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1. IlosicHuTeIbHAS 3alIUCKA

Co3nanve W (YHKIMOHHPOBAHHWE NPOQMIBHBIX HH)KEHEPHBIX KJIACCOB CYIOCTPOHTEIHHOTO
npoduis sSBISETCS MEPCIEKTUBHBIM HANpPaBIEHUEM B 00JACTH Pa3BUTHS HMPOMBIIUIEHHON OTpaciu
Poccwuiickoit denepanuu, MOCKOIBKY MO3BOIUT 00CCIICUYUTH YIIIYOJIEHHYIO TIOJTOTOBKY 00YYarOIIHXCS
no 0a30BbIM €CTECTBEHHO-HAYYHBIM JTUCIUIUIMHAM M JOIMOJIHUTENbHBIM O00Iepa3BUBAIOIIUM
nporpaMMaM, a TakKXkKe CO3[aTh YCIOBUS Ui mpodopueHTannu oOy4aromuxcs C IeNbl0 HX
MOCHEAYIOLIET0 MOCTYIUICEHHUS B NpOQUIbHbIE MH)KEHEpPHBbIE BY3bl M IO 3aBEpIICHUH OOy4YeHUs -
TPYAOYCTPOICTBA B OPraHU3AMH CyJOCTPOUTEIHHOTO IPOQHIIS.

Metoauueckre pekOMEHAAMU IO CO3JAaHUI0 U (PYHKIMOHHPOBAHHIO MH)KEHEPHBIX KJIACCOB
CYJIOCTPOUTENHHOTO TpodmiIsi B 00meo0pa3oBaTeNbHBIX OpraHU3alusaX CyObeKToB Poccuiickoit
@Denepaliil 0 HAMPABICHUIO CYJOCTPOCHHUS MpeAHAa3HAUYEHBI JJi OOILEro OmuMcaHus aKTyalbHOCTH,
Heneil W 3amad, OXKHIAEMBIX PE3yJIbTaTOB CO3JAHUS WH)KEHEPHBIX KJIACCOB, MPEJCTABICHUS BCEM
3aMHTEPECOBAHHBIM CTOPOHAM HEPAPXUYHON CXEMbl B3aHUMOJCHCTBUS B paMKax JAESITEIbHOCTH IO
CO3/IaHUI0 HWH)KEHEPHBIX KJIAcCOB (IIETICBOM OpPraHM3allMOHHO-TIPABOBOM MOJENU  pealu3aluu
WHXCHEPHBIX KJIACCOB), IMOJTAlHOTO OMNHMCAHMUA TMpollecca CO3JaHMs HWHXKEHEPHBIX KIIACCOB,
pacmpenenenusi GyHKIHMOHANA BCEX CTOPOH, 33JiCTBOBAHHBIX B MPOLECCE Pa3pabOTKH U BHEIPEHUS
WHXCHEPHBIX KJIacCOB B peruoHax P®, mnpencraBieHuss KpUTEPUEB, KOTOPHIE JOKHBI OBITH
UCTIOJIB30BaHBI i 0TOOpa COOTBETCTBYIOIIUX CYOBEKTOB, a TAKXKe JUIsI OTOOpaKEHUSI HEOOXOIUMON
UH(QPaCTPyKTYyphl, TPEOOBAHUN TEXHUKH O€30MACHOCTH U OXpaHbl TPyJa M KIIIOUEBBIX INOKa3aTesen
3¢ (peKTUBHOCTH CO3[aHUsI WHKEHEPHBIX KJIacCOB. B  3aKIIOYMTENBHOM YacTH pPEeKOMEHAAlun
npeacTaBieHbl  mabiaoHel  (GOpMBI)  TOTOBOPOB  00IIEOOpa30BaTENBbHBIX — OpPraHU3alMid ¢
3aMHTEPECOBAHHBIMH CTOPOHAMH Ha CO3[aHHE, OCHAIIICHIE U BHEPEHNE WHKEHEPHBIX KIaCCOB.

Meroauueckie PpEKOMEHIAMA MOTYT OBITh  HCIIONIB30BaHBl  00I1€00pa30BaTeIbHBIMU
OpraHHM3alUsIMH, PETUOHAJIBHBIMU OpraHaMU HCIOJHUTENBHON BiacTu cdepbl 00pazoBaHUs
npopIEHBIMU BY3aMH, UHIYCTPUAIbHBIMU MapTHEPAaMH, aKaJeMUYECKUMHU MapTHEPaMU U JPYTUMHU
CyObeKTaMH, 3aWHTEPECOBAHHBIMU B JIEATEIBHOCTH IO CO3/IaHHI0 HMHXKEHEPHBIX KJIaCCOB
CYIOCTPOHUTEIHHOTO TPOQHIIs.

B pamkax peanuzanuM KOMIUIEKCA Mep 10 TOBBIIICHHIO HMHTEpeca 0O0ydaroluxcs
00111e00pa30BaTENBHBIX OPTaHU3AINN K CYJOCTPOUTENBHON AEITETBHOCTHA OBUIO MPHUHSATO PEIICHUE O
CO3/IaHMM HMHXKEHEPHBIX KJIACCOB CYAOCTPOUTENBHOTO Mpoduis Ha 0a3e 00meoOpa3oBaTeIbHBIX
yupexJeHuil B cyowpektax Poccuiickoit ®denepaiuu, rie peruoHalbHbIE OpraHbl HCIOJIHUTEIbHON
Biactu (nanee - POVIB) Ha 6a3e 001eo0pa30BaTEIbHBIX YUPEXKAECHUN B COOTBETCTBUU C MPOEKTOM
(rarMaHCKOTO By3a W TPH YYaCTHH PETHOHAIBHOTO BY3a, a TAaK)Ke IPYTUX CETEBBIX ITAPTHEPOB
peanu3yoT oOpa3oBaTellbHble NpOrpaMMbl 10 HampasieHHI0 «CyJqoCTpoeHHe» B HHTepecax
NPEANPUSATHIA CYyIOCTPOUTETHHOIN OTpaciy.

[TpoexT co3nanus U QYHKIMOHUPOBAHUS MHKEHEPHBIX KJIACCOB CYAOCTPOUTEIBHOTO MPOQPUIIL
(manmee - IIpoekT) - 3TO cTparermyeckas oOpa3oBaTelibHAsl WHUIMATHBA IIEJIbI0 KOTOPOU SIBIISAETCS
opranu3zanus 3pPexkTUBHON npeanpodeccHoHaIbHON MOATOTOBKH 00YYalOIUXCs 32 CUET HHTETpalluu
JTYYIIUX MPAKTHK OOIIETO U JOTIOJHUTEIHLHOTO 00pa30BaHuUs U OTPY>KEHHS B TPOQUITBHBIE TPOTPAMMBI
UHYCTPUH, YTO OOECleYrBaeT BBICOKOE KayecTBO y4eOHOro mporecca M (pOpMHUPOBAHUE BBICOKOM
MOTHBAIUM OOYYAIOIIMXCSI, TO3BOJISIONIEH MM B JaIbHEHWINIEM pealn30BaTh ce0s B HWHXKEHEPHOM
NeSITeTbHOCTH B KOMITAHUAX WHAYCTPHAIBHBIX TAPTHEPOB.

B ocHOBe KOHIENIMH WHXEHEPHBIX KIIACCOB CYIOCTPOUTEILHOTO TPO(GHIS JEKUT MOICTH
MH)XEHEPHOro 00pa30BaHUs, KOTOpasi peaqu3yercsl Ha 6a3e MpoMIBHBIX KJIACCOB Yepe3 OCHOBHBIE U
JIOTIOJTHUTEIFHBIE TIPOTPAMMBI, a TaK)Ke BHEYYEOHYIO JEATEINbHOCTh (PKCKYPCHH, MacTep-KIacChl,
JeKIMU U JAPYrHe MEpOIpHUATUS OT HHIYCTPUAIbHBIX MAapTHEPOB) M BHEYPOUHYIO JIESATEIHHOCTh
(MHXXEHEepHOe J1e710).

OYHKIMOHUPOBAHME  HWH)KEHEPHBIX  KIACCOB  CYAOCTPOUTENBHOTO  HPOQMISs  MO3BOJIUT
00yJaromuMcsi OBJIAJIETh JOTIOTHUATEIBHBIMUA 3HAHUSAMH IO Y4eOHBIM Tpeameram «MareMaTHkay,
«Puzuka» u «MHpopmaTuka», a TaKKe pa3BUTh MHKEHEPHO-TEXHUYECKHE KOMIIETEHIINU, 00EeCTIeUnuT
UX OIIBITOM ITPOEKTHOW pabOoTHI M TOHUMAaHHUEM MEPCIIEKTUBHBIX 33/1a4 CYOCTPOUTEIBHON OTPACIH, YTO
MO3BOJIMT JOCTHYh HEOOXOIMMOIO YPOBHS MOATOTOBKM Ui HPOJOJDKEHHS OOy4YeHHMsS B BEAYIIHMX
npOoQIIEHBIX YHUBEPCUTETAX U NaJbHEHIICH paOOThl B HHIYCTPHUH.



Te3aypyc
AkanemMHuuecKkre MapTHEpPHl - 00pa3oBaTeIbHbIE OPraHU3ALUU CPEJHETO MPO(PECCHOHATBHOTO U
BBICHIETO MPO(ECCHOHATBHOTO 00pa30BaHus, UCIIONB3YIONIME CBOM PECYPCHI B paMKaX CETEBOTO
B3auMoJieiicteua 1o mnpoduiaro Ilpoekra, ¢ nenbio (GOPMHUPOBAHUS B PETHOHE KOHTUHIEHTA
abuUTypHeHTOB, MpPO(ECCHOHATFHO OPHUEHTUPOBAHHBIX HAa MOCTYIUICHHE [0 Iporpammam
MH)KEHEPHO-TEXHUYECKOM HAIPaBICHHOCTH IIyTE€M peal3alud MEpONpHUITUH BHEy4eOHOU
JeSITeIbHOCTH, COOTBETCTBYIONINX Ipoduiio [Ipoekra.
bazoBelii permoHabHbINi By3 - 00pa3zoBaTeibHas OpraHU3alus BbICHIETO 0Opa30BaHUs, OCHOBHOM
LEeNbl0 KOTOPOW  SIBJISETCA  JESATENIbHOCT B paMKaXx CETEBOrO  B3aUMOJCHCTBUS IO
(YHKLIMOHUPOBAHUIO MPO(PUIBLHBIX HHKEHEPHBIX KJIACCOB CYOCTPOUTENBLHOTO MPOQUIIS.
Bueypounast nestenbHOCTh - OOpa3oBaTelbHAs JEATENBHOCTh, OCYIIECTBIsieMas B ¢opmax,
OTJIMYHBIX OT KJIACCHO-YPOYHOM, M HalpaBlIeHHas Ha JOCTHXKCHHE IJIAHUPYEMBIX pPEe3yJIbTaTOB
OCBOCHHSI OCHOBHOU 00pa3oBaTeIbHON IporpaMMebl B pamkax peanmsaruu OIOC.
BHeyueOHas nesTenbHOCTh - 0Opa3oBaTelbHas JESITEIbHOCTb, OCYIIECTBIsIEMas B Pa3IMYHBIX
dopmax, nomonHsAOmAs Y4eOHYIO IESATEIbHOCTh MEPONPUATHUSAMH IPOrPAaMMBI BOCIIUTAHHS,
OCHOBHOHM LI€JbI0 KOTOPBIX SIBJISIETCS pElIeHHE 3a7ay BOCHMTAHUS, COLMAIM3ALUHU, PA3BUTUSA
MHTEPECOB YJalllUXCsl U UX MPOPECCUOHATBHOIO CAMOOIIPEIEICHHUS.
WNunycrpuanbHble MApTHEPHI - NPEANPUSATHS, UCHOJIb3YIOLME CBOU PECYPChl B paMKaX CETEBOIO
B3aUMOJICHCTBHSA C LEIBbI0 CO3JAaHHUS HMHXXEHEPHBIX KJIAcCCOB M (OPMHPOBAHUS B PETHOHE
KOHTHUHI'€HTa OyIylUX CHELHUAIUCTOB B 001aCTH UHKEHEPHO-TEXHUUECKON AEATEIbHOCTH.
WHxeHepHBIH KI1acc CyI0CTPOUTENFHOTO POt - 3T0 popmar o0ydeHHs B MPO(UIBHOM KIlacce
0011e00pa30BaTeIbHOM OpraHu3aluu, CoepHKaHUE KOTOPOI0 COOTBETCTBYET POEKTY MHKEHEPHBIX
KJIACCOB CYJIOCTPOUTEIBLHOTO npous, pa3zpaboTaHHOMY (rarmManckuM BY30M,
npeycMaTpuBaroIiuil  yriayOjlieHHoe — HM3ydeHue  NpO(UIbHBIX  NpeaMeToB  («pHU3UKay,
«MaTeMaTuka», «uH(pOpMaTuka»), OOydYeHHE II0 JOMOJIHHUTEIbHBIM 00IIe00pa3oBaTEeIbHBIM
nporpaMMaM U MporpaMMaM KypCOB BHEYPOUHOH JAESTEIbHOCTH, OINPENENIEHHBIX CO/EpKaHUEM
y4eOHBIX MPOrpaMM HHKEHEPHBIX KJIACCOB, a TAaK)KE OPTaHU3AIMI0 BHEYYEOHOU NESTEIHHOCTH C
y4acTHEM B paMKaX CETEBOI0 B3aMMOJEHCTBHs 0a30BOr0 PErMOHAIBHOIO By3a, aKaIeMUYECKHX U
MHAYCTPUAIbHBIX APTHEPOB.
[TpoexT co3nanus ¥ GyHKIMOHUPOBAHUS MHXEHEPHBIX KJIACCOB CYIOCTPOUTENILHOTO IPOQUIIS, WIIH
[Tpoekt, pa3paOoTaHHBIN (IarMaHCKUM BY30M U peaJU3yeMbld MOJ €ro KOHTPOJEM, - 3TO
cTpaTeruueckass oOpa3oBaTelibHas MHULMATHBA, I€IbI0 KOTOPOH SIBJISETCS OpraHu3aius
s dexTuBHON MpeanpodeccuoHaTIbHON MOATOTOBKH O0YJAIONIUXCS 32 CUET WHTErPALUK JTYUIITUX
NPaKTUK OOIIEro W JOMOJHHUTEIBHOTO 0Opa3oBaHUs, BHEYPOUHOH M BHEY4eOHOW NeATEeNIbHOCTH,
MOTPYKEHHUS B IEPEI0BbIE TPOrPaMMbl HHAYCTPUH, YTO 0OECTIEUNBAET BHICOKOE KAU€CTBO Y4€OHOTO
npoiiecca U GOpMHPOBAHUE BHICOKOM MOTHBAIIUK 00yYarOIINXCsl, TO3BOJIAIONIEH UM B AajbHEUIIEM
peann3oBaTh ceOsl B MH)KEHEPHOMN AESITeTbHOCTH B KOMIAHUSAX WHIYCTPUATIBbHBIX TApTHEPOB.
NHbpacTpyKTypHBIH JUCT - (yHKIMOHAIbHBIE M (WIM) TEXHUYECKHE TpeOOBaHMs, a TaKxKe
KOJIMYECTBO CPEICTB 00yUEeHHUsI BKIIIOUas 000pYyAOBAHNUE U PACXOJHbIE MaTEpUaJIbl.
HUPIIO - @enepanbHOE TOCYAApCTBEHHOE OIOKETHOE  00pa30BaTEeNIbHOE — YUpexXaeHue
JOTIOTHUTEIBHOTO MpodecCHOHaNbHOro 00pa3oBanus «MHCTUTYT pa3BUTHUS TPO(ECCUOHATIBLHOTO
obpazoBanusy (OGI'bOY AIIO UPIIO);
O6meoOpa3oBarenbHas opranu3anus-yqacTHUK [Ipoekra - o0meodpazoBarenbHas OpraHu3arus, Ha
06a3e KOTOpOW peanu3yeTcss MPOEKT HWHXKEHEPHBIX KJIACCOB B COOTBETCTBUU C IPOEKTOM
(bIarMaHCcKoro BY3a;
IIpoexTHass EATENBHOCTD - AEATEIbHOCTh YYalllUXCsl, HAIpPaBJIEHHAs Ha IOJYYEHHUE IPOEKTHOTO
pe3ynbpTaTa, OOECHEeYMBAIOIIEr0 pEelIeHHe MPUKIATHOW 3aJauyd U HMEIOIIEro KOHKPETHOE
BBIp@)KEHHUE, OCYIIECTBIsieMas IyTeM OpPraHMW3alUd THIOTOPOM CaMOCTOSITEIbHON yueOHO-
MO3HABATEJIbHON 1€ATEIbHOCTH YUalllMXCsl Ha BCEX ATallax pealn3alyy MpoeKTa.
POUB - pernonanpHble Opraibl HCIIOJHUTEIBHOM BIIACTH;
CeteBoe B3aMMOJICHCTBHE - B3aWMOJCHCTBHE HECKOJBKUX OpraHu3alui, oOecreunBaromiee
BO3MOXKHOCTh OCBOEHUS YYalIUMHUCS 00pa30BaTENbHON MPOTrPaMMBI C MCIIOJIb30BAaHHEM PECYpPCOB
TUX OpraHu3aluii, a Takke, NP HEOOXOAMMOCTH, C HCIIOJb30BAHHUEM PECYpPCOB HHBIX
OpraHu3alii, OCYIIECTBIIIEMOE B COOTBETCTBHHM C JOTOBOPOM O CETEBOM (opMe peaau3aluu



00pa3oBaTeNbHON IPOTPaMMBI;

- Cyo0next P®-yuactHuk Ilpoekta - cyobekT Poccuiickoit denepannun, Ha TEPPUTOPUH KOTOPOTO
CO3J1aI0TCs U (PYHKIIMOHUPYIOT MHKEHEPHBIE KIIACCHI CYJOCTPOUTEIBHOTO IPO(uIIs;

- ®narmaHckuii By3 - oOpa3oBaTelbHas OpraHM3alUs BBICHIETO OOpPa30BaHMs, SBISAIOIIASACS
pa3pabOTYNKOM MPOEKTAa MHKEHEPHOTO KJlacca CyJOCTPOUTENIBHOrO mpoduis, Takxke (yHKIueH
KOTOPOI'O SIBJIETCS METOAMYECKMH KOHTPOJb 3a pealn3anueil mpoekra, pa3paboTka yueOHbIX
nporpaMM, nporpamm oOydeHHs MelaroroB, oOydeHHE NeJaroroB, OPraHU3alUs MEPONPUATHHA
BHEY4YEOHOW JESTENbHOCTM B OYHOM WM JAMCTAaHIIMOHHOM (Qopmare, PperyispHbli aHanu3 Hu
aKTyalnu3anus  TEMaTHK  NpOoQWIBHBIX ~ MpOrpaMM W JUCHMIUIMH,  peau3yeMbIX
o0mieo0pa3oBaTe/IbHBIMA ~ OpraHU3alMsIMM B paMKaxX IpoeKTa. B  HMHXKEHepHbIX Kiaccax
CYJIOCTPOHUTEITHHOTO PO IS PYHKIHIO rarMaHCKOTo By3a BeimonHseT CankT-IleTepOyprekuii
rocy1apcTBeHHbI MoOpcKkoii TexHnuyeckuii yausepcurtet (CIIOI'MTY).

[Tporpamma pazpaboTana B COOTBETCTBHH CO CIEAYIOUIMMH JOKYMEHTAMHU:

1. «O0 yTBep:KJIeHHH KPUTEPUEB OLICHKHU KauecTBa JOMOJIHUTENIBHBIX O0IIEpa3BUBAIOILUX IPOTPAMM,

peaan3yeMbIX ~ OpraHM3alMsMH,  OCYIIECTBIISIIOIIMMH  0Opa3oBaTENbHYIO  ACATENbHOCTb, |

UHAUBUAYyaIbHBIMU  OpeanpuHumMarensimMu  Cankt-IlerepOypra» (pacnopsbkenue Komutera mno

oOpa3zoBanuto ot 25.08.2022 Nel676-p)2.

2. «O6 yrBepxaeHuu IlpaBun mnpoBeneHHs HE3aBUCHMMOM OLIEHKM KadecTBa JIOMOJHUTENbHBIX

o0IIepa3BUBAIOIINX MPOTPaMM, IIAHUPYEMBIX K pEaIH3allid B PaMKax MEepPCOHU(DUIIUPOBAHHOTO

(duHaHCUpPOBaHMS JOMNOJHUTENBHOrO oOpazoBanus naereil B Cankr-IlerepOypre» (pacnopspkeHue

Komurera no odpazosanuto ot 05.09.2022 Nel779-p).

3. «O0 ytBep:xeHnH npodeccuoHanbHOro cranapra «llegaror 0NOIHUTENBHOTO 00pa30BaHUs AETEH

u B3pocibix» // Ilpuka3 MuHmcTepcTBa Tpyda U conMalbHOW 3ammThl Poccuiickoit denepanuu oT

22.09.2021 Ne 6521. Berynun B cuny 01.09.2022

4. «O0 amanTHPOBAaHHBIX JOMOJHHUTENBHBIX OOIIepa3BUBaOIUX mnporpammax» W Ilucemo

JlenapraMeHTa rocyJapCTBEHHOM MOJUTUKU B cpepe BOCIMUTAHUS, JOMOJHUTEIBHOIO 00pa3oBaHus U

neTckoro otabixa oT 19.08.2022 Ne 06-1129.

HampaBrneHHOCTb TOMOJIHUTENBHON 00111€00pa30BaTeIbHON 0011Iepa3BUBAIOLIEH POTrPaMMBbI
«OnTHKa J1a3epoB» - TeEXHHYeCKas.

YpoBeHnnb: 6a30BbIii.

AKTyaJ'II)HOCTL: JIA3€PHBIC TCXHOJIOTUHN ABJISAIOTCA OAHUM W3 HaunboJiee NEPCICKTUBHBIX U
JUHAMUYHO Pa3BUBAOLINXCS HAIIPABICHUN HayYHO-TeXHHUECKoro mporpecca. [lo remnam pocra
MHUPOBOH PHIHOK JIa3€pHON TEXHUKH U TEXHOJIOTMH YCTYHAeT TOJIbKO MH()OPMAallMOHHBIM
TEXHOJIOTUAM. Jla3epHble TEXHOJIOTHHU - 3TO COBPEMEHHAsi pOOOTOTEXHUKA U aBTOMATHKa, ONITUKA U
¢uznka, nHGOPMALIMOHHBIE TEXHOJIOTUH, KOHCTPYUPOBAHHUE U JU3alH, 3TO EPCIEKTUBHAS U
BOoCcTpeOOBaHHas Mpodeccusi, BO3MOKHOCTb CAMOPEAIN3ALIUU B Pa3IMYHBIX 007IaCTAX:
OpraHu3aIMOHHO-YyIIpaBlIeHUYECKas, HH)KCHEepHast, Hay4Hasi. Jla3epHbIe TEXHOJIOTHH - 3TO HHTEpECHAast U
yBIIeKaTeJIbHas paboTa B 007aCTH BBICOKMX TEXHOJIOIMH, Ha IPEANPUATHSIX U B UCCIIEA0BATEIbCKUX
LEHTPax, 3aHUMAIOIINXCS pa3pabOTKON HOBBIX TEXHOJIOIHM, 000py/10BaHUs U MaTepUaloB i aBua-,
CYyJI0- 1 aBTOMOOMJIECTPOEHHUSI, PAKETHO-KOCMHUYECKON OTPACiH, B METAJUTYPIUH, B XUMHUECKON U
HedTerazo100bIBarOIIeH MPOMBIIIIEHHOCTH He Tobko B Poccuu, Ho 1 3a pyOGexom. Takoe
IpUMEHEHHE U 0XBAaT Pa3IMUHBIX 00JacTel CBUIETENBCTBYET 00 aKTyaIbHOCTH JAHHOTO
HaIpaBJICHHA, OJHAKO BBUY €TI0 BBICOKHUX KBaJ'II/I(i)I/IKaHI/IOHHBIX Tpe6OBaHI/II71 K pa6OTHI/IKaM
BO3HHMKAeT HEOOXOAUMOCTh B MPO(ecCHOHANTBHO-OPUEHTAIMOHHOM paboTe 1 B KOMIUIEKCHON
MIOJITOTOBKE KaJpOB €Ille Ha paHHHX dTanax oopazoBaHus. Hacrosimas mporpaMma oprueHTHpOBaHa Ha
IPeoI0JICHHEe HAMETHUBIIET0Cs Pa3phiBa MEXy OOLIMMHU U BBICIIMMHU YU€OHBIMU 3aBEICHUSAMH, a
Takke MexXy chepoil 00pazoBaHus U cQepoil BBICOKOTEXHOJIOTUYHOTO TPOU3BOJICTBA, TIOITOMY
TEMaTU4YeCcKOoe HAIMOJHEHHE 00IIero 00pa3oBaHus 10 (PU3HMKE JOTOJHACTCS TEOPETUIECKUM U
MPAKTUYCCKUM MAaTEpHAIOM, IPOJUKTOBAHHBIM Tpe6OBaHI/ISIMI/I COBPEMEHHOTI'O ITPOU3BOJCTBA, UTO U
COCTaBJISIET MEJarorH4eCcKylo 11eJIeco00pa3HOCTh U HOBU3HY HAcTosIIel mporpaMMel. Ee
OTJINYUTEIbHAS 0COOEHHOCTH 00YCIIOBIIeHA TPO(ECCHOHAIBHO-OPUEHTAITMOHHBIM XapaKTEPOM
MaTepHaia, yKIOHOM B MPaKTHYECKOe MPUMEHEHHE OTYYSHHBIX 3HAaHUN 1 KOMITeTeHIIMH Ha Oa3e
BBICOKOTEXHOJIOTUYHOT'O O60py210BaHI/I$I, MMPUMEHACMOI'0 B COBPEMCHHOM IIPOU3BOJACTBE, a4 TAKKEC



paHHEH MPOEKTHOM AEATENbHOCTHIO, KOTOPAask MOCITY)KUT JaTbHEHIIINM 00pa30BaTeIbHBIM U
npoQeCCHOHATIBHBIM KallUTAJIOM [yl OYAYIIEro ClelualnucTa.

®opma peanuzanuu nporpaMmel: cereBasd. B ctpykrypy cetu Bxonsat: CIIBIMTY,

o01ieo0pa3oBaTeabHble OpraHU3alii, HHYCTPUAIbHBIE TAPTHEPHI.
Anpecat nporpamMmbl: yyamuecs 15-17 ner.

Iesnb: 1aTh oOLIee IPEACTABICHUE O CYTH JIa3ePHBIX TEXHOJIOT UM, NEPCIEKTUBAX, MECTE
Ja3epHBIX TEXHOJIOTUH B HayKe U IPOU3BOJICTBE, 33Ja4ax Ja3epHbIX TEXHOJIOTUH U crioco0ax ux
peLIeHMS.

3agaun:

Oo0yuarimmue:

*  IO3HAKOMHUTH OOYYAIOIIMXCS C UCTOPUEH BOSHUKHOBEHHS Ja3epHON TEXHUKH, JTa3EPHBIX
TEXHOJIOTHH, a TaKKe C UX chepaMu MPUMEHEHHUS U HAyYHBIMH 00J1aCTAMU, A€ OHU
HEINOCPEACTBEHHO 3aJI€1ICTBOBAHBI;

*  JaTh IpEJCTaBICHHUE 00 YCTPOWCTBE Jlazepa U PU3NUECKUX SBICHHSIX, JISKAIIUX B OCHOBE €T0
paboThl;

*  II03HAKOMHUTb OOYYaIOUIMXCS CO CTPOEHUEM U CBOWCTBAMU MAaTEPUANIOB, a TAK)XKE C IPUHLIUIIAMU
WX B3aUMO/JICUCTBUA C JIA3E€POM;

PassuBaromme:

*  JIaTh NPEJICTABICHHUE O COCTABE U MPUHIUIE PaOOTHI Ja3epHON TEXHOJOTHYECKONH YCTAaHOBKH, a
TaKXe 0 BHJIAX U CIIOCO0ax Jia3epHOi 00paboTKH;

*  [03HAKOMHUTb OOYYAIOIIMXCSl ¢ OCHOBHBIMH MOHATUSAMH aJAUTUBHBIX TEXHOJIIOTUH U IPUHIUIIAMU
yIpaBJIeHUS] TEXHOJIOIMYECKUM IIPOLIECCOM;

. 00yuHTh OCHOBaM 1oAroToBkH 2D u 3D nudpoBsIx Moaesel n3aenui;

* JlaTh IPEJCTaBICHHUE O TEXHUKE 0€30IaCHOCTHU IpHU paboTe Ha JIa3epPHBIX YCTAHOBKAX U
ycTpoicTtBax Db-nevaru;

BocnurarteanHbie:
° BOCIIUTBIBATH BOJICBLIC U Fpa)I(HaHCKO-HanHOTquCKHGD KadyecTtBa U OpI/IeHTI/IPOBaTI) yqanmxc;[ Ha
OCO3HAHHBII BBIOOP MpodeccrH.

® 00eCcIeYnTh COIIPOBOKACHUC MMPAKTUICCKUX 3aHATHH U CaMOCTOSTEIIbHOM HpOCKTHOﬁ

JeATETbHOCTH.
YcaoBusi peanu3zanuu nporpammael. (Y cioBus Habopa JAeTel, peKUM 3aHIATHI U HAMOJTHAEMOCTh

TpyIII)
YcaoBust Hadopa: mpuHUMarOTCs Bee xkenatomue (15-17 net) Ha oCHOBE 3asBJICHUS POIUTEICH.

HamnounsiemocTs rpynmsi :10-15 yenosexk.
Pexxum 3anaTuii: 1 pas B Henemro 1o | yacy.
Cpoku peajM3anMu: MporpaMMa paccyuTaHa Ha SMecsIeB 00ydeHusI.

IIponosxuTebHOCTL 00y4eHusi: 20 yacos.

KanpoBoe o6ecnieyenue: neaaror uMeeT HeOOXOIMMBIN YpOBEHb 00pa30BaHUS COTIIACHO

TpeOOBaHUAM 3aKOHOIATEIIbCTBA.
®opma 00yYeHHUs1: TPYIIOBasl.

(I)opMa OpraHu3alum I€ATCJIbHOCTH YYAIIUXCH HA 3AHATHMH

. (bpoHTaNbHAS;
. rpyIIoBasdi;
® KOJIJICKTHBHAs.

3aHsaTHS MOTYT ITPOBOAUTLCA:
® CO BCEM COCTAaBOM yYalllUXCs,



. B MaJIbIX TPYIINAX;
. WHIIUBHIYaJIBHO.

®opMbl IPOBEACHUS 3AHATHH.
Jl1s mpoBeieHus 3aHATUH Yallle BCEro UCIOJIb3yeTcsi KOMOMHUpOBaHHAs (popma, cocTosIIAs U3
TEOPETUYECKOU U NIPAKTUUECKON YacTe.

VuebHoe 3aHATHE.

O0o06aroiee 3aHATHE.

OKcKypceus (BUpTyallbHask IKCKYPCHS).
Jlexmus.

[TpakTuyeckas padora.
CamocrosrenbHas paboTa.

MaTepI/IaJILHO-TeXHI/I‘leCKOC o0ecrneyeHue nmporpaMmmbI:

SN bk w N

. nazepHo-TexHonmornueckuit crena Nel «JlazepHast MeTamnoo0paboTkay;
+  JnazepHO-TexHOJorHuecKkuii crena Ne2 «JlazepHast 00paboTKa HEMETANTNIECKUX
KOHCTPYKIIMOHHBIX MATCPUATIOB,

. texnonorundeckuii creuy «3D PRINTING»;

. MCCJIEI0BATENbCKUN POOOTOTEXHUYECKUN CTEH];

. BBITSDKHASI CUCTEMA;

. HOYTOYK ISl y4aIierocs;

. KOMITBIOTEP IS ITPETIOIaBaTes;

. ynpasstronue 11K

. [[BETHOE MHOTO(YHKIIMOHAIBHOE yCTporcTBO (MDY);
. UHTEpaKTUBHAS JOCKA;

. NUCbMEHHBIE CTOJIBI;

. 1a0opaTOpHBIE CTOJBI;

. mKaQbl 17151 XpaHEHUs] MaTepUaJIOB;

. o0pa3ibl (aIIOMUHUH, CTallb, TaTyHb, (haHepa, aKpuI).

Oco0eHHOCTH OpPraHU3aly 00pa30BaTeIbHOI0 MPoLecca: HE3aBUCUMO OT (hOPMBI 00yUEHHUS
3aHATHUS HOCST KOMIUIEKCHBIN XapakTep. BriitouatoT B ce0sl: HHTErpUpPOBAaHHBIE 3aHATHS, TIPAKTUKYMBI,
paboTy B rpymmnax, 3KCKypCUH, MPOEKTHYIO AEATEIbHOCTb.

IInanupyemsle pe3ybTaThl.

JInunocTtHbIE:

. IPUMEHSTh HaBbIKM OOIIEHMS B KOMaH/IE;

. MPOSBIISATE UHTEPEC K BBICOKOTEXHOJIOTMYHOMY 000pY10BaHUIO.
MeranpeameTHbIE:

. YMEHHUE T0JIb30BaThCsl BHICOKOTEXHOJIOTMYHBIM 000pYA0BaHHEM;
. CIOCOOHOCTh K CAMOCTOSITETILHOM MPOEKTHON JeATENbHOCTH;

. 3HaHUE TEXHUKH 0€30MaCHOCTH MpU paboTe ¢ 000pyI0BaHUEM.
IIpenmeTtHbIe:

. MOHMMAaHKEe IPUHIIUIIOB pabOTHI J1a3epa;

. 3HaTh OCHOBBI MOAr0TOBKH 3HaTh 2D u 3D mmdpoBbIx Moaenei;

*  3HATh OCHOBHBIC IIOHATHS AJUTUBHBIX TEXHOJIOTUHN U IIPUHLUIIAMHU YIIPABIICHUS
TEXHOJIOTMYECKUM IIPOLIECCOM
DopMbl pUKCALME Pe3yabTATOB: IIPOEKT.
®opMbI IOIBE/ICHUSI HTOI0B peajin3anuu 00pa3oBaTeIbHOM NPOrPaAaMMBbI: y4acTUE B HAYYHO-
UCCIIEI0OBATEIbCKUE BHICTABKAX M KOHKYpPCaX pa3HbIX MaclITaOoB.



TpeOoBaHMsi M peKOMEHAAUNH K

Meoden

Oo6pa3oBarenbHas nporpaMMa «OnTuka ja3epoB»

Ne En. KoJs-Bo
ILIL HaumeHoBaHue XapakTepucTUKH 000py/10BaAHMS WM. |(T.)
Me6ens s Kowmiiexkt Mmedenu TIIT. 8
YYCHUKOB
Me6ens s Kowmiiekt medenu TIIT. 1
YUHUTEIIS
2. Y4eOHBII ITaH
KoauyecTBO yacos DooMa
Ne [ Ha3zBaume pa3neda, p
/ aTTrecTanmuu/
n/u TEeMBbI
KOHTPOJIfA
CamocrosiTeIbHAs
Bcero In3* *
padora
1. | Beenenue B 5 - 1 2 onpoc
COBPEMEHHBIC
MIPOU3BOJICTBEHHBIC
MPOLIECCHI
2. | Co3nanue u pa3BuTHE 8 1 2 2 ompoc
JIa3€PHOM TEXHUKU
3. | B3aumoneiictBue 7 1 - 2 ompoc
JIA3€pHOTO U3ITy4YEHUs
C BEILIECTBOM
4. | JlazepHsbie 10 2 2 2 ornpoc
TEXHOJIOTHH
00paboTku
5. | JIazepHsie 10 2 2 2 onpoc
TEXHOJIOTHYECKHE
KOMIIJIEKCBI
6. | OCHOBBI TOATOTOBKH 10 4 - 2 onpoc
51 UG POBBIX MPaKTUIECKOE
2D 3D
MoJIeNel U3Iennii 3a7aHIe
MPOCKT




7. | Peanuzauus 5 3 - 2
U(PPOBBIX TPOEKTOB
Ha y4eOHBIX
TEXHOJIOTUYECKUX
yCTaHOBKax

orpoc

HPaKTHYECKOE

3a/1aHue
MPOEKT

8. | MonenupoBanue 6
COBpPEMEHHBIX

ABTOMATU3UPOBAHHBI
XITPOU3BOJICTBEHHBIX
npoueccoB Ha 0ase
PoGota-manunynstop

POEKT

9. | MonenupoBanue
COBpPEMEHHBIX
JIOTUCTHYCCKUX
MPOIIECCOB Ha
IPOM3BOJICTBE
Ha 0aze
TpancnioptHOrO
poborTa.

IPOEKT

AtTrectanus

MPOEKT

Bcero

68 19 7 18

TIpumeuanue: JI — nexyuu, 113 — npakmuyeckue 3ausmust, 2 — IKCKYpCuu

3.Conepxanne y4e0HOro0 miaHa

Ha3zBaumue pa3nena,

Copnepxanue pa3aesoB (Tem)

TeMblI

Beenenune B | McTtopusi BO3SHMKHOBEHMS JIa3€pPHOM TEXHUKU U JIA3€PHBIX TEXHOJIOTHUH.
COBPEMEHHBIE OOnacT Hayku, CBS3aHHBIE C JIa3€pHBIMH TeXHOJOrusMu. O6nactu
IIPOU3BO/ICTBEHHbBIE MpUMEeHEHMs. TEeHAECHIMHM pa3BUTUS COBPEMEHHOTO IMPOM3BOJACTBA.
MIPOLECCHI Konuenmus paszsutus «Uuaycrpus 4.0». TexHomoruueckuid cocraB

COBpPEMECHHOT'O ITPOHU3BOACTBA. Pons JIa3€PHBIX TEXHOJIOTHH B COCTaBe
COBpPCMCHHOT'O ITPONU3BOACTBA.

Co3manne W pa3BUTHE
JIa36pHOM TEXHUKHU

Cset u ero cBoiicTBa. Duznueckue SBICHUS, JSKAIINE B OCHOBE JICHCTBUS
nazepa. OCHOBHBIE COCTaBHBIE 4YacTH Jla3epa W HUX Ha3HAUYCHHE.
Knaccudukanusa nazepos. Pabota TBepIOTEIbHBIX U T'a30BbIX JIa3€POB B
COCTaBE TEXHOJOTUYECKUX YCTAHOBOK TPAaBUPOBKUU PE3KH.




BzaumojerictBue
JIA3€PHOT0 M3JIYYEHUS C
BEIIECTBOM

Crpoenue u cBoictBa mMateprasioB. CTPYKTypa U CBOMCTBAKPUCTAJLIOB.
PaznoBugHoCcTH KpucTtaimioB. Metamibl U cruiaBbl. JKUAKHE KpHUCTAJLIBL.
CrpykTypa moJIMMEpOB, CTekia U Kepamuku. [lornomienue, orpaxeHue,
npenomieHue cBera. llepemaua sHeprun. HarpeB TBepaplx Teil H
JKUJIKOCTEH. MexaHu3Mbl IUIABJICHHUS W Pa3pylICHUs MAaTepHAIOB IOJ
JICHCTBUEM JIA3€PHOTO MU3JTYyUYCHHUS.

JlazepHbple TEXHOJIOTUU

Bunet u cmocoObl na3epHoit o0pabGotku. CBapka, pe3Ka, HaIJIaBKa,

00paboTkH rpaBUpOBKa M MapkupoBka. CocTaB M HpUHIMI PabOTHl Ja3epHOM
TEXHOJIOTHYECKO! ycTaHOBKU. Crienn@uka NpUMEHEHUS TEXHOIOTHH /ISt
pa3HBIX BUJIOB MaTEPHAJIOB. YCTPOWCTBO JIa3€PHBIX TEXHOJIOTHMYECKHX
ycraHoBok FMark Education 1 ycTaHOBOK J1a3epHOMPE3KH 1 MAPKUPOBKU
nopranbHoro Tuna. Pabora ycraHOBOK.

JlazepHble OCHOBHbIE NOHATHUS aJAJUTUBHOMN TEXHOIOIUH, IPUHIMIIBIGOPMHUPOBAHUS

TEXHOJIOTUYECKHUE u3nenuii.  JlazepHble  TEXHOJNOTMM B  QJJUTHBHOM IIPOM3BOJICTBE.

KOMILJIEKCBI [TpuHIMTIBL yIIpaBICHHUS TEXHOJIOTUIECKUM IPOLIECCOM.

ABTOMaTH3UPOBAHHBIC KOMIUICKCHI. P0OOTBHI B JazepHOil 00paboTKe.
VYerpoiictBo u pabota 3D-npunTepa.

OcHoBEI noarorosxu 2D
u 3D IU(PPOBBIX
MOJIEJIEH U3OEITUI

I'paduuaeckuii pegaktop B mporecce moaroToBku 2D mudpoBeIx Moaenen
m3nenuii Juist nasepHoit ycraHoBkum FMark Education m ycraHoBOK
riadmeTHoro tTuna. OcHoBbl popmupoBaHus UGPOBLIX Moaenei 1t 3D-
npuHTepoB. TexHonormyeckue BO3MOXHOCTU ympasistomero I10 u
untepdeiica ycranoBku FMark Education. IIpouecc mnoaroroBku
uudpoBol MOAENU U3NENHUS M ee peanu3anus Ha yctaHoBke FMark
Education. Vnopasnstomee 1O u mHTEpdeiic ycTaHOBOK IUIaHIIETHOTO
tuna. [udposas monenps wm3nenuss U ee peanusalus Ha YCTaHOBKax
IJIaHIIETHOTO THNA. TeXHoIornyecKkne BO3MOXKHOCTH yrpasistoero [10
u unrepdeiica 3D-npunHTeEpa.

Peanu3zanus nugdpoBbIx
IIPOEKTOB Ha Yy4eOHBIX

Texnuka Oe3omacHocTH Ipu paboTe Ha JIA3epHBIX YCTAHOBKaX U
ycrpoiictBax 3D-neudatu. besnonactasle mpuemsl paboThl. [IpoexTHBIN

TEXHOJIOTMYECKUX 00MK u3aenus u GopMupoBanre HUGPOBON MOJEIH U3IETHS.
YCTaHOBKax

MonenupoBanue ABTOomaTH3anus IIPOU3BOJCTBEHHBIX IIPOLIECCOB. AnroputMm
COBPEMEHHBIX HCKYCCTBEHHOTO MHTEJUIEKTAa C OTKPBITBIM HCXOAHBIM KOJIOM IS
ABTOMATHU3UPOBAHHBIX UACHTU(GUKAIIMM M COPTUPOBKM OOBEKTOB Ha KOHBEHEpHOW JIEeHTE.
MIPOU3BOJICTBEHHBIX [IpoBepka anropuTMOB MaHHUMOYJISTOpa B  BHUPTyaJlbHOM  cpee.
mporeccoB  Ha  0ase | [IporpammupoBanne 3amad  manumymmsitopa B ROS.  IlepcriekTuBbl

Pob6ota-mManumymstop

aBTOMATH3allMM TPOU3BOJCTBA - aBTOMATH3UWPOBaHHbIE (aObpUKU 10
MIPOU3BOJICTBY POOOTOB.

MonenupoBanne
COBPEMEHHBIX
JOTUCTHYECKUX
IPOLIECCOB Ha
NpOM3BOJICTBE Ha 0aze
TpancnoptHOro po6ora.

Beenenne B mnporpammupoBanHue pob6ortoB. Ilmatdopma Arduino.
BBenenue B 31eKkTpoHUKY poOoTOB. M3ydeHue kosiecHOro pobora Ha
wiarpopme Arduino. OCHOBHBIE YIpPABISIONIME KOHCTPYKIUH si3bika C.
CO6opxka u oTinagka podboTa Ui IBUKEHUS Mo JUHUU. CUCTEMBI CBSI3U C
po6oramu. [IporpammupoBanue 3anau po6ota B ROS. JlanpHelmme maru

B POOOTOTEXHUKE.




4.KajenaapHblii yaeOHblIil rpaguk Ha 2023-2024y4. rojg
Tom Jara nayama Hara Bcero Komunuect Pexu
00y4eHus oOyueHus OKOHYaHUS YUeOHBIX BO M
10 IPOrpaMme o0y4deHus HEJENb y4eOHBIX 3aHATH
10 NPOrpaMme 4acoB 51
1 ron 01.09.2023 25.05.2024 34 34 1 paz B
HEJIENI0
no luacy
2 rox 01.09.2024 25.05.2025 34 34 1 pa3 B
HEJIENI0
no lyacy
5.MeTtoauyeckoe odecrnevyeHne MporpaMmmbi:
Ne Ha3sBanmue DopMbl Metoasl 1 JuaaKkTHYecKH DopMbI
pa3aesioB H TeEM NPOBEACHUA NPpUEMbI matepuajg u TCO NPOBeACHUA
3aHATHH HUTOr0B
BBencHue B ®poHTanbHasd, CJIOBeCHLH:“I, CroenuanpHas Ha6J‘IIOI[eHI/Ie,U
rpymmnoBas, HaTJISIIHBIN, IuTeparypa, nearoru4ecKui
COBPEMEHHBIE
WHIUBUAYAIbH | OOBSICHEHHE, CIIpaBOYHbIE aHau3,
TIpOU3BOACTBCHHDBIC as, becena, MaTepHaJIbl, KOPPEKTHPOBKA,
HpoHECChI MOATPYIIOBasl. | MPAKTHYECKUE KapTUHKH, ompoc.
3a7aHus, TIJIaKaTHhI.
00BsiICHEHUE [Ipe3entanuu no
HOBOTO TeMe, HOYTOVK,
MaTepHana. cMapTdoH.
KoncnekTst
3aHSTUN IS
reiarora.
Coszanue u NunuBunyans CJIOBeCHLIvI?I, JlngakTH4ecKue Ha6moneHI/Ie,v
. Hasl, HaIJISITHBIN, KapTOYKH, nearoruaecKui
pa3BUTHENA3EPHOMN
rpyIIoBas, 00BsICHEHHUE, TJIaKaThI, aHau3,
TCXHHUKH nmoTouHas, B | Oecena, BHJICO3AIHCH, KOPPEKTHUPOBKA,
napax. MPAaKTUYECKUE | MPE3EHTAINH. orpoc.
3a/laHus, HoyT6yk,
00BbsICHEHUE cMmapTdoH, paboTa
HOBOTO B IPOMUITBHBIX
Marepuaia. KJIaccax Ha
KoncnekTst CIIEMAATBHOM
3aHATHNA 7S | 000pyIOBaHUU
rejarora.
BsanvoeiicTere NunuBunyans CHOBGCHLI?, JlngaKkTHYecKue Ha6J‘IIOL[eHI/Ie,v
Hasl, HaTJSITHBIN, KapTOYKH, MeIarOTHIECKUM
JIa3epHOTO
rpyIIoOBasd, 00BsICHEHHE, TJIaKaThI, aHau3,
U3TyHCHIA C noArpynmoBas, | Gecena, BH/ICO3AIIHCH, KOPPEKTHPOBKA,
BCIICCTBOM B I1apax. IIPAKTUYECKUE | NPE3CHTALUH. oIpoc.
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3aJjaHus, Hoyt0yk,
00BsCHEHHE cMapTdoH, pabota
HOBOTO B PO MIBHBIX
Marepuana. KJlaccax Ha
KoncriekTsl CIIEAAITBHOM
3aHATUA 1715 | 000pyIOBaHUU
rejarora.
Tazepubie NuauBunyans CJIOBeCHLIUI?I, JnaakTuueckue Ha6moz[eHI/Ie,v
Hasl, HaIJISIIHBIHI, KapTOYKH, neaaroru4eckui
TEXHOJIOTUU
IpynmnoBas, B | OObsICHEHHE, IJTaKaThl, aHaus,
obpaborkn napax. becena, BH/ICO3AIHCH, KOPPEKTHPOBKA,
MPaKTUYECKHE | MPE3CHTALIUU. orpoc.
3aJjaHus, Hoyt0yk,
00BsCHEHHE cMapTdoH, pabota
HOBOT'O B IPODUIBHBIX
Martepuana. KJlaccax Ha
KoncnekTst CIIEMAAITBHOM
3aHATUA 715 | 000pyIOBaHUU
rejarora.
TasepHbie NunuBunyans CJIOBeCHLIUI?I, JlngakTuyecKue Ha6J‘IIOI[eHI/Ie,U
Hasl, HaIJISITHBINA KapTOYKH, neaaroru4eckui
TEXHOJIOTHYECKHE
IpynmnoBas, B | IOKa3, TUJTAKaThI, aHanus,
KOMIIICKCRI rnapax. YOPKHEHHUST B | BUACO3AIUCH, KOPPEKTHUPOBKA,
napax, Mpe3eHTAINH. OTIpocC.
TPEHUPOBKHU. Hoyt0Oyk,
cMapTdoH, pabota
B IPODUITBHBIX
KJlaccax Ha
CIeUaTbHOM
000pyAOBaHUU
OCHOBHI IOATOTOBKH I'pynmosas, ¢ CJIOBeCHHVI?I, JngakTuueckue Ha6n10neH1/Ie,v
2D u 3D mudposbIx WHIMBUAYANbH | HALUHBIE, | KapTOuKH, neJaroru4eckui
_ . BIM TIOJIXO/IOM | MPAKTHYECKUH. | TUIAKaTHI, aHaIN3,
MOACIICH 3/CITHH K KaXIOMY BHJIEO3AINCH, KOPPEKTUPOBKA,
pebeHKy B MpE3EHTaLNH. ompoc.
rpymnre. Hoyt0yx,
cMapTdoH, pabota
B PO HIBHBIX
KJIaccax Ha
CIIEUATILHOM
000pyTI0BaHUH
Peanmsawus ®ponranbHas, | CIOBECHBIH, JlngaKkTHYecKue Habmonenue,
TpYIIOBas, 00BsICHEHHE, KapTOYKH, MeIarOTHIECKUM
I GpOBEIX WHIUBUAYAIbH | pacckas, TUTAKaThI, aHanu3,
IpOCKTOBHA as, becena BH/ICO3AIHCH, KOPPEKTHPOBKA,
y4eOHBIX MOATPYIIIOBAs. | IPAKTUYECKUE | IPE3CHTALUU. orpoc.
TEXHOJIOTHUECKHUX 3aJIaHus, Hoyt6yk,
YCTaHOBKAX 00BsICHEHHE cmaptdoH, padbora
HOBOTO B IPODUIBHBIX

MaTcpurajia.

Kj1aCCax Ha
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KoncrnexTsl CIeUATFHOM
3aHATUH U1 | 000pyAOBaHUH
rejarora.
8. MoenupoBanue B mapax wu | CioBecHBIH, JnaakTudeckue
KOMaHIHasl. HATJISTHBIN, KapTOYKH,
COBPEMEHIBIX MPAaKTUYECKHUH. | TIJIaKaThl,
aBTOMAaTHU3UPOBAH- T —
HBIX MPEe3CHTALMH.
MTPOM3BOJICTBEHHBIX HoyT0yk,
mpoiieccoB Ha 0aze cMapThoH
Po6ora-
MaHUTyIsITOpa
. | Mo JIeTUPOBAHIE I'pynnoasi, c | CioBecHbIH, Junaktuueckue Hab6nronenue,
COBPEMCHHBIX WHIMBUAYaNb | HALUUHBIA, | KapTOuKH, nearoru4ecKui
HOIHCTHUCCKIX HBIM MPAKTUYCCKHUHA. | TUIAKATHI, aHaIn3,
MPOLECCOB Ha MOAXOJOM K BH/JICO3AITHCH, KOPPEKTHUPOBKA,
MPOM3BOJICTRE HA KOKIOMY MIPE3CHTAIIH. ompoc.
6ase pebeHky B Hoyt0yk,
TpaHCOPTHOTO rpymre. cmapTdoH, paborta
poGorta. B POPUITBHBIX
KJIaccax Ha
CIIeUAIbHOM
000pyTI0BaHUH.
10. ATTecTanus NunuBunyans
HO ITpoekt

6.01eHoO4YHbIC MaTepPHAIbI

Buabi koHTpOJIA U GOPMBI OABEIeHHSI HTOTOB:
Buael KoHTpOIIA:

- TeKYLUH (IOCIe KaX/10T0 3aHATHS);
- UTOTOBBIN (Ha UTOrOBOM 3aHSTHH POBOJUTCS 3aIIUTa IPOEKTA).
®dopma pukcau pe3ynbTaToB:
®  Ha KaXJOM 3aHATHU IPOBOJATCS Cleayrouire (POpMbl TEKYIETr0 KOHTPOJIS:
HaOJII0/IeHuE, NeJarOrMuYecKuid aHaIn3, YCTHBIN orpoc 1o teMe. [lo utory nosyroaus
npoBouTcs TecT (mpumep [Ipunosxenue Nel).
®  [I0 UTOT'Y OKOHYaHMs MPOrpaMMBbl CIAETCS UTOTOBBIN TECT.

Cnucok Jimreparypbl
Cnucok IuTepaTypsl 1J1sl eAarora:

1. Bepn, Ixxon NmxenepHas pusnka. B 2 kuurax. Kuura 1. MexaHnuka, OnTHKa,
tepmoauHamuka / Jxon bepa. - M.: lomka XXI, 2019. - 256 c.
2. bonnapes, b. B. Kypc o6meit ¢pusuxu. Kaura 2. Dnexkrpomaraerusm. BoaHoBas onTHka.
3. KsanroBas ¢usuka / b.B. bonmapes, H.I1. Kanamaukos, I'.I'. Crimpun. - M.: Beiciias
mkomna, 2018. - 440 c.
4. bonnapes, b. B. Kypc o6meit hpuzuku. Kaura 2. 9nexkrpomaraerusm. OnTuka.
KBanToBas ¢uznka. Yueonuk / b.B. bonnapes, H.I1. Kanauraukos, I'.I'. Criupun. - M.:
Opaiit, 2019. - 448 c.

Cnucok JurepaTyphbl st 00y4alonuxcs:

1. Tepumen3son, E. M. Kypc obmieit puzuku. Ontuka u aromuas ¢pusuka / E.M. ['epiienson,
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H.H. Manog, B.C. OtkuH. - Mocksa: Hayka, 2017. - 240 c.

. Hernad, A.A. Kypc dusuku (tom 3). BotHoBBIE iporiecchl. OnTuka. ATOMHAs U siepHAs
¢usuka / A.A. lletnad, .M. SABopckuii. - M.: [He yka3zano|, 2015. - 287 c.

3ucman, ['.A. Kypc o6mieit ¢pusuku. Tom 3: onTuka, ¢hu3rKa aTOMOB ¥ MOJIEKYI, (pu3nuKa
aToMHoro sipa u Mmukpovactuil / I'.A. 3ucman, O.M. Tonec. - M.: [He ykazano], 2017.

- 705 c.

. Kunrcemn, A. C. Kypc o6meli ¢pusuku. OcaoBbl pusuku. B 2 Tomax. Tom 1. Mexanuka.
OnekTpuyectBo U MarHeTusM. Konebanus u BonHbl. BomHoBas ontuka / A.C. Kunrcen,
I'.P. Jlokmun, O.A. Onbxos. - M.: ©DU3MATIIAUT, 2017. - 704
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ITpumep Tecta o nporpamme:

0)5(0)

[Tpunoxenne Nel

Haumenosanue OY

OTMeTbTe HOMEpP OTBETA(OB) IIBETOM.

Bonpoc Ne 1. Kak pacumdpossiBaetcst abbpeBuarypa AHITA?

Ne

A WN =

Bapuantsl 0TBETOB.

AtoHoMHbIH Heobutaemsrii [lepBuunsbrii Arperar.
ABtoHOMHBIN HeoOuraemsrii [logBomHbIil Ammapar.
Atomuo-Hayunsiii [lonBoansiii Animapar.
IIpaBUIBHOTO OTBETA HET.

Bompoc Ne 2. Kak ynpasnsercst AHITA?

OO —=Z
ic

BapuanTtsl 0TBETOB.

Cuiioit MbICIH.

OmneparopoM 10 CpeCTBaM MaHUITYJISITOPA .

OT1naét KOMaH/1bl FTOJIOCOM HETOCPEACTBEHHO POOOTY.
3apaHee 3alMCaHHON IPOTrPaMMON.

Bompoc Ne 3. Kak pacmmdpoBreiBaetcs abopesuarypa THITA?

OO —=Z

BapuanTtsl 0TBETOB.

Teneynpasnsiembiii Hagsoansiii [logBoansiii Anmnapar.
Texanueckuit Heoouraemsiii [TogBoansiii Anmapar.
Teneynpasnsiemslii HeoOutaemsrii [ToaBoaabiii Anmapar.
IIpaBUIBHOTO OTBETA HET.

Bompoc Ne 4. Kax ynpasnsiercst THITA?

OO —=Z
ic

BapuanTsl 0TBETOB.

OmneparopoM IO CpeACTBaM MaHMITYJISTOPA .

Cunoii MbICIIH.

OT1aét KOMaH/1bl FOJIOCOM HETOCPEACTBEHHO POOOTY.
3apaHee 3alMCaHHON MPOTrPaMMON.

Bormpoc Ne 5. OcHOBHOE TIpegHa3HauYeHNE TTOIBOIHBIX pOOOTOB

.bwsz
[~

BapunaHTbI OTBETOB.
Pa3BenpIBaTenbHbBIE ONIEpPALIVH.
[TorckoBble pabOThI 3aTOHYBIINX OOBEKTOB.

WMHcnekuyu 1 MOHUTOPUHT pesbeda JHa, TOJBOTHBIX OOBEKTOB.
ObecrnieueHne cBsI3U MEXy 00bEKTaMH MOPCKON HH(GPACTPYKTYPBHI.

Bonpoc Ne 6. Kto nzo6pén AKBAJIAHI™?

Ne

BapunaHTbI OTBETOB.
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Kaxk-UB Kycro.

Kan Knox Ban /lam.
Kan-ITonr, benpmoHIo.
IIpaBUIBHOTO OTBETA HET.

AW N =

Bormpoc Ne 7. «Onipeaenenue» - 3T0 KOMILIEKC CHMIITOMOB, (DOPMUPYIOIIHICS TIpH
00pa30BaHUM ra30BbIX My3BIPHKOB B COCY/IaX M TKaHIX Ha ()OHE OBICTPOTO CHUKCHHUS
aTMocepHOro naBieHUs?

No  BapuaHThI OTBETOB.
[lepeHachIlIEHHOCTh KUCIOPOIOM.
Ocreomnopos.

Kecconnas 6ose3Hb.
[TpaBHIIBHOTO OTBETA HET.

AW N —

Bonpoc Ne 8. Pekopa morpy»enus o Boay 6e3 akpananra?

Ne  BapuaHTbI OTBETOB.

1 214 metpos.

2 153 merpa.

3 97 metrpos.

4  IlpaBUIBHOTO OTBETA HET.

BOHpOC Ne9. HayKa, 3aHUMaromadgcia uCCJICIJ0BaHUEM MUPOBOI'O okeana?

No  BapuaHTBI OTBETOB.
1  OxkeaHoBencHHE.

2 OxkeaHojorus.

3 OxeaHO3HaHHE.

4

HpaBI/IJ'ILHOFO OTBCTAa HCT.

Bomnpoc Nel0. Kak Ha3bpIBaeTCst cOCOOHOCTB CyJIHA JIepKAaThCsl HA TOBEPXHOCTH BOJIbI, UMEs
3aJaHHYI0 OCaJIKy IPU OIpPEIeIEHHOM KOJIUYECTBE Irpy3a U JIroAeH Ha 60pTy?

Ne BapwnaHTbl OTBETOB.
1 HenmoTomnasemMocCTb.
2 IlnaBydecTsb.

3 OCTOMYMBOCTb.

4  XOIKOCTb.

Bompoc Nel 1. Kak Ha3bIBaeTcs OJI0KEHHUE CyHA TP KOTOPOM HOC BBIIIE KOPMBI WIIH
Ha00O0pOT KOopMa BhIIIe HOca?

No  BapuaHTbl OTBETOB.
1  Munens-ocagxka.

2 Inamus.

3 Cpennss ocanka.

4 Tuddepenr.

Bomnpoc Nel2. Kak Ha3piBaeTCsi BEpTHKaJIbHas IJIOCKOCTh, AEJAIIAs CYJHO Ha JBE
CUMMETPUYHBIC YACTH: JICBYIO U TIPABYIO?
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No  BapuaHThI OTBETOB.

1 Munenb-mnanroyra
2 JlmamerpanbHas

3 ®poHranbHas

4

HpaBI/IJ'IBHOFO OTBETAa HET.

Bormpoc Nel3. Kak Ha3biBaeTCsl CHOCOOHOCTH Cy/THA MTOCJIE 3aTOIICHUS YaCTH CYIOBBIX
MOMEIICHUI COXPaHATh IIaBy4eCTh, OCTOWYMBOCTh U YACTUYHO APYrHe KayecTBa?

Ne  BapuaHTsl OTBETOB.
1  OCTOMYUBOCTS.

2  HenoromusemMoCTb.
3  XOOKOCTb.

4  IlnaBydecTs.

Bompoc Nel4. OcroifunBocTs - 37T0:

Ne  BapunaHTbl OTBETOB.

1  cmocoOGHOCTH Cy/iHA, MPOTUBOCTOSTH BHEIIHUM BO3ICHCTBHSIM,
MBITAIOIIMMCS BBIBECTH €T0 U3 MOJIOKEHUSI PABHOBECHS

2 cnocoOHOCTh CyZIHA, COXPaHATH MOJIOKEHNUE PABHOBECHS

CIOCOOHOCTH CYJIHA, BEIBEJICHHOTO BHEIIIHUM BO3/ICCTBUEM U3

MOJIO’KEHUSI PABHOBECHSI, BO3BPAILIATHCS B HETO TOCIIE MPEKPAILICHUS

3TOT0 BO3ACUCTBUS

4 cnocoOHOCTh CyZiHA, COXPAHATH MOJIOKEHNE PABHOBECHUS ITPHU BHEITHEM
BO3JCHCTBUH

(%)

Bonpoc Nel5. Kak Ha3bpiBaeTcs JIMHUS COMMPUKOCHOBEHHUS KOpIyca Cy/IHa Ha IJIaBy C
MOBEPXHOCTHIO BOIbI?

BapuaHTbl 0OTBETOB.
Barepnunus
Banosas nunus
JInaNg ocaaku
OcHOBHasI JIMHHS

.bwt\)_‘z
[=]

Bomnpoc Nel6. Kak Ha3bpIBaeTCsl HaKJIOH CyAHa Ha OopT?

Ne  BapuaHTbl OTBETOB.
1 Kunesoii

2 boproBoii

3 IIpononbHbIi

4  Kpen

BomnpocNe 17. Uto takoe Kunrcton?

No  BapuaHTBI OTBETOB.

1 Ot anrnmiickoro KuHr - Koposb, CTOYH - KaMEHb MTOJTyJaeTCs
«KoponeBckuii KaMEHbY.

2 3aaBWKKa WU KJIamaH, IEePEeKPHIBAIOIINI TOCTYM B KOPaOETbHYIO
(cynoBy10) cucteMy, COOOIIAIONIYIOCS ¢ 3a00PTHOM BOAOH.
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3 Yactp MexaHH3Ma JBUraTelisi BHYTPEHHErO CrOpPaHHUsl, peryaupyer
1ojiauy TOIJIUBA .
4  IIpaBUJIBHOTO OTBETA HET.

Bormpoc Nel8. «Onpenenenue» — nMporecc co3aanus TpEXMEPHON MOJIeTH 00BEKTA.

BapuaHnTtbl 0TBETOB.
3D-monenupoBaHue.
3D-IIporoTunupoBaHue.
3D-®pesepoBanue.
[TpaBuIIBHOTO OTBETA HET.

EENUS I\
-7

Bomnpoc Nel19. ®unament — 310 - ?

No  BapuaHThI OTBETOB.

1 Pacxoanblil MaTepuall, UCIIOIb3YEMbIH NpU co3aaHnuu 3D-moaeneit npu
nomotnu 3D-npunTepa ninu 3D-pyuku.

2 cnocoO 3anonHeHus Mojenu npu 3D-nevarn.

MHCTPYMEHT JJIs 3aI10JIHEHUS TOJIMTOHANIBHBIX "IBIpoK" 1ipu 3D-

MOJIEJTUPOBAHUH.

4  IlpaBUIBHOTO OTBETA HET.

(98]

Bormpoc Ne20. Yem texnonoruss FDM otnunuaercs ot FFF?

© BapuaHTbI OTBETOB.

B 3aBucumoctu ot quamerpa vutu (1,75 — FDM, 2,85 mm — FFF)
OpHo u TO XK€, IeNI0 B MaTeHTaxX

FDM - 510 ab0peBuarypa aj1si IepcoHalbHBIX MPUHTEPOB, a FFF —
IIPOMBIIIIEHHBIX MalINH

4  IlpaBUIBHOTO OTBETA HET.

W N ==

Bompoc Ne21. Kakoit MmaTtepuan u3 nepeurciaeHHbIX elle He aocTyneH ais 3D-neyarun?

Ne BapwnaHTbl OTBETOB.
1 Jpesecuna

2 ABC-nnactuk

3  TuTaH

4

IIpaBUIBHOTO OTBETA HET.
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[Tpunoxenue No2
JIner oleHKM MHANBUAYAJbLHOIO MPOEKTA

Kpurepun Iloxasarenun Bapuant
HIKAJIBI
OlleHUBAHUS
(1-3)
1. Tpo6aemarnka, e ApPryMEHTHPOBAaHHOCTH BHIOOPA TEMBI
Ien u 3a129K e YeTKoCTh MOHUMAHHS IPOOIEMBI, HA
npoexra peleHne KOTOpoi HarpaBieHa POESKTHAS
pabora;
e YeTKOCTh ONpe/IesICHus Ieel 1 3a]1a4 IPOCKTa;
2. IaanupoBanue e [IpoaymMaHHOCTB 3TAINOB pPean3alliy MPOCKTa;
NPOeKTa
3. Kauecrso e VYOeauTeNbHOCTh U IPKOCTh MPEICTABICHHUS
A0KTa/1a MIPOEKTAa,

e Jloru4HOCTb IpeACTaBICHNS HHPOPMALUT

e licnosb30BaHKME COBPEMEHHBIX
JIEMOHCTPALIMOHHBIX CPEJICTB

e (CnocoOHOCTh BECTH JUAJIOT € ayAUTOpUEH,
yMEHHUE OTBeYaTh Ha BONPOCHI (IIOJIHOTA,
apryMEHTHPOBAHHOCTH, YOSAUTEIBHOCTD U
yOEXIEHHOCTB)

Hannune HeoOX0AUMOro coepKaHusL:

4. Toprdoano 1. TUTYIBHBINA THUCT

2. pa3zen - NaMsATKU, CXEMbI, UHCTPYKLIUU

3. paznen — 1/3

4. chnucOK  JUTEpaTyphl, AHHOTAlUU K
npouynTaHHoMy (He MeHee 10)

5. Jenosbie n ® OTBETCTBEHHOE OTHOIICHHE,
BOJIEBbIE KaUecTBa e CTpeMIIeHHE K  JIOCTHOKCHHIO  BBICOKHX
pe3yIbTaTOB,

® JIEJIOBOU CTHUJIb

Kaxnplii kpuTepuii OneHnBaeTcs 10 Tpex 0aJIbHOM 1KaJjie:
- «3»— MoKa3aTelb PECTABICH OJHOCTBIO, B IOCTATOYHOH Mepe,

- «2»— TOKa3aTeib MMpeaACTaBJICH YaCTUYHO,

- «1»— mokazareib He MMpEaACTaBJICH.
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