DHIeNbCCKUM TEXHOJIOTHUECKUA HHCTUTYT (puiinan) ¢heaepanbHOro rocyapCTBEHHOTO
OIOIPKETHOTO 00pa30BaTEIILHOTO YUPEKIACHMUS
BBICILIET0 00pa30BaHMUs
«CapaToBCKHUli TOCYAapCTBEHHBIN TEXHUYECKUI yHUBEpcUTET MMeHH ['arapuna 10.A.»

Kadenpa «Texnonorust u o000pyoBaHUE XUMHUECKUX, HEPTETa30BbIX U MUILIEBBIX
MIPOU3BOJICTBY

PABOYAA NMPOrPAMMA

10 JUCLIUILINHE

«b.1.2.16 Pacuem u xoncmpyuposanue Mawun u annapamos»

«15.03.02 « Texnonocuueckue mawunvl u 000pPYO08aAHUE »
[Mpoduis 2: «O60pynoBaHNE XUMUYECKUX U HEPTEra30BbIX MPOU3BOICTB
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1. Heau 1 3a7a94u JTUCHUILJIHHBI

VYyebnas qucuuruinHa «PacueT U KOHCTpYyHpOBaHUE MAIIIMH U aIlapaToB»
peanusyeT TpeboBaHMs (enepanibHOr0 TOCYAapCTBEHHOTO 00pa30BaTEeIbHOTO
CTaHJapTa BBICHIETO 0Opa30BaHMUs MO HampapieHUI0 TMoAroroBku 15.03.02
«TexHonornueckue MaliMHbl U 000PYOBAHUE.

enpto  mpemogaBanust  auctuIuimHel  «b.1.2.16 Pacuer wu
KOHCTPYMPOBAHWE MAIllMH W ammapaToBy SBISIETCS (OPMHUPOBAHHE Yy CTYICHTOB
CHUCTEMBbI HAYYHBIX, METOJOJIOTHUECCKUX U MPAKTUYECKUX 3HAHWHA, HEOOXOIMMBIX
OynymuMm OakanaBpaM TEXHUKM WU TEXHOJOTHM MJisi pa3padOTKM HOBOTO WJIU
COBEPILIEHCTBOBAHMS JEHCTBYIOIIETO TEXHOJIOTMYECKOr0 000PYI0BaHUsA, C YUETOM
HOBBIX JOCTIDKCHHA HAayKH W TEXHUKH, 3apyOCKHOTO OIBITa, JKOJOTHYECKHUX
npo0JieM.

3aiaun AUCIUIUIMHBI HAIIPaBJICHBI HA!

1.1. ¢dopmupoBaHHe CHCTEMbl HAay4YHBIX, METOJIOJIOTHYECKUX U
MPAKTUYECKUX 3HAHUM, HEOOXOJMMBIX OYAYIIUM CHEIUATUCTaM MPU U3YYCHUU
pacyeTa U KOHCTPYMPOBAHUS MAIMH U ammaparoB, JUIsl UX COBEPIICHCTBOBAHMS
WM CO3/1aHUS HOBBIX;

1.2. dbopmupoBaHre CIIOCOOHOCTH TBOPUYECKOTO MBIIUICHUS CTYJEHTa Kak
Oyaymiero co3narelis BBICOK03((HEKTUBHOTO TEXHOJIOTHIECKOT0 000PYI0BaHHUS;

1.3. pasBuTHE Yy CTYAEHTOB MpPO(PECCHOHAIBHOTO MBIIIJICHUS, YTOOBI
Oyayumuii 6akamaBp CMOI IEPEHOCUTH O0IME METO/bl HAy4YHOH paboThl B paboTy
10 CIELMAIBHOCTH;

1.4. npuBUTHE CTyJE€HTaM HAaBBIKOB B 00JIACTU KOHCTPYUPOBAHMS U
pacyera Ha MPOYHOCTh U KECTKOCTh THIOBBIX 3JIEMEHTOB U Y3JI0B 000pYI0BaHUS,
UCIIOJIB3YyEeMOTO B PA3MUYHBIX OTPACIAX XHMHUYECKHX U  HEPTETra30BBIX
IIPOU3BO/ICTB,;

1.5. pa3BuTHE y CTYZCHTOB YMEHHUS COYETATh TEOPHUIO C IPAKTUKOM.

2. Mecro mucnuniannbl B crpykrype OOII BITO

Hucuuminzaa «Pacder n KOHCTpyHpOBaHKWE MAILWH U aIlllapaToB) OTHOCUTCS
Kk Onoky b.1.2 BapuatuBHas yacTh. YKa3aHHas NUCIUILIMHA OCHOBBIBACTCS Ha
3HAHUSAX U YMEHUSX, MOJYYEHHBIX MPU U3ydeHUU JucuuiuiiH b.1.1.6 «Duznkay,
b.1.1.10 «Teoperuueckas MexaHuka», b.1.1.14 «OcHOBBI TPOECKTUPOBAHUSI,
b.1.1.15 «MarepuanoBenenue», b.1.1.17 «DneKTpoTeXHUKA W DJICKTPOHUKA,
b.1.1.19. «Mctopust Hayku U TeXHUKn», b.1.2.2. «®unocodusi HAyKU U TEXHUKI,
b.1.2.16 «TemnorexHuka», a Takke MNapajuleIbHO U3y4aeMOW IUCUUILIMHBI —
b.1.3.5.1 OcHOBBI aBTOMaTU3UPOBAHHOTO IPOEKTUPOBAHUS.

HeoOxoaumbiM yclioBHEM ISl OCBOEHUS AUCIUIUIMHBI SBJISIETCS BJaJCHHE
HEJIOCTHOW  CHUCTEMOW  3HaHMW, (QOPMUPYIOIIUX  (UBNYECKYI0  KapPTHHY
OKPYXaIOIEro HaC MaTepUaIbHOTO MUPA.

3Hanus, npuodpeTeHHble B Kypce «Pacder W KOHCTpyHpOBaHHWE MalIUH U
armaparoB» MOTYT OBITh UCIIOJIB30BaHbl B quctuiuinHax b.1.2.13 «O6opynoBanue
XUMUYECKUX U He(dTerazoBbIX Mpou3BoAcTB», b.1.3.9.2 «HanexHocTh mMammH u



amnmnaparoBy», a TaKKe B JAIbHEHIIEM MPHU BBIMOJHEHUH TPOTPaMMBbl MMOJTOTOBKH,
Opyu HAy4YHO-HCCIIEIOBAaTENbCKOM paboTe, a Takxke B MNpodecCHOHATbHON
NEeSATEITbHOCTH.

3. TpeOGoBaHus K pe3y/ibTaTaM OCBOEHUS JUCIANIMHBI

W3ydyeHne AUCUMIUIMHBI HaMpaBJIeHO Ha (HOPMHpPOBAHHE CICTYIOIINX
KOMITETCHIIN:

1. ctocoOHOCTH K caMOOpraHu3aIy u camooopaszosanuto (OK-7);

2. cnocoOHOCTh TMPHUHMMATH Yy4yacTHe B paboTax MO pacyery W
IPOEKTUPOBAHUIO JeTallei M Y3JI0B MAaIIMHOCTPOUTEIBHBIX KOHCTPYKUUN B
COOTBETCTBHHM C TEXHHYECKUMH 3aJaHUSIMH M HCIOJIb30BAaHHUEM CTaHAAPTHBIX
CpeacTB aBToMaTn3anuu npoektupoBanus (I1K-5).

CTyZneHT TOJKEH 3HATh:

- NPUHUUIHUAIBHOE PA3IMYAE MEXAY MAIIMHOW M anmnapaTroM; OCHOBHBIE
TpeOOBaHUs, MPEABABIAEMblE K KOHCTPYKUMSM MAallMH M annaparoB; CTaJIuu
IIPOEKTUPOBAHMSI TEXHOJIOIMYECKUX ANIApPaTOB;

- OCHOBBI METOAOJOTMM U OOUIMEe MNPUHIMUIBI KOHCTPYUPOBAHMS
TEXHOJIOIMYECKOro 000py10BaHu;

- METAJUIMYECKHME M HEMETAJUIMYECKUE KOHCTPYKLHMOHHBIE MaTepualbl,
IpUMEHSIEMbIE 11 W3TOTOBJIEHHMSI OTPAacieBOro OOOpyAOBaHUS, CBOMCTBA U
OOLIyI0 XapaKTepUCTUKY HSTHX MaTEpUaIOB, JAUHAMUKY HW3MEHEHHSI CBOWCTB
MaTepualoB IMpPU HU3KUX W BBICOKUX TEMIIEpaTypax, KpPUTEpUH BbIOOpa
KOHCTPYKIIMOHHBIX MaTEPHUAJIOB JJIsI U3TOTOBJIECHUSI MALIMH U allapaToB;

- OCHOBbI O€3MOMEHTHOW TEOpHM pacyeTa CUMMETPUYHO Harpy>KeHHBIX
TOHKOCTEHHBIX 000JIOUEK BpallleHUs, YCIOBHs CYIIECTBOBAHUSA 0€3 MOMEHTHOI'O
HANPSHKEHHOTO COCTOSIHUS MaTepuasa 000JI0Yex;

- HOPMAaTUBHBIM pacueT Ha MPOYHOCTb U YCTOMYMBOCThH Pa3IMYHbIX (popm
000JI0UEK BpALLEHUS, HArPYKEHHBIX BHYTPEHHUM WJIM HApYXHBIM JIaBJICHHUEM;
YCJIOBHSI MOTEPU MPOJOJIBHOW M NONEPEYHOW YCTOMYMBOCTH TOHKOCTEHHBIMHU
000JI0UKaMH, TYTH HMX TMOBBIIICHHS; OCOOEHHOCTH pacyeTa IWIMHAPUYECKIX
000JI04EK, MOJKPEINIEHHBIX KOJbIIAMH >KECTKOCTH; CIIOCOOBI YKPEIUICHHS KpaeB
OTBEPCTU B TOHKOCTEHHBIX OO0O0JIOUKAX, pacyeT YKPEIUIIOMMNX 3JIEMEHTOB
Pa3IMYHBIX TUIIOB,;

- OCOOCHHOCTH M XapakTep KpaeBblX CWJ, JedopMmManuil W HampsyKEeHUH,
NPUYMHY M THUIOBBIE ClIydal BO3HMKHOBEHMSI KpaeBoro »s¢¢ekra; crnocod
OTpEJIEICHUs] KPaeBbIX CHJIOBBIX (PAKTOPOB; OMACHOCTH KpaeBoro 3ddexra s
Pa3IMYHOrO Po/ia KOHCTPYKIIMOHHBIX MATEPUAJIOB; pacyeT y3J0B CThIKa 000JI0YEK
C Y4ETOM KpaeBoro 3¢ ¢ekTa.

CTyneHT JOJKEH YMETh:

- BBIOMpATh KOHCTPYKIMOHHBIA Marepuas JJisi U3rOTOBJIEHUS OTPACIEBOTO
0o0OpyZ0BaHUSI B 3aBUCUMOCTH OT €r0 TEXHOJOTHYECKUX IMapamMeTpoB (paboueit
TEMITepaTyphl, TaBIICHUS CPebl U €€ QU3NKO-XUMHIECKIX CBOWCTB);



- KOHCTPYUpPOBAThb JETAld U Y3JIbl THIIOBOTO OOOpPYAOBaHUS C Y4YE€TOM
pPa3IMYHBIX TEXHOJOTMYECKHX YCIOBUM €ro paboTbl MU B COOTBETCTBHU C
JNEUCTBYIOIIUMHA  TOCYJApCTBEHHBIMU  CTaHZApTaMu, [PUMEHAEMBIMU IpPH
IPOEKTUPOBAHUU B OOJIACTU MAIllMH M annapaTtoB XUMHUYECKUX U HEPTETra30BbIX
IIPOU3BOJICTB,;

- BBINOJIHATH PAacy€Thl HA IPOYHOCTh, KECTKOCTh U YCTOMYMBOCTH THUIIOBBIX
JJIEMEHTOB MAIlMH W  alllapaToB B  COOTBETCTBUM TI'OCYNAPCTBEHHBIMHU
CTaHJapTaMH, B TOM 4ucie Ha OBM ¢ m[OpuKIagHBIMH [POTPaMMHBIMHU
CPENCTBAMH.

CTyIeHT JOoJKEeH BIIAJETh:

- METO/JIaMH pacuera Ha MPOYHOCTH, KECTKOCTh U YCTOWYMBOCTH THUIOBBIX
AIEMEHTOB  (Y3JI0B)  TEXHOJOTMYECKOrOo  OO0OpYyJAOBaHUS  XUMUYECKUX U
He(TEera3oBbIX MPOU3BO/JICTB,;

- IPAKTUYECKUMHU HAaBBIKAMU KOHCTPYHPOBAHMSI TUMOBBIX TEXHOJIOTUYECKUX
MallMH W AanmapatoB C YYE€TOM YCIOBHMM HX pabdoT B COOTBETCTBYIOIIHUX
OTpaclIeBbIX MTPOU3BOJICTBAX.

4, PacnipenesieHre TPYA0eMKOCTH (Yac.) IMCUUILIMHBI 10 TeMaM
U BH/JaM 3aHATHH

Ne No No
Mo- Hene | Te Haunmenosanue Yacel
y- hivzt MBI TEMBI
st
Jlex- | Kon | JIaGo- | Ilpak-
Bcero | mum | nok- | pa- tnuec- | CPC
BUY | TOp- KHe
MBI | HBIC
1 2 3 4 5 6 7 8 9 10
7 cemecTp
1 1 1 | Bsoauas yacte 4 2 - - - 2
1 1-3 2 | OCHOBBEI METONOJOTHH U 24 4 - 4 - 16
o0mue HPUHIUITBI
KOHCTPYHUPOBAHUS
TEXHOJOTHIECKOTO
000pyI0OBaHUS.
1 3-4 3 | Koncrpykunonssle 18 6 - - - 12
MaTEPHAIIBI,
MIpUMEHsIEMbIe TUIS
W3TOTOBJICHUSI MAIIUH U
anmnapaToB.
2 5 4 | OcuoBbl  Oe3momenTHoii | 20 4 - - - 16
TEOpHH pacyeTa 000JI0UCK.




6-10

5 | Pacyer TOHKOCTEHHBIX 56 6 - 6
000JI0YeK, HarpyKEHHBIX
BHYTPEHHUM JIaBJICHUECM.

12 32

10-14

6 | Pacuer TOHKOCTEHHBIX 34 6 - 6
000JI0YCK, HArPyKEHHBIX
HApPY)KHBIM JIaBJICHHUCM.

14-16

7 | Pacuer anmapaToB ¢ 24 4 - -
y4eTOM KpaeBoro 3¢ ¢pexra

12 8

Bcero:

180 32 - 16

32 100

5. Coaep:xaHue JIEKIIMOHHOI0 Kypca

Bcero
JacoB

Tema nexuuu. Bonpocekl, oTpadarbiBaeMble Ha
JEeKIMH

YueHo-
METOANYEeCKOe
odecrmeueHue

4

5

Beoonas uacme.

[lpeamer kypca, ero 3HaueHHWE, CBSA3b C JAPYTUMH
JTUCIUTUIMHAMU. TepMUHOJIOTHS: MallHAa W armapar,
MAaITMHHBIN M aImapaTHbIA mporecchl. CTaauu pacyera
anmaparoB. TpeOoBaHMS K MallMHAM M armaparam.
Jlutepatypa no AMCHMILTHHE.

[1, 2, 3,4,5]

2,3

OcHosbl  memoOonocuu U odwue  NPUHYUNL
KOHCMPYUPOBAHUS MEXHOLO2ULECK020 000PYO08AHUSL.
OO0muye NpUHUMIIBI KOHCTPYHPOBaHUS O0OpYIOBaHUS.
Metoabl NPOrHO3WPOBAHUS KOHCTPYKIMHA MalluH M
anmnaparos. Bompocsr OTITUMH3AIAN npu
KOHCTPYUPOBaHHH. Kpurepun ONITUMHU3AIINH.
CucreMHbIi aHaNMM3.

CAIIP. Ennnas cucrema KOHCTPYKTOPCKOH
nokymentanuu  (ECKJl). Buasl wusnmenuit u  ux
CTPYKTYpa. BUibl KOHCTPYKTOPCKHUX JTOKYMEHTOB.
Craguu pa3paboTKu KOHCTPYKTOPCKOW JOKYMEHTAIUH.
Bonpockl yHM(UKanIMM ¥ HOpMaJM3alUU 3JIEMEHTOB
MAIlliH ¥ anmapartoB, Pl AmaMeTpoB, HOMHHAIBHBIX
00BbEeMOB,  YCIIOBHBIX  JaBjieHui, PexkomeHmanuu
HAUYMHAIOIIEMY KOHCTPYKTOpY. BubOpocTolikocTs U
BUOpO3aIMTa MAIIKH.

[1, 2,5, 6]

46

Konucmpykyuonnvle mamepuanvl, npumensemvle O
U320MOBNEHUSA MAWUH U ANNAPAMOo8.

TpeGoBaHus, TpEeabSBIsIEMbIE K KOHCTPYKIIMOHHBIM
martepuanaMm.  V3mMeHeHune — (PU3MKO-MEXaHMYECKUX
CBOICTB MaTepuajoB C YBeIMYEHUEM (ITOHMKEHUEM)
temneparypbl. OcoOeHHOCTH BBIOOPAa KOHCTPYKIMOH-
HBIX MaTepHaJIOB IJIsi O0OpyAOBaHMS, pPabOTaIOIIEro
Opd MHHYCOBBIX TeMIleparypax  XJaJoJIOMKOCTb
cranei.

OcobeHHOCTH BBIOOpa KOHCTPYKLIMOHHBIX MaTE€pHajioB
U1 000py/noBaHMs, pPAOOTAIOMIET0 TIPH  BBICOKUX

[1, 2,5, 6]




temneparypax. [IOHSATHS CHHEIOMKOCTH M KpacHO-
JOMKOCTH, TOJ3y4YeCTH, JIUTEIBHOH MPOYHOCTH,
penakcauuu HampsbkeHud. Cilydan OTpULIATENBHOTO
NPOSIBJIICHUSI pEJaKCallui HampsOKeHUH, Mephl K ee
cHmkennto. OOmias XxapakTepuCcTHKa CTalled U HX
OpUMEHEHHEe B MAalIMHO- W  allapaToCTPOCHHH:
yriaepoaucras  crajib  OOBIKHOBEHHOI'O  KadecTBa,
KauecTBEHHasl (KOHCTPYKIMOHHAs) CTallb, JUCTOBOM M
COPTOBOHM TMPOKAT, IBYCJIOWHBIA IpokaT (OmmeTain),
HU3KO-, CPEHE- U BBICOKOJICTUPOBAHHBIE CTAIH.

OO01mas xapaKTepuCTHKa YYT'YHOB, [IBETHBIX METAJUIOB,
UX CIUTaBOB, IJIACTMAacC M JPYTUX HEMETAJUTHYECKHX
MaTepuaioB, HMX TMpPUMEHEHHE B MAIIMHO- U
anmapaToCTPOCHUH.

7,8

Ochosbl bezmomenmHou meopuu paciema 00010Yex.
Tonkoctennsie 000m0uku. OOJacTh WX NPUMEHEHUS.
BHyTpeHHHe cCuIbI W MOMEHTBI, BO3HMKAIOIUE B
TOHKOCTEHHBIX  00O0JIOUKax  IOJ  BO3JAEHUCTBHEM
u30bITOYHOrO  JaBieHuss.  OOOJOYKM  BpalleHHs.
OcHoBHbIE MIOHSTHS, OIpeeIeHUS
u coorHouenus. [lomymenus JlaBa - Kupxroda.
YpaBHEHUs paBHOBECHUS 000JI0UEK BPAILICHHUS.
VYpaBHeHHE paBHOBecUsl 3JeMeHTa 000J04YKku (ypaB-
HeHue Jlamaca) W ypaBHEHHE paBHOBECHS 30HbI
oOonouku. HampspkeHUst ¥ HampsDKEHHOE COCTOSTHHE
MaTepuaia  TOHKOCTEHHOW  OOOJOYKM TIpU  ee
0CECHMMETPUYHOM Harpy>XeHHu. Ycnosus
CyLIECTBOBaHUSI ~ O€3MOMEHTHOTO  HaIlpsHKEHHOTO
COCTOSIHUSI MaTepHasa 000JI0ueK.

Hedopmaruu u nepemenieHus B 0007109Kax BpaleHUSI.
[TpaBuia 3HaKOB Ul BHYTPEHHUX CHJIOBBIX (DaKTOPOB,
JUHEMHBIX W YIJOBBIX  mepemenieHui.  OOmue
OCHOBHBIE  ypaBHEHHsS  O€3MOMEHTHOH  TeOpuH
TOHKOCTEHHBIX oOosouek. Ilpumepsl npunoxeHus
ypaBHEHHI OE3MOMEHTHOM TEOpUH K OCHOBHBIM
dbopmam obOosouek BpalieHus (UWIMHAP, KOHYC,
cdepa), Harpy>XeHHbIM ra30BbIM WIn
TUIPOCTATUYECKUM JIaBJIEHUEM JKUJKOCTH.

[1, 2,4, 5]

9-11

Pacuem monkocmennvix o0bonouex, HASPYHCEHHLIX
BHYMPEHHUM OABTIEHUEM.

Teopun NpoyHOCTHU, UX NMPAKTUYECKOE IPUMEHEHHUE.
VcenoBuss  mpouHoctu.  OOmume  MOAXOAbl K
ONpPEACICHUIO TONIIMHBl CTEHKHM TOHKOCTEHHBIX
obOonouek. Pacuer munuHapuyeckux o00JI0UEK Ha
npoyHocte 1o ['OCT 14249-89 "Cocyasl u
anmapatel. HopMbl u  Meroasl pacyera Ha
npouHocTh". Pabouee u pacueTHOE JaBlIEHUE.
OnpeneneHue BeIMUYUHBI JONYCKAEMBbIX HANpsHKEHU,
y4eT BIMSAHUS CBapHBIX HIBOB. Buasl mIBOB, KO3(-
(GUIMEHT NPOYHOCTH cBapHOro IBa. KoHCTpyKIIMOHHas
npubaBKa K TOJNIIMHE CTEHKU 000JIOUKH, €€ cllaraeMeble.
I'mapo — ¥ THEBMOMCIBITAHUE AaNNapaTroB, UX

[1,2,4,5,6]




HazHayeHue. [IpoOGHoe maBiieHHWE THUIPOUCIBITAHUS.
Pacuer Ha MpOYHOCTH IIPU TMIPOUCIIBITAHUU aAlIapara.
VY4er coOCTBEHHOTO Beca MPU pacuere ropU30HTAIBHO
PacCIOJIOKEHHOTO armnapara.

Tumnel KpbllIEK W JHMIL annaparoB, UX MPHUMEHEHHE.
Hopmaruueiii (mo T'OCT  14249-89) pacuer
MOJIyIIAPOBLIX,  c(epHuecKux,  TopochepruuecKux,
TapebyaThiX, INIOCKUX M JUTUNTUYCCKUX JHUII Ha
IIPOYHOCT.

Konunueckue nHuma u nepexoasl. KOHCTpYKTHUBHBIE
Pa3HOBUJIHOCTM KOHMYECKHUX JIHMIL, UX HOPMATUBHBIN
pacyeT Ha IPOYHOCTb.

12-14

Pacuem monkocmennvix 000104€K, HASPYIHCEHHBIX
HAPYICHLIM OABTIEHUEM.

OcobeHHOCTH pacyeTa COCYAOB, padOTarOLINX

[0/l BO3JICHCTBUEM  CHKUMAIOLIUX  HArpy3ok.
[Tonusitue 00 YCTOHYHBOCTH 000J104eK.
Kpurnueckoe JaBJICHUE. PacuerHas U
KpUTHYECKAs JUIMHA UIUHIpA.

Kopotkue wu panunHble 1MIUMHAPEL. OCOOEHHOCTH
IIOTEPU YCTOMYMBOCTH JJsi JJIMHHBIX W KOPOTKHX
HWIMHIPOB. OmpeneneHue KpUTUYECKOro JIaBICHUS
JUIsl JUIMHHBIX M KOPOTKMX UWIMHAPOB. Dopmyiibl
bpecca u Museca.

Koadduuuent 3amaca  ycroilumBocTH;  (PaKTOpBI,
BIUSIOUINE Ha ero Belu4yuHy. Kosblia KeCTKOCTH, X
Ha3Ha4Y€HHe, KOHCTPYKIUU' U pacdyeT Ha IPOYHOCTE.
Metonuka  pacyera  TOHKOCTEHHBIX  IMJIMHIPOB,
Harpy’>KeHHBIX HapyxHbIM AasieHueM o 'OCT 14249-
89.

Ydyer 100aBOYHBIX  Harpy3ok (CKUMAWOIMIMUX H
U3ruOaIKX), JACUCTBYIOIIMX Ha  BEPTUKAIBHO
pPACIIOJIOKEHHBIM  ammapar. Y CTOMYMBOCTb  JTHUIIY
pa3anyHOi POPMBI.

[1,2,4,5,6]

15, 16

Pacuem annapamoe c yuemom kpaegozo s¢ghgpexma.
KpaeBoii »ddexr. Dusnyeckuii CMBICH, TPUYHHA H
TUIIOBBIE CIIy4ad BO3HMKHOBEHHS KpaeBoro s¢Qexra.
Pacnopnast cuna. OcoO0eHHOCTH KpaeBbIX HaIPsHKEHUH.
[IpaBuna 3HaKOB s KPaeBbIX CHUJIOBBIX (DaKTOpOB,
pasvaIbHBIX U YTJIOBBIX MEPEMEIIECHUH.

Omnpenenenue KpaeBbIX CHJIOBBIX (baxTOpoB.
VpaBHEHUS] COBMECTHOCTH paJUalbHBIX M YIJIOBBIX
nepemenieHn  (nedopmanuii) KpaeB CONpSraeMbIX
AJIEMEHTOB, UX YacCTHBIE yNpouleHus. [[eficTBUTENbHAS
U DKBHMBAJEHTHAs €l pacueTHas CXeMa Yy3Jla CThIKa
COTpSATaeMBbIX 3JIEMEHTOB.

KpaeBas 3agaua. [Ipumepsl ee pemieHus A OCHOBHBIX
dbopm  obomouek BpameHus (mwiMHIP, cdepa,
koHyc).Hanpsbkenus npu kpaeBom 3¢ddekre , ero
OMAaCHOCTh. Mepbl K CHUKEHHIO KPAaeBbIX HANPSYKECHHUIA.

[1,2,4,5,6]




6. Coaep:kaHue KOJUIOKBUYMOB
KosmmokBuymbl iporpaMMoil ¥ y4eOHBIM IDTAHOM HE MPEAYCMOTPEHBI.

7. IlepeyeHb NPAKTHYECKUX 3aHATHI

Ne Bcero No Tema npakTH4YecKoro 3aHATHS. 3aJaHus1, BONIPOCHI, Yueno-
TeMbI gJacoB |3aHATUSA OTpaﬁaTbIBaeMbIe HA MPAKTUYICCKOM 3aHATUH METOINYeCKOoe
o0ecrneyeHue
1 2 3 4 5
5 6 1,2 OmnpenencHue  TONIMHBI  CTEHKH  HWIMHApUYecKoH, | [1, 2, 3,5, 6, 9]

cepuueckoil, KOHMUECKOH 000J0YKHU U MIOCKOT0 JHHIIA.
HeoOxonuMocTh  yKperuleHHs KpaeB  OTBEpPCTUH B
TOHKOCTEHHBIX 000s04kax. M3ydueHue MeTOqUKH pacueTa
YKPEIUIEHUSI OTBEPCTUM.

CriocoObl  ykpemsieHus KpaeB oOTBepcTHid. OCHOBHbBIE
TUIIOBBIE KOHCTPYKLMU Y3JI0B YKPEIUICHHsS OTBEPCTHM.
YucnoBsle napaMeTpsl YKPEIJIAIOMUX JIEMEHTOB.
UucieHHbId pacyeT 3JEMEHTOB YKPEIUIEHUS OTBEPCTHS C
noMoIibs 9BM.

5 6 2,3 | Pacuer CHMMETPUYHO HAarpy>XCHHBIX KPYTJIBIX IUIACTHH: [4, 12]
O3HAKOMIICHHE C PAacyeTOM IUIACTHH METOAOM HayajbHBIX
napameTpoB; YHCIICHHBIH pacyueT CIUIOMIHBIX U KOJIBIIEBBIX
IUIACTUH C 33/IaHUEeM CTY/ACHTY €€ KOHCTPYKTHBHBIX
apamMeTpPOB U HArPY3KH.

6 8 4,5 Pacuer BepTHKANBHBIX ammapaToB KojoHHOro tuma Ha | [1,2, 3,5, 6, 8]
BETPOBYIO HArpy3Ky: 3aJladydl, CTOSIIHE Iepe]l pPacueToM
anmapaToB Ha BETPOBYH) HArpy3Ky; O3HAKOMIIEHUE C
METOJIMKOW pacueTa ammapaTa Ha BETPOBYIO HArpysKy;
pelieHre  mpuMepa  Ha  ONpENeNIeHHe  BETPOBOTO
M3TU0ArOIIET0 MOMEHTA C HCIIOIb30BAaHHEM COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTHI.

7 12 6-8 OtpaboTKka METOAMKH COCTaBICHHs OKBUBaleHTHOU | [1, 2, 3, 4,5, 6]
PAcUYETHOM CXEMBI y3Jia COMPSHKEHHs] 000JI0UeK BpaIeHus,
Ha KOHKPETHBIX MPaKTUYECKUX mpumepax. UMCIeHHBIH
pacdeT KpaeBbIX CHIIOBBIX (DaKTOPOB.

8. IlepeyeHnb J1a6OpPaATOPHBIX padoT

Ne Bcero | HaumenoBaHue 1a00opaTopHoii padoThl. 3ajaHusl, BONPOCHI, YuebHo-
TeMbl | 4YacoB oTpadarbiBaeMble Ha JIA0OPATOPHOM 3aHATHHI MeTOAN4ecKoe
o0ecreyeHue
1 2 3 4
2 4 HccnenoBanre  KPUTHYECKHX ~ CKOPOCTEH  Bajga  poTopa [11]

HEHTPUPYTH C YUETOM THPOCKOMHUYECKOro 3P QeKTa ¢ MOMOIIBIO
OBM (YUJIP): o3HaKkoMJI€HHE CTYJEHTOB C TOHATHUSAMU —
KpUTHYECKasi CKOPOCTb, PE30HAHC, T'MOKHME M IKECTKHUE BaJlbl,
TUPOCKOITMYECKUI s dexT; AKCIIEPUMEHTAIILHOE u
TEOPETUYECKOE ONpe/AeICHUE BEIUYUH KPUTHYECKOH CKOPOCTH
Bajla poTOpa NEHTPpU(YIH; CpaBHEHHE ONBITHBIX M PACUCTHBIX




JaHHBIX, (OPMYIHMPOBKA BBIBOJOB IO HTOraM BBITIOJHCHHS
1ab0paTOpHBIX PadoT.

UccnepoBanue HanpsykeHWW B LWIMHIPUYECKOM COCYIE C
KOHMYECKUM [JHUIIEM W IUIOCKOW KPBIIIKOM, HarpyKEHHOM
BHYTPEHHUM JaBiieHueM (BuptyanbHas YWJIP): o3nakomiieHne
CTY/ICHTOB CO CXEMOH JIabOpaTOpHOW YCTAaHOBKH M METOIMKOU
BBIITOJIHEHUS paboThI; CpaBHEHUE MOJIYYEHHBIX
SKCIEPUMEHTAIIBHBIX M TEOPETUUYECKUX JAaHHBIX IO BEIUYMHAM
nedopManuii CTEHKHA COCyJa U BBI3BABIIUM HMX HAINPSIKCHUSIM;
MOJIrOTOBKA BBIBOJIOB IO HMTOTaM BBINOJIHEHUS J1a0OPaTOpHOMA
paboTHI.

[11]

HccnenoBanne yCTOWYMBOCTH —IMJIMHAPHYECKOW  OOOIOYKH,
HarpykeHHOW BHemHUM naBienueM (YWJIP): o3nakomieHwue
CTYJIEHTOB C NOHATUSMHU IIOTEPH YCTOMYUBOCTH TOHKOCTEHHOM
000JIOUKH M KPUTUYECKOTO JaBIICHUS; YCBOCHUE MU METOJIUKU
BBIITOJIHCHUS paboThI; CpaBHEHUE ITOJTyYEHHBIX
SKCIEPUMEHTAIbHBIX W PACYETHBIX JIaHHBIX 10 BEJIMYUHE
KPUTHYECKOI'O0  JIaBJICHHWs i1 KOPOTKOTO UWIMHApPA 10
MOJIyYEHHOMY 3HAQUEHHMIO 4YKCJIa BOJH MOTEPU YCTOMYMBOCTH;
COCTABJICHME MPOrpPaMMBbl pacyeTa BEJIWYUHBI KPUTHYECKOTO
JIABJICHUS C TOMOIUIBI0 KOMIIBIOTEPA; POPMYIHUPOBKA BHIBOJOB IO

HUTOraM BBITIOJIHCHU A pa6OTI)I.

[11]

9. 3apaHus 1J1sl CAMOCTOSITEILHOI PadoThI CTY/IEHTOB

Tekymas camoctositenbHas pabdota cryaeHToB (CPC) mo nucuuruinHe

«PacyeT W KOHCTPYMpOBaHME MAIIMH U aIlapaTroBy,

HaripaBJICHHasA Ha

yrayOJeHne W 3aKpeluieHHe 3HAaHWW CTYJEHTa, Ha pa3BUTHE MPAKTHUYCCKHUX
YMEHHUM, BKJIIOYAET B ce0s1 CIAEAYIONIUE BUIbI PabOoT:
— paboTa C JEKIMOHHBIM MaTepuajoM, IMOUCK U 0030p JUTEpaTypel H
AJIEKTPOHHBIX HCTOYHUKOB WH(GOpPMAIIMM 1O TEeMaM, BBIHECEHHBIM Ha

CaMOCTOATEILHYIO TPOPAOOTKY;
MOJTOTOBKA K MPAKTUYECKUM, JJA0OPATOPHBIM 3aHITHSIM U IK3aMEHY.

Ne Bcero 3anaHus, BONpPOCHI, VIS CAMOCTOATEIbHOI0 Yueno-
TeMBbI Yacos nu3y4eHus (3a1aHNs) MeTOANYeCKOoe
ob0ecrieyeHue
1 2 3 4
1,2 18 [ToaroroBka k pyOexkHOMY KOHTPOJIO 10 Teme Nol,2 [1,2,3,4]
Osnakomnenue ¢ ['OCTamMm Ha KOHCTPYKTOPCKYIO
JIOKYMEHTAIUIO:
I'OCT 2.101-2016 Ha BuAL W3LEIAA U HX
CTPYKTYDY;
I'OCT 2.102-2016 Ha BuUAB KOHCTPYKTOPCKHX
JIOKYMEHTOB;
I'OCT 2.103-2016 Ha ctaguu pa3pabOTKH KOHCTPYK-
TOPCKOM JTOKYMEHTAlLlUH.
3 12 [ToaroroBka K pyOeKHOMY KOHTPOJKO Mo Teme Ne3 [1, 2,5, 6]
Oznakomnenne c¢ ['OCTamm Ha KOHCTPYKLMOHHBIE
MaTepHaIbl:




I'OCT 380-2005 Ha yriepoAucThbie CTaaud OOBIKHOBEH-
HOT'0 Ka4ueCTBa;

I'OCT 1050-2013 Ha yriepoaucTbie KauyeCTBEHHbBIC
CTaJu;

I'OCT 19283-73 Ha HU3KOJETUPOBAHHbBIC CTAJIH;

['OCT 5632-2014 na BBICOKOJIETHPOBAHHBIC CTAJIH;
I'OCT 10885-85 Ha n1BYXCIIOHHBIH JINCTOBOM ITPOKAT:
['OCT 1412-85 na cepble 4YyT'yHBI.
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[ToaroroBka Kk py0eKHOMY KOHTPOJIO 110 TeMe Ne 4:
YcBoeHHME  OCHOBHBIX IIOHATHM UM OINPEIEICHUI
0e3MOMEHTHOI1 Teopur 000JI04€K, METO/1a TIOTyYEHUs
ypaBHEHHI paBHOBeCHs 000JIOUYEK BPAIICHUS, a TAKKE
ypaBHEHUH, ONMCHIBAKOLIUX nedopManuu u
IepeMeleHnsl Todek (cedeHuil) obosouek Mo
BO3JE€UCTBUEM  Harpy3ku. M3ydenwme  mpumepos
NPWIOXKEHNUS YPAaBHEHMH OE3MOMEHTHOM TeopuM K
OCHOBHBIM (popmMam 00607104YEK BpaIICHHUS.

[1,2,5,6,9,
10]

[InacTuHKM U OBICTPOBpALIAOIIMECS IUCKU: MOHATUE O
IUIACTUHKaX M Jguckax. HWx  ¢opma, Harpyska.
HanpspkeHne u HanpshKeHHOE COCTOSIHME MaTepualia B
IUIaCTUHKaX W JHCKax. Pacuer  cUMMETpUYHO
Harpy’>KeHHbIX KPYIJIbIX IJIACTHH.

[1, 2,5, 6, 12]

Pa3sbemHblE  coeAMHEHHMsT B amNmapaTOCTPOCHUU:
(aHIeBBIC COCTMHEHUS, TPEOOBAHMS K HUM. Y CJIOBHBIN
IPOXOA M YCIOBHOE [aBJIEHUE, NPUCOETUHHUTENbHbIC
pasmeps! ¢nanna. Knaccudukanus dradies: neapHbIE U
CBOOO/THBIE ¢bnaHLBL, (dopMmbl IIPUBAJIOYHBIX
noBepxHocTel Quianues. [Ipokiagku ¥ NMpoOKIIag04YHbIE
MaTepHalbl, TpeOOBaHUS K HUM. TeopeTHuyecKre OCHOBBI
pacuera  ¢QmanueB.  becduanineBsie  pa3zbeMHBbIE
COEJMHEHUS], UX KOHCTPYKIIMU U IPUMEHEHHE.

[1,2,3,5,6]

CocraBnenue pacuera (GIaHIEBBIX COCAMHEHUN C
npuMeHeHneM OBM.

[1,2,3,5,6]

ITonroroBka k pyoeKHOMY KOHTPOJIIO 1o Teme Ne 5.
Osznakomnenne ¢ ['OCT 14249-89 "Cocynsl w
anmapatbl. HopMbl 1 MeTO/IBI pacyeTa Ha NMPOYHOCTH" B
9acTH pacyera 000JI0YEK, HarpyKEHHBIX BHYTPEHHHM
JaBleHUEeM:  BbIOOp  BENUYMHBI  KO0d(duumeHra
MPOYHOCTH CBAPHOTO IIIBA, ONPEICICHUE JIOITYCKAeMbIX
HamnpsDKeHUH, B TOM 4HCIE - JUIsI MaTrepuajoB He
yKa3aHHBIX B TaOJIUIIAX

I'OCT 14249-89, ycBoeHMEe HOPMATUBHBIX METOOB
pacdyeTa OCHOBHBIX (hOpM 000JIOUEK, pabOTAIOIIUX IO
BHYTPEHHUM JIaBJICHHEM. Y CBOCHHE METO/MKA pacyera
Y3JI0B YKPEIICHHS KpaeB OTBEPCTHI B TOHKOCTEHHBIX
000JI0YKaX.

[1,2,3,4,5,6,
9
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[ToaroroBka Kk pyOexxHOMY KOHTPOJIIO 110 TeMe Ne 6.

Osnakomnenne ¢ [OCT 14249-89 "Cocynsl u anmaparsl.
HopMbl u MeTOnbl pacuera Ha NIPOYHOCTH" B YACTH
pacuera  00o0JIOueK, Harpy>KeHHBIX Hapy>KHBIM
JIABJICHUEM: YCBOCHHME TIoHATHS '"PacueTHas miinHa
annapara’, 03HAaKOMJICHHE C pPacyeTOM JOIyCKaeMOIo

[1) 2) 3) 4) 5) 6)
8]




JABJICHHS, HUCXOIS W3 YCJIOBHSA INPOYHOCTH M YCIIOBUSA
obecrieyeHus YCTOWYHBOCTH LHUAJIMHIPUYECKOU
oOeualiky, pacueToM IJIJIKMX amlapaTroB M anIapaTos,
NOAKPEIUICHHBIX KOJIBL[AMH JKECTKOCTH, a TakKke C
pacueToM 000J04eK Ha KPUTHYECKOE COCTOSHUE IIpH
JEHCTBUM JONOJHUTENIBHBIX HAarpy30K (CHUMAIOUIMX U
M3THOAIOIIHNX ).

7 8 [ToxroroBka k pyoexxHOMYy KOHTpoiro o teme Ne "7: | [1, 2, 4,5, 6]
VYcBoenue nouaTus "kpaeBou 3pdekt", ero NnpuIuHbl U
CIIEICTBUE, THUIIOBBIX  '"ciaydyaeB"  BO3HUKHOBEHMS

kpaeBoro addekra. O3HaKOMIIEHHE C  METOJIO0M
OTIpeNIeJICHUs]  KPaeBbIX  CHWJIOBBIX  (DaKTOpOB,  CO
CHOCOOOM  COCTaBNICHUSI HSKBHBAJICHTHBIX PaCUETHBIX
CXeM y3lla CTBIKa COMNpSTaeMbIX D3JEMEHTOB, a
TaK)Ke C pe3ylbTaTaMu peIIeHHUs KpaeBOW 3afaud Ui
OCHOBHBIX (hopm oOostouek BpameHus (umHIp, chepa,
KOHYC). YcBOeHUE Mep K CHHXEHHIO KpPaeBbIX
HaIlpsHKECHU.

10. PacueTHo-rpajduueckas paéora
PacuetHo-rpaduueckas pabota He IPEAYCMOTPEHA YUYCOHBIM TUIAHOM.
11. KypcoBasi pabdora
KypcoBas paGoTa He npeaycMoTpeHa y4eOHbIM IIAHOM.

12. KypcoBoii npoekt
KypcoBoii mpoekT He MpeyCMOTPEH Y4eOHbBIM TUTAHOM.

13. ®oHa OLIEHOYHBIX CPEACTB IJIsl MPOBeAEHHsI IPOMEKYTOYHOM aTTeCTAIUN
00yJamuxcs no JUcCuumInae (MoxyJaio)

B mporecce ocBoeHusi oOpazoBaTeIbHON MPOrpaMMbl y 00yYarolierocs B
X0J1€ U3Y4YEHUS! AUCHUIUIMHBI «PacyeT U KOHCTPYMPOBAHWE MAILIMH W aniapaToBy
JOJDKHBI ~ OBITh  CQOPMUPOBAHBI  OOIIEKYJIbTYpHAasT H  MPOQECCHOHATIbHAS
kommerenuu OK-7, T1K-5.

YPpOBHH OCBOECHUSI KOMITETEHLIUU

Nunekc ®opMyHMpoOBKa:
OK-7 CrocoOHOCTh K CAaMOOPTaHHU3AIIMN U CaMOOOPa30BaHUIO
Crynenu YpOBHEU OTnuuuTenbHbIE TexHonoruu CpencrBa n
OCBOEHUSI KOMIIETCHIIMU IIPU3HAKH (GopMHpOBaHUS | TEXHOJOTUH OLIEHKH
IToporosslii 3Haer: npuHUMNUaiIbHOE | Jleknuwy, IIpakTueckue u




(YZIOBIIETBOPUTEIILHBIN )

paznuune MEXITY
MalllMHOM M  amnmnapaTroM;
OCHOBHBIE  TpeOOBaHUS,
MIPEIbSBISIEMbIC K
KOHCTPYKIIUSIM MAIMH |
arnmaparos; CTaIuu
MPOSKTUPOBAHHUS
TEXHOJIOTHYECKUX
arrmaparos.

YmMmeer: BbIOMpATH
KOHCTPYKIIMOHHBIH
MaTepuan st
W3TOTOBIICHHUSI
0TpacIeBOTO
o0opynoBaHus B
3aBHCUMOCTH  OT  €ro
TEXHOJIOTHYECKUX
rapamMeTpoB (paboueit
TEMIIEPaTypbl, JABJICHUS
cpenpl U ee  (hUBHKO-

XUMHYECKHUX CBOMCTB).

Bnaneer: ¢ mnpobenamu
METOAAMU  pacyera Ha
IIPOYHOCTb, JKECTKOCTh U

YCTOMYMBOCTH  THUIOBBIX
3JIEMEHTOB (y3moB)
TEXHOJIOTUIECKOTO
o0opynoBaHus
XUMHAYECKHX "
He(dTera3zoBbIxX
MTPOU3BOJICTB.
IIpoBUHYTBII 3HaeT: MNPUHLIMIIHAIBLHOE
(xopo110) paznuuue MEX]Ty
MallMHOM M  anmaparoM;
OCHOBHbIE  TpeOOBaHUS,
peabsBIIsiEMbIe K
KOHCTPYKIIMSM MAIIMH |
anmnaparos; CTaJIuu
MIPOEKTHUPOBAHHUS
TEXHOJIOTUYECKUX
armaparos;
OCHOBBI METOJIOJIOTHH U
oOrme TIPUHITUTIBI
KOHCTPYUPOBaHHUS
TEXHOJIOTHIECKOTO
00opyIOBaHUsI.
YwMmeer: BbIOMpATH
KOHCTPYKLMOHHBIN
MaTepuan s
W3TOTOBIICHHS
0TpacIeBOrO

o0opynoBaHus B

MPAKTHYECKHE
3aHSTHS,
nabopaTopHbIe
paboThI

nabopaTopHbIE
pabOThI BBITIOJHEHBI C
HEOOIBIIUMU
3aMEUaHUsIMHU,
UMEINCh
3aTpyIHEHUS npu
OTBETE Ha
JIOTIOTHUTETILHBIC
BOIPOCHI;

HE BITOJIHE
3aKOHYEHHbBIE
BBIBOJIBI B OTBETE Ha
BOIPOCHI Ha
JK3aMCHE
[IpakTnueckue U
nabopaTopHbIe
paboTHI BHITIOJIHEHBI C
HEOOIBIIUMU
3aMeUYaHUsIMHU,
MMeNHUCh HeOobIIne
HETOYHOCTH npu
OTBETE Ha
JOTIOTHUTETIbHBIC
BOTIPOCHI;

UMEIOTCSL  HEeTpyObIe
OIIMOKHU WIIH
HETOYHOCTH npu

OTBCTC Ha BOIIPOCHI
Ha 3K3aMCHEC




3aBUCHMOCTH  OT  €ro
TEXHOJIOTHYECKUX
rapamMeTpoB (paboueit
TEMIIEpaTypbl, JABJICHUS
cpensl U ee  (UMKO-
XUMHUYECKHUX CBOMCTB).

Bnaneer: METOdaMU
pacyera Ha MPOYHOCTD,
JKECTKOCTD u
YCTOMYHMBOCTh  THUITOBBIX
3JIEMEHTOB (y3110B)
TEXHOJIOTHYECCKOTO
o0opynoBaHus
XAMHYECKHAX 51
HedTeraszoBbIx
ITPOU3BO/ICTB.

Bricokwuii 3HaeT: MNPUHIUIIHAIBHOE

(oTIMYHO) paznu4ue MEXTY

MallMHOW U  ammapaToM;
OCHOBHbIE  TpeOoBaHuS,
MIpeIbsBIsiEMbIe K
KOHCTPYKIIUSM MAaIINH |
anmnaparos; CTaINH
MIPOEKTHUPOBAHHUS
TEXHOJIOTUYECKUX
anmnaparos;

OCHOBBI METOJIOJIOTMH U
oOrmrue TIPUHITUTIBI
KOHCTPYUPOBaHUS
TE€XHOJOTHYECKOI0
0o0opynoBaHUs;
METaJIJINYECKHE "
HeMeTaNTIN4YecKue
KOHCTPYKIIMOHHBIE
MaTepHalbl,
MIpUMEHSIeMbIe st
W3TOTOBJIEHUS
OTpaciIeBOro
o0opynoBaHUs, CBOMCTBA
1 OOIIYI0 XapaKTePUCTUKY
ITHX MaTepuaios,
TUHAMUKY U3MEHEHUS
CBOMCTB MaTepHAIOB IpPH
HU3KHUX U BBICOKHUX
TEMIIepaTypax, KpHUTEPHUU
BbIOOpa
KOHCTPYKIIMOHHBIX
MaTepHaJloB st
W3rOTOBJICHHUS MallUMH U
anrmaparos.

YwMmeer: BBIOMPATH
KOHCTPYKIMOHHBII

IIpakTuueckue u
nabopaTopHble
paboOThl  BBIMOJIHEHBI
oe3 3aMeYaHui,
CTYIEHT  CBOOOJHO
OTBEYAECT Ha
JOTIOJIHUTEIIbHBIE
BOIIPOCHI;

CTYJIEHT yMeer
ONepupOBaTh
CIelHaTbHBIMU
TEPMUHAMHU,
UCIIOJIb3YET B OTBETE
JIOTIOJTHUTEIbHBIN
Martepuan,
WJUTIOCTPUPYET
TEOPETUYECKHUE
MTOJIOKEHUS
PaKTUYECKUMHU
npuMepamMu

npu OTBETE Ha
BOIIPOCHI Ha
JK3aMEHe




MaTepHan TSt
W3TOTOBIICHUS
0TpPAacjIeBOTrO
obopymoBaHus B
3aBHCUMOCTH  OT  €ro
TEXHOJOTHIECKHIX
rapamMeTpoB (paboueit
TEMIEPaTyphl, JIaBICHUS
cpenpl U ee  (hUBHKO-

XUMHUYECKHUX CBOMCTB).
Bnaneer: B mosHOM Mepe

METOJJaMH  pacueTa Ha
IIPOYHOCTh, JKECTKOCTb U
YCTOMYMBOCTh  THUIIOBBIX
3JIEMEHTOB (y310B)
TE€XHOJIOTHYECKOI0
o0opynoBaHus
XUMHYECKHUX U
He(Tera3zoBbIX
ITPOU3BOJICTB.
HNunekc DopMyIIUpPOBKA:
I1K-5 CriocoOHOCTh TPUHUMATD ydacTHe B paboTax 10 pacueTy u
IIPOEKTUPOBAHMIO JI€TAJIEH U Y3JI0B MAIIMHOCTPOUTEIBHBIX
KOHCTPYKIUH B COOTBETCTBUH C TEXHUUYECKUMU 3aJJaHUSIMU U
HCIIOJIb30BAHNEM CTAHJIAPTHBIX CPENICTB aBTOMATHU3ALNH
IIPOEKTUPOBAHHUS
Crynenu ypoBHe# | OTnuuuTenbHble IpU3HAaky | TexHonoruu CpenctBa n
OCBOEHUSI KOMIIETEHINH (hopMHpOBaHMSI | TEXHOJOTHH OLEHKU
IToporossIii 3Haer: OCHOBBI | JIekmuu, [IpakTnueckue u
(YZIoBIE€TBOPUTENBHBIN) | 0€3MOMEHTHON TEOpPHUH | IPaKTUUYECKHE | JJabopaToOpHbIE
pacuera CUMMETPUYHO | 3aHSTHS, paboOThl  BBIMOJIHEHBI
Harpy>K€HHBIX nabopaTopHble | C HEeOOJIbIIINMU
TOHKOCTEHHBIX 000JI04eK | paboThI 3aMeUYaHUsIMU,
BpallleHus, yCIIOBUS HUMEJHChH
CYILLIECTBOBaHUS oe3 3aTpyJHEHUS pu
MOMEHTHOT'O OTBETE Ha
HaIPSDKEHHOTO COCTOSIHUSA JIOTIOJTHUTEIIbHBIE
MaTepuaia 00010YeK. BOIIPOCHI;
YmMmeer: BBITOJIHATh HE BIIOJIHE
pacueTsl Ha MPOYHOCTH, 3aKOHYEHHbIE
JKECTKOCTb " BBIBOJIBI B OTBETE Ha
YCTOMYMBOCTh  THIOBBIX BOIIPOCHI Ha
JJIEMEHTOB ~ MallMH U JK3aMEHe

armapaToB B COOTBETCTBUH
roCyJapCTBEHHBIMU
CTaHJapTaMH, B TOM YHUCJIE
Ha OBM c npukiagHbiMu
MIPOTrpaMMHBIMHU
Cpe/icTBaMu.

Brnaneer: ¢ mpobGemamu




NPAaKTHYECKUMHU HaBBIKAMHU
KOHCTPYUPOBAHHUS
THUIOBBIX
TEXHOJIOTUYECKUX MAIINH
U anmapatoB C Yy4eToM
ycnoBuid  MX  paboT B

COOTBETCTBYIOIIUX
OTpaCIIeBBIX
MIPOU3BOJICTBAX.

[IpoaBuHYTHII 3Haer: OCHOBBI

(xoporo) 0€3MOMEHTHOM TEOPUH
pacuera CUMMETPUIHO
Harpy>KeHHBIX
TOHKOCTEHHBIX ~ 000JI04eK
BpallleHus, yCIOBUS
CYIIIECTBOBAHUS 0e3
MOMEHTHOT'O

HaIIPSKEHHOTO  COCTOSIHUS
MmarepHaia 000JI0ueK;
HOPMATHUBHBIM pacyeT Ha

MIPOYHOCTh u
YCTOMYMBOCTh PA3IUYHBIX
dbopm 0001049eK
BpallleHUsI, Harpy>KeHHbBIX
BHYTPEHHUM I
HApYy)XKHBIM  JIaBJICHHEM;
YCIOBHUS MOTEpHU
MPOAOJBHOM "
MIONIEPEYHON
YCTOMYMBOCTH
TOHKOCTEHHBIMU

o0OosoukamMu, MyTH UX
MOBBIIIIEHUS; OCOOCHHOCTH
pacueta HMUIUHAPUYCCKUX
000J10YCK,

HOJIKPEIUICHHBIX
KoJbplaMu KECTKOCTH,
CHoCcoOBI YKpeIUIeHUs
KpaeB OTBEPCTHM B
TOHKOCTEHHBIX 000JI0YKaX,
pacuer YKPETUISIOIINX
AIIEMEHTOB Pa3INIHBIX
THUIIOB.

YMeeT: KOHCTPYHPOBAThH
ACTaJIi U Yy3Jibl THUIIOBOT'O
000py/lOBaHUs C Yy4ETOM
pa3IAYHBIX
TEXHOJIOTUYCCKUX yC.HOBI/Iﬁ
ero paboThl u B
COOTBETCTBUU C
JIEUCTBYIOIIUMH
ToCyaapCTBCHHBIMHA

IIpakTrueckue u
nabopaTopHbIS
paboOThl  BBITIOJTHEHBI
C HEOOJIBIINMHU
3aMeUYaHUsIMU,
UMeNIHCh HeOOoJbIINe
HETOYHOCTHU npu
OTBETE Ha
JIOTIOTHATEIILHBIC
BOIIPOCHI;

UMEIOTCS  HErpyOBbIe
OLIMOKHU WIH
HETOYHOCTHU npu

OTBCTC Ha BOIIPOCHI
Ha 3K3aMCHEC




CTaHJapTaMH,

PUMEHSICMBIMH npu
POCKTHPOBAHUHU B
obnactu MallIuH u
anmnapaTtoB XHMHUYCCKUX M
He(Tera3oBbIX
POU3BOJICTB,;

BBIIIOJIHATh  PACUEThl Ha
MPOYHOCTh, JKECTKOCTh U
YCTOMYMBOCTh  THUIIOBBIX
9JIEMEHTOB  MallMH |
armnapaTroB B COOTBETCTBUU
rocyapCTBEHHbIMU
CTaH/IapTaMH, B TOM YHUCJIE
Ha OBM c npukiagHbIMu
MIPOrpaMMHBIMU
CpeICTBaMU.

Biageer: npakTrueckumu
HaBBEIKAMH
KOHCTPYHPOBAHUS
THITOBBIX
TEXHOJIOTHYECKNX MAaIlIMH
W anmapatoB C Y4ETOM
ycloBUi uX paboT B

COOTBETCTBYIOIIUX
OTpacIIeBbIX
MIPOU3BOJICTBAX.

Bricokui 3Haer: OCHOBBI

(oTIMYHO) 0€3MOMEHTHOM TEOpUH
pacuera CUMMETPUIHO
Harpy>KeHHBIX
TOHKOCTEHHBIX  000JI0YEK
BpallleHus, yCIOBUS
CyIIIECTBOBAHUS 0e3
MOMEHTHOTO

HATPSDKEHHOTO  COCTOSTHUS
MaTepuaia 000JI0YeK;
HOPMATUBHBIM pacyer Ha

MIPOYHOCTH u
YCTOMYMBOCTh Pa3INYHbIX
dbopm 000J109CK
BpallleHUsl, Harpy>KEHHbIX
BHYTPEHHUM WU
HapyXHbIM  JaBJICHUEM;
YCIIOBHS MOTEPH
IIPOIOJIBHOM u
MIONIEPEYHON
YCTOMYMBOCTH
TOHKOCTCHHBIMH

o0omoukamMu, MYTH HX
MOBBLIIICHHS; 0COOEHHOCTH
pacuera IMJIMHIPUYECKUX

[IpakTnueckue u
nabopaTopHbIe
paboTHl  BBITIOJIHEHBI
0e3 3aMEeYaHni,
CTyJIGHT  CBOOOIHO
OTBEYaET Ha
JIOTIOTHATETLHBIC
BOIIPOCHI;

CTYICHT yMeeT
OIIePUPOBATH
CHeHaTbHBIMH
TEPMHUHAMH,
UCIIONIE3YET B OTBETE
JIOTTOJTHUTETbHBIN
MaTepua,
WLTIOCTPUPYET
TEOPETUYECKHE
MTOJIOKCHHUS
MPAKTUYECKUMHU
puUMepaMu

npu  OTBETe  Ha
BOIIPOCHI Ha
dK3aMEHE




0005104EK,

MOJKPETICHHBIX
KOJIbIIAMH HKECTKOCTH;
CIOoCOObI YKpEIJIEHUS
KpaeB OTBEPCTHUI B
TOHKOCTEHHBIX 000JI0YKaX,
pacuer YKPETUISIOLIUX
HIIEMEHTOB Pa3IUYHbIX
THUIIOB;

OCOOEHHOCTH U XapakTep
KpaeBbIX CHIL,
nedopMaruit u
HANPSDKEHUH, MPUYUHY U
TUTIOBEIC clrydau
BO3HUKHOBEHHUS KpPaeBOIO
addekra; croco6
onpeeneHus KpaeBbIX
CUJIOBBIX (dakTopoB;
OTIaCHOCTh KpaeBoro

addexra A pazaTUIHOrO
poda  KOHCTPYKIIHOHHBIX
MaTepHalioB; pacyeT y3JIOB
CThIKa 00OJIOUEK C YYETOM
KpaeBoro dddexra.

YMeer:  KOHCTPpyHMpPOBaTh
JIeTald U Y376l THUIIOBOTO
000pyIOBaHUS C YYETOM
pa3IMYHBIX
TEXHOJIOTHYECKHUX yCIOBHIMA
€ro paboThI u B

COOTBETCTBUU c
JIEUCTBYIOLLIUMH
roCyJapCTBEHHBIMHU
CTaHJapTamH,
MIPUMEHSIEMbIMU npu
MPOEKTUPOBAHUH B
obnactu MaIuH u
arnrapaToB XUMHUYECKUX M
He(dTera3zoBhIX
MIPOU3BO/ICTB;

BBITIOJIHSITH ~ PacyeThl Ha
MPOYHOCTh, >KECTKOCTb U
YCTOMYMBOCTh  THIIOBBIX
9JIEMEHTOB  MallMH H
armapaToB B COOTBETCTBUH
rOCYJapCTBEHHBIM
CTaHJapTaMm, B TOM YHUCJE
Ha OBM c npukiagHbiMu
MIPOrpaMMHBIMHU
Cpe/icTBaMu.

Bnaneer: B monHoW Mepe
MPaKTUYECKUMHU HAaBBIKAMU




KOHCTPYHPOBAHUS
THIIOBBIX
TEXHOJIOTMYECKUX MAaIIuH
U anmaparoB C y4eToM
ycloBUM HUX paboT B
COOTBETCTBYIOIINX
OTpaciIeBbIX
IIPOU3BOJICTBAX.

[Ipaktuueckue u  jnabopaTopHble  paOOThl  CUMUTAIOTCA  YCIELIHO
BBITIOJIHEHHBIMU B CJy4yae MpPEJOCTaBIICHUS B KOHIIE 3aHATHUN, OTBEIACHHBIX Ha
BBINIOJIHEHUE OTOM pabOThl, OTYETa, BKIIOYAIOIIETO TEMY, XOA paloThl,
COOTBETCTBYIOILIME PacyeThl, pUCYHKH M HOANUCH (MpU HAJIM4YMHU), U OTBETE Ha
BOMNPOCH (3amuTe) mo Teme padoTel. lllkama orneHWBaHUS — «3auTeHO» / «HE
3a4TEHO». «3auTE€HO» 3a MPAKTHYECKYI0/Ja00paTOpHYI0 pabOTy CTaBUTCSA B
cllyyae, €CIM OHa TMOJHOCTBI0O M TPABUJIBHO BBIMONHEHA, W TIPU 3TOM
oOyyJaromumcsl MoKa3aHO CBOOOHOE BJIaJICHHE MAaTepUalioM Mo Aucuuiuinae. «He
3aYTEHO» CTAaBUTCA B Cllydae, €Clii pa0oTa BBHINOJHEHA HEBEPHO W/WIM HE
MOJTHOCTHIO, M OHA BO3BpAIIaeTCs CTYACHTY Ha JOpabOTKy, a 3aTeM BHOBb CIAETCs
Ha MPOBEPKY MPETogaBaTelio.

CaMmocTosTenbHass paboTa CUMTAETCS YCIEUIHO BBIIOJHEHHOW B Ciyyae
IPEIOCTABIICHUSI OTYETa MO KaXJI0oM Teme. 3ajaHue JJi OTYETa COOTBETCTBYET
NyHKTY 9 paboueil nporpammsl. OlleHMBaHHE OTYETOB MPOBOAUTCS MO MPUHIIUITY
«3auTE€HO» / «HE 3aYTEHO». «3auTE€HO» BBICTABIAETCA B Ciydae, €CIM OTYeT
0(opMIIEH B COOTBETCTBUU C KPUTEPUSIMHU:

- TIPaBWIBHOCTH OpOpMIICHHS OTUeTa (TUTYJIbHASI CTpPaHHIlA, OTJIaBICHUE U
oopMIIEHHE UCTOYHUKOB);

- YPOBEHB PACKPBITHUS TEMBI 0TYETa / MPOPAOOTAHHOCTH TEMBI;

- CTPYKTYpUPOBAHHOCTh MaTepuaa,

- KOJIMYECTBO MCIIOIh30BAHHBIX JTUTEPATYPHBIX UCTOYHHKOB.

B cnydae ecnaum kakoW-nuMOO M3 KPUTEPUEB HE BBINOJIHEH, OTYET
BO3BpaIaeTcs Ha 1I0pabOTKYy.

K sk3ameHy 1o qucumiInHe 00yJaroniruecs TOMyCKaTCs PH:

— TMPEIOCTAaBJICHUH U 3aIIUTE OTYETOB 10 BCEM MPAKTUYECKUM 3aHATHUSM;
— TMPEIOCTAaBJIICHUH U 3aIIUTE OTYETOB 10 BCEM JIaDOpAaTOPHBIM paboTaMm.

DK3aMeH claeTcs o OmieraM, B KOTOPBIX MPEACTABICHO 2 TEOPETHUECKUX
Bompoca 3 mepedns «Bompocel mist sk3ameHay. OlneHUBaHUE MPOBOIUTCS TIO
NPUHLUIY  «OTIUYHO»  /  «XOpoumo» /  «yJOBJICTBOPUTEIHHO»  /
«HEYIOBJIECTBOPUTEIILHO.

«OTAMYHO» CTaBUTCS TPHU MPABUIHLHOM, MOJIHOM M JIOTHYHO TOCTPOSHHOM
OTBETE, YMEHHH OIEPHPOBATh CHCIHAIHLHBIMA TEPMUHAMH, HCIIOJH30BAHUHA B
OTBETE JOMOJHUTEIBHOTO MaTepHuana, WIIIOCTPUPOBAHUH TEOPETUYECKOTO
MOJIO’KEHUSI MPAKTUYECKUM MaTepHaIOM. «XOPOIIO» CTaBUTCS, €CIM MPH OTBETE
UMEIOTCS HerpyOble OmMOKM WM HETOYHOCTH. B cimyuae 3arpyaHeHHs B
UCIOJIb30BaHUU MPAKTUYECKOTO0 MaTepuaia M He BIOJHE 3aKOHYCHHBIX BHIBOJOB
W 000011IeHUH B OTBETE, CTABUTCS OIICHKA «YJIOBJICTBOPUTEIILHOM.




«HGYI[OBJIGTBOPI/ITGJ'IBHO» CTaBUTCA IIPH CXCMATUYIHOM HCIIOJIHOM OTBCTC U
HCYMCHHH OIICPHUPOBATH CIICHHUAJIbHBIMHU TCPMHUHAMHA WUJIN UX HC3HAHHH.

Bonpocsl aiq 3a4era
3ader HE MPEeNyCMOTPEH YU€OHBIM TUIAHOM.
Bonpocsl 1151 3xk3aMeHa

1. Mammna, anmnapat. [IppuHuunuansHoe paznuaue Mexay HUMUA. MalinHHbIN
Y anmnapaTHbId TEXHOJOTUYECKHE MpoIecchl. [Ipumepsl MalMH U anmnapartos.

2. Craguu pacdera ammapatoB. OCHOBHBIC 3a/1ayd, peracMbie Ha KaKIOH
CTa/IUH.

3. OcHoBHblE TpeOOBaHMsI, MPENBABISEMBbIE K MalllMHAM M almapaTam.
Hopmanuzanus v yHupuKaus y3J10B MalllvH U allapaToB.

4.  OcHOBHBIE TpeOOBaHUS, NPEIBABISIEMbIE K  KOHCTPYKIIMOHHBIM
MarepuagaM,  HCIOJIb3YEMBIM  JUIA  H3TOTOBJIEHHS  TEXHOJIOTMYECKOTO
000pya0BaHUSI.

5. OcobeHHOCTH BBIOOpAa KOHCTPYKIIMOHHBIX MaTE€pUaliOB, UCIIOJIb3YEMbIX B
00opy1I0BaHUH, pabOTAIOLIEM NP MUHYCOBBIX TEMIIepaTypax.

6. Oco0eHHOCTH BBIOOpa KOHCTPYKIIMOHHBIX MaTEpPHUAJIOB, MCIOJIb3YEMbIX B
o0opyioBaHuM, pabOTAIOIIEM MTPU BEICOKUX TEMIIEpaTypax.

7. O6miast xapakTepUCTUKAa METaUIMYECKUX KOHCTPYKIMOHHBIX MaTepHUATIOB
(cranmeid, 4yryHoB, UBETHbIX MeTauioB). [IlpuMeppl HUX UCHOJIB30BaHUS B
TEXHOJIOTUYECKOM 000PYI0BaHUU.

8.  OOmas  XapakTepucTUKa  HEMETAUIMYECKUX  KOHCTPYKIMOHHBIX
MaTepuaios. [Ipumepsl UX UCTIOAB30BaHUS B TEXHOJOTHYECKOM 000PYAOBAHUU.

9. IlyTn CHM>KEHMS pacxo/1a KOHCTPYKIMOHHBIX MaTEPUAJIOB.

10. Bompocbl  onTUMH3AIMKM  TPU  KOHCTpyHpoBaHuu.  Kpurtepun
ontumasibHOCTU. CAIIP.

11. Kouctpykropckass nokymentamus. ECKJ[. Buabl KOHCTPYKTOpPCKHX
JNOKYMEHTOB. Bubl u3enuu, ux CTpyKTypa.

12. Cragum pa3pabOTKM KOHCTPYKTOPCKOM TOKYMEHTAIUU (TEXHUYECKOE
3aJlaHi€ — TEXHUYECKOE MPEITIOKEHUE — ICKU3HBIN MPOEKT — TEXHUYECKUM MPOEKT
— paboumii MPOEKT).

13. TOHKOCTEHHbBIE U TOJICTOCTEHHbIE 000JOYKH, MPUMEPHI UX MPUMEHEHHS.
VYcnoBue TOHKOCTEHHOCTH 0000uku. MemOpana. HanpspkeHuss U1 HanpsbKeHHOE
COCTOSIHUE MaTepHuaia B TOHKOCTEHHBIX U TOJICTOCTEHHBIX 000J0UYKaX.

14. OGonouku BpamieHus. OCHOBHBIE TIOHATUS, ONPEACICHUS U
COOTHOILICHHS.

15. Cxema cwJl MU MOMEHTOB, JEHUCTBYIOIIMX HA 3JIEMEHT TOHKOCTEHHOM
obonouku. Hampasnenus ux neiicTBus, npaBuia 3HaAKOB.

16. OOGmre NpUHIMIBI COCTABIECHUSI YpaBHEHUN paBHOBECHs O€3MOMEHTHOMN
teopun oOomnouek. [mmnoressl JlsiBa — Kupxroda. VYpaBHeHuss paBHOBecus
aneMeHTa 00osiouku (Jlammaca) v 30HBI 000JIOYKH.



17. beamomenTHass 000y04YKa. YCIOBHS CYIIECTBOBaHUS OE3MOMEHTHOTO
HaIPSHKEHHOTO COCTOSTHUS.

18. Hedopmammu sneMeHTa 000J04KU. [IpaBuna 3HaKOB aJid JUHEHHBIX U
YTJIOBBIX MepeMenieHnil. MepuauoHallbHbIE U KOJbIEBbIC YIUIMHEHHS 3JIEMEHTA.

19. MepuauonanbHast M KOJbleBas KpUBU3HBI 00010ukd. ["ayccoBa kprBU3HA
noBepxHocTu odonouku. Knaccudukanus Gopm 1 moBepxHOCTEH 000JI0UKH.

20. [IpuMeHeHne OoOUIUX YpaBHEHUN OE3MOMEHTHOM TEOPHHU K OIPEICICHUIO
cun S u T u nepemeniennii A 1 © B MWIMHAPUYECKON 000JI0YKE, HArpy KEHHOU
ra30BbIM JIABJICHHEM.

21. Teopunm NOPOYHOCTH, HUX MPAKTUYECKOE MPUMEHEHUE. Y CIOBUS
IPOYHOCTH.

22. Kospdumment npounoctu capuHoro mBa (Y). Bumel cBapHBIX IIIBOB.
Paznienka KpOMOK O[T CBapKy.

23. Koucrpykiunonnas npubaska (C), e€ cinaraemoe, X onpeneacHue .

24. HopMaTuBHBIM pacdy€T TOHKOCTEHHBIX UWJIMHJPOB HAarpyKEHHbIX
BHYTPEHHUM JIaBJICHUEM.

25. PacuetHoe u pabouee qaBieHue. [ napo- 1 MHEBMOUCIBITAHUS alllapaToB.
VYcnoBue NpoOYHOCTH ITPU THIPOUCTIBITAHUY.

26. Pacuer HampspkeHMH u3ruba OT JEeMCTBUS COOCTBEHHOIO Beca B
TOPU30HTAJIBPHO  PACIOJIOKEHHBIX — ammaparax. PacueTHas cxema, OIIOPbI
U3ru0aroIuX MOMEHTOB.

27. Pacyer BBINYKJIBIX JHUIN  (TIOJYIIAPOBBIX, TOPOCHEPHUUECKUX,
IIUINITHYECKUX ). IX TpUMeHeHue.

28. KOHCTpPYKTHBHBIE Pa3HOBUIHOCTM KOHWYeCKHMX AHUIL. KoH(y3opsl u
muddy3opsl (KOHUYECKHE nepexoibl). Ux mpuMeHeHue U pacyer.

29. PacueT miIocKux U TapenbyaTbix AHULL. VX npuMeHeHue.

30. Ocnabnenue o6osiouek oTBepcTUsiMU. CHocoOBbl YKperieHus Kpaés
orBepcTUil. OCHOBHBIE TUIIOBBIE KOHCTPYKIUH y3JI0B YKPEILJICHUS.

31. O6mue NpUHIUIIEI pacy€Ta y3JI0B YKPEIUICHUS! OTBEPCTHUH.

32. llenp © mOCIENOBATENBHOCTh pacueTa BEPTHKAIbHBIX allapaToB
KOJIOHHOTO THUIIAa Ha BETPOBYKO Harpy3ky. Pacuérmas cxema. Berposon
U3ru0AIOIIUNA MOMEHT.

33. Ilonarue 00 yYCTOMYMBOCTM TOHKOCTEHHBIX oOOoJjouek. Kpuruueckoe
nasnenue. IlpakTuyeckue mnpuMepsl HEOOXOAMMOCTH pacyeTa 0O0O0JOYeK Ha
YCTOUYUBOCTb.

34. Pacyer MIMHHBIX LWIMHAPOB Ha YycTtoWuuBocTh. Popmyna bpecca,
YCIIOBHUS €€ IPUMEHEHMUS.

35. Pacuer KOpOTKMX UWJIMHIPOB Ha YycToWuuBocTh. PDopmyna Museca,
YCIIOBHUS €€ IPUMEHEHMUS.

36. Kputndeckas u pacdeTHast IJIMHA IMJIHH]IPOB.

37. KOHCTPYKITMH ¥ pacyeT KOJIEIl )KECTKOCTU. TpeOoBaHUs K HAM.

38. OcHOBBI HOPMATHUBHOTO METOJA pacyeTa LUIUHAPUYECKHX 00euaeKk Ha
YCTOMYHUBOCTb.

39. Bausiare 106aBOYHBIX HArpy30K (M3ruOaronInX, OCEBBIX COKMMAIOIINX ) Ha
YCTOMYMBOCTbD amnmapara.



40. KpaeBoit >¢dekr. [IpyunHa U THUIMOBBIE CIydyal €r0 BO3HHUKHOBEHUSI.
Pacniopnas cuna.

41. XapaktepHble 0COOCHHOCTH KPAEBbIX HAMPSKEHUH.

42. OnpeneneHue KpaeBbIx CUIIOBBIX ¢akTopoB P o u M_o (meiicTBuTenbHas
U DKBUBAJICHTHAs PACUETHBIE CXEMbI, YPABHEHUSI COBMECTHOCTH PaJMAIIbHBIX U
yrioBeIx Aedopmanumii). [lpaBuna 3HakoB mia cwil U jaedopmaruid. YacTHbie
YIOPOUIECHUSI YPABHEHUI COBMECTHOCTHU AehOpMaIIHiA.

43. Hanpsixenust ipu KpaeBoM 3(dexTe, ero ornacHoCcTh, MEphl K CHUYKEHUIO
HETaTHBHOTO BO3JICHCTBUA KpaeBoro 3ddekra.

44. Tlnactunel U jgucku. Dopmbl MIacTUH W AUCKOB. WX cxoacTBa u
paznuuus. [Ipumeps! miacTuH U 1uckoB. HampspkeHus v HanmpsHyKEHHOE COCTOSIHUE
MaTepuaia IIaCTHH U JUCKOB.

45. Knaccupukaumss ¢nanueB. WX KOHCTpYKUMH M NPUMEHEHHE.
[TpucoenunurensHble pa3mepsl  ¢raHua. IloHATus yciaoBHOro mnpoxoaa U
YCIIOBHOTO JJaBJICHMUS.

46. TpeOoBanusi K ¢uaHneBbIM coequHeHUusIM. OcHOBHBIE  (HOPMBI
MPUBAJIOYHBIX TOBEPXHOCTEN (hJIaHIIEB, X IPUMEHEHHE.

47. Tlpokyagkyd ¥ MPOKIAIOYHbIE MaTepuaibl A (IaHIEBbIX COCIUHEHUN,
UX MPUMEHEHHE.

48. becdnaHieBble pa3beMHbIE COEAMHEHNUS, UX MTPAKTUUYECKOE IPUMEHEHUE.

Ilpumepvt KOHMPOILHBIX 6ONPOCOB U 3A0AHUIL 0J151 NPOBEOCHU MEKYULE20
KOHMpPOAA U HPOMEINCYMOYHOU ammecmayuu no umo2am O0Ce0eHUs
OUCHUUNIUHBL, A maKxyce 014 KOHMPOAA CAMOCHOAMENbHOU padomol
00yuarowe2ocsa no omoeIbHbIM pazoeiam OUCUUNIUH.

Monyns 1
Templ: BBogHas gacts; MeTomonorus KOHCTpynpoBaHus; KOHCTpYKIIMOHHBIE MaTEepHaIIbI
Ne Bomnpocsr OrneHou. OTBETHI
OaILIbI 1 2 3 4
YKaKUTE CTPOKY, 1 Tenmoobmennuk, | Ucnapurens Bynkep Kongencarop
1 | comepxarryio OTCTONHUK ABTOKJIaB Pextud. Cymuika
[uex Monxyc KOJIOHHA Hentpudyra
HAMMEHOBAHUS OJTHUX Hacoc
TOJIBKO aIapaToB
Monayns 2
Tewmbl: besmomeHnTHas Teopust 0600U€eK
No Bomnpocsr Ouenou. OTBETHI
OasIBI 1 2 3 4
. VKaKuTe YCIOBHUE, HA 1 g _ 0 g -0 g 1 g 0
KOTOPOM OCHOBBIBAETCS R R R R
BBIBOJT (hOPMYIT JUIsI
TOHKOCTEHHBIX COCYJIOB

Monyns 3
Tewmsl: Pacuer annaparoB Ha Psx ; YKpemiieHue oTBepcTuii

| Ne | Bompocs! | Onenou. | OTBETHI




OasuIbl 1 2 3 4
B dopmyme 1 1,0 15 2,4 2,6
1 [o]* = min {Z; 3 ﬂ},
My Mpa L 2]
ONPEIENAIONIEH BETUINHY
HOPMAaTUBHOTO JIOIYCK.
HaIpsDKEHU JJIs1 MaTepuasia
paboTaroniero npu BEICOKOM
t°, ykaxute 3HaueHne ko>pd.
3araca NpOYHOCTH Nyy
Monyns 4
Tewmbl: Pacuer anmapatoB Ha Puap ; Pacder anmapaToB Ha BETPOBYIO HArpy3Ky
No Bomnpocsl OueHou. OTBETHI
OaJLITBI 1 2 3 4
Ot xakux 1 Ot Ot Ot Ot ynpyrux u
1 | xapakTepHucTHK MIPOYHOCTHBIX | YIIPYTHUX | TUTACTUYCCKUX | TUIACTHYCCKHX
KOHCTPYKI[HOHHOT'O (os; o1) (E; ) (ew)
Marepuaia 3aBUCUT
BEJIMYHMHA
KPUTHUYECKOTO
ABJICHUS?
Yemy paBHa 1o 1 1,2 15 2,4 4,6
I'OCT 14249-89
2 | BenmmuuHA KO3(.
3amaca
YCTOMYUBOCTH JJISI
MJIHHIPHYECKUX
o0oJtouex (rmpu
YCIIOBUH Gyp<Or)
Mogyns 5
Tewmbr: PacyeT anmapatoB ¢ yueTom KpaeBoro dddexra
No Bompocsl OueHou. OTBETHI
OaJITBI 1 2 3 4
VYkaxure MPUYUHY 1 CoeaunHenne Paznuunsiii | Pasnuunas | [lelictBue
1 | BOBHHMKHOBEHUS KpaeBoro KOHCTPYKTUBHBIX Marepuan JKECTKOCTh | BHYTPEHHE
>dgexra b ceucnmsx 0-0 Ccromonow | mmx | anmaparas | ramncms
K.OPH?’S? armapara . . ceueHH - 31IEMEHTOB Ce‘I(e)HI/II/I 0-
Lmane Z2MX 111 ! o
£ 6k M, k_/: K CPaBHEHHIO
LR EERT ¢ ApyruMH
T "1 1 TIO/L yTIIOM NPYT K CEYEeHUAMH
ApYTY
14. O6pa3oBaTe/ibHbIE TEXHOJOTUH
Peanmszanns KOMIIETEHTHOCTHOI'O rnoaxonaa [IPEyCMAaTPUBACT

WCIIOJIb30BAaHUE B Y4E€OHOM TIPOILIECCE AaKTUBHBIX W HWHTEPAKTUBHBIX (Popm
MPOBENCHUSI 3aHSATUH B COYETAHWW C BHEAYIUTOPHOM pabOTON C IIETbIo
dbopMupoBaHUS U PA3BUTHS MPO(HECCHOHATHFHBIX HABBIKOB 00YYaIOMUXCSI.




B yuebHOM mpolecce TpU HW3YYEHMHM JUCHHUIUIUHBI HCHOJB3YIOTCS
cienyromue (opMbl MPOBEICHUS 3aHATUM:

— JIEKIIUM C W3JI0KEHUEM OIPEIEICHUN OCHOBHBIX IMOHATHW, M3y4acMbIX B
pamMKax JUCHMIUIMHBI, MOAPOOHBIM ONHCAHMEM M JOKa3aTeIbCTBOM
HauOosiee BaXKHBIX CBOMCTB 3TUX NOHATUH M UX B3aUMOCBS3EH JApYyr C
APYTOM,

— TMpakTUYEeCKHe | JIabopaTOpHbIE 3aHATUS C MOAPOOHBIM H3yUYECHUEM
OCHOBHBIX CBOMCTB IIOHATHM, W3Yy4a€MbIX B paAMKAX JIACLUIUIVHBI,
BBIICHEHUEM MX B3aUMOCBSI3E€U APYT C IPYTOM B IIPUMEPAX U NPAKTHUECKUX
3a/1avax;

— MHIUBHUIYaJIbHbIE U KOJUICKTMBHBIE KOHCYJIBTALlMM C AKTUBHBIM y4acTHEM
oOyuaroluxcs 1o HauOoJiee CIOXKHBIM YacTsIM TEOPETUYECKOro MaTepuaa
JTVCLUAIUIAHBL;

— caMmocTosTeNbHas padoTa MO BBITOJIHEHHIO 33JaHUI IO OCHOBHBIM pa3jeiiaM
JVCHUTUIAHBI.

15. MIEPEYEHb YYEBHO-METOIUYECKOI'O OBECITEYEHUSA
JJIAA OBYYAIOHIUXCSA 11O JUCIHUIIJIMHE

OCHOBHAZ JIMTEPATYPA

1. PacyeT u KOHCTpyMpOBaHME MAIIUH W alapaToB MHILEBbIX MPOU3BOJACTB.
[TpakTuky™m [DneKkTpoHHBIN pecypc]: yueoHoe mocooue/ A.H. Octpuxos [u ap.].—
DJIEKTPOH. TEKCTOBBIE JaHHbICe.— BopoHek: BOpPOHEXKCKHMI TroCyaapCTBEHHBIN
YHUBEPCUTET WHXKEHEepHBIX TexHonoruii, 2014.— 200 c.— Pexwum poctyma:
http://www.iprbookshop.ru/47446

2. Medonbre M.H. OcHOBBI pacueTa 1 KOHCTPYHPOBAHHSI MAIIIMH U allllapaToB
nepepadaThIBAIOIINX MPOU3BOACTB: Kypc jdekuuit / Medoases M.H., MeszeHnoB

A.A. — Hosocubupck: HoBocuOupckuii TrocyAapCTBEHHbI  arpapHbli
yauBepcuteT, 2011. — 109 c. — Tekcr: »aeKTpoHHBIA // DIEKTPOHHO-
OoubmuoTeuHast cucrema IPR BOOKS: [caiT]. — URL:

https://www.iprbookshop.ru/64755.html

3. PacyeT u KOHCTpyupOBaHHE MAIlMH M aNMapaToB MUIIEBBIX MPOU3BOJCTB.
[Mpaktukym: yuebnoe mocobue/ A.H. OctpukoB [u ap.]. — Boponex:
BopoHexckuil TocyJapCTBEHHbI YHUBEPCUTET MHXKEHEPHBIX TeXHojoruii, 2014.
— 200 c. — ISBN 978-5-00032-052-5. — TeKcT: 31eKTpOHHBIN // DIEKTPOHHO-
OubMoTeUHast cucrema IPR BOOKS: [caiiT]. — URL:
https://www.iprbookshop.ru/47446.html

4. http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=352

JOIIOJIHUTEJIbHAS JIMTEPATYPA

5. Pacyer u KOHCTpYMpOBAaHHE MAIIMH W aIapaToB IHIIEBBIX MPOU3BOJICTB.
VYuebnuk mist By3oB. / moa pen. OctpukoBa A.H.— 2-e mu3a. mepepad. U mom. —
CII6.: Uzn. PAIIII, 2009. — 408c. Dx3eMIuisapsl Bcero:4


http://www.iprbookshop.ru/47446
https://www.iprbookshop.ru/64755.html
https://www.iprbookshop.ru/47446.html
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=352

6. Bunorpanos, C.H., Tapannes, K.B. KonctpynpoBanue u pacder 3JIeMEHTOB
TOHKOCTEHHBIX COCYJZIOB: YueOHoe nmocooue. - [lensa: M3n-so I1I'Y, 2004. - 136 c.
Pexxum moctyna: http://window.edu.ru/resource/878/36878/files/stup104.pdf

7.TOCT 14249-89. Cocynsl u anmapatbl. HopMmbl M MeToAbl pacuera Ha
npoyHoctb. — M.: M3a. CranmaptoB, 1989. Bmen. 01.07.89. — 62c. Pexum
noctymna: http://standartgost.ru/g/TOCT 14249-89

8.TOCT P 51273-99. Cocyasl u anmapatsl. Hopmbl 1 MeTONbI pacuera Ha
NpoYHOCTh. OnpeeneHre pacueTHhIX YCHIMM JIJIs1 annapaToB KOJIOHHOTO THUMA OT
BETPOBBIX HArpy30K M cericMuueckux BosaenctBuii— M.: I'occrangapt Poccun,
1999. Bgen. 06.05.99. — Ilc. Pexxum JOCTyma:
http://standartgost.ru/g/TOCT_P_51273-99

9.TOCT P 51274-99. Cocyasl u ammapaThl. AmmapaThl KOJOHHOTO THIIA.
Hopmel n MeToab! pacuera Ha mpoyHOCTh.— M.: ['occtannapt Poccun, 1999. Bren.
06.05.99. — 11c. Pexxum noctyna: http://standartgost.ru/g/TOCT P_51274-99

10. TOCT 24755-89. Cocynsl u amnmapatbl. HopMbl U MeTOABI pacuera Ha
MPOYHOCTh YKperuieHus: oreepetuil.— M.: M3a. Cranmapros, 1989. Been. 01.01.90.
— 33c. Pexxum nocryna: http://standartgost.ru/g/ITOCT_24755-89

METOANYECKUE YKA3AHUA

11. Huxkutun A.M., 3abpyackuit B.T., Illnaitnep M.I. «JlabopaTopHsiii
NpakTUKyM»: MeToanuecKkue ykazaHus K J1abopaTOpHbIM padoTaMm MO KypcCy
«Pacder u KOHCTpYHUPOBAHKWE MAIIIMH W aapaToBy» I CTYJACHTOB HaIPaBICHHUM
15.03.02 Texuonoruyeckue MamuHbl U odopyaoBanue u 21.03.01 Hedrerazoroe
neno. - Ourense: M3a-so OTU (puman) CI'TY umenu Narapuna 10.A., 2021. — 36
c. Dx3eMIusIpbI Bcero:30

12. Hukutun A.UN., lnaitnep M.I'. «Pacder KpyribIX CIUIONIHBIX U
KOJIBIIEBBIX IJIACTUH, HATPY>KEHHBIX CUMMETPUYHO». MeToaudeckue yKazaHus K
BBITIOJTHEHUIO TPAKTUYECKON paboTel. - DHrenbc: M3a-so OTU (bmman) CI'TY
umenun  larapuna  FO.A., 2021. - 11 c. Pexum  pgocryna:
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?ldResurs=24118&rashi

renie=pdf

[TPOI'PAMHOE OBECIIEYHEHUE

NuctutyT unMeer omepauudoHHble cucteMbl Windows, cTaHaapTHbIE
o(UCHBIE MPOTPAMMBI, JICKTPOHHBIC BEPCUN YUCOHUKOB, TOCOOUI, METOIMUECKUX
pa3paboTOK, yKa3aHUM M pPEKOMEHJAIMi IO BCEM BHJAM Y4eOHOW paloThl,
MPEAYCMOTPEHHBIX pabodeil MporpamMmoi, HaxosIIMecs B CBOOOJHOM JOCTYyIIE
JUJISl CTYICHTOB, OOYYaIoImMXcsl B BY3e€.

KoMIIeKT MyIbTUMETUMHBIX OPUIOKEHUN K JEKIUAM.

BuprtyanpHas naGopatopHas paborta «McciaemoBanuwe HampsiKeHUN B
UUAJMHIPUYECKOM COCYJl€ C KOHUYECKHUM JHHUIIEM M TUIOCKOM KPBIIIKOH,
Harpy>K€HHOM BHYTPEHHUM JIaBJICHUEM.


http://window.edu.ru/resource/878/36878/files/stup104.pdf
http://standartgost.ru/g/ГОСТ_14249-89
http://standartgost.ru/g/ГОСТ_Р_51273-99
http://standartgost.ru/g/ГОСТ_Р_51274-99
http://standartgost.ru/g/ГОСТ_24755-89
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=24118&rashirenie=pdf
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=24118&rashirenie=pdf

Ha kadenpe paspaboran makeT mporpaMMHOrO OOECIeueHHus pacuera
CHJIOBBIX (DaKTOPOB M KOHCTPYKTHUBHBIX 3JIEMEHTOB Ha DBM, KOTOpBIii BKIIIOYAET:

1. PacueT u3rubaromumx BeTpOBBIX MOMEHTOB.

2. Pacuer ykpermieHus KpaeB OJJMHOYHBIX OTBEPCTHUH.

3. Pacuer kpaeBbIX CHJI U MOMEHTOB B Y3JIaX COINPSDKEHHUS DSJIEMEHTOB
TOHKOCTEHHBIX COCYJIOB, HATPYKEHHBIX Ta30BbIM JaBICHHEM.

4. PacueT yCTOHYMBOCTH IIWJIMHAPHUYECKUX O0OO0JIOUEK, HArpyKEHHBIX
BHEIIHUM JaBJICHHUEM.

5. PacueT KpuTHYECKHX CKOPOCTEH Bajia poTOpa LEHTPUYTH.

6. PacueT nenbHbBIX (pIIaHIIEBBIX COCTUHEHUH.

NHTEPHET-PECYPCBI

Enunoe okHO mocTyna k oOpa3oBarebHBIM pecypcaM http://window.edu.ru/
Caiit komnannu ACKOH http://www.ascon.ru

®opym nosezoBateneit [10 ACKOH http://forum.ascon.ru/

CaiiT HayyHO-TeXHUYeCKOTo 1entpa AIIM http://www.apm.ru/rus/
Cuctema tpexmepHoro moaenupoanusi KOMITAC-3D http://kompas.ru/

NCTOYHUKHU NOC

http://techn.sstu.ru

16. MaTepuaibHO-TEXHUYECKOE o0ecriedeHmne

YueOHasi aynuTopus AJisl NPOBeeHHs 3aHATHIA JIEKIIMOHHOT0 THUINAYKOMITJICKTOBaHA
CIIEIUATTU3UPOBAHHON MEOENbI0 M TEXHUYECKUMHU CpeACTBaMU oOydeHwus: 12 cTooB, 24 cryna;
pabouee MecTo mpemnojaBaTens; Jocka A Hamucanus ¢iaoMactepom; mpoektop BENQ 631,
PYJIOHHBIN MPOCSKITMOHHBIN YKpaH, HOYTOYK C IMOAKIIOYCHHEM K CETH C BBIXOJI0OM B MHTEepHET 1
nocTyrnoM B uH(popmanroHHo-o6pa3zoBatenbhHyto cpeny DTU (bdumman) CI'TY umenu ["arapuna
I0.A., yueOHO-HarnsigHBIE TIOCOOHWS, OOECIEYMBAIOIINE TEMAaTUYECKHE WJIUTIOCTpPAIlUU 10
paboueii mporpaMMe AUCIUTLTAHBI

ITporpammuoe obecmeuenune: Microsoft Windows 7, Microsoft Office 2010 (Word,
Excel, PowerPoint), GoogleChrome.

YyeOnass ayauropusi sl  NpOBeleHMS] 3aHATHHA  Ja0OpPaTOPHOrOo M
NMPaKTHYECKOr0 THMA, TEKYIIEro KOHTPOJISI U MPOMEKYTOYHOI aTTeCTAMHU, TPYNNOBBIX H
HHIHBHUAYAJIbHBIX KOHCYJIbTAINT

YKOMIUIEKTOBaHA CHEIHATM3UPOBAHHOW MEOEnbl0 U TEXHUYECKHUMH CpeICTBaMU
obydenusi: 10 cronos, 20 cTynseB; pabodyee MECTO MPEToOaBaTelis; JOCKa I HaMUCAHUS
MenoM. MoOunbHas MyasTUMEANIHAS annaparypa (HOyTOyK, IpOeKTOp, SKpaH).

YkoMmIuiekToBaHa 1a00paTOPHBIMH CTEHAAMHU ISl TPOBEIEHNUs 1a00paTOPHBIX padoT:

- HccnenoBanne yCTOMYMBOCTH HWIHHIPHUYECKUX OO0OJOYEK, HATPY>KEHHBIX BHEIIHUM
JTaBJICHUEM;

- HccnenoBaHne KPUTUYECKHX CKOPOCTEH Bajla pOTOpa C yYETOM T'HPOCKOIMUYECKOTO
s dexra.

MakeTbl: - OmopHas CTaHUus OapabaHHOrO ammapara; - TOHKOCTEHHBIE O0O0JIOUKU
pazIUIHON POPMBEI.


http://window.edu.ru/
http://www.ascon.ru/
http://forum.ascon.ru/
http://www.apm.ru/rus/
http://kompas.ru/
http://techn.sstu.ru/

Pabouyro mporpamMmy cocTaBuI / M.T". UInaiinep/

17. lono/iHeHUs1 ¥ U3MEHEHUs1 B padoyeil mporpamme

Pabouast mporpaMmMa nepecMoTpeHa Ha 3ace/laHuu Kapeapbl

« » 20 roxa, mporoxkon Ne
3aB. kadeapoii /B.H. Henyitkun/
BHecenHble H3MEHEHUS YTBEPIKICHBI Ha 3aCeJaHUU

YMKC/YMKH

« » 20 rojaa, mpoTokoia Ne

IIpencenarens YMKH / B.H. Henyiikux /




