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1. Ilean ocBO€HUN TUCHMILIMHBI.
K ocHOBHBIM mesqsiM ocBoeHMs auclUIUIUHbl «KommbroTepHas rpadukay
CJIeyeT OTHECTHU:

— ¢opMHUpOBaHNE 3HAHUN O OCHOBHBIX TOJOKEHUSX, MPU3HAKAX U CBOWCTB,
BBITEKAIOIIMX U3 METOJIa IPSIMOYTOJbHOTO npoenupoBanus. Ha atom 6azupyrorcs
TEOPETUUECKHE OCHOBBI M MIPABUJIA MOCTPOCHUS N300paKEHUN MMPOCTPAHCTBEHHBIX
MIPEAMETOB Ha IJIOCKOCTH;

— (hopMupoBaHKe 3HAHUNA O OCHOBHBIX IMPaBUIaX COCTABICHUS TEXHUYECKUX
yepTexkel, HaHeceHus pazMepoB ¢ yuetoM ECKJI, uTeHnn ueprexen.;

— (opmupoBaHHe 3HAHUW O OCHOBHBIX TMpUEMaX M  CpPEICTBAX
KOMITBIOTEPHOTO0  MojJenupoBanus B coBpeMeHHbIXx CAIIP (koMmmbroTepHas
rpaduka);

— TOATOTOBKA CTYAEHTOB K JIEIATEIBHOCTH B  COOTBETCTBHM C
KBAIM(PUKALMOHHON XapaKTEpUCTHKON OakaigaBpa Mo HaIpaBiICHUIO, B TOM YHCIIE
dbopmupoBanre HaBblkOB paboTel B CAIIP, co3manus 3-X MepHBIX Mopeien
JIETAJIEN U y3II0B, CO3JaHUIO YEPTEKEM.

K ocHOBHBIM 3a1ayaM OCBOeHUS quclUIUIUHBI « KommbroTepHas rpaduka
CJIEyET OTHECTH:
— OCBOCHHME HABBIKOB IO TBEPJOTEILHOMY MOJICTUPOBAHUIO U BBITIOJTHEHUIO
yepTexkel Ha KOMIBIOTEpE, CO3JaHUI0 (POTOPEAUTUCTUUHBIX NU300PaAKEHUM.

2. Mecto nucuumiudbl B cTpykrype OOII 6akanaBpuara.

Huctunmaa  «KommeiotepHnas  rpaduka»  OTHOCHTCS K YHUCHY
poeCCHOHANIBHBIX YYEOHBIX TUCHUIUIMH 0a30BoM yactu 6a3zoBoro mukia (bl)
OCHOBHOM 00pa3oBaTeNbHOM MpOrpaMMbl OakaiaBpuarTa.

«KomnbrotepHasi rpadukay B3aMMOCBSI3aHa JIOTHUECKH W COJIEpP’KaTeIbHO-
METOJIMYECKH CO CIEAYIOIIUMU ITUCIUIIMHAMU U nipakTrukamu OOIT:

B 6azo6o0ti vacmu 6azoeozo yukna (b1):

— Jletanu maIuH;

— MareMmaTtuka;

— MeTtponorus, ctanaapTru3aius, cepTudUKaIus;

B sapuamusnoii wacmu 6azosoco yukia (b1):

— MexaHuKa CIUIOIIHBIX CPeT;

— Meramnyprudeckue TeXHOJIOTHH;

— OCHOBBI KOMITBIOTEPHOTO MOJICTTUPOBAHU.

3. IlepeyeHb MIAHUPYEMBIX Pe3YJbTATOB 00y4eHHs MO JUCHUILIHHE
(Moxy.110), COOTHECEHHBbIE C IVIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOEHUS
o0pa3oBaTeibHON MPOrPaMMBbl.



B pe3ynbraTe OCBOEHUSI AUCHUILIMHBI (MOAYJsA) Yy OOyYaromuxcs
bOpMHPYIOTCS  CHIEIYIONME KOMIETCHIIMM W JIOJDKHBI  OBITh  TOCTHTHYTHI
CJIeIyIoUIMe Pe3ysbTaThl 0Oy4YeHHs] Kak 3Tam (pOPMUPOBAHUSL COOTBETCTBYIOIIMX
KOMIIETEHITUMU:

B pe3yabTare ocBOeHUs
Kon . IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB
o0pa3oBaTe/ibHOI MPOrpaMMBbl

KOMIIeTEeHIIUH . 00y4yeHusl M0 JUCHHUILIMHE
o0yuawuuiics 10/KeH 00J1a1aTh
I1K-15 TOTOBHOCTB HCITOJIh30BaTh 3HATh:
CTaHAAPTHBIE IPOTPAMMHBIE CPEACTBA Ocnosubie TpedoBanus ECK/I,
MIPU TPOECKTUPOBAHUH. BO3MO>KHOCTH COBPEMEHHBIX

CAIIP, npaBwia co3anus
PYUYHBIX 3CKU30B U
KOMIIBIOTEPHBIX MOJEINIEH.
yMeTh:
Hcnons30BaTk COBpEMEHHBIE
CAIIP nns pemienus 3agau
KOHCTPYUPOBAHUSA U pacU€Ta.
BJIAJETh:
MeTogamu TBEpAOTEIBHOIO
MOJIEJIMPOBAHUs U I€HEpaLuu
yepTexkeil, (oTopeanucTUIHOro
n300pakeHus 1 aHUMaluH,
peBepc MHXKMHUPUHTA U PYYHOTO
ACKU3UPOBAHMUSL.

4. CTpyKTYypa M coiep:KaHue TUCUMILTUHBI.

OO6mast TpyI0€MKOCTh AUCHUIUIMHBI COCTABIISIET S 3a4ETHBIX €IUHMUIL, T.€.

180 akamemmueckux yaca (u3 HuX 162 daca — camocrosTenbHas paboTa
CTYJICHTOB).

Ha mepBoM Kypce B mepBOM ceMecTpe BBIACISICTCS 5 3a4€THBIX €IMHUIL, T.€.
180 akamemuueckumx dacoB (M3 HuUX 162 dvaca — camocTosTeNnbHas paboTa
CTYJICHTOB).

Pasnmensl aucnumuabl «KommbroTepHas rpadukay WU3ydaroTcsl Ha MEPBOM
Kypce.

IlepBbIii cemecTp: JEKIMHU — 6 4aCOB, CEMUHAPHI U MTPAKTUYECKUE 3aHATHUS -
12 vacoB, ¢hopma KOHTPOJISI — IK3AMEH.

CrpykTypa u coaepxkanue qucuuIuinHbl «KoMmbroTepHas rpadukay 1o
CpoKaMm M BHaM paboThl oTpaxeHsl B [Ipunoxenun 1.




Coaep:xanue pa3aesoB JUCHUILIHHBI.
IlepBolii cemecTp
Komnbrorepuas rpaguxka.

1. 3naxkomcTBo ¢ Autodesk Inventor. OcHOBBI MOIeIPOBAHUS JICTAJICH.

O0630p Bo3MoxkHOCTEH cuctembl. UuTepdeiic. Co3zganne nmapaMeTpruueckoro

sckuza. JloOaBieHwe U pEAAKTUPOBAHUE TE€OMETPUUECKUX 3aBUCHMOCTEH.
PenakrupoBanue pazmepoB. Co3nanue MaccuBOB Ha dckuze. Co3laHne 3CKU3HBIX
omokoB. Ilonumanue omnoBemeHud 3cku3oB. Cospanue  3D-reomerpumn:
napaMeTpuyeckasi TBEpAOTeNIbHAs MOJienb. BriiaBnuBanue. Y cTaHOBKA MaTepuaia
u 1BeTa. [loBTOpHOE HCTOJIb30BaHKUE reOMeTpUr dcKku3a. CBsI3b ¢ TAaHHBIMU IPYTHX
acku3oB. Co3gmanme snemeHtra BpamieHus. (Co3gaHHe  3JIEMEHTOB — CHBHI.
Hcnonb3zoBanne  npuMuTuBOB.  JloOaBinenue — compsbkeHus.  JloOaBieHue
ckpyrienuil. /fobasnenue dacok. Pazmemenne orepctil. Co3maHne KpyroBoro
MaccuBa. PazMelienne oTBepCTHil MO 3CKU3aM.

2. Coznanue coopku. Ilonarue ¢ukcupoBaHHOTO KOMIOHeHTa. JloOaBieHue
COOpPOUHBIX 3aBUCHMOCTEH. 3aBUCUMOCTH coBMmelieHre. CTeneHu CBOOOIBI.
3aBucumocTh BcTaBka. 3aBucuMOCTh YTOJ. 3aBUCUMOCTh KacaTenbHOCTB.
VYpasnstomue 3aBucumoctu. Padota ¢ bubnuotekoit anementos. VMcnons3oBanue
MacTtepa mnpoekTHUpoBaHUs OOJITOBBIX COCJUHEHUN. ODKOHOMHUS BPEMEHH C
uHcTpyMeHToM COopKa.

3. Cozmanme 2D-ueptexeit m3 3D-mannapix.Co3manue BHIIOB JCTaNH. | HITBI
BUIOB Ha ueprexe. Co3gaHue HOBOro uyeprexa. PasmenieHue 0a30BOro u
MPOEKIIMOHHOTO BUIOB. Pa3menenue ceuenus. Co3nanue JOMOJHUTENHHOTO BUA.
Co3nanue BBIHOCHOTO BHaa. PenaktupoBanue BUIOB. BblpaBHMBaHHME BUJA.
N3menenue BeipaBHMBaHUSA. OToOpakenue Buiaa. JloGaBneHue o0o03HAUEHUIl B
yepTeKHbIE BHABL. Mapkep IEHTpa U OCEBbl€ JMHUU. PenakTupoBaHue
HAaUMCHOBAaHUM M TMOJIOKEHUH 0003HaueHWi BHUAOB. Pasmepnsl. OCHOBHOI
uHcTpyMeHT Pasmepsl. bazoBeiii u basoBbiii Habop. Llens 1 HabGop pasmepHbIx
neneid. OpnunHataeii u HabGop opnaunar. PepgaktupoBanue — pa3Mepos.
NucTtpymeHTsl 0003HaYeHUs1 OTBepCTUi U pe3b0. [lomyuenne pasmepoB ¢ MOJIENH.
ACCOLIMaTUBHOCTh. 3aM€HA CCHLIIKU Ha MOJICIIb.

4. Crangaptuzanus kKak (akTop, COCOOCTBYIOUIMNA pPa3BUTUIO HAYKU U
texHuku. Enmnas Cuctema Konctpyktopckoit Jlokymentauuu (ECK/). Ee
Ha3HAUYCHHUE, CTPYKTypa U cojJepkaHuwe. TpeboBaHUS, TPEABIBISICMbIC
Crannapramu ECKJI k cocTtaBneHuto 1 o(popMIICHUIO YEPTEIKEH.

5. OOmue mpaBmiIa BBIMOJTHEHUST depTexed. DdopMaTthl JINCTOB YEPTEKEH,
OcHOBHBIE M JOMNOJHUTENbHbIE (hopMaThl, UX OOpa3oBaHHE U OOO3HAUYCHHE.
OcHoBHasl HAAMKCh U ee pacrnosioxeHue Ha Gopmate aucta ('OCT 2.301-68).
MacmiraObl n3o0pakeHuit 1 ux 0003HaAYCHUE HA YEPTEKE B OCHOBHOUM HAJIUCH
u Ha noJie ueptexka (TOCT 2.302-68).



6. Jluaun yeprexa. TuUmbl JMHUM, WX HAYEPTAHUE U OCHOBHBIC
Ha3HaueHus. ToNlKMHa BCEX TUMOB JIMHUA MO OTHOIIEHUIO K CIUIONIHOW TOJCTOM
ocaoBHoit muaMK ('OCT 2.303-68).

7.  Wlpudter yeptexxknpie. Tunsl u pazmepsl mpudta. [lupuna Oyks u

tonmuHa tuHuA mpudTa (COCT. 2.304-81).

8.  OcHoBHas HaAMWCHh (YIJIOBOHM INTAMI), COACpPKAHWUE U TIOPSIOK €¢
3anosiHeHus Ha yeptexax (TOCT 2.104-2006).

9. U3obpaxenus — Buibl, paszpesbl, ceuenus (I'OCT 2.305-2008). OcHoBHBIE
MOJIOKEHUST M ompesiesieHus. MeToa MpsiMOYroJIbHOTO MPOCMPOBAHUS — OCHOBA
cocraBienust yeprexxeid. Buawl. Copepxanue W omnpeneiacHUue Buaa. [ aBHBIM,
OCHOBHBIE, JTOTIOJHUTEIbHBIE U MECTHBIE BUJIbI, MX OMPEICICHNUE U PACIIOIOKEHNE
Ha yeprexe. OOO3HaueHHE MOTMOJHUTENBHBIX M MECTHBIX BHUJOB Ha YEpTEXKe.
Pa3pesbl. Ompenenenue u cojepkaHue paspesa. Knaccuduxanus paspe3oB B
3aBHCHUMOCTH OT TIOJIO’KEHUS CEKYIIeH TUIOCKOCTH OTHOCHUTEIBHO TOPU30HTATBEHOM
IUIOCKOCTH  TPOEKIui  (TOpU3OHTalbHBIEC,  BEPTUKAJIbHBIC,  HAKIOHHBIC),
OTHOCHTENHHO JTUHBI M BBICOTHI TIpeMETa (MIPOIOJIbHEIE, TIOTIEPEYHBIE), OT YHCIIa
CEKyIIMX IJIOCKOCTeH (MpoCThie W CIIOKHBIE). PacnosokeHue u 0003HauYeHHE
pa3pe3oB Ha uepTeke. MecTHble paspe3bl. CoeIuHEHHE YacTH BUJA U 4YacTU
COOTBETCTBYIOLLIETO pa3pe3a M MX pa3felieHue Ha uepTexe. Y CIOBHS,
o0ecreunBaIIie BO3MOXKHOCTh COEIMHEHHUS TOJOBHHBI BHJA U TOJOBUHBI
paspeza. Ceuenusa. OmnpeneneHne u coaepkanue ceueHuss. CedeHusa -
BBIHECCHHBIE U HAJOXCHHBIC, UX PACIOJIOKEHHE M O0O3HAUEHHE Ha YepTexkKe.
YCIIOBHOCTH Y yNPOIEHUs, TPUMEHSIEMbIE TIPU W300paXECHUH BUIOB, Pa3pe30B U
CECUYEHUM.

10. Ob6o3nauenus rpadguyueckre MaTepualioB W TMpPaBHJIa UX HAHECEHUS Ha
gyeprexkax ('OCT 2.306-68). Hanecenue mTpuxoBKU B pa3pe3ax U CCUCHUSX.

11. Hanecenune pasmepoB (I'OCT 2.307-68). CsemenHusi 00 OCHOBHBIX
TpeOOBaHUSAX W MpaBUJIAX HAHECEHHUS Pa3MEpPOB PacCMAaTPUBAIOTCS BHIOOPOYHO B
3aBHCHMOCTH OT TaIlOB BBINOJHEHUS TpaduyecKkux padorT.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

Metonuka mnpenonaBaHus auCHUIUIMHBI «KommbioTepHas rpaduka» u
peanuzaius KOMIETEHTHOCTHOTO TI0IX0a B U3JIOKEHUH U BOCIIPUATHH MaTepuasa
npeaycMaTPUBAET HCIIOJIL30BaHUE CICAYIOMMX AaKTHUBHBIX W HWHTEPAKTHUBHBIX
dbopM TMpOBENECHUS TPYNNOBLIX, HWHIWBUAYAJIbHBIX, ayJUTOPHBIX 3aHSITHH B
COUCTAaHWU C BHEAYIUTOPHOW paboTON ¢ 1enbl0 (OPMHUPOBAHUS M PA3BUTHUS
poeCcCHOHANTEHBIX HAaBBIKOB, 00YJaIONTUXCS:

— MOATOTOBKA K BBITIOJHEHUIO MPAKTUYECKUX 3aJaHUN;

— 3alUTa U UHAUBUIYATbHOE OOCYXKACHUE BBITIOTHSIEMBIX ITANOB MPAKTUUECKUX
3aJIaHUU;

— UTPOBOE MPOEKTUPOBAHMUE;

— pa3bIrpbIBaHUE PoJieh (POJIEBbIC UTPHI);

— UHAVUBUYATbHBIN TPEHAK;

— I'PYIIIOBOU TPEHUHT;



— TMPOBEJEHUE MACTep-KJIACCOB O3KCIEPTOB M CIEUMAIMCTOB MO WH)XEHEPHOH
rpaduke ¥ KOMIBIOTEPHOMY MOJEITHUPOBAHUIO.

VYiaenbHbIW Bec 3aHATUH, TMPOBOJUMBIX B HWHTEPAKTUBHBIX (dopmax,
OTpEeNIeSICH TJIABHOM 1IeJIbl0  00pa3oBaTeIbHOM MPOTrpaMMbl, OCOOEHHOCTHIO
KOHTHHT€HTa OOYy4YarolIUXCs M COJepKaHWeM JUCHMUIUIMHBI «KoMIbroTepHas
rpadukay U B ILEJIOM IO JUCIHUIUIMHE cocTaBisgeT 50% ayauTOpHBIX 3aHSITHH.
3aHsATUs JIeKIMOHHOTO THHa coctaBisaioT 30% ot oObeMa ayJIUuTOPHBIX
3aHIATHH.

6. OueHo4Hble cpeacTBa AJsi TEKyLIero KOHTPOJIsI YCIeBAeMOCTH,
NMPOMeKYTOUYHOI aTTecTAlMM 110 UTOTaM OCBOEHUSI JUCHUIIIMHBI U y4e0HO-
MeToAMYecKoe obecneyeHue caMoCTOsITeIbHOI pa0oThI CTYAEHTOB.

B mpomecce oOydeHUs] UCTHONB3YIOTCA CIEAYIONIUME OICHOYHBIE (HOPMBI
CaMOCTOSITETIbHOM paOOThl CTYJEHTOB, OLICHOYHBIE CPEJICTBA TEKYILETO KOHTPOJIS
YCIIEBAEMOCTH Y MTPOMEKYTOUHBIX aTTECTAIINN:

B nepBom cemecrtpe

- MOJITOTOBKA K BBIMIOJIHEHUIO MPAKTUYECKUX 3aJaHUM U UX 3alUTa;
- BBITIOJTHEHUE MPAKTUUECKUX 3a/1aHH;

- KOHTpOJIbHAs paboTa;

- DK3aMEH;

OOpa31ipl  TECTOBBIX 3aJaHUM, KOHTPOJIBHBIX BOIPOCOB W 3aJaHUN st
MPOBENCHUS] TEKYIIEro KOHTPOJS, SK3aMEHAIlMOHHBIX OWJIETOB, TMPUBEICHHI B
MPUIOKEHUU 2.

6.1. @oH/ OLIEHOYHBIX CPEICTB /sl MPOBeIeHNsI MPOMEKYTOUYHOI aTTeCTAlNU
00y4aIuXcs Mo JUCUMILIMHE (MOIYJII0).

6.1.1. IlepedyeHb KOMMETEHUIMH C YyKa3aHWEM »JTamoB WX (OPMUPOBAHHS B
IIPOLIECCE OCBOEHMSI 00pa30BaTENBHON POTrPaMMBI.

B pesynbrare OCBOEHHSA AMCHMIUIMHBI (MOAYNs) (DOPMHUPYIOTCS ClENYIOLIUE
KOMTICTCHIIHH:

B pesyabTare ocBoeHusi 00pa30BaTeJbHOH MPOrPaMMbI
Koa xomnerenuuun .
o0yuarouuiicsi 10J2KeH 00J1a1aTh

I1K-15 TOTOBHOCTB HCIIOJIb30BaTh CTAHJAPTHBIEC IPOTPAMMHBIE CPEICTBA
IIPU IPOEKTUPOBAHUH.




B  npomecce ocBoeHuss  00pa3oBaTeNbHONM — MpPOrpaMMbl  JIaHHBIE
KOMIIETEHIIUH, B TOM YHCJIE UX OT/IeNbHbIE KOMIIOHEHTHI, (POPMUPYIOTCS MOITAITHO
B XOJE€ OCBOEHUA OOy4YarOUMMHCS JUCHUIUIMH (MOJyJeil), NpPaKTUK B
COOTBETCTBHM C YYCOHBIM IUTAHOM M KaJICHIAPHBIM TpaduKOM y4eOHOTO
npolecca.

6.1.2. Onucanue nokasareJsieil 1 KpUTepHeB OLIEHNBAHUS KOMIIETEHIHIA,
(popMupyeMBbIX 110 HTOraM OCBOEHMS IMCUMILVIMHBI (MOAYJIs1), ONMMCAHME IIKAJI

OLlCHUBaHUI.

IToka3zaTenem OLICHUBAaHUA KOMHGTGHHI/Iﬁ Ha Pa3JIMYHbIX JTalldaX HMX

dbopmupoBaHus

ABJIACTCA

JOCTHIKCHHUC

pPEe3yJAbTATOB O0YUEHHUS MO AUCIUILINHE (MOIYJIIO).

00yyJaromuMucs

IIJIAHUPYEMBIX

[TK-15 roToBHOCTH UCIIOJIB30BATh CTaHAAPTHHIE MPOTPAMMHBIE CpeicTBa rpu mpoekTupoBanuu (I1IK15).

Kpurtepun oueHuBanus
IToka3arean
2 3 4 5
3HATh: OOyuarommuiics Obyuaromuiics OOyuaromuiics OO6yuarommuiic
OcCHOBHEBIE JEMOHCTPHUPYET TOTHOE | JEMOHCTPUPYET JIEMOHCTPHUPYET s
tpedoBanus ECKJI, | oTrcyTcTBHE MiH HEIOJIHOE COOTBETCTBUE | YACTMYHOE COOTBETCTBUE | JIEMOHCTPHUPY
BO3MOKHOCTH HEIOCTAaTOYHOE CIIEeIyFOINX 3HAHUM: CJIeIYFOIINX 3HAHUM: €T TIOJTHOE
COBPEMEHHBIX COOTBETCTBUE OcHoBHble TpeOoBaHusl | OcHOBHbBIE TPEOOBAHUS COOTBETCTBUE
CAIIP, npaBuna CJEIYIOLIUX 3HAHUM: ECK], Bo3MOXKHOCTH ECK], Bo3MOXKHOCTH N (139011170,
co3nanus pydnbslx | OcHoBHBIE TpeOoBaHus | coBpeMeHHBIX CAIIP, coBpeMeHHBIX CAIIP, 3HaHUM:
3CKHU30B U ECK]I, BO3MOXXHOCTH MpaBWIa CO3AaHUs MpaBWIa CO3AaHUs OcHOBHBbIE
KOMITBIOTEPHBIX coBpemeHHBIX CAIIP, PYYHBIX 3CKH30B U PYYHBIX 3CKH30B U TpeboBaHMs
MOJEIIEH. MpaBujia CO31aHUs KOMIIBFOTEPHBIX KOMIIBIOTEPHBIX ECK/,
PYYHBIX 3CKH30B H MOJIeTICH. MoJieJiei, HO BO3MOXKHOCTH
KOMITHIOTEPHBIX Jomyckarorcst JIOTTyCKaIOTCSA COBPEMEHHBIX
MO/JICJNEH. 3HAYMTEIbHBIE OMIMOKY, | HE3HAYUTEIbHBIE CAIIP,
MPOSIBISETCS OIMOKH, HETOYHOCTH, MpaBuiia
HEJIOCTaTOYHOCTh 3aTpyAHEHUS TIPU CO3JIaHHS
3HAHUM, 110 pATY AHAJTMTUYECKUX PYYHBIX
ToKa3aTelieH, onepanusx. 9CKHU30B U
oOyJatomuiics KOMITbIOTEPH
HCIIBITHIBACT BIX MOJICIICH,
3HAYUTEITbHBIC CBOOOTHO
3aTpyAHEHUS [IPU ornepupyer
OTIEpUPOBAaHUH npuoOpeTéHH
3HAHMSIMH TIPU UX BIMU
MEPEHOCE HA HOBBIC 3HAHUSMHU.
CUTyalUH.




yMeTh: Obyuaromuiicss He ymeer | OOyqaroniuiics OO6yyaroruiics OO6yuaromuiic
Hcnons3oBath WJIN B HEJOCTAaTOYHOU JIEMOHCTPHUPYET JIEMOHCTPHPYET o
COBpPEMEHHBIE CTETIeHH yMeeT HETOJHOE COOTBETCTBHE | YACTHYHOE COOTBETCTBHE | IEMOHCTPHPY
CAIIP ans HCIIOJIb30BATh CIEIYFOIIUX YMCHHIA: CICIIYFOIIUX YMCHHIA: €T MOJIHOE
peleHus 3aga4q coBpemennbie CAIIP HCIIOJIb30BaTh HCIOJIb30BaTh COOTBETCTBHE
KOHCTPYHPOBAaHHA | JUIA PEIICHUS 3a1a4 coBpemennusie CAIIP coBpemenHuble CAIIP anst | cnemyrommx
U pacuéra. KOHCTPYMPOBAHHS U JUTSI peIIeHUs 3a1a4 pelieHus 3a1a4 YMEHHIA:
pacuéra. KOHCTPYHPOBAHHS U KOHCTPYHPOBAHHUS U WCIIOJTE30BATh
pacuéra. [lomyckarorcst | pacuéra. YMeHus COBpPEMEHHbIE
3HAYUTEIIbHBIC OUTHOKH, | OCBOCHBI, HO CAIIP ans
MPOSIBISIETCA JTOTTYCKAIOTCS pemeHus
HEIOCTATOYHOCTh HE3HAYHUTEIIbHbBIC 3a/a4
YMEHHH, TIO PSIILy OIMMOKN, HETOYHOCTH, KOHCTPYHPOB
MOKa3aTeleH, 3aTPYOHEHHS MTPH aHWs 1
oOyyaromuiics AQHAIIMTHYECKHUX pacuéra.
WCTIBITHIBACT oTepanusx, mepeHoce CBob6oaHO
3HAYUTENIbHbIE YMEHUI Ha HOBBIE, OIlEpHUpYyET
3aTpyIHEHUS IPU HECTaHIapTHEIE MpHOOpETEeHH
OTIepUPOBAaHUH CUTYaInH. BIMH
YMEHUSIMH IIPU UX YMEHHUAMU,
MepeHoce Ha HOBEIE MIPUMEHSET
CUTyaluu. HX B
CUTyaluAax
MOBBIILICHHON
CJIO’)KHOCTH.
BJIAJIETh: OOyuarouiics He OO6yuaromuiics Binageer | OOyuaromnuiics yactuaHo | OOydaronuiic
MeTOHaMI/I BJIaACCT NJIN B METOAaMU BJI1aA€CT MECTOJaMH s B IIOJTHOM
TBEP/IOTEILHOTO HEZ0CTAaTOYHOH CTEMIEHU | TBEPIOTEIHHOTO TBEPAOTEILHOTO o0beMe
MOACIIUPOBAHUA U BJ1ag€€T METOdaMH MOACIIUPOBAHUA U MOACIIUPOBAHUA U BJ1aceT
reHepanuu TBEPAOTEIEHOTO TeHepaIiy YepTexKe, TeHepaIuy YepTexKe, METOaMHU
YepTekKei, MOJIETTUPOBAHUS U (hoTOpeaTnCTUIHOTO (hoTopearncTUIHOTO TBEPIOTEIBHO
(hOTOpEATUCTUYHOT | TCHEPALIUHU YePTEIKEH, M300pakeHUs U M300pakeHUs U ro
0 U300paXKEeHHS U (hoTopeaTrcTUIHOTO aHUMAIINH, PeBEepPC aHMMAaIIUU, pEeBEPC MO/JICJINPOBAH
aHUMallMH, peBepC | M300pakeHus u WHXVUHUPUHTA U WH)XVHUPUHIA U PYYHOTO | UA U
WHXUHUPUHTA U aHMMAIIH, pEBEPC py4YHOTO ACKU3UPOBAHUS, HABBIKA | TEHEpaIluu
py4YHOTO VHXUHUPUHTA U ACKU3UPOBAHUS, OCBOCHBI, HO YepTexei,
3CKU3UPOBAHMS PYYHOIO 3CKU3UPOBAHUS | JOMYCKAIOTCS JIOITYCKAIOTCS ¢doropeanuct
3HAYUTENLHBIC OMUOKH, | HE3HAYUTEIbHBIC WYHOTO
IPOSBIIAETCA OIIMOKH, HETOYHOCTH, N300 pasKeHMSI
HEJ0CTAaTOYHOCTh 3aTpYJHEHHS MTPH Y aHWMAaIIWH,

BIIQ/ICHUSI HABBIKAMH 10
pAnly moKaszaTesneH,
OO0yyvaromuiics
HUCIIBITHIBACT
3HAYHUTCIIbHbBIC
3aTpyTHEHUS TIPU
MPUMEHEHUH HABbIKOB B

AHATUTUYECKUX
oTeparusx, mepeHoce
YMEHMH Ha HOBBIE,
HECTaH/IapTHHIE
CUTYaIlnH.

peBepc
WHXXUHUPUHT
a ¥ py4yHOT 0o
3CKHU3MPOBaH
Hsl, CBOOOTHO
MIPUMEHSIET
MOJTy4YEHHBIC




HOBBIX CUTyallUAX.

HaBBIKU B
CUTYalUIX
TOBBINICHHOM
CJIOKHOCTH.

[IIkansl OLICHMBAHUSA PE3YJBTATOB IIPOMEKYTOYHOM aTTECTallMd M HX
ONMCAHUE:

®opMa IPOMEKYTOYHOM ATTECTALIMM: 3a4eT.

[IpomexxyTouHas artTtectanus oOydaromuxcsi B (opMe 3a4€Ta IPOBOIUTCS
10 pe3yJibTaTaM BBIIOJIHEHUS] BCEX BUJIOB y4eOHOH pabOThI, MPETyCMOTPEHHBIX
y4€OHBIM IIJIJAHOM MO0 JAHHOW AUCHUIUIMHE (MOJIYJO), IPH 3TOM YUYUTHIBAIOTCA
pe3yNbTaThl TEKYILIEro KOHTPOJS YCIEBAEMOCTH B TedeHue cemectpa. OueHka
CTENEHU JOCTI)KEHUS OOy4YaloIIMMUCS IUIAHUPYEMBIX PE3y/lbTaTOB OOyUYEHUS IO
JUCHUIUIMHE (MOAYNIO) IPOBOAMUTCS IMpernojaBaTesieM, BEAYIIMM 3aHITHUS 10
JUCHMIUIMHE  (MOXYJII0)  METOAOM  d3KcmepTtHoM  oueHku. Ilo  wroram
IPOMEXYTOUHOM aTTecTaly MO JUCUUIUIMHE (MOYJII0) BBICTABIISIETCS OLEHKA
«3a4TEHO» WM «HE 3ayTeHo». K IpOoMEXyTOYHOM aTTecTauuu JOIyCKaroTCs
TOJIBKO CTYJCHTBI, BBIIIOJIHUBIIUE BCE BUJIbI yUeOHOU pabOThl, MPEAYCMOTPEHHBIE
paboueit mporpammoi no auciuiuHe «KommnberotepHas rpaduka» (BBITOTHUIN
MPaKTUYECKUE 3a/1aHUs], CIATTH KOHTPOJIbHBIE PAaOOTHI).

Mlkanaa
Onucanue
OLICHUBAHUSA

BeimonmHensl Bce BHABI y4eOHOM pabOThI, MPeIyCMOTPEHHBIC
yaeOHbIM TuIaHOM. CTyAEeHT JEMOHCTPHPYET COOTBETCTBHE
3HAHWW, YMEHHMH, HABBIKOB MPHUBEACHHBIM B  TabIWIax
nokaszarejied,  OmnepupyeT  MPUOOPETCHHBIMU  3HAHUSIMH,
3a4TeHO YMEHUSIMH, HABbIKAMU, IPUMEHAET UX B CUTyallAsIX OBBIIICHHOM
clokHOCTH. [Ipr 3TOM MOTYT OBITH JOMYIIEHB HE3HAYUTEIIHHBIC
OmMUOKH, HETOYHOCTH, 3aTPYAHCHHUS TIPU  AHATUTUYECKHUX
onepauMsax, IEpEeHOCE 3HAHUM W yMEHUM Ha  HOBBIE,
HECTaHJAPTHHIC CUTYAIUH.




He BeimonHen oauH wiau Oosiee BUAOB Y4YeOHOM pabOTHI,
MPEAYCMOTPEHHBIX YUeOHBIM TIaHOM. CTYIEHT JHEMOHCTPUPYET
HEMOJIHOE COOTBETCTBHE 3HAHUM, YMEHUH, HaBBIKOB
MPUBEJACHHBIM B Ta0dWIaX  TMOKa3aTeled, JOMyCKAaroTCs
He 3auteno N
3HAYUTEIbHBIC OIIMOKHA, TPOSBISETCS OTCYTCTBHE 3HAHHWA,
YMEHUM, HAaBBIKOB MO PSy IOKa3aTelied, CTYJAEHT HUCHBITHIBACT
3HAYUTEIbHBIC 3aTPYyAHEHUS MPH OMNEPUPOBAHUU 3HAHUSAMH U

YMCHUAMU IIPU UX IICPCHOCC HA HOBBIC CUTYAIIUH.

®opMa IPOMEKYTOYHOH ATTECTALMM: IK3aMeEH.

[IpomexxyTouHas arrectanus oOydaromuxcs B GopMe 3K3aMeHa MPOBOUTCS
M0 pe3yJibTaTaM BBIMOJIHEHUSI BCEX BUJIOB Y4eOHOM pabOThl, MPeayCMOTPEHHBIX
y4€OHBIM IJIAHOM M0 JAHHOW JUCIHUIUIMHE (MOIYIIO), IPU ATOM YUYUTHIBAIOTCS
pe3yJbTaThl TEKYLIErO0 KOHTPOJS YCIIEBAEMOCTH B TeueHHe cemecTpa. OleHka
CTEMICHU JTOCTUKEHHUS OO0YYAIOUIMMUCS TUIAHUPYEMBIX PE3YJIbTAaTOB OOYUYEHHS IO
JUCHUIUIMHE (MOMYJII0) MPOBOAUTCS TMpENojaBaTesieM, BEAYIIUM 3aHSITUS 10
TUCUMIUIMHE  (MOIYJII0)  METOAOM  3KcrepTHOM  omeHku. [lo  wuroram
MPOMEKYTOUHOM aTTeCTalluy MO AUCIUIUIMHE (MOIYJII0) BBICTABISAETCS OLICHKA
«OTIIUYHOY, «XOPOIIOY», KYAOBIETBOPUTEIBHO» UIIN «HEYIOBIETBOPUTEIHHO.

K npoMmexyTodHoil —aTTecTaliid  JOMYCKAlOTCS  TOJBKO  CTYIEHTHI,
BBITIOJTHUBIIINE BCE BHUJBl Yy4yeOHOH paboOThl, MNPEeayCMOTPEHHBIE paboueit
nporpaMmmoit 1o  auciuiimHe  «KommberotepHass rpaduxa»  (BBITOJIHWIH
MPaKTUYECKUE 3aaHusl, CJIaju KOHTPOJIbHBIE paOOThI).

IlIkana ouyenueanusn Onucanue

Bvinonnenvt  6ce  6udvt  yuebHolu  pabomul,
npedycmompenuvle  yueOHviM — naanom. Cmyoenm
OeMoHCmpupyem Ccoomeemcmeue 3HAHUU, YMeHUll,
HABLIKOB NPUBCOCHHbIM 6 MAbAUYax noxkasamenetl,
onepupyem npuoOPemeHHbIMU 3HAHUSAMU, YMEHUSMU,
Omauuno HABLIKAMU, NPUMEHSEeM UX 8 CUMYAUUSX NOBbIUEHHOU
croocnocmu. Tlpu smom modcem Ovimb Oonyujena
He3HAYUMEebHASL owuokKa, HemouYHOCMb,
3ampyoHeHue  Npu  AHATUMUYECKUX  ONepayusix,
nepeHoce  3HaHUU U YMEHUll  HA  HOBble,
HeCmaHOapmmuvle CUmMyayuu.




Buvinonnenvt  6ce  6uovt  yuebHOU  pabomul,
npedycmompeHntvle  yyeonvim — niaaHom. Cmyoenm
oemMoHcmpupyem HenosHoe, npasuibHoe
Xopowio coomeemcmeue 3HAaHUU, YMeHUl, HABbIKOG
npugeoeHHbiM 8 mabauyax nokaszameneu, auUbOO eciu
npu smom OvLiu Odonyuenvl 2-3 HecyujecmeeHHbvle
OUUOKU.

Buvinonnenvt  6ce  6uovt  yuebHOU  pabomul,
npedycmompeHntvle  yyeonvim — naaHom. Cmyoenm
O0eMOHCmMpUpyem coOmeemcmeue 3HaHull, 8 KOmopom
Yooenemsopumenwvro
oceewjena  OCHOBHAs, Haubodee BAJCHASL  HACHb
mamepuana, HO Npu  IMOM  OONYWEHA  OOHA

SHAYUmMenbHAs OWUOKA Uil Hemo4YHOCMb.

He svinonnen ooun unu 6onee 6uoos yueonou pabomel,
npedycmompenuvix  yyebHvim — naanom. Cmyoenm
O0eMOHCmpuUpyem HenoiHoe Ccoomeemcmsue 3HaAHUllL,
YMeHUll,  HABbIKO8  NPUBCOEHHbIM 68  Mabauyax
nokaszamejet, OONYCKAlOMCcs 3Ha4umesbHble OuWUOKU,
Heyooenemsopumenvro . )
NPOAGIAEMC OMCYMCMEUe 3HAHUU, YMEeHUl, HABbIKOS
no pady nokazameneu, CmMyoOeHm UCNbimvleéaem
3HauUuUmMenbHble 3ampyOHEeHUs: Npu  ONepUpo8aHul
3HAHUAMU U YMEHUSMU NPU UX NEepeHoce HA HOoBble

cumyayuu.

@DOH/IBI OIICHOYHBIX CPEACTB MPEACTABICHBI B MPUJIOKECHUH 2 K paboueit
MporpamMMme.

7. YueOHO-MeTOANYeCcKOe U MH(pOpPMAIIMOHHOE o0ecniedyeHre JUCHUIJIMHBI.

a) OCHOBHAas JIUTeparypa:

1. Topmon B.O., Cemennon-Orueckuii M.A. Kypc HaudeprarenbHOU
reomerpuu. — M.: Hayka, 2007.

2. Topmon B.O., UBanoB 10.b., Connnera T.E. COopHUK 337124 IO KypCy
HadepTarensHoi reomerpun. — M.: Hayka, 2004.

3. @aznynun .M., XanaunoB B.A. Unxenepnas rpaduka. M.: Axagemus,
2011.

4. bponackuit A.M., ®aznynmun 2.M., XangunoB B.A. MuxeHnepHas rpaduka
(metamoobpaboTtka). M.: Axanemus, 2016.



0) KomoJTHMTEJIbHAS JTUTEpaTypa:

1. Cranpaptet ECK: TTOCT 2.101-68,. Coopounbiii yeptexxk. MeTonuueckue
ykazanus. M.: MAMMU. 2000. TOCT 2.102-68, TTOCT 2.104-2006, I'OCT
2.106-96, 'OCT 2.109-73, TOCT 2.119-73, 'OCT 2.301-68-T'OCT 2.307-68,
I'OCT 2.311-68, 'OCT 2.315-68, 'OCT 2.317-69, 'OCT 2.401-T'OCT 2.409-
74.

2. Camunikun B.JI., CmupnoB B.H., bponckuii A.M. Metoauueckue yka3zaHusi K
YOPAKHEHHUSIM M YCJIOBHS 3aJ1a4 MO0 KypCy HauyepTaTeIbHOM reoMeTpuu. — M.:
MAMU, 2008.

3. Konnexktus aBropos. [loa penakiueit @aznynuna 3.M. JleranupoBka

4. Camunxkun B.JI. HauepratenbHas reometrpusi. (OCHOBHBIE TIOJIOXKEHUS,
NMpU3HAaKU M CBoiicTBa. Bompockl 118 camMonoAroToBkH. Meroaudeckue
ykazanus. - M.: MAMMU, 1983.

5. bponckuit A.M. HauepratenbHasi reoMmerpusi. YdyeOHoe mocobue. - M.:
MAMU, 2000.

6. Camunkun B.J[., CmupuoB B.H. Ilosunmonnsie 3amgaun. Meroaudeckue
ykazanus. — M.: MAMU, 1996.

/. Camunkun B.J., CmupuHoB B.H., Ilape B.II. Merpuueckue 3amaumu.
Metoauueckue ykazanus.- M.: MAMU, 1990.

8. bponckmit A.M. Ilox pemakmumeri Camunkuna B.J[. Iloctpoenue mwHUM
B3aMMHOTO TepecedeHus mnoBepxHocTeil. Yactu 1-1 m 2-1. Metoaudeckue
ykazanusa. M.: MAMU, 1983.

9. Camunkun B.Jl., XanauaoB B.A. B3anmHoe nepecedeHrie MHOTOTPAaHHUKOB.
Meronuueckue ykazanusa. M.: MAMU, 1986.

10. Cwmwupaor B.H., XamgunoB B.A. AKCOHOMETpHYECKHE MPOCKIIUH.
Metonuueckue ykazanusa. M.: MAMU, 1998.

11. KomnektuB aBTopoB. Ilom penakmmeit ®aznynmuaa O.M. Pe3pObl u
pe3b0oBbIe coenuHenus. Metonuueckue ykazanus. M.: MAMU, 2011.

12. KomnexktuB aBTopoB. llon pemaknuent @Paznynuna O.M. BeinonHenue
yepTeke COOPOUHBIX €OUHUI] MO 3CKHU3aM (pabouyuM 4YepTexam) JeTalied.
MeTtoauueckue ykazanus mo yepuenuto. M.: MAMU, 2004

13. KomnextuB aBtopoB. Ilonm pemakmumeit Camunkuna B.JI. Hanecenmne
pa3MepoB Ha O3CKM3aX UM paboyMx dYepTexkax JeTajed ¢ y4eToM
“KOHCTPYKTOPCKMX W TEXHOJIOTMUECKMX TpeboBaHuil”. MeToauueckue
yKazaHus no yepuenuto. M.: MAMU, 1990.

14. Tumodeer B.H., Hlammn A./[. I'eomeTprueckoe MoAeIUpOBaHUE: COOPHUK
3amanuii — M.: MI'I1Y, 2012.-153 c.

B) IPOrpaMMHOe o0ecrieuyeHre U HHTEPHET-PecypPChbl:
[IporpammHoOe oOecIieueHue:
1. Autodesk Inventor (becriatHas cTyaeH4YecKas BepCus).
2. Autodesk AutoCAD (becriiaTHast cTyieHYecKast BEPCHs).
3. Autodesk Fusion 360 (becraTtHas cTyaeH4YecKast BEpCHs).



WuTepHeT-pecypchl  BKIIIOYAIOT  y4COHO-METOJUYECKHE MaTepHaibl B
SJIGKTPOHHOM BHJIE, IpeJAcTaBicHHbIe Ha caiite lib.mami.ru B pasgene
«IJEKTPOHBIN KaTamor» (http://lib.mami.ru/lib/content/elektronnyy-katalog).

[Tonme3nble  y4yeOHO-MeTOAMYECKME H  WH(GOPMALMOHHBIE  MaTepHAIIbI
IIPEACTABIICHBI HA CalTaXx:

VYuebnsiit kypc o Fusion 360:
https://www.youtube.com/playlist?list=PL19LEPkt0r7agvWtAKWhbh3bAwgOIKNKSsIN
YyebOnpie maTepuanbl Autodesk:
http://www.autodesk.ru/adsk/serviet/index%3FsitelD%3D871736%261d%3D9298027

8. MaTepuajibHO-TeXHHYECKOe o0ecneuyeHue TUCUUTINHBI.

Tpu kommbloTepHble Jabopatopuu kKadeapel «WHxkeHepHas rpaduka U
KOMIIbIOTEpHOE MonenupoBanue» Ayxa. 211K515, 211IKS509, 2I1KS508 ocHameHHbIe
50 xommbrOTEpaMH, JTa0OpaTOpus ¢ (POHIOM THUITOBBIX JAETATICH W HATJIAIHBIX
nocobuit [1K419.

9. Metoauyeckue peKOMeHIALMH JIJIsl CAMOCTOSITEIbHOI PadoThI
CTYJIEHTOB.

Orambl  mporecca OpPraHW3alldd  CaMOCTOATENbHONM  palOThl  CTYJIEHTOB:

" IOJTOTOBHUTEIBHBIN (OMpeneNieHue TIIeICH W COCTABJIICHHE MPOTPAMMBI
CaMOCTOSATEIILHON paboThl, MOATOTOBKA METOAMYECKOTO OOECreYeHUsT W
o0opy10BaHUS );

" OCHOBHOM (peanu3zanusi TPOrpaMMbl C HCIOJb30BAHUE TPUEMOB TOMCKA
uH(opMaIMu: yCcBOeHHe, MepepaboTka, NPUMEHCHHE, Tiepenada 3HaHUWH,
(bUKCUpOBaHUE PE3YIHTATOB);

" 3aKJIIOUYUTENbHBIN (OleHKa A((EKTUBHOCTH M 3HAYMMOCTH TIPOTPAMMBIL;
aHaJIHN3 Pe3yJIbTaTOB CAMOCTOSITENIbHON PA0O0ThI, KX CHUCTEMAaTU3AIIHS; BHIBOIBI
O HaIpaBJICHUSAX ONTUMH3AIUU TPYA).

UToObl MPaBUIIBHO OPraHMW30BaTh CBOIO CAMOCTOSITENBHYIO paboTy, HEOOXOIMMO
CTYZIEHTY CO3JaTh YCIOBHS [JI1 NPOAYKTMBHOM YMCTBEHHOM JE€ATEIBHOCTH.
K ycnoBusaAM npOIyKTUBHOCTH YMCTBEHHOM IESATEIBHOCTH OTHOCATCS:

" TIOCTETICHHOE BXOXKJICHUE B PaboTy;

" BBIICPKUBAHUE WHAUBUAYAJIHLHOTO PUTMA, TeMIia paboThl U pa3Mepa ee
HCTIOJTHCHMUS,

" [IPUBBIYHAS MOCJIEAOBATEIHBHOCTb U CUCTEMATUYHOCTD JEITEILHOCTH;

" [pPaBWJIbHOE YEPEJOBAHUE TPYAA U OTIbIXA.


http://lib.mami.ru/lib/content/elektronnyy-katalog
https://www.youtube.com/playlist?list=PL19LEPkt0r7aqvWtAKWb3bAwgOlKNKslN
http://www.autodesk.ru/adsk/servlet/index%3FsiteID%3D871736%26id%3D9298027

CTyneHTy BaXXHO TOMHUTb:

* OTIBIX HE MPEANOJaraeT MoJHOTO Oe3MeUCTBUSA, OH MOXKET OBITh JTOCTUTHYT
nepeMeHon Jena;

" CMEHy TMepuofioB paboTocrnocoOHOCTH B TeueHue JHsA. HawuOoiee
MJI0JIOTBOPHO
JUISL 3aHSATHSL YMCTBEHHBIM TpYIOM yTpeHHee Bpemsi ¢ 8 no 14 wyacos,
MakcuManbHas paborocrocooHocTh ¢ 10 10 13 wacos, ¢ 16 g0 19 wacos, ¢ 20
110 24 Jacos;

= coOurofieHre nmepeprbiBoB uepe3 1-1,5 yaca nepepsiBbl o 10-15 MuH, yepes 3-
4 yaca pa6otsl iepepsiB 40-60 mMuH;

" yTOOBI BBINOJHUTH BECh O0OBEM CAMOCTOSATENIBHOW padOThI MO MpeaMeTaM
Kypca, HEOOXOIMMO CUCTEMAaTHUUYECKH 3aHUMAThCS MO 3-5 4acoB €KEIHEBHO,
YKEIATEeIIbHO B OJTHU M T€ )K€ YacChl, IPH YePEIOBAHUH 3aHATHH C ITEpEePhIBAMH
JUTSL OTIBIXA;

" [Iesieco00pa3HO €KEIHEBHO paboTaTh He Oosee 4YeM Haj JABYMs-TpeMs
JTUCHUTUIMHAMY, HauWHAsg CO CPEJHEro MO TPYAHOCTH 3aJaHus, MEepexojis K
Oonee CIOKHOMY, HAMOCIEAOK OCTaBUB JIETKYIO  4YacThb  3aJaHus,
TPeOYIOIIYIO OOJIBIIE ONPEETCHHBIX MOTOPHBIX JICHUCTBUM.

Wtak, caMoCTOATENbHBIC 3aHATUS MOTPEOYIOT UHTEHCUBHOTO YMCTBEHHOTO TPYyAA,

KOTOPBbI HEOOXOAMMO HE TOJBKO IMPAaBUIBLHO OpraHW30BaTh. (s onmTuUManbHOU

OpraHM3alMd CaMOCTOSITEIbHOM PabOThI CTYJEHTY PEKOMEHIYETCS COCTaBJICHHE

JIMYHOI'O PaCHMUCaHUs, OTPAKAIOIIETO BPEMSI U XapaKTep 3aHATHI (TEOPETHYECKUM

KypC, MNpPaKTUYECKUE 3aHATHs, Tpaduueckre pabdoTbl, YTEHUE JHMTEpPaTyphl),

nepepbIBbI HA 00€1, Y>KUH, OTAbIX, COH, IPOE3/1 U T.JI.

JleaTenbHOCTD CTyZIEHTOB o (bOopMHUPOBaHUIO HAaBBIKOB

y4eOHOM caMocCTosiTeIbHOM  pal0oThl. Kaxapli  CTYJIEHT CaMOCTOSITEIIbHO

OTIPENICIIICT PEKUM CBOCH CaMOCTOSITEILHON pabOTHI.

B mpomecce camocToATeNbHOM pabOThl  CTYAEHT NPHOOPETAET HABBIKU

CaMOOpraHu3alluy, CaMOKOHTPOJIA, CaMOYIpaBJIeHUs, camMope(dIeKCuu Hu

CTAHOBUTCSl AKTUBHBIM CAMOCTOATEIbHBIM CYyOBEKTOM Y4EOHOH eATEIbHOCTH.

B mporuecce camocToaTenbHON pabOThI CTYACHT JOJIKEH:

" OCBOMTb MUHUMYM COJEp>KaHUS, BHIHOCHMBII Ha CaMOCTOSITEIbHYIO paboTy
CTYIEHTOB W NPEJIOKEHHbIM mpenoaaBareneM B coorBeTcTBUH ¢ DI'OC
BBICIIIETO
npodeccuonansuoro odpaszoBanus (PI'OC BIIO) mo naHHON AUCIUIUIUHE;

" [UIAHUPOBAaTh CaMOCTOSITENIbHYIO pabOTy B COOTBETCTBUU C TIpaduKoM
CaMOCTOATENbHOM pabOoThI, MPEIJIOKEHHBIM MPENOJaBaTEeIIeM;

" OCYHIECTBJISITh CaMOCTOSITENbHYIO pabOTy B OpraHU3alMOHHBIX (opmax,
MPETYyCMOTPEHHBIX YUEOHBIM IIJIIAaHOM U paboyeil mporpaMMol IpenogaBaTess;

" BBINOJHATH CAMOCTOSITEIbHYIO Pa0OTy U OTYUTHIBATHCS MO €€ pe3ysibTaTaM B
COOTBETCTBUM C Ipa)MKOM IPEACTABICHUS PE3yJIbTaTOB, BUJIAMU U CPOKAMHU
OTYETHOCTH 10 CAMOCTOSITENIbHOU paboTe CTYI€HTOB;



" WCIOJIb30BaTh I CaMOCTOSITENIbHOW pPabOThl METOJUWYECKHe MocoOus,
y4yeOHble TOCOOHsA, pa3padOTKU CBEpX MNPEJIOKEHHOIO IpernojaaBaTeieM
MepeyHsl.

10. MeTozmqecncne PEKOMEHIANUMA JIA MIpenoaaBaTe/isd

B nmepByro odepenp HEOOXOAMMO OINMUPATHCS Ha JCHCTBYIONIYIO pPabodyro
porpamMmy Io AUCIUIUIMHE, B KOTOPOU 00s13aTEIHHO JTOJDKHBI OBITH OTPEISICHBI
KOJIMYECTBO W TEMATHKA NPAKTUYECKUX 3aHATHM Ha Kaxapld cemectp. Jlns
Ka)XJIOT0 3aHSITUS ONPENENSIOTCS TeMa, 1IeJib, CTPYKTypa U cojaepxkanue. Mcxomas
U3 HUX, BHIOMparoTcs QopMa TpoBemeHUS ~3aHATHS  (MHTEpPaKTHUBHAS,
caMocCTosiITeNIbHAasl paboTa, MacTep-KIacc, TECTUPOBAHUE U T.J.) U JUJAKTUYECKUE
METOJIbl, KOTOpbIE TIPU H3TOM MPUMEHSIET TMpenojaBaTesb (MHAUBUAYaTIbHAS
pabota, paboTa 1o rpyImnmnam, jAeioBas urpa u mnpod.). [lenecoodbpa3zHocTs BeIOOpa
npernojaBarelieM TOr0 WM WHOTO METOJia 3aBHUCHUT, TJIaBHBIM 00pa3oM, OT €ro
3 PEeKTUBHOCTH B KOHKPETHOM cuTyanuu. Hampumep, ecnm mnpenojaBaTeb
CTaBUT 3ajla4y OTTAUYMBAHME IPAKTUYECKOTO HaBbIKa MPU OCBOCHUHU CII0XHOM
TEMbI, TO MPOBOJUTCS MACTEP-KIACC C JUYHOW JIEMOHCTpAIIMEH BBINOJHECHUS
paboThl. I TpyZOeMKHX IO BPEMEHH M PYTHHHBIX OIEepalui 3a1ad cleayeT
MIPOBOJIUTH POJICBYIO UTPY C KOJIJICKTUBHBIM y4aCTUEM CTYIEHTOB.

Oco0oe BHUMaHuE CIeAyeT YACIUTh XPOHOMETPAXy 3aHATHUSA, T.€. BBIJCICHUIO Ha
KKIBIM dTamn 3aHATHS ONPEACIEHHOTo BpeMeHHu. [ mpemnomaBartens, 0COOCHHO
HAYMHAIOMIETO, YPE3BBIYAHHO BAXKHO MPUICPKHUBATHCA  3allJIAHUPOBAHHOTO
xpoHomeTpaka. Eciu aToro He ynaércs caenarb, TO MPernoaaBaTei0 HEOOX0AMMO
MPOAHATIM3UPOBATh XOJ 3aHSATUS M, BO3MOXKHO, BHECTH W3MEHEHHS JIMOO B €ro
CTPYKTYPY, 00 B (hOpMY €ro MpOBEACHHSI.

HeobxoaumocTh TUTAaHMPOBATH M AHAJTU3MPOBATH  Y4EOHO-BOCIIUTATEIHHBIN
MPOIIECC B IUIAKTUYECKOM, TICUXOJIOTHYECKOM, METOJIMYECKOM aCIeKTaX ¢ y4eTOM
COBPEMEHHBIX TPEeOOBaHUN K TPEMOJAaBaHUIO OOYCIABIMBAET, B CBOI OYEPEb,
HE00XOMMOCTh 0O0CHOBAHHOTO BhIOOpA 3D (PEKTUBHBIX METOIOB, (HOPM U CPEICTB
OoOy4eHHs, KOHTPOJSI PpPe3yJbTaTOB YCBOCHHUS CTYJICHTAMH MPOTPAMMHOIO
Martepuana.

[IpenogaBaTento  BO3MOXHO  HKCIIOJIb30BaThb ~ MaKCHUMaJbHO  3((PEKTUBHO
pazHooOpa3Hbie (HOPMBI, METO/BI U CPEJCTBA OOYUYEHHUSI TOJIBKO B COOTBETCTBUU C
MOCTABJICHHBIMA W CIUIAHUPOBAHHBIMU KOHKPETHBIMHU IEJISIMH, U 3aJladyaMu.
Pa3pabatreiBaTh KaueCTBEHHBIN AUJAKTHUECKUI MaTepra U HarJsIHbIE TOCOOUs C
METOJAMYECKUMHU PEKOMEHJAIMSAMUA MO HMX NPUMEHEHHIO Ha 3aHATHUSIX MOXKHO
TOJIbKO B TOM CJy4ae, €CJU 3apaHee ONpeJeseHbl eI U 3a/ladyd Kak JJig BCEro
Kypca IUCUUIUTMHBI, TaK U JJIs1 KaXA0T0 OTACIbHOTO 3aHATHS.



[IpenomaBaTenb TOMKEH CUCTEMATHUECKU MTPOBOJIUTh CAMOAHAJIM3, CAMOOIICHKY H
KOPPEKTHPOBKY COOCTBEHHOW JEATEIBHOCTH Ha 3aHATHAX, pa3padaThiBaTh U
IIPOBOJIMUTDH JAMATHOCTUKY JIJISL ONIPEICICHHS YPOBHS 3HAHUN M YMECHHH CTYICHTOB,
pa3pabaThIBaTh U PeaIM30BBIBATH MPOTPAMMBI JJII HHIANBUAYAITBHBIX W TPYIIIOBBIX
dbopm pabOTHI C YIETOM CIIOCOOHOCTEH CTYICHTOB.

O0s13aTenbHO HY)KHO HM3y4YaTh JIMYHOCTH CTYACHTAa W KOJUICKTHBA OOy4YaeMbIX B
I1EJI0M, C IIEJTBbI0 TUAaTHOCTUKHU, TPOCKTUPOBAHMS M1 KOPPEKINHU MX IMO3HABATEIIHHON
NEATETLHOCTH Ha MMPAKTUYECKUX 3aHATHAX MO JUCIUILIAHE.

OCHOBHBIM  yCIIOBUEM Yy4€OHO-METOJUYECKOTO OOECreYeHUs] MPaKTHUYECKUX
3aHATUN MO TUCIUIUIMHE SIBISIETCS HETPEPBIBHOCTH MCUXOJIOTO-TIEAarorndecKoro
U METOIWYECKOTO0 O0Opa3oBaHHUS TPEMOJaBaTeisi, B3aWMMOCBI3b MPAKTHKU C
CHUCTEMOW M3yYCHHUsI CTYJACHTAMH HOPMATUBHBIX YUCOHBIX JUCITUIUINH M KyPCOB T10
BBIOOPY, MAIONIUX TEOPETHYECKOEe OOOCHOBAHHME MPAKTUYECKON NESITEIbHOCTH,
MO3BOJISIONINX OCMBICIIMBATh W COBEPIICHCTBOBATh €€ C IO3HMIMK HAYIHOTO
aHam3a.



[Tpunoxenue 1

Ctpykrypa u coaep:xxkanue Aucuuminnbl «KomnbsorepHas rpaguka B IepBOM ceMecTpe 10 HANPABJIEHHUIO MOAT0TOBKH
22.03.02- Metaunyprus, [Ipopunas « AHHOBaMM B METALITIYPrUID)

(0axanasp)

Paznen

Cemectp

Heneasn

ceMecTpa

Buanbl yueGHoli padoThl,
BKJII0Yasi CAMOCTOSITEJIbHYIO
padoTy CTyIeHTOB 1
TPY/10eMKOCTh B Yyacax

Buabl camocTosiTe/ILHONH paGoThl

CTY/IEHTOB

DopmbI
aTTecTaluu

J | II/C | Jad | CPC | KCP

K.P

K.II.

PI'P

Pedep.

Koa

Komnviomepnas cpagpuka

Crangaptuzanms Kak GakTop, COCOOCTBYIOIINIT Pa3BUTHIO HAYKH U
texHukd. Enmnas Cucrema KoHcTpykropckoit —JloxyMmeHTanuu
(ECK]I). Ee Ha3nauyeHue, CTpyKTypa U cojaepkaHue. TpeboBaHwus,
npenpasnsemple  Cranmapramu  ECK]JI  x  coctaBmeHmio  u
0(OPMIICHHIO YEPTEIKCH.

OOmue mpaBwia BBINONHEHHs dYepTrexed. @opmarel  JHCTOB
yepTexeil, OCHOBHBIE U IOTIOJHHUTENbHEIE (hOpMATHI, MX 00pa3oBaHuE
n obo3HaueHne. OCHOBHasI HAINCh U €€ pacrojioxkeHne Ha Gopmare
mucra (ITOCT 2.301-68). MacmTabpl U300paXKeHHH M UX
0003HaUEHNE Ha YepTeKe B OCHOBHOM HAANMCH M HA MOJIE YepTexa
(TOCT 2.302-68).

Jluaun yeprexa. Tumel JIMHUM, WX HadepTaHUE M OCHOBHBIE
HasHaveHust. TOJIIMHA BCEX TUIIOB JIMHUI MO OTHOIICHHUIO K
CIUIOIIHOM ToJICTOM ocHOBHO# yinanu (TOCT 2.303-68).
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2. 3makomctBo ¢ Autodesk Inventor. OcCHOBBI MOAETHPOBAHHS
JleTalleH.

O0630p Bo3MOxHOcTEeH cuctembl. WHrepdeiic. Coznanue
napaMeTpuueckoro  ockuza. JloOaBieHme M peAaKTUpOBaHHE
reOMETPUYECKUX  3aBUCHMOCTei.  PenakrupoBanue — pasMepos.
Co3nanue MaccuBoB Ha odcku3e. Co3pgaHue SCKU3HBIX —OJIOKOB.
[lonnMaHue OIOBEIIEHNIT DCKU30B. Cozmanne 3D-reomerpun:




nmapaMeTpudecKas ~— TBEpAOTEIbHAas  MOAENb.  BblgaBiuBaHUE.
VYcraHoBka MaTtepuana M uBera. [IOBTOpHOE HCIOJIB30BaHUE
TeOMETPHUH 3CKHU3a.

3. llpudrer ueprexunpie. Tunsl u pazmepsl mpudra. [lupuna Oyks u
tommuHa s mpudra (TOCT. 2.304-81).OcHoBHas HaANMCH
(YrnoBo# 1nTaMm), coAep)KaHWE M TOPSNOK €€ 3aloJIHeHHs Ha
yepresxax (FOCT 2.104-2006).

N3obpaxkenuss — Buasl, paspessl, ceuenus (ITOCT 2.305-2008).
OCHOBHBIE ITOJIOXKEHHA H OIIPEAC/ICHUA. MeTOI[ IpAMOYTOJIBHOT'O
MpPOCIMPOBAHUSI — OCHOBAa COCTaBJICHHMsS  4YepTexxked. Bunsl
ConepxaHue W ONpenesieHHe BHUAAa. [ JaBHBIH, OCHOBHBIE,
JIOTIOJTHUTENbHBIE W MECTHBIE BHUJABI, WX OIpEHCICHHE W
pacrionoxxeHne Ha depTexe. OOO3HAYEHHE [ONOJIHUTEIBHBIX H
MECTHBIX BH/IOB Ha ueprexke. Paszpespl. Onpenenenue u coaepskaHne
paspes3a. Kmaccngpukanus paspe3oB B 3aBUCHMOCTH OT ITOJIOXKEHHSA
CeKyIlel TIJIOCKOCTH OTHOCHTENIbHO TOPH30HTAIBHON IIOCKOCTH
HIPOEKLUH (Topu3oHTaBHEIE, BEPTHUKAJbHBIE, HaKJIOHHEIE),
OTHOCHUTCIBHO JJIIUHBI )44 BBICOTHI npeamMeTa (HpOI[OJ'H)HI)Ie,
MOTIepeyHbIE), OT YUCIA CEKYIIMX IUIOCKOCTEH (IIPOCTHIE U CI0XKHBIE).
Pacrionoxxenne u o0o3HaueHHe pa3pe30oB Ha 4Yeprexke. MecTHbIe
paspe3pl. CoenMHEHHE YacTH BHJa W YacTH COOTBETCTBYIOIIETO
paspes3a M UX pasJelieHHe Ha 4epTexe. Y CIOoBHs, oOecreunBaronye
BO3MOXKHOCTH COEIMHEHHSI TIOJIOBHHBI BUJIa ¥ OJIOBHHBI pa3pesa.
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4. CBs3p ¢ JaHHBIMH Jpyrux 3ckm3oB. Co3maHue 3JIeMeHTa
BpameHus.  Co3gaHWe  JJeMEHTOB  cABUr.  Vcmonb3oBaHUe
npuMHUTHBOB. JloOaBnenue compspkeHus. J[oOaBieHHne CKpYTIeHUH.
JoGasnenne dacok. Pazmemenne otBepcTmii. Co3gaHne KpyroBoro
MaccuBa. Pa3menieHne oTBepCTHil 10 AICKU3aM.

Coznanne coOopku. IloHsATHE (QUKCHPOBAHHOTO KOMIIOHEHTA.
Jlob6aBneHne cOOPOUYHBIX 3aBUCHUMOCTEH. 3aBUCIMOCTh COBMEIICHHE.
Crenenn cBoOOBL. 3aBHCHMOCTh BeraBka. 3aBUCUMOCTD YTOI.
3aBucumocTth KacaTenbHOCTS.

18

Ne2

5. Ceuenus. OHpe,Z[eJICHI/IC U COJACPIKAaHUC CCUCHMUA. CeueHus -
BBIHCCCHHBIC W HAJIOKCHHBIC, UX PACIIOJIOKCHUEC U 0003HaYeHHE HA
YCPTCIKE. VCIoBHOCTU B YHpoueHus, IpuMCEHICMBIC IPU
I/I306pa>KeHI/II/I BUIOB, pa3pe€30B U CEUCHHUI.

18




O06o03HaueHust rpadyeckre MaTepruaioB U NpaBuiia UX HAHECEHHS Ha
yeptexkax ('OCT 2.306-68). HaneceHue ITPUXOBKH B pa3pesax U
CEUYCHMSIX.

Hanecenne pasmepos (TOCT 2.307-68). Ceemenuss 06 OCHOBHBIX
TpeOOBaHMAX M IPABWIAX HAHECCHHS Pa3MEpOB PaccMaTpUBAIOTCS
BEIOOPOYHO B 3aBHCHMOCTH OT 3TalrloB BBINOJHEHHUS IpadUuecKux
paboT.

6. Ynpasmgromue 3aBucuMocTd. Pabora ¢ bubmuoTexoi 31eMeHTOB.
Hcnonp3oBanne MacTtepa MpOEKTHPOBAHUS OONTOBBIX COCIHHEHHH.
DKOHOMUS BpeMeHU ¢ HHCTpyMeHToM COopka.

Cosznanue 2D-ueptexeii u3z 3D-nanubix. Co3qanne BUOB IE€TaH.
Tuns! BU0B Ha yepTexke. Co3aaHue HOBOTO YepTexa.

18

7. Pa3smemenue 0a30BOT0 M MHPOEKIMOHHOTO BHUJOB. PasmemeHue
ceueHusa. Co3gaHne IOIMOJIHUTENbHOTO BHaa. Co3maHue BBEIHOCHOTO
Buaa. PenaktupoBanue BunoB. BrlpaBHuBaHue Buzaa. M3MeHeHue
BblpaBHUBaHus. OtoOpaxeHue Buzia. JloOaBieHue 0003HAYCHUI B
yepTeXHble  BUABL. ~Mapkep IEHTpa H  OCEBble  JIUHUM.
PenakTrpoBaHue HAUMEHOBAHHHN ¥ MOJI0KECHUH 0003HAUCHHUIT BUIOB.

18

Ne3

8. Pa3zmepsl. OcHoBHO# uHCTpYMeHT Pa3mepsl. bazoBblit 1 bazoBblii
Habop. Llems m HabGop pasmeprbix memeit. OpauHatHeX U HaGop
opanHat. PenaktupoBanue pasmepoB. MHCTpyMeHTHI 0003HauCHHMS
orBepctii W pe3pd. I[lomyueHnme  pasmepoB ¢ MOJENH.
AcconnaTuBHOCTb. 3aMEHa CCbUIKU Ha MOJIEIb.

18

Ne4

9. Odopmirenne tpaduuecknx pabor. IlogBeneHme HTOTOB.
IMoaroroBka K 3a4eTy U K SK3aMEHY.

18

Hroro

12

162




[punoxenue 2

MMHHCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCHUMCKOM OEIEPALINN
OEJIEPAJIBHOE I'OCY IAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIbHOE YUYPEXXJIEHME BBICHIEI'O OBPA3OBAHMA

«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHUH NOJIUTEX)

Hanpasnenune noprorosku: 22.03.02 - Metanayprus, [Ipodpuiab « AHHOBAIMH B METAJLIYPIrum)

CDopMa 05y‘i€HZ/l}Z . 3aounan

Buo I’lpOd)QCCZ/lOHa]ZbHOﬁ oessmenbHOCmu.: Haquo-ucwzeOoeameﬂbcmﬂ, NPOEKMHO-KORCMPYKMOPCKAsl, npOM36OOCI’I16€HHO'M@XHOJZOZM‘leCKCZ}Z,
Op2aHU3AYUOHHO-YNPAB/IeHYeCKAaAl.

Kagheopa: «Hucenepnoii zpagpuxu u Komnvromepnozo mMooenuposanusn

®OHJI OIIEHOYHBIX CPE/[CTB
110 JTHCIHITTHHE

«Komnvromepuasn cpagpuxar
Cocrag: 1. [Tactiopt poHa OLIEHOYHBIX CPE/ICTB.
2. Oncanue OIICHOYHBIX CPEJICTB: BApUAHT dK3aMEHAIIMOHHOTO OMeTa,
BapHaHTHl KOHTPOJILHBIX paboT, BapuanTel PI'P, Bapuant 3ananus UrpoBoro mpoekTupoBaHusi, BAPHAHT TBOPUECKOTO 3aJaHMS,
MNEPCUCHb KOMIIJICKTOB 3aJIaHI/II\/II.

Cocmaseumenu: Tumogees B.H., /lemuna 10.10, Illsey A.A.
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IMMOKA3ATEJIb YPOBHAA CPOPMHUPOBAHHOCTU KOMIIETEHIIUIA

Tabmnuua 1

KoMmnbloTrepnas rpaguka

22.03.02- Meranayprusi,
Ipodunb «MMHHOBALUM B METAJLIYPIrHID)

B nporecce ocBoeHMsI TaHHOM JUCHUILTUHBI CTYJEHT (POPMUPYET U JEMOHCTPUPYET CIEIYIOIIHE
npogeccuoHaIbHble KOMIETEHIIUM:

KOMIIETEHLIMHN
TexHos0rus dopma Crenenu ypoBHei
HH- OOPMYJINPOBKA .
Hepequb KOMIIOHEHTOB (l)OpMPIpOBaHI/IH OI€EHOYHOI'0 O0CBOCHHUA KOMIIETCHIIMH
AEKC KOMIIeTeHI U cpeacrpa**
TIK-15 TOTOBHOCTDH 3HaTh: OcHoBHBIE TpeOoBanust ECKJI, JICKIIMH, 9, Ba3oBhlii ypoBeHb
HCIIONB30BATH BO3MOXHOCTH coBpeMeHHBIX CAIIP, IIPAKTUYECKUE uIl, - CIIOCOOCH HCIIONTB30BATh
IIPAaBUJIA CO3/IaHUS PYUHBIX CKU30B U 3aHITHS, K/P, Tpebosanus ECK/] B
CTaHAApTHBIC .
KOMIIBIOTEPHBIX MOJEIIEN. CaMOCTOSITENIbHAS PT, CTaHJAPTHBIX YUEOHBIX
HIPOTPaMMHBIC yMeTb: lcnonbs3oBaTh COBpeMEHHbIE pabota. PI'P, CUTYyalUsX.
CpeacTBa Ipu CAIIP nns pewenus 3aaq T3 IloBbIlICEHHDbIH YPOBEHD
MIPOEKTUPOBAHUH KOHCTPYMPOBAHMs M Pacuéra. - cr10co0eH 0(pOpMIITh
(IIK-15). BJIaieTh: MeToJaMu TBEPAOTENBHOTO IPOEKTHYO H paGouyio
MOJIENMPOBAHUS U TEHEPALIUU YEePTEXKEH, TEXHHUUYECKYIO JOKYMEHTAIIHIO
(hoTopeanucTU4IHOro N300paKeHUs 1 B COOTBETCTBHH C
aHMMAIIH, PeBEePC MHKUHUPHHTA U HOPMaTHBHBIMH JOKYMEHTaMH.
PYYHOTO 3CKU3HUPOBAHHUS.

**. CokpatueHust HopM OLIEHOYHBIX CPECTB CM. B npuiioxkenun 2 x PIT.




Ilepeuens oyenounvix cpeocme no oucyunaune «Komnvromepnasn zpaguxar

oC

HanmenoBanue
OIIGHOYHOTO CPEeJCTBa

Kpatkast xapakTepHCTHKa OLCHOYHOTO CPEICTBA

[pencraBnerne oneHowHOTO cpenctBa B DOC

DK3aMeH, 3a4eT,
muddepeHIrpo-
BaHHBIN 3aueT (D)

KypcoBbie sk3aMeHbl (3aueThl, AU(@. 3a4eTh) MO
BCeH MUCLUIUIMHE WM €€ YacTH MpeclenyroT Ielb
OIICHUTh paboTy cTymeHTa 3a Kypc (cemectp),
MONyYCHHBIC TEOPETUYCCKUE 3HAHUSA, MPOYHOCTH
ux, pa3BUTHE TBOPYECKOTO MBIIILTCHUS,
proOpeTeHNe HABBIKOB CAMOCTOSTEIFHON paboTHI,
YMCHHE CHHTE3UPOBATh IIONyYCHHBIC 3HAHHUA U
MPUMEHSTH UX K PELICHUIO IPAKTHYECKUX 3a/1a4.

OOGpasIibl 5K3aMeHAHOHHBIX
OUJIETOB.

KonrponbHas paborta
(K/P)

CpenctBo MIPOBEPKHU YMEHHHI MPUMEHSATD
MOJY4YEHHbIE  3HAaHUA I pelIeHus  3ajad
OIPEJEJICHHOTO THUIIA 10 TEME WM pa3ieily

OO0pa3Isl KOHTPOJIEHBIX 33 JaHHUN




HrpoBoe npoexTupoBaHue
(MIIT)

UrpoBoe mpoekTHpoBaHHE (KOHCTPYHPOBAaHHE,
pa3paboTka METOINK)

IpeArnojaraeT  HaJM4Yde  HCCIIE/I0BATENBLCKOM,
WH)KEHEPHOW MM METOIMYECKOM

npoOJIeMBbl WU 3a/1a4y, pa3/ieiecHHe yYacTHUKOB Ha
HeOOoJIbLINEe COPEBHYIOIINECS IPYIIBI U pa3paboTKy
MMM BapUAHTOB PELICHHsI TOCTABICHHON POOIEMBI
(3amaun), NPOBENICHUE 3aKITIOYUTENBEHOTO
3acellaHMsl OKCIIEPTHOTO COBETa, Ha KOTOPOM
TPYNIBl  IyONMYHO 3alIMINAOT pa3paboTaHHBIC
BapHaHTHl pCIICHUH. Y4YeOHble IeId M CHCTEMa
OLICHKH JIEATEIBHOCTH B OCHOBHOM OPHEHTHPOBAHBI
Ha Ka4yeCTBO BBIMOJIHEHHsSI KOHKPETHOTO MPOEKTa U
NIPE/ICTABIICHUS PE3YJIbTATOB NPOESKTHPOBAHHMSI.

OOpa3ser 3a1aHKS Ha UTPOBOE NIPOESKTUPOBAHNE

TBOp‘{eCKOG 3a1aHueC
(T3)

JaCTHYHO pETJIaMEHTHPOBAHHOE 3aJIaHhe, MMERoIIee
HeCTaHIapTHOE perieHne " MIO3BOJISIOIIICE
IMarHOCTHPOBATh YMEHHSA, WHTETPUPOBATH 3HAHUS
PasIMIHBIX obacrei, apryMEHTHPOBATh
COOCTBEHHYIO TOYKY 3peHHs. MOXKeT BBIIOJNHATECS B
WHIUBUYaIEHOM e WA rpymmnoi
00yJarOIIUXCSI.

OO6pa3zer rpynrnoBoOro TBOPUYECKOTO 3aIaHuUs

PacuetHo- rpaduydeckas
pabora
(PTP)

CpenctBo MPOBEPKH  YMEHHH MIPUMEHSTH
[IOJIyYEHHbIE 3HAaHUS IO 3apaHee OIpeAeIeHHOU
METOJWKE IS pemeHHus 3aJad WIH 3aJaHHi 10
MOZYJIIO WIN AUCLHUIIIMHE B LIEJIOM.

O6pa3zen 3agaHnii U BRITOJIHEHHUS PacYeTHO- rpadudeckoil paboTs




Bapuantr Omistera auisi 3K3amMeHa

MUHUCTEPCTBO OBPA3OBAHUS 1 HAYKH POCCUMCKOM OEJNEPALIMIN
OEJEPAJIBHOE I'OCYAAPCTBEHHOE BIXO/IDKETHOE OBPA30OBATEJIBHOE YUPEXJIEHME BBICHIEI'O OBPA3OBAHUM A
«MOCKOBCKH MOJMTEXHAYECKHWI YHUBEPCHUTET»
(MOCKOBCKM TMOJATEX)

@akynbsrer bazoBbx koMneTeHnuii, kagenpa «mxenepHas rpadrka 1 KOMIBIOTEPHOE MOCIUPOBAHUE)»
Jucrturumza KoMnbrotepHast rpaduka

O6paszosarenshas nporpamma 22.03.02 - Mertasutyprus, [Ipoduias « AHHOBAUMH B METAJLIYPTrHUN»

Kype 1, cemectp 1
3K3AMEHAHI/IOHHI)H71 BUWJIET Ne 14,
1. HOCTpOI/ITB TpeTI/Iﬁ BUJ 110 ABYM 3aJIaHHBIM C BBIIIOJIHCHUCM (I)pOHTaJ'IBHOFO n HpO(l)I/IJ'IBHOl"O pa3pe30B A€TAJIN B 3aIlaHUN Ne

2. I[aTB OTBCTHI HA IMTOCTABJICHHBIC B 3aJaHUU BOIIPOCHI.

VTBepixkaeHo Ha 3acemanun kadeapsr «21 » mpexadpst 2017 r., mporokon Ne 5.

3aB. kadenpoii /A.B. Tonctukos/



I.iakue OCKoBREE H0pHMATH_ NACTOD Heprexoh
yCeTaHaBABAST CTaHRapT? Haxo# paHumn
38N0MEH B MX OODAZOB&HAE M KaX KX 000~
sHayant? [IpMBeCTH NpAMEDH MO CBOMM ANCTAM.

2.Kax paszensnrTca usolpaxerda Ha 4epreme B
3REUCUMOCTH OT MX CONEPXAHAR? )
HagaaTh U306 paXeHus, BUOIHEHHEE B KOHTPOABHO!
padore.

3.Kakyw pe3sfy HAswaakT yeaMEnpuNecKon’?
Hapyxuon? Skyrpesnnen?

r OTYAEHT l T'pe Is

Puc.1 3anganue k 14 6uery



Bapuant KoHTpoJsbHO# padoThI Bapuant PacueTHo-rpaduueckoii padorsl «KomnbrorepHas
«Komnnlorepuas rpaduka» (IK-15) rpadukay (IIK-15)
BrImotHUTE pabounii yepTex MPeACTaBICHHON ETaTN
[TocTpouTs TpeTHH BUI NTPEAMETA 110 ABYM
3aJlaHHBIM €TI0 BHJaM.
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Bapuant PacuerHo-rpaduueckoii padorsl «Komnbslorepuas rpaguxa» (ITIK-15)

CHsTb 3cKku3 ¢ yueOHoi mozaenu. (Puc.2.). BeruepTuth MoJens B mectd 0ocHOBHBIX Buaax. [loctpouts 3D Monens uznenus.

Puc.2. ®oto yueOHOI1 Moenu.

Puc.3. 3D monens.




O6pazen 3ananus «AI»

MUWHHUCTEPCTBO OBPA30BAHMS M HAYKU POCCUICKOI ®EJIEPALIUA Kadenpa «mkeHepHoil rpabuku u
deiepaibHOE TOCYIaPCTBEHHOE OODKETHOE 00pa30BaTENBHOE YUPESKICHHE BBICIIETO 00pa30BaHusI KOMITLFOTEPHOI'O MOJICIUPOBAHUS
MoOCKOBCKUI NOJUTEXHUYECKUH YHUBEPCUTET
Hamnpasienue nogrorosku: 22.03.02 - Merayutyprus, IIpo¢puas « UnHOBauuu B
U——N HrpoBoe npoeKTUpoOBaHUE

10 AUCLHHUIIIINHE «KOMHBIOTepHaH rpa(bm(a»

1. Tema: Co3nanue mozeneit coopok u anumarmu B CAITP Autodesk Inventor (TTK-15).

2. Konnenuusi urpbi: Opranuzanus HeOOJIBIIUX COPEBHYIOMIMXCS Tpymn yyammxcs. [locTaHOBKa 3afauu MO CO3JaHUI0 MOJENEH neTanei u
cOOpKH, BBIOOPY ONTUMAIBHOIO CIIEHApUsl aHUMAallMM, BHECEHUIO H3MEHEHHH B KOHCTpyKIHIO. Co3/1aHuE «OKCHEPTHOTO COOOIIECTBAa» U3
MpeACTaBUTENEH KOMaH/. 3aluTa IpOeKTOB.

3. Oxupaembrii (e) pesyabtar (bI): [IpnoOpereHHEe TPAKTHYESCKUX HABBIKOB MOJICITMPOBAHUS JeTaled W CcOOpPOK, CO3JIaHWE aHWMAIIWH,
(oTopearTucTUYHOr0 N300paKEHHUS.

Kpurepun onenkn:

- OLIEHKA «OTJIMYHO» BBICTABISAETCSA CTYACHTY, €CIIM OH aKTUBHO Y4acTBOBAJ B paboTe KOMaHIbl, POSIBIISI UHUIMATUBY, y4aCTBOBAII B
pacrpeaeneHun 3a4a4, BHEC HECKOJIBKO CYIECTBEHHBIX MPEIOKEHHUHN 110 BBIITIOJIHEHUIO TIOCTABIEHHOH 3a1auu, 6€3 OmMOOK BEIITOIHHUI CBOO
4acTh paboThI;

- OIIEHKA «XOPOIII0» BBICTABIISIETCS CTYJICHTY, €CJIM OH aKTUBHO y4acTBOBAJI B pabOTE KOMaH/IbI, TPOSBIISLT HHUIIMATHBY, 0e3
CYIIECTBEHHBIX OIIMOOK BBIITOJHUII CBOIO YacTh PaOOTHI;

- OIICHKA «yJOBJIETBOPHUTEIHHOY» BHICTABISIETCS CTYICHTY, €CIIM OH BBITIOJIHIII CBOIO YacTh pabOTHI O€3 CYIIeCTBEHHBIX OIMIHOOK;

- OLIEHKA «HEYJOBJIETBOPUTEIILHOY BBICTABISAETCS CTYJCHTY, €CJIM OH HE CIIPABUJICS C TIOCTABJICHHOM 3a/1a4ei, TOMYCTHII CYIIECTBEHHbIE

OImMOKH MPU MOACIUPOBAHUN, UTHOPUPOBAIT KOMaHIHYIO paboTy.

CocTaBuUTENb A.B. ToncTtukoB
(monucey)

« _» 2017 .




Oo6pazen 3apanus «ATI»
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801. HammenoBanue wus3nenusi - Bemmunv yenogoti. Kunematudeckas
cxema npuBeA¢Ha Ha puc. 8.4, cnenudukaus Ha puc. 8.5.

Bentuip npenHasHaueH ISl COEIMHEHHUs TPYyOONpPOBOJHON CETH C
YCTPOHCTBOM.

Bpaimenue pykoatku 6 mo 4acoBOM WJIM MPOTHB YAaCOBOW CTPEJIKH
yepe3 WIMUHIEHh 2 OTKPBIBACT WIU IEPEKPBIBACT JOCTYIl BOJBI W3
nosioctd A cetu B osiocTh b. 'epMeTnyHOCTh yCTpOiCTBA JOCTUTAETCA
HAIM4YUEM TMpOKIaAKu 7 U TmeHbkoBoro 1mHypa 10, wumeromero
BO3MOXXHOCTh YIUIOTHSITCSI BTYJIKOIM 5 Npu HaBUHYMBAHUU Taiku 4.

i

N L

Cxema cOOpKH U3IETHS



O6pa3zen 3ananust «UI»
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O6paszen 3aganus «UI»
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Oo6pazen 3apanus «TI»
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Oo6pasen 3ananus «T3»

. . Kadenpa «uxenepHoii rpaduku u
MMUHUCTEPCTBO OBPA30BAHHS M HAYKH POCCUICKOI ®EIEPALIN KOMITBEOTEPHOTO MOJETHPOBAHHS

DenepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHNUE BBICILIETO 00pa30BaHUs
MoOCKOBCKUI NOJUTEXHUYECKUH YHUBEPCUTET

Hanpasnenue nmoarorosku: 22.03.02 - Meraauayprusi, [Ipopuas « MHHOBanuM B FPYHHOBOH TBOPYCCKNH

MeTAJLTyPrum» IIPOEKT.
10 JTUCIUTUINHE

« KomnbrorepHas rpaduka»

1. Tema: Co3nanue mozeseii coopok u anumanuu B CAITP Autodesk Inventor (ITK-15)

2. lleab mpoekTta: OO0beqMHEHUE HECKOJIBKUX CTYJICHTOB B TBOPYECKYIO rpynimy (He Oonee 4 yenosek). Co3naHue 1o 3alaHHBIM uepTexam (47
JUCT.) MoJieNu cOopku mapoBoro apuratens. CamocrostensHoe uzydenue cranaaptoB ECK/I crynentamu. Coznanue aHUMAIMH, CXeMbI COOPKH,
(hoTOopeaTuCTUIHOTO U300paAKEHUSI.

3. Oxunaemplii (e) pesyiabrar (bI): [IproOpeTeHHe TPAKTHUYECKUX HABBIKOB MOJICIIMPOBAHMS JETaNed M COOpPOK, CO3/IaHWUE aHWMAIIWH,
(hoTOopeaTuCTUIHOTO U300pAKEHUSI.

Kpurtepun ouenkmn:

- OIICHKA «OTJIMYHOY BBICTABJISETCS CTYJICHTY, €CJIM OH aKTUBHO YYaCTBOBAJI B pabOTe KOMaH/IbI, TPOSBIISLI MHUIIMATUBY, Y4aCTBOBAJI B
pacmpesieieHnu 3a7a4, BHEC HECKOJIBKO CYIIECTBEHHBIX MPEAIOKEHUN TTO BHIIOTHEHUIO TTOCTABICHHOMN 3aaui, 6€3 OIIMOOK BBITIOJIHIII CBOIO
4acTh pabOTHI,

- OLIEHKA «XOPOIII0» BBICTABISIETCS CTY/ICHTY, €CJIM OH aKTHBHO Y4acTBOBAJ B pab0OTe KOMaH/IbI, IPOSIBIISUT HHUIIMATHBY, O0€3
CYIIIECTBEHHBIX OMMOOK BHITIOJIHIII CBOIO YaCTh PabOTHI;

- OIIEHKA «yJOBJIIETBOPUTEIHLHOY BBICTABIISIETCS CTY/ICHTY, €CIIM OH BBITIOJIHUI CBOIO YacTh pabOThI 6€3 CYIIECTBEHHBIX OMIUOOK;

- OLIEHKA «HEYAOBJIETBOPUTEIHHO» BBICTABIISIETCS CTY/IEHTY, €CJIM OH HE CIIPABUJICS C MIOCTaBJICHHOM 3ajjauel, TI0MyCTUII CYIlIECTBEHHbIE
OIIMOKY TPU MOJICTHPOBAHUH, UTHOPHUPOBAT KOMaHIHYIO paboTy.

CocTaBUTENb A.B. TonctukoB
(moxnuck)

« » 2017 r.




| 1 | 6 | 5 A4 4 1 3 1 2 ] 1

PARTS LIST
A-A ( 152 ) ITEM|QTY PART NUMBER DESCRIPTION MATERIAL MASS
1| 2 |001.000 Assembly Cylinder 0,587 kg |
2 | 2 |002.000 Assembly Crosshead 0,802 kg 3
Container
3 | 2 ]003.000 Assembly Connecting Rod 0,042 kg
& | 2 |004.000 Assembly Rocker Shaft 0,012 kg
5 2 |005.000 Assembly Main Bearing 0,285 kq
6 1 1000.006 Crankshaft Stainless Steel 0,085 kg
7z 1 7 1 1 ]000.007 'F_lyuhael Stainless Steel 1497 kg
W2 8 | 2 [000.008 Eccentric lBrass, Soft Yellow |0,058 kg |
\\\-gk\' 9 | 2 [000.009 Eccentric Trap Steel 0,068 kg
10 | 2 [000.010 Crank |Steel, Mild 0,169 kg
) 1| 2 [000.011 Crosshead Brass, Soft Yellow [0,038 kg
12 | 2 [000.012 Rocker Bearing Brass, Soft Yellow 0,030 kg
/ 13 | 2 1000.013 Rocker Bearing Stud Brass, Soft Yellow [0,009 kg |~
1 | 2 ]000.014 Valve Fork Brass, Soft Yellow [0,009 kg |
15 | & [000.015 Cylinder Piping Connector Brass, Soft Yellow 0,003 kg
M6x0,5
16 | & |000.016 Piping Connector M6x0,5 Brass, Soft Yellow 0,006 kg
Female
17 | 1 ]000.017 SteamPipe Exit Copper 0,066 kg
18 | 1 [000.018 SteamPipe Entry Copper 0,064 kg
| 19 | 2 |000.019 Crank Screw Steel 0,005 kg
20 | 3 1000.020 PipeRack Steel 0,061 kg |
= 21 | 2 iSO 23641 -B - 3 x 10 |Clevis pin Steel 0,001 kg
22 | 2 |DIN EN ISO 1234 - 0,86 [Split Pin Steel 0,000 kg
23| 2 I_D|_N 913 - M2 x 3 Hexagon Socket Set Screw 'Steal Mild 0,000 kg |
26 | 2 |DIN 915 - M3 x 10 Hexagon Socket Set Screw |Steel, Mild 0,000 kg
25 | 10 [DIN 128 - Ad Spring Washer Steel, Mild 0,000 kg
26 | & [ISO 10642 - M4 x 10 [Hexagon Socket Steel 0,001 kg
Countersunk Head Screw
27 | B |ISO 4762 - M4 x 16 Hexagon Socket Head Cap  [Stainless Steel, 440C|0,003 kg
Screw
28 | 2 [ISO 4034 - M5 Hex Nut Steel 0,002 kg
29 | 2 [ISO 8736 - & x 26 - A [&_’arallel Pin Steel 0,003 kg
30 | 2 [DIN 1587 - M4 |Hexagon Domed Cap Nuts Steel, Mild 0,002 kg |-
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PARTS LIST
ITEM|QTY| PART NUMBER DESCRIPTION MATERIAL
1 1 1001.001 Cylinder Aluminum-6061
2 | 1 ]001.002 Valve Plate Copper
3 1 1001.003 Steam Chest Aluminum-6061
4 | 1 ]001.004 Steam Chest Cover Aluminum-6061
00 5 | 1 [001.005 Cylinder Head Aluminum-6061
1 6 1 1001.006 Cylinder Cover Brass, Soft Yellow
A _.I : AA(1:1) 7 | 2 [001.007 Cylinder Foot Steel
1 8 | 1 ]001.008 Piston Stainless Steel
| \NNN\N 9 | 2 |001.009 Piston Ring Stainless Steel
@ 2 — /'_ e g I P m 10 | 1 [001.010 Piston Rod Stainless Steel
% 1 1 1001.011 Packnut Valve Brass, Soft Yellow
@_‘ 12 | 1 [001.012 Packnut Piston Brass, Soft Yellow
1 N - S 13 | 1 [{001.013 Slide Valve Rod Stainless Steel
'E§ = N 14 | 1 1001.014 Steam Chest Slide Valve Bronze, Soft Tin
4 : N £ 15 | 12 |DIN 128 - AL |[Spring Washer Steel, Mild
2 sy B e ol f o Ye—— = } 16 | 1 [DIN 128 - AS |[Spring Washer Steel, Mild
» 17 | 12 (ISO 4762 - Hexagon Socket Head Cap Screw |Stainless Steel,
y M4 x 12 440C
'H;\ //l 2 %t ; 18 | 4 (ISO 10642 - |[Hexagon Socket Countersunk Steel
1 N/ M4 x 25 Head Screw
| ) 19 | 1 [ISO 4032 - MS |Hex Nut Stainless Steel,
|7 7/ PT777 L40C
|
A
(eX®) QO0IONO 0
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Puc.4. O6pa3is! yepTexen 1si TBOPUYECKOTO 3a/1aHMUS.




Puc.5. 3D moznens cOopku.

IlepeyeHb KOMILIEKTOB 3aaHUIA.

1. KommiekT 3axanuii nmo paszaeny «UnkenepHas rpapuxa» (ITK-15)
1.1. IlpoekoHHOE YepUYeHHe

1.1.1 KoHTpoJibHbIE pabOThI

Tema: Ilo 1ByM BHJaM OCTPOUTH TPETUH BUA, BapuaHT 1...38

1.1.2 PacueTHO-Tpaduueckue paboThl

Tema: Buasl — «IlocTpoenue 3cku3a Mojenu Ha 6-Tb BUJOBY», BapuaHT 1...36
Tema: Buapl — «Ilo 2-M BHJ1aM TIOCTPOUTH TPETHI», BapHaHT 1...36




Tema: Paspesbl — «IlocTpoeHne 3CKKM3a MOJIEIH Ha paspe3b», BapuanT 1...70

Tema: Paspessl — «IToctpoenne 3" nmpoekuun no 2" 3aaHHBIM ¢ pa3pe3aMu.

N3ometpus», Bapuant 1...55 )

Tema: Paspesnl — «lloctpoenne 3% nmpoekuun no 2" 3a1aHHbIM ¢ paszpesamu. Jlumerpusi», Bapuant 1...55

1.2. MamuHOCTPOUTEITEHOE YePUCHUE

1.2.1. KoHTpOIbHEIE PaOOTHI

Tema: Ilo neranupoBKe BHIIOJHUTH pabOUMil uepTex AeTanu, Bapuasr 1...25

1.2.2. PacuetHo-Tpadudeckue paboThl

Tema: OCHOBHBIE MAIIIMHOCTPOUTENBHBIC JETATH — « ICKU3bI: BaJ, IECTEPHS, IPYKUHAY», BapuaHt 1...90
Tema: bonToBoe U MmnuiIeyHOE COEAUHEHNE — «ICKU3bI: 00JITa U IIMUIBKIY;

«COopoyHas equHuIa O0JITOBOrO U LIMHIJIEYHOIO COEIMHEHU», BapuaHT 1...90

Tema: CoopouHas eauHuIa — «ICKU3bI JIeTalleil COOPOYHON eTMHULIBIY;

«Ueprex ob1iero Buaa coopounoit enunuiipl. Cnenudukanusy», sapuasr 1...200

Tema: JletanmupoBka — «BrIoTHEHNE TNIAHUPOBKH U pab0vHX depTexel 6-Tu neraneii», BapuaT 1...50

2. Kommuiekt 3ananuii no pasneny «Komnblorepnasi rpaguka». (ITK-15)

2.1. UrpoBoe MpoeKTUpOBaHHE.

Tema: MoaenupoBanue aetaiei u cOopok, Bapuant 1...10
2.2. TBopueckoe 3aJaHHe.

Tema: MozgenupoBanue aeraneid 1 cOOpok, BapuanT 1...10
2.3. KontpombHbie paboThb

Tema: MoaenupoBanue jeraneit u coopok, sapuant 1...30
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