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AHHOTANUA

Juctumumna «IIporoTunupoBanue» paccMaTpUBAET CYIIHOCTb aJJIUTUBHBIX TEXHOJIOTUM,
OCHOBHOM IPUHLUII KOTOPBIX 3aKIIOYAETCA B IOCIOWHOM ITOCTPOEHHH, IIOCIOMHOM CHHTE3E
u3genuil — mozeneil, gopm, macrep-mojened U T.J. MyTeM (QHUKCAlUU CIOEB MOJAEIbHOIO
Marepuala ¥ HUX I0CJIEJOBAaTEIbHOIO COEIUHEHHS] MEXIy COOOH pa3IUYHBIMH CIIOCOOAMHU:
CIICKaHUEM, CIUIABJICHHUEM, CKJICHMBAHHMEM, IOJIMMEPU3ALMEH — B 3aBHCHMOCTH OT HIOAHCOB
KOHKPETHOM TEXHOJIOTHH.

1. IEJb OCBOEHHUSA YYEBHOM JUCHUILIAHBI

HCJIBIO OCBOCHHA AUCHUILIIMHBI ABJISICTCA 1/13yqu1/1e TGXHOHOFI/If/’I 3D MOI[CJII/IpOBaHI/ISI 158
MPOTOTUIIMPOBAHUS, MPUHIIMIIOB KOHCTPYUPOBAHHUS, CIOCOOOB HM3TOTOBJCHUS, WCIBITAHUS W
BHCCCHUA I/ISMGHGHI/Iﬁ B KOHCprKI_II/IIO I/IBI[GJII/Iﬁ MaH_II/IHOCTpOGHI/ISI C HpI/IMeHeHI/IeM AU THUBHBIX
TEXHOJIOTHH, 00ECIIeYeHIE MHOTOBAPHAHTHOCTH PEATM3alMi KOHCTPYKTOPCKUX PEIICHUM.

3ajauM JUCUUIUIMHBI - W3yYEHUE NOHATUN W NPEICTaBIECHUH, UCHOIb3yeMbIXx B 3D
nevyaTd; u3ydeHue amroputma 3D mewatm neraneil, METOMOB KOHTPOJS TOYHOCTH TOTOBBIX
W3CITHH.

2. MECTO YYEFHOW JUCIHHUILIJIMHBI B CTPYKTYPE OOII BO

Juctuminza «[IpoToTHnrpoBaHue) U3y4aeTcs CTyJeHTaMH YeTBEPTOro Kypca, BXOJIHUT B
TeopeTudeckuil Osok mnpodeccuoHanpHoro monynas pasgena b.1, wacte, dopmupyemyro
y4acTHHKaMu OOpa30BaTENbHBIX OTHOUICHHWH, y4eOHOro IUIaHa IO HAlpaBiCHUIO IOATOTOBKU
«DNEKTPOIHEPTreTHKAa ¥ DJIEKTPOTEXHHKa» MpOoQWiIs IMOATOTOBKH  «BBICOKOBOJIBTHAS
JIIEKTPOIHEPTETHKA U IIEKTPOTEXHUKA.

3HaHHUA M HaBbIKH, CHOPMHUPOBAHHBIE MPH HM3YUYEHUU TUCHUILUIMHBI, HEOOXOIMMBI
CTyACHTaM Jid YCIOCHIHOI'O IIPOXOXKACHHA HpOH3BOI[CTB€HHOI>i IMPAKTHUKHU, IPHU BBIIOJIHCHUN
KYPCOBBIX IIPOSKTOB U BBINYCKHOW KBaJU(PHUKAIIMOHHON pabOThI, IPHU MOATOTOBKE K YYaCTHIO B
KOHKypcax mpodeccnoHanbHOTo MacTeperBa mo meronuke AtomSkills/WorldSkills, a Taxke B
MPAKTUYECKON MH)XKEHEPHOU JeSITENbHOCTH.

Hucuumnnuna «[IpoTtoTunupoBanue» Oazupyercs Ha 3HAHHSIX, YMEHHUSIX, HaBBIKaX,
chOpMHUPOBAHHBIX Yy OOYYAIONIUXCS B PE3yJbTaTe OCBOCHHS CICAYIOMUX JUCIUILIINH:
«HaueprarenpHas reoMeTpuss U UHXKeHepHas rpaduka», «CHCTEeMBI TPEXMEPHOTO
MOJICIUPOBAHUS TEXHOJIOTHUYECKUX OOBEKTOBY», «DIJIEKTPOTEXHUKA U DJICKTPOHHUKA», ydeOHas
MpaKTHKa.

BXOI[HBIG KOMIICTCHIIHN y‘lC6HOI>i JUCHUIIIIMHBI:

Kon Komnerenuus
CrniocoOeH moHMMAaTh HPUHLUIB PabOThl COBPEMEHHBIX HH(OPMAIMOHHBIX
OIIK-1 TEXHOJIOTUH M HCIIOJIb30BaTh MX JJI PEUIeHHs 3ajad MpodecCHOHATbHOU
JeSITEIbHOCTH

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IJIAHUPYEMBIE PE3YJIbTATHI
OBYYEHUA

[Ipouecc uzyuenuss aucuuIInHbl «OCHOBBI pPacyeToB Ha IMPOYHOCTb U IKECTKOCTBH)»
HarpaniieH Ha popmupoBanue cienyronmx komnerenuuii: I[1K-1; T1K-2; T1K-9.2

Ko
A Komnerennus
KOMIIETEHIINH
I1K-1 CrnocobeH  MpUHMMATh  y4yacTH€ B MPOEKTHPOBAHMM  OOBEKTOB
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Kon

KOMIIETCHITHH Kommererps
npodeccnoHanbHOM AEATeIbHOCTH B COOTBETCTBHH C TEXHUYECKUM 3aJJaHUEM
U HOPMATHBHO-TEXHUYECKOW  JOKyYMEHTalueHd, coOmogas  pa3IuvHbIe
TEXHUUYECKHE U IKOJIOTHYEeCKHe TpeOboBaHus
I1K-2 Crnioco6eH mpoBOUTH 000CHOBAHKE MPOEKTHBIX PEHICHUH
I1K-9.2 Cnocoben oOecrieuynBaTh 3KCIUTyaTallMI0 M TEXHUYECKOE OOCITY)XKHUBaHHE U

PEMOHT CHUCTCM ABTOMATUKH H peﬂeﬁﬁoﬁ 3alIMTEI HaA OCHOBC OpraHu3aluiu
pa60T IMMOAYMHCHHOI'O IIE€PCOHAIa

I/IHI[I/IKaTopaMI/I JOCTHIXCHUA KOMIICTCHIIUN SBIISTFOTCS:

Kon
KOMIIETEHIINHU

Kon

Nunuxarop
WHJIMKaTOpa

I1K-1

3HaTh: METO/BI Pa3pa0OTKH TEXHUUYECKOHN TIOKYMEHTAIIUU U
HOPMATHUBHYIO 0a3y Ui COCTaBJICHUS HH()OPMAIIOHHBIX
0030pOB, PEIICH3MI1, OT3BIBOB, 3aK/IFOUCHUHN HA TEXHHUYECKYIO
JOKYMEHTAIHIO

3-1IK-1

YMeTh: OCyIIECTBIIATh B3aUMOJEHCTBHE C TPOCKTHBIMH,
KOHCTPYKTOPCKUMU OpraHU3alUsAMU U OpraHu3alusIMu
M3TOTOBUTEISIMU 3JIEKTPO-TEXHUYECKOTO 000PYI0BaHMUS,
BBINIOJHATH aHAJIM3 IPOEKTHOM TOKYMEHTalUU

V-IIK-1

Bnaners: HaBbIKaMU UCIIOJIb30BAaHUS TUIIOBBIX ITPOEKTOB U
aHaJIM3 MPUMEHUMOCTH YKa3aHHOTO B MPOEKTE AJIEKTPO-
TEXHUYECKOTO 000py10BaHUs 1JIsl 00BEKTa
npoeccroHabHOI 1eATENbHOCTH

B-IIK-1

[1K-2

3HaTh: HOpMaJIbHbIE, aBapUIHbIE, 10CII€aBAPUITHBIE U
PEMOHTHBIE PEKUMBI PAOOTHI 00BEKTOB MPOHECCHOHATLHON
JEeSATEIbHOCTH, TOIIyCTUMBIE IEPETPY3KH 110 TOKY U
TeMIIepaTypaM; TEXHUYECKUE XapaKTEPUCTUKH,
KOHCTPYKTHUBHBIE 0COOEHHOCTH OCHOBHOT'O 000pY/1I0BaHUS

3-I1K-2

YMeTh: onepaTMBHO NPUHUMATD U PEAIU30BBIBATH PEILICHUS
(B paMKax JOJKHOCTHBIX 00s13aHHOCTEH ); MPOU3BOIUTD
aHaJIN3 MPOEKTHOM JOKYMEHTALMH U BbI1aBaTh 3aMEUYaHUs U
MIPEIJI0KEHUS

V-TIK-2

Brnaners: HaBBIKaMU 000CHOBaHHUS MMPUHATBIX peIJ_IeHI/Iﬁ Ha

B-TIK-2 9 .
OCHOBaHUU TpeOOBAHUI HOPMATUBHOM TOKYMEHTAIlUU

[1K-9.2

3HAaTh: perJaMeHThl OlepaIlHii 1Mo SKCIUTyaTaluu
3aKpEIUICHHOT0 000pyA0BaHus PO(hecCHOHATBEHOM
JeSITENIbHOCTH

3-11K-9.2

YMeTh: pa3pabaTbiBaTh MEPOIPUSITHS 10 MPOAJICHUIO CPOKOB
AKCILTyaTallui, MOACPHU3ALUN U TEXHUIECKOMY
MepPEOCHAICHUIO 00BEKTOB MPOheCcCHOHATBEHOMN
JeSITeIbHOCTH

V-TIK-9.2

Brnaners: HaBBIKAMU YHpaBJICHUA IIEPCOHAIOM CJ'IY)K6LI
OJICKTPHUYCCKOIO 1I€Xa

B-T1K-9.2

4. BOCIIUTATEJIbHAS PABOTA

Kon

Hanpasnenue/nenu

Hcnons3oBaHue BOCIIMTATEILHOIO
IIoTCHIMaJia y'-Ie6HBIX JUCHUITIINH

Coznanue yciosui,
o0ecnevynBaroIInX:
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B18 dhopmupoBanue Hcnonb3oBaHue BOCIUTATEBHOTO

OTBETCTBEHHOCTH 32 MOTEHIMaJa TUCIUIUTHH
npodeccHOHaIbHBIH npodeccCHOHaTBHOTO MOIYJIS IS
BBIOOD, (hopMHUpOBaHUS y CTYACHTOB
npodeccruoHaIbHOEe OTBETCTBEHHOCTH 3a CBOE

pa3BuTHE U npodeccHoHaIbHOE PA3BUTHE
npodeccruoHaIbHbIE IIOCPE/ICTBOM BBIOOpA CTyJCHTaMU
pereHus WHAMBUIYAIBHBIX 00pa30BaTeIbHBIX

TPAaeKTOPHUl, OPraHU3alUH CUCTEMBI
OOIICHHSI MEXKIY BCEMU
y4aCTHHKaMH 00pa30BaTEeILHOTO
mporiecca, B TOM YHCIIE C
UCIIOJI30BAaHUEM HOBBIX
WHGOPMAIIMOHHBIX TEXHOJIOTHA.

OpFaHI/I3aI_II/I$I HHTCPAKTUBHBIX MepOHpI/ISITI/Iﬁ U pcajm3anusa CHCHUATIU3NPOBAHHBIX
3a,I[aHPII>i C BOCIIMTATCJIbHBIM M COLIMAJIbHBIM aKIICHTOM:

- BI)I60p Ha OCHOBC XAapaKTCPUCTUK THUIIA MATCpUalia, HCIIOJbB3YyCMOI'O B IIPOLIECCE
CO3aHHuA MOACIIN,

— BbIOOp goctynHbix CAD-cucteM OT HaudainbHOro srtama co3fanus 3D monenu 1o
KOHEYHOTO 3Tana MOCIOHHOT0 NOCTPOSHHSI (PU3UUECKOTO MPOTOTHIIA;

— BBIOOp METO/1a U3TOTOBJICHUS MO/ICIICH;

— ONpeJeICHHe 3HAYUMMOCTH TOYHOCTH B JICTAIISX U Pa3Mepax;

— BBIOOP METOI0B (PMHUIITHOK 00paOOTKH MOIeTIeH;

— YCTaHOBJICHHE CBSI3U MKy (opMOi u3zienust u ero QyHKIIMOHATLHOCTEIO,

— B3aUMOCBA3b BCE€X BHOCHUMBIX KOHCTPYKTOPCKHX W3MEHEHHII B KOHEYHOM n3acianu C
ux q)YHKHI/IOHaJII)HI)IM Ha3HA4YCHHUEM,

— cobmoeHne TpeOOBaHMN TEXHUKH O€30MacHOCTH MpU NPOBEACHUH paboT IO
W3TOTOBJICHHUIO TPOTOTHIIA.

[lepeuncieHHbIe MEPOTIPUSTHS HANIPABJICHBI Ha!

— (opMupoBaHHE HaBBIKOB pEIIEHUS TEXHMYECKHX 3aJad M0 MPOEKTUPOBAHUIO U
NIPOM3BOJICTBY MOJIENIEii B COOTBETCTBUM C TpPEOOBAHUSMH K KOHCTPYKIIMH, YKa3aHHBIMU
MaTepuaiaMy U cerupuKalusIMu;

- (opMupoBaHHe CIIOCOOHOCTH BHOCHTH W3MEHEHHS B KOHCTPYKIHIO W3/CIHS,
pa3pabaTbIBaTh HOBbIE MEXaHU3MBbl B COOTBETCTBUU C TpeOyeMbIM (DYHKIIMOHAIOM KOHEUHOTO
U3JICTTHS;

— (opMupoBaHHe HaBBIKOB pabOTHI CO CHENMAIBHBIM MPOrPaMMHBIM OOeCIieueHHEM, B
CAM-cucreme W Ha (Qpe3epHBIX CTaHKaX C IeJbI0 OOCECICUeHUsT TOYHOCTH MOJICIIEH,
NPON3BOJICTBEHHBIX U3/EINI U MH)KEHEPHBIX KOMIOHEHTOB;

- (QopmupoBaHuE HaBBIKOB pabOThI HA KOHTPOJIbHO-U3MEPUTEIHLHOM 000pYI0BaHUY;

- (opMupoBaHre yYMEHM M  HaBBIKOB IPOBEPKHM TOTOBOIO  H3JeNUs  Ha
paboTOCIIOCOOHOCTH;

— pa3BUTHE YMEHHMH M HaBBIKOB B pa3paboTke M O(GOPMIICHHU KOHCTPYKTOPCKOM
JOKYMEHTAITUHN, OTOOpaXKaroliel TOYHYI0 M OJHO3HAYHYI0 HH(OPMAIUI0 O KOHCTPYKTHBHBIX
0COOCHHOCTSX U3ICIHS;

- pa3BUTHE TBOPUYECKHMX YMEHHH W HAaBBIKOB, (dbopMHEpOBaHHE TBOPYECKOTO
npo¢eCCHOHATLHO-OPUEHTUPOBAHHOTO  MBIIUICHUS, HEOOXOAMMOTO sl peIIeHUs
HECTaHJAPTHBIX 3aJa4, CIOCOOHOCTH TIPEJAOCTABIATh HHHOBAIIMOHHBIE CIIOCOOBI pEHICHUS
npobiem




- QopmupoBaHuEe HABBIKOB pabOTBl ¢ 00s3aTeIbHBIM COOJIOJCHHEM TMpaBWI U
TpeOOBaHUI TEXHUKU O€30TTaCHOCTH.

5. CTPYKTYPA U COJEPXKAHUE YUYEFHOM JUCIUILJINHBI

OO6mmast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISIET 2 3a4€THBIX CIUHMIIBI, /2 Jaca.

No HaumenoBanue paznena Bunpl yueGHO#M O0s3ar. Atrecta | Makcum
n/m . s JEATEIIbHOCTH, TEeKYILIUH LUst AJIbHBIN
Y4EOHOM MCLHMILTHHBI § TPYIOEMKOCTh B | KOHTPOJb | pasjena | Gaiulsa
> aK. Jacax ycueBaemoc | (popma, | pasmen
o Sl g § 2 I (¢popma, | neoens)
5 S| 58 29 .9 nedenn)
) 2| £ 29 5§
E (] =~ % o) g o W
= 288 = q
o, < < T
= = O
1 TpexmepHoe
JIP1
MOJICIIUPOBAHUE U3ICITHUS 14 | - - 8 | 20 KIL1-5
cornacHo uepTtexy (CAD) (J1P2) 25
2 PeBepcuBHbII
P 5 | -| -] 2] 4 JIP2
WHXUHUPUHT
3 Co3nanue yeprexa
HU3JIENINS C BHECEHHBIMH 68 ) ) 4 3 JIP3
KOHCTPYKTUBHBIMH
W3MEHEHUSIMU K(IJ/II% 4]52 20
4 H3roroBienne neraneu
MPOTOTHUIIA U3/ICIIHS 9-12 | - - 8 4 JIP4
5 [TocTobpaboTka n
MOKpACKa JIeTallen 13-14 | - - 2 4
MIPOTOTHITA U3JEITHS K13-16
JIPS (3amuTa 15
6 COopka u mpoBepka JIP)
(GYHKIIMOHATBHOCTH 15-16 | - | - 4 | 4
MPOTOTHUIIA
3auer 40
Hroro B cemecTpe - | - |28 |44 100

HAMMEHOBAHME TEM U COAEPKAHUE JEKIIMOHHBIX 3AHATUM
1. TpexmepHoe MoeMpoBaHue U3esusi coriiacHo yeprexy (CAD)

OcHoBHble NpUHLMUIBEI MpoekTHpoBaHus B cpeae Autodesk Fusion 360. Onpenenenue
MeTo10B (popMOOOpazoBaHMs IO pa3MepaM U MOBEPXHOCTM, YKa3aHHBIM B yepTexe. Co3naHue
TIM3aHEPCKUX I[BETOBBIX PEIICHWH OKpPACKH MPOTOTHIA. DKCIopT (aimoB cOOpkH B cpere
Autodesk Fusion 360.

2. PeBepcUBHBIN WHKMHUPHHT

OCHOBHBIE TPHHIMIIBEI PabOT C TONUTOHAJIBHBIMU OOBbekTamMu B cpeae Autodesk Fusion
360.0npenenenue MeTo10B (PopMOOOpPa30BaHUS TOBEPXHOCTSIM MOJUTOHAILHON MOJIEIIH.

3. C03}13HI/IC yepTexa u3geJus ¢ BHCCEHHBIMU KOHCTPYKTHBHBIMHA U3BMECHCHUAMHU
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OcHOBHbBIE KOHCTPYKTHBHBIC 3JIEMEHTHI, BOCIIPOM3BOJAUMBIE C MPUMEHEHUEM aJTUTUBHBIX
TEXHOJIOTHI. AHAJIN3 CHOPOEKTUPOBAHHBIX OOBEKTOB C TOYKH 3PEHUS PabOTOCIIOCOOHOCTH W
TEXHOJIOTUYHOCTH. TOMONOruYeckass ONTUMH3alus jAetaneil mportoruna wusnenus. OCHOBBI
co3nanus yeprexei B cpeae Autodesk Fusion 360.

4. U3roroBJjieHUe AeTaJieil MPOTOTHIIA U3/1eJTUs
TexHuka 6€30MaCHOCTH NP MPOBEACHUU PAOOT C TPOTOTUIIOM.

Marepuanst asa 3D nedatu u ux cBorctBa. OcHOBHBIE METOBI U BUbI 3D neyatu. Buabl
kuHematukun 3D mnpuntepoB. Ilporpammuoe obOecnedenne 3D mnpunTepa. Hacrpoiika u
kanuOpoBka mpuntepa. Co3manue ympapnsiomed mnporpammbl gt 3D mpuntepa ¢
ucnonb3oBanuem ciaiicepoB s 3D mewarm (Ultimaker Cura, Polygon X). CroocoGsr
oOecrnieueHns 3alaHHOM TOYHOCTH U CBOMCTB, IIPU U3rOTOBJIEHNH AeTaneil Ha 3D npunTepe.

OCHOBBI JITBS IBYXKOMITOHEHTHOTO CHJIMKOHA U IByXKOMIIOHEHTHOTO IiacTika. Co3anue
auTheBbIX popm Ha 3D npunTeEpe.

OcHoBbl maiiku. Pacuer snekTpuueckux nenei. [IporpamMmmupoBaHue W OpoIIMBKa IjIaT
Arduino. IMToakiroueHne KOMIOHEHTOB K Tuate Arduino.

OcuoBbl pabot ¢ moayiem Manufacture Autodesk Fusion 360. Co3nanue ynpaBistOIImMx
nporpamm. [Togbop u ycraHOBKa MHCTpyMeHTa s ppesepHoro cranka ¢ UITY. Msrortosienue
netaneit mocpenctsom CAM ob6pabotku Ha (pesepHom cTanke ¢ UITY. Usrorosnenue neranei
nocpeactBoM CAM 00paboTku Ha JIa3epHOM pe3ake/rpaBepe.

HJ'IaHI/IpOBaHI/Ie BpCMCHH Ha H3TOTOBJICHHUC aeTraneu npoTroTuria € y4deTomM Tpe6OBaHI/II71
3aJaHus.

5. IMocToOpadoTKa M MOKPACKA JeTaJieill MPOTOTHIIA U3/1eTUs
TexHuka 6€30MacHOCTH MPH MPOBEJCHUN PAdOT C TPOTOTHIIOM.

Texnomornueckoe 000pyJOBaHHE, CTAaHKH, WHCTPYMEHTBI M OCHACTKa Uil (DUHHUIIHOW
o0pabotku wm3nenuii. [loctoOpaboTka W3AENMs: yHalICHHE TOMJIEPKEK, 3a4UCTKA HIKYPKOM,
HINaTJIeBaHUe, TPYHTOBKA, OKpallIMBaHUE pacibuieHneM. KOHTpob pa3MepoB roTOBBIX JIETaJIeH.

6. Coopka u npoBepka GyHKIMOHAJILHOCTH MPOTOTUIA
TexHuka 6€30MaCHOCTH MPU MPOBEACHUU PAOOT C TPOTOTUIIOM.

OcCHOBBI cO3/1aHMsI KJIEEBBIX coeluHEeHHI. OCHOBBI Maiiku. PacyeT snekTpuyeckux Iemneu.
[TporpammupoBanue u nporuBka miat Arduino. IToakmoyeHrne KOMIIOHEHTOB K tuiate Arduino.
[IpoBepka pabOTOCTIOCOOHOCTH MPOTOTUITA U3ACIIUS.

Tembl J1a00pATOPHBIX 3aHATHI

TpexmepHOEe MOAETMPOBAHNE U3JENHS COTTIACHO YEPTEKY
PeBepcuBHBIN HH)XKUHUPUHT

Coznanue ueprexeii B cpene Autodesk Fusion 360
Hactpoiika u xanubposka 3D npunrepa

Usrotosnenue neraneii Ha 3D mpunTepe

o a pk~ w b PE

Nsrorosnenue neraneit mocpeactsom CAM 00paboTku Ha Gpe3epHOM CTaHKE C
qIry

7. WsroroBnenme gerameir mocpenctBoM CAM  00paboTKM Ha  J1a3epHOM
pe3ake/rpaBepe ¢ UITY



W3zrorosneHue aetanei HoCPEICTBOM JIUThS IBYXKOMIIOHEHTHOTO CHJIMKOHA
N3roToBnenue aeraneil oCpeaCTBOM JUThS ABYXKOMIIOHEHTHOTO ITACTHKA
10. IMocroOpaboTka aeranei U3AeIUsI
11. OcHoBBI naliku
12. Pacuer u cOOpKa IEKTPUUECKUX LETeH
13. IInanupoBaHKE MPOU3BOJCTBEHHBIX POLIECCOB

14. Onrumusanus IpOTOTHUIA C YYETOM BBIIIOJHEHUS KPUTEPUEB OLIEHKU

AyIMTOpHBIE 3aHATHS U 0I0/1KET BpeMEeHU HA CAMOCTOSITEIbHYIO MOATOTOBKY CTY/JA€HTA

Aynuropssle 3aHatus (dac.)  |[Ipaktuue C
YyeOHas HaunmenoBanue paznena, cKag aMOCTOAT
He [pakru | Jlabopa |gonroros | S oHaA
TeIist KpaTKOe HAMMEHOBAHUE TEMbI ACOTOB | o
Jlexu Yyeckhe | TOpHBIE Ka p
3aHATUS | paboTHI
TpexmepHOE MOJICTUPOBAHUE H3IEITHS
1-4 | PEXMEP AP A 0 0 12 0 52
cornacHo ueprexy (CAD)
5 PeBepcuBHBIN HHKUHUPUHT 0 0 2 0 4
Cozpanue uepTexa U3eNusl C
6-8 | BHECEHHBIMH KOHCTPYKTUBHBIMU 0 0 4 0 8
U3MCHCHUSMU
N3roroBnenue neranaei mpoToTHIA
9-12 a p 0 0 8 0 4
W3 ICITHS
[TocToOpaboTKa 1 MOKpacka JeTayiei
13-14 p packa X 0 0 2 0 4
MIPOTOTHUIIA U3JICTTUS
COopka u IpoBepka
15-16 pxa ¥ IpoBep 0 0 4 0 4
(GYHKIIMOHAJIBLHOCTH MPOTOTUTIA
Hroro 0 0 32 0 76

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

HpI/I IMPOBECACHNU 3aHATHH H OpraHHu3alun CaMOCTOSITEILHOMI pa6OTLI CTYACHTOB
HCIOJIB3YIOTCA:

1. TpaguuMoOHHBIE TEXHOJOTMM OOYYeHHUs, Mpearoiararolue nepeaadyy MHPOpMaLuu B
FOTOBOM BHUJE, (OPMHUpOBaHME Y4YEOHBIX yMEHHUH 1O oOpa3iy: (MpakTUYECKUE 3aHSATHUSA,
nabopaTopHble paboTHI).

Hcnonp3oBanne TPaaAUIUOHHBIX TEXHOJIOTHII 00ecreynBaeT OPHUCHTHPOBAHUC CTYJACHTA B
NOTOKe MHGOPMAIUH, CBA3aHHON C pa3lIMYHBIMU MOJXOAAMH K BOIIPOCAM, pacCMaTPUBAEMBIM B
npeaciax AUCHUIUIMHBI, CaMOOIIPCACIICHUC B BI)I60pC ONTUMAJIBHOI'0 IIYTU H crnoco0oB
JUYHOCTHO-TIPO(ECCUOHATFHOTO PAa3BUTHS; CUCTEMATH3AIUIO 3HAHUHN, TIOTYYSHHBIX CTYCHTaMHU
B TIPOILIECCe ayIUTOPHOM M CaMOCTOSITEIbHOM padoThl. [IpakTrdeckue 3aHATHSA U TaOOpaTOpHbBIS
paboTsl 00ecreunBarOT Pa3BUTHE U 3aKPEIUICHHE YMEHUN U HABBIKOB.

2 VIHTepaKTHUBHBIE TEXHOJIOTUU OOY4YEeHHMs], MpEeANoaramlue opraHu3anio 00ydeHns Kak
MIPOJYKTUBHOM TBOPYECKOW MEATEIBHOCTH B pEXUME B3aUMOJEHCTBUS CTYACHTOB IPYr €
JIPYTOM H C IIPENOJaBaTEIIEM.

NHTEPAKTHUBHBIE OBPA30OBATEJIBHBIE TEXHOJIOT M




No HaumenoBanue pasnena, Bun HnurtepaktuBHbie popmbl | KomnuecTBo
n/n TEMBbI JUCIUILTAHBI 3aHATHN o0OyueHus 4acoB
Nsrorosnenue neranei JlaGopaTopHas
1. Pabota B ManbIx rpymnmnax 8
IPOTOTHUIA W3NS pabota
[ToctobpaboTtka u mokpacka | JlaGoparopHas
2. P p patop Pabota B ManbIx rpynmax 2
JeTaell mpoTOTUIIA U3ACTHUs pabora
COopka u mpoBepka
p POBEP JlaGopaTopHas
3. | pyHKIMOHATBHOCTH AGoTa Pabora B ManbIx rpymnmnax 4
MIPOTOTHUIIA p
Wroro: 14 yac.
Hcnonb30BaHWEe  HMHTEPAKTUBHBIX  OOpA30BATENBHBIX  TEXHOJOTHUH  CIIOCOOCTBYET

HOBBIIICHUIO UHTEPECA U MOTHUBAIMH YYaIlIUXCs, aKTUBU3AIUN MBICIUTSILHON IEITEIbHOCTH H
TBOPUYECKOTO IOTEHIMANIa CTYACHTOB, JenaeT Oosee 3PQPEKTUBHBIM YCBOCHHE MaTepuala,
M03BOJISICT MHANBHIYaTU3UPOBATh 00YUYEHHE U BBECTH SKCTPECHHYIO KOPPEKIIUIO 3HAHUA.

Opranusanusi cCaMOCTOATEIbHOI padoThI CTYICHTOB

Llens caMocTOATENBHON pabOTHI: 3aKperieHWe 3HAHWHM, IMOJYYEHHBIX Ha 3aHATHUSIX.
CamocrosTenpHass paboTa CTYAEGHTOB TOApa3yMeBaeT IMoJ coboil mpopaboTKy y4deOHO-
METOJIMYECKOr0 Marepuajia C HCIOJIB30BaHUEM PEKOMEHIYeMOIl JUTepaTypbl M WHTEPHET-
MCTOYHHKOB JIJIS IOATOTOBKH K JJAOOPaTOPHBIM paboTaM, 3a4eTy.

7. OHEHOYHBIE CPEJICTBA JJisd BXOJAHOI'O, TEKYHIEI'O KOHTPOJIA U
MMPOMEXYTOYHOM ATTECTALIUHA

@OHJ OLEHOYHBIX CPEACTB IO JUCHUIUIMHE O00ECleyruBaeT MPOBEPKY OCBOEHUS
IUIAHUPYEMBIX pe3yJbTaToB o0OyueHUs (KOMIETEHUMH M HMX MHAMKATOPOB) IOCPEICTBOM
MEPONPUITHHA TEKYILET0, PyOSKHOTO U POMEKYTOYHOI'O KOHTPOJIS 110 AUCLHUIUIMHE.

Cesi3p MEXIy (HOPMHPYEMBIMH KOMIIETEHUIUSMU M (OpMamMu KOHTPOJS UX OCBOCHUS
MIPE/ICTAaBJICHA B CIEAYIONIEH TabmuIe:

[IpoekTupyemble pe3ynbTaTbl OCBOCHUS TUCHUILIMHbI
. CpencTBa u TEXHOJIOTUU
Kon Y MHIUKATOPbl (POPMUPOBAHUS KOMIIETEHIIUH
OLICHKHU
3uats (3) Ynmets (V) Brnanets (B) t
[K-1 3-1IK-1 V-TIK-1 B-TIK-1 JIP1, JIP2, JIP3
I1K-2 3-I1K-2 V-TIK-2 B-TIK-2 JIP1, JIP2, JIP3
I1K-9.2 3-11K-9.2 V-TIK-9.2 B-I1K-9.2 JIP4, JIPS, 3ager

ATTeCTaI_II/ISI JUCITHUITIINHBI
aTTCCTalluIoO B (I)opMe 3a4cTa.

BKJIFOYAC€T AaTTCCTAUIO Pas3acjioB U HNPOMCEKYTOUYHYIO

Ika/jia oeHKH 32 TEKYLIYI0 ATTECTALUIO

®opmel 00s3aTenbHOl | MakcumanbHbil Oani 3a | MakcuManbHBIN
Paznen qucuuminHel | TEKyUIed aTTECTALMU U KOHTPOJBHOE OaJi 3a pasnen
aTTeCTallMu pa3jena MEpONPUSITHE
JIP1
Paznen 1. 15 25 (18)
ATTecTanys pa3aena JIP2 10
Paspen 2. JIP3 10
20 (12)
ATTecTanms passena JIP4 10
P 3. JIPS 10
i 15 (12)
ATTecranus pasuena amra JIP 5




®dopmMmebl 00s3aTebHOM | MakcuManbHBIN O0ait 32 | MakCUMabHBIH
Pazpen nucnuImHel | TEKyIEH aTTeCTaluu U KOHTPOJIBHOE Oa 3a pazaen
aTTeCTaIlMH pa3Jiena MEPOTPUSITHE

Hroro 3a arrecranuro

60 (36)
pas3aciioB

Kpurepun ornienuBanus pazpabdoransl ¢ yuétom meroauk AtomSkills mo nanpasnennto I'K
«Pocatom» u cootBeTcTBYIOT crnenudukanuu craggaproB WorldSkills (WSSS). Kaxmomy
paszeny AUCHUIUIMHBI Ha3HAYeH MPOLEHT OTHOCUTEIBHOM BaXKHOCTH — TaK K€ KaK U B paMKax
WSSS. Cymma Bcex npoieHTOB OTHOCUTENBHOM BaskHOCTH cocTasisieT 100.

B kagecTBe IPOMEKYTOUHOM OLICHKU YCIIEBAEMOCTH CTYIEHTOB B CEMECTPE MCIOJIb3YHOTCS
OLIEHKA BBINOJIHEHUS JIAOOPAaTOPHBIX pabOT, HMHAMKATOPbl M KPUTEPUM OLEHKH KOTOPBIX
cozepkarcs B macnopte (poH/Ia OLEHOYHBIX CPEACTB JUCUUIUIUHEL «IIpoToTUIIMPOBAHHEY.

Kpumepuu oyenxu nabopamopmwix pabom:

MaxkcuMmanbHbI 0ayul BBICTABIIAETCS CTYJCHTY, €CIUM CBOCBPEMEHHO U KaueCTBEHHO
oopMIIeH OTUeT, IpOBeIeHbl HEOOXOUMBbIE pacueThl U MOCTPOEHHMS], AaHbI MIOJHBIE OTBETHI Ha
BOTIPOCHI 110 T€MeE JIa00opaTopHOi paboThl. MUHUMAIBHBIN Oa BBICTABIISIETCS CTYACHTY, €CIIU
3HAHUS TeMbl cjabble, HET MOHUMAHHUS COJEpPXKAaTEIbHOM 4YacTH JIabopaTOpHON paboThl, He
BBITIOJIHEHBI BCE 3aJaHMsI, HEKQUECTBEHHO U HECBOEBPEMEHHO 0(OPMIIEH OTYET.

IlIkaJjia OleHKH 32 IPOMEKYTOUYHYIO ATTeCTAIMIO (3a4eT)

Kpurepuit onennBanus IIxana oneHuBanusg

CTYACHT NOJHOCTBIO PAaCKpPbLI COACPIKAHUC TCOPETHUYCCKUX BOIIPOCOB,
CaMOCTOATCIIBHO, 0e3 HaBOAAIIUX BOIIPOCOB, pCHINII HNPCIJIOKCHHYHO
3aaavy, OOBSICHUI U MOTUBHPOBAJI pCHICHUC 3aJa4u, CMOT' pa3bACHUTDH
0COOEHHOCTHU IMPUMCHCHUA TCOPCTUUCCKUX 3HaHUM Ha IIPpaKTHUKE, YTO
MOKCT BbBIpAKaTbCd B YBCPCHHBLIX OTBCTAX Ha AJOIIOJHUTCIBHBLIC
BOIIPOCKHI ITPCIIOaBaTCIIA.

40-36

CTYAGHT  pacKpbul  COAEpP)KAaHUE  TEOPETHYECKHMX  BOIPOCOB,
IPOJEMOHCTPUPOBAJI 3HAHMS OCHOBHBIX IIOHATHH UM ONPEIEIICHUH,
3HAaHUE CHEeIU(PHUUECKUX IS pacCMaTpUBAEMOrO pasjiella TEPMHUHOB U
X TIOHMMaHHWE, 4YTO MOJKET BBIPAXKATbCS B YBEPEHHOM OTBETE Ha
BOIIPOCHI NPENOAABATENS, HO HE CMOT Cpa3y Pa3bsACHUTb OCOOCHHOCTH
IIPUMEHEHHNS TEOPETUUECKUX 3HAHUMN Ha NPAKTHUKE.

35-30

CTYJEHT  pacKpbUl  COJEp)KaHHE  BOIPOCOB  C OOJBIITUMU
3aTpyaHEHUSIMU, TpeOoBallachk IMOMOIbL MpernojaBaTensiMu B GopMme
HABOJSIIIIUX BOMPOCOB, HAMIOMUHAHMS AJTOPUTMOB DEIICHHS 3a/auu,
CTYJIEHT 3aTPYAHAJICS B OOBSICHEHUH PEIICHUS 3a/1a4H

29-24

CTYACHT HE€ CMOI' paCKpbITb COACPIKAHUC TCOPETUYCCKUX BOIIPOCOB,
MNpoOACMOHCTPHUPOBATL 3HAHUA B PCIICHHUU 3aJlda4v, JaXe CCIIn
npenoaaBarCyib MbITAJICA ITOMOYb B (bopMe HaBOIAIIMX BOIPOCOB U
HAlIOMHWHAHHW aJITOPUTMOB PCIICHUA 3a1a4U1

23-0

Ikajia HTOrOBOM OLIEHKH 32 CEMECTP
HtoroBasi olleHKa MpeAcCTaBIsieT co00i cymMmy OamioB, 3apaOOTaHHBIX CTYJAEHTOM IPHU
BBITIOJTHEHU N ?,allaHI/Iﬁ B paMKax TCKYILICTO0 W MPOMCKYTOUYHOI'O KOHTPOJIA W BBICTABJIACTCA B
cootBeTcTBUM C [lonokeHneM o KpeIUuTHO-MOAYJIBHON CUCTEME B COOTBETCTBUU CO CIEAYIOIIEH
ITKAJIOM:

Ouenka 1o 4-6a1IbHOM IIKaJIe | Cymma GajuioB | Ouenka ECTS |




Orenka 1o 4-0aJUILHOM IIKajle CymmMma GaioB Onenka ECTS

5 — «OTIUYHOY 90-100 A
85-89 B
4 — «xopo1Io» 75-84 C
70-74
D
3 — «yZOBIETBOPUTEIBLHOY 65-69
60-64 E
2 — KHEYJIOBJICTBOPUTEIIHLHOY Hwxe 60 F

PacmmmdpoBka ypoBHS 3HAaHWN, COOTBETCTBYIONIETO TOTYYEHHBIM Oajutam, JaeTcs B
TabnuIe YKa3aHHON HUXKE

Cymma | Orenka

YpoBeHb IPUOOPETEHHBIX 3HAHUI 10 TUCLIUILINHE
6amios | ECTS p pHOoP

«OTIMIHOY - TEOPETHIECKOE COJCPIKAHUE Kypca OCBOCHO MOIHOCTHIO,
6e3 mpoOenoB, HEOOXOIUMBIE TPAKTUIECKUE HABBIKK PAaOOTHI C

90-100 A OCBOCHHBIM MaTepHalioM c(hOPMHUPOBAHEI, BCE TPEAYCMOTPEHHBIE
nporpaMmoii 00yueHus: y4eOHbIC 3a1aHusI BBIMOIHECHBI, KAYECTBO UX
BBITIOJTHEHUS OIICHEHO YUCIIOM 0aJlIOB, OJIM3KUM K MAKCHMAJIbHOMY.

«O4eHb XOPOLIOY» - TEOPETUUYECKOE COJAEPKAHUE Kypca OCBOEHO
MIOJIHOCTBIO, 0€3 MPo0esIoB, HEOOXOAUMbIE MPAKTUYECKHE HABBIKU
85.89 B paboThI C OCBOEHHBIM MaTEPHUAIOM B OCHOBHOM C(hOPMHUPOBAHEI, BCE
MpeAyCMOTPEHHBIC MPOTPaMMOi 00yUeHUs yueOHbIC 3aJaHus
BBITIOJIHEHBI, KAUE€CTBO BBHITIOJIHEHHSI OOJIBIIMHCTBA U3 HUX OLICHEHO

YHCIIOM 0aJIOB, OJIM3KHM K MAaKCUMAIILHOMY.

«XO0po1I0» - TEOPETUIECKOE COEPIKaHUE Kypca OCBOECHO IIOTHOCTBIO,
0e3 mpo0etoB, HEKOTOPbIE TPAKTHYECKUE HABBIKH PAOOTHI €
OCBOEHHBIM MaTepHasioM c(h)OpMUPOBaAHBI HEJJOCTATOYHO, BCE

75-84 C MIPEyCMOTPEHHBIE TPOrpaMMoil 00ydeHus: yueOHbIe 3a/1aHus
BBINOJIHEHBI, KAYECTBO BBIMOJIHEHUS HU OJJHOTO U3 HUX HE OLIEHEHO
MUHUMAaJIBHBIM YUCIIOM 0aJUIOB, HEKOTOPHIE BHIBI 3aJaHUI
BBITTOJIHEHBI C OIIMOKaMH.

«Y IOBIIETBOPUTEIHHOY - TEOPETHUYECKOE COJIEPIKaHHE Kypca OCBOECHO
YaCTUYHO, HO MTPOOEIBI HE HOCAT CYIIECTBEHHOTO XapaKTepa,
HE00XO0/IMMBbIE IPAKTUYECKNE HABBIKU PAOOThI C OCBOEHHBIM

65-74 D MaTepHaioM B OCHOBHOM C()OPMUPOBAHBI, OOJIBITMHCTBO
MPEYCMOTPEHHBIX MPOrpaMMoi 00yueHHs yu4eOHbIX 3aaHuit
BBINOJIHEHO, HEKOTOPBIE U3 BHIOJHEHHBIX 33/1aHUH, BO3MOXHO,
coJiepKaT OLTUOKH.

«ITocpencTBeHHO» - TEOPETHUECKOE COAEPAKAHNE Kypca OCBOEHO
YaCTUYHO, HEKOTOPhIE MPAKTUUECKHUE HABBIKU PaOOTHI HE
c(OpMHPOBAHbI, MHOTHE MTPEYCMOTPEHHBIE TPOTPaMMOil 00ydeHust

60-64 E
yueOHbI€ 3aJaHHs HE BBIIIOJIHEHBI, TM0O0 Ka4eCTBO BHITIOJIHEHUS
HEKOTOPBIX U3 HUX OL[EHEHO YHCIIOM 0auIOB, OJM3KUM K
MUHUMAaJIbHOMY.

Hwxe F «HeynoBneTBOpUTENBHO» - OUEHB Cclla0ble 3HAaHUS, HEIOCTATOYHbIE
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Cymma | Oruenka
0amioB ECTS

60 JUTSE IOHUMAHWMSI Kypca, UMEeTCsl 00JIbIII0e KOJTUIECTBO OCHOBHBIX

YpoBeHb MPHUOOPETEHHBIX 3HAHUH MO AUCIUTLIINHE

OIIHMOOK U HEA0YECTOB.

CryneHT cuMTaeTcst aTTeCTOBAaHHBIM IO pa3fielly, 3aueTy, eciid OH Habpan He MeHee 60%
OT MaKCUMaJIbHOTO 0ajuia, IPeayCMOTPEHHOT0 paboueil mporpaMmoil.

KonTponpHble MeponpusiTHs, 3a KOTOpble cTyAeHT mnoiydmn (O OamioB (HesBKa B
YCTAHOBJICHHBIN CPOK), MojuIexar o0s3aTensHON mepecaade. Cpoku mepeciad KOHTPOJIBHBIX
MEpOIPUATHI B TEUEHHE CEMECTpa ornpeenser kapeapa.

CryneHT, IpornyCTUBLIMKA KOHTPOJIBHOE MEPONPUATHE 0€3 YBaXHUTEIbHON MPUYNHBI WIH
NOJYYUBIIMI 32 HEro HEyIOBJICTBOPUTEIBHYIO OIICHKY, IIOCIE IEepeciayd KOHTPOJIBHOTO
MEpOTPHUATHS MTOTy4yaeT 0ajul HIKE YCTAaHOBJIEHHOTO Ha 25%.

8. YYEBHO-METOJAMYECKOE W WH®OPMAILIMOHHOE OBECHEYEHHUE
YYEBHOM JUCLHUIIAHBI

OcHoBHas JInTeparypa

1. KameneB, C. B. TexHomoruu agauTHBHOTO TPOU3BOJACTBA [DJIEKTPOHHBIM
pecypc]: yuebnoe mocobue/ C. B. KameneB, K. C. PomaneHko. — DIEKTPOH. TEKCTOBBIE
nannable. — OpenOypr : OpenOyprckuii rocynapcTBeHnblii yausepcuter, 9bC ACB, 2017. —
145 ¢. — 978-5-7410-1696-1. — Pesxum poctyna: http://www.iprbookshop.ru/71339.html

JonotHUTeILHAS JUTEpPaTypa

1. BaneroB, B. A. AnauTuBHbIE TEXHOJOTUU (COCTOSHHE U TEPCIEKTHUBDI)
[DnexTpoHHBIH pecypc] :yuebHoe nocobue / B. A. BaneroB. — DIeKTpOH. TEKCTOBBIC JaHHBIE.
— CII6.: VYuuepcurer MUTMO,2015. — 58 c¢. — 2227-8397. — Pexum pocryna:
http://www.iprbookshop.ru/65766.html

IIporpammHoe obecnieuyeHue:
Autodesk Fusion 360
Ultimaker Cura

CAIIP «kKOMIIAC 3D»

CATIP «SolidWorks»
LMS u UnTepHer-pecypcenl:

Oo6pasoarenbublit mopran HUAY MU®U . URL: https://online.mephi.ru/

A w e

=

2. llentp uHPOPMAIIMOHHO-OMOINOTEUHOTO OOecTeueHusl yu4eOHO-HAyYHON AesITeNbHOCTU
HUAY MU®U URL: http://library.mephi.ru/.

3. DnekTpoHHas uHpOpMaLMOHHO-OOpa3oBarenbHas cpepa TU HUAY MUOU URL:
http://stud.mephi3.ru/.

4. DnextpoHHO-OnOMMoTeunas cucrema URL: IPRbooks https://www.iprbookshop.ru/.

5. Kypcsl Beaymux By30oB Poccun mnardopmer OTkpbiToe obpazoanue https://openedu.ru//

2. MATEPUAJILHO-TEXHMYECKOE OBECHEYEHUE YUYEBHOI
JUCLUIINHBI
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Peanmsanus mpakTHYecKkoro pasziena M J1adopaTOPHOTO MPaKTHKyMa paboueil mporpaMMsl
TUCUMIUIMHBL ~ Oasupyercs Ha  Hamumuuu  jaboparopun CAIIP  u  maboparopuu
«[IporoTunuposanue».

JlaGoparopus 218 «Jlaboparopust CAIIP» wuMeeT cleaymollee KOMIBIOTEPHOE
obopyioBaHueE:

17 xomnbroTepoB Ha 0aze mporeccopa Intel (R) Core (TM) i5-3570, CPU 3.4 GHz u
Buneonpoektop NEC M271X;

JlaGoparopus 219 «JlabGoparopus CAIIP»: coxepxxutr 16 KommproTepoB Ha 0ase
nporieccopa Intel (R) Core (TM) i5-2310, CPU 2.9 GHz u Bugeonpoekrop BENQ W600+.

JlaGopatopus 07 «ITpoTOTHNHPOBAaHKEY» OCHAIIEHA CIEAYIOMIMM 000pYJOBAHUEM:

— MyJbTUMEIUa IPOEKTOpP,

— MOHOOJIOKH C JIMIICH3MOHHBIM IPOTPaMMHBIM 00€CIIeUeHUEM,

— 3D-nmpunrepst FORA,

— 3D-ckanep Shining 3D EinScan-SE

— ¢pesepnsbiit cranok YITY SolidCraft CNC-4060,

— Tapenb4aTo-JIeHTOYHBIN nutndoBanbHblid ctanok JET JSG-233A-M,
— TIOKpacodHasi Kamepa,

— rpaBep Kanmubp OI'-145+BI,

— W3MEpUTEIbHBIA HHCTPYMEHT.

JocTynn CTyA€HTOB K NPOTrpaMMHOM cpefe sl BBIMOJHEHHUS JAa0OpAaTOPHBIX paldoT
OCYIIIECTBIISIETCS UePE3 CETEBYIO0 YUEOHYIO BEPCUIO MPOTPAMMHBIX ITaKETOB.

Kaxnprii cTygeHT uMeeT CBOM JIOTHH MW Tapojib JUIA BXOoJa B JIEKTPOHHYIO
UHPOPMaIMOHHO-00pa3oBarenbhyo cpeny T HUAY MU http://stud.mephi3.ru/

Kaxnplii CTyZIeHT MMeeT A0CTYI K 3JIEKTPOHHO-0nbaroTeunoii cucreme IPRbooks.

[Tporpamma coctaBieHa B cooTBeTcTBHMM ¢ TpeboBanussmu OC BO HUAY MUOU no
HanpapieHuto moarotoBku 13.03.02 «DnekTposHepreTHKa u JEKTPOTEXHUKAY.

ABTOp: 1.0. 3aBenytomiero kadeapoit rexnonoruu mamrHoctpoenus E.B. Koznoga.
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