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1. TIOACHUTEJIbHAA 3AITMCKA

1.1. Axmyansnocms npozpammol

[Iporpamma pa3paboTaHa B COOTBETCTBUM CO CTpPAaTErMUYECKUMH 3aJadyaMu
Poccuiickoit @eaepannu 1o 00ECIEUEHUIO TEXHOIOTUYECKOT0 CYBEPEHUTETA U KaJPOBOTO
oOecreyeHus: TPOMBIIIIEHHOCTH.

[IpennpodeccuonalibHble WHKEHEPHBIE KJIAcChl BBICTYMAIOT KIIIOYEBBIM 3BEHOM B
(GopMHUpOBaHMM  HENpPEpPHIBHOW  00pa30BaTEIbHOM  TPACKTOPUHU  «IIKOJA—BY3—
pabotonarensby. [IporpamMmma coctaBieHa B coorBeTcTBUU ¢ TpeboBanusim GI'OC COO u
®OIl COO, akueHTUpysd BHUMaHUE Ha paHHEH MpodecCHOHANIbHON OpUEHTAIINH,
Pa3BUTHH WHKEHEPHOT'O MBIIIJIEHUSI U UHTErPALMK aKaJJleMUYECKUX 3HAHUHN C pealbHbIMU
POU3BOJICTBEHHBIMHU 3a/1a4aMHU.

[IpakTuyeckass 3HAYMMOCTh 3aKJIIOYaeTcsi B (POPMUPOBAHUHU Yy OOYHAIOMIMXCS
OCO3HAHHOI'O BBIOOpAa HMHXKEHEPHOTO MpOoQuis By3a, NPUOOPETEHUH ONBITA PEUICHUS
NPUKIAHBIX KEHCOB paboTojaTenss M MOJArOTOBKE K YYacTHIO B PErHMOHAJIBHBIX U
BCEPOCCUMCKUX MPOEKTHBIX KOHKYPCaX.

1.2. Hopmamuenas oa3a

1. ®enepanbubiii 3axkoH ot 29.12.2012 Ne 273-03 «O6 o0pa3oBaHuu B
Poccuiickoit @enepannmn»;

2. Ilpukaz MwunoOpuayku Poccum ot 17.05.2012 Ne 413 «O06 yTBepKIeHUH
denepanbHOT0 TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHIApTa CPEIHEro OOIIero
o0pa3oBaHus»;

3. IIpukaz Mwunnpocemnienus Poccuu ot 18.05.2023 Ne 371 «OO6 yTBepKIeHUH
denepanbHOil 00pa3z0BaTENBHON MTPOTrPaAMMBbI CPETHET0 00I1IET0 00pa30BaAHUSY;

4. Pacnopspkenne [IpaBurensctBa PO ot 31.03.2023 No 449-p «O6 yTBepkKACHUH
Konnenuuu  pa3BuTusi  NpOPECCHOHAIBHOW  OpPUEHTAIIMM U COMPOBOXKIACHUS
npodeccroHaIBLHOTO camMoolpeieeHus ooyuaronuxcs B Poccniickoit @enepanuny;

5. IloctaHnoBienue I'maBHOro rocyJapCTBEHHOrO caHUTapHOro Bpadya PO ot
02.06.2026 Ne 19 «O6 yrBepxkaenuu CII 2.4.2.4283-26 CaHUTapHO-MTHIEMHOJIOTHYECKHE
TpeOOBaHUS K OpTraHU3AIMIM BOCIIHUTAHUS W OOYUYCHHS, OTAbIXa M O3/I0POBJICHUS JACTEH U
MOJIOJIEKIY;

6. Denepanbhblii 3aKoH OT 27.07.2006 Ne 152-D3 «O nepcoHANBHBIX JaHHBIX,

/. YcraB M JIOKaJIbHBIE aKThl 00pa30BaTEIbHON OpraHU3aluu;

8. JloroBopel O CETEBOM  B3aWMMOJICHCTBUHM  MEXIYy  00pa30oBaTelIbHOM
OopraHu3alnuei, By3aMu-rnapTHepaMy U paboToIaTeIIMU MyHULIUTIAIUTETA.

1.3. Ienb npozpammot

Co3nmanve  ycrmoBUd  Juisi  paHHEH — MPOQECCHOHANM3ANHMH  O0yYarOIIUXCS
npeanpodecCuOHAITBHOTO WHKEHEPHOTO KJlacca yepe3 dbopmupoBanue
npeAnpoeccCuoHaIbHbIX KOMIETEHIUM, HEOOXOAUMBIX [JIsi YCIEIIHOTO OCBOEHUS
MporpaMM HWHXXEHEPHOro oO0pa3oBaHUsl, y4yacThsd B NPOPWIbHBIX OJUMIHAAAX U
JadbHEUIIEro TPYAOYCTPOICTBA M0 HAMPABIICHUSIM WHKEHEPHBIX BUOB JI€SITEILHOCTH.



1.4. 3a0auu npozpammul

1. [To3HakOMHUTh OOYYArOIIMUXCSI C COBPEMEHHBIM COCTOSIHUEM U TPEHAaMHU
WH)XeHepHoro oOpa3oBanus B P®, BocTpeOOBaHHBIMU HAMpaBICHUSIMH IOATOTOBKH,
aKTyaJbHBIMU HaNpaBICHUSIMH MPO(eCcCHOHATBHON ASSITENIFHOCTA B 00JIaCTH MHKEHEPUU
1 TpeOOBaHUAMHU paboTOoAaTENEH.

2. Obecneunthb CUCTEMHBIN npodopueHTaMOHHBIN MOHUTOPHUHT
MHIUBUIYAJbHBIX CKIOHHOCTEN M KOMIETEHIUN 00yYaronInxcs.
3. CdopmupoBaTh HaBbIKM pEUICHUS MPAKTUUECKUX HWHXKEHEPHBIX 3ajad,

HaBBIKU MPOEKTHOM JEATeIbHOCTH, BKJIIOUYAs ATallbl pa3pabOTKU U pean3aliu MPOEKTOB,
paboThl B KOMaHJE W TMPOCKTHOIO yOpaBJICHUS Ha MaTepuaie PpealbHBIX
IPOU3BOJICTBEHHBIX KEICOB.

4, [ToaroroButh OOy4YarOIIUXCS K Y4YacTUIO B OJMMIIHAJAX, WHXKCHEPHO-
TEXHUYECKUX KOHKYpcax, (eCTUBAISAX U KOH(EPEHIMIX, BCTYMUTEIbHBIM UCIIBITAHUSIM B
pouIbHBIE BY3HI.

5. [IpoBectn onmaitH-poObl Ha TuiaThopme «buner B Oymaymee» s
po¢eCCUOHATBHOTO CaMOOIIPE ICTICHHUS.
6. OpraHu30BaTh 3KCKYPCUHU Ha MPEANPHUATHS TOPOJICKOTO OKPyra M BCTPEUH C

npeJICTaBUTENSIMU TTpodeccHii.

1.5. @opmut opzanuzayuu 3anamuil

1. JlekuMOHHO-CEMUHAPCKHWE BCTPEYM C OSKCIOEPTaMH By3a M TMpeJcTaBUTENEH
MPEAIPUATHH.

2. DKCKYpCHOHHBIE W TPOM3BOJCTBEHHBIE MPAKTUKYMbl Ha 0a3e MapTHEPOB-
paboToaTene.

3. IlpakTukyMbl 1O PEIICHUIO WHXXEHEPHBIX KEHWCOB M 3aj1ady (MPOEKTHO-
UCCJIeI0BATEIbCKUE TAOOPATOPHUN).

4, Jluarnoctuka u npodeccuoHanbHbie TPoOHI (Tutatdopma «buet B Oymyree»).

5. WuauBuayanbHbIE U TPYNIOBBIE KOHCYJIBTAIMH 110 TPOSKTHON NEATEIHHOCTH.

6. Hroropas mpoekTHas KOH(GEpEHIIHs/3alIuTa.

1.6. Yuacmnuku npozpammet

[Iporpamma peann3yeTcs Ha OCHOBE CETEBOM MOJIEIN MAapTHEPCTBA, BKIKOYAOLIEH
TPH KJIFOYEBBIX CyOBEKTa:

1. Ob6meodpa3zoBarenbHas opranuzanust (MBOY COII Ne 12)

Ponb: opranuzatop 1 KOOPIUHATOP IPOTrPaMMBbI

OcHoBHbIE (DYHKIIUU:

— Oopra"u3zainus yueOHOro Mpolecca U COCTaBICHUE PACIIMCAaHUS 3aHITUI

— TEJaroruvecKoe COMPOBOXKICHHWE OOYUYAIOMIMXCS HAa BCEX AdTamnax peaju3aiiu
MpOrpaMMbl

— npoBelieHHEe  NPOPOPUEHTALMOHHOTO  MOHHMTOPMHTAa M JIMAarHOCTUKA
KOMITETCHIIUI

— o0ecrieueHrne MaTepHaIbHO-TEXHUUECKOMN 0a3bl JJisl MPOBEACHUS 3aHATUI

—  KOHTPOJIb MOCENIAEMOCTH, YCIIEBAEMOCTH U BOBICYEHHOCTH 00YyYaOMINXCS

— BEJCHUE AJIEKTPOHHBIX MOPTHOINO 00yHaIOIIUXCS



— B3aUMOJICUCTBHE C POJAMUTEISAMHU (3aKOHHBIMU MTPEACTABUTEIISIMH )

— JIOKyMEHTaJIbHOE 0(pOpMIIEHUE TPOrPAMMBI U OTYETHOCTH

— OpraHu3alMs UTOrOBBIX MEPOIPUATUHN U 3aLIUT MPOEKTOB

OTBETCTBEHHBIE JTUIIA:
Hupexrop MBOY COII Ne 12 — o01iiee pyKOBOACTBO MPOTPaMMOi
Koopnunarop nporpaMmmel — OIlepaTUBHOE YNPABIEHUE U CBA3b C MapTHEPaAMU
Yuurens-npeamMeTHUKkH  (Ppu3nuka, MaTemaTvka, HHPOPMATHKA, TEXHOJOTUsA) —
MEeTOAMYEeCcKas MOJEPIKKa
KrnaccHblil pykoBOAMTENb HHKEHEPHOTO Kilacca — BOCIUTATENIbHAs paboTa
[legaror-ncuxonor — npoGOpUEHTAIMIOHHOE KOHCYIbTUPOBAHUE

2. By3-maptuép (®I'BOY BO "TexHOIOTMYECKHH YHUBEPCHTET UMCHHU JBAXKIIbI
['epost Coetckoro Coro3a, jgeTunka-kocMonaBta A.A.Jleonosa")

Ponb: HayyHO-METOAMYECKUI TAaPTHED.

OcHoBHBIE PYHKIUU:

— COBMECTHO€ IPOCKTUPOBAHME Y4eOHOW mporpamMmbl ¢ y4€ToM TpeOOBaHMI
BBICIIIETO 00pa30BaHUs;

— OpraHu3alMs CTaKMPOBOK M HACTABHUYECTBA I 00YYaIOUIUXCS;

— Hay4HO€ pYKOBOJCTBO TIPOEKTHOM M HCCJIEA0BATEILCKON NIE€SITEIbHOCTHIO
IIKOJIEHUKOB,;

— pa3paboTKa KPUTEPHUEB U NMPOBEAECHUE IKCIIEPTU3BI POEKTHBIX/UTOTOBBIX padoOT
oOydJarommxcs;

— ajanranus KeHcoB M0J YpOBEHb 00y4YaroLInuXcs;

— TpefocTaBiIeHME JAOCTyna K  JjaboparopusiM, Yy4eOHbIM I€HTpaM U
000py1I0BaHUIO BY34,;

— IIPOBEICHHE JIEKIHUWA, MacTep-KJIacCOB M KOHCYJIbTAaUUMH IO HHYKEHEPHBIM
JUCLUIUIMHAM

— MeToauueckas noaaepxkka yunrenei OO (TOBbIMICHHE KBATH(PUKAIIN);

— TOArOTOBKAa K MOCTYIUIEHUIO: MPO(QOPUEHTALMOHHBIE MEPONPUATHS, THU
OTKPBITBIX ABEPEH;

— BBIJAa4Ya CEpPTU(UKATOB O TMPOXOKICHUH IPOTPAMMBbI, PEKOMEHIAIUN IS
MOCTYIAOIIHAX

— TPUOPUTETHOE PACCMOTPEHHE AOUTYpPUEHTOB — BBIMYCKHUKOB IPOTPaMMBI
(meneBoe oOydeHUE);

— IPEJOCTaBICHUE YYEOHBIX JIMIIEH3UN Ha CHEUAIU3UPOBAHHOE MPOrPAMMHOE
o0ecrniedeHue.

OTBeTCTBEHHBIE JIMIIA:
[lpencraButenu mnpuéMHOW KOMHUCCHU - TPOPOPUEHTALMA U  CONPOBOXKICHUE
MOCTYIUIEHUS.
[Ipodeccopcko-npenoaaBaTeabCKuil COCTaB - JIEKIIUK U KOHCYJIbTAIIHH.
HayuHble pykOBOAMTENM MPOEKTOB - PYKOBOJCTBO NPOEKTHOM M HCCIEIOBATEIBCKON
paboToii 00yJaronmxcs.
CryneHTbI-HaCTaBHUKH (BBITYCKHHKH ITPOrpaMMBbl) - MEHTOPCKasl MOEPIKKa.



3. IlapTHép-padoToaarenn (OO0 "KoposneBckuii 3aBoj cBait')

Ponb: 3aka3uyuk KaApoB ¥ MOCTABIIMK MPAKTUYECKOTO0 KOHTEHTA

OcHOBHBIE PYHKIMU:

— COBMECTHOE MPOCKTUPOBAHHE MPAKTUUECKON YacTU MPOTpaMMbl TOJ| HYXKIbI
TP ATNPUSATHS

— (QopMupoBaHHEe KEMCOB W 3adad JJisl pEIICHUs OOYy4arolMMHCS Ha OCHOBE
peabHON IPAKTUKU

— Opra"u3aius U IpoBeJeHUE IKCKYpCcUll Ha 0aze padoTomaress

— mnpoBefieHne NMpodOPUEHTAIUOHHBIX BCTPEY C JEUCTBYIONIMMH HHXKEHEpAMHU U
PYKOBOJIUTEISIMU

— OIIEHKA MPAKTUYECKUX KOMIETEHIIUM OOYUYarOIIMXCSl MO WUTOTaM BBIMOJHEHUS
3aJaHu M

— TMPEJIOKEHUE CTAXUPOBOK, MPAKTUK M IEJIEBBIX MECT JUIsl BBITYCKHUKOB
IPOTrPaMMBbl

—  CO3JIaHUE «MapIIpyTay» IS TPYAOYCTPONCTBA BBIMTYCKHUKOB

— MaTepuaJibHasT U TEXHHMYECKas TOJJIepKKa TmporpamMMbel (000pymoBaHUeE,
MaTEPHAJIbI, IPU3HI)

— yd4acTHe B UTOT'OBBIX 3aIUTaX IIPOCKTOB B KAYECTBE DKCIIEPTOB

— TMPEeIOCTaBJIEHHWE aKTyaJlbHOM HWH(OpMAIuu O KaJAPOBBIX MOTPEOHOCTAX M
TpeOOBaHUAX K KOMIIETCHIIHSIM

OTBeTCTBEHHbIE JIHIIA:
HR-Menemxep npeanpusitus — koopauHauus B3aumoaeiicteus ¢ OO u By3oM
NuxeHepbl-HaCTaBHUKN — MPAKTUYECKOE PYKOBOJICTBO M KOHCYJIbTAIlUU
PykoBoautenu noapasieneHuil — OIleHKa KOMIIETEHIIMM U MOTEHINAN TPYI0yCTPOICTBA
BreimyckHuku By3a-mapTHEpa, padoTalomue Ha MPEANpHUSITHH — IMPUMEpP KapbepHOIO
ycrexa

4. JlonoJiHMTeIbHbIE YYACTHUKH

*AIMHUHHUCTPAIMS MYHUIIUTIAJIbHOT0 00pa30BaHuUA

— TPEeJOCTaBICHUE AHAJIUTHKU IO PBIHKY TpyAa M KaapOBBIM IMOTPEOHOCTIM
pEruoHa;

— KOOpAUWHALUS B3aUMOJECHCTBUS C MPEANPUITUIMHA TOPOJCKOTO OKPYTa;

— TMOJJepKKa MporpaMMbl Ha YpPOBHE MYHUIMNAIbHOM 0Opa3oBaTeIbHOUN
MTOJIUTUKY;

— uH(OPMAITMOHHOE COTIPOBOXKICHIE W MPOIBIKCHHUE JTyUITUX MPAKTHK.

*Ooyuawmmuecs (10—11 kiaccoB)

— OCHOBHbIE OeHeuIUapbl IPOrPaMMBI;

— aKTHBHBIC YYACTHHKH BceX (GOpM y4eOHON U IPOCKTHON JEATETHHOCTH;

— (dopmupoBaHWE WHAMBUAYATHLHOW 00pa3oBaTenbHON U MPOhecCHOHATHHOM
TPaeKTOPUHU;

— OTBETCTBEHHOCTH 3a BBINIOJIHEHUE 3aIaHUH U y4acTHE B MEPOIPUSITUSX.

*Poauresin (3aKOHHBbIE NPEICTABUTEH)

— MOoJJepkKKa 00pa3zoBaTeIbHOIO U MPo(hecCHOHANBHOTO BEIOOpa peOEHKa;

—  y4acTue B POJAUTEIHCKUX COOPAHUSAX U UH(POPMUPOBAHUE O XOJI€ MPOrPAMMBI;



— COJEHCTBHE B OPraHU3aLUU MEPONPUATUN (TPH HEOOXOJUMOCTH).

*Opranuzanum cpeaHero npogeccuonaabHoro oopasosanus (CI1O)

— OpraHu3alMs CTAKUPOBOK U HACTABHUYECTBA ISl O0yUaIOLIUXCS;

— Hay4yHO€ pYKOBOJACTBO NPOEKTHOM M HCCJIEAOBATEIBCKON NIESITEIbHOCTHIO
oOyyJarommxcs;

— pa3paboTka KpUTEPHUEB U MPOBEAECHUE IKCIEPTU3BI MPOEKTHBIX/UTOTOBBIX padboT
oOyyJarommxcs;

— ajanTaius KelcoB MoJ YPOBEHb 00yUYarOIINXCS;

— IpeAOoCTaBlIEHUE JOCTynma K  JabopaTopusiM,
000py/1I0BaHHUIO;

— MpOBEJEHUE JEKINNA, MacTeP-KIACCOB U KOHCYJIbTAllMI MO TUCHUIIIINHAM;

— TMOArOTOBKAa K TMOCTYIUICHHIO: NPOQPOPUEHTALMOHHBIE MEpPONpPUITHS,
OTKPBITHIX JABEpEil;

— TPUOPUTETHOE PACCMOTPEHHE AaOUTYPHUEHTOB - BBIMYCKHUKOB MPOTrPaMMBI
(ueneBoe oOydeHue).

y4eOHbIM  ILIEHTpaM |

ITHA

1.7. [Ileoacocuueckue  mexnonocuu, UCHOTB3YEMble  NPU  peanu3auuu
npozpammol:
TexHosorus Onucanue IIpumeHeHnue B Oxuaemble
nporpamMmme pe3yabTaThl

[IpoexTHas Meton NunuBuayanbHble u | PopMupoBaHuE

NEeATENbHOCTD OpraHu3anuu IPYIIIOBbIE MHXEHEPHBIE | KOMIIETEHIIUI
y4eOHOM npoekThl (40 gacoB). MIPOEKTHOTO
NesTeNbHOCTH, Tpu | PazpaboTka TeXHUYECKUX | yIIpaBICHUS.
KOTOPOM pelIeHnI peanbHbIX | Pa3zBuTe  HAaBBIKOB
oOy4arommmuecs MPOU3BOJCTBEHHBIX HCCIIE0BATEIBCKOM
npruoOpeTarT 3a/1ad. paboTHI.
3HaHusA 1 ymMeHus B | Co3gaHue MpOTOTUIIOB U | YMEHHE
nporecce MAaKETOB. MPEACTABIATh u
mianupoBanus ¥ | [lonroroBka K | 3aIMIIaTh CBOHU
BBITIOJIHEHUS PETHOHAIBHBIM pa3paboTKH.
IIOCTEIIEHHO KOHKypCaM  NPOEKTHOU
YCIHOXHAIOUIUXCSA | IESATEIBHOCTH.
NPaKTUYECKUX
3aaHNAN u
IIPOEKTOB.

NHTepakTUBHBIE TexHonoruu, Macrep-knaccsl c | PazButne

TE€XHOJIOTUU OCHOBaHHBIE Ha | IPEACTaBUTEISIMU KOMMYHHUKaTHUBHBIX
B3aMMOJICICTBUU U | IPEANPUSATHN U BY30B. KOMIIETEHIIUH.
JTAAJIOTE Mexny | [emoBbie UTPBI u | ®opmupoBaHue
y4aCTHUKAMU CUMYJISIIIUU HaBBIKOB KOMaHJIHOU
00pa3oBaTENBHOTO | IPOU3BOACTBEHHBIX paboTHL.
npolecca, IIPOLIECCOB. YMeHne




TexHoaorus Onucanue IIpumeHnenue B O:xugaemMble
nporpamMmme pe3yJiabTaThl
AKTUBHOM Mo3roBele IITypMbl TPHU | ApPTYMEHTUPOBAHHO
BOBJICUCHUU pPELICHUU  WHKEHEPHBIX | OTCTAUBATh CBOIO
oOydJaromuxcs B | KEHCOB. MTO3UIIHIO.
y4eOHYI0 ['pynmnoBeie AUCKYCCUU U
NEATEIbHOCTb. nedatsl.
PaboTta B MainbIxX rpymnmnax
Ha/Jl MPaKTUYECKUMHU
3a/1a4aMH.
Omnnaiin-
B3aUMOJICCTBUE  4YEPE3
o0pa3oBaTeIbHBIC
1aTQOPMBI.
Ksect-Ttexnonorus | Urposas [Mpodopuenranmonnsie | [loBbienue
oOpa3oBareibHasi | KBECThI Ha | MOTUBAIIUU K
TE€XHOJIOT U, npeAnpusATUsAX (BO BpeMs | 00yUEHUIO.
npernoarampmnas | 9KCKypcuil). PazButne
Hallnuue CloKeTa, | IHKEeHEepHbIE KBECTbl C | JIOTUYECKOTO u
poyieil, 3aJad U | IOUCKOM  TEXHHUYECKHUX | aJITOPUTMUUYECKOTO
MOCJIEIOBATENILHOT | PEILICHUI. MBIIIICHHUS.
o mpoaBuwxeHus K | O6pazoBaTesbHbIC ®opMHpOBaHUE
eIn KBECThl [0 M3YYEHUIO | HABBIKOB  PEIICHUs
npodeccruoHaIbHBIX HECTaHIapTHBIX
KOMIIETEHITUH. 3ajaad.
KBectel Ha miatdopme
«buner B Oyaymee».
[Ipumepbl KBECTOB:
«llyts  wHXkEHEpa» -
3HAKOMCTBO c
pa3IMYHBIMU
WHXEHEPHBIMU
npodeccusimu.
«Texnonornueckas
LENOYKa» — H3YYCHUE
IIPOU3BOJACTBEHHOIO
nporecca.
«OT ugen A0 MPOIYKTa»
- TIOJIHBIW IIUKJI CO3JaHUs
V3JENUSL.
Texnonorus TexHonorus Benenne wunxeHepHoro | PazButne  HaBBIKOB
«y4yeOHbIC CHUCTEMATHYECKON | )KypHasa/mopTdoHo. camopedaeKcuu u
JTHEBHUKI dbukcanuu Qdukcanusi  pe3yJabTATOB | caMOaHalu3a
(pedrexcuBHBIC 00y4JarouMHCs BBITIOJIHEHUSI KeWcoB W | DopmMupoBaHue
JTHEBHUKH ) CBOUX 3a7a4. OCO3HAaHHOT'O




TexHoaorus Onucanue IIpumeHnenue B O:xugaemMble
nporpamMme pe3yJiabTaThl
JTOCTUKEHUH, Pednexcus [0CJI€ | OTHOILIECHUSA K
HAOJIIOICHUH, OKCKYPCUH U BCTpeUY C | OOyUEHHUIO
pa3MBbIlUIEHU U | IpodecCHOHAIaMH. Coznanue nmoptTdosno
BBIBOJIOB B | OTcnexxuBaHue JUIS TIOCTYIUICHHUSI B
nporecce JTUHAMUKA BY3
oOy4deHus. npodeccuoHaIbHOrO
CaMOONPECIICHUS.
JlokyMeHTUpOBaHHE
JTaroB IIPOEKTHOM
NesTEeIbHOCTH.
Dopmbl yueOHBIX
JTHEBHUKOB:
DIJIEKTPOHHOE
nopT¢hoIHO.
bymaxHbIl1 MHKEHEPHBIN
KypHAUL.
BuneonneBHuk
(BuA€00JI0T O MPOEKTAX).
Benenue
«1rpodeccuOHAITbHBIX
JTHEBHUKOB IPAKTUKW» C
bukcanuen
HAOJII0ICHHH, pacyEToB
3nopoBbecOepe- Komrekc UYepenosanue Bus0B | CoxpaHneHue
rarouue NEeJarornuyecKux nesTenbHOCTH  (JIKIuH, | paboTOCTIOCOOHOCTH
TE€XHOJIOTU U pUEMOB U | IPAKTHKA, SKCKYPCHUH). 00y4aroIMXC.
METOA0B, OuU3KyJIbTMUHYTKH Tipu | DopMUpPOBaHHUE
HAIPABJICHHBIX Ha | JUIMTENbHON paldoTe 3a | MPUBBIUKH 30POBOTO
COXpaHEHHE U | KOMIIBIOTEPOM. oOpa3za KU3HH.
YKpEIJIEHUE Cobmonenue CHmxeHue
310pOBbS APrOHOMUYECKHUX YTOMIISIEMOCTH u
oOydarommxcs B | TpeOoOBaHUN Tpu pabOTe | MOBBIICHUE
rporecce C TEXHUKOM. KOHILIEHTPALIUY.
oOydeHws. [Mpodunakrruka

3pPUTEIILHOTO YTOMJICHHUS.
Coznanue
0JIarOnpUSTHOTO
MICUXOJIOTUYECKOTO
KJIMMarTa.
NuauBuayanuzamnus
TeMI1a O0y4eHHUS.
[Ipodunaktuka ctpecca
npu MOJITOTOBKE K




TexHoaorus Onucanue IIpumeHnenue B O:xugaemMble
nporpamMmme pe3yJbTaThl
KOHKYpCaM.
HNHcTpyKTaxu 110
TEXHUKE OE30I1aCHOCTH,
MICUXO0JIOTHYECKOE
COIMPOBOXJICHHE.
Texnonmoruss TPU3 | Cucrema metonoB | Pemenue nporuBopeunii | Pazsutue
(Teopust pemenus |M  OpuéMOB JJis | B MH)KEHEPHBIX 3a/1a4aX. | TBOPUYECKOTO u
U300pEeTaTeNbCKUX | PEIICHUS [IpumeHeHune 3aKOHOB | CHCTEMHOTO
3a7a4) TBOPUYECKUX U | pa3BUTUSI TEXHUYECKHUX | MBIILICHUS.
U300pETaTEIBCKUX | CUCTEM. YmMmenue HaXOJIUTh
3aga4y,  pa3Butus | FMicnonb3oBaHue MpUEMOB | HECTAHIAPTHBIE
KPEaTUBHOTO YCTpaHECHUS pELICHMUS.
MBIIILJICHUS. TEXHUYECKHUX dopmupoBaHUE
MPOTUBOPEUHIA. M300peTaTeIbCKOM
PazBuTHe  CHCTEMHOI'O | aKTUBHOCTH.
MBIIILJICHUS.
Mo3sroson  wTypM €
yucnonb3oBanuem TPI3-
MHCTPYMEHTOB.
Ananuz u
COBEPIICHCTBOBAHUE
CYLIECTBYIOIINX

TEXHUYECKUX PELICHU.
OCHOBHBIE UHCTPYMEHTBI
TPU3 B nporpamme:
Anroput™m pelIeHus
H300peTaTeIbCKUX 3aaa4
(APU3) -  Ga3zoBwiii
YPOBEHb

40 npuémMoB ycTpaHEHHUS
TEXHUYECKUX
IIPOTUBOPEUYHUIA
OYHKIIMOHAIIBHO-
CTOMMOCTHOM
(271IEeMEHTBI )
Meron
00BEKTOB
[Ipumepsl NpUMEHEHUSA
OntuMmuzanus
TEXHOJIOTUYECKHUX
MPOLIECCOB

VYayumenue
KOHCTPYKIMH U3JETUs

aHaJIn3

b oxaTbHBIX




TexHoaorus Onucanue IIpumeHnenue B O:xugaemMble
nporpamMmme pe3yJbTaThl
[louck  HecTaHmapTHBIX
peLIeHUI
MIPOU3BOICTBEHHBIX
npoOeM
Texunonorus Oo6pazoBatenbHast | Jlonrocpounsle dopmupoBaHue
COBPEMEHHOT0 TE€XHOJIOTHS, WH)XECHEPHBIE  MPOEKTHI | KOMIIETCHIIUN
MIPOEKTHOTO opucHTHpoBaHHas | (6—12 mecsres). MPOEKTHOTO
oOyuenuss (Meton | Ha MexaAuCuuIIMHaApHbIE MEHEKMEHTA.
IIPOEKTOR) CaMOCTOSITEJIbHYIO | IPOEKThl (MaTeMaThka + | Pa3BuTHe  HaBBIKOB
NESATETbHOCTD dbuzuka + uHPOPMATHKA | CAMOCTOSTEIHLHOMN
o0ydJaromuxcs Mo | + TEXHOJOTHS). paboTHL.
JTOCTHXKEHUIO CommanbHO 3HaYMMbIe | YMEHHE paboTaTth ¢
KOHKPETHOI'O MPOEKTHI s | uHpopmarmei u
pe3yiabpTrara 3a | IpeaNnpUsITHI- HMCTOYHUKAMM.
OIIPEAECIIEHHOE [MapTHEPOB. [Ipe3eHTalinoHHBIE
BpEMH. HccnenoBaTenbckue HAaBBIKHU.
MPOEKTHI i1 y4dacTusi B | [OTOBHOCTH K
KOHKYpcax. IPaKTUYECKOMY
Tune IIPOEKTOB B | IPUMEHEHUIO 3HAHUM.
porpamMMme:
[uxn: npobirema —

rUnoTre3a —  alrOpUTM
— 3alUTa — BaJIUIALUA

AKCIIEPTAMH.
HUccnenoBarensckue -
M3y4YECHHE CBOMCTB
MaTepuaos,
ONTUMM3AIUA

IIPOLECCOB.

TBOpueckue -
pa3paboTka HOBBIX
W30S, KOHICTIIHHA.
HNudopmarinoHHbIi -

aHaJIU3 JIUIINX MPAKTUK,
KEHCOB.

[Ipuknagueie - peuieHue
KOHKPETHBIX 3aaa4
paboToaaTenen.
Ponessie -
MOJEIUPOBAHUE PAOOTHI
WHXEHEPHBIX KOMaH]I.

«Case-study (keiic-
CTaJn)»

MeTox axKTHBHOIO
CUTYaIlMOHHOTO

Pabora ¢ keWicamu OT
paboTonarers.

Onucanue
KOHKPETHOM




TexHoaorus Onucanue IIpumeHnenue B O:xugaemMble

nporpamme pe3yJbTaThl
o0yueHus, CUTyaIuu u3
OCHOBaHHBIM  Ha npodeccuoHaIbHON
aHalM3e peajbHbIX MPAKTUKA

WITH

CMOJIETTUPOBAHHBIX

IPAKTHICCKUX

cuTyarui (KercoB)

U MIOKMCKE

ONTUMAJIbHBIX

pelIeHn

1.8. Ycnoeusn peanuzayuu npozpammot
Kypc peanuzyerca B 00bEMe 2 yacoB B HeZeNo, 001iee KoJnyecTBo 4acoB — 136
gacoB 3a 2 roaa ooydenus (10—11 kmacchr).

OprannzanuoHHbIE YCJIOBUS
JlokaneHbie akTel MBOY COIII Ne 12, 1oroBopbl 0 CETEBOM B3aUMOJCUCTBUH, NPUKA3HI O
3a4NCIICHUU U HA3HAYEHUU OTBETCTBEHHBIX.
Pabouas rpynma peanuzanuu (koopauaatop MBOY COIL Ne 12 + npencraButenu By3a u
paboToaaTesns), KOOpAMHAMOHHbIE BCTpeuH 1 pa3 B KBapTad.
['nOkoe pacniucanue (2 u/Hen.), yepeaoBanue GopM, HHAUBUYATU3ALUS TPACKTOPUH.
XKypnain yuéra, 31eKTpOHHBIE OPTHOINO, AHATUTUYECKAsE OTUETHOCTb.

PexoMeHIyeMoe MaTepHAIbLHO-TEXHHYECKOE o0ecTieueHue
VYyeOnbiii kabuner (15-20 mect), mepcoHanbHbIE KOMIbIOTEpH/ HOyTOYKH (1 Ha 1-2
obyuaromuxcs, 15/Ryzen 5+, 8+ I'b onepatuBHOl mamsaTH), MyJIbTUMEINA, CTAOMIHHBIN
uHTepHeT (50+ Mowut/c).
[Iporpammuoe obGecniedyenue: nunensnoHHbie OC, oducHbIe MakeThl, y4eOHBIE BEpPCUU
CAD/CAE (KOMIIAC-3D, Fusion 360, Tinkercad), cpenbl mporpaMMHpOBaHUS.
Ob6opynoBanue st npototunupoBanus (3D-npuntepsl, Arduino/RaspberryPi, masuibHbie
CTaHINH, ©3MEPUTEIIbHBIC TPUOOPHI) — MPU HATTUIHH.
Hoctyn x 1abopaTopusiM By3a U IMIPOU3BOJICTBEHHBIM ILIOMIAIKAM pabOTOqATENS.

NudopmannoHHo-MeTOAUYECKOE 00ecTeueHue
PaGouas mporpamma, MeTOIWYECKHE PEKOMEHIAINH, OaHK KEHWCOB W 3aaad, NIabJIOHBI
MPOEKTHON JOKYMEHTAIIUH.
[udposeie pecypcwl: «buner B Oymymiee», OTKPHITBIE KYpChl BY30B, KOPIOpPATUBHBIC
MOPTAJIBI IAPTHEPOB.
bubnuoreunsiit ¢oun (ydeOHas/cripaBoUYHAs JUTEpaTypa, MEPUOJUKA, DIICKTPOHHBIC
0a3bl).
Nudopmanmonnoe compoBoxaeHue: pazgen Ha caire MBOY COII Ne 12, rpynnsl B
COLICETSIX, PACCHUIKHU.
Exeronnoe oOHOBIEHHE OaHKa KEMCOB M COBMECTHBIE METOAUYECKUE CECCUU MAPTHEPOB.




Kanposbie yciioBus
Koopnunatrop MBOY COII Ne 12: Beicuiee negaroruyeckoe 0o0Opa3oBaHUE, OMBIT
IIPOEKTHOM JEATEIILHOCTH.
[legaroru-npeaMeTHukH: NpopuiIbHOE 00pa3zoBaHUE, HMHTErpalus Kypca ¢ y4eOHbIMU
peIMeTaMHU.
[lepgaror-ncuxosnor: npoopreHTALIMOHHAS TUATHOCTUKA U COMPOBOKICHUE.
[IpencraButenu By3a: yuéHasi CTENIEHb/3BaHUE, OTBIT MPUKIIATHBIX UCCIEAOBAHUIM.
HacraBHuku: Beiciiee 00pa3oBaHue, ONBIT paboOThI >3 JieT.
PerynsipHoe noBbillieHHE KBaTM(DUKALIMK, METOJUUYECKUE CEMUHAPBI, CTAXKUPOBKU Ha 0ase
paboToaarersi.

HopmaTuBHO-IpaBoBbI€e YCJIOBUSA
Co0uto1eHre HOPMAaTUBHBIX IOKYMEHTOB (heJIepaabHOTO U PETHOHAIBHOTO YPOBHEM.
Cobmonenue JIokaibHBIX HOpMaTUBHBIX akTOB MBOY COII Ne 12: Vcras, [Tonoxenus o
npopuibHOM  TpeaAnpodecCHOHAILHOM  KJacce W OpraHu3allid  BHEYPOUYHOU
NEATEIbHOCTH, UHCTPYKILIMU IO OXpaHE TpyAa.
JloroBopHasi 0a3a: corJlallieHUss O CETEeBOM B3aWMOJICHCTBUU, II€JIEBOM OOYYCHUH,
IPOBEICHUH PKCKYPCHUH, KOH(DUICHITMATEHOCTH.

YcioBus 6€30MacCHOCTH U OXPaHbI TPyaa

CootBerctBue mnomemennid CanlluH, wucnpaBHOE »3JeKTpOOOOPYIOBaHHE, CpEICTBA
TIOXKAPOTYIICHHUS, alITEYKH.

O0s13aTeNbHbIC HHCTPYKTAXKH 10 OXpaHe TPy/ia Mepe.l MPaKTHKOW U SKCKYPCHUSIMHU, BbIa4a
CPEICTB WHAMBHIYAIBHON 3alIUTHI (TIpU HEOOXOUMOCTH), COTJIACOBAaHHBIC U O€30macHbIe
MapIIpyThl IKCKYPCHH, CTpaXxOBaHUE.

[MudpoBas 6e30macHOCTh: 3alIUTa MEPCOHATBHBIX JTaHHBIX, JIMIIEH3HOHHOE MPOrPaMMHOE
obecnieueHue, oOydeHue 1udpoBol rurueHe.

CobumroieHre 3aKOHOAATEILCTBA O OE30ITACHOCTH MTEPCOHATBHBIX JTAHHBIX.
[Icuxonormueckass 6€30MaCHOCTh: OJArONPHSTHBIN KIMMAT, MPOQUIAKTHKA HETaTHBHBIX
SIBJIICHUI, COTIPOBOKICHHUE TICHXOJIOTA.

Nukiao3uBHbIe  yCa0BUA (MIPM  HAMUMYMM  OOYYAIOIIUXCS C  OrPAHUYCHHBIMHU
BO3MOYKHOCTSIMHU 3710pOBbs (asiee - OB3)

be3baprepHast cpena, crenuanu3upoBaHHOE O0OpYJAOBAHHUE, AIBTEPHATHBHBIE (OPMATHI
MaTepuasoB.

NunuBuayanu3anus 3a1aHuid, aCCHCTUBHBIE TEXHOJIOTHH, ThIOTOPCKOE COMMPOBOXKICHUE.



2. INIIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI

Juunocmubvie pe3yivmantol

— chopmupoBaHHas MpodeCcCHOHAIbHAS ~ HJICHTUYHOCTP W  MOTHUBaMs K
VH)XEHEPHOM JEATEIIbHOCTH.

— OCO3HAaHHWE 3HAYMMOCTH WHXXCHEPHBIX Tpodeccuid I TEXHOJOTHYECKOTO
Pa3BHUTHSI PETHOHA U CTPAHBI.

— TOTOBHOCTBH K HENPEPHIBHOMY 00pa30BaHMIO, OTBETCTBEHHOCTh, YMEHHUE pabOTaTh
B KOMaHJIe, dTHYECKOEC OTHOIICHHWE K HHTCJUICKTyaJIbHOH COOCTBEHHOCTH W TEXHHKE
0€e30IMacHOCTH.

— CTPECCOYCTOMYHMBOCTh TIPU PEIICHUH CJIOXKHBIX MPOPECCUOHAITBHBIX 3aJad,
co0JIr0IeHUE HOPM 0€30MaCHOCTH;

— pa3BUTHE OTBETCTBECHHOCTH, TUCITUTUIMHBI U IIEICYCTPEMICHHOCTH.

Memanpedmemnvle pe3ynbmantvl

— pEryJSTUBHBIC. YMCHUEC CTaBUThH 1M MPOCKTHOW JCATEIBHOCTH, IJIAHUPOBATH
3Tarnbl, KOPPEKTUPOBATH JICHCTBHUS, OIICHUBATH PUCKU U PECYPCHI.

— IIO3HABATCIIbHBIC: HABBIKM CHCTEMHOI'O aHAJM3a, BBIABMKCHUS W TIPOBEPKH
TUIO0Te3, paboThl C mNpodeCcCHOHANBHBIMA 0a3aMu JIAHHBIX, aHaIn3a TCXHHUYCCKOU
uHGOpPMAIIMK, MOJETUPOBAHUS MPOIECCOB, PabOThl C HU(POBBHIMH HWHCTPYMEHTAMH U
CAD/CAE-cuctemamu.

— KOMMYHHUKATUBHBIE: yYMEHHE paboTaThb B KOMAaHJE C pAaCIpEICICHUEM pOJeil,
IPE3EHTOBATH PE3yJIbTaThl, BECTU KOHCTPYKTUBHBIN AUAJIOT C SKCIEPTAMU U MIPAKTUKAMHU.

— HKT-komnereHuuu: wucnoib3oBaHue nudpoBeix 1miathopm («bumer B
Oynayiiee»), BUPTYaIbHBIX J1abOpaToOpHii, IPOrpaMMHOI0 oOecredeHus Uil 00paboTKu
JAHHBIX ¥ BU3YaJIU3allMU MIPOIIECCOB.

- Memanpeomemmnule pe3yinbmanmol UHHCEHEPHOU NOO20MOBKU
B xozne oOydeHus oOydaronimecs npuoopeTaroT OmbIT:

— MaTeMaTHYeCKOr0 MOJEIUPOBAHUS NHKEHEPHBIX OOBEKTOB;

— BBIOOpA aJeKBATHON MaTeMaTHIECKOW MOJICIIH;

— WCTIOJIB30BaHUS MAaTEeMATHUECKOTO armapara Jijisi IpOEeKTUPOBAHUS;

— ananm3a 3(pPEeKTUBHOCTU TEXHUYECKUX PEIICHUM;

— MPUMEHEHHUS BBIYUCIUTEIBHBIX METOIOB;

— paboThl C MH)XKCHEPHBIMU JTAHHBIMU;

— WCTIOJB30BAHUS COBPEMEHHBIX NHU(POBBIX HMHCTPYMEHTOB I aHalW3a W
BU3Yyalu3ayi HHPOPMAIINH;

— WHTETPAIlMM  MAaTEeMaTHYECKUX  METOAOB ¢  (usukod, uHPOpMATHKOM,
TEXHOJIOTUEH U MHKEHEPHBIMU JUCITUTUTMHAMHU.

Ilpeomemnmnnie pezyivmamot
— 3HaHWE BOCTPEOOBAHHBIX HAMpPaBICHUM HMHXXEHEPHOrO O0Opa3oBaHUA U
MEePCTIEKTUB TPYA0yCTPOUCTBA,




— 3HAHUE OCHOB NPO(HUIBHBIX HWHKEHEPHBIX JIHUCLUMIUIMH (MAlIMHOCTPOCHHE,
poOoTtorexnuka, UT, sHepreTrika, MarepuanioBeIeHUE U JIp. B 3aBUCUMOCTH OT Ipoduiis
paboToaarens).

— YMEHHUE IPUMEHATH MATEMaTUYECKUM M €CTECTBEHHOHAYYHBIM anmapar s
pelLIeHus NPUKIAJHbIX 3a1a4.

— YMEHHE UHTEPIIPETUPOBATH TAHHBIE;

— HAaBBIKM pa3pabOTKU TEXHUYECKOT'O pElIeHUs, TPOBEIeHUs 0a30BbIX HUCIBITAHUM,
oopMIIeHUS TPOEKTHON JOKYMEHTALINH.

— MOHUMMAaHUE >KU3HEHHOrO IUKJA W3JeNus, CTaHJapTOB KadyecTBa M TpeOOBaHUM
OXpaHbl TpyZa Ha IPOU3BOJICTBE.

— MOHMMAaHUE KaJPOBOT0 MOTEHILIMAIa U NOTPEOHOCTEH MPeANpPUATU TOPOJICKOTO
OKpyra, 3HAaHHUE CTPYKTYpbl HUHXXEHEepHOU cucteMbl P® u MockoBckoit obnactu,
TpeOOBaHU BY30B-IAPTHEPOB, OTPACIEBBIX CTAHAPTOB;

— ONBIT y4aCTHUs B Hay4YHO-HCCIEeNOBaTeNbCKuX mnpoekrax MT-nampasieHHOCTH,
TOTOBHOCTb K cZjaue NMpOPUIbHBIX 9K3aMEHOB U MOCTYIUIEHUIO B BY3bI-TTAPTHEPHI.

Buvinycknuk kypca ymeem:
— TIEPEBECTU MHXKEHEPHYIO 3a/1a4y Ha MAaTEeMaTUYECKUI SI3bIK;
— BBIOpATh METOJI pelieHus (AHATUTUYCCKUN / YUCTICHHBIN / CUMYJISIIIMOHHBIN );
— peanu3oBaTh pacuét B Lu(poBoii cpene;
— OLICHUTh JOCTOBEPHOCTh PE3yJIbTaTa;
— MPEeJUIOKUTH yIydllleHne KOHCTPYKIIMU/TIpoIiecca Ha OCHOBE pacuéra;
— CTPOUTH MOJIENb 3aBUCUMOCTH IIPOYHOCTH OT T€OMETPUH;
— 00pabatbIBaTh 3alIyMIIEHHbBIE JaHHBIE C JAaTUMKAa;
— BBIOMpATh METOJ] PEIICHUS CUCTEMbI U3 3 ypaBHEHUH O] 3aIaHHYI0 TOYHOCTB;
— OLICHUBATb, CKOJIBKO HYKHO SKCIIEPUMEHTOB /I HaIEKHOTO BBIBOJA.
— 3alUTUTH PELICHUE MEPE] «3aKa3uMKOM» (B POJIEBOU UTPE).



3. COLAEPKAHHUE KYPCA

WN3yyenne wmareMaTHMKd B MHKEHEPHBIX KJIAccax HalpaBiI€HO Ha OCBOEHHUE
MaTeMaTU4YecKkoro  ammapara,  HeoOXOJAMMOro  Juisl  pelleHUs  MHXKEHEPHBIX,
TEXHOJIOTUUECKUX U  HCCIEAOBaTeNbCKUX 3amad. ConepikaHue Kypca CcoyeTaer
yriayOjaeHHoe M3ydyeHHe (YyHIaMEHTaJbHBIX pa3/IeJIOB IIKOJbHOM MaTeMaTHKU C
OCBOEHHEM METOJ0B MaTEMAaTUYECKOIO0 MOJEIUPOBAHNS, aHAJIN3a IaHHbBIX, BBIYUCICHUHN U
ontuMmuzanuu. Kypc cTpoutcs kak HHCTPYMEHTAPHH HMHKeHepa: OT HaOMIoACHUS — K
MOJIeNIM — K PEUIEHUI0 — K BU3yaJIM3alliu U 3aliuTe pemeHus. MaTtemaTuka uzydaercs
HE Kak caMmoIlesib, a KaK $3bIK JJII NMOCTAaHOBKM M NPOBEPKH THUIOTE3 O IMOBEJIECHUU
TEXHUYECKUX CUCTEM.

Kaxmoe 3anatue = pyka + ¢opmynaa + koa + rpadpuk. YUeHHK JTODKEH Cpa3y
BUJIETh pe3yJibTaT u3MeHeHus napamerpa B Python/Excel. BBenenue ncesienoBarebcKux
3a/1a4, KOIJ1a Y4eHHK caM CTOUT Mojeau U ux Bapuanuu («Kaxoil nomkHa ObITh popma
KpbLIa, YTOOBI MIPH 33JJAHHON CKOPOCTH MOABEMHAS CHUJia OblJIa MAKCUMAJIbHOM 7))

TemaTnveckoe MIAHUPOBAHME

KoiunyecTBo yacos
TemaTnueckoe NJIaHMPOBAHUE OTBeTCTBEHHBIH Beero 10 11
KJIace | Kjace

Tema 1. CoBpemenHoe wuHxkeHepHoe | [IpencraBuTens 4 2 2
oOpazoBanue B Poccun By3a-napTHepa
Tema 2. [Tpodopuentammonnsiii | MBOY COILI  Ne 2 1 1
MOHUTOPHUHT 12
Tema 3. Kanaposbiii noreHuuain | [IpeacraBurens 2 1 1
PEINPUSATUN TOPOJCKOTO OKpyTa MYHHITUTIAIATETA,

napTHep-

paboToaresnb
Tema 4. Dxckypcuum Ha npeanpustus | [laptaep- 10 6 4
TOPOJICKOTO OKpYTa paboToaTeinb
Tema 5. [Tpodopuenranmonnsie | [lapTHep- 2 1 1
BCTPEYH C MPEJCTABUTENISIMU Npodeccuii | paboToaaTenb
Tema 6. Pemienue npaktuueckux keicon | [laptaep- 92 45 47
U 3ama4 1o wHpopmaruke/ Maremaruke/ | paboTogaTens,
buzuke BY3-IapTHED,

MBOY COHI Ne

12
Tema 7. IloarotoBka oOywatommuxcs k | MBOY COII Ne| 14 8 6
YYaCTHUIO B PETHOHAIBHBIX ojummnuanax/ | 12 napTHep-
KOHKYpCax paboToaresns,

BY3-TIApTHEP




Kosun4yecTBO 4acoB

TemaTnuyeckoe NIAHKPOBAHUE OTBeTCTBEHHBIH Beero 10 11

KJace | Kjace

Tema 8. Omnnaiin npodmnpodba Ha | [lapTHep- 2 2 0
mwathopme «busnet B Oyayiiee» paboTojaTes,

BY3-IIapTHED,
MBOY COII Ne

12
Tema 9. Koncynpranmu no mpoektHou | OO, napTHep- 4 0 4
NeSATeTbHOCTH paboToarerns,
BY3-TIAPTHEP
Tema 10. Utorosoe 3ansitue MBOY COII Ne 4 2 2
12, napTHep-
paboToarerns,
BY3-TIApTHEP
Uroro 136 68 68

Tema 1. CoBpemMeHHOe HHKeHepPHOe o0pa3oBaHue B Poccun

Conep:xxanmue:

O0630p MPUOPUTETHBIX WHKEHEPHBIX HANPABICHUN MOJATOTOBKU B BEAYLIUX By3ax
PO (®IT «IIpuoputer 2030», omopHBIE YHHUBEPCUTETHI, WHXUHHUPUHTOBBIE IICHTPHI).
Oco0eHHOCTH Y4eOHBIX MJIAHOB, MPOQUIbHBIE AUCIUILUIUHBI, (HOPMBI MPOU3BOICTBEHHON
NPaKTUKH.

[lepcrieKTUBBI TPYIOYCTPOUCTBA U KAPbEPHBIE TPEKU BHITYCKHUKOB.

3HaKOMCTBO C NMPOTrpaMMaMH LIEJIEBOTO OOYUEHHS U CTUIICHIUATBLHOMN MOIIEPKKOM.

Cdepbl 0TBETCTBEHHOCTH:

By3-napTHep: mpenocTaBieHUE aKTyalbHBIX JIaHHBIX O HAMPABICHUAX, YYEOHBIX
TUTaHaX, TPEOOBAHUAX K MOCTYMAIOIINM; MPOBEICHUE TPE3CHTAIMOHHBIX BCTPEY.

OO: opranuzamus pacnucaHus, OOeCIeUYeHHe TeXHUYeCKOW 0a3bl  JuIs
TPAHCISALNN/BCTPEY, KOHTPOIb TOCEIAEMOCTH.

PadoTonarenb: akryanu3anus WHGOpMAMH O TPeOOBAHUSAX K KOMIETEHIUSM
BBIITYCKHUKOB, y9acTHe B (JOPMUPOBAHUY TIEPEUHS 1I€TIEBBIX HAMPABICHUH.

Tema 2. IIpo¢gopreHTALINOHHBIH MOHUTOPHUHT

Conep:xanue:

KommuiekcHasi 1MarHocTMka MHAMBUYATbHbBIX CKJIOHHOCTEHM, KOTHUTUBHBIX CTHIIECH
U CKIIOHHOCTEH K WMH)KEHEPHBIM BHAAM AEATEIbHOCTH. MeTOoAMKa BKJIIOYAET: BXOJHOE
aHKETUPOBAaHUE, TECTUPOBAHME HA TEXHUYECKOE MBIIUICHUE, M[POCTPAHCTBEHHOE
BOOOpakeHHE,  aNTOPUTMHYECKYI0  JIOTHKY. (DopMupOBaHWE  WHIWBHIYATbHBIX
npodopueHTAIMOHHBIX KapT oOydarommxca. CpaBHUTENBHBIA aHANIM3 PE3yIbTaTOB Ha
CTapTe U B KOHIIE Kypca.

Cdepbl 0OTBETCTBEHHOCTH:

0O: mnpoBeneHwe AUMArHOCTHKU, O0OpabOTKa pe3ysbTaTOB, BEACHHUE JIMYHBIX
nopTQoJIno, NeJarorniueckas UHTepIpeTanus JaHHbIX.



By3-nmapTHep:  mnpenocTaBieHHE ~— BAIUIUPOBAHHBIX  MPOGOPHUEHTALMOHHBIX
MHCTPYMEHTOB, METOIMYECKAs MOAEPIKKA aHAJIU3a TaHHbIX.

Paboronarenb: coOrjacoBaHUE KPUTEPUEB OLEHKA Oa30BBIX HH)KEHEPHBIX
CKJIOHHOCTEM, PEJIEBAHTHBIX MPOQUIIO IPEATPUATHS.

Tema 3. KaapoBblii NOTeHIMAJ NPeINPUATHI TOPOACKOr0 OKPYyra

Conep:xxanue:

AHanu3 TPOMBIIUIEHHOTO M TEXHOJIOITMYECKOro MpOQuUiIsi TOPOJCKOro OKpyra.
BocTpeboBanHble HampaBiieHHs NPOGEeCcCUOHANIBHONW AESTENbHOCTU (TPOEKTUPOBAHUE,
aBToMaTu3alus, LuppoBoe NPOU3BOJCTBO, CEPBUC U IKCILTyaTaIUs ).

Homenknarypa npodeccuii u ocHoBabie komnereninu (hard & soft skills).

O0630p KIIOYEBBIX NPEANPUITHH, UX CHEIUATIU3AIMN, UHBECTUIIMOHHBIX MTPOTpaMM
U COITMATIbHBIX TapaHTHUH.

[IpeumyiectBa TPYAOYCTpPOMCTBA U  KApbepHOTO pOCTa HA  JIOKAJIBHBIX
IPEANPUITHUSX.

Cdepbl OTBETCTBEHHOCTH:

MyHMUMTIAJTUTET/ AAMUHUCTPAIUA: TPEIOCTABICHUE AHAIUTUKUA TI0 PBIHKY
TpyJa, CHUCKOB IPEANPUATUN-PE3UTECHTOB, JAHHBIX O KaJ[pOBOM JeduInTe.

PabdoTonarenb:onucanre BakaHCUW W TpeOOBaHUU, YCIOBHH TpyJa, NPOrpaMm
HACTaBHUYECTBA U CTAKUPOBOK.

MBOY COII Ne 12: unrterpaius MaTepuaioB B MpodOpUeHTAIIMOHHBIC MOIYJIH,
opranu3zanus pedIeKCUBHBIX CECCUH MO UTOTaM U3yUYEHUSI.

Tema 4. IKCKYpCHH HA NPEANPUSTHS TOPOACKOr0 OKpPyra

Conep:xxanmue:

3HAaKOMCTBO C  peajbHbIMH  MPOU3BOACTBEHHBIMH  MPOIIECCAMHU,  I[EXaMH,
71a00paTOPUSIMH M MHXKCHEPHBIMU CITyKOaMHu.

JleMoHCTpaIusl CBSI3U IIKOJIBHOW MPOTpaMMBbI C TEXHOJIOTHYECKUMU OTEpPaALUSIMH.
KoHkpeTHBIE TEHCTBUS O0YYarONIUXCS: U3yUYCHHE MapIIpyTa TEXHOJOTHIECKON ETOYKH,
UHTEPBBIO C  HWHXKEHepaMH, (Qukcarus HaOmoIeHHH B paboueM  KypHaie,
¢doto/Buneoduxcanus pa3peneHHbX Y4acTKOB.

Pednekcusi:  cocraBmeHue oTuera, OOCYXKIEHHE YBUICHHOTO, BBISBICHHE
COOTBETCTBHUSI INYHBIX UHTEPECOB PEATHHBIM YCIOBHIM TPy/a.

Cdepbl OTBETCTBEHHOCTH:

Pa6Goronarenb: oOecnedeHue Oe3omacHOTO MapmipyTa, HHCTpyKTax 1o OT,
MPEIOCTaBICHUE THIOB-UHKEHEPOB, OpTraHU3aIlHs JOIyCKa.

0O: cornacoBanue rpaduka, MOATOTOBKAa 00YJAIONINXCS, COMPOBOXKIACHHUE, COOp U
aHanu3 peIICKCUBHBIX OTYETOB.

By3-napTHep: wMerogmdeckass pa3pa0OTKa MapIIpyTHBIX JIUCTOB, AakKIEHT Ha
TEXHOJOTUYECKUX M HAYYHBIX aCMEKTaX MPOU3BOJICTBA.

Tema S. IIpo¢gopueHTALIMOHHBIE BCTPEYH € NPEeACTABUTEIAMU Npodeccuii

Conepxanmne:

dopmar <©KMBOrO JHAJIOra» C JEUCTBYIOIIMMH WHXECHEPAMHU, TEXHOJIOTaMH,
PYKOBOJUTEISIMU MPOEKTOB, BBIMTYCKHUKAMU NMPO(QUIBHBIX BY30B.



Lenb: paspyllieHHE CTEPEOTHNOB O Npo(eccHH, IEMOHCTpalMs IOBCEIHEBHBIX
3a/1a4, KapbepHBIX TpacKTOpui u TpedboBaHuii k soft skills.

Mexanu3Mm: TeMaruueckue OJIOKH (IIPOEKTUPOBAHHME, BHEAPEHUE, KOHTPOJIb
KauecTBa, Hudpposuzauusi), Q&A ceccus, pa3dop TUMHYHBIX OLIMOOK HAYMHAIOIIHMX
cnenuanuctoB. Pediekcus: 3anojiHeHne KapT KOMIETEHIUH, CaMOOIIEHKAa COOTBETCTBHS
BBIOPAaHHOMY MYTH.

Cdepbl 0OTBETCTBEHHOCTH:

Pabdoronarenb: 1moadOp CIUKEPOB, COIVIACOBAHWE TEMATHK, MPEJOCTABICHUE
peanbHbIX MPUMEPOB U3 MPAKTUKH.

00O: wmoxepanus BcTped, oOecrneyeHUue TalM-MEHEKMEHTa, OpraHu3alus
oOpaTHOM CBsI3U, BEJICHUE apX1Ba BCTPEY.

By3-napTHep: ydacTtue B KaueCTBe HKCIIEPTOB, CBA3b aKaI€MHUUECKUX JUCIMIUINH C
POU3BOJICTBEHHBIMU KeiicamMu.

Tema 6. PemeHue NpPaKTHYeCKHMX KeicoB W 3aga4y mno uHPpopMmaTuke/
MaremMaTtuke/ pusmke

Conep:xkanue: 3agauu pa3pabaThIBAIOTCS COBMECTHO pabOTONATENEM U BY30M:
paccMaTpHUBAIOTCS aKTyallbHbIE MPOM3BOACTBEHHBIE CUTYyallMH (ONTUMHU3AIUS Ipollecca,
nox0op MaTepuaoB, pacdeT y3ija, IUGpoBas BHU3yalu3alus, aHaiu3 Opaka) ¢ y4eToM
BO3pPACTHBIX OCOOCHHOCTEH U YPOBHS TMOJATOTOBKM oOywaromuxcs. OOywaromuecs
paboTaloT B KOMaHJax: aHalu3 YCJIOBHM, BBIIBUKEHUE THIOTE3, pacyeThl, ohopmiIeHHE
TEXHUYECKOTO TMPEJIOKEHHs, 3allUTa Mepea dKkcnepramu. Mcnons3yroTes MeToasl case-
study, mo3zroBoro mrypma, TPU3-snementsi, 6a3oBoe CAD-monenupoBanue. AKIEHT NPU
pa3paboTKe KeCOB Ha MEXIUCUUITMHAPHOCTD (MaTeMaThka + ¢u3uka + nHpopmaTuka).
Pa36op ommbok, pediekcuto, hopMupoBaHue OaHKA TUTIOBBIX PEIICHHM.

Keiicel MoOryt BKIIIOYaTh: pacyeTHO-rpadUyecKue 3aJaHusi, alTOPUTMHU3ALUIO
IIPOIIECCOB, pabOTy ¢ JaTYMKAMHU/KOHTpOJIepaMu (MpYU HATWYUU 000PYJIOBaHUS ), aHATU3
WH)XKCHEPHBIX YEPTEKEH, ONTUMHU3AIINIO TTAaPAMETPOB.

Cdepbl 0TBETCTBEHHOCTH:

PaboTonarenb: MOCTaHOBKA MPOOJIEMHON CHUTyalluud HJisi TPOU3BOJICTBEHHOTO
Keiica W NMPUKIAIHBIX YCJIOBUH 3a/iad, ONpEe/eNIEHUEe KPUTEPHUEB OLICHKU, JEMOHCTpALUs
MIPOMBITINICHHOTO KOHTEKCTa, BAJMJIAIUS OTBETOB, OOpaTHAas CBS3b MO PEATHUCTHYHOCTH
pELICHUN.

By3-napTHep: pa3paboTka METOIWMK PEIICHUS, METOAWYECKas TMOJJACpKKa M
KOHTPOJIb HaYYHOW KOPPEKTHOCTH, MPENOCTaBICHUE y4eOHBIX MaTepuasoB, pa3padoTKa
CTPYKTYpbl TPOMU3BOJICTBEHHOTO Kelca, KOHCYJIbTAllMM [0 PAcCYETHbIM METOJUKaM,
npenoctasieHue yueonoro I10.

0O: amanranus 3a7a49 K MIKOJIBHOW TTporpamMme, opraHmu3aius pabodero mporiecca,
OpraHu3alus CaMOCTOSTEIHPHOW paboThl, KOHTPOJb CPOKOB, OIICHWBAaHUE Iporpecca
oOydJarommxcs, OIEHKAa KOMAaHJIHOW JWHAMUKH, WHTETpanvs KeWcoB B Yy4eOHbBIC
MPEAMETHI.

MaTteMaTHUyeCKasi COCTABJISIIOLIAS TEMbI:
1. ®yHKIUH ¥ THHAMHKA MpoieccoB (22 Jaca)




~ DneMeHTapHble (QYHKUMHU KaK MOJIEIM PpPOCTa, OCTbIBaHUSA, KOJEOaHMIA,
HACBIILIECHHUS.

— Ilpou3BojgHasi: MIrHOBEHHasi  CKOPOCTb,  YYyBCTBUTEIBHOCTh  IapaMeTpa,
YCKOPEHHE, PACXO/.

~ HWHrerpai: HakoIJIEHUE TEIUIA, 3apsiia, MaTepralia, MPOUIEHHOTO MYyTH.

- HHkeHepHBIH AaKUEHT: 3aJadyd C JaTdukaMu (TeMmreparypa, JaBJcHUE,
000pOTHI), aHATU3 TPA(PUKOB peAbHBIX MPOIECCOB, MOUCK IKCTPEMYMOB B OIpaHUYCHHBIX
YCIOBUSAX.

- HOugpa: Python + matplotlib — mnoctpoenne wu auddepenumrpoBanue
AKCIIEPUMEHTATBHBIX KPUBBIX.

MaremaTuueckoe coaepkaHue

WN3yuenne QyHKUUH Kak YHUBEPCAIBHOTO $3bIKa ONUCAHUS peajbHBIX MPOLIECCOB.
Pacmupenue u yriny6iaenue 6a30BOro HkoiabHOro Kypca

OcHoBHBIE coJiep:KaTeIbHbIE JJUHUM:

~ pacUIMpEeHHOE U3YUYEeHHE DJIEMEHTAPHBIX (YHKIIUMA, UX CBOMCTB U rpadKoOB;

~ npeobpa3zoBanus rpadUKoB GYyHKIUHT;

~ uccienoBaHue GyHKIUN ¢ UCIIOJIb30BAHUEM IPOU3BOIHOM - MPAKTHUKA;

~ TpejeN MOoCciaeI0BaTeIbHOCTH U (DYHKIIMHU B TPAKTUUYECKUX 3aa4ax;

— HENpPEePHIBHOCTH (YHKIIHI;

~ npou3BoAHAs U €€ GU3HUECKHI, TeOMETPUYECKUI U MHKEHEPHBIN CMBICIT;

~ NPUMEHEHHE TPOU3BOJHOM K HCCIEAOBAHHMIO IMPOIECCOB U  PEIICHHE
NPAaKTUYECKUX 3a/a4;

~ 3a7]a4M ONTUMU3AIINH;

~ anmpokcuManus QyHKIUH;

~ OCHOBBI HHTETPAJIBHOTO UCYUCIICHHUS;

— ONpeAeNEHHbI HMHTErpall KaK CPEJACTBO BBIYHCICHMS IUIOMIANeH, 00BEMOB U
HAKOIUICHHBIX XapaKTEPUCTHUK MPOIIECCOB;

~ YHCJICHHBIC METObI BHIYUCICHHM.

NukeHepHasi HAPaBJIEHHOCTH

VYyamuecs paccMaTpuBalOT TPOU3BOJHYIO KaK CKOPOCTh H3MEHEHHUS BEIIMYUH,
AHAIM3UPYIOT JBIKEHUE, pacXoJ pPECypcoB, H3MEHEHHE TEMIIepaTyphl, JaBJICHUS,
HAIIPSDKEHUM, CKOPOCTH TEXHOJIOTMYECKUX IPOLIECCOB, PEIIAOT 3aJadd ONTUMHU3ALUU
KOHCTPYKIMH, 3aTpaT W NapaMeTpoB TEXHUYECKUX cucreM. OTinume OT 06a30BOro
IIKOJIBHOT'O Kypca — MPUJIOKEHUE K 3a1a4aM

2. MIpocTpancTBo u ¢popma (14 yacoB)

~ BekTopbl U KOOpAMHATHI KaK CIOCO0 3aAaHusl MOJIOKEHUS JEeTaIU, TPACKTOPUH,
YCUITUSL.

~ CeueHusl, pa3BEPTKH, MEPECEUCHUS TOBEPXHOCTEN.

~ Matpuirsl NOBOpoTa U MaclITabUpoOBaHUsI — OCHOBBI 3D-nipeoOpa3oBaHuU.

~ WHkeHepHBIH aKIEHT: pacy€T IIEHTpa Macc, MOMEHTa UHEPLUUH (YIPOIIEHHO),
MIOCTPOEHUE PA3PE30B.

- Indpa: padora B Tinkercad / OpenSCAD / Python c¢ TpéxmepHbIMU
MIPUMUTHUBAMHU.



Oco6o0e BHUMaHUE YIENSETCA PA3BUTHUIO MPOCTPAHCTBEHHOTO MBIIUICHUSI KaK OJHOTO U3
KJIFOUE€BBIX KOMIIOHEHTOB WHKEHEPHOU MOATOTOBKH.
MaremaTuyeckoe coaepranue

~ BEKTOPHBIM METOJ PELICHUs 3a1aY;

~ KOOpPJWHATHBIA METOL;

~ OCHOBBI aHATUTUYECKON I'€OMETPHUH;

~ B3aMMHOE PACMOJIOKEHNUE 00BEKTOB B IPOCTPAHCTRE;

~ CTEPEOMETPUYECKOE KOHCTPYUPOBAHUE, ITPOCTPAHCTBEHHBIE TEOPEMBI CUHYCOB U
KOCHUHYCOB

— CCUCHMS,

~ METObI ITIOCTPOCHUS TPOCTPAHCTBEHHBIX MOJIEIIEH;

~ TeoMeTpuueckue mpeoOpa3oBaHus;

— DJIEMEHThI HHXXEHEPHOU rpaduku.
HNukeHepHasi HANPABJIEHHOCTH
PaccmarpuBarorcss 3amaum  MPOCKTUPOBAHUSA JETANEH, CTPOUTEIBHBIX KOHCTPYKIIHM,
MEXaHU3MOB, pacuéra pa3sMepoB OOBEKTOB, IOCTPOCHHUS YEPTESKEH U TPEXMEPHBIX
MOJIEJIEN.

3. Martpuubl, cucteMbl, 1anHble (14 yacoB)

- Pemenne cucreM TUHEHHBIX YpaBHEHH — OCHOBA CTATUKH, 1IeTIel, 0aJaHCOB.

~ Marpuiisl kKak TaOIHIIBI JAHHBIX U OTIEPATOPHI TPeoOpa3oBaHUM.

~ WH:KeHepHBIH aKIeHT: pacu€T pacrnpeneneHus cuil B (epMe, TOKOB B y3Jax,
00paboTka n300pakeHui (PUIBTPHI).

~ Hudgpa: NumPy + pemienue cucteM BCTPOCHHBIMU METOJAMH.
Pa3nen BBoguTCS Kak MaTeMaTU4yecKasi OCHOBA COBPEMEHHBIX MHKEHEPHBIX BbIYUCIEHUN.
MaremaTnuyeckoe coepKaHue:

~ MAaTpHUIIbL;

~ JEeUCTBUA HaJ MaTpUIAMU;

~ CHCTEMBbI JIMHEVUHBIX YPABHCHUMN;

~ METOJbI PEUIEHUSI CUCTEM;

~ omnpenenurtenu (Ha 6a30BOM YpPOBHE);

~ TIOHATHE BEKTOpa B KOOPIUHATHOH dopMme;

~ JIMHEWHbBIE MOJEIH.
NuxeHepHasi HANIPABJICEHHOCTh
[Ipumenenune Matpuiy mpu o0paboOTKe H300paKEHUH, MOJCIUPOBAHUU MEXAHH3MOB,
KOMIIbIOTEPHOU rpaduke, pOOOTOTEXHHUKE, aBTOMATHYECKOM YIIPABJICHUHU.

4. INCKpPeTHOCTD, rpadbl, aaroput™bl (12 yacos)

- I'pader — cetn TpyO, AOpOT, CBA3EH, DIEKTPUIECKUX CXEM.

— Ilouck myTu, MUHMMAaIbHOE AEPEBO, MOTOK.

- KoMOuHaTtopuka — 4muCiio BapuaHTOB COOPKHU, OTKA30B, KOH(UTypallUid.

~ WHkeHepHBIH aKUNEHT: MapuipyTh3aluss B  JIOTUCTUKE, JAUArHOCTHUKA
HEHCITPABHOCTEMN.

- Hndpa: peanuzanus npocThiX anropuT™MoB Ha Python.
Paznen popmMupyetr 0OCHOBY MHKEHEPHOT'O U AITOPUTMUYECKOT'0 MBIIIIJICHHUS.



MaremaTnyeckoe coaepKaHue:
~ MHOYKECTBA;
~ rpadsl;
~ KOMOHMHATOPHBIE METOMBL;
~ JITOPUTMBI ITOUCKA;
~ QJITOPUTMBI ONITUMHU3ALNY;
~ 3a3J]a44 Ha KOJMYECTBO MH(OpMaALUU
~ OLIEHKA KOJIMYeCcTBa HH(pOpMaINy;
~ PEeKYpPpPEHTHbIE COOTHOILIECHUS,
~ OCHOBBI TEOPUH KOJUPOBAHUS.
NnkeHepHasi HAIPaBJIEHHOCTH
Pemenue 3amay mapuipyTu3aluu, MNPOSKTUPOBAHUS CETEH, MOCTPOCHMS aJITOPUTMOB
yIpaBJICHUs, aHAJIN3a IIEKTPUUECKUX CXeM, HU(POBOM ITEKTPOHUKH.

5. Heonpeneaénnocth u nanubie (10 yacos)
~ BeposTHOCTb 0TKa3a, JOBEPUTEIbHBII HHTEPBAJ, TOUHOCTh U3MEPEHUM.
Koppensiuus — cBsizanbl 11 BUOpauus v u3HOC?
- Perpeccuss — nporso3 pecypca 1o JaHHbIM.
NnskeHepHbIil akmeHT: 00paboTKa peanbHBIX JIOTOB C UCTIBITAHUH.
Ludgpa: pandas + statsmodels.
dopmupyercs  MOHMMAaHHME  CIy4YallHBIX  MPOLIECCOB M METOJOB  00paboTKuU
AKCIIEPUMEHTATBFHOM HH(OpPMALIUU.
MaremaTnuyeckoe coiepKaHue
~ BEPOSITHOCTHBIE MOJIEIIN;
~ pachupeneseHus;
~ CTaTUCTUYECKHUE XAPAKTEPUCTUKHU;
— 00paboTKa pe3yIbTaTOB U3MEPEHUI,
~ KOPPEJSLMOHHBIN aHAIN3;
~ OCHOBBI PEIrPECCUOHHOT0 aHAJIN3a;
NHu:keHepHasi HAPaBJIECHHOCTh
OOpaboTka pe3yibTaTOB HSKCIEPUMEHTOB, aHAIM3 TOYHOCTH HW3MEpPEHHUH, OIleHKa
HaJEXHOCTH 000PYI0BaHUS, aHAIU3 ITPOU3BOICTBEHHBIX IPOLECCOB.

6. MaTtemaTnueckoe MoaeaupoBanue (20 4acoB) — HeHTPAJbHBII MOTYJb
~ IlocTpoeHnue Mozienu «BXOJ — COCTOSIHUE — BBIXOI».
Br16op ymporienwnii, mpoBepka Ha KpailHUX peKUMax.
Uucnennoe unterpupoBanue u pemenue OY.
~ CKBO3HBIE 32/1a4H '
o JIBIDKEHHUE CHapsJa ¢ COMPOTUBICHUEM;
o HarpeB JIBUTATel;
o TIpocCTeHIIas MOJIeJIb MOCTA;
o JIMHAMUKA MOIMYJISIHUNU/IKOCUCTEMBI (1151 ONOUHIKEHEPUH ).
~ OneHka aieKBaTHOCTH MOJICJIN: CPABHEHUE C SKCIIEPUMEHTOM.
Hror: 3amura MoJieu B BUJI€ OTYETA + UHTEPAKTUBHOTO CUMYIISITOPA.
MaremaTnueckoe colepKaHue:



~ 93Tallbl NOCTPOCHMSI MAaTEMaTUUYECKOW MOJIEINH;

~ BBIOOp MEPEMEHHBIX;

~ JIONYILIEHUS;

- MaTeMaTHYeCcKoe onrcaHue OObeKTa;

~ aHaJu3 MOJENH;

~ KOMIBIOTEPHOE MOJEIUPOBAHUE;

~ MHTEpHpeTalys pe3yJbTaToB;

~ OLEHKA TOYHOCTU MOJIEIIN;

~ MpOBEpPKa aJeKBATHOCTU MOJEIIH.
IIpakTHyeckue 3agauu

~ MOJEIUPOBAHUE JBUKECHUS;

~ MOJEIMPOBAaHUE TEIUIOOOMEHA;

~ pacy€T pacxoja MaTepHaJIOB;

~ MOJEIUPOBAHUE AIEKTPUUECKUX LETEeH;

~ MOJEIMPOBAHUE HKOJIOTHYECKUX MPOIECCOB;

~ ONTUMU3AIMS JOTUCTUUECKHUX 3a/1aY;

~ HCCIIeJOBaHUE MPOYHOCTH KOHCTPYKIUH (Ha YIPOIIEHHBIX MOEIISX).

Tema 7. IloaroroBka o0y4auuxcs K y4aCTHIO B PerHOHAJIBHBIX OJIMMIIUAagax/
KOHKYpcax

Conep:kanue: Pa30op 3agad4  MIKOJIBHOTO W MYHHMIIMIAIBHOTO  JTAloB
BCEPOCCUNCKON OJMMMHNAAbI INKOJbHUKOB. OIMMINAaAHbIE METOIBI U UEH.

[ToaroroBka yueOHOTO UCCIIEOBAHUS (MUHU-TIPOEKTA)
WH)XKCHEpHOI/MaTeMaTUYeCKOM HaIpaBlIeHHOCTH M ero 3ammuta. [lowck mpoOsemsl,
dbopMynrpoBaHUE TEMAaTHKUA MPOEKTOB, (GOpPMHUpPOBAHWE MPOEKTHBIX TPYMN, pa3zpaboTka
NOPOXKHBIX KapT. [IoAroroBka TEXHUYECKOW ITOKYMEHTAllMW, MAaKETOB, MPE3CHTALMU W
cnuyer. TpEeHUPOBOUYHBIE 3AIIUTHI MEPE] HSKCIEPTHBIM KIOPU. YUYacTHE€ B KOHKYypcax
PETHMOHATIFHOTO YPOBHS IO HHXKEHEPHO-TEXHUYECKOMY MPOPHUITIO.

Cdepbl 0TBETCTBEHHOCTH:

By3-nmapTHep: HayyHO€ pYKOBOJICTBO, JKCIEPTH3a HOBHU3HBI, IPEIOCTABICHHUE
nocTyna K 1abopaTopHOMy 000pYyI0BAHUIO.

PaGoronareb: OLICHKA IIPUKIATHON LIEHHOCTH, MIPEIOCTABICHUE
MIPOU3BOJICTBEHHBIX JAHHBIX JJIS MPOEKTOB, CIIOHCOPCKAasi/MaTepHuaibHas MOJACPKKa MPU
HEOOXOAMMOCTH.

00: agMUHUCTPUPOBAHUE KOHKYPCHBIX 3asBOK, IIEarOru4ecKoe COIMPOBOKICHUE,
OpraHu3anys TPEHUPOBOYHBIX ITAMOB, PUKCAIHS TOCTIKCHUH B TOPTGHOIIHO.

MaremaTnuyecKas COCTABJISIOIAS TeMbI:
1. BbluucaurenabHble MeTOABI (7 4aCOB)
Korna aHanuTuku HET — 4TO JeNaTh?
—- Meton HerotoHa, urepanuu, yucieHHoe AudpepeHmpoBaHue/ MHTErpUPOBaHUE.
Br10op miara, onieHka NOrpenIHoCTH, YCTOMUHUBOCTbD.

~ WHkeHepHBIH aKIEHT: pacu€T HEIMHEHHOW Jaedopmaliuu, HECTAIMOHAPHOIO
TEII000MEHa.




Pazmen 3HaKOMUT ydaluMXcsi C BBIYUCIUTEIBHBIMA METOJAMH, HCIIOIB3YEMBIMU B
COBPEMEHHOM MH)KCHEPHOU IPAKTHUKE.
MaremaTnyeckoe coaepKaHue:

~ NpUONMKEHHBIE BEIYUCIICHUS;

~ OILIEHKa IIOIPEIIHOCTEN;

— METO/bI PELICHHS YPABHECHUM;

~ YHUCJIEHHOE UHTEIPUPOBAHMUE;

~ 4ucaeHHoe TudPpepeHpoBaHuE;

~ UTEpaLMOHHBIE METOJIBL;

~ OCHOBBI BBIUUCIIUTEIBHBIX aJITOPUTMOB.
NuxeHepHasi HANIPABJIEHHOCTh
Hcnonp3oBanue METONOB YMCIEHHOIO aHajgv3a IPU PELICHWHM 3a1ad, Uil KOTOPBIX
HEBO3MOYKHO IOJIYYUTh AaHAJTUTUYECKOE PEILICHUE.

2. llndpoBble HHCTPYMEHTHI MH:KeHepa (7 4acoB)
N3yyeHne COBpEMEHHBIX CPEJCTB MATEMAaTHUYCCKUX BBIYUCIICHUH.
OcBauBatroTcsi:
— DJICKTPOHHBIC TaOJUIIBI;
— CHCTEMBI KOMITBIOTCPHOH MaTEMaTUKH;
— MareMmartudeckue oubiamorexku Python;
— TMOCTPOEHUE rPaPUKOB;
— 00paboTka MacCUBOB JJAaHHBIX;
— YHCJIEHHBIC SKCTIEPUMEHTHI;
— BU3yalM3alus pe3ysbTaToB;
— pacu€T mapaMeTpoB KOHCTPYKIIHIA;
— wuccaegoBanue 3(pGeKTUBHOCTH WHKCHEPHBIX PEIICHUM;
— aHaJIu3 TPAHCMOPTHBIX MOTOKOB;
— MOJIETTUPOBAaHUE JBMKEHUS POOOTOB.

Tema 8. Onuaitn npodnpoda na miargpopme «buiier B Oyayuiee»

Conep:xanue:

Opranuzarsi TPOXOXKIAEHUS O00ydaromuMucs mpodecCHOHANBHBIX MPo0 1O
WHXXEHEPHBIM KOMITCTCHIIUSIM.

MexaHu3M: peructpanus Ha IiaTdhopme, MPOXOXKICHUE BBOJHOTO HHCTPYKTaXa,
CaMOCTOSITEILHOE BBITIOJIHCHUE 33JIaHWH B JIMYHOM KaOWHETe, aHajiu3 pe3yJbTaToB,
COCTaBJICHUE UHANBUAYAJIbHBIX PEKOMEHIAITUMN.

Hcronp3oBanne JaHHBIX JJII KOPPEKTHPOBKHM 0O0pa30BaTEIBbHOIO0 MapiipyTa H
BBIOOpA HAMPABJICHUS MPOCKTHOU JICITCIIBHOCTH.

Cdepbl OTBETCTBEHHOCTH:

0O: texHuueckas opraHu3alus JOCTYIA, KOHTPOJb MPOXOXKJECHHS, MCHUXOJIOro-
rearoruyeckas HHTEpIpeTalus pe3yabTaToB.

By3-maptHep u PabGoromaresib: CorlacOBaHHWE PEJICBAHTHBIX TPEKOB Ha
miatgopme, MPEeNOCTaBICHHE PEKOMEHJAIMN MO Pa3BUTHUIO BBISBICHHBIX Je(PHUIIUTOB
KOMITETEHITUM.



Tema 9. KoncynabTanmu no npoeKTHOM AesiTeILHOCTH

Copep:xxanue:

NuauBuayanbHOE M TPYIIIOBOE COMPOBOXKJIEHUWE HA BCEX ATamax MPOeKTa: BHIOOP
TEMbl — TOCTAaHOBKa MPOOJIEMbl — JUTEPATYypHBIH/MATEHTHBIH 0030p — pa3paboTka
METOJIMKH — HKCIIEPUMEHT/MOACIUPOBAHUE — KOHCYJIbTAI[MU 110 MOATOTOBKE MPOEKTa —
aHaJIM3 pe3yJbTaTOB — OPOpPMIIEHUE MPOEKTa — MOJATOTOBKA K 3aLIUTE.

Bo3moxHbIil popmart: 1 pa3 B 2 HeieaW MO pacUMCaHUIO, OYHO/OHJIANH.

Benenue nqHeBHUKA MpoekTa, (pUKcalUs 3TAloB, KOPPEKTUPOBKA IIJIaHa.

Cdepbl 0OTBETCTBEHHOCTH:

By3-napTHep: HazHaueHUE HAy4YHBIX PYKOBOJHUTENEH, KOHTPOJb aKaJeMHYECKOU
YECTHOCTH, METOIMYECKHE KOHCYJIbTAI[UU IO CTPYKTYpE U O(POPMIICHUIO.

Paboronarenb: OleHKa MPAKTHYECKOM  NPUMEHHUMOCTH, MPEAOCTaBICHUE
JTAHHBIX/000PYIOBAaHUS JIJIs1 UCIIBITAHUMN, PELIEeH3UPOBAHUE.

0O: negaroruveckoe  COIMPOBOXKJIEHHUE, KOHTPOJIb CPOKOB, OpraHu3anus
IPOMEXYTOYHBIX 3aIIUT, YYET Pe3yJbTaTOB B UTOTOBOM aTTECTAIINH.

Tema 10. UTorosoe 3aHsiTue

Conep:xxanmue:

UroroBass koHTposibHas pabora. MrtoroBoe mepomnpustue 1o (opMe HaydyHO-
NPAKTUYECKON KOH(MEPEHIIMU WM WHKEHEPHOrO0 XaKaTOHA-IIEMOHCTPAIMH, 3allUThI
IPOEKTOB.

Konuenmus: 3alMTa  JIy4OIMX  [POEKTOB, HarpaxxzcHue, BBICTaBKa
MaKeTOB/TIPE3CHTAIINM, TOJMMCAHNE COTJIAIIEHUH O HaMEpEHHUsAX Ha IieJieBoe 00ydeHue
WIH CTAXXUPOBKH, BpyUEHHE CEPTUPUKATOB O TMPOXOKIACHUHU MPOTPAMMBI.

Pednekcusi: cpaBHEHHE CTapTOBBIX W HWTOTOBBIX MNPOGOPHUEHTAIIMOHHBIX KapT,
TUTAHUPOBAHUE JalbHEHIIel TpackTopuu (IMOCTYIUICHHE B BY3, y4acTHE B OJUMIIHAIAX,
TPYAOYCTPOMCTBO MOCJIE BY3a).

Cdepbl 0TBETCTBEHHOCTH:

0O0: opraHu3amnus  IUIOIIAJIKH, TaWUMUHT, TEXHUYECKOE obecrieueHue,
JTOKyMEHTaJIbHOE OpopMIICHUE, HHPOPMUPOBAHUE POTUTEIICH.

By3-napTHep: yuactue B XIOpHU, MPEAOCTaBICHUE CEPTHU(HUKATOB/TIPUOPUTETHOTO
PacCMOTpEHUS NP MOCTYIUICHUH, BHICTYIUICHHE C AHATUTUIECKUM OTUETOM.

PaGoTogarenb: OlLEHKAa MNPOEKTOB C TOYKM 3PEHUS BHEAPEHHUS, MPEII0KECHHE
CTOXXHPOBOK/IIENIEBBIX MeCT, (DMHAHCHPOBaHKE MTPU30BOTO HOHIA UITH 000PYIOBAHUS.



4. YHEBHO-TEMATHUYECKOE IINIAHUPOBAHHUE

XapakTepuCcTHKA
Ne . KonnuecTBo yacoB
w/n Tema 3ansTHI OcHoBHOe cojiepkaHne Bun 3anstus AeATeJIbHOCTH
TeopHs | MPaKTHKA o0yyaomuxcs
1 CoBpemeHHOE 1 3 O0630p TPUOPUTETHHIX Bcerpeua- 3HAKOMCTBO C
UH)XeHEepHOe 00pa3oBaHue WHKEHEPHBIX HalpaBlIeHUN CeMUHap MPUOPUTETHBIMU
B Poccun MOJIFCOTOBKH B BEAYIIUX HaIpaBJICHUSIMU
By3ax PO (®II «IIpuopurer [IOJArOTOBKH
2030», oropHbIe WHKEHEPHBIX KaJpOB U
YHUBEPCHUTETHI, oOpa3oBaTeIbHBIMU
WHXUHUPHUHTOBbIE porpaMmamu
1eHTphl). OCOOCHHOCTH TEXHOJOTUYECKUX

y4eOHBIX TIJIaHOB,
npouIbHBIC JUCITUTIINHBI,
(GbopMBI MPOM3BOICTBEHHOU
npakTuku. [lepcnieKTuBbI
TPYAOYCTPOUCTBA U
KapbepPHBIE TPEKHU
BBIITYCKHUKOB. 3HAKOMCTBO
C MporpaMMamu LeJIEBOTO
00ydYeHUS U
CTHUIICHINAJILHOUN
MTOJIJICPIKKOU.

BY30B. AHanu3
TpeOOBaHUMN K
aOUTypUCHTaM.




XapakTepucTHKA

Ne . KoinuyecTrBo yacos
/i Tema 3ansTHI OcHoBHOe coep:kaHne Bun 3anstus e TeJIbHOCTH
TeopHs | MPaKTHKA o0yyaromuxcs
2 [IpodopuentanmoHHbIi 1 1 KommiiekcHas nuarnoctuka | /lmarHoctuka + [IpoxoxneHue
MOHHUTOPUHT UHANBUAYaITbHbIX NPAKTUKYM | Ipo(OPUEHTALIMOHHBIX
CKJIOHHOCTEH, TECTOB, 3aIIOJIHEHHE

KOTHUTHBHBIX CTUJICH H
CKJIOHHOCTEH K
WH)KCHEPHBIM BHJIaM
nesaTeIbHOCTH. BXoaHoe
aHKETUPOBaHMUE,
TECTUPOBAHHE HA
TEXHUYECKOE MBIIIICHHE,
IPOCTPAHCTBEHHOE
BOOOpaKeHHeE,
QITOPUTMUYECKYIO JIOTUKY.
dopMHUpOBaHUE
WHAVNBUIYaTbHBIX
poOpUCHTAITMOHHBIX
KapT 00yYaroImmXxcs.

aHKET, aHaJIN3 JINIHBIX
pe3yabTaTOB,
dbopmupoBaHue
IIEpPBUYHOMN
poOpUECHTAITMOHH O
KapThl.




XapakTepucTHKA

Ne . KoinuyecTrBo yacos
/i Tema 3ansTHI OcHoBHOe coep:kaHne Bun 3anstus e TeJIbHOCTH
TeopHs | MPaKTHKA o0yyaromuxcs
3 Kanposslii moTeHnmnan 1 1 AHanu3 TpOMBIIJIEHHOTO U Jlexums + N3yueHne kapThl
MpEeANpPUATUNA TOPOJICKOTO TE€XHOJOTUYECKOTO JTUCKYCCHS NPEeANpUATUN OKPYTa,

OKpyTra

npoduIIss ropoCKOro
okpyra. BoctpeboBanHbIC
HaIpaBJICHUS
npodeccuoHaIbHON
JESITETbHOCTH
(mpoekTupoBaHUE,
aBTOMaTu3aIus, MuppoBoe
MIPOU3BOJICTBO, CEPBUC U
SKCIUTyaTalus).
Homenkmarypa npodeccuii
Y OCHOBHBIE KOMITETEHIINN
(hard&softskills). O630p
KJIFOUEBBIX MPEINPUATHIA,
UX creluain3aluu,
WHBECTHUI[MOHHBIX
pOrpaMM M COLIMAIBHBIX
rapaHTHil.

aHaM3 KaJIpOBBIX
MOTpeOHOCTEH!,
o0OcyxeHue
MPEUMYIIECTB PaOOTHI
Ha JIOKAJIbHBIX
MPEANPUATHSIX.




XapakTepucTHKA

Ne . KoinuyecTrBo yacos
/i Tema 3ansTHI OcHoBHOe coep:kaHne Bun 3anstus e TeJIbHOCTH
TeopHs | MPaKTHKA o0yyaromuxcs
4 DKCKypCUH Ha 2 8 3HaKOMCTBO ¢ peanbHbIMU | [Ipon3BoacTBeH Ha6monenue
MPEeANPUATHS TOPOACKOTO IIPOU3BOJICTBEHHBIMHU Hasl OKCKYpCUsl | TMPOU3BOJCTBEHHBIX
OKpyTra poLeccaMu, EeXaMH, MPOLIECCOB,
1a00paToOpUsIMU U MHTEPBBIOUPOBAHUE

WH)XCHEPHBIMU CITYKOaMH.
JlemoHcTpanus cBsA3U
IITKOJIBHOW TTPOTPAMMBI C
TEXHOJIOTHYECKUMU
onepanusmu. M3ydenune
MapIpyTa
TEXHOJIOTHYECKOM IIETTOYKH,
WHTEPBbBIO C HH)KEHEPaAMH,
bukcaiys HabIOACHUH B
paboueMm xypHaie.
Pednexcus: coctaBnenue
oT4YeTa, 00CYKJICHHE
YBUJICHHOTO.

WHXCHEPOB, BEJICHUC
pabouero xypHaia,
dboto/BUnCODUKCALINS,
HAIlMCaHUE OTYETOB I10
UTOTaM SKCKYpPCHUH.




KoJsinyecTBO 4acoB

XapakTepucTHKA

npoiecca, moadop
MaTEpHAJIOB, pacueT y3ia,
idpoBast BU3yanu3anus,
aHanm3 Opaka). Pabota B
KOMaH/aX: aHaJu3
YCIIOBUM, BBIIBUKCHHE
TUTIOTE3, PACUYETHI,

0(hOpMIICHHE TEXHUUYECKOTO

J\j‘g Tema 3ausTHI OcHOBHOe cojiep:KaHne Bun 3ansitus AeATeJTbHOCTH
i TeOpHsi | MPaKTUKA 00y4aruuxcs
) [IpodopuentanmonHbie 1 1 DopMaT «KHUBOTO THAIOTa» Berpeua- VYyacTtue B 1uanore ¢
BCTPEYH C C ICUCTBYIOIUMU Jauanor + npodeccuoHanamu,
MPEICTaBUTEIISIMA WH)KEHEPaMH, MacTep-Kiacc | 3aJaBaHuE BOIPOCOB,
npodeccuii TEXHOJIOTaMH, aHaJIN3 KapbePHBIX
PYKOBOJHUTEIISIMU TPACKTOPHIA,
IIPOCKTOB, BBIITYCKHUKAMHU 3aIoJIHEHUE KapT
PO(HUILHBIX BY30B. KOMITETEHITUH,
Temarndeckue 6J10Ku CaMOOIICHKA
(MpOEKTHPOBAHHE, COOTBETCTBHS
BHEPEHHUE, KOHTPOJIh BBIOpPAHHOMY ITYTH.
KauyecTBa, U poBU3aLINA),
Q&A ceccust, pa3zdoop
TUTTUYHBIX OIIUOOK
HAYMHAIOIINX
CHEIUATUCTOB. 3aN0JHEHUE
KapT KOMIICTEHIIUN.
6 Pemenne npakTuueckux 6 86 [IpakTHKyM IO PEIICHUIO [TpakTrkym + Komananas pabota
KEWCOB M 3a1a4 I10 aKTyaJbHbBIX MPOEKTHAs HaJl KericaMu, aHaJIu3
uHpopmaTuke/ MPOU3BOJCTBEHHBIX pabora MIPOU3BOICTBEHHBIX
MareMaTtuke/ pu3nke cuTyauui (onTUMU3anus CUTyalui, pazpaboTka
TEXHUYECKUX

pEIICHUI, CO31aHUE
CAD-mopenei,

MPE3CHTALMS U 3aIUTa

pelICHU Iepe
JKCIIEpPTaMH.




n/n

Tema 3aHaTHI

KoJsinyecTBO 4acoB

Teopus

NPaKTHKA

OcHoBHOE coiep:KaHHe

Buj 3ansaTus

XapakTepucTHKA
AeATeJbHOCTH
o0y4yarmmxcst

PEAJIOKEHHUS, 3aIUTa
nepe;] IKCIepTaMH.
Mertonsl case-study,

Mo3roBoro mrypma, TPU3-
ajieMeHThl, 0a3oBoe CAD-
MOJIETUPOBAHHUE.
[IpakTHKyM IO PEIICHUIO
3a/1a4, pa3paboTaHHbIX
COBMECTHO paboTojiaTeneM
v By30M. PacueTHo-
rpadguyeckue 3aaHusl,
aNrOpUTMHU3AIUS
POIIeCCOB, paboTa ¢
JTaTYNKaMHU/KOHTPOJUIEpaMHU
, AHAJIN3 WH)KEHEPHBIX
YEpTEKEN, ONITUMHU3ALIHS
napaMeTpoB.

MexTuCuUuImIMHAPpHBINA

akKIeHT (MaTemMaTuka +

¢dusnka + napopmartuka +
TexHoJorus ). Pazoop
omuooK, pedexcus,
dbopmupoBaHue OaHKa

TUTIOBBIX PEIICHUMN.




XapakTepucTHKA

Ne . KosnvecTBO 4acos
o/ Tema 3ausTHI OcHoBHoOE cojlep:KaHue Bua 3ansaTus eI TeJIbHOCTH
TEOpHUsl | MPAKTHKA o0yuaromuxcst
7 [ToaroToBka 6 8 OT60p TeM MPOEKTOB, [TpoekTHBIN Br160p TembI npoekTa,
00ydJaromuxcs K y4acTHIO dbopmupoBaHue MPOSKTHBIX ceMUHap + dbopmupoBaHue
B PETrHOHAIBHBIX rpyI, pa3paboTka nabopatopHasi | KomaHj, pazpaboTka
olMMnuagax/ KOHKypcax JTOPOXKHBIX KapT. OOyueHue paboTta JIOPOXKHOM KapThI,

METOHO0JIOTHH MTPOCKTHOU
NeATeNbHOCTH (11eMH,
3a71a4M, dTallbl, PECypChlI,
puckn). [lonroroska
TEXHUYECKOU
JIOKYMEHTAIlUU, MAKETOB,
IIPE3EHTAlUN U CIINYEH.
TpeHnpOBOYHBIE 3ALLUTHI
Iepe.l KCIEPTHBIM KIOPH.
VYuyactue B KOHKypcax
PETHOHAIIBHOTO YPOBHSI.

CO3/1aHHe
MaKEeTOB/TIPOTOTUIIOB,
MOATOTOBKA
MIPE3CHTAIUH, yJ4acTHe
B TPCHUPOBOYHBIX
3alUTaX, y9acTUe B
PETrHOHATBHBIX
KOHKYpCax.




XapakTepucTHKA

Ne . KosnvecTBO 4acos
I Tema 3ausTHI OcHOBHOe cojiep:KaHne Bun 3ansitus AeATeJTbHOCTH
1 TeOpHsi | MPaKTUKA 00y4Jaromumxcst
8 Omnnaiin npodrpoda Ha 0 2 Opranuzanus Omnnaitn-pabora Peructpanus Ha
miatgopme «bumet B TIPOXOKICHUS + aHamu3 miatdopme,
Oynyriee npodeCcCUOHATBLHBIX TPOO BBHITIOJTHEHUE
10 HMH)KCHEPHBIM npodeccoHaTbHBIX
KOMITCTCHITUSIM. npo0, aHau3
Peructpanms Ha MOJTYYCHHBIX
miargopme, TPOXOKICHUE PE3yJIBTATOB,
BBOJIHOTO MHCTPYKTaXa, CpPaBHCHHE C BXOIHOU
CaMOCTOSITEITbHOE JTMAarHOCTUKOM,
BBITIOJTHEHUE 3a/IaHHUI B KOPPEKTHUPOBKa
JUYHOM KaOWHEeTe, aHaAJIHN3 WHIUBUIYATEHOTO
PE3yNbTATOB, COCTaBICHHE 00pa30BaTeIBLHOTO
WHAVNBUIYaTbHBIX MapIuipyTa.
PEKOMEHIAIUHA.

Hcnonp30BaHUe TaHHBIX
TUTSE KOPPEKTUPOBKHU
00pa3oBaTEILHOTO
MapIpyTa.




XapakTepucTHKA

Ne . KoinuyecTrBo yacos
o/ Tema 3ausTHI OcHOBHOe cojiep:KaHne Bun 3ansitus NesiTeJIbHOCTH
TeOpHsi | MPaKTUKA o0yyaromuxcs
10 Koncynbsranuu no 0 4 NunuBuyansHOE U NunuBunyaneH | BeiOop TeMbl poekTa,
MIPOEKTHOM JIeATEITHHOCTH TPYIIIOBOE COMTPOBOXKICHNE ast IIPOBEJICHUE
Ha BCEX JTalax MpOeKTa: KOHCYJIbTaIIHsI JUTEPATyPHOTO
BbIOOD TEMBI — + rpynmnoBas 0030pa, pa3paboTKa
MIOCTaHOBKA POOJIEeMBbl — paboTa METOIUKH
JUTEePATyPHBINA/TTATCHTHBIN UCCIICIOBAHHUS,
0030p — pazpaboTka MIPOBEJICHUE
METOJIUKH —> IKCIIEPUMEHTOB,
IKCIIEPUMEHT/MOICTTUPOBaH aHan3 JaHHBIX,
ue — aHaJlIu3 pPe3yJbTaToOB odopmienue
— oQopMIIeHHE POEKTa —> MPOCKTHOU
MOJITOTOBKA K 3alllUTE. JIOKyMEHTAII1H,

Benenue nueBHuKa
pOeKTa, (PUKcaIus ITamnoB.,
KOPPEKTHPOBKA IJIaHa.

IIOATrOTOBKA K 3alllUTC.




XapakTepucTHKA

Ne . KounuyecTBO 9acoB
/i Tema 3anaTuii OcHoBHoOE cojlep:KaHue Bun 3ansitust nesiTeJIbHOCTH
TEOpHUsl | MPAKTHKA o0yuaromuxcst
11 Urtorosoe 3ansitue 0 4 HrtoroBoe MmeponpusiTue mno Hrorosas [Ty6nuunas 3amura
dbopme HaydHO- KoH(pepeHIus MIPOEKTOB, y4acTHUE B
MPaKTUYECKOMN JTIUCKYCCHSIX,
KOH(epeHIuu niu MOCCIICHUE BBICTABKHU
WHXXEHEPHOTO XaKaTOHa- MIPOEKTOB, MOJTyYEHUE
JIEMOHCTpAlMU. 3aluTa oOpaTHOM CBSI3U OT
JYUIIUX TPOCKTOB, IKCIIEPTOB,
HarpaxJIeHUe, BHICTaBKA pedexcus,
MaKeTOB/TIpe3CHTAIUH, MJIaHUPOBAHUE
MOAITMCAHNUE COTJIAIICHUU O nanbHEeHIIen
HaAMEPCHMX Ha IIEJICBOC TPaeKTOPHHU.
00ydYeHUe U CTaXKUPOBKH,
BpyYCHHE CEPTUHUKATOB.
Pednexcus: cpaBHeHHe
CTapTOBBIX U UTOTOBBIX
poOpUCHTAITMOHHBIX
Kapr.
IlonBennenue UTOroOB:
MPE3EHTAIMS TPOEKTOB,
pedirekcus, o0CyxIeHHE
IJIaHOB Ha OyyIee.
HarpaxxaeHne akTUBHBIX
Y4aCTHUKOB, cOOp
00paTHOI CBSI3U
NTOI'O: 18 118




5. METOAMYECKOE OBECIIEYEHUME ITPOI'PAMMBI

MeToanueckoe odecnedyeHue npeacTaBiIsieT cO00l KOMIUIEKC Y4eOHO-METOANYECKUX
MaTepHalioB, UHCTPYMEHTOB U PECYPCOB, HAMPABIECHHBIX HA () (PEKTUBHYIO peaTn3alUIo
00pa3oBaTeIbHOrO NPOLECCca U JOCTUKEHUE TUIAHUPYEMBIX PE3YJIbTATOB.
Mudposbie 00paszoBaTe/ibHbIE PECYPChI

- Ilnardopma «buner B Oyayuiee» (mpodrpoOsbn)

~ OTKpbIThIE KypChl TEXHUYECKHUX BY30B (Stepik, OTKpbITOE 00pa3zoBaHue)

- HIIOK (pa3gen «TexHOI0ruu U HHKEHEPUSD»)

- CAD/CAE-cuctembl (yueOnbie gwunensun). KOMIIAC-3D, Fusion 360,
Tinkercad
Cpenpl mporpammupoBanusi: Arduino IDE, Python
HuctpymenTsl coBmecTHO# padoTel: GoogleWorkspace, MS Teams, Notion
Onextponnble 6ubnmoTeku: eLibrary, CyberLeninka, naTeHTHbIE 6a3bl

I1a0J10HBI M (POPMBI TOKYMEHTALMA

~ XKypnan yu€ra 3austui, WuauBuayanbHas kapTta pas3Butus, [loptdonmo
oOyyarorierocs

— Oruér no skckypeun, [lacriopt npoexra, [IpoTokos 3amuTh TpoeKTa

~ AHanuTuyeckas crpaBKa Mo UTOTaM roja.

6. CIIMCOK JIMTEPATYPbLI U PECYPCOB

JJIA ITIEJATOT'A
MeTtoan4yeckue nMocoous Mo NHKEHEPHOMY 00Pa30BaHMIO:

— I'yceB B.A., KonbsuioB A.H. OCHOBBI MHXEHEPHOTO MBIIUICHUS U MNPOCKTHOM
NEeATeNHOCTH: yueb.-meTo . mocooue. — M.: IIpoceemenue, 2023. — 256 c.

— CaBuenko M.IO., lImakoB C.A. [IpodopueHTalimoOHHBI MOHUTOPUHT B CTapIien
IKoJIe: AuarHoctrka u conpoBoxkaenue. — CII0.: [Tutep, 2024. — 192 c.

— Meronuka opranuzanuu case-study B HHKEHEpHOM oOpa3zoBanuu / mof pea. M.A.
3umHen. — M.: Akagemus, 2023. — 176 c.

— VrémoB B.B., 3unoBknHa M.M. CTpyKTypa KpE€aTUBHOI'O MBIIIJICHUS B
coBpeMeHHOM oOpa3oBannu // Konment. — 2023. — Ne 5. — C. 12-18,

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

IIpoekTHasA 1eSATEIBLHOCTD:

— Ceprees N.C. Kak oprannzoBath NpOEKTHYIO JEATEIbHOCTb YYalllUXCs: MPAKT.
nmocoOue st pabOTHUKOB 00111€00pa30BaTeNbHBIX yupexaeHuil. — M.: Apkru, 2023. — 80
C.

— KombuioBa O.1O. IlpoektHas nestenbHocTh B pamkax DI'OC: ot ugeum 1o
peanuszaunu. — Bonarorpan: Yuntens, 2024. — 143 c.

— MeToanueckoe COMPOBOXKIACHUE MPOCKTHOW AEATEIbHOCTH IIKOJIBHUKOB / TMOJ
pen. A.B. Xyropckoro. — M.: MOCO PAO, 2023. — 215 c.

— Iudpossie TexHosnoruu u CAD-cuctemsi:



— bormanoB A.A. CAD-cuctembl B MHXXEHEPHOM OOpa3oBaHUU: yueO. mocodue. —
M.: IMK Ilpecc, 2023. — 304 c.

— Ilorémkun A.M1. KOMITAC-3D mns crynentoB u mikojibHUKOB. — CII0.: BXB-
[leTepOypr, 2024. — 416 c.

— Iludposast obpa3oBarenbHas cpeaa: Meroaudeckue pekomenaauuu / coct. E.C.
ITonat. — M.: Akagemus, 2023. — 128 c.

IIpodopuenrauus:

— baunos B. . O6pa3oBarenbHas npodopueHTanus : yueOHoe mocooue Jjisi By30B
/ B. U. bnunos, H. ®. Poauues, U. C. CepreeB. — 2-e u3a., crep. — Cankr-IletepOypr :
Jlanb, 2024.

— Tlpodopuenrtanus nereit u monoaexu. ConpoBoXKaAeHNUE, TPAKTUKA, HETBOPKUHT
yueOHoe mocobue s By3oB / B. W. bnunos, B. H. Ilpouskun, H. ®. Poguues, U. C.
CepreeB. — Cankrt-IlerepOypr : Jlans, 2025.

— IlpsoxuukoB H.C. Tlpodopuenrtanust B IKOJIE U KOJUIEAXKE: UTPhI, YIPAKHEHHUS,
onpocHuku. — M.: Bako, 2023. — 288 c.

— Peszankuna I'.B. [Icuxonorus u BeiOOp npodeccuu: mporpamma npeanpoPpuibHOn
rmoaAroToBku. — M.: I'enesuc, 2022. — 208 c.

— Meroauka npoBeaeHus: MPOPECCUOHATBHBIX MPO0: mocoOue JJIs Mearoros / Mo
pen. C.H. YuctsakoBoi. — M.: Akaaemus, 2023. — 160 c.

HNuTepHeT-pecypesnl:

— Tlopran «bunet B Oyaymee»: https://bilet.worldskills.ru/

— Hagwurarop JOTIOTHUTEIIBHBIX 00pa30oBaTEIbHBIX Iporpamm:
https://naBurarop.neTu/

— @enepanbhbli mopTant «Poccuiickoe odpazoBanuey: http://www.edu.ru/

— OTkpsITOC 00pa3oBaHue (OHIAMH-KYPCHI BeayluXx By30B): https://openedu.ru/

VIS OBYYAIOIIETIOCA

VYyeOHas nuTeparypa:

— Maremaruka. AnreOpa 1 Hadajga MaTeMaTHISCKOTO aHAIN3a; YTIIyOJICHHOES
obyuenue. 10 kmacc. A.I'. Mepamsik, [{.A. Homuposckuii, B.M. Ilomsikos; mox pex. B.E.
ITogonwsckoro. — MockBa:«BEHTAHA-I'PA®y; «IIpocBemienue»: 2026

— Maremaruka. AnreOpa 1 Hayajga MaTeMaTHYECKOTO aHAIN3a; YIITyOJIeHHOE
obOyuenwme. 11 xmacc. A.I'. Mepsnsik, JI.A. Homuposckuii, B.M. Ilonsikos; mox pexn. B.E.
[Tononsckoro. — MockBa:«BEHTAHA-I'PA®y; «IIpocBemenne»: 2026

— Maremaruka. ['eometpust; yrimyonennoe ooydenue. 10 xkinacc. A.I'. Mep3msk,
JI.A. Homuposckuii, B.M. Ilonsikos; mox pen. B.E. Ilogonsckoro. —
MockBa:«BEHTAHA-I'PA®»; «IIpoceemenne»: 2026

— @usuka; yrinyonenHoe ooyuyenue. 10 kinacc. B.A. KacbgHOB . —
Mockga:«/IPODAy; «IIpocemienne»

— @usuka; yrinyonenHoe ooyuenue. 11 kimacc. B.A. KacbaHoB . —
Mockga:«/IPODAy; «IIpocBemenne»


https://openedu.ru/

— ®usuka 11 3HaTOKOB. YTayOJaeHHbIH ypoBeHb. 10 kacc: yueOHUK B IBYX
yactax; 1-e uznanneC.M. Kozen, U. A. Horonesuy, A.A. Kupees u ap. — Mocksa:
OU3TEX YYEBHUK»

— Xumus; yrnyonenHoe ooyuyenue. 10 knacc. Epemun B.B., Ky3semenko H.E.,
Tepenun B.U. u npyrue; nox penakuueid Jlyauna B.B. - MockBa«/IPODA»;
«IIpocsewenue»

— Xumus; yriyonenHoe oOydenue. 10 kmacc. Epemun B.B., Kyspmenko H.E.,
Tepenun B.W. u gpyrue; non pepakuuenn Jlyamna B.B. - MockBa «/IPODAy;
«IIpocsewenue»

— HckycctBennbiid unTemiekt. 10-11 kmaccel. M. A. Kanunun, H. H. Cambuiknna,
A. A. CanaxoBa. — Mocksa:«IIpocsemenuey, 2026.

— MunuBunyansHeiii npoekT. 10-11 knacewl / YuebHoe nocodue M. B. [TonoBkoga,
A. B. Hocos, T. B. [lonoBkoBa u n1p. — Mocksa:«IIpocsemenue», 2026.

— BecnunorHele neratenbHbie anmnapaThl. OT ycTpoiicTBa A0 BbIOOpa mpodeccuu.
10-11 k. YueOHUK U1l KITACCOB TEXHOJOTMYECKOr0, €CTECTBEHHO-HAYYHOT0,
arporexHoJyiorudeckoro npodwuieii / I'. A. Autonos, JI. A. 3axapos, O. JI. Kanaues u ap.
:«IIpocBenienuer, 2026

— EcrecTtBenHo-HayuHas kaptuHa mupa. 10-11 knacceer: yuebHoe nocodue / O.C.
INa6puensn, U.I'. Octpoymos, C.A. CnankoB. — Mocksa:«IIpocBemienuey, 2026. —
(ITpodunbHas mkosa)

— Snepnas ¢usuka. 10-11 xmaccesr: yuedHoe nocooue / H.W. Boponmosa, M.N.
Henos, K.B. Kneiruna u np.; mox pen. FO.A. Ilane6patuesa, I'.B. Tuxomuponsa. —
Mockaa:«IIpocsemenne», 2026. — (IlpodunpHas mkoa)

— Maremarnueckoe monenupoBanue. 10-11 kimaccel: yuebHoe mocodue / I'. M.
I'enepanoB — Mockaa: «IIpocsemenuey, 2026. — (IlpodripHas mkoa)

— Ilpuknagnas mexanuka. 10-11 kmaccsl: yauebnoe nocobue / C.E. Mypasbes, A.C.
Onpuak — Mocksa: «IIpocsemenuey, 2025. — (Ilpodunbraas mkona)

— OcHoBbl HaHoTexHoJorui. 10-11 kmaccer: yuedHoe nmocoodue / B.B. CBeTyxuHs,
N.0. Arrymenko — Mocksa: «IIpocsemnienuey, 2025. — (IIpodunbhas mkona)

— OcHOBBI HCKycCTBEHHOro uHTelniekra. 10-11 kmaccel. ydueOHOE mocoOwme s
TtexHojoruyeckoro mpoduns / O.M. Myxun. — Mocksa: «lIpocBemenue», 2026. —
(ITpodunphas mrkomna)

— I'yceB B.A. MuxeHepHoe nem0: OCHOBHI Npodeccun: yued. mocodbme mmst 10—11
k1. — M.: IIpocBemienue, 2023. — 192 c.

— CacoBa 1. A. TexHomnorusi: mpoekTHas aestenbHOCTh: 10—11 kmaccher: ydeOHUK. —
M.: Benrtana-I'pad, 2024. — 240 c.

— Maremarnka u wHpOpPMATHKA IS WHXKEHEPOB: MpakTuKyMm / mon pen. A.JL
CemenoBa. — M.: MIITHMO, 2023. — 176 c.

IHonyasipHasi TexHMYeCcKas JUTepaTypa:

— Ilepensman S.U. 3anumarensuas ¢puszuka. — M.: ACT, 2023. - 512 c.

— Ilepenbman f.1. 3anumarensHas mexanuka. — M.: ACT, 2023. — 416 c.

— Pesuu 10O. 3anumarensHas snektponnka. — CI106.: ITutep, 2024. — 512 c.

— Kaiiropomos A. ApayrHO ISl HAUWHAIOIIKUX: OT UAEU 10 TOTOBOIO YCTPOMCTBA. —
M.: IMK Ilpecc, 2023. — 288 c.



IIpodopuentauus:

— Pesankuna ['.B. A30yka BbIOopa npodeccun: workbook mjist crapiiiekiiacCHUKOB.
— M.: I'enesuc, 2023. — 144 c.

— Yubucosa M.IO. IIpodopuenrauus: pabouas TeTpaap As CTAPUIEKIACCHUKOB. —
CIIG.: ITutep, 2024. — 96 c.

— Kymapuna I'.®. nxenepHble npodeccuu: CpaBOYHUK IS IIKOJBbHUKOB. — M.:
Axanemus, 2023. — 224 c.
IIpoexkTHas1 1eATEJIBHOCTD:

— Crynauukas M.A. Yto takoe yueOHBIA mpoekt? Meroauueckoe mocodoue s
yuanuxcs. — M.: [lepBoe centsa0ps, 2023. — 48 c.

— ITaxomoBa H.FO. Meton ydyeOHOro mnpoekta B 00Opa3oBaTENbHOM YUPEKJICHUU:
nocoOue AJig yuuTenael U CTyJeHTOB Mea. By30B. — M.: Apkrh, 2022. — 112 c.

— IlpakTuKymbl 1 COOPHUKY 3a/1a4:

— COopHuK 3a7a4 MO TexHUYeCKoMy TBopuecTBY / cocT. B.U. AnnpeeB. — Kazans:
N3n-Bo Kazan. yn-ta, 2023. — 160 c.

— OnumnuanaHeie 3a1aud o uHxXeHepHomy neny: 10—11 xmacesr / mox pea. C.B.
®oxuna. — M.: Jleruon, 2024. — 128 c.

— TPU3-3amauun niis pa3BuThsi TeXHUUECKOTO MbIuieHus / coct. AWM. Parun. — M.:
Yucteie npyasl, 2023. — 32 c.
CnpaBouyHas auTepartypa:

— Kpatkuii nmonutexaudeckuii cioBapb / moa pen. MU.M. Aprobonesckoro. — M.:
Coserckas sanukionenus, 2022. — 672 c.

— WuxenepHsbIil cripaBoyHUK 1mkoabHUKA / cocT. [LI1. Yamkun. — M.: ACT, 2023. —
384 c.

— HuTepHeT-pecypcesr:

— Ilmatpopma  «buimer B Oyaymee»  (mpodecCHOHANIBHBIE  MPOOHI):
https://bilet.worldskills.ru/

— Stepik (oHMalH-KypCHI 1O MPOrPaMMHUPOBAHUIO 1 MHXKEeHEpHUn): https://stepik.org/

— Tinkercad (3D-moaenupoBanue u 3yIeKTpoHuKa): https://www.tinkercad.com/

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

— JKypnansr:

— XKypnan «HOHbII TEXHUK»

— Xypnan «Hayka u xxu3up»

— XKypnan «llonynspHas MexaHuka (POCCUUCKOE U3/IaHHE)

— Kypuan «Muxenep» (cnenuanbHbIA BHITYCK JJIsI IKOJIBHUKOB)

[IporpaMma TOQIEKUT €XKETOJHOW AaKTyaIM3alMd C YYETOM HW3MEHEHHUU B
tpeboBanusax ®I'OC COO, ®OIT COO, TeXHOTOTHUCCKUX TPEHJIOB OTPACIH U 0OpaTHOM
CBSI3M OT MAPTHEPOB-paboToMaTeNeH U By3a-apTHEpPA.



