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AHHOTaNINA

JucuuiuimHa «AJIMTHBHOE TPOHM3BOJCTBO» BXOJUT B 00Pa30BaTENbHYIO IMPOrpaMMy

BBICIIETO 00pa3oBaHUsI — MporpaMMmy OakajlaBpyHara IO HANpaBICHHUIO IOJITOTOBKH/
CIEUAIILHOCTH 13.03.02 «OIEKTpO3HEPreTUKa u ANEKTPOTEXHUKA»
HarnpaBieHHocTH/cienranu3aimu  «LuppoBas  sHepretuka». JlucuMIUIMHA — peaH3yeTcs
kadempoii «Ne32».

JucuumnnuHa HauesaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CICAYIOUIMX KOMIETEHIIHIA:

[1IK-4 «ApauTuBHOE TPOU3BOICTBOY»

Co CopepxaHue AUCUUIUIMHBI OXBAaThIBA€T KPYI BOMPOCOB, CBS3aHHBIX C OCHOBaMU
MPOSKTUPOBAHUS W3JIEIHA C TPUMEHEHHUEM CPEJICTB aBTOMATHU3AIMH MPOSKTHUPOBAHUS U
JMAIbHEUIIUM TPOU3BOJCTBOM C IMPUMEHEHHEM aJJAUTHBHBIX TeXHOJOrui. PaccmarpuBarorcs
MPUMEHSIEMBIE B 3JIEKTPOIHEPTETUKE MaTepUaIbl U METOIBI TOCTOOPAOOTKH M3 ICITHHA.

[IpenogaBanne AMCHUIUIMHBI MpeAycMaTpuBaeT cieayioue ¢GopMbl OpraHU3alUU
y4e0HOro TpoIiecca: JISKINH, T1a00paToOpHbIe padOoThl, MPAKTUYECKUE 3aHITHS, CAMOCTOSTEIIbHAS
paboTta oOyJaronierocs.

[TporpaMMo#i ITHUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIONUE BUABI KOHTPOJIS: TEKYIIHMA
KOHTPOJIb YCIIEBAEMOCTH, POMEIKYTOUYHAs aTTecTalus B popme sk3amena (9 cemectp).

OO0mast TpyA0eMKOCTh OCBOCHHS IUCIMILTAHBI COCTABISACT 3 3a4eTHBIX eawHwuibl, 108
YacoB.

S3bIK 00y4YeHUS IO TUCIUILTNHE KPYCCKHIT»



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO JUCIUILINHE

1.1. Ilenu npenopaBaHusi JUCHUTUIIMHBI

Lenbto npenonaBanus SBISETCA MOMydYeHUE 00YYAIOMIMMUCS HEOOXOIUMBIX 3HAHUM UIs
NPUMEHEHHS aJANTUBHBIX TEXHOJOTHH B MPO(GECCHOHATBHOU NEeATEIbHOCTH, 3HAKOMCTBO C
METOJaMHU  aJIUTHUBHBIX TEXHOJOTUHM, HCIOJIb3YyEeMbIMH MaTepHallaMd M  I[OATOTOBKOMN
YIOPaBISAOLIUX IPOTrPaMM JUIsl OCYILECTBIICHHUS ITPOLIECCa U3TOTOBIJICHNUS.

1.2. JlucuuninuHa BXOOUT B  COCTaB  4YacTd, (HOpMHUpPYEeMOH  ydaCTHUKAMU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTeNbHON MPOrpaMMBbl BRICIIET0 00pa3oBaHus (nanee —
OI1 BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3yJIbTATOB OOYUEHUS MO AUCLUUIUIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus OI1 BO.

B pesynbrare u3y4yeHHs AUCHUILUIMHBI OOYYArOIIMICS TOJDKEH o0JIafaTh CIEAYIONIMMU
KOMIETSHIMSIMH WM UX 4yacTsMH. KoMIeTeHIMy U MHAUKATOPbl UX JOCTH)KEHUS IPUBEJICHBI B
tabnuie 1.

Tabnuna 1 — [lepeueHp KOMIETEHIMH U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymma) Kon u Kon n naumeHoBaHue UHIMKATOPA JOCTHXKEHUS
KOMIIETEHIINH HauMEHOBaH1e KOMIIETEHIINH
KOMIICTCHITHT
[TK-4./1.1 BeiOupaeT u HacTpauBaeT 000pyAOBaHUE
aJJIMTUBHOTO MPOU3BOCTBA U UCXOJHBIC MAaTEPUAIIBI
JUTSI ©3TOTOBIICHUSI O0BEKTOB MPOPECCHOHATHHON
JESTEIIbHOCTH U3 KOMIIO3UIIMOHHBIX MaTepUAJIOB
aJITUTUBHBIMU METOJIaMU
[1K-4./1.2 aHanu3upyeT UICTOYHUKHU SHEPTUU U
(bu3nYecKue BJICHUS, IPOUCXOISAIINE B XOE
K-4 U3TOTOBJICHHS 00BEKTOB MPpodeccroHalbHOM
[Ipodeccuonanbubie JIeATETLHOCTH U3 KOMITO3UIIMOHHBIX MaTEPHAIIOB
ATUTUBHOE

KOMIIETEHIIUH aJITUTUBHBEIMH METOJIaMH
MIPOU3BOICTBO

I1K-4./1.3 BBIIOJHSAET pacyeThl U MIPOECKTUPOBAHUE
00BEKTOB PO eCCHOHATBHON eI TeNbHOCTH,
HM3rOTaBJIMBAEMBIX METOJAMH adJUTHBHBIX TEXHOJIOTHH,
C UCIOJIb30BAaHUEM CHUCTEM aBTOMATU3UPOBAHHOTO
MIPOCKTUPOBAHUS
[1K-4./1.4 BeIMONHSAET CTATUYECKUI aHAIN3 MOJCIN
W3/1eNs, TPOU3BOAMMOr0 METOaMHU aJANTUBHBIX
TEXHOJIOT Ui

2. Mecro nucuumaunsl B cTpykrype OI1

HucnuninuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YyUYaIOITUMUCS
MIPU U3YUYECHUH CIIETYIOUIUX TUCLIUIUINH:

— «/HxeHepHas U KOMOBIOTEpHAas rpaduka,

— «IpuknagHas MEXaHUKa»,

— «MarepuanoBeieHue».

3HaHUs, TOJNyYEHHBbIE NPU HW3YUYEHUU MaTepuana JaHHOW AMCLUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAUEHUE, TaK U MCIIONIb3YIOTCS IPU U3YUYE€HUU APYTUX TUCLHUIUIAH:

— «[Ipou3BOACTBEHHAs NPEAAUINIOMHAs TPAKTUKAY,

— «Hanucanue BKP».

3. O0beM U TPYJO0EMKOCTb JUCLIUIUINHBI
JHannable 00 o0meM oO0beMe MUCIUIUIMHBI, TPYJIOEMKOCTH OTAENbHBIX BHJIOB y4eOHOM
paboThI 10 TUCIUILIMHE (M paclpeeieHne 3TOi TPYJOEMKOCTH M0 ceMecTpaM) peACTaBICHbI B
TabmuIe 2.




Ta6mmma 2 — O6beM U TPYJI0EMKOCTh JUCITUTIITUHBI

TpynoemMkocTh 1o

Bun yueGHol paboTh Bcero cemMecTpam
Ne9
1 2 3
Obwana mpyooemxkocms Oucuyunaunst, 3E/ 3/ 108 3/ 108
(dac)
H3 Hux uacoe npakmuueckoii n0020Mo8Ku 12 12
AyoumopHnuie 3anamus, BCETO vac. 16 16
B TOM YHCIJIE:
nexru (JI), (gac) 4 4
npaktudyeckue/cemunapckue 3ansrus  (113), 6 6
(dac)
naboparopusie padbotsl (JIP), (dac) 6 6
KypcoBoii npoekT (padota) (KII, KP), (dac)
9K3aMeH, (Jac) 9 9
Camocmosmenvnas paboma, Bcero (dac) 83 83
Buo npomesicymounoi ammecmayuu: 3auer, s, s,

audd. 3auer, sx3amed (3auer, Judd. 3au, Dk3.)

4. ConeprxaHue JUCIUTIINHBI
4.1. Pacnpezenenue Tpy0€MKOCTH TUCIUIUIMHEI TIO pa3/iejaM U BUIaM 3aHSITHIM.
Pa3nensbl, TeMbl AUCHUIIIMHBI U UX TPYAOEMKOCTh PUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Pazesnbl, TeMbl TUCIHUILIHNHBI, UX TPYAOEMKOCTh

Pazgensl, TeMbI JUCITUTLIMHEL

Jlexkun
(dac)

3 (C3)| Jp
(dac) (uac)

KIT/KP
(dac)

CP (uac)

Cemectp 9

Paspnen 1. Beeaenue B aqiMTHBHBIE TEXHOJIOTHU.
Tema 1.1. BBeaenue B afiMTUBHBIE TEXHOJIOIMHU U UX
MECTO B IIPOU3BOJICTBE.

Tema 1.2. HopmarusHnas 6a3a, ECK/, ECT u
TEXHOJIOTHYECKast JOKYMEHTAIIUS.

Tema 1.3. CAIIP, uudposas Mojeb 1 MOATOTOBKA
JIAHHBIX U1 [I€YaTH.

Tema 1.4. Kitaccudukaiust TEXHOJIOTHH aJIATUBHOTO
MTPOU3BOJICTBA.

16

Paspen 2. FDM, SLA, SLS, SLM TtexHonoruu
Tema 2.1. FDM/FFF-nieuats: moaroroBka,
napameTpbl, 1eGeKTbl U KOHTPOJTb.

Tema 2.2. SLA-nieyats u hoTOmOIMMEPHBIE
TEXHOJIOTHH.

Tema 2.3. CenekTHBHOE JIa3epHOE TIABJICHUE
METAJJTMYECKUX TTOPOIIKOB.

Tema 2.4. duznueckre IPOIECChl JTa3ePHOTO
aJIUTUBHOTO MTPOU3BOICTBA.

35

Paznen 3. [IpumeHeHre aiTUTHBHBIX TEXHOJIOTH.
Tema 3.1. OnopHBIE CTPYKTYPBI ¥ TEXHOJIOTHYHOCTh
KOHCTPYKITUH.

Tewma 3.2. Marepuanst AJ1s aiTATABHOTO
MPOU3BO/ICTBA.

Tema 3.3. JledekThl aJIUTUBHOTO MPOU3BOJICTBA U
CIOCOOBI MX TPEAYIPEKACHUSI.

Tema 3.4. IlocToOpaboTka geraneii mocie aIIuTHBHOTO
MTPOU3BOJICTBA.

20

5




Paznen 4. Texauueckuii KOHTPOIIb.

Tema 4.1. Metpoiorus, neheKTOCKOHS U KOHTPOJIh
KauecTBa. 1 12
Tema 4.2. O0opynoBanue, pabodee MecTo,
0e301MacHOCTh M HANIPABJICHUS PAa3BHUTHSI.

HUroro B cemectpe: 4 6 6 83

Hroro 4 6 6 0 83

IIpakTnueckass MOATrOTOBKA 3aKJIIOYAETCSl B  HEMNOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4JalIUMHUCS  OMNpEAeNCHHBIX  TPYIOBBIX  (PYHKIMIA,  CBSI3aHHBIX C  Oynaymen
npodeCCHOHATIBHOMN 1A TETbHOCTBIO.

4.2. CopnepxaHue pa3/ieJioB U TEM JICKIIMOHHBIX 3aHSATUH.
ConepxaHue pa3/eiioB U TEM JICKIIMOHHBIX 3aHITHI MIPUBEIACHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TeM JEKIMOHHOIO LUK

Howmep
HazBanue u conepxaHue pa3/iesioB U TEM JIEKIIMOHHBIX 3aHSATHN
pasnena
1 BBenenue B afIUTHBHEIE TEXHOJIOTHUH.

Tewma 1.1. BBenenne B aiTUTHBHBIE TEXHOJIOTHHI U UX MECTO B TIPOU3BOJICTBE.
— lloHsATHE aqANTHBHOTO IPOU3BOICTBA.
—  Otnuure aaIuTUBHBIX TEXHOJOTHIA OT CyOTPaKTHBHEIX U JOPMOOOPa3yIOIINX
METOJIOB.
— OO0nacTv NpUMECHEHHUSL.
— IlpeumymiecTsa aqAUTHBHOTO MPOU3BOICTBA.
— OrpanuucHusl.
— MHTeHcudukaius Ipou3BOJICTBA 3a CUET aBTOMATH3AIMA KOHCTPYKTOPCKO-
TEXHOJIOTHYECKON ITOATOTOBKH.
Tewma 1.2. Hopmarusnas 6a3a, ECKJI, ECT/] u TexHonornueckas JOKyMeHTaIISI.
— ECKI u ECT/: Ha3HaueHue U pa3inyusl.
— TepmuHsL
— JloxymeHnTsl obmiero Haznauenns mo ECT/.
— OCHOBHBIE TEXHOJIOTHYECKHE JOKYMEHTHI.
— UT0 AOMKHO OBITH OTPAKEHO HA YEPTEKE JIETANU IS ITATHBHOTO TIPOU3BOJICTBA.
— JloxymeHTamus Ha UKJ a[UIATUBHOTO IPOU3BO/ICTBA.
— TunoBoi U eAMHUYHBINA TEXHOJIOTMYECKUI poLecc.
Tema 1.3. CAIIP, uudpopast Moesb ¥ ITOATOTOBKA JAHHBIX JIJIS [ICUATH.
— CocraB cucTeM aBTOMAaTU3UPOBAHHOTO MMPOSKTUPOBAHUSI.
—  DOtamnbl pa3pabOTKH NMEKTPOHHON MOJIENHN JI€TaNH.
— ®opwmartsr (aios.
— Ocobennoctu STL, STEP, 3MF.
—  ®opMbl IpeACTaBIEHUS MOJIETEH.
— Pa3zbuenne Mmozaenu Ha CJIOH.
— BrIcoTa cnost Kak mapameTp pa3perieHus mo BEICOTE.
— G-code kak (aitn TpaekTOpHil U TexHOMOTHUeCKuX KoMaH 1 juis FDM-nipunTepa.
— Tomonorndeckas ONTUMHU3AINS: CHIDKEHNE MACCHI TIPU COXPAHCHUH KECTKOCTH U
MIPOYHOCTH.
Tewma 1.4. Knaccuukanys TEXHOIOTUN aIiTATHBHOTO MPOU3BOJICTBA.
— TexHOJO0TMU HA OCHOBE MOPOIIKOBOTO CJIOS.
— TexHOJ0TrMU HAIPABICHHOIO MOABOIA MaTepuasa U SHEPTUH.
—  DKCTPY3UOHHBIE TEXHOJOTHUH.
—  @DOoTOnoIUMEpPHbIE TEXHOJIOTHH.
— CooTBeTCTBHE TEXHOJIOTHMHU M HCXOJHOI0 MaTepHaa.

6




— TexHonoruu, re gomyckaercs paboTa 6e3 Mo yIepiKeK s TPOOIEMHBIX
KOHCTPYKIIUH.
— CpaBHeHHE TEXHOJIOTHH.

Pasnen 2. FDM, SLA, SLS, SLM texnonoruu
Tewma 2.1. FDM/FFF-ieuars: moAroToBka, mapaMeTpsl, JeGeKThl i KOHTPOIIb.
— ®wusuyeckas CynIHOCTH IpoIiecca.
— TloxaroToBka Mojienu B claicepe.
— G-code.
— OcCHOBHBIC ITApaMETPHI.
— MexcnoliHas aares3us.
— Anresus nepBoro clos.
—  OpueHTaIms OTBEPCTHH.
Tewma 2.2. SLA-nieyats u poTONONMMEPHBIE TEXHOIOTHH.
— ®usnueckas CyIIHOCTh MpolLecca.
— TloaroToBka Mozenu B criaicepe.
— OcHOBHBIE TapaMETPHI.
— MexcnoliHas aaresus.
— Anresus nepBoro cios.
— OpueHTarnus aerany.
Tewma 2.3. CenekTuBHOE JTa3epHOE TUIABJICHHE METAIUTHYECKUX MTOPOIIKOB.
— @usnueckas CyLIHOCTb IIpoLecca.
— OcHOBHBIE JIEMEHTHI IIpoIiecca.
— JeticTBus ynpasisomiero [10.
— IloaroroBka K MPOU3BOJACTBY.
— KoOHCTpPYKTHBHBIC OrpaHHYCHHUS.
— Texuomoruunsle geranu misgt SLM.
— Tlonoxenue neranu Ha maardopme.
— Tunuunoe cocrosgHue neranu nociae SLM.
— Ilopucroctb 1 €€ 10ImyCTUMOCTb.
—  AHM3OTPOIHUS MEXaHUYECKUX CBOWCTR.
Tewma 2.4. ®uznueckre NpoIecchl Ja3ePHOTO aITITHBHOTO POU3BOJICTBA.
— JlazepHoe u3ny4eHue.
— llocnemoBarenbHOCTh PUIUIECKUX SIBICHUH.
— Banna pacmasa.
— IlapameTtps! pexxuma.
— BnmsHME TONIIWHEL CITOS.
— 3alIUTHBIA Tas.
—  OmuOKYU SHEPreTHIECKOTO PEKIMA.
—  Oco0eHHOCTH AJIEKTPOHHO-TYYEBOTO TIABIICHUS.
— MogenupoBaHue MPOIECCOB.

Pasnen 3. [IpumMeHeHre al/TATUBHBIX TEXHOJIOTHH.
Tema 3.1. OnopHBIE CTPYKTYPBI M TEXHOIOTHYHOCTH KOHCTPYKIIHH.

— Ha3naueHne ONOpHBIX CTPYKTYD.

— [punnunuanbHas 0COOCHHOCTH MOICPIKEK.

— Korma monnepxku HyKHBI.

— Korma moxnep Ky MOXKHO HE UCITOB30BaTh.

— Pyunoe no6aBnenue u ynaneHne Mo IepiKeK.

—  OmunOKu npy Ha3HAYEHUH MTOIIEPIKEK.

— Ilpuémsl cHIKEHUS 00bEMA TOIIEPIKEK.

— IlpakTudeckue KpuTepruu BHIOOpA OPHEHTAINH.
Tema 3.2. Marepualisl 47151 aJIUTUBHOTO TPOU3BO/ICTBA.

— Marepuanst aiis Texnosnoruu FDM.

—  ®orononumeps! i TexHonoruu SLA.

— Merannuyeckue NOPOLIKH.




— MeToabl BeIIEICHUS HYKHOW QpaKIim.
— OO0opynoBanure KOHTPOJIS (PPAKIIMOHHOTO COCTAaBa.
— IloaroroBka u peHOBaLUs TOPOLIKOB.
— Mertoabl KOHTPOJISL pa3Mepa YacTHLL.
— Kontpons xuMuieckoro cocrasa.
— KopposuonHocToiikre cray.
— Bmmsane matepuana Ha e eKTh ¥ TOCTOOPaOOTKY.
Tema 3.3. ledeKTsl aqAUTUBHOTO MMPOU3BOJICTBA U CIIOCOOBI X MPEAYIPEKICHHUS.
— JledekThl meyatu npu UCNOIB30BaHUK TeXHOJIOTUU FDM:
— [puunHbl nedeKToB nMeyaTu Npyu UCTIONb30BaHUU TexHosoruu FDM
— JledekThl meyatu pu UCNOIB30BAHUU TEXHOJIOTUU SLA
— JledexThl neyaty mpu ucnosib3oBanuu Texnonoruit SLM/LPBF
— [puunnsl 1edeKTOB nevyaTH Py UCTIOJIB30BaHUU TexHoIorun SLM
— JledekThl meyaTu pu UCNONL30BaHMK TexHOorun DED
— Mertoas! npenynpexaeHus AeeKToB
Tema 3.4. ITocToOpaboTKa aeTaici mociie aaIuTHBHOIO IPOU3BOICTBA.
— IlocToGpaboTka netaneii mocne npuMeHeHus TexHonorun FDM.
— IlocToOpaboTka geTaneit mocie npuMeHeHus Texaonorun SLA.
— IlocTo6paboTka METAITMYECKUX JIeTallel Tocie mpuMeHeHust TexHonorun SLM.
— TepmoobpaboTka 10 OTAETCHHS OT IIATHOPMEL.
— llocnemoBarensHOCTH 00paboTky ipu nepenade B OTK.
— @uHHIHAL MeXaHUYecKas 00paboTKa.
— Tepmuueckas oOpaboTka.
— Busane moctoOpadboTku Ha (HYHKIHOHAIBHBIC CBOHCTBA ACTAIIH.

4 Pasznen 4. TexHuueckuii KOHTPOJIb.
Tema 4.1. Metpomnorusi, 1eeKTOCKONHS U KOHTPOJIb KauecTBa.
— Onpexnenenne 00bEMa KOHTPOJISL.
— KoHTposas reometpuu.
— 3D-ckanupoBaHHue.
— Ipodunomerp-npodunorpad.
— Kontpoas marepuana.
— Tonyyenune meramnorpaduyeckoro numoda.
— Hepaszpymaromuii KOHTpOJIb.
— Tomorpadus.
— UcnbrTanus Ha IPOYHOCTb.
— KoHTpois mopomkos.
Tema 4.2. O0opynoBanue, pabouee MeCTO, 0€30MIaCHOCTh M HAIIPABJICHUS Pa3BUTHU.
— Bpeansie pakTopsl.
— CpencrTBa HHAMBUAYAIBHON 3aIUTHI.
— OcHamenue pabouero mMecra.
— T'mOpuaHOE aIMTHBHOE TPOU3BOJICTBO.
— Hanpasnenus pa3sutusi 000pyIoBaHus.
— Hanpasnenus pa3BUTHS TEXHOIOTHH.
— CranpapTsl.
— Pousp aBTOMaTH3a1MM B MHTEHCU(UKAIIMY TIPOU3BOICTBA.

4.3. IlpakTtuyeckue 3aHATHSL
TeMbl MpakTHYECKUX 3aHATHHA U X TPYTOEMKOCTh ITPUBEICHBI B TAOIHUIIE 5.

Ta6m/1ua 5-— HpaKTI/I‘-ICCKI/IC 3aHATUA U UX TPYAOCMKOCTDb

3 aux No
MPaKTUYECKOM | pazaena
MOATOTOBKH, | IMCLMII

Ne | Tems! npaktnueckux | PopMel MpakTU4YECKUX | TpyroeMKOCTb,
n/m 3aHATUN 3aHATUN (uac)




(qac) JIUHBI
Cemectp 9
1 | Co3nmanue MOJENH 110 Keiic-MeTon 5 5 1
YEPTEKY
2 Cosanue Moaenu
OTBETHOH 4acTH Keiic-meTon 2 2 2
MeXaHH3Ma
3 Pa3pabotka
MapIIpyTHON KapThI Keiic-meton 2 2 3
U KapThl U3MEPEHUN
Bcero 6 6
4.4. JlabopaTopHbIE 3aHATHS
TeMmbl JTabOpaTOPHBIX 3aHATHH U X TPYJAOEMKOCTh MPUBECHBI B TaduIe 6.
Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYIOEMKOCTb
W3 Hux Ne
Ne HanmenoBanue 1abopaTopHbIX padboT TpynoeMKoCTS, | PAKTHUCCKOH | paspiena
/11 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 9
1 IToaroroBka MoIeny K U3rOTOBJIEHUIO 2 2 1
METOJIaMH aIMTUBHBIX TEXHOJIOTUH
2 Usrorosienue neranu rexuosiiorueiit FDM 2 2 2
3 [TocToOpaboTKa U3 eIHiA 2 2 3
Bcero 6 6

4.5. BsInoNHEHHE KypCOBOTO MpoekTa/ KypcoBOil paboThI

VY4eOHBIM MJIaHOM HE MPEIyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarOIIXCs
Bunasl camoctosTensHON paboThI M €€ TPYI0EMKOCTh PUBEIEHbI B Tabnuie 7
Tabauna 7 — Busabl camocToaTeIbHOU paboThl U €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 9,
Buna camocrositensHOM paboTh
yac yac

1 2 3
N3yuenune TeopeTnueckoro Marepuana 35 35
qucturiaHbl (TO)
IToaroroBka K TEKyIeMy KOHTPOJIIO 18 18
ycneBaemoctu (TKVY)
Jomamraee 3apanue (/13) 16 16
KonTponbubie pabotel 3a0uHnKOB (KP3) 4 4
IToaroroBka K MpoOMeXyTOYHOMU 10 10
atrectrauuu (ITA)

Bcero: 83 83

5. Ilepedyens yueOHO-METOIUYECKOTO 0OECTICUCHUSI
JUTSL CAMOCTOSITEIPHON PabOThl 00YUYaAIONIUXCA M0 TUCIUIUTHHE (MOTYITIO)
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Y4eOHO-MEeTOINYECKHE MaTepUalbl IJIsl CAMOCTOSTENILHOW paboThl 00yJaroIIuXcs yKa3aHbl B
IL.11. pa3aenoB 6-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX M3JaHUN
IlepedyeHpb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHU NpHUBeeH B Tabaule 8.
Tabmuua 8— IlepeyeHp MevyaTHBIX U JICKTPOHHBIX YUEOHBIX M3AAHUN

Komuectso
SK3EMILTIIPOB B
Ugll_ﬂgg)/ ec bubnuorpaduueckas ccpuika 6H(6KJEZOI\::K6
AIIEKTPOHHBIX
IK3EMILTSIPOB)
https://e.lanbook.com/ Poicun, A. B. A1uTHBHBIC TEXHOJOTHH B
book/461471 AJIEKTPOIHEPreTHKE : yueOHoe mocooue / A.

B. Pricun, C. B. Conénsiii. — CankT-
[TetepOypr : 'VAII, 2023. — 66 c. — ISBN
978-5-8088-1880-4

https://lib.guap.ru/jirbis2/ Beenenune B Creo Parametric 6.0: y4eOHo-
indexlphp?optionzcom_irbis METOANYECKOEC 1mocooue / 2. M.
&view=irbis&Itemid=108 AbapacdukoB [u ap.]; C.-Ilerep6. roc. yH-T
a’pokocMm. mpubopoctpoeHus. - CaHKT-
[TetepOypr: I'VAII, 2021. - 78 c.

https://lib.guap.ru/jirbis2/ MonenupoBanue B cperae Creo Parametric
index.php?option=com_irbis 6.0 : yueObHO-MeTOAMYECKOE mocobue / D.
&view=irbis&Itemid=108 M. A6apacdukos, B. I1. Ky3emenko, A. B.
Peicun, C. B. Conensrit ; C.-Ilerep6. roc.
VH-T  a3pOKOCM. MPHUOOPOCTPOCHUS. -
Cankr-IlerepOypr: U3a-so I'YAIL 2022. -
74 c.

https://lib.guap.ru/jirbis2/ OcuoBbl pabotel B NX Siemens : ydebHO-
index.php?option=com_irbis | MeToaH4YeCKOE nmocobue / A. B. Pricun, C.
&view=irbis& Itemid=108 B. Conenniii, O. 4. Conenas, B. IIL
Kysemenko ; C.-Iletep0. TrTOC. VYH-T
a’pokocM. mpubopocTpoeHus. - CaHKT-
[TerepOypr: M3n-Bo 'YAII, 2021. - 54 c.

https://lib.guap.ru/jirbis2/ OcuoBbl pabotel B T-Flex CAD : yuebHo-
index.php?option=com_irbis | MeTom4eckoe mocobue / A. B. Poicun, C.
&view=irbis&Itemid=108 B. Conensiit, O. 4. Conenas [u ap.] ; C.-

[Terepo. roc. YH-T a’POKOCM.

npubopoctpoenust. - Cankt-IlerepOypr:

Usn-so I'VAII, 2022. - 60 c.
https://lib.guap.ru/jirbis2/ PaGotst B Kommac-3D @  yueOHO-

index.php?option=com_irbis | MeToaHYECKOE mocobue / A. T1. BoOpsIioB,
&view=irbis&Itemid=108 B. II. Kysemenko, A. B. Pwicun ; C.-
[Terepo. roc. YH-T a’POKOCM.
nprOOPOCTPOCHHS. - DIEKTPOH. TEKCTOBBIC
naH. - Cankt-IlerepOypr : Uzn-so I'VAIIL
2023. - 64 ¢/

7. TlepeueHb 3IEKTPOHHBIX 00Pa30BaTENBLHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMMYHHUKAIIMOHHOH ceTu «HTepHeT»
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[Tepeuenn AIICKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB WH()OPMAITMOHHO-
TEJICKOMMYHUKAIIMOHHONW cetn «UHTepHeT», HEOOXOAMMBIX IS OCBOSHHUS TUCIUILIAHBI
npuBe/ieH B Tadymie 9.

Tabmua 9 — IlepedeHb SICKTPOHHBIX 00pPA30BATEIBHBIX PECYPCOB  HH(OPMAIMOHHO-
TEJIICKOMMYHHUKAIIMOHHON ceTH «HTepHeT)

URL agpec HaumenoBanue
https://pro.guap.ru/ DJIeMEHTBI DJIEKTPOHHOIO Kypca 0 JUCIMILIMHE Pa3MEIeHbl BHYTPH

OUOC I'VAII «MaTerpupoBanHas cpeia 00ydeHUs».

https://Ims.guap.ru Bupeokypc Jiekiuii ¢ My IbTHMEAUHHBIMEA TPE3CHTAIIHSIMHU T10

JUCLUTUTMHE pa3MeIIeH cucTeMe TucTaniuonHoro ooyuenus ['Y AIL

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA
8.1. IlepeyeHp TPOrpaMMHOTO OOECHECUSHHMS, HCIOJB3YEMOIr0 IpPHU OCYHICCTBICHHU
00pa30BaTesIbHOTO Hpolecca Mo TUCHUIIIHHE.
[lepedeHp UCIONB3yEeMOTr0 MPOrPaMMHOT0 obecrieueHus npeacrasieH B Tabuuie 10.

Tabmuna 10— [lepeuens nporpaMmMHOro obecreyeHus

Ne i/t HaumenoBanue

1 SolidWorks (morosop I'Y AIl, urdopmarnus o JIMIEH3UHU MPECTABICHA MO CChLUTKE
https://guap.ru/it/system/iso/po).

2 KOMITAC-3D (morosop I'YAII, urdopmanus o JTUIEH3UH TPECTaBICHa MO CChUTKE
https://guap.ru/it/system/iso/po).

3 OrcaSlicer (nmuuensuu GPL/LGPL/MPL).

SN

PrusaSlicer (muiensuun GPL/LGPL/MPL).

5 DOnexTpoHHas uHpopMalmoHHO-o0pa3oBarenbHas cpeaa ['Y Al « MuTerpupoBanHas
cpena ooyuenwusi» (https://pro.guap.ru/) paspadborana corpyanukamu ['Y AIT (BBeaeHa B
skcmutyaTanuio nprukasom ['YAIT ot 06.06.2017 Ne 05-215/17), nepedyensb Moayiei u
ux GYHKIIHOHATBHOE Ha3HAYCHUE U3JI0XKEHBI IO cehlIke https://guap.ru/it/system/iso

6 OdunmaneHbli callT 00pa3oBaTeNbHON opraHu3anuu B cetu « IHTepHeT»
(https://guap.ru/), paspadotan corpyauukamu ['Y ATl (BBeieH B KCILTyaTaIUO
IMpukazom I'YAIT ot 23.03.2023 Ne 05-145/23).

7 Microsoft Office 2019 (morosop I'VAIIL, uHdopmatins o JUIEH3UHU MPEICTaBICHA 110
cepuike https://guap.ru/it/system/iso/po).

8 Bpaysep amst pabotet B UnTepuere Sunekc bpaysep (nmuuensun GPL/LGPL/MPL).

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CHUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIlecca MO JUCITUILTAHE

[lepeuenr UCHONB3yEMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuua 11— Ilepedyenb HHPOPMALIMOHHO-CIIPABOUHBIX CUCTEM

Ne n/mt HaumenoBanue

1 OnekTpoHHbId Katajor Oubmuoreku ['YAII ¢ mgoctymom k 0a3e MOITHOTEKCTOBBIX
uw3nanuii (https://lib.guap.ru.), moctym uepe3 JUYHBIN KaOWHET YUTaTENs] OUOITUOTEKH
I'VAIL

2 Hayunas snextponnas 6ubanoreka «eLIBRARY» (https://elibrary.ru/), moctym uepes
TUYHBIA KaOuHeT unTtarens ononuoreku ['Y AIl a taxxe no IP -aapecam 'Y AT
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https://lms.guap.ru/

3 ObC «Jlampy» (https://e.lanbook.com/), moctynm depe3 nHMYHBI KaOMHET YHUTATEIsS
oubmmorexku ['YAIIL a Taxxke mo IP -agpecam ['YAII
4 3BC Znanium ( https :// znanium . ru /), moctyn yepe3 JMYHBIA KaOWHET YUTATEIS

oubmmorexu ['Y AIL a Taxxke no IP -agpecam 'Y AII

9. MarepuanbpHO-TeXHUYECKast 6a3a

CocrtaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW [uId  OCYIIECTBICHUS
00pa30BaTeNLHOTO MpoIiecca MO TUCIUIUTHHE, IPECTaBIeH B Tabmuiel 2.
Tabmuna 12 — CoctaB MaTepHalibHO-TEXHUYECKON 0a3bl
Howmep
Ne HanmeHnoBaHue cocTaBHOW 4acTH ayIUTOPUHU
n/n MaTepHaTbHO-TEXHUUECKOW 0a3bl (npu
HEOOXOAMMOCTH)
1 | MynpTumenuiiHasg JiekuMoHHas ayautopus: CrHenuanu3upoBaHHAS 21-21 (yn.
Mebenb, TEXHHYECKHE CpeAcTBa O0ydeHus, ciayxamue Ui Bosnbmas
npeacTaBieHus yueOHoN uH(popMaluu OOJbIION ayuTOpUu; Habop Mopckas, 1.67,
J€MOHCTPALIMOHHOT O 00opy10BaHuUs (MHTEpaKkTUBHBIN it A)
MYJIbTUCCHCOPHBI JHCIUICH Ha mepekaTHoi croiike FocusTouch '
Huaronans 70" — 1 mr., [I9BM — 1 mr.); OGecrnieueH IOCTyml B
ANEKTPOHHYI0 MH(pOpMalMoHHO-00pa3oBarenpHyto cpeny ['YAII no
JIOKQJIbHOW BBIYMCIMTENILHOM ceT Wi Touke goctyna WiFi.
2 | JJaboparopusi KOMITBIOTEPHOTO MO/ICITHPOBAHUS: 31-04 (ya.
— CHeuuaIu3upoBaHHas MeOellb; Bosbiast
— TEXHUYECKHE CPEJCTBAa OOYUCHUs, CITy)KAIIHe sl IPEACTABICHUS Mopckas, 1.67,
yuebHoi undopmanuu; [I9BM - Jlucnneit unrepaktuBubiii HTC- 1 it A)
IIT.
Jlaboparopnoe oOopynoBanue: IIOBM — «Mecto pabouee
aBTOMAaTH3MPOBaHHOE» — 18 mIT.
ObecnieueH 10CTYM B JIEKTPOHHYIO HH(POPMAIIMOHHO-
oOpazoBarenbhyto cpeny ['Y All o iokanbHON BEIYUCIUTEIBHON
ceru ui touke gocryrna WiFi.
3 | JJaGoparopwust mpOMBITINIEHHOW POOOTOTEXHHUKH 31-06 (ym.
— CHeuuaIu3upoBaHHas MeOellb; Bosnbiiast
— TEXHUYECKHE CPEJCTBA OOYUCHHs, CITy KaIIHe sl IPEACTABICHUS Mopckas, 1.67,
yuebHoit uadopmaruu; [I1I9BM - ucnneit unrepaktusubiii HTC- 1 . A)
IIT.
JIaGopatoproe ob6opyznoBanue: FDM nmpunrep — 2 mr, LCD npunTep
— 1 mt., pyyHOl HHCTPYMEHT Ui 0OpaOOTKHU U3JEIUNA U U3MEPEHUH.
Obecneuen  joctyn B AIIEKTPOHHYIO UH(POPMALMOHHO-
oOpazoBarenbhuyto cpeny ['YAII mo joxkanbHOW BBIYHUCIUTEIHHOU
ceru ui touke gocryrna WiFi.
4 | JlabopaTopusi HOBBIX PON3BOICTBEHHBIX TEXHOJIOTHH: 417
— CHeuuaIu3upoBaHHas MeOelb; (MockoBckuii
TEXHUYECKHE CPEJCTBa OOYYEHHs, CIy)Kalllue ISl TPeACTaBICHUS mp., 1.149 BA,
yueOHOi uHpOpMalny; I19BM - «Mecto  pabouee . A)

aBTOMAaTH3UPOBAHHOEY» — 8 TIT.
— JlabGoparopuoe ob6opynoBanue: FDM mnpunrep — 12 wmr, LCD
NpUHTEp — 4 IIT., pyYHOU HMHCTPYMEHT Ajisi 0OpaOOTKU H3Aenuil U
n3Mepenuit. ObecrieueH AOCTYH B AJIEKTPOHHYIO MH(POPMALUOHHO-
obOpazoBarenbhayto cpeny ['YAII mo joxkanbHOW BBIYHUCIUTEIHHOU
ceru wim Touke gocryma WiFi.
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10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOUYHOM aTTecTaIlun
10.1. CoctaB OIICHOYHBIX CPEICTB/JIS IPOBEACHUS IPOMEKYTOYHOW aTTeCTalluu
00ydJaromuxcs Mo AUCUUIIINHE MPUBEACH B Tadimie 13.
Tabmuna 13 — CocTtaB OlIEHOYHBIX CPEACTB ISl IPOBEICHHS IPOMEKYTOYHOH aTTeCTalluu

By mpomMeXyTOYHON aTTecTaluu [TepedyeHb OIICHOYHBIX CPEACTB
Cnucok BOMPOCOB K IK3aMEHY;
DK3aMeH
TecThl.

10.2. B kauecTBe KpUTEpHUEB OIEHKH YPOBHSA CGHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH O0YYaloUMMHCA TPUMEHSAETCS S-0ajulbHasi MIKajla OLEHKA CHOPMUPOBAHHOCTH
KOMIIETEHIIHIA, KOTopas npuBeeHa B Tabumie 14. B TeueHne cemectpa MOXKET HCIIOJB30BAThCS
100-0annpHast ~ mKajma  MOJAYJIBHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  IpaBHIIa
UCIIOJIB30BaHUSI KOTOPOH, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHBHBIM aKTOM
['YAIL
Tabmuna 14 —Kpurtepuu ouieHKH YpoBHsI chOPMHPOBAHHOCTH KOMIETEHLIUN

Or11eHKa KOMITETEHITUI

Xapakrepuctrka chOPMUPOBAHHBIX KOMIIETEHLIMA
5-0ayutpHad mIKama P P (bopupo

OO0yyarommiics:

— r1y0OKO U BCECTOPOHHE YCBOUII IIPOTPaMMHBINA MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIIC0BATEIHLHO U TPAMOTHO €TI0 M3JIaracr;

— ONHpasiCh HAa 3HAHWS OCHOBHOW W JIONMOJHUTEIBLHON JIUTEPATYPHI,
«OTIIAYHOY TECHO CBSI3bIBAET YCBOCHHBIC HAYYHBIE IMOJIOKEHHSI C MPAKTUYECKOM
«3a4TEHO» NeATEILHOCTHIO HAIIPaBJICHUS;

— yMeJ0 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTACMBIC UM HJICH;

— JIeJIacT BBIBOABI M 000OIICHHUS;

— CBOOOJTHO BJIQJICET CUCTEMOM CITeIIMAIM3UPOBAHHBIX TIOHITH.

— paBHIbHO BBIOIHII 0T 90% 10 100% TecTOBHIX 3a4aHuil .

OO6yuaromuiicst:

— TBEPJIO YCBOWJI MTPOrPaMMHBIN MaTepHuall, TPaMOTHO U TIO CYIIECTBY
W3Naraet ero, Onupasich Ha 3HAHUS OCHOBHOM JINTEPATYPHI;

— He JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

«XOPOIIIO» — YBS3BIBACT YCBOCHHBIC 3HAHUS C NPAKTHUECKOH ICSITEIHHOCTHIO
«3aUTEHOY HaIPaBJICHUS;

— apTyMEHTUPYET Hay4YHbIE TOJIOKEHUS;

— JieNIaeT BBIBOBI U 0000IICHUS;

— BJIQJICET CHCTEMOM CIIeNATN3NPOBAHHBIX TTOHITHA.

— IIpaBUIBHO BBIMOIHMI 0T 70% 110 89% TeCTOBBIX 3aNaHUH .

— 0o0yyaromuncss yCBOMIJI TOJIBKO OCHOBHOW NMPOTpaMMHBIN MaTepual,
II0 CYLIECTBY M3JaraeT €ro, ONUpasch Ha 3HAHUSA TOJIBKO OCHOBHOM

JIUTEPaTypHl;
— JIOMYCKAeT HeCYIIECTBEHHbIE OIIMOKN U HETOUHOCTH;
«yJIOBIIETBOPUTENILHO» | — HCHBITHIBAET 3aTPYJHEHUS B MPAKTUYECKOM MPUMEHEHUU 3HAHUU
«3a4TEHO HaIpaBIICHUS;

— c11abo apryMEeHTHPYET HAyYHBIC MTOJIOKCHHUS,

— 3aTpyaHsieTcs B (GOPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTUYHO BJIAJICET CHCTEMOH CIeIIMaTu3UPOBAHHBIX MOHSITHA.
— IIPAaBIIILHO BBITOIHIII OT 51% 10 69% TeCTOBBIX 3aJaHUH .

— oOyuaromuiics He YCBOMJ 3HAYMTEIbHOH 4YacTH MPOrpaMMHOIO
MaTepuana;
— JIONyCKaeT CYIICCTBEHHBbIE OMIMOKM W  HETOYHOCTH  TIpH
«HEY/IOBIIETBOPUTEILHO» | PACCMOTPEHUH NMPOOIJIEM B KOHKPETHOM HaIlPABICHUH;
«HE 3aUTEHO» — UCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM MPUMEHEHNUHN 3HAHMIA;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKEHHS,
— He (pOopMyIUpPYET BHIBOJAOB U 000OLICHHIA.
— NPaBUJILHO BBINOJIHUI MeHee 51% TecTOBBIX 3aaHuil .
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10.3. TumoBbie KOHTPOJIbHBIE 3aJIJaHUS UIIW UHBIC MAaTCPUATIBI.
Bompocsr 11st 5x3ameHa npezcTaBieHsl B Tadimie 15.

Tab6muia 15 — Boripocs! y1st 5k3aMeHa

Ne Kon
IIepeyens BOIPOCOB ISl K3aMEHA
n/m WHJUKATOpa
1 JaliTe onpezeiieHne aJAUTUBHOTO NPOU3BOJACTBA U 0OBbscHuTE, mouemy | I1K-4./1.1
OHO OTHOCHTCSI K IOCTIOMHBIM TEXHOJIOTUSIM U3TOTOBJICHUS U3JIEIHH.
2 CpaBHHUTE aIIUTUBHBIC, CyOTpakTUBHBIE U (hopmooOpasyromue metonsl | [1K-4.J1.1
IPOU3BOJCTBA. B uéM 3axiitouaroTcs X NPUHIMINAIBHBIE pa3ianyuus?
3 HazoBuTe 0OCHOBHBIE 00J1aCTH TPUMEHEHHUS aITUTUBHBIX TEXHOJIOTHI. IIK-4./1.1
4 Ilepeuncnure nperuMyiecTBa aIIUTUBHOTO MPOU3BOJICTBA. IIK-4./1.1
5 HasoBute orpanndeHus ajIMTUBHBIX TEXHOJIOTHM. ITK-4./1.1
6 OOBsicHUTe, KaK aBTOMATH3allusd KOHCTPYKTOpcKo-TexHosorudeckoit | [1K-4.J1.1
NOJArOTOBKHM MHTEHCU(HUIMPYET IMPOU3BOJICTBO.
7 Packpoiite Haznauenue ECKJl u ECT/I. I1K-4.J1.1
8 [aiiTe onpeneneHus TepMUHAM: U3JIEIUE, JI€Talb, 3aroToBKa, coopounas | [1K-4./1.1
eAMHHUIIA.
9 HazoBute nokyments! oomiero HazHauenust mo ECT/I. IMK-4. 1.1
10 | Oxapakrepu3yiiTe Ha3HaYeHHE MapUIPyTHOW KapThl, omnepanuonnoit | [IK-4./1.1
KapThl, KAPThl HAJIAJIKU U BEOMOCTH MaTEPUAJIOB.
11 | Kakue cBeneHuss JODKHBI ObITh OTpakeHbl Ha ueprexke aeranu s | [IK-4.70.1
aJJIMTUBHOTO MPOU3BOICTBA?
12 | Kakas uHpopManus BKIIOYACTCS B TEXHOJIOTHYECKYI0 HoKyMmeHTanmto Ha | [IK-4.]1.1
IIUKJI QI TUTUBHOTO MPOU3BOJICTBA?
13 | OOBsicHUTE pa3IMINEe MEXKAY THIIOBBIM U CIUHUYIHBIM TexHomorndeckum | [1K-4.J1.1
IIPOIIECCOM.
14 | Yro BXOAMT B COCTaB CUCTEM aBTOMATU3UPOBAHHOI'O MPOEKTUPOBAHUSI? ITK-4.J1.1
15 Onumure d3Tambl  pa3paboTKH  dJeKTpoHHOM Moxaenu pAetanm s | T1IK-4.J1.1
aJJIMTUBHOTO IPOM3BOJCTBA.
16 | Ha3oBute ocHOBHBIE (hopMaThl (aiinioB, mpuMeHsiemble npu noaroroske k | [1K-4.J1.1
3D-neuatn.
17 | CpaBuute popmater STL, STEP u 3MF. IMK-4.J1.1
18 | Kakue ommbku STL-mMoznenn HeoOX0AMMO BBISIBUTD NEpe]] cIalicuHIoM? I1K-4./1.1
19 | HazoBure ¢opMBI MpeAcCTaBIeHUS JJIEKTPOHHBIX Teomerpuueckux | [IK-4.1.1
MOJIECIICH.
20 | YTo Takoe pa3OMeHne MOJICITH Ha CIIOH? IMK-4.11.1
21 | Kak BbIcOTa clos BIMAET Ha paspelieHre 1o BbicoTe M KadecTBo | [IK-4.J1.2
MOBEPXHOCTHU?
22 | Yro Takoe G-code u kakyr HHGOPMAIIUIO OH COACPKUT? I1K-4./1.2
23 | B uém 3akimroyaeTcs 1melib TOMOJIOTHYSCKON ONTUMU3AIINHN ? ITK-4.J1.2
24 | IlpuBeaute KIacCU(PHUKAIMIO TEXHOJIOTHH aJITATUBHOTO IPOM3BOJICTBA. ITK-4./1.2
25 | Kakue TeXHOJOrHMM OTHOCSTCA K TEXHOJOIMSM Ha OocHOBe nopomkoBoro | [1K-4.J1.2
cios?
26 | OxapakTepu3yiTe TEXHOJOIMM HAIpaBJIeHHOTo mojiBoja marepuana u | I[IK-4.J1.2
SHEPTUHU.
27 | PackpoiiTe CYIIHOCTb OSKCTPY3MOHHBIX TexHonoruid Ha mpumepe | [1K-4.J1.2
FDM/FFF.
28 | Packpoiite CynHOCTh (POTONOIMMEPHBIX TEXHOJIOTHI Ha mpumepe SLA. I1K-4./1.2
29 | Cootnecute Ttexunoiorun FDM, SLA, SLS, SLM, DED c¢ tumamu | IIK-4.]1.2

HNCXOAHBIX MATCPUAJIOB.
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30 | B KakMX TEXHOJOTHSX JOMyCKAaeTcs W3roToBieHue mnpobdnemubix | [1K-4.J1.2
KOHCTPYKIIUN 0€3 Mo iepiKeK?

31 | Onumure dusndeckyro cymnocts FDM/FFF-nieyartn. IK-4.11.2

32 ITepeuncnure Tansl noarotoBku moaenu k FDM-niedatu B cnaiicepe. IT1K-4.]1.2

33 | Kakue napamerpsl 3aaar0Tcs npu nojaroroske FDM-nieuatn? ITK-4./1.2

34 | Kakue (hakTophl BIHMSAIOT HA MEXCIOHHYIO0 anre3uto npu FDM-neuarn? I1K-4.]1.2

35 | Kakue neicTBHs MOBBIMIAIOT AAre3UI0 MEPBOro ciosi k crony npu FDM- | TIK-4.]1.2
neyaTtu?

36 | Yro Takoe peTpakiys U JIJIsl YeT0 OHA MPUMEHSETCS? I1K-4.]1.2

37 | Kak opuenTanms oTBepCcTHid BIUsieT Ha TouHOCTh FDM-nieuarun? IK-4.11.2

38 | Kakme mapamerpsl FDM-meuarn Bnmstor Ha  mepoxoBatocTh | I[1K-4.]1.2
IOBEPXHOCTHU?

39 | Onumute du3nvecKkyro cymuaocts SLA-neuatu. I1K-4.]1.2

40 | Kakue ocHOBHBIC mapameTpbl SLA-TIeyaTy BIUSIOT HA KQ4eCTBO JIeTan? IK-4.11.2

41 Kak opuenTanus aerany BIHMSIET Ha Ka4yecTBO M 00BEM moaaepskek npu | [1K-4.1.3
SLA-nieuatu?

42 | [louemy mocme SLA-neuatm HeoOXoauMbel TmpombiBKa u  YO®- | TIK-4.71.3
JIOTIOJIMMEpHU3aIIus?

43 | Kakue nedekrtnl xapakrepusl s SLA-ievatun? I1K-4.11.3

44 | Onumute QU3NYECKYI0 CYIIHOCTh CEJIEKTUBHOrO na3zepHoro ruiasnenus | [1K-4.71.3
METAJUIMYECKHUX TOPOIIKOB

45 Hasowute ocHOBHEIE d1eMeHTHI npouecca SLM/LPBF. I1K-4.]1.3

46 | Kakue neiicTBHs BBIMOJHSET YIpaBisioiiee nporpamMmmuoe odecneuenue | I1K-4.J1.3
ycTtaHOBKH SLM?

47 | llepeuncaute  dTanmbpl  MOATOTOBKM  Meraiumdyeckod — geranmu k| [IK-4.71.3
IPOMU3BOACTBY MeTosIoM SLM.

48 | Kakue KOHCTPYKTUBHBIE 2JIEMEHTHI SIBISIFOTCS TPoOaeMHbIME it SLM? I1K-4.11.3

49 | Kakue JneTany TEXHOJOTMYHBI M 3KOHOMHYECKH 1enecoodpasuel mus | [1K-4.71.3
W3TOTOBJIEHUS MeToaoM SLM?

50 | Kak momoxenwe jgeranw Ha IuiarGopme BIMSeT Ha TO4YHOCTh, | [IK-4.71.3
HIEPOXOBATOCTh U 00BEM MOIIePIKEK?

51 | OnumuTe THONUYHOE COCTOsIHUE AeTanu mocie SLM. I1K-4.]1.3

52 | Uro Takoe MOPUCTOCTh MaTepuana Tmocie JnazepHoro ajautuBHoro | [1K-4.71.3
IPOU3BOJICTBA?

53 UTO MOHMMAIOT MOJ, aHU30TPOINHUEW MEeXaHWYeCKHX CBOWMCTB anmutuBHO | [IK-4.]1.3
W3TOTOBJICHHOM JeTanu?

54 | Kakue ¢usmueckne mporiecchl MPOUCXOIAT MpH Bo3AeicTBum nazepa Ha | [1K-4.71.3
METaJUIMYECKUI TOPOIIOK?

55 | Yrto Takoe BaHHa pacIulaBa M Kakue mapamerpbl Biustor Ha e€ | IIK-4.J1.3
dbopmupoBanue?

56 | Kak TommmHa ciosi BIMSET HAa MPOU3BOAUTENHLHOCT, W KadecTBo | [IK-4.J1.3
MTOBEPXHOCTU?

57 | Kakue ¢yHKIUU BBINOJHSET 3alIWTHBIM ra3 B jazepHoM ajgautuBHoM | [1K-4.71.3
IPOU3BOJCTBE?

58 K xakum nedexram mpuBoaMT HemocTaTouHas wiau  w30btouHas | [1K-4.]1.3
IUIOTHOCTb Hepruu npu SLM?

59 | B uéMm cocTosIT 0COOEHHOCTH JIEKTPOHHO-TYICBOTO TIJIABJICHUS? I1K-4.]1.3

60 | Kakue nporiecchl MOJENHUPYIOT B JIA3€PHOM aJINTUBHOM MPOU3BOACTBE? IT1K-4.11.3

61 |l dYero TNPUMEHSAIOTCS ONOpHBIE CTPYKTypel B  amautuBHOM | [IK-4.]1.4
IPOU3BOJCTBE?

62 | B kakux cayyasx TOJICPKKH HEOOXOIuMbl, a Korma mx moxHo He | [IK-4.71.4
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UCIOJIb30BaTh?

63 | Kakue ommOKM BO3HUKAIOT IPH HEMPAaBWIbHOM Ha3zHaueHUH nopnaepkek? | I1K-4.]1.4

64 | Kakue npuémpl MO3BOJISIOT YMEHBIIUTh 00BbEM HOJIEpIKEK? I1K-4./1.4

65 | Kakue marepuannsl npumeHstoTcss B FDM-nieuatun? I1K-4.]1.4

66 | Kakue ocobennoctu umeroT potonoaumepst aisi SLA-neuatn? I1K-4.1.4

67 | Kakue TpeOoBaHUS NPEABIBIAIOTCS K MeTaTmdeckuM mopornkam juist | [1K-4.]1.4
aJJIMTUBHOTO TPOU3BOACTBA?

68 | Kakue omepauuu BBINOMHSIOTCS TMPH MOArOTOBKe u  peHoBanuu | [1K-4.J1.4
MIOPOIIKOB?

69 | Kakue ™eroapl NpUMEHSAIOTCA s KOHTpoisi pasmepa wactun u | [IK-4.J1.4
XHMMHYECKOI'0 COCTaBa MOPOIIKOB?

70 | Kak wmarepuan Baumsier Ha aedektsl u mocroOpaborky amautuBHO | [I1K-4.J1.4
U3TOTOBJIEHHOU neTanu?

71 | HazoBure ocHoBHble gedexkrsi FDM-mewatn wu  mpuumnsl  ux | [1K-4.J1.4
BO3HUKHOBEHHUS.

72 | HazoBure ocHoBHble gedexktsl SLA-meyatm wu mnpuumnel  ux | [IK-4.J1.4
BO3HUKHOBEHHUSI.

73 | HazoBute ocHoBHbie gedexktst SLM/LPBF wu npuumnsr  ux | [1K-4.]1.4
BO3HUKHOBEHHUSI.

74 | Kakue nedextsl xapakrepHsl ajiss DED-texHonoruun? I1K-4./1.4

75 Kakue metoapl mpeaynpexaeHus 1eeKToB NpUMEHSIOTCs B aaqutuBHoM | [1K-4.]1.4
MIPOU3BOJCTBE?

76 | Omumre nocto0padboTky neraneit mocae FDM, SLA u SLM. I1K-4./1.4

77 | [louemy TepMoOOpabOTKa METAJUIMYECKOM neTanu MokeT BbimonHsaThes | [IK-4.71.4
JI0 OT/IETICHUSI OT IIIAT(HOPMBI?

78 | Kakme  MeTonmbl  MPUMEHSIOTCA IS KOHTposis  reomerpuu, | IIK-4.]1.4
IIEPOXOBATOCTH, CTPYKTYPhl U BHYTPEHHUX J€(PEKTOB?

79 Kakue Bpemubsie (akTopsl U cpeiacTBa uHHAMBHIyanbHOM 3amuthl | [1K-4.]1.4
XapaKTepHBI JUIsl aIUTUBHOIO IPOU3BOJCTBA?

80 | HasoBure HampaBineHus  pa3BUTUA  oOopynoBanus, rubpuansix | I[1K-4.J1.4
TEXHOJOTMH, CTaHJAapTOB ¥  aBTOMAaTH3alUMud B  aJJIUTHBHOM
IIPOU3BOJICTBE.

Bomnpoce! (3agaun) mis 3auera / nud@. 3auera npeacraBieHsl B Tabnuie 16.
Tabnuma 16 — Borpocs! (3amaaun) ais 3auera / qudd. 3auera
Kon
Ne i/ ITepeuennp BompocoB (3amay) 1 3aueta / mudd. 3adera HHKATOPA

Y4eOHbIM NJIAHOM HE IPEAYCMOTPEHO

[lepeuenp TeM Uil BHITOJHEHUS! KypCOBOTO MPOEKTa/ KypcOBOil pabOThl MPECTABIICHBI
B Tabmmie 17.
Ta6muia 17 — [lepedeHb TeM JUis BBIIOJIHEHHsI KYPCOBOTO IIPOeKTa / KypCOBO# paboThI

Ne i/t

paboTHI

[TpuMepHBIii IepedeHb TeM IS BBITOJHEHHS KYpPCOBOTO IPOEKTa/ KypCOBOM

Y4eOHBIM IJIAHOM HE MPEYCMOTPEHO

Bompocel 11 mpoBeneHHMsT TPOMEXKYTOYHOM aTTecTallid B BHJIE€ TECTUPOBAHUS
IIpeJICTaBICHBI B Ta0wmIe 18.

Tabmmna 18 — [IpumepHBIi TepeueHb BOIIPOCOB ISl TECTOB

[ Ne |

[IpuMepHBIii mepeyeHb BOIPOCOB JUIsl TECTOB

Kon
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WHJIUKATOP
a

1 mun. 3adanue KOMOUHUPOBAHHO2O MUNA C BLIOOPOM OOHO20 8EPHO2O OMEEMA
Wnuctpyknus: [lpounTaiiTe TEKCT M BRIOSPUTE MTPABIIBHBIA OTBET

B omHOM 1nmKiIe MOTYT OBITH HW3TOTOBJICHBI HECKOJBKO JeTajlied, Kak
MPaBWIIO, U3 OJJHOTO MaTepuaia. TpeOyeTcs i 4epTéx Ha KaXIyIo JeTab?
BriGepuTe o1MH paBUIBHBIN OTBET.

1. J1a, TpeGyeTcst uepTéx Ha KOXKIYIO JeTajlb

2. JlocTaToYHO TOJIBKO TPEXMEPHBIX MOJCIICH JeTaneit

3. JIocTaToYHO TOJIBKO ACKU30B KaXIOM JIeTaIn

4. Het, MOXXHO MPUBECTH JICTAJIM HA COOPOYHOM YEPTEIKE

TIK-4.]1.1

Kakue nedexrsl neraneil, MOMYyYEHHBIX B TEXHOJOTMU CEJIIEKTUBHOTO
JIa3epHOTO TUIABJICHUS METAJNTMYECKUX MOPOIIKOB, MOTYT OBITH CIICJICTBUEM
HEMPaBWJILHO BBIOPAHHBIX KOHCTPYKTHBHBIX penieHuil? Breibepute omuH
MIPAaBUJIHHBIN OTBET.

1. HecrutaBneHue 4acTHIl MOPOIIKA B OTACIBHBIX AIEMEHTAX KOHCTPYKITHH
2. Otcnoenue ot IaTGopMbI UM KOpoOJieHne

3. Cnoucras CTpyKTypa JeTain

4. ®opMHpOBaHUE KaleJIbHON CTPYKTYPhI HA MPOOJIEMHBIX JIEMEHTaX

MK-4.]1.2

VYKaxuTe NpUHIMIHAIBHYIO 0COOEHHOCTH OTIOPHBIX CTPYKTYP (IOAACPIKEK).
Bri6epuTe ouH NpaBUIBHBINA OTBET.

1. Beicokas TPOYHOCTH CIEIUICHHS MEXIY TMOIICPKKOM, ACTAIbI0 H
paboueii maThopmoi

2. Martepuan v KOHCTPYKIHS MTOJJEPKKH HEe OTIUYACTCS OT JACTAIN

3. Hannuue BHYTpEeHHUX KaHAJIOB

4. Sldencras w/Wim OpUCTasi CTPYKTypa

TIK-4.]1.3

B kakom ciydyae TeXHHK-TEXHOJIOT MOXKET BPYUHYIO IPOCTaBUTh WK yOpaTh
OTIOpPHBIE CTPYKTYPHI (TIo1epkKn)? Beibepute oauH NpaBUIbHBIA OTBET.

1. Ecnu aBTOMaTH4ecKue NOJACPKKU OITUOOYHBI

2. Ecim ecth ykazanue B KJI umu T/

3. Ecnu oueBnHA HEOOXOAMMOCTH

4. Ecnu mojiyiepikKa SIBJISIETCS. YaCThIO JISTaJIN

TIK-4.]1.4

2 mun. 3adanue KOM6uHup06(,ZHHOZO muna c 6bl60pOM HECKOJNIbKUX 6apuarmoe omeemnoes

Wnctpykuusi: IIpounraiite TEKCT M BRIOEpUTE NPAaBUIIbHBIC BAPHAHTHI OTBETA

VYkaxute n0KyMeHThl obmero HazHadenus mo ECT (I'OCT 3.1102-2011).
Bribepure HECKOIBKO MPAaBUIIBHBIX OTBETOB.

1. Kapra kogupoBanus uHpopMauu

2. Kapra TexHonornyeckoit HHGpopMauu

3. Kapra sckn3oB

4. TexHojornyeckast BeIOMOCTb

5. TexHonornyeckast ”HCTPYKIHS

6. TuTynpHBIN JTUCT

MK-4.]1.1

Uro yka3bpIBalOT Ha YepTEXe JIEeTaIH, B TEXIIPOLIECC U3TOTOBJIEHUSI KOTOPOI
BXOJUT aJJIMTUBHOE TNPOU3BOACTBO? BriOepuTe HECKOJIBKO MPABUIBHBIX
OTBETOB.

1. Tommycku

2. llpunyckn Ha MEXaHUYIECKYI0 00padOTKy

3. ®opMy €TMHUYHOTO HAIJIaBJIIEMOTr0/CIUIABIIEMOT0 BAINKA

4. Yucno nedeKToB Ha €IUHUITY TTOBEPXHOCTHU JETAIH

5. lllepoxoBarocThb

MK-4.]1.2

Yro BXOJUT B 0611166 IIOHATHUC CHUCTEM ABTOMAaTU3UPOBAHHOI'O
HpOeKTI/IpOBaHI/ISI? BBI6CpI/ITC HCCKOJIBKO IMPAaBUJIBHBIX OTBCTOB.

MK-4.]71.3
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1. Cucremsbl aBTOMaTU3aMK IBYMEPHOTO U TPEXMEPHOTO TPOEKTUPOBAHUS
2. CucteMbl aBTOMaTU3aI[MM HHKEHEPUN )KU3HEHHOTO IIUKIIA

3. CucteMbl aBTOMaTU3aIIUN HHKCHEPHBIX PacYETOB

4. CucteMbl aBTOMAaTU3aLUU METPOJIOIUYECKOTr0 00ecTIedeHns

5. CucreMbl aBTOMaTU3aLUU TEXHOJIOTUYECKOM MTOATOTOBKU

6. CucteMbl TEXHOJIOTHYECKOM MOATOTOBKH 000PYA0BaHMSI

Kakue pedicTBus MO3BOJNSET MPOBOJIUTH YHOPABISIOUIEE IPOrPAMMHOE
o0ecrieueHre yCTaHOBKU CEJIEKTHUBHOTO Jia3epHOro IuiaBjieHus? BriOepure
HECKOJIBKO IPABUJIBHBIX OTBETOB.

1. ABTOMaTH3UMPOBAHO PEryJIUpPOBaTh MOIIHOCTb MpPHU  KalleabHOM
(hopMUPOBaHHH CIIOS

2. 'enepupoBaTh YNPaBISIONIYIO IPOrPAMMY 10 MOJIEIH JIeTalIu

3. KonTponupoBath reoMeTpuiecKre pa3Mepbl U3rOTaBIMBAEMOM JIeTaIN

4. KoHTpoaupoBaTh NapaMeTphbl TEXHOJIOTUYECKUX PEKUMOB

5. KontponupoBarh MoaHOTY PacCCTUIIKU MOPOIIIKA

6. HazHauyath nmapameTpbl TEXHOJOTHYECKHX PEKUMOB

MK-4.]1.4

3 mun. 3adanue 3AKpbIMO2o muna Ha yCmAaHoeJeHUe COoOmeenicnieusl

WNuctpykuus: [IpounTaiiTe TEKCT U YCTaHOBUTE COOTBETCTBUE. K Ka)K10M MO3ULIMK, JAHHOU B JIEBOM

CTOJIOIE, TOA0EPUTE COOTBETCTBYIONIYIO ITO3HITHIO B IIPABOM CTOJIOIE

9 | CooTHecHTe BUJ IOKYMEHTA C €70 HA3HAYCHUECM. [K-4.1.1
Ha3zBanue Hasznauenne
TEXHOJOTHYECKOTO
JIOKYMEHTa
A. Benomocts | 1. Onucanue 10MOJHUTEIbHON HHPOPMALIUU 110
MaTepUasoB HacTpoiike CPEICTB TEXHOJIOTUYECKOI0
OCHAIIICHUS
b. Kapra Hananku 2. Onucanue 3aroToBOK, HCXOJIHBIX MaTEpHUajoB
Y MIOACTAJIbHBIX HOPM pacxoja MaTepuajioB
B. MapuipyTtHas kapra | 3. Onucanue 3aKOHUYEHHOW YacTH TeXImpoliecca
C YKa3aHHEM MEPEX0JI0B U PEKIUMOB
I. OnepanuonHas | 4. Onucanue MOCJIEIOBATEIbHOCTH
KapTa BBITIOJIHEHUS! OTIEPAIIUi 110 TEXMPOIECCY
5. Onucanue TEXHOJOTMYECKON omepanuu |
pacy€r HOpM BpEMEHU
Sanuwume 8blOpaHHble YUPDPLL OO COOMEEMCMBYIOUWUMU OVKBAMU.
A b B r
10 | Cootnecute repmunsl ECKJ] 1 ECT/l n ux onpenenenus npuMmennteabHo kK | [1K-4.]1.2

AAIUTUBHOMY IIPOU3BOACTBY.

Tepmun Onpenenenne

A. 3aroToBka 1. 3aBepmI€HHBIN W HE3aBEPIIEHHBINA MPEIMET
TpyZla, KOJHUYECTBO KOTOPOTO HCUYHUCISIETCS
MTyKaMu

b. derans 2. N3penue, mpuMeHseMoe Kak COCTaBHAs 4acTh
0oJ1e€e CI0KHOTO U3AEIIHS

B. U3znenue 3. [Ipenmer Tpyaa, U3 KOTOPOTO U3TOTABIUBAIOT
JIETaJTbh

I'. Coopounas enuuuna | 4. Ilpeamer Tpyna, W3TOTOBJICHHBIA 0e3
MPUMEHEHHs] COOPOYHBIX _omepanuii (B TOM
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4YUCJle, CHAasHHBIA, CBAPEHHBIN
TTOKPBITHS )

n  1II0CJIC

COCTaBHBIC DJJIEMECHTEI KOTOPOI'O
COCIMHCHUIO

5. COopHBIii WK HEpa30OpHBIN IIpeIMET TPY/a,

noajaexKar

3anuwume svibpanHvle yugdpvl NOO cOOMEEMCMEYIOUUMU OVKEAMU.

A b B r
11 | Cootnecure opmar (aiina u ero onucaHue. IK-4.1.3

Onucanue dopmar
A. TlepBwiii crangapTHeId ¢opmar daina 3exkTpoHHBIX | 1. 2DX
Mojene g nepenadn AaHHbIX reomerpun mexay CAIIP,
crangapt NIST
b. ®opmar oOmeHna nmaHHeIMH Ha ocHoBe s3bika XML, | 2. AMF
UCIONIB3YIOIIU I TPUAHTYJIALIUIO «U30THYTHIMID)
TPEYTOJIbHUKAMH
B. ®opmar nepenayu TOJBKO JaHHBIX JByMepHOU BekTopHOU | 3. IGES
TeOMETpUH U aTpulyTOB
I'. ®opmar mnpexacraBieHus TreoMeTpudeckux wmoxene c | 4. STEP
MOMOIIBIO TPUAHTYJISIIIUHA, OCHOBHOM (pOpMaT B aIIUTUBHOM
IIPOU3BOJICTBE
1. ®opmar aiina, comepKamuii MOMUMO TeoMeTpudeckux | 5. STL
JTAHHBIX MHOKECTBO HMHBIX CBEJICHUH W aTpuOyTOB, CTAaHAAPT
NCO

6. SVG
3anuwume 6vibparnvle yUPDPvL NOO COOMEEMCMEYIOUUMU OVKEAMU.
A b B r I

12 | CootHecute hopMy MpeaCcTaBICHUS IIEKTPOHHON reomeTpudeckoit mogemu | [1K-4./1.4

U CII0CO0 TCOMETPHUICCKOTr0O MOACITIUPOBAHU.

d)opMa MMPpEACTABJICHHUA MOJACIIN

Cnoco0 MoaenupoBaHusl

A. HesBHoe mnpexacraBieHue Monaenu B Buze | 1. BokcensHoe
CIUIOIIHOIO TeJa, OTPAaHMYEHHOTO0 M3BECTHOM | MOJIEIMPOBAHUE

TPEXMEPHBIN MacCUB

MTOBEPXHOCTBIO
b. TlpencraBnenne Mmojnenu B BuJe Habopa | 2. Hepapxuueckoe
KyOOB, KOTOPBIM COIIOCTABIISIETCS | MOAEIUPOBAHHE

OTpeNIeN€HHBIX aTpUOyTOB JIPYTHUX JIEMEHTOB

B. IlpencraBnenne Monenu B BUIE O0O0IOYKH | 3. Kapkacnoe
- TpaHeii ¢ pédbpamu MOJEIUPOBAHNUE

I'. TlpencraBnenne mojaend B BHUIE paMHOU | 4. [TapameTpuueckoe
(cTepKHEBOM) KOHCTPYKUUHU C pEOpamMH, HO | MOAEITUPOBAHUE

0e3 rpaneit

J. IlpencraBnenue Mmojenud B Bujae Habopa | 5. IToBepxHOCTHOE

3JICMCHTOB, CBOMCTBa KOTOPBIX 3aBUCAT OT | MOACIIUPOBAHUEC

6. TBeprorenpHOE
MOJICTTHPOBAHHE
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Sanuwume 8blOpaHHble YUDPLL NOO COOMBEMCMBYIOWUMU OVKBAMU.
A b B r )|

4 mun. 3adanue 3AKpblMOo2co muna Ha yCmaHoeJ/leHue nocne008amenrbHOCmu

I/IHCTp}/KHI/Iﬁi HpquTaﬁTe TCKCT U YCTAHOBUTC MMOCIICAOBATCIIbHOCTD. 3anummure COOTBCTCTBYIOIIYIO

TOCJICAOBATCIIBHOCTD 6YKB CJICBA HAIIpaBoO

13 | Pacionoxxute B MpaBUJIBHOM IMOPSAKE JCUCTBUS TeXHHMKa-TexHosora npu | [1K-4.11.1
MOJITOTOBKE K aJIMTUBHOMY IIPOU3BOJICTBY J€TaJel U3 MEeTajIa.
1. BoiOparth nojioskeHre MOJIeNH Ha pabouel miaTdopme
2. IlpoBectu pazOueHne Ha CIOU
3. Co3matk yIpasJsIoOLIyI0 IPOrpaMMy
4. YCTaHOBUTDH OIIOPHBIE CTPYKTYPHI (ITOAIEPIKKH )
3anuimTe COOTBETCTBYIOUIYIO MOCIIEIOBATEIBHOCTD UG ClIeBa HAPaBO
14 | Ykaxure TmOpAIOK pa3padOTKU ANEKTpoHHOW Monenu getanu ot | T1IK-4.70.2
aJTUTUBHOTO ITPOU3BO/ICTBA.
1. OnTumu3aIys reOMETPUH C OMOIIBI0 MH)XEHEPHBIX pacuéToB
2. Pa3Ouenue Ha crnou
3. Pa3paboTka TpéXxMepHOI reoMeTpun
4. Co3nanue ynpasJstolield IporpaMMel
5. YcTaHOBKa ONOPHBIX CTPYKTYP
3anuimmuTe COOTBETCTBYIOUIYIO MOCIIEIOBATEIBHOCTD UG CIIeBa HAPABO
15 | Vkaxute mocClenoBaTeNbHOCTh JACHUCTBUUA ¢  naeranbio, mnonydennou | [1K-4.71.3
CEJICKTUBHBIM JIa3€PHBIM IUIABJICHHUEM, €CJIU JJs He€ MpeaycMOTpeHa
ocIeAytomas TepMooopadoTka?
1. Otnenenue ot paboueil maardopmel
2. [lepemaua B OTK
3. Ilepenaya Ha TepMOOOPaOOTKY
4. Y naneHue omnopHbIX CTPYKTYp (OAJEPIKEK)
5. ®uHunHAsg MexaHooOpaboTKa
3anuimmTe COOTBETCTBYIOUIYIO MOCIIEIOBATEIBHOCTD UG CIIeBa HAPABO
16 | Pacnonoxure ¢usnueckue sBneHUss B nopsake mnposisieHus npu | [1K-4./1.4

HENpPEpPHIBHOM BO3JCHCTBUM JIa3€PHOIO U3IYy4YEHUS Ha MOPOIIKOBBII
MaTepua.

1. XKuaxodaszHoe criekaHne 4acTull IOpPOIIKa

2. lHTeHCHBHOE HCTIapeHue

3. Kunenne

4. ITornomeHue u Temsonepeaaya

5. @opMupoBaHUeE KHUJIKOW BaHHBI paciljiaBa

3anuiuTe COOTBETCTBYIOLIYIO MOCIEI0BATEIbHOCTh I ClIeBa HAIPaBo

| | | | | |

5 mun. 3a0anue omkpvimozo muna c paseepHymvimM Omeemom

MMPONyHICHHOC CJIOBO/CIIOBOCOYCTAHHE

Wuctpyxkmus: [IpounTaiite TEKCT U 3aNUIIUTE Pa3BEPHYTHIII 0OOCHOBAHHBIN OTBET MIIM HAITHIIINTE

17 ‘ Hanumure HaumenoBanue ¢opmara ¢aiiina, B KOTOPOM F€OMETPHsI MOJENU

| TIK-4.]1.1
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MIPEACTABIISIETCS C IIOMOIIBIO TPEYTOJIbHON CETKU U KOTOPBIN IIMPOKO
npuMensiercs B 3D-neuatnu.
Orsert: ...

18 | Hanumure HanMeHOBaHKWE TIPOU3BOJICTBA, P KOTOPOM H3JIeNINe CO3MAETCs IK-4.71.2
MyTEM TOCIIEIOBATEIHLHOTO 100aBICHUSI MaTepuaia clioi 3a CI0eM.
OTBET: ... MPOU3BOJICTBO

19 | Hanumure HaumeHoBaHue (aitna, KOTOPBIA COACPKHUT TPACKTOPUH K-4.11.3
JIBYDKEHUS IeyaTarolliei roJI0BKY U TEXHOJIOTnYeckue koman sl 11 FDM-
MIPUHTEPA.
Ortser: ...

20 | Hamumute HaMMeHOBaHUE METO/Ia HEPa3pyIIAIOIIEro KOHTPOJIs, Hanboee [IK-4./1.4
MH(GOPMATUBHOIO [yl IPOBEPKU BHYTPEHHUX KaHAJIOB JAETAIN CI0XKHOM
(bopmBL.

OTBeT: KOMIIBKOTCpHAA ...

[Ipumeuanue: Crucrema OLIEHUBAHUS TECTOBBIX 3a/laHUN.

1-ii Tun. 3agaHue 3aKpHITOrO THUIA C BHIOOPOM OJHOTO BEPHOTO OTBETA CUUTAETCS
BEPHBIM, €CITH MPaBIJILHO yKa3aHa nugpa oTBeTa.

[TonHoe coBmazieHne ¢ BEpHBIM 0TBETOM — 1 Gai.

HeepHnsrii otBeT miu ero orcyrcreue — 0 6amos.

2-i TuN. 3a7aHKe 3aKPBITOTO THIIA C BBIOOPOM HECKOJIBKUX BapUAHTOB OTBETA CUMTAETCS
BEPHBIM, €CITU MPABUIIBHO YKa3aHbI IU(PPHI OTBETOB.

[TonHoe coBmazieHune ¢ BEpHBIM 0TBETOM — 1 Gasi.

Ecnu nomymiensr ommOku nim oTBeT OTCYTCTBYeT — O 6asios.

3-# TuN. 3aaHue 3aKPBITOTO THUIA HA YCTAHOBIIEHUE COOTBETCTBHS CUUTACTCS BEPHBIM,
€CJIM YCTaHOBJIEHBl BCE COOTBETCTBHUS (IO3UIMM M3 OAHOIO CTOJIOIA BEPHO COIOCTABJIEHBI C
MO3UIUSIMU IPYTOTO CTONIONA).

[TonHoE coBmaeHue ¢ BepHbIM 0TBETOM — 1 Gas.

Hesepuslit oTBeT niu ero orcyrctBue — 0 0anos.

4-i Thn. 3ajaHue 3aKpHITOrO THIA HA YCTAHOBIICHHE IMOCJIEIOBATEIBHOCTH CUUTACTCS
BEPHBIM, €CITU MPaBWIBHO yKa3aHa BCs MOCIeI0BATEIbHOCTD LUGD.

[TonHOE coBmaneHne ¢ BEpHbIM 0TBETOM — 1 Gas.

Ecnu nomyiens! ommOKH WK 0TBET OTCYTCTBYeT — O 6asios.

5-i Tun. 3ajanue OTKPBITOTO THIA C Pa3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CITU
OTBET COBIA/IaeT C ATAJOHHBIM MO COJEPKAHUIO U TOJHOTE.

[TpaBUIBHBII OTBET 3a 3a7jaHKe OLIEHUBaeTCs B 3 Oasia.

Ecnu nomnyiieHa oHa onibka\HETOYHOCTH\OTBET MPABUIIBHBIN, HO HE TIONHBIH — 1 Oa.

Ecnu monyieno 6osee 1 omuOKU\OTBET HEMTPaBUIBHBIN\OTBET OTCYTCTBYET — O OaslIoB.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO JUCUUIUIMHE OOYyYarolUXCs 3a09HON (OPMBI
oOydeHus, IpecTaBieHbl B Ta0nuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne i/ [lepeueHb KOHTPOJIBHBIX PabOT
1 Co3nanne yepTexa JeTaan
2 Bp100p TeXHOIOTHY /Il U3TOTOBJICHUS MAPTHH WU3IEITHMA

10.4. Meroguueckue  MarepHaibl,  ONPEICISIONINE  MPOIEAYphl  OICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOMIMX HATambl (OpPMUPOBAHUS KOMIIETCHIMH, coJepxkarcsi B
JOKAJIbHBIX HOpMaTuBHbIX akTax [YAII, pernmamMeHTHpYIOUIMX TMOPSIOK U MPOLERypY
IPOBE/ICHUS TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTalu 00ydaromuxcs
I'VAIL
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11. Meroauveckue yka3aHus 1Sl 00yUYarOIMUXCs 10 OCBOCHHIO JUCITUTITMHBI

11.1. Meroauyeckue yKazaHUs I OOYyYalOUmUXCS IO OCBOCHHIO JICKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
nIyOOKOe U SICHOE HW3JIOKEHHEe ydeOHoro marepuana. Ha3HaueHue COBPEMEHHOH JICKIIUU B
pamMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIUIO MO TeME, a B OCBOCHHUHU
(GyHIaMEHTAIBHBIX TMPOOJIEM JUCHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHUWS, HOBEHIINX
JOCTHKEHUI HaydyHOM MbIciu. B ydyeOHOM mporiecce JeKIus BBINOIHIET METOJ0JOTHYECKYIO,
OpPTraHU3AIMOHHYI0 U WHGOpMAMOHHYIO (QyHKIMU. JIEKIUS pacKphIBacT MOHATUHHBINA anmapar
KOHKpETHOH oOjacTu 3HaHMs, €€ NpoOJieMbl, JaeT LEeIbHOE MPEJICTaBICHHE O AUCLUUIUIMHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMHU JUCIUILTUHAMH.

[InaHupyemble pe3yabTaThl IPU OCBOSHUHU 00YUYaIOUTMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJyYeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aHUMOCBA3aHHBIX 3HAHUN, YpPOBEHb
KOTOPBIX ONPEEIAETCS 1IEJIEBOM YCTAHOBKOM K Ka)K/I0H KOHKPETHON TEME;

— TIOJy4Y€HHE OIBbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBaTEIEM;

— pa3BuTHE NPO(PECCUOHAIBHO-IEIOBBIX  KAauecTB, JIOOBU K TpeaMeTy U
CaMOCTOSITEJIbBHOTO TBOPYECKOTO MBIIILJICHHUS.

— TOSIBJICHHE HEOOXOAMMOT0 HHTEPECa, HEOOXOIUMOTO JJISI CAMOCTOSITEIHHON paboThI;

— TIONy4YeHWE 3HAHWW O COBPEMCHHOM YypPOBHE DAa3BUTHS HAyKW M TEXHUKA H O
MIPOTHO3€ UX Pa3BUTHS Ha ONMKaMIIne TOAbL;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TIJIaBHbIE MBICIU U
MOJIOKEHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH WX B  Pa3jMYHBIX
dbopMyIupoBKax);

— TOJy4YeHUE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHATHUH.

JIekuMOHHBI MaTepHall MOXET COIPOBOXKIATbCA JAEMOHCTpalUeld CIIalloB W
UCIIONIb30BAaHMEM pa3laTOYHOTO MaTepuajia MpU MPOBEACHUU KOPOTKUX TUCKYyCCH 00
OCOOCHHOCTSIX MMPUMEHEHHSI OTACIBHBIX TEMATHK 10 JTUCIUTIINHE.

CrTpyKTypa npeaocTaBieHus JEKIHOHHOTO MaTepuana:

— TIOCTaHOBKA 3aJ1a4U;

— OCHOBHBIE CBEJICHHS IO TEME JICKIIUH;

—  pe3yJbTaThl U BHIBOIBI.

11.2. Meroauyueckue yKa3aHus sl 0OyJaroIIiXCsl IO YYacTHIO B CEMUHApax
Y4eOHBIM MIIaHOM HE MPETYCMOTPEHO

11.3. Meroauueckue ykazaHHs A7 OOy4yaroIIMXCs MO MPOXOXKJIECHHIO MPAKTUYECKUX
3aHATHI

IIpakTHyeckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX (hopM opraHu3anuu y4eOHOTro
npolecca, 3aKJII0Yaroniasicsl B BHITOJIHEHUU 00y4aloIUMUCS 10 PyKOBOJACTBOM IpenoaBaTes
KOMILIEKCa Y4eOHBIX 3aJaHMi C LEJIbI0 YCBOEHHUS HAYyYHO-TEOPETHYECKMX OCHOB Y4eOHOM
JUCIIUIUIMHBL, TPUOOPETEHUSI YMEHUN U HABBIKOB, OMbITAa TBOPUECKON JESITEIbHOCTH.

Lenbr0 MPakTUYECKOTo 3aHATHUS JUIsl 00yUaloIerocs sIBIsSETCS] MPUBUTHE OOYYaIOIIMMCS
YMEHUU 1 HaBBIKOB IPAKTHYECKOW I€ATEIHOCTH 110 U3y4aeMON JUCHUIIINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOEHUH 00YYaIOIIMMCS IPAKTUYECKUX 3aHITHH:

— 3aKperuvieHue, yriryOJeHue, pacIIMpeHue W JeTalM3alus 3HAHUM TNpH peIIeHuu
KOHKPETHBIX 337124,

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKOM aKTUBHOCTH;

— OBJAJCHHE HOBBIMH METOJaMH M METOJUKAMHU H3y4YeHHsS KOHKPETHOM ydeOHOM
JVCLATIIVHBI;
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— BBIpa0OTKa CIMOCOOHOCTH JIOTHUECKOTO OCMBICIICHUS TOJYYCHHBIX 3HAHUH s
BBITIOJTHEHMS 3aJJaHUI;

— obecrnedeHne palroOHAIBLHOTO COYETAHHs KOJUICKTHBHOM M MHIMBUAYAIBHOW (hopM
00y4eHwusI.

TpebGoBanust K IPOBEAECHUIO MPAKTUYECKUX 3aHATUN

CTpyKTYypHBIMH DJIEMEHTAMH TPAKTHUYECKOTO 3aHATUS SBJSIIOTCA: BBOJHAS 4YacTh,
OCHOBHAs 4aCTh, 3aKJIIOUUTEIbHAs YacThb.

BBozanas yacts obecrieunBaeT MOATOTOBKY CTY/ICHTOB K BHIITOJIHEHHIO 3a1aHUI padoThI.

B ee cocraB BXogAT:

— (hopMyJIUpPOBKA TEMBI, LIeJIeH U 3a]a4 3aHATHS;

— 000CHOBaHME 3HAYMMOCTHU TEMBbI U1 IPO(HECCUOHATBHON MOATOTOBKHY;

— CB#3b C IPYI'MMH pa3/ielaMu Kypca;

— U3JI0KEHHE TEOPETUYECKUX OCHOB;

— pa3bACHEHHE METOJOB U NPUEMOB BBIIIOJHEHUS 3aJJaHUM;

— TpeOoBaHUs K pe3yJbTaTy padoThl;

— MHCTPYKTaX IO TEXHHUKE 0€30I1aCHOCTH;

— TpOBEpKa TOTOBHOCTHU CTYACHTOB;

— TpoOHOE BBHINOITHEHUE 3aJaHUN;

— yKa3aHWs [0 CAMOKOHTPOJTIO.

OcHOBHast 4acTh MPEIOIaraeT caMOCTOSTENIFHOE BBINOJHEHUE 3a1aHuil cTyAeHTaMu. OHa
MOJKET COMPOBOXKIATHCS:

— JIOTIOJTHUTEJBHBIE Pa3bsICHEHUS 110 X0y paboThI;

— YCTpaHEHUE 3aTpyAHECHUM;

— TEKYIIUi KOHTPOIb M OIICHKA PE3yJIbTaTOB;

— TOJJEpKKa padOTOCTIOCOOHOCTH TEXHUYECKUX CPEJICTB;

— OTBETHI Ha BOIIPOCHI CTYICHTOB.

3aK/II0YNTENBHAS YaCTh COACPIKUT:

— TMO/BE/IEHNE UTOTOB 3aHATHS (aHAIU3 YCIIEXOB U HEJOYETOB);

— OILIEHKa pabOoThI OTAENIbHBIX CTYJEHTOB;

— OTBETHI Ha BONPOCHI;

— PEKOMEHJalMHU M0 YCTPaHEHUIO IPOOEIOB B 3HAHUAX U HABbIKaX;

— cOop OTYETOB /17151 IPOBEPKHU;

— uHopManus 0 MOJrOTOBKE K CIEAYIONEMY 3aHATHIO (BKIIOYAst CIUCOK JIUTEPATYPHI).

BBomHas W 3aKiIrounTeNbHAs YacTH TPAKTUYECKOTO 3aHATHUSL NPOBOISTCS (POHTAIBHO.
OCHOBHas 4acTh BBIOJIHAETCS KaX/IBIM CTYJICHTOM WHIUBHYaTbHO.

11.4. Meroauueckue yka3aHus Ui OOy4yaroIIMXCs IO BBIIOJHEHUIO J1a0OpaTOPHBIX
pabot

B xozxe BbImonHEHHs 1a0OpaTOpHBIX paboT oOyyaromMHCs JOJDKeH YIIIyOUTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOM M TEXHUKOM
HKCIEPUMEHTAa B COOTBETCTBUH C KBAJIM(UKALMOHHONW XapaKTePUCTUKOW 0O0yYaromerocs.
Breinonnenne mabopaTtopHbIX pabOT COCTOUT M3 3KCHEPHUMEHTANIbHO-TIPAKTUYECKOM, pacueTHo-
AQHAJTUTUYECKON YacTe ¥ KOHTPOJIbHBIX MEPOTIPUATHH.

BrimonHenne maGopaTopHBIX PabOT 00ydYarOMUMCS SIBISETCS HEOTHhEMJIEMOW YacThIO
U3yYeHHUs] JUCHMIUIMHBI, OIpelensieMoil ydueOHbIM IIJJaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelieHre CIETYIOIMNUX OCHOBHBIX 33/1a4 00y4aroerocs:

— TnpuoOpeTeHHe HaBBIKOB HCCIEAOBAHMUS IPOLIECCOB, SBJIEHUNH U  OOBEKTOB,
U3y4aeMbIX B PAMKAaX JJaHHOW JUCHUIUINHBL

— 3aKpeIuvIeHHe, pa3BUTHE U JAETAlIM3alus TEOPETHUYECKUX 3HAHUHM, MOJyYEeHHBIX Ha
JEKIHX;
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— ToJlyueHHe HOBOW MH(OPMAIUH 110 U3y4aeMOU JUCLIUIUINHE;
— TmpuoOpeTeHrne  HaBBIKOB  CaMOCTOATENBbHOW  paboOThl ¢ J1abopaTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

3aganue u TpeOGOBaHMS K IPOBEACHUIO JTa00PATOPHBIX paboT

1. Ilpuctynars k paboTe MOXKHO TOJIBKO IIOCJIE O3HAKOMIIEHHUS C pab0uUM MECTOM.

2. Ilepen BKIItOYEHHEM O0OPYIOBaHUS YOSAUTHCS B TOM, YTO BCSl BKJIFOUEHHAs! B CXEMY
KOMMYTAallMOHHAs anmnaparypa (KHOIKH U JIp.) HAXOJUTCSA B UCXOJIHOM IOJIOKEHUU.

3. Ilpu BKIIOYEHMHM M B TMPOLECCE IMEYaTH CIEAUTh 3a IOKA3aHUSMH OCHOBHBIX
XapakTepHUCTHK (TemIieparypa CTojia, TeMIepaTypa crona, 001ayB U ap.).

4. K naGopaTOpHBIM 3aHATHUSAM JOMYCKAIOTCS TOJBKO TE€ CTYAEHTHI, KOTOPHIE yCBOWIU
npaBuia O€30IaCHOCTM M paclUCalUCh B JKypHajie OO0 O3HAKOMJIEHHM C IpaBUJIaMH
0€30MacHOCTH.

5. JlaGopaTopHble pabOTh! BBIIOIHIIOTCA OpUrasioi CTyA€HTOB B COCTaBE HE MEHEE JIBYX
YeJIOBEK.

6. Kaxnaplli CTyJIeHT JOJKEH IOATOTOBUTHCA K JjabopatopHoit pabote. Ilpu
HEIOCTaTOYHOH MOATOTOBKE CTYICHT HE JOIMYCKAETCS K €€ BBIITOIHEHHUIO.

7. CoOpaHHas cxemMa U HaluCaHHas INporpaMma JIOJDKHa OBbITh IPOBEpEHa
nperno/iaBaTeseM, KOTOPbIi 1Mociie IMPOBEPKH IAaeT pa3pelieHrne Ha TPOBEJICHUE OMBITOB.

6. Bce mepexitoueHust B yCTAaHOBKE U €€ OKOHUYATeNbHas pa30opkKa Jenaercss TOJIbKO C
paspeuieHuss TmpemnojaBareNs. B ciydae HEBEpHOCTM IOJyYEHHBIX JIaHHBIX — paboTa
nepeaesbIBaeTCs.

7. Ilocne nepexiIroueHus cxema J0KHA ObITh TPOBEpEHa MPETIOAaBaTEIIeM.

8. B cilyuae BO3HHMKHOBEHMs aBapUHHOW cuTyaluu (TOsBICHHE JbIMa, 3amaxa Tapu,
HECBOMCTBEHHBIX 3BYKOB, HMCKphl M 1p.) Ha paboueM MecTe HEoOXOIUMO HEeMEJIEHHO
OTKJIFOYUTh CXEMY OT HaNpsDKEHUS M COOOLIUTH 00 3TOM COOBITUH MPENoAaBaTeNo 6e3 Jo0bIX
U3MEHEeHHH B cxeme. BMecTe ¢ mpernoaBareneM Ha10 HAWTH IPUYMHY aBapUU M YCTPAHUTH €e€.

9. CryneHT oyKeH OepekHO 00pallaThes ¢ MPEJOCTaBIAEMbIM €My 000pyJI0BaHUEM U
KOMITHIOTEPHON TEXHHUKOH, 3aIPEeIIaeTCsl 1eNaTh HaAMCH MEJIOM, KapaHAalloM WIIA YePHHIIIAMH.
Henb3st 3arpoMmoskaate pabodee MecTo mpubopaMu M anmaparaMu, KOTOpble HE UCTIOIb3YIOTCS B
nabopaTopHOi paboTe, OCTaBIATh HA HUX KHUTH, TETPAAU U Jp. IPEIMETHI.

10. K cruenyromemy 3aHATHIO KaXJblH CTYJIEHT JOJDKEH COCTaBUTh OTYET 10
npenplayen 1a00paTopHoil paboTe B COOTBETCTBUH C YCTAHOBICHHON (OPMOIA.

TpyKTypa 1 opMa oTdeTa 0 1abopaTopHOH paboTe

Otuer o0 1abopaTtopHOil paboTe AOKEH COJIEPKaTh CIEAyIOIINe 00g3aTeNIbHbIE Pa3elibl:

1. TutynbHBIN TUCT

2. llens BbIOTHEHUS J1a00paTOPHOM paboThI

3. IlpuHnnuanbHble Wid QYHKIIMOHATBHBIE CXEMBI DKCTIEPIMEHTOB

4. Pe3ynbTaThl 3KCIIEPUMEHTOB

5. Teopetnueckue pacueTsl (IpU HEOOXOIUMOCTH)

6. BeiBosibI o mabopaTopHoii pabote

TpeboBanust k 0ohopMIIEHUIO OTYETA O JIabopaTOPHOU paboTe

Odopmiienne otueta 1o gab0paTOpHOI paboOTe JOKHO COOTBETCTBOBATh TPEOOBAHUSAM
npaBwiaM OQOpMIICHHS TeKCTOBBIX gokymeHtoB ['OCT 7.32-2017, TOCT 2.105-2019 wu
HOpMaTUBHBIM JokyMeHTam [V AII (new.guap.ru).

11.5. Metoauueckre yka3aHUS JUIsi OOYyYalOlUXCS IO MPOXOXKICHHIO KYypPCOBOTO
MPOEKTUPOBAHMUSI/ BBITIOJIHEHUSI KyPCOBOM pabOTHhI
Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

11.6. MeTtoauueckue yka3aHus JUIsl OOYYArOMIMXCS IO MPOXOKIACHUIO CAMOCTOSATEIHHON
paboTHI
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B xone BBITOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJaronIuiicss BBITOIHSAET PaboTy IO
3aJ]aHUI0 U TIPU METOJIUYECKOM PYKOBOJCTBE TPENoaBaTess, HO 0e3 ero HermocpeICTBEHHOrO
YYaCTHSL.

Jnst oOywaromuxcss 0 3a04HON ¢Gopme 0OyueHHs BBINOJHEHHE KOHTPOJBHBIX paldoT
SIBIISICTCS DJIEMEHTOM TEKYIIIEr0 KOHTPOJISI YCIIEBAEMOCTH M CAMOCTOSTEIILHON paboThI

B mporecce BBIMOTHEHHSI CaMOCTOSATENBHONW PabOThl y obOydaromerocs (Gopmupyercs
esecooOpa3Hoe IaHupoBaHue pabouero BpeMeH!, KOTOPOE IMO3BOJISIET €My Pa3BUBATh YMCHHS
Y HaBBIKM B YCBOCHHHM M CHUCTEMATH3allMM NMPHOOpETaeMbIX 3HAHWM, 00ECIEeYMBACT BBICOKUMN
YPOBEHb YCIEBAGMOCTH B TMEPUOJ OOyYEHHUs, TOMOTaeT IOJYYUTh HABBIKK IOBBIIICHHS
npo¢eCCHOHATBHOTO YPOBHSI.

OCHOBHBIMH METOJMYECCKHMMH MaTepHallaMH, HAIpaBJISIOIMUMH  CaMOCTOSATEIBHYIO
paboTy 00yYalOUIMXCS, SBISIOTCS UCTOYHUKU M3 MEPEYHs MEYATHBIX M AJICKTPOHHBIX YYEOHBIX
U3JaHUW, yKa3aHHbIX B Tabmuie 8. Kpome »sToro, oOyyarommicsi MOXET IOJIb30BaThCS
AJIEKTPOHHBIMU peCcypcaMu, yKa3aHHbIMH B TaOymax 9 u 11.

11.7. Meroauueckue yKazaHusi Uil OOYYAIOUIMXCS 10 MPOXOXKICHHIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Tekymnii KOHTPOJIb YCIEBAEMOCTH MPEIyCMATPUBAECT KOHTPOJb KadeCTBAa 3HAHUU
00yyaroIuxcsl, OCyLIECTBIAEMOIO B TEYEHUE CEMECTpa C LEJIbI0 OLIEHUBAHMS XOJa OCBOCHMS
JUCLIUATIIIVHBI.

Texymmii KOHTPOJIb BKJIIOYAET B ceOsl:

— KOHTPOJIb ITOCEIIAEMOCTH;

— YCTHBIHM OIIPOC IO MaTepHrallaM JIEKIWH;

— YCTHBIN OIPOC 110 IPAKTUYECKUM 3aHATUAM,

— NUCbMEHHOMW BBINOJIHEHHE 33aJJaHU 1a00paTOPHBIX paboT ¢ 3aIUTON OTYETOB;

— NUCHMEHHBIN OIPOC B (pOpME TECTUPOBAHHUS.

B teuenue cemectpa obyqaromuecs 3arpyxatot B JUOC I'VAII otu€THbIEe MaTepuabl, B
cooTBeTcTBUM C ycTaHoBieHHbIMU HIIP TpeGoBanusimu u meronamu nposenenus TKY, a HITP
OLICHMBAIOT 3arpyeHHsle Marepuanbl. Ouenka, caenanHas HIIP, 3aperncrpupoBaHHBIM 1OX
CBOMM JIOTHHOM U IIApOJIEM, SBISAETCS OLIEHKOU pe3ynbTaToB TKY.

JU1s TeKyIero KOHTPOJs YCIEBAEMOCTH HCIOJIB3YHOTCS KOMIUIEKTBI TECTOBBIX 3aJaHUMN
no temam. Tect cocrout u3 20 BompocoB. Bpems Bemonnenuss 40 munyt. TecT cumrtaercs
CIaHHBIM, €CIUM BbIMOJHEHO He MeHee 60% 3ananumif. Pe3ynbTaThl TEKyIIEro KOHTPOJIS
COO00IaI0TCA CTY/IEHTaM HEMOCPEICTBEHHO Ha CIEIYIOIIEM 3aHITHH.

Pesynbrarbl TEKylmero KOHTPOJSA YCIEBAEMOCTH YUYUTBHIBAIOTCSA IIPU IPOBEACHUU
IIPOMEKYTOYHON arrectanuu. [IpM HENpPOXOXKAEHUM TEKYILIEro KOHTPOJS CTYACHTY CTaBUTCS
OLICHKA «HEYIOBIECTBOPUTEILHOY.

11.8. Metoauueckue yKkazaHus AN OOy4YaIOIUXCS MO MPOXOXKICHHUIO MPOMEKYTOYHON
aTTeCTallnun.

[IpomexyTouHas  arTectanus  OOyYalOIIUXCS  MpeAycMaTpUBaeT  OIICHHBAHHE
HpOMe)KYTO‘IHBIX U OKOHYATCIBbHBIX pGSYJ'II)TaTOB O6y‘~I€HI/I$I 110 JUCITHUIIJINHC. OHa BKJIFOHACT B
ceOs:

— 9JK3aMeH — (opma OILIEHKH 3HaHWH, MONYyYEHHBIX OOyYaroIMMCS B IPOIECCe
I/13yquI/I$I BCGI)’I JUCHUIIIMHBI UJIN €€ YaCTU, HaBbIKOB CaMOCTOﬂTeHBHOﬁ pa6OTI)I, CHOCO6HOCTI/I
NPUMEHATh MX JJIs pEUIeHUs NMPAKTHUYECKUX 3a]ad. DK3aMeH, KakK IpaBuio, MPOBOAUTCS B
MeproJ; HK3aMEHAIMOHHOM CECCHMM M 3aBEpIIAETCA AaTTECTAlMOHHOW OLEHKOW «OTIIMYHOY,
«XOPOLLOY, «YOBIETBOPUTEIHLHOY, «HEYIOBIETBOPUTEIHHOY.

[IpoMexxyTouHass arrecTanusi OILIEHUBAECTCS IO PE3yJbTaTaM TEKYIIEro KOHTPOJIS
yCIEeBAaeMOCTH U TIPOBOAUTCS B (popme dk3aMeHa. DK3aMeH MPOBOJUTCS B CMEIIAHHOM dopme o
BOIIPOCaM, TMPEJCTaBICHHBIM B TaOmwmie 15, B BHJIe MOATOTOBKH M HM3JI0KEHUS Pa3BEPHYTOTO
oTBeTa. Bpems Ha moarotoBky oreta - 90 MUHYT.
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Jluct BHeceHUs U3MEHEHU B pabouyio MpOrpaMMy TUCHUTLIMHbI

JlaTta BHECeHUs
W3MEHCHHI 1
JIOTIOTHCHUH.

ITonnucek BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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