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1. Hean, 3a0a4mn u VIaHUPYeMbIe Pe3yJbTAThI 00yUeHHs M0 JUCIHIINH

OcHoBHble 1enU IuCHUIUIMHB «KOHCTpyHpoBaHHEe U pacdeT 3JIEeMEHTOB 00OpYyIOBaHUs
OTPaCITI:

- MOATrOTOBKAa OakamaBpa K MPaKTUYECKOW JACITEIBHOCTH 10 crernuaabHocTh 15.03.05
«KOHCTPYKTOPCKO-TEXHOJOTHUECKOE 00SCIICYCHHE MAIIMHOCTPOUTEIBHBIX ITPOU3BOJICTBY;

- ¢opMupoBaHHE Yy CTYJEHTOB HEOOXOJUMBIX 3HAHUW M TMPAKTHUYECKUX HABBIKOB IIO
MIPOCKTUPOBAHUIO U PACUETY Y3JIOB COBPEMEHHBIX MAIIIMH U aIllapaTOB XUMHUYECKUX MPOU3BOJICTB.

OcHoBHOM 3a/1a4€il TUCITUIIMHBI IBJSETCS OBJIAJICHUE CTYICHTAaMH HEOOXOJUMBbIMU 3HAHUSIMU
U MPAKTUYECKUMU HABBIKAMH IO MPOCKTUPOBAHUIO W PACUYETy OTACIBHBIX Y3JI0OB COBPEMEHHBIX
MAIIMH U annapaToB XMMUYECKUX MPOU3BOJICTB C YUETOM CUJIOBBIX U TEMIIEpaTyPHBIX BO3ACHCTBUI,
CBOMCTB KOHCTPYKIIMOHHBIX MaTEPUAIIOB U pabOUUX CPE/I.

B xone nekunoHHBIX, 1a00PATOPHBIX U MPAKTUYECKUX 3aHITHH MOJy4YeHHbIE TEOPETUUYECKHE
3HAHUSL YIAyOJsIOTCS M 3aKPEIUIAIOTCS Ha KOHKPETHBIX MMPAaKTHUYECKUX IpUMepax Mo
KOHCTPYHPOBAHUIO U PaCcUYETy JIEMEHTOB 000PYIOBaHHUS OTPACIH.

[TosrydeHHbIe 3HAHUS JTOJDKHBI 00SCTICUUTh OYIyIeMy CIICIHATICTY BO3MOKHOCTD YCIICIITHON
paboTHI TIO CIIEIMAIBHOCTH.

O6yuenne mno pgucturuimHe «KoOHCTpyHpoBaHHE UM pacyeT JJIEMEHTOB O00O0pYyIOBaHMS
OTpaciin» HampaBieHO HAa GOPMUPOBAHKE Y 00YyUAIOIMIUXCS CIEAYIOIUX KOMIIETSHITUH:

Koa m HamMeHoOBaHHE KOMIIETEHIUM NHaukaTopbl 10CTHKEHUS
KOMIIETEHIIHH
ITK-3 CriocobeH pa3pabaThiBaTh 3a1aHUS H NIIK-3.1 Bmameer pa3pabOTKON HCXOTHBIX
UCXOHBIC TPEOOBAHMSI HA U3TOTOBJICHHE TpeOoBaHUM Ha M3TOTOBIICHUE
HECTaH/IaPTHOTO 000pYyI0BaHU HECTaHJIaPTHOTO 000PYI0BaHUS

WIIK-3.2 Ywmeer pa3zpabaThiBaTh 3aaHus U
UCXOJIHble TpeOOBaHMsI Ha M3TOTOBJIEHUE
HECTaHJIapTHOI'0 000py10BaHUs
UIIK-3.2 3naer mnpasBwia ohopMICHUS
UCXOAHBIX TpeOOBaHMM Ha W3TOTOBJICHHE
HECTaHAapTHOTO 000py10BaHUS

[TK-2 Cnocoben aHann3upoBaTh HIIK-2.1 Brnangeer aHaJM30M COBPEMEHHBIX
COBpPEMEHHBIE MPOCKTHBIE PEILICHUS U MPOEKTHBIX PEHIeHHH MO0 MPOEKTUPOBAHUIO
MIPOU3BOAUTH MATCHTHBINA MOUCK MEeXaHOCOOPOUYHBIX KOMILJIEKCOB TUISt

M3TOTOBJICHUS 3aJaHHbIX U3AEIUN

HIIK-2.2 VYmeeT mnpou3BOIUTh NaTCHTHBIN
IIOMCK

UIIK-2.3 3HaeT OCHOBHEIE METOIBI
MMaTEHTHOT'O ITOMCKA

OIIK - 6. CriocobeH HCIIoIb30BaTh NOIIK-6.1. 3HaeT COBpPEMEHHbIE
COBpPEMEHHBIE HH(POPMALIMOHHBIC UH(POPMALMOHHBIE TEXHOJIOTUH, TPUKIIATHBIE
TEXHOJIOTUH, IPUKIIAJHbIE TPOrPAMMHbIE IpPOrpaMMHBIE CPEACTBA Ul PEUICHUH 3a]a4
CPEJCTBA IIPU PELLIEHUU 3a7a4 npodeCcCHOHATBHOMN eI TETbHOCTH
npodecCHOHANBHON e TENbHOCTH HOIIK-6.2. Ymeer HCIIOJIb30BAaTh
COBpPEMEHHbIE uH(pOpMAITMOHHBIE

TCXHOJIOTUH, IIPUKIAIHBIC IIPOIPAMMHBIC




cpencTBa npu peIcHun 3a1a4
poPEeCCUOHATBHON JEATETLHOCTH
NOIIK-6.3. Bnameer HaBblkamMu pPabOTHI ¢
COBPEMEHHBIMHU UHPOPMAITMOHHBIMH
TEXHOJIOTHSIMH, MIPHUKJIaTHBIMH
MPOTPaMMHBIMHU  CPEJICTBAMH TIPH PELICHUU
3a/1a4 PO eCCUOHAILHON ACATEIIBHOCTH

2. MecTo IMCHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI NIPOrpaMMbl

Juctumnaa «KoHCTpyHpoBaHUE W pacdeT 3JEMEHTOB OOOpYIOBaHUS OTPACIH» OTHOCHTCS K
y4eOHBIM JUCHUIUIMHAM  00si3arenbHOM dactu Onoka bl «/lucuumivabel 1 MOZYIU»
oOpa3oBaTenbHO# mporpamMmbl «KOMIIBIOTEPHOE TPOSKTUPOBAHUE OOOPYAOBAHMS M IIPOU3BOICTBY
HanpasneHuss 15.03.05 KoHCTpyKTOpCKO-TEXHOIOTHUYECKOE OOECcreueHue MaIIMHOCTPOUTENbHBIX
MIPOM3BOCTB, KBaM(puKalus (CTeneHb) — OakayiaBp.

OcBoenue aucruiuinabl «KoHCTpynpoBaHue U pacyeT 3JIEMEHTOB 000pYI0BaHUS OTPACIN» B 5-M, U
6-M cemecTpe HEOOXOAMMO [UIi TIOCJIEAYIOUIET0 OCBOCHHS IUCHUIUIAH,«KOHCTPYKTOpCKO
TEXHOJOTMYecKoe 00ecrieueHrne MPOSKTUPOBAHUS MAIIIMH OTPACIH ».

3. CTpykTypa ¥ coaepkaHue M CHUUIIMHBI

OO01mmast TPy I0eMKOCTh JUCIMILTAHBI COCTABIISICT 4 3a4eTHBIX eMUHUIEI (144 acos).

3.1 Bwuabi yueOHOI padoThI M TPYI0EMKOCTH

3.1.1. Ounas ¢popma oOydeHus

Ne } Kosmmuecr Cemectpbr
n/ Bup yueOHoit padoThl BO
n 4acoB 5 6
1 | AyautopHbie 3aHATHSA 108 54 54
B ToMm uncie:
1.1 | Jlexuuu 72 36 36
1.2 | Cemunapckue/mpakTHIECKHIE 18 9 9
3aHATHUS
1.3 | JlaGopaTtopHbIe 3aHATHS 18 9 9
2 | CamocrosiTenbHasi padoTa 36 18 18
B Tom 4ducie:
2.1 | Jloknanu, cooOieHue
3 | [IpomexyTouHasi
arrecTanus
3auet/nud.3aueT/IK3aMeH 3K3aMeH 9K3aMeH JK3aMeH
Hroro 144 72 72




3.2 TeMaTn4ecKuil MJIaH U3yYEeHUA TUCHUTIIHHBI

3.2.1. Ounas ¢popma oOydeHus

TpynoemMKocTh, yac

AyautopHasi padora

d
Ne Pasznennl/TeMbl eMHHap 5 amoct
wn NHCHBILTHELL cKite/ abopar| pakTtu | OATE]
cero | exkuu OpHBIC | YecKasi | bHas
MIPaKTHY
u 3aHATH | TOATOT| padoT
€CKHe
i OBKa a
3aHATUS
1.1 OCHOBHBIE MIPUHIIATIBI 12 6 2 1 3
KOHCTPYUPOBAHUSI U IPOECKTUPOBAHUS
anmnaparoB
1.2 BiusiHue MeTo10B M3rOTOBICHHUS HA 12 6 1 2 3
KOHCTPYKIIHUIO allaparos.
1.3 | OcHOBHBIE TapaMeTPBHI, 12 6 2 1 3
MCIIOJIb3YEMbIC TIPU IPOBECHUHN
pacyeToB Ha MPOYHOCTh
1.4 Pacuer TOHKOCTEHHBIX OOedaeKk Ha 12 6 1 2 3
MIPOYHOCTH
1.5 Pacuer TOHKOCTEHHBIX OOe4aek Ha 12 6 1 2 3
YCTOWYMBOCTH
1.6 KoHncTpyupoBanue u pacuer JHHUIIL 12 6 2 1 3
anmnaparoB
17 VYKperieHne OTBEPCTHH B CTEHKAX 12 6 2 1 3
anmnaparoB
1.8 KoHncTpykuuu u pacuer (hiaaHICBBIX 12 6 1 2 3
COETMHEHUN
1.9 Pacuer u KOHCTPYUPOBAaHUE 12 6 1 2 3
3JIEMEHTOB KOXKYXOTPYOHBIX
TEIUIOOOMEHHUKOB
1.10 Pacuer onop anmapatos 12 6 2 1 3
L1 TosicTocTeHHBIE COCY/IBI U ATlapaThl 12 6 2 1 3
112 Pacuer u KOHCTPYHPOBaHUE 12 6 1 2 3
9JIEMEHTOB aIllapaToB OapabaHHOTO
000pynOBaHUS
Hroro| 144 72 18 18 36

3.3  Copnep:xxanue IMCUMILIMHBI

Tema 1. OCHOBHBIC IIPUHOUIIBI KOHCTPYHUPOBAHUA U IIPOCKTUPOBAHHNA alllIapaTOB




OcHoBHbIE TPEOOBaHUS, IPEIBIBISIEMbIE K XHMHUECKOMY 000PYIOBAHHIO.
OCHOBHBIE TOKA3aTeNM KAYECTBA U KOHCTPYKTUBHOI'O COBEPIIEHCTBA XUMUYECKOTO
obopynoBanus. HopmaTuBHO-TexHMYECKast JOKyMeHTaIus. OCHOBHBIE (DaKTOPHI,
ONpEIEIAIOIUE pPa3MePhl U KOHCTPYKIHIO aIIMapaToB, HOPSAI0K BBIITOJHEHHUS
pacyeToB MpHU MPOSKTUPOBAHUU XUMUYECKOTO 000PYI0BaHMSI, COEPKAHNE U 1IETTh
KaxJ10ro 3Tana. OCHOBHbBIE CTAANH MPOEKTUPOBAHUS 000PYI0BAHUA.

Tema 2. Bausaue MCTOAOB N3IOTOBJICHUA HAa KOHCTPYKIHUIO aIlllapaToOB.

Biusinre MeTo10B M3roTOBIIEHMS HA KOHCTPYKIIMIO alapaToB, 0COOEHHOCTH
KOHCTPYUPOBAHUS JINTOW U CBapHOU anmnapatypbl. CoueTaHue yriiepoaUuCThIX U
JISTUPOBAHHBIX CTajel B 0THON KOHCTPYKIIMU. OCOOEHHOCTH KOHCTPYUPOBAHUS
JeTanei u COOPOYHBIX €MHMIL U3 IIBETHBIX METAJUIOB, MJIACTMACC, SMAIMPOBAHHOM
anmnaparyphbl.

Tema 3. OCHOBHBIE TAPAMETPBI, UCIIOIB3YEMBIE ITPU IPOBEACHUN PACUETOB HA
IIPOYHOCTh

OCHOBHBIE ITaApaMETPBIL, UCIIOJIb3YyEMBIE ITPU IIPOBEICHUN PACYETOB HA
npo4yHOCTh. Paboune, pacueTHblie U TPOOHBIE HATPY3KH, AEHUCTBYIOLIUE HA 3JIEMEHTbI
KOHCTPYKLIMU. METOAUKH OIpeNeNICHNs Harpy3Ku JUIsl pa3JINYHOTO COCTOSHUS
o0opynoBanus. Paboyas u pacuetHas Temnepatypsl. OnpeneneHue JomycKaeMbIX
HAIIPSDKEHUH C Y4ETOM CBOWCTB KOHCTPYKIIMOHHBIX MAaT€pUaloB U TUIIA 3arOTOBKHU.
[ToHsiTHE O PACYETHON U UCIIOJIHUTEIILHOM TOJIIIMHE CTEHKA KOHCTPYKTUBHBIX
AJIEMEHTOB, OIpeielIeHne pacueTHbIX mprudaBok. Kosdduumentsr mpouynoctu
CBapHBIX COCTMHEHUM.

Tema 4. PacueT TOHKOCTEHHBIX 00€4aeK Ha IPOYHOCTh

['eomeTpuyeckue mapaMeTpbl TOHKOCTEHHBIX 00004YeK. besaMoMeHTHas u
MOMEHTHas Teopus 00osouek. HanpsskeHHOe COCTOSIHUE yIPYTUX
0CECUMMETPHUYHBIX 000J104€K. BBIBOA pacueTHBIX 3aBUCUMOCTEM 1Sl ONpeIeICHUS
TOJIIIMHBI CTEHKH TIaJKUX 000JI04eK (IMIHHIPHIECKHUX, CPEPUIECKUX,
KoHn4eckux). Konbla xxectkoctu. PacueT HMIMHIPUYECKUX 00eYaek,
IIOAKPEIJICHHBIX KOJIbLAMHU )KECTKOCTU. Pacuer 1 KOHCTPYHPOBAaHUE EMKOCTHOU
anmnapaTypsl, paboTaromen o1 aTMoCc(hepHbIM JaBICHUEM.

[loHsATHE O KpaeBou 3aa4e. YYeT KpaeBbIX CUJI 1 MOMEHTOB IIPH PACUETE
anmapaToB. [[pu4rHBI BOSHUKHOBEHHSI KPAaeBbIX HampspkeHuid. OcoOeHHOCTH
HANPSKEHHOro cocTosAHUA. CriocoObl CHUKEHHS KPAE€BbIX HAIPSHKEHUM.



Tema 5.PacueT TOHKOCTEHHBIX 00€4aeK Ha yCTONYMBOCTD

OO6mme cBeaenus o0 ycroiunBocT. O0IIas 1 MECTHAS! yCTOMYUBOCTb.
®akTopkl, BIUSIOIIME HAa YCTOMUYUBOCTD, KPUTCPHUHA YCTOHYUBOCTH U KOA(P(HUITHCHTHI
3anaca. Kpuruueckoe naBieHue. PacyeT KOpOTKHX M IJIMHHBIX 000JI0UCK.
OmnpeneneHrue KpUTHICCKOM JIIMHBI 000JI04eK. Pacder oOeuaek Ha MPOYHOCTD U
YCTOMYHBOCTD IO/ ICHCTBHEM HAPY>KHOTO JIaBJICHUs. PacueT umHIpuIecKoi
o0cyaiiki Ha YCTOMYMBOCTH IIPH OCEBOM CHKATHH U M3TH0O€. Y CIIOBHE YCTOMYUBOCTH
IpH KOMOMHUPOBAHHOM HarpykxeHur. KOHCTpYKTHUBHBIC CIIOCOOBI YBEIHMUCHUS
YKECTKOCTH 000JI0YEK.

Tema 6. KoHcTpyupoBaHue U pacyeT JHUIII alllapaToB

KoncTpykiuu u 001acTh MpUMEHEHUS THUIII ¥ KPBIIIEK anmnaparoB. Pacuer
BBIMYKJIBIX, KOHUYECKUX M IJIOCKUX JHHII, pa0OTaIONMINX MO BHYTPEHHUM
JaBJICHUEM, Ha IPOYHOCTH. PacueT qHUII, MprucoeInHEHHBIX Ha O0nTax K (iaHIy.
Pacuer Ha ycTOHYMBOCTB AHUIL, paOOTAIOUINX MOl HAPY>KHBIM J1aBJICHUEM.

Tema 7. YKpCHJICHI/IG OTBepCTI/Iﬁ B CTCHKax allliapaToB

YcTpoiicTBa A1 IPUCOETUHEHMSI TPYOOIIPOBOAOB M OCMOTpA arraparos.
Ocnabnenue 000JI04eK OTBEPCTUSMHU U BbIpe3aMu. MeTo1bl YKpPEIJIEHUSI OTBEPCTHUH.
THUBI yKpEIUIAIOMUX 3JIEMEHTOB. ['eoMeTpudecKkrue pa3Mephl 30HbI YKPETUICHHUS.
[TpoBepka HEOOXOMMOCTH YKPETIJICHHS OTBEPCTHIA. Pacder ykpenieHus: OTBepCTHs
10 TEOMETPUYECKOMY KpHUTepHIO. ITops10k pacuera 0 IMHOYHOIO OTBEPCTHS U pACYET
YKPEIULIIOIUX 3JIEMEHTOB.

Tema 8. KOHCTpyKIUU U pacyeT paHIEBbIX COCTUHEHUM

KoHctpykiuu daHIeBbIx coeAnHeHNH, nx kiaccuduxanus. TpeboBanus,
peabsBIsieMbIe K (JIaHIIEBBIM COSUHEHUsIM. PacueTHbie mapaMeTpsl U
r€OMETPUYECKHUE COOTHOIIEHUS. BIOOp (hOpMbI TPUBATOYHBIX TOBEPXHOCTEH,
MIPOKJIAJIOYHBIE MAaTEPHAIIBI, 00JIACTH MPUMEHEHHUSI PA3JIMYHBIX TUTIOB TPOKJIAJIOK.
['epMeTUYHOCTH (PIIAHIIEBOTO COCIMHEHUS U HArPy3KH, ACHUCTBYIOIINE HA €T0
KOHCTPYKTHBHBIE 3JIEMEHTHI. PacyeT 60J1TOBOM HArpy3Ku U KPEMEKHBIX JIEMEHTOB.
Pacder Ha MpOYHOCTH AIEMEHTOB ()ITAHIICBOTO COCTUHEHHUS. Y YET TEMIIEPaTypPHOTO
dakTopa. AnropuT™ pacuera (DIaHIIEBOTO COSAMHEHUSI.

Tema 9. PacueT 1 KOHCTPYHUPOBAHHUE SJIEMEHTOB KOKYXOTPYOHBIX TETNIOOOMEHHUKOB

[TpuurHBI BOSHUKHOBEHHUS TEMIIEpATypPHBIX HaNpshDKeHud. PacueT ycunui,
BO3ZHUKAIOIIUX B KOXKYXOTPYOHBIX TETNIOOOMEHHHKAX MO/ ACHCTBUEM PA3HOCTH
TeMIiepaTyp u aaBieHuil. CriocoObl KOMIIEHCAIIUN TEMIIEPATYPHBIX HATIPSKCHHIM.
Kommiencaropsl. Pacuer TemiooOMEHHUKOB C JIMH30BBIM KoMIieHcaTopoM. CriocoObl



KpeIyIeHUs TpyO B TPYOHBIX pemieTkax. Pacder mpoyHOCTH U INTIOTHOCTH KPETUICHUS
TpyO B TpyOHBIX pemieTkax. Pacuer TonumHbl TpyOHBIX pemeTok. Crocoos!
COEMHEHUS TPYOHBIX PEIIETOK C KOPITYCOM.

Tema 10. Pacuer ornop anmnaparos

OnpeneneHue BETPOBOW U CEUCMUYECKON HArpy3KH, IEUCTBYIOIIEH HA
KOJIOHHBIE alllaparhbl, pacueT KOJIOHHBIX aIlllapaTOB HA MPOYHOCTh U YCTOMYUBOCTh
IIPY COBMECTHOM JIEVCTBUU HArpy30K, pacyeT HANPSHKEHUM B KOpITyce anmnapara. Tur
onop. KoHCTpyKIuu onop BepTUKaJIbHBIX alllapaToOB KOJOHHOTO TUma. Pacuer
3JIEMEHTOB ONOPHOI 00eUaliKu, OTIOPHOTO KOJIbIIA.

Omnopnele nansl. Pacuer Hanps>KeHUM B CTEHKE anmapara, yCTaHOBJICHHOTO Ha
ONOPHBIX Janax. OnopHbIe CTOMKU. PacyeT HalpsHKEeHMI B CTEHKE anmapara,
YCTAaHOBJICHHOT'O Ha OIOPHBIX CTOMKaX. KOHCTpYKIIMH OMOp TOPU30HTAIBHBIX
annaparoB. CennoBeie onopsl. Pacuer HanpsKEeHU B OITACHBIX CEYEHUSX
TOPU30HTAJIBHOTO AIIapaTa, pa3MeIEHHOI O Ha CEUIOBBIX onopax. KOHCTpyKTUBHBIE
CHOCOOBI YBEJTMUECHHUSI ’KECTKOCTH CTEHOK aIlapaToB B MECTaX YCTAHOBKH OIOP.
Kpemnnenue onop Ha HeCcylIuX (pyHIaMEHTaX.

Tema 11. TOICTOCTEHHBIE COCYBI U aniapaThl

KOHCTpYKIIMM 1 METOIBI M3TOTOBJIEHUS TOJCTOCTEHHBIX alllapaToB:
OJIHOCJIOMHBIX U MHOTOCJIOMHBIX. OCOOEHHOCTH SKCIUTyaTallui U KOHCTPYKIIMOHHbIE
MaTtepuaibl. HanpsbkeHHOe COCTOSIHME OAHOCIONHONM 00edaiiku. PacdyeT TonmuHb
CTEHKH 10 METOTy MaKCUMaJIbHBIX HanpspkeHuil. Hecyimas cnoco6HOCTh
TOJICTOCTEHHBIX COCY/IOB.

Pacuer ToACTOCTEHHBIX COCYIOB 110 METOJTY IPENEIbHBIX HArpy30K. TemneparypHsbie
HaANPsHKEHUS B TOJICTOCTEHHOW MWJIMHApUUYECKOH oOeualike. CocTaBHBIE
TOJICTOCTEHHbIE 00euaiiku. Pacnipenenenre Hanps>KeHU MO TOJIIINHE CTEHKU.

[TyTH MOBBIIIEHHS HECYIIIEH CTOCOOHOCTH TOJICTOCTEHHBIX COCYA0B. ABTOQPETTAK.
KoHcTpykiuu 1 pacueT JHHUII afapaToB BbICOKOTO JAaBieHusi. OcCOOEHHOCTH
KOHCTPYKITUH 3aTBOPOB BBICOKOTO JiaBiieHUs. O01acTh UX IPUMEHEHUS, YCIOBUS
paboTHI.

Mertoauka pacueTa Ha TePMETUYHOCTh U MPOYHOCTD AJIEMEHTOB KOHCTPYKIIUU
coenuHeHn. OCOOEHHOCTH KOHCTPYUPOBAHUS KPETICKHBIX JIeTalled, UX pacyeT.

Tema 12.Pacuer u KOHCTpYHpOBaHUE 3JIEMEHTOB aIMapaToB 6apabaHHOTO
000py1I0BaHUS

Pacuer obedaek Bpalaromuxcsi Harpy>KE€HHbIX anmnapaToB. JIEMEHTbI
KOHCTPYKIUHU ONOPHBIX yCTPOMCTB OapabaHHOro 000pyJ0oBaHMs: OaHIaxu,
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ONIOPHBIE W YNOPHBIE POJIMKH.

PacueTr cBOOOAHO HAJIETOTO U )KECTKO CKPEIUIEHHOTO C KOPITyCOM OaHaxa.
KoHcTpynpoBaHne u pacyeT ONOPHBIX U YIIOPHBIX POJMKOB. KOHCTpyKIIMn
YIUIOTHEHH.

34 Temarnka ceMHHAPCKHUX/NIPAKTHYECKHUX M JIA0OPATOPHBIX 3aHATHI

3.4.1. CemuHapckue/IpaKTHYeCKHEe 3aHATHUS

IIpakTuyeckoe 3ansaTue 1. Pacuer TOHKOCTEHHBIX 00€UaeK HA MPOYHOCTH

IIpakTnyeckoe 3ausTHe 2. PacueT TOHKOCTEHHBIX 00€YaeK Ha yCTONYMBOCTh

IpakTuyeckoe 3anaTue 3. KoHcTpynpoBanue u pacyeT THUII allllapaToB

IIpakTHyeckoe 3ansATHE 4. YKpEIJICHUE OTBEPCTHI B CTEHKAX annaparoB

IpakTuyeckoe 3ansaTue S. KoHCTpyKIMu 1 pacueT (PJIaHIIEBBIX COCTUHEHHI

IIpakTnyeckoe 3ansitue 6. Pacuet u KOHCTPyHUpPOBaHUE SJIEMEHTOB KOKYXOTPYOHBIX
TETUIOOOMCHHUKOB

IMpakTn4yeckoe 3ansTue 7. Pacuer onop anmaparton

IpakTHyeckoe 3ausiTHE 8. PacyéT KOJIOHHBIX anmapaToB Ha BETPOBYIO HArPY3KY

IIpakTHyeckoe 3ansiTue 9. TOJICTOCTEHHBIE COCY/IbI U AIIIAPATHI

3.4.2. JlabopaTopHbIe 3aHATHS

JlabopaTopHoe 3ausiTue 1. PacueT TOHKOCTEHHBIX 00€4aeK Ha MPOYHOCTh
JlabopaTopHoe 3aHsaTHE 2.PacyeT TOHKOCTEHHBIX 00€YacK Ha YCTOHIHBOCTh
JlabopaTopHnoe 3ausitue 3. KoHCTpyHpoBaHUE U pacueT JAHMUII alapaToB
JlabopaTopHoe 3ansitue 4. KoHCTpYyKIIMU U pacyeT (HIaHIEBbIX COSAMHEHUN
JlaGoparopHoe 3ansiTue 5.Pacuer onop anmnaparos

JlabopaTopHoe 3aHsATHE 6.PacuéT KOJIOHHBIX aNlIapaTOB HAa BETPOBYIO HArpy3Ky

3.5 TemarTnka KypCcOBBIX IPOEKTOB (KypCOBBIX padoT)

1. KoHcTpykTrBHas pa3paboTKa M MPOYHOCTHOM pacdeT KOXKyXOTpyOHOTO
TEIUI00OMEHHHUKA.

2. KoHcTrpykTrBHAs pa3paboTKa ¥ MPOYHOCTHON pacdeT BHIIIAPHOTO allapara.

KoncTpykTuBHas pa3paboTKa ¥ IPOYHOCTHOM pacdyeT peKTU(UKAIIOHOM

KOJIOHHBI.

W

4. Y4yeOHo-MeTOAMYECKOE U HH(POPMALIMOHHOE 00ecIIieYeHUe

4.1  OcHoBHas JMTEpPaTypa
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1. MamvHbI 1 anmapaThl XAMUYECKUAX TIPOU3BOJICTB: Y UeOHOE TTOCOOne IS
By30B/A.C.Tumonwun, b.I".banaun, B.S.bopmes u ap./ [lox obmeit pes.
A.C.Tumonuna.-Kanyra:Mznarenscto H.d.boukaperoii.2008.- 872

[Tonukapos 1.N., I'aitnysmue M.I'. MamuHe! 1 anmapatsl XUMAYECKUX POU3BOICTB
u HedrenepepaboTku: Yueonuk.-Uzn. 2-e mepepad. u gom.- M.:Anbda-M,2006 — 608
C.

2. Tumonun A.C. OCHOBBI KOHCTPYUPOBAHUS U pacueTa TEXHOJIOTUYECKOTO U
npouHocTHOro obopynoBanus. T. 1 — Kanyra: M3natenscTtBo H.boukapeoii, 2001 .
—990 c.

4.2  JlomosiHMTeJIbHAA JIMTEpaTypa

1. Muxanes M.®., TperpsikoB H.IL., Munbuenko A.M. m ap. Pacuer wu
KOHCTPYMPOBAaHHE MAalllMH W anmnapaToB XHMMHYECKHX mpou3Boiacts. — JL.:
Mammnoctpoenue, 1984. — 301 c.

4.3  DiaekTpoHHbIe 00pa3oBaTe/IbHbIE PeCypChl

https://Ims.mospolytech.ru/course/view.php?1d=3404

44 JluueH3MOHHOe W  CBOOOJHO  pacHpocTpaHsieMoe  NPOrpaMMHOeE
odecnevyeHnme

1. He nmpexycmotpeno

4.5 CoBpemeHHbIe NPo(ecCHOHAIbHbIE 0a3bl JaHHBIX M MH(OPMAIMOHHbIE

CIIPAaBOYHbIE CHCTEMbI
1 . He mpexycmotrpeHo

5. MarepuaibHO-TEXHMYECKOE o0ecreyeHmne

Jlexuuu ¢ npuMEHEHUEM MYJIbTUMEIUNHOTO 000pYAOBaHUS IPOBOJATCS B ayauTopusix 4409
nin 4410. IlpakTuyeckue U CEMUHApPCKHUE 3aHATUS MpoBouATcs B ayauTopuu 4408 ocHameHHOM
HEOOXOIMMBIM KOJIMYECTBOM TEPCOHAIBHBIX KOMIIBIOTEPOB JUISI BBIIIOJHEHHS PAcUETHBIX paloT.
Jlaboparopubie paboThl mpoBoaaTrca B ayautopun 4408, a Takke 4102, ocHamEHHOIM
71a00paTOPHBIMU U HAyYHO-UCCIIEI0BATEIbCKUMU YCTAHOBKAMH.

6. Meroauyeckue peKoOMeHAAMHU


https://lms.mospolytech.ru/course/view.php?id=3404
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6.1 MeToanyeckue peKOMEHIA MU ISl IPEeNnoAaBaTe sl 10 OPraHu3auuu
o0yueHust

OCHOBHBIM TpeOOBaHHEM K MPEIOIABAHHUIO TUCIUILUIMHEI SBISETCS TBOPUCCKUH,

IpOOJIEMHO-TMAJIOTOBBIN IOJIXO0/1, TO3BOJISIOIINN OBBICUTH HHTEPEC CTYAECHTOB K

COJIEpP>KaHUI0 Y4eOHOr0 MaTepuaia.

OcHoBHas (hopMa U3yUEHUs U 3aKPEIUICHUs 3HAHUH 110 3TOM JUCLUIUIMHE — JeKIIMOHHAs
u npakrtryeckas. [IpernogaBarens TOKEH OCIEA0BATENIBHO BBIYUTATh CTYAEHTAM P
JIEKUUH, B X0/1€ KOTOPBIX CJIEAYET COCPEAOTOUNTh BHUMAHHUE HA KIIFOUEBBIX MOMEHTAX
KOHKPETHOI'0 TEOPETUYECKOr0 MaTepHalla, a TAKKEe OpraHu30BaTh IPOBEJICHUE
MPAKTUYECKUX 3aHATUN TaKUM 00pa30M, UTOOBI aKTUBU3UPOBATh MBILIUIEHUE CTYICHTOB,
CTHUMYJUPOBATh CAMOCTOATEIBHOE U3BIICUCHUE MMU HEOOX0IUMON HH(POPMAITUH 13
pa3IMYHBIX HCTOYHUKOB, CPAaBHUTENIBHBIN aHAIIN3 METOI0B PELICHHI, COIIOCTaBJICHNE
MOJTyYeHHBIX Pe3yJIbTaTOB, JOPMYIHUPOBKY U apTyMEHTAIMIO COOCTBEHHBIX B3TJISIIOB Ha
MHOTHE CHIOPHBIE POOIIEMBI.

OcHOBY y4eOHBIX 3aHIATHH O AUCIUILIMHE COCTABIISIOT JIEKIWH. B mporecce o0y4enus
CTY/IEHTOB UCHOJb3YIOTCS PA3JIMUHbIE BUABI YUEOHBIX 3aHATUH (ay ITUTOPHBIX U
BHEAyIUTOPHBIX): JIEKIIUH, CEMUHAPCKHUE 3aHATHs, KOHCYJIbTaluu U T.4. Ha nepsom
3aHATHUM 10 JAHHOH yueOHOH TUCIUIIIIMHE HE00X0IMMO 03HAKOMUTH CTYJICHTOB C
IIOPSIAKOM €€ U3YyUEHHUsI, PACKPBITh MECTO U POJIb IUCHUILINHEI B CUCTEME HAYK, €€
IIPAKTUYECKOE 3HaUEHHE, JOBECTH J0 CTYAEHTOB TpeOoBaHuUs Kadenpbl, OTBETUTh Ha
BOIIPOCHI.

IIpu moAroTOBKE K JIEKIIMOHHBIM 3aHATHAM 110 Kypcy «KoHCTpynpoBaHue u pacuer
3JIEMEHTOB 000pYA0BaHHI» HEOOXO0ANMO ITPOAYMaTh IUIAH €0 IIPOBEACHUS, COJICpKAHUE
BCTYNUTEIbHOW, OCHOBHOM U 3aKJIFOUATEIBHON YaCTH JIEKIIUH, O3HAKOMUTBCS C
BO3MOKHBIMU U3MEHEHUSMU B HOPMAaTUBHO-TEXHUUYECKOW TOKYMEHTAlMN, HOBUHKAMU
y4eOHOM U METOJMUECKOM JINTepaTyphl, MyOIMKALUIMU IEPUOANIECKOM [TeYaTH 110 TeMe
JIEKIIMOHHOTO 3aHTHS, ONPEACITUTH CPEICTBA MATEPHATEHO-TEXHUUECKOTO 00ECTICYCHHS
JIEKIMOHHOI'O 3aHATUS U NOPAJOK UX MCIIOIb30BaHUS B XO/I€ YTCHUS JIEKLIUU. Y TOUYHUTD
IIJIaH IIPOBEIECHHUS IPAKTUYECKOT0 3aHATH 110 TEME JIEKIIMH.

B xoze 1eKIMOHHOr0 3aHATHS IPenoiaBaTesb 10JKEH Ha3BaTh TeMy, yueOHbIe
BOIIPOCHI, 03HAKOMUTB CTYJEHTOB C IEPEYHEM OCHOBHOM U JIOIIOJIHUTEIIBHOM JINTEPATYPhI
10 TEME 3aHATHUS.

Bo BcTynuTenbHON 4acTu €KUM 000CHOBATh MECTO U POJIb U3y4aeMOIl TEMBI B
y4eOHOM TUCLHUIUIMHE, PACKPBITh €€ MpaKkTHueckoe 3HaueHue. Eciin untaercs He nepBas
JIEKLKs, TO HE0OXO0IMMO YBSI3aTh €€ TEMY C IIPEAbAYIIEH, HE HapyIlas IOTUKU U3JI0KEHUS
yueOHoro Matepuaia. JIekiuto cienyer HauuHaTh, TOJIbKO YETKO 0003HAUYMB €€ XapakTep,
TEMY U KpYyT TeX BOIIPOCOB, KOTOPHIE B €€ X0J1e OyIyT pacCMOTPEHBI.

B ocHOBHOII yacTu JeKIMU CIeIyeT PacKphIBaTh COJIEpKaHUE yUueOHbBIX BOIPOCOB,
AKIICHTUPOBATh BHUMAHUE CTYICHTOB HA OCHOBHBIX KaTErOpUsX, SIBJICHUAX U IIPOLECCaX,
0COOEHHOCTSIX UX NPOTEeKaHUs. PacKpbIBaTh CYIIHOCTb U COAEP)KAHUE PA3TUYHBIX TOUEK
3peHUs U HAyYHbIX [1OIX0/I0B K OOBSICHEHUIO TEX WJIM UHBIX SIBJIEHUH U IPOLIECCOB.
Crenyer apryMeHTHPOBAHO 000CHOBATh COOCTBEHHYIO MO3UIHIO 110 CIIOPHBIM
TeopeTndeckuM BorpocaM. IIpuBoauTs npumepsl. 3a1aBaTh 110 XOAY U3JI0KEHUS
JIEKIMOHHOI'O MaTepuaia pUTOPUUECKUE BOIIPOCHI U CAMOMY JaBaTh Ha HUX OTBET. DTO
CIOCOOCTBYET aKTUBH3ALIMU MBICIUTEIbHOM AESITEIbHOCTH CTYI€HTOB, HOBBIILIEHUIO UX
BHMMAaHUS U MHTEpPECa K MaTepuaiy JEKLIHH, ee coaepkanuto. IIpenonasarens qoimkeH
PYKOBOJIUTH pabOTOH CTYI€HTOB 10 KOHCIIEKTHPOBAHUIO JIEKIIMOHHOTO MaTepuasa,
MOIYEPKUBATh HEOOXOAUMOCTh OTPAYKEHUS B KOHCIIEKTaX OCHOBHBIX MOJIOXKEHUN
U3y4aeMoi TeMbl, 0c000 BBLAEIAS KaTeTOPUITHbIHM annapart.
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B 3axirountenbHON yacTu JIEKIMU HEOOXOUMO CPOPMYIUPOBAThH OOILME BHIBOIBI
I10 TEME, PACKPBIBAIOLINE COJIEP)KAHNUE BCEX BOINPOCOB, IOCTaBJIEHHBIX B JIeKIUU. OOBABUTH
IUTaH OYEePEJHOr0 CEMUHAPCKOTO WIIM J1a00PaTOPHOTro 3aHATHUS, aTh KpaTKHe
PEKOMEHIalluy [0 NOATOTOBKE CTYIEHTOB K CEMHHApY WX JIabopaTopHOi padore.
Onpenenutb MECTO U BpeMsI KOHCYJIbTALIUU CTYJEHTaM, [T0>KEIaBIIUM BBICTYIIUTh Ha
CeMHHape ¢ JI0KJIaaMH U pedepaTaMu 110 aKTyaJbHbIM BOIIPOcaM 00CyKIaeMOil TEMBI.

Lenb IpakTUYECKUX 3aHATUN 00ECTIEYUTh KOHTPOJIb YCBOSHHS Y4eOHOTO
MaTepuaia CTyJeHTaMu, paClIMpeHHe U YIiTyOIeHne 3HaHUH, TTOTy4E€HHBIX UMH Ha JIEKIHAX
U B XOJIE CAMOCTOSITEIHHOM paboThl. [ToBbieHne 3 PEeKTHBHOCTH TPAKTUIECKUX 3aHITUN
JOCTUraeTcs MOCPEICTBOM CO3JaHUs TBOPUECKOM 0OCTAaHOBKH, pacloiaratoueil CTyJeHTOB
K BBICKa3bIBAaHUIO COOCTBEHHBIX B3TJISI0B M CYXKACHUHN IO 00CYKIa€MBIM BOIIPOCaM,
KEJIAaHUIO y CTYJICHTOB OpadoTaTh y IOCKH IIPH PELICHUU 3aj1au.

[Tocne kaxa0ro JEKIMOHHOIO U IPAKTUYECKOTO 3aHATHA CIeIaTh
COOTBETCTBYIOILYIO 3aIIUCh B )KypHAJIaX y4yeTa II0CEIAaeMOCTH 3aHATUH CTYJACHTAMH,
BBISICHUTB Y CTAPOCT YYEOHBIX TPYII MPUYMHBI OTCYTCTBUS CTYJICHTOB Ha 3aHATHUSIX.
IIpoBoauTH IpyNIIOBEIE U HHAUMBUAYAIbHBIE KOHCYJIBTALUU CTYI€HTOB 10 BOIIPOCAM,
BO3HHUKAIOIIMM Y CTYJICHTOB B XO/I€ UX IIOATOTOBKHU K TEKYIIEH U IPOMEKYTOUYHON
aTTeCTallUu 110 y4eOHOM AUCHUILINHE, PEKOMEH/I0BAaTh B IOMOILb Y4eOHbIE U IpyTHe
MaTrepHuabl, a TAaK)Ke CIIPAaBOYHYIO JIMTEPATYPY.

N3ydeHne TUCUUIIIMHBI 3aBEPIIAETCS 3a4€TOM HUJIU SK3aMEHOM.

[IpenonasaTens, IPUHUMAIOIINN 3a4ET UIIM DK3aMEH, JIMYHO HECET OTBETCTBEHHOCTH 32
IIPaBUWJIBHOCTH BBICTABJICHMS OLIEHKU.

6.2 Meroanuyeckue yKa3aHusi AJ1s 00y4al0IMXCH 110 OCBOCHHUIO M CUHMILIMHBI

CamocTtosaTenbHass paboTa SBIseTCS OJAHMM W3 BHJOB TOJY4YeHUS 0Opa30BaHUA
00y4aronMMuUCs U HallpaBJIeHa Ha:

U3YYCHHE TEOPETUYECKOr0 MarepHhalia, IOJTOTOBKY K JICKIMOHHBIM W CEMUHAPCKHUM
(MpaKTUYECKUM) 3aHATHSIM

BBITIOJTHCHUE KOHTPOJIBHBIX 3a/IaHUI

MOJIFOTOBKA K TECTUPOBAHUIO C UCIIOJIB30BaHUEM 00111€00pa30BaTEeIbHOTO MMOpTaa.

CamocrosiTenbHass paboTa CTYIEHTOB MpPEACTaBIsET COOOM Ba)KHEHIEe 3BEHO Y4eOHOTO
mpouecca, ©0e3 NpaBWIBHOM OpraHu3aliy KOTOpPOro OOy4arolmuiicss He MOXeT ObITh
BBICOKOKBTU(DUIIMPOBAHHBIM BBIITYCKHUKOM.

CTyneHT JOMKEeH MOMHUTh, YTO MPOBOJIUTH CAMOCTOSITENIbHBIC 3aHATHUS CIIEAYET PErylspHO.
OdeHp BaXHO MPWIOKUATH MaKCUMYM YCWJIMH, BOJIHM, YTOOBI 3aCTaBUThH ceOst paboTaTh C IOJHOM
Harpy3Koi ¢ mepBoro JHs.

He cnemyer oTknaapiBaTh paboTy Takke H3-3a HepaOOUero HACTPOCHHSI WM OTCYTCTBHS
BJIOXHOBEeHHS. HacTpoeHrne Hy)XHO co3aaBarh camoMy. [loHMMaHue HEOOXOIUMOCTH BBITIOJHEHUS
paboThl, 3HaHUE 11e]TU, OCMBICIICHUE MIEPCIEKTUBEI OJaronpUsTHO BIUSIOT Ha HACTPOCHHE.

Kaxnplii cTyeHT AODKEH caM IUIAaHHPOBATH CBOIO CaMOCTOSTENBHYIO Pa0OTy, MCXOAS W3
CBOMX BO3MOKHOCTEH M HPHOPUTETOB. DTO CTUMYIUPYET BHINOJIHEHHE PabOTHI, co3maer Oosee
CTIIOKOHHYIO OOCTaHOBKY, YTO B UTOTE IOJIOKUTEIILHO CKA3bIBACTCSl HA YCBOSHUH MaTepHaa.

BaxxHo nonHee y4ecTb OOCTOATENHCTBA CBOCH pabOTHI, YCHUTH, YTO SIBISETCS TJIABHBIM Ha
JTAHHOM JTare, Kakylo IOCJIeI0BaTeIbHOCTh Pa0OThl BHIOpATh, YTOOBI BBHIMOJHUTH €€ JYYIle U C
HAaUMEHBIINMU 3aTpaTaMHi BPEMEHHU U SHEPTUH.
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Jlis mnonoTBOpHOM paboThl HEMAJIOBaXKHOE 3HAUYEHHWE HMEET OOCTaHOBKAa, OpraHU3allus
pabodero mecra. HyxHO HOOUTBCS, 4TOOBI MECTO PabOTHI MO BO3MOYKHOCTH OBLIO TOCTOSIHHBIM.
PaGota Ha mpuBBIYHOM MecCTe AenaeT ee 6onee moA0TBOpHOI. [IpoayKTHBHOCTS pabOTHI 3aBUCUT OT
IPAaBUJIBHOTO Yepe0BaHUs Tpyaa U oTAbIXa. [103TOMY Kax/ible yac Uil JBa CIEIYyET JIeNaTh epepbiB
Ha 10-15 munyt. BBIXOAHBIE IHU JIydllle MOCBSITUTh AKTUBHOMY OTABIXY, 3aHATUSM CIOPTOM,
IPOTyJIKaMU Ha CBEXEM BO3/yXe U T.J. Jlake NepeKiItoueHUe ¢ OJJHOTO BUJIa YMCTBEHHOU pabOThI Ha
JIPYrOM MOYKET CIIYKUTb aKTUBHBIM OTJBIXOM.

CTyneHT [OJDKEeH TIOMHUTh, YTO B IIpoliecce OOYYeHHsS BaKHEHIIYI0 pOJIb UIpaeT
camocrosTelbHasa paboTa ¢ kHuroil. Hayuntbcs paboTaTh ¢ KHUTOM — BaykHelI1as 3a/1a4a CTyACHTA.
bes aToro HaBbika OyeT Ype3BbIYATHO TPYAHO U3y4YaTh MPOTPAMMHBIN MaTepHall, I MHOTO BpeMEHU
OyIeT MOTpayeHO HepanuoHAIbHO. PaboTa ¢ KHUTOH CKJIaIpIBacTCS W3 yMEHHS IOA00paTh
HEOOXOJUMbIE KHUTH, pa3o0paThCsi B HHUX, 3aKOHCIIEKTHPOBAaTh, BHIOpATh TJaBHOE, YCBOUTH W
IPUMEHUTD Ha MPAKTUKE.

7. DOoH/ OLICHOYHBIX CPEACTB
7.1  Meroabl KOHTPOJIS M OLICHUBAHUSA Pe3yJIbTATOB 00y4YeHUA

[IpomexyTounas aTrectanus oOydaromuxcs B popMe sKk3aMeHa MPOBOIUTCS MO pe3yiIbTaTam
BBITIOJIHEHHSI BCEX BHUOB y4eOHOW palOThl, MPEIyCMOTPEHHBIX YUYE€OHBIM IUIAHOM IO JaHHOU
JTUCIUILIMHE (MOJIYJI0), IPU 3TOM YUUTBHIBAIOTCS PE3YJbTAThl TEKYIIEr0 KOHTPOJIS yCIIEeBAEMOCTH B
TedeHne cemectpa. OIEHKAa CTENEHU JOCTHKCHUS OOYYAIOIIMMHUCS IUIAHUPYEMBIX pPE3yIbTaTOB
oOyueHUs MO JTUCIHUIUIMHE (MOIYJ0) MPOBOJUTCS NIperoAaBaTeneM, BEAYIIUM 3aHATUSA 10
JTUCHUTITMHE (MOIYIII0) METOJIOM SKCIIEPTHOM o1leHKU. [1o uToram npomMexyTo4HOM aTTecTaluy 1o
JTUCITUILIMHE (MOIYJIIO) BBICTABIISETCS OLEHKA «OTIIMYHOY, «XOPOIIOY», «yIOBICTBOPUTEIHLHOY WIIH
«HEYJIOBJIETBOPUTEIBHO.

K nmpomexxyTouHOH arrecTaluy JI0IMyCKatOTCS TOJBKO CTYJEHTHI, BBIIIOJHUBIINE BCE BHUJbI
yaeOHOM paboThl, MpeayCMOTPEHHBIE paboueil nporpamMmmoit o nucuuriinae «Koncrpyuposanue u
pacuer 3JIeMEHTOB 000PYAOBAHUS OTPACII)

Bun pabotsr @opMa OTYETHOCTH U TEKYLIErO0 KOHTPOJISA
IIpakTnueckue OdopmieHHBIC OTYETHI (xypHau) MPAKTUYECKUX pabor,
paboThI MPEIyCMOTPEHHBIX pPa0ouYeii MpOrpaMMoON IUCIUIUIMHBI C OTMETKOHN
npenojaBaTesns «yIOBJIETBOPUTEIHLHO/XOPOIIO/OTIHMIHO, eciu
BBITIOJTHEHBI U O()OPMIICHBI BCE PaOOTHI.

Tecr Onenka npenojaBaTelis «y10BICTBOPUTEIBHO/XOPOIIO/OTINYHOY, €CITU
pe3ynbTaT TeCTUPOBaHMs 110 IKane (myHKT 7.2.3) cocrasiseT 6omnee 41
%.

KypcoBoii npoekt Pabora crynenTa, BKIrO4aronas aHaAIMTHYECKYT0, TpadUIecKyro 1

pacyeTHYI0 4acTH, U MPEACTABISIONIAs COO00 3aKOHUYCHHOE PEIICHUE

IMOCTaBJICHHOM 3aa4u B paMKax I/I3yT-Ia€MOf/'I JUCHHUIIIINHBI
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1.1  IIkaJja 1 KpUTepPHH OLCHNBAHUSA Pe3yJIbTATOB 00y4eHH s

7.2.1 IlIkajna oueHUBAHHUS NPAKTHYECKUX PadoT

IITkana oneHUBaHUI Omucanue

HeynosnerBopurensHo | He BbImoiaHeHbI TpeOOBaHUS K HANMCAHUIO M 3aLIUTE NPAKTHUECKON
paboThl: HempaBWIbHO odopmileHa padoTa, HEMPABMIBHO MOJICYUTAHBI
3Ha4YeHHs, He C(HOPMYITHPOBAH BBIBOJI.

VY 1OBJIETBOPUTEIBHO BbimosiHeHbI He BCe TPEOOBAHUS K HAMMMCAHUIO U 3AIUTE MPAKTUICCKOM
paboTHI: HETIPaBUIIBHO opopmnena  pabora, HETPaBUIIBHO
c(hOpMyJIUPOBAH BBIBOJI, HO TIPABHIIBLHO MOJICYUTAHBI 3HAUCHHUSL.

XOpOIHO Brimoanens! Bce Tpe6OBaHI/I$[, HO C HEOOUCTAMMU: HE3HAUYUTCIIBHBIC

omunOKku B OQOpMIICHHH PabOTHI, HETOYHOCTH B (HOPMYITHPOBKE
BBIBOJIOB. [ IpaBHIIbHO 1OICUNTAHBI 3HAUCHHS.

Otim4Ho BoinonHeHsl Bce TpeOOBaHUS K HANMCAHUIO M 3alllUTE MPAKTUYECKOU
paboThL: BEpPHO TMOJCYMTAHBI 3HAYCHHUS, CQOPMYIHPOBAH BBIBOJ,
co0uro1eHbI TpeOoBaHUS K 0(hOPMIICHHIO.

7.2.2 IllkaJjia KypcoBOro nNpoeKTa

IITkana oneHUBaHUI Omucanue

HeynosnerBopurensHo | He BBIMOMHWI IPOEKT B MOJIHOM 00bEME, HE 3HACT 3HAUUTEIHHON YacTh
OPOTPAMMHOTO ~ MaTepuaia, JOIMyCKaeT CepbE3HbIE OMMOKH, C

00JIbIIUMHU 3aTpyAHECHUAMU [IPUHUMAET [IPaKTUYECKUE
KOHCTPYKTUBHBIE PEIICHHUS.
Y IOBIIETBOPUTEIBHO BbInonHUI NPOEKT B MOJHOM 00bEME, HO OCBOMJI TOJbKO OCHOBHOM

MaTepual IPOrpamMmbl, JIOIYCKaeT HETOYHOCTH, HEJOCTATOYHO
npaBUiIbHbIE (POPMYITUPOBKH, HCHBITHIBAET 3aTPYIHEHHsI B HNPUHATHH
IIPAKTHYECKUX KOHCTPYKTUBHBIX PEIICHUN.

Xopo1io Boinmonuun mpoekT B MOJHOM 00beMe, TBEPAO 3HAET HPOrpaMMHBIH
MaTepuan, TPaMOTHO M MO CYIIECTBY €ro H3jaraeT, He OIyCKaeT
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, BIAJEET
HEOOXOJUMBIMU  YMEHUSIMU W HaBbIKAMH  TpU  [PUHATUU
KOHCTPYKTHUBHBIX PEIICHUH.

Otnn4uHO Breimonaun IIPOCKT B IIOJIHOM O6’L€Me, FJ'IY6OKO H IIPOYHO OCBOMII BECb
MaTcpual IMporpaMMbl O6y‘leHI/I${, HCUCPIIBbIBAOIIC, ITOCIICIOBATCIILHO,
T'paMOTHO W JIOTHUYCCKU CTpOﬁHO €ro usjaracrt, HC 3aTpyaHACTCA C
OTBCTOM IIPU USMCHCHUH 3aJIaHUs, IPABUIIBHO 000CHOBBIBAET IIPUHATBIC
KOHCTPYKTUBHBIC PCIHICHUS.

7.2.3 llIkajia oeHUBAHNSA TECTA
PGSYJ'ILTaT TeCTI/IpOBaHI/IH OLCHHUBACTCA I10 HpOHeHTHOﬁ IIKaJIC OLICHKMU.

Onenka KonnuecTBo mpaBHIIbHBIX OTBETOB
OTnnuHO ot 81% 1o 100%
Xopoiio ot 61% 1o 80%
VY 1oBIeTBOPUTEITHHO ot 41% no 60%
HeynosneTBoputenbHO 40% 1 MeHee TPaBUIILHBIX OTBETOB
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7.2 OueHoYHBbIE CpeACTBA

7.3.1. Tekymmii KOHTPOJIb

7.3.1.1 Ilpumepsbl TECTOBBIX BONIPOCOB IO AucuuiLinHe «KoHcTpyupoBanue u pacuer
3J1eMeHTOB 000PYAO0BAHMS OTPACIN
1. YkaxkuTe npaBUIBHBIA TOPSIOK MPOBEJCHUS PACUETOB IPU MPOSKTUPOBAHIH 000PYIOBAHUS:
1) KOHCTPYKTOPCKUHM pacyeT TEXHOJIOIMUYECKHUI pacueT IUApaBINYeCKUN pacueT
IIPOYHOCTHOM pacuer;
2) TEXHOJIOTUUECKUH PacYeT KOHCTPYKTOPCKHUI pacyeT MPOYHOCTHOM pacyer
TUIPABIMYECKUN PACUET;
3) TeXHOJIOIrMYECKUI pacyeT TUPaBINYECKUI pacyeT MPOYHOCTHOM pacdeT
KOHCTPYKTOPCKHUH PaCUeT;
4) ruapaBIMYECKU pacyeT KOHCTPYKTOPCKHUN pacdyeT TEeXHOJIOTMYECKUH pacuer
IIPOYHOCTHOM pacyer;

2. CriocoOHOCTS ammapara COnpOTUBIATHCA 1e(hOpMAIIHSIM — 3TO
1) IpOYHOCTB;
2) yCTOMYMBOCTH;
3) ’KECTKOCTB;
4) repMETUYHOCTb.

3. MakcuMaibHBIC pa3Mephl armapara, J0IycKaeMbIe IS EPEBO3KH TI0 JKeJIe3HOH Jopore 6e3
COIIACOBaHUs C aJIMUHUCTpALIHEH

1)2,2 m;

2)3.2™m;

3)4,2 m;

4)5,2m.

4. N36pITOYHOE IaBIIEHUE Cpebl B ammapare rnpu Temmeparype 20°C (6e3 yuerta
THIPOCTATUYECKOTO AABJICHUS CPEIIbl) — ITO

1) ycoBHOE aBieHUE;

2) pac4yeTHOE JaBJICHUE;

3) npoOHOE NaBiICHNUE;

4) pabouee jaBleHUE.

5. Ilpu KOHCTPYHPOBAHUH JIUTOH alllapaTypbl BHYTPEHHUE IEPETOPOAKHU TOIKHBI ObITH TOHBIIIE
Harpy>K€HHBIX CTEHOK Ha

1) 5-10%;

2) 10-20%;

3) 20-30%;

4) 30-40%.

6. [Ipu KOHCTPYHPOBAHUY JTUTOU ammapaTypbl HE PEKOMEHYeTCs OTIIMBATh JETAIN U3 YyT'yHa
TOJIILIUHON OoJiee

1) 40-50 mm;

2) 50-60 mm;

3) 60-70 mm;
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4) 70-80 mm.

7. Uto siBRsI€TCS 1ENBI0 TEXHOJIOTUYECKOTO pacueTa?
1) onpeneneHne TUAPABINYECKOTO COMPOTUBIICHUS arlnapaTa;
2) ompenienieHne OCHOBHOT'O pa3Mepa arnrmapara;
3) ompeneneHre IPOYHOCTHBIX Pa3MEPOB amrmapara;
4) ompeziesieHHe KOHCTPYKTHUBHBIX pPa3MEpOB arapara.

8. YKaxuTe mpaBUIbHBINA MOPSIA0K pa3pab0TKH KOHCTPYKTOPCKOM TOKYMEHTAIIUHU:
1) TexHUUECKOE 3aJaHNE TEXHUUYECKOE MPEITI0KEHNE ICKU3HBIN IPOEKT TEXHUUYECKHUM ITPOEKT;
2) 3CKU3HBIN MMPOEKT TEXHUYECKOE 33/JaHHE TEXHUUECKUH MPOEKT TEXHUYECKOE

HPEIUIOKCHHUE;
3) TEXHUYECKOE 3aJ]aHUE ICKU3HBIA MPOSKT TEXHUUYCCKHUU MPOCKT TEXHUYECKOES

HPEIUIOKCHHUE;
4) 3CKHM3HBII MMPOSKT TEXHHUUYECKOE MPEITIOKECHUE TEXHHUYECKOE 3a/IaHIe TEXHUYCCKUH MTPOCKT;

9. VkaxuTe, 10 KaKOH 3aBUCUMOCTH OIPENEAETCs IPOOHOE 1aBIEHUE I BCEX COCY/I0B, 3a
UCKITIOUYEHUEM JTUTHIX
20
[5]

LT
) P l,25-p-% ;

10. Ykaxwure IMMPaBHUJIbHYIO 3aBUCUMOCTD JJIA OIIPCACIICHUA HUCTIOJTHUTEILHON TOJIIMHBI CTCHKHU S
QJIEMCHTA COCya UJIU aIlrapara
L S=258,-C.

) S2S8,+C.
3, S<S,-C.
4 S<S+C.

11. VYxkaxure, kKakue 000JI0YKH OTHOCITCS K TOHKOCTEHHBIM

D
— >0,05
1. D ;
& =01
2. D ;
D
— <0,05

3. D :
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12.  Vkaxure, Kak COOTHOCATCS MEPUINOHAIIBHBIE U TAHT€HLIUAIbHBIC HAIIPSYKEHUS B
TOHKOCTCHHOU IMJIMHAPUYECKON 000JI09Ke, HArPYKEHHOW BHYTPEHHUM JIaBICHUEM

1. o, :5’;

7 5, = 25r;
3 S, = 0,56,;
4. 0, = 1,55,;

13.  VYkaxkuTe npaBUIBHYIO 3aBUCUMOCTD JIJISl OIPEAEIICHUS TONIMHBI CTEHKH LWINHIPUYECKON
o0euaiiku, Harpy>KEHHOH BHYTPEHHUM JaBJICHUEM

S:£+C
1. 5k ,~p ;
pD
S=—F—"—+C
pD
S=—F"—"—"-+C
N 2[5k, —0.5p ;
0,5pD

S =

4. Blo-p

14. yKa)KI/ITe, KaKO€ M3 IIPUBCACHHBIX ypaBHeHHﬁ, SABJISICTCA YPABHCHHUEM Jlammaca

+C

1. pm pk SR’
&_Fﬂ:i
> 8, O Si.
Ou , O _ Sk
3 pm pk p;
Pu Pi _ Sk
4' 6.’" 6k p;

15. Vkaxwure, M0 KaKoi 3aBUCUMOCTH OIIPEACISAETCS JOIMyCKaeMOe BHyTPpEHHEE H30BITOYHOE
JIaBJICHUE JUIS WINHAPUIECKON 00edaliku

[p] _ 2[5](% (s—c)

1. R+O,S(s—c);
2[5}, (s —c)
[P] = D+ 05(s —c)

2. +0,5(s —¢) :

[p]= 2[5](0P(S—c)

3. D‘F(S*C) :
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[p]= 2[5](pp(s—c)

D—-(s—c
4. (s=c)
. KaXHTE, KaK ONPENENSIeTCs paCUSTHOE JAaBJICHUE TIPU ONPEACICHUN TOJIIIHHBI CTCHKH
6. V ,
ammapara ¢ pyOanIkoii, eciid B armapare BakyyMm, a B pyoaiike u30bITOYHOE JaBICHUC
1 pP= pB - pmﬁ .
M b
2' rP= pz{aﬁ ;
3. P=Pg ;
4 p = pB + prrf& .
M b
17.  Ykaxwure, 10 KAKOMY YPaBHEHHIO OTPEICISICTCS OMyCKAaeMOe JaBICHHE JIsI

MWIMHAPUYECKOH 00evaliku, paboTaromei Mo/ Hapy>KHbIM JaBJICHUEM

. [pl=max{p],s[pl: ]

[r],
R
1+ [p]” 2

X .
AN SN

L1 lrh 1oL

2

3

18. yKa)KI/ITe, I10 KaKOMY YPaBHCHHIO CIICAYCT IPOBCPATH HA yCTOﬁqHBOCTB MUIMHAPUICCKUC
066“131711(1/1, pa60Ta101u1/Ie 104 COBMCCTHBIM HeﬁCTBHeM CHJIOBBIX (baKTOpOB

i+i+£+ 2 <1
. Ll IF] ] \ol) .
i+i+£+ £2>1
IR L B L I 0 BN (2] VA
P F M _(0)_,
5. el IF] ] \ol) — .
P _F M _(0Y)
5. ol [F] IM] o) .

19. Vkaxure, Kakasi MpUYMHA HE MPUBOAUT K BOZHUKHOBEHUIO KPAEBBIX CUJI | MOMEHTOB
1. Pe3koe u3MeHeHHE B MEPUIMOHAILHOM HAMPaBJICHUH CUIIOBOTO WU (PHU3UYECKOTO
napamerpa;
2. Hanuuue nqukiInyeckod Harpy3ku JEHCTBYIOLIEH Ha alapar;
3. Pa3nHas )KeCTKOCTb COEAMHSAEMBIX JIETalCH;
4. ConpspkeHue IEeMEHTOB 00e4aeK Mo YIIIoM;

20. VYkaxwure, Kakoe KOHCTPYKTUBHOE pellIeHHE 103BOJIET N30€KaTh BOZHUKHOBEHUS KPAeBbIX
CHJI U MOMEHTOB
1) YcraHoBKa KoJjell )KeCTKOCTH B MECTE COeAMHEHUS 3JIEMEHTOB;
2) IlpaBunpHas MNOArOTOBKAa KPOMOK JIEMEHTOB IIPU CBAPKE;
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3) ObGecrnieueHne 60IBIION TONIUHBI CTEHKH MEHEE MPOYHOI0 3IEMEHTa;
4) IlnaBHOe compsKEHHE KPAeB 3JIEMEHTOB,;

21. YkaxuTe, Kakoe JHUIIE HE TOMyCKaeTCs UCIOIB30BaTh MPU U30BITOYHOM JIaBIICHUH OoJiee
0,07 MIla
1. Konnyeckoe oTOOPTOBAHHOE;
2 DIUIMITHYECKOE;
3.Ilimockoe;
4.Cdepudaeckoe HEOTOOPTOBAHHOE,

22. VKaxwuTe, Mpy pacyeTe Ha OJIMHAKOBOE BHYTPEHHEE U30BITOYHOE 1aBIICHUE, TOMIIMHA
KaKOTro JHUIIA OyJeT HAaMMEHBIICH
1. Ilmockoro;

2. DOIUIMITUYECKOrO;
3. Tonycdepuueckoro;
4. Topochepudeckoro;

23. YKaxuTe NpaBWIbHYIO 3aBUCUMOCTb JIJIsI ONIPECIICHHS JOITYCKAaeMOTO JIAaBJICHUS JJIs
AIUTUNITUYECKOT O JHUIA, HATPY>KEHHOTO BHYTPEHHUM H30BITOUHBIM JJaBJICHHEM

_ 2s-o)ske

L lvl= R+0,5(s—c) .
_2s-o)sk

2. [p]— R+(s—c) :
_ (s—o)sk

3 [p]_2R+0,5(s—c);

[p]- (s—o)slp

4. _2R+(s—c);

24, YxaxuTe, KAKOMY YCJIOBHIO JOJKHO yJOBJIETBOPSITH PACCTOSIHUE OT Kpasi IHUIIA J0
OTBEPCTHUSA

1 1>0,05Dn .
5 120,1Dn

3 120,15Dn .
4 1202Dn .

25. YKaxuTe NpaBUIbHYIO 3aBUCUMOCTb JUIsI ONIPEAEIECHUS TOJIIMHBI CTEHKH KOHUYECKOT O
JHHIIA, pa0OTAIOUIETO MO/l BHYTPEHHUM H30BITOUYHBIM JIaBJICHHEM

g - rD; . 1
1 g 2qop[5]—p sino
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_ rD, . 1 Yo

5 ¢ 2(pp[6]—p cosa .
S, = pD, 1 +c

3 ' Zgop[é']—p fga :
= rD; . 1 te

4 2(pp[6]—p ctga :

26. YKaKuTe KOHCTPYKLHIO IJIOCKOr0 AHUIIA, U1 KOTopoil ko3dduuuent K (yuursiBaromumit
KOHCTPYKIIMIO JHHIIA U CTIOCO0 COeTMHEHHSI €ro ¢ 00e4aiKoii) OyaeT HauMEeHbITHM

1) 2) 3) 4)

S=KK,D |+ +c¢
27. Yto yuutsiBaeT ko3 ummeHt Ko g 3aBUCUMOCTH [5](9 JUISL ONIPEICTICHUS
TOJILIUHBI TUIOCKOTO MPUBAPHOTO THUIIA?
1. Cnoco6 coenuHeHus JHUIA ¢ 00CUaNKOM;
2. KoHCcTpyKLIMIO JHUIIA;
3. Ocnabnenue IHUIIA OTBEPCTUEM;
4. Hann4aue yKperisomux 3JI1eMEHTOB;

28. Kak OyayT COOTHOCHUTBCS PaCUETHBIE TOJIIMHBI IUIOCKOTO PUBAPHOTO IHUINA TPU
Harpy>K€HUHU €ro BHYTPEHHUM U30bITOYHBIM JaBJIEHUEM U HAPYKHBIM JJaBJICHUEM
1. Bynet Gosbliie npu HarpyXEHUH €ro BHYTPEHHUM U30BITOUHBIM JIaBIICHUEM;
2. Byzner 6osbliie Ipy HArpy>KEHUH €r0 HAPY>KHBIM JJaBJIICHUEM;
3. bynyT oAMHAKOBBI;
4. M0>XHO OIPEENINUTh TOIBKO PACUETHBIM ITyTEM;

29. yKa)KI/ITe, JJIsL KAKOT'0O THIIA AHUI, HAIPYKCHHBIX HAPYKHBIM 1aBJICHHUCM,
OPHUCHTHPOBOYHAA TOJIIHNHA CTCHKHA MOXKET OBITH orpeaciicHa 1o CJIGILYIOHIeﬁ 3aBUCHUMOCTH

K. R / nP PR
S, = max —~
510 V10 E7 2[5]

1. Tomycdepuueckoro;

2. OIMINTHYECKOTO;

3. Topochepuueckoro;

4. Jlns BceX TpeX BhILIEHEPEUHCICHHBIX;
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30. Vkaxkure MMpaBUJIbHYIO 3aBUCUMOCTD HJIA OIIPECACIICHUA JOITYCKAaCMOI'0 JaBJICHU U3
YyCJI0BUA YCTOI;'I‘II/IBOCTI/I B ITpe€aciiax yripyroctu KOHM4€CKOIro AHulla, Harpy>x€HHOro

HApYy’KHbIM NAaBJICHUCM

2[5k, (s—¢)
(o), ==
+(s— c)
1. cosa

L. ]@P‘

208-10°E D[100(s—c)]*
lr), = B | D

3. 7y ;
26-10"° E[ 100(s - ¢)
[p]L = |: K R J

2.

\.‘

31. Vkaxure, kakoil ciocod mpuBapku naTpyOka mTylepa K napycy ammnapara 00ecreuur
MUHHUMAJIBHYIO KOHIICHTPALIMIO HAITPSHKCHUI

QAT _

= =

1) 2) 3)
1. 1) 2.2) 3.3) 4.2)u3)

32. YkaxuTte OpHEeHTUPOBOYHOE 3HAUEHUE CKOPOCTHU Tra3a, IPUHUMAEeMOM NP OMpeIelIeHUN
BHYTPEHHETO JUaMeTpa IITyIepa

. m=0,1—o,5%;
©=1-34"
®=10-30"/

3. ;
= — M
, ©=30 504/

3

33. Ykaxure MpaBUIbHYIO 3aBUCUMOCTb JUJIs1 ONIPE/IeJIEHUs] BHYTPEHHEr 0 IMaMeTpa narpyoka
HITyIepa, eciiu pacxo cpeabl Q 3amaH B Kr/4ac, a IMHEHHas CKOPOCTh Cpeibl B HaTpyoOKe B

m/c
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()

d= %
1. o

- |29
5 7@ 3600 .

R . 2
3. - p,,

d= |—22
4 nop,, -3600 :

34. Ykaxure, KakoMy YCJIOBHIO B COOTBETCTBHH ¢ TpeboBaHusIMU PocTexHanzopa A0mKeH
YAOBJIETBOPSATH JUAMETP CMOTPOBOTO OKHA B anmapate auametrpom [ < 800 mm.,
paboraromum npu gasieHuu cebime 0,07 MITa.

1. d= 80mm;
2. d= 120mmMm;
3. d<80 MM
4. d= 120mm;

35. Ykaxure, anmaparsl Kakoro AuameTpa, padotatomue npu gasieHuu ceoie 0,07 Mlla, B
COOTBETCTBHUH ¢ TpeOoBaHUsIMU PocTexHan30pa OJKHBI UMETh JIFOKU

1. D>400Mmm;
2. D>600MmMm;
3. D>800mm;
4. D>1000Mm;

36. Ykaxure, KakO OCHOBHOW IIPUHITUI 3aJI0KEH B PACUET YKPEIICHUS OTBEPCTUI

1. PacderHas TONIIMHA YKPEIUIIONIMX 3JIEMEHTOB JIOJDKHBI OBITH OOJIBINE MIIH paBHA
pacyeTHOU TOJIILIMHBI CTEHKHU 3JIEMEHTA B 30HE YKPEIUICHHUS;

2. JlmameTp yKpEIUIAIOUINX SJIEMEHTOB JIOJKECH ObITh OOJIbIIIE JUaMeTpa OTBEPCTHS,

3. CymMapHas pacueTHasi IJIONa/lb CEUYECHUs] YKPEIUIAIOIIMX AIEMEHTOB B 30HE
YKPEIUICHUS TOJDKHA OBITH OOJIBINE MIIH paBHA PACUETHOMN IUTOMIAIA BHIPE3aHHOTO
CEUCHUSI,

4. Pacuer yKkpeIuieHHsl OTBEPCTUI OCYLIECTBIIIETCS HA OCHOBE BCEX TPEX
BBIIIENIEPEUNCICHHBIX TPUHIUIIAX;

37. Ykaxxure NpaBUIbHYIO 3aBUCUMOCTD JJISl OIIPEIEIICHNS pACUETHOTO JUaMeTpa
OJIMHOYHOT'O OTBEPCTHUS, HE TPEOYIOLIEro YKPEIJICHUS

§—C
d, =2 ~0,8 |\/D,(s—c)

4

1. R

- D
dy=2|2—S-08 | =%
7. Sp s—c .

3

dy=| S -1|yD,(s-0)

3. Sg .

9
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d, = S—¢_, D,

Sg s—c.

4.
38. VYkaxwure, KaKOMy YCIOBHIO JOJIKHA COOTBETCTBOBATh IIMPHUHA HAKJIAJHOTO KOJIbIIA IPU

YKPETUICHUN OTBEPCTUI
1. JomxHa ObITh OOJIBIIE PACICTHON MIMPHHBI 30HBI YKPEIUICHHS;
2. JlomxHa OBITH MEHBIIIE PACYETHON HIMPHHBI 30HBI YKPEIICHUS;
3. JomxHa ObITh 0OJIbLIE PACYUETHOIO IUAMETPA YKPEIIIEMOT0 OTBEPCTHS;
4. JlomxHa ObITh MEHBILIE PACUETHOTO IUAMETPA YKPEILJIIEMOTO0 OTBEPCTHSL.

39. Vkaxwure, 10 KaKUM IapaMeTpaM BbIOMPAIOT CTaHJapTU30BaHHbIE (IIaHIIbI
1. Ilo pacyeTHOMY TaBJICHHIO ¥ PaCYETHOMY JTMaMETpy arrapara,
2. Ilo yc10BHOMY AaBJIEHUIO U pacY€THOM TONIIUHE (DIaHLa;
3. Ilo pacueTHOMY JaBJICHHIO M PACUETHOH TeMIIepaType;
4. Tlo ycmoBHOMY AaBJICHUIO U YCIIOBHOMY AMAaMETpY amrmapaTta.

40. yKa)KI/ITe, IMIPU KaKUX YCJIIOBHAX B KAYCCTBC KPCIICIKHBIX 3JICMCHTOB q)HaHLIGBI)IX
COG,I[I/IHCHI/Iﬁ HAOITYCKACTCA UCII0JIb30BATh 0O0ITEI

1. p=0,6Mlla 1<200°C .
2. p=LoMlla t<250°C .
3, p=4Mila 1<300°C ,
4. p=6AMIla ¢t <350°C

41. YkaxuTte, Ha KAKOM PHCYHKE N300pakeHa KOHCTPYKIHUS (IIaHIa IPUBAPHOTO BCTHIK

-~ ;

-

a) o) G)
1. a) 2.6) 3.8) 4.a)u0)

42. VYxaxwure, IPU KaKUX TaBIECHUSIX JOMYCKACTCs NCIOIB30BaTh MIIOCKUE TPUBAPHBIE
(braHIBI
Rz <0,3Mlla

3

, P, <0,6Mlla
3 p, s 1,6MIla
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4. Py < 6,4MIla

43,  Vkaxwute, Kakas popMa MPUBATOYHON MOBEPXHOCTH (hJIAHIEB JTOJDKHA
MCIIOJIH30BATHCA B anmaparax, padoTarnrX Mo/ BAKyyMOM, U B armaparax co
B3PBIBOOTIACHBIMH HJIM TOKCUYHBIMH CPEJICTBAMHU
1. Iun-nas;

2. Ilnockas;
3. Tlog xpyriyro win BOCBMHYTOJIbHYIO TPOKIIAJIKY;
4. BsicTyn — BnajguHa.

44. YkaxwuTe, KaKue MPOKIaJAKU UCTIOIB3YIOTCS JUIsl YIUIOTHUTEIBHOM MOBEPXHOCTH IO KPYTIIYIO
WM BOCBMUYTOJIBHYIO TIPOKJIAIKY

1. Hemeramanueckue;

2. AcOoMerasInUecKue;

3. KomOuHHMpOBaHHEIE;

4. Merammndeckue.

45. YxaxuTe NpaBUIbHYIO 3aBUCUMOCTB JIJIS OTIpeIeNIeHUs peaKLUU MPOKIAIKU B pabodmx
YCIIOBHAX

R, =0,785D%., - P,
R,=y-n-f; 'Eﬁ(a(ptr]) *aara)‘
Rn :2ED(‘H .bO .m'p .

Rn = ED(‘H .bO ! g .

el S

46. VYxaxwure IMMPaBUJIBHYIO 3aBUCUMOCTD IJId YCJIOBUS IIPOYHOCTU 00/1TOB Q)HaHHeBOI‘O

COCAUHCHUA
Rﬂ 5[5]20; Riz S[(S]F
1. " Js n-f; :
b

0 P
—0_<o[s]"; 2 < o[5]
5 - f; [ ] n-f; [ ]

3. Fy-n-f; < [6]20;1062 n-F; < [6]1;
Fy-n- f; SQD[CS]ZO;R:z - I gqo[g;]’ )

47. YKaxuTe MPaBUIbHYIO 3aBHCHMOCTB JUISl IPOBEPKH HATIPS/KEHHIT B CCICHHH ° |

Q)naHua 110 quBepTOﬁ TUIIOTE3€C IMMPOYHOCTH
2 2
|8 +e -6.8, <[5]

3

2 \/2512 +25k2 _515k -3 [5]1 .

2 2 ’
Ol O (1s]
3_ Slak
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o, +0,

4. OO

48. B K0)XyXOTpyOHOM TETIIOOOMEHHUKE KECTKOH KOHCTPYKLIUHU TEMIIepaTypa KopIryca
BbILIE TeMIepaTypsl TpyO. Kakue HanpshxkeHus OyayT JeiicTBOBaTh B TpyOax
TETJIOOOMEHHUKA

<[s],

1. M3ruoa;
2. Cpe3a;
3. Cxkarus;

4. PacTsokeHHus;

49. Tlpu yBenuueHUH JUIMHBI TPYO B KOKYXOTPYOHOM TEIIOOOMEHHUKE )KECTKOM
KOHCTPYKILIMU BEIMUYMHA TEMIIEPATYPHOTO YCHIIUS
1. VBenuuunrcs;
2. YMEHBIINTCS;
3. He u3ameHuTcs;
4. Bo3MOXHO OTPEIETUTh TOJIBKO PACYETOM.

50. YkaxuTe, Kakoe ypaBHEHHE CBSI3bIBACT TEMIIEPATYPHbIC YCHIINA U YIUTMHEHUS TPYO
B TEIUIOOOMEHHUKE
1. VYpaBuenue Jlamnaca;
2. VYpasuenue ['yka;
3. VYpaBuenue Muzeca;
4. VYpasuenue Jlame.

51. VYxkaxuTe NpaBUIbHYIO 3aBUCUMOCTb /ISl OIIPEICTICHUS TEMIIEPATYPHBIX YCUIIUH B
KOXYXOTPYOHOM TEIII0O0OMEHHHUKE KECTKOW KOHCTPYKIIHH

oAt —a Aty

L EF +EFy
0 - oAl + o Al
7 " E,F,+E.F,
o A —a A
Ql - 1 . 1
3 E,F, E.F;
_ap At oAy
Q.’ - 1 N 1
4. E.F, E.F,

>

52. B KOXyX0TpyOHOM TEIII00OMEHHUKE KECTKON KOHCTPYKIIMM CyMMapHasi IUI0IIaab
ceueHust TpyO OoJbIe IUTomaau ceueHus kopiyca. I'ne OyayT 6osblie
TeMIlepaTypHble HalpsKEeHUs?

1. B 1pybax;

2. B kopnyce;

3. ByayT oMHaKOBBI;

4. B03MO>XHO OIPENIEIUTh TOJIBKO PACYETOM
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53. yKa)KI/ITe, Kakad u3 npeAriojiaracMbaix MEp HE IMO3BOJIUT YMCHBIINUTD

TeMIIepaTypHbIe HAPSHKEHHS B KOKYXOTPYOHOM TEII0O0OMEHHHKE

1.

2.
3.
4

54.
YYT'YHHBIX TPYOHBIX pelIeTkax

e

Pa3memnenne Ha 1eOpPMUPYEMOM YHACTKE YKPEIUISIOIIETO IEMEHTa,;
Pa3menenne Ha 1eopMUPYEMOM ydacTKe THOKOTO 3IEMEHTa;
OGecrnieuenne cBOOOIHOTO YATHMHEHHS IEPOPMUPYEMOTO JIEMEHTA,;
3ameHa TpyOHoro mmyuka Ha U- oOpa3Hble TpyOBlI.

YKa)KI/ITe, Kakoii crmocoo CJICAYCT UCITOJIb30BaTh I KPCIUICHU S YYT'YHHBIX prﬁ B

Pa3BanbiioBka;
Pa3BanbproBka B KaHAaBKaXx;
Iatika;

3ayekaHKa.

55. VkaxknuTe npaBWIbHYIO 3aBUCUMOCTD ISl IPOBEPKH IIPOYHOCTH PA3BAIIBIIOBKU
TpyO B TPYyOHBIX peleTKax

56.

57.

58.

4.

o
‘ n-nd”(6c)-0,7_[r].
TZLS[T

n-nd, b

_ O
q*n-mﬂ-sé["]_
%
qfn_ﬁd”S[Q]

VYkaxkuTte, Kakoi crioco0 coeuHeHus TpyO ¢ TpyOHOM pemeTKoi odecrieunBaet
HaMOOJIBIIYIO IPOYHOCTH

1

2.
3.
4.

Pa3BanbiioBka;
Caapka;
Iatika;
3auekaHKa.

yKa)KI/ITe, KaKOC¢ MUHHUMAJIBHOC YHCJIO CCAJIOBBIX OIIOP MOXKET OBITH Ipru yCTaHOBKC
TOPU3OHTAJILHOI'O allllapaTa

1.

2.
3.
4

Onna;
Hee;
Tpu;
Yersipe.

yKa)KI/ITC, C KaKoi 1IeIbI0 0JHA U3 OIIOP 'OPU3OHTAJILHOI'O aIlllapara,

YCTAHOBJICHHOI'O Ha CCJIOBLIX OIIOpPaX, BBIITOJIHACTCA HOI[BI/DKHOfI

1.

2.
3.
4

Y MeHblIeHUEe HAIPSHKEHUH B OITIOPHOM IUINTE;
YMeHblIEHNE HANIPSKEHUM B KOPITYCE anmnapara;
YMeHblIIeHHE HAIIPSKEHUM cpe3a B OIIOpeE;
YMeHbIIICHNE HAIPSKEHUH CKATHsL B OTIOPE.
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59. yKa)KI/ITe, KaKO€ MUHUMAJIbHOC YU CJIO OIIOPHBIX JIAIl MOKCT OBITH HCIOJIE30BAHO 1A
YCTAaHOBKH BCPTUKAJIBHBIX allllapaToB

1. JBe;

2. Tpu;

3. Uertslipe;
4. Ilecrs.

60. VkaxuTe, ¢ KaKOM LIEJIBIO IIPU YCTAHOBKE BEPTUKAJIBHBIX allllapaTOB Ha ONIOPHBIX
Jlarax NpPUMEHSI0TCS HAKJIaHbIE JINCTBI
1. YMeHblIEeHNE HAIPSDKEHUH B CTEHKE anlapara;
2. VYMeHbIIEHUE HAIPSHKEHUH B ONIOPHBIX JIanax;
3. YMeHblleHUE TEPMUUYECKUX HAIPSLKEHUH MTPU TPUBAPKE OTMOPHBIX JIall U KOPILYCY
anmapara;
4. YMeHbllleHUE HANPSDKEHUH B QyHIAMEHTaX.

61. YkaxuTte, Kakue BeCOBbIE HArpy3KH HEOOXOUMO YUUTHIBATh IIPH PACUETE OIOP
KOJIOHHBIX ariapaToB

Bec k010HHBI B pabouuX yCIOBUSIX;

MakcruMasnbHbIN BEC KOJIOHBI ITPU FUIPOUCIIBITAHUSX;

MuHMMasIbHbII BeC KOJIOHHBI B YCIOBUSAX MOHTaXa;

Bce BbllIenepeyrCICHHBIE CITyYaH.

e

62. VYKaxuTe MaKCUMaJIbHYIO BBICOTY y4acTKa, Ha KOTOPBIE IEIUTCS KOJIOHKA IIpU
OIIpeIeIeHNH U3rnbaroero MOMEHTa BETPOBOI Harpy3Ku

1. h<5m
2. h=10m ;
3. h<15m ;
4. h<20m.

63. IIpu pacuerax KOJOHHBIX allapaToB Ha BO3JEHCTBUE BETPOBOM HArPy3KH, CTCHKY
KOJIOHHOT'O aIllapara IpoBEPSIOT Ha:
1.IIpoYHOCTB U )KECTKOCTB;
2. YCTOMYUBOCTD U KECTKOCTD;
3.1IpoYHOCTH U YCTONYUBOCTD;
4. Y CTOWYUBOCTB U TBEPAOCTD.

64. Ykaxure NpaBUIbHYIO 3aBUCUMOCTbD JIJIS OTIPEAEIICHUSI MEPUINOHAIBHBIX
HaIPsDKEHUHN B TOJICTOCTEHHOM LIMJIMHIPE

Pr,> +R,)

Sm = 2 2
1. Ry =Ry ;
PR’ R,’
8, =—F5——|1+—4
2. Ru _RB r :
PR’ R,’
5”, — 2_.'3‘ 1— H
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. PR,’

m

4. Ry" —Ry"

65. yKa)KI/ITe, KaKOM BEJIMYHHE BCCraa paBHbI paauaJIbHbIC HAIIPAKCHUA HaA BHEIIHEH
CTCHKC TOJICTCHHOT'O IWJIMH/ApA

1. O, >0;
2. 6,<0.
3. 6,=0,
4. 96,=90;

66. Ykaxure, Ipy KaKUX yCIOBUIX KOJIbLIEBbIE HAIIPSHKEHUS B TOJICTOCTEHHOM COCY/I€
MaKCUMaJIbHBI 10 BEJIMYHHE

1. R = R(ﬂ! ;
2. R=R, ;

R —_ RH + Rﬁ’}!
3. 2 ;

4. ITocTOSTHHBI 10 TOJIIMHE CTEHKH COCY/Ia.

67. Ykaxure, Kakue HaNpsHKEHUsI HE U3MEHSIOTCS 110 TOJIIIMHE CTEHKU TOJICTEHHOTO
cocyaa

1. MepunuoHalbHbIE,

2. Konbuesele;

3. PajuanbHbIC;

4. Bce BblLIENIEPEUNCIICHHBIE.

68. YkaxuTte, Kak U3MEHSIOTCS 10 a0COTIOTHON BETMUMHE PaHalibHbIC HATIPSIKSHHUS 110
TOJIIMHE CTEHKH TOJICTOCTEHHOTO COCY/1a

1. VYBennuuBaroTcs OT BHYTPEHHETO JUaMETpa K BHELITHEMY;
2. YMEHBIIAIOTCS OT BHYTPEHHET0 THaMeTpa K BHEIIIHEMY,
3. He U3MEHSAIOTCS 110 TOIIIUHE CTEHKH;
4. MOKHO OIPEIEITUTh TOJIBKO PACUETHOM ITYTEM.
69. YkakuTe MpaBUIBHYIO 3aBUCHMOCTB JUIs ypaBHeHHs Jlame
Slp+p
ﬁ = =
1. Slp-p ;
ﬁ = \/ :6 :kp _ p
2. O+ p ;
B=(5h+p
3. [5}p—p ,
2
B — [[5]@ - P
4. Blo+p
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70. VYkaxxkuTte MpaBHIbHYIO 3aBUCHMOCTH JUISI ONIPEICICHUS TONIUHBI CTEHKH
TOJICTOCTEHHOTO COCYZa, paboTaromero B 00JacTu yrpyro-IiacTHYeCKuX
nedopmarui

pD
s=—F——+C
1. 25k -p :

pD
s=—t— 4 C
2. 4[5](/9*10 ;

3 s=[6]o-mp+C.

4 $=05D(B,-1)+C

71. B cimydae, korja temiiepatypa BHYTPH TOJICTOCTEHHOIO COCYZa BBIILIE YEM
TeMIIepaTypa CHapy>Ku ero, TeMIepaTypHble HAMPsHKEHUS Ha BHYTPEHHEH CTEHKe

1 0, >0,
2. 5,<0;
6,=0.

3.
5r: 5:

4. ks

72.  YKaxwure, KaKk OCYIIECTBIISAETCS aBTO(QPETTUPOBAHHE CILIOIIHBIX TOJICTEHHBIX
COCY/JIOB

1. TlpeaBaputenabHBIM HArpy>KEHUEM COCY/Ia BHYTPEHHUM JJaBIICHUEM, BbI3BIBAIOLITUM
IUTACTHYECKHUE IeOpMaLii BO BHYTPEHHHUX CIOSAX COCYa;

2. llpenBaputenbHbIM HarPY:KEHUEM COCY/1a BHYTPEHHUM JaBICHUEM, BHI3BIBAIOLITUM
IUTACTHYECKUE NeOPMALIMK BO BHEIIHUX CJIOSIX COCY/a;

3. IlpeaBapuTenbHBIM HArPEBOM COCYA 0 TEMIEPATYPhI, BBI3bIBAIOIIEH
TUTACTHYECKUE Je)OPMALIU BO BHYTPEHHUX CIIOSIX COCY/a;

4. TlpenBapuTenbsHOM HArPEBOM COCY/Ia 10 TEMIIEPATYPhI, BBI3BIBAIOIIEH IITACTHYECKHE
nedopMaIii BO BHEIITHUX CIIOSX COCY/Ia;

73. Ykaxwure, Kakass KOHCTPYKIUS 3aTBOPA BEICOKOTO IaBJICHUS HE SIBIISICTCSI
CaMOYILIOTHSIOIIICHCS

1. 3aTBOp C IUIOCKUM METAJUTMYECKIM OOTIOPATOPOM;

2. 3atBOp C AeIbT000pa3HBIM 00TIOPATOPOM;

3. 3aTBOp C ABYXKOHYCHBIM OOTIOPATOPOM;

4. Bce BbIICIEPEUNCIICHHBIC 3aTBOPHI.

74. VYxaxwure, K KAKOMY CHJIOBOMY (paKTOPY IPH pacueTe Ha MPOYHOCTh
KopIryca anmnapara 6apabaHHOTO TUIIA IPUBOJIUTCS Harpy3Ka OT Macchl MaTepuaia BHyTpH
Oapabana
1. CocpenoToueHHOMY YCHIINIO;
2. WzrubarouieMy MOMEHTY;
3. PaBHOMepHO-pacIpeieIeHHON Harpy3Ke;
4. JlaBIICHUIO.

75. Ykaxute, B KAKOM CEYEHUH KOpITyca arnmapaTa 6apabaHHOTo THMa M3ruOaromui
MOMEHT UMEET MAaKCUMAJIbHYIO BEJIMUYUHY
1. B cedyeHun Haj OMOPHBIMU POJIMKAMU;
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2. B ceueHun HaJl yHOPHBIMH POJIMKAMM,
3. Haxonue kopmyca 6apabana;
4. B cepenune xopmyca OapabaHa.

76. Kopmyc anmapata 6apabaHHOTO THIIAa HEOOX0IUMO TIPOBEPHUTH Ha
. [Ipo4HOCTH U )KECTKOCTB;
. [Ipo4HOCTB ¥ YCTOMYHUBOCTH;
. YCTOMYMBOCTH U )KECTKOCT;
. IIpo4HOCTB, )KECTKOCTHh U YCTOMYUBOCTb.

AW~

77. Ilpu cyMMupOBaHUE yIJIMHEHH, BOSHUKAIOIINUX B PE3yJIbTaTe TEMIEPaTypPHBIX
nedopmanuii Kopiryca anmapara 6apadaHHOTO THITA, 32 HAYaJI0 OTCYETa IPUHUMAIOT
. Cepenuny Kopiryca;
. Kpaii xopnyca;
. banmaxx HaJ OMOPHBIMU POJTMKAMH;
. banaxx mexny ynmopHbIMH POJIMKAMU.

AW~

78. Tlpu pacuere KopIyca anmapara 6apabaHHOTO THIIA Ha KECTKOCTD C
JOTTYCKaeMbIMH BETMYMHAMH CPAaBHUBAIOT

1. OTHOCHUTENBHBII NPOrud KopIryca;

2. MakcumanbHble HAPSHKEHUS U3ruda B KOPITYCE;

3. MakcumanbsHble TEeMIIepaTypHble qedhopMaIuu KopIyca;

4. MakcumanbHbIe HAMIPSIKEHUS CHKATHSI B KOPITyCe.

79. Ilpu pacuere OaHgaxel ammapaToB 6apabaHHOTO THIIA C TOTTYCKaeMBIMHU
BEJIMYMHAMU CPaBHUBAIOT

5. Hanpsbxenus u3ruda v HanpsHKEHUE pacTsHKEHHS B OaHIaxe;

6. Hanpsbxenne n3rnda u KOHTaKTHBIC HANTPSDKEHMSI B OaHIaXe;

7. HanpsokeHue pacTsKeHUs M HaNPsDKCHUs CKaThs B OaHIaxe;

8. HampspkeHue cpesa u HanpsKEHHUE CKaThs B OaHJaxe.

80. IlIuprHa OIIOPHBIX POJUKOB B armaparax 0apabaHHOTO THTIA TOJIKHA OBITh
9. bomnbie mupuHbI 6aHIAKA;
10. MeHb1ie mupuHbI OaHaaXka;
11. PaBHa mupuHe OaHaxa;
12. PaBHa mMpuHe yIOPHBIX POJIUKOB.

81. Jlnst gero cay»aT YIOpPHBIC POJIMKH B arapare 0apaOaHHOTO THIIA
13. Jlnsa obecrieuenus BpamieHus 6apadaHa;
14. Jlna ymeHbIIIeHUSI HAPSDKEHHH B Kopiyce OapalaHa;
15. Jlns ymeHbllIeHNs Harpy3Ky Ha OIIOPHbBIE POJIUKY;
16. Jlns mpenoTBpallieH|s: OCEBOT0 nepemeliieHus 6apadaHa.

82. Kak 10J1KHBI COOTHOCUTCS IPOYHOCTU MAaTEPUAIOB, U3 KOTOPOI'O U3TOTOBJIEHBI
0aHJa)Xu ¥ OTNIOPHbIE POJIMKH annapaTta 6apabaHHOro THUIA
17. mpoyHOCTh MaTepuaia 6aH axa JOJKHA OBITH BBIIIE IPOYHOCTH MaTepralia
OINOPHOTO POJIMKA;
18. MpoYHOCTH MaTepHalia OMOPHOTO POJIUKA JOJKHA OBITH BBIIIE IPOYHOCTH
Mmarepuaia OaHiaxa;
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19. 6aHgaXK ¥ ONIOPHBIE POJIUKH 003aTENFHO JOKHBI OBITH U3 OHOTO
MaTepuana;
20. COOTHONICHHE MPOYHOCTH 3aBUCUT OT CKOPOCTH BpaleHus OapabaHa.

83. Kakoii u3 MOMEHTOB JIOJKEH YYUTHIBATHCS TP ONPEICTICHUN MOIIIHOCTH MPUBOJIA
arnmapata 6apabaHHOTO THIIA

21. M3rubaromuiit MOMEHT, ICHCTBYIOIIHIA Ha KOpITyc Oapabana;

22. BeTpoBoii MOMEHT, IeUCTBYIOIIHI Ha OapabaH;

23. MOMEHT OT CHJI TSXKECTH MaTepuana

24. Bce BblIIETIEPEUYHUCTICHHBIE MOMEHTHI.

Kittouu nmpaBUIIBHBIX OTBETOB HA TECTHI:

1)-2;2)-3; 3)-2; 4)—-1; 5-3;, 6)-2; 7)—-2; 8§ —1; 9)-2; 10)—-2; 11)—4; 12)-3;13)
-2; 14)—-1; 15)-3; 16)—4; 17)-2; 18)—1; 19)—2; 20)—4;21)—4;22)—3;23)—1;24)—
2;25)—-2;26)—2;27)—3;28)—3;29)—4;30)—3;31)—3;32)-3;33)—4;34)—1;35) - 3; 36) —
3;37)—1;38)—1;39)—4;40) - 3;41) —2;42) - 3;43) — 1;44) — 4, 45) - 2; 46) — 1, 47) — 1, 48) —
4;49)—-3;50)—2;51)—3;52)—2;53)—1;54)—4;55)—4;56) —2;57)—2; 58)—2;59)— 1, 60) —
1;61)—4;62)—2;63)—3;64)—4;65)—3;66)—1;67)—1;68)—2; 69)—1;70) —4; 71) — 2; 72) —
1,73)=1;74)—3;75)—4;76)—1,77)—4;78)—1;,79)—2;80)—1; 81)—4; 82) — 1; 83) — 3.

7.3.1.2 Tembl npakTH4ecKuX padoT mo aucuniinHe «KKoncrpyuposanue u pacuer
3J1eMEeHTOB 000PYA0BAHMS OTPACIN

TemaTuka MNPAaKTUICCKUX pa60T H3JIOKCHA B ITYHKTC 34,

7.3.2. IIpoMe:xxyTOYHASI aTTeCTALUSA

7.3.2.1. Ilpumepsnl IK3aMeHAUMOHHBIX 3aJaHui N0 AucuuIInHe «KoHcTpynpoBanue u
pacuer 3JIeMEHTOB 000PY/10BAHHS OTPACTIN»

MUHUCTEPCTBO HAYKU 1 BBICLLEI'O OBPA3BOBAHUS POCCUNCKOM DENEPALININ
DENEPAJIBHOE I'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXJIEHME BBICHIEI'O
OBPA30BAHUA
«MOCKOBCKHUH NOJUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHWM INOJIUTEX)

\

®DaxynbpTEeT XUMAYECKOH TEXHOJIOTHH 1 OMOTEXHOJIOTHH, Kadeapa «AmmaparypHoe 0()OpMIICHIE  aBTOMATH3AIIHS
TEXHOJIOTHYECKUX MPOU3BOJCTB uMeHH mpodeccopa M.B. ['enepanosa»

Jucrnmmaa: KoHCTpyrpoBaH#e U pacdeT 3IeMEHTOB 000pyI0BaHHS OTPaCIH

OO6pa3oBarenbHas MPOrpaMMa « ABTOMAaTH3UPOBAHHOE IPOCKTHPOBAHUE TEXHOIOTHUECKIX MPOIICCCOB M IIPOU3BOICTB)
Kype 3, cemectp 5 (oceHHuit)
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3K3AMEHAIIMOHHBIN BUJIET Nel.

1. OcHoBHBIE TpeOOBaHUS, IPEABSIBIIIEMbIC K KOHCTPYKITUSIM aIlliapaToB.
2. PacueT TOHKOCTEHHBIX 00CUacK, HAarpy>KCHHBIX BHYTPEHHUM U30bITOUHBIM JJABJICHHEM.
3. Knaccuduxkanus dpnanmes. OnpenencHue 60JITOBOM HATPY3KH.

YTBEpKICHO AEKAaHOM

PyxoBoznuTens 00pa3oBaTenbHOI IPOrpaMMbl /A.C. Coxoros/

MUHUCTEPCTBO HAYKU U BBICHIET'O OBPA30OBAHUS POCCUCKON OEJIEPAIIA
®EJIEPAJIBHOE F'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHWE BBICIIEI'O
OBPA30BAHUS
«MOCKOBCKHU MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKW MOJIUTEX)

\

@DakynbTeT XMMUYECKOH TEXHOJIOTUH M OMOTEXHOJIOTHH, Kadenpa « AnmapaTypHoe o(popMIICHHE U aBTOMATH3aLHs
TEXHOJIOTUYECKUX IPOM3BOJCTB MMeHH Ipodeccopa M.b. ['eHepanoBay

Jucnuruinaa: KoHCTpynpoBaHUe U pacueT 3JIeMEeHTOB 000pyIOBaHUS OTPACIH

OO0pasoBarenbHas IporpamMMa « ABTOMaTH3HPOBAHHOE IPOSKTUPOBAHNE TEXHOIOTHYESCKHX IIPOLIECCOB U IIPOH3BOJICTBY
Kype 3, cemectp 5 (oceHHuit)

3K3AMEHAIIMOHHBIN BUJIET Ne2.

1. BusiHre METO/IOB U3TOTOBJICHUS HA KOHCTPYKIIHIO anmapaToB. OcOOEHHOCTH KOHCTPYUPOBAHHMSI
JIMTOM W CBapHOM ammapaTyphl.

2. Pacuer TOHKOCTEHHBIX 00€4YaeK, HArPYXCHHBIX BHYTPEHHHM W30BITOYHBIM JaBJICHUEM.
VYKperieHHe KOJIbIIAMH KECTKOCTH.

3. Knaccuduxkanus duannes. [Topsimok pacyera.

VYTBepKIEHO IeKaHOM

PyxoBoautens 06pa3oBaTenbHOI IPOrpaMMbl /A.C. Cokoros/

MUHUCTEPCTBO HAYKH 1 BBICIIETO OBPA30OBAHMS POCCUVICKOU OEJEPALIA
®EJIEPAJIBHOE F'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHWE BBICIIEI'O
OBPA30BAHUS
«MOCKOBCKHU MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKW MOJIUTEX)

\

dakynpTeT XUMHYECKOH TEXHOJIOTUH 1 OMOTEXHOJIOTHH, Kadenpa «AnmnaparypHoe opopMIICHUE U aBTOMaTH3aLINs
TEXHOJIOTHYCCKUX MPOU3BOJACTB uMeHH mpodeccopa M.B. ['enepanosa»

Hucrnmmaa: KoHCTpyHpoBaH#e U pacdeT 2IeMEHTOB 000pyI0BaHHS OTPACIH

O6pa3oBareipHas IporpaMmMa « ABTOMAaTU3UPOBAHHOE MPOSKTUPOBAHNE TEXHOJIOTHUECKUX MPOIECCOB M POU3BOACTBY
Kypc 3, cemectp 5 (ocenHmit)

3K3AMEHAIIMOHHBIN BUJIET Ne3.

1. BiusiHuE METOZI0B M3rOTOBJIEHMSI HA KOHCTPYKIIMIO annapaToB. OCOOEHHOCTH KOHCTPYHPOBAHMUS
annaparoB U3 JISTUPOBAHHOW CTaJIM U YMAJIMPOBAHHOM aNapaTypsl.
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2. Pacyet anmapartoB, paboTarOMIMX MO HAPYKHBIM JIaBJICHUEM.
3. Knaccudukanus ¢uanneB. Omnpenenenue OonToBoil Harpy3ku. Pacuer npoudHocTH
HEMETAJUTMUECKUX MPOKIIaI0K.

VYTBEpKICHO AEKAaHOM

PyxoBoznurens 00pa3oBaTenbHOI IPOrpaMMbl /A.C. Coxoros/

MUHHNCTEPCTBO HAYKU U BBICIIIETO OBPA3OBAHNS POCCUUCKOM OEJIEPALINN
DEAEPAJIBHOE I'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXJIEHME BBICHIEI'O
OBPA30BAHUA
«MOCKOBCKHUM MOJUTEXHUYECKHUN YHUBEPCUTET»
(MOCKOBCKHI ITOJIUTEX)

\

dakynpTeT XHMHYECKOH TEXHOJIOTUH 1 OMOTEXHOJIOTHH, Kadenpa «AnmnaparypHoe opopMIICHUE U aBTOMaTH3aLINs
TEXHOJIOTHYCCKUX MPOU3BOJACTB uMeHH mpodeccopa M.B. ['enepanosa»

Jucumnnuna: KoHCTpyHpoBaHue U pacyeT JIEMEHTOB 000pyI0BaHUS OTpacin

O0pa3oBarenbHas MporpaMMa « ABTOMATH3UPOBAHHOE MIPOCKTHPOBAHNE TEXHOJIOTHYECKIX MPOIIECCOB M IIPOU3BOICTBY
Kypc 3, cemectp 5 (ocenHwmit)

3K3AMEHAIIMOHHBIN BUJIET Ned.

1. BiusiHue METOZI0B M3rOTOBJIEHMS HA KOHCTPYKIIMIO annapaToB. OCOOEHHOCTH KOHCTPYHPOBAHMUS
CBapHOM amnmnapaTrypsl, U3TOTOBICHHON U3 JIETUPOBAHHOM CTaJIH.

2. PacueT Ha yCTOMYMBOCTh KOPOTKHX U JUIMHHBIX IIMIMHAPHUECKUX 00CUacK.

3. KoHcTpyKiuu ¥ THIBI (DJIaHIEBBIX coennHeHmid. Dopma NpUBaIOYHBIX TTOBEPXHOCTEH.

YTBepKIEHO JIeKaHOM

PyxoBozurens o0pa3oBaTenbHOI IPOrpaMMbl /A.C. Coxoros/

MUHUCTEPCTBO HAYKU 1 BBICLLEI'O OBPA3BOBAHUS POCCUMCKOM DENEPALININ
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBFPA30OBATEJIBHOE YUPEXJIEHUE BBICIIEI'O
OBPA30BAHUA
«MOCKOBCKHUH NOJUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHWM IMOJIUTEX)

\

dakynpTeT XMMHYECKOH TEXHOJIOTUH 1 OMOTEXHOJIOTHH, Kadenpa «AnmnaparypHoe opopMIICHUE U aBTOMaTH3aLINs
TEXHOJIOTHYCCKUX MPOU3BOJACTB uMeHH mpodeccopa M.B. ['enepanosa»

Jucrnmmaa: KoHCTpyrpoBaHue U pacdeT 3IeMEHTOB 000pyI0BaHHS OTPaCIH

O6pa3oBarenpHas mporpaMMa ABTOMaTHU3UPOBAHHOE MPOSKTUPOBAHNE TEXHOJIOTHUECKHUX MPOIIECCOB U MMPOU3BOJICTBY
Kypc 3, cemectp 5 (ocenHwmit)

3K3AMEHAIIMOHHBIN BUJIET Ne5.

1. KoHcTpyHnpoBaHue anmapaTtoB M3 LBETHHIX MeTaIoB. CrocoObl MOTYYeHHs] HEPa3beMHbIX
COE€IUHEHUI.
2. Knaccudukanus qauin. Pacyer KOHWYECKUX M TJIOCKUX JTHUIIL.
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3. Onpenenenue 00NTOBOW HArpy3Ku (uIaHIIEBOTO coenHeHus. PacueT yncna 601ToB.

YTBEpKICHO AEKAaHOM

PyxoBoautens 06pa3oBaTenbHOI IPOrpaMMbl /A.C. Cokosos/

MUHHNCTEPCTBO HAYKU U BBICIIIETO OBPA3OBAHUNS POCCUUCKOM OEJIEPALINN
DOEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUE BBICIIEI'O
OBPA30BAHUA
«MOCKOBCKHUM MOJUTEXHUYECKHUN YHUBEPCUTET»
(MOCKOBCKHI ITOJIUTEX)

\

@akynbTeT XMMUYECKOH TEXHOJIOTUH M OMOTEXHOJIOTUH, Kadeapa « AnmapaTypHoe opopMIIeHHE U aBTOMATH3aLHs
TEXHOJIOTUYECKUX IPOM3BOJCTB MMeHH Ipodeccopa M.b. ['eHepanoBay

Jucnuuinaa: KoHCTpyHpoBaHue 1 pacyeT JIEMEHTOB 000pyOBaHHS OTPACIIH

OO0pasoBarenbpHas IporpamMMa « ABTOMaTH3HPOBAHHOE IPOSKTUPOBAHNE TEXHOIOTHYESCKHUX IIPOLIECCOB U IIPOH3BOJICTBY
Kype 3, cemectp 5 (oceHHuit)

3K3AMEHAIIMOHHBIN BUJIET Ne6.

1. OcHoBHBIE TpeOOBAHUS, IPEABSBIIIEMbIC K KOHCTPYKITUSIM aIlliapaToB.

2. Knaccuduxkanus nuuni. HazHauenwe u oOnacte mpuMeHeHHs. PacueT BBIMYKIIBIX ITHUII,
HArpy>KEHHBIX BHYTPEHHUM H30BITOUYHBIM JIABJICHHCM.

3. Pacuer ykpemieHUst OTBEPCTUH B CTEHKaX araparos.

VYTBEpKICHO AEKAaHOM

PyxoBoautens 06pa3oBaTenbHOI IPOrpamMMbl /A.C. Cokoros/

MUHUCTEPCTBO HAYKH 1 BBICIIETO OBPA30OBAHIS POCCUVICKOU OEJIEPAIIIN
®EJIEPAJIBHOE F'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXXJIEHWE BBICIIEI'O
OBPA30BAHUS
«MOCKOBCKHU MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKW MOJIUTEX)

\

@DakynbTeT XMMUYECKOH TEXHOJIOTUH M OMOTEXHOJIOTUH, Kadenpa « AnmapaTypHoe o(popMIICHHE U aBTOMATH3aLHs
TEXHOJIOTUYECKUX IPOM3BOJCTB HMeHH Ipodeccopa M.b. ['eHepanoBay

Jucnuuinaa: KoHCTpynpoBaHue 1 pacyeT 3JIEMEHTOB 000pyJOBaHMS OTPACITH

OOGpasoBarenbHas IporpamMMa « ABTOMaTH3HPOBaHHOE IPOSKTUPOBAHNE TEXHOIOTHYESCKHUX IPOLIECCOB U IIPOH3BOJICTBY
Kype 3, cemectp 5 (oceHHuit)

3K3AMEHAIIMOHHBIN BUJIET Ne7.

1. BiusiHuE METOZI0B M3rOTOBJIEHMS HA KOHCTPYKIIMIO annapaToB. OCOOEHHOCTH KOHCTPYHPOBAHMUS
JIMTOM U CBapHOM ammapaTyphl.
2. Knaccudukanus qauin. Haznauenue u 06sactb npuMeHEeHHs. PacyeT aiunTuieckux 1 mIoCKuX
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JTHUILI, HaTPY>KEHHBIX BHYTPEHHUM U30BITOYHBIM JaBICHUEM.
3. PacueTt 00Oe4aliky o1 A€HCTBUEM U3rH0AIOIEro MOMEHTA.

YTBEpKICHO AEKAaHOM

PyxoBoautens 06pa3oBaTenbHOI IPOrpaMMbl /A.C. Cokoros/

MUHUCTEPCTBO HAYKU 1 BBICLLEI'O OBPA3BOBAHUS POCCUMCKOM DENEPALININ
DEAEPAJIBHOE I'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXJIEHME BBICIIEI'O
OBPA30BAHUA
«MOCKOBCKHUH NOJUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHWM INOJIUTEX)

\

®DaxynbTEeT XUMAYECKOH TEXHOJIOTHH U OMOTEXHOJIOTHH, Kadeapa «AmmaparypHoe 0(hOpMIICHIE H aBTOMATH3AIIHS
TEXHOJIOTHYECKUX MPOU3BOJCTB uMeHH mpodeccopa M.B. ['enepanosa»

Jucrnmmaa: KoHCTpyrpoBaHue U pacdeT 3IEMEHTOB 000pyI0BaHHS OTPaCIH

O0pa3oBarenbHas MporpaMMa « ABTOMATH3APOBAHHOE MIPOSKTHPOBAHNE TEXHOJIOTHYECKIX MPOIIECCOB M IIPOU3BOICTBY
Kype 3, cemectp 5 (oceHHuit)

3K3AMEHAIIMOHHBIN BUJIET NeS.

1. BiusiHuE METOZI0B M3rOTOBJIEHMS HA KOHCTPYKIIMIO annapaToB. OCOOEHHOCTH KOHCTPYHPOBAHMUS
anmnapaToB U3 JIETHPOBAHHOMN CTaIM U 3MaJIMPOBAHHON anmaparypsl.

2. Pacuer ykpernieHus: OTBEPCTUH B CTEHKaX almaparos.

3. Pacuet oGeuaiiku 1oj 1€WCTBUEM OCEBOT0 CKUMAIOLIETO YCUIIHSL.

VYTBepKIEHO JIeKaHOM

PyxoBoznurens 00pa3oBaTenbHOI IPOrpaMMbl /A.C. Coxoros/

MUHUCTEPCTBO HAYKU 1 BBICLLIEI'O OBPA3BOBAHUS POCCUMCKOM DENEPALINN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUE BBICIIEI'O
OBPA3OBAHUNA
«MOCKOBCKHUH NOJUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHUM INOJIUTEX)

\

DakynbTeT XUMUYECKOM TEXHOJIOTUH  OUOTEXHONIOTHH, Kadenpa « AnmaparypHoe o(h)OpMICHUE 1 aBTOMATU3AIIUS
TEXHOJIOTHYECKHUX MTPOU3BOACTB uMeHH npodeccopa M.b. T'enepanoBay

Jucnunmna: KoHCTpynpoBaHue U pacyeT 3IEMEHTOB 000pYI0BaHHUS OTPacin

OO0pa3oBarenbHas MporpaMmMa « ABTOMATU3UPOBAHHOE MIPOCKTHPOBAHUE TEXHOJIOTHUECKUX MPOIIECCOB U IPOU3BOICTBY»
Kypc 3, cemectp 5 (ocenHwmit)

3K3AMEHAIIMOHHBIN BUJIET Ne9.

1. BnusiHre MEeTO10B U3rOTOBJIEHUS HA KOHCTPYKIMIO annapaToB. OcoOO€HHOCTH KOHCTPYUPOBAHMUS
CBapHOM anmnaparypsl, U3rOTOBICHHON U3 JIESTUPOBAHHOW CTaJIH.
2. PacueT TOHKOCTEHHBIX 00euaeK, Harpy>kKeHHbIX BHYTPEHHUM U30bITOUHBIM JJaBICHUEM.
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3. Pacuer oGeuaiiku 1oj AelicTBUEM MOMEPEYHOTO YCHUITHSI.

YTBEpKICHO AEKAaHOM

PyxoBoautens 06pa3oBaTenbHOI IPOrpaMMbl /A.C. Cokosos/

MUHUCTEPCTBO HAYKU 1 BBICLLEI'O OBPA3BOBAHUS POCCUMCKOM DENEPALININ
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBFPA30BATEJIBHOE YUPEXJIEHUE BBICIIEI'O
OBPA30BAHUA
«MOCKOBCKHUH NOJUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHM INOJIUTEX)

\

DakynbTeT XMMUYECKOM TEXHOJIOTUH  OUOTEXHONIOTHH, Kadenpa «AnmaparypHoe ohOpMICHUE 1 aBTOMATH3AIIUS
TEXHOJIOTHYECKHUX MTPOU3BOACTB UMeHH mnpodeccopa M.b. T'enepanoBay

Jucnunmna: KoHCTpyrpoBaHue U pacyeT 3JIEMEHTOB 000pYI0BaHHUS OTPaCin

OO0pa3oBarebHas MporpaMma « ABTOMATU3UPOBAHHOE MIPOCKTHPOBAHUE TEXHOJIOTHUECKUX MPOIICCCOB U IIPOU3BOICTBY»
Kypc 3, cemectp 5 (ocenHwmit)

3K3AMEHAIIMOHHBIN BUJIET Nel0.

1. KoHcTpyHnpoBaHue anmapaTtoB M3 LBETHHIX MeTaIoB. CrocoObl MOTYYeHHs] HEPa3beMHbIX
COCTMHEHUN.

2. PacuerT TOHKOCTEHHBIX OO€YaeK, HArpPY)KCHHbIX BHYTPEHHHUM U30BITOYHBIM JaBICHHEM.
VYKpenieHne KoiblIaMH KECTKOCTH.

3. Pacuer oGeuaiiku Ha yCTOMYUBOCTD I10/I COBMECTHBIM JICHCTBHEM HATrpy30K.

VYTBepKIEHO IeKaHOM

PyxoBoznuTens 00pa3oBaTenbHOI IpOrpaMMbl /A.C. Coxoros/
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