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PA3JIEJI 1. ITIOSICHUTEJIBHAS 3AITMCKA
1.1. XapakTepucruka odpa3oBare/ibHON NporpaMmbl

Hononuurensuas  oOuieobpazosarenpHas (ob1epa3BuBaoLIas) nporpaMma
JIONONTHUTENBHOrO  00pa3oBanMsA  JeTed M B3POCHBIX, peanusyemas DenepaabHbIM
FOCYJAPCTBEHHBIM aBTOHOMHBIM 00pa3oBaTEeNIbHBIM YYPEXK/JICHHEM BBICHIEr0 00pa3oBaHUA
«HaunoHanbHbIi HecneoBaTeNbCKUH TeXHOMOrHYeckuid yuusepeurer « MUCHUC» (nanee —
HUTY MHUCHC, Vausepcuter MUCHUC, Yrusepcurtet) «IIpoekTHas W ucciaenoBareabekas
JCATENBHOCTh [0  HanpasieHuto «leorexnonorun» (nanee — JIOII «IIpoekTHas wu
MCCIICA0OBATCIbCKAA  JICATC/ILHOCTL M0  HanpaBicHUIO «leoTexHonorumy, mnporpamma),
paspaboTana Ha OCHOBE U B COOTBETCTBHH C HOPMATHBHO-MPABOBLIMH AOKYMCHTAMM:

- MenepaneHeiit 3akon PO or 29.12.2012 . Ne 273 «O6 obpasosanun B Poccuiickoit
®enepaunny (B pepakumn PenepanbHoro 3axoHa ot 31.07.2020 Ne 304-03 «O BHeceHuH
u3McHeHMH B Dexpepanbubiii 3akoH «O6 obpasoBanum B Poccuiickoit ®enmepanuuy» 1o
BOIPOCAM BOCIIMTaHHs 00yuatouxcs») (nanee — 273-D3);

- [Ipuxaz Munuctepersa [Ipocsemenns Poccuiickoit ®depepanuu ot 30.09.2020 1. No
533 «O BHECEHMH M3MCHEHHH B TTOPSAIOK OPTaHHU3AlMH U OCYIIECTRICHUS 0Opa3oBaTeNbHOMN
ACATENBHOCTH 110 JIONIONHMTENLHEIM 00111e00pa30BaTeNIbHBIM MPOrpaMMaM, YTBEPsKAEHHbIH

npukazoM Munucrepersa Ilpocseuenus Poceniickoit ®enepaunu or 9 HoaOps 2018 . Ne
196»;

- llpukas Munucteperea IIpocsenienus Poccuiickoit denepanuu ot 09.11.2018 . No
196 «O06 yrTBepkIeHHH MOpsAKA OPraHU3ALMKM M OCYUIECTBIAEHHA 00pa3oBaTe/IbHOM
JEATEIbHOCTH 0 JOIOMHHUTENLHBIM 0011e00pa30BaTeNbHBIM TPOrPAMMAaM»;

- Ilocranosnenue IN1aBHOTO TOCYIApCTBEHHONO CAHMTAPHOrO Bpada PoccHiickoii
ODepepanny ot 28 centabpa 2020 . Ne 28 «O0 yTBepkieHHH caHuTapHBIX Tipasun CII
2.4.3648-20 «CaHUTapHO-IIIHUIEMHOIOTHYECKHE TPeOOBAHUS K OPraHU3alUsIM BOCIIMTAHHS U
00y4eHus, OTABIXA M O3TOPOBICHHUSA JETCH U MOJIOAEKUY;

- ITncemo Munncrepersa obpasoBanus u nayku PO ot 18.11.2015 . Ne 09-3242 «O
HampaBieHUH  HMHQOpMaimu»  (BMecTe ¢ «METOAHYECKHMH  pEKOMEHIAlMAMH 110
MPOCKTHPOBAHHIO  JIOMOJHMUTENABHBIX  OOIIepa3BUBAIOIIHNX nporpaMM  (BKiIo4as
pPa3sHOYPOBHEBEIC IIPOTPAMMBI)»;

- [Ipukas Jenapramenra obpazosanus ropoma Mockssl Ne 922 or 17.12.2014 . «O
Mepax Mo pa3sBHTHIO JOMONHHTENbHOrO 00pa3oBaHus aeteiy (B penaxuun or 07.08.2015 r. Ne
1308, or 08.09.2015 r. Ne 2074, ot 30.08.2016 r. Ne 1035, ot 31.01.2017 r. Ne 30, ot
21.12.2018r. Ne 482);

- JlokasibHble HOPMATHBIBIE AKTHI 10 00PA30BATEIBHOM JIESTENBHOCTH YHHUBEPCUTETA.



[IporpaMma 0pPOEKTHOH M MCCIENOBATENBCKOH IEATETBHOCTH [0 HANPABJICHUIO
«l'eorexHonornu» paspabotaHa ¢ LENLIO NPHUBICUEHUS YYaNIMXCA K COBPCMECHHBIM
TEXHOIOTHAM  MCCIIENIOBaHUs, TPUMEHSEeMBIM B  PpasiW4YHBIX  00JacTaAX 3HaHW W
HaNpaBJICHUAX JEATEIbHOCTH YHUBEpcUTeTa. B paMkax nporpammsl npeiycMorpeHa odiast
YacTh IOrPYXKEHHs B IPOEKTHYIO ACATENILHOCTh, a TAKXKE MATh MOJIYJIEH, OXBaThIBAIOIINX
KJIIOYEBBIC HAMPABIIEHUA [€0TEXHOMIOTHIL:

['oproe nemo: I'opHoe jeno CerofHs sBISETCA OTHOH M3 BAXKHBIX CHEp IKOHOMHKH
Haimed crpanel. Ha npocropax Poccmiickoit  @enepanuyu  OrpoMHOE  KOJTHYECTBO
MECTOPOXK/ICHHH TIONIE3HBIX MCKONaeMEIX. Ilepen coBpeMeHHBIMH MHKEHEpaMU CTOST 3a/1auH
110 MOMCKY M OUEHKE HOBBIX MECTOPOKICHHI. B CBSI3M € 3THM pa3BHBAKOTCS CIOCOOEI, KaK
HCKATb H OUCHHUBATE HOBBIE MECTOPOXJCHHA, KAK UX OCBAWBATL U 100BIBATH MHWHCPaJIbHOE
ceipbe. IIpH 3TOM HCIONBL3YIOTCH COBPEMEHHBIE KOMIBIOTEPHLIC [POIPaMMbl, KOTOpbIE
NO3BOJIAIOT IOJIL30BATEIAM  CIPOEKTHPOBaTh TEXHOJOTHIO 100bIYM B BHIe Uu(pPOBOH
MOJIeIH, COCTaBMThb LEMOYKY HEOOXOAMMBIX MAlUWH JUId A0OBIYH, TPAaHCTIOPTHPOBAHHS H
nepepaboTKH MHHEPAILHOIO CLIPbSI.

Merannyprust: CoBpeMEHHBIE JIUThIC JeTaH ITHPOKO MPUMEHSIOTCS B aBHACTPOECHHUH,
KEJIE3HOMOPOKHOM TPAHCIIOPTE, KOCMHYECKHMX amnmaparaXx W T.J. [[poM3BOICTBO JIMTBIX
IEeTaneil 5TO JUIMTENbHBIA M KPOIIOTIUBbIHA, HO B TOKE BPEeMsl TBOPYECKUH M yBIIeKaTeIbHBIH
nponecc. Crnymarenu MOLYIA CMOTYT MOTPY3UThCS B PaboTy MHKeHepa-TEXHOJIOTa,
IO3HAKOMATCA ¢ HauboJlee PacnpoCTPaHEHHBIMU CIIOCO0AMH H3TOTOBJICHHS JTHTEIX JeTajei,
H3ydaT MX OCOOEHHOCTH M OTJIMYMS, a TAKXKEe IMOJydaT IPEACTaBIeHHE O TEOPETHYECKHX
OCHOBaX JUTEHHOI'O IPOH3BOJICTBA U COBPEMEHHBIX MOAX0AaX K MPOLECCY MPOSKTHPOBAHU
JleTalieil ¢ npuMeHeHHeM IIH(POBBIX TEXHOIOTHH, TAKUX KaK KOMIBIOTEPHOE MOJIEIMPOBAHUS
NPOLECCOB 3aloIHeHUs JTUTEHHOI (POPMBI paciiiaBOM U 3aTBEpAeBaHMs OTIMBOK, CriocobaMu
M3TOTOBIICHUS JIMTEHHBIX Mojieneit 1 GopM ¢ ucnoib3oBaHueM 3D meuat, BO3MOKHOCTAMU
OUTHYECKOH OIM(MPOBKH FOTOBBIX M3JETHH JUIS OHNEHKH MX FEeOMETPHH HIIH MOCIEAYIONIEro
THPAKHPOBAHUSA (peBepC-HHKHHUPHHT).

Marepuanosenenne: CoBpeMeHHOE MaTepUalOBEIeHHE OCHOBA [  CO3jaHus
MHHOBAI[HOHHBIX TEXHONOIMi M MarepuasnoB, BOCTPEOOBAHHBIX B CaMLIX pa3HbIX OTpacIIsix
NPOMBIIIIEHHOCTH.  MOZyjlb  [O3BOJMT BaM NOTPY3UThCSA B YBICKATCNBHBIH — MHP
IPOEKTHPOBAHUSA MaTepHaJOB C 3aJlaHHBIMH CBOMcTBaMH. BMecTO mpocroro wusydeHus
CHNPABOYHBIX JaHHBIX, BBl HaydHTeCh HPHUMEHATH (yHIaMEHTAIbHBIC (PH3HKO-XMMHYECCKUE
NPUHIMIB U1 pa3pabOTKH HOBBIX MaTepHanoB. Bel y3HaeTe, Kak cocTas, CTpPYKTypa H
00paboTka BIMAIOT Ha XapaKTCPHCTHKH MaTepuasa, W Kak WCIONL30BaTh TH 3HAHWSA IS
CO3JaHusl MAaTepPHAllOB C YIYYIICHHBIMH MJIM YHHKAaNbHBIMH CBoficTBamMu. HM3yuenue
COBPEMEHHBIX KOMIIBIOTEPHBIX IIPOTPaMM I03BOJIHUT MOJIEJIMPOBATL CBOHCTBA MAaTEPHAIIOB U
ONTHMH3HUPOBATL IIPOLIECCH WX MPOM3BOACTBA, OTKPBIBAsI BO3MOMKHOCTH IS CO3JIAHUA
NPOPEIBHBIX TEXHOIOTHI U [TPOJIYKTOB.

ONEKTPOOHEPTETHKA M INMEKTPOTEXHHKA: DIICKTPOIHCPIeTHKA [EPEKMBAET 3TIOXY
TpaHC(OpPMALMM,  CBA3AHHYIO €  pa3BUTHEM  BO300HOBAAEMBIX  MCTOYHHUKOB M
HHTEIUIEKTYalbHBIX CHCTEM YMPABICHHA. DTOT MOIYIb TO3BOJIHT BaM OCBOMTL KIIIOYEBLIE



ACTICKThI MPOCKTHPOBAHMSA M daHANM3d CUCTEM 3JIEKTpocHAOKCHUs, OT BBIOOPA MCTOUHHKOB
OHEPrHM JIO NMPOrHO3MpoBanus norpediicHus. Bbl M3yunTe pasiudibic THILI HCTOYHHUKOB
DNIEKTPOIHEPTHH, BKIIKOUAs BO30OHOBISICMbIE, PACCMOTPUTE COBPCMCHHBIE HAKOIIMTETH
SHEPTHH M y3HaeTe, Kak >GGHeKTHBHO MHTErPUPOBATL X B IHEPTOCHCTEMBI. MOMIyIlb TaKkke
BKIIO4aeT B CceDs HM3yueHME DJIEMEHTOB CXEMbl JJIEKTPOCHAOKEHHS W MPHHLMIOB HX
MOCTPOCHHUS.

Texnonmornueckne mamnuel 1 0dopynoBaHue: B ycnoBusix ropHoMeTanTypruiecKkoro
NPOW3BOJACTBA  TPUMEHSIETCH  WIMPOKMH  CMEKTp  TEXHOJIOIMYECKMX  MallMH —  OT
FOPHOJIOOBIBAIOIIMX W TPAHCIIOPTUPYIOWINX, IO MAIIMH MepepaboTKH TOPHBIX MOPOA M
BCTiomMOraTtensHoro oOopysosanusd. Buibop kaxzoro Ttuna o0GOpyaoBaHUS B 3aJaHHBIX
YCIIOBHAX — OTO OTAENLHBIN ITPOEKT, B KOTOPOM HYKHO MPOAHATM3UPOBATE BO3MOKHLIC THTIHI
obopynosanusi ¥ BeIOpaTk M3 HMX HanbGosee dddexTuBHOE. 3a4aCTYIO KAKBI IKIEMILIAP
obopynoBanus OAOHpPAeTCs MHIMBHAYaIBHO U TPEOYIOTCS €r0 SKCILIYaTalMOHHBIE PACYETHI.
[Ipu sToM nOmKHEI ObITH NpeycMOTpeH BhIGOp oGopynoBanus ¢ Haubonee 3QPpeKTHBHBIMU
MapaMeTpaMHu: € HH3KHM SHEpronorpeGieHneM H BBICOKOH MPOH3BOANUTENLHOCTHIO. s
BBITTOJTHEHHA WHIKEHEPHBIX 3aj1a4, CBA3aHHBIX C MPOCKTHPOBAHHEM KAXIOTO yUaCTKA, IJIe
MPUMCHAIOTCS TEXHOJOIHYECKUE MAalllMHBL, HCIOJIB3YIOTCS COBPEMEHHBIE KOMITBIOTEPHBIE
MPOTPAMMBbI U HHKEHEPHBIE UIICTPYMCHTEL.

HanpasjieHHOCTB NPOrpaMMBbl — TEXHHYECKAS,
YpoBelb 0CBOEHUSI — 03HAKOMUTESLHBI,

Oobem nporpammel: 32 akagemuueckux vaca (10 yacos obuias yacrs — teopus, 22
qaca MOAYJIbHAS 4aCTh — IPAKTHKA).

HanomusiemocTs rpynm: 20-25 yenosex.
Bospact ofyuarommxes: 14-17 yer.
AKTYaJIbHOCTh IIPOrPaMMbI

Beicokuii  ypoBeHb  pa3sBHTUSL  TEXHONOTHH  mpeanonaraer  HeoOXOIAMMOCTD
(popMHpOBaHUA KOMIETEHIINH TEXHHYECKOTO H HAYKOEMKOTO Xapakrepa B Ipolecce Bribopa
HANpaBJICHUS JEATENLHOCTH IIKOIbHHUKA, TIPpenoIaracMoi TpaekTopius 00yueHusl.

OTan UUMBHIM3AIMOHHOIO Pa3BUTHS, CYLIECTBYIONMH CETOMis, TPeOYeT MOArOTOBKH
AKTUBHBIX, O00pasoBaHHBIX WU CTPEMSAIIMXCS K IIOJYYEHHIO HOBBIX  KOMIIETEHLHH
Ipe/ICTaBUTENEH  MOJIONOTo ToKoleHus. bonee Toro, BBICOKOTEXHONOIMYHAA —Cpela
MPOMU3BOJACTBEHHBIX  LIMKIJIOB, 00pa30BaTeIbHLIX I[POLECCOB TPCOyeT BKIIOYEHHOCTH
Pa3siIM4HBIX JMCUHIUIHH B PCajM3alMI0 KOHKPETHOTO MpOeKTa, TpeOyeT BBICOKOIO YPOBHA
MOATOTOBKH Ka 10 M3 BOCTPCOOBAHHBIX JUCIIUILINH.

HUTY MUCHC, suenpss nepenoBsle o0pa3oBaTesibHBIE TPEKH U HAaydHBIC
pa3paboTku B 00JACTH TEXHOIOTMit yCTOHYMBOrO pa3sBUTHS, ABIAETCA YHHKATBHOM



IUIOIA/IKOH /ISl KOHCOJNMJALMH HHKEHEPHBIX, HAYYHbIX, 06pa3oBaTC/bHBIX MHCTPYMEHTOB
JUTSt peILEHHUs] KOHKPETHBIX CTPaTerHYeCcKHX 3a/1ay.

AKTyansHOCTh pealu3alyy [IPOrPaMMbl CBSI3aHA C TEM, YTO OHA II03BOJIHT BKIIOUUTE
IIKOJIbHUKOB-YYaCTHUKOB B HEINOCPEJCTBEHHOE DCIICHMEC KOHKPETHBIX TEXHHUECKHMX
npobieM B 00nacTH reoTexHONOrHi, ¢HOPMHPOBATH ONOK 3HAHMH, YMEHHH M HABBIKOB M
NPUMEHHTD WX HA NPAKTHKE, PA3BUBAs BHYTPEHHUH [IOTEHIMAN 00yYaroimxcs.

[lemaroruyeckas  menecoodpasHocTs.  [lemarorumueckas — 1e1ecoo0pasHOCTE
MPOrpaMMbl  3aKJIIOYACTCS B PA3BHUTHM Y YUYALIMXCS HCCIACA0BATENILCKUMX HABBIKOB U
NPOCKTHOIO MBIIITICHHA Yepe3 MNpaKTHUYCCKOC MPHUMEHEHHE COBPEMCHHBIX Ie0TeXHOJIOI1H.
IIporpamMma CTUMYIHPYET HHTCPEC K CCTCCTBCHHO-HAYUHBIM M MHKEHCPHBIM IHCLIAIIIMHAM,
pacuIupsisi Kpyrosop u crnocodcTBys npodeccHoHalbHOl opuenTaiiuy. MoaynbHBIH OAX04
00eCreynBaAeT HMHAMBHIYAIH3AMNIO OOY4YCHHUS W BO3IMOKHOCTH YIVIyONEHHOTO H3yueHHs
BLIOpPAHHO# 00macTH.

YyacTHe B nporpamme CrnocoOCTBYeT (POPMHPOBAHHMIO Yy yualIMXCH KIOYEBbIX
KOMIETCHUMHA, HEOOXOAMMBIX JUIs YCTEIIHON Kapbephl B cdepe reorexnonoruii. ITporpamma
CNOCOOCTBYET NOATOTOBKE OY/IYIIHX CHCUHAINCTOB, CIIOCOOHBIX PEIIATh CIIOXKHbIE 3a4aul B
obnacth 106kIuM, TepepabOTKH M HCMONB30BAHMSA NPUPOIHBIX pecypcoB. B pesyinbrare
M3yYECHHA BCEX MOIYNEH TMpOrpaMMbl YYaCTHHKHM TOATOTOBST K 3alHTE NPOEKTHI MO
npeiaraeMbiM TeMam:

Monyas «l'opHoe j1es10»:

- Kak go6patbest 10 MoJIe3HOr0 HCKOMTAeMOTo
- Kax nobeite pyny
- Kax u3 pyael mony4uts MeTasi

Moayab «Metajyprus»:

- Pazpaborka TexHONOTMYECKOTO TIIpomecca M3TOTOBJIEHHMs OTIMBKM Ha 0Oase
COBPEMEHHBIX HU(PPOBLIX TEXHOIOTHH

- Ilpumenenne TexHonoruii 06paTHOr0 HEKHHHPHHTA UL PEMOHTA ¥ MOJCPHH3ALHMH
MPOMBIILICHHOTO 000PY/I0BAHHUA U TEXHUKH

- Anamms obnacreil NpUMeHeHUs TUTEHHBIX TEXHOTOTHH B MOBCEHEBHOM KU3HA

Monyb «MaTepunajioBeeHue»:

- bpunnuant u pHaHNT: 0COOCHHOCTH, MPUMEHCHHE, METO/bl CUHTE3a M JMArHOCTHKH.

- HM3y4enue TEXHONOrMYECKHX 0COOCHHOCTEH BBHIPALIMBAHUA HCKYCCTBEHHBIX a/IMa30B.

- CpaBuMTENBHBIH aHAIN3 METONOB OHATHOCTHKH HPHUPOJHBIX M MCKYCCTBEHHBIX
KPHCTAJIIOB.

- Kak obpabotka marepuasna BiHseT Ha CBOWCTBA H3CIIHSL.

- Onpenenenne NpUYHH TOSABICHUA A¢(EKTOB HA TTOBEPXHOCTH KPHCTAILIOB.



- IlepcnekTuBHbIC aMmOpdHbIC MATEPHATIBI.
- OnTuMuzanms CBOHCTB CYUIECTBYIOLIMX MAaTEPHANOB s ux Gonee 3(pdeKTHBHOTO
NPUMEHEHWU.

Moayib «JIeKTPOIHEPreTHKA U YIEKTPOTEXHUKA» !

- YMHBIH JOM U 3Hepros(peKTHBHOCTE
- BosoOHoBasieMble HCTOYHUKH 3Hepruu (BHD) u uX uHTErpauus
- AHanu3 ¥ MOJETHPOBAHUE IHCPrOCHCTEM

Moayab «Texnoorudeckue MaliMHbI B 000PYIOBAHHE»:

- MamuHs! jins Jo0bIYKM pyibl Ha Kapbepe

- PoOoTu3upoBaHHbIH TPAHCHIOPT HA Kapbepe
- Komnseitep ans TpaHcnopTupoBaHus pyabl
- Hacoc ang Bogoornmga

- Hacoc ang BomocHaOxenus

OTinuyuTe/lbLHbIE 0COOEHHOCTH HPOTPAMMBI

OmmuunTellbHble  0COOCHHOCTH — NPOTPaMMEI  3aKIIOYAIOTCS B MHTETPAIUH
aKaJIeMHYeCKHX 3HaHHH M IPaKTHYCCKUX HABBIKOB, NPEIOCTABIISAS YUAIHUMCH BO3MOKHOCT
padoTaTh ¢ peaabHBIMH 337a4aMy COBPEMEHHOM I€0TEXHOIOTHH.

[1porpamma OTJIMYAETCS MOZY/IbHBIM TIPHHITHIIOM, ITO3BOMAOLLUM
MH/IMBH/YaJIH3HPOBATh 00pa3oBaTellbHBI MPOIEcC B COOTBETCTBHM C HWHTEPECAMH U
CKIIOHHOCTAMH YY€HHMKa. AKIEHT Ha TMPOEKTHOM M HCCIIeJ0BATEIhCKOM JEATEIbHOCTH
CTUMYIHPYET Pa3BUTHE CAMOCTOATENLHOCTH, KPHTHYECKOIO MBIILIEHHS W TBOPUYECKOTO
nmoaxoma. IIporpamva ofecneyuBaeT TECHYIO CBS3b C Hay4HbIMH HCCIEJOBAHHMAMM,
NPOBOAMMBIMH B YHHUBEPCHTETE, MPEIOCTABIIAA JOCTYI K IIEPEIOBBIM TEXHOMOTHSAM H OMBITY
BEYLIMX YUEHBIX.

YyactHe B IporpamMMe CO3IaeT YHUKAIBHYK) BO3MOKHOCTB IS npodeccroHanbHOM
OpPHUEHTAllMH ¥ OCO3HaHHOro BbIOOpa Oynymied npodeccun B INepCHEKTHBHOM chepe
re0TEXHOIOTHH.

HoBusna mnporpaMmbl 3aKilouaeTcs B CHHTE3¢ COBPEMEHHBIX II€ArOrHYECKHX
MOJXOIOB, OOLEAMHAIOIIMX METO IMOTPYXKEHHs B Y3KOCHCIHAIN3UPOBAHHYIO TEMATHKY,
MCCIIe/IOBATENIbCKHI M MPOOIEMHBIH METO/IBI, 8 TaKke KOHIECHIIMIO Pa3sBHTHs KIIIOYEBBIX
xomrerenurd. HMurerpaums oOydenus B nudpoBoe 006pazoBaTeNbLHOE MPOCTPAHCTBO
obecreynBaer JOCTYIl K AKTYajbHBIM TEXHOJIOIMAM H JAHHBIM B OGMACTH re0TeXHOIOTHIL.
[IpakTHKO-OpHEHTHPOBaHHOE O0ydeHHe W MPOEKTHAS JIEATEILHOCTh TPEIOCTABISAIOT
YyYalMMes: BO3MOKHOCTD [PHMCHATE T10JIy4EHHbIE 3HAHUSI Ha TNPaKkTHKe, pelias pealbHble
3a/la4i OTPaCIIH.




IpennpopuibHas noarotoska CrnocoOCTBYeT 0CO3HAHHOMY BbIGOPY HANpPaBICHHS
JaibHEHmero 00y4eHHs M Kapbephl B COOTBETCTBHM C JIMYHBIMM WHTEPECAMH U
MOTPEOHOCTAMM COBPEMEHHOIO phiHKa Tpyaa. IIporpamma oGecrieunsaet (opMUpOBAHEE
BCECTOPOHHE Pa3BHUTEIX CIICIMAINCTOB, TOTOBBIX K WHHOBAIIMOHHON LEATENLHOCTH B cepe
re0TEXHOJIOTHH.

®opma U peKHM 3aHATHI:

IIpn peanusaumu MporpamMMel NpelyCMOTPEHO MPOBEAECHHE PAsIMUHBIX 110 (GopMe
3aHATHHA, a MIMEHHO:

- TEOPETUYECKHUC (JICKIIHH, Deceanl);
- IPAKTHYCCKHE (TPEHHPOBOYHBIC, MACTEP-KITACCH, TIPOCKTHAs paboTa);
- KOMOMHHUPOBAHHBIE.

Opranusauus 06pa3zoBaTe/ibHOrO NPOLECCa IPOUCXOAMT B IPYIINAX YUALIUXCS PABHBIX
BO3PACTHBIX KaTeropHii.

®opmbl  opranuzanmy  o0yuyeHMA: WMHIMBHAyanbHas pabora, rpynmopas pabora,
(ppoHTankHas paboTa.

®opmar 3aHATHI: JIMCTAHIHOHHBIA,

[lnannpyemsbie (0:kHnj1aeMble) Pe3yJbTaThl MPOrPAMMEI

B pesynbrare 0cBOEHHs IPOrPaMMBbI CIIYLIATENH OyIyT

Oyoym 3name:

- 0COOCHHOCTH M CTIEIU(PHUKY HHTEPECYIOIEN 00IacTH 3HAHMH;

- OCHOBBI IIPAKTHKO-OPHEHTHPOBAHHOM JIeSTENLHOCTH,

- CTPYKTYPHBIC OCHOBBI HAy4HO-TEXHHYECKOr0, HCCIIEH0BATELCKOTO |
TBOPYECKOTO TIOTEHITHAIA;

- CTPYKTYPHEIE OCHOBBI aHAJIMNTHIECKOTO U KPUTHYECKOTO MBILIICHMS;

- CTPYKTYPHBIE OCOOCHHOCTH CAMOPa3BUTHA;

- OCHOBBI TEXHHYECKOTO TBOPUYECTBA;

- OCHOBEI P (PEKTUBHON KOMMYHHMKAIHH;

Oydym ymems.

- IIPUMEHATh aKTHBHBIC IO3HABATENIbHbIE CTPATErHH;

- NPUMEHATE OCHOBBI M TIPUHITMITEI IPAKTHKO-OPHEHTHPOBAHHOM s TEILHOCTH
A1 peLICHHA KOHKPETHBIX IIPAKTUYECKHX 3a]1a4;

- NPUMEHATDL MPUHIMIBI NAHOPAMHOW KapTHMHBI HAYYHOIO MHUpa 1A PELICHHUS
KOHKPETHBIX MYJIbTHAHCIUIIHHAPHBIX CTpaTerHuecKoil 3a1ay;

- CaMOCTOATEIBHO Pa3BUBATL CBOH HAYYHO-TEXHUYECKHH, HCCIEN0BATCILCKHI U
TBOPYECKHH MOTEHIINAI;

- CaMOCTOATEIIbHO HCIIOMb30BaTh aHATUTUYECKOE U KPUTHUECKOE MBIIIIEHUE,

- WHUIIUKMPOBATHL MCXAHU3M CaAMOPA3BUTUS;




- HCTIONB30BATH MPUHIIHITBI TEXHUYECKOTO TBOPUCCTBA U1 PCILICHHS KOHKPETHBIX
MPakTHYECKUX 3a/1a4,
- NPUMEHATE NPUHIIKATTBI 3PPEKTHBHONH KOMMYHUKAIIMU B COLHYME.

B pesynwrare ocBoenus monyns «lopHoe j1e10»

byoym suamo:

- CnocoOsl MOHCKa M OIICHKH MCCTOPOXKIEHUH MOJIE3HBIX HCKOMNACMbIX;
- Cnoco0st 700BIYH TIONIE3HBIX UCKOITAEMBIX;

- Crocobsl nepepaboTkn MHHEPAJIBHOTO CHIPb;

- IIporpamMbl MOAEIHPOBAHKS TOPHOTO TIPOM3BOICTBA,

Oyoym ymems.

- Buibupare cnioco® /1006191 M0IE3HBIX HCKOTIAEMBIX B PA3IMUYHBIX YCIIOBHSIX

- Brimonusts HHXCHCPHBIC pacCUucThI B obnactu TEXHOJOTHH rOpHOTO [IPOHU3BO/ZICTBA,
- PaspaGareiBate 1M(POBEIE MOJE/IH YYACTKOB FOPHBIX paGoT.

B pesynwrate ocBoenns monyns «Meranmyprus»

byoym 3Hamu:

- Haupbomee paclpoCTPAHECHHBIE TEXHONOTMYECKHE IIPOLECChl  [POM3BOACTBA
OTJIMBOK;

- OCHOBBI TCOPUH JIMTEIHBIX MPOLIECCCOB;

- OCHOBHBIC THIIbI IJTABMIILHBIX arPEeraToB;

- OCHOBHBIE JINTEHHbIC CBOHCTBA CIUIABOB;

- BHJIBI J€(PEKTOB OTIIHBOK;

- LH(POBEIE TEXHOIOTHH, TPUMEHsIEMbIE B TUTCHHOM MPOM3BOJICTBE;

Oyoym ymemn:

- OPOBOJMUTH PACY€Tbl LIMXTHI I MOJYYESHHS CIJIABOB 3aJaHHOI0 COCTABA;

- noaGupaTh NIaBUIbHLIL arperar B 3aBUCUMOCTH OT THIIA CIIJIaBA M er0 Ha3HAUEHHUS,

- ONpENENsATh CKIOHHOCTh CrlaBa K (OPMHPOBAHUIO Ae(eKTOB U KOPPEKTHPOBATH
TEXHOJIOTHYCCKHMH MPOIECC U3rOTOBJICHHUS OTIHBOK;

- AHAJM3UPOBATH IIPUUMHbI BOSHUKHOBEHHUS 1€ (DEKTOB;

- M3roTaBAMBATEH (GOPMY JUIS [TOJIYHCHUS OTIIMBOK,

B pesynsrare ocBoeHHs Moyns «MaTepuasioBeaenue»

0yoym 3namo:

- 0COOEHHOCTH (PU3MKH M XUMHH MAaTePHANIOB;

- OCHOBHBIC B3aHMOCBS3HM MEK/y XMMHYECKHM COCTABOM, CTPYKTYpPOH M CBOMCTBAMH
MaTePHAIIOR;

- OCHOBBI HEKOTOPHIX TEXHOJIOTHH U METOJI0B HCCIIETOBAHMUS MATCPHAIIOR;

0yaym ymemn.



- pasnuyarh psAj NepCreKTHBHBIX MATCPHATIOB;

- AHaTTM3UPOBATh BIMAHHE CTPYKTYphl M 00paloTku Marepuasia Ha CBOICTBA M
XapaKTepUCTHKH [JIs1 KOHKPETHBIX MPUMEHEHHUH;

- TPOrHO3UPOBATE HEKOTOPBIE CBOMCTBA MaTEPHATIOB.

B pesynbrare ocBoenHs MOy «DIEKTPOIHEPIeTHKA H DAEKTPOTEXHHKA»

Oyoym 3name:

- OCHOBHBIE YIIEMEHTHI CXEM DICKTPOCHA0KEHUS;

- OCHOBHBIC (PM3MYCCKHE 3aKOHBI, UCIIOJB3YEMBIC IIPH IOCTPOCHHUHM CXEM
2NEKTPOCHAOKEHHA,

oyoym ymems:
- CTpPOMThL MPOCTeHIINe CXeMBI ICKTPOCHAOKEHHS;

OIIpeacnAThs CBA3bL MEKAY OCHOBHBIMH (bHSHLIeCKMMH 3aKOHaMH W 3JIEMEHTaMu
CXCMBI EKTPOCHAOKEHHM;
- OLIEHMBATh BO3MO)KHOCTb [IPUMCHEHHUS HIEMEHTOB CXEMbI;
- PasbACHATE CBOIO MO3ULMIO B HAYYHBIX BOMPOCAX;
- pabortark B KOMaHIC M ONPCAENATh (YHKUMOHANIBHYIO JCATENLHOCThH KAKIOTO
4JIEHA KOMaHIBIL.

B pesynerare ocroenns moayns «TexHonornueckue MalMHbI U 000Py10BaHHE

b6yoym snam:

- THITBl I'OPHBIX, TPAHCIIOPTHBIX MAlIMH M MALIMH /Ui 00ECneueHus roOpHOro
TIPOU3BOJICTBA;

- YCJIOBHS TOPHOTO NPOMU3BOACTBA, Ul KOTOPBIX IPOEKTUPYHOTCS MAIIWHEL,

- COBpPEMEHHBIE KOMILIOTEPHEIE MPOrpaMMBl U WHKEHEPHBIE HHCTPYMCHTBI TS
pacyeTa ¥ POEKTHPOBAHUS MallIHH;

byoym ymems.

- BbIOMpATh MALIMHEB! LTl TOPHOTO MPOM3BOJICTBA,

- pasOuparsCs B KOHCTPYKIMSIX MALIWH JUIA TOPHOTO NPOU3BOJCTBA;

- llomp3oBarecst  cOBpeMEHHBIMM  KOMIBIOTEDHBIMH  [IPOTPAMMAMM  JUIS
MOJIETTHPOBAHHS MallKH;

- BreImonHsTe MHXEHEPHBIE PACYECTEI.

1.2, ek 1 3372491 MPOTPaMMBbI

Hens  mporpammbl  —  (QopMHpOBaHME M pasBUTHEC Yy  OOYHaIOLMXCA
MYABTHAUCUMIUIMHAPHOTO MOAX0AA K PELIEHHH) KOHKPCTHBIX HAy4HO-MCCIIEA0BATCILCKHX
MPAKTUKO-OPHEHTHPOBAHHBIX  337a4 B  00JACTH MPOEKTHOH M MCCIICA0BATE/bCKOI
JeSTENbHOCTH 10 HaupasneHuto “Teorexuomorun”,

3aja4u [pOrpamMMBbl;




- oOyqaiowue 3adauu — PA3BUTHC MO3HABATCILHOIO HHTEPECA, BKIIOYCHHE B
[PAKTHKO-OPUEHTHPOBAHHYIO [IPOEKTHYIO HEATENIBHOCTD, (DOPMHUPOBAHHUE Y IIKOIBHUKOB
MaHOPAMHOH KaPTHHBI HAYYHOTO MHPA;

- passusaioujie 3a0ayi — pa3BUTHE HAYYHO-TEXHHUESCKOT0, UCCITEN0BATENLCKOTO
M TBOPYECKOIO TOTEHLHANd [IKOJILHMKOB, HABBIKH AHAJIUTHYECKOrO M KPHTHYECKOIO
MBILUIEHHUS; POPMHUPOBAHHE TOTPEOHOCTH B CAMOPA3BHTHH,

PA3JIEJI 2. COOEP KAHUE ITPOI'PAMMbI

2.1. YueOubIH maan

[1]
N | Haspanne MOIYJIsl/TeMbI Kosnyecrpo yacos Dopms
n/n arrecrauun/
BCEro TEOpUsl | NPAKTHKA KOHTPOJIA
Ob1mas yacTs
1 Obuue TpeboBanus K 5 1 |
NPOEKTY
2. | Onpenenenue ycnoBui ) 1 1
AJIS TIPOCKTUPOBAHMS.
Henu u 3ajaun
MPOEKTHPOBAHHS.
[TpyMephI TPOEKTOB 110
IeOTEXHOJIOI USIM
3. | IloaroroBka K 3amure 4 4 [TpesenTanus
npoekra
4. | Utoroas nmpesenraims 7 ’ Ilpoext
IPOEKTa
Hroro: 10 2 8

Monyabnas yactb

«l'opHoe nesio»




MecTopoxnenus
TIOJIE3HBIX HCKOMACMBIX B
21 Beke: Kak HaliTH,
OIPEETHTh [EHHOCTh
MECTOPOKACHUS U
pa3paborars MpOeKT Mo
€r0 OCBOCHUIO

CoBpemeHHBIC
TEXHOIOTUH NOOBIYH
MOJE3HBIX HCKOIIAEMbIX

[TudpoBsie TexHONOIHH B
FOPHOM JEJe: OT MoJieJicH
JI0 yTnipaBJIeHUs
TIPOU3BOJACTBOM

Onpoc

Texnonmoruu nepepaborku
MHHEPATBHOTO ChIPb:
KaK U3 pyzbl HOIYUYaroT
MEeTa

Omnpoc

Pabora naa nmpoekrom

IToxroToBka K 3a1umTe
poeKTa

Hroro:

22 9

13

«MeTaaaypruas»

Beenenue B 0CHOBEI
JTUTEHHOTO TPOU3BOJICTBA

Texuomorus nuTcitHOro
[IPOM3BO/JCTBA

Ompoc

Teopust TuTeiHBIX
MIPOLECCOB

Tect




4 HuppoBBle TEXHOMOIMH B 4 4 Ompoc
JTUTENHOM TIPOU3BOJICTRE
5 Pabora nax npoexrom 4 4
6 ITonroroska K 3augure 2 7
poeKTa
Hroro: 22 18 6
«MarepuaJjioBeaeHHe»
1 OcHoBbl  (pu3ukn 6 ?) 4 VYeruwlii onpoc
XHUMHH MaTepHaJIOR
2 [lepcniekTuBHBIE 4 0 b [TpesenTamms
MaTepualIbl
3 AnMasbel IpUPO/IHBIE H 6 9 4
MCKYCCTBEHHBIE
4 Pabora nan npoekrom 4 4
5 IToaroroska K 3aimure D) )
pOeKTa
Hroro: 22 6 16
«DJIEKTPOIHEPIreTHKA M YIEKTPOTEXHHKA»
| Hcrounuku ) 2 YeTusiii onpoc
JJIEKTPOIHEPTHH
2 Bozobnosnsemeie 2 ) YeTHbIi onpoc
UCTOYHHUKH
JIEKTPOIHEPIuH
3 Hakonurenn 9 ) YeTHbIH ompoc
NEKTPOIHEPTHH




DneMeHThl CXEMBI
JNEKTPOCHADKEH U

Yeruelii onpoc

[ocTpoennue CXeM
IIEKTPOCHA0KEH M

Yerublii onpoc

Beenenue B Python

IIpakTuueckoe
3aHATHE

IIporuosupopanue
norpebiacHus
AIIEKTPOIHEPTHH c
[IOMOIIIBIO
HPOTrPaMMHOI0
obecreyeHus

YeTHblH oTipoc

[TocTpoenue
MIPOTHO3UPYEMOH
MOJICIA HA  OCHOBE
HEHPOHHOM ceTH

YerHslii onpoc

PaGora Han npockrom

10

INloxgrororka k zamure
[poeKTa

Hroro:

22

13

«Texnosiornueckne MaIIMHBI U 060p

yA0BaHHE»

IIpumenenne maiun B
TOPHO-METATYPrHUeCcK
oM NPOU3BO/ICTBE,
Tunst obopynosanus

l'opHble MamwMHel 1151
OTKPBITBIX I'OPHBIX
paboT: KakHe MalllMHBI
paspylialT  TOpHYH
OPOY




TpancnioprHbie
MaIIHHBI Julst
OTKPBITBIX TOPHbBIX
pabor: KaK
NEPEMECTUTL  TOPHYIO
nopoxy B OonblIUX
obbemax

Onpoc

CucTeMBl BOJOOTIIHBA:
obopynoBanue,
KOTOpOE 3aITUTHT

Kapbep OT 3aTOINICHUA

Omnpoc

Obopynosanne
00OoraTUTeNbHOM
(habpuxu:
obopyznoBaHue ISt
HOATOTOBKH TOJIE3HOTO
UCKOTIAEMOTO K
nepepaboTke

[Ipumenenue
COBPEMEHHBIX
KOMITBHOTEPHBIX
nporpaMm I
IPOCKTHPOBAHHUS
TEXHOJIOIHYECKHUX
MaII|uH

Pabota nan npoexrom

Tloxgroroska
BBICTYIUICHUS

Hroro:

22

17

Bcero mo nporpamme:

32

2.2. Pabouas nporpamma

Ofmas yacrs (10 4.)




1. O0ume TpeGoBanusl K POEKTY
Teopust (1 ak.4.): OcHoBHBIE TPeOOBAHMA K COACPIKAHMIO M HATIONHEHMIO IPOEKTA
[pakruka (1 ak.1.): Onpenenenue copepkaHus HHKEHEPHOTO IPOSKTA

2. Ompenenenne ycaoBMHl s npoextupoBanms. Ileqm wu  3agaum
npoekTupoBaHus. IIpuMepsI MPOEKTOB MO re0TEXHOJIOTHIM

Teopust (1 ak.u.): AKTyalnbHOCTb IIPOEKTA U 3a/[a4H [IPOEKTHPOBAHMSA JUTSL 10 CTHIKEHHSI
enu

IIpaxruka (1 ak.4.): Beibop nanpapnenus npoekruposanus. GopMynTHpoBka neleit u
3aj1a4 npoekra. OnucaHue yc/IoBUiH IPOEeKTHPOBAHHS

3. [loaroroBKa K 3au1HTEe IIPOEKTA
[Ipakruka (4 aK.4.): 10JArOTOBKa TEKCTOBOH YaCTH HPOEKTA H NPE3eHTALIHH
4. UToropas npesenTauus npoexkra
[IpakTuka (2 ax.4.): BLICTYIUIGHHE C IPE3CHTALNCEH IEpel IKCTIEPTHOH KOMHCCHCH.
Moayabuas yactsh (22 ak.u.)
«I'opHoe neno»

1. MecTopoxaenust 1oJe3HbIX HCKONAeMbIX B 21 BeKe: Kak HaiiTH, ONpefe T
HEHHOCTh MECTOPOAK/ICHHSA 1 pa3padoTaTh MPOEKT 110 €ro 0CBOCHHIO

Teopus (2 ax.4.): Tunsl # 0COGEHHOCTH MECTOPOKIEHUI TIOME3HBIX HCKOMAEMBIX.
Crioco0b1 uX MmoucKa.

Ilpakruka (1 ax.u.): Onpejenenne ICHHOCTH MECTOPOKICHHS, H3YYEHHE MPOEKTOB
OCBOEHHSI MECTOPOXKJICHHH

2. CoBpeMeHHBIE TCXHOJIOTUH H00BIYM IOJE3HBIX HCKOMAEMbIX

Teopus (2 ak.u.): M3syuenwe COBPEMCHHBIX TEXHOJOTHH 110 J00BIYE MONE3HBIX
HCKOIIAEMBIX C yUETOM UX 0COOEHHOCTEH.

[Mpaktuka (1 ak.u.): ITpumeps! TeXHONOTHI JOOBIYN MOJIE3HBIX HCKOMIACMBIX.

3. Iu¢pospie TexHOMOrHH B TOPHOM jede: OT Mojgedeill [0 ynpaBjaeHus
NMPOM3BOACTBOM

Teopust (2 ax.u.): Vsyuenue COBPEMCHHBIX NPOrpaMM MONCTMPOBAHMA TOPHOTO
TPOM3BOICTBA.



Ilpakruka (2 ak.4.): [upposoe MonennpoBaHHUe ropHbix paGoT u GOpPMyIMPOBAHKE
3a/la4 Ha MOZACTTMPOBAHHE,

4. TexHosoruu nepepaboTKH MHHEPAIBHOTO CHIPbS: KAK M3 PYAbI M0JYYalOT
MeTaJ 1

Teopus (3 ak.u.): M3yueHue cOBpeMEHHBIX TEXHONOTHI MEPepabOTKH MHHEPATLHOTO
CBIPBAL.

lIpaxTrka (2 ak.4.): MojenupoBaHHe 1ETOUKH IepepaboTKH MUHEPATLHOTO CHIPhA.
S. PaGoTa Hax npoekTom

[lpaktika (6 axk.u4.): Onucanme  akTyansHOCTH — HpOONEMbl.  BhimonHeHHE
SKCILTyaTalMOHHBIX pacueTos. MojenupoBaHue.

6. IToaroTroBKa K 3auIHTE IIPOEKTA
IIpakTrka (1 ak.4.): IOArOTOBKa NMPE3CHTALIMH U I0KIa/1a
«MeTaJjutyprus»

1. Beenenue B 0CHOBbLI JINTEHHOIO MPOU3BOACTBA

Teopus (2 ak.4.): OcHOBHBIC MOHATHS B JIUTEHHOM IIPOM3BOACTBE. DTallbl PA3BUTHS U

obnactu npumenenus. CoBpeMeHHBIE TEXHOIOTHH H MaTepHAIIbI B JIUTEHHOM TTPON3BOICTBE.
2. TexHOJIOTHSA THTCHHOTO POU3BOACTBA

Teopusa (1 ak.4.): OcHOBHBIE TEXHOJTOTMYECKHE IMPOIECCHl M3TOTOBIECHHS OTIHBOK,
JIMTBHE B MECUYAHO-TTTMHHUCTBIE (POPMBI.

Teopusa (1 ak.u.): Ocobennocru BbIOOpa CIOCOOOB JIMThS B 3aBUCHMOCTH OT
TpeDOBaHUi OTAUBKH. JIUTbE B XOJOAHOTREPACIOILHE CMECH.

Teopus (2 ak.u.): CrnenuaigbHble CHOOCOOBI JIUTBA: JIMThE [0 BHIMIABIACMBIM,
BBIKHTAEMBIM H PACTBOPSAEMBIM MOJICIISIM.

Teopws (2 ax.u.): CnieunanbHble CHOCOOBI JIMTHS: INTHE B METAIUTMYECKUE (DOPMBL.

Ilpaktuka (2 ax.4.): M3roToBleHHE THIOBOH OTJIMBKH METOJOM JIMTBS B
necyaHo-IIHHUCTBIE HOPMEL.

3. Teopusi IMTEIHBIX 1IPOIECCOB

Teopus (2 ax.u.): JIuTcitnbie CROMCTBA METAILIOB M CILIABOB, CBS3b JIMTCITHBIX CBOMCTB

C XUMHYECKHM COCTAaBOM CIlJIaBa.



Teopus (2 ak.u.): Ileun Ansi BHIIABKM YEPHBIX M LBETHBIX METAJIOB U CIUIABOB.
Tunsr arperatoB, ucTouHMKH Harpesa. OcoGEHHOCTH MONYYEHUS pacIuiaBoB B pa3HBIX
(IABMABHBIX arperataX. IIpHHIMMBI pacriaBneHust METAILIOB U CIUIABOB M MPHTOTOBICHMUS

CIIJTaBOB.

Teopust (2 ak.4.):  BsaumoneiicTBHE pPacINaBoB ¢ rasamu, Marcpuanamu THAs,
(yTepoBKoi MIaBHIBHBIX 11€uell H MaTepHalaMu MOZIEIEi.

4. Hndposbie TeXHOTOTHH B THTEHHOM MPOU3BOICTBE

Teopus (2 ak.w.): OcobeHHocTH W 06NacTH NpHUMEHEHHUs HH(QPOBBIX TEXHOJOTHI B
JTHUTEHHOM IIPOU3BOJICTRE.

Teopus (2 ak.u.): MozenMpoBaHie IPOLECCOB 3aM0aHEHHA POPMBI 1 3aTBEp/CBaHMUs

OTJIMBOK,
5. PaboTa Hax npoexkTom

Ilpakrika (4 axu.): Onucanne akTyansHOocTH — mpobnembl.  BeimonHemne
IKCTUTyaTalMOHHBIX pacdeToB. MoaenuposaHue.

6. IloaroToBka K 3auIuTe NPOEKTA
| Ilpaxruka (2 aK.4.): MOJArOTOBKA MPE3EHTAIMH U TOKIAJIA.
«MarepuaJioBeieHIEe»
I. OcHOBBI PU3HKH N XMMHHM MATEPHATOB

Teopus (1 ak.u.): OcroBHBIE NOHSTHS MaTepHaNOBeACHHS. B3amMOCBs3h MEX Y
XHMHYECKHM COCTABOM, CTPYKTYPOH M CBOHCTBaMU MaTepHaa.

Teopust (1 ak.4.): Pu3MYECKHE W XUMMYECKHE MPOLCCCHI, 00ycrnoBiMBaOIINne
HeOOXO/IMMBIE CBOHCTBA MATEpHaJIa.

[lpaxruka (4 ax.u.): Kak XHMHUECKME JNMEMEHTBI M MX KOMGMHAIMK Gopmupyror
MaTepHar.

2. [lepecneKkTHBHBIC MATEPHAJIBI
Teopus (1 ak.4.): Tunbl 1 KIaccHPUKaIM MATEPHATOB.
Teopusi (1 ax.4.): Tlonyuenne u cBOiiCTBA MaTEPHATIOB IPOPBIBHBIX TEXHOTOTH,

[lpaxtuxa (2 ak.4.): 3HAKOMCTBO € OCHOBHBIMH IPYNILl KOHCTPYKUHMOHHBIX U
(byHKIIHOHAIIBHBIX MaTEpHAIIOR




3. AsiMa3bl NPUPOAHBIE U HCKYCCTBEHHbIE

Teopus (1 ak.u.): TlpupomHble 1 HCKYCCTBEHHBIE amMa3hl, GHaHNUT: ObLIee, pasnutus,
METOJIbI CHHTE3a M THATHOCTHKH.

Teopusa (1 ak.4.): CHHTE3 MOHOKPHCTAaIIOB a7IMa3a METOIOM IL1a3MOXHMHYCCKOTO
OCaXIeHHs U3 ra30Boi (assbl.

Ilpakrika (4 ak.4.): MeTo/ibl IMarHOCTHKH M MCCIEIOBAHHA CTPYKTYPBl U CBOMNCTB
KPUCTaJLIOB.

4. PaboTa Hag npoekToMm

[lpaktuka (4 ak.4.): Onucanue  aKTyalbHOCTH npobnemel.  BeinmonHenue
IKCIUTYaTAIHOHHBIX pacueToR. MoacIHpoBaHHE.

S. [MoaroroBka K 3aHiuTe MpoeKTa
[IpakTuka (2 ak.u.): IOArOTOBKA NPe3eHTALMU U JOK/Iaaa
«IICKTPOIHEPTETHKA H DIEKTPOTEXHHKAY

1. UcTounHKH 2J1eKTPoIHepruu

Teopus (2 ak.4.): O030p pasIUuHBIX NPUHIAIIOB I'EHEPALMM SICKTPOIHEPIUH, OT
TPpagUuLUHNOHHBIX N0 NCPCICKTHBHBIX.

2. Bo3oGHoBAsIeMbIe HCTOYHHKH YJIEKTPOIHEPTHH

Teopus (2 ak.u.): M3ydeHHe OSKONOTMYECKM WYHCTBIX CIIOCOBOB NoJIyYeHHA
AIIEKTPOSHEPTHH H3 IPUPOIHBIX PECYPCOB.

3. HakonuTe/u 371eKTpPOIHEPIruK

Teopus (2 ax.w.): PaccmoTpenwe TexHonoruii XpaHeHus IEKTPOIHEPTHH  JIIS
obecrneyeHHs cTabUIBHOTO HEProcHabKeHH.

4. Dj1IeMEHTBI CXeMbl YJIEKTPOCHADKEHUS

Teopnst (1 ax.4.): 3HaKOMCTBO C KOMIIOHEHTaMH JNIEKTPOCETEl M MX MpaKkTHYEeCKOE
IPHMEHCHHE B CO3MaHUH 0a30BbIX CXEM.

IIpaktuka (1 ak.u.): IlocTpoenne npocTeimmx cxe.
5. ITocTpoeHue cxem 3ieKTPOCHADKEHUS

[lpaktuka (2 ak.u.): Ilpakruyeckoe —3aKperyieHHC 3HaHuil 0  cxemax
3MEKTPOCHAOKEHHUS ITyTEM BhIMTOJHCHUS UHIMBUYaTbHBIX 3a1aHMIA.




6. Beegenue B Python

Teopus (2 ax.u.): Beesenue B Python. OcBoenue oCHOB MPOTpaMMHUPOBAHNS Ha
Python amst ananusa 1 MOACIHPOBAHHSA B JHEPTETHKE.

7. IlporuozupoBanue norpedaeHus JJIEKTPOIHEPTHH ¢ NOMOLIBIO NPOrPAMMHOI0
obdecnevyeHun

Mpakrnka (2 ax.u.): [locTpoenuwe mpornosa morpedicHus IIEKTPOIHEPTHH  C
MNOMOULIBIO IPOrPaMMHOTO 00eCIeYeH s

8. IfocTpoenue Mporno3npyemMoii MojiesIn Ha OcHOBe HeliPOHHON ceTH

[lpakruka (2 ak.u.): Iloctpoenue mpornosupyemoii Mojgenu Ha OCHOBE HEHpOHHOU
ceTH

9. PaGora Hag npoexkTom

[lpaktika (4 ax.4.): Onucanue  aKkTyadbHOCTH npoOiemsl.  Beinonnenne
BKCIUTyaTallMOHHBIX pacyeTor. Monenuposanue.

10. MoaroroBka K 3ammMTe MPOEKTA
Ilpaxtrka (2 ak.4.): M0AroTOBKA MPE3EHTALNM U JIOKIA1a
«Texnosoruyeckne MalMHLI 1 060py10BAHUE»

. IlpumeHeHMe MalIHH B TOPHO-META/LIYPrUYecKoM TNpPOM3BoACcTBe. THIBI
obopyroBaHus

Teopus (1 ak.4.): Msydenue THIMOB 0GOpYTOBaHHS Ha PasiHIHBIX ydJacTkax paboT
TOPHO-METATYpruyecKkoro npoussoactea. Knaccudukanms o6opynosanus

2. F'opHble MANIMHBI /LIS OTKPBITHIX FOPHBIX PafoT: KAKHE MAIIMHDI pa3pylaT
TOPHYI0 [0POayY

Teopus (1 ak.4.): M3yuenne ropHbIX MAIIHH, 0COGEHHOCTH KOHCTPYKIIUH,

Ilpakruka (2 ak.u.): OcoGeHHOCTH BBIGOpPA TOPHBIX MALIMH. [Tapamerpbl TopHBIX
MariHH.

3. TpancnopTHble MANIMHBI AT OTKPBITHIX FOPHBIX padoT: KaK MepeMecTHTh
TOPHYI0 NOPOAY B G0JIBINHX 00beMax

Teopnst (1 ax.u.): M3yyenue TpaHCIOPTHBIX MAIINH: 0COOEHHOCTH KOHCTPYKIHH.

Ilpakruka (2 ax.u.): OcoGennoctn BhIGOpa TPAHCIIOPTHBIX MalmH. [TapaMeTpel
TPAHCITOPTHBIX MALIWH,




4. Cucrembl BOJ0OT/IMBA: 000pPY10BaHHMe, KOTOPOE 3ALMUTUT Kapbep oT
3aTONJIEHHSI

Teopus (1 ax.4.): U3yuenue koncTpykumit Hacocos.
IIpakruka (2 ak.4.): OcobeHHOCTH pacdera M BHIGOPA HACOCOB.

5. Obopynosanne oGoraTureibHOil (pabpuxu: oGopyroBaHue IS NOATOTOBKH
10JIE3HOT0 HCKOIIAeMOT0 K IepepadoTke

Teopus (1 ax.u.): M3yuenue koHCTpy kLK 060TaTUTENBHOTO obopynoBaHus.

6. llpuMenenne cOBpeMEHHBIX KOMIILIOTEPHBIX TIPOTPAMM LTSI MPOEKTHPOBAHHS
TEXHOJOTHYEeCKUX MAIIHH

llpakrika (4 ak.4.): IlpuMeHeHHe KOMITBIOTEPHBIX IIporpaMMm Uil pacyera H
MOZIETHPOBAHUSA 000PYIOBAHMA.

7. PaboTa Hax mpoekTomM

Ilpaktnka (6 ak.u.):  Onucanue  aKkTyaabHOCTH npobiemMsl.  Brimonnenue
IKCIUIyaTalMOHHEIX pacueToB. Mojennpopanme.

[MoaroroBka BHICTYILICHHS

Ilpaktuxa (1 ak.u.): 1OAroTOBKA NPE3CHTALMK U 10KIaa




PA3IEJ 3. ®OPMbI ATTECTAIIMU U OLIEHOYHBIE MATEPHUAJIbLI

B obpasoBatenbHoM mpomecce OyAyT MCHONB30BAHBI  CHETYIOMIHE METOBI
OMpeIe/ICHUS PE3YIILTATHBHOCTH M MO/IBECHUSI HTOIOB NIPOrPAMMBI:

Texywuii konmpons. BylaeT NPOBOIATHCS C UEAb0 HENPEPBIBHOTO OTC/EKHBAHUA
YPOBHS yCBOCHHUA MaTepHana U CTUMYIMpoBaHHs obydarommxcs. s peannsanuu Tekyero
KOHTPOJIA B mponecce OOBSICHEHHS TEOPETHYECKOTO Marepuana mneaaror obpaiaercs K
00y4arOIMMCA C BOIPOCAMH H KOPOTKMMH 3aJaHUSIMH.

Temamuueckuii konmpois. Byner NpOBOAMTHCS B BHJE MPAKTHYCCKMX 3aiaHMil Mo
MTOraM KaX/10¥ TEMBI ¢ LEJbIO CHCTEMaTH3HPOBATh, 0OOOIIMTE H 3aKPENUTh MaTepHall.

Hmozosviii konmpone. Byiet nposesieH B GopMe NpeseHTalMH TPOEKTa.
B nponecce o0yuenns Oy1yT MpUMEHSTBCS PasIHIHBIE METOIBI KOHTPOJIS.

Tpebosanus Kk ebinoanenuio npesenmayui

BusyanpHbiii MaTepuan Npe3eHTALMM JOMDKEH OBITH MOHATHBIM M HOCTYIIHBIM,
BBICTYIIEHHE JTOJKHO IIPOBOJMTECS 110 TAHMUHIY.

TpeboBanus K cTPyKType Npe3eHTalHu:
Ipugt — Times New Roman, MuHumanbsHsiil pasmep Texcra — 18 1t
TexkcT Ha chaiigax qonxKeH XOpOLIO YMTaThCs Ha J1I0O0M (poHe.

Heobxonumo  wcnonb3oBaTh — MakcHMMambHOE [POCTPAHCTBO OJKpaHa  (caiina),
HalpuMep, pacTAHYB PUCYHKH.

[Io BO3MOXHOCTHM wHCONB3YHTe BepxHHE ¥ MIOMAMM SKpaHa (cnaiiza), T.K. C
MOCJIE/IHNAX PAZIOB HUMKHAS HacTh JKpaHa 0OBIYHO HE BUIHA.

[Tepeerrii cnaiin npesenTanuu 1okeH copepxars Temy, MO cnymarens
B xoHI€ 3aroj0BKOB TOUKa HE CTABUTCA.

llepen ucnonb3oBanueM CKPHHLIOTOB IPOBEPLTE TEKCT HA HANMYHE OUIHOOK, YTOOLI
Ha H300paXXeHHH He OCTAIMCh KPACHLIE (3elIeHble) MOTIEPKUBAHNS OIHGOK.

[Ipu HCr1I01b30BAHNH CKPUHINIOTOB NHIIHAE 31EMEHTHI (ITaHeNH MHCTPYMCHTOB, MEHIO,
1ycToit GoH U T.1.) HeoOX0auMO 00pe3aTh.

He meperpysxalite cnaiigel anumaunoHnsiMu sddextami. [lis cMeHbl cnaiiios
HCIIONB3YNUTE ONUH H TOT e aHMMAIHOHHBIH dPeKT.



Ha cnaiin Hy»HO BhIHECTH camoe OCHOBHOC, INNABHOE. YCTHBIH TEKCT HE JOJKEH
AyOnupoBaTh TEKCT Ha criaiiax.

Tp€60BaHHH K COﬂCp}KaTGHBHOI\;! HaCTH NPC3CHTAIMHU: HAIHYHE TOIIOJHHUTENbHBIX
CpCACTB BU3YyaJiM3allMd, BO3MOKHOCTb BAPHATUBHOCTH PCHICHMA.

Tpebosanus k evinonnenuo npoexma

IIpoexrt BEBIMONHACTCS OZHHM Y4acTHUKOM THOO Tpymmoi no 3-x uenopex. [lo
BRIOPAHHO TeMATHKE JIOJKEeH ObITh MOATOTOB/EH JOKNA U IPE3eHTALIHS.

Oyenusanue npoexma
IIpoeKT OIeHHBAETCs! 110JI0KUTENBHO, €CIIH:
-OnpeaeicHa U 4€TKO c(pOpMyIMPOBaHa LENb PABOTHI;

-XapaKTCPHU3yeTCAa OpPHIr'HHAaNBHOCTBIO Hﬂeﬁ, HECICa0BaATCIIBCKUM IIoJAX040M,
HO,HOGPEIHHLIM H [IpOaHAIN3HPOBAHHBIM MaTEpPHAJIOM;

-cojiepkanue padoThl H3T0KEHO TOMHYHO,

-NpociexKuBaeTcs TBOp'—ICCKHﬁ noaxoa K - pCLICHHIO HpOGJ'IeMbl, HMCHOTCA
cobcTBEHHEIC HNPCITOKEHHS,

=CACJIAHHBIC BBLIBO/1bI CBHJICTC/ILCTBYHOT O CAMOCTOSTEIBHOCTH CE BBIMMOJIHEHMS,

(DopMa 3alUTBI IPOCKTA — MNpe3eHTalus.

PA3JIEJT 4. OPTAHU3ATTMOHHO-NEJATOI'MYECKHUE PECYPCBI
ObopynoBanue u nporpaMmuoe odecredeHue:
SolidWorks; GeoMagic; Blender; PoligonSoft; Kompas3D;Microsoft Office
Kajaposoe obecnieuenne nporpaMmmsl

Peanuzarop mnporpammel:  npodeccopcko-nesarornyeckuii - cocras YHuBepcHuTeTa
HayKu 1 TexHonoruit MUCHC




PA3JIEJI 5. CIIMCOK JIMTEPATYPhI

5.1. HopMaTHBHBIE JOKYMEHTbI

1. Poccuiickas @cuepauns. 3axonsl. DesepanbHbiii 3akoH 06 00pazoBaHUK B
Poccuiickoit ®enepatmn Ne 273-®3 [npunar FocynapcTBenHoil Hymoii ot 12 nexadbpsa 2012
rona @ omobpen Coserom Denepanmum 26  jekabps 2012 roma] - URL:
http://kremlin.ru/acts/bank /36698 (nara obpamenus: 29.07.2023).

o Poccuiickas denepanmsa. Pacnopsvkenus.  Pacmopskenne IIpaBuTenbcTra
Poccuiickoit @enepanun Ne 678-p. Konuenuus pasBHTHs AOMOIHUTEILHOIO oOpa3zoBaHus
aereit 1o 2030 rona [yreeprkiacH pacnopsskennem IpaButensersa Poccuiickoii dencpannn

oT 31 Mapra 2022 roaa| e URL.:
http:/publication. pravo gov.ru/Document/ View/000 ] 2 02204040022 7yvselid=lkap4xdhd13856
23211 &index=2 (nara obpamicuus: 29.07.2023).

& Poccuiickass ®enepanma. Ipuxaser. Tlpukas o6 yTeepxaeHHM [Topsiaka

OpraHmsallMd ¥ OCYLIECTBICHHA 00Pa30BATCALHON JEATENBHOCTH 110 JOMONHUTENLHBIM
obiieobpasosarensHEIM MporpaMmam Ne 629 [yTeepikieH MuHUCTEPCTBOM NPOCBELICHHS

Poccwuiickoi Denepatnm 27 HIOJIS 2022 rojaj - URL:
hitp: /publication prave.gov.ru/Document/ View/00012022092700 ] 37mndexs=3 (mara
obpamenus: 29.07.2023).

4. Poccuiickas @eniepauus. IMocranosnenns. [TocTanosnenue o6 YTBEPAKIECHUU

caunTapuplx npasun CII 2.4.3648-20 «CanurapHO-smugeMuonornyeckue tpeGoBauus K
OpraHu3allAM BOCIHTAHUS W OOy4YeHHs, OTAbIXA M O3I0POBJIEHHA NETeH H MOJOLCHCH
[yTBepxkIeHbl  MOCTaHOBNEHMEM — [JABHOrO  rOCYNApCTBEHHOTO — CAHHTAPHOIO Bpava
Poccuiickoii Denepanuu 28 ceHTAOps 2020 ronal - URL:
www.rospotrebnadzorru/files news/SP2 4.3648-20 deti.pdf (mata obpamenns: 29.07.2023).

5.2. ClMCOK HCIO/Ib30BAHHOM JIMTEPATYPhI H 2IeKTPOHHBIX HCTOUHHKOB

Monynn «Merasmayprus»:
1. Benos B.[., [Tukynoe M.B., Ten 3. B., Ap.,, Jlureiinoe npoH3BOACTBO: yueOHUK.
—M.: U3n-Bo MHUCuC, 2015
2. Tluxynos M.B., baznosa T.A, Matsecs C.B. TeopeTnueckne 0CHOBbI JIHTEHHBIX
MPOLCCCOB: KypC JeKumii: yueb. nmocobue mms crTyi. Bys3oB, obyd. mo mamp. 150100 —
Meramnyprus M.: U3p-so MUCuC, 2009
3. [Trkynos M. B. IlmaBKka MeTaiuioB, KpHCTAILTM3AIINS CIUIABOB, 3aTBEp/ICRAHHE
OTIMBOK: y4e0. nocobue nms cryn. Bysos crnen. 150104 (110400) «JIuteitnoe [Ip-BO YepPHBIX
U 1B, METaJUI0B». - M.: U3n-8o MUCuC, 2005
Monyae «MaTtepuaJioBenenne»:

I Cuporkun O.C., Cuporkut P.O. OcHOBBI COBPEMEHHOTO MaTepHaJIOBEICHUSA —
M.: HUI] MH®PA-M, - 2024. — 381 c.
4 [Mactotuna, O. B. Matepuanosenenue: yuebroe nocobue / O. B. [Taciotuna. —

2-e w3, ucnp. — Munck: PUTIO, - 2020. — 277 c.




3. Crpyxrypa u cpoiictsa kpuctayuios / JI.10. ITymaposckuit. — M.: TEOC, - 2022.
— 260 ©.

4. Kypnan ®yngamenrtaiabHbie MPOOIEMBI COBPEMEHHOIO MaTepHATOBEICHMS.
URL: https://ojs.altstu.ru/index.php/fpsm

Moayab «aeKTpoIHePreTHKA U JICKTPOTEXHUKA»

L. Canaxosa, A. A. Arduino: nonusii yue®HsIii kype. OT Urphbl K HHKCHEPHOMY
npoekry / A. A. Canaxosa, O. A. ®eoxrucrosa, H. A. Asnekcanaposa, M. B. Xpamopa. —
Mocksa: Jlabopatopus sunanuii, 2020. — 205 ¢. — ISBN 978-5-00101-325-1.

2. ®umunnos, C. A. Ypoku poGOTOTEXHHMKHM: KOHCTPYKIMS, JBHIKEHHE,
ynpasieHHe: y4eOHoe mnocodue / C. A. Dununmos. — 4-e u3m., 2MeKTpoH. — Mocksa:
JlaGoparopus 3Hauui, 2022. — 193 ¢. — ISBN 978-5-00101-980-0.

. benos, A. B. Cosnaém ycrpolictea na mukpokonTponiepax / A. B. benor. —

Cankr-IlerepOypr: Hayxa n Texmmka, 2017. — 352 ¢.: un. — (Paguomoburens). — ISBN
978-5-94387-952-4.

5.3. Cnucox JMTEpaTypbl M JIEKTPOHHBIX HCTOMHHKOB, PEKOMEHI0BAHHOI
o0y4yarmmumcst

Monyas «MeTamnyprus»:

L baznopa T.A., Jlaktnonoe C.B. Meramiypruueckue TexHonoruu. JInTeiinoe
IIPOH3BOACTBO: 1al. NpakTUKyM: yueh. nocobue i CTyA. By30B, 00yd. 1o Harmp. 150100 -
M.: U3n-so MUCuC, 2011

2. Kypmomos A. B., benos B. [I., Ilnkynoe M. B. [u ap.] [IpousBoscTBO OTIHBOK
U3 CIUIAaBOB IBETHBIX METAJUIOB: yueOHMK: mox pemakuueil B. JI. benos. — Mocksa: M3,
Hom MUCuC, 2011. — 615 ¢

3. baremues A.M., benos B.JI. Jlakruonos C.B., ITuxynos M.B., Cupotkun C.A.,
Ten 3.b. Jlureiinele npoueccrr: yuebuoe nocobue nox pex. B.JI. Benosa. — M. Usn. Jlom
HUTY «MHUCuC», 2019. — 290 c.

Moaysb «MaTepuaioBegeHmne»:

1. bonnapenko I''I., Kabanosa T.A., Pribanko B.B. OcHoBsl MaTepHAIOBEICHHS —
M.: Jlaboparopus 3nanuii, - 2024. — 760 c.

2. UYepenaxun A.A. Ocnossl Marepuanoseneuus — M.: KYPC, - 2024. — 240 c.

3 Kpucrannorpadus: 3apoxaenue, poct 1 MOp(OIOrus KPUCTAIIOR © yuebHOe
nocobue ansa Byzo / H. W. Jleontok, E. B. Konopynuna, E. A. Bonkosa, B. B. Majibliep, —
Mocksa : M3garenscerro Opaiit, 2022. — 152 c. https://urait.ru/bcode/492446

4. BrIpanieHHBIH OpILTHAHT: Y9TO 3TO, MCTOPHS, METOIBI M MPEHMYIIECTRa
HUCKYCCTBEHHbIX a7aMasoB. URL:
https://rusgems-shop.ru/blog/vyraschennyy-brilliant/?srsltid=AfmBOoqUXJBb PR7Q51Dm
c2vj-HnrmxUqRu66WGk_a5Yba5UX03z_Abj

5. Hcropus M COBPEMCHHBIC METOIbI BHIPALMBAHMSA UCKYCCTBCHHBIX anmazoB. URL:
https://habr.com/ru/articles/848054/

Monyan «JIeKTpoIHepreTuka 1 JJIeKTPOTEXHHKA»:



L Hurepner semeit (IoT) u ymusiili nom: npakruueckoe pykosoacTso 10 Arduino
u ESP8266 / A. B. benos. — Canxr-ITetepOypr: Hayka u Texuuka, 2020. — 352 ¢.: . —
(Cepus "Dnextponuka"). — ISBN 978-5-94387-811-6.

Z. Makapos, C. JI. Arduino UNO u Raspberry Pi 4: ot cxemMoTeXHHKH K
HHTEepHeTy Bemiei: yuednoe nocobdue / C. JI. Makapos. — Mocksa: JIMK Ipecc, 2023. — 240
¢. — ISBN 978-5-93700-272-3. — Tekcr: anexrpoHHslii // Jlane: snekrponHo-0u6nnoreunas
cucrema. — URL: https://e.lanbook.com/book/456689

;3 nymak, E. B. Beenenne B Mnteprer seueit (;raGoparopHeie paGoTe):
npaktukym / E. B. Tmymax, A. B. Kynpusmos. — Camapa: Wsnatensctso Camapckoro
yHuBepcuTeTa, 2023, — 124 c.: un. — ISBN 978-5-7883-2021-2.

4. Comos, A. C. Paspaborka YMHBIX ycTpoHCTB Ha Gaze Arduino: MeTonHueckoe
nocobue / A. C. Comos, M. I Jlenknn. — Mocksa: CKOJKOBCKMII MHCTUTYT HayKH H
TexHosorui, 2020. — 80 c.

5. Pesuu, 0. B. Dnekrponuka mar 3a marom. Ilpakrukym / 0. B. Pepuu. —
Mocxksa: IMK Ilpecc, 2021. — 260 c.: un. — ISBN 978-5-97060-919-4.




