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1. HEJIA A 3AJIAYU JTUCIHUAIIJINHBI

1.1. eau AMCHUIMIHHBI

OOydeHHe CTYJEHTOB MeETOoJaM MPOSKTUPOBAHUS U  AKCIUTyaTalluH
TEINIOTEXHHUYECKOTO 000pyI0BaHUS, HaBBIKaAM paboThI c
MIPOU3BOJICTBEHHO-TEXHUYECKON JOKYMEHTAIIMEH | TMPOBEICHHUS WHXCHEPHBIX
pacueToB JHEPreTUYECKOro OO0OpyJAOBaHHS, B TOM 4YHUCIE C IOMOIIBIO
CIIEIUAJIM3UPOBAHHBIX TMPOTPAMMHBIX IAKETOB; HaBBIKAM aHaJIM3a HaJACKHOCTH
PabOThI SHEPTETUYECKUX YCTAHOBOK

1.2. 3agauu ocBOCHMSA TUCHUILIHHBI

KoHncTpykTopckast moaroroBka, HeoOXoaumasi Ui YCTIEITHONW pabOThI TIPH
peanuzaiuu HOBOI MIPOTPECCUBHOM TEXHOJIOTHH Ha Oaze
BBICOKOIIPOU3BOAUTENIBHBIX U  TEXHOJOTUYECKHM COBEPILICHHBIX  arperaros.
Hcnonb30BaHue CrieUaIU3UPOBAHHBIX MPOTPAMMHBIX CPEACTB JI PEIICHUS 3a/1a4
MIPOEKTUPOBAHUS SHEPTOYCTAHOBOK

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
HucuunnuHa  «lIpoekTHpoBaHWE W SKCIUTyaTaldsd  SHEPreTHYECKHUX
YCTAHOBOK» OTHOCHUTCS K JHUCIHUIUIMHAM 4YacTd, (OPMUPYEMOM YYaCTHUKAMHU
oOpa3oBaTeIbHbIX OTHOIIEHNH O10Ka b1.

3. MIEPEYEHD IINTAHUPYEMBbIX PE3YJIBTATOB OBYUYEHMUSI 11O
JUCHHUITJIMHE
[Ipouecc wu3yuenuss aucuuiuinHbl «lIpoekTHpoBaHuMe U SKCIUTyaTanus
DHEPreTUYECKUX YCTAHOBOK» HampamjieH Ha (OPMUPOBAHUE CICAYIOIINX
KOMIICTCHITU:

[IK-1 - Coocoben k oOecrneueHrto 3((PEKTUBHOM HSKCIUTyaTallud |
MOJICpPHU3AIMHN YHEPTETUIECKOTO U TETIOTEXHOJIOTHYECKOTO 000pYI0BaHUS
I[IK-3 - ChoocobeH  NpoOBOAWTH  pacueThl  DHEPreTUYECKOro |

TCIINIOTCXHHUYICCKOI'O 060py,Z[OBaHH${ I10 THUITIOBBIM MCTOAHNKAM

Pe3ynbTarhl 00yueHHs1, XapaKTepU3yOIHue

Komnerenuus
¢popMHUPOBAHHOCTH KOMIIETEHIIUH

[TK-1 3HATh METO/IbI MOBBIIIEHUS 3P(HEKTUBHOCTH U
HAJEKHOCTU PaOOThI SHEPTETUYECKUX YCTAHOBOK;
npaBuiia TEXHUYECKOHN IKCILTyaTalMK TETJIOBBIX
HYHEProyCTaHOBOK

YMETh OLIEHUBATh 3(HEKTUBHOCTH M HAIC)KHOCTH PAOOTHI
HYHEPTrOyCTAHOBOK

BJIAJICTh 3HAHUSAMU IO BBOAY B DKCIUTyaTaLHIo,
UCIIBITAHUSIM, PEMOHTY U TEKYILIEMY OOCTYKUBAHUIO
TEIJIOBBIX YHEPTrOyCTAHOBOK

I1K-3 3HATh METOJIbI BBIOOPA MPUHIIUITHAIBHBIX PEIICHUH
TETUIODHEPTCTHUECKUX YCTAHOBOK U CUCTEM; CTPATETHIO
IIPOSKTUPOBAHMS; TAIBI U METOJIbI IIPOCKTUPOBAHUS
YCTaHOBOK M arperaToB ]ISl IPOW3BOJICTBA U
npeoOpa3oBaHusI YHEPrOHOCUTEICH




YMCETHh IPOBOJUTE MHXXCHCPHLIC PACUYCTEI
OHCPIreTUYCCKOIO O60py,Z[OBaHI/I$I; HCIIOJIB30BaTh
CIICHINAJIN3UPOBAHHBIC ITPOTPAMMHBIC ITAKCThI JIJIA
IMPOCKTUPOBAHUA DOHCPICTHICCKOI'O 060py,Z[OBaHHH

BJIa/IeTh HAaBBIKAMU pa0OThI C KOHCTPYKTOPCKOU
JOKYMEHTAIMEl; HAaBBIKaMH pacueTa Ha MPOYHOCTh
3JIEMEHTOB TEIJIOIHEPreTHYECKOI0 000PY/JOBAHUS;
HABbIKaMU aHAJIM3a HAJECKHOCTH MPOECKTUPYEMOTO
000pyI0BaHUsL; CIIOCOOHOCTBIO BBIABIISATH PE3YIbTaThI
MHTEJUICKTYaJIbHON JEATEIbHOCTH B X0/1€
NPOEKTHUPOBAHNS; HABBIKAMU OBICTPOTO OCBOCHHUS
CHeMATM3UPOBAHHBIX IPOTPAMMHBIX TAKETOB

4. OFBEM JJUCIHUIIJINHBI
O6mast TpyJa0eMKOCTh JUCHMILUIMHBL «IIpoeKkTHpOoBaHME W HKCILTyaTallUs
HEPreTHUECKUX YCTAHOBOK)» COCTaBIseT 8 3.¢€.
Pacnpenenenuie TpyJ10eMKOCTH TUCIUIUIMHBI IO BUAAM 3aHSATUN
ouHast popma o0yueHust

Bcero | Cemectpsl

Bunbl yue6HOM paboThI 4ACOB 5 Z
AyIuTOpHBbIE 3aHSITHS (BCEro) 108 36 72
B Tom yucre:

Jlexknun 54 18 36
[TpakTueckue 3auarus (113) 54 18 36
CamocTosiTeibHas padoTa 135 72 63
KypcoBoii npoexkt + +
Yackl Ha KOHTPOJIb 45 - 45
133791031 npOMeH(yUTquoﬁ aTTeCTAL[UM - DK3aMEH, + + +
3a4eT C OIICHKOU

OO6m1ast TPy 10€MKOCTb:

aKaJeMUYECKHUE YaChI 288 108 180
3a4.e]l. 8 3 3)

3a04Has popma 00yueHus

Bcero | Cemectpsl

Bunbl yue6HOM paboThI

4acoB 8 9
AyIuTOpHBbIE 3aHATHSA (BCEro) 32 12 20
B Tom uncae:
Jlextmm 16 6 10
[Tpaktrueckue 3anstus (I13) 16 6 10
CamocTosiTesibHasi padoTa 243 92 151
KypcoBoii npoexkt + +
Yackl Ha KOHTPOJIb 13 4 9
Bubl npoMeXyTOYHOM aTTeCTAlNM - YK3aMEH, + + +




3a4eT C OLIEHKOM

OO6m1ast TPy 10€MKOCTb:
aKaJEeMHUYECKUE YacChl
3ad.e]I.

288

108
3

180

5. COAEP KAHUE JUCHUIIJIMHbBI (MOY JIS)
5.1 Copep:xxanue pa3iejoB JUCHUIINHBI
TPYAOEMKOCTH 10 BHIAM 3aHSATHIA

ouHasi popma o0yueHust

u

pacrnpeseieHue

HaunmenoBanme TeMbl

Conepxanue pasjena

Jleknn

[Ipax
3aH.

CPC

Bcero,
yac

1 Beenenue

Ipenmer xypca. HexoTopble cBeeHNs U3 NCTOPUH
ero passutust. ComepxaHue Kypca U ero pojb B
MIOATOTOBKE OaKanaBpoB M0 HaNPaBICHUIO
noarotoBkd 13.03.01 TemnosHepreTnka u
TEIUIOTEXHUKA, PO 0 «IIpoMBIIIIICHHAS
TEIUIOAHEPTeTHKA»

2 | OG6mwue BOTIPOCHI
MPOEKTHPOBAHHS

Craauu poeKTHPOBaHUs. BUIBI 1 KOMIUIEKTHOCTD
KOHCTPYKTOPCKOH JOKyMEHTaIuu. BeisiBieHne
Pe3yJIbTaTOB HHTEIUICKTYaJIbHOH eI TeIBHOCTH.
[atenTHbIe ucciaenoBanus. Knaccupukanus
TETIOIHEPTeTHUECKUX CUCTEM U yCTAaHOBOK.
OcHOBHBIE TpeOOBaHMUS, IPEABIBISIEMBIC K
KOHCTPYKIMAM. KOHCTpYKIIMOHHBIE MaTepHaIbl
TEIUIOTEXHUKH U UX npuMeHeHnne. OCHOBHBIE
BEJINYHMHBI, BIMSIONINE HA TPOYHOCTH (IaBJICHHUE,
TeMIleparypa, CHiIa TSDKECTH, JOIyCKaeMble
HarpsDKEHHs, TONPABOYHBIH KO HUIHEHT,
MpruOaBKH K HOMHHAIBHBIM PACYETHBIM TOJIIMHAM)

INoka3zareny NpUroHOCTH MaTEPHAIOB UL
M3TOTOBJICHHS JIeTaNeH MAIINH U allapaToB.
MeTto/1b1 yueTa HeoNpe1eIeHHOCTH UCXOTHON
nHpopMaIMy Ha Pa3IMIHBIX CTAUSIX
MIPOCKTUPOBAHUS TEIUIO3HEPIeTUUECKUX CUCTEM U
YCTaHOBOK.

12

16

20

48

3 | IlpoexTupoBaHHE 3JIEMEHTOB
9HEPreTHYECKHX YCTAHOBOK

[IpounocTh cTeHOK cocymoB. OOOIOUKH.
MemOpaHHbIe HaNpsDKEHUS B chEepUIecKOM COCYIe,
IUIAHAPE C KPHIIIKAMH, B IIIHHAPE, HArPY>KEHHOM
BHYTPEHHHUM THJIPOCTATHYECKUM JIABICHUEM, B
xonyce. O6evaiiku. Tuner obeyaex
(uMnMUHApHYECKHE, KOHMYECKHE, KOpoOYaThIe).
OnpeeneHue TOMIHHBI CTEHKH 00eYaliKy,
IOJIBEPXKEHHOM BHYTPEHHEMY N30BITOYHOMY
nasieHnto. [IpoBepka MPOYHOCTH MUIMHIPUIECKAX
CTEHOK IPH CI0XKHOM HarpykKeHuu. Y CTOM4uBOCTh
CTEHOK cocynoB. Pacuér nunmmHIpuIecKnx odedaek
Ha yCTOIYMBOCTH MPH BHEIIHEM U30BITOYHOM
nasneHuu. Pacuér obedaek npu qedcTBUU 0CEBOTO
PpacTIrUBaIOIIEro, CXKUMAIOIIETO YCHIINS,
M3rH0aroLIer0 MOMEHTA, NONEPEUHBIX YCHIIUH.

Y cToHYMBOCTH PU COBMECTHOM JIEHCTBUN
Harpy3ok. O6e4alikil ¢ KOJIbIIaMH )KE€CTKOCTH,
IOJIBEPXKEHHBIE BHYTPEHHEMY H30BITOTHOMY
JaBieHuio. Pacder Ha MPOYHOCTH U YCTOIIMBOCTH
KoHHYeckux obeuaek. Juuma. Tumner gaum. Pacuer
IUINNTHYECKUX U CHEepUUeCKUX JHHUIIL,
paboTaromux noj AefcTBIEM BHYTPEHHETO
JaBiieHus. Ykperuienue oteepctuii. CriocoOsl
YKpeIUIeHHsI OTBEPCTHH (IUTyLep, 0TOOPTOBKa,
TOpooOpa3Hast BCTaBKa, BBApPHOE KOJIBIIO,
YTOJIIEHNE CTeHKHN) B ITHHAPHIESCKUX U
chepuIecKHX CTEHKaxX COCYIOB.

16

22

40

78




®nannessie coeanHeHUst. KOHCTPYKIMHU OTIUTBIX U
npuBapHbIX (iaaneB. KoHCTpyKLuu cBOOOIHBIX
¢nanues. Koncrpykiuu ¢ianies Ha pe3noe,
pa3BaJIBIOBKE U 3aKienkax. Pacuér Ha mpoYHOCTH
(ranHIEeBEIX coenuHeHnil. KommeHcaTopsl.
TpyOHsIe perreTkn. Pacuer Ha IPOYHOCTS.
Tpy6onpoBoxsl. PazseMHbIe 1 Hepa3beMHEIE
COCJTMHEHHMSI.

HanexxHoCTh 3HEPreTH4ecKux
YCTaHOBOK

KonmnyecTBeHHBIE XapaKTEPHCTUKU HAIEKHOCTH.
HeBoccTanapinrBaeMble U BOCCTAHABIMBAEMBbIE
n3genust. BeposTHOCTE 6€30TKa3HON padoTHI,
9acTOTa 0TKAa30B, HHTEHCUBHOCTb OTKA30B, CPEIHST
Hapa0oTKa 10 nepBoro otkasa. [lapamerp nmotoxa
0TKa30B, HapabOTKa Ha 0TKa3, KO3 HUIHEHT
rotoBHOCTH. KO3 dHINEHT BEIHYKIEHHOTO
npocros. [IpenBapuTenbHplii pacyeT HaAEKHOCTH.
OpHUEeHTHPOBOYHBIN pacdeT HaJeKHOCTH. PacueT
HAJIeKHOCTH C Y4E€TOM PEKHMOB PaOOTHI SIIEMEHTOB
(oxoHUaTeNbHEIN pacdeT). OOMmuii anropuT™M
pacdeTa Hafne)XHOCTH H3JIENHsL.

OreHKa ¥ KOHTPOJIb HaZe’KHOCTH SHEPTOYCTaHOBOK
10 pe3yJibTaTaM UX UCHbITaHUH. MeToauka
OTIpeIeNICHHs] BEPOSITHOCTH OE30TKa3HOM PadOTHL.
Bua u mapameTpsl 3aK0Ha pacHpeeNieHus BpeMeHH
HCTIpaBHOH paboThl. HemocpeacTBeHHAs OlleHKa
BEPOSTHOCTH 0e30TKa3HOU paboThl. MeToIb!
KOHTPOJISL HAJIS)KHOCTH.

12

10

30

52

OCOOEHHOCTH  HKCILTyaTaIlNH
TEIUIOIHEPTETHIECKHX
YCTaHOBOK

Hanzop n oGcmyxuBaHue TEIIOIHEPTeTHIECKIX
ycTaHOBOK. Hapy)kHbIil U BHYyTpEHHHI OCMOTp
ycTaHoBOK. OCHOBHBIE IPU3HAKN HEHCIPABHOCTH.
[epuoamueckoe obcnenoBaHNEe YCTaHOBOK. YUET U
paspeleHne Ha ITyCK B AKCILTyaTaIHIo.
TexHHUYecKOe OCBUETEILCTBOBAHUE YCTAaHOBOK.
Tommuuomerpus. OnpeneneHue TBEpAOCTH
MaTrepHuaja yCTaHOBOK. J{e(eKToCKOIHs.
I'unpaBiuyeckoe M MHEBMAaTUYECKOE UCIIBITAHUS.
HcnbiTanus Ha repMETUYHOCTD (IOIOTHUTEIBHOE
ITHEBMATHYECKOE UCTIBITaHNE Ha INIOTHOCT C
OTIpeIeIeHNeM TTaIeHHs IABICHUS 32 BpeMs
ucnbiTanust). OLneHKa pecypca OCTaTOYHON
padoTocrocoOHOCTH.

ApMarypa 1 KOHTPOJIbHO-U3MEPUTENbHbIC
npudopsl. MccnenoBanne GU3NKO-MeXaHHIECKHX
CBOMCTB, XHMHYECKOTO COCTaBa U MUKPOCTPYKTYPHI
meTama. OTOpakoBka. PEMOHT ycTaHOBOK.
TexHHYeCKast JOKyMEHTAIHS
TETUIODHEPTeTHYECKUX YCTAHOBOK.

12

45

63

Hroro

54

54

135

243

3a04Has popma 00y4eHHUs

HaumeHoBaHMe TeMbI

Copeprxanue paszaena

Jlekin

[Ipax
3aH.

CPC

Bcero,
yac

Beenenue

IIpenmer kypca. HekoTopsle cBeieHUS U3 HCTOPUU
ero passutus. CozepaHue Kypca 1 ero poiib B
MOJITOTOBKE OaKaJaBpOB MO HANPABICHUIO
noarotoBku 13.03.01 TennosHepreTuka u
TETIOTeXHHKA, Tpodmmto «[IpombInuieHHAS
TETIOPHEPTETHKA»

O6mme BOTIPOCHI
MPOCKTHPOBAHUS

Craauu npoeKTUpoBaHusi. BUbI 1 KOMITJIEKTHOCTh
KOHCTPYKTOPCKOM JOKyMEHTaluu. BolsiBieHne
pe3yJIbTaTOB MHTEIUIEKTYaJIbHOM EATENbHOCTH.
[TatenTHBIC HMccienoBanus. Kinaccnpukanms
TEIUIOAHEPTETUUECKUX CUCTEM U YCTAaHOBOK.
OcHOBHBIE TpeOOBaHHUS, MPEIBIBISIEMBIC K
KOHCTPYKIMSM. KOHCTpYKIIMOHHBIE MaTepHabl
TEIJIOTEXHUKU U UX npuMeHeHrne. OCHOBHbBIE
BEJIMYMHBI, BIUSIOUIME HA IIPOYHOCTH (JIaBJICHUE,

40

50




TeMIIepaTypa, CHila TAKECTH, JOIyCKaeMble
HaNpsHKEHHs, TONPaBOYHBIA KO3 GHUIKEHT,
NPUOABKH K HOMUHAJIbHBIM PaCUETHBIM TOJIILIUHAM )
[Noka3zareny NPUTrOHOCTH MaTePHAIOB JUIS
H3TOTOBJICHUS JIeTaJICH MAIlIMH U allapaToB.
Mertozp! yaeTa HeONpeAeIeHHOCTH HCXOJHOH
nH(pOpMaIMN Ha Pa3IMIHBIX CTaJUSIX
MIPOCKTUPOBAHMS TEIUIOHEPTETHYECKUX CHCTEM U
YCTaHOBOK.

IIpoexkTupoBanue 31€MEHTOB
SHEPIreTHYECKUX YCTaHOBOK

[IpounocTh cTeHOK cocynoB. OOOIOUKH.
MeMOpaHHBIE HANPSDKEHHUS B chepHIecKOM COCYaE,
IWIMHAPE C KPHIIIKaMH, B IIIMHAPE, HarPY>KCHHOM
BHYTPEHHHUM THJIPOCTATHYECKUM JABICHUEM, B
konyce. O6cuaiiku. Tumsl obeyack
(unnuHApHYECKHEe, KOHMYECKHE, KOpoOJaTkie).
OmnpezeneHne TONIIHMHBI CTEHKU 00edaiky,
MOJIBEPKEHHON BHYTPEHHEMY U30BITOYHOMY
nasieHuto. [IpoBepka MPOYHOCTH UIMHIPUUECKUX
CTEHOK IIPH CJIO)KHOM HarpykeHHH. Y CTOHYMBOCTD
CTEHOK cocy0B. Pacuér mmumHapuIecknx obedaek
Ha yCTOHYMBOCTH PY BHEIIHEM HU30BITOYHOM
nasieHun. Pacyér obeuaek npu aeiicTBHM O0CEBOTO
PacTATUBAIOIIETO, CXKUMAIOIETO YCHUIINS,
M3rubaromnero MOMEHTa, TONEePeUHbIX YCHITHH.

Y CTOWYMBOCTH IPU COBMECTHOM JI€HICTBUU
Harpy3ok. O0edaiiku ¢ KOJIbIIaMH KECTKOCTH,
MIOJIBEPKEHHbIE BHYTPEHHEMY H30BITOTHOMY
naBieHuto. Pacyer Ha MPOYHOCTH U YCTOHYMBOCTH
KOHMUYecKuX obevaek. J{auma. Tunsl quuim. Pacyer
IUIMNTHYECKUX U ChepuuecKnX JHHUIIL,
paboTaromux 1o JeliCTBUEM BHYTPEHHETO
IaBleHUs. YKperuieHne otBepcTuid. CriocoObt
YKpeIUICHHsI OTBEPCTHH (IITyLEep, OTOOPTOBKA,
TOpooOpa3Has BCTaBKa, BBAPHOE KOJIBIIO,
YTOJIIEHNE CTeHKHN) B [UIHHAPHIESCKUX U
chepHIecKHX CTEHKaX COCYIOB.

®rnaHuessle coenuHeHns. KOHCTPYKINY OTIIUTHIX U
NIpUBapHBIX (uanneB. KoHcTpyKIuy cBOOOAHBIX
¢nannes. Koncrpykiuu ¢anies Ha pe3noe,
pa3BaJbIIOBKE U 3aKienkax. Pacuér Ha mpoYHOCTh
(maHEeBBIX coequHeHNA. KoMneHcaTopsl.
TpyOHbIle pemeTkn. Pacyer Ha MPOYHOCTS.
TpyObompoBoasl. PazseMHBIEC 1 HEpa3bEMHBIE
COCIMHEHMSI.

60

70

HanexHocTh 3HEpreTuuecKux
YCTaHOBOK

KonnyecTBeHHBIE XapaKTEePHCTHKN HA/ISKHOCTH.
HeBoccTaHaBiaMBaeMble U BOCCTaHABIMBACMBIE
n3nenus. BepostHOCTE 6e30TKa3HOI paboTHI,
9acTOTa OTKA30B, HHTEHCUBHOCTH OTKA30B, CPEIHSIS
Hapa0oTKa 10 nepBoro otkasa. [lapamerp motoka
0TKa30B, HapaOOTKa Ha 0TKa3, KOO PUIHUEHT
roToBHOCTH. KoahduuueHT BeIHY K AEHHOTO
npoctosi. [IpenBapuTenbHbIi pacyeT Hale)KHOCTH.
OpHUEHTHPOBOYHBIN pacueT HaJeKHOCTH. PacueT
HaJIeKHOCTH C YIE€TOM PEKHUMOB pabOTHI DJIEMEHTOB
(oxoHuaTeNnsHEIN pacdeT). OOMmuii anropuT™M
pacdeTa HafIeXHOCTH H3JIENHSL.

OreHKa ¥ KOHTPOJIb HaIEKHOCTH SHEPTrOyCTaHOBOK
TI0 pe3yNbTaTaM UX UCHBITaHUH. MeToauka
OTIpeIeNeHNs BEPOSITHOCTH O€30TKa3HOM paboThI.
By 1 mapameTpsl 3aKOHa pacrpe/eieHHs: BpeMeHN
ucnpaBHOU paboThl. HemocpencTBeHHas oLeHKa
BEPOSITHOCTH 0€30TKa3HOM paboThl. MeTo b
KOHTPOJISI HaJIeXKHOCTH.

60

66

OCOOECHHOCTH JKCILTyaTallui
TETIO3HEPTETUIECKUAX
YCTaHOBOK

Hanzop n o6cmyXuBaHue TEMI0HEPTeTHIESCKIX
ycTaHOBOK. HapyxHbIi 1 BHYTpEHHHH OCMOTp
ycraHoBOK. OCHOBHBIE IPU3HAKHU HEUCIIPABHOCTH.
[Tepnoandeckoe o0cne10BaHUE YCTAHOBOK. YUeT U
paspelleHne Ha ITyCcK B AKCILTyaTalHIo.
TexHHYeCKOE OCBUIETEILCTBOBAHUE YCTAHOBOK.
TommuaoMeTpus. OnpeneneHie TBepIOCTH

83

87




Marepuaia ycTaHoBoK. Jledekrockonus.
I'napaBianyueckoe U MHEBMaTHYECKOE UCIIBITAHUS.
VcnblTaHus Ha FePMETHYHOCTD (JOIOJIHUTEIBHOE
ITHEBMATHYECKOE UCTIBITaHNE Ha INIOTHOCTH C
olIpezieleHHeM TTaieH s IaBICHUS 3a BpeMs
ucnsltanus). OneHka pecypca 0CTaTOIHOM
PpaboToCIIOCOOHOCTH.

ApMarypa ¥ KOHTPOJIbHO-M3MEPUTEIIbHBIE
npubopsl. McenenoBanne Gpu3nko-MeXaHHYECKUX
CBOJCTB, XUMHYECKOT'O COCTaBa M MUKPOCTPYKTYPBI
MeTasia. OTOpakoBKa. PEMOHT ycTaHOBOK.
TexHnueckas JOKyMEeHTaIHs
TEINIOYHEPTeTHUECKNX YCTAaHOBOK.

Hroro 16 16 243 275

5.2 [lepedyeHb J1a60PaTOPHBIX PadoT
He mpexycMoTpeHO y4eOHBIM TUTAaHOM

6. IPUMEPHASI TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B coorBercTBMM ¢  y4eOHBIM IUTAHOM  OCBOCHHME JAMCHUILIHHBI
IpeIyCMaTPUBAET BBHITIOJHEHHE KypCOBOTO MPOEKTa B 7 ceMecTpe A OYHON
(dbopMbl 00yueHus1, B 9 cemecTpe uist 3a04HON (HPOPMBI O0YUEHHUSL.

[Ipumepnass  tematuka  KypcoBoro  mpoekta:  «lIpoextupoBanue
KOXKYXOTPYOHOT'O TEIUIOOOMEHHOTO anmapaTay

3anauu, pemaeMble MPU BBITIOJIHEHUH KYPCOBOTO TIPOEKTA:

* BBINOJTHEHUE TETIOBOTO PacyueTa;

* BBINOJTHEHUE TUIPABIMYECKOTO PacyeTa;

* BBIIMOJTHEHUE MEXAHUUECKOTO pacyeTa,;

* pa3zpaboTka 3/1-MOJIe]U TEIJI000MEHHOTO arapara;

* pa3paboTKa KOHCTPYKTOPCKOM JTOKYMEHTAaIlUM Ha TeII000MEHHBIN
anmnapar.

KypcoBoli  mpoekT BkiIo4ar B
pacueTHO-MOSICHUTEIHHYIO 3aITUCKY.

cebss rpaduuecKyl0 4YacTh U

7. OUEHOYHBIE MATEPUAJIBI J1S1 MTPOBEJIEHUS
IMPOMEKYTOUYHOM ATTECTAIIMU OBYYAIOIIIUXCSI IO
JANCIHUIIJIMHE

7.1. Onucanue moka3zaresieii 1 KpuTepueB OLEHUBAHUS KOMIETEHM
Ha pa3/IMYHbIX dTanax ux GopMupoBaHMs, ONMUCAHHUE IKAJ OLlCHUBAHUS

7.1.1 JTan Tekymero KOHTPOJIA

Pesynbrartel TEKyIIEro KOHTPOJIA 3HAHUM U MEKCECCUOHHOM aTTECTAIMU
OLICHUBAIOTCS 110 CIEAYIOLIEH CUCTEME:

«aTTEeCTOBaH»;

«HE aTTECTOBAHY.

Pe3yabTaTbl 00y4yeHus,
Komme-

XapaKTepH3ylolHe

Kpurepun

TeHIHs chopmupoBanHoCTH P — ATTecTOBAH He arrecroBan
KOMIIETCHIIUH
IK-1 3HaTh METOJIbI aKTHBHas paboTa Ha Brmonaenne pabor |  Heremmonuenne
TIOBBIIICHUS MPAaKTUYECKUX 3aHATHSX, B CPOK, paboT B CPOK,
3¢ GEKTHBHOCTH U OTBEYAET HAa TEOPETUYECKHE |MPeTyCMOTPEHHBIN B |IPETyCMOTPEHHBIN B
HAJEKHOCTH PabOTHI BOIIPOCHI MIPU 3aIIUTE paboumnx paboumx




SHEPreTUUECKUX
YCTaHOBOK; MIpaBUia
TEXHAYECKOM
SKCIUTyaTaIlliH TEIUIOBBIX
SHEProyCTaHOBOK

KYpCOBOT'O TIPOEKTa

rporpammax

porpammax

YMETH OL€EHNBATH

pelIeHNe CTaHAaPTHBIX

Brimonaenne pador

HeBrmonnenune

3((HeKTUBHOCTD U MPaKTUYEeCKUX 3a1ad, B CPOK, paboT B CpOK,
HaJIe)KHOCTb paboThI HaIlMCaHUe KypcOBOTO MPEAyCMOTPEHHBIH B |PeXyCMOTPEHHBIN B
SHEPrOyCTaHOBOK MIPOEKTa pabounx pabounx
TIporpaMmmax IIporpaMmmax

BIIaI€Th 3HAHUAMHU IO pelIeHne NPUKIAAHBIX 3a1a4 | Bemmonaenne pador | HeBbimonaeHue
BBOJIY B 9KCIUTyaTallMi0, |B KOHKPETHOH MPEIMETHON B CPOK, paboT B CPOK,
UCIIBITAaHUSIM, PEMOHTY U |00JIacTH, BBIIIOJHEHHE TJIaHA |[IPEAYCMOTPEHHBIH B |[IpeayCMOTPEHHBIH B
TEKYIIEMY padoT mo pa3paboTke pabouunx pabounx
00CITyKMBaHHIO KypCOBOT'O IIPOEKTa porpammax nporpammax
TETIOBBIX
9HEProyCcTaHOBOK

IK-3 3HaTh METOJIBI BEIOOpA aKTHBHas paboTa Ha Brmmonnenue pador |  HebinmonHeHue
MPUHIUIIAAIIBHBIX MMPaKTUYCCKUX 3aHATHUAX, B CpOK, pa60T B CPOK,
pelieHui OTBEYAET Ha TEOPETUYECKUE |NPEeAYCMOTPEHHBIN B [[IPEIyCMOTPEHHBIN B
TETIOAHEPTETHYECKUX BOIIPOCHI ITPH 3aIATE pabounx pabounx
YCTaHOBOK M CHCTEM; KypCOBOT'O TIPOEKTa Iporpammax IporpaMmmax
CTpaTeruio
MPOEKTUPOBAHMS; STAIbI U
METOJIbI IIPOSKTHPOBAHNUS
YCTaHOBOK M arperatoB
JUISL TIPOM3BOACTBA U
npeoOpa3oBaHus
SHEPTrOHOCUTENEH
YMETh NIPOBOAUTH pellIeHne CTaHIapTHRIX Brimonnenue pador Hesbinonnenue

HWH)XCHEPHBIC PACUCTHI MPaKTHYECKUX 3a/1a4, B CPOK, pabor B cpok,
OHEPreTUYECKOTO HaIlMCcaHue KypcoBOIO MPEIYCMOTPEHHBIN B |IPEYCMOTPEHHBIN B
obopynoBaHus; MpOoeKTa pabouunx pabounx
HCIIOJIb30BaTh mporpammax mporpammax
CHeIUATH3UPOBAHHBIE

MPOTPAaMMHBIE AKEThI

JUTSL TIPOSKTHPOBAHUS

JHEPreTUIECKOro

000pyIOBaHUS

BJIaJIeTh HABBIKAMHU pellieHre NPUKIAAHBIX 33134 | Beimosnnenue pabor | HeBbimonHeHue
paboThI ¢ B KOHKPETHOH MpPeIMETHON B CPOK, pabor B Cpok,
KOHCTPYKTOPCKOH 00yacTH, BBINOJIHEHNE TUIaHA |MPeTyCMOTPEHHBIN B |[IPeTyCMOTPEHHBIN B
JIOKyMEHTaIueH; pabot 1o pa3paboTke pabouux paboumnx
HaBbIKAMU pacyeTra Ha KypCOBOTI'O IIPOEKTa nporpammax nporpammax

MIPOYHOCTH 3JIEMEHTOB
TEIUIOIHEPTeTHIECKOTO
000pyI0BaHUS;
HaBBIKAMU aHAJIHA32
HaJIeKHOCTH
MPOEKTHPYEMOTO
000pyI0BaHUS;
CIIOCOOHOCTBIO BBISIBIIATH
pe3yabpTaThI
HMHTEJUIEKTyaIbHOU
JIESITETIHHOCTH B XO/1€
MIPOEKTHPOBAHMUS;
HaBbIKaMU OBICTPOTO
OCBOCHHSA
CHCIHATH3HPOBAHHBIX
MPOTPAMMHBIX ITAKETOB

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJISI 3HAHUI
Pe3ynbTaThl MPOMEKYTOUYHOTO KOHTPOJISI 3HAHWM OlleHuBaroTcs B 6, 7




cemecTpe g OYHOM (hopmbl 0OydeHHUS,

oo

OoOy4eHHMsI 0 YEThIpeXOaIbHONU CUCTEME:

«OTIIUYHO»,
«XOpOoLIO»,

«YOOBJICTBOPUTCIBHO»
«CHCYAOBJICTBOPHUTCIIEHO)).

9 cemectpe ans 3a04HOU (POPMBI

Pe3yabTaThl 00y4eHus,

Komme- XapaKTepu3youue Kpurepun
TeHwHst c q)(l: pMH pl:m a{mﬁlm, OHEHHBEHHH OTan4YHO Xopomo YaosJ. Heynosu.
KOMIIETCHITUH
IK-1 3HAaTh METOIbI Tect Brmosnnenue | Beinonnenue | Brimonnenue B Tecte
MOBBILLICHUS tecta Ha 90- | Tecta Ha 80- | Tecta Ha 70- | menee 70%
3¢ PEKTHBHOCTH U 100% 90% 80% TIPaBUIBHBIX
HA/ICKHOCTH PaOOTHI OTBETOB
SHEPreTUYECKUX
YCTaHOBOK; ITpaBUJIa
TEXHUYECKOU
3KCIUTyaTaluu
TETJIOBBIX
SHEPTOYCTAHOBOK
YMETb OLICHUBATH Pemenue 3amaun [Iponemonctp | [Iponemonctp | 3amauu He
3¢ GEKTHBHOCTD U CTaHJapPTHBIX pelieHsl B HpOBaH VPOBaH BEPHBIN | pEIICHBI
HAJICKHOCTh PabOThl  [MpaKTHUECKUX MOJTHOM BEPHBIN X0 | XOJ] pelleHHS B
SHEPTOYCTAaHOBOK 3a1a4y obbeMe u petieHus OOJIBIIIMHCTBE
TIOJTY4EHBI BCEX, HO HE 3amaq
BEpHbIE MOJIy4EH
OTBETHI BEPHBIN OTBET
BO BCEX
3a1ayax
BJIAJETh 3HAHUAMHU 110 |Pemenue Bagaun [ponemonctp | [lponemonctp | 3amauu HE
BBOJY B MIPUKIAIHBIX peuieHsl B HUpOBaH HPOBAH BEPHBIN | pELICHBI
3KCILTyaTalulo, 3a1a4 B MIOJIHOM BEPHBIN X0 | XOI pELICHHUS B
HCIBITAHUSAM, PEMOHTY |KOHKPETHON o0BeMe 1 peuieHus OOJIEIIIIMHCTBE
U TEKyIeMy peIMETHOM TIOJTyYEHBI BCEX, HO HE 3amaq
00cITy)KHUBaHHUIO obmnacTu BEpHBIE MOJy4eH
TETJIOBBIX OTBETHI BEPHBIN OTBET
SHEPTOYCTAHOBOK BO BCEX
3a/1ayax
IK-3 3HaTh MeToJIbI BeIOOpa |Tect Boinonnenue | Bemmonnenue | Beinonnenue B tecre
NPUHIUITHATBHBIX tecta Ha 90- | Tecra Ha 80- | Tecra Ha 70- | menee 70%
perreHmi 100% 90% 80% MIPaBUIBHBIX
TEMJIOPHEPTreTHUECKUX OTBETOB
YCTaHOBOK U CUCTEM,;
CTpaTeruio
MIPOEKTUPOBAHMS;
3Tanbl U METObI
MIPOCKTUPOBAHUS
YCTaHOBOK U arperaTtoB
JUTSL TIPOU3BOJICTBA U
peoOpa3oBaHUS
SHEpProHoCUTENeH
YMETb MPOBOJAUTH Pemenue 3amaun [Mponemonctp | [Iponemonctp | 3amauu He
WHXXEHEPHBIE pacueThl |CTaHAapTHBIX pelieHbl B WMPOBaH WPOBAH BEPHBIN | pEIICHBI
SHEPTETHUYECKOTO MIPaKTUIECKUX MOJTHOM BEPHBIN X0 | XOJ peIICHHS B
00opyIOoBaHUS; 3a1a4y o0beMe U peuieHus OOJIBIIIMHCTBE
HCIOJIb30BATh MOJIy4€HBI BCEX, HO HE 3a1a4y
ClieUalIn3UpOBaHHbIE BEpHbIE MOJIy4eH
[IPOrpaMMHBIE MaKEThbI OTBETHI BEpHBIN OTBET
JUTSL IPOEKTUPOBAHMS BO BCEX
SHEPTEeTUYECKOT0 3aj1ayax

000pyIOBaHUS




BJIaJICTh HABBIKAMH
paboTsl ¢
KOHCTPYKTOPCKOM
JOKyMEHTaLuel;
HaBBIKAMHM pacueTa Ha
MIPOYHOCTB 3JIEMEHTOB
TETIOYHEPTETHIECKOTO
obopymoBaHus;
HaBBIKAMH aHAJIN3a
HaJIe)KHOCTH
MIPOEKTUPYEMOT0
00opyIOBaHNUS;
CHOCOOHOCTBIO
BBISIBJIATB PE3YJIBTATHI
HMHTEJJIEKTYaJIbHOM
JEeATEIBHOCTH B X0/
MIPOCKTUPOBAHMUS;
HaBBIKaMHU OBICTPOTO
OCBOCHUS
CHEUAT3UPOBAHHBIX
NIPOTPaMMHBIX IIAKETOB

Pemenne
MIPUKIIATHBIX
3a7a4 B
KOHKpETHOM
NIpeAMETHOMN
obmacTu

3agaun
pelIeHBI B
[TOJTHOM
o0beMe 1
MOJTY4EHBI
BEpHBIE
OTBETHI

[Iponemonctp
UpOBaH
BEPHBIN X0
peLICHUS
BCEX, HO HE
MOTy4YeH
BEPHBIN OTBET
BO BCEX
3agadax

IIpogemonctp
UPOBaH BEPHBIIl
XOJI peIIeHUs B

OOJIBIIMHCTBE

3amadq

3amayu He
pelieHbl

7.2

IlpuMepHbIii  NepeYeHb  OLEHOYHBIX CPeACTB  (THIOBBIE

KOHTPOJIbHbIC 33/laHMSI WJIM HHbIEe MATEPHUAJIbl, HEOOXOAUMBbIE IJIA OLUEHKHU
3HAHUI, YMEHUI, HABBIKOB U (MJIH) ONbITA 1eATEIbHOCTH)

7.2

A HpI/IMeprIﬁ NnmepeucHb 3anaﬂm‘i AJIA MOATOTOBKHU K TECTUPOBAHUIO

1 YxaxnTte KOJIMYECTBO CTAANN MPOECKTUPOBAHNUS

1)
2)
3)
4)
5)

1
2
3
4
5

2 Yto Ha3wpIBarOT TeXHUYECKUM 3aJaHUEM?

1)
2)
3)

4)
5)

UCXO/JHBIN TOKYMEHT Ha IPOEKTUPOBAHUE TEXHUYECKOTO 00bEKTa
3a/laHi€ Ha KYpCOBOM MPOEKT WU padoTy

YTBEP>KICHHBIA JOKYMEHT Ha pa3paOOTKy pa3iMYHbIMU BEIOMCTBAMHU U
MUHHCTEPCTBAMHU

noroBop Mexay McnomHnurenem u 3akazurukoM
J000H  JAOKYMEHT, COAEpXKAIMH  TEXHUYECKHE
MPOEKTUPYEMOTO U3/IETHUS

XapaKTCPUCTUKHU

3 Kakoga 11e1b pa3paboTku TeXHUUeCKOTo IPeaIoKSHHS ?

1)

2)
3)

4)

YCTaHOBJICHHE MPUHIIMIUATBHBIX (KOHCTPYKTHUBHBIX, CXEMHBIX ) pEILICHUI
W3JIeTs, JAIOIUX OOIee MPEICTABICHUE O MPUHITUIIE PaboThl U (WIIH)
YCTPOWCTBE U3JECIIHUS

BBISIBIICHUS JIOTIOJTHUTEBHBIX WM YTOYHEHHBIX TPEOOBAHUHN K M3JEIHIO
(TEXHUYECKHUX XapaKTePUCTHK, ITOKa3aTeNel KauecTBa U JIp.)

BBISIBJICHUE OKOHYATEJIbHBIX TEXHUYECKUX PEIIeHUM, AIOIMUX TOJHOE
peACTaBICHUE O KOHCTPYKIIMU U3ICIIHUS

MPOBEJCHNE PACUYCTOB U BBISIBICHHUE COOTBETCTBUUA TpeOOBaHUSIM
TexHuueckoro 3aaHus



5)

oTpesieNieHNe ONTUMAIBHOTO BapuaHTa 00bEeKTa pa3paboTKu

4 DneKTpOHHAs MOJICIIBbIO JIETaJIU SBIISICTCS ?

1)
2)
3)

4)

5)

JOKYMEHT, COJEpXalluil u300pakeHue JeTald W Jpyrue JaHHbIE,
HEO0OXOIUMBbIE JJIS €€ U3TOTOBJICHUSI U KOHTPOJIS

JIOKYMEHT, COAEp>KalIUi 3JIEKTPOHHYIO T€OMETPUUECKYIO MOJIETh IeTallu
U TpeOOBaHUS K €€ U3TOTOBJICHUIO U KOHTPOJIIO

JOKYMEHT, cojepxkamuii n3o0paxkeHne cOOpOYHOW €IMHHUIIBI U JAPYTUE
JTaHHbIE, HEOOXOIUMBIE JUIsl €€ COOPKH (M3rOTOBJICHUS) U KOHTPOJIS
JIOKYMEHT, COJIepXalluii pacueThl MapaMeTpOB M BEJIMYMH, HAIPUMED,
pacueT pa3MEpHBIX IENel, pacyeT Ha MPOYHOCTh M JIPYTHE BUJBI
pacueToB

JOKYMEHT, COJEpKallliii MepeueHb JIOKYMEHTOB, BBIMIOJHEHHBIX B
AJIIEKTPOHHOM (hopme

5 O0s3aTeIbHEIMU JOKYMCHTAaMH OJIA DCKHU3HOTO IIPOCKTAa SIBJISIIOTCS ?

1)
2)

3)
4)

5)

AJIEKTPOHHAsI MOJENb COOPOYHON €AMHHUIbI, YHAaKOBOYHBIM YEpTEK,
YEepTEXK ACTAIN

yepTeX OOIIero BHUAA, BEJOMOCTb AICKU3HOTO IPOEKTa, rabapUTHBIHI
yepTex, crenupukanus

MOSICHUTENbHAS 3aIIMCKa, BEAOMOCTb ICKH3HOTO MPOEKTA

TEOPETHYECKUI YepTeX, MOSCHUTEIbHAS 3aliCKa, COOPOYHBIM YEPTEKX,
cxema

yepTek OOILIero BHJIA, MHCTPYKIUS, BEAOMOCTbh ICKHU3HOIO IMPOEKTA,
pacyeTsl

6 OO0s3aTeIbHBIMU JJOKYMEHTaMU 11 TeXHUYECKOTO TPOEKTa SBIISIFOTCS ?

1)
2)
3)
4)
5)

7

YepTeK OOIIEro BUIA, BEAOMOCTh TEXHUUYECKOTO MPOEKTa, radapUTHBIM
YepTeK, crenuduKkamms

AJICKTPOHHAS MOJCIbh COOPOYHON EIWHMIIBI, YITAKOBOYHBIM YEPTEK,
YePTEeXK JCTAIH

yepTek 0OIIero BUa, MHCTPYKIIUS, BEIOMOCTh TEXHHYECKOTO MPOEKTa,
pacueThl

yepTe’k  OOIIero  BHUAA, BEIOMOCTh  TEXHHYECKOTO  TIPOEKTa,
MMOSICHUTEIIbHAS 3alIMCKa

MOSICHUTEIbHAS 3aITMCKa, BEIOMOCTh 3CKU3HOTO MPOCKTA

OO0s13aTeIbHBIMHU AJOKYMCHTAMM  JJIA Texauueckoro MMPCAIOKCHHAA

SABJIAFOTCS?

1)
2)

3)
4)

BEJIOMOCTh CTIeIU(UKAIHI, MOHTAXHBIM YEPTEK, YEPTEK JACTAIN
nporpaMma ¥ METOJUKA UCIBITAaHUWA, BEAOMOCTb TEXHUYECKOTO
MIPEIOKECHUS, TA0APUTHBINA YePTEXK, CHICITUPUKAITISI

MOSICHUTENIbHAS 3aITUCKA, BEJJOMOCTh TEXHUYECKOTO MPEITI0KEHUS
CXeMa, TEOPETUYECKUN YEePTEkK, MOSICHUTEIbHAS 3amlucKa, COOPOYHBIN
yepTex



5) wepTexx oOmero BHa, WHCTPYKIHSA, BEIOMOCTh TEXHUYECKOTO
HpEeAIOKEHHSI, PACUEThI

8 Uto Takoe mpoYHOCTH?

1) CBOMCTBO MaTepHaja COMNPOTHUBIATHCA Pa3pYIICHHIO IIOJ JCHCTBUEM
BHYTPEHHUX HAIPSKCHUN, BOZHUKAIOIIMX I10]] BO3JICHCTBUEM BHEITHUX
CHII

2) XapaKTepHCTHKa HAJC)KHOCTH COBPEMEHHBIX M COBEPIICHHBIX arperaTos
Y YCTaHOBOK

3) CBOKMCTBO MaTepHaia BBIJICPKMBATh KaK BHEIIHHWE, TaK U BHYTPECHHUE
HArpy3Ku

4) crmocoOHOCTh KOHCTPYKIIMH COXPaHSATh CBOE TEKYIIEee PaBHOBECHOE
COCTOSIHME TTPY HAIMYUU BHEITHUX BO3JCHUCTBUM

5) CBOHCTBO KOHCTPYKIHH COXPAHATh pa00TOCIIOCOOHOCTH 10 HACTYILICHHUS
MPEIEIBHOTO COCTOSTHUS

9 Yro Takoe KapOCTOUKOCTH?

1) compoTHBIICHHE MaTepuaia OKUCICHHUIO MIPU BBICOKOH TeMIIeparype

2) crocoOHOCTh ~ KOHCTPYKIIMOHHBIX ~ MarepuaioB  paboTath IO
HANpsHDKEHUEM B YCJIOBHSIX TMOBBIINICHHBIX TeMIiepatyp 03 3aMeTHOM
OCTATOYHOMU JiehopMaIii U pa3pyIieHUs

3) 4) crmocOOHOCTh KOHCTPYKIIMM COXPAaHITh CBOE TEKYIEC PaBHOBECHOE
COCTOSIHME TTPY HAIMYMU BHEITHUX BO3JECHUCTBUM

4) cnocoOHOCTh JIEMEHTOB Ae(POPMHUPOBATHLCS MPH BHEIIHEM BO3JICHCTBUU
0€e3 CyIeCTBEHHOT0 U3MEHEHHUS FT€OMETPUUECKUX PAa3MEPOB

5) CBOHCTBO KOHCTPYKIIHMH COXPaAHATh pab0TOCIIOCOOHOCTh /10 HACTYIIICHUS
IPENEIBHOTO COCTOSHHUS

10 YTo Takoe yCTOMYHUBOCTDH?

1) conpoTHBIICHHE MaTepraia OKUCICHUIO TIPU BBICOKOM TeMIepaType

2) CMOCOOHOCTh  KOHCTPYKIMOHHBIX ~ MaTepHaioOB  paboTaTh  TOJ
HampsHDKEHUEM B YCJIOBHSIX TMOBBIIMICHHBIX TeMIlepaTtyp 03 3aMeTHOM
OCTaTOYHOM JiehopMaIii ¥ pa3pyIIeHUs

3) crmocoOHOCTh KOHCTPYKIMM COXPaHATh CBOE TEKYIEEe PaBHOBECHOE
COCTOSIHME TTPY HAJIMYUU BHEITHUX BO3JEHCTBUM

4) crocoOHOCTD JIEMEHTOB JAe(OPMHUPOBATHCS MPH BHEIIHEM BO3JCHCTBUN
0€3 CyIIeCTBeHHOT0 N3MEHEHHUS TE€OMETPUICCKUX Pa3MEPOB

5) CBOHCTBO KOHCTPYKIIMH COXPAHATh pab0TOCIIOCOOHOCTh /10 HACTYILICHHUS
IIPEICITLHOTO COCTOSTHHS

7.2.2 TlpuMepHbIii NepeyeHb 3aJaHU VI pellleHus] CTAHAAPTHBIX 32/1a4
1 IlpoBecT mNaTEHTHbIE HCCIEAOBAHUA M COCTaBUTh OTYET O TOHUCKE.
3agadyeil TATEHTHBIX WCCIEAOBAHUM SIBISETCS MCCIEAOBAaHUE TEXHUYECKOTO
YPOBHsI, TCHACHUWUHM PA3BUTHUS JTAHHOM YKAa3aHHOW ITPENOJaBaTENIeM TEMBI 10
OocHOBHBIM BenyumM ctpaHam (Poccusi, CIIIA, Kurail) Ha OCHOBE NMaTEHTHOW U



Hay4YHO-TeXHHUYecKoi nHopmaruu. ['myOuna noucka coctasmser 10 ser.

2 Jlaiite onpezenenne GU3NUECKOro Gt U YCIOBHOTO Go 2 Mpe/eia TEKYUECTH.
B kakux ciy4asix onpeesseTcs Ta Wik UHas MPOYHOCTHAS XapaKTepUCTUKA?

3 Jns W3roTOBJIEHUS IaTyHa KOMIIpeccopa TpeOyeTcsl CcTallb, UMeEIoIas
Takue MexaHnuudeckue cBoictBa: o = 500 Mlla, & = 35 %. K kaxoii rpynne craiei
[0 HA3HAUYECHUIO JOJKHA NPUHAMJIEKATh 3TAa CTANlb, CKOJIBKO B HEW yIiiepoJa, Kak
OHa MapKuUpyercs?

4 J15is M3roTOBJICHUS MOJIOTKA HEOOX0[MMa CTallb, IMEIOIIAst B OTOKKEHHOM
coctostHuM TBEpHocth 1o bpunemmno 2000 MIla. K kakou rpymnme craned 1o
HA3HAYEHHUIO JOJDKHA MIPUHAJIEKATh 3TA CTallb, CKOJIBKO B HEW yriepoja, Kak oHa
MapKUpyeTcs?

5 Ilpu rubke ctanbHOW TpyOBI Ha ONpaBKE Marepuan TPYObl HUCIBITHIBAET
MakcuMalibHOe yaiuHenune a0 0,4. W3 kakoi yriepoaucTodl cTrajlid JOJKHA
ObITh HW3TOTOBJIEHA TpyOa, yTOOBI MpHU TMOKE HE OBUIO HAJPHIBOB MeTaia?
[Tpenen npoyHOCTH CTAJIM IPU 3TOM He J0JKeH ObITh Hke 400 MI]a.

6 Tsara nmoaBecku Tpy3a UCIHBITHIBaET pabodee HanpspkeHue ¢ = 150 MlIla.
Kakyro moaxo/siyro 1mo mpouHoCcTH cTaib ciaeayeT BeiopaTh u3 'OCT 1050-88 mis
W3TOTOBJICHUS TSTH, €CJIU 3arac MPOYHOCTH MO HOPMAaJIbHBIM HANPSKEHUSM IS
CTaJIEW TaKOTO THUIIA COCTABJIAET NG = 37

7 Omnpenenuths  TONIIMHY  CTEHKM  LUIMHApPUYECKOM  oOeyailku
TOPU30HTAJIBHOTO TEIUIOOOMEHHOrO ammapara ¢ agaMeTpoM d=1 M U JJIMHOU
| =13 M, paboTarouiero noji BHyTpeHHUM U30BITOYHBIM JaBJIEHUEM paboyeil cpesbl
p=1 MIla c¢ Ttemneparypoii t=50°C . Marepuan obGeuaiiku 03XH28MUT,

K03 GuIueHT cBapHOro mBa ¢ =1,0. CymmapHas npubaBKa K pacu€THOU TOJIIIMHE
CTEHKH Cc=0,3mM.

8 OnpenenuTs TONIUHY CTEHKH IIMIMHAPUYECKON 00e9aiiki BEPTHKAIBHOTO
TEMJI000MEHHOT0 anmnapara ¢ JuaMeTpoM
d=2 M u BbICOTOW H =12 M, pabOTaroIIEro MojJ BHYTPEHHUM H30BITOYHBIM
naBiieHueM paboueit cpensl p=0,9 MIla ¢ mIOTHOCTBIO cpembl p =800 kr/mM® C
TeMriepaTtypoil t=150°C . Marepuan o6euaitku O08X22H6T, xoaddunment
ceapHoro 1mBa @=0,85 . Hegocraromme WCXOAHBIE JTAHHBIE MPUHATH

CaMOCTOSITEIIBHO.

9 OnpeaenuTh  TONIWHY  CTCHKW  ITWIMHAPUYCCKONM  oOedaiiku
TOPU30HTAJIBHOIO TEMJIOOOMEHHOTO anmnapara ¢ BRyTPEHHUM IuaMeTpoM d =3 M U
JMHOUW |1=8 M, paboraromero noa Bakyymom p,=0,6 klla ¢ Temneparypoii

t=150°C . Marepuan obGeuaitku 20K, kosddurment cpapHoro mmBa ¢=0,9 .

Henocraroiue ncxoaHpie JaHHbIE NPUHATH CAMOCTOSITEIBHO.
10 Ha ucneiTanue nocrabieHo N, uznenuii. 3a Bpems t BBIIUIO U3 CTPOS

n(t) w3genwii, a 3a MHTEpBal BPEMEHM t+At BBIILUIO W3 CTPOs eme n(At)
u3aenuii. HeoOXoauMo BBIUUCIUTH BEPOSITHOCTH O€30TKa3HOW pPabOThI P(t) u
P(t+At), 4acTOoTy OTKa30B a(t) M MHTEHCHBHOCTh OTKa30B A B HPOMENKYTKE
BpEMEHHU OT t 10 t+At.



7.2.3 IlpumepHblii NepeyeHb 3aJaHUM s pellleHns] NPUKIAIHBIX 32124

1 JIBa MmaTepuana UMEIOT PaBHYIO MPOYHOCTh, HO PA3IUYHYIO MJIACTUYHOCTb.
KakoMy u3 HHUX cieqyeT OTAaTh MPEANOYTEHUE C TOUKU 3PEHUS HAJIEKHOCTH MPU
paboTe B YCIOBUSIX PACTSKEHUS?

2 W3 TpOYHOCTHBIX PACUETOB TMOJYYEHO, YTO Il M3TOTOBJIEHUS Balia
HEeoOXoJMMa CTajb ¢ mpenesoM npodHoctTd B = 450 MIla u oTHOCHUTETBEHBIM
ymmHenueM 6 = 35 %. Ha ckiane 3aBoja nmeetrcsa ctans Mapok 10, 20, 30, 45.
Kakne u3 mepedncieHHBIX CTajeil OTBEUaloT TPEOOBAHMSM, MPEABSIBISIEMBIM K
MEXaHUYECKUM CBOMCTBAM MaTepuaa Baia?

3 Jletanm, U3roTOBISIEMbIC U3 TMPYTKOB Meau auaMeTpoM 20 MM, JOJDKHBI
nMmeTh npenen npounoctu 300 Mlla. Mexny Tem Ha 3aBOAE MMEETCA MEAb B
npyTKax OoJsbllIero auaMmerpa ¢ npeaesnom npoyHoctu 220-250 MlIla. MoxHo 1u
MCIIOJIB30BaTh UMEIOIIMIICS METasll, TOBBICUB MPOYHOCTh MEIHBIX MPYyTKOB? Eciu
MO>HO, TO YKOKHUTE, KAaKUM CIIOCOOOM 3TO MOKHO CHeNIaTh W KaKO€ JJis 3TOTrO
notpedyercst 000py0BaHKE?

4 B KOTENbHBIX YCTAHOBKAaX YacCTO HAOIIOAACTCS 3HAYUTEIBHOE YCUJICHHE
KOpPpO3HWH B ydacTKax MeTajuia, MpWIeraronmx K 3aki€nkaM U B MecTax u3ruda
rpeomx Tpyd. OObSICHUTE BO3MOXKHYIO IIPUUMUHY STOTO SIBJICHUS, CBSI3aHHYIO C
M3MEHEHHEM CBOICTB MeTalia IpHu nepepadoTKe B U3JIEIHE.

5 OnpenenuTs TOJIMIMHY CTEHKHU SJUTMIITUYECKOTO JHUINA TOPU30OHTAIBHOTO
TEIUIOOOMEHHUKA C BHYTPEHHUM JauamMeTpoM d=0,6m , paboTaromero moj
BHYTPEHHUM H30BITOYHBIM JaBieHUEM p=0,3MIla U TeMmIepaTypon t=125°C.
BricoTa BBIMYKJIOW YacTH JTHUILA COCTaBisieT H =250 mm. Marepuan nuuma Ct3.
CymmapHas HpH6aBKa K paCUY€THOM TOJIIIMHE CTEHKA C=1,5MM.

6 Onpenenuts  TONMUHY  CTEHKM  TOpochepHUYecKoro  JIHHUIIA
TOPU30HTAJIBHOTO TEIUIOOOMEHHHKA C BHYTPEHHUM JuameTpoM d=0,6m ,
paboTaromero TMojJi BHYTPEHHUM H30BITOYHBIM JiaBieHHeM p=0,3MIla
temneparypoit t=125°C. Tun guuma A. Martepuan auuma Ct20. CymmapHas
npuOaBKa K paCYETHOU TOJILMHE CTEHKH C=12MMm.

7 OnpeaenuThb TONIMHY CTEHKHU TUIOCKOW KPBIIIKK THNA 1 TOPU30HTAIBHOTO
TEIJIOOOMEHHUKA C BHYTPEHHMM JuaMeTpoM d=0,6m , paboTaromero moj
BHYTPEHHUM U30BITOYHBIM JaBJeHHEM p=0,3MIla U Temmeparypoi t=125°C.
Marepuan nuuma Ct3. CymMmapHas npuOaBka K pacyeTHOW TOJIIMHE CTEHKHU
c=15mmMm.

8 OmnpenenuTh TONIIMHY CTEHKH KOHUYECKON oOO€ualku C JuamMeTpoM
D,=0,8mM , U yIlioM «=60° paboTaromero MojJ BHYTPEHHUM HW30BITOUYHBIM
naBieHHeM p=09MIla C IUIOTHOCTBIO paboueid cpeabl p=850kr/mM° W
temmeparypoir t=250°C . Marepuan anuma Crt3. Hepocraronme HCXOAHBIE

JTAHHBIE MIPUHATH CAMOCTOSITEIBHO.

9 Ilpm mnomommM CHenUaTu3UPOBAHHOTO MPOTPAMMHOIO OOecIeueHus
«ITACCAT» paccuuTaTh Ha HOPOYHOCTh BEPTUKAIBHBIM anmapar, HUMEIOUIUN
UJIMHAPUYECKYI0 00edaiiky u 2 KpbIIKA. BHyTpeHHU# amameTp ammaparta D, ,

BbICOTa H . Anmapar paboTaeT 1oj BHyTPEHHUM U30bITOYHBIM JaBlIeHUEM padbouei



cpenbl P, C IUIOTHOCTBIO p,, W Temmeparypoil T, . B BepxHeM IHHILE UMEETCS
LEHTPAJIbHO PACIOJIOKEHHOE HEYKPEIUIEHHOE OTBEPCTHE AuaMeTpoM D, , a B
HWOKHEM — HAJIEKHO YKPEIUIEHHOE OTBepcTUE auamerpoM D, . OtaenbHbIE
KOHCTPYKTHBHBIE 3JIEMEHTHI annapara BIOpaTh CaMOCTOSITENBHO.

10 HUcnonb3ys nporpammy «ITACCAT», paccuurtaTh TONIIMHY KOXKYyXa U
TPYOHBIX PEIIETOK YETBIPEXXOJOBOTO KOXKYXOTPYOHOrOo TEIIOOOMEHHHKA C
HEMOJABW)XHBIMU pemeTkamu. Mcxonneie nanasie. TpyObl: 25x2 MM, mar 30 mwm,
nasnenue 1,2 Mlla, temnepatypa 80 °C. Koxyx: nuamerp 500 mm, naBnenue 0,4
MlIa, remneparypa 160 °C. Marepuain cranp 20.

7.2.4 IlpuMmepHblii IepevyeHb BONPOCOB /1JIsl NOATOTOBKH K 3a4eTy

He npenycMoTpeHo y4eOHbBIM MIIaHOM

7.2.5 TlpumepHblii NepeyeHb 3aJaHU s pellleHns] NPUKIAIHBIX 32124

1 [locTaHOBKa 3aJauM W CTAJAUM NOPOCKTUPOBAHMS. TEXHUYECKOE
3a/1aHUE.

2 TpebGoBaHuUs K MPOEKTaM HOBBIX OOBHEKTOB.

3 TexHuueckoe MNpemIoKeHHE. YCIOBHS U IeNib pa3paboTku. Buabl
JOKyMEeHTOB. [lepeueHb BBITIOJIHAEMBIX pa0oT.

4 DCKU3HBIN MPOEKT. YCIOBUS U 1eib pa3paboTKu. BUbl TOKyMEHTOB.
[lepedeHnb BBIMOIHSAEMBIX PaOOT.

5 TexHuueckuil MpoekT. YCIoBHUS U Lienb pa3zpaboTku. TpeboBaHus K
BBITIOJIHEHUIO IOKYMEHTOB. [lepedenn paboT rpu pa3padoTke.

6 [TatentHbie uccienoBanus. [lonstue riayOunsl moucka. llenn, BUbI
JIOKYMEHTOB JIJI UCCIIeI0BaHus, 0pOPMIICHUE OTUETA.

7 KoHCTpyKIIMOHHBIE MaTepualibl TEIUIOTEXHUKH M WX NPUMEHECHHE.

[ToHsATHS KAPOCTOWKOCTH, IKApPOMPOYHOCTH, TIpeaesia TEeKydecTd, IMpejerna
MPOYHOCTH, YAAPHON BS3KOCTH. BimsHME CTaTHYECKOro, IWHAMHUYECKOTO U
MyJIbCUPYIOIIETO TPIIIOKCHUS HAarPy3KH.

8 Knaccuduxkaims KOppo3HOHHON CTOMKOCTH MAaT€pUasIOB.

9 [lokazaTenun  TPUTOAHOCTA  MaTepUATIOB  JJII  M3TOTOBJICHUS
obopynoBanusi. OcHoBHble TpeOoBaHus Kk Marepuanam. DaxkTopbl BbIOOpa
MaTepHayIoB ISl TEINIOTEXHUYECKUX YCTAaHOBOK. buOnIMoTekn Matepranos.

10  OcHoBHbIE BEJINYMHBI, BIIUSIOLINE Ha MPOYHOCTH
TEIJIOPHEPreTHUeckuX ycTaHoBoK. JlaBnenue. Temmeparypa. Cuma TSHKECTH.
Jlormmyckaemble HANIPSKEHUS.

11  Psan  ycnoBHBIX  naBieHui.  OnpeneneHue  JaBJICHUS IS
THIPOUCTIBITAHUNA, BpeMsl BBIICPXKKH anmaparoB. [leproaMdHOCTh TEXHUYECKOTO
OCBHJICTEIILCTBOBAHMSI allapaToB.

12 Tlpemenbl  MPOYHOCTH, TEKYYECTH, JUIUTEILHOH  MPOYHOCTH,
noyBy4YecThb. [IprbaBky K HOMUHAJIBHBIM PaCUETHBIM TOJIIIIHHAM.

13  TonkocteHHble cocyabl u anmaparbl. O06osiouku. (OCHOBHBIE
XapaKTEePUCTHKU. HampsokeHHOE COCTOSTHUE  OCECMMMETPUYHOW — OOOJIOUKHU.
Ypasuenue Jlamnacca.

14 TlpeumymectBa 06070uku. [ToHSTHE MOMEHTHOTO, 0€3MOMEHTHOTO,
CMEIIAaHHOTO COCTOSHUSL O0O0OJIOYKH. YCIOBUS OE3MOMEHTHOTO COCTOSIHUSI B



000JI0YKe KOHEYHOU TOJIIUHEI.

15 HanpskeHHOe COCTOSIHUE MUIMHAPUYECKON 00eualiku, Harpy»KeHHON
BHYTPEHHUM  H30BITOUYHBIM  JIaBJICHHEM. MepHUIUOHAIBHOE U KOJIbLIEBOE
HanpspkeHus. TonmmHa 000JI0UKy.

16  Cdepuueckue AHUINA U KPBIIIKU: MOJTYIIAPOBbIE, HEOTOOPTOBAHHBIE,
OoTOOpTOBaHHbIE. MepHuauOHAIbHBIE W PACIOPHBIE CHUJIbI, JEHCTBYIOLIUE MPH
BHYTPEHHEM M30BITOYHOM JIaBJICHUHU.

17  DOnaunTuyeckue — JHUINA M KPBILIKU: HEOTOOPTOBAHHEIE,
oTOopTOBaHHbBIE. MepUIHOHABHBIE U KOJBIIEBOE HAMIPSKEHHUS, ICUCTBYIOIINE TPU
BHYTPEHHEM H30BITOUHOM JlaBlieHUH. OmpenesaeHne TONIUHbBI CTCHKH.

18 IInockue mHUIIA M KPBIIMIKK C MTAPHUPHBIM U KECTKUM 3aKpeTJICHUEM
KoHTypa. KombiieBolt u pamuanbHbI u3rubOaromme MoMeHTh. Koaddwuiment
OCJIa0JICHHS THUILA.

19 HWwxenepHass MeTOAMKa pacyeTa IWIMHAPUYECKUX OOedaek, Ha
YCTOMYMBOCTD MPHU BHEITHEM U30BITOYHOM JIaBJICHUHU.

20 UmxeHepHas MeTOJuKa pacuera 00€4aeK, HarpyXeHHBIX OCEBBIM
PACTATUBAIOIIUM YCUJIHEM, OCEBBIM CKUMAIOLIUM YCUIIUEM.

21 UWmxeHepHas  MeTOAMKa  pacyeTa  o0Oeyaek,  HarpyXeHHBIX
U3TUOAIOIMM MOMEHTOM, MONIEPEYHBIMU YCUITHSMHU.

22 UmxeHepHas MeTOAMKAa pacuera oOedaek, paboTamommx Moj
COBMECTHBIM JCHCTBHEM HArpy3oK (HApy>KHOE JaBJICHHE, OCEBOE CXKMMAIOIIEe
yCHUJTUE, U3THOAIONTNIT MOMEHT, MOTIEPEYHOE YCUTTHE).

23  UmxeHepHas MeETOAMKA pacyeTa NHIUHAPUYECKHX o0Oeyaek ¢
KOJIBI[AMH KECTKOCTH, HATPY>KCHHBIX BHYTPEHHUM HM30BITOUYHBIM JTaBICHHEM.

24  Konmueckue oOevaiiku. PacueTHbIC CXEMBI M paCUCTHBIC TTaPaAMETPHI.

25 UmxeHepHas METOAMKA pacueTa TIJIaJKUX KOHMYECKUX 00eyaek,
Harpy>KeHHBIX BHYTPEHHUM H30BITOYHBIM JIABJICHUEM.

26  UmxeHepHas MeTOJMKAa pacyeTa TIJaJKUX KOHMYECKHX o0Oeyaek,
HArpy>KEHHBIX HAPYKHBIM JIaBIICHUEM.

27  UuxeHepHas METOAMKA pacyeTa dJUTMITHUUECKUX U MOTychepudeckux
JTHUII, HATPY>KEHHBIX HAPY>KHBIM JaBJICHUEM.

28 BiusHMEe HECKOJBKMX OTBEPCTUH B dJEMEHTAX ammapaToB JIpYyr Ha
npyra. OIMHOYHBIE OTBEPCTHS B COCyJaX W ammaparax. YCJIOBHE YKpEIUICHUS
OJIMHOYHBIX OTBEPCTUM.

29  Ilrtyuepsl. OCHOBHBIE THIIOBbIE KOHCTPYKIIHU.

30 ®nanueBoe coenuHenre. OCHOBHBIE TUTIOBbIE KOHCTPYKIIUH.

31 TIlporpaMMmHBIC TPOIYKTHI JJIsi TPOCKTHUPOBAHMS SHEPTETHUCCKUX
ycranoBok: [TACCAT, KOMIIAC, Word. Llenb, BoIMoNHIEMbIE 3a1a4u, padoTa,
odopmIIeHHE TOKYMEHTAIIUH.

32  Kputepuu HaJeKHOCTH.

33  KosnmuecTBeHHbBIE XapaKTePUCTUKU HaJIC)KHOCTHU
HEBOCCTAaHABIIMBAEMBIX U3JCIIUN.

34  HanexHOCTh BOCCTaHABIMBAEMBIX U HEBOCCTAHABIIMBAEMBIX H3JICITHM.

35 Kpurepun Hae)KHOCTH BOCCTAHABIMBAEMBIX M3JICITHH.

36 Ilpuxkupounslii  pacuer HaaexkHoctd. Jlomymenusa. Cayuyau



MIPUMEHEHUS.

37  OpueHTUpPOBOUHBIM pacuer HanaexkHocTd. Jomymenus. Cnydau
MIPUMEHEHUS.

38  Texuuueckue TpeOOBaHUS K TETUIOOOMEHHBIM aIlaparam.

39  IlpaBuiia skciutyaTaliu TEIIO0OOMEHHBIX anmnapaToB.

40  TexHuueckue TpeOOBAHUS K CYIIMJIBHBIM YCTAHOBKAM.

41  IlpaBuia sKcrulyaTalluu CYIIUIbHBIX YCTAaHOBOK.

42  TexHuueckue TpeOOBAHUS K BBHITTAPHBIM YCTAHOBKAM.

43  IlpaBuia sKCIUTyaTalliy BBIIAPHBIX YCTAHOBOK.

44  Texnuueckue TpeOOBaHMS K peKTU()UKAIIMOHHBIM YCTAHOBKAM.

45  IlpaBuia sKcIUTyaTaluu peKTU(PHUKAITMOHHBIX YCTaHOBOK.

46  DOxcrutyaTanpoHHass — JokyMmeHTanus. — OmnepaTHBHBIX — JKypHal.
OnepatvBHasi cxXxeMma TEIUJIOBBIX CeTel (BOMSIHBIX, IMApOBBIX, KOHJEHCATHBIX).
OnepatrBHasi CX€Ma UCTOYHUKA TEIJIOTHI.

47  DOkcrulyaTaluoHHas JokymeHTaius. llepedeHbr kamep W KaHaJoOB,
MOJIBEP>KEHHBIX OMAacCHOCTH TMPOHUKHOBEHMs ra3za. llepeyeHb oOOpyIoBaHUs,
HaxOoJSIIErocs B ONEPAaTUBHOM YIPaBICHUU M BeleHUU aucrerdepa. [Iporpamma
NIEPEKIIOYECHUS.

48  DOkcrulyatanuoHHas —JoKyMeHTanus. CXeMbl TEIUIOBBIX — KaMmep
(HACOCHBIX CTaHIIMM, TEIJIOBBIX MYyHKTOB). JKypHan 00XOJI0OB TEIJIOBBIX CETEH.
KypHnan pacnopsxeHHi.

49  DkcrutyaTanroHHas ToKymeHTanus. JKypHai ydeTta paboT 1o Hapsiiam
U pacnopskeHusM. JKypHan 3asiBOK Ha BbIBOJ 000pyaoBaHus U3 padbotsl. XKypHan
ne(heKTOB U HETONAI0K C 000PYI0BAHUEM.

50 DkcrutyaranuoHHas ~— JOKyMEHTalus. leMrepaTypHbId — rpaduk
LHEHTPAJIBHOTO PEryJupOBaHMs CUCTEMBI TemiocHaOxeHus. lIbezomerpuueckue
rpaduku. PexxumHas kapra.

51 DkcmuyartaniioHHas — JOKyMeHTanus. ['paduk  orpaHudeHuil u
OTKJIFOYEHHM. Kypnan yyera IIPOBEACHUSA IIPOTUBOABAPUMHBIX U
MPOTUBONOKAPHBIX TPEHUPOBOK. XKypHan yuera cocrosiuust KUITuA.

52 IlpaBmiia SKCIUTyaTallid TEIUIOBBIX ceTel. Buasl JoOKyMeHTaIuw,
HoJiIeKalleil MocToSsHHOMY XpaHeHuto. Heo6xoaumbie 0003HauYeHHUS.

53  IlpaBumia sKcrutyaTalliy TEIUIOBBIX ceTeil. VcmbiTanus, mpoBOIUMBIE
0 3aBEPIICHUI0 CTPOUTETHCTBA.

54  TlpaBwia 3KcIUTyaTallud TEIUIOBBIX ceTeil. [loakiroueHue U myck
TETIJIOBBIX CETEM.

55  Tekymas »skcrutyaTauus TemioBbix cereidl. HaOmomenue. OO6xo.
TpeOoBaHUs K yT€UKE TEIJIOHOCUTETIS.

56  Tekymas 3KcIuTyaTalus TeIJIOBbIX ceTel. TpeOoBaHMs K JaBICHUIO U
TEeMIIepaType B MOAAIOIIEH 1 0OpaTHOW MarucTpasisx.

7.2.6. MeToguka BBICTABJIEHHS OLEHKM TPH  TPOBEJEHUH
NMPOMEKYTOYHOM aTTeCcTAlNU

3ader c OIEHKON M AK3aMEH MPOBOMSTCS MO OMiIeTam, KaKIbIi U3 KOTOPHIX
CONIEPKUT 2 Bompoca MW 3amady. Kaxiplii MpaBUIBHBI OTBET Ha BOMPOC



oueHnBaercs 1 GamoMm, 3aaua oneHnBaercs B 3 6ayuia (3 6ayuia BepHOE pelieHne U
1 6aJ 3a KK IbI BepHBIN OTBET). MakCcHMalIbHOE KOJIMYECTBO HAOpaHHBIX 0asjioB
S.

1. Ouenka «HeynoBIeTBOPUTENHLHO» CTaBUTCS B CIIy4ae, €CJIM CTYJEHT He
peu 3a1auy.

2. OueHka «Y IOBIETBOPUTEIILHO» CTaBUTCS B ClIydae, €Cl CTYACHT Pelul
3aJlayy U He OTBETHUJ Ha BOIMPOCHI.

3. OueHka «XO0poOIIo» CTaBUTCS B CIy4yae, €CIIM CTYACHT PEeIIMi 3ajady U
OTBETUJI Ha OJIUH BOMPOC.

4. Onenka «OTIMYHOY» CTAaBUTCS, €CIU CTYACHT PEIII 3a7ja4y U OTBETHII HA
JIBa BOTIPOCA.

7.2.7 I1acnopT OlleHOYHBIX MAaTEPHUAJIOB

Kon
KonTponupyemsbie pa3zaeinsl (TEMBbI) . HanmenoBanue
Ne /m KOHTPOJIUPYEMOM
JACITUILIAHBI OIICHOYHOT'O CPEJICTBA
KOMIICTCHIIUHU
1 Bsenenue I1K-1, IIK-3 Tect
2 O6mmwme Bonpocs! npoektupoBanus ([IK-1, [TK-3 Tecrt, pemenue 3aaay, 3a4eT
C OLICHKOM
3 [IpoexTupoBanue snemenTtoB|[1K-1, TTK-3 TecT, pemenue 3anady,
SHEPreTHYECKUX YCTAaHOBOK KYPCOBOI1 POEKT, 3a4eT C
OLICHKOM
4 Hanexnocts sneprernueckux|I[1K-1, TTIK-3 Tect, pemenue 3aaay,
YCTaHOBOK KYPCOBOM MPOEKT, IK3aMEH
5 Ocobennoctu skcruryataruu [[TK-1, ITK-3 Tecr, pemenue 3anay,
TEIUIODHEPTETUYECKUX YCTAHOBOK KYPCOBOM MPOEKT, IK3aMEH

7.3. MeToauyeckue MaTepuajibl, ONpeaesIsiiONAe  MPoOLEAYyPbI
OLlECHMBAHUSA 3HAHUI, YMEHHUIi, HABBIKOB U (MJIM) ONBITA AeSATEJIbHOCTH

TecTupoBanue OCyIIECTBISETCS, JMOO TPU TOMOIIU KOMIBIOTEPHOM
CUCTEMBI TECTUPOBAHUS, JIMOO C MCIOJIH30BAHMEM BBIJIAHHBIX TECT-33JlaHUN Ha
oymaxxHom HocuTene. Bpemss tectupoBanus 30 MuH. 3aTe€M OCYIIECTBISETCS
MpPOBEpPKA TECTa IK3aMEHATOPOM M BBICTABIISIETCS OIICHKA COTJIACHO METOIUKU
BBICTABJICHUS OIIEHKH MPU MPOBEACHUU MTPOMEKYTOUHON aTTECTAIINH.

Pemienne craHgapTHBIX 3aJa4 OCYHIECTBISCTCS, JIMOO TP TOMOIIH
KOMITBIOTEPHOU CUCTEMbI TECTUPOBAHUS, JIMOO C UCTIOI30BAaHUEM BbIJJAHHBIX 3aa4
Ha OymakHoMm Hocutene. Bpems pemenus 3agau 30 MuH. 3aTeM OCYIIECTBIIACTCS
MpOBEpPKA pEIIeHUs 3a/]ad IK3aMEHATOPOM M BBICTABJISETCS OIEHKA, COIJIACHO
METOJMKH BBICTABIICHHS OLIEHKH MPU MPOBEJICHUH IPOMEXKYTOUYHOM aTTECTAlIUH.

Pemenve mnpukiagHBIX 3adad  OCYIIECTBIACTCS, JMOO TIPH TIOMOIIU
KOMITBIOTEPHON CHUCTEMBI TECTHPOBAHUSA, JINOO C UCTIOIH30BAHUEM BBIJAHHBIX 33144
Ha OyMakHOM HocuTene. Bpems pemenus 3agady 30 MmuH. 3aTeM OCYIIECTBISETCS
MpPOBEpPKA PEHIEHUS 3a/ad HK3aMEHATOPOM M BBICTABISETCA OIEHKA, COIJIACHO
METOJMKH BBICTABIICHHS OLIEHKH MPU MPOBEICHUH IPOMEXKYTOUHOMN aTTECTALIUH.

3ammTa KypcoBoil paboThl, KypCOBOTO MPOEKTA WJIK OTYETA M0 BCEM BUJIaM
MPaKTUK OCYIIECTBIISIETCS COTJIACHO TpeOOBaHUSIM, MPEABSIBISIEMBIM K paboTe,
OMMCAaHHBIM B METOAMYECKNX MaTepuanax. [IpumepHoe Bpems 3alllUThl HA OJTHOTO




cTynenta coctaBisieT 20 MuH.

8 YYHEBHO METOAUYECKOE U UHOOPMALIMOHHOE
OBECIIEYEHUE JUCIUIIJINHBI)

8.1 Ilepeuenb yueOHOIi JHTepaTypbl, HEOOXOAUMOM ISl OCBOEHUSI
TUCHUNITIHHBI

1 KoxyxoB H.H. IIpoexkTupoBaHuE »3JIEMEHTOB TEIUIOAHEPTETUUECKUX
ycranoBok / H.H. Koxyxos, N.I'. Ipo3nos. ®I'bOY BIIO «BI'TY», 2014. —314 c.

2 TlpaBuna TEXHHYECKOW OHKCIUTyaTallMM TEIUIOBBIX HSHEPTrOYCTAHOBOK :
nocobue. - HoBocubupck : Cubupckoe YHHBEPCHUTETCKOE M3marenscTBo, 2009. -
192 c. - ISBN 978-5-379-01227-4.

URL.: http://biblioclub.ru/index.php?page=book&id=57212.

3 IlpaBmia TEXHUYECKOW OKCIUTyaTallud CHUCTEM U  COOPY>KEHUH
KOMMYHaJIBHOTO BojocHaOxeHus 1 kanaau3anuu MJIK 3-02.2001. - HoBocubupck

Cubupckoe yHUBEpCHTETCKOe wu3aarenbctBo, 2007. - 128 c. - ISBN

978-5-379-00348-7. URL.: http://biblioclub.ru/index.php?page=book&id=57353

8.2 Ilepeyenbr HH(OPMANMOHHBIX TEXHOJIOTHIl, HMCIOJb3yeMbIX NpPH
OCYHIECTBJICHMH 00pa30BaTeJIbHOI0 Mpolecca MO AUCHUIIMHE, BKJINYAas
nepeyeHb  JHIEH3MOHHOTO  NPOrPAMMHOIO  oO0ecledYeHHsi, PeCcypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOMN ceT «MHTEepHET», COBPEMEHHBIX
npo¢ecCuOHANTBHBIX 0a3 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

JIneH3noHHOe NporpaMMHOE 00€eCTIeUeHHE:

- Windows Professional 8.1 (7 u 8) Single Upgrade MVL A Each
Academic (MHOTOITOJIb30BaTEIbCKAS JTUIICH3HS )

- ABBYY FineReader 9.0

- LibreOffice

Pecypchl nHbOpMaIimoHHO-TEICKOMMYHUKAIIMOHHOM ceTh « THTepHET»:
http://www.edu.ru/
Oo6pazoBaTenbHbiid moptan BI'TY

NudopmarimoHHbie CripaBOYHBIC CUCTEMBI:
http://window.edu.ru
https://wiki.cchgeu.ru/

CoBpemenHble TpodeccruoHaibHbIe 0a3bl JaHHBIX:

CallT TeroTeXHuKa
Anpec pecypca: http://teplokot.ru/
MuHUCTEPCTBO DHEPrETUKU
Anpec pecypca: https://minenergo.gov.ru/
YepTmxu.ru

Anpec pecypca: https://chertezhi.ru/



9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMAS J1JIsA
OCYUWECTBJIEHUA OBPA3OBATEJIBHOT' O ITPOLHECCA
1. Coeumanus3upoBaHHas  JICKIMOHHAs  ayJUTOpUs,  OCHAIllEHHAs
000pyTIOBaHUEM JIJISl JIGKIIMOHHBIX JIEMOHCTPAI M MPOSKIIMOHHOW anmaparypoi
(aynm. 306/3).
2. JlucruielHbIi Kacc, OCHAIICHHBINH KOMIBIOTEPHBIMHU TIpOrpaMMaMu ISt
MIPOBEJICHUS MPAKTUYECKUX 3aHATu (aya. 312/3).

10. METOAUYECKHUE YKA3ZAHUSA IJISA OBYYAKOLIUXCS 110
OCBOEHMHIO JUCIIUIIJIMHBI (MOY JIs)

I[Io mucommumne «IIpoekTupoBaHMe W IKCIUTyaTauus SHEPreTUYECKUX
YCTAHOBOK» YMTAIOTCS JIEKIIUH, ITPOBOJATCS NMPAKTUYECKUE 3aHATHSI, BBIITOIHACTCSA
KYPCOBOM ITPOEKT.

OCHOBOII M3y4YeHMS JUCLUMIUIMHBI SBJSIOTCA JIGKIUU, HAa KOTOPBIX
U3JIaralTcs Haubosee CyIIeCTBEHHbIE U TPYIHbIE BOIPOCHI, a TAKXKE BOIPOCHI, HE
HalIeIINe OTpaXXeH!s B yueOHOIl TuTeparype.

[IpakTHueckue 3aHATHS HANpaBJIEHbl HAa TNPUOOPETEHHE MPAKTUYECKUX
HaBBIKOB IIATEHTHBIX MWCCIICIOBAHUMM M pacyera Ha IPOYHOCTH JIIEMEHTOB
TEIUIOMAaCCOOOMEHHBIX ~ YCTAHOBOK. 3aHATUSl MPOBOJATCS IYyTEM pEIICHUS
KOHKPETHBIX 3374 B ayAUTOPHH.

Meronuka BBIITOJTHEHUS KypCOBOT'O IIPOEKTa U3JI0’KECHA B
y4e0HO-METOIMYECKOM TTOCOOMU. BBIMOIHATE 3Tanbl KypcOBOIO MPOEKTa JOJIKHBI
CBOEBPEMEHHO U B YCTAHOBJIEHHBIE CPOKHU.

KoHTponpe ycBOEHHMS Marepuasia NUCHUIUIMHBI MPOU3BOJMTCS IMPOBEPKOU
KyPCOBOI'0 IPOEKTA, 3aIUTON KypCOBOIO ITPOEKTA.

Bun yaeOHbIX

o JleAaTenbHOCTH CTyIEHTa
3aHATUI

Jlexuus Hanucanue KoHcIeKTa JEKIUI: KPaTKO, CXEMAaTUYHO, OCIIEI0BATEIBHO
(uKcUpOBaTb OCHOBHBIE IOJIOXKEHMSI, BBIBOJbI, (HOPMYJIHPOBKH,
0000111eHus; MTOMeYaTh BaXKHBIE MBICIH, BBLIEIATH KIIIOUEBBIE CJIOBA,
TepMuHBI. [IpoBEepka TEPMUHOB, MOHATHUIA C MOMOIIBIO SHUMKIONEAUH,
CIIOBapeH, CIPABOYHUKOB C BBINMCHIBAHUEM TOJKOBAaHUN B TETPA.b.
O6o03HaueHue BOIPOCOB, TEPMHHOB, MaTepuana, KOTOPbIE BBI3bIBAIOT
TPYAHOCTH, IIOMCK OTBETOB B PEKOMEHIyeMoW Juteparype. Ecmm
CaMOCTOSITENIbHO HE YyAaeTcs pa3o0paThCsi B MaTepuaje, HeoOX0AUMO
chopMynHpoBaTh BONPOC M 33JaTh MpEnojaBaTeso Ha JEKIHU WM Ha
MIPAKTUYECKOM 3aHSTHU.

[IpakTHueckoe KoHncnektupoBanue pekoMeHayeMbIX UCTOUYHUKOB. PaboTa ¢ KoHCTIeKTOM

3aHATHE JIEKLIUM, IOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM, IMPOCMOTP
peKoMeHTyeMoi nuTepatypsl. [IpociymmBanue ayimo- U BUI€03aIuCcen
M0 3aJaHHON Teme, BBINOJIHEHHE pPAacYETHO-TPAUUECKUX 3aJaHUH,
pelIeHnE 33124 10 AITOPUTMY.

CamocTtostenpHas |CamocTosTenbHass paboTa CTYIEHTOB CHOCOOCTBYET TIIYOOKOMY
pabota YCBOEHHUSI y4eOHOT0 MaTepuaia U pa3BUTHIO HABBIKOB CaMOOOPAa30BAHMUS.

CamocTosTenpHast paboTa mpeanoaraeT CleyIoIIne COCTaBISIOIUE:

- paboTa ¢ TeKCTamMu: y4eOHWKaMH, CIPAaBOYHHUKAMH, JOMOJTHUTEIBHON

JUTEPaATypOi, a TaKkKe MpopaboTKa KOHCTIEKTOB JIEKIINN;

- BBITMIOJTHEHUE JOMAIITHUX 33JJaHUN U PACUeTOB;




- paboTa HaJl TeMaMu JUJIsl CAMOCTOSTENBHOTO U3YUEHNUS;
- yuacTHe B paboTe CTyIeHYEeCKUX HayYHBIX KOH(PEPEHIN, OMUMITHa;
- IOATOTOBKA K IPOMEKYTOYHOU aTTECTALHH.

IToaroroBska k ['oTOBUTBCS K TPOMEKYTOUHOW ATTECTAMU CIEAYET CUCTEMATHUYECKHU, B
MPOMEXKYTOUYHOM  [TedeHue Bcero cemectpa. IHTeHCMBHAS OATOTOBKA J0JYKHA HAa4aThCs HE
aTTecTaluu MO3JHEE, YEM 3a MECAL-NOJITOpa JO IPOMEKYTOUYHOW aTTECTALUU.

JlanHbIE TIepes 3a4eTOM C OLICHKOHM, 3K3aMEHOM, 3a4€TOM C OLEHKOW,
9K3aMEHOM TpH JHS A (HEeKTHBHEE BCETO UCIIOJIB30BATH JIJIsl IOBTOPEHUS U
CHUCTeMaTU3aly MaTepuaa.
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8.1 Ilepeuenr yueOHON JHTepaTypbl, HeoOXOQHMOM NSt OCBOEHMS
AACHHITHHbBI

1 Koxyxos H.H. IIpoexTupoBanue 31eMEHTOB TEIUIO3HEPreTUYECKHAX YCTAHOBOK /
H.H. Koxyxos, I.I'. Ipoznos. ®I'BOY BIIO «BI'TY», 2014. - 314 c.

2 IMarmypos, I'. A. IlareHTHBIE HCCIEAOBAHMA NPH CO3JAaHMM HOBOM TEXHUKH.
ITarenTHO-MHDOPMAaLMOHHBIE pecypcsl: ydeOHO-Meromuyeckoe mocobue / T. A.
IMarmypos, T. B. pyxununa, O. Y. HoBokpemenos. — HoBocubupck: HoBocubupckuii
rocy/lapCTBEHHBINH TeXHUYeCKuid yHuBepcurert, 2014. — 59 c. — ISBN 978-5-7782-2459-
9. — Texcrt: anextponHsii // ITudposoit o6paszoBarensHbli pecypec [IPR SMART: [caiir].
— URL: https://www.iprbookshop.ru/44818.html (mara obpamenns: 29.01.2025).

3 Umxos, A. J1. IIpoBeieHre naTeHTHBIX UCCIIEAOBAHMMI: CIIpaBOYHOE Mocobue / A.
M. Mmxos, A. B. CrenmanoB. — Mocksa: MOCKOBCKHIA roCyIapCTBEHHBIN CTPOUTENBHBIM
yauBepcuretr, 9bC ACB, 2012. — 132 ¢. — ISBN 978-5-7264-0675-6. — Texkcr:
anexTponHsii // Iudposoii obpasosarenshrii pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/20026.html (nara o6pamenus: 29.01.2025).

4 TIpaBuna yctpoiicTBa 1 6€30MacHOM SKCIUTyaTallii COCYJOB, pabOTaIOMMX MO
nasinenueM I1B 03-576-03. — Mocksa: Uznarensckuit jom DHEPI'UA, 2012. — 183 c.
— Texcr: anextponHsiit // ITudposoit ob6pazoparenshslii pecypc IPR SMART: [caiit]. —
URL: https://www.iprbookshop.ru/22736.html (nara o6pamenus: 29.01.2025).

5 IpaBuia TeXHUYECKOM SKCIUTYaTAlMH TEIUIOBBIX SHEProyCcTaHOBOK / . — MockBa:
DHAC, 2017. — 208 c. — ISBN 978-5-4248-0055-9. — Texct: 3nexTpoHHBIA //
Lludposoit  obpasosarensubit  pecypc IPR  SMART: [caiit. — URL:
https://www.iprbookshop.ru/76184.html (nara o6pamenus: 29.01.2025).

6 IIpaBria TEXHHYECKOM IKCIUTyaTalliy TEIUIOBBIX SHEPrOyCTaHOBOK B BOIPOCAX M
oTBeTax: Iocobue JUIs H3y4eHHs W IOATOTOBKH K IpoBepke 3HaHuM / cocraBuTenH B.B.
Kpacuuk. — Mocksa: DHAC, 2017. — 160 c¢. — ISBN 978-5-4248-0025-2. — Texer:
snextpornsii // Iudposoit obpasosarensusiii pecypc IPR SMART: [caiir]. — URL:
https://www.iprbookshop.ru/5581.html (nara o6pamenus: 29.01.2025).





