MuHucTepcTBO HayKH H Bhiciiero obpasoBanus Poccuiickoit @enepanuu
®denepanpHOE rocyAapcTBeHHOE 010KETHOE 00pa3oBaTeIbHOE
YUPEXKIECHHE BBICIIEr0 00pa3oBaHUs
«KoMcoMorbckuii-Ha-AMype rocy1apCcTBEHHBIH YHHBEPCUTET)

YTBEPXIIAIO
Jlekan ¢akynprera
@akyapTeT MAIIHHOCTPOUTENIBHBIX H XMMHUYECKHX
TEXHOJIOFHH
Bl _ Ca6mun I1.A.
g 0 2001 r,

PABOYAS ITPOI'PAMMA JUCIUAIIJINHBI

«OCcHOBBI aABTOMATU3HUPOBAHHOT'O IIPOCKTUPOBAHU»

Hanpagnenue noaAroToBku 18.03.01 Xumudeckast TEXHOJIOTUS

Hanpasnennocts (nmpo¢uns) Texnonorun nepepaboTKHU MOJIE3HBIX HCKOMAEMBIX U H3BIIE-

o0pa3oBaTenbHO# MPOrpaMMBI | YeHMS IParoleHHBIX METaJIIOB.

KBanudukanus BbITyCKHUKA | bakanasp

["ox Havaya moAroTOBKH 2020
. (o yueGHOMY mTaHy)
Cﬁopﬁa o0y4eHus Ounas popma

Texunonorus o6y4eHus TpanuuuonHas .

T Cemectp prnoeMKoc;;,ma.e. ......................
.................. ; i . ! .
Bun HpOMC){(yTO‘{HOﬁ aTTeCTaHHPI -------------------------------------- O6ecne;1.£;1..1;;.lomee noapaznenef;l.{e
------------------------------- 3 aqucoueHKoﬁ Kadenpa «Cucrempl aBTOMaTU3UPOBAHHOTO
' MIPOEKTHPOBAHHUS




PazpaboTtunk paboueii mporpaMMsr:

HouenT, louent, Kanauaar TeXHU9eCKUX HayK

COTI'JTACOBAHO:

3aBenyrouuii kadenpoit
Kagenpa «CucreMbl aBTOMaTH3UPOBAHHOTO
IPOEKTHPOBAHUSY

3aBeyroLHii BeIycKarouiei kadenpoii
Kadenpa «Xumus u XUMHYECKHE TEXHOJIOTHI

v

e f Ceupuzos A.B

/

2o i
Y Kypunsiii B.B.

7 ¥ P
% Hlaxuposa O.I'.

7



1 O0mue mosnoxeHNst

Pabouas nporpamma u QOHJI OLIEHOUHBIX CPEACTB TUCHUILINHBI «OCHOBBI aBTOMAaTH3UPO-
BaHHOTO MPOCKTHPOBAHUSI» COCTABIICHBI B COOTBETCTBHH C TPEOOBaHUSIMHU (eIePATBHOTO TOCY-
JApCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAAPTA, YTBEPKIACHHOTO IMpHukazoM MunHobpHayku Poccuii-
ckoii @exneparuu ot 07.08.2020 Ne 922, u ocHOBHOU MpodecCHOHATBHON 00pa30BaTeIbHON MPO-
rpaMMbl TOJATOTOBKU «TE€XHOJOTUH MepepadOTKH MOJE3HBIX HCKOMAEeMbIX M W3BJICYEHHS AParo-
LIEHHBIX METAJIJIOB.» M0 HampaBieHuto NoAroToBku «18.03.01 Xumuueckast TEXHOIOTHS.

3amaun - [IpuoOperenne 3HaHUI U HABBIKOB, HEOOXOAUMBIX CTYIEHTaM JJIsi UCHOJb-
ARCHHUILTHHBI 30BaHUS MHCTPYMEHTOB CHCTEM aBTOMATU3UPOBAHHOI'O IIPOEKTUPOBAHUS B
y4eOHOH U TociIenyromiei mpodecCHoHaTbHON ACSITEIBHOCTH.
- BoipaOoTka yMeHul OBEPXHOCTHOTO MOJIEIMPOBAHUS CJIOKHBIX IIPOCTPaH-
CTBEHHBIX OOBEKTOB, 3aKpPEIUICHHE HABBIKOB IMPOBEJICHUS KHUHEMATUYECKOTO
aHaJIM3a TPEXMEPHBIX COOPOUHBIX Y3JI0B.
- Pa3zButne npencraBinenuid o npuMeHeHnn coBpeMeHHbIXx CAIIP B pa3znuu-
HBIX OTPACIIAX IPOMBIIICHHOCTH.
OcHoBHBIE 1. Cucrembl aBTOMAaTU3UPOBAHHOTO MMPOESKTHUPOBAHUS padOT U TEXHOJIOTHUYE-
paszensl / TeMbI | cxux mporteccos. Ctpykrypa CAIIP.
JUCLUTUIUHBI

2. IToaroroBka 3cku30B B cucreme Siemens NX. OCHOBBI TBEPIOTEILHOIO MO-
JeTUPOBAHUSI.

3. [ocTpoeHne TEOMETPUUYECKUX MOJICIICH TIPH TTOJITOTOBKE UCXOAHON MH-
dopmariuu B CAIIP TexHOIOrH4eCKHX MPOIECCOB. JTalbl MPOSKTUPOBAHHS.
4. DeMeHTBI TIOBEPXHOCTHOT'O MOJICIMpOBaHus B cucteme Siemens NX.

5. JlucroBeie onepanuu B cucteme Siemens NX.
6. IToaroroBka TpexMepHBIX COOPOYHBIX Y3110B B cucteMe Siemens NX. Dnemen-
Thl KHHEMATUYECKOTO aHAJIN3A.

2 IlepeyeHb IUIAHMPYEMBIX Pe3yJ1bTATOB 00y4eHHs MO AUCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IUIAHUPYEMBbIMH pe3yJbTaTaMu 00pa3oBaTeIbHON NPOrpaMMbl

[Iponiecc wu3ydeHus AUCUUIUIMHBL «OCHOBBI aBTOMAaTH3MPOBAHHOTO TPOEKTUPOBAHMSI
HampaBJieH Ha popMupoBaHue ciaeayoumx komnereHunid B coorserctBuu ¢ ®I'OC BO u ocHOB-
HOI 00pa3zoBaTenbHOI porpammoi (Tabmuma 1):

Tabnuna 1 — KoMmnereHuu 1 niaaHupyeMble pe3yabTaTbl 00y4eHHs M0 AUCLIUIIIINHE

Kon 1 HanMeHOBaHHE KOMIIE-
TEHIINU

I/IHI[I/IKaTOpBI JOCTHIXXCHHUA

[Tnanupyemble pe3yabTaThl
o0y4deHus 0 JUCIUIIINHE

Ob6memnpodeccnoHanbHbIe

OIIK-2 CrocobeH HCII0Ib30-
BaTh MaTeMaTH4ecKue, husu-
yeckue, PU3nKo-XuMHUYECKHE,
XUMUYECKUE METOBI TSI pe-
IIeHUs 3a/1a4 PO ECCHOHATb-
HOH IeSITeTbHOCTH

OIIK-2.1 3naer Mmaremaruue-
ckue, pusnyeckue, pU3UKo-
XUMHUYECKHUE, XUMUYECKHUE METO-
JIBI JIJIS1 peIIeHus 3aaa4 mpodec-
CHUOHAJIBHOU JeATEIbHOCTH

OIIK-2.2 Ymeer pemaTh 3a1a41
npo¢eCCUOHABHON IeATETHHO-
CTH TP TIOMOIIA MaTeMaTHye-
CKHX, (PU3UYECKUX, PUZUKO-
XUMHYECKHUX, XUMUYECKUX METO-
JI0B

3HaeT COBpEMEHHBIE UH-
(hopmarmoHHBIE TEXHOJIOTHHI
JUTSL PEIIeHUs] TUTIOBBIX 3a-
naq mpodecCHuoHaIBHOM Jie-
STETTLHOCTH.

YMeeT npuMeHSTh HHCTPY-
MeHTapuil nH(pOpPMaIMOH-
HBIX TEXHOJIOTUH /TS perie-
HUS 33/1a4 B COOTBETCTBYIO-
IIMX 00JIACTAX.




OIIK-2.3 Brnaneer HaBBIKAMH Bnaneer HaBbIKaMH UCITOJL-

BBITTOJTHEHUST MAaTEMaTHYECKUX 30BaHUs HH(OPMALMOHHBIX
pacueToB, pU3nUeCcKuX, GU3UKO- | TEXHOJOTUN JJISI peIICHUs
XMMHYECKHX, XUMUYECKUX 3KC- | THITOBBIX 3a/1a4 npodeccuo-

MEPUMEHTOB ISl pELICHUS 3a/1ay | HAJIbHBIX JIESITEIbHOCTH.
npodeccnoHaNbHOM e TeNbHO-
CTH

3 MecTo 1ucUMIIHHBI (MOIYJIsI) B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

Jucuunnuna «OCHOBBI aBTOMaTHU3UPOBAHHOT'O IPOEKTUPOBAHUAY» U3ydaeTcsl Ha 2 Kypce
B 3 cemecTpe.

JucuuninuHa BXoAUT B cocTaB Onoka 1 «/lucuuruimbbel (MOIynM)» M OTHOCHUTCSA K
BapHATHBHON YacTH (IMCIUILUIMHA IO BEIOOPY).

Jlis 0cBOGHHUS AMCUUILUIMHBI HEOOXOIMMBbI 3HAHHSI, yMEHUS, HABBIKH U OIBIT IIPaKTHYe-
CKOM JeSTeIbHOCTH, CPOPMUPOBAHHBIE B IMPOLIECCE N3YUEHUS TUCIHILINH: «CpecTBa aBTOMaTH-
3UPOBAaHHBIX BBIUYMCIECHUIY, «MaremaTukay, «DOusnkay.

3HaHUs, yMEHUS ¥ HaBBIKU, COOPMUPOBAHHBIE MTPH W3YUYEHUH TUCIHUIUTHHBI «OCHOBHI aB-
TOMAaTU3UPOBAHHOT'O IPOEKTUPOBAHUY, Oy1yT BOCTPEOOBAHbI IPH U3YUYEHUH MTOCIIEAYIOIINX
TUCUUTUIAH: «DH3UKO-XMMHYECKHE METOBI aHAIHN3a, «Y YeOHas pakTuKa (03HaKOMHTEIbHAs
MIPAKTHKA).

Jucuummna «OCHOBBI aBTOMAaTH3UPOBAHHOTO IIPOSKTUPOBAHUS» B PAMKaX BOCIUTATEIb-
HOM paboThl HampaBiIeHa Ha (POPMUPOBAHUE y O0YUAIOIUXCSl YMEHUS apIyMEHTUPOBATh, CaMo-
CTOSITENTFHO MBICIIHTD, Pa3BUBATh MPO(EeCCHOHAIBHBIE YMEHUS, OTBETCTBEHHOCTH 32 BBIIOJIHEHHUE
y4eOHO-TTPOM3BOACTBEHHBIX 33 JaHUM.

4 O0beM TUCHUILTHHBI (MOIYJIs1) B 324€THBIX €IMHUIIAX C YKA3aHHEM KOJIHYeCTBA
aKaJleMHYeCKHX YaCcOB, BbIIeJIEHHbIX HA KOHTAKTHYIO padoTy 00y4alommXxcs ¢
npenoaasareseM (Mo BUJIaM y4eOHbIX 3aHATHIT) 1 HA CAMOCTOSITEILHYIO padoTy
o0yuawuuxcst

OO01mas Tpya0eMKOCTh (00beM) TUCIUTIINHBI cocTaBiseT 3 3.e., 108 akax. gac.
PacnipeneneHue oobeMa TUCIUILTUHBI (MOJTYJIS ) TTO BHIAM YUEOHBIX 3aHSATHH MPeICTaBIIe-

HO B TadmuIie 2.

Tabnuma 2 — O6beM TUCHUIUIMHBI (MOYJIS) IO BUJIaM YYEOHBIX 3aHITHH

Bcero akapemu-

0O0neM TUCHUILINHBI
YeCKHX 4aCOB

O6mas TPYAOEMKOCTh JUCIHUIIINHBI 108

KonrakTHas aynuTopHas padora o0y4aommxcs ¢ npenogasaresieM (1o 48
BH/IaM Y4eOHBbIX 3aHSATHII), BCEro

B ToM umncie:

3aHATHSA JCKIMOHHOI'0 THIIA (HCKLII/II/I 1 UHBIC y‘-IC6HBIC 3aHATUSA, IPECAY-

CMaTpHUBaIOIIME MPEUMYILECTBEHHYIO Mepeaady yueOHoi nndopmanuu nezia- 16
TOrMYECKUMH PaOOTHUKAMH)

3aHATHS CEMHMHAPCKOr0 THIA (CEMHHAPHI, TPAKTHYECKUE 3aHATHUS, TPAKTH- 32
KyMBbl, TaOopaTopHbIe pabOTHI, KOJUIOKBUYMBI U MHBIE aHAJIIOTUYHbIE 3aHsI-

THSI), B TOM YHCIIe B (POpME TPAKTUUECKON MTOATOTOBKH: 6

CamocrosiTesibHas pa0oTa 00y4alOIIMXCSl M KOHTAKTHasA padoTa, BKIIO-
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O0beM TUCHUNIINHBI

Bcero akagemu-
YeCKHX 4aCOB

Yarolias rpynnoBble KOHCYIbTAllMH, HHAUBUAYAIbHYIO paboTy 00y4Jaronmx-
Csl C IIPeTo/iaBaTesiMU (B TOM YKCIIe MHIUBUIyaJIbHbIE KOHCYJIbTAIINH); B3a-
HMMOJICUCTBUE B AJIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHON Ccpelie By3a

[IpomexxyTouHas arrectarust 00yJaronuxcsi — 3a4eT ¢ OIeHKOH (2)

5 Copepsxanue JUCHUILVIMHBI (MOAYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aejam)
€ YKa3aHHEeM OTBeJeHHOI0 HA HUX KOJIMYeCTBa aKa/leMHYeCKHUX 4YacoB U BU/I0B

y4eOHoi1 padoThI

Tabnuna 3 — CTpykTypa U coaep:KkaHue TUCHUILTAHBI (MOTYJIs1)

HanmMeHoBaHue pa3enioB, TEM U COJCPKAHUE
Marepuaa

Bunpl yaeOHOI pabOoThI, BKITIFOYAst CAMOCTOS-
TEIBHYIO Pa00Ty 00YUaIOIINXCS U TPYI0EM-
KOCTb (B yacax)

KonrakTHas padota
npenoJiaBaress ¢ 00yJarnMMHUCs

Jlexnnu Cemunap-
CKHe
(mpakrtu-
YecKue
3aHATHSA)

JlaGopa-
TOPHbBIE
3aHATUA

CPC

Tema 1. [Ipeamer kypca, uenu u 3agaun. Coaep-
JKaHUEC KypcCa U €ro CBA3b C APYIruMu JUCHUILIMHA-
mu Hanpasnenus. IHTepdelic cuctemMsl Tpexmep-
HOTro MojeupoBanus Siemens NX.

Tema 2. Cuctembl aBTOMaTU3UPOBAHHOTO MTPOEK-
TUPOBaHMs pabOT U TEXHOJIOTUYECKUX MpolLiec-
COB.

Tema 3. Yposuu ucnonb3yembrx CAIIP. Jlo-
kanbHbIe U ceTeBble CAIIP. Knaccudukanus n
ypoBHHU coBpemeHHbIX CAIIP B mpou3BoacTBe.
CAD-CAE cucreMbl IpOEKTUPOBaHHUS.

Tema 4. [ToaroroBka 3CKM30B B cUCTEMe Siemens
NX. I'eomeTrpuyeckue orpannyeHusi. Cummer-
PUYHOCTD.

TeMa 5 OCHOBI)I TBCpILOTGJ’IBHOl‘O MOI[GJ'II/IpOBaHI/ISI.
BBITSIF MBAaHUC, BpaHleHI/Ie, 6}7J'ICBLI onepauI/m B CHU-
creme Siemens NX.

Tema 6. [TocTpoeHrE TEOMETPUUECKUX MOJEIIECH
MIPH MOATOTOBKE HUCXOIHOM MH(OPMALIUY B
CAIIP TexHOJIOrH4eCKHUX MPOIECCOB. DTAIbI
npoektupoBanus. McnonszoBanne CAIIP Ha Bcex
JTanax MpoOeKTHPOBAHUSI.




Buapl yueGHOI paboThI, BKIIFOYAsi CAMOCTOS-
TEJIbHYIO PabOTy 00YUaIOIINXCS U TPYI0EM-
KOCTb (B yacax)

KonrakTtHas padora

HaumeHnoBanue pa3enoB, TeM U COJEpKaHUE pernoaaBaress ¢ 00y4JaronMMHCS
Marepuaia Jlexuuu Cemunap- | Jlabopa-
CKHe TOpHBIE CPC
(mpaktu- | 3aHATHUS
YecKue
3aHSTHUS)
Tema 7. D1eMeHTBI TOBEPXHOCTHOTO MOJIEIIUPO- 4* 8

BaHus B cucteme Siemens NX. O6peska u cius-
Ka IIOBEPXHOCTEH.

Tema 8. JIucToBble Orepari B cucreme Siemens 4 8
NX.

Tema 9. TpeboBanus k cucreMam CAIIP mis 2
MIPOSKTUPOBAHMS 00OPYIOBAHUS OTPACITH.

Tema 10. OcHOBBI CO3/1aHUS COOPOYHBIX TPEX-

MEpPHBIX Mojeliel B cucteMe Siemens NX. 4 10
BcTaBka KOMIIOHEHTOB, CONPSHKEHUS, TIEpEeMe-

[IEHUS.

Tema 11. Dy1eMeHTHI KHHEMATHUYECKOT'O aHAJIN3a, 2* 6

y3JIbl BpAIllCHU S, 3a/IaHUE HATPY3KH.

Tema 12. CneunanusupoBannbie moaynu CAIIP 2
U1 ITpoBeieHus pacueToB. Co3znaHue 3a1aun. 8
TunoBoi aIropuT™ pacuera.

UTOro 16 32 60
mo JUCIHUIIJIMHE

* - peanu3yeTcs B (hOpMe MPAKTUIECKON TOATOTOBKH
6 BueayauTopHasi camocTOsSITeIbHAs pad0oTa 00yYAIOIIUXCSI M0 TUCIUILIHHE
(Moay.J110)

[Ipy mmaHUPOBAHWHM CAMOCTOSITETLHONW Pa0OTHI CTYAEHTY PEKOMEHIYETCS PYKOBOJICTBO-
BaThCs CIEIYIOIINM PacIpeIeICHHEM YacOB Ha CAMOCTOSATENbHYIO paboTy (Tabnuma 4):

Ta6jmua 4 — PCKOMCHJIyCMOG pacupeacICHUC YaCOB Ha CAMOCTOSATCIIbHYIO pa60Ty

KoMnoHeHTBI caMOCTOSATEIbHOH PadoThI KoJunuyecTBo yacos
N3ydenne TeopeTHYecKuX pas3iesioB TUCIMILINHBI 10
IToaroToBKa K 3aHATUSAM CEMMHAPCKOrO THIA 20
[TonroroBka u opopmiieHne PI'P 30
Hroro 60




7 OueHoYHBbIE CPEACTBA /51 MPOBEIEHUS TEKYIIero KOHTPOJIs
U MIPOMEKYTOUYHOM aTTecTAlUM 00Y4al0OIUXCS M0 JUCHUIVIUHE (MOIYJII0)

@DOHJI OLIEHOYHBIX CPEACTB ISl IPOBENCHUS TEKYILEr0 KOHTPOJIA yCIIEBAEMOCTH U IIPOM €-
KYTOYHOMW aTrTecTauuu npejacrasieH B [Ipunoxenun 1.

[TonHBIA KOMIUIEKT KOHTPOJBHBIX 33aJaHUM WJIM MHBIX MaTepHalloB, HEOOXOJUMBIX s
OLICHWBAHUS PE3yJIbTATOB OOYUYCHHS M0 AUCHUILUIMHE (MOIYJII0), MPAKTHKE XpaHUTCS Ha Kade -
pe-pazpaboTurke B OyMaKHOM U 3JIE€KTPOHHOM BUJIE.

8. YueOHo-MeToAMYeCcKOEe H HH(POPMALIMOHHOE 00ecnedeHne JUCIMILINHBI (MOTYJIsl).

8.1 OcHoBHasi JIuTepaTypa.

1. Vuaes, I1. H. Umxenepnas rpaduka : yueOnuk / [1. H. Yuae, A. I'. Jloktuonos, K. II.
Vuaena ; oz obur. pen. [1. H. YuaeBa. - Mocksa ; Bonorna : Unadpa-Umxenepus, 2021. - 304 c. -
ISBN 978-5-9729-0655-0. - Tekct : anekTponHnsIit. - URL:

https://znanium.com/catalog/product/1833112 (nara oopamenus: 22.04.2021). — Pexxum mo-
CTyIa: TIO MOJIHKCKE.

2. Yekmapes, A. A. mkeHepHas rpaduka: ayTMTOPHBIC 3a/1a4M U 3aJIlaHUs : y4eOHOE MOCo-
oue / A.A. UekmapeB. — 2-¢ u3a., ucnp. — Mocksa : UTHOPA-M, 2021. — 78 ¢. — (Bricmiee
obpaszoBanue: bakamaspuar). - ISBN 978-5-16-011474-3. - Tekct : anekTpoHHbIid. - URL:

https://znanium.com/catalog/product/1183607 (mata oopamenwus: 27.05.2021). — Pesxkum o-
CTyma: o MOJIHUCKE.

3. JIn, B. I'. Umxenepnas rpaduka: YueoHoe nmocodue / JIu B.I'., [lopomenko C.A. - Taran-
por:lOxHbI# Qenepanbhblii yaHEBepcuTeT, 2016. - 141 ¢.: ISBN 978-5-9275-2067-1. - Tekcr :
anekTpoHHbId. - URL:

https://znanium.com/catalog/product/991864 (nara ooparenus: 10.04.2021). — Pexum m0-
CTYyTIa: TIO MOJIMHKCKE.

4. l'onosuHa, JI. H. nxenepnas rpaduka [DnekTpoHHsbIi pecypce] : Yue0. nocodue / JI. H.
I'onosuna, M. H. Ky3nenosa. - Kpacnosipck : Cub. ¢penep. yn-t, 2011. - 200 c. - ISBN 978-5-
7638-2254-0. - Tekcr : anexkTpoHHbIH. - URL:

https://znanium.com/catalog/product/443226 (nara oopamienus: 18.04.2021). — Pesxxum n0-
CTyTa: IO MOJIHUCKE.

5. VYuaes, I1.H. Komnbsrotrepssie TexHosnoruu u rpaguka: Atiac / I1. H. Yyaes, C. I'. Eme-
nesHOB, K. I1. Yuaera, FO. A. [Tonos; [Tox pexn. I1.H.Yuaesa. - Crapsriit Ockon: U3n-so THT,
2015; 2011. - 275c.

8.2 JlonoJIHMTeIbHAS JIUTEPaTypa

1. bonbmrakos, B.I1. 3D-monenuposanue B AutoCAD, KOMITAC-3D, SolidWorks,
Inventor, T-Flex : yue6nsiit kypc / B. I1. bonpmiakos, A. JI. boukos, A. A. Ceprees. - CII0.: [1Tu-
Tep, 2011. - 331c.+anekrpon.ont.auck. - Conepk.koMnakT-gucka: ¢.330.

2. bonbmakos, B.I1. OcuoBsl 3D-monennpoBanus. M3yuaem padory B AutoCAD, KOM-
ITAC-3D, SolidWorks, Inventor : yae6HOe mocobue nms By3oB / B. I1. bonbmakos, A. JI. Boukos.
- CII6.: IMTutep, 2013. - 300c. - (YuebHbIit Kypc).

3. Amutpues, 3.A. OCHOBBI aBTOMaTHU3UPOBAHHOTO ITPOEKTUPOBAHUS | yueOHOE rmocodue
st By30B / O. A. JImutpues. - Komcomonbck-Ha-Amype: M3a-Bo Komcomonbckoro-na-Amype
roc.TexH.yH-Ta, 2005. - 78c.

4. 3umuna, JI. Paboraem B AutoCad 2000 / JI. 3umuna. - M.: Oepaneit, 2000. - 416¢.

5. Pomansbruea, O.T. MHxeHepHas 1 KOMIbIOTepHas rpaduka : ydeOHUK 1715 BY30B C JH-
crani.ooyderrem / 3. T. Pomansruesa, T. 0. Cokonona, I'. @. [llanaypuna. - 2-e uzn., nepepad.
- M.: IMK Ilpecc, 2001. - 586¢.+31€KTpOH.ONT. IUCK.
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https://znanium.com/catalog/product/443226

6. Uexmapes, A.A. NmxenepHas rpaduka : yaueOHHUK U1t By30B / A. A. Uekmapes. - 7-¢
u3., cTep., 6-e u3m., crep., S-e usl., 4-e usj., crep., 3-¢ u3l., crep. - M.: Boicias mkosna, 2007,
2005; 2004; 2003; 2002; 2000; 1998. - 365c.

7. Jlarepb, A.W. NnxenepHas rpaduka : yueOHuk nis By30B / A. U. Jlareps. - 4-e usn., ne-
pepab. u jor. - M.: Beiciias mkona, 2006; 2003. - 335¢

8. Kokomko, A.®. MmxenepHas rpaduka [ DIeKTpoHHBIH pecypc] : yaeOHoe mocodue /
A.®. Koxomko, C.A. MaTiox. — DIEKTpOH. TEKCTOBbIE JaHHbIe. — MuHCK: PecyOnukaHcKuii
WHCTUTYT npodeccuonaabHoro oopazosanus (PUIIO), 2016. — 268 c.

9. Kokomiko, A.®. UmkenepHas rpaduka. [Ipaktukym [DneKTpoHHBINA pecype]| : yueOHOe
nocobue / A.®. Kokomko, C.A. Martrox. — DJIEKTpOH. TEKCTOBBIC JaHHBbIe. — MuHCK: Pecry0-
JUKAHCKUHM MHCTUTYT NpodeccuonanbHoro oopaszosanus (PUII0), 2016. — 88 c.

8.3 MeToauuyecKue YKa3aHus NJId CTYACHTOB 110 OCBOCHUIO TUCHUIIJTUHBI

1. 3onorapeBa, C.B. Haueprarenbnas reomerpust : yueOHoe mocodue / C.B. 3omorapesa.
Komcomonsck-Ha-Amype: ®I'bOY BO «KHAI'TY» , 2017. -92 c.
2. 3onotapeBa, C.B. Umxenepnas rpaduka: yuebnoe nocodue / C.B. 3onorapesa. Komco-

Mouibek-Ha-Amype: ®T'BOY BO «KHAT'Y» 2017 — 83 c.

8.4 CoBpemeHHBIe IpodeccnoHaAIbHBIE 0a3bl JAHHBIX U HHPOPMALIMOHHbIE
CIPaBOYHbIE CUCTEMBI, HCIIOJIb3yeMble NPU 0CYIeCTBIEHHH 00Pa30BaTeJILHOIO MpoLecca
10 JMCHHUNIHHE

1. DnextpoHHo-OnbnoTeunas cucreMa ZNANIUM.COM.

HoroopNe 4997 56¢ K3 21 1 2727000769 270301001 0010 004 6311 244 otl13anpens 2021 r.

2. DnexkrpoHHO-0nOMoTeyHast cucrema [IPRbooks.

JInuensnonnslit foroBopNe EIT 44/4 na npegocTaBiieHre JOCTYMA K 3JIEKTPOHHO-ONOINOTEUHOM
cucreme [PRbooks K3 21 1 2727000769 270301001 0010 003 6311 244 o105 despans 2021 r.

3. ObpasoBarenbHas matgopma KOpaiir.

Horosop Ne EI144/2 na okazaHue yciayr 1o NpeoCTaBICHUIO JOCTYIa K 00pa30oBaTEILHOM IJIaT-
¢dopme K3 21 12727000769 270301001 0010001 6311 244 ot 02 despans 2021 r.

4. DnextponHo-oubnmuoreunas cucrema eLIBRARY.RU (nepuoanueckue nzganus)
Horosop Ne EII 44/3 na oka3zaHue yciyr AOCTyHa K 3JeKTpOHHbIM n3ganusam K3 211 272
7000769 270 301 001 0010 002 6311 244 ot 04 despans 2021 r.

5. «CeteBast 371eKTpOHHas OMOIMOTEKa TEXHUUECKUX By30B» Ha muatdopme DbC «Jlanby.
Horosop Ha okazanue ycayr Ne COb HB-228 ot 14 utons 2020 r.

6. udopmarnmonHno-cnpaBounsle cucreMsl «Koaekcy/ «Texskcnepr». CornameHue o co-
tpyaHudectse Ne 17/21 ot 31 mast 2021 r.

8.5 Ilepeuennb pecypcoB HHGOPMALNMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn « AHTEpHETY,
HEO00XOUMBIX /IJIsl OCBOCHUS TUCHHUILIUHBI (MOYJIfA)

1. JlonoiaHUTENbHBIN 00y4aromuii Kypc:

- lludbposoe mogenmupoBanue 3D neraneit

(https://universarium.org/course/1091).

- KomnbrotepHas rpaduka B MH)KEHEPHOM aHAJIM3€ U HAYYHOH BU3yalnu3aluu

(https://www.intuit.ru/studies/courses/587/443/info)

- ABTOMaTU3UpPOBAaHHOE MPOEKTUPOBAHNUE MTPOMBIIITIEHHBIX U31€TUN

(https://www.intuit.ru/studies/courses/650/506/info)

2. Begymuii poccuiickuii ”HQOPMAIMOHHBIN pecypc, NOCBALICHHbIH aBTOMAaTH3AI[MH HHKE-
HepHoit nesrenpHocTu, CAIIP: http://isicad.ru

3. XKypnan «CuctemMsl aBTOMATU3UPOBAHHOT'O IPOEKTUPOBAHUSY: http://sapr-journal.ru/


https://universarium.org/course/1091
https://www.intuit.ru/studies/courses/587/443/info
https://www.intuit.ru/studies/courses/650/506/info
http://sapr-journal.ru/

8.6 JInueH3noHHoe U CBOOOIHO pacnpoCTpaHsieMoe MPOrpaMMHoe odecnevyeHue, uc-
MoJIb3yeMoe MPH OCYIIeCTBJIeHHH 00Pa30BaTeILHOTO MPoIecca Mo AUCHUIIINHE

Tabnuia 7 — [lepeuens MCnoab3yeMoOro NporpaMMHOT0 o0ecreueHus

Haumenosanue [10 PexBU3UTHI / YCIIOBUSI HCTIOIB30BAHMS
Microsoft Imagine Premium Jlunen3uonnsrit toroBop A2223 Ne008/65 ot
11.01.2019
OpenOffice CB0OO/THAS JIUIICH3HUS, YCIIOBHUS HCIIOJIb30BAHUS 10
ceeuike: https://www.openoffice.org/license.html
Simens NX NX Academic Perpetual License Core
CAD+CAM+CAE Jloroop Ne EI144-52 ot 08.12.2015
LVMFlow CV Bepcus 4.7 AxanemMuueckast
Jlunensnonnsiii forosop Ne EI144-09 ot 21.10.16

9. Opranu3anoHHO-NeAAroruyecKkne ycJIoBusi

Opranuzanus o0pazoBaTeIbHOIO MPOLEcca PErIaMEHTUPYETCsl YUeOHbIM IJIAHOM UM PacIu-
caHMeM Y4YeOHbIX 3aHATHH. SI3bIk 00y4yeHus (mpenojaBaHusi) - pycckuil. [[ist Bcex BUAOB ayau-
TOPHBIX 3aHATUHN aKaJleMUYECKUH Yyac YCTaHABIMBAETCS MPOJIOJKUTEIBHOCTBIO 45 MUHYT.

[Tpu popMupoBaHUH CBOCH HHIMBUAYATHHONH 00pa30BaTEIbHON TPACKTOPUHN O0YUAFOIIUICS
UMeeT IpaBO Ha Iepe3aueT COOTBETCTBYIOIIUX JAUCLMIUIMH M HPOQEecCHOHANbHBIX MOAYJeH,
OCBOEHHBIX B IPOIIECCE MPEAIIECTBYIOIEr0 00YUEHMsI, KOTOPbI 0CBOO0XK1aeT 00yUaroerocs: ot
HE00XO0AUMOCTH MX IIOBTOPHOI'O OCBOEHHUS.

9.1 O6pa3oBaTte/ibHbIE TEXHOJIOTHHI

VY4ebHbIil npolecc Npu NpenoJaBaHUK Kypca OCHOBBIBACTCS Ha MCIOJIb30BAHUU TPAJAULIH-
OHHBIX, UHHOBAIIMOHHBIX U JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TeXHOJOTui. TpanuuroHHbIe 00-
pa3oBaTeNbHble TEXHOJIOTUU MPECTaBICHbl CEMUHAPCKUMHU 3aHATUSAMH (J1a0opaTOpHbIe paboTHl,
KOJUIOKBUYMBI). IHHOBaIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTUN UCIIONIBb3YIOTCA B BUJIE IIUPOKO-
IO IPUMEHEHUs aKTUBHBIX U MHTEPAKTUBHBIX ()OPM ITPOBEAECHUS 3aHATHH.

JlucTaHoHHbIe (MHPOPMAIIMOHHBIE) 00pa30BaTEIILHBIC TEXHOJIOTHH PEATTM3YIOTCS MPH aK-
TUBU3AIMM CaMOCTOSTEIILHOM pabOThl CTYyJEHTOB B MH()OPMALMOHHOW 00pa30BaTeNbHON cpefe
By3a IOCPEJICTBOM MPUMEHEHMS pa3pabOTaHHOTO TUCTAaHIIMOHHOTO Kypca « OCHOBBI aBTOMaTH3HU-
POBAHHOI'O IPOEKTUPOBAHUA, PA3MELIECHHOTO HA CaliTe YHUBEPCUTETA.

9.2 3aHATHSA JEKIIUOHHOT0 TUIIA

JIeKIIMOHHBIN KypcC MpeanoaraeT CUCTEMaTU3UPOBAHHOE U3JI0’KEHHE OCHOBHBIX BOIIPOCOB
y4eOHOro IJjaHa.
JIEKIIMOHHBIN KypC COAEPXKHUT HauOONbLIMK 00beM MHpopManuu U obecreuuBaer Ooiee
riy0OKOe MOHUMaHKNe Y4eOHBIX BOIIPOCOB IPHU 3HAYMTEIIEHO MEHBIIICH 3aTpaTre BpEMEHH, YeM ITO
TpebyeTcst OOJIBIIMHCTBY CTYIEHTOB Ha CaMOCTOATEIbHOE U3yUeHUE MaTepuaa.

9.3 3aHATHS CEMUHAPCKOI0 THIIA

CemuHapcKue 3aHATUS MPEACTABIAIOT COOON JETANM3ALUI0 U YIIyOJieHue 3HaHUN M3y4eH-
HOro Marcpuajia, mpOBOJATCA B LEIAX 3aKPCIIJIICHHUA HABBIKOB U yMeHI/II\/'I KypcCa U OXBaTbIBAarOT BCC
OCHOBHBIE pa3/iebl.

OcHoBHOH (hopmOl ITpoBeEHHS KOJUIOKBUYMOB SIBJISIETCSI 0OCYKIeHHe Harboiiee mpooiem-
HBIX M CJIOXKHBIX BOIPOCOB IO OTJIEJIBHBIM T€MaM, a TaKke pa3dop MpUMepoB U CUTYAIUH B ayau-
TOPHBIX YCJIOBUSAX. B o0s3annoctu nmpenoaaBaTeyiad BXOOAT: OKa3aHUC MeTO)IquCKOﬁ oMo "
KOHCYJIBbTHUPOBAHUC CTYACHTOB 110 COOTBCTCTBYIOIIIUM TCMaM KypcCa.

AKTHBHOCTP Ha CEMHHApPCKUX 3aHATHAX (KOJUIOKBHYMAax) OIIEHHBAETCS IO CJIEAYIOIINM
KPUTEPUSIM:


https://www.openoffice.org/license.html

OTBETHI HA BOIIPOCHI, IIPEAIaracMble IPENoAaBaTEIEM;
y4acTHUE B JUCKYCCHUSX;
BBIIIOJIHCHUE IIPOEKTHBIX U UHBIX 3aaHUN;
aCCHCTHPOBAHME NPENOJABATEINIO B IPOBEICHNUHN 3aHATUH.
OTBeT AOKEH OBITH ApryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJHOCIOXKHBIM, COJEPKATb
CCBIJIKM Ha UCTOYHHUKH U OLICHUBACTCS COTJIACHO TEXHOJIOTMYECKOM KapThI.

9.4 CamocTosiTe/ibHasA padoTa 00yYaOIIUXCS M0 JUCHUILIMHE (MOAYJIIO0).

CamocrosiTenpHass paboTa CTYyJIGHTOB — 3TO IMPOIIECC aKTUBHOTO, IEJICHANIPABICHHOTO MPH-
0OpeTeHUs CTYJICHTOM HOBBIX 3HAHUW, YMEHHI 0€3 HEMOCPEICTBEHHOTO yUaCTHs MPEIOIaBaTeNs,
XapaKTEPU3YIOUTUHCS TPEIMETHONW HAIPaBICHHOCTHIO, Y (HEKTUBHBIM KOHTPOJIEM U OIICHKOH pe-
3YJITaTOB JACSATEILHOCTH 00YYaOIIErocs.

Ienu camocToATeIbHON PabOTHI:

CHCTEMaTU3als U 3aKPEIUICHUE MOJYYCHHBIX 3HAHWW U MPAKTUYECKUX YMEHUM CTYIECH-
TOB;

yriyOJIeHUE U pacIIMPEeHUE TEOPETHUECKUX 3HAHUM;

dbopMupoBaHHEe YMEHHI UCIOJIH30BaTh HOPMATHUBHYIO U CIIPABOYHYIO JOKYMEHTAIIHIO,
CIIELIMAIBHYIO JIUTEPATYPY;

pa3BUTHE MO3HABATEIBHBIX CIHOCOOHOCTEH, aKTUBHOCTH CTYACHTOB, OTBETCTBEHHOCTH U
OpPraHu30BaHHOCTH;

(GhOpMHPOBAHHE CAMOCTOSTEILHOCTH MBIIIJIECHUS, TBOPYECKOW HHHUIIMATUBBI, CIIOCOOHO-
CTEl K CaMOPa3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U CAMOPEAIU3ALIHNH;

pa3BUTHE UCCIIEI0BATEIbCKUX YMEHUHN U aKaJIEMUUECKUX HABBIKOB.

CamocrosiTenbHast paboTa MOXKET OCYIIECTBISATHCS WHAWBUIYAIBHO WM TPYIIIaMU CTY/EH-
TOB B 3aBUCHMOCTH OT LI€TIH, 00beMa, YPOBHSI CJIO’KHOCTH, KOHKPETHON TEMAaTHUKH.

TexHONMOTHS OpraHU3aIii CAMOCTOSITEIFHON PadOThI CTYJACHTOB BKJIIOYAET MCIOJIHb30BaHUE
pa3paboTaHHOTO AUCTAHIIMOHHOTO Kypca «OCHOBBI aBTOMAaTH3WPOBAHHOTO IMPOCKTHPOBAHUSY,
Pa3MEIIeHHOr0 Ha caiiTe YHUBEpcUTeTa, HHOPMAITMOHHBIX U MAaTePUATHbHO-TEXHUYECKUX PECyp-
COB YHUBEPCHUTETA.

KonTtposb pe3ynpTaToB BHEAYAUTOPHOM CAMOCTOSITEILHON pabOThl CTYJIEHTOB MOXET MPO-
XOJUTH B DJIEKTPOHHOM, MMCEMEHHOMW, YCTHOM UITH cMelaHHOH (hopme.

CryaeHThl TOHKHBI TIOJIXOIUTh K CAMOCTOSITEIFHON paboTe Kak K HaWBaXXHEHIIEMY CpPEeJi-
CTBY 3aKpeIUIeHUS U Pa3BUTHS TEOPETUUYECKUX 3HAHHM, BHIPAOOTKE €IMHCTBA B3TJISA0B Ha OT-
JeTbHBIE BOIIPOCHI Kypca, MPUOOPETEHHs OINPEICIICHHBIX HABBIKOB MCIOJIb30BaHUs Mpodeccuo-
HaJTbHOMW JIUTEPATYPHI U SJIEKTPOHHBIX 00pPa30BaTEIbHBIX PECYpPCOB.

9.5 MeTroanuecKkue yKa3aHus i 00y4alOUIUXCS 110 0CBOEHUIO U CIUTIIHHBI

ITpu u3y4eHnu TUCUUIUIMHBI 00YYaroIMMCs 1IeIeCO00Pa3HO BIMOIHATE CIEIYIOLINE PEKO-
MEHIAIWN:

1. U3yuenue yueOHOM TUCIUIUIMHBI JOHKHO BECTHUCH CUCTEMATHUECKH.

2. [Mocne u3yveHus Kakoii-mubo TeMbl (paszena) peKOMEHIYETCs 10 MaMsATH BOCIIPOU3BECTH
OCHOBHBIE TEPMHHBI, OIIPEJIETICHHUS], TOHATHS Kypca.

3. Ocoboe BHUMaHUE ClIeyeT YAESIUTh OATOTOBKE U BBIITOJHEHUIO OTYETOB 110 JIAbopaTop-
HBIM 3aHATHSM, pacdyeTHO-TpapuuecKuM paboTaM, MHIUBUAYAJIbHBIM 33/IaHUSIM Ha CaMOCTOS-
TeJIbHYIO0 paboTy U MOJATOTOBKE K TECTaM.

4. Besa TemaTHKa BOIIPOCOB, U3yYaeMbIX CaMOCTOATEIbHO, MHANBUIyaJIbHBIE 3aJaHUs, [IPU-
Mephel paboOT M KPUTEPUH WX OIICHUBAHUS 3aJI0KCHBI B DJIEKTPOHHBIN 00pa30BaTENBHBIA KypC
«OCHOBBI aBTOMaTH3UPOBAHHOTO MPOEKTUPOBaHUs». [IpernosaBarens 3HAKOMUT OOYUYaAIOLIUXCS C
OCHOBAaMH pabOThI B pecypce.

ITpu camocTosATENEHON MPOPAOOTKE MEKTPOHHOTO Kypca 00yUaromecs J0JKHBI:

BHUMATEIbHO U3YyYUTh MaTepHall KaKJJOM TEMbI ¥ IPUMEPHI BBITIOIHEHUS padoT;
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CaMOCTOSITENIbHO TpopaboTaTth Marepuail U ohopMuTh Ja00paTOpPHBIE U MHIUBHUIYaJb-
HbIE pa0OTHI B COOTBETCTBHH C 3a/[aHHUEM,

U3YYUTHh PEKOMEH/IOBAaHHYIO JIUTEPATYPy U O3HAKOMHTHCS C DJIEKTPOHHBIMH 00yYaroIlu-
MH pecypcamu;

CaMOCTOSITENILHO BBIMOJIHUTH 33/1aHUS, aHAJIOTUYHbIE MTPe/IaraéMbIM Ha 3aHATHAX;

UCTIONIb30BATh [T CAMOIIPOBEPKU MaTepHaibl POH/IA OLICHOYHBIX CPE/ICTB.

CJICZIUTD 32 KAYECTBOM MCIIOJHEHHUS K CBOEBPEMEHHOCTBIO MTOITOTOBKH PadoT.

10 Onucanue MaTepuaIbHO-TEXHUYECKOT0 o0ecneyeHnsl, He0OX0AMMOro /1JIsi
OCYIIeCTBJIEHUSI 00Pa30BaTEJbHOI0 MPOoLecca Mo JUCHUILUIHHE (MOXYJII0)

10.1 YueOHo-1200paTopHOEe 000py10BaHHUE
Tabmuia 8 — [lepeuens o0opynoBaHus 1ab0paTOpun

HaunmenoBanue aynuropuu

(HaﬁopaTopI/m) HCHOJ’ILSY@MOG 060py,Z[OBaHI/Ie

Aynuropus

429-3 MynbTUMeIUIHBIN Ki1ace - 12 Iepconansubix 9BM (intel Core i5,

CAIIP 8I'b O3V, 1I'b Buneo), nuuensunonnoe CAD-
IpOrpaMMHOE 00€CIIEUEHHE;

- 1 Ilepconansnas 9BM npenogaBatens;

- 1 MynbTUMeIUHHBIN IPOEKTOP C HUHTEPAKTUB-
HBIM 9KPaHOM,;

423-3 MynbTUMeIUIHBIN Ki1ace - 12 Iepconansupix 9BM (intel Core i5,

CAIIP 8I'b O3V, 1I'b Buneo), nuuenzunonnoe CAD-
IpOrpaMMHOE 00€CIIEUEHHE;

- 1 Ilepconansnas 9BM npenonaBarens;

- 1 MynbTUMeIUHHBIN IPOEKTOP C MHTEPAKTUB-
HBIM 9KPaHOM,;

10.2 Texnuyeckue U 3JIeKTPOHHbIE CPeICTBA 00yUeHH S

[Tpu mpoBeneHUN 3aHATUI UCIOIB3YETCS aAyAUTOPHS, 000pyIOBaHHAs KOMIIBIOTEPOM, MPO-
€KTOPOM (CTallMOHAPHBIM WJIM MEPEHOCHBIM) Ui OTOOpa)KeHUsl MPe3eHTAlMM U pa3IuYHOIo Ma-
Tepuana.

Jlia peanu3anuyu JUCHUIUIMHBI U CAMOCTOSATENbHON paboThl CTYJIEHTOB MOJTOTOBJIEHHI Cle-
IYIOIUE IPE3CHTALNN

1. CoBpeMeHHbBIE CHCTEMBI AaBTOMATH3UPOBAHHOTO MPOEKTHpOBaHUs padoT. CTpykTypa,
KkJaccuuKkanus, Ha3HaYeHUe.

2. TexHONOTHH OBICTPOTO IPOTOTUITHPOBaHUS. CTPYKTYpa, aHATH3.

3. AIIUTUBHBIE TEXHOJOTHUH.

4. baspl nanHbIx. CrcTeMbl yIpaBiieHus: 6a3aMy 1aHHBIX.

5. ABTOMaTH3MpPOBAHHBIE CHCTEMbI YIIPABICHHS TEXHOJIOTHYECKUMU MPOLIECCAMMU.

6. [IpuHIMIEI TM(POBOTO MPOU3BOICTBA B MAITMHOCTPOCHHH.

JlabGopaTropHble 3aHATUA
Jlnst 1abopaTopHBIX 3aHATUI Hcnonb3yercs ayautopust Ne 423-3, ocHaiieHHas 0o00pya0Ba-
HUEM, YKa3aHHbIM B Ta0I. 8.

CamocrosiTesibHas padora.

[TomerieHust 11s1 CaMOCTOSATENBHOM PabOThl OCHAIIEHbl KOMIBIOTEPHON TEXHHKOH € BO3-
MOKHOCTBIO MOJKIIOUYEHUs K ceTu «VHTEepHEeT» U JOCTYNOM K 3JIEKTPOHHON MH(POPMAIMOHHO -
oOpasoBartenbsHOi cpene KHAI'Y:

- yprainbHEIN 3a11 HTh KHATY;
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- KOMIBIOTEpHBIE Kiacchl (ayn. 423, 429 kopmyc Ne 3).

11. MubIe cBeaeHus

MeToxmqecmle PEKOMEHIAIINH I10 oﬁyqenmo JUI ¢ OrpaHUIYCHHBIMHA BO3MOKHOCTAMHU
310pOBbS U HHBAJIUA0B

OcBoeHME NUCLUIUIMHBI OOYYaroIMMHCS C OTPAaHMYEHHBIMM BO3MO>KHOCTSIMH 3]I0pOBBS
MOJKET OBbITh OPraHU30BAaHO KAK COBMECTHO C JIPYTMMH OOYy4arOIIMMHUCS, TaK U B OTAEIbHBIX
rpynnax. IIpenmnosnaratoTcs cnenuaibHble YCIOBHS AJIs MTOJIy4eHMsI 00pa3oBaHMs 00y4YaroUMMUCS
C OrpaHMYCHHBIMHU BO3MOKHOCTSIMH 3/10POBBSI.

[Mpodeccopcko-nienarorndeckuii  cocTaB 3HAKOMHUTCS C  TCHUXOJIOT0-(pH3UOIOTHIECKUMU
0COOEHHOCTSIMH 00yYarOIIMUXCsl MHBAJIMAOB U JIUL C OFPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pOBbs,
WHIMBUIYAIBHBIMU MIPOTpaMMaMy peabuIuTaluy HHBAIKMAOB (pu Hamuuun). [Ipu Heobxoammo-
CTH OCYIIECTBIISIETCS JONOJHUTEIbHAS MTOAJIEpAKKa MPENoaBaHus ThIOTOPaMHU, IICUXO0JIOTaMH, CO-
[UATBHBIMU paOOTHUKAMH, TPOIIEAITNMH OATOTOBKY aCCUCTEHTaMH.

B cooTBercTBUM ¢ METOAMUYECKUMH pekoMeHaauusMu MuHoOpHayku PO (yrB. 8 ampens
2014 r. N AK-44/05BH) B Kypce IpeIIoiIaraeTcsi HCIoIb30BaTh COMAILHO-aKTUBHBIC U pedIiek-
CHBHBIE METO/bl O0y4YEeHMs, TEXHOJIOTUM COLUOKYJIbTYpHONH peadWIMTallMK C LEeNbI0 OKa3aHUs
IIOMOIIY B YCTAHOBJIEHUM MOJHOLEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUM C JAPYTUMHU CTYyJEHTaMH,
CO3JIaHMM KOM(OPTHOTO MCUXOJIOTHYECKOr0 KiMMara B cTyjeHueckoil rpymnme. [lonbop u paspa-
00TKa y4eOHBIX MaTEpUATIOB IMPOHU3BOATCS C YUETOM IPEIOCTABICHHUS MaTepuana B Pa3IMIHBIX
¢dopmax: ayauanbHOW, BU3yaJbHOM, C HCIOJIB30BAHUEM CIIELUAIBHBIX TEXHUUYECKUX CPEICTB U
MH(POPMAIIMOHHBIX CHCTEM.

OcBoenne qucuuiuivHel aunamu ¢ OB3 ocyliecTBisieTcs: ¢ UCHOIb30BAHUEM CPEJCTB 00Y-
YEeHHUs1 OOIIEeTO M CIEeNUAIbHOTO Ha3HAuUeHHs (MIEPCOHAIBLHOTO U KOJUIEKTUBHOTO MCIIOJIB30BAHMUSA).
MarepuaabHO-TEXHHUECKOE oOOecreueHre MpeaycMaTpuBaeT MpPUCIIOCOOICHUE ayauTOpuil K
Hy)xJam aun ¢ OB3.

dopma npoBeACHUs aTTECTAlUU I CTYI€HTOB-UHBAJINIOB YCTAHABIMBAECTCS C yYETOM HMH-
JTUBHUIYAJIbHBIX Tcuxopu3ndeckux ocobenHocte. [ns crymentoB ¢ OB3 mpemgycmarpuBaeTcs
JocTynHas popMa mpeaoCcTaBIeHHs 3aJaHUI OLIEHOYHBIX CPEJCTB, & MMEHHO:

B M€YaTHOW WJIM 3JIEKTPOHHOU (opMe (A1 UL ¢ HapYUIEHUSIMH OTIOPHO-JBUTATEIBHOTO
amnmnapara);

B II€YaTHOM (popme WiM AMEeKTpOHHOU (opMe C yBEIMUYEHHBIM HIPU(TOM U KOHTPACTHO-
CTBIO (7151 JINL] C HAPYLIEHUSMHU CIIyXa, PeUH, 3pEHUs);

METOJIOM YTEHHS ACCUCTEHTOM 3a/laHusl BCIYX (IS UL C HAPYLICHUSIMU 3PEHUS).

CryzneHTaM ¢ MHBAJIMAHOCTBIO YBEIINYMBAETCS BPEMsI Ha MIOJTOTOBKY OTBETOB Ha KOHTPOJIb-
HbI€ BOINpPOCHI. {71 TakuX CTYJAEHTOB INpeaycMaTpuBaeTcs NOCTymHas (opma MpeaocTaBICHUS
OTBETOB Ha 33/1aHUs, & UMEHHO:

NUChMEHHO Ha Oymare Wi HabOpOM OTBETOB Ha KOMITbIOTEpE (JJIS1 JIUI] C HAPYIIEHUSIMU
cllyxa, peun);

BBIOOPOM OTBETa M3 BO3MOXKHBIX BapHAHTOB C UCIOJIb30BAaHUEM YCIYTI acCHUCTEHTa (IS
JIMII ¢ HApYIIEHUSMHU OMOPHO-ABUIaTEeIbHOIO anlapara);

YCTHO (JUIs1 JIUI[ C HAPYIIEHUSIMU 3PEHHUSI, OTIOPHO-IBUTATEIHHOTO arlnapara).

IIpu HeoOxoauMocTH it OOyYarOIUXCS ¢ WHBAIMIHOCTBIO MPOLEAYpa OLEHUBAHUS pe-
3yJlbTaTOB OOYyUEHUSI MOKET IPOBOJAUTHCS B HECKOJIBKO ITAMOB.
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[Tpunoxenue 1

®OH/I OLIEHOYHbIX CPEJICTB'

o IMCIOMIIJIMHE

OCHOBBI ABTOMATH3UPOBAHHOI0 IPOCKTHPOBAHUSA

Hanpasienne noaroroBku 18.03.01 Xumuueckas mexnonocus
Hamnpasnennocts (mpoduis) Xumuyeckas mexnonocus npupoOHblX dHepeoHocumenel u
00pa30BaTEILHON IPOTPAMMBI | Y2IePOOHBIX MAMEPUATIO8
KBanuduxarus BeimycKHUKA baxanasp
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Bun npomexxyTouHOM aTTecTanuu ObecnieunBaroliee nojpasieacHue

3auem c oyernkotl

Kageopa CAIIP - Cucmembi
ABMOMAMUZUPOBAHHO20 NPOECKMUPOBAHUSL

' B 1aHHOM MPUIJIOKEHUH TIPEICTABICHBI THIIOBBIE OIIEHOYHBIC CpencTBa. [10THBIN KOMILIEKT olle-
HOYHBIX CPEJICTB, BKIIOYAIOIINIA BCe BAPHAHTHI 3aJaHUI (TECTOB, KOHTPOJIBHBIX PadoT U Ap.),
npeaaraeMbix oOyJaronemMycs, XpaHuTcs Ha kadeape B OyMakHOM U 3JIEKTPOHHOM BH/JIE.
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1 IlepeuyeHb MIaHMPYEMBIX pPe3yJIbTATOB 00y4eHHs N0 JUCHUILIHHE (MOAYJII0),
COOTHECEHHBIX € IIJIAHUPYEMBbIMHU pe3y/IbTaTaMHi 00pa30BaTeIbHON NPOrpaMMbl

Tabnuna 1 — KomnereHuu u njaaHupyeMble pe3ysbTaTbl 00y4eHUs MO0 JUCIUILTHHE

Kon n HauMeHOBaHUE KOMIIE-
TEHIINU

Nupukatopel 10CTHKEHUS

IInanupyemsle pe3ysbTaTsl
00y4yeHMs 110 JUCLUIUINHE

Ob6memnpodeccnoHanbHbIC

OIIK-2 CriocobeH ucnoib30-
BaTh MaTeMaTu4eckue, Gu3u-
YECKUC, (1)I/I3I/IKO'XI/IMI/I‘-I€CKI/I6,
XMUMHYECKHE METOIBI JIJIS Pe-
IICHUS 32,124 MPOPECCHOHATb-
HOU JIeATETBHOCTH

OIIK-2.1 3naeT maTeMaTH4C-
ckue, pusnyeckue, GU3NKO-
XHMHYECKHE, XUMHYECKHE METO-
JIbI JIJISL pEIIeHUs 3aaa4 mpodec-
CHOHAJIbHOM JeSITCIIFHOCTH

OIIK-2.2 Ymeer peluath 3aa4u
npodeccnoHanbHOM e TeNbHO-
CTH IIPHU IOMOIII MaTeMaTHye-
CKHX, (PU3UYECKUX, PUZUKO-
XUMHYECKHUX, XHMUYECKUX METO-
JIOB

OIIK-2.3 Bnaneer HaBbIKaMu
BBITIOJTHEHUSI MATEMaTHYECKUX
pacueroB, pU3nYECKuX, HPU3NKO-
XUMHUYECKHUX, XUMUYECKUX IKC-
MIEPUMEHTOB JIJIS PEIICHUS 3a/1a4
po¢eCCUOHATILHOMN J1eATeNbHO-
CTH

3HaeT COBPEMEHHbIC UH-
(dhopMaIMOHHbBIE TEXHOJIOTUU
IJid pCUICHWA TUIIOBBIX 3a-
Ja4 mpodecCuoHaNbHOM 1e-
ATCIIBHOCTH.

YMeeT NIpuMeHATh HHCTPY-
MeHTapuil HHPOPMaIIUOH-
HBIX TEXHOJIOTUH JUIs pellie-
HUS 33/1a4 B COOTBETCTBYIO-
IUX 00IACTAX.

Brageer HaBBIKAMH HCITOIb-
30BaHUs UH(HOPMAITHOHHBIX
TEXHOJIOTHI JIJIs1 PEIICHHS
TUTIOBBIX 33124 MPodeccHo-
HaJIbHBIX JIESITEILHOCTH.

Ta6nuna 2 — [laciopT oHAa OLIEHOYHBIX CPEACTB

KonTposmpyembie ®opmupyemass | HaumenoBanue
pasaeJibl (TemMbl) KOMITeTEeHIHA OLICHOYHOI'0 IMoka3aTenu OLeHKHU
AUCUMILIMHBI cpeAcTBa

VYposuu ucnoaszyembix CATIP. [Toaroroska acku3oB B cucteme Siemens NX. I'eomerprueckue
orpannueHusi. CummeTpuyHocTh. IlocTpoeHne reomeTpuyeckux Mozeei npy NoAroToBKe uc-
xoHoi nHpopmanuu B CAIIP TexHon0rnueckux mporeccoB. ITarsl HPOSKTHPOBaHHS. Mcmonb30-
Banue CAIIP nHa Bcex sranmax npoextupoBanus (Tema 1-6).

JlokanbHbIE U CETEBBIC
CAIIP. Knaccuduxamus u
YPOBHHU COBPEMEHHBIX
CAIIP B mnpou3BOJICTBE.
CAD-CAE cucremsl mpo-

CKTUPOBAaHUA.

OIIK-2

Komnoksuym

CryneHT oTBe4aeT Ha KOH-
TPOJIBHBIE BOIIPOCHI U YMEET
JIOTUYECKU IIPABUIIBHO II0-
CTPOUTH OTBET. 3HAET METO-
JIbl NIPOCLUPOBAHUA U II0JY-
yeHus: u3o0pakeHuil. Ba-
JleeT OCHOBHBIMU IIPUHIIU-
IIaMHA TPEXMEPHOI'O MOJEIN-
pOBaHUs.
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OCHOBBI
MOJICJTUPOBAHHUSI.

mens NX.

TBEPJIOTEIBHOTO
BriTsiru-
BaHUE, BpalleHHe, OyJeBbI
omepanuu B cHcTeMe Sie-

NuauBunyansHbie
3aaHUs

CtynaeHT crnocoOeH aHau-
3UpoBaTh W 0000IIaTH WH-
dbopmaruio npu BeIOOpE Ba-
puanta (cmocoba) Mojaenu-

Pacuetno-
rpaduueckas pabo-
Ta

pOBaHUS HM300paXKEHUS W
CIPABIATHCSA C 33JaHHEM B
MTOJTHOM 00BEME.

[ToHnmaer mMeTONMKY co3/a-
HUSL COOpPOYHBIX TpEXMep-
HBIX MOJEJIEH.

KavyectBenHo  odopmirsier
paboTBl B COOTBETCTBHH C
tpeboBanusimu ECKJI.

DreMeHTBI TTOBEPXHOCTHOTO MoieupoBanus B cucreme Siemens NX. OOpe3ka u CIIMBKa 11o-
BepxHocTeil. JIucrossie onepanun B cucteme Siemens NX. OcHOBBI co371aHusI COOPOYHBIX TPEX-
MepHBIX MojeneH B cucteme Siemens NX. BcraBka KOMIIOHEHTOB, CONPSDKCHHUS, TICPEMEIIICHHUS.
CrneuunanusupoBanubsie Moaynu CAIIP nis npoBenenus pacueros. Co3nanue 3anaun. TUNoBon
aNTOpUTM pacueTa (Tembl 7-12)

TpebGoBaHus k cuctemam
CAIIP nns npoekTupoBa-
HUS 000pYyI0BaHUS OTpac-
T, DJIE€MEHThl KUHEMATH-
YECKOr'0 aHajIu3a, y3JIbl

BpalICHUA, 3aJaHue
Harpys3KHu.

OIIK-2

Komnoksuym

CtyaeHT oTBeuyaeT Ha KOH-
TPOJIBLHBIE BOMPOCHI U YMEET
JIOTUYECKH TPABUIBHO TIO-

NuauBuayanbHbIe
3aaHus

CTPOUTH OTBET. 3HAET METO-
Bl IIPOEKTUPOBAHUA U pe-
JAKTUPOBAHUS yepTexeit
pa3IMYHON CJI0’KHOCTH.
Bnageer OCHOBHBIMHU TIpUH-
ouIiIaMmu MOoATOTOBKM KOH-
CTPYKTOPCKOW  JTOKYMEHTa-
ouu.

Pacyetno-
rpaduyeckas pado-
Ta

CryneHT opueHTHpYyETCS B
pEeIIeHNnN OCTAaBIEHHBIX 3a-
Jlad, IPOSIBIISIET CaMOCTOSI-
TEIbHOCTh B UCHOJIb30BaHUU
nokymentoB ECK/I. Opuen-
TUPYETCS B IPEI0KEHHOM
pELIEHNHU, MOXKET €r0 MOAM-
¢bunupoBaTh NpU U3MEHEHUN
YCIJIOBUS 3aJaHUsl.

MeToauueckre MaTepualbl, ONpeaEsaIoNMe MPOLEyphl OLUEHUBAHUSA 3HAHUN, YMEHUH,
HaBBIKOB M (MJIM) OTbITA JEATEIbHOCTH, IIPEICTABIECHbI B BUJE TEXHOJOTUUECKONW KapThl IUCIIU-

MIUHE (Tabnuma 3).

Tabnuna 3 — TexHomorndeckas Kapra

HaumenoBanue Cpoxu HIkana
Kpurepun
OLI€HOYHOI0 BbINOJI- | OLlEHUBA-
OLlCHUBAHUS
CpeacTBa HEHUs HUS

Ilpomescymounas ammecmavus ¢ gpopme «3auem_c_ou»

1 Konnoksuym
(temsr 1,3,5,6,9)

B Teuenue
ceMmecTpa

25
0aimIoB
(5x5)

5 6annos — CTYACHT IPaBUJIbHO OTBCTUJI HA TCOPECTU-
YECKHC BONPOCHI. Ilokazan oTiM4YHbIE 3HAHUS B paMKax
YCBOCHHOT'O y‘l€6HOFO Marepualia. OTBeTHII Ha BCE
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HanmenoBanue
OLICHOYHOI'0
cpeacTBa

Cpoknu
BBIIOJI-
HEeHHA

Ixana
OollcHUBAa-
HUSA

Kpurepun
OlLleHUBAHUS

JIOTIOJTHUTEbHBIE BOIPOCHI.
3 6anna — CTYACHT OTBETHI Ha TCOPETUUCCKUE BOIIPO-
CBI C HeTOYHOCTAMHU. [loKa3an cpeHue 3HAHUS B pam-
KaxX yCBOEGHHOTO y4yeOHOTro Mareprasa. OTBETHII HE Ha
BCE JIOTOJIHUTENIbHBIE BOTIPOCHI.

1 6ann — CTYIEHT OTBETHII HA TEOPETHUECKUE BOTIPOCHI
CO 3HAYMTENILHBIMHU HETOYHOCTSIMH. [l0oKa3an HU3Kue
3HAHHS B PAMKax yCBOCHHOTO y4eOHOro MaTepHana.
OTBEeTHIT HE Ha BCE JIOTIOIHUTEIBHbIEC BOITPOCHL.

0 6ann06 — CTyIEHT HE OTBETHJI HA BOIPOCHI, HE MOT
JIOTUYECKH CTPOUTH OTBET.

NuauBunyans-
HBIE 3aJaHUS
(Tembl

2,4,7,8,10-12)

B Teuenue
cemecTpa

4?2 6auta
(7x6)

7 6an106 — 3a7aHNE BBIIOJHEHO B ITIOJTHOM O00OBEME.
CTyAeHT MmoKa3aj OTJIMYHbIC 3HAHWS U YMEHHSI B paM-
Kax OCBOEHHOTO y4eOHOro Marepuana. OTBETHI Ha BCE
JTOTIOJTHUTEILHBIC BOIPOCHI.

5 6annoe — CTyACHT BBITIONHWII 3a/IaHUE C HEKOTOPBIMHU
3aMeUaHUsAMHU, OKa3all CPESTHNE 3HAHUSA U YMCHUS B
paMKax 0CBOEHHOTO yueOHoro Marepuana. OTBETHI Ha
60J'II)IJ_II/IHCTBO JOIIOJTHUTCIIbHBIX BOHpOCOB.

2 b6anna - CTYCHT BBITIOJHIII 3a/JaHKE C 3aMCYaHHUSIMH,
MoKa3aJl HU3KUE 3HAHUS M YMCHHUS B paMKaX OCBOCH-
HOTO y4eOHOTO Martepuana. He oTBeTHI HAa OOJIBIIHMH-
CTBO JOTOJHUATEIBHBIX BOIIPOCOB.

0 6annoe — CTyICHT BHITIOIHWI 3aJJaHNE HE TIOTHOCTHIO
1 HE MOXET OOBSICHUTH ITOJyIEHHBIC Pe3yIbTATHL

Pacuetno-
rpadudeckas
paborta

(Tembr
2,4,7,8,10-12)

B Teuenne
ceMmecTpa

33 damna

33 6anna — cTyACHT NPABUIBHO BBIMOIHII 3aaHUE.
[MTokasan OTIMYHbBIC BIaCHUS HABBIKAMH IPUMEHECHUS
MOJTYYSHHBIX 3HAHUN ¥ YMEHUHN MPU pelieHuu npodec-
CHOHAJIBHBIX 33]1a4 B PAMKaX YCBOCHHOI'O y4eOHOIrO
Mmarepuana. OTBETHII Ha BCE JIOTIOJIHUTEIIbHBIE BOIPO-
ChI Ha 3allHTe.

28 6anna — CTYJCHT BBITIOJHII 3aIaHHE C HEOOJIbIIU-
MU HeTOYHOCTsIMH. [1oKka3ai Xxoporine BiaaeHus
HaBBIKAMU MPUMEHEHUS MTOJTyUYCHHBIX 3HAHUI U yMe-
HU TP pelIeHr: NpodecCHOHANIBLHBIX 3a1ad B paM-
KaX YCBOEGHHOT0 yueOHOro Marepuana. OTBETHI Ha
OOJIBIIMHCTBO JOMOIHUTEIHLHBIX BOIPOCOB Ha 3aIlUTe.
14 6anno6 — CTyIEHT BHITIONHWI 3aJJaHAE C CYIIIe-
CTBEHHBIMU HeTOYHOCTSIMU. [0Ka3ai y1oBIeTBOPH-
TENIbHOE BIIaJICHUE HABBIKAMU TIPHMEHEHUS MOy YeH-
HBIX 3HaHUI U yMEHUH U pelIeHnH NpodeccHoHaIb-
HBIX 33/1a4 B paMKax YCBOCHHOI'O Y4e€OHOI'0 MaTepHa-
na. [Ipu oTBeTax Ha JOMOJHUTENBHbIE BOIIPOCHI HA
3anuTe OBUIO JOIMYIEHO MHOT'O HETOUYHOCTEH.

0 6ann06 — IpY BHITIOIHEHUH 3aJJaHNS CTYACHT MPOJIe-
MOHCTPHPOBAJI HEJIOCTATOYHbII YPOBEHD BIIAJACHHS
YMCHHSMH M HABBIKAMU TIPH PEIICHIH MPOQeccho-
HAJILHBIX 33]1a4 B paMKaX YCBOGHHOTO Y4eOHOTO Mate-
puana. [Tpu oTBeTax Ha JOMOJIHUTEIBHBIC BOIPOCH HA
3ammuTe OBIIO IOMYIIEHO MHOKECTBO HETOYHOCTEH.

HUTOI'O:

100
0aJUIOB

Kpurepuu oneHku pe3yibTaToB 00y4eHHs 10 JUCIUTLIMHE:

0 — 64 % oT MakCHMaJIbHO BO3MOYKHON CyMMBI OaJlJIOB — «HEYAOBJIETBOPUTEIBHO» (HEIOCTATOU-
HBIA YPOBEHbB JIJIsl IPOMEXKYTOUHOM aTTeCTaIllK 10 JUCLIUIUIMHE);

65 — 74 % OT MakCHUMaJbHO BO3MOXKHOW CyMMBI OQJlJIOB — «YJOBJIETBOPUTEIBHOY» (TIOPOTOBBIN
(MUHUMAJTEHBIN) YPOBEHB);

75 — 84 % oT MakCHUMaJIbHO BO3MOXHOW CYMMBI 0aJlJIOB — «XOPOIIOY» (CpeiHU YPOBEHD);
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HaumenoBanue | Cpokn Ixkana
Kpurepun
OLICHOYHOI'0 BBINOJI- | OLICHHBA-
OLICHUBAHUS
cpeacTBa HEHMS HHUS

85 — 100 % oT MakcMMalIbHO BO3MOXKHOW CYMMBI OAJUIOB — «OTJIMYHOY» (BBICOKHNA (MaKCHMalb-
HBII) YPOBEHbD)

2 TunoBble KOHTPOJIbHbIE 32aHUSI WU HHbIE MAaTepHaJbl, He00X0AUMbIe /1JIsl OLleH-
KM 3HAHMii, yMeHH i, HABBIKOB M (WJIN) ONbITA IeATEJIbHOCTH, XapaKTepPU3yllHe Mpouecc
¢dopmMupoBaHNsi KOMIIETEHIIMH B X0/ie 0CBOCHUS 00Pa30BaTeJbHOM MPOTrPaMMBbI

2.1 3apaHus AJ1s1 TEKYIIEro KOHTPOJIsl yCleBaeMOCTH

KosnokBuym (Tema 1,3,5)
Bomnpocs! 111 Kom1okBryma.
1. Onpenenenue CAIIP. CoctaB u ctpykrypa CAIIP obmiero tuna, Buast CAITP.
Knaccugpukanuusa CAIIP no metogam pelieHns NpoeKTUPYEMBbIX 3a1ad.
2. OcuoBuble koMnoHeHTHI CAIIP B cOOTBETCTBUH ¢ BUIAMHU 00€CIIEUEHUS.
WNurerpanus CAIIP ¢ aBToMaTn3upoBaHHBIMU IPOU3BOJCTBEHHBIMU CUCTEMAMHU.
3. TunoBas nmoruyeckas cxema npoektupoBanus. CTpykrypable noacuctemsl CAITP
U UX cBoMcTBa. MaTemMaTH4eCcKoe MOJEIUPOBAHUE B IPOEKTUPOBAHUHU.
4. Haznauenue u Bo3MoxxHoctu coBpemeHHbIXx CAIIP. [Tonb30Barenbckuii
untepdeiic coBpemennoit CAITP. OCHOBHBIE MPUHITUTIBI MOJICTUPOBAHUS B
CAIIP.
5. Anaromus mojenu u cOopku B Opaysepe coBpemennoit CAIIP. CpoiictBa neranu
u coopku B CAIIP.
6. Co3nanue u penakrupoBanue mabdaoHoB B CAIIP. Pabora ¢ mpoextamu CAIIP.
7. Coznanue 3ckn3oB B CAIIP. Dcku3Hble 3aBUCUMOCTH.
8. O6pa3mMepuBaHue SCKU30B. PenakTupoBanue 3CKU30B.
9. Pa3zmerieHne 3CKM30B Ha Pa3IUUHBIX 3CKU3HBIX IUIOCKOCTSAX. PaboTta ¢
ACKU3HBIMU TUIOCKOCTSIMH.
10. Co3znianre 00BEKTOB Ha OCHOBE BBIIABIMBAHMS U BPAILIEHUS 3CKH30B.
11. PabGoune mIOCKOCTH, OCH, TOUKH: CO3IaHNE U UCITOJIL30BaHUE.
12. Co3nianue u HacTpoiika KOHCTPYKTHBHBIX 3JIEMEHTOB (OTBEpCTHs, (hacKu,
COTpsIKEHMsI, pe3b0bl, 000JI0UKH, pa3pe3bl, (GOPMbI CBUTA 110 TPAEKTOPUH,
dbopMmel o ceuenusiM). PaboTa ¢ sx3emiuisipamu (KOMUU, MaCCUBBI,
CUMMETPUYHBIE OOBEKTHI).
13. Pabora ¢ napamerpamu mozenu B CAIIP. Mcnons3oBanue GyHKIUN 1
BBIPa)KCHU.
14. Ilonb3oBaTenbckue napameTpsl. Buemnue napamerpsl. UMnopT u s3kcnopt
apaMeTpoB.
15. TTapamerpuzarus aeraneii. Tabnuanbie netanu. [Ipon3BogHBIE KOMIIOHEHTHI.
16. BcraBka netaneit u y31moB B cOopku. Co3nanue AeTaield U y3J0B B KOHTEKCTE
cOopku.
17. Tlo3unronupoBaHre KOMIOHEHT B coopke. Hanmoxxenue cOOpouHbIX
3aBUCUMOCTEH.
18. AnmanTuBHBIE KOMIIOHEHTHI cOOpOK. IHCTpyMeHTHI Opay3epa cOOpKH.
19. Ananu3 nepeceveHuii B cOOpkax.
20. BcraBka 6M011M0TeYHBIX 00BEKTOB B cOOpkH. Co3/1aHUE MOIb30BATENBCKUX
O6ubNMoTEK 1 MyOIMKaIs 00bEeKTOB B OMOIMoTeKH. PegakTupoBanue OMOIMOTEK
JeTajien.
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NupuBunyanasnblie 3axanus (Tembr 5,7,8)
1. MoaenupoBanue TeJ MPU MOMOIIHM TPUMUTHBOB. HekoTtopeie BapuaHThl 3amanuii (Tema
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3. JIucroBeie onepanuu. Hekoropeie npumeps! 3ananuit (Tema 8).

Pucynok 1 — JIucroBeie onepanuu B NX Siemens

3. IloBepxHocTHOE MonenupoBanue. Hekoropeie mpumepsl 3ananuii (Tema 7).

Pucynok 2 — [ToBepxHoctHOE MoaenupoBanue B NX Siemens

PacuerHo-rpadpuueckasi padora (Temsr 5,7,8,10,11)

[To 3amanuto mpenoaaBaTeNsi TOCTPOUTH TPEXMEPHBIE MOJENU JeTanel BXOIAIINX B y3el
M cOo3/aTh COOPOUYHYIO TPEXMEPHYIO MOJIENIb MPOMBIIIICHHOW YCTaHOBKHM He(TernepepadoTKH.
[ToATOTOBUTH OTYET, COAEPKALIUN TUTYIBHBIA JTUCT, TPEXMEPHBIE MOJENU JAeTanelt u cOOpKH,
doropeanusm cOOpku, pazdopky monenau y3na (Pucynku 3 - 5). IIpousBecT KMHEMATHYECKHIA
aHaJlu3 U aHAJIU3 COOMPAEMOCTH TPEXMEPHOI COOpPKH.
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Pucynok 3 — BapuaHT cO0pouHOro uepTeska st MoJaeupoBanus «Termio00MeHHHK

Pucynox 4 — Pa3zbopka coopounoii mogenu «TemiooOMeHHUK»
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Pucynoxk 5 — ®otopeanusm cOopouyroro yzna «TemnnooOMeHHHUK.
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Jlucr perucrpanun usmenenui k PI1J1

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KJICHUS U3MEHEHUS

KoanuectBo
CTpaHMI]
A3MEHEHUS

IMoamuce
pa3paboTunka

PIIJT
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