MMHHUCTEPCTBO HAYKH W BbICLIET'O OBPA30BAHNA POCCUMCKOM
®EJIEPAILTAU
(benepanbﬂoe FOC}’IlapCTBCHHOC ABTOHOMHOC oGpasoaareanoe y'{pexcﬂeﬂne BBICILIETO
obpa3oBaHus
"CAHKT-TIETEPBYPICKUA FOCYIAPCTBEHHBI YHUBEPCUTET
ADPOKOCMHMUYECKOI'O ITPUBOPOCTPOEHHA"

Kagpenpa Ne 5

YTBEPX/ALIO
PyKkOBOMTENE 00Pa30BaATEIBHOM IIPOrpaMMbl

JOLL. K. T.H.

JIucT coriiacoBaHmst paboyueii Mporpgsarbl JIMCLHILIHHDE

TTporpaMmy cocTasui (a)

JI.T.H.,JOIL. E.A. ®pososa

(ZO/DKHOCTD, Y. CTETICH, 3BaHUE)

H.10. Eppemon

(wmiaih, damus)

& /4

§
N\ Lo

[ * <ot

(noAmHCH)

«10» despans 2025 ¢

PABOYAS TIPOTPAMMA JTUCLIMIUIMHDI

«AUIMTUBHBIC TEXHOJIOT AU
(Hanmenosanue JIMCLMIUTHHbI)

eHMsl TIOIrOTOBKK/
Ko HarpasJt at 27.03.01
CHeHMaTbHOCTH

HaumeHoBaHue HaNpaBICHUASA

CranaapTu3anus 1 METPOJIOTHs
MOATOTOBKK/ CIIENUAILHOCTH

i A—— Ln¢posast METPOJIOTHS U CTAHAAPTH3AIMA
HANpaBJICHHOCTH P P
dopma 00yUeHH 3a04Has

I'op npuema

Canukr-TlerepGypr— 2025

(NOMKHOCTD, yH. CTETEHD, 3BaHHE) (unnupnanst, Gamunms)

3apemyrommii kadenapoii Ne 5
E.A. ®ponosa

(urumanst, hamumis)

JI.T.H.,JIOIL
(yu. cTeneHb, 3BaHNHe)

3aMeCcTHTENb JUPEKTOPA MHCTUTY U no meroamteckoii pabote

IO K.T.H. Vi H.1O. Edpemon
(HOIKHOCTD, Y. CTENEHD, 3BAHHE) (noxmucs, mata 10.02.2025) (nHuumHabL, Gamunus)



AHHOTaUs

JucuunnuHa «AJJUTUBHBIE TEXHOJOTMHU» BXOAUT B 00pa30BaTENbHYIO MpOrpammy
BBICIIETO O0pa3oBaHWsi — TporpaMMy OakajaBpuaTa IO HAINpaBICHHIO MOATOTOBKH/
crenuanbHocTH 27.03.01 «CranmapTuzanmst ¥ MeETposiorus» HamnparieHHocTH «l{udposas
METPOJIOTHSI M CTaHAapTH3anus». JuciumminHa peanusyercs kadempoi «NeSy.

JlucuuniauHa HalejaeHa Ha (GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

I1IK-1 «CrnocobeH MpoBOIUTH aHAIN3 COCTOSIHUS METPOJIOTUYECKOTO OOECIeYeHUs B
MOJIpa3/IelIeHUU METPOJIOTUYECKOM CITYKObl OpraHU3aI|I»

IIK-3 «CnocoOeH oOCyIIECTBIATh pPAa0OTBI IO BBIABICHUIO M TPEIOTBPAILCHUIO
HECOOTBETCTBUIl MPOAYKLUHU IPEIbIBISIEMbIM TPEOOBAHUSIM

CopepxaHve JOUCLUIUIMHBI OXBAaTbIBA€T KPYI BOIIPOCOB, CBSI3aHHBIX C OCHOBaMU
MPOCKTUPOBAHUSI TEXHUYECKUX  M3JE€IUHM € IPUMEHEHHUEM CpEIACTB  aBTOMATH3aLUHU
MPOCKTUPOBAHUS W JNAJbHEUIIUM IMPOU3BOJICTBOM C MPUMEHEHHEM AJAUTUBHBIX TEXHOJOTHH.
PaccmaTpuBaroTcs mpuMeHsieMble B AJIEKTPOIHEPIeTUKE MaTepHallbl 1 METOJbI MOCTOOPaOOTKU
153 (05078

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpuBaeT cieayroue (OpMbl OpraHU3aliu
y4eOHOTO Tpoliecca: JIEKIHH, J1a0opaTopHble paboThI, CEMUHApBI, CaMOCTOSTEIbHas padoTa
oOyuarorerocs.

[IporpaMMoil IUCHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOLUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHMS JAUCIUIUIMHBI COCTaBJIsET 4 3a4eTHBIX enuHulbl, 144
yaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YITATOB OOYUCHHS 11O AUCIUTIIIIHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
[enpro mpenoiaBaHus SABISIETCS MOMyUYEeHUE 00YYAIOIIMMHUCS HEOOXOIMMBIX 3HAHUH IS
NPUMCHECHUS aJTATUBHBIX TEXHOJOTHH B MPOPECCHOHAIBHOW JIEATEIBPHOCTH, 3HAKOMCTBO C
paznuuHbiME  MeTtofamu 3D mewarw,
YIPAaBJISIONIUX IPOrPaMM IS ocyliecTBiIeHus 3D meyaTy B TEXHUYECKOH cdepe.

1.2. JducumrmiuHa

BXOOUT B

CcoCTaB

HCIIOJIB3YEMbIMU  MaTCpUalaMU U HOI[FOTOBKOfl

gactd, (QopMHUpyeMOH  y4aCTHUKAMHU

0o0pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTENIbHOI MpOorpaMMbl BhICIIEr0 00pazoBaHus (nanee —

OI1 BO).

1.3. IlepeueHb IIaHUPYEMBIX PE3YJIHTATOB OOYUEHHS O JUCLUILIMHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMU pesynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus TUCHMIUIMHBI OOyYaroONIMiCs NOJDKEH 00Majarh CileqyIoIuMH
KOMIIETEHIIMSIMU HJTH WX Y4acTsAMH. KoMIeTeHIMM M WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.
Tabmuna 1 — [lepeueHs KOMNETEHINI ¥ UHAUKATOPOB UX JTOCTHKEHUS
Kon u
Kareropus (rpymma) Kom n HaumMeHoBaHrEe HHIUKATOPA JTOCTHIKEHUS
HAaUMEHOBAaHUE
KOMIIETEHIINHU KOMIIETEHIINHU
KOMIIETEHIINHT
I1K-1 Criocoben [T1K-1.3.5 3HaTh 3TaIbl IPOU3BOACTBA TUIIOBBIX
MIPOBOJIUTH AHAJIU3 pUOOPOB, U3TOTOBIISIEMBIX J/TATUBHBIMU
COCTOSIHUSI METOJIaMH, METOAMKY BHIOOpA MapamMeTpoB
METPOJIOTUYECKOTO A IUTUBHBIX TEXHOJIOT U
[IpodeccuonanbHbie
obecrieueHus B [1K-1.B.4 BnaneTrh HaBLIKOM MPOBEACHUS
KOMIIETEHIINHU
oApa3aesieHUn MOATOTOBUTEIBHBIX, TPOU3BOJICTBEHHBIX U
METPOJIOTHYECKOU BCIIOMOTaTEJIbHBIX OMEpalliid MPU U3rOTOBJICHUN
CITYKOBI THUTIOBBIX MPUOOPOB U KOMIUICKTYIOITUX
OopraHu3aIu METOIaMHU aJIUTUBHBLIX TEXHOIOTHI
I1K-3 Crniocoben
OCYIIECTBIISATh
paboThI MO
BBIABIIEHUIO U [IK-3.Y.6 yMeTb BBINOIHATh CTATUCTUYECKUI
[TpodeccuonanbHble
KOMITETEHITHH MIPEI0TBPAIIEHUIO KOHTPOJIb Ka4eCTBa U3JIEJIHS, IIPOU3BOIUMOTO
HECOOTBETCTBUHU METOJAaMHU aJIAUTUBHBIX TEXHOIOTHI
MPOTYKIIUH
MPEABSBISIEMbBIM
TpeOOBaHUSIM

- «I/IH(I)OpMaI_II/IOHHLIC TCXHOJIOTHH,

2. Mecrto nucuumiiHb B cTpykType OI1

JucuumnirHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJarOIUMUCS
IIPU U3YYECHHUH CICIYIOUIUX TACIUILINH:
— WnxeHepHas 1 KOMIbIOTepHast rpadukay;

- «MatepuanoBeICHUE.
3HaHUs, TMOJYyYEHHbIE NpPU HM3YyYEHWHM Marepuana JaHHOM JAMCHMIUIMHBIL, MUMEIT Kak

CaMOCTOATEJIBHOE 3HAYECHUE, TaK U UCIIOJIB3YIOTCA IIPU U3YYEHUU APYTUX TUCIIAIUINH:

— «IIpou3BoacTBEHHAs IPEAIUIIIOMHAS TPAKTUKA;

- «[ToaroTroBka K mpoIieaype 3alUThl U 3alIUTa BHITYCKHON KBaIU(DUKAIIMOHHOW PabOTh».

3. O0BeM u TpyI0EeMKOCTb TUCITUTLIUHBI




Jlanueie 00 oOmemM o0beMe AUCHUIUIMHBI, TPYJOEMKOCTH OTHAEIbHBIX BHUJOB Y4eOHOMH
paboTHI IO TUCHHIUINHE (M pacHpeieeHue ITOH TPYI0EMKOCTH 110 CEMECTpaM) MPECTABICHBI B
Taduuue 2.

Ta6ymma 2 — O06beM U TPYJ0EMKOCTb JUCITUTITUHBI

TpynoeMKocTh 1o
Bun yueGHO# paboThI Bceero cemMecTpam
Nel0
1 2 3
Oowan mpyooemKocmp oucCyunIuHbl, 4/ 144 4/ 144
3E/ (4ac)
U3 nux yacoe npakmuyeckoii O020MoeKu 8 8
AyoumopHhuie 3anamus, BCETO 4ac. 12 12
B TOM YHCIJIE:
nexmun (JI), (gac) 4 4
npaktudyeckue/cemunapckue 3ansrus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 8 8
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 9 9
CamocmoamenvHnas paboma, Bcero (4ac) 123 123
Buo npomesxcymounoi ammecmayuu: 3auer,
madd. 3ager, sk3amer (3auer, Judd. 3au, OK3. JK3.
DK3.*%*)

EX3

IIpumedanue: xaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpepnenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUAaM 3aHATHMN.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh IMPUBEIEHBI B TabmuIe 3.

Tabnuua 3 — Paznesnbl, TeMbl TUCIUILTIHBI, UX TPYAOEMKOCTh

Pasgensl, TEMBI TUCITUTUINHEL Jexunn | 113 (C3) P KII CPC
ACTEL, et (dac) (dac) (qac) (qac) (qac)
Cemectp 10
Pasnen 1. Beenenune B aiInTHBHBIE TEXHOJIOTUHA
Tema 1.1. Ucropuss  pa3Butus
aJTUTUBHBIX TEXHOJIOTHH.
Tewma 1.2. [IpHHIIATIBI TOCIIOHOTO 1 2 30

(hopmMooOpa3zoBaHus.
Tema 1.3. CpaBHEeHUE TPATUITNOHHBIX U aITUTHBHBIX
METO/IOB MPOU3BOJICTRA.

Tewma 1.4. Kimaccudukarius aJINTUBHBIX TEXHOJIOTHN

Pasnen 2. TexHOIOTHUY U IPOIIECCHI QI TUTHBHOTO

TIPOM3BOICTBA

Tewma 2.1. [Ipuanumne: padoTs! yctaHoBoK: FDM,

SLA, SLS, DMLS, EBM, LMD.

Tema 2.2. [ToaroToBKa 31eKTPOHHON MOJETN 1 2 30

Tewma 2.3. Dralibl alIUTUBHOTO MTPOIECCa:

MMOATOTOBKA, TeYaTh, TOCTOOpaboTKa.
Tema 2.4. AHanu3 omnOOK NP aJIUTHBHOM
MTPOU3BOJICTBE U CIIOCOOBI UX YCTPAHCHMS.




Paznen 3. O6opynoBanue 1151 aIUTUBHOTO
MPOU3BOJICTBA
Tema 3.1. KoHCTpYKTHUBHBIE 0OCOOCHHOCTH PA3IHYHBIX
YCTaHOBOK.
Tema 3.2. CucTeMbl MOJa4YH U HAHECCHUSI MaTepHaa. 1 2 32
Tema 3.3. CucTeMbI KOHTPOJIS M aBTOMAaTH3aITNN
nporecca.
Tewma 3.4. DnieMEHTHI OITUYECKOTO KOHTPOJIS H
JIMarHOCTHKH.

Paznen 4. PaboTa ¢ HCXOAHBIMHA MaTepHAIaAMU

Tema 4.1. Knaccudukanuss HCXOIHBIX

MaTEPHUAJIOB: IIOJUMEPBI, METAJLIbI, KEPAMUKA,

KOMITO3HUTEL.

Tema 4.2. MeToapl aHamn3a XHMHUYECKOTO COCTaBa 1 2 31

U TPaHyJIOMETPHH.

Tema 4.3. [ToaroToBKa MOPOIIKOB:

MPOCYIIKA, TPOKAIUBAHUE, TOMOTCHU3AIIUS
Tewma 4.4. GunbTpanus ¥ OYMCTKA KUIKUX
¢oTomomuMepoB

HToro B ceMecTpe: 4 8 123

Hroro 4 0 8 0 123

[IpakTrueckass TOATOTOBKA 3aKJIOYAETCSs B  HEMOCPEJICTBEHHOM  BBINOJIHECHUU
OoOydJaloIMMUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIWH, CBSI3aHHBIX ¢  Oya;yulei
PO ECCUOHAIBHON e TEIHHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHH.
Conepxanue pa3eiioB ¥ TeM JICKITMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep paznena HaszBanue u conepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 Paznen 1: Beeaenue B

aIINTUBHBIC TEXHOJIOTUU

[ToHsiTHE ATUTHBHOTO

MIPOU3BO/ICTBA.

Knaccudukanus anmutuBabix Texnonoruii: FDM, SLA, SLS,
DMLS, EBM, LMD u np.

[Tpuniun nocnoiHoro opmMooOpa3zoBaHusL.

[IpeumyiiecTBa 1 HENOCTATKH ATUTUBHBIX METOJIOB TIEPET
TpaauluuoHHBIMU. OOJacTH TpPUMEHEHUsS  aJJIUTUBHBIX

TEXHOJIOTUI (aBuarus, MeIUIHA,
MaITUHOCTPOEHHUE U JIP.).
2 Paznen 2: TexHomoruu u mporecchl aIMTUBHOTO

npon3BoicTBa [loaroToBka MU POBOI MOCIH:

CAD — STL — cnaiicunr.

Drallbl aJ[yIATHBHOTO TIPOIecca: MOATrOTOBKa, I1eYaTh,
noctobpaboTka. OCOOEHHOCTH PA3IUYHBIX TEXHOIOTHI:
FDM, SLA, SLS, DMLS, EBM, LMD. Ananu3 THIIMYHBIX
OIIMOOK MPU MPOU3BOACTBE U CIIOCOOBI MX YCTPAHESHHSI.
KoHTpob kKauecTBa Ha BCEX CTAMSIX.




3 Paznen 3: YerpoiictBo 000pynoBanus 1ist
AJUTUBHOI'O MPOU3BOACTBA KOHCTPYKTI/IBHBIC
0COOEHHOCTH YCTaHOBOK ISl Pa3HBIX
TexHoJiorui. CHCTEMBI moagadyu 1 HaHCCCHUA
MarepHania.

CucreMbl KOHTPOJIS U

aBTOMATHU3AIIHMH ITpoLIecca.

DJIeMEHTHI ONITUYECKOT0 U

TEMITEPaTYPHOTO KOHTPOJISL.

Pabora cucTeM 3ammThl U 0€30MaCHOCTH.

4 Paznen 4: Ucxonnble MaTepuansl Jyisl alTUTUBHOTO
MIPOU3BOJICTBA

Krnaccudukanuss  HMCXOIHBIX ~ MaTepUalioB:  TOJHUMEPHI,
METaJUlbl,  KEpaMHKa, KOMIIO3UTBHI.
XUMHUYECKUH COCTaB U (PU3MUYECKHE CBOMCTBA MaTEPUAJIOB.
MeTtop! aHanu3a rpaHyJI0METPUH, HACBIITHON INIOTHOCTH,
TEKYy4eCTH IOPOLIKOB. [I0AroToBKa OPOIIKOB: IIPOCYIIIKA,

IIPOKAJIMBAHUC, TOMOI'CHU3 Al M.

4.3. Ilpaktuueckue (CEeMHUHAPCKUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHH U UX TPYJOEMKOCTh IPUBEICHBI B TAOJIHIIC 5.

Ta6n1z1ua 5-— HpaKTI/I‘leCKI/IC 3aHATHUS U UX TPYAOCMKOCTDb

W3 Hux No
Ne | Tems! npaktuyeckux | POpMBI MPAKTUYECKUX | TPYIOEMKOCTh, |MPAaKTHUYECKOH |pasiena
/11 3aHSATUN 3aHSTUN (gac) MMOATOTOBKH, | THUCITHIT

(gac) JIHBI

VY4eOHbIM MIIaHOM HE IPEAYCMOTPEHO

| |

Bcero

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBE/IEHBI B TabIuIIE 6.

Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh

N3 HHX Ne
rjl\ji HaunmeHoBaHue 1a00paTOPHBIX pabOT prnz):;vclgocm, Hﬁgg:gfg;ﬁ;? E;ﬁf;r?
(gac) JIMHBI
Cemectp 10
CpaBHUTENbHBIN aHAIN3 CBONCTB U TOYHOCTH MOJIENEH. 1 1 1
Coznanne 3D-Moienu ¥ MOArOTOBKA €€ K He4aTH. 1 1 2
3amyck nevatn Ha FDM mpuaTepe 1 1 2
3anyck neyatu Ha SLA mpuHTepe 1 1 2
W3y4denue ycrpoiicTBa U KoMroneHToB 3D-npuHTEpa. 1 1 3
Cucrema ynpaBieHus alINTHBHON yCTaHOBKH 1 1 3
AHanM3 UCXOTHOTO MaTeprala 1 1 4
Br16op martepuana 1 1 4
Bcero 8




4.5. KypcoBoe nMpoeKTUpOBaHUE/ BHITOTHEHUE KYPCOBON PabOThI
VY4eOHBIM [JIJAHOM HE IPEAYCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouIxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TaOIHUIE 7.

Tabmuua 7 — Bugsl caMoCcTOsTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 10,
Bun camocrosiTensHO#M paboThI

qac qac
1 2 3

W3ydeHue TeopeTHUecKoro MmaTepuania 53 53

nucuuruael (TO)

Kypcooe npoektuposanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

IToaroToBKa K TEKyIIEMY KOHTPOJIIO 35 35

ycneBaemoctu (TKVY)

Jomamnee 3amganue (/13)

KonTponbubie paboTel 3a04HNKOB (KP3) 10 10

IToaroroBka k IMPOMCIKYTOYHOU 25 25

atrecrauuu (I1A)
Bceero: 123 123

5. IlepeyeHn y4eOHO-METOAMYECKOTO OOSCIICUCHUS
JUISL CAMOCTOSITEIIbHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)

Y4eOHO-METOAMUECKUE MAaTEPHAIBI JIUISI CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeYaTHBIX U ATEKTPOHHBIX YUEOHBIX U3AAHUMN
[lepedyeHb neUaTHBIX U DJIEKTPOHHBIX YIeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeueHp Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUMN

[ugp/ Komi4ecTBo 5K3eMILISPOB B
URL a P ec bubnuorpaduyeckas ccpliaka OUOIMOTEKE
P (KpOMe 3JIEKTPOHHBIX IK3EMILISIPOB)

Iumxkosckuiit 1.B. OCHOBBI aTUTHBHBIX
TEXHOJIOTHI BBICOKOTO pa3peuienus. M3-Bo
[Tutep, CII6, 2018, 348

Hosuxos C.B., Pamazanos K.H.
AI[I[I/ITI/IBHI)IG TCXHOJIOTUU: COCTOSIHUEC U

MEPCIIEKTHUBBI.
N3Bo YI'ATY, Va, 2022, 75 c.

Antonosa B. C., Ocosckas U. N.

AJIUTUBHBIE TEXHOJIOTHH: y4eb. mocodue.
CII6.: BIID CII6 I'VITI T, 2017. 30 c.

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEIEKOMM YHUKAIIMOHHOM ceTn «IHTepHET»




[epeueHn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos UH()OPMAIIMOHHO-
TEJICKOMMYHHKAIMOHHOW ceTH «lHTepHeT», HEOOXOIMMBIX Ui OCBOCHUS THCIHILIAHEI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHET»

URL aapec HanMmenoBanue
https://support.ultimaker.com/hc/en-us CrpaBounbie matepuaibl Ultimaker Cura
http://www.thingiverse.com/ [Tnardopma mis oomena STL mopensimu

Thingiverse
https://tflexcad.ru/download/documentation/ | CrpaBounsie maTepuaisi T-Flex CAD

8. Ilepeuens HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp mpOrpaMMHOTO OOECHEYCHHUS, HCHOIB3YEeMOTO0 MpPU OCYIIECTBICHUN
00pa3oBaTeILHOTO MPOoIEcca M0 JUCIUIIIHHE.
[Tepeuens nCmosIb3yeMoro NporpaMMHOTO oOectieueHus npeacTasieH B Tabuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHS

Ne i/t HaumenoBanue

MS Office

8.2. [lepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCIHUILTHHE

[lepeyeHp WCMONB3yeMBbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMATMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKast 6a3a
CocraB MaTepualbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMON [JIT  OCYIIECTBIICHHS
00pa30BaTeNnbHOTO Mpoliecca Mo TUCIUIUIMHE, IPeCTaBieH B Tabnuiel 2.

Tabmuna 12 — CoctaB MaTepraIbHO-TEXHIUYECKON 0a3bl

Ne HanmeHnoBaHue cOCTaBHOW 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )

1 | JlekimoHHas ayIuTOpUs

2 | MynbrumenuitHas TISKIIMOHHAS 8y TUTOPHS

10. OueHouHbIe cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CocTaB OIIEHOYHBIX CPEACTBIJISA TIPOBEJACHHUS IMPOMEKYTOYHONW aTTeCTAIluU
oOyJaronuxcs Mo AUCUUIUINHE MPUBEACH B Tadnuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEACTB IS IPOBEICHHSI TPOMEKYTOYHOM aTTeCTaIIH

Bug HpOMC)KyTO‘-IHOﬁ aTTeCTallnuu HCpC‘-ICHB OILICHOYHLIX CPCACTB

DK3amMeH Cnucok BONPOCOB K IK3aMEHY;
TecTsl.



http://www.thingiverse.com/

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA CHOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ayuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTOpast puBeaeHa B Tabnuue 14. B Teuenne cemecTpa MOXKET UCIOIb30BATHCS
100-6amtpHas ~ mIKajga ~ MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(pOPMHUPOBAHHOCTH KOMIETEHITHH

Or11eHKa KOMITETEHITUH

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayubHas mKana PaKTep (bopmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBII
MaTepuan;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMMpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIBHOW JIMTEPATYPHI,
TECHO IPHBS3bIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHS C MPAKTHIECCKON
JESITEIIbHOCTHIO HAPABIICHUS;

— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 0000IICHHUS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNHaIM3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
(Ga4uTCHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBINA MaTepHaj, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JUTEPATypPHI;

— HE JIONYCKAEeT CYIIECTBCHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITEIHHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET Hay4YHbIEC TOJIOKEHUS;

— JIeJIaeT BBIBOALI H 0000IIECHHS;

— BJIQJICET CHCTEMOH CIIeMaTN3NPOBAHHBIX TTOHSITHH.

«XOpOLIO»
(Ga4YTCHO»

— oOyyaroluiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
II0 CYIIECTBY M3JIaracT €ro, ONMPasCh HAa 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHbIE OIIMOKU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IPAKTUYECKOM IIPUMEHEHUM 3HAHHUU
HallpaBJICHUS,

— cn1abo apryMeHTUpPYeT Hay4dHbIE MOJIOKEHMS;

— 3aTpyaHseTcs B GOpMYIMPOBAHUN BBIBOJOB M 0000OIICHUI;

— 9YaCTUYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITHH.

«yZI0BJIETBOPUTEIILHOY
«BaYTEHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTENBHOM 4YacTH MPOrPaMMHOTO
MmarepHaa;

— JIOMYCKaeT  CYLIECTBEHHbIE  OIIMOKM W  HETOYHOCTU  IpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HallpaBIICHUH,

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM IPUMEHEHUH 3HAHHIA;,

— HE MOXKET apryMEeHTHPOBATh HAY4YHbIE MTOJIOXKECHMUS;

— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHHH.

«HEY/IOBJICTBOPHTEIIHHOY
«HE 3aUTCHO»

10.3. TunoBble KOHTPOJIbHBIE 33/1aHUS WM UHbIE MaTePHAIIBI.
Bompocsr (3agaun) asns sK3aMeHa mpeicTaBiIeHb B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

K
Neo /it [Tepedens BOmpOCOB (3a71a49) TSI SK3aMEeHA o
WHAWKATOpa
1. beicTpoe mpOTOTUNIMPOBAHKE [IK-1.3.5

2. AIZTUTHBHBIE TEXHOJIOTUU

3. [lporotunmpoBanme

4. XapaKTepuUCTHKH MIPOTOTUIIA

5. laru 6pICTPOro NPOTOTUITHPOBAHUS
6. TouHOCTH BOCHIPOU3BEICHUS




7. SLA meron

8. FDM merton

9. SLS meron

10. Tpexmeproe moaenupoBanue cpeacramu CAITP
11. KonBepranus 1 nepeaada JaHHBIX

12. IlpoBepka 1 MOArOTOBKA K paboTe

13. IlocnoitHOE TOCTPOCHUE W3IEITHS

14. Y nanenue noajaepxek u moctoopadboTka

15. CrynenyaTtocTth
16. @opmar STL

17. Yupasnstonme KOMaH bl

18. OpuenTanus u3aenus

19. IognepxuBaroIe CTPYKTYPHI

20. Bubl peneTok 3anoHeHus

21. doTonoNMMepu3aIMOHHBIC MAaTEPHAITBI

22. MexaHu3Mbl 1 CKOPOCTHU PEAKINH MOIUMEpU3AINN

23. JIazepHas ctepeonurorpadus

24. MeTtobl CKAaHUPOBAHWUS ITPH JIa3ePHON
cTepeonuTorpaguu

25. TIporiecc M3roTOBICHUS HHTETPATBHBIX MUKPOCXEM

IIK-1.B.4

26. TpeOoBaHus K MaTepuaiaM B SHEPTreTUKE

27. VI3roToBJIeHNE MPOTOTHUIIOB C UCTIOJIB30BAHUEM
HECKOJIbKUX MaTepHaJiOB

28. OuuncTKa U 3alIUTa U3ICITUH

29. TIpouecc FKCTpy3Un

30. OGBbeMHBIN pacxo.l ¥ CKOPOCTH MEYaTH

31. Kpucramnm3zanus u oXJIaxJIeHue

32. lllupuHa TMHUI U TPOYHOCTH IEPHMETPOB

33. Marepuaisl 15 SKCTPY3UU

34. Ocuactka st FDM newatn

35. IlpoponpHas 1 monepeyHasi HPOYHOCTh

[IK-3.Y.6

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuie 16.

Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Ne i/t

[Tepeuens BompocoB (3aga4) ans 3a4dera / qudd. 3adera

Kon
WHIAUKATOPA

Y4eOHbIM NJIaHOM HE IPEAYCMOTPEHO

[lepeuenp TeM A KypCOBOTO NPOEKTHUPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI
MpeICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOrO IPOEKTUPOBAHUSI/BBITIOIHEHUSI KYPCOBOM pabOThI

[TpuMepHBIii IepedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BBITOIHEHHS

Ne n/nn .
KypcOBO#l pabOThI
Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO
Bonpocel sl mpoBeneHUsT NPOMEXYTOUYHOM aTTECTAllUM B BHJE TECTUPOBAHMUS

IIpeJICTaBJICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIii IepedeHb BOITPOCOB TSI TECTOB

. Kon
Ne n/mt ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB
WHJHKATOpa
Kakoe MakcHuMa/ibHOE KOJHYECTBO MaTepuayioB  MoxkedbiTh | I[TIK-1




HCI0JIb30BAHO NPH UcnoJb30BaHuM Polyjet Texnonorum?
1)2

2)4

3)8

4) 16

Kak MoxkHO JejgaTh  pe3n0OBble  OTBepCTHSI B
JAeTaAX,

U3roTaBJIMBaeMbIX MeTOAaMH A/UINTHBHBIX TEXHOJIOTHii?

1) BiauBath JaTyHHbIC Pe3b0OOBBIC BCTABKH.

2) IIpoexkTrpoBath pe3n0y B ACTAIIH.

3) Hape3saTb pe3b0y mociie rneyaTu METYHKOM.

4) Bce BApUAHTHL.

[1K-3

B kakom dopmarte 3xcnopTupyercsi 3D Moaean ajsi
AaJIbHeIIero M3roToBJIeHNsI METOAMHU A/INTUBHBIX
TeXHOJIOTui?

1. STL.

2. STEP.

3. 3DP.

4. CTL.

[1K-1

Kakmue u3 caexyomux yreep:xkaeHuii o goronoanmepnoi 3D-
ne4yaTH BepHbI?

1. ®oTonosiuMepHasi Me4aTh UCMOJIb3YeT KUJAKHE CMOJIbI,
KOTOpbIE 3aTBEepAeBAIOT MO/ BO3/1elCTBHEM
YJIbTPa(pH0IeTOBOIO CBETA.

2. lns poTonouMepHoii mevyaT 00s13aTeIbHO TpedyeTcs
NO/IIeP:KKa Mojielell, TAaK KaKk MaTepuas He MOKeT y/Iep:KHBaTh
dopmy

CaMOCTOSITEIbHO.

3. ®oTonouMepHbie 3D-NPUHTEPHI MOTYT €O3/1aBATh
00LEeKTHI ¢ BLICOKOI AeTaJau3anuei U riagkou
NMOBEPXHOCTHIO.

4. ®otononuMepHas evaTh MOAXOIUT TOIBKO I CO3aHUS
KpYyNHbIX 00beKTOB Oosee 100 kyOuyeckuM caHTUMETpa.

[1K-3

CooTHecHTe MaTepPHAJIBI H A TUTHBHbIE TEXHOJIOTHH, B KOTOPBIX
OH HCIOJIL3YeTCsl.

1. ®oromoaumepsl (SLA)

2. PLA (FDM)

3. AnroMuHHEBBIH Toporiok (SLM)

4. PETG (FDM)

5. ABS (FDM)

6. TutanoBbIi opook (SLM)

[K-1

PaccraBbTe 3Tanbl padorsl FDM 3D-npuHTepa B npaBHIIbHOI
MOC/Ie10BATEIbHOCTH.

BapuaHThI OTBETOB:

1. HarpeB skcTpyaepa u miaat(opmsl.

2. 3arpy3ka (uiaMeHTa B 9KCTpyJIep.

3. Hapeska 3D-monenu Ha ciion u reHepanus G-kona.

4. ITocnoitHOE HamIaBJIeHUe MaTepHaa.

5. OxnakaeHne TOTOBOTO U3ICTIHSL.

6. Y nanenue noanaepskek (€Cau OHU €CTh).

IIpaBuibHas nocjenoBareabHocTh: 3,1,2, 4, 5,6

[1K-3

PaccraBbTe 3TanbI IOCTOOPAOOTKH M3/1e/1Hsl, HANIEYaTAHHOI 0

[1K-1




Ha SLA-npuHTEpe, B NPaBUJILHOI 1M0OCJI€10BATEILHOCTH. [1K-3
BapuaHTbI OTBETOB:

1. IlpombIBKa MOZIENTH B U30IPOIUIOBOM CIIUPTE.
2. Y®-0TBEep)KICHUE MOJICIH.

3. Ynanenue nomaepkex.

4. lInudoBka MOBEPXHOCTH.

5. Hanecenue 3a1uTHOTO MOKPBITHSL.
IIpaBuibHas nocjaenoBareabHocTh: 1, 3,2, 4,5

B apauTMBHOM NMPOU3BOACTBE JJIsl CO3AAHMS U3/IeTUit I1K-3
HCI0JIB3YeTCH MeTO/I MOCJI0HHOro
(OTBeT: HapaIMBAHUs)

OauH M3 caMbIX PacHpocTpaHeHHbIX MaTepuaioB B amiutusHom | I1K-1
NMpoMu3BOJACTBE — ITO , KOTOPBIH MCHOJIB3YeTCsl sl
3D-nmevarn.

(OTBeT: IJIACTHK)

[Tpumeuanue: Cuctema OLEHUBAHUS TECTOBBIX 3aJaHUM.

1- i Tun. 3agaHue KOMOMHUPOBAHHOTO THIIA C BBIOOPOM OJIHOTO BEPHOI'O OTBETA U3
YEeThIpEX MPEJIOKEHHBIX U OOOCHOBaHMEM BbIOOpAa CUMTAETCS BEPHBIM, €CJIU IPABUIBHO
yKka3aHa nu¢pa u NpuBeeHbl KOHKPETHBIE apI'yMEHTBHI, CII0JIb3yeMble IIPU BBIOOPE OTBETA.
[TomHOE coBmaneHue ¢ BepHBIM O0TBeTOM — | Oaynt. HeBepHsbIil otBeT wim ero orcyrcrBue — 0
6asu10B.

2- i Tumn. 3agaHre KOMOMHUPOBAHHOIO THUIIA C BBIOOPOM HECKOJIbKMX BapHAHTOB OTBETA
U3 IPEUIOKEHHBIX U pa3BEepHYTHIM 000CHOBAaHMEM BbIOOpA CUNTAETCS BEPHBIM, €CJIN IIPABUIBHO
yKa3aHbl UQPBI U TPUBEICHBI KOHKPETHBIC apTYMEHTBHI, UCTIOIb3yeMbIe TIPH BHIOOPE OTBETOB.
[TonHOE coBnajzieHue ¢ BEpHbIM OTBETOM — 1 Oai.

Ecnu nonyiiensl ommOKy Wi 0TBET OTCyTcTBYET — () 6aios.

3- i Tun. 3ajaHue 3aKPHITOro TUIA HA YCTAHOBJICHHE COOTBETCTBUS CUUTACTCS BEPHBIM,
€CJIM YCTaHOBJIEHBI BCE COOTBETCTBHS (TMO3HMIIMHU M3 OJHOTO CTOJOIA BEPHO COIMOCTABJICHBI C
MO3ULIMSIMU APYTOTO CTOJIONA).

[TonHoe coBmajeHue ¢ BepHbIM O0TBeTOM — | Oamn. HeBepHsblii oTBeT miu ero orcyrcrsue — 0
0ayioB.

4- U Tun. 3agaHue 3aKphITOrO TUIA HA YCTAHOBJIEHHE MOCIIEI0BATEIbHOCTH CUUTAETCS
BEPHBIM, €CIT TTPaBUJILHO YKa3aHa BCS MOCIEA0BATEILHOCTD ITUD.

[TonHOE coBMazieHHEe C BEPHBIM OTBETOM — 1 Gai.

Ecnu gonyiiensl ommOKy Wil OTBET OTCyTcTBYET — () Oanos.

5- W Tumn. 3aJjaHue OTKPBITOTO TUIA C Pa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIIU
OTBET COBMAAET C ITAJTOHHBIM IO COJIEP>KAHUIO U TIOJIHOTE.

[TpaBuIIBbHBII OTBET 3a 3aJjaHKe OIlEHUBAETCs B 3 Oasia.

Ecnu monyiena ogHa onmmOka\HETOYHOCTH\OTBET MPAaBHIBHBIN, HO HE MONHBIN — 1 Oamt. Eciu
nonyiieHo 6osee 1 omuOKU\OTBET HEMPAaBUIBHBI\OTBET OTCYTCTBYET — () GayLIoB.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCS 3a09HON (hOPMBI
00y4YeHusI, IpeJICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHp KOHTPOJIBHBIX PAOOT

Amnanuz PE3YJIbTATOB KOHTPOJIA U KOPPCKTUPOBKA IMTAPpAMETPOB

Pacuer BPEMCHHU U CTOUMOCTH HU3T'OTOBJICHUA ACTAIN

PacueT sxoHOMHUYECKOM 3(1)(1)CKTI/IBHOCTI/I OT BHCAPCHUSA aJIIUTUBHOMI YCTaHOBKH

10.4. Meroguueckue  Marepuainbl,  ONPEACISAIONIME  TPOIEIyphl  OICHUBAHHS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX d3Tambl (HOPMUPOBAHMS KOMIIETEHLUH, COAEp)KaTcs B




JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIIL, pernameHTUpylOIUX NOPSAOK M MPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTalluy O0y4aroIuXcs
I'VAIL

11. Meroauyeckue ykazaHus JJis 00y4YarolIUXCsl 0 OCBOCHUIO JUCIIUTUIMHBI

11.1. Meroauueckue ykazaHus A OOy4arOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
Marepuana

OcHOBHOE Ha3zHAaYeHHUE JIEKIIMOHHOTO Marepuajga — JOTHYECKH CTPOMHOE, CHUCTEMHOE,
rIy0OKoe W SCHOE HU3JIoKeHue ydeOHoro marepuana. HasHaueHume COBpEMEHHOM JIEKIUU B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI TOJYYUTh BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
byHIaMeHTalbHbIX Mpo0JjeM JUCHMIUIMHBL, METOJOB HAY4YHOTO IIO3HAHHWS, HOBEHIINX
JOCTYIKEHUH HAaydyHOUW MBICTH. B yueOHOM mporiecce JICKIHS BBITIONHSAET METOI0JIOTHYECKYIO,
OpraHU3aIMOHHYI0 U UHGOpManMoHHYI0 (GyHKUUU. JIeKIHs pacKphIBaeT MOHATHIHBIN anmapat
KOHKpPETHOW o0jacTu 3HaHUSA, €€ MpPOOJEMBI, JaeT IENbHOE MPEJCTABICHUE O TUCIUILIMHE,
MOKAa3bIBAE€T B3aUMOCBS3b C APYTMMU JUCLUIUIMHAMM.

[1nanupyeMblie pe3ysibTaThl P OCBOCHUH O00YYAIOIIMMHUCS JICKIIMOHHOTO MaTepuarna;

— TOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUW, YPOBEHb
KOTOPBIX OINPEIEIISIETCS EJIEBOM YCTAHOBKOM K KaXK/10M KOHKPETHOM TEME;

— TIOJIyYEHHE OIbITa TBOPUECKOM pabOThl COBMECTHO C MPEIoaBaTeIeMm;

— pasBuTHE NPO(ECCHOHATBHO-AENOBBIX  KAadyecTB, JIIOOBM K  MpeAMETy U
CaMOCTOSITEJIbHOT'O TBOPYECKOTO MBIIIJICHUSI.

— TOsBIIEHHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO AJIsi CAMOCTOSITENIbHOM paboTHI;

— T[OJYyYEHUE 3HAHUUW O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM W TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS HA ONMKaMIINe TOIbL;

— Hay4MThCS METOJAMYECKH 0OpabaThiBaTh Marepuai (BBIACIATH TIJIaBHBIE MBICIU U
MOJIOKEHUS, TMPUXOJUTh K KOHKPETHBIM BbIBOJAM, I[OBTOPSATh HX B  Pa3IMYHBIX
(bopMynupoBKax);

— TOJy4YeHHe TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.

JlekuMOHHBI MaTepuanm MOXET CONPOBOXKIAThCA JIEMOHCTpalued CclaijoB U
WCIIOJIb30BAHUEM pPa3/laTOYHOT0 MaTepuaia TMpU TPOBEACHUH KOPOTKUX JHCKYCCHH 00
O0COOCHHOCTSIX MPUMEHEHHSI OT/ACTBHBIX TEMATHK IO TUCIUIUINHE.

CTpyKTypa NpeaocTaBIeHUs JCKIIMOHHOTO MaTepuaa:

— BBenenue B aZTUTUBHBIE TEXHOJIOTHH;

— TexHOJOTUM U MPOIIECChl AJJIMTUBHOTO MTPOU3BOICTRA;

— OO6opynoBanue Jijis aJUTATUBHOTO TPOU3BOJICTBA;

— Pabora ¢ HCXOAHBIMH MaTEPHATIAMHU;

— TloaroroBka o0opy/ioBaHus K paboTe;

— KoHTposib mpoiiecca ayTMiTUBHOTO MTPOU3BOJICTBA;

— Texuuueckoe o0CTyKMBaHUE U 0€30MACHOCTb;

— OOpaboTKa U3aEIN;

— Odopmienre JOKYMEHTAIINH;

— HWuTerpaius B 0pOU3BOJCTBO.

11.2. Mertoauueckue yKazaHWsl Il OOYYarOIIUXCsS MO BBITIOJHEHUIO J1a00PaTOPHBIX
pabot

B xone BeimonHeHus 1a0OpaTOpHBIX pPadOT oOydaromuics MAOKEH YIIyOUTbh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIU(PUKAIMOHHON XapaKTEPUCTUKOW 00ydaromerocs.
Brimonnenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YacTe U KOHTPOJIBHBIX MEPOITPUATHI.



BrimonHenue 51abopaTopHBIX paboOT 0O0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH 4YacThIO
U3y4CHUS TUCLUIUIMHBL, OINpeAesieMold Y4eOHBIM IUTAHOM, M OTHOCHUTCS K CpEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aromerocs:

— 1OpuoOpeTeHHEe HABBIKOB HCCIEIOBAHUS MPOLECCOB, SBICHHH U  OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JAUCHUILINHBI;

— 3aKpervieHHe, Pa3BUTHE M JCTAIN3AlMi TCOPETHYECKUX 3HAHWH, IMOJYYEHHBIX Ha
JEKIUSX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 N3Y4aeMOH JIUCIUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOH  paboThl ¢ J1a0OpaTOpHBIM
o0opyoBaHreM U pudopamu.

3ananue u TpeOOBaHMA K IPOBEACHUIO JIAOOPATOPHBIX paboT

CryaenTsl pa3OuBaroTCs Ha mnoAarpynmbl, mo 3-4 demoBeka. Ilepen mpoBeneHHEM
nabopaTopHOil paboThl 0OydaromeMcsl ClIeyeT BHUMATEIbHO O3HAKOMUTBCS ¢ METOANYECKIMU
YKa3aHUSAMU [0 €€ BBIMOJHEHUI0. B CcOOTBETCTBUMU C 3aJaHHeM OO0ydYaromuecs TOJIKHBI
HOJATOTOBUTh HEOOXOIUMBIC JaHHBIC, MOJIYYUTh OT MPENOAABATENS JOMYCK K BBHIMOJIHEHUIO
1abopaTopHON PaOOTHI, BBHIMOIHUTH YKAa3aHHYIO TMOCJIEI0BATENILHOCTh ACUCTBUM, IMOJYYUTh
TpeOyeMbIe pe3ysbTaThl, 0QOPMHUTH U 3AIIUTUTH OTYET IO J1a0OPaTOpHOi padore.

Crtpykrypa u hopma otuera o 1adopaTopHOt paboTe

Otuer o mabopaTopHOW paboTe MOJDKEH BKIOYATh B CeOS: TUTYJIBHBIA JIHCT,
bopMyIUPOBKY 3aJaHus, TEOPETHUYECKHE IOJIOKEHUS, HCIIONb3yeMble MPH BBINOJHEHUH
1abopaTopHOil paboTHI, ONMKMCAaHUE MPOIecca BHIMOIHEHHS J1a00paTOPHOM pabOTHI, MOTyYCHHBIE
PE3yIbTaThl U BBIBOJIBI.

TpeboBanus k opopmIIEHHIO OTUETa O JTabOpaTOPHOI paboTe

ITo xaxmoit nmaGopaTopHO pabOTEe BBHIMOMHIETCS OTACNBHBIM OT4eT. TUTYNbHBINA JHCT
odopmisieTcss B COOTBETCTBHHM C ImabimoHOM (oOpasiom) mpuBeneHHbIM Ha caite ['YAIL
(www.guap.ru) B pasaene «CekTop HOpMaTUBHOM TOKyMEHTaluny». TeKCTOBbIE U rpapuuecKue
MaTepuaibl 0pOpMIISIIOTCS B cooTBeTcTBHH ¢ nedcTByrommMu ['OCTamu u TpeGoBaHUSMU,
npuBeneHHbIME  Ha caiite ['YAIl (www.guap.ru) B pazgene «CekTop HOPMAaTHUBHON
JIOKYMEHTaLIN.

11.3. Meroauueckue yKazaHus UIsi OOYJaIOUIUXCS 110 MPOXOKIACHUIO CAMOCTOSITEIHHOM
paboThI

B xone BbIMOMHEHUSI CaMOCTOSITENILHOM pabOThI, 00yJarONIUiCs BBIMOIHAET paboTy 1O
3aJJaHUI0 ¥ IIPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOyyaromuxcst 1Mo 3aoyHoM ¢opme O0ydeHHus, camMOCTOsITeNbHas paboTa MOXET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mnpouecce BBIMOJHEHHsSI CaMOCTOSTENLHONU paboThl, y oOydaromierocss (popMHpYyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE pabovero BpeMEeHH, KOTOPOE MO3BOJISET UM pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHWU U CHUCTEMaTH3alMM NpUOOpeTaeMbIX 3HAHWH, 00ecreyrBaeT BBICOKHM
YpOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEHMs, MOMOraeT IOJYyYUTh HAaBBIKA IIOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MetoauyeckumMl ~ MaTepuaiaMM,  HalpaBJSIIONIMMH  CAMOCTOSTEIBHYIO  paloTy
00y4aroIUX CSSIBIISIOTCS:

— y4eOHO-MeTOAMYECKU MaTepHal Mo JUCIUILINHE;

— METOAMYECKHE YKa3aHWS IO BBHITOJHEHHUIO KOHTPOIBHBIX paboT (s 00ydaromuxcs
1o 3a04HOU (hopme oOyueHus).

11.4. Metoauueckre yKazaHusl [UIsl OOYYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.



Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAET KOHTPOJIb KAauecTBAa 3HAHUM
00y4aromuxcsi, OCYyIIECTBIIEMOT0 B TEYCHHE CEMECTpa C ILIENbI0 OLIEHMBAHMS XO0Jla OCBOCHUS
JTUCHUTLTUHBI.

Cucrema OLEHOK NIpPHU MPOBEACHUU MPOMEKYTOUYHOM AaTTECTAlMd OCYILIECTBISETCA B
COOTBETCTBUM C TpeboBanusiMu [lonokenuit «O TeKymeM KOHTPOJE YCIEBAEMOCTH H
MIPOMEKYTOUHON aTTecTanuu cryfaeHToB [YAIIL, oOyd4arommxcsi 1Mo mporpaMmbl BBICIIETO
obpazoBanus» U «O MOAYIHHO-PEUTUHIOBOM CHCTEME OIICHKH KadyecTBa ydeOHOW paboTh
cryaentoB B ['YAII». IlpoBeneHue TEKylIero KOHTPOJS YCIEBAEMOCTH OCYIIECTBIISIETCA C
IOMOIIIBIO TECTOB, TMpHBEIEHHBIX B Tabmume 18. OueHuBaHME TEKyIIET0 KOHTPOJISA
yCIIEeBaeMOCTH OLICHUBAETCS MO cucTeMe 3aueT/ He 3a4eT. [onoxkuTenbHblil pe3yapTaT TEKYLIero
KOHTPOJISI  yCIIEBAGMOCTH JIa€T CTYACHTY JOMOJHUTENBHBIA Oalul Tpu  MPOBEACHUU
IIPOMEXKYTOUYHOM aTTECTALlUU.

11.5. Metoau4ieckue yka3zaHUs s OOy4YaIOMIUXCS MO MPOXOKICHHIO MPOMEKYTOTHON
aTTeCTalUU.

[IpomexxyTounasi  arrectanusi  OoOy4yaroIIMXCs ~ NpPEAyCMAaTpUBaeT  OLIGHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTaTOB 00y4deHMs MO auciuruinHe. OHa BKIIIOYAET B
cedst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MONYyYEHHBIX OOYYalIIUMCA B Ipolecce
U3y4eHHs BCeH AMCUMIUIMHBI WIKA €€ YacTH, HAaBBIKOB CAMOCTOSITENIbHOUW pabOThI, CHOCOOHOCTH
OPUMEHSATh MX JUId PEIICHUs MPAKTUYECKUX 3ahad. DK3aMeH, Kak IpaBUiIO, MPOBOIAUTCS B
NEepUoJl HK3aMEHALMOHHOM CECCHMM U 3aBEpIIAETCS aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOpOILIO», «YAOBIETBOPUTEIBHOY, HEYAOBIECTBOPUTEIHHO.

— Cucrema OLICHOK IPU MPOBEICHUU MPOMEKYTOUHOU ATTECTALMHU OCYILIECTBIISIETCS B
cooTBeTcTBUM ¢ TpeOoBaHusMu [lonoxeHuit «O TekyleM KOHTPOJE YCIEBAEMOCTH U
MPOMEXKYTOUHOM artectauuu cTyAeHToB ['YAIIL, oOy4arommxcs MO MNpOrpaMMbl BBICIIETO
obpazoBanus» U «O MOMYIBHO-PEUTHHIOBOM CHCTEME OIICHKH KadecTBa ydeOHOW paboThl
cryneHtoB B ['YAID». IlpomexyTouyHas arrectanusi OLEHUBAETCA IO pPE3yJbTaTaM TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

— DK3aMeH NpOBOJAUTCS B YCTHOU (hopme 1o Ouiietam, MpeCcTaBIeHHbIM B Tabnuie 15.
B cnywae, eciu CTyAeHT MO YBaXHUTENbHOW NMPUYMHE HE BBIMOJIHUI TPeOOBAHUS TEKYIIETO
KOHTpPOJIS, €My MpeAO0CTaBIsAETCS BO3MOXXHOCTh CHaTh 3a0JDKEHHOCTH M0 IPOIYIIEHHBIM
teMaMm. Popma npoBeeHUS IPOMEKYTOUHON aTTeCTAllUd — TUCbMEHHAs!.
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