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Pa3zgen 1. XapakTepucTHKA IPOTrPAMMBI

1.1. ean

peaau3zanuu

nporpamMmbl  —

COBEPIICHCTBOBAHUE

podhecCHOHATBEHBIX

KOMIIETEHIIUM y4yuTeNleld HayaJbHBIX KJIacCOB B O0OJACTH HHXEHEPHOro oOpa3oBaHHUs MIaJLINX

IIKOJIbHUKOB, HAINPABJICHHBIX HAa peaU3allfio MMPOrpaMM Y4eOHBIX NPEAMETOB HAYaJIbHOTO OOIIEro

oOpa3oBaHus.

1.2. Ilnanupyemble pe3yJabTaThbl 00y4eHMSI.

TpynoBast hpyHKIHS TpynoBoe neiicTBre 3HaTh Ymeth
[InanupoBanue u 1. Teopernueckue 1. IIpoexTupoBaTh
Obwenearornyeck MPOBEACHUE YICOHBIX OCHOBBI HHTEIPUPOBAHHBIE
ast yHKIHSL. 3aHATUN HHXXEHEPHOI'O 3aHATH,
OGyuenne obpa3oBaHus OPHEHTHPOBAHHEIE HA
MITaIIINX pa3BUTHE UH)KEHEPHOTO
LIKOJIbHUKOB B MBIIUICHUS U
Ilegarornueckast
koHTekcTe OI'OC (dopMupoBaHue
NeSTEILHOCTD I10 o
peanuzanm HOO. WHXCHEPHBIX YMEHUH y
NpOTpaMM MJIaJIIINX HIKOJIbHUKOB.
HAYaIbHOTO OOILEro 2. Pa3pabaTbIBaTh
O6p3.30BaHI/IH HHXXCHCPHBIC ITPOCKThI U

WH)KCHEPHBIC 33124y JUIsI
MJTQJIIIAX [TKOJIbHUKOB,
OIIPENENATh UHKECHEPHBIC
yMeHHsI, Ha (POPMUPOBAHHE
KOTOPBIX OHH HAIIPABIICHBI.

®opMupoBaHue
YHHUBEPCAITbHBIX
y4eOHBIX IeUCTBUN

2. Meroanku
OIICHKH
MHKEHEPHBIX
YMEHUN MIIAJIINX
IIKOJIbHUKOB .

3. IIpoBOIUTH KOHTPOJIb U
JTMarHOCTUKY
c(hOpMUPOBAHHOCTH
VH)KECHEPHBIX YMEHUN
MJIQIIIMX HIKOJBHUKOB Ha
KPUTEPUAILHON OCHOBE

1.3 Kareropus caymaresueii: yaurens HOO.
14. ®@opma oOyuyeHusi — OYHas, C MPUMEHEHUEM JHUCTAHIIMOHHBIX OOpa30BaATEIHHBIX

TEXHOJOTHMU.

1.5. Cpox ocBOeHHSI IPOrPaMMBbI: IIECTh y4eOHbIX AHEH (25 Mas - 30 mas 2026 roaa).



Paznen 2. Coaep:kanue NporpaMmMbl

3aHATHH, GOPM KOHTPOJIA.

2.1. Conep:kanue mporpaMmbl B pa3pe3e pa3ziejioB (MoayJieii), TeM, BHAOB Y4eOHBIX

Ne i/

HaumeHoBaHue pa3jieJios,
Moay.Jiei

Bcero
JacoB

B ToMm umnciie:

HHTCPAKTHBHbIC

JEeKIMH

MpaKT.
3aHATHS

CaMOCTOAT.
padora

DopMbI
arrecra
111071

IIponeaeBTHKA HHKEHEPHOTO
o0pa3zoBaHusI MJIAIIIIUX
LIKOJIbHUKOB KaK TPeH/
COBPEMEHHOI0 HAYAJIbHOI0
0011ero oOpazoBaHus

1.1.

NuxenepHoe o0pa3oBaHue Kak
COCTaBJIAIOLIAs
TEXHOJIOTUIECKOTO
IPOCBEIICHHSI 00yYarOTHXCsI

Ananus
JOKYMEH
Taluu

1.2

[Ipobnema mporneneBTHKH
WH)XEHEPHOTO 00pa30BaHus
MIagumunx MKOJIbHUKOB

1.3

Me:xnpeameTHas HHTErpanus
YPOYHOU ¥ BHEYPOUHOU
JESATEIIBHOCTH MJIaAIINX
IIKOJIBHUKOB KaK OCHOBA
MH)KEHEPHOro 00pa3oBaHus

[IpakTyu
eckas
pabora 1

Opranun3anus HHKEHEPHOI o
o0pa3zoBaHus MJIAIIIHX
IIKOJIbHUKOB NIPH
peajin3aluu NporpamMmm
yueOHbIx npeameros. HOO

16

11

2.1

NHxeHepHOE MBINUICHUE U
VUHXCHEPHBIE YMEHHUSI
oOyyaromuxcst Kak pe3yiabTaThl
MH)XEHEPHOro 00pa30BaHus; UX
JMarHOCTHKa

2.2

DopMHUpPOBaHNE UHKEHEPHOTO
MBIIIEHUS] U UHKEHEPHBIX
YMEHHUN y MIIQAIINX
IIKOJILHUKOB CpPEICTBAMU
npeaMeToB «MaTtematuka» u
"Tpyn (TexHonorus)"

2.3

Mozenbs MHXEHEPHOTO
00pa3oBaHMs MITAJIIITUX
LIKOJbHUKOB

B MAOY «MuxenepHas
mkona um. MLIO.
[upynbeaukoBay r. [lepmu: u3
OTbITa pabOTHI yUUTENEH
HaYyaJIbHBIX KJIACCOB

[TpakTu
eckas
pabora 2

Oo0s3arebHBIC
MOTYJIN

y4eOHbIe




Peanu3zanus rocynapcTBeHHOM
31 MIOJINTUKHU B chepe BOCHUTAHNS 9 1 1 0 oot
Ha YpOKaxX U BO BHEYPOYHOMH
JeSITEIbHOCTH
[Ipodunaktuka TeppopusmMa u
€ro UJCOJIOTHUU B
3.2 00pa3oBaTebHBIX 2 1 1 0 TeCT
opranuzanusx I[Iepmckoro
Kpast
Hcnonp3oBanue 000pypoBaHUs
33 U 1 POBBIX PECYpPCOB B } 2 1 1 0 TecT
00y4eHUHU U BOCIIUTAHUH JIETEH
Y TIOJIPOCTKOB
Oxka3zaHue nepBoil OMOIIH B
3.4 | ycioBusx o0pa3oBaTelbHOI 2 1 1 0 Tect
OpraHu3aIu
[Ipesent
arust
TUIaHa-
HTroroBas arrecranus
KOHCIICK
4 4 0 4 0 Ta
UHTETpU
POBaHHO
ro
3aHSATHUS
Beero | 36 12 24 0

2.2. Padouas nporpamma
Bxoonoii konmpoas: onpoc.

KpaTkoe onucanue MOAYJIeH U TeM

MOAYJIb 1. HPOINEJEBTUKA UH)KXEHEPHOI'O OBPA3OBAHUSA MJIAIIITNX
HIKOJBHUKOB KAK TPEH/I COBPEMEHHOI' HAYAJIBHOI'O OBIIEI'O
OBPA3OBAHUA

Tema 1.1. MHuxkeHepHoe o0pa3oBaHHe KaK COCTABJSIONIAsE TEXHOJOTHYeCKOIo
npoceBelieHns odyuawmuxcs (Teopust — 1 yaca, npakrudeckoe 3ansaTue — 1 yac).
Ilepeyens Bonpocos.

AHanu3 NoHATHH "UHXXeHepHoe oOpazoBaHMe", "HHKEHEPHOE MbIIUIEHHE", "KOHCTPYKTOPCKOE
MbllIeHne", "uHKeHepHble yMeHUs", "UHKeHepHas TpaMOTHOCTE". CBsI3b HHKEHEPHOT0 00pa30BaHuUs
C TEXHOJIOTMUYECKUM TpocBenieHneM oOyuaromuxcs. Konnenuusa «TexHonornyeckoe mpocBelieHUe
(MaTeMaTH4ecKoe U eCTECTBEHHOHAay4YHOEe 00pa30BaHME) KaK CIOCO0 YKPEIJIEeHUs TEXHOJIOIHUECKOTo
cyBepenutera ctpanb». TpedoBanus @I'OC HOO k ¢popMHpPOBaHUIO TEXHOJIOTMUECKON KYIbTYPHI.

Conep:xaHue TeMbl.

WNmxenepHoe oOpa3oBaHuEe MIIQAUIMX IIKOJBHUKOB Kak mporecc (OPMHUPOBAHUS OCHOB
WH)XEHEPHOIO MBIIUIECHNs, HABBIKOB KOHCTPYMPOBAaHHs, MOIEIUPOBAHMS, DPELICHUS HHKCHEPHBIX
3aJa4 ¥ pa3BUTHUS MHTEpeca K TEXHUUECKOMY TBOpuecTBY. Llenps nHxeHepHOro 00pa30BaHUs MIIAAIINX
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mKoabHUKOB. TpeboBanmss OI'OC HOO x dopmMupoBaHHIO TEXHOJOTHUYECKOW KYJIBTYPHI.
HNuxenepHoe o0pa3oBaHME KaK COCTABISIONIAS TEXHOJOTUYECKOTO IPOCBEIICHUS! IIKOJILHUKOB.
KoMmnoHeHThI MH)KeHEePHOT0 00pa30BaHMs MIAAMINX IKOJIbHUKOB.

Teopus.

WNmxenepHoe o0pa3oBaHMe MJIAIIIMX MIKOJIBHUKOB pacCMaTpUBAeTCI Kak  IPOLECC
(GopMHpOBaHHS OCHOB HWH)KEHEPHOIO MBILIUIEHHS, HaBBIKOB KOHCTPYMPOBAHHUS, MOJEIMPOBAHUS,
pelIeHNs MHXEHEPHBIX 33Jay M Pa3BUTHUsS HHTEpeca K TEXHUYECKOMY TBopdecTBY. OH BKIIOYAET
pa3sBUTHE JIOTMYECKOTO MBIIUIEHUS, MPOCTPAHCTBEHHOI'O BOOOpa)KEHUs, KPEaTUBHOCTH, YMEHHUs
paboTaTh B KOMaH/€ U MPUMEHATH 3HAHHSI HA TPAKTHKE.

C unxeHepHbIM 00pa30BaHUEM TECHO CBSI3aHbI IIOHATHSL:

- "HH)KEHEPHOE MEBIIIICHHE" - CIHOCOOHOCTh aHATM3UPOBATh M PEIIaTh CIOKHBIC 3aayH,
coyeTasi CUCTEMHBIN ITOAXO0J, TBOPUYECKUM IIOUCK U MPAKTUYECKOE NPUMEHEHUE TEXHUYECKUX 3HAHUU.
OTO KOMIUIEKCHOE MBIIUICHNE, O0BEINHSIONIEE JIOTUKY, TOHUMAHUE CTPYKTYp (MaTepHaIbHBIX HIIH
IIPOrpaMMHBIX) U YMEHHE HPOEKTHPOBaTh 3((EKTUBHBIC PELICHUS B YCIOBUAX OrpaHuueHui. Jlms
HEro XapakTepHbl KPEaTUBHOCTh U MHHOBALMU (ITOMCK HECTAHAAPTHBIX IyTEH pelIeHUs] TEXHUUECKUX
IIPOTUBOPEUMIT), KOHCTPYHPOBAHUE B YCIOBHIX OrpaHUYEHUH (CIOCOOHOCTH CO3aBaTh pabOTarOIINI
MPOAYKT C y4eTOM OF0/KeTa, MaTepHUaioB U BPEMEHH), OIBIT P00 1 omHO0K (YMEHHE BOCTIPUHUMATh
HeyJauu KaK 4acTh Mpouecca 00y4yeHHs U COBEPILICHCTBOBAHMUS).

- "KOHCTPYKTOPCKOE MBbIIIJIEHUE " - KOTHUTHBHBIA HPOIECC, HANpPABIEHHBIH Ha IOUCK
CTPYKTYpBI B Xaoce, CIOCOOHOCTh pa3dupaTh CIIOKHBIE NMPOOJIEMbl HA KOMIIOHEHTBI M CO3/1aBaTh U3
OTJEJIbHBIX AJIEMEHTOB 1IEJIOCTHBIE CUCTEMbI, PEIICHUS WM YEPTEXKU. DTO YMEHUE NEPEKIIIOUAThCS C
IPUYMH HeyJa4y Ha MPAKTUYECKUH TOUCK CIIOCOOOB UX UCIPABIICHHUS.

- "HHXEHEepHblE YMEHUA'" - KOMILJIEKC 3HaHWM, HABBIKOB M CIIOCOOHOCTEH, HAIPaBJICHHBIX Ha
CO3/laHHe, NPOEKTHPOBAHUE, aHAIU3 U OOCIYy)XHBAaHUE TEXHUYECKMX CHCTEM, MEXaHU3MOB H
TEXHOJIOTUYECKUX IpoueccoB. K OCHOBHBIM COCTaBISIOUIMM HMH)KEHEPHBIX YMEHUI OTHOCAT
IIPOEKTUPOBAHNUE U MOJECIUPOBAHHE, TEXHUUECKOE MBIIUIEHUE, IPOU3BOJCTBEHHbIE HaBbIKU (YMEHHUS
paboraTte C MarepuaniaMd ¥ HHCTPYMEHTaMH), aHATUTHUYECKUH CKJIaa yMma, TpOoQecCHOHATHHYIO
KOMMYHHKAIHIO.

- "MH)XEHEepHas  IpaMOTHOCTh" -  KOMIIOHEHT  (YHKIMOHAIbHOM  IPaMOTHOCTH,
MOJIpa3yMeBalOIIUi CIIOCOOHOCTh YeJIOBEKa pellaTh MPAaKTUYECKUE TEXHUUYECKHE 3aJaud, MOHUMATh
MPUHLIMIIBL pabOThl YCTPOMCTB, BU3YalM3UPOBATH CTPYKTYpYy OOBEKTOB M padoTaTh B YCIOBHSX
OTpPaHUYCHUH.

WnxeHepHoe 00pa3oBaHUE SIBISETCS COCTABIISIOMIEH TEXHOJOTUYECKOTO IPOCBEIICHHUS
MJIQJIINX IIKOJbHUKOB, HalpaBleHHOW Ha (opMupoBaHMe Yy OOydYaroOUIMXCS 1EJIOCTHOrO
MIPEJICTABICHHUSI O TEXHOJOTMYECKOW cpefie KaK pe3ysbTaTe uYelIOBEYECKOH AesITeNbHOCTH, 0a30BBIX
NpPUHIMIAX €€ CO3/laHusl U YCTOMYMBOIO B3auMOJIeHCTBUS ¢ Hell. OCHOBHOH II€NIbI0 MHKEHEPHOTO
00pa3oBaHMs SBISETCS PAa3BUTHE WHKEHEPHOTO MBIIIJICHUS, WH)XXEHEPHBIX YMEHUH Yy MIaJIIIux
IIKOJIbHUKOB, ()OPMHUPOBAHHME MEPBUYHON TEXHOJOTMYECKOW TI'PaMOTHOCTH, ONPENENIIeMON Kak
«CHocOOHOCTh TTOHUMATh, UCIIOJIB30BaTh, OLEHUBATh TEXHOJIOTUU M YIPABJIATH UMU IS JOCTHXKEHUS
MPAKTUYECKHUX IeJieil»; BOCIHMTAHHWE OTBETCTBEHHOrO M 0O€30MacHOro OTHOIIEHHS K TexHocdepe;
CTUMYJIUPOBAHHE MO3HABATEIBLHOIO MHTEpeca K MUPY Mpodeccuil TEXHOJIOTHYECKOH U WHIKEHEPHOM
HaIpPaBJIEHHOCTH.

IIpaBoBbIE M COJEp/KATENbHBIE OCHOBBI TEXHOJOTMYECKOTO IPOCBELICHUS 3aKPEIUIEHBl B
CUCTEME JOKYMEHTOB (enepanbHOTO ypoBHs. DenepanbHbI TOCYAapCTBEHHBIM 00pa30BaTeIbHBIN
CTaHJApT HayaJbHOro oO0IIero oOpa3oBaHHs B paMKax mpeaMeTHoH obmnactu «TexHomorus»
onpezensieT TpeOOBaHUS K MPEIMETHBIM pe3ylbTaTaM, TaKHUM KakK IOJy4eHHE IEepBOHAYAIBLHOTO
OIbITA MPAKTUYECKON MPpeoOpa3yroleil 1esTeIbHOCTH, OCO3HAHUE POJIM TPY/la, OCBOCHUE TEXHOJIOTHI
pyuHoii 00paboTku MmarepuanoB. Ctparerust pa3Butus Bocnutanus B Poccuiickoit denepauuu Ha
nepuof 1o 2025 rona akUEeHTHPYET BOCIIUTATENbHBINA MMOTEHIMAI TEXHOJIOTMYECKOIO MPOCBEIIECHHUS,
BbIIETSAS 3anadd (OPMHUPOBAHUS TPYAOBOW KYJbTYphl, YBaXEHHS K TPyAy M YEJIOBEKYy Tpy.a.
Konnenmus mnpenopaBanusi npeaMeTHoll obnacté «TexHONOrus» HEMOCPEICTBEHHO pPAaCKPBIBAET
HEOO0XOMMOCTh MOJIEPHU3ALMU COJEPXKAHUSA B CTOPOHY HMHTErpalid TPaJULMOHHBIX HABBIKOB M
COBPEMEHHBIX TEXHOJIOTUH (IHM(POBBIE MPOU3BOJICTBA, POOOTOTEXHUKA), YTO (POPMHUPYET BEKTOP LIS
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oOHoBIIeHUs TiporpamMm. B mpoekTe mokymenTa "TexHOIOTHUECKOe MPOCBENIeHne (MaTeMaTHIeCKoe 1
€CTeCTBEHHOHAYy4YHOEe OO0Opa3oBaHHE) KaK CHOCO0 YKPEIUIEHHS TEXHOJIOTHYECKOTO CyBEpPEHHUTETa
ctpanbl" (MockBa, 2024) oOparaeTcss BHUMaHHE HAa aKTyalU3aIli0 TEXHOJOTHUUECKOTO COICpKaHMUs,
pa3BUTHE Yy MOJIOJIEXKU UHTEpECA K UHKEHEPHBIM HAYKaM U COBPEMEHHBIM TEXHOJIOTHUSIM.

KomnonentamMu nH>X€HEpHOT0 00pa30BaHuUsI MIIAIINX IIKOJILHUKOB SIBJISIOTCS:

o Mamemamuueckue u HayuHvle OCHOBbl. PelleHNE JIOTMYECKUX M HECTAHJAPTHBIX 3a]ad,
rOJIOBOJIOMOK; MOHMMAaHHE 0a30BBIX HAayYHBIX MPHUHIIMIIOB, MPOBEACHHE MPOCTHIX SKCIEPUMEHTOB,
U3y4eHHE (DU3MUCCKUX SBICHHIA.

o Unoicenepnoe mvluiienue u peuieHue npodOiem. YMEHUE aHaJIU3UPOBATH MPOOJIEMBI,
dbopMynupoBaTh 3aJa4d, T€HEPUPOBATh UJECH, IUIAHUPOBATH PAaOOTY, OMPEIENATh PECYpChl U CPOKH,
pacrpenenats 005S3aHHOCTH, OLICHUBATh U aHATU3UPOBATH PE3yIbTATHL.

o Kpeamusnocmo u unnogayuu. I1ouck HeCTaHIAPTHBIX PEUICHUH, CO3/IaHUE U TECTUPOBAHUE
MOJIeIIeH, SKCIIEPUMEHTHI C KOHCTPYKLUSAMH, U3y4€HUE HCTOPUH N300PETEHNI 1 HMHHOBAIUIA.

o KommyHukayus u compyoHuyecmeo. YMEHHE HW3JaraTb HUIEH, apryMEHTHPOBATh CBOIO
TOYKY 3pEHUSI, COTPYAHUYATD, CAYIIATh APYTUX, HAXOAUTb KOMIIPOMHUCCHI.

o UHngopmayuonuvie  mexHono2uu u yugpposas  epamomnocms. Viconb3zoBaHue
KOMITHIOTEPHBIX MHCTPYMEHTOB, padoTa CO CHEIHATM3UPOBAHHBIMH MPOTpaMMaMM, TTOMCK U aHAIIU3
nH(pOpMalLlUY B UHTEPHETE, CO3JJaHIE aITOPUTMOB U IIPOTPaMM.

Opranu3anus WHXEHEpHOro 00pa30BaHUS B HAYAJbHOHW IIKOJIE MPEAINOJaraeT NPUMEHEHHUE
aKTUBHBIX MeTOA0B M (hopm oOyuenus. Cpeau MHOTooOpa3usi KOTOPHIX MOYKHO BBIIEIHTH. METO]I
MIPOEKTOB, MPOOJIEMHBIN, YaCTUYHO-TIOUCKOBBIM, UCCICIOBATEIBCKUM, CO3/1aHUE UTPOBBIX CUTYAIUH,
B KOTOPBIX 00yUaroluecs MPUMEHSIOT 3HAHUS U HAaBBIKU B 00JIACTU MHXKEHEPHH.

@opMBl OpraHu3aluyd yueOHOro mporiecca: TEOPeTUUECKHe H yd4eOHO-TPAKTUYECKUE 3aHSTUS;
paboTa 1O MHIMBUAYAJIBHBIM IUIaHAM (MCCIIEIOBATEIbCKHE MPOEKTHI); TPYNIOBAs M MapHas paboTa
(coBmecTHas paboTa HajJ MPOCKTaMHU CIIOCOOCTBYET Pa3BUTHIO KOMMYHHKATHBHBIX HABBIKOB, YMCHHSI
JIOTOBapUBAThCS, PACIPENEATh 00S3aHHOCTU ITPOEKTHAs JESITEIbHOCTD).

OnHako CUCTEMHOMY BHEAPEHHUIO MH)KEHEPHOro 00pa30BaHUS HA yPOBHE HAYAIBHOM IIKOJIBI
MPENSATCTBYIOT THUMHUYHBIE TPYAHOCTH: JeDUIMT KBATU(PHUIIMPOBAHHBIX KaJpOB, 0OJATAIONINX
KOMITETEHIMSIMU B OOJIACTH WHXKEHEPUHU; HEJAOCTATOYHAsI MaTepHUaIbHO-TEXHHYECKass OCHAIEHHOCTh
IIIKOJI; BBICOKAsl Harpy3Ka Ha I1eJlaroroB, OrpaHMYMBAIOLIAs BPEMs HA OCBOCHHE HOBOT'O COJIEpIKAHMUS,
METOJIMK U o0opymoBanus. J[s mpeogoneHust JaHHBIX 3aTPyIHEHUH HeoO0XoauMa cucTeMHas paboTta
[0 COBEPILICHCTBOBAHUIO MPO(PECCHOHAIBHBIX KOMIETEHLUH MeNaroroB B 00JacTH HH)KEHEPHOIO
oOpa3oBaHMs, pa3pabOTKEe COBPEMEHHBIX Y4EOHO-METOAMYECKHX KOMIUIEKCOB, IMOACPKUBAIOIINX
YUHUTENS B pealu3aluu CcojepkaHus, (opMm, METOJO0B, OPUEHTUPOBAHHBIX Ha HHXXEHEPHOE
o0pa3oBaHKe MIAANINX KOJIHHUKOB, PA3BUTHE Y HUX MHKEHEPHOTO (KOHCTPYKTOPCKOTO) MBIIILICHUS,
VHKEHEPHBIX YMEHUM.

IIpakTuka.

3aoanue. VI3yunte HOpMATHBHBIE JOKYMEHTHI 10 HAYYHO-METOJIUYECKOMY COTPOBOMKICHUIO
MeJarornyeckux paboTHUKOB!

1. «TexHONOTrMYECKOE MPOCBEIICHNE (MAaTEMAaTHYECKOE M €CTECTBEHHOHAYYHOE 00pa30BaHUE)
KaK CIOCO0 YKPEIUICHHS TEXHOJIOTMYECKOTO CyBEpeHHMTETa CTpaHbl» (mpoekT, Mocksa, 2024 r.).
CCBUIKA

2. «®I'OC HOO, Ilpukaz MunnpocBemenuss Poccun Ne 286 or 31.05.2021» (pex. ot
18.06.2025 r. Ne 467) cchinka

3. Crparerus pa3sutus Bocnutanus B Poccuiickort ®enepanmu Ha mepuon jgo 2030 roma
(mpoext ot 17.12.2024 r.) cchuika

4. Konnenmus pa3BUTHS MaTeMaTHdeckoro oOpa3zoBanmsi B Poccuiickoit deneparnuu, yTB.
pacniopsbxenueM IlpaButensctBa Poccuiickoit @enepanuu ot 24 nexabpst 2013 r. Ne 2506-p ( B pexn.
ot 08.10.2020 r.). cchblika

5. Konnenmuii npenogaBanust yuyeOHbIX TpenMeToB «Dusmkay, ccblika «XUMHUS» CCBLIKA
(yrBepxaensl pemenneMm Komrernn Munnpocsemenus Poccun, mporokon ot 3 aexadbpst 2019 r. Ne
[IK-48H), «buonorusi» cchuika (omoOpeHa pemieHueM QeaepalbHOrO Y4eOHO-METOINIECKOTrO
o0beauHeHus 1Mo o01eMy 00pa3oBaHuI0, MPOTOKOJ oT 29 ampenst 2022 r. Ne 2/22).


https://docs.yandex.ru/docs/view?tm=1776180076&tld=ru&lang=ru&name=konczepcziya_tehnologicheskoe-prosveshhenie.pdf&text=%D0%9A%D0%BE%D0%BD%D1%86%D0%B5%D0%BF%D1%86%D0%B8%D1%8F%20%D1%80%D0%B0%D0%B7%D0%B2%D0%B8%D1%82%D0%B8%D1%8F%20%D0%B5%D1%81%D1%82%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D0%BD%D0%B0%D1%83%D1%87%D0%BD%D0%BE%D0%B3%D0%BE%20%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F%20%D0%B2%20%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%BE%D0%B9%20%D0%A4%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D0%B8%2C%20%D1%83%D1%82%D0%B2.%20&url=https%3A%2F%2Fedsoo.ru%2Fwp-content%2Fuploads%2F2025%2F01%2Fkonczepcziya_tehnologicheskoe-prosveshhenie.pdf&lr=50&mime=pdf&l10n=ru&sign=ab66c89a656d81ab756e18c1e6072ea9&keyno=0&serpParams=tm%3D1776180076%26tld%3Dru%26lang%3Dru%26name%3Dkonczepcziya_tehnologicheskoe-prosveshhenie.pdf%26text%3D%25D0%259A%25D0%25BE%25D0%25BD%25D1%2586%25D0%25B5%25D0%25BF%25D1%2586%25D0%25B8%25D1%258F%2B%25D1%2580%25D0%25B0%25D0%25B7%25D0%25B2%25D0%25B8%25D1%2582%25D0%25B8%25D1%258F%2B%25D0%25B5%25D1%2581%25D1%2582%25D0%25B5%25D1%2581%25D1%2582%25D0%25B2%25D0%25B5%25D0%25BD%25D0%25BD%25D0%25BE%25D0%25BD%25D0%25B0%25D1%2583%25D1%2587%25D0%25BD%25D0%25BE%25D0%25B3%25D0%25BE%2B%25D0%25BE%25D0%25B1%25D1%2580%25D0%25B0%25D0%25B7%25D0%25BE%25D0%25B2%25D0%25B0%25D0%25BD%25D0%25B8%25D1%258F%2B%25D0%25B2%2B%25D0%25A0%25D0%25BE%25D1%2581%25D1%2581%25D0%25B8%25D0%25B9%25D1%2581%25D0%25BA%25D0%25BE%25D0%25B9%2B%25D0%25A4%25D0%25B5%25D0%25B4%25D0%25B5%25D1%2580%25D0%25B0%25D1%2586%25D0%25B8%25D0%25B8%252C%2B%25D1%2583%25D1%2582%25D0%25B2.%2B%26url%3Dhttps%253A%2F%2Fedsoo.ru%2Fwp-content%2Fuploads%2F2025%2F01%2Fkonczepcziya_tehnologicheskoe-prosveshhenie.pdf%26lr%3D50%26mime%3Dpdf%26l10n%3Dru%26sign%3Dab66c89a656d81ab756e18c1e6072ea9%26keyno%3D0
https://normativ.kontur.ru/document?moduleId=1&documentId=501743
https://sh6-kasimov-r62.gosweb.gosuslugi.ru/netcat_files/32/315/proekt_Strategii_razvitiya_vospitaniya_v_RF_do_2030_goda.pdf
https://iro61.ru/upload/iblock/6ab/zg1ctujihl015hhqmab8g63u1gf7op6q/3375-04.pdf
https://docs.edu.gov.ru/document/60b620e25e4db7214971c16f6b813b0d/
https://docs.edu.gov.ru/document/0b91a0fbd7deae619ad552137f44dc3d/
https://docs.edu.gov.ru/document/a689dbd81851028caa60d55bae90f106/

6. Konnenmus mnpenonaBanus npeametHoi obmactu  «TexHomorus» (yTB. pellleHHEM
Konnerun Munnpocseuienust Poccuun 24.12.2018). ceblika

Tema 1.2. IIpo0jiema nponeaeBTUKN HHAKEHEPHOT0 00Pa30BaHMs MJIAMIIMX HIKOJbHUKOB
(Teopusi — 1 yac, npakTHYeckoe 3aHsiTue — 1 yac).
Ilepeyenb BONpocoB.

BO3paCTHBIe OCO6€HHOCTI/I MiIagmnx MKOJIBbHUKOB W BO3MOXHOCTHU HX BOBJICYUCHHUA B
TEXHOJIOTUYECKYIO  JIeATeNbHOCTh. DOpMbI  TPONENEBTHKH  HMHXCHEPHOTO  00pa3oBaHUsS B
00pa30BaTeNbHON OpraHu3aluu o0IIero 00pa3oBaHusl.

Conep:xaHue TeMbl

Bo3spacTHble 0COOEHHOCTH COBPEMEHHBIX MIIAJIIMX IIKOJBHUKOB (KJIMIIOBOE MBIIUICHUE U
BOCIIPUSITHE, BBICOKas NOTPEOHOCTh B MABIDKEHHH, LU(POBas TPaMOTHOCTb, CMEHa Beaylei
JESTeNbHOCTH, PAa3BUTHE BOJIM M CAMOCO3HAHMSA, SMOLMOHAIbHAs BOBJIEYEHHOCTh). Bo3MokHOCTH
BOBJICUCHUS MJIAJIINX IIKOJIBHUKOB B TEXHOJIOTMYECKYIO JEATEIBHOCTh: pPOOOTOTEXHHMKA U
KOHCTpYUpOBaHue, Lu(ppoBoe TBopuecTBO U 3D-mozpenupoBaHue, NMPOEKTHBIM IOAXOJ, HUIPOBBIE
TexHojoruu. KoHkpeTHble IprMepsl HHTErpUpoBaHHOTO coaepxkanus B pamkax GI'OC HOO.

Teopus.

Boei6op mpodeccun - 0nHO U3 OCOOEHHO CEPbE3HBIX, OUEHb BAXKHBIX PEUIEHUH B KHU3HU
yenoBeka. Jlemas BBIOOpP, BBITYCKHUK INIKOJBI HE TOJBKO OIpPENENieT OCHOBHOE 3aHATHUE Ha BCIO
HU3Hb, HO U CBOM KPYI OOIIEHHUS, CTUJIb CBOEH KU3HU, KOMMYHHUKAIMIO B COLIMYME, U JaXKe CyIb0Yy.

Ha ceronusimHuil 1eHb OAHUM U3 Ba)KHBIX HalpaBJIeHUI TOCYAapCTBEHHOM MOIUTUKH B chepe
o0Opa3oBaHMs SBISIETCS HEOOXOAMMOCTH CO3JaHUS THOKOH, © OJZHOBPEMEHHO CTAaOMIBHO
(YHKLIMOHUMPYIOLIEH CHCTEMbl HEIPEPHIBHOTO HHXXEHEpHOEe oOpa3oBaHue. B0o30OHOBUTH, MPOOYANUTH
MHTEPEC LIKOJIbHUKOB K TEXHUKE, TEXHUYECKUM CIELHMAIBHOCTSAM SIBJISIETCS BaKHOM COCTaBIIAIOIIEH
U1l IOJTOTOBKY 3aMHTEPECOBAHHBIX MH)KEHEPHBIX KaJIpOB U pabo4MX ClieUaIbHOCTEH.

JleTu HOBOTO NOKOJIEHHUSI HE UTPAIOT B UIPbl, KOTOPBHIMU ObUIM YBJIEYEHbI MX POJUTENH B
JETCTBE: «IBEHA/LATh 3aMUCOK», «Topoaku». CoBpeMeHHbIe MJIAJIINE LIKOJBHUKU - "LHU(POBbIE
abopureHsl", oHU pacTyT B LU(PpoBOii, HHOPMALIMOHHBIN BeK. VIM He HY)KHbBI TOTOBbIE UTPYLIKH, OHU
XOTAT NPUAYMaTh W W3FOTOBUTH UX CAMH CBOMMH DPYKAaMH, T.€. JUIsl HMX TEXHOJIOTMH SBIISIOTCA
€CTECTBEHHOM 4YacTbio KHM3HU. Pa3BuTHE COBpeMEHHBIX JeTel TpeOdyeT coueTaHUsl BBICOKOU
JIBUTATENIbHOW aKTUBHOCTU C AKTHBHBIM HCIIOJIb30BaHUEM IM(PPOBBIX MHCTPYMEHTOB, YTO CO3/1a€T
LIMPOKHE BO3MOKHOCTH JUISl KX BOBJICUEHMSI B TEXHOJIOTUYECKYIO JIESTEIbHOCTD.

®enepanbHble ['ocynapcTBeHHbIE 00pa3oBaTeibHbIE CTaHAAPThl HAYaJbHOIO U OCHOBHOTO
oOmiero o0pa3oBaHUsl JACKIAPUPYIOT PpEaTU3alUI0  CUCTEMHO-ACSITEIbHOCTHOIO MOJXOAa B
00pa3oBaTeIbHOM MPOIIECCE, YTO MO3BOJIAET CO3/1aTh YCIOBHUS JIJISi TOTO, YTOOBI PEOCHOK CMOT OBITh
aBTOPOM, TBOPLIOM, aKTUBHBIM CO3MJATEJIeM CBOEH >KU3HHU, YMETh CTaBHUTh II€Ib, UCKAaTh CIOCOOBI €€
JOCTUXKEHHs, OpaTh OTBETCTBEHHOCTh 3a CBOM BbIOOp M OTBEYaTh 3a HEro, MaKCHMaJbHO
HCIOJIb30BATh CBOU CIIOCOOHOCTH.

TexHomornueckasi 1esTeILHOCTh B HadasibHOU mikoJie (cormacHo @I'OC HOO) nanpasnena Ha
MOHMMaHHe MUpa Ipodeccuii, HaBBIKOB PYYHOH 00pabOTKM MaTepuanoB U KOHCTpyupoBaHus. s ee
OpraHu3alyy Lejaecoo0pa3HbIMU CTAHOBSITCS:

- redMuduUKanys - HCIOJb30BAaHUE CIOKETHO-POJIEBBIX HIP, TEXHHUUECKUX KBECTOB, T/
CO3JIaHHME MPOJIYKTA 3TO YaCTh "MUCCUU";

- nugpoBas cpena - BHEJpEHUE 31eMeHTOB 3D-MoaenupoBaHms, MPOCTHIX BU3YAIbHBIX S3bIKOB
mporpaMMHpoBaHus (Hampumep, Scratch Junior), ucmons30BaHue IUTAHIIIETOB;

- TBOPYECKHME MACTEPCKUE - HCIIOIb30BAaHUE TEXHUKHM "NU3alH-MBIIIIEHUS'", IOOIIPEHHE
CaMOCTOSITENTLHOCTH B BEIOOpE MaTEpPHUAIIOB U CIIOCO0AX OTAEIKU U3JEIUM.

Jns  coxpaHeHMs HHTepeca MJAIIIMX IIKOJIBHUKOB K HWH)XEHEPHOMY OOpa30BaHMIO
HEOOXOIUMBI: YepeI0BaHNE BUJIOB JAESITEIbHOCTH (II€PEX0/ OT TEOPETUUECKON YacTH K MPaKTUYECKOM
(koHCTpyKTOpCKO#) Kakabsle 10-15 MuHYT), akueHT Ha "pydHoi" TpyJ (Jaxe NMpU HCHOJIb30BAHUHU
IUGPOBBIX TEXHOJIOIMH BaXKHO Pa3BUBAaTh MEJIKYIO MOTOPHUKY - paboTa ¢ Oymaroi, NmiaacTUIMHOM,


https://docs.edu.gov.ru/document/c4d7feb359d9563f114aea8106c9a2aa/

KOHCTPYKTOpaMH), CO3/laHH€ CHUTyallud ycrnexa (moxBaja 3a MPOSABICHHYI0 HWHUIUATUBY H
CaMOCTOSITENTLHOCTD, & HE TOJIBKO 32 UJICAIbHBIN KOHSUHBIN PEe3ybTar).

[IponeaeBTHKa HHKEHEPHOTO 00pa30BaHMsl, a MIMEHHO 3HAKOMCTBO O0Y4YaIOIIHUXCSl C OCHOBAMHU
WHXCHEPHBIX 3HAHWIA HAYMHACTCS C HMCIIONBH30BAaHUS B y4€OHOM IpoIecce pasiudHbIX (HOpM, cpeau
KOTOPBIX:

1. YpouHas AeATeIbHOCTD: YPOKH TPYy/Aa (TEXHOJIOTHUHN), MATEMAaTUKH, OKPY)KAOIIETO MUPAa;

2. Paznuunbie BHeypouHbie 3aHaTHS, Hanpumep: « TUKO - koHcTpynpoBanue», «Mou mnepBbie
npoekTby, «Illax u Mar», «lllkosa roHOrO HHXKEHEpay, «Pellenne HecTanaapTHhIX 3aaauy», «lllkoma
KpeaTUBHOTO MbIIUICHUs». JKUBOM MHTepec y JeTeidl BCEX BO3pacTOB BhI3bIBAET paboTa ¢
KOHCTpYKTOpoM «Cuboro», KOTOpBIA HCIIOJIb3YeTCS B KayeCTBE MPONEACBTHKU HHXKEHEPHOIO
obpazoBanus. Pabora ¢ «Cuboro» HampaBieHa Ha pa3BUTHE OCHOBHBIX COIMAIBHBIX HABBIKOB SOft
skills - HaBBIKOB, MO3BOJSIOIIUX OBITH YCIECIIHBIM HE3aBHCUMO OT CHEHU(UKH ACATCIBHOCTH M
HampaBJIeHUs, B KOTOpOM paboraer yenoBek. «Cuboro» - HOBasg apxuTekrypa oOyuyenus. Pabota c
KOHCTPYKTOPOM TIOMOTaeT pPAa3BUTHIO  y4yalllUXCS, @ MMEHHO HHTEJUIEKTYalbHBIX M TBOPYECKHX
CIOCOOHOCTEH, MPOCTPAHCTBEHHOTO BOOOPAKEHUS, JIOTHUECKOTO MBIIIUICHHUS, KPEAaTHBHOCTH U YMEHUS
pabortath B komaHae. Meroauueckas ocHoBa «Cuboro» gaeT BO3MOKHOCTh y4ye€HHUKaM paboTaTh B
POJIU FOHBIX HCCIIEIOBATENICH, HHKEHEPOB, MATEMAaTHKOB M JaKe apXUTCKTOPOB, MPEIOCTABIISASI UM
WHCTPYKLWHU, MHCTPYMEHTAPHI U 3aJIaHUs I MEXKIPEAMETHBIX TPOEKTOB.

Oco0oe 3HaueHNe B MH)XEHEPHOM 00pa30BaHUU MPUOOPETAIOT:

o Koncmpyuposanue. Pabora ¢ LEGO, xyOukamu, o0O0BbEMHbIMH ¢urypamu, Oymaroi
(Hammpumep, cOOpKa pa3BEPTOK TEOMETPUUSCKUX TEJ, CO3JaHIEC MAKETOB).

e Pobomomexnuka. icionb3oBanre KOHCTpykTOopoB LEGO Mindstorms wnu Arduino s
CO3/IaHUS POOOTOB, BBIITOJIHCHUS IPOCTEHINNX 3a/1a4.

3. IlpoekTHas U uccienoBaTenbcKas AesTeIbHOCTh (HampuMep, MpoeKThl Ha TeMbl «M300peTaii
cBoii Mupy», «I[IpoekTHpoBaHHe OE30MACHOTO MPOCTPAHCTBA», «DHEPrUsi U3 COJHIA» U JPYTHE).
AKTHBHOE ydacTue OOydYalomIUXCs B MEPOINPHUATHIX, HANPABIEHHBIX HA MpPOMAaraHgy U pa3BUTHE
JIETCKOTO WHKEHEPHO-TEXHUYECKOTO TBOPUYECTBA OTHOCHT:

- HAaYYHO-TIpaKTHuYecKas KOH(]epeHIUs MKOIbHUKOB «VHTemIekT Oyayiiero», HOMHHALIUS
«Mowu niepBbI€ OTKPBITUS» - JIJIs1 o0yJaronuxcs 1-4 KjIaccos;

- IHA HAayK{, OJIUMITHAJbI, (pecTHBaIM, BHICTABKH, MOKA3aTEIbHBIE COPEBHOBAHUS, KPYIJIbIE
CTOJIBI PA3JIMYHOTO YPOBHSI.

4. CoTpyOHHYECTBO C COLMATbHBIMU TapTHEPAMH, MPOMBIIIICHHBIMUA MPEANPUATHIMH,
KOTOPOE MOXET OBITh PEaTM30BAaHO UYEPe3 OPTaHHM3AINI0 IKCKYPCHUW, KOHCYJIbTUPOBAHUE YUCHUKOB
MIPH BBITIOJIHEHU U TEXHUYECKHUX MIPOEKTOB, MPOBEACHUE IKCIIEPTAMU 3aHATUN U MacTep-KIacCoB.

5. BzaumogeiicTBre ¢ poauTeasiMu 00yJIaroIuXcs:

- ydyacTHe pOJAUTENeH BMecTe ¢ JeTbMH B pa3lUYHBIX TEXHHYECKHX KOHKYpCaXx,
KOH(EpEeHIMSIX, KPYIJIBIX CTOJNaX; 3HAKOMCTBO JETeH Kiacca ¢ TEXHUYCCKHMH CIICIHATbHOCTIMU
poauTenen;

- mpodopueHTalMOHHAas paboTa: TeMaThuueckue Oeceipl, IUCKYCCHHM, KIJIACCHBIE Yachl,
9KCKYPCHH, COBMECTHASI TBOPUECKO-TEXHUYECKAs IEATEIHHOCTb.

OpueHTanus o0yJaronxcs Ha MOJIy9eHHe HHXKEHEPHOTO 00pa30BaHUs — TOCYIapCTBCHHBIN H
COLIMAJIbHBIA 3aKka3 B coBpeMeHHOM oOmiecTBe. C TOYKM 3pEHUsS YIpaBICHUS 00pa30BaTEIbHOMN
OpraHu3amKe BOIPOC 0 BOZMOKXHOCTH MPOIEIEBTUKN HWHXXEHEpHOTo oOpa3zoBaHus Ha ypoBae HOO —
JIOCTaTOYHO HOBBIM U CIIOXKHBIA BOMPOC, KOTOPBIM TPeOyeT NeTalbHOTO U3YYEHHUsS W TOCTPOCHUS
MOJICJI WHXKEHEPHOTO 00pa30BaHMs MIIAIIITUX IMKOJLHUKOB 00IIe00pa30BaTeIbHON OpraHUu3aIliiy.

IIpakTuka.

3adanue. V3yunte wmatepuanbl Tpe3eHTanuHu ' 1IporeneBTHKAa WHXKEHEPHOTO OOpa3oBaHM
MITAJIIINX IIKOJTBHUKOB HA YpOKaxX M B CHCTEMe BHeypouHoi aestensHocTH ' ( pmof2022.lyceum144. )
U OmbIT (OPMUPOBAHHMS OCHOB HH)KEHEPHOTO MBIIIJICHUS MIAIIINX MIKOJBHUKOB CpEICTBAMU
TEXHHUYECKOro TBOpUecTBa (Maam.ru maam.ru)

BeImuimmTe 3JeKTUBHBIC MOIYJIH JUIS MIIQIIIAX IITKOJIHHHKOB, CBSI3aHHBIC C Pa3IMYHBIMH

NpeaAMCTHBIMU 001aCTSIMU.


http://pmof2022.lyceum144.ru/media/%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8B_%D1%84%D0%BE%D1%80%D1%83%D0%BC%D0%B0_2022/%D0%BF%D1%80%D0%BE%D0%BF%D0%B5%D0%B4%D0%B5%D0%B2%D1%82%D0%B8%D0%BA%D0%B0_%D0%B8%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F_%D0%BC%D0%BB%D0%B0%D0%B4%D1%88%D0%B8%D1%85_%D1%88%D0%BA%D0%BE%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2_%D0%BD%D0%B0_%D1%83%D1%80%D0%BE%D0%BA%D0%B0%D1%85_%D0%B8_%D0%B2_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B5_%D0%B2%D0%BD%D0%B5%D1%83%D1%80%D0%BE%D1%87%D0%BD%D0%BE%D0%B9_%D0%B4%D0%B5%D1%8F%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82%D0%B8.pdf
https://www.maam.ru/detskijsad/formirovanie-osnov-inzhenernogo-myshlenija-mladshih-shkolnikov-sredstvami-tehnicheskogo-tvorchestva.html
https://www.maam.ru/detskijsad/formirovanie-osnov-inzhenernogo-myshlenija-mladshih-shkolnikov-sredstvami-tehnicheskogo-tvorchestva.html

OIEeKTUBHBIE MOJTYJIN 1 knacce 2 KJjacc 3-4 kitaccel
CBS3aHHBIC C IIPEAMETHOU
0071aCThIO

dusnka

a) ZIOTIOJTHUTE CBOMMH BapuaHTaMU MOAYJIEH KaXIyl0 MPEIMETHYIO 00J1acTb;
0) npemIoKUTE IUIEKTUBHBbIE MOJYJH, CBS3aHHbIE C IpeAMETHON obnacteio "Tpya
(Texnomnorus)".

Tema 1.3. MexnpeaMeTHass MHTerpanusi YPOUHO!i M BHEYPOYHOH JeATEJBHOCTH Kak
OCHOBA MH)KEHEPHOTo o6pa3oBaHus (Teopusi — 1 yac, mpakTHYecKoe 3aHsiTHE — 3 Yaca).

Ilepeyens BOnpocos.

OpraHu3allMOHHbIE MEXaHM3Mbl MHTErpaluu. TeXHOIOTuU, METOAbl M (OPMBI OpraHU3aLUU
MHTETPUPOBAHHOM Yy4yeOHONM M BHEYPOUHOW JEATEIbHOCTH, OPUEHTUPOBAHHOM Ha HWHKEHEPHOE
o0pa3oBaHHe MJIA/IINX IIKOJbHUKOB.

Conep:xxaHnue TeMbl.

TexHoNnOrnu MEeXNpeAMETHON MHTErpaluy YpOYHOM M BHEYPOUHOM JEATEIBHOCTH MIaJIIuX
IIKOJIbHUKOB (IIPOEKTHOE OO0y4YeHHe, IU(PPOBBIE TEXHOJOTHMH M TMp.) KaK OCHOBAa HWHXCHEPHOTO
obpazoBanus. DopMbl HHXKEHEPHOrO OOpa3oBaHMs, IPUMEHUMBbIE B  HayaJbHOW  WIKOJE
(MHTErpUpOBaHHBIA YpPOK, HWHTETPUPOBAHHBIE BHEYPOUHBIE 3aHATUS HA MEXKIIPEAMETHOH OCHOBE;
KBECThI, NMPOEKTHbIE 3aauu u JAp.). OTOOp METONOB M AMJAKTHUECKUX CPEACTB AJIS pean3aluu
WHXEHEpHOro oO0pa3oBaHMsl B HadaupbHOW 1ikone. [IpoekTupoBaHME TEXHOJIOTMUECKUX KapT
WH)KEHEPHBIX ITPOEKTOB I MIIAALINAX HIKOJIBHUKOB.

Teopus.

MexnpeameTHass UHTErpalysl ypOUHOM M BHEYPOUHOM JEATEIBbHOCTH — KIIFOUEBOW JJIEMEHT
(dbopMHpOBaHUs MHXKEHEPHOTO oOpa3oBaHUsA. OHA MO3BOJIAET CO3/1aTh LEIOCTHYIO 00pa30BaTeNbHYIO
cpeny, KOTopasi COCOOCTBYET Pa3BUTHUIO HMHKEHEPHOTO MBIIUICHUS, METApPEIMETHBIX HABBIKOB U
MOTHBALMM K U3YYEHUIO TEXHUYECKUX JUCLUILINH.

Mexnpenmernas unterpanus Ha yposHe HOO opueHnTHpoBaHa Ha (OpMHUPOBAHUE Y MIIaIINX
IIKOJIBHUKOB HAaBBIKOB KOHCTPYMPOBAHUS, MOJEIMPOBAHHUS, 3JIEMEHTAPHOIO MPOrpaMMHUPOBAHUS,
pa3BUTHE IIEJOCTHOIO MpPEICTaBIeHUs 00 OKpYXKaloIeM MHUPE M MOTHBAIMM K M3YYEHHUIO HaykK
€CTECTBEHHOHAYYHOT'O LIUKJIA.

WHTerpanus €cTeCTBEHHOHAYYHOI'O, MaT€MaTU4YEeCKOr0 U TEXHOJOTMYECKOTO COAEP)KAHMS B
HayalbHOM o00IeM O0Opa30oBaHUU peaqU3yeTcsl 4epe3 CHCTeMy METOIMYecKHX (GopM U
OpPraHU3aIMOHHBIX MEXaHU3MOB, CO3[aeT NPOUYHBIA (QyHAaMEHT A (OPMUPOBAHUS CHUCTEMHOTO
MBIIIJIEHHS] U KJIFOUEBBIX METaNpeMETHBIX KOMIIETEHIUH, 3a510)keHHbIX B TpeboBanusx ®I'OC HOO.

OpranuzallMOHHBIMHA MEXaHW3MaMHU HHTETPalMM SBJISIIOTCS METANpPEIMETHBIE TEXHOJIOIMH U
MIpUEMbI, OPUEHTUPOBAHHbBIE Ha PA3BUTHE YHUBEPCAIbHBIX YU€OHBIX JIEHCTBUH.

KiroueBbIMH 3/1€Ch BBICTYNAIOT TEXHOJIOTUSI MPOOJIEMHOT0 O0Y4YeHHs, MO3BOJISAIONIAs CTaBUTh
BOIIPOCHI, BBIXOJAIIME 32 paMKU OJHOro mnpeamera (Hampumep, «Kak ¢opma nucTheB BIUSET Ha
3¢ GeKTUBHOCTh (OTOCHHTE3a M MOXKHO JIM MaTeMaTHYeCKH ONHCaTh 3Ty 3aBUCHUMOCTB?»), M
TEXHOJIOTUSI ~ MPOEKTHOM  jedarenbHOCTU.  Ype3BbluallHO  >(PQEKTUBHBIM  SBISETCS  IpUEM
MOJICIMPOBAHM, KOT/Ia OOydarolMecs CO3/al0T CXeMaTHYecKue, rpauuecKkue WM MaTephalibHbIe
MOJIETM TPHUPOJHBIX SBJIEHUNW WM TEXHUYECKUX OOBEKTOB, HCIONb3ys MaTeMaTh4yecKue
IIPEICTABICHMS U TEXHOJIOTMYECKHUE OTEpaLiu.
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Metoauueckumu (opMaMu peanu3alii UHTETPALUU BBICTYNAIOT MHTETPUPOBAHHBIE YPOKU,
MPOEKTHBIE 33/1a4H, MEKITPEIMETHBIC MOJIYJIA U yUEOHBIE CUTYAIIHH.

NHTerpupoBanHbiil ypoK, Kak mokazaHo B uccienoBanusx B.C. be3pykoBoil, mpeamnonaraet
JTOCTH)KEHHE €JIMHOM IIeJIM 4Yepe3 CHUHTE3 COJACpPKAHUS HECKOJbKUX TUCHUIUIMH B PaMKax OJHOTO
BpeMeHHOro otpe3ka. Hampumep, ypok «3mepeHue TemmepaTypsl BO3AyXa M BOJABDY OObEIUHSET
MO3HABATENbHBIE JeUCTBUSA U3 «OKpyKalomero Mupa» (HaOMIOACHHE 32 MPUPOIHBIMU OOBEKTAMHU),
MaTeMaTuku (paboTa ¢ 4YUCIOBOM HMH(OpMalMeld, IOCTPOeHHE MPOCTOro rpaduka) U TEXHOJOTUU
(Mcronb30BaHKUE UM CO3JJaHUE MPOCTEUIIETO U3MEPUTEIBLHOTO HHCTPYMEHTA).

IIpoekTHass 3amaua, corigacHo A.b. BoponnoBy, mnpencraBiasier coOOW CIENHUATBLHO
OpPraHM30BaHHOE KOJIJIEKTUBHOE PEIICHHE TPAKTHUECKOHN MpobieMbl, TpeOyrollee MPUMEHEHNS 3HAaHUN
1 crioco00B JeWCTBUN U3 pa3HBIX MPEeIMETHBIX oOacteil. Takas 3amada MOKeT OBITh HAlpaBieHa Ha
co3laHue Mojenu HsKocucTeMbl («OKpykawoolmuii Mup»), TpeOyroliel pacuera MpONOpUUNA U
MarepuaioB (MaTeMaTHKa, TEXHOJIOTHS).

TakuMm 006pazoM, MeXNpeIMEeTHAs] HHTETpalisl YPOUHOH U BHEYPOUHOM NIEATEIBHOCTH CO3aET
KOMILUIEKCHYIO 00pa30BaTelIbHYIO0 Cpelly, KOTOpasi TOTOBUT yYalllMXCsl K MHXXCHEPHOM JIeATEeIbHOCTH,
pa3BUBAaeT MX KPUTUYECKOE MBILIUICHHUE, TBOPUECKHUE CIIOCOOHOCTH M MOTHBALIMIO K JalbHEHIIEMY
o0ydeHuIo B 3TOM cdepe.

IIpakTuka.

3adanue 1. VI3yunTe TEXHOIOTHUECKHUE KAPThI IPOEKTOB U MPOBEIUTE OLIEHKY UX COAEP KAHUS
I10 KPUTEPUIM:

o Hanuuue mexnpeIMeTHONW UHTErpALUH.

L] BOSp&CTHaﬂ AZICKBATHOCTL: 3alaHUA BBIIIOJIHUMBI 1JIA 1-4 xnacca.

o IlpakThueckas HampaBICHHOCTh: pE3yJIbTAT HUMEET <OKU3HEHHBIN» CMBICT (MOJEINb,
WCCIIeIOBaHNE, PEIICHUE PeATbHON WHKEHEPHOU 3a/1a4n).

1) UnskeHepHbIii npoekT "Be3onacHblii moct".

Bospact yuamuxcs: 1-4 knaccst (7-10 ner).

Tun npoexma.: KOHCTPYKTOPCKUH, KPaTKOCPOUHBIHN, rpynnoBoi (1o 3-4 yenoBeka).

Ilens - crnpoekTHpoBaTh M coOpaTh U3 OyMa)KHBIX TPYOOUEK MOCT, CHOCOOHBINM BbIIEPKaTh
3a/IaHHBIN BEC.

Inanupyemvie pe3ynomamol:

[IpeamerHbie - moHMMaHue TepMuHOB "omopa", "depma" (Oamka), "pacmpenenenue Beca',
"MpoYHOCTR"; yMEHUE paboTaTh CO CXEMOH.

MeranpeameTHbie - HaBbIK pabOThl B KOMaH/AE, paclpelereHUue poJsiei, MpoBeACHUE
UCIBITAHUN U aHATIU3 OIINOOK.

Pecypcol u mamepuanvt (na 1 xomandy) - 6ymara ¢opmara A4 (oObraHas oducuas) - 20
JIMCTOB; KiIeh-Kapanaam (2 mT.) win y3kuil ckotd (1 pysioH); HOXKHHIBI (2 1IT.); I€PEBSIHHBIE HIMAXKN
WM KapaHJamy (B Ka4eCTBE OCHOBBI /ISl CKpYYHBaHUS TpyOOUeK, 2 IIT.), TMHEWKa U MapKep.

HUcnvimamenvuoii  cmend: 1Be TmapThl (WM J1B€ KOPOOKHM OJMHAKOBOW  BBICOTHI),
paccTaBIEHHBIE Ha pacCcTOsTHUN poBHO 30 cM JIpyr OT Japyra.

I'py3 Ona ucneimauuti - WrpyliedHas MallMHKAa WM IUTACTUKOBOE BEIEPKO M MOHETHI
/xamyuiku, Oytbuika ¢ Bogoi (0,5 1, 1 ).

Omanvl peanuzayuu npoexma

Oran JlestenpHOCTH IEAarora JlesTenbHOCTh yyammxcs Bpewms
1. MotuBauus u ITokasbiBaeT poTo AHanu3upyroT npooiemy. 7 MUHYT
MMOCTAaHOBKA MPOOJIEMBbI | pa3pyiieHHbIX MOCTOB. CTaBuT | OOCYX)IAI0T MOYeMy OJHHU

3amaqy: "Iloctpouts MOCT KOHCTPYKLIUH IIPOYHEE

yepe3 peky mupuHoi 30 cm. JIpYTHX.

MocT gomkeH OBITh JIETKUM,
HO BBIJIEPKUBATH BEC
MaruHKa"

2. UccnenoBanue JIeMOHCTPHUPYET )KECTKOCTh Habmonaror. Beigsuraior 5 MHUHYT
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MaTepHuasoB: CTU0AeT TUIOCKUHN | TUTIOTE3bI, Kakasi opma
aucT Oymaru (OH mporubaercs) | mpoyHee.
U 3TOT K€ JIUCT, CBEPHYTHIN B
IJIOTHYIO TPYOOUKY WIIH
rapMoOIKY (OH AEPKHUT
opmy).
3. IlpoexkTupoBanue OOBscHSCT ITpaBUIa: MOCT Pucyrort acku3 Oymyriero 8 MUHYT
JIOJKEH CTOSITh Ha JABYX MOCTa Ha YEPHOBUKE.
oropax 6e3 Kjes K CTOJy. Pacrnipenenstor ponu
Jnuna mocta - He meHee 35 (u3roToBUTENN TPYOOUEK,
cM. Breigaer mra0ioHbl 1 COOPIITUKH).
MaTepuabl.
4. KoHCcTpyupoBaHue KonTponupyer TeXHuky CkpyuuBarOT OyMaKHbIE 40 MuHYT
0€3011aCHOCTH MpHU padboTe ¢ JIUCTBI B IUIOTHBIC
HoxkHuLamu. [Tomoraer TpyOOUKH, GUKCUPYIOT
IUIOTHO 3aKpy4yMBaTh Oymary. | KjieeM (CKOTYeM).
CoeauHsoT TpyOOUKH B
€IMHYI0 KOHCTPYKITUIO
(6amouHbIN WK
(hepMeHHBIH MOCT).
5. UcnplTanus VYcranaBiauBaeT MOCT Ha creHy | HaOmrogaror 3a 12 MunyT
(30 cMm Mex Iy OropaMu). nedopmarueit. DUKCUPYIOT
[ToxBemmBaeT BeAEpKO MO MaKCHUMaJbHBIN BeC,
eHTpy Mocra. ITocrenenHo KOTOPBIN BBIAEPKAJ X
no0aBiser rpy3 (MamuHKY, MOCT.
MOHETHI, OYTBUIKHU C BOJIOM).
6. Pednexcus 3anaer Bomnpocsl: "Hel MoCT AHaNM3UPYIOT MOJIOMKH 8 MUHYT
OKa3aJICs CaMbIM ITPOYHBIM U (TIIe MOCT COTHYJICA B
nouemy?", "Uto ObI BBI MIEPBYIO OYepe/ib), UTO
W3MEHUJIN B KOHCTPYKIIUH, MOHO UCTIPABUTH B
ecqu Obl CTPOMIIU 3aHOBO?" KOHCTPYKIIUHU. Y OUparoT
pabouee MecTo.

2) UnxkeHepHblii mpoekT ""MUHUTHAPOIIEKTPOCTAHIMSA"" .
Bospact yuamuxcs: 3-4 knaccsl (9-10 ner).
Tun npoexma: IPAKTUKO-OPUEHTUPOBAHHBIMN, UCCIIEIOBATEIbCKHIM, ITAPHBIH.
Ilenp - coOpaTh NEHCTBYIOIIYIO MOJENb BOASHOTO KOJECa W HCCIEAO0BaTh 3aBUCHUMOCTD
CKOpPOCTH BpAIEHHsI OT CUJIbI BOASHOTO ITOTOKA.
IInanupyemvie peyromamol.:
[IpeameTHBIE - TIOHWMaHWE MPUHIMIA PaOOTHI THUIPOIIEKTPOCTAHIIUNN, 3HAHWE TTOHATUN
"sHeprus Boabl", "nomacte", "ock BpameHus", "mpeodpazoBanue sHeprun'.
MertarnpeaMeTHBIEC - YMEHHE MPOBOAUTE (PU3UIECKUN IKCIEPUMEHT, (PUKCHPOBATH PE3yIbTaThI,
paboTaTh ¢ MPOCTEHIIIMMHU UHCTPYMEHTAMH, COTPYTHUYECTBO B Tape.
Pecypcewt u mamepuanst (na 1 napy) - miactukoBas 0yteuika (0,551 wim 1 1) - OCHOBaA TSI OCH U

yaepXKaHUsS BOJbI; TUIACTUKOBBIE CTAKAaHYMKHU (MaJjieHbKHe, KO(eHHbIe) MM IUIACTHKOBBIE JIOXKKU -
6,81IT. U1 onacTel; JuMHHAs JepeBsiHHas mmaxka (20-25 cm) - 1 mr. (och BpalleHus); KiIeeBon
nucTosieT (paboTaeT CTPOro Mmeaaror WM MOoJ €ro HMpsSMbIM KOHTPOJIEM) WJIM BOJOCTOMKHH CKOTY
/NIACTUIIMH; TOJICTas HUTKa Wian OeuyeBka (okosno 50 cM), Jerkuil rpy3 (CKpemnKu, raiiku, JIaCTHK),
HO’KHHUIIBI, KAHLIETSIPCKUI HOXK.

Hcnvimamenvhwiti cmeno: TTyOOKHUH TIJIACTUKOBBIN Ta3 (Ky/la CTEKaeT BOJAA), KyBIIUH C BOJION
(M BOCTYI K BOAOIPOBOJHOMY KPaHY).

Omanvl peanuzayuu npoekma

| Oran ‘ JesaTenbHOCTh nIegarora ‘ JlesTenbHOCTh yyammxcs ‘ Bpewms
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1. MotuBauus u Paccka3zbpiBaeT kak 4esioBek OO0Ccy)arT yCTpOHCTBO 8 MuHyT
TEOpUs HUCTIOB3YET CUILY BOJBI. nonacre. [lornmaroT
JleMoHCTpUpYET BUACO paObOTHI | (PU3NUECKUIA CMBICH 3aa9H.
Hactosawei I'9C. CtaBut
3agauy: "[locTpouts KoOsIECO,
KOTOPOE C TOMOIIBIO BOJIbI
MOJTHUMAET I'py3 € moJja'.
2. IlpoexTupoBanue [Toka3zpiBaeT 0a30ByI0 cxeMy: | BriOMparoT KoamuecTBo 7 MUHYT
0Ch (IITIaXKKa) TPOXOAUT jgonacteii (onTHUManbHO 6-8)
CKBO3b JIOTIACTH (JIOXKKH / Y yTOJ X HakJIOHA. YepTsT
CTaKaHYMKH ), 3aKPETJICHHbIE CXEMY pacIOJIOKEHUS
o kpyry. Ha xoHen ocu JIONIacTeN Ha IMCKE-CHOBE.
MIpHUBsI3aHa HUTKA C TPY30M.
3. Koncrpynposanue [Tomoraer npokoJsIoTh OTpe3aroT BEpXHUE YaCTH 45 MUHYT
OTBEpCTHS B IJIACTUKE AJIS JIOKEK WM CTAKaHYMKOB.
ocu. Hanocur ropsiuuii ket PaBHOMEpHO 3aKpeIUIAIOT
Ha MECTa COeIMHEHUS 10 UX 10 OKPY>KHOCTH OCHOBBI
pock0e JieTeit. (HanpuMep, Ha Kpyre u3
IUIOTHOTO KapTOHA UITH
KPBIIIKE OT OOJIBIION
OyTbuIkK).. [IpoaeBarot
HIMaKKY-0Ch.
4. UcnipiTanus Opranuszyet 301y ucnbiTanuii | [IpuBsS3bIBalOT HUTKY K OcH, | 12 MuHyT
Haj Ta3oM. [lomoraer Ha KOHEIl BEIIAIOT CKPETIKH.
3aKpEeNuTh OCh Ha JIp1OT BOMY U3 KYBILIMHA Ha
MMITIPOBU3UPOBAHHBIX oropax | Jomactu. HabmronaroT, kak
(moacraBkax U3 OyTHUIOK). OCh BpalllaeTcs u
HaMaTbhIBa€T HUTKY,
NOJIHUMas TPY3.
5. DKCIEpUMEHT [Ipemtaraer n3MEHUTH [IpoBoasaT 3amepsl. [lenaoT | 5 MUHYT
ycnoBust: "Uro Oyzaer, ecnu BBIBOJI: UEM BBILIE
BOJy JTUTh BhIte? Ecnu muTh HMCTOYHHK BOJIBI (OOJIBIIIE
TOHKOU CTPYWKOHN WU HAIop), TeM ObICTpee
TUPOKOM?" TOJTHUMAETCS TPY3.
6. Pednexcus 3anaer Bompocsl: "[louemy y DopmMyIUPYIOT 5 MUHYT

HEKOTOPBIX KOMaH 1l KOJIECO
KPYTHJIOCHh B 00paTHYIO
cTOpoHy?" (HEMPaBUIIBHO
MOBEPHYTHI JtonacTh). "Kak
YIIY4IIUTh MOJIENs?"

WH)KEHEPHBIEC BBIBO/IBI.
Pazbupatot ommodku
MoOHTaxa Jionactei. Cymat
obopynoBaHue.

3aoanue 2. TlpunymaiiTe WHXCHEPHYIO 3ajady JUIsl ydamuxcs 2—4 KJIaccoB, BKITFOYAIONTYIO
MEXMPEIMETHYIO HHTETPALUI0 (MaTeMaTHYEeCKYI0 (pacdeThbl), TEXHOJIOTHIECKYIO0 (KOHCTPYHPOBAHHUE,
MOJICIMPOBAHNE), €CTECTBEHHOHAYUHYIO (M3y4eHHEe 00BEKTa) COCTABIISIONINE.
HpOBe)II/ITe CaAMOKOHTPOJIb, UCITOJIB3Yys KPUTCPHUH OLUCHKH M3 MPEABIAYIICTO 3aaHUA.

ATtTtectanus B pamkax moay.as 1. [Ipaktudeckas paborta Ne 1

q)OprI aTTeCTalMi U OLICHOYHbIC MaTEPHUAJIbI

[IpomeXyTOUHBINH KOHTPOJIb

dopma

\ [IpakTnueckas pabora Ne 1
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Onwucanue, PazpaboTarh TEXHOJOTHUYECKYIO KapTy HHKCHEPHOTO MPOCKTA JITsI MITQ/IIITHX
TpeOoBaHUS K | IIKOMhHUKOB  (Kjlacc Ha  BBIOOp). [lpoBecTr  MHMHH-TIpE3EHTAIIHIO
BBITIOJTHCHUIO paspaboranHoro mpoekra (57 MHHYT), 000CHOBaB BHIOOp COMEPIKAHHS H
3aJaHu JJIs1 peaIn3alui HHKEHEPHOT0 00pa30BaHMs B HAUAIbHOM IIKOJIE.

Kpurepun Kpurepuu oneHKM TEXHOIOTMYECKON KapThl MHKEHEPHOTO IIPOEKTa
OLICHUBAHUS o Hanuuue mexnpeIMeTHONW UHTETPALUH.

o Bo3spactHas anekBaTHOCTB: 3a1aHUs BBIOJHUMBI 1iis1 1—4 kiacca.

o [lpakTnueckass HaPaBIEHHOCTb: PE3YJIbTAT UMEET GKM3HEHHBIN» CMBICI
(MoJzienb, UcclieIoBaHue, PEIICHHE pealbHON MHKEHEPHOU 3a/1a4un ).

MOAYJb 2. OPTAHU3ALIUA UH) KEHEPHOT'O OBPA3OBAHUS MJIAJLIUX
HIKOJIbBHUKOB IIPU PEAJIUSALIUU ITPOTI'PAMM YUYEBHBIX ITPEJIMETOB HOO

Tema 2.1. Un:keHepHOe (KOHCTPYKTOPCKOE) MbIILJIeHHe U HMH:KeHePHble YMeHHs KaK
pe3yJbTaThl HHKEHEPHOr0 o0pa3oBaHusA oOydammmxcs» (Teopuss — 2 4ac, MPAKTHYECKOE
3aHsATHE — 2 Yaca).

Ilepeyens Bonpocos.

Pa3BuTHEe WHKEHEPHOTO MBIIUICHUS M HWHXXEHEPHBIX YMEHHMM MIIAIIIUX IIKOJBHUKOB B
mponecce HMHIKCHCPHOTO 06pa3OBaHI/I$I. I[I/I&FHOCTI/IKa HWHXXCHCPHOI'0O MBINUICHHUA W HWHXCHCPHBIX
YMEHUI 00y4aroIUXCsl HAuaIbHON HIKOJIBI.

Conep:kaHnue TeMbl.

CrpyKTypa MH)XEHEPHOTO MBINUICHUS MJIAJALIErO IIKOJIbHHMKA. XapaKTEpUCTUKA KIHYEBBIX
WH)KCHEPHBIX YMEHHH MIIQAIINX IIKOJIBHUKOB M CIIOCOOBI HMX pa3BUTHS. OTambl (OPMHPOBAHUS
UHXEHEepHOro neicrtBus. Ilemarormdyeckue HMHCTPYMEHTBI M TEXHOJOTMH. AHAIM3 KPUTEPUEB H
MoKasareiae CQOpMUPOBAHHOCTH Yy MIIAIUIMX MIKOJIBHUKOB HWH)XEHEPHOTO (KOHCTPYKTOPCKOIO)
MBIIUIEHUS] M HWHXXEHEPHBIX YMEHMH; aHaJlu3 JAMarHoCTHYeckoro wuHcTpymeHTtapus. Iloxbop,
npeoOpa3oBaHue (MPOEKTUPOBAHME) 3aJaHUM JUIsl TUArHOCTUKHM HMHXEHEPHBIX YMEHMHM MIIAAIINX
IIKOJIBHUKOB.

Teopus.

HanomHuMm, 4T0 "HHXEHEpHOE MbIIUIeHHE" - CHOCOOHOCTh aHAJTM3UPOBATh U PelIaTh CI0XKHbIE
3aJla4M, COYeTasi CUCTEMHBIN MOJIX0/l, TBOPUECKUN MOUCK U MPAKTUYECKOE NPUMEHEHNE TEXHUYECKUX
3HaHUI. OTO KOMIUIEKCHOE MBIIIJIEHHE, OOBbEAMHSAIONEe JIOTMKY, IOHHUMaHUE CTPYKTYp
(MaTepuanbHbIX WIM NMPOIPAMMHBIX) U YMEHHUE MPOEKTHUPOBaTh 3()h(PEKTUBHBIE PELICHUS B YCIOBUAX
orpanuuyeHuil. i Hero XapakTepHbl KpEeaTUBHOCTb M MHHOBAlMU (IIOMCK HECTaHJAPTHBIX IyTeil
peleHHs] TEXHUYECKUX MPOTUBOPEUMii), KOHCTPYHPOBAaHHUE B YCIOBMSAX OTpaHUYEHUH (CIOCOOHOCTh
C03/1aBaTh pabOTAIOUINI MPOAYKT C yuyeToM O0JKeTa, MaTepUaIOB U BPEMEHH), OTIBIT MPO0 U OMHOOK
(yMeHHe BOCIIpMHUMATh HEyJauu KaK 4acTh Mpoliecca 00yueHHs! U COBEPILIEHCTBOBAHMUS).

- "HHXXEHepHble YMEHUS" - KOMIUIEKC 3HAHUIl, HABBIKOB M CIIOCOOHOCTEH, HAIPaBJIEHHBIX Ha
CO3JlaHHe, NPOEKTHPOBAHUE, aHAIW3 M OOCIY)XHBAaHHE TEXHUYECKHX CHCTEM, MEXaHHU3MOB H
TEXHOJIOTUYECKHX TMpoueccoB. K OCHOBHBIM COCTaBISIOIIUM HH)KEHEPHBIX YMEHUN OTHOCST
IIPOEKTUPOBAHUE U MOJEIUPOBAHNUE, TEXHUYECKOE MBIIUIEHUE, IIPON3BOJACTBEHHBIE HABBIKU (YMEHUS
paboTaTh C MarepuHallaMd U HHCTPYMEHTaMM), AHAIUTUYECKUN CKJIaJ yma, MPOPecCHOHATbHYIO
KOMMYHHKAIUIO.

Pa3BuTHe WH)XEHEPHOTO MBILIUICHUS Yy MIAIIIUX I[IKOJIBHUKOB CTPOUTCS Ha IEpexoie OT
HarJsIHO-00pa3HOro MBIIUICHUS K TPOeKTHO-MojenupytomeMy. B Bospacte 7-10 ner BakHO
(dbopMUpOBaTh HE Y3KHE€ TEXHHMYECKHE HAaBBIKHM, a 0a30BbIe MBICIUTENIbHBIE OINEpalud U 0a30BYIO
MHXEHEPHYIO TPAMOTHOCTb.

Cmpykmypa uHIHCeHepHO20 MbIUULEHU MAAOUIe20 WKOTbHUKA

WHxeHepHOE MBIIIJIEHUE B HAYaJIbHOM IIKOJIE COCTOUT U3 YETHIPEX KIIFOUEBBIX KOMIIOHEHTOB:
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o Kombunamopnoe Mmvluilenue: yMEHHE COYETaTb M3BECTHBIE AJIEMEHTHI  (JeTanu
KOHCTPYKTOpA, MaTepUaJIbl) HOBBIMH CIIOCOOAMH.

e [lpocmpancmeennoe mooenupogaHue: CHOCOOHOCTh MBICIEHHO Bpallath OOBEKT,
COIOCTABJIATD TUIOCKHUI YepTEk/CXeMy ¢ 00BEMHO IETATIBIO.

o Ancopummuueckoe  mvluilenue:  yMEHHE  pa30WBaThb  CIOXKHBIA  Ipolecc  Ha
II0CJIEI0BATEIbHBIE Iark (MHCTPYKLIMH, TEXHOJIOTMUECKNE KapThl).

o M300pemamenvckas cmexkanxka: CIOCOOHOCTh HAaXOOUTh albTepHATHUBHbIC (QYHKIMH IS
MPUBBIYHBIX MPEAMETOB MPU AePULIUTE PECYpPCOB.

Jns a¢pdexkTuBHOrO 00ydeHHs] HEOOXOIUMO MEPEBOIUTH KaKJ0€ TEOPETHUECKOe JEHCTBUE B
MPAKTUYECKOE YMEHUE.

WHnxeHepHble yMEHMS MIQJIIUX IIKOJbHUKOB (7—10 5eT) — 3TO OCBOEHHBIE PEOEHKOM
CHOCOOBI BBINIOJHEHUS MPAKTUYECKHMX M MBICIUTENbHBIX JIEHCTBUM, HalpaBlieHHbIE HAa CO3/aHUE,
MOJIEPHU3ALIMIO WM UCCIIEI0BAHUE UCKYCCTBEHHBIX CUCTEM.

B cuny BospacTHbIX ocoOeHHOCTel (Iepexoll OT HarjiagHO-O0pa3HOro K CJIOBECHO-
JIOTHYECKOMY MBIIIJICHUIO) 3TH YMEHHS HOCAT 0a30BbIi, MPONEIEBTHYECKUN XapakTep. VX MOXHO
pa3aeNnuTh Ha YEThIPE KITFOUEBBIX OJ0KA.

1. Ananumuxo-mooenupyrowue ymeHus

D10 QpyHIaMEHT, OTBeuarouuii 3a padoty ¢ undopmanueii u rpadhudecKuMu 0ObEKTaMH:

o Vmenue «uumamoy epaguuecxuil sazvik: CUuThIBaHHE WHOOPMAIMHA C MPOCTHIX IIOCKUX
CXeM, 4YepTexen-pa3BepTok, nmukrorpamm, uHcTpykumii tuna LEGO wnu UKEA u mbicneHHBIN
MepPEBO UX B 00BEMHBIN OOBEKT.

o Vmenue xoouposams ungpopmayuro: Co3gaHue NepBUYHOTO ICKU3a, TEXHUUECKOTO PUCYHKA
WIA CXEMBI CBOETO Oyaymiero m3nenus B 2-3 MpoeKuusx (BHI CBEpXy, BHI COOKY) Mepea HadaioM
cOOpKH.

o Vmenue coommnocumv macuma6b u nponopyuu: OLEHKa pa3MepOB JETallell «Ha IJa3» u ¢
MOMOIIBI0 U3MEPUTEIHHBIX WHCTPYMEHTOB (JIMHEHKA, YTOJbHHK), COTMOCTaBICHUE rabapuTOB YacTen
BHYTPU OJHOM KOHCTPYKIHUH.

2. KoncmpykmugHo-mexHoi02uieckue yMeHusl

[TpakTryeckue HaBbIKK PabOTHI C MAaTEPUATIOM U PYYHBIM HHCTPYMEHTOM:

o Vmenue noobupams mamepuan noo sadauy: OCo3HaHHBIM BBIOOP MaTeprana Ha OCHOBE €ro
(Gu3NYECKUX CBOMCTB (KapTOH — JUIs KECTKOCTH, (OJbIra — JAJIs 3alIUThI OT BJIArH, MJIACTUK — JJIA
JIETKOTO BpAILEHUS).

o Vmenue mpancghopmuposame mamepuan: PaloHaIbHOE HCIIOJIB30BAHUE 3aroTOBOK,
HaBbIKM TOYHOM pa3METKH, aKKypaTHOrO pe3aHus, crubanusi, (opmooOpa3oBaHus (Hampumep,
CKpPYYMBAHUE IJIOCKOTO JIUCTa OyMaru B )KECTKYIO CUIIOBYIO TPYOKY).

o Vmenue ougpgepenyuposamv munvi coedunenuii:. IloHHMMaHME pa3HUIBI  MEXIY
HEMOJIBWKHBIM COEAMHEHHEM (KJIeH, CKOTY, KpenexX JeTalu K KapKacy) M MOJABUKHBIM IIAPHUPHBIM
y3J10M (OCh BpaIlleHHs], KOJIeCco, OJI0K).

3. Uccneoosamenvckue u omuadoutsle yMeHus

OnpenenstoT cnocoOHOCTh peOeHKa B3aUMOACHCTBOBATH C CUCTEMOM B IMHAMUKE:

o Vmenue noxanuzosame oegpexm: Ilonck KOHKPETHOIN MPUYHMHBI cOOsl B paboTe MEXaHU3MA.
PebeHok He ToMaeT MOJIeNb LETMKOM, a IPOBEPSET y3Ibl: «Koneco He Kpymumcs, nomomy 4mo 30echb
gvicokoe mpenuey Uu «Mocm npocen, nomomy ymo 0eghopmuposanacs YeHmpaibHdas Onopay.

o Vmenue npoeooums usonuposannvie ucnvimaus: VI3MeHEeHHE TOJBKO OJHOTO IapaMmerpa
KOHCTPYKLMHU 3a OJUH pa3 JJis OLIEHKH pe3ysibTaTa (Hampumep, U3MEHEHHE yrila HakjIOHa JIONAacTH
BOJSIHOTO KOJIECca ITPY HEM3MEHHOM Harope BOJbI).

o Vmenue yoepowcusamo kpumepuu T3: CaMOKOHTPOJBL B TIpoiiecce paboThl HA COOTBETCTBUE
MPOAYKTa >KECTKUM TEXHUYECKHM OTpaHUYEeHHsSM (pa3Mep, BeC, KOJIMYECTBO 3JIEMEHTOB, OIOKET
MaTEepUajoB).

4. KoMMyHUKamueHo-npe3eHmayuoHHble YMeHUsl

Wnxenep HUKorga He paboTaet oauH, mo3ToMy BaxkHbl soft skills B TexHuueckoM KOHTEKCTE:
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e Vmenue pacnpeodensmv umndcenepnvle poau: DdekTuBHas paboTa B mape WIM MHHH-
rpymme, TAe ~ YeTKO  pasfeneHsl  0o0sf3aHHOCTH  (Hampumep, OIUH  —  2JIABHblil
KOHCMPYKMOP/4epmenCHUK, BTOPOU — MeXHON02/3a20MOUUK 0emaneil, TPETUN — uUcCnulmamens).

o Vmenue apeymenmuposams mexnudeckoe peuierue: CHOCOOHOCTh OOBSACHUTH YCTHO WIIH
3alIMTUTH TIEpe/l KJIACCOM CBOKO MOJIEh HE C MO3UIMH «OHA KpPachBas», a C MO3HIMU «II0YEMy OHa
paboTtaeT» (Mcoap30BaHNE OA30BBIX MOHATHIA: dKECTKOCTh, PABHOBECHE, TPEHHE, phIYar).

[ToMUMO TIEpEYHCICHHBIX WH)KEHEPHBIX YMEHHMHA K KIIOYCBBIM HHKXCHEPHBIM YMEHHSIM
OTHOCHT:

NuxeHepHoOe yMeHuUe MeTo pa3BUTHSA HA YPOKe IIpumep 3ananus

AHali3 TeXHUYECKOro 3a7aHusi | Boienenue o0s3aTenbHbIX Orpannuuts Bec Mmocta (10 150
YCIIOBUH U SIBHBIX OTPAaHUYECHUN | T') WJIM KOJIMYECTBO JeTaseit
IIPOEKTA. KOHCTPYKTOpA.

UteHue 1 co3aHue CXeM [TepeBox rpaduueckoi CobOpath MOJIEIh IO PUCYHKY
uH(pOpMAIMY B IPEAMETHYIO M | KOJly; HApUCOBATh 3CKU3 CBOCH
o0patHo. NOJICJIKU B TPEX MPOCKIUSX.

Br160p u orieHka marepuana TecTtupoBanue CBOMCTB CpaBHUTB, U3 YETO Jy4llle
MarepuaioB Ha IPOYHOCTb, cenaTh JONacTH
IrMOKOCTh, BIaroCTONKOCTb. TUIPO3JIEKTPOCTAHIIMU: U3

KapToHa, GOJIBI'M UM TIACTHKA.

TectupoBanue u oTiaaka [Touck npruunH HeucnpaBHocTH | Haiitu, mouemy koseco He
KOHCTPYKIUU B CTy4yae KPYTUTCS (IIPOBEPUTH CUILY
HeyJlauH. TPEHMSI Ha OCH, TIEPEKOC

JIOTIACTEH ).

Omansi popmMuposanus UHICEHEPHO20 OeLiCmBUs.

Pa3Butne ymeHwuii uaeT CTpOro Mo CIHPAIN OT KOMMUPOBAHUS K COTBOPUYECTBY:

1. Penpooyxmusnuiii sman (paboma no obpasyy): Coopka 0a30BbIX MoJesel MO TOTOBBIM
MOIIAarOBBIM TEXHOJIOTUYECKUM KapTaM W MHCTPYKIHUAM. Ha 3Tom sTame pebeHok ocBanBaeT 0a3oBbIe
COEMHEHUS U MPUHIUIBI pabOTHl MEXaHU3MOB.

2. Yacmuuno-nouckoswiti sman (MoOepHuszayus): BHeceHHWe W3MEHEHHWH B TOTOBYIO
KOHCTpYKLUIO. [Ipumep: «Yeenuuvme epy3onoovemunocms cobpannozo mocma, 0obasue ne 6onee 3
Odemanetly.

3. IIpooykmuenwviti sman (npoexmupoganue): Co3zaHHEe COOCTBEHHOI'O YCTPOMCTBa O
3a/IaHHbIe KPUTEPHUH «C HYJs». PebeHok cam nmpoxoauT myTh: Maes - Ockus - [logbop mMarepuanos -
COopka - UcnbiTanus.

Jns  pa3BUTHST HMHXEHEPHOTO MBIIUICHUS ©  (QOPMHUPOBAHHUA HMHXKEHEPHBIX  YMEHUH
11eJ1ec000pa3HO NPUMEHEHHE CIIEAYIOIINX MeJarorn4ecKuX HHCTPYMEHTOB U TEXHOJIOTHA:

o CDIO-n00x00 0na HauanvHou wikonvl. ANANTUPOBAHHAS MEXKIYHApOIHAS HHXCHEpHAs
koHnenuus: 3adymati  (Conceive) - Cnpoexmupyi (Design) - Peanusyi (Implement) -
Ynpaensii/Hcnoimaii (Operate).

o Memoo «Texnuueckoii nposoxkayuuy»: Bpinaya 3aBejOMO HEMOAXOMALIET0 MaTrepHaia WM
CO3JIaHME CHTYallMU «OIIMOKW» B CXeMe. DTO aKTHBH3HPYET KPUTHYECKOE MBIIUICHUE M 3aCTaBISET
peOeHKa cKaTh HECTaHAAPTHOE PELlCHHE.

o STEM-ummeepayusa: CBsi3p monenku ¢ Haykoi. Hampumep, mpu cOopke mMocTa m3ydaeTcs
reomMeTpusi (AKECTKOCTb TPEYTOJIbHUKA), TPH cOOpPKE BOJSHOTO Kojeca — (u3nKa (3Heprus najaromen
BOJIbI).

[lpu ouenka cHOPMHPOBAHHOCTH HMHXKEHEPHOT'O MBIIUICHUS M WH)XXEHEPHBIX yMEHHH Yy
MJIaAIIMX IIKOJBHUKOB (7—-10 neT) oneHuBaloT He OOBEM TEXHUYECKMX 3HAHMUM, a KauecTBO
MBICIMTENIBHBIX ONEpaluii U CHOCOOHOCTh MPUMEHATh X B MPAKTUUECKON AEATEIbHOCTH.

Kaxnprii kputepuii oneHKH cHOPMHUPOBAHHOCTH WH)KEHEPHOTO MBIIUICHUS W WH)KEHEPHBIX
YMEHUH pacKpbIBacTCs 4Yepe3 CHCTEMY I[OKa3aTeliei, KOTOpble TMeaaror MOXeT HalIraaTh
HEMOCPEJCTBEHHO Ha YPOKE WJIM BHEYPOUHOM 3aHSATUH.

1. Koenumueno-ananumudeckuti Kpumepuul
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Ornpepenser kauecTBO paboThl ¢ HHGOPMAITUEH, CXeMaMH U TeXHUYeCcKuM 3aaannem (T3).

o Broicokuii ypoBeHb: PeGeHOK 0€30mMOOYHO UYMTAET IUIOCKHE YEPTEKU U TIOIIArOBbIE
WHCTPYKUMHU, MBICJICHHO MEPEBOAUT UX B 3D-Moz€np; CaMOCTOSATENBHO COCTABISECT 3CKU3 U3ACIINS B
IBYX-TPEX MPOEKIHIX nepea cOOpPKOif; YeTKO yaep)kuBaeT Bce orpanuueHus T3 (mo Becy, pasmepy,
KOJIMYECTBY JIeTasIei).

o Cpeanmii ypoBeHb: CUUTBHIBACT NMPOCTHIE CXEMBI, HO JIOMyCKAET OLIMOKM MPH MEPEHOCE B
00BbEM; YEPTHUT ICKHU3 TOJBKO C MOACKA3KU YUUTENsI; MOXKET CIydyallHO HapylIUTh orpaHudenus 13 B
IIPOLIECCE YBIECUEHHON COOPKH.

e Huskmii ypoBenb: He mnoHumaer rpaduyeckuii s3bIK (CXEMbl, IHUKTOIPAMMBI);
KOHCTPYHPYET XAOTUYHO, METOAOM «Ipo0 U omHOOK»; TIOJTHOCTHIO UTHOPHUPYET 3aJaHHbIe
TEXHUYECKHUE PAMKH U JIUMUTBHI.

2. Konempykmueno-mexunono2uueckuti Kpumepui

OtpakaeT yMEeHME B3aUMOJEHCTBOBATh C MAaT€pUaloM, HHCTPYMEHTaMHU U IOHUMAaTh JIOTHUKY
cOOpKH.

e Bbicokuii ypoBeHb: OCcO3HaHHO BBIOMpPAET MaTEPUAIIbI 110 KOHKPETHYIO 3a]1a4y, ONUPAsCh
Ha WX CBOMCTBA (MMPOYHOCThH, THOKOCTh, BEC); KECTKO CIIEYeT TEXHOJIOTHYECKOH 1enouke (pa3MeTka -
3aroToBKa - COOpKa); YETKO pa3zessieT MOABMKHbIC (OCH, IAPHUPHI) U HETIOIBUKHBIE COCTUHEHHUS.

e Cpeanuii ypoBeHb: MaTepuanbl BBIOMPAeT MHTYMTUBHO; CTPEMUTCS MPOIMYCTUTH 3Tall
pa3MeTKU U cpa3zy NEpEeNTH K CKIEHBAHHIO; MHOTAA IYTAeT TUIIbl COEIMHEHUN (Hanpumep, U30bITOUYHO
3aJIUBaeT KJIEEeM IOABHKHYIO OCb).

o Hu3kuii ypoBensn: lcronb3yer nepBble MONaBIIMEecs MaTepuanbl 0e3 ydera WX CBOMCTB
(Hampumep, TBITAETCS CeNIaTh HECYIIYIO ONOPY M3 TOHKOM OyMmaru); HapylIaeT MOoCIeI0BaTeIbHOCTh
cOOpKH; HE KOHTPOJIMPYET MPOYHOCT U CUMMETPHUIO KOHCTPYKIIHH.

3. Hccrneoosamenvcko-omaadounwlii kpumepuii (Kpumuunocmo mviuinenus)

Omnpenensier nosejieHue peOEHKa B CUTYallUd TEXHUYECKOro cO0sl, TOJIOMKHU WM HEyJauu Mpu
WCIIBITAaHUSIX.

e Bnicokuii ypoBenb: [Ipu Heynade He OpocaeT paboTy; CIIOCOOCH JOKAIM30BaTh JAe(eKT (B
KOHKPETHOM Y3JI€); MCIIpaBisieT OMMOKY LeJeHAaNpaBIeHHO (MEHSEeT TOJBKO OJHY HNEPEeMEHHYIO 3a
pa3, HanpuMep, YBEJIIMYUBAET YroJl HAKJIOHA JIONACTH).

o Cpeanmii ypoBeHb: Buaur, yto Mozenp He paboTaeT, HO NPUYMHY HILET XAOTHYHO;
MIBITAETCS UCIPABUTh AE(PEKT METOJOM IOJHOrO Nepedopa UM MepecTpanBaeT BCIO MOJIENb 3aHOBO,
YHUUYTOXasl BEPHBIE Y3JIbL.

o Huskuii ypoBeHnb: Pearupyer Ha M0OJIOMKY 3MOIMOHAIBHBIM OTKAa30M OT AESITEIbHOCTH («y
MEHsI HUYEro He MOJYy4aeTcs»); He MOXKET OObSICHUTh, OYEMY KOHCTPYKIUS pa3pyLIWIach UM He
paboTaerT; XKIET, YTO YUYUTENb UCIIPaBUT MOJEIb 3a HETO.

4. KpeamusHno-npocnocmuyeckutl Kpumepuu

OneHuBaeT BapUATUBHOCTb MBILIUIEHUS, H300pETaTeNbHOCTh M CIIOCOOHOCTH 3arjisiHyTh
BIIEpELL.

e Bbicokuii ypoBenb: Jlerko npeanaraer 2—3 anbTEepHATUBHBIX BapHaHTa PELIEHUS OJHOU
TEXHUYECKOHN 3aJlauM; YCIIEUIHO MOJEPHU3HMPYET TFOTOBYIO IOAEIKY; MOXET MPEICKa3aTh, B KaKOM
MeCTe KOHCTPYKIIMSI CIOMAETCsl IPU YBEJIUYEHUHN HArPY3KH.

o Cpeannii ypoBenb: CriocoOeH BHECTH H3MEHEHUS B IEKOP WJIM BTOPOCTETIEHHBIE JIEMEHTBI
MOJIeTM, HO 0a30BYI0 KOHCTPYKTHBHYIO CXEMY KOMUPYET ¢ 00pasla; 3aTpyJHSIETCs] CIPOTHO3UPOBATh
MIOBEIEHUE MOJIEIH 10 UCTIBITAHUM.

e Huskuii ypoBeHb: CrocoOeH TONBKO Ha OYKBAIBHOE, PEMPOIYKTUBHOE KOIHUPOBAHUE
o0pasia win AeHCTBHUI cocea; mpyu MasieiieM U3MEHEHNH YCIIOBHM 3a/1aun BIaaeT B CTYIOP.

TakuM oOpa3oM, MH)XEHEPHOE MBILIUIEHHE M WHXEHEPHbIE YMEHHs SIBJISIOTCS PE3yJIbTaTOM
WH)XKEHEPHOT0 00pa30oBaHUsl MIIAAIIMX MIKOJIBHUKOB. A HX LEJIEHANpaBICHHOE pa3BUTHE U
(dbopMHpOBaHHE Yepe3 YPOUHYIO U /UM BHEYPOUHYIO JI€ATEIbHOCTh MMO3BOJISIET MJIaIIIEMY HIKOJIBHUKY
npuoOpeTaTs MEePBUYHBIA OMBIT PEIICHUS TEXHUYECKHX (MHXEHEPHBIX) 3a7ay, YTO B IMOJHOU Mepe
OTBEYAET CTPATETUUYECKUM IIEJISIM COBPEMEHHOTO IIKOJIBHOTO 00pa30BaHUsl.

IIpakTuka.
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3aoanue 1.VI3yunte JIMarHOCTUYECKYIO KapTy OIEHKH WHXKCHEPHBIX YMEHUH Yy MIIaJIIIUX
IKOJIBHUKOB. OmnpenenuTe, Kakue U3 MEPEUMCICHHBIX B KapTe€ MHXKEHEPHBIX YMEHHMM OTHOCATCS K

AHAIIUTUKO-MOACTIUPYIOIINM,

KOHCTPYKTUBHO-TCXHOJIOTHYCCKUM,

OTJIaJJOYHBIM, KOMMYHUKATUBHO-TIPE3EHTAIIUOHHBIM YMEHUSM.
JluarnocTuyeckasi KapTa OLleHKH MHKeHePHbIX YMEHM MJIaJIIMX KOJIbHUKOB

Kapra 3anonnsiercst negarorom no pe3yJjibTaraM BBIIOJHEHUS MPAKTUYECKOTO KPATKOCPOYHOTO
MpoeKTa (Hampumep, COOPKU MOCTa WIIH THAPOIIEKTPOCTAHIINH).

PUO yuenunka:

Kiaacc:

Hara:

HCCICI0BATCIbCKUM

n

Kputepuii/
HNuxeHepHoe yMeHue

Hu3kuii ypoBeHb
(1 6amn0)

Cpennuii ypoBeHb
(2 6a/ma)

BrIcOKHI ypOBEHb
(3 6ana)

Baaa

[TonmmaeTt ycCJ10BUs,

1. Anaau3 Urnopupyer ycinoBus HO B IIpolecce UeTko yaepKuBaeT
TeXHHUYECKOro (CTpOUT «KakK X04eT»); |[padoThl ciydyaifHO 1EJb U PAMKHU
3ajaHus U MIPEBBIIIAET TUMUTHI HapyIlaeT ux. [IPOEKTa OT HavyaJa 10
orpaHuYeHui MaTEepUasoB. Tpebyercs KOHI[a paOOTHI.
M0JICKa3Ka.
Cobwupaer 1o
N Jlerko 4nTaer 4eprex;
He moxeTt cooTHecTn IJIOCKOM cXxeMme, HO
2. MBICJICHHO BUJUT
CXEMY C MOJIEIIBIO; HCTIBITBIBACT o
IIpocTpancTBeHHOE 00BEMHBIN OOBEKT U
COEJIMHSIET JIeTalIH TPYJHOCTHU TIPU
MojIeJIMpOBaHue coOupaer ero 6e3

Xa0THYHO, O€3 IIaHa.

nepenoce B 3D
(yTaeT CTOpOHbI).

OLINOOK.

3. AITOPUTMHYHOCTD
necTBuil

XaoTH4HO XBaTaeTcs 3a
MaTepUabl; HE MOXKET
00BACHUTH
MOCIEA0BATEILHOCTh
IIaroB.

[Tonnmaet >Tars
paboThl, HO
CTPEMUTCS
MPOIYCTHTH
HOJTrOTOBKY paju
¢unHana.

UeTko cienyer
TEXHOJIOTUYECKOU
IICTIOYKE: ICKU3 -
3aroToBKa - cOOpKa.

4. TectupoBaHue H
oTJ1a/IKa

IIpu nepBoii Heyaaue
Opocaet paboty; He
MOHUMACT NPUINH
HOJIOMKH/COOA.

Buaut ommbky («He
KPYTUTCS»), HO
UCIIPABIISIET €€
METOJ/IOM Tiepedopa,
HayTaj.

AHanusupyer
MTOJIOMKY; HAXOJIUT
y3en c6os (TpeHue,
MEPEKOC) U YCTPAHSET
ero.

5. BapuaTuBHOCTH
(KpeaTUBHOCTD)

[TonHOCTBIO KONIUPYET
cocea Uiy maoJoH;
OouTcs caeaTh 1mar B
CTOPOHY.

Baocur
HE3HAUUTEIIbHBIC
W3MEHEHUS B JIEKOP
KOHCTPYKLMHU, HE
MEHSISI MEXAHUKY.

[Ipennaraer
aTbTEPHATUBHBIC
BapUAHTHI
COCIUHCHHI,
yay4iaeT 0a30BYIO
CXEMYy.

Hrorossiii npodpuiib (cymma 0a/1J10B):
e 5 — 7 6amnoB: Hauanvhwiti (penpodykmuensiti) yposeHs. Tpebdyercs KecTKoe MOIIaroBoe
BEJICHUE 110 HHCTPYKIIUH, Pa3BUTHE MEIIKOH MOTOPHUKH U TIPOCTPAHCTBEHHOTO BOCIIPUSTHSI.
e 8—12 6amnoB: bazosuvlil (npoOYKMUBHO-NOUCKOBbLIL) yposeHsb. PEOCHOK TOTOB K 3a/1a4aM Ha
MOJICPHU3AIUIO U JIOPAOOTKY TOTOBBIX CUCTEM.

e 13 -

15 o0anxnoB:

Ilpoosunymuiii  (uz06pemamenvbckuli) yposeHo.

MHIUBUAYAIILHOMY IIPOEKTUPOBAHUIO C HYJS (OTKPBIThIE H300peTaTeNIbCKHUE 3a/1a4H ).

T'oToBHOCTL K

3aoanue 2. BBIIONHUTE aHaIW3 TUIWYHBIX OIMMOOK MJIAAIIUX IIKOJBHUKOB, KOTOPBIC OHHU
JIOTYCKAIOT TIPH PEIICHUH WHXEHEPHBIX (KOHCTPYKTOPCKHUX) 3amad. [Ipenmoxkute BapuaHThl 3a1aHUi
JUTSI KOPPEKITMH JTAHHBIX OITHOOK.
1. Owubku nianuposanus u yenenoiacanus
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o «Cunopom nemepnenusa» (Ilponyck smana npoexkmupoeanusn): Jletn cTpemsarcs cpaszy
CXBaTUTh KJIEW W HOXKHUIBI, MUHYS 3Tall PUCOBAHUS ACKU3a U Pa3METKu. Pesyremam: JneTanu He
MOAXOJAT APYT K APYTY.

e Hznopuposanue ocpanuuenuii T3: PeOGEHOK yBIEKaeTCs MacIiTaOOM WIH JEKOPOM H
3a0bIBaeT MPO JIUMHUT MAaTEPHUATIOB WIIU )KECTKHE PAMKHU Pa3MEpOB.

2. KoncmpykmueHnvle u mexnono2uieckue oumuoKu

o Jlekopuposanue emecmo «roucmpyuposanus: PebGenox Ttpatutr 80% BpeMeHu Ha
packpalMBaHue Uik 0OKJICUBaHHE MOJIEIIN, OCTABIISAS HECYIIUI KapKac XJIUIKUM U Hepabouum.

o Henonumanue ceoiicmeé mamepuanoeg: IlonbiTka NCIONB30BATh )KECTKUI KapTOH TaMm, Iie
HY’KEH U3ru0, WM TOHKYIO Oymary B KauecTBe HECYIIeil CUJIOBOW OMOPBHI.

o «Kecmkan ckneitkay nooseudicnvix y3noe: Ilpu cOopke MExaHU3MOB (HampuMmep, Koyeca
MI'DC) netu 3aaMBalOT KjeeM OCh BPAILEHUS, IIyTasi CUJIOBOE COCTUHEHUE C IIAPHUPHBIM.

3. MeiciumenvHule u nosedenyeckue ouuoKu

o Imouuonanwvhulii omkas npu ucneimanuax: Ecnu npu 3amycke BoJa He KPYTUT KOJIECO
WIM MOCT Iporudaercsi, peOCHOK BOCIPUHUMAET 3TO KaK JIMYHBIA IpoBal («y MEHsS HHMYEro He
MOJIY4aeTCs») BMECTO TOTO, YTOOBI BOCIIPUHSTH 3TO KaK MHXKEHEPHYIO 3a/1ayy Ha OTJIAJIKY.

o Heymenue uzonuposamv nepemenuyto: 1Ipm TOJOMKE KOHCTPYKIIMH PEOCHOK IBITACTCS
nepenenarb BCIO MOJAENb LEJIMKOM, BMECTO TOTO YTOOBI MPOBEPUTH U UCIPABUTH OJUH KOHKPETHBIN
HEHCIIPABHBIN y3€ll.

3aoanue 3. Tlogbepute, mpeodOpa3yiTe WM CIPOCKTUPYHTE HAOOp 3aMaHuii (He MEHEe 5) Uit
JMArHOCTUKU WHXKEHEPHBIX YMEHMI MIIQJAIIUX HIKOJBHUKOB. YKaXUTE, KAKOe WH)XEHEPHOE yMEHHE
ANArHOoCTUPYCTCA Y pe6eHKa ITPpH €TI0 BBIITOJHCHUNU U KPUTCPUH OLCHKH 3adaHUs.

DopMynrpoBKa Jnarnocrtupyemoe Kpurepnn onenku KonunuectBo Oamios
3aJjaHus UHXCHEPHOE YMEHHE BBITIOJIHEHUS 3a/1aHUS

Tema 2.2. ®opMHpOBaHHE WH)KEHEPHOI0 MBbIILICHUSI W MHKEHEPHBIX YMEHHH Yy
MJIAIIIUX LIKOJbHMKOB cpeacrBamu npeameroB «Marematuka» u "Tpya (Texnosiorus)"
(Teopusi — 1 yac, npakTHUYecKoe 3aHsATHE — 3 Yaca).

Ilepeyens Bonpocos.

[Torennuan yuebHbIx npeameroB «Matematuka» u "Tpyn (Texnonorus)" mis ¢dopmMupoBaHus
MHXEHEPHOTO MBIIUICHNUS Y MH)KEHEPHBIX YMEHUN MJIAAIIUX IKOJIbHUKOB. HTErpanus coaepxKaHus
yueOHbIX npeameroB «Marematukay u  «Tpya (TexHomorus)» Kak MeEXaHU3M pean3aluu
MHXEHEPHOr0 00pa30BaHUs B HAYAJILHOM LIKOJIE.

Conep:xaHue TeMbl

Mecto u pons mnpeameroB «Martematuka» u "Tpya (TexHosorus)' B HUHKEHEPHOM
00pa3oBaHUM MJIAIIMX LIKOJBHUKOB. VIHTerpamus MareMaTHYeCKHMX M TEXHOJOTWYECKHX 3HAHUUN
IIpU pElICeHNH MH)XEHEPHBIX 33Ja4y. MeToauKa MpoBeIeHUs YPOKOB MAaTeMaTUKH, HalpaBlIeHHAs Ha
(dbopMHpOBaHHE HHXXCHEPHBIX YMEHHUI MIaJIIMX IIKOJBHUKOB. Pa3paboTka KOHCIEKTa ypoKa MU
BHEYPOUHOTO 3aHSATHS HAa OCHOBE MHTErpaluu cojaepkaHus ydeOHbIX mpenmeroB «MaTtematuka» u
«Tpyn (TexHonorus)», OpPHUEHTUPOBAHHBIX Ha (POPMHUPOBAHUE HHKEHEPHBIX YMEHUH MIIaJIInx
IIKOJIbHUKOB.

Teopus.

[TIpenmer «MatemaTuka» 3aHUMaeT B (POPMHUPOBAHUM HMHKEHEPHOTO MBIIIJICHUS 3aHUMAeT
cucteMooOpa3yroliee MOJI0KEHHE, BBICTYNAas B KAauyeCTBE YHUBEPCAJIbHOTO HHCTPYMEHTApHs s
ONMUCaHMsg W TpeodpazoBaHMs OOBEKTOB oOKpykatomero wmupa. Kak ormewaer JLI. Ilerepcon,
MaTeMaTHYeCKUE 3HaHUS U CIOCOOBI JESATEIbHOCTH SBIAIOTCA (PyHIAMEHTOM JJIsl OBJIA/ICHUS JIOTUKON
TEXHUKO-TEXHOJIOTUYECKOTO TPOEKTUPOBAHMS W aHanmu3a. MaremaTthka oOecledrBaeT MIIaAIInX
IIKOJbHUKOB HEOOXOJMMBIM alNapaToM: HaBbIKAMM W3MEPEHHUs, BBIYMCICHUSA, aHajIu3a JaHHBIX,
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MPOCTPAHCTBEHHOTO MBIIIJICHUSI W JIOTUYECKOTO BBIBOJA, 0€3 KOTOPHIX HEBO3MOXHO OCO3HAHHOE
B3aMMOJICHCTBHE C JIIOOOH, Take MPOCTEHIIeH, TEXHOIOTUYECKON CUCTEMOH.

[Tpenmer «Tpyn (TexHomorus)» BhINONHSIET (GyHIAMEHTAIbHYIO POJib, BHICTYMAasl B KayecTBE
MHTETPATUBHOTO TPAKTUKO-OPUEHTHPOBAHHOTO siApa sl (pOPMUPOBAHUS OCHOB TEXHOJOTHUYECKOU
IPAMOTHOCTH. B oTnmume OT y3KOHANpaBiIEHHBIX PYYHBIX YMEHHUH, LEIbI0 INpPEeIMETa SBISIETCS
pa3BUTHE TMPOEKTHONO MBILUIEHUS, MOHUMAHUS QAITOPUTMUYHOCTHA  JICMCTBHUM, IPUHLIMIIOB
npeoOpa3oBaHus MarepuanoB, sHepruu u uHpopmanuu. Kak ormeuaer JI.A. lIBaHOBa, UMEHHO Ha
YpOKax TEXHOJIOTMM MJIAJIIME IIKOJIBbHUKYU BIIEPBBIE OCO3HAHHO IPUMEHSIOT 3HAHUS W3 JPYTUX
oOnactel JUIsl peleHus] KOHKPETHBIX MPAaKTHUYECKUX 3ajjad, YTO MEPEBOJUT aOCTPAKTHHIC MOHATHUS B
JIUYHBIN OMBIT 00YYaIOIIUXCS.

Conepxxkanne npenmera «Tpyn (Texnonmorus)» mo cBoedl CyTH MHTErpupoBaHo. Peanuzanus
MoTeHnuansa ydebHoro mpeamera "MartemaTuka'OCyIIECTBISIETCS Yepe3 KOHTEKCTHOE HAIOJHEHHE
Y4eOHBIX 3a7ad W MOCTPOCHHE MEXKIPEAMETHhIX cBsizeir ¢ mpeameroM «Tpyn (Texuomorus)y.
Hanpuwmep, paznen «Benuuunsl» (anuHa, Macca, BpeMs, 00bEM) HHTETPUPYETCS C TEXHOIOTHUECKUMU
OTepaLUsIMU 10 PALMOHATBHOMY UX HCIOJB30BaHUIO B ObITY. PaboTa ¢ reoMeTpuiyeckuM MaTepranoM
Ha YpOKax MaTe€MAaTHUKH, HallpUMEp, HaNpsMyH COOTHOCUTCA C TexHosorueil B teme «llepumerp
npsiMoyrosibHuKa. [IpoexTrupoBanne u pacyér paMmku ajs pororpadumy. AHamu3 TaOIUIl U TUArpaMM,
BBOJMMBIN YK€ B HauaJbHOM KypCe, 3aKJIaJbIBa€T OCHOBBI paboOThl ¢ HHpOpMaIueil, KpUTUYHON AJist
ITOHUMaHHUs TEXHOJIOTMYECKHUX IPOLECCOB U UX PE3YJIBTATOB.

Marematuueckass HMHTErpalusi HOCUT TPUKIAJHOM M HU3MEPUTENbHBIM  Xapakrep.
KoncrpynpoBanue wmomeneii TpeOyer pabOThI € TEOMETPUYCCKUMHU (HOpMaMU, CHUMMETPHEH,
BBHITIOJTHEHUE PAacu€TOB IMPH pa3MeTKe (JIeJeHHe OTpe3Ka, MOCTPOCHUE MPSMOroO Yriia C MOMOIIBIO
YroJIbHUKA), OTpE/eiICHNEe TMepuMeTpa M IUIOIaaAn, MacmTabupoBanus. [1o cyTH, TeXHOIOrHYecKas
NESTeNbHOCTh  CTAHOBUTCS  IUIOIIAAKOW  JUIsi TNpUMEHEHHs apu(METHYEeCKHX JCHCTBHM U
reomerpuueckux npencrabieHuid. Kak nomgu€pkuBaer H.M. KoHblieBa, «T€XHOJIOTMYECKHI
MPOLIECC... TIOCTOSIHHO CTaBUT peOEHKa B CHUTYyallMH, KOT/la HEOOXOJUMO MPOU3BECTH T€ WM UHBIC
MaTeMaTHYeCKHUEe OIepaluu, IPOBECTH HAOIIOJCHMs, CPaBHEHUS, aHAJIU3, T.€. BKJIIOUUTh MEXaHU3MbI
MBIIIICHHUSI.

WuTerpamus MaTeMaTuKu M Tpyja (TEXHOJIOTHH) B HA4YaJbHOW IIKOJIE CO3JAET €CTECTBEHHYIO
cpeny g STEM-o6ydenus. MatemaTHKa JaeT UHXEHEPY UHCMpPYMenmapuil u annapam paciemad, a
TEXHOJIOTUSI — noJie 0l NPAKMU4ecKko20 npUMeHeHus N MaTepuannu3aii a0CTPaKTHBIX MOHSITHH.

YroObl 00yueHHe ObIJIO CUCTEMHBIM, MAaTEMaTUYECKHE TEMbl JOJKHBI CUHXPOHU3UPOBATHCS C
TEXHOJIOTHYECKUMHU omnepanusmu. [IpuBeneM nmpumep MaTpuibl CKBO3HOW WHTErPAallMM IOHATUH M
(bopMHUPYEMBIX UHKEHEPHBIX YMEHUH.

Mampuya ckeo3nolU unmezpayuu NOHAMUL U YMEHUU

MartemaTuyeckoe TexHosornueckas onepamnusi ®opmMupyeMoe HH:KEHEPHOe
conep:xanue (Teopus) (IIpakTuka) yYMeHHe
o VYMenune co3naBaTh JKECTKHE
[Inockue reomerpuueckue Pazmetka neraneit, coopka .
GbUTyphI, CHMMETpHS aMHBIX KOHCTPYKIIHi, (pepm KapKackl (MCTIOMIL30BAHME CBOHCTS
YPEL, P p PYKILIH, HEPM. TPEYTrOJbHUKA).
Co3nanue pa3BepToK [IpocTpancTBEeHHOE
Oo6wemHuble Tena (kyo, A Pa3BEPTOK, pocTp
KOHCTpYUpPOBaHHE KOPOOOK, MozienupoBaHue (nepeson 2D-
napajuieJIeuIe]) .
MaKEeTUPOBAHUE 3JaHUM. cxeMbl B 3D-00beKT).

Enunune nnuael, usmepenue  ||Pabota ¢ TMHEWKOM, IUPKYIEM,
JUTUHBI OTPE3KOB JIMHENUKOM, yroiapHUKOM. Hape3ka
YTOJIBHUKOM. 3aroTOBOK.

TouHOCTH MMO3MITUOHHWPOBAHUA
QJICMCHTOB, MUHUMMU3allUs 6pa1<a.

PazmeTka 1MCKOB (CTYIHIL),
Jonu u npobu OamaHCUPOBKA JonacTeit
BOJISIHOT'O KOJIeca.

YMeHue pacupenensitb HarpysKy,
LIEHTPUPOBATh OCU BPALLEHUS.

Uucna. Apupmernyeckue Pacuer pacxona matepuaios, VY nepxanue orpannuenuii T3
NENCTBUSA B3BCIIIMBAHKME TOTOBOTO M3/ENHSL. ||(pacdeT «OroHKeTay MPOCKTa).
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WNuTterpanus coaepkanus yueOHbIX npeaMeroB "Marematuka" u "Tpyna (Texnomorus)" moxer
OBITh peann30BaHa Yepe3 HUKI JABYX B3aWMOCBSI3aHHBIX YPOKOB (TIPOBOJMMBIX, HAIPUMEpP, B OJUH
nens). [lpuBenem mpumep anropuT™M CKBO3HOTO OMHApHOTrO mpoekta (Ha mpumepe «besomacHoro
MOCTa»):

Llae 1: Mamemamuueckutl pacuem (Ypox mamemamuxu)

3agaya: PaccunraTe reomeTpuyeCcKue napaMeTpbl KOHCTPYKIUH.

JeiicTBUSI Y4eHUKOB: YueHUKHU nonydaroT T3 (amuua nponera 30 cMm). OHM BBICUMTHIBAIOT,
CKOJIbKO JTUCTOB A4 moTpedyeTcs, €clid M3 OJHOTO JUCTa BhIXOmuT 1 TpyOouka mmuoi 30 cm. C
MTOMOIUIBIO BECOB OHH BBIYUCIIAIOT CPEAHHUM BEC OJJHONM OyMa)KHOM 3arOTOBKH M PACCUUTHIBAIOT JIUMMT:
Bec tpy6oukun X Kommdectso < 150 rpamm.

Martemaruyeckuii annapart: CrnoxxeHue, yMHOXKeHHE, paboTa ¢ MMEHOBAHHBIMH YHUCIAMU
(rpamMM, CaHTUMETP), TEOMETPHUSI TPEYTOJIbHUKA.

Llae 2: Texnonocuueckoe sonniowenue (Ypox mpyoa)

3agaua: CoOpaTh M UCIIBITaTh OOBEKT HA OCHOBE PACUETOB.

JelictBusi yuyeHMKoB: l3roromienue TpyOOUeK MO TEXHOJIOTHUH, pa3METKa «IOPOKHOTO
MOJIOTHA» cTporo 1o nuHeilike. COOpka depM MocCTa, TIAe YIIIBI TPEYTOJbHUKOB JOJDKHBI OBITH
OJIMHAKOBBIMH (IPUMEHEHNE 3HAHUN O CUMMETPUN).

HNu:xenepHoe aeiicreue: Coopka kapkaca - VcrneiTanue Harpy3koi - Pacder addekruBHOCTH
(oTHOIIEHUE MacChl YAEPKAaHHOTO IrPpy3a K Macce MOCTa).

Metoauka (HOpMHUPOBAHMS HHKEHEPHOTO MBIIUICHUS W WHXKEHEPHBIX yYMEHH Ha OCHOBE
UHTETpalil MaTeMaTUKU U Tpyda (TEXHONOTWMH) TpeanojaraeT CMeElIeHHWEe akKIeHTa ¢
PENPOAYKTUBHOIO YCBOEHMSI QJITOPUTMOB Ha HCCIIEIOBATENIbCKYI0 M IPOEKTHYIO JESATEbHOCTh B
pamMKax MaTeMaTU4YecKOro M TEXHOJIOTUYECKOro cojepxkaHus. KIroueBbIMU CTAHOBSITCS CIEAYIOLIUE
METO/IbI:

1. IlpobnemMHOEe W3NOXKEHUE: BBeNEHUE Y4YeOHOHl 3ahauu 4Yepe3 TEXHOJIIOTHYECKYIO WIIN
€CTeCTBEHHOHAY4YHYI0 mpoOiemy (Hampumep, «Kak paccumtarb HE0O0X0AMMOE KOJIUYECTBO
MaTEepUajIoB JIsl U3TOTOBIICHUS KOPMYIIKH 33JaHHBIX PA3MEPOB?»).

2. MopenupoBaHue: WCIOJB30BaHUE MaTeMaTHYeCKUX Mojaened  (cxembl, (popMysl,
rpaduyecKkue MpeACTaBlIeHUs) A ONMUCAHUS M aHAIM3a MPOCTHIX TEXHOJIOTUYECKUX OOBEKTOB WU
MpoI1IeccoB (IIeT0YKa ACHCTBUMN, TTOCIIEIOBATEIFHOCTD OTepaIuii).

3. KoHncTpyupoBanue u mpakTHUecKas peanu3alus: Ha YpPOKe TEXHOJIOTUU MPOUCXOIUT
HENOCPEACTBEHHOE HM3TOTOBJIEHHME, IJie MaTeMaTHUeCKUW pacu€r sBiseTcSd 00sS3aTelbHBIM 3TaloM
peanu3anuy 3aMmbicia (HampuMep, MOCTPOHTH IUJIaH-CXeMY Kiacca). YUHMTeldb BBICTYNMAaeT Kak
(dacunuTaTtop, Hampapisds y4allUXcsi K HEOOXOAMMOCTH BCIIOMHUTh WJIM NPUMEHUTh KOHKPETHOE
3HaHUE

4. Pednekcus M OLEHKa pPE3yNbTAaTOB: aHAJIM3 TOTOBOTO HM3JENUs BKJIIOYAET HE TOJIBKO
ACTETUKY W aKKypaTHOCTb, HO M OOCYXJIEHHE MAaTeMaTH4YeCKOW IMpaBMWJIBHOCTH PpELIEHMS, €ro
TEXHOJIOTUYECKOH 11e1eco00pa3HocTu U 3¢ (HEeKTUBHOCTH.

[TpuBeneM npumep AUIAKTUYECKUX MPUEMOB MHTETPALMM, KOTOPbIE 11eI1eco00pa3HO BKIOYATh
B YPOKH WJIM BHEYPOUHBIE 3aHSATHS:

o Ilpuem «llena ommOku»: Ha ypoke maremaTuku pazOupaeTcs 1eHa MorpemHocTd. Ecnu
IIPU pa3MeTKe Ha TEXHOJOTHH peOeHOK OIMOCs Ha 2 MM, TO NP cOOpKe 5 JeTaje mar CMEeCTUTCS Ha
1 cM, U KOHCTPYKIUS TIEpeKOCUTCs. ITO GOpMHUPYET y MIIAAIIEr0 NIKOJIbHUKA OCO3HAHHOE OTHOILIEHHE
K TOYHOCTH BBIYHCIICHUH.

e Meron «I'eomerpudeckoro TPU3y»: Jletsim maroT 3aaHue MOCTPOUTH OalTHIO U3 KyOMKOB
(u3 Oymaru), HO OrpaHMYMBAIOT TEPUMETP OCHOBaHUS (Hampumep, He Oojee 16 cm). YueHuKam
MPUXOAUTCS MaTeMaTHYeCKH paccuuTaTh IUIOMIAb OCHOBAaHUSA KaXJIOro KyOWKa, MpexIe uYeM
KOHCTPYHPOBATh €T0 Pa3BEPTKY.

o MHnxenepnas cmeta: [lepen Boigaueld MarepuaiioB (cnareTTH, IUVIACTUIIMH, OyMara) y4eHUKH
Ha MaTEeMaTHKE «IOKYNalT» MX Ha BHUPTyajbHble Oamnbl. Kakaplii SJIeMEHT MMeeT IieHy. 3ajaua:
YIIOKUTHCS B OIOJKET U CO3/1aTh KOHCTPYKLHUIO C MAaKCUMAJIbHON TPY30M10AbEMHOCTBIO.
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[Ipu Takoil OpraHuM3aluy JEATENbHOCTH MIIAAIIMX LIKOJBHUKOB HAa YpOKE (BHEYpOUHOM
3aHATUHM) OKUAAEMBIMU PE3yJIbTaTaMHU MOTYT BBICTYNATh HE TOJBKO (hopMUpyeMble HHKEHEpPHBIE
YMEHHUSI, HO U:

- Mamemamuieckds 2pamomHOCmb; MIAIIINNA IIKOJbHUK TOHUMAET, 3adYeM €My HYKHBI
(dbopMyIbl IepUMeTpa, MIIOIAAN WIIM HABBIKU JIEJIEHUS — OHU CTAHOBSITCS paOOYUM MHCTPYMEHTOM, a
HE a0CTpaKTHBIMU MPaBUJIAMH U3 YUECOHUKA;

- mexHono2uyecKas Kylomypa: TPOLECC CO3JaHUs IMOJICNKH IepecTaeT ObITh XaOTHUYHBIM
PYKOJETIHEM U MPEBPAIIAETCS B OCO3HAHHOE IIPOU3BOJICTBO MO YEPTEKY U pPacueTy.

Baxxnyto poib B pOpMUPOBAHUU MHKEHEPHOTO MBIILICHUS U UHXXCHEPHBIX YMEHHUI MIIaaIIuxX
IIKOJIBHUKOB WIPaeT HCIHOJb30BaHUE OOpa30oBaTEIbHOM Cpenbl, BBIXOIANICH 3a paMKH Kiacca:
HabmroeHne 3a 00beKTaMu MHPPACTPYKTYPHI, paboTa ¢ HU(PPOBBIMU pPecypcaMH JJsl BUPTYaIbHOTO
MOJIETTUPOBAHUS, BCTPEUH C MIPEICTABUTEISIMA TEXHOJIOTHUECKUX Ipodeccuil.

IIpakTuka.

3aoanue 1. Ha vHTETpUpPOBaHHBIX WJIM OMHAPHBIX YpoKax (MaTeMaThKa + TPy (TEeXHOJIOTHS))
MJTQJIIIAM [IKOJIBHUKAM MOXKHO MPEUIarath MPaKTHYECKHe KOHTEKCTHBIE 3aa4M JJIsl TPOBEACHUs S5-7
MUHYTHOTO MH>KEHEPHOTO MPaKTUKyMa.

BreimonHuTe aHanmM3 MpeUlaraéMbIX 3aJaHUd W ONpeAennTe, Ha (OPMHPOBAHUE KAKHX
WHXCHEPHBIX YMEHUN OHU HAIIPABIICHBI.

Baok 1. IIpocTtpaHcTBeHHOE MOAETUPOBAHUE M Pa3BEPTKH

3anmauva 1.1. «[IponaBmas rpanby (2—-3 kmacc)

Huorcenepnoe ymenue:

Konmexcm: PoboT-gocTaBUIK coOupaeT Ha KOHBeHepe KopoOku B gopme kyOa. Ha skpane
myJabTa YIpaBICHHUs TOKa3aHa IUIOCKas pa3BepTka Kyba, cocrosmias u3 KBaapaToB. Ho mazepHbIit
pe3ak MPOIyCTUII OJIHY I'PaHb, U Ha YEPTEKE UX BCETO 5 BMeCTO 6.

3aoanue: TlocMOTpUTE Ha 3arOTOBKY (YUYHTENb IMOKA3bIBACT HA JOCKE IJIOCKYIO (QUTYpY U3 5
kBazapaTtoB). Hapucyiite B TeTpaau, B KAKOM HUMEHHO MECTE€ HY)KHO NMPUPHUCOBAThH IIECTOW KBaJpar,
YTOOBI IPU CrUOAHNHU TIOJTYYHIIACh 3aKpbITasi KOpoOKa 0e3 HaXJIECTOB.

Mamemamuueckuui annapam. CBONCTBa Ky0a, pa3BepTka 00beMHOI0 Teja.

3amaua 1.2. «Macmtabuoe cxxarue» (3—4 kiacc)

Hnowceneproe ymenue:

Konmexcm: VHXeHep HapHCOBall 3CKHM3 JETall Ha JIMCTe B KJIETOUKy. JlnmHa neranu Ha
pHUCYHKe cocTaBiseT 12 KJeTok, a mupuHa — 6 kietok. Ha ckian Bbianu marepuan, Ha KOTOPOM
JeTanb Hy)KHO HA4epTUTh B MaciTade «1 KiIeTka 3CKu3a = 2 CM Ha MaTepuaiey.

3a0anue: PaccuuTaiiTe ¢ NOMOIIBIO JHMHEHKH pEANbHYIO JUIMHY M IIUPUHY JeTaid B
canTuMeTpax. HauepTute Ha TUCTEe KapTOHA KOHTYP VIS PaCKpOSL.

Mamemamuueckuii annapam: Y MHOXEHHE, MacIITa0, €IUHULBI JUIUHBI (CM).

Baok 2. KoHCTpYKTHBHAS ’KeCTKOCTh M pacyeT MaTepHaJioB

3anmayva 2.1. «Kectkuii kouTyp» (1-2 K11ace)

Hnoicenepnoe ymenue: .

Konmexcm: CtpouTensiM Hy>KHO coOpaTh MPOYHYIO PaMKy JJIsi JOPOXKHOTO 3HaKa. Y HUX €CTb
POBHO 3 UIMHHBIE MH)KEHEPHbIE OaIKu (JIepeBsHHBIE MIMAKKH).

3aoanue: Kakyio reomeTpuueckyio GUrypy Hy>KHO coOpaTh U3 3THX 0ajoK, YTOObI pamMKa He
nepekanyBaiach U He AepopMupoBaiach npu cuiibHOM BeTpe? [louemy Henb3s BBIOpaTh KBaJpaT WK
NpSIMOYTOJIbHUK, UMest Bcero 3 gerann?

Mamemamuueckuti annapam: CBOICTBa TPEYroJbHUKA, )KECTKOCTh T€OMETpUYECKUX puryp.

3amaua 2.2. «Pacuer 3aroroBok (Cmera)» (3—4 kimacc)

Hnoicenepnoe ymenue:

Konmexcm: JIna coopku depmbl ogHoro 6ymaxkHoro mocra no T3 tpebyercss 18 KOpoTKHX
COEMHUTENbHBIX TpyOouek mo 10 cM kaxnas. Y TeXHOJOra €cThb TOJbKO JUIMHHBIE OyMa)KHbIE
3arotoBkH 1o 30 cMm.

3aoanue: PaccunraiiTe MUHUMAJIBHOE KOJIMYECTBO JAJIMHHBIX 3aTOTOBOK, KOTOPOE HYKHO B35Th
CO CKJIaJia, YTOOBI Hape3aTh HE0OX0IMMOE KOJIMYECTBO JeTanel 6e3 0TX0I0B.
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Mamemamuueckuii  annapam:  JleneHue, KpaTHbIE YHCIA, ONTUMH3AIMUSA  PaCKpPOA
MaTepualbHBIX PECYPCOB.

Baok 3. banancupoBKa M HEHTPUPOBaHHE CHCTEM

3amaua 3.1. «CekTopsl BoJsHOTO Kojiecay (3—4 kiacc)

Huorcenepnoe ymenue:

Koumexem: Ha nucke BOASHOro Koseca (Kpyrias KpbIIIKa) HYXKHO 3aKpemnuTh § JomacTei-
JIOXKEK TaK, 4YTOOBI KOJIECO BPAIAIOCh IJIABHO, 0€3 EPEKOCOB 1 OMEHHS OCH.

3aoanue: Ha cKOIBKO paBHBIX J0JICH (YacTeil) HY)KHO Pa3JeiuTh OKPY>KHOCTh aucka? Yemy
paBeH Yroj MeXIy IBYMs COCEIHHMMH JIOMACTSAMU, €CIIU BCS OKPYKHOCTH cocTaBiseT 360 rpamyco?
BoinonHuTe pa3MeTKy Ha 3arOTOBKE C IIOMOILBIO TPAHCIIOPTHPA WU 111a0JI0HA.

Mamemamuueckuii annapam: Jlonu u npoOu, AeleHUE KPYIJIbIX 4YHCEN, MOHATHE yria u
OKPY>KHOCTH.

3amaua 3.2. «Ilouck neHTpa TsKecTH» (2—3 Kiace)

Huorcenepnoe ymenue: .

Konmexcm: Potop BeHTWIATOpa cIeNaH M3 IUIOCKOTO KAPTOHHOTO MPSIMOYTOJbHHKA CO
ctopoHaMu 4 cM u 10 cm. UTtoObl OH Bpaluajics poBHO, OCh (ILIMAXKa) JIOJKHA MPOXOJUTH CTPOTO
gyepes LEHTP TKECTH (PUTypBI.

3aodanue: Halinure mMaTeMaTUyecKUd CHOCOO TOYHO ONPENENIUTh TOUKY IEpEeCcedeHus Ocel
CUMMETpPUU MPSIMOYroJibHUKa 0€3 HCIOIb30BaHus BecoB. [IpOTKHHTE 3aroTOBKY B 3TOM TOYKE U
npoBepbTe OaNaHC MPHU BPAIICHUH MaJIbIIAMU.

Mamemamuuyeckuii annapam: JlnaroHaiy npsMOYTrOJbHUKA, TOUKA IEPECEUCHUS, CHMMETPUSI.

Baok 4. Ouenka 3(p(peKTUBHOCTH ¥ PadOTa ¢ MOTPENIHOCTSIMH

3anauva 4.1. «Hakomnnenue norpemnocti» (2—4 kiacc)

Hnorceneproe ymenue:

Koumexcem: PoOOT-yKIIamIuk coOupaeT TyceHWuHYyIo JieHTy u3 10 3BeHbeB. M3-3a 1uioxoi
HaCTPOMKHU CTAHKA Ka)kK/10€ 3BEHO MOIY4YaeTcsl Ha 2 MM JIJIMHHEE, YeM HYXKHO 10 YEPTEKY.

3aodanue: PaccunTaiiTe, Ha CKOJIBKO CAaHTUMETPOB YBEJIMUYUTCS BCSI T'YCEHUYHAsl JIEHTa IOCIe
coopku. Hanenercsa nu oHa Ha Koseca po0OoTa, eciau JIOIMyCTUMOe OTKJIOHeHHe mo T3 cocraBiser He
6onee 1 cm?

Mamemamuuyeckuii annapam: YMHOXEHHE, TEPEBOJ €IUHUI] HU3MEpeHHs (MM B CM),
HEpaBEHCTBA.

3anaua 4.2. «HxeHepHbIi koaddurmenT (4 xnacc)

Hnorcenepnoe ymenue: .

Konmexem: JIBe xomanabsl mnoctpowsin MocTbl. Moct komanael A Becutr 100 rpamm u
BbIIep:Kall Harpy3Kky B 1 kr. Moct komanel b Becut 150 rpamm 1 Bbiiep:kan Harpy3ky B 1200 rpamm.

3adanue: Haiinure wuHXEHEpHYIO 3(PQGEKTUBHOCTh KaXKIOTO MoOCTa (pa3leiuTe Maccy
YACPKaHHOTO Tpy3a Ha COOCTBEHHYIO MacCy KOHCTPYKIMH). Ubs KOHCTPYKIIHMS OKa3ajach Oojee
3¢ HEKTUBHOMN C TOUKU 3pEHUSI IKOHOMUU MaTepHaioB?

Mamemamuueckuui annapam: Jlenenue, cpaBHeHHe Ipo0ei niu ko3 GUIreHToB.

3a0anue 2. BpINOJIHUTE aHalIM3 IUTAHA WHTETPUPOBAHHOTO 3aHATUSA (MaTemaruka -+
TexHosorus1) g 3—4 kiacca, pa3pabOTaHHOTO IO MEXAYHApOIHBIM MPUHIMIIAM HH)KEHEPHOTO
obpazoBanust CDIO (3agymait — CnpoexTtupyii — Peanu3yii — McnbiTait). OTBEThTE Ha BOIIPOCHI ITOCIIE
TUIaHA UHTETPUPOBAHHOTO 3aHATHS.

Tema ypoka: «[IpoexkTupoBanue u cOOpka rpy30BOil IIaTGOPMBI C PacueToOM >KECTKOCTH»

Kaacc: 3 unm 4 kiacc.

HNukenepnas 3agaya: CkoHCTpyHMpoBaTh M3 OyMaru M KapToHa miaaTdopmy (IOJICTaBKY),
CIIOCOOHYIO yJepXaTh Ipy3 BeCOM B | KT (TOJICTBIN y4eOHUK), TPH KECTKOM JTUMHUTE MaTepHAaJIOB.

Hesn 3ansATHSA - QOPMHUPOBAHUE Y YUAIIUXCS YMEHUH pelIaTh MH)KEHEPHBIE 3314l Ha OCHOBE
MHTETPAlUN 3HAHWA M YMEHUH IO MaTeMaTHKe M TEXHOJOIWd (Ha NpUMepe MHPOECKTHPOBAHUS
rpy30BO# TIaTHOPMBI).
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I[Inanupyemble pe3ybTaThl:

1. UnxeHepHble yMeHHsi: UYUTeHHME U CO3JaHME OCKU3a, YAECpKAHUE OTrpaHUYCHUI
texuudyeckoro 3amanus (T3), pacuer mNpPOYHOCTH, JOKaIM3anUsa Ne(HEKTOB KOHCTPYKIIUU TIPH
WCIIBITAaHUH.

2. Matemaruyeckue ymenusi: PabGora ¢ ¢dopmynamu mnepumerpa U IUIOHIAIU
NpSIMOYTOJIbHUKAa M KBajpara, JeJIEeHHWE C OCTaTKOM, TOYHbIE HW3MEPEHHs JHHEHKON (yuer
MTOTPEUTHOCTH).

3. TexnoJsioruueckue ymeHusi: HaBpiku Tpanchopmanuu marepuasia (CKpydMBaHUE JIUCTA B
pedpo KECTKOCTH), COOpKa CUIIOBOTO KapKaca.

Oo6opynoBanue st komana (mo 2 4yesoBeka): 4 jucra Oymarn A4, 1 JUCT KECTKOTO
kaptoHa (15 x 15cm), muHelika, kapaHaam, HOXHUIBL, 30 CM CKOTYa, TPY3 JIJIS UCTIBITAHUH (YIeOHUKN
mo 500 r u 1 kr).

Xon 3anaTus

Jran 1. Opranu3anuOHHO-MOTUBANMOHHbIH

1.1. Texunveckue Bb130B M aHa1u3 T3 (5 Munyrt) — Paza «3adymaity

IIpo6aema: Yuurenb AEMOHCTPUPYET JUCT KaPTOHA, MOJIOKEHHBIN Ha JBe onopbl. CTaBUT HA
HEero y4eOHHMK — KapTOH MporudaeTcsi, KHUra najiaer.

HNuxenepublii BbI3oB: Kak cujiamMu MaTeMaTH4eCKHX DPAacYeTOB M OyMa)KHBIX DJIEMEHTOB
MIPEBPATUTH ITOT XJIUIKUI JIUCT B )KECTKYIO TPY30BYIO MIaTdopmy?

Boigaua T3 (Orpanuyenmns):

Bricora muiardopmel 1omkHa ObITH poBHO 10 cM.

Omnopsl He JJOJDKHBI BBIXOJUTh 3a TPAaHHIIbI BEpXHEH KapTOHHOM KpbImky (15 x 15¢m).

Marepuain st oop orpaHu4eH: MakcuMyM 3 nucra A4.

Itan 2. Coaep:xaresibHO-AeATeJIbHOCTHBIN 3TAIl

2.1. MaTtemaTudeckuii pacuer u 3cku3 (12 munyrt) — @aza «Cnpoexmupyii»

MareMaTH4YeCKHH NPAKTUKYM:

Yuurenb HAOMHHAET, YTO B HWH)KEHEPUU TPEYroJbHUK W MWIMHADP (Tpyba) — cambie
ycToiunBble K cxatuio (opmbl. Kaxgas komaHza JODKHA pPeLIUTb, J€NaTh JIM ONOpPbI B BHJIE
TPEXTPAHHBIX IPU3M (B OCHOBE TPEYTOJIbHHUK) WU LHJIMHIPOB (B OCHOBE KPYT).

Pacuer 3aroroBok (Pabora B TeTpaasix):

Jnuna nmucta A4 — 30 cM (OKpyrJIuM J1Jist yI00CTBa pacuyeToB).

Ecnu BbicoTa muatdopmbl AomkHa ObITh 10 €M, CKOJBKO OMOP MOXKHO Hape3aTb W3 OJHOM
nuHHON OymaxkHoU TpyOs1? Pacuet: 30 : 10 = 3 omopsr.

VY4eHuKH pacCUMTHIBAIOT T'€OMETPUUYECKHE MapaMeTphl: CKOJBKO BCErO OMOpP MM HYXHO IS
ycTOHYMBOCTH (3 MK 4) U CKOJIBKO JIUCTOB OyMaru Ha 3TO yHieT.

®ukcanus npoekra: Kaxas nmapa uepTuT B TeTpaaud MHKeHEePHBIH 3CKU3: BU IIaTGHOPMBI
cBepxy (pasmerka Todek, Tie OyayT cTosTh omopbl Ha kBaapare (15 x 15cm) u BuA cOOKy (c
yKa3zaHueM BbICOTHI 10 cm).

2.2. Texnosornuyeckoe Bominomenue (15 munyt) — @aza «Peanuzyiiy

IIpousBoacTBeHHbIN Mpouecc:

1. Co3nanme pedep KeCcTKOCTH: YYEHHUKHM IUIOTHO HAKpPy4MBAIOT OyMmary Ha KpYIJIblid
Kapanjaau (uiu Mapkep), popmupys sxectkue Tpyoku. Kpait puxkcupyroT kieem.

2. Tounas nape3ka: [lo nuHelike oTMepsitOT OTpe3ku poBHO 1o 10 cM. Yuumens obpawaem
BHUMAHUE HA NOCPewHOCmb: eciu o0Ha onopa O6yoem 10 cm, a emopasa 9 cm 8 mm, nnamgpopma
nepexocumcs u 2py3 ynaoem.

3. Coéopka: Omnopsl MPUKPETUISIOTCS K HIKHEH CTOPOHE KapTOHHOTO KBaJpara CTPOrO B TeX
TOYKaxX, KOTOpble OBUTM paccuuTaHbl Ha dcKu3e. [l KperuleHus HCHOJb3YeTCs MUHHMAaJIbHOE
KOJIMYECTBO CKOTYA (MHKECHEPHAsI SKOHOMHUS).

2.3. UHkeHepHbIe HCNIBITAHUSA U oTJaaAKa (8 MunyT) — Daza «HUcnoimait»
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Kpam-tect: KoManasr o ouepean BEIHOCST TIAaTGOPMBI Ha UCTIBITATEIBHBIN CTEH. Y YUTEIb
aKKypaTHO oITyckaeT Ha riargopmy nepsbiii Bec (500 r), 3atem neneBoii Bec (1 kr).

Curyamus «Ycnex»: Ilmarpopma gepxkut Bec. KomaHza BBIYHCISET MaTeMaTHYECKYIO
3¢ (HeKTHBHOCTH (BEC Irpy3a AENAT Ha KOJIMYECTBO 3aTPAUYCHHBIX JTUCTOB OyMaru).

Curyanusi «KAHAJIM3 OHOKN» (eCId KOHCTPYKIUA PYXHYJIa):

VYuurens He pyraer, a BkiatodaeT npuem «llouck 6ara». YUeHUKH IOIKHBI MaTeMaTU4YECKU U
KOHCTPYKTUBHO OOBSICHUTH MMPUYKUHY ITOJOMKH.

o «Onopa nooxocunacob, NOMOMY 4mo JUHUU Ompe3d ObLIU He NePHneHOUK)APHbL, BO3HUK
nepekocy.

o «Tpu onopvl cmosnu cruwKom 6IUZKO K YeHmpy, HapyWuics 6aianc naowaou 0CHOBAHUAY.

Ortan 3. PeduiekcHBHO-01IEeHOYHBII YTaN
3.1. Peduexcus n pukcanus pe3ybTaToB (5 MUHYT)
Kaxxaplil y4eHHK 3aIl0JIHAET MUHU-KapTOuKy «[laciopt nHxkeHepar:

1. Mos koncmpykyus evioeporcana: 2Pamm.
2. Kaxas mamemamuueckas mema MHe ce200Hs nomoaia 6 pabome? (Mzmepenus, oenerue,
2eomempusi).

3. Umo 6v1 51 usmenun 6 cxeme onop, eciu 6vl 0eaan NPoeKm 3aHo60?

Bonpocwi:

1. Kakue nn>xeHepHbIe IeHCTBUSI BBIMOIHSIIN IIKOJBHUKHU B X0JI€ JAHHOTO YpoKa?

2. Ha xkakux »dTamax y MIQAIIUX IIKOJIbHUKOB (HOPMHUPOBAINCH HH)KEHEPHBIE YMEHUS,
0003HAYCHHBIE B LENSAX YpOKa?

3. Kakue metonpl uHTErpanuu (mpoOIeMHOE U3JI0KEHHE, 0O0bSICHUTEIbHO-UIUTFOCTPATHUBHBIMH,
PENPOYKTUBHBIN, MOJCIUPOBAHKE, KOHCTPYMPOBAaHUE, PEQIICKCHS PE3yJIbTATOB) MPHUMEHSIMCH Ha
Ka)KJIOM U3 JTaIloB 3aHATHS?

IIpakTuKyM™m 10 pa3padoTKke MHTErPUPOBAHHOIO 3AHATHS.

3aoanue. Pa3paborarth IJIaH HHTETPUPOBAHHOTO 3aHATHs (MaTeMaTuka + TexHoyorus) s 2—4
kiacca. [IpencraBuTh m1aH 3aHATHS B BUJE TEXHOJIOTMYECKON KapThl. [IpoBeCcTH MUHHU-TIPE3EHTALINIO
pazpaboTanHoro minaHa 3aHsaTus (5—7 MUHYT), OOOCHOBaB BBIOOP COJCPIKAHUS U METOJAOB IS
(OopMHPOBAaHUS HHKEHEPHBIX YMEHUN y 00yJaromuxcs.

Ilpumeuanue: 1U1s1 TPOEKTUPOBAHUS HWHTETPUPOBAHHOIO 3aHATHS MOYKHO HCIIOJIB30BaTh
texnonoruto CDIO (3amymaii — Cripoektupyii — Peanu3yii — McnbiTaii).

PexomeHj0BaHHasi popMa TEXHOJOTHUECKOW KapThl IJIaHa HHTETPUPOBAHHOTO 3aHSATHSL:
Tema u K1acc
Heanb
IInanupyemsie pe3yabTaThl
(MH:KeHepHBbIE, MaTEMATHYECKHE
¥ TEXHOJIOTHYECKHEe YMEHHs])
Oo6opynoBanue (B T. 4.
M (ppoBbIe HHCTPYMEHTHI)
JTanbl 3aHATHS € YKa3aHUEM CO/IepKaHNs U MeTO10B HHTerpaluu
MATEeMAaTHYeCKHUX M TeXHOJIOTHYEeCKUX 3HAHUI

Jransbl Coaep:xanue 3Tana MeTtoasl
OpranuzannoHHo-
MOTHBAIIHOHHBIN
CopnepxaTenbHO-1eATEIbHOCTHBIN
PenexcrBHO-O1IEHOYHBIH ATan

Tema 2.3. Moaeab HH:KEHEPHOTo o00pa3oBaHMs MJAAIIMX IIKOJbHUKOB B MAOY
"Unxkenepnass mkojga um. ML.IO. HupyabuukoBa" r. Ilepmu: u3 ombiTa padoThl yuyHTesei
HAYAJbHBIX KJIACCOB (TeopHusi — 2 Yaca, MpaKTH4YecKoe 3aHsiTHe — 6 4acoB).

25



IlepeyeHs BOnpocos.

Co3nanne WHXXEHEPHOW 00pa3oBaTelbHOW cpeibl g oOydaromuxcs. J[eTckoe TeXHHu4ecKoe
TBOPYECTBO HAa YPOKE B HAYAJIBHOM IIKOJIE KAaK CPEICTBO ISl Pa3BUTHUSI MHXKEHEPHOTO MBIIUICHUS U
MHXEHEPHBIX YMEHUN MIIQJIIINX HIKOJLHUKOB. J[eTCKoe MpOoeKTUPOBaHUE B HAUAIbHBIX KJIaccax.

Conep:kanue TeMbl

Coznmanue WHXXEHEPHOW 00pa30oBaTeNIbHON Cpenbpl sl o0ydaromuxcs. XapaKTepHCTHUKA
HarnpaBieHuid pabotel MAOY «uxenepHas mkona uMm. M.IO. [upyneaukoBa» r. Ilepmu (OOIT
HOO, IIporpamma pazsutus OY, MuaHOBanmonHast oopasoparenbHas nporpamma HOO, Accounarus
oOpa3oBaTtenbHbIX  opranmzanuii  «KoHcOpiMyM 1O  pa3BUTUIO  IIKOJBHOIO  HMHKEHEPHO-
TEXHOJIOTUYECKOT0 00pa30BaHusl); METOUYECKast padoTa ¢ MearornieckKuM KOJIJIEKTUBOM HadalbHOU

kol (KIIK, paboune rpynmnsl mearoroB 1o HampaBiIeHUsAM). «JleTckoe TeXHUYeCcKOoe TBOPUYECTBO B
OOIT HOO». IIporpammbl ¢ 1udpoBoii oOpazoBarenbHOM cpepod mans obydaromuxcs HOO npu
peain3aly HHKEHEPHOr0 00pa30BaHus B HAaYaJIbHBIX KJIaccax.

Teopus.

Coznanue mHxeHepHou obOpazoBatenbHOl cpensl (MOC) mist mmagmmx mkoiabHUKOB (7-10
ner) TpeOyeT OpraHu3alud TPOCTPAHCTBA, B KOTOPOM aOCTpPaKTHBIE HAyYHbIE MOHATUS W
MPAKTUYECKHE HAaBBIKM OOBEAUHSAIOTCS Yepe3 IMPEeAMETHOE MaHHUMYIHUPOBAHUE, JKCIEPUMEHT U
KoHCcTpynpoBanue. B nHavanpHoi mikose MOC pomxkHa OBITh TMOKOH, WHTYUTHBHO IOHATHOW H
0e301acHOi.

B MOC nns mitaquiyx MKOJbHUKOB BBIIEISIOT KOMIIOHEHTBI:

1. IlpocTpaHcTBEeHHO-NIPeAMETHBIH KOMIOHEHT (30HUPOBaHHe Ka0UHeTA)

TpamMIMOHHBIA KJIacC € IapTaMU «Apyr 3a JIpPyromM» HE MOAXOAWUT JUIsl WHKEHEPHOU
nestensHocTd. KaOuner texnonoruu unu STEM-naboparopus HauanbHOW MIKONBI JAensTcs Ha 4
(byHKIMOHATBHBIE 30HBI:

e 3oHa «ApxurektypHoe O010p0o» (Teoperuueckasi): Tpanchopmupyemble CTONBI I
paboThl B ManbIX rpymnmnax (1o 2—4 yenoBeka). 31ech AeTH aHATH3UPYIOT T3, 4epTAT 3CKHU3BI, POBOMIST
MaTeMaTHYeCKUe pacyeThl U 3aIIUIIAI0T TpoeKThl. O0A3aTeNbHbIM 2JIEMEHT — MapKepHas JIocKa WIn
Gbaunyuapt 11 pUKcau uaen.

e 3ona «®Pabpuka 3aroroBok» (Ilpakruyeckast): Mecto XpaHeHUs] py4HOTO MHCTPYMEHTA
(Oe3omacHble HOXKHUIIBI, JTUHEHKH, YTOJBHUKH, KAHLEISIPCKUE HOXKU, KOTOPHIMHU IOJ IPUCMOTPOM
YUUTENS PeXYyT KapToH). BaxkHO opraHn3oBaTh CUCTEMY OTKPBITOIO XpaHEHHs MaTepUanoB (IUIACTHK,
Oymara, JepeBO, Kperex) B IMPO3payHbIX TMOJNUCAHHBIX KOHTEHHEpax, 4ToObl pPeOEHOK Mor
CaMOCTOSITENIHO BBIOMPATh PeCypChl MO 3a1a4y.

e 3ona «Kpam-tect» (UcnbiTaTeabHas): BbieneHHbI CTOM WM HAIMONBHBIM TOJIUYM C
U3MEPUTENbHBIM 000pYAOBaHMEM. 3/1€Ch Pa3MELIAlTCsl BEChl, MEpHbIE CTaKaHbl, HUCTOYHUKH BOJIbI
(mns mpoektoB Tuna MI'DC), BeHTUNATOPHI (JUIsI UCHBITAHUS BETPOYCTOWYMBOCTH WM MOAeNei
BETPSKOB), CEKYHJIOMEPHI U KATMOPOBAHHBIE TPY3bI.

e 3ona «Mys3eii Heynau u noden» (BoictaBounas): Ctemiax, rie XpaHsITCs KaK YCIEIIHbIS
CIaHHBIE TPOEKTHI, TaK U HEIOpaOOTaHHbIE MOJIENH, KOTOpBhIE HAXOIATCS B IpoOIecce OTIAIAKH
(«MH)XEHEPHOTO PEMOHTAY).

2. Coaep:kaTesibHO-MeTOAMYecKHiiI koMnoHeHT (PecypcHoe Hamo/1HeHHe)

Marepuansl JUIsl KOHCTPYHUPOBAHMS JOJKHBI IBUTATHCS OT MPOCTHIX U «IIOAATIMBBIX» K Ooee
KECTKUM, TPEOYIOIINM TOYHOI'O pacyeTa:

1. Pacxoanble MaTepuajbl IMPOKoro mnpopuasa: [odpokapToH, 1IoTHas Oymara
(uepTexkHasi, BaTMaH), I€PEBSHHBIC IIMAXKH, TAIOYKH JII MOPOXKEHOTO, MJIACTUKOBBIE CTaKaHUYMKH,
TpYOOUKH I HAIIUTKOB, O€4eBKa, TalKM U 11ai0bl B Ka4yecTBE TPY30B.

2. CoeanHuTebHbIE JJI€MEHTBI: MaJsApHBIA CKOTY (€ro Jierde OTPhIBaTh PYKaMU W
IIepe/IeNbIBaTh COENMHEHN), KIeH-KapaHJall, TEPMOKIJIEEBBIE NUCTOJETHI (HU3KOTEMIIEPATYpPHBIE,
Oe3omacHble ISl 1eTeil ), KaHIEeISIPCKUe CKPENKU, TPUILETKH.
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3. Koucrpykropckue cpeabl: KpymHOONIOUHBIE M MENKOOJOYHBIE KOHCTPYKTOPHI (THITA
LEGO Education, 3uamox nasi u3ydeHUs MPOCTEHINUX IIENeH, MEXaHHYECKHEe KOHCTPYKTOPHI C
BUHTOBBIM COEIMHEHUEM).

4. JImpaktuyeckoe compoBoxaeHue: Crenasl ¢ amroputmom CDIO  (3amymait —
Cnpoextupyit — Peanmusyit — MWcnbitait), Tabmuibl ¢ (QU3HYECKUMH CBOWCTBAMH JIOCTYITHBIX
MaTEepUasoB, BU3yalbHbIC KAPTHI-MHCTPYKIIUHU IO OE30MaCHOM paboTe C HHCTPYMEHTaMHU.

3. Texnosornyeckuii KomnoHeHT (IlpyHIMNIBI Opranu3anuyu nNpouecca)

WnxenepHass cpena paboraer 5((EeKTUBHO TOJIBKO TOrJga, KOrna B HEHl JecTBYIOT
crienugpuUecKue MpaBuia AesITeIbHOCTHU:

e IMpunuun geramuzanuu ommdku: OmuOka B MOC — 5T0 He MOBOJ AJIs CHUKCHHUS
OLICHKH, a IJIaBHBIA UCTOYHHUK HOBBIX 3HaHUI. Cpena JOKHA MO3BOJISITh peOCHKY OBICTPO MepeienaTh
HEeyJIauHbIN y3€sl (MMEHHO IOATOMY MAJISIPHBIA CKOTY IPUOPUTETHEE CUIIBHOIO KJI€s CHIOMHUHYTHOI'O
NEHCTBUS ).

o IIpuHuun n30bITOYHOCTH H AepuunuTa (BApMATUBHOCTB): [legaror Mo>keT HCKYCCTBEHHO
MEHSTH ycioBusl cpeabl. JIubo BbInaBaTh M30BITOK MaTepUasoOB, Tlie PeOSHKY HY)KHO MaTeMaTUYECKU
paccumTaTh JIMOIHEE, JIMOO CO3/1aBaTh JKECTKUH Ne(UIHUT, CTUMYIUPYIOIMIMKA H300peTaTeIbHOCTh
(TPU3).

o udposoii ciaen npoexra: Hamuuue B cpeie MpOCTHIX CPEACTB (PUKcALMK (HAIpUMED,
[UTaHIIEeTa), YTOOBI JeTH MOTIU choTorpagupoBaTh MPOMEKYTOUHBINH 3Tanm COOPKH WIM CHSTh Ha
BHJIEO MOMEHT Pa3pyLICHHUs] KOHCTPYKIIMY IIPU UCIIBITAHUM IS ITOCIEAYIOIIEr0 OKaAPOBOIrO aHAIN3a
OILIMOKHU.

4. KommyHukaTtuBHbIi KOMIOHEHT (Ilcuxonornyeckuii KJiumar)

o CwmeHa posin YYHTeNsl: YUUTEIh BBICTYIIACT HE B POJIM TPAHCIATOPA TOTOBBIX 3HAHUH, a B
ponu 3axazyuxa (Bbigaer T3, mpUHMMAeT WCHBITAHUS) WU [ 1A6HO20 UHIICEHEPA-KOHCYIbMAHMA
(3a1aeT HaBOIAIIME BOMPOCHL: «Kax mbl Oymaeun, nouemy 6aika npocHyiIach UMEHHO nocepeoune? ).

o Komanaublie pernamenTsl: [IpaBuna B3auMOIEHCTBHS B JIaOOpAaTOpUH, INie 3alperieHo
KPUTHKOBATh JINYHOCTH aBTOPA WJEH, HO MOOMIPSIETCS apryMEHTHPOBAHHAS KPUTHUKA MPOYHOCTH HITU
3P HEKTUBHOCTH TEXHUYECKOTO PEIIECHHUS.

OnpiT  yuutenedl HadanbHbX kinaccoB MAOY  «Uuxenepnas mkona wum. M.IO.
HupynsaukoBay T. [lepmu BKIIO9YaeT:

1) npoBeeHNE YPOKOB C MPUMEHEHHEM KOHCTPYKTOpOB (M1eM Ha ypok ¢ KOHCTPYKTOPOM):

- «Anrmuiickuit 51361k ¢ LEGO Bo 2 kitacca,

- «Maremarnka ¢ LEGO B 1 u 2 ximaccax,

- «Jluteparyproe urenue ¢ LEGOy,

- «Oxpyxatommii Mup. OxcnepumerTupyem ¢ LEGO».

2) pealqM3alHMi0 KypCOB BHEYPOUHOU [EATEIBHOCTH, OPHEHTUPOBAHHBIX Ha HH)KCHEPHOE
o0pa3zoBaHHe MJIAIIITUX KOJbHUKOB,;

3) cucreMy JOTMONHUTEIBHOTO 00Pa30BaHUS MJIa IIIUX IIKOJILHUKOB!

- KCK 1o TexHN4YeCKHM HalpaBIICHUSIM,

- IIporpammbl JOMOJHUTETBHOTO 0OOpa3oBaHMs (KpykKH) «OT KOHCTPYHpPOBAHUSA [0
POOOTOTEXHHUKI Y.

Takum o0pa3oM, JEeMOHCTPUPYEMBIH ONBIT 0Opa3oBaTENbHON OpraHu3alMi B peau3aliu
WH)KEHEPHOTO 00pa30BaHWs MIIAIINX NIKOJHHUKOB MPEICTABISET WHTEPEC U MPAKTHKYIOIIHX
MIE/1aroroB, TIO3BOJIAET YBHJETh TPYAHOCTH B OpraHU3allMd d3TOW JAEATENbHOCTH M MYTH HX
MIPEOJIOJICHHUSI.

IIpakTuka.

3a0anue 1. Ha ocHOBe mpeACTaBICHHBIX OOpa30BaTENbHONW OpraHu3alell pe3yiabTaToB
Y4acTHsI IEPBOKIACCHUKOB, B TOM uncie ¢ OB3 B KOHKypcaxX TEXHUYECKOTO TBOPUECTBA; BHITOTHEHHS
MIPOEKTOB MO POOOTOTEXHUKE O0YYAIOLINXCSl BTOPHIX U TPEThUX KJIACCOB, B TOM YHUCIIE 00YUYaIOIINXCS
¢ OB3; yuactus oOywarommxcs 4-X KIacCOB B KOHKypCaX TEXHHYECKOW HANpPaBICHHOCTH OT
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ropojckoro 10 Becepoccuiickoro ypoBHs ONpeeNnTe, Kakue HHXEHEPHbIe YMEHUS (POPMUPOBAIHCH Y
MJIQJIIINX ITKOJIbHUKOB B XOJI€ BBIIIOJIHEHHUS TPOSKTOB M PEIICHUS TEXHUUYECKUX 3a/1a4.

3aoanue 2. I3yuure:

1) ITporpammel [u1st 00y4aronuxcs Ha4albHbIX KiaaccoB ¢ 3D —monenupoBanuem.

2) TIporpamMMsbl 10 BHPTYaJIbHOMY MOJICIMPOBAHUIO M KOHCTPYHPOBAHHUIO JUIS OOYUYArOIIUXCS
2-4 xrnaccoB, B ToM umcie i oOydaronmxcs ¢ OB3: «Lego Digital Designer» wu «LigroGamey
(JIero- nudposoii qu3aiinep U mporpaMma 00bEMHOTO MOACIUPOBAHUA);

3) [IporpamMmbl 1O AITOPUTMHUKE W MYJIbTHILTUKAIIMK IS 0Oydaronuxcsi 1-4 KiaccoB, B TOM
yucie it obyqaromuxcs ¢ OB3: «Hello, Robot!» u «Scratch 3».

B dem ocoGennoctu 3THX mporpamm? Ha ¢gopMupoBaHue KakMX HHKCHEPHBIX YMEHHUIH OHU
opueHTHpoBaHbI? Kakue U3 3TUX MporpaMm Bl peain3yeTe B CBOCH MpakTuke?

IIpakTukym no paspaborke mpoekra MoayJasi (MoayJeit) aiasi mporpammbl KCK mo
TeXHUYEeCKOMY HalpaBJeHHIO

3aoanue. Pazpaborath mpoekT Mmonyis (moxyneid) k mporpamme KCK mo TexHHMUecKOMy
HanpasieHuto Uit obywaromuxcs HOO (yka3arb Bo3pacT jAereil, KOJUYECTBO YacoB, KIIIOUEBOH
dopmar paboThl, TemMaTuky Monyis (Kypca), MpeidroyiaraeMblii pesyinbTar  (popmMupyembie
UHXCHEPHBIC YMCHUS)).

[IpoBecT MUHU-TIpE3EHTALIMIO pa3pabOTaHHOIO MPOEKTa MOAYIS (MOAYJEH) Uil IporpaMMbl
(5-7 wmuHYT), 000OCHOBaB BBHIOOP COAEPKAHHS, TEMATHKH MOAYAsS (MOMyJled) W 3aJaHuid s
(bopMHpOBaHUS MHKEHEPHOTO MBIIIUICHUS M MH)KEHEPHBIX YMEHUN y MITAJIIINX IKOJHHUKOB.

PexomeHnoBaHHas Gopma INpejcTaBleHus MpoeKkTa Moy (Moayneit) nist nporpammsl KCK
M0 TEXHUYECKOMY HAIPABIICHHIO:
Haspanne KCK |

IHosicHUTEAbLHAA 3aIIHCKA

Kaacce
KoanuecTBo 4acoB

KCK ot 8 10 16 yacoB (caMOCTOSITENbHBIN BRIOOP KOJIWYECTBA
4acoB Ha KypcC)

Hanpumep, popmupoBanue HHXKEHEPHBIX YMEHU 1 6a30BOi
TEXHUYECKOIN rpaMOTHOCTH Yepe3 UHTErPaluio
MaTEMaTHYECKOI0 pacyeTa U KOHCTPYHUPOBAHUSI.

Hanpumep, xomangusie STEM-nipoekTs! (mapbl WM MUHU-
rpynmnsl o 3 yenoBeka).

1) ..

2) ...

ean

KuroueBoii popmat padoThl

IInanupyemMble pe3yJbTaThl
(¢popmupoBanue
HH/KEHEPHbIX YMEHUI,
yKa3aTh KaKHX)

I'maBHbIH 00pa3oBaTeJIbHBII
NPHHIHII

OobopynoBanue (B T. 4.
un¢poBbie HHCTPYMEHTbI)

Hanpumep, MUHMMYM JIEKIUI, MAKCUMYM IPEIMETHOTO
MaHUIYJUPOBAaHUS U UCTIBITAHUH (Kpall-TeCTOB).

TemaTn4yeckuii IJ1aH Kypca
Hanpumep, Moayab "Cratuyeckas HHXXEHEpHs U reoMeTpusi mpouyHocTH" (4 yaca)

Tembl 3aHgaTHH
(Hampumep)

DopmupyeMoe HHKEHEPHOE
YM€EHHUE

PesyabTaT (mpoaykr)

1. BBeneHnue B MHXEHEPHIO.
Texauueckoe 3amganne (T3).
CBoiicTBa MaTepuaoB.

Hamnpumep, Urenue
TexHu4eckoro 3aaanus (T3),
ylep>KaHWEe OTpaHUUYEHUH,
AHAJIN3 PECYPCOB.

Hanpumep, OnbITHBIC
00pa31bel OyMaKHBIX pedep
JKECTKOCTH.

2. Cuiia TeoMETpUHN.
J’KecTkocTh TpeyrojibHUKa U
(hepMeHHbIE KOHCTPYKITHH.

Hanpumep, Coznanue niaockux
CUJIOBBIX KapKacoB, pa3MeTKa
0 JUHEHKE.

Hampumep, IIpocreimas
reOMETPHYECKas OIopa
(mpu3Ma/UIUHAD).
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3-4. Ilpoekt «be3onacHblii Hanpuwmep, [Tpoctpancteennoe | Hanmpumep, bymaxHbiii MocT,
MocT». COopka 1 puHaNBHBIE | MOJenupoBaHue, coopka 3D- BbIIEPKMBAIOIINI Harpy3Ky
UCIBITAaHUS. MOJIEJIH, pacueT ot 1 kr.
3¢ (HEeKTHBHOCTH.
| Monyib .... ‘

Hpumeanue - IpH XKCIaHHMHM KW BO3MOXHOCTAX MOXHO CIPOCKTHPOBATH IIPOCKT BCETO
KpPaTKOCPOYHOI'O KypcCa IO TCXHUYCCKOMY HAITPaBJICHUIO JJI MJIaJIINX IIKOJbHUKOB.

ATTecTauus B paMmkax MoayJsi 2. [Ipaktudeckas padora Ne 2
@opMbI ATTECTALUH U OLIEHOYHbIE MATEPHAJIbI

IIpomeKyTOYHBINH KOHTPOJIb

®dopma ITpakTrueckas padora No 2
Onucanue, TpeOOBaHU Paspaborate mpoektT monyns (moxmyneit) k mporpamme KCK mo
K BBIIIOJTHEHUIO TEXHUYECKOMY HampasiieHuto st ooyqatonuxcss HOO (ykazaTs Bo3pact

JeTei, KOJIMYeCTBO 4YacoB, KIOUYeBOM (opmar paboThl, TEeMaTUKY
Moayaei  (Kypca), TpedmonaraeMelii  pe3yiabTar  (opMmHpyeMmbie
UH)KCHEPHbIC YMEHHS)).

Kputepuu onienuBanust | Kpurepuu oneHku mpoekta monyinst (moayneit) k mporpamme KCK mo
TEXHUYECKOMY HAIPABIICHHIO.

o Hanuuue Bcex CTPYKTYpPHBIX 3JIEMEHTOB B COOTBETCTBHH € (hOpMOit
MIPEICTABJICHUS TIPOEKTA MOYJIS.

e Hannuue MexmnpeIMeTHON UHTErpaluu (MaTeMaTUKa + TEXHOJIOTHS).
o Bo3spactHas aiekBaTHOCTB: COACpIKAHUE U 3a/1aHUSI BBITOJTHUMBI JIJIs1
00y4JaromnXCcsl HAYaIbHOM IIKOJIBI.

o [IpakThueckasi HamnpaBIE€HHOCTh: PE3YJAbTAT HMMEET <GCKU3HEHHBIN
CMBICT (MOJENb, WCCIENOBAHUE, pEIICHHWE pealbHOW HWH)KEHEPHON
3a/1aun).

MOJVYJb 3. OBA3ATEJBbHBIA MOJY.JIb

Tema 3.1. Peanu3anus rocy1apcTBeHHOI NOJIUTHKHU B c(pepe BOCIMTAHUS HA YPOKAX U BO
BHEYPOYHOIi 1esiTeJIbHOCTH (caMocTosiTeNbHAs padoTa — 2 4.) O0s13aTeNnbHbIN yUeOHbII MOYJIb.

Ilepeyens BonpocoB

OcHOBHbBIE MOHSATHS -TOCYJApCTBEHHAsl IMOJIUTHKA, BOCIUTAHUE, POCCUMCKUE TpPaJUIOHHbIE
JyXOBHO-HPaBCTBEHHBIE IIEHHOCTH.

Conep:xaHue TeMbl

Bocnutanne kak NPHOPUTET TOCYAAPCTBEHHOM NOMWTHKU: H3MeHeHHMsT B KoHcTtutynuum
Poccutickoit @enepanmu (2020 romx). HoBele pemakmuu 3akoHa «O06 OOpazoBanuu B Poccuiickoit
®enepanun»: BBEACHNE U KOHKPETU3AIMS MEXaHU3Ma OpraHu3aliy BOCIUTaTeabHON paboTsl (2020 u
2023 rr). Crpareruveckue TOKyMeHTHI deaepanbHoro ypoHs: Ykas I[Ipesugenta PO ot 2 urons 2021
r. N 400 «O Crpareruu HanmoHanbHOM Ge3omacHocTH Poccuiickoit denepanun»; Yka3 Ilpesnaenra
Poccuiickoit @eneparnun ot 9 Hos6ps 2022 roga Ne 809 «O6 yTBep:KIeHHUH OCHOB rOCYIapCTBEHHON
MIOJINTUKHA IO COXPAHEHUI0 M YKPEIUIEHHWIO TPAaJWLHOHHBIX POCCHUHCKHX IYXOBHO-HPABCTBEHHBIX
neHHoctei». denepanbHBIA TOCYIapCTBEHHBIN 00pa30BaTeIbHBIA CTaHIAPT HAYAJILHOTO, OCHOBHOTO,
cpeaHero oOIiero o0pa3oBaHMs: KOHKpETHU3allusl HampaBiieHU Bocnutanus. PenepanbHas pabouast
porpaMMa BOCHHMTAHUS: ONpPENENICHHUE 3aJady BOCHUTAHHUS B JIOTUKE KOMIIOHEHTOB I[€HHOCTHBIX
OpHUEHTALIUMN.
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IpakTnka

3amanue 1. PaccMoTpuTe OCHOBHBIE 3a/laydl BOCHHTAHHS, O0O3HAuYeHHBIC B (hemeparbHbIX
pabounx mporpammax HaudajabHOT'O, OCHHOBOTO U CpPEAHEro oOuiero oOpa3oBaHUs, COOTHECUTE HX C
KOMITOHEHTaMH LIEHHOCTHBIX OPUEHTAIIH.

3amanue 2. Bpinenute oTMuYusS B HAMMEHOBAHUSAX HAINpPaBICHWN BOCHUTAHHS Ha YpPOBHSIX
HA4aJIbHOTO, OCHOBHOT'O, CpeJHEro oO0Iiero oOpa3zoBaHMs (HANpaBICHHs yKa3aHbl B (eaeparbHBIX
rOCy/IapCTBEHHBIX CTaHJapTax HAYaJIbHOIO, OCHOBHOT'O U CPEIHEro olmiero oopazoBaHus, a Takke B
COOTBETCTBYIOMIUX (eIepaIbHBIX pab0UHX MporpaMMax BOCITUTAHHS).

3amanue 3. CpaBHHUTE ONpeAeNieHUsT TNOHATHS BOCIHUTAHUA B PA3IUYHBIX pEAAKIUIX
®denepanpHoro 3akoHa «O06 obpazoBanuu B Poccuiickoit denepanun». B uem cocrosar otnuuus (1. 3
4. lct. 3)?

ATTecTanus B paMKax TemsbI 3.1
DopMbI ATTECTANMH M OIIEHOYHbIE€ MATEPHAJIBI
[TpoMeKyTOUHBIN KOHTPOJIb

dopma TectupoBanue
Onucanue, TpeboBanus | Tect coxmepxkut 10 3amaHuii ¢ aBTOMAaTU3MPOBAHHOW IPOBEPKONW Ha
K BBIITOJIHEHUIO 3HAHUE OCHOBHBIX IOHATHHA M U3MEHEHUN B HOPMAaTUBHBIX JOKYMEHTaX,

ONPEACIISAIONIMNX MPUOPUTET BOCITUTAHUS

Kputepun onienuBanust | [Jisi MOJOXUTEIBHON OLGHKH HEOOXOJMMO BBIMOJTHUTE BepHO 50%
3aJIaHUH TecTa

[Tpumepsl 3aganuii l)YcranoBute COOTBETCTBHE MEXITY 3a1adaMu BOCIHHUTAHUA
(DenepanpHas pabouass MporpaMMa BOCIHTAHHS) M KOMIIOHEHTaMU
EeHHOCTHBIX opueHTanuid (mo J[.A.JleoHTheBy) (yka3zaHO BepHOE

COOTBETCTBHE)

A. ycBocHHE OOYYAOIIMMHUCS | KOTHUTHBHBIN
3HAHUU HOPM, JTyXOBHO-
HPABCTBEHHBIX IIEHHOCTEH,

Tpaaului, KOTOpbIE BbIpabOTAIO

poccuiickoe 00111ecTBO

(conmanbHO 3HAYNMBIX 3HAHH);
b. dopmupoBanne u pa3BUTHE | SMOTHUBHBIN
JIMYHOCTHBIX OTHOLIEHUH K 3TUM
HOpMaM, IIEHHOCTSAM, TPaJAUIIHSIM
(MX OCBOEHUE, IPUHSTHUE);

B. pUOOpeTEeHNE | 1eATEIIbHOCTHBIN
COOTBETCTBYIOIIIETO 3TUM | (IOBEIEHYECKHUIN)
HOpMaM, LIEHHOCTSIM, TpaJuLUsAM
COLMOKYJIBTYPHOTO OmbITa
MIOBE/ICHNUS, o01ieHus,
MEXINYHOCTHBIX COITMaJIbHBIX
OTHOIIEHUH, IIPUMEHEHNUS

IIOJTYYCHHBIX 3HaHI/If/'I, TaK U 4€pE3
COIIMaJIbHO-3HAYUMBbIC Ka4U€CTBa.
2) Ykaxure, Ha KAKOM YPOBHE 00pa30BaHUs MPEAYCMOTpPEHA peaau3alus
CJIEYIOLIEr0 HANPABJICHHs BOCIIUTAHUS:

IPaXTaHCKOE OCHOBHOE u cpenHee oO1iee
o0Opa3oBaHue

MaTPHOTHIECKOE OCHOBHOE u cpenHee oO1iee
o0Opa3oBaHue

TPaKIaHCKO- HavyaJbHOE 00111ee 00pa3oBaHUE

IIaTPUOTUYECKOE
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KomandecTBO ITONBITOK JOITYCKACTCs 3 IIONBITKY Ha BBIITOJHEHHE KaXJ01r0 3aJJaHusa

Tema 3.2. IIpoduaakTHka TEppopu3Ma H €ro MHIAEOJOrHH B 00pa3oBaTeIbHBIX
opranmzanusax Ilepmckoro kpasi (camocrosrenbHas pabora — 2 4.) OOs3arenbHbIA y4eOHBIH
MOMYJIb.

IlepeyeHs BOIIPOCOB

CoBpeMEHHOE 3aKOHOJATEIBCTBO B 00JIACTH MPO(MIAKTUKH TEPPOPU3Ma M SKCTPEMH3Ma B
YUPEIKIACHUAX 00pa30BaHMS; IICUXOJIOT0-TICAArOrHueCKue aclieKThl ()OPMUPOBAHKS TEPPOPHUCTHUCCKUX
U OKCTPEMHCTCKUX HAKIOHHOCTEH Yy OOydYarIMXcs: KIIIOUYEBBIE HaIpaBieHUs MNPOQUIaKTUKH
TEeppopU3Ma U €ro UICOJOTUU B 00pa3oBaTeIbHBIX opranu3anusx [lepMckoro kpas; o GopMUpOBaHHHT
HaBBIKOB 0€301TaCHOTO IMOBEICHUS.

Coaep:xkanue TeMbl

NudopmanmonHo-aHauTuueckue  martepuainbl.  HopmaruBHO-mpaBoBble akThl PD m
MMOJ3aKOHHBIX aKTOB B cdepe IMPOTHBOACHCTBUSA PACIPOCTPAHCHHUIO JCCTPYKTUBHOM HJICOJIOTHH
(3xcTpemusmy u Teppopusmy). IIpoTuBonelicTBre sKCTpeMuU3My U Teppopusmy. [lcuxomornueckue
MapKepbl U METOJIBI TICHXOJIOTHYECKON padOThl MO MPOTHUBOJCUCTBUIO TEPPOPU3MY U IKCTPEMHU3MY.
dopMHUpPOBAaHWM HABBIKOB OC30IIACHOTO TOBEJCHHUSI B IMPOIECCE Pa3BUTHSA COIMAIBLHOTO OIIBITA.
[IpodunakTrka pacnpoCTpaHSHHS SKCTPEMHU3Ma B MOJIOAEIKHOM cpee. MeToIMUecKie peKOMECH Iallii
JUISL TIEJAroru4eckux pabOTHUKOB MO MPO(MUIAKTHKE IPOSBICHUN TEppoOpH3Ma M JKCTPEMHU3Ma B
oOpa3zoBarenbHbIX oOpranuzanusx. O030p (opM TPOSBICHHUS JIECTPYKTUBHOTO IOBEACHHUS U WX
cnenuduku. [IpeacraBiens! nmone3Hble pecypehl sl caMOOOPa30BaHHUS.

IIpakTuka

Bo Bpemst camocTosTeIbHON pabOThI CIIYIIATENIM 3HAKOMSATCS C y9eOHBIMU MaTepuaiaMu. J{is
JYYIIET0 OCMBICICHHSI YY4eOHBIX MATCPUATIOB NPEUIOKCHBI JBA IMPAKTHYCCKUX KeHC-3aJaHus I10
n3y4aeMoil mpobieme.

ATTecTanus B paMKax Tembl 3.2.

®dopma MPOMEKYTOUHOM aTTecTanu — TectupoBanue. CojepikaHue BOMPOCOB BKIIOYAET
OCOOCHHOCTH OpraHu3allid BOCIHUTATEIHHOIO MpOIlecca HAa COBPEMEHHOM »JTale 0 BOIpocam
MPOPUIAKTUKH TEPPOPU3MA U €0 UJICOJIOTHU B 00pa30BaTENIbHBIX OpraHu3anusax llepmckoro kpas.
WtoroBelii TecT COCTOMT M3 8 BONPOCOB. Bpemsi M KOJIMYECTBO MOMNBITOK HE OrpaHUYeHbl. TecT
CUMTAETCS YCIENIHO IPONACHHBIM, €CIU CIylaTesb HaOpan He MeHee 4,08 O6aioBs.

[Ipumepsl BOIIPOCOB:

1. Kakoii 3aKOH yCTAaHABJIMBAeT OCHOBHbI€ TMPUHUMILI NMPOTHBOJAECHCTBUS TEPPOPU3MY,
NPaBOBbI¢ M OPraHM3ALMOHHbIE OCHOBBI MPOPUJIAKTHKHA TePPOpPHU3Ma U 00PLObI ¢ HUM,
MUHUMU3AUMU ¥ (WIH) JUKBUAAIMN TOC/IEICTBUI NMPOSIBJIEHUII Teppopu3Ma, a TaKiKe
NPaBOBbI¢ U OPraHM3aNMOHHbIC OCHOBBI NpuMeHeHus1 Boopy:xkennbix Cua Poccuiickoi
®enepanun B 60pbde ¢ TeppopusMomM?

@3 «O npoTUBOJIEUCTBUH TEPPOPUIMYH
D3 «AHTUTEPPOPUCTUUECKHN 3aKOH PD»
@3 «O 6e30macHOCTH

2. Kro (uro) cormacHo ®D3 Ne35-®3 opraHu3dyer W NPOBOAUT B MYHHIHMNAJIbHBIX
o0pa3oBaHusiX MHOOPMALMOHHO-TIPONATAHAUCTCKHE MEpPONPHUATHS MO Pa3bsICHEHUIO
CYLIHOCTH Teppopu3Ma U ero o0IeCTBEHHOH ONMACHOCTH, 4 TaKKe M0 (POopMHUPOBAHUIO Y
rPa’>AaH HeNpPHUATHS WACO0JOTHM TeppopuU3Ma, B TOM YHCJE NMyTeM PacHpoOCTPAHEHUs
HHG(pOPMANMOHHBIX MAaTEPHAJIOB, MEYATHOH NMPOIXYKUMHU, MPOBEAEHHs Pa3bsICHUTEIbHOM
padoThl M HHBIX MEPONIPUSATHI?

OpraHbpl MECTHOTO CaMOYTIPaBIICHUSI

[IpaButensctBo Poccuiickoin denepannu

Briciuii uCnioTHUTENBHBIN OpraH TOCYyIapCTBEHHOM BilacTu cyobekTa Poccuiickoit deaepanun
Boopyxennbie Cunsl Poccuiickoit denepanuu

31



Tema 3.3. Hcnmoab3oBaHue o000pyd0oBaHHS H HH(PPOBLIX PECypcoB B OOYYEHHH H
BOCIIMTAHMHU JieTell W MOAPOCTKOB (camocrositenbHas pabota — 2 4.) OOsi3aTenbHBbIN ydeOHBII
MOYJb

BxoaHoii KOHTPOJIb

CamocrosiTesibHas padora

BxonHoe TecTupoBaHHWE TMPOBOAUTCS C LENBIO OMNPEICNICHUS YPOBHS HMMEIOIIUXCS Y
CIIyIIaTeiei 3HaHUHU MO MPOrpaMMe W BBISABICHUS JeUIIMTa KOMICTCHIIMNA B 00IaCTH OpraHU3aluu
yueOHOro npoiiecca B ”HGOpMallmOHHO-00pa30BaTeIbHOM cpeie.

Teopus

Konnenmus pa3Butus enuHON uHDOpPMAIMOHHOW 0Opa3oBaTenbHOW cpeasl B Poccuiickoit
Oenepanun. [Iporpamma «l{udpoBas sxonomuka B Poccuiickoit ®eneparun». CUCTEMHO-
CTPYKTYpHasi ~ opraHu3anus  HH(POPMAIMOHHO-00pa3oBaTelbHONM  cpeabl  (MH(POpPMAIMOHHBIC
oOpa3oBaTeNnbHbIE PECYpChl, KOMIBIOTEPHBbIE CpeAcTBa OOy4YeHHUs, COBPEMEHHBIE CpeICTBa
KOMMYHUKAIUH, IeIarOrMueCKNe TEXHOIOTHN ).

[Tpenver tudpoBOM AUIAKTUKH: OpraHU3alusl IEATEIbHOCTH OO0ydJarommxcs B LU(poBoi
Cpelie ¥ yIpaBJICHHE y9eOHOW MOTUBAIUEH. DTarbl IPOHUKHOBEHUS WHPOPMAITMOHHBIX TEXHOJIOTHI B
obpazoBanne — SAMR.

CkBo3HBIC IU(DPOBBIC TEXHOJIOTHH B 00pa30BaHUN: MOOMIIBLHBIC TEXHOJIOTHH, UCKYCCTBEHHBIN
WHTEJUIEKT, MHTEPHET Bellel, poOOTOTeXHUKA, 00JIauHbIe TEXHOJIOTUH, OOMIbIIINE JaHHBIE, TEXHOJIOTUU
BUPTYAJIBHOW U JOMOJHEHHON PEaJIbHOCTH.

JupakTudeckue MPUHIMIBL AIEKTPOHHOTO OOy4YeHHs: OMXEBUOPU3M, KOHCTPYKTHUBH3M,
KOHHEKTUBH3M, Teopus oOpabotrku wumHpopMmammu. CTpyKTypa JHCTAaHIIMOHHOTO  Kypca:
OpraHMU3alMOHHBI 070K, MH()OPMALMOHHBIA OJIOK, KOHTPOJHMPYIOIIUNA OJNOK, OJIOK OpraHu3anuu
B3aMMOJICHCTBUS ¢  oOywarommmucs. CTpaTermu TPOBEACHHS Kypca: HHCTPYMEHTaJIbHas,
WHTEPAaKTUBHAsI, IPE3EHTAIIIOHHASI.

[ludppoBoii wmHCTpyMEeHTapuid yuurtens. Kiaccupukanuss HWHCTPYMEHTOB M CEPBHCOB
nH(pOpMallMOHHO-00pa30BaTeNbHOM  CcpelAbl B COOTBETCTBHMM ¢  TakcoHomued  b.bmyma.
ITA [larornueckoe xoneco Amtana Kappunrrona. [{udpoBoit nunctpymenTapuii yaurens. bubnmoreku
U (POBBIX 00pa30BaATEIBHBIX PECYPCOB.

[IpoexkTupoBanue 3aHATHS B LHUPPOBOM oOpazoBarenbHOU cpene. Dopmbl 00ydeHHS:
CUHXPOHHAs, aCHHXPOHHAsI, CMEIlIaHHasl.

IIpakTuka

@opmbl pabomyul: B MaIbIX TPYIIAX, HHAWBUYaTbHO.

3aoanue 1. lludpossie 00pa3oBaTelbHBIE PECYPCHI HA 3aHSATUU

ConepxxaHue 3a1aHus:

[Ton6epure nndpossie 0OpazoBaTeNbHbIE PECYPCHI MO OJHOM M3 TeM Juis Bamiero npeamera.
[ToaroToBbTE JOKYMEHT C yKa3aHUEM MpeameTa, TeMbl 3ausaTust 1 URL-ccpiikamu Ha:

1. Opun BuaeodparmMeHT A 3aHatud. [IpennodrurenbHO UCTOAB30BaTh M1aThopMbl PyHera

(RuTube, Buneo@Mail.Ru, SAunexc.Buneo)

2. JIBa mHTEpaKTHBHBIX 3a/IaHUS JUISA 3aHIATHS Ha caite https://learningapps.org

3. OpauH TecT Mo TeMe 3aHATHs Ha caiTe https://onlinetestpad.com/

4. OpuH crueHapuil ypoka 1o Teme 3aHsATus u3 bubmuorexku 1mudppoBoro 0O6pa3oBaTeILHOTO

koHTeHTa ®I'UC «Mos mikoma», aapec: https://urok.apkpro.ru/ (peructpanus He HyKHA)

3aoanue 2. IlpoexTupoBaHue clieHapus nudposoro ypoka Ha miatdopme Core

ConepxxaHue 3a1aHus:

1. B 6ubnuoreke oOpazoBarenbHbIXx MaTepuasioB Core https://library.coreapp.ai/ BbiOepuTe

YPOK 110 CBOEMY MPEIMETY U MPOAHATUZUPYITE €r0 CTPYKTYPY U COAECPKAHUE 110 TUIAHY:

— Tema ypoxka, Kj1acc WM BO3pacT 00yJaronuxcs

— Copepxxanue ypoka cooTBeTcTByeT TpeboBanusmM PI'OC u mnpumMepHOH OCHOBHOM

00pa3oBaTeNbHOI porpamMmme.

— Ilens ypoka KOHKpETHA, TOCTHKAMA, TUarHOCTUPYEMa.

— Ypok umeeTr TpEXYaCTHYIO CTPYKTYPY.
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— Marepuansl ypoka SBISIOTCS TOYHBIMU U aKTyaJIbHBIMH, HE COJEPKAT OIIHOOK.

— Hcnonb3yemble 1u¢poBble  00pa3oBaTENbHBIE  PECYPChl  SIBISIIOTCS  TUAAKTHYECKH

11eJIECO00Pa3HBIMH.

2. 3aperucrpupyiitech Ha miatdopme Core, aapec: https://coreapp.ai

3. U3yunte WHCTpYKIMIO TI0 co3mdaHuio ypoka Ha mmiarpopme Core https://help-

ru.coreapp.ai/start

4. Pazpaboraiite crieHapuid i poBoro ypoka mo BeiOpanHoi Teme Ha matdopme Core.

5. IloAroToBneHHBIN CLIEHAPUI YpOKa JOJDKEH COCTOSATh KaK MUHMMYM M3 YETBIPEX CTpaHUII-

OJIOKOB: IICJICBOM, COICPIKATEIHHBIN, KOMMYHUKATUBHBIN, PE(IICKCUBHBIN.

6. CrnpoekTupyiite HeoOXoauMmble IU(POBBIE 00pA30BATEIBHBIE PECYPCHl JUISL CIICHApHs

u(ppoOBOro ypoka.

3a0anue 3. Pa3zpaboTka NpUIIOKEHUH JOMOIHEHHOW peaidbHOCTH Ha matrdopme Web AR
Studio

ConepxaHue 3a/1aHus:

1. M3yuynTe MHCTPYKLIMIO IO CO3JAHUIO MPWIOKEHUN JIOMOJHEHHOM pealbHOCTH Ha
miatpopme Web AR Studio
I[Mpoiinure peructpanuio Ha marpopme Web AR Studio, axpec: web-ar.studio/ru/
[Tepeiinute Ha cTpanuiy «Mowu npoekThi». Haxxmure Ha «/{00aBUTH MPOEKT.
Bribepute BapuaHT 1mabioHa MpoeKTa.
Cozpnaiite mudpoBoii KOHTEHT (BUJICO) AJIs pa3MEIICHUs TOBepX Tpurrepa (Mapkepa AR).
Bri6epute BapuaHT pa3MelieHus: IpoeKTa: opays3ep Wik MOOMIbHOE MPUIIOKEHHUE.
BriGepuTe THIT pacio3HaBaHHS: paclio3HaBaHUE pacro3HaBaHue (GoTo.

8. OrpenaktupyiiTe IIa0JOH: 3aMEeHHMTE MpeanokeHHble B AR-penmakrope dotorpaduu u
BUJICO HA COOCTBEHHEIE.

9. OnyOnuKyiiTe IPOeKT.

10. Jiis mpocMoTpa npoekTa HaxkMuTe Ha «[IpocMmoTp». HaBenure kamepoit Tenedona Ha
QR-xkoxg u mepeiinguTe MmO CChUIKE. B 3aBUCMMOCTH OT BBIOPDAHHOTO THIIA Pa3MEIICHHUs IMPOEKTa,
OITyOJIMKOBAHHBINA MTPOCKT OTKPOETCS B Opay3epe WK MPHIOKCHUH.

Noakown

ATTecTanus B pamkax Tems 3.3.
DopMbI ATTECTALMH H OLICHOYHbIE MATEPHAJIbI
Texkymumii M IPOMEKYTOYHBIN KOHTPOJIb

Dopma TECTUPOBAHUE

Omnucanue, [IpoMexyTOUHBII KOHTPOJIb OCYIIECTBISAETCS B JOpME KOMIIBIOTEPHOTO
TpeO0OBaHUs K TECTUPOBAHUS C LEJIBIO ONPEIeNIeHUs Y 00yJaromuXxcs YPOBHS OCBOCHHUS
BBIIIOJIHEHH IO TEXHOJIOTHI UCII0JIb30BaHUS 000PYA0BaHUS U IIUPPOBBIX PECYPCOB B

MPOEKTUPOBAHUHU 3aHATHS. KOMIIBIOTEPHOE TECTUPOBAHUE BKIIFOYAET 7
3a/IaHHH C BBIOOPOM OJIHOT'O MJTM HECKOJBKUX BEPHBIX OTBETOB. TecTOBBIE
3a/IaHMs pa3MENICHBI B CHCTEMe JucTaHIMOHHOTO 00yueHus ®I'BOY BO
«IIepMckuii rocyaapCTBEHHBIN I'yMaHUTaPHO-TIEJarOTUYECKAN
YHUBEPCUTET». TeCcTUpOBaHKHE MPOBOJUTCS C AaBTOMATUYECKOU

IIPOBEPKOI.
Kpurepun TECT CUYUTAETCS MPOUICHHBIM, €CIIU CITYIIaTeh MPAaBUILHO BBHITTOIHUI HE
OLlEHMBAHUSA MeHee 65 % 3agaHuii.

IIpumepsl 3anannii 3adanue 1. Kakas KOHIIETIHS TOJIOKEHA B OCHOBY KOHCTPYHPOBAHUS
JTUCTAHIIMOHHOTO Kypca, OCHOBHBIMU XapaKTEPUCTHKAMU KOTOPOTO
aBIAIOTCS  cnenyrommue: «OOydeHHe = ONbBIT pelieHus mpodiem.
CopepxaHue He JAETUTCS Ha «IOPIHN», TPAEKTOPHUIO OMpPENEsieT YUCHUK
(oHa MOXeT ObITH He JUHEHHOM). [IpoMexyTOUHbIe pe3yIabTaThl — TOIBKO
CPENICTBO HAYYHTHh KOHCTPYHUPOBATH PE3yJIbTAThl HTOTOBBIE)?

A) KOHCTPYKTHUBU3M

b) 6uxeBnopusm

B) konmnextuBuzm
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I') KOHHEKTHBHU3M

3adanue 2. KOHTPOIb U OLIEHKA YYEOHBIX JOCTHUKCHHH OOYJarOIIMXCs B
Halli JHU HE MOXET YCIEUIHO OCYIIECTBISATHCSA 0O€3 HCIOJb30BaHUs
cpeacTB H(MOPMAMOHHO-KOMMYHHUKAITMOHHBIX TeXHoJorui. KagectBo u
BBICOKAsi CKOPOCTh 00paOOTKHM JaHHBIX JUArHOCTUKH SBIISETCS YCIOBHUEM
OTIepaTUBHOW KOPPEKTUPOBKH OOpa3oBarenbHOro mporecca. Kakoit u3
MPE/ICTAaBICHHBIX HIDKE MHUQPPOBBIX PECYPCOB TOMOXKET YUYHUTEIIO
mpoBecTy (PPOHTATBHBIN OMPOC HA YPOKE TUTEPATYPHOTO UYTEHUS IO TEME
«Benukue pycckue nucarenn»?

A) Wooclap

b) TedEd

B) Stepik

I') H5P

3adanue 3. Bam HEOOXOAMMO TPOBECTH OHJIAWH YpOK Ha IwiaThopme
«Cdhepym». Kakoii stan ypoka Oyaer obecrieunBaTh B3aUMOJICHCTBHE
oOygatomuxcsi B mupoBoii 00pazoBaTelIbHON cpee?

A) nieneBoi

b) conmepxarenbHbIH

B) koMMyHHKaTHBHBIN

I') pednexkcuBHBIHA

KoanuecTBO TpH

NMONBITOK

Tema 3.4. Oxa3zaHue mnepBoii MOMONIM B YCJOBHUAX 00pa30BaTe/IbHOW OpPraHu3aluM
(camocTosaTenbHas padoTta — 2 4.) O0s3aTenbHbIN yueOHBIH MOTYIb

IlepeyeHb BOnpocoB, TeM U T.[1.

Cucrema okazanus nepBoii nomouu B Poccuiickoit ®eaepanuu. HopmatuBHo-nipaBoBas 6asa,
olpezenstonas npasa, 005S3aHHOCTH M OTBETCTBEHHOCTb MPU OKa3aHUU NepBod momounu. [lepeuens
COCTOSIHM, MPU KOTOPBIX OKa3bIBaeTCs mepBas MoMollb. KoMIUIEKC MepOonpUATH NMpU OKa3aHHUU
IIEPBOM ITOMOIIN.

Teopus

HopmaruBHo-nnpaBoBoe oOecneueHue (¢enepaiabHble 3aKOHbI, HOPMAaTUBHBIE aKThl H
JOKYMEHTBI, OMpEAENSIONnMe O05I3aHHOCTH M TpaBa YYaCTHUKOB OKa3aHUs NEPBOM MOMOINHU, HX
OCHalleHue, o00beM nepBodM nomomu). Meponpuarus 10O BOCCTAHOBJIEHUIO MPOXOJUMOCTU
JbIXaTENbHBIX NYTEH M ONPEACIICHUIO IPU3HAKOB KU3HU Y IMIOCTPAJABILETO, IO MPOBEIACHUIO
cepleuHOo-JIeroyHod peaHnnManuu. Oxa3zaHue MEpBOM IMOMOLIM MNPU HAPYKHBIX KPOBOTECUECHMSX:
CHOocOoObI BpEMEHHOM OCTaHOBKH HapYy»XKHOTO KpoBoTedeHwus. [lepBas moMoIb mpu  TpaBMax roJIOBBHI,
MI03BOHOYHUKA, TPY/IH, KUBOTA, KOHEYHOCTEH. CriocoObl MUMMOOUIN3alluy IPU TpaBMax KOHEUHOCTEH.
[lepBasg momolb Ipyu JEHCTBUM OMACHBIX XMMUYECKHUX BEIIECTB, MPU JIEUCTBUM BBICOKUX M HU3KUX
TEMIIEpaTyp.

IIpakTuka

BrinonHenune 4-x mpakTUYECKUX 3aJaHui M0 OKa3aHWI0 MEPBOM MoMONM. B KaXaoM 3agaHnuu
HYKHO ONPEACIIUTh COCTOSIHUE MOCTPAIABIIETO U COCTABUTh AJITOPUTM JAECHCTBUM.

ATTecTauus B paMKax Tembl 3.4.

@DopMbI ATTECTALNH M OLleHOYHbIE MATEPUAJIBI

BrinonHenue 9-Tu TeCcTOBBIX 3aaHuil B pexume oHsaiiH. Tect pemen npu BoinoaHeHun 80%
3amanuil. [[ns pemenns tecta npeaaratoTes 2 MOMBITKH.

Pasznea 3. @opMa arrecTalMy M OLEHOYHbIE MATEPHAJIbI

Texyuuii 1 NPoMe:KyTOYHbIH KOHTPOJIb
Dopma ‘ Amnanu3 nokymenrauuu — 1.1;
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[TpakTrueckas padora Ne 1 —1.2; 1.3;
[TpakTuyeckas pabora Ne 2 - 2.1; 2.2; 2.3

Onucanmue,
TpeOOBaHUSA K
BBINOJIHEHHIO

Ananuz  Ooxymemmayuu  BBIBISIOT TOTOBHOCTH M CHOCOOHOCTh
cIIymiaTeneil MCIONb30BaTh COJEPIKAIIYIOCS B HEW HMHGOpMAIMIO TpU
BBIIOJIHEHUM  IPAKTUYECKUX  3a/JaHuil, CHOCOOCTBYS  Pa3BUTHUIO
npo¢eCCHOHATIBLHBIX HABBIKOB M KOMIIETECHITHH.

Ilpakmuyeckue  pabomwvl  HaNpaBleHbl HAa  COBEPIIEHCTBOBAHUE
KOMIIETEHIIMI Cclymarenei B 00JacTH OpraHU3allid  HH)KEHEPHOTO
oOpa3oBaHusl MJAIIIMX LIKOJbHUKOB, IPOEKTUPOBAHUS  Y4EOHBIX
3aHATHH, y4yeOHbIX 3amanuii, ™oxyneir g KCK  texHuueckoi
HAIPABJICHHOCTH, IMArHOCTUYECKUX 3aJaHUK Ha BBIIBICHHUE YPOBHSA
c(OpPMHPOBAHHOCTH MHXKEHEPHBIX YMEHUH Y 00yJarOIUXCA.

Kpurepun
OLlCHMBaHHUHA

Mna ouckyccuu — aKTUBHOCTb Y4YacTHsl, aJI€KBaTHOCTb, KOPPEKTHOCTD,
COJIEPKATEIbHOCTh BBICKA3bIBAaHHI.

Mna  ananusza Ooxymenmayuu — CIE€JOBaHHE aITOPUTMY aHaJIU3a;
apryMEHTUPOBAHHOCTh TO3MIIMHM B acleKTe cOONIo/IeHus TpeOOBaHUN K
peaiM3allud  MHXKEHEPHOrOo  00pa3oBaHUST U TEXHOJOTHYECKOIO
MIPOCBEIICHHS HA YPOBHE HAUaIbHOTO OOIIEro 00pa3oBaHMUsL.

Jna npakmuueckux pabom — 3auteHo / He 3auTeHo. CymiaTenp moryJaer
OTMETKY «3a4TEHOY, €ClIi padoTa BHIIIOJHEHA B IIOJTHOM 00BEME.

IIpumepnl 3axanuii

Ananuz ooxymenmayuu mo teme 1.1. «MHXeHepHOe 00pa3oBaHHE Kak
COCTABJISAIONIAS TEXHOJIOTUYECKOTO MPOCBEUICHUS 00yYarOIIUXCSD.
Ipumep: N3yunte HOpMaTUBHBIE JOKYMEHTHI 110 HAYYHO-METOINYECKOMY
COIIPOBOXKICHHUIO TeNarorndeckux paboTHukoB: «TexHomormueckoe
MPOCBEIICHHE (MaTeMaTHYecKoe M ECTECTBEHHOHAyYyHOe 00pa3oBaHUE)
KaK Croco0 YKpeIUIeHHs] TEXHOJOTMYECKOTO CyBEPEHHTETa CTPaHBD)
(mpoext, Mocksa, 2024 1.). cchlika

Ilpakmuueckas paboma no mooymo 1. «lIpomeneBTHKa HHXEHEPHOTO
o0pa3oBaHUS MIIAQIIMX IIKOJIBHUKOB KaK TPEHJ COBPEMEHHOTO
Ha4aJIbHOTO OOIIET0 00pa30BaHUsI»

IIpumep: Pa3zpaboTka TEXHOJOTMYECKOM KapThl MH)KEHEPHOI'O MPOEKTa
UL MIIQIIUX ~ IOKOJBHUKOB  (Kjmacc Ha  BBIOOp).  [IpoBecTm
MHHU-TIPE3CHTALNI0 pa3paboTaHHoro npoekta (5—7 MHHYT), 000CHOBaB
BBIOOp CONEpXaHWS W 33JaHAN JUId  pealu3aliil  MHKEHEPHOTO
00pa30BaHUs B HAYaJIbHOH ILIKOJIE.

Ilpakmuueckass paboma no mooymo 2. «OpraHuzanus HHXKEHEPHOTO
00pa30BaHUs MPH peau3aly nporpaMm yueoHsix npeameros HOOy.
Ilpumep: PazpaboTrka mpoekta Moayss (Momyineid) k nporpamme KCK mo
TEXHUYEeCKOMY HarpasieHuto st oOyyaromuxcs HOO (ykaszats Bo3pact
JeTeil, KOJMYEeCTBO 4YacoB,  KJIIOYeBOW QopmaTr paboTbl, TEeMaTHKY
Moxyneit  (Kypca), mpennonaraemblii  pesynbtar  (hopmHpyemble
WH)KCHEPHbIC YMEHHS)).

HUrorosas arrecranus

®opma Ilpesenmayuss  naana-xKoncnexma UHMESPUPOBAHHO20  3AHAMUS
(Mmamemamuka + mexHono2us)

Onucanue, HtoroBas arrecTtarisi OCyIIECTBISIETCS MO pe3yibTaTaM BBHITOJTHEHHOTO

TpeOOBaHUS K 3aJ]laHus, & HMMEHHO pa3pabd0TKe W TMPE3CHTAIMH HWHTETPHPOBAHHOTO

BBINOJTHEHH IO [UIaHA-KOHCIIEKTa B  HAYalbHOW  IIKOJE, OPHEHTUPOBAHHOTO HAa

WH)XEHEPHOE 00pa3oBaHuEe 00YJArOIITXCS.
IIpn HpOEKTUPOBAaHUM IUIAHA-KOHCIIEKTAa WHTETPUPOBAHHOIO 3aHATHS
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CIIylIaTeab CaMOCTOSITENIbHO BBIOMpAeT Kiacc U TeMy. Onucanue IiaHa-
KOHCIIEKTa MHTETPUPOBAHHOTO 3aHATHs 0pOpMIIsieTcs: B BUIE TEKCTOBOTO
JIOKYMEHTA U BKIIFOYAET CIEAYIOIINE Pa3Ieibl:
—  TUTYJIbHBIN JIUCT,
BBEJICHHUE, DPACKPBIBAECTCS 3aMbICell aBTOpa: OOOCHOBBIBAETCS BHIOOP
TE€Mbl, METOJOB W IMPUEMOB OpraHU3alUU JEATEIbHOCTU YUMUTENSA MU
00y4aroIuXCcsi; MOTYT COepKATCS TOTIOJIHUTENbHBIE CBeJIeHUsI 00 ypoKe.
OO0beM BBeleHHUS COCTABISIET | CTpaHumIly;
— pa3paboTKa OJHOTO 3aHATHUS MO BEIOPAHHON TeMe.

CTpyKTypHbIE = KOMIIOHEHTHl IIJJaHA-KOHCIEKTa HMHTETPUPOBAHHOIO
3aHATHSA:

Kiace

Tema

Lens

[Inanupyemble pe3ynbTaThl:
WNHuxeHepHble yMeHUS -
MaremaTnueckue yMeHuUs -
TexHomornuecke yMeHus -
Cuenapuii ypoka.

PexomeHyem cTpyKTypy 3aHATHSI OOPMUTH B BUJIE TAOIHUIIBL:
Tema u Kiace
Heanb
Iliianupyembie
pe3yJIbTaThl
(uH:KeHEpHBIE,
MaTeMaTH4ecKue U
TeXHOJIOTHYEeCKHUe
yMeHus1)
OobopynoBanue (B T. 4.
nudposbie
HHCTPYMEHTBHI)
JTanbl 3aHATHSA C YKA3aHUEM CO/lepPKaHUsl U MeTO/10B
HHTETPANMH MATEMATHYECKUX H TEXHOJIOTHYEeCKUX 3HAHUI
JTansl Coaepixanue MeTtoasl
JTana

Opranu3anuoHHO-
MOTHWBAIIMOHHBIN
ConepxarenbHo-
eATeIILHOCTHBIN
Pe¢nexcuBHo-
OIICHOYHLIN dTaIl

TexHudeckne TpeOOBaHUS: padOTa MPEACTABISIETCS B BHIE TEKCTOBOTO
¢aitna B ¢popmare Word, popmar nucta cranmapra A4; mpudpt Times
New Roman; pazmep mpudra — 14 xernp; MHTEpBaJI MEXIy CTpok — 1,5;
MoJIsl: BEepXHee — 2 CcM, HIDKHee — 2 cM, mpaBoe — 1 cM, neBoe — 3 cM;
obbeM — 1m0 5 crpanuil. Bce cokpaimieHus B TEKCTE JOJDKHBI OBITh
pacudpoBanbl. CTpaHUIBI HYMEPYIOTCSI BHU3Y IO LIEHTPY apabCKUMu
uupamu. Bpems pabotsl: 4 yaca.

Kpumepuu oyenueanua: VIToropas arrectauus HNOpPOHJEHA, €CIH
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CIIyImIaTeNlb  METOJMYECKH MPaBHIBHO pa3padoTall  IJIaH-KOHCIIEKT
HHTCITPHUPOBAHHOTO 3aHATHUA B COOTBCTCTBHHU C KpI/ITCpI/IHMI/I:

1. Unrerpanus: npeaMeTsl (MaTeMaTHKa U TP/ (TEXHOJIOTHS))
3a/1€MICTBOBaHbI OCMBICIIEHHO.

2. Bo3pacTHast aiecKBaTHOCTb: 3aJIaHUsI BHITIOJTHUMBI JJIs1 00yYarOIIuXCs
1-4 xnacca.

3. TlpakTuveckas HampaBICHHOCTh: pPE3yJIbTaT HUMEET <OKU3HCHHBIN
CMBICIT (MOJI€JIb, UCCIIEAOBAHUE, PEUICHUE PEAIbHOM 3a/1aun ).

4. [1nan MHTETPUPOBAHHOTO 3aHATHS UMEET NMPAKTHYECKYIO0 3HAYMMOCTbD U
BO3MOXXHOCTh peaTi3aIii.

Paznen 4. Opranu3anMoHHO-NIIATOTHYECKHE YCJI0BHS PeaJUu3alHi NPOrpaMMbl

4.1. Opranu3alMoOHHO-MeToAnYeCcKoe U HH(popMaMOHHOE 00ecTedeHue MPOrpaMMbl

HopmaruBHbIe
AOKYMEHTbI

1. «TexHonoruueckoe IIPOCBELICHUE (MareMaTuueckoe U
€CTECTBEHHOHAY4YHOE o0Opa3oBaHue) KaK croco6 YKpETUICHUS
TEXHOJIOTMYECKOr0 CyBEepeHUTeTa cTpaHbD» (mpoekt, Mocksa, 2024 r1.).
CCBUIKA

2. «@I'OC HOO, ITpuka3z Munnpocsemenust Poccun Ne 286 ot 31.05.2021»
(pen. or 18.06.2025 r. Ne 467) cchuika

3. Crparerus pa3Butus Bocniutanusi B Poccuiickoit denepanuu Ha mepuo
10 2030 roga (mpoekt ot 17.12.2024 r.) ccbuika

4. Konuenuus pa3BUTHUS MaTeMaTHYECKOro oOpa3zoBanusi B Poccuiickoi
®enepaunn, yTB. pacnopsukeHueM lIpaButensctBa Poccuiickoin @enepannun
ot 24 nexadbpst 2013 1. Ne 2506-p ( B pen. ot 08.10.2020 r.). cchuika

5. Konnenmuii npenogaBanusi y4eOHbIX MpeaMeToB «Du3nKay, CChbLIKa
«Xumusi» ccbiika (yTBepkaeHsl pemenneM Koserun MuHNpocBemeHus
Poccun, nporokon ot 3 pexabps 2019 r. Ne [IK—4BH), «buonorus» ccblika
(omobpeHa pemieHreM GeaeparbHOTO yueOHO-METOIMUECKOT0 00beTMHEHHS
o o61meMy oopazoBanuto, mpoTokoi ot 29 anpens 2022 r. Ne 2/22).

6. Konnenmusi mpemnogaBanusi npeametrHor obmactu «TexHomorus» (yTB.
pemenneM Komnernn Munnpocsemenust Poccun 24.12.2018). cepuika

Jlureparypa

AKTyaJIbHbIe BOIIPOCHI HHTerpaumuu MaTeMaTH4eCKOro "
€CTeCTBEHHOHAYYHOIr0 00pa30BaHHsi B COBPEMEHHOM ImIKoJie [Tekct] :
MaTepuajbl PErMoH. Hayd.-pakT. KOHP., HOoA0ps 2016 r., Huxuauit Tarum,
Poccus : / HT® T'TAOY AIIO CO UPO; ote. pen. M. A. Vmakopa. —
Hwxanit Tarw: [6.1.], 2016. — 112 c.

AabTmryaiep, I'. C. Haiitu unero. Beenenne B TPU3 (Teopuro pemeHus
m3o0petatenbekux 3ana4) / I'. C. Anprmrymep. — 11-e uza. — Mockaa :
Ansnuna [Ta6numep, 2021. — 402 c. — ISBN 978-5-9614-6945-5.

Beasik, E. K. STEM-o6pa3zoBanue B HauaJIbHOM LIKOJIE: OT TEOPUH K
npaktuke : Mmetoauueckoe mocodue / E. K. bensik, C. A. IlucapeBa. — CaHKT-
[TetepOypr : CBoe nznarenbctBo, 2021. — 128 ¢. — ISBN 978-5-4386-2041-9.

Beironos, B. B. [IpakTukyM 110 TEXHU4ECKOMY MOJCIIMPOBAHUIO HA YPOKAX
TEXHOJIOTUU B HAYAJIbHOM IIIKOJIE : ITOIIaroBOo€ PyKOBOJACTBO IO paboTe ¢
Oymaroii, KapTOHOM M MPOCTEUIIIMM PYYHBIM HHCTPYMEHTOM C PacyeToM
pebep xectkoctu / B. B. Beironos. — Mocksa : Ok3amen, 2022. — 144 c. —
(Yuebno-meroauueckuii komrekr). — ISBN 978-5-377-17482-1.

I'abuayaumna, JILJI. MexnpenmeTHass HHTerpanusi Kak yCJIOBUE Pa3BUTHS
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https://docs.yandex.ru/docs/view?tm=1776180076&tld=ru&lang=ru&name=konczepcziya_tehnologicheskoe-prosveshhenie.pdf&text=%D0%9A%D0%BE%D0%BD%D1%86%D0%B5%D0%BF%D1%86%D0%B8%D1%8F%20%D1%80%D0%B0%D0%B7%D0%B2%D0%B8%D1%82%D0%B8%D1%8F%20%D0%B5%D1%81%D1%82%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D0%BD%D0%B0%D1%83%D1%87%D0%BD%D0%BE%D0%B3%D0%BE%20%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F%20%D0%B2%20%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%BE%D0%B9%20%D0%A4%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D0%B8%2C%20%D1%83%D1%82%D0%B2.%20&url=https%3A%2F%2Fedsoo.ru%2Fwp-content%2Fuploads%2F2025%2F01%2Fkonczepcziya_tehnologicheskoe-prosveshhenie.pdf&lr=50&mime=pdf&l10n=ru&sign=ab66c89a656d81ab756e18c1e6072ea9&keyno=0&serpParams=tm%3D1776180076%26tld%3Dru%26lang%3Dru%26name%3Dkonczepcziya_tehnologicheskoe-prosveshhenie.pdf%26text%3D%25D0%259A%25D0%25BE%25D0%25BD%25D1%2586%25D0%25B5%25D0%25BF%25D1%2586%25D0%25B8%25D1%258F%2B%25D1%2580%25D0%25B0%25D0%25B7%25D0%25B2%25D0%25B8%25D1%2582%25D0%25B8%25D1%258F%2B%25D0%25B5%25D1%2581%25D1%2582%25D0%25B5%25D1%2581%25D1%2582%25D0%25B2%25D0%25B5%25D0%25BD%25D0%25BD%25D0%25BE%25D0%25BD%25D0%25B0%25D1%2583%25D1%2587%25D0%25BD%25D0%25BE%25D0%25B3%25D0%25BE%2B%25D0%25BE%25D0%25B1%25D1%2580%25D0%25B0%25D0%25B7%25D0%25BE%25D0%25B2%25D0%25B0%25D0%25BD%25D0%25B8%25D1%258F%2B%25D0%25B2%2B%25D0%25A0%25D0%25BE%25D1%2581%25D1%2581%25D0%25B8%25D0%25B9%25D1%2581%25D0%25BA%25D0%25BE%25D0%25B9%2B%25D0%25A4%25D0%25B5%25D0%25B4%25D0%25B5%25D1%2580%25D0%25B0%25D1%2586%25D0%25B8%25D0%25B8%252C%2B%25D1%2583%25D1%2582%25D0%25B2.%2B%26url%3Dhttps%253A%2F%2Fedsoo.ru%2Fwp-content%2Fuploads%2F2025%2F01%2Fkonczepcziya_tehnologicheskoe-prosveshhenie.pdf%26lr%3D50%26mime%3Dpdf%26l10n%3Dru%26sign%3Dab66c89a656d81ab756e18c1e6072ea9%26keyno%3D0
https://normativ.kontur.ru/document?moduleId=1&documentId=501743
https://sh6-kasimov-r62.gosweb.gosuslugi.ru/netcat_files/32/315/proekt_Strategii_razvitiya_vospitaniya_v_RF_do_2030_goda.pdf
https://iro61.ru/upload/iblock/6ab/zg1ctujihl015hhqmab8g63u1gf7op6q/3375-04.pdf
https://docs.edu.gov.ru/document/60b620e25e4db7214971c16f6b813b0d/
https://docs.edu.gov.ru/document/0b91a0fbd7deae619ad552137f44dc3d/
https://docs.edu.gov.ru/document/a689dbd81851028caa60d55bae90f106/
https://docs.edu.gov.ru/document/c4d7feb359d9563f114aea8106c9a2aa/

MMO3HABATEIPHOW aKTUBHOCTH MIIaamuX mkoiabHUKOB / JI.JI. ["abumynnuna,
JLJI. CeipuoBa // SlpocnaBckuii nemaroruueckuii BectHuk. 2003. Ne 2 (35).
14 c.

I'un, C. W. 3anstus no TPU3 B HawanbHOI 1IKOJIE : TOCOOHE IS YAUTEIS /
C. U. I'un. — 6-e u3a. — Mockaa : Bura-IIpecc, 2018. — 112 ¢. — ISBN 978-5-
7755-3733-3.

Januurep, B.A. Teopernueckue OCHOBbI HMHTETpalUd MaTEeMaTUKU U
€CTECTBeHHOHAy4HbIX nuctuiind / B.A. amuarep // MexmyHapoaHbIi
KypHaJI SKCIIepUMeHTaIbHOro uccaenoanus. 2016. Ne§. C. 121-122.

HNuxkenepHoe oOpazoBaHue B IIKOJIe: KOHUENIHUH, METOIMKH,
TexHoJorum : cOopHuk HaydyHweix crtated / [H. B. bopposckas, E. A.
Tynuukuna, A. B. Boponuos u np.] ; nox penakuueit H. B. bopnosckoit. —
Cankr-Ilerepoypr : U3natenscTBo PITIY um. A. U. I'epuena, 2022. — 268 c.
— ISBN 978-5-8064-3215-6.

HNuTterpanuss maremaTuku U TexHosorun 4epes3 STEM-npoekrtsl B 1-4
KJIaccax : BCEPOCCUMCKHUI BeOWHAp JUis Y4HTeNell HadaabHOW IIKOMbBI :
[anexTponHbd pecypc] / Bemymmii cnukep E. K. Bemsk. — DnekTpow.
Buneonan. — Cankr-IlerepOypr : Jlektopuym, 2023. — 1 3J€KTpOH. OIT. AUCK
(Bugeo). — Pexxum nocryna: ceoooansiid. — URL: lektorium.tv

Kak npoekTupoBaTh yHHBepcaJbHble y4eOHbIE 1eiiCTBUSI B HAYAJIbHOM
LIKOJIe : OT AelCcTBUS K MbICJHM : ocoOue ans yuutens / [A. I'. AcMonos,
I'. B. bBypmenckas, . A. Bonogapckas u ap.] ; mox pea. A. I'. AcmosoBa. —
2-e u31. — Mockaa : [Ipocsemenue, 2010. — 152 c.

Ko3una, E. ®. llaTerpupoBanHbie ypOKH B HAYAJIBHOW IIKOJIE:
Marematuka, Okpyxaromuit Mup, TeXHOIOTHS : COOPHUK KOHCIIEKTOB U
TEXHOJIOTUYECKHUX KapT OMHAPHBIX YPOKOB, HAlIPaBJICHHbBIX HA PELICHHE

KOHTeKCTHBIX 3a71a4 / E. ®@. Kozuna. — Mockga : Pycckoe crnoso, 2020. — 192
c. — (®I'OC. Hauanpnas mkomna). — ISBN 978-5-533-01314-8.

Koncrantunosa, H.B. ®opMupoBaHuE TEXHOJOTHMUYECKONW I'PAMOTHOCTH
MJIaJIINX IIKOJIBHUKOB Ha ocHOBe STEAM-Toaxona K TEXHOIOTMYECKOMY
oOyuenuto / H.B. KouncrantunoBa, C.M Kapnosa // Ilemaroruka u
npocsemienne. 2025. Ne 1. C. 127-1309.

Myxuna, C. A. Pa3Butne npocTpaHCTBEHHOT'O 1 KOMOMHATOPHOTO
MbInieHus y aereit 7—10 net : metogudeckoe nocodbue / C. A. Myxuna. —

Mockaa : llIkonsHas [Ipecca, 2019. — 96 c. — (IIponeneBTrka HHAKEHEPHOTO
obpaszoBanus). — ISBN 978-5-9219-0744-8.

MucrokeBuu, A.H. TexaHonornueckoe 00pa3oBaHNE MIIAJIITUX IIKOJIbHUKOB:
onbIT 1 nepcrekTuBbl / A.H. MuctokeBud // Yuénsle 3anucku 3a6lyY. 2020.
Tom 15, Ne 2. C. 86-693.

MeTtoauyeckue peKOMeHJANMHU MO NMPeNoJABAHUIO YUeOHOr0 mpeaMera
«Martematuka» B 2023-2024 yuyebnom roay / M.A. T'onuapoma, E.H.
HNanunenko, H.B. PemernukoBa. — bapuayn: KAY JII0 «AUPO umenu
A.M. Tonoposa», 2023. — 57 c.
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MesxknpeameTHbie MPOEKThbI yyamuxcst cpeaHei IIKOJIbI:
MareMaTHUECKUIl U €CTECTBEHHOHAYYHBIH IUKIBL: Y4YeOHO-METOAMYECKOE
nocobue. — Kupon: Uzn-so MILIUTO, 2014. — 58 c.

OOyyeHue B COBpeMEHHOIi 1IKoJIe: COOPHUK METOAMYECKUX pa3paboTOK MO
€CTECTBEHHOHAYYHbIM, MaTEMaTUUECKUM U TEXHOJIOTMUYECKUM TUCLUIUIMHAM
/ YpanbCKUW TOCYZapCTBEHHBIM MEJArorH4eCKUid  YHUBEPCHUTET |
orBeTcTBEHHbIN penakTtop O. II. Mep3nskoBa. — DJEKTpOH. JaH. —
ExarepunOypr : [0. u.], 2019.

IMosoBkoBa, M. B. ®opMupoBaHUE WHKEHEPHOTO MBIIUICHUS Y MIIQAIINX
LIKOJIBHUKOB B YPOUHOI M BHEYPOUHOH JESATENBbHOCTH : OHJIAHH-KypC U3 4
JeKIui : [amekTpoHHbIi pecypc] / M. B. TlonoBkosa // ®okcdopa. YueOHUK
: JlekTOpmii A enaroroB. — JNEKTPOH. Buaeoaal. — Mockga : @okcdopa,
2022. — Pexxum pocryna: mo noamucke. — URL: foxford.ru

IMpoexTnpoBanue ypokoB «TexHo0THsSI» B HAYAJIbHOI 1IK0JIE: yueOHO-
Meroaundeckoe nmocooue. Hmkueraprosck: HBI'Y, 2021. 78 c.

IIponeneBTHKA HHKEHEPHOr0 00Pa30BaHHS B HAYAJILHONW IIKOJE
COOpPHHMK JJIEKTPOHHBIX TEXHOJIOTUYECKUX KapT U kedicoB TPU3 / mon
penakuuent C. U. I'mn. — Munck ; Mocksa : TPU3-nenaroruxka, 2021. — 145
¢. — DnekTpoHHas Komus neyatHoro usgaanus. — URL: trizway.com

CoBpemeHHbIe TPEeHABI pPa3BUTHA HH/KCHEPHO-TEXHHYECKOI0
o0pasoBanusi B ycjaoBusix peaausanun ®PI'OC: marepuanst @opyma r.
ExarepunOypr 19-22 mapra 2024 r. / MuHHCTEpCTBO 00pa3oBaHUs H
MoJioAeXHOM  monmuTuku  CBepanoBckod — obnmactu, [ocynapcTBeHHOE
aBTOHOMHOE o0Opa3oBaTeIbHOE yUpexKIeHUE JIOTIOJTHUTEIBHOTO
npodeccuoHanbHOro obpasoBanusi CeepasioBckod — obmactu «MHCTUTYT
pa3Butus odpazoBanus»; oTs. peld. JI. E. [llmakoBa. — ExatepunOypr, TAOY
JIT1O CO «1POy», 2024. — 171 c.

CrepxoBa, H.C. Icnonb3oBaHue BO3MOXKHOCTE  HUTEPUPOBAHHOIO
oOydeHust B 00pa3oBaTeILHOM Tpoliecce HavanbHOM 1mkoibl / H.B. Ctexona,
W.H. PasnuBunCckux, JI.A. MunoBanoBa // CoBpeMeHHbIe TPOOIEMbl HAYKH
u oOpaszoBanus. 2022. Ne 3. 20 c.

TexHo/10rHYecKoe 00pa3oBaHNe B HAYAIBHOM 1IKoJIe | yaeOHOe mo-cobue
/ H.B. OxonemnukoBa. — Skyrck : M3narensckuit nom CBOY, 2019. 88 c.

TexHnonornueckoe NpocBelIeHne (MaTremaTHyeckoe u
€CTECTBEHHOHAYYHOE obOpa3zoBaHue) KaK croco0 YKPETUICHUS
TEXHOJIOTUYECKOT0 CyBepeHHUTeTa cTpaHbl (poekT). 2024. 22 c.

TexHosiornu  MeXNpeAMETHOW  HHTerpalMM  TYMaHUTapHBIX U
€CTECTBEHHOHAy4YHBIX TMpEAMETOB B  00meo0pa3oBaTeNbHON  HIKOJIE:
COOpHHMK UTOTOBBIX paboT ciymiarenaei KypcoB MOBBIIICHHS KBATU(PHUKAIIUN
20 despans — 31 mast 2017 roga, r. Mocksa 'AYO BO MITIY. Yacts 1. /
Cocrt. CmenoBa B.I'. — M.: 1JIO MI'I1Y, 2017. — 116 c.

LBerkoBa, M. C. [IponeneBTrKa HHXEHEPHOTO 0OpA30BAHUSA:
MaTeMaTHYeCKUe pacueThl B IETCKOM TeXHH4YeckoM TBopuectBe / M. C.
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[IBeTkoBa. — Mockga : Jlaboparopus 3nanuii, 2023. — 112 ¢. —
(Mmxenepnsrit knace). — ISBN 978-5-00155-402-2.

DJIeKTPOHHbIE Ennnas ko/uteknusi nHudpoBbIX 00pa30BaTeIbHBIX PeCypcoB : pasjel
odyuaromme «TexHnueckoe MOJEIUPOBaHUE M KOHCTpyHpoBaHue, |—4 Kiaccel»
MaTepHuaJbl [PnexTponHBI pecypc] / MunucrepcTBo mnpocBemieHusi PO. — Mocksa :

OI'AHY HUTuC, 2008-2026. — Pexxum noctyma: cBobomubiii. — URL:
http://school-collection.edu.ru

HauunonanbHas kubepdusznyeckas niaardopma «bepiaora» : MoOMIBbHBIE
urpsl 1 LUQppoBble y4eOHO-METOAMUYECKHE MaTepuallbl 0 MHXKEHEPUH [UIs
HayvaJIbHBIX KJIACCOB : [3MeKTpoHHbIH pecypc] / KpyxkoBoe nemxenune HTU.
— DnekTpoH. AaH. — BnaguBoctok ; MockBa : Acconuanusi y4aCTHHUKOB
TEXHOJIOTUYECKUX KPYKKOB, 2023-2026. — Pexxum gocTtyna: cBOOOTHBINA. —
URL.: https://berloga.edu.ru

Tinkercad : 3D-mopejiupoBaHHe W CHMYJISIHHSI Hemeil IS MJIaJIIAX
IIKOJLHUKOB | WHTEPAKTHBHAS OHJAWH-CpPelda IPOEKTHPOBAHHUS
[anekTponnbIit pecypc] / Autodesk Inc. — San Rafael : Autodesk, 2011-2026.
— Pexxum nocryna: ceoboausrit. — URL: tinkercad.com

Yun.py : oOpa3oBareiabHas miaatgopma : pasgen «JlaGoparopust
UHKEHEPHH M POOOTOTEXHUKH ISl HAYaJbHOW IIKOJIBI» : [DJIEKTPOHHBIN
pecypc]. — MockBa : VYum.py, 2011-2026. — Pexum pgocryma: s
3apeructpup. nonb3oBareneii. — URL: https://uchi.ru

HnTepHeT- l. OdununanbHbIT MHTEPHET-pECYpC [DneKTpOHHBIN pecypcl:
HCTOYHUKH MunucrepctBo  mpocBemieHusi  Poccuiickon  Depepanuu. URL:
https://edu.gov.ru/

2. @enepanbHbli  TopTan  [DnekTpoHHBI  pecypc]:  Poccuiickoe
obpazosanue.URL: https://www.edu.ru/

3. ®enepanbHbli TIOpTan [DIEKTpOHHBIA pecypc|: EmmHoe conmepxanue
obmrero oopaszosanusi. URL: https://edsoo.ru

4.2. MaTepuaJbHO-TeXHHYECKHeE YCIOBHS PeaTnu3aluM MPOrpaMMbl

Jlnst ocyiiecTBIeHUs: 00pa30BaTENIbHOTO MpoIecca U MPOBEACHUS UTOIOBOM aTTeCTalluy 1O
porpamMMme HeoOX0IMMBbI YCTPOICTBa, MOAKIIOUEHHbIE K ceTH MHTepHeT (KoMIbIoTep, HOYTOYK,
TUTAaHIIET WJIM MOOMJIBHBIN Telae(oH).

Heo6xoaumoe mporpamMmmHoe obecrieueHue:

—IPOTPaMMBI JIJIS TIOATOTOBKHU M MTPOCMOTPA TEKCTOBBIX JIOKYMEHTOB, 3JICKTPOHHBIX TaOJIHII;

—Mporpammsl i IpocMoTpa ¢aitios ¢ paciupenueM pdf, jpeg, jpg, png;

—TMPOTPaMMBI /IS TIOATOTOBKU M IEMOHCTPAIIMHA KOMITBIOTEPHBIX TIPE3CHTAIIHN;

—MPOrpaMMBbI JJIsl IEMOHCTPALUU IU(POBBIX BUEO;

—I1O st nposenenuss BKC B peanbHOM BpeMeHM ¢ niepefayei 3Byka, BUAEO U JeMOHCTpanuei
MaTepHuaoB (Iuiar.

—COIIOK Moodle ®T'BOY BO «Ilepmckuii rocy1apcTBEHHbIN I'yMaHUTapHO-TIEarOrnuecKuit
YHHUBEPCHUTET.

Jlist peanm3any KOHTAaKTHOH paOoThI B ayIUTOPHOM (opMaTe HeOOXOIMMO CIIEAYIOIIee
o0opynoBaHue: yueOHast ayTUTOPHS LTS 3aHSATHI JEKIIMOHHOTO ¥ MTPAKTHYECKOTO THIIA,
o0opyaoBaHHAs MYJIbTUMEIUNHBIM o0ecriedeHueM (HOyTOYK, MPOEKTOP, SKPaH, KOJIOHKH,
WHTEpPAKTUBHAs JOCKA).
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https://edu.gov.ru/
https://www.edu.ru/
https://edsoo.ru/

YTBEPX/IAIO
Hupexrop UHCcTHTYTA
JIOTIOJTHUTEIBHOTO 00pa30BaHMs

/Kpacuo6oposa H.A./

« » 2026 roma

YUYEBHBIN ILJIAH

JIOTIOJTHUTEIBHOM MPO(heCcCHOHANTBHOM MPOrpaMMBI MIOBBIIICHHUS KBATH(PHKALNH IEJarornyeckux paboTHUKOB

«AHKXEHEPHOE OBPA30BAHUE MJIAJIINX HIKOJBbHUKOB» (36 1acos)

Lesb 00yuyeHuUsi: COBEpPIICHCTBOBaHNE MPO(ECCHOHAIBHBIX KOMIETCHIIUI YYUTENeH HadalbHBIX KJIACCOB B O0JIACTH MH)KEHEPHOTO 00pa30BaHUS
MJIJIIIUX HIKOJbHUKOB, HAIIPABJICHHBIX HA PEAIN3ALUI0 IPOrpaMM y4eOHBIX MPEAMETOB HauyalbHOro 0011ero o0pa3oBaHusl.

IInanupyemble pe3yabTaThl: 3HaHUE TEOPETUYECKUX OCHOB MH)KEHEPHOro oOpa3oBaHMs MIAAIIMX MIKOJIbHUKOB B KOoHTekcTe ®I'OC HOO wu
METOAMKH OIIEHKH MH)KEHEPHBIX YMEHMH MIIQJIIINX LIKOJbHUKOB; YMEHHUsS 1) MPOEKTUPOBAaTh UHTETPUPOBAHHBIEC 3aHATHS, OPUEHTUPOBAHHBIE HA Pa3BUTHE
WH)KCHEPHOTO MBINUICHHS U (OPMHUPOBaHHE MHXEHEPHBIX YMEHUH Y MIIQJINIMX IIKOJLHUKOB; 2) pa3padaThiBaTh WHIKCHEPHBIC MPOCKTHI M HHKCHEPHBIC
3aJaud JUIs MJIQJIIMX IIKOJIbHUKOB, OIpPENENATh WH)XEHEPHblE YMEHHs, Ha (OPMHpPOBAHHE KOTOPHIX OHHM HalpaBlieHbl; 3) MPOBOJUTH KOHTPOJb U
JMAarHOCTUKY CPOPMHPOBAHHOCTH MHXKEHEPHBIX YMEHUI MJIaIIINX IKOJIbHUKOB Ha KPUTEPHAIHLHON OCHOBE.

TpynoemkocTb: 36 4acoB, U3 KOTOPBIX 12 4acoB — JIEKIIMOHHBIE 3aHATHS, 24 yaca — IPaKTUUECKUE 3aHSITHUS.

Kareropus caymaredeii: yaurens HOO.

Cpok o0yuenusi: 28 4acos.

Pexxum 3ansaTuii: 4 qus no 8 yacoB u 1 gess - 4 yaca.

®opma 00yuyeHHsI: OYHAs, C IPUMEHEHHEM JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHH.

JIMTeIbHOCTD: TATh yueOHbIX aHei (25 mas - 30 masi 2026 roaa).

Ne HanmenoBanue B ToMm uncne:
Bcero uacos DopMBbI KOHTPOJIA
/o pazzenoB, MOAYIIEH MHTEPaKTUBHbIC CaMOCT.
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/nycTaHLl.

HPAKT.
JEKIUU
3aHATHUS SaHATHA
IIponeneBTHKA HHKEHEPHOT0 00Pa30BAHMS
1 MJIIIIMX HIKOJBHUKOB KaK TPEeH/I COBPEMEHHOI0 8 3 5 0
HAYaJIbHOI0 00111ero 00pa3oBaHusi
11 WNnxenepHoe  oOpa3oBaHHME  KakK  COCTaBJISIOIIAs
| TEXHOIIOIMYIECKOTO MPOCBEMICHUS 00YYarOIIUXCSI 2 1 1 0 AHanu3 J0KyMEHTAIHH
[IpoGnema nmporneaeBTUKN UHKXEHEPHOTO0 00pa30BaHus
1.2 MJIaIIINX IIKOJIBHUKOB 2 1 1 0
MexnpeaMmeTHass HHTErpalysl YPOUHON U BHEYPOUHOU
1.3 | mesTenpHOCTH MJAAIIMX IIKOJIFHUKOB KaK OCHOBA 4 1 3 0 IpaxTuueckas pabora 1
MH)XEHEPHOro 00pa3oBaHus
Opranunsanus HHKEHEPHOro 00pa3oBaHuA
2 MJIA/IIIMX HIKOJIbHUKOB MPH Peajin3alii MPorpamMmm 16 5 11 0
yueOnbIX npeameros HOO
NnxeHepHOEe MBINIIEHHE U UHKEHEPHbIE YMEHUS
2.1 | oOyvarommxcst Kak pe3ysbTaThl HHKEHEPHOTO 4 ) 2 0
o0pa30BaHMs; UX JUArHOCTHUKA
DopMHUpOBaHNE UHKEHEPHOTO MBILIJICHUS U
5o | MHKEHEPHBIX YMEHMH y MIIQJIINX KOJIbHUKOB
' cpencrtBamu npeaMeroB «Martematuka» u "Tpyn 4 - 3 0
(Texuomnorus)"
Monens HHXEHEepHOTo 00pa30BaHMs MIIaIIINX [IpakTryeckas pabora 2
23 | mkonbmnkos 8 MAOY «MH)KeHepHas mIKosa UM. 8 2 6 0

M.IO. HupyneHukoBay r. Ilepmu: u3 onbiTa paboThI
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yuuTee HayaabHbIX KJIACCOB
3. Oos3aresbHbIE y4eOHbIe MOLYJIN 8 0 0 8
Peannzanus rocynapcTBeHHON NOJIUTUKU B cepe
3.1. AP e chep 2 1 1 0 Tect
BOCIIMTaHHA HA YPOKax U BO BHCYPOUHOU ACATCIbHOCTHU
3.2 [IpodunakTuka TeppoprsMa 1 €ro UAe0J0THH B 5 1 1 0 oot
=" | oOpa3oBaTenbHbIX opranu3anusax [lepmckoro kpas
33 Hcnonb3oBanue 060pynoBaHus U HUPPOBBIX PECYPCOB 5 1 1 0
3. . TEeCT
B O6yT-I€HI/II/I M BOCIIMTAaHUU ACTEHU U ITIOAPOCTKOB
Oxa3aHue 1epBoii MOMOIIH B YCIIOBUSAX
3.4, e Y 2 1 1 0 Tecr
00pa3oBaTeNbHON OpraHu3aH
4. IIpoMe:xxyTOoyHas aTTecTALUSA ILnaH - KOHCIEKT
4 0 4 0 HHTErPUPOBAHHOIO
3aHATHA

* MoayJib AJsi camocTosiTeJIbHOro n3yuenusi [lpukasza Ne 704 «I'ocynapcrBenHas moiutuka B cepe oopasoBanus (Ilpuxasz Ne 704 ot 09 okTsadps
2024 r.)», pasmewueH no ccolike: https://clck.ru/3N4aoJ

Bcero 36 12 24 0
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Kanennapublii yueOHb1i rpadguk
KprOB ITIOBBIIICHU A KBaJ'II/I(l)I/IKaI_II/II/I 10 TEMC:

HUHKEHEPHOE OBPA3OBAHUE MJIAJIIINX IIKOJIBHUKOB»

(KosnmuectBo yacoB — 36, u3 HUX Teopusi — 12 yacos, npakTuka — 24 4acos).

Cpoku peajM3alMu: math yueOHbIX aHeH (25 mast - 30 mast 2026 roaa).

YueoOnble | TpynoemkocTb, .
HaumeHoBaHue y4eOHbIX MO/YJI€il, pa3/iesioB, TeM
JHU yac
HnxenepHoe o0Opa3oBaHue Kak COCTaBJISAOLIAs
4 TEXHOJIOTUYECKOTO MPOCBEIICHUS 00YJatOINXCs
1 neHs [TpoGnema npomneaeBTUKY MHKEHEPHOTo 00pa30BaHMs MIIQAIINX
IIKOJIbHUKOB
4 WHxeHepHOe MBIIIJICHUE U WHKEHEPHbIE YMEHUs 00y4aroIuXxcs
KaK pe3yJbTaThl HHKEHEPHOT0 00pa30oBaHMsl; X AMATHOCTHKA
4 Mojens HHXEHEPHOro 00pa3oBaHMs MIIAALIMX IIKOJBHUKOB B
2 newp MAOY «MuxenepHas mkona M. M.IO. LupyabHukoBa»
4 r. [lepmu: u3 onbitTa paboThl yunuTesIel Ha4albHBIX KJIACCOB
MexnpenmerHass  MHTErpalus YpPOYHOM U BHEYypOUYHOM
4 JIESTEIbHOCTH MIIAIIMX LIKOJIBHUKOB KaK OCHOBA MHXEHEPHOTO
3 JeHb 00pazoBaHMs
@®OpMHUPOBAHUE HHKEHEPHOTO MBIIIJICHUSI U HHXKEHEPHbIX
4 YMEHMM y MIaAIIUX OIKOJBHUKOB  CPEACTBAMM IIPEIMETOB
«Marematuka» u "Tpyn (TexHosorus)
2 Peanuzanust rocynapcTBEHHOM MOJUTHKH B cpepe BOCHHUTAHUS
Ha YpOKax U BO BHEYPOUHOH JESITEIbHOCTH
2 [Ipopumnaktuka  Teppopu3sMa M €ro  HUACOJOTUHM B
4 neHn oOpa3oBaTenbHbIX opranu3anusax [lepmckoro kpas
2 Hcnonb3oBanue o00OpYyAOBaHUS M LHU(POBBIX pECYpCcOB B
00yY€HHHU U BOCTIUTAHUU JIeTEH U MOAPOCTKOB
2 OxazaHue NepBOM MOMOLIM B YCIOBUSAX 0Opa3oBaTeNbHOU
OpraHu3aluu
5 eHs 4 Hrorosas arrecranys CiryliaTesen.
IIpesenmayus naana-KOHCNEKmMa UHMezpUpPoOBaHHO20 3aHAMUSL
PykoBoauTes b NporpaMmal XyasakoBa MLA.
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