MYHUIHNITAJIBHOE BIO/I’KETHOE OBIIEOBPA30OBATEJIBHOE YYPEKAEHUE
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«CPEJHSASA OBINEOBPA3OBATEJIBHAS HIKOJIA Ne 20»
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AHHOTAIUA
K padoueii mporpaMMe Kypca BHEYPOUHOM AeTeJIbHOCTH
«/H:KeHepHBIH CTAPT: OT WIKOJIbI K podeccum»

— OOmme cBegeHNsI 1 HOPMATHBHAsA 0a3a

[TporpamMma pa3zpaboTaHa B COOTBETCTBUU CO CTpaTermyecKuMu 3anadamu Poccuiickoit @eneparumn
no 00eCNeueHNI0 TEXHOJOTHYECKOTO CyBepeHHTETa M KaJpPOBOTO OOECTICYSHHS IMPOMBIIUICHHOCTH,
tpeboBanusimu OI'OC COO u POIT COO, a takxe «CraHmaapToM HpeAnpodecCHOHANBHOrO Kiacca
MockoBckoit obmactu». [Ipeanpodeccrnonanbuble HHXXEHEPHBIE KIACChl BHICTYMAIOT KIIFOYEBBIM 3BEHOM
B (hOpMUPOBAHUH HEMIPEPHIBHOW 00pa30BaTENbHOM TPACKTOPUH IITKOJIa—BY3—pab0TOAaTEbY.

2. Heab u 3an1a4u Kypca

Heanb: Co3nanue ycrnoBuit 1 paHHel npodeccuoHaIn3aui 00yJaromuxcsi HHKEHEPHOTo Kilacca
yepe3 (OPMUPOBAHUE MPEANPOPECCHOHANBHBIX HH)KEHEPHBIX KOMIIETEHLIMH, pa3BUTHE IPOEKTHOIO
MBIIUICHUST M YCHENIHOW MHTErpallid B MOJENb HEMNPEPHIBHOTO O0pa30BaHUS  «IIKOJIa—BY3—
paboTonaTenby.

3agaun:

— obecreyuTh  CUCTEMHBIH  NPO(OPUEHTALMOHHBIH  MOHMTOPMHT U  CONPOBOXKJIEHHE
poeCCHOHAIBHOTO CaMOOTIPEIeTICHUs 00YUYaIOIINXCS;

— c(hopMUpOBaTh HABBIKU PEIICHUS MPAKTUYECKUX WHKEHEPHBIX 33/1a4 U MPOEKTHOTO yIpaBICHUS
Ha MaTepuaie peabHbIX IPOU3BOACTBEHHBIX KEICOB;

— pa3BHUBAaTh TBOPYECKHE CIIOCOOHOCTH M HAaBBIKM KOMaHAHOM pabOThl 4Yepe3 yuyacTHE B
MH)XCHEPHO-TEXHUUYECKUX KOHKYpCcaX U OJUMIINANaXx;

— MHTETPUPOBATh COJAEPKAHUE Kypca C MPEAMETAMHU €CTECTBEHHOHAYYHOI'O M TEXHOJIOTMUYECKOTO
npoduis, U3y4yaeMbpIMU Ha YTITyOJI€HHOM ypOBHE.

3. MecTo B y4eOHOM IJIaHe U 001asi TPYA0EMKOCTh

Hanpasiienue BHeypouHoi nestenbHocTH: [IpodeccronanbHoe camoornpenenenune/ CouuaabHO-
TpynoBas chepa.

Kareropusi odyuarommuxcsi: 10—11 knaccel (mpoduibHbIi npeAnpodecCHOHATbHBIN HHKEHEPHBIN
KJ1ace).

OO0mas TpyroemkocTh: 136 yacoB 3a 2 roga oOydeHus (U3 pacueTa 2 yaca B HeJeNm0: 68 4acoB B
10 kmacce, 68 gacos B 11 kiacce).

— @®opMbl OPraHU3aLMH 1eSITeIbHOCTH

Peanuzanus mporpaMMbl MpearnoyaraeT pasHooOpaszHble (OpMBI BHEYPOUHOM JESTETHHOCTH:
JEKIMOHHO-CEMMHAPCKHUE BCTPEYM C DOKCHepTaMd By3a U MNPEANPUSATHH; OSKCKYpCHOHHBIE U
NPOM3BOJICTBEHHbIE IPAKTUKYMBI; MPAKTUKyMbl TI0 pELICHUIO WH)KEHEPHBIX KeHCOoB; OHJIalH-
JUArHOCTHKA; POEKTHO-UCCIIEI0BATeNIbCKHUE Ja00paTOpUn; UTOTOBbIE XaKaTOHbI U KOH(EPEHIINH.

5. OcHoOBHBIE pa3fesbl U TEMbI

Coneprxanue Kypca CTpYKTypupoBaHo B 11 TemaTudeckux OJO0KOB:
CoBpeMeHHOE HHXEHEepHOe 00pa3zoBaHue B Poccun u KapbepHbIE TPEKH.
[TpodopreHTaiMOHHBIIT MOHUTOPUHT M THarHOCTHKA.
KanpoBblii noTeHman npeanpusiTHii FTOPOJCKOT0 OKpyTa.
DKCKypCUU Ha pealbHbIE MPOU3BOICTBEHHBIE ITOMIAIKH.
[IpodopueHTarmoHHbIE BCTPEUH C JEHCTBYIOIIMMHU HHKEHEPAMH.
Pemienne nmpakTH4eCKUX MPOU3BOJACTBEHHBIX KEHCOB.
[TonroToBka u y4actue B perHOHaIbHBIX KOHKYPCaX.
OmnnaitH-podrpoOs! Ha TIaThopme «buset B OyyIiee».
Perrenne MexIUCIUIITUHAPHBIX WHKEHEPHBIX 3a/1a4 (MaTeMaTHKa, (pru3nka, THPOPMATHKA).
KoncynpTranuu u conpoBoXKAeHHE MPOESKTHOM 1eATeIbHOCTH.
11. UroroBas Hay4HO-TIpaKTHUYECKasi KOH(EPEHIHS.
6. Ilianupyemble pe3yjibTAThbl OCBOEHUS NPOrPaAMMBbI
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JIuuHocTHBIe: chopMHpOBaHHAS NPOPecCHOHATbHAS WIACHTUYHOCTb, OCO3HAaHHME 3HAYMMOCTHU
MH)XCHEPHBIX MpoQeccuil Uisi TEXHOJOTHYECKOIO pPa3BUTHUSL CTPaHbl, TOTOBHOCTh K HEMPEPHIBHOMY
00pa30BaHUIO U OTBETCTBEHHAs paboTa B KOMaH €.

MertanpeameTHble: YMEHHE IUIAHUPOBATh ATalbl MPOEKTAa M OLEHUBATh PUCKU (PEryJISTUBHBIC);
cucreMHoe MbinuieHue, pabora ¢ CAD/CAE-cucremamu (mO3HaBaTelIbHBIC); HABBIKA IPE3CHTALH
TEXHUUYECKUX PEHICHUN U BEACHUS TOKYMEHTAlUU (KOMMYHUKATUBHBIE).

IIpeaMeTHble: 3HAHUWE OCHOB MNPO(UIBHBIX HHKCHEPHBIX AMCUUIUIMH; YMEHHE TPHUMEHSTh
MaTeMaTHYeCKUi ammapar AJis pelIeHUs NPUKIAIHBIX 3a/]ay; HaBBIKM pa3pabOTKU TEXHUYECKOTO
peleHus, TpoBeieHUs 0a30BBIX UCIIBITAHUN U 0(OPMIICHUS IPOEKTHON JOKYMEHTAIHH.

7. Kontpoinb

Texkyuuii KOHTPOJIb: BeJIEHHE 3JEKTPOHHOTO MOPT(HOINO M HMHKEHEPHOIO KypHaia, 3alluTa
MPAKTHUECKUX KEHCOB, peIeKCUBHBIE OTYETHI IO UTOTAM IKCKYPCUH.

HroroBass arrecraums: I[lyOnuuHas 3amuTa WHIUBUAYAIBHBIX W TPYNIOBBIX IPOEKTOB Ha
UTOTOBOW HAay4YHO-NPAKTUYECKON KOH(PEPEHLINH Mepel SKCIIEPTHBIM KIOpH (C yJacTHEeM MpeJcTaBUTeNeH
By3a U paboTojaTens).

8. YciaoBus peanusanmum u kaaposoe oOecnedenue (B coorBercTBUM co0 Crangaprom
npeanpogeccnoHaIbHOIO0 KJjacca)

CeteBoe B3aumojeiicreue: [IporpamMma peanusyercss Ha OCHOBE JIOTOBOPOB C BY30M-IIaPTHEPOM
TY um. A.A. Jleonosa (¢punuan) MUUTI'AuK u unnycrpuansasiM naptHepoM [TAO «PKK «3Dueprusp»
uMm. C.I1. Koponépa». Jlonyckaercss npusieueHue pecypcoB opranmzanuii: [[JIO «/lerckuii TexHomapk
«KBanropuym»» r.0.Koponés , «IT-kyo», «Touka pocta», m1abopaTopuu By30B.

Kanposbie TpeGoBanusi: Peanuzamnuio mporpaMMbl OCYIIECTBIISIOT TMEIAarorudeckue pabOTHUKU
MBOY COII Ne 20, umMerolye BBICIIYIO WIM NEPBYI0 KBATH(UKALMOHHYIO KaTErOpHIO, MPOIIEAIINe
KypChl MOBBIIIEHUS KBATU(DUKAIIMK B TE€UEHUE MOCIEAHUX TPEX JIET, C MCIOJIb30BAHUEM COBPEMEHHBIX
NEAArornYeCKuX TEXHOIOTHIA.

9. IIpakTHYecKasi 3HAYMMOCTh U YCJIOBHUS peajiu3alum

3akmoyaercss B (POPMHUPOBAHUHM Yy OOYYAIOUIMXCS OCO3HAHHOTO BHIOOpAa WH)KEHEPHOTO MPOQHIIsL
By3a, NMPUOOPETEHHUHU OIbITa pPEUICHHUs] MPHUKIAJHBIX KeHcoB paldoTojaTesns, pa3BUTUHU HHXKEHEPHOIO
MBIIUIEHUSI M YCHEIIHOM NOJArOTOBKE K YYAacTHIO B PETHOHAIBHBIX M BCEPOCCHUICKUX IPOEKTHBIX
KOHKYpCax.



1. TIOACHUTEJIbHAA 3AIIMCKA

1.1. Axmyanvnocms npozpammul

[Iporpamma pa3paboTaHa B COOTBETCTBUM CO CTPaTerMYECKHMMH 3aJadaMu
Poccuiickoit @enepaiiuu no 00ECIeUeHUI0 TEXHOJIOTUUECKOTO CYBEPEHUTETa U KaJpOBOTrO
oOecreyeHus: TPOMBIIIIEHHOCTH.

[IpennpodeccuoHanbHble UHXXEHEPHBIE KJIACChl BBHICTYNAIOT KIIOUYEBHIM 3BEHOM B
GbopMHpOBAaHMK  HENPEpPHIBHOM  00pa3oBaTENbHONM  TPACKTOPUM  «IIKOJIA—BY3—
pabotonarenby. [Iporpamma coctaBieHa B coorBeTcTBUM ¢ TpedoBanusmM OI'OC COO u
®OIl COO, akueHTUpys BHUMaHUE HaA paHHEW NpodeccuOHANbHOW OpHUEHTAINH,
Pa3BUTUH WHKEHEPHOT'O MBIIUICHUSI U UHTETPALUK aKaJEMUYECKUX 3HAHUM C peajbHbIMU
MIPOU3BOJICTBEHHBIMU 3a/1a4aMH.

[IpakTrueckass 3HAYMMOCTb 3aKIIOYAeTCS B (POPMUPOBAHUU Yy OOyYarONIUXCs
OCO3HAHHOTO BBIOOpPA WHXKEHEPHOTO MpOQWiIsl By3a, MPUOOPETEHUU OTMBITA PEIICHUS
MPUKIAIHBIX KEWCOB paldoTodaTesisi M MOJATOTOBKE K Y4YacTHIO B PETHOHAIBHBIX H
BCEPOCCUMCKUX MPOCKTHBIX KOHKYpCaX.

1.2. Hopmamuenas oa3za

1. ®enepanbubiii 3akoH oT 29.12.2012 No 273-®3 «O06 o0pa3oBaHuu B
Poccuiickon @enepauum»;

2. Ilpuxa3 MunoOpHayku Poccuu ot 17.05.2012 Ne 413 «OO0 yTBepXICHUHU
dbeneparbHOrO0 TOCYAApPCTBEHHOIO 00pa30BaTEIbHOIO CTaHJAapTa CPEAHEro OOIIEro
o0pa3oBaHUsM;

3. IIpuxa3 Munnpocsemnienusi Poccun ot 18.05.2023 Ne 371 «O6 yTBepKaeHUU
dbenepanbHO 00pa30BaTEIBLHON MPOTPAMMBI CPETHETO 00IIET0 00Pa30BaAHUSY;

4. Pacnopsixenue [IpaButensctBa PO ot 31.03.2023 Ne 449-p «O6 yTBepKaeHUH
Konmnenmuu  pa3Butuss  npodeCCHOHATBHOW  OpPUEHTAIIMM W COMPOBOXKICHUS
npodecCUOHaNLHOTO camoorpeieneHus ooy4datomuxcs B Poccuiickoit denepannny;

5. IlocranoBinenne ['MaBHOroO TOCYZAapCTBEHHOrO CaHUTapHOro Bpadya P® or
02.06.2026 Ne 19 «O06 ytBepxaennu CII 2.4.2.4283-26 CaHUTapHO-3MHUIEMHOJIOTTYECKUE
TpeOOBaHUS K OpraHU3aIUsIM BOCIIUTAHUS U OOy4YEHUSs, OT/IbIXa U O3JI0POBJICHUS JETEH U
MOJIOACKI;

6. ®enepanbhbiii 3akoH 0T 27.07.2006 Ne 152-®D3 «O nepcoHaIbHbIX JAaHHBIX,

7. YcTaB U JIOKaJIbHBIE aKThl 00pa30BaTEILHON OpraHu3aluy;

8. JloroBopel O CETEBOM  B3aUMOJEHCTBUHM  MEXAy  0Opa3oBaTelbHON
opraHu3alyei, By3aMHu-rapTHEPaMH U padoTOAaTEIIMI MYHUIIUITAIUTETA.

1.3. Ilenb npozpammot

Co3nmanve  ycloBWA Uil  paHHEW  MPOQPECCHOHATM3ANNN  O0yYarOIIUXCS
npeanpodheCcCuOHATBHOTO WHXEHEPHOTO KJjacca qepes dbopmupoBaHue
npeanpodeCCHOHATBHBIX  KOMITETCHIIMA, HEOOXOMUMBIX IS  YCIICITHOTO OCBOCHUS
pOrpaMM HWHXEHEPHOTO O0pa3oBaHUsA, ydYacTHs B TPOPWIBHBIX OJMMIIMAIAX U
JANbHEHIIIET0 TPYA0yCTPOHCTBA IO HAPABIICHUSIM HH)KCHEPHBIX BHJIOB JCATEIHHOCTH.



1.4. 3a0auu npozpammut

1. [To3HakOMHUTHh OOYYAIONMIUXCS C COBPEMEHHBIM COCTOSHUEM U TPEHIaMu
WHKEHEPHOTO oOpa3oBaHuss B P®, BocTpeOOBaHHBIMH HAMPABICHUSMH IOATOTOBKH,
aKTyaJIbHBIMH HAIPaBJICHUSAMHU MPO(HEeCCHOHATBHON AEATENHPHOCTH B 00JaCTH WHKEHEPUHU
U TpeOOBaHUAMH paboTOAATEIEH.

2. Obecneunthb CHUCTEMHBIN po(opUEHTATMOHHBIN MOHUTOPHUHT
WHIUBUYAIbHBIX CKJIOHHOCTEN M KOMIETEHIUH 00yYaronInXcsl.
3. ChopmupoBaTh HaBBIKM pEUIEHUS MPAKTUYECKUX WHXKEHEPHBIX 3ajad,

HaBBIKU MPOEKTHOM JIEATEIIbHOCTH, BKJIIOUAs ATaIlbl pa3pabOTKU U peaTu3alii MPOEKTOB,
paboThl B KOMaHJE MW IIPOCKTHOT'O VyIIpaBJIGHWs Ha MaTepuaje pealbHBIX
MMPOU3BOJACTBEHHBIX KEHCOB.

4, [ToaroroBuTh OOYYAIOIIUXCS K YYacTHIO B OJIMMIIHATAX, WHKCHEPHO-
TEXHUYECKUX KOHKYypcax, (eCTUBAISAX M KOH(EPEHIMAX, BCTYIUTEIbHBIM HCIIBITAHUSIM B
nporIIbHBIE BY3HI.

5. [IpoBectn onmaiiH-poObl Ha maatpopme «bunmer B Oyaymee» s
npo¢eCCHOHATIBHOTO CAMOOTIPEIEIEeHUSI.
6.  OpraHu3oBaTh dKCKypCHUHU Ha MPEANPUATHS TOPOJCKOTO OKpyra U BCTPEUU C

MPEICTaBUTENIAMH NPODECCUH.

1.5. @opmut opzanuzayuu 3anamuil

1. JleKIMOHHO-CEMUHAPCKUE BCTPEYM C OKCIEPTaMU By3a W IPEIACTABUTEIIEH
MPEATPUATHIA.

2. DKCKYpCHUOHHBIE U IPOW3BOJCTBEHHbIE IPAKTUKyMbl Ha 0a3e MNapTHEPOB-
paboToaartene.

3. IlpakTukyMbl MO pEIICHUI0 WHXKEHEPHBIX KEHCOB H 3a1ad (MPOEKTHO-
UCCIIEIOBATENbCKUE J1a00paTOpun).

4. JluarHoctuka u npogeccuoHanbHbie Moo (atdhopma «buner B Oyayiee»).

5. WuauBuayalibHbIE U TPYNIOBbIE KOHCYJIBTALIMH 10 TPOSKTHOU I€ATEIbHOCTH.

6. HroroBas npoekTHas KOH(pepeHus/3auTa.

1.6. Yuacmnuku npozpammol

[Iporpamma peanusyercsi HA OCHOBE CETEBOM MOJIeNM MapTHEPCTBA, BKIIIOYAIOIICH
TPH KJIHOYEBBIX CYyObEKTa:

1. O0meodOpa3oBaTe/ibHASI OPraHU3ALMS

Ponb: oprannzatop 1 KOOpJAUHATOP MPOTrPaMMBbI

OcHOBHBIE PYHKITUU:

— OpraHu3aIys yueOHOro MpoIecca U COCTaBIICHUE PAaCITUCAHUS 3aHSITHIA

— MEeJAaroru4eckoe COMpPOBOXKACHHE OOYYAIONIMXCA Ha BCEX ATamax peaju3aluu
IpOrpaMMbl

— TmpoBeAcHWE  TPO(POPUEHTAIMOHHOTO  MOHUTOPHMHTA W JUATHOCTHKA
KOMIIETEHIUI

— obecrnieueHne MaTepuaIbHO-TEXHUYECKOM 0a3bl JUIsl MPOBEACHUS 3aHITHI

—  KOHTPOJIb MOCEIIAEMOCTH, YCIIEBAEMOCTH U BOBJICUEHHOCTU 00YUYarOIIUXCS

— BEJICHHE BJIEKTPOHHBIX MOPTHOINO 00yHArOITUXCS



—  B3aUMOJICHCTBUE C POAUTENSIMU (3aKOHHBIMU MIPEICTABUTEIISIMU )

— JIOKyMEHTaJbHOE 0OpMIIEHHE TPOTrpaMMBbl U OTYETHOCTH

— OpraHu3alsi UTOrOBBIX MEPOIPUSATUN U 3aLTUT IPOCKTOB

OTBETCTBEHHBIC JINIIA!
Hupextop OO — oO111ee pyKOBOJCTBO MPOTPaMMOi
KoopaunaTop nporpamMmbl — omnepaTUBHOE yIIPaBIEHUE U CBSI3b C MapTHEPAMU
VYuurens-npeametrnuku  (¢pusznka, wMaremaTuka, HHPOPMATHKA, TEXHOJOTHUS) —
METOAUYECKAS TOJIEPHKKA
KiaccHblil pykoBOAUTENb HHKEHEPHOTO KJlacca — BOCHHUTATeNIbHAs paboTa
[lenaror-ncuxonor — npodopUeHTAITMIOHHOE KOHCYJIbTUPOBAHNE

2. By3-maptuép

Posb: HayuHO-MeTOIMYECKHM TAPTHED.

OcHOBHBIE PYHKIMU:

— COBMECTHOE IMPOEKTUPOBAHUE Y4YEOHOM MpOrpaMMbl C Y4YETOM TpeOOBAHMIA
BBICIIIETO 0Opa30BaHuUs;

— OpraHu3aIys CTAXXHUPOBOK U HACTABHUYECTBA JUIsl O0yYarOIIUXCS;

— Hay4yHO€ PYKOBOJICTBO TMPOEKTHOW U HCCIEA0BATEIBCKON JACSATEIbHOCTHIO
IIKOJIbHUKOB;

— pa3paboTKa KpUTEPHUEB W MPOBEICHUE DKCIEPTU3bI MTPOCKTHBIX/UTOTOBBIX padOT
oOyyJarouxcs;

— ajanTanus KeHCcoB 10| YpOBEHb O0YYaIOIIUXCS,;

— TMpeAoCTaBlieHWe JOCTynma K  jabopaTopusM, Yy4eOHBIM  IIEHTpaM W
000py1I0BaHUIO BY3a;

— TMPOBEACHHUE JICKIHUM, MacTEP-KJIacCOB W KOHCYJbTAIMH 10 HWHXEHEPHBIM
JUCUUTLIMHAM

— Meroaudeckas moanaepkka yuureneit OO (moBbIIeHNE KBATU(DUKAINN);

— TMOJrOTOBKA K TMOCTYIUICHUIO: MPOGOPUEHTAIIMOHHBIE MEPOIPHUATHS, JTHU
OTKPBITBIX ABEPEH;

— BblJa4Ya CepTUPHUKATOB O MPOXOXKICHUH TPOTPAMMBI, PEKOMEHIAIMMA IS
MOCTYMAIOIIUX

— TMPUOPUTETHOE PACCMOTPEHHE AOUTYPUEHTOB — BBIITYCKHUKOB MPOTrPaMMBI
(meneBoe oOydeHUe);

— TMPEeNOoCTaBIICHUE YUYEOHBIX JIMIICH3UW Ha CIEIUATU3UPOBAHHOE MPOrPAMMHOE
oOecrieyeHue.

OTBETCTBEHHBIC JINIIA!
[IpenacraButenn NOpUEMHOW KOMHUCCHMU - MpodOpHUEHTALMS W COMNPOBOXKICHUE
MOCTYIUJICHUSI.
[Ipodeccopcko-npenosaBaTeabCKUil COCTaB - JICKIIUU U KOHCYJIbTAIIUU.
HayuHble pykoBOAMTENM IPOEKTOB - PYKOBOACTBO IPOECKTHOW W HCCIEAOBATEIbCKOU
paboToil 00yUJarOIIHNXCA.
CTyneHTbI-HaCTaBHUKH (BBIITYCKHUKHU IIPOTPaMMBbl) - MEHTOPCKas MOIEPKKA.

3. IlapTHép-padoToaareb



Pounb: 3aka3yuk KagpoB ¥ NOCTABIIKK MPAKTUYECKOrO KOHTEHTA

OcHOBHBIE PYHKITUU:

— COBMECTHOE€ MPOEKTHUPOBAHUE ITPAKTUYECKOM YaCTU INPOrPAMMBI NOJ HYKJIbI
IIPEANPUATHS

— (dopMupoBaHME KEWCOB M 3ajay JUIsl pelieHus OOydaroIlMMHUCS Ha OCHOBE
peaIbHOM NIPAKTUKU

— opraHu3zalus 1 MpoBeJeHUE SKCKypcuid Ha 0aze paboroaaTens

— TpoBeJeHHE MPO(OPUEHTAMOHHBIX BCTPEY C ACHCTBYIOIIUMHU HHKEHEpaMU U
PYKOBOJUTEISAMU

— OLEHKA NPAKTUYECKHUX KOMIETEHIMI 0O0yYaromuxcsl M0 UTOraM BBIITOJHEHHUS
3aJlaHuN

— PEeMIOKEHUE CTAKUPOBOK, NPAKTUK M LEJIEBBIX MECT JUISl BBIITYCKHUKOB
IPOrpamMMBl

— CO3JaHue «MapuIpyTa» Al TPyAO0YCTPOMCTBA BBIILYCKHUKOB

— MaTepuaibHas M TEXHHYECKas TMOJAepXkKa Hporpammsl (00opynoBaHUE,
MaTepHalibl, IPU3bI)

— Y4YacTH€ B UTOTOBBIX 3alIMTaX IPOEKTOB B KAYECTBE IKCIIEPTOB

— TPEIOCTaBJIEHUE aKTyalbHONM HWH(GOpMALMKM O KaJpOBBIX MHOTPEOHOCTSIX W
TPeOOBAHMIX K KOMIETEHIUSAM

OTBETCTBEHHBIE JIULIA:
HR-menemxep npeanpustus — koopanHanus B3aumonencteus ¢ OO u By3om
HH)eHepbl-HaCTaBHUKN — MIPAKTHYECKOE PYKOBOJACTBO U KOHCYJIbTAllUN
PykoBoaurenu noapasieneHnii — OLIEHKAa KOMIETEHIIMN U MOTEHIMAN TPYA0YCTPONCTBA
BeimyckHuku By3a-napTHEpa, paboTaroliue Ha NPEANpUATHd — IPUMEpP KapbepHOIo
ycnexa

4. IonoTHUTEIbHbIE YYACTHUKH

* AIMHUHHMCTPALMsI MyYHUIMNIAJIbHOT0 00pa30BaHus

— TMPENOCTaBIICHUE AHAIUTUKU IO PBIHKY TpyAda U KaJgpOBBIM MNOTPEOHOCTSIM
peruoHa;

—  KOOPAMHAIMS B3aUMOJICHCTBUSA C MIPEANPUIATUSIMHU TOPOJICKOTO OKPYTa;

— TMOoJJepKKa TMporpaMMbl Ha YpPOBHE MYHMIIMIAILHON 0Opa3oBaTebHOM
TIOJINTHUKW;

— uH(OpPMAIMOHHOE COMMPOBOXKIACHUE U MPOABUKEHHUE JIYUIIUX TPAKTHUK.

*Ooyuawmmecs (10-11 kaaccoB)

— OCHOBHBIE OeHe(UIIHAPbI MPOTPAMMBI;

— aKTHUBHBIE YYaCTHUKHU BceX (OpM yUeOHON U MIPOECKTHOU e TEIHHOCTH;

— (¢opMmupoBaHUE UHAMBUIYATBLHON o0Opa3oBaTelbHOM U mpodeccuoHaTbHON
TPacKTOPHH,

— OTBETCTBEHHOCTbH 32 BBIIIOJIHEHHE 3aJaHUI U y4aCTHE B MEPOIIPHUSATHUSX.

*Ponurenu (3aKOHHbIE NMPEICTABUTEIH)

— moJJepkKa 00pa3oBaTeIbHOTO U MPOQPECCUOHATBLHOIO BRIOOpa peOEHKa;

— y4acTHe€ B POJAMUTEICKUX COOpaHUSIX U MHHOPMHUPOBAHUE O XOE MPOTPAMMBI;



— COJICHCTBHE B OpraHU3AINN MEPONPHUATHH (TP HEOOXOAMMOCTH).

*Opranuzaunu cpeanero npogeccuoHaibHoro oopazosanus (CI1O)

— OpraHu3alys CTAXXUPOBOK M HACTABHUYECTBA ISl O0YUYaIOIIUXCS;

— HAy4YHO€ PYKOBOJCTBO MPOEKTHOW U HCCIEA0BATENbCKOW ACSTEIbHOCTHIO
oOyyJaromuxcs;

— pa3paboTKa KpUTEPHUEB U MPOBEICHUE DKCIEPTU3bI TPOCKTHBIX/UTOTOBBIX padOT
00y4Jaromuxcs;

— ajanTanus KeHCcoB MOJ] YPOBEHb O0yYaIOIIUXCS;

— IpeAoCTaBlieHHE JOCTyna K  JlabopaTopusim,
000py1I0BaHUIO;

— MPOBEACHUE JICKIIUMA, MACTEP-KJIACCOB U KOHCYJIbTALUM 1O JUCHUIUIMHAM;

— TMOATOTOBKAa K TIOCTYIUICHHIO: MPOQPOPUEHTALMOHHBIE MEpPONPUSITHS,
OTKPBITBIX JBEPEN;

— TMPUOPUTETHOE PACCMOTPEHHE AaOUTYpPUEHTOB - BBITYCKHUKOB MPOrpaMMBbl
(ueneBoe oOydeHue).

y4eOHbIM  I[IEHTpaM |

THU

11.7. Iledazocuueckue  mexHON02UU,  UCHOIL3YEMble  HPU  PeATU3AUUU
npozpammol:
TexHoJ10TUA Onucanue IIpumeHeHue B O:xugaeMble
nporpamme pe3yJibTaThl

[IpoexTHas Meron NHnnBuayanbHbIe u | DopmupoBaHue

NEATETBbHOCTD OpraHu3aiuu IPYNIOBBIE MHXECHEPHBIE | KOMIIETCHIIUN
yueOHOMI npoekThl (40 yacos). IIPOEKTHOI'O
NeATeNIbHOCTH, TIpu | Pa3paboTka TeXHUYECKUX | YIIPABIICHHUS.
KOTOPOM pelmeHni peanbHbIX | Pa3BuTHE  HABBIKOB
oOy4aromuecs MTPOU3BOJICTBEHHBIX MCCIIEI0BATENbCKOMN
MIPUOOpPETAIOT 3a/1ad. paboTHI.
3HaHusA 1 yMeHus B | Co3naHue mpOTOTUIIOB U | Y MEHHUE
nporecce MAaKETOB. MPEICTABIIATD u
mannpoBanust U | [loaroroska K | 3aIIMIIaTh CBOHU
BBITIOJIHEHUS PETUOHAIBHBIM pa3pabOTKH.
MTOCTENIEHHO KOHKypCaM  MOPOEKTHOMU
YCIOXKHAIOMUXCS | IESITEIbHOCTH.
MPAKTUYECKUX
3aJaHu M 51
MIPOEKTOB.

HNnTepakTuBHbIC TexHonoruu, Macrep-kiaccsl c | PazButue

TE€XHOJIOTUU OCHOBAHHBIE Ha | IPEJCTAaBUTEIISIMU KOMMYHHUKATHBHBIX
B3aUMOJCUCTBUU U | IPEANPUATHI U BY30B. KOMIICTCHIMH.
JIAAII0Te Mexay | Jlenossie UTPBI u | DopMupoBaHue
y4acCTHUKaMU CUMYJIALIUU HaBBIKOB KOMAaHJHOU
00pa30BaTeIHLHOTO | TPOU3BOJICTBEHHBIX padoTHL.
porecca, ITPOLIECCOB. YmMenue




TexHoJ0TUsA Onucanue IIpumeHeHue B O:xugaemMble
nporpamMme pe3yJabTaThbl
aKTHBHOM Mo3roBele WITYpMbI OpPH | APTYMEHTHPOBAHHO
BOBJICUCHUU pPELICHUU  WHXXEHEPHBIX | OTCTANBATh CBOIO
oOyyJarommxcsi B | KEHWCOB. MMO3UIIHIO.
y4eOHYIO ['pynnoBbie JUCKYCCUH U
JICSITEIbHOCTD. ne0aThl.
Pabota B MaibIx rpynmnax
HaJl MPAKTUYECKUMU
3aJlauyaMu.
Oumnjaiin-
B3aUMO/JICICTBUE  4Yepe3
oOpa3oBaTeIbHbIC
1aTHOPMBI.
KBecr-Texnonorusa | Urposas [Ipodopuentanmonnsie | [loBbienue
oOpa3zoBaTesibHas | KBECThI Ha | MOTHUBAIIUH K
TEXHOJIOTHS, NpeAnpUsATUIX (BO BpeMsl | OOYUEHHUIO.
Mpernoiaramias | IKCKypcHil). Pa3Butue
HAIMYUE CHOXKeTa, | UHXKEeHEpHbIE KBECTHI C | JOTMYECKOrO u
ponen, 3aJad M | IOMCKOM  TEXHHUYECKHUX | AITOPUTMUAYECKOTO
MOCJIEAOBATEIBHOT | PEIICHU. MBIILJICHUS.
o mpojaBmxkeHus K | OOpa3oBaTelbHbBIC dDopMUPOBAHUE
LeJau KBECTbl 110 M3YYCHHIO | HABBIKOB pelIeHus
npodeccruoHaIbHBIX HECTaHJAaPTHBIX
KOMIICTCHIIUI. 3ajad.
KBectel Ha miardopme
«buner B Oyayiee».
IIpumepsl KBECTOB:
«Ilytp  uHXeHepa» -
3HAKOMCTBO C
pa3INYHBIMU
VH)XEHEPHBIMH
npodeccusimu.
«Texnonornueckas
LEMNOYKa» — H3YUYEHUE
MIPOU3BOJACTBEHHOIO
mpoluecca.
«OT ugen 10 MPOAYKTA»
- TIOJIHBIN LTUKJI CO3/IaHUsI
WU3JICTIN.
Texnojorus Texnoorus Benenue wunHxeHepHoro | PazButue  HaBBIKOB
«yueOHbIe CHUCTEMAaTHYECKOH | )KypHaja/mopTdouno. camopedaekcuu u
JTHCBHUKM) dbuxcanuu dukcanusi pe3yJabTaTOB | CAMOAHAIN3A
(pediexcuBHBIC 00yJaromuMHCs BBINIOJTHEHUS KeHcoB W | DopMupoBaHUe
JTHEBHUKH ) CBOHUX 3a7a4. OCO3HAHHOTO




TexHoJ0TUsA Onucanue IIpumeHeHue B O:xugaemMble
nporpamMmme pe3yJabTaThl
JIOCTHXKECHUH, Pednexcus II0CJIE | OTHOLLIEHUSA K
HaOII0/ICHUH, DKCKYpPCUH M BCTpedY C | OOYUYEHUIO
pa3MBIIICHUH U | TpodecCUOHAIaMH. Coznanue moptd oo
BBIBOJIOB B | OTcnexxuBanue JUIS TIOCTYIUICHUS B
nporecce JTUHAMUKH BY3
oOy4eHus. po¢eCCUOHAILHOTO
CaMOOTIPEICIICHHUS.
JlokymeHTHpOBaHue
JTaroB MIPOEKTHOU
JIEATEIIbHOCTH.
Dopmsbl y4eOHBIX
JTHEBHUKOB:
DIIEKTPOHHOE
noptdomauo.
bymaxHbIlI UHKEHEPHBIN
KypHAaJ.
Buneognesnuk
(BUI€00JI0T O MPOEKTax).
Benenune
«1podeccuoHaTbHBIX
JTHEBHUKOB MPAKTUKW» C
dbuKcanuen
HaOJIIOACHUM, pPacUETOB
3nopoBbecOepe- Kommnekc UYepenoBanue BU10B | CoxpaHeHue
raromme MeIarornuecKmux JEATeIbHOCTH  (JIEKIUH, | pab0TOCIIOCOOHOCTH
TE€XHOJIOTUU puEMOB U | IPaKTHUKA, SKCKYPCHH). o0yyJarommxcs.
METO/IOB, Ou3kynbTMUHYTKH  Tipu | DopMupoBanue
HaIpaBJICHHBIX Ha | JUIMTEbHON paldoTe 3a | IPUBBIYKHU 370POBOTO
COXpaHEeHHue U | KOMIIBIOTEPOM. o0Opa3a *KHU3HH.
YKpEIUICHHE Cobumonenue CHmxeHue
310POBBS APrOHOMUYECKUX YTOMJISIEMOCTH u
oOydaromuxcs B | TpeOoOBaHMi Mpu pabOTE | MOBBIICHUE
nporecce C TEXHUKOM. KOHIICHTPALIUH.

oOy4eHHUS.

[Tpodunakxtuka
3PUTENBHOTO YTOMIICHUSI.
Co3nanue
0JIaronpPUSITHOTO
TICUXOJIOTHYECKOTO
KITuMaTa.
WuauBuayanu3amms
TeMrna oOy4eHHsI.
[Ipodumnaktuka crpecca
OpyU  TOJATOTOBKE K




TexHoJ0TUsA Onucanue IIpumeHeHue B O:xugaemMble
nporpamMmme pe3yJabTaThl
KOHKYpCaM.
NucTpykTaxu 110
TEXHUKE O€30IMacHOCTH,
MICUXOJIOTMYECKOE
CONPOBOK/ICHHUE.
Texnonoruss TPU3 | Cucrema wmetonos | Pemenne nporuBopeunii | Pazputue
(Teopus pemeHust |1 NOpUEMOB I | B MHKEHEPHBIX 3a7a4axX. | TBOPYECKOIO 151
U300peTaTeNHCKUX | PEIICHHUS IIpumeHeHne  3aKOHOB | CHCTEMHOIO
3a/1a4) TBOPYECKHUX U | pa3BUTUSI TEXHUYECKUX | MBIILJICHUS.
MN300pETaTebCKUX | CHCTEM. YMeHue - HaxoauThb
3aga4, pas3BuTus | Mcrionp3oBaHue MpuéMoOB | HECTAHIAPTHBIE
KpEaTUBHOTO YCTpaHEHUS pELICHUS.
MBIIICHHUS. TEXHUYECKUX dopmMupOBaHUE
MPOTUBOPEUH. M300peTaTenbCKon
Pa3zBuTe  CHUCTEMHOIO | aKTUBHOCTH.
MBIIUICHUS.
Mo3srogot  mWTYypM @ C
ucnons3oBanuem TPU3-
MHCTPYMEHTOB.
Ananuz 151
COBEPIICHCTBOBAHUE
CYIIECTBYIOIINX

TEXHUYECKUX PEIICHUMN.
OCHOBHBIE UHCTPYMEHTHI
TPU3 B nporpamme:
Anroputm pelIeHus
M300peTaTeNbCKUX 3ajiay
(APU3) -  0GazoBhlii
YPOBEHb

40 npu€mMoB ycCTpaHEHUS
TEXHUYECKUX
MIPOTUBOPEUHI
OyHKIMOHAIBHO-
CTOMMOCTHOM
(3J1EMEHTHI)
Meron
00BEKTOB
ITpumepsl npuMeHeHus:
Onrumuzanus
TEXHOJIOTUYECKUX
MIPOLIECCOB

VYiydiienue
KOHCTPYKIIMH U3JEIIUs

aHaJIu3

(b oKaIbHBIX




TexHoJ0TUsA Onucanue IIpumeHeHue B O:xugaemMble
nporpamMmme pe3yJabTaThl
Ilouck  HecTaHIAPTHBIX
peLIeHU
MIPOU3BOJICTBEHHBIX
pooIeM
TexHonorus OO6pazoBarenbHast | Jloarocpounsie ®opMHpPOBAHUE
COBPEMEHHOIO TEXHOJIOT U, WHKCHEPHBIE MPOEKTHI (6 | KOMIETEHITUI
IIPOEKTHOTO opueHTUpoBaHHas | —12 mecsue). IIPOEKTHOTO
obyuenus (Merop | Ha MexaucuIuIMHapHbIE MEHEKMEHTA.
IIPOEKTOB) CaMOCTOSITEJIbHYIO | IPOEKThl (MaTremaTuka + | Pa3Butue  HaBBIKOB
JEeATENbHOCTD ¢usuka + uHPOpPMaTHKA | CAMOCTOSATEIHHOMN
oOy4Jaromuxcs Mo | + TEXHOJOTHS). paboTHI.
JOCTHXKECHUIO CouumanbHO  3HauuMbIe | YMEHHE paldoTaTh ¢
KOHKPETHOTO MIPOEKTHI s | uadopManmei u
pe3ynbTaTa 3a | MpeANpUATUN- HUCTOYHUKAMMU.
ONPENICIIEHHOE MapTHEPOB. IIpe3enTanmoHHbIE
BpEMSI. HccnenoBarenbckne HaBBIKHU.
MIPOEKTHI JJI y4yacTus B | ['OTOBHOCTH K
KOHKYpcax. MIPaKTHYECKOMY
Turbl IIPOEKTOB B | IPUMEHEHUIO 3HAHUM.
porpaMMme:
[Mukm:  mpobnema —

rumnoTre3da — aJropurm
— 3alliluTa — BaJIudalus

JKCIIEPTaMH.
HUccaenosarenbckue -
A3y4YECHUE CBOMCTB
MaTepUaoB,
ONITUMHU3ALUSA

MPOLIECCOB.

TBOpueckue -
pa3paboTka HOBBIX
WU30EI1UM, KOHIICIIIHM.
Nudopmarnmornabiii -

aHaJu3 JIyYIINX NPAKTUK,
KEMCOB.

[IpukianHele - pelieHue
KOHKPETHBIX 3a71a4
paboToarene.
PoneBrie -
MOJICTUPOBAHUE PaOOTHI
WH)XCHEPHBIX KOMaH]I.

«Case-study (keiic-
CTaJIn)»

MeTox aKTUBHOTO
CUTYaIlHOHHOTO

PabGora ¢ keWicamMu oOT
paboromarerns.

Onucanue
KOHKPETHOMU




TexHoJ0TUsA Onucanue IIpumeHeHue B O:xugaemMble

nporpamme pe3yJabTaThl
oOyueHwusl, CUTYyalluu u3
OCHOBaHHBIM  Ha npodeccuoHanbHON
aHaJIM3e peajgbHBIX MPaKTUKU

WIH

CMOJIETTUPOBAHHBIX

MPAKTUYECKUX

cUTyaluii (KeicoB)

u IIOUCKE

ONTUMAaJIbHBIX

pelIeHUN

1.8. Ycnoeus peanuzayuu npozpammeor
Kypc peanuszyercst B 00bEmMe 2 yacoB B HelEN0, 00IIee KOJIMYeCTBO 4yacoB — 136
yacoB 3a 2 rojia o0yuenus (1011 kmacchr).

OpraHu3aumoHHbIE YCJI0BUS
JlokanbHbie akThl OO, JOTOBOPHI O CETEBOM B3aUMOJICUCTBUH, MPUKA3bl O 3aUUCICHUU U
HA3HAYEHUU OTBETCTBEHHBIX.
PaGouas rpynna peanuzaruu (koopaunatop OO + mpencraButenu By3a U padoToaarens),
KOOPJIMHAIIMOHHBIE BCTpeuu | pa3 B KBapTall.
['ubOkoe pacnucanue (2 4/Hen.), yepenoBanue GOpM, MHIUBH Ty ATH3AIUS TPACKTOPUIA.
Kypuan yaéra, aneKTpoHHbIE TOPTHOIHO, aHATUTHIECKAsT OTYETHOCTD.

PexomeHayemMoe MaTepuaibHO-TEXHUYECKOE o0ecreyeHue
VYyeOnbiii kabuner (15-20 mect), nmepcoHanbHble KoMmbloTepbl/ HOyTOYkH (1 Ha 1-2
oOyuaromuxcd, 15/Ryzen 5+, 8+ I'b oneparuBHOW namsiTh), MyJbTUMEAHA, CTAOUIbHBIN
untepHet (50+ Mourt/c).
ITporpammHoe obOecnieuenue: nuneHznoHHble OC, opucHbIE NMakeTbl, yueOHbIE BEPCUU
CAD/CAE (KOMIIAC-3D, Fusion 360, Tinkercad), cpenibl mporpaMMHUpOBaHUS.
Oo6opynoBanue st npototunupoBanus (3D-npunrtepsi, Arduino/RaspberryPi, nasuibHbie
CTaHILIUU, U3MEPUTEIbHBIE TPUOOPHI) — IPU HAIUYHUH.
Jloctyn k 1abopaTopusiM By3a U IPOM3BOJCTBEHHBIM IUIOMIAIKaM paboToaTes.

HNupopmanuoHHO-MeTOANYECKOE 00ecIeyeHue
PabGouass mporpamMma, METOJIUYECKUE PEKOMEHIAINKM, OaHK KEWCOB M 3ajay, 1I1a0JOHBI
MPOEKTHON JTJOKYMEHTAIIUH.
[Mudposeie pecypcwl: «buner B Oyayliee», OTKPBITBIE KypChl BY30B, KOPHOpPAaTHUBHBIE
MOPTAJIbI HAPTHEPOB.
bubnuoreunsiit ¢oun (ydeOHas/cripaBouYHas JUTEpaTypa, MNEPHOJIUKA, DIICKTPOHHBIC
0a3bI).
NudopmanmonHoe conpoBoxaeHue: pa3aen Ha caiite OO, rpynmbl B COICETAX, PACCHUIKH.
EsxerogHoe oOHOBIIeHHE OaHKa KEMCOB M COBMECTHBIE METOIMUECKHE CECCHH MTAPTHEPOB.




Kaapossbie yciioBus
Koopmuuarop OO: Beicmiee memarorndeckoe 0Opa3oBaHUE, OMBIT  MPOEKTHOMN
NEeSATENBHOCTH.
[lenaroru-npeaMeTHUKH: NpopUIbHOE 00pa3oBaHUE, HMHTErpalus Kypca ¢ y4eOHbIMHU
IpEeIMETAMH.
[lenaror-ncuxonor: npooprUeHTAIIMOHHAS] TUarHOCTHKA U COMPOBOXK/ICHHUE.
[IpencraButenu By3a: yu€Hasi CTENIEHb/3BaHUE, OTBIT IPUKIAIHBIX UCCIEOBAaHUMN.
HacraBuuku: Beiciiee 00pa3oBaHue, OIBIT PaOOTHI >3 JIeT.
PerynspHoe noBblllieHHe KBATM(PUKAIIMN, METOJUYECKUE CEMUHAPBI, CTAXKUPOBKU HA Oa3e
paboTomares.

HopMmaTuBHO-IpaBOBbIE YCJI0OBHS
Co0buroieHrie HOpMaTUBHBIX TOKYMEHTOB (heepaibHOTO U PETUOHAIBHOTO YPOBHEH.
Cobmorenne ToKaIbHBIX HOpMAaTHBHBIX akToB OO: Ycras, [lomoxkenus o nmpodpuibHOM
npeanpodeCCHOHATBHOM KJIACCE€ M OPTaHHU3aIlMH BHEYPOUHOU JCATEIHPHOCTH, MHCTPYKITUU
10 OXpaHe Tpy/aa.
JloroBopHasi 0aza: COIVIAIIEHUS] O CETEBOM B3aWMOJICUCTBUHU, I1I€JIEBOM OOyYECHUH,
MPOBEJICHUU SKCKYPCUN, KOHPUIECHIIUATIBHOCTH.

YcioBusi 0€30MaCHOCTH U OXPaHbI TPYAA

CootrBerctBue mnomemenuid CanlluH, wucnpaBHoe s1exkTpooOOpyAOBaHUE, CpENCTBA
HOKapOTYILLIEHUS, AITEYKH.

OO0s13aTenbHble UHCTPYKTAXKHU IO OXpaHe TpyJia Nepe]l IPaKTUKOW U SKCKYPCHUSIMH, BblAaua
CPEICTB MHAMBHUIYAJIbHOM 3alUTHI (IIpU HEOOXOIMMOCTH), COTJIaCOBaHHBIE U O€30I1acHbIe
MapIIpyThl SKCKYPCHIi, CTpaxOBaHHUE.

[Mudpoas 6e30MaCHOCTh: 3alIUTa MEPCOHATBHBIX JTAHHBIX, JUIECH3MOHHOE MPOrPaMMHOE
oOecnieueHue, o0yueHne Hu(poBol TUTUEHE.

Co0uroieHre 3aKOHOIATENBCTBA 0 0€30MACHOCTH MEPCOHAIBHBIX JAHHBIX.
[Icuxonmoruyeckass 6€30MaCHOCTb: OJArONpHUATHBIMA KIUMAaT, Npo(pUIaKTUKa HEraTUBHBIX
SIBIICHUH, COMPOBOXKICHUE TICUXOJIOTA.

Nukao3uBHbIe  yCa0BUA (MIpU  HAJIMYMM  OOYYAIOIIUXCS C  OrPAaHUYCHHBIMHU
BO3MOYHOCTSIMU 3710pOBbs (nanee - OB3)

be3bapbepHas cpena, crnenualiv3UpoOBaHHOE O0OpYyAOBaHHE, albTepPHATUBHBIC (OPMATHI
MaTepualoB.

NunuBuayanu3anus 3aJaHuid, aCCUCTUBHBIE TEXHOJIOTUH, ThIOTOPCKOE COMPOBOKICHUE.



12. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBbI

Jluunocmmusle pe3yibmanivl

— copMupoBanHass mpodecCHOHANbHAS  HJASHTUYHOCTP W  MOTHBaIUA K
WH)XKCHEPHOU JeSTEIIbHOCTH.

— OCO3HAaHME 3HAYMMOCTH WHXXEHEPHBIX Tpodeccuii i TEeXHOJIOTHYECKOTO
pa3BUTHI PETHOHA U CTPAHBI.

— TOTOBHOCTbH K HENIPEPHIBHOMY 00pa30BaHUI0, OTBETCTBEHHOCTh, YMEHHE pabOTaTh
B KOMaHJ/ie, 3THYECKOE OTHOIICHHE K HHTEUICKTyaJIbHOH COOCTBEHHOCTH M TEXHHKE
0€30MacHOCTH.

— CTPECCOYCTOMYMBOCTh TIPH PEHICHUU CJIOXKHBIX MPOGEeCcCHOHANBHBIX 3aJ1ad,
co0Jr0IeHUuEe HOPM 0€30MaCHOCTH;

— pa3BUTHE OTBETCTBEHHOCTH, TUCIUIUIMHBI U I[EJICyCTPEMIEHHOCTH.

Memanpedmemmnule pe3ynvmamal

— pPEryJisiTUBHBIC: YMEHUE CTAaBUTh 1M MPOCKTHOM IEATENbHOCTH, IJIAHUPOBATH
ATaIlbl, KOPPEKTUPOBATH JCUCTBUS, OIIEHUBATh PUCKU U PECYPCHI.

— TI03HABaTE/IbHbIE: HABBIKM CUCTEMHOTO aHAJIW3a, BBIJBMXKEHUS M MPOBEPKU
TUMOTe3, paboThl C mpodecCHOHATBHBIMA 0Oa3aMH JTaHHBIX, aHallM3a TEXHUYECKOU
uH(pOpMAITK, MOACIUPOBAHUS TMPOIECCOB, PAOOTHI C MUMPOBHIMH WHCTPYMEHTAMH U
CAD/CAE-cucremamu.

— KOMMYHMKATHUBHBIC: YMEHHE DPaboTaTh B KOMaHJIe C pachpeicieHueM poJeH,
MIPE3EHTOBATh PE3YJIbTAThI, BECTU KOHCTPYKTUBHBIN JUAJIOT C SKCIEPTAMU U MPAKTUKAMM.

— HKT-kommereHnuu.  HWCHojib30BaHue [HGpoBeix I1atdopm («buiaer B
Oynyiee»), BUPTYaJIbHBIX JabopaTopuii, mporpaMMHOro oOecrnedeHus: Jjisi 00paOOTKU
JTAHHBIX ¥ BU3YyaJIU3allUU MPOIECCOB.

- Memanpeomemmbvle pe3y1omamul UHHCEHEPHOU NOO2OMOBKU
B xoae oOydenus oOydaroniuecs npuoopeTaroT OIbIT:

— MaTeMaTHU4eCKOTO MOJICTUPOBAHMS HHXEHEPHBIX OObEKTOB;

— BbIOOpA aJIeKBaTHOM MaTeMaTUYECKOU MOJIETIH;

— HCTOJB30BAHMS MaTEeMaTHYECKOTO anmnapara Jiisi IpOEeKTUPOBAHUS;

— ananu3a 3PPEeKTUBHOCTH TEXHUUECKUX PEIICHUMH;

— NPUMEHEHHUSI BBIYUCIUTEIIbHBIX METOIOB;

— paboThI C UHKEHEPHBIMU JAHHBIMU;

— HCMOJB30BAHMSI COBPEMEHHBIX LHU(PPOBBIX HHCTPYMEHTOB Ui aHalu3a H
BU3YalU3alKi UHPOPMAIIUK;

— MHTETpAllMd ~ MaTeMAaTHYeCKMX METOJO0B ¢  (u3ukod, uH(PpOpMATHUKOMH,
TEXHOJIOTUEH U UHKCHEPHBIMU JUCITUTIIIMHAMH.

Ilpeomemmnule pe3yivmamol
— 3HAHWE BOCTPEOOBAHHBIX HAINpPABIECHUW WHXEHEPHOTO O0Opa3oBaHUS W
MEPCIEKTUB TPYAOYCTPOUCTBA;




— 3HAHWE OCHOB TMPOMPWIBHBIX WHXCHEPHBIX AUCIUIUIMH (MAIIMHOCTPOCHHUE,
poboroTexnuka, UT, sHepreTuka, MaTepruajioBeeHUE U JIp. B 3aBUCUMOCTU OT MPOduis
paboTonarerns).

— YMEHHUE MPUMEHITh MAaTeMaTUYECKH M €CTECTBEHHOHAYYHBIM armapar s
pelIeHus MPUKIAJAHbIX 33/1a4.

— YMEHME UHTEPHPETUPOBATH JAHHBIC;

— HAaBBIKU Pa3pabOTKU TEXHUYECKOTO pelIeHUs, MPOBeIeHUsT 0a30BbIX UCIBITAHUM,
odopMIIeHUS TPOSKTHON JOKYMEHTAIIHH.

— NMOHUMAaHME >KM3HEHHOTO LHKJIAa W3JENUs, CTaHJapTOB KadyecTBa U TPeOOBAHUI
OXpaHbl TPyJa Ha MPOU3BOJICTBE.

— TOHUMAaHUE KaJpOBOT0 MOTEHIMANA U TOTPEOHOCTEHN MPEANPUATUNA TOPOJICKOTO
OKpyra, 3HAHHUE CTPYKTYpbl HUHXKeHepHOU cucteMbl P® u MockoBckoit obnactu,
TpeOOBaHUI BYy30B-MIAPTHEPOB, OTPACIEBBIX CTAHIAPTOB;

— ONBIT y4yacTUsi B Hay4yHO-UcclienoBaTenbCckux npoekrax WT-nampaBneHHOCTH,
TOTOBHOCTH K cjaue NMPOPUIbHBIX IK3aMEHOB U IMOCTYTUICHUIO B BY3bI-MTAPTHEPHI.

Buinycknuk kypca ymeem:
— TEePeBECTH MHXKEHEPHYIO 3a7jady Ha MAaTEMaTUIECKUN S3BIK;
— BBIOpaTh METOJI pellleHUs! (AHATUTUYCCKUM / YUCIICHHBIN / CUMYJISIIMOHHBIN );
— peann3oBath pacuéT B HUPPOBOI cpee;
— OIICHHUTH JJOCTOBEPHOCTH PE3yibTaTa;
— MPEUIOKUTH YIIyUIICeHHE KOHCTPYKITMU/TIPOIIecca Ha OCHOBE pacuéra;
— CTPOUTH MOJICTTh 3aBUCUMOCTH IPOYHOCTH OT TEOMETPHUH;
— oOpabaThIBaTh 3alTyMJIEHHBIC TAHHBIC C JIATYMKA;
— BBIOMpATh METOJT PEIICHHS CHCTEMBI U3 3 YPaBHEHHM 10| 33 JaHHYI0 TOYHOCTH;
— OILICHUBATh, CKOJIKO HYKHO SKCIIEPUMEHTOB JIsl HAIEKHOTO BBIBOJIA.
— 3aUIUTUTh PELIEHUE NIEPE]] «3aKa3uYMKOM» (B POJIEBOU UTPE).



13. COAEP KAHME KYPCA

N3yueHne wmareMaTMKM B HMHXXEHEPHBIX KJIACCAX HAIPABIEHO HA OCBOCHUE
MaTeMaTU4YeCcKoro  amnmapara,  HEoOXOAUMOro Il  pEHIeHUS  HUHXKEHEPHBIX,
TEXHOJIOTUYECKMX M  HCCIENOBATENbCKUX 3amad. ComepxaHue Kypca COYETaeT
yriyOjieHHOe u3yueHHe (GyHIAMEHTAIBHBIX Pa3/IeNIoB IIKOJbHOM MaTeMaTHUKU C
OCBOCHHMEM METOJ0B MAaTEMATUYECKOTO MOJICIMPOBAHMS, AaHAJIN3A TAHHBIX, BBIYUCICHUN U
ontumuzaiuu. Kypc cTpouTcss Kak MHHCTPYMEHTAPUH MHKeHepa: OT HaOJMI0JICHUS — K
MOJENN — K PEHICHUI0 — K BU3yallM3allMy U 3alllUTE pelIeHHs. MaTeMaThka u3ydaercs
HE KaK CaMmollesib, & KaK SI3bIK JUIsl MOCTAHOBKM M TMPOBEPKU THUIOTE3 O MOBEACHUU
TEXHUYECKUX CUCTEM.

Kaxnoe 3anstne = pyka + ¢opmyaa + koa + rpauk. YUeHUK JOJDKEH cpa3dy
BUJIETh PE3yJIbTAT U3MeHEeHUs napameTpa B Python/Excel. Beenenne uccienoBarenbckux
3a/1a4, KOT/1a Y4eHHK ¢aM CTOUT Mojeau u ux Bapuaunnu («Kaxoit nomkna 0bITh popma
KpbUIa, YTOOBI TP 33JaHHON CKOPOCTH TOILEMHAS CUJia OblIIa MAKCUMATTLHOM ?»)

TeMaTuueckoe IIAHHPOBaHHUE

KounuyecTBo 4acos
TemaTnuyeckoe MJIIAHNPOBAHME OTBeTCTBEHHBII Beero 10 11
KJIACC | KJIace

Tema 1. CoBpemenHoe wunxenepHoe | [IpencraBurens 4 2 2
oOpazoBanue B Poccun By3a-mapTHEpa
Tema 2. [Ipodopuentaunonnsiii | OO 2 1 1
MOHHUTOPUHT
Tema 3. Kanpossrit notennuan | [IpencraBurens 2 1 1
NPEANPUATHNA TOPOJCKOTO OKpYTa MYHUIIATTAIATETA,

napTHep-

paboToiaTesnb
Tema 4. Dkckypcuum Ha mnpeanpustus | [Taptaep- 10 6 4
TOPOJCKOr0 OKpyra paboToaarenb
Tema 5. [Tpodopuenrtanmonnsie | [TapTHep- 2 1 1
BCTpEUU c IPEICTaBUTENSIMH | padoTOAATENb
npodeccuii
Tema 6. Pemienue npakrtuyeckux kercos | [lapTaep- 92 45 47
U 3a7a4 no uHdopmaTuke/ maremaTuke/ | paboroaarelp,
busuke By3-naptHep, OO
Tema 7. IlomroroBka oOyuaromuxcs K | OO, naptHep- | 14 8 6
Y4acTHUIO B PETUOHAIBHBIX OMMMIIHaAax/ | paboToaaTenb,
KOHKYpcax BY3-TIAPTHED
Tema 8. Owmnnaitn npodmnpodba Ha | [lapTHep- 2 2 0
mwiatdopme «buser B Oyayiiee» paboTonaresns,

By3-naptHep, OO




KoJsmnuyecTBo 4acos
TemaTnyeckoe NJIAHUPOBaAHUE OTBeTCTBEHHBbIHI Beero 10 11
KJIACC | KJIace
Tema 9. Koncynpranmuu no mnpoektHou | OO, napTHep- 4 0 4
NEeSTENbHOCTH paboroaarelbp,
BY3-IIAPTHEP
Tema 10. UTorosoe 3ansitue 00, IapTHEp- 4 2 2
paboroaarens,
BY3-IIAPTHEP
Htoro 136 68 68

Tema 1. CoBpemMeHHOe UH:KeHepHOe 00pa3oBaHue B Poccun

Conep:xanmue:

O0630p MPUOPUTETHBIX MHKEHEPHBIX HAMPABJICHUN MOJATOTOBKH B BEAYIIMX By3ax
P® (®IT «IIpuoputer 2030», omopHbIE YHHBEPCHUTETHI, WHXUHUPUHTOBBIC IICHTPHI).
Oco0eHHOCTH y4eOHBIX TUIAHOB, MPOGUIBHBIE NUCIMIUIMHBI, (POPMBbI MPOU3BOJICTBEHHOMN
MPaKTHKHU.

[TepcriekTUBBI TPYAOYCTPOICTBA U KaPhEPHBIE TPEKU BBIITYCKHUKOB.

3HAKOMCTBO C MPOTPAMMaMH I1€JIEBOT0 00YUYEHUS U CTUINICHANAIBHON TIOIIEPIKKOM.

Cdepbl 0TBETCTBEHHOCTH:

By3-napTHep: mpemocTaBlieHNE aKTyalbHBIX NAaHHBIX O HAMPABICHUAX, YIEOHBIX
MJIaHax, TpeOOBAHUSX K MOCTYNAIOIINM; TPOBEJACHUE MPE3EHTAIMOHHBIX BCTPEY.

OO: opranuzainusi pacnucaHus, OO0ECleUeHHEe TEXHUYECKOW Oa3pl s
TPAHCISALUN/BCTPEY, KOHTPOJIb MOCEIAEMOCTH.

PaGoTogaTenn: akTyanuzamus HHPOpMAIMU O TPeOOBAHUSAX K KOMIIETEHIIUSIM
BBIITYCKHUKOB, Y4acTHe B JOPMHUPOBAHUY TIEPEUHS 11€JIEBBIX HAIIPABJICHUM.

Tema 2. [IpoopueHTAITHOHHBI MOHUTOPUHT

Conep:xanmue:

KoMriuiekcHast TnarHocTKa MHAMBUAYAJIbHBIX CKIIOHHOCTEW, KOTHUTUBHBIX CTHIIEH
U CKJIOHHOCTEH K MH)XCHEPHBIM BHUJAM JEATEIbHOCTH. MeETOAMKA BKIIIOYAET: BXOJIHOE
AHKETUPOBAHUE, TECTUPOBAHME HA TEXHUYECKOE MBIIUJIEHUE, MPOCTPAHCTBEHHOE
BOOOpaX€HUE,  AJITOPUTMHUYECKYI0  JIOTMKY. @OpMHpOBaHME  HMHAMBHUAYaJIbHBIX
npo(OpUEHTAMOHHBIX KapT oOydarommxcsa. CpaBHUTENbHBIA aHAIM3 PE3yIbTaTOB Ha
CTapTe U B KOHILIE Kypca.

Cdepbl 0TBETCTBEHHOCTH:

OO: mnpoBeneHWe JUArHOCTUKH, O0OpabOTKa pe3yJIbTaTOB, BEIEHUE JIMYHBIX
noptdoamno, negaroruyeckas MHTEPHpeTalus JaHHbIX.

By3-napTHep:  mpenoCTaBi€HHE  BAJMIUPOBAHHBIX  MPOGOPUEHTAIIMOHHBIX
MHCTPYMEHTOB, METOJINYECKAs MTOAACP/KKA aHATIM3a TaHHBIX.

Pabotonarenb: coriacoBaHue KpPUTEpPUEB OLIEHKM 0a30BbIX HMH)KEHEPHBIX
CKJIOHHOCTEH, peJIeBaHTHBIX MPOQUIIIO MPEAPHUATHSL.

Tema 3. KagpoBblii moTeHUMAI NPeANPUATHA TOPOACKOT0 OKPyra
Conepxanmne:



AHanmu3 TPOMBINUICHHOTO W TEXHOJIOTHYECKOTO MPOQMIsT TOPOACKOTO OKpyTa.
BoctpeboBannpie HampaBieHHs MNPOGEeCCHOHATBHOW JeATEIHHOCTH (IIPOCKTUPOBAHHUE,
aBTOMaTH3alus, UU(PPOBOE MPOU3BOJCTBO, CEPBUC M SKCILTyaTals).

Howmenxknatypa npodeccuii u ocHoBHble kommneteHiuu (hard & soft skills).

O0630p KIIIOYEBBIX NPEANPUITHH, UX CIEHUATA3AIMN, UHBECTULIMOHHBIX MPOTPaMM
Y COLMAIbHBIX TAPAHTUH.

[IpeumymiecTBa TpyAOYCTPOMCTBA M KapbeEPHOrO pOCTa HA  JIOKAJbHBIX
MPEANPUATHSIX.

Cdepbl 0TBETCTBEHHOCTH:

MyHunMnaJauTeT/ AAIMUHUCTPAIMA: T[PEJOCTABICHUE AHAJUTUKU 10 PBIHKY
Tpy/la, CHUCKOB MPEANPUITUI-PE3UICHTOB, JAHHBIX O KaJIPOBOM JiepUIIUTE.

PaboTonarennb:onrcanne BakaHCU W TpeOOBaHUI, YCIOBHM TpyJla, MPOrpaMm
HAaCTaBHUYECTBA U CTAXKUPOBOK.

OO: wunTerpanus mMaTepuagoB B MPOGOPHUCHTAIMOHHBIE MOJMYIH, OpPTaHHU3AIUs
pe(dIEKCUBHBIX CECCUI MO UTOTaM U3YUYEHUS.

Tema 4. JkcKypcuM HA MpeINPUSITUHSI TOPOACKOr0 OKpyra

Conep:xanmue:

3HaKOMCTBO C peajbHBIMH TPOM3BOJACTBEHHBIMH  MPOLIECCAMH,  IEXaMH,
1a00paToOpUsSIMU U MH)KEHEPHBIMU CITyKOaMHU.

JleMoHCTpalus CBSI3U UIKOJIBHOM MPOTPaMMBbI C TEXHOJIOTMYECKUMHU ONEpPaLUSIMHU.
KoHnkpeTrHble neiicTBUs 00y4YaroMIMXCs: U3yUYEeHHUE MapIIpyTa TEXHOJIOTHUECKON LEMOYKH,
UHTEPBBIO C WHXEeHepamu, (¢ukcaus HaOmoneHuid B pabodyeMm  KypHae,
dboTo/BuaeoduKcaIus pa3penieHHbIX Y4aCTKOB.

Pednekcusi: cocraBieHue oruyeta, OOCYXKIEHHE YBUACHHOIO, BBISBICHHUE
COOTBETCTBHSI INYHBIX HHTEPECOB PEaIbHBIM YCIOBHUSIM TPYa.

Cdepbl 0TBETCTBEHHOCTH:

Pabdoronarenb: oOecrneueHue Oe3onmacHOro MapuipyTta, HHCTpykTtax 1o OT,
NPEI0CTaBICHUE THOB-UHKEHEPOB, OPraHU3allns JOMyCKa.

OO: cornacoBanue rpaduka, MoJAroTOBKa 00yUYarOIIMXCs, COMPOBOXKIAEHUE, COOp U
aHau3 pe(IeKCUBHBIX OTUYETOB.

By3-napTHep: MeToaudeckas pa3pa0oTKa MapHIIpyTHBIX JIMCTOB, aKIIGHT Ha
TEXHOJIOTUYECKHUX U HAYUYHBIX acleKTaxX MPOU3BOCTBA.

Tema S. IIpo¢opueHTALIMOHHBIEC BCTPEUYH € NPEACTABUTEIAMU Npodeccuid

Conep:xanmue:

®dopmaT <«KHBOTO JUalora» ¢ JCHCTBYIOLIMMU HH)KEHEPAMH, TEXHOJOTaMH,
PYKOBOAMTENSIMHU IPOEKTOB, BHIITYCKHUKAMU PO(QUIBHBIX BY30B.

Lens: pa3pylieHne CTEpPEeOTHNOB O Mpodeccuu, AEMOHCTpalus IMOBCEIHEBHBIX
3aJ1a4, KapbepHBIX TPAEKTOPUI U TpeboBaHu K soft skills.

MexaHuszM: TemaTHueckue OJIOKH (IMPOEKTUPOBAHUE, BHEAPEHHE, KOHTPOJIb
KauecTBa, Hudposuzauusa), Q&A ceccus, pa3d0p TUIHUYHBIX OLIMOOK HAYMHAIOIIUX
cnenuanucToB. Pedrnekcus: 3anojiHeHUe KapT KOMIETEHIMH, CaMOOIIEHKa COOTBETCTBHUS
BBIOpAHHOMY ITyTH.

Cdepbl 0TBETCTBEHHOCTH:



PaGorogarennb: non0op CHHUKEPOB, COIVIACOBAHUME TEMATUK, MPEIOCTABICHHE
peaIbHbIX MPUMEPOB U3 MPAKTUKH.

0O: wMopgepammsi BCTped, OOCCICUYCHHE TallM-MEHEIKMEHTa, OpTaHU3aIus
oOpaTHOM CBsI3U, BEICHUE apXHUBa BCTPEY.

By3-napTHep: yyacTue B KaUeCTBE SKCIIEPTOB, CBSI3b aKaJEMUUYECKUX JUCIHUILIMH C
MIPOU3BOJICTBEHHBIMU KeiicaMHU.

Tema 6. PemeHue npakTH4ecKHMX KeiicoB W 3aga4 mno uHpopmaruke/
MareMaTuke/ pusuke

Coaep:xkanue: 3amaud pa3padaThIBAIOTCS COBMECTHO pPabOTO/aTEeM U BY30M:
paccMaTpUBAIOTCSl aKTYaJIbHbIE MPOU3BOJCTBEHHBIE CUTyalMu (ONTHMM3ALMS IPOIIECCa,
noa0op MaTepualioB, pacder y3ia, udpoBas BHU3yalud3alus, aHaau3 Opaka) ¢ yuyeTom
BO3PACTHBIX OCOOCHHOCTEW W YpOBHS TOATOTOBKH oOydarommuxcs. OOyuaromuecs
paboTaloT B KOMaHJIaX: aHAJIW3 YCJIOBHM, BBIABHKEHUE TUIIOTE3, pacueThl, 0(pOpMIICHUE
TEXHUYECKOr0 NMPEUIOKEHUS, 3alIUTa Mepes dKcrnepraMu. Mcnonb3yroTcss METObl case-
study, mo3roBoro mrypma, TPU3-anementsi, 6a3oBoe CAD-MoaenupoBanue. AKIEHT MpU
pa3paboTKe KeCOB Ha MEXIUCHUIUIMHAPHOCTh (MaTeMaTuka + ¢u3nka + nuHpopMaTuka).
Paz6op ommboxk, pedekcuto, GopMupoBaHre OaHKa TUTIOBBIX PEIICHUH.

Keiicbl MOryT BKJIIOYaTh: pacyeTHO-rpapuUecKue 3aJaHus, aJIrOPUTMU3ALUIO
IPOLIECCOB, padOTy € AATYMKAMU/KOHTpOJUIepaMu (TIpU HAJTUYUK 000PYIOBaHMUS ), aHAIHU3
WHKEHEPHBIX YePTEKeH, ONTUMU3ALINIO TAPAMETPOB.

Cdepbl 0TBETCTBEHHOCTH:

PabdoTonarenb: MocTaHOBKA MPOOJEMHOM CHUTyalluu JJsi MPOU3BOJICTBEHHOIO
Keiica ¥ MpPUKIAAHBIX YCJIOBUH 3aJay, ONpEEICHUE KPUTEPUEB OLICHKH, JEMOHCTpALUs
MPOMBIILJIEHHOTO KOHTEKCTa, BaJWJalUsl OTBETOB, 0OpaTHasi CBS3b MO PEATMCTUYHOCTH
pELICHUM.

By3-nmapTtHep: pa3paOoTka METOAUK PpEIICHUS, METOJAWYEecKash MOJJEpPXKKa MU
KOHTPOJIb Hay4YHOW KOPPEKTHOCTH, MPEIOCTaBICHUE YyUE€OHBIX MaTepUajoB, pa3paboTka
CTPYKTYpbl TPOM3BOACTBEHHOIO Ke€lca, KOHCYJbTAIlMM MO PAacCYeTHBIM METOJMKaM,
npenocrtasiaeHue yueonoro 110.

0O: agantanus 3a7a4 K MIKOJIBHOW MporpamMme, opraHuzaius pabouero mnporecca,
OpraHu3alus CamMoOCTOSITEIbHOM paldoThl, KOHTPOJb CPOKOB, OIICHMBAaHWE IMporpecca
oOy4Jaromuxcs, OLEHKa KOMaHJIHOW JIWHAMUKH, WHTErpanus KeHWCcoB B ydeOHbIE
MPEIMETHI.

MartemMaTHuyecKasi COCTABISIOLIAA TEMbI:
1. ®DyHKIMHU ¥ JUHAMMKA po1eccoB (22 yaca)

- OnemeHTapHple (YHKIMM Kak MOJEIM pPOCTa, OCTHIBaHWS, KOJEOaHWH,
HACBIILICHUSL.

- IlpowsBogHas: MrHOBEHHass  CKOPOCTb, YYBCTBUTEIBHOCTH  HapaMeTpa,
YCKOpPEHUE, PACXO/.

- HWHTerpan: HaKoMIeHUE TEIUIa, 3aps1a, MaTepUalia, MPOUJIECHHOTO MYyTH.

- WHKeHepHBI aKHEHT: 3aJauyd C JaTydukaMu (TeMIieparypa, JaBJICHUE,
000pOTHI), aHATIN3 TPA(PUKOB peAIbHBIX MPOIECCOB, MOMCK IKCTPEMYMOB B OIPaHUYCHHBIX
YCIIOBUSIX.




- Imppa: Python + matplotlib — mnocrpoerne wu nuddeperupoBanme
AKCHEPUMEHTAIbHBIX KPUBBIX.
MartemaTn4yeckoe cogepkanue
W3yuenne QyHKOUN Kak YHHBEPCAJIBHOIO $3bIKA ONHMCAHUS pEeajbHBIX MPOLECCOB.
Pacmupenue u yriryosieHne 6a30BOro HKoJIbHOro Kypca
OcHoBHBIE coJiepKaTe/bHbIE JUHUM:

~ pacUIMPEHHOE U3YUYEHUE IJIEMEHTAPHBIX (DYHKIINI, UX CBOMCTB U TpadUKOB;

- npeobpazoBaHus TpadUKOB GYHKIUMT;

~ uccienoBanue GyHKIUNA ¢ UCTIOIb30BAaHUEM MTPOU3BOJAHOMN - MPAKTHUKA;

~ TpeJen Mociae0BaTeNbHOCTH U (PYHKIIUU B IPAKTUYECKUX 3aa4ax;

~ HENPEephIBHOCTH (PYHKITUH;

~ Mpou3BOJHAA U €€ GU3HUECKUH, TeOMETPUUECKUI 1 MH)KEHEPHBIN CMBICT;

- NPUMEHEHHE NPOU3BOJHOM K HCCIEJAOBAHMIO IPOLIECCOB U  PEIICHUE
MPaKTUYECKUX 33/1a4;

- 3aJa44 ONTUMU3ALINH;

~ annpokcumanus GyHKLINM;

~ OCHOBBI HHTETPAJIbHOTO UCUUCIICHUS;

~ OMNpeneNéHHbIA WHTErpajl Kak CPEeJCTBO BBIYMCIICHUS IUIONIAJIeH, 00BbEMOB U
HAKOIUJICHHBIX XapaKTEPUCTUK MPOLECCOB;

~ YHCJIEHHBIE METO/Ibl BHIYMCICHUM.
NukeHepHass HANPABJIECHHOCTH
Vyamuecs paccMaTpuBarOT MPOU3BOAHYKD KaK CKOPOCTh HM3MEHEHUS BEJIUYUH,
AHAIM3UPYIOT JBWKEHUE, pacXoJ pecypcoB, HU3MEHEHHE TEMIIEpaTyphl, JaBJICHMS,
HaIPSDKEHU, CKOPOCTH TEXHOJOTMYECKHUX IPOLECCOB, PEIIAOT 3aJadyd ONTHMH3ALUU
KOHCTPYKILUH, 3aTpaT W IapaMeTpoB TEXHUUYECKUX cucteM. Oriauuue oT 06a30BOro
IIKOJIBHOT'O Kypca — PUJIOKEHHUE K 3a/1a4aM

2. IIpocrpancrBo u popma (14 yacos)

~ BekTopsl 1 KOOpAMHATHI KaK COCO0 3a/laHus MOJIOKEHMS AeTalld, TPACKTOPHH,
YCUIIUSL.

~ CeueHusl, pa3BEPTKH, IEPECEUECHUS TOBEPXHOCTEM.

~ Marpuusl noBopoTa U MacTabupoBaHusi — OCHOBbI 3D-nipeoOpa3zoBaHui.

- WHiKeHepHBI aKIEHT: pacyéT IIEHTpa Macc, MOMEHTa MHEPIUHU (YIPOIIEHHO),
MIOCTPOECHUE PA3PE30B.

- Hn¢ppa: pabora B Tinkercad / OpenSCAD / Python c¢ TtpéxmepHbIMU
IIPUMUTHUBAMU.
Oco0oe BHMMaHHE YJIETSETCS Pa3BUTHIO MPOCTPAHCTBEHHOT'O MBIIUICHHS KaK OJHOTO U3
KJIFOYEBBIX KOMIIOHEHTOB WH>KEHEPHOU IMOJITOTOBKHU.
MaremaTnuyeckoe coepraHue

~ BEKTOPHBIA METOJ PEIICHUA 3a]1a4;

~ KOOpJMHATHBIA METO;

~ OCHOBBI AHAUIUTUYECKON T€OMETPHH;

~ B3aMMHOE PACMOJI0KEHHE 0OBEKTOB B IPOCTPAHCTBE;

~ CTEPEOMETPUUECKOE KOHCTPYUPOBAHUE, TPOCTPAHCTBEHHBIE TEOPEMBI CUHYCOB U
KOCHHYCOB



— CCUYCHHUS;
— METOJbI IIOCTPOCHUS IMTPOCTPAHCTBEHHBIX MO/JICIICH;
~ TEOMETPHUUECKHE MPeoOpa30BaHMUS;
~ DJIEMEHTHI HH)XEHEPHOU rpaduku.
NuxeHepHasi HAIPABJIEHHOCTh
PaccmarpuBaroTcst 3agauM  NPOEKTHUPOBAHUS JE€TANICH, CTPOUTENBHBIX KOHCTPYKIIHH,
MEXaHHU3MOB, pacuéTa pa3sMepoB OOBEKTOB, MOCTPOEHUS 4YEpTeXKEH U TPEXMEPHBIX
MOJIeNIeH.

3. Marpuusl, cuctembl, J1anHbie (14 yacos)

- Pemenne cuctem MUHEHHBIX YpaBHEHUN — OCHOBA CTATHUKH, II€TIeH, 0aIaHCOB.

— Marputibl Kak TaOIHUIIBI JAHHBIX U OTIEPATOPHI TPEOOPa30BaAHUM.

- WuxeHepHBIH akUeHT: pacy€T pacmpeseneHus cui B ¢epMme, TOKOB B y3Jax,
o0paboTka n3o0paxeHuit (PrIbTPHI).

- Hudpa: NumPy + pemienne cucteM BCTpOCHHBIMU METOIAMM.
Paznen BBOAUTCS Kak MaTeMaTH4ECKasi OCHOBA COBPEMEHHBIX MHKEHEPHBIX BBIYMCIICHUM.
MaremaTHuyeckoe coepkaHue:

~ MaTpHullbI;

~ JeUCTBUS HaJ MaTpUIlAMU;

~ CHCTEMBI JIMHEWHBIX YPABHEHU;

~ METOJbI PEUIEHUS CUCTEM;

- ompenenureny (Ha 6a30BOM YPOBHE);

~ TIOHATHE BEKTOpPa B KOOPJAMHATHOU (hOpME;

~ JIMHEWHBIE MOJEIIN.
HNH:xeHepHasi HAIPABJIEHHOCTh
[Ipumenenne Matpuiy mpu o0pabOTKe H300paKeHUH, MOJCIMPOBAHUU MEXaHU3MOB,
KOMIBIOTEPHOH Tpaduke, poOOTOTEXHUKE, aBTOMATUIECKOM YIIPaBICHUH.

4. IluckpeTHOCTD, rpagdbl, aaropurmsl (12 yacos)
['pacdbr — ceTu TpyO, 1OPOT, CBA3EH, DIEKTPUUECKUX CXEM.
- Ilouck myT, MUHUMaJIbHOE JEPEBO, OTOK.
KoMOuHaToprka — 4nciio BapHaHTOB COOPKH, OTKa30B, KOH(GUTYpaLIUH.
NHKeHepHBII  aKNEHT: MapuipyTH3alds B JIOTUCTUKE, JAMArHOCTHKA
HEUCIIPAaBHOCTEM.

- Indpa: peanuzanus npocThIX aAropuTMoB Ha Python.
Paznen popmupyeTr 0OCHOBY MHKEHEPHOI'O U aITOPUTMHUUECKOTIO MBIIIUICHHUS.
MaremaTnuyeckoe coepkaHue:

~ MHOXECTBA,

~ rpadsr;

~ KOMOHMHATOPHBIE METOBL;

~ QJITOPUTMBI IOUCKA;

~ QJITOPUTMBI ONITUMU3ALUY;

~ 3aJ]a4M Ha KOJMYECTBO UH(pOpMaluu

~ OLIEHKA KOJINYeCTBa HH(pOpMaIuy;

~ PEKYpPpEHTHBIE COOTHOLICHMUS;



~ OCHOBBI TEOPUH KOJAHPOBAHUS.
NHkeHepHasi HANIPABJIEHHOCTH
Pemenue 3amay MapumupyTusaluu, MNPOEKTUPOBAHUS CETEH, MOCTPOCHHS AITOPUTMOB
YIPABJICHHUS, aHATIN3A AJIEKTPUUECKUX CXEM, HU(DPOBOM IEKTPOHUKH.

5. HeonpenesiénHocts U nanubie (10 yacos)
BeposTHOCTh 0TKa3a, JOBEPUTENIbHBIN HHTEPBAJ, TOYHOCTHh U3MEPEHUN.
Koppensiuus — cBsizanbl Jin BUOpanus 1 u3Hoc?
- Perpeccuss — nporso3s pecypca 1o JaHHbIM.
HNHikeHepHbIii aKIeHT: 00paboTKa peaibHBIX JIOTOB C UCTIHITAHUH.
Hudpa: pandas + statsmodels.
dopmupyercss  MOHUMaHHE  CIy4yallHBIX  MPOLIECCOB U METOAOB  00paboTKU
HKCIEPUMEHTATbHON HH(POPMAIUH.
MaremaTHyeckoe colepraHue
~ BEPOSITHOCTHBIE MOJEIIH;
- pacrpeneieHus;
~ CTaTUCTUYECKHUE XapPAKTEPUCTUKHU;
— 00paboTKa pe3yJbTaTOB U3MEPEHHUIA;
~ KOppPEIALMOHHBIN aHAJIN3;
~ OCHOBBI PETPECCUOHHOTO aHAIN3A;
NukeHepHass HANPABJIECHHOCTH
OOpaboTka pe3yJbTaTOB JKCIIEPUMEHTOB, AaHAJIW3 TOYHOCTH U3MEPEHHUMN, OIICHKa
HaEKHOCTU 000PYAOBaHNs, aHAJIU3 TPOU3BOJICTBEHHBIX IPOLIECCOB.

6. MaTtemaTu4ieckoe moaeaupoBanme (20 4acoB) — HeHTPaAJIbHBIN MO1YJIb
- IloctpoeHne MOJENH «BXOJ — COCTOSIHUE — BBIXOI.

Br10op ynpouienuii, npoBepka Ha KpallHUX pPEeKUMaX.

Yucnennoe uaTerpupoBanue u pemenue O/1Y.

CkBO3HBIE 32/124H :

o JBUKEHUE CHAps/a C COPOTUBIECHUEM;

o HarpeB JIBUTaTeJs;

o TpocTeiias MOJeNIb MOCTa;

o JIMHAMUKA MOIMYJISIUI/IKOCUCTEMBI (JJ1s1 OMOMHKECHEPHH ).
~ OueHka ajeKBaTHOCTU MOJEIHU: CPABHEHUE C SKCIIEPUMEHTOM.
Hror: 3amura MOJ€Iu B BUJIE OTYETA + HHTEPAKTUBHOTO CUMYJISITOPA.
MartemaTnuyeckoe coaepkanme:

~ 3Tanbl NOCTPOEHUS MAaTEMAaTUYECKON MOJIEIIH;
~ BBIOOp NMEPEMEHHBIX;

~ JIONYILEHHS;

- MaTeMaTHYeCKOe OIHCcCaHue OOBEKTA;

~ aHaJIA3 MOJIENH;

~ KOMIBIOTEPHOE MOJIETUPOBAHMUE;

~ MHTEpIIpeTaIus pe3yJbTaToB;

~ OLIEHKa TOYHOCTU MOJEIIH;

~ MpoBepKa aJIeKBaTHOCTU MOJECIIH.



IIpakTH4yeckue 3a1a4n
~ MOJENMPOBAHUE ABMKEHUS;
~ MOJEIUPOBAHHE TEIJIOOOMEHA;
~ pacyéT pacxo/ia MaTepuaos;
~ MOJENTUPOBAHUE IIEKTPUIECKHUX IIETICH;
~ MOJAETUPOBAHNE IKOJIOTUIECKUX MPOIIECCOB;
— ONTHUMH3AIMS JIOTUCTUIECKUX 33]1aY;
~ HCCJeIOBAaHUE MPOYHOCTH KOHCTPYKIUH (Ha YIPOIIEHHBIX MOJIEISIX).

Tema 7. IloaroroBka o0y4aommXxcs K y4acTHIO B PErHOHAJbHBIX OJIUMITHALAX/
KOHKYpcax

Copepxanue: Pa30op 3agauy  IMIKOJIBHOTO W MYHHUIMIAIBHOTO  3TaroB
BCEPOCCUMCKON OJIMMIUABI IKOJIbHUKOB. OJMMINAIHBIE METOIBI U UJIEU.

[Toaroroska y4eOHOTO HCCIIEIOBAHHUS (MUHU-TIPOEKTA)
WHKCHEPHOW/MATEeMaTHUYECKOW HAMpaBIEHHOCTH H €ro 3ammTa. [lonck mpoOiemsl,
(GopMyIMpOBaHHE TEMATUKHU MPOEKTOB, (POPMHPOBAHME MPOEKTHBIX TPymHN, pa3padoTka
JOPOXKHBIX KapT. IloAroroBka TEXHWYECKOW JOKYMEHTAllMHM, MAKETOB, MPE3CHTALMN M
crinueii. TpeHUPOBOYHBIE 3aAILUTHI IIEpE] DKCIEPTHBIM JKIOPU. Y4YacTHe B KOHKypcax
PErMOHAIIBHOTO YPOBHS MO0 MHKEHEPHO-TEXHUYECKOMY MPODUITIO.

Cdepbl 0TBETCTBEHHOCTH:

By3-mapTHep: Hay4yHO€ pYKOBOJCTBO, 3KCIEPTH3a HOBU3HBI, IPEIOCTABIICHHUE
JOCTYyTIa K TaO0paTOpHOMY 000PYI0BAHHUIO.

PabGoTonarenn: OLICHKA MIPUKIATHON LIEHHOCTH, IIPEIOCTABIICHUE
MIPOU3BOJICTBEHHBIX JAHHBIX JJIA MPOEKTOB, CHOHCOPCKas/MaTepuaibHas MOJICPKKA MPU
HEOOXOMMOCTH.

OO: agMUHUCTPUPOBAHNE KOHKYPCHBIX 3asBOK, II€JarOrMYeCKOE COIPOBOK/ICHHUE,
OpraHu3alys TPEHUPOBOYHBIX 3TAINOB, (PUKCAIUS JOCTIKEHUN B TOPTHOIIHO.

MartemMaTHuyecKasi COCTABJISIIONIAS TEMbI:
1. BorumciaurejbHble MeTOABI (7 4acoB)

- Korna ananuTuku HET — 4TO AenaTh?
Meron HeroToHa, utepanuu, unciiecHHoe TuddepeHnpoBaHe/ MHTETPUPOBAHNE.
Br16op miara, orieHKa NOTrpeIHOCTH, YCTOMYUBOCTD.

- HHKeHepHBI aKIeHT: pacy€éT HETWHEWHOW aedopmaliiy, HECTalMOHAPHOTO
TEIMI000MeHa.
Pazmen 3HaKOMUT ydyamMXcsi € BBIYMCIWTEIBHBIMA METOJAMH, HCIIOJIb3YEMBIMU B
COBPEMEHHOW MHXEHEPHOU MPAKTHKE.
MaremMaTnueckoe coaepkaHue:

— TpuUOIMKEHHBIC BEIYHCIICHNUS,

~ OILIEHKA MOTPEMIHOCTEM;

~ METO/Ibl PEUICHUS] YPAaBHCHUN;

~ YUCJIEHHOE UHTETPUPOBAHUE;

- 4ucieHHoe nuddhepeHInpOBaHUE;

~ WTEpPALMOHHBIC METO/BI;

~ OCHOBBI BBIUHCIIUTEIBbHBIX aITOPUTMOB.




Nu:keHepHasi HAIPABJIEHHOCTH
Hcnonp30BaHMEe METOAOB YHCICHHOTO aHAIW3a MpH PEUIEHUWH 3a/ad, AJIs KOTOPBIX
HEBO3MOKHO MOJYYUTh aHATUTUYECKOE PEIICHUE.

2. llndpoBbie HHCTPYMEHTHI HH:KeHepa (7 yacoB)
H3ydeHne cOBpeMEHHBIX CPEJICTB MATEMATUYECKUX BHIYHCICHUI.
OcBauBarorcs:
— DJIEKTPOHHBIEC TAOJIHIIBL;
— CHCTEMbI KOMIIBIOTEPHON MaTeMaTHUKH;
— MareMarudeckue oubamorexku Python;
— TOCTPOCHHE TPAPUKOB;
— 00paboTKa MacCUBOB JIAHHBIX;
— YHUCJIEHHBIE SKCIIEPUMEHTHI;
— BH3yaJu3alus pe3yabTaToB;
— pacuéT napaMeTpoB KOHCTPYKLHUH;
— wuccnenoBanue 3pPeKTUBHOCTH WHKCHEPHBIX PEIICHMIA;
— aHaJIu3 TPAHCIOPTHBIX MOTOKOB,;
— MOJIETUPOBAHHUE JBIKEHUS POOOTOB.

Tema 8. Oniaiin npodpnpoda Ha miaarpopme «buier B Oyayuiee»

Conepxanmne:

Opranuzamusi TPOXOXKJEHUA OOydaromuMucs MpodecCHOHANBHBIX MPo0 1O
MHKEHEPHBIM KOMIIETEHIIUSIM.

MexanusMm: peructpaiusi Ha Tuiatrgopme, MPOXOKIACHHE BBOJHOTO HHCTPYKTaXKa,
CaMOCTOSITETTLHOE BBITIOTHCHUE 33/JaHW B JMYHOM KaOWHETe, aHalu3 pe3yJbTaToB,
COCTaBJICHUE UHIUBUYAIbHBIX PEKOMEHIAIUH.

Hcnonb3oBaHue JaHHBIX MJI1 KOPPEKTHUPOBKU O0Opa30BaTENbHOrO MapiipyTa |
BBIOOpA HAMPABJICHUS MPOCKTHOU JIEATEIIBHOCTH.

Cdepsbl 0TBETCTBEHHOCTH:

O0O: TexHu4YecKas opraHu3alus JO0CTYIa, KOHTPOJb MPOXOXKICHHS, TMCHUXOJIOrO-
nejiaroruyeckasi MHTeprnpeTanus pe3yiabTaToB.

By3-naptaep u PalGoromarenb: corjacoBaHuME pEJIEBAHTHBIX TPEKOB HA
wiatgopMe, MPEAOCTaBICHUE PEKOMEHIAIMN MO Pa3BUTHIO BBISIBICHHBIX JACHUIIMTOB
KOMIICTCHIMH.

Tema 9. KoHncyabTannu no npoeKTHOM 1eATEJIbHOCTH

Conep:xanue:

NHauBHlyanbHOE M TPYIIIOBOE COINPOBOXKIECHUE HAa BCEX ATamax MPOEKTa: BHIOOP
TeMbl — TIOCTaHOBKAa NPOOJEMbl — JIUTEPATYyPHBIN/MATEHTHBIA 0030p — pa3paboTka
METOJMKU — HKCIIEPUMEHT/MOJEIUPOBAHNE — KOHCYJIbTAI[MH 1O MOATOTOBKE MPOEKTa —
aHaM3 pe3yJIbTaToB — 0OpMIIEHHE MTPOEKTa — MOJIOTOBKA K 3aILUTE.

Bo3moxnsiit popmar: 1 pa3 B 2 HeJleau MO pacMCaHUIO, OUHO/OHJIAMH.

Benenue nueBHMKA poOeKTa, (PUKCAIMs ATANIOB, KOPPEKTUPOBKA IJIaHA.

Cdepbl 0TBETCTBEHHOCTH:



By3-nmapTHep: Ha3HAau€HUE HAYYHBIX PYKOBOJMTEJIEH, KOHTPOJIb AKAJAEMUYECKOU
YECTHOCTH, METOJJUYECKIE KOHCYJIBTALUHU TI0 CTPYKTYpE U O(POPMIICHHIO.

PaGorogarenb: OLEHKA NOPAKTHYECKOM  NPUMEHUMOCTH, IPEIOCTABIICHUE
JTAHHBIX/000pYIOBaHHUS JIJIs1 UCIIBITAHUN, PELIEH3UPOBAHUE.

OO: nenaroru4eckoe  CONPOBOXKIAEHHUE, KOHTPOJb CpPOKOB, OpPraHHU3aLUs
IIPOMEKYTOUYHBIX 3aLIUT, YUYET PE3YyJbTATOB B UTOTOBOW aTTECTAIUH.

Tema 10. UTorosoe 3ansitue

Conep:xanmue:

Urorosast koHTponbHas pabota. MroroBoe Mepomnpustue mo ¢GopmMe Hay4dyHO-
MPAKTUYECKON KOH(MEpPEHIIMM WU WHXKEHEPHOIO0 XaKaTOHA-JEMOHCTPALUU, 3allUThI
MIPOEKTOB.

Konnemnmus: 3aluTa  JIY4Y[IMX  [POEKTOB, HarpaxxJcHue, BBICTaBKa
MaKeTOB/TIpe3eHTAINi, TOMUCAHNE COTJIAICHUH O HaMEpPEHHUSAX Ha IIeJieBoe O0ydeHue
WM CTAKUPOBKHU, BPyUYCHHUE CEPTU(HUKATOB O TIPOXOKIECHUN TTPOTPAMMBI.

Pednexkcusi: cpaBHEHUE CTApTOBBIX W MTOTOBBIX NPOQPOPUEHTAIMOHHBIX KapT,
MJIAaHUPOBAHUE JIAlIbHEUINIEH TpaeKTopuu (MOCTYIUICHHE B BY3, YU4acTHE B OJIMMIIUAJAX,
TPYJIOYCTPOMCTBO MOCJE BY3a).

Cdepbl 0TBETCTBEHHOCTH:

00: opraHu3aius  IUIOIIAJKH, TaWMHHT, TEXHUYECKOe  oOecIleueHue,
JIOKyMEHTaJIbHOE 0popMIleHHEe, THHOPMHUPOBAHUE POJTUTENCH.

By3-napTHep: yuyactue B KIOpHU, MPEAOCTaBIEHUE CEPTU(HUKATOB/TPUOPUTETHOTO
PACCMOTPEHHUSI IPU TOCTYIIJICHUH, BBICTYIIJICHUE C AHATMTUYECKUM OTYETOM.

PabGoTogaTenb: OlLIEHKa NPOEKTOB C TOYKUA 3PEHUS BHEAPEHHUS, MPEIIOKECHHE
CTOXHPOBOK/IIENIEBBIX MECT, (PHAHCHUPOBaHKE MPU30BOTO (DOHIA I 000PYTOBAHMUS.



4. YAEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

XapakTepucTuka
Ne . KoumnuyecTBo yacos
/i Tema 3ansaTuit OcHoBHoOeE coep:kaHue Bup 3ansaTus AesITeJIbHOCTH
TeopHsl | MPAKTUKA o0yuyaromuxcst
| CoBpeMeHHOE 1 3 O0630p MPUOPUTETHBIX BceTpeua- 3HaKOMCTBO C
UHKEHEpHOE 00pa3oBaHUe WHKEHEPHBIX HAMPaBICHUN CEMUHAp IPUOPUTETHBIMU
B Poccun MOJIFCOTOBKH B BEIYIIUX HaIpaBJICHUSIMU
By3ax P® (®II «IIpuopurer IIOJArOTOBKH
2030», ortopHbIE VH)XEHEPHBIX KaJIPOB U
YHUBEPCUTETHI, o0Opa3oBaTeIbHBIMU
WHKUHUPUHTOBBIC porpaMmMamMu
1eHTphl). OCOOEHHOCTH TEXHOJIOTUYECKUX

y4eOHBIX IJIAaHOB,
npodUIbHbIE JUCIUTUIAHBI,
(dbopMBI TPOM3BOACTBEHHON
npakTUKU. [lepcriekTuBbl
TPYAOYCTPOUCTBA U
KapbEepHbIE TPEKH
BBIITYCKHUKOB. 3HAKOMCTBO
C IPOrpaMMaMH LIEJIEBOTIO
00yueHus u
CTHUIICHIUAJILHOMN
IOJIJICPIKKOM.

BY30B. AHanu3
TpeOOBaHUM K
abUTypUeHTaM.




Xapakrepucruka

Ne . KoaunuyecTBO 4acoB
u/n Tema 3aHaTHH OcHOBHOE coep:xkaHue Buj 3anatus JesTeJIbHOCTH
TEOpPHUsl | MPAKTHKA 00YyYAIOIIMXCS
2 [IpodopuenTannoHHbIHI 1 1 KomrnekcHas nuarsoctuka | JInarnoctuka + [IpoxoxneHue
MOHHUTOPHUHT HHIUBUTY AJTbHBIX MPAKTUKYM poOpHEHTAITMOHHBIX
CKJIOHHOCTEH, TECTOB, 3alI0JTHCHHUE

KOTHUTHUBHBIX CTHIIEH U
CKIIOHHOCTEH K
WHXXEHEPHBIM BHUIaM
nesiTeJIbHOCTU. BXoaHoe
aHKETUPOBaHUE,
TECTUPOBAHUE Ha
TEXHUYECKOE MBIILIJIEHUE,
MIPOCTPAHCTBEHHOE
BOOOpakeHHe,
ANTOPUTMUYECKYIO JOTUKY.
dopmMupoBaHuE
WHIMBUAYAJIbHBIX
po¢hOprUEHTAITMOHHBIX
KapT 00y4Jaronmxcsl.

aHKET, aHaJIN3 JIMYHBIX
pE3yNbTATOB,
(dbopmHpoBaHue
NEPBUYHOU
npodopreHTAIMOHHON
KapThl.




Xapakrepucruka

Ne . KoaunuyecTBO 4acoB
u/n Tema 3aHaTHH OcHOBHOE coep:xkaHue Buj 3anatus JesTeJIbHOCTH
TEOpPHUsl | MPAKTHKA 00YyYAIOIIMXCS
3 Kanpossiii norennuman 1 1 AHaJIN3 TPOMBIILIEHHOTO U Jlekuns + N3yueHune kapTol
MPEINPUITUNA TOPOJICKOTO TEXHOJIOTHYECKOI0 JTUCKYCCHS MPENPUITUNA OKpYTa,

OKpyra

npoduIIs TOpPOACKOTO
okpyra. BoctpeboBanHbIe
HaIpaBJICHUS
npodeccuoHaaIbHON
NEeSATENHHOCTH
(MpoeKTUpOBaHUE,
aBToMaTu3aIusl, udpoBoe
IPOU3BOJICTBO, CEPBUC U
AKCILTyaTarusl).
Howmenknatypa npodeccuit
¥ OCHOBHBIE KOMITETEHIIUU
(hard&softskills). O630p
KJIFOYEBBIX MMPEANPUATHN,
UX CTICIHAIIA3AIIIH,
WHBECTUIIMOHHBIX
MPOTPaMM M COIUATBLHBIX
rapaHTHil.

aHaJIHM3 KaJIpOBBIX
OTPEOHOCTEH,
o0CcyKIeHHe
MPEUMYIIECTB PaOOThHI
Ha JIOKAJIbHBIX
PEANPUATHUSX.




Xapakrepucruka

Ne . KosuvecTBo yacos
u/n Tema 3aHaTHH OcHOBHOE coep:xkaHue Buj 3anatus JesTeJIbHOCTH
TeopHsi | MPAKTHKA o0yuyamomuxcst
4 DKCKypcHUH Ha 2 8 3HaKOMCTBO ¢ pealibHbIMU | [Ipon3BoACTBEH HaGmronenue
MPEANPUATHS TOPOJACKOTO IPOU3BOICTBEHHBIMHU Hasi DKCKYpCUs | TPOU3BOJICTBEHHBIX
OKpyTa poleccaMu, IeXamH, MIPOILIECCOB,
nabopaTopusMu U UHTEPBBIOMPOBAHUE

MHXEHEPHBIMH CITy>KOaMHU.
JleMoHCTpauus cBs3u
IIKOJIBHON IPOTrPaMMBI €
TEXHOJIOTUYECKUMU
onepanuamu. M3yuenue
MapiipyTa
TEXHOJIOTUYECKON LIETTOYKH,
UHTEPBbIO C MHKEHEPAMH,
bukcanys HabIOACHUH B
paboyeM KypHaJe.
Pednekcus: cocraBnenue
oT4eTa, 00CyKJIeHNE
YBUJICHHOTO.

WHXCHEPOB, BEJICHUE
pabouero xypHaia,
dboTo/BUnCODUKCALINS,
HaIlMCaHWEe OTYETOB TI0
UTOTaM JKCKYPCHH.




Xapakrepucruka

npolecca, moadop
MaTepHualioB, pacuer y3Jia,
nrdpoBas BU3yam3anus,
ananu3 Opaka). Pabota B
KOMaH/IaX: aHaJIn3
YCIIOBUM, BBIIBUKCHUE
TUIIOTE3, PACUYETHI,

ohOopMIICHHE TEXHUYECKOTO

Ne . KosmnuyecTBo yacos
u/n Tema 3aHaTHH OcHOBHOE coep:xkaHue Buj 3anatus JesTeJIbHOCTH
TeOpUsl | MPAKTHKA o0yvyarimxcst
5 [TpodopuenrtarmonHsie 1 1 dopmart «KHUBOTO JUATIOTa» Bcerpeua- VYyactue B 1uanore ¢
BCTPEYU C C ACHCTBYIOIINMU Juanor + npodeccronanamu,
peACTaBUTEIIIMU WH)KEHEepaMH, MAacCTEp-KJIacC | 3aJaBaHUE BOIPOCOB,
npodeccwuii TEXHOJIOTAMH, aHaJIu3 KapbepHBIX
PYKOBOJUTEISIMU TPAEKTOPUH,
MIPOEKTOB, BBHIITYCKHUKAMU 3alOJTHEHHUE KapT
PO UILHBIX BY30B. KOMIIETEHIIUH,
Tematnueckue O0J10KHA CaMOOIICHKa
(MpoeKkTupoBaHue, COOTBETCTBHS
BHEJIPEHUE, KOHTPOJIb BBIOPAaHHOMY MYTH.
KauecTBa, udpoBU3aI),
Q&A ceccus, pa3zdoop
TUITHYHBIX OIHOOK
HAYMHAIOIINX
CIIELUAIIUCTOB. 3alOJIHEHUE
KapT KOMIETCHIIUH.
6 Pemenne npaktrueckux 6 86 [IpakTUKyM 110 PELIECHUIO IIpakTukym + Komangnas padora
KEHCOB M 33/1a4 10 aKTyaJbHbBIX MPOCKTHAs HaJ[ KeiicaMu, aHalu3
uHpopmaTuke/ ITPOU3BOJICTBEHHBIX pabora IIPOU3BOJICTBEHHBIX
MareMaTtuke/ pusznke cUTyalnui (ONTUMHU3AIUS CUTyaIli, pa3padoTka
TEXHUYECKHUX

pEllIeHUH, CO31aHue
CAD-mopenei,

MPE3CHTALMS U 3aIUTA

peIIEHN TIepe
JKCIIEpTaMH.




n/n

Tema 3anaTuid

KoandyecTBO 4acoB

Teopusi

MPaKTHKA

OcHOBHOE coaepkaHue

Buj 3anatus

Xapakrepucruka
AeITeJIbHOCTHU
o0yJarlmmxcs

MPEITIOKECHHUSI, 3aIUTa
nepes SKCIepTaMu.
Mertons! case-study,

Mo3roBoro mrypma, TPU3-

asieMeHTEl, 0a3zoBoe CAD-
MOJIETUPOBAHHUE.
[IpakTHUKyM 110 pELICHUIO
3a/1a4, pa3paboTaHHBIX

COBMECTHO paboToaaresieM

U By30M. PacyeTHo-
rpaduueckue 3agaHus,
AITOPUTMH3AIUS
MIPOIIECCOB, paboTa ¢
JTATYMKAMU/KOHTPOJIIEPaAMHU
, AHAJTN3 WHKEHEPHBIX
YepTEkKEUN, ONTUMHU3ALIUS
apamMeTpoB.
MexaucumMIuHapHbIi
akKIIeHT (MaTeMaTuKa +
¢usuka + nndopmartuka +
TexHosorus). Pazoop
omuoboK, pedexcus,
dbopmupoBaHue 0aHKa
TUIOBBIX PEIICHUN.




Xapakrepucruka

Ne . KosmnuyecTBo yacos
u/n Tema 3aHaTHH OcHOBHOE coep:xkaHue Buj 3anatus JesTeJIbHOCTH
TeOpusl | MPAKTHKA o0yyaronuxcst
7 [ToaroroBka 6 8 OT60p TEM MPOEKTOB, [IpoexTHwiii | Beibop Tembl poekTa,
OOyJaroIIMXCs K Y4aCTHIO dbopMHIpOBaHUE TPOCKTHBIX ceMuHap + dbopmupoBanue
B PETHOHAIBHBIX rpynim, pa3padoTka nabopaTopHasi | KOMaH], pa3paboTKa
onuMIHNaaax/ KOHKypcax JOPOKHBIX KapT. O0yueHue pabota JOPOXKHOW KapThl,

METOIO0JIOTUU ITPOEKTHOU
NesATeNbHOCTHU (1IeTH,
3a7a4u, JTallbl, PECYPCHI,
puckn). [ToaroroBka
TEXHUYECKOU
JTOKYMEHTAIIMU, MAKETOB,
MPE3CHTALMN U CITHYEH.
TpeHUpPOBOUYHBIE 3AIUTHI
Iepe.l SKCIIEPTHBIM KIOPH.
YuacTtue B KOHKypcax
PETMOHAJIBHOTO YPOBHSI.

CO3JlaHHE
MaKeTOB/IIPOTOTHIIOB,
IIOATOTOBKA
[IPE3EHTAlUM, y4acTHe
B TPEHUPOBOYHBIX
3alIMTax, y4acTue B
pEruoHaIbHBIX
KOHKYpcCax.




Xapakrepucruka

Ne . KosuvecTBo yacos
u/n Tema 3aHaTHH OcHOBHOE coep:xkaHue Buj 3anatus JesTeJIbHOCTH
TeOpusl | MPAKTHKA o0yyaronuxcst
8 Omnnaita npogrpoOa Ha 0 2 Opranuzanus Omnnaita-pabora Perucrpanus na
wiargopme «bumner B MIPOXOKICHUS + aHanu3 matgopme,
Oymytee» npodeccruoHanbHbIX MPOO BBITIOJTHEHUE
0 WHXKCHEPHBIM npodeccruoHaIbHBIX
KOMIETEHIIUSIM. po0, aHau3
Peructpamus va MOJTYYCHHBIX
matgopme, IPOXOKICHUE pPE3yNbTATOB,
BBOJTHOTO MHCTPYKTaXa, CpaBHEHHUE C BXOJIHOM
CaMOCTOSTEIILHOE JTUAarHOCTUKOM,
BBITIOJTHCHUE 33JJaHUH B KOPPEKTUPOBKA
JUYHOM KaOWHEeTe, aHaIIn3 VH/IUBH Ty ATbHOTO
pE3ynbTaTOB, COCTABICHUE 00pa3oBaTenbHOTO
WH/IMBY Ty QJTbHBIX MapIipyTa.
PEKOMEH TAIU.

Hcnonp30BaHue JaHHBIX
JUIS1 KOPPEKTUPOBKHU
00pa3oBaTeIbLHOTO
MapIIpyTa.




Xapakrepucruka

Ne . Koau4yecTBO yacoB
u/n Tema 3aHaTHH OcHOBHOE coep:xkaHue Buj 3anatus JesTeJIbHOCTH
TEOpPHUsl | MPAKTHKA 00YyYAIOIIMXCS
10 Koncynpranuu mo 0 4 NnpuBunyansHoe U NunuBuayanbH | BeiGop Tembl mpoekTa,
MIPOEKTHOM JeATEeIIbHOCTH IPYNIIOBOE COMPOBOXKICHUE ast MPOBE/ICHUE
Ha BCEX ATalax MpoeKTa: KOHCYJIbTaIIUs JUTEPATyPHOTO
BBIOODP TEMBI — + rpynmnoBas 0030pa, pa3paboTka
MOCTAaHOBKA MPOOJIEMbI — pabota METOIMKH
JTUTEpaTypHbIA/MATEHTHBIN VCCIIEIOBAHUS,
0030p — pazpaboTka MIPOBEJICHUE
METOJIUKH —> AKCTIEPUMEHTOB,
AKCTIIEPUMEHT/MOJICTUPOBAH aHaJIu3 JJaHHBIX,
He — aHaJu3 Pe3yIbTaTOB odopmIieHHE
— odopmiIeHHE TTPOEKTa — MIPOCKTHOMU
IOJITOTOBKA K 3aIIUTE. JIOKYMEHTAIINH,

Benenne nueBHuKa
MPOeKTa, (PrKcanus Taros,
KOPPEKTUPOBKA TUIAHA.

IIOATrOTOBKA K 3aIllIMTC.




Xapakrepucruka

Ne . KosuvecTBo yacos
u/n Tema 3aHaTHH OcHOBHOE coep:xkaHue Buj 3anatus JesTeJIbHOCTH
TeopHsi | MPAKTHKA o0yuyamomuxcst
11 Hrorosoe 3anstue 0 4 Htorosoe meponpusitue no Hrorosas [Ty6nuynas 3amura
dbopme Hay4dHO- KOH(epeHIUs | MPOEKTOB, y4aCTHE B
IIPAKTUYECKON IUCKYCCHSIX,
KOH(EPEHITNN WITH MOCEIIEHNE BHICTABKH
WHXKEHEPHOI'0 XaKaToHa- MIPOEKTOB, MOTYUYCHHE
JEMOHCTpALHH. 3aluTa 0oOpaTHOM CBSI3U OT
JYUIlIUX TPOCKTOB, AKCIEPTOB,
HarpaxJieHue, BbICTaBKa pedaekcus,
MaKeTOB/TIPE3EHTALINM, IJIAaHUPOBAHUE
HOAIHUCaHuE COoTJIallleHu O nanbHennen
HaAMEPEHUSX Ha LIEeTIEBOE TPaeKTOPHH.
oOy4eHHe WIIN CTAKUPOBKH,
Bpy4Y€HUE CePTU(HUKATOB.
Pednexcus: cpaBueHune
CTapPTOBBIX U UTOTOBBIX
po¢hOprUEHTAITMOHHBIX
KaprT.
ITonBeneHne UTOrOB:
MIpPE3CHTAIUS TTPOCKTOB,
pediekcusi, 00CyKIeHHE
MJIaHOB Ha Oyay1ee.
Harpaxxnenue akTUBHBIX
Y4aCTHHUKOB, cOOp
00paTHOM CBSI3H
HUTOTI'O: 18 118




5. METOAMYECKOE OBECITEYHEHUE ITPOI'PAMMBI

MeTtoauueckoe odecreyeHue MpeICTaBIsIET COO0H KOMIUIEKC Y4eOHO-METOINYECKUX
MaTepHaIoB, UHCTPYMEHTOB U PECYPCOB, HAPABJICHHBIX HA 3()PEKTUBHYIO peaTn3alnio
00pa30BaTeIbLHOrO NPOLECCa U TOCTUKEHUE TUIAHUPYEMBIX PE3YJIHTATOB.
Hudposbie o0pasoBaTe/ibHbIE PeCypChl

- IInardopma «bumner B Oyayiiee» (mpodrpoOb)

— OTKpBITBIE KypChl TEXHMUECKHUX BY30B (Stepik, OTKpbITOE 00pazoBaHue)

- HIOK (paznen «TexHOIOTUHN ¥ HHXEHEPHUS»)

- CAD/CAE-cucremsr (yueOnbie mwunensuu): KOMIIAC-3D, Fusion 360,
Tinkercad

— Cpenpl nporpammupoBanus: Arduino IDE, Python
HNuctpymenTtsl coBmecTHOM padoTel: GoogleWorkspace, MS Teams, Notion
OnextponHsle 6ubanoreku: eLibrary, CyberLeninka, naTentHbie 0a3bl

IHa0/10HbI 1 GOPMBI JOKYMEHTALMHU

Kypnan yuéra 3anstuii, MuauBuayaneHas Kapta passutus, Iloptdonno
oOyyaroiierocs

- Otuért no s3xckypeunn, [Tacnopt npoekra, [IpoTokoa 3aUTEI IPOEKTa

- Amnanutuayeckas crpaBKa o UTOraM roja.

6. CIIMCOK JIMTEPATYPLEI 1 PECYPCOB

JJIA ITIEJATOT'A
MeToauveckue mocoOus 1Mo MH:KEHEPHOMY 00pa30BaAHHIO:

— I'yceB B.A., KonsuioB A.H. OCHOBBI MHXE€HEPHOTO MBILUIEHUS U MPOEKTHOM
nesTenbHOCTH: yueb.-MeToa. nocodue. — M.: [Ipocsenienue, 2023. — 256 c.

— Cagpuenko M.1O., llImakor C.A. [IpodopueHTalluOHHBIE MOHUTOPUHT B CTapIei
IIKOJIE: TUarHocTuka u conpoBoxaenue. — CI16.: [Tutep, 2024. — 192 c.

— Meroauka opranuzaiuu case-study B MHK€HEpHOM oOpa3zoBaHuu / moa pea. U.A.
3umuein. — M.: Axkagemus, 2023. — 176 c.

— Y1émoB B.B., 3unHoBkmHa M.M. CTpyKTypa KpEaTMBHOIO MBIILICHUS B
coBpeMeHHOM oOpa3oBanuu // Konment. — 2023. — Ne 5. — C. 12—-18.

— TPU3-nenaroruka: reopus u npaktuka / coct. A.M. Parun. — M.: Yuctble npyasl,
2022.-32c.

IIpoekTHaA NeATEIBLHOCTD:

— Ceprees N.C. Kak oprann3oBath NPOEKTHYIO JEATEIbHOCTh YYalUXCS: MPAaKT.
nocobue st pabOTHUKOB 00111e00pa3oBaTeNbHbIX yupexaeHud. — M.: Apkru, 2023. — 80
C.

— KonsutoBa O.FO. IlpoekTtHas nestensbHOCTh B pamkax PI'OC: ot uaeu a0
peanuzanuu. — Bonrorpan: Yuurens, 2024. — 143 c.

— Mertoaudeckoe CONMPOBOXKACHUE MPOCKTHON IEATEIHLHOCTH IIKOJIBHUKOB / TOJ
pen. A.B. Xyropckoro. — M.: HUOCO PAO, 2023. - 215 c.

— Hudpossie Texnonoruu u CAD-cuctemsl:



— bormanoB A.A. CAD-cucteMbl B MH)XEHEpHOM 00pa3oBaHUU: y4eb. mocooue. —
M.: IMK Ilpecc, 2023. — 304 c.

— IMorémkun A.M1. KOMIIAC-3D nmnsa cryaeHToB U 1mkoiabHUKOB. — CI16.: BXB-
[Tetepbypr, 2024. — 416 c.

— IudpoBas obOpazoBaTenbHas cpefa: Meroaudeckue pekomenmauuu / coct. E.C.
ITonat. — M.: Axkagemus, 2023. — 128 c.

Ipodopuenranus:

— biunos B. U. OO6pasoBarenvHas mnpodopueHTanus : ydeOHOe mocoOue s
By30B / B. W. baunos, H. ®. Poguues, 1. C. CepreeB. — 2-e¢ u3z., crep. — CaHKT-
[lerepOypr : Jlans, 2024.

— IIpodopuentamnus aeteit u monoaexu. ConpoBoXkaeHUE, MPAKTUKA, HETBOPKHUHT:
yueOHoe mocobue st By3oB / B. . biunos, B. H. Ilponskun, H. ®. Poauues, U. C.
CepreeB. — Cankr-IlerepOypr : Jlanb, 2025.

— Ipsoxauko H.C. TlpodopuenTtanusi B MIKOJIE U KOJUICIDKE: UTPHI, YIPAKHCHUS,
onpocHuku. — M.: Bako, 2023. — 288 c.

— Pesankuna I'.B. Ilcuxonorus u BeiOop npodeccuu: mporpamma npeanpopuibHoN
rmoarotoBku. — M.: I'enesuc, 2022. — 208 c.

— Mertoauka npoBeaeHus MpodeCcCHOHATBHBIX TTPOO: MocoOue IS earoroB / Mo
pen. C.H. YuctsakoBoi. — M.: Akaagemus, 2023. — 160 c.

NuTepHeT-pecypesbl:

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

— HaBurarop JOTIOJTHUTEIIbHBIX o0pa3oBaTeIbHbIX MPOTpaMM:
https://HaBurarop.neru/

— ®enepanbubiii mopran «Poccuiickoe oopazoBanue»: http:// www.edu.ru/

— OtkpbiTOE 00pazoBaHue (OHIANH-KYpChI BEAYIIUX BY30B): https://openedu.ru/

JUISI OBYYAIOIIETOCS

VYyebnas nurepatypa:

— Maremartuka. Anre6pa u Hayajga MaTeMaTHYECKOTO aHAIIN3a; YTITyOJIeHHOE
oOyuenue. 10 knacc. A.I'. Mepzmsik, [I.A. Homuposckuii, B.M. [TonsikoB; oz pen. B.E.
[Toponsckoro. — MockBa:«BEHTAHA-I'PA®y; «IIpocemenne»: 2026

— Maremaruka. Anrebpa v Hadajla MaTeMaTHIECKOTO aHAIN3a; YITyOJeHHOe
ooyuenue. 11 kmacc. A.I'. Mepsnsik, [I.A. Homuposckuii, B.M. Ilonskos; mox pen. B.E.
IToponsckoro. — MockBa:«BEHTAHA-T'PA®y; «IIpoceemenue»: 2026

— Maremaruka. ['eometpus; yriyonenHoe odydyenue. 10 kinacc. A.I'. Mep3isik,
H.A. Homuposckuii, B.M. ITonsikos; oz pexa. B.E. [Tononasckoro. —
MockBa:«BEHTAHA-I'PA®y; «IIpocBenienue»: 2026

— ®wusuka; yriyonennoe ooydenue. 10 kmacc. B.A. KacbsHoB . —

Mockga: «IPODA»; «IIpocBenieHne»

— ®usuka; yriyonennoe o0yuenue. 11 knacc. B.A. KacbgHoB . —

MockBa: «JIPODA»; «IIpocBenieHue


https://openedu.ru/

— ®usuka 715 3HATOKOB. YTIyOJaeHHbIN ypoBeHb. 10 kiacc: ydeOHUK B IBYX
yactax; 1-e nznanneC.M. Kozen, U. A. Moronesuy, A.A. Kupee u ap. — Mockaa:
OU3TEX YUEBHUK»

— Xumus; yrayonendoe ooyuenue. 10 kinacc. Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u npyrue; noa penakuueii Jlynuna B.B. - MockBa«/[PODA;
«IIpocsemenue»

— Xumus; yrnyonenHoe oOyudenue. 10 kmacc. Epemun B.B., Kysemenko H.E.,
Tepennn B.M. u apyrue; mnon penakuuet Jlynmna B.B. - MockBa «/[PODAY;
«IIpocBemieHue»

— HckyccrBennsiit uatemnekT. 10-11 kmaccel. M. A. Kanunun, H. H. CamblinkuHa,
A. A. CanaxoBa. — Mocksa:«IIpocsemenne», 2026.

— MuauBuayansublil npoekt. 10-11 kinaccersl / Yue6noe nocooue M. B. ITonoskoga,
A. B. Hocos, T. B. ITonoBkoBa u 1p. — Mocksa:«IIpoceemenue», 2026.

— becnunotHele nerarensHbIie anmapatbl. OT yCTpOKWCTBA 10 BRIOOpA Mpodeccuu.
10-11 k1. Y4eOHHUK 111 KJIACCOB TEXHOJIOTUYECKOT0, €CTECTBEHHO-HAYYHOTO,
arporexHosiorudeckoro npoduieit / I'. A. Auronos, JI. A. 3axapos, O. JI. Kanaues u
np. «IIpocsemienue», 2026

— EcrectBenHo-HayuHas kaptuHa mupa. 10-11 kmaccer: yuebHoe nocodue / O.C.
["a6puensn, N.I'. Octpoymos, C.A. CnaakoB. — Mocksa:«IIpocsemienuey, 2026. —
(ITpodunbHas mkona)

— Snepnas ¢uzuka. 10-11 xnaccsl: yuebnoe nocodue / H.M. Boponuosa, M.J.
Henog, K.B. Kneiruna u np.; oz pen. FO.A. Ilane6patiena, I'.B. Tuxomupona. —
Mockasa:«IIpocsemnienue», 2026. — (IlpodunpHas mkosa)

— Maremaruueckoe moaenmupoBanue. 10-11 kmaccsr: yauebHoe mocodue / I'. M.
['enepanoB — Mockga: «IIpocsemenne», 2026. — (IlpoduibHas mkosa)

— Ilpuknagnas mexanuka. 10-11 kmaccsl: yaeoHoe nocodue / C.E. Mypasnes, A.C.
Onbuak — Mocksa: «IIpocsemienue», 2025. — (Ilpodunshas mkona)

— OcHoBsl HaHoTexHoNorui. 10-11 knaccel: yue6Hoe mocobue / B.B. CetyxuH,
N.0. Ssrymenko — Mocksa: «IIpocsenienuey, 2025. — (IlpodunbHas mkosna)

— OcHOBBI HCKyccTBeHHOTO HHTeuiekTa. 10-11 kmaccel. ydeOHOe mocobue st
texHosornueckoro mnpoduns / O.M. Myxun. — Mocksa: «IIpocsemenue», 2026. —
(ITpodunphas nikona)

— I'yceB B.A. NnxxeHepHoe n1e510: 0CHOBBI npodeccuu: yued. nmocodbue st 10-11
k1. — M.: IIpocBemenue, 2023. — 192 c.

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

— Maremarrka U uHpOpMaTUKa Il WHXXEHEPOB: MpakTUKyMm / moxa pea. A.JL
CemenoBa. — M.: MITHMO, 2023. - 176 c.

[MonynsipHasi TeXHU4YecKasl JUTepaTypa:

— Ilepensman S1.M. 3anumarensHas ¢pusuka. — M.: ACT, 2023. - 512 c.

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

— PeBuu FO. 3anumarensnas snekrponuka. — CII6.: [Tutep, 2024. — 512 c.

— Kaiiroponos A. ApayrHO 1l HQUMHAIONIUX: OT UJIEU 10 TOTOBOT'O yCTPOUCTBA. —
M.: IMK TIlpecc, 2023. — 288 c.



IIpodopuenranus:

— Pesankuna I'.B. A30Oyka BbiOopa npodeccun: workbook 1j1si cTapiiieKiIacCHUKOB.
— M.: I'enesuc, 2023. — 144 c.

— Yubucosa M.IO. Ilpodopuenramus: paboyas TeTpab A CTAPIIEKIACCHUKOB. —
CII6.: TTurep, 2024. — 96 c.

— Kymapuna I'.®. Unxenepusle npodeccun: CipaBOYHUK JJIs MIKOJIBHUKOB. — M.:
Axanemus, 2023. — 224 c.
IIpoekTHAaA NEATEIBLHOCTD:

— Crynaunkas M.A. Uto takoe yueOHBIN mpoekT? Meroaudeckoe mocooue s
yuamuxcs. — M.: IlepBoe centsi0ps, 2023. — 48 c.

— ITaxomoBa H.FO. Meton y4yeOHOro mpoekra B 00Opa30BATEIbHOM YUPEKIACHUU:
nmocoowue i yuuTeseh u CTyAeHTOB Tie/l. By30B. — M.: Apkth, 2022. — 112 c.

— IIpakTuky™mbl 1 COOPHHUKH 3a]1a4:

— COopHuK 3a7a4 1Mo TexHU4YeckoMmy TBopuecTBY / cocT. B.M. AnnpeeB. — Ka3zaHb:
N3n-Bo Kazan. yn-ta, 2023. — 160 c.

— OnumMnuanseie 3aadu o uHxeHepHomy aeny: 10-11 kmaccer / mox pen. C.B.
®doxkuna. — M.: Jleruon, 2024. — 128 c.

— TPU3-3amauu asisa pa3BUTHS TEXHUUECKOTO MbliieHus / cocT. A.W. Parun. — M.:
Yucteie npyasl, 2023. — 32 c.
CnpaBoyHas JquTeparypa:

— Kpartkuii monurexanueckuit cnoBaps / mox pea. U.W. Aprobomnesckoro. — M.:
Coserckas snnukionenaus, 2022. — 672 c.

— WmxenepHsblil cipaBouHuK mkoidbHUKa / cocT. [LIT. Yamkun. — M.: ACT, 2023. —
384 c.

— HHTepHeT-pecypcesr:

— Ilnardpopma  «bumer B Oyaymee»  (nmpodeccuoHadbHble  TPOOHI):
https://bilet.worldskills.ru/

— Stepik (oHIalH-KYpCHI 110 IPOrPaMMHUPOBAaHUIO U HHKeHepun): https://stepik.org/

— Tinkercad (3D-moaenupoBanue u 2JIeKTpoHUKA): https://www.tinkercad.com/

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

— Xypnausr:

— Kypnan «HOHbIN TEXHUK»

— XKypnan «Hayxka u >Ku3Hb»

— Kypnan «llonynspHas MexaHnka» (POCCHICKOE U3IaHUE)

— Kypnan «Muxenep» (cnenuanbHbIA BHITYCK JUIS IIKOJBHUKOB)

[IporpaMma TmOANEKUT €XKETOAHOM AaKTyalu3alMhd C Y4YETOM H3MEHEHUU B
tpedoBanusgx ®I'OC COO, OOIT COO, TeXHOIOTHIECKUX TPEHIOB OTPACIu M 0OpaTHOM
CBSI3M OT MAapTHEPOB-paboToMaTENel U By3a-apTHEpPA.



