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1 etk ocBOCHHUS AUCIHHILITHHBI

Lensmu ocBoeHUsT AUCTUTUINHBI «OO0pYy/I0BaHHE TTPOKATHBIX IIEXOBY SIBISAECTCS H3yUeHUE
o0opynoBaHus (IeTalei, y3JI0B, MalllH, arperatoB, TEXHOJIOTHYECKUX JIMHUN), KaK COCTaBIIS-
FOILIEH TEXHOJIOTMYECKOM CUCTEMBI ITPOU3BOACTBA METAJUIONPOIYKTA B IPOKATHBIX LIEXAX.

2 MecTo IUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPorpaMmbl
MOAr0TOBKH OaKajgaBpa

Juctunnnza «O00pyaoBaHNE NPOKATHBIX 1IEXO0B» BXOJUT B BapHaTHBHYIO 4acTh OJioKa 1
00pa30BaTEeIbHON MPOTPaMMBI.

JUist u3ydeHust TUCHUILTUHB He0OX0IMMBI 3HaHUS (YMEHUs, BIaJIeHus ), chopMupoBaHHbIE
B pe3yJIbTaTe U3y4eHUs OUCUUILUIMH: «OCHOBBI METAJUIYPTHYECKOTO MPOU3BOACTBa», «CoBpe-
MEHHBIH MH)XUHUPUHT METAJIIyPrHYECKOr0 NMPOU3BOJICTBA», «MeXxaHnKa MaTepuasoB U OCHOBBI
KOHCTPYHPOBaHUS».

3Hanus (yMEHUs, BIAJCHHUS), NOJTYYEHHBIE NMPH H3YyYCHUU NAaHHOW TUCIMIUIMHBI OYayT
HEOOXOAMMBI IIPU U3yYEHUU TUCHUILIMH «OCHOBBI MPOEKTUPOBAHUS MPOKATHBIX LIEX0BY», «Mo-
JIeNMPOBaHKE TPOIIECCOB M OOBEKTOB B METAILTYprum», «IIpoekTHas nesTensHOCThY, «Moaenu-
pOBaHKE MPOLECCOB MPOKATHOIO MTPOU3BOJACTBAY», « [€XHOIOrMU MPOU3BOACTBA JUCTOBOTO IIPO-
Karay, «Mertoasl ontumuzanuu npoueccos OMJI».

3 Komnerenuun odydarwierocsi, popmMupyembie B pe3yJibTaTe 0CBOCHMS
AUCHMILIMHBI M IJIAHUPYEMble Pe3yJbTaThl 00yYeHust

B pesynbrare ocBoeHus nucuuruinabl «O00pya0BaHNE MPOKATHBIX IIEXOBY» 00y4aroluiics
JIOJKEH 00J1a1aTh CICAYIOIINMHU KOMITETCHIIUSAMMU:

CrpyKTypHBII
3JIEMEHT [Inanupyemsble pe3ynbTaThl 00yUeHUs
KOMIIETECHIIH

[1K-3: rOTOBHOCTBIO UCTOIB30BaTh PU3UKO-MAaTEMATUUECKUI amnmapar /Ui pelieHus 3a1a4, BO3-
HUKAIOIIKX B X0J1€ MPO(heCCHOHAILHOM NesITEIbHOCTH

3HaTh — COBpEMEHHBIE CpPEJCTBAa aBTOMATHU3MPOBAHHOTO T€OMETPHUUYECKOTO MPOCK-
tupoBanusi (CAD), a Takxke CUCTEMBI aBTOMAaTU3aI[MU UHKEHEPHBIX PacuéToB
(CAE).

Ynmets — TPOM3BECTH pacdeT Hauboliee OTBETCTBEHHBIX JETallel U y3J0B 000pyI0-

BaHUS MPOKATHBIX I[€XOB C MPUMEHEHHEM IU(POBBIX TEXHOJOTUMN, B YaCTHO-
CTH, C IPUMEHEHHEM COBPEMEHHBIX CPEJICTB aBTOMATU3UPOBAHHOTO T€OMETPH-
yeckoro npoektupoBanus (CAD), a Takke CHCTEM aBTOMAaTH3aIMKH WHKEHEP-
HbIX pacu€TtoB (CAE);

— TMPOEKTUPOBATH M KOHCTPYHPOBATH O0OOPYIOBaHHE B COOTBETCTBHH C IO-
TPeOHOCTSIMU OCYIIECTBJICHUSI TEXHOJOTMYECKOTO IpOIecca, COBEPIICHCTBO-
BaTh KOHCTPYKIUIO W XapaKTEPUCTHKH OOOPYIOBAHUS MPOKATHBIX IIEXOB C
IPUMEHEHUEM COBPEMEHHBIX CPEICTB aBTOMATHU3UPOBAHHOTO T'€OMETPUYECKO-
ro npoektupoBanusi (CAD), a taxxe cucTeM aBTOMAaTH3aLUU WHKEHEPHBIX
pacuétoB (CAE).

Bnaners — METOJUKaMH pacyeTa XapaKTepUCTUK 00OpYAOBaHMsS AJIS OCYIIECTBICHUS
TE€XHOJIOTMYECKHX IPOLECCOB, a TaKXe CpPEeACTBAMH aBTOMATHU3MPOBAHHOTO
reomeTpudeckoro npoekruposanus (CAD) u cuctemMaMu aBTOMaTHU3allUM HH-
xeHepHbIx pacuétoB (CAE);

— HaBbIKAMH MPOEKTHPOBAHUS U pacyeTa TEXHOJOTHUECKOW OCHACTKH U 000-
PYIOBaHUS NPOKATHBIX LIEXOB B COOTBETCTBUM C PEAIM3yEeMbIM TE€XHOJIOTHYE-
CKUM TIOTOKOM, HaBBIKAMU 0OOCHOBAHHS MPOBEICHUSI MEPOTIPUATUI 10 PEKOH-
CTPYKIIMU U MOAEPHHU3AILMH 000PY0BaHMs NPOKATHBIX LIEXOB C IPUMEHEHUEM
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CrpyKkTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyemble pe3yabTaTbl 00ydeHUs

COBPEMEHHBIX CPEJICTB aBTOMATH3UPOBAHHOTO T€OMETPHUYECKOTO MPOEKTHUPO-
Banus (CAD), a Takxke crcteM aBToMaTH3auu WHxkeHepHbIX pacu€ToB (CAE).

JIIK-1: ciocoGHOCThIO 0OOCHOBBIBATH BHIOOP 00OPYIOBaHHUS Ul OCYIIECTBICHUS TEXHOJIOTHU-

YECKHX MPOIIECC

OB

3HaThb

—  KJIAaCCU(MKAIMIO MAILIMH M arperaToB MPOKaTHBIX 1I€XOB, OCHOBHBIC XapaK-
TEPUCTHKH IMPOKATHOTO 000PYIOBAHNS;

— Ha3Ha4YeHUE MAIllMH M arperaTtoB MPOKATHBIX I[€XOB, B3aUMOCBI3b TEXHUYE-
CKUX XapaKTEepUCTUK OOOPYMOBAaHUS C TEXHOJOTMYECKUMH BO3MOXXHOCTSMH
OCYIIECTBIIIEMOTr0 NpOoIiecca MPOKATKH;

— KOHCTPYKIIMIO MAIIIMH ¥ arperaTtoB MPOKATHBIX [[EXOB, TEXHUUYECKUE U TeX-
HOJIOTHYECKHE PEelIeHNus, 00ecTIeunBaloIIie MOBBIIIEHNE TOYHOCTH Pa3MEpOB
POKATHIBAEMBIX MTPODHUIICH.

YMeTh — OpHEHTHPOBAThCSI B BbIOOpE 000OpYAOBaHUS ISl OCYIIECTBIEHUS KaK Tpa-
JUIMOHHBIX, TAaK U HOBBIX TEXHOJIOIMYECKHX IIPOLIECCOB NIPOU3BOJICTBA METAJI-
JOIPOAYKTa B MPOKATHBIX LI€XaX, BBITOJHATh CPABHUTENIbHBINA aHAJIN3 Xapak-
TEPUCTHK 000PYIOBaHMSI MPOKATHBIX LIEXOB.

Bnaners — HaBbIKAMM BBIOOpa M Ha3HAYCHHS OCHOBHBIX 3JIEMEHTOB 00OpYyIOBaHUS,

HABbIKAMU KOMIIOHOBKHM OCHOBHOTO M BCIIOMOTaTE€IbHOTO 0O0OPYAOBaHUS IMPO-
KAaTHBIX IIEXOB;

— HaBBIKAMH OCYILECTBJICHHS BBIOOpA MaTEpHANIOB IJii OOOPYJIOBAHHS U Y3-
JIOB PAa3JIMYHOrO HAa3HAYEHHS C YYETOM SKCIUTyaTallMOHHBIX TpeOOBaHUU U
OXpaHbl OKPYKaloeh Cpeibl.




4 CTpyKTYpa U coliep:KaHue TUCUUILTHHBI

0611_13.51 TPYAOCMKOCTb JUCHUIIIMHBI COCTABJIACT 3 3aueTHEBIC CANHHUILIBI 108 aKaJl. 4acoB, B TOM YHCIJIC.

— KoHTakTHas pabora — 10,2 akan. Jaca:

— ayauTOpHas — 8 akaJl. yacoB, U3 HUX 2 B UHTEPAKTUBHON Gopme;

— BHeayJAWTOpHAs — 2,2 aKaJ. Jaca;

— camocrosTenbHas padora — 93,9 akan. yaca;
— TMOArOTOBKA K 3auery — 3,9 akaj. yaca.

AynuropHas

KOHTaKTHasi paboTa
(B akaz. yacax)

dopMa TEKyIIero KOHTPOJIA
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1. Paznen: O6uiee ycTpoicTBO pabounx kie-| 4
TEH JINCTOBBIX MPOKATHBIX CTAHOB
1.1. Tema: I'maBHast TMHUS TPOKATHOTO CTa- 0,5 2 N3ydyenue yueOHOM 1 HAydHOW | Y CTHBIN OMpPOC AIK-1
Ha JAUTEPATYpHI, paboTa ¢ AIEKTPOH-
HBIMU OMOJIMOTEKaMU
1.2. Tema: IlpokaTHblE BajJKWh: MaTepUAIbI, 0,5 2 2 N3ydyenue yueOHOM 1 HAyYHOW | YCTHBIN OMpOC JIK-1
KOHCTPYKIIUS I pa3Mephl JUTEPATYPHI, paboTa ¢ IEKTPOH-
HBIMU OMOITMOTEKaAMH
1.3. Tema: IloAmMNHUKKA Ui TPOKATHBIX 2 N3yuenune yueOHOM 1 HaydHOl | Y CTHBIN orpoc JTIK-1
BAJIKOB: THITHI 1 KOHCTPYKIIHH JUTEPATYPHI, padoTa € AIIEKTPOH-
HBIMU OMOITMOTEKaAMH
1.4. Tema: IToxgymmku mpoKaTHBIX BaJKOB 2 N3yuenne yueOHOM 1 HaydHOl | Y CTHBIN ompoc ATIK-1
JUTEpaTyphbl, paboTa ¢ ANEKTPOH-
HBIMU OMOITMOTEKAMH
1.5. Tema: HaxuMHbIe ycTpoicTBa: Ha3Ha- 2 N3yuenue yueOHOM 1 HayyHol | Y CTHBIM onpoc JIIK-1




AynuropHas

KOHTaKTHas pabora
(B akaj. yacax)

@opMa TEeKyLIero KOHTPOJIA
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YEHHE U TUIIBI JAUTEPATYpHl, paboTa ¢ IIEKTPOH-
HBIMHU OMOJTMOTEKaMU
1.6. Tema: VYpaBHOBEMIMBAIOIINE YCTPOWi- 2 N3yuenue yueOHOI 1 HayyHOU | Y CTHBIM onpoc AIIK-1
CTBAa: HA3HAYEHUE U TUMBL. MexaHU3MBbI AJs JAUTEPATYpHl, paboTa ¢ IIEKTPOH-
0CEBOI (hUKCAINH BAJIKOB HBIMHU OMOJTMOTEKaMU
1.7. Tema: CtaHuHbI pabOYNX KIICTCH: THUIIBI, 2 N3ydyenue yueOHOM 1 HAy4YHOW | YCTHBIN OMpPOC AIK-1
KOHCTPYKILUS U pa3Mepbl JUTEPATYPHI, paboTa € IEKTPOH-
HBIMU OMOJTMOTEKaAMHU
1.8. Tema: YcraHoBka kiierei Ha GpyHIaMEH- 2 N3ydyenue yueOHOM 1 HAy4YHOW | YCTHBIN OMpPOC AIK-1
Te. CocoObl MEpeBaJKd M YCTPOHCTBA IS JUTEPATYPHI, paboTa € IEKTPOH-
CMEHBI BAJIKOB HBIMU OMOJTMOTEKaAMHU
Hroro no paszneny 1 2 16
2. Paznen: KommeroTepHoe monenupoBaHue| 4
U UHXUHAPUHT KOHCTPYKIMH OCHOBHBIX
3JIEMEHTOB paboynX KJETeW JINCTOBBIX MPO-
KaTHBIX cTaHoB ¢ npumeHeHneM CAD/CAE
cuctem KOMITAC-3D u DEFORM-3D
2.1. Tema: Ha3znaueHnue u (yHKIHOHAIbHbIE 4 N3yuenne y4eOHOW M HayyHOM|YCTHBIN Ompoc [K-3;
BozMoxkHocTH CAD/CAE cucrem KOM- JUTEpaTyphl, paboTa ¢ 3JIEKTPOH- JIIK-1
ITAC-3D u DEFORM-3D HBIMU OMOITMOTEKaAMHU
2.2. Tema: Meroauka NPOEKTUPOBAHUSI H 4 N3yuenne y4yeOHOM M Hay4yHOM|YCTHBIN OMPOC [K-3;
pacueta KOHCTPYKIIMH paboueld KIETH IyO JUTEPATYpPHI, paboTa C IIEKTPOH- AIK-1

CTaHa JIMCTOBOM IPOKATKH C NPUMEHEHUEM

HBIMH OMOJIMOTEKAMU




AynuropHas
KOHTaKTHas pabora
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CAD/CAE cucrem KOMIIAC-3D wu
DEFORM-3D
2.3. Tema: 3D cOopka BaIKOBOTO y3i1a 2 2121 48  |U3yuenue yueOHOM M HAydIHOUW | YCTHBIN OIpoC IK-3;
JAUTEPATYpHl, paboTa ¢ IIEKTPOH- JTIK-1
HBIMHU OMOJTMOTEKaMU
Hroro no pasueny 2 221 56
3. Pasmen: DnexrpornpuBon paboueii kimetu| 4
MIPOKATHOT'O CTaHa
3.1. Tema: 'maBHBII 27€KTPONPUBO/] 4 N3yuenune y4eOHOW M HaydyHOMU|YCTHBIN OMPOC IK-3;
JTUTEPATYpPHI, paboTa ¢ IIEKTPOH- AIK-1
HBIMU OMOITMOTEKAMH
3.2. Tema: BcriomorarenbHbIH 3JIEKTPONIPH- 4 N3yuyenne yueOHON M HaydyHOH|YCTHBII onpoc [K-3;
BO/I JUTEPATYpPHI, paboTa ¢ AJIEKTPOH- JIK-1
HBIMU OMOJTMOTEKaMU
Hroro mo pazneny 8
4. Paznen: OOopynoBaHHE COBPEMEHHBIX| 4
TEXHOJIOTMYECKHX JIMHUH  MPOU3BOJCTBA
IUIOCKOTO MIPOKaTa
4.1. Tema: KOMIIOHOBKH B COCTaB 000pya0- 0,5 7 N3yuenue yueOHOM 1 HayuyHOH | YCTHBIM onpoc JIIK-1
BaHUS JIJIS1 IPOU3BOJICTBA MIMPOKOIOIOCHOTO JUTEpaTyphl, paboTa ¢ ANEKTPOH-
poKaTa HBIMH OMOJTMOTEKAMH
4.2. Tema: KOMIIOHOBKH B COCTaB 000pyI0- 0,5 6,9 |M3ydeHue ydeOHOW M HAydHOH  |YCTHBIN ompoc AIIK-1
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BaHUs Ul MPOMU3BOJCTBA TOJCTOJHUCTOBOTO JAUTEPATYpHl, paboTa ¢ IIEKTPOH-
IIpoKaTa HBIMU OMOJIMOTEKAMH
Hroro no paznery 1 13,9
HToro no iucuunimnHe 4 4 421 93,9 IIpomexyTouHas aTTecTa-

s (3a4et, KypcoBoii npo-
€KT)

U — B TOM uucre, yackl, OTBE/ICHHBIE HA pa0OTy B MHTEPAKTUBHOU (popme.




5 O0pa3oBaTe/ibHbIe H MH(POPMALIMOHHbIE TEXHOJIOTHH

[Ipu mpoBeneHNM JEKIIMOHHBIX U MPAKTHYCCKUX 3aHATHH HCIIONB3YIOTCS KaK TPaIdlMOH-
HBIC, TAK ¥ MOJYJIbHO-KOMIICTCHTHOCTHBIC 00pa30BaTe/IbHbIC TEXHOJOTUH, aKTUBHBIC U UHTEP-
AKTUBHBIC METOJIBI OO yUCHUSI.

Ha 3ansTHsAX 1e1eco00pa3HO MCIOJIb30BAaTh TEXHOJIOTHIO KOJUICKTHBHOTO B3aUMOOOYydYe-
uus. [Ipu 3TOM HEOOXOIMMO TOBBINIATH MMO3HABATEIBHYIO aKTHBHOCTH CTYJCHTOB, OpraHU3ys
CaMOCTOSITENIbHYIO Pa0OTY KaK HCCIIEIOBATEIbCKYIO TBOPUECKYIO JIEATEIIEHOCTb.

CrneayeT UCTOIb30BaTh KOMIUIEKC HHHOBAIIMOHHBIX METOJIOB AKTHUBHOTO OOYYCHHS, BKITIO-
Yaromui B ce0s:

- CO3JIlaHue TPOOJIEMHBIX CHTYallUi C MOKa3aTeJbHBIM pPEIICHHEeM MPOoOJIeMbl MperoiaBa-
TelneM U 0e3 HeTO;

- CAaMOCTOSITEIIbHYIO TTIOMCKOBYIO JIEITEIBHOCTh B PEIICHUH TPOOJIeM, HalpaBIIseMyro Tpe-
MoaBaTejIeM;

- CaMOCTOSATEIBHOE pelIeHUE MPOOJIeM CTYICHTAMH 110 KOHTPOJIEM TIPeIo1aBaTels.

Peanuzanus HHHOBAIIMOHHBIX METOJIOB OOYyUCHHS BO3MOKHA C HCIOJb30BAHUEM CIICIYIO-
IUX TTPHEMOB:

- pacKphITHE TpEroaBaTeeM MPUYHH U XapaKTepa Heyaad, BCTPEUAIONUXCS TPU peliie-
HUU TIPOOJIEM;

- IGMOHCTpAIHS Pa3HbIX MOIXOI0B K PEIICHUI0 KOHKPETHOMN MPOOJIEMBI;

- aHAJIM3 TIOJYYCHHBIX PE3YJIBTATOB M OTBICKAHUE TPAHMI] UX IPUMEHUMOCTH.

[lpu mpoBeaeHNH 3aKIFOYUTEIILHOTO KOHTPOJISI HEOOXOIUMO BBISIBUTH CTEIEHb MPABHJIb-
HOCTH, 00beMa, TTTyOUHBI 3HAHHWIA, YMCHHI, HABBIKOB, TOJYUYCHHBIX IIPH U3YYCHUH Kypca Hapsay
C BBISIBJICHUEM CTEIIEHH CAMOCTOSTEIIbHOCTH B IPUMEHEHHUH MOJYyUCHHBIX 3HAHHH.

K MHTEpaKTHBHBIM METOJIaM, UCIOJIb3yEMbIM TPU W3YYECHUHM AMCHUILUIMHBI «O00pymoBa-
HHUE MPOKATHBIX [IEXOBY», OTHOCSTCS: UCIOJIb30BAHNE KOMITBIOTEPHBIX CHMYJISAIUM, pa300p KOH-
KPETHBIX CHTYalluii B COUYCTAHHU C BHEAYIUTOPHON pabOTOH C 1esbio (hOPMUPOBAHUS U Pa3BU-
TUS. TPO(ECCHOHAIBHBIX HABBIKOB OOydJaromuxcs. Ilepenaya HEOOXOIUMBIX TEOPETHUECKUX
3HAHUH MPOUCXOIUT C UCTIOIB30BAHUEM MYJIBTUMEIUHHOTO 000PYIOBaHUS.

6 YueOHO-MeTOAMYECKOE 0OOeciedeHHe CAMOCTOATEIbHOIH PadoThl 00y4aI0IINXCSA

[To nucuunnune «O00pyAOBaHKE MPOKATHBIX LIEXOB) MPEAYCMOTPEHA ayIUTOPHAs U BHE-
ayIuTOpHAs caMocTosTeNbHas paboTra oOydarounuxcs. CamocTosTenbHas padoTa CTYJEHTOB
MIPE/INOoJIaraeT BhIOJIHEHNE IPOrPaMMBbI CAMOCTOSITENIbHOM pabOoThl, CAMOCTOSATEIBHOE N3YUEHUE
TEM U 33JJaHU{ TI0 AUCLUILINHE.

AynuTopHas caMocTosITeIbHas paboTa CTYACHTOB MPEAINoaracT 00CyKAeHue TeM U 3a/1a-
HUI 110 MJIaHy 3aHATUS Ha IPAKTHYECKUX 3aHATHUIX.

1.1. Tema: I'naBHasi IUHUSA NPOKATHOIO cTaHa (2 4yaca)

Bonpocs! a5t 00cyKIeHuUs

1. Yro Takoe riaBHas JIMHUSA IpoKaTHOro crana? Ilepeuncinre OCHOBHBIE Y3IIbl, OTHOCS-
yecs K nepeaaTouHbpM Mexann3maMm. KakoBo nx HazHaueHue?

2. [IpuBenuTe cXeMbl TJIABHBIX JIMHUK C OOIIMM U WHAMBUAYAIBHBIM MPUBOIOM pabodmnx
BaJIKOB. KakoBbI IpenMyIlecTBa U HEAOCTATKUA KaX 0N U3 3TUX CXEM?

1.2. Tema: [IpokaTHbIe BAJIKH: MaTepHaJbl, KOHCTPYKIUS U pa3Mepsbl (2 yaca)

Bonpocs! pi1st 00cyKIeHus:

1. Kakue TpeboBaHus MPeIbABISIOTCS K pa00UYrM BajKaM MPOKATHBIX CTAHOB?

2. Kakyro pyHKIHUIO BBITTOJHSIOT ONOPHBIE BAJIKU?

3. KakoBa oOmiasi KOHCTpYKIUSI pabo4YMX U OMOPHBIX BAJKOB JIMCTOBBIX NMPOKATHBIX CTa-
HOB?

4. TlpuBenuTe OOUIMIT aNrOPUTM BBHIOOpPA OCHOBHBIX I'€OMETPUUECKUX Pa3MEPOB paboOyuX



BAJIKOB JINCTOBBIX MMPOKATHBIX CTAHOB?

5. B 4em 3akiro4aroTes pacdyeT NPOYHOCTH BAJIKOB?

6. B uem 3axirouaercst pacuer ynpyroi nedopManuy BaakoB, M UTO TAKOE KECTKOCTh BaJl-
KOBOW CHCTEMBI?

1.3. Tema: [logmMmHUKH U1 IPOKATHBIX BAJKOB: THIIbI U KOHCTPYKINH (2 4aca)

Bonpoce! aj1s1 00CyKIeHUA

1. Ha3oBuTe THIBI MOAIIUITHUKOB IPOKATHBIX BAJIKOB.

2. KakoBbl peuMyliecTBa U HEAOCTATKH MOAIIUITHUKOB KMIKOCTHOT'O TPEHUS U MOAIINII-
HUKOB KayeHus?

3. B 4eM cOCTOMT KOHCTPYKTHBHOE U (PYHKIIMOHATHHOE OTIMYME PATUATBHBIX, YIIOPHBIX,
paauasbHO-YIOPHBIX U YHOPHO-PAIUAIBHBIX MOAIINITHUKOB KAUE€HHUS ?

4. 3aueM HY)KHO MCKaTh KOHCTPYKTHUBHBI KOMIPOMHUCC MEXIY AMAMETPOM Harndbl U ee
MIPOYHOCTBIO, C OJTHOM CTOPOHBI, © MOHTaXHOW BBICOTOM MOAIIMITHUKA U €r0 I'Py30MOABEMHO-
CTBIO — C Apyrou?

1.4. Tema: Ilogymiku NPOKATHBIX BAJIKOB (2 4aca)
Bomnpocs! 1191 00cy:KaeHus
Kak Bb1OpaTh pa3mepsl MOTyIIKU?

1.5. Tema: HaskxumHblIe ycTpoiicTBA: Ha3HAYEHHME M THIIBI (2 Yaca)

Bonpocs! 1191 00cy:KaeHus

HazosuTe THIIEI MNPUMCHACMBIX HAaXWUMHBIX yCTpOfICTB. KakoBn1 npenumMynecTBa U HEOO-
CTAaTKM Ka)J10ro tumna?

1.6. Tema: YpaBHOBelIUBaIOUIHE YCTPOMCTBA: HA3HAYEHHE U THIIbI. MeXaHU3MbI /11
oceBoii (ukcanuy BajKoB (2 gaca)

Bomnpocs! 1151 00cy:KaeHus :

Ha3oBute TNl ypaBHOBEIIMBAKONIMX YCTPOUCTB. IIpuBeauTe BapuaHThl UX BO3MOKHOIO
pa3MenieHus B KOHCTPYKLIUHU KIIETH.

1.7. Tema: CtanuHbl padounX KJeTel: TUIIbI, KOHCTPYKUUSA U pa3mepsl (2 yaca)

Bonpocsl a5t 00cyKIeHus

1. B 4eM cOCTOUT KOHCTPYKTUBHOE OTJINYUE CTAHUH OTKPBITOI'O U 3aKPHITOIO TUIIOB?

2. Ha3oBuTe OCHOBHbIE KOHCTPYKTHBHBIE 3JIEMEHTHI U pa3Mepbl CTAHUHBI 3aKPBITOTO THUIIA.
HazoBute onacHele ceueHUs.

3. B uem cocTouT OOIIMIA aIrOpUTM MIPOEKTUPOBAHUS CTAHUHBI?

1.8. Tema: YcranoBka kJietreii Ha ¢yHaaMmeHTe. Cnioco0bl nepeBajKu M yCTPOiCTBA
JJISI CMEHbI BAJIKOB (2 yaca)

Bonpocsl aJ1st 00cyKIeHus

1. CnocoOr1 ycTaHOBKHM KieTel Ha pyHnamente. PacueT Ha OnpoKubIBaHHE.

2. Briusetr nmu crioco0 mepeBaiku Ha KOHCTPYKITUIO paOOUnX BaJIKOB?

2.1. Tema: Ha3nayenue u ¢yHkunoHajdbHbie Bo3MO:kHOCTH CAD/CAE cucrem
KOMITAC-3D u DEFORM-3D (4 uaca)

Bonpocsl aJ1st 00cyKIeHus

Uro o3HagaeT cienyoiiee yrBepxkaeHue: «[IpoekTupoBoYHbIE pacdeThl ¢ MPUMEHEHUEM
CAD/CAE-cucteM BBIMOIHAIOTCS M0 METOIY MOCIEAOBATENbHBIX MPHOIMKCHUH W XapaKTepH-
3YIOTCSI UTEPANIMOHHOCTHIO BHITIOTHEHHUSI»?

2.2. Tema: MeToauka NpoeKTHPOBAaHHUS M pacyeTa KOHCTPYKIMHU padoyeil KIeTH Xyo
craHa JjucroBoil mnpokatku ¢ npumeHeHuemM CAD/CAE cucrem KOMIIAC-3D wu

11



DEFORM-3D (4 gaca)

Bonpocsl aJ1st 00cyKIeHust:

B yem cocTouT MeToIMKa MPOSKTHPOBAHUS U pacueTa KOHCTPYKIMH paboueil KIeTu Ayo
ctaHa ucToBol npokatku ¢ npuMenenneM CAD/CAE-cuctem KOMITAC-3D u DEFORM-3D?

2.3. Tema: 3D cOopka BaJIKOBOro y3:a (48 yacoB)

Bonpoce! aj1s1 00CyKIeHUA

N3 kakux OCHOBHBIX JETAJIE COCTOUT BAJIKOBBINA y3eJ paboueit kieTu?

3agaua Nel. Cnpoextupyiite ¢ ucnonb3zoBanueM KOMITAC-3D BaskoBbIf y3en nis pa-
Oouel KJIETH AyO CTaHa JIMCTOBOW MPOKATKHA (HOMHUHAJIBHBIN muaMeTp BaJkoB 320 MM, JjIvMHA
6ouku 320 Mm).

3.1. Tema: I'naBHblIii 1eKTPONPUBOJ (4 Yaca)
Bonpocsl a5t 00cyKIeHuUs
IIpuBennuTe METOAUKY pacyeTa IJIaBHOTO 3JIEKTPOIIPUBOIA.

3.2. Tema: BcioMorare/ibHBIH 3JIeKTponpuBoj (4 yaca)
Bomnpocs! 1191 00cy:KaeHus
[IpuBeauTe METOIMKY pacdeTa BCIIOMOraTeNbHOIO AIEKTPONPUBOAA.

4.1. Tema: KoMnoOHOBKH H COCTaB 000py/A0BAaHUSA A/l NPOU3BOJACTBA IHPOKOIO0JIOC-
HOro nmpokara (7 4acos)

Bonpocsl a1st 00cyKIeHus

1. IlpeumymectBa u Hepoctatku JIITA B cpaBHenuu ¢ LIICITI.

2. KomnonoBka u coctaB 06opyaoBanus komnakTHbix LIICITL

3. CpaBHUTENBHBINA aHAIN3 000PYIOBAaHUS, TPUMEHIEMOTO [T PeIyLIUPOBAHUS CIII00B 110
mpune B iuaun HICTTILL

4. KoMIOHOBKa U cOCTaB 000pyIOBaHMA Ui MPOU3BOJCTBA LIMPOKOMOJIOCHONW ropsyeKa-
TaHOW CTaJM: a) MO TEXHOJOTHH TOITYOECKOHEUHOW MPOKATKH; 0) MO TEXHOJIOTHUH OECKOHEYHOM
IIPOKATKH.

5. TenpeHuuu pa3BUTHs 000PYJOBaHMSI IPOKATHBIX 1IEXOB.

6. Poib 000pyioBaHus B OCYILIECTBICHUH TEXHOJIOTHYECKUX MTPOLIECCOB MPOKATKH.

7. Kitaccudukanus mpoKaTHBIX CTAHOB U pabOUYUX KIIETEH.

8. CniocoOrI mepeayuu packara oT 4epHoBoii B unctoByto rpynmy HICTTL

9. Tennou3oasAMOHHBIE SKPAaHUPYIOIINE YCTAHOBKH POJIbIaHra MOJIOCOBOTO CTaHAa rops-
YeH IPOKATKU.

10. CiocoOs1 1 000pyIOBaHME IIJIsl yIAJeHUs OKAJIIMHBI TIPH TOPSYeH MPOKATKE JIMCTOB U
T10JIOC.

11. TexHonormueckue OCOOCHHOCTH MPUMEHEHHUS MPOMEKYTOYHOTO MEPEMOTOYHOTO
ycrpoiictBa Konnboke B muanu HICTTL

12. Tunbl 1 XapaKTEPUCTUKA YCTAHOBOK yCKOopeHHOTo oxyaxaeHus 1 LLCITI u JITTA.

4.2. Tema: KoMIoOHOBKH M COCTAaB 000PYA0BAHUS /I POU3BOACTBA TOJICTOJUCTOBO-
ro npokara (6,9 yacon)

Bonpocsl aJ1st 00cyKIeHus

Ocob6ennoctH Texnonorudeckoit muauu TJIC 5000

TeMa KypcoBOro npoekra:

C npumenennem CAD/CAE-cuctem KOMIIAC-3D u DEFORM-3D pa3paboraiite KOH-
CTPYKIIMIO ¥ BBITIOJTHUTE HEOOXOIUMBIC WHKCHEPHBIC pacueThl paboyeil KIETH 1y0 ¢ 3aJaHHBIM
nuaMmeTpoMm BajkoB D = 320 MM u 3aganHON mmpuHO#M 60ouku L = 320 MM 17151 TUCTOBOM XOJ01-
HOM MPOKATKM METAJUIOB U CIUIaBOB. [Ipy BBIMOIHEHUU KYPCOBOTO MPOSKTUPOBAHUS HEOOXOIH-
Mo nioctpouTh 3D cOopky paboueii ket ¢ npumeHeHueM CAD-cuctembr KOMITAC-3D. Pa6o-
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Yast KJIeTh JOJDKHA BKJIIOUATh B ce0s Kak OT/AeIbHbIE COOpPOUHBbIE KOHCTPYKIMHU (BaJIKOBBIM y3ed,
y3eJ CTaHWH, HAXKMMHOW MEXaHH3M, YpaBHOBEIIMBAIOIIEE YCTPOMCTBO, paMa CTaHa), TaK U OT-

JIENbHBIE IeTaIH, BXOSIINE B KaXKIyt0 cOOpKy (puc. 1).

l Pabounii Banok H ICKM3 |—>|3D ﬂeTaan--..___________ 3D cBopka
] MoauwmMnHuK H bubnuoteka |—>|3D ﬂeTanbl-""' Barnkosoro yana
: ‘l Banpax |+ Scwms | +f3D ,EIETaﬂbI"'///
/ /
J Monykoneyo |+  3cmz  |+[3D gerans|” / 3D cBopra
Momyuwka || 3cwms | +[3D petans| yana cTanhi N\
MaHxeTa H Buﬁnnmexal >|3D fOeTans
3D cbopka “.\|3D coopka
= Sk HZXMMHOIO 4@ paboyei
~*{Kpbiwka marskeTol |+ Sckua LIEBITELE / (I
\‘l CraHuHa H JcKu3
\ 3D cbopka
1__Tpasepca | | 3w ' lypasHosewmBaouero|
1 Hekmaroii gkt |+ Sewns  |—+{3D perans| /7 YCTpoHCTBa
\ __r"'l //'_.”
-. 1 HaumHasn raiika I—-I Sckus |—>|3D aetanb| S/
1 Mpyxuwa |-+ Bubnmoteka [+[3D .ueTaan//.-"' 3D cbopka
1 Tara | { Scaz | +{3D petams | P

Puc. 1. Cxema noctpoenus 3D c6opku paboueit kieTu
¢ npumenenueM CAD-cuctempr KOMITAC-3D

WnxenepHble pacyeTbl HanpsHKeHUH M edopMmanuii Hanbosiee OTBETCTBEHHBIX JeTajei
KOHCTPYKUMHU KJeTH (pabouuil BajoK, NOJYyIIKa, CTaHWHA, HAXXUMHOW BHUHT M Taiika)
HE00X0AMMO BBITOIHUTH ¢ TpuMeHeHneM CAE-cuctembsl DEFORM-3D.
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7 OIIeHO'leIe cpeacrBa Jist IPOBEACHUSA l'[pOMQ)KyTO'lHOﬁ arreCcraunum

[TpomerxkyTouHas aTTecTalusl UMEET LeTbI0 ONPEAETUTh CTENEHb JOCTHKEHHS 3aIUIAaHUPOBAHHBIX PE3yabTaTOB 00ydeHus no aucuuiuinae «O0opynoBaHue
MIPOKATHBIX LIEXOB» U MPOBOJAUTCS B POpPME 3a4eTa U 3alIUThl KypCOBOI'O MTPOEKTA.

a) HJIaHI/IpyeMI)Ie pe3yJbTaThbl 06yqe}mﬂ H OICHOYHBIC CPEeACTBA NJIA IIPOBECACHUS l'lpOMC?KyTO'lHOﬁ aTTecTalum.

CrpyKTypHBII
JJIEMEHT
KOMIETEHIIMH

[Tnanupyemplie pe3ybTaThl 00yICHUS

OueHouHbIE Cpe/ICTBa

[1K-3: TOTOBHOCTBIO MCIIOJIB30BaTh (PU3UKO-MATEeMAaTHUECKUI ammapar AJIs pelIeHus 3a/1a4, BO3HUKAIOIINX B X0€ MPO(pECCHOHATBHOMN J1eATeIIbHOCTH

3HaThb

— COBpPEMEHHbBIE CPE/ICTBA ABTOMATU3UPOBAHHOTO T€OMETPUUYECKOTO
npoektrpoBanusi (CAD), a Takke CHUCTEMbl aBTOMAaTH3allUH HHXKe-
HepHbIX pacuéToB (CAE).

Teopemuuecxue 6onpocsl.

1. Uro o3Hauvaer ciexyromee yrBepxkiaeHue: «lIpoexTupoBoUHBIE
pacuetsl ¢ mnpumeHeHneM CAD/CAE-cucteM BBINONHAIOTCSA 110
METOJy TIOCJIEIOBATEIbHBIX MPHONMKCHUH U XapaKTepU3YIOTCs
UTEPALMOHHOCTHIO BBHITTOTHEHUS»?

2. B 4yeMm cOCTOHMT METOJIMKA MPOCKTUPOBAHUS U pacdeTa KOHCTPYKIIUU
paboueil KJIeTH Iyo CTaHa JHCTOBOM MPOKATKU C MPUMEHEHHEM
CAD/CAE-cucrem KOMITAC-3D u DEFORM-3D?

3. Kakum o00pa3omM  OCyIIECTBISETCS  AKCIOPT
moneneir m3 CAD-cuctempr KOMIIAC-3D B
DEFORM-3D?

4. Kakwue 3a1a4d B 00JIaCTH MPOKATHOTO MTPOU3BOICTBA MOKHO PEIIaTh
¢ npumenenuem CAD/CAE-cucrem KOMITAC-3D u DEFORM-3D?

5. IlpuBenure oOmuii amroput™m mnoctpoeHus 3D cOopku paboueit
kietu ¢ ucnonb3oBanueM CAD-cuctembr KOMITAC-3D. [puBenute
o01yro cxemy pacuera Hau0oJiee OTBETCTBEHHBIX JIeTalIe paboueid
kaetn ¢ npumeHenneM CAD/CAE cucrem KOMIIAC-3D u
DEFORM-3D.

reOMETPUYECKHUX
CAE-cucremy

VYMeThb

— IIPOU3BECTH pPaACUCT Hanbosee OTBETCTBEHHBIX I[eTaneﬁ " Yy3JI0B
o60py)1013aH1/151 IMPOKATHBIX LECXOB C MPUMECHCHUCM I_[I/I(l)pOBI)IX TEXHO-

IIpaxmuueckue 3a0anus:

BhITIOIHUTS MHKCHEPHBIC pacyeThl HANPSKCHHH ©  JaedopMaiiuii




CtpyKTypHBII
AIIEMEHT
KOMIIETEHIINU

[Tnanupyembie pe3ynbTaThl 00 yICHUS

OneHouHble CpeicTBA

JIOTUH, B YaCTHOCTH, C IPUMEHEHUEM COBPEMEHHBIX CPEJCTB aBTOMa-
TU3UPOBAHHOI'O reoMeTpuueckoro npoektupoBanus (CAD), a Taxxe
CHCTEM aBTOMAaTHU3aluu HHKeHEepHbIX pacuéToB (CAE);

— IPOEKTUPOBATh U KOHCTPYHPOBAaTh OOOPYAOBAaHHE B COOTBET-
CTBHHM C TOTPEOHOCTSMH OCYIIECTBICHHUS TEXHOJOTHYECKOTO IIPO-
11ecca, COBEPIIEHCTBOBATh KOHCTPYKLHUIO U XapaKTEPUCTUKU 000py-
JIOBaHMSI MIPOKATHBIX 1IEXOB C MPUMEHEHHUEM COBPEMEHHBIX CPEICTB
aBTOMaTH3MPOBAHHOTO TreomeTpuueckoro npoekrupoBanus (CAD), a
TaK)K€ CUCTEM aBTOMaTH3aluu MHkeHepHbIX pacuéroB (CAE).

HanOoJee OTBETCTBEHHBIX JETallell KOHCTPYKIHMH KIeTH (pabouwmii Ba-
n0k) ¢ mpumereaneM CAE-cucremsr DEFORM-3D.

Bnanets

— METOJUKaMH pacyeTa XapaKTepUCTUK OOOpyIOBaHUA Uil OCYy-
IIECTBJICHUSI TEXHOJIOIMYECKUX MPOLECCOB, a TAKXKE CPEICTBAMU aB-
TOMaTU3UPOBAHHOIO reoMerpudeckoro mnpoektupoBanus (CAD) u
CUCTEMaMM aBTOMaTH3aluu UHKeHepHbIX pacuéroB (CAE);

— HaBBIKAMM IPOEKTUPOBAaHUS M pacyeTa TEXHOJIOIMUYECKOHN
OCHAcCTKH U 000pyJ0BaHUs IPOKATHBIX LIEXOB B COOTBETCTBHUM C pea-
JU3YEMBIM TEXHOJIOTMYECKUM II0TOKOM, HaBbIKaMU OOOCHOBaHUS
MPOBEICHUS MEPONPUATUI MO PEKOHCTPYKLUUH U MOJAEpPHHU3ALUU
00OpyJIOBaHUSI TPOKATHBIX IIEXOB C INMPUMEHEHHEM COBPEMEHHBIX
CpEeICTB aBTOMAaTU3MPOBAHHOTO T'€OMETPUUYECKOTO MPOEKTUPOBAHUS

(CAD), a Takxe cHUCTeM aBTOMATH3allMd WHXEHEPHBIX pPacuyEToB
(CAE).

Teopueckoe 3a0anue:

3agaua Nel. Cnpoekrupyiite ¢ ucnons3zopanrnem KOMITAC-3D Banko-
BBI y3en Juist pabodeil KJIeTH Myo CTaHa JIMCTOBOM MPOKATKH (HOMH-
HaJBHBIN TuaMeTp BaskoB 320 MM, muHa 604ku 320 Mm).

3agaHue Ha KypCOBOH NMPOEKT:

C mnpumeneanem CAD/CAE-cuctem KOMITIAC-3D u DEFORM-3D
paspaboTaiiTe KOHCTPYKIIMIO U BBIMOJHUTE HEOOXOAUMBIE WHKEHEPHBIC
pacueTsl pabouell KIeTH Ayo C 3aJaHHBIM JTHaMeTpoM BajakoB D = 320
MM | 3aJIaHHOM mHpuHON 6ouku L = 320 MM AJis IUCTOBOW XOJOTHOU
MPOKATKH METAJJIOB U CIUIaBOB. [Ipy BBIMOIHEHUN KYPCOBOTO MPOEKTH-
poBanust He0O6Xx0aUMO TOCTpPouTh 3D cOopky paboueiil KIeTH ¢ mpuMe-
"HeraueM CAD-cucrember KOMITAC-3D. PaGouas xieTh QOJDKHA BKIIO-
4aTh B ce0s Kak OTAENbHbIE COOPOYHBIE KOHCTPYKIMHU (BaTKOBBIN y3el,
y3eJ CTaHWH, HA)KUMHOM MeXaHH3M, YpaBHOBEIIMBAIOIIEEe YCTPOHCTBO,
pama cTaHa), TaK U OTJEJIbHbIE AETAIH, BXOASIIUE B KaXAyI0 COOPKY

I[HK'II CIIOCOOHOCTHIO 00OCHOBBIBATh BI>I60p O60py,HOBaHI/I$I AJIL OCYHICCTBJIICHUSA TCXHOJIOTHYCCKUX ITPOLCCCOB

3HaTh

- K.HaCCI/I(i)I/IKaI_[I/IIO MallvH U arperaTtoB IMPOKATHLIX LECXOB, OCHOB-
HBIC XapaKTCPHUCTUKU ITPOKATHOI'O O60py,Z[OBaHI/I${;

Teopemuqecmte eonpocsl.
1. Yro Takoe TIaBHAs JIUHUS IIPOKATHOT'O crana? Hepe‘lI/ICHI/ITC
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CtpyKTypHBII
AIIEMEHT
KOMIIETEHIINU

[Tnanupyembie pe3ynbTaThl 00 yICHUS

OneHouHble CpeicTBA

— HaA3HAYCHME MAUIUH U arperaroB IPOKATHBIX LIEXOB, B3aUMOCBS3b
TEXHUYECKUX XapaKTePUCTUK OOOpYIOBAaHUS C TEXHOJIOTMYECKHUMHU
BO3MO>KHOCTSIMH OCYILECTBIISIEMOTO IIPOLIECCa IPOKATKH;

— KOHCTPYKLMIO MAIllMH W arperaroB IPOKATHBIX LIEXOB, TEXHUYE-
CKHE M TEXHOJIOTUYECKHE PEUICHUs, 00eCleYnBaONIUe MOBBIICHNE
TOYHOCTH Pa3MepPOB MPOKATHIBAEMBIX POQHIEH.

10.

11.
12.
13.

14.

15.

OCHOBHBIE Y3JIbl, OTHOCSIIMECS K TEepeJaTOYHBIM MEXaHHU3MaM.
KakoBo nx HazHaueHue?

[TpuBenuTe cXeMbl IIABHBIX JTUHUN ¢ OOMIMM W WHAMBHYaIbHBIM
NPUBOJIOM pabounx BajakoB. KakoBHI MpenMyIecTBa U HEIOCTATKH
KaXJI0M U3 3TUX cXeM?

W3 kakux OCHOBHBIX JIeTajied M Y3JIOB COCTOSIT pabouue KIeTH
JUCTOBBIX MPOKATHBIX CTAHOB?

[IpuBenure mpuMepbl BCIOMOTATEIbHBIX YCTPOMCTB, KOTOPHIMU
OCHAIAIOTCS paboyune KIETH TUCTOBBIX MPOKATHBIX CTAHOB?
Kakue TpeGoBaHus mpeabABISIOTCS K  pabodyMM  BaJKaM
IIPOKATHBIX CTAaHOB?

Kakyro (pyHKIIHIO BBITIOIHSAIOT OMOPHBIE BAJIKU?

KakoBa oO0mass KOHCTpYKIMA pPabOYMX M OMOPHBIX BAJIKOB
JIUCTOBBIX MIPOKATHBIX CTAHOB?

[TpuBeauTe 00U aNTOPUTM BBIOOPA OCHOBHBIX I'€OMETPHUYECKUX
pa3MepoB paboYKX BaJIKOB JIMCTOBBIX MPOKATHBIX CTAHOB?

B 4em 3akitogaroTcsi pacyeT MpOYHOCTU BaJIKOB?

B uem 3axmrouaercs pacuet ynpyroi gedopManuu BaJKOB, U UTO
TaKO€ )KECTKOCTh BAJIKOBOM CHCTEMBI?

Ha3zoBuTe TUIBI MOAIIUITHUKOB MTPOKATHBIX BaJIKOB.

KakoBel  mpenMyiectBa W HEJOCTAaTKH  TOJIIMITHUKOB
KHUJIKOCTHOTO TPEHUS U MOAIIUITHUKOB KaueHUs?

B uWeM cOCTOMT KOHCTPYKTHMBHOE M (YHKIMOHAJIBHOE OTINYME
pauanbHBIX, YIOPHBIX, PAJAMATBHO-YIOPHBIX U  YIOPHO-
paMabHBIX TIOIIHITHAKOB KaueHUS ?

3aueM HYXHO UCKaTh KOHCTPYKTHBHBIM KOMIIPOMHUCC MEXIY
IUaMeTpoM mandsl W €€ TMPOYHOCThIO, C OJHOW CTOPOHBI, H
MOHTa)KHOM BBICOTOW MOJIIUITHUKA U €T0 IPY30MO0ABEMHOCTBIO — C
ApyTOii?

HazoBuTe THIBI MPUMEHSIEMBIX HAXKUMHBIX YCTpOcTB. KakoBbI
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CtpyKTypHBII
AIIEMEHT
KOMIIETEHIINU

[Tnanupyembie pe3ynbTaThl 00 yICHUS

OneHouHble CpeicTBA

16.
17.
18.
19.
20.
21.

22.

23.
24.

25.
26.

217.
28.

29.

30.

31.

IIPEUMYILECTBA U HEAOCTATKU KaX10ro Tuna?

HazoBute THOBI ypaBHOBEHIMBAKOIIMX YCTpoMCTB. [IpuBenure
BapHaHThl UX BO3MOKHOT'O Pa3MEILEHUS B KOHCTPYKIUH KJIETH.

B ueM cocTOMT KOHCTPYKTHBHOE OTJIMYHE CTAHUH OTKPBITOIO U
3aKpBITOr'O TUIIOB?

HazoBuTe OCHOBHBIE KOHCTPYKTHMBHBIE JJIEMEHTBI U pa3Mepbl
CTaHUHBI 3aKpbITOTO TUNA. Ha30BUTE OnacHbIe CEUEHMUS.
[IpenmymectBa u Henocratku JIIIA B cpaBuenuu ¢ LICITL
KomnonoBka u coctaB o6opynoBanus komnakTHbix HICITL
CpaBHUTENbHBIM aHaNU3 O00OpYyIOBaHUS, NIPUMEHSEMOIo JUIs
penynupoBanus cisiooB no mupune B iuauu HICTTL

KomnonoBka u coctaB o0opyqoBaHHs [l IPOU3BOACTBA
IIMPOKOIOJIOCHOM TOpsilYeKaTaHON CTalu: a) IO TEXHOJIOTHU
MOJTYyOCCKOHEYHOW TPOKATKH; 0) IO TEXHOJOTUH OECKOHEYHOU
IIPOKATKH.

TenaeHuuu pa3BuTHs 000pPYIOBaHUS IPOKATHBIX 1IEXOB.

Ponp  oOopynoBaHMsT B OCYLIECTBICHHMM TEXHOJOTHYECKUX
MIPOLIECCOB MPOKATKHU.

Krnaccudukanus mpoKaTHBIX CTAaHOB U Pab0YHX KIETEH.

Crioco0bl Tiepeayn packaTta OT YEPHOBOM B YHUCTOBYIO TPYIILY
ICTTL

O6opynoBaHue U XapakTepucThka cTaHa CTEeKKes.
Ternon3onsauMoOHHbIE  3KPAaHUPYIOLUIME YCTAaHOBKU  pOJIbIaHTa
II0JIOCOBOT'O CTaHa rops4Yeil MpOKaTKH.

Crioco6bl 1 000pynoBaHUE ISl yIAJI€HHs] OKAJIMHBI MIPH ropsdet
IIPOKATKE JIMCTOB U IOJIOC.

TexHonornuecknue OCOOEHHOCTH TNPUMEHEHUS NPOMEXYTOUHOIO
nepemoTouHoro ycrpoiictBa Kounboke B mununu LLICITL

Tunsl U XapakTepUCTHKAa YCTAaHOBOK YCKOPEHHOTO OXJIAXKACHHS
s TJIC, HICTTI u JITTA.
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CtpyKTypHBII

AJIEMEHT [Tnanupyembie pe3ynbTaThl 00 yICHUS OreHoYHbBIE CPEeACTBA
KOMIIETEHIINH
32. Texnuueckue W  TEXHOJOTHYECKHE  PEHICHUS  MPOOIEMBI
COBMEIIEHUS MPOIIECCOB HETIPEPHIBHOTO JINThS U MMPOKATKH.
33. KommoHoBKa © cocTtaB 00OpYyIOBaHUS JUTEHHO-TIPOKATHBIX
arperaToB JJIs MPOU3BOJICTBA TOPSUYEKATAHBIX MOJIOC.
34. CocoObl W YCTpPOWCTBA  PETYIHUPOBAHHS  MOMEPEYHON
Pa3HOTOJIIIMHHOCTBIO JIUCTOB M MOJIOC.
35. CnocoObl W YCTpOWCTBAa  PEryJIMpPOBaHUS  MPOJIOJILHOU
Pa3HOTOJIIIMHHOCTBIO JIUCTOB M MOJIOC.
36. TexHu4yeckHe W TEXHOJOTMUYECKHE pEeIleHUs, 00ecreunBaroue
MOBBIIICHHE TOYHOCTH Pa3MEPOB MTPOKATHIBAEMBIX MPOQHUIICH.
YMeTh —  OpPHMEHTHPOBATHCS B BHIOOpE 00OPYHOBaHMs AJIs OCyllecTBienus | [Ilpakmuueckue 3a0anus.:
KaK TPaIMIIMOHHBIX, TaK U HOBBIX TEXHOJOTMYCCKHUX MPOIECCOB MPO- | BpibepuTe THI U CHpoeKTUpyite ¢ ucnonb3oBanueM KOMITIAC-3D
M3BOJCTBA MCTA/UIONPOAYKTA B MPOKATHBIX IEXaX, BBINOIHATE CPAB- | ypaBHOBEIIMBAIOIICE YCTPOUCTBO /Il pabodei KIETH TyO CTaHa JINCTO-
HUTEIIbHBIH aHAIN3 XapakKTEPHCTHK O00OpYIOBaHWs MPOKATHBIX Le- | Boif NPOKAaTKH (HOMUHAIBHBIN AuameTp BaikoB 320 MM, anmuHa OOYKH
XOB. 320 mm).
Bnagers — HaBBIKAMH BBIOOpA M HA3HAYCHUS OCHOBHBIX 3JIEMEHTOB 000py- | T6opueckoe sadanue:

J0B

dHMs, HaBBIKAMHU KOMIIOHOBKHM OCHOBHOI'O M BCIIOMOTI'AaTCJIIBHOI'O

O60py,HOBaHI/I$I IMPOKATHBIX IEXO0B;

HaBBIKAMH OCYIIECTBJICHHUS BHIOOpAa MaTepUajoB il 000pyI0Ba-

HUS U Y3JI0B Pa3]IMYHOIO HA3HAYEHHs C YYETOM DKCIUTyaTallMOHHBIX
TpeOOBaHUM U OXpaHbl OKPYXKAIOIIEH Cpebl.

3agaua Nel. Cnpoekrupyiite ¢ ucnons3zopanrnem KOMITAC-3D Banko-
BBI y3en Juist pabodeil KJIeTH Oyo CTaHa JHCTOBOW MPOKATKH (HOMH-
HaJbHBIN 1uaMeTp BajkoB 320 MM, miuHa 004ku 320 Mm).

3ajaHue HA KyPCOBOW NPOEKT:

C mpumenennem CAD/CAE-cuctem KOMITAC-3D u DEFORM-3D
paspaboTaiiTe KOHCTPYKIIMIO U BBIMOJHUTE HEOOXOAUMBIE WHKECHEPHBIC
pacueTsl pabouel KJIeTH Ayo C 3aJaHHBIM JauameTpoM BajkoB D = 320
MM | 3aJIaHHOM mpuHOi 60ouku L = 320 MM AJist JIUCTOBOM XOJOTHOU
MIPOKATKH METAJJIOB U CIUIaBOB. [Ipu BBINONIHEHUH KYPCOBOTO MTPOEKTH-
poBanusI He0O6Xx0aUMO TOCTpouTh 3D cOopKy paboueiil KIeTH ¢ mpume-
HenneM CAD-cucrembr KOMITAC-3D. PaGoyast kiieTh JOJDKHA BKIIIO-
4aTh B ce0s KakK OTAENIbHbIC COOPOYHBIC KOHCTPYKIMHU (BaKOBBIN Yy3el,
y3eJ1 CTaHHWH, HA)KUMHON MeXaHH3M, YpaBHOBEUIMBAIOIIEEe YCTPONCTBO,
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CtpyKTypHBII
AIIEMEHT
KOMIIETEHIINU

[Tnanupyembie pe3ynbTaThl 00 yICHUS

OneHouHble CpeicTBA

pama CTaHa), TaK U OTACIIBHBIC ACTAIN, BXOJAMIUC B KAXKIAYHO C60pKy
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0) Ilopsimok mnpoBeleHHMs] NMPOMEKYTOYHON aTTeCTAMM, MOKA3aTeJH M KPUTEPHHU
OLlCHMBAHMUS:

[TpomexxyTouHas arrectauus no aucuuiuinae «O0opynoBaHNE MPOKATHBIX LIEXOBY» BKIIIO-
YaeT TEOPeTUYECKHE BOMPOCHI, MTO3BOJISIOLINE OLIEHUTh YPOBEHb YCBOCHUS 00YyJalOIMMHKCS 3HAa-
HUH, U IPaKTUYECKHE 3aJaHMsI, BBISBIISIONINE CTENIEHb CPOPMUPOBAHHOCTH YMEHHUM U BIIAJCHUM,
Y TIPOBOAMTCS B (JOPME 3aUeTa, a TAKXKE 3aLIUTHI KypCOBOTO MIPOEKTA.

KypcoBoil mpoekT BBINONHIETCS MOJ PYyKOBOJACTBOM Ipemnojasareis. B mpornecce ero
HanucaHusi oOy4aroluiicsi pa3BUBaeT HABBIKM K HAyYHOM paboTe, 3aKpemisist U OJHOBPEMEHHO
pacmMpsisi 3HaHUS, MOJYYEHHbIE NPU U3YYEHUM IUCUUIUIMHBL. [IpM BBIOJHEHHMH KypCOBOIO
IpoeKTa O0y4aroIuiics AOJKEH MOKa3aTh CBOE YMEHHME paboTaTh ¢ HOPMaTHBHBIMHU MaTepHa-
namu (I'OCTsl) U qpyruMu JUTEPATypHBIMU HCTOUYHUMKAMHU, a TaKXKE MOKAa3aTh CBOIO BO3MOXK-
HOCTh CHCTEMAaTH3MPOBATh M aHAIM3MPOBATH (PAKTUUECKUNA MaTepHall U CaMOCTOSITEIbHO TBOP-
YECKU €r0 OCMBICIMBATh. B mporecce HanucaHus KypcOBOTO NMPOEKTa OOY4YarOUIUICs JTOJKEH
pa30o0paTbCsi B TEOPETHUUECKUX BOMPOCAX MPEAJIOKEHHON TEMBbI, CAaMOCTOSTEIbHO MPOAHAIU3HU-
poBaTh TEOPETUUECKUI MaTepral, 000CHOBATh MPAKTUYECKUE MTPEIIOKEHNUS.

Ilokazamenu u Kpumepuu OUEHUBAHUSA KYPCOBO20 NPOEKMA:

— Ha OIIEHKY «OTINYHO» (5 6aymioB) — paboTa BBHIIOJIHEHA B COOTBETCTBUM C 3aJaHHEM,
00y4aroImuiicsi TOKa3bIBaCT BHICOKHH YPOBEHb BIIAJCHHS METOJAWKAMHU pacyeTa XapaKTEPUCTHK
000pyI0BaHUS IPOKATHOIO CTaHa, a TaKXKe CPEeICTBAMU aBTOMATU3UPOBAHHOI'O T€OMETPHUYECKO-
r'0 TIPOEKTUPOBAHUS KaK OTAEIBHBIX JeTalel, Tak U COOPOYHBIX KOHCTPYKLMH ¢ MPUMEHEHHEM
KOMITAC-3D; nipu 3TOM 00y4aroniuiicss JeMOHCTPUPYET BBICOKHE WHTEIUICKTYaIbHbIC HAaBBIKU
perieHus npoOieM U 3a7a4, HaX0XKJI€HUS! YHUKAJIbHBIX OTBETOB K IIpoOsieMam;

— Ha OIICHKY «Xopoio» (4 6amna) — paboTa BBINIOJIHEHA B COOTBETCTBHUHU C 3aJJaHUEM, 00Y-
YAFOIIUIICS MMOKa3bIBACT YMEHHUS TIPOM3BECTH pacdyeT HamOoJee OTBETCTBEHHBIX JIeTalieii 000py-
JIOBaHUS NMPOKATHOT'O CTAaHA, a TAK)KE HABBIKAMH MPOEKTUPOBAHUS U KOHCTPYUPOBAHHUS OTIEIb-
HBIX aetaneil ¢ npumenenueM KOMITAC-3D; npu sToM oOydaronmiicsi 1eMOHCTPUPYET 3HAHUS
HE TOJIbKO Ha YPOBHE BOCHPOM3BEACHUS M OOBSICHEHUS MH(POPMALIUK, HO U HHTEIUIEKTyaJbHbIE
HaBBIKH PEIICHHS TPOOTIEM U 3a1a4, HAXOXKICHHSI YHUKAIBHBIX OTBETOB K IMpo0ieMam;

— Ha OLIEHKY «YAOBJIETBOPUTENHHO» (3 Oanna) — paboTa BBINOJIHEHA B COOTBETCTBUU C 3a-
JaHUeM, OOy4aloLMICS NOKa3bIBaeT 3HAHMUS HAa YPOBHE BOCIPOM3BENIEHHUS U OOBSICHEHHS HH-
(dbopmany, UHTEIJIEKTYaIbHbIE HABBIKUA PELICHUs MPOCTBIX 3a1a4; MPH 3TOM O0ydYaroluiics He
o0JaziaeT HaBbIKAMU CAMOCTOSITEJIBHOTO pacyeTa, a TAakKe MPOEKTUPOBAHUS U KOHCTPYHPOBAHUS
OTJENIbHBIX JeTalieil 000py 0BaHus MPOKATHOTO cTaHa ¢ mpuMeHeHneM KOMITAC-3D;

— Ha OLIEHKY «HEYJOBJIETBOPUTENbHO» (2 Oaia) — 3aJaHue MPEernojiaBaTessl BHIIOIHEHO
YaCTUYHO, B MPOLIECCE 3aLIUTHI padOThl 00yUArOMIUICS JOMYCKAaeT CYIIECTBEHHbIE OLIMOKH, He
MOJKET NTOKa3aTh MHTEJUIEKTYa IbHbIE HABBIKU PEIICHUS TIOCTABJICHHOM 3a1a4u.

— Ha OLIEHKY «HEYIOBJIETBOpUTENbHOY (1 6ayut) — 3aganue npenogaBaTesis BBITIOJHEHO Ya-
CTHYHO, OOYYaroIUICs HE MOXKET BOCIIPOU3BECTU U OOBSICHUThH COIEPHAHUE, HE MOXKET IOKa-
3aTh MHTEJUICKTYyaIbHbIE HABBIKHM PEIICHHS [TOCTABICHHOM 3a]a4u.

Ilokazamenu u Kpumepuu OUEeHUBAHUA 3auema:

— «3a4TeH0» — 00y4JaroIUiics 3HaeT Ha3HAUEHUE MAIlMH U arperaToB MPOKATHBIX 1IEXOB;
3HAET B3aUMOCBSI3b TEXHUUYECKUX XAPAKTEPUCTUK 00OPYIOBAHUS C TEXHOJOTUIECKUMHU BO3MOXK-
HOCTSIMH OCYIIECTBIIIEMOI'0 MpoIlecca MPOKATKH; YMEET MPOU3BECTH pacdeT Hambosee OTBET-
CTBEHHBIX JIeTajJeil W y370B 00OpPYyJOBaHUS MPOKATHBIX IIEXOB; YMEET MCIOJIb30BATh METOIUKH
pacueTa OCHOBHBIX XapaKTePUCTHK OOOpYyIOBaHUS MPOKATHBIX I[€XOB; BIaJeeT HaBBIKAMH OCY-
LIECTBJICHUSI BbIOOpA MaTepUasoB JijIsi 00OpYIOBAaHUS U Y3JI0B Pa3JIM4YHOIO HA3HAYEHUS C yde-
TOM DKCIUTYyaTallMOHHBIX TPEOOBaHUN M OXpaHbl OKPYXKAIOUIeH Cpelbl; BIAJEeT METOJUKAMU
pacuera XxapakTepUCTUK 000pYAOBaHMS ISl OCYLIECTBIEHUS TEXHOIOIMUYECKHUX IIPOLIECCOB;

— «He 3a4TeHO0» — Pe3yJIbTaT 00y4YeHUs HE JOCTUTHYT, O0yJarolIHiics He MOXKET IOKa3aTh



3HAaHUA HAa YPOBHC BOCIIPOU3BCACHUS U 0OBSICHEHUS I/IH(I)OpMaI_[I/II/I, HC MOXCT IIOKa3aTb MHTCII-
JICKTYAJIbHBIC HaBBIKH PCIICHUA MMPOCTHIX 3a/a4.

8 YueOHo-MeToAMYecKOe M HH(OPMALIMOHHOE o0ecneveHne TUCIUILTUHBI (MOTYJIs1)

a) OcHoBHas JUTEpaTypa:

1. benemto6ckmii, b.®. MammuHbl 1 arperaTsl A1 00pabOTKU METAJUIOB AaBICHHEM : y4ueo-
Hoe nocobue / b.®. benemobckuit, A.A. I'epacumona, C.C. XmamkoBa. — Mocksa : MUCHC,
2019. — 74 c. — ISBN 978-5-907061-95-8. — TexkcT : »neKTpoHHbI // JIaHb : 3IEKTPOHHO-
oubnmmoreunass cucrema. — https://e.lanbook.com/reader/book/129007/#1 (mata oGpamicHus:
25.09.2020). — Pesxum moctyma: AJisi aBTOPH3. MOJIb30BaTEICH.

0) JlonoJHUTEeIbHAS IUTEPATYypa:

1. 306HuH, A.Jl. TexHOJIOrMYECKHE OCHOBBI MPOCKTUPOBAHMS IMPOKATHBIX KOMILJIEKCOB.
TexHoMOTHs MPOU3BOJICTBA OTIEIBHBIX BUIOB MpoKata : yueoHoe nocodue / A.Jl. 306uunH, H.A.
Ypnuenes. — Mocksa : MUCHUC, 2013. — 154 ¢. — ISBN 978-5-87623-651-7. — TekcT : diiek-
TPOHHBIH // Jlanp : 3JIEKTPOHHO-OUOINOTEYHAS cucTema. —
https://e.lanbook.com/reader/book/47420/#1 (mata oGpamienus: 25.09.2020). — Pexum gocty-
na: Uit aBTOPH3. MOJIb30BATENEH.

2. UnueneB, H.A. Dkcrmyaranus TEXHOJIOTHYECKOTO 000pyIOBaHMs : ydeOHOe mocooue /
H.A. YUnuenes, C.M. I'opbatiok. — Mocksa : MUCUC, 2015. — 35 ¢. — ISBN 978-5-87623-
896-2. — Texkcr: onekTpoHHBI / JlaHb : 2JIGKTPOHHO-OMOMMOTEYHAs CHCTEMA. —
https://e.lanbook.com/reader/book/116899/#3 (nata obparenus: 25.09.2020). — Pexum gocty-
Ta: sl aBTOPU3. TOJIB30BaTENEH.

3. OCHOBBI METaJUTypru4ecKoro mpou3BojcTBa : yueOHUK / B.A. burees, K.H. Bnosus,
B.M. Konokonsies [u ap.] ; moa obmei penakuueit B.M. KonokonbslieBa. — 2-e u3f., crep. —
Cankr-IletepOypr : Jlans, 2020 — 616 c. — ISBN 978-5-8114-4960-6. — TexkcT : 37IeKTPOH-
HBIiA // Jlanb ANEKTPOHHO-OMOIHMOTEeYHAS cucTema. —
https://e.lanbook. com/reader/book/129223/#1 (mata oopamenus: 25.09.2020). — Pexxum gocty-
ma: s aBTOPU3. OJIb30BaTENCH.

4. Pynckoii, A.W. Teopust 1 TEXHOJIOTHUS MPOKATHOTO MPOU3BOJCTBA : yueOHOE Tocodue /
AWM. Pynckoii, B.A. JlyneB. — 3-e u3a., crep. — Cankr-IlerepOypr : Jlans, 2020. — 528 c¢. —
ISBN 978-5-8114-4958-3. — Tekcrt : anmekTpoHHBIH // JlaHb : 37eKTpOHHO-OMOIMOTEYHAsI CH-
crema. — https://e.lanbook.com/reader/book/129221/#1 (mata obpamenus: 25.09.2020). — Pe-
KHUM JOCTyMA: JUIS aBTOPHU3. TTOJIb30BATEIEH.

B) MeToauuyeckue yKazaHus:

1. Epemun A.B. Pacuer cTaHMH NpOKaTHBIX KieTel: MeTroauueckue ykazaHus Uil CaMo-
CTOSITENIBHOM paboThI Mo auctumuinae «O6opynoBanue exoB OM/l», BBITTOJIHEHUIO KYPCOBBIX U
JTUIUIOMHBIX paboT cTyneHTamu crnenuansHoctd 150106 ouHO# U 3a04yHON GopMm 0O0ydeHHS. —
Marnutoropck: MI'TY nm. I'.1A. Hocoga, 2001. — 34 c.

2. Epemun A.B., Boponun b.W. Beibop u pacueT BalKkoB MPOKAaTHBIX CTaHOB: Metoanye-
CKHe yKazaHus 1o auctuiunie «O6opynoBanue nexoB OMJI», 1 CTyI€HTOB CIIEIIMAIIBHOCTH
150106 ounoit u 3a0uHo# (hopMm 00yuenusi. — Maruuroropck: MI'TY um. I'.1. Hocoga, 2005. —
58c.

r) IIporpammuoe obecnieuenne u UHTepHeT-pecypcenbl:

Haumenosanue 110 Ne noroBopa Cpok JeicTBuUS JIUIIEH3UU
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021

J-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 OeccpouHo
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FAR Manager CBOOOJIHO pacmpocTpaHse- OeccpoyHO
Moe
7Zip CBOOOIHO  pacmpocTpaHsie- | 6eccpodHO
Moe

1. HarnmonansHast nHGOpMaIMOHHO-aHATUTHYECKAs CUCTeMa —POCCHIICKHIA HHIIEKC
HayuHoro rutuposanus (PUHLY). — URL: https://elibrary.ru/project_risc.asp

2. IMouckosas cucrema Axkagemust Google (Google Scholar). — URL:
https://scholar.google.ru/

3. Nudopmanmonnas cucrema — EnquHoe 0KHO JocTyma K HH)OPMAIIMOHHBIM pe-
cypcam. — URL: http://window.edu.ru/

4. denepanbHOE rocyIapCcTBEHHOE OF0KETHOE yupexkaeHue «DenepalibHbli HH-
CTHTYT IPOMBIIIJICHHON COOCTBEHHOCTHY. — Peskum qoctyma: http://new.fips.ru/

5. Poccutickas ['ocynapctBennast 6udaunoreka. — URL: https://www.rsl.ru/

6. Poccuiickas HanmoHanbHas 6ubnuotexka. — URL: http://nlr.ru/

7. I'ocynapcTBenHas myOauyHas HaydHO-TeXHHUYeckast Oubanorexa Poccun. — URL:
http://www.gpntb.ru/

8. Public.Ru — ITyonuunas uarepuer-6udaunorexa. — URL: http://www.public.ru

9. Cgobomnas sammkionenus «Buknneausy». — URL: https://ru.wikipedia.org

10. bubnuorpaduueckas u pedeparuBnas 6aza gannsix Scopus. — URL:
https://www.scopus.com

11. IMouckosas miardopma Web of Science. — URL: http://webofknowledge.com

12. bubnunoreka snekTponHbix kaur JlutPec. — URL: https://www.litres.ru/

9 MaTepuajibHO-TeXHHYeCKoe obecneyeHue TUCHUNIMHBI (MOIYJIsl)

MaTepI/IaHBHO-TeXHI/I‘-IeCKOe obOecrieueHue JUCIHUIIIIMHBI BKIIFOYACT:

VYyeOHbIC ayTUTOPHUH JJIs1 TIPOBEIE-
HUS 3aHATUH JIESKIIMOHHOT'O THUIIA

Jlocka, MynpTUMEIUIHBIE CPEICTBA XPAaHEHHUs, NIepeaadn
U Mpe/ICTaBIeHUs] HHPOpMAIHH.

VYyebHbIe ayIUTOPHUH JJIs1 TIPOBEIE-
HUA NPAKTUYECKUX 3aHATUH, TPYII-
MOBBIX W WHIAMBUAYAJIbHBIX KOH-
CyJIbTAllU{, TEKYIIEro KOHTPOJS U
MPOMEKYTOYHOM aTTECTALIN

Jlocka, MynbTUMEIUIHBIN IPOEKTOP, IKPaH

VY4eOHble ayqUTOPUM AJI BBINOJI-
HEHHsI KypCOBOI'O ITPOEKTUPOBAHHUS,
MOMEILEHUS Ul CaMOCTOSATEIbHON
paboThl 00yJaIOLIUXCS

[lepconanbubie KomnbOTEpsl ¢ akeTomM MS Office, BbI-
xomoM B MHTEpHET M ¢ JOCTYNOM B 3JIEKTPOHHYIO WH-
(bopMaIIoHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA

Ilomenienus Uid caMOCTOSATEIHLHOU
paboThl OOyJArOIIMXCS

[lepconanbubie komnbioTepsl ¢ naketomM MS Office, BbI-
xonoM B MHTEpHET M ¢ JOCTYHOM B 3JIEKTPOHHYIO HH-
(dopManOHHO-00pa30BaATENbHYIO CPe/ly YHUBEPCUTETA

HOMCH.[CHI/IG IJId XpaHCHUA U IIPO-
(bumakTHIeCKoro - OOCITyXKUBaHUS
yueOHOro 000pYyIOBAHHS

Hlxadbr 11 xpaHeHUsT y4eOHO-METOANYECKON TOKyMEH-
Taluu, y4eOHOro 00OpynOBaHUS M Yy4eOHO-HATJISIHBIX
nocoOui.
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