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 »
[Tpoduns: «O00pyI0BaHUE XUMUUECKUX U HE(PTETa30BbIX IPOU3BOJICTBY

dbopma 00yueHus — 3a04Hast

Kypc — 4

cemectp — /

3a4E€THBIX €IUHUIl — D

YacoB B HEJIEIO — 5

Bcero yacos — 180,

B TOM YHCJIC:

JIEKIIUU — 8

MPaKTUYECKUE 3aHATUS — 8
1abopaTopHBIE 3aHSATUS — HET
camocTosATenbHas pabora — 164

3a4eT — He MPEeyCMOTPEH

DK3aMEH — 7 CEMECTP

PI'P — He mpenycMmoTpena

KypcoBasi paboTa — He TIPeTyCMOTPEeHA
KYPCOBOM MPOEKT — HE MPEAYCMOTPEH

PaGouas nporpamma o0GcysK/1eHa Ha 3ace/laHHH
Kadepel TOXII

19 urons 2023 r.. nporokoi Nel3

3as. kaenpoit b HIL Jlepkuna

PaGouas nporpamma yTBep:K/IeHa Ha 3acelaHuM
YMKH nanpagsaennss HOI /|

23 urons 2023 1., npoTokoar Ne5

Ipencenarens YMKH b e, HIL JleBkuna

Durensc 2023



1. Heau 1 3a7a94u JTUCHUILJIHHBI

VYyebnas qucuuruinHa «PacueT U KOHCTpYyHpOBaHUE MAIIIMH U aIlapaToB»
peanusyeT TpeboBaHMs (enepanibHOr0 TOCYAapCTBEHHOTO 00pa30BaTEeIbHOTO
CTaHJapTa BBICHIETO 00pa30BaHUs MO HampapieHUI0 TMoAroroBku 15.03.02
«TexHonornueckue MaliMHbl U 000PYOBAHUE.

Henbto  mpemogaBanust  auchuiuimHael  «b.1.2.17 Pacuer wu
KOHCTPYMPOBAHWE MAIllMH W ammapaToBy SBISIETCS (OPMHUPOBAHHE Yy CTYICHTOB
CHUCTEMBbI HAYYHBIX, METOJOJIOTHUECCKIUX WU MPAKTUYECKUX 3HAHHWHA, 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.

3amaun 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 TBOPUECKOTO 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 CTYZICHTOB YMEHHUS COYETATh TEOPHUIO C IPAKTUKOM.

2. Mecro nucnuminnbl B cTpykrype OOII BO

Jucuuminaa «PacyeT U KOHCTPyMpPOBAHUE MAIIMH U aIlllapaToB)» OTHOCUTCA
Kk Onoky b.1.2 BapuatuBHas yacTh. YKa3aHHas NUCIUILIMHA OCHOBBIBACTCS Ha
3HAHUSAX U YMEHUSX, MOJYYEHHBIX MPU U3ydYeHUHU JucUUIUIMH b.1.1.6 «Dusnkay,
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. «Ucropust nHayku u TexHukm», b.1.2.16 «TemnnorexHuka», a Takxke
napajyieIbHO n3yyaemMon qucuuiuinibl — b.1.3.5.1 OcHOBBI aBTOMAaTU3UPOBAHHOTO
MPOCKTUPOBAHMUS.

HeoOxonumbiM yciioBHUeM I OCBOSHUS JUCHUIUIUHBI SBJISICTCS BaJCHUE
HEJIOCTHOW  CHUCTEMOW  3HaHMW, (QOPMUPYIOIIUX  (UBNYECKYI0  KapPTHHY
OKPYXaIOIEro HaC MaTepUaIbHOTO MUPA.

3Hanus, npuoOpeTeHHble B Kypce «Pacder W KOHCTpyHpOBaHHWE MallUH 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



anmnaparoB», a TaKKe B JAJIbHEHIIEM MPHU BBINOJHEHUH NPOrpaMMbl MTOATOTOBKH,
Ipyu HAy4YHO-HCCIIEIOBAaTEIbCKOM paboTe, a Takxke B MNpodhecCHOHATbHOU
NEeSATEITbHOCTH.

3. TpeOGoBaHus K pe3y/ibTaTaM OCBOEHUS JUCIANIMHBI

N3yyenne MUCHMIUIMHBI HaAIMpaBiIe€HO Ha (QOPMUPOBAHUE CIEAYIOIIMX
KOMITETCHIIN:

1. crocoOHOCTH K caMOoOpraHu3anuu 1 camooodpasosanuto (OK-7);

2. cmnocoOHOCTh TMPUHHMATh ydacTHe B paboTax MO pacyery W
INPOCKTUPOBAHUIO JIETAJIEH W Y3JI0B MAIIMHOCTPOUTEIBHBIX KOHCTPYKIUU B
COOTBETCTBHUM C TEXHUYECKUMHU 33JaHUSMU MU HCIOJIb30BAHMEM CTaHIAAPTHBIX
CpeacTB aBToMaTn3anuu npoektupoBanus (I1K-5).

CTyZneHT TOJKEH 3HATh:

- NPUHUUIHUAIBHOE PA3IMYME MEXIAY MAIIMHOW M anmapaTroM; OCHOBHBIE
TpeOOBaHUs, MPEABABIAEMblE K KOHCTPYKUMSM MAallMH M annaparoB; CTaJIuu
IIPOEKTUPOBAHMSI TEXHOJIOIMYECKUX ANIApPaTOB;

- OCHOBBI METOAOJOTMM U OOUIMEe MNPUHIMUIBI KOHCTPYUPOBAHMS
TEXHOJIOIMYECKOro 000py10BaHus;

- METAJUIMYECKHME M HEMETAJUIMYECKUE KOHCTPYKLIIMOHHBIE MaTepualbl,
IpUMEHSIEMbIE 11 W3TOTOBJIEHHMSI OTPAacieBOro OOOpyAOBaHUS, CBOMCTBA U
OOLIyI0 XapaKTepUCTUKY HSTHX MaTEpUaIOB, JAUHAMUKY HW3MEHEHHSI CBOWCTB
MaTepualioB TMpPU HU3KUX UM BBICOKUX TEMIIEpaTypax, KpUTEpUHU BbIOOpa
KOHCTPYKIIMOHHBIX MaTEPHAJIOB ISl U3TOTOBJICHUSI MALIMH U aNlapaToB;

- OCHOBbI O€3MOMEHTHOW TEOpHM pacyeTa CUMMETPUYHO Harpy>KeHHBIX
TOHKOCTEHHBIX 000JIOUEK BpallleHUs, YCIOBHs CYIIECTBOBAHUSA 0€3 MOMEHTHOI'O
HANPSHKEHHOTO COCTOSIHUSA MaTepuasia 000I0Yex;

- HOpPMAaTUBHBIM pacueT Ha MPOYHOCTb M YCTONYMBOCTH Pa3MYHBIX (PopMm
000JI0UEK BpALLEHUS, HArPYKEHHBIX BHYTPEHHUM WJIM HApYXHBIM JIaBJICHHUEM;
YCJIOBHSI MOTEPU MPOJOJIBHOW M NONEPEYHOW YCTOMYMBOCTH TOHKOCTEHHBIMHU
000JI0UKaMH, TYTH HMX TOBBIIICHHUS; OCOOCHHOCTH pacyeTa IMINHIAPUYECKUX
000JI04€K, MOJKPEIVIEHHBIX KOJbI[AMH KECTKOCTH; CIIOCOOBI YKPEIUICHHUsI KpaeB
OTBEPCTU B TOHKOCTEHHBIX OO0O0JIOUKAX, pacyeT YKPEIUIIOMMNX 3JIEMEHTOB
Pa3IMYHBIX TUIIOB,;

- OCOOCHHOCTH M XapakTep KpaeBblX CWJ, JedopMmManuil W HampsyKEeHUH,
OPUYMHY M THUIOBBIE CIIy4al BO3HMKHOBEHHUS KpaeBoro »sddekra; crocobd
OTpEJIEICHHUs] KPAaeBbIX CHJIOBBIX (PAKTOPOB; OMAacHOCTh KpaeBoro 3ddexra s
Pa3IMYHOrO Po/ia KOHCTPYKIIMOHHBIX MATEPUAJIOB; pacyeT y3J0B CThIKa 000JI0YEK
C Y4ETOM KpaeBoro 3¢ ¢ekTa.

CTyneHT JOJKEH YMETh:

- BBIOMpATh KOHCTPYKIMOHHBIA Marepuan AJjisi U3rOTOBJIEHUSI OTPACIEBOTO
00OpyZOBaHUSI B 3aBUCMMOCTH OT €r0 TEXHOJOTHYECKUX IMapamMeTpoB (paboueit
TEMITepaTyphl, TaBIICHUS CPebl U €€ QU3NKO-XUMHIECKIX CBOWCTB);



- KOHCTPYUpPOBAThb JETAld U Y3JIbl THIIOBOTO OOOpPYAOBaHUS C Y4YE€TOM
pPa3IMYHBIX TEXHOJOTMYECKHX YCIOBUH €ro paboTbl WU B COOTBETCTBHM C
JNEUCTBYIOIIUMHA  TOCYJApCTBEHHBIMU  CTaHZapTaMy, [PUMEHAEMBIMU  IpH
IPOEKTUPOBAHUU B OOJIACTU MAIllMH M annapaTtoB XUMHUYECKUX U HEPTETra30BbIX
IIPOU3BOJICTB,;

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

CTyIeHT JOoJKEeH BIIAJETh:

- METO/JIaMH pacuera Ha MPOYHOCTH, KECTKOCTh U YCTOWYMBOCTH THUIOBBIX
AIEMEHTOB  (Y3JI0B)  TEXHOJOTMYECKOrO0  OOOpYAOBaHHMS  XUMUYECKUX U
He(TEera3oBbIX MPOU3BOJICTB,;

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

4, PacnipenesieHre TPYA0eMKOCTH (Yac.) IMCHUIJIMHBI 0 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 3 1 - - - 2
1 1-3 2 | OCHOBBEI METONOJOTHH U 27 1 - - - 26
o0mue HPUHIUITBL
KOHCTPYHUPOBAHUS
TEXHOJOTHIECKOTO
000pyI0OBaHUS.
1 3-4 3 | Koncrpykunonssle 23 1 - - - 22
MaTEPHAIIBI,
MIpUMEHsIEMbIe TUIS
W3TOTOBJICHUSI MAIIUH U
anmnapaToB.
2 5 4 | OcHoBbl  Oe3moMeHTHOM | 27 1 - - - 26
TEOpHH pacyeTa 000JI0UCK.




6-10

5 | Pacyer TOHKOCTEHHBIX 48 2 - -
000JI0YeK, HarpyKEHHBIX
BHYTPEHHUM JABJICHUCM.

10-14

6 | Pacuer TOHKOCTEHHBIX 25 1 - -
000JI0YCK, HArPyKEHHBIX
HApPY)KHBIM JIaBJICHHUCM.

14-16

7 | Pacuer anmapaToB ¢ 27 1 - -
y4eTOM KpaeBoro 3¢ ¢pexra

Bcero:

180 8 - -

8 164

5. Conep:xkaHue JIEKIMOHHOTO Kypca

Bcero
JaCOB

Ne
JeKINHN

Tema nexkuuu. Bonpockl, oTpadarsiBaemMbie HA
JICKIIUU

Yyeno-
METOANYEeCKoe
of0ecreuenue

3

4

5

1

Beoonas uacme.

[lpeamer kypca, ero 3HaueHHWE, CBSA3b C JAPYTUMH
JTUCIUTUIMHAMU. TepMUHOJIOTHS: MalllMHa W aIapar,
MAaITMHHBIN | aImapaTHbIM mporecchl. CTaauu pacyera
anmaparoB. TpeOoBaHMS K MallMHAM U armaparam.
Jluteparypa 1o TUCIMILIHHE.

[1, 2, 3,4,5]

OcHosbl  mMemoOonocuu U odwue  NPUHYUNL
KOHCMPYUPOBAHUS MEXHOLO2ULECK020 000PYO08AHUSL.
OO0mue MpUHUMIIBI KOHCTPYUPOBAHHSI O0OpYIOBaHUS.
MeToapl NPOTrHO3MPOBAaHUS KOHCTPYKUUN MalluH U
anmnaparos. Bompocsr ONTUMHU3ALNH npu
KOHCTPYMPOBaHUHU. Kpurepun ONTUMHU3AIINH.
CucTemMHBIN aHaIIN3.

CAIIP. Ennnas cucrema KOHCTPYKTOPCKOH
nokymentanuu  (ECKJl). Buasl wusnmenuit u  ux
CTPYKTypa. Buapl KOHCTPYKTOPCKHUX JOKYMEHTOB.
Craguu pa3paboTKu KOHCTPYKTOPCKOM JOKYMEHTAIIHH.
Bonpockl yHM(UKanMM ¥ HOpMalM3allUU 3JIEMEHTOB
MaIlIMH U anmnaparoB, Paael 1uamMeTpoB, HOMUHAIbHBIX
00BbEeMOB,  YCIIOBHBIX  JaBjieHui, PexkomeHmanuu
HAUYMHAIOIIEMY KOHCTPYKTOpY. BubOpocTolikocTs U
BUOpO3aIUTa MaIIKH.

[1, 2,5, 6]

Konucmpykyuonnvle mamepuanvl, npumeHsemvle O
U320MOBNEHUSA MAWUH U ANNAPAMOo8.

TpeboBaHus, TpEeabSBIsIEMbIE K KOHCTPYKIIMOHHBIM
martepuanaMm.  V3mMeHeHne — (PU3MKO-MEXaHHMYECKUX
CBOICTB MaTepuajoB C YBeJIHMYEHHEM (ITOHMKEHUEM)
temneparypbl. OcoOeHHOCTH BBIOOpAa KOHCTPYKIIMOH-
HBIX MaTepHalioB [JIsi 00OpyAOBaHMS, pabOTaroImero
Opd  MHHYCOBBIX  TeMIleparypax  XJaJoJIOMKOCTb
cranei.

OcobeHHOCTH BBIOOpa KOHCTPYKLIMOHHBIX MaTEpHajoB
Ui 000py/noBaHMs, pPAOOTAIOMIET0 TIPH  BBICOKUX
temneparypax. lIOHATHS CHHETOMKOCTM M KpacHO-
JIOMKOCTH, TOJI3Y4E€CTH, JUIMTEIbHOW TPOYHOCTH,

[1, 2,5, 6]




penakcanuu HanpspbkeHuil.  Ciiydau  OTpUUIATETBHOTO
NpPOSIBJIICHUSI pEJaKCallui HampsHKeHUH, Mepsl K ee
cHmkennto. OOmas xapakTepuCTHKa CTalled U HX
OpUMEHEHHEe B MAalIMHO- W  allapaToCTPOCHHH:
yriaepoaucras  crajib  OOBIKHOBEHHOI'O  KadecTBa,
KaueCTBEHHasl (KOHCTPYKIMOHHAs) CTallb, JIMCTOBOM U
COPTOBOHM TMPOKAT, JBYCJIOWHBIA IpokaT (OmmeTan),
HU3KO-, CpPEHE- U BBICOKOJICTUPOBAHHBIE CTAIH.

OO01mas xapakTepuCTHKa YYT'YHOB, [IBETHBIX METAJUIOB,
UX CIUIaBOB, IUIACTMAcC M JPYIUX HEMETAJUTHYECKHX
MaTepuaioB, HX IMpPUMEHEHHE B  MAIlIUHO- U
annapaToCTPOCHUH.

OcHogvl bezmomenmHoU meopuu paciema 060.104ex.
Tonkoctennsie 000s0uku. OOJacCTh WX NPUMEHEHUS.
BHyTpeHHue cuinbl ¥ MOMEHTHI, BO3HHUKAIOIIUE B
TOHKOCTEHHBIX  00O0JIOUKax  IOJ  BO3JAEHUCTBHEM
n30bITOYHOrO  AaBieHus.  OOOJOYKKM  BpallleHusl.
OcHoBHbIE MIOHSTHS, OIpeeICHUS
u cootHomenus. Jomymenus JlsBa - Kupxroda.
YpaBHEeHUs paBHOBECHUS 000JI0UEK BPAILICHHUS.
VYpaBHEeHHE paBHOBECHUS d3JeMEHTa 000J0ukH (ypaB-
HeHue Jlamaca) W ypaBHEHHE paBHOBECHS 30HbI
obOonouku. HampspkeHUss ¥ HaNpsOKEHHOE COCTOSIHUE
MaTepuaiga  TOHKOCTEHHOW  OOOJOYKM  IpU €€
0CECHMMETPUYHOM Harpy>KE€HUH. VYcnoBus
CyLIECTBOBaHUSI ~ O€3MOMEHTHOTO  HaIlpsHKEHHOTO
COCTOSIHUSI MaTepHasa 000JI0ueK.

Hedopmaruu u nepemenieHus B 0007109Kax BpalICHUSI.
[TpaBuia 3HaKOB Ul BHYTPEHHUX CHJIOBBIX (DaKTOPOB,
JUHEWHBIX W  YIJIOBBIX  mepememenuit.  OO0mue
OCHOBHBIE  ypaBHEHHS  O€3MOMEHTHOH  TEOpHH
TOHKOCTEHHBIX oOosouek. Ilpumepsl npunoxeHus
ypaBHEHHI OE3MOMEHTHOM TEOpUH K OCHOBHBIM
dbopmaM oOosouek BpalieHus (UWIMHAP, KOHYC,
cdepa), Harpy>eHHbIM ra30BbIM WIH
TUAPOCTATUYECKUM JIaBJIEHUEM JKUKOCTH.

[1, 2,4, 5]

Pacuem monkocmennvix 000104eK, HASPYHCEHHBIX
BHYMPEHHUM OABTIEHUEM.

Teopun NpoyHOCTH, UX NMPAKTUYECKOE IPUMEHEHUE.
VcenoBuss  mpounoctu.  OOmue  MOAXOAbl K
ONpPEACICHUIO TONIMHBl CTEHKHM TOHKOCTEHHBIX
obOonouek. Pacuer munumuapuyeckux o00JI0UEK Ha
npoydocte 1o ['OCT 14249-89 "Cocyasl u
annapatel. HopMbl u  Meroasl pacyera Ha
npouHocTh". Pabouee u pacueTHOE JaBlIeHUE.
Omnpenenenre BETUYHHBI JOMYCKAEMBIX HaNpPsLKEHUH,
yueT BIMSAHUS CBapHbIX LIBOB. Buasl mBOB, KO3(d-
(GUIMEHT NPOYHOCTH cBapHOro IBa. KoHCTpyKIMOHHas
npubaBKa K TOJNIIHMHE CTEHKU 00O0JIOUKH, €€ cllaraeMeble.
I'mapo — ¥ THEBMOMCHBITAaHWE AamNNapaTroB, UX
HazHaueHue. I[IpoOHoe naBieHHWE TUAPOUCIBITAHHS.
PacueT Ha NPOYHOCTH NPU 'MAPOMCIIBITAHUY aNNapara.

[1,2,4,5,6]




VY4er coOCTBEHHOTO Beca MpU pacuere ropU30HTAIBHO
PacIOJIOKEHHOTO armnapara.

Tunel KpbllIEK W JHUIL annaparoB, UX MPUMEHEHHE.
Hopmarusueiii (mo T'OCT  14249-89) pacuer
MOJIyIIAPOBLIX,  Cc(hepHuecKux,  TopochepruuecKux,
TapenbyaThiX, INIOCKUX M JUTUNTUYECKUX JHUII Ha
IIPOYHOCT.

Konunueckue nuuma u nepexoasl. KOHCTpYKTHUBHBIE
Pa3HOBUIHOCTM KOHMYECKHMX JIHHUIL, UX HOPMAaTHUBHBII
pacyeT Ha NPOYHOCTb.

Pacuem monkocmennvix 000104€K, HASPYIHCEHHBIX
HAPYICHLIM OABTIEHUEM.

OcobeHHOCTH pacyeTa COCYAOB, padOTaroLIUX

[0/l BO3JIEHCTBUEM CHKUMAIOLIUX  HArpy3ok.
[Tonsitue 00 YCTOHYHBOCTH 000J104€K.
Kpurnueckoe JaBJICHUE. Pacuernas u
KpUTHYECKAsl JUIMHA UIMHIpA.

Koporkue wu amunHble wMIUMHApPHL. OcobOeHHocTH
IIOTEPU YCTOMYMBOCTH JJsl JJIMHHBIX W KOPOTKHX
HUWIMHIPOB. OrmpeneneHue KpUTUYECKOrO JIaBICHUS
JUIsl JUIMHHBIX M KOPOTKMX UWINHAPOB. Dopmyiibl
bpecca u Museca.

Koaddunument 3amaca yctoWuuBocTH;  (HAKTOPHI,
BIUSIOUIME Ha ero BeduuyuHy. Kosblia KeCTKOCTH, X
Ha3HaueHHe, KOHCTPYKIMU' U pacdyeT Ha IPOYHOCTH.
Metonuka  pacyera  TOHKOCTEHHBIX  IMJIMHIPOB,
Harpy>KeHHBIX HapyxHbIM AasieHueM 1o I'OCT 14249-
89.

VYdyer 100aBOYHBIX  Harpy3ok (CKUMAlOIIMUX H
U3ruoOaIKX), JACWCTBYIOIIMX HAa  BEPTUKAJIbHO
pPACIIOJIOKEHHBIM  ammapar. Y CTOMYMBOCTh — JTHUIIY
pa3anyHOi GOPMBIL.

[1,2,4,5,6]

Pacuem annapamoeg c yuemom xpaesoeo 3¢pgpexma.
KpaeBoii »dpdexr. Dusnyeckuili CMBICH, TPUYHHA U
TUIIOBBIE CIy4ad BO3HMKHOBEHHS KpaeBoro s¢dexrta.
Pacniopnas cuna. OcoO0eHHOCTH KpaeBbIX HaIpPsLKEHUH.
[IpaBuna 3HaKOB s KPaeBbIX CUJIOBBIX (DaKTOpOB,
pasvaIbHBIX U YTJIOBBIX MEPEMEIIECHUH.

Omnpenenenue KpaeBbIX CHJIOBBIX (baxTOpoB.
VYpaBHEHHS] COBMECTHOCTH paJUalbHBIX M YIJIOBBIX
nepemenieHni  (neopmanuii) KpaeB CONpsraeMbIX
AJIEMEHTOB, UX YaCTHBIE yNpolleHus. [leicTBuTenpHas
U DKBHMBAJICHTHAs €M pacueTHas CXeMa y3ja CThIKa
COTpSATaeMbIX 3JIEMEHTOB.

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

[1,2,4,5,6]




6. Coaep:kaHue KOJUIOKBUYMOB
VY4eOHBIM IJIaHOM HE MPEeTyCMOTPEHBI.

7. IlepeyeHb NPAKTHYECKUX 3aHATHI

Ne
TeMbI

Bcero
JacoB

Ne
3AHATUA

Tema NMPAKTUYECKOI'o 3aHATHA. 3aJIaHI/IH, BOIIPOCHI,
OTpaﬁaTbIBaeMbIe HA MPAKTHYIECCKOM 3aHATHH

YueHo-
METOAHYECKOoe
odecrmeyeHue

-

3

4

5

1,2

OnpeneneHue  TOMIMIMHBI  CTEHKM  LWJIMHIPUYECKOM,
cepuueckoil, KOHMUECKOH 000J0YKHU U MIOCKOT0 JHHIIA.
HeoOxonuMocTh  yKperuleHHs KpaeB  OTBEpPCTUH B
TOHKOCTEHHBIX 000s104Kax. M3ydyeHue MeTOIUKU pacueTa
YKPEIUIEHUSI OTBEPCTUM.

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

[1,2,3,5,6,9]

OtpaboTka METOJIMKU COCTABJIICHHS  HOKBUBAJICHTHOU
pacueTHOI CXEMBbI y3J1a CONPSDKEHHsI 000JI04EK BPAICHHUS,
Ha KOHKDPETHBIX MPAKTUYCCKUX NpuMepax. UMCIIeHHBIH
pacueT KpaeBbIX CHIIOBBIX ()aKTOPOB.

[1,2,3,4,5,6]

8. IlepeyeHnb JJa6OpaTOPHBIX padoT

Y4eOHBIM MJIAHOM HE MPEyCMOTPEHBI.

9. 3apaHus 1J1sl CAMOCTOSITEILHOI PadoThI CTY/IEHTOB

Texymas camoctositenbHas padorta cryaeHToB (CPC) mo auciuriivHe

«PacyeT W KOHCTPYHpOBAaHME MAIIMH U aIIapaTroBy,

HarpaBJICHHasd Ha

yrayOjieHne ®W 3aKpeluIeHHe 3HAaHWW CTYJCHTA, Ha pa3BUTHE MPAKTHUYCCKHUX
YMEHUM, BKIIIOYAET B ce0s1 CIASAYIONIUE BUIBI PaboT:

paboTa C JEKUMOHHBIM MaTepHaloM, IOUCK W 0030p JHUTEepaTypbl U

AJIGKTPOHHBIX HCTOYHUKOB HMH(POpPMAIMU IO TeMaM, BBIHECEHHBIM Ha
CaMOCTOSITENIbHYIO POPAOOTKY;

IIOATrOTOBKA K IIPAKTHYCCKHUM, J'Ia60paTOpHBIM 3AHATHAM U OK3aAMCHY.

Ne Bcero 3agaHust, BONpPOCHI, VIS CAMOCTOSATEIbHOI0 Yueno-
TeMBbI Yacos nu3y4eHus (3a1aHNs) MeTOANYeCKOoe
obecreyenue
1 2 3 4
1,2 28 [ToaroToBka K pyoexHOMY KOHTPOIIO IO Teme Nel,2 [1, 2,3, 4]
Osnakomiienne ¢ ['OCTamum Ha KOHCTPYKTOPCKYIO
JIOKYMEHTAIUIO:




T'OCT 2.101-2016 ®Ha BuAbl H3OEIUd U HX
CTPYKTYDPY;

I'OCT 2.102-2016 Ha BuUABI KOHCTPYKTOPCKHX
JIOKYMEHTOB;

I'OCT 2.103-2016 Ha cTtaguu pa3pabOTKH KOHCTPYK-
TOPCKOM JTOKYMEHTAllUH.

22

[TogroToBka k pyOEKHOMY KOHTpPOJNIO IO Teme Ne3
Oznakomnenne c¢ ['OCTamum Ha KOHCTPYKI[MOHHBIE
MaTepuabl:

I'OCT 380-2005 Ha yriepoaucThie CTald OOBIKHOBEH-
HOT'O KauecTBa;

I'OCT 1050-2013 Ha yriepoaucTbleé KaueCTBEHHBIE
CTaJIu;

I'OCT 19283-73 Ha HU3KOJIETUPOBAaHHbBIE CTAJIN;

I'OCT 5632-2014 Ha BBICOKOJIETUPOBAHHBIE CTAJIH;
['OCT 10885-85 Ha ABYXCIOHHBIN JINCTOBOM MPOKAT:
I'OCT 1412-85 Ha cepble YyT'yHBI.

[1, 2,5, 6]

26

[MonroroBka K pyoe:KHOMY KOHTPOITIO 0 Teme Ne 4:
VYcBoeHHE  OCHOBHBIX IOHATUH U OIpeJesIeHH
0e3MOMEHTHOI Teopur 000JI04€EK, METO/1a TIOJTyUEHUS
ypaBHEHMI paBHOBeCHs 000JI0UEK BPALICHHUS, a TAKKe
ypaBHEHHUH, OTMCHIBAIOIITIX negopmanuu "
nepeMenieHus: Touek  (ceueHuil) oOomouek  Hoj
BO3JICUCTBUEM  HArpy3ku. 3ydenwme  npumepos
NPUJIOKEHNUS YpaBHEHMH O€3MOMEHTHOM Teopuu K
OCHOBHBIM (popMaM 000JI0YEK BpAIICHUSI.

[11 2) 5) 6) 9)
10]

10

[InacTuHKM ¥ OBICTPOBpALIAIOIINECS TUCKU: TOHSATHE O
MJacTUHKaXx W jauckax. HWx  <¢opma, Harpyska.
Hanpsokenrne u HanpspbKeHHOE COCTOSIHME Marepuana B
IUIACTUHKAX M JWACKax. Pacyer  CHUMMETPUYHO
HArpy>K€HHbIX KPYIJbIX IUIACTHH.

[1,2, 5,6, 12]

10

Pa3bemHblE  coeaMHEHMsT B annapaToOCTPOEHUU:
(naHIEeBbIe COSMHEHNUS, TPEOOBAHMS K HUM. Y CIIOBHBIM
IPOXOA M YCIOBHOE [JaBJIEHUE, IPUCOCIUHUTEIIBHBIE
pa3mepsl pranuna. Knaccugukanus ¢uaHines: HeabHbIE U
cBOOOIHBIE (braH1bl, bopMbI MIPUBATIOYHBIX
noBepxHocTell (ranueB. [Ipoknaaku U MPOKIIAL0UYHBIE
MaTepuaibl, TpeOOBaHUS K HUM. TeopeTHuecKkre OCHOBBI
pacuera  ¢iaHueB.  becdnaHueBble  pazbeMHbIE
COEJIMHEHUS], UX KOHCTPYKIIUHU U IPUMEHEHHUE.

[1,2,3,5,6]

10

CocraBineHue pacuyera (pIaHLEBBIX COCIUHEHMH C
npuMeHeHneM OBM.

[1,2,3,5,6]

10

[ToaroroBka Kk pyOexxHOMY KOHTPOJIIO 1o Teme Ne 5.
Osznakomnenne c¢ ['OCT 14249-89 "Cocynsl u
anmapatsel. Hopmbl 1 MeTOIBI pacyeTa Ha IPOYHOCTH' B
YacTU pacyera 000JI0YEK, HAarpyKEHHbIX BHYTPEHHHUM
JIABJICHUEM: BHIOOp  BeNWYUHBI  Kod(ddunmeHTta
IIPOYHOCTU CBApHOTO IIBA, ONPENEICHHUE JOMYCKAEMBIX
HamnpsOKeHWH, B TOM 4HCJIE - JUIsI MaTepuajoB He
yKa3aHHBIX B TaOIUIIaX

I'OCT 14249-89, ycBoeHHWe HOPMATHBHBIX METOJOB
pacuera OCHOBHBIX (hOpM 000J0Y€K, pabOTAIOMIMX IO

[1) 2) 3) 4) 5) 6)
9]




BHYTPEHHUM JaBJICHHEM. YCBOEHHE METOJIUKa pacueTa
y3JI0B YKpEIUICHUS KpPaeB OTBEPCTHUH B TOHKOCTEHHBIX

00010U9Kax.

6 26 [ToaroroBka k py0eKHOMY KOHTPOITIO 110 TeMe Ne 6. [1,2,3,4,5,6,
Oznakomienue ¢ 'OCT 14249-89 "Cocyapl 1 anmaparsbl. 8]
Hopmbl 1 Meroasl pacueTra Ha NPOYHOCTH"' B YacCTH
pacueta  000J0YEK, Harpy>KeHHBIX HapY>KHBIM

JaBjIeHUEM: ycBoeHue moHsaTus "PacuerHas nimHa
anmapara’, O03HAKOMJICHHE C pPacyeToM JOIMYCKaeMOro
JABJICHUSI, UCXOJSl U3 YCJOBHUS MPOYHOCTH U YCIOBHS
obecrnieueHus YCTOWYMBOCTHU UIMHIPUYECKOM
o0eyJaifku, pacyeToM TJAJKUX allapaToB M allaparos,
MOJKPEIJICHHBIX KOJbIIAMHU JKECTKOCTH, a TaKXke C
pacueToM O000JOYEK Ha KpPUTUYECKOE COCTOSHUE IIpU
JEHCTBUM JOMOJHUTENBHBIX HAarpy30K (CHUMAIOUINX U
M3TUOAIOIINX ).

7 26 IMoaroroBka k pybeskHOMY KOHTpOJro mo Teme Ne "7: | [1, 2, 4,5, 6]
VYcBoenue noHsaTus "kpaeBod 3p¢dext", ero npuIuHbl U
CIeICTBHE, THUMNOBBIX  "ciiydaeB"  BO3HMKHOBEHUS
KpaeBoro dddexra. O3HAKOMIEHHE C  METOJIOM
ONpeNIeJIeHUs]  KpaeBbIX  CWJIOBBIX  (DaKTOpOB, €O
CIOCOOOM  COCTAaBJICHUSI AKBUBAICHTHBIX PACUETHBIX
CXeM Yy3Jla CTbIKa CONpSTaeMbIX 3JEMEHTOB, a
TaK)K€ C pe3ylbTaTaMu pELICHMs] KpaeBOW 3ajaud s
OCHOBHBIX (popM 06osiouek BpalieHus (IUIUHIp, chepa,
KOHYyC). YcBOeHue Mep K CHIDKEHHIO KpaeBbIX
HaIPSHKEHUM.

10. PacuetHo-rpajduueckas padora
Pacuetno-rpaduyeckas pabota He IPeayCMOTPEHA YICOHBIM TUTAHOM.
11. KypcoBas pa6ora
KypcoBas paboTa He nmpeaycMoTpeHa y4eOHBIM IIAHOM.
12. KypcoBoii npoekT
KypcoBoii IpoekT He MpelyCMOTPEH Yy4eOHbBIM TUIAHOM.
13. ®oHa OLIEHOYHBIX CPEACTB JIsl MPOBEeHUs MPOMEKYTOUHOH aTTeCTAIlUM
00y4aIuxXcs Mno JUCHUUIINHE (MOIYJIIO)
B npormecce ocBoeHus o0pazoBaTeNbHON MPOrpaMMbl y OOy4arouierocsi B
X0J1e M3YYEHUS JUCITUIUIHHBI «PacdeT ¥ KOHCTPYHMPOBAHWE MAIWH W alapaToBy
JTOJKHBI  OBITh  C(OPMUPOBAHBI  OOIIEKYIbTYpPHAsT U  MPOQEeCcCHOHATbHAS

komnerenuu OK-7, I1K-5.

YPpOBHU OCBOCHUSI KOMITETECHIIUH




Nunexc DopMyIUpPOBKA:
OK-7 CrocoOHOCTh K cCaMOOPTaHU3AIMH U CAaMOOOPA30BaAHUIO
Crynenu ypOBHEH OTIUYUTENIbHBIC Texnonoruu CpencrtBa u
OCBOEHUSI KOMIIETEHIUU IIPU3HAKU (GOpMUPOBAHUS | TEXHOJOTHUHU OLICHKH
[Toporosbiii 3HaeT: npuHIUNUaIbHOE | Jlekiuu, [IpakTnueckue u
(YAOBIETBOPUTENBHBIN) | pa3iIuuue MEX]y | IPaKTHYECKHe | JJabopaTopHbIE
MallMHOW U ammaparoM; | 3aHsTHS, pabOThI BBITIOJIHEHBI C
OCHOBHBIE  TpeOOBaHUS, | TAOOPATOPHBIE | HEOOIBIIUMHU
MIpeIbsBIsiEMbIe K | paboThI 3aMeuYaHUsIMH,
KOHCTPYKIUSM MAalliH U MMETTUCh
anmnaparos; CTaINH 3aTpyIHEHUS npu
MIPOCKTUPOBAHUS OTBETE Ha
TEXHOJOTHYECKHUX JIOTIOTHUTETIbHBIE
anmnaparos. BOIIPOCHI;
Ymeer: BBIOUpATH HE BITIOJIHE
KOHCTPYKITMOHHBIN 3aKOHYEHHbIE
MaTtepuan TUIS BBIBOJIBI B OTBETE Ha
W3rOTOBJICHUS BOIPOCHI Ha
OTpaciieBOroO JK3aMeHe
o0opyoBaHUs B
3aBUCHMOCTH  OT  €ro
TEXHOJOTHYECKHUX
apaMeTpoB (paboueit

TEMIEpPaTypbl, J1aBICHUS
cpensl U ee  (UBMKO-
XUMHYECKHUX CBOMCTB).

Bnaneer: ¢ mpobenamu
METOJIaMH  pacueTa Ha
IIPOYHOCTh, JKECTKOCTh U
YCTOMYMBOCTH  THUIOBBIX

3JIEMEHTOB (y3m0oB)
TEXHOJIOTHIECKOTO
obopynoBaHus
XUMHYECKHX u
He(dTera3zoBbIxX
TTPOU3BO/ICTB.
[TponBuHyTHII 3HaeT: NPUHIUMUATHHOE [IpakTuueckue "
(xopor1110) paznuuue MEXIy nabopaTopHble
MallMHOW U  almapaToMm; pabOThI BBITIOTHEHBI C
OCHOBHBIE  TpeOOBaHU, HEOOJIBIIUMH
MIpeIbsBIsIEMbIC K 3aMeUYaHUsIMHU,
KOHCTPYKIIUSIM MAaIlWH U AMEJNCh HeOOoJbIne
anmnaparos; CTaINH HETOYHOCTH npu
MTPOCKTHPOBAHHSI OTBETE Ha
TEXHOJOTHYECKHIX JOTIOTHUTETILHBIC
anmnaparos; BOIPOCHI;
OCHOBBI METOJIOJIOTHH U UMEIOTCSL  HEeTrpyObIe
oOmue TIPUHITUTIBI OILIMOKH 1503051

KOHCTPYUPOBAHUS HETOYHOCTH npu




TEXHOJIOTHYCCKOT'O

00opyIoBaHUsI.

YwMmeer: BBIOMPATH
KOHCTPYKLMOHHBIN
MaTepHan ISt
M3TOTOBIICHUS
0TpPAacjIeBOTrO
obopymoBaHus B
3aBHCUMOCTH  OT  €ro
TEXHOJIOTHYECKUX
rapamMeTpoB (paboueit

TEMIEPATypbl, J1aBJICHUS
cpeabl U ee  (hU3HKO-
XUMHYECKHUX CBOMCTB).

Bnaneer: METOlaMU
pacuera Ha MPOYHOCTbD,
KECTKOCTh u
YCTOMYMBOCTh  THUIIOBBIX
3JIEMEHTOB (y3110B)
TE€XHOJIOTMYECKOI0
o0opyoBaHUs
XUMHYECKHUX U
He(Tera3oBbIX
ITPOU3BOJICTB.

Beicoknii 3HaeT: NPUHLHUIHNAIBHOE

(oTnHMYHO) paznuuue MEXy

MallMHOW W amnmapaTom;
OCHOBHbIE  TpeOoBaHuS,
peabsBIIsiEMble K
KOHCTPYKIIMSM MAIINH |
anmnaparos; CTaJIuu
MPOEKTUPOBAHUS
TEXHOJIOTUYECKUX
armaparos;

OCHOBBI METOJIOJIOTHH U
o0mue MIPUHIUIIBL
KOHCTPYHUPOBAHHS
TEXHOJIOTUYECKOTO
o0opyoBaHNs;
METaJUInYEeCKHe u
HEMETaTHIECKUe
KOHCTPYKIIMOHHBIE
MaTepHaIbI,
MIpUMEHSIeMbIe st
W3TOTOBIICHHSI
0TpaciIeBOro
o0opynoBaHMUs, CBOMCTBA
1 OOIIYyI0 XapaKTEPUCTUKY
TUX MaTepHaloB,
TMHAMUKY U3MEHEHUS
CBOIWCTB MaTepHUajoB MpH
HU3KHUX U BBICOKHX

OTBCTC Ha BOIIPOCHI
Ha 3K3aMCHC

IIpakTrueckue u
nabopaTopHbIE
paboOThl  BBIMIOJTHEHBI
oe3 3aMeYaHui,
CTYIEHT  CBOOOJHO
OTBEYAET Ha
JOTIOJTHUTEIbHBIE
BOIIPOCHI;

CTYJIEHT yMmeeT
OTIepUPOBATH
CHelHaIbHBIMU
TEPMUHAMHU,
HCTIONB3YET B OTBETE
JOTIOJTHUTEIBbHBIN
Marepuan,
WJUTIOCTPUPYET
TEOPETUUECKHIE
MOJIOKEHUS
MPaKTHYECKUMHU
npuMepamMu

npu OTBETE Ha
BOIIPOCHI Ha
9K3aMEHE




TeMIeparypax, KpUTepuu
BEIOOpA
KOHCTPYKLIMOHHBIX
MaTepHaIoB ISt
W3rOTOBJICHUS MAIIUH U
anmaparos.

YwMmeer: BBIOMPATH
KOHCTPYKLIMOHHBII
MaTepuan TUISt
W3TOTOBIICHUS
OTpaciieBOro
obopymoBaHus B
3aBUCHMOCTH  OT  €ro
TEXHOJIOTHIECKUX
rapamMeTpoB (paboueit
TEMIIEPATyphl,  JTaBICHUS
cpensl U ee  (UBMKO-

XUMHUYECKHUX CBOMCTB).
Bnaneer: B mosHOW Mepe

METOJlaMH  pacueTa Ha
[IPOYHOCTh, JKECTKOCTb U
YCTOMYMBOCTh  THIIOBBIX
3JIEMEHTOB (y3110B)
TE€XHOJIOTMYECKOI0
o0opyoBaHUs
XUMHYECKHX U
He(Tera3oBbIxX
ITPOU3BOJICTB.
NHupekc ®opMynHUpoBKa:
I1K-5 CnocoOHOCTh MPUHUMATh y4acTUe B paboTax 1o pacyery u
IIPOEKTUPOBAHMIO JI€TAJIEN U Y3JI0B MAIIMHOCTPOUTEIBHBIX
KOHCTPYKIUH B COOTBETCTBUH C TEXHUYECKUMU 3aJJaHUSIMU U
HCIIOJIb30BAHUEM CTAHJIAPTHBIX CPEICTB aBTOMATHU3ALMH
IIPOEKTHPOBAHHUS
Crynenu ypoBHe# | OTauuuTenbHbIEC IPU3HAKY |  TeXHONIOoruu CpenctBa n
OCBOEHUS KOMIIETEHINH (hopMUpOBaHMS | TEXHOJOTHH OLEHKU
IToporosslii 3Haer: OCHOBBI | Jlekmuu, IIpaxTrueckue 51
(YAOBIETBOPUTENbHBIN) | 0€3MOMEHTHOM TEOpUU | paKTHYECKHe | JabopaTopHbIe
pacuera CUMMETPUYHO | 3aHSTHS, paboThI  BBHIMOJIHEHBI
Harpy»eHHbIX nabopaTtopHble | € HEOOJIbIINMHU
TOHKOCTEHHBIX 000JI04eK | paboThI 3aMEUYaHUsIMU,
BpallleHus, yCIIOBUS HUMEJHChH
CYILLECTBOBaHUS oe3 3aTpyJHEHUS pu
MOMEHTHOT'O OTBETE Ha
HAIPSDKEHHOTO COCTOSIHUS JIOTIOJIHUTEIIbHBIE
MaTepHaina 000JI04eK. BOIIPOCHI;
YmMmeer: BBITOJIHATh HE BIIOJIHE
pacdeTel Ha IIPOYHOCTH, 3aKOHYCHHBIE
YKECTKOCTb u BBIBOJIbI B OTBETE Ha
YCTOMYMBOCTb  THIOBBIX BOIIPOCHI Ha




3JICMEHTOB  MAallMH |
arnrapaToB B COOTBETCTBUU
rocyapCTBEHHBIMHU
CTaHJapTaMH, B TOM YHUCJE
Ha OBM c npukiagHbIMu
POrPaMMHBIMH
Cpe/ICTBaMH.

Brnaneer: ¢ mpobenamu
MPaKTUYECKUMHU HaBBIKAMH
KOHCTPYUPOBAHUS
THIIOBBIX
TEXHOJIOTHYCCKUX MAIH
U anmapatoB C y4eToM
ycloBUM HMX paboT B

COOTBETCTBYIOIIUX
OTpaCJIeBBIX
MIPOU3BOJICTBAX.

[IponBuHyTHIN 3Haer: OCHOBBI

(xopor0) 0€3MOMEHTHOM TEOPUH
pacuera CUMMETPUIHO
Harpy>KeHHBIX
TOHKOCTEHHBIX  000JI04eK
BpallleHus, yCIOBUS
CYIIIECTBOBAHUS oe3
MOMEHTHOTO

HAIPSDKEHHOTO  COCTOSIHUSA
MaTepuaia 000J0YeK;
HOPMATHBHBIM pacyeT Ha

IIPOYHOCTH "
YCTOMYHMBOCTh Pa3IUYHbIX
dbopm o0onouex
BpallleHUsl, Harpy>XeHHbIX
BHYTPEHHUM WIH
HapyXHbIM  JIaBJICHUEM;
yCIIOBUSA oTepu
IIPOIOJIBHOM u
MIONIEPEYHON
YCTOWUYHUBOCTHU
TOHKOCTEHHBIMH

o0ooukamMu, MYTH UX
MOBBLIIICHHS; 0COOEHHOCTH
pacuera IHIMHIPUYECKUX
000J104EK,

HOJKPEIUICHHBIX
KOJIBI[AMHU KECTKOCTH;
CHoCcoOBI YKpeIUIeHUs
KpaeB OTBEPCTHM B
TOHKOCTEHHBIX 000JI0YKaX,
pacuer YKPETUISIOINX
AIIEMEHTOB pa3INIHBIX
THUIIOB.

YMeeT:  KOHCTPYUPOBATh

OK3aMCHC

IIpakTrueckue u
nabopaTopHbIS
paboOThl  BBITIOJTHCHBI
C HEOOIBIINMHU
3aMeUYaHUsIMU,
UMeNIHUCh HeOOoJbIIne
HETOYHOCTHU npu
OTBETE Ha
JIOTIOTHATETLHBIC
BOIIPOCHI;

UMEIOTCS  HETPYOBIe
OIIMOKHU WIH
HETOYHOCTH npu

OTBCTC Ha BOIPOCHI
Ha 3K3aMCHEC




JeTaql W Y3JIbl THIIOBOTO
000py/IOBaHUSL C YYETOM
Pa3InIHBIX

TEXHOJIOTUYECKHUX yCIOBHIA
ero paboThl u B

COOTBETCTBUH c
JIEUCTBYIOLIUMH
roCyJapCTBEHHBIMHU
CTaHJapTaMH,
MPUMEHSIEMBIMU npu
MIPOCKTUPOBAHUH B
obnactu MalIuH 51
arrapaToB XUMHUYECKUX H
He(dTerazoBbIX
MIPOM3BO/ICTB;

BBIIOJHATh pacyeTbl Ha
IPOYHOCTb, JKECTKOCTb U
YCTOMYMBOCTh  THUIOBBIX
AJIEMEHTOB ~ MallMH U
anmnapaTroB B COOTBETCTBUU
rocy/1apCTBEHHBIMU
CTaHJapTaMH, B TOM UYHUCIIE
Ha OBM c npuxiagHbMu
pOrpaMMHBIMU
CpEICTBAMHU.

Brnazneer: npakTH4ECKMMH
HaBbIKaMU
KOHCTPYMPOBaHUS
TUIIOBBIX
TEXHOJIOTMYECKUX MAIINH
U ammnaparoB ¢ Yy4eToM
ycinoBUid  MX  paboT B

COOTBETCTBYIOIINX
OTpacIEeBbIX
MIPOM3BOJICTBAX.

Bricokuii 3Haer: OCHOBBI

(oTIMYHO) 0€3MOMEHTHOM TEOpUHU
pacuera CUMMETPUYHO
HarpyXeHHBIX
TOHKOCTEHHBIX  000JI0UeK
BpaIeHusl, YCIIOBHS
CYIIIECTBOBaHUS oe3
MOMEHTHOTO

HATPSDKEHHOTO COCTOSTHUS
MaTtepuaia 000JI0YeK;

HOPMATUBHBIM pacyer Ha
MPOYHOCTH 51
YCTOI‘/JI‘-II/IBOCTB Pa3JIMIHbIX
dbopm 00oouek
BpAILlEHUs, HArpYy>XEHHBIX
BHYTPCHHUM 17001
HAPY>KHBIM JABJICHUEM;

IIpaxTrueckue 51
nabopaTopHbIe
paboThl  BBITIOJTHEHBI
0e3 3aMeYaHni,
CTYICHT  CBOOOJHO
OTBEYAET Ha
JIOTIOTHUTEIIbHBIS
BOIIPOCHI;

CTYICHT yMeeT
OTIepUPOBATH
CHeIHaTbHBIMH
TEPMHUHAMH,
UCIIOJIb3YET B OTBETE
IOIOJIHUTEILHBIN
MaTepua,
WUTIOCTPUPYET
TEOPETUYECKHE




yCIIOBUS noTepu
MPOAOJIbHOM 51
MoIepeyHon
YCTOWUYUBOCTH
TOHKOCTEHHBIMH
o0Oosoukamu, MyTH UX
MOBBILICHUS; OCOOCHHOCTH
pacuera LWIMHIPUYECKUX
000104EK,

MOJIKPETICHHBIX
KOJIBLIAMH KECTKOCTH;
CI0COObI YKpEIJIeHUs
KpacB OTBEpCTUH B
TOHKOCTEHHBIX 000JI0YKaX,
pacuer YKPEIUISIOIIUX
DIIEMEHTOB Pa3IMYHBIX
THUIIOB;

OCOOEHHOCTH U XapakTep
KpPaeBbIX CcHIIL,
nedopmanuit u
HANPSDKCHUH, MPUYHHY U
TUTIOBBIC cllyyau
BO3HMKHOBEHUSI KPaeBOTO
addexra; croco0
OTIpe/IeIeHNUs KpPaeBbIX
CHUJIOBBIX bakTopoB;
OITaCHOCTh KpaeBoro

apdexTa A8 pazIUYHOTO
pola  KOHCTPYKIIHOHHBIX
MaTepHalIoB; pacyeT y3JIoB
CThIKa 00OJIOUYEK C YYETOM
KpaeBoro 3¢ dexra.

YMeer:  KOHCTPyHMpPOBaTh
JeTaal U Y3Jbl TUIIOBOTO
000py/IOBaHUS C YYETOM
Pa3INYHbIX
TEXHOJIOTUIECKUX YCIOBHH
ero paboThI u B

COOTBETCTBUU c
JIEUCTBYIOLLIUMH
TrOCYJapCTBEHHBIMH
CTaHJapTaMH,
MIPUMEHSIEMBIMU npu
MPOEKTUPOBAHUU B
obnactu MaIuH u
anmnapaTroB XUMHUYECKUX H
He(dTera3zoBhIX
MIPOU3BO/ICTB;

BBITIOJIHATE PacCUC€Thl HaA
MNPOYHOCTh, IKCCTKOCTH U
YCTOﬁqHBOCTB THITOBBIX
9JICMCHTOB MallliH n

MOJIOXKEHHUS
[IPAKTUYECKUMHU
npuMepamMu

Ipu  OTBETE  Ha
BOIIPOCHI Ha
JK3aMEHe




armapaToB B COOTBETCTBUH
roCyJapCTBEHHBIM
CTaHJapTaMm, B TOM YHUCJE
Ha OBM c npuxiagHbIMH
MIPOrpaMMHBIMHU
Cpe/cTBaMu.

Bnaneer: B monHoi Mmepe
MPaKTUYECKUMHU HAaBBIKAMU
KOHCTPYHPOBAHUS
THITOBBIX
TEXHOJIOTMYECKUX MAaIINH
MW almaparoB ¢ Y4YeTOM
ycloBUM HUX paboT B
COOTBETCTBYIOIINX
OTPAaCIEBbIX
MIPOU3BOJICTBAX.

[IpakTnueckue u  jgabopaTopHble  pabOThl  CUMTAIOTCS  YCIIELIHO
BBIMIOJITHEHHBIMU B Cllydae MpPEIOCTABJICHUS B KOHIE 3aHATHI, OTBEJACHHBIX Ha
BBIMIOJIHEHHE OSTOW pabOThl, OTYETa, BKJIIOYAIOIIET0 TEMY, XOJ paloTHhl,
COOTBETCTBYIOILIME PacyeThl, pUCYHKH M HOANUCH (MpU HAJIM4YMHU), U OTBETE Ha
BONPOCH (3amuTe) 1mo Teme padotel. lllkama oneHUBaHUS — «3auTEHO» / «HE
3a4TEHO». «3auTE€HO» 3a MPAKTHYECKYI0/Ja00paTOpHYI0 pabOTy CTaBUTCA B
cllydae, €CIM OHa TIOJHOCThIO W TPaBWIBHO BBITIOJHEHA, W TIPU OTOM
oOyyJarommmcs oKa3aHO CBOOOHOE BJIaJICHHE MAaTepUaJIoM Mo gucuuruivae. «He
3aYTEHO» CTAaBUTCA B Cllydae, €Clii pa0oTa BBHIMOJHEHA HEBEPHO W/WIHM HE
MOJTHOCTBIO, M OHA BO3BpAIIaeTCs CTYACHTY Ha JOpabOTKy, a 3aT€M BHOBb CIAETCs
Ha MPOBEPKY MPETOAaBaTEITIO.

CaMocTosTenbHass paboTa CUMTAETCS YCIELIHO BBIOJHEHHOW B Cllydyae
IPEOCTABIICHUSI OTYETa MO KaXJIoW Teme. 3agaHue IJig OTYETa COOTBETCTBYET
NYHKTY 9 paboueil nporpammbl. OlleHMBaHHE OTYETOB MPOBOAUTCS MO MPHUHIIUITY
«3auTE€HO» / «HE 3aYTEHO». «3auTE€HO» BBICTABIAETCS B CiIydae, €CJIM OTYEeT
o(opMIIeH B COOTBETCTBUU C KPUTEPUSIMHU:

- MPaBUIILHOCTh O(OPMJICHHS OTYEeTa (TUTYJIbHAsI CTpaHMIIA, OTJIaBJICHUE U
oopMIICHHE UCTOYHUKOB);

- YPOBEHB PACKPBITHUS TEMBI OTYETa / MPOPAOOTAHHOCTH TEMBI,

- CTPYKTYpUPOBAHHOCTh MaTepHaIa;

- KOJIMYECTBO MCIIOJIH30BAHHBIX JTUTEPATYPHBIX HCTOYHHKOB.

B cnydae ecnaum kakoW-nuMOO M3 KPUTEPUEB HE BBIMOJIHEH, OTYET
BO3BpaIaeTcs Ha TI0PabOTKYy.

K sk3ameHy 1o qucumiInHe 00yJaroniruecs TOMyCKaTCs PH:

— TMPEIOCTABJICHUH U 3aIIUTE OTYETOB [0 BCEM NMPAKTUYECKUM 3aHATHUSIM;
— TMPENOCTAaBJICHUH U 3aIIUTE OTYETOB M0 BCEM JIaDOpATOPHBIM paboTam.

DK3aMeH craercs o OmieraM, B KOTOPBIX MPEACTABIECHO 2 TEOPETHUUECKUX
Bomnpoca u3 nepeuHs «Bompocel s sk3ameHa». OueHUBaHUE MPOBOIUTCS IO
OPUHLKIY  «OTIMYHO»  /  «XOpomo» /  «yJOBJIETBOPUTEIBHO»  /
«HEYJI0BJIETBOPUTEIILHOM.




«OTIMYHOY» CTABUTCS MPU MPABUIBHOM, MOJTHOM U JIOTUYHO MOCTPOECHHOM
OTBETE, YMEHHH OINEPUPOBATh CIECUUATBLHBIMU TEPMUHAMH, HCIIOJIb30BAHUU B
OTBETE€ JOIMOJHHUTEIHOTO MaTepuaia, WUIIOCTPUPOBAHUU TEOPETHUECKOTO
MOJIOKEHUS] MPAKTHYECKUM MaTepuagoM. «XOpoIlo» CTABUTCS, €CIU IPU OTBETE
UMEIOTCSl HerpyoOble OIMOKM WIM HETOYHOCTH. B ciywyae 3arpynHeHus B
WCIIOJIb30BAaHUU MPAKTHUYECKOTO MaTepuaia U He BIIOJHE 3aKOHYEHHBIX BBIBOJIOB
WM 0000IIEHUH B OTBETE, CTABUTCS OLIEHKA «YAOBIECTBOPUTEIHHOY.

«HeynoBleTBOPUTEIIHHOY» CTABUTCA MPU CXEMATUYHOM HEMOJHOM OTBETE U
HEYMEHHH ONEPUPOBATH CIICIUATILHBIMA TEPMUHAMU UJTM UX HE3HAHUMU.

Bomnpocs! a4 3auera
3adeT He MPEeAYCMOTPEH YUCOHBIM IJIAHOM.
Bomnpocsl 1j1s 3K3aMeHa

1. Mammna, annapat. [IppuHuunuansHoe paznuiyue Mexay HUMUA. MallnHHbII
Y annapaTHblii TEXHOJOTUYECKHE MpoIeCcChl. [[pumMepsl MaluH U annaparos.

2. Cranun pacuera anmapaToB. OCHOBHBIE 3ajjaud, pellaeMble Ha KaKIOU
CTa/INH.

3. OcHoBHbIE TpeOOBaHMs, MPEABABISEMBIE K MallMHAM M ammapaTam.
Hopmanuzanus u yHudukanys y3ji0B MalllH U alnapaTos.

4. OcHOBHBIE TpeOOBaHUA, TMPEAbSABISEMbIE K  KOHCTPYKLIMOHHBIM
Marepuaiam, UCIIOJIB3YeMbIM TSI HW3TOTOBJIEHHUS ~ TEXHOJIOTMYECKOTrO
o0opy10BaHUSI.

5. OcobeHHOCTH BBIOOpa KOHCTPYKLIIMOHHBIX MaTepHasioB, UCIOJIb3yEMbIX B
000py1I0BaHUH, pabOTAIOLIEM NP MUHYCOBBIX TEMIIepaTypax.

6. OcobeHHOCTH BBIOOpA KOHCTPYKIIMOHHBIX MaTe€pHaOB, UCIOJIb3yeMbIX B
000py10BaHUH, pabOTAIOLIEM MPU BBICOKUX TeMIIepaTypax.

7. OOas XapakTepUCTUKAa METAIMYECKUX KOHCTPYKIIMOHHBIX MaTepuajoB
(cranmeid, 4YyryHoB, ULBETHbIX MeTauioB). [IpuMeppl HMX UCHOJB30BaHUS B
TEXHOJOTMYECKOM 000pYI0BaHUHU.

8.  OOmias  XapakTepucThKa  HEMETAUIMYECKUX  KOHCTPYKITMOHHBIX
MaTtepuanoB. [Ipumepsl UX UCHOIB30BAHMS B TEXHOJIOTUYECKOM 000pYAOBaHUHU.

9. IlyTn CHM>KEHHS pacxo/1a KOHCTPYKIMOHHBIX MaTEPHAJIOB.

10. Bompocbl — onTUMH3AalMM  [pPU  KOHCTpyupoBaHuu.  Kpurtepuu
ontumanbHocTu. CATIP.

11. Konctpykropckas nokymentanusi. ECKJI. Buabsl KOHCTPYKTOPCKHUX
JNIOKYMEHTOB. Bubl u3aenuii, ux CTpykrypa.

12. Craguu pa3pabOTKM KOHCTPYKTOPCKOM JOKYMEHTAIMU (TEXHUYECKOE
3aJlaHi€ — TEXHUYECKOE NPEITIOKEHUE — SCKU3HBII MPOEKT — TEXHUYECKHI MPOEKT
— pabo4Mii MPOEKT).

13. ToHKOCTEHHBIE U TOJCTOCTEHHBIE OOOJIOYKH, MPUMEPHI UX MPUMEHECHUS.
YcnoBue ToHKOCTEHHOCTH 0000uku. MeMOpana. HanpsbkeHust U HanpspkeHHOE
COCTOSIHWE MaTepuaia B TOHKOCTEHHBIX U TOJICTOCTEHHBIX 000J0YKaX.



14. OOGonouku BpaimieHusi. (OCHOBHBIE TOHATUS, ONPEACICHUS U
COOTHOIIICHHSI.

15. Cxema cuJl U MOMEHTOB, JIEUCTBYIOIIMX Ha 3JIEMEHT TOHKOCTECHHOM
oOosiouku. HampaBieHust ux neicTBus, MpaBuiia 3HaKOB.

16. OO1Ire NPUHIUIIBI COCTABJICHUS] YPAaBHEHU paBHOBECHS] O€3MOMEHTHOM
teopun obonovek. ['mnoresnt JlaBa — Kupxroda. VYpaBHeHuss paBHOBecus
anemeHTa 00oJsiouku (Jlarmmaca) u 30HBI 000JTOYKH.

17. be3smomeHTHast 000JiouKa. YCIOBHS CYIIECTBOBAHUS OE€3MOMEHTHOIO
HaIPSHKEHHOTO COCTOSTHUSL.

18. Jlebopmanmu smementa obonouku. [IpaBmima 3HAKOB JUIsi TUHEHHBIX H
YIJIOBBIX MepeMenIeHril. MepruaInoHaIbHbIE U KOJBIEBbIE YUIMHEHHS 3JIEMEHTA.

19. MepunnoHanbHas U KOJbIeBasi KpUBU3HBI 00os0ukh. ['ayccoBa KpuBH3HA
noBepxHOCTH 000n0uku. Kiaccudukaius Gopm 1 MOBEPXHOCTEH 000JIOUKH.

20. Ilpumenenue oOIMMX YpaBHEHHM O€3MOMEHTHON TEOPUU K OINPEICICHUIO
cuit S u T u nepemeniennii A U © B MWIMHAPUIECKON 000JI0YKE, HArPYKEHHOM
ra30BbIM JIaBJICHUEM.

21. Teopunm TPOYHOCTH, HUX NPAKTUUECKOEC MPHUMEHEHHE. Y CIOBUSA
IIPOYHOCTH.

22. Koaddunment npounoctu cBapHoro mBa (Y). Bumbl cBapHBIX NIBOB.
Pa3nenka KpoMOK 1O CBapKy.

23. Koncrpykuuonnas npubaska (C), e€ cinaraemoe, X ONpeeieHue .

24. HopmaTuBHBIA pacdy€T TOHKOCTEHHBIX LWJIMHAPOB HArpyXEHHBIX
BHYTPEHHUM JaBJICHUEM.

25. PacueTHoe u pabouee gaBneHue. [ uapo- U MHEBMOUCIIBITAHUS allllapaToB.
VYcnoBre NpOYHOCTH IPU TUAPOUCTIBITAHUH.

26. Pacuer HampspkeHuUM wu3ruba OT JEWCTBUSL COOCTBEHHOTO Beca B
TOPU30HTAJIBLHO  PACIOJOKEHHBIX —anmaparax. PacueTrHas cxema, OIIOpPbI
U3TU0AIONUX MOMEHTOB.

27. PacyeT BBINYKJIBIX JHUIL  (TIONYMIAPOBBIX, TOPOCHEPUUECKUX,
UIITHYECKUX ). IX mpuMeHeHue.

28. KOHCTpYKTHBHBIE Pa3HOBHIHOCTH KOHWYECKWMX mHUII. KoHy30psl U
muddy3opsl (KOHUUECKHE TTepexoibl). Ux mpuMeHeHune u pacyer.

29. PacueT Tiockux U TapenbuaThix JHUIl. X mpuMmeHeHue.

30. Ocnabnenue o6osiouek oOTBepcTUsIMU. CHOCOOBI YKpersieHus: Kpaés
orBepcTUil. OCHOBHBIE TUIIOBbIE KOHCTPYKIMHU Y3JI0B YKPEILJICHUS.

31. O61mue npuHIUIBI pacyéTa y3JI0B YKPEIJICHUS! OTBEPCTUH.

32. Lenp W MOCIEAOBATEILHOCTh pacyeTa BEPTUKAJIbHBIX allapaToB
KOJIOHHOI'O THUIIa Ha BETPOBYH Harpy3ky. Pacu€rHas cxema. BerpoBoi
A3ru0aromuii MOMEHT.

33. Ilonarue 00 yCTOMYMBOCTM TOHKOCTEHHBIX 0OoJjouek. Kpuruueckoe
nasienue. I[IpakTuueckue mpuMepbl HEOOXOIMMOCTH pacuera oOO0O0JIOUEeK Ha
YCTOMYHUBOCTb.

34. Pacuer MIMHHBIX MHJIMHAPOB Ha ycronumBocTh. dopmyna bpecca,
YCIOBHUS €€ IPUMEHEHMUS.



35. Pacuer KOpOTKHMX UWJIMHIPOB Ha YycToiuuBocTh. Dopmymna Museca,
YCIIOBUS €€ IPUMEHEHMUSL.

36. Kputnueckas u pacueTHas JUIMHA TWIMHIPOB.

37. KoHCTpyKIIMH U pacyeT KoJiel )KeCTKOCTH. TpeOoBaHUS K HUM.

38. OcHOBBI HOPMAaTHUBHOIO METOJA pacyeTa LMIMHAPUYECKHX 00euaek Ha
YCTOMYUBOCTb.

39. BausiHue 100aBOYHBIX HArpy30K (M3rHOAIOINX, OCEBBIX CKUMAIOIIUX) Ha
YCTOMYMBOCTbH amnmapara.

40. KpaeBoit >pdext. IlpyunHa ¥ THUMOBBIE Cilydad €ro BO3HHUKHOBEHHS.
Pacnopnas cuina.

41. XapakTepHble 0COOCHHOCTU KPAEBbIX HAMPSKEHUN.

42. OmnpeneneHue KpaeBbIX CUIOBBIX (hakTopoB P_o u M_o (nmelicTBuTenbHAS
Y SKBHUBAJCHTHAs PACUETHBIE CXEMBbI, YPABHEHUS COBMECTHOCTH PaJHAIBHBIX U
yraoBeiX gedopmarnuit). IlpaBuna 3HakoB s cuil U Aedopmanuii. YacTHbie
YIPOILEHUS] yPaBHEHUN COBMECTHOCTH Jie(hopMaLnil.

43. HanpspkeHus mpu KpaeBoM 3P deKTe, ero ornacHOCTb, MEPhI K CHIXKCHHIO
HEraTUBHOT'O BO3/IEMCTBUS KPAaeBOTo 3P deKTa.

44. Ilnactunel u aucku. Dopmbl IUIACTUH M JUCKOB. VX cxoacTtBa u
pasznuuus. [IpuMeps! miacTvH U AUCKOB. HamnpshkeHns 1 HanpspKEHHOE COCTOSIHHE
MaTepuaa IJIaCTHH U JUCKOB.

45. Knaccupukaumss ¢nanueB. WX KOHCTpYKUMH M NPUMEHEHHE.
[IpucoenuuurensHbie pa3mepbl (Quanma. [loHATHUS ycIOBHOTO mpoxojaa U
YCIIOBHOTO JJaBJICHUS.

46. TpeOoBanuss Kk ¢iaHneBbIM coeanHEHUsAM. OCHOBHBIE (OPMBI
MPUBAJIOYHBIX MOBEPXHOCTEHN (DJIAHIEB, UX PUMEHEHHE.

47. Tlpoknagkyu ¥ MPOKIAIOUHbIE MaTepuaibl A (IaHIEBbIX COCIUHEHUM,
UX IPUMEHEHHE.

48. becduaniieBbie pa3beMHbIE COCTUHEHUS, UX TIPAKTUIECKOE MPUMEHEHHE.

14. O6pa3oBaTe/ibHbIE TEXHOJOTHUH

Peanuzanus KOMIIETEHTHOCTHOT'O noaxonaa MPEyCMATPUBAET
WCIIOJIb30BAaHUE B Y4E€OHOM TIPOIIECCE AaKTUBHBIX W HWHTEPAKTUBHBIX (Popm
MPOBEJCHUS] 3aHATHM B COYETAHUU C BHEAYJIUTOPHOM pabOTOMl C IENbIo
dbopMupOBaHUS U pa3BUTHS TPOPECCHOHATLHBIX HABBIKOB 00yYarOITHUXCH.

B yudeOHOM mpolecce Tpu H3YYCHHH JUCHUIUIMHBI HUCTOJb3YHOTCS
cieayrone GopMbl IPOBEACHUS 3aHATHMN:

— JIEKIUU C U3JI0KEHUEM ONPEIECIICHUW OCHOBHBIX IOHSATUM, U3y4a€MbIX B
paMKax JUCIMIUIMHBI, TOAPOOHBIM OMHCAHHEM H J0Ka3aTeIhCTBOM
HanOoJiee BaXKHBIX CBOWCTB JTHUX TMOHATUA M WX B3aUMOCBS3EH JPYyTr C
APYTOM,

— TMPaKTUYECKUE W JA0OpATOPHBIE 3aHATHS C MOAPOOHBIM HU3YYCHHEM
OCHOBHBIX CBOWCTB TIOHATUM, W3y4aeMbIX B paMKax JIUCUUILIMHBI,
BBISICHEHUEM MX B3aMMOCBSI3E€M APYT C APYTOM B IIpUMEpPAX U MPAKTUYECKUX
3a7a4ax;



— WHJUBHUYaJbHbIE U KOJUJICKTUBHBIE KOHCYJbTAllMM C AKTHUBHBIM y4acCTHEM
oOydJaromuxcs o HauboJIee CIOKHBIM YacTsAIM TEOPETHUYECKOro MaTepHaia
I CITATIIINHEI;

— caMoCTosITeJIbHas paboTa MO BHIMOJHEHUIO 3aJaHUI 110 OCHOBHBIM pa3zjiesiaM
JTUCIATIINHEI.

15. MIEPEYEHb YYEBHO-METO/IUYECKOI'O OBECIIEYEHU A
JUIAA OBYYAIOHIUXCSA 11O INCIHUITJIMHE

OCHOBHAJ JIMTEPATYPA

1. Pacder u KOHCTpyHpOBaHHUE MAIIMH W anlapaToB MUIIEBLIX MPOU3BOJICTB.
[IpakTuky™m [DneKTpoHHBIN pecypc]: yueoHoe mocodue/ A.H. Octpuxos [u ap.].—
DNEeKTPOH. TEKCTOBBIE JaHHble.— BopoHex: BOpoHEXCKHII rocyaapCTBEHHBIN
YHUBEPCUTET HHXKEHEpHBIX TexHosoruii, 2014.— 200 c.— Pexwum pnocrtyma:
http://www.iprbookshop.ru/47446

2. MedonbreB M.H. OcHOBBI pacueTa 1 KOHCTPYHPOBAHHS MAIlIMH U aNlapaToB
nepepadaThIBAIOIINX MPOU3BOACTB: Kypc jdekuuii / Medoases M.H., MeszeHoB

A.A. — Hosocubupck: HoBocuOupckHii TOCYAapCTBEHHBIA  arpapHbIid
yauBepcuteT, 2011. — 109 c. — Tekcr: »AeKTpOHHBIA // DIEKTPOHHO-
OubIMoTEeUHAasI cucrema IPR BOOKS: [caiiT]. — URL:

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

3. PacyeT U KOHCTpyHWpOBaHHE MAIMH M allapaToB IMHUIIEBBIX MPOU3BOJCTB.
[Ipaktukym: yuebHoe mocobue/ A.H. OcrtpukoB [u ap.]. — Boponex:
BopoHexckuil ToCyJapCTBEHHbI YHUBEPCUTET MHKEHEPHBIX TeXHojoruii, 2014.
— 200 c. — ISBN 978-5-00032-052-5. — TeKcT: 31eKTpOHHBIHN // DIEKTPOHHO-
OubMoTeyHast cucrema IPR BOOKS: [caitT]. — URL.:
https://www.iprbookshop.ru/47446.html

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

JOIIOJIHUTEJIBHAA JIMTEPATYPA

5. Pacuer m KOHCTpyMpOBaHHE MAIMH W amnlapaToB MUIIEBBIX MPOU3BOJICTB.
VYuebnuk mist By3oB. / noa pea. OctpukoBa A.H.— 2-¢ uza. mepepad. U mom. —
CII6.: Uzn. PAIIII, 2009. — 408c. Dx3eMILIsIphI Beero:4

6. Bunorpanos, C.H., Tapannes, K.B. KonctpynpoBanue u pacder 3JieMEHTOB
TOHKOCTEHHBIX cOCYJI0B: YueOHoe nocobue. - [lenza: U3n-so [1I'Y, 2004. - 136 c.
Pexxum noctyna: http://window.edu.ru/resource/878/36878/files/stup104.pdf

7.TOCT 14249-89. Cocynsl u ammapatbl. HopMbl W MeTOABI pacdeTa Ha
npoyHoctb. — M.: M3a. CranmaptoB, 1989. Bmen. 01.07.89. — 62c. Pexum
noctymna: http://standartgost.ru/g/TOCT 14249-89

8.T'OCT P 51273-99. Cocynbl u anmapaTthl. HopMbl U METOIBI pacueTa Ha



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
http://window.edu.ru/resource/878/36878/files/stup104.pdf
http://standartgost.ru/g/ГОСТ_14249-89

Npo4HOCTh. OnpeeneHrue pacueTHbIX YCHIMM JIJIsl annapaToB KOJIOHHOTO THUMA OT
BETPOBBIX HArpy30K M CeMcMHYeCKHX Bo3aecucTBuii— M.: ['occrtanmapt Poccuwn,
1999. Bsen. 06.05.99. — llc. Pexum JOCTyTIa:
http://standartgost.ru/g/TOCT P_51273-99

9.TOCT P 51274-99. Cocyasl u anmaparbl. AmmapaThl KOJOHHOTO THIA.
HopwMmbl 1 MeToz1bl pacueTa Ha mpoyHoCcTh.— M.: ['occtanmapt Poccun, 1999. Been.
06.05.99. — 11c. Pexxum moctyma: http://standartgost.ru/g/TOCT P_51274-99

10. TOCT 24755-89. Cocynsl u ammapatel. HopMbel 1 MeTOABI pacuera Ha
IPOYHOCTH YKpemieHus otsepctuil.— M.: U3n. Cranmapros, 1989. Been. 01.01.90.
— 33c. Pexxum mocryma: http://standartgost.ru/g/TOCT 24755-89

METOJMYECKHUE YKA3AHUA

11. Huxkutun A.M., 3abpynckuit B.T., IlInaiinep M.I'. «JlabopaTtopHbiii
MpaKTUKyM»: MeToaudeckue ykazaHus K Ja0OpaTOpHBIM paboTaM MO Kypcey
«Pacder u KOHCTpYMPOBAHKWE MAIIIMH U alapaToB» JJI CTYJACHTOB HaIPaBJICHUM
15.03.02 Texuonoruueckue Mamuubl 1 odopyaoanue u 21.03.01 Hedrerazosoe
neno. - Ourense: M3a-so OTU (pumman) CI'TY umenn Narapuna F0.A., 2021. — 36
c. Dx3eMIusIpsI Bcero:30

12. Huxkutun AWM., Inaitnep M.I. «Pacuer KpyriabiX CIUIOIIHBIX H
KOJIBIIEBBIX TIJIACTHUH, HaTPYKEHHBIX CUMMETPUYHO». METOINYECKUE yKa3aHHUSI K
BBINIOJIHEHUIO MpPaKTH4ecKo padotel. - DHrensc: U3n-so OTU (dunman) CI'TY
umenn  larapmna  KO.A.,, 2021. - 11 c¢. Pexum  jgocryma:
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=24118&rashi

renie=pdf

I[TPOI' PAMHOE OBECIIEYEHHUE

WHcTUTYT uHMeeT omnepauuoHHble cuctembl Windows, cTaHaapTHbIE
o(UCHBIE MPOTPAMMBI, JIEKTPOHHBIE BEPCUH YUCOHUKOB, TOCOOUN, METOAMYECKUX
pa3paboOTOK, yKa3aHWM W PEKOMEHJAIMl MO BCEM BHJAaM Yy4eOHOH paloThI,
IpEeIyCMOTPEHHBIX paboyeil mporpaMMmoii, HaxoJsIIuecs B CBOOOJHOM JOCTYIIE
JUISL CTYJIEHTOB, 00YYaroInXcs B By3€.

KoMIIeKT My TbTUMEIUHHBIX TPUIOKCHUHA K JICKIIHSM.

Buptyanbnas naGopatopHas pabota «MccnemoBaHue HampsiKeHUNW B
HUJIMHAPUYECKOM COCYJl€ € KOHHYECKUM JIHUIIEM U IUIOCKOM KPBILIIKOH,
Harpy>KeHHOM BHYTPEHHUM JaBJICHUEM.

Ha xadenpe paspaboTaH maker MNpPOrpaMMHOTO OOECIEUCHHS pacuera
CWJIOBBIX (JAaKTOPOB U KOHCTPYKTUBHBIX 3JIEMEHTOB Ha DBM, KOTOPBI BKIIOYAET:

1. Pacuer usrubarommx BETpOBbIX MOMEHTOB.

2. Pacuer ykpenieHus: KpaeB OIMHOYHBIX OTBEPCTHIA.

3. Pacuer KkpaeBbIX CHUJ M MOMEHTOB B Y3JIaX COIPSDKEHUS 3JIEMEHTOB
TOHKOCTEHHBIX COCYJIOB, HATPY’KEHHBIX Ia30BbIM JaBICHUEM.

4. Pacyer yCTOWYMBOCTH UWIMHIPHUYECKUX OOOJIOUEK, HArpy>KEHHBIX
BHEIIHUM JaBJICHUEM.


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

5. Pacuet KpuTHYECKHX CKOPOCTEH Bajia poTOpa LEHTPUPYTH.
6. Pacuer 1ienbHBIX (IaHILIEBBIX COEIUHEHUM.

NHTEPHET-PECYPCbI

EnnHOe OKHO J0ocTyIa K 00pa3oBaTelIbHBIM pecypcam http://window.edu.ru/
Caiit xommannu ACKOH http://www.ascon.ru

®opym nonezoBateneit [0 ACKOH http://forum.ascon.ru/

CaiiT HayyHO-TeXHUYecKoro nentpa AIIM http://www.apm.ru/rus/
Cuctema tpexmepHoro mojaenupoanuss KOMITAC-3D http://kompas.ru/

NCTOYHUKU NOC

http://techn.sstu.ru

16. MaTepuaibHO-TeXHUYECKOE o0ecrieueHue

YdeOHasi ayaiuTopus 1Jis POBeeHUs 3aHATHI JIEKIIMOHHOTO TUIIA

YKOMIUUIEKTOBaHa  CHEUUATIU3UPOBAHHON MEOEIbI0 U TEXHUYECKUMU
cpeactBamu oOydenusi: 10 cronos, 20 cTynbeB; pabodyee MECTO MpEnojiaBaTes;
JIOCKa JJI HAMCAHMS MEJIOM

MobunbHass MynbTHMEAMIHAS anmaparypa (HOyTOYK, MPOEKTOp, IKpaH),
pa3laTOYHbBIN MaTEpHAIl: KapThl, CXEMBbI, TAOTHUIIBI

Y4yeOHast ayaurTopusi IJsi NPOBeJAeHHS] 3aHATHI JAa00PATOPHOIO W
NMPAKTHYECKOr0 THUIA, TEKylIero KOHTPOJIA U NMPOMEKYTOYHOM aTTecTaluu,
rPYNIOBLIX U MHAMBHUIYAJbHBIX KOHCYJIbTAIHI.

YKOMILUIEKTOBaHA  CIEIMATM3UPOBAHHON MEOENbl0 M TEXHUYECKUMH
cpeactBamu oOyudenusi: 10 ctonos, 20 cTynbeB; pabodee MECTO MpernojiaBaTes;
JIOCKa JJI HAMCAHMS MEJIOM

YkommiekToBaHa ~ JA0OpAaTOPHBIMU ~ CTEHAAMU  JJIS  BBINIOJIHEHUS
71a00paTOPHBIX paboT:

- Onpezenenye nokasaTes anuadaThl 71 BO3yXa;

- Temnmootnaya TOpPU3OHTAIBHOW TpyObl MpU CBOOOJHOM JBUKEHUH
BO3/lyXa;

- Onpenenenye TeII0EMKOCTH BO3yXa;

- UccnenoBanue paboThl BO3IYIIHOTO KOMIIPECCOPa;

- UccnenoBanue paboOThl XOJIOAMIBHON MAIIUHBL,

- I3yueHue napaMeTpoB BIIaKHOTO BO3/yXa.

Pabouyro nporpammy cocTaBuil / M.T". IInaitnep/

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

17. [lonoiHeHNsl U NI3MEHEHUA B padoyeil mporpamme

Pabouas mporpamMma nepecMoTpeHa Ha 3aceTaHuu Kadeapbl

« » 20 rona, nmpotokon Ne
3aB. kadeapoit /B.H. Henyitkun/
BHeceHnHble U3MEHEHHS YTBEPKACHBI HAa 3aCeIaHUU

YMKC/YMKH

« » 20 rojaa, mpoTokos Ne

[Ipencenarens YMKH / B.H. Lenyiikun /




