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1. Heun, 321241 U IVIAHUPYEMbIe Pe3yJIbTAaThl 00y4YeHHs M0 U CHUILITHH

OcHOBHBIEC LIEAH AUCIUILITUHBI «KOHCTpyHpOBaHME M pacyeT 3JIEMEHTOB 000pYyI0BaHHS
OTpacim»:

- IOJAroTOBKa OakajaBpa K IPAKTUYECKOM JEATENbHOCTH M0 creuuanbHoctd 15.03.05
«KOHCTPYKTOPCKO-TEXHOIOTHYECKOE 00eCIIeYeHuEe MAlTMHOCTPOUTENILHBIX IIPOM3BOICTBY;

- (opMupoBaHHe y CTYICHTOB HEOOXOOUMBIX 3HAHUNA W TPAKTUYECKUX HABBIKOB IIO
IPOEKTUPOBAHUIO U PACUETY Y3JI0B COBPEMEHHBIX MAIIMH U alllIapaTOB XMMUYECKUX IPOU3BOJICTB.

OcHOBHOIi 3a/1a4€ii TUCIMITIMHBI SBJISIETCS OBJIAZICHUE CTYJCHTaMU HEOOX0IMMBIMU 3HAHUSMHU
U TPaKTHYECKUMH HABBIKAMU MO IMPOCKTUPOBAHMIO U PACUYETY OTICIBHBIX Y3JI0OB COBPEMEHHBIX
MaIllMH U alnapaTroB XMMUYECKUX MPOU3BOCTB C yUETOM CHIIOBBIX M TEMIIEPATyPHBIX BO3JCHCTBUH,
CBOMCTB KOHCTPYKIIMOHHBIX MaT€PHAIOB H PadOYNX CpPe.

B xoze JIeKIMOHHBIX, 1a00paTOPHBIX M MPAKTUYCCKUX 3aHATUH MOyYEeHHBIE TEOPETHYESCKHUE
3HAHUS YIAyONIIOTCS W 3aKpeIUIIOTCS Ha KOHKPETHBIX IMPAKTUYECKHUX MpUMEpax o
KOHCTPYHPOBAHHIO U PACUETy FIIEMEHTOB 000PYI0BaHUS OTPACIIH.

[Tomy4yeHHble 3HaHUS TOJIKHBI 00€CTIEUUTh OyAyIIeMy CIEHATUCTY BO3MOXKHOCTD YCIICIIHOM
paboTHI IO CTICTIMAIBHOCTH.

OOyuenne no aucuuiuinHe «KOHCTpyHpOBaHME M pacueT »3JIEMEHTOB OOOpYJIOBaHUS
OTpacim» HalpaBJIeHO HAa (OPMUPOBAHUE Y O0YUAIOLIUXCS CIEAYIOIIMX KOMIIETEHLINH:

Ko n HanmMeHOBaHNe KOMIIETEHIIUH NHauKaTopbl JOCTHKEHUS
KOMIIeTeH M1
[TK-3 Cnioco6en pa3pabaThiBaTh 3aaHUS U NIIK-3.1 Bmameer pa3paOOTKON MCXOIHBIX
HCXOJHbIE TPEOOBAaHMSI HA U3TOTOBJIEHNE TpeOoBaHUI Ha U3TOTOBJICHHE
HECTaHAapTHOro 000pYy10BaHU HECTaH/IapTHOTI'0 000PYIOBaHUS

NIIK-3.2 Ymeer pa3pabarbiBaTh 3aJaHUs U
UCXO/IHbIE TpeOOBaHWS HA W3TOTOBJIEHUE
HECTaHIapTHOTO 000PYI0BAHHS
UIIK-3.2 3naer mnpaBwia  oQopmIIECHUS
UCXOJHBIX TpeOOBaHMI Ha H3rOTOBJICHUE
HECTaHJApTHOT0 000pYI0BAHHS

2. MecTo AMCHUILUIMHBI B CTPYKTYpPe 00pa30BaTe/ibHON MPOrpaMMbl

Juctumnuna «KoHCTpynpoBaHHE U pacueT dSJIEMEHTOB OOOPYIOBAHHS OTPACIM» OTHOCHUTCS K
y4eOHBIM JUCHUIUIMHAM o0si3aTenbHOM vactw Onmoka bl «ducuuminueael u MOIyIn»
obOpasoBarenbHON TIporpamMmbl «CpeacTBa aBTOMATHU3AMK W 0a3bl JAHHBIX I TMTPOCKTUPOBAHUS
TEXHOJIOTHUECKUX TMpou3BOACTB» HampasieHus 15.03.05 KoHCTpyKTOPCKO-TEXHOIOTUYECKOE
obecrnevyeHrne MalIMHOCTPOUTENLHBIX TPOU3BOICTB, KBAMU(HUKAIHS (CTENeHb) — OakaaBp.
OcBoenne nuciuIUIMHb « KOHCTpYHpOBaHKE U pacueT JIEMEHTOB 000pYIOBaHUS OTPACTN» B 6-M U
7-M cemecTpe HEOOXOIUMO [UIsi TOCIEAYIOIEro ocBoeHHs auciuruinH  «KoHcTpykTopcko
TEXHOJOrHYeckoe oOecreyeHne MPOEeKTUPOBAHMS —ammapaToB oTpaciany, «KOHCTPYKTOPCKO
TEXHOJIOTHYECKOE 00eCcriedYeHNE MPOSKTUPOBAHUS MAIIIMH OTPACIIH.

3. CTpykTypa u coaep:kanue JUCHUUILTHHBI

OO01mast Tpy10eMKOCTh JUCITUTILIMHBI COCTABIISET 8 3a4ETHBIX eAMHHUIIBI (288 yacoB).



3.1

3.1.1. Ouno-3a04Has popma oOyueHus

Buabl yueOHo# padoThHI M TPYI0EMKOCTH

Ne ) Komnyect Cemectphi
n/ Buj yue6Hoii padoTnl BO
n 4acoB 6 7
1 | AyauropHble 3aHATHS 108 54 54
B tom umce:
1.1 | JIekmuu 54 27 27
1.2 | CemuHapckue/mpaKTHUECKUe 36 18 18
3aHSATHUS
1.3 | JJabopaTopHble 3aHATHSA 18 9 9
2 | CamocTosiTesqibHAA padoTa 180 90 90
B ToMm uncrie:
2.1 | Hoknan, cooOiieHue
3 | IlpomexyTouHas
aTrecTanus
3auet/aud.3auer/FK3aMeH IK3aMeH 9K3aMeH 9K3aMEH
Hroro 288 144 144

3.2

3.2.1. OuHasg-3a04Has popMa o0yUeHUS

TemMaTUuyeCKUM MJIAH U3yYEeHU S TUCHUILIIMHBI

TpyroemkocTsb, yac

AyaurtopHas padora

C Camo
Ne Pasnenbl/TeMbl
CMUHAD | p1a6op | TIpakt| et
n/n JMCIUTTHHBI ckue/ p p
Bcero| Jlekn ar | u osiTe
PAKTHY
79 OpHBIC | YCCKas | bHasl
€CKHue
3aHSTH | TOArOT| pador
3aHATHUSA
A OBKa a
1.1 OcHOBHEBIE MIPUHIUITBL 24 4 3 1 15
KOHCTPYUPOBAHUS U MPOEKTUPOBAHUS
anmnaparoB
1.2 | Buusuue METOJI0B U3TOTOBJICHUS HA 24 4 3 1 15
KOHCTPYKIHMIO aIIapaToB.
1.3 | OcHoBHBIE MapaMeTpsl, 24 4 3 1 15
WCIIOJIb3yEMBbIC TIPU MPOBEICHUN
pacyeToB HAa MPOYHOCTh
14 Pacuer TOHKOCTEHHBIX OO€YacKk Ha 24 4 3 ! 15




MPOYHOCTH
1.5 Pacyer TOHKOCTEHHBIX OO€4aeKk Ha 24 4 3 1 15
YCTOMYHUBOCTD
1.6 KoHcTpynpoBanue W pacuer JTHMII 24 4 3 1 15
anmapaToB
17 VkperieHue OTBEpCTH B CTEHKax 24 S 3 2 15
anmapaToB
1.8 KoHcTpykinu u pacuer ¢uiaHIeBbIX 24 S 3 2 15
COCIMHEHUU
19 Pacuer u KOHCTPYHpPOBAaHUE 24 5 3 2 15
3JIEMEHTOB KOXKYXOTPYOHBIX
TEINIOOOMEHHUKOB
1.10 Pacuer omnop anmapaTos 24 S 3 2 15
.11 ToJicTOCTEHHBIE COCY/IBI U alapaThbl 24 S 3 2 15
112 Pacuer u KOHCTPYHPOBaHUE 24 S 3 2 15
9JIEMEHTOB aIllapaToB OapabaHHOTO
00opy0oBaHUs
Hroro | 288 54 36 18 180

3.3 ConepxaHue TUCHUIIMHBI

Tema 1. OCHOBHbBIE IPUHIIMIIBI KOHCTPYUPOBAHUS U TPOCKTUPOBAHUS allllapaToOB

OcHoBHBIE TpeOOBAHMS, IPEABSIBIISIEMBIE K XUMUYECKOMY 000PYI0BAHUIO.
OcCHOBHBIE TOKA3aTEIN Ka4€CTBa U KOHCTPYKTUBHOT'O COBEPIICHCTBA XUMUYECKOTO
o0opynoBanusi. HopmatuBHo-TexHu4eckas qokymeHTanus. OCHOBHBIE (PaKTOpHI,
ONPEAEIIANIME Pa3MEPBI U KOHCTPYKIIUIO aNNapaToB, MOPSAIOK BBIIOJHEHHS
pacyeToB NMpU MPOESKTUPOBAHUN XUMUYECKOTO 000PYI0BaHUs, COJIEPKAHUE U 11eJTb
Kax0ro 3Tana. OCHOBHbIE CTaINH MPOEKTUPOBAHUSL 000PYI0OBAHUS.

Tema 2. Bnusinue MCTOAOB U3TOTOBJICHUA HA KOHCTPYKIIHUIO aIlIIapaTOB.

BnusHre MeTo10B M3rOTOBIICHUS Ha KOHCTPYKIIUIO anmnapaToB, 0COOEHHOCTH
KOHCTPYUPOBAHUS JINTOW U CBapHOU annaparypbl. CoueTaHue yriiepoAUCThIX U
JISTUPOBAHHBIX CTajeil B OJTHON KOHCTPYKIHH. OCOOEHHOCTH KOHCTPYUPOBAHHUS
JeTangei u COOPOYHBIX €IMHUI] U3 IBETHBIX METAJLIOB, MJIACTMACC, SMAIIMPOBAHHOM
anmaparypsl.

Tema 3. OCHOBHBIE IAPAMETPBI, UCIIOIb3YEMBIE ITPU IPOBEACHUN PACUETOB HA
IIPOYHOCTh

OcCHOBHBIC ImapamMCTpbl, UCTIOJIB3YyCMBbIC IIPU IIPOBCACHUU PACUCTOB HA




poYHOCTh. Paboune, pacueTHble U TPOOHBIC HATPY3KH, TEHCTBYIOIIUE HA DJIEMEHTHI
KOHCTPYKLMHU. METOJIUKU ONPEICSICHUSI HATPY3KH JJIsSl pa3JIMYHOTO COCTOSIHUS
obopynoBanus. Pabouas u pacuetnas temneparypbl. OnpeaeneHue J0myCKaeMbIX
HANPSHKEHUM C YYETOM CBOMCTB KOHCTPYKIIMOHHBIX MAaTEPUAIOB U TUIIA 3arOTOBKH.
[TonsiTHEe O pacYETHOW U UCTIOJIHUTEIILHOUW TOJIIMHE CTEHKH KOHCTPYKTHBHBIX
AIIEMEHTOB, ONPE/IETICHUE pacueTHhIX MpruoaBok. KoadduureHts npoyHoCcTH
CBapHBIX COCIMHEHHUI.

Tema 4. PacyeT TOHKOCTEHHBIX 00eUacKk Ha IMPOYHOCTD

['eoMeTpuyeckre napameTpbl TOHKOCTEHHBIX 000J104eK. be3aMoMeHTHas 1
MOMEHTHas Teopus 00oaouek. HanpsskeHHOe COCTOsSIHUE yIPYTUX
O0CECUMMETPHYHBIX 0007104€K. BBIBOJ pacyeTHBIX 3aBUCUMOCTEN AJI ONPEEICHUS
TOJIIUMHBI CTEHKH TJIAJKUX 000104YeK (HUIMHAPUYECKUX, CPEPUUECKUX,
KoHn4eckux). Kosnpla xectkocTu. PacueT IMIMHApUYECKUX 00edaek,
MOJIKPETUIEHHBIX KOJIbLIAMU KECTKOCTU. PacyeT 1 KOHCTpyUPOBAHHE EMKOCTHOU
anmnapatypsl, padboTtaronieit moa arMochepHbIM JaBICHUEM.

ITonsATHE O KpaeBoii 3a7a4e. YUeT KpaeBbIX CHII K MOMEHTOB IIPU PACUETE
anmnapartoB. [[puurHbBI BOSHUKHOBEHUS KpaeBbIX HanpspokeHuil. OcobeHHOCTH
HanpsHKEHHOTO cocTosiHUSA. CrocoObl CHUKEHUS! KPAEBbIX HAMPSKEHUN.

Tema 5.Pacuer TOHKOCTEHHBIX 00€YaeK HA YCTONYUBOCTh

O6mue cBenenus 00 ycrounBoct. OOIIas 1 MECTHasi yCTONYNBOCTb.
®daxTOpHkI, BIUSIONINE HA yCTOWIUBOCTh, KPUTEPUN YCTOWIMBOCTH U KO PUITUEHTHI
3anaca. Kpurnueckoe gasnenue. Pacuer KOpOTKUX U JIIMHHBIX 000JIOYEK.
OmnpeneneHue KpUTUUECKOMN JJIMHBI 000JI04eK. Pacuer oOevyaek Ha MPOYHOCTH U
YCTOMYMBOCTB IO IEUCTBUEM HAPYKHOI'O aBJICHUS. Pacuer HUIMHIAPUYECKON
o0eyaliki Ha yCTOMYMBOCTH IPU OCEBOM CXKaTUU U U3rube. Y CIOBHE yCTOWYHMBOCTH
Py KOMOMHUPOBAHHOM HarpykeHuu. KoHCTpyKTUBHBIE CIIOCOOBI YBETUYEHUS
KECTKOCTU 000JIOYEK.

Tema 6. KoHCTpyrpOBaHHEe U pacyeT JHUIL alllapaToB

KoHcTpykuu 1 0651acTh TPUMEHEHUS AHMIL U KpBILLIEK amnmnapaToB. Pacuer
BBINYKJIbIX, KOHUYECKUX U IJIOCKUX JTHUIL, pabOTAOIINX [0 BHYTPEHHUM
JaBJICHUEM, Ha IPOYHOCTh. PacueT qHuI, IpUCcOeIMHEHHBIX Ha OoaTax K (hiaHiy.
Pacyer Ha ycTONMYMBOCTB IHUL, paOOTAIOIIMX O]l HAPY>KHBIM J1aBJICHUEM.

Tema 7. YKpeIuieHUE OTBEPCTUI B CTEHKAX aIllapaToB

YcerpolicTBa /it IpUCOEIUHEHUS TPYOOIIPOBOIOB U OCMOTpA armmapaTos.



Ocnabnenue 000JI04eK OTBEPCTUAMHU U BbIpe3aMu. MeTO/ bl YKPEIUICHHS] OTBEPCTHUH.
TuIbl yKpEeIIsSomuX 3J€MEHTOB. [ 'eoMeTpuyecKkre pa3Mepbl 30HbI YKPETUIECHUS.
[TpoBepka HEOOXOIMMOCTH YKPETJIEHUS OTBEPCTHH. Pacuer ykperieHus: oTBepCTus
10 TEOMETPUUECKOMY KpUTeputo. [lopsaok pacuera OIMHOYHOTO OTBEPCTHS U PACUET
YKPEIUISIOIIUX 3JIEMEHTOB.

Tema 8. KoHCTpyKIIMU 1 pacdeT (PJIaHIIEBbIX COSTUHEHUN

Konctpykiuu ¢daHIeBbIX coeAnHeHNH, nx kiaccudukamus. TpeboBanus,
npeabsBIsSeMble K (PJIaHIIeBBIM COeAMHEHUSIM. PacyeTHbIe TapamMeTpsl U
T€OMETPUYECKHUE COOTHOIIEHUS. BEIOOP (hOpMBI TPUBATIOYHBIX TOBEPXHOCTEH,
MPOKJIAJIOYHBIE MAaTEPHUAIIBI, 00IACTH IPUMEHEHHUS PA3TUYHBIX TUTIOB MPOKIIAIOK.
['epMeTHIHOCTH (PITAHIIEBOTO COCTUHEHUS U HATPY3KH, ICUCTBYIOIINE HA €ro
KOHCTPYKTHBHBIC 3JIeMEHTHI. PacueT 001TOBOI Harpy3Ku U KPEMEKHBIX JIEMECHTOB.
Pacuer Ha IPOYHOCTH 7IEMEHTOB (JIAHIIEBOTO COCTUHECHHSI. Y UYET TEMIIEPATyPHOTO
dakTopa. AITOpUTM pacueTa (PIaHIIEBOTO COSTUHECHMUS.

Tema 9. PacyeT v KOHCTPYUPOBAHUE DJIEMEHTOB KOXKYXOTPYOHBIX TEMIIOOOMEHHUKOB

[TpyarHBI BOSHUKHOBEHUS TEMITEpaTyPHBIX HANpsHKEHUH. Pacuer ycummid,
BO3HHKAIONIUX B KOXKYXOTPYOHBIX TCTUIOOOMEHHHMKAX 0] ICHCTBUEM PA3HOCTH
TeMIiepaTyp U aaBieHui. CriocoObl KOMIICHCAITUN TEMIIEPATYPHBIX HANPSDKCHHM.
Komrmiencaropsl. Pacuer TemnooOMeHHUKOB C IMH30BBIM KOMITIeHCaTOpoM. CriocoObl
KperuieHus: TpyO B TpyOHBIX pelieTkax. PacyeT mpoyHOCTH M TIIOTHOCTH KPETUICHUS
TpyO B TpyOHBIX penieTkax. Pacuer Tonmmuel TpyOHBIX perieTok. CrocoOb
COCTMHEHMSI TPYOHBIX PEIIETOK C KOPITYCOM.

Tema 10. Pacuer onop amnmaparos

Onpenenenue BETPOBOW U CEUCMUYECKOW HArpy3KH, ACHCTBYIOIIEH HA
KOJIOHHBIE amnmnapaThl, pacyeT KOJOHHBIX alnaparoB HAa IPOYHOCTh U YCTONYMBOCTh
[P COBMECTHOM JIEICTBUM Harpy30K, pacueT HalpsHKeHUM B KOpryce amnmapara. Tum
onop. KoHCTpyKIIMK Onop BEPTUKAIBHBIX AIlIIapaTOB KOJOHHOrO Tumna. Pacuer
AJIEMEHTOB OMOPHOM 00eyaiiku, ONIOPHOTO KOJIbIIA.

OmnopHsle namnel. Pacuer HanpsyKeHW B CTEHKE arapara, yCTaHOBJIEHHOIO Ha
ONOpHBIX JIanax. OnopHele cTOMKU. PacueT HanpsiKeHU B CTEHKE anmnapara,
YCTaHOBJIEHHOT'O Ha OIOPHBIX CTOMKaxX. KOHCTpyKIIMKM OnOp rOpU30HTAIBHBIX
anmaparoB. CeyioBble ONMopbl. PacyeT HanpsiKEHU B OMTACHBIX CEUEHUAX
TOPU30HTAIBHOTO alnapara, pa3MEMEHHOTO Ha CEeIIOBBIX onopax. KoHCTpyKTUBHbBIE
CIOCOOBbI YBEIIMYEHUS )KECTKOCTH CTEHOK alnapaToB B MECTaX YCTaHOBKHU OMOP.
Kpermienue onop Ha Hecynux ¢yHaaMeHTaXx.



Tema 11. ToJICTOCTEHHBIE COCY/IbI U AaNIIAPATHI

KoHCTpyKIIMK ¥ METOABI U3rOTOBJICHUS TOJICTOCTEHHBIX alllapaToB:
OJTHOCIIOMHBIX U MHOTOCJIOWHBIX. OCOOCHHOCTH 3KCILTyaTaIllid U KOHCTPYKIIMOHHBIC
Marepuaibl. HanpsskeHHOe COCTOSIHUE OJTHOCTIONHOM oOevaiiku. PacueT TOMIIMHBI
CTEHKH 110 METO/Ty MaKCUMAJIbHBIX HaIpspKeHui. Hecymmas cnocoOHOCTh
TOJICTOCTEHHBIX COCY/IOB.

Pacder ToICTOCTEHHBIX COCYA0B IO METOY NPEIEIBHBIX HATPY30K. TeMneparypHbie
HaIpsDKEHUS B TOJICTOCTEHHOW HUIMHAPUYECKor oOeualike. CocTaBHbIE
TOJICTOCTEHHBIE 0Oeuaiiku. Pacnipenenenue HanpspKeHU MO TOJIIIUHE CTEHKU.

[TyTH MOBBITIICHHS HECYIIICH CITOCOOHOCTH TOJICTOCTEHHBIX COCYI0B. ABTODPETTAK.
KoHcTpyKInu 1 pacueT JHHMII armapaToB BBICOKOTO AaBiaeHUs. OCOOCHHOCTH
KOHCTPYKITUH 3aTBOPOB BBICOKOTO JaBieHUs. O0IacTh UX IPUMCHEHHUS, YCIOBHUS
paboTHI.

Meroauka pacuera Ha FepMETHYHOCTD M POYHOCTH AJIEMEHTOB KOHCTPYKIIUU
coenuHeHnii. OCOOCHHOCTH KOHCTPYHUPOBAHUS KPENIEKHBIX JIETaeH, UX pacyer.

Tema 12.Pacuer U KOHCTPYUPOBAHKE 3JIEMEHTOB aINIapaToB OapadaHHOTO
o0opyaoBaHus

PacueT oOedaek Bpalarouxcsl HArpy>KeHHbIX anmnapaToB. DJIEMEHTbI
KOHCTPYKIMU OMOPHBIX YCTPOMCTB OapabaHHOro 000pyAoBaHUs: OaHIaXH,
OTIOPHBIE U YIIOPHBIE POJIMKHU.

Pacuet cBOOOJHO HAIETOTO U XKECTKO CKPEIUIEHHOT'O € KOPITyCOM OaHIaxa.
KoHcTpynpoBaHHe U pacyeT ONOPHBIX U YHOPHBIX pOJIUKOB. KOHCTpYyKIINK
YIUIOTHEHUH.

3.4 TemaTnka CeMHHAPCKUX/MIPAKTHYECKUX U JIA0OPATOPHBIX 3aHATHIA

3.4.1. CemuHapckue/nmpakTHYECKHE 3aHATHSA

IIpakTnyeckoe 3ansitue 1. Pacyer TOHKOCTEHHBIX 00€4aeK HAa MPOYHOCTh
IIpakTHyeckoe 3anaTHE 2. PacueT TOHKOCTEHHBIX 00€UaeKk Ha YCTOMYUBOCTD
IIpakTnyeckoe 3ansaTHe 3. KOHCTpyHpOBaHUE U pacyeT AHMIL allapaToB
IIpakTnyeckoe 3ansiTue 4. YKpeIvieHUE OTBEPCTUN B CTEHKAaX anmnapaToB
IIpakTnyeckoe 3ansitue 5. KOHCTpYKIMK U pacyeT (IIaHIEBBIX COSTUHEHUIN
IIpakTuyeckoe 3anusiTue 6. Pacuet u KOHCTPYHPOBAHUE DJIEMEHTOB KOXKYXOTPYOHBIX
TETIO0OMEHHUKOB
IMpakTnyeckoe 3ansitue 7. PacyeT onop anmapaToB
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IpakTnyeckoe 3ansitue 8. PacuéT KOJIOHHBIX anIapaToB Ha BETPOBYIO HATPY3KYy
IIpakTyeckoe 3ansaTHE 9. TOJICTOCTEHHBIE COCYABI U allllapaThl

3.4.2. JIabopaTopHbIe 3aHATHS

JlaGopaTopHoe 3ansitue 1. PacueT TOHKOCTEHHBIX 00€YaeK Ha MPOYHOCTh
JladopaTopHoe 3ansiTHe 2.PacueTr TOHKOCTEHHBIX 00€YaeK Ha yCTOWYHUBOCTh
JladopaTopHoe 3ansaTue 3. KoHCTpyupoBaHue U pacyeT JHMUIIL alllapaToB
JladopaTopHnoe 3ansaTue 4. KoHCTpyKIuu 1 pacdet (IaHIEBbIX COSTUHEHUN
JlabopaTopHoe 3ansiTne S.PacueT onop anmnapaTos

JlabGopaTtopHoe 3ansiTHe 6.PacyéT KOJTOHHBIX aNmapaToB Ha BETPOBYIO HArpPy3Ky

3.5 TemaTruka KypcoBbIX IPOEKTOB (KypCOBBIX pador)

1. KoHcTpykTHBHAs pa3paboTKa U IPOYHOCTHOM pacyeT KOKyXOTpyOHOTo
TETI00OMEHHUKA.

2. KonctpykTuBHas pa3padoTKa U IPOYHOCTHOM pacueT BhIMAPHOIO anmnapara.

3. KoHcTpykTuBHas pa3paboTKa U IPOYHOCTHOM pacueT peKTH(PUKALIMOHON
KOJIOHHBI.

4. Y4eOHO-MeTOAMYECKOE U MH(POPMALITHOHHOE 00ecTieueHne

4.1 OcHoBHas JuTEpaTypa

1.MamuvHbl ¥ annapatbl XMMUYECKUX MPOU3BOJICTB: Y4yeOHOe mocodue st
By30B/A.C.Tumonun, b.I".banaun, B.S.bopies u np./ [Tog oOuieit pes.
A.C.TumonunHa.-Kanyra:1znarenscteo H.d.boukapesoii.2008.- 872

[Tonnkapos .., lNalinysmna M.I'. MamuHbl 1 annapatbl XUMUYECKUX TPOU3BOACTB
u He(premepepaboTku: YueOHuk.-M31. 2-e mepepad. u gom.- M.:Ansha-M,2006 — 608
C.

2. Tumonun A.C. OCHOBBI KOHCTPYUPOBAHUS U pacyeTa TEXHOJIOTUYECKOTO U
npoyHocTHOro oobopynoBanus. T. 1 — Kanyra: U3parensctBo H.boukapesoii, 2001 r.
-990 c.

4.2  JlonmosHUTe/ILHAA JIUTEPaTypa
1. Muxanes M.®., TperpsaxoB H.II., Mwnnpuenko A.M. m np. Pacuer mu

KOHCTPYHPOBAaHME MAIMH M annaparoB XHWMHYECKHX Mpou3BoiacTB. — JL:
Mammnoctpoenue, 1984. — 301 c.

4.3  DieKkTpoHHBIE 00pa30BaTebHbIE PecypChl
[IporpammHoOe oGecrieueH e He MPeyCMOTPEHO.
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NHTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOIMYECKHE MaTepHajbl B 3JEKTPOHHOM BHUJE,
npejcTaBiIeHHbIe Ha caiite http://mospolytech.ru B paznene «bubnuorekay.

BapuaHTbl KOHTPOJIBHBIX 3aJaHHH 110 TUCIUIIIMHE TIPEICTaBIICHbI HA CaiTax:
http://i-exam.ru, http:// fepo.ru

4.4 JluueH3noHHOe ¥  CBOOOJAHO  pacHpOCTpPaHsieMOe  MPOrpPaMMHOe
ob0ecrnieuenue

1. He npenycmotpeHno

4.5 CoBpemeHHble nMpodeccuoHANIbHbIE 0a3bl JAHHBIX U MH(OPMALMOHHbIE
CIIPaBOYHbIE CHCTEMbI
1 . He nmpeycmotpeHo

S. MarepuaJibHO-TEXHHUYECKOe o0ecnevyeHmne

Jlexuu ¢ mpUMEHEHUEM MYJIbTUMEIUHHOTO 000py10BaHUS IPOBOJATCS B aytuTopusix 4409
win 4410. IlpakTuyeckue U CEeMUHAPCKHUE 3aHATUS NpoBoadTca B ayautopuu 4408 ocHauieHHOU
HEOOXOIMMBIM KOJINYECTBOM IE€PCOHAIBHBIX KOMITBIOTEPOB JJISI BBIIOJHEHHUS pPacueTHHIX padoT.
JlaGopaTopubie paboTel TpoBoasATcs B ayamtopuu 4408, a Ttakke 4102, ocHamEHHON
71a00paTOPHBIMU U HAYYHO-UCCIIEAOBATEILCKUMH YCTAaHOBKAMH.

6. MeToanyecKkue peKOMeHIaluu

6.1 MeToan4yeckue peKOMeHAAUMH J1JIS MPenoaaBaTeisi 10 OPraHu3anun
00yueHust

OCHOBHBIM Tpe6OBaHI/ICM K OpCoJaBaHUIO JUCIHUIIIIMHBI ABJISACTCS TBOquCKHﬁ,

pOOJIEMHO-TNATIOTOBBIM MOX0/T, TO3BOJISIOIINIT TOBBICUTH HHTEPEC CTYIEHTOB K

COZICPKaHHIO Y4eOHOTO MaTepHaa.

OcHoBHas popMa N3ydeHUs U 3aKPEIUICHHS 3HAHUH 10 3TON TUCIUIUTIHE — JICKIIHOHHAS
U nipakTuyeckas. [Ipenogasarens JOIKEH MOCIEI0BATEIBHO BRIUUTATh CTYAECHTAM PSJT
JeKIHUH, B X0JIe KOTOPBIX CIEAYeT COCPEJOTOYNTH BHUMAHNE HA KIIFOYEBBIX MOMEHTAX
KOHKPETHOT'O TEOPETUYECKOT0 MaTepualia, a TAKKEe OPraHH30BaTh MPOBEICHUE
NPaKTHYECKHUX 3aHATHH TaKUM 00pa3oM, YTOOBI aKTHBU3UPOBATH MBIIUICHHE CTY/ICHTOB,
CTUMYJIUPOBATH CaAMOCTOATCIIbHOC U3BJICUCHUC NMU HCO6XOIII/IMOI>'I I/IH(bOpMaIII/H/I u3
Pa3TMYHBIX UICTOYHUKOB, CPABHUTEIBHBIN aHAIN3 METOJIOB PELICHU, COTIOCTABICHUE
MOJTyYEHHBIX Pe3yIbTaToB, POPMYIMPOBKY U apTyMEHTAIINI0 COOCTBEHHBIX B3TJISI0B Ha
MHOTHE CIIOPHBIE POOIIEMBI.

OcHOBY y4eOHBIX 3aHATHH MO AUCHUIUIMHE COCTABIAIOT JIEKIMU. B mponecce 00yueHus
CTY/ICHTOB HCIOJIB3YIOTCS Pa3IMYHbIC BUIBI yUeOHBIX 3aHATHHN (2yJUTOPHBIX U
BHanJII/ITOpHI)IX)I JICKOMH, CCMUHAPCKUC 3aHATUA, KOHCYJIbTAallU U T.I. Ha IEpBOM
3aHSATHU 110 JAaHHOW Y4eOHOM JUCIUILIMHE He0O0X0IMMO 03HAKOMHUTh CTY/ICHTOB C
MOPAIKOM €€ U3YUCHUA, PACKPBITH MECTO U POJIb AUCHHUILIMHBI B CUCTEMC HAYK, €€
IpaKTHYECKOE 3HAYEHHE, IOBECTH JI0 CTYJICHTOB TpeOOBaHMUs Kadeapbl, OTBETUTH Ha
BOIPOCHI.


http://mospolytech.ru/
http://i-exam.ru/
http://fepo.ru/
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[Ipu moaAroToBKE K JEKIIMOHHBIM 3aHATUAM 1O Kypcy «KoHCTpyupoBaHue U pacyer
AJIEMEHTOB 000PYI0BaHUS» HEOOXOAMMO MPOAyMaTh IJIaH €ro IPOBEJCHHS, COJIepPIKaHne
BCTYNHUTEIHHON, OCHOBHOM Y 3aKJIIOUUTEILHON YaCTH JIEKIIMU, O3HAKOMUTHCS C
BO3MO>KHBIMU U3MEHEHUSIMH B HOPMATUBHO-TEXHUYECKOW TOKYMEHTAlUH, HOBUHKAMU
y4eOHOM U METOJIMYECKOM JIUTEPATyPhl, MyOIUKAIMSIMYU TIEPUOIUICCKON ITeUaTh 1o TeMe
JICKIIMOHHOTO 3aHATHS, ONPECIUTh CPEJICTBA MATEPUATBLHO-TEXHUYECKOT'O 00ECTICUCHHUSI
JIEKIIMOHHOTO 3aHATHS U MOPSAJOK UX UCIOJIB30BaHUS B X0JI€ YTCHHS JICKIIMHU. Y TOUHUTh
IUJIaH NMPOBEJICHUS MPAKTUYECKOT0 3aAHATUA 110 TEME JICKLIHH.

B xo7€ TeKITMOHHOT0 3aHATHS MPENOIaBaTeNb I0JDKCH Ha3BaTh TEMY, YUCOHBIC
BOIIPOCHI, 03HAKOMUTh CTYJIEHTOB C IEPEYHEM OCHOBHOM M JOMOJHUTEIIBHOM JINTEPATYPhI
110 TEME 3aHITHS.

Bo BcTynurenbHON yacTu JIEKIMH 000CHOBATh MECTO U POJIb U3y4aeMOM TEMbI B
y4eOHOM TUCIUILTNHE, PACKPBITh €€ MPaKTUYeCKoe 3HaueHue. Ecnu untaeTcs He nepBas
JICKIIHSI, TO HEOOXOIMMO YBSI3aTh €€ TeMY C IPEABIAYIIEH, He HapyIIas JIOTUKA U3JI0KCHUS
ydeOHOro Marepuana. JIekiuto cieayeT HauuHaTh, TOJILKO YETKO 0003HAYMB €€ XapakTep,
TEMY ¥ KPYT T€X BOIPOCOB, KOTOPHIE B €€ X0/1¢ OyAyT paCCMOTPEHHI.

B ocHOBHOIf yacTH JIeKIIMK CIEAYyeT PACKPhIBATh COJIEp:KaHNEe yUeOHBIX BOPOCOB,
aKI[EHTUPOBATh BHUMAHUE CTYJICHTOB HA OCHOBHBIX KaTETOPUSX, SABJICHUSAX U MPOIECCAX,
OCOOCHHOCTSIX MX MPOTeKaHUs. PacKpbIBaTh CYIIHOCTh M COJEPKaHUE PA3THUHBIX TOUEK
3pEeHMS M HAYYHBIX MOJIXO00B K OOBSICHEHHIO T€X WJIM MHBIX SIBICHUN U TTPOIIECCOB.
CrnenyeT apryMeHTHPOBaHO 0OOCHOBATh COOCTBEHHYO MO3UIUIO TIO CIIOPHBIM
TeopeTHUeCcKUM BompocaM. [IpuBoanTs mpuMepskl. 3a1aBatTh M0 X0y U3JI0KEHUS
JIEKIIMOHHOT'O MaTepuaia puTOpUUECKUE BOIPOCHl U CAMOMY J1aBaTh HA HUX OTBET. JTO
CIOCOOCTBYET aKTUBH3AIIUN MBICIIUTEILHOMN JIEATETbHOCTH CTYJICHTOB, MIOBHITIICHUIO UX
BHUMAaHHMs U UHTEpECA K MaTeprally JIEKLIMH, €€ coaepkanuto. [IpenonaBarens q0KEeH
PYKOBOAHUTH pabOTOM CTYACHTOB IO KOHCIIEKTUPOBAHHIO JICKIIMOHHOTO MaTepHaa,
MOTYEPKUBATH HEOOXOAUMOCTh OTPAKEHHUS B KOHCTIEKTaX OCHOBHBIX MOJIOKEHUN
M3y4aeMoM TEMbI, 0C000 BBIACIISSI KATETOPUIAHBIN amnmapar.

B 3aknrounTenbHON 4acTH JIEKIIUH HEOOX0AUMO CPOPMYITUPOBATH OOIIHE BHIBOIBI
10 TeME, PACKPBIBAIOIINE COJIEPKAHUE BCEX BOMPOCOB, MOCTABIEHHBIX B JIEKIIUU. OOBSIBUTH
TJIaH OYEePEHOT0 CEMUHAPCKOTO WM JaO0PaTOPHOTO 3aHATHS, 1aTh KPAaTKUE
PEKOMEH/IAIMH 10 TTOATOTOBKE CTYICHTOB K CEMUHAPY WJIU JIA0OpaTOpHOU padoTe.
Ornpenenutb MECTO U BpeMsI KOHCYJIbTAI[UU CTYJIEHTaM, MO>KEJIaBIIUM BBICTYIIUTh Ha
CEMHUHape C JOKJIaAaMH 1 pedepaTaMu 10 aKTyaJTbHBIM BOIPOCaM 00CYK/1aeMOU TEMBI.

Lenp mpakTUYECKUX 3aHITHI 00€CTIEYUTh KOHTPOJIb YCBOSHHS Y4eOHOTO
Marepuaia CTyJeHTaMu, pacliupeHue U yTriyOJieHne 3HAHHUH, TTOJTyYeHHBIX UMH Ha JIEKITHSIX
U B XOJIe CaMOCTOsATeNbHON paboThl. [ToBbImIeHNEe 23 HEKTUBHOCTH MPAKTUIECKUX 3aHATUN
JIOCTUTAETCS MOCPEJACTBOM CO3/IaHHS TBOPUYECKONM 0OCTAHOBKH, PACIIOIararoIiei CTyIeHTOB
K BBICKa3bIBAaHHIO COOCTBEHHBIX B3TJISA0B U CYXKIACHHIA IO 00CYXKTaeMbIM BOIIPOCAM,
JKEJAHUIO y CTYJIEHTOB TOpadOoTaTh Y JOCKH IIPH PEIICHUH 3a]1a4.

[Tocne kaxA0ro JIEKIMOHHOTO ¥ MTPAKTUYECKOTO 3aHITUS CIIETIaTh
COOTBETCTBYIOIIYIO 3alIUCh B KypHaAJIaxX y4yeTa MOCeaeMOCTH 3aHITUN CTyJI€HTaMH,
BBISICHUTB Y CTApOCT YUE€OHBIX TPYIIT MPUYUHBI OTCYTCTBHSI CTYJICHTOB Ha 3aHATHSIX.
[IpoBOAUTH rPYMNIIOBBIE U HHAWBHUIYaIbHbIE KOHCYJIbTAIIUU CTYAEHTOB 110 BOIIPOCAM,
BO3HUKAIOIIUM Yy CTYJICHTOB B XOJI€ UX MOJATOTOBKH K TEKYILEH U MPOMEXKYTOUYHON
aTTecTaluy Mo y4eOHON NUCUUIUIMHE, PEKOMEHI0BATh B TOMOIIb YYeOHBIE U IPYTUE
MaTepHUabl, a TAKXKE CIIPABOYHYIO JINTEPATYPY.

N3yueHre AUCIUIUIMHBI 3aBEPILIACTCS 3a4€TOM MIIH 3K3aMEHOM.

[IpenogaBaTens, NPUHUMAOLIIMN 3a4€T WIIA SK3aMEH, JIMNYHO HECET OTBETCTBEHHOCTD 32
MPaBUJILHOCTb BBICTABJIICHHUS OLICHKH.
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6.2 MeToxmquKne YKazaHus aJisd oﬁyqamumxcsn 110 OCBOCHHIO JUCHUIIJINHBI

CamocrositenbHas paboTa sBIseTCs OJHMM M3 BMJOB IOJIY4YeHHs OOpazoBaHMs
00y4aromuMuUCs ¥ HallpaBJIeHa Ha:

U3y4YEHHE TEOPETUUECKOr0 Marepuaa, IOATOTOBKY K JIEKIMOHHBIM M CEMHHAPCKUM
(IpaKkTUYECKUM) 3aHATUAIM

BBITNIOJTHEHUE KOHTPOJIBHBIX 3aJaHUN

MOJTrOTOBKA K TECTUPOBAHHUIO C UCIIOIB30BAHNEM 0011e00pa30BaTEIBHOTO MOPTAIA.

CamocrosTenbHas paboTa CTYIEHTOB IpeJCTaBiseT co00i BakHeiIlee 3BEHO Yy4eOHOro
nporecca, 0e3 TMpaBWIBHONW OpraHu3allil KOTOPOTOo OOy4YaloUIMiics HE MOXET ObITh
BBICOKOKBAJIN()PMIIUPOBAHHBIM BBIITYCKHUKOM.

CTyAeHT NOJKEeH MOMHUTh, YTO MPOBOJUTH CAMOCTOSITENIbHBIE 3aHATHUS CIEIYET PEryJISpHO.
OueHb Ba)KHO MPUIIOKUTh MAaKCUMYM YCWIMH, BOJH, YTOOBI 3aCTaBUThH ceOsl paboTaTh C MOJIHOM
Harpy3KoM C epBoro JIHs.

He cnenyer oTkiaapiBaTh paboOTy Takke M3-3a HepaboOdero HAaCTPOECHUS WM OTCYTCTBUS
BIOXHOBeHMs. HacTpoeHue HykHO co3iaBath camoMmy. [loHMMaHKe HEOOXOAUMOCTH BBIIOJIHEHUS
paboThl, 3HAHUE L€, OCMBICICHUE MEPCIIEKTUBbI OJIaroNpUATHO BIMSIOT HA HACTPOCHHUE.

Kaxxaplif cTyIeHT NOJKEH caM IUIAaHMpPOBAaTh CBOKO CaMOCTOSITENIbBHYIO paboTy, HCXOnsd W3
CBOMX BO3MOXHOCTEH M NPUOPHUTETOB. DTO CTHUMYJHPYET BBINOJHEHHE pabOTHI, co3/aeT Ooiee
CIOKOWMHYI0 00OCTaHOBKY, YTO B UTOT'€ MOJIOKHUTEIBLHO CKa3bIBA€TCA HA YCBOEHUHU MaTepHaa.

BaxxHo mosHee ydecTh 0OCTOSTENbCTBA CBOEH pabOTHI, YSACHUTD, YTO SBJISETCS TJIaBHBIM Ha
JTAHHOM 9JTare, KaKyl MOCIeA0BaTeIbHOCTh pabOThl BHIOPATh, YTOOBI BBHIOJHUTH €€ Jy4lle U C
HaUMEHBIINMH 3aTpaTaMHU BPEMEHU U SHEPTUU.

Jns miogoTBOpHOM PabOThl HEMAJIOBAXKHOE 3HAUYCHHE HMMEET OOCTaHOBKA, OpTaHM3aIlUs
pabouero mecta. HyxHO 10OUTBCS, 4TOOBI MECTO PabOTHI 1O BO3MOKHOCTH OBIJIO MOCTOSHHBIM.
PaGota Ha mpuBBIYHOM MecTe AenaeT ee Oolee m1010TBOpHOM. [IpoayKTHBHOCTH pabOThI 3aBUCUT OT
IIPAaBWJIBHOTO 4Y€peloBaHus TpyAa U oTabixa. Iloaromy Kakaple 4ac WM JBa CIEAYET JeiaTh
nepepblB Ha 10-15 mMuHyT. BBIXOOHBIE AHM Jydlle MOCBATUTH AKTUBHOMY OTABIXY, 3aHATHIM
CIIOPTOM, IIPOTYJIKAMHU Ha CBEXEM BO3AyXe U T.A. [lake nepeKiIroueHne ¢ OJTHOTO BUAAa YMCTBEHHOU
paboThl HA APYTOM MOXKET CIYKUTh AKTUBHBIM OT/IBIXOM.

CTy#eHT [OJDKeH IIOMHHUTb, 4YTO B Ipolecce OOydeHHs BaKHEWIIYI0 pOJb WIPaeT
camocTosATeNbHas paboTa ¢ kHuroil. Hayunrbcs pabotaTh ¢ KHUTOM — BakKHEMIIas 3ajjaua CTy/I€HTA.
bes aroro HaBbIka OyA€T Upe3BBIYAMHO TPYIHO U3ydaTh IPOrPaMMHBII MaTepHall, i MHOIO BpEMEHU
OyZeT MOTpayeHO HepaluoHanbHO. PaboTa ¢ KHUTOM CKiajablBaeTcss M3 yMEHHUs 1oao0partb
HEOoOXOUMbIE KHHUTH, pa3o0paTbCsi B HUX, 3aKOHCIEKTUPOBATh, BHIOpATh IJIABHOE, YCBOUThH U
IIPUMEHNTD Ha MPAKTHKE.

7. DoH/I OLIEHOYHBIX CPEACTB

7.1  MeToabl KOHTPOJISI M OLICHUBAHMS Pe3yJIbTATOB 00y4eHHUs
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[TpomexyTouHas aTTectanus o0yyaronuxcs B GopMe 3K3aMeHa MPOBOIUTCS 110 pe3yJibTaTaM
BBINOJIHEHHUSI BCEX BHUJOB Y4e€OHOH pPabOTHI, MPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JaHHOU
JUCIHUIUIMHE (MOJYJII0), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTaThl TEKYIIETO KOHTPOJIS YCIEBAEMOCTH B
TedeHue cemectpa. OLEHKA CTENEHH JOCTIKEHUS OOYyYaloUMMHCS IUIAHUPYEMBIX PE3yJIbTaTOB
o0ydeHUs MO AUCHMIUIUHE (MOJIYJI0) MPOBOAMTCA MpENoJiaBaTeleM, BEIyIIUM 3aHSITHS IO
JUCHUILINHE (MOJYJIF0) METO/IOM IKCIEPTHOM OLleHKH. [Io nToraMm nmpoMexyTo4Hol aTTecTaluu 110
JTUCIUILIMHE (MOYJII0) BBICTABIISETCS OLEHKA «OTIIMYHOY, «XOPOIIOY, «yI0BICTBOPUTEIHLHOY UIH

«HCYIOBJICTBOPUTCIIBHOY.

K npomexyTouHOI aTTecTanuu JOMYCKAKTCS TOJBKO CTYACHTHI, BHIITOIHUBLINE BCE BUIbI
y4e0HOI paboThI, MPEyCMOTPEHHBIE paboueit mporpaMMoit o aucuuruinae «KoHcTpynpoBaHue u
pacuer 3JIeMEHTOB 000PYIOBaHUS OTPACITIN

Bun pabotst @opMa OTYETHOCTHU U TEKYLIETO KOHTPOJIS
IIpakTuyeckue OdopmiieHHbIC OTYETHI (>xypHan) [IPAKTUYECKUX pa0or,
paboThI MPEeIyCMOTPEHHBIX paboueil mporpaMMoil AMCHUUIUIMHBI C OTMETKON

IperoiaBaTens «yJIOBJIETBOPUTEIHHO/XOPOILIO/OTIUYHO, eciu
BBINIOJIHEHBI U 0(pOPMIICHBI Bce pabOTBHI.

Tect

OreHKa MpenoaaBaTeltsi «yI0BIECTBOPUTEIIHHO/XOPOIIO/OTIAUIHOY, €CITN
pe3yabpTaT TeCTUPOBaHUS 10 mKajie (myHKT 7.2.3) cocraBiser Oonee 41
%.

KypcoBoii npoekt

PaGora cTynenTa, BKIIIOYaOIIasi aHAIUTUYECKYIO, FparuecKyto U
pacyeTHYIO YacTH, U TMPEACTaBIsIoNmas coO0i 3aKOHUYCHHOE peIleHue
MIOCTABIIEHHOW 3a/1a4M B paMKaX U3y4aeMOM TUCIUILTUHBI

1.1 Ikana u KpUTEPUH OLIEHNBAHUSA Pe3YyJIbTATOB 00yUECHUSA

7.2.1 IllkaJia oueHMBAHMUS IPAKTHYECKUX padoT

[IIxama onieHUBaHUA

Onucanue

HeynosnerBopurenbHO

He BbimosHeHbl TpeOoBaHMS K HANMCAHUIO U 3alllUTE NPAKTUYECKOU
paboThl: HEMpaBWIbHO odopmileHa padoTa, HEMPABUILHO MOJCUYUTAHBI
3HauYeHUs, He CHOPMYIMPOBAH BBIBOJ.

YI[OBJ'IGTBOpI/ITeJ'IBHO

BoimosiHeHb! He Bce TPeOOBaHMSI K HATUCAHHUIO U 3aIUTE MPAKTUUECKON
paboTHI: HETPaBUIEHO opopmnena  pabota,  HENMPaBUIHHO
cOpMyJITUPOBAH BBIBOJ, HO MPABUIILHO MOJACYUTAHbBI 3HAUCHUSL.

Xopomio

BeinonHensl Bce TpeOOBaHMs, HO C HEAOYETAMM: HE3HAUMTENbHbIE
om0k B odopMIIeHUH paboOThl, HETOYHOCTH B (OPMYIHPOBKE
BbIBOJIOB. IIpaBMJIbHO MOICYUUTAHBI 3HAUEHHUSI.

OTImyHO

BeimonHeHb! Bce TpeOOBaHUS K HANMCAHHWIO W 3AIIUATE MPAKTHYECKOU
paboThI: BEpPHO IMOJCYMUTAHBI 3HAYCHHS, C(HOPMYIUPOBAH BBIBOJ,
co0Jr0/1eHBI TpeOOBaHMSI K 0OPMIICHHIO.

7.2.2 llIkajia KypcoBOro npoeKra
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[IIxamna orieHMBaHUS

Ormmcanne

HeynosnerBopurensHo

He BbImoaHMI IpOEKT B HOJTHOM 00bEME, HE 3HAET 3HAYUTENbHOM YacTH
OpOrpaMMHOI0  MaTepuana, JOIMYyCKAaeT CepbE3HbIe OIIMOKH, C
00JBIIUMU 3aTpyAHEHUSIMHA IIPUHUMAET IIPaKTUYECKHE
KOHCTPYKTUBHBIE PELLICHHUS.

Y I0BIIETBOPUTENBHO

BbInonHWI NpoekT B MOJIHOM 00beME, HO OCBOMJI TOJIbKO OCHOBHOM
MaTepuasg IpOrpaMMbl, [JOIYCKAaeT HETOYHOCTH, HEAOCTAaTOYHO
IMPaBUJIBHBIC q)OpMYJIHpOBKI/I, HCIBITBIBACT 3aTPYAHCHUA B IIPHUHATHU
IIPAKTUYECKUX KOHCTPYKTHUBHBIX PELICHU.

Xopouo

BbIMONMHUI TIPOEKT B MOJHOM 00beMe, TBEPIO 3HACT MPOTrPaMMHBIH
MaTepuaj, I'paMOTHO M IO CYILIECTBY €ro M3J1araer, He IOIyCKaeT
CyIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BONPOC, BIAJIEET
HEOOXOJMMBIMU ~ yYMEHHMSMH M  HaBblKAMM  IpPU  IPUHATUH
KOHCTPYKTUBHBIX PEILICHUH.

OTIuyHO

BbINOIHUI IPOEKT B MOJTHOM 00BbeMe, IITyOOKO U IMMPOYHO OCBOMJI BEChH
MaTepuaj mporpamMmbl OOyuUeHUs, UCUEPIIBIBAIOLIE, [TOCIEI0BATENbHO,
IPaMOTHO M JIOTUYECKH CTPOMHO €ro W3J1aracT, He 3aTpyAHseTCs C
OTBETOM I1PH U3MEHEHUU 3a/1aHNUs, IPAaBUILHO 0OOCHOBBIBAET MIPUHSTHIE
KOHCTPYKTUBHBIE PELICHUS.

7.2.3 llIkay1a onleHNBAHUSA TECTA
Pe?)y.]'II)TaT TeCTHPOBaHI/IH OILICHUBACTCS 110 HpOHeHTHOﬁ IKaJIC OIICHKU.

Ouenka KonngecTBo NpaBUIIBHBIX OTBETOB

OTIU4HO

ot 81% mo 100%

Xopouio ot 61% 1o 80%
Y 10BIETBOPUTETHEHO oT 41% no 60%
HeynosnerBoputenbHo 40% u MeHee NMPaBUIIbHBIX OTBETOB

7.2  OueHo4HbIe CPeACTBA

7.3.1. Texkymuii KOHTPOJIb

7.3.1.1 Ilpumepbl TeCTOBBIX BONPOCOB 1O aucuuminie «Koncrpyuposanue u pacuer
3JIEMEHTOB 000PY10BAHUS OTPACIN»

1. YkaxxuTe npaBUIIbHBIN MOPSAA0K IPOBEIECHUS PACUETOB MPHU MPOSKTUPOBAHUU 000PYIOBAHUS:
1) KOHCTPYKTOPCKHIA pacyeT [ ] TeXHOJOTHYeCKHi pacueT [ | rupaBandeckuii pacuer [
IIPOYHOCTHOM pacyeT;

2) TeXHOJIOTMYECKUN pacyeT [ ] KOHCTPYKTOPCKHi pacueT [ | mpoYHOCTHOM pacuer [
TUAPABINYECKUN pacyer;

3) TeXHOJIOTHYECKHUI pacyeT [ | THApaBINYECKUA pacueT [ | MPOYHOCTHOM pacyeT [ |
KOHCTPYKTOPCKHI pacyer;

4) ruApaBINYECKHUI pacyueT [ | KOHCTPYKTOPCKHUH pacueT [ | TeXHOJOTHYeCKuil pacuet! |
IIPOYHOCTHOM pacyer;

2. CriocoOHOCTS amnmapara COnpOTUBIATHCA AeOpMaIHsIM — 3TO

1) mpo4yHOCTB;
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2) yCTOWYMBOCTB;
3) )KE€CTKOCTb;
4) repMEeTUYHOCTb.

3. MakcuMainbHbIe pa3Mephl anmapara, JoIycKaeMble 7S IEPEBO3KHU I10 JKEJIEe3HOM Jlopore 6e3
COTJIaCOBAHUsA C aIMUHUCTpaLEn

1)2,2 m;

2)3,2 m;

3)4,2 m;

4)5,2 m.

4. N30b1TOYHOE AaBiieHUE cpebl B anmnapate rnpu tremmeparype 20°C (0e3 yuera
THJIPOCTATUYECKOTO JIaBJICHUS CPEbl) — 3TO

1) ycnoBHOE 1aBIEHHE;

2) pac4eTHOE JIaBJICHUE;

3) mpoOHOe naBiieHUE;

4) pabouee gaBieHHE.

5. Ilpu KOHCTpYHPOBAaHUM JIUTOM anmnapaTypbl BHyTPEHHHUE IIEPETOPOJIKU TOJIKHBI ObITh TOHbIIIE
HarpykKeHHBIX CTEHOK Ha

1) 5-10%;

2) 10-20%;

3) 20-30%;

4) 30-40%.

6. IIpu KOHCTPYHPOBAHUH JIMUTOMH anmapaTypbl HE PEKOMEHAYETCS OTJMBATH JETAIN M3 YyTyHa
TOJIIIMHOM O0JIee

1) 40-50 mm;

2) 50-60 mm;

3) 60-70 Mm;

4) 70-80 mm.

7. YTo sABNIsETCS LIENBIO TEXHOJIOIMUECKOT 0 pacyera?
1) onpenenenue ruipaBINUECKOro COIIPOTUBIICHUS allnapara;
2) ompejiesieHue OCHOBHOI'O pa3Mepa anmnapara;
3) ompeneneHue MPOYHOCTHBIX pa3MEPOB arlapara;
4) omnpeneneHue KOHCTPYKTUBHBIX pa3MepOB ammapara.

8. YKaxuTe NpaBUIIbHBINA MOPSIIOK pa3pabOTKH KOHCTPYKTOPCKOM JOKYMEHTALIUH:
1) TexHuueckoe 3afaHre || TEXHUYECKOe MPeAokKeHHe [ | 3CKU3HbIN MPOEKT || TEXHUYECKHM
MIPOEKT;
2) 3CKU3HBIN MPOEKT [ | TEXHUYECKOE 3a/laHNe || TEXHUUECKUI MPOEKT [ | TEXHNYECKOoe
MIPEIOKEHNE,
3) TexHHUYECKOE 3aJaHne | | S3CKU3HBINA MPOEKT [ | TEXHUYECKUI MPOEKT || TeXHUUECKoe
MIPEIOKEHNE,
4) 5CKU3HBIN MPOEKT [ ] TEXHUYECKOE MPEIOKEHHE [ | TEXHUYECKOE 3a/JaHne | | TeXHUUECKUH
MIPOEKT;

9. Ykaxwure, 10 KaKoW 3aBUCUMOCTH OIPEACIIICTCS MPOOHOE AaBJICHHE JIJIsl BCEX COCYJIOB, 32
HNCKIIHOUCHUCM JIUTBIX
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LT

10. VkaxuTe NpaBIbHYIO 3aBUCUMOCTD IS OIIPEIEIICHUS UCTIOTHUTEIIBHON TOJMIIUHBI CTEHKH S
3JIEMEHTAa COCY/la WJIX ammapara

L S=s,-C.

) 828 +C,
3 S<8,-C.
4 S<S+C.

11. VYkaxure, Kakue 000JI0YKH OTHOCATCS K TOHKOCTEHHBIM

D
—. >0,05
1. D ;
& >0,1
2. D ;
D
—.<0,05
3. D ;
& <0,
4. D ;

12. yKa)KI/ITe, KaK COOTHOCATCA MCPUJIUOHAIIBHBIC U TAHI'CHIHUAJILHBIC HAIIPAXKCHHUA B
TOHKOCTEHHOH HHHHHHPHQCCKOﬁ OGOHOLIKC, HarpyxceHHOﬁ BHYTPCHHUM JIaBJICHUCM

1. 5;11 = 5! ;

2' Sm = 26! ;
38,2055,
4 0, =156,

13. VYkaxwure MMPaBUJIbHYIO 3aBUCUMOCTD [JIS OTIPCACIICHUA TOJIIHUHBI CTCHKU LIPIJII/IHI[pI/I‘{eCKOﬁ
oOeuaiikul, Harpy>KeHHON BHYTPEHHHUM JIaBICHUEM
2pD

S=r—F—+C
1. [5}pp_p ;
D
s=—FP2 ¢

O COBepIICHCTBOBAHUI HOPMATHBHOTO U y4eOHO-METOIMYECKOro obecneueHus: 00pa3oBaTeNbHOrO Iporecca
HUcn.: T.C. Jleyxuna

NJ1 2098248
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s-——P2 ¢
N 2[5k, -0.5p ;
§= 2P0 ¢
4, Bl -p
14. Ykaxure, Kakoe U3 NPUBEIACHHBIX YPABHEHUM, ABJISIETCA ypaBHeHUEM Jlaraca
O Ok _ P
1. Pu Pi Sk,
Pu, Pi_ P
b o, O, S, :
5, 80 _Su
3 Pw Pe P .
Pu P _ Sk
4. On O P ;

15. Ykaxure, 0 KaKOW 3aBUCUMOCTH ONPEIEIISICTCS JOITyCKaeMOoe BHYTPEHHEE N30BITOYHOE
JTaBJICHUE VI HWIMHIPUYECKON 00edaiku

[p]= 2[5](pp(s—c)
1. R+0,5(S—C);

[]_ZBku@—c)
7 PI= D+05(s-c¢) .

[p]— 2[5](pp(s—c) ’

3 D+(s—c) :
[p)- 2000
4. (s=c) ;

16. Vxkaxkure, Kak ONpeesseTcsl pacdeTHOE JaBJICHHUE ITPH ONPEICTICHUH TONIIHHBI CTEHKH
anmnapara ¢ pyOalIkoii, eciu B anmnapare BakyyM, a B pyOalike U30bITOUHOE JJaBICHHE

I P=PsPus.
2. P77 Pus,
3. P=Ps
4 P=PytPus,

17.  VYkaxwure, 10 KAKOMY YPaBHEHHUIO ONIPEACIIAETCS JOMYCKAeMOE JIaBJICHUE JJIs
IUJIUHIPUYECKON 00eqaiiku, paboTaroieil o1 Hapy>KHbIM JTaBJIEHHEM

1. [p]:max{[p]p;[p]lf}
[p]: [P]p

5

O COBepIICHCTBOBAHUI HOPMATHBHOTO U y4eOHO-METOIMYECKOro obecneueHus: 00pa3oBaTeNbHOrO Iporecca
HUcn.: T.C. Jleyxuna
N]1 2098248
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3. ll=[p], + ).
~[pl, +[rl:
[p]= —

5

18. Ykaxwure, 10 KAKOMY YPaBHEHHUIO CIEAYET NPOBEPATh HA YCTOWYMBOCTD HMIIMHAPUIECKUE
oOeyaiiku, paboTarolye 1moj COBMECTHBIM JI€HCTBHEM CUIIOBBIX (PAKTOPOB

P F M _(0)_,
L W ) <
P oF M (0)
, DA o)) 7
P _F M (oY) _,
5, el [F] M) (ol) .
P_F_M (oY

4 ol IF] ] \fel) ~

19. Vkaxunre, Kakas IpUYMHA HE IPUBOAUT K BOSHUKHOBEHHIO KPA€BbIX CHJI 1 MOMEHTOB
1. Pe3koe u3mMeHeHHE B MEPUIMOHAILHOM HAIPABIEHUU CUIIOBOTO WM (PU3UYECKOTO
rapameTpa;
2. Hanuuue nuKIM4YecKoi Harpy3Ky ACHCTBYIOLIEN HA amapar;
3. Pa3Has )KeCTKOCTh COEIMHAEMBIX JETalEH;
4. ConpsikeHue 3JIeMEHTOB 00edaeK Moj1 yriioMm;

20. Ykaxure, Kakoe KOHCTPYKTUBHOE PEIICHUE TIO3BOJSET U30ekKaTh BOSHUKHOBEHUS KPAEBBIX
CHJI U MOMEHTOB
1) YcraHnoBka KoJiell )KECTKOCTH B MECTE COSTUHEHHUS FIIEMEHTOB;
2) IlpaBunpHasi MOArOTOBKA KPOMOK 3JIEMEHTOB MPH CBApKE;
3) OobecrieueHre OOIBIION TONIUHBI CTCHKH MEHEE TPOYHOTO JICMEHTA,
4) IlnaBHOE coNpsDKEHNE KPAeB AIEMEHTOB,;

21. Ykaxwure, Kakoe JTHUIIE He I0IyCKAaeTCsa UCIIOIb30BaTh MPU U30BITOYHOM JaBJIeHUU Ooee
0,07 MIla
1. Konnueckoe oTOOPTOBaHHOE;
2. DJIMIITHYECKOE;
3.ITnockoe;
4.Chepuueckoe HEOTOOPTOBAHHOE;

22. Vkaxwure, IpU pacyeTe Ha OJUHAKOBOE BHYTPEHHEE N30BITOYHOE IaBIICHUE, TOJIIMHA
KaKoro JHHINA OyJeT HauMEHBIIIeH
1. Ilmockoro;

2. DIIUNTHYECKOro;
3. Tlomycdepudeckoro;
4. Topocdepuueckoro;

23. Vkaxxure MMPaBUJIbHYIO 3aBUCUMOCTD [UIS OTIPCACIICHUA JOITYCKAaCMOTI'0 AaBJICHUSA IS
OJUIMIITHYCCKOI0 AHUIIA, HArpy>KCHHOI0O BHYTPCHHHUM H30BITOYHEBIM JaBJICHUEM

O COBepIICHCTBOBAHUI HOPMATHBHOTO U y4eOHO-METOIMYECKOro obecneueHus: 00pa3oBaTeNbHOrO Iporecca
HUcn.: T.C. Jleyxuna
N]1 2098248
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[p]= 26 -o)o

1 R+O,5(s—c);
_2s—0)[Ske

2. [p]— R+(s—c) :
[p]- (s—o)skp

3 2R+05(s—c).

| [p]= (s—o)sk
4.

2R+(s—c).

24. YKaxuTe, KaKOMY YCJIOBHUIO JOJDKHO YJOBJIETBOPATH PACCTOSIHUE OT Kpasi JHUILA JI0
OTBEpCTUs

| 120,05Dn .
2. 1201Dn
3.12015Du
4.120.2Dn.

25. YKaxuTe npaBUIbHYIO 3aBUCUMOCTb JIJIS1 ONIPEAEIICHHS] TONIIUHBI CTEHKH KOHUYECKOTO
JTHUTIA, pa0OTArOIIETO 1101 BHYTPEHHUM HM30BITOUHBIM JaBICHUEM

S, = pD; ! +c
1 2qop[5]—p sina :
S, = PD; I +c
) Z(pp[é]—p cosa
S, = PD; ! +c
3 2gop[6]—p tgo :
S, = PD; ! +c
4 2(op[6]—p ctgo :

26. YKaxHuTe KOHCTPYKLHIO TUIOCKOTO IHUIIA, 111 KOTopoi koo duiment K (yuutsiBaromuit
KOHCTPYKIIMIO JTHUIIA U CIIOCO0 COEMHEHHS €ro ¢ 00evaiikoil) Oy1eT HauMEeHbIINM

O CcOBepIICHCTBOBAHUH HOPMATHUBHOTO U y4€OHO-METOIMYECKOro oOecreueHus 00pa3oBaTelIbHOIO Iporecca
Hen.: T.C. Jleyxuna
]I 2098248
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10757 RN 7772,
5 _-::_ N E
1) 2) 3) 4)

S=KK,D |2 +c
K, 5k

27. Yo yunThiBaeT KO3(UIHEHT B 3aBUCUMOCTH U151 OTIpe/IeIeHUs
TOJIIMHBI TUIOCKOTO IPUBAPHOTO THUINA?

1. Crioco6 coenMHEHUS THMINA ¢ 00CUANKOIM;

2. KOHCTpYKIIUIO THUIIA;

3. OcnabneHue AHUIIA OTBEPCTHEM;

4. Hannume yKperuIsSonnX 3JIEMEHTOB;

28. Kak Oy1yT COOTHOCUTBCS pacyeTHbIE TONIIUHBI IUIOCKOTO IPUBAPHOIO JHUIIA ITPU
Harpy>eHHUU ero BHyTPEHHUM HU30BITOYHBIM JIaBICHUEM U HApY>KHBIM JaBJICHUEM
1. Bynet Gombiie npyu Harpy>KEHUU €r0 BHYTPEHHUM H30BITOUHBIM JJaBICHUEM;
2. byner Oosbliie pu Harpy>KEHUH €r0 HapY>KHBIM JIaBJICHUEM;
3. ByAyT OqMHAKOBEI;
4. M0>XHO OIIPENIENNUTD TOJIBKO PACUETHBIM ITyTEM;

29. yKa)KI/ITC, AJI KaKOT'O THIIa JHUI, HArPY>KCHHBIX HAPY’KHBIM NABJICHUCM,
OPUECHTHUPOBOYHAA TOJIIWHA CTCHKH MOXET OBITH orpeacicHa 1o cnezlymmeﬁ 3aBUCHUMOCTH

n,P PR

S, , =maxs— :
. 510 V10 E"2[5]
1. Tlomycdepuueckoro;
2. DIIUINTHYECKOro;
3. Topochepuyeckoro;
4. Jlns BcexX Tpex BBIIEIEPEUNCIICHHBIX;

30. Ykaxure MPaBHUIIbHYIO 3aBUCUMOCTD I OTIPCACIICHUA JOITYCKAaCMOI'o JaBJICHUS U3
yCJ10BuUs YCTOﬁqHBOCTH B IIpeaciiax ynpyrocTu KOHM4€CKOIro JHUIla, HArpy>KCHHOI' O
HAapy>KHbBIM JaBJICHUCM

), = 2o

+(s—c)

1. cosa :
§—c
=22 s
2 [p]L KKOD [ jkD,'J‘

O COBepIICHCTBOBAHUI HOPMATHBHOTO U y4eOHO-METOIMYECKOro obecneueHus: 00pa3oBaTeNbHOrO Iporecca
HUcn.: T.C. Jleyxuna
N]1 2098248
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208-10°F _2[100@— c_)r

[p]E =

3 nB ! D :
26-10 °E£|100(s —c)
=2 [ L }

31. Ykaxure, kKakoil crioco0 nprBapku naTpyOka mTyLEepa K napycy amnmnapara o0ecrequr
MUHUMAJIbHYIO KOHLIEHTPALIUIO HAIIPSKEHUH

qeAT— _

S

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

32. Ykaxxute OpueHTUPOBOYHOE 3HAUEHHE CKOPOCTH Tra3a, IPUMHUMAEMOMN IpHU OIpeIETICHUH
BHYTPEHHEI0 uaMeTpa ITylepa

. m:O,l—O,S«%;
o=1-3%"
®=10-30""

3. ;
e — Jw
, ©=30 50/

3

33. VkaxuTe NpaBUIbHYIO 3aBUCUMOCTb JIJIsl OTIpeIeJIeHHs] BHYTPEHHEr 0 IuaMeTpa naTpyoka
HITYyIIepa, €CIIM pacxoa cpeasl Q 3a1aH B Kr/4ac, a TMHEHHas: CKOPOCTh CpeJibl B TaTpyOKe B

m/c

J- 2
1 Tw :
40
’ ®-3600
d= 40
3. P

O COBepILICHCTBOBAHUH HOPMATHBHOTO U Y4eOHO-METOIMIECKOro 00ecneyeH st 00pa30BaTesIbHOTO Mporecca

HUcn.: T.C. Jleyxuna
N]1 2098248
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34. YkaxuTe, KaKkoMy yCJIOBHUIO B COOTBETCTBHUH C TpeOOBaHUAMH PocTexHan3opa OKeH
YAOBIIETBOPSATH JUAMETP CMOTPOBOTO OKHA B amnmnapare auamerpom [ < 800 mm.,
pabortarorum npu nasiaenuu ceoimie 0,07 MITa.

1. d=80Mym;
2. d=120mM;
3. d=280
4. d=120mM;

35. Ykaxure, annaparsl Kakoro JuaMmerpa, padotatouiue npu nasienuu ceoimie 0,07 Mlla, B
COOTBETCTBUU ¢ TpeOoBaHUsIMU PocTexHan3opa TOKHbBI UMETh JIFOKU

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

36. Ykaxure, Kakoil OCHOBHOM IPUHIMII 3aJI0KEH B PaCUET YKPEIUIEHHUsI OTBEPCTUI

1. PacuerHas ToNIIMHA YKPEIUISIOMINX JIEMEHTOB JIOJDKHBI OBITH OOJIBIIE HIIH PaBHA
pacueTHOH TOJIIIMHBI CTEHKH 3JIEMEHTA B 30HE YKPETIJICHHUS;

2. JlnameTp YKpEeIUISIOLINX JIEMEHTOB JI0JDKEH OBITh OOJIBIIIe TMaMeTpa OTBEPCTHS;

3. CymmMapHas pacdeTHas IUIOIIA/(b CEUEHUs YKPEIUIAIOMNX IEMEHTOB B 30HE
YKPETUICHHS TOJDKHA OBITh OOJIBINE MITH paBHA PACUETHOM IUTOIIA TN BEIPE3aHHOTO
CCUCHUS;

4. PacueT yKpermieHus! OTBEPCTHI OCYIIECTBIISICTCS Ha OCHOBE BCEX TPEX
BBILIETIEPEUNCIICHHBIX TPHHIINTIAX;

37. YkaxuTe NpaBUIbHYIO 3aBUCUMOCTb JUIs1 OIIPEJEIICHHs] PACIETHOrO IUaMeTpa
OJIMHOYHOT'O OTBEPCTHSI, HE TPEOYIOIEro YKperIeHHsI

§—C
d, =2 —08 |\[D,(s —¢)

4

1. R ;
- D
dy =2 2=C_08| %
5 Sp s—c.
d, =2 -1yD,(s-0)
3. S ;

d, :[s—c_l} D,
4. Sx T
38. YkaxuTe, KaKOMY YCIOBHIO JOJDKHA COOTBETCTBOBATH HIMPUHA HAKIIATHOTO KOJIbIIA IPU
YKPEIUICHHN OTBEPCTUI
1. HomxHa OBITH OOJIBIIE pACYETHON IIMPHUHBI 30HBI YKPEIUICHHS;
2. JlomxHa OBITH MEHBIIE PACUETHON IMINPUHBI 30HBI YKPETIICHUS;

3. JomkHa ObITh OOJIBIIIE PACUETHOTO TUAMETPa YKPEIUISIEMOTO OTBEPCTHS;
4. I[OJ'I)KHa OBITh MEHBIIIE pacuCTHOI'0 AUaMETpa YKPCIUIAEMOI'O OTBEPCTHU.
O COBepILICHCTBOBAHUH HOPMATHBHOTO U Y4eOHO-METOIMIECKOro 00ecneyeH st 00pa30BaTesIbHOTO Mporecca

HUcn.: T.C. Jleyxuna
N]1 2098248
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39. Ykaxure, 0 KaKUM TapaMeTpam BRIOUPAIOT CTaHIAPTH30BAHHBIE ()JIaHIIbI
1. Ilo pacyeTHOMY JaBJICHUIO U PACUETHOMY JIMAMETPY alllapara;
2. Tlo ycnoBHOMY J1aBI€HUIO M pacueTHOM TouHe (praHma;
3. TIlo pacueTHOMY JaBJIEHMIO U PACUETHON TEMIIEPATYPE;
4. Tlo ycnoBHOMY JIaBJICHHIO U YCIIOBHOMY JAMAMETPY armrmapara.

40. Ykaxure, Ipy KaKUX YCIOBUAX B KQUeCTBE KPEMEKHBIX 2JIEMEHTOB (DIaHIIEBBIX
COEIMHEHH JI0ITyCKAETCs UCII0Ib30BaTh OOJITHI

1, P=0,6Mlla 1 <200°C .
2. P=L6MIla ¢ <250°C .
3, p=4Mlla 1 <300°C .
4. P<6,4AMIIa 1 <350°C

41. YkaxuTte, Ha KAKOM PUCYHKE N300pa)keHa KOHCTPYKLHUA (JIaHIla MPUBAPHOTO BCTHIK

-~ f\“

a) 0) g)
1. a) 2.0) 3.8) 4.a)uo)

42. Yxaxwure, IpH KaKUX JaBICHHUSX JTOIYCKACTCS UCTIOIb30BaTh IUIOCKUE TPUBAPHBIE
(raHIbI
1P <0,3Mlla

3

) p, <0,6MIla
3 P, <l,6Mlla
4 Py < 6,4Mlla

43. VYxkaxwuTte, kakas ¢opMa MPUBATIOYHON MOBEPXHOCTH (DIIAHIICB JTOJDKHA
HCIIONb30BAThCS B aliaparax, paboTaroniX Mo/ BAKyyMOM, U B ammapaTax co
B3PBIBOOTIACHBIMH HJIM TOKCUYHBIMU CPEJICTBAMHU
1. Iun-masz;

2. Ilnockas;
3. Tlog kpyrayro Uil BOCBMUYTOJIBHYIO IPOKIIAJIKY;
O COBEpIIICHCTBOBaHUH HOPMATHBHOTO U y4eOHO-METOIHUECKOTr0 00eceueH s 00pa30BaTeILHOTO Ipoliecca

HUcn.: T.C. Jleyxuna
N]1 2098248
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4. BeicTyn — BnajuHa.

44. YxaxuTe, KaKue NpOKIaJKUA UCTIOIB3YIOTCS U1l YIUIOTHUTEIbHON MOBEPXHOCTH MO KPYTITYIO
WM BOCBMUYTOJIBHYIO IPOKIIAJIKY

1. Hemeramnmueckue;

2. AcOoMeTaNINYEeCKHE;

3. KomOuHHMpOBaHHbIC;

4. Merannuyeckue.

45. Ykaxure MMPaBUJIbHYIO 3aBUCUMOCTD IJI OIIPCACIICHUA PCAKINU ITPOKIIAAKA B pa60LH/IX
YCIIOBHAX

R,=0,785D - P,

Rn = e ft’: ) Er’J (a(,btqb _aﬁté )

Rn zzercu .bO .m'p .

Rn = TCDU! .b(] g .

e

46. VYkaxure MMPAaBUJIbHYIO 3aBUCUMOCTD JIS YCIIOBUSA ITPOYHOCTHU 00JITOB (I)J'IaHI_[eBOl"O

COCJIMHCHU S
Pm 5[5]20; Riz s[(S]’
1. " /s nf; :
P

: w0 P
[ S(pé‘do, 62 EQDSI
2' n..fﬁ [ ] n..fﬁ [];

Fy-n-f; S[‘6]20;1]362 n-F; < [5]1-
4 w11 S SQD[(S]ZO;PSZ'H'EiS@[‘S]r

47. YxaxuTte NpaBUIbLHYIO 3aBUCUMOCTbD JJIsl IPOBEPKU HAMPSHKEHUN B CEUCHUH S
(bnaHua 1o quBepTOﬁ TUIIOTE3€C IMMPOYHOCTH
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48. B K0)XyX0TpyOHOM TEIIOOOMEHHUKE KECTKOW KOHCTPYKIIUU TEMIIepaTypa Kopiryca
BBIIIIE TeMIepaTypsl TpyO. Kakue HanpsokeHus OyayT neiicTBoBaTh B TpyOax

TEIJTIO0OMEHHHKA
1. H3ruoa;
2. Cpesa;
3. Cxarus;
4. PacTsoxeHMS,

O COBepIICHCTBOBAHUI HOPMATHBHOTO U y4eOHO-METOIMYECKOro obecneueHus: 00pa3oBaTeNbHOrO Iporecca
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49. Tlpu yBeTU4eHUH IJTUHBI TPYO B KOXKYXOTPYOHOM TEIJIO0OMEHHUKE JKECTKOM
KOHCTPYKIIMU BEIMYHNHA TEMIIEPATYPHOTO YCUIIHS
1. VBenuuunrcs,
2. YMCHBIINTCS;
3. He u3menurcs;
4. BO3MOXHO OMPECIIUTh TOIBKO PACUETOM.

50. VYxkaxuTte, Kakoe ypaBHEHHE CBS3BbIBACT TEMIICPATYPHBIC YCUIIHS U YJUTHHEHUS TPYO
B TEIUIOOOMEHHUKE

VYpasnenue Jlamaca;

VYpaBuenue ['yka;

YpaBHenue Museca;

YpasHenue Jlame.

B

51. YxkaxuTe NpaBUWIbHYIO 3aBUCUMOCTD ISl ONIPEENIECHUS TEMIIEPATyPHBIX YCHINM B
KOXKYyXOTPYOHOM TEIIIO0OMEHHHUKE KECTKOM KOHCTPYKIIUH
oAl —a Al

L E Fy + EgFy
0 = oAt + o Aty
2. " EF,+E.F,
_Op At —a Aty
Q(‘ - 1 R 1
3 E.F, E.F, :
apAt +a Aty
Qr - 1 R 1
4. E,F, E/F,

2

52. B KOXyXOTpyOHOM TEIII00OMEHHHUKE KECTKOW KOHCTPYKITUH CyMMapHas TUIOMIAb
ceueHHs TpyO OoJbIle MIIONIa M ceueHus Kopiryca. I'ae OyayT Oosnblie
TEeMIIEpaTypHbIE HATIPSKEHUS?

B tpy0ax;

2. B xopmnyce;

3. BynyT onnHakoBbl;

4. B03MOXHO ONPEAETUTH TOJIBKO pacuye€TOM

[a—y

53. VYkaxwure, Kakas U3 MPEANOIaraéMblX MEp He O3BOJINT YMEHBIIUTh

TeMIepaTypHble HAPsSHKEHNUS B KOKYXOTPYOHOM TerI000MeHHHKe

1. Pa3memenue Ha jeopMUpPyEMOM yHacTKe YKPETUISIONIETO dJIEMEHTa,
2. Pasmemnienue Ha 1eOpMUPYEMOM y4acTKe THOKOTO 2IEMEHTA;

3. O6ecneuyeHne cBOOOIHOTO Y/UIMHEHHS Ae()OPMUPYEMOTO 3JI€EMEHTA;

4. 3amena TpyOHoro nmyuka Ha U- oOpa3Hbie TpyOBI.

54. VYxkaxwure, Kakou CrIoco0 CIIeyeT UCIOIB30BATh ISl KPEIUICHHS YyTYHHBIX TPYO B
YYT'YHHBIX TPYOHBIX pelIeTKax

1. Pa3BanbroBka;
2. PasBanbplioBKa B KaHaBKax;
O COBEpIIICHCTBOBaHUH HOPMATHBHOTO U y4eOHO-METOIHUECKOTr0 00eceueH s 00pa30BaTeILHOTO Ipoliecca
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3. Ilaiika;
4. 3ayekaHka.

55.Vkaxure npaBUiIbHYI0 3aBUCUMOCTb IS IIPOBEPKH IIPOYHOCTH Pa3BajIbLOBKH
TpyO B TpyOHBIX pelieTkax

= Or <
L ‘ n-n:d”(6—c)-0,7_[r]
r= & <[]
97 n-nd b :
_ O
. qfn_m,ﬂ_sé[q].
__ 9
. 9=t =l4]

56. VYkaxuTte, Kakoi criocod coenquHeHus TpyO ¢ TpyOHOH perieTkoi o0ecrnedunBaeT
HauOO0JIBIIYI0 IPOYHOCTh
1. Pa3BanbpnoBka;
2. Caapka;
3. Ilafika;
4. 3ayekaHka.

57. VYxkaxurte, Kakoe MUHUMAJIbHOE YHCIIO CEUVIOBBIX OMOP MOKET ObITh IPH YCTaHOBKE
TOPU30HTAIBHOTO armapara

1. Opna;

2. JlBe;

3. Tpm

4. Yersipe.

58.  Vkaxure, ¢ KakoH LIEJIBIO OJIHA U3 ONIOP TOPU30HTAIBHOIO amnmapara,
YCTaHOBJIEHHOT'O Ha CEJJIOBBIX OMOPAaX, BHIOIHAETCS MOABUKHON
1. YmeHblleHUE HANIPSHKEHUH B OTIOPHOM IIJIUTE;
2. YMeHbllIeHUE HANPSKEHU B KOPITyCe anmnapara;
3. YMeHblIEHHUE HAIIPSHKEHUH Cpe3a B OIOPE;
4. VYMeHbIIICHHE HAINIPSHKEHUH CKATHs B OIOPE.

59. yKa)KI/ITe, KaKO€ MUHUMAJIbHOC YU CJIO OITIOPHEBIX JIall MOXET OBITH UCHOJIL30BAHO JUIA
YCTAaHOBKH BCPTUKAJIBHBIX aIlllapaToOB

1. JBe;

2. Tpu;

3. UYersIpe;
4. Iects.

60. VYxkaxwure, c KaKoi LENbIO PU YCTAHOBKE BEPTUKAJIBHBIX allapaToB HA OMOPHBIX
Janax NpUMEHSIOTCS HaKJIaJHbIE JIUCTHI
1. VYMeHbLIEHHE HAIIPSHKEHUI B CTEHKE amIapara;
2. VYMcHbIIEHUE HANPSOHKECHUH B OTIOPHBIX JIalax;
3. YMeHbllIeHHE TEPMUUECKUX HAINPSHKEHUN IPU TPUBApPKe OMOPHBIX JIal U KOPITyCy
anrmapara;

O COBepIICHCTBOBAHUI HOPMATHBHOTO U y4eOHO-METOIMYECKOro obecneueHus: 00pa3oBaTeNbHOrO Iporecca
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4. YMeHbIIICHHUE HANIPSHKEHUH B QyHIaMEHTAaX.

61. Ykaxute, KaKue BECOBBIC HArPy3KH HEOOXOIUMO YUUTHIBATH IIPH PACUETE OTIOP
KOJIOHHBIX almnapaToB

Bec xonoHHBI B pab04HX YCIOBHUSX;

MakcuManbHBIN BEC KOJIOHBI P THIPOUCTIHITAHUSX;

MuHUMaIbHBIA BEC KOJIOHHBI B YCIOBUSIX MOHTAXa;

Bce BbIenepeynciaeHHbIe CIyyan.

b S

62. VYKaxXuTe MaKCUMAaJIbHYIO BBICOTY y4acTKa, Ha KOTOPbIE JETUTCS KOJIOHKA IIPU
OTIpeNIeICHNH U3TMOA0IIET0 MOMEHTA BETPOBOIM HArpy3KU

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

63. IIpu pacuerax KOJOHHBIX alllapaToB Ha BO3/ACHCTBUE BETPOBOI Harpy3KH, CTEHKY
KOJIOHHOT'O allapara IIpoBEPSIOT Ha:
1.IIpOYHOCTB U KECTKOCTB;
2. YCTOMYHBOCTD U KECTKOCTD;
3.1Ipo4HOCTH M yCTOMYHMBOCTB;
4. Y CTOWYNBOCTB U TBEPIOCTD.

64. Ykaxxute NpaBUIbHYIO0 3aBUCUMOCTD JJI ONPEIEICHUSI MEPUIMOHATBHBIX
HaNpsH>KEHUN B TOJICTOCTEHHOM IUJIHMHIPE

PR, +R,)

5, = 2 2
1. RH _RB :
PR,’ R,’
5, =——"—|1+—=&
2. Ru _RB r :
PR, ?
5m = 2 : 2 1- 2
3. RH _RB :
o PR,’
4. Ry* =R,

65. Ykaxure, Kakoi BEJIMUMHE BCETIa PaBHBI paJIuaJibHbIC HAMPSHKEHUS HA BHEIITHEN
CTEHKE TOJICTEHHOTO IMJIMH]IPA

1. 6,>0.
7 5r<0;
3. 5f"=0;
4. 0.=0r,
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66. Ykaxure, IpU KaKUX YCIOBUSAX KOJIbIEBbIE HANPSYKEHUS B TOJICTOCTEHHOM COCY/I€
MaKCHMAJTbHBI 110 BEIMIMHE

1. R :R“";
2. R=R, ;

R — Rh‘ +R({.‘!
3. 2 ;

4. ITocTOSSHHBI 1O TOJIIMUHE CTCHKHU COCyaa.

67. YkaxuTe, KaKue HanpsOKCHUsI HE U3MEHSIOTCS 110 TOJIIIMHE CTEHKH TOJICTCHHOTO
cocyaa

1. MepuauoHaibHbIE;

2. Konwuessle;

3. PaguanpHbie;

4. Bce BbllIENEPEUNCIICHHBIE.

68. Ykaxure, KaKk U3MEHSIOTCS 110 a0COIIOTHOM BEIMYMHE PaHaIbHbIE HAIPSKEHUS 10
TOJIIIMHE CTEHKH TOJCTOCTEHHOT'O COCya

1. YBennuuBaroTcsi OT BHYTPEHHETO JUaMETPa K BHEIIHEMY;

2. YMEHBLIAIOTCS OT BHYTPEHHETO AUAMETPA K BHEIIHEMY;

3. He u3MeHAIOTCS 110 TONILUHE CTEHKU;

4. MOXHO onpeAenuTh TOJIbKO PACUETHOM IIyTEM.

69. YkaxxnTe npaBUIbHYIO 3aBUCUMOCTH ISl ypaBHEHM Jlame

olp+p
B=|——5
1. [5]‘9—P;
= :5: —p
2. ’ _5_q0+p;
B = [SkD+P ’

3 sk-p ,
_([ske-pY

4. - [5]‘P+P

70. VYkaxuTe NpaBUIbHYIO 3aBUCUMOCTD JIJIsI ONIPEJEICHUS TOJIIUHBI CTEHKH
TOJICTOCTEHHOTO COCY/a, paboTaroIIero B 00JacTH YIPYyTro-IIacTHYECKUX

nedopManuit
s=—L2 ¢

pD
- PZ _c

2.
3 s=[le-mp+C.
A s=05D(B, ~1)+C
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71. B cimyyae, korja TeMIeparypa BHYTPU TOJICTOCTEHHOT'O COCY/Ia BBIIIEC YEM
TEMIIEpaTypa CHApPYKU €ro, TEMIIEPATYPHBIEC HAIIPSKEHUS HA BHYTPEHHEH CTEHKE
0,>0
1. ;

0,<0,
5, =0,
0=6,.

H Lo

72.  VYKaxwWre, KaK OCYIIECTBIIAETCS aBTO(PPETTUPOBAHUE CIUIOIIHBIX TOJICTEHHBIX
COCYyZIOB

1. IlpenBaputenbHbIM Harpy>K€HUEM COCY/la BHYTPEHHUM JABJIEHUEM, BbI3bIBAIOLIIUM
IUIacTHYecKue nedopMaluy BO BHYTPEHHUX CIIOSAX COCYAR;

2. IlpenBaputenbHBIM HAIpYyKEHUEM COCYAAa BHYTPEHHUM JIaBJIICHHEM, BBI3BIBAIOIIINM
IUIacTUYecKue eopMalMi BO BHEIIHUX CIIOSX COCYAa;

3. IlpeaBapuTesbHBIM HAIPEBOM COCYJA 10 TEMIIEPATYPBI, BBI3bIBAOIIEH
I1acTUUecKkue feopMalii BO BHYTPEHHHUX CIIOSX COCYa;

4. IlpenBapuTenbHOM HarpeBOM COCYJa 10 TEMIIEPATYPbI, BEI3bIBAIOIICH IIIACTUYECKUE
negopManui BO BHELIHHUX CIIOAX COCYa;

73. Ykaxure, Kakast KOHCTPYKIIHS 3aTBOPA BBICOKOTO IaBJICHUS HE SBJISETCS
CaMOYTUIOTHAIOIIECCS

1. 3aTBOp C IIIOCKUM METAIIMYECKUM OOTIOPATOPOM;

2. 3aTBOp C 1eIBTO0OPA3HBIM 00TIOPATOPOM;

3. 3arBOp C IBYXKOHYCHBIM OOTIOPaTOPOM;

4. Bce BblIIENEpEUNCICHHBIE 3aTBOPHI.

74. Ykaxute, K KaKOMy CHJIOBOMY (haKTOpy IpHU pacyeTe Ha MPOYHOCTh
KopITyca anmnapara 6apabaHHOTO TUIIA TPUBOAUTCS HAarpy3Ka OT MacCchl MaTepuasia BHYTpH
Oapabana
1. CocpenoToueHHOMY YCUIIHIO;
2. WsrubaroiieMy MOMEHTY;
3. PaBHOMepHO-pacnpeaeneHHON Harpy3Ke;
4. JlaBICHHIO.

75. Ykaxure, B KAKOM CEYEeHUH KOpITyca amnmnapaTa 6apabaHHOTO THUIa U3rHOaronuii
MOMEHT UMEET MaKCUMAJIbHYIO BEJTUUNHY

1. B ceyeHuu Haj ONOPHBIMU POJIMKAMU;

2. B cedeHuu Haj yIOPHBIMU POJTUKAMU;

3. Ha xonre xopmyca 6apabana;

4. B cepenune kopmnyca 6apabaHa.

76. Kopmyc anmapara 6apabaHHOTO THUIIa HEOOXOAMMO MTPOBEPUTH HA
1. IIpo4HOCTH U )KECTKOCTB;
2. I[IpoyHOCTh U YCTOWYUBOCTb;
3. YCTOMYHMBOCT U )KECTKOCT;
4. IIpoyHOCTD, )KECTKOCTh M YCTOHUNBOCTb.

77. Ilpu cyMMUpOBaHUE YJIMHEHHUM, BOBHUKAIOIIUX B PE3YJIbTATE TEMIIEPATYPHBIX
nedopmanuii Kopryca anmnapara 6apabaHHOTO TUIIA, 32 HAYaJI0 OTCYETa IPUHUMAIOT

O COBepIICHCTBOBAHUI HOPMATHBHOTO U y4eOHO-METOIMYECKOro obecneueHus: 00pa3oBaTeNbHOrO Iporecca
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1. Cepenuny kopmyca;

2. Kpaii xopmyca;

3. baHax HaJl ONOPHBIMU POJIMKAMHU;
4. bangax MEeX1y YIIOPHBIMHU POJTUKAMHU.

78. Ilpu pacuere Kopiyca anmnapara 6apabaHHOTO THIIA Ha )KECTKOCTH C
JIOTTYCKaeMbIMH BETMYMHAMU CPABHUBAIOT

1. OTHOCHUTENBHBII TPOrUO KOpIyca;

2. MakcumalbHble HalpsDKEHUs U3rubda B KopIyce;

3. MakcumalibHbIe TeMIIEpaTypHbIC AePOopMaIUU KOPITyCa;

4. MaxkcumanbHbIe HaIIPSHKEHUS CKAaTHs B KOPITyCe.

79. Ilpu pacuere GaHnaxeil anmnaparoB 6apabaHHOrO THIIA C JOIMYCKAEMbIMU
BEJIMYMHAMU CPaBHUBAIOT

5. Hanpsbxenus u3ruda u HanpspKeHHE PacTsHKEHUs B OaHIaxe;

6. Hamnpsoxenue n3ruda u KOHTaKTHbIE HANIPSKEHUS B OaHJaXe;

7. HanpsbxeHue pacTsbKEHHs M HAIIPsDKEHUs CKaTus B OaHIaxe;

8. Hampsokenue cpesa u HanpsDKEHUE CKaTUsl B OaHaaxke.

80. [lIupuHa OMOPHBIX POJIMKOB B anmaparax 6apadaHHOTO THIA JI0JKHA OBITh
9. bonbine mupuHbl OaHIAXKA;
10. MenbIie mupuHbl 0aHAAKA;
11. PaBHa mupune 6aHgaxa;
12. PaBHa mupHuHE YIIOPHBIX POJIMKOB.

81. Jl;st uero cirykaT yropHbIe POJUKH B armapare 6apaObaHHOTO THIIA
13. [lns obecnieyenus BpauieHus 6apadana;
14. Jlns ymeHbIIIeHUsT HATIPSOKEHUH B Kopiryce OapabaHa,
15. JIns yMeHbIIeHNUS HATPy3KHU HA OMTOPHBIEC POJIHKH;
16. Jlyis mpeaoTBpalieHrs OCEBOTO NiepeMenieHus 6apabaHa.

82. Kak J0JI’KHBI COOTHOCHUTCSI IPOYHOCTH MATEPHUAIOB, U3 KOTOPOTO U3rOTOBJIEHBI
0aH/1a)Xu ¥ OTIOPHBIC POJIMKU ammapaTta 6apabaHHOTO THIIA
17. npodyHoCcTh MaTepHasa OaHaxxa J0JKHA ObITh BbIIIE IPOYHOCTH MaTepHana
OTIOPHOTO POJIUKA;
18. MpOYHOCTH MaTepHalia OTIOPHOTO POJIMKA JOHKHA OBITh BBIIIE MPOYHOCTH
MaTepuaia OaHmaxa;
19. 6angaXu ¥ OTIOPHBIE POJIUKHU 00S3aTEIIBHO JTOHKHBI OBITH U3 OJTHOTO
MaTtepuana;
20. COOTHOIIIEHUE MPOYHOCTH 3aBUCUT OT CKOPOCTH BpalieHus 6apabaHa.

83. Kakoil n3 MOMEHTOB JI0OJI’KEH YUUTHIBAThCSA IPU ONPEAEICHUH MOIIIHOCTH IIPUBOJIA
anmapara 6apaGaHHOTO THITA

21. Mzrubaromiuit MOMEHT, IEHCTBYIOMINI Ha KOpIryc Oapabana;

22. BeTpoBoil MOMEHT, AeiicTBYIOLMI Ha OapabaH;

23. MOMEHT OT CUJI TSKECTH MaTepuana

24. Bce BblLIENEPEYNCICHHBIE MOMEHTHI.
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Knroun IMPAaBUJIBHBIX 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 npakTH4YecKUX padoT mo gucuumnanue «KoncrpynpoBanue u pacuer
3JIeMEeHTOB 000PYA0BAHMS OTPACIN

Tematuka npakTu4eckux padoT U3JoKeHa B MyHKTe 3.4.

7.3.2. IlpoMexyTOYHAS ATTECTALUSA

7.3.2.1. IlpumMepsbl IK3aMeHAIMOHHBIX 3aJaHUH 0 JucuuILvinHe « KoHCTpypoBaHue u
pacyeT 3JieMeHTOB 000PYA0BAHMS OTPACIN

MUHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30BAHWS POCCUNCKON OEJNEPAIININ
SEJAEPAJIBHOE 'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUME BBICHIEI'O
OBPA30OBAHI
«MOCKOBCKUM MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHH NOJIUTEX)
§

®dakyapTeT XUMHYCCKON TEXHOJIOTHH U OMOTEXHOJIOTHH, Kadeapa « AnmaparypHoe 0ohOpMIICHUE U aBTOMATH3AIHS
TEXHOJIOTUYCCKUX MPOU3BOJCTB UMeHH mpodeccopa M.b. I'enepanosay

Jucnummza: KoHCTpyrpoBaHHe 1 pacdeT 3J1eMEHTOB 000pYI0BaHHUs OTpacin

OO0pa3oBarenbHas MporpaMmma « ABTOMaTH3UPOBAHHOE TIPOCKTUPOBAHUE TEXHOJIOTHYCCKHX MPOIIECCOB U MTPOU3BOJICTBY
Kypc 3, cemectp 5 (oceHHHIA)

3K3AMEHAIIMOHHBIN BUJIET Nel.

1. OcHOBHBIE TPeOOBAHUS, TPEABSIBIISIEMbIC K KOHCTPYKIIHSIM arapaToB.
2. PacueT TOHKOCTEHHBIX 00eUaeK, Harpy>KEHHBIX BHYTPCHHUM U30BITOYHBIM JIABJICHHAEM.
3. Kimaccudukanus daannes. Onpenenenre 00JITOBON HArpy3Ky.

YTBEpHKIEHO JIEKaHOM

PykoBoauTeNs 06pa3oBaTenbHOI IPOrpaMMbL /A.C. Coxomnos/

MUHUCTEPCTBO HAYKU U BBICIIIEI'O OBPA30OBAHUS POCCUMCKON ®EJIEPALIN
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SEJAEPAJIBHOE 'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHUE BBICHIEI'O
OBPA30OBAHUIA
«MOCKOBCKHUM NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)
§

®dakynbTeT XUMUUECKOH TEXHOJIOTHH M OMOTEXHOJIOTHH, Kadenpa «AnmnapaTypHoe oGpopMIIeHHE U aBTOMaTH3aIHs
TEXHOJIOTUYECKUX MPOU3BOICTB UMeHH mpodeccopa M.B. ['enepanosay

Jucnumirza: KoHCTpyHpoBaHHe U pacdeT 3JeMEHTOB 000pY/I0BaHUS OTPACITH

OO0pa3oBarenbHas porpaMmma « ABTOMaTH3UPOBAHHOE IPOCKTHPOBAHUE TEXHOJIOTHIECKUX ITPOIIECCOB H IIPOU3BOICTBY»
Kypc 3, cemectp 5 (oceHHmit)

3K3AMEHAIIMOHHBIN BUJIET Ne2.

1. BnusiHue METO0B U3rOTOBJICHUS HAa KOHCTPYKIMIO anmnapaToB. OCOOEHHOCTH KOHCTPYHPOBAHUS
JIUTOM M CBapHOM armapaTyphl.

2. Pacuer TOHKOCTEHHBIX 00€YaeK, HArpyXCHHBIX BHYTPEHHUM HW30BITOUHBIM JaBJICHUEM.
VKpeIIeHHEe KOJIbIIaMH KECTKOCTH.

3. Knaccuduxkarus ¢uannes. [lopsaok pacuera.

VYTBepkKAEHO JEKAHOM

PykoBozuTeb 00pa30BaTEIBbHOI IIPOrPaMMEI /A.C. Coxoinos/

MUWHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUS POCCUMCKON DOENEPALININ
SOEJEPAJIBHOE 'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXXJIEHUE BBICIHIEI'O
OBPA30OBAHU
«MOCKOBCKUM NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHH NOJIUTEX)
§

@dakyIpTeT XMMHUYECKOH TEXHOJIOTHH ¥ OMOTEXHOJIOTHH, Kadenpa « AnmapatypHoe opopMIICHHE X aBTOMaTH3aIHs
TEXHOJIOTHIECKUX MTPOM3BOJCTB UMeHH mpodeccopa M.b. I'enepanonay

Jucrunnyaa: KoHCTpyHpOBaHHe 1 pacdeT 3JEMEHTOB 000pYI0BaHHS OTPACIH

O6pazoBarenbHas IporpaMMa « ABTOMAaTU3UPOBAHHOE IPOSKTHPOBAHHUE TEXHOIOTHUECKUX MPOLIECCOB M IIPOU3BOJICTBY
Kypc 3, cemectp 5 (oceHHwmit)

3K3AMEHAIIMOHHBIN BUJIET Ne3.

1. BnusiHue METO/I0B U3rOTOBJIEHUS HA KOHCTPYKIMIO anmnapaTtoB. OCOOEHHOCTH KOHCTPYHPOBAHUS
anmnaparoB U3 JIESTUPOBAHHOW CTaJIM U AYMAJIMPOBAHHOM alapaTypahl.

2. Pacyer anmapartoB, paboTaloUX M0/l HAPY>KHBIM JIaBJICHUEM.

3. Knaccudpukamms  ¢nanueB. Ormpenenenue 06onToBoil  Harpysku. Pacuer mpouHoCcTH
HEMETaNINYECKUX MPOKIAIO0K.

YTBEpkKIEHO IeKaHOM

PyxoBoauTess 00pa3oBaTeIbHOM NporpaMmbl /A.C. Coxkonos/

MUHUCTEPCTBO HAYKU U BBICIIIEI'O OFPA3OBAHUSA POCCUNCKOW ®EJIEPALTN

O COBepIICHCTBOBAHUI HOPMATHBHOTO U y4eOHO-METOIMYECKOro obecneueHus: 00pa3oBaTeNbHOrO Iporecca
HUcn.: T.C. Jleyxuna
N]1 2098248
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SEJAEPAJIBHOE 'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHUE BBICHIEI'O
OBPA30OBAHUIA
«MOCKOBCKHUM NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

§

dakynbTeT XUMUYECKON TEXHOJIOTHH 1 OMOTEXHOJIOTHH, Kadenpa « AnmnapaTypHoe opopMIIeHHE U aBTOMATH3alHs

TEXHOJIOTUYECKUX MPOU3BOICTB UMeHH mpodeccopa M.B. ['enepanosay
Jucuunnuza: KoHCTpyupoBaHHe U pacueT 3JIeMEHTOB 000pyA0BaHUS OTpaciu
OO6pa3oBarenpHas MporpamMma « ABTOMaTH3UPOBAHHOE TIPOCKTUPOBAHIE TEXHOJIOTHUCSCKHX MTPOIIECCOB U MTPOU3BOJICTBY

Kypc 3, cemectp 5 (oceHHmit)

3K3AMEHAIIMOHHBIN BUJIET Ned.

1. BnusiHue METO0B U3rOTOBJICHUS HAa KOHCTPYKIMIO anmnapaToB. OCOOEHHOCTH KOHCTPYHPOBAHUS
CBAapHOM anmaparypsl, U3TOTOBICHHON U3 JIESTUPOBAHHOW CTaJIH.

2. PacueT Ha yCTOWYMBOCTh KOPOTKHX M JITMHHBIX [IMJIMHIPUYECKIX 00€UaeK.

3. KoHcTpyknu u TUIBI (DIIaHIIEBBIX coenHeHn. DopMa MPUBAIOYHBIX TOBEPXHOCTEH.

VYTBepkKAEHO JEKAHOM

PykoBozuTenb 06pa30BaTENBbHOI IIPOrPaMMEI /A.C. Coxoinos/

MUWHUCTEPCTBO HAYKH U BBICILIIET'O OBPA3OBAHUS POCCUNCKON OEJIEPALINN
OEJEPAJIBHOE T'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHME BBICHIET'O
OBPA30OBAHUS
«MOCKOBCKHNM NOJJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKHWH IMOJINTEX)

§

@dakypTeT XUMHUYECKOH TEXHOJIOTHH 1 OMOTEXHOJIOTHH, Kadenpa « AmmapatypHoe opopMIICHHE X aBTOMaTH3aIHs
TEXHOJIOTMYECKHX ITPOU3BOACTB NMeHH npodeccopa M.b. I'enepanosay

Jucrummna: KoHCTpyHpOoBaHHE 1 pacdeT 3J€MEHTOB 000pY/I0BaHHS OTPACIH
O6pazoBarenpHas MporpaMma ABTOMaTH3UPOBAaHHOE TPOSKTUPOBAHUE TEXHOJIOTHIECKUX TPOIIECCOB U TPOM3BOACTBY

Kypc 3, cemectp 5 (ocennmit)

3K3AMEHAIIMOHHBIN BUJIET Nes.

1. KonctpyupoBaHue anmapaTtoB U3 HBETHBIX MeTaALIOB. CrocOObI MOMYyYEeHHs] HEPA3bEeMHBIX
COEIMHEHU.

2. Knaccudukanus gauil. PacueT KOHMUECKUX U TUIOCKUX JTHUIIL.

3. Onpenenenre 00JITOBOM Harpy3ku (UIaHIIEBOTO coeMHEeHHs. PacueT yucia 60aTOB.

YTBEpKIEHO IeKaHOM

PykoBoautess 00pa3oBaTenbHOM IporpaMMbl /A.C. Cokomnos/

O COBepILICHCTBOBAHUH HOPMATHBHOTO U Y4eOHO-METOIMIECKOro 00ecneyeH st 00pa30BaTesIbHOTO Mporecca

HUcn.: T.C. Jleyxuna
N]1 2098248
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MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHUS POCCHUMCKON DOENEPALINI
OEJIEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXJIEHUE BBICIHEI'O
OBPA30OBAHUA
«MOCKOBCKUM NOJJUTEXHUYECKWU YHUBEPCUTET»
(MOCKOBCKHH NOJIUTEX)
§

DakynbTeT XUMHUYECKON TEXHOIOTHH 1 OMOTEXHOJIOTHH, Kadenpa « AnmaparypHoe opopMIIeHHE U aBTOMATH3AIHS
TEXHOJIOTUYECKHX MTPOU3BOACTB uMeHu npodeccopa M.b. I'enepanoBar

JucnumnuHa: KOHCTpyHpOBaHKE U PacieT 3JIEMEHTOB 000PY/I0BaHMUS OTPACIH

OO0pa3oBarenbHas nporpaMmma « ABTOMaTH3UPOBAHHOE IIPOCKTUPOBAHUE TEXHOJIOTMYCSCKHX MTPOIIECCOB U TPOU3BOICTB
Kypc 3, cemectp 5 (oceHHwmit)

3K3AMEHAIIMOHHBIN BUJIET Ne6.

1. OcHoBHbIE TpeOOBaHUs, MPEABSIBISIEMbIE K KOHCTPYKIIHMSIM aIllapaToB.

2. Knaccudukarmus nuuni. HaszHadenwe u 0o0nacTh nmpuMeHeHWs. Pacder BBIMYKIBIX THUII,
Harpy>KeHHBIX BHYTPEHHUM H30BITOUHBIM JTaBJICHHEM.

3. Pacuer ykperuieHust OTBEpCTU B CTEHKAX anmnaparos.

YTBEpkKIEHO IeKaHOM

PykoBoauTess 00pa3oBaTenbHOM IPOrpaMMbl /A.C. Cokonos/

MUWHUCTEPCTBO HAYKH U BBICILIIET'O OBPA3OBAHUS POCCUNCKON OEJIEPALINN
OEJIEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHME BBICHIEI'O
OBPA30OBAHUS
«MOCKOBCKHNM NOJJUTEXHAYECKHWI YHUBEPCUTET»
(MOCKOBCKHWH IMOJINTEX)
§

@dakypTeT XUMHUYECKOH TEXHOJIOTHH 1 OMOTEXHOJIOTHH, Kadenpa « AmmapatypHoe opopMIICHHE X aBTOMaTH3aIHs
TEXHOJIOTMYECKHX ITPOU3BOACTB NMeHH npodeccopa M.b. I'enepanosay

Jucrummna: KoHCTpyHpOoBaHHE 1 pacdeT 3J€MEHTOB 000pY/I0BaHHS OTPACIH

O6pazoBarenpHas IporpaMMa « ABTOMAaTH3MPOBAHHOE IIPOSKTHPOBAHNE TEXHOJIOTHUECKHUX IPOLIECCOB M ITPOU3BOICTBY
Kypc 3, cemectp 5 (ocennmit)

3K3AMEHAIIMOHHBIN BUJIET Ne7.

1. Bausinue MeTO10B U3rOTOBJIECHUS HA KOHCTPYKIIMIO anmnapatoB. OCOOEHHOCTU KOHCTPYUPOBAHUS
JIUTON ¥ CBapHOM ammapaTyphl.

2. Kimaccudukanus qaum. Haznadenne u 001acTh MpUMEHEHHS. PacdeT S/UTMITHYECKIX U TUIOCKUX
JTHUIII, HATPY>KEHHBIX BHYTPEHHUM H30BITOUYHBIM JTABJICHUEM.

3. Pacuer oOevaiiku moj qeiiCTBHEM H3THOAIOIIETO MOMEHTA.

YTBEpkKIEHO IeKaHOM

PykoBonuTens 006pa3oBaTenbHOIM IPOrpaMMbL /A.C. Coxomos/

O COBepIICHCTBOBAHUI HOPMATHBHOTO U y4eOHO-METOIMYECKOro obecneueHus: 00pa3oBaTeNbHOrO Iporecca
HUcn.: T.C. Jleyxuna
N]1 2098248
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MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHUS POCCHUMCKON DOENEPALINI
OEJIEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXJIEHUE BBICIHEI'O
OBPA30OBAHUA
«MOCKOBCKUM NOJJUTEXHUYECKWU YHUBEPCUTET»
(MOCKOBCKHH NOJIUTEX)

§

@DakyIpTeT XUMHYECKOH TEXHOJIOTHH 1 OMOTEXHOJIOTHH, Kadenpa « AmmapatypHoe opopMIIeHHE X aBTOMaTH3aIHs
TEXHOJIOTMYECKHX ITPOM3BOACTB NMeHH npodeccopa M.b. I'enepanosa»

Jucrummaa: KoHCTpyHpOBaHHE U pacdeT 3JIeMEHTOB 000pYI0BaHMS OTPacin

O6pa3zoBarenbHas porpamMma « ABTOMaTH3UPOBAHHOE IIPOEKTHPOBAHUE TEXHOJIOIMYECKHX ITPOIIECCOB U TPOU3BOJICTBY

Kypc 3, cemectp 5 (oceHHwmit)

3K3AMEHAIIMOHHBIN BUJIET NeS.

1. BnusiHre METO0B U3rOTOBJIEHUS HAa KOHCTPYKIMIO annapaToB. OCOOEHHOCTH KOHCTPYHPOBAHUS
aIrapaToB U3 JIETUPOBAHHOM CTAJIM U YMAJIUPOBAHHOMN aIapaTypsl.

2. PacueTt yKpeIieHns: OTBEPCTHUIl B CTEHKAX aIlllapaToB.

3. Pacuer o0Oeuaiiku 1o J€MCTBUEM OCEBOTO CKMUMAIOIIETO YCHUIIHSL.

YTBEpkKIEHO IEKAaHOM

PykoBoauTess 00pa3oBaTenbHOM IPOrpaMMbl /A.C. Cokonos/

MUWHUCTEPCTBO HAYKH U BBICILIIET'O OBPA3OBAHUS POCCUNCKON OEJIEPALINN
OEJEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHME BBICHIEI'O
OBPA30OBAHUS
«MOCKOBCKHNM NOJJUTEXHUYECKHWI YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

§

®dakyapTeT XUMHYCCKON TEXHOJIOTHH U OMOTEXHOJIOTHH, Kadeapa « AnmaparypHoe ohOpMIICHHE U aBTOMATH3AIHS
TEXHOJIOTUYECKUX MPOU3BOJICTB UMEHH mpodeccopa M.B. ['enepanoray

JucnummHa: KoHCTpyrpoBaHHe U pacueT 3JIeMEHTOB 000py/JOBaHHS OTPACIH

O0pasoBarenpHas IporpaMma « ABTOMaTU3UPOBAHHOE MPOSKTHUPOBAHUE TEXHOJIOTHYECKHUX MPOIECCOB U MTPOU3BOICTBY

Kypc 3, cemectp 5 (ocennmit)

3K3AMEHAIIMOHHBIN BUJIET Ne9.

1. BnusiHre METO0B U3rOTOBJICHUS HA KOHCTPYKIMIO anmnapaToB. OCOOEHHOCTH KOHCTPYHPOBAHUS
CBApHOM anmaparypsl, U3TOTOBICHHON U3 JIESTUPOBAHHOW CTaJIH.

2. PacueT TOHKOCTEHHBIX 00€4aeK, Harpy>kKeHHbIX BHYyTPEHHUM H30bITOUHBIM JaBJICHUEM.

3. Pacuer oOeyaiiku noj JeiiCTBUEM MTONIEPEYHOTO YCUIIHSL.

YTBEpKIEHO IeKaHOM

PykoBoauTens 00pa3oBaTebHOM IPOrpamMMbl /A.C. Cokomnos/

O COBepIICHCTBOBAHUI HOPMATHBHOTO U y4eOHO-METOIMYECKOro obecneueHus: 00pa3oBaTeNbHOrO Iporecca
HUcn.: T.C. Jleyxuna
N]1 2098248
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MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHUS POCCHUMCKON DOENEPALINI
OEJIEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXJIEHUE BBICIHEI'O
OBPA30OBAHUA
«MOCKOBCKUM NOJJUTEXHUYECKWU YHUBEPCUTET»
(MOCKOBCKHH NOJIUTEX)

§

@akyIpTeT XUMHYECKOH TEXHOJIOTHH B OMOTEXHOJIOTHH, Kadenpa « AnmaparypHoe oopMIeHNE W aBTOMaTH3aIHs
TEXHOJIOTMYECKHX ITPOM3BOACTB NMeHH npodeccopa M.b. I'enepanosa»

Jucrummza: KoHCTpyHpoBaHHe 1 pacdeT 311eMeHTOB 000pYAOBaHNUS OTpaciu

O6pa3zoBarenbHas nporpaMma « ABTOMaTH3UPOBAaHHOE IIPOCKTHUPOBAHUE TEXHOJIOTMUECKHIX MPOIIECCOB U MPOU3BOJICTBY»

Kypc 3, cemectp 5 (oceHHwmit)

3K3AMEHAIIMOHHBIN BUJIET Nel0.

1. KOHCTp}II/IpOBaHI/IC amnmnapaTtoB M3 IBETHBIX METAJIJIOB. Cnoco051 IIOJIYUCHHUA HEPA3BbEMHBIX

COEIVHEHUI.
2. Pacyer TOHKOCTEHHBIX OOCYaeK, HATrPYKEHHBIX BHYTPECHHUM HW30BITOYHBIM JIaBJICHUEM.

VYKperuieHue KOJIblaMU KECTKOCTH.
3. Pacuer oOeualiku Ha yCTOWYHUBOCTD 110]T COBMECTHBIM JICHCTBHEM HArpy3o0K.

VYTBepxKAEHO JEKAHOM

PykoBozuTeb 06pa30BATENBHOI TPOTPAMMEI /A.C. Coxomnos/

O COBepIICHCTBOBAHUI HOPMATHBHOTO U y4eOHO-METOIMYECKOro obecneueHus: 00pa3oBaTeNbHOrO Iporecca
HUcn.: T.C. Jleyxuna
N]1 2098248



