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1. He.]]l/l " 3aJa49YM1 0CBOCHUS JUCHUIIJIMHBI

Henp pucuumiussl: [loaroroBka KBaTM(PHUIMPOBAHHBIX KaIApOB MOCPEACTBOM
dbopMupoBaHUsS y  OOy4yarONmIMXCS  yYHUBEPCAIBHBIX,  OOMIEIPO(PECCHOHANBHBIX |
po)eCCHOHANIBHBIX KOMIETEHIIUH B cOOTBETCTBUU ¢ TpeboBanusmu ®I'OC BO B obmactu
KOMITBIOTEPHOTO MOJICIIMPOBAHUS U QJIMTUBHBIX TEXHOJIOTUH, a TAK)KE PA3BUTHS JINYHOCTHBIX
Ka4yeCTB, MO3BOJIAIONINX PeaIn30BaTh CHOPMUPOBAHHBIE KOMIIETEHIIMH B MpodeccrnoHalbHOI
JIeSATETbHOCTH.
3amayu TUCHUIUIMHEI - yMEHHUE IPUHUMATD PEIICHUS B CIOKHBIX MPOU3BOJICTBEHHBIX
CUTYaIUSX;

- yMEHHE ONTUMU3UPOBATh U ABTOMATU3UPOBATh MPOIIECCH] MPOSKTUPOBAHUS OOBEKTOB;
- BJAJICTh COBPEMEHHBIMHU JJIUTUBHBIMU TEXHOJOTUSAMHU U cpeacTBamu 3D nevaru

HEOOXOJUMBIMU TPU pa3pabOTKe MPOTOTHUIIOB JeTajeii 1 COOPOUHBIN €UHMUII;

- BJIQJIETb METOJAMHU F€OMETPUUYECKOTr0 MOJCIUPOBAHMS MU3ACIUA U TexHonorusmu 3D
neyvaru,

2. Mecto aucuuminnsl B crpykrype OIIOII BO

I[I/ICI_II/IHJ'II/IHa OTHOCHTCA K 3JICKTUBHBIM JUCHUIIMHAM 00s13aTeNLHOM YacTH yqe6Hor0 IJ1aHa.

HCO6XO,I[I/IMBIMI/I YCIOBUAMHU IJI1 OCBOCHUA JUCHUIIIMHBI ABJISAIOTCA:

3HaTh: 3JIEMEHTbl WHXEHEPHOH TIpadUKu, OCHOBbI T€OMETPUYECKOI0 MOAEITUPOBAHMUSA,
IPOTPaMMHBIE CPEICTBA KOMIIBIOTEPHON TpaduKHy;
— METOJIMKY (hOpMUPOBAaHUS TPEXMEPHBIX MOJIeNIe TUIIOBBIX AeTaleH;

YMeTh: HCNOoNb30BaTh JI PEUICHUs 3a]ad METOJbl MH)XKEHEPHOW IeOMETpPUH, CPEJICTBA
reOMEeTPUUECKOro MOJIEIUPOBAHUS.

Brnaners: HayaJlbHBIMHM HAaBBIKAMU Pa3pabOTKU 3JIEKTPOHHBIX MOJIEEN neTanel;
— HaBbIKAMM YTEHHUsS] KOHCTPYKTOPCKUX, TEXHOJIOIMYECKHMX M JAPYrMX 3JIEKTPOHHBIX
JIOKYMEHTOB.

ConepxaHre NUCIMIUIMHBI SBISETCS JIOTHUECKUM MPOJOJDKEHUEM COJICp KaHUs TUCIIUILUINH
HaueprarenpHas reoMeTpHsi M KOMITBIOTEpHAs TpaduKa U CIIy)KUT OCHOBOH JUIsSi OCBOCHHS AUCIIMIUINH
Ludposoii npodmiib 0OBEKTOB.

3. Pe3yabTaThl 00yUeHHs 110 JUCHHILIHHE

[Iporiecc wu3ydeHUsT NUCHMIUIMHBI HAmNpaBlieH Ha (OpMUpOBaHUE CIEAYIOIMINX
KOMIIETEHIINN:

Tab6muna 3.1
Kon u Kon n HanMeHoBaHMe pe3ynbTara
Ko 1 HanMeHOBaHUE UHMKATOPA JOCTHIKEHHUS
HaNMCHOBaHHE 00y4YeHHS TI0 AUCIUTLTHHE
kommeTeHyn (1K)
KOMIIETEHIINH (Momymto)
YK-1. Cnocoben 3HaTb 31 OCHOBHBIE 3aKOHBI
OCYIIECTBIISTH reoMeTPUYECKOro (POPMHUPOBAHNUS
TIOUCK, MIOCTPOEHHS ¥ B3AUMHOTO
KPUTHYCCKHIA repecedeHust MoJenen
aHaIM3 ¥ CUHTE3 IIPOCTPaHCTBA
UHpOpMaIHH, VYK-1.1. OcymiecTBisieT BBIOOp aKTyalbHBIX Ymerts V1: ucnonszoBatsb
IIPUMEHSATh POCCHICKHX U 3apyOe)KHBIX HCTOYHUKOB, a TAK | rpaduYecKue MeTO/IbI
CHCTEMHBIN IOJIXOJ | e IMOKCK, cOOp U 00paboTKy HHpOPMAIHH, MOJIETHPOBAHMS 00BEKTOB
JUISL pEeLICHUS HEOOXOAMMOH ISl pEIlIeHNs TOCTaBICHHON MIPOCTPaHCTBA, PelIaTh
MOCTABJICHHBIX 3aj1a4H. HWH)XEHEPHO-TEOMETPHUYECKHE
3a1a4 3a]a4un
Bnanmers Bl: cnoco6amu
U300paKeHUS JIFOOBIX MOJIENeH
MPOCTPAHCTBA Ha IUIOCKOCTH H B
MIPOCTPAHCTBE
VYK-2. Cnocoben . 3HaTh 32: crI0COOBI MOCTPOCHUS
VK-2.1. IlpoBoauT aHaIU3 MOCTABICHHOM LIeTH
OIIPENETSATh KPyT rpadu4eckoro n300paXkeHus Ha
u GopMynupyeT COBOKYIHOCTb
3a/a4 B paMKax IUIOCKOCTH U B TPEXMEPHOM




Konun

KOZ( 1 HAUMCHOBAHUEC MHAMUKATOPA JOCTUIKCHUS

KOH 1 HAUMCHOBAHUE pE3yJibTaTa

HANMCHOBAHHE xommererm (VTK) 00y4YCHHS TIO AUCIUTITUHE

KOMITETEHITUH (Moyio)
MOCTABJICHHOM B3aUMOCBSI3aHHBIX 33/1a4, KOTOPbIE HEOOXOJUMO | MPOCTPAHCTBE C MOMOIIBIO
LIENTU U BHIOUPATh PELINTh IS €€ JOCTHIKSHHSI. KOMITBIOTEPHBIX TEXHOJIOTHI
ONTHMAJIbHbIE

CIOCOOBI UX
peLIeHHs, UCXOAs
13 JEHCTBYIOILUX
MIPaBOBBIX HOPM,
HMECIOIIUXCS
pecypcoB u
OrpaHUYEHUN

Ymets Y2 mpoeKTHpOBaTh
00BEKTEI JIFOOOH CIIOKHOCTH B
JIBYXMEPHOM M TPEXMEPHOM
MPOCTPAHCTBE C MOMOIIIBIO
KOMIBIOTEPHBIX TEXHOJIOTHIA

Banets B2: naBeikamMu
MOCTPOCHUS N300paKeHUN
TEXHUYECKUX H3JICIINH,
0OpMIICHHS YePTEKEH C
TIOMOLIBIO0 KOMIIBIOTEPHBIX

VYK-2.2. BeiOupaeT onTuMaibHbIi criocod
peleHus 3a1a4, UICXOAsI U3 UMEIOIUXCS

TEXHOJIOTHI

3HaTh 33: neificTByIOIINe
CTaHIAPTEHI, MOJI0KEHHUS o
oopMIICHHIO MIPOEKTHOM u

KOHCTPYKTOPCKOH IOKYMEHTAINH

YMmere Y3: BBINOJHATH YEPTEXKH,
JJIEKTPOHHBIE MOJENN AeTaled
U3JENUA B COOTBETCTBHH  C

o TpeGOBaHUSIMHU JIEHACTBYIOIIMNX
PECYPCOB U OTpaHUYUCHHIA
CTaH/apTOB
Bnagers B3: HaBBIKAMH
COCTAaBJICHUS KOHCTPYKTOPCKOMH
[[OKyMeHTaI_[I/II/I C HCIIOJIB30BAHUECM
MPUKIIAJHOTO IpOrpaMMHOTO
obecrieueHus
4. O0beM JUCHUIIINHBI
OO0wmwmit 00beM TUCHUIIINHBI COCTABIIET 3 3a4eTHBIX eauuul, 108 dacos.
Tab6muna 4.1
AynuTopHbIC 3aHATHSI/KOHTAKTHAsI paboTa,
dopma
®dopma Kypc/ yac. CamocTrosTrenbHast .
MIPOMCIKYTOYHON
oOydeHust | cemecTp [paktnaeckue | JlabopaTopHbie pabora, Jac.
.HeKLII/II/I arrecraluu
3aHATHUA 3aHATHUA
oyHas 2/4 16 0 32 60 3a4eT

5. CTpyKTypa u cofiep:kaHue JMCHUTIIMHbI
5.1. CtpykTypa JUCIUTITNHBI.
o4Has ¢opma o0yuenus (OPO)

Tabmuma 5.1.1

CTpyKTypa JUCIUIUTNHB/MOTYIIS AyRHTOpHIE Bce
Ne 3aHATHUSA, Yac. CPC, o, Kox MJIK O1eHOYHBIE
n/n Homep HanmenoBanue pasnena JI. Ip. | Jla6. ac. Jac. cpeactsa
pasgena
VK-1.1 3ammra
1 1 3D monenupoBanue 8 - 16 30 54 VK-2.1 nabop i‘TOp
VK-2.2 o
paboTsl
VK-1.1 3ammura
2 2 [Mpororunuposanue 8 - 16 30 54 YK-2.1 Aadop arop
VK-2.2 o
paboTsl
3
4 | Kypcosas padora/mpoekt (npu Haimmuuu B Y1) - - - 00 00
5 | 3auer/sk3ameH - - - 00 00
Hroro: | 16 - 32 60 108




5.2. ConeprxaHue TUCHUTIITUHBI.

5.2.1. Coneprkanue pa3iesoB JUCIUTIIMHBI (IUIAKTHYECKUE STUHUIIBI).

Pazmen 1. «3D mooeruposanuen. CoBpeMEHHBIE TEXHOJIOTHH TPEXMEPHOTO
MOJEIUPOBAaHUsT M JAIbHEHIIero NpPOTOTUIHMPOBAHUS M3ACAMH. ABTOMaTH3alMs Kak
IIPOLIECCOB IIPOEKTUPOBAHMSL, TAK U U3TOTOBJICHUS U31EIUI. DJIEKTpOHHAs MoJenb AeTanu. 3D
MO/ICJIMPOBaHKE TUIIOBBIX JIeTalel ¢ ucnonb3oBaHue rpaduyeckux cucrem Kommac 3D, Solid
Works. TpexmepHoe MOAEIMPOBAHHE JETalei CIOKHOW (OPMBL. JJIEKTPOHHAsT MOJEIb
u3zenus. DJIEeKTPOHHAs MOJIeNIb COOPOUYHON €AMHUIIBL.

Paznen 2. «l[lpomomunuposanuer. Tepmunonorus u kiaccudukamus. Mcropuueckue
HPEINOCHUIKY MOSIBICHUS aAJUTUBHBIX TEXHOIOTUH. OCHOBHBIE TEXHOJOIMH H3IOTOBIICHUS
IPOTOTHIIOB. XapakTepUCTHKa pbIHKA af-TexHonmoruii. MamumHbl U 000pyAOBaHHE IS
BBIpAIIMBaHUsI METAUIMUECKUX M3Aenuid, rpynmna bed deposition, rpynmna direct deposition.
AJTMTUBHBIE TEXHOJIOTHH B ObICTpOE poToTHIIHpOBaHUe. OCHOBHBIE TeXHOIOTUK 3D-nievyarn.
TexXHOIOrMM UHTEIJIEKTYaIbHOTO IPOEKTUPOBAHUS U IPOTOTUIIMPOBAHUS C UCIIOJIb30BaHUEM
3D-npuHTEpOB.

5.2.2. Copeprxkanue TUCHUTUIMHEI IO BUJAM y4eOHBIX 3aHSATHH.
JIeKIIHOHHbIE 3AHATHSA
Tabmuna 5.2.1

O0BeMm, yac.
OPO | 300 | O30

Ne i/t | Homep paszena AUCIUILTHHEL Tema nexuuu

CoBpeMeHHbIE  TEXHOJIOTHH  TPEXMEPHOTO
MOJEIUPOBAHUSA u JlaIbHEUIETo
MPOTOTUIHPOBAHMS U3JIENUN. ABTOMATH3AIUSA

1 1 2 i i KaK MpPOIIECCOB IMPOCKTHPOBAHUA, TaK U
HU3TOTOBJICHUS U3/ICIIHUM.
DJNEeKTpOHHAS MOJETH JeTalH

2 1 2 ) ) 3D wMopnemupoBaHHWE THIIOBBIX JeTaleid cC
HCTIONB30BaHue rpadudecknx cucteM Kommac
3D, Solid Works

3 1 2 ) ) TpexmepHOe MOJICITUPOBaHHE Jeranei
CJIOKHOM (DOPMBL.

4 1 2 ) ) DNEeKTPOHHAS MOJEIh U3CIUS
DJNEeKTpOHHAs MOJETh COOPOYHON SAMHUIIBI.
TepMuHOIOTHSA U KIIacCH(DHUKATINS

5 2 5 _ ) HcTopudeckue npeAnoChUIKH MOSIBICHUS

AJJUTHBHBIX TexHoJioruii. OCHOBHEIE
TCXHOJIOI'MU U3T'OTOBJICHUA IPOTOTHUIIOB.

XapakTepucTuKa phiHKa af-TeXHOIOTHit
MamwuHbI 1 000pYyI0BaHHE TSI BRIPAITUBAHUS
6 2 2 - - METATMYECKUX U3, rpymma bed
deposition, rpynma direct deposition

AJTUTUBHBIC TEXHOJIOTUH U OBICTpOE
npoToTHupoBanue. OCHOBHBIC TEXHOJIOTHU
3D-neuarn.

TexHOJIOTMN MHTEIUIEKTYaJIbHOTO
8 2 2 - - MPOEKTUPOBAHUS U MPOTOTHUIIUPOBAHUS C
WCTOJIb30BaHueM 3 D-puHTEPOB.

Hroro: 16 - - -

IIpakTHYecKkue 3aHATHSA YI€OHBIM TUTAHOM HE TIPEIYCMOTPEHBI




JlabGopaTropHblie padoThI

Tabnuua 5.2.2

Ne n/n H;;iig i;iﬁ:a 0D OO6§Z)M6 qac(:).g D0 HaunmenoBanue 1abopaTopHOi paboTh
I'eomerpuyeckne mnpuMUTHBEL makera 3D
1 1 4 - - Kommac, Solid Works. ®opmuposanue 3D
MOJIeNIEH TUIOBBIX JeTaJIENH
2 1 4 ) ) q)OpMI/IvaBaHI/Ie 3Dv MOJEeNeH JeTalieli  co
CJIOKHOI reoMeTpuen
3 1 4 ) ) 3D MopmenmmpoBaHWE ~—IeTaliel  cOOpPOYHOM
€AMHHIIBI
4 1 4 ) ) COopka W3Menusi C WCIIONB30BAaHHEM MOeIeH
JieTasieil BXOAAMHNX B COOPOUHYIO EIUHUILY
5 2 2 ) ) Pazpaborates mpotoTHm u3ZENHsA coOmomas
tpeboBanus 3D meyarn
Co31aTh IPOTOTHIT U3ENHS TIO
6 2 2 - - IIPEJI0KEHHOMY 3aJ[aHUI0, U3TOTOBUTH Ha 3D
HpUHTEpE BHIOJHSE TpeboBanus 3D nevartn
Hcnonp3yst cxeMy W OIHMCaHUE U3IEIHS,
7 2 4 - - pa3paboTaTh MPOTOTHII, UCIIOJIB3Ys CPEICTRA
3D nevaru. PI'P
Pa3paboTarh NpOTOTUI U3/IEIHS BHITIOIHSS
TpeboBanus TpedoBanuii 3D neuaru. [Iposepka
8 2 4 - - T€OMETPHUH JETalH, OL[EHKa SPrOHOMHUUYECKHUX
Ka4ecTB, MPOBEPKa COOMPAEMOCTH 1
KOMITOHOBOYHBIX PEIICHHH.
Co3naHne HHTEPAKTUBHBIX,
9 2 4 ) ) JIETAIN3UPOBAHHBIX IPOTOTHIIOB, TOCTYITHBIX
BCEM yYaCTHHKAM IIPOEKTA C BO3MOKHOCTBIO
OIIEpPaTHBHO BHOCHTh N3MECHEHHUS
HUroro: 32 - -
CamocrosiTesibHast padoTa CTyIeHTA
Tabnuna 5.2.4
Ne Homep Obmwewm, gac.
i paszena Tema Bun CPC
JOUCIUIIIIAHBI (01010} 300 | O30
1 1 8 ) ) dopmupoBaHue 3D | IlogroroBka k jabopaTopHO
MOJIeJIell TUTIOBBIX AeTaneil | pabore.
®dopmupoBaHUe 3D
MoJeei Jeranen co
. N IToaroroBka k 1abOpaTOPHEIM
2 1 8 - - CIIO)KHOM TeoMeTpHen
paboram
Odopmienue
11ab0paTOPHOH PabOTHI
g)e(;gfé?; oiiip;zmnl\;oz{enelg CamocTosiTensHoe 3
BeinmosiHenne 3D mogmenen
3 1 8 - - coopounyro  emuHHIYy | .
CHIOKHOCTH, paspaboTia MPOCTBIX JIeTajel BXOISIINX B
COOPOUYHYIO ETUHUILY
MPOTOTHUIIOB
Co3nath TIPOTOTHITHI
JieTanei cOOpOUHOIH
eAMHMIBL 2 cioxHOCTH, | [loaroroBka k cOOpke u3aesus
4 1 8 ) _ n3rotoBuTh Ha 3D mpunTepe | Brmonnenne — momenedt ¢
BEIMTONTHASL TpeboBanms 3D | mcnonp3oBaHHEM Ha 3D
neyaru. CBepka reoMeTpuu | medaTu
JIeTajeH, OIleHKa
9ProHOMHYECKUX KauecTB
3D-coopka  wm3memust B | [IpenBapurenbHas cbopka
cucreMe Solid Works wiu | usgenus ¢ UCHONB30BaHHEM
5 1,2 8 - - Kommnac. IIpoBepka | peanbHbIX AeTanei
cobupaeMocTH u
KOMITOHOBOYHBIX PEIICHHH.




6 12 10 ) ) Pazpaborarh npototun | Iloaroroska K PTP.
' W3/EJIHs CII0KHOU OpMBI Brmmonaenue na 3D npuntepe
Hcnonb3ys cxemy "
OIIHCaHHE n3zgenus,
7 1,2 10 - - pa3paboraThb npotoTur, | Bemomnaenune Ha 3D mpunTepe
cobmopmas tpeboanus 3D
MeyaTy.
Htoro: 60 - - -

5.2.3. IlpenogaBaHnue IUCHUMIUIMHBI BEIETCS C MPUMEHEHUEM CICAYIOIIMX BUJIOB
00pa30BaTeNbHbIX TEXHOJIOTUMN:

- BU3yanu3anus yueOHoro marepuana B PowerPoint B guanoroBom pexume
(JIEKITMOHHBIE 3aHITHS);

- paboTa B MaJIbIX IpyIIax (MpakKTUYECKUE 3aHATHA);

- pa3z00p MPaKTUYECKUX CUTYallul (TPaAKTUYECKUE 3aHSATHUSA).

6. TemaTHKa KypPCOBBIX pad0T/POEKTOB
KypcoBble paboTbl/IpoeKThl y4eOHBIM IJIAHOM HE MTPETyCMOTPEHBI.

7. KoHTpoJbHBIE padoTHI
KoHnTponbHble paboThl y4eOHBIM IIJITAHOM HE IPEyCMOTPEHBI.

8. Ouenka pe3y/jbTaTOB OCBOEHUS THCHUILIHHbI
8.1. Kputepuu oneHMBaHUS CTENICHH TOJHOTHI M Ka4eCTBAa OCBOCHHS KOMIICTEHIIMH B
COOTBETCTBUH C IUIAHUPYEMBIMH pe3yiibTaTaMu 00yueHus npuBeneHs! B [Ipunoxenun 1.
8.2. PeiiTMHrOBas cHCTeMa OLICHMBAaHHS CTEIIEHH IIOJIHOTHl M KauyecTBAa OCBOCHHUS
KOMITETEHIIMI 00y4aromuxcst 09Hoi (hopMbl 00yueHHs peicTaBieHa B Tadmue 8. 1.

Tabmuma 8.1
No /nt | Buibl MEpONPUSITHIA B paMKax TEKYIIEro KOHTPOJIS | Kommuectro Gamios
1 Tekylas aTTecTanus
1 3amuTa 1a00paTopHON pabOTHI 20
HNTOT'O 3a nepByro TEKYIIYIO aTTECTAIHIO 20
2 TekyIas aTTecTanys
2 3amuTa 1a00paTopHON pabOTHI 20
HTOI'O 3a BTOPYO TEKYIIYIO aTTECTAIHIO 20
3 TekyIas aTTectanys
3 3amuTa 1a00paTopHON pabOTHI 20
HTOI'O 3a TpeThIo TEKYIIYIO aTTECTAIIUIO 20
4 3ager 40
BCEI'O|100

9. YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecnedeHne THCIUTITHHBI

9.1. IlepeueHp peKOMEHIyeMOM JIUTEpaTyphl NpeacTasiieH B [Ipunoxenun 2.

9.2. CoBpemennsie npodeccroHanbHble 0a3bl JaHHBIX ©  WH()OpPMAIMOHHBIC
CIIpaBOYHBIC CUCTEMEI.

https://patentscope.wipo.int/search/en/

https://new.fips.ru/iiss/

9.3. JInmeH3noHHOE U CBOOOIHO PacIpoCTpaHsIeMOe MPOrpaMMHOE 0OecTieueH e, B T.4.
OTEUECTBEHHOT'O MPOU3BOJICTBA(NEPEYUCTIUMND).
He UCNOIb3Yemcsl

10. MarepuajJbHO-TeXHHYECKOE o0ecnedeHre THCIUTIMHbI/MOTY 15
[TomerneHust sl MPOBEACHUS BCEX BHJOB pabOTHI, MPEIYCMOTPEHHBIX YUYCOHBIM
IJIaHOM, YKOMIIJICKTOBAHBbI HeO6XOI[I/IMBIM O60py210BaHI/IeM N TCXHUYCCKMMH CPECIACTBAMH
o0Oy4eHusl.


https://patentscope.wipo.int/search/en/
https://new.fips.ru/iiss/

Tabauua 10.1

Ne Iepeuens obopynoBaHus, HEOOXOJUMOIO AT [TepeueHb TEXHUUECKHUX CPEACTB 00yUCHHS,

n/n OCBOCHUSI AMCLHMILTAHBI/MO/TY IS HEOOXOANMBIX JJIsl OCBOCHUSI UCIMILTNHBL/MO/TY IS
(IeMOHCTpaIOHHOE 000PYIOBaHIE)
Kommekt  MymbpTUMEOUItHOTO  000pYIOBAaHUS:
1 3D-cxanep MPOEKTOP, 9KpaH, KOMITBIOTEp, aKyCTHYecKas

cucreMa. JIokasibHas M KOPHIOPATHBHAS CETh.

2 JlabopaTopus «Jlerann Mamue»

3 ANSYS Mechanical

11. Meroanyeckue ykazanus no opranusanuu CPC

11.1. Meroauyeckue yka3aHus 1O MOJTOTOBKE K J1a00OPATOPHBIM 3aHATHSIM.

Baxxnoit ¢opMoii caMoCTOSTEIbEHON pabOThl CTYACHTA SIBISICTCS CHCTEMaTH4ecKas U
IUIAaHOMEpHAsl IMOArOTOBKA K JIabopaTopHOMY 3aHATHIO. [locie jekuuu CTyOeHT OJIKEH
MO3HAKOMHUTBCA C IUIAHOM JIAOOpaTOpPHBIX 3aHATHUH W CHHCKOM OOS3aTeNIbHOW U
JIONIOJIHUTENIBHON  JINTepaTypbl, KOTOPYHO  HEOOXOAMMO  MpPOYUTATh, M3YyYUTh U
3aKOHCIIEKTUPOBaTh. Pa3bsiCHEHME 10 BONpPOCAM HOBOH TEMbl CTYIEHTBI IOJIyYalOT Yy
IPEenoJiaBaTess B KOHIE NMPeIblIyLIero MPaKTUYECKOrO 3aHATHSL.

[MonroroBka k mabopaTOpHOMY 3aHATHIO TpeOyeT, Mpexae BCEro, YTECHUs
PEKOMEH/IyeMbIX HCTOYHHUKOB M MOHOrpaguueckux pabor. BaxueiM 5sTanmom B
CaMOCTOSITENIbHOM paboTe CTy/AEHTa ABJISETCS IOBTOPEHUE MaTepuasa 10 KOHCIIEKTY JIEKIUH.
OpHa M3 TJaBHBIX COCTaBISIOIIMX BHEAYAUTOPHOW IMOATOTOBKM — pabora ¢ KHuUroi. OHa
IpeaIoiaracT: BHUMATEIbHOE IPOYTEHUE, KPUTUYECKOE OCMBICICHHE COJEpXKaHUS,
000CHOBaHME COOCTBEHHOM IMO3UIMHU 1O JMCKYCCHOHHBIM MOMEHTaM, IOCTaHOBKU
MHTEPECYIOIINUX BOIPOCOB, KOTOPBIE MOT'YT CTAaTh MPEIMETOM OOCYKIIECHHSI Ha JJAOOPaTOPHOM
3aHATHUH.

B Havane naGopaTOpPHOTrO 3aHATHS JOJDKEH HPUCYTCTBOBATH OPTraHU3aMOHHBIN
MOMEHT U BCTyIuTeNbHas yacTh. [IpernosaBaTens IPOM3HOCUT KPATKYIO BCTYIHUTEIbHYIO pEUb,
rae GopMyJIMpYIOTCS OCHOBHBIE BOIPOCHI U MPOOJIEMbI, CIOCOOBI UX PELIEHUsl B IMpoliecce
paboTHI.

JlaGoparopHble 3aHATUS ABISIOTCSA OJHON U3 BaKHEHIIMX (POpM 00YUEHHUSI CTY/IEHTOB:
OHHU TIO3BOJIIIOT CTYJEHTaM 3aKpeluTh, YIIyOUTh M KOHKPETHU3UPOBATh 3HAHMS IO Kypcy
anreOpsl U TEOPUH YHUCEN, MOATOTOBUTHCS K HAyYHO-UCCIIENOBATEILCKON JesATeIbHOCTH. B
nporecce paboThl Ha MPAKTUYECKUX 3aHATHAX OOydaroOIIMHCS TOJKEH COBEPIICHCTBOBATH
YMEHMSI U HAaBBIKM CaMOCTOSITEIbHOTO aHaliu3a MCTOYHUKOB M HAYYHOW JIUTEPATYpHI, 4YTO
HE00X0/IMMO JJIsl HAy4HO-HUCCIIEI0BATENIbCKOM paboThI.

YCcBOEHHBI MarepHall HEOOXOAMMO HAayuUTbCS TNPUMEHATh TpPU  pElIeHUU
IIPAKTUYECKUX 3a7ad.

11.2. Metoauueckue yka3aHus 110 OpraHU3aluy cCaMOCTOSITEIbHONU PaOOTHlI.

CamocrosiTenbHast paboTa SBISETCS OJHOW M3 BakKHEHIIMX (opM H3ydeHHs 1000
JUCUMIUIMHBL. OHa TO3BOJIAET CHCTEMAaTU3MpOBATh U YIIIYOUTh TEOPETUUECKHUE 3HAHUS,
3aKpEeNuTh YMEHHS U HaBBIKH, CIIOCOOCTBYET Pa3BUTHIO YMEHMH IOJIb30BATHCS HAYYHOH U
yuyeOHO-MeToauuecKkoil  nureparypoil. [lo3HaBarenbHas  JEATENBHOCTH B IpoOLEcCe
CaMOCTOSITENIbHOM  paboThl TpedyeT OT CTyAEHTa BBICOKOIO YpPOBHS aKTHUBHOCTH U
CaMOOPraHN30BaHHOCTH.

B yueGHOM mpoliecce BBIIEISIOT /IBa BUJIa CAMOCTOSITENIbHON paboThl: ayAUTOpHAs U
BHEAyIUTOPHASI.

AyauTopHas caMOCTOSATENIbHAs padoTa MO JUCHUIUIMHE BBITIOJHAETCS Ha y4eOHBIX
3aHATHSIX TI0JI HEMOCPEICTBEHHBIM PYKOBOCTBOM IIPENOAAaBaTeNs U 10 €ro 3aJaHuIo.

Bueayautopnas camocTosiTenpHas paboTa CTYJEHTOB MPECTaBIIIET COO0H JOrnyecKoe
NPOJIOJDKEHUE ayJUTOPHBIX 3aHATUN. 3aTpaThl BPEMEHHM Ha BBINOJIHEHHE 3TOH paboThI
perJaMeHTUpYIOTCs pabounM yueOHBIM IIIaHOM. PexxumM paboThl BEIOMpaeT caMm 00yJarouuiics
B 3aBUCHUMOCTH OT CBOMX CIIOCOOHOCTEW M KOHKPETHBIX YCIOBHIA.



CamocrodrenbHas paboTa MOXET OCYHIECTBIATbCS MHIMBUAYAJIbHO WM TPYNIaMU
CTYACHTOB B 3aBHCHMOCTH OT IIeNd, 0O0beMa, KOHKPETHOW TEMaTUKU CAMOCTOSTEIbHOU
paboThI, yPOBHS CII0)KHOCTH, YPOBHSI YMEHHUH CTYJJCHTOB.

CamocrosrenbHas paboTa BKIIO4aeT B ce0st paboTy ¢ KOHCIIEKTOM JISKIUH, U3yYCHHE U
KOHCIIEKTUPOBAaHHE  PEKOMEHAYEMOW  JIUTepaTryphl, MOJrOTOBKa  MYJIbTUMEIUaA-
COOOIIeHNI/OKIIAI0B, TIOATOTOBKA pedepara, TECTUPOBAHKE, PELICHUE 3a7a4d U YIPAKHEHUN
no oOpa3ly, pelleHHe BapUaTUBHBIX 3a/ad, BBIIOJIHEHUE YEpPTEX e, CXeM, pacyeToB
(rpadmyeckux paboT), pelIeHne CUTYallMOHHBIX (MPo(ecCHOHANbHBIX) 3a/1a4, MOJTOTOBKA K
JIIOBBIM MIpaM, IPOEKTUPOBAHME U MOJEIUPOBAHME Pa3HbIX BUAOB M KOMIIOHEHTOB
po¢eCCHOHATIBHOM 1A TEIbHOCTH, HAyYHO-UCCIIEI0BATENbCKYIO paboTy U JIp.

KoHTpomnb pe3ynbpTaToB BHEAYAUTOPHOW CAMOCTOSITENILHONW pabOThl CTYJJEHTOB MOXKET
OCYILECTBIIATHCS B IpeiesiaX BPEMEHH, OTBEICHHOI0 Ha 00s3aTebHble yuyeOHble 3aHATHS 110
JTUCLIUTUIMHE U BHEAYTUTOPHYIO CAMOCTOSTEIbHYIO paboTy CTYIACHTOB IO AUCIUIIIMHE, MOXKET
MIPOXOJNTHh B MUCbMEHHOM, YCTHON WJIM CMEIIaHHOU (hopme.

Pabota Ha NEKIUM — 3TO CIOXHBIA NPOIECC, KOTOPBIM BKIIOYAET B ceOs Takue
3JIEMEHTHI KaK CIIyIlIaHHE, OCMBICICHHE U, COOCTBEHHO, KOHCIIEKTUpOBaHue. [l Toro, 4To0s!
JICKIHs BBITIOJHHUJIA CBOE HAa3HAYCHHME, BAKHO IOATOTOBHTHCS K HEH M ee 3amicCH elie 10
IpUXOJa MpernoiaBaTelis B ayAUTOPHUIO, IIOCKOJIBKY B IEPBbIE MUHYTHI JIEKIUH OOBSABISAETCS
TeMa JISKIIMU, POpMyIIupyeTcs ee OCHOBHAA 11elb. be3 3Toro nanpHelee BOCIPUATHE JSKIHN
CTaHOBUTCS CJIOKHBIM. Ba)KHO HayuuThCs CIIyIIaTh MPENoJaBaTessl BO BpeMsl JIEKIHUU. 31eCh
HE CJIeyeT MyTaTh TaKWe MOHITUS KaK CIBIIIATh U ciymarh. CllylaHue JIGKIIUH COCTOHUT M3
HECKOJIbKMX JTalloOB, HAauWHasi OT CIbIIIaHMA (TEpBBIA IIAr B IPOLIECCE OCMBICIEHHOIO
CIIyIIAHW ) ¥ 3aKaHYMBasi OLIEHKOM CKa3aHHOTO.

YroObl mponece ciymanus crai 6osiee 3()()EeKTUBHBIM, HY)KHO pa3ieisaThb KauecTBO
OOIICHUS C JIEKTOPOM, HAYYHTHCS TTOIEPKUBATh HEMPEPHIBHOEC BHUMAHUE K BHICTYIAIOIIEMY.
JUis onTUMM3alMY poliecca CIyIIaHus CIeayeT:

1. HayYUTHCS BBIICISATH OCHOBHBIC MOJIOKEHMsI. Henb3st MOHATh M 3alIOMHUTH BCE, YTO
TOBOPUT BBICTYNAIOLIUM, OAHAKO MOXKHO BBIJCIUTh OCHOBHBIE MOMEHTHL. Jljis 3TOrO
HEoO0X0MMO OOpaliaTh BHUMaHHE Ha BBOJIHBIE CIIOBA, CIOBOCOYETaHHs, (pasbl, KOTOpPHIC
UCTIOJIBb3YIOTCS, KaK IPaBUJIO, I IIepeX0/1a K HOBBIM IOJIOKEHUSIM, BBIBOaM M 0000IIEHUSM;

2. BO BpeMsI JIEKIIUU OCYIIECTBIIATH MOITAIHBIN aHaIN3 U 0000IIeHNe, YCIIBIIIaHHOTO.
Heo6x01MMo MOCTOSIHHO aHaIM3UpPOBaTh W 000OINATH MOJOXKEHHUS, pAaCKpbIBaeéMble B pedn
rosopsiero. Ctapasch IpeIcTaBUTh MaTepHrall 0000IIEHHO, Mbl TOTOBUM HAJEXKHYIO 0a3y JUIs
HKOHOMHOM, CBEPHYTOM ero 3amucu. JlenaThs 3To Jydlle BCEro Mo 3Tanam, OpUeHTUPYSICh Ha
MOMEHT JIOTHYECKOTO 3aBEPIICHHS OJTHOTO BOIpoca (IOBOIPOCa, TE3UCca U T.J.) ¥ Iepexoaa K
Apyromy;

3. TOTOBHOCTH CITyIIaTh BBICTYIUICHHE JIEKTOPA JI0 KOHIIA.

Caymanue sBIS€TCS JMIIb OJHUM U3 3JEMEHTOB XOPOIIETr0 YCBOEHUS JIEKIIMOHHOTO
Marepuaa.

ITorox wuH(OpMaUK, KOTOPHI cooOIIaeTcss BO BpeMs JIEKUMH HEOOXOJUMO
(UKCUPOBATh, 3aIUCHIBATH — HAYYUTHCS BECTH KOHCIEKT JICKINH, T (POpPMYITUPOBAIUCEH OBI
HanOoJiee Ba)KHbIE MOMEHTHI, OCHOBHBIE TOJIOKEHUS, M3J1araeMble JIeKTopoM. J[ist BeaeHus
KOHCIIEKTa JIEKIIUU CJIeyeT HMCIIOJb30BaTh TETPaab. BejeHne KOHCIEKTa Ha JIMCTOYKAaX He
pEeKOMeH1yeTcs, TOCKOJIbKY OHU HE TaK YJ0OHBI B MCIIOJIB30BAaHUM U YacTo Tepstorcs. [lpu
oopMIIeHHH KOHCTIEKTa JIEKIIMHA HE0OXOAMMO OCTABIISATH TOJIS, TAE CTYJCHT MOXKET 3aIliucaTh
CBOM COOCTBEHHBIE MBICIM, BO3HUKAIOIIME TMapajUIeIbHO C MBICISMH, BBICKa3aHHBIMU
JEKTOPOM, a TaKe BOIPOCHI, KOTOPBIE MOTYT BO3HHKHYTHh B IIPOIIECCE CIYIIAHUS, YTOOBI
NOJYyYUTh Ha HUX OTBETHl NPH CAMOCTOATENBHOM MNpOpabOTKe Marepuana JIEeKUUH, MpU
W3y4eHUH PEKOMEHIOBAaHHOH JIUTEPATyphl WIIH HETIOCPEACTBEHHO y MPEIoIaBaTelisi B KOHIIE
JEKIHH.

CocraBisisi KOHCIEKT JICKIIUH, CIIEAYEeT OCTABISATh 3HAUYMTEILHBIA WHTEPBA MEXIY
CTpOYKaMHU. DTO CBS3aHO C TE€M, YTO MHOTJa BO3HHMKAET HEOOXOJMMOCTh BIIMCATh B
NEPBOHAYAIILHBIA TEKCT JIGKIIUU OJHY WJIH HECKOJBKO CTPOUYEK, HMEIOUINX MPHHINITHAIEHOES
3HaYCHUE U MIOYEPIHYTHIX U3 JPYTUX UCTOUHUKOB. PaccTosiHre MEeX Ly CTpOKaMU HE00XO0AUMO



TaKXe JUTsl TIOAYEPKUBAHUS CIIOB WM LIEJBIX TPYII CJIOB (TaKOe MO YEPKUBAHUE BBI3HIBACTCS
HEO0OXOIMMOCTBIO TIPUBIICYh BHUMAHUE K JAHHOMY MECTY B TEKCTE MPU MOBTOPHOM YTCHUU).
OOBIYHO MTOTYCPKUBAIOT ONPECIICHHSI, BEIBOIBI.

['maBHBIM OTJIMYMEM KOHCIIEKTA JICKIIUU OT TEKCTa SBIISICTCS CBEpThIBaHME TeKkcTa. [Ipu
BEJICHUU KOHCIICKTa YJAJISIOTCS OTIIEIBHBIC CJIOBA MJIM YAaCTH TEKCTa, KOTOPBIC HE BHIPAXKAIOT
3HAUYMMYI0 HHPOPMAITUIO, & pa3BEpHYTHIE 00OPOTHI pedH 3aMEHSIOT 00JIee TaKOHUYHBIMU HITH
K€ CHHOHUMHYHBIMU CIIOBOCOYCTaHUSAMU. [Ipr KOHCIIEKTUPOBAaHHH OCHOBHYIO WH(POPMAIIUIO
CJIETyeT 3aMUChIBaTh MOAPOOHO, a JOMOIHUTEIBHBIC U BCIIOMOTATEIIbHBIC CBEJICHUS, IPUMEPHI
— o4eHb KpaTko. OCOOCHHO BaKHBIC MOMEHTHI JICKITUH, HA KOTOPBIE CIIEIyeT 00paTHUTh 0co00e
BHUMAaHHE JICKTOP, KaK MPaBUIIO, YATACT B 3aMEJICHHOM TEMIIE, YTO TO3BOJISIET CIENaTh MX
3amuch MOCIOBHOW. Takke Ba)KHO MOJHOCTBIO 0€3 BCAKHX W3MEHEHUN BHOCHTH B TETPallb
CXEMBI, TAOJUIIbI, YEPTESIKHU U T.II., €CIU OHM TNPEIINOoNAraTcs B JeKuu. s Toro, 4To0s!
COBMECTHTh MEXaHUYECKYIO 3aMUCh C IMOYTH JIOCIOBHBIM (PMKCHPOBAHUEM HanOOJIEe BaXKHBIX
MIOJIOXKEHHUH, MOYKHO HCIOJIB30BaTh CHUCTEMBI YCJIOBHBIX COKpalleHWH. B mepByro odepens
COKPAIIAIOTCS JUTMHHBIC CIIOBA U T€, YTO TIOBTOPSIFOTCS B pe4H JIEKTOpa vaie Bcero. [Ipu atom
CaMo COKpaIleHHE JOKHO OBITh 110 BO3MOXKHOCTH KPATKUM.
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[Tpunoxenue 1

HJ'[aHI/IpyeMLIe pe3yJdbTaThbl Oﬁy‘leHI/lﬂ AJIsA Q)opan()BaHml KOMIICTCHIVMHA U KPUTEPUHU UX OLHCHUBAHUA

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIMH

Ko n HanmeHoBanne
WHIUKATOPa JOCTHXKEHUS

Kon 1 HanmeHOBaHUE pe3ynbTaTa
00y4eHHs 0 TUCHUILTHHE (MOIYIIIO)

Kpurepun onieHnBaHuS pe3yabTaTOB 00ydCHUS

KOMIETEHINH 1-2 3 4 5
YK-1. Cnocoben He 3HaeT | [lemoHCTpHpyeT JemoHCcTpHpyeT JemoHCTpHpYeT
OCYILECTBIISATh OCHOBHBIE 3HaHUe JIOCTaTOYHBIE HCUEPIIBIBAOIIIE
MIOUCK, KPUTHUECKUI 3aKOHBI OTJIENIBHBIX 3HAHUA 3aKOHOB | 3HAHUS 3aKOHOB
aHaJIU3 ¥ CUHTE3 ) TFE€OMETPHUECKOT | 3aKOHOB TeOMETPUUECKOTO TeOMETPHUYECKOTr0
3Hate 31! OCHOBHBIE  3aKOHBI
nHpopmanuy, 0 T€OMETPUYECKOTO | (OPMUPOBAHUA (opmupoBaHUs
TreOMETPUYECKOTO  (hOPMHUPOBAHUS
MPUMEHSTH ¢dopmupoBanust | GOPMUPOBAHUS TTOCTPOCHUS U | OCTPOCHUSA "
. MIOCTPOECHHUS u B3aHMHOTO
CHCTEMHBIH MTOIX0 . MOCTPOEHHS ¥ | MOCTPOCHHMS U | B3aHMHOTO B3aUMHOTO
nepecedeH st MoJieTIel IPOCTPaHCTBa
JUISL pELICHUS B3aUMHOTO B3aUMHOTO TIepecedeHIs TIepecedeHus
nocrtaBieHHBIX 3aga4y | YK-1.1. Ocy1ecTBiaseT IepeceYeHus IepeceYeHus MoOJIeIIeH MoJienen
BBIOOD aKTyaJTbHBIX Mojenen Mojenen MIPOCTPaHCTBA MIPOCTpaHCTBA
POCCHHCKHX u IIPOCTPaHCTBA IIPOCTPAHCTBA
3apyOeXHBIX HCTOYHHKOB, He ymeeT | YmMeer YmMmeer B  cosepueHncTse
a TaK jXe IOHUCK, cOop u HCTIONB30BaTh HCTIONB30BaTh HCIIONIb30BaTh yMmeeT
00paboTKky wMH(pOpMauuy, rpaduueckue rpaduueckue rpapudeckne HCIIONIb30BaTh
HE00X0IUMOMH IS METOJIBI METOJIBI METOBI rpapudeckne
€IIEHUsI  ITOCTaBJICHHOM MOJICIUPOBAHMS | MOJCITUPOBAHUS MO/JICTUPOBAHUS METOBI
P YMmers VI: HCII0JIb30BATh AACTID AACIID AIeIHp A
3a/1a4u. 00BEKTOB 00BEKTOB 00BEKTOB MOJIETIMPOBaHUS
rpadudeckue METOJIBI
MPOCTPAHCTBA, MPOCTPAHCTBA, MIPOCTPAHCTBa, 00BEKTOB
MOJIEITMPOBAHHMS 00BEKTOB
pematsb pematsb pemarts MIPOCTPAHCTBA,
MIPOCTPAHCTBa, pelaTh WHXKEHEPHO-
WHKEHEPHO- WHKEHEPHO- WH)KCHEPHO- pemarts
TreOMETPUYECKHE 3a/1a91
T€OMETPUYECKH | TEOMETPHYECKHE | TEOMETPHUYECKHUE HMH)KCHEPHO-
€ 3aJa49u 3a7a4M, JIOMycKas | 3a/add, JIOMyCKas | T€OMETPHYECKHUE
3HAYHUTENIbHBIC HEe3HAYUTEIbHBIE 3a1a4n
HETOYHOCTHU U | HETOYHOCTH u
MOTPENIHOCTH MIOTPEIIHOCTH




KO[[ 1 HAMMCHOBAHUC

KOMIICTCHIINHU

KOH 1 HAMMCHOBAHUC
HHAWKATOpa JOCTUKCHU
KOMIICTCHIINH

Kox n HanmeHOBaHME pe3yibTarta
00y4YeHHS 10 UCHIUILTHHE (MOIYITIO)

Kpurepun onieHnBaHus pe3yabTaTOB 00y4eHHs

1-2 3 4 5
He BiaazeeT | Bmageer Xopouio  Buazeer | B COBEPIICHCTBE
crocobamu criocobamu criocobaMu BJIAZIEET CIIOCOOaAMMU
n300pakeHUS n300pakeHHS n300pakeHHS n300pakeHHS
Bianets B1: criocobaMu | JTFOOBIX MOAENENR | MFOOBIX MOZIENIEN | MIOOBIX MoZIeer | M00BIX Mozeei
n300pakeHNsT  TMIOOBIX ~ MOZEJEH | mpocTpaHCTBa MPOCTPAHCTBA HA | MPOCTPAHCTBA  HA | MPOCTPAHCTBA  HA

IIpOCTpaHCTBa Ha IIJIOCKOCTU W B

Ha IIJIOCKOCTH U

INIOCKOCTH W B

IIJIOCKOCTH n B

IIJIOCKOCTH n B

MIPOCTPAHCTBE B IIPOCTPAHCTBE | MPOCTPAHCTBE, HPOCTPAHCTBE, HPOCTPAHCTBE
JIOIyCKaeT JIOTyCKast
3HAYUTEJbHBIC HE3HAYHTEIIbHBIC
OIIMOKH OLTHOKH
He 3Haer | JlemoHcTpupyeT JemoHcTpupyeT JemoHcTpupyeT
CrocoO0BI 3HaHHE CIIOCOOOB | IOCTATOYHBIE MCYEPIbIBAIOLINE
MOCTPOCHHUS MOCTPOCHHUS 3HAaHUA CHOCOOOB | 3HAHHA  CHOCOOOB
rpaduieckoro rpaduieckoro TTOCTPOCHUS MIOCTPOCHUS
3Hate 32! CcHocoOBI MOCTPOCHHSA pag pag P P
n300paKeHNs Ha | M300pakeHUsT Ha | rpad)uIecKoro rpaduIecKkoro
rpadpudeckoro  u300paKeHHWs  Ha
IUIOCKOCTH M B | INIOCKOCTH M B | M300paXEHUsT  Ha | M300paXXeHUsT  Ha
IUIOCKOCTH W B TPEXMEPHOM
TPEXMEPHOM TPEXMEPHOM IUIOCKOCTH W B | INIOCKOCTH H B
YK-2. Cnocoben IIPOCTPAHCTBE c MIOMOLIBIO
. MPOCTPAHCTBE C | MPOCTPAHCTBE C | TPEXMEPHOM TPEXMEPHOM
OTIPEETATh KpyT KOMITBIOTEPHBIX TEXHOJIOTHI
MOMOUIBIO MOMOIBIO MPOCTPAHCTBE C | TIPOCTPAHCTBE c
3ajJia4y B paMKax
. YK-2.1. IlpoBogut aHamu3 KOMIBIOTEPHBIX | KOMITBIOTEPHBIX TIOMOIIIBIO TIOMOIIIBIO
MIOCTaBJICHHOHN IIeTTN . o o
U BLIGHDATE MOCTAaBJICHHOH UenH | TEXHOJIOTUH TEXHOJIOTUH KOMITBIOTEPHBIX KOMITBIOTEPHBIX
P dbopmynupyet TEXHOJIOTU I TEXHOJIOTU I
ONTHMAaJIbHBIC
CIIOCOGEI HX COBOKYITHOCTb He ymeeT | YmMeer Ymeer B cosepmeHcTBe
B3aUMOCBSI3aHHBIX  3ajiad, MPOEKTUPOBaTh | MPOEKTUPOBATH NPOEKTHPOBAThH yMeeT
peLIeHUsI, UCXO/s U3 . . .
[ KOTOpBIE HEOOXOIUMO 00BEKTEI TI000I | OOBEKTHI  JIIO0OH | OOBEKTHI 000 | MPOEKTHPOBATH
HpaBOBLi]X HopM pemmTh JUTs ee CIIO)KHOCTH B | CIIOKHOCTH B | CIIOXXHOCTH B | OOBEKTHl  JIOOOM
2
JOCTHKEHHS. . BYXMEPHOM H | IByXMEPHOM U | JIBYXMEpHOM U | CIOXHOCTH B
HAMEoIUXCs YMmerp V2! npoeKTHpoBaTh OOBEKTHI ABYXMEp ABYXMED AABYXMED
. TPEXMEPHOM TPEXMEPHOM TPEXMEpHOM JBYXMEPHOM "
pecypcoB u J000W CIIOKHOCTH B JIByXMEPHOM H
N MPOCTPAHCTBE C | MPOCTPAHCTBE C | MPOCTPAHCTBE C | TpexMepHOM
OTpaHWYEeHUH TPEXMEpHOM MPOCTPaHCTBE c
TIOMOMIBIO TIOMOMIBIO TIOMOIIBIO MIPOCTPaHCTBE c
TIOMOUIBIO KOMITBIOTEPHBIX
. KOMITBIOTEPHBIX | KOMITBIOTEPHBIX KOMITBIOTEPHBIX MOMOMIBIO
TEXHOJIOTH . . L
TEXHOJIOTHU TEXHOJIOTHUH, TEXHOJIOTHIA, KOMITBIOTEPHBIX
JIOITyCKast JIOITyCKast TEXHOJIOTHH
3HAYNTEIbHbIC HEe3HAYUTEIIbHbIC
HETOYHOCTH U | HETOYHOCTHU u
MOTPEITHOCTH HOTPENIHOCTH




KO[[ 1 HAMMCHOBAHUC
KOMIICTCHIINHU

KOZI 1 HAMMCHOBAHUC
HHAWKATOpa JOCTUKCHU

Kox n HanmeHOBaHME pe3yibTarta
00y4YeHHS 10 UCHIUILTHHE (MOIYITIO)

Kpurepun onieHnBaHus pe3yabTaTOB 00y4eHHs

KOMITETCHIMU 1-2 3 4 5
He BiaageeTr | Biageer Xopouio  Buazeer | B COBEPIICHCTBE
HaBBIKAMHU HaBBIKAMHU HaBBIKAMU BIIAJIEET HaBBIKAMU
BBINOJIHEHHS BBINOJIHEHHS BBITIOTHEHUS BBITIOTHEHUS
Brnanets B2: HaBBIKAMH IOCTPOCHHMS | OMEpaIis ornepanus orepanus orepanus
n300pakeHI TEXHUUECKUX U3ICTHi, | 00paTHOTO obpatHOTO o0OpatHOTO o0OpatHOTO
oopmileHNST YepTEXKEH C MOMOMIBIO | MHXKHHUPUHTA WH)KHHUPUHTA MH)XMHUPUHTA MH)XKMHUPUHTA
KOMIBIOTEPHBIX TEXHOJIOTHH JleTajeil MalluH | JeTaned MamiuH, | AeTalell  MalluH, | AeTaneil MalluH
JIOTIyCKaeT JloIycKast
3HAYUTEJIbHBIC HEe3HaUUTEIbHbIC
OIINOKH, OLINOKH.
3nate 33 neifcTByromue craHaaptel, | He 3Haer | JlemoHcTpupyeT JemoHcTpupyeT JemoHcTpupyeT
TIOJIOKEHHUS o odopMIIeHHIO | EHCTBYIOIIUE HEeI0CTaTOYHbBIE JIOCTaTOYHBIE HCUEPIIBIBAOIIIE
MPOEKTHOM M KOHCTPYKTOPCKOM | CTaHIApTBHI, 3HaHUA 3HaHUA 3HAHUA
JOKyMEHTaINH HOJIOKEHHUA IO | ACHCTBYIOMIMX JEUCTBYIOIIUX JEUCTBYIOIIUX
odopmireHHIO CTaHJApTOB, CTaHIAPTOB, CTaHIAPTOB,
MPOEKTHOM M | HOJOXEHUH MO | MOJIOKEHUH [0 | TOJOXKEHUI 1o
KOHCTPYKTOPCK | OhOpMIICHHIO odopmirernio odopmiiernio
oit MIPOEKTHOM U | MPOEKTHOMN U | MPOEKTHOMN u
VK22, BhiGupact JNIOKYMEHTal1 KOHCTPYKTOPCKOH | KOHCTPYKTOPCKOM KOHCTPYKTOPCKOM
OITHMALHbL Cl10CO6 JIOKYMEHTAIIH JIOKYMEHTAIIH JIOKYMEHTAIIH
Ymers VY3: BeIIONHATE uYepTexu, | He ymeeT | Beinonsser Brinonnssier Brinonnssier
PCLICHIA 3a1a, HCXONA 13 9NEeKTPOHHBIE MOJENH JleTajlel | | BBIOJIHATH YepTexKH, YepTEXH, BBICOKOTOYHBIE
HMEIOIINXCA PECypcoB U .
N —— sienM B COOTBETCTBHM  © | HEPTENH, SNEKTPOHHBIE OMEKTPOHHBIE YepTEXH,
TpeGOBaHUAMHU JEHCTBYIOIINX | AJIEKTPOHHBIE MOJIENH JIeTajiel M | MOJeNH AeTalell U | AJIEKTPOHHBIC
CTaHIapTOB MOJIENH AeTalled | u3nenui B | WU3AENUl B | Mozenu JAeTaied u
U U3JeNUil B | COOTBETCTBHM C | COOTBETCTBUU C | u3genuu B
COOTBETCTBHH C | TPeOOBAHUSIMHU TpeOOBaHUSIMHA COOTBETCTBUU c
TpeOOBaHUSAMHA JIEHCTBYIOIUX JEUCTBYIOIUX TpeOOBaHUSIMHA
JIEHCTBYIOIUX CTaHJapTOB, CTaHIAPTOB, JEUCTBYIOIUX
CTaHJapTOB JIOTIyCKaeT JIOITyCKaeT CTaHJapTOB
3HAYUTEIbHEIC HEe3HAYUTEIHHBIE
OMMOKU OINOKHU




KO[[ 1 HAMMCHOBAHUC
KOMIICTCHIINHU

KOH 1 HAMMCHOBAHUC
HHAWKATOpa JOCTUKCHU
KOMIICTCHIINH

Kox n HanmeHOBaHME pe3yibTarta
00y4YeHHS 10 UCHIUILTHHE (MOIYITIO)

Kpurepun onieHnBaHus pe3yabTaTOB 00y4eHHs

1-2 3 4 5

Bmaners B3: HaBeikamu cocrasienus | He BiaangeeT | CocraBiser CocrasisieT B COBEpILICHCTBE
KOHCTPYKTOPCKOM JOKYMEHTAIlMU C | HaBBIKAMHU KOHCTPYKTOPCKY KOHCTPYKTOPCKYIO BIIAZIEET HaBBIKAMH
HCITOIE30BaHUEM MPUKIIIHOTO | COCTaBIICHHUS 10 JOKYMEHTAIIMIO | TOKYMEHTALUI0 C | COCTaBJICHHS
MPOTrPaMMHOT0 00eCIeUeHHUS KOHCTPYKTOPCK | € HCITONIE30BaHUEM KOHCTPYKTOPCKOH

oit HCIIONIb30BAHHEM | TPHKIIAHOTO JOKyMEHTAIllMd  C

JIOKYMEHTAIH MPUKIITHOTO MIPOTrPaMMHOTO HCITONIE30BaHUEM

c MPOTPaAaMMHOTO obecrneuenus, MIPUKJIAHOTO

HCIIONb30BaHuEe | oOecreueHus, JIOMTyCKaeT MPOrPaMMHOTO

M TPUKIATHOTO | JOMYCKAcT HE3HAUYUTEIILHBIE obecreueHus

IIPOrpaMMHOI0 3HAYUTEIIbHBIE OIITUOKH

obecreueHus OIINOKU




KAPTA
o0ecre4eHHOCTH TUCHUTIJIMHBI (MOLYJIs) y4eOHOH M y4eOHO-MeTOANYECKOM JINTepaTypoi
Jucuumnuna: [IpoToTunupoBanue NpOMBIIUIEHHBIX 00BEKTOB
Kon, nanpasnenue noarorosku: 27.03.05 MuHoBaruka
Hanpasnennocts (mpoduis): YipaBieHre HHHOBAUSAMHU B IPOMBIIIJICHHOCTH (MallTMHOCTPOCHUE)

[punoxenne 2

Ne Ha3zBanue yueOHOro, y4e0HO-METOAMYECKOTO U3AAHHS, Konnuectso KonTtuHrent ObecneueHHOCTh Hanmaue
n/n aBTOp, U3AATEIbCTBO, BUI U3/1aHUs, TOJ] U3AaHHs IK3EMILIPOB B o0ydaromuxcs, 00y4aroImuxcs SIEKTPOHHOTO
BUK HCHOJIB3YOLIUX JIUTEPATYPOU
yrorit po M Bapuanta B ObC
YKa3aHHYIO % (+1-)
JUTEPATypy

Kpasuenxko, E. I'.

AJTUTUBHBIE TEXHOJIOTHH B MAIIMHOCTPOCHUH : yueOHOe
mocobue / E. I'. KpaBuenko, A. C. Bepeuiaruna, B. 10. Bepemiaru.
- Mockga : Aii [Iu Ap Menua, 2021. - 139 c. - O5C "IPR BOOKS". 15 25 100
- ISBN 978-5-4497-1012-3 : ~b. 11. - TekcT : HEMOCPECTBEHHBIH.
Kuura naxonurcs B npemuym-sepcuu ObC IPR BOOKS.

JIu, KyHnBy.

Ocuosrsl CAITP CAD/CAM/CAE : nep. ¢ anrn. / K. JIn. -
Mocksa [u ap.] : ITutep, 2004. - 560 c. : uin. ; 24 cm. - bubnmorp.: c.
541-550 (166 Ha3B.). - And. ykas.: c. 551. - [lep. u3x. : Principles of 15 25 100
CAD/CAM/CAE systems / K. Lee. - ISBN 5-94723-770-9 (B miep.).
- ISBN 0201380366 (anra.) : 258.20 p., 175.56 p., 197.48 p. - Tekcr

: HEIOCPEJICTBEHHBI.

Maptun, bema.
YuuBepcanbHbie MeTobl qu3aiiHa : 100 addhexTHBHBIX perieHui
JU1sl HarboJiee CI0XKHBIX pobiieM nu3aiiHa / b. Maptun, b.

[Ipodobpazosanue, 2020. - 144 c. - ObC "IPR BOOKS". - ISBN
978-5-4488-0564-6 : ~b. 11. - Tekcr : HenmoCcpeICTBEHHBIN.

XaHUHITOH ; IepeBoJ ¢ anrnuiickoro E. KapmanoBoii, A. Mopos. - 10 25 100 i
Mockga [u ap.] : [Turep, 2014. - 208 c. : ui. - ISBN 978-5-906417-
70-1 : 864.00 p. - TekcT : HEMOCPEACTBEHHBIH.

Mamox, B. H.

Beenenue B coBpemennbie CAIIP : xypc nexnwmii / B. H. Manrox. 20 o5 100 )
- [b. m.] : IMK IIpecc, 2010. - 192 c. - OBC Jlans. - ISBN 978-5-
94074-551-8 : ~b. 1. - Tekct : HemocpeICTBCHHBIH.

Kawmenes, C. B.

TexHOJIOTMN aJINTUBHOTO MTPOM3BOACTBA: ydeOHOE ocoOHe I
CIIO / C. B. Kamenes, K. C. Pomanenko. - Caparos : 15 25 100 -




3aBeayromui kKadeapoi MpUKIaIHON MEXaHUKH

Ky3pmuna, Tatesna BacunbeBHa.

yaebHoe mocodue / T. B. Kyzpmuna, O. K. bemssckas ; TUY. -
Tromens : OO0 "Mexnxynapoassiii uHCTUTYT', 2020. - 127 c. -

11. - TeKCT : HENOCPEACTBEHHBIM.

I'panoycTpoicTBO: OT MPUCBOCHUS K YCBOCHUIO IIPOCTPAHCTBA :

OnexrponHas oubnmorexa TUY. - ISBN 978-5-6040801-7-7 : ~b.

S5p

25

100
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