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BBICILIET0 00pa30BaHMs
«CapaToBCKHUli TOCYAapCTBEHHBIM TEXHUYECKUI YHUBEpcUTET NMeHH ['arapuna F0.A.»
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Pabouast mporpamma no aucuuiuinHe «Pacder M KOHCTpyMpOBaHHME MalIUH U
arnrapatoBy HarpabiieHus: oarotoBku 21.03.01 «HedTterazoBoe aemno» cocraBiieHa B
COOTBETCTBUM C TpeOoBaHuAMH DelepanibHOr0 TOCYIapCTBEHHOIO 00pa30BaTEIbHOIO
crangapta Beiciiero ooOpazoBanus 21.03.01 «HedrerazoBoe neno», yTBEpKICHHBIM
npukazoM Munoopuayku Poccun Muno6puayku Poccun ot 9 dpespasns 2018 r. Ne 96.

PaGouas nporpamma:

o0Cy:KIeHAa M PeKOMEeHI0BaHA K YTBEPXKICHHUIO perenneM Kadenpsl « Texnonorus
1 000pyJOBaHHE XUMHUYECKUX, He(TEra30BHIX W MHUIIEBBIX MPOU3BOJACTB» OT «l14» mas
2026 r., mpoTokon Ne 11.

3aBenyromuii kadeapont TOXIT M /JleBxkuna H.JL./

ono0pena Ha 3aceganuun YMKH ot «15» mas 2026 r., nporokos Ne4.

Ipencenarens YMKH JiLrcine. epxuna H.IL/



1. leau 1 3a1a4u TUCHUILIHHBI

VYyebnas pucuurmmHa «PacueT M KOHCTpyMpOBaHUE MAIMH M alapaToB)
peanusyeT TpedoBaHus (eaepalibHOrO rocyAapCTBEHHOT0 00pa30BaTeIbHOTO CTaHAapTa
BBICIIIEr0 0Opa3zoBaHus 1Mo HampasiieHuto moarotoBku 21.03.01 «Hedrerazosoe aemno».

[lenapro mpenojaBaHusi IUCHUUIUIUHBI SABJISETCS (POPMUPOBAHUE Y CTYIEHTOB
CUCTEMbl HAy4HBIX, METOJOJOTMYECKUX M MPAKTUYECKUX 3HAHUN, HEOOXOIUMBIX
OynymuM OakajlaBpaM TEXHMKH M TEXHOJOTMM JUIsi pa3padOTKM HOBOTO WM
COBEpIICHCTBOBAHUS JCHCTBYIOIIETO TEXHOJIOTMUYECKOTO OOOpYAOBaHUSA, C YYETOM
HOBBIX JOCTIKCHHUI HAYKHU U TEXHUKH, 3apyOEIKHOTO OMBITA, YKOJIOTHIECKUX MPOOIICM.

3amaun AUCIUIUTMHBI HATTPaBJICHBI HA!

1.1. dbopmupoBaHHe CHUCTEMBI HAyYHBIX, METOJOJIOTHYECCKUX M MPAKTHUYECKHUX
3HaHWH, HEOOXOMMMBIX OyIymIMM CIIENUATUCTaM TMPUH HM3YYCHHH pacueTa W
KOHCTPYMPOBAHUS MAIIMH W aIlllapaToB, IS WX COBEPIICHCTBOBAHHS WM CO3IaHUS
HOBBIX;

1.2. dopmupoBaHHe CMOCOOHOCTH TBOPYECKOTO MBIIUICHUS CTYyJEHTa Kak
Oyayuiero cosnarenst BhICOKO3()(PEKTUBHOTO TEXHOJIOTHUYECKOTO 000pyA0BaHNUS;

1.3. pa3BuTHE y CTYIEHTOB NPO(ECCHOHATHLHOTO MBIIUICHUS, YTOOBI OyIyIIHii
O0akajmaBp CMOI' TI€PEHOCHTH OOIKMEe METOJbl Hay4yHOW padoTel B paboTy Mo
CIEIUaIbHOCTH;

1.4. nmpUBUTHE CTYyJIEHTaM HaBBIKOB B O0OJACTH KOHCTPYUPOBAHUSI M pacyeTa Ha
MPOYHOCTH U JKECTKOCTh THUIIOBBIX AJIEMEHTOB U Y3JI0B 000pYA0BaHUs, UCIIOIB3YEMOTO B
Pa3TUYHBIX OTPACIIAX XUMHUYECKUX U HEPTETa30BbIX MPOU3BOJICTB;

1.5. pazBuTHE y CTYIEHTOB YMEHHS COUYETATh TEOPHIO C IMTPAKTUKOM.

2. Mecro mucuuniannsl B crpykrype OIIOII BO
Hucuunnuna «Pacder W KOHCTpyHpOBaHME MAIIMH M anmapaTroB» OTHOCUTCS K
o0s3aTenbHOM yacTu yueOHoro miana bioka 1 «/ucuunauael (MOILYIIN)».

3. TpeGoBanusi K pe3yabTaTaM OCBOCHUS TMCUUILIMHBI

W3ydyeHne  AUCUMIUIMHBI — HAalpaBl€HO Ha  (OPMHUpPOBAHUE  CIEIYIOIIMX
KOMITETCHIINN:

OIIK-5. Crniocoben NOHMMAaTh  TPUHIMIBI  pabOThl  COBPEMEHHBIX
MHOPMALIMOHHBIX ~ TEXHOJOTUH M  HCIONb30BaTh WX IS  pEIIeHUs  3ajad
npodecCUOHATILHON JeSATeIbHOCTH.

[IK-3 Cnocoben obecrneunBaTh BBINOJHEHHWE TpPeOOBaHUII  HOPMATHUBHO-
TEXHUYECKOU TOKYMEHTALlUU, UHCTPYKIIUH.



[lepedenp TIAHUPYEMBIX PE3YJIBTATOB OOYUYEHUS IO JUCITUIUIMHE, COOTHECEHHBIX
C TUTAHUPYEMBIMH pe3yJIbTaTaMU OCBOCHHSI 00pa30BaTEIbHOMN MPOrpaMMBbl

Kox n HaumeHnoBaHue
KOMITETCHITHH
(pe3yabTaT OCBOCHUS)

Kox n HanMeHOBaHWE HHIMKATOPA
JOCTUKCHHSI KOMITETEHITUU
(cocTaBnsrOIICH KOMIIEHTEHIINHN )

HaumenoBanue nokasaress
OIICHUBAHUS

(pe3ynpTaTa 00y4eHus 1o
JIMCLUTLIINHE)

OIIK-5 Cniocoben
MMOHUMAThH TPUHITAITHI
paboThl COBPEMEHHBIX
MH(POPMALMOHHBIX
TEXHOJIOTHI 1
MCIIOJIb30BATh UX IS
pelieHus 3a1ad
npodeccnoHaTBEHOM
JeSITeIbHOCTH

W J1-4omk-5 CriocoOeH UCIoIb30BaTh
HOPMAaTHUBHO-TEXHUYECKYIO
JOKYMEHTAITUIO I pa3paboTKu
HOBOTO HMJT COBEPIICHCTBOBAHUS
JCHCTBYIONIETO TEXHOJIOTHYECKOTO
000pyI0BaHUs, UCTIONB3YS
COBpeMEHHBIC HH()OPMALIMOHHBIC
TEXHOJIOTHH

3HATh: OCHOBBI METOJIOJIOTHH U
00II1e TPUHIHITEI KOHCTPYUPOBAHUS
TEXHOJIOTUIECKOTO 000pYyI0OBaHHS;
yMeTh: BBIOMpAaTh KOHCTPYKIIMOHHBIHI
MaTepHal Isl U3TOTOBJICHUS
OTpacieBOro 000pyI0BaHUS B
3aBUCUMOCTH OT €TI0
TEXHOJIOTUYECKHUX NIapAMETPOB,
UCTIOJIBb3Ysl COBPEMEHHbBIC
MH(OPMaLIOHHBIETEXHOJIOTHH;
BJIajIeTh: METOJIaMH pacueTa Ha
MMPOYHOCTD, KCCTKOCTb U
YCTOMYUBOCThH THIIOBBIX 3JICMEHTOB
(Y3710B) TEXHOJIOTUUECKOTO
000pyIOBaHUSI XUMUYECKUX U
He(i)TeFa?,OBI)IX IMpOn3BOACTB,
UCIIOJIB3YS] COBpEMEHHbBIE
MH(OPMaLIOHHBIE TEXHOJIOTHH.

IT1K-3 Cnocoben
o0OecreynBaTh
BBITIOJTHEHHE
TpeboBaHUM
HOPMAaTUBHO-
TEXHUYECKOM
JIOKYMEHTAIUH,
MHCTPYKIUHI

N/I-21nk-3 CnocobenobecneunBaTh
BBINIOJIHEHUE TPeOOBaHUMN
HOPMaTHBHO-TEXHUYECKON
JTOKYMEHTAIH IIPHpAcUeTe U
KOHCTPYHUPOBAHUH MAIIUH U
anmnapaTtoB /s HeTera3oBoi
oTpaciu

3HaTh: TPeOOBaHM HOPMATUBHO-
TEXHUYECKOM AOKYMCHTAIUN
JuiipacyeTa U KOHCTPYMPOBaHUS
MAIlliH 1 anmnapaToB s
HedTerazoBoi 0Tpaciu;

yMmeTh: o0ecrieunBaTh TpeOOBaHUS
HOPMAaTHBHO-TEXHUYECKOH
JOKYMCHTAlIUU OJId U3TrOTOBJICHUA
oTpaciaeBoro o0opyI0BaHuUs B
3aBUCUMOCTH OT €r0
TEXHOJIOTUYECKUX MTapaMeTpPOB;
BJIajIeTh: METOJIAaMH pacueTa u
KOHCTPYHUPOBaHUSTEXHOJIOTUIECKOTO
000pyTIOBaHUSI XUMHUECKUX U
He(Tera3oBbIX MPOU3BOJICTB.

4. O0beM JMCHUILIMHBI M BUbI Y4eOHOH padoThI
ounasn popma 0dyuenusn

aKaJ.uacoB
Bun yaeOHo# gestenpbHOCTH 110 CEMECTpam
Bcero
7 ceMm.
1. AynutopHsbie 3aHSTHS, YaCOB BCETO, B TOM YHCJIE: 64 64
* 3aHATHA JIEKIIMOHHOT'O THIIA, 32 32
* 3aHATHUS] CEMHHAPCKOTO THIIA:
MIPAKTUYECKHE 3aHATHS 32 32
71a00paTOpHBIE 3aHATHS




B TOM YHUCJIC 3aHATHS B (DOpPME MPAKTUICCKON TTOJITOTOBKH
2. CamocTosTenpHas paboTa CTYJCHTOB, BCETO 116 116
— KypcoBas paboTa (IpoeKT) — —
3.IIpoMexyTodHasT aTTECTAIIHS: 9K3aMeH
OK3AMEH, 3a4ent ¢ OYEHKOI, 3auem
O0BeM QUCILHILIMHEL B 3a4ETHBIX €IUHULIAX 5 5
O0BeM OUCIMILUIMHEI B akaj. yacax 180 180
0UHO-3A0UHasA opma odyuenusn
aKaJ.4acoB
Bun yueGHOH nesTenbHOCTH 110 CEMECTPaM
Bceero
8 ceMm.
1. AynuTopHble 3aHITHS, YaCOB BCETO, B TOM YHCJIE: 34 34
* 3aHSTHSA JIEKIMOHHOI'O THIIA, 16 16
* 3aHATHS CEMHHAPCKOI'O THIIA:
PAKTUYECKHUE 3aHSTUS 18 18
71a00PaTOPHBIC 3aHATHS
B TOM YHCJIC 3aHATUS B (DOpME MPAKTUIECKON TTOITOTOBKU
2. CamocTosTenbHas paboTa CTYJCHTOB, BCETO 146 146
— KypcoBasi pabora (IIpOEKT) — —
3.IIpoMexyTodHasT aTTECTAIIHS: 9K3aMeH
OK3AMEH, 3a4en ¢ OYEeHKOI, 3ayem
O0BeM QUCHMILIMHEI B 3aYE€THBIX €IUHUIIAX 5 5
O0beM QUCLUILUIMHEL B aKa. 4acax 180 180

5. Copep:xanue MUCHMILIMHBI, CTPYKTYPUPOBAHHOE 10 TeMaM C yKa3aHUeM
KOJIMYECTBA aKaJIeMUYEeCKUX YaCOB U BUI0B YU4€OHbIX 3aHATHH

5.1. CoaeprkaHue TUCHMILIMHBI

Tema 1. BBoaHast 4yacTh.

[Ipenmer Kypca, ero 3Ha4eHue, CBA3b C APYTUMH JUCHUIUIMHAMU. TEepMHUHOJIOTHS:
MalllMHA U aliapar, MalluHHBIA U anmnapaTtHelid nponeccel. CTaauu pacyeTa anmapaTros.
TpeOGoBanus k MalMHaM | amnmapartaM. JIurepatypa 1o IUCIUILIAHE.

Tema 2. OCHOBBI MeTOI0JIOTMM W 00I[HEe NPHHIMIIBI KOHCTPYMPOBAHMS
TEXHOJIOTMYEeCKOro 000py/10BaHHUA.

OO01ue TPUHIUITBI KOHCTPYUPOBaHUS 000pyAoBaHUsI. MeTOIbl MPOrHO3UPOBAHUS
KOHCTPYKIIMH MaIllUH W anmaparoB. Bompockl onTUMH3aliMM MPU KOHCTPYUPOBAHUH.
Kpurepun ontumuzanuu. CHCTEMHBIN aHAIM3.

CAIIP. Enunas cucrema koHCcTpykTopckoil nokymentauuu (ECKI). Bunbl
U3JICNIUA U UX CTPYKTYpa. BUbI KOHCTPYKTOPCKUX JTOKYMEHTOB.

Cragun pa3pabOTKU KOHCTPYKTOPCKOW JOKyMeHTanuu. Borpockl yHUbUKAIUA U
HOpMaJU3allMy JJIEMEHTOB MAallMH W anmnapatoB, PsAabl auamMeTpoB, HOMHHAIbHBIX
00BEMOB, YCIIOBHBIX JaBlieHWH, PexomeHmanmuu HaYMHAIONIEMY KOHCTPYKTOPY.
BubpocToiikocTs 1 BHOpO3aIuTa MalivH.

Tema 3. KoHCTPYKIMOHHBIE MATEpPHAJIbl, MIPUMEHsIeMble /1JIs1 U3rOTOBJIEHUS
MAIIIMH U aNnaparoB.

TpeGoBaHus, TpenbABIIEMbIE K KOHCTPYKIIMOHHBIM Martepuaiam. M3meHeHue
(U3HKO-MEXaHUYECKUX  CBOWMCTB MaTepUaioB €  yBEIUYEHHEM  (TIOHM)KEHUEM)
temriepatypbl.  OcoOeHHOCTH  BbIOOpa  KOHCTPYKIIMOHHBIX  MAaTe€puajoB IS




o0opynoBaHus, pabOTAIONIETO TPU MUHYCOBBIX TeMITepaTypax XJ1aJI0JIOMKOCTh CTaJICH.

Oco0OeHHOCTH BBIOOpAa KOHCTPYKIIMOHHBIX MAaTepUalioB Ui 00Opya0BaHMS,
paboTaliero MNpu BBICOKMX TeMmiiepaTypax. I[IOHSATHS CHHEIOMKOCTH H KpacHO-
JIOMKOCTH, TOJ3Y4YECTH, IJIATEIbHOW IPOYHOCTH, pPEJIaKcaunu HanpsbkeHud. Ciydan
OTPULIATEIHLHOTO MPOSBICHUS PElaKCalliy HaMpsKEHUH, Mephl K ee CHIKeHuto. O01mas
XapaKTEepUCTHKA CTaJel M HUX TNPUMEHEHHWE B MAIIMHO- U allapaTOCTPOCHUU:
yIIAEPOIUCTast CTallb OOBIKHOBEHHOTI'O KAayecTBa, KadyeCTBEHHas (KOHCTPYKIIMOHHAas)
CTajb, TUCTOBOM M COPTOBOM MPOKAT, ABYCIOWHBINA MpOKaT (OMMeTall1), HU3KO-, CpEeIHE-
Y BBICOKOJIETUPOBAHHBIE CTaJIH.

OO6mras XxapakTepUCTUKA YyTYHOB, IIBETHBIX METAJIOB, UX CIUIABOB, IJIACTMACC U
IpPYTUX  HEMETAUIMYECKUX  MaTepuaioB, MWX MPUMEHEHHWE B  MalIMHO- U
armnapaToCTPOCHUHU.

Tema 4. OcHOBBI 6€3MOMEHTHOI TEOPUM pacyeTa 000J1049€eK.

TonkocteHHsie oOosouku. OOmacTh WX NpUMEHEHUs. BHyTpeHHUE CHIIBI U
MOMEHTBI, BO3HUKAIOIIUE B TOHKOCTEHHBIX 000JIOUKAX IO BO3JACUCTBUEM U30BITOYHOTO

JABJICHUSL. O06omouku BpalICHUS. OcHOBHbIE MOHSATHUS, ONpeIeTICHHUS
u cootHomeHus. Jlonymenus JlsBa - Kupxroda. YpaBHeHus paBHOBecHsI 000J0YEK
BpAaIlICHMUS.

VYpaBHeHHe paBHOBECHUS 3yeMeHTa 00osouku (ypaBHeHue Jlamnaca) U ypaBHEHHE
paBHOBecHsI 30HBI 000Joukd. HampspkeHus M HanpsyKEHHOE COCTOSIHME MaTepuala
TOHKOCTEHHOW OOOJIOYKM TpHU €€ OCEeCHMMETPUYHOM HArpYKEHHH. Y CIOBUSA
CYIIECTBOBaHMs 0€3MOMEHTHOTO HAMIPSKEHHOTO COCTOSIHHSI MaTepHralia 000JI0ueK.

Hedbopmanmu u mnepemenieHuss B o0Ooioukax BpamieHus. [IpaBuiia 3HaKOB Jist
BHYTPEHHUX CHUJIOBBIX (DAaKTOPOB, JIMHEHHBIX W YIJIOBBIX mepemenieHuid. Oomue
OCHOBHBIC ypaBHEHHsI OE3MOMEHTHOH TEOpHUH TOHKOCTEHHBIX 000i04eK. [Ipumepst
NPWIOKEHUs YpaBHEHUH OE3MOMEHTHOW TEOpHMU K OCHOBHBIM (hopMaM 000J0UYEK
BpamieHus (IWIMHIP, KOHYC, cdepa), HarpyKEHHBIM Ta30BbIM WJIM TUIPOCTATUYECKUM
JaBJICHUEM KHUJIKOCTH.

Tema 5. Pacyer TOHKOCTEHHBIX 000/104€K, HATPYK€HHBbIX BHYTPEHHUM
JAaBJICHUEM.

Teopun NpOYHOCTH, UX MPAKTUYECKOE MPUMEHEHHUE. Y ClIoBuUs npouHocTU. O61ime
MOIXOAbl K ONpPEIECTICHUIO TOJIIUHBI CTEHKM TOHKOCTEHHBIX 00ojoyek. Pacuer
UIMHApUYecKnX o6osouek Ha mpoyHocTh o ['OCT 14249-89 «Cocynpl u anmaparsl.
Hopw™mebl 1 MeTobI pacdeTa Ha MPOYHOCTHY. Pabodee u pacueTHOE JaBICHHUE.

OmnpeneneHre BEIWYUHBI JOMYCKAEMBIX HAIMPSHKCHWMA, Y4eT BIUSHUS CBAapHBIX
mBOB. Bunmbl mBOB, KO3(h(UIMEHT TPOYHOCTH CBapHOro ImmBa. KOHCTpYyKIIMOHHAs
npubaBKa K TOJIIUHE CTEHKH 000JI0YKH, €€ ClaraeMbie.

['mapo — ¥ MHEBMOUWCHBITAHWE almaparoB, WX HaszHadeHue. [IpoOHoOe maBieHue
THIPOUCTIBITaHNSA. PacdeT Ha MNPOYHOCTh TpPH THAPOHUCIBITAHUM ammapaTta. Yd4er
COOCTBEHHOT0 Beca MPH pacuyeTe TOPU30HTAIBHO PACTIONOKEHHOIO anmnapara.

Tunel KpblIEK W JHULL annaparoB, ux npuMeHenune. Hopmatusheiil (mo I'OCT
14249-89) pacuer nNOIYmIApOBBIX, CPEPUUECKUX, TOPOCHEpPUUECKHX, TaperbyaThiX,
IUIOCKUX M AJUTMITHYECKUX JHUII HA POYHOCTbD.

Konunueckue nuumia u nepexoabl. KOHCTpYKTHBHBIE Pa3HOBUAHOCTH KOHHUECKUX
JHHIL, ©X HOPMATUBHBINA pacueT Ha MPOYHOCTb.



Tema 6. Pacuer TOHKOCTEHHBIX 000/104€K, HATrPYK€HHBIX HAPYKHbBIM
AaBJEeHUEM.

Oco0eHHOCTH pacyeTa COCy/IOB, pa0OTarONIMX MOJ BO3JIEHCTBUEM CKUMAIOIIUX
Harpy3ok. [lonsitue 06 ycroitunBoctu o6onouek. Kputnueckoe napienue. Pacuetnas u
KpUTUYECKas JJIMHA [IUJIUHIPA.

Kopotrkue u myiuHHble HWIMHAPBL. OCOOEHHOCTH MOTEPU YCTOWYUBOCTH IS
JUIMHHBIX U KOPOTKHUX MUIMHAPOB. OnpeaeneHne KpUTUYECKOro JaBJICHUS ISl JITMHHBIX
1 KOpOTKUX NrimHAPOB. Popmyisl bpecca u Museca.

KoaddummenT 3amaca ycToWuuBOCTH; (HaKTOPHI, BIUSIONINE HA €T0 BEIMYHHY.
Koubiia sxecTkoCcTH, MX Ha3HAUYCHHE, KOHCTPYKIUHU' U pacyeT Ha MPOYHOCTh. MeToaunka
pacueTra TOHKOCTEHHBIX MWIMHAPOB, HATPYKEHHBIX HapykHbIM naBieHueM no ['OCT
14249-89.

VYyer n00aBOYHBIX HArpy3ok (CKUMAarONIMX W U3THOAONINX), JACHCTBYIOIIMX Ha
BEPTUKAJILHO PACIIOIOKEHHBIN anmapat. Y CTOMUYUBOCTb JHUII PA3IUYHON (POPMBI.

Tema /7. Pacuer annapaToB ¢ yueToM KpaeBoro 3¢ gekra.

KpaeBoii sddekr. Dusznueckuii CMbICI, TPUYMHA ¢ THUIIOBBIE CIydau
BO3HUKHOBEHUs KpaeBoro »sddekra. Pacropnas cuna. OcoOEHHOCTH  KpaeBbIX
HanpspkeHuil. [IpaBuia 3HAKOB I KpPaeBBIX CHJIOBBIX (DAKTOPOB, paJUaIbHBIX U
YTJIOBBIX IEPEMEILICHU.

OnpeneneHrue KpaeBbIX CHJIOBBIX  (PakTOpoB. VYpaBHEHHS COBMECTHOCTHU
paauanbHbIX M YTIOBBIX MepeMenieHui (aedopmaiinii) KpaeB conpsiraéMbIX 3JIEMEHTOB,
WX YaCTHbIC YIpoIleHus. JlelcTBUTENbHAs U SKBUBAJIEHTHAs €l pacueTHasi cxema y3Jia
CTBIKA COMPSATAEMbIX DJIEMEHTOB.

Kpaesas 3anaua. [Ipumeps! ee perieHus it OCHOBHBIX (DOpM 000JI0UYEK BpallleHUs
(mumuHap, chepa, koHyc). Hanpsokenus ipu kpaeBoM 3¢ dexTe, ero onacHocTb. Mepsbl K
CHIDKEHHIO KPAeBbIX HAMPSHKEHUH.

5.2. Pa3neibl, TeMbI JMCHUILIMHLI M BUAbI 3aAHATHI
ounas gpopma odyuenusn

Ne Buel 3aHTHI, BKIIIOYAs CAMOCTOSITENIBHYIO Kon
n/n paboTy CTy/IeHTOB (B aKkaJ.4acax) WHJUKATOpa




HaumeHnoBanue paszena, 3aHATHS 3aHATHS caMoc— JIOCTHIKEHUS
TEMBI TUCIMIUIAHEI JICKIIMOHHOTO | CEeMHHAPCKOTO | TOSATEIbHAs | KOMIICTCHIIUU
THIIA THUIIA / U3 HUX B pabora
dhopme
MPaKTUYECKOU
[TOJATOTOBKH

Tema 1. BBoiHas yacTsb. 2 2 U/1-domcs

WJI-2nk-3
Tema 2. OCHOBBI 4 20 N 1-4onk-s
METOOJIOTHH U O0LLHE N-2mk-3
MPUHIIMITEI KOHCTPYHUPOBAHHS
TEXHOJIOTHYECKOI0
000py/IOBaHUS.
Tema 3. KoHCTpYKIIMOHHBIE 6 12 NJ1-4onk-5
MaTrepuaibl, IPUMEHICMbIC NJ-2nk-3
JUISL N3TOTOBJICHNS MAIIMH U
arrapaToB.
Tema 4. OcHOBEI 4 16 WN/1-4ork-s
0E3MOMEHTHOH TeOpUHr WUJI-2nk-3
pacdera 000JI0UeK.
Tema 5. Pacuer 6 12 36 W/1-4omk-5
TOHKOCTEHHBIX 000I0YEK, N/I-2nx-3
HaArpy>XCHHbIX BHYTPEHHUM
JIaBJICHUEM.
Tema 6. Pacuer 6 8 22 N/1-4omk-5
TOHKOCTEHHBIX 000JI0YEK, N/I-2nx-3
Harpy>KCHHBIX HAPYXHBIM
JIaBJICHUEM.
Tewma 7. Pacuer anmapatoB ¢ 4 12 8 N-4onk-s
Y4ETOM KpaeBoro 3¢ ¢exra. W/1-2nk-3
Hroro 32 32 116




O0UHO-3a04HaA hopma 0Oyuenus

Bupl 3aHsTHH, BKIIIOYasg CAaMOCTOSITEIbHYIO Kon
paboTy CTyIeHTOB (B akaj.yacax) WHJUKaTOpa
HaumeHnoBanue paszena, 3aHATHS 3aHATHS caMoc— JIOCTYIKCHUS
Ne TE€MBbI JUCLIMILIMHBI JCKIIMOHHOTO | CEeMHHAPCKOTO | TOSATEIbHAas | KOMIIETEHLUU
n/m THTIA TUTIA / U3 HUX B pabota
dhopme
MPaKTUYECKOU
[IOJITOTOBKH
1. | Tema 1. BBognas 4acTsb. 2 2 U/1-domcs
W/I-2nk-3
Tema 2. OCHOBBI 2 24 N 1-4onk-s
METOOJIOTHH U 00IIHE N-2mk-3
2. | IPUHIUIIBI KOHCTPYUPOBAHUS
TEXHOJIOTMYECKOI0
000py/IOBaHUS.
Tema 3. KoHcTpyKIIMOHHBIE 2 18 N -4onk-s
3 | MaTepHaibl, pUMEHSEMbIC NJ-2nk-3
JUISL U3TOTOBJIEHUS MAIIIMH K
arrapaToB.
Tema 4. OcHOBEI 2 24 N/1-4onk-5
4. | 6e3MOMEHTHOW TEOPHH WUJI-2nk-3
pacdera 000JI0UeK.
Tema 5. Pacuer 4 8 36 N/1-4onk-5
5 | TOHKOCTEHHBIX 000JI04YEK, N-2nk-3
Harpy>KeHHBIX BHYTPECHHUM
JIABIICHUCM.
Tema 6. Pacuer 2 4 22 NI-4onk-5
6. | TOHKOCTEHHBIX 000JI04YEK, N-2nk-3
Harpy>KeHHBIX HAPYKHBIM
JIABIICHUECM.
7 Tewma 7. Pacuer anmapatoB ¢ 2 6 20 N-4onk-s
" | yuerom kpaeBoro 3¢dexra. N-2rik-3
Hroro 16 18 146




5.3. [lepeyeHb NpaKTHYECKUX 3aHATHH

Ne HaumenoBanue paszaeina, TeMbl CognepxaHue NPaKTUYECKUX 3aHATHH OO0beM TUCHMILIMHBI B aKaJl. yacax
n/n JUCLUILIMHBI ouHas opma OYHO-3a04HAsI
oOy4eHus dhopma oOyueHust
OnpezneneHue TOJIIMHBI CTEHKH IWJIMHAPUYECKOH, CQepudecKoil,
KOHMUYECKOW 000JIOYKHU U IUIOCKOTO JTHUIIA.
HeoOxoauMocTh  yKpemieHuss KpaeB OTBEPCTHM B TOHKOCTEHHBIX
oOosoukax. M3yueHre METOAMKH pacyeTa yKpeIuIeHUs! OTBEPCTHi.
CnocoObl  ykperieHus: KpaeB OTBepCTHH. (OCHOBHBIE THUIIOBbIE
Tema 5. PacueT TOHKOCTEHHBIX | KOHCTPYKIIMHM Y3JIOB YKpEIUICHHsT OTBEpCTHH. UMCIOBBIE TapameTpsbl
5. | obosouek, Harpy>KEHHBIX YKPEIUISAIOLIUX 3JIEMEHTOB. 12 8
BHYTPECHHUM JIaBJICHHEM. YucneHHbIH pacyeT 3JE€MEHTOB YKPEIUIEHHsI OTBEPCTHS C MOMOILbIO
OBM.
Pacyer cuMMETpUYHO Harpy>K€HHBIX KPYIJIbIX IIJJACTHH: O3HAaKOMJICHHE
C pacueToM IUIaCTUH METOJOM Ha4yaJbHBIX MapaMEeTpPOB; YHCIIEHHBIH
pacueT CIUIOIIHBIX M KOJIBLIEBBIX IUIACTHH C 3aJaHUEM CTYIEHTYy €€
KOHCTPYKTHMBHBIX IaPAMETPOB U HAIPY3KH.
Pacyer BepTHKaNbHBIX amnmapaToB KOJOHHOTO THUIIA Ha BETPOBYIO
Tema 6. PACYET TOHKOCTCHHBIX Harpy31<yf 3a/1aUH, CTOAIIME TEPe]l PACUCTOM aliapaTos Ha BETPOBYIO
6. | 0GONOUCK, HAPYIKCHHBIX Har*py31<y? O3HaKOMJIEHHE C METOJMKOI pacueTa anmnapara Ha BETPOBYIO 8 4
Harpys3Ky; pelieHre npuMepa Ha onpe/esieHle BETpPOBOro U3rnOaroero
HAPYKHBIM AaBICHHICM. MOMEHTa C HCHOJb30BAHHEM COBPEMEHHBIX HMH()OPMALMOHHBIX
TEXHOJIOTH.
OT1paboTKa METOIUKU COCTABICHMS HKBHUBAJICHTHOW PacueTHON CXEMBbI
v Tema 7. Pacuer amnmapaTtos ¢ 6 12 6
. y3J1a CONpsKEeHUs: 000JI0UEK BpallleHUs, HA KOHKPETHBIX MPAKTHUYECKUX
Y4€TOM KpaeBoro g dexra. o
npuMepax. YnucieHHbIN pacueT KpaeBbIX CUIIOBBIX (haKTOPOB.
Hroro 32 18

5.4. IlepeyeHb 1a060pPaTOPHBIX PadoT
JlabopamopHhvie 3anamus He npedycMOmpeHbl.




5.5. 3a1aHus 1J151 CAMOCTOATEIbHOI PadoThI CTYIEHTOB

Nen/n | HaumenoBanue paszena, 3agaHusl, BONPOCHL, AJIs1 CAMOCTOSITEILHOIO U3y4eHUs (3a4aHus) O0beM TUCHMILIMHBI B aKaJl. yacax
TEMBbI JUCIIUILINHBI ouHas opma OYHO-3a04HAasI
o0ydeHus dbopma oOyueHus
1. Tema 1. BBogHas JacTb. Llenu, 3agaun, B3aMMOCBS3b C JUCHHUIIINHAMHU. 2 2
2. Tema 2. OcHOBBI [TonroroBka k pyoekHOMY KOHTpOJItO 1o Teme Nel,2
METOOJIOTUH U 00IIIHe Osznakomnenue ¢ 'OCTamu Ha KOHCTPYKTOPCKYIO TOKYMEHTAIUIO:
MPUHIIHAIIBI I'OCT 2.101-2016 Ha Buapl U3AEIUNA U UX CTPYKTYPY; 20 24
KOHCTPYUPOBAHUSA I'OCT 2.102-2016 Ha Buabl KOHCTPYKTOPCKUX JOKYMEHTOB;
TEXHOJIOTHYECKOI0 I'OCT 2.103-2016 Ha craguun pa3pabOTKU KOHCTPYKTOPCKOM
000pyI0BaHUsl. JOKYMEHTAIUH.
3. [lonroroBka k pyOexHOMY KOHTpoito o Teme Ne3 O3HakomieHue ¢
I'OCTamu Ha KOHCTPYKLIMOHHBIE MaTEpUAIbIL:
Tewma 3. Koncrpykunonusie (['OCT 380-2005 Ha yrnepoaucTbie cTaai 0OBIKHOBEHHOTO Ka4ecTBa;
matepuainsl, npuMmenseMmblie (['OCT 1050-2013 Ha yrinepoaucTbie KaYeCTBEHHbIE CTaJIH; 12 18
quist u3rotosyienns MainH U | 'OCT 19283-73 Ha HU3KOJIETUPOBAHHBIE CTAIIN;
anmaparos. I'OCT 5632-2014 Ha BBICOKOJIETHPOBAHHBIE CTAJIH;
I'OCT 10885-85 Ha 1BYXCIOWHBIN JINCTOBOW MPOKAT:
I'OCT 1412-85 Ha cepble UyTyHBI.
4. [ToaroToBka kK pyoexxHOMY KOHTPOJIIO IO Teme Ne 4:
VYcBoeHHE OCHOBHBIX TMOHSATHUH W ONpeleNeHUi O0e3MOMEHTHOW TeopHH
Tema 4. OCHOBEL 06onoqu,v METO/1a MOTYYEHUS
6e3MOMEHTHO# TeopHH YPaBHEHHH paBHOBECHS 000JI04€eK BpaIEHUS, a TAKKE 16 24
pacaeTa 0GONOUeK. YPaBHEHUI, ONHCHIBAIOLINX J:Ee(popMauym U TEpEMEIICHNU TOYEK
(ceuenmii) obonouek Hoa Bo3zaeiicTBreM Harpy3ku. V3ydeHue npumepon
NPUIIOKEHUST YPAaBHEHUIH O€3MOMEHTHON TEOpHHM K OCHOBHBIM (hopMam
000JI04eK BpalleHusl.
S. Tema 5. Pacaer [TnacTMHKM M OBICTPOBpAIAIOIIMECS IMCKH: TMOHSATHE O IUIACTUHKAX U
) nuckax. Ix gopma, Harpyska. HanpsbkeHue u HanpspKeHHOE COCTOSIHHE
TOHKOCTEHHBIX 000JI0YEK,
MaTepuaia B IJIaCTUHKaX M JUCKax. PacdeT CHMMETPUYHO Harpy>K€HHBIX 36 36

Harpy>k€HHbIX BHYTPEHHUM
JIABIICHUEM.

KPYTJIBIX IJTACTHH.
Pa3zbemMHbBIE COeTMHEHMS B allapaToCTPOCHUU: (IIaHIIEBBIE COSAUHEHMS,




TpeOOBaHUS K HUM. YCIOBHBIM TPOXOJ U YCIOBHOE JIaBJICHUE,
NPUCOCTUHUTENbHBIE pa3Mepbl ¢uianna. Kiaccudukanus Qnanues:
HeNbHbIe U CBOOOAHBIE (iaHIbl, (GOPMBI MPUBATIOYHBIX MOBEPXHOCTEH
¢nannes. [Ipokiiagku U IPOKIAT0YHBIE MAaTEPUANBI, TPEOOBAHUS K HUM.
Teopernueckue ocHOBBI pacuera (ranueB. becduanieBbie pazbeMHbIC
COCIMHEHUS, UX KOHCTPYKUMU U npuMeHeHue. CocTaBleHHE pacyera
(haHIEBBIX COSTMHEHUH ¢ TpuMeHeHneM DBM.

[ToaroToBka kK pyoexkHOMY KOHTpousto mo teme Ne 5. O3HakoMIJIeHHE C
I'OCT 14249-89 "Cocyasl u anmapatsl. HopMmbl 1 MeTOABI pacuera Ha
IPOYHOCTH" B YaCTU pacyeTa O00O0JOUYEK, HArPYKEHHbIX BHYTPEHHUM
JABJICHUEM: BBIOOp BETMYMHBI KOA(UIIUEHTA MIPOYHOCTH CBAPHOTO IIBa,
oIpeziesieHUE I0IyCKaeMbIX HANPSKEHU, B TOM YHUCIIE - 111 MaTepUajoB
HE YKa3aHHBIX B TaOIHIIAX

I'OCT 14249-89, ycBoeHME HOPMATUBHBIX METOJIOB pacdyeTa OCHOBHBIX
dbopM 060s0ueK, paboTarOUIMX MOJ] BHYTPEHHUM JaBJICHHEM. Y CBOCHUE
METOJIMKA pacyeTa y3JI0B YKPEIJIEHUS! KpaeB OTBEPCTUM B TOHKOCTEHHBIX
000JI0YKaX.

Tema 6. Pacuer
TOHKOCTEHHBIX 000I0YEK,
Harpy>KeHHBIX HaPYKHBIM
JaBJIICHHUEM.

[TonroroBka k py0e:xHOMY KOHTPOJIIO 10 TeMe Ne 6.

Oznakomnenne ¢ 'OCT 14249-89 "Cocynel u anmaparsl. Hopmbl u
METOJbl pacueTra Ha TMPOYHOCTH' B 4YacTHM pacuera OO0OJIOUEK,
Harpy’>kKeHHBIX HapyKHBIM JIaBJI€HUEM: YCBOEHHE MOHATUS '"PacuerHas
JUIMHA amnmnapara’, 03HaKOMJIEHHE C PAacyeTOM JOIyCKaeMOro JaBJliEHUS,
UCXO0/ U3 YCJIOBUS NMPOYHOCTH U YCJIOBHUS 0OeCleveHUs: YCTOHYMBOCTU
LWIMHJPUYECKON 00eualiki, pacyeToM IIaJIKUX allapaToB U amapaTos,
MOJKPETJICHHBIX KOJIBLIAMH 5KECTKOCTH, a TAKXKE C pacyeToM 000JI0ueK Ha
KPUTHYECKOE COCTOSIHME MpH JEHCTBUHM JONOJHUTEIbHBIX HArpy3oK
(CHUMAIOIIUX U U3TUOAIOIINX ).

22

22

Tewma 7. Pacuer anmapatosB
y4eTOM KpaeBoro 3¢ ¢exra.

[lonrotroBka Kk  pyOeXHOMY  KOHTpoiao 1o Teme Ne "7:
VYcBoenue moHsATHS "KpaeBoil 3¢ddexr”, ero mpUUMHBI U CIEACTBUE,
TUTIOBBIX "ClTydaeB" BOSHUKHOBEHHs KpaeBoro 3¢ dekra. O3HaKOMIICHUE
C METO/IOM OIIpeJIeNIeHUs] KpaeBbIX CHUJIOBBIX (DaKTOpOB, CO crnocoOoM
COCTaBJICHUS PKBUBAJIEHTHBIX PACUETHBIX CXEM y3JIa CThIKA CONPSIraeMbIX
AJIEMEHTOB, a

20




TaKXe C pe3yJbTaTaMH PEUICHUs KPaeBOH 3ajauu JUIsi OCHOBHBIX (GOpM
obosouek BpamieHust (IWIMHAP, cdepa, KOHYC). YCBOeHHME Mep K
CHIDKEHHIO KPAeBBIX HAITPSDKECHUM.

Hrtoro

116

146




6. PacueTHo-rpaduueckas pabora
Pacuemno-epagpuueckas paboma ne npedycmompena.

7. KypcoBas pa6ora
Kypcosas paboma ne npedycmompena.

8. KypcoBoii npoekTt
Kypcosoii npoexm ne npedycmompen.

9. KonTpoabHas padora
Koumponvnasa paboma ne npedycmompena.

10. OuneHouyHble cpeAcTBA sl NPOBeJeHHUs TEKYLIEro KOHTPOJIA H
MPOMEKYTOYHOM aTTecTauuu

OneHuBaHue pe3ynbTaToB OOydYyeHUS 1O JUCLHUIUIMHE M YPOBHS
C()OPMUPOBAHHOCTH KOMIETEHUUN (4acTU KOMIIETEHLIMH) OCYUIECTBIIAECTCS B
paMKax TEKYILIEro KOHTPOJS YCIIEBAEMOCTH W IPOMEKYTOYHOM aTTeCTallud B
cooTBeTCTBUM ¢ DOHAOM OLIEHOYHBIX CPEICTB.

IlepeyeHnb BOIPOCOB K 3a4éTy:
3a4eT He MPEeAYCMOTPEH YUCOHBIM TIAHOM.

IlepeyeHb BONPOCOB K IK3aMEHY

1. Mamwnna, anmapar. I[lpuHOIMOManbHOE pas3Iuuue MEXAY HHUMMU.
MamvHHBIA ¥ annapaTHbeli TEXHOJIOTMYECKHE Mpouecchl. [IpuMepsl mamuH u
anmnaparos.

2. Craguu pacyera anmnapatoB. OCHOBHbBIE 3aJjauM, pELIA€MbIe HAa KaXKIOU
CTaJluu.

3. OcHoBHbIE TpeOOBaHUS, MPEABIBISIEMbIE K MalllMHAM U arrmaparaMm.
Hopmanuzanus u yHudukaiys y3710B MaIINH U alapaTos.

4. OcHOBHBIE TpeOOBaHUS, TMPEAbIBIIEMble K KOHCTPYKLHOHHBIM
MaTepuaigaM,  HCHOJB3YEMbIM Ui  HW3TOTOBJCHHUS  TEXHOJIOTHMYECKOIO
000py10BaHUSI.

5. OcoOGeHHOCTH BBIOOPA KOHCTPYKIIMOHHBIX MaTEPHaIOB, UCIOJb3yEMbIX B
000pyZ0BaHUU, pabOTAIOIIEM IPU MUHYCOBBIX TEMIIEpaTypax.

6. Oco0eHHOCTH BBIOOPA KOHCTPYKIIMOHHBIX MaTEPHAIOB, UCIOJIb3yeMbIX B
o0opy1oBaHUH, pabOTAOIIEM MTPU BEICOKUX TEMIIEpaTypax.

7. Obmas xapakTepUCTHKa METAJUTMUECKUX KOHCTPYKIIMOHHBIX MaTEpPHAaJIOB
(crameil, YyryHOB, IIBETHBIX MeETa/UIOB). lIpuMepsl WX WCIOIB30BaHUSA B
TEXHOJOTMYECKOM 000pYI0BaHUHU.

8. OOmasgs  XapakTepUCTUKA  HEMETAJUIMYECKUX  KOHCTPYKIMOHHBIX
maTepuainoB. [Ipumepsl UX UCTIOIB30BaHUS B TEXHOJIOTHYECKOM 000PYAOBAHUU.

9. IlyTu cHMKEHHS pacxoJa KOHCTPYKLIUOHHBIX MaTEPHAJIOB.

10. Bompocel ontuMH3anuMu  Opud  KOHCTpyupoBaHuu. Kpurtepuu
ontumansHoctu. CAIIP.



11. Koncrpykropckass noxkymentauus. ECKJI. Buabsl KOHCTPYKTOPCKHX
JIOKyMEHTOB. Bujipl nznenuit, uxX CTpykTypa.

12. Craguu pa3paOOTKU KOHCTPYKTOPCKON JOKYMEHTAIMH (TEXHUYECKOe
3aJlaHi€ — TEXHUYECKOE MPEIJIOKEHUE — ICKU3HBIN MPOEKT — TEXHUYECKUM MPOEKT
— pabouuii MPOEKT).

13. ToHKOCTEHHBIE U TOJICTOCTEHHBIE 000JIOUYKH, IPUMEPHI UX MTPUMEHEHHUS.
VYcnoBue TOHKOCTEHHOCTH 0000uku. MemOpana. HanpspkeHuss U HanpsbKeHHOE
COCTOSIHME MaTepHalia B TOHKOCTEHHBIX U TOJICTOCTEHHBIX 000J0UKaX.

14. OO6onouku BpameHus. OCHOBHbIE TIOHATHSA, ONpEACICHUS U
COOTHOIICHHUS.

15. Cxema cwil U MOMEHTOB, JIEHCTBYIOIIMX Ha 3JEMEHT TOHKOCTEHHOW
obonouku. Hampasnienus ux neiicTBus, npaBuia 3HAKOB.

16. O6ure npUHIMIBI COCTABIEHUSI YPABHEHUN paBHOBECUS 0€3MOMEHTHOM
Teopun oOosouek. ['mnoressl JlsBa — Kupxroda. VYpaBHeHus paBHOBecus
anieMeHTa 000J10ukH (Jlammaca) u 30HBI 000JIOYKH.

17. besmomeHTHass 000J04YKa. YCIOBHS CYIIECTBOBaHHUS OE3MOMEHTHOIO
HaANPSHKEHHOTO COCTOSHUS.

18. edhopmanum sneMeHTa o0oouku. [IpaBuia 3HAKOB IS JTUHEHHBIX U
YIJIOBBIX NepeMeleHnil. MepuarOHaNbHbBIE U KOJIBLEBbIE YATUHEHUS 3JIEMEHTA.

19. MepuauonanbHas W KojblieBas KpuBM3HBI 00Oosouku. ["ayccoBa
KpUBHU3HA TMOBEPXHOCTU 000m0uku. Kraccudukarmus ¢GopMm U MOBEpXHOCTEH
000JIOUKH.

20. I[IpumeHeHue oOMX ypaBHEHU 0€3MOMEHTHOM TEOPUH K OMPEAEIICHUIO
cun S u T u nepemeniennii A 1 © B HWIMHIPUYECKON 000JI0UYKE, HATPYKEHHOM
ra30BbIM JaBJICHUEM.

21. Teopun TIPOYHOCTH, HUX IPAKTUUYECKOE TNPUMEHEHHE. Y CIOBUS
IPOYHOCTH.

22. Koadpdunument npounoctu capHoro mBa (Y). Bumbl cBapHBIX IIBOB.
Paznienka KpoMOK 1OJT CBapKy.

23. Koncrpykimonnas npubaska (C), e€ cnaraemoe, UxX OmpeeieHHe .

24. HopMmaTUBHBIA pacu€T TOHKOCTEHHBIX I[HJIMHAPOB HAarpyXEHHBIX
BHYTPEHHUM JIaBJICHUEM.

25. PacuetHoe wu pabouee npaBieHwe. [waApo- W THEBMOWCHBITAHUS
anmapaToB. Y CJIOBHE MPOYHOCTH MPHU THIPOUCIBITAHUH.

26. Pacuer HampspkeHMM wu3ruba OT JEUCTBUS COOCTBEHHOTO Beca B
TOPU30HTAIBFHO  PACIHOJIOKEHHBIX — ammaparax. PacueTHas cxema, OMIOPHI
A3ru0aroImux MOMEHTOB.

27. Pacuer BBIMyKIBIX JHUIL (TIOJYIIAPOBBIX, TOPOCHEPUUECKHUX,
ITUNTHYECKUX ). X mpuMeHeHue.

28. KoHCTpyKTHBHBIE PA3HOBUIHOCTH KOHMYeckuxX HUIL. Kondysopsl u
muddy3opsl (KOHUUECKHE TTepexoibl). X mpuMeHeHne u pacyer.

29. Pacuer 1IIOCKUX U TapenpyaTbix JHull. X mpumenenue.

30. Ocnabnenue o60104YeKk OTBepcTUsMU. CrOCOOBI YKpEIUIeHHsS KpaéB
oTBepcTHil. OCHOBHBIE TUMIOBBIE KOHCTPYKIIMH Y3JI0B YKPEIUICHUS.

31. OOure NpUHIMIBI pacuéTa y3J0B YKPEIUICHUS OTBEPCTHUH.



32. Lenp u mnocCHegoBaTENbHOCTh pacyeTa BEPTUKAIBHBIX amnnapaTroB
KOJIOHHOTO THIIAa Ha BETPOBYIO Harpy3ky. Pacuérnas cxema. Berposou
U3TUOAIOUH MOMEHT.

33. Tlonarue o0 YCTOMYMBOCTH TOHKOCTEHHBIX oOoyiouek. Kpuruueckoe
naBneHue. IlpakTtuyeckue mnpuMepbl HEOOXOIUMOCTH pacyeTa OOO0JIOYEK Ha
YCTOMYUBOCTb.

34. PacyeT IJIMHHBIX IWJIMHAPOB Ha ycTtoiumBocTh. Dopmyna bpecca,
YCIIOBHUS €€ IPUMEHEHMUS.

35. Pacuer kopoTkux HWIMHAPOB Ha yctonumBocTh. Dopmysia Mwuseca,
YCIOBHUS €€ IPUMEHEHMUS.

36. Kputnueckasi u pacdeTHas JUIMHA [IUIMHIPOB.

37. KoHCTpyKIIMU U pacyeT KOJell KECTKOCTH. TpeOoBaHUs K HUM.

38. OCHOBBI HOPMATUBHOTO METOJa pacyeTa IWIMHAPUYECKUX oOedaek Ha
YCTOMYUBOCTb.

39. BausiHue 100aBOYHBIX HArpy30K (M3ruOaronuX, OCEBBIX CKUMAIOIINX)
Ha YCTOMYMBOCTb aIlrapara.

40. Kpaesoit apdexr. [lpuunna v TUTIOBBIE COydyad €ro BO3HUKHOBEHMS.
Pacniopnas cuna.

41. XapaktepHble 0COOCHHOCTH KPAEBbIX HAMPSKEHUN.

42. OmnpeneneHue KpaeBblIX CHIOBBIX (¢aktopoB P o umw M o
(IeWcTBUTENbHASL U 3KBUBAJICHTHASL PACUETHBIE CXEMbl, YPABHEHUSI COBMECTHOCTHU
paauaibHbIX U YTIOBBIX Aedopmariuit). [IpaBuna 3HakoB A1t cuil U AedhopMalui.
YacTHble yNpOIIeHUs] YPAaBHEHHI COBMECTHOCTHU Ae(hOpMALIHIA.

43. Hanpsixenus npu kpaeBoM 3P ¢deKTe, ero ornacHOCTh, MEPhI K CHUYKEHUIO
HETaTUBHOTO BO3JIEUCTBUA KpaeBoro 3pdekra.

44. Ilnactuebl M nucku. PopMbl IIIACTHH M AUCKOB. MX cxonctea m
paznuuus. [IpuMepsl acTuH U quckoB. HanpshkeHus: 1 HalpssKEHHOE COCTOSTHUE
Marepuala MJIaCTUH U JTUCKOB.

45. Knaccudpukammst ¢nanneB. MX KOHCTPpYKIIMM U TPUMEHEHHE.
[Ipucoenunurensubie pasmepbl (¢uianma. [loHsATHA yCIOBHOTO TIpoXxoaa u
YCIIOBHOT'O JJABJICHUSI.

46. TpeOoBanus k (naHneBbIM coeauHeHusM. OCHOBHBIE (POPMBI
MPUBAJIOYHBIX TTOBEPXHOCTEH (hIaHIEB, X IPUMEHEHHE.

47. 1IpokJiaiki U MPOKJIAJ0YHbIE MaTepuaibl A (JIaHUEBbIX COCAMHEHHI,
WX TIPUMEHEHHUE.

48. becnaniieBble pa3beMHbIE COCIMHEHUS, UX TPAKTUYECKOE MPUMEHEHHE.

IIpumepbl KOHTPOJIBHBIX BONPOCOB M 33JaHUNl JJIA TPOBeJEHUS
TEeKYIIero KOHTPOJIS U NMPOMEKYTOYHON ATTeCTAlMH IO MTOraM OCBOEHUS
AUCHMIUIMHBI, a4 TaKKe JJIsi KOHTPOJH CAMOCTOSTEJbHOH PadoThl
00y4arouerocs 1mo OTaeJbHbIM pa3ieiaM QU CIUIJINH:



Monynsb 1

TeMmnbr: BBO,ZIHafI qacCThb, M@TOI[OJ'IOFI/ISI KOHCTPYHUPOBAHMHA,
KoHCTpyKIIMOHHBIE MaTEpUAIIbI
No Bomnpocsl OneHou. OTBETHBI
B OasIBI 1 2 3 4
VYKaxuTe CTpPOKY, 1 Tennooomennuk, | Ucnaputens | byakep | Konaencartop
COJIEpIKalIyIo OTtcTOlHUK ABTOKJIaB Pextug. | Cymmuika
| | HaumeHoBaHUA [Inex Momxyc kojoHHa | Llentpudyra
OJTHUX TOJILKO Hacoc
anmnaparoB
Moayns 2
Tembl: beaMoMeHTHas TCOPUA 000JI04€eK
No | Boripocsl Ornenou. OTBETHI
OaJLITBI 1 2 3 4
Ykaxure 1 & ) ) &
1 —=0 — <0 — =1 — 0
yclioBUE, Ha R B B B
KOTOpPOM
OCHOBBIBAETC
b BBIBO/T
dbopmyn  ans
TOHKOCTEHHBI
X COCY/IOB
Monayns 3
Tewmbl: Pacuer anmapaTtoB Ha Py, ; YKpennenue orsepctuid
Ne | Boripockl Ouen OTBETHI
ou. 1 2 3 4
0aJuIBl
B dbopmyre 1,0 15 2,4 2,6
! [¢]* = min {E;E;Hﬂ}{ T
ey Mg fnpalt
ONpEIEIAOIIEH BEJINYUHY
HOPMAaTUBHOTO JOMYCK. HAMpsHKEHUS
JUIE  Marepuaiga paboTalomero Tpu
BEICOKOIA t°, yKaxkuTe 3HaueHnE K0IDd.
3araca MPOYHOCTH Ny
Monyins 4
Templ: Pacuer anmapatoB Ha P, ; Pacuer ammapatoB Ha BETPOBYIO
HarpysKy
No Bonpocsr Ouenou. OTBETBI
OasIBl 1 2 3 4
Or KaKuXx 1 Or Or Or Ot ynpyrux n
1 | xapakTepucTuk MPOYHOCTHBIX | YIIPYTUX | TUIACTUYECKUX | TUIACTUYECKHUX
KOHCTPYKIIHOHHOT'O (os; o) (E; ) (e;w)
MaTepuasna 3aBUCHT
BEJIMYMHA
KPUTHUIECKOTO




ABJICHUS?
Uemy paBHa 10 1 1,2 15 2,4 4.6
I'OCT  14249-89
2 | BemuumHA KO3 (.
3amaca
YCTOMYUBOCTH JJISt
UMIHMHIPUYECKUX
000J1049eK (ipu
YCIIOBUH Gip<Or)
Moayns 5
Tewmpbr: Pacuer anmapaToB ¢ ydeToMm KpaeBoro 3¢ exra
Ne| Bompockr Ouenou. OTBETBI
Oarbl 1 2 3 4
VYkaxure NPUYUHY 1 Coenunenue Paznuun | Pasnuunas | JledictBu
1 | BO3HUKHOBEHHUSI KpPaeBOTO KOHCTPYKTUBHBI | BIif KECTKOCTh | €
spdekra B ceueHumsx 0-0 X DJJIEMEHTOB B | MaTepua | KopIiyca BHYTpEH
KOpIIyca amrmapaTa CTBIKOBOM b amnmapara B | HEro
CeYeHHU KOHCTpY | ceueHuu 0- | 1aBjieHU
DRI IRILERII ".( -ﬁ*\!w KTUBHBIX | O Imo | 4
AR DJIEMEHT | CPABHEHHUIO
u mox yriom | OB C JIpPYTHUMH
JPYT K APYTY CCUCHHUSIMU

11. YyeOHO-MeTOAUUYECKOE 00ecTieYeHUe TN CHMIJIMHbI

11.1. PekoMeHayeMas juTeparypa

1. Pacder 1 KOHCTpyHUpOBaHWE MAIIMH U allllapaToB MUIIEBBIX MTPOU3BOJICTB.
[IpakTuky™m [D1eKTpOHHBIN pecypc]: yueoHoe nocooue/ A.H. Octpukos [u ap.].—
DJIEKTPOH. TEKCTOBBIE JaHHbIe.— BopoHek: BOpPOHEXKCKHI TOCyaapCTBEHHBIN
YHUBEPCUTET WHXKEHEepHBIX TexHonoruii, 2014.— 200 c.— Pexwum poctyma:
http://www.iprbookshop.ru/47446

2. Medonpe M.H. OcHOBBI pacueTa W KOHCTPYHPOBAHUS MAIIUH H
anmapaTtoB nepepadaThIBaONIMX MPOU3BOACTB: Kypc jekuuii / Medoare M.H.,

MesenoB A.A. — HoBocubupck: HoBocubupckuii rocyaapCTBEHHBIN arpapHbIi
yauBepcuteT, 2011. — 109 c. — TekcT: »neKTpOHHBIN // DIEKTPOHHO-
OoubmuoTeuHast cucrema IPR BOOKS: [cailt]. — URL:

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

3. CapunoB M.IO. Teopernueckue OCHOBBI pacueTa MallMH U annapaToB
nepepaboTku HedTH U raza : yuebHoe nocodue / Capuno M.IO., Py6uosa K.JI..
— Kowmcomonbck-Ha-Amype Komcomornbckunii-Ha-AMype TocyAapCTBEHHbBIN
yauBepcutet, 2019. — 61 c¢. — ISBN 978-5-7765-1410-4. — Texkcr
ANIEKTPOHHBIN // DnekTpoHHO-OMOmMoTeuHass cucrema IPR BOOKS : [caiiT]. —
URL: https://www.iprbookshop.ru/102103.html

4. PacyeT ¥ KOHCTpYHUPOBaHUE MAIIMH U aNlapaToB MUILEBBIX TPOU3BOJICTB.
VYuebnuk mist By3oB. / mon pen. OctpukoBa A.H.— 2-e mu3a. mepepad. U mom. —
CII6.: Uzn. PATIII, 2009. — 408c. Dx3eMIuisipsl Bcero:4

5. BunorpagoB, C.H., Tapanues, K.B. KoncrpyupoBanue u pacuer



http://www.iprbookshop.ru/47446
https://www.iprbookshop.ru/64755.html
https://www.iprbookshop.ru/102103.html

AJIEMEHTOB TOHKOCTEHHBIX COCYZOB: Y4eOHoe mocobwme. - Ilenza: Uzn-so III'Y,
2004. - 136 C. Pexum JIOCTYyTa:
http://window.edu.ru/resource/878/36878/files/stup104.pdf
6. TOCT 14249-89. Cocynbl u anmapatbl. HopMbl U METOIBI pacuera Ha
npoyHoctb. — M.: M3a. CrangaproB, 1989. Bren. 01.07.89. — 62 c. Pexum
noctymna: http://standartgost.ru/g/TOCT 14249-89
7. TOCT P 51273-99. Cocyasl u anmnapatsl. HOpMbl 1 MeTOZIBI pacuera Ha
poYHOCTh. OMNpeAeieHne PacueTHRIX YCHINN JJIS anmnapaToB KOJOHHOTO TUIIA OT
BETPOBBIX HArpy30K M cericMuueckux BosaeuctBuii— M.: I'occrangapt Poccun,
1999. Bgen. 06.05.99. — 11 C. Pexum JOCTyma:
http://standartgost.ru/g/TOCT_P_51273-99
8. TOCT P 51274-99. Cocynsl u ammapaTsl. Anmapatsl KOJOHHOTO THIIA.
Hopmel u MmeToab! pacueTa Ha npoyHoCcTh.— M.: ['occtannapt Poccun, 1999. Been.
06.05.99. — 11c. Pexxum noctyna: http://standartgost.ru/g/TOCT P_51274-99
10. TOCT 24755-89. Cocynsl u ammapaTbl. HopMmbl U MeTOIBI pacuera Ha
MPOYHOCTh YKperieHus: oreepetuil.— M.: 3a. Crannapros, 1989. Been. 01.01.90.
— 33 c. Pexum nocryna: http://standartgost.ru/g/TOCT_24755-89
11.2. llepuoauveckue U3aaHusl
He ucnonvzyromces
11.3. HopMaTHBHO-NIPaBOBbI€ AKTHI U HHbIE MPABOBbIE JOKYMEHTbI
He UCNOIb3YIOMCA
11.4 TlepeuyeHb 3JIEKTPOHHO-00Pa30BaTEJIbHBIX PECYPCOB
1. VdeOHO-MeTOOWYECKHE MaTepuaabl 10 JguciuiimHe Pacuer wu
KOHCTPYHPOBAHWE MAIIMH W alapaToB (3JICKTPOHHBIA 00pa30BaTEIbHBIN pecypc
pasmenies B HMOC DOTU (pumman) CI'TY wumennm Tarapuna FHO.A.
http://techn.sstu.ru/)
2. Caiir OTHU (pumman) CI'TY umenu "arapuna FO.A. http://techn.sstu.ru/
11.5 DneKTPOHHO-0UOINOTEYHbIEe CHCTEMBI
1. «OBC IPRbooksy,
2. OBC «Jlanb»
3. «9BC elibrary»
4. O9bC «KOHCVIJIbTAHT CTYAEHTA»
11.6. Pecypchl HH(POPMANMOHHO-TEIEKOMMYHUKAIMOHHON  ceTH
«AHTepHeT»
- Caiit komnanuu ACKOH http://www.ascon.ru;
- ®opym nosw3oBareneii [10 ACKOH http://forum.ascon.ru/;
- Caiit HayuHO-TexHHUecKoro neHTpa AIIM http://www.apm.ru/rus/;
- Cucrema tpexmepHoro monenupoBanust KOMITAC-3D http://kompas.ru/;
- DBC «YHHBepcUTETCKas HaydYHO-TeXHHUYecKass onbanoreka» (http://lib.sstu.ru);
- OBC «Enunoe oxno» (http://window.edu.ru );
- OB muccepranmii Poccuiickoii rocynapctBeHHon oubmoreku (https://dvs.rsl.ru);
- MeXayHapoaHas pedeparuBHas 6aza qaHHbIX Scopus (https://www.scopus.com);
- MexnayHaponHas —pedepatuBHas  0a3za  gaHHbix Web  of  Science
(http://apps.webofknowledge.com) u np.
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Ucemounuku  MOC  OTHU  CITY  (http://techn.sstu.ru/new/SubjectFGOS/
SpisokPredmetow.aspx )

11.7. IleyaTHbIe U JIeKTPOHHBIE 00pa3oBaTe/ibHbIE pecypchl B (hopmax,
aJANTUPOBAHHBIX [UI CTYACHTOB ¢ OIPAHMYEHHBIMH BO3MOKHOCTAMHU
310POBbA (IJI TPYII M MOTOKOB ¢ TAKUMHM CTYACHTAMH)

1. ApantupoBanHas Bepcuss HODB, nns ucnonb3oBaHWs HMHBaIUIaMUA M
JIMILAMH C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 310POBBS

12. UndopMaumoHHO-CIPABOYHBIE CHCTeMbl W MNpodeccHOHATLHbIE
0a3bl JaHHBIX

OOyuaromuMcst obecriedeH A0cTyn (ymaleHHBIM JOCTYI), B TOM YHCJIE B
cilydae IPUMEHEHUS AJIEKTPOHHOTO 00yUYEHHS, TUCTAHITMOHHBIX 00pa30BaTEIIbHBIX
TEXHOJIOTUHA, K COBPEMEHHBIM Mpo(deCCHOHANIBHBIM  0a3amM  JaHHBIX U
MH()OPMAITMOHHBIM CIIPABOYHBIM CUCTEMAM.

12.1 Ilepeyenb HHGOPMALMOHHO-CIIPABOYHBIX CHCTEM

He UCNONb3YI0MCSL

12.2 IlepeyeHs npoeccHOHATBLHBIX 023 TAHHBIX

https://www.rst.gov.ru/portal/gost/ Caiitr — Poccranmapt (PexnepanbHoe

Ar¢HTCTBO II0 TCXHUYCCKOMY PCTYIIMPOBAHHIO U MGTpOHOFI/II/I)

12.3 IIporpammHoe obecnieyeHmne

OOGpazoBaTenbHBIM MpoleCC MO IUCHUIUIMHE o0OecredeH HeOoOXOIUMbIM
KOMILJIEKTOM JIMIIEH3MOHHOTO M CBOOOJHO paclpOCTPAaHAEMOI0 IMPOrpaMMHOIO
oOecriedyeHus, B TOM YHCJIE OTCYSCTBEHHOTO MPOU3BOACTBA  (MOICHKUT
OOHOBJIEHUIO MTPU HEOOXOJIUMOCTH).

[Mporpammuoe o6ecnieuenue: Microsoft Windows 7, Microsoft Office 2010
(Word, Excel, PowerPoint), Google Chrome.

13. MaTepuaibHO-TEXHU4YECKOE o0ecriedeHmne

Yuebnas ayoumopusi 01151 nposedeHust 3aHAMuUL 1eKYUOHHO20 MUnda

YKOMILUIEKTOBaHA  CHCIMATM3UPOBAHHON MEOENbl0 M TEXHUYECKUMH
cpenctBamu oOydenusi: 12 cronoB, 24 cryna; pabodee MeECTO MpernoaaBaTes;
nocka Ui HamucaHus ¢uiomactepoMm; — mpoektop BENQ 631, pynonHBIN
MIPOCKITMOHHBINA dKpaH, HOYTOYK ¢ TMOJKIIOYCHUEM K CETH C BBIX0JIOM B MIHTEpHET
U J0CTYNOM B MH(pOpMAIMOHHO-00pa3oBatenbHyto cpeny OTU (puwman) CI'TY
umenn larapuna FO.A., yuyeOHO-HaAIISIAHBIE TIOCOOMS, OOecCIeunBalore
TEMaTHYECKHUE WIITFOCTPAIMH 110 pabodeii mporpaMMe TUCITATITAHBI.

Vuebnas ayoumopusi 01151 nposedeHust 3aHAMUL NPAKmu4ecKko2o muna

YKOMIUIEKTOBaHAa  CIICIIMAIM3UPOBAHHON MEOCIBI0 M TEXHUYCCKUMH
cpeacTBamu oOydeHus: 12 ctonoB, 24 ctyna; pabouee MECTO MpernojiaBaTes;
nocka nns  HamwcaHus  Quiomactepom; mpoektop BENQ 631, pynmoHHBIN
MIPOCKITMOHHBINA IKpaH, HOYTOYK C MOJKIIOUYEHUEM B CETh C BBIXOJIOM B VIHTEpHET
U JIOCTYNoM B MH(pOpMannoHHO-oOpa3oBaTenbuyto cpeny OTU (pumman) CI'TY
umenn [arapuna }O.A., yueOHO-HarmsigHble TMOCOOUS, oOOecmeuYnBaroIIne
TEMaTUYECKUE WIUTFOCTPAINH 0 pabodeil mporpaMMe TUCITATITUHBL.
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PaGouyto mporpammy cocTaBmi — @ [naiinep M.I"./
14. JlonosiHeHHsI U KI3MEeHEHUsI B padoyeil mporpamme

Pabouast mporpaMmma nepecMoTpeHa Ha 3ace/laHuu Kapeapbl
« » 20 roja, npoTokosa Ne

3aB. xadenpoii / /

BHecennbie n3MeHeHus yTBepxkaeHbl Ha 3acenanuu Y MKC/YMKH
« » 20 _ ropma, mpoTokoa Ne
[Ipencenarens YMKH / /




