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1. ITOACHUTEJIBHAA 3AITNCKA

1.1. Axmyanvnocms npozpammul

[Iporpamma pa3paboTaHa B COOTBETCTBHM CO CTpPATErMUECKUMHU 3aJadyaMu
Poccuiickoii denepariuu o 00eCrnedeHnIo0 TEXHOJIOTMUYECKOTO CYBEPEHUTETA U KaJPOBOTO
oOecrieueHus MPOMBIIUICHHOCTH.

[IpeanpodeccronanbHble UHKEHEPHBIE KJIAcChl BBICTYNAIOT KIIOYEBHIM 3BEHOM B
dbopMUpOBaHUM  HENPEPHIBHOW  00pa3oBaTEIbHOW  TPACKTOPUH  «IIKOJIAa—BY3—
paboromarenby. [Iporpamma coctasiiena B cootBercTBuu ¢ TpeboBanusm O@I'OC COO u
@®OIl COO, akneHTupyss BHUMaHHE Ha paHHEW MPO(EeCCHOHAIBHON OpHEHTAlUH,
Pa3BUTHHU MHXEHEPHOTO MBIIUIEHUS U UHTErPALMH aKaJIEMUYECKUX 3HAHUU C pealbHbIMU
MIPOU3BOICTBEHHBIMU 3aJa4aMH.

[TpakTHyeckass 3HAYUMOCTh 3aKO4YaeTcss B (OPMUPOBAHMU Yy OOyUYaIOIIUXCS
OCO3HAaHHOTO BBIOOpA HMH)XKEHEPHOTro MNpoQuis By3a, MPUOOPETEHUU ONBITA PEIICHUS
NPUKIATHBIX KEHCOB paboTojaTesis W MOATOTOBKE K YYAaCTUIO B PETHOHAIBHBIX U
BCEPOCCUICKHUX IPOEKTHBIX KOHKYpPCaX.

1.2. Hopmamuenas oa3za

1. ®enepanbubiii 3akoH 0T 29.12.2012 No 273-®3 «O06 o0pa3oBaHuu B
Poccutickon ®@enepanum»;

2. Ilpukaz Mwunobpuaykn Poccum ot 17.05.2012 Ne 413 «OO6 yTBepKICHHUH
(denepanbHOrO0 TrOCYIapCTBEHHOTO O00pa30BaTENbHOIO CTaHAAapTa CPEIHEro OOIlero
00pa3oBaHUs;

3. Ilpuka3z Munnpocsemenuss Poccun ot 18.05.2023 Ne 371 «O06 yTBepKaeHUH
(dbenepanbHOM 00pa30BaTEIBLHON MPOTPAMMBI CPEITHETO OOIIETO 00Opa30BaHUS»;

4. Pacnopsoxenue IIpasutensctBa PO ot 31.03.2023 Ne 449-p «O06 yTBepKaeHUU
Konnenmmu  pa3Butus  npodeCCHOHAIBHOM  OPUEHTAIlMU U COINPOBOXKICHUS
mpodheCCHOHAIBHOTO camoomnpeiesieHus ooydaronuxcs B Poccutickoit denepanmmy;

5. TlocrtanoBinenue ['7aBHOTO TOCYJAapCTBEHHOTO CaHUTapHOTO Bpaya PD or
02.06.2026 Ne 19 «O06 yrepxkaeruu CII 2.4.2.4283-26 CanutapHO-3IUAEMHAOIOTHYSCKUE
TpeOOBaHMS K OpTaHMU3AIUsIM BOCITUTAHUS U O0YUYEHUS, OTJbIXa U O3/I0POBIICHUS JACTEH U
MOJIOJICKI;

6. denepanbhblii 3aK0H OT 27.07.2006 Ne 152-D3 «O nepcoHaNbHBIX JTaHHBIXY,

7. YcTaB M JOKaJIbHBIE aKThl 00pa30BaTEIbHON OpraHu3aluy;

8. JloroBopel 0 ceTeBOM  B3aUMOJICHCTBMH  MEXIy  0OOpa3oBaTelbHOM
opraHu3alien, By3aMu-nmapTHEpaMu U paboToAaTe I IMU MYHUIIUTIATUTETA.

1.3. Ienb npozpammot

Co3nanue  ycioBuM 11 paHHeW — mpodeccuoHamu3aluu  00y4YaroIIuXxcs
npeanpohecCuoHaAITBHOTO WHXEHEPHOTO KJlacca gyepe3 dbopmupoBaHue
npeanpodhecCuOHANBHBIX KOMITETCHIIMM, HEOOXOIMWMBIX JJIS YCIENIHOTO OCBOEHUS
porpaMM HWHXXEHEPHOTO o00pa3oBaHUsA, y4acTHs B MNPOGUIHHBIX OJUMIHNAAAX U
JaTbHEHUIIET0 TPYA0yCTPONCTBA IO HAMPABIICHUSM WH)KEHEPHBIX BUJIOB JIEATEILHOCTH.



1.4. 3a0auu npozpammut

1.  Tlo3HakoMUTh OOYYarOUIMXCS C COBPEMEHHBIM COCTOSHUEM H TpPEHIaMU
WH)XeHepHoro oOpa3oBanus B P®, BocTpeOOBaHHBIMH HANpPaBICHUSMHU TOATOTOBKH,
aKTyaJbHBIMH HAIPaBICHUSIMHU MPOPECCHOHATBHON NIEATETHPHOCTH B 00JIaCTH WHXCHEPUH
U TpeboBaHUAMH paboToaaTeCH.

2. O6ecneunThb CUCTEMHBI npo(opueHTAITMOHHBIN MOHUTOPHUHT
UHANBUYATbHBIX CKIOHHOCTEH ¥ KOMIIETEHIIMN 00y4aronInxcsl.
3. ChopmupoBaTh HaBBIKM pEIICHUS MNPAKTUYECKUX HHXKEHEPHBIX 3ajad,

HaBBIKH ITPOCKTHOM AESTENBHOCTH, BKIIFOUAs 3Tambl pa3pabOTKU U peanu3aluu NpOEKTOB,
paboTl B KOMaHie U TMPOEKTHOTO YIpPaBJICHUS Ha MaTepuane peaabHBIX
ITPOU3BOJICTBEHHBIX KEHUCOB.

4. [ToaroToBUTH O0O0YyYarOIMXCA K YYaCTHIO B OJMMIOMAAAaX, HWHXXEHEPHO-
TEXHUYECKUX KOHKYypcaX, (eCTHUBAISIX U KOH(PEPEHIUIX, BCTYIUTEIbHBIM UCIBITAHUSIM B
po(UIbHBIE BY3HI.

5. [IpoBectn ommaiiH-npo6sl Ha mnathopme «buner B Oynymee» ais
po(hecCHOHATIBEHOTO CAMOOTIPEACIICHUSI.
6. Opranu3oBaTh IKCKYPCUU Ha MPEANPUITHS TOPOJCKOTO OKpyra U BCTPEUH C

MPEACTaBUTENSIMU TPODHECCUH.

1.5.@opmot opeanuzayuu 3auamuii

1. JleKumOHHO-CEMHHAPCKHE BCTPEUM C OKCIEPTaMH By3a W TIpeACTaBUTENEH
MPEAIPUATHN.

2. DKCKYpCHOHHBIE M TPOW3BOJCTBEHHBIC MPAKTUKyMbl Ha 0a3e MapTHEPOB-
paboToaTenei.

3. IlpakTUKyMbl TO PEIICHHWI0O WHXEHEPHBIX KEWCOB W 3amad (IIPOEKTHO-
MCCJIEI0BATENLCKUE JTA0OPATOPHH ).

4. JlmarHoctuka u npodeccuoHanbHbie poOs! (matdopma «buier B Oynyiiee»).

5. WuauBuayanbHbIE U TPYNIOBBIE KOHCYJIBTAIMH 110 TPOCKTHOM NEATETLHOCTH.

6. HroroBas npoexTHas KOH(]epeHIrs/3anuTa.

1.6. Yuacmuuxu npozpammur

[Iporpamma peanusyeTcsi Ha OCHOBE CETEBOM MOJICJIM MapTHEPCTBA, BKIOYAIOIICH
TPH KJITIOYEBBIX CYObEKTa:

1. O0meoOpa3zoBaTebHAS OPraHU3ALUA

Ponb: opranuzatop u KOOpJAUHATOP MPOTrPaMMBbl

OcHOBHBIE PYHKIIUU:

— opraHu3zaius yueOHOro mpoiiecca U COCTaBJICHUE PACTIUCAHUS 3aHSATUI

— TEJAaroru4ecKoe COMPOBOXKICHHE OOYUYaIOIMXCS HAa BCEX AdTalax pealu3ariu
IPOTrpaMMBbl

— TpoBeleHHWE  NPO(OPUEHTAITMOHHOTO  MOHHMTOPMHTA W JHArHOCTHKA
KOMIICTeHIIUI

— o0ecrieueHre MaTepUaIbHO-TEXHUYECKON 0a3bl ISl TPOBEACHUS 3aHATUM

— KOHTPOJIb MTOCEMIAeMOCTH, YCTIEBAEMOCTH W BOBJICUEHHOCTH O0yUYaIOIIUXCS

— BEJICHUE AJIEKTPOHHBIX MOPTHOIHO 00YIAFOIITUXCSI



— B3aUMOJICHCTBHUE C POAUTEISIMH (3aKOHHBIMH MPECTABUTEIISIMH )

— JIOKyMEHTaJIbHOE 0(OpMIIEHHE TPOrPaMMbl U OTYETHOCTHU

— OpraHu3aIysa UTOTOBBIX MEPONPHUATUN U 3aIIUT MTPOCKTOB

OTBETCTBEHHBIEC JIUIIA:
Hupextop OO — o0111ee pyKOBOICTBO MTPOTPaAMMOA
Koopaunaatop mporpaMMbl — OTIEpaTUBHOE YIPABJICHHUE U CBSI3b C TAPTHEPAMH
Yuutens-npeametnuku  (¢puszuka, wmaremaTuka, HWHPOPMATHKA, TEXHOJIOTHS) —
METOIMYecKasi MoJAepKKa
KrnaccHblil pykOBOIUTENb MHKEHEPHOTO KJIacca — BOCIUTATEIbHAs paboTa
[lenaror-ncuxonor — npoOpUEHTAITMOHHOE KOHCYJIbTUPOBAHUE

2. By3-naptHép

Poiib: HAy4HO-METOAMYECKUI TAPTHED.

OCHOBHBIE (PYHKIIHH:

— COBMECTHOE MPOEKTUPOBAHUE Y4YEOHOM MpOrpaMMbl C Y4YETOM TpeOOBAHMIA
BBICIIETO 00pa30BaHMUS;

— OpraHu3aiys CTAXXKUPOBOK M HACTABHUYECTBA JUIsl O0yUYaOIINXCS,;

— HAy4YHO€ pYKOBOJICTBO TMPOEKTHOW U MCCIEAOBATEIbCKON JEATEIbHOCTHIO
IIKOJIbHUKOB;

— pa3paboTKa KpUTEPUEB U MPOBEICHUE SKCIEPTU3bI TPOCKTHBIX/UTOTOBBIX padOT
oOyyJarommxcs;

— ajanTauus KeicoB MoJ YPOBEHb OOYyYAIOIINXCS;

— TpeAoCTaBlieHWe JOCTyma K  JjabopaTopusM, Y4eOHBIM IIEHTpaM H
000py10BaHUIO BY3a,

— TIPOBEACHME JIEKIMI, MAacTep-KJIAacCOB M KOHCYJIbTAaUUWA IO HWHKEHEPHBIM
JTUCHUTUIMHAM

— MeToauueckas nojaepxkka yauteneit OO (moBblieHre KBaTUDUKAILIN);

— TOATOTOBKAa K TOCTYIUICHHIO: MPOQPOPUEHTAIMOHHBIE MEPONPHITHS, JTHU
OTKPBITBIX IBEPEH;

— BbIJJaYa CEPTU(PHUKATOB O TMPOXOXKICHUU TIPOTPAMMBI, PEKOMEHAAIMN s
MOCTYMAOIINX

— TMPUOPUTETHOE PACCMOTPEHUE AOUTYPUEHTOB — BBIMYCKHUKOB IPOTrPaMMBbI
(meneBoe oOydeHue);

— TpeAoCTaBlieHWe y4eOHBIX JMIICH3UNA Ha CHEIUATM3UPOBAHHOE MPOTPAMMHOE
o0ecrnieueHue.

OTBETCTBEHHBIC JINIIA!
[IpeacraButenn npUEMHOM KOMUCCHM - TOpo(oOpUEHTAlUsi U COMNPOBOXKIACHHE
MOCTYTLJICHUS.
[Tpodeccopcko-npenoaaBaTeIbCKU COCTAB - JIGKIIUUA U KOHCYJIbTAINH.
HayuHble pyKOBOIUTENM MPOEKTOB - PYKOBOJCTBO MPOEKTHOHM M HCCIEA0BATENHCKOU
paboToi 00yJarOIIUXCHI.
CTyneHThI-HACTaBHUKH (BBIITYCKHUKH MTPOTPAMMBbI) - MEHTOPCKAsl TIOIJIEPHKKA.

3. lapTHép-padoToaaTeib



Pounb: 3aKka34nk KaJipoB U MOCTABIIHUK MPAKTUYECKOTO KOHTEHTA

OcHOBHBIE PYHKIUU:

— COBMECTHOE€ MPOEKTHPOBAHUE IMPAKTUUYECKOM YaCTU MPOrpaMMBbl MO HYKIbI
OpEANPUATUSA

— (dopmupoBaHHe KEHCOB M 3ajad Uil pelieHds OOydarouuMUCS Ha OCHOBE
peanbHOM ITPAKTUKH

— OpraHu3aIys ¥ MpoBeJeHUE IKCKYpCcui Ha 6a3e paboTomaress

— TMpOBE/CHHE MPOPOPUEHTAMOHHBIX BCTPEU C JICUCTBYIOIIUMH HWHXXEHEpPaAMU U
PYKOBOJUTEISIMU

— OIIEHKA NPAKTUYECKUX KOMIIETCHIIMM OOYyYaronIuxcsi M0 HUTOraM BBITIOJHEHHUS
3a1aHUI

— TMPEIJIOKCHUE CTAXKUPOBOK, MPAKTUK M UEIEBBIX MECT JJI BBITYCKHUKOB
IPOrpaMMBbl

— CO3JaHue «MapuipyTa» sl TPyJO0YCTPONCTBA BBIITYCKHUKOB

— MarepuajbHas M TEXHHUYECKass TMOJJepKKa mporpaMmbl (0OOpyAOBaHHUE,
MaTepHuabl, IPU3bI)

— y4acTH€ B UTOTOBBIX 3aLIUTaX MPOEKTOB B KAYECTBE SKCIEPTOB

— TMPEeAOCTaBIICHHWE AaKTyaJllbHOW WHGOpMAIMK O KaJpOBBIX MOTPEOHOCTIX U
TpeOOBAHUIX K KOMIIETEHITUSIM

OTBETCTBEHHBIE JINLIA:
HR-menemkep npennpusitusa — koopAuHaius B3aumoieictsus ¢ OO u By3oM
NHxeHepbl-HaCTaBHUKU — MPAKTUYECKOE PYKOBOJICTBO U KOHCYJIbTALIMHU
PykoBoaurenu noapazaeneHui — OLIEHKa KOMIETEHIIMIA U MOTEHIUAN TPYI0YCTPOMCTBA
BrinmyckHuku By3a-mapTHEpa, paboTaronme Ha OPEANpPUSITAU — MPUMEpP KapbEepHOTO
ycrnexa

4. lonoiHUTEIbHbIE YYACTHUKH

*AIMMHHCTPAIS] MYHUIIUNIAJIbHOT0 00pa30BaHUA

— TPEAOCTaBIICHWE AaHATUTUKU TO PBIHKY TpyJa W KaJPOBBIM TMOTPEOHOCTIM
pEruoHa;

— KOOpJHMHALIMS B3aUMOAECHUCTBUS C IPEANPUITUIMHU TOPOJICKOTO OKPYTa;

— TMOJJEpKKa TMporpaMMbl Ha YpPOBHE MYHHMIMIAIBLHONW 0Opa3oBaTeIbHOMN
MTOJIUTHKW;

— uHGOPMAIMOHHOE COMTPOBOXKICHUE U MPOJIBHKEHUE JTYUIITUX MPAKTUK.

*Ooyuyaromuecs (10-11 kiaaccoB)

— OCHOBHBIEC OeHedUIIMaphbl MPOTPAMMBI;

— aKTHBHBIC YYACTHUKHU BCeX (POpM ydeOHOM U MPOEKTHOM AEATEILHOCTH;

— (QopmupoBaHue WHAUBUIYATBHON 00pa3oBaTeibHOM W mpodeccuoHaIbHON
TPaeKTOPHH,

— OTBETCTBEHHOCTH 32 BBHITIOJTHEHUE 3a/IaHUI U y4acTHE B MEPONPUATHUSAX.

*Poauresiu (3aKOHHbIE MPEACTABUTE/IN)

— MOJJep)kKa 00pa30BaTeIbHOTO U MPO(PEeCCHOHATBLHOTO BRIOOpa peOEHKa;

— y4acTH€ B POJUTEIHCKUX COOpPaHUSIX U MHPOPMHUPOBAHUE O XOJIE TPOTPAMMBI;



— COJCWCTBHUE B OpraHU3AINHA MEPOTPUSITHIA (ITPU HEOOXOIUMOCTH).

*Opranu3zanuu cpeaHero npogeccuoHaabLHoro oopazoanus (CI1O)

— OpraHM3aIys CTAXUPOBOK M HACTABHUYECTBA JIJIsI O0yUYaIOITIXCS;

— Hay4YHOE pPYKOBOACTBO TIPOCKTHOM ¥ HCCIEAOBATEIBCKOW JCSITEIBHOCTHIO
o0yyJarommxcs;

— pa3paboTKa KpUTEPHUEB U MPOBEICHUE IKCIEPTU3BI TPOCKTHBIX/UTOTOBBIX pabOT
oOyyJarommxcs;

— ajanTaius KelCcoB MO YPOBEHb 00YJarOIIUXCS;

— TpenocTaBlieHHME JOCTynma K  JabopaTtopusim,
000py10BaHUIO;

— TIPOBEJCHHE JICKIINI, MacTeP-KJIACCOB M KOHCYJIbTAIIUNA 110 AUCIUTILUIMHAM;

— TIOATOTOBKAa K TMOCTYIUICHHIO: TMPOQPOPUCHTAIMOHHBIC MEPOIPHSITHS,
OTKPHBITHIX JIBEPEHA;

— TIPUOPUTETHOE PACCMOTPEHHE AaOWTYPUEHTOB - BBIMYCKHUKOB IPOTPAMMBI
(enmeBoe 0O0yUeCHHE).

yu4eOHBIM  ILIEHTpaM |

JHHN

1.7. Ileoacozuueckue  mexnon02uu,  UCHOIB3YEMblE NPU  pPeanu3ayuu
npozpammel:
TexHoJ10rUs Onucanue IIpumeHeHnue B O:xupaeMbie
nporpamMmme pe3yJibTaThl

IIpoexTHas Merton NunuBrunyanbHbie u | ®opmupoBaHue

NEATEIBHOCTD OpraHu3alun IPYNIOBBIE MHXECHEPHBIE | KOMIICTCHIUN
y4eOHOM npoekThl (40 yacoB). MIPOEKTHOTO
nesTenbHOCTH, IpH | PazpaboTka TEXHUYECKUX | yIPABICHHUS.
KOTOPOM pelIeHu peasbHBIX | Pa3BUTHE  HABBIKOB
oOy4aroniecs ITPOU3BOJICTBEHHBIX UCCIIE0BATENbCKON
puoOpeTaroT 3a/1ad. padoTHI.
3HaHusA 1 yMeHus B | Co3aaHue mpoTOTUIIOB U | Y MEHHUE
rporecce MaKeTOB. IIPEICTABIATH 151
mianupoBanust U | [loaroroska K | 3aIMIIaTh CBOU
BBINOJIHEHUS PETUOHAIBHBIM pa3paboTKu.
IIOCTEIIEHHO KOHKYpCaM  IPOEKTHOMN
YCHOXKHAIINUXCS | AEATEIBHOCTH.
ITPAKTUYECKUX
3aJaHuI u
ITPOEKTOB.

HNuTepakTuBHbIC TexHonoruu, Macrep-kitaccsl c | PazButne

TEXHOJIOTUN OCHOBAHHBIE Ha | IPEACTABUTEISAMU KOMMYHHKATUBHBIX
B3aUMOJCUCTBUU U | IPEANPUATUN U BY30B. KOMIICTCHIMH.
JIAAIore Mexny | [emoBbie 1509031 u | ®opmupoBaHue
Y4YaCTHUKAMU CUMYJIALUA HaBBbIKOB KOMAaHJHOU
00pa30BaTENBHOTO | MPOU3BOJICTBEHHBIX paboTHI.
nporecca, ITPOLIECCOB. YmMenue




TexHoJIOTUSA Onucanue IIpumenenue B O:xxugaemMble
nporpamMmme pe3yJbTaThbl
AKTUBHOM Mo3roBeie MTYpMBbI NPH | APTYMEHTUPOBAHHO
BOBJICYECHUH pELIEHUH  HWHXEHEPHBIX | OTCTauBaTh CBOIO
oOydJarommuxcsi B | KEHCOB. MO3UIIHUIO.
y4eOHYIO ['pyninoBsie qucKyccuu 1
JESITENbHOCTD. ne0aThl.
Pabota B Manbix rpymnmax
HaJl MPAKTUYECKUMU
3a/1a4amu.
Ownnaiin-
B3aUMOJICHCTBUE  Uepe3
oOpa3zoBaTeIbHbIE
1aT(HOPMBEI.
KBect-Texnonorus | Urposas [Ipodopuenrtanmonusiek | [loBwimenue
oOpa3oBareibHasi | BECTbl Ha MPEINPHUSATHUSAX | MOTUBAIUU K
TEXHOJIOT U, (BO BpeMs SKCKYpCHIA). 00y4YeHHIO.
npeanonaraomas | Maxenepusie kBecThl ¢ | Pa3Butne
HaJMyue CHOXKETA, | TOUCKOM  TEXHUYECKHUX | JIOTUYECKOTO u
ponen, 3amad | | PEUICHU. AJTOPUTMUYECKOTO
nocieaoBaTeabHOr | OOpa3zoBaTe/bHbIC MBIIUICHHUS.
O TPOJABUXEHUS K | KBECThl 10 u3ydeHuto | DopMmupoBanue
11(S 05 po¢heCCUOHATIBHBIX HaBBIKOB  pElICHUS
KOMIIETEHIIHM. HECTAH/IAPTHBIX
KBectet Ha miardopme | 3a1a4.
«bunet B Oymyiee».
IIpumepsl KBECTOB:
«Ilytp  uHXEHEpa» -
3HAKOMCTBO c
Pa3IMYHBIMU
WH)KEHEPHBIMU
npodeccusimu.
«Texnonornueckas
LEMoYKay — U3y4YCHUE
MIPOU3BOJICTBEHHOTO
npouecca.
«OT uaen A0 MPOAYKTa»
- TIOJIHBIN [UKJI CO3JIaHUSA
W3/ICIIUSL.
TexHomorus TexHomorus Benenne wunHxeHepHoro | PazButve  HaBBIKOB
«y4ecOHbBIC CUCTEMATHUYECKON | )KypHaia/moptdouo. camopediekcuun u
JTHEBHUKI buxcanuu dukcarnus pe3yJbTaTOB | caMOaHaIn3a
(pednexcuBHbBIE o0y4JaromuMucs BBITIOJTHEHUS KelcoB U | DopMupoBaHUe
JTHEBHUKH ) CBOUX 3aad4. OCO3HAHHOTO
JIOCTHXKCHMU, Pednexcus [IOCJIE€ | OTHOLICHMUS K




TexHoJIOTUSA Onucanue IIpumenenue B O:xxugaemMble
nporpamMmme pe3yJibTaThl
HaOJIOICHUH, DKCKYpCUHA U BCTpeY C | OOYUYECHHIO
pa3MbIIUICHUH ¥ | mpodecCHuOHaTaMH. Coznanue noptdoano
BBIBOJIOB B | OTcnexxuBaHue JUIsl TIOCTYIUICHUS B
npoiecce JUHAMUKH BY3
o0yueHusl. po(hecCuOHaTBFHOTO
CaMOOTIPEEIICHHUS.
JloxymMeHTHUpOBaHue
JTaIlOB IIPOEKTHOU
NESATEIbHOCTH.
dopmpbl Y4EOHBIX
JTHEBHUKOB:
DNEeKTPOHHOETIOPT(POINO
bymaxxHbIli MHKEHEPHBIN
KypHaI.
BugeonneBHUK
(BU€00JI0T O MPOEKTax).
Benenue
«1po¢hecCUuOHATBHBIX
JTHEBHUKOB TMPAKTUKI» C
bukcanuen
HaOJII0/ICHN, pacué€ToB
3nopoBbecoepe- Kommneke UepenoBaHue BUJ10B | CoxpaHeHue
raroume NeJaroru4ecKux JEeSTENbHOCTH  (JIEKLMH, | pa0OTOCIIOCOOHOCTH
TEXHOJIOTHH IpUEMOB U | IPAKTUKA, SKCKYPCHH). oOyuaromuxcs.
METO/OB, Ou3KyIbTMUHYTKM 1pu | PopMuUpOBaHUE
HAIpaBJICHHBIX Ha | AJTUTENbHOM paboTe 3a | MPUBBIUKHU 310POBOTO
COXpaHEeHue U | KOMIIBIOTEPOM. o0pa3a *KU3HH.
YKpEIUIeHHe Cobmronenue CHuxeHue
3JI0pPOBbsI APrOHOMHYECKHUX yTOMJISIEMOCTH U
oOydaromuxcss B | TpeOOBaHUW TMpU padOTE | MOBBILIEHUE
rpolecce C TEXHUKOM. KOHIICHTPALUHU.
oOy4eHHUs. [Ipodunaktuka

3pUTEIIBHOTO YTOMJICHUS.
Co3znanne
0JIarompUATHOTO
MICUXOJIOTUYECKOTO
KJIMMAaTa.
NuauBnnyanu3anus
TeMmma o0y4JeHusl.
[Ipodunaktuka crpecca
npyu  MOATOTOBKE K
KOHKYypCaMm.




TexHoJIOTUSA Onucanue IIpumenenue B O:xxugaemMble
nporpaMmme pe3yJabTaThl
NucTpykTaxu 1o
TEXHUKE O€30MacHOCTH,
MICUXOJIOTUYECKOE
CONIPOBOK/ICHHUE.
Texnonorus TPU3 | Cuctema Meronos | Pemienne npotuBopeunii | Pazurtue
(Teopust pemienusi | 1 OpUEMOB I | B MHKEHEPHBIX 3a7ja4aX. | TBOPYECKOTO 151
M300pETaTENbCKUX | PEIICHUS [IpumeHeHne  3aKOHOB | CHCTEMHOIO
3a/1ay4) TBOPUYECKHUX Y | Pa3BUTUSI  TEXHUYECKHUX | MBILLICHUS.
U300pETATEeNbCKUX | CUCTEM. YMeHue - HaxoIWTh
3aga4, pa3BuTus | Mcrnonp30BaHue NMPUEMOB | HECTAHIAPTHHIE
KPEAaTUBHOTO YCTpaHEHUs peLIeHus.
MBIIUICHUSL. TEXHUYECKUX dopmupoBaHue
IIPOTHUBOPEUHH. U300peTaTeNbCKOM
Pa3zButHe  CHCTEMHOIO | aKTUBHOCTH.
MBIIUICHUS.
Mo3sroBoin  mTypM  C
ucnoJib3oBanuem TPU3-
MHCTPYMEHTOB.
Ananus u
COBEPILICHCTBOBAHUE
CYIIECTBYIOIINX

TEXHUYECKUX PEIICHUM.
OCHOBHBIE HTHCTPYMEHTBI
TPU3 B nporpamme:
AJroputm pelIeHus
n300peTaTeNbCKuX 3aja4
(APU3) -  GasoBbIi
YPOBEHB

40 npuéMOB yCTpaHEHHs
TEXHUYECKUX
IIPOTUBOPEYUI

O yHKIIMOHAIBHO-
CTOMMOCTHOM
(2JIEeMEHTHI)
Meton
O00BEKTOB
[Ipumepsl npuMeEeHEHUS:
OnruMmusanus
TEXHOJIOTUYECKUX
IIPOLIECCOB

VYiyuuienue
KOHCTPYKIIUHU U3JIEIIUS
ITouck HecTaHHAPTHBIX

aHaJIn3

(boKaTbHBIX




TexHoJIOTUSA Onucanue IIpumenenue B O:xxugaemMble
nporpaMmme pe3yJabTaThl
pemeHun
MIPOU3BOJICTBEHHBIX
npobJieM
TexHnonorus OOpasoBarenbHast | JlonrocpouyHsle ®opMupoOBaHUE
COBPEMEHHOTO TEXHOJIOT U4, WHXEHEPHBbIE  MPOEKTHI | KOMIIETEHUIUI
MIPOEKTHOTO opucHTHpoBaHHas | (6—12 Mecsries). MIPOEKTHOTO
oOyuenust (Meron | Ha MexaucuuruimHapHbie MEHEKMEHTA.
IIPOEKTOB) CaMOCTOATENIbHYIO | MPOEKThl (MaTemaTuka + | Pa3BUTHE  HaBBIKOB
JEATEIIBHOCTD ¢usuka + HHPOpPMATHKA | CAMOCTOSATEIHLHOM
oOydJarommxcsi 10 | + TeXHOJIOT ). paboTHI.
JOCTUKEHUIO ConmanbHo  3HauuMble | YMeHHe paboTaTh ¢
KOHKPETHOTO MIPOEKTHI JUTst | “H(opMaluei U
pe3ynbTaTa 3a | IpeanpusTHii- HUCTOYHUKAMMU.
OIIPEIEIIEHHOE [MapTHEPOB. [Ipe3enTanoHHbIE
BpEMSI. HccnenoBarenbekue HaBBIKHU.
MPOEKThI JUIsl y4acTHsi B | ['OTOBHOCTB K
KOHKYpCax. IPaKTUYECKOMY
Turbl IIPOEKTOB B | IPUMEHEHUIO 3HAHUM.
porpamme:
Huxn: nopobrema —

TuIoTe3a — aJIroOpuT™Mm
— 3allluTa — BaJIxJaluAa

AKCIEPTAMHU.
UccnenoBarenbckue -
HU3yUYECHUE CBOMCTB
MaTepualioB,
ONTUMU3ALUS

MPOIIECCOB.

TBOpueckue -
pa3paboTka HOBBIX
W31CIINN, KOHLICTIIINHI.
NudopmarimoHHbIi-

aHaJu3 JIYYIIUX IPAKTHUK,
KEHCOB.

[IpuknagHele - peleHue
KOHKPETHBIX 3aaa4
paboToaTeneH.
PoneBpie -
MOJICTUPOBAHUE PAOOTHI
WHKCHEPHBIX KOMaH]I.

«Case-study (keiic- | Meton aktuBHOro | Pabora ¢ kelicamu ot | Onucanue
CTaJIN )» CUTYaI[MOHHOTO paboToiarens. KOHKPETHOM
oOy4YeHus, CUTyalluu u3




TexHoJIOTUSA Onucanue IIpumenenue B O:xxugaemMble

nporpaMmme pe3yJabTaThl
OCHOBaHHBIM  Ha npodeccuoHaIbHON
aHaJu3€ peajbHbIX PaKTHKU
WIn
CMO/JICITUPOBAHHBIX
MPAKTUYECKUX
cuTyanui (KeicoB)
u ITIOMCKE
ONTUMAJIbHBIX
peLICHUN

1.8. Ycnosusa peanuzayuu npozpammeol
Kypc peanusyercs B 00bEMe 2 4acoB B HeJemt0, o0Iee KOIM4ecTBO 4yacoB — 136
yacoB 3a 2 roaa ooy4yenusi (10—11 kmaccer).

OpranuzanmoHHbIE YCJIOBHUSA
JloxanbHbie akThl OO, TOTOBOPHI O CETEBOM B3aMMOACUCTBUM, MIPUKA3bl O 3aUMCICHUHU U
Ha3HAYEHUU OTBETCTBEHHBIX.
Pabouas rpynna peanuzainuu (koopaunarop OO + npeacTaBuTeny By3a U padoToaress),
KOOpAMHAIMOHHBIE BCTpeuu 1 pa3 B KBapTal.
['ubkoe pacniucanue (2 4/Hen.), uepeaoBanue GopM, HHIUBUIYATNU3AIUS TPACKTOPHIA.
Kypnan yuéra, 371€KTpOHHbIE TOPTHOJINO, aHATTUTAUYECKAsT OTYETHOCTD.

PexoMenayemoe MaTepHaJIbHO-TEXHHYECKOE 0O0eceUyeHue
VYyeonniii kabunetr (15-20 mect), mepcoHanbHble KOMIbIOTEphl/ HOYTOYkH (1 Ha 1-2
oOyuaroruxcs, 15/Ryzen 5+, 8+ I'b oneparuBHOI nmamMsaTu), MyIbTUMEINA, CTAOMIHHBIN
unrtepHet (50+ Mourt/c).
[Iporpammuoe obGecnieyenue: suneH3noHHsie OC, oducHble TakeThl, yuyeOHbIE BEpCUU
CAD/CAE (KOMITAC-3D, Fusion 360, Tinkercad), cpeasl mporpaMMupOBaHHsL.
O6opynoBanue ais npotorunupoBanus (3D-npunrtepsl, Arduino/RaspberryPi, nasibHbie
CTaHITUU, U3MEPUTEIbHBIC TPUOOPHI) — TIPU HATTUIHH.
Joctyn k 1abopaTopusM By3a U MPOU3BOJCTBEHHBIM IUIOLIAAKaM paboToAaTEes.

NHpopmannoHHO-METOAUYECKOE O0eceueHne
PabGouass mporpamma, METOIMYECKHME PEKOMEHAAIMU, OaHK KEWCOB M 3ajad, 11a0JIOHBI
MIPOEKTHOM JTOKYMEHTALUU.
[udposeie pecypcwl: «buner B Oymyriee», OTKPBIThIE KypChl BY30B, KOPIOPATUBHBIC
[OpTaabl NapTHEPOB.
bubnmuoteunsiit ¢ona (ydueOHas/cipaBouyHas JUTEpaTypa, TEPUOINKA, DICKTPOHHBIC
0a3bi).
NudopmarimonHoe conpoBoxaeHue: pa3aen Ha caiite OO, Tpynibl B COLCETAX, PACCHUIKH.
Exeronnoe oOHOBJIEHNE OaHKa KEMCOB M COBMECTHBIC METOJIMUECKUE CECCUM MTApTHEPOB.

Kaapossie yciioBust




Koopaunatop OO: Beicmiee megarornyeckoe oOpa3oBaHHE, OMNBIT  MPOEKTHOMN
IeSITeTbHOCTH.

[lenaroru-npeaMeTHUKH: TpodMIbHOE 00pa3oBaHUE, WMHTETpalusi Kypca € y4eOHBIMH
npeaMeTaMHu.

[lenaror-ncuxosor: npopopHeHTAIIIOHHAs TUATHOCTUKA U COIIPOBOXKICHUE.
[IpencraBurenu By3a: yu€Has CTETIEHb/3BaHUE, OTIBIT MPUKIATHBIX UCCIEIOBAHUM.
HacraBHuku: Beiciiee 00pa3zoBaHue, ONBIT paboThl >3 JIeT.

PerynspHoe noBeilieHue KBaM(UKAIIMKA, METOAMYECKUE CEMUHAPHI, CTAXUPOBKH Ha Oase
paboTomarers.

HopmaTuBHO-nIpaBoOBbIE YCI0BHA
CobmoieHrue HOPMATUBHBIX TOKYMEHTOB (eepaibHOrO U PErHOHAIBLHOTO YPOBHEH.
Cobnronenne nokanbHbIX HOpMaTUBHBIX akToB OO: Ycras, [lonoxenus o npoduiibHOM
npeanpodecCuOHAIBHOM KJIACCe U OpraHU3allii BHEYPOUHOU EATENbHOCTH, HHCTPYKIUU
10 OXpaHe TpyJa.
JloroBopHast 0a3a: corjamieHuss O CETEeBOM B3aUMOJCHCTBUM, LEJIEBOM OOyYEHHUH,
IIPOBEJCHUH IKCKYpPCUH, KOH(PUIEHIUAIBHOCTH.

YcaoBusi 6€30MaCHOCTH U OXPaHbI TPY/AA

CootBerctBue mnomemennit CanlluH, wucnpaBHoe »3nekTpooOOpy0BaHUE, CpEACTBA
MOXKAPOTYIIECHHUS, allTeIKH.

OO0s3arenbHbIC MHCTPYKTAXKHU 110 OXpaHe Tpya Nepe MPaKTUKOW B SKCKYPCHSIMU, BblTada
CPEACTB UHAUBUIYATIBHOUN 3aIUTHI (MPU HEOOXOAUMOCTH), COTJIACOBAHHBIC U O€30MMacHbIC
MapIIpyThl SKCKYPCHH, CTPaXOBaHHUE.

[udpoBas 6e30MacHOCTh: 3alUTa NEPCOHAIBHBIX JAHHBIX, JIMIIEH3MOHHOE MPOrPAMMHOE
obecrnieueHue, o0yueHrue HuppoBOi TUrueHe.

CoburofieHre 3aKOHOIaTeNIbCTBA O O€30MaCHOCTH MEPCOHAIBHBIX JIAaHHBIX.
[lcuxonornueckas 6€30MaCHOCTh: OJATONPHUATHBIN KIWMAT, MPO(HIaAKTHKA HETaTUBHBIX
SIBJICHU, COMTPOBOXICHHUE ICUXO0JIOTA.

Nukao3uBHbIe  ycaoBHs (P HAIMYMKM ~ OOYYaKOIIMXCS C  OTPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 310pOBbs (najnee - OB3)

be3bapbepHas cpena, crnelualM3upPOBaHHOE O0OpYAOBaHHUE, adbTCPHATHBHBIC (HOPMAThI
MaTEPHUAJIOB.

WMuauBuayanu3anys 3a1aHui, aCCUCTHBHBIC TEXHOJIOTHH, THIOTOPCKOE COIPOBOKICHHE.



2. IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI

Juunocmuole pe3yivmaniol

— copMupoBanHass npod)ecCHOHANbHAS HJACHTUYHOCTP W MOTHUBAIMA K
WHKCHEPHOU JCATEITBHOCTH.

— OCO3HAaHHWE 3HAYMMOCTH WHXCHEPHBIX TNpodeccrii g TEeXHOJIOTHYECKOTO
Pa3BUTHS PETUOHA W CTPAHBI.

— TOTOBHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO, OTBETCTBEHHOCTh, YMEHHE pabOTaTh
B KOMaHJIe, 3THYECKOE OTHOIICHHWE K HHTCIUICKTyaJIbHOH COOCTBCHHOCTH W TCXHHKE
0€e30MacHOCTH.

— CTPECCOYCTOMYMBOCTh IIPH PEIICHUH CJIOKHBIX TNpo(eCcCHOHAIBHBIX 3ajad,
coOro/IeHrne HOpM 0€30TTaCHOCTH;

— pa3BUTHE OTBETCTBEHHOCTH, TUCITUTIIIMHBI U 1Ty CTPEMIIEHHOCTH.

MemanpedmemHnble pe3yionantvl

— pEryJSTUBHBIC: YMEHUE CTaBUTh LIENN MPOEKTHOW NESITENbHOCTH, IJIAHUPOBATH
ATallbl, KOPPEKTUPOBATH JICUCTBUSA, OLICHUBATh PUCKHU U PECYPCHI.

— TO3HABAaTEIbHbBIE: HABBIKM CHUCTEMHOTO AaHAJIN3a, BBIIBMKEHUS U MPOBEPKHU
TUIOTE3, paboThl ¢ mpodeccuoHanbHBIMU 0a3aMu JaHHBIX, aHalu3a TEXHUYECKOU
nH(popMaIuu, MOJETUPOBAHUS MPOIECCOB, padOThl ¢ IUMPOBHIMU HHCTPYMEHTAMH U
CAD/CAE-cucremamu.

— KOMMYHHMKATUBHBIE: YMEHHE padoTaThb B KOMAHJE C PACIPEACICHHEM pOJEi,
MPE3EHTOBATh PE3YJbTAThl, BECTH KOHCTPYKTUBHBIN IUAJIOT C SKCIIEPTAMH U NPAKTUKAMU.

— UKT-xoMmmereHMu: ucnoids3oBanue 1uppoBeix miarpopm («bumer B
Oynyiiee»), BUPTYaJIbHBIX JabopaTopuii, mporpaMMHOro oOecredeHus: s 00paOOoTKH
JAHHBIX ¥ BU3YyaJIU3allUU MPOIECCOB.

- Memanpeomemmnuvle pe3ynvmamol UHIHCEHEPHOI NOOZOMOBKU
B xone o0yuenust oOydaroniuecsi ipuoOpeTaroT OIbIT:

— MaTEeMaTHYE€CKOI0 MOJICTUPOBAHUS UHXXEHEPHBIX 00BEKTOB;

— BBbIOOpA aJIeKBaTHOM MaTeMaTHIECKOM MOJICIIH;

— HCIOJIb30BAHUSI MAaTEMaTUYECKOT0 anmnapara JJisi HpOCKTUPOBAHUS,

— a”aynu3a 3QPEKTUBHOCTH TEXHUYECKUX PEIICHUN;

— TIPUMEHEHUS BEIYUCIUTEIBHBIX METOJIOB;

— paboThl C TH)KCHEPHBIMU JTAHHBIMU;

— WCTOJB30BAHMSI COBPEMEHHBIX IU(PPOBBIX HWHCTPYMEHTOB JUIsl aHalId3a W
BU3yaJIM3allMi UHPOPMALIHH;

— WHTErpaluid  MaTeMaTUYeCKuX  METOJ0B ¢  (u3ukoi, HUHPOPMATUKOMH,
TEXHOJIOTUEW U UHKCHEPHBIMU TUCIUTIIIMHAMH.

IlIpeomemmnvie pe3yromamaol
— 3HaHME BOCTPEOOBAHHBIX HANpPAaBICHUN HHXEHEPHOTO OO0pa3oBaHUA U
IIEPCIEKTUB TPYAOYCTPOUCTBA,




— 3HAHWE OCHOB TMPOMPWIBHBIX WHXEHEPHBIX JAUCIUIUIMH (MAITuHOCTPOCHHUE,
pobotorexnuka, T, sHepreTrka, MarepuanoBeieHUe U JIp. B 3aBUCUMOCTU OT Ipoduiis
paboToarerns).

— YMEHHUE MPUMEHITh MAaTEMaTUYECKHMM M €CTECTBEHHOHAYYHBIM ammapar s
pelIeHUs MPUKJIIAIHBIX 3a7a4.

— YMEHHE UHTEPHPETUPOBATH JAHHBIC;

— HAaBBIKU pa3pabOTKU TEXHUYECKOTO pElIeHUs, MPOBEAEHUs 0a30BbIX UCIBITAaHUMH,
o(opMIIEHUSI TPOCKTHOM TOKYMEHTAIUH.

— MOHHUMAaHME >KU3HEHHOTO IMKJIAa W3/eNUs, CTaHJapTOB KayecTBa U TPeOOBaHUIA
OXpaHbl TPyJla HA TPOU3BOJICTBE.

— TIOHUMaHHWE KaJpOBOT0 MOTEHIMAJIA ¥ MMOTPEOHOCTEH MPEANPUITHIA TOPOICKOTO
OKpyra, 3HaHHE CTPYKTypbl WHXEHepHOW cucreMbl P® u MockoBckoil o0actu,
TpeOOBaHM1 By30B-ITApTHEPOB, OTPACIIEBBIX CTAHAAPTOB;

— ONBIT y4YaCTHsl B Hay4YHO-UCCIIENOBAaTENbCKUX Ipoekrax MT-HampasieHHOCTH,
TOTOBHOCTb K c/jaue MpOGUIbLHBIX HK3aMEHOB U MOCTYIUICHHUIO B BY3bI-TTAPTHEPHI.

Buvinycknuk kypca ymeem:
— TIEPEeBECTU UHXKCHEPHYIO 33/1auy Ha MaTeMaTUYECKUI SI3bIK;
— BBIOpATh METOJI pelICHUs] (AHATUTUYECKUN / YUCIICHHBINA / CUMYJISAIIMOHHBIN);
— peanu3oBaTh pacu€T B IU(PPOBOH Cpele;
— OLICHUTh JOCTOBEPHOCTH PE3yJIbTATa;
— MPEJIOKUTH YIyUIIEHHEe KOHCTPYKIMU/TIpOIIecca Ha OCHOBE pacuéra;
— CTPOUTH MOJIE€JIb 3aBUCUMOCTH ITPOYHOCTU OT T€OMETPUH;
— 0o0pabatbIBaTh 3alIyMIEHHBIE JAHHBIEC C TATYMKA;
— BBIOMpATh METO]I PEIICHHS CUCTEMBI U3 3 YpaBHEHHI 10| 33/TaHHYIO0 TOYHOCTB;
— OILICHUBATh, CKOJIBKO HY>KHO SKCIIEPUMEHTOB JIJISI HAIEKHOTO BBIBOA.
— 3AIUTUTH PEIIeHUE TIEPe]l «3aKa3YuKOM» (B POJICBOM UTPE).



3. COAEPKAHUE KYPCA

N3yyeHne MaTeMaTUKM B HWHXXCHEPHBIX KJIACCaX HANPABICHO HA OCBOCHHE
MaTeMaTUYeCKOro  ammapara,  HEOOXOIMMOTo  JUid  pEUIeHUs  WH)XXCHEPHBIX,
TEXHOJIOTMUECKMX M HCcienoBarenbCkux 3amad. CopepkaHme Kypca COYETaeT
yriIyOJIeHHOE U3ydeHue (yHIAMEHTAIbHBIX pPa3feiioB IIKOJIbHOW MaTEMaTHKU C
OCBOCHHMEM METOJI0B MaTEMATUYECKOI0 MOJAEIUPOBAHHUS, AaHAJIN3A IAHHBIX, BBIYUCICHUN U
ontuMuzanuu. Kypc CTpouTcs kak HHCTPYMEHTApHil HHKeHepa: OT HAOMI0JeHUS — K
MOJIEN — K PELICHUI0 — K BU3YAJIIM3alMM U 3allUTE penieHus. MaremaTtuka u3y4aercs
HE KaK CaMOLElb, a KAaK fA3bIK JUII IOCTAHOBKM M IIPOBEPKH THIIOTE3 O IIOBENCHUU
TEXHUYECKUX CUCTEM.

Kaxnoe 3ansatne = pyka + ¢gopmyaa + Koa + rpapuk. YUYeHUK JOJDKEH Cpasy
BUJIETh pe3yibTaT u3MeHeHus napamerpa B Python/Excel. Benenue uccnenoBarenbeckux
3a/1a4, KOI/1a Y4eHHK caM CTOUT MoJeau U ux Bapuanuu («Kakoi nomkHa ObITh popMa
KpbL1a, 4TOOBI NPH 33JaHHON CKOPOCTH MOABbEMHAs CUIIa ObljIa MAKCUMAJIBHOM ?»)

TemaTnveckoe MJIAHUPOBaAHME

KosnyecTBo yacoB
TemaTuyeckoe NJIAHUPOBaAHUE OTBeTCTBeHHBIN Beero 10 11
KJIace | Kjiace

Tema 1. CoBpemenHoe uHxkeHepHoe | [IpencraBurens 4 2 2
oOpa3zoBanue B Poccun By3a-TlapTHEpa
Tema 2. [Ipodopuenrtanuonusiii | OO 2 1 1
MOHUTOPUHT
Tema 3. Kagposeiii  norenuman | [IpencraBurens 2 1 1
MPEANPUATHN TOPOJICKOTO OKpyTa MYHUITUTIATUTETA,

napTHEp-

paboToiaTesnb
Tema 4. Dxckypcum Ha upennpustus | [lapTaep- 10 6 4
TOPOJICKOTO OKpyTa paboToaTenb
Tema 5. [Tpodopuenrtanuonnsie | [TapTHep- 2 1 1
BCTPEYH C MPEJCTABUTEISIMU TTpodeccuii | paboToaaTenb
Tema 6. Pemienue npaktudyeckux kericos | [lapTHep- 92 45 47
U 3a1a4 no uHpopmaTuke/ MaremaTrke/ | paboTOAATENb,
busuke By3-naptaep, OO
Tema 7. IlomroroBka obywarommuxcs k | OO, napTHep- | 14 8 6
Y4acTHIO B PErMOHABHBIX OJIuMMHUaaax/ | paboroaaTes,
KOHKYypCax BY3-TIApTHED
Tema 8. Owmnnaiin npodnpoba Ha | [lapTHep- 2 2 0
matdopme «buiet B Oyayiiee» paboToaresns,

By3-naptaep, OO




KounuyecTBo yacos
TemaTnuyeckoe MJIAHMPOBAHME OTBeTCTBeHHBIN Beero 10 11
KJIACC | KJIace
Tema 9. Koncyneranuu no npoektHoi | OO, IapTHEP- 4 0 4
IEATENbHOCTH paboToiatesns,
BY3-TIAPTHEP
Tema 10. UToroBoe 3ansitue 00, napTHep- 4 2 2
paboToaresns,
BY3-TIApTHEP
Uroro 136 68 68

Tema 1. CoBpeMeHHOe HHKeHepHOe o0pa3oBanue B Poccun

Copep:xanmne:

O030p MPUOPUTETHBIX MHKEHEPHBIX HANPABICHUN MOJATOTOBKM B BEAYLIMX By3ax
P® (®II «lIpuoputer 2030», OmOpHBIE YHUBEPCUTETHI, WHKMHUPUHTOBBIE LIEHTPHI).
Oco0eHHOCTH y4eOHBIX IUIAHOB, MPOQUIbHBIE AUCHMIUIAHBI, (POPMBbI MPOU3BOICTBEHHOMN
MPaKTUKH.

[lepcnekTUBBI TPYAOYCTPOMCTBA U KAPHEPHBIE TPEKU BBIITYCKHUKOB.

3HaKOMCTBO C POTPaMMaMH LI€JIEBOI0 OOYUEHUS U CTUIEHANATIEHOM TOIEPKKOM.

Cdepbl 0TBETCTBEHHOCTH:

By3-mapTHep: NpeloCTaBlIEHUE aKTyaJbHbIX JAaHHBIX O HAIPaBJICHUSAX, YYEOHBIX
IUIaHAX, TPEOOBAHUAX K MOCTYMAIOIINM; IPOBEACHUE NMPE3EHTAIIMOHHBIX BCTPEU.

OO: opraHuzauus pacnucaHusi, oOOecleuyeHue TEXHUYEeCKoW 0a3pl i
TpaHCISALUN/BCTPEY, KOHTPOJIb OCELAEMOCTH.

Pabotogarenn: akTyanuzauus HHQOpManMu O TpeOOBAaHUSAX K KOMIETEHLMSIM
BBIIIYCKHHKOB, y4acTue B (POPMUPOBAHUN NIEPEYHS 1I€JIEBBIX HAIIPABJICHUH.

Tema 2. I[IpoopueHTAIHOHHBIA MOHUTOPHHT

Copep:xanmne:

KomMriekcHasi TMarHoCTHKa MHANBUAYATbHBIX CKIIOHHOCTEH, KOTHUTHBHBIX CTHIICH
U CKJIIOHHOCTEW K MH)KCHEPHBIM BHUIAM JACSATEIbHOCTH. MeToAMKa BKJIIOYAET: BXOJHOE
AHKETUPOBaHWE, TECTUPOBAHME HA TEXHUYECKOE MBIIUJICHUE, MNPOCTPAHCTBEHHOE
BOOOpaXXEHUE,  QJIrOPUTMUYECKYH0  JIOTUKY.  @DOpMUpPOBaHHE  HUHIAUBUIYATbHBIX
poQOpUEHTAITMOHHBIX KapT oOydarommxcs. CpaBHUTEIBHBIM aHAIM3 pPe3yJbTaTOB Ha
CTapTe U B KOHIIE Kypca.

Cdepbl 0TBETCTBEHHOCTH:

OO: mnpoBeneHue JIUATHOCTUKH, OOpaOOTKa pe3ylbTaToOB, BEJICHUE JMYHBIX
nopTdono, negarorndeckas UHTEPIPETAIHS TaHHbBIX.

By3-napTHep:  mpenocTaBiIeHHE ~ BAIMIUPOBAHHBIX  TPO(OPUEHTAITMOHHBIX
WHCTPYMEHTOB, METOJIMYECKas MOICPKKA aHAN3a IaHHBIX.

PaGoTronaTesib: corjjlacoBaHue KpPUTEPUEB OIEHKHM 0a30BbIX HHXKEHEPHBIX
CKJIOHHOCTEH, PEJICBAHTHBIX MTPOQPUITIO MPEIANPUITHS.

Tema 3. KagpoBblii NOTeHUUAJ NPEANPUATHI TOPOJICKOT0 OKpPyra
Conep:xanmne:



AHanu3 NPOMBIIUIEHHOTO ¥ TEXHOJOTHYECKOro MNpOoMiIsl TOPOJACKOTO OKpyra.
BocrtpeboBannble HampaBieHUs MNpodhecCHOHATBHOM JesTeNbHOCTH (IIPOECKTUPOBAHUE,
aBTOMaTHU3alMsl, HUPPOBOE MPOU3BOJICTBO, CEPBUC U IKCILITyaTaIIHs).

Howmenknatypa npodeccuit u ocHoBHble komneTeHuu (hard & soft skills).

O0630p KJIIOYEBBIX MPEANPUATHMA, UX CHEIUATU3AINN, UHBECTUIIMOHHBIX MPOTpaMM
Y COLIMAJIbHBIX TapaHTHM.

[IpeumyiiectBa TpPYJOYCTPOMCTBA M  KApbepHOTO pOCTa HA  JIOKAJIBHBIX
MPEIPUATHSIX.

Cdepbl 0TBETCTBEHHOCTH:

MyHuUMNAIUTeT/ AAMMHUCTPAIMS: TIPEAOCTABICHUE AHATUTHKU IO PBIHKY
TpyZa, CIIMCKOB MPEINPUITUI-PE3UACHTOB, TaHHBIX O KaJIpOBOM JACPUIIHTE.

PaboTogaresnib:onucanne BakaHCUU W TpeOOBaHUM, YCIOBUH Tpynaa, Mporpamm
HACTaBHUYECTBA U CTAKUPOBOK.

OO: wuHTerpanus MaTepuaioB B MNPOGOPUEHTAIMOHHBIE MOIYJH, OpTraHHU3aluUs
peQIIEKCUBHBIX CECCUI IO UTOTaM U3YyUEHUS.

Tema 4. JkcKypcuM HA NPEANPUATHS TOPOACKOT0 OKPyra

Conep:xanmne:

3HaKOMCTBO C  peajbHbIMM  IPOU3BOJACTBEHHBIMM  IIPOLECCAMH, LEXaMH,
71a00paTOpUSIMU U UHKEHEPHBIMU CITYKOAMHU.

JleMOHCTpanus CBSI3M IIKOJBHOM MPOrpaMMbl C TEXHOJOTMYECKMMHU ONEPALMSIMHU.
KoHkpeTHbIe AecTBUS 00YyHAOIIMXCS: U3yYEHUE MapuIpyTa TEXHOJIOTMYECKON LIETIOYKH,
MHTEPBBIO € UWHXEHepamu, (ukcanus HaOmoaeHuid B paboyeM  KypHale,
(doTo/BuAcOPUKCANS pa3pEIIEHHBIX YYACTKOB.

Pednekcus: cocraBieHne oT4era, OOCYKIEHHE YBUIEHHOTO, BBISIBICHHE
COOTBETCTBHUS JINYHBIX HHTEPECOB PEATBLHBIM YCIOBHUSAM TPYJa.

Cdepbl 0TBETCTBEHHOCTH:

PabGoronarenn: obecrneuenue Oe3zomacHOro MapiipyTra, HHCTpykTax 1o OT,
IIPEIOCTABIICHNE TMI0B-UHKEHEPOB, OPraHU3aLus JOITYCKA.

OO: cornacoBanue rpaduka, MOAroToOBKa 00y4aronuxcs, COMpoBOXKAeHUE, cOOp U
aHayn3 peIeKCUBHBIX OTYETOB.

By3-mapTHep: Meronuyeckass pa3pa00oTKa MapIIPYTHBIX JIMCTOB, AaKUEHT Ha
TEXHOJIOTHYECKUX U HAYYHBIX ACMEKTaX MPOU3BOJCTBA.

Tema 5. IIpo¢opueHTAlIHOHHBIC BCTPEYH C MPEeICTABUTESIMU NPodeccuit

Copep:xanmne:

dopMaT «KHBOTO JUajora» C JICHCTBYIONIUMH WHXXCHEpaMH, TEXHOJOTaMH,
PYKOBOJHUTEIISIMU ITPOCKTOB, BBIMTYCKHUKAMHU MTPOQPUITHHBIX BY30B.

[lenas: paspylIieHHEe CTEPEOTHIOB O Tpodeccru, JEMOHCTpaIus ITOBCEIHEBHBIX
3a/1a4, KapbePHBIX TPAeKTOpUi 1 TpeboBaHui k soft skills.

MexanuszM: TemaTHUeckue OJIOKH (MPOCKTUPOBAHUE, BHEAPECHHE, KOHTPOJIb
kadecTBa, ImdpoBm3anusg), Q&A ceccus, pa300p THUIUYHBIX OIMMOOK HAYMHAIOIIUX
cnenuanucToB. Pedrekcus: 3amonHeHne KapT KOMIETEHIMH, CaMOOIIEHKa COOTBETCTBUS
BbIOpAaHHOMY IYTH.

Cdepbl 0TBETCTBEHHOCTH:



PabGoTonaresib: mog0Op CIHKEPOB, COTIACOBAHME TEMATHK, TPEIOCTABICHHE
peanbHBIX IPUMEPOB U3 MPAKTUKHU.

00O: w™Mopgepanusi BcTped, oOecriedeHHe TalWM-MEHEKMEHTa, OpraHu3alus
oOpaTHOM CBsI3U, BEJICHUE apXHUBa BCTPEY.

By3-napTHep: ydactue B KaueCTBE HKCIIEPTOB, CBSI3b aKaJAEMUUYECKUX JAUCIIUIUIMH C
POU3BOJICTBEHHBIMU KeiCaMHu.

Tema 6. Pemenne npakTHYecKUX KeWCOB M 3aga4 1o uHPopmarTuke/
MaTemMaTuke/ pusnke

Conep:xxanue:3agaun pa3pabaThIBAIOTCS COBMECTHO padOTOAATEIeM U BY30M:
paccMaTpUBAOTCS aKTyaJlbHbIE NMPOW3BOJCTBEHHBIE CUTYyallMu (ONTHUMH3ALMUs MPOIECCa,
moa00p MaTepHalioB, pacyeT y3ia, IudpoBas BU3yalIH3allvs, aHAIN3 Opaka) ¢ y4eToOM
BO3PACTHBIX OCOOCHHOCTEH U yYpOBHA TOATOTOBKM oOydarommxcs. OOydaromuecs
paboTalOT B KOMaHJIaXx: aHaJIU3 YCJIOBUH, BBIIBU)KEHUE THIOTE3, pacdeThl, oopmieHue
TEXHUYECKOTO MPENIOKEHHUS, 3alllUTa Mepes dKcnepramu. Vcnonib3yroTcss METOBI case-
study, mo3roBoro mrypma, TPU3-anementsl, 6azoBoe CAD-monenupoBanue. AKIICHT TIPU
pa3paboTKe KEHCOB Ha MEXIUCIHUIUIMHAPHOCTH (MaTeMatuka + ¢usuka + nHpopmaTuka).
Paz6op omuboxk, peduekcuto, hopMupoBaHre OaHKA TUIIOBBIX PEIICHUM.

Keiicel MOryT BKIIIOYaTh: pacueTHO-rpadUyecKue 3a7aHusi, aIrOpPUTMHU3AILUIO
MpoI1IeccoB, paboTy ¢ AaTYUKAMU/KOHTpOJIEpaMu (IIPU HAJIMYUU O0OpYAOBaHUS), aHATIU3
WHXEHEPHBIX YEPTEKEH, ONTUMHU3AINIO TAPAMETPOB.

Cdepbl 0TBETCTBEHHOCTH:

PabGoromarenb: mnocraHoBKa MNpPOOJEMHOM CHUTyallud MJiE HPOU3BOJACTBEHHOIO
Keiica U MPUKIAAHBIX YCIOBUH 3a7a4, ONpEIEICHUE KPUTEPUEB OLEHKH, JEMOHCTpaLUs
MIPOMBIIUIEHHOIO KOHTEKCTa, BajJuAallsl OTBETOB, OOpaTHas CBA3b MO PEATMCTUYHOCTH
pELIEHNU.

By3-naptHep: pa3zpaboTka METONUK PEIICHUS, METOAUYEeCKas TMOJIepKKa M
KOHTPOJIb HayYHOW KOPPEKTHOCTH, MPEIOCTaBICHUE y4eOHBIX MaTepuajoB, pa3paboTka
CTPYKTYpBl TPOHM3BOACTBEHHOTO Ke€iica, KOHCYJIbTAIlMU TIO PACYETHBIM METOIUKAM,
npenocrapienue yaeonoro [10.

0O: amanranus 3a7a4 K MIKOJIBHOW IIporpamMme, Opranusaiusi pabodero rmnpoiiecca,
OpraHu3alusl CaMOCTOSATEIBLHON padOThl, KOHTPOJIb CPOKOB, OIICHMBAaHHE IMporpecca
oOydJaronuxcsi, OIEHKAa KOMAaHJIHOW JIMHAMUKH, WHTErpanus KeWcoB B y4eOHbIC
MPEIMETHI.

MaTteMaTH4eCcKas COCTABJISIOIIAN TEMbI:
1. ®yHKIUM ¥ THHAMHKA npoieccoB (22 yaca)

- DneMeHTapHble (QYHKIMM KaK MOJEIM POCTa, OCTBIBaHWS, KOJeOaHUM,
HACBIIICHUS.

- IlpousBomHasi: MIrHOBEHHass  CKOPOCTb, YYBCTBHUTEJIBHOCTH  IapaMeTpa,
YCKOpPEHHUE, PaCXO/I.

- HWuaTerpan: HakomieHue Tema, 3apsjaa, Marepuana, IpOMIEHHOTO My TH.

- WHiKeHepHBIl aKIEHT: 33aJaud C JaTuukaMmu (TeMmmeparypa, JAaBJeHUE,
000pOTHI), aHaNu3 rpadMKOB peabHBIX MPOIIECCOB, MOUCK IKCTPEMYMOB B OTPAHUYCHHBIX
YCJIOBHUSIX.




- Oudpa: Python + matplotlib — mnocrpoerne u muddepennmpoBanme
HKCIIEPUMEHTAIIbHBIX KPUBBIX.
MarteMaTH4eckoe coaep:RaHue
N3ydyeHne ¢QyHKIUM KaKk YHHMBEPCAJIbHOI'O S3bIKA ONHUCAHMS PEATBHBIX IPOLECCOB.
Pacmmpenue u yrimyOsieHue 6a30BOro mKOJIbHOIO Kypca
OcHoBHBIE cOepKaTEJIbHbIC TUHUM:

~ PpacHIMPEHHOE U3YYEHHE FIEMEHTAPHbBIX (PYHKLNN, UX CBOICTB U rpapuKoOB;

- mnpeoOpa3oBaHus rpa@uKoB GYHKIIHIH;

- uccnenoBanue GyHKIUI ¢ UCMOIB30BAaHUEM TIPOU3BOIHOMN - MPAKTUKA,

~ TpeAes NOCIeI0BaTENbHOCTH U (PYHKIIMY B IPAKTHUECKUX 3a7a4ax;

~ HEMPEPHIBHOCTH (DYHKIIUH;

- TpOU3BOJHAA U €€ (PU3NUECKUI, TEOMETPUUECKUN U UHKEHEPHBINA CMBICIT;

- NPUMEHEHHE MPOU3BOJAHOW K HCCIEJOBAHUIO MPOLECCOB U  pEIIECHUE
IPAKTUYECKUX 3a/1a4;

- 3aJa4¥ ONTHMH3ALUY;

~ anmnpoxkcumanus QyHKIHIA;

~ OCHOBBI UHTETPAJIBLHOIO UCUHUCIICHUS;

~ OIpele’€HHbI HMHTErpan KakK CpeICTBO BBIYMCIEHUS IUIOLIAAeH, 00BEMOB M
HAKOIIJIEHHBIX XapaKTEPUCTHUK MPOLECCOB;

~ YHCIIEHHBIE METO/bI BBIYMCIICHUM.
NnkeHepHasi HANIPABJIEHHOCTD
Vyammecss paccMaTpuBarOT MPOU3BOAHYIO KaK CKOPOCTb HM3MEHEHHUS BEJIMYHH,
AHAIM3UPYIOT [BUXKEHUE, pacCXOll PECYpPCOB, H3MEHEHUE TEeMIepaTypbl, JaBJICHUS,
HaIpsSHKEHUH, CKOPOCTH TEXHOJOTMYECKHUX MPOLECCOB, PEMIAIOT 33Jadyd ONTHUMH3ALUU
KOHCTPYKIMHM, 3aTpaT M NapamMeTpoB TEXHUYECKUX cucteM. Orianume OoT 0a3o0BOro
IIKOJIBHOTO Kypca — MPUJIOKEHHE K 3aJ1a4am

2. IlpocTpancTBo U popma (14 yacos)

— BekTopsl 1 KOOpJIMHATHI KaK CIOCO0 3aJaHUs MOJIOKEHUS JETaIH, TPACKTOPHH,
YCUITHSL.

— Ceuenus, pa3BEPTKHU, IEPECECUEHUS TOBEPXHOCTEM.

- Marpuiibl TOBOpOTa U MacIITAOMPOBaHMsS — OCHOBBHI 3D-npeobpazoBanmii.

- HWH:KeHepHBIl aKIEHT: pacyET LEHTpa Macc, MOMEHTAa UHEepUUHU (YIPOILIEHHO),
MOCTPOEHUE PA3PE30B.

- IImppa: padora B Tinkercad / OpenSCAD / Python c¢ TpéxmepHbiMu
MPUMUTUBAMH.
Oco6oe BHUMaHUE YIEISETCS PA3BUTHIO MPOCTPAHCTBEHHOTO MBIIIJIEHUS] KaK OJHOTO U3
KJIFOYEBBIX KOMIIOHEHTOB MH)XEHEPHOM MOJITOTOBKH.
MaremaTuuyeckoe coaep:KaHue

~ BEKTOPHBIA METO]I pEUICHU 3a/aY;

— KOOPAWHATHBIA METO/I;

~ OCHOBBI aHAJTUTUYECKOW T€OMETPUH;

— B3aWMHOE PaCIOJIOKEHHE 0OBEKTOB B MTPOCTPAHCTBE;

~ CTEpPEOMETPUYECKOE KOHCTPYHPOBAHHE, MPOCTPAHCTBEHHBIE TEOPEMbI CUHYCOB U
KOCHHYCOB



~ CEuYeHus,
~ METOZbI MOCTPOEHUS MPOCTPAHCTBEHHBIX MOJIEIIEH;
~ TeoMeTpHYeCcKue IpeoOpa3oBaHus;
~ DJIEMEHTHI MH)XEHEPHOH Tpaduku.
HNHKkeHepHass HATIPABJIECHHOCTh
PaccmarpuBaroTcs 3aJaud  MPOEKTUPOBAHUA JIETAIEH, CTPOUTENBHBIX KOHCTPYKLUM,
MEXaHU3MOB, pacuéTa pa3MepoB OOBEKTOB, MOCTPOCHUS YEpTeXKEH M TPEXMEPHBIX
MO/IEIIE.

3. MaTtpuupl, cuctembl, 1aHHbIe (14 yacoB)

- Pemienue cucteM JTMHEMHBIX YpaBHEHUN — OCHOBA CTaTHKH, LieTieH, OaJaHCOB.

— Martputibl kKak TaOAUIIBI TAHHBIX U OMIEPATOPHI IPeoOpa3oBaHUM.

- WH:KeHepHBIH aKIEHT: pacy€T pacmpeneseHus cuil B ¢epme, TOKOB B y3iax,
00paboTka n300pakeH ((PUIBTPHI).

- Hudgpa: NumPy + peuienue cucteM BCTPOCHHBIMU METOIAMM.
Pa3nen BBOOUTCA Kak MaTEMaTUYECKasi OCHOBA COBPEMEHHBIX MHKEHEPHBIX BBIUYMCICHUM.
MartemMaTH4eckoe coaepKaHue:

~ MaTpulbl;

~ JEUCTBHS HaJ MaTpULAMH;

~ CHCTEMBI JIJMHEUHBIX YPAaBHCHUM;

~ METOJIbI PELIEHUS CUCTEM;

- ompenenureny (Ha 6a30BOM YPOBHE);

- TIOHSITHE BEKTOpa B KOOPAUHATHOU (popMme;

- JIMHEWHBIE MOJICIIN.
NnkeHepHasi HANIPABJIEHHOCTD
[Ipumenenue martpul, npu oOpabOTKe H300pa)KEHUH, MOAEITMPOBAHUU MEXaHU3MOB,
KOMIIBIOTEpHOH rpaduke, poOOTOTEXHUKE, aBTOMATUYECKOM YIIPABIICHUU.

4. JINCKPETHOCTD, rpadbl, aaroputMsl (12 yacos)

- I'padbr — ceTtu Tpy0O, 10OpOT, CBSI3EH, DIEKTPUUECKUX CXEM.
[Tonck myTH, MUHUMAJIBHOE I€PEBO, MOTOK.

- KomOuHaTopuka — 4ncio BApUaHTOB COOPKH, OTKAa30B, KOH(PUTYpAITUHi.

- HWHxKeHepHBIH AaKLNEHT: MapLIpyTU3alus B  JIOTUCTUKE, JHArHOCTHKA
HEHUCTIPABHOCTEN.

- Iudpa: peanuzanus npocTeix aaroputmMo Ha Python.
Paznen hopmupyeT 0CHOBY MHAKEHEPHOTO U aJITOPUTMUYECKOTO MBIIIIJICHUS.
MarteMaTH4eckoe coaep:KaHue:

- MHOXECTBA,

- rpadbr;

- KOMOHMHATOPHBIE METO/IbI,

~ aJITOPUTMBI TOUCKA;

~ aJITOPUTMBbI ONTUMU3AIUY;

- 3aJa4¥ Ha KOJMYECTBO MHPOPMAITHH

~ OIIEHKA KOJIMYeCcTBa HHPOPMAIINK;

~ PEKYpPpEHTHBIE COOTHOUIEHUS,



~ OCHOBBI TEOPUU KOJUPOBAHUS.

HNHkeHepHass HANIPABJIECHHOCThH

Pemienne 3amady MapumpyTW3anuy, NPOEKTUPOBAHUS CETEHM, MOCTPOEHHUS aAITOPUTMOB
yIPaBIICHUS], AaHATTN3a AIEKTPUUECKUX CXeM, IIU(DPOBOM IIEKTPOHUKHU.

5. Heonpeneaénnocthb u qannbie (10 yacos)
BeposTHOCTh 0TKa3a, I0BEPUTEIIbHBI HHTEPBAJ, TOUHOCTh U3MEPEHUM.
- Koppensuus — cBsi3aHbl 11 BUOpanus U U3HOC?
Perpeccust — nmporuo3s pecypca 1o JaHHbIM.
NuxenepHblii akueHT: 00paboTKa peajabHBIX JIOTOB C UCTIBITAHUMA.
- Iudpa: pandas + statsmodels.
dopMupyeTrcsi TOHMMaHHE  CIy4allHBIX  MPOIIECCOB M METOJNOB  0OpabOTKHU
AKCIIEPUMEHTAILHON HHPOPMAIUH.
MaremaTn4eckoe coiep:KaHue
~ BEpOSATHOCTHBIE MOJCIIH;
- pacupencieHus;
- CTaTUCTHUYECKHUE XapaKTEPUCTUKH;
- 00paboTka pe3ynbTaTOB U3MEPEHUM;
~ KOpPPEISALMOHHBIA aHAIIN3;
~ OCHOBBI PETPECCUOHHOI0 AHAJIN3A;
HNHuxeHepHasi HAIPABJICHHOCTH
OOpaboTka pe3yJbTaTOB HKCIEPUMEHTOB, AHAJIM3 TOYHOCTH HW3MEPEHHM, OIIEHKa
HaJEXKHOCTH 000PYI0BaHUS, aHAIN3 TPOU3BOACTBEHHBIX IIPOLIECCOB.

6. MaTtemaTnueckoe MoaeupoBanue (20 4acoB) —IeHTPAIbHBIH MOILYJIb
- IlocTpoeHue MoaeIH «BXOJ — COCTOSIHUE — BBIXO/I».
- BrI160p ympoienuii, mpoBepka Ha KpailHUX peKuMax.
Uucnennoe unrerpupoBanue u pemenue O/1Y.
CKBO3HBIE 32/124H .
o JIBUKEHUE CHapsJla C CONPOTUBIICHUEM,;
o HarpeB JBUTATEJS;
o TIPOCTEHIIAs MOJIEJIb MOCTa;
o JUHAMHUKA MOIMYJISIIIH/YKOCUCTEMBI (JJIs1 OUOUHKEHEPHH ).
OrneHka aJieKBaTHOCTH MOJICTU: CPABHEHHUE C DKCIIEPUMEHTOM.
- Mror: 3anura MOJIeIM B BUJI€ OTYETA + UHTEPAKTUBHOTO CUMYJISITOPA.
MarteMaTH4eckoe coaep:KaHue:
— JTanbl NOCTPOEHUSI MAaTEMAaTUUECKON MOJIEIH;
~ BBIOOp NMEPEMEHHBIX;
— JOMYIICHHUS;
— MaTeMaTUYECKOE OMHUCAHNE OOBEKTA;
~ aHaJIu3 MOJIEIH;
~ KOMIIBIOTEPHOE MOJEIUPOBAHUE;
~ UHTEpIpeTalus pe3yJbTaToB;
~ OIIEHKAa TOYHOCTU MOJIENH;
~ TPOBEpPKA aJIEKBATHOCTH MO/IEIIH.



IIpakTHyeckue 3axa4u
~ MOJEJIMPOBAHNE ABW)KEHUS;
~ MOJEJINPOBAHUE TEINIOOOMEHA;
- pacu€r pacxo/ia MaTEpUaoB;
~ MOJEJINPOBAHUE AIEKTPUUECKHUX LEEl;
~ MOJEJINPOBAHUE IKOJIOTUYECKUX MTPOLIECCOB;
~ ONTUMM3ALMs JOTMCTUYECKUX 3a/1a4;
~ HCCJIEIOBaHUE TPOYHOCTH KOHCTPYKLHMM (Ha yHIPOUIEHHBIX MOJEIIAX ).

Tema 7. IloaroroBKa 00y4auuxcsi K y4acTHIO B PErMOHAIbHBIX OJIUMIIMATAX/
KOHKYypcax

Conep:xxanue:Pa3bop 3agad  MKOJRHOTO W MYHHIMIAIBHOTO  3TaloB
BCEPOCCUICKOMN OJIMMITHAIIBI MKOJILHUKOB. OJIUMITHATHBIE METOIBI U UJIEH.

IToaroroska y4eOHOTO HCCJIEIOBAHHUS (MUHU-TIpOEKTA)
WH)KCHEPHOW/MaTEeMaTUUECKON HAIPaBJIICHHOCTH M ero 3ammra. [louck mpoOsiemsl,
dhopMyJIMpOBaHUE TEMAaTUKH MPOEKTOB, (POpMHpOBAHHE MPOSKTHBIX TPYIII, pa3padoTka
JTOPOXKHBIX KapT. IToAroroBka TEXHWYECKOW JOKYMEHTAllMM, MAaKETOB, MPE3CHTAIUN U
crinuedd. TpeHUpOBOUYHBIE 3alIUTHI IMEpPE]l IKCIEPTHBIM KIOpU. YYacTHE B KOHKypcax
PETHOHAIBLHOTO YPOBHS IO MHKEHEPHO-TEXHUICCKOMY TTPOHIIIO.

Cdepbl 0TBETCTBEHHOCTH:

By3-napTHep: Hay4YHOE pPYKOBOJACTBO, JKCIEPTH3a HOBHU3HBI, TMPEIOCTABICHHEC
JOCTYyTIa K 1a00paTopHOMY 000pYI0BAHHUIO.

PabdoTonarein: OIleHKa MPUKIATHON LICHHOCTH, MPEIOCTABIICHUE
MIPOMU3BOCTBEHHBIX JAHHBIX ISl TIPOEKTOB, CIIOHCOPCKAas/MaTepHaIbHAs TOACPKKA TTPH
HEOOXOIMMOCTH.

0O: agMUHHACTPUPOBAHNE KOHKYPCHBIX 3asSBOK, IEIarOTHYECKOE COMPOBOXKICHHUE,
OpraHu3alys TPEHUPOBOYHBIX 3TAIOB, (PUKCAIUS JOCTHKEHUN B MOPTHOIIHO.

MaremaTn4yecKasi COCTABISIONIAA TEMbI:
1. BeruucauTeabHbIEe MeTOABI (7 YacoB)
Korna aHanuTuky HET — YTO AeNaTh?
Meron HetoToHa, ureparuu, uncieHHoe nuddepeHnupoBanie/MiHTETrpUPOBAHKE.
- Br16op miara, orieHKa NOTrpenHOCTH, YCTOMYHUBOCTD.
NuxeHepHbIl aKNEHT: pacuéT HEJMHEHHON nedopmaiinu, HECTAllMOHAPHOIO
TEMI000MeHa.
Paznen 3HAKOMUT ydYalIMXcCsi C BBIYMCIUTEIbHBIMU METOJAMH, HCIIOJIb3YEeMbIMU B
COBPEMEHHOW MH)KEHEPHOU MPAKTHUKE.
MartemMaTu4eckoe cofaep:KaHue:
— TpUOMMKEHHBIC BEIYUCIICHUS;
~ OLICHKA MOTPEUIHOCTEN;
~ METOJBI PELICHUS] YPABHEHUM;
~ YHUCJIEHHOE MHTErPUPOBAHUE;
- uucineHHoe nuddepeHIMpoBaHue;
~ UTEpalMOHHBIE METO/IbI;
~ OCHOBBI BBIYHCIIUTENIBHBIX aJITOPUTMOB.




NuxenepHasi HANPaBJIEHHOCTH
Hcnonp30BaHne METOAOB YHCICHHOIO aHalu3a MpU pElIeHHH 3a7ad, ISl KOTOPBIX
HEBO3MOJKHO IOJIYYUTh aHAJTUTUYECKOE PEIICHHUE.

2. lndpoBble HHCTPYMEHTHI HH:KeHepa (7 YacoB)
N3yueHnue cOBpeMEHHBIX CPEJICTB MATEMATUUYECKUX BHIYMCIICHUM.
OcBauBarorcs:
— DBJIEKTPOHHBIE TAOIUIIBL;
— CHCTEMbI KOMITBIOTEPHOU MaTeMAaTHKH;
— MareMmaTtudeckue oudamorexku Python;
— TMOCTPOCHHE IPAPUKOB;
— 00paboTka MacCCHBOB JIaHHBIX;
— YHCIIEHHBIC SKCTICPUMEHTHI;
— BU3yalIHM3alus pe3ybTaToB;
— pacu€T mapameTpoB KOHCTPYKITUH;
— wuccienoBanre 3 (HEKTUBHOCTH MHXCHEPHBIX PEIICHUH;
— aHaJIU3 TPAHCIIOPTHHIX TIOTOKOB;
— MOJICTTUPOBAHKE JIBUKEHUS pOOOTOB.

Tema 8. OnJtaiin npodpnpoda Ha miarpopme «buwier B Oyayuree»

Copep:xanmue:

Opranu3anusi TPOXOXKIEHUA O00y4arolMMUCA MPOPECCUOHAIBHBIX MPo0 1O
MHKEHEPHBIM KOMIIETCHIIUSIM.

MexanusM: peructpanusi Ha IuatQopme, MPOXOXKICHHE BBOJHOTO HMHCTPYKTaXka,
CaMOCTOSTENIbHOE BBINOJHEHUE 33JaHUN B JIMYHOM KaOMHETE, aHajlu3 pPe3yJIbTaToB,
COCTABJICHHE UHJIMBUIyaIbHBIX PEKOMEHIALIMM.

Hcnonp3oBanne MaHHBIX JJIs1 KOPPEKTHUPOBKH OO0pa30BATEIBHOTO MapIIpyTa H
BbIOOpA HaIpaBJICHUS TPOEKTHOM 1€ATEIbHOCTH.

Cdepbl 0TBETCTBEHHOCTH:

OO: TexHuyeckas OpraHu3anusl JOCTYIA, KOHTPOJIb IMPOXOXKACHMS, ICUXOJIOro-
IeJaroru4eckasl MHTEpIpeTanns pe3yiabTaToB.

By3-mapraep u Pa0otomaresb: COINIACOBAHHME PEJIEBAHTHBIX TPEKOB Ha
maTgopme, MPEAOCTAaBICHUE PEKOMEHJAUUWA IO Pa3BUTHUIO BBISBICHHBIX Je()HUIMTOB
KOMITETEHIIUM.

Tema 9. KoncyabTanum no npoeKTHOM 1eSITeJIbHOCTH

Copep:xanmne:

NunuBryalbHOE M TPYIIIIOBOE COMPOBOKIECHUE Ha BCEX ATamax MPOEKTa: BHIOOP
TEMbl — TIOCTAaHOBKa MPOOJEMbl — JMTEPATYypPHBIN/TIATEHTHBIN 0030p — pa3paboTka
METOJMKN — IKCIIEPUMEHT/MOJICTUPOBAHNE — KOHCYIBTAIIUHU 0 TIOJITOTOBKE MPOEKTa —>
aHaJIN3 Pe3yJIbTaToB — 0(OPMIICHHUE MTPOEKTA — MOATOTOBKA K 3aIIUTE.

Bo3mosknbrit popmar: 1 pa3 B 2 Hesenu Mo pacuucaHuio, OYHO/OHIIAMH.

Benenue mHeBHHKA MpOEKTa, (PUKCAIUS ATATIOB, KOPPEKTUPOBKA IJIAHA.

Cdepbl 0TBETCTBEHHOCTH:



By3-nmaprHep: Ha3HaueHUME HAy4YHBIX PYKOBOIAUTEJEH, KOHTPOJIb AKAIAEMHYECKON
YECTHOCTH, METOIMYECKUE KOHCYJIBTALUU IO CTPYKTYpE U O(POPMIIEHUIO.

Pa0doromarenb: ONEHKA  MPAKTUYECKOM  NPUMEHUMOCTH, IPEIOCTABICHHE
JaHHBIX/000pYyIOBaHUS 1JIs1 UCTIBITAHUM, PELIEH3UPOBAaHUE.

OO: nenaroru4eckoe  CONPOBOXKIEHUE, KOHTPOJb CPOKOB, OpraHM3alus
IIPOMEKYTOUYHBIX 3aIIUT, yYET PE3YJIHTATOB B UTOIOBOM aTTECTALlUU.

Tema 10. UTorosoe 3ansitue

Conep:xanue:

HtoroBast koHTponpHasi pabora. HToroBoe wMepompusthe mo (opme HaydHO-
MPAaKTUYECKOM KOH(PEPEHLIHH WIM WHKEHEPHOI0 XaKaTOHA-JIEMOHCTPAlUH, 3allUTHI
IIPOEKTOB.

Konuenuus: 3alMTa  JYYIIMX  [POEKTOB,  HarpaxieHHe, BBICTaBKa
MaKeTOB/Mpe3eHTAIlNi, TOJIMMCAHUE COIJIAIIEHUA O HaMEpPEHHUSX Ha IieJieBoe 00ydeHue
WIH CTQXKUPOBKHU, BPYUEHHE CEPTUPHUKATOB O MPOXO0KIECHUU POTPaMMBI.

Pednekcusi: cpaBHEHHE CTApTOBBIX U HWTOTOBBIX HPOGOPUEHTALMOHHBIX Kapr,
IUTAHUPOBAaHKE JalbHEWINEH TpaeKTopuu (MOCTYIJICHUE B By3, Y4acTHE B OJMMIIMAJAX,
TPYJOYCTPOMCTBO IOCJIE BY3a).

Cdepbl 0TBETCTBEHHOCTH:

OO: opraHuzanus  IUIOUIAJKM, TaMHUHI,  TEXHHUYECKOe  oOecreueHue,
JTOKYMEHTaJIbHOE 0(opMIieHre, MHPOPMHUPOBAHUE POIUTEIICH.

By3-naprHep: ydacTtue B >KIOpH, NMPEJOCTABICHHE CEPTU(UKATOB/TIPUOPUTETHOTO
PACCMOTPEHHUS NPU NOCTYIJIEHUH, BBICTYIUJIEHUE C AHAIUTUYECKUM OTYETOM.

PabGoronaresnb: OLEHKA NPOEKTOB C TOYKH 3pPEHHSI BHEAPEHUS, IPEIITIOKECHUE
CTaXUPOBOK/IIEJIEBBIX MECT, (PUHAHCUPOBAHKE MPU30BOr0 (POHIA WU 00OPYAOBAHUS.



4. YHEBHO-TEMATHYECKOE INIAHUPOBAHUE

Ne . KoumnuecTrBo yacos Xapakrepucruka
u/n Tema 3ansTHil OcHoBHOE coaep:xaHue Bup 3ansaTus AeSITeJIbHOCTH
TEOpHUs | MPAKTUKA 00y4ar0IuXCcs
1 CoBpemeHHOE 1 3 O0630p NPUOPUTETHBIX Bcerpeua- 3HAKOMCTBO C
WHXEHEPHOE 00pa30BaHUE WHXEHEPHBIX HAIIPABJICHUIA CEMUHAp MPUOPUTETHHIMU
B Poccun MOATOTOBKHU B BEAYILIUX HaIpaBJICHUSIMU
By3ax P® (®II «IIpuopurer IIOATOTOBKH
2030», onopHbIE VH)XEHEPHBIX KaJpOB U
YHUBEPCUTETHI, 00pa3oBarenbHbIMU
WHXUHUPHUHTOBbIC porpaMmamMu
1eHTphl). OCOOCHHOCTH TEXHOJIOTHYECKHUX

y4eOHBIX IJIAHOB,
npoHIIbHBIE AUCITUTUIUHBI,
(dbopMbI IPOU3BOICTBEHHON
npakTuku. [lepcekTuBbl
TPYAOYCTPOUCTBA U
KapbepPHBIC TPEKU
BBIITYCKHUKOB. 3HAKOMCTBO
C MPOrpaMMaMHu LIEJIEBOTO
o0yueHus u
CTUIICHIUAJILHOU
TTOJJIEPAKKOIM.

BY30B. AHanu3
TpeOOBaHUM K
aOUTypUEHTaM.




Xapakrepucruka

Ne . KoumnuecTBo yacos
/i Tema 3ansiTHI OcHoBHOe coJep:kaHue Bun 3ansitus e TeJIbHOCTH
TeoOpHsl | MPAKTHUKA o0yJaomuxcs
2 [TpodhopueHTalMOHHBIN 1 1 Komnnekcnas nuarnoctuka | /lnarnoctuka + [Ipoxoxenue
MOHHUTOPHUHT WH/IMBH Ty JTbHBIX NPAKTUKYM | PO OPUCHTAIIMOHHBIX
CKJIOHHOCTEH, TECTOB, 3aIIOJTHCHHE

KOTHUTUBHBIX CTUJIEH U
CKJIOHHOCTEH K
WHXEHEPHBIM BHJIaM
neaTeIpbHOoCTH. BXogHOE
AHKETUPOBAHUE,
TECTUPOBAHUE HA
TEXHUYECKOE MBIILICHHE,
MIPOCTPAHCTBEHHOE
BOOOpaxxeHue,
aNTOPUTMHUYECKYIO JIOTHKY.
dopMupoBaHue
WHIUBU Ty AIbHBIX
npo(OpUEHTAITMOHHBIX
KapT 0Oy4aronmxcsl.

aHKET, aHAJIN3 JTUYHBIX
pE3yNbTATOB,
(dbopmupoBaHue
IIEPBUYHOU
npooprEeHTAITMOHHOMN
KapThl.




Xapakrepucruka

Ne . KoanyecTBO 4acoB
u/n Tema 3aHATHI OcHOBHOE coJiep:KaHue Bun 3ansatus IeATeIbHOCTH
TEOPHUS | MPAKTHKA 00y4Jaromuxcsi
3 KanpoBblii moTeHman 1 1 AHaJH3 MIPOMBIIICHHOTO U Jlexkmus + N3yuenue kapThbl
IpEANPUATHNA TOPOICKOTO TEXHOJIOTHYECKOT0 JIACKYCCHS MIPENPUATHN OKpyTa,

OKpyTra

podusst TOpoACKOTo
okpyra. BoctpeboBanHbIC
HaIpaBJICHUS
npohecCUOHAIBHOM
TSI TEIIbHOCTH
(MpOEeKTUpPOBAHUE,
aBTOMaTU3alus, HuppoBoe
IPOU3BOJCTBO, CEPBUC U
AKCILTyaTaIus).
Howmenxknarypa npodeccuit
Y OCHOBHBIE KOMIIETCHIINH
(hard&softskills). O630p
KITFOUEBBIX TPEINPUSITHH,
UX CIIeIUATH3aIlH,
WHBECTUIIMOHHBIX
IPOrpaMM U COLIUATBHBIX
rapaHTHUH.

aHaJIN3 KaJIPOBBIX
MOTPEOHOCTEM,
o0cyXeHue
MPEUMYIIECTB paOOTHI
Ha JIOKAJIbHBIX
MPEANPUATHSX.




Xapakrepucruka

Ne . KoumnuecTBo yacos
/i Tema 3ansaTuii OcHoOBHoOE coepKaHue Bun 3ansitust AeATEeJIBbHOCTH
TeoOpHsl | MPAKTHUKA o0yJaomuxcs
4 DKCKypCcHUH Ha 2 8 3HAKOMCTBO C peasibHbIMH | [Ipon3BocTBEH Habmronenue
IPEIIPUITUAS TOPOJICKOTO IPOU3BOACTBCHHBIMU Hasi OKCKypCUsl | TIPOU3BOACTBCHHBIX
OKpyTa MpoLeccaMu, leXamH, IPOIIECCOB,
nabopaTopusMu u MHTEPBBIOUPOBAHNE

WHXEHEPHBIMU CITyKOaMHU.
JemoHcTpanus cBsizu
IIKOJIBHOU MTPOTPAaMMBI C
TEXHOJIOTHYECKIUMHU
onepanusamu. M3yuenue
MapIuipyTa
TEXHOJIOTUYECKOM IETTOYKH,
WHTEPBBIO C UH)KEHEPaMH,
bukcanys HabIOACHUH B
pabodem KypHale.
Pednekcusi: cocraBnenue
oT4eTa, 00CYXICHUE
YBUCHHOTO.

WHXEHEPOB, BEJICHUE
pabouero xypHana,
dborto/Buneodukcarms,
HAIMCaHWEe OTYETOB TI0
UTOTaM SKCKYPCH.




KoanuecTrBo yacoB

Xapakrepucruka

npoiiecca, moadop
MaTepHaJioB, pacyueT y3Ja,
udpoBas BU3yanu3arus,
aHanu3 Opaka). Pabora B
KOMaH/IaX: aHaJIN3
YCJIOBUM, BBIJBHKEHNE
TUIIOTE3, PACUYETHI,

oopMIICHHE TEXHUYECKOTO

I‘Di Tema 3aHATHH OcHOBHOE coJiep:KaHue Buj 3ansarus JesITeJIbHOCTH
TeoOpHsl | MPAKTHUKA o0yvyaumuxcsi
5 [IpodopueHnTaninoHHbIE 1 1 dopMar «GKHUBOTO TUATIOTa» Bcerpeua- VYyacTtue B auaiore ¢
BCTPEYH C C IEUCTBYIOIIUMHU auaor + npodeccruoHanamu,
MPEJCTaBUTENSIMU WHXEHEpaMH, MacTep-Kiacc | 3aJaBaHUE BOIPOCOB,
npodeccuit TEXHOJIOTAMH, aHaJlu3 KapbepHBIX
PYKOBOJUTEISIMA TPACKTOPUH,
MIPOCKTOB, BBITYCKHUKAMU 3aM0JIHEHUE KapT
npOoUILHBIX BY30B. KOMITCTCHIINH,
TemaTuyeckue OJ0KH CaMOOIICHKA
(MpOEeKTUPOBAHUE, COOTBETCTBUS
BHEJIPEHHE, KOHTPOJIb BBIOpAaHHOMY ITyTH.
KauecTBa, MUMPOBU3ALINS),
Q&A ceccust, pazbop
TUTIAYHBIX OIMIUOOK
HAYMHAIOIIUX
CIEHUAIIMCTOB. 3alOTHEHUE
KapT KOMIIETCHIIUH.
6 Pemenue npakTu4eckux 6 86 [IpakTUKyM MO pelIeHno [IpakTukym + Komannnas pabora
KEICOB M 33/1a4 1o aKTyaJlbHBIX MPOEKTHAas HaJ| KelicaMM, aHaJIu3
uH(popmaTuke/ IIPOU3BOICTBEHHBIX pabora ITPOU3BOJICTBEHHBIX
MaremaTuke/ pusuKe cUTyalnui (ONTUMHU3AIHUS CUTyaIuii, pa3padoTka
TEXHUYECKUX

PEIIEHNM, CO3JaHNE
CAD-monenei,

MPE3CHTALUA U 3alUTa

peILIEHH TIepe
AKCIIEPTaAMH.




n/n

Tema 3ansarTuid

KoanuecTrBo yacoB

TeOpus

NMPpaKTHKa

OcHOBHOE coJiep:KaHue

Bua 3ansatus

Xapakrepucruka
AeSITeJIbHOCTH
00y4ar0IuXcs

MPEAJIOKEHHUS], 3aIUTa
nepes SKCIepTaMu.
Mertonsl case-study,

MO3roBoro mrypma, TP13-

asieMeHTHI, 6a3oBoe CAD-
MOJIETTUPOBAHUE.
[IpakTHKyM 1O pELIEHUIO
3a/1a4, pa3paboTaHHBIX

COBMECTHO paboToj1aTesieM

u By3oM. PacueTHo-
rpaduyueckue 3aaaHusl,
AITOPUTMHU3ALIUS
polLeccoB, padoTa ¢

JATYMKAMU/KOHTPOJUIEpaMu

, @HAJIN3 UH>KEHEPHBIX
YepTEkKEN, ONTUMU3ALIUS
napaMeTpoB.
MexauCUUIIMHAPHBINA
akKIeHT (MaTeMaTHKa +
¢u3uka + nadopmartuka +
TexHosiorus). Pazoop
omuooK, pediexcus,
dbopmupoBaHue OaHKa
TUIIOBBIX PEUICHUM.




Xapakrepucruka

Ne . KoumnuecTBo yacos
/i Tema 3ansiTHI OcHoBHOe coJep:kaHue Bun 3ansitus e TeJIbHOCTH
TeoOpHsl | MPAKTHUKA o0yJaomuxcs
7 [TogroroBka 6 8 OT60p TEM POEKTOB, [IpoexTHbIi | BbIOOp TEMBI MTpOEKTa,
00yJaromuxcst K y9acTHIO (dopMUpOBaHKE TPOSKTHBIX cemuHap + dbopMupoBaHue
B PETMOHAIBHBIX rpyIi, pa3padboTka nabopaTopHas | KOMaHj, pa3paboTKa
oJIMMITHa1ax/ KOHKypcax JTOPOXXHBIX KapT. OOydeHme pabora JOPO’KHOU KapThI,

METOJ0JIOTUHU ITPOEKTHOU
NEeATEeIbHOCTH (LIeJIH,
3aJa4u, dTallbl, PECYPCHI,
puckn). [lonrotoBka
TEXHUYECKOU
JOKYMEHTAIIUU, MAKETOB,
MPE3CHTALIMN U CITUYCH.
TpeHnpOBOUHBIE 3ALINUTHI
1Iepe.l SKCIIEPTHBIM KIOPH.
YuacTtue B KOHKypcax
PETUOHAIIBHOTO YPOBHSI.

CO3/1aHHE
MaKeTOB/IIPOTOTHUIIOB,
MOJTOTOBKA
IIpE3EHTAlUN, y9aCTHE
B TPEHUPOBOYHBIX
3aIINATax, y4acTHE B
PErHOHAJIBHBIX
KOHKYpCax.




Xapakrepucruka

Ne . KoumnuecTBo yacos
/i Tema 3ansiTHI OcHoBHOe coJep:kaHue Bun 3ansitus e TeJIbHOCTH
TeoOpHsl | MPAKTHUKA o0yJaomuxcs
8 Omnunaitn npogrpoOa Ha 0 2 Opranuzanus OmnnaitH-pabota Perucrpauus na
iatopme «bumer B TIPOXOXKICHUS + aHaNMM3 matgopme,
Oymyriee» podeCCHOHATBHBIX P00 BBITIOJTHCHHE
110 MH)KCHEPHBIM podeCCHOHATBHBIX
KOMIIETEHIIUSIM. npo0, aHaIu3
Peructpanms va MTOJTYYCHHBIX
maTdopme, TPOXOKICHHE pE3yNIbTATOB,
BBOJTHOTO MHCTPYKTaXKa, CpaBHEHHUE C BXOTHOM
CaMOCTOSITEIIbHOE JTUArHOCTUKOM,
BBITIOJIHEHUE 3a/IaHUI B KOPPEKTUPOBKA
JUYHOM KaOWHEeTe, aHAIHN3 WHJIUBUTyaJIbHOTO
pE3yNbTaTOB, COCTABICHUE 00pa3oBaTeNbHOTO
VH/TMBH Ty JTbHBIX MapuipyTa.
PEKOMEH TAIN.

HMcnonp30BaHue TaHHBIX
TU1Sl KOPPEKTUPOBKHU
00pa3oBaTEIHLHOTO
MapHipyTa.




Xapakrepucruka

Ne . KosuuecTBO 4yacoB
/i Tema 3aHATHH OcHoOBHOe coJiep:xaHue Buj 3ansTus AesTeJIbHOCTH
TeoOpHsl | MPAKTHUKA 00y4Jaromuxcsi
10 Koncynbramuu mo 0 4 NHnuBuyanbpHoOe U NunuBuayansH | BeiOop TemMbl poekTa,
IIPOCKTHOM JEATEIbHOCTU T'PYIIIIOBOE COMPOBOXKICHUE ast MIPOBEJICHUE
Ha BCEX JTamax MpoeKTa: KOHCYJIbTAITHSI JUTEPATYPHOTO
BBIOOpP TEMBI — + rpynmnoBas o030pa, pa3zpaboTka
MOCTaHOBKA MTPOOIEMBI — pabora METONKH
JUTEpaTypPHBI/TATEHTHBIN HCCJIEI0BaHUs,
0030p — pa3paboTka MPOBEJICHUE
METOIUKHA —> AKCIICPUMEHTOB,
AKCTICPUMEHT/MOJICTUPOBAH aHaJIN3 TaHHBIX,
He — aHaJIN3 PE3yIbTaTOB odopmicHHE
— odopMIICHHE TIPOCKTa — IIPOCKTHOM
ITOJITOTOBKA K 3aIIUTE. JIOKYMEHTAITNH,

Benenune nneBHHUKA
IpoeKTa, (PuKcaIys Tamnos,
KOPPEKTHPOBKA IJIaHA.

IIOATOTOBKA K 3allIUTC.




Xapakrepucruka

Ne . KoumnuecTBo yacos
/i Tema 3ansiTHI OcHoBHOe coJep:kaHue Bun 3ansitus e TeJIbHOCTH
TeoOpHsl | MPAKTHUKA o0yvyaumuxcsi
11 Htorosoe 3anstue 0 4 Htorosoe meponpusTue mo Hrorosas [TyO6nuynas 3ammTa
dbopme Hay4dHO- KOH(epeHLIUs | MPOEKTOB, y4acTHE B
MPAKTUIECKOMN JTUCKYCCHSX,
KOH(pepeHIInH uiu MTOCEIIICHUE BHICTABKU
WHKXEHEPHOT'O XaKaTOHa- IIPOCKTOB, MOTYYCHUE
JEMOHCTpAIAH. 3aIInuTa 00paTHOM CBSI3U OT
JTYUIIAX MTPOCKTOB, DKCIIEPTOB,
HarpaxJeHue, BbICTaBKa pednekcus,
MaKeTOB/Tpe3eHTAIHH, IJIAaHUPOBAHKE
MOAIKUCAHUE COTJIAEHUH O JaJIbHEN U
HaMEpEHUSIX Ha 11EeJIEBOE TPaCKTOPHH.
0oOy4eHHE WM CTAXKUPOBKH,
BpYyUY€HUE CePTU(DUKATOB.
Pednexcusi: cpaBHeHue
CTapTOBBIX M UTOTOBBIX
npo(OpUEHTAITMOHHBIX
KapT.
ITonBenenue UTOTOB:
TIPE3EHTAIINS TPOCKTOB,
pediiekcus, ooCcyxaeHne
IJIaHOB Ha Oyay1iee.
Harpaxnenvue akTHBHBIX
Y4acCTHUKOB, cOOp
00paTHOM CBSI3H
NTOI'O: 18 118




5. METOAMYECKOE OBECIIEYHEHUME ITPOI'PAMMEBI

MeTtoauyeckoe odecriedeHue MPEACTaBIAET COOON KOMIUIEKC Y4eOHO-METOAMUECKUX
MaTepuaIoB, HHCTPYMEHTOB U PEeCypCOB, HallPaBJICHHBIX Ha A3PGEKTUBHYIO PeaTu3aIlnio
00pa30BaTeIHLHOTO MPOIIeCcca U TOCTIKEHUE TUIAHUPYEMBIX PE3yJIbTaTOB.
udposbie 00paszoBaTeibHbIE PECYPChI

- Ilnardopma «buner B Oyaymee» (mpodrpoosl)

— OTKpBITBIE KypChl TEXHHUUECKUX BY30B (Stepik, OTkpbITOe 00pazoBaHue)

- HHOK (pa3nen « TexHOJIOTHH U UHKEHEPUS» )

- CAD/CAE-cuctemsr (yueOnbie Jmnensun): KOMIIAC-3D, Fusion 360,
Tinkercad
Cpenpl nporpammupoBanusi: Arduino IDE, Python
HNuctpymenTsl coBmecTHO# padoTtel: GoogleWorkspace, MS Teams, Notion
OnexktpoHHbIe OubmoTeku: eLibrary, CyberLeninka, naTenTHbie 0a3bl

ITa0s10HbI 1 GOPMBI JOKYMEHTAIUU

- XKypunan yu€ra 3amsartwmii, VuaumBumyaibHas Kapta pasButus, [loptdonmo
oOyyarorerocs

- Ortuér no axckypcun, [lacnopt npoekra, [IpoTOKO 3aTUTHI TPOEKTA

— AHanmuTHYecKasl ClipaBKa M0 UTOTaM Toja.

6. CIIMCOK JIMTEPATYPHI 1 PECYPCOB

JJIS IIEJATOT'A
MeToauveckue mocoousi N0 HH;KEHEPHOMY 00Pa30BAHUIO:

— I'yceB B.A., KonbuioB A.H. OCHOBBI MHXEHEPHOTO MBIIUIEHUS W IPOECKTHOM
nesitenbHOCTU: yueb.-MeToa. mocodue. — M.: [Ipocsemienue, 2023. — 256 c.

— CaBuenko M.IO., [lImakos C.A. [IpodoprueHTallMOHHBIN MOHUTOPUHT B CTapIIeH
IKOJIe: nuarHoctrka u conpoBoxaenue. — CII6.: ITutep, 2024. — 192 c.

— Metoauka opranuzanuu case-study B MH)KeHEpHOM oOpa3zoBaHuu / moj pea. N.A.
3umneit. — M.: Akagemus, 2023. — 176 c.

— Y1émoB B.B., 3uHoBkmHa M.M. CrpyKTypa KpEaTMBHOTO MBIIUICHHUS B
coBpeMeHHOM oOpazoBanuu // Konnent. — 2023. — Ne 5. — C. 12-18.

— TPU3-nenaroruka: Teopus u npaktuka / coct. A.W. Parun. — M.: Hucteie npysl,
2022.-32c.

IIpoexkTHAas NeATEIBLHOCTD:

— Ceprees N.C. Kak opranuzoBaTh IPOEKTHYIO JIEATEIBHOCTh YYAIIUXCS: IPAKT.
rmocoOue i pabOTHUKOB 00IIe00pa30oBaTeNbHBIX yUpekaeHui. — M.: Apkru, 2023. — 80
C.

— KombuioBa O.FO. IlpoektHas npestenbHOCTh B pamkax PI'OC: oT umaen 1o
peanuzanuu. — Bonrorpan: Yuurens, 2024. — 143 c.

— Meronuyeckoe COMPOBOXACHUE MPOCKTHOW NEATEIbHOCTH ILIKOJBHUKOB / TOA
pen. A.B. Xyropckoro. — M.: UOCO PAO, 2023. - 215 c.

— Iudpossie Texnonoruu u CAD-cucTemsi:



— bormanoB A.A. CAD-cuctempl B MHXKEHEPHOM O0Opa3oBaHUU: yued. mocodue. —
M.: IMK Ilpecc, 2023. — 304 c.

— TTorémkun A.M1. KOMITAC-3D nnsa cryaeHToB U mkoiasHUKOB. — CII6.: BXB-
[leTepOypr, 2024. — 416 c.

— Hudposas obpazoBarenbHas cpena: meroanueckue pekomenganuu / coct. E.C.
[Tomar. — M.: Axkanemus, 2023. — 128 c.

IIpodopuenrauus:

— baunos B. U. O6pa3oBarenbHas npodopueHTaus : yaeoHoe nocodue st By30B
/ B. . baunos, H. ®. Poguues, U. C. CepreeB. — 2-e usn., crep. — Cankr-IlerepOypr :
Jlann, 2024.

— I[Ipodopuenranus nereit u monoaexu. ConpoBoKIACHHUE, MPAKTUKA, HETBOPKUHT:
yaeOHoe mocooue s By3oB / B. U. brnunos, B. H. Ilponskun, H. ®@. Poguues, U. C.
CepreeB. — Cankr-IletepOypr : Jlanb, 2025.

— IlpsoxaukoB H.C. TlpodopueHnTanusi B MIKOJE U KOJUIEIXKE: UIPhI, YIPAKHEHHUS,
onpocHuku. — M.: Bako, 2023. — 288 c.

— Pezankuna I'.B. Ilcuxonorus u BeiOOp npodeccuu: nporpamma npeanpoduibHOM
noarotoBku. — M.: I'enesuc, 2022. — 208 c.

— Mertoauka npoBeaeHus: NpoPECcCUOHAIBHBIX PO0: mocoOue s MeJaroros / Mo
pen. C.H. Yuctakosoit. — M.: Axkanemus, 2023. — 160 c.

HNHTepHeT-pecypcenl:

— Tlopran «buner B 6ynymee»: https://bilet.worldskills.ru/

— Hasuratop JIOTIOJTHUTEBHBIX o0pa3oBaTeIbHBIX IpOrpamm:
https://HaBurarop.neru/

— ®enepanbubiii nopran «Poccuiickoe odpazoBanuey: http:// www.edu.ru/

— OTkphITOE 00pa3oBaHKe (OHIANH-KYPCHI BeaynuX By30B): https://openedu.ru/

I OBYYAIOHIETI'OCA

VYyebnas nureparypa:

— Maremarnka. AnreOpa v Hadajla MaTeMaTHISCKOT0 aHaIn3a; YIiIyOJeHHOe
obyuenue. 10 kmacc. A.I'. Mep3nsk, [{.A. Homuposckuii, B.M. Ilonsaxos; nox pea. B.E.
[Tononsckoro. — MockBa:«BEHTAHA-I'PA®y; «IIpocBemenuex»: 2026

— Maremaruka. AnreOpa v Hadajla MaTeMaTUYECKOTO aHaIn3a; YriIyOJeHHOe
obOyuenwue. 11 kmacc. A.I'. Mep3nsk, JI.A. Homuposckuii, B.M. Tlonsikos; nox pen. B.E.
ITononsckoro. — MockBa:«BEHTAHA-I'PA®y; «IIpocBemenuex»: 2026

— Maremaruka. 'eomerpus; yriyoaennoe ooyuenue. 10 kimace. A.I'. Mep3nsik,
J.A. Homuposckuii, B.M. IlossikoB; nox pea. B.E. Ilononbckoro. —
MockBa:«BEHTAHA-I'PA®y; «IIpocsemenuex»: 2026

— @usuka; yriyonennoe ooydenue. 10 kinace. B.A. KacbsiHOB . —

MockBa: «IPODAY; «IIpocBemieHney

— ®usuka; yrnyonennoe odydenue. 11 kmacc. B.A. KacesHoB . —

MockBa: «IPODAY; «IIpocBemieHney


https://openedu.ru/

— ®u3uka 15 3HaTOKOB. YTIyOneHHbIH ypoBeHb. 10 kiacc: ydeOHUK B IBYX
yactsx; 1-e uznanueC.M. Kozen, . A. Uoronesuu, A.A. Kupees u n1p. — Mocksa:
OU3TEX YUEBHUK»

— Xumus; yrayonenHoe ooydenue. 10 kinacc. Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u npyrue; nox pegakuueid Jlynnna B.B. - MockBa«[PODAY;
«IIpocsemienne»

— Xumus; yrinyonenHoe oOydenue. 10 kmacc. Epemun B.B., Ky3spmenko H.E.,
Tepenun B.W. u pgpyrue; non pepakuued Jlynmna B.B. - MockBa «/JPODAY;
«IIpocsemieHue»

— HckyccrBennsiil uatemnekT. 10-11 knaceel. M. A. Kanuaun, H. H. CambuikuHa,
A. A. CanaxoBa. — Mocksa:«IIpocsemienue», 2026.

— Wunusuayansusiit mpoekT. 10-11 kmaccesl / YyeOnoe nocodue M. B. [TonoBkosa,
A. B. Hocog, T. B. ITonoBkoBa u ap. — Mocksa:«lIpocBemienuey, 2026.

— BbecnunotHele nerarenpHble anmnapatbl. OT yCTpOKUCTBA 10 BRIOOpA Mpodeccuu.
10-11 k1. YueOHUK JIsl KJIaCCOB TEXHOJIOTMYECKOTO, €CTECTBEHHO-HAYYHOTO,
arpotexHosorudeckoro npoduieii / I'. A. Autonos, JI. A. 3axapos, O. JI. Kanaues u ap.
:«I[Ipocsemenue», 2026

— EcrectBenHo-HayuHas kapTuHa mupa. 10-11 kimaccesl: yue6Hnoe nmocoobue / O.C.
INabpuensn, U.I'. Octpoymos, C.A. CnaakoB. — Mocksa:«IIpocsemienue», 2026. —
(ITpodunpHas mkomna)

— Snepnas ¢uzuka. 10-11 xnaccel: yueonoe nocodue / H.. Boponuosa, M.I.
Henos, K.B. Knsiruna u ap.; nox pea. FO.A. [TaneOpatnesa, I'.B. Tuxomuposa. —
Mocksa:«IIpocsemenuey, 2026. — (ITpoduibhas mkomna)

— Marematuueckoe mojenupoBanue. 10-11 kmaccrr: yueoHoe nmocodue / I'. M.
I'enepanoB — Mockga: «IIpocBemenuey, 2026. — (IlpodunbsHas mkosna)

— Ilpuknannas mexanuka. 10-11 kimaccsl: yaeonoe nocodue / C.E. Mypasnes, A.C.
Onwruak — Mockga: «IIpocsemenne», 2025. — (IlpodunbHas mkomna)

— OcHoBbl HaHOTexHOJorUM. 10-11 kmaccewl: yueOHoe nocooue / B.B. CetyxuH,
N.0. SBtrymenko — Mocksa: «IIpocsemenuey, 2025. — (IIpoduiibHas mkoa)

— OcHOBBI HCKycCTBEHHOTO uHTeiuiekTa. 10-11 kmaccel. yueOHOe mocoOue st
texHosornueckoro npoduia / O.M. Myxun. — Mocksa: «IIpocemenne», 2026. —
(ITpodunpHas mkomna)

— I'yceB B.A. NHxxeHepHoe n1e5i0: OCHOBBI npodeccuu: yued. mocodbue mis 10-11
k1. — M.: [Ipocsemenne, 2023. — 192 c.

— CacoBa M.A. TexHomnorusi: mpoekTHas aestenbHocTh: 10—11 kmaccel: yueOHUK. —
M.: Benrana-I'pad, 2024. — 240 c.

— Marematuka u wHbOpMaTHKA I WHXKEHEPOB: MpakTUKyM / moa pex. A.JL
CemenoBa. — M.: MIITHMO, 2023. - 176 c.

HonynsipHas TexHUYecKasi JIUTEpPaTypa:

— Ilepenbman S.M. 3anumarensnas ¢puszuka. — M.: ACT, 2023. — 512 c.

— Ilepensman .. 3anumarensHas mexanuka. — M.: ACT, 2023. — 416 c.

— PeBuy FO. 3anumarenbnas snexkrponuka. — CII6.: [Tutep, 2024. — 512 c.

— KaiiropoioB A. ApiyruHO JJis1 HAUMHAIOIIMX: OT UJEU 10 TOTOBOr0 YCTPOMCTBA. —
M.: IMK Ilpecc, 2023. — 288 c.



IIpodopuenranus:

— Pesankuna I'.B. A36yka BeiOopa npodeccuu: workbook mjis crapiiekiacCHUKOB.
— M.: I'enesuc, 2023. — 144 c.

— Uubucosa M.IO. IIpodopuenramusi: paboyas TeTpajib A CTAPIICKIACCHUKOB. —
CIIO.: ITutep, 2024. — 96 c.

— Kymapuna I'.®. Unxenepusie npodeccun: CpaBOYHUK IS IIKOJIBHUKOB. — M.:
Axanemus, 2023. — 224 c.
IIpoexkTHAA 1eATEIBLHOCTD:

— Crynuunkas M.A. Uto Takoe y4eOHBIN mpoekT? MeToaudeckoe Mmocooue s
yaamuxcs. — M.: [lepBoe cenTsi6ps, 2023. — 48 c.

— ITaxomoBa H.FO. Meton yueGHOTO mpoekTa B 00pa30BaTEIbHOM YUPEKICHHUH:
nocoOue JUIsl yYUTeNIed U CTyIeHTOB Iell. By30B. — M.: Apkru, 2022. — 112 c.

— IlpakTuky™mbl 1 COOPHHMKH 33]a4:

— COOpHUK 33/1a4 MO TeXHUYeckoMy TBopuecTBY / cocT. B.M. Annpees. — Ka3zans:
N3a-Bo Kazan. yH-ta, 2023. — 160 c.

— OnuMnuanseie 3a7adud o uHxkeHepHomy aeny: 10-11 kmaccst / mox pen. C.B.
®doxkuna. — M.: Jleruon, 2024. — 128 c.

— TPU3-3apaun nns pa3BUTHS TEXHUYECKOTO MbluieHus / cocT. AWM. Parun. — M.:
UYucteie npyasl, 2023. — 32 c.
CnpaBouHas JurTeparypa:

— Kparkuit nmonmurexuudeckuii cnoaps / nmon pea. U.U. AptobGonesckoro. — M.:
CoBetckas ’HIuKIone us, 2022. — 672 c.

— MuxeHepHbIil cipaBoyHUK miKoJbHUKA / cocT. [LI1. Yamkun. — M.: ACT, 2023. —
384 c.

— HHTEpHET-peCypCHI:

— Ilnarpopma  «bumer B Oymymee»  (mpodeccHOHANbHBIE  MPOOBI):
https://bilet.worldskills.ru/

— Stepik (oHJIaH-KYpPCHI 110 TPOTPaMMUPOBaHUIO U UHXKeHepHun): https://stepik.org/

— Tinkercad (3D-monenupoBanue u d1ekTponuka): https://www.tinkercad.com/

— Arduino Project Hub (mpoextsimis Arduino): https://create.arduino.cc/projecthub

— JKypnaisr:

— XKypnan «tOHbII TEXHUK»

— Xypnan «Hayka u )ku3Hb»

— XKypnan «[lonynspHas MexaHuka» (POCCUNUCKOE U3/IaHUE)

— XKypnan «Muxenep» (crenuaabHbIA BHITYCK JJIS IIKOJIBHUKOB)

[IporpamMa TIOJIEKUT €XKETOAHOW aKTyallM3alMu C YYETOM UW3MEHEHUH B
tpedoBanusix ®I'OC COO, ®OII COO, TexHOIOTUYECKUX TPEHI0OB OTpaciiu U 0O0paTHOU
CBSI3U OT apTHEPOB-paboToAaTENCH U By3a-MapTHEPA.



