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1. Henu, 3a1aun ¥ NIaHUPYeMble pe3yJbTaThl 00yUeHHs] 0 TUCHUILINH

OcHOBHBIC LN AUCHUILTUHBI «KOHCTpYHpOBaHHE W pacyueT 3JIEMEHTOB 000py/IOBaHUS
OTpPaCIIN»:

- TIOATrOTOBKAa OakajaBpa K MPAaKTHYECKOW MAeATeNbHOCTH Mo cnenuanbHoctu 15.03.05
«KOHCTPYKTOPCKO-TEXHOIOTHYECKOE 00ECIeYeHHE MAIIMHOCTPOUTEILHBIX IIPOU3BOJICTBY;

- (opMmupoBaHuEe y CTYICHTOB HEOOXOMUMBIX 3HAHWWH W TPAKTUUYECKUX HABBIKOB II0
IPOEKTUPOBAHUIO U PACUETY Y3JI0B COBPEMEHHBIX MAIIMH U alllIapaToOB XMMUYECKUX IIPOU3BOJICTB.

OcHOBHOI 3a1a4€i TUCIUTUIMHBI SIBJISETCS OBIIAICHUE CTYA€HTAaMH HEOOXOIMMbBIMH 3HAHUSMU
U TPaKTHYECKUMHU HABBIKAMU MO MPOCKTUPOBAHUIO M PACUETy OTAEIBHBIX Y3JIOB COBPEMEHHBIX
MAIllMH U alapaToB XMMUYECKUX ITPOU3BOICTB C YYETOM CHIIOBBIX U TEMIIEPATYPHBIX BO3ICHCTBHIA,
CBOMCTB KOHCTPYKIIMOHHBIX MaT€PHAJIOB U PaO0OUNX CpPe.

B xoze neKunoHHbIX, 1a00paTOPHBIX M MPAKTUYECKUX 3aHATUH MOyUYeHHbIE TEOPETUYECKHE
3HAHMS YDIYOJISFOTCS WM 3aKPeIUBIIOTCS. Ha KOHKPETHBIX MNPAaKTHYECKHX TNpUMEpax II0
KOHCTPYHUPOBAHHIO U PACUETY HIEMEHTOB 000PYIOBAHUS OTPACIIH.

[NoydeHHbIE 3HAHHS JTOJDKHBI 00ECTICUNTh OYAYIIEMY CIIEIHATHCTY BO3MOKHOCTD yCIEITHON
paboTHI 1O CHEIUATBHOCTH.

OOyuenne no aucuumimHe «KoOHCTpyupoBaHME M pacyeT 3JIEMEHTOB 000pYyA0BaHMS
OTpaci» HampasiieHO Ha (OpPMUPOBAaHUE Y OOYUAIOIIUXCS CIEAYIOMIMX KOMIETCHIINH:

Kon u HauMeHOBaHHe KOMIIeTEHIHIt NuaukaTopbl 10CTHXKEHUS
KOMIIEeTeHI[H
I1K-3 Cniocoben pa3zpabarbiBaTh 3a1aHUS U NIIK-3.1 Bmanmeer pa3paboTKOW HCXOTHBIX
HCXOJIHbIE TPeOOBaHUS HA U3TOTOBJICHUE TpeboBaHmUit Ha U3rOTOBJICHHE
HECTaHAapTHOro 000pyAOBaHU HECTaH/IapTHOTO 000pyAOBaHUS

NIIK-3.2 Ymeer pa3pabaTbiBaTh 3aJaHusd U
UCXO/IHble TpeOOBaHMs Ha H3TOTOBJICHUE
HECTaH/IapTHOI0 000pyA0BaHUS
WIIK-3.2 3naer mnpaBuwia oQOpMICHHS
UCXOAHBIX TpeOOBaHUI Ha U3TOTOBJICHUE
HECTaHAAPTHOTO 000PYAOBaHUS

I1K-2 CriocobeH aHamu3upoBaTh NIIK-2.1 Bnanmeer aHanm3oM COBPEMEHHBIX
COBpPEMEHHBIE ITPOEKTHBIE PEIICHUS U MPOEKTHBIX PEHIEHUH MO0 NPOEKTUPOBAHUIO
IIPOU3BOJIUTH MATEHTHBIN MTOMCK MEXaHOCOOPOYHBIX KOMILJIEKCOB Ui

HW3TrOTOBJIEHUS 3aJaHHbBIX U3IEINI

NIIK-2.2 Ymeer npou3BOAUTH MATEHTHBIN
IMOUCK

HIIK-2.3 3HaeT OCHOBHBIE METOIbI
MMATEHTHOTO MOMCKA

OIIK - 6. CriocobeH ucnonbp30BaTh NOIIK-6.1. 3HaeT COBPEMEHHBIE
COBpPEMEHHBIE HHPOPMALUOHHBIE MH(POPMALMOHHbBIE TEXHOJIOTHH, MPUKIIAJIHbIC
TEXHOJIOTHH, IPUKIIAAHBIC IPOTPAMMHBIC MMporpaMMHBIC CPEACTBA A PCIICHHU 3ada4
CPEICTBA MPU PELIECHUU 3a/1a4 npodecCHOHATIBHOMN 1 TETbHOCTH
poeCCUOHATBHON IEATETLHOCTH NOIIK-6.2. Ywmeer HCIMOJIb30BAThH
COBPEMEHHBIE uH(pOpMalMOHHbIE

TCXHOJIOTHH, MMPUKIAJHBIC IpOTrpaMMHBEIC
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Cpe/cTBa npu pereHun 3a7a4
po(ecCHOHATTLHOM NI TEIIbHOCTH
NOIIK-6.3. Bnageer HaBbIKaMu palbOTHI C
COBPEMEHHBIMH nH()OPMAITMOHHBIMU
TEXHOJIOTHSIMH, MPUKJIATHBIMHU
MPOrPaMMHBIMH CPEJICTBAMU TIPH PEIICHUU
3a/1a4 TPo(heCcCHOHATILHOMN ACATEIbHOCTH

2. MecTo 1MCUMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Huctummaa «KoHCTpyHpoBaHHE W pacueT AJIEMEHTOB OOOPYIOBAaHHS OTPACIU» OTHOCUTCS K
y4eOHBIM JTUCHUIUIMHAM  00s3arenbHOM uactu  Onoka bl «/lucuuiuimHbl U MOIyIN»
o0pa3oBaTenbHOI TporpaMMbl « KOMITBIOTEpHOE MPOEKTUPOBAHKE 000PYIOBAHUS U TIPOU3BOJCTBY
HanpasieHuss 15.03.05 KoHCTpYKTOPCKO-TEXHOJIOTHYECKOE OO0ECIeUYeHne MAIIMHOCTPOUTEIIBHBIX
MIPOU3BOJICTB, KBATH(UKAIUS (CTEIIEHb) — OaKanaBp.

OcBoenune aucuuIIuHbl « KOHCTpyHupoBaHUe U pacyeT 2JIeMEHTOB 000PYI0BaHMSI OTPACIU» B 5-M, U
6-M cemecTpe HEOOXOIUMO JUIsl TOCJICIYIOIIEr0 OCBOSHHS JAMCHUILINH,«KOHCTPYKTOPCKO
TEXHOJIOTHYECKOe 00eCTieueHNE TIPOSKTUPOBAHUS MAIIIH OTPACITH ».

3. CTpykTypa U cofep:KaHue QM CHUNINHbI
OO6mas TpyA0EeMKOCTh JUCHUIUIHHBI COCTaBIsAeT 4 3a4eTHhIX equHUIIbI (144 yacoB).

3.1  Buabl yueOHO# padoThI H TPYA0EMKOCTH

3.1.1. Ounas dpopma oOyueHus

Ne § Koaugecr Cemectphr
n/ Buj yueOHoii padoThl BO
1| 4acoB 5 6
1 | AyanTopHble 3aHATHS 108 54 54
B ToM uucre:
1.1 | Jlekuuu 72 36 36
1.2 | Cemunapckue/mpakTHIECKHE 18 9 9
3aHATHUS
1.3 | JJaGopaTopHble 3aHATHS 18 9 9
2 | CamocTosiTeibHAs1 padoTa 36 18 18
B ToMm uucne:
2.1 | loknan, coobOmeHue
3 | Ipome:xxkyTouHas
aTTecTanus
3adet/nud.3auer/7K3amMeH IK3aMeH JK3aMEeH JK3aMEH
Hroro 144 72 72
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3.2 TemaTnyecKuM IJIaH H3YyYCHUST NUCHUIIIINHDbI

3.2.1. Ounas popma oOydeHUs

TpyroeMkocThb, yac

AyauTopHasi paéora

C
Ne Paznenbl/TeMbl emuHap | 1 | amoct
n/n JUCHMILJINHBI ckme/ | 200PaT| PaKTi osiTe1
¢ero | ckou OpHBIC | YCCKasi | bHasl
MPaKTUY
u 3aHATH | moaror| pador
€CKHe
A OBKa a
3aHATHUS
1.1 OcHOBHBIE TIPUHITATIBI 12 6 2 1 3
KOHCTPYUPOBAHUS M MPOCKTHPOBAHUS
arnmapaToB
12 | g 2 | 6 1 2 3
JIUSTHUE METOJIOB U3rOTOBJICHUS HA
KOHCTPYKIIMIO almaparos.
1.3 | OcHoBHBIEC MapameTphl, 12 6 2 1 3
UCIIOJIb3YEMBIC TIPH ITPOBEICHUN
pacyeToB Ha MPOYHOCTh
14 12 6 1 2 3
Pacyer TOHKOCTEHHBIX OOcYacKk Ha
MIPOYHOCTh
15 Pacdyer TOHKOCTEHHBIX OOCYacKk Ha 12 6 1 2 3
YCTOWYHBOCTh
1.6 K 12 6 2 1 3
OHCTPYHPOBAHHWE U pacueT JTHUII
anmnaparoB
1.7 v . 12 6 2 1 3
KpEIUICHHE OTBEPCTH B CTEHKaX
anmnaparoB
1.8 K 12 6 1 2 3
OHCTPYKIIMM U pacueT (IIaHIIEeBbIX
COeTMHEHNN
1.9 p 12 6 1 2 3
acyer u KOHCTPYHPOBaHUE
AJIEMEHTOB KOXKYXOTPYOHBIX
TEIJI000MEHHHKOB
1.10 P 12 6 2 1 3
acyer OIop armapaToB
111 T 12 6 2 1 3
OJICTOCTEHHBIE COCYIbI U amlmnapaTsl
1.12 P 12 6 1 2 3
acyer u KOHCTPYHPOBaHUE
3JIEMEHTOB amnmnapatoB OapabOaHHOTO
000pyaOBaHUs
Hroro | 144 72 18 18 36

Tema 1. OCHOBHBIE IPUHUMITBI KOHCTPYUPOBAHUS U POEKTUPOBAHUS aNapaToB

3.3  CopepxaHue TMCHUTITUHBI
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OcHoBHBIE TpeOOBaHUS, IPEIBABIIEMbIE K XUMUYECKOMY 000pYA0BAHHUIO.
OcCHOBHBIE MMOKa3aTEIN Ka4eCTBA U KOHCTPYKTUBHOTO COBEPIIEHCTBA XUMUYECKOTO
o0opynoBanusi. HopMatuBHO-TexHUUecKast JokyMeHTalusi. OCHOBHbIE (DAKTOPHI,
OTIPEEIISIONINE pa3MEPhl U KOHCTPYKIIUIO allllapaToB, MOPSA0K BHITOIHEHUS
pacyeToB MPU NPOEKTUPOBAHUN XUMUYECKOTO 000PYI0BaHUs, COIEPKAHUE U LIEJIb
KaxJ0ro 3Tana. OCHOBHBIE CTaJANH MPOEKTUPOBAHUS 000PYI0OBAHUS.

Tema 2. BaussHue METO10B M3rOTOBIICHUSI HA KOHCTPYKIHUIO arapaToB.

BrvsiHre METOI0B M3rOTOBIICHUS HA KOHCTPYKITHIO anmnapaToB, OCOOCHHOCTH
KOHCTPYUPOBAHUS JINTOM U CBapHOU anmaparypel. CoueTaHue yriepoAUCThIX U
JISTUPOBAHHBIX CTaJeil B OJIHON KOHCTPYKIMH. OCOOEHHOCTH KOHCTPYUPOBAHMUS
JeTanei u COOpPOYHBIX €IMHMII U3 IIBETHBIX METAJUIOB, IJIACTMACC, SMAIUPOBAHHOM
anmapaTrypsl.

Tema 3. OCHOBHBIE [TAPAMETPHI, UCIIOJIB3YEMBIE ITPU ITPOBEACHNUN PACUETOB Ha
MPOYHOCTH

OCHOBHBIE MAPAMETPHI, UCIIOJIB3YEMbBIEC MIPU IPOBEICHUN PACUETOB Ha
npo4HOCTh. Paboune, pacyeTHbie U MPOOHBIE HArPY3KH, IEUCTBYIOIINE HA DJIEMEHTHI
KOHCTPYKIMU. METOJIMKH ONPEICIICHUSI HATPY3KH ISl PA3JIMYHOTO COCTOSHUS
obopynoBanusi. Pabouast u pacueTHas temnepatrypbl. OnpeaeneHue J0MyCKaeMbIX
HAMNPsHKEHUN C yYE€TOM CBOMCTB KOHCTPYKIIMOHHBIX MAaTEPUAIOB U TUIIA 3aTOTOBKH.
[ToHsITHE O PACUETHON M UCIIOJIHUTEIBHON TOJIIMHE CTEHKM KOHCTPYKTUBHBIX
AJIEMEHTOB, OpeieJIeHUE pacueTHhIX MpudaBok. Koadduiments! npoyHocTu
CBAPHBIX COECIUHEHUM.

Tema 4. PacueT TOHKOCTEHHBIX 00€YaeK Ha MMPOYHOCTh

['eomeTpuyeckre napameTpbl TOHKOCTEHHBIX 000s104eK. besmomeHTHas u
MOMEHTHas Teopus 00oouek. HanpskeHHOe cOCTOsSIHME yIPyTHX
O0CECUMMETPUUYHBIX 000J10u€eK. BBIBOI pacueTHBIX 3aBUCUMOCTEN AJI ONpeieNICHuUs
TOJIMHBI CTEHKH TJIAJKUX 000J104YeK (UIMHAPUYECKUX, CPEPUUECKUX,
KoHnyeckux). Konblia sxxectkoctu. PacueT HUIMHApUYECKUX 00edaek,
MOJKPETJIEHHBIX KOJIbLIAMH KECTKOCTU. PacyeT 1 KOHCTpYHMpPOBAHUE EMKOCTHOM
anmapartypsl, paboTaroiei 1Mo aTMoc()EepHBIM TaBICHUEM.

[TonsTe 0 KpaeBoi 3aade. YUeT KpaeBbIX CUJI U MOMEHTOB IPU PACUETE
anmapatoB. [[pu4yrHBI BOSHUKHOBEHUS KpaeBbIX HampsokeHuit. OcoOeHHOCTH
HaIpPsHKEHHOTO cocTOsTHUSA. CIocoObl CHMKEHUS KPAEBhIX HAMPSHKEHUH.
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Tema 5.PacueT TOHKOCTEHHBIX 00€4aeK Ha YCTOWYUBOCTh

O6mue cBenenus 00 ycronunBocT. OO1Ias U MECTHasi yCTOMYUBOCTD.
®daxTopbl, BAUSIONIME HA YCTOMYUBOCTD, KPUTEPUN YCTOMYUBOCTH U KOIPUIIUECHTHI
3anaca. Kpuruueckoe gaBienue. Pacuer KOpOTKUX U ITTMHHBIX 000I0YEK.
Omnpenenenne KpUTHIECKOHN JITMHBI 000JI049eK. PacdeT oOedaek Ha MIPOYHOCTH H
YCTOMYMBOCTbD IOJ IEMCTBUEM HAPYKHOIO aBJIeHUA. PacueT nuimHIpuyecKon
o0Oeyaiiki Ha yCTOMYHUBOCTD TIPH OCEBOM CXKATUU U M3THOE. Y CIIOBUE YCTONYMBOCTH
Ipu KOMOMHUPOBAHHOM HarpykeHuu. KOHCTpYKTHBHBIE CHOCOOBI YBEITHUUCHUS
KECTKOCTU 000JIOUEK.

Tema 6. KoHCTpyHpOoBaHUe U pacyueT JHMUIIL allliapaToB

KOHCTpYKI_II/II/I 1 00J1acTh IMPUMCHCHUNA JTHUIL X KPBIOICK aIllIapaToB. Pacuer
BBIITYKJIBIX, KOHHYCCKUX U IINIOCKUX JTHMIII, pa60Ta}0me 104 BHYTPCHHUM
JaBJICHUCM, Ha IMIPOYHOCTE. Pacuer JHUAII, IPUCOCANHCHHBIX Ha 0oaTax K (bnaHuy.
Pacuer Ha YCTOfIQHBOCTB JHHAIII, pa6OTaIOH_[I/IX 1o HAPY’KHBIM JaBJICHHUCM.

Tema 7. YKpEIUICHHE OTBEPCTUM B CTEHKAX anmnapaToB

YcerpolicTBa 17151 IpUCOEIMHEHUsS TPYOOIPOBOJOB U OCMOTPA aIapaToB.
Ocnabnenue 000104YEK OTBEPCTUSAMU U BbIpe3aMu. MeTOIbl YKpPEIJIEHUsI OTBEPCTHIA.
Tunel yKperuisomux 3JeMeHTOB. ['eoMeTpuieckre pa3Mepbl 30Hbl YKPETUICHHUS.
[IpoBepka HEOOXOIMMOCTH YKpPEIUICHUS OTBEpCTHl. PacueT ykperieHus: oTBEpCTHs
10 FEOMETPUUECKOMY KpuTepHIo. ITops1ok pacueTa OqUHOUYHOIO OTBEPCTHS U pacyET
YKPEIULIIOIUX 3JIEMEHTOB.

Tema 8. KoHCTpyKIIMM U pacueT UiaHIEBbIX COCTUHEHUN

KoHcTpykuuu (hraHueBbIX cOeMHEHUH, UX Kiaccuukanuus. TpeboBanus,
NpeabABIsieMbIe K (IIAHLIEBBIM COEUHEHUSIM. PacueTHble mapaMeTpsl U
reOMETPUYECKHUE COOTHOLIEHUS. BbIOOP (POpMBI IPUBATIOYHBIX TOBEPXHOCTEM,
MPOKJIAJIOYHBIE MAaTEPHUAIIbI, 00IACTH MPUMEHEHHUS PA3JIMYHBIX TUIIOB MPOKIIAOK.
['epMeTHUHOCTH (PIIAHIIEBOTO COEAMHEHUS U HATPYy3KH, IEUCTBYIOIINE HA €ro
KOHCTPYKTUBHBIE 371€MEHThI. PacueT 00JITOBOM HAarpy3ku U KPEMeKHbIX AJIEMEHTOB.
Pacyet Ha IPOYHOCTH 3JIEMEHTOB (DJIAHIIEBOTO COEAUHEHUS. YUeT TEMIIEpaTypHOTro
dakTopa. AnropuT™ pacuera (pIaHIIEBOTO COSAMHEHHUS.

Tema 9. Pacuer u KOHCTpyHpPOBaHUE JIEMEHTOB KOKYXOTPYOHBIX TEMJIO0OMEHHUKOB

IIprurHBI BO3HUKHOBEHUS TEMIIEPATYPHBIX HalpsKEHUN. Pacuer yenmi,
BO3ZHMKAIOIIMX B KOKYXOTPYOHBIX TEINIOOOMEHHHUKAX TMOJ] IEUCTBUEM Pa3HOCTH
TeMIiepaTyp u AaBieHuil. CiocoObl KOMIIEHCAIUU TEMIIEPATYPHBIX HANIPSHKEHUIA.
Komnencaropsl. Pacuer TemnooOMEHHHUKOB C JIMH30BbIM KOMIeHCATOPOM. CriocoObI
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KperuieHus: TpyO B TpyOHBIX pelieTkax. PacueT mpoYyHOCTH U MJIOTHOCTH KPEIJIeHUs
TpyO B TpyOHBIX pemieTkax. Pacuer Tonumuel TpyOHBIX perieTok. CrocoObl
COEJIMHEHUS TPYOHBIX PEHIETOK C KOPITYCOM.

Tema 10. PacueT onop anmapartos

OmnpeneneHre BETPOBOM U CEHCMHYECKON HArpy3KH, ICHCTBYIOIIECH Ha
KOJIOHHBIE anmnaparsl, pacueT KOJOHHBIX alllapaToB HA IPOYHOCTh U YCTOMYHUBOCTD
IIPY COBMECTHOM JIEVCTBUH HATPY30K, PACUET HAIIPSHKEHUM B KOpITyce anmapara. Tur
onop. KoHCcTpyKinn onop BEpTUKAIBHBIX allapaToB KOJOHHOIO Thma. Pacuet
AJIEMEHTOB OMOPHOU 00eUaliKu, OMOPHOTO KOJIbIIA.

Omnopxelie nanbl. Pacuer HanpspKeHU B CTEHKE arapara, yCTaHOBIEHHOTO Ha
OMOpHBIX Janax. OnopHbie CTOWKHU. Pacuet HanpsKeHU B CTEHKE arapara,
YCTaHOBJIEHHOTO Ha OMOPHBIX CTOWKaxX. KOHCTpYKIMH OMOP TOPU30HTAIBHBIX
anmnapatoB. CemsioBble OMOpHI. PacueT HanpsKeHHU B OACHBIX CEUEHUSX
TOPU30HTAIBHOTO aIlapara, pa3MeIIeHHOr0 Ha CeJIOBBIX onopax. KoHCTpyKTUBHbIE
CIOCOOBI YBETUYECHUS )KECTKOCTH CTEHOK aIapaToB B MECTaX YCTaHOBKH OIOP.
Kpernnenue onop Ha Hecynux pyHaaMeHTax.

Tema 11. TOICTOCTEHHBIE COCYIBI U alllIapaThI

KoHncTpykiium 1 METOABI U3rOTOBIICHUS TOJICTOCTEHHBIX AMIapaToB:
OJIHOCIIOMHBIX U MHOTOCTONHBIX. OCOOEHHOCTH AKCIUTYaTallui U KOHCTPYKIIMOHHBIC
Matepualibl. HanmpsikeHHOe COCTOsSTHUE OAHOCIOMHON 00edaiiku. PacueT ToauHbl
CTEHKH TI0 METOJIy MaKCUMAJIbHBIX HarpsbkeHuil. Hecyias cnocoOHOCTh
TOJICTOCTEHHBIX COCYOB.

PacyeT ToJCTOCTEHHBIX COCYIOB IO METOAY NPEACIBHBIX HArpy30K. TeMiiepaTypHbie
HaIpsHKEHUS B TOJICTOCTEHHOM NUIUHApUYEcKor obeuaiike. CocTaBHbIC
TOJICTOCTEHHBIE 00eUaiiku. Pacripenenenre HaNpsKEHU 10 TOJIIUHE CTEHKH.

[TyTi NOBBIIIEHUST HECYIIIEH CIIOCOOHOCTH TOJICTOCTEHHBIX COCYA0B. ABTO(PpETTaXK.
KoHcTpyKIiuu u pacueT JHMII anmnapaToB BBICOKOTO AaBieHUs. OCOOCHHOCTH
KOHCTPYKITUH 3aTBOPOB BBICOKOTO JlaBiieHus. O01acTh MX MPUMEHEHUS, YCIOBUS
paboTHI.

Mertoauka pacuera Ha FepMETUYHOCTD U IPOYHOCTH AJIIEMEHTOB KOHCTPYKIIUHU
coenrHeHnid. OCOOEHHOCTU KOHCTPYUPOBAHUS KPETIEKHBIX JETaNeH, UX pacyer.

Tema 12.PacyeT U KOHCTPYUPOBAHUE JIEMEHTOB anmnaparoB 6apabaHHOTO
o0opynoBaHus

Pacuet oOeuaek BpallaroIXCa HArpyKCHHbBIX allllapaToOB. DneMeHTHI
KOHCTPYKITUHU OTIOPHBIX YCTPOMCTB OapabaHHOTO 000PYI0BaHUS: OaHIaXH,
O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecneueHnss 00pa3oBaTesIbHOTO Ipolecca

HUcn.: T.C. Jleyxuna
NJ12098248
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OMOPHBIE U YNOPHBIE POJIHUKHU.

PacueT cBOOOHO HAJIETOTO U KECTKO CKPEINIEHHOTO ¢ KOPIyCOM OaHaaxa.
KoHcTpynpoBaHue 1 pacueT ONOPHBIX U YIOPHBIX poiaukoB. KoHCTpykuu
YIUIOTHEHUH.

34 TemaTnka ceMHHAPCKUX/MIPAKTHYECKHUX U JIA00OPATOPHBIX 3aHATHI

3.4.1. CemuHapckue/mpaKkTHYeCKHe 3aHATHS

IIpakTnyeckoe 3ansiTue 1. Pacuer TOHKOCTEHHBIX 00€4YaeK Ha MPOYHOCTh

IIpakTnyeckoe 3ansaTHe 2. PacueT TOHKOCTEHHBIX 00€YaeK Ha yCTOMYHNBOCTh

IIpakTnyeckoe 3ansaTHe 3. KOHCTpyUpOBaHUE U pacyeT JHHUIL allapaToB

IIpakTnueckoe 3anaTHeE 4. YKpeEIieHUE OTBEPCTUN B CTEHKAX aIapaToB

IIpakTnuyeckoe 3ansitue 5. KoHCTpyKIMK U pacyeT (JaHIEBbIX COSIMHEHUIN

IIpakTnueckoe 3ansTHe 6. Pacuer 1 KOHCTPYUPOBAHUE FITEMEHTOB KOXKYXOTPYOHBIX
TEMI000OMEHHUKOB

IIpakTuyeckoe 3ansiTue 7. Pacuer onop annapaTos

IIpakTnyeckoe 3anaTHe 8. Pacu€T KOJIOHHBIX allapaToB HA BETPOBYIO HArpy3Ky

IIpakTnueckoe 3ansaTHe 9. ToncToCcTEHHBIE COCY/IBI U allllapaThl

3.4.2. JlabopaTopHble 3aHATHSA

JlabopaTopHoe 3ansitue 1. PacueT TOHKOCTEHHBIX 00€4aeK Ha MPOYHOCTh
JlaGopaTopHoe 3aHsATHE 2.PacueT TOHKOCTEHHBIX 00€UaeK Ha yCTOHUMBOCTh
JlaGopaTopHoe 3ausitue 3. KoHCTpyHpOBaHUE U pacyeT JHHUII allllapaToB
JlaGopaTopHoe 3aHsATHE 4. KOHCTPYKIIUM U pacyeT (IaHIEBBIX COeTUHEHUN
JlabopaTopHoe 3ansitue S.Pacuet onop annapaTtos

JlaGopaTopHoe 3aHsiTHE 6.PacuéT KOJOHHBIX alapaToB Ha BETPOBYIO HArpy3Ky

3.5 TemaTuka KypcoBbIX IPOEKTOB (KYPCOBBIX PatoT)

1. KoHcTpykTHBHas pa3pad0TKa U MPOYHOCTHOM pacyeT KOXKyXOTpyOHOTO

TEII000OMEHHUKA.

KoHcTpykTuBHas pa3paboTka U MPOYHOCTHOM pacyeT BhINAPHOIO arnmapara.

3. KonctpykTuBHas pa3paboTKa U MPOYHOCTHOU pacyeT peKTU(PUKALUOHOM
KOJIOHHBI.

N

4, YueOHO-MeTOoANYeCcKOe U MHPOPMALIHOHHOE o0ecriedeHue

4.1 OcHoBHas JuTeparypa

O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecneueHnss 00pa3oBaTesIbHOTO Ipolecca
HUcn.: T.C. Jleyxuna
W] 2098248
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1.MaiuHsbl 1 anmapaTbl XMMUYECKUX MTPOU3BOACTB: YueOHOe mocodue asis
By30B/A.C.Tumonun, b.I'.banaun, B.S.bopies u np./ [Tox oOmeit pes.
A.C.Tumonuna.-Kanyra:M3natensctBo H.®d.boukapeoii.2008.- 872

[Tonukapos U.N., I'aitnysuiua M.I'. Mamvsbl 1 anmapatsl XMMHUYECKUX TIPOU3BOICTB
u HeTenepepaboTku: YueOHuK.-131. 2-e nepepad. u gom.- M.:Ansda-M,2006 — 608
C.

2. TumonuH A.C. OCHOBBI KOHCTPYHUPOBAHUS U pacyeTa TEXHOJIOTHYECKOTO U
npoyHocTHOro odopynosanus. T. 1 — Kamyra: U3narensctBo H.boukapesoii, 2001 .
—990 c.

4.2  JlonmoJHUTeJbHAs JUTepaTypa
1. Muxanes M.®., TperbsikoB H.I1., Munbuenko A.M. u ap. Pacuer u

KOHCTPYMPOBAaHUE MAaIllMH M allapaToB XUMHUYECKUX mpou3BojactB. — JL.:
Mammnoctpoenue, 1984. — 301 c.

4.3  DaeKTpoHHBbIE 06pa3oBaTeJbHbIE pecypchbl

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

4.4  JluueH3uOHHOe M  CBODOJHO  pacmpocTpaHsieMoe TPOrpaMMHOe
o0ecreuenue

1. He mpegycmoTpeHo

4.5 CoBpemenHbie npodeccuoHaIbHbIe 0a3bl JAHHBIX U UHGOPMAIMOHHBbIE
CIIPaBOYHbIE CHCTEMbI
1 . He mpexycMoTpeHo

S. MarepuajbHO-TeXHHYECKOE 00ecIeyeHue

Jlekuuu ¢ mpUMeHeHHEeM MYJIbTUMEANHHOro 000py/10BaHUs IPOBOAATCA B ayAuTopusix 4409
nnn 4410. IIpakTudyeckne M ceMHUHApCKUE 3aHATHS MPOBOAATCS B ayautopun 4408 ocHameHHOU
HEOOXOIMMBIM KOJIMYECTBOM IE€PCOHAIBHBIX KOMIIBIOTEPOB JJISl BBIIOJHEHUS PacyeTHBIX paloT.
JlaGopaTopubie paboTel TpoBomATcs B ayamtopun 4408, a Ttakke 4102, ocHamEHHOMN
71a00paTOPHBIMU U HAYYHO-HUCCIIEA0BATEILCKUMH YCTAHOBKAMH.

6. MeToanuyecKue peKoMeHIaluu

O COBepIICHCTBOBAHMH HOPMATHBHOTO U y4eOHO-METOANYECKOTO o0ecreueHnst 00pa30BaTeIbHOTO MpoLecca
HUcn.: T.C. Jleyxuna
NJ12098248
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6.1 Meroanuyeckue peKOMEHIAIUM /Il MPENoAaBaTes 0 OPraHNu3auuu
o0yueHus

OcCHOBHBIM TpeOOBaHMEM K IPENOIABAHUIO JUCLIUIIMHBI SBIISETCS TBOPUECKHUIA,

Ipo0OJIEMHO-TUAJIOTOBBIH 11OAX0/1, TO3BOJISIOLINNA IOBBICUTh UHTEPEC CTYAECHTOB K

COJIepKAHUIO yU4eOHOT0 MaTepuaa.

OcHoBHas Gpopma U3yueHHs U 3aKperIeHHs 3HaHUH 110 3TON AUCLUILINHE — JIEKLIUOHHAs
U npaktuyeckas. [IpenogaBaTens TOIKEH IIOCIEN0BATEIBHO BEIYUTATH CTYAEHTAM PsijL
JIEKLUH, B XO/I€ KOTOPBIX CIEAYET COCPENOTOYNTh BHUMAHKUE HA KIHOYEBBIX MOMEHTaX
KOHKPETHOI'O0 TEOPETHYECKOr0 MaTepHalla, a TAKXKE OpraHu30BaTh IIPOBEICHUE
NPAaKTUYECKUX 3aHATUH TaKUM 00pa30M, YTOOb! aKTUBU3UPOBATH MBILIEHHE CTYECHTOB,
CTHUMYJIMPOBATh CAaMOCTOSITEIBHOE U3BJICUCHNE MMU HEOOXOIMMON HH(POPMAITUH U3
pa3IMYHBIX UCTOYHUKOB, CPABHUTEIIBHBIN AHAIIN3 METOJOB PELICHUH, COIIOCTaBICHHE
MOJIYYEHHBIX Pe3yJIbTaTOB, JOPMYIUPOBKY M apTyMEHTAIHIO COOCTBEHHBIX B3IJIAI0B HA
MHOT'H€ CIIOPHBIE POOIIEMBI.

OcHOBY y4eOHBIX 3aHATHIA MO JUCHUIUIMHE COCTABIISIOT JEKIMH. B mpornecce o0y4enus
CTYZCHTOB UCIIOJIb3YIOTCS PA3JIMYHbIE BUbl YUEOHBIX 3aHATUH (2y TUTOPHBIX U
BHEAY/IUTOPHBIX): JIEKIIMH, CEMUHAPCKUE 3aHSTHSL, KOHCYJIbTalMK U T.A4. Ha mepBom
3aHATHM 110 JAaHHOM y4eOHOI TUCIUIIIIMHE HE0OX0IMMO 03HAKOMUTH CTYJIEHTOB C
IIOPSIIKOM €€ U3YyYEHHUsI, PACKPBITh MECTO U POJIb JUCLUIIJIMHBI B CUCTEME HaYK, €€
IPaKTUYECKOE 3HaUCHHE, I0BECTH /10 CTYIEHTOB TpeOOoBaHUs KadeIpbl, OTBETUTh HA
BOIIPOCHI.

ITpu MOATrOTOBKE K JIEKIMOHHBIM 3aHATUAM 110 Kypcy «KoHcTpynpoBaHue u pacyer
3JIEMEHTOB 000PY10BaHU» HE0OXO0IMMO MPOLyMaTh IIJIaH €ro MPOBEEHUS, COAECpKAHHE
BCTYNUTEIbHOW, OCHOBHOM U 3aKJIFOUNTEIBHON YaCTH JIEKIIMH, O3HAKOMUTHCS C
BO3MOKHBIMU U3MEHEHUSMHU B HOPMAaTUBHO-TEXHUYECKONW TOKYMEHTALlNN, HOBUHKAMH
y4eOHOI U METOANYECKON JIUTEPATypPhl, IyOJUKALMSIMUA IEPUOTUIECKOM [TedaTH 10 TeMe
JIEKLIMOHHOI'O 3aHATHUS, ONPEAEIUTh CPEACTBA MaTEPUAIbHO-TEXHUYECKOI0 00ecIeYeHUs
JIEKLIMOHHOT'O 3aHATHUSA U MOPAJOK UX UCIIOJIb30BAHUSA B XO/I€ YTCHUS JICKIUH. Y TOYHUTD
IIJIaH TIPOBEICHUS IPAKTUYECKOTO 3aHATHS 110 TEME JICKIUU.

B xoze nekuMoHHOro 3aHATHs NpenojaBaresb J0DKEeH Ha3BaTh TEMY, yUeOHbIe
BOITPOCHI, 03HAKOMHUTH CTYACHTOB C IIEPEYHEM OCHOBHOMW U JOTIOJIHUTEIBHON JIUTEPATYPBI
10 TEME 3aHATHUA.

Bo BcrynurensHON YacTu €KUM 00OCHOBATh MECTO U POJIb U3y4aeMOU TEMBI B
yueOHOI TUCIMITIMHE, PAaCKPBITh €€ MpakTHueckoe 3HaueHue. Eciu untaercs He nepas
JIEK1Us, TO HEOOXOJMMO yBSI3aTh €€ TEMY C MPEAbIAYIIEH, He HapyIIas JOTUKU U3JI0KEHUS
yuebHoro Marepuana. JIeKIuo cieayer HauuHaTh, TOJIBKO YETKO 0003HAYMB €€ XapakTep,
TEMY U KpYyT T€X BOIIPOCOB, KOTOPbIE B €€ X0z OyayT paCCMOTPEHBI.

B 0CHOBHOI1 YacTH JIEKIIMHU CIIEAYET PacKphIBaTh COJepKaHNue Y4eOHbIX BOIIPOCOB,
AKIICHTUPOBATh BHUMAHUE CTYJICHTOB Ha OCHOBHBIX KaTETOPHsIX, SIBJICHUSAX U IIPOLIECCaX,
0COOEHHOCTSX UX MPOTeKaHUs. PacKpbIBaTh CyITHOCTh U COJEPKAHUE PA3THUHBIX TOUEK
3peHUs U Hay4HBIX MOJAX0JI0B K OOBSICHEHHUIO T€X WJIM UHBIX SIBJICHUN U MPOIIECCOB.
Crnenyer apryMeHTHPOBaHO 00OCHOBATh COOCTBEHHYIO MO3UIUIO 110 CTIOPHBIM
TEOpEeTHYECKUM BonpocaM. [IpuBoauTs npuMepsl. 3a1aBath 10 X0y U3JI0KEHUS
JIEKIIMOHHOI0 MaTeprasia pUTOPUUIECKHE BOIIPOCHl U CAMOMY /1aBaTh Ha HUX OTBET. DTO
CIOCOOCTBYET aKTUBU3ALIMU MBICITUTENIBHOM 1€ATEIbHOCTH CTYAEHTOB, MOBBIIIEHUIO UX
BHUMAaHUS U MHTEPECA K MaTepUally JIEKIUH, €€ cofepkanuto. [Ipernogasarens qomxeH
PYKOBOJUTH pabOTOM CTY/IEHTOB 110 KOHCIIEKTUPOBAHHIO JIEKIIMOHHOTO MaTepHara,
NOYEePKUBATh HEOOXOAUMOCTh OTPAKEHHSI B KOHCIIEKTaX OCHOBHBIX ITOJIOKEHHI
M3y4aeMoOil TeMbI, 0CO00 BBIJIETISII KATETOPUITHBIN armapar.

O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecneueHnss 00pa3oBaTesIbHOTO Ipolecca
HUcn.: T.C. Jleyxuna
W] 2098248
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B 3akmounTensHOM 9acTH JEKIMH HEO0X0IUMO ChOPMYIUPOBATH OOIIIHE BHIBOIBI
0 TeMe, PACKPBIBAIOIIINE COJIEPIKAHUE BCEX BOMIPOCOB, MMOCTABJICHHBIX B JICKITUH. OOBSIBUTH
IUTaH OYEPETHOI0 CEMHHAPCKOTO HIIH JTA00paTOPHOTO 3aHATHS, 1aTh KPaTKHE
PEKOMEH/IAIMH TI0 TTOITOTOBKE CTYICHTOB K CEMHHAPY MJIM JTAOOPATOpHOU padore.
OnpenenuTh MECTO U BPeMs KOHCYJIbTAIIMK CTYICHTaM, ITOXKEIaBIIMM BBICTYITUTh Ha
CEeMHUHAape C JIoKJIaaMu U pedepaTamu 1Mo aKTyaabHBIM BOIIPOCAM 00CYKIAEMON TEMBI.

L{enb MpakTUYECKUX 3aHIATHIA 00ECIIEYUTh KOHTPOJIb YCBOCHHS YIeOHOTO
MaTepI/Iaﬂa CTYILCHTaMI/I, pacmnpeHHe nu erIY6JIeHI/I€ 3HaHI/If/'I, HOJIy‘IeHHBIX HNMHU Ha JICKIHUAX
U B XOJI€ CAMOCTOSTSIIbHOM pa0boThl. [ToBbimeHne 3 PEKTUBHOCTH MPAKTUUCSCKHUX 3aHATHH
JIOCTUTAETCS MMOCPEJCTBOM CO3JJaHMS TBOPUYECKON OOCTAaHOBKH, pACIIONIaraloliei CTYICHTOB
K BBICKa3bIBAHHIO COOCTBEHHBIX B3IJISI0B U CYXKIACHUM 10 00CYXIaeMbIM BOIIPOCaM,
JKEJIAHUIO Y CTYACHTOB MOpaboTaTh Y JOCKH MPH PEIICHUN 33]1a4.

[Tocie ka)a0ro JEKIMOHHOTO M MPAKTUYSCKOTO 3aHATHS ClIEIaTh
COOTBETCTBYIOIIYIO 3aMMKCh B )KypHAJIAX y4eTa MOCEIAEMOCTH 3aHATUN CTYICHTaAMH,
BBISICHUTh Y CTAPOCT YUYCOHBIX TPYII IPUYUHBI OTCYTCTBUS CTYICHTOB HA 3aHATHUSX.
HpOBOI[I/ITB I‘pynHOBBIG n I/IHI[I/IBI/II[yaJII)HI)Ie KOHCyJII)TaIII/II/I CTy,I[GHTOB 110 BOHpOCElM,
BO3HUKAIOIIUM Y CTYJCHTOB B XOJI€ UX MOJTOTOBKH K TEKYILEH U IPOMEKYTOUHOM
aTTecTaluy N0 y4eOHOW JUCLMILIMHE, PEKOMEH/10BaTh B IOMOIIb Y4eOHBIE U APYyTHE
MaTepHalibl, a TAKXKE CIIPABOYHYIO JTUTEPATYPY.

N3ydeHre TUCIIUTUIMHBI 3aBEPIIACTCS 3a9€TOM HITH YK3aMEHOM.

[IpenogaBaTesb, IPUHUMAIOLIUHN 3a4ET WM SK3aMEH, JJMYHO HECET OTBETCTBEHHOCTD 3a
HpaBI/IJII)HOCTI) BBICTABJICHHA OIICHKH.

6.2 MeToanuyeckue yKa3aHus il 00y4A0IIUXCS M0 OCBOCHUIO AU CHUIIJINHbBI

CamocTtosTenbHas paboTa sBISE€TCS OJHUM M3 BHUAOB TONy4eHUs 0Opa3oBaHUS
00yyJaronMMucs U HarpaBjieHa Ha:

U3yUY€HUE TEOPETHYECKOro Marepuana, MOATOTOBKY K JEKUHOHHBIM U CEMUHAPCKUM
(MpaKkTUYECKUM) 3aHATHSIM

BBITIOJIHEHUE KOHTPOJIBHBIX 33JIaHUN

MOATOTOBKA K TECTUPOBAHUIO C MCIIOJIB30BAHUEM 00IIe00pa30BaTeILHOTO OpTaa.

CamocTtosTenpHas paboTa CTYACHTOB MPENCTaBIsAeT COOOM BakHEilllee 3BEHO Y4eOHOTO
mpoiiecca, ©0€3 TMPaBWIBHOW OpraHWU3allMd KOTOPOTO OOyYarOUIMICS HE MOXET OBITh
BBICOKOKBATU(DUIIUPOBAHHBIM BBIITYCKHUKOM.

CTyneHT J0JKEeH TOMHUTh, YTO MPOBOJIUTH CAMOCTOSITEILHBIC 3aHATHS CIEAYET PEryJsipHO.
OdeHb BaXHO MPUIIOKUTh MAKCUMYM YCUJIHUH, BOJM, 4TOOBI 3aCTaBUTH ceOs pabOTaTh C MOJHOMN
Harpy3KoH C IepBOro JIHs.

He cnemyer oTknanpiBaTh paboTy Takke W3-3a HEpaOOUYEro HACTPOSHUS WMIU OTCYTCTBUS
BIOXHOBEeHH. HacTpoeHne Hy»XHO co3gaBaTh camoMy. [loHMMaHue HEOOXOAMMOCTH BBHITIOJHEHUS
paboThl, 3HAHUE IIe]TH, OCMBICTICHUE MEPCIIEKTUBEI OJaronpUsTHO BIUSIOT HA HACTPOCHHUE.

Kaxnprit cTyieHT JOMKEH caM TUTAaHHPOBAaTh CBOIO CAMOCTOSITEIIBHYIO paloTy, MCXOMAS W3
CBOMX BO3MOXKHOCTEH M TPUOPUTETOB. DTO CTHMYJIHPYET BBIMOITHEHHE PaOOTHI, cO3/aeT Oomee
CITOKOMHYIO0 00CTaHOBKY, YTO B HTOTE TIOJIOKHUTEIIBHO CKa3bIBAETCSl HA YCBOCHUHU MaTepHaa.

BaxxHo monHee y4yecTh 0OCTOSATENhCTBA CBOEH pabOThI, YSICHUTH, UTO SIBJISETCS TJIABHBIM Ha
JTAHHOM JTare, KaKkyl IMOCIIeI0BATEIFHOCTh padOThl BBIOpATh, YTOOBI BBIOTHUTH €€ JydIle U C
HAaMMEHBIIIUMHU 3aTPATaAMH BPEMEHHU U SHEPTUH.

O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecneueHnss 00pa3oBaTesIbHOTO Ipolecca
HUcn.: T.C. Jleyxuna
W] 2098248
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Jlnsg miaonoTBOpHOW pabOThl HEMalOBaXKHOE 3HAUEHHE HMeEET OOCTaHOBKa, OpraHu3alus
pabouero mecra. Hy>kHO 1OOHTBCS, 4TOOBI MECTO PabOTHI MO BO3MOXKHOCTH OBLIO TOCTOSTHHBIM.
Pabota Ha mpUBBIYHOM MecTe JieaeT ee Ooee mI10J0TBOpHOU. [IpoTyKTHBHOCTD paOOTHI 3aBUCHUT OT
MPaBUJIILHOTO YepeloBaHUus TpyAa U OTAbIxa. [lo3TOMy Kaxkaple yac WM JBa CieayeT JAelaTh
nepeppiB Ha 10-15 mMuHyT. BbBIXOIHBIC NHM Jydllle MOCBATHUTH AKTUBHOMY OTABIXY, 3aHITHSAM
CIIOPTOM, IIPOTYJIKAaMHU Ha CBEXXEM BO3JlyXe U T.J. Jlake NepeKItoueHUe C OJHOrO BUJIa YMCTBEHHOMN
paboThl HA IPYTOM MOXKET CITYKUTh AKTUBHBIM OTIBIXOM.

CTyfeHT [OJDKEH TIOMHHTh, 9YTO B TMpoIrecce OOydYeHUs BaXKHEHIIYIO pOJIb UTPaeT
camocrosTenbHas padota ¢ KHurol. Hayuntbcs pabotath ¢ KHUTON — BaskHEHIIIasl 3a/1a4a CTyACHTA.
be3 aroro HaBbIka OyAeT YpE3BBIYANHO TPYIHO U3YdaTh MIPOrPAMMHBIN MaTepHUal, U MHOTO BPEMECHH
OyIeT MOTpayeHO HepanuoHanbHO. PaboTa ¢ KHUTOW CKJIaIbIBaeTCs W3 yMEHHs [0100paTh
HEOOXOUMbIC KHUTHU, pa3o0paThCsi B HUX, 3aKOHCIIEKTUPOBATH, BHIOpATh TJIABHOE, YCBOUTH U
MPUMEHUTD Ha MPAKTUKE.

1. DoH/1 OLIECHOYHBIX CPECTB
7.1  MeToabl KOHTPOJISI U OLIECHUBAHMS Pe3YJbTATOB 00yYeHUs!

[IpomexyTouHas arTecTanus o0y4aronuxcs B (hopMe sKk3aMeHa MPOBOAUTCS IO pe3yIbTaTaM
BBITIOJTHCHHSI BCEX BHUAOB Y4YeOHOU pabOTHI, MPEeIyCMOTPEHHBIX YYCOHBIM IUIAHOM I10 JaHHOU
JTUCIUILIAHE (MOIYJIII0), IPU 3TOM YUUTBIBAIOTCS PE3yJIbTaThl TEKYIIETO0 KOHTPOJS yCIIEBAEMOCTH B
TeueHue cemecrpa. OIEHKA CTETNEHW JOCTHUKEHUS OOYYaIOIIMMUCS TUIAHUPYEMBIX PE3YIbTaTOB
oOydeHUs MO AUCHUIUTMHE (MOAYJII0) MPOBOAMUTCA TMPENOoJaBaTesieM, BEAYIIUM 3aHSTHUS IO
JTUCHUTIINHE (MOIYJTI0) METOAOM KCIIEPTHOM OlleHKH. [1o uToramM mpoMexKyToqHOM aTTeCTalluH 1o
JTUCITUIIIMHE (MOIYJIO) BBICTABIIAETCS OLIEHKA «OTIMYHOY, «XOPOILIO», «yIOBICTBOPUTEIHHOY» WIIN
«HEYJIOBJIETBOPUTEIBLHO.

K nmpomexxyTouHO# aTTecTanuu JOMYCKAKTCS TOJIbKO CTYACHTHI, BHIIIOJIHUBIINE BCE BHUJIbI
y4eOHOM paboThl, IPEAYCMOTPEHHBIE padoyuelt mporpammoit o auciuruinie «KoHcTpyupoBaHue u
pacueT >JIeMEHTOB 000PYIOBAHHS OTPACITIN

Bun paGotst @opMa OTYETHOCTH U TEKYLIETO KOHTPOJIS
IIpakTnueckue OdopmiieHHBIE OTYETHI (>xypHan) IIPAKTUYECKUX pa0or,
paboThI MPEeIyCMOTPEHHBIX palboueil mporpaMMoil AMCHUIUIMHBI C OTMETKOM
IpenojaBaTesns «YAOBJIETBOPUTEIIbHO/XOPOIIO/OTIUYHOY, eciu
BBINOJIHEHBI U 0()OPMIIEHBI BCE paOOTHI.

Tecr OneHka npenoaasatelis «yJOBIETBOPUTEIBHO/XOPOILIO/OTINYHOY, €CITU
pe3ynbTaT TeCTUPOBaHUs Mo miKaie (MyHKT 7.2.3) cocraBiuseT 6oiee 41
%.

KypcoBoii npoekt Pabora cTyneHTa, BKIIOUaroas aHaIMTHYECKY10, IpaduuecKyto 1

PACUCTHYO YaCTHU, U NPCACTABJIAOIIAA c0o00¥ 3aKOHYCHHOE peUICHucC
MOCTaBJICHHOM 3aJlauM B paMKax I/I3y‘-IaCMOI7I JUCIHUITIINHBI

O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecneueHnss 00pa3oBaTesIbHOTO Ipolecca
HUcn.: T.C. Jleyxuna
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1.1 Illkajga u KpUTEPUM OLIEHWBAHUS Pe3YJIbTATOB 00yUeHH

7.2.1 IIkaja onleHUBAHUSI MPAKTHYECKUX PadoT

Ikama oneHUBaHUA

Onucanue

HeynosiersopurensHo

He BbImosiHeHb! TpeOOBaHUS K HANMMCAHUIO M 3aIMTE MPAKTHYECKOU
paboThl: HempaBWIbHO odopmileHa padoTa, HEMPABWILHO MOJCUYUTAHBI
3HA4YEHUs1, He CHOPMYIMPOBAH BBIBOJI.

y,I[OBJ'IeTBOpI/ITeJ'IBHO

BbimosiHeHbI He BCe TpeOOBaHMS K HAIMMCAHUIO U 3AIUTE TPAKTHYCCKOH
paboTel:  HempaBWJIBHO  odopmiieHa  paboTa,  HEMPaBUIHHO
chOpMYJIHUPOBAH BBIBOJ, HO PABUIIBHO MMOICYUTAHBI 3HAYCHHSI.

Xoporio

BemmonHensl Bce TpeOoBaHMS, HO € HEJOYETaMU: HE3HAYHUTEIbHBIC
om0k B o¢opMiIeHMH pabOThl, HETOYHOCTH B (POPMYIHUPOBKE
BBIBOJIOB. [IpaBHIIbHO 1O/ICUNTAHBI 3HAUYCHHS.

OTIIMYHO

Brmonaensl Bce Tpe6OBaHI/I$I K HaAIlMCaHHUIO M 3alUTC HpaKTI/I‘{eCKOI;'I
paboThl: BEPHO MOJCYHMTAHBI 3HAYCHUsS, C(HOPMYJIMPOBAH BBIBO/,
co0uro1eHBI TpeboBaHMsI K 0(OPMIICHHIO.

7.2.2 lIkajia KypcoBOro npoeKkTa

[Ikana orteHuBanus

Onucaunue

Hey,Z[OBJ'IeTBOpI/ITeJ'IBHO

He BBIITOTHHI TPOEKT B IMOJIHOM 00BEMe, HE 3HAET 3HAYUTEIILHON YacTH
OPOrpaMMHOIO0  MaTepuana, JOMyCKAaeT CepbE3HbIe OMIMOKH, C
OONBIINMH 3aTpyIHEHUSMH NPUHUMAET NPaKTHYECKHE
KOHCTPYKTHUBHBIC PEUICHHUSI.

yI[OBJ'ICTBOpI/ITeJ'ILHO

BbInonHuI npoekT B MOJHOM 00BEME, HO OCBOMJ TOJBKO OCHOBHOM
MaTepuail MpOrpaMMbl, JOMYCKAaeT HETOYHOCTH, HEAOCTaTOYHO
NpaBUJIbHBIE (POPMYIMPOBKH, HCIIBITHIBAET 3aTPYJIHEHUS B IPUHATHU
IPAKTUYECKUX KOHCTPYKTUBHBIX pPELIECHUI.

Xopomo

BbInonHun mpoekT B MOJHOM 00beMe, TBEPAO 3HAET MPOTrpaMMHBIN
Marepuas, I'paMOTHO M II0 CYIIECTBY €r0 M3Jaraer, He MOIyCKaeT
CyIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOINPOC, BIAJAEET
HEOOXOJMMBIMH ~ YMEHMSIMM W HaBbIKAMH  NpU  IPUHATHH
KOHCTPYKTUBHBIX PEIICHUMN.

OTJIINYHO

BbInonHmMI npoekT B MoJIHOM 00beMe, TITyOOKO M IMPOYHO OCBOMII BECh
MaTepuai MporpaMMbl OOy4YeHHs, UCUEPIIbIBAIOIIE, MOCIEI0BATENbHO,
IrPaMOTHO U JIOTUYECKH CTPOMHO €ro H3Jjlaraer, He 3aTpyIHSAETCs ¢
OTBETOM IIPH U3MEHEHUU 3a/1aHus, IPaBUIIBHO 00OCHOBBIBAET IPUHSTHIE
KOHCTPYKTUBHBIE PELICHHUSI.

7.2.3 lllkaj1a oLleHUBAHUSA TECTA
Pe3y.]'II)TaT TeCTI/IpOBaHI/ISI OLCHUBACTCA 110 HpOHeHTHOI\/'I IKaJIC OLICHKU.

Onenka KonmnuecTBO MpaBMIIBHBIX OTBETOB
OTan4HO ot 81% no 100%
Xopowo ot 61% 1o 80%
Y IOBJIETBOPUTEIIHHO oT 41% no 60%
HeynosnerBopurenbHO 40% n MeHee NpaBUIbHBIX OTBETOB

O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecneueHnss 00pa3oBaTesIbHOTO Ipolecca
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7.2  OueHoYHBbIE CpeCTBA

7.3.1. Tekymuii KOHTPO.JIb

7.3.1.1 IIpumepsl TECTOBBIX BONPOCOB 1O Aucuuminie «KoHcTpyupoBanue u pacuer
3J1eMEHTOB 000pPY/10BaHUS OTPACIID)

1. YkaxxuTe npaBUIbHBIN MOPSIOK IPOBEJCHUS PACUETOB IIPH IPOESKTUPOBAHUU 000PYIOBAHUS:
1) KOHCTPYKTOpPCKH pacueT || TEXHOJIOTMYECKUM pacueT || rupaBiIndeckuil pacuer [
IIPOYHOCTHOM pacuer;

2) TEXHOJIOIMYECKUN pacueT [ | KOHCTPYKTOPCKHM pacueT [ | MpoyHOCTHOM pacuer [
THIPaBIMYECKUN pacuer;

3) TeXHOJIOTMYECKUI pacyeT || ruipaBIuyecKuil pacyer || IpoYHOCTHON pacyeT ||
KOHCTPYKTOPCKHI1 pacyer;

4) runpaBiIMuecKuil pacueT [ | KOHCTPYKTOPCKHM pacueT [ | TeXxHOonoruueckuit pacuer!
IIPOYHOCTHOM pacuer;

2. CriocoOHOCTH anmapara COpOTHBIIATHCS ehopMalusiM — 3TO
1) npo4YHOCTB;
2) yCTOMYHBOCTB;
3) KECTKOCTb;
4) repMETUYHOCTb.

3. MakcuManbHbIe pa3Mepsl ammnapara, 10IycKaeMble JUIsl IEPEBO3KHU I10 XKeJe3HOU gopore 6e3
COTJIaCOBAHUs C aAMUHHUCTpaLUEN

1)2,2 m;

2) 3,2 m;

3)4,2 m;

4) 5,2 m.

4. N30bITOYHOE JaBiieHKE Cpebl B amnmnapare npu remmeparype 20°C (6e3 yueta
THJIPOCTATUYECKOTO JIaBJICHUS CPE/Ibl) — 3TO

1) ycnoBHOE faBleHUE;

2) pacuyeTHOE JaBJICHUE;

3) npoOHOE JaBJICHHUE;

4) pabouee gaBiIeHHE.

5. Ilpu KOHCTPYHPOBAHUU JIUTOH anmnaparypbl BHyTPEHHUE MIEPETOPOIKU T0JIKHBI ObITh TOHBIIIE
Harpy»kKeHHBIX CTEHOK Ha

1) 5-10%;

2) 10-20%;

3) 20-30%;

4) 30-40%.

6. [Ipy KOHCTPYHPOBAaHNY JTUTON aNIapaTypbl HE PEKOMEHAYETCA OTJIMBATh ACTAINA U3 YyT'yHa
TOJIIIMHON OoJee

1) 40-50 mm;

2) 50-60 mwm;

3) 60-70 mm;
O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecneueHnss 00pa3oBaTesIbHOTO Ipolecca
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4) 70-80 mm.

7. UTo sIBNAETCS LEIBIO TEXHOJOTMYECKOr0 pacuera?
1) onpenenenue rugpaBInYecKOro CONPOTUBIICHUS alllapara;
2) ompe/esieHne OCHOBHOTO pa3Mepa armnapara;
3) onpeneneHre MPOYHOCTHBIX Pa3MEPOB anmnapara;
4) onpeneneHne KOHCTPYKTUBHBIX pa3MepOB armapara.

8. YkaxkuTe MpaBUIIbHBIN OPATOK pa3pabOTKU KOHCTPYKTOPCKOW JOKYMEHTAIUH:
1) Texunueckoe 3aanue [ | TEXHUYECKOE NPEeUI0KEHUE || 3CKU3HBIM IPOEKT || TEXHUYECKUM
IIPOEKT;
2) 5CKU3HBIN NPOEKT || TEXHUUECKOE 3aJaHNE || TEXHUYECKUM MPOEKT || TEXHUYECKOE
MIPEI0KEHHUE;
3) TexHHUYECKOE 3a/laHue || SCKU3HBIN IMPOEKT || TEXHUUECKUN MIPOEKT || TEXHUYECKOe
MIPEII0KEHUE;
4) 5CKU3HBIN MPOEKT [ | TEXHUYECKOE MPEIJIOKEHNE | | TEXHUYECKOE 3aaHue [ | TeXHUUECKHil
IIPOEKT;

9. yKa)KI/ITe, 10 KaKOM 3aBUCHMOCTH OIIPCACIIACTCA HpO6HO€ AaBJICHUC IJId BCEX COCYOB, 3a
HUCKIKYCHUEM JIUTBIX

1. X
. e
4. Fe _1’75.10% :

10. VYkaxure MMPaBUJIBHYIO 3aBUCUMOCTD AJII OIIPEACIICHUS HCIIOJIHUTEIBHOM TOJIINHBI CTEHKH S
OJICMCHTA COCyda UJIM alIapara

L S285,-C.
,  S=S.+C.
3 S<S,-C.
4 S<S+C.

11. VYkaxure, kakpe 000JJOYKH OTHOCATCS K TOHKOCTEHHBIM

D
—>0,05
1. D ;
& =0.,1
2. D :
D
P <005
3. D :

O COBepIICHCTBOBAHMH HOPMATHBHOTO U y4eOHO-METOANYECKOTO o0ecreueHnst 00pa30BaTeIbHOTO MpoLecca
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12. Vkaxkure, Kak COOTHOCATCS MEPUINOHAIBHBIE U TAHT€HLUAIbHBIC HAIIPSKCHUS B
TOHKOCTEHHOM IMJIMHAPHYECKO 000JI0UKe, HATPYKEHHON BHYTPEHHUM JaBJICHUEM

1. 0, =0,

) 8,25,
5 0,=055,
s Oa=155,.

13. VkaxuTe NpaBUIbHYIO 3aBUCUMOCTD I ONPEICIICHUS TOJIIIUHBI CTEHKY IUJIMHIPUYECKON
oOeuaiiku, Harpy>KeHHOH BHYTPEHHUM JaBJICHUEM

S = _2pD +C
1. [6:k9p_p :
D
so_ P ¢
s-—— P2 ¢
3. 2[5}1);9 - 0"5p ;
4, [5lo-»p
14. YK&)KI/ITC, KaKO€ U3 IMPUBCACHHBIX ypaBHeHHP'I, ABJIACTCA YPABHCHHUEM Jlariaca
% + S_A — i
1. pm pk SR 1
Pu Pi_ P
2 0. 8 Sy
5"1 + 67‘;‘ — Si
Pu  Pi _Se
4. 5171 5k P

15. Ykaxure, Mo Kakoi 3aBUCHMOCTH ONPEIENISIeTCS JOMyCKaeMOe BHYTPEHHEE U30BITOYHOE
JaBJIEHWE TSI [IWJIMHIPUYIECKON 00eaiiku

(] 2[5](pp(s—c)
1. PI= R+O,5(S—c);

(0] 2[5}, (s —c)
o U DH0SGo) .

[p]= 2[6](pp(s—c)

3. D+(s—c) ;

O COBepIICHCTBOBAHMH HOPMATHBHOTO U y4eOHO-METOANYECKOTO o0ecreueHnst 00pa30BaTeIbHOTO MpoLecca
HUcn.: T.C. Jleyxuna
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()= 2[5]QJP(S—C)

4. D—(s—c) :

16.  VYkaxute, Kak ONpeesseTCsl pacueTHOE JIaBJICHUE IPU ONPEEICHUH TOIIMHBI CTEHKH
anmnapara ¢ py0OalIkoi, eciiu B anmapare BakyyM, a B pyOaiike n30bITOYHOE JaBICHUE

1. P=Ps Pus:
2. P 7 Pus,
3. P=Ps;

4, P=Pst Pus.

17.  YkaxwuTe, 10 KAKOMY YPaBHEHHUIO OIPEACIIACTCS TOMYCKAeMOE TaBJICHHUE JIJIst
MATUHAPUYECKONW 00euaiiKu, paboTaromei o1 Hapy>KHBIM JTaBICHHEM

1 pl=max{p],;[pl |
[p],
[r] Ly
) [p]
5 PI=[p], +[pl..
[p]:[p]ﬁ[zﬂ]g
2

4, :

18. Ykaxure, 10 KAKOMY YPaBHEHHIO CJIEyET IPOBEPSITh HA YCTOMYMBOCTh UIMHIPUUECKHE
oOeuaiiku, paboTaroIue 110/l COBMECTHBIM JIEHCTBHEM CHIIOBBIX (DaKTOPOB

i+£+£+ 2 <1
1 el [F] ] Afol)
P F M _(0)_,
o Lol IF] ] o) .
P_F_M _(0)_
3. Lol [F] [M] \[o]) ~.
P F M _(0Y)_,

g Il [F] ] \Je]) ~

19. Vkaxnre, kakas IpUUMHA HE IPUBOJUT K BOSHUKHOBEHHUIO KPAEBBIX CHJI U MOMEHTOB
1. Pe3koe u3MeHeHHE B MEPUIMOHAILHOM HAIIPaBJIEHUU CHIIOBOTO MU (PU3UYECKOTO
rapamerTpa;
2. Hanwuwe mukiamyecKod Harpy3KH ASWCTBYIOIICH Ha armapar;
3. Pa3Has ’KeCcTKOCTb COEMHAEMBIX JIeTalell;
4. CompsbkeHHe MIEMEHTOB 00euaek 1o yIioMm;

20. Ykaxure, Kakoe KOHCTPYKTHBHOE PEIICHUE TT03BOJISIET N30€KaTh BOZHUKHOBEHUS KPAEeBBIX

CUJI 1 MOMEHTOB
1) YcranoBka KoJIell )KECTKOCTH B MECTE COSAMHEHUS DJIEMEHTOB;
2) IlpaBunbpHas NOArOTOBKA KPOMOK JIEMEHTOB IIPU CBApKE;

O COBepIICHCTBOBAHMH HOPMATHBHOTO U y4eOHO-METOANYECKOTO o0ecreueHnst 00pa30BaTeIbHOTO MpoLecca
HUcn.: T.C. Jleyxuna
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3) OGecneyeHue OOIBIION TOMIIMHBI CTEHKA MEHEE IMPOYHOTO JIEMEHTA;
4) I[lnaBHOE CONpSKEHUE KPAEB DJIEMEHTOB;

21. Vkaxwure, Kakoe JHHIIE He TOMYCKAeTCs UCTIOIb30BaTh MPU N30BITOYHOM JIaBIICHUU OoJiee
0,07 MIla
1. Konndeckoe 0TOOpTOBAaHHOE;
2 DM THYECKOE;
3.Inockoe;
4.Chepuueckoe HEOTOOPTOBAHHOE;

22. YKaxuTe, IpyU pacueTe Ha OJIMHAKOBOE BHYTPEHHEE U30bITOYHOE AaBJIEHUE, TONIINHA
KaKoro JHUIIA OyJeT HAUMEHBIICH

1. Ilnockoro;

2. DIUIANTHYECKOTO;

3. Tonycdepuueckoro;

4. Topochepuueckoro;

23. YKaXuTe NpaBUIbHYIO 3aBUCUMOCTD ISl ONIPEACIICHUS] I0ITyCKaeMOro JaBJICHUS st
AJUTUTIITUYECKOTO JHUINA, HArPYKEHHOTO BHYTPEHHUM U30BITOUYHBIM JIaBIICHUEM

o] 2(s—o)slp

1 R+05(s—c) .
, s,

24. YkaxuTte, KaKOMy YCJIOBHIO JJOJKHO yIOBJIETBOPATH PACCTOSHUE OT Kpasi JHMILA J10
OTBEpCTUs

1 1=0,05Dn.
2 120,1Du.
3. 120,15Dn,
4, 1202Dn.

25. VKa)KuTe PaBHIBHYIO 3aBHCHMOCTB IS ONIPE/ICICHNUS TONIINHBI CTEHKA KOHHIECKOTO
JIHHINA, paOOTAIOIIEro MO/l BHYTPEHHUM U30BITOYHBIM JJaBIEHHEM
pD, 1
Si

= ——+c
1 2qop[5]—p sma

O COBepIICHCTBOBAHMH HOPMATHBHOTO U y4eOHO-METOANYECKOTO o0ecreueHnst 00pa30BaTeIbHOTO MpoLecca
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_ pD, ) 1 .
5 L 2(pp[6]—p cosa e :
S, = PD; - 1 +c
s 20,6]-p ga
= Ph, _ 1 +c
" 2qop[6]—p ciga :

26. YKaxuTe KOHCTPYKLHUIO IUIOCKOTO JHUMIA, ISl KOTOpoi kKoagduuueHT K (yuutsiBaromuit
KOHCTPYKIIMIO JTHUIIA U CTIOCO0 COSTMHEHUS €ro ¢ 00eyaikoii) Oy1eT HauMEHBIINM

3 e K
N s
o D [
e ]
1) 2) 3) 4)
_ p .
S=KK,D |+ +c
27. Yto yunthiBaeT Kod(hHUIueHT K, B 3aBUCUMOCTHU [ ]@0 JUTSI OTIPEICIICHHS

TOJIIIUHBI TUIOCKOTO MPUBAPHOTO JHUINA?
1. Cnoco6 coeuHEHHS JHUIA C 00CUalKOIL;
2. KoHCTpyKIIMIO AHUINA;
3. Ocnabnenue qHUILA OTBEPCTUEM;
4. Hann4aue yKpermstoniX 1eMEeHTOB;

28. Kak OyyT COOTHOCUTBCS pacyeTHbIE TOIIIUHBI IJIOCKOT'O MPUBAPHOTO JHUILA MTPH
Harpy’>kK€HUU €ro BHYTPEHHUM HU30bITOYHBIM JIaBJIEHUEM U HapYKHBIM JaBICHUEM
1. Bynet Gosblle Mpu Harpy’>KEHUH €ro BHYTPEHHUM H30BITOUHBIM /IaBJICHUEM;
2. Byzner Gombliie pu Harpy»KeHUH €ro HapyKHbIM JaBIICHUEM;
3. byayT onquHaKOBBI;
4. M0>XHO OTIpeEeTUTh TOJIBKO PACUETHBIM MTyTEM;

29. Ykaxure, JUIsl KAKOTO THIA THUIL, HATPY>KEHHBIX HAPYKHBIM J1aBIICHUEM,
OpPUEHTHPOBOYHAS TOJIIIMHA CTEHKH MOXKET OBITh ONPEIeNICHa MO CIEAYIONIEH 3aBUCUMOCTH

KR | nP PR
S,z = max g
510 V10 £ 2[5]
1. Tlomycdepudeckoro;
2. DIIUNTHYECKOTO;
3. Topocdepmueckoro;
4. s BceX TpeX BBIIIETICPEUHUCICHHBIX;

O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecneueHnss 00pa3oBaTesIbHOTO Ipolecca
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30. Ykaxure MMPaBUJIbHYIO 3aBUCUMOCTD AJId OIMPCACIICHUSA JOIYCKACMOIr'o JaBJICHUS U3
ycCJ10BuUs YCTOfIQHBOCTH B IIpe€aciiax yIpyrocTu KOHH4CCKOI o JHUIIA, HArpy>KECHHOI'O

HapyXHbIM JaBJICHUEM

e A

+(s—c)
1. cos :
2
S—=c
- 5
L[5 b,
208-10°E D[100(s—c)]*
[p]; = =
3 : n,B, / D :
26-10°E[100(s =) ||
L= 1)

31. Ykaxure, Kakoi crioco0 mpuBapKu naTpyOKa mTyiepa K napycy ammapara 00ecIequT
MUHMMAaJIbHYIO KOHLEHTPALMIO HallPsKEHUH

T _

S

1) 2) 3)
1. 1) 2.2) 3.3) 4.2)n3)

32. Ykaxxute OpueHTUPOBOYHOE 3HAUEHUE CKOPOCTH Ta3a, IPUHUMAEMOM MpHU ONpeaeIeHUN
BHYTPEHHET0 AMaMeTpa ITylepa

L@ =0,1—0,5M/c_

©=1-3%" |

®=10-30"/"

4: o =30—504%_’

33. YkaxuTe NpaBUIbHYIO 3aBUCUMOCTD JJISl OIIpe/IeSIeHHs] BHYTPEHHETO JMaMeTpa narpyoka
HITyLlepa, €Cliu pacxon cpeasl Q 3a1aH B Kr/4ac, a JMHENHHast CKOPOCTh Cpe/ibl B MATpyOKe B

M/c

O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecneueHnss 00pa3oBaTesIbHOTO Ipolecca
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-
&m

:1.&.

8@

d=|———
2. - 3600 .
d= |—=
3. m'ﬂ'P(p .
d= |— %2
4 nwp,, 3600

34. Yxaxwure, KaKOMy YCIIOBHIO B COOTBETCTBUU C TpeOoBaHusAMHU PocTexHaazopa A0mKeH
YZIOBJIETBOPATH JUAMETP CMOTPOBOr0 OKHa B anmnapate auamerpom 1 < 800 mm.,
paboraronum nipu nasienuu cpoitie 0,07 MITa.

1. d280mwm;
2. d=120mwm;
3. d=80ym;
4. d=120mwm;

35. Vkaxure, anmapaTsl Kakoro AuameTpa, padoraromue 1pu aasieHuu ceeime 0,07 Mlla, B
COOTBETCTBUU C TpeboBaHUsAMU PocTexHaa30pa NOKHBI UMETh JTFOKU

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

36. Ykaxkure, Kakoil OCHOBHOW MPHUHIIMII 3aJI0’KEH B pacyeT yKPEIJIEeHUsI OTBEPCTUI

1. PacueTHas TOJNIIMHA YKPETUJISAIOMINX 3JI€MEHTOB JOJKHBI ObITh OOJIbILE UM PaBHA
pacyeTHOM TONIIMHBI CTEHKH JIEMEHTA B 30HE YKPEIJICHUS;

2. JluaMeTp YKpeIUIIOLIX 3JIEMEHTOB JIOJDKEH ObITh OOJIbIle TuaMeTpa OTBEpCTHS,

3. Cymmaphas pacueTHas IUIONIAIb CEYCHHUS YKPEIUIIONUX IEMEHTOB B 30HE
YKpPEIUICHUs JOJKHA OBITH OOJIbIIIE WIIM paBHA pACUETHOM IUIOLIAId BEIPE3aHHOTO
CEUEHUS;

4. Pacder yKkperuieHUs! OTBEPCTHH OCYIIECTBIISETCS HA OCHOBE BCEX TPEX
BBIILICIIEPEYNCIICHHBIX TPUHIINIIAX;

37. Ykaxure NpaBUIbHYIO 3aBUCUMOCTb JJIsl OIIPEIEICHHs PACYETHOTO JUaMETpa
OJIMHOYHOT'O OTBEPCTHSI, HE TPEOYIOIIETro YKPETICHHS

dy=2/2"S-08]/D,(s—c)
1. Sk X
d =2 5=¢ o8| D=
2 Sp s—c .
d, = SS_C—l JD (s—¢)
3. R X
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— D
d():s ¢ 1| Lr

Sg s—c

4.
38. Vkaxute, KAKOMY YCJIOBHIO I0JIKHA COOTBETCTBOBATH HIMPHUHA HAKJIAIHOTO KOJIbLA IIPU
YKPEIJIEHUU OTBEPCTUM
1. JomxHa ObITH OOJIBIIE PACUETHON IIMPHUHBI 30HBI YKPEIUICHUS;
2. JlomxHa ObITh MEHBIIIE PACUETHON MIMPHUHBI 30HBI YKPETIIICHUS;
3. JomxHa ObITh OOJIBIIE PACYETHOTO TUAMETPA YKPEIUISIEMOTO OTBEPCTHS;
4. JlomkHa ObITh MEHBIIIE PACYETHOTO AUAMETPa YKPEIUIIEMOTI0 OTBEPCTHSI.

39. Ykaxure, 110 KaKUM MapaMeTpam BBIOMPAIOT CTaHAAPTU30BaHHbBIE (PIIaHIIBI
1. Tlo pacyeTHOMY JaBJICHUIO H PACUETHOMY JHAMETPy allapara;
2. Ilo yciioBHOMY JaBJICHHIO M pacdeTHOM TOJIIMHE (IIaHIa;
3. [Tlo pacueTHOMY JaBICHHIO U PACUETHOU TEMIIEpATYpE;
4. Tlo ycrnoBHOMY JIaBICHHIO U YCIIOBHOMY JHAaMETPY armapaTa.

40. YkaxuTe, Ipu KaKUX YCIOBUSAX B KAUeCTBE KPEMEKHBIX AIEMEHTOB (JIaHIIEBBIX
COCMHEHUH JTOIyCKAeTCsl UCIIOIBb30BaTh OOJTHI

1. p=0.6Mlla t<200°C .
2. p=1.6Mlla <250°C -
3, p=4Mlla (1 <300°C-
4. P=64AMIla  <350°C

41. YkaxxuTe, Ha KAKOM PUCYHKE N300paskeHa KOHCTPYKIHS (DIaHIla MPUBAPHOTO BCTHIK

-~ ’*

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

42. Ykaxure, Ipy KaKUX JABJICHUSAX JIOMYCKAETCS UCIOIB30BaTh TUIOCKHE TPUBAPHBIC
(bmaH1bI
1 p, = 0,3MlIla .
. )

p, <0,6MIla .
<1,6MlIla .

2
3. P
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4 Py < 6,4Mlla

43. Vxaxwute, Kakas ¢opMa MPUBATIOYHON MOBEPXHOCTH (DIIAHIIEB JTOJDKHA
UCIIOJIb30BAThLCS B ammapaTtax, paboTaIUX MO BAKYYMOM, U B anmaparax co
B3PbIBOONACHBIMU MJIM TOKCUYHBIMU CPEACTBAMHU
1. Iumn-nasz;

2. Ilnockas;
3. Tlox Kpyryio Wix BOCBMUYTOJIBHYIO IPOKIIA/IKY;
4. BeicTyn — BiaguHa.

44. YkaxuTe, Kakue MPOKIIIKU HCIIOIB3YIOTCS VIS YIZIOTHUTEIBHOMN MOBEPXHOCTH MO KPYTIYIO
WA BOCBMUYTOJIEHYIO TIPOKJIAJIKY

1. Hemerammnueckue;

2. AcOoMeTamIndecKue;

3. KoMOuHupOBaHHEIE;

4. Meramueckue.

45. YKaXuTe MpaBUIbHYIO 3aBUCIMOCTb IS OTIPENICIICHUS PEaKIIUH MMPOKIAIKH B Pa0OUNX
YCIIOBUAX
R, =0,785D%., - P .

R,=y-n-f; 'Eﬁ(a(ptr]) *aara)-
R, =2aD, -by,-m-p.
Rn :EDcn 'bO g -

M w0 e

46. VYkaxure MPpaBUJIbHYIO 3aBUCUMOCTD AJI YCJIOBUSA ITPOYHOCTHU 00JITOB (bHaHLIeBOFO

COCIUHEHU S
Pm 5[5]20; Riz S[(S]r
1. /s n-f; :
B

w P
—a Sq05'0;—"2 Sqo5’
2. n-f; [ ] n-f; [ ]

Fyon- f; < [5]20;})62 n- k< [5]1 :
Fy-n-f; Sgp[é‘]m;Pm n-F; S9‘3'[‘?5]r_

47. VkakuTe IPaBIIbHYIO 3aBUCHMOCTb JIsl IPOBEPKH HATPSUKEHUH B CEUEHHH 1

(daHIa IO YETBEPTOM TUITOTE3€ MMPOUYHOCTH
2 2
L NS +8,7 -85, <[5],.

V26,7 +28,° -8,8, <[5],.

2

2 2
O o (1s]
3. 09
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o, +9,

4, VOO

48. B K0)KyXOTpyOHOM TEIUIOOOMEHHHUKE KECTKOM KOHCTPYKIIMU TeMIIepaTypa Kopiyca
BbIIlIe TemrepaTypsl TpyO. Kakue Hanpsbkenus OyayT AelicTBOBaTh B TpyOax

<[s]

TEIJI000MECHHUKA
1. Usruba;
2. Cpe3a;
3. Cxartus;
4. PactsxeHus;

49. Ilpu yBenuueHUHU AJIUHBI TPYO B KOKYXOTPYOHOM TEMIOOOMEHHHUKE KECTKON
KOHCTPYKLIMHU BEJIMYMHA TEMIIEPATYPHOI0 YCHIINS
1. YBenuuurcs;
2. YMEHBIINTCS;
3. He u3menurcs,
4. BO3MOHO ONpPEEIUTh TOIBKO PACYETOM.

50. VYkaxuTe, Kakoe ypaBHEHHUE CBS3bIBACT TEMIIEpATypHbIC YCUITUS U Y/UIMHEHUS TPYO
B TEIUIOOOMEHHUKE

Ypasuenue Jlannaca;

VpasHenue ['yka;

YpaBuenue Muszeca;

VYpaBnuenue Jlame.

PO

51. VYkaxuTe npaBUIbHYIO 3aBUCUMOCTD JJIsl ONIPEENICHUS TEMIIEPATYPHBIX YCHUIIHMM B
KO)KyXOpr6HOM TEIIO0OMEHHMKE JKECTKOM KOHCTPYKIHNU
oAl —a Al

1 B Fy + EFy
0 - o AL + o Aty
2 " EF,+E.F; :
oA —a AL
Qx‘ - 1 . 1
3. ETFT EKFK :
o AL Fa ALy
Qr - 1 N 1
4 E.F, E.F,

52. B k0xyX0TpyOHOM TEMI000MEHHHKE KECTKOH KOHCTPYKIIMHM CyMMapHas IUIOIAb
cedeHus TpyO Oosible MmIomaau cedeHus kopmyca. I’ ne OyayT 6osnbiie
TeMIIepaTypHbIe HaNpsKEeHUs?

1. B 1py0ax;

2. B xopmyce;

3. BynIyT oguHaKOBHI;

4. Bo03MOXXHO ONpPEJETUTh TOJIBKO PacueToM
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53. VYkaxwurte, Kakas U3 MPEaogaracMbIX MEp HE O3BOJUT YMEHBIIUTh

TEMIIEPAaTypHbIE HATIPSKEHUSI B KOKYXOTPYOHOM TETIIO0OMEHHHUKE

1.

2.
3.
4

54.

YYT'YHHBIX TPYOHBIX pEIIeTKax

55.

56.

57.

58.

el el =

Pazmenienue Ha geopMupyeMoM ydacTKe YKPEIUIIONMIETO 3JIEMEHTa;
Pasmenienue Ha neopMupyeMoM ydacTke THOKOTO JIEMEHTA;
Ob6ecrieueHre cCBOOOTHOTO YJIMHEHUS 1ePOPMHUPYEMOTO HIEMEHTa;
3amena TpyoHoro nmydka Ha U- 00pa3Hbie TpyOBHI.

VYkaxuTte, Kakoi croco0 ClIeTyeT UCIOIb30BaTh I KPEIJICHUs YyTyHHBIX TPYO B
PazBanbioBka;

Pa3BanbpoBka B KaHaBKax;

ITaiika;

3auekaHKa.

Ykaxure MMpaBUJIbHYIO 3aBUCUMOCTD I IPOBCPKHU ITPOYHOCTH PA3BAIIBIIOBKU

TpyO B TpyOHBIX pemieTkax

= Or <
‘ n-ﬂd”(6—c)-0,7_[r].
rzﬁs[r
n-md, b .
__ O
qin-ﬂdﬁ-sg[q].
__ 9
q=—="-<[q]

VYkaxure, Kakoi crioco0 coenHeHust TpyO ¢ TpyOHOH perieTkoit obecreunBaeT
HauOOJIbIIYIO0 TPOYHOCTh

1.

2
3.
4

Pa3zBanbioBka;
Caapka;
ITaiika;
3adueKkaHka.

yKa)KI/ITC, KaKO€ MUHUMAJIbHOC YHCJIO CCIJIOBBIX OIIOP MOXKET OBITH IIpu YCTAaHOBKC
TOPU30HTAJIBHOTO aIllapara

1.

2.
3.
4

Onna;
Hse;
Tpu;
YeTripe.

YKaxche, C KaKkoM 1IeNIbI0 OJHA U3 OIIOp r'OPU3OHTAJILHOI'O aIlrapara,

YCTAaHOBJICHHOI'O Ha CEIJIOBBIX OIIOpax, BBIITOJIHACTCSA HO)IBI/I)KHOﬁ

1.

2.
3.
4

YMeEHbIIICHHE HANIPSYKEHUN B OIIOPHOM IUJIUTE;
YMeHblIeHHe HAaNPSKEHW B KOpITyce armapara;
YMeHblIeHHE HAIPSKEHU Cpe3a B OIOPE;
YMEHbIIICHHE HANIPSKEHU CKATUS B OIIOPE.

O coBepIICHCTBOBAHMH HOPMAaTHBHOT'O U yueOHO-METOJMYecKoro obecnedeHns 00pa3oBaTebHOIO Mpolecca
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59. YKa}KI/ITe, KaKO€ MUHUMAJIbHOC YHCJIO OIIOPHBIX JIAIl MOXET OBITH MCITOJBE30BAHO JJIA
YCTAaHOBKH BCPTUKAJIBHBIX aIlllIapaTOB

1. Jse;

2. Tpwu;

3. UYertsipe;
4, Illects.

60. VYkaxure, C KaKoil LI€JIbI0 IPU YCTAHOBKE BEPTUKAJIbHBIX aNIIapaToB Ha OMOPHBIX
Janax IpUMEHSIOTCS HAKJIaJHbIE JIUCTHI
1. VMeHblLIeHME HANPSHDKEHUN B CTEHKE anapara;
2. YMeHblICHHE HaNpsKEHUH B ONOPHBIX Jlamnax;
3. YMeHbIIEHHE TePMUYECKUX HAPSHKCHUN TPU MPUBAPKE OMOPHBIX JIAMl U KOPITYCy
anmapara;
4. YMeHbllleHHE HAPSHKCHUN B PyHIAMEHTAX.

61. yKa)KI/ITe, KaKHe€ BECOBbBIC HAI'PY3KHU HCO6XOI[I/IMO YUUTBIBATDH IIPHU PACUCTE OIIOP
KOJIOHHBIX aIlliapaToB

Bec kKolI0HHEI B pa60‘II/IX YCIIOBHUSAX;

MakcuManbHBIN BEC KOJIOHBI IIpU THAPOUCIIBITAHUAX

MuHUMaIbHBIN BEC KOJIOHHBI B YCJIOBUAX MOHTAXKa,

Bce BBIICIICPCUMUCIICHHBIC ClIyUau.

el A

62. VYkaxuTe MaKCUMaJIbHYIO BBICOTY y4acTKa, Ha KOTOPbIE JIEIUTCS KOJIOHKA IPU
OIpeIeIeHNH U3rnbaroIero MOMEHTa BETPOBOM Harpy3Ku

1, h<5m:

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

63. IIpu pacueTax KOJIOHHBIX alllapaToB HAa BO3ACICTBUE BETPOBOM HArPy3KH, CTEHKY
KOJIOHHOTO arrapara MpoBepsIOT Ha:
1.ITpOoYHOCTH U KECTKOCTb;
2.Y CTOMYUBOCTD M 3KECTKOCTE,
3.IIpo4yHOCTb U YCTOHYMBOCTb;
4.Y CTOWYUBOCTD U TBEPAOCTb.

64. Yxaxure IMMPAaBUJIbHYIO 3aBUCUMOCTD IJIA OIPEACIICHUA MEPHUINOHAJIBHBIX
HaHpH)KeHI/Iﬁ B TOJICTOCTCHHOM HUWJINHIAPC

_ PR, +R,)

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

PR,
s Ri RS

65. YKaxuTe, Kakoi BEJIMYMHE BCETJla PaBHBI paJdalibHbIC HAIIPSKEHUS HA BHEIIHEH
CTEHKE TOJICTEHHOTO LMJIMH]Ipa

1. 6,>0.

2 5,<0;
3. 6,=0.
4. 6,=0;

66. YKEDKI/ITG, IIPpH KaKKUX YCJIOBHAX KOJIBIECBBIC HAIIPSXKCHUA B TOJICTOCTCHHOM COCYIC
MAaKCHUMAJIbHBI 110 BEJIMYUHC

1. R = Rﬂ” ;
2. R=R,.

_ Rn +lqmi'
3. 2

4. ITocTOSTHHEI T10 TOJIIIUHE CTCHKHU COCYJa.

67. YkaxuTe, KaKue HapsDKCHUS HE U3MEHSIFOTCS 110 TOJIIIMHE CTEHKH TOJICTEHHOTO
cocyna

1. MepunruoHaiabHbIC,

2. Kombiessle;

3. PamuannpHbIE;

4. Bce BbIlIENEPEYUCIICHHBIE.

68. Ykaxxkure, Kak U3MEHSIOTCS 110 a0COJIFOTHOM BEJIMYMHE paJralibHble HAPSKEHUS 10
TOJIIIMHE CTEHKHU TOJICTOCTEHHOI'O COCYyaa

1. VBenuuuBaroTCs OT BHYTPEHHETO JUaMeTpa K BHELTHEMY;

2. YMeHbIIAITCS OT BHYTPEHHETO AMaMeTpa K BHEIIHEMY;

3. He m3MeHSIOTCS 1O TOJIIUHE CTEHKH;

4. MOHO ONpeieanTh TOJIBKO PACUETHOM IyTEM.

69. Ykaxxure NpaBUJIbHYIO 3aBUCUMOCTD Ul ypaBHeHH Jlame

R
PG
. (B
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70. VYkaxuTe NpaBWIbHYIO 3aBUCUMOCTbD JJISl ONIPEACIICHUS TOIIIMHBI CTEHKH
TOJICTOCTEHHOTO COCY/J1a, padOTAIOIIETO B 00JIACTH yIPYTO-TUIACTHICCKIX

nedopmaruit

pD
s=—F=4C
1. 25k-p .

pD
s=—1t— _4C

2.
3 s=[lp-mp+C.
4 $=03D(g, -1)+C

71. B ciyyae, korja TeMieparypa BHYTPU TOJICTOCTEHHOT'O COCY/la BBIIIEC YEM
TEeMIIepaTypa CHapy>KU €ro, TEMIIEpaTypHbIE HAIIPSKCHUS HA BHYTPEHHEN CTEHKE
o, >0
1.~ :

o, <0,
0,=0.
0=0,.

{ k
’

2.
3.
4
72. VYkaxwWre, KaK OCYHIECTBIISIETCS aBTOQPETTUPOBAHNE CILIOLIHBIX TOJICTEHHBIX
COCYI10B
1. IlpenBapuTesnbHBIM HarpyK€HUEM COCY/la BHYyTPEHHUM J1aBJIEHUEM, BbI3bIBAIOLIUM
IUIacTHYECKue JieopMaliy BO BHYTPEHHUX CIIOSAX COCYa;
2. IlpenBapuTenbHBIM Harpy>kXeHHEM COCYAa BHYTPECHHHUM JaBJICHHEM, BHI3BIBAOIIIUM
IUIaCTHYECKUE eopMallii BO BHEIIHUX CIIOSIX COCY/Ia;
3. IlpenBapuTenbHBIM HArPEeBOM COCY/Ia IO TEMIIEPATYPHI, BEI3BIBAIOIICH
IUTaCTHYECKUE eOopMallii BO BHYTPEHHUX CIIOSIX COCY/Ia;
4. TlpenBapuTeabHOM HarpeBOM COCYJa A0 TEMIEpPaTyphl, BHI3bIBAIOIIEH MJIaCTUUECKHE
neGopMaluy BO BHELIHHX CIIOSX COCYa;

73. Ykaxure, Kakasi KOHCTPYKIIUS 3aTBOPa BBICOKOTO JAABJICHUS HE SIBIISETCS
CaMOYIUTOTHSAOIIEHCS

1. 3arBop C MIOCKUM METAIIINYECKUM 00TIOPAaTOPOM;

2. 3aTBOp C IeNbTO0Opa3HBIM OOTIOPATOPOM;

3. 3aTBOp C ABYXKOHYCHBIM OOTIOPaTOPOM;

4. Bce BbILIENEPEYNCIICHHBIE 3aTBOPBI.

74. Ykaxute, K KAKOMY CUJIOBOMY (DaKTOpy MPH pacyere Ha MPOYHOCTh
KopITyca anmapara 6apabaHHOTO THIIa IPUBOJUTCS HAarpy3Ka OT Macchl MaTepHasa BHyTpH
OapabaHa
1. CocpenoTo4eHHOMY YCHIINIO;
2. Wzrubaromiemy MOMEHTY;
3. PaBHOMepHO-pacnpesieieHHON Harpy3Ke;
4. JlaBneHwuro.

75. Ykaxure, B KaKOM CEUEHUU KOpITyca arnrmnapara 6apabaHHOro TUNa HU3THOaroNIHii
MOMEHT UMEET MaKCUMAJIbHYIO BETUUUHY
1. B ceuenun Haj ONOPHBIMH POJIMKAMY;
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2. B cedenun Haj yHOPHBIMH POJTMKAMU;
3. Ha koHie kopmyca 6apabana;
4. B cepenune xopmyca 6apabaHna.

76. Kopnyc annapara 6apabaHHOTro THIa HEOOXO0IMMO MPOBEPUTH HA
. IIpOYHOCTB U KECTKOCTB;
. [IpoYHOCTB ¥ YCTOHYHBOCTb;
. YCTOMYHBOCTD U KECTKOCTb;
. IIpo4HOCTB, )KECTKOCTh U YCTONYUBOCT.

A WDN PR

77. Ilpu cyMMupOBaHHE yIUTMHEHHU, BOHUKAIOIINX B PE3yJIbTaTe TEMIIEPATyPHBIX
nedopMaruii Kopiryca amnmapara 6apadaHHOTO THIIA, 32 HAYall0 OTCYETa TPUHUMAIOT
. Cepenuny xopmyca;
. Kpaii kopmyca;
. bannax HajJ ONOPHBIMH POJIMKAMU;
. banaxx Mexay ynopHBIMU POJIMKAMM.

A WDN

78. Ilpu pacuere kopiiyca anmnapara 0apabaHHOTO THIIA Ha )KECTKOCTh C
JIOTTYCKaeMbIMHA BETUYMHAMU CPABHUBAIOT

1. OrHocHTEnbHBINA TPOTHO KOpITyCa;

2. MakcumanbsHble HaPsDKEHUS U3ruda B KOpIyce;

3. MakcumallbHbIe TeMITepaTypHbie AeopManuu KopIryca;

4. MakcuMallbHbIE HAMIPSKEHHSI COKATUS B KOPITyCe.

79. Ilpu pacyere Ganmaxeil anmapaToB 6apabaHHOTO TUIIA C JOTYCKAEMbIMH
BEJIMYMHAMU CPaBHUBAIOT

5. Hanpsoxenus u3ruba u HanpsHKeHHE pacTshKeHUs B OaHaxe;

6. Hanpsbkenne m3rnba v KOHTaKTHBIC HANPSDKEHUS B OaHIaXKe;

7. HampsoxeHue pacTsbKeHUs U HAMpsDKEHUS CoKaTus B OaHaxe,

8. HamnpshxeHne cpesa v HaNPsHKEHHUE CHKATHS B OaHIaXe.

80. [IIlupuHa OMOPHBIX POJIUKOB B anmaparax 6apabaHHOTO TUTIA JOHKHA OBITh
9. Bonbie mmpuHbl 6aHIAKA;
10. MeHnbm1e mMpuHBI OaHIaXKA,
11. PaBHa mmupuHe OaHmaxa;
12. PaBHa mUpHHE YIIOPHBIX POJTHKOB.

81. Jl;st yero ciryxaT yIopHbI€ POJIMKH B amnmnapare 6apabaHHOTO THIIA
13. Ins obecnieuenus BpaiieHus 6apabaHa;
14. JIns ymeHbIIIEHUS HANIPSHKEHUH B Kopryce OapabaHna;
15. JInst yMeHbIIIeHUs HAarPy3KU Ha OTIOPHBIE POITUKH;
16. [lyist mpeToTBpaIeHusT 0CEBOTO TiepeMeIieHus OapadaHa.

82. Kak 101KHBI COOTHOCUTCSI IPOYHOCTH MaTEPHUATIOB, U3 KOTOPOT'O U3TOTOBJIEHBI
0aHJaXu M OMIOPHbIE POJIMKH anmnapaTa 6apabaHHOTO THUMA
17. mpouHocTh MaTepuasna OaHaka JOKHA OBIThH BbIIIE IPOYHOCTH MaTepHalia
OIIOPHOT'O POJIMKA;
18. mpouyHOCTH MaTepHata OMOPHOTO POJIHMKA JOIKHA OBITH BHIIIE MPOYHOCTH
MaTepuaina OaHgaxa;
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19. 6aHaXu ¥ OTMOPHBIE POJIUKU 00S3aTEIHHO JOJKHBI OBITh U3 OJHOTO
MaTepuana;
20. COOTHOIIICHHE MPOYHOCTH 3aBUCUT OT CKOPOCTH BpalleHus 6apadaHa.

83. Kakoii 13 MOMEHTOB JIOJDKEH YUHTHIBATHCS TIPU OMPEISIICHUH MOIITHOCTH MPHBOIA
anmapara 6apabaHHOTO THITA

21. Nzrubaromuii MOMEHT, AICUCTBYIOIINI Ha KOpITyc OapabaHa;

22. BeTpoBoif MOMEHT, JeiicTByIOINI Ha OapabaH;

23. MOMEHT OT CHJI TSDKECTH MaTepuaia

24. Bce BhIlIeNIepeYHCICHHBIC MOMCHTEI.

Kinroun IMPaBUJIBHBIX OTBCTOB HAa 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 npakTHYecKUX padoT no AucuuininHe «Koncrpynposanue u pacyer
3J1eMeHTOB 000PY10BAHUS OTPACIID)

Temaruka MPAKTUYCCKUX pa60T H3JIOKCHA B ITYHKTC 34,

7.3.2. IIpoMe:kyTOYHasI aTTeCTaAlUs

7.3.2.1. [IpumMepsI IK3aMeHANMOHHBIX 3aJaHuii Mo qucuunauHe «KoHcrpyupoBanue u
pacyeT 3J1eMEeHTOB 000PY/A0BAHUS OTPACIH»

MHWHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUS POCCUMCKOI DOEJAEPALIMIN
OEJNEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUYPEXJEHWE BBICILIEI'O
OBPA30OBAHIS
«MOCKOBCKHWH NOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHWM MOJIUTEX)

\

®DakyabTET XUMHYCCKOW TEXHOJIOTHU ¥ OMOTEXHOJIOTHH, Kadenpa «AnmapaTypHoe opopMICHHE U aBTOMATH3AIHS
TEXHOJIOTHYECKUX MPOU3BOJCTB UMeHH podeccopa M.B. ['eHepaoa»

Jucnurumnza: KoHCTpynpoBaHue U pacdeT 3IeMEHTOB 000PYI0BaHUS OTPACIH

OO0pa3oBarenbHas MporpaMmMa « ABTOMaTH3UPOBAHHOE MPOSKTUPOBAHIE TEXHOJIOTHYSCKUX MPOIECCOB U MPOU3BOJICTBY
Kypc 3, cemectp 5 (oceHHwmin)
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3K3AMEHAIIMOHHBINA BUJIET Nel.

1. OcHOBHBIE TPEOOBaHHUS, IPEABSIBISEMbIC K KOHCTPYKIUSAM aIlapaToB.
2. Pacdyet TOHKOCTEHHBIX 00€4YaeK, HArPYKCHHBIX BHYTPCHHUM U30BITOYHBIM JIaBIICHUEM.
3. Kimaccudukanus ¢urannes. OnpenenacHue 60ITOBOM Harpy3KH.

VYTBEpKAEHO JIeKaHOM

PyxoBoauTess 00pa3oBaTenbHOM MPOrpaMMbl /A.C. Cokomnos/

MUHUCTEPCTBO HAYKH 1 BBICIIET'O OBPA30BAHIS POCCUMCKON OEJIEPAIIIN
®EJIEPAJIBHOE F'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXXJIEHUE BBICIIEI'O
OBPA30BAHMSI
«MOCKOBCKHUH MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUW MOJIUTEX)

\

dakynpTeT XUMUYECKON TEXHOJIOTUH U OMOTEXHOJIOrHH, Kadeapa « AnmnapaTypHoe opopMIIeHHE U aBTOMATH3aLINs
TEXHOJIOTHUECKUX MPOU3BOJCTB UMeHH mpodeccopa M.B. ['eHepaoBa»

Jucnuruimza: KoHCTpyupoBaHue U pacueT JIEMEHTOB 000pyI0BaHHs OTPACIIH

O6pa3oBarenbHas mporpaMmma « ABTOMaTU3UPOBAaHHOE MPOEKTUPOBAHNE TEXHOJIOTHUECKUX MPOIIECCOB U MPOU3BOICTBY»
Kypc 3, cemectp 5 (ocennwmit)

3K3AMEHAIIMOHHBIN BUJIET Ne2.

1. Bousinue METOI0B M3TOTOBJICHHUS! Ha KOHCTPYKIIHIO anmnapaTtoB. OCOOEHHOCTH KOHCTPYHUPOBAHUS
JUTOMN U CBaApHOM armapaTyphl.

2. Pacuer TOHKOCTEHHBIX 00€YaCK, HATrPYKCHHBIX BHYTPEHHUM H30BITOUHBIM JIABICHHUEM.
VYKperieHne KoJbLaMU KECTKOCTH.

3. Kinaccudukanus ¢nanmes. [lopsanok pacuera.

VYTBEpKAEHO IEKaHOM

PykoBoauTes 06pa3oBaTenbHOM MPOrpaMMBbI /A.C. Cokomnos/

MUHUCTEPCTBO HAVYKHU U BBICILIEI'O OBPA3OBAHUS POCCUNCKON DOEJAEPALINI
OEJNEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUYPEXXIEHUWE BBICIIEIO
OBPA30OBAHUS
«MOCKOBCKHH NOJIUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

\

DaxyIpTET XUMHYECKON TEXHOJIOTHH M OMOTEXHOJIOTHH, Kadenpa «AnmapaTypHoe oopMICHHE U aBTOMATH3AIH
TEXHOJIOTHYECKHUX MPOU3BOICTB UMEHH npodeccopa M.b. I'enepanosay

Jucnumummza: KoHCTpyHpoBaHue U pacdeT 3JIEMEHTOB 000y I0BaHHS OTPACIIH

O6pazoBarenbHast NporpaMMa « ABTOMaTH3UPOBAHHOE MPOEKTHPOBAHUE TEXHOJIOTHYECKHX MTPOLIECCOB U IIPOU3BOICTBY
Kypc 3, cemectp 5 (oceHHuit)

3K3AMEHAIIMOHHBIN BUJIET Ne3.

1. Biusaaue MCTOHOB M3TOTOBJICHUA HA KOHCTPYKIUIO allllapaToB. OcobenHocT KOHCTPYUPOBAHUA
arrnapaToB U3 JETMPOBAHHOM CTAJIM U SMAJIMPOBAHHON aNaparypsl.
O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecneueHnss 00pa3oBaTesIbHOTO Ipolecca
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2. Pacder amnmapaToB, paOOTarONUX MO HAPYKHBIM JIaBIICHUEM.
3. Knaccudukanus ¢uanne. Omnpenenenune 0oaToBOM Harpy3ku. Pacder mpouyHOCTH
HEMETaJUIMYECKUX TPOKIIAJIOK.

VYTBEp)KAEHO JIeKaHOM

PyxoBoauTesns 00pa3oBaTenbHOM MPOrpaMMbl /A.C. Cokomnos/

MUHUCTEPCTBO HAYKU 1 BBICIIET'O OBPA30BAHMSI POCCUMCKOM OEJIEPAIIMN
®EJIEPAJILHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE VUPEXXJIEHWE BBICIIETO
OBPA30BAHMSI
«MOCKOBCKHU NOJUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHUW MOJIUTEX)

\

DakynpTeT XUMUYECKON TEXHOJIOTUH U OUOTEXHOIOrHH, Kadenpa « AnmapaTypHoe ohOopMIICHHE U aBTOMATH3AIINS
TEXHOJIOTHYECKHUX MPOU3BOICTB UMEHH npodeccopa M.B. T'enepanoBay

Jucrumuinaa: KoHCTpyHpoBaH#e U pacieT IEMEHTOB 000y I0BaHHS OTPACIH

O0pasoBarenbHas NporpaMMa « ABTOMaTH3UPOBAHHOE MPOSKTUPOBAHUE TEXHOJIOTHUECKHUX MTPOLIECCOB U MPOU3BOCTBY
Kypc 3, cemectp 5 (ocennwmit)

3K3AMEHAIIMOHHBIN BUJIET Ned.

1. BiusiHue METO10B U3rOTOBJIEHUSI HA KOHCTPYKLHMIO annapaToB. OCOOEHHOCTH KOHCTPYHUPOBAHUS
CBapHOU anmnapaTyphbl, U3TOTOBICHHON U3 JIETUPOBAHHOM CTaJIH.

2. PacueT Ha yCTOWYMBOCTh KOPOTKUX U JUTMHHBIX IHJIMHIPHYECKIX 00CUacK.

3. KoHcTpykiun 1 TUIIBI (piaHIIEBbIX coeAinHeHU. PopMa NpHUBaIOYHbBIX TOBEPXHOCTEH.

VYTBEpKAEHO JIEKaHOM

PykoBomuTens 00pa3oBaTeIbHON TPOrPaMMBI /A.C. Cokomnos/

MUHHUCTEPCTBO HAYKHU U BBICIIIETO OGPA30OBAHUS POCCUNCKOM OEJEPAIINN
SEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJEHUWE BBICIIEI'O
OBPA30OBAHUIA
«MOCKOBCKHUM MOJMUTEXHUYECKHUHN YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

\

®DaKkyabTET XUMHUYCCKOW TEXHOJIOTHU M OMOTEXHOJIOTHH, Kadenpa «AnmapaTypHoe opopMICHHE U aBTOMATH3AIHS
TEXHOJIOTHYECKUX MPOU3BOJCTB UMeHH podeccopa M.B. ['eHepaoa»

Jucnurumnza: KoHCTpyHpoBaHue U pacdeT 3IeMEHTOB 000PYI0BaHUS OTPACIH

OO6pazoBarenbpHas mporpaMma ABTOMaTH3UPOBAHHOE MPOCKTUPOBAHUE TEXHOJOTHIECKUX MTPOLIECCOB M MTPOU3BOJICTBY
Kypc 3, cemectp 5 (oceHnwmit)

3K3AMEHAIIMOHHBIN BUJIET Ne5.

1. KonctpyupoBaHue anmapatoB M3 I[BETHBIX MeTaioB. CrocoObl TOMyYEeHHS HEPa3zbEeMHBIX
COCJIMHEHMH.
2. Knaccudukarus gauim. PacueT KOHWYECKUX U TUIOCKUX JTHUII.

O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecneueHnss 00pa3oBaTesIbHOTO Ipolecca
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3. Onpenenenrie 00NTOBOM HArpy3KH (hiaHIeBOro coearnHeHus1. PacueT uncna 60aTOB.

YTBep)KZ[CHO JCKaHOM

PyxoBoauTess 00pa3oBaTenbHOM MPOrpaMMbl /A.C. Cokomnos/

MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3BOBAHUS POCCUMCKON OEJNEPALINI
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHHWE BBICILIEI'O
OBPA30BAHUS
«MOCKOBCKHH NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHI INOJIUTEX)

\

DaxyIbTeT XUMHYECKOH TEXHOJIOTHUH M OHOTEXHOJIOTHH, Kadeapa «AnnapatypHoe 0hOpMIICHHE U aBTOMATH3aLHU
TEXHOJIOTUYECKUX MMPOU3BOJCTB UMeHH podeccopa M.b. ['enepanoBa»

Jucunmnza: KoHcTpyHpoBaHUE M pacyeT 3JIeMEHTOB 000pyJOBAHHS OTPACIU

O0pasoBarenbHas IporpaMma « ABTOMaTH3UPOBaHHOE MPOCKTHPOBAHIE TEXHOJIOTMYECKHX NPOLIECCOB U MPOU3BOACTBY
Kypc 3, cemectp 5 (oceHHMiA)

3K3AMEHAIIMOHHBIA BUJIET Ne6.

1. OcHoBHBIE TpeOOBaHMUS, IPEIABABISEMbIE K KOHCTPYKIIMSIM aIlapaToB.

2. Knaccudukanuss maun. HasHadenwe u oOnacTte mpuMeHeHUs. PacueT BBINYKIIBIX THWII,
HArpy>KeHHBIX BHYTPEHHUM H30BITOUHBIM JIaBJICHHEM.

3. Pacuer ykperuieHus: OTBEpCTHIA B CTEHKAX armaparoB.

VYTBepxIeHO AeKaHOM

PykoBojuTens 00pa3oBaTeIbHON TPOrPaMMBI /A.C. Cokomnos/

MUHHNCTEPCTBO HAYKHU U BBICIIIETO OPA30OBAHMNS POCCUMNCKOM OEJEPAIINN
SEJIEPAJIBHOE TOCYAJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJEHWE BBICIIEI'O
OBPA30OBAHUIA
«MOCKOBCKHUM MOJUTEXHUYECKHUHN YHUBEPCUTET»
(MOCKOBCKHWH NMOJIUTEX)

\

DaxyIpTET XUMHYECKONW TEXHOJIOTHH M OMOTEXHOJIOTHH, Kadenpa «AnmapaTypHoe oopMICHHE U aBTOMATH3AIH
TEXHOJIOTHYECKHX MPOU3BOACTB MeHHU mpodeccopa M.b. ['enepanoBa»

Jucunmumnaa: KoHCTpynpoBaHue 1 pacdeT 37I€MEHTOB 000pYI0BaHUS OTPaCIn

O6pa3oBarenbHas MporpaMmMa « ABTOMaTH3UPOBAHHOE MMPOSKTHPOBAHIE TEXHOJIOTMYECKUX MPOIECCOB U MPONU3BOICTB
Kypc 3, cemectp 5 (oceHHwmit)

3K3AMEHAIIMOHHBIN BUJIET Ne7.

1. BnusiHue MEeTO10B U3TOTOBJIEHUSI HA KOHCTPYKIIHIO anmnapaToB. OCOOEHHOCTH KOHCTPYHUPOBAHUS
JIUTOM W CBapHOM aIrapaTyphl.
2. Knaccudukanus aaum. Haznauenue u o61acte npuMeHeHHs. PacueT 3JuIMNTHYECKUX U TUIOCKHX

O coBepIIeHCTBOBAHNM HOPMATHBHOT'O U Y4€OHO-METOANYECKOro o0ecneueHnss 00pa3oBaTesIbHOTO Ipolecca
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JTHUIII, HarpY>KEHHBIX BHYTPCHHUM H30BITOYHBIM JaBJICHUCM.
3. Pacuyer oGeualiku noj JeiCTBUEM U3rHOAOIEro MOMEHTA.

VYTBEp)KAEHO JIeKaHOM

PykoBoauTens 00pa3oBaTeIbHON IPOTrpaMMBI /A.C. Cokomnos/

MUHUCTEPCTBO HAYKH 1 BBICIIET'O OBPA30BAHIS POCCUMCKOU OEJIEPAIIIN
®EJIEPAJIBHOE F'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXJIEHUE BBICIIEI'O
OBPA30BAHMSI
«MOCKOBCKHUH NOJUTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHUW MOJIUTEX)

\

®DaxyIpTET XUMHIECKONW TEXHOJIOTHU M OMOTEXHOJIOTHH, Kadenpa «AnmapaTypHoe opopMICHHE U aBTOMATH3AIHS
TEXHOJIOTHUECKUX MPOU3BOJCTB UMeHH mpodeccopa M.B. ['eHepaioBa»

Jucnurumza: KoHCTpyupoBaHue U pacueT JIEMEHTOB 000y I0BaHHs OTPACIIH

O6pa3oBarenbHas mporpaMma « ABTOMaTU3UPOBAaHHOE MPOEKTUPOBAHNE TEXHOJIOTHUECKUX MPOIIECCOB U MPOU3BOICTBY»
Kypc 3, cemectp 5 (ocennwmit)

3K3AMEHAIIMOHHBIN BUJIET Ne§.

1. BiusiHue METO10B U3rOTOBJIEHUSI HA KOHCTPYKLHMIO anmnapaToB. OCOOEHHOCTH KOHCTPYHUPOBAHUS
anmnaparoB U3 JIESTUPOBAHHOW CTaJIM U AMAJIMPOBAHHOM alIapaTypsl.

2. Pacyer ykpenieHus: OTBEPCTHIl B CTEHKAX alnapaTos.

3. Pacuer oOeuaiiku 1oJ1 1€HCTBHEM OCEBOT'O CXKMMAIOLIETO YCUIIHSL.

VYTBEpKAEHO JIEKaHOM

PyxkoBoauTess 06pa3oBaTenbHOM MPOrpaMMBbI /A.C. Cokomnos/

MUWHUCTEPCTBO HAYKHU 1 BBICLLIEI'O OBPA3OBAHUS POCCUNCKOM DEAEPALINMN
OEJNEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUYPEXXIEHUWE BBICIIEIO
OBPA30OBAHUS
«MOCKOBCKHH NOJIUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

\

DaxyIpTET XUMHYECKONW TEXHOJIOTHH M OMOTEXHOJIOTHH, Kadenpa «AnmapaTypHoe oopMICHHE U aBTOMATH3AIH
TEXHOJIOTHYECKHX MPOU3BOACTB MeHHU mpodeccopa M.b. ['enepanoBa»

Jucnumumza: KoHCTpyHpoBaHHe U pacdeT 3JIEMEHTOB 000pyI0BaHHS OTPACIIH

O6pazoBarenbHas NporpaMMa « ABTOMaTH3UPOBAHHOE NTPOEKTHPOBAHUE TEXHOJIOTHYECKHX MTPOLIECCOB U IPOU3BOICTBY
Kypc 3, cemectp 5 (oceHHuit)

3K3AMEHAIIMOHHBIN BUJIET Ne9.

1. Biusaaue MCTOHOB M3TOTOBJICHUA HA KOHCTPYKIUIO allllapaToB. OcobenHoctu KOHCTPYUPOBAHUA
CBAapHOM anmaparypsl, U3rOTOBICHHOW U3 JISTUPOBAHHOW CTaJIH.

2. PacueT TOHKOCTEHHBIX 066‘-18.61(, HarpyKCHHbIX BHYTPCHHUM HU30BITOYHBIM JaBJICHHUCM.
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3. Pacuer obOeuaiiku mo ACMCTBHEM MTONIEPEUHOTO YCHITHSL.

YTBep)KZ[CHO JCKaHOM

PyxoBoauTess 00pa3oBaTenbHOM MPOrpaMMbl /A.C. Cokomnos/

MUHUCTEPCTBO HAYKH 1 BBICIIET'O OBPA30BAHIS POCCUMCKON ®EJIEPAIIIN
®EJIEPAJIBHOE F'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXXJIEHUE BBICIIEI'O
OBPA30BAHMSI
«MOCKOBCKHUH NOJUTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHUW MOJIUTEX)

\

dakynpTeT XUMUYECKON TEXHOJIOTUH U OMOTEXHOJIOTHH, Kadenpa «AnmnapaTypHoe opopMIIeHHE U aBTOMaTH3aLINs
TEXHOJIOTHUECKUX MPOU3BOJCTB UMeHH Mpodeccopa M.B. ['eHepaoBa»

Jucnurumza: KoHCTpyupoBaHue U pacueT JIEMEHTOB 000y I0BaHHs OTPACIIH

O6pa3oBarenbHas mporpaMmma « ABTOMaTU3UPOBAaHHOE MPOEKTUPOBAHNE TEXHOJIOTHUECKUX MPOIIECCOB U MPOU3BOICTBY»
Kypc 3, cemectp 5 (ocennwmit)

3K3AMEHAIIMOHHBIN BUJIET Nel0.

1. KoHcTpynpoBaHHe ammaparoB W3 LBETHBIX MeTauioB. CIOCOOBI IMONyYeHUS HEPa3beMHBIX
COEIMHEHUI.

2. Pacdyer TOHKOCTEHHBIX 00€4YaeK, HArpy>KEHHBIX BHYTPCHHUM W30BITOYHBIM JaBICHHEM.
VYKpeneHue KoJIbLaMH KECTKOCTH.

3. Pacuer oOeyaiiku Ha yCTOWYMBOCTD I10/I COBMECTHBIM JIEHCTBUEM Harpy3okK.

VYTBEpKAEHO JIEKaHOM

PykoBomuTens 00pa3oBaTeIbHON TPOrPaMMBI /A.C. Cokomnos/
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