[LOKYMEHT NoANMCaH NpOCTOii 3NeKTPOHHOM NOANMUCbI0
MHdopmaums o Bnagenbue:

3’”01H§’1§1‘m§$§i§?§%0 HAYKH ¥ BLICWIEI'O OBPA3OBAHUS POCCHIICKON ®EIEPALIN
OJX| . n.0.

[ata nognucanus: 09.07.2024 17:16:20 CDe/:[ep BHOE [OCYAIapCTBCRHOS GromreTHoe
VHUKabHbI nporpaMMHbIVI KITI0Y: o6pa303aTen HOC YUYPEXIOCHHE BBICIIETO OGp&SOB&HHH

4e7c4ead318ece65¢508058549a2 XS THOMEHCKII MHIY CTPUAJILHBIA YHUBEPCUTET»

YTBEPKAKH):
H]Je%ﬁ b KCH

~A.I. Mo3bipes
« JO » o 2021r.

PABOYAS [TPOI'PAMMA
IuCUUILIMAEBL: [TpoToTHNIIpOBaHIE MPOMBIIITIEHHBIX 0OBEKTOB

HanpaBneHue moAarotoBku: 18.03.02 Duepro- u pecypcocGeperatoine npouecchl B
XUMHUYECKOM TEXHOJIOTUU, HEPTEXUMUU U OUOTEXHOIOIHH

HaIPaBICHHOCTH (MpoduIk): MaluuMHbl U anmaparsl XHMUYECKUX MTPOU3BOICTB

bopma o0yueHws: oyHas



Pabouas mporpamma paspaboTaHa B COOTBETCTBHH C YTBEPXKICHHBIM Y4eOHbIM [JIaHOM OT 30).
08.2021 r. u TpeGoBammsamu OIIOII BO mno HalpapleHuio noarotosku 18.03.02 Duepro- u
pecypcocOeperaionue mpomecchl B XUMHYECKOH TEXHOIOTHH, HEPTEXUMUK ¥ OUOTEXHOJIOIHH.
npodunb MalvHE! ¥ anmnapaThl XUMHYECKHX IPOM3BOACTB K pe3ybTaTaM OCBOCHMS JMCLMIIIMHDI
«IIpoToTHIIEPOBaHUE IPOMBIIIEHHBIX 0OBEKTOBRY.

Pabouas nporpamma paccMoTpeHa

Ha 3acenanuy kadenpsr [Tpukiiangoi MexaHuKu

IIpotokon Ne /ot «. 70 a&f 20/ r.

3aBenyromuii kadenpoit {/‘:/{j, _—  10.E. Axy6oBCKwmii

COT'JIACOBAHO:
3aBeIyIOLIHiA BBITYCKAIOLICH xadenpoi
«JIE% & 2021r.

/ A.I'. Mo3bipes

Pabouyro nmporpammy paspaboTan:
P

ya
Bowerxo T.B. nouent kapenpel [IM 72722 /“; % e




1. Ieau m 3apa4u 0CBOEHHSA JMCUMILIMHDI

Hens quenummmnss: [ToAroTopka KBaMMGUIEPOBAHHBIX KAAPOB NOCPEACTBOM (OPMUPOBAH M
y 00y4arommxcsl yHUBEPCATBHBIX, 00MENPOohECCHOHATBHBIX M NPO(ECCHOHATBHBIX KOMIETEHLUH B
coorercTBUM ¢ TpeboBanusiMu OI'OC BO B 067acTé KOMIBIOTEPHOTO MOJETHPOBAHMS U
AIIATUBHBIX TEXHONOTHH, a TAKXE PA3BUTHs JMYHOCTHBIX KAYECTB, MO3BOJSIOLIMX PEaTn30BaTh
copMupOBaHHEIE KOMIIETEHIMH B IPO(YECCHOHATBHOMN AT IbHOCTH.

3ajauy JUCIUIUTMHBY/MOIYJIS - YMEHHE IPUHUMATh PELIEHHUS B CIOMKHbIX [POM3BOACTBEHHDIX
CUTYaIUsX;

- YMEHHUE ONTUMU3UPOBATE U aBTOMATH3UPOBATh POLECChI IPOEKTHPOBAHUS 00BEKTOR:

- BJIaJICTh COBPEMEHHBIMHU aJIMTUBHEIMU TEXHOJIOTHSIMU W cpeacTBamMu 3D neuaru
HEOOXOMMMBIMH TP Pa3paboTKe MPOTOTUIIOB AeTanel U cOOPOUHBIH eUHHULL

- BJAJCTh METOJAaMH IEOMETPHYECKOTO MOJETHPOBAHHSI M3AETUH W TeXHONOrHsMu 3D
IeyarTy.

2. Mecro pucuunnHb/Moay.as B crpykrype OIOIT BO

Jlucrunniaa OTHOCHTCS K 97EeKTUBHBIM IUCLMIUIMHAM 00S3aTe/IbHON YacTh YueGHOro 1iaHa.

Heob6X0auMbIMH YCTIOBUSMH JIs1 OCBOEHMS JUCLHILTAHBI SBIISIFOTCS :

3HATh: JJIEMEHTHI HHIKEHEPHOH TpahUKH, OCHOBBI FEOMETPHYECKOTO MOICIHPOBAHMS,
IPOrpaMMHBIE CPENCTBA KOMIIBIOTEPHO rpaduK;

— METOAUKY (QOPMHPOBAHHUS TPEXMEPHBIX MOJIEIEH THIIOBbIX 1ETAICH;

YMeTs: HCIoNb30BaTh [JIS PEMIEHHS 3184 METOBI HHXEHEPHOM MeOMETPHH, CpeICTBa
T€OMETPHUYECKOT0 MOICTHPOBAHHS.

BraneTs: HauanpHBIMK HaBBIKAMHE pa3paboTKK SMEKTPOHHBIX MOJENEH AeTaeii:

— HaBBIKAMHM YTCHHS KOHCTPYKTOPCKHX, TEXHONOTHYECKUX U APYTHX JIEKTPOHHBIX
JOKYMEHTOB.

Conepixanue IUCUUIUIMHBI SBIAETCA JIOTHYECKMM [1POIOIDKEHUEM COACPIKAHMS JUCLHIIIHI
HaveprarenpHas reoMeTpuss M KOMIBIOTEpHAas rpaQuka M CIAYXKHT OCHOBOM /Uil OCBOEHMS
JUCUMIUIMH  TEXHONOTMA MMMTAMOHHOTO MOJAETMPOBAHUS, TEeXHONOrHUeckHe MpoLecchl i
Pa3sMEpHBIN aHaJIN3 B aJJUTHBHOM IIPOM3BOICTBE.

3. Pe3yabTaThl 00y4eHHs 10 AHCUATIIMHE/ MOYTIO

IIpouecc u3ydyeHus NUCUUIIIMHEI HAIIPaBieH Ha QOPMUPOBAHKUE CIEAYIOLINX KOMIETEHLHI:

Tabauua 3.1
Kon 1 HanmeHoBaHue Kon ¥ HauMeHOBaHUe UHAMKATOPA Kon 1 HaumeHoBaHue pesynbTrara
KOMIETeHLIMH noctukenus komnereHuuu (MJK) 00y4€EHHS MO AUCLUIIMHE (MOAYIIO)
VK-1. Cnocoben 3HaTb: 31 OCHOBHblE 3aKOHbl
OCYLIECTBJISATH MOKCK, FeOMETPHUECKOrO popmupoBaHms

KPUTHYECKUH aHaTU3 MOCTPOEHHMS M B3aUMHOIO MEpeceUeHus

VK-1.1 Ocyluecrsnser Bbibop

Y CHUHTE3 N MOJeNIel MPOCTpaHCTBa
aKTyaJIbHbIX POCCHICKHX K
uH(popmarumu, Ymetb: Y1 ucnonb3osats rpaduueckue
3apy0eXHbIX UCTOUHHKOB, a TaK XKe
MPUMEHSATh METOAbl  MOAENMUPOBAHHS  OOBEKTOB

nouck, c6op U 06paboTky
MHpOpMaLIMM, HEOOXOAUMOM st
PELUEHHMS NMOCTaBIEHHOM 3a1auH.

CUCTEMHBIH MOAXO0M
JUISL peLIeHHSI
MOCTaBJIEHHBIX 3a1a4

MPOCTPAHCTBA,  PelWaTb  MHIKEHEPHO-
reOMETPUUECKHE 3a1a4H
Bnagers: Bl criocobamu u300pasenus

MobbIX  MoAenel  mpocTpaHcTBa

MJIOCKOCTH U B NPOCTPAHCTBE
VK-2. Cniocobex VK-2.1 I[IpoBoauT aHanus BHatb: 32 cnoco®bl  nocTpoeHus
ONpenessTh Kpyr TMIOCTABJIEHHOM LieNH W QOpMyIupyeT | rpaduueckoro n3o0paxeHus Ha
3aJa4 B pamMKax COBOKYINHOCTb B3aUMOCBSI3aHHbIX MJI0CKOCTH " B TPEXMEPHOM
TMOCTABJICHHOM e/ U | 3a/1a4, KOTOPblE HEOOXOAMMO PELIMTb | NPOCTPAHCTBE ¢ MOMOLLLBIO

BbI6I/IpaTI> JJ1A €€ JOCTHXKEHUS. KOMITbKOTEPHbIX TEXHOMOrMH




Koz u HaumeHoBanue Kon v HaumeHOBaHHe UHOMKATOpa

Kon u HaumeHoBaHKe pesysbTara

KOMIETeHLUH JocTikeHus komnereHund (MIK) O0y4eHHs N0 AMCLMILIHHE (MOAYI0)
ONTHMAJIbHbIE YmeTb: Y2 npoekTHpoBaTh  OOBEKTbHI
CIIOCOOBI UX PEIIEHHS, MOGOH  CNIOKHOCTH B JBYXMEPHOM M
UCXOs U3 TPEXMEPHOM TMPOCTPAHCTBE C MOMOLLBIO
JIe¥ICTBYIOIIHX KOMIbIOTEPHbIX TEXHOIOM M

NIPaBOBBLIX HOPM,
UMEIOUIUXCS PECYPCOB
W OTPaHUYEHUHN

Brnaners: B2 HaBbikamu nocTpoenus
M300PaKEHUH  TEXHMUECKMX  M3AENMIA.
oopmaeHHS YepTered ¢  NOMOLLbIO
KOMMbIOTEPHBIX TEXHONOrHUH

VK-2.2 BeiOupaer ontumanbHbli
crnocob pelieHus 3aaau, MCXOAs U3
MMEIOILHUXCS PECYPCOB U OrpaHHYEHHH

3Hatb: 33 neHCTBYIOLIME  CTaHAapThI.
MOJIOKEHHA NO OPOPMIACHHUIO NPOEKTHOM
M KOHCTPYKTOPCKOHM JIOKYMEHTALMH

YMeTb: VY3 BbINOAHATL  HYEPTEKH.
BJIEKTPOHHbIE MOJEM AeTaNel W U3j1en i
B COOTBETCTBMM ¢  TpebGoBaHHAMH
AEHCTBYIOLLMX CTAHAAPTOB

Bnapers: B3 HaBbikamMW cocTaBieHus
KOHCTPYKTOPCKOW — JAOKYMEHTAUMM ¢
MCTIOJIb30BAHHEM NPUKAAAHOrO
nporpaMmmHoro obdecrneyeHms

4. O0bemM AMCHUNIHHBI/ MOLYJI51

OOmuit 06beM JUCUHUIIIIMHBI COCTABIISIET 3 3aUeTHBIX eauHuusbl, 108 yacos.

Tabnuua 4.1
AyIMTOpPHbIE 3aHATUA/KOHTAKTHAs paboTa, Dobata
®opma Kypc/ yac. CamocTosTenbHas pMa
MPOMEKYTOUHOHH
oOyueHus | cemecTp I[Ipaktnveckue | JlaboparopHbie pabora, uac. o
Jlexumnu aTTeCTaLlMK
3aHATUS 3aHATHSA
oyHas 2/4 16 B 32 60 3a4eT

S. CTpykTypa u cosep:KaHHe AMCUHIIHHBI/MOLY s

5.1. CTpyKTypa IUCUUIUTHHEL/ MO LS.

oynas popma ob6yuenus (OPO)

Tabnuua 5.1.1

AynuTopHble
Jr\lf;_’ CTpyKTypa AUCUMILTHHBL/ MOLYA smirmin uae, | CPE.|Bosrol Ko | Ousrossug
| uwac. | MJIK iy
o | MR HanmenoBanue pasnena J. | Mp. | Ja6.| "8 "¢ A € cpecTBsa
paszena
Y]] | SO
1 1 3D monenupoBanue 8 - 16 | 30 | 54 | VYK-2.1 J“‘60PijT0P !
VK-2.2 HOH
- padoThl
VK] ] 3aumra
2 2 IIpoToTunuposaHue 8 - 16 | 30 | 54 | yk-2. |™0opatop
VK-2.2 HOH
o paboTbl
YK-1.1 | Bonpochi
i T - - | YK20 | ksauery
YK-2.2
Hroro: | 16 - 32 60 108




3a09yHas ¢popma o0ydenus (3PO)
He peanusyercs.

04HO0-3209Has popMa o0yuenus (O3DO)
He peanuzyercs.

5.2. ConeprxaHue TUCUHUTLTHHBI/MOLYJIS.

5.2.1. ConeprkaHue pa3aesnoB AUCHUIUTHHBI/MOLYIS (IUAaKTHYECKHUE €TMHHULLbI).

Pasnien 1. «3D moderuposarue». CoBpeMEHHbIE TEXHOJIOTMU TPEXMEPHOTO MOAEIMPOBAHHS 1
TaJIBHEHINEro MPOTOTHIIMPOBAHKS U3AEIHHA. ABTOMATH3ALUS KaK TPOLIECCOB MPOEKTHPOBAHMS. TaK i
M3TOTOBIICHHUS M3JENUH. ODNEKTPOHHAs MOJENb JeTaiu. 3D MoaeaupoBaHHe THIOBLIX ACTajeil ¢
ucnonb3oBanue rpaduueckux cucrem Kommac 3D, Solid Works. TpexmepHoe mozmenmpoatue
JeTanedl CIOXKHOH (OpMBL. DJEKTPOHHAS MOIENb H3ICMHS. DIEKTPOHHAs MOJeNb COOPOUHOIN
eIVHUIIBL.

Pazpen 2. «lIpomomunuposanue». TepmuHonorus u xnaccupukauus. Mcropuueckue
NPEANOCBUIKY IOSABIEHMS aNIUTUBHBIX TEXHOJOrMH. OCHOBHBIE TEXHOJQIMH M3IOTOBJICHUS
IPOTOTHIIOB. XapaKTePUCTHKA phIHKA af-TexHonoruit. MaumHel 1 060pyI0BaAHUE AU BLIPALLHMBAH M
METAINNYEeCKUX WM3zenui, rpymma bed deposition, rpynma direct deposition. AAAMTHBHBIE
TEXHOJOTMH M OBICTpOE MpoTOTUNHpoBaHMe. OCHOBHBIE TeXHOJOrnu 3D-neyatu. TexHOIOrHH
MHTEJIEKTYaIbHOTO IIPOCKTUPOBAHUSA W IPOTOTHITMPOBAHHUS C UCNONIB30BaHUeM 3D-npuHTEpOB.

5.2.2. CopeprkaHue TUCUMIUIMHBY/MOYJIS 10 BUAAM YUeOHBIX 3aHATHIA.

JleKuuoOHHbIE 3AHATH S
TaGanua 5.2.1

Ne Howmep pazpena O6mbem, uac. Tenz
n/n JUCLMITTHHBI O®O | 300 | 0300 eMa ek
CoBpemeHHble TEXHOJIOMHH TPEXMEPHOTO
MOJEJIMPOBaHHS u AajbHenLwero
1 1 2 - - NPOTOTHIHMPOBAHHUS  M3AENMH. ABTOMaATH3ALMS
KaK  MpOLECCOB  MPOEKTHMPOBAHMA, Tak M
M3TrOTOBJIEHHS W3AEIHHN.
DneKTpoHHas MOAEb NeTau
) 1 5 i i 3D mMopenupoBaHWe  THMOBLIX  JeTanel ¢
ucnonb3oBaHue rpaduueckux cucrem  Komnac
3D, Solid Works
3 1 ) i i TpexmepHoe MozenupoBaHue aeTaned CloAKHOMN
dopmbl.
4 | 5 i i DNeKTpOHHAs MOAEIb U3/IEHSI
DNeKTPOHHAs MO COOPOUHON € AMHMLLbI.
Tepmunonorus u knaccudpuraums
5 ) ) HcTopuueckue MPEANnOChIIKHK MOsABICHMSI
i ) alAUTHBHbIX TEXHOJOMH. OcHoBHble
TEXHOJIOTMH U3rOTOBJEHHS NPOTOTHIIOB.
XapakTepucTuka pbiHKa af-TexHosoruii
6 5 5 i i MawuHbl 1 00opynOBaHWE AMS BblpalUMBAHMS
MeTaNInUeckUX n3aenuit, rpynna bed deposition.
rpynna direct deposition
AQMTHBHbIE TEXHOJIOr MK H OblcTpoe
7 2 2 - - NPOTOTHNHpOBaHWe. OCHOBHbIE TEXHOMOTHMKM 3D-
nevaTH.




TexHonoruu
- NPOEKTUPOBAHHS

MHTEJINEKTYaIbHOIO
n MNPOTOTHINHMPOBAHMUSI C

ycnosb3osaHueM 3D-nipuHTepos.

Hroro:

16

IpakTunyeckne 3aHITHS

IpakTHveckue 3aHATHS YU€OHBIM MAAHOM HE MpPeLyCMOTPEHbI

JlaGopaTopHsbie padoThI

Tabnuua 5.2.2

Ne n/nt

Howmep pazpena

O0beM, vac.

JHUCUHUTTIIUHBI

0dO

300

0390

Hanmenosanune naGopatopHoi paboTbi

['eomeTpuueckue
- Komnac,

Solid Works.
MoAe/iel TUMOBLIX JeTaleh

3D
3D

NPUMUTHBBI  MaKeTa
PopmupoBaHme

dopmupoBaHue 3

D wmoaened aeraneit  co

CIIOXKHOM reomeTpued

3D
€IMHULbI

MOAETUpoOBaHue

aeraneil  cOGopoUHOH

neTajied BXonsaLmx

COopka mM3#eNMst C KCMONb30BAHUEM MOJENE

B COOPOUHYIO eAHHHULLY

8]

PazpaboraTh
TpedoBaHus 3D neu

NpOTOTHI

u3nenus  cobaroaas
aTu

Cozpath NpoTOTHN
- 3a1aHMUIO,

M3rOTOBUTH
BbINOJHss TpeboBanus 3D nevaru

nu3aeaus no NPETOKEHHOMY
Ha 3D  npuntepe

Hcnonwsys

cXemMy W

onvucaHue U3ACJTnA,

- paspaboTaTh NMPOTOTHII, UCTOABL3Ys cpeacTa 30

rneyatu. PI'P

PaszpaboraTtb

Ka4yecTs,
KOMIOHOBOYHbIX pe

NpOTOTHI
TpeboBanus Tpedosanuii 3D neuaru. [Nposepka
- FeOMETPUM  JeTaliu,
npoBepKa

U3 aesius BbITTOJIHSA S
OLIEHKA 3PrOHOMMYECKHX
coOHUPAEMOCTH M
LIEHWH.

MNpOTOTUINOB,

HM3MECHECHMUS

CoznaHue MHTEPaKTHUBHBIX, AETATH3MPOBAHHbLIN
LOCTYHBIX
MPOeKTa ¢ BO3MOXKHOCTBIO OMEPATUBHO BHOCHTD

BCEM  YYAaCTHHUKaMm

Hroro:

32

CamocrosiTenbHast paboTa cTyaeHTa

Tabsnuua 5.2.4

n/m

Howmep
paznena

O6nbem, yac.

JUCUMITITUHbI 000

300

O3d0O

Tema

Bun CPC

1 8

dopmupoBaHue 3D
MOZEeJ/IeH TUMOBbLIX AeTallIeH

[Toaroroska K
naboparopHoit paboTe.

dopmuposanne 3D
MoJzenen Jeranen co
CJIOXKHOM reoMeTpuen
Odopmnenue
nabopatopHo# paboTsl

[Monroroska K
nabopaTopHbIM paboTam

dopmupoBaHue  MoaesieH
JeTanen  BXOASLUMX B
cOopouHyro  eauHuuy |

CaMoCTOoATENbHOE
BbINoJHeHWe 3D monenei
NPOCTbIX Jeranen




CJIOKHOCTH, pa3paboTka | BXOASLMX B COOPOUHYIO

NPOTOTHIOB eAUHULLY
Coznatb NPOTOTHI1bI
Jerajnen cOopoUHOH

[Tonroropka k  cBopke
eNMHHLBI 2  CIIOXKHOCTH,

H3aenus
M3roToBUTL Ha 3D npuHTepe .
4 1 8 - - 3 Bbinonnenue moaenei ¢
BbINOJHAsA TpeboBaHus 3D .
UCMNOJIL30BAHUEM Ha 3D
neuatH. CBepka reomeTpum
i3 rnevaru
Jeranew, OLeHKa

SProHOMHYECKHUX Ka4yeCTB

3D-cbopka  m3nenns B | [lpenBaputensHas cGopka

cucreme Solid Works uau | usnenus 8
5 1,2 8 - - Komnac. [Tposepka | ucnonbzosaHnem
cobupaeMocTH W | peanbHbIX AeTanei
KOMIOHOBOUHbIX PELUEHHH.
PazpaboraTs npororun | [loaroroska K PI'P.
6 1,2 10 - - M3AEHS CAOXKHON (hOpMbI Bbinonnenne  wa 3D
MpHHTEpE
Hcnonb3ys cXemy n
ONnHCaHue u3nenus,
Bbinonnenne  wa 3D
7 1,2 10 - - paspaborarb NPOTOTHII,
5 NpUHTEpE
cobntonast Tpebosanus 3D
nevaru.

Hroro: 60 - -

5.2.3. llpenonaBanue MUCLMILIMHBI/MOLY/IS BEIETCS C NMPMMEHEHHMEM CIEAYIOLMX BHIOB
00pazoBaTeNbHBIX TEXHOJIOIHH:

- Bu3yanusanus yueGHoro marepuana B PowerPoint B auanorosom pexume (IEKLUOHHbIE
3AHATHA);

- paboTa B MaJIbIX IpymIax (MpakTHYECKUE 3aHATUS);

- pa30op NPaKTHYECKUX CUTYaLUH (IPAKTHYECKHUE 3aHSATHS).

6. TemaTHKa KypcoBbIX PaGoT/IIPOEKTOB
KypcoBrie paboThl/IPOEKTHI y4eOHBIM IIIAHOM HE MPELYCMOTPEHBI.
7. KoHTpoubHbIE padOThI

KonTponsHbIe pabOThI y4eOHBIM IIIIAHOM HE MPELYCMOTPEHEI.
8. Onenka pe3yJbTaTOB 0CBOEHHS JUCUUILIMHBLI/MOLY. 151

8.1. Kpurepuu OLCHMBAaHUS CTENEHM IIOJHOTHl M KAa4yecTBA OCBOCHHMS KOMIETEHUMH B
COOTBETCTBHUHU C ITTAHUPYEMBIMHU pe3yJbTaTaMy 00yUeHHUs NpuBeneHsl B [Ipusoxenun 1.

8.2. PedTuHrOBas CHCTeMa OLICHHBAHHS CTENEHM [OJHOTHl W KAyecTBa OCBOEHMS
KOMIIETEHIMH 00yJaromuXcst 04HON GopMBbl 00yueH s NnpeacTasieHa B Tadnuue 8.1.

Tabnuua 8.1
Ne n/n | Buzibl MeponpuaTHii B pamMKkax TEKYLLEro KOHTPOIs | Konuuecrso dannos
1 Texymas arrecrauus
1 [3ammra nabopaTopHoit paboThl 20
WTOI'O 3a nepByIO TEKYLLYIO aTTECTALIUIO 20

2 TeKyIlas aTTecTalys

2 |3awmumra n1abopaTopHOi paboTel 20

HUTOT O 3a BTOpPYIO TEKYLLYIO aTTECTALMIO 20 T




3 TEKylasa aTTeCTalusl

3 |3amuTa 1abopaTopHOi paboThl 20
HTOI'O 3a TpeTbiO TEKYLLYHO aTTECTALMIO 20

4 |3auer 40
BCEI'O 100

9. YyebHo-MeToan4YecKkoe U MHGOPMANUOHHOE 00ecneyeHne AU CUMIIHHBI/MOLY 15

9.1. IlepeueHpb peKOMEHIyeMOH JIUTepaTyphl peacTasieH B [Ipunoxennn 2.

9.2. CoBpemeHHBIE IpodeccHOHaIbHbIE 0a3bl NAHHBIX W MH(OPMALMOHHBIC CMPABOUHbIE
CHCTEMBI.

1. 9bC OO0 «M3narensctBo JIAHDB» https://e.lanbook.com

2. 9BC BOOK.RU https://www.book.ru/

3. ObpazoBarenbHas miathopma «FOpaiT» urait.ru

4. Hayunas snextponnas oubnuoreka ELIBRARY.RU http://www.elibrary.ru
5. Ilpesunentckas oubmuorexa www.prlib.ru
6
7

. DIEeKTPOHHBI! KaTanor/DnekTporHas oubiauorexa TUY http://webirbis.tsogu.ru/
. OnexTpoHHO-Oubnnoreynas cucrema IPRbooks ¢ OO0 Komnanust «A# [lu Ap Meanar
http://www.iprbookshop.ru/.
DJIEKTPOHHBIE PECYPCHL:
https://patentscope.wipo.int/search/en/
https://new.fips.ru/iiss/

9.3. JIuneH3moOHHOE M CBOOOIHO pacIpOCTpaHsIEMOE MporpamMMHoe ofecreueHue. B T.4.
OTEYECTBEHHOI'0 IIPOM3BOICTRA!

- Microsoft Windows;

- Microsoft Office Professional Plus;

- Zoom;

- ANSYS Academic Multiphysics Campus Solution.

10. MarepuaJbHO-TEXHHYECKOE 00ecrnedeHne JUCHUTNIHHbLI/MO/TYJIst

[Tomemmenust Ui MPOBENEHHS BCEX BUIOB PabOTHI, MPEIyCMOTPEHHbBIX YUEOHBIM [J1IaHOM,
YKOMILJIEKTOBAHbBI HEOOXOAUMBIM 000PYIOBAHUEM U TEXHUUECKUMHU CPENCTBAMH OOy UECHHUSI.
Tabnuua 10.1

Ne | Tlepeuens 06opymoBaHUs, HEOOXOAUMOTO AJls - TlepeueHb TeXHHUUECKHUX CpeacTB 00yUeHHs,
n/n OCBOEHMS NUCLIMIUTMHBI/MOLY 5 HEOOXOAUMbIX AJ151 OCBOCHHMSI IMCLMIIMHBI/MO Y151
(neMoHcTpaLKroHHOe 060pya0BaHHE)

YyebHas ayauTOpus A4S TMPOBEACHHUS  3aHATHH
JIEKLUWUOHHOTO THIA; FPyNMnoBbIX U MHAWBUAYANbHbIX
KOHCYJIbTalMH; TEKYLUEro KOHTpPOJIs n
1 ) NPOMEKYTOUHOH  aTrectaumru:  MOHOONIOK  (Miu
KOMIBLIOTEP B KOMIUIEKTE; [MPOEKTOP; aKyCcTHUECKas
cuctema (KONMOHKKM) (NMpH HalM4YMK), HHTEPAKTHBHAS
[OCKa (MAKM MyJbTUMeaWHHas aocka). JlokanbHas W
KOpPNOPAaTUBHAsl CETb.

MOoHO6JI0K (MM KOMIIBIOTEP B KOMILIEKTE (He
MeHee 15 wIT.); MPOEKTOp; aKycTHYecKas
2 |cucreMa  (KOJIOHKH) (pu HaTUUHK);
MHTEepPaKTUBHAS JOCKa (WJIM MYNbTUMEAWHHAs
nocka). JIokajibHas M KOPNOpaTUBHAs CETh.

VyebHas ayauTOopus NS MPOBEACHMS  3aHATHI
CeMHMHapcKoro Tuna (nabopaTopHble  3aHATHS):
FPYMMOBbIX M WHAMBMAYAJbHBIX  KOHCYJbTALMHL
TEKYLLEro KOHTPOJISl K NPOMEIKYTOHHOM aTTecTalnm

VuebHas MeOenb: CTOMBL, CTynbs, [nocka | YuebHas ayauTopusi [is  NPOBEACHHMS  3aHSTHH
3 | ayauropnas. Pegykropsl — 15 wr. Komnaekr | ceMuHapckoro  Ttvna  (1abopaTtopHble  3aHsiTHs ),
y4eOHO-Harmsaaplx  nmocobui: IlnakaTbl W | rpynmnoBbIX W WHAMBHAYQJIbHbIX  KOHCYJIbTaLIMM;




cTeHapl — 28 wt., 3D-ckanep TEKYLLEro KOHTPOJIS U MPOMEXKYTOUHOM aTTeCTalluu

[lomewenne  ansa  camocTosTenbHOM — paboThbl
00yHaloWMXCs € BO3MOXKHOCTBIO MOAKJIOUEHHUS K
4 i ceth «Hurepuer» u obecneuenuwem poctyna B
3JIEKTPOHHYIO  MH(DOPMALMOHHO-06pa30BaTENbHYIO
cpeny: Yuebnas mebenb: YuebHble CTOMbI, CTYbA.

nocka ayautopHas. KoMmrnbroTep B KOMMIeKTe — 5 1.

[lomewenue ans xpaHeHWss W NPOPUIAKTHUECKOTO
5 - obcnyxkuBanmns  yueGHoro obopynosanus: CTodbi.
CTYJbsl, WKa(bl, CTEJJ1aXK

11. Meroanueckue ykazanust mo opranuzauun CPC

11.1. Meromuyeckue yKka3aHHs I10 IOATOTOBKE K JIA00PATOPHBIM 3aHATHAM.

Baxxno#t ¢opmoii caMOCTOSITeNbHOM pabGoThl CTYIEHTA SBJSETCS CHCTEMATHUECKAsS M
IUNIAHOMEpHAs MOATOTOBKA K JabopaTopHOMY 3aHATHIO. [locie JeKumu CTYAeHT J0JDKeH
NIO3HAKOMHTECS C IIJIAHOM JIabOPAaTOPHBIX 3aHATHH U CIHUCKOM OOSA3aTENBbHON M JOMOJHUTEIbHOM
JIATEPATYPBI, KOTOPYIO HEOOXOAMMO IPOYHTATh, M3YUUTh M 3aKOHCHEKTHPOBATh. PazbsicHEHHE no
BOIIPOCAM HOBOW TEMbI CTYHEHTHl IIOIYy4YalOT Yy TIIPENojaBaTes B KOHLE MPEAbLIYIIEro
IPaKTHYECKOTO 3aHSATHUSI.

Iloproroska X 1a60paTOpHOMY 3aHATHIO TPeOYET, MPEXKIE BCEro, UTEHHS PEKOMEHYeMbIX
MCTOYHMKOB U MOHOTpaduyeckux paboT. BakHbIM JTarnom B camMOCTOATENLHON paboTe cTyieHTa
SBIACTCA IOBTOPEHME MaTepHasna II0 KOHCHEKTY JeKuuu. OJHa M3 TIJaBHbIX COCTaBIISHOLLMX
BHCAYUTOPHON MOATOTOBKK — paboTa ¢ kHMrod. OHa mpeinosiaraeT: BHUMATENLHOE [POYTEHHE,
KPUTUYECKOE OCMBICIIEHHE COIEPKaHHUSA, 0OOCHOBAHHE COOCTBEHHOMN MO3ULMHU 1O JAUCKYCCHOHHbBIM
MOMEHTaM, ITOCTAHOBKM HHTEPECYIOLIMX BOIPOCOB, KOTOPBIE MOTYT CTaTh MPEAMETOM OOCYIK/EHHS
Ha 1ab0paTOPHOM 3aHSITUH.

B magane mabopaTOpHOro 3aHATHS HOJDKEH IPHUCYTCTBOBATH OPraHU3alMOHHBIH MOMEHT M
BCTYIIMTENbHAs 4acTh. llpemonaBarenb MNPOM3HOCHT —KpPaTKYK) —BCTYNHTCIbHYIO —peub, I71e
(opmyHpyIOTCS OCHOBHBIE BOIPOCHI M IIPOOIEMbI, CIIOCOOBI MX PELLEHHMS B MPOLECCe padoThi.

JlaGopaTopHbIe 3aHATHUS SBILIOTCS ONHOW M3 BOXKHEHUIIMX (POpM OOYuUeHMS CTYIAEHTOB: OHM
II03BOJIIFOT CTYACHTAM 3aKPENUTh, YIIIyOMTh M KOHKPETH3MPOBATh 3HAHHS IO Kypcy anredpbl M
TEOPUH TUCEJI, TOATOTOBHUTECS K HAYIHO-HUCCIIEN0BATENBCKOHN JedTenbHoCTH. B npouecce paGotsi tia
IPaKTAYECKUX 3aHATHAX OOydaroIlMics [OODKEH COBEPIUCHCTBOBATH YMEHMS M HaBbIKH
CaMOCTOSITEIbHOIO aHaIW3a MCTOYHMKOB M HAYYHOW JIMTEPATYpbl. YTO HEOOXOJMMO JUIs HAVHHO-
HCCIIENI0BATENBCKON PaOOTHI.

YCBOEHHBIA MaTephan HEOOXOMMMO HAYYHTBCSl NPUMEHATh TPH PELUEHMH MPAKTHYECKHX
3a7ad.

11.2. MeTomu4deckue yKa3aHUs 10 OpraHU3alluy CaMOCTOSTENIbHOW paboThl.

CamocTodTensHas paboTa SBISIETCS ONHOM M3 BaXHEHWWX (OopM  H3yueHus J106oii
aucuUrUaHel. OHa TO3BOJSET CHCTEMATHU3MPOBATH M YIIIYOUTh TEOPETHUUECKUE 3HAHMSA. 3aKPEIHTL
YMEHHS ¥ HAaBBIKH, CIOCOOCTBYET pa3BUTHIO YMEHMH [OJb30BAaTbCS HAy4dHOH M yueOHO-
METOAUYECKO# uTeparypoi. [losnasarenpHas QeATEIbHOCTD B IPOLECCE CAMOCTOSTENBLHON paboThl
TpeOyeT OT CTYJEHTA BEICOKOTO YPOBHSI aKTHBHOCTH ¥ CAMOOPIaHU30BaHHOCTH.

B yuyeOnmom mpomecce BBINEIOT ABa BHIA CaMOCTOSATENBHOW paboThl: ayaMTOpHas M
BHEAYQUTOPHAs.

AyIUTOpHAs CaMOCTOATeNbHAsA paboTa M0 AUCUMIUIMHE BBIMOIHAETCS HA YYEOHBIX 3aHATHAX
IO HEITOCPENCTBEHHEIM PYKOBOACTBOM IIPENOAABATEIsl U [0 €0 3a/laHHI0.

Breaymuropras camocTosATenpHas paboTa CTYAEHTOB MpEACTaBAET COOOH JIOrMueckoe
NPONOIDKEHUE AYAWTOPHBIX 3aHATUH. 3arpaThl BPEMEHH Ha BBINOJHEHHE OJTOW  paboThl
pEriaMeHTHUPYIOTCS paboduM ydeOHBIM IUTaHOM. Pesxum paboThl BeIOMpaeT cam oOyuarouiuiics B
3aBUCHMOCTH OT CBOMX CIIOCOOHOCTEH U KOHKPETHBIX YCIIOBHH.




CamocrosTenbhas paboTa MOXKET OCYIIECTBIATHCS WHAMBUAYATbHO MM  CpyIIamu
CTy[EHTOB B 3aBHCHMOCTH OT L€NIH, 00beMa, KOHKPETHOH TEMAaTHKH CaMOCTOSATEIbHON paGoThl,
YPOBHS CI0KHOCTH, YPOBHSI YMEHUU CTYIEHTOB.

CamoctosTenbHas paboTa BKIOYAET B ceOs paboTy ¢ KOHCNEKTOM NeKLMH, M3yueHHe
KOHCIEKTHPOBAHUE PEKOMEHIYEMOM JINTEPATyPhl, IOArOTOBKA MYJIbTUMEINA-COOOLLEHHH/TOKIIA/I0B.
IOATOTOBKAa pedepaTa, TECTUPOBAHME, DEIUEHHE 3alad M YNPaXKHEHMU 110 o6pasuy. pelieHue
BapMaTHBHBIX 3ajad, BBINOJHEHHE 4YEPTeNEH, cXeM, pacueToB (rpadudeckux paboT), peuieHne
CHTYaI[MOHHBIX (HPODECCHOHANBHBIX) 3a/ay, IOArOTOBKA K JENOBBIM HIpaM, MPOEKTHPOBAHHE M
MOJENUPOBAHUE pasHBIX BUIOB KM KOMIIOHEHTOB IPO(PECCHOHATLHON AEATENBHOCTH, HAy4HO-
HICCIIEN0BATEIBCKYIO PaboTy M IIp.

KoHTponb pesysnbTaroB BHEAyIUTOPHON CAMOCTOSTENBHOM paboThl CTYIEHTOB MOKET
OCYIIECTBIATECS B IpENeiax BPEMEHH, OTBEAEHHOTO Ha 00s3aTeNbHbIE yueOHBbIE 3aHATHS M0
JUCUMIUIMHE M BHEAYAMTOPHYIO CaMOCTOATENBHYIO pabOTy CTYAEHTOB M0 AMCUMIUIMHE, MOXKET
IIPOXOAMTE B MUCbMEHHOM, YCTHOM MM CMEIIaHHOH (opme.

PaboTa Ha NeKIUM — 3TO CIOKHBIA IPOLECC, KOTOPBIM BKIIIOYAET B ceOs TAKUE HIEMEHTbI KaK
CIyIIaHWUE, OCMBICTIEHUE M, COOCTBEHHO, KOHCIEKTUPOBaHUE. [IJIsi TOro, YTOOb! JIEKLMS BbLINOIHMIA
CBOC Ha3HAYEHUE, BAXHO MOATOTOBUTHCA K HEH M €e 3allUCH eLle 0 NMPUXOIa MpernojaBatess B
ayUTOPHIO, IOCKONIBKY B MEPBBIE MUHYTHI JIEKUMH OOBSBISETCS TeMa JIEeKIHH, (pOopMyupyeTcs ce
OCHOBHas Ienb. be3 3Toro panbHeiInee BOCNIPHATHE JEKUMM CTAHOBHUTCS CIHOKHBLIM. Baskio
HAy4YHUTECS CIIYIIATh [IPEOJaBaTesis BO BpeMs JIEKLUH. 3eCh He CEeNYET MyTaTh TAKUE MOHATHS KaK
chpluath M ciymars. CiryliaHue JEKIUH COCTOUT M3 HECKONBKUX JTaroB, HAYMHAS OT ClbILIAHUS
(TepBBIi mIar B IPOIECcce OCMBICICHHOTO CIYLIAHWSA) U 3aKaHUMBAs OLEHKOI CKa3aHHOTO.

HroOw! npomece caymanus cran 6osee dQGEeKTUBHBIM, HY)KHO pa3fesTh KauecTBO OOLIEeH M!S
C JIEKTOpPOM, HAy4YHTHCS IIOANEPKMBATH HENPEPLIBHOE BHUMaHUE K BbicTynatouemy. Jlis
OITHMHU3aIMHK IIPOLECCa CIIYIIAHUs ClIeIyeT:

1. HayywTeCs BBINENATH OCHOBHBIE MOJIOXKEHHUS. Henb3s NOHATL M 3aMOMHHTL BCE, YTO
TOBOPUT BBICTYIAIOIIMK, OJHAKO MOYXHO BBIACIUTH OCHOBHBIE MOMEHTBI. JlJIst HTOr0 HEOOXOAMMO
obpamare BHEMaHHWE Ha BBOJHEIE CIIOBA, CIOBOCOYETAHHUS, (pasbl, KOTOPHIE MCIONB3YIOTCS, Kak
IPABUJIO, JIJIS IEPEX01A K HOBLIM IT0JIOKEHHUSM, BEIBOJAM U 000OIIEHHUM;

2. BO BpeMs JIEKIMM OCYIIECTBIIATH IIOITANHBIA aHATM3 M 00GOOIIEHHE. YCIbILIAHHOLO.
Heo0xoqumMo IOCTOSHHO aHamu3UpoBaTE M 0000MIATH IOJOMKEHMs, pPACKpbIBAEMbIE B peui
ropopsiiero. Crapasch IpencTaBUTh MaTepuan OOOOILIECHHO, MBI FOTOBHM HAAEXKHYIO Oazy Juls
OKOHOMHOM, CBEPHYTOM €ro 3amucy. Jlenars 9To Jydllue BCEro [o dTanam, OPUEHTUPYACH Ha MOMEHT
JIOTHYIECKOTO 3aBEPLICHHUS OHOrO BOMPOCa (II0ABONPOCaA, TE3UCA U T.[.) ¥ NIEPEX0/1a K APYrOMY:

3. TOTOBHOCTB CJIyIIATh BBICTYIIJIEHHE JIEKTOPA 10 KOHLIA.

Cnymanue sBIsS€TCS JHIIb OZHMM H3 OJIEMEHTOB XOPOLIEr0 YCBOEHMS JEKLUHOHHOIO
Marepuaa.

[loTox mHpOpMAUH, KOTOPHIH COOOAETCS BO BpPeMs! JIEKLUHH HEOOXOAUMO (PUKCHPOBATE.
3alMCHIBAThL — HAYYMTHCA BECTH KOHCIEKT JIEKUHMH, rzie (GpopMyaupoBainch Obl Haubosee BaKHbIC
MOMEHTB], OCHOBHBIE ITOJIOKCHHUsI, U3JIaraeMble JIEKTOPOM. [1J1sl BEIleHHsI KOHCIEKTa KUK CleayeT
HMICIIONB30BaTh TETPalb. BeleHre KOHCIEKTa Ha JIMCTOYKAX HE PEKOMEHJYETCsl, MOCKOIbKY OHM He
TaK YAOOHBI B HCHONB30BAaHMH M YacTO TepsroTcs. [Ipw O(GOpPMIEHMH KOHCIEKTa JIEKLHH
HEOOXOMMMO OCTaBIATH IO, TINE CTYOEHT MOXKET 3alMcaTh CBOM COOCTBEHHbIE MbIC/IH.
BO3HUKAIOIIME NapajIeIbHO ¢ MBICTISAMH, BBICKa3aHHBIMU JIEKTOPOM, & TaKKe BOMPOCHI, KOTOPbIE
MOT'YT BO3HUKHYTh B IIPOLIECCE CIIyLIAHMs, YTOOBI MOTYYUTh HA HUX OTBEThI MPH CAMOCTOSATEbHOI
npopabOTKe MaTepHana JEKOMM, TPH H3YyYCHHH DPEKOMEHIOBAHHOW  [IMTEpaTypbl  MIlH
HETOCPENCTBEHHO y NIPENOJaBaTess B KOHIIE JIEKLUH.

CocraBnss KOHCIEKT JEeKLIHH, CIELYeT OCTABIATH 3HAYMTENBHBIN HMHTEpBAl MEXIY
CTPOYKaMHM. DTO CBA3AHO C TEM, YTO MHOIJA BO3HUKAET HEOOXOAUMOCTE BIIUCATh B NEPBOHAYABHBIH
TEKCT JICKIMH OJHY MM HECKOJIBKO CTPOUEK, MMEIOLIMX MPUHIHUITHATBHOE 3HAYEHHE W MOUEPITHYTHIN
U3 IPYTUX UCTOUYHHUKOB. PaccTosHUE MEXIY CTPOKAMU HEOOXOANMO TaKIKe [jis [OAYEPKUBAHHS C0B
WM NENBIX IPYIII CJIOB (TaKoe MOAYEPKUBAHUE BHI3BIBAETCS HEOOXOAMMOCTBIO MPUBJEYL BHUMAHUE
K ITaHHOMY MECTy B TEKCTE IPH IIOBTOPHOM 4YTeHMH). OOBIYHO [OAUEPKMBAIOT ONPEACIICHHU.
BBIBOJIBI.



I'MaBHBIM OTIMYKEM KOHCIIEKTA NEKIMH OT TeKCTa SIBJISICTCS. CBEPThIBAHME TekcTa. [lpw
BEICHUU KOHCIICKTa YAANSIIOTCS OTHAE]bHBIE CIOBA MM 4YacTH TEKCTa, KOTOPbIE HE BbIPAXKAIOT
3HAYMMYIO0 MHQOPMALUIO, a Pa3BePHYTHIE 000POTHI peUr 3aMEHSIOT 60J€e TAKOHHUUHBIMH HIIH JKe
CHHOHUMWYHBIMH CJIOBOCOYETAHUAMU. [IpH KOHCIEKTUPOBAHMM OCHOBHYIO MH(DOPMALMIO Cleiyer
3alUCBIBATh IOAPOOHO, a JOMOJIHHUTENBHBIE M BCIIOMOIATE/IbHBIE CBEIEHHUS, MPUMEPbl — OUCHb
KpaTtko. OCOOEHHO Ba)KHBIE MOMEHTHI JIEKLMH, Ha KOTOPBIE CIEAyET 06paTUTh 0co00e BHUMAHHE
JIEKTOP, KaK IPaBUIIO, YATAECT B 3aMEAJICHHOM TEMIIE, YTO MO3BOJISIET CIENATh UX 3alHCh A0CIOBHOIL.
Taroke BaXkHO TONHOCTBIO G€3 BCAKUX M3MEHEHHMH BHOCUTBH B TETPAb CXEMbI, TaOMMLbI, YEPTENKH H
T.II., €CJIM OHHU MPEAIOJaraloTCs B JEKUMHU. [ TOro, 4ToOBl COBMECTUTh MEXAHUUECKYIO 3aMHUCh C
IIOYTH JOCIOBHEIM (PHKCHpOBaHMEM HanOONee BKHBIX MOJOMKEHHMHM, MOKHO UCIIOJIB30BATL CHCTEM b
YCTIOBHBIX COKpaIleHUi. B mepByio oyepens cokpamaroTesl ATMHHbIC CIIOBA U TE, YTO NOBTOPAIOTCS B
peun JiekTopa vamte Beero. [Ipu aTom camo cokpaleHne JODKHO ObITh 110 BO3MOXKHOCTH KPATKHUM.



sg1oHed1oodu
g W HLO0MNOOIrL BH
vaLoHed1oodu warrarow

HNOHITIO
JI9HILALHhBHEIH
geNOAUOT ‘2g1oHedLo0du
g 1 HLO0NOOLU
eH eaLdHedroodu

HMOQHIMO JIGHALILHhRHE
LaeNdAuUor
‘vga1oHedroodu
g M H1D0MD01IL BH

2a.1oHedLoodu
g 1 HLJ0MOO0U L eH

sd1oHedioodu
g 1 HLOONJOU L BH
earoHedLoodu Harawomw
X190011r BHHA¥edQOELH

X190011r BHHAMXRA0OEH HOUATOW XI9QO0iIf eaLoHedioodu parrarow | earonedioodu yawrowow MIWBOOJOLID
MIWBQODJOLID LIATRIrd EHHMXERAQOLH HIWROODOLID X19001r KHHMKRdOOLH X190011r BHH¥RdQOEH g 9Larerg
sa1oHamda800 g Loarerd omodoy HIWBQODOLID 1331RIrg MIWBOODOLID LADTRLd 9
uioonmoadiou
HhRYRE
H HLOOHhOLIH nirdonmadiou M heres
amMoohHdLIonoal
QI9HILLHhBHEQH 1 HLOOHhOLOH JHMd9hHdLaNOA
-OHdoHMNHH
HhRIBE OMNOohHdLoWO0 BeNOALOT SITHAIALHhBHE BRMOALOT -oHdoHIXHH .
. ) . qremad ‘earoHedioodu
-ondonawHu qremad HhRIRE dUNIdhHALOWO0AT Uheree auMdahudrowoal | dremad ‘earoHedroodu I
-oHdoHa¥HH q1emad -oHdoHI¥XHH d1emad 401M99.90 =

‘earoHed100dU 80149900
EUHREOdHIOTOW

‘eaLoHedLoodu 80139990
KiHegoduIraToN

‘eaLloHed.1o0dU 90LM99.00
KUHedodHIrOTOW

gHHRIOdHIOTTOW
1970LON aMMO9hHUpedl

BHHegOdHIOTOW
1970LON QMMOdhHpedl

‘HhBTRE
HOHHILrgRLOOL!
guHomad
BUT HOWHTOXQOoH
‘numenwdodHu
Axrogedgo
1 dogo “¥ouou ax
MBL B ‘d0MHHhOLOM
XI19HX90AdeE

b e 9.LeE0£91fOLIOH 1 Xuxounoood
9LeE0LIIrOLUOH 1970LOW dMMOdhH(pedil 19070.LOW auMdohHpedl 9.1e40EIIIOLIOH - helree XITHHILgeL0U
1A 91N x1gH4arreALye dogiag
LoonA adroHamdog0d g 9LBEOLIOLOH LN A 91BEOEIIOLION LOAN L LooWA oY O gMHamad KU
edroHedLoodn Halraronw edaroHedroodu edaLoHedroodn ealoHedLoOdl - TOXIOU HI9HWALIHD
EMHOR999dal OJOHWHRES HOLrOTOW KHHOhooadoIr edLoHed1oodu HOIrOWOW | KMOLOTOW KMHOROado | HOIrOTOW BHHOhIoadaL q1KHaWHdI
U BUHo0d100U OJOHWHREE U KMHO0d100I1 | EKMHORA2adol O10HWHREY OJOHWHEREL OJOHWHRES ‘smendodun
suHegodundod guHeaoduwdod U BuHood1o0L ¥ KMHa0d1o01 U BMH20d 1001
€0IHUO U EUIBHE
oJ0MoohHd1oWoal 010399hHdLoNO0AI suHegodnwdod guHegoduwdod suHegodnuwdod .
HOHOMBE KMHRHE HOHOMBE 010309hHdLOW0a 010399hHdLaWO0T 0J0MO9hHALONOAT HUMOdhHLUAN Yoo
oumoiedadudonhon KUHBHE 919Hh0OLB1O0Y gOHOMBE XI9HALATLO [9HOMRBE I9HOMBE 9LEIa199MMAD0
LaAdudroHowo]y LaAdudionowsyy ouHeHe LoAdudioHOWaY] 9I9HEOHO0 LIBHE OH QI4HEOHOO [§ :91BHE HOQO020L)) "[-)A
HMUTTHALOLINOM
(o1 o)
y b ¢ o KMHOXHULO0Y
d QHHUIMLMUIIONY OI UHITHILOIINOX
edoreMuTHH
BEMHOhAQO BlRLdrAcad OUHBEOHOWHEH U TO)]
OMHREOHOWHEH
BHUHOhAQO go1e19rAead kHeaHHANO Mrudarudy] OMHBEOHOWHEH H O W 70

grovogerodir XuoorHWHUX 191edernie ¥ IHUME] :(drrdodir) aroonHIgRdIIRE]

HHIOILOHX31L0UQ

U HAWHXALPOH ‘UAIONOHXIL HOMOOhHNHX d 19003110d1I orinoie12dogoood£oad u -o1doHE, 7 ¢()'8] :MML0I0ITON ouHAIrgrdIIRH ‘0]
F0IMOIQ0 XITHHAIMIINOdI oOuHedO0dUINLIOL0d] | {BHUIITHIION]]

BUHEAHHONO0 XU HHdoLudM B HHITHILINWON BuHedoduwdod BIrY BHHOKRAQO 19LeLdrrAsad sramwaAdunerr |

[ QuHMKOIUd] |




HUITIRI
HOLRLAT BIHHAMHUKHU
odoH1edoo
gunedalio KHHAHLOLI9d
MINBNI99.H Laalelrd
28a1oHamdag0d g

"UNQHITIO
Q19HIIrOLMhBHEQH
ERNOALIOY ‘HUITIBW

1ALreLaT BIHHAUHMKHU
oJoH1edgo sunedauio
EHHOHIrOU 198 HINBMIT8BH
Loareura omodoy

‘UMQMITIO QIFHILILHhBHE
L3BNOALOY ‘HUITIRW
HALRLOY RIHHAMHMMHH
oJoHLedgo
gunedalio KMHIHIrOL 9
HIWEMIGbBH LodlRIrg

HUIMRW
HAIrRLT BIHUAHHWKHH
oJoHLedgo
guTiedoLO KHHOHIrOLIIGd
MWBMI9EBH Looreld oY

HHIOUOHXAL
X19HdaLo19u o
O19ITIONOL O
yoxoLrdon suHarwdodo
‘UUIFATEN XHNIOhHHXAL
yHHMKedOOLH
EMH0dLo0U HIWeMI9gBH

7d q1everg

HHIOIFOH XL
x19HdoLo19LNON
OI9ITIONOLI
2 agroHedroodn
wondowxadL
1 WoHdowxAdr
€ HLOOHKOI) HOQOIIl

n1ooHmad.Ion
H MLOOHRhOLOH
JI9HILDLHhRHESH
KRMOALOY ‘UUIOIOHXL
XI9Hd2 LOI9LINOX
OI9ITIONOL
0 sgaroHedroodn
wondonxadL
1 woHdowxAgr
d HLOOHXXOID

nLoonmoad.iou
H HLOOHhOLYH
QIIHIIALHhBHE
BeNOALOT ‘UHIOIFOHXAL
XI19HdOLOITLINOX
OI9IMOWOL
2 sgaroHedLoodn
woHdowxadL
n wondowxAar
g HLOOHXOIrD

HHIOIOHXAL
X19Hd2.LOITLINOM
OI9ITIONOLT
9 ag1oHedLoodu
woHdowxadL
1 woHdowxAgar
g HLOOHXOID
HOQOIIf 19149990

HWHIOLMOHXAL
XI9HdaLOI9UIWONM
OI9IMOWOL
0 9aLoHedLoodu
wondawxadL
1 woHdowxAar
g HLOOHXOID
HOQOIIf 191349900
qregodurdaodu

19149990 9Ledodurxeodu HOQOIIl 19142900 HOQOIIf 19140900 qregoduixoodu TA LWL
190WK odLloHomdog00 g qredodurNo0di Loon 4 qreaoduioodi 1oom £ L2oWA oH
HUIOLMOHXAL
XI9HdLOITLIINON HHJIOIFOHXAL HHIOIOHXAL
o1q9Imonon XI9Hd2LOTIITNON HHAIOINOHXAL HHIOIMOHXAL XI9HAOLOIGLIINOY
9 saroHedroodu OI9IIONOII X19Hd9LOIIIINON XI9HASLOI9IINOXM OI9TIOWOII
wondowxadL 9 sdroHedroodu OI9ITIOWNOIT OI9ITIONOLT 9 sda1oHedroodn
4 1 MLOOMOOII woHdowxadL 9 ogroHedIo0dI 2 oaroHedroodin woHdowxod1
eH BuHOXedOOEH g 1 ULOOMOOIIT woHdowxadL wondonwxadL 9 | HLO0MOOIMT

"EMHIMXHLOOT 99 KU
qrumad OWHITOXQOOH
219doL0 ‘heres
XI9HHBEKEOOWHREL
9LOOHLAN0E09
LaAdurAwdod u
H1roT OHHILERLOOII
€UIBHR

wrogod[] ['Z)A

HUHOhHHRAIO
n g0odKoad
BOXHITIOIOWH
‘wdon x1qgogaedn
XHITIOIA910H o1
€1 KITOXOM ‘BHUHomad
XM 19000010
SI9HIIFRWHLLLIO
qredugiad 1
HIfOYT HOHHOIARLIOII
xexwed g rerres
JIAdy qrkIroradiio

HOQ0201I)) “7-)A

o10oonu(pedl BH EMHOXedQoeH € 1 ULOOMOOLIT € 1 ULOOMOOLII eH KHHoXedQoeH
EuH90dLoOI oJoMoanM(pedl BH KHHOXedgoen eH EUHOXRdQOEH o10xMoonupedi
€0Q0901I0 KHHBHE KMH20d 101 409000119 oJoxdoonupedI oJooorupedl KHH20d1o011
onmoiedudonon KUHBHE 919HROIBIOOT KMHo0d 10011 409090110 y¥uHood1oom 190000110 7§ (ILBHE
LaAdudroHonaly IoAdudionomal! onHeHe LaAdudioHowaY! 19009011) LOBHE 9]
HUITHILOUWON
(o1rAron)
S ¥ c z-1 KAHKNULOOT
< SHHUILIUIIONY OILI HMHITHOLOLINOM
edorexHIrHA
BHHOhAQO BLelarAcod SQUHBEOHOWHEH U TO)]
OMHRAOHOWHEH

KHHORAQO go1eidrrAcod suHeauHaMO nudorndy]

SMHRIOHOWHEH H IO)]

U T0Y]




EUHOh3I0200
oJoHnwwediodu
oJdoHreinudu
WOHHRLOLIIOLIOH
0 HUTIRLHOWAMOI
noxodoryAdionox
KHHOIARLI0D
HIWeNI9gRH 1ooIelrd
2a.LoHamdeg00 g

MIQUITIO
JI9HYIIrOLHhRHESH
LIBMOALOY ‘BHHIhILIDAQ0
oJoHwwed.aodu
oJdoHITRINKHdI
WOHHRFOEIIIOI0H
O OIMITRLHOWAMOY
olAxodoraAdioHoM
LOKIgRLI0))

WMQUITIO QI9HILrOLHhBHE
LaeM0AU0T ‘BEHHIhILID900
oJoHwwediodu
oJoHTeINKdL
WOMHRIOEIIIOLIOH
9 OIMIRLHOWANOT
oiodorAdLoHoxd
LOKIrERLI0))

KMHOhLID300
oJoHwned.iodu
oJoHreryudu
INOMHRIOEIIOLIOH
2 MUTTRLHOWANOT
rododorAdroHox
EMHOLERLO0D
HWeNI9gRH Loorelrd o

KMHOh3LI2300
oJoHnwwedsodu
oJoHTeIrNHdl
WOHHRLOEIIrOLIOH
2 UMTIBLHAWAMOL
noxodoryAdLoHox
KHUHILAR1O0D
HNeN199eH
€g q1oreryg

goLderHeLd
XHITOIAGLOU Y
HWEHHEE003dL 0
MUELOLI9L00D g UHIFOTEH
H HOIrRLaT HITOW
osrqHHOdLYaIE ‘IKaLdon

DIQUITIO
QI9HIIrOIMhBHESH
19eN0ALOoY ‘@ordeYHBLY
XMIMOIAGLOHSY
HIWEHHRE00adL
3 MME191991009
g HULRIEN H BoIreLoT

WQUITIO Q19HIIOLHhBHE
LoexoAuoY ‘goLderHeLd
XUIIOIAGLOHST
HWNBHHERE003dL
0 UME101949.1000
YIS U HOIrRLOY

gorderHerd
XUIMOIA9.L0HaY
HWEHHRA0QodL
0 MUF101981009
4 UUIOTEU
U HOIrRLOY UIFOTOW

gorderHeLo
XHMOIA9.L0HoT
UWEKHHRE0QdL
0 HAEF10199.1000
4 UULATEH
U HOLrRLOY HIFTOW

WUHOhMHRA.IO
u g0odAoad
BOXUITIOIOWH
€U KITOXOM ‘heIes
guHamad goooro
HIGHIIFBINHLIIO

Loeduong 7' Z-MA

QI9HROLOM00198 UIrOTOW 919HHOdLNSIrE UIFTOW 919HHOALIAIrE siqaHOdINOIE ‘U¥oLdon | orgHHOINAIE ‘MKa1doh
LOBHIrOLI9g ‘wxoLdoh LOKHIOMIAY ‘Wraldoh LOKHIOUIAg qLEHIOLI9E 1OOWA 9] | JLEHIOLIGE ¢ £ 9IOWNL
UUTTRLHOWAN O HUHTTRLHOWANOY UUITRIHOWAMOY HATTRIHOWANOY HMUTTRLHINANOT
noxodorsiAdrionox noxodorxAdioHox roxodorsiAdioHoN roxodornAdioHoN noxodornAdioHox
U HoHINoodI 1 HoHDIo0dI M HoHIMo0dIT H HoHLMo0dI 1 HoHLMoodI
omHorndodo on omHorndodo ou omuorndodo ou omuorndogo omHarrndogo
WUHOKOLON ‘dolderHelrd | HHHOXOION ‘gorderHRld | WMHOXOION ‘doiderHerd Ol KHHOXOI(OII 0Ll KHHOXOIIOI
XUMOIAG10UST EUHRHE XUTOIALLIONSY XUIMOIAGLOHOT ‘rderHerd ‘[arderHeLd
sutmoieddidonhon EHHEHE QI9HhOLBLIOY EHMHBHE 919HhOLRLOOLIOH SQUIMOIA9LONSY OUIMOIAG.LOH oY
LoAdudronowol! LoAdudionomayy LoAdudionowsly L1oBHE 9] €€ 91BHE
HHTTHOLIITNOX
(o1rArom)
S % € Z-1 EHHIXHLOOY
SHUILITHIIONY OIT
edoredUTHA
BHHOhAQO BlRLdIrAsod
SUHBIOHOWHMEH

KUHORAQO gorerdrrAcad kuHeanHANO nudarndy]

OMHBIOHOWHERH U IO

H 7o)

HMHUTTHOLIIINOM
OMHBHIOHOWHEH H O]




KAPTA

[punoxenue 2

o0ecre4eHHOCTH JUCUMILIMHBI YIe0HO0H 1 y4e0HO-MeTOIUIeCKOM JIUTEepaTy poi
Jucuunnuba: [IpoToTUnMpoBaHyie POMBILLICHHBIX 00BEKTOB
Kon, sanpasnenne noarotoku: 18.03.02 Duepro- u pecypcocOeperaronue npoueccs! B
XHMHUYECKOH TEXHOJIOTHH, HeTEXUMHUU 1 GHOTEXHOJIOTUH

HanpagieHHocTs (mpoduiis): MalluHel ¥ annaparsl XUMUYECKUX TIPOU3BOACTB

Ne
/i

Haspanue yuebHoro, yueoHo-
METOINYECKOTrO M3aHNs,
ABTOP, U3IATENLCTBO, BUI U3JAHHUS, FOL
VI3 IaHUA

KonnaecTBo
9K3EMILIPOB
B BUK

KoHTHHreHT

o0ygarommxcs,

UCTIONB3Y O LM
X YKa3aHHYIO
JIATEPaTypy

O06ecrneyeHHOCTh
00yYaromuxcst
JIITEpaTypoii,

%

Hamiaue
JNEKTPOHHOTO
BapUaHTa B
OBC
(+-)

Kpasuenko, E. TI. AnnurusHbie
TEXHOJOTHMM B MAaIIMHOCTPOEHUH
yue6H0oe mocobue / E. T'. Kpasuenko,
A. C. Bepemaruna, B. JO. Bepemarus.
- Mockga : Aii ITu Ap Menwa, 2021. -
139 c. - URL:
http://www.iprbookshop.ru/105704.ht
ml. - Pexum poctyma: Iuis aBTop.
none3osareneit. - 95C "IPR BOOKS".

OP*

30

100

JIn, Kynsy. OcCHOBBI CAIIP
CAD/CAM/CAE : mep. ¢ aunn / K
JIu. - Mockea [u ap.] : ITurep, 2004. -
560 c. : wi. ; 24 cMm. - bubnuorp.: ¢
541-550 (166 wmase.). - And. ykas.: c.
551. - Tlep. wm3n. : Principlesof
CAD/CAM/CAEsystems / K. Lee. -
ISBN 5-94723-770-9 (8 mep.). - ISBN
0201380366 (aurn.) : 258.20 p., 175.56
p., 19748 p. -  Tekcr
HEeNOCPEACTBEHHBIH.

32+0P*

30

100

Maimox, B.H. Beenenue B
copemennsle CAITP : moHorpadus /
B. H. Mamox. - Mocksa : IMK Ipecc,
2013. - 192 c.
http://e.lanbook.com/books/element.ph-
p?pll cid=25&pll id=1314

OP*

30

100

Kawmenes, C. B.Texnonoruu
A[UINTUBHOrO MPOM3BOACTBA: ydeOHOE
nocobue / C. B. Kamenes, K. C.
PomaHeHKo. - OpeHoypr
OpenOyprexuii roCyaapCTBEHHBIH
yuusepcuter, OBC ACB, 2017. - 145
C. -
URL:http://www.iprbookshop.ru/7133
9.html.

OP*

100

Kyssmuna, T.B. I'pagoycTpoicTBO: OT
TIPUCBOCHHUA K YCBOEHHIO
npocTpaHcTsa @ ygeOHoe nocobue / T.
B. Ky3bmuna, O. K. Bemasckas ; TUY.
- Tromens : OO0 "MexayHapOIaHbIH
uHCTHTYT", 2020. - 127 C. )

op*

100

DP* — JNEeKTPOHHBIA pecype Il aBTOp. MOJB30BaTeNeH MOCTYNEH Yepe3 JJEKTPOHHBIA

KaTayor/DIeKTPOHHYIO 6I/I6JII/IOTeKy THY http://webirbis.tsogu.ru/
3aBenyromuit kahenpo npmc a;[HOH MeXaHUKHI
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