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(moamnuce) (pyxoBoautens OITOIT) (mata)
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(oamuce) (pyxoBoautens OITOIT) (mata)

PazpaGorunkmu:
Kynukosa Hatanbes FOpbeBHa, kaHAWAT Ne1arornyeckux Hayk, TOLEHT Kadeapsl HHPOPMaTHKU U
MeTtoauku npenogaBanus uHGopmatuku GI'6OY BO «BI'CITY ».

[Tporpamma aucuumianHbl «MIHCTpyMeHTaNbHbIE YUEOHbBIE CPEABI» COOTBETCTBYET TPEOOBAHUSIM
@®I'OC BO no nanpasnenuto noarotosku 44.03.05 «Ilenarornueckoe obpazoBanue (¢ AByMs

PO UISIMU TTOATOTOBKH)» (YTBEPKIEH MTpUKa3oM MuHHCTEpCcTBa 00pa3zoBanus u Hayku PD ot 22
despans 2018 r. N 125) u 6a30BoMy yueOHOMY IUTaHy MO HampasieHuto noarotroku 44.03.05
«Ilegarornueckoe o6pazoBanue (¢ AByMs MPOPUISIMU MOATOTOBKH )» (poduiin «MaTemaThkay,
«Hupopmatukay), yreepxxaiéHHoMy YuéHsiM coBeToM OI'BOY BO «BI'CITY» (ot 31 mas 2019 1.,
npotokoi Ne 10).



1. Ileaib 0CBOEHUA TUCHUIIUHBI

CdhopmupoBaTh CHCTEMY KOMIICTCHIIMH OyIymiero ydurteias WHPOpPMATHKH B 001acTH
HCIIOJIb30BAHUA HWHCTPYMCHTAJIbHBIX y‘-ICGHBIX cpea 1pu 06y‘-IeHI/II/I AIropyuT™MU3allun "
NPOTPaMMHUPOBAaHUIO B Kypce WHGOpPMATHKE B INKOJIE W HA 3aHATHAX MO 00pa3oBaTelbHOMN
pOOOTOTEXHHUKE.

2. Mecto aucuumiannsl B ctpykrype OITOII

Juctunnuna «HCTpyMeHTaIbHbIE Y4EOHbIE CPEIbl» OTHOCUTCS K BApUATUBHOM YacTH
0JI0Ka TUCHIMIUIMH U SBIIACTCS TUCIUILTMHOMN 110 BEIOODY.

Jliis ocBoeHus qucHUIUInHbl « IHCTpyMeHTanbHbIe yueOHbIe Cpebl»y 00yJarouuecs
UCTIOJNIB3YIOT 3HAHUS, YMEHUS, CIIOCOOBI IeATEIPHOCTH M YCTAaHOBKH, C(DOPMHUPOBAHHBIC B XOJIC
u3y4eHus quciuminH «3D-MoaenupoBanue u nedarby», «OdpazoBaTesnbHass pOOOTOTEXHUKAY.

OcBoeHure JaHHOM NUCIMIUIMHBI SBIISIETCS HEOOXOAMMOM OCHOBOM ISl MTOCIIEAYIOIIETO
W3YYECHUS TUCIUILINH «ATMUHUCTPUPOBAHNE KOMIIBIOTEPHBIX cucTeM», «HPOpMaIIOHHbIE
cuctemb, « HPpOpMAITMOHHBIE TEXHOJIOTHH B YIIPaBJICHUN oOpa3oBaHuem», «lcroib30Banme
HKT B o6pazoBanum», «Komiberotepusie ceti», «MeTonuka o0ydenust uHhopMaTuke Ha
yriy0IeHHOM ypoBHEY, «[lepCrieKTHBHBIC HAIIPABIICHUS UCKYCCTBEHHOT'O MHTEIIICKTAY,
«IlepcnieKTUBHBIE HAMIPABICHUS KOMITBIOTEPHOTO MOAENTUPOBaHUs», «[IponeaeBTrueckuii Kypc
o0ydeHus napopmatuke», « COBpEMEHHBIE SI3BIKK TIPOTpaMMHUpPOBaHUsD», « COPEeBHOBAHUS T10
o0Opa3oBaTenbHOIl poboToTexHHKEY, «ConnanbHas HHPopMaTHKay, «Crenuaiu3upoBaHHbIe
MaTEeMaTUYECKHE MaKeThl», MPOXOXKACHUs NMPaKTUK «lIpenumiomuas mpakTukay, «YdeOHas
(MeToauyecKas) MPaKkTUKA).

3. Ilmanupyemble pe3ybTaThl 00y4eHUs

B PE3YIbTATC OCBOCHUA NUCHUIIJIMHBI BBIITYCKHUK TOJIKCH O6J'Ia,I[aTB CJIICAyroumMu
KOMIICTCHI UMM

— TOTOB MIPUMEHSTH TEOPETUUECKUE U MPAKTUUECKUE 3HAHUS (PyHIaMEHTAJIbHOMN U
NPUKIIAJAHON HHGOPMATUKHU Il TOCTAHOBKU M peIlIeHHs 3a]1a4 10 IPEJICTaBICHUIO U 00paboTKe
uHdopmarmu, nHpopmaTusaiuu oopazosanus (IIKP-2).

B pe3yJbTaTe H3YYCHUHA TUCIHUIIJINHBI oﬁyqamumﬁcﬂ HOJIZKECH:

3Hamy

— OCHOBHBI€ BUIbI HHCTPYMEHTAJIBHBIX YUEOHBIX CpPe/l, X XapaKTePUCTUKH, PyHKIMH U
JUJAKTHYECKUE BO3MOXKHOCTH;

— OCHOBHBIE€ BO3MOXHOCTH cpefibl Scratch /i pa3pabOTKU U CO3/1aHUSI KOMITBIOTEPHBIX UID;

— METOANYECKHE 0COOEHHOCTH 00yUeHHUs aITOPUTMHU3ALIUMU U IPOTPaMMHUPOBAHUIO B
IporeIeBYecKOM U 6a30BOM Kypce MH(POPMATUKHU B IIKOJIE HAa OCHOBE cpejibl Scratch;

— BU/Ibl, HA3HAUYE€HHE U 0COOEHHOCTH UCIIOJIB30BaHUsI POOOTOTEXHUYECKOTO 000pyA0BaHUS
LEGO Ha 3aHATHSAX 110 00pa30BaTeIbHOW POOOTOTEXHUKE;

— MeToANYEcKHe 0COOEHHOCTH Hcnoib30BaHus podoToB LEGO u BU3yansHOI cpenbl
Ckpetu 3.0. npu 00y4yeHUH AITOPUTMHU3ALUH U TIPOTPAMMHUPOBAHHUIO;

— OCHOBHBIE BO3MOKHOCTH cpenbl App Inventor;

— METOJIMYECKHe OCOOEHHOCTH UCIOIb30BaHus cpeibl App Inventor npu o6ydueHuun
IIPOrPaMMHUPOBAHUIO C UCIIOJIB30BAaHNEM MOOMIIBHBIX TEXHOJIOTHH [Tl mepexoaa OT OJI0K-CXeM K
00BEKTHO-OPUEHTHPOBAHHBIM S3bIKAM NPOIPAaMMHUPOBAHUS B CTapILIEii 1IKOJIE;



ymembo

— aHATM3UPOBATH U OIICHUBATH TUAAKTHYECKHE BOZMOXHOCTH HHCTPYMEHTAIBHBIX YIEOHBIX
cpen;

— MCIIONIb30BaTh cpey Scratch Ha ypokax MpH W3y4eHUH aJrOPUTMOB U UCIIOJTHHUTEICH,
MEPBOM 3HAKOMCTBE IIKOJILHUKOB C OCHOBHBIMU aITOPUTMUYECKUMHU KOHCTPYKIIHSIMH,
UCIIOJIb3YEMBIMH B SI3bIKAX MPOTPaMMUPOBAHUS;

— cOCTaBJIATH Mporpammbl st poootoB LEGO B cpeae Ckperu 3.0;

— pa3pabarbIBaTh J1a0OPATOPHO-NIPAKTUUECKHE 3a/1aHU VI CO3JaHMsI IKOIbHUKAMU
[POrpaMM C OCHOBHBIMHU aITOPUTMUYECKUMU KOHCTpYKIHsAME 117151 poboToB LEGO B cpene Ckpetu
3.0. 1 MeTOaMYECKHE YKa3aHUsI K HUM;

— COCTaBJISITh MPOTrpaMMbl B BU3YyallbHOU cpenie App Inventor asst co3aaHus KOMIIBIOTEPHBIX
UTp Ha MOOWJIbHBIEC YCTPONCTBA;

— pa3pabartbIBaTh J1a0OPATOPHO-TIPAKTUUECKHE 3aJaHUs ISl CO3JaHUS IIKOJIbHUKAMU
MporpamMM C OCHOBHBIMHU aJITOPUTMUYECKUMH KOHCTPYKIHUSAMU B cpee App Inventor u
METOJIUYECKHE YKa3aHUsI K HUM;

enademsn

— OTBITOM aHAJIM3a U OLICHKU JUAAKTUYECKUX BO3ZMOXKHOCTEH HMHCTPYMEHTAIbHBIX YYEOHBIX
cpen;

— OIBITOM CO3/IaHUA B cpejie Scratch KOMIBIOTEPHBIX UTP MTPH O0YUCHUH OCHOBAM
AITOPUTMU3ALINU U TPOTPAMMHUPOBAHUIO;

— OTIBITOM CO3J[aHUs TPOrPAMM C OCHOBHBIMHU aITOPUTMUYECKUMU KOHCTPYKIHUSIMH JIJIs1
po6oroB LEGO B cpene Ckperu 3.0;

— OTBITOM CO3JaHUsI KOMITBIOTEPHBIX UT'P JJII MOOMJIBHBIX YCTPOMCTB C OCHOBHBIMH
ANTOPUTMUYECKUMH KOHCTpYKIHIME cpene App Inventor.

4. O0bém AUCHMIVINHBI U BBl y4eOHOH padoThl

Bun yuebnoii paboThl Beero Cenmectper
4acoB 2n
AyIMTOpHBIE 3aHATHS (BCEro) 10 10
B ToM uucne:
Jlexruu (JI) 4 4
[IpakTuueckue 3anstus (113) — —
JIaGoparopusbie padotsl (JIP) 6 6
CamocrosiTesibHas pa6oTa 62 62
KoHuTpoJb — —
Bua npomMexyTo4HOM aTTecTaluu 34
OO6m1ast TpyA0€MKOCTh 4achl 72 72
3a4€THBIC €IMHUIIBI 2 2
5. Copep:xkaHue M CHUILIMHBI
5.1. Conep:xanue pa3ieoB IMCUUILIAHBI
Ne HaunmenoBanue pasnena Conepxanue paszaena JUCUUTUIAHBI
n/n JMCLUIUIMHBI
1 | Xapakrepuctuku, pyHkuuu u | UHCcTpyMeHTansHble yueOHbIe cpenbl (Scratch, Alice, App
JUJAKTHYECKUE Inventor, Kodu, Blockly u ap.) 1 ux BO3MOKHOCTH B
BO3MOYKHOCTH 00y4YeHHH OCHOBaM aJIrOPUTMU3ALIUHU U
WHCTPYMEHTAIBHBIX YUEOHBIX | IPOTPAMMHUPOBAHHIO B Kypce HHPOPMATHKH B IIKOJIE M HA
cpen 3aHATHSIX 00pa30BaTEIbHON pOOOTOTEXHHKH.

4



ITponeneBTHKa IPOrpaMMUPOBaHUS C
MHCTPYMEHTAJIbHBIMU Y4€OHBIMU CpelaMH KaK I1epBOTO
11ara K M3y4€HHUIO S3bIKOB IIPOrPaMMHUPOBAHUS BBICOKOTO
YPOBHS.

2 | Ucnonp3oBanue Mcnonp30BaHne HHCTPYMEHTAIBHBIX YY€OHBIX CPEl B
MHCTPYMEHTAJIbHBIX YUeOHbIX | mIKose. Mcnonp30BaHne BO3MOKHOCTEN cpeibl Scratch
cpel A pa3paboTKu U JUIsl pa3pabOTKU U CO3/1aHUsl KOMIIBIOTEPHBIX UIP
CO3/1aHUSI KOMITBIOTEPHBIX HIKOJIbHUKAMH B IIPOIIEIEBUECKOM U 6a30BOM Kypce
urp uHpopmatuku. McrnonszoBanue cpeasl Scratch mpu

M3YYEHUU HIKOJIbHUKAMHU aJITOPUTMOB U UCIIOJIHUTEINEH,
IIEPBOM 3HAKOMCTBE C OCHOBHBIMU aJITOPUTMUYECKUMU
KOHCTPYKLHUSMHU, UCTIOJIB3YEMBIMU B SI3bIKAX
POTPaMMHUPOBAHUS U MOTYYSHUN TTO3UTUBHOTO OIIBITA
OTJIQJIKU ¥ HAIMCAHUS TIEPBHIX 3aBEPIIEHHBIX
IPOTPAaMMHBIX MPOYKTOB.

3 | Ucnonb3oBanue Hcnonp3oBaHue 3JIEMEHTOB POOOTOTEXHUKH B 0230BOM
MHCTPYMEHTAJIBHBIX YUEOHBIX | Kypce MHPOPMATHKU B 1IKoj€e. PoboToTexHMUECKOe
cpen B 00pa3oBaTeIbHOM ob6opynosanue npoussoautens LEGO, nudpooit
pOoOOTOTEXHHKE nabopatopun YMKU u np. Metonuueckre 0COOEHHOCTH

ucnonbs3oBanus po6oroB LEGO u BusyanbHO# cpesbl
Ckperd 3.0. mpu 00y9YCHHH aITOPUTMHU3ANNN U
IPOrPaMMHUPOBAHUIO.

4 | Ucnonb3oBaHue Hcnons3oBanue cpeast App Inventor mist coznanus
MHCTPYMEHTAIBHBIX YUYEOHBIX | KOMIBIOTEPHBIX UTP HA MOOHIIbHBIE YCTPOICTBA U
cpex npu 00ydeHUH nepexosa ot OJI0K-CXeM K 00BEKTHO-OPHEHTHPOBAHHBIM
AITOPUTMU3ALIUU U A3bIKaM MPOTPAMMUPOBAHUS MPU 00yUECHUN
POTPaMMHUPOBAHHIO B ITOPUTMHU3ALIMN U IPOTPAMMHUPOBAHUIO B CTapiIeit
cTapuieil mKkoie IIKOJIE.

5.2. Kostu4ecTBO 4acOoB ¥ BU/IbI YU4eOHBIX 3aHATHI 10 pa3aesiaM IUCHUILTHHbI
Ne Hanmenosanue pasznena Jlexu. IIpaxr. JIa6. CPC Bcero
1/ JCIUTUTMHBI 3aH. 3aH.

1 | XapakrepucTuku, GyHKIUHU U — — 1 11 12
TUAAKTHYECKHE BOZMOKHOCTH
MHCTPYMEHTAJIBHBIX YUEOHBIX
cpen

2 | Ucnonk3oBaHue 2 — 2 23 27
WHCTPYMEHTAJBHBIX yUeOHBIX
cpen Ui pa3paboTKU U CO3/1aHUs
KOMITHIOTEPHBIX UTP

3 | Ucnone3oBanme 1 - 2 14 17
MHCTPYMEHTAJIBHBIX yUEOHBIX
cpen B 00pa3oBaTEIbHOM
pPOOOTOTEXHUKE

4 | Ucnonb3oBaHue 1 — 1 14 16
UHCTPYMEHTAJIBHBIX yUEOHBIX
cpen npu oOy4eHUH
AITOPUTMU3ALINU U
IIPOrpaMMHUPOBAHUIO B CTApUIEH
HIKOJIE




6. ITepeyeHb OCHOBHOI M 1ONIOJTHUTEJIBHOM YU4eOHOM JTUTEPATyPHI
6.1. OcHoBHas IUTEpaTypa

1. ITonomapena, 0. C. [Ipaktukym 1o ocHOBaM poOOTOTeXHUKH. 3anaun st Lego
mindstorms nxt u ev3 : yuebno-metoamueckoe nocobdue / FO. C. Ilonomapesa, T. B. IllemenoBa. —
Bousrorpan : Bosirorpaackuii rocygapCTBEHHbBIN COLMATbHO-TIEArornueckuii yuupepcuret, 2016.
— 36 c. — ISBN 2227-8397. — TekcT : 27€KTpOHHBII // DnekTpoHHO-0nOmmoTeuHas cucrema IPR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/54361.html (nata o6pamenus: 30.12.2019).
— Pesxxum gocTyna: [uist aBTOPU3UP. MOJIb30BaTEINCH.

2. OcHoBBI poOOTOTEXHUKH : yueOHoe mocodue / B. C. I'myxos, A. A. Jluxoii, P. A.
I"anycros, . B. lukas. — ApmaBup : ApMaBUPCKUI TOCYJapCTBEHHBIN I1€JarornuecKuii
yauBepcutet, 2019. — 308 ¢. — ISBN 2227-8397. — TekcT : 351eKTpOHHBIH // DIEKTPOHHO-
oubmmoreunas cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/82448.html
(mara obpamenus: 30.12.2019). — Pexum goctyna: st aBTOPU3UP. MTOJIH30BATEICH.

3. Kucenés, M. M. PoGoToTexHuka B mpuMepax M 3ajadax : Kypc MporpaMMHUpOBaHHS
MexaHu3MoB 1 poboToB / M. M. Kucenés, M. M. Kucenés. — Mocksa : COJIOH-ITPECC, 2017.
— 136 ¢. — ISBN 978-5-91359-235-4. — TeKcCT : 3MeKTPOHHBIN // DNEKTpOHHO-OMOIMOTeYHAS
cuctema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/80564.html (gara obpamenus:
30.12.2019). — Pexwum mocTyma: Ui aBTOPU3UP. MOJIB30BATEIICH.

6.2. JlonmostHuTEIbHAS JIUTEPATypa

1. Kynukosa H.1O. Mcnonb30BaHue TEXHOIOIMH FUIEpMEHa JIIsl OpraHu3aluu
Ie1arorMyeckoro B3auMoAecTBus B 00ydeHnu nHdopmaTuke. Y4eOHo-MeToanyeckoe nocodue /
H. 0. Kynukosa. — Boarorpaa : Hayunoe usnarensctso BI'CITY «llepemena», 2019. — 54 c.: ui..

2. Mapuenko, A. JI. OcunoBsl iporpamMmmupoBanust Ha C# 2.0 : yueGHoe mocobue / A. JI.
Mapuenko. — Mocksa, Capatos : UnTepner-YHuBepcurer MHpopmanmonnsix TexHonorui
(MHTYUT), By3osckoe ob6pa3zoBanue, 2017. — 552 ¢. — ISBN 978-5-4487-0084-2. — Texkcr :
AIEKTPOHHBIN // DnekTpoHHO-O0nbanoreunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/67382.html (nata obpamenus: 30.12.2019). — Pexum goctyma: ajist
aBTOPU3HUP. MOJIB30BATEIIECH.

3. Huxonaes, E. 1. O0beKTHO-OpUEHTHPOBAHHOE TPOrPaMMUpPOBaHUE : yueOHoe rnocooue /
E. N. HukomaeB. — CraBpomoins : CeBepo-KaBkasckuii henepanpHbiii yauBepcuTet, 2015, — 225
c.— ISBN 2227-8397. — Texkcr : 3neKTpoHHBIH // DnekTpoHHO-0nbanoreunas cucrema [IPR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/62967.html (nata obpamenus: 30.12.2019).
— PexxuMm gocTyna: uist aBTOPU3UP. MOJIb30BaTeNeH.

4. Kazanckuii, A. A. O0beKTHO-OPUEHTUPOBAHHOE IPOrpaMMUpPOBaHue Ha si3bIke Microsoft
Visual C# B cpene pazpabotku Microsoft Visual Studio 2008 u .NET Framework. 4.3 : yuebHoe
noco6ue u npakTukym / A. A. Kazanckuii. — MockBa : MOCKOBCKHUI TOCY/1apCTBEHHBIN
ctpoutenbHblid yausepcuret, 9bC ACB, 2011. — 180 c. — ISBN 2227-8397. — Tekcr :
AJIEKTPOHHBIN // DnekTpoHHO-O0nbanoreunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/19258.html (nata o6pamenus: 30.12.2019). — Pexxum goctyna: mis
AaBTOPU3HUP. MOJIB30BATEIIEH.

5. Huxutuna, T. B. O6pa3oBarenbHas poOOTOTEXHUKA KaK HalpaBIeHUE HHKEHEPHO-
TEXHUUYECKOT0 TBOPUYECTBA HIKOJILHUKOB : yueOHoe nocobue / T. B. Hukutuna. — YenssOuHCk :
YenstOuHCKUil rocyiapcTBEHHBIN negarornyeckuit yuusepeuret, 2014. — 171 ¢. — ISBN 978-5-
906777-21-8. — Tekct : ANeKTPOHHBIN // DnekTpoHHO-0nOmoTeyHas cucrema IPR BOOKS :
[caiiT]. — URL: http://www.iprbookshop.ru/31920.html (nata o6pamenus: 30.12.2019). — Pexum
JIOCTYTIA: /ISl aBTOPU3HUP. TIOJTB30BATEIICH.

7. Pecypcol UHTEpHeTa



Ilepeuens pecypcoB HTepHETa, HEOOXOUMBIX JJI1 OCBOCHHUS AUCLUTUINHBIL:

1. Dnexrponnas oubnmoreunas cucrema [IPRbooks. URL: http://iprbookshop.ru.

2. Meroauueckue marepuaisl bocooit JI.JI. Ha moprane usgarenscra "bunom"
(http://Ibz.ru/metodist/authors/informatika/3/).

3. Ilopran snekrponHoro oOyueHust Boiarorpaackoro rocyJapCTBEHHOTO COIUAIBHO-
negarorudyeckoro yausepcutera. URL: http://Ims.vspu.ru.

4. KaraJior >1eKTpOHHBIX MaTepHaIoB yUeOHBIX 3aHATHH /U1 MHTEPAKTUBHOM TOCKH (CalT
«Ypoku») Bonrorpaackoro rocy1apcTBEHHOTO COlIMalbHO-TIearornyeckoro ynusepcurera. URL:
http://mabi.vspu.ru.

5. OnnaiiH-cepBuc ceTeBbIX TokyMeHTOB Google Docs. URL: http://docs.google.com.

8. UndopmanmoHHbIe TEXHOJOTHHM U IPOTPAMMHOE ol0ecrneyeHune

[lepevyeHb MHPOPMALIMOHHBIX TEXHOIOTHUH, HCIIOB3YEMbIX TIPU OCYIIECTBICHUH
00pa3oBaTebHOTO MpoIiecca 10 AUCIUILTNHE, BKIII0OYas IepeueHb IPOrpaMMHOT0 00eCTIeYeHHS U
WH()OPMAIIMOHHBIX CITPABOYHBIX CHCTEM (ITPHU HEOOXOAMMOCTH).

1. Cpena (http://scratch.mit.edu/projects/0/editor/).

2. Cpena App Inventor (http:// appinventor.mit.edu).

3. Ilnatdopmser SmartCar Ymku Bep. CAR3 (
http://umki.vinforika.ru/index.php/technology/46-variant-2).

4. Oducuerit maker Open Office (Libre Office), [Iporpamma npocmorpa PDF-daiinos Foxit
Reader.

5. Uurepuer-6paysep Mozilla Firefox.

9. MaTepuajbHoO-TexHH4YecKas 6a3a

Jlnist mpoBeieH st y9eOHBIX 3aHATHH 1Mo qucuuruimie « MHCTpyMeHTalbHbIe Y4eOHbIE CPeIbl»
HE00X0IMMO ClIeyIolee MaTeprallbHO-TEXHUYECKOe 0OecrieueHHe:

1. KoMIUIeKT MyIbTUMEIUHHOTO MPE3EHTAMOHHOT0 000PY/10BaHUSI.

2. KomnbroTepHbIi Ki1ace Ui IPpOoBeAEHUS 1ab0paTOpHBIX padoT.

3. YuebHas ayTuTOpHs C MyJbTUMEIUUHON TTOICPIKKOH I MPOBEACHUS JICKITMOHHBIX
3aHATHI.

4. Crannaptablii Habop poboToB Lego WeDo 2.0 (4 xommiekTa) min Habop KOHCTPYKTOPOB
nporpammupyemMbix po6oroB LEGO MINDSTORMS NXT u LEGO MINDSTORMS EV3.

10. MeToguveckne yKazaHus sl 00y4YAKIIUXCS 10 OCBOCHHUIO TUCHHUIIIMHBI

Hucuunnuna « MHCTpyMeHTallbHbIE Y4eOHBIE CPEIb» OTHOCUTCS K BAPUATUBHOM YacTH
0JI0Ka AMCUMILINH U ABJISETCS AUCUUIIMHON 10 BbIOOPY. [Iporpammoit AuCHUIITNHBL
MPelyCMOTPEHO YTEHHUE JISKIH U IpoBeieHHe T1abopaTopHbIX paboT. [IpoMexyTouHas aTTectanus
MPOBOJIUTCA B popMe 3auerTa.

JleK1nOHHBIE 3aHATHS HAMpPaBJICHBI HAa POPMHUPOBAHUE TTYOOKUX, CUCTEMATU3UPOBAHHBIX
3HAHUU O pa3jesiaM IUCIUILIMHBL. B X0/€e nekuuil npenoaaBaresib paCKpbIBA€T OCHOBHBIE,
HauboJee CI0XKHBIC TOHITHSI TUCIIUTUINHEI, 8 TAKXKE CBSI3aHHBIC C HUMH TEOPETUUECKUE U
MPAKTHIECKHE MPOOIIEMBI, TAET pEKOMEH/TAINH 0 MPAKTHISCKOMY OCBOSHHUIO U3yIaeMOTO
MaTepuana. B 1ensx kauecTBEHHOT0 OCBOCHHUSI IEKIIMOHHOTO MaTeprasa 00yJaronuMcs
PEKOMEHAYECTCA COCTABJIATh KOHCIICKTBI HeKHI/Iﬁ, HCIIOJIB30BAaTh 3TH KOHCIICKTHI IIPHU IMOATOTOBKE K
MPAKTUYECKUM 3aHITHSIM, TPOMEKYTOYHON ¥ UTOTOBOM aTTECTAIIHH.

JlabopaTopHas paboTa MpeACTaBIsIET CO00M 0COOBINM BUI WHINBUAYATHHBIX TPAKTUUECKUX
3aHITHI 00YJaIOIINUXCS, B X0/I€ KOTOPBIX HCIIONB3YIOTCS TEOPETUUECKIE 3HAHMSI Ha TIPAKTHKE,
MPUMCHAIOTCS CIICHUATIBHBIC TCXHUYCCKUE CPEACTBA, PA3JIMYHBIC MHCTPYMCHTEI 1 O60py210BaHI/Ie.



Takue paboThI TPU3BaHBI YTIyOUTH MPohecCHOHATBHBIC 3HAHUS 00yYaromuXxcs, CGOpMUPOBATH
YMEHHS ¥ HaBBIKU MPAKTHYECKON pabOThI B COOTBETCTBYIONICH oTpaciu HayK. B mpouecce
1abopaTopHOl pabOTHI 00yYarOLIMIiCA N3ydaeT MPAKTUUYECKYIO PeaTU3alMIo TeX WA UHBIX
IPOIIECCOB, COMOCTABIISIET MOMYYCHHBIE PE3YIIbTATHI C MOJOKEHUSIMH TEOPUH, OCYILECTBIISET
UHTEPIPETALUIO PE3YIbTaTOB PA0OThI, OLIEHUBAET BO3MOXKHOCTh IPUMEHEHHS I10JTyYE€HHBIX 3HAaHUI
Ha MPaKTHKE.

ITpu noaroToBke K 1a00paTopHbIM paboTaM cielyeT BHUMATEIbHO O3HAKOMUTHCS C
TEOPETUYECKUM MATEpPHAJIOM IO N3y4aeMbIM TeMaM. HeoOX0aMMbIM yCIIOBHEM JAOMYyCKa K
1a0opaTOpHBIM paboTaM, MPEAIoJaralolIMM UCI0Ib30BAHUEM CIIELIUAIBHOIO 000PY0OBaHUS U
MaTepHaJIoB, SIBJISIETCS OCBOCHUE MPABUII O€30I1aCHOTO TIOBEACHUS IPU MPOBEICHUN
COOTBETCTBYIOIIUX paboT. B xone camoii paboThl HEOOXOAUMO CTPOTO NMPHUAEPKUBATHCS IIIaHA
paboThI, MPEUIOKEHHOTO TIpenoaBareieM, GUKCUPOBATh TPOMEKYTOUHBIE PE3YIbTAaThl PAOOTHI
JUISL OTYeTA 110 JJabopaTOpHOU padoTe.

KonTtpons 3a kauecTBOM 00Y4YEHHUS U XOJIOM OCBOCHHS JTUCUUIUIMHBI OCYIIECTBIISCTCS Ha
OCHOBE PEUTHHIOBOM CUCTEMBI TEKYLIIETO KOHTPOJIS YCIIEBAEMOCTH U POMEXYTOYHOM aTTeCTalluu
cTyaeHToB. PeliTunroBas cuctema npeanonaraet 100-6aibHy 0 OLEHKY YCIEBAEMOCTH CTYJEHTA
10 y4yeOHOM JUCLHUIUIMHE B TeUeHUe ceMecTpa, 60 U3 KOTOPhIX OTBOJUTCS HA TEKYIIUHA KOHTPOJb, a
40 — Ha MPOMEKYTOYHYIO aTTECTALMIO IO AuciuiunHe. Kpurepuanpaas 6a3a peiTHHTOBOM
OLIEHKH, TUIIOBBIE KOHTPOJIbHBIE 33aHNUs, a TAKXKE METOAMYECKHE MaTepHallbl [0 UX IPUMEHEHHIO
ONHUCaHbl B POHIE OIIEHOYHBIX CPEJCTB M0 TUCIHILINHE, SBISIOMEMCS TPUIOKEHUEM K TaHHOU
porpaMMe.

11. Y4ueOHO-MeTOAMYECKOE 00ecIiedeHrne CaMOCTOSITeIbHOI PadoThI

CamocrosiTenbHas paboTa 00yJaroIuXxcs SBISETCS HEOTHEMIIEMOH YacThIO TpoLecca
oOyuenwus B By3e. [IpaBuibHast opraHu3anust CaMOCTOSTEILHON paOOTHI TIO3BOJISET O0YYAIOIIUMCS
pa3BHBaTh YMEHUS U HABBIKH B YCBOCHHH U CUCTEMATH3aIlMH NPUOOPETaeMbIX 3HAHUH,
o0ecrieynBaeT BHICOKUI YPOBEHD YCIIEBAEMOCTH B IIEPHO 00yUEHHUsI, CHOCOOCTBYET
(OpMHPOBAHNIO HABBIKOB COBEPLICHCTBOBaHMS MPOGECCHOHATLHOIO MacTePCTBA.

CamocrosTenbHast paboTa 00yyarouxcs BO BHEAY JUTOPHOE BpEMSI BKIIIOYAET B ce0st
MOJTrOTOBKY K ayJMTOPHBIM 3aHATHSIM, a TAKXKE U3YUEHUE OTAEIbHBIX TEM, PACIIUPSIOIINX U
YTITyOJISIONINX TPEICTABICHUS 00YYaIONIMXCS TI0 pa3/iesiaM u3ydaeMoi JUCIUTUTAHEL. Takast
paboTa MOXeT IpernonaraTb IpopadoTKy TEOPETUUECKOI0 MaTepHaia, padoTy ¢ HayqHOH
HHTepaTypoﬁ, BBITIOJTHCHUC ITPAKTUYCCKUX 3&)13HPII>1, MMOATOTOBKY KO BCEM BHAaM KOHTPOJbHBIX
UCTIBITAHUH, BBITIOJTHEHHUE TBOPYECKHX padoT.

Y4eOHo-MeToInYeCKOe 0OecTIeueHHE ISl CAaMOCTOSTEIbHOM paboThl 00y4aroIuXcs 1Mo
JTUCLUIUIMHE MPEICTaBIECHO B paboyeil mporpaMMe U BKJIIOYAET B ceOs:

— PEKOMEH/IyeMyI0 OCHOBHYIO M JJOIIOJTHUTEIBHYIO JTUTEPATYpy;

— MH(OpMaIIMOHHO-CIIPaBOYHbIE U 00pa3oBaTelibHbIe pecypchl IHTepHeTa;

— OLICHOYHBIE CPEJCTBA IS IPOBEICHUS TEKYIIEr0 KOHTPOJISI ¥ IIPOMEKYTOUHOU
aTTeCTalluy MO AUCLUIUINHE.

KonkpeTHbIe pekOMEeHIaIiH 10 TUTAHUPOBAHHIO U TIPOBEICHUIO CAMOCTOSTETFHON pabOThI
no aucuuiuinHe « THCTpyMeHTaIbHbIe yUeOHbIE Cpeibl» MPEACTaBIEHbl B METOAMYECKIX
YKa3aHUAX JJId O6y‘IaIOHH/IXC$[, a TaKKC B MECTOAUYCCKUX MaTCpraiax (1)OH)10B OLCHOYHBIX CPEACTB.

12. ®oHx OLIEHOYHBIX CPECTB

(DOHI[ OICHOYHBIX CPEACTB, BK.]'IIO‘—I&IOII_[I/II\/'I MEPCUCHDb KOMHeTeHHI/Iﬁ C YKa3aHUEM OTAIlOB UX
(I)OpMI/IpOBaHI/DI, OIIMCaHHue MOKa3aTenel u KPHUTCPUCB OLICHUBAHUA KOMHCTCHI_II/II‘/’I Ha Pa3jInIHbIX
oTalax ux (bOpMI/IpOBaHI/ISI, OIMMMCAHUEC KA OCHUBAHMWA, TUIIOBBIC KOHTPOJIBHBIC 3a/IaHUSA U
MCETOANYCCKUC MAaTCPUAJIBI ABJISICTCS NPUIIOKCHHUEM K TPOTpaMME y‘{66HOI>'I JAUCIUITIIINHBI.



