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«Bocrouno-Kazaxcranckuii yausepcuer nmeHn CapceHa AMaH>KO0JI0Ba»
IIpoTokon Ne 2024 1.




1. O0mue moJ10KeHus

O6pa3oBarenbHas MporpaMma KypcoB MOBBIIMICHUS! KBaTU(DUKALMK TIE€aroroB
(manee — [Iporpamma) pa3paborana ¢ ydeTOM OCHOBHBIX MMOJIOKEHUN U TPEOOBaAHUM:

- 3akoHa Pecniyonuku Kazaxcran «O06 06pa3zoBaHumny;

- T'ocymapcTBeHHOW IIpOrpaMMbl pPa3BUTHUS IPOAYKTUBHOW 3aHATOCTU U
MaccoBoro npeanpunumateabctsa Ha 2017 — 2021 rogst «kEHOEK»;

- IIpodeccronanbupiii  crangapt "VYmopaBieHue U IPOEKTUPOBAHUE
KOMITHIOTEPHOTO aIapaTHOr0 00EeCIeueHusl U BCTPOSCHHBIX cucTeM" (0T 24 nexabps
2019 rona);

- [Ipodeccuonaneusiii crangapt "Ilegaror” (2022 ron).

AKTYaJIbHOCTH NPOEKTA

[Iporpamma KypcoB  TIOBBIICHHS  KBadupuUKaWK  pa3paboTaHa  Jyis
O3HAaKOMJICHHE Yy4acTHUKOB ¢ STEM-o0yuenuwem, korja B ydeOHOM Tpoliecce
CO3/IAlOTCS YCTOBHSI ISl TIOMOIM OOYYalOMIMXCs B HCIOJIB30BAHUU HA TPAKTHKE
MEXTUCIUTUIMHAPHBIX 3HAHHH.

OO6muit 00beM KypcoBOro OOY4YeHHUs COCTaBIISIET /2 Yaca.

2. 'noccapuii

ABTOHOMHO€ 00y4Y€eHHe — ITO MPOIIECC, B KOTOPOM OOyUAIONIUECs MPOSBISIOT
COTPYIHUYECTBO B TpYIIe, NPEIOCTaBIsIETCs BBHIOOp 3aJaHUN M CIOCOOOB
BBITIOJTHEHUSI.

AanTHBHOE 00y4YeHHEe - TUIAKTHYSCKUN TOIXOJ] K OpraHH3aIluH Ipolecca
oOydeHus, TpH KOTOPOM HampaBjeHHE JalbHEHIero ooOydeHus (rpaduk u
MHTEHCHUBHOCTH) OTIPEICIISICTCS IO Pe3yJIbTaTaM 3aBEPIICHUS IPEIBITYIUX KYPCOB.

AHaJTUTHKA 00y4eHHs - cOOp, aHAIN3, U3MEPEHUE U TIPEICTABICHHUE JaHHBIX
00 oOydaronuxcss ¥ 00pa3oBaTEIILHOM Cpejie ¢ LEeJbI0 TOHUMAaHUS OCOOCHHOCTEH U
MaKCUMaJIbHOW OMTUMHU3AIUHA 00yUCHUSI.

ACHHXPOHHOEe 00y4eHHe - DIIEKTPOHHOE 00yUeHre, KOTOpPOe He MpeAroiaracT
B3aMMO/JICHCTBHE MPEIOAaBaTelsd ¢ 00y4aeMbIMHU B PEKUME peabHOTO BpemMeHH. [Ipu
ACUHXPOHHOM OOYUYEHHH YYaIIUCS MOXKET MPOXOAHWTHh KypC U M3ydaTh MaTepuai B
yno0Hoe eMy Bpemsi U KoMdopTHOM TemIiie. B cucreme 3JeKTpOHHOTO OO0y4YeHHs
ACUHXPOHHOE AJIEKTPOHHOE 00YUCHHE peaTu3yeTcs, HalpuMep, ¢ TOMOIIBI0 CHCTEMBI
yIpaBJICHUS 00y4YeHNEM B BUJIC JICKIIHH, BUACO JECKIIUNA, TECTUPOBAHUS H T.]I.

ACHHXPOHHbIE KOMMYHHMKANMM — CpEICTBa OOIIEHUS, TIO3BOJISIOIINE
oOMeHMBaThCS MHPOPMAIIHEH C 3aeP)KKON BO BPEMEHH (DJIEKTPOHHAS OYTA H T.1T.).
bBu3znec-cumyasinusi - UIrpoOBOE€ CPEACTBO OOY4YEHUS WU  OTACJIBHOE

YIPa)XHEHUE B COCTaBE JJIEKTPOHHOIO Kypca, UMUTHUPYIOLIEE PEAJBbHYIO JIEIOBYIO
CUTYaIUI0, B YCIOBUSAX KOTOPOU yUaCTHUKAM HEOOXOMMO COBEPIIUTD PsiJl ACHCTBU,
CBSI3aHHBIX, KaK MPABUIIO, C TPUHATUEM PEIICHUM.



Baor - BeO-caiiT, Ha KOTOPBIN PEryJIIpHO JO0OABIAIOTCS 3aIUCH, U300paKEHHUS
Wi MyapTumenua. Jlig OJoroB XapakTepHa MyOJMYHOCTh M BO3MOKHOCTH
MyOJIMKAIUKA OT3HIBOB, BEJICHUSI TTOJIEMUKHU.

biokyeilH - BBICTPOCHHAs II0 OINPEACIEHHBIM [PABUJIIAM HENpEpbIBHASA
nocJieJoBaTeNbHas [enoyka 0JI0KOB, coAepKallux nHpopmanuio. Yamie Bcero Konuu
LErnoYeK OJIOKOB XpaHATCS M HE3aBHUCHUMO JpYyr OT Jpyra oOpabaThIBalOTCA Ha
MHOYECTBE Pa3HbIX Y3JIOB.

BaokuyeliH — 1elleHTpaIu30BaHHAsl U HEMPEIOXKHAsI LEMoYKa OJI0KOB, KaXK bl
U3 KOTOPBIX COAEPKUT HAOOp TpaH3aKIUN UK JAHHBIX, MTOJMMCAHHBIX U XPAHUMBIX B
pacrpenerIeHHON CETH y3I10B.

boabmme pgannbie (Big Data) -  COBOKYNHOCTH  HENPEPBIBHO
yBEJIMUMBAIOIINXCS 00bEMOB HHPOPMALIUK OJJHOTO KOHTEKCTa, HO Pa3HbIX (POPMATOB
8 mpencTaBieHUs, a TAaKXKe METOJOB M CpeACTB sl 3(P(EKTUBHOM U OBICTpOI
o0Opabotku. bpayzep — cnenuaibHOe MporpaMMHOe oOecreueHue s MpocMoTpa
nH(OPMAIIMOHHBIX pecypcoB B IHTepHET.

JenenTpanu3anmsi — IPUHIUII, TPU KOTOPOM YNPABICHHE U KOHTPOJIb
pacrpeneneHbl MEXAy MHOKECTBOM Y3JIOB WIIM YYaCTHUKOB, @ HE LEHTPAJIN30BaHbI B
OJIHOM OpraHu3aIuy WA UHCTAHIUU.

JAupakTudeckre CTparerudM - WHCTPYMEHT TMejarora, IpenojaBaTes,
IUIaHUpYyeMasi OCMBICIIEHHAass MOJENb JEUCTBUU B TMEPCIEKTUBE, IO3BOJIAIOLIAS
ONTHUMHU3UPOBATH MIPOIIECC OOYUCHUS.

Mupxuramnzanusa ooydenus (digitalization of learning) - »sTo mporecc
nepexosia oOy4eHHsl U 00y4aroluX METOAOB B IHU(PPOBON GopMar ¢ mpUMEHEHHUEM
COBPEMEHHBIX TEXHOJOTUH. JIMIKUTaIN3alKs N03BOISET YUUThCS YOAJIEHHO, UMETh
OBICTPBIN M HEOTPAHUYCHHBIN JOCTYI K y4eOHBIM MaTepHaliaM; CHIKAET HAarpy3Ky Ha
npernojaBaTeieii, u30aBiIAd HMX OT OyMaXXHOW palOoThl; JaeT BO3MOXHOCTH
Pa3HOOOPa3UTh YUEOHBIN KOHTEHT U T. .

HccnenoBateibcko-OpUeHTHPOBAHHOE O00y4yeHHe - OOyudeHue nyTeM
YCBOCHHSI OOYyYaIOIIMMHUCS  HMCCIIEOBATEIbCKUX HABBIKOB I  JaJbHEHIIen
CaMOCTOSITEIbHOU TBOPYECKOU IEATEIBHOCTH.

HckyccrBennnplii uatesiekt (MU) - o6macte KOMIBIOTEPHBIX HAYK, KOTOpPAS
MpOrpaMMHUpPYET MPUIOKEHUE HWHTEIUIEKTOM IyTEM HMHUTAlMU YEJIOBEYECKOTO
MBIIIICHUS U ICUCTBUH.

HUckyccrBennbi nHTEIEKT Bemlei (AloT) - nepeceyeHne NCKYCCTBEHHOTO
WHTEIUIeKTa ¢ VIHTepHeTOM Bemiel: oOIMpHasi B3aUMOCBSI3aHHASI CETh YCTPOWUCTB |
JATYUKOB, KOTOpbIE 0OmalTCcs W oOMeHuBarOTcs uH(popmarmen yepe3 MHTEpHET.
Januble, coOpanHble yctpoiictBamu loT, 3atem oOpabartbiBatoTcs moaensimu WU.
OOmue BapuaHThl wHcnodab3oBaHus AloT BKIIOYaOT HOCHMBIE TEXHOJOTUM U
YCTPOMCTBA JJI1 YMHOT'O JOMA.

Keiic-TeXH0JIOTHS - BUJ TUCTAHIMOHHON TEXHOJOTHHN O0y4YEeHUsI, OCHOBAHHBIN
Ha HCHOJb30BaHUU HAOOPOB  (KEHCOB) TEKCTOBBIX, AYJUOBU3YAIbHBIX U
MYJIBbTUMEIUUHBIX Y4€OHO-METOJIMUECKUX MaTEepUajIoB U HMX pacChbUIKE A
CaMOCTOSITEJILHOTO  M3Yy4Y€HUs O0y4aeMbIMH TIPU OpraHu3aluu  PEryJsIpHBIX



KOHCYJIbTAllU Yy TMpenojaBaTeNlei-TbIOTOPOB TPAJUIIMOHHBIM WIH JUCTAHIIMOHHBIM
CIocoOoM.

KonTeHT - nHpOpMaIIMOHHOE HAMOJHEHKE (Bce yueOHbIe MaTepUabl, TOCOOUs,
JIOKYMEHTBI, 3aJIaHMsl, TECThI U KOHTPOJIbHBIE MEPOIIPUSITHUS Kypca).

KuioueBble BONPOCHI - METOJ HAlpaBJCHUs MO3HABATEIILHOU NEATEIIbHOCTU
yuyaluxcs, JJisi HAKOIJICHUS W CHUCTeMaTU3alluu UHQpOpMAIUU, IS Pa3BUTUA HX
WHTYUTHUBHOTO MBIIICHHUS.

JInunbie aHajormu (AMOATHSI) - METOJ OOBEAWHEHUS WHTYUTUBHOTO H
JIOTUYECKOTO Ccroco0a MBIIUICHUS MCHOJB3YETCS JJIsl  Pa3BUTUS TBOPUYECKHUX
CIOCOOHOCTEM 00yYarOIIUXCS, PA3BUTHUS YMEHHM BBIIBUTATh OPUTHHAIIBHBIC UJICH

Mo3roBoii WITYypM - METOJ WCHOJIB3YIOT [JIi Pa3BUTUS TBOPYECKOTO U
AQHAJTUTUYECKOTO MBIIUICHHUS, 1151 HOPMUPOBAHUSI HABBIKOB MO3UTUBHOM, aJICKBATHOU
KPUTHUKH.

HeiipoHHasi ceThb - aNropuT™M HCKYCCTBEHHOT'O HWHTEJUICKTA W MAlTUHHOTO
o0y4eHHUsI, KOTOPBIM CTPEMHUTCS HWMUTHPOBATh BBICOKOYPOBHEBYIO CTPYKTYPY
YeJIOBEUYECKOro Mo3ra. HelWpoHHBIE CETH HMMEIOT MHOXECTBO B3aWMOCBSI3aHHBIX
UCKYCCTBEHHBIX «HEUPOHOBY, PACTIONIONKEHHBIX B CIOSIX, KOKIBIA U3 KOTOPHIX XPAHUT
CUTHAJI, KOTOPBIA OH MOXXET TepeaaBaTh JApyruM HelipoHam. Mcmonbs3oBaHue Oosee
KPYIHBIX HEUPOHHBIX CETEH ¢ MHOXKECTBOM CKPBITHIX CJIO€B U3BECTHO KakK ITyOOKOe
oOydeHmue.

HoBble Mmeama - HOBBI QopMaT CyIIECTBOBaHUS CPEACTB MAacCOBOM
uHbOpMAIMK,  TIOCTOSHHO  JOCTYNHBIX Ha  IUGPOBBIX  YCTPOMCTBAX U
NOAPa3yMEBAIOIIMX  AKTUBHOE  Yy4YacTHE  IOJb30BAaTelEil B CO3JaHHM U
pacnpoCTpaHEHUM KOHTEHTAa (BHIIE0, WHCTAJUISIIMKM, MenuanepdopmaHc, BeO-
UCKYCCTBO, HET-apT, CAyHA-apT U T.1.).

O6.1auyHOe XpaHWIMIE - MOJICNIb OHJIAMH-XpAaHWIUIA, B KOTOPOM JaHHbBIC
XpaHITCS HA MHOTOUYMCIIEHHBIX PaclpeIeIEHHBIX B CETH CEPBEPAX, PEIOCTABIIIEMBIX
B M0JIb30BAHUE KJIMEHTaM, B OCHOBHOM, TPEThEU CTOPOHOM.

Oo6pa3oBaTesbHOe nporpamMmmuoe odecnedenne (educational software) - Bung
MPOrpPaMMHOTO OOECIIeYeHUs], TJIABHBIM HAa3HAYCHUEM KOTOPOTO SIBISIETCS 00ydeHUE
WJIU Pa3BUTHE HEKOTOPBIX HABBIKOB.

OOyuenue 0e3 yuuTeJsl - MMOAO0OIACTH MAIIMHHOTO OOY4YEHHUS, KOTOpas
MPEAOCTABISAET TOJBKO BXOJHBIE JaHHBIE. IJTO TpeOdyeT OT MNPOrpPaMMHOrO
MIPUJIOKCHUS BBISBJICHHS CKPBITHIX I1a0JOHOB U TMOCTPOCHUS COOCTBEHHOM MOJAENU
JAHHBIX.

IlepeBepHYTHIH KJacc — 3TO cTpaTerusi 00y4eHus, KOTopasi MEHsSIET MECTaMHU
pacrpeielieHue BpEMEHHBIX PECYPCOB: OCHOBHBIE JCHCTBUSI, KOTOPHIE TPAAUIIMOHHO
MIPOBOJIMIIUCH B KJIACCE, BHIMOJIHAOTCSA MPHU CAMOCTOSITEILHON pabOThl 00yYaeMbIX

IIpo61eMHO-OpHUEHTHPOBAHHOE o0yueHme — 3TO AKTHUBHBIN,
OpPUEHTUPOBAHHBIN HA yYAITUXCS METOJT 00YUESHUS, IPU KOTOPOM PEIICHHUE PEAThbHBIX
npoOJieM CTUMYJIHUPYET Y4YalllUXCA: — OTKPbIBaTh W H3y4yaTh HOBBIC KOHIEIIIHH,
NPUHLMIBL W OTHOIIEHUS, — pa3BUBaTh HAaBbIKM MPUOOPETEHUS 3HAHMUIA,



KPUTUYECKOTO MBIIUIEHUS M OOILIEHUs, TNPUMEHEHUs 3HAHUM Ui pelleHus
MPaKTUYECKUX 3a]a4.

Ilnardpopma oHIANH-00y4eHMA - COBOKYIHOCTb NPOTPAMMHBIX U
TEXHUUYECKUX CPEACTB, PEAU3yIOMMX (YHKIUHA CUCTEMbI YIPABICHUS O0yUYE€HUEM U
MO3BOJISIIOLIMX pa3MeIIaTh B OTKPBITOM HWJIM 3aKpBITOM JOCTyIe B cetu MHTepHer
OHJIAaNH-KYPCBI.

Hoakact - ayauo- wnu Buaeodail, uam cepus Takux (aitoB (ayauomnu
BUJI€ONepeiaya) Il aCHHXPOHHOTO JIOCTYMA MOJIb30BaTENEH.

HoakacTunr (podcasting, ot iPod u aurm, broadcasting - moBcemecTHOE,
MHPOKO(GOPMATHOE BEIIAHKE) - IPOLIECC CO3/IaHUSI U PACIIPOCTPAHEHUS 3BYKOBBIX WITU
BUjeonepeaay (T.€. MoJKacToB) Bo BceMupHoit Cetu

IIpokTopuHr (aHrI. «proctor» - KOHTPOJIHMPOBATH XOJ SK3aMEHA) - CUCTEMA,
NO3BOJISIONIAs CJIECANUTh 332 TECTUPOBAHUEM WIM HK3aMEHOM B OHJIAMHPEKHUME.
[IpokTOpUHT JaeT BO3MOXHOCTh BepUULIUPOBATH (MOATBEPAUTH) JIUYHOCTH
TECTUPYEMOTO, a TakKe HaOJI0JaTh 3a €ro MOBEACHUEM U IPOUCXOJSIIUM Ha €ro
DKpaHE KOMIIbIOTEpa, 4YTOOBl yOEIUTHCS, YTO OH HE CIHCHIBAET, HE NpHOEraer K
NOMOIIM JIPYTUX JIIO/IeH, HE MILIET OTBEThl B MHTepHeTe. [IpokTopsl HabmOMAI0T 32
NOBEJCHUEM OOYYaloUuXCsl Ha OHJIAWH-MEpOINPUSATUSAX, a TaKXKe IOCPEICTBOM
BUJICOCBSI3U MPU CAa4€ TECTOB M IK3aMEHOB JIJIsl TPEAOTBPAIICHHS CITUChIBAHHM.

IIpoeKTHO-OpHEHTHUPOBAHHOI0 oO0y4YeHHMe — OOy4YeHHE 1O pa3pabdoTKe
POJYKTOB, HCCIEI0BATEIBCKUX IPOEKTOB OOYYAIOUIUMUCS, TMPU KOTOPOW OHHU
CaMOCTOSAITEJIbHO TIOJNYYAalOT 3HAHHWS 0€3 OINpeAeNeHHOW CXeMbl, HajaraeMom
YUHTEIIEM.

Tpan3akuusi — 3anmuch 0 TMepeaade JaHHBIX, UUQPOBBIX AaKTUBOB WIH
UHGOPMAIIMK MEXKIY YYaCTHUKaMHU OJIOKYEHH - ceTH. TpaH3aKIMH 3aluChIBAIOTCS
B OJIOKM U TTOATBEPKIAIOTCA Y3JIaMU CETH.

PacnpenesieHHbI PpeecTp — cUcTeMa 3allUCH JAHHBIX, TA¢ HWHPOpMAIUs
nyOonmupyeTcss M XpaHUTCS Ha MHOXKECTBE Y3JIOB OJIOKUCHH - ceTH, oOecreunBast
HAJ€KHOCTh U YCTOMUYHUBOCT.

Kpunrorpaguss — wucnosb3zoBaHue MaTEMAaTUYECKUX METOJ0B TS
obOecniedyeHus: 0€30MacHOCTH HH(QOpPMAIMM M TpaH3aKUUKA B OJOKuYeiHe, BKIIOYas
mudpoBaHue U MUPPOBHIE TOIMUCH.

Iyoanunplii  KIW0Y — KpuntorpadUyecKuid KIIOY, MCHOIB3YEeMbIH IS
G pPOBaHMS TaHHBIX U MPOBEPKU IMUGPOBBIX moanuceid. [Iy0IMdHbIN KITI0Y MOXKET
OBITH PACKPBIT, U OH CITY>KUT JUTsI HACHTU(DUKAIINN TTOJIH30BATEIS.

IpuBaTHbIli KIAKWY — KpunTorpadWYeCKWid KIFOY, W3BECTHBIA  TOJBKO
BIIQJICNIBITY, HWCIOJB3YyeTCS I pacM(ppPOBKH JaHHBIX W CO3JaHUS ITU(POBBIX
nonmnuceil. KoHTponb Haag mOpHUBATHBIM KIIOYOM OOecreYrBaeT KOHTPOJb Hal
JOCTYIIOM K aKTHUBAM.

CMapT — KOHTPAKT — CAMOBBITIOJIHAIOMINICSA KOJI IPOrpaMMBbl, XpaHSILIUNACS Ha
OJIOKYeiiHe, KOTOpPbIM AaBTOMATHYECKU BBIMOJHAECT YCJIOBUSI COTJIALICHUS MpPH
BBIIIOJIHEHUH ONPEJIETICHHBIX YCIOBUM.



MajinuHr — mnpouecc  J00aBlieHHs]  HOBBIX  OJIOKOB B OJIOKUEHH
Y TIOITBEPKACHUS TPAH3AKIUN ITyTEM PEIICHUS CJI0KHBIX MaTEMAaTUYECKHX 33]1a4.

X311 — yHUKaIbHasl CTPOKa, IMOJYYeHHas W3 BXOJHBIX JTAHHBIX C TMOMOIIBIO
Xer - GyHKIIUW. XU UCITOIB3YIOTCS M1 UACHTU(GUKAIINK TaHHBIX M 00SCIICUCHUS
WX IIETOCTHOCTH.

KoHncencyc — mporiecc JOCTHKEHHUS  COTJIACUsl  yYaCTHUKOB CETH O
MPABUIIBHOCTH COCTOSIHHSI OJIOKYEiHA, OOBIYHO C MOMOIIBIO aITOPUTMOB, TAaKHX KaK
Proof of Work (PoW) wmu Proof of Stake (PoS).

TokeHn — equHaMIA TMPPOBOTO aKTHBA, IPEICTABIICHHAs HA OJoKYeiHe. MOXeT
UMETh pa3InYHbIe QYHKIIMU, TAKAE KaK MPEICTaBIICHUE TTPaB, TOJIOCOBAHUE WITH JTaXKe
NIPEJICTAaBJICHUE PCATbHBIX AaKTHBOB.

Bitcoin — mudpoBas kpunroBamoTa, paspaboranHas B 2009 romy 0e3
IICHTPAJTLHOTO KOHTPOJI WM YIPaBJICHUS, OCHOBAHHAS HA TEXHOJOTHUHU OJIOKYCHH,
IJIc TPAH3aKIUW 3alUCHIBAIOTCS W IMPOBEPSIOTCS JCHEHTPATN30BAHHBIM CIIOCOOOM.
BUTKOWMH IMO3BOJIAET TOJB30BATENIIM OTHPABIATh M IMOJIy4YaTh IUIATCKH IO BCEMY
MUY 0€3 IPUBJICUCHUS TOCPESTHUKOB.

Peno3uTopuii - MecTo, IJic XpaHUTCS KaKOW-TMOO KOHTEHT M 00eCIeunBacTCs
BO3MOJKHOCTb YIPABJICHHUS 3TUM KOHTEHTOM (3JIEKTPOHHAsE OMOIHOTEKA).

PoboToTeXHHKA - MEXTUCIMIUIMHAPHAS 00JIaCTh, 00BEAUHSIONIAS NHXCHEPUIO
U UHPOPMATHUKY, ILIEJbI0 KOTOPOW SBJISETCS CO3JaHUE MHTEIICKTYaJIbHBIX MAIWH
(po6OTHI), KOTOPBIE MOTYT JIEMCTBOBATH B (PU3UUECKOM MHUPE.

Cumyasinms - BUpTyajdbHas MOJENb PealbHOr0 0ObEKTa.

CuHXpoHHOe OOyuyeHHe - OHJIANH-OOyYeHHe, MPU KOTOPOM YUACTHUKH
B3aMMO/JICHCTBYIOT B PEKUME PEATHHOTO BpEMEHH (He 0053aTeNIbHO HaX0IACh B OJTHOM
U TOM K€ MECTe).

CMemiaHHbI Kypce - y4eOHBIM Kypc, COBMEIAmIMii B cebe JBa pexumMa
00y4eHUs — TPAJAUIIMOHHOE OYHOE U OHJIAtH-00y4YeHHE.

COop AaHHBIX - TPOLIECC HAKOIUICHHS OONBIINX 00BEMOB MH(POPMALIUU IS
MCIIOJIb30BaHUS MPU 00YyUEHUN MOJIETTH HCKYCCTBEHHOT O MHTEIUICKTA. JJaHHbIE MOYKHO
coOupath U3 OOIIEAOCTYMHBIX HAOOPOB, AHHOTUPOBATh WM TOMETHTH IS
MCITIOJIb30BaHUS B 00yUCHUH.

CBo0oaHbIe accomManUM - METOJ JUIsl Pa3BUTHUSL JIOTMUECKOTO MBIIUICHUS
00y4Jarommxcs, COBEPIICHCTBYET MEXaHU3MBI 3alIOMUHAHUS, 000TamaeT CIOBapHbIN
3amac.

CuHekTHKA (00beAMHEHHE PA3HOPOIHBIX 3JIEMEHTOB) - METO/ JIJIsl CO3/IaHMS
YCIIOBUN, MHUITUAPYIOMINX BBIABMKEHUE HECTEPEOTUITHBIX aHAJIOTUN U aCCOIHAITUH.

TexHoJiorHYecKoe peleHne — TeXHOJIOTHS, porpamMma Jiisi KOMITbIoTepa, 6asza
JAHHBIX WX X COBOKYMHOCTbH, CBEJEHUS O HamOoiee 3(PPEKTUBHBIX CIOCO0axX HMX
MCITOJIb30BaHUSI.

u¢posoi KOHTEHT - 3TO COBOKYIIHOCTh  Pa3BJIEKATEIIbHBIX,
WH(OPMAITMOHHBIX MATEPHATIOB, KOTOPHIE PACIIPOCTPAHSIIOTCS B 3JICKTPOHHOM BHJIE TIO
CHEIUANbHBIM  KaHajaM JUJI  OKCIUTyaTallid Ha [HQPPOBBIX  yCTPOMCTBAX:
KOMITBIOTEpaXx, TUIAHIIETaX, CMapThoHAX



Mudposas odpazoBaresibHAsA CpeAa - KOMIUIEKC YCIOBHU U BO3MOXKHOCTEU
1UTs1 00YYEeHMsI, pa3BUTHSI, COLIMAIN3AI[MHI, BOCIIUTAHUS YeoBeKa. To, B KaKOW CTENEeHH
OyZeT BocTpeOOBaH U MCMOIb30BaH NEAAroruueCcKuil MOTEHIMAN ATOM Cpeibl, 3aBUCUT
OT COOCTBEHHOW CyOBEKTHOM aKTUBHOCTHU UM Y4YEOHOW CaMOCTOSTEIbHOCTH
oOyyaromerocs.

HudpoBasa negaroruka — 310 00J1aCTh NEAArOrMYECKON HAYKH U MPAKTUKH,
MPEIMETOM U3YYEHHsS] KOTOpOM ABISIIOTCA (OpPMBI M METOAbl BOCIHUTAHUA,
oOpa3zoBaHus W OOy4YeHUsT NpU NOMOLIM HHPOPMALMOHHO-KOMMYHHUKAIMOHHBIX
TE€XHOJIOTHM.

HudpoBoii ciaex - COBOKYMHOCTh HH(POPMAIMKU O TMOCEHICHUSIX U BKIIAJEC
N0JIb30BaTesl BO BpeMs MpeObIBaHMs B IIM(POBOM IMPOCTPAHCTRE.

HudpoBrie o0pa3zoBaTelbHbIE Pecypcbl - COBOKYNHOCTh JAHHBIX,
NpE/ICTaBIEHHBIX B LU(POBOM BHUJE, M MNPEIHA3HAUYEHHBIX [JISI UCIOJIb30BAHMS B
y4eOHOM Mpoliecce.

JdBpecTHYecKOe 00y4YeHHMe - TT0XO0/] K OOy4eHHIO, KOTJa aJrOPUTMUYECKUMHU
NPEeNNUCAaHUSIMH TIETEPMUHUPYIOT IEUCTBUS O0YUYaIOIIKUXCS U TAPAHTUPYIOT, B CITyyae
UX TOYHOT'O BBITIOJIHEHHUSI, IOCTH)KEHHE yCIexa.

DJIEKTPOHHBIH  00pa3oBaTeJIbHBIH  KOHTEHT -  CTPYKTYpHUPOBAHHOE
OpeIMETHOE  COJAEep)KaHue B  DJEKTPOHHOM  ¢dopmare, UCHOJIb3yeMoe B
00pa30BaTEIBLHOM IPOLIECCE.

3. TemaTuka NMporpamMmbl

Tematnka mporpammbl 00yueHUs nefarormueckux padorauko: «LudpoBas
cpena STEM ob6yuennsn» (mamee — I[Iporpamma).

4. Ilesan, 3a1a4M U 0KUaeMble Pe3yJabTAThI MPOrpaMMbl

Heanr IIporpammbl: pa3BuTHe (QyHIaMEHTANBHBIX 3HAHUM M TPAKTHYECKUX
HaBbIKOB B oOmactu STEM o0yudeHus ¢ WCHOIB30BaHWEM OHJIAWH-CEPBUCOB H
WHCTPYMEHTOB ISl peajn3anuu 00pa3oBaTebHOTO Ipolecca

OcHoBHBIE 32124K:

— O3HaKOMJICHUE C TIOHSITHITHBIM armapaToM MUGPOBON JUTAKTUKH.

— W3ydyeHue  OHIAWH-CEPBUCOB W  MHCTPYMEHTOB Ui  pealu3aluu
o0pa3oBaTeILHOTO MPOIEcca Ha A TEIPHOCTHON OCHOBE,

— O3HakoMJIEHHE CO CHeKTpoM IM(dPOBEIX cepBHCcOB HWH(porpaduku
MPAKTUUECKON OPUEHTUPOBAHHOCTH,

— M3ydenne nudpoBbIX CEPBUCOB TSl IPOBEJCHUS BHICOKOH(DEPEHITNH,

— IlpakTrueckoe oOyueHHe Ha CEpBHCAX CO3/IaHUS JAWArpaMM U OJOK-CXeM B
JIOTUKE MEXIUCIUIIMHAPHON OATOTOBKH,

— HM3ydeHue oHnalH-cepBUCA U1l CO3/1aHUS TECTOB U BUKTOPUH

— Pa3paboTka Ha oHIJIaH-cepBUCAX ISl CO3[JaHUE€ MHTEPAKTUBHOTO BUJIEO B
MPOEKTHOM JAEATENbHOCTH YUYaIUXCs,



— M3ydeHue cepBUCOB 1Jisi MOHTaxa BUIEO B yhopaxHeHusx STEM
HaIPaBIECHHOCTH,

— Hcnonb3oBanue cepBUCOB [Jisi 00pabOTKM H300paK€HUW U CO3AaHUs
MPE3eHTALNN Ha AeITeIbHOCTHOW OCHOBE KOHCTPYHUPOBaHUS,

— IlpumeHeHnne oHNalH-IIaTGOPM I COBMECTHOM paOOThI MOJIb30BaTENEH,

— Usyuyenne onnaitH-mnaTdopM IS CO3JaHUS WHTEPAKTHBHOTO KOHTEHTA
BHEYPOUHOM JIeATEITHHOCTH

Oxupaembie pe3yabTaThbl:
B pesynbrate uzyueHus y ciymiaTesneil KypcoB JOJDKHBI ObITh CHOPMUPOBAHBI
Komnemenyuu:
- HHTerpajibHbIE:
3HaTh MpakTuKu peanuzanuu STEM-noaxona;
BIAJIETh TPUEMaMHU aJalTHPOBAHHOTO OOyudeHust i peanusanuun  STEM-
o0yJeHus;
- ti(pepeHIMATBHBIE!
3Hamv  oudakmuueckue acnekmsi STEM-o0ydyenuss unHdopmaTtuke U
POOOTOTEXHUKE,
ymemsv  €030a6amv  3a0anus ~ MEXIPEIMETHBIX  CBA3€H, MPaKTHUECKOM
OpPUEHTUPOBAHHOCTHU 10 UHPOPMATHKE U POOOTOTEXHUKE;
- INYHOCTHBIE:
3namb TOHATUIHBIN anmapaT u(pPoBON TUTAKTHKH,
0b61a0ams  BBICOKHMM YpOBHEM TPO(ECCHOHATIBHOTO CaMOOMpEIeICHUs U
CaMOCTOSITEJIbHOCTH, COLIMAJIbHON aKTHUBHOCTHIO, YYBCTBOM MPOQPECCHOHATBLHON
OTBETCTBEHHOCTH 3a PE3yJIbTaThl CBOETO TPY/Ia;
umMemsb HaBBIKM TPUMEHEHUS HCKYCCTBEHHOTO UWHTEIUJIEKTa B  CBOCH
npodeccuoHaIbHOM IeATeTEHOCTH.
éradems METOJAMH TIPUMEHSITH TONYyYCHHBbIC 3HAHHS I pa3pabOTKH H
peanuzamnuu mojaenet STEM-o00yuenus nHGopMaTHKEe U pOOOTOTEXHHUKE.

5. CTpyKTYypa 1 colepxkaHue NpoOrpaMmmbl

Hnst bopmupoBaHuss y ciaymartenas NpoPecCHOHAIBHBIX 3HAHWNA, YMEHUU H
HABBIKOB, COOTBETCTBYIOIIMX OOO3HAUGHHOW 1enu | 3a;adaMm, [Iporpamma
MpeIyCMaTPUBAET OCBOCHHE 8 MOIYJEH U 3alUThl CAMOCTOSTEIIEHON paOOTHI.

[Iporpammoit mpemycmorpeHo wu3ydenne STEM-oOyuenuss wuHpOpMaTHKE,
WH()OPMAITMOHHBIM TEXHOJIOTHSIM M POOOTOTEXHUKE, METOJIOB aKTUBHOTO OOy4YEHUS
JUTSE  TIOATOTOBKH  KBaJIU(UIIUPOBAHHBIX  CIICIIMATUCTOB B  COOTBETCTBHH C
MOTPEOHOCTSIMU PETMOHAIIBHOM, pecnyOIMKaHCKOM " MEKTYHAPOIHOU
00pa3zoBaTebHOM AeATeNbHOCTU. M3ydeHHBIN ONBIT MO3BOJUT MEAarory pa3padborarhb
Y UCIOJIb30BaTh B COOCTBEHHOU MpPaKTUKE U Ha pabodyeM MecTe yueOHbIe MaTepUallbl,
CO3/1aHHbIE B IIPOLIECCE KypCOBOr0 OOYyUEHHS.



OOyueHne TeaaroroB OXBAaTBHIBACT IENArOTUYCCKUE DPEIICHUS €BPOMEHCKOTO
MOJIX0/1a, OPUEHTUPOBAHHBIC HA OOyYEHHWE B COTPYAHUYCCTBE M MPAKTUUCCKUE
TIPUMEDBI.

Ha kypcax moBbIieHUs KBaTU(UKAIMK CIyIIATeNIIM OYyIyT TpPEICTaBICHBI
METOJIBI PAa0OTHI U IPUMEPHI JJIS KCTIOIB30BaHUS B 00pa30BaTEILHOM JICSITCIEHOCTH.

OO6muit 06beM KypcOBOro 00yUYeHHUs COCTABIISIET /2 aKaJeMUUECKUX Jaca.

I[Ipu kypcoBoMm o00yueHur B 72 4YacoB MPOJOJDKUTEIBHOCTh OOYyUYEHUS
coctaBisier 3-4 mecsiua. [Ipu sToMm, TeopeTnueckoe 00ydeHHe COCTOUT M3 8 4acos,
caMocTosiTelIbHas pabora ciymatens (mpakTuka Ha pabouem mecre) — 48 yaca,
MOJrOTOBKA M 3alllUTa CAMOCTOATENIbHOM paboThl — 16 4acos.

6. Opranusanusi yueOHOro nmpoiecca

Opranmzarus  yuyeOHOro mpormecca 1o IIporpamme mpeaycMarpuBaet
NPOBEJICHUE OYHBIX (TCOPETHYCCKUX W TPAKTHYCCKUX) W (WMJIM) JUCTAHITMOHHBIX
(oHnaiiH) 3aHATHN, a TaK)KE CaMOCTOATEIbHYI0 padOTy ciymiareis, MPakTUKy Ha
pabouem Mecrte. [l moBblmeHUsT 3()(PEKTUBHOCTH 00pa30BaTEILHOTO Ipoliecca
peanm3arus [IporpamMMbl OCYIIECTBIISCTCS Ha OCHOBE WHHOBAIIMOHHBIX TEXHOJIOTHA,
MH(POPMAIIMOHHBIX TeXHOJoTHH, MHTepHET-pecypcoB, (HopM, IMOAXOJ0B, METOJIOB
OIICHMBAHUS W KPHUTCPUAIBHOT'O OIICHMBAHWS. 3aHATHS  HaIlpaBJICHBI  Ha
(dbopMHpOBaHUE JIOTIOJIHUTEIBHBIX MPAKTUYECKUX HABBIKOB, OPTaHU3YIOTCS B BHJIC
UTp, YIIPaXXHESHUH U 3aJJaHUi Ha UCCIICIOBAHUE B3aUMOCBSI3H COOBITHH M (PU3NISCKUX
SIBJICHUH B pOOOTOTEXHHUECKHX MOJICISAX, HA MOMCK JOTHYECKUX MPaBUJ B IIpoliecce
CO3JaHUs

[Iporpamma BKIIIOYAeT HCIOJB30BaHUE OOpPaTHOW CBSI3M U PeQIICKCHUH,
AKTUBHBIX W HWHTCPAKTHBHBIX METOJIOB OOYUYCHHUS: IUIAKTHYCCKUC HIPHI, aHAIHU3
KOHKPETHBIX CHUTYaIlUi, pEIICHUE TPOOJIEMHBIX 3aa4, MO3TOBas aTaka, THXUH IMITYPM,
Kelc-CTaau, JTUCKYCCHH, POJIEBBIC WIPHI, JUAJIOroBas IUIOMIAJKa, METOJ IPOCKTOB,
IpOOJIEMHBIN METOI.

6.1 Ilnan nporpaMmabI

[/m Bunbl yueOHBIX 3aHATHI 10 MOTYIISIM Kommuectso | [Ipumeuanne
4acoB

1 Jlekuun 8

2 [TpakTrueckue 3aHATUS 48

3 JlabopatopHbIe pabOTHI -

4 CamocTosTenbHasi padoTa ciymaTes 12

5 Pabora Ha MecTax, B y4eOHBIX 3aBEJCHUSIX
MOHHUTOpPHHT

6 [TpoMekyTOUHBII KOHTPOJIh 1

7 HTOroBslii KOHTPOIb 1

8 ITocTkypcoBOE COPOBOKICHHE 2




6.2. JlekumoHHBIH KypC

HaumenoBanue O6beMm B | [Ipumeuanue
Ne Tembl . Copnepxanue TeM
TEM JIEKIUI qacax
Tema 1 | Meroasl Kpatkuii 0630p METOZI0B aKTUBHOT'O 1
AKTUBHOTO oOyuenus. PaccmaTtpuBaemslit 0630p
oOyuyeHus MIOMOXET MPENoIaBaTeNsIM B BIOOpE
COOTBETCTBYIOILIUX METOOB IIPU
pa3paboTKe TUAAKTUYECKUX
IIPOEKTOB, B IPOBEACHUU 3aHATUN C
HIMPOKUM UCIOJIb30BAaHUEM
MH(OPMALIMOHHBIX TEXHOJIOTUH U
IpoOJIEMHO-OPUEHTUPOBAHHOTO
00y4YeHUs
Tema 2 | Ucnons3oBanue | [IpoexTHas AedATE€IbHOCTS - 1
U (POBBIX BBITIOJIHEHHE 00y4JatoIUMUCS
TEXHOJIOT il B WHJIUBUIYaIbHOTO WU
MIPOEKTHOMN KOJUIEKTUBHOT'O IIPOEKTA.
nestenbHocTH. | PoGotoTexnuka. 3DMonenupoBanue
Y IPOTOTUIIHPOBAHUE.
Tema 3 | OOmas Knaccudukanus undpossix 1
XapaKTepHUCTHKa | yueOHBIX 00beKkTOB. KapTouka
U (pOBBIX (cxxaroe onucanue) HUGpPOBOTO
y4eOHBIX yaeOHoro o0bekTa. Crienudukanuu
00BEKTOB U CTaHJaPThI JAJIsi CUCTEM
3JEKTPOHHOTO 00y4eHus. ABTOpCKoe
paBo
Tema 4 | OminuntenbHble | CHIIbHBIE MEXITPEIMETHBIC CBSI3H. 1
MIPU3HAKU Hcnonb30BaHrne METOI0B aKTUBHOTO
STEM 00y4eHwus: TPOOIEMHBIH,
00y4eHUs SBPUCTUYECKHUM, TPOCKTHBIM,
UCCJIEIOBATENbCKUM U T. 1.
[TpuknagHO¥ XapakTep y4eOHBIX
3a/1aHuk (YIpaKHEHHH, 3a1a4,
IIPOCKTOB M T. I1.).
Tema 5 | IIpoekTHO- IIpoekTHO-OpUEHTUPOBAHHOE 1
opuentupoBanH | STEM-o0y4yenus. Tun yueOHOTO
oe o0ydeHue POEKTa, IPOAOKUTEIBHOCTh
MPOEKTHOM JIeATENbHOCTH YUCHUKOB,
npoduis u3ydaembIX 3HAHUH, BUJT
MPOEKTHOM JIeATENbHOCTH YICHUKOB,
croco0 npeAcTaBIeHus pe3yabTaToB
IIPOEKTa
Tema 6 | ®dopmar [IOCTAHOBKA IIPAKTUYECKOU 3a1a4u 1
COCTaBJICHUS npoOJIEMHOTO XapakTepa.
3aganuii STEM | mpoBeneHue nccieaoBaHuii.

JlaboparopHble pabOThL. 3a1aHus
KOHBEPIreHTHOTO TUTIA




Tema 7

broxuein —
METOI1Ka
MIPUMEHEHHUS
TEXHOJIOTHH

Moodle, edX, Stepik. Coop u
aHalM3a JIaHHBIX, KaK [porpecc
OTAENBHOrO yuauierocs. Hactpoiiku
CHUCTEMBI OLICHUBaHUA. bIIOK4YelH -
1enb O0J0KOB, COJIEpKALIUX
UH(GOPMAITHIO O B3aUMOJICHCTBUHU
YY4aCTHUKOB OJJHOPAHI'OBOU CETH.
Kpunrosantora, 6i10Kk4eitH —
iatdopma it 00pa3oBaHUsL.

Tema 8

dopmar
OITMCAHHS
3aganus STEM

ITossicanTensHas 3ammcKa JIjs
MearoroB (METOIUYECKUE
pexkomenanun). Jlornka
BBHITIOJTHEHUS 3a7ianus. Kpurepun
OILICHUBAHMS

6.3.

Ipakrnueckue 3ausitus (Workshop)

Ne tembl

HaunmeunoBauue
TEeM 3aHATUN

Conepxanue TeM

O0BeM B
yacax

[Ipumeuanue

Tema 1

CepBucs! st
CO3JaHUs
uHporpaduku

Canva — rpadudeckuii peaakTop,

B KOTOPOM IT0JTB30BATEITN MOT'YT
peIaKTUpPOBaTh NU300PAKECHHS,
co31aBaTh 00JI0KKH, BUACO U
npe3entanun. Crello —
porpaMMHOE oOecriedeHue s
co3anus rpaduKu, IIakaToB U
peKIIaMHBIX OaHHEPOB.

ktochart — 310 KOHCTpYKTOP
nHporpaguku, KOTOPHIH O3BOJISET
JIETKO co3/1aBaTh HHporpaduxy u
BHU3yaJbHbIE YPPEKTHI.

Infogram — mrardopma st
CO3J/IaHUs TMarpaMM, Kaprt, rpaduku
1 MH(QOPMAIIOHHBIX MTaHEICH.
Easelly — sto omnaiin-cepBuc s
ObIcTpOTO co3Manus nHporpaguku ¢
UCIIO0JIb30BAHUEM TOTOBOTO MA0JIOHA
WU C HYJISL.

Freepik — miardopma, comeprkaias
B ce0Oe moJMIIITHOHA GoTorpaduii,
N300paKEHH, UKOHOK, BEKTOPHBIX
daitnoB u PSD-ma6nonos

3

Tema 2

CepBucsl 11t
MIPOBECHUS
BHJICOKOH(EPEHIT
3071

SKkype — mecceHpKep 115 0OIeHNUS
C MOJIb30BATENISIMU C TOMOILBIO
TEKCTOBBIX COOOIIEHUH, 10 ay1o- U
BUJICOCBSI3H.

Z00M —CepBUCOB /151 IPOBEICHUS
BUJICOKOH(EpEHINI 1 OHJIalH-
BCTpEU.

Proficonf - mpodeccuonanbphas
iatdopma Juis BUIeOKOHpepeHnit
B peaJbHOM BpEMEHHU




Google hangouts - cepBuc
TPYIIIOBBIX YaTOB YISl OOILICHUS C
KOJIETaMH 110 padoTe.

Join.me — uHTepaKkTUBHBII
WHCTPYMEHT JUIsl OpraHu3aIiu
OHJIAIH-BCTPEY U KOH(EPEHIINH.
Discord - ato VolP-meccenmkep st
TOJIOCOBOTO, BUJICO M TEKCTOBOTO
oOmieHus 11st 0OBIX COOOIIECTB

Tema 3

CepBuchl 1st
CO3/IaHUs
auarpamm, OJ0K-
CXEM.

Gliffy — onnaiin-nporpamMma Jyis
CO3/IaHUS BCEBO3MOXKHBIX CXEM,
Jrarpamm, rpadukoB, MIaHOB
MMOMEILICHUH U T.1.

Visio Online - onnaiiH-Bepcust
peaaxkTopa sl HOCTPOEHUS CXEM
Draw.io - GecrutaTHOE IPUIIOKEHHE,
npeaHa3HauYeHHOE JIIS
MO/ICTTMPOBAHUS TMarpaMM U OJI0K-
cxeM OM3HEC-TIPOIIECCOB.
[IpucyrcTByeT BO3MOKHOCTB
unrterpanuu ¢ Google Jlokymentamu,
Dropbox, OneDrive.

Grapholite - BekTOpHBIiT peakTop
JIEIOBOM rpaduKu

Tema 4

CepBuch! st
CO3JaHHS TECTOB,
BUKTOPHH

Quizlet - cepBuC 17151 H3YUEHUS CIOB
no kapToukam. Google Forms -
OHJIal{H-CepBUC AJIsl co3AaHus popm
00paTHOM CBs3M, OHJIAWH-
TECTUPOBAHUIN U OIIPOCOB.
Mactep-TecT - KOHCTPYKTOp OHJIalH-
TECTOB.

Tema 5

CepBucs! st
CO3JaHM
WHTEPAKTUBHOTO
BUJIEO

Learnis - pyccKosI3pIYHAsT OHJIAIH-
wiatdopma JuIst CoO3/IaHus KBECT-
KOMHAT ¥ HHTEPAKTHBHOTO BHJICO.
CepBuc npejyiaracT 4eThipe BUIa
UHTEPAKTHUBHBIX HHCTPYMEHTOB JJIs
y4eOBbl.

Vizia - oHmaiH-KOHCTPYKTOP
WHTepaKkTUBHOTO BUaco. H5SP -
KOHCTPYKTOP JIJIsl CO3[aHuUs
pe3eHTAalNii, BUJIEO, JIEHT BPEMEHH

Tema 6

CepBucsl 11t
MOHTa)Ka BUJIEO U
CO3JaHUA
WHTEPAKTHBHOTO
KOHTEHTA.

Animoto - CEPBUC Tl CO3TaHUs
BUJIEO C (PyHKIMEN pexuccypsl U
PCAAKTHPOBAHU.

Online Video Cutter - Be6-cepuc
AT pEAaKTUPOBAaHUA POJIMKOB C
(GYHKIUSIMI KOHBEPTALIUH,
pasapxuBalvuu, 3a1iMCHu 3ByKa U
BUACO




Movavi - BueopeakTop C ONIUsIMU
YIYYIICHUS KaueCTBA KAPTHHKH.
Thinglink - cepBuc, no3Bosstromuit
CO3/1aBaTh MYJIbTUMEANIHBIC
TUIAKaThI

Genially - uHCTpYMEHT [UTS CO3aHUS
BCEX BHJIOB JUIAKTUYCCKHX
pecypcoB.

Wizer.me - cepBuC, MTO3BOJIAIOIIHIA
coOpaTh Ha OJIUH JIUCT
WHTEPAKTUBHBIC 33][aHUS, TCKCTBI,
BUJICO

Tema 7

CepBuchl ist
00paboTKu
n300pakeHu

Photoshop Express - Bepcus
Photoshop, noctymuas mis i0S,
Android u 8 Windows Microsoft
Store.

Google Plus ®otopenaktop —
BCTPOEHHBIN (hoTOpenakTop B
akkayHte Google.

Penakrop OHnaiiu py -
MHOTO(YHKIIMOHAJIBHBIN peakTop
Ui 00paboTku oTorpaduii

Tema 8

CepBucs! st
CO3IaHus
Mpe3eHTai

PowToon - cepauc,
MIPEACTABIISIIONTUN COO0H
WHCTPYMEHT CO3/IaHMs OU3HEeC-
MpE3EHTAIIHM.

Prezi - anprepuatuBa PowerPoint
JUISL CO3/IAHUS TTPE3EHTALIHN,
00JIaYHBIN CepBHC

Mentimeter - oHTaliH-HHCTPYMEHT
JUTSL CO3/IaHUS TIPE3CHTALNI C
UHTEPAKTHBHBIMH JIEMEHTAMHU
00y4eHMS.

Tema 9

CepBuch! st
COBMECTHOM
paboThl
MOJIb30BaTEIeH

Padlet - uHCTpYMEHT COBMECTHOM
paboThl, CO3AAHHBIN [
o0CyXIeHHS UIel, TPOEKTOB U
KOHIIENIINI.

Kami - npunoxeHue -uHCTPYMEHTHI
JUTSL IPOCMOTpPA U peJakTUPOBaHUS
nokyMeHToB U (aiinos PDF.

Miro - mardopma it COBMECTHOM
yJIanéHHOM paboThl MPHU NOMOIIU
OHJIANH-JJOCKH.

Tema 10

OmnunaiiH cepBUCHI
JUISL U3yUCHUS
poOOTEXHUKHU

Arduino - 3to oTkpbITas mIaThopma
JUTSL CO3IaHUSI UHTEPAKTUBHBIX
JJIEKTPOHHBIX yCTpoucTB. Ha caitre
Arduino Bbl MOXeTe HAWTH
MHOKECTBO Y4EOHBIX MaTEpPHAJIOB,
BU/ICOYPOKOB M IPOCKTOB ISl




U3y4YCHUS ICKTPOHUKH U
POrpaMMHUPOBAHHSI.

Codeacademy - sto onaiiu-
wiatopma JuTst U3yIeHHUS
HPOrpaMMHUPOBAHHS HA PA3IMYHBIX
s3bIKax, BKIto4as Python u
JavaScript. Codeacademy Taxxe
IPEOCTABIISACT YIeOHbIE MaTePUAIIbI
10 pOOOTOTEXHHUKE.

RoboMind u RoboCode - RoboMind
— 9T0 atdopma st 00ydeHHst
IPOrpaMMHUPOBAHHIO pOOOTOB Ha
A3bIKE Java.

Tema 11 | [Ipumepsnt 3amuTa HUppoBOro AUIIoMa oo 4
HCII0JIb30BAHUS 00pa3oBaHuM, aBTOPCTBA HAyUYHOU
OJIOKYEH B nyOIMKaIiH.
00pazoBaHUMN

Tema 12 | [IpakTnueckue «KonBeliep I MOCBUIOK. 6
3a7aHus B «Ilmar6aymy». «Hemoman».
obnactu STEM- | «MaHeBpupoBaHue» U qpyrue
00paszoBaHus

6.4. JlabopoTopHasi paGora
JlaGopoTopHasi paGoTa He mpexycMOTpeHa.
6.5 CamocTosiTeJIbHAsI padoTa caymaTeis

No HaunmeHnoBanue TeM U coepKaHue DOpMBI KOHTPOJISI O6bem | [Ipumeuanue
ILII. 3a/laHuit B yacax
1 Hcnons3oBanne STEM — texHoorui [Ipe3enTanms 10
MIPU KOHCTPYUPOBAHUU YUEOHBIX
po6oTOB
2 | InIakTHYEeCKUH MIPOCKT IO MPOEKTHO- [Ipe3enTanus 5
opueHtupoBanHoMy STEM-o0y4enuto
pPOOOTOTEXHUKE
3 Tpaguuuonnoe, STEM, STEAM u Tabmuna 5
STREAM-00y4yeHne poOOTOTEXHUKE U
nHpOopMaTUKe
4 Kanbkymnsarop Ha Arduino Otuer o 5
[IPaKTUYECKOU
pabote




7. Y4eOHO-MeTOAUYECKOe o0ecriedeHre MporpaMMbl

7.1. KoHCHIEeKTHI JeKINiI

Tema 1. MeToabl aKTHBHOTO 00y4eHUS

Te3uc Jexkuuu

PaccmarpuBaeMblii  0030p  NOMOXET  MpenojaBaTeNssM B BbIOOpe
COOTBETCTBYIOIIMX METOAOB TMpHU pa3pabOTKe JIUJAKTHUYECKUX TPOEKTOB, B
MIPOBEJICHUU 3aHATHI C IIUPOKUM UCIOJIb30BaHUEM UH(POPMAILIMOHHBIX TEXHOJIOTUNA U
pOOJIEMHO-OPUEHTUPOBAHHOTO OOYUYEHHS.

[Ipo6eMHO-OpHEeHTHPOBAHHOE 00YUYEHUE — 3TO AKTUBHBINA, OPUEHTHUPOBAHHBIN
Ha YydJalluxcs MeToJ OOydeHHMs, MPU KOTOPOM pEIIEHHE peabHbIX Mpo0IeM
CTUMYJIUPYET y4alluXcs: OTKPhIBATh M W3y4yaTh HOBBIE KOHIIETIIMHU, MPUHIUIBI U
OTHOIICHMS; pa3BUBATh HaBBIKW MPUOOPETEHUS 3HAHUM, KPUTUUECKOTO MBILUICHUS U
oOILIeHus, TPUMEHEHUS 3HAHUM JIJIs1 PEIICHUs] TPAKTUYECKUX 3a/1a4.

XapakTepuCTUKU MPOOJIEMHO-OPUEHTUPOBAHHOTO O0YUYEHUS

- Hccnenyemas mnpoOnemMa uMeeT KOHKPETHBIH KOHTEKCT, MPOMCTEKAET W3
npolecca, u3 HaOJII0JaeMOro SIBJICHUS! U COOTBETCTBYET 00JIACTH UCCIIEIOBAHUS.

- Pemenue mpoGiembl MOXKET ObITh HE YHUKAIbHBIM WJIM HE TOYHBIM B TOM
CMBICIIC, YTO pa3Hble JIIOJM MOTYT MPEUIOKUTH pa3Hble, XOPOIIUE U MPABUIIbHBIE
peueHus.

- Uccnenyemas mpoOiaemMa MOXKET OBITh OTKPBITOH, T. €. €€ PEIIeHNE MOXKET OBITh
HEU3BECTHO allPUOPH WIIH, 110 KpaltHel Mepe, HyKAaThcs B 10paboTKe.

-  YuuTenb UrpaeT poJib MOAEPATOpa, HACTaBHHUKA W  MEHEIKepa
UCCJIeI0BATEIBCKO- YYEOHOTO MPOIECCa U CPEIbI.

OBpUCTHYECKOE 00yUYEHHUE 10 AITOPUTMY, KOTOPBIN rapaHTUPYET, B Cllydae UX
TOYHOTO BBITIOJIHEHUS, JIOCTI)KeHHE ycrexa. Haumbomplnee pacmnpocTpaHeHue
MOJIYYUIIU CIIEYIOIINE METO/bl dBPUCTUUYECKOTO OoOyueHus:: MO3roBoil MITYypM WU
MO3roBasi araka ( METOJ CIEAyeT HCIOIb30BaTh JJISI PAa3BUTUS TBOPYECKOTO U
AHATMTUYECKOTO MBIIUICHHUS, I (OPMUPOBAHUS HABBIKOB MO3UTUBHOM, aJIeKBATHON
KpUTHKH); KitoueBble BOMPOCH (METO/T KJIFOUEBBIX BOIIPOCOB OCOOCHHO IMOJIE3EH MPHU
HaIlpaBJICHUU [103HABATEIBHOW JEATENBHOCTH Yy4YallUuXcs, Uil HAKOIUIEHHA U
cUCTeMaTu3aluu HMHQOpMAlMH, A Pa3BUTUS HUX HWHTYUTUBHOTO MBIILJICHUS);
cBOOO/IHbIE accoluanuu (IPUMEHEHHE JTOr0 METOoAa CIHOCOOCTBYET pa3BUTHUIO
TBOPYECKOW AaKTUBHOCTH M JIOTMYECKOTO MBIIUICHUS YYallUXCs, COBEPIICHCTBYET
MEXaHU3Mbl 3allOMHHAHHs, OOOramaeT CJIOBAapHBIM 3amac); JUYHbIE AHAJOTUU
(oMmmatust) (MeTonx  SIBISIETCSL CBA3YIOIIMM 3BEHOM MEXKIYy HHTYUTUBHBIMU U
JOTUYECKUMHU CIOCO0AMU MBIIUICHUS ); CUHEKTHKa (0O0bEeIMHEHUE Pa3HOPOIHBIX
aNIeMEeHTOB) (METON TpeAHa3HAaYeH /I CO3JaHHsS YCJIOBUH, WHHIIMHPYIOMINX
BBIJIBU)KCHUE «HEOKUIAHHBIX» M «HECTEPEOTHITHBIX)» aHAIIOTUN M aCCOLIMAIIHIA).

IIpOEKTHO-OPUEHTUPOBAHHOE OOYUYEHHE: YYEHHKH CO3/Ja0T OIpEIeSICHHbIE
IIKOJIbHBIE ~ MPOAYKTHI;  pa3pabOTKa I[IKOJBHBIX MPOAYKTOB  IOJpPa3yMEBAET
HCCJIEI0BATENBCKYIO IEATEIbHOCTD, U3yUYE€HUE TPOOJIEM PEAIbHOTO MUpa



HccnenoBatensCKko-OpueHTUPOBaHHOE o0ydeHne. (OOydeHHe OCHOBAaHO Ha
AKTUBHOM YYacTHE YYaIlerocs B JOCTIDKCHHH IIeJIeld OOyYeHHsI MOCPEICTBOM
MCCJICIOBATEILCKONW  JEATEIBbHOCTH. TakuM 00pa3oM, YYCHHKH CTaHOBSTCS
TBOPUYECKUMH, OOUTUTEIHHBIMHA, KPUTHUYCCKUMH, YBEPCHHBIMH B ce0€, aKTHBHBIMH,
CKJIOHHBIMHA K COTPYIHUYECTBY, HOBAaTOPCKUMH. OCOOEHHOCTH HCCIIEIOBATEILCKO-
OPUEHTHPOBAHHOTO OOYUYEHUS: ydaluMcsi OpOCaroT BBI30B, O0ydYalOT C MOMOIIBIO
BOIIPOCOB W / WM TIPOOJIEM, O KOTOPHIX OHU XOTAT Y3HATH OOJbBIIE; MPUOPHTET
OTJIAETCS «OCA3aEMBIMY PEATbHBIM JI0KA3aTeICTBAM

ABTOHOMHOE OOydYEeHHE — 3TO MPOIECC, B KOTOPOM Y4Yalluecs MPOSBIISIOT
WHUITMATUBY, C TIOMOIIbIO WJIM O€3 TOMOIIM JPYrMX, B JHUAarHOCTUKE CBOUX
notpeOHOcTel B OOy4eHWH, (DOpMyIHpOBaHUU IieJiel OOyuYeHHUs, ONpe/eICHUN
y4eOHBIX pECcypCcoB W MaTepuajoB, BBHIOOpE W pealM3aliid COOTBETCTBYIOIIMX
CTpaTeruii OOy4YCeHHsI M OIIEHKE PE3yIbTaTOB OOyUCHHSI

[lepeBepHYTHIH Kilacc — 3TO cTpaTerus OOy4YCHHS, KOTOpas «MEHSIET MECTaMm»
pacnpeieJicHue BPEMEHHBIX PECYpPCOB: OCHOBHBIC JCHCTBUS, KOTOPHIC TPATUITMOHHO
NPOBOJMJINCH B KJacce, BBHIMONHSIIOTCA 3a €ro TpeeliaMd  MOCPEACTBOM
CaMOCTOSITETTLHOU PabOThl 00yJaeMBbIX.

Jluteparypa qjisi CaMOCTOATEJILHOTO M3yYeHUus1 JaHHOH Tembl (1,2,3, 17 u
ap.) + VP

Tema 2. HWcnoab3oBaHue HUPPOBLIX TEXHOJOTHH B NPOEKTHOM
eI TeJIbHOCTH.

Te3uc Jexkuuu

[IpoexTHast AESATENBHOCTh MPEIYCMATPHUBAET BBINOIHEHHE OO0YYaIOMIUMHUCS
WHJUBUAYATbHOTO(BIX) WM  KOJUIEKTMBHOrO(bIX)  mpoekTa(oB).  Pe3ynbTaThl
BBITIOJTHEHUSI TEXHOJOTUYECKOTO MPOEKTa JOJKHBI OTpaXkaTh: CPOPMHUPOBAHHOCTH

HAaBBIKOB KOMMYHHMKAaTUBHOM, y4eOHO-HCCIIeIOBATEIHCKON NEATENbHOCTH,
KPUTHYECKOTO MBIIUICHUS, CHOCOOHOCTh K WHHOBAllMOHHOM, aHAJIUTUYECKOH,
TBOPUYECKOW, HWHTEIUICKTYaJbHON MESITeNIbHOCTH;  C(HOPMHUPOBAHHOCTH HABHIKOB

MIPOEKTHOMN JIEATETLHOCTH, a TAKXKE CAMOCTOSATEILHOTO TPUMEHEHHS TPHUOOPETEHHBIX
3HAaHUM U cOCOOOB AEHCTBHI MPHU PELICHUH Pa3IUYHbIX 3aj]lay, UCMOJb3Yys 3HAHUS
OJTHOTO WJIM HECKOJbKHX Yy4YeOHBIX NPEIMETOB WJIH MPEAMETHBIX O001acTei;
CIIOCOOHOCTh TIOCTAHOBKM MeNW H (OPMYIMPOBAHUS THUIOTE3bl HCCIEIOBAHUA,
IJIAaHUPOBaHUSI pabOThl, OTOOpAa M HHTEpIpETAlud HEeoO0XoauMOoW HuH(OpMaluH,
CTPYKTYPHPOBAHUS apTyMEHTAIIUHU PE3YIhTATOB NCCIEAOBAHMS HA OCHOBE COOPaHHBIX
JAHHBIX, MIPE3CHTAllMU Pe3ybTaTOB. B oCHOBE J1H000M MPOEKTHO-TEXHOJIOTHYECKOMN
JESTENBHOCTH JICKHUT WCCieaoBaHne B (popme aHanmmsa mHGOpMAIHMH, TPOBEICHUE
OKCIIEPUMEHTOB WJIM OIBITOB, TOWCKOBBIX paldOT, B TMPOIECCe KOTOPBIX ¥y
oOyudarorierocs: popMupyeTcs npeicTaBIeHre 0 MpodIeMe H3ydaeMoi TeMBI, pa3jena.
Ha ocHOBe OCBOEHHBIX 3HAHHM U YMEHUW OPraHU3yeTCsl MPOEKTHas AEATEIbHOCTH
o0yyJaromuxcs, B MpoIecce KOTOPOil OHU OCBAMBAIOT JIOTUKY M 3Tallbl BHIIOJIHEHUS
MPOEKTa, PEWAT OTACIbHBIE NPOECKTHBIE 3aJayd, HHULUUHUPYIOT U PEATU3YIOT



WHJMBUAYaJIbHbIC U TPYNIOBBIE (KOMAHIHBIC) TPOCKTHI, OQOPMIISIOT U IPEACTABISIOT
WX MyOJMYHO, YYAaCTBYIOT CO CBOMMH IMPOEKTAaMU B KOHKYPCHOM U OJUMIIUAIHOU
NeSATeTbHOCTH.

Kpurepun onieHKY NPUBOIUM U3 METOJIUUECKUX PEKOMEHIAIIUU JIJIS T1€/1aroroB
M0 M3YYEHUIO poOoTOTeXHMKU, 3D MonaenupoBaHus, MPOTOTUIUPOBAHUS B paMKax
npeamera « TexHonorus» (Ha OCHOBE OIbITa 00pa30BaTEIbHBIX YUPEKIACHUN OOIIEro
oOpa3zoBaHus Canxr-IletepOypra) (ampec JO0CTyTIa:
https://spbappo.ru/wpcontent/uploads/2018/04/predmet_texn_3.pdf)

Pe3ynbTaThl BBIMOJHEHHOTO TNPOEKTA MOTYT OBITh OINHUCAaHBl Ha OCHOBE
UHTErPAIbHOTO (YPOBHEBOTO) IMOJIX0/1a MJIM HA OCHOBE aHAJIMTUYECKOTrOo noaxoja. [Ipu
WHTETPAIIbHOM OIKMCAaHUW PE3YJbTATOB BBIMOJHEHUS MPOEKTa BHIBOJ 00 YpOBHE
c(hOpMUPOBAHHOCTH HABBIKOB MPOEKTHOM JEATEILHOCTH JIeNIaeTCs Ha OCHOBE OIEHKHU
BCEM COBOKYMHOCTH OCHOBHBIX AJIEMEHTOB MpOEKTa (MPOAYKTa M TOSICHUTEIBbHOU
3alUCKH, OT3bIBA, TNPE3CHTAIMH) IO KaXJIOMy U3 YEThIpEX HA3BaHHBIX BBHIIIIC
kputepues. [Ipu 3ToM B COOTBETCTBUU C IPUHSATON CUCTEMOMN OIEHKH I1eJ1€CO00pa3HO
BBIZICJISITH JIBA YPOBHS CHOPMUPOBAHHOCTH HABBIKOB MPOCKTHOW JCSATEIBLHOCTH:
0a30BbIi M TIOBBINICHHBIA. [ JTaBHOE OTIWYWE BBIJICICHHBIX YPOBHEH COCTOUT B
CTEMEHU CaMOCTOSITEIbHOCTH 00YUYaOIIETOCs B X0/1€ BBITIOJIHEHUS MPOEKTA, TOITOMY
BbISIBICHHE W (UKcalUs B XOJ€ 3allUThl TOTO, YTO OOYYArOIIUHCA CHOCOO0eH
BBIIIOJIHSITH CAMOCTOSITENIBHO, @ YTO TOJIBKO C IMOMOIIBIO PYKOBOIAUTENS IMPOEKTA,
ABJISIIOTCSL OCHOBHOM 3aJ]a4€il OIIEHOYHOU €SI TEIbHOCTH.

B «udpoBom Mupe» mnpodeccruoHanbHas TPUTOJAHOCTh BKIIOYAET TaKHe
YMEHUSA, KaK YMEHHME II0Jb30BaThbCsl  CHCTEMAaMHU  aBTOMAaTU3UPOBAHHOIO
npoektupoBanus (CAIIP), ymenue co3gaBath poOOTOTEXHUYECKHE KOMIUIEKCHI U
yMEHHE CcOo37aBaTh OObEMHBIC HUQPPOBLIE (CTATUUECKHE W TUHAMUYECKUE) MOICIU
peanbHbIX 00BeKkTOB (3D-Momenu). IlpoekTupoBaHWEe COBPEMEHHOW TEXHUKH U
TOBapOB HAPOJAHOTO MOTPEOICHHS TPOUCXOANUT B IM(DPOBOIL cpene, Te MPU MOMOIIN
IU(GPOBBIX TEXHOJOTUM MPOEKTHUPYIOTCS W HCIBITHIBAIOTCSA IU(PPOBBIE MPOTOTHUIIBI
Oynymux wu3fenuii. B coBpeMeHHOE TMPOU3BOJCTBO MPUXOIAT  «IHPPOBHIC
TEXHOJIOTUW», W CJEJAOBATEIbHO, BCE OO0JIEE CIOKHBIE aBTOMATH3WPOBAHHBIC U
poboTn3upoBaHHble  paboune guHMH. OTcloma  clieayeT  HeoOXOJIUMOCTH
MPEEMCTBEHHOCTH HWH)KCHEPHOTO O0Opa30BaHHMs W TEXHUYECKOTO0 TBOpYECTBA Ha
pPa3HBIX CTyNEHSX OO0yueHus. TeXHHMYEeCKOe TBOPUYECTBO HA OCHOBE HCIIOJIH30BAHUS
U(POBBIX TEXHOJIOTUN CTAHOBUTCS MOIINHBIM HWHCTPYMEHTOM CHHTE3a 3HAaHHM,
dbopMHUpOBaHUST CUCTEMHOTO MBINIJICHUS JJII PEHICHUS YYEOHBIX 3a7ad, W3 Pa3HBIX
obOnacTeil HaydyHOTO 3HaHUWSA. B ombiTe meTepOyprckoil MHXEHEPHOH MIKOIBI OBLIO
BBIJICJICHO TPU BEAYIIMX HAIpPaBICHUS, HAILICJICHHBIX HA Pa3BUTHE WH>KEHEPHOIO
MBIIIIEHUS CPEeICTBaMH MU(PPOBBIX TEXHOJIOTU: poOoTOTeXHUKA, 3DMoiennpoBanme
Y IPOTOTHNMPOBaHKe. JlaHHBIC HAMPABICHUSI MOTYT OBITh peaTM30BaHbl KaK ydeOHbBIC
KypChl BHEYPOUHOU JESITEIIBHOCTH W B JIOMOJHUTEIHFHOM OOpa3oBaHWH, a TaKkKe B
Ka4yeCTBE MOAYJIEHN B peameTe « TeXHOIorus.

N3yuenne poOOTOTEXHUKH BKIIOYAET H3YyUYEHHE OCHOBHBIX MPHUHIUIIOB
pacyeToB MPOCTEHIINX MEXAHUYECKUX CHCTEM, aJrOPUTMOB HMX aBTOMATHYECKOIO



(GYHKIIMOHUPOBAHUSI, METOJOB MPOTPAMMHUPOBAHUST U MPHUHIUIIOB JEUCTBUS
KOHTpoJuiepoB.  [IporpammupoBanue  poOOTOB  (aBTOHOMHOIO  YCTPOMCTBA,
POOOTOTEXHUYECKOTO KOMIUIEKCA), JEHCTBYIONIETO B peaIbHOW OKpY Kalollel cpeje,
MO3BOJISET HA MPAKTUKE OCBOUTH METO bl MOJICTTUPOBAHUS U IPUHIIUATIHI aBBTOHOMHOT'O
yIpaBiaeHUsT POOOTOTEXHUYECKUMHU OOBEKTaMU. DTO CIYXKHUT XOPOIICH MOYBOM ISl
MOCJIEYIONIETO OCBOEHHUS CJOKHOTO TEOPETUYECKOr0 MaTepuajia Ha YpoKax u
CrOCOOCTBYET TOBBIIICHUIO MOTHBAIlMM K ero wusydeHuwo. [IporpamMmmupoBaHue
SIBJISIETCSI, HE TOJIbKO, YHUBEPCAIbHBIM MHCTPYMEHTOM MOJIEIUPOBAHUS OOBEKTOB U
IPOIIECCOB, HO M MOIIHBIM UHCTPYMEHTOM B Pa3BUTHH MBIILJICHUS IIIKOJIbHUKOB.

OtnuuutenbHbie  ocobeHnoctd  Jlius  w3ydeHuss  moayis  «OCHOBBI
POOOTOTEXHUKHMY» HEOOXOAUMO CO3/IJaHUE YCIOBHM JUIsl OpraHu3allid aKTUBHOU
NEATeIbHOCTH OOy4YarolMXCsi Ha OCHOBE COBPEMEHHBIX POOOTOTEXHUYECKUX
KOHCTPYKTOPOB, a TaKXe Haluuyue HEOOXOJAUMBIX YUYE€OHBIX U JUJAKTHYCCKUX
marepuagoB. OCHOBHBIMH 3ajJadyaMd B OOYYCHUHU SIBIISIOTCS: 3HAKOMCTBO
00ydJaromuxcs ¢ KOMIUIEKCOM 0a30BBIX TEXHOJIOTHM, MPUMEHSEMBIX TIPU CO3JaHUU
pOOOTOB; pacCKpBITHE MEXIPEAMETHBIX CBs3eH ¢ (pu3ukon, xumuei, HGOPMaATUKON
U MaTeMaTHKOMH; pelieHrne ydamuMmucs 0a30BbIX KHOCPHETHYECKHUX 3ajad,
PEe3YyIBTATOM KaXJIOW M3 KOTOPBIX SBISAETCS PabOTAIONIMN MEXaHU3M WU POOOT C
ABTOHOMHBIM YIIPaBJICHUEM; MTOBBIIIIEHUE MOTHBAILIMM YUYaITUXCS K U300pETATEeILCTBY
U CO3JaHUI0 COOCTBEHHBIX POOOTH3UPOBAHHBIX CHUCTEM; (OPMHUPOBAHUE HABHIKOB
IPOEKTHOTO MBIIUICHUSI U KOMMYHUKATHBHBIX HAaBBIKOB KOJUIEKTHBHOW palOTHI,
paboTel B koMaHe. M3ydyeHne maTepuana B paMKax MOJYJIsE pEKOMEHIYETCsl CTPOUTh
0 KOHIIEHTpHUUYECKOW Mojenn oT 5 kinacca K 8 (9). Kaxaplii UK COOTBETCTBEHHO
BKJIIOUAET pa3fiesibl IPOrpaMMHUPOBAHNE, KOHCTPYUPOBAHUE, TPOESKTUPOBAHUE.

Ha caiite PoGo®uHucT pa3MmemieHbl BHACOYPOKH W y4eOHO-METOJIUYECKOE
nocobue C.A. @ununoBa «OCHOBBI pOOOTOTEXHUKH Ha 0a3e KOHCTpykTopa Lego
Mindstorms NXT«, a Ttakke rpaduk KOHKYPCHBIX MEPONPUITUH M COCTA3aHUU I10
pobdotorexnuke. URL-moctym:  https:/robofinist.ru/.  JIns u3ydenuss Kypca
«PoboToTexHnka» B KauecTBe Monayns mpeamera «TexHONOrus» WiIM Kak 4YacTu
o0pa3oBaTeIbHOM MPOrPaMMBI 110 BHEYPOUYHOU JESATEIHHOCTH U B JOMOJTHUTEIHLHOM
oOpa3oBaHWM MOTYT OBITh MCIOJB30BAHBI TMPOTPAMMHBIE CPEAbl: CpPEIbl C
UCIIOJHUTENEM, CPEABI MPOTPAMMUPOBAHNUS, HMUTALITUOHHBIE CPE/IbI.

3D-MonennpoBaHre ¢ MOMOIIBI0 TPEXMEPHON TpaduKd MOXKHO pa3padoTaTh
BU3YyallbHBIN 00BEMHBIN 00pa3 KeaeMoro oOBeKTa: Co37aTh KaK TOYHYIO KOIIHIO
KOHKPETHOTO TIpeIMeTa, TaK M pa3padoTaTh HOBBIH, €MIE HE CYIIECTBYIONUN OOBEKT
(nporotun). 3D-monenupoBaHUE MPUMEHSIETCA Kak B TEXHUYECKOW cpene, aJid
CO3JIaHUSI TPOMBILIIJIEHHBIX OOBEKTOB, TaK M JJISI CO3JaHUS DCTETHUYECKUX U
XYJ0’)K€CTBEHHO-TpaQuIecKux o0pa3oB U 00BEKTOB. MomenupyeMble OOBEKTHI
BBICTPAaWBAIOTCA HA OCHOBE YEPTEXKEH, PUCYHKOB, TOJAPOOHBIX OMUCAHUN U JAPYron
uadopmaru. AxtyanbHOCTh 3D-MonenwpoBaHusT OOBSICHSACTCS TEM, YTO IS
CO3JIaHUsI TPAIUIMOHHBIX (TBEPAOTENbHBIX) MOJeNell TpeOyercsa ropasio OoJibliie
BPEMEHM, YeM JId CO3JaHusi UU(POBBIX MojeNneld. ITO MO3BOJISIET 3HAYUTEIBHO
YCKOPUTH MPOLECC MPOSKTUPOBAHUS U CYLUIECTBEHHO CHU3UTH 3aTPaThl HA CO3/IaHHE



KOHEYHOT0 MPOYKTa (00bEKTa), HE3aBUCUMO TOT'0, CO3/1a€M JIU Mbl MYJIbT(DUIIbM, apT-
OOBEKT WM CTPOMM TMPOMBIIIIEHHOE 37aHue. TexHuueckoe TBOpuecTBO 3D-
MOJICTTUPOBAaHNE B TEXHMYECKOM TBOPYECTBE IMO3BOJSIET HE TOJNBKO JaTh
npecTaBlIeHne U cOPMUPOBATh HABBIKM KOMIBIOTEPHOTO YEPUCHHS, TO3ZHAKOMHUTH
oOy4aromuxcs ¢ OCHOBaMHU MH)XEHEPHOM Ipaduku, HO U COPUEHTUPOBATH B BHIOOpE
oynymeit npodeccun. s coznanus 3D moneneit 00bEKTOB U U3JAETUN Pa3IUIHOT O
HA3HAYCHHUS HCIONB3YIOTCA CHCTEMBI aBTOMATH3UPOBAHHOTO TMPOCKTHUPOBAHUS
(CAIIP), nprueM BHEUIHUI BUJI U OCHOBHBIE (DYHKIIMHM YY€OHBIX IPOrPAMM T€ K€, YTO
u B npodeccuonanbubix CAIIP.

Jlis co3maHus MyJIbTUMEANHHBIX MPOIYKTOB Ha ocHOBe 3D-MopenupoBaHus
MOTYT OBITh WCIIONB30BAHBI CIEAYIONINE MPOrPaMMHBIE CpEAbl U TPUIOKCHHS:
Blender; 3D Studio MAX; Gmax u npyrue. K.IO. [TonsikoBeiM pazpaborano yueOHOE
nocobue «Ypoku mo Gmax» (http://kpolyakov.spb.ru/school/3d/gmax.htm).

[legarormueckass  1enecooOpa3HOCTh  peanu3anuu  Moayisi  «OCHOBBI
3DmMonenupoBaHus» O0O0YCIOBJIEHA IIMPOKUMU BO3MOKHOCTSMH HCHOJIb30BAHUS
3HaHWH W TIPAKTHYECKUX HABBIKOB 00paboTku Trpaduyeckoil wWHPOpMAIMH B
Pa3TUYHBIX 00J1ACTSIX COBPEMEHHOM 1eITebHOCTH.

[IpoToTunupoBanne B cuiy CIOXKHOCTH M OOBEMHOCTH WH(POPMAITMOHHBIX
CUCTEM YyYallUecsi HE MOTYT CaMOCTOSITEIbHO M3ydaTh M co3aaBaTh ux. OJHAKO UM
BIIOJIHE TI0 CWJIaM  CO3J]JaHH€  KOMIIBIOTEPHBIX  Mojelied  (MPOTOTHUIIOB).
Nudopmarmonnsie TE€XHOJIOTUU KapJIuHAIBHO U3MEHUIIN PUHITUITBI
KOHCTpyupoBaHusi. Cucrema aBToMmaTuzupoBaHHoro mnpoektupoBanusi (CAIIP)
IIOMOTaeT HCCIE0BaTh IEepBOHAYAIbHBIE KOHIEMIWHA KOHCTPYKIMHU, CO3/1aBaTh
KOHCTPYKIMHM W3, BBIMOIHATH CUMYIALMN W aHAIW3, a TakXe IPOBOJIUTH
WHXeHepHble pacueThl. Co3maHue KoMmmblOTepHBIX 3D-momerneit  Hen3OEKHO
COTPOBOXKJIACTCS MPOIECCOM UX MPOEKTUPOBaHUS. TakuM 00pa3oM, KOMITbIOTEPHOE
3DmMonenpoBaHrie €CTECTBEHHBIM IYyTEM CBSI3bIBACTCS C MCIIOJIB30BAHUEM METO/a
IIPOCKTOB B OO YYCHHH.

OTnuuuTenbHble 0COOEHHOCTH MTPOTOTUITUPOBAHUS 3AKITIOYAIOTCS B MPAKTUKO-
OpPUEHTUPOBAHHON HAIPABICHHOCTH AESITEIbHOCTH, HAIIEIEHHOCTH HA U3TOTOBIICHUE
U3JeNUid M TPOIYKTOB, MMEIOIIUX TMpakTudeckoe mnpumeHeHue. OOyuaroniuecs
OBJIQJIEBAIOT LIEJBIM PAJIOM KOMIUJIEKCHBIX 3HAHUM M YMEHUH, KOTOpPbIE MO3BOJIAIOT
dbopmupoBaTh IUEGPOBYIO T'PaMOTHOCT, W IM(POBBIE KOMIICTCHIIMHM 3a CYET
UCIIOJIb30BaHUS HMPOEKTHBIX TEXHOJIOT Uil oOyueHus, IPUMEHEHUS
HCCIIEIOBATEIbCKUX, MPOOIEMHBIX U YACTUYHO-TTOMCKOBBIX METOIOB.

Jlutepatypa 1y caMOCTOATEILHOI0 U3yYeHHs JaHHOi Tembl (4, 7, 8 u ap.)
+JYP

Tema 3. O0mas xapakTepucTUKAa HMPPOBBIX Y4eOHBIX 00bEKTOB

Te3uc nekumnu

B nacrosimiee BpeMst iudpoBoii yueOHBII MaTepuan MpeACcTaBieH OTASIbHbIMU
HEOOJBIINMU OJI0KaMU, KOTOPHIE MOTYT BKJIIOYAThCS B pa3Hble y4eOHbIE KYpChbl U
MCIIO0JIb30BAaThCS CUCTEMON JUCTAHIIMOHHOTO 00YyUEHHS HE3aBUCUMO OT TOTO, KEM, T'JIe


http://kpolyakov.spb.ru/school/3d/gmax.htm

U C TOMOUIBI0 KaKUX CPEACTB OHHM OBLIM co3JdaHbl. Takue OJOKH Ha3bIBAIOTCSA
HU(POBBIMH YUEOHBIMU OOBEKTAMMU.

Knaccudukanus  uudpoBsix  yueOHbIX 00bekTOB  Hambonee  yacto
UCTIONb3yeMble B yUEOHBIX 3aBE/ICHUS] HaYaJIbHOTO, THMHA3MYECKOTO U JIUIEHCKOTO
oOpa3zoBaHus LUDPPOBbIE Yy4yeOHbIE OOBEKTHl KIACCUPUIUPYIOTCS CIEIYIOIIUM
oOpazom:  TekcroBble nokymMeHThl; Lludposbie wuzoOpaxenus; Ilpezenranuu;
Aynuoxnumbl,  QoHOTpaMMBbl,  3BYKO3alUCH, BUIACOKIUIBI,  BUACOPHUIBMBIL,
Bujeo3anucy; KommbroTepHbie TecThl; BupTyanabHble OMBITHI; DICKTPOHHBIE YPOKH;
KomnbrorepHbie 00yJaroniiue urpbl.

CrienuuKanuy U CTaHAAPTHI IJIST CUCTEM JJIEKTPOHHOTO oOydeHus: C IeNbIo
o0ecriedeHns: COBMECTUMOCTUA IUPPOBBIX yUEOHBIX OOBEKTOB M BO3MOXKHOCTH HX
MHOTOKPAaTHOTO HCTOJB30BaHUS B cHUcTeMax MHQPpPOBOro oOydeHUs ObLTH
pa3paboTaHbl crHenuaibHble CTaHAapThl. K Hacrosmiemy BpeMeHH Haubojee
pacnpoctpanéHubiMu U3 Hux spisiorcsi:  SCORM — Sharable Content Object
Reference Model (mMoaenp CCBUIOK Ha COBMECTHO UCIIOJIb3YeMble OOBEKTHI
coaepxumoro); XAPI — Experience Application Programming Interface (unrepdeiic
NPUKIAIHOTO MporpamMmupoBanwsi). Pacimmpser BosmoxHoctd SCORM myteM ydera
cnenuuKu 00yUeHHs ¢ TTOMOIIBI0 MOOMIIBHBIX YCTPOMCTB, UT'P, CUMYJIISIIUN, OYHOTO
u cwmerrannoro odyuenusi; AICC — Aviation Industry Computer-Based Training
Committee (Komuter 10 KOMIBIOTEPHOMY OOyYE€HHIO B  aBHAIIMOHHOMN
IPOMBIIILJIEHHOCTH).

Ecnum  paspabatpiBaemblii  mperojaBaTesieM Y4eOHBIM LHUQPPOBOM OOBEKT
npenHa3HadeH g 3arpy3kud B Cucremy ympamieHus odoydeHuem u/mwium Cucremy
yIpaBieHNUs KOHTEHTOM, COOJIOJIEHUE COOTBETCTBYIOIIMX CTAHAAPTOB SBIISAIOTCS
obsi3atenbHBIM. bosnee moapoOHYI0 HMH(POPMAIMIO O KOHKPETHBIX TpPeOOBaHUSX,
NPEIbSABIIEMBIX  PACCMATPUBAEMBIMM  CTaHAApPTaAMH  CIEAyeT TOJIYy4YUTh
aaMuHUCTpatopa CucTeMbl ymnpaBieHus oOydeHueM u/uiau CHCTEeMBbI yIpaBiIeHHS
KOHTEHTOM COOTBETCTBYIOLIETO y4eOHOTO 3aBEICHHUS.

JlutepaTypa 1Jisi CaMOCTOAATEILHOTO H3yueHus JanHoi Tembl (1, 2, 3, 5 u ap.)

Tema 4. Otnunuurensabie npusHaku STEM-o0y4enus.

Te3uc nekumnu

OcHoBHble  oTiiMuUTENbHBbIE  Tpu3Haku  STEM-o0yueHus  NpuUBEAECHBI
B CJIEAYIOLIHE:

- CUJIbHbIE MEXKIIPEIMETHBIE CBSI3H;

- lllmpokoe uCTHONB30BaHME METOJOB AKTUBHOTO OOYYCHHS: MPOOJIEMHBIN,
ABPUCTUYECKUH, POCKTHBIN, UCCIEA0BATEIIBCKUMI U T. 1.

- [IpenmyiiecTBEHHO MPUKIATHOW XapakTep y4eOHBIX 3alaHuii (yIpakKHEHUH,
3a7a4, IPOEKTOB | T. 11.).

- Bueapenue nonxona “Caenait Cam” (Do It Yourself). Yuenuku coznarot/
pa3padaTbIiBalOT/ KOHCTPYUPYIOT/ MPOEKTUPYIOT IKOJbHBIE MPOAYKTHI.

- lllupokoe wucCnoib30BaHHE CPEICTB HHGOPMALUOHHO-KOMMYHUKAITMOHHBIX



TEXHOJIOTUH.

- COBMECTHOE OLIEHMBAaHHE LIKOJIbHBIX MPOAYKTOB. B OLIECHMBaHMU y4acTBYIOT
YUHTENS, yYaluIUuecs, IPpeICTaBUTEIU MECTHBIX COOOLIECTB.

- Kpurepuu onieHrBaHUS U3BECTHBI 3apaHee.

Uctounuk: Jlrommuna PoxnectBenckas, 2018. https://novator.team/post/142
Tabnuua 3. OcHoBHbIE oTAMYMTENbHBIE Tpu3Haku STEM-00yuenus

ITo mepe pazButus STEM-o0Opa3oBaHus, mpenoaaBaTeId U UCCIEIOBATEIN B
0o0JacTH TMEeJarorM4ecKMX HayK NpHUILIM K BBIBOAY, 4YTO 3(PQPEKTUBHOCTh U
PEJIEBAaHTHOCTh YYEOHOr0 MpOIEcca MOXHO 3HAYUTENIbHO TMOBBICUThH, €CIH K
tpanuuuoHHbIM STEM-auciumunam (Science — Hayka, Technology — Texnomnorus,
Engineering — Umxkenepus, Mathematics — Matematuka) no6asuth Art — MckyccTtBo
u, no3xe, Research — MccnenoBanne. CoOOTBETCTBEHHO, B MEJArOrH4eckoil Hayke U
npakTuke nosiBuiNch HOBble MoHATUS: STEAM u STREAM-o6pazoBanue4 . Kak
cienyeT W3 COOTBEeTCTBywoIMX Ha3zBaunuid, STEAM-o0pa3zoBaHue OCHOBaHO Ha
NPENnoJaBaHuy U U3YYEHHE TOYHBIX M €CTECTBEHHBIX IHUCUUIUIUH B TECHOM CBSI3H C
XYZI0’KECTBEHHBIM TO3HAHUEM U 3cTeThdeckuM BocnutanueMm, a STREAM-o0yuenue
— Ha IIMPOKOM TPUMEHEHHUU HCCIIEIOBATEIbCKOTO-OPUEHTUPOBAHHOTO METO/Aa
aAKTUBHOT'O 00Yy4YEHUSI.

OtnnuuntensHpie npusHaku STEM-nipenonaBarensa: Bbel TouHO 3Haere, 4To
IPOEKT ChECT y Bac BpeMsl YpOKa , HO Bbl CO3HATEIbHO HJET€ Ha PUCKU; BhI
MOHMMaeTe, YyTo “0a30Bble 3HAHMS HE 00pa3yloTCs caMH cOOOM B rOJIOBE YUSHHKA BO
BpeMsi Baiero oObscHEHUs; Bbl 1aere mpocTop YYEeHMUYECKOW HHHUIIMATHBE U
OCTaBIII€TE 32 HUMHU MPaBO HA OUOKY; BbI mooripsiere ux IuaepcTBoO, 3TO MOMOKET
UM B OYyIlIEeM 3TUYECKU TPaMOTHO PYKOBOJUTH OOJBIION KOMaHIOM

Crtpykrypa STEM-ypoKoB B 3HAUMTEIHHOMN CTEMEHU 3aBUCHUT OT BHIOpAHHBIX
METOJIOB aKTUBHOTO 0oO0yueHus. BmecTe ¢ TeM, Takue ypoKH HMMEIOT psi OOIIHUX
XapaKTEPUCTHUK, TJIABHBIMU M3 KOTOPBIX SIBJIIOTCS MEKIUCLHUILIMHAPHOCTD, YIIOP HA
NPAKTUYECKYIO JIESITEIbHOCTh OOYyYaeMbIX, IIMPOKOE HCIIONIh30BaHUE IU(POBBIX
WHTEPAKTHUBHBIX YUYEOHBIX O0BEKTOB.

Hunaktudyeckue mpoekTsl STEM-ypokoB, OOBSBICHHBIMH JIYYIIUMUA B
HaIMoOHATbHOM KOHKypce «Profesorul — Ambasador Digitaly, mMoxHO HaiiTm 1O
ccpuike: https://www.clasaviitorului.md/ambasadori-digitali/

JlutepaTypa qjisl caMOCTOSITEJILHOTO U3y4YeHusl TaHHO| Tembl (2, 7, 12, 18, 20
u ap.) + AYP

Tema 5. IIpoekTHO-0OpuenTUpOBaHHOEe STEM-00yuenue.

Te3uc nekumnu

JlunakThuyeckoe MPOEKTUPOBAHHE MPOEKTHO-OpHEeHTUpoBaHHOTO STEM-
oOydeHHs] B 3HAYUTEIBHOW CTENEHU 3aBUCHUT OT THMA y4€OHOTO MPOEKTa, T.€. OT
MPOJOKUTEILHOCTU MPOEKTHOM AESATEIbHOCTH YYEHUKOB, MPOPUIS H3ydaeMBbIX
3HaHUM, JAOMHHUPYIOIIEMY BHUAY HPOCKTHOW JAESATEIbHOCTH YYEHUKOB, 4YHUCIA
YYaCTHUKOB, ClI0OCO0a MPEJCTABICHUSI PE3YJIbTATOB IPOCKTA U .



[Io uymcny y4acTHUKOB Yy4yeOHBbIE MPOEKTHI MAENATCS Ha: WHIUBHUAYAJbHBIC;
napuele; rpynmnoBbie. [Io MpogOKUTENBHOCTH MTPOCKTHON NIESITENIHLHOCTH YUEOHbBIC
MIPOEKTHI IENATCS Ha: KpaTKOCpOUHbIe (0 5 AHEl); cpenHecpouHbie (1m0 1 mecsia);
JOJITOCPOYHBIE (0T 2—3 MecsIleB 10 y4eOHOTo roja).

[lo mpodwito 3HaHUI TPOEKTHl MOJAPA3AEISAIOTCA HA: MOHOIPEIMETHBIE,
MEXKIIPEIMETHBIC,  TPAHCIPEIMETHbIC, HAANPEAMETHBIC (BBIXOASAIIUME 3a PaMKH
COJIEp>KaHMsI TIKOJBHBIX JuciMIUIMH). [lo gomMuHUpylolmieMy BUIY NPOEKTHOM
NESATeTbHOCTH  BBIJCISIIOT CIEAYIOIMIUE THUIIBI POEKTOB: uH(pOpMaIMOHHbIE;
UCCJIEIOBATEIBCKUE; TBOPUYECKHUE; MPAKTUKO-OPUEHTUPOBAHHBIC MPOECKTHI.

[To Tuny co3maBaeMpIX YUEHUKAMHU IKOJBbHBIX TPOIYKTOB BBIICIISIOT TPOCKTHI,
3aBepIIAONIMECS CO3JaHUEM: DBJIEKTPOHHBIX TEKCTOBBIX JOKYMEHTOB (3cce,
pedepaToB, OKIAN0B, OTYETOB); ANEKTPOHHBIX Mpe3eHTAui; HHUPPOBBIX
rpauueckux JTOKYMEHTOB (ueprexeil, cxeM, u3o0pakeHuil, (oroanrO0MOB,
MOCTEPOB U T.I1.); MYJbTUMEIUNHBIX MKOJIbHBIX MPOIYKTOB (ayIHO- ¥ BUJICOKIIUIIOB,
3ByKO3amuced U BUACOPUIBLMOB); HATYPHBIX MAKETOB W MOJEJCH; KOMIIBIOTEPHBIX
Mojenel, mporpamm, 0a3 JaHHbIX, caitoB u T. 1. [lo dopme mnpencraBieHus
PE3YJIbTATOB TMPOEKTHOM JAESITENIbHOCTH OOydaeMbIX pa3linyaroT: JOKJIaAbl Mepe
KJIacCOM; JOKJaabl Ha IIKOJBHBIX KOH(EPEHIUSAX; BBICTABKH; IIKOJIbHBIC,
peruoHabHbIC, HAITMOHAIBHBIC U MEXIYHAPOIHbIE KOHKYPCHI U OJIMMITHATBI.

TpeboBanuss k Temam STEM-mpoekToB: cHocoOCTBOBaTh JIOCTHXKCHHIO
MIOCTABIICHHBIX Y4YEOHBIX Ilesiei; OBbITh aKTyalIbHBIMU M 3HAUMMBIMH  JUIS
oOy4aromuxcs; ObITh MOCHIBHBIMU JIJIs1 00yJaronuxcsi (COOTBETCTBOBATh YPOBHIO UX
MOJICOTOBKM); OBITh OPHUEHTUPOBAHHBIMU Ha TNPAKTUYECKOE MPUMEHEHUE YXKe
UMEIOIIUXCS 3HAHUM U yMEHUM; ObITh 00€CIIeUeHHBIMU HEOOXOAMMBIMHU pecypcamu
(;ruTepaTypoit, U(PPOBBIMU peCypcaMu, MaTepHAIbLHBIMU PECYPCaMu ).

JluTepaTypa st CaMOCTOSAITEJILHOTO U3YYeHUA TaHHOH TeMbl (2, 3, 7 u ap.)

Tema 6. @opmat cocTaBjieHus 3aganuid STEM
Te3uc nekumnu
BreimenstoT nBe KiroueBble cocTaBisommue, 0e3 kotopbix STEM He Oyner
MOJIX0JIOM B 00pa30BaHMM, a OCTAHETCS MPOCTO OJIOKOM YUEOHBIX TUCIIUTLINH:
- HHTErpauus  NOpeIMETHOr0  COAep)KaHus  (€CTECTBEHHBbIE  HAyKH,
nH(OPMAITMOHHBIE TEXHOJIOTUH, MAaTEMATHKA, NWHKEHEPHBIC TEXHOJIOTHN);
- peanu3anus MPOSKTHOTO MOAX0/a (MTPOCKTHI W/WITN UCCIEAOBAHUS YUAIIUXCS
Kak ¢opMa opraHW3anuu y4yeOHOU AesTenbHOCTH). ECTh emie psa COmyTCTBYIOMUX
MPUHIIMIIOB M METOA0B, 3HauuMblXx [ STEM-moaxoja, KOTOpbleé 4YacTo
MCITIOJIB3YIOTCS TPH €T0 PeaTU3aIlii B IPAKTUKE PaboThI ¢ 0Oyuatorumucs. OHH B TOU
WM WHOW CTEICHW HAIPABJIEHBl HA Pa3BUTHE YHHUBEPCAIbHBIX HAaBBIKOB XXI Beka
(4K— kpuTHYecKOe MBIIUICHHE, KPEaTUBHOCTb, KOMMYHHKAIMs, KOOIEpalHu) B
MpoIlecCe PElICHUsI MPEAMETHBIX U MEXMIPEIMETHBIX 3a/1ad. To ecTh 3a/lauu Mpu UX
peanu3alm KenaTesibHO, YTOObI pelIalich B Mape WK rpynnax ¢ GyHKIHOHATbHBIM
pacrpeqieieHueM poJie, TO €eCTb pa3BUBaJM HaBBIK KOMAaHAHOW pabOThl H



KOMMYyHUKaluu. BaxxkHo, 4roObl mpennaraemas 3ajadya W MaTepuan MO3BOJSLIN
pa3BHBaTh HABBIKM pabOTHI ¢ MH(pOpManue, KpUTUYECKOe MbllUIeHHe. YToObl psij
3a/1a4y MO3BOJISLI NPOSBIATh MHUIMATUBY U HAJICUTYaTUBHYIO AKTUBHOCTH, BBIXOJIUTh
3a TpeJiesbl 33JaHHOTO U JIEHCTBUE 10 UHCTPYKIIUU — TO €CTh AaBajld BO3MOXKHOCTb
MPOSBIICHUS U PA3BUTHS KPEATUBHOCTH.

3HauuTeNbHAs YaCTh MPEAJIOKEHHBIX 3aIaHUI MPEII0IAraeT PEeIIEHUE B JIOTHKE
y4eOHOIro MpOEKTa: MOCTAaHOBKA MPAKTUYECKOM 3aJaud IpOOJEMHOro XapakTepa,
pelIeHre KOTOPOi Ipynna yJamuxcsl UIIET CaMOCTOSITENIbHO, ONUPASICh IPU 3TOM HE
Ha MOIIArOBYI0 MHCTPYKIMIO, @ HA BOMPOCH! OTKpBITOro Tumna. Ilpoekt npeamnonaraer
NPOBEACHUE HCCIENOBAaHUM, BKJIIOYAIOIMIMX IIOCTAHOBKY HCCIIE0BATEIBCKOTO
BOIpoca, (OPMYIMPOBAHUE TMIIOTE3bI, Pa3padOTKy METOJIMKH HCClIeAoBaHus, cOop,
IpeCTaBIeHNe W aHaiu3 JaHHbIX. OcHOBHasg Qopma pes3ynbrata — OTYET IIO
7a00paTOpHOM (WJIM MCCIIEOBATENbCKOM, WM IPOEKTHOH) paboTe, B KOTOPOM
3a(UKCUPOBAHBI: OTBETHI Ha BOIPOCHI, PE3YJIbTATHI BHIMOJIHEHUS 3aJJaHUH, ClIeJaHHbIe
JIETbMU OKCHEPUMEHTBI, YCTAaHOBKH, MpHOOpHL. OTHeT SBISETCA NPEIMETOM
KayeCTBEHHOMN OIIEHKU (0OpaTHOM CBS3M), MOCKOJBKY MO3BOJISIET OLIEHUTh 3HAHUE U
NOHMMAaHHE N3y4aeMOU TeMBbI, a TAK)Ke YPOBEHb POPMUPOBAHUS MPEIMETHBIX YMEHUH
U YHUBEpPCAJIbHBIX YyueOHBIX aAeiicTBui (kommneteHiuii). [IpeBamupyroT 3agaHus
JUBEPreHTHOTO THUNAa (MMEIOIIME BAapUATUBHOE pPEIIEHUWE WM pa3InYHbIE MyTH
pellieHus) U 3a7aHusl ¢ OTKPBITBIM (pUHAIOM (MCCIeA0BaTENbCKOTO THUIA), a TaK¥Ke
3aJa4M JJI1 IPOEKTHOro AeicTBUs. MHUHMMalIbHBI 3aJaHUsl KOHBEPI'€HTHOIO THIIA
(MMeroLUX OAVH MPaBUWIbHBIN OTBET U BAPUAHT PELICHUS).

JluTepaTypa i caMOCTOATENIBLHOI0 H3y4YeHHsl TaHHOM Tembl (8, 11, 20, 22
u 1p.)

Tema 7. biiokueiiH — MeTOAMKA IPUMEeHEeHHU s TEXHOJIO0r il
Te3uc Jekuun
CoBpemeHHoe OHJIaitH-00pa30BaHue TPeOYyeT TOUHOTO KOHTPOJIS U YIIPABICHUS
BBUJY CBOEHM MacCOBOCTH. MaccOBbI€ OTKPBITBIE OHJIAMH-KYPCHI MPEATOJIATAXOT
OOJBIIIOE YUCIIO YYAIIUXCs, U YIeOHBIN MPOIIecC JOHKEH aHAIM3UPOBATHCS C YUETOM
MHOXeCTBa MapameTpoB. Jljis 3Toro B 000N cUCTeME YIpaBJieHHUS O0ydeHHEeM
MPEAYyCMOTPEHBl MHCTPYMEHTBI OTYETHOCTH M aHalIN3a ¢ BO3MOKHOM MOCIEayIOEeH
KOPPEKTHUPOBKON KypcoB. OpHAKO NOMYJISAPHOCTh OHJIAH-00pa30BaHUs pACTET.
YBenu4yuBaeTcs U KoJImuecTBO ydarmuxcs [ 1, 3]. B HEKOTOpBIX cllydasX MPOX0KICHUE
OHJIAMH-Kypca SIBISETCS albTEPHATUBON ayJJUTOPHOMY U3YUEHHUIO TUCIUIUINHEL [4]. B
CBSI3U C 3TUM TpeOyeTcst 00Jbllie METOJOB J1JIsi COOpa M aHAJIN3a Pa3HOPOAHBIX JaHHBIX
00 oOyueHun u mis ympaBieHus o0pa3oBaTelbHBIM TIpolieccoM. Paccmorpum
OCHOBHBIE METOAbI (OPMHPOBAHUS OTUYETHOCTH B Tpex IwiatGopMax OHIANH-
obOpazoBanusa. B Moodle mpenycMOTpeHbI CTAaTUCTUYECKUN OTYET 1O KYpCy, OTYET 00
OIICHKaX W OTYET O JEeATEeNbHOCTH Yydyamierocs. Takum o0pa3oM, € MOMOIIbIO
CTaHJapTHBIX 0T4eTOB Moodle MOXHO MONMYy4YuTHh CBeAEHUSI 00 OIEHKaX, JaTe U
BPEMEHM BBITIOJTHEHUS 3aJlaHHi, a TaKkXke MO MpOorpeccy B OOyYEHUU KOHKPETHBIX



ydamuxcs. OTU JAaHHBIE MO3BOJISIOT COCTABIATH PEUTHUHIH YYalllUXCs, BBIYUCIATH
CpelHUW Oajl, aHAJIU3UPOBATh PA3HbIE 3aJaHMSI C TOYKM 3PEHMS YCHEIIHOCTH HX
MIPOXOKJEHUSI U BPEMEHH, 3aTPAYE€HHOT0 HAa HUX pasHbIMHU ydamumucs [5]. B edX
TaK’Ke €CTh BO3MOXHOCTh cOOpa U aHallM3a TaKUX JAHHBIX, KaK MPOrpecc OTAEIbHOTO
y4allerocsi, CTaTUCTUKA IPOXOXKACHUS 3JIEMEHTOB Kypca, a TaKKe BO3MOYKHOCTH
HAacTpOMKH cucteMbl oueHuBanusil. B Stepik, kpome BbllIenepeynciIeHHOro, ecTb
BO3MOXHOCTh OINpEJENCeHHs Ilaruara B y4yeOHbIX paborax [6]. B To ke Bpems
HaOupaeT NOMyJSIPHOCTb TEXHOJIOTHS 0J0K4eiH. biokyeiH npencrasiser co0oil uenb
0JIOKOB, cojepkamux HWHPOPMAIMIO O B3aUMOJEHCTBUM YYaCTHUKOB HEKOH
OJIHOPAHIOBOM ceTu. M3HayanbHO CO3MaHHBINA UL OINEpaLMid C KPHUIITOBAIIOTOM,
OJIOKYEHH CTaJl CaMOCTOSTENbHOW TMIAaTGOPMOiA, TO3BOJSIOMIEH peannu30BaTh
PO3payHbIi U HAJIEKHBIM 00MeH HH(pOopMaLuel BHYTpU HEKOTOPOI ceTu O6e3 ydacTus
TpeTbuX cTOpoH. M ecnu OnokueitH buTkomHa mpenHa3HaueH s onepauuid ¢
KpUNTOBAIIOTOM, TO Onokveitn Ethereum mnpenocraBisier MexaHuW3M cMapT-
KOHTPAKTOB — 3apaHee 3alpOorpaMMHUPOBAHHBIX U aBTOMAaTHYECKHU BBIMOJHSIIOUIUXCS
oreparii Mo B3aUMOJEHCTBUIO y370B ceTH [7, 8]. TexHomnorus OJOKYEHH HMeeT
NOTEHLIUAN ISl UCTIOJB30BaHUS B MEIUIIMHE, OAHKOBCKOM Jiejie U o0pa3oBaHuu [9—
11]. B uwactHoct, Ha ocHOoBe Ethereum ObuT co3maH 00pa3oBaTENIBHBIM MPOECKT
EduCTX [12]. CsoiicTBa Oi0K4YeiiHa TO3BOJSIOT Pa3BEPHYTh €r0 Ha CHUCTEME C
OOJBIIMM KOJUYECTBOM IOJIb30BaTENE, B KOTOpOM HeoOXoAauma TOYHOCTb U
HAJEXKHOCTh B Iepeaade U MOATBEPHKICHUM TaHHBIX. TaKoW CHUCTEMON MOXXET OBbITh
oOpa3oBareipHasi cpena ydeOHOro 3aBeneHus. B oOpa3oBaTenbHON cuCTEME,
MOCTPOCHHOW HAa OCHOBE CeTH OJIOKUeHHa, ONMMCAaHHBIE BBIIIE 3a/1a4yu OepeT Ha cels
cam Osok4eitH. JJokyMeHTHPOBaHME MMPOUCXOASAIINX B CUCTEME COOBITUI MPOUCXOTUT
aBTOMATHYECKH, a 3HAYUT, HET HEOOXOJUMOCTH BBICTPAUBATh JIOTUKY (POPMUPOBAHUS
oT4yeTOB 00 yuyeOHOM Tpoiecce. MexaHu3M CMapT-KOHTPAKTOB TO3BOJISIET
3aIpOrpaMMHUPOBATh, KAKUE UMEHHO TAHHBIE MOXKHO COXPAHATh, KaK UX TPAKTOBAaTh U
oToOpakaTh B YAOOHOM JIJIsl TTOJIB30BATEIIS BUIE

Jluteparypa ajis caMOCTOATEIBbHOI0 U3Y4YCHUSA JAHHOMH TeMbI:

1 Len-Urritia M., Cobos R., Dickens K. MOOCs and their influence on higher
education institutions: Perspectives from the insiders // Journal of New Approaches in
Educational Research. 2018. V. 7. N 1. P. 40-45. doi: 10.7821/naer.2018.1.252

2. State of MOOC 2017: A year of privatized and open education growth. Online
course report [DJIeKTPOHHBIIA pecypc]. URL:
https://www.onlinecoursereport.com/state-of-the-mooc-report/, cBo601HBIN. S3. aHTI.
(mara oopamenus: 25.05.2019).

3.JiaM., Gong D., Luo J., Zhao J., Zheng J., Li K. Who can benefit more from
massive open online courses? A prospective cohort study // Nurse Education Today.
2019. V. 76. P. 96-102. doi: 10.1016/j.nedt.2019.02.004 4. OtkpsiTOC 0Opa3oBaHHUE —
Metoast u anroput™bl Teopuu rpadoB [Dnexktponnbii  pecypc]. URL:
https://openedu.ru/course/ ITMOUniversity/ AGRAPH/, ceoGonusrit. f3. pyc. (marta
obpamenus: 25.05.2019). 5. Nagi K. Using learning analytic tools to enhance quality



of hands-on-activities in online technology courses // Universal Journal of Educational
Research. 2019. V. 7. N 4. P. 1084-1089. doi: 10.13189/ujer.2019.070420 6.
Craructuka u ot4eT 1o Kypcy — CrpaBouHslil ieHTp Stepik [DaekTpoHHBIN pecypc].
URL.: https://support.stepik.org/hc/ru/ articles/360000159913-Cratuctuka-n-oT4e ThI-
o-Kypcy, cBoOoAHbIN. f3. pyc. (nata oOpamenus: 25.05.2019).

7. Tlpactu H. bnoxkueitn. Paspaborka npunoxkenunii: Ilep. ¢ anrn. CII6.: BXB-
[leTepOypr, 2018. 256 c.

Tema 8. ®opmat onucanus 3aganusa STEM

Te3uc Jexkuuu

Bropanas yacte Ha3zpanue 3aganus — JnaHHbIe Ha3BaHUS HE (OPMaTM30BaHbI U
HOCSIT, MOPOM, 00pa3HOe coJepKaHUe, XOTS Mbl CTapaluCh J1aBaTh HAa3BaHUS Tak,
yTOOBI ObLJIa MOHSATHA CYTh 3a7adyu. ABTOpP 3ajaHus — pa3pabOTUUK 3a7aHUs WU
nejaror, KOTOpbie 3ajaHue ajJanTHpoBal U omucal B 3aJaHHOM ¢gopmate. Ha kakoii
KJIACC PacCYMTAaHO — YacTO 0003HAYAETCS HE OJWH Kjacca, a HECKOJbKO, TaK Kak
3a/ITaHUE MOKET OBITh PEATM30BaHO B PA3IMYHBIX KJIaCCax, B 3aBUCUMOCTU OT OOIIIEH
JIOTUKHU paboThl ¢ yyammmucs. Kakue npeamerHbie 00J1acTi 0XBaThIBaeT — OOJIbIIas
4acTh 3aJIaHUI OXBATHIBAET HECKOJIBKO MPEJAMETHBIX 00JIacTei. DTO MoApa3yMeBaeT,
YTO JJaHHOE 3aJlaHue TPeOyeT MPUMEHEHUS 3HAHUN U METOJIOB M3 Pa3HBIX YUCOHBIX
IUCUUIUIMH W HayK M[pH pELIEHHWH KOHKPETHOM IpakTudeckod 3anaun. Kakwue
METaIrpeIMETHbIE YMEHUS PA3BUBAET — HA KaKHUE€ aCIEKThl pa3BUTHS YHHUBEPCAIbHBIX
y4eOHBIX ICUCTBUI, METAIPEIMETHBIX PE3yJIbTaTOB 00pa30oBaHus, HaBEIKOB X XI Beka
MOXKET TpaKTHKa pealu3aliyl MPEeACTaBICHHOro 3agaHus padotarb. Yacte 1 —
NOSICHUTENIbHAST ~ 3alUCKa Ui [eJaroroB  (METOJAMYECKHE  PEKOMEHJIAIWH)
HeoOxonumple Matepuanbl: MEpeYeHb MaTEPHAIOB, KOTOpPbIE HEOOXOIUMBI IS
peanu3anuu KOHKPETHOM 3aJayd, 4YTO OCOOCHHO 3HAYUMO WpPH MPAKTHYECKHUX,
nabopaTopHbIX 3aaHusAX. ONTUMATBLHOE BpEMs I peau3alii: TPUMEPHOE BpeMs,
TpeOyrolee s peaju3aluy npeajgaraeMon 3aaaun. Pa3opoc BpeMeHu OT 3aaHus K
3aJlaHUI0 MOKET OBITh 3HAYMTENbHBIM. HekoTopble 3amaHus TpeOYIOT KPaTKOTO
pEelIeHHs] 3a HECKOJIbKO MHHYT, HEKOTOpBhIE TPEOYIOT peamu3aiuy I[EeTOYKH
MIOCJICIOBATENBHBIX JIEMCTBUM C BPEMEHHBIMH IPOMEXKYTKAMU MEKIY ITallaMHu.
dopma MpoBeIeHHsI: Ha BBIOOP YUHTENS UM PEKOMEHIYEeTCsl KaKo-TO OJMH opMat
(MHAMBUYaIbHO, B Mape, B TPyNIe). 3HAUUTEIbHYIO YacTh 3aJaHui JJIsl pPa3BUTHUS
METANpPEAMETHBIX YMEHHUN NPOJYKTMBHEE pPEaIu30BaTh B Iapax WIM B TCpymIIax.
JlocT>KeHUue KakuxX TMPEeIMETHBIX O0O0pa30BaTENbHBIX PE3YIbTATOB OXKUIACTCA:
KOHKpETH3aIs TPEIMETHBIX PE3yIbTaTOB OOYYEHUS TIPH BBINOJIHEHUH JTAHHOTO
3aJaHUS.

Yactp 2 — cOOCTBEHHO 3aJjaHuUE TSl ydanuxcs TeKCT 3a1anus, MpeaiaracMblii
yuamumcs. WmmroctpaTuBHbIE MaTepualibl, eciu HeoOxoaumbl. Dopmbl, OnaHKH,
(dbopMaThl perucTpanuu JaHHBIX U Jp., IPeIIaracMble YIaIIiuMCs.

Yacte 3 — Jioruka BBINOJHEHUS 3anaHus KpaTkoe omnucaHue OKHIAEMBIX
JNEUCTBUM, XOAa PEIIEHNs, BADUAHTOB OTBETOB. 3HAYUTENbHAS YACTh 3aIaHUN UMEET
MMEHHO aJITOPUTM PEUICHUS, TAK KaK OHU MMEIOT «OTKPBITBI» XapakTep, a TAKKE



BapuaTuBHbIe NyTU pemieHus. 3ananud STEM B nienom B Oosblied CTENEHU UMEIOT
JIUBEPIreHTHBIN, a HE KOHBEPreHTHBIN Xapakrep. ([JuBeprenTHas 3ajaya uMeeT MHOTO
IIPaBWIBHBIX OTBETOB W BAapUAHTOB pelIeHUMH. TakoM THUN 3axad HalpaBlIeH Ha
pa3BUTHE TBOPYECKOrO MbIILIEHNA. KOHBEpreHTHBIE 3aaud MMEIOT E€IUHCTBEHHO
IIPaBUJIBHOE PEUIEHHE W OJUH CIOCOO pEIlIeHus, HAlpaBJIeHbl HA OCBOCHHUE OOILEro
YMEHHUS pelaTh 3a/1a4un).

JlutepaTypa AJ1s1 caMOCTOSITeJILHOIO M3y4eHusi JaHHoi Tembl (6, 7, 8, 12, 20,
21, 22 n np.), UnTepHET-pecypcehl

7.2. IllpakTH4YecKHe 3aHATHUS

Tema 1. CepBuchl ans coznanusi uHdorpaduxku

Canva — »53T0 rpaduyeckuil penakTop, B KOTOPOM IOJb30BAaTE€Id MOTYT
pEeAaKTUPOBATh N300paXKEHUs1, CO3/1aBaTh O0JI0KKH, BUICO U Mpe3eHTanuu. Pegakrop
M0JIE3€H MOJIh30BATENSM, KOTOPHIM HY>KEH MPHUBJIEKATEIbHBIN BU3yalbHbIA KOHTEHT.

Crello — mnporpammuoe obecrieueHue uis co3faHus rpaduKd, UIAKATOB |
pEKJIaMHBIX OaHHEPOB, a TakKe 0POPMIICHUS aKKaYHTOB B COLIMATIBHBIX CETSX.
ktochart — »sT0 KOHCTpyKTOp HH(pOrpaduKu, KOTOPHIA IMO3BOJIET JIETKO

co3aaBaTh UH(OrpapuKy U BU3yalbHbIe 3(PPEKTHI ¢ UCTIOIB30BAHINEM TEMATUYECKUX
mabmoHoB 0e3 oOjagaHusi HaBbIKAMHM  JU3aiiHa, TOATOMY MOAOWIET IS
UCIIOJIb30BaHUS 1aKe HEMPOPECCUOHAIBHBIM JAU3aliHEepaMm.

Infogram — mnardpopma IS co3maHuWs auMarpamm, KapT, rpaduku  u
MH(GOPMAIIMOHHBIX MaHenel. JlocTymHbI O COBMECTHON PabOThl ¢ OrpaHUYCHUEM
npaB JOCTyNa M HacTpohkamu KoHuaeHImadpbHocTH. Cuctema paboTtaeT B obOnake,
no3ToMy noctymHa kak ¢ I1K, Tak u co cMapThoHOB.

Easelly — o510 ommaiiH-cepBuc st ObICTpOro cosgaHus HHPOrpaguku ¢
UCIIOJIb30BAaHUEM TOTOBOTO IabiioHa win ¢ Hyls. CepBUC aHTIIOSN3BIYHBIA, HO C
NOHATHBIM ~ uHTepdericoM. IlpemoctaBnser OecruiaTHbIe IIA0JIOHBI, HMKOHKH,
pa3zHooOpasHbie (HOPMBI, THHHH.

Freepik — mmardopma, comepxkamias B cebe moaMuuinona GoTorpaduid,
M300paKEHUN, UKOHOK, BEKTOPHBIX (aiioB U PSD-1mabi0HOB, KOTOPHIMH MOKHO
BOCIIOJIB30BaThCS OECIIATHO

Tema 2. CepBuchl 1 IPOBEACHUS BUICOKOH(PEPECHITHIA

Skype — meccenmkep oT kKommaHuu «MarkpocodT», KOTOPBIH TO3BOJISET
o0IIaThCSl C TOJIB30BATENIIMU C TIOMOIIBIO TEKCTOBBIX COOOIICHHWH, MO ayauo- H
BUJICOCBSI3H.

Z00M — OIWH U3 CaMbIX TMOMYJSAPHBIX CEPBUCOB JUIS POBEIACHUS
BUJICOKOH(EPEHITNH U OHJIAWH-BCTPEY.
Proficonf — mnpodeccuonanpHas tuiarhopma i BHICOKOH(EPEHIUH B

pEealbHOM BPEMEHU
Google hangouts — cepBuc TpyMIOBEIX YaTOB I OOIICHHS ¢ KOJUIETaMH I10
paboTe, KIMEHTAaMU U JIPY3bSIMHU.



Join.me — WHTepaKTHBHBIH WHCTPYMEHT JUII OPTaHU3alUy OHJIAWH-BCTPEY U
KOH(epeH .

Discord — 310 VoIP-mecceHmKep Ml ToJI0COBOTO, BHIEO U TEKCTOBOTO
oO1eHus 1uist JII0ObIX COOOIECTB

Tema 3. CepBuchI AJig CO3/1aHUS JUATPaMM, OJIOK-CXEM.

Gliffy — onnaiiH-nmporpamMma Jjisi CO31aHUS BCEBO3MOXHBIX CXEM, JAHarpamMmm
(manp. BPMN, UML, UI Design, Venn diagrams, SWOT), rpadukos, miaHoB
nmoMeneHnid u T.a. [IpunokeHue mMo3BOJSET HCIIOJIB30BaTh TOTOBBIC IIAOJOHBI U
cobctBenHbIe nzoopaxkenus PNG unu JPG.

Visio Online — onnaiin-Bepcus penakropa Juis HOCTPOCHUs cxeM oT Microsoft.
[TpwioxkeHue TMO3BOJIAET CO37aBaTh HECKOIBKO JICCATKOB BHJIOB IPOCTBHIX H
npodecCHOHATBHBIX TPA(PUKOB C TTOMOIILIO TOTOBBIX MA0JIOHOB

Draw.io — GecmiiaTHoe MPUIIOKECHHE, TPEAHAZHAYCHHOE IS MOJICITUPOBAHUS
JaUarpaMM U 0JI0K-cxeM Omu3Hec-TporieccoB. [IpucyTcTByeT BO3MOKHOCTh HHTETPAIlUN
¢ Google Jloxymentamu, Dropbox, OneDrive.

Grapholite — BekTOpHBIA peaakToOp AeI0BOW TIpadUKH, B KOTOPOM MOYKHO
co3faBaTh OJOK-CXeMbl, IulaHbl nomemieHuit, UML-guarpamMmbl, KpyroBbie
JTUarpaMMBbl, THarpaMMbl CBsI3eH

Tema 4. CepBHCHI U CO3JIaHUS TECTOB, BUKTOPHH

Quizlet — cepBuc A U3yYEHUS CIIOB IO KapToukaMm. Bo3MOKHOCTH: co3aHme
HAaOOPOB KapTOUeK

Google Forms — ontaiiH-cepBuC 15 co31anus GopM 00paTHOM CBS3H, OHJIAIH-
TECTUPOBAHUI U OTIPOCOB.

Macrep-TecT — KOHCTPYKTOpP OHJIaiiH-TecTOB. [IpenmyiectBa: 6ecriiaTHOCTb,
WHTYUTUBHO MOHATHBIA HHTEpPEric

Tema 5. CepBuCHI 1)1 CO31aHUS UHTEPAKTUBHOTO BUJICO

Learnis — pycckosi3pIuHasi OHJIaWH-TUIATGOopMa I CO3/IaHUs KBECT-KOMHAT U
UHTEpakTUBHOTO BuAco. CepBUC mpeiaraeT 4YeThipe BHAA HMHTEPAKTUBHBIX
UHCTPYMEHTOB JJI Y4eOBbI.

Vizia — OHJIAaHH-KOHCTPYKTOP HHTEPAKTHBHOTO BHICO, KOTOPBIH MOKHO
MCITIOJIB30BaTh IIPU MPOCcMOTpe oOy4aromiero Buaeo ¢ YouTube

H5P — GecruiaTHbIN aHTTIOSI3BIYHBIA KOHCTPYKTOP JIJIsl CO3aHUs TPe3eHTAIHH,
BUJICO, JICHT BPEMEHH, MHTEPAKTUBHBIX IUIAKATOB, YIPAKHEHU, OMPOCOB M WIp, a
TaK)Ke€ WHTEPAKTUBHBIX BUJICO.

Tema 6. CepBuCHI 1711 MOHTaXa BUICO U CO3J]aHUSI MHTEPAKTUBHOTO KOHTEHTA.

Thinglink — cepBuc, mo3BossIONMI CO3AaBaTh MYJIbTUMEIUNHBIC IJIAKATHI, HA
KOTOPBIE HAHOCATCSI MapKEPHI.

Genially — wHCTpYMEHT 111 CO37aHMsI BCEX BHJIOB JIUJAKTUYCCKHX PECYPCOB,
MpEe3eHTAllui, Wrp, WHTEPAKTUBHBIX W300paKEHUH, KapT, WILIIOCTPUPOBAHHBIX
MPOLIECCOB, PE3IOME

Wizer.me — cepBuc, MO3BOJIAIOIINUKA CcOOpaTh Ha OJUH KPACHUBBIH JIUCT
pa3TUYHbIC MHTEPAKTUBHBIC 3a]JaHMUs, TEKCTHI, BUJICO,



Animoto — cepBUC IS CO3MaHUSA BHUACO, KOTOPBIA MpeiaraecT (QyHKIIHH
peXUCCYpPhl U PEAAKTUPOBAHMS, a TaKKE YyMEET aHaJIu3UupoOBaTh MY3bIKYy U
dotorpaduu 17 aBTOMaTHUECKOTO CO3AaHUS POJTHKA.

Online Video Cutter — BeG-cepBHC Uil peAaKTUPOBAHUS POJIUKOB C PYHKITUSIMH
KOHBEpTAIUH, pa3apX1BaIllK, 3alI1CH 3BYKa U BUJICO

Movavi — BuIEOpEIaKTOp C ONUIUAMU YJIYYIICHUS KadyecTBa KapTHUHKH,
MO3BOJIAIONIUNA MOHTHPOBATh POJIMKU B TOJIHOLEHHBbIE (uibMbl. [lonnepxuBaet
OOJBIIMHCTBO NOMYJSPHBIX (HOPMATOB U MPEAOCTABISIET OMOIMOTEKY crieddPEeKToB
U TUTPOB

Tema 7. CepBucsl 1151 00pabOTKH U300paKEHUI

Photoshop Express — orpanuuennas Bepcusi Photoshop, mocrynuas mist i0S,
Android u 8 Windows Microsoft Store.

Google Plus ®otopenaktop — BCTpoeHHbIN doTopenakTop B akkayHte Google.
Ha 3arpyxennyio Qororpaduo MOXHO HJIOKUTh (DWIBTPHI, CKOPPEKTUPOBATH
SIPKOCTh, KOHTPACTHOCTD, I[BETOBOM TOH, HACHIIIIEHHOCTh, OCBETJINTh WJIM 3aTEMHHUTD,
U3MEHUTh COOTHOIIICHHE CTOPOH MJIM MTOBEPHYTH MOJI ONPE/IEICHHBIM yTIIOM.

Penaktop OunaiiH py — OecriaTHbIF MHOTO(YHKIIMOHAILHBIA PEIAKTOP, TJIC
st 06padoTku otorpaduit MOKHO BHIOpAaTh pa3HOOOpA3HbIE HAKIIEUKHU; TEKCTYPY;
TEKCTBI;, PETYIIh

Tema 8. CepBucsl 17151 CO3/1aHMs TPE3CHTALINIM

PowToon — cepBuc, mpeacTaBisiomui coO0H MHCTPYMEHT CO3/IaHus OM3Hec-
MIPE3CHTALHM.

Prezi — OecruiatHas anpTepHaThBa PowerPoint misi co3maHus mpe3eHTaIuid,
o0JaYHbI CEepBUC, MO3BOJSIONINNA CO3/1aBaTh, PEIAKTHUPOBATH U JEIUTHCA CBOMMU
PE3CHTALUSIMU

Mentimeter —  oOHIAHH-MHCTPYMEHT I  CO3JaHUSA  TNPE3CHTAlUi ¢
MHTEPAaKTUBHBIMU dJIEMEHTaMu 00y4deHusi. Bo BpeMs mokasza mpe3eHTanuii y4yacTHUKU
MOTYT TIPOXOJWThH TMOJATOTOBICHHBIE OIPOCHl, a TMOCIE 3aBEpIICHHUs IO0Ka3a
OpraHU3aTOpP MOXKET BBHITPY3UTh aHAIUTUYECKUE TAHHBIE.

Tema 9. CepBuCHI 1711 COBMECTHOM paOOTHI MMOJIH30BATENICH

Padlet — uHCTpyMEHT COBMECTHOM paOOTHI, CO3JAaHHBIN JIJI OOCYKACHUS UICH,
MIPOEKTOB U KOHUEIIIUH.

Kami —mnpunoxenane st o0pa3oBaTeNbHBIX  TEXHOJOTHUH,  KOTOPOE
MPEOCTABISAET MPENOAaBaTeNIsIM U CTYJEHTaM HWHCTPYMEHTHI I IPOCMOTpa H
penaKTUpoOBaHus TOKYMEHTOB U (aiinoB PDF.

Miro — maTdopma 111 COBMECTHOHN yIaJIEHHON paOOThI IIPY MTOMOIIIY OHJIAHH-
nocku. llogxoauT WISt  COCTaBJIE€HHST  NPOEKTOB, JWU3AWH-KOHUECNIUA U
00pa3oBaTeIbHBIX IEIeH

Tema 10. Onnaiin cepBUCHI ISl U3yYeHUs1 pOOOTEXHUKHU

Arduino - Dto oTkpbiTas TuIaTGopma JUIS  CO3JMAaHUS HHTEPAKTHBHBIX
AJIEKTPOHHBIX YCTPOUCTB. Ha caitte Arduino BbI MOXeTe HAWTH MHOXKECTBO YUEOHBIX
MaTepuangoB, BHACOYPOKOB U TMPOEKTOB JJIsi HM3YyYECHHUS DJIEKTPOHUKU U
MPOrpaMMHUPOBAHUS.



Codeacademy - 3To oHnaiH-TUIATGOPMA ISl H3YUYCHUS MTPOTPAMMHUPOBAHUS HA
pasnuuHbIX sA3bIKax, BkiIodas Python wu JavaScript. Codeacademy Takke
MIPEIOCTABIISAET yueOHbIC MaTepHANIBI IO POOOTOTEXHUKE.

RoboMind u RoboCode - RoboMind — sto mnardpopma s oOydeHus
MporpaMMHUPOBAHUIO0 POOOTOB Ha s3bike Java. RoboCode — 310 urpa, B KOTOpOil BbI
MOKETE CO3/1aBaTh CBOUX COOCTBEHHBIX POOOTOB U CPAKATHCS C IPYTUMHU UTPOKAMH.

Tinkercad. DTo onnaitH-tiaTdopma s co3aanus 3D-monenei U SIEKTPOHHBIX
yctporictB. Ha Tinkercad BBl MoOXxeTe co3iaBaTh CBOM COOCTBEHHBIE MPOEKTHI U
JICIIATHCS UMM C JIPYTUMU TI0JIb30BATCIISIMH.

Tema 11. IIpumepsl UCNOJIb30BaHMS 0JIOKYEHH B 00pa30BaAHUN

briok4eiiH TeXHOIOTU MOXET OBITh HCIOJIB30BaHA JUIsl 3allMCH W XpaHEHUS
uHpopMaMK 00 aKaJeMHUYECKUX IOCTHIKCHHUSX CTYJICHTOB, YYEOHBIX IUIaHAX W
JAPYTHX BaXHBIX JaHHBIX B 00pa30BaHWM C IIEJIBIO OOCCIEYCHHS TMPO3PAYHOCTH,
HAJIeKHOCTH M 0E30MacHOCTH IMpoliecca.

B pa3zpaborannoii oOpazoBaTebHOM 0JIOKUCHH 1aThOPMBI
«Blockchainstudy.kz » HamMu HCHONB3YIOTCS pEIICHUS HA OCHOBE OJIOKUEWHA IS
clenyronux HanpaicHui: [luppoBele IUIIIOMBI W CepTUGUKATHI: YUPEKIACHUSI
oOpa30BaHHWs, WCIOJB3YIOIIME OJOKYCHH IIaTdhopMy MOTYT CO37aTh ITU(PPOBBIC
BEPCHUH JUIUIOMOB U CEPTH(PHUKATOB, 3alUChIBas WX B OJOKYCHH. DTO 00ECIeunT
NO/UTHHHOCTH JIOKYMEHTOB M MPEAOTBPATUT UX MOIAENKY. CTyIeHTBl CMOTYT JIETKO
IPOBEPATH CBOW JIOCTIDKEHUS UYepe3 CICIUATM3UPOBAHHBIC TPUIIOKEHHS UITH BeO-
CEPBHCHI.

PaccmoTpuMm mpakTHUECKHH MPUMEpP HCIOJIb30BaHUs OJOKUYeiiHA B OJIOKYCHTH
iatopMe Mpu CO3JaHUM U(POBBIX JUITIOMOB M CEPTU(HUKATOB ISl YUPEKICHUS
o0Opa3zoBaHUsI.

[ar 1 Co3manue 1udpoBoro IUIIioMa.

[Tocne TpoXoXkIeHUsT Kypca B YUPEKIACHHH OOPAa30BAHUS BBITYyCKACTCS
mUppoBoi  TUIUIOM (cepTU(dHKAT) IS CTYACHTa, KOTOPHIA YCHENIHO 3aKOHYHII
nporpaMMmy oOydeHus. [[urmom BKJodaeT B ceOs MHPOpMAIUIO O CTYyICHTE, 00
YUpEeXKIACHUH, 1aTe BBITYCKa U CIUCKE 3aBEPIICHHBIX KYPCOB U JOCTHKEHUH.

Crnenyoomuii puMep WIUTIOCTPUPYET CTPYKTYPY CO3[aHUS CMapT — KOHTPAKT,
a JuIs 3anmucu nHGOpMaIuK o TU(PPOBOM JTUTIIIOM

// ManmuHr A XpaHeHUs TATITIOMOB T10 aJpecaM CTYICHTOB

mapping(address => Diploma) public diplomas;

[/DyuKkIMs 171 BBITyCKA HOBOTO JTHUILJIOMA

Function  issueDiploma  (address studentAddress, string memory
institutionName,

uint256 graduationDate, string[] memory completedCourses,

string memory achievements

) public {

/I Co3nanue HOBOTO JMITIOMA

Diploma memory newDiploma = Diploma({

studentAddress: studentAddress,



institutionName: institutionName,

graduationDate: graduationDate,

completedCourses: completedCourses,

achievements: achievements,

IsVerified: false

b

/I 3ammcey nUIUIOMa B MaIImMHT
diplomas[studentAddress] = newDiploma;

}

Il OyHKIMSA U TTOATBEPKIACHUSA JUILIOMA

function verifyDiploma(address studentAddress) public {
// TlogTBEpk1aeM quIuioM, ycranaBnuBas ¢aar isVerified B true
diplomas[studentAddress].isVerified = true;

}
}

DTOT CMapT-KOHTPAKT TO3BOJIACT YYPEKIACHUIO 00pa3oBaHUs CO3/1aBaTh U
3aMMChIBaTh MH(OpPMAIUIO O MU(PPOBBIX IUIIIOMAX IS CTYJICHTOB. DYHKITUSA
issueDiploma ucnonb3yeTcs JJs CO3JaHUsl HOBOTO AUIUIOMA, a (DyHKIUA
verifyDiploma mo3BosisieT moATBEpK1aTh TUTLIOMBI.

[Iar 2: 3anuce B 0J0KYEHH

2.1. Vupexnenue o0pa3oBaHMs, UCTIOIB3YET CYIIECTBYIOUIYIO OJIOKYEHH

[Tnardpopmy blockchainstudy.kz , nmpenHasHaueHHyO 11 3amUCH
o0pa3oBaTeIbHBIX

JTAHHBIX.

2.2. JIns KaKJI0TO BBIMYIIEHHOTO IU(POBOTO TUIIJIOMA CO3JAETCSl YHUKAIbHAS
TpaH3aKIMg Ha OyokdeitHe. B 3ToM TpaH3akumu COACPKUTCS X3 (KOHTPOJIbHAS
CyMMa) camMoro AuIuioMa W IudpoBas MOANUCH yupexaeHus. g  co3maHus
YHUKAQJIPHOW TpaH3aKIMU Ha OJOKYelHe, cojaepkalieil X nudpoBoro aurioMa
U 1U@POBYIO TOANUCH YUPEKACHUS, MOTpPeOyeTcs

UCIIONIb30BaTh (DYHKIIMHM XAIIMPOBAHUSA U MOANMUCU cooOmenuii. Cremyromnmii
MpUMeEp WUIIOCTPUPYET NPUMEDP MOJKIIOUEHUsT OUOIMOTEK isi pabOThI C XEIIaMu U
MOAMHUCSIMU:

// bubnroTteka Juis paboThI C X3IIaMH M TIOITUCIMU

import "@openzeppelin/contracts/utils/cryptography/ECDSA.sol";

contract DigitalDiploma {

using ECDSA for bytes32; //

Ucnonp3yem 6ubnmnoreky ECDSA. IIpu sToM (yHKIMS 1715 BBITyCKa
CO37aHMs 3allMCA O HOBOM JHIUIOME B OJIOKYEiHE OYIET BBITJISACTD CISAYIOIINM
obpazom:

1.®yHKIUS TSI BBITYCKAa HOBOTO JUTIIIOMA:

Function issueDiploma

(

address studentAddress,



string memory

institutionName,

uint256 graduationDate,

string[] memory completedCourses,
string memory achievements,

bytes

memory

signature

/I UudpoBas noAnuCh yupexaeHus

) public {

2. IlpoBepsieM MOIMHHOCTD MOAMKUCH YUPEKICHUS:

Bytes messageHash = keccak 256(abi.encodePacked(studentAddress,
institutionName, graduationDate, completedCourses, achievements));

require(messageHash.recover(signature) == studentAddress, " Invalid
signature™);

3. Co3manue HOBOIr'O JUILIOMA:

Diploma memory newDiploma = Diploma({

studentAddress:

studentAddress,

institutionName: institutionName,

graduationDate: graduationDate,

completedCourses: completedCourses,

achievements: achievements,

isVerified: false

};

4, 3anuch IUIJIOMa B MAIIIIUHT .

diplomas[studentAddress] = newDiploma;

Il T'eneparust coobiTHs 11t yBemomitenus emit Diplomalssued(studentAddress);
¥

// OYHKIMS U1 TTOATBEPIKICHUS JUILIIOMA

function verifyDiploma(address

studentAddress) public {

// TlonTBepkaaem AuIuioM, yctanasiuBas ¢iar isVerified B true
diplomas[studentAddress].isVerified = true;

¥
¥

2.3. TpaHzakuusi 3amuchiBaeTcsi B OJIOKYEHH, U €€ COJECPKUMOE CTaHOBUTCS
HEJIOCTYITHBIM JJIsl I3MEHEHHUSA. JTO 00ECIeunBaeT HAJCKHOCTh U HETOICITHHOCTD
uHbOpMAaITIH.

[ITar 3: ITonTBepkaeHUE U MPOBEPKA

3.1. Tlocne 3aBepiieHHs] 3anmucyd B OJIOKYEHH YUPEKICHHUE MPEIOCTABISAET
CTYIEHTY JOCTynl K UU(PPOBOMY JUILIOMY W HUHGOpMALUU O TpaH3aKUUU B



OsokueiiHe. B Hamem ciydae nuppoBOl TOKYMEHT XPaHUThCS B JIMYHOM KaOWHETe
CTYJI€HTa, U MpOBepKa ocyuecTrisercs yepe3 QR ko.

3.2. CTyOeHT MOXKET MOAENUThCA UU(POBBIM [UIJIOMOM U HHGpOpMaLMEH
O TpaH3aKIUU  C NOTEHIMAIBHBIMU  paboToAaTeNIIMU ~ WIH  JAPYTHUMHU
3aMHTEPECOBAHHBIMU CTOPOHAMH.

3.3. JIrobasi cTopoHa, ’KelaroIiasi MPOBEPUTh MOJJIUHHOCTh JAUILUIOMA, MOXKET
BOCIIOJIB30BaThCsl MHPOpMAITUEH 0 TpaH3aKIMU Ha OJIOKYEITHE, 4YTOOBI YOSIUTHCS, UYTO
OUIUIOM OBbUT BBINYLIEH YYPEXKACHHUEM U He MoJBepraics wusMeHeHusM. Ha
nuriome(cepTudukaTe) yKazaH Xell TeKyIero 0J0ka, XpaHUMOro B OJIOKYEIHE.

OTOT npuUMeEp AEMOHCTPUPYET, KaK OJIOKUEHH MOXKET 00eCeYnTh HaJEKHOCTh
U MPO3PAYHOCTH B MPOIIECCE CO3JaHUsl, XPAaHEHUS! U TPOBEPKU HU(POBBIX AUIIIOMOB
U CepTUPUKATOB.

[IpuBeneHHBII TpUMEpP YCNEIIHO BHEAPEH M HUCIOJB3YEeTCS OJHUM U3
pernoHaIbHBIX By30B Ka3zaxcTana, 4To Mo3BOJIIET CTYJIEHTaM MOJYyYal0T JOKYMEHTHI,
KOTOpBIE CJIOXKHO TMOAJeNaTh, a padoToAaTreNd MOTryT JIETKO TMPOBEPUTh HX
NOJUTMHHOCTH 0€3 HEOOXOJUMOCTH O0pAILIEHHS] K YUPEKICHUIO 00pa30BaHUsI.

CrnenyromuM MOMEHTOM, TJe OJIOKYEHH MOKeT OBIThb MPUMEHEH Yepes
wiatrGopmMy 3TO Hay4yHbIE HCCIENIOBAaHUS, TaK KaK OHU UTPAIOT KIIOYEBYIO pOJIb B
pa3BUTUU OOINECTBA, HX PE3yIbTaThl BIMSAIOT Ha TMPUHATHE pEUICHUNA U
dopMupoBaHuEe HOBBIX 3HaHHM. OJHAKO, CYIIECTBYET psiJ BBI30BOB M IPOOJEM,
C KOTOPBIMHM CTAJIKMBAIOTCA YYEHBbIE W HCCIEJI0BATEIbCKHE OpTraHU3alluu, TaKue
KaK HEJOCTATOK MPO3PAYHOCTH, CIOXKHOCTU B TMOATBEPXKICHUU JOCTOBEPHOCTU
PE3YNBTATOB U OTCYTCTBHE d(PPEKTUBHBIX MEXAHU3MOB COTPYIHUYECTBA.

[Ipumenenue OJoK4YeiHAa g 3allMCH M XpaHEHUsS pe3ylbTaTOB HAyUYHBIX
UCCJICOBAaHUN MOXXET OOECIeUUTh MPO3PaYHOCTh M HAJEKHOCTh JaHHBIX. Kakmpii
pE3yNbTAT UCCIENOBAHUS MOXKET OBITh 3alMcaH B OJIOKUEWHE, M 3Ta 3alHUCh CTaHET
HEU3MEHSIEMBbIM HMCTOYHMKOM HH(OpManuu. Bce ydacTHUKH CMOTYT TpPOBEPUTH U
NOJITBEPAUTh PE3YyIbTaThl, TaAK KaK OHM JOCTYIHBI ISl MyOJMYHOTO IMPOCMOTpa
U TIPOBEPKH.

OnuH W3 TMPUMEPOB HMCTOIB30BAHUS OJOKYEHHA I XpaHEHUS pPe3yIbTaToOB
HAyYHBIX HccienoBaHuid —3T1o0 mpoekT ResearchHub. ResearchHub co3maer
OJ10KueiiH - 6a3upoBaHHYI0 TIATHOPMY, TNI€ HCCIEIOBATEINM MOTYT IyOJIWKOBATh
U TPOBEpSATh CBOM pe3yibTaThl. Kaxmas mnyOnauKanus TOdydaeT YHHUKAJIbHBIN
UACHTU(PUKATOP, KOTOPBIH SBJISETCS 3aMKUCHIO B OJOKYEITHE U CONEPKUT METATaHHBIC
0 paboTe U ee aBTOpax. IJTO OOECIEeUMBAET HEMOMAJEIBHOCTh U MPOBEPSIEMOCTH
pE3yJIbTAaTOB.

ANTopuTM MYONHWKAIMA W TPOBEPKH pPE3YyJIbTATOB HCCIEIOBATEIIIMU Ha
O1okueitH Turatopme BKITFOYAET CIASAYIONIHNE MarH:

lar 1: Peructpammst Ha mmatdopme: MccnemoBarens perucTpupyeTcss Ha
OstokueitH TuraTgopme, 3amoiHssT HEoOXOIUMY0 HH(POPMAITHIO U CO3/1aBasi YYETHYIO
3anuchk. [lmatrpopma nDPOBOAUT  MPOBEPKY JIMYHOCTU MCCIENOBATENS, YTOOBI
obecnieunTh 0€30MaCHOCTh U IOCTOBEPHOCTH MH(OPMALIHH.



Hlar 2: Co3ganne W MOATOTOBKA pe3yIbTaTOB uccienoBaHus: MccnenoBarenn
pa3pabaThiBaeT CBOM PE3yJbTaThl KCCICIOBAHUS B COOTBETCTBUU C TPEOOBAHUSIMHU
1aTQOPMBI.

HccnenoBaTens MOATOTaBIMBACT METaJaHHBIE O paboOTe, BKIIOUYAsh Ha3BaHME,

aBTOPOB, AaHHOTAIIMIO U JIPYTHUC PEICBAHTHBIC TaHHEIC.

Hlar 3: [TyOnukamus pe3ynbpraToB Ha maaTdopme: MecnemnoBatens 3arpykaeT
CBOM pe3yJbTaThl HCCIENOBaHUS Ha OJiokueiH ratdopmy. Jlanaeie o pabore,
BKJIFOYAsi MeETaJaHHBbIC, COXPAHSAIOTCS B OJIOKUCHHE W TIOMY4YalOT YHHKAJIbHBIN
UACHTH(UKATOP, CBI3aHHBIN C OJIOKOM JTaHHBIX.

[Ilar 4: 3anuce B OnokueitH: MHdopmarus o pabore W MeTajaHHBIC
3aMKMCHIBAIOTCS B OJIOKYCHH, CO3/1aBasi HOBBIM OJIOK B IIEMOYKe 0JIOKOB. Kaxapiii 010k
COJICPKUT Xl Mpeablaymero 61oka, odecneunBas MeI0CTHOCTh M HETOAAeTbHOCTD
LIETTOYKH OJIOKOB.

[Ilar 5: [IlpoBepka pe3yJabTaTOB JAPYTHUMHU HccaegoBarensamu: Jpyrue
UccieioBaTe M  Ha  IutlaropMe  MOTYT  MPOCMATPUBATh  OIyOJMKOBAHHBIC
pe3yabTaThl UCCIICIOBAHMS.

Onu wMoryr wu3y4yaTh MeETaJaHHBIC, YHTAaTh pabOTy H TPOBEPATH €¢
JOCTOBEPHOCTH U Ka4EeCTBO.

[Ilar 6: KoMMeHTapuu W OOCYXICHHUE pe3yibTaToB: lcciemoBaTenm MOTYT
OCTaBJIAITh KOMMEHTApUU M OT3bIBBI O padoTe, 3a7aBaTh BOMPOCHI U Y4acCTBOBATh B
00CYXXJIEHUU PE3YIIHTATOB.

OT1o crnocoOcTByeT OOMEHY 3HAHMSIMH U OIBITOM MEXIYy YYaCTHUKaMU
wiatopMbl U CTUMYIHUPYET COTPYAHUYECTBO W B3aMMOJIEUCTBUE B HAYYHOM
COOOIIIECTBE.

ANTOPUTM IMyOIMKAIIMM ¥ TPOBEPKH PE3yIbTATOB Ha OJOKYelH 1maTtdopme
MOJKET BapbHUPOBATHCS B 3aBUCHUMOCTH OT KOHKPETHOM 3a1auu U (YHKIHOHATBHBIX
TpeOOBaHUM.

Takum o0pa3om, yka3zaHHBIC IIard MPEACTABISIIOT 0030p Tpolecca, KOTOPBIN
MO3BOJIIET HKCCJEAOBATENsIM MYOJIMKOBATh CBOWM pPE3yJbTaThl, 3alUChIBATH WX B
0JI0KuYeitH 1 OOMEHUBATHCS MHPOPMAIIMEH C IPYTUMHU yYaCTHUKAMU TIaTHOPMEI.

brok4yeliH TEXHONOTHA MOXET WIrpaTh BaXHYI pPOJIb B IOJATBEPKICHHUH
JIOCTOBEPHOCTH M aBTOPCTBA HAYYHBIX paboT u myOnukanuii. Ee mpuMeHeHune B 3Ton
00JIaCTH MOJKET MOMOYb MPEAOTBPATUTD MOJACNIKY U (parbcuduKanuio pe3yabrTaToB
UCCJIeI0BaHM, OoOecreunBasi IOBEpUE M MPO3PAYHOCTh B HAYYHOM COOOIIECTBE.

Hanee moapobHEE pacCMOTPUM, KaK OJOKYEHH MOXKET ObITh MCIIOIB30BaH IS
ATOM 11T, & TAKKE PACCMOTPHUM MPUMEPHI ¥ WILTIOCTPAITHH.

Co3nmanve W 3amuch HAYYHBIX paboT B OnokueitH: [lpm wucmonb3oBaHUM
OJIOKYEHH TEXHOJIOTUHM HAay4YHBIE paOOThl M MyONWKAllMd MOTYT OBITH 3alMCaHBbI B
omokueitn. Kaxmas HaydyHas paboTa TOJy4aeT YHUKQIBHBIA HWIAESHTU(UKATOP,
CBSI3aHHBIN ¢ OJIOKOM JaHHBIX. B 3TOM OJI0Ke XpaHSATCS METalaHHbBIE O paboTe, TaKue
KaK Ha3BaHWE, aBTOPHI, aHHOTAIIUS W CCBHUIKM Ha MCXOJHBIC JaHHBIC. JTa 3aluch B
0JIOKUEiHEe CcO37aeT HEMOMAJIENbHBIA U HE3bI0JNIeMbI HUPPOBOM OTIIEUATOK PAOOTHI.



[IpoBepka aBTOpCTBa HAay4YHBIX PAaOOT: BIOKYEHH TEXHOJIOTHS MO3BOJISET
IpOBEPSITh ABTOPCTBO HAy4yHBIX paboT. Kaknplii aBTOp MOXKET HUMETh CBOIO
VHUKaJbHYI0 HUJEHTU(UKAUI0 B OJOKYeilHE, KOTOopas MOATBEPKIAET ero/ee
aBTOPCTBO. OTO TIO3BOJSET YYEHBIM OBICTPO M JIETKO TOATBEPXKAATh CBOIO
MIPUHAJICKHOCTD K OMPE/ICIICHHON paboTe U 3alIuIaTh CBOU MpaBa Ha aBTOPCTBO.

Bor mpumep npoBepku aBTOpCTBa Hay4dyHbIX paboT B OnokuelH: JlomycTum,
UMeeTcs HaydHasg paboTa C YHUKaJIbHBIM uaeHTUuKatopoMm "1234567890" u
aBropamu "John Doe" u "Jane Smith". Dta pabora Obu1a 3anucaHa B OJOKYCHH, U e
MeTaJllaHHble, BKJIIOYas AaBTOPCTBO, OBUIM XpaHIATCI B OJOKE C  XeleMm
"a3d1f86d2b4198216b4ad75d51d8a467". YroObl mNpOBEpUTH aABTOPCTBO JIAHHOMN
Hay4HOW paboThl B OJOKYEHHE, MOKHO HCIIOJIb30BATh MYOJIUYHBIA KITFOY, KOTOPHIA
cBsi3aH ¢ uMeHeM aBTopa (John Doe wiu Jane Smith) u npuBsizan k UX y4eTHOU 3amKCH
B OJIOKUElHe.

[lonyuenne myOMWMYHOTO KIIIOYa aBTOpa: ABTOp TIPEJOCTaBISET CBOM
MyOJIMYHBINA KITH0Y, KOTOPBIN OH MOJYYWJI PU PETHCTpAIK Ha OJOKYEHH miaThopMme.
DTOT MyOIWYHBIN KITFOY MOXKET ObITh UCITOJIb30BaH ISl IPOBEPKU aBTOPCTBA PabOTHI.
[Tonyuenue xeria Hay4YHOU pabotsl: Ilomyunte XeI (Harmpumep,
"a3d1f86d2b4f98216h4ad75d51d8a467") u3 GiokueiiHa, COAEPIKAIIETO METaJaHHBIC
Hay4YHOU paOOTHI, BKITFOYAst aBTOPCTBO.

Tema 12. IIpaktuueckue 3aganus B oomactu STEM-o6pazoBanus

1 «Kongetiep nns moceuiok». IkonpHukM 1-2 kmacc. [IpeamerHeie oGiactu
OXBaTbhIBaET: POOOTOTEXHUKA, TEXHOJOTUs, MaTeMaTuka. MeTanpeaMeTHble YMEHHUs
pa3BuBaeT: paboTa B COOTBETCTBHM C TEXHUYECKUM 3a/laHMEM, KOMMYHHUKAIUS B
KOMaHJIe, yMEHHUE OIpeaesaTh HauOosiee A(DQPEKTHBHBIE CIIOCOOBI JOCTHXKCHUS
pe3yibTarta.

Yacth 1| — mosicHUTENbHAs 3amucka Jijs negaroros Heobxonumele MaTepuarbl:
Ha K&yl KOMaHAy JeTel (peKOMEHIYEeTCs NEIUTh Ha KOMaH[bI MO JBAa YEJIOBEKA)
HEoOXoauM Habop JH0O0ro poOOTOTEXHUUYECKOTO KOHCTPYKTOpPA, B KOTOPOM €CTh
OaJIKM pa3HBIX pa3MepoB, MTUPTHI, pEMEHB, CTYMHIIBI, MOTOP, JATUYUK yIbTpa3ByKa U
MporpaMMupyeMbIil 6510k uin xad. OnTuManbHOE BpeMs i peanusanun: 60 MUHYT.
dopma mpoBeneHus: B mapax. JlOCTHKeHUE KaKuX MPEeIMETHBIX 00pa3oBaTEIbHBIX
PE3YyIbTATOB 0XKHMAAETCS: UCIOJIb30BAaTh 3HAHWE PEMEHHOM Mepenadd IJisl CO3AaHusl
KOHCTPYKIIMM KOHBEHEpa, a TakKe 3HAHUS O MPUHIUINAX PabOTHl YIbTPa3BYKOBOTO
JaTduKa JJI TOTO, YTOOBI 3alporpaMMHUpoOBaTh paboTy KoHBehepa. Yacth 2 —
3aganue ans ydamuxes 1. [lpuaymaiite, kak coOpaTh KOHCTPYKIMIO KOHBeMepa s
JNOCTaBKH MOCBUIOK U3 TOYKH A B Touky b. Paccrosme mexny toukamu A u b He
MeHee 20 cM. 2. [TocMoTpuTe BUEO ¢ MPpUMEPOM paboTaroIero KOHBenepa.

3. ITocmoTpuTe BUAEO O NPUHIKNAX YCTPOMCTBA PEMEHHOU MEpeaaUn.

4. TlomymaiiTe, Kak MOXXHO UCIOJIB30BaTh PEMEHHYIO Tiepenady, dYToObI
MIOCTPOUTH CBOM KOHBEMEP?

5. Cobepute KOHCTPYKIHUIO.

6. IlocmoTpuTe Ha cxeMy pabOThl YIbTPAa3BYKOBOrO JaTuuMka. PemeHHas



nepejayva: https://www.youtube.com/watch?v=M3ST50Y XnW§ Buneo 0
KOHBEHEpHOI JICHTE: https://www.youtube.com/watch?v=qiiQipEmgGE
VYIIbTpa3ByKOBOU JAaTUUK

7. IlogymanTe, Kak MOKHO C IIOMOLIBIO YJIBTPAa3ByKOBOI'O AAaTYMKA OCTAHOBUTH
KOHBEMNEP, KOT/1a OH JOCTaBUT MOCHUIKY?

8. 3anmporpammupyiTe paboTy KOHBeHepa.

Yacte 3 — noruka BbloJAHEeHUs 3ananus [locie mpocmoTpa BHAEO O
KOHBEHEPHOU JIEeHTEe U PEMEHHOU mepenayde, y peOsST BOSHUKHYT MPEANOI0XKEHUS O
TOM, YTO €CJU B35Th OOJIBIION W HIUPOKUN PEMEHb U PACTAHYTh €ro MEXIy JABYX
JIANIeKO PACMOJIOKEHHBIX IIKUBOB, TO O3TO U TIONYYMTCS KOHBEHepHas JeHTa.
Bo3MoxkHO, UM NOHAIOOUTCS MOMOIIb MPU OOCYKJIEHHWU M HABOJSALIME BOIMPOCHI.
Hanee pebsita MpUCTYMalOT K cOOpKe MOJEAM M3 KOHCTpykTopa. Jljis Tex, KTO
3aTpyIHSETCS PELIUTh 3a/Jady CaMOCTOATENIbHO, MOXKHO 3apaHee coOpaTh MpuMep.
[Tocne cOOpkM KOHCTPYKIMH, pedaTaM mpejjaraeTcs 3anyCTuTb MOTOpP MPOrPaMMOH.
J1jist 5TOro nMoHago0UTCS MOCTABUTh KOMaHAY JBUXKEHUS MOTOpPA M 3aJ1aTh BpeMs HIIU
KouecTBo 000opoToB. Korma paboTocnocoOHOCTh MOJIENTH YCTAHOBJICHA U MOCHUIKU
OpUXOJAT M3 TyHKTa A B TyHKT b, pebsra MOryr mnepelTtu K 3amade cC
IpOrpaMMHUPOBAHUEM JaT4YMKa YJIbTpa3ByKa. [ljst aTOro mepen KOMaHAOW JBUKEHUS
MOTOpa BBICTABIIACTCS KOMaH/Ia 0KUIaHUS OTBETA OT IaTYMKa YJIbTPa3ByKa.

2 «Ilnar6aym. IlIxonpauku 1-2 xmacc. IlpeameTHbie 0051acTH OXBAaTHIBAET:
pPOOOTOTEXHUKA, TEXHOJOTHS, MaTeMaTHKA.

MeranpenMeTHbIe YMEHUSI pa3BUBAET: paboTa B COOTBETCTBUHM C TEXHUYECKUM
3aJlaHieM, KOMMYHHKAIUA B KOMaH/e, yMeHUE onpenensTe Hanbonee 3 pexkTuBHbIE
CIIOCOOBI TOCTHKEHUS pe3yibTaTa.

Yacte | — mosicHUTENbHAsA 3amucka s negaroros Heooxoanmple MaTepuansl:
Ha KXy KOMaHAy JeTed (peKOMEHIYEeTCs NEIUTh Ha KOMaH[IbI MO JIBa YEIOBEKA)
HE0OXoauM Habop JI0O0ro poOOTOTEXHUUYECKOTO KOHCTPYKTOpPA, B KOTOPOM €CTh
OaJIKi pa3HBIX pa3MepoB, MTUPTHI, pEMEHB, CTYMHIIBI, MOTOP, JAaTUYUK yIbTpa3ByKa U
MporpaMMHupyeMbIit 0J10k mwin xab. OnTuManbHOe BpeMs aiis peanu3anuu: 30 MUHYT.
dopma mpoBeAeHUS — Ha BBIOOP: B Mapax, MHIAUBHAYATbHO. J[OCTI)KEHHE KaKHX
MpEAMETHBIX 00pPa30BaTENbHbBIX PE3YJIHTATOB OKUJAETCA: MOTYYUTh MPEICTABICHUE O
TOM, KaK YCTPOEHBI MEXaHU3MBI, pabOTaIoN1e B OJHY CTOPOHY.

Yactp 2 — 3amanue g yyammxcs Cobepute u 3anporpaMMHUpyHTe nuiardaym,
TaK 4YTOOBI OH OTKPBIBAJICS, KOTJIa K HEMY MObE3KAET MalllMHA U OMYCKaJICs, KOra
OHa YyXe€ mpoexajna noa HuUM. WirocTpaTuBHBIE Marepualbl: BUleo. Bumeo:
https://www.youtube.com/watch?v=1zulRPY7hb0

YacTte 3 — noruka BbINOIHEHUs 3aaaHusi PeOsita cMOTpAT BUAEO U BMECTE C
mpernojaBareneM OOCYKIaroT, TJe CETOAHS MOXKHO BCTPETHTHh MNUIarOaymbl u
NpUHUUIBI WX paOoThl. KoMaHIbl 0OCYXJal0T HUJIEU IJIsi CTPOUTENIHCTBA MOJEIH.
Konctpykmusi: 0anka nuiarbayma KpemuTcs K MOTOPY TakuM 00pa3oM, 4YTOOBI
BpaIaThCsid TOJBKO BMecTe ¢ MoTopom. Ilomg napyroit kpait Oanku coOupaercs
noactaBka. Henmameko oT muarbayma ycTaHaBIMBAeTCS JaT4YMK YJIbTpa3ByKa.



https://www.youtube.com/watch?v=1zuIRPY7hb0

[Iporpamma: nist paboThl mutarébayma moHagoOUTCsl MOCTaBUTh KOMAHY OXKHUIAHUS
OTBETa OT JaTuMKa ynbTpa3Byka. Kak TONbKO JAaTYMK yBUAEN MalIUHY, cpabaThIBaeT
MOTOp W TogHuMaeT muiaréayMm. Ilocrme HECKONBKHX CEKyHA OXUAAHHUS MOTOP
OITyCKAaeT 1uiaroaym.

3) «ManeBpupoBanue». Paccunrano Ha 3—4 knacc. [IpemmeTHbIe 0oOJacTH
OXBaTBIBAET: POOOTOTEXHUKA, TEXHOJOTHsI, MaTeMaTHKa. MeTanpeIMeTHbIe YMEHUs
pa3BuBaeT: paboTa B COOTBETCTBUU C TEXHHUYECKUM 3aJaHUEM, KOMMYHHKAIUS B
KOMaH i€, OBJIa/ICHNE CITIOCOOHOCTHIO MPUHUMATh U COXPAHATh LENH U 33]]a91 Y4eOHOM
JEeSTENbHOCTH, IOUCKA CPEJICTB €€ OCYIECTBICHUS.

Yacte 1| — mosicHuTeNbHAs 3anmucka s negaroros HeoOxoaumelie MaTeprabl:
Ha KKy KOMaHAy JAeTed (PEKOMEHIyeTCsl JeMUTh Ha KOMaH/bI 10 JIBa YEJIOBEKA)
HEoOX0uM Habop JH0O0ro poOOTOTEXHUYECKOIO0 KOHCTPYKTOpA, B KOTOPOM €CTh
OanKky pa3HbIX pa3MepoB, MTUPTHI, pEMEHB, CTYIHUIIBI, MOTOPHI, TATUYMK YIbTPa3BYyKa
U IPOrpaMMUpyeMbIil 6510k win xab. OnTuMaabHOE BpeMs i peanu3auu: 60 MUHYT.
dopma mpoBeneHus: B mapax. JlocTHKeHHEe KakuX MPEeIMETHBIX 00pa30BaTeIbHBIX
pPe3yabTaTOB OXKHUIACTCS: MO3HAKOMHUTHCS C OCHOBHBIMU KOMAaHIaMH JIJISl YIIPABJICHUS
MOTOpPaMH U HAYYHTHCS OCYIIECTBIATh MaHEBPUPOBaHUE (BIEpe], Ha3a 1, TOBOPOTHI).
Cpena mnporpammupoBanus: https://www.youtube.com/watch?v=kPw2TABRCn0
Buneo o korcTpykuuu podota: https://www.youtube.com/watch?v=gUFWZcMbZoA

Yacte 2 — 3amanme mia yvamuxcs CoOepute U 3amporpaMMHUpyiTe
MOOMIILHOTO po0OTa Tak, YTOOBI OH TpolIen Tpaccy. WimocTpaTuBHbIE MaTEPHUAIIBI:
BUJIEO.

Yacth 3 — j0oruKa BBINOJIHEHUS 3a1aHus PedaraMm mpemocTaBisercst mpocTas
Tpacca C HECKOJbKMMH TOBOPOTAaMH W TNPSIMBIMH Yy4yacTKamu (B JIOOOM BHIE:
HaleyaTaHHasl, HAKJICCHHAs] Ha MOy WIH CIeUalbHOe Moje-1a0upuHT). Bo3Hukaer
BOIIPOC: KaKUM JIOJHDKEH OBITh MOOWIJIBHBIM POOOT, YTOOBI OH MOT BBITIOJIHUTH JAHHYIO
3amauy? Bumeo momMoxker pa3oOparbcsi B OCHOBHBIX NMPUHIIUIIAX KOHCTPYUPOBAHUS
MOOWJIBHOTO po0O0Ta, KaKMe acleKThl HEOOXOJAMMO YYUTHIBATH MpHU pabore. Pebsra
COOHMPAIOT CBOIO TEPBYKO KOHCTPYKIIMIO MOOWJBHOTO poOoTa. [lamee komaHHI,
OMHUpasiCh Ha BHUAEO IO MPOTPAMMHUPOBAHHUIO, COCTABIISIIOT CBOIO COOCTBEHHYIO
MporpaMmy JUTsl IBMXKEHHS IO Tpacce.

4) «Yemoman». Ilkompamku 3-4 xiacc. [IpenMerHbie 00acTH OXBATHIBACT:
pOOOTOTEXHUKA, TEXHOJIOTHsI, MaTeMaTHKa. MeTanpeaMeTHbie YMEHUS pPa3BUBACT:
paboTa B COOTBETCTBHHM C TEXHHUYECKHUM 3aJlaHWEM, KOMMYHHUKAllUsS B KOMaHJeE,
OBJIQZICHHE CIOCOOHOCTHIO TNPUHUMATh M COXPAaHATh LETUM U 3a7aud y4eOHOH
JESITeNbHOCTH, TIOUCKA CPEJICTB €€ OCYIIECTBICHHUS.

Yactp | — mosicHUTENBHAS 3amucKa NS iegaroroB Heob6xonuMple MaTeprab:
Ha KXY KOMaHIy JneTel (PeKOMEHIYEeTCs JIeIUTh Ha KOMaH/bI IO JBa YEJIOBEKa)
HE0OXoMUM Ha0op JTI000T0 POOOTOTEXHHMYECKOTO KOHCTPYKTOpPA, B KOTOPOM €CTh
OaJIKM pa3HBIX pa3MepoB, MTUDTHI, PEMEHb, CTYIHIIBI, MOTOPHI, JATUYUK yIbTpa3ByKa
Y IpOTrpaMMUpyeMblii 0J10K win xad. OnTumanbHOE BpeMs it peann3auuu: 60 MUHYT.
dopma mpoBeneHus: B mapax. JJOCTHKEHUE KaKuX MPEAMETHBIX 00pa30BaTEIbHBIX
PE3YNIBTATOB OXKHUAACTCS: TO3HAKOMUTHCS C OCHOBHBIMU KOMAaHJIaMU JIJIS1 YIIPABICHUS



https://www.youtube.com/watch?v=gUFWZcMbZoA

MOTOpPaMH U HAYYUTHCSl OCYILECTBISITh MAaHEBPUPOBAHUE (BIEPE, Ha3al, TOBOPOTHI),
paboTa ¢ TaTYUKOM YJIbTpa3ByKa.

Yacts 2 — 3ananue 115 yyaniuxcs Codepurte 1 3anporpaMmMupyiTe MOOUILHOTO
poboTra Tak, 4TOOBI OH CMOI' CTaTh OCHOBOM JUIsi 4Ye€MOJlaHa, CIEAYIOUIEro 3a
BhajenbpieM. WiumocTpaTuBHBIE Matepuaibl: Buaeco. Cpema NporpaMMUPOBAHUS:
https://www.youtube.com/watch?v=kPw2TABRCn0 Buneo o koHCTpykIuu pobdora:
https://www.youtube.com/watch?v=gUFWZcMbZoA Bumeo po JaTIUK
yIbTpa3Byka: https://www.youtube.com/watch?v=u6h0QvGPLos

Yacte 3 — sioruka BbITIOTHEHUs 3a1aHusi Cero/iHs 1ake 4eMOJIaH MOXKET CTaTh
poborom! PebGsara BMecTe ¢ mpemnojaBaTeieM OOCYXKIAIOT, MO KaKOMY MPUHIIUITY
paboTtaeT Takoit ueMojaH. [lociie TOro KoMaH bl pelaT, Kakue CPeIcTBa OHU MOTYT
UCIIOJIB30BaTh, HANpUMEp, AaT4YUK YiIbTpa3Byka. l[Iporpamma misi yemMogaHa cC
JATYMKOM YJIbTPa3BYKa MOXKET COCTOATh U3 PEJIEHHOI0 PerysaTopa u OyJeT MOX0oxKeu
Ha JIBM)KCHUE T10 JIMHUY Ha OJTHOM JaTduke. Bujaeo momoxeT pa3o0paThbcsi B OCHOBHBIX
OPUHITUIIAX KOHCTPYHUPOBAaHUSI MOOWJIBHOTO po0OOTa, KaKUe acheKThl HEOOXOIUMO
YUUTBHIBATh Ipu padbote. Pedsita coOMparoT KOHCTPYKIMIO MOOUIILHOTO poboTa. Jlanee
KOMaHJIbl, OIUpasCh Ha BHUJEO [0 MPOTPAMMHUPOBAHUIO, COCTABJISIOT CBOIO
COOCTBEHHYIO MPOTPAMMY JJIsl IBUKEHUS 3 BIIAJEIIbIIEM.

5) Kanekymnsitop Ha Arduino. DTOT KaJbKYISTOP CMOKET BBIIOJIHATH MPOCTHIC
olepaluy, Takue Kak CJIOKE€HHE, BBIYMTAHHE, YMHOXXEHHE M JIEJICHUE C IEJIbIMU
yuciamu. Ho kKak TOJNBKO BBI MOMMETE KOHIEMIINIO, Bl CMOXKETE PEaTn30BaTh JdaxKe
Hay4HbIe (DYHKIMH C TIOMOIIBIO BCTPOCHHBIX (QyHKIMI Arduino.

B koHIlle 3TOr0 mMpoekTa Bbl y3HaeTe, Kak ucnosib3oBaTh JKK-nucrmieit 16x2 u
KIaBuatypy ¢ Arduino, a Takke KakK JIETKO HPOrpaMMHpPOBATh MX C IOMOIIbIO
JTOCTYIMHBIX OnOIMoTeK. Bol Takke moiimMere, Kak 3amporpammupoBaTh Arduino mis
BBITIOJTHEHUS OTIPEICTICHHOM 3a1a4H.

Cnucok KOMIIOHEHTOB:

[Tnata Arduino UNO

LCD 1602 ¢ npaiiepom 12C

Martpuunas kinaBuatypa 4x4

Jlxoiictuk HW-504 (MOXHO UCIIOB30BAaTh MPOCTO KHOTIKY)



Pucynok 1 — Cxema B TinkerCad

#include <Wire.h>

#include <LiquidCrystal_I12C.h>

#include <Keypad.h>

LiquidCrystal_I2C lcd(0x27,16,2);

const char keys[4][4]={{'1",'2",'3",'+'},
{45763,
{78,9,*},
{00=1}

3

byte rows[] = {11, 10, 9, 8};
byte cols[] = {7, 6, 5, 4};
Keypad keypadl = Keypad( makeKeymap(keys), rows, cols, 4, 4);

int pos=0;

int endkey=0; // 1 - mudpa, 2 - getictBueO 3 - pe3yabTar

char buf{32];

void setup()

{
Serial.begin(9600);
Icd.init();
Icd.backlight();
Icd.cursor();
for(int i=0;i<32;i++)

buf[i]=0;

}
void loop() {
char key = keypadl.getKey();
if (key{
Serial.print(key,HEX);Serial.printin();
addkey(key);
}

}
void addkey(char k) {




switch(k) {
case '+ if(endkey==1) {
buf[pos]=k;tolcd(k);endkey=2;
}
break;
case -": if(endkey==1) {
buf[pos]=k;tolcd(k);endkey=2;

break;
case *': if(endkey==1) {
buf[pos]=k;tolcd(k);endkey=2;
}
break;
case '/': if(endkey==1) {
buf[pos]=k;tolcd(k);endkey=2;
}
break;
case ' ": pos=max(0,pos-1);tolcd(k);
pos=pos-1;lcd.setCursor(pos%15,pos/15);
if(pos==0)
endkey=0;
else if(buf[pos-1]>=0x30 && buf[pos-1]<=0x39)
endkey=1,;
else
endkey=2;
break;
case ‘=" if(endkey==1) {
buf[pos]=k;tolcd(Kk);
getsumma();
endkey=3;
}
break;
/11 0-9
default : if(endkey==3) {
startover();pos=0;}
buf[pos]=k;tolcd(k);endkey=1;
break;
}

}
void tolcd(char k) {

Icd.setCursor(pos%15,pos/15);
Icd.print(k);
pos=pos+1;

void getsumma() {
String number1=""";
String number2="";
char d;
int i;
int summa,



// OYYHUThH IEPBOE YUCIIO
for(i=0;i<pos;i++) {
if(buf[i]>=0x30 && buf[i]<=0x39)
numberl+=buf[i];
else
break;
¥

Serial.print("number1=");Serial.print(numberl.tolnt());
/| neficTBUe
d=buf[i];
Serial.print(" d=");Serial.printin(buffi]);
// IOJy4nTh BTOPOE YUCIIO
for(i=i+1;i<pos;i++) {
if(buf[i]>=0x30 && buf[i]<=0x39)
number2+=buffi];
else
break;
¥

Serial.print("number2=");Serial.print(number2.tolnt());
switch(d) {
case '+": summa=numberl.tolnt()+number2.toint();
break;
case -": summa=numberl.tolnt()-number2.toint();
break;
case *": summa=numberl.tolnt()*number2.toint();
break;
case '/": summa=numberl.tolnt()/number2.tolnt();
break;
default:
break;
}

Icd.setCursor(pos%15,pos/15);
Icd.print(summa);
}
void startover() {
for(int i=0;i<=pos;i++) {
buffi]=0;

Icd.clear();
}

Bremonaute Bce INOAKIFOYECHHUA B COOTBECTCTBUHU CO CXEeMOH BEIIIE U 3arpy3uTe KoOJ H3
NpeAbIAYIICTO IIara. Ecam oH moka3bIBaeT OH_II/I6Ky, y6e,Z[I/ITeCL, YTO BbI ,Z[O6aBI/IJ'II/I 6I/I6J'II/IOTGI(I/I
COT'JIAaCHO MHCTPYKIUU, HpHBeHeHHOﬁ BBIIIIE. BEI TaK)XKe MOXKETE HOHp060BaTB CUMYIIIIUIO, I{TO6]£>I
IMpOBEPUTH, CBA3AHA JIN np06neMa C BallluM O60py,[[OBaHI/IeM. Eciu Bce CACIaHO TaK, KaK AOJXKHO
6LITb, TO BallIc 060py,HOBaHI/Ie 6yz[eT BBITJTIAACTD IIPUMCPHO KaK Ha KAPTHUHKE B CAMOM HA4YaJIC YpOKa.



7.3. CamocrosiTe1bHasA padoTa ciaylaTe/is

COopHMK 3adady, YHOpPaKHEHHWM, MPOOJIEMHBIX CHUTyallUud, TPEHUHIOB,
CEMUHAPCKUX 3aHATUU, KEUCHI.

OcHosnas rumepamypa

1 [MTonanoB K.C. OCHOBBI MEXaTPOHUKU U POOOTOTEXHUKU: Y4eOHOE Mmocooue
JUISL CTYJIGHTOB TeXHUYECKuX creruaibHocTel By3oB Kazaxcrana / K.C. Illonanos.—
AnMatsl: DBepo,

2 CtynuHa, E. E. OcHOBBI po6oTOTEXHUKH : yueOHOe nocodue / E. E.
Crynuna, A. A. Ctynun, JI. FO. Uynun, P. B. Kamenes. - HoBocubupck : CubnpuHT,
2019

3 Andepos, I'. B. UndopmalninoHHbIe CUCTEMbI BUPTYaJIbHON PEabHOCTH B
MeXaTpoOHUKEe U poOOTOTEXHUKE : yueOHoe nocodue / pea. I'. JIamnun. - CIIb. : [6.
u.], 2017. - 146 c.

4 Axaena, XK. b. YueOHO-MeTOAMYECKHUIT KOMILIEKC IO MPOrPaMMHUPOBAHUIO
pob6oroB Lego Mindstorms EV3 / XK. b. Axaesa, A b. 3akuposa, I'. b. Tonerenona . -
Anmartsl : TexnoOpyaur, 2020.

5 3unkeBud, C. JI. OCHOBBI ynpaBIeHUs MAaHUITYJISIIUOHHBIMUA POOOTOTAMH :
[DnexTponHbIi pecypc] : yueOHuk mis By30oB / C. JI. 3unkeBud, A. C. FOmeHko. -
U3n. 2-e. - M. : U3n-Bo MI'TY, 2017

LlononnumenvHnas numepamypa.
[Ipaktuueckue 3amanuss B obnactu STEM-o6pa3oBanus: COOpHHK B Tpex
tomax. Tom 1. 3amanus 1jis pabOTHI C YJalTUMHUCS HaYaJIbHOW MIKOJBI / PemakTop u

cocraputenb A. C. OOyxoB. Hayunwiii koncynptant C. A. JloBsarun. — M.:
bubnuoreka xypHana «VccnenoBarens/Researcher», 2021. — 99 c.
Humepnem-ucmounuxu
Biblioteca Resurse Educationale Gratuite.

https://www.edumagic.eu/blog/post/resurse-educationale-gratuite

2. Educatia Digitald (DigitalEdu). https://digitaledu.ro/

3.  Educatie online. http://educaticonline.md/ 4. Platforma AeL.
http://www.siveco.ro/ro/solutii-business-to-public/elearning/platforma-ael

5. Proiecte didactice. Concursul national “Profesorul — Ambasador Digital”.
https://www.clasaviitorului.md/ambasadori-digitali/

6. STEAM-moaxon B oOpa3oBaHWH: OT TIPOCTOTO K OECKOHEYHOCTH.
https://novator.team/ post/135

7. STEM - STEAM - STREAM Ha cmeHy mpeaMeTraM U TMPEAMETHHKAM.
https://novator.team/ post/142

8. STEM-o6pa3oBanue: BO3MO>KHOCTH u MEePCIEKTUBBI.
https://novator.team/post/1530

9. Tekwill Online. https://tekwill.online/

10. Enqunas koyutekIus mudpoBeiXx o0Opa3oBaTelbHBIX pecypcoB. http://school-



https://www.edumagic.eu/blog/post/resurse-educationale-gratuite
http://www.siveco.ro/ro/solutii-business-to-public/elearning/platforma-ael
https://www.clasaviitorului.md/ambasadori-digitali/
https://novator.team/post/1530
https://tekwill.online/
http://school-collection.edu.ru/

collection.edu.ru/

11. Hcnons3oBaHue  KOMIbIOTEpHbIX urp B mkone  (ombeir  CHIA).
https://kidit.com.ua/city/shkola-usa/

12. JIyumue oby4aromue urpsl. https://cubig.ru/luchshie-obuchayushhie-igry/

13. OO6yuarorniue UTPBI: METOJINKA u MpaKTHKa.
https://baltcsi.ru/biblioteka/obuchayuschie-igry-metodika-i-praktika/

14. PaspaboTka TecToBBIX 3amanuil. https://www.docme.su/doc/426583/razrabotka-
testovyh-zadanij

15. Peititunr oOydvaromux MylIbTHUMEAMUHBIX mporpamm. http://didaktor.ru/rejting-
programm/

16. Caiitr EU STEM COALITION. https://www.stemcoalition.eu/

17. Crpanuna caitta UNESCO, nocsménnas STEM o6pa3oBaHuio J1eBOYEK U
»KeHIuH. https://en.unesco.org/stemed

18. Hudposoe odpazosanue. http://digital-edu.ru/fcior/141/1289

19. Kak PEeBPATHUTh KOMITBIOTEPHBIC UTPBI B YPOK.
http://newtonew.com:81/school/videogames-as-school-lessons

7.4 MarepuaJjbl JJIsi CAMOKOHTPOJIsI (TeCThI H Jp.)

Bonpocsl OtBeT

1 Urps1, KOTOpBIE TIPEIHA3HAYCHBI JTsI pa3BUTHS U (HOPMUPOBAHUS 2
MHHOBAI[MOHHOTO MBIIIICHUS U MIOBEJIEHUS, CIIOCOOHOCTH I'€HEpUPOBATh U
pa3pabaThIBaTh BHEIPEHUECKHE MTPOEKTHI, ISl SKCIIEPUMEHTAIILHOTO TPOBEACHUS
HOBOBBEIEHUU — ITO:

1«KoHTypHBIE» [eI0BbIE UTPbI

2 TlouckoBo-anmpoOaIMOHHBIE UTPHI

3 'HHOBaIIMOHHBIE UT'PbI

2 Kaxk Ha3pIBaeTCs METO UMUTAILIUU CUTYALIU, MOJICTUPYIOIINX 2
poQecCHOHAIBHYIO UM UHYIO JESTeNIbHOCTh IIyTEM UIPbl, M0 3aJJaHHBIM
npasuiam?

1 pa3sirpsiBanue posei

2 npo6yIeMHOe 00yUEHHE

3 ceMuHap-IUCKyCCUs

4 nenmoBas urpa

3 Kakoii MeToJ1 akTHBHOTO OOYYEHHSI MOXHO HCIIOJIb30BaTh IPU COOOIIICHUN 3

HOBOTr'0 Marepuasa’?

1 "Undo-yranaiika"

2 "Pomarka"

3 "JlepeBo oxumanuii"
p

4 "UtoroBsiii Kpyr"

4 Kakoit MeTo/1 akTUBHOTO 00Y4€HUS HE UCTIOJIb3YeTCs IPU MOIBEACHUN UTOTOB 1
ypoxka?

1 "Tlucemo camomy ceGe"
2 "KommimMeHThI"

3 "Mo3roBoii mrypm"

4 "Utoroselii Kpyr"

5 Kakoii MeTo1 akTUBHOTO OOyUYESHHUS SIBISIETCSI HEUTPOBBIM? 3
1 nenoBas urpa



http://school-collection.edu.ru/
https://kidit.com.ua/city/shkola-usa/
https://cubiq.ru/luchshie-obuchayushhie-igry/
https://baltcsi.ru/biblioteka/obuchayuschie-igry-metodika-i-praktika/
https://www.docme.su/doc/426583/razrabotka-testovyh-zadanij
https://www.docme.su/doc/426583/razrabotka-testovyh-zadanij
http://didaktor.ru/rejting-programm/
http://didaktor.ru/rejting-programm/
https://www.stemcoalition.eu/
https://en.unesco.org/stemed
http://digital-edu.ru/fcior/141/1289
http://newtonew.com:81/school/videogames-as-school-lessons

2 comuopama
3 pelieHne CUTYal[MOHHBIX 3329
4 UrpoBo€ NPOEKTUPOBAHUE

6 MeTo/1, B KOTOPOM IOCIIC aHAJIN3a MaTepraa, MOCTAHOBKH MPOOJIeM | 3a/1a4 2
KpPaTKOTO YCTHOTO HJIM MTUChbMEHHOTO HHCTPYKTaKa 00ydaeMbIe CaMOCTOSITEITLHO

W3YYal0T JTUTEPATyPy, UCTOUHUKH, BEAYT HAOTIOACHUS ¥ U3MEPEHUS U

BBITIOJTHSIOT APYTUe ACUCTBHS MOMCKOBOTO XapaKTepa:

1 YacTuuHOMOMCKOBBIN WIIM ABPUCTUYECKUN METO 00yUEeHHUS

2 Metoz mpo0JIeMHOTO H3JI0KEHHUS B 00y4eHUH

3 UccnenoBatenbckuit MeTo1 00ydeHHUs

7. Ha 6a3e akTUBHBIX METOJ0B 00y4€HUSI BOHUKIIM HOBBIE, KOTOPbIE B CBOEH 1
OCHOBE UMEIOT OYCHb MHOTO OOIIET0, HO HAIleJICHBI Ha BCE BO3PACTAIOIICEe

B3aMMO/ICHCTBUE MEKTY TISIarOTOM H YUAIIIMMHUCS, a TAKXKE MEXTy CAMUMU

yuamumucs. Kak Ha3bIBalOTCS 3TU METOIbI 00ydeHUs?

1 sBpucTUueckue

2 IACTaHIIMOHHBIE

3 UHTEPaKTHBHBIE

8. OmopHbIe CHTHAIIBI — 3TO TO, C YEM YaCTO aCCOIMUPYETCS y MeJaroron 2
oOyueHue 1o CUcTeMe:

1 JI.B. 3ankoBa

2 B.®. IllaTanosa

3 III.A. AMoHAaIIBUIN

9. Opranu3zanus y4eOHOTO MPOIecca, UCIOJIBL3YIOIIET0 aBTOMAaTU3UPOBAHHbBIC 1,2, 4
METOIbI 00YUYCHUS, OTIUPACTCS HA PSIJT TPUHITUIIOB!

1 rubkoctu

2 MHJIMBUyaTu3alun

3 caMOIeATEIBHOCTHA

4 HayYHOCTH

5 COTpyIHUYECTBA

6 DIEKTUBHOCTH

10. Yto OTHOCUTCS K UMHUTAIIMOHHBIM UTPOBBIM 3aHITHSIM: 4,5, 6
1 Mo3roBas aTaka

2 UTPOBOE MPOCKTUPOBAHUE

3 rpynmnoBOi TPEHUHT

4 nenmoBas urpa

5 pa3bIrpbIBaHKE POJICH

6 WMUTAIMOHHBIC YIIPAKHEHUS

11. Tlo kakuM MpU3HAKAM KIACCU(PHUIIUPYIOTCS METOIbI OOyueHUs ? 1,2,3
1 mo xapaktepy y4eOHO esATeIbHOCTH

2 10 CTETIeH! aKTUBHOCTH MMEarora u y4anuxcs

3 o cnocoOy opranu3anuu y4eOHO-TI03HABATENBHOM 1eATEeTbHOCTH

4 HeT MpaBWJILHOTO BapHUaHTa OTBETA

12. Yto sBAsieTCs MPU3HAKOM aKTUBHOTO MeToAa 00ydeHus? 2,3

1 YUYUTCIIb IIPEAOCTABIISACT MaTCpHUAI I CAMOCTOATCIIBHOTO U3YYCHHA IOMA, a4 Ha
OYHOM 3aHATHU IMPOXOAUT MPAKTHUICCKOC 3aKPCIIJICHUC MaTCpruaia

2 AKTUBU3allgd MBINUJICHUSA, ITPUYCM yanHHﬁCH BBIHYX/ICH OBITH aKTHBHBIM

3 caMOCTOSTEIIBHOCTh B BBIpa60TKC " IOUCKE peI_HeHI/Iﬁ IIOCTAaBJICHHBIX 3aJa4




13. Cornacuo o0mieii kaccupuKauy, akTHBHBIC METOJIbI MOKHO Pa3/eliuTh Ha
7Be OOJIBIIINE TPYIIIIbL:

1 AMCKYCCHOHHBIC U UTPOBBIC

2 PEUTHHTOBBIC ¥ TPEHUHTOBBIC

3 MHAMBH/yaJIbHBIC U TPYIIIOBHIC

14. Kakoii caMblii TPOCTOI U pacpOCTPaHEHHBIA METO aKTUBHOTO O0y4YeHHUs1?
1 npe3enrarus

2 KeWC-TeXHOJIOTHS

3 nmpoOneMHast JISKIUs

15. Yrto Takoe aKkTUBHBIE METOAbI OOYUECHMUSI?

1 MeTo/1b1, KOTOpBIE MOOYKIAIOT yYaAIIUXCSl K aKTUBHOM MBICIUTENBbHON U
MIPaKTUYECKON JeSITENbHOCTH B IIPOLIECCE OBIIAACHUS YU€OHBIM MaTepraIoM

2 OpraHW30BaHHBIH MEAArOTOM CIIOCO0 aKTHUBHOTO B3aMMOICHUCTBUS CYOBEKTa C
poOIeMHO-TIPEICTABIEHHBIM COIepKaHNUEM 00Y4YEHHUsI, B X0JIe KOTOPOTO OH
nprooIaercss K 00beKTUBHBIM MPOTHUBOPEUUSIM HAYYHOTO 3HAHUS U crioco0am Ux
pelieHus

3 MeTOJ], B KOTOPOM YUAIIUKCSI CTABUTCS B CUTYAIIUIO, KOT/Ia OH CaM OBJIA/ICBAET
MOHATHUSIMH U MOJIX0JIOM K PEHIeHHIO MpoOJIeM B Mpoliecce NO3HAHMS

16. K akTuBHBIM MeTO1aM 00Y4EHUSI OTHOCUTCS TEXHOJIOTHS, B OCHOBE KOTOPOH
JIEKUT pelleHne Kakon-nmoo rmpodiemsl, 3aa1aun. Kak ona HazpiBaeTcs?

1 nmpoGiieMHO€e 00yueHue

2 MO3TOBOM MITYpM

3 Keilic-MeTo 1

17. Ha 9to, mpex/ie Bcero, HampaBJieHbl aKTUBHBIE METOAbI 0OyJIeHMS?

1 Ha ycusieHHe U yriryOJieHHe CYIIEeCTBYIONINX 3HAaHUH

2 Ha aKTUBU3AIUIO YUeOHO-TI03HABATEIILHON JEATEIIBHOCTHA 00YJarOITUXCS

3 Ha YCTaHOBJICHUE JIOBEPUTEIBHBIX OTHOIICHUN MEKIY YIUTEIEM U YICHUKOM

18. . IlpuHIMT COTPYTHUYECTBA MIPEANOJIAracT:

1 coueTanue BapuaTHBHOM MOJrOTOBKH, OCHOBAaHHOH Ha y4eTe 3aIpoCcoB
3aKa34MKOB M MOKEIaHUH 00yUarOIIHXCSI

2 TIOTYMHEHUS COJICPKaHUS O0YUCHHSI COJICPIKAHUIO U YCIOBUSM Pean3aiuu
Oyaymiei mpoQecCHOHaATBHON NeSITeTbHOCTH

3 pa3BUTHE OTHOIICHHI JOBEPHsI, B3AUMOIIOMOIIY, B3aHMHOW OTBETCTBEHHOCTH
00yJaromuxcs U npernojaBaTesei

19. Yto Takoe «MO3TroBOM TYypM»?

1 crioco6 npogyMpOBaHus HOBBIX UIEH JUTS PELICHUS HAYIHBIX U MPAKTUYECKUX
npooeM

2 0JIHa U3 OPraHMU3aIMOHHBIX (POPM IMO3HABATEILHOM AEATEIBHOCTH yIalIUXCs,
MIO3BOJISAIONIAS 3AKPEIHTH TTOJyYCHHBIC paHEee 3HAHUS, BOCIIOIHHUTH HEJOCTAIOUIYIO
nHpopMaInIo

3 mpolecce AUaIoruuecKoro O0IEeHUs] Y4JaCTHUKOB, B X0/1€ KOTOPOTO MTPOUCXOAUT
(dbopMupoBaHHE NIPAKTUYECKOTO OTBITA COBMECTHOI'O Y4acTUsl B OOCY)KJICHUU U
pa3pelIeHnH TEOPETUUECKUX U MPAKTUUECKUX MPobIeM

20. AKTUBHBIE METOBI IIOMOTAIOT:

1 pa3BuUBaTH MOTHBAIIMIO K OOYYEHHUIO M HAMITYYIIIHE CTOPOHBI YICHHKA
2 pa3BHUBATh UHTEPEC K MPEAMETY

3 YUUTH YUAIIUXCS CAMOCTOSITENILHO T0OBIBATH 3HAHUS

4 Bce OTBETHI BEPHBI




8. OnennBaHue pe3yabTaTOB 00y4eHH S
8.1. Bomnpocsl A5 NpoBeJeHUs POMEKYTOYHOI0 KOHTPOJIS

1. IIpoekTHast AEATENBHOCTD -BbINOJHEHNE 00YUAIOUUMUCS UHIUBUTYAIBHOTO WU

KOJUIEKTUBHOTO IIpoekTa. PoboToTexHuka.

IIpoexTsl 3DMoOAENMPOBAHUE U TPOTOTUIIMPOBAHUE.

Hcnonw3oBanue nudpoBbIX TEXHOJIOTUN B MPOEKTHOU JIESITEILHOCTH.

OO61mas xapakTeprucTHKa HU(POBBIX YUeOHBIX 00BEKTOB

Knaccudukanus undpoBbix yueOHbIX 00BEKTOB.

Crneundukanuy U CTaHAAPTHI AJI1 CUCTEM AIIEKTPOHHOTO OOYyUEHHS.

OtnuunrensHbie npuzHaku STEM oOyuenus

MexnpeIMeTHbIE CBS3H.

. [IpoexTHO-OpHeHTHpPOBaHHOE 00yUEeHHE

10 [IpuknaaHoW xapakTep y4eOHbIX 3aaHuil (YIpakKHEHH, 3a7a4, TPOEKTOB U T.
I.).

11.®opmar cocrasnenus 3aganuit STEM

12.Tun yyeOHOro MpoeKTa, MPOJOIKUTEIHHOCTD TPOSKTHOM 1eITETbHOCTH
YUEHUKOB, PO U3y4aeMbIX 3HAHUH,

13.JIaGopatopHbie pabOThI. 3aJaHUsI KOHBEPT€HTHOT'O TUIIA

14.bnokyeiH — METOMKa TPUMEHEHHS TEXHOJIOTUI

15.bnok4eiiH - enb 0J0KOB, COAEPIKAIUX HHPOPMAIIUIO O B3aUMOICHCTBUU
YYaCTHUKOB OJTHOPAHT'OBOM CETH.

16.TlosicHuTeNnbHAS 3aMKcKa AJis eJaroroB (METOAMYECKUE PEKOMEHIAINN ) 10
METOAMKE MPUMEHEHUS TeXHOJIOTUH OJOKYEHH

17. KpunroBantora, 6j0K4eitH —1iaTdopma st o0pa3oBaHUsI.

18.Jloruka BeimonHenuss STEM 3ananns. Kpurepuu onennBanus STEM 3ananus

19. IIpoekThl HAa ocHOBe Arduino

©ONDUTEWN

18.2 Bonpochl IJisi NPOBeIeHHsI HMTOTOBOM aTTeCcTANUN

MeTo1b1 aKTUBHOTO 00YUYEHUS

Hcnonp3oBanue uppOBBIX TEXHOJIOTUN B MPOCKTHOM EITEITHHOCTH.

OO6mast xapakTepucTHKa TUGPOBHIX YIEOHBIX 00HEKTOB

OtmuuurensHbie npuzHaku STEM oOydenus

[IpoeKkTHO-OpHEHTUPOBAHHOE O0yUEHHE

dopmat cocrasnenus 3aganuit STEM

biiok4eliH — MeTOAMKA TPUMEHEHNS TEXHOJIOTHUIA

Kaprouka (cxxatoe onvcanue) uppoBoro yaeOHOro o0bheKTa.

. ABTOpCKOE TIpaBO NU(PPOBHIX YIEOHBIX 0OHEKTOB

10 Hcnonp3oBaHue METO0B aKTUBHOT'O O0YUEHUS: TPOOJIEMHBIN, 3BPUCTHUECKUA,
MIPOEKTHBIN, UCCIEOBATEIBCKUHN U T. .

11.TIpoektHo-opueHTpoBanHoe STEM-o0yueHus.

©CoNoOOR~WNE



12.Bua npoeKTHOH AesITeIbHOCTH YUEHUKOB, CIIOCO0 MPEACTaBICHUS PE3yIbTaTOB
MPOEKTa

13.IlocTaHOBKa MPAKTUYECKOM 3a7a4 MPOOJIEMHOIO XapaKTepa. MPOBEACHHE
HCCIIEIOBAHUM.

14.Moodle, edX, Stepik. CO0p u aHaM3a JaHHBIX, KaK MPOTPecC OTAEILHOTO
y4auierocs.

15.Hactpoiiku cucTeMbl OIlEHUBAHUS.

16.®opmat onucanus 3ananus STEM

17. Opranuzanusi Hay4YHO-MCCJEJ0BATENLCKOW  JIESITENIbHOCTH TMpPU  U3YYEHUU
POOOTOTEXHUKH

18.MexnpenMeTHbIE CBSI3U, NpaKTUYEeCKas OPUEHTUPOBAHHOCTh MpU OOYyYEHH
uH(pOpPMATUKE U POOOTOTEXHHUKE.

19.Peanuzauusa moaeneit STEM-o06yuenus nundopmatuke u poOOTOTEXHUKE

9. ITocTKypcoBoOE CONMPOBOKIEHHE

[{enu MOCTKYpPCOBOTO COMPOBOXKICHUS . OKa3aHHUE YCIYTH KOHCYJIBbTHPOBAHUS 110
meroauke STEM-o0ydeHns eCTECTBEHHOHAYYHOTO HAIPABIICHUS.

3aJ1ayu TOCTKYPCOBOTO COIPOBOKICHUS :

- co3laTh M O0ECMeYnuTh HEOOXOIWMBIE OpPraHU3alMOHHO-TICIarOTHUYECKUE
yCJIOBHS JJIs1 opranu3aiuu u peanusanuu STEM-o0ydenus;

- METOJIWYECKOE M MPAKTHUYECKOE COMPOBOXKICHUE NIEATEILHOCTH Teaarora 1o
BHEJIPEHUIO  METOJMKH  TPUMEHEHUS  MEXIUCHUUIUIMHAPDHOTO  OOydeHus B
MIeIarOTHYeCKyIo MPaKTUKy, neMmoHctparus blockchain Texunomorun.

Ha kypce Ha3BanHble 3agauM OyayT pemaTbCs NyTeM MPEAOCTABICHUS
METOAMYECKUX PEKOMEHJAIUA W KOHCYJIbTAIlUd IO aKTyaJIbHBIM BOIIPOCAM,
BO3HHMKAIOIIUM B ITPOIIECCE MPUMEHEHHUS Ha MPAKTUKE MOJTYYEHHBIX Ha KypcaxX 3HAaHUH.

®opMBI TOCTKYPCOBOT'O COMTPOBOXKICHUS - KOHCYJIbTAIIHS.

10. Cnucok OCHOBHOI1 U JOMOJHUTEIbHOM JIUTEPATYPbI
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