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HOACHUTEJIBHAA 3AIINCKA

AKTYaJIbHOCTH MPOTPAMMBI.

[Iporpamma MOJYJBHOTO 3JEKTUBHOTO Kypca pa3zpaboTaHa B YCIOBHSX
cTparerudyeckoil  3amaunm  Poccuiickoit ~ ®enepanuum 1o 00ecreyEeHUIO
TEXHOJOTUYECKOTO CYBEPEHUTETa U KaJpPOBOTO 0OEClEeUYeHUs MPOMBIIIIEHHOCTH.
Kypc BbicTymaer KJIHOYEBBIM SJIEMEHTOM HWHTErPAaTUBHOM MOJETU OpraHu3aluu
poUIBLHOTO oOyueHus «IIKOJIa—BY3—PabO0TO1aTEeIb, obecrnieunBast
dbopmupoBanue  TpeANpoPECcCHOHATBHBIX  HWHXKEHEPHBIX  KOMIIETCHIUH Yy
oOyyaromuxcs 10—-11 kmaccos.

AKTyaabHOCTh Kypca 00yCJI0BIIEHa HEOOXOAUMOCTHIO:

— paHHel  mpodecCHOHANIBHOM  OpUEHTAIMU  OOyYarlmuxcs B
WHXEHEepHOU cdepe;

— WHTErpaIlui TEOPETUUECKUX 3HAHUN C MPAKTUKO-OPUEHTHUPOBAHHBIMU
3aJlayaMu peasibHOTO MPOU3BO/ICTBA;

- Pa3BUTHS WHXCHEPHOTO MBIILJICHUSI M IPOCKTHBIX KOMIIETESHIIHH;

- MOJTOTOBKM MOTHUBHPOBAHHBIX aOUTYPUEHTOB [IJIi TEXHUUYECKUX
BY30B U OYyIIHX KaJApPOB JIJIs MPEANPUATUN-TTAPTHEPOB.

Kypc peanmuzyercst B cootBercTBUu ¢ PI'OC COO, ®OIT COO B pamkax
npoGUIBLHOTO MPeaAnpophecCHOHAIBHOIO HHKEHEPHOTO Kilacca.

OcoOEHHOCTSIMU MOJAYJIBHOTO 3JEKTUBHOTO Kypca SBJISETCS TO, 4YTO B
paMKax ypOUYHOM JESTENbHOCTU YIOp JAeNaeTCsi Ha TEOPETUYECKHE AaCTIEKThI
WH)XEHEPHOTO 00pa30BaHUs, TEOPETUYECKUE 3HAHMS 3aKPEIUISIOTCS MPAKTHKON B
pamMKax mporpaMmbl MpoQHIbHON BHEYPOUHOU NESITETbHOCTH.

ear mnporpammsel - (opmupoBanne y oOydarormmuxcs 10-11 xmaccos
HaYaJbHBIX  MPeanpo(ecCHOHaNbHBIX  MHXKEHEPHBIX  KOMIETECHIMH  dYepes
UHTETPAIMI0O TEOPETHUYECKUX 3HAHUM, TMPAKTHUYECKUX HABBIKOB PAOOTHI C
npodeccuoHaIbHBIM ~ O0OpPYJOBAaHMEM M OMbITA  PEHICHUS  PEalbHBIX
IIPOM3BOJICTBEHHBIX 33]1a4.

3agaum NporpaMmabl:

1. cdopMupoBaTh 1ETOCTHOE TMPEACTABICHHE 00 MUCTOPUHU, COBPEMEHHOM
COCTOSIHUY Y TIEPCTIEKTUBAX PA3BUTHS UHKEHEPHBIX Mpodeccuii;

2. pa3BUTh HayaJdbHBIE HABBIKM TPO(ECCHOHATHLHOTO WHXKEHEPHOTO
MBIIUICHUS YEPE3 PEIICHUE aJallTUPOBAHHBIX IPOU3BOJACTBEHHBIX KEHCOB;

3. cdhopmupoBaTh TEPBUYHBIC TMPAKTUYECKHE HABBIKM  pabOTBl  C
npodeccruoHaTbHBIM 000PYI0OBAHUEM TI0 TTPOQIITIO Kiacca,

4. pa3BuTh MICUXO0JIOTO-TIEAarOTUYECKHE KOMIIETEHIUU HaBBIKU
3G (PEeKTUBHOTO O0O0y4YEeHUS, CaMOPETYJSINH, KOMAHIHOTO B3aUMOJCUCTBHUS U
npouakTHKK TPO(PECCHOHATEHOTO BHITOPAHUS;

5. chopmupoBaTh HCCIEAOBATEIBCKUE W MPOCKTHBIE KOMIETEHIIMU 4Yepe3
BBITIOJIHEHUE  y4€OHO-UCCIENOBATEIbCKUX  MPOEKTOB  MOJ  PYKOBOACTBOM
HACTaBHUKOB BYy3a U MIPEANPUSATHUS;

6. oOecmeynTh OCO3HAHHBIH BHIOOP MPOGECCHOHATHHOW TPACKTOPHH B
WHXXEHEpHOU cdepe.

Y4acTHUKH MPOTrPaMMBbI:



— oOyuaronuecs npoUIBLHOTO TPeAnpO(PECcCHOHATFHOTO HWHXKEHEPHOTO
kiracca MBOY COIII Ne 12;

— mnemaroru MBOY COII Ne 12;

— npenogasarenn Bys3a-naptHépa @OI'BOY BO "Texnonornmueckuit
yHUBepcuTeT uMeHu ABaxabl ['epos Coserckoro Coro3a, JeT4MKa-KOCMOHaBTa
A.A.JleoHOBa;

— HHXXEHEpbI-HAcCTaBHUKM mnpeanpuatus-naptaépa OO0 "KoponeBckuii
3aBoj cBal'.

HopmaTuBHoe o0ecnieyeHue.

[Iporpamma 53JIEKTMBHOTO Kypca pa3paboTaHa B COOTBETCTBUU  CO
CJIEAYIOIMUMHU HOPMATUBHBIMU JIOKYMEHTAMH:

DedepanbHoe 3aKOHO0AMeNbCmB0:

— @epaepanbHblil 3akoH oT 29.12.2012 No 273-03 «O6 obpa3zoBaHuU B
Poccuiickon @enepanum».

— IIpuka3 MunuctepctBa npocsenieHus: PO ot 17.05.2012 Ne 413 (pen. ot
12.08.2022 Ne 732) «O06 yrBepxkaAeHUU (eaepaibHOTO TOCYAapPCTBEHHOTO
00pa30BaTeILHOTO CTaHIapTa CPEHEro 00I1Iero 00pa3oBaHUN.

— Ilpukaz Munnpocsemienusi Poccun ot 23.08.2021 Ne 590 «O6
YTBEPKACHUU TIEPEUHS CPEJICTB OOYy4YCHHUsS W BOCIUTAHMS, HEOOXOJIUMBIX MPHU
OCHAILIEHUU 00111e00pa30BaTEeNbHBIX OPraHU3aIU».

— Ilpukaz Munnpocsemnienus Poccuum ot 12.11.2021 Ne 819 «O6
yTtBepxkaenuu [lopsnka popmupoBanus peaepaabHOro nepeyHs: yaeOHUKOB.

— IlocTanoBnenue ['maBHOTO rocyqapCTBEHHOTO CaHMTapHOro Bpada P®D
or 02.06.2026 Ne 19 «O6 yrBepxaeaun CII 2.4.2.4283-26 CanutapHO-
AMUAEMHUOJIOTUYECKHE TPEOOBAaHMS K OpraHU3alysM BOCIUTAHUA W OOyYEHHS,
OTJIbIXa U O3JIOPOBJICHUS JAETEH U MOJIOICHKI.

— Ilpuka3z Munnpocsemienus Poccum ot 02.09.2020 Ne 457 (pen. ot
28.10.2024) «O6 yrtBepxaenun llopsnka mnpuemMa Ha oOydeHHE TI0
00pa3oBaTeIbHBIM MPOTPAMMaM CPEIHETO OOIIEro oOpa3oBaHUs» — PEryJIHpPYET
BOIIPOCHI 3a4YMCIICHHS OOydYaromuXcs B MpodUiIbHBIE W MpeanpodeccruoHaabHbIe
KJIacChl

Dedepanvhble  20Cy0apcmeenHble  00paA308ameibible  CMAHOAPmyvl U
paboyue npocpammol:

— @epaepanbHbI TOCYJAPCTBEHHBIM 00pa30BaTENbHBIN CTAHIAPT CPEIHETO
obmero o6pazoBanuss (PI'OC COQO) — ycranaBauBaeT TpeOOBaHUS K
JUYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
MpPOrpaMMbl, BKIOUYas (HOpMHUpPOBaHHE MPEANPODECCUOHANBHBIX KOMIIETSHITHI
fgos.ru fgosreestr.edsoo.ru.

— @enepanbHas  oOpa3oBaTelibHas MporpaMMa  CpeIHEero  0OIIero
oOpa3zoBaHus, paszpaboTaHHas B cooTBeTcTBHH ¢ llopsiakom pa3paboTku
yTBEpXKIEHUS (eaepalbHbIX OCHOBHBIX OO0IIE00pa30BaATEIbHBIX MPOrPaAMM,
YTBEPKAECHHBIM ITpUKa3oM MuHncTtepcTBa npocsenieHus Poccuiickoit enepanuu
ot 30 centsbps 2022 1. No 874 (3apeructpupoBaH MUHHCTEPCTBOM IOCTHUIIMU
Poccuiickoii @eneparyu 2 Hos0pst 2022 ., peructpannonnabiii Ne 70809).




Dedepanvuvle pabouue npoepammsl (DPII) no yuebnuvim npeomemam:

— Marematuka (yriayOJaeHHbIN YPOBEHB),

— @uzuka (yri1yOJIeHHbIH YPOBEHB),

— MHWudopmatuka (yrinyOneHHbI YPOBEHbD),

— buonorus (yriny6neHHbI ypOBEHbD),

— Xumus (yrayOJaeHHbIN YPOBEHB).

Pecuonanvuvie u sedomcmeennvie 0okymeHmubl:

PervonansHbIil cTaHaapT NpeanpodhecCuoHaIbHOTO Kilacca, YTBEPKIACHHBIN
Ha 3acellaHud Y4YeOHO-METOJMYECKOro OOBEAMHEHHS B CHCTEME OOIIEero
oOpazoBanusi B MockoBckoit o0mactu mpoTokos Ne 2/25 ot 15.04.2025.

JlokanvbHble HopmamueHble aknmuvl 06PA306aMeNbHOU OP2AHUSAYUU

— Tlonoxenue o mnpoduiIbHBIX (MpeanpodhecCUOHANBHBIX) Klaccax —
pEerJIaMEHTUPYET TOPSJ0K KOMIUIEKTOBAHMS, OpraHu3aluu 00pa30BaTEIbLHOTO
IIpoLecca U B3aMMOJICUCTBHS € IMAPTHEPAMU,

— TlonmokeHue O CETEBOM B3aMMOJICHCTBUU — ONpEACISIET IIpaBa,
00SI3aHHOCTH M OTBETCTBEHHOCTh CTOPOH  (IIKOJIa, BY3, MEAMIIMHCKAsS
OpraHu3aIys) Mpu pean3aly IporpaMMBbI;

— [IlomoxxeHne O TPOEKTHOM U  HCCIEIOBATEIIBCKOM  JIESTEIIbHOCTH
00y4Jaromuxcs — yCTaHABIUBAET MOPSAJIOK OpraHU3AIuH, BBITIOJIHEHUS U 3aIUThHI
y4eOHBIX TPOEKTOB;

— IlpaBuna BHYTpEHHEro pacmnopsiika M MHCTPYKIUU TIO0 TEXHHUKE
0€30MacHOCTH.

YciaoBus peanu3anuu NporpamMmbl

Kypc peammusyercss B 00béme 1 akajmemMudeckuil yac B Hejelnto, oOliee
KOJIMYECTBO YacoB — 68 3a 2 roga o6yuenus (10—11 kmacchr).

Y4YacTHUKH POrpaMMbl:

— oOyuaroruecs 10-11 kimaccog;

— mnexgaroru MBOY COII Ne 12 ¢ npodunsHbIM 00pa3oBaHueM;

— TIpernojlaBaTeld By3a C YYEHOHW CTENEHBIO/ONMBITOM MPUKIATHBIX
HUCCJICIOBAHUU,

— UWHXCHEPHI-HACTABHUKH C OMBITOM pa0OTHI Ha MPOU3BOJICTBE HE MEHEE 3

JIeT.

IlepeyeHb HE0OX0AUMOT0 000OPYAOBAHMS.

Ba3zoBoe o6opynoBanune OO:

Kommerotepnpiit  kmacc  (IIK/moytOykm 1 wHa 1-2  oOydwarommxcs,
xapaktepuctuku: 15/Ryzen 5+, 8+ I'b O3V);

MynpTumMenuitHoe  00opynoBaHuEe (MPOEKTOP/MHTEPAKTHBHAS  ITAHEIb,
ay/JIMOCUCTEMA);

CrabunpHBINA JOCTYI B UHTEpHET (He MeHee S0 Mout/c).

IIporpamMHoe obecnieyeHue:

JIunienznonasie OC 1 0(DUCHBIE MTAKETHI;

Yueonsie Bepcun CAD-cuctem (KOMITAC-3D, Fusion 360, Tinkercad);

Cpenpl nporpammupoBanus (Arduino IDE, Python).

CrnennajJn3npoBaHHoe 000pyaoBaHue (MPH HAJTHYNH):



3D-npuHTEpHI;

Ha6ops1 Arduino/Raspberry Pi;

IlasgnpHBIE CTAHIIUU,

N3mepurtenbHble NpUOOphl (MYIbTUMETPbI, OCHHILIOTPAQBI);

HaGops! 17151 pOOOTOTEXHUKHU.

JocTyn K pecypcaM NapTHEPOB:

JlaGopaTtopuu 1 yueOHbIE HEHTPHI By3a-MapTHEPA,

[IpousBoACTBEHHBIE MJIOIAKU MPEANPUATUA-IAPTHEDA,;

Kopnopatusnsie yue6Hbie Matepuansl u [10.

B pamxax obpaszoeamenvHou npocpammbl 8 UHICEHEPHBIX KIdccax, 6
COOMBEMCMEUU C 3AKIIOUEHHBIMU CONAMEHUAMU C napmHepoM-pabomooamenem
U NPOPUILHBLIM 8Y30M, 6O03MOJICHO YMOUHEHUe HNPOPUAUZAYUU UHIHICEHEPHO20
knacca  (asuacmpoenue,  KOCMUYeCKUll  Kiacc, — KypuyamoecKutl  KIdAcCc,
CIMPOUMenbCma0 U m.o).



COJAEPXAHME KYPCA

MOAYJIb 1. «BBenenune B nmpogeccuro» (8 4acos)

Onucanmne moxpynasi: Moaynb dopmMupyeT y oOydarolmuXcs IETOCTHOE
MpeACTaBlieHne 00 HCTOPUUM M COBPEMEHHOM COCTOSIHUM MPO(hEeCCHOHATBHOrO
BUJIA IESITENBHOCTH.

Conep:xanue MoayJisi:

Hctopus pa3BuUTUS HHXKEHEPHBIX MpoQeccuii: OT PEMECIECHHUKOB 10
COBPEMEHHBIX MHXeHEepOB. COBpEMEHHOE COCTOSIHUE WHKEHEPHOTOo 00pa30BaHUs
B P®. [IlpuoputerHble HampaBieHUs TexHojoruyeckoro passutus (PII
«IIpuopurer 2030»). Tunonoruss MHXKEHEPHBIX Npodecchuii: MNPOEKTUPOBILHUK,
TEXHOJIOT, KOHCTPYKTOpP, HCCIEAOBaTENb, MEHEKep MPOeKTOB. TpeboBaHUS K
KoMIieTeHIusIM  coBpemeHnHoro umkeHepa (hard skills & soft  skills).
OOpa3oBaTenbHbIE TPACKTOPUM: BY3bI-IAPTHEPHI, HANPABICHHUS TOJATOTOBKH,
yueOHbIe mianbl. [IporpamMmbl 11e1€BOro 00y4eHust v CTUINEHIUAIbHA OJIEPHKKA.
KapbepHble Tpekn M NEpCHEeKTHBBI TpyJoycTtpoicTBa. KaapoBbelli moTeHIHA
OpEeNNnpusiTUd  OKpyra. OKCKypCHUM Ha  Npeanpusithus  (3HaKOMCTBO — C
IPOU3BOJCTBEHHBIMU ITPOLIECCAMU)

OTBETCTBEHHOCTH CTOPOH:

Cropona OTBETCTBEHHOCTH
00 Opranuzanusi 3aHATHI, KOOpPIAWHALMS PACHUCAHUs, MPOBEICHUE BBOJHBIX
JIEKIUH, OPraHu3aIys SKCKYPCHil, BEICHHE JOKYMEHTAIINU
Bys [IpoBegenue  JeKuMii O  HAMpaBJIEHUAX  MOATOTOBKH,  IMPE3EHTALIMS

00pa30oBaTeNbHBIX TPOTPaMM, KOHCYJIBTAIllMM TI0 BBIOOPY TPACKTOPHH,
MpeAoCTaBICHNE MHPOPMAIIHH O TIETIEBOM 00y4EeHUH

Ipennpusitue | Opranu3anus SKCKYpCHii, Tpe3eHTALNUN O KaAPOBBIX MOTPEOHOCTAX, BCTPEUH C
JeNCTBYIONTMMU MH)XXeHepaMu, nH(opmalys o TpeOOBaHUAX K KOMIIETSHIIUSIM

MOAYJIb 2. «lIpou3BOACTBEHHbIE KeHCb» (TeOpHusi PpPelleHus
NPOU3BOACTBEHHBbIX 3a71a4) (14 yacoB)

Onucanue moayJsi: Moaynb dopMupyeT y oOydaromuxcs HadalabHBIC
HaBBIKK  NPO(ECCHOHATBHOTO  MBIIUICHUS  Yepe3  pEIICeHHE  PeallbHbIX
(amanTUpOBaHHBIX)  MPOM3BOJACTBEHHBIX  3a7a4, pa3BUBAET  CIOCOOHOCTH
aHAM3UPOBATh MH(POPMAIIUIO, IPUHUMATh OOOCHOBAHHBIC PEIICHUS B YCIOBHIX
HEOMpeIeJICHHOCTH U paboTaTh B KOMaH/IE.

Conepxanue MOIYJIfA:

Beenenne B Teopuro pemeHus uzooperarenbckux 3amgad (TPU3): 6azoBbie
MOHATHSA. AJITOPUTMBI aHATIU3a MPOU3BOACTBEHHBIX CUTYyallid. MeTOIbl MO3TOBOIO
WTypMa U reHepanuu ujaecu. MHCTpyMEHThl CHCTEMHOIO aHain3a. TeXHUYECKHe
npotuBopeursi U cnocoObl ux yctpaHeHus (40 nmpuémoB TPU3). BenonbHblid
aHanu3 (0a30BbI ypoBeHb). DYHKIMOHATBHO-CTOMMOCTHON aHaiu3 (JIEMEHTHI).
Keiic-meroa: cTpykTypa u anroput™ pemieHusi. OnTUMU3ANUS TEXHOJIOTMYECKUX
nporeccoB. Ilonbop martepuanoB u pacu€t y3noB. lludpoBas Buzyanuzamus
peuieHnid. AHaIM3 MTPOU3BOJICTBEHHOTO Opaka M TMOUCK MpuyuH. Paborta B
KOMaHj/ie: pacrpejeneHue poseil, kommyHukaius. OdopmiieHHe TEeXHUYECKHX
MPEIIOKEHUN U OTYETHOM NOKyMeHTauuu. [IpeseHTanus u 3ammra peneHui.




OTBETCTBEHHOCTH CTOPOH:

Cropona OTBEeTCTBEHHOCTh
00 Opranmzanus 3aHATHH, (acwiuTanus TPYNNoBOM  pabOThl, KOHTPOJIb
BBITNOJIHEHUS 3aJjaHUl, OLIEHKa IIporpecca
Bys [IpenocraBnenne mertoauueckux marepuanoB no TPU3, koHcynabTauuu 1o

pacy€THBIM METOJIMKAM, SKCIEPTHU3a PEILICHUN

Ipennpusitue | [IpegocraBneHne peanbHbIX MNPOU3BOJCTBEHHBIX KEHCOB, KPUTEPUU OLIEHKU
PEINCTUYHOCTU pElIeHUH, 0OpaTHas CBSI3b 110 UTOraM 3alllUThl, y4acTue B
Ka4yeCTBE IKCIIEPTOB

MOAYJIb 3. «Padora co cnenuajau3MpoOBAHHBIM o0opynoBanuem» (12
4acoB)

Onucanme moayasi: Moaynb ¢opMmupyeT y oOydaroniuxcs MepBHUHbBIE
NPAKTUYECKUE HABBIKM paboOThl € NpOo(ecCHOHATBbHBIM 000pYIOBaHUEM TIO
npouITIo Kjlacca B COOTBETCTBUU C KOMIIETEHIIMSMHU MapTHEPA-pabOTOaaTENS.

Conep:xxanue MoayJasi:

Texnuka Oe3omacHocTu mnpu padore ¢ obopynoBanuem. OcHoBbl 3D-
moaenupoBanus B CAD-cucremax (KOMIIAC-3D, Fusion 360, Tinkercad).
Coznanue mpocteix 3D-moxmeneir u uyeprexed. Pabora ¢ 3D-mpunrepom:
NOJIFOTOBKA MOJIeNIM, Ie4yaTh, NO0CTOOpadoTKa. OCHOBBI JJEKTPOHUKH U
cxeMoTexHuku. Pabora ¢ wmukpokoHtposmiepamu  Arduino/Raspberry  Pi.
[IporpamMmmupoBanue KOHTpoJulepoB (0a30BbIli  ypoBeHb). COOpka MPOCTBIX
AJIEKTPOHHBIX cXeM. PaboTa ¢ maTyukaMu M HMCIOJHUTEIbHBIMU MEXaHU3MaMHU.
[TasinbHBIE pabOTHI: OCHOBBI, TEXHHKAa OE30MAaCHOCTH, MpakTuka. M3MepurenbHbie
OpuOOpsl: MYJIBTUMETpP, ocumuiorpad (3HakoMcTBO). OCHOBBI POOOTOTEXHMKHU:
coopka M MpOrpaMMHpOBaHUE THPOCTBIX poO00TOB. IludpoBble NBONHUKH U
CUMYJISILIUS TIPOLIECCOB.

OTBETCTBEHHOCTH CTOPOH:

CropoHna OTBETCTBEHHOCTh

00 Opranuzanus 3aHITHIH B KOMIIBIOTEPHOM KJ1acce/nadopaTopuu, HHCTPYKTAXK I10
Th, oGecrnieueHne pacxoJHBIMU MaTepUajaMHu, KOHTPOJIb HaJl COOJIIOJIEHUEM
IPaBHJI HKCIUTyaTallMl 000PYAOBaHUS

By3 [IpenoctaBnenue goctyna K JiabopaTopusiM M CIEHUATH3UPOBAHHOMY
obopynoBanuto, yueOHbie muien3un Ha [IO, meroguueckas MOIAECPKKA,
KOHCYJIBTAIIMHU 110 paboTe ¢ mpodecCHOHATBHBIM 000pyI0BaHUEM

Hpezmpmnne HGMOHCTpaL[I/ISI HpO(bCCCI/IOHaJIBHOFO 060py,I[OBaHI/I${, HUCIIOJIB3YEMOI'0  Ha
IMPOU3BOACTBE, ISKCKYpPCHUH B J'Ia60paT0pI/II/I, MMpCa0CTaBJICHUC O6p33].[OB JJIA
N3YUYCHUS, KOHCYJIbTAlIMU MHXKCHCPOB 10 CHCI_[I/I(I)I/IKC 060py,I[OBaHI/I$I

MOIVYJIb 4. «IIcuxosoruyeckuii MoayJab» (6 4acoB)

Onucanue wmoayasi: Moaynb 3HaKOMUT ¢ MeTojgamMu d(hQeKTUBHOTO
o0y4eHUs W CaMOOOYYCHHs, YTO IIOJIC3HO JUIS JIFOOOr0 CHeIUaancTa. 3HAHHE
MICUXOJIOTHH TIOMOTAET JIyYIlle TTOHUMATh MOTHUBBI U TIOBEJICHUE KOJUIET, KJIUESHTOB,
yT0 crnocoOcTByeT Oonee A(PEKTUBHOMY B3aUMOJCUCTBUIO U  PEIICHUIO
npodecCHOHaIbHBIX 3a]1a4.

Monayns Takke BKIOYaeT B ceOs uHPopmanui o0  crmocobax
CaMOPETYJISIIUK, YIPABICHUS CTPECCOM M MPOGHIAKTHKH IMPOdeCCHOHAIBHOTO




BBITOpPaHMs, YTO BaXXHO JJII COXPAHEHHUs 3J0pOBbs U 3(PPEKTUBHOCTU pabOTHI,
pa3BUBAaET TMOKOCTh MBIIUICHUS, YMEHUE aalTHPOBATHCSA K HOBBIM YCIIOBHUSM.

Conepxanue MoayJisl.

Mertonbl 3¢p(heKTUBHOr0 00ydeHHs U 3alOMUHAHUS MHPopManuu. TeXHUuKu
caM000pa30BaHusl U HEMPEPHIBHOTO NMPOPECCUOHANBHOIO pa3BuTUs. OCOOEHHOCTH
WH)XEHEPHOTO MBIIIUICHUSI W CcHocoObl ero pasputus. KomanmHas paborta:
NICUXOJIOTUS  B3aUMOJICUCTBUSI, pacnpeneneHue pojed. KommyHukauus B
npodecCUOHANILHON cpejie: Mpe3eHTanus uaei, aprymentanus. Kondaukroaorus:
MpeIoTBpallleHue U pa3pelieHre KOH(MIUKTOB B KOMaHJAE. OMOUMOHAIbHBIN
UHTEJJIEKT B mpodeccuoHanbHO nearenbHocTH. Ctpecc u mpodeccroHaabHOoe
BBITOpAaHME: MPU3HAKU, TpOoPuIakThKa. TEeXHUKH CaMOPEryslud U YIPaBICHUS
BpeMeHEM (TaiM-MEHEJKMEHT). AJlanTalus K HOBBIM YCIOBHUSIM U W3MEHEHHSIM.
[IpodopuentanmonHasl JUarHOCTUKA: BBISIBIEHUE CKJIOHHOCTEM M KOMIIETEHLHUH.
[locTpoenue MHANBUAYATBEHON 00pa30BaTEILHON TPACKTOPHH .

OTBETCTBEHHOCTH CTOPOH:

CropoHna OTBeTCTBEHHOCTH
00 [IpoBenenne  3aHATHI  NEAAroroM-mcUXOJIOTOM,  IPOGOpUEHTAIMOHHAS
JIMarHOCTHKa, MHIUBUAYaIbHOE KOHCYJIbTUPOBAHHUE, MOHHUTOPHUHT
SMOIIMOHAIIBHOTO COCTOSTHUS 00yJaromuXcst
By3 Jlekuu 0 TICUXOJOTHMM TPO(ECCHOHATBHOW NIeATENbHOCTH, BCTPEUU CO

CTyICHTaMH W BBIITYCKHUKaMU (OTMBIT  ajanTanuu), WHPOpMAIHS O
TICUXOJIOTUIECKOM MOITICPIKKE B BY3€

Ipennpusitue | Bectpeun ¢ HR-cneumnanucramu (tpeboBanust k soft skills), mapopmarus o
KOPIIOPAaTUBHON KyIbType W KOMaHIHON paboTe Ha NPEANPHUSITHH, TPUMEPHI
YCIICITHOM aJlanTallii MOJIOIBIX CIICITUAIMCTOB

MOAYJIb 5. «IIpoexTHast U HAYYHO-HCCJIeA0BaATENIbCKAA
AeSiTeJIbHOCTDY (TeOpHs MPOEKTHOM JesATeJIbHOCTH) (28 yacos)
Onucanme  moayasi:  Moaynp  dopMupyer Yy  OOydYarOIIUXCS

UCCJIEIOBATEIbCKUE M TPOCKTHBIE KOMIIETEHIIMM 4Yepe3 BBIMOJIHEHHE Yy4eOHO-
UCCJIEA0BATEIbCKUX IPOEKTOB, HMEIONIUX MPAKTUYECKYI0 3HAYUMOCTH IS
po(ecCHOHaTBHOTO BU/IA EATEILHOCTH, MO/ PYKOBOJCTBOM COTPY/THUKOB By3a U
HACTaBHUKOB MapTHEpa-pabOTOIATENS.

B pamkax ypouHOW [ESTENbHOCTH YHOp JAENAETCS Ha TEOpUI0 (TIOHSITHE
MPOEKTa, BUABl IPOEKTOB, MPOEKTHAasi JHOKYMEHTAlUs, J3Talbl TPOECKTHOMN
NEeATEeNIbHOCTU: aHaJIU3, IUIAaHUPOBAaHUE, pealnu3alus 1 T.]1.).

Conepxanue MOIyJIs.

Teopernueckuii 0J10k (10 kiacc):

[lonaTHE nNpoeKTa W MPOEKTHOM JESITEIBHOCTH. THIIONOTUsS MPOEKTOB:
MCCJIeI0BAaTEIhCKHE, TBOPUECKUE, MHPOPMAIIMOHHBIE, PUKIIATHBIC, POJICBHIE.

CtpykTypa TpPOEKTHOM JEATENbHOCTH: WHUIMALUS, [UIAHUPOBAHUE,
peanuzanusi, KOHTpPOJb, 3aBeplieHue. BpiOOp TEMbl MpOEKTa: KpPUTEPUHU
aKTyaJbHOCTU U peanu3zyeMocTu. [locTaHoBKa mpoOieMbl, LIEU U 3a/1ad MPOCKTA.
JIutepaTtypHbiii 0030p U paboTa ¢ UCTOUYHUKaMU UH(popManuu. [laTeHTHBIN TOUCK
nu pabora ¢ HayyHbiMu 0Oa3zamMu  JaHHbIX. Pa3paboTka  MeTOIMKHU
uccleoBanus/mpoektupoBanus. IlnanupoBaHue mnpoekTa: AOpOXKHas KapTa,




nuarpamma ["anTa, pecypcel, pucku. [IpoexTHass AOKyMEHTalMs: TEXHUYECKOE
3a/laHde, TMacmopT MpoeKkTa, OT4eT. MeTonpl wuccienoBaHusa: HaOIOIEHUE,
AKCIIEPUMEHT, MOJEIMpPOBaHUE, aHKeTupoBaHue. OOpaboTKa M aHANIM3 JAHHBIX:
CTaTHCTHKA, BHu3yanu3anus. OdopmieHue pe3yibTaTOB: TEKCTOBas 4YacTh,
npe3eHTanuu, MakeTbl. [IoAroToBKa K 3alIuTe: CTPYKTYpa BBICTYILICHUS, TAUMUHT,
OTBETHl Ha BoOmpochl. Kpurepuu oueHku mnpoekTtoB. [IoAroToBKa K ydacTUIO B
PErMOHaJIbHBIX KOHKYpCaX.

Ipakruyeckuii 010k (11 kiace):

Beibop Tembl u (GopmMupoBaHHME TPOEKTHBIX rpymnm. Pa3paboTka u
corjacoBaHue TexXHUYecKux 3anaHuil. I[lpoBenenue nurepaTypHoro o03opa.
Pa3paboTtka METOJIUKHU U IUTAaHUPOBAHUE. [IpoBenenue
HKCIIEPUMEHTOB/MOICIUPOBAHUS. AHAlM3 PE3yJbTaTOB U  KOPPEKTUPOBKA.
Odopmiienne npoekTHOM HokymeHTanuu. Co3laHue MaKeTOB/MPOTOTUIIOB (IIPH
BO3MOXHOCTH). [lonroToBka mnpe3eHTAMOHHBIX MaTepuanoB. TpeHUpPOBOUHBIE
3allMThl. YYacTHe B PpETrHOHAIbHBIX KOHKypcax. MWrtoroBas 3ammra Ha
KOH(epeHIuH.

OTBeTCTBEHHOCTH CTOPOH:

CropoHna OTBETCTBEHHOCTH

00 Opranuzanuss NPOEKTHOM  NESITENbHOCTH, KOOPAMHAIMSA  paclHCaHus,
MeaTOTUYECKOe  COMPOBOXKJICHHWE,  KOHTPOJIh  CPOKOB,  OpraHU3aIlHs
MMPOMEKYTOYHBIX M UTOTOBBIX 3aIIUT, JOKYMEHTaJIbHOE O(pOopMIICHUE

By3 Hayynoe pykoBOACTBO NpOEKTaMH, KOHCYJIbTAIUM IO  METOJOJOTUU
HCCIIEIOBaHUs, MPEIOCTaBICHUE OCTyNa K JUTEPaTypHbIM HCTOYHUKAM U
0a3amM JaHHBIX, JKCHEPTHU3a HAYYHOW HOBM3HBI, MOMOIIbL B O(OPMIICHUH,
y4acTHE B JKIOpU

IIpennpusitue | [IpegocraBneHne akTyalbHbIX TE€M MPOEKTOB, HMEIOIIUX MPAKTHUYECKYIO
3HQYMMOCTh, KOHCY/IbTAIlMU HWH)KEHEPOB-HACTABHUKOB, TPEIOCTABICHUE
JAHHBIX/000PYIOBaHUS JIJII MCHBITAHWM, OIICHKA TPHUKIAJHONW IICHHOCTH
MIPOCKTOB, YYaCTHE B JKIOPH, MPEIIOKEHUE CTAKUPOBOK ISl aBTOPOB JTYUIIIHX
MIPOCKTOB




HNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA JIEKTUBHOI'O
KYPCA

O01mme npeaMeTHbIE Pe3yJIbTAaThI ISl BCEX MOIYJICH.

Oo0yuaromuiicss Hay4YuTCH:

— OpUEHTUPOBATHCA B MHOrooOpa3uM WHXXEHEpPHBIX mpodeccuili u
HaIpaBJIeHUI MOArOTOBKH;

— TIIOHMMAaTh CBS3b ILIKOJBHBIX JUCHUIUIMH (MaTreMatuka, (usuka,
uH(popmaTHKa) ¢ IpodhecCUOHATBHON HHKEHEPHOU IEATETbHOCTbIO;

— MpUMEHATh 0a30BbI€ METOJbl AHAJIN3Aa TEXHUYECKUX CHCTEM M pEUICHUS
MH)KEHEPHBIX 3a/1a4;

— paboTaTh €  TEXHUYECKOM  JOKYMEHTAallMe W  UCTOYHUKAMU
uHpOpMaLINH;

— wucnonb3oBaTh 1UdpoBble UHCTpyMeHTHl (CAD-cucrteMbl, cpensl
OpOrpaMMHUPOBAHUSA) ISl pelIeHUsl yueOHBIX 3aj1ay;

— TPEACTaBIATH PE3yJbTaThl CBOCH pabOThI B BUJIE MPE3CHTALINM, OTYETOB,
TEXHUYECKUX MPEJIOKECHHH;

— paboTaTh B KOMaH/e, paclpeiensiTh PO U HECTH OTBETCTBEHHOCTH 3a
pe3yNbTarT;

—  OCYUIECTBJISTH MOUCK, AaHAJIU3 U CUCTEMATU3AIMIO HH(OPMAIIH TT0 TEME
IPOEKTa,;

— IPUMEHATh METOJbI CAMOPETYJIALNUU U 3P (HEKTUBHOTO OOYUEHHUS.

Oobyyarmuiicsi HOJTY4UT BO3MOKHOCTh HAYYUTHCH:

— OCO3HAaHHO BBIOMpPAaTh O00pa30BaTEIbHYID U  MPO(ECCHOHATBHYIO
TPAaeKTOPHIO B MH)KEHEPHOH cdepe;

— pa3pabaTbIBaTh U pEaln30BbIBaTh YUEOHO-UCCIIEOBATEIBCKUE TIPOCKTHI;

— pewmaTb HECTaHJApTHbIE NPOM3BOACTBEHHBIC 334l C 3JIEMEHTaMU
TPU3;

— C03/1aBaTh IPOCThIE TEXHUYECKUE YCTPONUCTBA U MOJIEIIH;

— Y4acTBOBATh B PETHOHAJIBHBIX KOHKYpPCaX MPOCKTHON AESITEIbHOCTH;

— B3aUMOJIEWCTBOBATH CO CHELMATMCTAMU By3a U IPEANIPUSATHUSA.

IIpeameTHbIE pe3yabTATHI 10 MOXYJISIM.

Monyas 1. «BBeneHnue B npogeccuroy.

O0yyaromuiicss HAY4YUTCH:

— OIIUCBhIBAaTh HCTOPUID W COBPEMEHHOE COCTOSIHHE HWH)XEHEPHBIX
npodeccuit;

— XapakTepu3oBaTh MPUOPUTETHHIC HAMPABICHUS TEXHOJIOTHYECKOTO
pa3Butus PO;

— pa3IMyYaTh OCHOBHBIC THITHl HHKCHEPHBIX TTpodeccrii U nX (hYyHKITMOHA,

— OpPHUEHTUPOBATHCS B 00pa30BaTEIBHBIX MIPOTPAMMaX TEXHUYECKUX BY30B,;

— aHaJM3UpPOBATh TPEOOBAHMS K KOMIIETCHIIUSM MHKEHEPA,

—  OMHUCHIBAaTh KAJAPOBBIC TOTPEOHOCTU MPEANPHUATHN OKpYTa.

OO0yyaromuiic MoJy44T BO3MOKHOCTD:



— cdopmMupoBaTh NEPBUYHOE npecTaBIeHue 0 KeaeMoin
npoeccCuoHaIbHON TPAEKTOPUHU;
— YCTaHOBHUTH KOHTAKTHI C MPEICTABUTEISIMHU By3a U MPEANPHUITHS.

Moayas 2. «IIpon3BoacTBeHHbIE KeilChbD»
Oo0yuaromuiicss Hay4YuTCH:
— npuMeHsATh 0a3oBble MHCTpyMeHThl TPU3 s pemienus TeXHUYECKHX
IIPOTUBOPEUHNH;
— aHaJM3UpPOBATh IPOU3BOACTBEHHBIE CHUTYallMd U BBIABIATH KIIKOYEBBIC
npoOJIeMBI;
— TEHEpPUPOBATh UJECU U TEXHUYECKUE PELICHUS B KOMaHJIE,
- IPOBOAUTH PacUEThl U 0OOCHOBBIBATH MPEIJIOKEHHbBIE PEILICHNUS,
- 0QOpPMIISITH TEXHUUECKHE MPEIIOKEHUS U OTUETHYIO JOKYMEHTALIHIO;
- IIPE3EHTOBATH U 3aLUILIATh CBOM PELICHUS IIEpE] IKCIEPTAMH.
OO0y4aromuiicst MOJy4YUT BO3MOKHOCTD:
— Pa3BUTh HABBIKM CUCTEMHOI'O U TBOPUYECKOI'O MBILICHHUS,;
— IIOJYYMTh ONBIT PELICHUS PEATIbHBIX IPOU3BOACTBEHHBIX 3a/1a4;
— cdopMupoBaTh TOPTHOIHO BHITIOJIHEHHBIX KEHCOB.

Monyas 3. «Padora co cnnennajan3upoBAHHBIM 000PYy/10BAHUEM))

Oobyyarmuiicss HAYYNTCS:

— coOmomath TpaBuja TEXHUKH Oe3omacHoCcTH TMpu  pabore C
000py/I0BaHUEM;

— co3maBath npoctbie 3D-mMonenu u yeprexku B CAD-cucremax;

— paboratb ¢  3D-npuHTepoM  (IIOATOTOBKAa  MOJEIH,  II€YaTh,
oCTOOpaboTKA);

— cobupaTh MPOCTHIE IIEKTPOHHBIE CXEMBI,

— MPOTrpaMMHUPOBATH MUKPOKOHTpOJIIEphl Arduino Ha 6a30BOM ypOBHE;

— paboTaTh C UBMEPUTEIHLHBIMU TPUOOPaMH (MYJIBTUMETD);

—  BBINIOJIHATD MPOCTHIE MASTIbHBIE PA0OTHI.

O0yyarmuiicsi NOJY4HUT BO3MOKHOCTD:

— TIOJIyYWTh  TEPBUYHBIE  MPAKTHUYECKHE  HABBIKK  pabOTBI  C
npodeccruoHaTbHBIM 000pYI0BAHHUEM;

— Cc037aTh COOCTBEHHBIE TEXHUUYECKHUE YCTPOMCTBA/MOIETH;

—  OTpEeIETUTh HHTEPEC K KOHKPETHBIM TEXHUYECKUM HAIMPABICHUSIM.

Monyasb 4. «IlcuxoorudyecKkuii MoOayJab»

O0yyaromuiicss HAYYUTCH:

—  TPUMEHSTh METOIbI 23P(HEKTUBHOTO OOYUCHUS U 3aTOMUHAHUS

— IUIAHUPOBATh CBOE BpEMS U pecypcChl (TaliM-MEHEI)KMEHT);

— paboTaTh B KOMaHJle, YYMUTHIBasi IICUXOJOTMYECKHE OCOOEHHOCTHU
YYaCTHUKOB,

— MPE3eHTOBATh CBOU HJIEU U apTyMEHTUPOBAHHO OTCTAUBATh MO3ULIUIO;



— pacrno3HaBaTh  MpU3HAKK  CTpecca U NPUMEHITb  TEXHHUKH
CaMOpETYJISILINH;

— aJanTUPOBATHCA K HOBBIM YCIOBHUSIM U U3MEHEHUSM;

—  OCYUIECTBJIATH NPO(YOPUEHTAIIMOHHYIO CAMOIUArHOCTHUKY.

Oo0yuaromuiicst MOJY4YUT BO3MOKHOCTh:

— chopmupoBathb HAaBBIKU npoHIaKTUKA npodeccuoHaIbLHOrO
BBITOpaHMUS,;

— Ppa3BUTh  OSMOIMOHANBHBI  MHTEIJIEKT W KOMMYHHKAaTHUBHbIE
KOMITIETEHIIUH;

— OCO3HaHHO BBICTPOUTH VH/IMBU]TyaJIbBHYIO 00pa30BaTeIbHYIO
TPAaEeKTOPHUIO.

MoayJsb S. «IIpoekTHasi 1 HAYYHO-UCCJIEA0BATEIbCKAS AeATEIbHOCTD)

Oo0yuaromuiicss Hay4YuTCH:

— BBIOMpATH aKTYaJbHYIO TEMY NMPOEKTa, 00OCHOBBIBAThH €€ 3HAYMMOCTb;

— (dopmynupoBaTh npodseMy, 11elb, 3a1a41 U TUIIOTE3Y UCCIIeI0BAHNUS,

— TPOBOJUTH JIUTEPATYPHBIH 0030p U MATCHTHBIN MOUCK;

— pa3pabarbiBaTh METOAMKY HCCIIEIOBAHUS/ TIPOECKTUPOBAHUS;

— IUIAaHUPOBATH MPOEKT (JIOPOXKHASL KapTa, PECYPChl, PUCKH);

— 0popMIISATh TMPOEKTHYI JOKYMEHTAlMIO (TEeXHUYECKOE 3aJlaHue,
NacropT NPOeKTa, OTUET);

— TPOBOJUTH IKCIIEPUMEHTHI U 00paldaThIBaTh MOJyYCHHbBIE JaHHBIC,

— CO037aBaTh MAKEThI/IPOTOTHUIIHI (IIPU HATMYHUH BO3MOKHOCTEN);

— TOTOBUTH TPE3CHTAIIMOHHBIE MAaTepuaabl W IMyOJUYHO 3alIUIIATh
IIPOEKT;

— OTBEYaTh HA BOMPOCHI HIKCIIEPTOB M YUUTHIBATH OOPATHYIO CBS3b.

Oobyyamuiicsi NOJY4HT BO3MOKHOCTh:

— TMOJYyYUTh ONBIT TMOJHOUEHHONM MPOEKTHOM JEATEIbHOCTH IO
PYKOBOJCTBOM HACTaBHUKOB,;

— TOATOTOBUTH MPOEKT ISl y4acCTHs B PETMOHAIIBHBIX KOHKYPCAX;

— cdopmMupoBaTh NOPTHOIUO JOCTUKEHHUM ISl TOCTYILICHUS B BY3.



TEMATHYECKOE IIVTAHUPOBAHMUE (10 KJTACC)

Ne tembl | HaumenoBanue | Koamuec | Kosmuec OcHoBHOE Bup JesiTeIbHOCTD
MOy iell H TeM TBO TBO cojiepkanmne 3aHATHS o0y4aronuxcsi
yue0HOro mJjiaHa | 4acoB 4acoB

(Teopus) | (mpakTu
Ka)

1 Mopnyas 4 4
«BBenenue B
npodeccuio»

11 HUctopus u 1 0 Hctopus Jlexmus Nzyuenue
COBPEMEHHOCTh pa3BUTHS UCTOPUH
WHKEHEPHBIX WH)KEHEPHBIX npodeccun,
npodeccuii. npodeccHid. aHaIm3

Tunomnorus TpeOOBaHUIA K
WH)KEHEPHBIX WHXKEHEpY.
CIEIUAIBLHOCTE

i. TpeGoanus

K

KOMITETECHIUSIM

COBPEMEHHOT O

WH)KEHepa.

1.2 Hnxeneproe 1 0 IIpuopurernsie | Berpewa- 3HaKOMCTBO €
o0Opa3oBaHne B HaIPaBICHUS CceMHHAap 00pa3oBaTeNbH
PO dIT BIMH

«ITpuopurer porpaMmmamu
2030». By3sI- BY30B.
MapTHEPHI,

HaIpaBICHUS

MTOJITOTOBKH,

yacOHbIE

TUTaHBI.

IIporpammel

IIEJIEBOTO

0o0y4eHwsl.

1.3 Kanposbrit 1 0 Anamus Jleknus + | U3yuenue
MTOTEHITANT MPOMBIIIUIEHHOT | IUCKYCCHS | KapTHI
npennpustuii 'O o npodrIs MIPEIIPUATHH,

OKpyTa. aHanmu3
BoctpeboBanu KaJIPOBBIX
13(S norpedHOCTEH.
HaTPaBICHUS

JIeSITeTHHOCTH.

Homenknatypa

npodeccHid.

IIpeumyiectsa

paboThI Ha

JIOKaITbHBIX

MPEINPHUSATHUSIX.

1.4 OKCKypcus Ha 0 2 3uakomcTBOo ¢ | [IpomsBoac | HaGmonenne

MIpEeINPUSTHE MIPOU3BOJICTBEH | TBEHHAs MPOIIECCOB,
HBIMH OKCKYpCHUSl | MHTEPBBIO,
IPOLIECCAMH, Be/ICHUE
LIEXaMHU, pabouero
nabopaTtopusmMu KypHaa.

WHTepBBIO C
WHKEHEPaMH.




15 Pednexcus u OO6cyxeHue Cemunap + | Hamucanue
npodoprueHTanu YBUJIGHHOTO Ha | MPAaKTUKyM | OTYETa,

OHHasl KapTa 3KCKYPCHH. 3aroJIHEHNE
3anonHeHue KapThl,
MIepBUYHON o0cyXaeHue.
npoopUeHTAIT
MOHHOM KapThl

2 Monayiab
«IIpousBoacrae

HHbIE KeHChbD)

2.1 BBenenue B Teopus Jlexnus Nzyuenune
TPU3. bazoBsie perieHus 0a30BBIX
MIOHATHUSA n300peTaTenbek nonatuit TPU3.

ux 3a/a4.
Texuuueckue
POTUBOPEUHSL.
ANTOpUTMBI
aHanu3a
CUTYyalUil.

2.2 Meroapt MosroBoii IIpaktukym | I'enepanus

reHepaluu uaeu mwTypM. Meron uacH,
(hokanbHBIX MpUMEHEHHE
00BEKTOB. METOJIOB.
CucteMHbIH
aHaIM3.

2.3 40 puéMOB Knaccubukanu | Jlekuus + | M3ydenue
yCTpaHEHUs s npuéMoB | pazbop MPUEMOB,
MPOTUBOPEUM I TPU3. MPHUMEPOB aHaJIN3

TIpumepst MIPHYMEPOB.
MIPUMEHEHHSI.

2.4 Keiic-meron: CtpykTypa IIpaktukym | AHamu3s
CTPYKTYypa u MIPOU3BOJICTBEH CTPYKTYPBI
aJTOPUTM HOT'O Keiica. Keiica,

Anroputm pacrpeseneHue
pelieHus. poJiei.

Pabora B

KOMaH/Ie.

25 Pemenue keiica Komannnas I'pynmoBass | Pemenue keiica,
Nel pabota Haj | pabora MOJITOTOBKA
«Onrumu3zanus KeKlcoMm. MPEII0KEHUS.
rpoiecca» AHanu3

YCIIOBUU,
BEI/IBIDKEHIE
TUTIOTES.

2.6 3amuTa pereHns [Ipeszenranus 3amuTa [Ipe3enTanus,

kerica Nel pelIeHui. OTBETHI Ha
Ob6patHas cBs3b BOMPOCHI.
OT DKCIEPTOB.

3 Monayas
«Pabora co
CIEeNHAIN3HPOB
AHHBIM
000py10BaHUEM
»

3.1 TexHuka IIpaBuna  Tb. | Jlekuus Nzyuenue
0e30MacHOCTH. O630p CAD- paBUI TB,
BBenenue B CHCTEM 3HAKOMCTBO  C




CAD (KOMIIAC-3D, I10.
Fusion 360,
Tinkercad).

3.2 OCHOBBI 3D- Coznanue [Ipaktukym | Co3znmanue

MOZENUPOBAHUSL npocteix  3D- EepPBOU 3D-
Mozene. MOJIEIHU
Pa6ora c
uHTepdeticom
CAD-cucremsi.

3.3 Beenenue B OCHOBBI Jlexnus Nzyuenune
3JEKTPOHUKY U 3JEKTPOHUKH. OCHOB
Arduino MUKpOKOHTPOI AIIEKTPOHUKH.

nepel  Arduino.
Cpensr
IpOrpaMMHUpPOBa
HUSL.

3.4 IIporpammuposa Hanucanue IIpaktukym | IIporpammupos

Hue Arduino MIPOCTHIX aHue
pOrpamMm. KOHTpOJLIEpa.
Pabora c
JaTYdKaMd W
WCTIOJTHUTENbH
BIMH
MeXaHU3MaMH.

4 Monyab
«IIcuxoJsiornuec
KWl MOAYJIbY»

4.1 Mertonbt Texauku Jlexnust Nzyuenune
3 dexTHBHOTO 3aIIOMHHAHHSL. METOJIOB
o0ydeHus CamoobpazoBaH oOyJeHMS.

ue.
HenpeprisHoe
npodeccroHan
HOE pPa3BUTHE.

4.2 Komannas TIcuxomnorus Tpenunr Yuactue B
pabota u B3aMMOJCHCTBI yIpaXHEeHUSX,
KOMMYHUKaIIHAS o1 otpaboTka

Pacnipenenenue HaBBIKOB.
podei.

IIpe3enTanus

uaei.

4.3 [IpodhoprenTamnu TecrupoBanne | Juarnoctu | [IpoxoxmeHue
OHHaA Ha BEHISBJICHHE | Ka + Oecema | TECTOB, aHAIU3
JMaTHOCTHKA CKJIOHHOCTEH. pE3yIBTATOB.

AHanu3
pE3yIBTATOB.

5 Monayas
«IIpoexTHast u
HAY4YHO-

HCCJIEe0BATENbC
Kaf
JesITeJILHOCTh)

5.1 [Tonsitue Tunonorus Jlexuust Nzyuenue
MPOEKTHON MIPOEKTOB. TEOpUHU
JeATeIbHOCTH CrpykTrypa MIPOEKTOB.

MIPOEKTHOM

ACATCIIbHOCTH.




OTanbl IPOEKTa.

5.2 Beibop Tembl u 1 2 Kpurepun Cemunap + | Beibop TEM,
IIOCTaHOBKA BBIOOpa TEMBI. | IPaKTUKYyM | (hopMymnupoBKa
poOIEeMBI DopMyIIHpOBKa LIEJIEH.

npoOIeMBl,
1eNH, 3a7a4.

5.3 JlutepatypHsbrit 2 0 Pabora ¢ | Jlexmus Nzyuenune
0030p u HUCTOYHUKAMHU METO/IOB TIOMCKa
HMCTOYHUKHU WHpOPMAIIH. WH(POPMAITUH.

[TateHTHBII
TIOUCK.
Hayunbie 0a3bl
JIAHHBIX.

5.4 ILnanupoBanue 1 2 HopoxHnas [Ipaktuxym | Pazpaborka

MIpOeKTa KapTa. TJIaHa MPOEKTA.
Huarpamma
T'anTa. Pecypcel
Y PUCKH.
HUTOrO 34 34 68 yacos
3a 10

KJI1aCC:




TEMATHYECKOE IINTAHUPOBAHMUE (11 KJIACC)

Ne rembl | HaumenoBanue | Kooamuec | KoamuyectB | OcHoBHOe Bun JesiTeJIbHOCTH
MOIYJIell U TeM TBO 0 4acoB coJepKaHU 3aHATHSA o0y4Jaromuxcs
y4eOHOro mjiaHa 4yacosB (mpakTHka e
(Teopusn) )

1 Moayanb 2 4
«IIpousBoacrse
HHBbIE KeHChI»

(mpoaoJrxeHune)

11 BenonbHb1i 1 0 bazoBbie Jlekuus N3yuenune

aHaIu3 MTOHSATHUS BETOJILHOTO
BETIOJILHOTO aHaIM3a.
aHajam3a.
IIpumepsl
MPUMCHCHH
S,

1.2 Pemenne keiica 0 2 Komanmnas | I'pynmoBas Pemenue
Neo2 «ITonmbop pabora. paborta Keiica.
MaTEPHUATOB» Pacuérsl,

000CHOBaHH
e  BbIOOpa
MaTepuasoB

1.3 Pemenne keiica 1 2 CAD- [Ipaktukym | Co3naHue
Ne3  «ludposas MOJIETTUPOB | + 3amuTa MOJIENH,
BHU3yaIHU3aIHs» aHue. 3aluTa.

IIpe3enTanu
s 3D-
MOJIETIN.
2 MonayJb 2 4
«Pabora co
crennaaIu3upoB
aHHBIM
000pyI0BaHUEM
»
(mpoxoJIKeHne)

2.1 3D-neuars: 1 2 [ToaroroBka | [IpakTukym [lTeuats 3D-
TEXHOJOTUS U MOJETH K MOJEIH.
MpPaKTHKA MeYaTu.

Pabora ¢
3D-
MPUHTEPOM.
[TocToOpab
OTKA.
2.2 [TasnbHBIE 0 2 OcHoBBI [TpakTkym | BeinmosHeHue
paboThI MaiKu. NasUTbHBIX
Texnuka paboT.
Oe3omacHoC
TH.
IIpakTuka.
2.3 W3mepurenbHble 1 0 Mynetumer | Jlekust ~ + | M3yuenue




puOOpHI P, JEMOHCTpal] | MpudopoB
OCLMJIIOTPA | Ui
¢.
[IpuHuMnIBL
U3MEPECHU.
3 Monyab 2
«IIcuxosornuec
KUl MOYJIb»
(mpoaoJrxeHune)
3.1 Crpecc u 1 [Ipusnaku Tpenunr OTtpaboTka
npodeccroHab BBITOPAHUSL. TEXHHUK
HOE BBITOpaHue [Ipodunakr
uKa.
TexHuku
cCaMOperyJst
1017078
3.2 Taiim- 1 Vmupasnenu | [Ipaktukym | CocraBieHue
MEHE/DKMEHT H e JTUYIHOTO
aIanTanus BpPEMCHEM. TTaHa.
Apanramnuyst
K
U3MCHCHHUS
M.
4 Monayanb 12
«IIpoexkTHass u
HAY4HO-
HCCJIe0BATEIBC
Kast
AeATeJIbHOCTDb)
(mpoaoJrKeHmne)
4.1 Merto el 0 HaOmronenu | Jlekmus Nzyuenune
HCCIIeI0OBaHUS e, METOJIOB
JKCIIEPUMEH
T,
MOJIETTUPOB
aHue,
aHKETUPOBa
HUE.
4.2 O6paboTka u 2 Crarucruka | Jleknus + | O6paboTka
aHaJIu3 JTaHHBIX : MPAKTUKYM JAaHHBIX.
Buszyanu3zang
usl JTaHHBIX.
HNHurepnpera
s
pe3yapTaTo
B.
4.3 IIpoextHas 0 Texunuecko | Jlekuus N3yuenne
JOKyMEHTAIUs € 3aJaHue. TpeboBaHUN K
[Tacmopt JIOKyMEHTAIU!
MPOEKTA.
Crpykrypa

OT4YEeTa.




4.4

Peanuzanms
MPOEKTa
(MHAMBUyaTbH
BIC
KOHCYJIbTALlUH)

[IpoBenenu
e
AKCIEPUMEH
TOB.
Co3znanne
MaKeTOB.
Koppexktup
OBKa IUIaHA.

NunuBunyan
bHas paboTa

Peanuzanus
MIPOCKTA.

4.5

Odopmienue
pe3yJIbTaToB

Odopmnen
ne
TEKCTOBOM
JacTH.
Cosznanue
Mpe3eHTalN
51

IIpakTukym

OdopmneHue
IPOEKTA.

4.6

TloaroroBka
3aIUTE

K

Crpykrypa
BBICTYIUJIEH
Hs.
TaMuHT.
OTBeTHl Ha
BOIIPOCHI.
TpenupoBo
qHas
3aIuTa.

IIpaxkTukym

Penernnus
3aIIUTHI.

4.7

Hrorosas
KOH(EpEeHITUS

[Ty6nuunas
3alnuTa
MIPOCKTOB.
BricraBka
MAaKeTOB.
Harpaxnen
He.

Kondepenun
s

3amura
MIPOCKTA.

HUTOI'O 3a 11 kiaacc:

12

22

34 yaca

IIpumeuanne: OOIIee KOMMIECTBO YaCOB AJIEKTHBHOTO Kypca — 68 dacoB (34 waca B 10 xmacce + 34
gaca B 11 xiacce).

INOYPOYHOE IIVTAHUPOBAHMUE (10 KJIACC)

Ne ypoka Tema ypoka

Ypok 1 VicTopust 1 COBpEMEHHOCTh MHKEHEPHBIX ITpodeccuit

Ypoxk 2 Wnxeneproe obpazoBanue B PO: By3bI-napTHEPHI M HANPABICHUSI IOATOTOBKH
Ypok 3 KapoBblil noTeHIMaI MpeANpUATHIA FTOPOJICKOTO OKpyra

Ypok 4 DKcKypeus Ha npeanpusitie (4acthb 1)

Ypok 5 DKCKypcus Ha npenpusitie (4acTh 2)

Ypok 6 Pednekcus o utoraMm SKCKypcHH. 3arnosiHeHre NpohOpHEeHTAIIMOHHON KapThl
Ypok 7 Beenenue B TPU3. ba3oBble NOHATUS U TEXHUYECKHE TPOTUBOPEUUS

Ypok 8 MeTop!l reHepaly uaei: MoO3roBoi ITYPM U MeTOJ1 (JOKaJIbHBIX 0OBEKTOB
Ypox 9 40 npuémMoB yCcTpaHEHHs TEXHUYECKUX MTPOTUBOpeunit (yactp 1)

Ypoxk 10 40 npuémMoB yCTpaHEHHs TEXHUYECKUX MMPOTUBOpeUni (yacTp 2)

Ypok 11 Kelic-MeTOA: CTPYKTypa M aJITOPUTM pELICHUS

Ypox 12 Pemenue keiica Nol «Ontumusaimsi TEXHOJIOTHYECKOTO Tpolieccay (4acth 1)

Ypox 13

Pemenue keiica Nol «Onrumu3aimsi TEXHOJIOTHYECKOTO Tpolieccay (4acTh 2)




Ypoxk 14

3ammTa pemenus keiica Nel

Ypok 15 Texnuka 6e3onacaoctu. Brenenne B CAD-cucremsr

Ypok 16 OcHoBbl 3D-MoA€nMPOBaHUs: CO3AAHNUE IEPBON MOJIENH

Ypok 17 BBenenne B 2JIEKTPOHUKY M MEKPOKOHTpoJiepsl Arduino

Ypok 18 [TporpammupoBanre Arduino: mepsasi mporpamMmma

Ypoxk 19 Mertonp! 3¢ dexTuBHOr0 00ydeHNS 1 3aIOMUHAHKS WHPOPMAIUN

Ypox 20 KomanHas paboTa 1 KOMMYHHUKAIUS: TICUXOJIOTHSI B3aUMOJICHCTBUS

Ypok 21 ITpodopuenTanmonHas IMarHOCTUKA: TECTUPOBAHKE U aHAJIN3 PE3yJIbTATOB

Ypok 22 [ToHsITHE IPOEKTHOM AESITENBHOCTU. THUIIOJOTHS TPOEKTOB

Ypok 23 Bb160p TEMBI MPOEKTa M MOCTAHOBKA MPOOJIEMBI

Ypok 24 JluteparypHsliit 0030p 1 paboTa ¢ ICTOYHUKAMU WH(OPMAITUU

Ypok 25 [TaTeHTHBIN TOUCK U HAay4HbIE 0a3bl TAHHBIX

Ypok 26 [InanupoBaHue npoekTa: 10poXKHasl KapTa U nuarpamma ['anTta

Ypok 27 Pecypcel 1 pucku npoekra. PazpaboTka miaHa npoekTa

Ypok 28 PesepBHoe 3ansTie / UHauBUyaIbHbIE KOHCYJIBTAIIMHU 10 IPOEKTAM

Ypoxk 29 [Ipomexyrounas peduiekcust. KoppekTrnpoBKa HHAMBUAYAIBHBIX IJIAHOB

Ypok 30 [ToaroroBka K MOyInto 2 (IPOAOKEHNE): BENOJIbHBIA aHANIN3

Ypoxk 31 Pa6ota ¢ CAD: co3mganme uepTexei

Ypox 32 Arduino: paboTa ¢ JaTYNKaAMHU

Ypok 33 OMOIMOHATBHBIA UHTEIJIEKT B IPO(EeCCHOHAIbHOMN AESITEeIbHOCTH

Ypok 34 Nrorosoe 3anstue 10 kmacca: mpe3eHTanys MIaHOB IPOEKTOB
IHOYPOYHOE IIVTAHUPOBAHMUE (11 KJIACC)

Ne ypoka Tema ypoka

Ypok 1 BenonbabIi aHanm3: 6a30BbIe TOHATHUS

Ypoxk 2 Pemenne keiica Ne2 «Ilon6op marepuanosy (dacts 1)

Ypox 3 Pemenne keiica Ne2 «Ilon6op marepuanosy (4actp 2)

Ypok 4 Pemenne keiica Ne3 «lludposas Busyanuzanus» (dacts 1)

Ypok 5 Pemenne keiica Ne3 «IludpoBas Busyanuzanus» (4acTs 2)

Ypok 6 3D-neyarb: MOAroOTOBKA MOJIENIU U €YaTh

Ypok 7 [TasimpHBIC PAaOOTHI: TEOPHUS U IPAKTUKA

Ypok 8 W3mepuTenbHble NPpUOOPHI: MyABTUMETP U ocumiuiorpad

Ypok 9 Crpecc u npodeccnoHalibHOE BHITOpaHHE: NMPOQPHIAKTHKA

Ypok 10 TaliM-MeHeKMEHT U afanTanusg K N3MEHESHUSIM

Ypok 11 MeTo1bl MccTiefoBaHus: HAOIIOJICHHE, SKCIIEPUMEHT, MOJICTTHPOBAHUE

Ypok 12 O06paboTKa TaHHBIX: CTATUCTHKA U BU3yanu3anus (4acth 1)

Ypox 13 O06paboTka TaHHBIX: CTATUCTHKA U BU3yaau3anus (4acth 2)

Ypoxk 14 [IpoexTHast TOKyMEHTAIUs: TEXHUYECKOE 3a/IaHue U MacIopT MPOEKTa

Ypox 15 CrpykTypa oT4éTa 1o npoekry. TpeboBanusi K 0(OPMICHUIO

Ypoxk 16 Peanu3anus npoekTa: NpoBeIeHUE SKCIEPUMEHTOB (MHIMBUAyalbHas paboTa)

Ypoxk 17 Peanu3anus npoexTa: co3laHie MakeToB (MHIMBUyabHast paboTa)

Ypok 18 Peanu3anus npoexTa: aHaJIu3 pe3yabTaToB (MHIMBHIyalbHas paboTa)

Ypok 19 OdopmieHne TeKCTOBOM YacTH MPOEKTa

Ypoxk 20 Co3zlanue npe3eHTalum NpoeKTa

Ypok 21 [loaroToBKa K 3aIIMTe: CTPYKTYpa BBICTYIUIEHUS U TAMMHHT

Ypoxk 22 TpenupoBoyHas 3anura NpoeKToB (yacTh 1)

Ypox 23 TpeHupoBoyHas 3amKTa TPOEKTOB (YACTh 2)

Ypoxk 24 HTorosas koH(pepeHIHs: 3alMTa IPOEeKTOB (yacTh 1)

Ypox 25

WroroBast koH(EpEHIINS: 3a1IUTa MIPOEKTOB (4acTh 2)




Ypok 26 Pedrnexcust mo uroraMm mpoeKTHOM NESATEIHHOCTH

Ypoxk 27 [TocTpoeHne HHIMBUAYAIbHON 00pa30BaTeIbHON TPAEKTOPUHI

Ypok 28 Berpeda ¢ npencraBuTensiMu By3a: IOCTYIUICHUE | IIeJIEBOE 00ydeHUe
Ypok 29 Berpeda ¢ HR-cnienmanucramu: TpeGOBaHUS K MOJIOABIM CIIEITUAITACTAM
Ypoxk 30 [ToaroroBka noptdoino i NOCTYIJIEHHUS B BY3

Ypok 31 PesepBHoe 3ansiTre / IHIuBUAya bHBIE KOHCYIbTAUN

Ypoxk 32 PesepBHoe 3ansTHe / JJopaboTKa MPOEKTOB

Ypok 33 Wrorosoe 3aHsiTue: NiaHUpoBaHUE NPOPECCHOHAIBLHOMN TPAeKTOPUHU

Ypok 34

3aKII0UNTENbHOE 3aHITHE: BPYUEHHE CEPTUPHUKATOB




HEPEYEHDb PEKOMEHAYEMOI'O OBOPYJIOBAHUA

1. KomnbroTepHoe 1 MyJabTUMeAUITHOE 000Py10BaHHUE
IlepcoHanbHble KOMIIBIOTEPBI/HOYTOYKH (1 Ha 1-2 oOy4arommxcs)
Xapaktepuctuku: npoueccop Intel i5 / AMD Ryzen 5 wiu Beime, 8+ I'b
03V, SSD 256+ TI'b
NuTepakTuBHAS NIaHEIb WU IPOCKTOP C IKPAHOM
AynuocucreMa (KOJIOHKH, MUKPO(OH)

Be6-kamepa j1s BUusgeokoHpepeHIuit
CrabuibHbIl JOCTYI B UHTEpHET (He MeHee 50 Mout/c)

2. IIporpammHoe o0ecnieyeHue
OnepalliOHHbBIC CHCTEMBbI (JTMIICH3HOHHBIEC)

Oducueie nakersl (Microsoft Office niu LibreOffice)
CAD-cucremsl (yueOHbIE JTUIICH3UN):

KOMITAC-3D u ananoru

Autodesk Fusion 360

Tinkercad (onmaiin)

Cpenbl mporpaMMHUPOBAHHSL:

Arduino IDE

Python (IDLE, PyCharm Community)

Visual Studio Code

ITporpammer s 3D-neuatu (Cura, PrusaSlicer)

3. O6opynoBanue AJis1 IPOTOTUNMPOBAHUS (MPH HAJTUYMH)

3D-npunTeps! (FDM-Texnomorus) — 1-2 mir.

Pacxonnsie matepuansl ajs 3D-neuatu (PLA, PETG mmactuk)

HaGopsr Arduino/Raspberry Pi - HaGopsl matumkoB 11 pabGoOThI C
udposeiMu maThopmamu Arduino/Raspberry Pi

JlaT4uKK ¥ UCTIOJTHUTENIbHBIE MEXaHU3MbI (HAOOPHI)

[TasmpHBIC CTAHIIMU — 3—5 IIT.

Pacxomgubie MmaTepuansl 1715 MaKy (TIPUIION, ¢uIroc)

N3meputenpHbie TPUOOPHI:

MynbTumeTpsl — 5—10 miT.

Ocmumnorpads! (py BO3MOXKHOCTH) — 1-2 mmiT.

HaGopsr mist pobororexnukn (LEGO Mindstorms, Arduino-po6otsr, 1T
Pekc)

4. MHCTPYMEHTBHI H PacXo/Hble MATEPHAJIbI
HabGop oTBEPTOK, MIOCKOTYOIIEB, Kycadek
Maketnsie tuiatsl (breadboard)

CoenuHuTeENbHBIE POBOAA

CBeToIMO/IbI, PE3UCTOPbI, KOHJIEHCATOPHI

Knonku, nepexntouarenu

CepBonpuBOIbI, MOTOPHI

KaproHn, mmacTuk 115 MaKeTHPOBAHUS

Knei, ckoT4, HOKHUILIBI, KAHIEIISIPCKUE HOKHU
5. locTyn Kk pecypcaM NapTHEPOB



Jlaboparopuu By3a-maptHépa (110 JOTOBOPY)
[Ipou3BoACTBEHHBIE MJIOIAKH IPEANPUITUSI-TIAPTHEPA
Kopnopatusnbie yueOHbie MaTepuaist u [10
DneKkTpoHHbIE OMOJIMOTEKN U HAay4HbIE 0a3bl TaHHBIX

6. OpraHu3aliuOHHO-METOAUYEeCKOe o0ecneyeHne
Kypnan yuéra 3ansaTuii
[I1a6G10HBI NPOEKTHOMN JOKYMEHTALUU
Metonnueckue nocoOus U UHCTPYKIUU
baHK pou3BOACTBEHHBIX KEWCOB
®opMbl 17151 TPOoPOPUEHTAIITMOHHON JTUATHOCTUKH



