DHIeNbCCKUM TEXHOJIOTHUECKUA HHCTUTYT (puiinan) ¢henepanbHOro rocyaapCTBEHHOTO
OIO1PKETHOTO 00pa30BaTEIILHOTO YUPEKICHMUS
BBICILIET0 00pa30BaHMUs
«CapaToBCKHUli TOCYAapCTBEHHBIN TEXHUYECKUI yHUBEpcUTET MMeHH ['arapuna 10.A.»

Kadenpa «Texnonorust u o000pyoBaHUE XUMHUUECKUX, HEPTETa30BbIX U MUIIIEBBIX
MIPOU3BOJICTBY

PABOYAA NMPOrPAMMA

10 JUCLIUILINHE

«b.1.2.17 Pacuem u KxoHcmpyuposauue Mawun u annapamos»

«15.03.02 « Texnonocuueckue mawutvl U 000pPY008aAHUE »
[Tpoduns: «O00pyI0BaHNE XUMUUECKUX U HE(PTETa30BbIX IPOU3BOJICTBY

dbopMma oOyueHust — 3a09Has
Kypc — 4
cemectp — /
3a4E€THBIX €IUHUIl — D
YacoB B HEJIEIO — 5
Bcero yacos — 180,
B TOM YHCJIC:
JIEKIIUU — 8
MPaKTUYECKUE 3aHATUS — O
nabopaTopHbIE 3aHATUS — 2
camocTosATenbHas pabora — 164
3a4eT — He MPEAYCMOTPEH
DK3aMEH — 7 CEMECTP
PI'P — He nmpenycmoTrpena
KypcoBas paboTa — He IpeayCcMOTpeHa
KypPCOBO# MPOEKT — HE MPEAYCMOTPEH
Pabouast nporpamma ofcyskaeHa Ha 3aceJaHUu
kadenpsr TOXII
20.06.2022 rona, IPOTOKOJ NelO
3aB. kadenpoi ko H.JLJIeBkuHa

Pabouyas nporpamma yTBepKaeHa

Ha 3acenanuu Y MKH nanpasnenus
27.06.2022 rona, nporokosa Ne5
[Tpencenatens YMKH ek cungH.J1.JIeBkurHa

DHrensc 2022



1. Heau 1 3a7a94u JTUCHUILJIHHBI

VYyebnas qucuuruinHa «PacueT U KOHCTpYyHpOBaHUE MAIIMH U alapaToB»
peanusyeT TpeboBaHMs (enepanibHOr0 TOCYAapCTBEHHOTO 00pa30BaTEeIbHOTO
CTaHJapTa BBICHIETO 0O0pa30BaHUs MO HampapieHU0 MoAroroBku 15.03.02
«TexHonornueckue MaliMHbl U 000PYOBAHUE.

Henbto  mpemogaBaHust  auctuiuimHael  «b.1.2.17 Pacuer wu
KOHCTPYMPOBAHWE MAIllMH W ammapaToBy SBISIETCS (OPMHUPOBAHHE Yy CTYICHTOB
CHUCTEMBbI HAYYHBIX, METOJOJIOTHUYCCKUX W MPAKTHUUECKUX 3HAHWM, HEOOXOIMMBIX
OynymuMm OakanaBpaM TEXHUKM WU TEXHOJOTHM MJisi pa3padOTKM HOBOTO WJIU
COBEPILIEHCTBOBAHMS JEHCTBYIOIIETO TEXHOJIOTMYECKOr0 000PYI0BaHUsA, C YUETOM
HOBBIX JOCTIDKCHHM HAayKH W TEXHUKH, 3apyOCKHOTO OIBITa, JKOJOTHYECKHUX
npo0JieM.

3amaun AUCIUIUIMHBI HAITPaBJICHbBI HA!

1.1. ¢dopmupoBaHHe CHCTEMbl HAay4YHBIX, METOJIOJIOTHYECKUX U
MPAKTUYECKUX 3HAHUM, HEOOXOJMMBIX OYAYIIUM CHEIUATUCTaM MPU U3YYCHUU
pacyeTa U KOHCTPYMPOBAHUS MAIlMH M almaparoB, Uil UX COBEPIICHCTBOBAHUS
WM CO3/1aHUS HOBBIX;

1.2. dbopmupoBaHre CIIOCOOHOCTH TBOPUECKOTO MBIIUICHUS CTYJEHTa Kak
Oyaymiero co3uarelis BBICOK03((HEKTUBHOTO TEXHOJIOTHIECKOT0 000PYI0BaHHUS;

1.3. pasBuTHE Yy CTYAEHTOB MpPO(PECCHOHAIBHOTO MBIIIJICHUS, YTOOBI
Oyaymuid OakanaBp CMOI IEPEHOCUTH OOIME METO/bl HAy4YHOU paboThl B paboTy
0 CIIELMAIBHOCTH;

1.4. mpuBUTHE CTyJE€HTaM HABBIKOB 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 YMEHHUSI COYETATh TEOPHUIO C IPAKTUKOM.

2. Mecro nucnuminnbl B cTpykrype OOII BO

Jucuuminaa «PacyeT U KOHCTPYMPOBAHUE MAIIMH U aIlllapaToB)» OTHOCUTCSA
Kk Onoky b.1.2 BapuatuBHas yacTh. YKa3aHHas NUCHIUIUIMHA OCHOBBIBACTCA Ha
3HAHUSAX U YMEHUSAX, MTOJYYEHHBIX MPU U3ydYeHUH JUCHUIUIMH b.1.1.6 «Dusnkay,
b.1.1.10 «Teopernueckas wmexanuka», b.1.1.14 «OcHOBBI TPOCKTUPOBAHU,
b.1.1.15 «MarepuanoBenenue», b.1.1.17 «DneKTpoTeXHUKAa W DJIECKTPOHUKA,
b.1.1.19. «Ucropust nHayku u TexHukm», b.1.2.16 «TemnorexHuka», a Takxke
napajyieIbHO n3yyaemMon qucuuiinibl — b.1.3.5.1 OCHOBBI aBTOMAaTU3UPOBAHHOTO
MPOCKTUPOBAHMUS.

HeoOxonumbiM yciioBHUeM I OCBOSHUS JUCHUIUIUHBI SBJISICTCS BaJCHUE
IIEJIOCTHOM  CHUCTeMOW  3HaHWH, GopMupyIOIUX  (U3UYECKYI0  KapTHUHY
OKPYXaIOIIEro HaC MaTepUuaIbHOTO MUPA.

3HaHus, NMpUoOpeTeHHbIE B Kypce «PacdyeT M KOHCTpyupoBaHHUE MAIllMH U
amnmaparoB» MOTYT ObITh UCIOJIL30BaHbl B quctuiuinHax b.1.2.13 «O6opynoBanue
XUMUYECKUX U HedTerazoBbIX Mpou3BoAcTB», b.1.3.9.2 «HanexHocth mammH u



anmnaparoB», a TAKXKE B JAJIbHEHIIEM MPHU BBINOJHEHUH NPOrpaMMbl MOATOTOBKH,
Opyu HAy4YHO-HCCIIEIOBATEIbCKOM paboTe, a Takke B MNpodhecCHOHATbHOU
NEeSATEITbHOCTH.

3. TpeOoBaHus K pe3yibTaTaM OCBOEHUS JUCIUNIMHBI

N3yyenne MUCHMIUIMHBI HaAIMpaBiIe€HO Ha (QOPMUPOBAHUE CIEAYIOIIMX
KOMITETCHIIN:

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

2. cnocoOHOCTh TMPHUHUMATh ydyacTHe B paboTax MO pacyery W
INPOCKTUPOBAHUIO JIETAJIEH W Y3JI0B MAIIMHOCTPOUTEIBHBIX KOHCTPYKIUU B
COOTBETCTBHUM C TEXHUYECKUMHU 33JaHUSMU M HCIOJb30BAHMEM CTaHIAPTHBIX
CpeacTB aBToMaTn3anuu npoektupoBanus (I1K-5).

CTyZneHT TOJKEH 3HATh:

- NPUHUUIHUAIBHOE PAa3IM4he MEXIAY MAIIMHOW M anmaparoM; OCHOBHBIE
TpeOOBaHUs, MPEABABIAEMblE K KOHCTPYKUMSM MAallMH M annaparoB; CTaJIuu
IIPOEKTUPOBAHMSI TEXHOJIOIMYECKUX ANIApPaTOB;

- OCHOBBI METOAOJOTMM U OOUIMEe MNPUHIMUIBI KOHCTPYUPOBAHMS
TEXHOJIOIMYECKOro 000py10BaHuS;

- METAJUIMYECKHME M HEMETAJUIMYECKHUE KOHCTPYKIIMOHHBIE MaTepUalbl,
IpPUMEHSIEMbIE 11 HW3TOTOBJIEHHSI OTPAacieBOro OOOpyAOBaHUS, CBOMCTBA U
OOLIyI0 XapaKTepUCTUKY HSTHX MaTEpPUAIOB, JAUHAMUKY H3MEHEHHSI CBOWCTB
MaTepualioB TMpPU HU3KUX UM BBICOKUX TEMIIEpaTypax, KpUTEpUHU BbIOOpa
KOHCTPYKIIMOHHBIX MaTEPHUAJIOB ISl U3TOTOBJICHUSI MAUIMH U alapaToB;

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

- HOPMAaTUBHBIM pacueT Ha MPOYHOCTb M YCTONYMBOCTH Pa3IMYHBIX (PopMm
000JI0UEK BpALLEHUS, HArPYKEHHBIX BHYTPEHHUM WJIM HApYXHBIM JIaBJICHHUEM;
YCIIOBUA TOTEPU IPOJOJIBHOM M TONEPEYHOM YCTOWYMBOCTH TOHKOCTCHHBIMU
000JI0UKaMH, TYTH HMX TIOBBIIIEHHUS; OCOOCHHOCTH pacyeTa IMINHIAPUYECKUX
000JI04€K, MOJKPEIIEHHBIX KOJbIAMH KECTKOCTH; CIIOCOOBI YKpEIUICHHUs] KpaeB
OTBEPCTU B TOHKOCTEHHBIX OO0OJIOUKAX, pacyeT YKPEIUIIOMMX 3JIEMEHTOB
pa3IUYHbIX TUIIOB,;

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

CTyneHT JOJKEH YMETh:

- BBIOMPATh KOHCTPYKIIMOHHBIM MaTepuai JJisi U3rOTOBJIEHUS OTPACIEBOTO
00OpyZI0BaHUSI B 3aBUCUMOCTH OT €r0 TEXHOJOTHYECKUX MapamMeTpoB (paboueit
TEeMITepaTyphl, 1aBIICHUS Cpebl U €€ GU3NKO-XUMHUECKIX CBOWCTB);



- KOHCTPYUpPOBaTh JETAIM W Yy3Jbl THUIIOBOIO OOOPYJOBAHHS C YYETOM
pPa3IMYHBIX TEXHOJOTMYECKHX YCIOBUH €ro paboTbl WU B COOTBETCTBHM C
JNEUCTBYIOIIUMHA  TOCYJApCTBEHHBIMU  CTaHAApTaMu, [PUMEHAEMBIMU IIpH
IPOEKTUPOBAHUM B OOJIACTU MAIllMH M annapaTtoB XMUMHUYECKUX U HEPTEra30BbIX
IIPOU3BOJICTB;

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

CTyIeHT JOoJKEeH BIIAJETh:

- METOJaMM pacuera Ha MPOYHOCTH, KECTKOCTb U YCTOWYMBOCTH THUIOBBIX
AIEMEHTOB  (Y3JI0B)  TEXHOJOTMYECKOrO0  OOOpYAOBaHHMS  XUMUYECKUX U
He(Tera3oBbIX 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
M BHJaM 3aHATHH

No Ne Ne
Mo- Hene Te HanmenoBanue Yacsl
y- hivzt MBI TEMBI
st
Jlex- | Kon | JIaGo- | Ilpak-
Bcero | muu | nok- | pa- tnuec- | CPC
BUY | TOp- KHe
MBI | HBIE
1 2 3 4 5 6 7 8 9 10
7 cemecTp
1 1 1 | BBoaHas gacts 3 1 - - - 2
1 1-3 2 | OCHOBBEI METONOJOTHH U 27 1 - - - 26
o0mue HPUHIUITBL
KOHCTPYHUPOBAHUS
TEXHOJOTHIECKOTO
000pyI0OBaHUS.
1 3-4 3 | KoncrpykunonHsle 23 1 - - - 22
MaTEPHAIIBI,
MIpUMEHsIEMbIe TUIS
W3TOTOBJICHUS MAIIUH H
anmnapaTos.
2 5 4 | OcHoBbl  Oe3mMoMeHTHoOM | 27 1 - - - 26
TEOpHH pacyeTa 000JI0UCK.




6-10

5 | Pacyer TOHKOCTEHHBIX 48 2 - 2
000JI0YeK, HarpyKEeHHBIX
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 - 2

6 164

5. Conep:xkaHue JIEKIMOHHOTO Kypca

Bcero
4acoB

Ne
JeKINHN

Tema sexuuu. Bonpockl, oTpadarbiBaemMbie Ha
JIEKINH

Yyeno-
METOANYEeCKoe
ob0ecreuenue

3

4

5

1

Beoonas uacme.

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

[1, 2, 3,4,5]

OcHosbl  memoOonocuu U odwue  NPUHYUNL
KOHCMPYUPOBAHUS MEXHOLO2ULECKO20 000PYO08AHUSL.
OO0mme NpPUHIKIB KOHCTPYHUPOBAHHUS OOOpPYIOBAHHUS.
MeToapl MPOTHO3UPOBAHUS KOHCTPYKIMI MalluH U
anmnaparos. Bompocsr ONTUMHU3ALNH npu
KOHCTPYMPOBaHUHU. Kpurepun ONTUMHU3AIINH.
CucreMHbIi aHaMM3.

CAIIP. Ennnas cucrema KOHCTPYKTOPCKOH
nokymentanuu  (ECKJl). Buasl wusnmenuit u  ux
CTPYKTypa. Buapl KOHCTPYKTOPCKHUX JOKYMEHTOB.
Craguu pa3zpaboTKu KOHCTPYKTOPCKOW JOKYMEHTAIUH.
Bonpockl yHM(UKanMM ¥ HOpMalM3allUU 3JIEMEHTOB
MalIMH U annaparoB, Paael 1uamMeTpoB, HOMUHAJIbHBIX
00BbEMOB,  YCIIOBHBIX  JaBieHui, PexkomeHpauuu
HAUYMHAIOIIEMY KOHCTpPYKTOpY. BubOpocTolikocTs U
BUOpO3alUTa MaIlIKH.

[1, 2,5, 6]

Konucmpykyuonnvie mamepuanvl, npumensemvle OJis
U320MOBNEHUSA MAWUH U ANNAPAMOo8.

TpeboBaHus, TpEeabSBIsIEMbIE K KOHCTPYKIIMOHHBIM
martepuanaMm.  V3mMeHeHune — (PU3MKO-MEXaHHYECKUX
CBOICTB MaTepuajoB C YBeJIHMYEHHEM (ITOHMKEHUEM)
temneparypbl. OcoOeHHOCTH BBIOOpAa KOHCTPYKIIMOH-
HBIX MaTepHalioB [JIsi O00OpyJOBaHMs, pPabOTaIoIIEro
IpH  MHHYCOBBIX TeMmIlepaTypax  XJaJo0JOMKOCTh
cranei.

OcobeHHOCTH BBIOOpa KOHCTPYKIIMOHHBIX MaTepHajioB
Ui 000pynoBaHMs, pPAOOTAIOMIET0 TIPH BBICOKUX
temneparypax. [IOHATHS CHHETOMKOCTM M KpacHO-
JOMKOCTH, TION3y4YeCTH, JUIUTEIHHOH TPOYHOCTH,

[1, 2,5, 6]




penakcanuu HanpspbkeHuil.  Ciiydau  OTpUUIATENIbHOTO
MPOSIBIICHUST pellaKCcallud HAaINpsHKeHUM, Mephl K ee
cHmkeHnto. OOmas xapakTepucTUKa CTalled U HX
OpUMEHEHHEe B MAalIMHO- W  allapaToCTPOCHHH:
yriaepoaucras  crajib  OOBIKHOBEHHOI'O  KadecTBa,
KaueCTBEHHasl (KOHCTPYKIMOHHAs) CTallb, JIMCTOBOM U
COPTOBOHM TMPOKAT, IBYCJIOWHBIA MpokaT (OumeTa),
HU3KO-, CpPEHE- U BHICOKOJICTUPOBAHHBIE CTAIH.

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

Ocnogvl bezmomenmHou meopuu paciema 060.104ex.
Tonkoctennsie 00omouku. OOJacTh MX NPUMEHEHUS.
BHyTpeHHue cuinbl ¥ MOMEHTHI, BO3HHUKAIOIIUE B
TOHKOCTCHHBIX ~ 00O0JIOYKax  TOJ  BO3JCUCTBHEM
n30bITOYHOrO  AaBieHus.  OOOJOYKKM  BpallleHusl.
OcHoBHBIE TTOHSITHSI, OTIpEICTICHUS
u cootHomenus. Jomymenus JlsBa - Kupxroda.
YpaBHEHUS paBHOBECHUS 000JIOUEK BPAIICHHUS.
VYpaBHEeHHE paBHOBECHUS d3JeMEHTa 000J0ukH (ypaB-
HeHue Jlarutaca) W ypaBHEHHE paBHOBECHS 30HBI
obOonouku. HampspkeHUss ¥ HaNpsOKEHHOE COCTOSIHUE
Marepuajia  TOHKOCTEHHOH  OOOJOYKHM TIpH €€
0CECHUMMETPUYHOM HArpy>KeHUU. YcnoBus
CYIIECTBOBaHUS  OE3MOMEHTHOTO  HAIPSHKEHHOTO
COCTOSTHUSI MaTepuaia 000JI0YeK.

Hedopmaruu u nepemenieHus B 0007109Kax BpalICHUSI.
[IpaBuiia 3HaKOB AJIsi BHYTPEHHUX CHIIOBBIX (DaKTOPOB,
JUHEWHBIX W  YIJIOBBIX  mepememenuit.  OO0mue
OCHOBHBIE  ypaBHEHHS  OE3MOMEHTHOH  Teopuu
TOHKOCTCHHBIX oOoyouek. I[lpuMepsl TpHIIOKEHUS
ypaBHEHHUN OE3MOMEHTHON TEOpHM K OCHOBHBIM
dbopmam obosiouek BpamieHus (IWIMHAP, KOHYC,
cdepa), Harpy>XKeHHbIM ra3o0BbIM WIH
THUIPOCTATUICCKUM JIABJICHUEM JKUTKOCTH.

[1, 2, 4,5]

Pacuem monkocmennvix 000104€K, HASPYIHCEHHBIX
BHYMPEHHUM OABIEHUEM.

Teopuu NpoyHOCTHU, UX NMPAKTUYECKOE IPUMEHEHHUE.
VcenoBuss  mpoudoctu.  OOmume  MOAXOAbl K
ONpPEACICHUIO TONIMHBl CTEHKHM TOHKOCTEHHBIX
obOonouek. Pacuer munumuapuyeckux o00JI0UEK Ha
npoyHocte 1o ['OCT 14249-89 "Cocyasl u
annapatel. HopMbl u  Merogsl pacyera Ha
npouHocTh". Pabouee u pacueTHOE JaBlIeHUE.
Omnpenenenre BETUYHHBI JOMYCKAEMBIX HaNpPsLKEHUH,
yueT BIMSAHUS CBapHbIX LIBOB. Buasl mBOB, KO3(d-
(GUIUEHT MPOYHOCTH cBapHOTo mBa. KoHCTpyKIIMOHHAs
npubaBKa K TONIIMHE CTEHKH 000JIOUKH, €€ CllaraeMeble.
['ugpo — W [HEBMOHUCHBITAHUE ammapaTroB, WX
HazHaueHue. [IpoOHoe faBiIeHHWE TUAPOUCIBITAHHS.
Pacyer Ha nMpoOYHOCTH MPH FHAPOUCTIBITAHUM anmapara.

[1,2,4,5,6]




VY4er coOCTBEHHOTO Beca MpU pacuere ropU30HTAIBHO
PacroI0KEHHOTO arapara.

Tunel KpbllIEK W JHUIL annaparoB, UX MPUMEHEHHE.
Hopmaruueiii (mo T'OCT  14249-89) pacuer
MOJIYIIAPOBLIX,  c(hepruuecKkux,  Topochepuueckux,
TapeyapyarhiX, JIOCKUX W JUIMNTUYECKUX JHUIL 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, padOTarOLINX

[0l BO3JIECHCTBUEM  CHKUMAIOLIUX  HArpy3ok.
[Tonsitue 00 YCTOHYHBOCTH 000J104€K.
Kpurnueckoe JaBJICHUE. Pacuernas u
KpUTHYECKAsl JUIMHA UIMHIpA.

Koporkue wu amunHble wuiauHApbl. 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
Ha3HA4Y€HUE, KOHCTPYKLUHU' U pacdyeT Ha IPOYHOCTH.
Metoauka  pacyera  TOHKOCTEHHBIX  IIWJIMHIPOB,
Harpy>KeHHbIX HapyxHbIM AasieHueM 1o I'OCT 14249-
89.

Ydyer 100aBOYHBIX  Harpy3ok (CKUMAOIMMX H
U3ruoOaIKX), JACWCTBYIOIIMX HAa  BEPTUKAJIbHO
pPACIIOJIOKEHHBIM  ammapar. Y CTOMYMBOCTh — JTHUIIY
pa3anuHOi POPMBI.

[1,2,4,5,6]

Pacuem annapamoe c yuemom kpaegozo s¢ghgpexma.
KpaeBoii »dpdexr. Dusnyeckuili CMBICH, TPUYHHA U
TUIIOBBIE CIy4ad BO3HMKHOBEHHS KpaeBoro s¢dexrta.
Pacniopnas cuna. OcoO0€HHOCTH KpaeBbIX HaIPsLKEHUH.
[IpaBuna 3HaKOB s KpaeBbIX CUJIOBBIX (DaKTOPOB,
pasvaIbHBIX U YTJIOBBIX MEPEMEIIECHUN.

Onpenenenue KpaeBbIX CHJIOBBIX (baxTOpoB.
VYpaBHEHHUs] COBMECTHOCTH PpaJUAIbHBIX M YIJIOBBIX
nepemenieHni  (nedopmanuii) KpaeB compsraeMbIX
AJIEMEHTOB, UX YaCTHBIE yNpolleHus. [leicTBuTenpHas
U DKBHMBAJCHTHAs €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
ONacHOCThb. Mepbl K CHUKEHUIO KPAE€BBIX HAIPSHKEHUM.

[1,2,4,5,6]




6. Coaep:kaHue KOJUIOKBUYMOB

KomnokBuymbl mporpaMmMoi 1 yd4eOHbIM IIJIaHOM HE MPEAYCMOTPEHHI.

7. IlepeyeHb NPAKTHYECKUX 3aHATHI

Ne Bcero No Tema npakTH4YecKoro 3aHATHS. 3aJaHus1, BONIPOCHI, Yueno-
TeMbI gJacoB |3aHATUSA OTpaﬁaTbIBaeMbIe HA MPAKTHYIECCKOM 3aHATUH METOINYeCKOoe
obecneyenue
1 2 3 4 5
5 4 1,2 OmnpenencHue  TONIMHBI  CTEHKHM  HWIMHApUYecKoH, | [1, 2, 3,5, 6, 9]
cepuueckoil, KOHMUECKOH 000J0YKHU U MIIOCKOTO JHUIIA.
Heo0GxomuMocTh  yKperuleHHUs KpaeB  OTBEpPCTUH B
TOHKOCTEHHBIX 000s104Kax. M3ydyeHue MeTOIUKU pacueTa
YKPEIUIEHUSI OTBEPCTUM.
CriocoObl  ykpemeHuss KpaeB oTBepcTHil. OCHOBHBIE
TUIIOBBIE KOHCTPYKLUHU Y3JIOB YKpPEIJICHUS OTBEPCTHIA.
YuciaoBble napaMeTphl YKPEIUIIOMUX 3JIEMEHTOB.
UucieHHbId pacyeT 3JEMEHTOB YKPEIUIEHUS OTBEPCTHS C
noMoIibs 9BM.
7 2 3 OtpaboTka METOJMKH COCTaBJICHHs OSKBUBaJeHTHO# | [1, 2, 3, 4, 5, 6]
pacyeTHOI cXeMbl y371a CONpsKEHHUsT 000J04YeK BpalleHHUs,
Ha KOHKpPETHBIX MPAaKTUYECKUX Npumepax. YUucieHHBbIH
pacyeT KpaeBbIX CUIIOBBIX (PaKTOPOB.
8. IlepeyeHnb JJabopaTOpPHBIX padoT
Ne Bcero | HammenoBanme 1adoparopHoii padotbl. 3agaHusi, BONPOCHI, Y4eOHo-
TeMbl | 4YacoB oTpadaTbiBaemMble Ha JJA00PATOPHOM 3aHATHH MeTou4YecKoe
obecrnieyenne
1 2 3 4
5 2 HccnenoBanne HampspKeHHH B IHJIMHIPHYECKOM COCyZE C [11]

KOHUYECKUM [JIHUIIEM U IUIOCKOW KpBIIIKOM, HarpyK€HHOM
BHYTpEHHUM JaBieHueM (BuptyanbHass YUJIP): o3nakomnenue
CTY/IEHTOB CO CXEeMOH J1abOpaTOpHOH YCTAaHOBKM U METOAMKOU
BBITIOJTHEHUSI
9KCIIEPUMEHTAJIBHBIX U TEOPETUYECKUX JTAHHBIX IO BEIWYMHAM
nepopManuil CTEHKH COCYJa M BBI3BABIIMM HMX HAINpPSIKEHUSIM;
MOJIFOTOBKA BBIBOJIOB MO MTOTaM BBINOJIHEHHS J1aOOpaTOpHOU
paboTHI.

paboThI; CpaBHEHUE MOJTYYECHHBIX

«Pacder ¥ KOHCTpYMpPOBAaHHME MAIIMH W amIapaToBy,

9. 3apaHus AJsl CAMOCTOSITEIbLHOM PadOTHI CTY1E€HTOB

Texymast camoctostensHas pabora cryaertoB (CPC) mo aucummiviHe

HaIlpaBJICHHAA Ha

yrayOjieHne ® 3aKpeluIeHWe 3HAHWW CTYJCHTA, Ha pa3BUTHE MPAKTHUYCCKHUX
YMEHHUM, BKJIIOYAET B Ce0s1 CIASAYIONIUE BUIbI PaboT:
— paboTa C JCKIMOHHBIM MaTE€pUaJIOM, IMOWCK W 0030p JHTEpaTypbl H

AJIEKTPOHHBIX HCTOYHMKOB WH(OpPMAIMM TI0 TEeMaM, BBIHECEHHBIM Ha




CaMOCTOSITENIbHYIO TPOPa0OTKY;
— IMOATOTOBKA K MPAKTUYECKUM, JJAOOPATOPHBIM 3aHATUSAM U IK3AMEHY.

No Bcero
TeMBbI Yacos

3anaHusi, BONPOCHI, 1JI CAMOCTOSTEIbHOT 0
u3yueHus (3aaaHus)

YueHno-
METOANYECKoe
odecrmeueHue

1 2

3

4

1,2 28

[ToaroToBka Kk pyoexHOMY KOHTPOIIO IO Teme Nel,2
Osnakomsienue ¢ ['OCTamu Ha KOHCTPYKTOPCKYIO
JOKYMEHTAIUIO:

T'OCT 2.101-2016 ®Ha Buasl H3OEIUA U HX
CTPYKTYDY;

I'OCT 2.102-2016 Ha BUABI KOHCTPYKTOPCKHX
JIOKYMEHTOB;

I'OCT 2.103-2016 na craguu pa3paboTKu KOHCTPYK-
TOPCKOM JTOKYMEHTAallUH.

[1, 2,3, 4]

[ToaroroBka k pyOeXKHOMY KOHTpONMO 1O Teme Ne3
Oznakomnenne c¢ ['OCTamu Ha KOHCTPYKI[MOHHBIE
MaTepUaIbL:

I'OCT 380-2005 Ha yriepoaucThie CTad OOBIKHOBEH-
HOT'O KayecTBa,;

I'OCT 1050-2013 ©Ha yriepoaucTble KaueCTBEHHBIE
CTaJH;

I'OCT 19283-73 Ha HU3KOJIETUPOBAaHHbBIE CTAJIN;

I'OCT 5632-2014 na BBHICOKOJIETUPOBAHHBIE CTAJIH;
['OCT 10885-85 Ha ABYXCIOWHBIN JIMCTOBOM MPOKAT:
I'OCT 1412-85 Ha cepble YyT'yHBI.

[1, 2,5, 6]

[ToaroroBka k pyOexHOMY KOHTpOJItO 110 Teme Ne 4:
YCBOGHHE OCHOBHBIX IOHATHH W ONPENEIICHUN
0€e3MOMEHTHOI Teopur 000JI04€K, METO/1a TIOJyUEHUs
ypaBHEHMI paBHOBeCHs 000JI0UEK BPALICHHUS, a TAKXKe
YpaBHEHHUI, OTHCHIBAIOLINX nedopManuu u
nmepeMenieHns Todyek (cedyeHuil) obomouek  Hon
BO3/IEMCTBUEM  Harpy3ku. 3ydenwme  mpumepos
NPUJIOKEHNUS YpaBHEHMH O€3MOMEHTHOM Teopuu K
OCHOBHBIM (popmMam 00010YEK BpaIICHHUS.

[11 21 51 61 91
10]

[InacTuHKM U ObICTpOBpALIAIOIIMECS TUCKU: TOHSTHE O
IUTACTUHKaX M Juckax. WX ¢opma, Harpyska.
HanpspkeHne m HanpsyKeHHOE COCTOSIHUE MaTepuana B
IJIaCTUHKaX W JAMcKax. Pacduer  CUMMETpUYHO
HAarpy>K€HHBIX KPYIJIbIX IIJIACTHH.

[1,2, 5,6, 12]

Pa3bemHBIE  coeaMHEHMsT B aNNapaTOCTPOEHUU:
(bnaH1IEeBBIE COCTMHEHUS, TPEOOBAHMS K HUM. Y CJIOBHBIN
IIPOXOJ M YCIIOBHOE JaBJECHHME, NPUCOEAUHUTEIbHBIE
pasmeps! daanna. Kimaccudukanus dhaaHies: meabHbIe U
CBOOOTHBIE ¢bnaneL, bopmbI IIPUBAJIOYHBIX
noBepxHocTel Quianues. [Ipokiagku ¥ NmpoKIag04YHbIE
MaTepHabl, TpeOOBaHUS K HUM. TeopeTnyeckre OCHOBBI
pacuera  ¢QmanuneB.  becduanmeBsie  pa3zbeMHBIE
COEJIMHEHMS], UX KOHCTPYKIIMU U IPUMEHEHHUE.

[1,2,3,5,6]

CocraBnenne pacuera (JIaHUEBBIX COEAMHEHHH C

[1,2,3,5,6]




npuMmeHenuem JBM.

10

[ToaroroBka K pyoeKHOMY KOHTPOJItO 10 Teme Ne 5.
Osznakomnenne c¢ ['OCT 14249-89 "Cocynsl u
anmnapatel. HopMbI 1 MeTO/BI pacyeTa Ha MPOYHOCTH" B
4acTH pacyera 00O0JI0UEK, HArpyKEHHBIX BHYTPEHHUM
JABJICHUEM: BEIOOp  BenWYuHBI  Kod(duimenTa
MIPOYHOCTH CBAPHOTO IIBA, OMPEICICHHUE JOMYyCKAEMBIX
HampsDKeHWH, B TOM 4YHCIE - JUIsl MaTepualioB He
yKa3aHHBIX B TaOJIUIIaX

I'OCT 14249-89, ycBoeHHWe HOPMATHBHBIX METOOB
pacdera OCHOBHBIX ()opM 000JI0UEK, pabOTArOMINX O]
BHYTPEHHUM JaBJICHHEM. YCBOCHHE METOJUKa pacuera
y3JI0B YKPEIJICHUS KpaeB OTBEPCTHUI B TOHKOCTEHHBIX
000JI0UKaX.

[1,2,3,4,5,6,
9

26

[MonroroBka Kk pyoeKHOMY KOHTPOJIIO TI0 Teme Ne 6.
Oznakomnenue ¢ ['OCT 14249-89 "Cocynbl u anmapaTsl.
Hopmbl um MeTonpl pacueta Ha HPOYHOCTH' B 4YacTu
pacueta  000JI0YEK, Harpy>KeHHBIX HaPYKHBIM
JaBiIeHUEM: ycBoeHue ToHsaTHs "PacuerHas nimHa
anmapara’, O03HAKOMJICHHE C pPacyeToM JOIMYCKaeMOTo
JIABJICHUSI, UCXOJs U3 YCJIOBUS IMPOYHOCTU U YCIIOBUS
obecrniedeHus YCTONYHMBOCTH HUIMHIPUYECKON
oOeyaiiky, pacyeToM TIJIQJAKUX allapaToB U allaparos,
MOJKPEIJICHHBIX KOJbIIAMHU JKECTKOCTH, a TaKXke C
pacueToM 000J0YEeK Ha KPUTHYECKOE COCTOSHUE IIPH
JEHCTBUM JOMOJHUTENBHBIX HArpy30K (CHUMAIOUINX U
M3TUOAIOIINX ).

[11 21 31 41 51 61
8]

26

ITonroroBka Kk pyOeKHOMY KOHTpOdrO mo teme Ne "7:
VYcBoenue noHATUs "KpaeBoi 3 ¢ekt", ero npuunHbl U
CIIEJCTBUE, THIIOBBIX 'cioydaeB"  BO3HUKHOBEHMS
kpaeBoro a¢¢ekra. (O3HAKOMIIEHHE C  METOA0M
ONpeNIeNIeHUs]  KpaeBbIX  CHWJIOBBIX  (DaKTOpOB, €O
CIIOCOOOM  COCTaBJIEHUSI HSKBUBAJIEHTHBIX pPacueTHBIX
CXeM y3lla CTBbIKa COMNpSTaeMbIX D3JEMEHTOB, a
TaK)K€ C pe3ylbTaTaMu peIIeHUs KpaeBOW 3ajaud Ul
OCHOBHBIX (popM 006osiouek BpalieHus (UIUHIp, chepa,
KOHYyC). YcBOeHue Mep K CHIDKEHHIO KpaeBBIX
HaIPSDHKEHUM.

[1,2,4,5,6]

10. PacueTHo-rpajduueckasi padora

Pacuetno-rpadudeckas pabota He TPeTYCMOTPEHA YICOHBIM TTAHOM.

Kypcogas pabota He nmpeaycMoTpeHa yueOHBIM TIAHOM.

KypcoBoii IpoeKT He MpeyCMOTPEH YYeOHbBIM TLIAHOM.

11. KypcoBas pab6ora

12. KypcoBoii npoekT




13. ®oHA OLIEHOYHBIX CPEACTB ISl MPOBeAeHUS MPOMEKYTOYHOMH aTTeCTAllUM

00y4aoIuUXCcs Mo JUCHUIINHE (MOTYJIIO)

B mporecce ocBoeHHs 00pa3oBaTEeNIbHON MPOTpaMMBI Yy OOyYaroImierocs B
X0JIe U3y4YCHUS TUCIUIUTHHBI «PacueT m KOHCTpyHpOBaHHE MAIIMH U amapaToBy
JTOJDKHBI ~ OBITh  COOPMUPOBAHBI  OOIICKYJIBTYpHAS |
kommerenuu OK-7, T1K-5.

YPpOBHU OCBOCHUSI KOMITETECHIIUH

npodeccruoHanbHas

Nunexe DopmyJIUpPOBKA:
OK-7 CrocoOHOCTh K caMOOPTraHU3allK U CaMO0OpPa30BaHUIO
Crynenu YpOBHEM OTauuuTenbHbIE TexHonoruu CpencrBa u
OCBOEHUSI KOMIIETEHIINH MIPU3HAKU (GhopMHUpPOBAaHMS | TEXHOJIOTMH OIEHKH
IToporossiii 3HaeT: nOpUHUMOHANbHOE | Jleknuw, [IpakTuueckue u
(YAOBIETBOPUTENbHBIN) | pa3iIuyue MEXY | IpaKTHYECKHE nabopaTopHble
MallMHOM M amnmaparoM; | 3aHsTHS, paboTHI BBITIOJTHEHBI C
OCHOBHblE  TpeOoBaHus, | 1a0OpaTOpHbIE | HEOOJIBIIUMHU
NpeabsBIsEMbIE K | paboThI 3aMEYaHUIMU,
KOHCTPYKIIUSM MAIIMH | UMEINCH
anmnaparos; cTaguu 3aTpyAHECHUS npu
MIPOCKTUPOBAHUS OTBETE Ha
TEXHOJIOTHYECKHUX JOTIOJIHUTEIIbHBIE
anmaparos. BOIIPOCHI;
Ywmeer: BLIOUpATH HE BIIOJTHE
KOHCTPYKITMOHHBIN 3aKOHYEHHbBIE
Marepuan JUTSt BBIBOJbI B OTBETE Ha
W3TOTOBJIEHUS BOIPOCHI Ha
OTpaciIeBOro JK3aMEHe
o0opynoBaHUs B
3aBUCUMOCTH  OT  €ro
TEXHOJIOTHYECKHUX
rapamMeTpoB (paboueit

TeMIIepaTypbl, JaBJICHUS
cpeapl U ee  (UBMKO-
XUMHUYECKHX CBOUCTB).

Brnaneer: ¢ mnpobenamu
METOJaMH  pacyera Ha
IIPOYHOCTh, KECTKOCTh H
YCTOMYUBOCTh  THIOBBIX

3JIEMEHTOB (y3n0B)
TEXHOJIOTUYECKOTO
o0opymoBaHUs
XUMHAYECKUX U
He(dTerazoBbIxX

IIPOU3BOJICTB.




[IpoaBuHYTHII

3HaeT: MNPUHIUIHAIBHOE

(xoporo) paznuuue MEXIY
MallMHOW W amnmaparom;
OCHOBHBIE  TpeOoBaHuS,
IpeabsBIIsEMble K
KOHCTPYKLIMSAM MAaIIMH |
anmnaparos; CTaJluu
MIPOEKTUPOBAHHUS
TEXHOJIOTUYECKUX
arnmaparos;
OCHOBBI METOJIOJIOTMH U
o0mue MIPUHIUIIBL
KOHCTPYUPOBAHMS
TEXHOJIOTUIECKOTO
o0opyIoBaHus.
YmMmeer: BbIOMpATH
KOHCTPYKLIMOHHBIH
MaTepHan ISt
W3TOTOBIICHHS
0TpaciIeBOro
o0opyoBaHUs B
3aBUCUMOCTH ~ OT  €ro
TEXHOJIOTHIECKUX
rapamMeTpoB (paboueit
TEMIIEPaTypbl, JABJICHUS
cpeabl U ee  (hU3HKO-
XUMHUYECKHUX CBOMCTB).
Bnaneer: METOIaMU
pacuera Ha MPOYHOCTb,
KECTKOCTb u
YCTOMYMBOCTH  THUIOBBIX
3JIEMEHTOB (y3m0oB)
TEXHOJIOTUIECKOTO
o0opynoBaHus
XUMHAYECKHX "
He(dTera3zoBbIxX
MTPOU3BOJICTB.

Beicoknii 3HaeT: NPUHLHUINAIBHOE

(OTIIMYHO) paznuune MEXTY

MallMHOM M  ammnapaTroMm;
OCHOBHBIE  TpeOoBaHuS,

MIpeIbsBIsIEMbIC K
KOHCTPYKIIUSIM MAaIlWH U
anmnaparos; cTagun
MTPOCKTHPOBAHHMS
TEXHOJIOTHYECKUX
anmaparos;

OCHOBBI METOJOJIOTHA U
oOrme TIPUHITUTIBI
KOHCTPYHUPOBaHUS
TEXHOJIOTHYECKOTO

000pyIOBaHUS;

[IpakTnueckue u
n1abopaTopHbIe
paboTHI BHITIOJHEHEI C
HEOOJIbIITUMU
3aMEYaHUsIMHU,
UMENHUCh HEOOIIbIINE
HETOYHOCTHU npu
OTBETE Ha
JIOTIOJTHUTEIIbHBIC
BOTIPOCHI;

UMEIOTCSI  HerpyoObIe
OIIMOKHU WIn
HETOYHOCTHU npu

OTBCTC Ha BOIIPOCHI
Ha 3K3aMCHEC

IIpakTueckue u
nabopaTopHbIE
paboThl  BBIMOIHEHBI
oe3 3aMeYaHui,
CTYIEHT  CBOOOIHO
OTBEYaeT Ha
JIOTIOJTHUTEIbHBIE
BOIIPOCHI;

CTYJIEHT yMeeT
OTIEpUPOBATH
CHelUaTbHBIMU
TEPMUHAMHU,
UCIIOJIb3YET B OTBETE
JOMOJTHATEIbHBIN
Martepual,




METaJJTNYECKHe u
HEMETaNTNIecKue
KOHCTPYKLIMOHHbBIE
MaTepHalbl,
MIpUMEHsIeMble
M3TOTOBIICHUS
OTpaciieBOro
o0opymoBaHusi, CBOICTBa
1 OOIIYI0 XapaKTEePUCTUKY
ITHX MaTepHaloB,
TUHAMUKY W3MEHEHUs
CBOMCTB MaTEpHUANIOB IIPHU
HU3KHUX u BBICOKHX
TEMIIepaTypax, KpHUTEpUU
BBIOOpA
KOHCTPYKIIMOHHBIX
MaTepuasoB TUIS
W3TOTOBIICHHSI MAIlUH |
anrmaparos.

VYmeer: BBIOUpATH
KOHCTPYKLIMOHHBII
MaTtepuan
W3TOTOBIICHHS
OTpaciieBOro
o0opyoBaHus B
3aBUCHMOCTH  OT  €ro
TEXHOJIOTHIECKUX
IapaMeTpoB (paboueit
TEMIIEpaTypbl,  JABJICHUS
cpensl U ee  (UBMKO-
XUMHYECKHUX CBOMCTB).
Bnaneer: B mosiHOW Mepe
METOAaMH  pacdyera Ha
MIPOYHOCTb, JKECTKOCTh U
YCTOMYMBOCTH  THUIOBBIX
3JIEMEHTOB (y3moB)
TEXHOJIOTUIECKOTO
o0opynoBaHus
XUMHAYECKHX u
He(dTera3zoBbIX
MTPOU3BOJICTB.

JJIA

I

WLTIOCTPUPYET
TEOPETUYECKHE
MOJIOXKEHUS
MPaKTUYECKUMU
npuMepamMu

npu OTBETE Ha
BOIPOCHI Ha
IK3aMEHe

Nunexc
[1IK-5

dopMyIHpOBKa:
CriocoGHOCTh MPUHUMATD yyacTHe B paboTax Mo pacueTy u
MPOEKTUPOBAHUIO JETAJIEH U Y3JI0B MAIIMHOCTPOUTEIIHHBIX
KOHCTPYKILUI B COOTBETCTBUU C TEXHUYECKUMU 3aJaHUSMU U
HCIIOJIB30BAHUEM CTaAHAAPTHBIX CPEACTB aBTOMATHU3 AU
IIPOCKTUPOBAHUS

Crynenu YpOBHEU
OCBOEHUSI KOMIIETEHIINH

OTINYUTENLHBIE IIPpHU3HAKH

TexHomornu
(dhopMHUpoBaHUS

CpenctBa u
TEXHOJIOTUHU OLIEHKHU

IToporosbiii

3Haer: OCHOBBI

Jlexumn,

[IpakTrueckue u




(YZIOBIIETBOPUTEIILHBIN )

0€3MOMEHTHOM TEOpPUH
pacuera CUMMETPUYIHO
Harpy>XKeHHBIX
TOHKOCTEHHBIX  000JI0ueK
BpaICHHUS, YCIIOBHSI
CYIIECTBOBAHHUS oe3
MOMEHTHOT'O

HAIMps>KCHHOTO COCTOSIHUA
Marcpuraia 000/104EK.

Ywmeer: BBITIOTHATE
pacyeTsl Ha MPOYHOCTb,
JKECTKOCTD 51
YCTOMYMBOCTh  THIIOBBIX
9JIEMEHTOB  MallUH |

anmnapaTroB B COOTBETCTBUU
roCyJIapCTBEHHBIMH
CTaHJapTaMH, B TOM UYHUCIIE
Ha OBM c npuxiagiHbIMu
POTPaMMHBIMU
CpEeICTBAMHU.

Brnaneer: ¢ mpobGemnamu
IPaKTUYECKMMHU HaBbIKAMHU
KOHCTPYUPOBAHHS
TUIIOBBIX
TEXHOJIOTUYECKUX MAIINH
U anmnaparoB ¢ Yy4eToM

ycloBUM HMX paboT B
COOTBETCTBYIOIINX
OTpacJIeBbIX
MIPOM3BOJICTBAX.
IIponBuHyTHIN 3Haer: OCHOBBI
(xopor10) 0€3MOMEHTHOM TEOpUH
pacuera CUMMETPUYHO
HarpyXeHHBIX
TOHKOCTEHHBIX 000JI04eK
BpalleHUs, YCIIOBHS
CyIIIECTBOBAHUS 0e3
MOMEHTHOTO

HAIpPSDKEHHOTO  COCTOSIHUSA
MaTepuaia 000JI0YeK;
HOPMATHBHBIM pacueT Ha

IIPOYHOCTh "
YCTOMYHMBOCTh Pa3IUYHbBIX
dbopm o0oouek
BpallleHUsl, Harpy>XeHHbIX
BHYTPEHHUM WIH
HapyXHbIM  JaBJICHUEM;
yCIIOBUS oTepu
MPOAOJIBHOM "
MIONIEPEYHON
YCTOWUYNBOCTH

TOHKOCTCHHBIMHA

MPAKTHYECKHE
3aHSTHS,
nabopaTopHbIe
paboThI

nabopaTopHbBIS
paboOThl  BBITIOJTHEHBI
C HEOOJIbIINMHU
3aMeUYaHUsIMU,
HUMEJHCh
3aTpyaHEHUS npu
OTBETE Ha
JIOTIOJTHUTEIILHBIC
BOIIPOCHI;

HE BIIOJTHE
3aKOHYCHHbBIE
BEIBOJIBI B OTBETE Ha
BOIIPOCHI Ha
JK3aMeHe
IIpaxTrueckue 51
nabopaTopHbIe
paboThl  BBHIMOJTHEHBI
c HEOOJIbIIUMHU
3aMeUYaHUsIMU,
UMeNTHCh HeOOoINbIIne
HETOYHOCTH npu
OTBETE Ha
JIOTIOJTHATEITHHBIC
BOIIPOCHI;

HMEIOTCS  HETPyOBIe
OIIMOKHU WIH
HETOYHOCTH pH

OTBCTC Ha BOIPOCHL
Ha 3K3aMCHE




obojoukamMu, TYTH WX
MOBBILICHHS; OCOOCHHOCTHU
pacuera IMJIMHIPUYECKUX
000J104CK,
MOJIKPETIJICHHBIX
KOJIbIIAMH KECTKOCTH;
CIoco0bI YKpeIieHus
KpaeB OTBEPCTUM B
TOHKOCTEHHBIX 000JIOUKaX,
pacuer YKPETIISONTIX
HIIEMEHTOB Pa3IMYHbIX
THUIIOB.

YMmeeT:  KOHCTPYUPOBATH
JETald U Y376l TUIIOBOTO
000py/ZIOBaHUS C Yy4YETOM
pa3IMYHBIX
TEXHOJIOTHYECKHUX YCIOBHIA
ero paboThI u B

COOTBETCTBUH c
JIEHCTBYIOILIUMHU
rocyapCTBEHHBIMHU
CTaHJapTaMH,
MIPUMCHSICMBIMU npu
MIPOCKTUPOBAHUH B
obnactu MaIIuH 51
arrapaToB XUMHUYECKUX H
He(dTerazoBbIX
MIPOU3BO/ICTB;

BBITIOJIHSITH ~ PacyeThl Ha
MIPOYHOCTh, KECTKOCTh M
YCTOMYMBOCTh  THIOBBIX
9JIEMEHTOB  MallMH U
armapaToB B COOTBETCTBUH
rocyAapCTBEHHBIMHU
CTaHJapTaMH, B TOM YHUCJIE
Ha OBM c npukiagaeiMu
MPOTrpaMMHBIMHU
CpeicTBaMu.

Brnaneer: npaktuueckumu
HaBBIKAMH
KOHCTPYHPOBAHUS
THITOBBIX
TEXHOJIOTHYECKNX MAIIIHH
M anmapatoB ¢ Y4YETOM
ycloBUM HUX paboT B

COOTBETCTBYIOIIUX
OTpacIIeBBIX
MIPOU3BOJICTBAX.
Bricokmuit 3Haer: OCHOBBI
(oTIMYHO) 0E€3MOMEHTHOM TEOpPUH
pacuera CUMMETPUIHO

Harpy>KeHHBIX

[IpakTnueckue u
nabopaTopHbIe

paboTHl  BBHITIOJIHEHBI
oe3 3aMeYaHnii,




TOHKOCTEHHBIX 000JIOYEK

BpalICHUS, yCIJIOBHS
CyILLIECTBOBAHUSA oe3
MOMEHTHOTO

HAIPSHKCHHOTO COCTOSIHUS
Marepuana 000JI04ueK;
HOPMATHUBHBIA pacueT Ha

MIPOYHOCTh u
YCTOMYUBOCTh Pa3TUYHBIX
dbopm 0001104YeK
BpAILICHUS, HarpyXEHHBIX
BHYTPECHHUM Wi
Hapy)XHbIM  JIaBJICHHUEM;
YCIIOBHS noTepu
MPOAOJIbHOM u
IIONIEPEYHON
YCTOMYUBOCTH
TOHKOCTEHHBIMU

o0Oosloukamu, MyTH UX
MOBBIIICHHUS; OCOOCHHOCTH
pacuera IWJIMHIPUYCCKUX
000I104EK,

MOJIKPETUICHHBIX
KOJIbLIAMU KECTKOCTH;
Croco0bI YKpeIIeHus
KpaeB OTBEpCTUI B
TOHKOCTEHHBIX 000JI0YKaX,
pacuer YKPEIUISIOLIIX
DIIEMEHTOB Pa3IUYHBIX
THUIIOB;

OCOOEHHOCTH U XapakTep
KpaeBbIX cHlIL,
nedopmaruit u
HanpsDKeHUH, OPUYMHY U
TUTIOBEIE cirydan
BO3HUKHOBEHHUS KpaeBOIo
abdexra; croco0
olpeieeHus KpaeBbIX
CUJIOBBIX (dakTopoB;
OIaCHOCTh KpaeBoro

abdexra g pazTUIHOTO
polla  KOHCTPYKIIMOHHBIX
MaTepHaJoB; pacyeT y3JIOB
CTBIKa 000JIOUEK C y4eTOM
KpaeBoro dddexra.

YMeeT: KOHCTPYHPOBATh
ACTajli U Yy3Jibl THUIIOBOT'O
000py/lIOBaHUS C Yy4ETOM
pa3IAYHBIX
TEXHOJIOTHYECKHUX yCIOBHIA
ero paboThl u B
COOTBETCTBUU c

CTYyIGHT  CBOOOIHO
OTBEYAET Ha
JIOTIOJIHUTEIbHEIS
BOIIPOCHI;

CTYJICHT yMeeT
OMepUpOBaTh
CIelaJIbHBIMA
TepPMUHAMH,
HCIIONB3YET B OTBETE
JOTIOJTHUTCIEHBIN
Marepual,
WJUTIOCTPUPYET
TEOPETHYCCKUE
MOJIOKEHUS
MPaKTHYCCKUMU
npuMepamMu

npu OTBETE Ha
BOIIPOCHI Ha
JK3aMCHE




JIEUCTBYIOIIUMH

roCyIapCTBEHHBIMH
CTaHapTaMH,
PUMEHSICMBIMH npu
POCKTHPOBAHUHU B
obnactu MalIuH u
anmnapaTtoB XHMHUYCCKHX M
He(Tera3oBbIX
POU3BOJICTB,;

BBIIIOJIHATh  PACUEThl Ha
MPOYHOCTh, JKECTKOCTh U
YCTOMYMBOCTh  THUIIOBBIX
9JIEMEHTOB  MallMH U
armnaparoB B COOTBETCTBUU
roCyJ1apCTBEHHBIM
CTaHIapTaM, B TOM YHUCJE
Ha OBM c npukiagHbIMu
MPOTPAMMHBIMHU
CpEACTBAMM.

Bnaneer: B momHoOM Mepe
MPAKTUYECKUMHU HaBbIKAMU
KOHCTPYHPOBAHUS
THUTOBBIX
TEXHOJIOTHYECKUX MAaIlIMH
W anmapatoB C Y4ETOM
ycloBui uX paboT B
COOTBETCTBYIOLIUX
OTpPacyEeBbIX
MIPOU3BOJACTBAX.

[Ipaktuueckne W nabopaTopHble  pabOTbl  CUMTAIOTCA  YCIELIHO
BBITIOJTHEHHBIMU B Cllydae MPEIOCTABICHUS B KOHIE 3aHSATHI, OTBEJACHHBIX Ha
BBITIOJTHEHHE OSTOW paboOThl, OTYETa, BKIIOYAIOIIETO TEMy, XOI paboTHI,
COOTBETCTBYIOIIME PacueThl, PUCYHKH M TOANMUCH (MpW HAJIWYWHU), ¥ OTBETE Ha
BONpockl (3amute) no teme paboThl. Illlkana olleHMBaHUS — «3a4TE€HO» / «HE
3a4TEHO». «3auTE€HO» 3a MNPAKTUYECKYI0/Ja00paTOpHYI0 pabOTy CTaBUTCA B
cillyyae, €CJIM OHa IIOJIHOCThIO W TMpPaBWIbHO BBINOJHEHA, M TPU 3TOM
oOyJaroluMMcs MOKa3aHo CBOOOJHOE BIIaJIeHUE MaTepuajoM 1o aucuuruivbe. «He
3aYTEHO» CTAaBUTCA B Cllydae, €clii paboTa BBINOJHEHAa HEBEPHO W/WIM He
MOJIHOCTBIO, M OHA BO3BpAllaeTcs CTYACHTY Ha JOpabOTKy, a 3aT€M BHOBb CHAETCS
Ha MPOBEPKY MPENoAaBaTelio.

CamocTosTenbHass paboTa CUYMTAETCS YCIEIIHO BBIOJHEHHOW B cCllydae
MPEIOCTAaBIICHUSI OTYETa MO KaXIO0W Teme. 3amaHue IJii OT4eTa COOTBETCTBYET
NyHKTY 9 paboueit mporpammbl. OIleHHBaHHE OTYETOB MPOBOAUTCS MO MPUHIIUITY
«3a4TE€HO» / «HE 3aUTEHO». «3auTEHO» BBICTABIAETCA B CIIydae, €CJIM OTYET
oopmIieH B COOTBETCTBUH C KPUTEPHUSIMH:

- MPaBUILHOCTH OGOPMJICHHs OTYeTa (TUTYyJIbHASI CTPaHHIIA, OTJIABIICHUE U
oopMIIeHHE UCTOYHUKOB);

- YPOBEHB PACKPHITHUS TEMBI OTYETa / MPOPAOOTAHHOCTH TEMBI,




- CTPYKTYpUPOBAaHHOCTh MaTepraa;

- KOJIMYECTBO MCIOJIb30BAHHBIX JTUTEPATYPHBIX UCTOUHUKOB.

B cnyuae ecnam kakod-nuMbO M3 KpUTEPUEB HE BBIMOJIHEH, OTYET
BO3BpAILIAETCS HA JOPAOOTKY.

K sk3aMeHy 1o IucuUIIuHE 00Yy4aroNIecs A0MYCKalOTCs TPU:

— TPEAOCTABJICHUU U 3AIIHUTE OTYETOB [0 BCEM MPAKTUYECKUM 3aHATHUSM;
— MPEJOCTABJICHHUH H 3aIIUTE OTYETOB [0 BCEM JAOOPATOPHBIM pabOTaM.

DK3aMeH cllaercs Mo OwieraMm, B KOTOPBIX IPEICTABIECHO 2 TEOPETHUYECKUX
Bomnpoca u3 mnepeuHs «Bompockl miig 3k3aMeHa». OUEHUWBaHHE MPOBOAMTCS IO
OPUHIUMIY — «OTJIMYHO»  /  «XOpomio»  /  «yIOBJIETBOPUTEIBHO»  /
«HEYJIOBJIETBOPUTEIIBHO.

«OTIUYHO» CTAaBUTCS MPU MPABUIBHOM, MOJHOM U JIOTUYHO MOCTPOEHHOM
OTBETE, YMEHHMM OIIEpUPOBATh CIECHHUAIBHBIMU TEPMUHAMH, HCIIOJIb30BAaHUU B
OTBETE JOIOJHUTEIBHOIO MaTepuaa, WUIFOCTPUPOBAHUU TEOPETHYECKOTO
IIOJIOXKEHUS MPAKTUYECKUM MaTepUajoM. «XOpOIIO» CTABUTCS, €CIIM IIPU OTBETE
UMEIOTCSI HEerpyoble OINMOKM WJIM HETOYHOCTH. B ciywyae 3arpynHeHHs B
MCIIOJIb30BAaHUU MPAKTHYECKOr0 MaTepuaia U HE BIIOJIHE 3aKOHYEHHBIX BBIBOJOB
WK 0000IIEHUI B OTBETE, CTABUTCS OLIEHKA «YAOBIECTBOPUTEIHHOY.

«HeynoBiaeTBOPUTENBHO» CTABUTCS MPU CXEMATHYHOM HEIMOJHOM OTBETE U
HEYMEHUU ONEpUPOBATh CHIEUATbHBIMA TEPMUHAMHU WU UX HE3HAHUU.

Bonpocsl aig 3a4era
3ader HE MPENYCMOTPEH YUEOHBIM TUTAHOM.
Bomnpocsl 1J151 3K3aMeHa

1. Mamuna, annapat. [IpyuHuunuanbHoe paznuiyue Mexay HUMU. MalnHHbII
Y anmnapaTHbId TEXHOJOTUYECKHe mpoliecchl. [Ipumepsl MalmH 1 anmnapartos.

2. Cramuu pacdera ammapatoB. OCHOBHBIC 3a/laud, pelracMbie Ha KaKIOH
CTaJUU.

3. OcHoBHBIE TpeOOBaHMs, MPENBABISEMBIE K MallMHAM M ammapaTam.
Hopmanuzanus u yHudukanys y3ji0B MalllH U alapaTos.

4. OcHOBHBIE TpeOOBaHUA, TMPEAbIBISEMbIE K  KOHCTPYKLIMOHHBIM
Marepuaiam, UCIIOJIB3YEMBbIM ~ JUII  M3TFOTOBJIEHHS ~ TEXHOJIOTMYECKOIrO
000py10BaHUSI.

5. OcobeHHOCTH BBIOOpA KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, MCIIOJIb3YyEMbIX B
000py10BaHUH, pabOTAIOIEM NP MUHYCOBBIX TeMIIepaTypax.

6. OcobeHHOCTH BBIOOpA KOHCTPYKIIMOHHBIX MAaTEpUAJIOB, UCIIOJIb3yEMbIX B
000py1I0BaHUH, pabOTAIOLIEM MPU BBICOKUX TeMIlepaTypax.

7. OOmas XapakTepUCTUKAa METAIMYECKUX KOHCTPYKIIMOHHBIX MaTepuajoB
(cranmei, 4yryHoB, UBETHbIX MeTauioB). [IlpuMepsl HMX UCHOJIB30BaHUS B
TEXHOJIOTUYECKOM 000PYI0BaHUU.

8. OOmias  XapakTepucThKa  HEMETAUIMYECKUX  KOHCTPYKI[MOHHBIX
MatepuanoB. [Ipumepsl UX UCHOIB30BAHMS B TEXHOJIOTHYECKOM 000pYAOBaHUHU.



9. Iyt cHIKEHMS pacxo/1a KOHCTPYKIIMOHHBIX MAaTEPHAJIOB.

10. Bompocbl — onTUMH3AlMM  [PU  KOHCTpyupoBaHuu.  Kpurtepuu
ontumanbHocTu. CAIIP.

11. Konctpykropckas ngokymentanus. ECKJ. Buabsl KOHCTpYKTOpCKHX
JIOKyMEHTOB. Bujipl uznenuit, uxX CTpykTypa.

12. Cragun pa3pabOTKH KOHCTPYKTOPCKOM JOKYMEHTAllUM (TEXHUYECKOE
3aJlaHie — TEXHUYECKOE MPEJIJI0KEHUE — SCKU3HBIN MPOEKT — TEXHUYECKUM MPOEKT
— pabo4Mii MPOEKT).

13. TOHKOCTEHHBIE U TOJICTOCTEHHBIE 000JOYKH, MPUMEPHI UX MPUMEHECHHUSI.
VYcnoBue TOHKOCTEHHOCTH 00o0soukd. MeMOpana. HanpsbkeHus W Hanps>KEHHOE
COCTOSIHUE MaTepHuajia B TOHKOCTCHHBIX W TOJICTOCTEHHBIX 000JI0UYKaX.

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

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

16. OO1Ire NPUHIUIIEI COCTABJICHUS] YPAaBHEHUIM paBHOBECHsS O€3MOMEHTHOM
teopun obOonovek. [mmoresnt JlaBa — Kupxroda. VYpaHeHuss paBHOBecus
arieMeHTa 000J10ukH (Jlarmmaca) u 30HBI 000JIOYKH.

17. beamomenTHass 000JI0YKa. YCJIOBHS CYIIECTBOBAaHUS OE3MOMEHTHOTO
HaIPSHKEHHOTO COCTOSTHUS.

18. lebpopmanmu smemenTta obonouku. [IpaBmima 3HAKOB ISl JTUHEHHBIX H
VTJIOBBIX TIepeMenIeHIi. MepruanoHaIbHBIE U KOBIICBbIC YTHHCHHS DJIEMCHTA.

19. MepuanoHanbHas M KOJIbIIEBas KpUBU3HBI 0001049kH. ['ayccoBa KpuBH3HA
noBepxHOCTH 000m0uku. Knaccudukaius Gopm 1 MOBEPXHOCTEH 000JIOUKH.

20. IIpumenenne oOUMX ypaBHEHU 0€3MOMEHTHON TEOPHH K OMPECIICHUIO
cun S u T u nepemeniennii A 1 © B MWIMHAPUYECKON 000JI0UYKE, HArPyKEHHOM
ra30BbIM JIaBJICHUEM.

21. Teopunm TPOYHOCTH, UX NPAKTUUECKOEC MPHUMEHEHHUE. Y CIOBUSA
MPOYHOCTH.

22. Koaddunment npounoctu cBapHoro mBa (Y). Bumbl cBapHBIX MIBOB.
Paznienka KpoMOK 10| CBapKy.

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

24. HopmaTuBHBI pacuy€T TOHKOCTEHHBIX IMJIMHIPOB HArpy>KEHHBIX
BHYTPCHHHUM JIaBJICHHEM.

25. PacueTHoe u pabouee gaBieHue. [ uapo- U MHEBMOUCIIBITAHUS allllapaToB.
YcaoBue NpoOYHOCTH TTPH THAPOUCTIBITAHUH.

26. Pacuer HampspkeHUM wu3ruba OT JEWCTBUS COOCTBEHHOTO Beca B
TOPU30HTAJIBHO  PACIOJOKCHHBIX — amnmaparax. PacueTrHas cXema, OITFOpPBI
M3TUOAIOITUX MOMEHTOB.

27. PacyeT BBINYKIBIX JHUIL  (TIONYIMIAPOBBIX, TOPOCHEPUUECKUX,
UIITHYECKUX ). IX mpumeHeHue.

28. KOHCTpYKTHBHBIE Pa3HOBHIHOCTH KOHWYECKUX mHUII. KoHy30psl U
nuddy3opsl (KOHUUYECKHE Tepexoibl). Ux mpuMeHeHune u pacyer.

29. PacueT miiockux U TapenbuaThix JHUIl. X mpuMmeHeHue.



30. Ocnabnenue o6onouek otBepcTUsiMU. CHOCOOBI YKperuieHusi Kpaés
oTrBepcTUil. OCHOBHBIE TUIOBBIE KOHCTPYKIIUHU Y3JI0B YKPEILJICHUSI.

31. O6mue NpuHIUIIBI pacyéTa y3JI0B YKPEIUICHUS! OTBEPCTUH.

32. Lenp W MOCIEAOBATENLHOCTh pacyeTa BEPTHKAJIbHBIX alapaToB
KOJIOHHOTO THIIAa Ha BETPOBYIO Harpy3ky. PacuérHas cxema. Berposou
U3TUOAIOUH MOMEHT.

33. Ilonsatue 00 yYCTOMYMBOCTM TOHKOCTEHHBIX 0OoJouek. Kpuruueckoe
nasienue. I[IpakTuueckue mpuMepbl HEOOXOIMMOCTH pacuera oO0O0JIOUeK Ha
YCTOMYHUBOCTb.

34. Pacuer MIMHHBIX MWJIMHAPOB Ha YycronumBocTh. dopmyna bpecca,
YCIOBHUS €€ IPUMEHEHMUS.

35. Pacuer KOpPOTKHMX UWJIMHIPOB Ha ycToWuuBocTh. PDopmyna Museca,
YCIIOBHUS €€ IPUMEHEHMUS.

36. Kputnueckas 1 pacueTHast IJIMHA IIMJIMH]IPOB.

37. KoHCTpYKIIMH U pacyeT KOoJIel )KeCTKOCTH. TpeOoBaHUS K HUM.

38. OcHOBBI HOPMAaTHUBHOIO METOJA pacyeTa LMIMHAPUYECKHX 0Oeuaek Ha
YCTOMYUBOCTb.

39. Biusnue n106aBOYHBIX HArPY30K (M3THOAIOIINX, OCEBBIX CKUMAIOIINX) Ha
YCTOMYMBOCTb ammapara.

40. KpaeBoit a¢dekr. [lpyunHa u TUMOBBIE Clydyad €ro BO3HMKHOBEHUSI.
Pacnopnas cuina.

41. XapaktepHble 0COOCHHOCTH KPAEBbIX HAMPSKEHUN.

42. OmnpeneneHue KpaeBbIX CUIOBBIX (hakTopoB P_o u M_o (melicTBuTenbHAs
Y DKBHUBAJICHTHAs PAacUETHHIE CXEMbI, YPABHEHHUS COBMECTHOCTH PaJHAIBbHBIX U
yrioBeix Aedopmanuii). IlpaBuna 3HakoB s cunl U aedopmanmii. YactHble
YOPOUIEHUSI YPABHEHHI COBMECTHOCTHU JedOpMaIiHii.

43. HanpspkeHus mpu KpaeBoM 3P deKTe, ero ornacHOCTb, MEPhI K CHIDKCHHIO
HETaTHBHOTO BO3JICUCTBUS KpaeBoro 3ddekTa.

44, Tlmactuael u aucku. dopMbl MIacTUH WM AUCKOB. MX cxoactBa m
paznuuus. [IpuMepsl macTuH U quckoB. HanpshkeHus: 1 HaNps>KEHHOE COCTOSIHUE
Marepuala MJIaCTUH U JTUCKOB.

45. Knaccudpukanmss ¢dnanneB. VX KOHCTPpYKIIMM U MPUMEHEHHE.
[TpucoenunutenbHble pa3mepsl  ¢uanua. IloHATus yciaoBHOro mnpoxoaa u
YCIIOBHOTO JJaBJICHUSI.

46. TpeOoBanuss Kk ¢iaHneBbIM coeanHEHUsAM. OCHOBHBIE (OPMBI
MPUBAJIOYHBIX MTOBEPXHOCTEHN (DJIAaHIEB, UX MPUMEHEHHE.

47. Tlpoknagku U MPOKIIAJOYHBIE MaTepualbl sl (IaHIEBBIX COCIUHEHUMH,
WX TIPUMEHEHHUE.

48. becduaniieBbie pa3beMHbBIE COCIMHEHUS, X MPAKTUYECKOE MPUMEHEHHUE.

14. O6pa3oBaTesibHbI€ TEXHOJOTHH

Peanuzanus KOMIIETEHTHOCTHOI'O noaxonaa MPEyCMATPUBAET
WCIIOJIb30BAaHUE B Y4YE€OHOM TIPOILIECCE AaKTUBHBIX W HWHTEPAKTUBHBIX (opm



NPOBEJCHUS 3aHATHA B COYETAHWHM C BHEAYAUTOPHON paboOTO C LEJbI0
(opMHUpOBaHUA U PA3BUTHUS NPOPECCHOHATIBHBIX HABBIKOB 00YYaOIINXCSL.

B yuebHOM mpouecce nTpU HU3YYEHMHM JUCLHUIUIMHBI HCIIOJIB3YIOTCA
cienyromue GopMbl IPOBEACHUS 3aHATUM:

— JIEKIIUM C W3JI0KEHUEM OINPEIEICHUN OCHOBHBIX IMOHATHW, M3y4acMBbIX B
pamMKax JWCHMIUIMHBI, MOAPOOHBIM ONMHCAHWEM M J0Ka3aTeIbCTBOM
HanbOosiee BaXKHBIX CBOMCTB STUX MOHATUH M UX B3aUMOCBSI3EH JAPYr C
APYTOM,

— TMpakTUYEeCKHEe | JIa0OpaTOpHBbIE 3aHATHA C MOAPOOHBIM H3yYECHUEM
OCHOBHBIX CBOMCTB IIOHATHM, HW3y4aeMbIX B paMKax JAWCLUIUIMHBI,
BBISICHEHHEM MX B3aMMOCBSI3€H IPYT C IPYrOM B IIPUMEpax U NPaKTUYECKUX
3a/1ayax;

— WHIWBUAYaJbHbIE U KOJUIEKTMBHBIE KOHCYJIBTAIMM C AKTUBHBIM Yy4acTHEM
oOyuaromuxcs 1o HanOoJiee CIOXKHBIM 4acTIM TEOPETHYECKOT0 MaTepuaa
TV CUUTUINHBL

— CaMOCTOsATENbHAs paboTa 110 BBIINOJIHEHUIO 3a/IaHU IO OCHOBHBIM pa3Jieam
JUCUUTUINHBI.

15. MEPEYEHDb YYEBHO-METOIUYECKOT'O OBECITIEYEHUS
JUISI OBYUYAIOLLUXCS IO JUCLUMITJIMHE

OCHOBHAA JIMTEPATYPA

1. Pacuer U KOHCTpyMpOBaHHWE MAIIWH W anlapaToB MUIIEBBIX MPOU3BOJCTB.
[IpakTuky™m [D1eKTpOHHBIN pecypc]: yueoHoe nocodue/ A.H. Octpukos [u ap.].—
DJIEKTPOH. TEKCTOBBIE JaHHbICe.— BopoHexk: BOpPOHEXKCKHMI TOCyAapCTBEHHBIN
YHUBEPCUTET WHXKEHEepHBIX TexHojoruii, 2014.— 200 c.— Pexwum pocryma:
http://www.iprbookshop.ru/47446

2. Medonbre M.H. OcHOBBI pacueTa 1 KOHCTPYHPOBAHHSI MAIlIMH U aNlapaToB
nepepadaThIBAIOIIMX MPOU3BOACTB: Kypc jekuuit / Medoases M.H., MeszeHnos

A.A. — HoBocubupck: HoBocuOupckuii TOCyAapCTBEHHBIH  arpapHbIi
yauBepcutet, 2011. — 109 c. — TekcT: »neKTpOHHBIN // DIEKTpOHHO-
OubMoTeuHast cucrema IPR BOOKS: [caitT]. — URL.:

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

3. PacyeT u KOHCTpyupOBaHHE MAIMH W allapaToB MHUIIEBBIX MPOU3BOJCTB.
[Ipaktukym: yuebnoe mocobue/ A.H. OctpukoB [u ap.]. — Boponex:
BopoHexckuil TOCyJapCTBEHHBI YHUBEPCUTET MHKEHEPHBIX TeXHojoruii, 2014.
— 200 c. — ISBN 978-5-00032-052-5. — TekcT: 31eKTpOHHbIN // DNEKTPOHHO-
OubMoTeUHast cucrema IPR BOOKS: [caiiT]. — URL:
https://www.iprbookshop.ru/47446.html

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

JOIIOJIHUTEJIbHAA JIMTEPATYPA

5. Pacuer u KOHCTpyMpOBaHHE MAIMH U annapaToB MUIIEBBIX MPOU3BOICTB.
YueOnuk mis By30B. / o pen. OcrpukoBa A.H.— 2-¢ uzn. mepepab. M mom. —
CII6.: Uzn. PAIIII, 2009. — 408c. Dx3eMIuIsApbl Bcero:4

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

7.TOCT 14249-89. Cocyasl u anmapatel. HopMbl M MeTOABI pacuera Ha
npounoctb. — M.: M3na. CrangaproB, 1989. Bren. 01.07.89. — 62c. Pexum
nocrtyma: http://standartgost.ru/g/ITOCT 14249-89

8.TOCT P 51273-99. Cocynsr u ammapatsl. HopMbl 1 METONBI pacuera Ha
NpoYHOCTh. OnpeeneHrne pacueTHhIX YCHIMM JIJIsl annapaToB KOJIOHHOTO THUMA OT
BETPOBBIX HArpy30K M cerMcMHYeCKuX BozaeucTBuii— M.: ['occranmapt Poccuwn,
1999. Bgen. 06.05.99. — l1c. Pexum JOCTyTa:
http://standartgost.ru/g/TOCT P_51273-99

9.TOCT P 51274-99. Cocyasl u anmapatbl. ArmmapaTbl KOJOHHOTO THIA.
Hopwmbl u MeTobl pacueTa Ha npoyHocTh.— M.: ['occtangapt Poccun, 1999. Bren.
06.05.99. — 11c. Pexxum noctyna: http://standartgost.ru/g/ITOCT _P_51274-99

10. TOCT 24755-89. Cocynsl u amnmapatel. HopmMbl U MeTOABI pacuera Ha
IIPOYHOCTH YKpereHus orsepetuil.— M.: U3a. Cranmapros, 1989. Been. 01.01.90.
— 33c. Pexxum mocryma: http://standartgost.ru/g/ITOCT _24755-89

METOANYECKUE YKA3AHUA

11. Huxkutun A.M., 3abpynackuit B.T., IlInaiitnep M.I'. «JlabopaTtopHsiii
MpaKTUKyM»: MeToauveckue ykazaHus K Ja0OpaTOpHBIM paboTaM MO Kypcey
«Pacder u KOHCTpYHUPOBAHKWE MAIIIMH U alapaToB» JJIA CTYJACHTOB HaIPaBJICHUM
15.03.02 Texuonornueckue Mamuubl 1 odopyaoanue u 21.03.01 Hedrerazosoe
neno. - Ourense: M3a-so OTU (umman) CI'TY umenu Narapuna F0.A., 2021. — 36
c. Dx3eMIusIpbl Beero:30

12. Huxkutun AWM., Inaitnep M.I. «Pacuer KpyriabiX CIUIOIIHBIX W
KOJIBIIEBBIX IIJIACTHUH, HATPY)KEHHBIX CUMMETPUYHO». METOINYECKUE yKa3aHUSI K
BBINIOJIHEHUIO MpPaKTH4ecKo padotel. - DHrensc: U3n-so OTU (dumman) CI'TY
WUMEHU I'arapuna I0.A., 2021. — 11 C. Pexum JIOCTyIa:
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?ldResurs=24118&rashi

renie=pdf

[TPOI'PAMHOE OBECIIEYEHUE

NuctutyT wMeer omepanuoHHbie cucteMbl Windows, cTaHmapTHbIC
o(UCHBIE MPOTPAMMBI, JIEKTPOHHBIE BEPCUH YUCOHUKOB, MOCOOUN, METOAMIECCKUX
pa3paboOTOK, yKa3aHWM W PEKOMEHJAIMl MO BCEM BHJAaM Yy4eOHOH paloThI,
MPETYCMOTPEHHBIX pabodeil mporpamMmoid, HaXOASIIHecs B CBOOOTHOM JOCTYTIE
JUISL CTYJIEHTOB, 00YYaroInXcs B By3€.


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

KoMIIIEKT MyJIbTUMETUMHBIX OPUIOKEHUN K JEKIUAM.

BupryaneHas naGoparopHas pabora «lccienoBanue HanpsykeHUR B
HUINHAPUYECKOM COCYJ€ C KOHHYECKMM JHHUIIEM U IUIOCKOW KpPBIIKOH,
Harpy>KCHHOM BHYTPEHHUM JaBICHUEM.

Ha kadenpe paspaboraH maker mporpaMMHOrO OOECIEUEHUs pacuera
CHJIOBBIX ()aKTOPOB ¥ KOHCTPYKTUBHBIX 3JIEMEHTOB Ha DBM, KOTOpBI BKIIIOUAET:

1. Pacyer n3rubaronmx BETpOBbIX MOMEHTOB.

2. Pacuer ykpenseHus KpaeB OJUHOYHBIX OTBEPCTHH.

3. Pacuer kpa€BbIX CHMJI M MOMEHTOB B Yy3JlaX COIPSDKEHUS 3JIEMEHTOB
TOHKOCTEHHBIX COCYJIOB, HATPY’KEHHBIX Ia30BbIM JaBJICHUEM.

4. Pacyer yCTOWYMBOCTH UWJIMHIPHYECKUX OOOJIOUEK, HArpy>KEHHBIX
BHEILIHUM JaBJICHUEM.

5. PacueTr KpUTHYECKUX CKOPOCTEHN Baja poTopa UEHTPUPYTH.

6. Pacuer 1ienbHBIX ()IaHLIEBBIX COEIUHEHUM.

NHTEPHET-PECYPCBI

EnnHOe OKHO J0oCTyIa K 00pa3oBaTeIbHBIM pecypcam http://window.edu.ru/
Caiit xomnannun ACKOH http://www.ascon.ru

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

CaiiT HayyHO-TeXHUYeCcKoTo eHTpa ATIM http://www.apm.ru/rus/
Cucrema tpexmeproro mozaenupoBanns KOMITAC-3D http://kompas.ru/

NCTOYHUKU NOC

http://techn.sstu.ru

16. MaTepuajibHO-TeXHUYECKOE o0ecreueHue

Y4yeOHasi ayaiuTopus 1Jisl IPOBeAeHNs 3aHSITHI JIEKIIUOHHOTO THUIIA

YKoMIUUIEKTOBaHa  CHEUUAIM3UPOBAHHOM MeEOENbI0 U TEXHUYECKUMU
cpeactBamu oOydenusi: 10 cronoB, 20 cTynbeB; pabodyee MECTO MpenoaBaTes;
JIOCKa JJI HAMCAHMS MEJIOM

MobunbHas MyJIbTUMEAMITHAs amnmaparypa (HOYTOYK, MPOEKTOp, DKpaH),
pa3laTOYHbBIN MaTEPHAII: KapThl, CXEMBbI, TAOTHUIIBI

Y4yeOHast ayaurTopusi IJsi NPOBeJAeHHs] 3aHATHI Ja00PATOPHOIO M
NMPAKTHYECKOr0 THUMA, TEKYLIero KOHTPOJIA U MPOMEKYTOYHOU aTTeCcTaluu,
rPYNIOBLIX U MHAMBHUIYAJbHBIX KOHCYJIbTAIHI.

YKOMIUIEKTOBaHA  CICIMAIM3UPOBAHHON MEOCNbI0 M TEXHUYECKUMH
cpenctBamu o0yuenus: 10 cromnos, 20 cTynbeB; pabodee MECTO MPENoaaBaTes;
JIOCKa JJIS HAMCAHUSI MEJIOM

YKkomIiekToBaHa ~ JA0OpAaTOPHBIMU ~ CTEHAAMU  JJIS  BBINIOJIHEHUS
J1a00paTOPHBIX paboT:

- Onpezenenue nokasaTes anuadaThl 71 BO3yXa;


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

- Temnootrnaya TrOpU3OHTAIBHOM TpyObl MpPH CBOOOJHOM JBUKCHUU
BO3/YXa;

- OnpenieneHye TeI0EMKOCTH BO31yXa;

- UccnenoBanue paboThl BO3IYITHOTO KOMIIPECCOPA;

- UccnenoBanue paboThl XOJIOUIBHON MAIIWHBL;

- M3yuenue napaMeTpoB BIaKHOTO BO3AyXa.

Pabouyro mporpaMMmy cocTaBuil %{/ / / M.I'. UInaitnep/

” / (moanice, A6T4)

17. [lonoiHeHnsl U NI3MEHEHUA B padoyeil mporpamme



Pabouast mporpaMmma nepecMoTpeHa Ha 3ace/laHuu Kapeapbl

« » 20 roja, mpotokon Ne
3aB. kadenpoit /B.H. Henyitkun/
BHeceHHble U3MEHEHUS YTBEPKICHBI HA 3aCEAaHUU

YMKC/YMKH

« » 20 ropma, mpotokom Ne

[Ipencenarens YMKH / B.H. Lenyiikun /




