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1. HEJIH OCBOEHUA AU CITAIIINHBI

Haygenne nMuCIATIIMEEL K ATUTHBHEIE TEXHOJOTHHY HAllpaBieHO HA JOCTHMKECHHE Clie-
ayromux ueset OITOIT 15.03.05 «KoHCTpYKTOPCKO-TEXHOJIOTHUECKOE O0ECIICUCHHE MalllHHO-
CTPOUTENBHEIX IPOU3BOACTE Y

Roo Dopmynuposka yenu
L
yenu PMYIUP Y
1 IloproToBka  BRIMYCKHMKOB K MPOEKMHO-KOHCIPYKMOPCKOH — OesmensHOCh,

obecrnevnpaoiel CO3JaHME IIPOEKTOB MALIHHOCTPOHTENbHBIX H3NENHH, € ydeToM
EHELIHHX ¥ BHYTPEHHHX TpeDOBaHH# K HX POM3BOMCTRY M KAYeCTRY.

0z TloaroToBka BEITYCKHAKOB K HPOU3B0OCIMEEHHO MEXHOA02UYeCKol, 00ecieunBatoneit
BHEJPEHHE H SKCIUTYaTalHIo HOBBIX MaTePHAIIOR, TEXHOIOTHIH, 000pynoBaHuA,
BOCTpe0OBAaHHEIX Ha PErHOHATIBHOM H OTE4ECTBEHHOM PHIHKE.

113 Tlonroroska BBUITYCKHHKOB K 3(QGeKTHBHOMY MCTIONB30BaHUIO U UHINESpAYUY 3HAHUT] 6
obracmu QYHOAMEHMANLHIX HOVK IS PellleHHS HCCNENOBATENLCKHX # IPHUKIAAHBIX
3a7a4 HPUMEHHUTENBHO K NpodeccHoHANsHOH AedTeNbHOCTH.

14 IoaroroBka BBITYCKHHKOB K CaM000yueH1i0 H OCBOSHHIO HOBBIX NMPO(ecCHOHANBHBIX
3HAHWI H YMEHHH, HenpepLIBHOMY NpodecCHOHANEHOMY CaMOCOBEPULEHCINGOBRHUIO.

Hensro ocBOCHHS OHCUMIIMHEL « AITUTHBHBIC TEXHONOIHUY SBILeTCS POPMHPOBAHUE ¥
CTYZEHTOB OCHOBHBIX IIOHSATHI, CBA3AHHBIX ¢ OCOOEHHOCTAMH [POEKTHPOBAHMS HM3ACIHMH JJig
IIPOM3BOACTBA C NMOMOIIBIO AJNUTHUBHBIX TEXHOIOTHH, NPHMEHSICMBIX Ha Pa3IHUHBIX CTAIHIX
XKH3HEHHOTO LMKIa U3AENHs, a TaK Ke pealli3alii TEXHOJIOTHISCKUX IIPHEMOB TIOCIIOMHOTO Mo-
CTPOCHHS MOJENEH W3JIEeIHi Pa3IHyHOTO 0TPacIeBOro Ha3HAYCHUS [IyTeM (QHKCAIMH CI0EB MO~
IEMBHOrO MaTepHalia ¥ MX [OCIIeIOBAaTeIBHOIO COeIHHEHNI MeXay coboH pasHBIMH criocobaMu
B 33BHCHMOCTH OT HIOAHCOB KOHKPETHOH TEXHOJIOTHH.

3ajauy U3y4YeHHS AHACHMIUIHHEL - 03HAKOMICHHE CTYICHTOB ¢ OCHOBHEIMH Oa30BBIMH
UPHHIUIAME IPOEKTHPCBAaHHS H3NEINil Ha oCHOBe OMoHMYecKiX GopM; - NONyYeHHe TEOPETH-
YECKUX 3HAHMH M IPaKTHYCCKUX HABBIKOB NIPOSKTHPOBAHMSA TEXHONOTHYSCKHX IIPOIIECCOB IIPO-
H3BOJICTBA M3JCIHH ¢ MOMOLIBIO AJUTHBHEIX TEXHOJOTHH;, - O3HAKOMJIEHHE CTYIEHTOB ¢ OC-
HOBHBIME (DU3HYECKUMHU [POLIECCAMH, [IPOTEKAIOIUMH IPH M3TOTOBIEHHH W3/IETHIl B 3aBHCH-
MOCTH OT HK)AHCOB KOHKPETHOH TEXHOJIOTHH; - IpHoOpeTeHne HABEIKOB POBCACHUA KOHTPOJIb-
HBIX MEPONPHATHH IO OIEHKE KadecTBa IOTOBOTO H3JACTHSA € HCIONB30BAHHEM COBPEMEHHBIX
H3MEPUTENEHBIX CPEJICTB.

2. MECTO JUCHHMILIMHBI B CTPYKTYPE OILIOII BO

Jucuunnrna «AJNMTHBHEE TEXHOJIOTHHY» H3ydaeTcsd B O ceMecTpe IOATOTOBKH Oaxa-
naspos 10 HanpasneHuio 15.03.05. «KoHcTpykTopcKko-TexXHonorudeckoe ofecredesne Marim-
HOCTPOHTENBHBIX IIPOH3BOACTBY. H OTHOCHTCA K BapHATHBHBIM JHCHHILIHHAM 110 JaHHOMY
Hamnpasiaenuo 51.B.05.

IpepexprznTel ucnuruabl: CAIIP B MammHOCTpOCHMH, TEXHONOTHYECKHE TIPOIECCH B
MalIHHOCTpoeHuH, CHCTEMBE KOHEYHO-3TIEMEHTHOTO aHATH3a.



3. OBBEM H CTPYKTYPA JUCIIUIIINHBI
«ANUTHRHEIE TeXHOJIOTHH»

6 cemectp: TpyH0eMKOCTh TUCITHILTHHEL COCTABIACT 4 3a4YcTHRIC eTMHHITEL, 144 yaca.

Bunet yuebHOH paboThl, O61ém
BKJIIOYAS CAMOCTOATENBHYIO | yuebHoil
paboTy CTYHOeHTOR ¥ Tpyo- | paboTH, (*OpMEI TEKYILETC KOH-

eMKOCTE (B yacax) ¢ npume- TPOJISL YCIIEBAEMOCTH
HEHHEM (o HemensaM ceMecTpa),
HHTEpaK- dopmMa PoMeKyTOUHOR
THBHEIX aTTECTALUK
METOH0B (1o cemecTpam)
(B wacax /

%)

Paznen (Tema)
TUCLIUTTTHHEL

= 8
Cemecrp
Hepens cemectpa

Hexuumn
3aHSTH
paboThl
CPll
CP

IlpaxTuueckue
JlaGoparopHsle

AJTHTUBHBIE TEXHOIO-
THH: TePMHHEL, OTIpefe-
neHns. Knaccudnxainm
TEXHOJIOTHH afUTHE-
HOTQ NPOM3BOACTRA.
O061acTH IpUMEHEeHHS
H37IeTMi aToHTHRHOIO
NPOM3BOACTEA.

61 %6 6 3 21 6/50% PeiituHr-kourpons Nel

Texunonoruyeckoe 000~
PYIOBAHUE JNA afIH-
THRHOTO TTPOH3BOJICTBA.
Matepuane! ong anau-
THRHOTO TIPOH3BOICTRA.
Texnonoruueckue
OCHORBEI ITPOLIECCOB
NIONYHEHHs MaTEPHAIIOB
JiJ1g I AMTUBHOTO
IpPOM3BOACTEA. -

(e
6 0 6 6 3 21 6/50% PeliTunr-konTpoas Ne2

O630p nporpaMMHOTO
obecrieueHns I anaH-
THBHOTO TPOUZBOJICTRA.
TTporpammuoe obecrne-
YeHHUE JI9 TOATOTOBKH
3 D Mopened nna anan-
THEHOFQ NPON3BOACTES
C YYETOM TEXHOJOrHYE-
CckuxX ocobennocreii
KOHKPETHOH TEXHOMO-
ruu. [IporpamMmuoe
obecreuenue 109 nNod-
TOTOBKH YIIPABSIOMIHX
IporpamMM i MaluuH
aTUTHBHOTO TIPOH3-
BOZCTRA.
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21 6/50% Pelitunr-konTpons Ne3

Hroro 3a 6 cemecTp 181 - 18 9 63 18/50% Ixzamen (361)

HToro 1o aMcUMILTHHE! 18] - 18 9 63 18/50% Ixzamen (364)




Cojepranue JIEKIHOHHBIX 3AHATHIT

Paszden 1. A0Oumusneie mexnonozuy. mepmunbl, onpedenenus. Kiaccugurxayuu mexnono-
euti addumuerozo npouseodcmea. Obaacmu npuMeHeHUs u30enuil adOUmueHOz0 APOU3E00CIEd.

Tema 1.1. AjumTHBHBIE TEXHOIOIMM W UIMTHBHOE NPOM3BOJCTBO.  beicTpoe
IporotunrposasHe. HopMaTHBHEIE NOKYMEHTH! B ciepe aJUIMTHBHOTO IIPOH3BO/ICTEA.

Tema 1.2. Knaccuduxauua no Merony gopMupoBaniia cios. KiaccHpuraus 0 MeTomy
duxcamun croa. Knaccuduxamus mo THIY KOHCTPYKLHOHHOrO Marepmana. Kiaccubuxanws 1o
KJIFOUEBOH TEXHOIOTHH.

Tema 1.3. OOnactu npuMeHeHNS N3ACIHH, H3TOTOBICHHEIX H3 ITOJIMMEPHEIX MaTepHaToB.
O6nmacTd npuMeHEHHd H3OCHHE, H3TOTOBNEHHEIX M3 METAUIMYECKMX MarepuanoB. Obmacru
IPUMEHEHHS H3HeTn, H3TOTORICHHBIX W3 MECYAHBIX MATEPHAIIOR.

Pasoen 2. Texnonozuueckoe obopyoosanue Ons adoumueHozo npoussoocmesa. Mamepuane:
O/ a0OumuUeH020 npouzeodcmed. Texnono2uyeckie 0CHOGbL NPOYECCos NOAYHEHUA MOMEPUAN0E ONA
AOOUMUBHOZ0 NPOUZCOOCTHEA.

Tema 2.1. O630p TeXHONIOrHUECKOr0 000PYIOBAHKSA IS AIIUTHBHOTO IIPOM3BOACTBA H €r0
TEXHHYECKOE 00CITyKUBaHHE.

Tema 2.2. O030p KOHCTPYKIMOHHBIX MaTepHanoB i obnacTell uX IpuMeHeHMS.

Tema 2.3. TexHONOTHYECKHE OCHOBEI MPOLECCOB NONMYYEHHS METAUIMICCKUX MaTepHanon
VT aNIUTHBHOTO TIPOH3BOJICTBA.

Pazoen 3. O630p npoepavmmnozo obecheyerus OA8  QOOUMUBHOZ0 HPOU3BOOCINGA.
Ipozpammnoe obecnevenue 0na nodzomosku 3 D modereil Ona a0OumusHo20 NPOUIBEOCMea ¢
yHemoM mexHonoeuueckux ocobenrocmeli koukpemnoi mexnonozuy. Ipozpammnoe obecnevenue
O HOO20MOBKY YNPABASIOUUX NPOSPAMM OIS MAUIUH GOOUMUGHOZ0 NPOUIEO0CHEA.

Tema 3.1. O630p 110 gng agmutBHOTO Npom3BoacTea. Knaccrnbukanusa v obIacTH mpH-
MEHEHH.

Tema 3.2. OcoOcHIOCTH TIPOEKTUPOBAHNA AMEMEHTOR (GUKCAIHH YacTell KOHCTPYKIIHH.
[1O ans TpeXMEPHOTO CKAHUPOBAHKUS U 0OMEH JaHHBIMH.

Tema 3.3. OcobeHHOCTH IIOJFOTOBKH YIPABIAIOIMX NPOrpaMM Uit 000pyAoBaHUS aj-
JUTHBHOIO Npou3RoAcTea. [IpeuMymecTBa 1 HeMOCTATKH UCIONB30RAHUSA aBRTOMATHYECKOTO Me-
TOJa FeHEPaLllH YIPARIAIONINAX TPOTPaMM.

Copepxanne 1ad0paTopHBIX pabor

Pazoen 1. Addumuenere mexnorozuu: mepmunvi, onpedenenus. Kiaccuguxayuu mexno-
noeutl addumugHozo npouszsodcmed. Qbaacmu npuMeHeHus uzdeutl adOUMUBHO20 APOU3E00-
cmed.

JlaGoparopuas pabota Nel. TexHONIOTHH agIMTHRHOIO HNPOM3BOACTBA: BEIOOP H 000CHO-
BaHHE IPUMEHEHHS B Pa3IMUYHBIX OTPACILIX.

Conepxxauue paboTel: [Ipunuun pribopa agmgUTHUBHOH TEXHOJIOTHH JUIT Pa3IMYHLIX OT-
pacnei.

Jlaboparopuast padora Ne2. OreHKa NEPCHEKTHBHOCTH TPUMEHEHHS TEXHONOTHH aJyu-
THBHOT'O IPOU3BO/ICTBA HA OCHOBAHMM CTATHCTHYECKHUX JTAHHBIX.

Conepxanue 3aHsaThil: OIeHKa NEpCHeKTHBHOCTH NPUMEHESHMS aJAUTHUBHBIX TEXHOJO-
I'di B pa3IUYHBIX OTPACISX HA OCHOBAHMH CTATHCTHYECKHUX JAHHBIX.

Pazoen 2. Texnonozuveckoe obopydosanue das addumueHo20 npouzeoocmea. Mamepua-
Nbl O adOumMuUEHO20 npoussoOcmed. TexHorozuYeCKUe OCHOBbL NPOYECCOE NOJYUEHUS Mamepu-
108 O A0OUMUSHOZ0 NPOUIBOOCMEA.

Jlaboparopuas pabota Ne3. M3ydyeHHe KOHCTPYKTHBHBIX OCOOCHHOCTEH, TEXHONOTHYE-
CKHX BO3MOXKHOCTeH M mpuHiuna paboTHl YCTAHOBOK aJARTHBHOrO mnpom3soicTBa:Makerbot
replicator 2; Odjet 30 Pro; ProJet 1200; Concept Laser M2.

Conep:xanue paboTel: M3yuenwe KOHCTPYKTHBHBEIX OCOOEHHOCTEH, TEXHONOTHUECKHX
BO3MOMHOCTEH W INpHHIMIA padOTHl YCTAHOBOK AJUIMTHBHOIO IIPOHM3BOCTBA, OCHOBAHHBIX HA
PA3IHYHEIX PHHIHIAX QOPMHPOBAHHS CIO.



Pazden 3. Ob630p npoepammrnozo obecnevenus Ona adoumuenozo npouszsodcmsa. Ipo-
epammuoe obecnevenue 041 nodzomoexu 3 D modeneti Ona ad0umuerHo20 ApOU3BOOCMEa ¢ yye-
oM mexnoaozudeckux ocobennocmeti KoHkpemuol mexnoroeun. Ipozpammuoe obecnevenue
0151 HOOZOMOBKU YRPAGTAIOUUX NPOSPAMM ONisl MAUUH dOOUMUGHOZ0 NPOU3E00CHEA.

JlaGopatopuas pabora Ned. Mzyuenue ocobennocrell OpHeHTAIMK MOLEeH IIPH HCIIONE-
30BaHHM Pa3IHYHBIX TEXHONOFUH AT THBHOIQ IPOH3BOICTRA.

Copeprxanne padoter: [IpuHUMIE opueHTaUMK U pa3MelleHHS Mopenefl Ha marhopMe
NOCTPOEHNS IIPH LIOJITOTOBKH NPOM3BOJICTBA U3 ESIH.

JlaGoparopras pabota Ne5. Paspaborka ympapnsromei IporpaMMEel I YCTAHOBKH &/l
JMTHBHOIO NIPOH3BOACTBA.

Conepyxanne padotsl: MzydeHne IpUHIHIIOB TCHEPALIMH YITPaBIISIONUX IPOrPaMM.
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5. OBPA30BATEJIBHBIE TEXHOJIOI'HHA
B npenojiaBaHuy JUCHHIIIHHE! «ANMTHBHEIE TEXHOIOTHH» MCIHONB3YIOTCS pasHoobpas-
HEIE 00pa30BaTe/IbHEIC TEXHONOIHH KaK TPaJUUHOHHLIE, TaK ¥ ¢ IPHMECHEHUEM aKTUBHBIX H HI-
TEPaKTHBHEIX METOHOB 00YUYeHHs.
AKTHBHEIE U HHTEPAKTHBHEIE METOIbI 00ydeHH:
—  Humeparxmuenas nexyua (mema Nel. 1; 1.3; 3.2.);
— I'pynnosas Quckyccus (mema Ne 1.2; 3.1 3.3);
—~  Pazbop xonxpemuwix cumyayuti (mema Ne 2.1; 2.2; 2.3).

MeToab! AKTHBHOT0 H MPAKTHYECKOro (3KCHEPHMERTAIBHOI0) 00y YeHHs

MeTompl aKTHBHOTO OOYYEHHS IPHMEHESIOTCS C ICTBIO BOBJICUEHHs! CTYIEHTOB HEINO-
CPEICTBEHHO B IIPOIECC Pa3sMBIIICHUS ¥ PEMICHNS 3afad. B akTeBHOM 00y4YeHUH MEHbIIE BHHU-
MaHUA yAENAeTcs IaccHBHOH nepenade HHOoOpManuu U OOJbINe — IPAKTHKE YIIPABICHUS, IIPHU-
MEHEHHS, aHANM3a U OleHKH Hiel. [ToHuMaHKe IOBBIIAET MOTHBAUHIO CTYJCHTOB K BEIIOJIHE-
HMIO 3a7aHuA B QopMupyeT HaBbIK 00yHeHHs B TeUCHHE BCEil JKHU3HH.

AxTHBHOE 00y4ueHHE TpaHCHOPMHPYETCA B IpaKTHUYECKOe (IKCHEpHMEHTATRHOE), IPH
KOTOPOM CTYAEHTHI NpolyIOT cebd B CMOAENHPOBAHHBIX IMPOQeCCHOHAIBHEIX CHTYAIHSX,
HalpPHUMEP, BBINONHAL IPOSKTHI, HMUTHPYS HIM aHATM3UPYS peanlbHBIC CIyYaH M3 HIDKEHepHOH
TIPAKTHKH.

6. OUEHOYHLIE CPEACTBA JIUISI TEKYIMEI' O KOHTPOJIA YCHEBAEMOCTAM,
HNPOMEXYTOYHOHN ATTECTAIIHHA ITO HTOI'AM OCBOEHUS JIMCIAILIUHDI;
YYEBHO-METOUYECKOE OBECTIEYEHHUE CAMOCTOATEJBHON PABOThI
CTYJIEHTOB

Texywuii KoHmpOAs ycnesaemocmu (peimunz-koumpons 1, petimune-koHmponv 2, peiimune-
KOHMpPOA® 3).
Bonpocel 151 npoBefeHus peTHHr-KOHTpoas Nel
Kakosa o61mas nocneaoBaTeI-HOCTD HPOLEcca a/IHTHBHOIO HPOM3BOICTRA?
YKaKuTe OCHOBHBIE 3TAllB! aJ/[MTHBHOTO [IPOH3BOICTRA.
Konnenryanusanua uzgenus B ero npoextupopasue B cpene CAIIP.
IIpeobpasopanue nauuex CAIIP B STL/AMF dopmarsr.
Iepenava STL/AMF ¢aiiioB Ha MalmHHE! aIUTHBHOTO IIPOU3BOACTRA H HX 0bpaboTtka.
Hacrpoiixa o6opynoBasus 1L afAUTHBHOTO IIPOU3BOACTBA.
[Tponece mocTpOSHNUS H3ACTHA.
[locTo6paboTka u3zeaus.
Pazmuaus TeXHOMOrHH aJUIMTUBHOTO Hpou3BoAcTRa (GOTOMONUMEDDI, TOPOLIKH,
pacnnasiieHHBIE H TBEPILIE THCTOBBIE MaTEPHAIE).
10. Ocoberg0CTH HCIONIL30BAHN TOJI0NKEK.
11. BnugHMe IVIOTHOCTH 2HEPTHH HA TEXHONOIHYCCKHE XapaKTEPUCTHKY IpoLiecea.

Nk Wb

Bonpockr a1 npoBexeHust peHTHHT-KOHTPoJIS Ne 2
1. OcobeHHOCTH TEXHAYECKOTO 00CTyXUBaHUA 000PYIOBAHES I PA3IHYHEIX TEXHOOTHIH
AJJUTHBHOIO IPOM3BOACTRA.
OcobeHHOCTH IOATOTOBKH, OOCTy)KMBaHMA M XpaHEHUS MaTepHANOB IIPH PA3NHYHBIX
TEXHOJIOTHH aJTUTHBHOTO IIPOH3BOACTRA.
OpuenTtanus u3nenud Ha rnnardopme.
Y maneHue OMOPHBIX HIEMEHTOB.
OcobeHHOCTH c03/1aHMA 37IEMEHTOB hUKCAIIH JacTeH KOHCTPYKIHHE B pebep KeCTKOCTH.
WnerTHGHKAaIHOHHAA MapKAPOBKA U3/Ie/IM NPH aJAMTHBHOM IIPOH3BOICTBRE.
AIIMTHBHOE IIPOM3BOJICTBO H3EIHH Ha OCHOBE MENHLIMHCKHX JAHHBIX.
AIUTUBHOE IPOM3BOICTBO U3CIHIl HAa OCHOBE JAHHBIX PeBEPC-HHXHHUPHHTA.
JanpHelnue IepcleKTUREE PA3BATHA | IIPUMEHEHNS aJlIHTHBHOTO IPOU3BOACTBA.

Mo

e
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20.
21.

22.
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.Kakpe npobnembsl MOryr BO3HMKHYTR IDH  HCIIOAB30BaHHM  ITOBEPXHOCTHOTO
MOJICITUPOBAHUS 1IPH CO3NAHHMM TPEXMEPHBIX Mopeiael M3menuil sl aIlgUuTHBHOTO
IIPOH3BOICTRA?

Bonpocsl A5 nposeaenns peiiTHHr-KOHTpost Ne 3
Mertons! BrIOOpa Ipoliecca aagUTHBHOTO MPOM3BOACTBA H3zemuil. Teopud NpHHSTHSA
PEIIEHUH.
MeToEI OIIpeeneHIs IPUEMIIEMOCTH.
IInanupoBanue IPOU3BOJCTBA U NpeBapuTelHas 00paboTka.
UsroToBsierue jeraiy 1 1ocTodpadoTKa.
IMpenmyinecTsa OrOPKETHRIX CUCTEM aAIUTUBHOTO IPOMU3BOJICTBRA.
Hejocrarku Or01KETHBIX CHCTEM afIUTHBHOTO IPOU3BOICTBA.
IToarotoexa TpexmMepnsix Moaenei. [lpobnemer STL/AMEF ¢aitnos.
Jamaun pacyera kaxzaoro npoduns ceaenus. llpamoe pazduenue monenu CAIIP.
@opmarts! Gaitnos A aIIUTHRHOTO IIPOH3BOACTBA.
. MogemupoBaHHe TPOLECCOB ANNWTHBHOIO [POM3BOACTBA C IIOMOLILK) KOHEYHO-
3JEMECHTHOTO aHATH3A.
. [Tpumenenne STL ¢aiinor npr Mexanngeckoi 06paboTKH.

Hpmeo;cymowaﬂ ammecmayusn no Umo2dam OC60eHUA ()MCHUHﬂHHbI 6 qbopme OK3aMeHa

Bonpocs! k 3K3amMeHy
Kakosa obmmas nmocne1oBaTensHOCTE Iporecca afauTHRHOTO TIPOH3BOACTEA?
YxaxkiTe OCHOBHEBIC 3TAlbl AAAUTHBHOTO IPOH3BOJCTBA.
Konnentyanusanus uanenust 1 ero npoektuposanue B cpene CATIP.
ITpeobpazoranue nannsx CATIP B STL/AMF dopmaTtsL.
Tepenauya STL/AMF (aiinos Ha MaIIMHE] aAAUTHBHOTO MPOM3BOACTBA H HX 0OpaboTxa.
Hactpolika o0opynoBaHus AN aXIUTHBHOTO IIPOH3BOICTBA.
Hponece nocTpoeHUA H3IEIHSL.
[TocTobpaboTka uznemis.
Paznwams Texsomormii amNUTHBHOTO NPOH3BOACTBA ((QOTONONMMEpBL, IOPOIIKH,
pacnaBIcHHBIC U TBEPIBIE JIACTOBBIE MATEPHAIIL).
. OcoBGeHHOCTH UCIIONB30BAHMS TTOIIONKEK.
. BiltsiHEe IIIOTHOCTH SHEPIMH HA TEXHOIOTHYECKHE XapaKTePHUCTHKH Ipolecca.
. OcobeHHoCTH TeXHHYECKOro 00CayKUBaHHS 000pYIOBAHHS T PA3TAYHBIX TEXHOIOTHH
aITUTUBHOTO [IPOU3BO/ICTBA.
OcobeHHOCTH NOATOTOBKH, OOCHYKMBaHMS ¥ XpaHEHHd MATEPHANOB P PAIMYHBIX
TEXHOJIOTHH aqINTUBHOTO [POH3BOJCTBA.
Opuenranys uanenus Ha maTdopMe.
. YaneHue OnopHsIX 3JIEMEHTOB.
OcobeHHOCTH CO3AaHMUs JMEMEHTOB (QHKCAITHHN JacTed KOHCTPYKIMH H pedep KECTKOCTH.
WnenTudukanuonsas MapKupOBKa H3ACTHI IPH aTIUTHBHOM IPOU3BOJICTEE.
ANIATHBHOE IIPOHM3BOACTRO U3AEIHIT Ha OCHOBE MEJHIMTHCKIX JAHHBIX.
. AITATHEHOE IPOM3BOJICTBO W3/IENHil Ha OCHOBE HAHHBIX PEBEPC-HHKAHUPHHTA.
JancHelnie NepeeKTHREL Pa3BUTHA H IPUMEHEHHS 8 JATHBHOTO IPOH3BOICTRA.
Kaxpe npobneMel MOTYT BO3HHMKHYTH IIPH HCIIOJIB30BAHHH  ITOBEPXHOCTHOTO
MOJENUPOBAHUSL [PH CO3NaHHH TPEXMEPHBIX MOJCICH M3menuii IId aljMTHBHOI'O
OPOM3BOICTBA?
MeTozs! BRIOOpa HpoLecca ajUIHTHBHOIC IPOM3BOACTBA W3JAenMi. Teopus LPHHSTUS
peLIeHHii.
. MeTone! onpeleneHns IPHeMIEMOCTH.
. II;rasupoBaHue IPOU3BOCTRA U IIpeIBApHTENEHAs 00paboTKa.
. Mzrorornenue aetany u noctobpaboTka.



26. [IpermyiecTsa OXJRKETHBIX CHCTEM aIMTHEHOTO IPOH3BOICTBRA.

27. Hepocrarku G10JDKETHBIX CHCTEM aflUTHBHOTO IIPCH3BOCTBA.

28. Hoarororka TpexMepHsIx Mogeneit. [Ipobnemer STL/AMF ¢aiinog.

29. 3ajaun pacueTa Kaxzgoro npoduis ceuernus. [Ipsmoe pazbuenne mogemu CAIIP.

30. Qopmars! (aitnos I aNAHTHBHOTO IIPOR3BOACTBRA.

31. MopenupoBaHue IpOIECCOB ANIUTHBHOTO IIPOM3BOJCTBA C IIOMOLIBI0 KOHEYHO-
3JIEMEHTHOTO aHATH3a.

32. Ilpumenenne STL Qaiinos npu mexannueckoi o6paboTky.

CamocmoamenvHas paboma

Pazoen 1. Aodumueneie mexunonozuu: mepmunsl, onpederenus. Knaccuuxayuu
mexHoao2Uil  addumueno2o npousgodcmea. Obnacmu npumereHus u30eAuti AOCUMUBHO20
HpOU3BOOCMEBA.

Tema 1.1. IIpeumMyinecTra ¥ HEZOCTATKY aATUTHBHOTO IPOU3BOICTBA.

Tema 1.2. Pasnuunsg MeXIy agIuTHBHBEIM IPOM3BOACTBOM ¥ 00paboTko# Ha CTaHKax ¢
UIIV (matepman, cKOpOCTh M3TOTORICHHS, CHOMKHOCTE, I'eoMeTpudeckas hopMa, 0CoOESHHOCTH
TIPOTpPaMMHUPOBaHHA).

Tema 1.3. Texronoruu, cBA3aHHbIE ¢ TEXHONOTHAMHY aIUTHEHOTO MPOH3BOICTBA.

Pasoen 2. Texwonozuueckoe obopydosanue 018 GOOUMUBHO20 RPOUIGOOCHEA.
Mamepuaner Ons addumusHo2o npousseocmea. TexHonozu4eckue 0CHO8bL NPOYECCOE NOTYYCHUA
MAMEPUAN0E Ons A0OUMUBHOZ0 NPOUZE00CEA.

Tema 2.1. Texumueckoe oOcmyxuBanue o000pyHoBaHHA. BoNpock! IOJINOTOBKH,
00CIyKHBAaHUS ¥ XpaHEHHS MaTepHaloB. [IpeMMyImecTBa OIOIDKETHBIX CHCTEM aJIHTHBHOIO
IIPOH3BOACTRA.

Tema 2.2. O630p BCHOMOrareNbHbBIX MaTepHANOB M 00JacTedl HX IPHUMEHESHHS.
Texmonorudeckue OCHOBEI IPOUECCOB NONYYEHUS NOTHMEPHBIX MaTEPHAIOR AN 8 7IHTHBHOTO
TIPOU3BOJCTEA.

Paszoen 3. Ob3op npozpammrozo obecneuenus 018 AOOUMUBHO20 NPOUBOOCMEA.
IIpozpammuoe obecneverue ons nodzomosxu 3 D modeneti Ons a0OUMUBHO20 NPOUIEOOCMEA C
yuemom  mexnHonrozudeckux — ocobenHocmell  KoHKpemnoti  mexuorozuu. IIpoepammmuoe
obecneyenue O HOO20MOBKU  VAPAGHAIOWUX HpOSPAMM OIS MAwiuy  a0OUMUGHO20
HpOU3BOOCMEda.

Tema 3.1. OcobeHHOCTH NPOEKTHPOBAHMS H3NENMH sl aJIUTHBHOIO IPOHIBOICTRA.
[lorpemmrocT ¥ nyTH MX YCTpaHEHUA NpPH NOAToToBKe 3 D mMopened g aIauTHBHOTO
HPOU3BOJICTRA.

Tema 3.2. IlpeumyrrecTBa M HENOCTATKM HCIONB30BAHUS aBTOMATHUECKON W pydHOM
IOATOTOBKM MOJENH K IIPOM3BONCTBY. OpHeHTalHsd H3Zenus, rocrodpadorka noayYeHHBIX
H3Oenui.

Tema 3.3, OO630p CymECTRYHOIUMX IPOrpaMMHBIX IPOAYKTOB IUIA TEHEpalud
VIIPaBIAIOWHEX porpamM. HazHauenne TEXHONOTHYECKHX 1apaMeTPOB H3TOTORICHHUS.

Yaeono-merognueckoe odecnegenne CP u CPII
VuebHo-MeToIUIeCKOe 00eCIeUeHIE CaMOCTOATENEHOM PabOTEl CTYIEHTOB IPHBOIUTCH
B METOAHMYECKHX PEKOMEHIALMAX O BBHUIOIHEHHIO CaMOCTOSTEILHON paboThl CTYIEHTOB IIO
JHUCIHILIHHE «AJIMTHBHBIE TEXHOIOTHIY.



7. PECYPCHOE OBECHEYEHHUE JUCIIHITJINHBI

7.1. KauroodecrneyeHHOCTE

HauMeHoBaHHE JTHTEPATYDEL: aBTOR,
HazBaHHe, BU/I U3AaHNs, H3AATENECTRO

Top vzoanus

KHHTMOOBECIIEYEHHOCTD

KonudecTeo 3K2eMINAPOE

u3nauuii B 0udanorexke Bal'V B

cooreercTeuH ¢ PIOC BO

Hanmrne B anexTponHoi
6ubmuotexe Bal'Y

2

3

4

OcuopHas nuTepaTypa*

1. A A Yepenaxun. ITponeccs u 2016 http:/fznanium.com/bookre
oriepanin (popmoobpazoBanys: ad2.php?book=546101
YuebHuk / Yepenaxun A.A., Kiermkor

B.B. - M.: KVYPC, HALl MFHOPA-M, -

288 c.ISBN 978-5-906818-28-7

2. AJ1.Kapnesxo. OcuoBbt 2015 hitp://znanium com/bookre
aBTOMATH3INPOBAHHOTO ad2.php?book=477218
NpoeKTHpOoBaHKs: YueOHui/Ilon pex.

A1 Kapnenko - M.: HU UHOPA-M,

- 329 ¢. ISBN 978-5-16-010213-9

3. M.A. Bpaxuuxos. CTpaterdueckue 2015 http://znanitm.com/bookre

TIPHOPHTETH! MAIINHOCTPOHTEALHOTO
KoMImekca: HHHOBaWIOHHOS pasBHTHE
npennpusatuii / Bpaxuikos M.A.,

- Cagponor E.I'., MeasHHKOE ML.A. -
M.:Jawkos 1 K, - 212 c.: ISBN 978-5-
394-02536-5

ad2.php?book=558051

I[OHOHHHTBJILHHR JnuTepaTypa

1. 3.M.bepaurep. CAIIP texHomora 2015 http:/znanium.convbockre
MAaIHHOCTPOHTENA! ad2.php?boolk=501435
VYyebuur/3.M.bepnunep,

O.B.Tapatbizos - M.: @opym, HHI]

UHDPA-M, - 336 c. ISBN 978-5-

00091-043-6

2. 3.M.Bepnuinep. CATIP texnonora 2015 http:/fznanium. com/bookre
MAaIIHHOCTPOHTENS: ad2.php?book=501432
Yuebuur/D.M.Bepnunep,

O.B.TapatsiHoB - M.: Gopym, HHL]

HH®PA-M, - 336 ¢. ISBN 978-5-

00091-042-9

3. AM. Toxmun. BeiSop MaTepHanos 1 2013 http://znanivm.com/bookre

TEXHOJOTHH B MAllHHOCTPOSHHH!
Vyebnoe nocobue / A.M. Toxmun u
Ap. - M.; HUL] MHOPA-M,
Kpacnoapck, - 235 ¢.: ISBN 978-5-16-
006377-5

ad2.php?book=374609

7.2. llepuojuuecKkne W3 TAHHN:

- Exxemecsaunelit HayuHo-texaudeckuit xypraan « CATIP u rpadmxkay;

- Hayuno-undopmanuosssli xypHan «B Mupe Hayku»,
- Hayuno-Texauueckuil xypHan «POTOHHKAY;
- Cnennanu3upoOBaHHBIH eXeMeCSIHBIN XKypHan «IlomTuMepHEIe MaTepHanbI».

7.3. HHTepHeT-pecypesl:

[IpodneMHO-OpUEHTHPOBAHHBIH TIOPTal O IPOrpaMMHOMY 00€CHEUYECHMIO M aJTATHB-

HBIM TEXHOJOrugM: http:/www.materialise.com;

HpO6J'ICMHO—OpI/IeHTHpOBaHHBIﬁ T10pTan o ajguTHBHBEIM TEXHOIIOTHAIM B MaliHHOCTPOE-

uuu: hitp://www.arcam.com;




ITpobneMHO-OpHEHTHPOBAHHBLT ITOPTAN 10 060PYIOBAHHUIO IS aNJUTHBHOIO IIPOM3BOI-
CTBa Ha OCHOBE TeXHONOTHH crepeonuTorpadyuy ¥ BRIOOPOUHOIO JIa3ePHOro CIEKaHUus MaTepHa-
J108B: https://www.3dsystems.com.

Yue0HO-MeTOIHYECKHIE HINANHA

1. benges JI.B. MeTtogudeckne yKazaH#s K NPAKTHUECKHM paboTaM 10 JUCIMIUIEHE «Al-
JUTHBHEIE TEXHOIOTHH» A4 cTyleHToB HanpasneHus 15.03.05 [DmextporHEIH pecypc]
/ coct. benges JL.B.; Brax. roc. yu-1. TMC - Bmagumup, 2019. - Hoctyn u3 xopropa-
THBHOM cetr Binl'Y. - Pexum nocryna: http://cs.cdo.visu.ru/

2. bensep JI.B. Metomnueckue yka3aEHd K 1abopaTOpHEIM paboram It0 AHCUMIUIMHE «A -
OUTHBHBEIE TEXHOIOTHM» AN CTYNEHTOB Hampasienust 15.03.05 [DnextTposHsIH pecypc]
/ coct. benses JI.B.; Bnax. roc. yu-r. TMC - Buagumup, 2019. - JJocTynm u3 Kopropa-
THBHOH ceTH Bal'V. - Pexum jocryma: http://cs.cdo.visu.rw/

3. beaser JI.B. Meroanyeckue peKOMEHIANHH K BEIIONHCHHAIO CAMOCTOATEIBHOM paboTh
TI0 JMCUMIUIHHE «AJOUTHBHEIE TEXHOJNOTHH» IUIS CTYAEHTOB Hanpasienus 15.03.05
[OnexTponHsIi pecype] / cocT. benses JL.B.; Brnan. roc. ya-r. TMC - Baamumup, 2019. -
Hoctyn u3 xopnopatusHoii cet Bnl'Y. - Pexum nocryma; http://cs.cdo.vlsu.ry/

4. bemser JLB. OneHouHble CpencTBa MO IHUCHMILIHHE «AIIATHBHBIC TCXHOJIOTHHY JIJis
CTynenToB HanpapineHHs 15.03.05 [OnextporHsmi pecypc] / cocT. benser JI.B.; Buan.
roc. yH-T. TMC - Bnagumup, 2019. - Hoctyn u3 xopnopatueHoi cet Bnl'Y. - Pexum
Joctyma: http://cs.cdo.vlsu.ru/

Ilepeyens pecypcoB HHPOPMAXHOHHO-TEJICKOMMYHHKAIKMOHHOH ceTh «luTepHeT», Heol-
XOAHMBIX JIJIS1 OCBOEHHS [IHCIATTHHbI

1) Hopran Lenrp aucrannuorsore odydenus Bal'y [snexrpoussii pecype] / - Pexum
nmoctyna: http:/es.cdo.visu.ru/

2) Pazpen obunnansHoro caiita Bul'Y, comepixamuit oncanue obpasopaTensHOR npo-
TpaMMEI [3JIEKTPOHHEIH pecype] / - PexxuM pocryna: Obpazoparenssas nporpamma OGpasosa-
TenpHas aporpamma 135.03.05 «KoHCTpyKTOpCKO-TeXHOIOIHIeCKoe obecieyeHHe MATHHOCTPO-
HTENBHBIX TPoH3BOACTEY hitp://op.visu.ru/index.php?id=3516

8. MATEPHAJIBHO-TEXHHYECKOE OBECIHIEYEHHE JUCIIMIIMHBI

Jas peaqusanvi TaHHOH THCIHIUIHEEL HMEIOTCS CHELMANbHbIE TOMEINEHHs s [IPOBe-
JOeHHs 3aHATHH NeKOIHOHHOTO THIIA U 3aHATHI NMPaKTHYECKOTO THIE, IPYIIOBEX H HHIHBHIY-
aNbHEIX KOHCYJNBTalH, TEKYIIEro KOHTPOIIS W NPpOMeXYTOYHOM aTTeCTallit, a TaKKe IoMere-
HUA U CAMOCTOSTENBHOM paboThL.

[Tpakrayeckue/nabopaTopHEIe paboTE! IPOBOITCS B 1aBOPATOPHH aIAMTUBHLIX TEXHO-
norui. JlabopaTopuu ocHallleHB! YCTaHOBKaMH aJIHTHBHOIO mpousBojcrea Makerbot repli-
cator 2, Odjet 30 Pro, ProJet 1200, Concept La-ser M2 u cucremoli TpexmMepHOH OIH(POBKH
Breuckmann Opto Top-He.

Ilepedens HCIIONB3yeMOro JIHIEH3MOHHOrO NporpaMmuoro obecnevenus: MS Windows,
MS PowerPoint, Kompas 3D.




9. OBECHIEYEHHE OBPA3OBATEJBHOI'O I[TIPOLECCA JJI51 JIUL C OB3

9.1. YuebHo-MeToqHIECKHEe MOCOOHH NI JIL ¢ OrPAHHYEHHLIMH BO3MOKHOCTAMMU
3J0POBBS

YueOHO-METOOUYECKHE MAaTepHaNsl I CaMOCTOATENBHOM M AYAWTOPHOH pPabOTHI
obyuarouxcd M3 4YHCIAa HHBATHIOB IIPefOCTABIIOTCH B (OpMax, ajanTHPOBaHHEIX K
OTrpaHHYEHHAM UX 3T0POBLS H BOCIIPHS TS HHPOPMAIIHH,

Jiis mun ¢ HapyIUeHHAMM 3PEeHHs:

— B hopMe INEKTPOHHOTO NOKYMEHTE,

= B Ie4aTHOH opMe YREeIHHEHHBIM IPHETOM.

Jlits nu1L ¢ HApYINEHUAME ClyXa:

— B (hopMe 3NEKTPOHHOT0 JOKYMEHTA,

— B IeUaTHOH dhopme.

s mu1t ¢ HapymIeHHAME OIOPHO-IBHTaTEIbHOIC alllIapaTa;

— B hopMe DIEKTPOHHOT0 JOKYMEHTa;

— B nieuaTHOH dopme.

9.2. MaTepHaJbHO-TeXHHIECKOE oDeciedeHAe AR CutHael g gun ¢ OB3

Ocgoenne mucnumnuesl munaMu ¢ OB3 ocymecTBISeTCS ¢ HCHONB3OBAHHEM CPEJCTE
ofyueHnsa o01IEro W CHEIHATLHOTO HAaZHAUCHH.

Ilpu obOydeHHM CTYHEHTOB C HAPYIIEHHSMH CIyXa MPEeLyCMOTPEHO HCIICNE30BaHHE
3BYKOYCHIMBAIOINEH anmapaTypsl, MyIbTHMEIMHHBIX CPEJICTB W JPYTHX TEXHWYESCKHX CPEICTB
IpHeMa-nepefayun yaebnoi nHhopMalny B JOCTYIHEIX (hOPMaX Ui CTYISHTOB ¢ HapyIIEHHSIMHA
ciiyxa, MOOHMIBHOM CHCTEMB! OOY4YeHHs JUIs CTYIACHTOB C HHBAIMIHOCTHIO, IOPTATHBHOM
HHIYKITHOHHOH CHCTeMBl. YuebHas ayMTOpHs, B KOTOPOoi 00y4aroTes CTYAEHTEI C HApyIIeHHEM
ciIyxa, oO0OpyHOBaHa  KOMIBKOTEPHOH  TeXHHKOH, ayJUOTEXHUKOH, BHICO-TEXHMKOM,
BNEKTPOHHON HOCKOH, MYJIBTUMEIUIHOR CHCTEMOIA.

Ilpu ofyueHNH CTYNEHTOB C HapyIIEHHSMH 3pPCHHS IPEIyCMOTPEHO HWCITONB30BAHHE B
NEKIIHOHHBIX M YUeOHBIX ayJUTOPUSIX BO3MOXKHOCTH TMPOCMOTPA VIANEHHBIX O0BEKTOB
(HampuMep, TeKcTa HA JOCKE HIIM ciaiiia Ha 3Kpane) Iipy NMOMOINH BHACOYBEIHUHTENeH sl
yIAJI€HHOTO IPpOCMOTpA.

llpr oOy4eHHH CTYJEHTOB ¢ HapyIIEHHAMH OIOPHO-JIBHIaTeNBHOTO AnIapara
HCIIONIL3YIOTCS. ANLTEPHATHBHBIE YCTpOHcTBA BBOJa HHOOpMAIWH M JpyrHe TEXHHUYECKHE
CpejicTBa NpueMa-nepesadd yueOHoH umHGopManuy B AOCTYNHBIX (GopMax OIS CTYHEHTOB C
HapyUIEHHSIMH OINOPHO-IBUTaTeALHOTO anlapata, MOOKIIEHOH CHCTeMEl 00YJYeHus st JIoeH ¢
HHBAIHIHOCTEIO.

9.3. TpeGoranua K Gonay oueHOUHBIX cpedcTB 1 aul ¢ OB3

Ana  cryaeHToB € OrpaHMYEHHBIMH BO3MOJKHOCTSMH  3[0POBBA  IPEAYCMOTPEHBI
JOIONHHTENBHRIE OLIEHOYHBIE CPEICTBA, IePeYeHb KOTOPEIX yKasaH B Tabmune 1.

Tabnuua 1 — HononHuTenbHEIE CPEACTBa OIEHUBAHKA U CTYEHTOB ¢ HHBAIHIHOCTHEO

Kareropun cryienTos Buapl  JOROJHMTENLHEIX — OHEHOYHBIX | DOpMBEI  KOHIpoJNA M OHEHKH
CpeJCTB pe3yibTaToR 00yIeHns

C HapyLIeHHAMH CITyXa Tects, nucemerHele — mabopaTopusle | IIpeMMylLlecTEEHHO IHCHMEHHasA
paboThl, BONPOCE! K 3aUeTy, KOHTPOJIEHEIE | MpoBepKa
paboThl

C HapyIIeHHAMY 3peRus Cobecenopanie no BonpocaM K 3auery, | I[IpedMyIIECTBEHHO YCTHAS MPOBEpKa
ONPOC M0 TEPMUHAM {(MHIUBHAYAILHO)

C HapylIeHWAMY OHOpHO- | Pemenue JIMCTaHIIHOHHBIX TecToB, | IIpenMymiecTBeHHO

IOBUraTeNIBHOTO GIliapara | KOHTPONbHEIE  pabOTH,  NHUCBMEHHBIE | AUCTAHIHOHHEIMU METOJaMH
JraboparopHsle, CaMOCTOSTEJIbHBIE




paboTsl, BOTIPOCEH! K 3a4eTy

C orpaHmuenmaMu 1o | TecTs, nHcsMeHHble — AaGoparopumle, | FIperMynecTBeHHO HIpoBepKa
ofIleMeTHIIMHCKHM CAaMOCTOATENLHEE paloTel, BOMPOCHL K | METONAMH, MCXONA H3 COCTOSHMA
TIOKa3aHHAM 3a4YeTy, KOHTPOIEHBle padoTel, ycTHeE | 00YHEIOLIErocs Ha MOMEHT IPOBEPKY

OTBETEI

9.4. Meroguyeckne peKOMeHIAIHH 1O ONEHOYHBIM CpeAcTBaM A JIHU ¢
OrPaAHHYEHHBIMH BOIMOKHOCTAMH 3A0POBBS

Jna ctymenros ¢ OB3 npenycmaTpuBaeTcs nocTymHas GopMa IpeaocTaBIeHus 3a1aHmi
OLECHOYHBIX CPENCTB, & MMEHHO:

* B Ie4aTHOH (opme;

* B IEYaTHOH (hopMe C YBEIMYCHHEIM IUPHTOM;

* B (pOpME 3IIEKTPOHHOTO MOKYMEHTA;

* METOJOM UTEHHS ACCHCTEHTOM 3aAHHUS BCIIYX;

* IPeAOCTABIECHHUE 3a0aHUs C HCIIONB30RAHMEM CYPAOIIEPEBOLIA.

CrynentaM ¢ HHBaIHAHOCTBI) YBEIMYMBACTICS BPEMs Ha IOATOTOBKY OTBETOB HA
KOHTPOJIBHEIC BOTIPOCEL.

HI1a Takux CTy/IeHTOB IIpefycMaTpUBaeTcs TOCTyIHad GopMa IpeHOCTaBIEHHS OTBETOB
Ha 3aJafHus, 8 HMEHHO!

— IIMChMEHHO Ha Oymare;

— Habop OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C HCIIONE30BAHHEM YCIYT ACCHCTEHTA,;

— IIpeNCTaBICHHE OTBETOB YCTHO.

Ilponemypa oOIeHHBaHMS pe3ynsTaToB OOYYeHHMS MHBAIMIOB IO  AMCIUIIIMHE
IpeAyCMaTpUBaeT MPEAOCTaBIeHHe HH(pOpMaliK B GOpMax, aTalTHPOBAHHEIX K OTPAHHYEHHAM
WX 3JI0POBBS K BOCIIPUSATHS HHOOPMAITHH:

A1t AT ¢ HapyMICHHAMH 3PEH:

— B (hopME 3NEKTPOHHOTC JOKYMEHTA;

— B I1e4aTHOH ¢opMe yBEIHICHHEIM MPUATOM.

L1 a1t ¢ HapyIeHAMHE CiIyXa:

— B hopMe DISKTPOHHOr0 JOKYMEHTE;

— B IleuaTHOH dopme.

Jlna M1 ¢ HapyIneHHsMH OIIOPHO-IBHTaTEIEHOTO ANIAPATA:

— B hopMe BIEKTPOHHOTO AOKYMEHTA;

— B IIe9aTHOH dopme.

Ilprn HeoOXOAUMOCTH IJEl OOYYAIOIUXCS ¢ HMHBANHHOCTBRIO IIPOIENYPA OIEHHBAHMIL
Pe3yIbTATOB OOYIEHHMA MOXKET IPOBOJHUTELCH B HECKOJILKO 3TAIIOB.
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