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PaGouas mporpamma cocrasiieHa Ha ocHoe ®I'OC BO 1o HanpabJIeHHIO NOATOTOBKH
22.03.02 Meramtyprus, yreepxaennoro npakasom MOuH P® ot 04.12.2015, Ne 1427.

Pa6ouass mporpamMma paccMOTpeHa B 0n00peHa Ha 3aceaHuy Kadeapsl TEeXHOJIOTHIA
o6paborki marepuanos 18.10.2016 r., mpotokon Ne 2.
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PaGouass mporpaMma Of00peHa METOJMYECKOH KOMHCCHEH HHCTHTYTa METajllypruH,
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1 Ilesin ocBOEHMSI AUCHMIIJINHBI

[ensimu ocBoeHMs nuctuIuimHbl «O0opynoBanue mexoB OM/l» sBisieTcst u3ydeHue 000-
pylnoBaHus (AeTasiel, y3JI0B, MAIllMH, arperaToB, TEXHOJOTHUECKHUX JIMHHUH ), KaK COCTABJISIONIEH
TEXHOJIOTHYECKOM CUCTEMbI TPOU3BOICTBA METAIONPOJIYKTA B TPOKATHBIX 1IEXaX.

2 MecTO JUCHHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/bHOI MPOrpaMMbl
NMOAr0TOBKH faKajaBpa

Hucnunmuna «O6opynoBanue 1iexoB OM/[» BXoauT B BapuaTUBHYIO YacTh Oj0ka 1 oOpa-
30BaTEJILHON IIPOTPaMMBI.

Jlns u3yyeHus: AUCUMILTUHBI HEOOX0IMMBI 3HaHUS (YMEHUs, BiaieHus), chopMUpOBaHHbBIE
B pe3yjbTaTe M3y4YeHUs MUCHUIUIUH: «OCHOBBI METAUTyprHU€CKOro Mpou3BojACTBay, «CoBpe-
MEHHBI MHXUHUPHUHI METAJUTypPru4ecKoro Npou3BOACTBa», «MexaHuka MaTeprualioB U OCHOBBI
KOHCTPYUPOBAHUSI.

3uanus (YMEHUS, BIQJCHHS), MOJTYYCHHbIE MPHU U3YYEHUU JAHHOW AMCUUIUIMHBI OYAyT
HEOOXOAUMBI MPU U3YYCHUH NUCHUIUINH «OCHOBBI MMPOCKTUPOBAHUS MTPOKATHBIX 11€X0B», «Mo-
JEIUPOBAHKE MPOIECCOB U OOBEKTOB B MeTaLTypruny, «lIpoekTHas nesTenbHOCThY, «Moaenu-
pOBaHUE MPOIIECCOB MPOKATHOTO MPOU3BOACTBAY, «TE€XHOIOTHH MPOU3BOJICTBA JTUCTOBOTO MPO-
KaTta», «MeToJibl onTuMH3auu mpoieccoB OM/».

3 Komnerenuuu ody4armouierocsi, GopMupyemMbie B pe3yjabTaTe 0CBOECHUS
AMCHUIIIMHBI M IVIAHUPYEMbIe Pe3yJabTaThl 00y4eHHs

B pesynbrate ocBoenus aucuuiuinabl «O0opynoBanue 1iexos OM/I» oOyuaromuiicst 1071-
JKEH 00J1aaTh CIEAYIOUUMU KOMIIETCHIUSMU:

CTpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs

KOMIICTCHIIUHN

ITK-3: rOTOBHOCTBIO UCMOJIB30BaTh (PU3UKO-MAaTEMAaTUUECKUH anmnapar AJs pelieHus 3a1a4, Bo3-
HUKAIOIUX B X0J1€ NPOo(eCCHOHATbHON AESITEIbHOCTH

3Hath — COBpPEMEHHBIE CPEACTBA ABTOMATU3UPOBAHHOIO I'€OMETPUUYECKOIO IPOEK-
tupoBanus (CAD), a Takxke CHUCTEMbl aBTOMATHU3allMM UHXKEHEPHBIX PacuéToB
(CAE).

YmeTh — IPOU3BECTH pacdeT Hauboyiee OTBETCTBEHHBIX JETalel U y3JI0B 000py10-

BaHUS TMPOKATHBIX 1EXOB C MPUMEHEHHEM HU(POBBIX TEXHOJOTHl, B YAaCTHO-
CTH, C IPUMEHEHHEM COBPEMEHHBIX CPEJCTB ABTOMATHU3UPOBAHHOTO F€OMETPH-
gyeckoro npoektupoBanus (CAD), a Takke cucteM aBTOMAaTH3aIlUM HHXKEHEP-
HbIX pacuétoB (CAE);

— TMPOEKTUPOBATh U KOHCTPYHPOBaTh OOOPYJOBaHHE B COOTBETCTBUU C IO-
TPeOHOCTSIMH OCYILECTBJIEHUS! TEXHOJIOTHYECKOT0 MpOIecca, COBEPLICHCTBO-
BaTh KOHCTPYKIIMIO U XapaKTEPUCTHUKH OOOPYAOBAHHS MPOKATHBIX IIEXOB C
MIPUMEHEHUEM COBPEMEHHBIX CPEACTB aBTOMATU3UPOBAHHOIO TE€OMETPUYECKO-
ro npoektupoBanusi (CAD), a Takke CHCTEeM aBTOMATH3allUM WHXKEHEPHBIX
pacuéroB (CAE).

Branets — METOAMKAaMH pacuera XapaKTEepUCTUK O00OpyIOBaHUS JJI OCYIIECTBICHHS
TEXHOJIOTHYECKUX IIPOLECCOB, a TAKXKE CPEACTBAMU aBTOMAaTU3UPOBAHHOIO
reomerpuueckoro npoektupoBanus (CAD) u cucreMamu aBTOMaTH3aIliu WH-
xeHepHbIX pacu€ToB (CAE);

— HaBBIKAMU MPOECKTUPOBAHUS U pacueTa TEXHOJOTHYECKOW OCHACTKH M 000-
PYAOBaHHUs IPOKATHBIX LIEXOB B COOTBETCTBUMU C PEANU3YEMBIM TEXHOJIOTIMYE-
CKUM TIOTOKOM, HaBBIKAMU 0OOCHOBAHHMsI MPOBEACHHSI MEPOIIPHUITUI MO PEKOH-
CTPYKIMHU U MOJIEPHHU3AIMH 000pYIOBAaHUS MPOKATHBIX 1[EXOB C MPUMEHEHHEM
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CrpyKTypHBII
JIEMEHT

KOMIICTCHII N

[Tnanupyemble pe3yabTaThl O0y4eHUS

COBPEMEHHBIX CPEJICTB aBTOMATH3WPOBAHHOTO T'€OMETPUUYECKOTO MPOEKTUPO-
Banus (CAD), a Takxke cuctemM aBromMaTu3anu HHKeHepHbIX pacyéToB (CAE).

JIIK-1: ciocoGHOCThI0 000CHOBBIBATH BHIOOP 0O0OPYAOBAHMS IS OCYIIECTBICHUS TEXHOJOTHU-
YECKUX MTPOIIECCOB

3HaTh

— KJaccu(UKaIMIo MalIMH U arperaToB MPOKATHBIX [[EX0B, OCHOBHBIC XapaK-
TEPUCTUKH MPOKATHOTO 000PYAOBAHNUS;

— Ha3HAYEHHE MAIlMH U arperaToB IPOKATHBIX LIEXOB, B3aUMOCBS3b TEXHUYE-
CKHX XapaKTEPUCTUK OOOpPYIOBaHUS C TEXHOJIOTMYECKUMU BO3MOKHOCTSIMHU
OCYULIECTBIISIEMOTO ITpoLiecca MPOKATKHU,;

— KOHCTPYKIMIO MalllMH U arperaToB MPOKATHBIX LIEXOB, TEXHUYECKUE U TEX-
HOJIOTUYECKUE PEIICHHs, 00ECIEUYNBAIONINE MOBBIIIEHUE TOYHOCTH Pa3MEpPOB
MIPOKATHIBAEMBIX MPODUIICH.

YmeTh

— OpHEHTHPOBATHCS B BBHIOOpE 000pYNOBaHMS JUIS OCYLIECTBICHHUS KaK Tpa-
JULUOHHBIX, TAK U HOBBIX TEXHOJIOTMYECKUX IIPOLIECCOB IIPOU3BOACTBA METAJI-
JIOIPOAYKTA B IPOKATHBIX 11€XAX, BBIIOJIHATh CPAaBHUTEIBHBIN aHAIN3 Xapak-
TEPUCTHK 00OPYAOBaHMSI IPOKATHBIX LIEXOB.

Bnanetrs

— HaBBIKAMHM BBIOOpA M HA3HAYEHHSI OCHOBHBIX 3JIEMEHTOB OOOpPYIOBAHUS,
HABbIKAMU KOMIIOHOBKHM OCHOBHOT'O U BCIIOMOTAaTEIbHOTO0 O00OPYIOBaHMS MPO-
KaTHBIX 1I€XOB;

— HaBBIKAMH OCYIIECTBJICHHS BBIOOpa MaTEPHUAJIOB I 00OPYIOBAHHS U y3-
JIOB PA3JIMYHOTO HA3HAYEHHUS C YYETOM OSKCIUTyaTallMOHHBIX TpeOOBaHW U
OXPaHbI OKPYXKAIOIIEH CPEbI.




4 CTpyKTYypa U Cco/iepKaHue TN CHUIITHHbI

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABISIET 3 3a4eTHbIe equHuIbl 108 akan. yacoB, B TOM 4HuCIIe:

— KOHTakTHas pabora — 16,5 akan. yaca:

— aynuTopHas — 14 akaj. 4acoB, U3 HUX 2 B HHTEPAKTHUBHOU GopMme;

— BHeayauTopHas — 2,5 akaj. yaca;

— camocTosATeNbHas padora — 87,6 akaj. Jaca;

— TIOJIrOTOBKA K 3aueTry — 3,9 akaj. yaca.

AynutopHas

KOHTAaKTHas1 pa60Ta

(B aka. yacax)

CDopMa TEKYIICTO KOHTPOJIA
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1. Paznen: Obmiee ycTpoilcTBO pabouux kie-| 4
TeH JIMCTOBBIX MPOKATHBIX CTAHOB
1.1. Tema: I'naBHast TMHUS TPOKATHOTO CTa- 0,5 2 N3yuenne yueGHOM 1 HaydyHOW | Y CTHBIN OIpoc JAIIK-1
Ha JIUTEPATYpHl, paboTa ¢ HNEKTPOH-
HBIMU OMOJIMOTEKAMU
1.2. Tema: IIpokaTHble BaJKH: MaTEepHAIIBI, 0,5 2 2 N3yuenne yueGHOM 1 HaydyHOW | Y CTHBIN OIpoc JAIIK-1
KOHCTPYKIIUS U pa3Mepbl JUTEPATYpHl, paboTa ¢ ANEKTPOH-
HBIMU OMOJIMOTEKAMH
1.3. Tema: IlogmMMHUKK A7 TPOKATHBIX 0,5 1 2 Nzyuenne yueOHOM 1 HaydHOl | Y CTHBIN orpoc JTIK-1
BaJIKOB: TUIIBI M KOHCTPYKITHA JUTEPATYPHI, padoTa ¢ IMEKTPOH-
HBIMU OUOIHOTEKaMU
1.4. Tema: Ilogyniky mpoOKaTHBIX BaJKOB 0,5 2 N3yuenne yueGHOI 1 HaydyHOUW | YCTHBIN OIpoc JIIK-1
JIUTEPATYypHl, paboTa ¢ HNEKTPOH-
HBIMU OMOJIMOTEKAMH
1.5. Tema: HaxxuMHble ycTpolcTBa: Ha3Ha- 2 W3yuenne yueOHOHM 1 HayuHOl | YCTHBIN ompoc JIIK-1




AynuropHas

KOHTaKTHas pabora
(B akaz. gacax)

dopma TeKyIero KOHTPoJIs
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YECHUE U TUIIBI JIUTEpaTypsl, paboTa ¢ JIEKTPOH-
HbIMHU OUOJIMOTEKaMHU
1.6. Tema: VYpaBHOBeIIMBAIOIIUE YCTPOM- 2 N3yuenune yueOHOIN 1 HaydHOIl | Y CTHBIN orpoc JIIK-1
CTBa: Ha3HAYCHHE W TUIBL. MeXaHU3MBI IS JIUTEpaTyphl, paboTa ¢ JIEKTPOH-
0CeBOM (hUKCaIK BAJIKOB HbIMHU OUOJIMOTEKaMHU
1.7. Tema: CtaHuHbl paboyuX KJIETEH: THUIHI, 2 N3yuenue yueOHOM 1 HaydyHOW | Y CTHBIN OIpoc JIIK-1
KOHCTPYKLIUS ¥ pa3Mephbl JUTEPATYpBl, paboTa ¢ IEKTPOH-
HBIMU OMOJIMOTEKAMH
1.8. Tema: YcraHoBka kiereit Ha (pyHIaMeH- 2 N3yuenune yueOHOI 1 HaydHOl | Y CTHBIN onpoc JTIK-1
Te. CriocoObl MepeBaIku M yCTPOMCTBA AJIs JAUTEpaTypsl, paboTa ¢ JIEKTPOH-
CMEHBI BAJIKOB HbIMHU OMOJIHMOTEKaMHU
Hroro no paznery 2 3 16
2. Pazngen: KommbioTepHoe mopenupoBanue| 4
U UHXUHUPUHT KOHCTPYKIMHA OCHOBHBIX
JJIEMEHTOB pabounX KJeTeH JTMCTOBBIX MPO-
KaTHbIX cTraHoB ¢ npumeHenueM CAD/CAE
cucreM KOMITAC-3D u DEFORM-3D
2.1. Tema: Ha3znaueHue u (yHKIHMOHAIbHbIE 6 Wzyuenune y4eOHOW M HayyHOH|YCTHBIN OMpoc I1K-3;
Bo3mMoxkHoctd CAD/CAE cucrem KOM- JUTEepaTyphl, paboTa ¢ 3JIEKTPOH- JIIK-1
ITAC-3D u DEFORM-3D HBIMU OMOIMOTEKAMU
2.2. Tema: Metoanka NpPOEKTHUPOBAHUA U 4 N3ydyenne yueOHONM M HaydHOH|YCTHBIN OIpoC [1K-3;
pacuera KOHCTPYKIMM pabouell KJIeTu Iyo JIUTEpaTyphl, paboTa ¢ 3JIEKTPOH- JTIK-1

CTaHa JIMCTOBOH IIPOKATKW C IMPHUMCHCHUCM

HBIMHA OMOIMOTEKAMU
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CAD/CAE cucrem KOMIIAC-3D wu
DEFORM-3D
2.3. Tema: 3D cOopka BaIKoOBOTrO y3ia 2/2 2121 40  |H3yuenue yueOHOU W HAydHOH  |YCTHBIM ompoc [1K-3;
JUTEPATYphl, paboTa C JIEKTPOH- AIIK-1
HBIMU OMOIMOTEKaMH
HWrtoro o pazaeny 2 2121 50
3. Pazmen: DnextpornpuBon paboueit kietu| 4
IIPOKATHOI'O CTaHa
3.1. Tema: 'maBHBIH IEKTPOIIPHBO.T 0,5 4 N3yuenne yueOHOW W Hay4dyHOM |YCTHBINA OIIPOC IK-3;
JIUTEpATyphl, paboTa ¢ 3IEKTPOH- JTIK-1
HBIMU OMOJIMOTEKAMH
3.2. Tema: BcromorarenbHbIi 3I€KTpoONpu- 0,5 1 4 N3yuenune y4eOHOW M HayyHOH|YCTHBIN ompoc I1K-3;
BOJ JUTEPATYpPHI, paboTa C IJIEKTPOH- JIIK-1
HbIMU OUOJIHMOTEKaMHU
Utoro no pazneny 1 1 8
4. Pazpgen: OOopymoBaHue COBpeMEHHBIX| 4
TEXHOJIOTHYECKUX  JIMHUM  IPOM3BOJICTBA
TUIOCKOTO TTPOKaTa
4.1. Tema: KoMIIOHOBKHM M COCTaB 000pyaO- 0,5 1 7 Wzyuenne yueOHOM 1 HaydHOl | Y CTHBIN orpoc JTIK-1
BaHUS ISl POU3BOCTBA ITHPOKOITOIOCHOTO JUTEPATYPHI, padoTa ¢ IEKTPOH-
IIpoKara HBIMU OMOIMOTEKaMU
4.2. Tema: KoMIIOHOBKHM M COCTaB 000pyaO- 0,5 1 6,9 |M3ydeHue yueOHON U HayyHOU  |YCTHBIN Ompoc JTIK-1
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BaHUS JUIS TPOM3BOJICTBA TOJICTOJHUCTOBOTO JMTEPATypPBI, padoTa ¢ 3JIEKTPOH-
IpoKaTa HBIMHA OMOJIMOTEKAMU
Htoro no pazneny 1 2 13,6
HUTO0ro no mucuumInHe 4 | 6/2 8/21 87,6 IIpomexkyTouHas aTTecTa-

M (3a4eT, KypcoBoii npo-
€KT)

W — B TOM umcIe, yackl, OTBE/IEHHBIE HA pa0OTy B MHTEPAKTUBHOM (opMme.




5 O6pa3oBaTesibHble  HHPOPMAIHOHHbIE TEXHOJIOTHH

[Tpu mpoBeeHUY JIGKIIMOHHBIX M MPAKTUYCCKUX 3aHATUN MCIOIB3YIOTCS KaK TPaIUIUOH-
HbIC, TaK ¥ MOJYJIbHO-KOMIIETEHTHOCTHBIC 00pa30BaTeIbHBIC TEXHOJIOTHH, aKTUBHBIC U MHTEP-
AKTHUBHBIE METO/IbI OOyUYCHUSI.

Ha 3ansATHAX 1eaeco00pa3HO HMCIOIB30BaTh TEXHOJOTHIO KOJJISKTUBHOTO B3aUMOOOYYe-
Hus. [lpy 3TOM HE0OXOIUMO MOBBIMIATH TTO3HABATEIHHYIO AKTHBHOCTH CTYIIEHTOB, OpraHU3Ys
CaMOCTOSITEIIEHYIO pa0OTy KaK MCCIICIOBATEIBCKYIO TBOPUCCKYIO JACSITEILHOCTD.

CrnemyeT uCnoiib30BaTh KOMIUICKC HMHHOBAIIMOHHBIX METOJIOB aKTUBHOTO OOYYEHUS, BKITIO-
Yarolni B ceOs:

- CO3JlaHue MPOOJIEMHBIX CHUTYallui C MOKa3aTeIbHBIM PEIICHUEM MPOOJIEeMBI TPEroaaBa-
TeneM U 0e3 HeEro;

- CAMOCTOSITETIbHYIO TTIOMCKOBYIO JISATEIHPHOCTh B PEUICHUH TPOOJIeM, HAIIPABIISIEMYIO TIpe-
OIaBaTEIIEM;

- CaMOCTOSTEIFHOE PEIICHHE MPOOJIeM CTYICHTAMU TI0]] KOHTPOJIEM TIPEeIo1aBaTeds.

Peanu3anust ”HHOBAIIMOHHBIX METOZ0OB OOYUYCHHSI BO3MOXKHA C MCIIOJIB30BAHUEM CIICIYIO-
[IMX TIPUEMOB:

- pacKphITHE TpErnojaBaTeieM MPUYNH U XapaKTepa Heylad, BCTPEUAIONIUXCs PU pelie-
HUU NpodJem;

- ICMOHCTpAIIMSI Pa3HbIX MOJXO0/I0B K PEIICHHI0 KOHKPETHOM MPOOJIEMBIL;

- aHAJIA3 TIOJYYCHHBIX PE3YJIbTaTOB M OTHICKAHKE IPAHUIL X TPUMEHHUMOCTH.

[Tpy mpoBeaCHUH 3aKITFOUUTEIBHOIO KOHTPOJIS HEOOXOJAMMO BBISBHTH CTEIICHb IPABHJIb-
HOCTH, 00beMa, TITyOMHBI 3HAHWA, YMCHHM, HABBIKOB, TIOJYYEHHBIX TIPH U3YUCHUH Kypca Haps Ly
C BBISIBJICHUEM CTEIICHH CAaMOCTOSITEIbHOCTH B IIPUMECHEHUH MTOJTy4YCHHBIX 3HAHUH.

K wHTepakTHBHBIM METOJaM, HCIIOJIb3yeMbBIM MPU H3YYCHHH AUCHHILTUHBI «O00pymoBa-
Hue 1exoB OMJI», OTHOCATCS: UCHOIB30BAaHUE KOMITBIOTEPHBIX CUMYIALUN, pa30op KOHKPET-
HBIX CHTYallMid B COYCTAHHH C BHEAYJAUTOPHON pabOTOW C IeIbl0 (OPMUPOBAHUS M PA3BUTHS
npodeccHoHaNbHBIX HaBBIKOB 0OydJaromuxcs. [lepeqaua HEOOXOIUMBIX TEOPETUUECKUX 3HAHUN
MIPOUCXOUT C UCTIOIB30BAHUEM MYJIBTHMEIUHHOTO 000Dy IOBAHHUS.

6 YuedHo-MeTOANMYECKOE OOecTieYeHre CAMOCTOATEbHON PadoThl 06yyaromuxcst

[To mucuunnune «O6opynoBanue nexoB OM/I» npenycMoTpeHa ayAMTOpHas U BHeay -
TOpHasi caMoCToATeIbHas paboTa oOydaromuxcs. CamocTodTenbHas paboTa CTyJIEHTOB IpeIo-
JaraeT BBIIOJIHEHHE MPOTrpaMMbl CaMOCTOSTENILHOW pabOThl, CAMOCTOSTEILHOE U3YyYEHUE TEM U
3a1aHUM 1O JUCLUIIIINHE.

AynuTopHas caMocToATeNbHas paboTa CTYJIEHTOB IpeArnonaraeT 00CcyKaeHne TeM U 3a/1a-
HUH 110 TJTaHY 3aHATHUS HAa TPAKTHYECKUX 3aHATHSIX.

1.1. Tema: I'1aBHasi IMHUSA NPOKATHOIO CTaHA (2 yaca)

Bonpocsl pi1s1 00cyxaeHNs

1. Yro Takoe riiaBHas JIMHUSA IPOKATHOro cra”a? llepeuncianTe OCHOBHBIE y3IbI, OTHOCS-
myecs K epeaTouHbIM Mexanu3MaM. KakoBo ux HazHaueHue?

2. IIpuBeauTte cxeMbl IJIaBHBIX JIMHUN C OOIIMM M MHAMBUAYAJIBHBIM IPUBOJOM pabounx
BaJIKOB. KakoBBI IpeMyLIECTBAa U HEAOCTATKU KaXA0M U3 ITUX CXeM?

1.2. Tema: IIpokaTHbIe BaJKH: MaTepHaJIbl, KOHCTPYKIUSA U pa3Mepsbl (2 yaca)

Bomnpocsl 1151 00CyKICHUA:

1. Kakue TpeGoBaHMs MPEIbIBIAIOTCS K pab0UYMM BaJIKaM IMPOKATHBIX CTAHOB?

2. Kakyto (pyHKITHIO BBITTOTHSIOT OMOPHBIE BAIKU?

3. KakoBa 00111ass KOHCTPYKIHMS pabovnX M OMOPHBIX BAJIKOB JHMCTOBBIX NMPOKATHBIX CTa-
HOB?

4. TlpuBenuTe OOIIMI AITOPUTM BHIOOPAa OCHOBHBIX T€OMETPUYECKHUX PA3MEPOB PabOUMX



BAJIKOB JIUCTOBBIX IPOKATHBIX CTAHOB?

5. B yem 3axiro4aroTcst pacueT IpOYHOCTH BaJIKOB?

6. B yem 3axitouaercs pacuer ynpyrou negopmanuu BajKkoB, U UTO TaKOE KECTKOCTh BaJl-
KOBOI cucTeMbl?

1.3. Tema: IogmMMNHUKH JJIA NPOKATHBIX BAJIKOB: THIIbI U KOHCTPYKUMH (2 yaca)

Bomnpoce! 1151 00CyKaeHus :

1. HazoBuTe TUIIBI MOAIIMITHUKOB MTPOKATHBIX BAJIKOB.

2. KakoBbI MpeuMyIecTBa U HEJOCTATKH MOAIIUITHUKOB KUIKOCTHOTO TPEHHS W IO IIHII-
HHUKOB KauyeHHs?

3. B yeM cOoCTOUT KOHCTPYKTHBHOE U (DYHKIIMOHAJIBLHOE OTIWYHE PaTUaIbHBIX, YIIOPHBIX,
paauabHO-YIOPHBIX U YIOPHO-PAIUATBHBIX MOAIMIUITHUKOB KaueHUs?

4. 3a4yeM HY)XHO MCKaTh KOHCTPYKTHBHBIM KOMITIPOMHCC MEXIY JHAMETPOM IHarndbl U e
MPOYHOCTBIO, C OJTHOM CTOPOHBI, © MOHTa)XHOW BBICOTOM MOJIMIUITHUKA U €0 TPY30MO0IBEMHO-
CTBIO — C APYrou?

1.4. Tema: IMoaymky NPOKaTHBIX BAJIKOB (2 yaca)
Bonpocs! 1J1s1 00cyKI1eHNS
Kak BpIOpaTh pazmepbl MOLYIIKN?

1.5. Tema: Ha:xkuMHBIe yCTPOICTBA: HA3HAYEHHME U TUIIBI (2 yaca)

Bonpocs! 14151 00cyKI1eHNs

HazoBuTe TUIBI MPUMEHSIEMbIX HAXHUMHBIX YCTPOMCTB. KakOBBI MpeuMyIecTBa U Hel0-
CTaTKH Ka)J0ro Turna?

1.6. Tema: YpaBHoBemIMBaOIIHe YCTPOICTBA: Ha3HAYEHUE U TUIIbI. MeXaHU3MBbI 1J1s
oceBoii (huKcaluy BaJKoB (2 Jaca)

Bonpocs! 1151 00cyKa1eHNA

Ha3zoBuTe THIBI ypaBHOBEIIMBAIOMIUX yCTpoiicTB. [IpuBeauTe BapuaHThl UX BO3MOKHOTO
pa3MereHus B KOHCTPYKIIMH KIIETH.

1.7. Tema: CTanuHbl pado4nx KjeTeil: THIIbI, KOHCTPYKIMA U pa3Mepsl (2 yaca)

Bonpocs! piist 00cyKaeHNs

1. B 4emM coCTOUT KOHCTPYKTUBHOE OTJINYME CTAHUH OTKPBHITOIO U 3aKPBITOTO TUIIOB?

2. Ha3oBHUTE OCHOBHBIE KOHCTPYKTHBHBIE 3JIEMEHTHI M pa3Mepbl CTAHUHBI 3aKPBITOTO THIIA.
HasoBute onacHsle cedeHusl.

3. B uem cocTouT 00LIM aNropuT™M MPOSKTUPOBAHUS CTAHUHBI?

1.8. Tema: YcranoBka kiereil Ha ¢pyHaameHnTe. CnocoObl NepeBaJIKU U YCTPOHCTBa
JIJIsl CMEHBbI BAJIKOB (2 yaca)

Bonpocs! pi1s1 00cyKkaeHNus

1. Crioco6»1 ycTaHoBKY KieTeil Ha pyHaaMmenTe. Pacuer Ha onmpoKuIbIBaHHE.

2. Bnusier nu crioco6 nepeBaiky Ha KOHCTPYKLNIO pabOYMX BaIKOB?

2.1. Tema: Ha3zHayenue M ¢QyHKHHOHAIbHBbIe BO3MOxkHOCTH CAD/CAE cucrem
KOMITAC-3D u DEFORM-3D (4 uaca)

Bonpocs! pi1s1 00cyKkaeHNus

Yrto o3Hauaer ciemyiomee yrBepxkaeHHue: «[IpoeKTHpOBOYHBIE PacdeTsl ¢ MPUMEHEHHEM
CAD/CAE-cucteM BBITIOJHSIOTCS 110 METOJY TOCIIEIOBATEILHBIX MPUOIIKEHHI U XapaKTepu-
3YIOTCS] HTEPAIIMOHHOCTBIO BBITIOIHEHHS»?

2.2. Tema: MeToauka NpoeKTUPOBAHUSA U pacyeTa KOHCTPYKIUU Padoyeil KJIeTH 1y0
craHa JaucroBoii mnpokatkm ¢ npuMmeHenuem CAD/CAE cucrem KOMIIAC-3D n
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DEFORM-3D (4 yaca)

Bonpocs! 1151 00cyKIeHNS

B 4yem coctonT METOIMKa MPOSKTUPOBAHUS M pacyeTa KOHCTPYKIIMU Paboyei KIIETH IIyO
ctana nmuctoBoi npokatku ¢ npuMmeneHueM CAD/CAE-cuctem KOMITAC-3D u DEFORM-3D?

2.3. Tema: 3D cO6opka BajIkoBOro y3ia (48 yacos)

Bomnpoce! 1151 00CyKaeHus :

W3 kakuX OCHOBHBIX JIETalIell COCTOMT BaJIKOBBIN y3e1 pabodeit kieTn?

3amauya Nel. Crpoektupyiite ¢ ucnoiab3zoBanneM KOMITAC-3D BankoBbId y3en ajis pa-
0oueil KIeTH Ayo cTaHa JMCTOBOM IMPOKATKU (HOMUHAIbHBIA quameTp BajkoB 320 mw, anuHa
60uku 320 Mm).

3.1. Tema: I'maBHbIH 3J1eKTPONIPUBO] (4 Yaca)
Bonpocs! 1151 00cyKa1eHNs
[TpuBenuTe METOIUKY pacyera rJIaBHOTO 3JIEKTPONPUBO/IA.

3.2. Tema: BcnomoraresbHblii 3jiekTponpuBo (4 yaca)
Bonpocs! 1J1s1 00cyKI1eHNS
[TpuBenuTe METOAUKY pacuyera BCIIOMOraTeIbHOTO JIEKTPOIIPUBO/IA.

4.1. Tema: KoMIIOHOBKH M cOCTaB 000pPyI0BaHMS JJsl IPOU3BOACTBA MIMPOKONOJI0C-
HOro npokara (7 4aco)

Bomnpocel 1151 00Cy:KIeHUA:

1. [TpeumymectBa u Hepoctatku JIIIA B cpaBaenuu ¢ HICTTI.

2. KomnoHoBka u cocta o6opynoBanus komnaktHbeix HICITI.

3. CpaBHUTENbHBIN aHAIU3 000PYAOBAHUS, TPUMEHSIEMOT0 JIs PEAYLIUPOBaHUS CISI00B 110
mvpuHe B imHnn HICTTIL

4. KoMrioHOBKa M cOCTaB 00OpYyIOBaHUS JJIsl IPOM3BOACTBA IIUPOKOMOJIOCHON ropsyeka-
TaHOW CTaJM: a) MO TEXHOJOIMH MOITYOECKOHEUHOW MPOKATKH; 0) MO TEXHOJIOIMH OECKOHEeUHOU
MPOKATKH.

5. TenaeHuuu pa3BUTUS 000PYIOBaHMS TPOKATHBIX LIEXOB.

6. Posib 000pyn0BaHus B OCYIIECTBIEHUU TEXHOJIOTHYECKUX MTPOLIECCOB MPOKATKH.

7. Knaccugukarus mpoKaTHBIX CTAHOB U paboduX KIIETEH.

8. Crioco0ObI nepenaun packaTta oT 4epHoBoi B unctoByto rpynmny LICITIL.

9. Tennon3onAMOHHBIE YKPAHUPYIOIINE YCTAHOBKU POJIbIaHra I0JIOCOBOIO CTaHA rops-
4yel IPOKaTKH.

10. Crioco6sl ¥ 060pyOBaHME I yaleHUsl OKAIUHBI IIPU ropsiueil MpoKaTke JUCTOB U
I0JIOC.

11. TexHonoruueckue OCOOCHHOCTH NPUMEHEHHUS MPOMEKYTOUHOTO MEPEMOTOYHOIO
ycTpoiictBa Konnboke B munuu LICITI.

12. Tunsl 1 XapaKTepUCTHKA YCTaHOBOK ycKopeHHOro oxnaxaenus 1 [LICITI n JITTA.

4.2. Tema: KoMnoHOBKH H cocTaB 000py10BaHUs 1AJIsl IPOM3BOACTBA TOJICTOJIHCTOBO-
ro npokara (6,9 yacos)

Bonpocsl pi1s1 00cyxaeHNs

Oco0Oennoctu TexHonoruyeckoit muuuu TJIC 5000

Tema KypcoBOro npoekra:

C npumenenuem CAD/CAE-cuctem KOMITAC-3D u DEFORM-3D pazpabotaiiTe KOH-
CTPYKIIMIO U BBIMOJHUTE HEOOXOANMBIE HHKEHEPHBIE PACUETHI pabodel KJIeTH yo ¢ 3aJlaHHbIM
nuamerpoM BankoB D = 320 MM u 3aganHoM mupuHON 604k L = 320 MM 1 TMCTOBOM XO0JI01-
HOMW MPOKATKM METANIOB U CIUIaBOB. [Ipy BBIOJHEHUH KYypCOBOIO IMPOEKTUPOBAHUS HEOOXOIM-
Mo noctpouTh 3D cbopky paboueii kietu ¢ npumenenrneM CAD-cucremsl KOMITAC-3D. Pa6o-
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yasi KJIeTh JOJDKHA BKJIIOYATh B ce0sl KaK OTJebHbIE COOPOYHBIE KOHCTPYKIMU (BAJIKOBBIN y3el,
y3€J1 CTaHWH, HA)KMMHON MEXaHM3M, YPaBHOBELIMBAIOIEE YCTPOWCTBO, paMa CTaHa), TaKk U OT-

JIeIbHBIC IeTaIu, BXOAIINE B KKy cOOpKY (puc. 1).

1| Pabounii anok |+ Sckms |—>|3D£leTaﬂb|-------.._____

A 3D cBopka

pabovein
KNetu

3D cbopka
/1 TMopumnunk | -+{ Bubnuorexa | +{3D getans|— Barnkosoro y3na
// ‘I baHaak H Jcku3 |—-|3D ﬂeTaan,,.// /
/ /
{ nonykonsuo | +|  Sckus  |+{3D perans|” / 3D coopka
4 Nogyuka || Soms | —>|3D ﬂeTanbl' y3na cTarus \
4  Maixera | +{Bubnnorexa| +[3D metans
e e (U B
~{Kpbiwka markeelf > Sckma  |+{3D neans| ,_:_'_,iff MexaHnama /
\‘I CranuHa |—>| 3ckn3
. / D
1 Tpasepca || 3cwms | +[3D merans| Hoaemupro ,
1 Hax1MHOA BUHT |—>| 3cKna |—>|3D ue-ranbl"' / /,;f’" ycTpoiicTea
\ /)
\ 1 Haxvmnan raitka |+ Sz |+[3D aetans| //
1 [py:uHa |—-| bubnuotexa I—-|3D ,quanbr’/ 3D coopka
\ oot

| Tara | f Scms ] 3D .quanbr

Puc. 1. Cxema noctpoenus 3D cOopku paboyeii kinetu
¢ npumenenueM CAD-cucrembr KOMITAC-3D

WuxeHepHble pacdyeThl HanpsHkKeHUH U nedopmanuil Haubojiee OTBETCTBEHHBIX JeTajel
KOHCTPYKUUHU KJeTH (paboumili BajoK, MOJyLIKa, CTaHWHA, HAXXUMHOW BHHT M Traika)
HEeo0Xx01uMo BbIMOHUTE ¢ npuMeHeHneM CAE-cuctrembst DEFORM-3D.
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7 OIIeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMQ)KyTO‘lHOﬁ arrecranuu

ITpomeskyTouHas aTTecTalys UMEET LEIbI0 ONPEAEIUTh CTENEHb JOCTHKEHHs 3alUIAaHUPOBAaHHBIX PE3yJIbTaTOB O0y4eHMs MO JucHuILIHe «O00pynoBaHue
nexoB OM/I» u npoBoauTcs B (hopMe 3aueTa U 3alIUThl KypCOBOTO MIPOEKTA.

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeacCTBa AJIsl IPOBEACHUSN l'[pOMe)KyTO‘{HOﬁ aTTecTalumn.

CrpyKTypHBII
AIIEMEHT

KOMIICTCHIIHU

ITnanupyemble pe3yabTaTbl 00y4eHUs

OrneHOYHBIC CPEICTBA

T1K-3: roto

BHOCTBIO MCIIOJIB30BAaTh (1)I/I3I/IKO-MaTeMaTI/I‘-ICCKI/II\/JI arrmapar ajid pelcHrA 3aaa4, BOSHUKAOIIUX B XOI€C HpO(i)CCCHOHELHBHOfI JACATCIIBHOCTH

3HaTh

— COBpPEMEHHbBIE CPE/ICTBA ABTOMATU3UPOBAHHOIO F€OMETPUUYECKOTO
npoektupoBanusi (CAD), a Takke CUCTEMBbl aBTOMAaTH3allUU WHXKe-
HepHbIX pacuéToB (CAE).

Teopemuqecxue eonpocwl.

1. Yrto o3Hauvaer cruenyromiee yrBepxkaeHue: «lIpoekTupoBOUHBIE
pacuersl ¢ mnpumenennemM CAD/CAE-cucteM BBITOTHAIOTCS 1O
METOJly TOCJTENOBATENbHBIX MPUOMIKEHUI U XapaKTepU3YIOTCs
UTEPAIMOHHOCTHIO BHITIOTHEHUSI»?

2. B ueM cocTOUT METOJIMKa MPOEKTUPOBAHUS U pacdyeTa KOHCTPYKIIUU
pabouell KJIeTH AyOo CTaHa JIMCTOBOM NPOKATKH C TPUMEHEHUEM
CAD/CAE-cucrem KOMITAC-3D u DEFORM-3D?

3. Kakum o00pa3omM oOCymecTBIsieTCs  AKCIOPT
mozaened u3 CAD-cuctempr KOMIIAC-3D B
DEFORM-3D?

4. Kakue 3a1a4ul B 00J1aCTH MPOKATHOTO MPOU3BOACTBA MOKHO PEIIaTh
¢ npumenenuem CAD/CAE-cuctem KOMITAC-3D u DEFORM-3D?

5. llpuBenure obOmuii anroputMm mnoctpoeHuss 3D cOopku paboueit
kietn ¢ ucronszoBanueM CAD-cuctemsr KOMITAC-3D. [TpuBenure
o011yr0 cxeMy pacuera Hanbojiee OTBETCTBEHHBIX JeTaleil paboueit
kietn ¢ npumeHenneM CAD/CAE cucrem KOMIIAC-3D u
DEFORM-3D.

re€OMETPHUYECKIX
CAE-cucremy

YMmeTn

— TIIPOU3BECTH pacueT HauboJyiee OTBETCTBEHHBIX AETalel U y3JI0B
000pyI0BaHUS MIPOKATHBIX 1IEXOB C MPUMEHEHHEM LU(POBBIX TEXHO-

Ilpaxmuueckue 3a0anus:

BBINONHNTS MHXEHEPHBIE pacyeThl HampsbKeHHH W nedopmanuii




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemble pe3yabTaThl O0y4eHUS

OreHOYHBIC CPEICTBA

JIOTUH, B YaCTHOCTH, C IPUMEHEHUEM COBPEMEHHBIX CPEACTB aBTOMa-
TU3UPOBAHHOIO reoMeTpuyeckoro npoektupoBanus (CAD), a Takxe
CUCTEM aBTOMaTH3aluu UHKeHEpHbIX pacuéToB (CAE);

— TIPOEKTUPOBATh U KOHCTPYHPOBATh OOOPYIOBAHHE B COOTBET-
CTBUU C TOTPEOHOCTSIMH OCYILECTBICHHUS TEXHOJIOTMYECKOTO IpO-
11ecCca, COBEPIIEHCTBOBATh KOHCTPYKILIHMIO U XapaKTEPUCTUKH 000py-
JOBaHMsI MPOKATHBIX II€XOB C MPUMEHEHUEM COBPEMEHHBIX CPEICTB
aBTOMAaTU3UPOBAHHOTO TreoMeTpuyeckoro npoektupoBanus (CAD), a
TaK)Ke CHCTeM aBToOMaTH3aiuu nHkeHepHbIX pacuéroB (CAE).

HanboJsiee OTBETCTBEHHBIX JETalell KOHCTPYKIMH KieTu (pabouunii Ba-
10K) ¢ npumerneHrneM CAE-cucrembr DEFORM-3D.

Bnaners

— METOAMKaMHU pacueTa XapaKTepUCTHK OOOpYAOBaHUSA IJs OCY-
IIECTBJICHUS! TEXHOJIOIMYECKHX MPOLIECCOB, a TAKXKE CPEJICTBAMM aB-
TOMaTU3UPOBAHHOIO reoMerpuueckoro npoektupoBanus (CAD) u
cUCcTeMaMM aBTOMAaTU3aluK HHkKeHepHbIX pacuéToB (CAE);

— HaBbIKAMM IPOEKTUPOBAHMA M pacueTa TEXHOJIOIMUYECKON
OCHACTKM M 000py/Z0BaHus MPOKATHBIX 1IEXOB B COOTBETCTBUU C pea-
JU3yeMbIM TEXHOJOTMYECKHUM ITOTOKOM, HaBbIKAMU OOOCHOBAHHUS
MPOBEJCHUSI MEPOIPUATUI IO PEKOHCTPYKLIUU U MOJEPHU3ALNH
000pyOBaHUSI TPOKATHBIX IEXOB C INPUMEHEHHEM COBPEMEHHBIX
CPEJCTB aBTOMAaTU3UPOBAHHOIO T'€OMETPUYECKOTO0 MPOEKTHPOBAHUS
(CAD), a Tarxke cHcTeM aBTOMATH3aLUU HMHXEHEPHBIX DPaCUyETOB
(CAE).

Teopueckoe 3a0anue:

3agaua Nel. Copoextupyiite ¢ ucnonb3zoBannem KOMIIAC-3D Banko-
BbIl y3en Juist pabodel KJIETH Oyo CTaHa JIMCTOBOW MPOKAaTKU (HOMH-
HaIBbHBIN AuaMeTp BankoB 320 MM, AnvuHa 604ku 320 MMm).

3anaHue HA KYPCOBOM MPOEKT:

C nmpumenennem CAD/CAE-cuctem KOMITAC-3D u DEFORM-3D
pa3paboTaiiTe KOHCTPYKIUIO U BBIMOJHUTE HEOOXOAUMbIE UHKEHEPHBIC
pacdeTsl paboyeil KJIeTu Ayo C 3aJaHHBIM JTuaMeTpoM BajikoB D = 320
MM | 3aJlaHHOW mpuHOM 60uku L = 320 MM 1751 TUCTOBOM XOJOTHON
MIPOKATKU METAJIOB U CIUIABOB. [IpH BHIMOIHEHUH KYPCOBOTO MPOEKTH-
poBaHMsI HEOOX0IUMO MOCTPOUTH 3D cOopky paboueli KIeTH ¢ MpUMe-
aHeaneM CAD-cuctemsr KOMITAC-3D. Pabouass kiieTh IODKHA BKIIO-
4aTh B ce0s KaK OT/AeTbHbIe COOPOYHbIE KOHCTPYKIIUU (BaJIKOBBIN y3el,
y3eJl CTaHWH, HAXKUMHOW MEXaHW3M, YPaBHOBEIINBAIOIIEE YCTPOMCTRBO,
pama cTaHa), Tak U OT/IebHBIE IETaIH, BXOASIINE B KAXKIYI0 COOPKY

JIIK-1: ctocoGHOCTHIO 0O0CHOBBIBATH BEIOOP 000PYAOBAHUS JIsl OCYLIECTBICHUS TEXHOJIOTMUYECKHUX IPOIIECCOB

3HaTh

— KJIAacCH(MKAIMIO MAIIMH U arperaroB MPOKAaTHBIX L€XOB, OCHOB-
HBIE€ XapaKTePUCTUKHU MPOKATHOTO 000PYAOBaHMUS;

Teopemuueckue 6onpocwi:
1. Yro Takoe ryaBHasg JuHUS mnpokaTHoro craHa? Ilepeunciure
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemble pe3yabTaThl O0y4eHUS

OreHOYHBIC CPEICTBA

— Ha3HAYEHHE MAaIIMH U arperatoB MPOKATHBIX 11€XOB, B3aUMOCBSI3b
TEXHUYECKUX XaPAKTEPUCTUK OOOPYIOBAHHS C TEXHOJIOTUYCCKUMU
BO3MOXXHOCTSIMH OCYILECTBIISIEMOr0 MpoLiecca MPOKaTKH;

— KOHCTPYKIIMIO MalllMH U arperatoB MPOKATHBIX I[EXOB, TEXHUYE-
CKHE M TEXHOJOTHYECKHE PEHICHUs, 00€CIeUnBaIONIUe MOBBIIMICHUE
TOYHOCTH Pa3MepOB MPOKATHIBAEMBIX TPODUICH.

S

10.

11.
12.
13.

14.

15.

OCHOBHBIE Y3JIbl, OTHOCSILIUECS K MEPEeJaTOYHBIM MEXAaHHU3MaM.
KakoBo ux Ha3zHaueHue?

[IpuBeauTe cxeMbl I1aBHBIX JUHUM ¢ OOIIMM U MHAWBUYaJIbHBIM
pUBO/IOM pabounx BajakoB. KakoBbl IperMyIecTBa U HEJOCTATKU
KaXJI0M U3 ATUX cXeM?

W3 xakux OCHOBHBIX JeTaleldl M y3JI0B COCTOST paboyue KieTu
JMCTOBBIX IPOKATHBIX CTAHOB?

[IpuBenute mnpumepsl BCIOMOTraTeIbHBIX YCTPOMICTB, KOTOPBIMU
OCHAIIAIOTCS paboyue KIETH JUCTOBBIX IPOKATHBIX CTAHOB?
Kakue TpeOoBaHMs MperbsABIAIOTCS K  paboyuM  BajlkaM
IPOKATHBIX CTAaHOB?

Kakyto ¢pyHKIHIO BBINOJIHSAIOT ONOPHBIE BAJIKU?

KakoBa o0mass KOHCTpyKIusi paOOuYMX M ONOPHBIX BAJIKOB
JMCTOBBIX ITPOKATHBIX CTAHOB?

[IpuBeauTte oOmMIA aNTOPUTM BBIOOPA OCHOBHBIX T'€OMETPUUYECKUX
pa3mMepoB pabOUYNX BaJIKOB JIMCTOBBIX IPOKATHBIX CTAHOB?

B uem 3akioyaroTcs pacyeT MpoYHOCTH BaJIKOB?

B yem 3axmouaercs pacyer ynpyroi aeopmarui BajJKoB, U YTO
TaKO€ JKECTKOCTh BAJIKOBOM CHCTEMBI?

HazoBuTe TUIBI NOJIIMITHUKOB IPOKATHBIX BAJIKOB.

KakoBel  mpeumymiectBa W HEAOCTAaTKM  MOJIIMITHUKOB
KHUJAKOCTHOTO TPEHUS U MOALINITHUKOB Ka4eHUs?

B 4em cocToMT KOHCTPYKTHBHOE M (DYHKUIHMOHAJIBHOE OTINYHE
paAvanbHBIX, YIOPHBIX, paAUAIBHO-YIOPHBIX M  YIIOPHO-
paauanbHBIX TOAIIMITHUKOB KaueHUs?

3aueM HYXHO HCKaTh KOHCTPYKTHBHBIM KOMIIPOMHCC MEXKIY
nuameTpoM 1Handbsl U €€ MPOYHOCTHIO, C OJHOW CTOPOHBI, U
MOHTAKHOM BBICOTOM MOAIIMIIHUKA U €r0 IPY30MOABEMHOCTBIO — C
ApyToii?

HazoBuTe TuUNBl NPUMEHSEMBIX HaKMMHBIX YCTpOMCTB. KakoBbI
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemble pe3yabTaThl O0y4eHUS

OreHOYHBIC CPEICTBA

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

22.

23.
24,

25.
26.

27.
28.

29.

30.

31.

MIPEUMYIIECTBA U HEAOCTATKU Ka)10ro TUIa?

Ha3zoBute THOB ypaBHOBemMBawIIMX ycTpoicTB. [IpuBenure
BAapUaHThl UX BO3MOXKHOI'O Pa3MEILEHUS B KOHCTPYKIUH KJIETH.

B yem coCTOMT KOHCTPYKTMBHOE OTJIMYHME CTAHUH OTKPBITOTO U
3aKPBITOTO TUIIOB?

Ha3zoBuTe OCHOBHBIE KOHCTPYKTHUBHBIE JJIEMEHTBI U pa3Mepbl
CTaHMHBI 3aKpbITOro THNa. Ha30BUTE ONacHble CEUEHUS.
[Ipeumymecra u Henocratku JIITA B cpaBaenuu ¢ ILICTTI.
KomnonoBka u coctaB o6opynoBanust komnakTHbx HICITI.
CpaBHUTENBHBII aHaNMW3 O0OpYyIOBaHMS, NPUMEHSEMOro s
penyupoBanus cisiooB no mupune B yimann LICTTIL
KommonoBka # coctaB oO0oOpynoBaHUS sl IPOU3BOJCTBA
UIMPOKOIOJIOCHON TOpsilueKaTaHOM CTajlu: a) MO TEXHOJIOTHH
NoJyOeCKOHEYHON TPOKATKH; ©0) MO TEXHOJIOTUU OECKOHEYHOM
MIPOKATKH.

TenneHu pa3BUTH 000PYIOBAHUS TPOKATHBIX [IEXOB.

Ponp oOopynoBaHusi B  OCYIIECTBIEHMHM TEXHOJIOTHMYECKUX
IIPOLIECCOB MTPOKATKH.

Knaccudukanms npokaTHbIX CTAHOB M pabOUUX KIIETEH.

CriocoObl mepenauu packaTa OT YEPHOBOW B UHUCTOBYIO TPYIIILY
HICTTI.

Ob6opynoBaHue U XapakTepucTuka crana CTeKKes.
Tennon3ongunOHHbIE SKPAaHUPYIOIIME YCTAaHOBKU  pOJIbTaHTa
II0JIOCOBOI'O CTaHA ropsiuey MPOKaTKH.

CrniocoObl 1 000pyAOBaHUE ISl yaJCHUs] OKaJIMHBI MPU ropsyeit
IIPOKATKE JINCTOB U I0JIOC.

TexHonornyeckne OCOOEHHOCTH MPUMEHEHUS MPOMEKYTOYHOIO
nepemoTouHoro yctpoiictBa Kounbokce B muauu ILICITI.

Tunel U XapakTepUCTHKA YCTAaHOBOK YCKOPEHHOTO OXJIAXKIACHUS
s TJIC, ICT'TI u JITTA.
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CrpyKTypHBII

AIIEMEHT [Tnanupyemble pe3yabTaThl O0y4eHUS OneHoyHbIE CpeCTBA
KOMIICTCHITHH
32. TexHudeckne ¥  TEXHOJOTUYECKHE  PELICHHS  MPOOJIEMBbI
COBMEILEHUS TPOLIECCOB HEMPEPHIBHOTO JIUThS U MIPOKATKH.
33. KommonoBka u cocTaB OOOpYIOBaHUS JIMTEHHO-TIPOKATHBIX
arperaroB JJisl IPOU3BOJICTBA rOpsAYEKaTaHbIX TOJIOC.
34. CiocoObl W YCTpOWCTBa  PETyJIMpPOBAHUSA  IOTEPEUHOU
Pa3HOTONIIMHHOCTHIO JIUCTOB U MOJIOC.
35. CrocoObl M YCTpOWCTBAa  PEryJIMpPOBAaHUS  POJOJILHON
Pa3HOTONIIMHHOCTBIO JIUCTOB U MOJIOC.
36. TexHu4eckre W TEXHOJOTHYECKHE PEIICHHsS, O00CCIICUYNBAIONINE
MOBBIIICHHE TOYHOCTH Pa3MEPOB MPOKATHIBAEMBIX PODUIICH.
YmeTh — OPHEHTHPOBATHCS B BBIOOpE 00OPYIOBaHUS Ul OCyliecTBiIeHus | [Ipakxmuueckue 3a0anus:
KaK TpaJWIHUOHHBIX, TAK ¥ HOBBIX TEXHOJIOTUICCKUX MPOLIECCOB NMPO- | Bpibepute THN W CHPOESKTHpYHTEe ¢ mcnoib3oBanneM KOMITIAC-3D
M3BOJICTBA MCTAJUIOTIPOAYKTA B TIPOKATHBIX IIEXaX, BBIMOIHATE CPAB- | ypaBHOBEIIMBAIOIIEE YCTPOUCTBO AJsl paboyeil KJIeTH Jyo CTaHa JIUCTO-
HUTENBHBIN aHaMU3 XapaKTepUCTHK O0OPYIOBaHMS MPOKATHBIX IIe- | goii MPOKATKU (HOMUHAJIBHBIN quamMeTp BaiakoB 320 MM, juiMHA OOYKH
XOB. 320 Mm).
Brnaners — HaBbIKaMM BHIOOpPa M Ha3HAYEHHs OCHOBHBIX DJIEMEHTOB 000py- | T6opueckoe 3adanue:

OB
000

aHus, HaBBIKAMH KOMIIOHOBKH OCHOBHOT'O M BCIIOMOTaTEIbHOTO
PYAOBaHUs IPOKATHBIX [[EXOB;
HaBBIKAMH OCYIIIECTBJICHHS BHIOOpAa MaTepUasoB JiJIsi 000pya0Ba-

HUS U Y3JI0B Pa3jIUYHOIO HA3HAYEHUS C YYETOM DKCIUIYyaTallMOHHBIX
TpeOOBaHUI 1 OXpaHbl OKPYKAIOIIEH CpeJIbl.

3agauya Nel. Crpoekrtupyiite ¢ ucnons3osanuem KOMITAC-3D Banko-
BBIM y3es Juisi pabouel KJIETH OyOo CTaHa JIMCTOBOW MPOKATKU (HOMH-
HAIBbHBIN AuaMeTp BankoB 320 MM, AnvuHa 604ku 320 MMm).

3anaHue Ha KYPCOBOM MPOEKT:

C mpumenennem CAD/CAE-cuctem KOMITAC-3D u DEFORM-3D
pa3zpaboTaiiTe KOHCTPYKIIMIO U BBIMTOJHUTE HEOOXOUMBIE WH)KEHEPHBIC
pacueTsl pabodeil KIeTH Iyo ¢ 3aJaHHBIM JHaMeTpoM BaiakoB D = 320
MM ¥ 3aJaHHOUN mupuHON 60uku L = 320 MM 1715 THCTOBOW XOJIOTHOM
MIPOKATKH METAJJIOB U CIUIaBOB. [IpH BBIMOIHEHUH KYpCOBOTO MPOEKTH-
poBaHMsI HE0OX0IUMO MOCTPouTh 3D cObopky paboueil KieTH ¢ mpume-
HeaneM CAD-cuctemsr KOMITAC-3D. Pabouast KieTh JOJDKHA BKIIIO-
yaTh B ce0s1 KaK OTAeNIbHbIe COOPOYHbIE KOHCTPYKIMH (BaJIKOBBIN y3e,
y3€Jl CTaHWH, HAXKMMHOW MEXaHU3M, YPaBHOBEUIMBAIOIIEE YCTPOMCTBO,
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemble pe3yabTaThl O0y4eHUS

OreHOYHBIC CPEICTBA

pama cTaHa), TaK ¥ OT/IeJIbHbIC JIETaJIH, BXOSIINE B KAKAYI0 COOPKY
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0) Ilopsinok mpoBeaeHHs] MPOMEKYTOYHOW aTTeCTAUMH, MOKAa3aTeJd M KPHUTEPHHU
OLlCHUBAHMUSL:

[Tpomexxyrounas arrecrauus no aucuuminHe «OO6opynoBanue nexos OM/l» Bxitouyaer
TEOPETUYECKHE BONPOCHI, NO3BOJISAIOIINE OLEHUTh YPOBEHb YCBOCHUS O0YUarOIMMUCS 3HAaHUH, U
NPaKTUYECKUE 3aJaHusl, BBIBIIONIME CTENEHb CPOPMHPOBAHHOCTH YMEHMH W BIAJCHUH, U
IPOBOJIUTCS B (hOpMeE 3aueTa, a TAKXKE 3alUThl KypCOBOT'O IPOEKTA.

KypcoBoil mpoekT BBIMOJHSETCS MOJ PYKOBOJICTBOM IpernojaaBarens. B mporecce ero
HaNMCcaHus O0YyYarOUINiiCs pa3BUBACT HABBIKM K HAYYHOH paboTe, 3aKpeIuisis U OJHOBPEMEHHO
paciupsisi 3HaHUS, MOJIyYCHHbIE MPU HM3YyYEHUH IUCUUIUIMHBL. [Ipy BBIMOIHEHUU KypCOBOTO
IpOeKTa O0YYAIOIIUIiCS JOJDKEH TOKa3aTh CBOE YMEHHE paboTaTh ¢ HOPMAaTHBHBIMH MaTepHa-
gamu (I'OCTsl) U IpyrumMu IUTEpaTYpHBIMU HCTOUYHUKAMHM, a TaKXke MOKa3aTh CBOIO BO3MOXK-
HOCTh CHCTEMAaTH3MPOBATh M aHAIM3HPOBATH (HPaKTUUECKUN MaTepHall 1 CaMOCTOATEIBHO TBOP-
YeCKH ero OCMBICIIMBATh. B mpoliecce HamucaHus KypcOBOTO MPOEKTa OOydYaloIIUNCS IOJKEH
pa3zo0paThCs B TEOPETUUYECKUX BOMPOCAX IMPEAJI0KEHHON TEMbI, CAMOCTOSTEIbHO POAHAIN3H-
pPOBaTh TEOPETUUECKHI MaTepHal, 000CHOBATh MPAKTUUECKUE TTPEITIOKEHUSI.

Ilokazamenu u Kpumepuu oyeHUBAHUA KYPCOBO20 NPOCKMA:

— Ha OIICHKY «OTJIIMYHO» (5 0ayuioB) — paboTa BHINIOJIHEHA B COOTBETCTBHH C 33JJaHHEM,
o0yyaroIuiicss OKa3bIBaeT BBICOKUI YPOBEHb BJaJIeHHs] METOJMKAMHU pacyeTa XapaKTEepPUCTHK
000py/10BaHUs IPOKATHOT'O CTaHA, a TAKXKE CPEJCTBAMHU aBTOMATU3UPOBAHHOTO T€OMETPUUECKO-
ro IPOEKTUPOBAHUS KaK OTAEIbHBIX AeTanel, Tak U COOPOUYHBIX KOHCTPYKLUN C MPUMEHEHUEM
KOMIIAC-3D; npu 3ToM 00y4aromuiicsi 1eMOHCTPUPYET BBICOKHME MHTEIUICKTYaJIbHBIC HABBIKU
peleHus mpobeM U 3aj1ay, HaX0XKIeHUs] YHUKaAJIbHBIX OTBETOB K IpoliieMam;

— Ha OLIEHKY «Xopolo» (4 6amia) — paboTa BBIIOJIHEHA B COOTBETCTBUH C 3aJJaHUEM, 00Y-
YaloIMiics MOKa3bIBaeT YMEHUS MPOU3BECTU pacueT Haubosiee OTBETCTBEHHBIX JeTajeil o0opy-
JIOBaHMsI MPOKATHOTO CTAaHA, a TaK)KE€ HaBBIKAMH NPOEKTHUPOBAHUS U KOHCTPYHUPOBAHUS OT/IEIb-
HbIX aeraneit ¢ npuMmeHeHrneM KOMITAC-3D; npu sToM oOyuaromuiicss JeMOHCTPUPYET 3HAHUSA
HE TOJBKO Ha YPOBHE BOCHPOM3BENEHUS U O0bSICHEHUS MH(POpPMallUU, HO U UHTEIEKTyaJlbHbIE
HaBBIKU peLIeHUs MPoOJIeM U 33/1a4, HaX0XKJICHHUsI YHUKAJIbHBIX OTBETOB K IpodiieMawm;

— Ha OLEHKY «yJOBJIETBOPUTEIbHOY (3 Oasuia) — paboTa BBIIIOJHEHA B COOTBETCTBHHU C 3a-
JTaHWEM, OOydaroUIMics MOKa3bIBAeT 3HAHUS HA YPOBHE BOCIPOM3BEACHUS M OOBSCHEHUS HWH-
(dbopMaruy, UHTEUIEKTYaIbHbIE HABBIKM PEIIEHUsI MPOCTHIX 33/1a4; IpU ATOM OOydaroluiics He
o0J1ajjaeT HaBbIKAMU CAaMOCTOSATENIBHOTO pacyeTa, a TAKKe NPOEKTUPOBAHUSA U KOHCTPYMPOBAHUS
OTIENbHBIX JIETaliell 000pyI0BaHUs IPOKATHOTO cTaHa ¢ mpumeHenneM KOMITAC-3D;

— Ha OIICHKY «HEYAOBJIETBOPUTENIbHO» (2 Oanna) — 3ajjaHue MpernoaaBaTes BBITOJHEHO
YaCTUYHO, B MpOIIEcce 3allUThl pabOThl 00yJaroMIMiiCs TONYCKAeT CyIIEeCTBEHHbIE OMIMOKH, HE
MOYKET MOKa3aTh WHTEIUIEKTYyaJIbHbIE HABBIKU PEIICHUS MOCTABICHHOH 3a/1auH.

— Ha OLEHKY «HEYAOBJIETBOPUTENIBbHO» (1 Oam1) — 3a1aHue npenojaBaressl BBIIOJHEHO Ya-
CTMYHO, O0yYaroIUICs HE MOXET BOCIPOU3BECTU U OOBSICHUTH COJEpKAHUE, HE MOXKET IMOKa-
3aTh MHTEJJIEKTyaJIbHbI€ HAaBbIKU PELICHHS MOCTaBICHHOM 3a1a4u.

Ilokazamenu u Kpumepuu oyeHuBaAHUA 3auema:

— «324TEH0» — O0yYaroIUICs 3HaeT Ha3HAaYeHHE MAIIMH U arperaTtoB MPOKaTHBIX IEXOB;
3HAET B3aUMOCBS3b TEXHUUECKHX XapaKTEPUCTHUK 000PYJOBAHMS C TEXHOJIOTMUYECKUMH BO3MOXK-
HOCTSIMH OCYILECTBIIIEMOT0 Mpollecca MPOKATKH; YMEET MPOU3BECTH pacueT Hambosiee OTBET-
CTBEHHBIX JETajeil U y3J0B 000py/10BaHUS MPOKATHBIX L[EXOB; YMEET UCIOIb30BaTh METOAUKHU
pacyeTa OCHOBHBIX XapaKTEPUCTUK O0OpYIOBaHUS MPOKATHBIX LIEXOB; BIAJCET HABBIKAMU OCY-
IIECTBJICHUSI BHIOOpA MaTepuasoB JUisi 00OPYIOBAaHUS U Y3JI0B PA3IMYHOIO HAa3HAUEHUS C yue-
TOM S3KCIUTyaTallMOHHBIX TPeOOBaHMN M OXpaHbl OKPYKAIOLIEH Cpeabl; BIIAACET METOJUKAMH
pacueTa XapakTepUCTUK 000PYAOBAHUS JUIsl OCYIECTBICHUS TEXHOJIOTHUYECKUX IPOIECCOB;

— «He 3a4TeHO0» — Pe3yJbTaT O0yUEeHHUsI HE JJOCTUTHYT, O0yYaroIUiicsi HE MOXKET MOKa3aTh



3HaHWA Ha YPOBHC BOCIIPOM3BCIACHUA U 00BACHEHHUS I/IH(l)OpMaHI/II/I, HE MOXKCET IIOKa3aTb HMHTCII-
JICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a/1a4.

8 YuebHo-MeTOAMUYeCcKOEe H HH(POPMALIMOHHOE o0ecniedeHrue TUCHUTLTHHBI (MOILYJIsT)

a) OcHoBHas JiMTepaTypa:

1. benemo6ckuii, b.®. MamuHbl 1 arperaThl 1j1s 00paO0TKH METAIIJIOB JaBJICHUEM : y4eO-
Hoe nocobue / b.®. benemoockuii, A.A. I'epacumona, C.C. XnamkoBa. — Mocksa : MUCHUC,
2019. — 74 c. — ISBN 978-5-907061-95-8. — Tekcr : anexTpoHHbIN // JlaHb : 3JE€KTPOHHO-
oubnuoreunas cucrema. — https://e.lanbook.com/reader/book/129007/#1 (mata oOpaieHus:
25.09.2020). — Peskum mocTyma: s aBTOPU3. M0Ib30BaTEIEH.

0) JonosHuTebHAS JJUTEpaATYypA:

1. 306nuH, A.Jl. TexHomornyeckre OCHOBBI MPOEKTHPOBAHUS MPOKATHBIX KOMIUIEKCOB.
TexHoorus MPOU3BOJICTBA OTIIEIBHBIX BUJIOB MpoKara : yueOHoe nmocodue / A.J[. 300uuH, H.A.
UnueneB. — Mocksa : MUCHUC, 2013. — 154 c. — ISBN 978-5-87623-651-7. — Tekcr : anek-
TPOHHBIN // Jlanp : 3JICKTPOHHO-OMOIMOTEeYHAs cUcTeMa.
https://e.lanbook.com/reader/book/47420/#1 (nata obpamenus: 25.09.2020). — Pexum gocrty-
na: JUisi aBTOPU3. IOJIb30BATEICH.

2. Ynuener, H.A. Dkcruryarainus TEXHOJIOTHYIECKOTO 000pyIOBaHus : yuyeOHOe mocobue /
H.A. Ynuenes, C.M. I'opbatrok. — Mocksa : MUCHUC, 2015. — 35 ¢. — ISBN 978-5-87623-
896-2. — Tekcr: onekTpoHHBIH / JlaHb : OSIEKTPOHHO-OMOJIMOTEYHAsT CHUCTEMA. —
https://e.lanbook.com/reader/book/116899/#3 (nara obpamienus: 25.09.2020). — Pexum gocty-
na: JUIst aBTOPU3. TTOJIb30BATENEH.

3. OCHOBBI MeTaJNTypru4eckoro mpousBojacTBa : yueOHuK / B.A. burees, K.H. Bnosus,
B.M. Komnokomnslies [u ap.] ; mox obmieii penakuueii B.M. Konokonbuesa. — 2-¢ u3f., cTep. —
Cankr-IlerepOypr : Jlanp, 2020. — 616 c. — ISBN 978-5-8114-4960-6. — TekcT : 351€KTpOH-
HBIi // Jlann : 3JIEKTPOHHO-0MOIMOTEeYHAs cucrema. —
https://e.lanbook. com/reader/book/129223/#l (mata obpamienus: 25.09.2020). — Pexum mocTy-
na: JUIsi aBTOPHU3. TTOJIb30BaTENEH.

4. Pynckoii, A.M. Teopust 1 TEXHOJIOTUS MMPOKATHOI'O MPOMU3BOJCTBA : ydeOHOe mocodue /
A.N. Pynckoii, B.A. JlyaeB. — 3-¢ u3n., crep. — Cankr-IletepOypr : Jlanb, 2020. — 528 ¢. —
ISBN 978-5-8114-4958-3. — Tekct : 3nekTpoHHbIH / JlaHb : 3J€KTPOHHO-OMOIMOTEUHAs CH-
crema. — https://e.lanbook.com/reader/book/129221/#1 (nara oopamienus: 25.09.2020). — Pe-
JKUM JIOCTYTA: AJIs aBTOPU3. MOJIb30BaTENeH.

B) MeToanyeckne yKazaHus:

1. Epemun A.B. Pacuer cTaHuH NpoOKaTHBIX KjieTell: MeToanyeckue ykKazaHus JUisi caMo-
CTOATENIbHOW paboThI Mo AucuuIuinHe «O6opynoBanue 1exoB OM/1», BHIIOIHEHUIO KYPCOBBIX U
JTUTITIOMHBIX paboT cTyaeHTamu crneruanbHoctr 150106 ouHOM u 3a0uHON GopM oOydeHUs. —
Marnurtoropck: MI'TY um. I''1. HocoBa, 2001. — 34 c.

2. Epemun A.B., Boponun B.M. Beibop u pacyeT BaJkoB MPOKaTHBIX CTaHOB: Meroanue-
cKue ykazaHus no aucuuiuimHe «O6opynosanue nexoB OM/I», Ans CTyI€HTOB CIIEUAIbHOCTH
150106 ouHoii u 3a0uHOM popm 00yuenus. — Maruutoropck: MI'TY um. I"'11. Hocoga, 2005. —
58c.

r) Ilporpammuoe o0ecnneuenne u UHTEpHET-pecypcebl:

Haumenosanue 110 Ne noroBopa CpoK AeiCTBUS TUIEH3UN
MS Windows 7 J-1227 o1 08.10.2018 11.10.2021

J-757-17 ot 27.06.2017 - | 27.07.2018

593-16 ot 20.05.2016 20.05.2017
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MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHo

FAR Manager CBo6oHO beccpouno
pacrpocTpaHsieMoe

7Zip CBOOOJIHO  pacmpocTpaHsie- | 6eccpoyHO
Moe

1. HaLII/IOHaJ'IBHaH I/IH(l)OpMaLII/IOHHO-aHaJII/ITI/I‘IeCKaH cucreMa —Poccuiickuit HHACKC HAy4-
noro ruruposanus (PUHLY). — URL: https://elibrary.ru/project_risc.asp.
2. Tlouckosas cuctema Axkanemus Google (Google Scholar). — URL:

https://scholar.google.ru/.

3. HudopmanmonHas cuctema — EnnHoe OKHO T0OCTyIa K ”HPOPMAIMOHHBIM pecypcam. —

URL: http://window.edu.ru/.

4. denepanbHOE TOCYAPCTBEHHOE OFOJDKETHOE yupexkaeHue «DeaepanbHblii HHCTUTYT
HPOMBIIICHHOW COOCTBEHHOCTHY. — Pexxum nocrtyna: http://wwwl.fips.ru/.

9 MaTtepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCHUIIMHBI (MOYJ1s1)

MaTepI/IaJII)HO-TGXHI/I'-ICCKOG obecrieucHue JUCHHUIIIIMHBI BKIIIOYACT:

Y4eOHbIC ayTUTOPUH JIJISl TIPOBEJIC-
HUSI 3aHITUHN JIEKIIMOHHOT'O TUIIA

Jlocka, MyJIpTUMEIUNUHBIE CPEACTBA XPAaHEHHUs, IIepenadn
U Npe/ICTaBIeHUs] MH(QOpMaIIH.

Y4eOHbIC ayIUTOPUH JIJISl TIPOBEJIC-
HUS MPAKTUYECKUX 3aHATUM, Tpyl-
MOBBIX M WHIWBUIAYAJIbHBIX KOH-
CyJIbTALIMM, TEKYIIEr0 KOHTPOJIS U
MIPOMEKYTOYHOM aTTECTALNKI

Jlocka, MyJIbTUMETUMHBIN ITPOEKTOP, IKPaH

Y4eOHble ayTUTOPUU JUIS BBINOJ-
HCHUS KypPCOBOI'O IMIPOCKTUPOBAHMA,
MOMEIIEHUS JJII CaMOCTOSITENIbHOMN
paboThl 00yJarOITUXCS

[TepconanbHble KOMObIOTEPHl ¢ nakeToM MS Office, BbI-
xo0oM B VHTepHET M C AOCTYNOM B 3JIEKTPOHHYIO HH-
(dopManOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA

ITomemeHus A1 CaMOCTOSITEIIHFHOM
paboThl 0OyUaIOIIUXCS

[Tepconanbuble koMmnbioTepbl ¢ nakerom MS Office, BbI-
X070M B VHTEpHET M ¢ JOCTYIIOM B 3JEKTPOHHYIO HH-
(dhopmMaImoHHO-00pa30BaTENbHYIO CpEly YHUBEPCUTETA

[ToMernienue Uiss XpaHEHUS U TMPO-
(GHITaKTHIECKOTO  OOCITY)KHBaHUS
yueOHOr0 000PYAOBAHUS

HIxader 11 XpaHeHUus: y4eOHO-METOANYECKON TOKYyMEH-
Taluu, y4eOHOro 0OOpYIOBaHUS M Yy4eOHO-HATJISTHBIX
nocoOui.
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