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1. Heaun, 3axa4n ¥ VIaHUPYeMble Pe3yJbTAThl 00y4eHHs 110 JUCIHUIITTHH

OCHOBHBIC LENU JUCUUILTHHBI «KOHCTpyHpOBaHHE W PACUeT DJIEMEHTOB 000pYIOBaHHS
OTpaciu»:

- TIOATOTOBKAa OakajlaBpa K TMPAKTUYECKOH aearenbHOcTH 1o crneuuanbHoctd 15.03.05
«KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00ECIICUCHIE MAIIMHOCTPOUTEIBHBIX IIPOU3BOJICTBY;

- (opMHpOBaHHE y CTYACHTOB HEOOXOIMMBIX 3HAHUH W NPAKTHYCCKHX HABBIKOB II0
HNPOEKTHPOBAHUIO U PACYETY Y3JI0B COBPEMEHHBIX MAIIMH H allllapaToOB XUMUYECKUX POU3BOJICTB.

OCHOBHOI 3a/1a4€il AMCIHILIMHBI SBISICTCS OBJIAJICHUE CTYACHTAMHU HEOOXOJMMbIMU 3HAHHSMHU
U TPAKTUYECKUMH HABBIKAMHU 110 TPOCKTUPOBAHHIO U PACUeTy OTICIBHBIX Y3JI0OB COBPEMEHHBIX
MAIIIMH ¥ allapaToB XUMHYECKHUX ITPOM3BOJICTB C YUETOM CHIIOBBIX M TEMIIEPATYPHBIX BO3/ICHCTBUH,
CBOMCTB KOHCTPYKIIHOHHBIX MAaTEPHAIOB U Pad0YUX Cpe/l.

B xone NeKIMOHHBIX, JJAOOPATOPHBIX M MPAKTHUECKUX 3aHSATHU MOJYyYCHHBIE TCOPETHUCCKHE
3HaHUS YDIYONSIOTCS W 3aKPCIUISIIOTCS HA  KOHKPETHBIX — MPAKTHYECKHX —IpHMepax IIo
KOHCTPYHPOBAHHUIO M PAcUETy 3JICMEHTOB 000PYIOBaHUS OTPACIIH.

[Tony4deHHbIe 3HAHUS TOJDKHBI 00€CICYUTh OYAyIIEeMY CIEHATUCTY BO3MOKHOCTD YCIICIIHOM
paboTHI 1O CIIeUATBHOCTH.

OO6yuenne mo auctuiuinHe «KOHCTpyHpOBaHHME M pacueT 3JIEMEHTOB 00OPYI0BaHUSA
OTpaciiny» HAMPaBJICHO Ha POPMHUPOBAHUE Y OO YUAIOMIUXCSI CISTYIOIIMNX KOMITCTSHITHI:

Koa n HanMeHoOBaHMe KOMIIETeHIIUIA

HNHaukaTopsl JOCTHKEHUS

KOMIIeTEHIIUH
ITK-3 Cnioco6en uccienoBarh ¢ npuMmenennem | UI1K-3.1 Brageer pa3paboTKOH HCXOIHBIX
CAD-, CAPP-, PDM- cuctem TpeOoBaHU Ha W3rOTOBJIEHUE

TCXHOJJOI'HYCCKUEC ITPOLUECCChI U3TOTOBJICHUA
MAalIMHOCTPOUTECIIBHBI X I/ISILGHI/Iﬁ CpGI[HGfI
CJIIOXKHOCTH

HECTaHAAPTHOI0 000PYLOBaHUS
NIIK-3.2 Ymeer pa3pabaTheiBaTh 3aJaHUS U
UCXO/IHbIe TpeOOBaHUs Ha M3TOTOBJIEHUE
HECTaH/IapTHOI0 000py10BaHUs
WIIK-3.2 3naer mpaBuiga ohOpMIIECHUS
UCXOJHBIX TpeOOBaHMI Ha H3rOTOBIIEHUE
HECTaHAAPTHOTO 000PYLOBaHUS

[TK-2 Crioco6eH 0hopMIIsTh C
npumeneaneM CAD-, CAPP-, PDM-
CHCTEM TEXHOJIOTHYECKYIO
JTOKYMEHTALHUIO JUTS
TEXHOJIOTUYECKUX MPOIECCOB
M3TOTOBJICHUS] MAILIMHOCTPOUTENbHBI
X U3JEIUIN CpeTHEN CII0KHOCTH

UIIK-2.1 Bmangeer
odopmIIeHHEM C
npumeneaneM CAD-, CAPP-,
PDM-cuctem
TEXHOJIOTHYSCKOM
JIOKYMEHTALUU JJIs
TEXHOJIOTHYECKUX TPOIECCOB
HW3rOTOBIICHUS
MalTuHOCTPOUTEITHHBIX
W3IENUN CPEAHEN CI0KHOCTH.
NIIK-2.2 YmeeT opopMisiTs ¢
npumeHeaneM CAD-, CAPP-,
PDM-cuctem
TEXHOJIOTHYECKYIO
JIOKYMEHTAITUIO JIJISt
TEXHOJIOTHYECKUX MPOLECCOB




HM3rOTOBJICHUS
MalIUHOCTPOUTEIbHBIX
W3IEIUI CpeHEN CI0KHOCTH.
NIIK-2.3 3naer npaBUibHOE
odopmiieHHe
TEXHOJIOTHYECKOM
JIOKYMEHTAITUHU C
npumenenneM CAD-, CAPP-,
PDM-cucrem s
TEXHOJIOTHYECKUX MPOIECCOB
HM3rOTOBJICHUS
MaIIUHOCTPOUTEIBHBIX
M3AEIUI CpeaHEN CI0KHOCTH

2. MecTo AUCHUIIIMHBI B CTPYKTYpPe 00pa30BaTeJibHOI IPOrpaMMbl

JuctuummHa «KoHCTpyHpoBaHuE W pacdeT 3JEMEHTOB OOOPYAOBAaHHS OTPACIM» OTHOCHTCS K
yuebHbIM naucuuruinHam Onoka b2.1 «Yactb, dopmupyemas ydacTHUKamMu 0Opa3oBaTelbHBIX
OTHOIIEHHUI» 00pa3oBaTelNbHON mporpaMmbl «KOMIBIOTEpHOE MPOEKTHPOBAHKWE OOOPYJOBAHUS H
npousBojcTB»  HampamieHuss  15.03.05  KoHcTpykTOpcKo-TeXHOJOTHYecKoe — obecredeHue
MaIIMHOCTPOUTENBHBIX TPOU3BOJCTB, KBATH(PHUKAIUS (CTENEeHb) — OaKanaBp.

OcBoenue aucuuITuHbl «KoHCTpyupoBaHue U pacdeT 3JIEMEHTOB 000PYIOBaHUS OTPACIN» B 5-M, U
6-M cemecTpe HEOOXOAMMO Ui TIOCIEAYIOUIETO OCBOCHHS AUCHUIUINH,«KOHCTPYKTOPCKO
TEXHOJIOTUYECKOE 0OecreueHre MPOSKTUPOBAHMS MAIIUH OTPACIIH ».

3. CTpykTypa u coaep:KaHue TUCHUTIIMHBI

OO0111ast TPYI0EMKOCTh TUCIUTUIMHBI COCTABISIET 7 3aUETHBIX eAMHUIIBI (252 4acoB).

3.1  Buabl yueOHOI padoThI M TPYI0E€MKOCTh

3.1.1. Ognas ¢popma o0ydeHus

Ne } Kosmuect Cemectphr
n/ Buj yuedHoii paboTsi BO
n 4acoB 5 6
1 | AyauTopHbie 3aHATHSA 108 54 54
B Tom uncne:
1.1 | Jlekuwm 72 36 36
1.2 | CemuHapckue/mpakTHIECKHEe 18 9 9
3aHATHS
1.3 | JIabopaTopHble 3aHATHS 18 9 9
2 | CamocTosiTe/ibHasI padoTa 144 72 72
B Tom uncae:
2.1 | KypcoBoii mpoekT 50
3 | pomexyTounas
aTTecTauus
3aver/naud.3aueT/sK3aMeH JK3aMeH 9K3aMeH 9K3aMEH
Hroro 252 128 128




3.2 TemaTudeckuii MJIaH U3yYeHH sl IUCUUIIMHBI

3.2.1. Ounas ¢popma o0ydeHus

TpynoemkocTb, yac

AynuTopHas pabora
q

aMocCT
Ne Pazjnesnbl/TeMbl eMHHap a60par| paxtu | osrea
n/n JUCIHUILTHHBI ckue/ p p
cero | exuu OpHBIC | YecKasi | bHas
HPAKTHY
u 3aHATH | TOATOT | PadoT
CCKHE
s OBKa a
3aHATHS
1.1 OCHOBHEIE TIPUHITUIIBI 21 6 2 1 12
KOHCTPYHPOBAHUS ¥ MPOSKTUPOBAHHS
arrmapaTroB
1.2 | Buusuue METOI0OB U3rOTOBJICHHUS Ha 21 6 1 2 12

KOHCTPYKIHIO allliapaToB.

1.3 | OcHoBHBIE TApaMETPHI, 21 6 2 1 12
UCIIOJIb3YEeMbIE ITPU MPOBEIACHUH
pacyeToB Ha MPOYHOCTh

14 Pacuer TOHKOCTEHHBIX OOcyaek Ha 21 6 1 2 12
MIPOYHOCTH

15 Pacuer TOHKOCTEHHBIX OOedaeKk Ha 21 6 1 2 12
YCTOMYMBOCTD

16 KoucTpynpoBanue u pacuer IHUII 21 6 2 1 12
anmnaparoB

17 VKpemieHue OTBEPCTHIl B CTEHKaX 21 6 2 1 12
anmnapaToB

18 KoucTpykiuu u pacueT (iaaHIeBbIX 21 6 1 2 12
COCIMHEHUN

19 Pacuer u KOHCTPYUPOBaHUE 21 6 ! z 12
DJIEMEHTOB KOXKYXOTPYOHBIX
TEINIOOOMEHHUKOB

110 Pacuet onop anmaparos 21 6 2 1 12

111 ToscTOCTEHHBIE COCY/IBI U aIllapaThbl 21 6 2 1 12

112 Pacuer u KOHCTPYHUPOBAHUE 21 6 1 2 12
DJIEMEHTOB ammapaTtoB OapaGaHHOTO
00opynoBaHUS

HUroro | 252 72 18 18 144

3.3 ConeprxaHue TUCHUNIHHbBI

Tema 1. OCHOBHBIE IPUHIUIIBI KOHCTPYUPOBAHUS U TPOEKTUPOBAHUS ANINAPATOB




OcHoBHbIE TPEOOBaHUS, TPEIBIBISIEMbIE K XHMHUUECKOMY 000PYAOBAHHUIO.
OCHOBHBIE [TOKA3aTeNIl KaYeCTBAa U KOHCTPYKTUBHOTO COBEPUIEHCTBA XUMHUYECKOTO
obopynoBanusi. HopmatuBHO-TexHHYeCKask JOKyMeHTalus. OCHOBHBIE (DaKTOPHI,
ONPENEIISAONIME Pa3MePbl U KOHCTPYKIIUIO aNapaToB, MOPSAIOK BBIIIOJIHEHUS
pacyeToB MPU NPOEKTUPOBAHUN XUMUYECKOT0 000PYAOBaHUs, COAEPKAHUE U LIETh
Kax0ro stana. OCHOBHbBIE CTaIUU IPOEKTUPOBAHUS 000PYT0BaHUSI.

Tema 2. Bausinue MCTOAOB U3I'OTOBJICHUA HAd KOHCTPYKIUIO aIlllapaToOB.

BiusitHue MeTo0B M3rOTOBJICHUSI HA KOHCTPYKIIUIO alapaToB, 0COOEHHOCTH
KOHCTPYUPOBAHUS JIUTOU U CBapHO anmapatypbl. CoueTaHue yriiepoaucCThIX U
JIETUPOBAHHBIX CTajiel B 0THOM KOHCTPYKIMU. OCOOEHHOCTH KOHCTPYUPOBAHMS
JeTanei u COOPOUYHBIX €MHUIL U3 I[BETHBIX METAJUIOB, IJIACTMACC, SMAIMPOBAHHOM
anmaparyphl.

Tema 3. OCHOBHBIE ITAPAMETPBI, UCIIOIb3yEMbIE ITPU IPOBEACHUHN PACUYETOB HA
ITPOYHOCTh

OCHOBHBIE MTApaMETPHI, UCIIOJIb3yEMbIE IPU MPOBEICHUHN PACYETOB Ha
poYHOCTh. Paboune, pacueTHbIe ¥ MPOOHBIC HATPY3KH, TEUCTBYIONTNE HA DJIEMEHTHI
KOHCTPYKIHMHU. METOOMKHN ONPEACTICHUS HArPY3KHU JUISI PA3JIMYHOTO COCTOSHUSA
obopynoBanus. Pabouas u pacueTHas temmneparypbl. OnpeaeneHue J0ImyCcKaeMbIX
HANPSOKEHUM C YYETOM CBOMCTB KOHCTPYKIIMOHHBIX MaTEPUAJIOB U TUIIA 3arOTOBKH.
[TonsATHE O pacYETHON ¥ UCHIOJTHUTEILHOM TOJIIMHE CTEHKU KOHCTPYKTHBHBIX
AJIEMEHTOB, OINpe/iesieHnEe pacueTHbIX nMpubaBok. Koadpuuuents npounoctu
CBApHBIX COECIMHEHMI.

Tema 4. PacueT TOHKOCTEHHBIX 00€4aeK Ha IPOYHOCTh

['eomeTprueckue napaMeTpbl TOHKOCTEHHBIX 000J04ueK. be3amMoMeHTHas u
MOMEHTHas Teopust 00osouek. HanpsskeHHOe COCTOSIHUE YIPYTUX
0CECUMMETPHUUYHBIX 000104YeK. BbIBO pacueTHBIX 3aBUCUMOCTEN AJI ONPEACIICHHUS
TOJILIMHBI CTEHKH TJIAAKUX 000J104eK (IIMIMHIPUIECKUX, CPEepPUUECKUX,
koHnyeckux). Kosnblia xectkoctu. PacueT HIHMIMHAPUYECKUX 00eUaek,
MTOJAKPETUIEHHBIX KOJIBLIAMH KECTKOCTU. PacyeT 1 KOHCTpYMPOBAHHE EMKOCTHOM
anmapartypsl, paboTatroiiei Mo aTMoc()epHbIM TaBICHUEM.

IToHsTHE O KpaeBoOM 3a1a4e. YUeT KpaeBbIX CUII K MOMEHTOB IIpU pacyere
anmnapatoB. [I[puurHbl BOSHUKHOBEHHUS KPAaeBbIX HapsbKeHUl. OcoOeHHOCTH
HaNpsHKEHHOTO cocTosiHUSA. CrocoObl CHUKEHUS! KPAeBbIX HANPSKEHUN.



Tema 5.PacueT TOHKOCTEHHBIX 00€4aeK Ha yCTOMYMBOCTD

Oo61ue cBenenus 06 ycroitunBoctu. O01Ias 1 MECTHasi yCTOMYUBOCTb.
®dakTopbl, BIUAIONINE HA YCTOMYMBOCTD, KPUTEPHUN YCTOMYUBOCTH U KOA(DPUITMEHTHI
3anaca. Kputnueckoe naBieHue. Pacyer KOpOTKUX U IJTMHHBIX 000JI0YEK.
Omnpenenenre KpUTUYECKOM JJIMHBI 000s104eK. PacueT o6edaek Ha MPOYHOCTD U
YCTOMYHUBOCTBD IO IEVCTBUEM HAPYKHOIO JABJICHUS. Pacuer HMIMHIApUYECKON
00euaiikyi Ha YCTOMYUBOCTD IIPU OCEBOM CHKaTUU U U3rude. Y CIOBHE YCTOMYMBOCTH
py KOMOMHUPOBAHHOM HarpykeHuu. KOHCTpyKTHUBHBIE CIIOCOOBI YBETUUCHUS
KECTKOCTH 000JIOYEK.

Tema 6. KoHCTpyHpOBaHUE U pacyeT JHUIIL allllapaToB

KoHcTpykiuu 1 0071acTh NPUMEHEHMS THUIT 1 KPBILLIEK anmapaToB. Pacuer
BBIITYKJIbIX, KOHUYECKUX U IIOCKUX JTHHUIL, padOTaIOUIMX [0 BHYTPEHHUM
JABJIEHUEM, Ha IPOYHOCTh. Pacuer nHMIL, NprcoeAMHEHHBIX Ha O0NTax K (hiIaHIy.
Pacyer Ha ycTONYMBOCTE AHUIL, paOOTAIOUINX MOJT HAPY>KHBIM J1aBJICHUEM.

Tema 7. YKPGHJIGHI/IC OTBepCTI/Iﬁ B CTCHKAx allliapaToB

YcTpoiicTBa )1 IPUCOETUHEHHS TPYOOIIPOBOAOB M OCMOTpA alIaparos.
Ocnabnenue 000104€K OTBEPCTUAMHU U BbIpe3aMu. MeToIbl YKPEIJIEHUsI OTBEPCTHUH.
THUnBl yKpEIIsSIomux 3J€MEHTOB. I'eoMeTpruuecKkre pa3Mepsl 30HbI YKPETUICHHUS.
[TpoBepka HEOOXOMMOCTH YKPEIJIEHHsI OTBEpPCTUI. PacueTr ykpernsieHus: OTBEpCTHS
10 TEOMETPUYECKOMY KpHUTepHIO. [Tops1ok pacuera OIMHOYHOIO OTBEPCTHS U pacyeT
YKPEIUISIIOLUX 3JIEMEHTOB.

Tema 8. KOHCTpyKIIMU 1 pacyeT QiaHIEBbIX COSTUHEHUN

KoHcTpykiuu iaHIeBbIX COSTUHEHMH, NX Kiaccudukanus. TpedoBanus,
peabsBIsSeMble K (PIIaHIIEBBIM COSAUHEHUSIM. PacueTHbIe mapaMeTpsl U
Tr€OMETPUYECKHUE COOTHOIIEHUS. BIOOP (hopMBbI IPUBATOYHBIX TTOBEPXHOCTEMH,
IPOKJIAIOUYHbIE MATEPHAIIBI, 00JIACTH MPUMEHEHHUS PA3TNYHBIX TUIIOB MPOKIIAIOK.
['epMeTruHOCTH (hIAHIIEBOTO COCIMHEHUS U HArPY3KH, ICUCTBYIOIINE HA €TO
KOHCTPYKTHBHBIE 2JIEMEHTHI. PacdeT 60 TOBOM HArpy3KH M KPETEHKHBIX JJIIEMEHTOB.
Pacuer Ha MPOYHOCTH AIEMEHTOB (IIAHIIEBOTO COCTUHEHHUS. Y YET TEMIIEPATyPHOTO
dakTopa. AITOpUTM pacueTa (PIaHIIEBOTO COCTUHECHMUS.

Tema 9. PacueTr 1 KOHCTPYHPOBAHUE PJIEMEHTOB KOKYXOTPYOHBIX TEINIOOOMEHHUKOB

[IpruriHBI BOSHUKHOBEHUS TEMIIEPATYPHBIX HalpsbKEeHUM. Pacuer ycunumid,
BO3HUKAIOUIUX B KOKYXOTPYOHBIX TETNIOOOMEHHHUKAX MO IEHCTBUEM PA3HOCTH
TemriepaTyp u AaBiaeHui. CriocoObl KOMIIEHCAITUN TEMIIEPATYPHBIX HATPSHKCHHM.
Kowmmencaropsl. Pacdyer TemiooOMEHHUKOB ¢ TMH30BBIM KoMrieHcaTopoM. CriocoObl



KperieHus: TpyO B TPYOHBIX pemieTkax. PacdeT mpoyHOCTH U INTIOTHOCTU KPETICHUS
TpyO B TpyOHBIX pemeTkax. Pacder Tonmuabl TpyOHBIX pereTok. CrocoOs
COCTMHEHMSI TPYOHBIX PEIIETOK C KOPITYCOM.

Tema 10. Pacuer onop anmnaparos

OnpeneneHue BETPOBOM U CEUCMUYECKON HArpy3KH, IEMCTBYIOLIEH HA
KOJIOHHBIE anmnapaThl, pacueT KOJOHHBIX annapaToB HA MPOYHOCTb U YCTOMYUBOCTD
P COBMECTHOM JEHCTBUM HATPY30K, paCUeT HANPSHKEHUH B KOpIyce annapara. Tun
onop. KoHCTpyKIIMM onop BEpTUKAJIBHBIX alnapaToB KOJOHHOTO Tuma. Pacuer
AJIEMEHTOB OMOPHON 00€UaliKu, OMOPHOTO KOJIbIIA.

Onopnelie ansl. Pacuer HanpspKEHUM B CTEHKE anmapara, yCTaHOBJICHHOTO Ha
ONOpHBIX Janax. OnopHele CTOMKH. PacueT HanpsHKEHUH B CTEHKE anmnapara,
YCTaHOBJICHHOTO Ha ONOPHBIX CTOMKax. KOHCTpyKIIMM OMOp TOPU30HTAIBHBIX
annapatoB. CemioBeie onopsl. Pacuer HanpsiKEHUI B OIMACHBIX CEUYCHUSIX
TOPU30HTAJIBHOTO aIapaTa, pa3MENIEHHOTO Ha CEAJIOBBIX onopax. KoHCTpyKTHBHBIE
CHOCOOBI YBETTMUEHHUS AKECTKOCTH CTEHOK aIllapaToB B MECTaX yCTaHOBKU OTOP.
Kpennenue onop Ha Hecymux (pyHIaMEHTaXx.

Tema 11. TOICTOCTEHHBIE COCYbI U anlllapaThl

KoHCTpyKIIMK U METO/AbI U3rOTOBJICHUS TOJICTOCTEHHBIX alllapaToB:
OJTHOCIIOMHBIX U MHOTOCIIONHBIX. OCOOCHHOCTH AKCILTyaTaIllud ¥ KOHCTPYKITHOHHBIC
Martepualbl. HanmpshkeHHOe COCTOSTHUE OAHOCIOMHON 0Oedaiiku. PacdeT TomuHb
CTEHKH 10 METOIy MaKCUMAJIbHBIX HampsbkeHuil. Hecyimas cnocoOHOCTH
TOJICTOCTEHHBIX COCY/IOB.

Pacdert TONCTOCTEHHBIX COCYIOB ITO METOY ITPEAETBHBIX HATPY30K. TeMIieparypHsble
HaIpsHKEHUS B TOJICTOCTEHHOM HUIUMHApUYEcKor odeuaiike. CocTaBHbIE
TOJICTOCTEHHBIE 00eyuaiiku. Pactipenenenre HanpsiKeHUH 10 TOJIIUHE CTEHKH.

[TyTH TOBBIIICHHS HECYIIEH CITOCOOHOCTH TOJICTOCTEHHBIX COCYI0B. ABTO(pETTaK.
KoHcTpykiny u pacuer JAHUII arnapaToB BBICOKOTO JaBiieHus. OCOOEHHOCTH
KOHCTPYKITHI 3aTBOPOB BBICOKOTO JaBiieHusi. O0acTh UX MPUMEHEHHUS, YCIOBUS
paboTHI.

Mertoauka pacdyera Ha TepMETHYHOCTh U MPOYHOCTH AJIEMEHTOB KOHCTPYKIIUU
coenuaeHnii. OCOOCHHOCTH KOHCTPYHUPOBAHHMS KPETICKHBIX JeTalIeH, UX pacyer.

Tema 12.Pacuer 1 KOHCTPYHPOBAHUE 3JIEMEHTOB anmapaToB 0apadaHHOTO
o0opyI0BaHUs

PacueT ob6euaek Bpararonmxcs Harpy>KeHHBIX anmapaToB. JIEeMEHTHI
KOHCTPYKITUHU OTIOPHBIX YCTPOMCTB OapabaHHOTO 000pY0BaHUS: OaHIaXKHU,
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ONIOPHBIE W YNOPHBIE POJMKHU.

Pacyet cBOOOIHO HAZAETOTO U KECTKO CKPEIJICHHOTO C KOPIycoM OaHaxa.
KoncTpynpoBanue u pacyer ONopHBIX U YHOPHBIX pOJMKOB. KOHCTpyKIIMK
YIUIOTHEHUU.

3.4  TemaTuka ceMHHAPCKHX/MPAKTHYECKHX U J1a00PATOPHBIX 3aHATHIA

3.4.1. Cemunapckue/npakTuieckue 3aHATUS

IIpakTuyeckoe 3ansaTue 1. Pacuer TOHKOCTEHHBIX 00€UaeK Ha MPOYHOCTh

IIpakTuyeckoe 3ansTHe 2. PacueT TOHKOCTEHHBIX 00eUaeK Ha yCTOMUHNBOCTh

IIpakTuyeckoe 3ansaTue 3. KoHcTpyrpoBaHue u pacyeT JHUIL allllapaToB

IIpakTHyeckoe 3ansaTHE 4. YKpEIJIEHUE OTBEPCTHI B CTEHKAX annapaTroB

IIpakTuyeckoe 3ansaTue S. KoHcTpyKInu 1 pacdeTr (praHIEBBIX COCTUHEHUM

IIpakTuyeckoe 3ansitue 6. Pacyet 1 KOHCTPYHUpPOBaHUE SJIEMEHTOB KOKYXOTPYOHBIX
TEIUIOOOMCHHHUKOB

IIpakTu4yeckoe 3ansitue 7. Pacuet onop anmaparos

IIpakTuyeckoe 3ansitue 8. Pacu€T KOJOHHBIX amlapaToB HA BETPOBYIO HATPY3KY

IIpakTuyeckoe 3ansitue 9. ToncToCTEeHHBIE COCY/IBI U AlNIAPaThI

3.4.2. JIaGopaTopHbIe 3aHATUS

JlaGopaTopHoe 3ansitue 1. PacyeT TOHKOCTEHHBIX 00€Yaek Ha MPOYHOCTh
JlaGopaTopHoe 3aHsTHE 2.PacyeT TOHKOCTEHHBIX 00€UacK Ha YCTOHYHBOCTD
JlabopaTopHoe 3ansitue 3. KOHCTpyHpOBaHUE U pacueT JHHUIL allapaToB
JladoparopHnoe 3ansitue 4. KoHCTpYyKIIUU U pacyeT (JIaHIEBBIX COSAMHEHUIN
JlabopaTopHoe 3ansiTue S.Pacyer onop anmnapaTtos

JlaGopaTopHoe 3ansiTHe 6.PacyéT KOTOHHBIX anmapaToB Ha BETPOBYIO HATPY3KY

3.5  Temaruka KypcOBbIX IPOEKTOB (KypCOBbIX padoT)

1. KoHcTpykTuBHas pa3paboTKa U MPOYHOCTHOM pacueT KOKYXOTpyOHOTO

TEII00OMEHHHUKA.

KoncTpykTuBHas pa3paboTka v MPOYHOCTHOM pacueT BHIIAPHOTO armnapara.

3. KonctpyktuBHas pa3paboTKa v NPOYHOCTHOM pacyeT peKTU(HUKAIIMOHON
KOJIOHHBI.

N

4, Y4eOHO-MeTOAMYECKOE U HHPOPMAIIMOHHOE 00ecTiedeHue

41  OcHoBHasl JIUTEpaTypa
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1.Cemakuna, O. K. MamvuHsl 1 anmaparsbl XUMHUYECKHUX,
HedTenepepadaThIBaIOMNUX U HEPTEXMMUUICCKHUX ITPOU3BOJICTB : yueOHOE
nocobue / O. K. Cemaxkuna. — Tomck : TITY, 2016. — 154 ¢. — ISBN
978-5-4387-0693-9. — Texcr : anexTpoHHbIH // JIaHb : 37IEKTPOHHO-
oubmuoteunas cucrema. — URL: https://e.lanbook.com/book/107722

4.2  ]JlomoJHUTeJbLHAS JINTEPaTypa

1. Bunorpanosa, FO. B. PacueT u KOHCTpyHpOBaHKE MalIMH U aIllapaTos :
yueoHoe mocooue / KO. B. Bunorpamosa, E. A. ®uankoBa, B. B.
UYepsenoB. — Bosoraa : BIMXA um. H.B. Bepemaruna, [6. 1.]. —
Yacts 1 : Pacuer o6omouek — 2015. — 128 c¢. — ISBN 978-5-98076-
183-7. — Texcr : anekTpoHHEIH // JlaHb : 3JIEKTPOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/130726

. Bunorpanosa, FO. B. Pacuet u kOHCTpynpOBaHME MAILIMH U allllapaTos :
yuebHoe mnocooue / KO. B. Bunorpamosa, E. A. ®uankosa, B. B.
YepsenoB. — Bonorga : BTMXA um. H.B. Bepemaruna, [6. 1.]. —
Yacts 2 : Pacuer mmactun — 2016. — 82 ¢. — TekcrT : 3neKTpoHHBIi //

Jlanb  :  2JekTpoHHO-OMOMMoOTeuHas  cuctema. —  URL:
https://e.lanbook.com/book/130725

4.3  DaexkTpoHHBIE 00pa3oBaTeIbHbIE PeCYPChI

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

44  JluueH3MoHHOe M CBOOOJHO  pacHmpocTpaHsieMoe  NPOrpaMMHOe

odecmeueHune

1. He npenycmoTpeHo

45  CoBpeMmeHHble npodeccHoHATbHbIEe 0a3bl JAHHBIX U UH(OPMaIlUOHHBbIE

CIIPaBOYHbIC CHCTEMbI
1. He npegycmotpeno

S. MarepuajnbHO-TEXHHYECKOe o0ecreyeHmne

Jlekuu ¢ MPUMEHEHUEM MYJIbTUMETUITHOTO 000PYAOBaHUS MMPOBOAITCS B ayauTopusx 4409
nu 4410. IlpakTueckue U CEMUHApPCKUE 3aHATHS MPOBOJATCA B ayauropuu 4408 ocHaieHHON
HEOOXOJIMMBIM KOJIMYECTBOM IE€PCOHATIBHBIX KOMIBIOTEPOB JIJIsl BBIMOJHEHUS PacueTHBIX paloT.

Jlaboparopubie paboTel mpoBomsATcs B ayautopun 4408, a Takxke 4102,
a00paTOPHBIMU U HAYYHO-UCCIIET0BATEILCKUMHU YCTAHOBKAMU.

OCHAIIIEHHOU


https://e.lanbook.com/book/130726
https://lms.mospolytech.ru/course/view.php?id=3404

12

6. Mertoanveckue peKOMeHIAUN

6.1 MeToanueckue peKOMEHIANMH /15l MPenoaaBaTeis 10 OPraHNu3anuu
o0y4eHust

OCHOBHBIM TpeOOBaHHEM K IIPEIOIaBAHHIO TUCLUIUIMHEI ABISETCS TBOPUECKUH,

POOJIEMHO-THAIOTOBBIN TIOIX0/1, TO3BOJISIONINN TOBBICUTh HHTEPEC CTYEHTOB K

COJIEp’KaHUI0 y4eOHOro MaTepuaa.

OcHoBHas (hopMa N3ydeHUS U 3aKPETICHUS 3HAHUH 110 ATOH JUCUUIUINHE — JEKIIMOHHAS
u npakrtryeckas. [IpernogasaTens T0KEH IIOCIEA0BATEIBHO BEIUUTATH CTYIACHTAM Pt
JIEKLIUH, B X0/1€ KOTOPBIX CIEAYET COCPENOTOYNTh BHUMAHKUE HA KIIFOYEBBIX MOMEHTaX
KOHKPETHOI'O TEOPETUYECKOr0 MaTepHalla, a TAKKE OpPraHU30BaTh IIPOBEACHUE
MPAKTUYECKUX 3aHATUH TaKUM 00pa30M, 4TOOBI aKTUBU3UPOBATh MBIIUIEHUE CTYIEHTOB,
CTUMYJIUPOBATh CAMOCTOATEIBHOE U3BJICUEHUE MU HEOOX0JMMOM HH(OpMaIiy n3
Pa3IMYHBIX UCTOYHUKOB, CPAaBHUTEIIBHBIN aHAJIN3 METOJOB PELICHUH, COIIOCTABICHUE
IIOJIYYE€HHBIX PE3ybTaTOB, (POPMYIUPOBKY U apryMEHTALIMIO COOCTBEHHBIX B3IJIS0B Ha
MHOTHE CIIOPHBIE MPOOIIEMBI.

OcHOBY y4eOHBIX 3aHATHH MO0 AUCIUILINHE COCTABIISAIOT JIEKIUH. B porecce o0y4yenus
CTY/IEHTOB UCIOJb3YIOTCS PA3JIMUHbIE BUBI YUEOHBIX 3aHATUH (ayAUTOPHBIX U
BHEAyIUTOPHBIX): JIEKIIUHU, CEMUHAPCKUE 3aHITHSI, KOHCYIbTallMK U T.4. Ha nepBom
3aHATUM 110 JAaHHON y4eOHOM TUCIMITIIMHE HE0OX0IMMO 03HAKOMUTH CTYJEHTOB C
IIOPSIAKOM €€ U3YYEHHUsI, PACKPBITh MECTO U POJIb JUCLHUILIMHBI B CUCTEME HayK, €€
IIPAKTUYECKOE 3HaUEHHE, JOBECTU J0 CTYIEHTOB TpeOOBaHUS Kadeapbl, OTBETUTh Ha
BOIIPOCHI.

IIpn moAroTOBKE K JIEKIMOHHBIM 3aHATHAM 110 Kypcy «KoHCTpynpoBaHue U pacuer
3JIEMEHTOB 000pYyI0BaHHA» HEOOXOANMO ITPOAYMATh IIaH €0 IMPOBEACHUS, COJICpKAHUE
BCTYNUTEIbHOW, OCHOBHOM U 3aKJIFOUATEIBHON YaCTH JIEKIIMH, 03HAKOMHUTHCSI C
BO3MOKHBIMU U3MEHEHUSIMUA B HOPMAaTUBHO-TEXHUYECKON TOKYMEHTALlHA, HOBUHKaAMHU
y4eOHOM U METOIMUECKOM TUTEpaTyphl, MyOIUKALUIMU IEPUOANYECKOH ITe4aTH Mo TeMe
JIEKLIMOHHOIO 3aHATHUS, ONPENEIUTh CPEACTBA MAaTEPUATIbHO-TEXHUUECKOT0 00eCcTIeueHHS
JIEKIIMOHHOI'O 3aHATHUS U NOPAIOK UX MCIOJIb30BaHUSA B XO1€ YTCHUS JICKIUU. Y TOUHUTH
IIJIaH IIPOBEICHUS PAKTUYECKOTO 3aHATHS 10 TEME JIEKIIHH.

B xoz€e 1eKIMOHHOr0 3aHATHS Ipeno/iaBaTesb J0JKEeH Ha3BaTh TeMy, yueOHbIe
BOIIPOCHI, 03HAKOMUTB CTYJEHTOB C IEPEYHEM OCHOBHOM M JONIOJIHUTEIBHON JINTEPATYPhI
10 TEME 3aHATHUS.

Bo BcTynuTenbHON YacTu JIEKIMH 000CHOBATh MECTO U POJIb U3y4aeMOil TEMBI B
y4eOHOM TUCHHUIUIMHE, PACKPBITh €€ MpakTHuyeckoe 3HaueHue. Ecnu untaercs He nepBas
JIEKLKs, TO HEOOXO/IMMO yBSI3aTh €€ TEMY C IPEAbLAYIIEH, HE HapylIasi JIOTUKH U3JI0KEHUS
yueOHoro Matepuaia. JIekiuto cienyer HauuHaTh, TOJIbKO YETKO 0003HAaYMB €€ XapakTep,
TEMY U KPYyT T€X BOIIPOCOB, KOTOPHIE B €€ X0€ Oy1yT paCCMOTPEHBI.

B ocHOBHOII yacTu JEKIMHU CIIeIyeT PaCKphIBaTh COJIEpKaHUE yUeOHbBIX BOIPOCOB,
AKIIEHTUPOBATh BHUMAHHE CTYJCHTOB HAa OCHOBHBIX KAaTE€TOPHUsIX, SBJICHUSX U ITpolieccax,
0COOEHHOCTSIX MX MPOTEeKaHUs. PacKpbIBaTh CYIIHOCTh M COZAEP)KaHUE PA3IUUYHBIX TOUEK
3peHusl U HAy4YHbIX MMOJX0/I0B K OOBSICHEHUIO T€X WM UHBIX SIBJICHUN U IIPOIECCOB.
Crenyer apryMeHTHPOBaHO 00OCHOBATh COOCTBEHHYIO MO3UIIHIO 110 CIIOPHBIM
TeopeTndeckuM BonpocaM. [IpuBoauTe npumepsl. 3a1aBaTh 110 X0y U3J10KEHUS
JEKIMOHHOI0 MaTeprasa puTOPUUECKHE BOIIPOCHI U CAMOMY JJaBaTh Ha HUX OTBET. DTO
CHOCOOCTBYET aKTHBM3AI[MH MBICTUTENIbHOM AESITEIbHOCTU CTYA€HTOB, MOBBIILIEHUIO UX
BHMMAaHUS U UHTEpPECa K MaTepuaiy JIEKLUUH, ee coaepkanuto. IIpenonasarens qomkex
PYKOBOJUTH pabOTOM CTYIEHTOB 110 KOHCIIEKTUPOBAHUIO JIEKIIMOHHOTO MaTepHara,
MOTYePKUBATh HEOOXOAMMOCTh OTPAKEHHSI B KOHCIIEKTaX OCHOBHBIX ITOJIOKEHHI
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M3y4aeMoil TeMbI, 0CO00 BBIJIEIISIS KAaTETOPUIHBIN ammapar.

B 3akmounTensHON YacTu IEKIMKA HE00X0AUMO ChOpMyITHPOBATH OOIIHE BHIBOIBI
10 TEME, PACKPBIBAIOIINE COJIEPKAHNUE BCEX BOIPOCOB, MOCTABJICHHBIX B JIEKIUU. OOBSBUTH
IUIaH OYEPEHOTO CEMUHAPCKOT0 WM JIa00PaTOPHOTO 3aHSATHS, JaTh KPATKUE
PEKOMEHIALlUY 110 MOJATOTOBKE CTYIEHTOB K CEMHHApy Wi JlabopaTopHoOii padore.
OmnpenenuTb MecTo ¥ BpeMs KOHCYJIbTAI[H CTYIEHTaM, [TOYKEJIaBIINM BBICTYIIHTh Ha
CEeMHUHApE C IOKJIaIaMH U pedhepaTamu 1o aKkTyaabHBIM BOIIPOCaM 00CYK1aeMOM TEMBI.

Lesb NpakTUYECKUX 3aHATUH 00ECIIEUUTh KOHTPOJIb YCBOCHHS yU4eOHOTO
Marepuana CTyAeHTaMH, PacIInpEeHUe U YIiyOIeHHe 3HaHUH, TOTYyYEHHBIX MU Ha JICKIHSIX
U B X0JI€ CAMOCTOSITEIbHOM paboTsl. [ToBbienne 3¢ppeKTUBHOCTH MPAKTUIECKUX 3aHATUI
TOCTUTACTCS TIOCPEICTBOM CO3/IaHHsI TBOPUECKOIM 00CTaHOBKH, PACIIOararomeii CTyIeHTOB
K BBICKa3bIBAaHUIO COOCTBEHHBIX B3TJISI0B M CYXKACHUH 110 00CYKJaeMbIM BOIIPOCAM,
’KEJaHUIO Y CTYJCHTOB OPa0OTaTh y TOCKH IPH PEIICHNH 3a/1ad.

[Tocne kaxa0ro JEKIMOHHOTO U MPAKTHYECKOTO 3aHATHUS ClIENIaTh
COOTBETCTBYIONIYIO 3alUCh B )KypHAIaX ydeTa IOCEHIaeMOCTH 3aHATUH CTyIeHTaMH,
BBISICHUTB Y CTAPOCT Y4EOHBIX TPYI MPUYUHBI OTCYTCTBHS CTY/ICHTOB Ha 3aHATHUSX.
[TpoBOANTH TPYNIIOBBIC M MHANBHUYaTbHBIE KOHCYJIBTAIUU CTY/ICHTOB IO BOIIPOCAM,
BO3HUKAIOIINM Yy CTYACHTOB B XOJI€ UX IMOJATOTOBKH K TEKYIIEH U IPOMEKYTOUHOM
aTTeCTaIMH 110 y4eOHOH JUCIUIIIMHE, PEKOMEHI0BaTh B IOMOIIb Y4eOHbIE U IPYTHe
MaTepHalIbl, a TAKXKE CIIPABOYHYIO JTUTEPATYPY.

W3yueHne TUCIUTUINHBI 3aBEPIIACTCS 3a4ETOM HITH SK3aMEHOM.

[IpenogaBaTesb, MPUHUMAIOLIMN 3a4ET WM SK3aMEH, JIMYHO HECET OTBETCTBEHHOCTBH 32
MIPABUILHOCTH BBHICTABIICHHS OIICHKH.

6.2 MeToauveckue yKa3aHus 1JI 00y4al0IMXCH 110 OCBOCHUIO TUCHUTIIMHBI

CamocrosTenbHas paboTa sBISETCS OJHUM U3 BHUJIOB IOJy4yeHHs 0Opa30BaHUS
o0yJaroIMMHUCs 1 HalpaBJieHa Ha:

U3y4yeHHE TEOPETUYECKOro MarepHaja, MOJArOTOBKY K JIEKLIMOHHBIM W CEeMMHApCKUM
(TpakTUYECKUM) 3aHATUSIM

BBINTOJIHEHNE KOHTPOJIBHBIX 33 JaHUH

MOJrOTOBKA K TECTUPOBAHUIO C MCIIOJIB30BaHUEM 00111€00pa30BaTeILHOIO MOpTaa.

CamocrosiTenbHass paboTa CTYIEHTOB TMPEACTAaBISET CO00M BakKHEHIEe 3BEHO Yy4eOHOTO
mporecca, 0e3 TMpaBWJIBHOW OpraHM3allid  KOTOPOTro OO0ydarouuiics He MoXKeT ObITh
BBICOKOKBATA(DUIIUPOBAHHBIM BBIITYCKHUKOM.

CTyneHT M0/KEeH MOMHUTbh, YTO MPOBOJUTH CAMOCTOSATENbHBIE 3aHATHUS CIEAYET PETyJspHO.
OdeHb BaXHO MPUJIOKUTH MAKCUMYM YCHJIM, BOJIM, 4TOOBI 3acTaBUTh ceOs paboTaTh C MOJHON
Harpy3Ko# c MepBoro JHs.

He cnepyer oTknaapiBaTh paboTy Takke H3-3a HepabO4ero HACTPOEHMSI WM OTCYTCTBHS
BIOXHOBeHUs. HacTpoeHue HyxHO co3gaBaTh camoMy. [loHHMMaHne HEOOXOIUMOCTH BBITTOJIHEHUS
paboThl, 3HAHUE 11, OCMBICICHUE MEPCIIEKTUBBI OJIarONpPUATHO BIUSIOT HA HACTPOCHHUE.

Kaxxaplif cTyleHT OOJKeH caM IUIAaHUPOBAaTh CBOIO CaMOCTOSITENIbHYIO paboTy, MCXO0nsd W3
CBOMX BO3MOXHOCTEH M NPUOPHUTETOB. DTO CTUMYJIHMPYET BBINOJHEHUE PabOThI, co3/1aeT Oosee
CHOKOWHYIO OOCTaHOBKY, YTO B UTOT'€ MOJIOKHUTEIBHO CKa3bIBA€TCA HA YCBOEHUHU MaTepHuaa.

BaxHo monHee ydecTb 0OCTOSTENBCTBA CBOCH pabOTHI, YACHUTD, YTO SBJISIETCS TJIaBHBIM Ha
JAHHOM JTare, Kakylo MOCJEeI0BaTeNbHOCTh pabOThl BHIOPATh, YTOOBI BBIMIOJHUTE €€ Jy4lle U C
HaMMEHBUIMMHU 3aTpaTaMH BPEMEHU U SHEPTHH.
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Jiis T1o0TBOpPHOI paboThl HEMalOBa)XKHOE 3HAYCHHE HMeeT OOCTaHOBKAa, OpraHU3alus
pabouero mecta. HyxHO 100UTBCS, YTOOBI MECTO PabOThl IO BO3MOXHOCTH ObUIO IOCTOSTHHBIM.
PaboTa Ha mpUBBIYHOM MecTe JiesiaeT ee Oosee I0A0TBOPHO. I[IpoiyKTHBHOCTE pabOTHI 3aBUCUT OT
IIPaBWJIBHOT'O YEPEJOBAHMS TPYy1a U OTAbIXa. [[0aTOMY Kaxable 4ac Win [1Ba CIENYET AeIaTh IEPEPHIB
Ha 10-15 munyT. BbhIXOAHBIE AHM JIydllle MOCBATUTH AKTUBHOMY OTHABIXY, 3aHATUSAM CIOPTOM,
IIPOryJIKaMU Ha CBEXKEM BO3JlyXe U T.1. Jlaxe nepekitoueHue ¢ OJHOro BUJIa YMCTBEHHOM paboThl Ha
JPYTrOil MOXET CIIy’KUTh AKTUBHBIM OTABIXOM.

CryneHT [0JKeH IOMHHMTb, YTO B Ipoliecce OOy4YeHMs BaKHEHIIYIO pOJIb MIpaeT
caMmocTosiTeNbHas padoTa ¢ KHUroi. Hayuntbcsa paboTaTh ¢ KHUrol — BaykHeWIIast 3a1a4a CTy/eHTa.
be3 aToro HaBbIka Oy/JeT Ype3BbIYAIHO TPYAHO U3Y4aTh IPOTPAMMHBINA MaTepHaj, U MHOTO BpEMEHHU
OyzeT MoTpadyeHO HepaluoHanbHO. PaboTa ¢ KHUIOM CKIaabIBaeTcss M3 yMEHUs 10a00paTh
HEOOXO/MMBIE KHHUTH, pa3o0paTbCsi B HHUX, 3aKOHCIEKTHPOBATh, BHIOpAaTh TJIaBHOE, YCBOUTH M
IIPUMEHUTDH HA IIPAKTHKE.

7. @DoH/I OLIEHOYHBIX CPEJICTB
7.1  Mertoabl KOHTPOJISA U OLICHUBAHNS Pe3yJIbTATOB 00y4eHus!

[TpomeskyTouHas arTecTalus 0Oydaronmxcs B opMe 3K3aMeHa IPOBOJAUTCS 110 pe3yIbTaTaM
BBIIIOJTHEHUSI BCEX BUJOB y4eOHON pabOThl, MPEJyCMOTPEHHBIX Y4YEOHBIM IUIAHOM IO JaHHOMN
JUCLUIUIMHE (MOAYII0), IPU 3TOM YUUTBIBAIOTCS PE3Y/IbTAThl TEKYILET0 KOHTPOJIS YCIEBAEMOCTH B
TeyeHue ceMecTpa. OLEHKa CTENEHU AOCTHXKEHHS OO0YyYarolMMHUCA IJIaHUPYEMBIX PpEe3YyJIbTaToOB
o0y4yeHMs MO JAUCUUIUIMHE (MOJIYJI0) MPOBOAMTCA MPENOAABATENIEM, BEAYLIUM 3aHATHS 110
JUCHUIUIMHE (MOJYJII0) METOJIOM 3KCIEepTHOH olieHkH. [1o nToram mpoMexyTouHO# aTTecTaluy Mo
JUCLUIUIMHE (MOJTYJII0) BBICTABIISIETCS OLIEHKA «OTIUYHOY, «XOPOIIO», «YIOBIECTBOPUTEIBHO» MU
«HEYJIOBJIETBOPUTEIHHOY.

K npomexyToyHOH aTTecTanyy JOMYyCKarOTCsl TOJIbKO CTYJEHTHI, BHIMOJIHUBIINE BCE BHJIbI
y4eOHO paboThI, peIyCMOTpEeHHbIE pabouelt mporpammoiil o nucuuminHe «KoHcTpyrpoBaHue u
pacueT JIeMEHTOB 000pYIOBAHUS OTPACITH

Bun pabotst @opMa OTYETHOCTH U TEKYIErO0 KOHTPOJIS
[TpakTueckue OdopmieHnsie OTYETHI (>xypHau) MPAKTUYECKUX pabor,
paboThI MPEAYCMOTPEHHBIX paldoueil MmporpaMMoi TUCHHUILIMHBI C OTMETKOM
IpenojiaBaTeNsi  «yAOBJIETBOPUTENILHO/XOPOILIO/OTINYHOY, eciu
BBITIOJTHEHBI U 0()OPMIIEHBI BCE PadOTBHI.

Tecr OneHka npenojaBarest «yJ0BIETBOPUTEIbHO/XOPOILIO/OTIMYHOY, €CIIN
pe3yJbTaT TeCTUPOBaHUs 1o mikane (myHKT 7.2.3) cocraBisieT 6onee 41
%.

KypcoBoii mpoekt PaboTa crynenTa, BKITIOUAONIAsk aHATUTUYECKYIO, TPAUIECKYIO U

pacueTHyI0 4acTH, U MPEACTaBISIONAas cOO0H 3aKOHUEHHOE pEeIICHHE
MOCTaBJIICHHOM 3aJ]1a4i B paMKax U3y4aeMOW JUCIUTUTAHBI
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1.1 IlIkajga u KpUTEPHUHU OLIEHUBAHUS Pe3yJIbTATOB 00y4YeHUS

7.2.1 Illkana oneHUBaHUs MPAKTHYECKUX PadoOT

[IIxana oneHUBaHUsA Ormcanme

HeynosnerBoputensHo | He BbImosiHeHbI TPeOOBAHUS K HAMMCAHHUIO M 3aIIUTE MPAKTHYCCKOM
paboThI: HEMpaBWIBHO oQopMIIeHa paboTa, HEMPABUIHHO MOJICYUTAHBI
3HAYEHHsI, He CHOPMYIMPOBAH BBIBOJIL.

VY 1OBJIETBOPUTEIBHO BbimosiHeHbI He Bce TPeOOBaHUS K HAMMCAHUIO U 3aIUTE MPAKTUICCKOM
paboThL: HENpPaBUIBHO opopmieHna  pabora, HETPaBUIEHO
cOpMyIHPOBaH BBIBOJI, HO MPABUIILHO MOACYMTAHBI 3HAUCHUS.

Xoporiio BrimonHeHsl Bce TpeOOBaHUs, HO C HEJOYETaMU: HE3HAYMTEIIbHBIC

omnOku B OQOpMIEHHH PabOTHl, HETOYHOCTH B (HOPMYIHPOBKE
BBIBO/IOB. [IpaBMIIbHO MOICUNTAHBI 3HAYCHHUSL.

OtnryHO BrimonHeHbl Bce TpeOOBaHMS K HANKMCAHUIO U 3alIUTE MPAKTHUECKOU
paboTBI: BEpPHO TIOJACYUTAHBI 3HA4YCHHS, C(HOPMYIUPOBAH BBIBO/I,
co0J1r01eHbI TpeOOBaHUS K 0(hOPMIICHHIO.

7.2.2 Illkajga KypcoBOro nNpoeKkTa

[Ixana oneHUBaHUA Orncanue

HeynosnersopurensHo | He BBIIOIHUI IPOEKT B [TOJIHOM 00bEME, HE 3HAET 3HAYUTEILHOU YacTH
IPOrpaMMHOI0  MaTepuaia, [JONycKaeT CcepbE3Hble OUIMOKH, C

00JIbIIUMU 3aTpyJHEHUSIMU IIPUHUMAET IIPAKTUYECKUE
KOHCTPYKTUBHBIE PELICHHUS.
VY 10BIETBOPUTEITLHO BbINONHUI NPOEKT B MOJHOM 00BEME, HO OCBOWJI TOJbKO OCHOBHOM

Marepuana IporpamMMmbl, JOIYCKAaeT HETOYHOCTH, HEJOCTATOYHO
MpaBWIbHBIE (POPMYIMPOBKH, HCHBITHIBAECT 3aTPYAHEHUS B MPHUHITUU
MIPAKTUYECKUX KOHCTPYKTUBHBIX PELICHUMN.

Xopomo BbinonHun mpoekT B MOJHOM 00beMe, TBEPAO 3HAET MPOTrpaMMHBIN
Marepuan, IpaMOTHO M II0 CYLIECTBY €r0 M3Jaraer, He JOIyCKaeT
CYIIECTBEHHBIX HETOYHOCTEM B OTBETE HAa BOIpPOC, BIIAJEET
HEOOXOJWMBIMH ~ yYMEHUSIMM W HaBbIKAMH NP NPUHATHU
KOHCTPYKTHUBHBIX PELICHHUM.

OTtnuaHO BBINONMHUI DIPOEKT B MOJHOM 00beMe, INTyOOKO M MIPOYHO OCBOMII BECh
MaTepuaj MmporpamMmbl 0OyueHUs, UCUEPIIBIBAIOLIE, MTOCIEI0BATENbHO,
IrPaMOTHO W JIOTUYECKH CTPOMHO €ro M3jaraer, He 3aTpyJIHseTcs ¢
OTBETOM IIPH U3MEHEHHUU 3a/1aHNUs, IPAaBUILHO 0OOCHOBBIBAET MPUHSTHIE
KOHCTPYKTUBHBIE PEIICHHUS.

7.2.3 lIIkaja olleHUBAHUSA TECTA
PeSy.TIBTaT TeCTHpOBaHI/Iﬂ OLCHUBACTCA I10 HpOHeHTHOfI IKaJIC OILICHKHU.

Ornenka KonraecTBo NpaBHIIBHBIX OTBETOB
OTnnuHO ot 81% mo 100%
Xoporo ot 61% no 80%
Y 10BNIE€TBOPUTENHHO ot 41% no 60%
HeynosnerBoputenbHO 40% u MeHee MpaBUIILHBIX OTBETOB
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7.2  OueHO4YHbIE CPeACTBA

7.3.1. Tekyuii KOHTPOJIb

7.3.1.1 IIpumepsbI TeCTOBBIX BONPOCOB 10 AucuuiIuHe «KoHCTpyHupoBaHue U pacuer
3J1EMEHTOB 000PYA0BAHMSA OTPACIH»

1. YkaxxuTe npaBUIIbHBIN MOPAIOK IPOBEACHUS PACUETOB IPHU MIPOSKTUPOBAHUN 000PYIOBAHUSL:
1) KOHCTPYKTOPCKHI pacyeT TEXHOJIOTHYECKHUI pacyeT T'UAPaBIMYESCKHI pacyeT
IIPOYHOCTHOM pacyer;

2) TEXHOJIOTHYECKHH pacyeT KOHCTPYKTOPCKHIA pacueT MPOYHOCTHOM pacuer
TUAPABIMYECKUI pacyer;

3) TEXHOJOTMYECKHI PacyeT TUIPABIMYCCKHUI pacyeT MPOYHOCTHOMN pacyeT
KOHCTPYKTOPCKHUH PaCUeT;

4) ruApaBINYECKUIi pacueT KOHCTPYKTOPCKHIA pacyeT TeXHOJOIMYECKHUil pacuer
IIPOYHOCTHOM pacyer;

2. CriocoOHOCTH armapara CONPOTHBISTHCS Ae(OpPMALIUSIM — ITO
1) npo4YHOCTH;
2) yCTOHYUBOCTb;
3) JKeCTKOCTb;
4) repMETHYHOCTb.

3. MakcuMainbHble pa3Mephl alnapara, J0IMycKaeMble Ul IEPEeBO3KH 110 XKeJIe3HOU topore 6e3
COIJIaCOBaHUs C aJMUHUCTpALIUEN

1) 2,2 m;

2) 3,2 m;

3) 4,2 m;

4)5.2 wm.

4. NI36pITOYHOE JaBJIeHUE cpeibl B annapare npu Temmneparype 20°C (6e3 yuera
THJIPOCTATUYECKOTO IABJICHUS CPEIbI) — OTO

1) ycroBHOE faBlieHHUE;

2) pacueTHOE JIaBIICHHUE;

3) mpoOHOe aBICHHE;

4) pabouyee 1aBIICHHE.

5. IIpu KOHCTpYyHpPOBaHUH JTUTOM annapaTypbl BHyTPEHHHE EPErOPOIKH JOKHBI ObITH TOHBIIIE
Harpy>K€HHbIX CTEHOK Ha

1) 5-10%;

2) 10-20%;

3) 20-30%;

4) 30-40%.

6. IIpu KOHCTPYHPOBAHUH JIMTOH amlapaTypbl HE PEKOMEHTyeTCs OTJIUBATh JCTAIH U3 Yyr'yHa
TOJILIUHON OoJiee

1) 40-50 mwm;

2) 50-60 mm;

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

7. Yro siBNsIeTCS LEIbI0 TEXHOJIOTUYECKOTo pacyera’?
1) onpeneneHue TUAPABINIECKOrO COMTPOTHUBIICHUS alapara,
2) ompeielieHHe OCHOBHOTO pa3Mepa ammapara;
3) onpeeneHye MPOYHOCTHBIX Pa3MEPOB allapaTa;
4) onpeiesieHre KOHCTPYKTHBHBIX Pa3MEPOB arapara.

8. YkaxxuTe NpaBUIbHBINA NOPSAOK Pa3pabOTKH KOHCTPYKTOPCKOM TOKYMEHTAIIHH:
1) TeXHUYECKOE 3a/JaHUEe TEXHUYECKOE MPEUIOKCHUE ICKU3HBIN MPOSKT TEXHUUYCCKUH
MIPOEKT;
2) 3CKHM3HBIN MPOEKT TEXHUYECKOE 3aJaHUEC TEXHUUCCKUHN MPOSKT TEXHUYECKOES
IIPEUIOKEHUE;
3) TexHHYECKOE 33/1aHke ICKM3HBIN MPOEKT TEXHUYECKUN MPOEKT TEXHUYECKOES
IIPEUIOKEHUE;
4) 3CKU3HBIN MPOSKT TEXHHUYCCKOE MPEIIOKEHNUE TEXHHUUCCKOES 3a/IaHHe TEXHUYCCKUN
MIPOEKT;

9. YkaxuTe, 10 KaKoi 3aBUCUMOCTH ONpeeNsieTcss IpoOHOE NaBJIeHUE I BCEX COCYIOB, 3a
UCKITIOYCHUEM JTUTHIX

[6]20
=2,0-p-
pnp P [6], ’

1. 7
X pWJIQS-p-%g%-;
. P, =L75: p% ;

10. Vxkaxwurte MMPaBUJIbHYIO 3aBUCUMOCTD JIS1 OIIPEACTICHUS HUCIIOJIHUTEIHLHOM TOJIIHMHBI CTCHKHA S
9JICMCHTA COCYyJa UJIH aIlliapara

L $=25,-C.
) SzS+C.
3 S<S,-C.
4 S<S+C.

11. VxaxwuTe, Kakue 000JI0YKH OTHOCSATCS K TOHKOCTCHHBIM

D

ZH 50,05
1. D ;

Du 5 04
2. D :

D

— <0,05

3. D ;
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12. Vkaxure, Kak COOTHOCSTCS MEPUAMOHAIIbHBIC U TAHT€HIIMAJIbHbBIC HAIIPSKEHUS B
TOHKOCTEHHOM LIWINHAPUYECKOMN 000JI0UKE, HArPY>KEHHON BHYTPEHHUM JJaBJICHUEM

1. 0, =0,

o 8,20,
3 8,=056,
s 8. =156,

13.  Vxkaxwure npaBUIbHYIO 3aBUCUMOCTb ISl OTIPEAETICHUS TOMIINHBI CTEHKU [IMITUHAPUIECKON
o0eyaiiku, Harpy>keHHON BHYTPEHHUM JIaBJICHHEM

s-2PD ¢
1 Bk, —» .
S = . +C
A
3 2[5k, -05p .
S = 95pD +C
a Slo-»
14, VxaxuTe, Kakoe U3 IPUBEIECHHBIX YpaBHEHUH, siBIsieTCs ypaBHeHUeM Jlamiaca
1_ pm pk SR ;
2 6, o, S; :
On O _ Sk
3 pm pk p ’
Pu, Pi_ Sk
4_ 5m 5k p ;

15. VkaxwuTe, 1o KaKoi 3aBUCUMOCTH OTPEICIISIETCS JOMyCKaeMOe BHYTPEHHEE N30BITOUYHOE
JaBJICHUE JJIs IUIHHIPHYECKON o0euaiiku

[ ]_ 2[5](pp(s—c)

PI= R+05(s —c) -
2[5}, (s —c)
[P]=D—_

2 +0,5(s c_);
[p]= 2[5](%(5—6)

3. D+(s—c)
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] Q[S]QJP(S—C)

4 D—(s—c)

16. Vkaxwure, Kak onpenesseTcsl pacueTHOE aBJICHUE MTPU ONPEICICHUN TONIUHBI CTEHKU
ammapara ¢ py0arIkoii, eciii B anmapare BaKyyM, a B pyOaiike u30bITOYHOE 1aBJICHUE

1. P=Ps~ Pus:
2. P 7 Pus:

3. P=Ps;

4, P=Ps*t Pus:

17.  VYkaxwure, 10 KAKOMY YPaBHEHHUIO ONPEAEIAETCS JOIMyCKaeMOoe JaBJIeHUE [T
UWIMHIPUYECKON o0euaiiku, paboTaromiei moja HapyKHbIM JaBJICHUEM

1 pl=max{[p],:[p].}

[r],
[p]- ——==—
l+[bLJZ
) [P]:) .
3 [rl=[p], +[pl:.
[]bh+bh
P 2

4. ;

18. Ykaxure, 10 KAKOMY YPaBHEHHIO CIIEIyeT MPOBEPSITh HA YCTOWYMBOCTD LIMIMHIPUYCCKHIE
oOeuaiiku, paboTaromue Mo 1 COBMECTHBIM JICHCTBHEM CHIIOBBIX (DaKTOpPOB

P F M _(0)_,
1. ][] M) o)) .
i+£+£+ Q2 221
o I\l 7
P _F M _(0Y_,
3. o] [F] [m] \[o]) .
P_F M _(0Y

s ol [F] ] \[2]

19. VkaxwuTe, Kakas MprUYMHA HE TPUBOJNUT K BOSHUKHOBEHHIO KPAECBBIX CHII 1 MOMEHTOB
1. Pe3koe u3aMeHeHME B MEPUIMOHATILHOM HAMPaBICHUU CUIIOBOTO MU (PU3NYECKOTO
napaMmerpa;
2. Hannume nukiImaeckoi Harpy3Ku JASHCTBYIONICH Ha armapar;,
3. Pa3Has j)xecTKOCTh COeTMHAEMBIX JeTalei;
4. CompsbKeHHe 3JIEMEHTOB 00edaeK MoJ yIJIoM;

20. YkaxuTe, Kakoe KOHCTPYKTHBHOE PEIICHHUE MTO3BOJISAET N30ekKaTh BOSHUKHOBEHHUS KPACBBIX
CHJI © MOMEHTOB
1) VYcraHoBKa KOJIEIl 5KECTKOCTH B MECTE COCTMHEHHS DIIEMEHTOB;
2) TlpaBuibHasi OArOTOBKA KPOMOK 3JIEMEHTOB IPH CBApKE;
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3) OOGecrnieueHue OOJBINON TOMIUHBI CTCHKA MEHEE MPOYHOTO 3JICMEHTA,;
4) TlnaBHOE CONPSIKEHUE KPAEB AIEMEHTOB;

21. Vkaxwure, Kakoe THUIIIE HE TOIyCKAeTCs UCTIOIb30BaTh MPU H30BITOYHOM JaBIICHUH OoJiee
0,07 MIla
1. Konndeckoe 0TOOPTOBAaHHOE,
2. DIIUNTHYECKOE;
3.ITimockoe;
4.Cdeprueckoe HEOTOOPTOBAHHOE;

22. YxaxuTe, IIPU pacyeTe Ha OJJMHAKOBOE BHYTPEHHEE N30BITOYHOE IaBJICHHUE, TOIIINHA
KaKoro JAHWIIA OyaeT HauMeHbIIeH

1. ITnockoro;

2. DIUIANTHYECKOrO;

3. Tomycdepuueckoro;

4. Topocdepuueckoro;

23. YKaXHTe MPaBUIHHYIO 3aBUCUMOCTb ISl OTIPEICIICHUS JOITYCKAEMOT0 JaBJICHHUS JIJIs
AIUTUNITUYECKOTO JHUINA, HATPY)KEHHOTO BHYTPEHHUM H30BITOUHBIM JJaBJICHHEM

[]- 2s—o)[5kp
1

R+0,5(s—c);
_2s—o)5lp

2. [P]— R+(S—C) :
[p]- (s—o)5)p

3. 2R+0,5(s —c¢) :

[p]- (s—o)olp

4 7 2R+(s—c).

24. Yxaxure, KAKOMY YCIOBHUIO IOJKHO Y/I0BJIETBOPATH PACCTOSIHUE OT Kpasi AHUIIA 10
OTBEPCTUS

1 120,05Dn .
5 120,1Dn .

3. 120,15Dn .
4 120.2Du .

25. YKaxuTe NpaBUIbHYIO 3aBUCUMOCTb IS OTIPEACTICHHS TOJIIIHHBI CTEHKA KOHUYECKOTO
JTHUIIA, pa0OTAIOMIETO MO/I BHYTPEHHUM HM30BITOUYHBIM JaBICHUEM

§ = PP ]
1 ¢ 2qop[5]—p sina

+c
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_ rD, ) 1 e

2 ¢ 2(pp[5]—p cosa .
S, = pD, 1 +c

s 20,8]-p ga .
L= rD, _ 1 s

TN O e

26. YKaXHATE KOHCTPYKIIUIO TUIOCKOTO JHUIIA, sl KoTopor KodddunueHT K (yunThiBaromumii
KOHCTPYKIIMIO THUIIA U CTIOCO0 COSTMHEHUS €0 ¢ 00euaiikoii) OyaeT HauMEeHBITUM

77N 2.
K _-::_ N 3
1) 2) 3) 4)

S=KK,D £ +c
27. Yto yunThIBaeT KOA(PPUIHECHT Ko 5 sapucumoctn [5]99 JUISL OTIpEIETICHUS
TOJIIIMHBI IUTIOCKOTO MPHUBAPHOTO JTHUINA?
1. Cmoco0 coenuHeHus JHHIA ¢ 00CUaNKOIL;
2. KoHCTpyKIMIO THUIIA;
3. Ocnabnenne THUIA OTBEPCTHEM;
4. Hanuuue yKperuisiFoIuX JIeMEHTOB;

28. Kak OyayT COOTHOCUTHCS pacueTHBIE TONIIMHBI TUIOCKOTO MPUBAPHOTO THUIIA TIPU
Harpy>KeHUHW €ro BHYTPSCHHUM M30BITOYHBIM JaBJICHUEM U HAPY>KHBIM JIaBJICHHCM
1. Byner Gomnbliie Tpy HATPYKEHUU €0 BHYTPEHHUM W30BITOYHBIM JIaBICHUEM;
2. byner Gosbliie MpU HATPYKEHUU €T0 HAPYKHBIM JaBIICHUCM;
3. ByayT oquHaKOBSI,
4. MO>XHO ONPEIEIUTh TOIBKO PACUETHBIM ITYTEM;

29. Yxaxwre, IUIsl KAKOTO THITA JTHUII, HATPY>KEHHBIX HapY)KHBIM JIaBIICHUEM,
OPUEHTHUPOBOYHASI TOJIIMHA CTEHKH MOXET OBbITh ONpeeIIeHa 110 CIIEAYIONIeH 3aBUCUMOCTH

K. R / nP PR
S,p = max —~
510 V10 E72[5]

[Tonychepuueckoro;
OIIMOTHYECKOTO;
Topocdepuyeckoro;

Jly1st Bcex TpeX BBIIICTIEPEUHCIICHHBIX

el N
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30. YkaxuTe npaBUIbHYIO 3aBUCUMOCTb IS OTIPEICTICHHS JOITYCKAeMOT0 JaBJICHUS U3
YCJIOBHSI YCTOMYMBOCTH B IIPE/EIax YIPYroCTH KOHUYECKOIO JHUIIA, HATPYKEHHOIO

HapYXHBIM JaBJICHUEM

[, - 206 me)

1 cosa *(s=e) .
2

P~ 5| b,
, | KK,D .

B =20,8-10“"E_2[100(5’—0)}2'5
3. pE I’IJJB, [ D

0] _26-10°E[100(s—¢) |
" Pl n, K R

31. Ykaxwure, Kakol criocod MpuBapKu NaTpyoKa MTyIepa K napycy anmapara 00ecIeqnT
MUHUMAJIbHYIO KOHLIEHTPALMIO HAIIPSKEHHUH

T _

= U ==

1) 2) 3)
1.1) 2.2) 3.3) 4.2)u3)

32. YKaxuTe OpHEHTHPOBOYHOE 3HAUEHUE CKOPOCTH Ta3a, MPUHIMAEMOM TIPH OTIPE/ICTICHUN
BHYTPEHHETO JUaMeTpa IITyLepa

Lo =0.1-05%/

) ©=1-3" |

®=10-30"

4: ® =30-504/ _’

33. YVkaxuTe NpaBUIbHYIO 3aBUCUMOCTb IS ONIPEICTICHHS BHYTPEHHETO TUaMeTpa marpyoka
HITYIEpa, €CIIU pacxo/ cpenbl Q 3a/1an B Kr/4ac, a TMHEHHas: CKOPOCTh Cpeibl B MaTpyoOKe B

m/c
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d=|2
1. Tw :
_ |40
2 7w -3600 -
d = _4Q
3. O Py

d= —4Q
4 nop,, -3600 |

34. Ykaxure, KaKOMY YCIOBHIO B COOTBETCTBUH ¢ TpeOOBaHUsAMHU PocTexHaa30pa JOKEeH
YIOBJIETBOPATH AMAMETP CMOTPOBOI'O OKHA B anmnapare auamerpom [ < 800 mwm.,
pabotarorm rpu aasieHuu ceoime 0,07 MIla.

1. d= 80mm;
2. d= 120mwm;
3. d=80 mm;
4. d= 120mm;

35. Ykaxure, anmaparsl Kakoro quamerpa, padoraromue npu aasienuu ceoiiie 0,07 MIla, B
COOTBETCTBHUH C TpeOOBaHUSAME PocTeXHan30pa JOKHBI HIMETh JIFOKH

1. D>400mwm;
2. D>600mm;
3. D>800mm;
4. D>1000mm;

36. Ykaxwure, Kakoii OCHOBHOW TIPUHIIMIT 3JI0’KEH B PACUeT YKPETUICHHS OTBEPCTHIMA

1. PacueTHas TONIIMHA YKPETUIAIOUIUX 3JIE€MEHTOB JIOJKHBI OBITH OOJIbIIE WIIM paBHA
pacyeTHOM TOJIIMHBI CTEHKH 3JIEMEHTA B 30HE YKPEIUICHUS;

2. JluaMeTp YKpEIUISIOLIMX 3IEMEHTOB JIOJKEH ObITh OOJIbIIIE IMaMeTpa OTBEPCTHS;

3. CymmapHas pacueTHas IUIOMIAIb CEYCHHUS YKPETUIAIONINX IEMEHTOB B 30HE
YKpEIUIeHUs T0JI’KHA OBITh OOJIbIIIE MM PaBHA PACYETHOM IUIONIAAN BBIPE3aHHOTO
CEYCHHSI,

4. Pacder ykpemieHHsI OTBEPCTUI OCYILECTBIISETCS HA OCHOBE BCEX TPEX
BBILIECTIEPEYNCIEHHBIX TPUHIUIIAX;

37. YkaxnTe MpaBUIbHYIO 3aBUCUMOCTD JIJIST ONIPE/ICIICHUS PACYCTHOTO JUaMeTpa
OJIMHOYHOTO OTBEPCTHUSI, HE TPEOYIOIIEro yKperaeHus

§—C
d, =2 ~0,8 /D, (s—¢)

4

1. R :

- D
d, =2 2= 08| =%
2 Se s—c.

dy=|>—S-1|yD(s-0)

3. Sk X
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d, = S—¢_4 D,
4 Sk s—c

38. VYkaxurte, KaKOMY yCJIOBHIO I0JDKHA COOTBETCTBOBATH IIMPHUHA HAKIIATHOTO KOJIbIIA TIPU
YKpPEIJIEHUU OTBEPCTHI
1. HomxHa ObITH O0JbIIE PACYETHON IIMPUHBI 30HBI YKPETIJICHUS;
2. JlomxHa ObITH MEHBIIIE PACUETHOM IMPUHBI 30HBI YKPEIIICHHUS,;
3. JomxHa ObITh 0OJIBIIE PACYETHOTO AUAMETPA YKPETIIEMOTO OTBEPCTHS;
4. JlomkHa OBbITH MEHbILIE PACUETHOTO JUAMETPa YKPEILIIEMOT0 OTBEPCTHUS.

39. Ykaxwure, o KakuM IapaMeTpaM BHIOMPAIOT CTaHIaPTU30BAaHHBIE (DIaHIIbI
1. Tlo pacueTHOMY JaBICHHUIO M PACUCTHOMY AMAMETPY allapara;
2. Tlo ycnoBHOMY JIaBJICHHIO U pacyeTHOM TOIIIMHE (IIaHIa;
3. [Ilo pacueTHOMY JaBJICHUIO M PACUETHOM TEMIIEPATYPE;
4. Tlo ycmoBHOMY IaBJIEHHIO U YCIOBHOMY IMaMETpy ammapara.

40. YKa)KI/ITC, IIPpH KaKUX YCJIOBHUAX B KAQYCCTBEC KPCIICI)KHBIX 3JICMCHTOB @H&HHCBHX
COC,I[I/IHGHI/Iﬁ AO0IIYCKACTCA HUCITIOJIB30BATh 0O0ITEI

1, P=0.6MIla 1 <200°C -
2. p<16MIla t<250°C -
3, p<4Mlla  <300°C -
4. P<64MIla  t<350°C

41. VxaxuTe, Ha KAKOM PUCYHKE N300pakeHa KOHCTPYKIUS (iaHIla IPUBAPHOTO BCTHIK

46\_ R

a) ) ¢)
1. a) 2.0) 3.B8) 4.a)uo)

42. Vkaxwure, MPU KaKUX JABICHUAX JOIMYCKACTCS MCIOJIb30BATh TUIOCKUE TPUBAPHBIC
(maHIBI
1 P = 0.3MIla .
. ’

2 P, <0,6Mlla |
3 Py <1,6MIIa
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4. P, =64Mlla

43. YkaxuTe, Kakas (popmMa MPUBAJIOYHON MOBEPXHOCTH (PIIaHIIEB JOKHA
HCIIONIb30BATHCS B alllapaTax, padOTAOIIHX MO/ BAKYYMOM, H B alliaparax co
B3PBIBOOIIACHBIMH MJIM TOKCHYHBIMHU CPEICTBAMHU
1. Iwun-nas;

2. Ilnockag;
3. Tlox kpyrityto Uiau BOCBMUYTOJIBHYIO TIPOKIIAJIKY;
4. BeIcTyn — BlaguHa.

44, YkaxuTe, Kakue MPOKIAIKHA UCIIOIb3YIOTCS IS YIUNIOTHUTEILHOM ITOBEPXHOCTH 0T KPYTITYIO
WJIM BOCBMUYTOJIBHYIO TIPOKJIAIKY

1. Hemeraummyeckue;

2. AcOoMeTalInyecKue;

3. KomOuHHMpOBaHHbIC;

4. Meramnudeckue.

45. YkaxuTte NpaBUIbHYIO 3aBUCUMOCTb JUIsl OTIPEENICHUS peaKLUy IPOKIAIKU B pabounx
YCIIOBUSX

R, =0,785D%, -P.
R,=y-n-f; -Eﬁ(;x(,,t(p —aty),
R, =2aD,, -by-m-p. |
R,

:ED('H .bﬂ g .

M w o p e

7
d

46. VYkaxure MPpaBHUIIbHYIO 3aBUCUMOCTD JJI1 YCIIOBUS IIPOYHOCTHU 00JITOB (I)J'IaHI_IeBOFO

COCIUHEHUA
Pm S[5]20; Rsz 3[5]’
1. " Js n-f; :
b

0 P
—a S(p5'0;—"2 <olsf
2 n-f; [ ] n-f; [ ]

3. Rﬂ'”'fas[é]m;Pﬁz'”'FﬁS[‘S]r;
4. Rﬂ-n-fﬁéqo[cS]m;P(n-n-F%Sqo[é‘]!.

47. Yxkaxute MMPpaBUJIbHYIO 3aBUCUMOCTD JIS1 IPOBCPKU HaHpH)KCHI/Iﬁ B CCUCHHUH 51

(daHIa IO YETBEPTOM TUITOTE3€ MMPOUYHOCTH
2 2
L 8 +8, 8.6, <[5],.
. )

V267 +28,° -5,8, <[5],.

2

2 2
Or O (1s]
3. 815/:
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o, +0,

4, ‘\jélék

48. B k0)Kyx0oTpyOHOM TEIII00OMEHHUKE KECTKON KOHCTPYKLIUU TeMIIepaTypa Kopiyca
BBIIIIE TeMIepaTypsl TpyO. Kakue Hanpsbkenus OyayT neiicTBOBaTh B TpyOax
TEMI000OMEHHUKA

<[s],

1. H3sruba;
2. Cpesa;
3. Cxartus;

4, PactsoxeHud;

49. Tlpu yBenMYECHHUH JTMHBI TPYO B KOXKYXOTPYOHOM TEIIIO0OMEHHUKE KECTKON
KOHCTPYKIIMU BEIMYMHA TEMIIEPATYPHOTO YCHITUS
1. YBeanuurcs;
2. YMEHBIIIUTCS,
3. He usmenures;
4. BO3MOXHO OIPEICTUTh TOJILKO PACUETOM.

50. VkaxuTe, Kakoe ypaBHEHHUE CBSA3bIBACT TEMIIEPATYPHBIC YCUIIHS U YIUTHHEHUS TPYO
B TEIUIOOOMEHHHKE
1. Vpasuenue Jlamnaca;
2. VYpasuenue ['yka;
3. ¥YpaBuenue Mu3eca;
4. VYpasuenue Jlame.

51. VYkaxuTe MpaBUIbHYIO 3aBUCUMOCTD JJIsl OMPEICTICHUS TEMIIEpaTyPHBIX YCHIIUIA B
KOXKYXOTPYOHOM TETUIOOOMEHHUKE KECTKOU KOHCTPYKITUU

o At —a Al

1 E R +E(F, :
0 - oAty +o Aty
2 " E,F,+E.F, :
o A —a A
Qx‘ - 1 . 1
3. E.F, E.F; ’
apAt +a Aty
Qr - 1 N 1
4 E,F, E/F,

52. B k0XyX0oTpyOHOM TEIJIOOOMEHHHKE KECTKOW KOHCTPYKITUH CyMMapHas IO b
ceueHHst TpyO OoJIbllIe IO M ceyeHus Kopiyca. I'ne OyayT Oomnbiie
TeMIepaTypHbIC HATPSIKSHUS?

1. B 1pybax;

2. B xopmyce;

3. Byayt onuHakoBH;

4. B03MO>XXHO OTIPENIEUTh TOJIBKO PAacCYeTOM
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53. VYkaxuTte, Kakas U3 MpeArnogaraéMbiX Mep He MO3BOJIUT YMEHBIIUTh

TEeMIIEpPaTypHbIE HAMIPSKEHUSI B KOKYXOTPYOHOM TEIJI00OMEHHUKE

1.

2.
3.
4

o4,
YYT'YHHBIX TPYOHBIX pelieTkax

PopbRE

Pa3memnienue Ha 1eOpMUPYEMOM y4acTKE YKPEIUISIOIIETO JICMEHTa,
Pa3zmenienue Ha 1eopMHUPYEMOM ydacTKe THOKOTO 3JIEMEHTA;
Ob6ecrieueHre CBOOOTHOTO YATUHEHUS APOPMUPYEMOTO IIEMEHTA;
3amena TpyoHOro my4yka Ha U- oOpa3Hbie TPYOBI.

VYkaxute, Kakoi croco0 ciaeayeT UCIOIb30BaTh IS KPEIJICHHs YyT'YHHBIX TPYO B

Pa3zBanbiioBka;
Pa3BanbpiioBKa B KaHABKaX;
Ilatika;

3auekaHka.

55. YkaxuTe npaBIWIbHYIO 3aBUCHMOCTD ISl TPOBEPKHU MMPOYHOCTH Pa3BATBIIOBKH
TpyO B TpYOHBIX pelieTkax

56.

o7,

58.

3.

4.

= Or <
‘ n-n:d”(6—c)-0,7_[r].
r:LS[r

n-md, b

__ O
q—n_ﬂdﬂ_sé[q]_
Y
q=—="-<[q]

H

VYkaxute, Kakol criocod coeAMHeHUs TpyO ¢ TpyOHOH perieTkoii obecreunBaeT

H
1
2
3
4

anOobIIYIO MPOYHOCTh
. Pa3BanbIioBKa;

. Crapka;

. Ilatika;

. 3adekaHKa.

yKa)KI/ITe, KaKO€ MUHHUMAJIbHOC YU CJIO CCAJIOBBIX OIIOP MOKET OBITh Ipru YCTAHOBKC
TOPU30OHTAJIBHOT'O arrapara

1.

2
3.
4

Onna;

. IBe;
Tpu;
Yersipe.

VYkaxure, ¢ KAKOW LIEJIbIO OJTHA U3 OITOP TOPU30HTAIBLHOIO armapara,

YCTAHOBJICHHOI'O Ha CCAJIOBBIX OIIOPAax, BBIMIOJIHACTCSA MMOABHKHOM

1.

2.
3.
4

YMeHbIIIeHNE HAPSHKEHU B OTIOPHOM ILIUTE;
YMeHbllIeHHE HANIPSKEHUH B KOPITyCE anmnapara;
YMeHblIeHHe HapsHKEHUN cpe3a B OIopE;
YMEHBIIICHNUE HAIPSKEHUH CKATHs B OIIOpE.
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59.  Vkaxure, Kakoe MUHUMAIILHOE YUCIIO OTIOPHBIX JIAT MOKET OBITh MCMOJIB30BAHO IS
YCTaHOBKH BEPTUKAJIBHBIX alllapaToB
1. Jge;
2. Tpu;
3. UYersipe;
4. Illecrts.

60. VYkaxwure, ¢ KaKoil IETBIO IPH YCTAHOBKE BEPTUKAIBHBIX aIllIapaTOB Ha OMTOPHBIX
Janax MpUMEHSIOTCS HAKJIaJHbIE JINCTHI
1. VYMeHbuIeHHE HAPSDKEHUH B CTEHKE aIiapara;
2. YMeHbIIEHHE HApsHKEHUH B OMTOPHBIX JIamax;
3. YMeHblIEHHE TEPMUUECKUX HANPSHKEHUH U IPUBAapKE OMOPHBIX JIAl U KOPILYCY
anmnapara;
4. YMeHbIIICHHE HANIPSHKEHUH B GyHIaMEHTAX.

61. YkaxuTte, Kakue BECOBbIE HArPY3KHU HEOOXOMMO YUUTBIBATh [IPU PacyeTe OIOP
KOJIOHHBIX allapaToB

Bec ko10HHBI B pabounX yCIOBUSIX;

MakcuMasnbHbIH BEC KOJIOHBI IIPU TUAPOUCTIBITAHUSIX

MuHuManbHbIN BEC KOJIOHHBI B YCIIOBUSIX MOHTAXa;

Bce BbllIenepeuncieHHble Cayvau.

oINS

62. YkaxxuTe MaKCUMaJbHYIO BBICOTY y4acTKa, Ha KOTOpBIE JEJIUTCS KOJIOHKA U
OIpeesIEHU U3ru0arolero MOMEHTa BETPOBOM Harpy3Ku

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

63. IIpu pacderax KOJOHHBIX alTapaToB Ha BO3/ICHCTBUE BETPOBOI HArPY3KH, CTCHKY
KOJIOHHOTI'O arrapara IIpoOBEPSIOT Ha:
1.IIpo4HOCTB U KECTKOCTB;
2. YCTOMYHBOCTh U KECTKOCTD;
3.IIpo4HOCTh U YCTOMYHMBOCTB;
4.Y CTOMYMBOCTB U TBEPIAOCTD.

64. Ykaxure MMPaBUJIbHYIO 3aBUCUMOCTD IUIS OIIPEACIICHUS MEPUAUOHAJIbHBIX
HaprDKeHI/Iﬁ B TOJICTOCTCHHOM HUWJIMHIAPEC

P(r,” +R,’)

5m = 2 2
1. Ry — Ry ;
PR,’ R’
8, =—F5"—|1+—4
2. RH _RB r :
PR,’ ’
8, = 2 ’ 7| 1=
3. Ru _RB :
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. PR’

m

4, R, ~R,

65. YKa)KI/ITe, KaKoU BEJIMYHHE BCCTa paBHBI paJrlaJIbHbIC HAIIPSAKCHUA HA BHCIITHEH
CTCHKC TOJICTCHHOT'O NWJIMHApA

1. 0, >0;
2 §r<0;
3. 6r:O;
4 06, =0,

66. Ykaxure, Mpy KaKuX YCIOBUSAX KOJIBIIEBBIC HAIPSHKEHUS B TOJICTOCTEHHOM COCY/IE
MaKCUMaJIbHBI [10 BEJITMYHHE

1_ ‘R = ‘Rmc ,
2_ R = Ru ’

R — Rh‘ +Rm!
3. 2

4. ITocTOSTHHBI 110 TOJIIMHE CTEHKHU COCY/Ia.

67. Ykaxwure, KaKue HAIPsLKEHUS HE M3MEHSIOTCS TI0 TOJIIIMHE CTEHKU TOJICTEHHOTO
cocyna

1. MepuaroHaibHBbIE;

2. Komabuessle;

3. PamnancHele;

4. Bce BbllIENIEPEUNCICHHBIE.

68. Ykaxure, Kak U3MEHSIOTCS 110 a0COTIOTHOM BEJTMUUHE PaualibHble HAPSKEHUS 110
TOJILIMHE CTEHKH TOJCTOCTEHHOTO COCya

1. VBennuuBarTCsA OT BHYTPEHHETO AUaMETpa K BHEIIHEMY;

2. YMEHbBIAIOTCS OT BHYTPEHHETO TUaMETPa K BHEITHEMY;

3. He n3MeHsI0TCS 1O TOJIIMHE CTEHKH;

4. MOHO OIpeIeNIUTh TOJIBKO PACYETHOM IyTEM.

69. YkaxwuTe npaBMIIbHYIO 3aBUCHMOCTD 151 ypaBHEeHUs Jlame

= :5:(04_‘0
1 ﬁ 6_kp_p;

_ |[lp—pr
2. ﬁ [5]@"_10;
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70. VYkaxuTe MpaBUIbHYIO 3aBUCUMOCTD ISl ONIPECIICHHSI TOJIIMHBI CTEHKU
TOJICTOCTEHHOTO COCy/1a, pabOTarOIIEro B 00JIaCTH yIPYTO-IUIACTUYECKUX
nedopmaruit

D
s=—b——+C
1. 2[5 ]‘P - P :

pD
s=—t—4+C
dslp-p -

2. ;
3. s=[6]lo-mp+C.
4 $=05D(B,-1)+C

71. B cayuae, korja temiepaTrypa BHYTPU TOJICTOCTEHHOT'O COCY/1a BBIILIE YEM
TeMIIepaTypa CHapyKu ero, TeMrepaTypHble HAPsHKEHHUS Ha BHYTPEHHEH CTEHKe

1 5,>0;
2 5,<0;
3 5,:0;
4 676,

72.  YxaxwWre, Kak OCYHIECTBISETCS aBTOPPETTHPOBAHNE CIUIOIIHBIX TOJICTEHHBIX
COCyZIOB

1. IlpenBapuTesbHBIM Harpy>KEHUEM COCYa BHYTPEHHUM JABJIEHUEM, BbI3bIBAIOIIIM
IUIacTHYecKue eopMaliy BO BHYTPEHHHUX CIIOSAX COCYAa;

2. IlpenBapuTesbHBIM HarpyXEHUEM COCY/1a BHYTPEHHUM JaBJIEHUEM, BbI3bIBAIOILIUM
IUTaCTHYECKUE 1e(OpMallii BO BHEIIHUX CIIOSIX COCY/a;

3. IIpenBapuTenbHBIM HArPEBOM COCYA JI0 TEMIIEPATYPHI, BEI3BIBAIOIICH
IUTaCTHYECKUE Ne(OopMalliid BO BHYTPEHHUX CIIOSIX COCYJIa;

4. TlpensaputeabHOM HarpeBOM COCYJa 10 TEMIIEPATYpPhl, BbI3bIBAIOIIEH MJIACTHUECKHE
negopMaluu BO BHEIIHUX CIIOSIX COCY/Ia;

73. Ykaxwure, Kakast KOHCTPYKLUS 3aTBOPA BEICOKOT'O AABJICHUS HE SIBJISETCS
CaMOYTUTIOTHSIOILIEHUCS

1. 3arBop € IIOCKUM METAJUIMYECKUM OOTIOPaTOPOM;

2. 3atBop C AenbTO00pa3HBIM 00TIOPATOPOM;

3. 3aTBOp C ABYXKOHYCHBIM OOTIOPATOPOM;

4. Bce BbllIenepevynCICHHbIE 3aTBOPHI.

74. VYxaxure, K KAKOMY CUJIOBOMY (DaKTOpy IpH pacyeTe Ha MPOYHOCTh
KopIryca anmnapara 6apabaHHOTO THIIa IPUBOJIUTCS Harpy3Ka OT Macchl MaTepuaia BHyTpU

Oapabana
1. CocpenoToueHHOMY YCHIIHIO;
2. Wzrumbaroniemy MOMEHTY;
3. PaBHOMepHO-pacnpeeIeHHOM Harpys3Ke;
4. JlaBreHuto.

75. Ykaxkute, B KAKOM CEUYEHUU KopITyca anmapaTa 6apabaHHOro TUIIa M3THOaroIInn
MOMEHT UMEET MAKCUMAJIBHYIO BETMUUHY
1. B cedeHuu Haj OMOPHBIMU POJIUKAMU;
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2. B cedyeHunn Haj yIOPHBIMU POJIMKAMU;
3. Ha konne xopiyca 6apabana;
4. B cepenune kopiryca 6apabaHa.

76. Kopnyc anmmapara 6apabaHHOTO THIIA HEOOXOIMMO MPOBEPUTH HA

A WDN PR

. IIpOYHOCTB U KECTKOCTD;

. [Ipo4HOCTh U YyCTOWYUBOCTD;

. YCTOMYHBOCTbD U )KECTKOCTD;

. IIpO4HOCTB, )KECTKOCTh U YCTOMYUBOCTb.

77. Ilpu cyMMupOBaHUE yIJIMHEHHH, BOSHUKAIOIIUX B PE3yJbTaTe TEMIEPaTypPHBIX
nedopMaruii Kopryca anmnapaTta 6apabaHHOTO THIIA, 33 HAYaJI0 OTCYETa TPUHUMAIOT

A WDN B

. Cepenuny kopmyca;

. Kpait xopnyca;

. bangaxx Ha1 OMOPHBIMU  POJTMKAMU;

. bannaxx mexxny yrnnopHsIMH POJTUKAMHU.

78. Ilpu pacuere Kopmyca amnmnapara 6apabaHHOTO THIIA HA KECTKOCTb C
JIONYCKaeMbIMU BEJTMYMHAMH CPAaBHUBAIOT

1.

2.
3.
4

OTHOCUTENBHBIN TPOTHO KOPITYCa;

MakcumanbHbIe HANIPSKEHUsI U3rnda B KOpIyce;
MaxkcuMaibHbIe TeMIepaTypHbIe AeGopMaIii KOpIyca;
MakcumanbHbIe HAMIPSIKEHUS CKATHS B KOPITyCe.

79. TIpu pacuere Ganmaxkel anmaparoB 6apabaHHOTO TUTIA C JJOITYCKAEMbIMH
BEJIMYMHAMU CPABHUBAIOT

5

6.
7.
8.

Hanpspokenns usru0a v HanpsKeHUE pacTsbKEeHUs B OaHIaxe;
Hanpsioxenue n3ruda 1 KOHTaKTHBIE HANIPSDKEHUS B OaHIaxXe;
HanpspokeHue pacTspKeHUs U HANIPSOKEHUS CKaTHsl B OaHaxe;
HanpsbxeHue cpe3a 1 HanpspkeHUe cxkaTus B OaHaxe.

80. [lIuprHa ONOPHBIX POJMKOB B anmnaparax 6apabaHHOTo THUIA TOJHKHA OBITh

9.

Bonbiie mupunsl OaHnaxa;

10. MeHbl1e IIMPUHBI 0aHIAXKA;
11. PaBHa mmpuHe OaHmaxa;
12. PaBHa mupHHE YHOPHBIX POJTUKOB.

81. [l uero ciyxar yrnopHble poJIMKHY B ammnaparte 6apabaHHOro THUIIa
13. [lnst obecrieuenust BpamieHus 6apabdana;
14. Jins ymeHblIeHUS HaNpspKeHUH B Kopryce OapabaHa;
15. /Inst ymeHbllIeHUsI Harpy3Ku Ha OTIOPHbBIE POJIUKY;
16. lns npeioTBpalieHust 0CEBOTo nepeMerieHus dapadaHa.

82. Kak J05KHBI COOTHOCUTCS IPOYHOCTH MaTepHAIOB, M3 KOTOPOT'O U3TOTOBJICHBI
OaH/1aXu U ONIOPHBIE POJIMKY anmapaTa 0apabaHHOrO THIIA
17. mpo4yHocTh MaTepHaia 6aHaxka JoJKHA ObITh BhIIIE IPOYHOCTH MaTepualia

OIOPHOTO POJIHKA,;

18. NPOYHOCTL MaTCpurajia OIMOPHOIO POJIMKA JOJIZKHA OBITH BBIIIIEC MMPOYHOCTHU

Marepuaia 0aHmaxa;
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19. GaHnaxu ¥ OTIOPHBIE POJUKHU 0053aTEIBHO JOJDKHBI OBITH U3 OJTHOTO
Marepuaia;
20. COOTHOIIICHHE MMPOYHOCTH 3aBUCUT OT CKOPOCTH BpalieHus OapabaHa.

83. Kakoli 13 MOMEHTOB JIOJKEH YYHTHIBATHCS IIPH ONPEICIICHUU MOIIHOCTH MTPUBOIA
anmapara 6apabaHHOTO THITA

21. Vzrubaromuii MOMEHT, JCHCTBYIOIIUI Ha KOpIyc OapabaHa;

22. BeTpoBoif MOMEHT, ICHCTBYIOLIHI Ha OapabaH;

23. MOMEHT OT CHJI TSDKECTH MaTepralia

24. Bce BbIIICTIEPEYHCICHHBIC MOMEHTBI.

Kiroun IMPpaBUJIBHBIX OTBETOB HA TCCTHI:

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 npaKkTHYeCKUX padoT no Aucuniinte «KKoncrpyupoBanue u pacuer
3J1€eMeHTOB 000PY10BAHUS 0TPACII)

TemaTtuka mpakTHYECKUX paboT U3I0XkKeHa B MyHKTe 3.4.

7.3.2. IlpoMe:kyTOUYHASI ATTECTAIUS

7.3.2.1. lipumepsbl IK3aMeHAUMOHHBIX 3a/1aHui 0 AucuuILInHe «KoHcTpynpoBanue u
pacuer 3JieMeHTOB 000PY/10BAHUS OTPACTH»

MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30BAHUS POCCUNCKON OEJNEPALINN
OEJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUE BBICIIEI'O
OBPA30OBAHUIA
«MOCKOBCKUM NOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKHUM MMOJINTEX)

\

DaKynbpTeT XUMUYECKOH TEXHOJIOTHH U OMOTEXHOJIOTHH, Kadeapa «AnmapatypHoe opopMICHHE U aBTOMATH3AIH
TEXHOJIOTUYECKUX MPOU3BOJACTB MMeHH npodeccopa M.b. ['enepanosay

Jucunnimza: KoHeTpynpoBaHue 1 pacyeT 3J1eMEHTOB 000py/I0BaHUS OTPACIIN

Obpa3oBarenpHas IporpaMMa «ABTOMATH3NPOBAHHOE IPOCKTHPOBAHUE TEXHOIOTMUECKHX MTPOIIECCOB M IIPOU3BOACTBY
Kypc 3, cemectp 5 (oceHHmi)
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3K3AMEHAIIMOHHBIN BAJIET Nel.

1. OcHoBHbIE TpeOOBaHMSI, IPEIBABISAEMbIE K KOHCTPYKIIMSIM alllapaToB.
2. PacueT TOHKOCTEHHBIX 00eUYaeK, Harpy>KeHHBIX BHYTPECHHUM U30BITOUHBIM JJABJICHUEM.
3. Kimaccudukanus dpnannes. OnpeneneHnue 601TOBON HATPY3KH.

yTBep)K,I[eHO JAECKaHOM

PyxoBoymTens 00pa3oBaTeIbHOM IPOrpaMMBbI /A.C. Cokonos/

MUHUCTEPCTBO HAYKU 1 BBICILIEI'O OBPA3OBAHNS POCCUMCKON DENEPALININ
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUE BBICIIEI'O
OBPA30OBAHUS
«MOCKOBCKHUI NOJJUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHM INOJIUTEX)

\

DakynbpTeT XUMUIECKOH TEXHOJIOTHU U OMOTEXHOJIOTHH, Kadeapa «AmmapatypHoe opOpMIICHIE H aBTOMAaTH3AIHS
TEXHOJIOTUYCCKUX MPOU3BOICTB uMeHH mnpodeccopa M.B. ['enepanosay

Jucuuniuza: KoHCTpynpoBaHue 1 pacueT 3J1eMEHTOB 000py/I0BaHUS OTPACIIN

O0pazoBarenpHas mporpaMMa « ABTOMATU3HPOBAHHOE MPOCKTHPOBAHUE TEXHOJIOTHUECKIX ITPOIIECCOB U IIPOU3BOACTBY
Kypc 3, cemectp 5 (ocenHwmit)

3K3AMEHAIIMOHHBIN BAJIET Ne2.

1. BiusiHue MeT0/10B U3rOTOBJIEHHS HA KOHCTPYKLIMIO arnmnaparoB. OCOOEHHOCTH KOHCTPYHUPOBAHUS
JIUTOM Y CBApPHOM aIlraparypsl.

2. Pacuer TOHKOCTEHHBIX 0O€YaeK, HArpyXCHHBIX BHYTPEHHHM HW30BITOYHBIM JaBJICHUEM.
VkpenneHue KoJIblaMH KECTKOCTH.

3. Knaccudukanus ¢aanues. [Topsaok pacuera.

VTBepkKIeHO JeKaHOM

PykoBomuTess 00pa30BaTEeIBHOM MPOrPAMMBI /A.C. Cokornos/

MUWHHCTEPCTBO HAYKHU U BBICIIEI'O OBPA30BAHMS POCCUNCKON OEJEPAIINN
OEJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUE BBICIHIEI'O
OBPA30OBAHU
«MOCKOBCKHWH NOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH IOJIUTEX)

\

DaKynbpTeT XUMUYECKOH TEXHOJIOTHH U OMOTEXHOJIOTHH, Kadenapa «AnmapatypHoe opopMIICHHE U aBTOMATH3AIH
TEXHOJIOTUYECKUX MPOU3BOJCTB MeHH mpodeccopa M.b. I'enepanosay

Jucunnimza: KoHeTpynpoBaHue 1 pacyeT 3J1eMEHTOB 000py/I0BaHUs OTPACIIN

Obpa3oBarenpHas IporpaMMa « ABTOMAaTH3UPOBAHHOE IPOEKTUPOBAHNE TEXHOJIOTHYECKUX ITPOIIECCOB U IIPOU3BOACTBY
Kypc 3, cemectp 5 (oceHHmit)

SK3AMEHAIIMOHHBIN BAJIET Ne3.

1. BnusiHue MeT0/10B U3rOTOBJICHHS HAa KOHCTPYKLIHUIO arnmaparoB. OCOOEHHOCTH KOHCTPYHPOBAHUS
anmnapaToB U3 JISTUPOBAaHHOW CTaJIM M AMAJIMPOBAHHOM anmaparypsl.
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2. Pacuer anmapatoB, paOOTaIOLINX 11O HAPYKHBIM JaBJICHUEM.
3. Kiaccupukammss  ¢umanneB. Omnpenenenue  O0oaTOBOM — Harpy3ku. Pacuer  mpouHocTH
HEMETaJNTMYEeCKUX MPOKIIAJIOK.

yTBep)K,I[eHO JAECKaHOM

PyxoBoymTens 00pa3oBaTeIbHOM IPOrpaMMBI /A.C. Cokomnos/

MUHUCTEPCTBO HAYKU 1 BLICILIET'O OBPA30BAHUS POCCUMCKOM DENEPALININ
OEJAEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUE BBICIHIET'O
OBPA30OBAHUS
«MOCKOBCKHUM NOJIUTEXHUYECKUIA YHUBEPCUTET»
(MOCKOBCKHM INOJIUTEX)

\

dakynbTeT XMMUYECKOW TEXHOJIOTUH 1 OMOTEXHOJIOTHH, Kadeapa « AnnaparypHoe opopMIIeHUE U aBTOMATH3aLINS
TEXHOJIOTUYECKUX MPOU3BOCTB uMeHH mnpodeccopa M.B. ['enepanonay

Jucuuninza: KoHCTpynpoBaHue U pacdeT 3JeMEHTOB 000py/I0BaHUs OTPACIIN

O0pasoBarenbHas IporpaMMa « ABTOMATU3UPOBAHHOE POCKTUPOBAHUE TEXHOJIOTHUCSCKUX MPOIECCOB U IIPOU3BOCTBY
Kypc 3, cemectp 5 (ocennmit)

3K3AMEHAIIMOHHBIN BAJIET Ned.

1. BiusiHue MEeT0/10B U3rOTOBJIEHHS HA KOHCTPYKLIMIO arnmnaparoB. OCOOEHHOCTH KOHCTPYHUPOBAHHUS
CBapHOM anmnaparypsl, U3rOTOBJICHHON U3 JIESTUPOBAHHOW CTaJIH.

2. Pacuet Ha ycTOMYMBOCTh KOPOTKUX U JUIMHHBIX IIMJIMHAPHUECKUX 00eUaeK.

3. Korcrpykiun u Tumisl (prianieBbix coenHeHnin. @opMa mprBaIOYHBIX TOBEPXHOCTEH.

VTBepkKIeHO JeKaHOM

PykoBomuTess 00pa30BaTEeIBHOM POrPAMMBI /A.C. Cokornos/

MUWHHCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHNS POCCUMCKON DEAEPALININ
OEJIEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXJIEHUE BBICHIET'O
OBPA30OBAHUA
«MOCKOBCKHWH NOJIUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH IOJINTEX)

\

DakynbpTeT XUMUYECKOH TEXHOJIOTHH U OMOTEXHOJIOTHH, Kadeapa «AnmapatypHoe opOopMICHHE U aBTOMATH3AIH
TEXHOJIOTMUECKHX ITPOU3BOACTB MMeHH npodeccopa M.b. I'enepanoBa»

Jucuunimza: KoHeTpynpoBaHue 1 pacyeT 3J1eMEHTOB 000py/I0BaHUs OTPACIIN

OOpazoBarenbHas MporpaMmMa ABTOMaTH3UPOBAHHOE TPOEKTHPOBAHUE TEXHOJIOTHIECKHUX MPOLIECCOB U TPOU3BOJICTBY
Kypc 3, cemectp 5 (oceHHwmit)

SK3AMEHAIIMOHHBIN BAJIET Ne5.

1. KoHcTpyHupoBaHHE ammapaToB M3 IBETHHIX MeTaUIOB. CIOCcOOBI MOTYYeHHs] HEPa3bhbeMHBIX
COETMHEHNN.
2. Knaccudukanms gaung. PacueT KOHUYECKUX M TIIOCKUX JTHUIIL.
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3. Onpenenenue 601TOBOM Harpy3Ku (aHIIEBOro coennHeHus. Pacuer uncia 601TOB.

YTBEpIKIIEHO IEKAHOM

PyxoBoymTens 00pa3oBaTeIbHOM IPOrpaMMBbI /A.C. Cokomnos/

MUHUCTEPCTBO HAYKU 1 BLICILIET'O OBPA30OBAHUS POCCUMCKOM DENEPALININ
OEJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUE BBICIIEI'O
OBPA30OBAHIS
«MOCKOBCKHUM NOJIUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHM MMOJIUTEX)

\

DakynbpTeT XUMUIECKOH TEXHOJIOTUN U OMOTEXHOJIOTHH, Kadeapa «AmmapatypHoe opOpMIICHIE H aBTOMATH3AIHS
TEXHOJIOTUYCCKUX MPOU3BOICTB uMeHH mpodeccopa M.B. ['enepanosay

Jucuuniuza: KoHCTpynpoBaHue U pacueT 3JIeMeHTOB 000py10BaHHUS OTPACIIH

O0pazoBarenpHas IporpaMMa « ABTOMATH3HPOBAHHOE MPOCKTHPOBAHUE TEXHOJIOTHUESCKIX ITPOIIECCOB U IIPOU3BOACTBY
Kypc 3, cemectp 5 (ocennmir)

3K3AMEHAIIMOHHBIN BUJET Ne6.

1. OcHoBHbIe TpeOOBaHMSI, IPEABABISEMbIC K KOHCTPYKLIUSAM aIlapaToB.

2. Knaccudukanus naum. Hasnauenne u o0nacTe mpuMmeHeHUs. PacdeT BBIMYKIIBIX THHIIL,
Harpy>keHHbIX BHYTPEHHUM HU30bITOUHBIM JIaBJICHUEM.

3. Pacuer ykperuieHust OTBEPCTHI B CTEHKAaX alliapaTos.

YTBEpIK/IEHO IeKaHOM

PykoBomuTes s 00pa30BaTEeIBHOM IPOrPAMMBI /A.C. Cokornos/

MUWHHCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHNS POCCUMCKON DEAEPALININ
OEJIEPAJIBHOE TOCYTAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEX/IEHUE BBICHIET'O
OBPA30OBAHUA
«MOCKOBCKHWH NOJIUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH IOJIUTEX)

\

DakynbpTeT XUMUYECKOH TEXHOIOTHU U OMOTEXHOJIOTrHH, Kadeapa «AnmnapatypHoe opOopMIICHHE H aBTOMATH3AIHS
TEXHOJIOTUIECKUX MPOU3BOJICTB nMeHH npodeccopa M.B. ['enepanosay

Jucrwmminza: KoHCcTpyHpoBaHUE M pacueT 3JIEMEHTOB 000y IOBAHHS OTPACITH

O0pa3oBarenpHas IporpaMMa « ABTOMATU3HPOBAHHOE MPOCKTHPOBAHUE TEXHOJIOTHUYCSCKHUX MIPOIECCOB U IIPOU3BOICTBY
Kypc 3, cemectp 5 (oceHHHIN)

3K3AMEHAIIMOHHBIN BUJET Ne7.

1. BausiHue MEeTOI0B U3rOTOBJICHHS HA KOHCTPYKIIMIO anmnapaTtoB. OCOOEHHOCTH KOHCTPYUPOBAHUS
JIUTOM U CBApPHOM aIllaparypsl.
2. Knaccudukanus qauin. Haznauenue u o61actb npuMeHeHus. Pacyer 3JuinTHYecKuX U MI0CKUX
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JTHUIII, HATPY>KEHHBIX BHYTPEHHUM U30BITOYHBIM JaBIICHHEM.
3. Pacuyer o0euaiiku 1o AeCTBUEM HU3TMOAOIIEr0 MOMEHTA.

yTBep)K,I[eHO JAECKaHOM

PyxoBozuTens 06pa3oBaTebHOM MPOrpaMMBbl /A.C. Cokornos/

MMUHUCTEPCTBO HAYKU 1 BBICIIEI'O OBPA30BAHUSI POCCUMCKON OEJIEPAIIMI
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE YUPEXX/IEHUE BBICIIETO
OBPA3OBAHUS
«MOCKOBCKHU MOJUTEXHUYECKUW YHUBEPCUTET»
(MOCKOBCKHWM MOJIUTEX)

\

dakynbTeT XMMUYECKOW TEXHOJIOTUH 1 OMOTEXHOJIOTHH, Kadeapa « AnnaparypHoe opopMIIeHUE U aBTOMATH3ALINS
TEXHOJIOTUYCCKUX MPOU3BOICTB uMeHH mpodeccopa M.B. ['enepanosay

Jucuuninza: KoHCTpynpoBaHue U pacdeT 3JeMEHTOB 000py/I0BaHUs OTPACIIN

O0pazoBarenpHas mporpaMMa « ABTOMATH3HPOBAHHOE MPOCKTHPOBAHUE TEXHOJIOTHUECKIX ITPOIIECCOB U IIPOU3BOACTBY
Kypc 3, cemectp 5 (oceHHmin)

3K3AMEHAIIMOHHBIN BUJET NeS.

1. BausiHue MeTO10B U3rOTOBJICHHS HA KOHCTPYKLIMIO annaparoB. OCOOEHHOCTH KOHCTPYUPOBAHUS
anmapaToB U3 JETHPOBAHHOMN CTAJIM U YMAJIMPOBAHHOMN aIlapaTypsl.

2. Pacuet ykperuieHus: OTBEPCTHH B CTEHKaX allaparos.

3. Pacuer o0edaiiku o] AEWCTBUEM OCEBOTO CYKMMAIOIIETO YCHITHSI.

VTBepkIeHO JeKaHOM

PyxoBommTens 00pa30BaTeIBHON IPOrPaMMBI /A.C. Cokomnos/

MMUHUCTEPCTBO HAYKH 1 BBICIIET'O OBPA30BAHUSI POCCUMCKON OEJIEPAIIN
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE YUPEX/IEHUE BbICIIETO
OBPA30BAHUS
«MOCKOBCKHU MOJUTEXHUYECKUY YHUBEPCUTET»
(MOCKOBCKHW MOJIUTEX)

\

DakynbpTeT XUMUYECKOH TEXHOJIOTUU U OMOTEXHOJIOTHH, Kadeapa «AnmapatypHoe o(pOopMIICHHE H aBTOMATH3AIHS
TEXHOJIOTUIECKUX MPOU3BOJICTB nMeHH npodeccopa M.B. ['enepanosa

Jucumnniuza: KoHCTpynpoBaHue U pacdeT 3JeMEHTOB 000py/I0BaHUs OTPACIIN

O0pazoBarenbHasi IporpaMma « ABTOMaTH3UPOBAHHOE MPOEKTUPOBAHNE TEXHOJIOTHYECKHX IIPOLIECCOB U IIPOU3BOICTBY
Kypc 3, cemectp 5 (oceHHMIT)

SK3AMEHAIIMOHHBIN BAJET Ne9.

1. BnusiHue MeT0/10B U3rOTOBJIEHHS HAa KOHCTPYKIMIO amnmaparoB. OCOOEHHOCTH KOHCTPYHPOBAHUS
CBapHOM anmnaparypsl, U3rOTOBJIIEHHON U3 JIESTUPOBAHHOU CTaJIH.
2. PacueT TOHKOCTEHHBIX 00€UaeK, Harpy>KeHHBIX BHYTPECHHUM N30BITOUHBIM JJABJICHAEM.
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3. Pacuer oOeuaiiku moj AeicTBHEM MOMIEPEUHOTO YCHITHSI.

YTBEpIKIIEHO IEKAHOM

PyxoBoymTens 00pa3oBaTeIbHOM IPOrpaMMBbI /A.C. Cokomnos/

MMUHUCTEPCTBO HAYKU 1 BBICIIEI'O OBPA30BAHUSI POCCUMCKON OEJIEPAIIUMI
®EJIEPAJILHOE 'OCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE YUPEXXJIEHUE BBICIIIETO
OBPA3OBAHUS
«MOCKOBCKU MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWM MOJIUTEX)

\

daxynpTeT XUMUYECKON TEXHOJIOTUH U OMOTEXHOJIOTHH, Kadeapa « AnmnaparypHoe opopMIIeHHE U aBTOMaTH3ALHA
TEXHOJIOTHYECKUX POM3BOJCTB HMeHH npodeccopa M.b. I'enepanoBa»

Huctpmnza: KoHCTpynpoBaHue B pacyeT 3JeMEHTOB 000pyIOBaHUS OTPACIIH

OGpasoBarenbHas IporpaMMa « ABTOMaTH3HPOBaHHOE IPOSKTUPOBAHNE TEXHONIOTHYECKHX IIPOIIECCOB U IIPOH3BOJICTBY
Kypc 3, cemectp 5 (ocenHwmit)

3K3AMEHAIIMOHHBIN BUJIET Nel0.

1. KoucTtpynpoBaHue anmapaToB M3 LBETHbIX MeTaioB. CrocoObl MOIY4YEeHUsT HEPa3beMHBIX
COETMHEHUN.

2. Pacuer TOHKOCTEHHBIX 00€YacK, HArpy)KCHHBIX BHYTPEHHUM H30BITOUHBIM JIABICHHEM.
VYKpeluleHne KOJIbLaMHU KECTKOCTH.

3. Pacuer o0euaiiku Ha yCTOWYHBOCTH IOJT COBMECTHBIM JIEHCTBHEM HArpy30K.

VTBepkKIeHO JeKaHOM

PykoBomuTess 00pa30BaTeIBHOM POrPAMMBI /A.C. Cokornos/




