Munucrepcerso obpazoBanus U Haykn Poceniickoii @enepanuu
denepaibHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BATEILHOE YUPEIKICHUE
BBICIIIETO MTPOGECCHOHATBFHOTO 00pa3OBaHUs
«BiraguMupcKuii rocy1apcTBeHHbIH YHHBEPCHTET
umenu Anexcanapa Ipuropsesuyda u Huxounas I'puropeesuda CToJieToBBIX»

(Bar'yY)

PABOYAS TIPOTPAMMA JUCIIUTIINHBI

IIporpeccuBHbIe KOHCTPYKIMH A0Pa3HBHOI0 HHCTPYMEHTA

Hanpasnenwe  moarotoBkd:  15.04.05  KOHCTpPYKTOPCKO-TEXHOJIOTHYECKOE  ObecreueHne
MAaIIHHOCTPOUTENBHBIX IPOU3BOJICTB

ITpoduis/mporpamMma moAroTOBKH: IIporecchl MeXaHMIECKOH 1 (pU3MKO-TEXHUIECKOH 00paboTKH
YpoBeHb BeICIIET0 00pa30BaHMs: MaruCTpaTypa

®opma 06yueHus: ouHasI

Tpynoem- Tt ®opma
C KOCTb, 3a4. | Jlexmui, e JlaGop. CPC, IIPOMEXYTOYHOTO
eMecTp 3aHSATHH,
i gac. pabot, yac | dac. KOHTPOJIS
Jac.
gac (9K3./3a4eT), yac.
3 6/216 18 18 - 144 Ok3ameH (364)
Htoro 6/216 18 18 - 144 Ok3ameH (364)

Bragumup 20 75



1. HEJHN OCBOEHUA JUCIIAITJIMHbI

Nzydenne mucturumnbl  «[IporpeccuBHbIE KOHCTPYKIIMH a0pa3sUBHOTO HHCTPYMEHTA)»
HampaBjeHO Ha JocTuwxkenue cuenytomux 1ened  OIIOIT  15.04.05 «KoHcTpykTOpCKO-
TEXHOJIOTHYECKOe 00eCTIeueHrEe MAIIMHOCTPOUTEIBHBIX TIPOU3BOICTBY:

Kon nenun DopMyIUpOBKa ICTTH

112 [loaroroBka  BBITYCKHUKOB K  HPOEKMHO-KOHCMPYKIMOPCKOU — OesmenbHOCmi,
oOecreunBamIIei CO3MaHUEC MPOCKTOB MAIIUHOCTPOMUTEILHOTO MPOM3BOJCTBA U
BHEJPEHUE TEXHOJIOTUNA HW3TOTOBJICHHSI MAIIUHOCTPOUTENBHBIX H3JEIHH, C Yy4eTOM
BHEIIHUX M BHYTPEHHUX TPEOOBAaHUI K MX MPOU3BOJCTBY M Ka4ECTBY, GHeOpeHUe U
9KCHIyamayuo HOBBIX MaTEPUANIOB, TEXHOJIOTHH, 000pYIOBaHUs, BOCTPCOOBAHHBIX Ha
PETHOHANIBEHOM, OTCYECTBCHHOM M 3apYOEKHOM PBIHKE.

114 [ToaroroBka BBITYCKHUKOB K MPOU3B00CHEEHHO-MEXHON02UYECKOU OesimelbHOCMU TIPHA
BBITTOJTHEHUH TIPOW3BOJCTBEHHBIX M UCCIIEA0BATEIHCKIX IPOCKTOB B MPO(HECCHOHATBHON
001acTH, COMPOBOXKACHUIO HX OHM3HEC-TIPOIIECCOB, OCYUECMEICHUIO OP2AHU3AYUOHHO-
VYNPABIeHUeCKOU OessmelbHOCU.

[lemsimu  ocBoeHuss  aucnuiuimHbl  «[IporpeccuBHBIC  KOHCTPYKIIMM  aOpa3uBHOTO
UHCTPYMEHTa» SIBJISIOTCS:

- U3y4eHUE TECHJCHIIMIA Pa3BUTHs COBPEMEHHOTO a0pa3MBHOTO HHCTPYMEHTA, UCIIOJIb3yEeMOTO
JU1sl GUHULTHOM 00pabOTKH JIeTajieii MalllvH,

- W3YYCHHE TPOTPECCHBHBIX KOHCTPYKIUN aOpa3WBHBIX WHCTPYMEHTOB, OOCCIICUYUBAIONIUX
BBICOKOE KaueCTBO 00paOOTaHHOTO IMOBEPXHOCTHOTO CJIOS U IMPOU3BOJIUTEILHOCTH (DHHHIITHBIX
TEXHOJIOTHYECKHUX OIICpaIlHii;

- MOJy4YeHHE MPAKTUYECKUX HABBIKOB Pa3paOOTKU COBPEMEHHBIX KOHCTPYKIIHMM aOpa3uBHBIX
NUTM(QOBATBHBIX KPYTOB C JUCKPETHOW PEXKYIIEH TOBEPXHOCTBIO, CXEM TOJa4d CMa309HO-
OXJIQKJIAIOUIEH KUAKOCTU MPHU pealn3aliy Pa3IuyHBIX MPOILECCOB NUIM(OBAHUS OTBETCTBEHHBIX
W3JIeJIMHA MallIMHOCTPOEHUS;

- OCBOGHHE METOJUKH MPOEKTUPOBAHUS NUTU(OBAIBHBIX KPYTOB C Pa3IHMYHBIMH CXEMaMU
JTUCKPETH3AINH PEXKYIICH MOBEPXHOCTH.

2. MECTO JUCHOUIIJIMHBI B CTPYKTYPE OIIOII BO

JlucuuiuinHa W3ydaeTcss BO 3-€M CEeMeCTpe IOATOTOBKHM MAarmcTpOB IO HAIPaBICHHIO
15.04.05 mocne w3ydeHHs AUCHUIUIMH «MeToapl oOecreueHns KauecTBa MAaIIMHOCTPOUTENbHOM
MpOAYKIIUN», «MeTOo0I0oTHsI HAYyYHBIX HCCIICIOBAHUNM B MalIuHOCTpoeHun», «MHbopmanmonHo-
U3MEpPUTENIbHbIE CUCTeMBI», «CHUCTEeMBl UHCJIOBOTO TMPOTPAMMHOTO yIPaBICHHS» € Jp.
JuctunnuHa  SBIAETCA  OCHOBHOU B KOHCTPYKTOPCKO-TEXHOJIOTHYECKOM  OOECIICYCHHUH
COBPEMEHHBIX MAIIUHOCTPOUTEIBHBIX TPOU3BOJACTB U 0a3060t ISl W3YYEHUS TOCIEAYIOIINX
muctumind OOIL «Ananu3 TouHOCTH (YHKIMOHUPOBAHMSI TEXHUYECKUX W TEXHOJOTHYECKHX
cuctem», «CoBpeMeHHbIe MPOOIEMbl MHCTPYMEHTAIBHOTO OOECTIeueHUs MAIIMHOCTPOUTEIbHBIX
MIPOU3BOJICTBY» U JIP.

[Ipu u3ydeHUH TUCHUILUIMHBI pacCMaTPUBAIOTCA BOIIPOCHI Meopemuieckozo xapakmepa, a
MMEHHO: TEOPETHYECKHE OCHOBBI JMCKPETHOTO MUIM(OBAHUS MaTEpPUATIOB, YaCTOTHO-BPEMEHHBIC
XapaKTePUCTUKU ITUKIOB «PE3aHHE-OTAbIX», MPOTEKAIONIMX B 30HE PE3aHMs] M WX BIHSIHHE Ha
TEIJIOBOE COCTOSIHHE 00pabaThIBa€MOTO TMOBEPXHOCTHOTO CJIOS, OMPEACISIIONIee KadecTBO
BBIITyCKaeMOM mpoayKuuu. HM3yuyaroTcss BOMPOCHI KOHCTPYMPOBAHUSI M pacuera JUCKPETHOIO
UM OBATHFHOTO HHCTPYMEHTA, BIUSHUS TEOMETPUN PEXKYIIEH TOBEPXHOCTH HAa YPOBEHb BUOpaIIUN
TEXHOJIOTHYECKON CUCTEMBbI U MEXaHUYECKYIO TPOYHOCTb.



[Ipuobperatorcst npakmuyeckue HagvlKu 10 0OOCHOBAHUIO BBIOOpA Criocoba TMCKPEeTU3aluu
peXKyLIe MOBEPXHOCTH HUIM(OBATIBHBIX MHCTPYMEHTOB AJISl KPYIJIOTO BHYTPEHHEIO, KPYyIJoro
HaApY>KHOTO M IIOCKOTO numidoBanus. bonbioe BHUMaHUE yIensIeTcsl H3YYEHUIO POTPECCUBHBIX
Croco0OB MOJAauu CMa30YHO-OXJAKAAMOWEH >KUIKOCTH B 30HY JUCKPETHOro HUIM(OBaHMA,
Hay4YHbIM OCHOBaM moBbIeHUA 3¢dextuBHOCTH COXX myTeM TreHepUpOBaHHUS JUCKPETHBIM
UHCTPYMEHTOM TUAPOJMHAMUYECKUX KJIMHBEB, OOECIEYMBAIOLIMX CYIIECTBEHHOE IOBBILICHHUE
CKOpOCTEH 0TBOJIA TEIUIa U3 30HbI NUIN(OBAHHUS.

B Hayane u3yueHMs AMCUUIUIMHBI MaruCTPAaHThl TECTUPYIOTCA IO 3HAHUAM B 001acTH
TEXHOJIOTUYECKOTr0 NUIH(OBaTBLHOTO 000pyI0BaHUS, a0pa3uBHOTO NUTM(OBATHHOTO WHCTPYMEHTA,
€ro XapakTepUCTUKU M TEXHOJOTMYECKUX BO3MOYKHOCTEH, a TakKe 3HAHUH OCHOBHBIX IOJOXKEHUH
TEOPETUYECKON MEXaHUKH, CONPOTHUBICHHUS MaTEPUANIOB, TEIJIO(U3NKH MPOLECCOB PE3aHUS U Jp.
[TpuBeTCTBYETCSI HalM4YMe€ Yy MAarkuCTPaHTOB IMPAKTHUYECKOro ONbITa padOThl Ha HIIM(OBAIbHBIX
crankax ¢ UIIY u Opyrom TEXHOJIOTMYECKOM OOOPYAOBAaHHMM, MCHONB3YIOLIEM il 00pabOTKU
pasInyHbIe XapaKTEePUCTUKH aOpa3suUBHBIX HHCTPYMEHTOB. B OCOOEHHOCTH Hajauuue padounx
KBATTM(PUKAINN CMAHOYHUK, HAIAOYUK, ONepamop.

OCHOBHBIMHU 3a/la4aMi JTUCLUILIMHBI SBJSIOTCS: IOJyYEeHHE HPAKTUYECKUX HABBIKOB M
KOMIIETEHIIM TI0 pa3paboTKe MPOrPECCUBHBIX KOHCTPYKIMHA IMCKPETHBIX NIIH(OBATBHBIX
MHCTPYMEHTOB U c11oco60B nozasoga COXK B j0KanbHbIe IUIOMIAKH KOHTAKTa PEXYIIUX U IaBALINX
abpa3MBHBIX 3€peH ¢ 00pabaThbIBa€MbIM MaTEpUAIOM 3arOTOBKH, a TAKXKE€ 10 MPOEKTUPOBAHUIO U
pacyeTaM MHCTPYMEHTOB Ha MEXaHUYECKYIO IPOYHOCTh U BUOPOYCTOHYHBOCTb.

OcHOBHOW yIOp B Kypce [elaeTcsi Ha HaydyHoe HampaBieHue Kadeapsl «7TexHonozuu
MAWUHOCMpoenus», a HUMEHHO. pa3paboTKa TIPOLECCOB U HMHCTPYMEHTOB ISl BBICOKO
POM3BOIUTENFHON  00pabOTKM  TPYAHOOOpAaOATHIBAEMBIX MaTEpHANIOB: TBEPHBIX  CILUIABOB,
BBICOKOJISTUPOBAHHBIX ~ 3aKAJEHHBIX  JI0  BBICOKOW  TBEPAOCTH  HHCTPYMEHTAIBHBIX U
MOIIAITHIKOBBIX CTaJied, 00ECIIEUMBAIOIINX MPOIECCHl AUCKPETHOTO PE3aHUsl U TEHEPUPYIOMINX
BbICOKOE AaBiieHne u ckopoct TedeHuss COX oTHOCUTENBHO 00pabaThiBa€MbIX TOBEPXHOCTEH.

[Tocnennune »ddexTsr obecneunBarOT WHTEHCU(UKAIMIO OTBOJA TEIla W3  30HBI
HUTM(GOBAHUS M PACIIUPEHUE PEXKHUMOB Oe31eeKTHOH, BBICOKO MPOM3BOIUTEIHHONM 0O0pabOTKU
W3JIeJIMH MAalIMHOCTPOEHUSI.

3. KOMIIETEHIHUN OBYYAIOILHEI'OCsl, ®OPMUPYEMBIE B PE3VJIBTATE
OCBOEHMUSA JUCIUITJIMH

[Tocne w3yueHHss AAHHOW AMCHUIUIMHBI CTYJEHT NPUOOpETaeT 3HAHWs, YMEHMs U OIbIT,
cootBercTBytomue pesyiabraram OITOIT nanpasnenus 15.04.05:

P2, P4 (pacmmdpoBka pesynpraToB oOyueHuss mnpuBoautcs B OIIOIl HampaBnenus
15.04.05).

B pesynbraTe OCBOGHMS JAUCHUIUIMHBI OOyYalOIIMHCA JOJDKEH JEMOHCTPHUPOBATH
CIIEMYIOIINE PE3YNhTAThl 00YUEHUs, coraacyoruecs ¢ popmupyembiM komneTeHimsm OITOIT:

CIOCOOHOCTBIO pa3zpalbaThiBaTh M BHEAPATh 3()(PEKTUBHBIE TEXHOJOTHH HW3TOTOBICHUS
MaIIMHOCTPOUTENIbHBIX U3JIEHM, y4acCTBOBaTh B MOJIEPHHU3AIMHN U aBTOMATH3allMH JACHCTBYIOIIUX U
IIPOEKTUPOBAHUU HOBBIX MAIIMHOCTPOUTENBHBIX IPOU3BOJICTB Pa3JIMYHOIO Ha3HAUYEHUs, CPEACTB U
CUCTEM HMX OCHAIEHHUS, MPOU3BOJICTBEHHBIX M TEXHOJOTMYECKHUX MPOLECCOB C HMCMOIb30BAaHUEM
ABTOMATU3UPOBAHHBIX CHCTEM TEXHOJIOTUYECKOW MOArOTOBKHU npou3BocTea ([1K-5):

3HaAmMb:

- OCHOBHBIE MPUHIMITEI ()YHKIIMOHUPOBAHHUS IITM(POBATBHBIX MHCTPYMEHTOB CO CIJIOLUTHOMN
Y JUCKPETHOM pexyIlel MOBEPXHOCTHIO;

ymembw:

- OCYILIECTBJIATh IOMCK pPALMOHAIBHBIX PEIIEHUH IpU CO3JaHUU KOHCTPYKIMH HOBOTO
Kjacca HUTU(OBATIBLHOIO WHCTPYMEHTA, MPH pa3padOTKe TEXHOJIOTUH M MAaIlMHOCTPOHUTEIbHBIX
IIPOM3BOJICTB C UCIOJIb30BAHUEM ITPOIPECCUBHOTO a0pa3uBHOIO HHCTPYMEHTA,



BJIA/IETh:
- METOJMKOM NTOMCKA PALMOHAIBHBIX PELICHUM IIPU CO3AAHUM KOHCTPYKLUHM HOBOTO Kjacca

abpazMBHOIO0 MHCTPYMEHTA, MIPH pa3pabOTKe TEXHOJIOTHM U MAalTMHOCTPOUTENIBHBIX MPOU3BOACTB C
HCIIOJIb30BaHUEM IPOTPECCUBHOIO abpa3WBHOIO MHCTPYMEHTa C y4eToM TpeOOBaHUM KadecTsa,
9KOJIOTHH, HAZICKHOCTH U C€0ECTOMMOCTH TEXHOJIIOTUYECKUX ONEpaluii AUCKPETHOTO NUTH(OBAHMUS;

CIIOCOOHOCTBIO OPraHU30BHIBATh PA0OTHI 110 MPOEKTUPOBAHUIO HOBBIX BbICOKO3()()EKTUBHBIX
MaIIMHOCTPOUTENBHBIX IPOU3BOJICTB M HUX DJJEMEHTOB, MOJEPHM3alMU M aBTOMAaTU3aLUU
JEHCTBYIOIUX, 110 BEIOOPY TEXHOJIOIHM, MHCTPYMEHTAJIBHBIX CPEICTB U CPEJCTB BBIUMCINTEIILHON
TEXHUKHU IIPU peajli3alliy IPOLECCOB NPOEKTUPOBAHUS, U3TOTOBIIEHUS, KOHTPOJIS, TEXHUUECKOIO
JMArHOCTUPOBAHMUS U IPOMBIIUIEHHBIX MCHBITAHUM MAaIIMHOCTPOUTEIbHBIX HW3JEJIUH, IOUCKY
ONTUMAIIBHBIX PEIICHUH MpH WX CO3/IaHUM, Pa3pabOTKE TEXHOJOTUH MAIIMHOCTPOUTEIBHBIX
IPOM3BOJICTB, M JIEMEHTOB U CHUCTEM TE€XHHYECKOI'O M allapaTHO-IPOrpaMMHOI0O OOecredyeHus ¢
yuyeToM TpeOOBaHUI KauecTBa, HAJEKHOCTH, a TaKXKE CPOKOB HCIOJHEHMs, O€30MacHOCTH
JKU3HEIEATEILHOCTH M TpeboBanuit sxkooruu (ITK-11):

3Hamp:

- (u3nUecKkue OCHOBBI CHIJKEHHMS TEMJIOBOM HAINpPsDKEHHOCTH  00pabaThiBaeMoro
MIOBEPXHOCTHOT'O  CJIOS, OCOOEHHOCTHM KOHTAKTHOTO B3aWMOJAEWUCTBUS OTIENbHBIX PEXKYIIUX
3JIEMEHTOB ¢ 00pabaThIBaeMO 3arOTOBKOM;

ymemp:

- BbIOMpaTh abpa3uBHbIE MaTepualibl, HUIM(pOBaIbHOE 000pYJOBaHUE U JIPYTHE CPEICTBa
TEXHOJOTMYECKOIO OCHAIICHUM I pealu3alli IPOU3BOJCTBEHHBIX W TEXHOJOTHYECKHX
IPOLIECCOB U3TOTOBJIEHUS] OTBETCTBEHHBIX MAIIMHOCTPOUTENBHBIX U3/I€IMH BBICOKOI'O Ka4eCTBa

enaoemp:

- METOJUKOM pa3pabOTKU KOHCTPYKLHUH MPOrpecCUBHBIX NUIM(OBAIBHBIX UHCTPYMEHTOB U
ycrpoiict uist 3¢ dextuBHON nogaun COXK B 30HY AMCKPETHOTO HUTHM(POBAHUS MPUMEHUTEIBHO K
00pabOTKe KOHKPETHBIX M3JIeUH MAIIMHOCTPOEHHSI C YIETOM TpeOOBaHUM KauecTBa, HaJIe)KHOCTH,
a TaK)Ke CPOKOB HCITOJIHEHUS, 0€30MIaCHOCTH KU3HEAEATEIbHOCTU U TPeOOBAaHUMN IKOJIOTHH;

CTIIOCOOHOCTBIO YYaCTBOBATh B MTPOBEACHUH PadOT 10 COBEPIICHCTBOBAHHIO, MOJICPHU3AIINH,
YHU(DUKALUU BBITYCKaeMOW MPOAYKIMH, AEHCTBYIOIIMX TEXHOJIOTUM, IPOU3BOJICTB UX HJIEMEHTOB,
[0 CO3JIaHHI0 TPOEKTOB CTAaHAAPTOB M CEPTH(PHUKATOB, 3aKIIOYCHWH HA HHUX, 10 aBTOPCKOMY
HA/J30py TpH H3TOTOBIEHUHM, MOHTaXE, HalaJgKe, MWCHOBITAHUSAX M CJade B HKCIUTyaTalHIo
BBIITYCKAaCMBbIX HSHGHHﬁ, O6’I)€KTOB, BHCOPCHHUIO TGXHOHOFHﬁ, o MpPOBCACHHUIO MAPKETUHIA U
HOJArOTOBKE OW3HEC-TJIaHa BBIyCKa W peau3allii NEePCHEKTHUBHBIX KOHKYPEHTOCIIOCOOHBIX
U37eJHH, 10 pa3paboTKe MIAHOB U MPOrpaMM UHHOBAMOHHOM nestenbHocTH ([TK-13):

3Hamb:

- OCHOBHBIC HAITPABJICHHUA CHHUXXCHUA TEMIOBOH HAIps>)KCHHOCTHU ITPOLECCOB I_HJ'II/I(i)OBaHI/ISI, C
EJIBI0 COBEPILIEHCTBOBAHUS JICHCTBYIOINX TEXHOJIOTUH U TPOU3BOJICTB;

ymembs:

- peanu30BBIBaTh TEXHUUYECKHE 33JaHUS HAa  MOJEPHU3ALMIO JIEWCTBYIOIIUX B
MaIIMHOCTPOEHUH TEXHOJIOTHUYECKHUX MPOIIECCOB a0pa3uBHOM 00pabOTKU M3IENHNIA;

enaoemo:

- METOJMKON MPOEKTUPOBaHUA S(PPEKTUBHBIX MAIIMHOCTPOUTENBHBIX TEXHOJIOTHYECKUX

MponecCoOB CIUIOIIHOI'O U JUCKPETHOT'O IJ_IJ'II/I(I)OBaHI/ISI.



OO01mast TpyA0eMKOCTh JUCIUILINHBI cocTaiseT 6,0 3aueTHbie equHaMIb], 216 9acos.

4.CTPYKTYPA U COAEPKXAHUE JUCHUIIVINHBI

Pasnen (Tema)
JIMCIUTLTHHBI

Cemectp

Henens ceMECTpa

Bunsl yueOHOI paboThI,

BKJIrO4as

CaMOCTOSITENIBHYIO PaboTy

CTYACHTOB

U TPYIOEMKOCTb (B yacax)

Jlexnun

[IpakTnueckue

RATTATIACA
JlaboparopHbie

na RI\’T‘LT
KonTpoJsibHbIE

ﬂQﬁf\’T‘l’_T

CPC

KIT/KP

Ob6bem
yaeOHO
paboTHI,

c
PUMEHEHHE
M
UHTEPAKTHBH
BIX METOJIOB
(B wacax / %)

Dopmsbl
TEKYIIETO
KOHTPOJISI

yCIIeBaeMOCTH
(no nedenam
cemecmpa,),
dbopma
IPOMEKYTOYH
on
aTTeCcTaluu
(no
cemecmpam)

Paznea 1.
HlnndosanbHbIE
KPYI'H €O CILIOIIHOM
pexymei
NOBEPXHOCTHIO U
BBICOKO NOPHCTHIE
KPYru, ux
XapaKTepUCTHKA U
obJsacTh
HCIIOJIb30BAHMS.

Koucrpyknun
HITU(OBATBHBIX
KpPYTOB CO CIUIOLIHOMN
pexylIein
MIOBEPXHOCTHIO.
PexxuMebl paboTHI.
OcHoBEHI BbIOOpa
XapaKTEePUCTUKU
KPYTOB JIIs

T OoBaHUs
W3IEIHN.

30

3/50%

=

Bricokonopucteie
nuMdoBanbHbIE
KPYT'H, TEXHOJIOTHS
UX MOJIY4EHUS,
obuacTb
UCIIOJIb30BaHUS,
JIOCTOMHCTBA U
HEJOCTaTKHU.

12

2 /50%

Peittunr-
KOHTpoJsb Nel

Paznea 2.
Koncrpykuun
cOOpHBIX
HUIH(OBATBHBIX
KpYIoB,
JAOCTOMHCTBA U
HEOCTATKH.




KoncrpyupoBanue u
NMPOEKTHPOBAHHE
cOOpPHBIX
a0pa3sMBHBIX
KPYIoB. YcTpoiicTBa
nas nogaun COXK
JJI1 COOPHBIX
a0pa3uBHBIX KPYIOB

Coopnbie
abpazuBHbBIE KPYT'H
JUISL KPYTJI0TO
BHYTPEHHETO,
HapPYKHOTO,
TJIOCKOTO
OECIIEHTPOBOTO
.

Mertonuka
MIPOSKTUPOBAHUS U
3(PEKTUBHOCTD
MIPOIIECCOB

UM OBaHUS C UX
HCTIOJTb30BAaHUEM.

10

40

4 1 50%

no

Koncrpykuuun
YCTPOMCTB U1
HEHTPOOCIKHOM
nogaun COX u
TE€HEPUPOBAHHE
THIPOTMHAMUYIECCKIX
KJIIMHBEB.

11

12

20

3/50%

Peiitunr-
KOHTpOJIb Ne2

Paznea 3.
Koncrpykuun
a0pa3suBHBIX KPYIoB
¢ IMCKPETHOM
pexyiei
NOBEPXHOCTHIO,
peaiu30BaHHOM
KOHIEHTPHPOBAHHBI
MM OTOKAMHU
JHEpPIHUH.

KoucTpykun

T (OBATBHBIX
KpPYTOB C J1a3€pHOI
JUCKpETH3AIUEN
pexymen
MIOBEPXHOCTH.
[Toka3arenn

3¢ (HeKTUBHOCTH
MIPOLIECCOB
HUTU(OBAHUS TIPH UX
VICIIOJIb30BaHUMU.

13

17

32

6/ 50%

N

Koncrpykuunu mutud.
KPYTOB C

18

10

Peittunr-
KOHTpOJIb Ne3




JIUCKpEeTU3aren
pexyIein
MOBEPXHOCTHU THJIPO-
abpa3uBHOU CTpyei
BBICOKOT'O JIaBJICHUSI.

Bcero 18 |18 | - 144 18 /50% DK3aMeH
(36u)

TemaTHuyeckuil MjiaH JeKIu

Pazgen 1. IllnudoBanpHble Kpyrd €O CIUIOMIHOM pPEXyIIed MOBEPXHOCTHIO U BBICOKO
HOPHUCTBIE KPYI'H, UX XapaKTEPUCTUKA U 00JIACTh UCIOJIb30BAHHUS.

Knaccupukanuss abpasuBHOro MHCTpyMeHTa. Buasl numdoBanusa. XapaKTepHCTUKA
HUTM(OBATIBHBIX KPYTOB CO CIUIOIIHON peXKyIIel MOBEPXHOCThIO. DIEMEHTHI peKuMa HUIM(OBAHHUS.
[TporpeccuBHBIN NITH(POBATBHBIN HHCTPYMEHT C BEICOKOTIOPUCTON PEXKYIIEH MOBEPXHOCTHIO.

Pazgen 2. KoHcTpykunu cOOpHBIX IIIM(OBATBHBIX KPYrOB, JOCTOMHCTBA U HEIOCTATKU.
KoHcTpyrpoBanue n mpoeKTUpoBaHHE COOPHBIX aOpa3uMBHBIX KPYroB. YCTpOMCTBa Uil MOJAa4YU
COX nyst cOopHBIX aOpa3uBHBIX KPYTOB.

KoHCTpyKIIMM TUCKPETHBIX IENbHBIX a0pa3uBHBIX KpyroB. Kiaccuduranus ITUCKPETHBIX
COOpHBIX aOpa3uBHBIX KpyroB. KOHCTpPYKIIMM JMCKPETHBIX COOPHBIX aOpa3uBHBIX KPYIOB,
paboraronux nepudepueit. KoHCTpYKIMM AUCKPETHBIX KPYTOB, pabOTAIONIUX TOPILEM. Y CTPOMCTBA
g nogaun COXK B 30HY nuckperHoro muudoBaHus. BHeapeHue AMCKpETHBIX aOpa3sMBHBIX
UHCTPYMEHTOB.

Pazgen 3. Koncrpykuuu aOpa3suBHBIX KPYroB € JUCKPETHOH pEXyIleld MOBEPXHOCTBIO,
peann30BaHHON KOHLIEHTPUPOBAHHBIMU IIOTOKAMU dHEPIUH.

OO0ocHOBaHME aKTYalbHOCTH pa3pabOTKU IIIM(OBAIBHOTO HMHCTPYMEHTA C JAUCKPETHOM
pexymiel mnoBepxHOCThIO. McxonaHble naHHBIE Ui pa3pabOTKU JUCKPETHOIO aOpa3sMBHOTO
UHCTpyMeHTa. Meronuka pa3pabOTKM JUCKpETHOro aOpa3uBHOrO MHCTpyMeHTa. Pacuer
F€OMETPUUECKUX pa3MepoB aOpa3sMBHBIX CETMEHTOB M MX CTAaTHUECKHUX XapakTepucTuk. Pacuer
aOpa3uBHBIX CErMEHTOB HA MEXaHMYECKYI0 NpPOYHOCTh. Pacuer auckpeTHOro aOpa3uBHOIO
MHCTPYMEHTA Ha BUOPOYCTONYNBOCTD.

TemaTuka NMPAKTUYIECCKHUX pa60T

1. Pa3paboTka TEOMETpUYECKHX TMapaMeTPOB  JIUCKPETHOM  PEXYIIEH  MOBEPXHOCTH
abpa3uBHOTO HHCTPYMEHTA.

2. Pacuer abpa3uBHBIX CETMEHTOB HA MEXaHHUYECKYIO TPOYHOCTb.
3. Pacuer nuckperHoro abpa3zuBHOTO HHCTPYMEHTA Ha BUOPOYCTOMUNBOCTD.
4. Pazpaborka pabodero cOOpPOYHOrO uepTeka TUCKPETHOrO a0pa3WBHOTO HWHCTPYMEHTA,

TEXHUYISCKOU XapPaAKTCPUCTUKU U TCXHUYCCKUX Tpe6OBaHHf/'I.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'UA

B nporecce 00ydeHus UCTIONB3YIOTCS cienyromue GopMbl 00pa3oBaTeNbHBIX TEXHOJIOTHI:

- TpU TPOBEIECHUU MPAKTUUYECKUX 3aHATHH, HCIIONb3yeTcs MpOOJIEeMHBI MeToJ, B
pe3yibTare 4ero odydaroluecs 3HaAKOMATCS ¢ mpoOieMamMu abpa3uBHONW 0O0pabOTKH M3BECTHBIMU
nuM(oBaTbHBIMU HMHCTPYMEHTAMH U MOTYT OLEHUTh aJbTEPHATUBHBIE BapHaHThl pPELICHUS
po0IeMBbl;

- IpU NPOBENECHUM 3aHATUN pealu3yeTcs TEXHOJOIHs KOJJIEKTMBHOM MBICIUTEIbHON
JEeSITeIbHOCTH: CO3JAI0TCS Mallble TPYMIbI CTYAEHTOB (2-3) yenoBeka, KOTOpbIE pa3padaThIBaiOT




pa3ryYHbIe BAPUAHTHI TUCKPETH3AIUHN PEKYILNEH MOBEPXHOCTH NMUIM(OBATHHOTO HHCTPYMEHTA, €r0
KOHCTPYKTUBHOTO odopmienus. I[locme sTtoro mpeacraBuUTenb KakIOW Tpymmbl 0OOCHOBBIBAET
pa3pabOTaHHBI BapUAHT MPAKTHYECKUX JEHCTBUI W MPOUCXOAUT OOCYKICHHUE OCTOUHCTB U
HEJOCTATKOB KaXXI0I'0 M3 BapHUaHTOB JUCKPETU3AMU PEXYLIEH IMOBEPXHOCTH U KOHCTPYKLHU
aOpa3uBHOIO UHCTpYMEHTA U ycTpoucTB aiist nogauu COX.

B KkoHIle MHTEpaKTUBHOrO OOyuY€HHUs UTOT MOJBOJUT IpPENOAaBaTeb, KOTOPbI OTMEYaeT
HauOoJsee palMOHAIbHBINA BapUaHT CPEIU BCEX BApUAHTOB, IPEUIOKEHHBIX Marucrpantamu. Eciu
HaWJIy4dlIui BapuUaHT HE NPEIJIOKEH HU OJHOW M3 MOArPYHI, TO IPENOoJaBaTeilb HANpPaBIIIET
00yJaromuxcs Mo MyTH, KOTOPBIX erie He Obul paccMoTpeH. [Ipu aToM mpenonaBaTens HE U3Iaraet
TOTOBOTO PEIICHHUS, a JINIIb 1aeT HEOObIIYIO MOJCKAa3Ky MOMTH 110 HOBOMY ITYTH PEIICHUS 3a/1a4H.

OOyuatommecs: mpopadaTeIBa€T HOBBIM BapuUaHT U, €CIHM LEJNb JAOCTHTHYTA, BBHIOPAHHBIN
BapHaHT PEKOMEHIyeTCs JUIsl MPAKTUYECKOM pealin3alii Ha MeTaJUIOPeXyIlIeM 000pyA0BaHUH.

[TpoBoOAATCS KCKYpPCUU TI0 JIAOOPATOPHUSIM HAYYHOTO 00pa30BaTEIHHOrO HEHTpa Kadeapsl,
I7Ie YCTAaHOBJIEHO M JKCIUTyaTHpyeTcs MeTajuiopexyiuee obopynoBanue ¢ YUIIY, BemymieHHOE
NePEJOBbIMU CTAHKOCTPOUTEIbHBIMU KoMNaHusMH ['epmanuu u Snonun. B xome skckypeun
oOydaromuecss 3HAKOMSTCS C COBPEMEHHBIMH METAUIOPEXKYIIMMH CTAaHOYHBIMU CHCTEMaMHU,
TEXHOJIOTMYECKOM OCHAaCTKOM M KOHTPOJbHO-U3MEPUTENbHBIMU THpubopamu. Opranusyrorcs
BCTPEUYU MAruCTPAHTOB CO CIIEIUATMCTAMHU, OOCITYKHBAIOIIIMH COBPEMEHHOE 000pYyI0BAHUE.

Hcnonp3yercss ~ peHTHHrOBas  TEXHOJOTHS ~ KOHTPOJIA ~ 3HAaHUH  OOydJarommxcs,
CIoCcOoOCTBYIOMIAS 3aKPEIUICHUIO MOTYYeHHBIX 3HAHUN U IPAKTUYECKUX HABBIKOB.

6.0HEHOYHBIE CPEACTBA JJISA TEKYIIET'O KOHTPOJIA YCIIEBAEMOCTHU,
MMPOMEXKXYTOYHOM ATTECTAIIMHA IO UTOT'AM OCBOEHUA JUCHUILIAHGLI U
YUEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBbHOMN PABOTHI
CTYJAEHTOB

Bonpocel kK peMTHHI-KOHTPOJII0 Nel

1. JlocrouHcTBA M HENOCTATKU UIIM(OBAHUS METAUIOB CIUIOLIHBIMU a0pa3uBHBIMU
Kpyramu.

2.Buapl mmmdoBanus, TEXHOJIOTHYECKHE BO3MOKHOCTH, OMUIINTE CXEMbI HUTH(OBaHMS.

3.0nuumTe cxemy paboyue JBHKEHUS U PEKHUMBI KPYIJIOTO BHYTPEHHEro HUIM(OBaHUS U
po0JeMbl 00ecrieueHus! BBICOKOIO KauecTBa MPH 3TOM BUE HITU(POBAHUS.

4.Ha3oBuTe OCHOBHbIE a0pa3suBHbIE MaTE€pHalIbl, 00JaCTh UX UCIIOIb30BAHMUS.

5.CtpykTypa nunoBagbHOrO Kpyra co CIUIOIIHON PeKyIed MOBEpXHOCTHIO.

6.XapakTepucTuka NU(oBaIbHOTO HHCTPYMEHTA U 0003HAYEHUE €€ Ha HHCTPYMEHTE.

7.KokoB MeXaHMU3M CHATHS MPUITYCKA IPU HMITU(POBAHUN METAIIIIOB?

8. ToproBoe mnUIMQOBAHME CIUIOMIHBIMK  aOpa3WBHBIMH  KpyraMu, JOCTOMHCTBA U
HEJO0CTaTKH.

9.Pexxumbl paboThl HUIM(OBATEHOTO HHCTPYMEHTA CO CIUIOIIHON PEeXYIIed MOBEPXHOCTHIO,
UX XapaKTepUCTHUKA U 00JIACTU UCTIOIb30BAHUSI.

10.Ponb cBsi3ku B HUTM(GOBAIBHOM HMHCTPYMEHTE, HUIM(OBAIbHBIE KpYrH 0€3 CBS3KH, HX
JIOCTOMHCTBA U HEJOCTaTKH.

11.TexHuka 6€30MaCHOCTH MPU MPOBEACHUU NUIH(OBATBHBIX PadoOT.

12.I'eoMeTpuyeckre MoKa3aTenu KadecTBa NUTM(OBAHHON MTOBEPXHOCTH.

13.ITokazaTenn  KadecTBa,  XapaKTepH3ylOIIHe  (PU3NKO-MEXaHUYECKOE  COCTOSHUE
HUTU(OBAHHOTO TOBEPXHOCTHOTO CJIOSI.

14.Bpicoko nopucTsie NUTM(OBATbHbIE HHCTPYMEHTHI, TEXHOJIOTHS UX TPOU3BOCTBA.

15.J]loctouHCcTBa M HEIOCTATKU BBICOKO IMOPUCTHIX HIIM(POBATBHBIX KPYroB, 00JaCTh HMX
MCIIOJIb30BaHUS.

Bonpochl K peiiTHHI-KOHTPOJII0 Ne2



l.Ilonatue mpomecca  TUCKPETU3ALUMM  PEXYIIEH  IMOBEPXHOCTH  IIIM(OBATIBHOTO
MHCTPYMEHTA U PEXYILUX a0pa3uBHBIX 3J1eMeHTOB. E€ nocTonHCTBA.

2.Kakpe TMOJIOKUTENbHBIE  ACIEKThl BO3HUKAIOT IIPU  PACWICHEHUH  CIUIOIIHBIX
HUIM(OBATIbHBIX KPYTOB Ha OT/IEJIbHbIE a0pa3uBHbIE CETMEHTHI?

3.M300pa3ute KOHCTPYKIMIO JUCKPETHOTO MNUIM(POBATLHOTO WHCTPYMEHTA B BHIIE
aOpa3uBHBIX CEIMEHTOB, Pa3MELICHHBIX B OJJHOM KOPILYCE 10 OKPYKHOCTH.

4.Kakumu pa3MepHBIMU XapaKTEPUCTHUKAMH XapaKTEePU3YeTCs CETMEHTHBIN NUTM(OBATBHBIN
WHCTPYMEHT COOPHOM KOHCTPYKITUU?

5.PaccunTaiiTe = reoMeTpUYECKHE  XapaKTEPUCTUKU  JUCKPETHOrO  IUIM(OBATIBHOTO
UHCTPYMEHTa COOPHOM KOHCTPYKLIUH.

6.PaccunTaiite QUCKpeTHBIH HUTM(OBATBHBIA WHCTPYMEHT COOpHOW KOHCTPYKIIMH Ha
MEXAHUYECKYIO IIPOYHOCTD.

7.PaccumTaiite IUCKpETHBIH HUIM(OBATBHBIA WHCTPYMEHT COOpHOW KOHCTPYKIMH Ha
BUOPOYCTONYNBOCTb.

8.M3noxxnuTte METOAMKY NPOEKTUPOBAHUS JUCKPETHOro HUIM(OBAIBHOIO HHCTPYMEHTA
cOOpPHOI KOHCTPYKIIUH.

9.M300pa3ute KOHCTPYKIMIO YCTPOMCTBA I pealu3alud LEeHTPOOeKHOTo crocoba
[OJauu CMa30YHO-OXJIAXKJAIOUIEH JKUAKOCTH B 30HY JUCKPETHOrO IIIM(OBAHUS UHCTPYMEHTOM
COOpHOM KOHCTPYKIUH.

10.0Oxapakrepusyiite peXUMbl AMCKPETHOrO UUIM(GOBAHUSA COOPHBIM HHCTPYMEHTOM B
CPaBHEHMH CO CILIOLIHBIM NUIM(OBAHUEM CTaHJAPTHBIMHU KPYTaMHU.

11.Kak 0603Ha4aroT XapakTepUCTHKY JUCKPETHOIO HMIIM(POBAIBHOIO HHCTPYMEHTA COOPHOM
KOHCTPYKUHUU?

12.0mumure reoMeTpUYecKHMEe IOKa3aTedd KadecTBa IIOBEPXHOCTH, LUIM(OBAHHOM
JUCKPETHBIMU KPYTaMH.

13.0xapakrepusyiite  QU3MKO-MEXaHUYECKUE IMOKa3aTead KadyecTBa UUIM(POBAHHOIO
MOBEPXHOCTHOTO CJIOSI MOCJIE€ AUCKPETHOTO NUTM(OBAHUS CErMEHTHBIMU KpyraMu ¢ MHEPLIUOHHBIM
cnoco6om nogaun COX.

14.[laiiTe  CpaBHUTEIBHYIO OIIEHKY TPOWU3BOJMUTEILHOCTH TMPOIECCOB JAUCKPETHOTO
TM¢oBaHUs COOPHBIM MHCTPYMEHTOM U IITHU(OBAHUS CTAaHAAPTHBIMU KPYTaMHu.

15.3n0)uTe METOAMKY UCHBITAHUS  JUCKPETHBIX MIIM(POBAIBHBIX KpPYroB Ha
MEXAHUUYECKYIO IIPOYHOCTD.

16.Kak popmupyrorcst ruapoaunamudeckue kianHbss COX npu mmudoBaHun TUCKPETHBIMU
Kpyramu?

Bonpocs! k pedTHHI-KOHTPOII0 Ne3

1.B yem mnpeuMyniecTBO MCHOJIb30BAaHUS KOHLEHTPUPOBAHHBIX IOTOKOB 3HEPIUM IS
JUCKPETH3AIMK PEXKYILEeH TOBEPXHOCTH NUIH(OBATHLHOTO MHCTPYMEHTA 10 CPABHEHUIO C IPYTUMU
criocobamu?

2.0numuTe cXeMy Ja3epHON JAMCKPETHU3AIMH PEeXYIIeH MOBEPXHOCTH IIITH(OBATEHOTO
MHCTPYMEHTA, HE BbI3bIBAIOIIEH TEPMUYECKOTO MOBPEXKICHHS aOpa3HMBHOIO MaTepuaa
WHCTPYMEHTA.

3.Kak omnpenensroTcs pa3MepHbIE XapaKTEPUCTUKU IMPEPHIBAIOLINX U PEXYIIUX YYaCTKOB
nuiM(oOBaIbHOIO MHCTPYMEHTa IIOCTE€ JIa3€pHOM  JUCKPETH3alMM pPEexylledl MOBEpXHOCTU
MHCTpyMeEHTa?

4.PaccuuTailTe 4MCIIO paJHaIbHBIX OTBEPCTHM Ha PEXKYLIEH NOBEPXHOCTHU IUCKPETHOIO
MHCTPYMEHTA U ONPEAEIUTE UX IIard B OKPY>KHOM M OCEBOM HaIlPaBJICHUU.

5.Paccunraiite mmndoBaNbHBINA KPYT € Ja3€pHOM JHUCKpeTU3aluel pexyleil MoBepXHOCTH
HA MEXaHUYECKYIO TPOYHOCTb.

6.Paccunraiite mumdoBaIbHBIN KPYT C JIA3€PHOU TUCKPETHU3AIUEH PEXYIICH MOBEPXHOCTH
Ha OTCYTCTBHE pPE30HaHCa MPH NUTH()OBAHHH.



7.0xapakTepu3yiTe U3MEHEHHE TeMIepaTypbl B 00padaThIBaeMOi MOBEPXHOCTH 3arOTOBKH,
num¢yeMon CTaHJaPTHBIM KPYTOM U KPYTOM C JIa3€pHOM AUCKPETU3ANUEH PEXYIEH TOBEPXHOCTH.

8.0mummTe mepuos CTOMKOCTH HUIM(OBAIFHOIO Kpyra C Ja3epHOM JUCKpeTH3aluen
peXKyLIeH MOBEPXHOCTH B CPABHEHUU CO CTAHJAPTHBIM HUIM(OBAIBHBIM HHCTPYMEHTOM.

9.M3noxkure MexaHM3M M3HOCA PEXYyIIed MOBEPXHOCTU HMHCTPYMEHTa C Jla3epHOMU
JUCKpeTH3alen pexylell HOBEpXHOCTH U 00BSICHUTE IPUUUHY OOJIBLIOIO pecypca ero padboThl.

10.Kak HW3MEHSAIOTCS OCTaTOYHBIE HANPSHKEHUS B HUIM(OBAHHOM IOBEPXHOCTHOM CIIOE
JeTanu npu oOpaboTKe MHCTPYMEHTOM C JIa3epHOM IUCKpeTH3alMed pexylleil IOBEpXHOCTU U
CIUIOLIHBIM Kpyrom?

11.JlaliTe CpaBHUTEIBHYIO OLICHKY M3HOCY M pPacxoay JOPOrOCTOSIIEr0 ajJMa3HOro
NpaBALIET0 MHCTPYMEHTA TMPHU IpaBKaxX MNUIM(OBAIBHBIX KPYroB C Ja3epHOM AMCKpETH3aluei
PEXKYILEeH TOBEPXHOCTH U CTAHIAPTHBIX KPYIOB.

12.0nummTe MUKPOT€OMETPUIO MTOBEPXHOCTH, NUIM(OBAHHONH HMHCTPYMEHTOM C JIa3€pPHOH
JUCKPETU3ALUEN PEXYILEH TOBEPXHOCTU U CTAHIAPTHBIM KPYTOM.

13.B kakux ciydasx IenecooOpa3HO HCIOIb30BaTh THAPOAOpPa3MBHYIO CTPYIO BBICOKOTO
JIABJICHUS JUISl JUCKPETU3ALMU PEXKYIIed NOBEPXHOCTHU IIIM(POBATBHOTO HHCTPyMEHTa?

14.0mummuTte cxeMy TUCKPETU3AUH PEXYILEH MOBEPXHOCTH NUTH(OBAITEHOTO HHCTPYMEHTA
C MCITI0JIb30BaHUEM TUPOaOPa3UBHOM CTPYH BBICOKOI'O JIaBICHHUS.

15.3n0)uTe peXUMBl JTUCKPETH3ALUU  PEXKYyLEH MNOBEPXHOCTU HUIM(OBAIBHOIO
MHCTPYMEHTA C MCII0JIb30BaHUEM THP0a0pa3uBHOI CTPYH BHICOKOIO 1aBJICHUS.

Bomnpocs! kK 3xk3aMeHy
1. Kakue aOpa3uBHBIE MaTE€pHaIbl UCTIOIB3YIOTCS ISl TPOU3BOCTBA NIITHU(OBATBHBIX KPYroB?
Oxapakrtepu3yiite Haubosee pacnpocTpaHEHHbIE MapKH a0pa3uBHOTO MaTepHaa.
2. Kak oOpa3yercsi QUCKpeTHas pexylias NOBEPXHOCTh B HUIM(OBAIBHBIX HHCTPYMEHTaX
cOoopHO KOHCTPYKIUU? OXapakTepu3yinTe KOHCTPYKIIUIO HHCTPYMEHTA.
3. 3amauga. OGOCHYHTE BBIOOP XapaKTEPUCTHKH TUCKPETHOTO IIIH(OBATHHOTO WHCTPYMEHTA
Ui o0paboTkM oTBepcTHA Konbla jauamerpoM 100 MM U3 NOJIIMIHUKOBOM CTalu

R: =25 mkwm,

tBepaocThio HRC 62...64, mepoxoBatocTh 00paOOTaHHOW MOBEPXHOCTH
TEPMUYECKOE MOBPEXKIEHUE TOBEPXHOCTHOTO CJI0sl HE JIOMyCKaeTCsl.

4. OOocHyiTe NpeUMyIECTBa JAUCKPETHBIX NUIM(POBAIBHBIX KPYTOB IO CpPaBHEHUIO CO
CIUIOIIHBIMHU CTAHAAPTHBIMU KPYTaMHU.

5. M3noxuTe METOIUKY TUCKPETH3AIMH PEXYIIeH MOBEPXHOCTH aOpasMBHOTO MHCTPYMEHTA
MaJIoro Maciraoa.

6. 3amaga. OOOCHYHTE XapaKTEPUCTUKU JUCKPETHOTO NUIM(OBAILHOTO WHCTPYMEHTA IS
00paboOTKM OTBEPCTHs KOJbIa AuaMeTpoM 50 MM M3 MOJUIMITHUKOBOW CTalld TBEPAOCTHIO

Rz = 0,63 Mxm, Tepmudeckoe

HRC 62...64, mepoxoBarocTs 00pabOTaHHON MOBEPXHOCTHU
MTOBPEXKICHHE IOBEPXHOCTHOIO CJIOSI HE TIOIYCKAETCA.

7. PaspaboraiiTe crocod 3aKkperuieHHs] PeKyIUX CETMEHTOB B METAUIMYECKOM KOpIyce Mpu
BBICOTE HHCTpyMEHTa A0 30 MM.

8. M3nmoxuTe MUCKPETH3AIUIO PEXYIIEH MOBEPXHOCTU C HCIOJIB30BAHUEM THIPOaA0Opa3HBHOU
CTPYH BBICOKOTO JIaBJICHUSI.

9. 3amaua. OOOCHYITE XapakTEpPUCTUKH TUCKPETHOTO HUIH(OBATHLHOTO HMHCTPYMEHTA st
00pabOTKM OTBEPCTUS KOJIbIIA TUAMETPOM 75 MM M3 MOIIIUITHUKOBON CTalli TBEPIOCTHIO

HRC 62...64, mepoxoBaTocTb 00pabOTaHHONW MOBEPXHOCTU R

MOBPEXKACHUE TOBEPXHOCTHOTO CJIOSI HE JIOMYCKAeTCsl.

10. Kak nmonyuatoT nuindoBaibHbIi HHCTPYMEHT € BBICOKOIIOPUCTOM peXyILEel MOBEPXHOCTHIO?

11. Ilpennoxure tpancnoptupoBky COXX B 30HY IHUCKpETHOTO IMJIOCKOTO nepupepuitHOro u
TOPIIOBOTO NUTH(OBAHMSL.

12. 3amaua. OOGOCHYWTE XapaKTEPUCTUKH ITUCKPETHOTO NUTH(POBAILHOTO WHCTPYMEHTA IS
00pabOTKM HAPYKHOM MOBEPXHOCTH KoJbIla fuamerpoM 100 MM M3 MOAIIMITHUKOBOM CTau

a = 2,0 MKM, TEpMHYECKOE



Ra =20 mkm,

tBepaocteio HRC 62...64, mepoxoBaroctb 00paOOTaHHON MOBEPXHOCTU
TEPMHUYECKOE TTOBPEKICHNUE TIOBEPXHOCTHOIO CJI0SI HE TOIYyCKAETC .

13. OxapakrepusyiiTe BIMSHHE 3E€PHHCTOCTH, TBEPIOCTH MU CTPYKTYpHl HUIH(OBAILHOTO
MHCTPYMEHTA Ha BBIXO/HBIC ITOKA3aTeNu Mpolecca HuidoBaHus.

14. CpaBHuTE mNpoLECCH CIUIOMHOTO HUIM(GOBaHUSA W HUTU(GOBAHUS BBICOKO MOPHCTHIMU
KpyramMd TIO0 [IOKa3zaTelsiM KadyecTBa 00pabOTaHHOTO IMOBEPXHOCTHOTO  CJIOSL U
IIPOU3BOIUTENIBHOCTH TEXHOJIOIMUECKHUX OIEpaLvii.

15. 3agaua. OOocHyiTe XapaKTEpUCTUKUA TUCKPETHOrO HUIM(OBAIBLHOIO HMHCTPYMEHTa st
00paboOTKM HApPYKHOW HHUIMHAPUYIECKONW TOBEPXHOCTH KOJIbIAa AuamMeTpoM 125 MM u3
MOAIIUITHUKOBON ctamu  TBepaoctbio HRC  62...64, mepoxoBarocTh 00paboTaHHOM

nosepxsoctn = 125

JIOITyCKaeTcsl.

16.Yro Takoe xapaktepucTuka uuMdoBaabHOro kpyra? Ha3zoBuTe u oxapakTepusyiite
HaunOoJiee pacrpoCTpaHEHHbIE MapKH a0pa3UBHBIX MaTEepHUaJIOB.

17.Kak mony4aror mnumQoOBaIbHBI HMHCTPYMEHT C  BBICOKO MOPHUCTOH  pexymien
MMOBEPXHOCTHIO?

18.3anmava. IlpemioxuTe KOHCTPYKIHMIO COOPHOTO MJWCKPETHOTO Kpyra sl IUIOCKOTO
nepugepuitHoro nuMpoBaHUs JETMPOBAHHON 3akaieHHOM craimu 45X u ycTpoiicTBa s
neHTpooexHoi nogaun COX B 30HY pe3aHus.

19.Yro Takoe 3epHUCTOCTh HUIM(OBAIBHOrO Kpyra, onumuTe €€ o0O3HAYeHHE M KaK OHa
BbIOUpaercs?

20. Kak paccunTbIBatoT aOpa3uBHbIE CETMEHTHI Ha pa3pbIB?

21.3amaua. PazpaboTtaiiTe KOHCTPYKIIMIO COOPHOTO JTUCKPETHOTO Kpyra i KpYIJIOTO
Hapy)XHOTO NUIHM(OBaHMS IICWKU Bajda W3 3akaleHHoW crtanmu XBI u ycTtpoiicTBa amns
neHTpooexknoit momaun COX B 30HY pesanus. JlepekTsl TOBEPXHOCTHOTO CJOS HE
JIOTTYCKAaOTCA.

22.Kak ® ;s 9ero MOABOIAT B IPOIECCEe JUCKPETHOTO NIIM(OBAaHUS IBE PAa3HOPOIHBIC
KUJKOCTHU B 30HY pe3aHus?

23. Kak paccunThIBalOT aOpa3uBHBIE CErMEHTHI Ha U3THO?

24.3anmava. Pa3paboTtaiiTe KOHCTPYKIIMIO aOpa3sWBHOTO Kpyra C JIa3epHOW JIHCKpeTH3amuei
peXylIe MOBEPXHOCTH Il KPYIJIOr0 Hapy»KHOro NuIM(oBaHUs HIEWKH Baia quaMeTpoMm 40
MM U3 3akajieHHoM cramu XBI' m ycrpolictBa miig neHtpobexnoil mogaun COX B 30HY
pe3anus. JlehekThl MOBEPXHOCTHOTO CJI0S HE JIOMYCKAIOTCS.

25. Kakum 00pa3oM yaep)KHBalOTCsi a0pa3WBHBIE CETMEHTHI B METaNTHYECKOM KOpITyce
JUCKPETHOTO UHCTPYMEHTa?

26. Kak paccunThIBaloT aOpa3uBHBIE CETMEHTHI Ha CMsTHE?

27.3anava. Pa3paboraiiTe KOHCTPYKIMIO aOpa3WBHOIO Kpyra C JIa3epHOM TUCKpeTH3aluen
PEeXYIIEH MOBEPXHOCTHU AJI KPYIJIOro BHYTPEHHEr0 NUIM(OBaHUS OTBEPCTHUS TUAMETPOM 55
MM M3 3akasieHHoM cramu XBI' m yctpoiictBa ans nentpobexHoit nmogaun COX B 30HY
pe3anus. JleheKkTsl TOBEpXHOCTHOTO CJI0S HE AOITYCKAOTCS.

28. Kak paccunThIBaloT aOpa3uBHbIE CETMEHTHI Ha cpe3?

29. Kak mpaKkTH4YecKH pean30BaTh TUCKPETU3AINIO PEXKYIIeH MOBEPXHOCTH C MCIIOIb30BaHUEM
Ja3epHOro Jty4a?

30. 3agaua. Ha3zHaubTe pe’KMM YEPHOBOTO KPYIJIOTO BHYTPEHHETO NUTH(OBAHUS IHCKPETHBHIM
abpa3uBHBIM MHCTPYMEHTOM OTBepcTHs AuameTpoMm 60 mm u3 ctamu PO6MS, TBeprocThio
HRC 60...62. JlepexTbl 00pabOTaHHOTO MOBEPXHOCTHOTO CIIOSI HE IOMYCKAIOTCS.

31. Oxapakrepu3yiiTe peXHM BBIPE3aHUs PaJUAIbHBIX U HAKJIOHHBIX OTBEPCTUH Ha pexyllen
MOBEPXHOCTU CIUIOUIHOTO HUIM(OBAIBHOTO Kpyra C HCHOJB30BaHHE T'HAPOAOpa3uBHOM
CTPYH BBICOKOTO JIaBJICHUSI.

32.Kak paccunthiBaloT HUIMGOBAIBHBIE KPYrd Ha MEXaHHYECKYI0 TPOYHOCTh, PEKYIIas
MOBEPXHOCTh KOTOPBIX IOABEPrHYTa IUCKPETU3ALMM KOHLIEHTPUPOBAHHBIMU I1OTOKAMM
SHepruun?

MKM, TCEPMHUYCCKOC IIOBPCIKACHHUC ITOBCPXHOCTHOTO CJIOA HC



33.3agava. Ilpennoxure aOpa3suBHBIA BBICOKO TOPHUCTBIA WHCTPYMEHT JJIsI YHUCTOBOTO
BHYTpeHHeTo nuindoBanus oTBepcTusi auamerpom 40 MM u3 cramu P6MS, TBepmocThio
HRC 60...62. TepexTsr 06paboTaHHOTO MOBEPXHOCTHOTO CIIOSI HE JOMYCKAIOTCS.

34. Oxapakrepusyiite mporecc (OPMUPOBAaHUS «3a00pPHONM MOBEPXHOCTH» JTUCKPETHOIO
MHCTPYMEHTA B TPOIIECCE CHATHUS MPUITYCKA NMPH NUTH()OBAHHH.

35. Oxapakrepusyiite (U3HKO-MEXaHMYECKHE IIOKAa3aTed KayecTBa IMOBEPXHOCTHOIO CIIOS
JieTajeil, TOABEPrHYTHIX CIUIOIIHOMY U AUCKPETHOMY IITH(OBAHUIO.

36. 3amava. PazpaboTtaiiTe T€OMETpUIO JUCKPETHON PEXYIIEH MOBEPXHOCTH MUIM(OBAIBHOTO
Kpyra C CHCTEMOW paJualbHBIX OTBEPCTUH, BBIPE3aHHBIX TUIAPOaOpa3MBHON CTpyel
BBICOKOTO AaBiieHus. Jlmamerp pexymieil moBepxHoctu 200 MM, JuaMeTp BBIPE3aHHOTO
OTBEpPCTHUS 4 MM, OIIPENETUTE OKPYKHOM, OCEBOM IIaru ¥ YUCIIO BBIPE3aHHBIX OTBEPCTHUH.

37. OxapakTepusyite peXuM J1a3epHOr0 MPOKUTAHMUSI CHCTEMbl PAAHabHBIX W HAKJIOHHBIX
OTBEPCTUH HA PEXKYIIEH MOBEPXHOCTH CILIONIHOTO IITH(OBATBHOTO KpyTa.

38. Onumnre reoMeTpUyYecKHUe IMOKa3aTelnd KauecTBa HUTM(OBAHHBIX MOBEPXHOCTEH Mocie
JUCKPETHOT'O U CILIOIIHOIO NUIM(OBAHUS METAJIIOB.

39. 3anaya. Pa3zpaboTaiiTe KOHCTPYKIIUIO YCTPONCTBA Ui ojauu ABYX pazHopoanbix COX Bo
BpalLalOLIUICS AUCKPETHBIN nuindoBanbHblid Kpyr AuamerpoM 200 MM, BbicoTOH 40 MM.

40. Kak mpakTHUeCKH peain30BaTh TUCKPETH3AIMIO PEXKYIEH MOBEPXHOCTH C UCMOIB30BaHUEM
ruipoadpa3uBHOI CTPYH BBICOKOIO JaBJI€HUA?

41. Onummre W OOBSCHUTE MEXaHW3M TMOBBIIICHHUS MPOU3BOJUTEIHLHOCTH TMPOIECCOB
JUCKPETHOTO OUIM(GOBAHUS METAJUIOB W CIUIABOB B CPaBHEHHUH CO  CIUIOIIHBIM
nuM(oBaHUEM CTaHJAPTHBIMHU a0pa3uBHBIMH UHCTPYMEHTAMH.

42.3anaga. Pa3paboraiiTe KOHCTPYKIHIO IUCKPETHOrO NUIM(OBATHLHOTO HHCTPYMEHTA IS
0o0paboTku oTBepcTus nuameTpoM 90 MM ¢ mojade IBYX pasHOpoAHbIXx coctaBoB COX
ycTpoicTBa Mg moaadud naByxX pasHoponHbix COXK BO Bpamaromuiicss TUCKpPETHBIN
nuudoBanbHBINA Kpyr nuamerpom 200 MM, BbicoTOM 40 MM.

43. Kakue nundoBanbHbIe KPYTH HA3bIBAIOT BEICOKO MOpUCTHIMU? UTO Takoe mopa?

44, Kak oOpasyercss IUCKpETHas pexyllas MOBEPXHOCTh B HUIM(OBAIBHBIX HHCTPYMEHTAX
COOpPHOM KOHCTPYKITHH?

45.3agava. 3amaiiTech pa3MepaMu aOpa3MBHOTO CETMEHTAa, XapaKTepUCTUKOM abpa3uBa M
IPOBEPHTE JIOCTATOYHOCTh MEXAHMYECKOM TPOYHOCTH CErMeHTa NpHU 3HAUYEHUSAX
JIONTyCKaeMbIX HampshkeHud Ha paspeiB — 7,5 Mlla, n3ru6 — 15 Mlla, cmsatue — 30 Ml]a,
cpe3 — 10 MIla.

46. Yto npezacranisieT coO0i cTaHAapTHBIN NUTH(OBAIBHBIA KPYT U KAKOBO €ro Ha3HaYeHue?

47.Yt0o MOHUMAIOT MOJ TBEPAOCTHIO M CTPYKTYypoll muiudoBanbHoro kpyra? Kakue crenenu
CTPYKTYpbl M TBEPAOCTH HUCHOJB3YIOT Ui HUIMGOBAHUSA  MAIIMHOCTPOMUTEIBHBIX
MaTepuainoB?

48. 3agaua. M3noxure METOAUKY pacueTa cOOpPHOIO JUCKPETHOrO abpa3sMBHOIO MHCTPYMEHTa
Ha BHOpPOYCTOMYHMBOCTb, INpPU 3HAUYEHUU COOCTBEHHOH 4YacTOThl INMUHIEIBHOTO Yy3i1a

-1
UM QoBaNTLHOTO cTaHka, pasHoM 300 T'i, yacrore Bpamienus kpyra — 1500 M1H ~ gucrne
aOpa3MBHBIX CETMEHTOB — 12 MITYK.

CamocrosiTesibHass padoTa CTYAEHTOB

Tembl pedepaToB
ITo pa3zaeay 1:
1. Uctopus pazButust abpa3uBHOTO NUIH(POBATILHOTO HHCTPYMEHTA.
2. JlocTOMHCTBA M HEAOCTATKH CTAHJAPTHOTO IITM(POBATBHOTO HHCTPYMEHTA.
3. XapakrepucTruka nuimoBaTbHOTO HHCTPYMEHTA CO CTUTOITHON PEXYIIeH MOBEPXHOCTHIO.
4. Cs3yroliye MaTepualbl, UCIIOIb3yeMbIe ISl U3TOTOBJICHUS IUTH(OBATBHBIX KPYTOB.
5.Br16op xapakTepucTUKH NIIU(OBATLHOTO HHCTPYMEHTa 1Jisi 0OpabOTKH 3aJaHHOTO
MarepHara.



6.XapakTepuCTHKAa HOBBIX CTAHIAPTOB, BBEACHHBIX B 00JACTU 3E€PHUCTOCTH U TBEPIOCTH
HNUTM(OBATIBHOIO MHCTPYMEHTA.

Ilo pa3neny 2:

1.CymHocTh nporiecca AUCKPETH3AMN PEXYIIEH TOBEPXHOCTH a0pasMBHOIO HHCTPYMEHTA,
ee (hu3nUecKas CyIIHOCTh M Ha3HAYCHUE.

2.KoHCTpyKIIMM AMCKPETHBIX HUIM(OBATBHBIX MHCTPYMEHTOB JJISI KPYIJIOTO BHYTPEHHETO
nndoBaHus 1eTajael MamvH.

3.KoHCTpyKIIMM  IUCKPETHBIX  HUIM(OBAIBHBIX  WHCTPYMEHTOB  JJISI  HapY)KHOTO
OecrieHTPOBOTrO NUTU(GOBAHUS.

4. KOHCTpYKIIMM JUCKPETHBIX HUTM(OBATIBHBIX HHCTPYMEHTOB JUIS TUIOCKOTO TOPIIOBOTO
¢ oBaHUSI.

5.Croco6bl  mojaun  cMazouHo-oxyaxaaromei skuakoctu (COX) B 30HY Kpyriioro
BHYTPEHHETO TUCKPETHOro HIn(oBaHus.

6.[lpenmyniecTBa TUCKPETHOTO NITUGOBAHMS 1O CPABHEHHIO C TpOIeccaMy NUTH()OBAHUS
KPYTaMH CO CIUIOLIHOM PeXYILeH MOBEPXHOCTHIO.

7.@opMo0Opa3oBaHNE  MOBEPXHOCTEH,  OUTMPYEMBIX  AMCKPETHBIM  aOpa3sHBHBIM
UHCTPYMEHTOM.

8.Texunueckue u TexHomornueckue 3pQexTrr, odecrneynBaeMple TUCKPETHBIMUA COOPHBIMU
() OBATLHBIMA HHCTPYMEHTAMH.

Ilo pa3neny 3:

1.ITpouecc aUCKpeTH3alMU pPEXYyIIEH MOBEPXHOCTH UUIM(OBAIBLHOTO HHCTPYMEHTA C
MCII0JIb30BAHUEM JIA3EPHOTO U3JIyYEHUS.

2. luckpeTn3ayst ~ peXyHied  MOBEPXHOCTH  NUIM(OBAIBHOTO  MHCTPYMEHTa  C
UCIOJIb30BAaHUEM I'MIpOAOpa3UBHON CTPYH BBICOKOTO JJaBJICHUS.

3.KoHcTpykuuyu aOpa3vBHOIO MHCTPYMEHTA C JIa3€pHOM JTUCKpEeTH3alMed pexyien
MOBEPXHOCTU KOHIICHTPUPOBAHHBIMU ITOTOKAMHU YHEPTUHU.

4. KoHCTpYKIIMM YCTPOMCTB JUIsl IOJJa4l CMa30YHO-OXJIXKAAIOIIEN KUIAKOCTH B Ipoleccax
IUIOCKOTO NepupepuitHOro MIIM(POBaHUA TPYJHOOOpaOaTHIBAEMbBIX MaTEPHAIIOB.

5.Pexxumbl nundoBaHus AUCKPETHBIMU a0pa3suBHBIMU HHCTPYMEHTAMH.

6.KauectBo pneraneif, oOpaOoTaHHBIX HUTU(GOBATBHBIMH WHCTPYMEHTaMHU C JIa3e€pHOIl
JUCKpPETU3aIUEN PEKYILEH ITOBEPXHOCTH.

7. VAEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHUE
T CHUTIINHBI

a) ocnosnas aumepamypa (6ubnuomexa Bal'V):

1. T'yces B.I'. Ilnockoe nepudepuiinoe numdoBaHue JUCKPETHBIMU KpyramMu: MOHOTpadus /
B.I. I'yce, A.B. Moposos. — Momkap-Ona: Kommoksuym, 2012. — 220 c.: w1 —
Bubnuorp.: c. 220. — ISBN 978-5-905371-38-7.

2. AOpasuBHas oOpabotka: cripaBounuk: CrnpaBounuk / JL.U. Bepeuna, M.M. Kpacuos, E.U.
O®panxun; [Tox pen. JI.M. Bepeunoit - M.: HUL] UTH®PA-M, 2014. - 304 c.: 60x90 1/16. -
(CnpaBounnku "MH®PA-M"). (mepemer) ISBN 978-5-16-009575-2. Pexxum nocryma:
http://znanium.com/bookread2.php?book=363402.

3. "Texnomorus numpoBaHUsS B MalIMHOCTPOCHWH [InekTpoHHBIA pecypc] / 3.M. Kpemens,
B.I'. IOpreB, A.®. babouikun; nog obm. pen. 3. . Kpemns. - CII6.: [Tonutexnuka, 2015."
- http://www.studentlibrary.ru/book/ISBN9785732505177.html.

0) OononHumenbHaAs IUMepamypda.
1. T'yces B.I'. TexHONOTHS TIOCKOTO AUCKPETHOTO NITU(GOBAHUS: yueOHOE TOCOOHE TSl BY30B
o HaMpaBJICHUIO "KoHncTpyKkTOpCKO - TEXHOJOTHYECKOE obecrieueHue


http://znanium.com/bookread2.php?book=363402

MaIIMHOCTPOUTENbHBIX Mpou3BoacTB" / B.I. I'yceB, B.B. Mopo3os; Brnaaunmupckuii
rocynapctBeHHblii  yHuBepcutet (Bnl'Y); mox pen. B.I. T'yceBa. — Bmagumup:
Brnagumupckuilt rocynapcrBeHHblii  yHuBepcuter (Bal'V), 2007. — 343 c.: wi —
bubmuorp.: c. 343. — ISBN 978-5-89368-825-2.

2. IlporpeccuBHBIC MHCTPYMEHTBHI U TEXHOJIOTUU NUIH(OBAHUS: KOJUIEKTUBHAS MOHOTpadus:
120-netHelt roIOBIIMHE CO JHS POXKACHUS BBIIAIOLIETOCS POCCUHCKOIO aBUAKOHCTPYKTOPA,
I'epost Commanucruueckoro Tpyna, nBaxkasl jnaypeata ['ocymapcrBennoit npemun CCCP
H.H. ITonukapnosa nocesimaetcs / J[.B. Apnames [u ap.]. — Mocksa: Cnektp, 2013. —

311 c.: un. — (MammHOCTpOEHHE: TEeXHOJIOTHH, 000pyIoBaHue, Kaapbl). — bubmmorp. B
koHIie paszn. — ISBN 978-5-4442-0024-7.

3. CrapkoB B.K. Hlnmudosanue BwicokonopucteiMu kpyramu / B.K. CrapkoB. — Mockaa:
Mammunoctpoenue, 2007. — 688 c.: wi., Tabin. — bubmauorp.: c. 684-688. — ISBN 978-5-
217-03386-7.

4. Pexymuii MHCTpYMEHT: y4eOHOe mocoOue uisi By30B 1O HampasieHusM "TexHosorwus,
000py/I0BaHUE U aBTOMAaTHU3aLUsl MAIIMHOCTPOUTEIbHBIX TPon3BoACTB", "KoHCTpyKTOpCKO-
TEXHOJIOTHYECKOE OOCCIICYCHHE MAIIMHOCTPOMTENIbHBIX Mpou3BoaAcTB" / A.A. PeikkuH [1
np.]. — Pocros-Ha-Jlony: ®enukc, 2009. — 406 c.: wi., Tabn. — (Briciiee oOpa3zoBanue).
— bubnuorp. B konie pa3a. — ISBN 978-5-222-15232-4.

5. HlnudoBanre MNPEPHIBUCTBIMU KPyramMH ¢  YIPYTOACMIIPUPYIONIMME  3JICMEHTAMU
[Onextponnbiii  pecypc] / B.A. CwmupnoB. - CII6.: Ilonurexnuka, 2011. -
http://www.studentlibrary.ru/book/ISBN9785732509311.html.

2) nepuoouueckue uz0aHus.
1. CTHUH: nayuno-texHudeckuii xypHai. — Mocksa: OOO "CTHUH".
2. BecTHMK MAamIMHOCTPOSHHS: HAYYHO-TEXHHYECKHH W TPOHM3BOJCTBEHHBIA IKypHaT. —
Mocksa : MammHOCTpOEHHE.

8) Hnmepnem-pecypco.
http://window.edu.ru

yqeﬁﬂo-MeTozmqecmle H3TaAHUA

1. T'ycee B.I'. Meronuueckue yka3aHUsi K MpPAaKTHUYECKUM paboTaM 1O JUCIUILIMHE
«[IporpeccuBHbIE KOHCTPYKIIMM a0pa3MBHOTO MHCTPYMEHTa» Ul CTYJIEHTOB HalpaBJeHUS
15.04.05 [Dnexrponnsiii pecypc] / coct. I'yces B.I'.; Bnaa. roc. yu-t. TMC - Bnaaumup,
2016. - Toctyn u3 xoprnopariBHoii cetn Bil'Y. - Pexxum mocryna: http://cs.cdo.visu.ru/

2. T'yce B.I'. Meroanueckne peKOMEHJAIMKA K BBIMOJHEHHIO CaMOCTOSTEIBHON paboTHI 1O
mucuuruinee «lIporpeccuBHbIE KOHCTPYKIMM aOpa3MBHOTO MHCTPYMEHTa» JJIS CTYJIEHTOB
HarnpasieHus 15.04.05 [Dnexrponnsiit pecype] / coct. I'yces B.I'.; Bian. roc. ya-t. TMC -
Brnagumup, 2016. - Jloctyn u3 kopnopatuBHo cetn Bal'V. - Pexum pocryna:
http://cs.cdo.vlsu.ru/

3. I'yces B.I'. Onenounsle cpenctBa mno aucuumiuHe «lIporpeccuBHbIE KOHCTPYKLUHU
abpazMBHOIO0 MHCTPYMEHTa» JIJIs CTy/IeHTOB HanpasieHus 15.04.05 [DnexTpoHHBINH pecypc]
/ coct. I'yceB B.I'.; Bnan. roc. yu-t. TMC - Bnagumup, 2016. - JlocTyn u3 KOpHOpaTHBHOM
cetu Bal'V. - Peskum mocrtyma: http://cs.cdo.visu.ru/

Ilepedyens pecypcoB HHGPOPMALMOHHO-TEJICKOMMYHUKAUMOHHOU ceTH «HTEepHeTY,
HCOﬁXO}II/IMI)IX OJIsA OCBOCHMUSA JUCHUITIJIMHBI

1) [opran Lentp aucranuuonHoro odoyuenust Bnl'Y [amekrponnslii pecypc] / - Pexxum mocryma:
http://cs.cdo.visu.ru/



http://cs.cdo.vlsu.ru/
http://cs.cdo.vlsu.ru/
http://cs.cdo.vlsu.ru/
http://cs.cdo.vlsu.ru/

2) Pazmen odunmansHoro caiita Bal'yY, comepkammii onucanue oOpa3oBaTeIbHON MPOrpaMMbl
[anexTponHbIli pecypc] / - Pexum pocryma: OOpaszoBatenbHass mporpamma OOpazoBaTenbHas
nporpamma 15.04.05 «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE O00ECNeYeHHe MAIIMHOCTPOUTEILHBIX
npou3BoacTB» http://op.visu.ru/index.php?id=56

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJINHbI

Jlia obecriedenust yueOHOro mpouecca no aucuuiuinHe «lIporpeccuBHblE KOHCTPYKIIMH
abpazuBHOIO HHCTPYMEHTa» UCIOIb30BaHUE CleAyIoMuUX Tabopartopuii kapeapst TMC:

nabopaTopust BBICOKOA((HEKTUBHBIX METOJIOB 00pabOTKM B MaIlIMHOCTpoeHuu (aym.122-2).
Kpartkas xapakrepuctuka nomenieHus: O6mas miomanap — 100 xB.M. B coctaB nmabGopatopun
BXOJAIT 3 YHUKAJIbHBIX MHOTOOCEBbIX cTaHKOB ¢ UIIY u MynbTHMenuiiHble CpeCTBa.


http://op.vlsu.ru/index.php?id=56

PaGouasi mporpamMma JUCHMIUIMHBI cOCTaBjieHa B cooTsercTBur ¢ Tpebopanuamu PI'OC

BO mno wanpasiennioo  15.04.05  «KOHCTPYKTOPCKO-TEXHOJIOTUYeCKoe obecreueHue

MAIIUHOCTPOUTCIBHBIX ITPOU3BOJICTB?

Pa6ouyo nmporpaMmy cOCTaBHII J o B.7 iyces

%HO MOIITUCh)

Penensenr: y
(mpencraBurens paboronarens) OO0 «Merasn ['pymmnay, TeXHHYECKAHA zmp'eKTop

JleeB M. Af/

(mecTo paboTel, 10KHOCTE, DO, no;ip‘ucs) )

[Iporpamma paccmMoTpeHa B ogo0peHa Ha 3ace/laHni Kadeaphl TexHOIOrHs MaMﬁﬁéCTﬁbéHﬁx'

I[Iporokon Ne § o1 Q4 -Ae7ZS rona

3asenyroumrii kKadenpoi 1.1.H., mpodpeccop Moposos B.B. L

(®PUHO, no%ﬁcs) /

PaGouast 1iporpaMva paccMOTpeHa H 0100peHa Ha 3ace/laHiu yueOHO-METOIMUECKOH KOMUCCHH

HarpaBJICHNsI 15.04.05 «KOHCTPYKTOPCKO-TEXHOIOTMUECKOE obecrnieueHne

MAalIMHOCTPOUTEIBHBIX ITPOU3BOACTB»

IIpotokon Ne £ or X & Aorsrona

Hpencenal ¢Jib KOMHCCHH JI.T.H., 1ipodeccop Mopo3sos B.B. /AM

(OPUO, non7ﬁcb) /



JIUCT NEPEYTBEPKJIEHUA

PABOYEW ITPOI'PAMMBI IUCLIATLIAHBI

Pa6ouas iporpamma o100peHa Ha A27E/A0/7  y4aeOHbl# Tox
I[TpoTokoun 3acenanus kapeapsr Ne S/ or i.09. 4% rona

3aBeyromui kadeapoi 1.T.H., mpodeccop Moposos B.B.

PaGouast mporpamMma o106peHa Ha A7 "fzﬁff yueOHBIN TOL
IIporokosn 3acenanus kadeapst No _/ or Y A% rona

3aBeyrommit kadeapoi 1.T.H., mpodeccop Moposos B.B.

Pa6ouas nporpamma onobpena Ha 497 /A9 y4eOHBIN rox

[IpoTokon 3acenanust Kadenpst No 7 ot J&F 1§ ronma

3asenyrommii kadeapoit 1.1.H., npodeccop Moposos B.B.

Paboyas nporpamma oj100peHa Ha %/ /A04¢  y4eOHBIH T0]
[Tpotokon 3acenanus kapenpei Ne 7 ot 4 2f. A rona

3apenyromwuii kadenpoit 1.1.H., mpodeccop Mopo3zos B.B.
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