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1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. ®opmupoBaHue y 00yJaIONIUXCSl UHKEHEPHBIX KOMIETEHIIUNH B 00JIACTH MPOSKTUPOBAHUS U
HU3TOTOBJIEHUS HU3ACIUNA C MCIIOJb30BAHUEM AJJUTUBHBIX TEXHOJOTUM C YUYETOM 3KOJOTHYECKHX
MOCJIEACTBUM UX MPUMEHECHMUS.

1.2. 3agauy AUCHUILIUHBI

1. ®opmupoBaHue MpeACTaBICHUsI 00 UCTOPUUECKUX MPEANOCHUIKAX MOSBICHUS aJJUTHBHBIX
TEXHOJIOTHH, KAK MHHOBALIMOHHOT'O TPEH/Ia B Pa3BUTHH IIPOU3BOJICTBA.

2. O3HaKOMJICHHE C OCHOBAaMH aKTyaJbHOM HOpMaTuBHOU 0a3el 3D-neuatu B Poccun.

3. U3yuenue uH@opManuu O COBPEMEHHOM OOOpYyIOBaHUHU [JJs BbIpAllUBAHUS U3JAEIUN U
MaTepuasax, UCIOJIb3yEMbIX B IIU(PPOBOM IMPOU3BOJICTBE.

4. ®opMHUpOBaHUE Y CTYJIEHTOB HaBBIKOB MOCTpoeHUs 3D-moaenu u3aenuid B CUCTEME

KOMIIAC-3D.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).
Yacte Ostoka gucrmiing: O0g3aTeIbHas 4acTh.
Monynb quctumiinH: Moaynis HanpaBieHus moAroToBku (special hard skills — SHS).
Nunexc qucuumnunsl: 51.0.3.4.
PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUYeHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-6. Cnocoben
000CHOBBIBATH MIPUHATHE
TEXHUYECKOTO PEIICHUS
pH pa3paboTKe
MHHOBAI[MOHHOT'O
MIPOEKTA, BEIOUpATh
TEXHUYECKUE CPEACTBA U
TEXHOJIOTHH, B TOM
YHCIIe C Y4ETOM
9KOJIOTHYECKHUX
HOCJIENCTBUIN UX
MIPUMEHEHUS

OIIK-6.1. 3HaeT OCHOBEI
JKOJIOTHYECKOUN 0€30I1aCHOCTH

3HaeT KOHLEMIIUIO SKOJIOTHYECKOU
0€30IaCHOCTH | MOBBIIIAIONTUE €€ (aKTOPBI.

OIIK-6.2. Ymeer

000CHOBaHHO BBIOMPATH
TEXHHUUYECKHE CPE/ICTBA U
TCXHOJIOTHUHU p€ain3dallun

Ymeet noadoupaTh KOMIUIEKTYIOIIUE JUTS
BBIYUCIIUTEIILHON TEXHUKU, OPUEHTUPOBATHCS
B COBPEMEHHOM IIPOTPaMMHOM 00ecrieueHUH
u noabupats 110 1is perenns npuKkiIagHbIX
3a/1a4.

OIIK-6.3. Bnageer
HOPMaTUBHO-IIPaBOBON 0a30ii
B 00J1aCTH SKOJIOTHICCKOU
0e30macHOCTH,
HKOJIOTHYECKOTO ayanTa,
9KCIIEPTH3BI U MOHUTOPHUHTA
JUTS TIPUHATHS 3KOJIOTO-
OPUEHTUPOBAHHBIX
YIIPABJICHYECKUX PEUICHHUI,
METOJaMU 00OCHOBAHUS
MIPUHATBIX PEIICHUI

Brnaneer HaBbIkaMu pUMeHEHUs TpeOOBaHMIA
HOpPMAaTUBHO-TIPaBOBOM 0a3bl B 00J1aCTH
HKOJIOTUYECKOM O€30MacHOCTH,
9KOJIOTUYECKOIO ayAUTa, SKCIIEPTU3HI,
BbIOOPA TEXHUUYECKUX CPECTB M TEXHOJIOT U
JUI pa3pabOTKU MHHOBALIMOHHOTO MIPOEKTA.

CornacoBaHa Ha noptane N2 64874



OIIK-10. Criocoben OIIK-10.1. 3HaeT 0CHOBbI 3HaeT pa3HOBUIHOCTH CTPYKTYp aJrOPUTMOB,
pa3pabaThiBaTh AITOPUTMU3ALINHT TIPU TEXHOJOTUYCCKHIA IUKIT pa3padOTKH
AITOPUTMBI U Mepexo/ie OT TPAIUIIMOHHBIX K |TIPOTPaMMHOT0 00eCIIeYeH s, COBPEMCHHBIE
KOMITBIOTEPHBIC IU(POBBIM TEXHOJIOTHSIM HHCTPYMEHTAIILHBIC CPEJICTBA
MIPOTPaMMBI, TPUTOTHBIE MIPOSKTUPOBAHMS IPOTPAMM U
JUTSI IPAKTUIECKOTO WHTEIICKTYJIbHBIX CUCTEM.
IIPUMCHCHHUSA OIIK-10.2. Ymeer YmMmeet pazpabaTriBaTh crieliupuKaIuN
HACTpauBaTh MPOrPaMMHBIE  |IPOTPaMM H CUCTEM, paboTaTh C 00JIaYHBIM
MPUIIOKEHUS AJIs XPaHUJIHUILEM.
ndpoBU3aIN
WHHOBAIIUOHHOU
JESITEIIBHOCTH
OIIK-10.3. Bnageer Brnaneetr metoiamu U TEXHOJIOTUSIMU
METOoJIaMU [U(PPOBU3ALIUN MPOrPaMMHUPOBAHUS U TPOSKTUPOBAHHUS
OTJICTTHHBIX BHJIOB CHCTEM, IIPOrpaMMaMU COBMECTHON pabOThI
JESITEIIbHOCTH HaJ IPOECKTOM.
IpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMILIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacOB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aromuxcsi ¢ npemnojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61ast TpyA0€MKOCTh AUCHHUIUIMHBI COCTABISAET 3 3a4eTHBIX equHuIl, 108 akageMruuecKux 4acos.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JesATEIbHOCTH MPEICTABICHO B
Tabnune 4.1.

Ta6smmna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUJAM YU4SOHOM eI TeIbHOCTH

Bceero  |Cemectpsl

Buppl yueOHOI nesTenbHOCTH
4acoB |7 ceMecTp

KonTakTHas aynuTopHasi padora o0y4aomuxcs ¢ npenogaparesieM, Bcero 56 56
JIeKIIMOHHEBIE 3aHATUS 14 14
IIpaxkTrueckue 3aHATUS 28 28
JlaGopaTopHbie 3aHITHS 14 14
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 52 52
BHeayIMTOpHAasi padoTa 00y4alImMXxcs ¢ npemnoaaBaresieM, BCero
IloaroroBka K 3a4eTy 12 12
[ToaroroBka Kk TECTHPOBAHUIO 8 8
BrinosiHeHNE TPaKTUYECKOTO 3aJaHUS 18 18
[ToaroTtoBka k 1abopaTopHOil paboTe, HaNMCaHUE OTYETa 14 14
OO0mas Tpya0eMKoOCTh (B 4acax) 108 108
Oo0wmas TpyroeMkocTh (B 3.€.) 3 3

5. CTpykTypa u coaep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CTpykTypa TUCHUIUIUHBI MO pa3aenaM (TeMam) W BUJaM y4eOHOU JesSTeNTbHOCTH MPUBEICHA B
tabmume 5.1.
Tabnuma 5.1 — Pa3aenst (TeMbl) AUCHUILIMHBL U BUIBI YYEOHOH IeATeIbHOCTH

Jlexk. Cawm. | Bcero uacoB
HazBanus pasnenos (Tem) san [Ipak. | JIa0. a6 (6e3 dopmupyembie
UCLUIUINHBI ” | 3aH., 4 | pao. pao., KOMIIETEHILINHU
q q 9K3aMEHA)
7 cemecTp
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1 IlousTHE AAIUTUBHBIX TEXHOJIOTHH. 4 - - 4 8 OIIK-10, OIIK-6
PecypcoeMKOCTh U 3KOJIOTUYHOCTh
aJIIUTUBHBIX TCXHOJIOTHUI.
2 BUApl aTUTUBHEBIX TEXHOJIOTH. 6 - - 6 12 OIIK-6
[lepcriekTHBBI JAIBHENIIIETO PA3BUTHS
aITUTUBHBIX TEXHOJIOT U,
3 Metozsl OCTPOECHUS 2 28 - 24 54 OIIK-10
TBEPJOTENIbHBIX MOJIENIEH AeTallel B
CAIIP Kommnac — 3D.
4 Cozpanue 3D moaenn 2 - 14 18 34 OIIK-10, OIIK-6
TEXHOJIOTHYECKOI0 YCTPOMCTBA.

Uroro 3a cemectp| 14 28 14 52 108

HUroro| 14 28 14 52 108

5.2. Coaep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3aesioB (TeM) TUCIUTLINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Conepskanue pas3ienoB (TeM) TUCIHUILIMHEI (B T.4. IO JICKIUSIM)

Haspanwus pazneno | ComeprkaHue pa3fenoB (TeM) AUCHIUTIIMHBI Tpynoemxocts dopmupyembie
(TeM) TUCIUTLTAHBI (B T.4. IO JICKITUSIM) (AeKIUOHHEIE KOMIIETEHIINHT
3aHSTHA), U
7 cemecTp

1 ITonsTie ammUTUBHEIX | OCHOBHBIEC MOHATHS, DTAIIBI ATUTHBHOTO 4 OIIK-6,
TEXHOJIOTHIA. MPOU3BOACTBA, UCTOPHS MOSIBJICHUS OIIK-10
PecypcoemkocTh u A IUTUBHBIX TEXHOJIOTHM.
9KOJIOTUYHOCTH Knaccudukanus aaiuTHBHBIX TEXHOJIOTHA
ANIUTHUBHEIX u nerctytomue B PO cranmaptel. OueHka
TEXHOJIOTHM. aJAIUTUBHBIX TEXHOJOTUMA C TOUYKHU 3PEHUS

pecypcocOepeKeHus U SKOJIOTHH.

Hcnons3oBanue cucrem

aBTOMAaTU3HPOBAHHOI'O ITPOCKTUPOBAHUS

115t pazpabotku 3D-Mopenei.

Hroro 4

2 Buns! afiuTUBHBIX O030p OCHOBHBIX BUIOB aJINTUBHBIX 6 OIIK-6
TEXHOJIOTH. texHojorui. [Ipeumymiecrsa u
[lepcnekTuBBI HEJIOCTATKU aJIMTUBHBIX TEXHOJOTHUM C
JATbHEHIIIETO Pa3BUTHUS | y4E€TOM MPUMEHSEMOro MaTepuaa,
aJIUTUBHBIX METO/a CUHTE3a, GUHHUITHON 00pabOTKH U
TEXHOJIOTH. BIUSHUS Ha SKOJI0THI0. OCOOCHHOCTH

BbIOOpA TOI MM WHOW TEXHOJIOTHH C

YYETOM LEJICH U 3a1a4 IPEANPUATHS.

[TpuHIMITEI 000CHOBAHUS TPUHSATHUS

TEXHHYECKOTO PEUICHHUS MPHU pa3padoTKe

MIPOEKTA UCIIOJIb30BAHUS A IUTUBHOMN

TexHosioru. OCHOBBI BbIOOpa

TEXHUYECKUX CPEJICTB U TEXHOJIOTH, B

TOM YHCJIE C YY€TOM HKOJIOTHYECKUX

MOCJICICTBUI X IPUMEHEHUS.

IlepcniekTHBBI JaIbHENIIETO PA3BUTHS

aJIUTUBHBIX TEXHOJOTHUH.

Hroro 6
4
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3 Metoasl nocTtpoeHust | MeTo/ bl MOCTPOCHUS MOJIeTIeH B CHCTEMax 2 OIIK-10
TBEPJOTEIIbHBIX MOJIEJIEH | aBTOMATU3UPOBAHHOTO IMPOCKTUPOBAHUSI.
neraneit B CAITP Kommac 3D.
Kommac — 3D. Hroro 2
4 Co3znanue 3D monenu |Cosznanue 3D MoAen TEXHOJIOTHYECKOTO 2 OIIK-10
TEXHOJIOTMYECKOTO YCTpOMCTBA.
YCTPOMCTBA. Wtoro 2
Hroro 3a cemectp 14
Hroro 14
5.3. IlpakTH4yeckue 3aHATUSA (CEMHUHAPHI)
HanMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3 — HauMeHoBaHUE MPAKTUYSCKUX 3aHITHIA (CEMUHAPOB)
Hazpanus pa3nenos (tem) HaumeHoBaHMe MpakTHYECKUX TPy I0EMKOCTS, 4 dopMupyemsie
JUCIATIINHEI 3aHSTHI (CEeMHUHAPOB) py ’ KOMIIETEHITNHT
7 cemecTp
3 MeToabl MOCTPOEHUS 1. 3HaKOMCTBO C KOHCTPYUPOBAaHUEM 28 OIIK-10
TBEPAOTENbHBIX MOJieel |3D-Mozenei u3nennii B cucteme
neraneid B CAITP Komnac | KOMITAC-3D u npumeHeHremM
—3D. OCHOBHBIX ITPUEMOB MOCTPOCHHUS
nerane B makere KOMITAC-3D.
2. ITocTpoenue neraneu ¢
MPUMEHEHUEM OTIepaLui
BBIIABJIMBAHUS U BpalllEHUSI.
3. IlocTpoenue aeraneu ¢
MPUMEHEHUEM OTepaIui 1o
TPAEKTOPUSIM U 110 CEUCHUSIM.
4. Tloctpoenue neranei 60T U
OTBEpCTHE.
5. Nzyuenue onepanun "CoOopka
neramu'".
6. N3yuenne oneparuu "Pabora ¢
MaccuBamu'.
7. Co3nanue u peaakTUpOBaHUE
yepTexa aetanu u3 3D moxaenu.
Hroro 28
Hroro 3a cemectp 28
Hroro 28
5.4. J1aGopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tabnuie 5.4.
Ta6mmma 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT
Ha3zsanus pasnenos Tpynoemkocts, | PopMupyemMbie
P HanMenoBaHue 1ab0paTopHBIX padboT by ’ PMHDY
(TeM) MUCIUTUTAHBI q KOMIETEHIINU
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7 cemecTp

4 Cosznanune 3D 3HaKOMCTBO C DJIIEMEHTOM 2 OIIK-10
MOJIETU POOOTOTEXHUUECKOU CUCTEMBI - PYKOH

TEXHOJIOTHYECKOTO |po0O0Ta. 3HAKOMCTBO C KOHCTPYHPOBaAaHUEM

YCTpOICTBA. 3D-Monaenen n3aeinnii B CUCTEME

KOMIIAC-3D Ha npuMepe nocTpoeHus
KOXKyXa pyKd poOoTa.

ITonydyenne HaBBIKOB noctpoeHus 3D- 2 OIIK-10, OIIK-6
Mojenu uzaenuit B cucreme KOMITAC-3D
JUIS1 IOCTIEYIOUIETO MOJIyYeHUsI UX METOJaMu
aJIUTUBHBIX TEXHOJOTUN Ha IpUMEPE
MMOCTPOEHHUS I€TaIN NOJBUKHOIO y37a -
"Ocp".

[Tomyuenue HaBBIKOB nocTpoeHus 3D- 2 OIIK-10, OIIK-6
Moenu u3aenuit B cucreme KOMITAC-3D
TSl TIOCTIETYIOIIETO TOJIYYeHHUSI UX METOJaMuU
aJIMTUBHBIX TEXHOJOTUN HA TIPUMEPE
MMOCTPOEHUS JIETaIN MOBIKHOTO Y371 -
"ITnardopma".

[Tonydyenue HaBbIKOB ocTpoeHus 3D- 2 OIIK-10, OIIK-6
monenu uzneiani B cucteme KOMITAC-3D
JUTSI TIOCJIETYOIIETO MOJTyYeHUs UX METOIaMU
aJIMTUBHBIX TEXHOJIOTUN Ha MpUMeEpe
MOCTPOCHHUS JETANIN TOJIBUYKHOTO Y3714 -
"Tsra".

ITonydyenne HaBBIKOB noctpoeHus 3D- 2 OIIK-10, OIIK-6
Mozenu usaenuit B cucteMme KOMITAC-3D
JUTSI TIOCJIETYOILETO MOJIyYEHUsI UX METOIaMU
aJIMTUBHBIX TEXHOJIOTUH Ha IpUMEpE
IIOCTPOEHHUS JETANIN IIOJIBUYKHOTO y371a -
"Omnopa".

[Tonyuyenue HaBBIKOB nocTpoeHus 3D- 4 OIIK-10, OIIK-6
mozenu usaenuit B cucreme KOMITAC-3D
JUTSI TIOCJIETYOILETO MOJIyYEeHUs UX METOIaMU
aJIMTUBHBIX TEXHOJIOTUN Ha MpUMeEpe
cOOpKH MOJBMXKHOTO y3i1a - "Pyka pobora".

Hroro 14
Hroro 3a cemectp 14
Uroro 14

5.5. KypcoBoii npoekT / kypcoBasi pabora
He npegycmoTpeHo yueOHBIM MIJIaHOM
5.6. CamocTosiTesibHast paboTa

Bunbr camoctosTensHOM paboThl, TPYJOEMKOCTh U (hOPMHUPYEMbIe KOMIIETCHIINH TPEICTaBICHBI B
tabiuue 5.6.
Tabmmia 5.6 — Busibl caMoCTOSATEIbHON pabOThI, TPYI0EMKOCTh U (DOPMHUPYEMbIE KOMITETEHIIUH

Bunsl
HazBanus pasnenos . Tpynoemkocts, | DopMuUpyeMbie Dopmbl
CaMOCTOSITENIbHOM
(Tem) AMCUMITITUHBI q KOMITIETEHIINH KOHTPOJIS
paboThl
7 cemecTp
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1 [lonsitue anautuBHbIX ([lonroroBka k 3auery 2 OIIK-6, OIIK-10 3auér
TEXHOJIOT .
PecypcoeMKoCTb 1 IToaroroBka k 2 OIIK-6, OIIK-10 | TectupoBanue
5KOJIOTMYHOCTh TCCTUPOBAHMIO
aIIMTHBHBIX toro 4
TEXHOJIOT .
2 BUael aiuTHBHBIX [ToaroroBka k 3auerty 4 OIIK-6 3auéT
TEXHOJIOTHIA.
TTepcrieKTHBbI IToaroroBka x 2 OIIK-6 TectupoBanue
nanbHeimero pasputus | TCCTIPOBAHMIO
AJITHBHBIX Vroro 6
TEXHOJIOTHIA.
3 Metonel noctpoenust |Iloaroroska k 3auety 4 OIIK-10 3auér
TBEPHAOTEIBHBIX IToaroroBka x 2 OIIK-10 TectupoBanue
MOJIECJICH N€TAJICH B TECTUPOBAHHUIO
CAIIP Kommac —3D.  IBynonmenne 18 OIIK-10 [IpakTH4ecKoe
MPAKTUYECKOTO 3a/laHue
3a/laHus
Hroro 24
4 Coznanue 3D moxnenu |IlonroroBka k 3auery 2 OIIK-10, OIIK-6 3auét
TEXHOJIOTHIECKOTO IToaroroBka x 2 OIIK-10, OIIK-6 | TectupoBanue
YCTpOUCTBA. TECTUPOBAHUIO
IToaroroska k 14 OIIK-10, OIIK-6 | JlabopaTopHast
nabopaTopHOii paboTe, pabota
HaMMCcaHue oT4eTa
Hroro 18
Hroro 3a cemectp 52
Hroro 52

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUIINHBI,
1 BHJIOB Y4eOHOM 1esiTe IbHOCTH

CooTBeTcTBUE KOMIETEHIUMH, (GOPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILINHbI, U BUIOB

3aHATHI
o Bunpl yueOHOIl esTenbHOCTH
OpMIpyCMEIE Jlek. | Ipak. | Jla6. | Cawm. DopMbI KOHTPOIIA
KOMIIETEHIIUU
3aH. 3aH. pao. pad.
OIIK-6 + + + 3auér, JlabopaTopHas padorta,
TectupoBanue
OIIK-10 + + + + 3auér, JlaboparopHas paboTa,
IIpakTuueckoe 3aganue,
TectupoBanue

6. PeiiTuHroBasi cucreMa JJisi OlEHKH yCIIeBAEMOCTH 00y4aronXCs

6.1. basuibHbIe OneHKH 1J1s1 (popM KOHTPOJIA

BambHbie oneHKH 17151 POPM KOHTPOJIS MpeICcTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayibHbIe OLIEHKH

CornacoBaHa Ha noptane N2 64874




. . |MakcumanbHbIN Oat
MakcumManbHbIN MaxkcuManbHbIN
3a IEPUOJ MEXKITY Bcero 3a
@DOopMBI KOHTPOJIS 6amr Ha 1-y10 KT ¢ 0asu1 3a Iepuos
2KT u Ha xoHen CEMECTp
Hayana cemectpa | mexnay 1KT u 2KT
cemecTpa
7 cemecTp
3auér 2 4 2 8
Jlaboparopnas padoTa 10 14 14 38
[IpakTrueckoe 3a1anue 10 16 16 42
TectupoBanue 4 4 4 12
HToro makcumyM 3a 26 38 36 100
nepuo.
Hapacratomum ntorom 26 64 100 100

6.2. [lepecuer 0a/1J1I0B B OLIEHKH 32 TeKYIIMA KOHTPOJIb

[Tepecuet 6amIoB B OLIEHKH 32 TEKYILIUI KOHTPOJb MPECTaBICH B Tabmuie 6.2.
Ta6mmma 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIMI KOHTPOJIb

bamibl Ha faTy TEKyIIero KOHTpoIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamoB Ha faty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 110 69% oT MakcuMabHOU cyMMBbI 6aiioB Ha naty TK

N |W ([

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMUMOHHYIO U MEKAYHAPOIHYI0 OLCHKY

[lepecuer cymMmmBbl 0ayuIOB B TPAIULMOHHYIO M MEXIYHAPOAHYIO OLEHKY MPEACTaBIIEH B TaOIuUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
Ornenka YUHUTBIBAET YCHEUTHO CIAHHBIN Onenka (ECTS)
HK3aMEeH
5 (oTMYHO) (3a4TEHO) 90 - 100 A (oTaM4HO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBrneTrBopuUTENBHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpeacTBeHHo)
2 (HeyOBJIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENBHHO)

7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE 0O0ecnevyeHHue TUCIUIIINHBI
7.1. OcHoBHAasi IMTEpaTypa

1. T'ytrapu, P. JI. [IpoekTupoBanne aBTOMaTU3UPOBAHHBIX CUCTEM 00paOOTKH MHGOPMAIUU U
ynpasieHus : yaeonoe nmocodue s By30B / P. . I'yrrapu. — Mocksa : U3patensctBo FOpaiit, 2020. —
304 ¢c. — (Bpicmiee obpazoBanue). — ISBN 978-5-534-07961-6. — TexcT : 3JIEKTPOHHBIN //
O6pazoBatenpHas miaatdopma HOpaiit [caiit] [DnekTpoHHBIN pecypc]: — Pexum moctymna:
https://urait.ru/bcode/455707.

2. 3unoBbeB, . B. OcHoBsl npoektupoBanusi B KOMITIAC-3D vl17.1IpakTuueckoe pyKOBOJICTBO
o ocBoeHuto nporpammbel KOMITAC-3D v17 B kpaTyaiimiue cpoku : pykoBoacTBo / [[. B. 3uHOBBEB ;
noxa penakuueit M. M. AzanoBa. — 2-e u3zg. — Mocksa : JIMK Ilpecc, 2019. — 232 ¢. — ISBN
978-5-97060-679-7. — Texct : syneKTpoHHBINA // JIaHb : AJIEKTPOHHO-OMOIMOTEYHAS] CHUCTEMA.
[DnexTponnsbIit pecypc]: — Pexxum moctyma: https://e.lanbook.com/book/112931 .
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3. T'opyHoB, A. 1. AnuTUBHBIC TEXHOJIOTUH M MaTepuaiibl : yaeObHoe nocodue / A. W. ['opyHoB.
— Kazanp : KHUTY-KAH, 2019. — 56 c. — ISBN 978-5-7579-2360-4. — TexcT : 3JIeKTpOHHBIH //
Jlanb : PIEKTPOHHO-OMONMHMOTEUHas cuctema. [DIEKTpOHHBIA pecypc]: — Pexum pocrtyma:
https://e.lanbook.com/book/144008.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. ADIUTUBHBIE TEXHOJOTUU B MPOU3BOJCTBE M3AEIUI a’POKOCMHUYECKOW TEXHUKH : ydueOHOe
noco6ue ans By3oB / A. JI. lanunosckuit, E. C. IN'ony6es, H. B. KoGepuuk, A. C. ®UIUMOHOB ; TIO]
obmeit penakuuei A. JI. 'anunoBckoro. — Mocksa : U3narensctBo FOpaiit, 2020. — 115 ¢. —
(Beicuiee oopazoBanue). — ISBN 978-5-534-12043-1. — TekcT : anexTpoHHbI# // O6pa3oBaTenbHas
wiatgopma FOpaii [caift]. [DnekTpoHHBIN pecypc]: — Pexxum poctyna: https://urait.ru/bcode/446755 .

2. lleneroB, A. I'. OCHOBBI POEKTUPOBAHMS NMPUOOPOB M CHUCTEM. 3aJaud M yHpaKHEHHS.
Mathcad nis mpubopoctpoenus : yuedHoe nmocodue mis By3oB / A. I'. IllenetoB. — 2-e u3a., crep. —
MockBa : UsnarenscTtBOo HOpaiit, 2020. — 270 c¢. — (Bricmee ob6pazoBanue). — ISBN
978-5-534-03915-3. — Texkct : snekTpoHHbIA // ObOpa3zoBarensbHas niardopma FOpaidt [caiit].
[DnexTpoHHbI pecypc]: — Pexxum gocrtyma: https://urait.ru/bcode/450835.

3. Jlykanuyk, C. A. KOMITAC-I'padpuk u KOMITAC-3D Bepcuu 6-1utoc - 13 : yuebHoe nmocobue /
C. A. Jlyksnuyk. — Cankr-Ilerepoypr : BI'TY "Boenmex" um. JI.®d. Ycrunona, 2012. — 77 ¢. — ISBN
978-5-85546-707-9. — TexcT : 3neKTpOHHBIN // JlaHb : 2JEeKTPOHHO-OMONIMOTEUHAs CHCTEMA.
[DnexTponHbIi pecypc]: — Pexum nocryma: https://e.lanbook.com/book/63713.

4. bonpmaxos, B. II. UnxenepHas u xkoMmneioTepHas rpaduka. Mzaenus ¢ pe3pbOOBBIMU
COEIMHEHHUAMH : yueOHoe nocobue /st By30B / B. I1. bonbmakos, A. B. Yaruna. — 2-e u3n., ucrp. u
nomn. — Mocksa : U3natensctBo FOpaiit, 2020. — 156 ¢. — (Bsiciiee o6pazoBanue). — ISBN
978-5-534-12090-5. — Texkct : snexkTpoHHbIA // ObOpa3zoBarensHas niardopma FOpaidt [caiit].
[DnexTpoHHbIi pecypc]: — Pexxum gocrtyma: https://urait.ru/bcode/452004.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s13aTe/IbHbIE YUEOHO-METOAUYECKUE MTOCOOHSI

1. AnautuBHble TexHonoruu. Pa6ora B CAIIP KOMIIAC 3D: MeTtonuueckue yka3aHus K
MIPAKTUYECKUM 3aHATHUSAM CTYJIEHTOB BceX (popM 00yueHus, 00ydaromuxcs Mo HampaBlIeHUIO MOATOTOBKH
«MunoBatukay / I'. H. Hapumanosa, P. K. Hapumanos - 2021. 11 c. [DnextponHsliii pecypc]: — Pexum
nocrtymna: https://edu.tusur.ru/publications/9380.

2. AnnutuBHble TexHOoJoruu. Co3nanue TexHojgorudyeckoro ysina B cucreme CAIIP Kommnac 3D:
Metoauueckue yka3zanus K gabopatopusiM 3aHsatusMm / ['. H. Hapumanosa, P. K. Hapumanos, E. A.
EdpemenkoB - 2021. 10 c¢. [DnektpoHHBUH pecypc]: — Pexum pgocrtymna:
https://edu.tusur.ru/publications/9375.

3. AIIUTUBHBIE TEXHOJOTUU: MeToauueckne ykazaHUs MO OpTraHU3alUH CaMOCTOSTEIbHOMN
paboTHI CTYICHTOB, O0yUalOIUXCs 10 HampaBieHuto noaroroBku «Munosarukay / I'. H. Hapumanosa, P.
K. HapumanoB - 2021. 11 c. [DnexTpoHHBIH pecypc]: — Pexum pocrtyna:
https://edu.tusur.ru/publications/9381.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJIS JIUIY
€ OrpaHUYeHHBIMU BO3MOKHOCTSMH 3/I0POBbSI M HHBAJIH/I0B

Y4eOHO-MeTOANUECKHE MaTepUabl Il CAMOCTOSATEIbHON U ayJUTOPHOI paboThl 00yUarOLUIUXCs
W3 YUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 37J0POBbSI M HHBAJIUIOB MPEIOCTABIAIOTCS B opMax,
aIalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPUTHS HHPOPMALIUH.

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

J1s Tuu ¢ HapyLIeHUsIMU OTIOPHO-BUTIaTeIbHOI0 anmapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.
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7.4. CoBpeMeHHbIe TPodeccHOHANIbHBIE 0a3bI JAHHBIX
U UH(OpPMaAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. [Tpu M3y4eHUH AUCIHUILUIMHBI PEKOMEHIyeTCs o0pamarhCcsi K COBPEeMEHHBIM 0a3aM JTaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrneyeHue JUCHUNINHBI
8.1. MaTepuajJbHO-TeXHHYECKOE U TPOrpaMMHoOe odecriedeHne sl JeKIHOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYaTbHBIX KOHCYJbTAIIUIA,
TEKYLIEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJOYHBIX MECT JJI YU4EOHOM rpymibl, 000py0BaHHAs JOCKOH M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTest MylbTUMeIniTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILITHHBL.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHIl

JlaGopaTopusi ympaBlIeHHS NPOEKTaMU: yueOHas ayAuTOpHs AJs NMPOBEICHUS 3aHITHH
JEKIMOHHOTO THUIa, yueOHast ayAuTOpHUs sl IPOBEACHUS 3aHATUN MPAKTUYECKOTO THUMa, ydueOHas
ayIUTOpHUs JUISl TIPOBEACHUS 3aHATUN a00paTOPHOro THIA, yueOHas ayIUTOpHUs Ml MPOBEICHUS
3aHATHI CEMHHApPCKOTO THUIIA, MMOMEIICHHUE ISl KypCOBOTO MPOEKTHPOBAHHUSA (BBIIOJHEHUSI KYPCOBBIX
paboT), moMelIeHue AJsl IPOBEICHUS TPYIIOBBIX U UHAUBUAYAJIbHBIX KOHCYJIbTAIMI, TOMEIICHHE AJIs
MPOBEJICHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOUHON aTTECTAIMH, TOMEIICHHUE ISl CAaMOCTOSITEIbHOM
pabotsr; 634034, Tomckas o6macte, T. Tomck, Bepimanna ynuna, a. 74, 414 ayn.

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

- [IpoexumonnsIii 3xpan Projecta;

- CTeHn nepeBUKHOW ¢ MarHUTHO-MAapKEPHOU JOCKOM;

- Axyctnyeckas cucrema KEF-Q35;

- Be6-xamepa Logitech;

- Kongummonep nvacrennoro tumna Panasonic CS/CU-A12C;

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[IporpammHoe obecnieueHue:

- Microsoft Windows 7 Pro;

- OpenOffice;

8.3. MaTepI/IaHbHO-TeXHI/IquKOC U IIPpOorpaMmmMHoOe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

JlabopaTtopusi ympaBlieHHs NpPOEKTaMHU: yuyeOHas ayAuTOpus Ui MPOBEACHUS 3aHATUI
JEKIUOHHOTO THUIA, yueOHas ayauTOpus IS MPOBEJCHUS 3aHATUNH MPAKTUYECKOIro TUMa, yuyeOHas
ayauTOpUs JJis NPOBEACHUS 3aHATUN 1abopaTOpPHOTO TUMa, yuyeOHas ayauTOpus s IpOBEICHUS
3aHATUNA CEMHUHAPCKOro THUIA, OMEIIeHUE sl KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHUS KYPCOBBIX
pabor), moMelieHue Ajsl MPOBEAEHUS TPYNIOBBIX U MHANBUIYAIbHBIX KOHCYJIbTAIMH, TOMEIIEHUE IS
MIPOBEJICHUS TEKYILETro KOHTPOJS U MPOMEXYTOUHOM aTTecTaluu, MOMEIIeHUE sl CAaMOCTOSTEIbHOM
pabotsl; 634034, Tomckast obmacTs, T. Tomck, Bepmununa ynuna, 1. 74, 414 ayg.

Onucanue uMeroerocss 000pya0BaHus:

- [Ipoexknmonnslit skpan Projecta;

- Crena nepeABUKHON ¢ MAarHUTHO-MapKEPHOU TOCKOM;

- Akyctuueckas cuctema KEF-Q35;

- Be6-xamepa Logitech;

- Konaummonep nacrennoro tuna Panasonic CS/CU-A12C;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- Microsoft Windows 7 Pro;

- OpenOffice;
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JlabopaTtopusi ympaBlieHHs NpPOEKTaMHU: yuyeOHas ayAuTOpus Uil MPOBEACHUS 3aHATUI
JEKIUOHHOTO THUIa, yueOHas ayauTOpus IS MPOBEJCHUS 3aHATUNH MPAKTUYECKOIro TUMa, yuyeOHas
ayauTOpUs JJis NPOBEAECHUS 3aHATUN 1abopaTOpPHOTO TUMa, yuyeOHas ayauTOpus s IpOBEIECHUS
3aHATUNA CEMUHAPCKOro THUIA, OMEIIeHUE sl KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHUS KYPCOBBIX
pabor), moMeleHue Ajsi MPOBEACHUS TPYNIOBBIX U HHAUBUIYAIbHBIX KOHCYJIbTAIMH, TOMEIIEHUE IS
MPOBEJICHUS TEKYILETr0 KOHTPOJS U MPOMEXYTOUHOM aTTecTaluu, MOMENIEHUE sl CAaMOCTOSTEIbHOM
pabotsr; 634034, Tomckast obnacts, T. Tomck, Bepmununa ynuna, 1. 74, 414 ayg.

Onucanue uMeroerocs 000pya0BaHus:

- [Ipoexnmonnslit skpan Projecta;

- Crena nepeABUKHON ¢ MAarHUTHO-MapKEPHOU TOCKO;

- Akyctuueckas cuctema KEF-Q35;

- Be6-xamepa Logitech;

- Konaummonep nacrennoro tuna Panasonic CS/CU-A12C;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmHoe obecrieueHue:

- Microsoft Windows 7 Pro;

- OpenOffice;

8.4. MaTepua/ibHO-TEXHNYECKOE M POrpaMMHOe o0ecnedyeHue 1Jisi CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOUW pabOThl UCTIONB3YIOTCS YUueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacoNOKEHHBIC IO apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayxn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEroNIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednuBaloT JOCTYI B 3JIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

OcBoeHME AUCHUIUIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ O0y4YarOUIMMHCA C HAPYWIEHHSAMH CJyXa MPEIyCMOTPEHO HCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJACTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPEINOJaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJMHOCTHIO, TIOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha dSKpaHe) MPH MOMOIIHM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeAcTBa
npuema/mnepeaadyn yueOHo nHGOpMaIMU B JOCTYIHBIX GopmMax, MOOMIILHON CUCTEMbI OOYyUYCHUSI IS
JIIOJIEN ¢ MHBAIMTHOCTEIO.
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9. OnleHOYHbIE MATEPUAJIbI U METOAHYECKHEe PEKOMEHIANH M0 OPraHUu3alui U3ydeHusl
JUCIUTIINHDBI

9.1. Coaep:xaHue OLIEHOYHBIX MAaTEPHAJIOB /ISl TEKYLIEro KOHTPOJIS
U MPOMEKYTOUHOI aTTecTaluu

Jliist olleHKHu cTeneHu cOPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPETUICHHBIX 3a AUCIUTIIUHON
KOMITETEHITHI UCIIONIb3YIOTCS OIICHOYHBIE MaTepualbl, MPeACTaBlIeHHbIC B TabmuIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIEHOYHBIE MATEPHAIIBI

HagBaiﬁi}fﬁ;ﬁ;ﬁ (rem) ciggﬁgfg;r;;e ®opmbl kKoHTpoItst | OueHounsie MaTepuaisl (OM)
1 TlonaTHe aIUTUBHBIX OIIK-6, OIIK-10 |3auér [Iepeuens BOIIpOCOB 1Jist
TexHosoruil. Pecypcoemkocts u 3a4era
3KOJIOTMYHOCTh aJAUTUBHBIX TectupoBanue [IpumepHbIii IepedeHb
TEXHOJIOTUH. TECTOBBIX 3a1aHH
2 Buapl aqIuTUBHBIX OIIK-6 3auér [Iepeuens BOIIPOCOB 1Ist
texHosoruil. IlepcrekTuBbI 3a4era
JabHEHIIEro pasBUTHs TectupoBanue [IpumepHBIil nepeyeHb
AJINTUBHBIX TEXHOJIOTHUM. TECTOBBIX 3a1aHMI
3 MeTobl MOCTPOEHUS OIIK-10 3auér Ilepeuenb BOIIPOCOB J1st
TBEPIAOTENIbHBIX MOJIENEH 3a4era
neraneit 8 CAIIP Kommac — 3D. I[IpakThyeckoe TeMbl IPAKTUYECKUX 3aaHuUi
3a/1aHue
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
4 Cozganue 3D Mmomenu OIIK-10, OIIK-6 |3auér Ilepeuens BOPOCOB ISt
TEXHOJIOTMYECKOr0 YCTPOMCTBA. 3a4era
Jlaboparopuas Tembl 1a00paTOPHBIX padOT
pabota
TectupoBanue [IpuMmepHBIil nepeyeHb
TECTOBBIX 3aJaHUI

Hlkana oneHku cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YeHHUS IO
JTMCLUUIUIMHE TIpHBeneHa B Tabnuue 9.2.
Tabnuna 9.2 — lllkana oueHku cOPMUPOBAHHOCTHU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUECHHS IO

JTUCLUILINHE
dopmynrpoBKa TpeOOBaHUH K cTeneHH c(hOPMUPOBAHHOCTH
Onenka Bbannet 33 OM IUTAHUPYEMBIX PE3yIbTaTOB 00yUEHUs
3HATh YMETh BJIAJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HEeyAOBIIETBOPUTENBHO) | MAKCUMAIbHOMN | UJIM ()parMeHTapHBIE YMEHUH UIn HABbIKOB WJIN
CyMMBI 0aJIIOB 3HAHUS YaCTUIHO (dbparmeHTapHbBIC
OCBOEHHOE pUMEHEHHE
yMEHHE HaBbIKOB
3 ot 60% 1o o01ue, HO He B LIEJIOM YCIIEIIHO, B LIEJIOM
(YAOBIETBOPUTEINILHO) 69% ot CTPYKTYPHUPOBaHHbIE HO He yCIIELIHOE, HO He
MaKCHUMaJbHOM 3HaHUS CHUCTEMAaTHUYECKH | CUCTEMAaTHYEeCKOe
CYMMBI 0aJI0B OCYILIECTBIIIEMOE pUMEHEHNe
yMEHHue HABBIKOB
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4 (xopotio)

ot 70% no
89% ot
MaKCHUMaJILHOM
CyMMBI 0aJuIOB

copMHpPOBaHHBIE,
HO COZIepIKallue
OTACJIbHBIC
POOJIEMBI 3HAHUS

B 1IEJIOM
YCIIEIIHOE, HO
cofieprKalnue
OTACJIBbHBIC
Ipo0OeIIbl yMEHue

B IIEJIOM
yCIICIIHOE, HO
coJiepKaIue
OTACJIBHBIC
poOebI
[IPUMEHECHUE
HaBBIKOB

5 (OTJIMYHO)

>90% ot
MaKCHMaJIbHOM
CyMMBI 0aJIIoB

chopMUpOBaHHBIC
CHCTEMaTHYECKHUE
3HAHUS

chopMHUpOBaHHOE
yYMEHHUE

YCIHEIIHOE U
CHUCTEMaTHYECKOe
MIpUMEHEHHE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

2
(HEeyAOBIIETBOPUTEINIHHO)

He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

nJIn

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBleHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHI)I I/ISY‘IaCMOFO DJICMCHTA coz[epmaHI/m, nux
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, I/I306pa)KCHI/I$[X MM CXe€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHe. O0yyaromuxcs 3HaeT
(YAOBJIETBOPUTENIBHO) |U3yUEHHBIN 3JIEMEHT COAEP)KaHUs PENPOLyKTUBHO: IIPOU3BOIBHO
BOCIIPOU3BOANT CBOU 3HAHMSI YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
IECUCTBUAX.
4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U
NEePCHEKTUBBI Pa3BUTUS K OCOOCHHOCTH JJIs1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO)

3HaTh, yMETh, BJI/ICTh HA CHCTEMHOM ypoBHE. OOy4JaroIuiics 3HaeT
W3YUYEHHBIHN 2JIEMEHT COACPKAHUS CUCTEMHO, TPOU3BOJIBHO U JIOKA3aTEIIbHO
BOCITPOM3BOUT CBOU 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
NEUCTBUSIX, YUUTHIBASI U YKA3bIBasl CBS3U U 3aBUCUMOCTH MEX]Y dTHM
AJIEMEHTOM M JIPYTUMHU dJIEMEHTAMU COACPIKAHUS TUCIUTIITUHBI, €T0
3HAYUMOCTD B COJICP>KaHUU TUCIUTIITUHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. CooTHecuTe Matepuall U METOT 311 IeYaTH
a) xxunakuit portomoaumep SLA
0) monumepHast HUTH - FDM
B) MTOPOIIIOK U3 TpaHy’ nojaumepa - SLS

2. Jnsa SLA nedatu ucnosib3yercst
a) )KUIKUH HOTOMOTMED

0) mecok
B) ITPOBOJIOKA

3. BosgelictBue Ha Mmarepuan B DLP meTone npousBoautcs

a) CetoguonamMmu

0) JlazepHBbIM U3TyUYEeHUEM

B) IIyYKOM YacCTHI] U3 3JIEKTPOMAarHUTHOMN MyLIKU
4. Tepmun RM otHOCHTCS

a) OBICTPOMY TTPOU3BOACTBY TOTOBBIX H3/ICTHI

0) OBICTPOMY MPOU3BOJICTBY MAaKETOB JIeTaJIeH
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10.

16.

17.
18.
19.
20.
21.
22.

XA R D=

B) IIEPEHOCY AAHHBIX B aJ/INTHBHOM MPOU3BOJCTBE

. BozaeiictBue Ha matepuai B SLA MeToie MpOU3BOAUTCSA

a) CBETOAMOIaM

0) ma3epHBIM U3Ty4YCHUEM

B) IIYYKOM YacCTHI] U3 3JIEKTPOMAarHUTHOMN MyLIKU
BosneiictBue Ha matepuan B SLM meToae npou3BOIUTCS
a) CBETOIMOIaMU

0) ma3epHBIM U3Ty4YEeHUEM

B) IIYYKOM YacCTHI] U3 3JIEKTPOMAarHUTHON MyLIKU

. BozaeiictBue Ha matepuas B EBM meToae npou3BoauTcs

a) CBETOIMOIaMU
0)n1a3epHBIM U3Ty4YCHUEM
B) ITyYKOM YaCTHII U3 DJICKTPOMArHUTHOH IyIIKA

. BoznetictBue Ha Mmatepuan B metone Ink-Jet mpousBoautcs

a) CBETOIMOIaMU
0) ma3epHBIM U3Ty4YEeHUEM
B) CBSI3YIOIIUH COCTaB

. B LOM TexHoJIOrMy B Ka4€CTBE MaTepralia UCIOJb3yEeTCd METANIMUYECKUN MTOPOIIOK

a) METAJUTMYECKHUI MTOPOIIIOK

0) ma3epHBbIi Ty

B) I0/IaUa MaTepuaia u3 pyJoHa

B FDM TexHoJIoruy B Ka4eCTBE MaTepHrala UCIOIb3yeTCs METAUIMYECKUNA MTOPOIIOK
a) METAJUTMYECKHUI MTOPOIIIOK

0) horonomumep

B) MOJIUMEPHASI HUTh

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

CrniocoObI kaccuuKanny aJAUTUBHBIX TEXHOJIOTUI
OcHoBuble TUIIBI AT

Ucrounuku crangaptuzauud AT

Cpasuenue tunos Bed Deposition u Direct Deposition
Buner AT tunma SLA

Bunet AT tunna FDM

Ocobennoctu Texnojoru tuna FDM

OcobOenHocT TexHoaorui tiumna SLA

OcobenHocTH TexHoJorui Tuma SLS

Ocobennoctu Texnoorui Tuna LOM

. OcoGennoctb AT Kak 3HEpro- 1 pecypcocOeperaromumx TeXHOIOTHii

. OcoGennoctu Texnonoruit Tuna EBM

. OcHOBHI pecypcocOeperaronux npuHIUnoB AT

. [punuuns! Bei6opa AT 11t mpeinpusTus

. [IpuHuMIBEl 000CHOBAHMS MPUHATUS TEXHUYECKOr'O0 PELICHUs MPU pa3paboTKe MPOEKTa ¢

IIPUMEHEHUEM a/]IUTUBHBIX TEXHOJIOTUH

[IpuHnMOBl BHIOOpPA TEXHHUYECKHUX CPEACTB M AAJUTHUBHBIX TEXHOJOTHH C Y4ETOM
9KOJIOTUYECKUX MOCIEACTBUNA UX IPUMEHEHUS

OKOJIOTUYECKUE MOCIIEICTBUS NPUMEHEHNUS aIUTUBHBIX TEXHOJIOTHH

Meroasl co3naHus U KOPPEKTUPOBKU KOMITBIOTEPHBIX MOJEIIEH

TeopeTnyeckue OCHOBBI TPOU3BOICTBA U3AEIUI METOAOM ITOCIOMHOTO CUHTE3a

Martussl 1 000pyI0OBaHHE IS BBIPALIUBAHUS METAJUIMYECKUX U3/1ETUN

OKcIulyaTalus aJAUTUBHBIX YCTAHOBOK

Mertoabl puHUIIHON 00paOOTKH U KOHTPOJIS Ka4ecTBa TOTOBBIX M3EITIHA

9.1.3. TeMbl NpaKTHYECKHUX 3aJaHUI

. 3HaKOMCTBO ¢ KoHcTpyupoBaHueM 3D-moneneit uznenuid B cuctreme KOMIIAC-3D u

MPUMEHEHNEM OCHOBHBIX MpHEMOB nocTtpoeHus neranei B nakere KOMITAC-3D.
[TocTpoeHue neraneil ¢ NpUMEHEHUEM ONIEpalliid BBIIABIMBAHUS U BPAILICHUS.

. ITocTpoenue neranei ¢ NPUMEHEHUEM OIEPAIUH IO TPACKTOPHUAM U IO CEYEHUSM.
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[TocTpoenue netaneit OONT U OTBEPCTHE.

Nzyuenune oneparuu "Coopka neranu'.

Nzyuenune onepanuu "Paborta ¢ maccuBamu'.

Co3naHue U peJakTUpOBaHUE uyepTexka aeranu u3 3D moaenu

Nk

9.1.4. Tembl 1a00paTOPHBIX padoOT

1. 3HaKOMCTBO C 2JIEMEHTOM POOOTOTEXHHUYECKON CHUCTEMBI - pyKOW poboTa. 3HAKOMCTBO C
KoHcTpyupoBaHueM 3D-moneneit uznenuit B cucteme KOMITAC-3D Ha npumepe nocTpoeHUs
KOXKyXa pyKd poOoTa.

2. llonyuyenue HaBbIKOB noctpoeHus 3D-monenu uznenuit B cucteme KOMIIAC-3D nnsa
MOCJEAYIOLIEr0 MOMYYEHUS UX METOJaMU aJIMTUBHBIX TEXHOJOTHIN Ha MpUMEpPE MOCTPOCHUS
JieTajii NoJIBUKHOTO y371a - "Ocp".

3. llonyuenue HaBbBIKOB nocTtpoeHus 3D-moxenu uszgenuit B cucreme KOMITAC-3D nns
MOCJEAYIOLIEr0 MOMYYEHUS UX METOJaMU aJIMTUBHBIX TEXHOJOTHM Ha MpUMEpPE MOCTPOCHUS
JeTaju MoABKHOTO y37a - "[Tnardopma’.

4. Ilonyuyenue HaBbIKOB noctpoeHus 3D-monenu uznenuit B cucteme KOMIIAC-3D nnsa
MOCJEAYIOLIEr0 MOJYYEHUS UX METOJaMU aJIUTUBHBIX TEXHOJOTHIN Ha MpUMEpPE MOCTPOCHUS
JieTaJli NOJIBUXKHOTO y371a - "Tsra".

5. llonyuenune HaBbIKOB mocTpoeHus 3D-moxenu uzaenuit B cucreme KOMITAC-3D nns
MOCJEAYIOLIEr0 MOJYYEHUS UX METOJaMU aJIUTUBHBIX TEXHOJOTHIN Ha MpUMEpPE MOCTPOCHUS
JieTaJli NOJIBUKHOTO y371a - "Omnopa".

6. Ilonyuenue HaBbIKOB nocTpoeHus 3D-moxenu uzgenuit B cucreme KOMITAC-3D nns
MOCIENYIONIEro MOJYUYeHUs WX METOJaMU aJJUTHUBHBIX TEXHOJOTWH Ha Mpumepe cOOpKHU
MOJBMXKHOTO y31a - "Pyka pobora".

9.2. MeTonnueckne peKOMeHIa N

YueOHBI MaTepuan u3iaraercsa B GopMe, MPeroiaraliiei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

Hauatp uzydeHue quCHMIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas paboTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPEeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHHUS MaTepHaia HeoOX0IUMO PEryJIspHO
oOpamaTbCcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-NIOPTaIaMU, COAECPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYATbHOTO MOHMMAHUS U OCBOEHHS MaTepuaja, BbIJENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYEeT BBISICHUTH UX
3HauYeHHE JIJIsl MIOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAWBUIyaIbHbIE KOHCYIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB M 3anucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM
KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepPHAJIaM JIUIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
310POBbsI H HHBAJINI0B

I[JISI JUI C OrpaHUYCHHBIMU BO3MOXKHOCTIAIMH 3O0pPOBbd W HHBAJIHUAOB HNPCAYCMOTPCHBI
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JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTEPHAJIbI, MEpeUeHb KOTOPHIX yKa3aH B Tabiuie 9.2.
Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA IS JIUI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Kareropuu o0yvaromuxcs

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, THCbMEHHBIC
CaMOCTOSITENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOThI

[IpenmymiecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIeHUSAMU 3pEHUS

CobecenoBanue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO allapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTAaHIMOHHBIMU METOIaMH

C orpaHu4YeHUSIMHU 110
o01IIeMe IUIINHCKUM
MOKa3aHHUSIM

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEPKa
METOJIaMU, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKHU

9.4. MeToauueckue PEKOMEHIAUHA MO OMCHOYHBIM MaTepuajdamM AJdA JUIl ¢ OrpAaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JMg € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOoCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B MieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTEHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M1 MHBAIHAAM yBEIUYHUBAETCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. [ Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma npeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUsl, @ UMEHHO:

— INMCBbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHOIB30BAHUEM YCIYT ACCUCTEHTA;

— IPEJCTaBJICHUE OTBETOB YCTHO.

[Ipouenypa oleHMBaHUS PE3YyJIHTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMH
310POBbS U WHBAIHAOB MO AUCHUILIMHE MPEAycMaTPUBAET MpeaocTaBleHne nHpopmauu B popmax,
aJIaNITUPOBAHHBIX K OTPAHUYEHHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEeHUsIMU 3PeHHUs:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTrMueHHBIM HIpUdTOM.

Jst M1 ¢ HAPYIIEHUsIMU cJIyXa:

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— B IIeYaTHOM (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeyaTHOU (opme.

HpI/I H606XOI[I/IMOCTI/I JIA JIUL € OT'PAaHMYCHHBIMHU BO3MOXHOCTAMHU 3O0POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIlOB.
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