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1. HEJIA A 3AJIAYU JTUCIHUAIIJINHBI

1.1. Heau AuCHUMIHHBI

OOydeHHe CTYJEHTOB MeETOoJaM MPOSKTUPOBAHUS U  AKCIUTyaTalluH
TEMI0TEXHUYECKOTO 000pyI0BaHUS; HaBLIKaAM paboTHI c
IIPOU3BOJICTBEHHO-TECXHUYCCKON JIOKYMEHTAllMeld M TPOBEACHUS WH)KCHEPHBIX
pacyeToB JHEPIeTHYECKOTO OOOpYAOBaHHSA, B TOM UYHCIAC C TIOMOIIBIO
CICIUAIM3UPOBAHHBIX IMPOTPAMMHBIX IIAKETOB;, HaBbIKAM aHaJIM3a HaJICKHOCTH
pabOThI SHEPTETUIECKUX YCTAHOBOK

1.2. 3agauu ocBOeHMSA TUCHUILIHHBI
KoHncTpykTopckas moaroroBka, HeoOXoAuMas AJis YCIEITHOW paboThl pU
peanuzaiuu HOBOI MIPOTPECCUBHOM TEXHOJIOTHH Ha Oaze
BBICOKOIIPOU3BOAUTENIBHBIX U  TEXHOJOTUYECKHM COBEPIIEHHBIX  arperaros.
Hcnonb30BaHuE CICUATIU3MPOBAHHBIX MPOrPAMMHBIX CPEJICTB JIJIsI PEIICHUS 3a1a4
MIPOEKTUPOBAHUS SHEPTOYCTAHOBOK

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
Hucruminaa — «[IpoekTupoBaHue W AKCIUTyaTalMsi  AHEPreTUYECKUX
YCTAaHOBOK» OTHOCHUTCSI K JUCIUIUIMHAM BapUAaTUBHOW YacTu (AUCIUIUIMHA TIO
BbIOOpPY) Osioka B1.

3. HEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUEHUS 110
JUCHUIIJIIMHE

[Iponecc wu3ydeHus AUCIUIUTHHBI «IIpoeKTUpOBaHWE U DKCILTyaTarus
DPHEPreTUYECKUX YCTAaHOBOK» HAmNpaBJeH Ha (OPMHPOBAHUE CIEAYIOIINX
KOMITETCHIIWM:

OIIK-1 - crmocoOHOCTh OCYIIECTBISATH TOWCK, XpaHEHUEe, 00paboTKy W
aHanu3 MHGOPMAIINH U3 PA3IMYHBIX ICTOYHUKOB M 0a3 JaHHBIX, IPE/ICTABIIATH €€ B
TpebyeMoM ¢opmare ¢ MCIOJIb30BaHUEM HH(GOPMAIIMOHHBIX, KOMIBIOTEPHBIX U
CETEBBIX TEXHOJOTUU

OIIK-2 - cnocoOGHOCTh JEMOHCTPUPOBATH 0a30BbIe 3HAHWUS B O0JACTH
€CTECTBEHHOHAYYHBIX JUCIUILINH, TOTOBHOCTHIO BBISBIIATH €CTECTBEHHOHAYYHYIO
CYITHOCTh TPOOJIEM, BO3HHKAIOIIMX B XOJI¢ MPO(PECCHOHANBHON AESITEIbHOCTH;
NPUMEHATh JUISI WX pPa3pelicHHs OCHOBHBIC 3aKOHBI E€CTECTBO3HAHMS, METOIBI

MaTeMaTUYECKOTO a”Hajn3a u MOJICTTUPOBAHUS, TEOPETUYECKOTO u
AKCTIEPUMEHTAILHOTO HCCIIeI0BaHUs
I[IK-4 - cnocoOHOCTh K TMPOBEAEHUIO DSKCIIEPUMEHTOB MO 3aJaHHOU

METOJMKe, 00paboTKe W aHaIu3y IMOJYYEHHBIX PE3yJbTaTOB C MPUBJICYCHUEM
COOTBETCTBYIOIIET0 MAaTEMaTHUECKOTO anmapara

Pe3yabTarsl 00yueHns, XapaKTepu3ylolue

Komnerenuust
c(hopMUPOBAHHOCTH KOMIETEHIIMHU
OIIK-1 3HATh UCTOYHUKHU U PECYpPChl HAYYHO-TEXHUIECKOU 1
MaTeHTHOW UH(pOpPMAIUH, CITIOCOOBI €€ aHan3a U (YOPMBI
OTYETHOCTH

YMETh IMOJIb30BATHCA NCTOYHHKAMU N PECYypCaMU




HAyYHO-TEXHUUYECKOW U MaTeHTHON MHGOpMAIIIH

BJIa/ICTh HABBIKAMU TIOMCKA, aHAJIN3a U COCTABIICHUS
dbopM oTUETHOCTH JJI TpeOyemMoit nHpopMauu npu
MIPOCKTUPOBAHHH

OIIK-2

3HaTh OCHOBHBIE 3aKOHBI IBUKEHUS ITOTOKA, IEPEHOCA
TEIUIOBOW SHEPIUH, TEOPUH POYHOCTH

YMCTD UCITIOJIB30BATh OCHOBHBLIC YPABHCHUA
0E3MOMEHTHON 1 MOMEHTHOM TCOPHUU ITPOIHOCTHU HJIA
PCIICHUA MHKCHCPHBIX 3a1a4

BJIaJICTh HABbIKAMH MHIKCHCPHOTO pacucTa 1
MOJCIINPOBAHUA pa6OTBI OHCPICTHYCCKHUX YCTAHOBOK

[1K-4

3HATh MOPAJOK IMMOATOTOBKH M ITPOBEICHUS
SKCIIEPUMEHTA IS TEIIOTEXHOJIOTHISCKOTO
o0opy1oBaHUs

YMCTBb COCTABJIATH IIPOrpaMmy U MCTOOUKY THIIOBBIX
OKCIICPUMCHTAJIBbHBIX I/ICCJ'ICI[OBaHI/Iﬁ
TCIINIOTCXHOJIOT'HMYCCKOI'O O60py,Z[OBaHI/I}I

BJIAJICTh HABBIKAMHU Pa3pabO0TKH MPOTPAMMBI U METOIUKH
MIPOBEICHMSI SKCIIEPUMEHTA TEIUIOTEXHOJIOTHIECKOTO
o0opy1oBaHUs

4. OFBEM JUCHUMIIJINHBI

OO6miast TpyJ0eMKOCTh TUCHUILIUHBL «IIpoekTupoBaHWE M IKCILTyaTaIus
HHEPreTUYECKUX YCTAHOBOK)» COCTABIISET 6 3.€.

Pacnpenenenne TpyJ0€MKOCTH TUCIUIUIMHBI IO BUAAM 3aHATUN

o4yHas popma 00yUeHHsI

Bunbr yueGHOM paboThI

Bcero | Cemectpsl

4acoB 7
AyauTOpPHBIE 3aHATHS (BCEro) 72 72
B Tom uncrne:
Jlexun 36 36
[TpakTuueckue 3ausatus (113) 36 36
CamocTosiTeibHasi paboTa 108 108
KypcoBoii npoekrt + +
Yacel Ha KOHTPOJIb 36 36
Bupl 1poMeXyTOYHOM aTTECTAllUU - DK3aMEH + +
OO01mast Tpy10€MKOCTb:
aKaJIeMUYECKHE YaChl 216 216
3ay4.e]l. 6 6

3a04Has popma 00yueHuUs

Bunsr yue6HOI paboTh

Bcero | Cemectpbl
4acoB 10

AyauTOpHBbIE 3aHATHSA (BCEro) 22 22




B TtoMm uuncie:

Jleknuu 10 10
[TpakTueckue 3ausarus (113) 12 12
CamocTtosiTesibHas padoTa 185 185
KypcoBoii npoekt + +
Yackl HA KOHTPOJIb 9 9
Bubl npomMeKyTOYHOM aTTECTAlUM - YK3aMEH + +
OO6m1ast TPy 10€MKOCTb:

aKaJIEMUYECKUE YacChl
3a4.e]1.

0
6

216
6

5. COAEP) KAHUME JUCHUIIJIMHBI MOAYJISA)
5.1 Copep:xxanue pa3aejoB JUCHUIIMHBI
TPYA0EMKOCTH 10 BHIAM 3aHSATHIA

ouHasi popma o0yueHust

W pacmpeaejeHne

Ne

HaumMeHnoBaHue TeMbI
/1

Conepxanue paszena

IIpak

Jlex
1 3aH.

CPC

Bcero,
gac

1 Bsenenue

IIpenmer xypca. HexoTopble cBeIeHUs U3 UCTOPUH
ero passutus. ComepaHue Kypca U ero poib B
MOATOTOBKE OaKaIaBpOB [0 HAMIPABICHUIO
noaroroBku 13.03.01 TennosuepreTuka u
TEIIOTeXHUKa, podmmo «[IpombieHHas
TEIIOPHEPTreTUKAY»

2 | OGmme BOTIPOCHI
HPOEKTHPOBAHUS

Craguu MpoeKTHPOBaHUS. BUIBI 1 KOMITIEKTHOCTH
KOHCTPYKTOPCKOW JOKyMeHTaluu. BrisiBnenue
Pe3yIbTaTOB MHTEINICKTYTbHOH NeSTeTbHOCTH.
[arenTHBIE HccnenoBanms. Knaccnpukanms
TEIUIOIHEPTeTUYECKUX CHUCTEM U YCTaHOBOK.
OcHOBHbIE TpeOOBaHUS, IPEIbABIIEMBIE K
KOHCTPYKIUAM. KOHCTpYKIIMOHHBIE MaTepUaIbl
TEIUIOTEXHUKH U UX puMeHeHue. OCHOBHbIE
BEJIUHHBI, BIUSIONINE HA IPOYHOCTH (IaBICHHUE,
TeMIepaTypa, CHiIa THKECTH, JOITyCKaeMble
HaIpsDKEHHA, TIONPaBOYHBINA KO QHUIUEHT,
npuOaBKH K HOMHHAIBHBIM PACYETHBIM
TOJIIIIUHAM)

[Tokazarenu NPUTOAHOCTU MAaTCPUAJIOB JJI
M3TOTOBJICHMS JeTajeil MallluH U arrmnaparosB.
MeTtonsl y4d€Ta HEONPEACIICHHOCTH HCXOTHOU
I/IHCt)OpMaHI/II/I Ha pa3JINYHbIX CTAAUAX
MPOCKTUPOBAHUSA TCIIIOOHEPTETUICCKUX CUCTEM U
YCTaHOBOK.

10 10

20

40

3 | IIpoexTHpoBaHHE  BJIEMEHTOB
SHEPreTHYECKHX YCTAHOBOK

[TpouHOCTH CTEHOK cocynoB. OO0I0UKH.
MemOpaHHbIe HaNPSDKEHUS B CHEepUIeCKOM
coCy/ie, HMIMHPE C KPBIIIKAaMH, B LIIHHIPE,
Harpy>KCHHOM BHYTPEHHHM T'HAPOCTATHYECKUM
naBieHneM, B koHyce. Obeualiku. Tumsr obedaek
(IMMHApHYEeCKHe, KOHMYECKHE, KOpoOJaThie).
OmnpeneneHne TOMIMHBI CTEHKN 00edaliki,
T0JIBEP)KEHHOH BHYTPEHHEMY HU30BITOYHOMY
nasnenuio. [IpoBepka MpoYHOCTH
LMIMHAPUYECKUX CTEHOK IIPU CJI0KHOM
Harpy>k€HuH. Y CTOHYUBOCTb CTEHOK COCYOB.
Pacuér mmmmaapryeckux obeuaek Ha
YCTOHYUBOCTH IIPU BHEITHEM H30BITOYHOM
nasieHnu. Pacuér obeuaek npu aeiicTBHU 0ceBOrO
PacTSATHBAIONIET0, CXKUMAIOIIET0 YCUIIHS,
U3THOAIONIEro MOMECHTA, HONEPEYHBIX YCHINA.

Y CTOHYMBOCTb PU COBMECTHOM JIEHCTBUU

10 12

32

54




Harpy3ok. O0euaiiky ¢ KOoJIbLaMH KECTKOCTH,
MOABEPKEHHbIE BHYTPEHHEMY H30BITOUHOMY
JlaBjieHnI0. Pacuer Ha MPOYHOCTh U YCTOWYMBOCTh
KOHMUYecKnX obedaek. Jlanma. Tunsr gaum.
Pacuer smmnriuyeckux U chepuueckux JTHHUIL,
paboTaromux 1MoJ| JeHCTBIEM BHYTPEHHETO
JaBIeHMs. YKperieHne orsepcTiii. CrocoOs!
YKpeIUIeHH OTBEPCTHH (IITyLEp, 0TOOPTOBKA,
TOpooOpasHasl BCTaBKa, BBAPHOE KOJIBIIO,
YTOJIIIEHNE CTEHKN) B LMIIHHAPHIECKUX U
chepUUECKIX CTEHKAX COCYIOB.

®drnanueBsle coequHeHNs. KOHCTpYKIIUT OTIUTHIX
U npuBapHEIX (uranies. KoHcTpyKIy cBOOOHBIX
¢mannes. Konerpykinn ¢ranmnes Ha pe3sbe,
pa3BablIOBKE U 3aKjenkax. Pacyér Ha mpoyHOCTH
(hanneBbIX coenuHeHniH. KoMneHcaTopsl.
TpyOnsle pentetku. Pacder Ha MPOYHOCTE.
Tpy6omnpoBoasl. PazseMHBIC 1 Hepa3zbeMHbBIE
COETMHEHHSI.

Hane:xHOCTh  DHEPreTHYECKUX
YCTaHOBOK

KonndecTBeHHBIC XapaKTEPUCTUKU HAJISKHOCTH.
HeBoccranaBnnBaeMble U BOCCTaHABINBacMble
n3nenus. BeposarHOCTh 6€30TKa3HOM paboTHL,
4acTOTa OTKAa30B, HHTEHCUBHOCTh OTKA30B,
cpenHssa HapaboTKa JI0 IepBOro oTkasza. [lapameTp
MOTOKa OTKA30B, HApabOTKa Ha OTKa3,

ko2 urrenT roroBHocTH. Koadduuuent
BBIHY)KA€HHOTO TIpocTost. [IpenBapuTenbHbIit
pacuet HaJeKHOCTU. OpUEHTUPOBOYHBIN pacdeT
HaJIeKHOCTH. PacueT HaJe)XHOCTH C y4eTOM
PEeXKUMOB pabOTHI AIEMEHTOB (OKOHYATEIIbHBII
pacuyer). OOuIHiA anrOpUTM pacueTa HaJeKHOCTH
W3JIeIHSL.

OueHKa ¥ KOHTPOJIb HAJIeKHOCTH
SHEPrOyCTAHOBOK 10 PE3yJIbTaTaM MX HCIIBITAHHIA.
Mero/rKa onpe/ieieH!st BEpOSITHOCTH
6e30TKa3HOIT paboThl. By 1 mapamerpsl 3aKoHa
pacrpe/iesieHns] BpeMEHH UCIPaBHOM paGOThI.
HenocpescTBeHHas OLIEHKA BEPOSITHOCTH
0e30TKa3HOH paboTel. MeToabI KOHTPOJIS
HaJCKHOCTH.

26

41

OCOOEHHOCTH  JKCIUTyaTaluH
TETUIOAHEPTeTHIECKUX
YCTaHOBOK

Hanzop 1 o6cnyxuBaHue TEIIOIHEPreTHUECKUX
ycTaHOBOK. HapyxHbIi U BHYTpeHHUH 0cMOTp
ycraHoBoK. OCHOBHBIE IPU3HAKH HEUCIPABHOCTH.
Ilepuoanueckoe o0Ocnei0BaHNE YCTAHOBOK. YUeT U
paspelieHre Ha MyCcK B SKCILTyaTaluIo.
TexHHYEeCKOE OCBUAETEILCTBOBAHNE YCTAHOBOK.
TonmmaOMeTpHs. Onpe/ieieHre TBEPIOCTH
Marepuaia ycTaHoBok. [ledekrockomusi.
FnupasnnquKoe N ITHCBMATHYCCKOC HMCIIbBITAHUS.
HcneiTanus Ha FrepMETUYIHOCTDH ()IOHOJ'[HI/ITCJ'IBHOG
IMHEBMATUYECCKOC MCIIBITAHHUEC HA ITJIOTHOCTH C
OIpE/ICIICHNEM T1a/ICHUsI IaBJICHUS 32 BPeMs
ucnbitanus). OeHKa pecypca OCTaTOUHOM
paboTocIocoOHOCTH.

ApmaTypa ¥ KOHTPOJIBbHO-U3MEPUTEIIbHBIE
npubopsl. McciaenoBanue Gpru3nko-MexaHHIeCKHX
CBOMCTB, XUMHUUYECKOI'O COCTaBa 1
MHKPOCTPYKTYpbI MeTa/uia. OtopakoBka. PeMoHT
ycTaHOBOK. TexHHn4ecKkas JOKyMEHTalMs
TEIUIOYHEPTeTUYECKUX YCTAHOBOK.

26

37

Htoro

36

36

108

180

3a04Has popma 00yueHus

HaunmenoBanme TeMbl

Conepxanue pasjena

Jlexig

IIpax
3aH.

CPC

Bcero,
yac

Beenenue

HpenMeT Kypca. HeKOTOpI)Ie CBCJICHUS U3 UCTOPUHN
€ro pasBUTHs. COZ[ep)KaHI/Ie Kypca 1 €ro poJib B




HOJArOTOBKE OaKaaBpOB MO HAIPABICHUIO
noarotoBku 13.03.01 TernosuepreTuka u
TEIUIOTeXHHKA, Tpoduitto «IIpoMBbIIIUICHHAS
TETIIO3HEPTeTHKA

Oo0mue BOTIPOCHI
MPOEKTHPOBAHHS

Cragun poeKTHPOBaHUs. BUIBI M KOMITIEKTHOCTH
KOHCTPYKTOPCKO JOKyMeHTalnu. BeisiBienne
PE3y/IbTaTOB HHTEIUICKTYaIbHOH AESATEIbHOCTH.
[TatentHsle nccnenoBanus. Knaccupukanus
TETUIO3HEPTETHYECKUX CHCTEM U YCTaHOBOK.
OcHOBHbIE TPeOOBaHUS, IPEIbIBIIEMBIC K
KOHCTPYKIMSIM. KOHCTPYKITMOHHBIC MaTepHabl
TEIIOTEXHUKH U UX puMeHeHne. OCHOBHBIE
BEJIMYMHBI, BIUSIONINE HA IPOYHOCTH (IaBJICHUE,
TeMIlepaTtypa, CHiIa THKEeCTH, JOIyCKaeMble
HaNpsDKEHMs, TIONPaBOYHBIH K03 GHIHEHT,
NpHOABKH K HOMUHAJIBHBIM PacuyeTHBIM
TOJILITHAM)

ITokasares IPUrOIHOCTH MAaTEPHAIIOB IS
W3TOTOBJICHHUS JI€TANICH MAIIMH U araparos.
MeTozb! yueTa HeONpeIeNCHHOCTH HCXOIHOI
HHGOPMAIIMH Ha PA3IHYHBIX CTaIHAX
HNPOEKTHPOBAHHUS TEIUIOHEPTETHYCCKUX CHCTEM U
YCTaHOBOK.

30

34

IIpoekTupoBanue  3J1€MEHTOB
SHEPreTHYECKUX YCTaHOBOK

IIpounocTs cTeHOK cocynoB. OOOMOUKH.
MemMmOpaHHBIe HaNpsHKEHHUS B ChepHIecKOM
cocyze, WIMHIPE C KPBIIKAaMH, B IIWINHIPE,
Harpy)>keHHOM BHYTPEHHUM THIPOCTATHIECKUM
JaBlicHHEM, B KoHyce. O0euaiiku. Tumbr obedack
(uMMHApHYECKHEe, KOHMYECKHE, KOpoOJaThIe).
OmnpeneneHne TONIIMHBI CTEHKH 00e4aiiky,
MOABEP)KEHHON BHYTPEHHEMY HU30BITOYHOMY
nasiermto. [IpoBepka nmpouHOCTH
LUJIMHIPUYECKUX CTEHOK MPH CI0KHOM
Harpy>keHuu. Y CTOHUUBOCTb CTEHOK COCYJIOB.
Pacuér nmmmaapryeckux obeyaek Ha
YCTOHYUBOCTH ITPU BHELTHEM U30BITOYHOM
napieHnd. Pacuér obeuaek npu AeiicTBHU 0CEBOTO
PacTSTHBAIONIETO, CXKUMAIOIIETO YCUIIHS,
M3rN0AIONIEro MOMEHTA, TTOTIEPEYHbIX YCHITHH.
YcToHYMBOCT IIPY COBMECTHOM JIEHCTBUH
Harpy3ok. O0edaiikul ¢ KOJIbIaMH KECTKOCTH,
MO/IBEP)KEHHBIE BHYTPEHHEMY H30BITOYHOMY
napieHuio. Pacuer Ha MPOYHOCTh U YCTOHYMBOCTH
KOHMUecKuX obedaek. JJunma. Tunsl aHumI.
Pacuer smmnTuueckux U chepruuecknux JTHHIL,
paboTalomuX 1Mo JeHCTBIEM BHYTPEHHETO
JaBIeHMs. YKpereHue orsepcTaii. CrocoOsr
YKpETUIeHHsI OTBEPCTHH (IITyLep, 0TOOPTOBKA,
TOpooOpa3Hast BCTaBKa, BBAPHOE KOJIBIIO,
YTOJIIIEHUE CTEHKHU) B LIMJIMHIPUYECKUX U
cheprIecKuX CTEHKax COCY/IOB.

®rnanuessle coequHeHHs. KOHCTPYKIIUT OTIUTHIX
U npuBapHEIX (uianies. KoHcTpyKIy cBOOOIHBIX
(nannes. Konctpykuun diaanues Ha pe3soe,
pa3BaNbIOBKE U 3aKJIeNKax. Pacuér Ha mpodHOCTH
(manneBbIX coexuHeHni. KoMmeHcaTopsl.
TpyOHsle pentetku. Pacuer Ha IPOYHOCTE.
Tpy6omnpoBosl. PazbeMHbIe U Hepa3beMHbIE
COEIMHEHHUSL.

54

60

Hanexuocts OHEPTrETUYCCKUX
YCTaHOBOK

KonmmuecTBeHHbIE XapaKTEPUCTHKH HAAEKHOCTH.
HeBoccranaBnuBaeMble 1 BOCCTaHABIMBAaeMbIe
n3znenust. BepositTHOCTE 6€30TKa3HON paboTHI,
4acTOTa OTKAa30B, HHTEHCHBHOCTH OTKA30B,
cpenHsa HapaboTKa JI0 mepBoro oTkasa. Ilapamerp
MOTOKA OTKA30B, HApabOTKa Ha OTKa3,

k03¢ duireHt rorosHoctd. Koadduunent
BBIHYKJIEHHOTO ITpocTosi. [IpeaBapuTenbHbiit
pacueT HagexHoCcTH. OpUEHTHPOBOYHBIH pacyer

54

60




HaJIeKHOCTH. Pacuer Hale)KHOCTH € y4eToM
PEKUMOB pabOThI HJIEMEHTOB (OKOHYATEIbHbIN
pacuer). OOLIMIA aNTTOPUTM pacueTa HaJeKHOCTH
W3JIeIHSL.

OneHka 1 KOHTPOJIb HaAeKHOCTH
9HEPrOyCTaHOBOK IO pe3yNIbTaTaM HX UCIBITAHHIA.
Merouka onpeeneHus BeposSTHOCTU
0e30TKa3HO# paboTel. Bun u mapaMeTps! 3aKoHa
pacrpeneseHns BpeMeHH UCIPaBHOH paboTEI.
HenocpezncTBeHHas OLICHKA BEPOSATHOCTU
6e30TKa3HOI paboTEl. MeTo b1 KOHTPOIIS

HaJIeKHOCTH.

5 | Ocobennoctn  skcmuryatanuu |Hagsop u o0CIyKMBaHHE TEITIOPHEPT €THIECKHX
TEII0HEPTETUYECKUX ycTaHOBOK. Hapy»HbIi 1 BHYTPEHHHUI OCMOTP
YCTaHOBOK ycTaHoBOK. OCHOBHBIE IPU3HAKY HEHCIPABHOCTH.

[epnoamyeckoe o0cne0BaHUE YCTAHOBOK. YUET U
pa3peleHne Ha ITyCK B 9KCIUTYaTalUIo.
TexHNUYECKOE OCBHACTEIHCTBOBAHIE YCTAaHOBOK.
Tommuaomerpust. OnpeneneHne TBEPAOCTH
MaTepHaia yCcTaHOBOK. JleekTockonus.
I'mppaBiyeckoe ¥ MHEBMAaTHIECKOE UCIIBITAHUS.
HcnbiTaHus Ha TePMETHYHOCTD (JOTOIHUTEIEHOES
MHEBMAaTHYECKOE HCIIBITAHUE Ha TIOTHOCTD C 2 2 43 47
OlIpe/IeICHUEM NaICHUs IaBIICHHS 32 BPEMs
ucnbitanug). OeHKa pecypca OCTaTOYHOM
paboTocrnocoOHOCTH.

Apmarypa 1 KOHTPOJIEHO-H3MEPHUTEIbHBIE
npubopsl. MccnenoBanue pU3nKo-MeXaHHIECKHX
CBOICTB, XHMHYECKOTO COCTaBa 1
MHUKPOCTPYKTYpbI MeTasuia. OTOpakoBka. PeMoHT
yCTaHOBOK. TeXHHYECKas JOKYMCHTALHS
TETIOIHEPTETHYECKUX YCTAHOBOK.

Hrtoro 10 12 185 207

5.2 IlepeueHb 1a060paTOPHBIX PadoT
He npenycMoTpeHo yueOHbBIM IJIaHOM

6. MIPUMEPHASA TEMATUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B coorBercTBUM ¢  y4eOHbIM IIJJaHOM OCBOEHHE  JUCIMILIMHBI
IpeyCMaTpUBAET BBINOJHEHHE KypCOBOTO MpOEKTa B / CeMecTpe Uil OYHOU
dbopmbl 00yuenus, B 10 cemectpe 11715t 3a04HON (POpMBI 00yUEHUS.

[Ipumepnass  Tematuka  KypcoBoro  mpoekrta:  «lIpoektupoBanme
KOKYXOTPYOHOTO TEIIOOOMEHHOTO armmapaTay

3amaumn, pemaeMble MPH BBHITTOJIHEHUN KypCOBOTO MPOEKTA:

* BBITIOJIHEHHUE TETIJIOBOTO PacyueTa;

* BBITIOJIHEHUE TUAPABIUIECKOTO pacyueTa;

* BBITIOJIHEHUE MEXaHUYECKOTO pacyuera;

* pa3zpaboTka 31-MoJIeH TEeIJI000MEHHOTO arnmapara;

* pa3paboTKa KOHCTPYKTOPCKOM JOKyMEHTAlUM Ha TeII00OMEHHBIH
amnmapar.

KypcoBoii mpoekt Bkiarowar B cebs  rpauueckyro d4acTb U
pacueTHO-MOSICHUTENBHYIO 3aITUCKY.

/. OHEHOYHBIE MATEPUAJIbI VIS IIPOBEJEHUSA
INPOMEXYTOYHOU ATTECTAIIMU OBYYAIOIIIUXCA 11O




TV CTUTLIAHE

7.1. Onucanue mokaszareJieil 1 KpuTepueB OLEHUBAHUS KOMIIETEHIUMH
HA pPa3IHYHBIX ITanax uX ()OPMUPOBAHUS, ONUCAHHE IIKAJ OLlEHUBAHUSA

7.1.1 Tan Tekymero KOHTPOJIA

Pe3ynbraThl TEKyIIero KOHTPOJS 3HAHUN M MEXKCECCHOHHOW aTTECTAIUU
OLICHUBAIOTCS T10 CIEAYIOUIEH crucTeMe:

«aTTEeCTOBAHY;

«HE aTTeCTOBAH.

Pe3yabTaThl 00y4yeHus,

Komme- XapaKTepH3yomue Kpurepuu
S— c‘bgpM“ p‘:m gﬂﬂ':c“ OII(E,)HI/IBII:HHH ATTecTOBAH He arrecTroBan
KOMIICTCHIIHN
OIIK-1 3HaTh UCTOYHHKHU M PECYPCHI |aKTHBHAsI paboTa Ha Brmmonnenue pabor B| HebinonHeHnue
Hay4YHO-TEXHUYECKOH U MPAaKTUYECKUX 3aHATHUIX, CpPOK, paboT B CPOK,
NaTeHTHOW MH(pOPMAIMK, |OTBeYaeT Ha TEOPETUUECKHE | IPEAYCMOTPEHHBIH B | IPEyCMOTPEHHBIN
crocoOBlI ee aHaJIu3a 1 BOIIPOCHI IIPH c1aye pabounx B paboumx
(hOpMBI OTIETHOCTH MPAaKTUYECKOT0 33 JaHHs IporpaMMax IIporpamMmax
YMETh T0JIb30BaThCs aKTHBHas paboTa Ha Brmmonuenue pabor B| HebinonHenue
UCTOYHUKAMU U PECYPCAMH |IPAKTHYECKHUX 3aHATHSAX, CPOK, paboT B cpoK,
Hay4YHO-TEXHUYECKOHN U HE0OX0MMOE KOJIMYECTBO | TIPEIyCMOTPEHHBIH B | IpeXyCMOTPEHHBIN
MaTeHTHOW MH(pOpMaIN JIOKYMEHTOB M3 pabounx B pabounx
COOTBETCTBYIOIIUX IporpaMMax IporpamMmax
HUCTOYHUKOB
BJIaJeTh HaBBIKAMH IIOVCKA, (aKTHBHasA paboTta Ha Brmonnaenue pabor B| HesbimonHeHue
aHalu3a ¥ COCTaBIICHUS MPaKTUYECKHUX 3aHATHUAX, CPOK, paboT B cpoK,
(hopm oTHEeTHOCTH ISt OTBEYAET Ha TEOPETUUECKHE | IPETyCMOTPEHHBIN B | IPEeAYCMOTPEHHBIIN
Tpebyemoii nHpopMaIuu BOIIPOCHI [IPU cAaue pabouunx B pabounx
TIPY IPOEKTHPOBAHHUH MIPAKTUYECKOTO 3aJaHHs IIporpamMmMax IporpamMMax
OIIK-2 3HaTh OCHOBHBIE 3aKOHbI aKkTUBHas paboTa Ha Brimonnenue pabot B| HeBbimonHeHue
JIBIDKEHUS TTOTOKA, MPAaKTUYECKUX 3aHATHSAX, CPOK, paboT B CPOK,
nepeHoca TeIIoBoH OTBEYAET HAa TEOPETUUECKHE | IPETyCMOTPEHHBIN B | IPEAYCMOTPEHHBII
SHEPTUH, TEOPUU TPOYHOCTH |BOMPOCHI IIPH 3aLIUTE pabounx B paboumx
KypCOBOTO MPOEKTa IporpamMmax IporpamMmMax
YMETb UCIIOJIb30BaTh pelIeHrne CTaHaapTHBIX Brimonnenue pabot B| HeBbimonHeHue
OCHOBHBIE YPaBHEHHUS MPaKTUYECKUX 3a]1ad, CPOK, paboT B CPOK,
6e3MOMEHTHOH U HalKCaHHe KypCOBOIrO MIPEeyCMOTPEHHBIN B | IPEAYCMOTPEHHBII
MOMEHTHOH T€OpHH MPOEKTA pabounx B paboumnx
MPOYHOCTH JUIS PELICHHUS mporpaMmax IIporpamMmax
WH)KEHEPHBIX 3a]a4
BIaJ€Th HaBbIKAMU pelleHre NPUKIaJIHbIX Brmmonnenue pabor B| HebinonHenue
UH)KEHEPHOT0 pacyera U 3aJa4 B KOHKPETHOH CPOK, pabor B cpoK,
MOJIETTMPOBaHMUs pabOTHI IpeIMETHOH 00J1acTH, MIPEeyCMOTPEHHBIN B | IPeAYCMOTPEHHBII
SHEPTEeTHYECKUX YCTAHOBOK |BBIIOJTHEHHE MJIaHA PaboT pabounx B paboumx
o pa3paboTKe KypcoOBOTO porpamMmax porpaMMax
MIPOEKTa
[1K-4 3HATh MOPAJOK MTOJITOTOBKH |aKTWBHAs paboTa Ha Brimonaenne pabot B| Hesbimonuenne
Y TIPOBEJICHUS MPAaKTUYECKUX 3aHATUSAX, CPOK, paboT B CPOK,
HKCHEPUMEHTA [T OTBEYAET HAa TEOPETUIECKHE | IPETyCMOTPEHHBIN B | IPEAYCMOTPEHHBIH
TEIUTOTEXHOJIOTHIECKOTO BOTIPOCHI IIPH 3aIINUTE pabounx B paboumx
000pyIOBaHUS KypCOBOTO IIPOEKTa IpoTrpamMmMax IpoTpaMMax
YMETb COCTaBIISATh aKTHBHas paboTa Ha Brimonaenne pabot B| Hesbimonuenue
MPOTPaMMy U METOUKY MPaKTUYECKUX 3aHATHIX, CPOK, paboT B CPOK,
TUIOBBIX OTBEYAET Ha TEOPETUUECKHUE | IPETyCMOTPEHHBIN B | IPEAYCMOTPEHHBII
SKCHEPUMEHTANBHBIX BOIIPOCHI IIPH 3aIIUTE pabounx B paboumnx
UCCleI0BaHUI KypCOBOT'O MPOEKTa ImporpaMMax IporpamMmax
TEIUIOTEXHOJIOTHYECKOTO
000pyI0BaHUs
BIaJ€Th HaBbIKAMU aKTHBHas paboTa Ha Brmmonaenue pabor B| HeBbinonHenue
pa3pabOTKU MPOTpaMMbl U |IPAKTHYECKUX 3aHATHIX CPOK, pabor B cpok,
METOIMKH NPOBENEHUS IIPEyCMOTPEHHBIN B | IPEAYCMOTPEHHBIN




OKCIICPUMCHTA

000pynOBaHuUs

TCIIIIOTEXHOJIOI'MYCCKOI'0

pabounx
nporpammax

B pabouux
nporpammax

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJIS 3HAHUI
Pe3ynbTaThl MpOMEXyTOYHOTO KOHTPOJIS 3SHAHHUM OLIEHUBAIOTCS B 7 CEMECTpe
11 ouHOM (opMmbl oOyuenus, 10 cemectpe s 3a04HOM (HOpPMBI 0OyUYEHHUS IO
4eThIPEeX0aJTPHON CUCTEME:

«COTIIUYHO»,
«XOpOoLIO»,

«YZOBJIETBOPUTEIBHOY;
«HEYJOBJIETBOPUTEIBHOY.

K Pe3yabTaThl 00y4eHus, K
OMIIe- XapaKkTepusymouue HTEPUHU
Tenmus cq)gpmp‘:m aynnI:cn, OHEHI/IBZI:HHSI OTian4yHO Xopowo Yaosa. Heynos.
KOMIIETCHIIUH
OIIK-1 [3HaTh UCTOYHUKU U Tect Brimonnenue | Beinonnenue | Boinonnenue B Tecte
pecypcsl tecta Ha 90- | Tecra Ha 80- | Tecra Ha 70- | meHee 70%
Hay4YHO-TEXHUYECKOH U 100% 90% 80% IIPaBUIBHBIX
MaTeHTHOU OTBETOB
HHPOPMALIUH, CIIOCOOBI
ee aHaim3a u (popMbl
OTYETHOCTH
YMETh NOJIb30BATHCS Pemenue 3anaun IIponemonctp | [Iponemonctp | 3anauu HE
HCTOYHUKAMH H CTaHIAPTHBIX peIIeHEI B HUpOBaH HpOBaH BEPHBII| peIIeHBI
pecypcamu MPaKTUIECKUX TIOJTHOM BEPHBIA X0 |Xox pemenns B
HAayYHO-TEXHUYECCKOH U [3amad obBpeMe u pelIeHus OOJBIIMHCTBE
MATeHTHON HH(pOpMAaIH MONMyYCHBI | BCeX, HO HE 3amaq
BEpHbBIE MOJIy4eH
OTBETHI BEPHBIN OTBET
BO BCEX
3a/1ayax
BIIaICTh HABBIKAMU Pemenue 3anaun IIpoxgemonctp | Ilponemonctp | 3amaun He
MOMCKa, aHaJIn3a 1 MIPUKIIATHBIX pelieHsl B WpOBaH WMPOBaH BEPHBIN| pEIICHBI
coctaBneHus: GopMm 3a/1a4 B MOJTHOM BEPHBIN X0/ |X0J pereHus B
OTYETHOCTH JJIs KOHKPETHOU obbeme u pereHus OOJBIIMHCTBE
TpeOyeMoit MIPEeIMETHOM MONMy4YCHBI | BCeX, HO HE 3amaq
HHPOPMALIUH TIPH obxacti BEPHEIC MOJy9YCH
MIPOEKTHPOBAHUHT OTBETHI BEPHEII OTBET
BO BCEX
3a/1a4ax
OIIK-2 |3HaTh OCHOBHBIC 3aKOHHI [TecT Brinonnenue | Bommonnenue | BoimonHenue B Tecte
JIBMDKEHUS TTIOTOKA, tecta Ha 90- | Tecra Ha 80- | Tecrta Ha 70- | menee 70%
HepeHoca TerIoBoit 100% 90% 80% MPaBUIIBHBIX
SHEPTUH, TEOPUU OTBETOB
MIPOYHOCTH
YMETb UCTIOJIb30BATh Pemienne 3amaun IIponemonctp | [Ipomemonctp | 3amaun He
OCHOBHBIE YPaBHEHHS  |CTaHIAPTHBIX pelieHbl B WMPOBaH WMPOBAH BEPHBIN| PpEIICHBI
0e3MOMEHTHOM 1 MPAKTHIECKHUX MOJTHOM BEPHBIN XOJ] | X0 pelieHUs B
MOMEHTHOI TEOPUH 3a1a4 o0BeMe u pelieHus OOJBIIMHCTBE
TIPOYHOCTH JIJIS PETLISHUS TOJIYYEHBI | BCeX, HO HE 3amaq
HMHXEHEPHBIX 3a]a4 BEpHbIE MOJIy4eH
OTBETHI BEpHBIN OTBET
BO BCEX
3a/ayax
BJIQJIETh HaBBIKAMU Pemenue 3angauun IIponemonctp | [Iponemonctp | 3anauu He
HMHXXEHEPHOTO pacyeTa U |IPUKIaJHbIX peuieHsl B HMpOBaH HMPOBaH BEPHBIN| peLICHbI
MOJICIMPOBaHKs PabOTHI [3a/1a4 B MOJIHOM BEPHBIN X0J | X0 peleHUs B
SHEPTEeTUUECKUX KOHKpETHOU o0BeMe u peuieHus OOJIBIIIMHCTBE
YCTaHOBOK MIPEeIMETHON MONyYEeHBI | BCeX, HO HE 3amad
obnacTu BEpHbBIE TTOJTYYCH




OTBETHl | BEpHBII OTBET
BO BCEX
3ajadax
[1K-4 3HATh MOPSALOK Tect Bremomnnenue | Beinonnenue | BrinonHenue B Tecte
MIOATOTOBKU U tecta Ha 90- | Tecta Ha 80- | Tecra ma 70- | menee 70%
MIPOBEACHUS 100% 90% 80% TIPaBUIBHBIX
9KCTIEPUMEHTA IS OTBETOB
TETIOTEXHOJIOTHYECKOTO
obopynoBaHUs
YMETh COCTaBJIATh Pemenue 3amaun Iponemonctp | IIponemonctp | 3amaum He
MIPOrpaMMy U METOAMKY |CTaHIapTHBIX pCIICHEI B MpPOBaH MPOBAH BEPHBIH| pEIICHBI
THIIOBBIX MPaKTHIECKNX TIOJTHOM BEPHBIN X0 |X0J peuieHus B
9KCHEPUMEHTANbHBIX 3agau o0BeMe U peleHus OOJIBIIHCTBE
HCCIeI0BaHUH MOJy4eHbl | BCeX, HO HE 3a1au
TEIUIOTEXHOIOT UIECKOT 0 BEpHBIC MOJIy4eH
00opymoBaHUs OTBETHI BEPHBII OTBET
BO BCEX
3aJadax
BIIaZICTh HABBIKAMU Pemenue 3anaun IIpongemonctp | Ilponemonctp | 3amauu He
pa3paboTKU NPOTrPaMMBbI |IPUKIATHBIX pelIeHE! B HpOBaH HUPOBAH BEPHbIN| PpELICHBI
1 METOAWKH TIPOBEICHHMS |3a1a4 B TIOJTHOM BEPHBIN X0 |X0J penieHus B
9KCTIEPUMEHTA KOHKPETHOH obbeme u pemeHns OOJIBIIHCTBE
TETUIOTEXHOJIOTHYECKOTO |IPEeAMETHON TIOTy4YeHBl | BCeEX, HO HE 3amaq
obopynoBaHuUs obnactn BEpHBIC MOJTy4YeH
OTBETHl  |BEpHBIH OTBET
BO BCEX
3a1adax
7.2 IlpumepHblii mnepedYeHb OLEHOYHBLIX CpeACcTB (THIOBBIE

KOHTPOJIbHBIC 3aJaHUs] MJIM MHBbIE MaTepHasbl, HEOOXOAUMBIC JJIs1 OLCHKH
3HAHUI, YMEHUI, HABBIKOB U (MJIH) ONBITA 1eATEIbHOCTH)
7.2.1 TlpumepHbIii NepeyeHb 3aJaHMi 1JIs1 IOATOTOBKH K TECTHPOBAHUIO
I Ykaxunrte KOJIMYECTBO CTAANM MPOECKTUPOBAHUS

1) 1
2) 2
3) 3
4) 4
5) 5

2 Yto Ha3wpIBarOT TeXHUYECKUM 3aJaHUEM?

1)
2)
3)

MHWHUCTCPCTBAMU

4)

5) mroboi

JNOKYMEHT,

IIPOCKTUPYEMOTO U3ICIHS

TOTOBOP MeXy McrnoHUTENEM U 3aKa34YuKOM

COJEp)KAIMK  TEXHUYECKUE

3 Kakosa niens pa3zpabotku TeXHUIECKOTO MPEII0KECHUS ?
1) ycraHOBJICHHE MPUHITUITHAIBHBIX (KOHCTPYKTUBHBIX, CXEMHBIX ) PEIICHUH
W3JIeTs, JAIOMUX OOIee MPEICTABICHUE O MPUHITUIIE PaObOThl U (VIIH)
YCTPOWCTBE U3JCIIHUSA
2) BBISBJICHHSI JOIIOJIHUTEIBHBIX WM YTOYHCHHBIX TPEOOBAHUH K W3JICITHIO

MCXOJTHBIN TOKYMEHT Ha IPOCKTUPOBAHNE TEXHUIECKOTO 00BEKTa
3aJlaHie Ha KYpCOBOM MPOEKT WK padoTy
YTBEPKIACHHBIN JOKYMEHT Ha pa3pa0dO0TKy pa3IWYHbIMU BEIOMCTBAMU U

XapaKTCPUCTUKHU



(TEXHUYECKHX XapaKTEPHUCTHK, IOKa3aTeseil KayecTBa U JIp.)

3) BBISBJICHUEC OKOHYATEIBHBIX TCXHHMUYCCKUX PCIICHUH, JAFOIIUX TOJIHOE
MPEICTaBIICHUE O KOHCTPYKIIMH U3CIIHS

4) mpoBeJCHWE PACYCTOB M BBIABICHHE COOTBETCTBUH TpPEeOOBAHUAM
Texnuueckoro 3agaHus

5) ompeneneHne ONTUMAIBLHOTO BapuaHTa 00BEKTa pa3pabOTKH

4 D7eKTpOHHASI MOJICIBIO JETAH SIBIISICTCS ?

1) MOKyMEHT, COJEpKalluii W300pa)KCHWE JeTadld W Jpyrue JTaHHbBIC,
HEOOXOMMBIC TSl €€ U3TOTOBJICHUS M KOHTPOJISA

2) NOKYMEHT, COAep AU 3JIEKTPOHHYIO T€OMETPUICCKYIO MOJICITb ACTATN
1 TpeOOBaHUS K €€ M3TOTOBJICHUIO U KOHTPOJIIO

3) MOKYMEHT, cojepiKalmii n300pakeHrne COOPOYHONW SIWHUIIBI U APYTHUE
JaHHbIE, HE0OXOUMBIE JUIS €€ COOPKH (M3rOTOBJICHUS) U KOHTPOJIS

4) MOKYMEHT, COAEpKallliii pacyeThl MapaMeTPOB M BEJIMYWH, HAIpUMED,
pacueT pa3MEpHBIX IIeNel, pacyeT Ha IPOYHOCTh M JIPYTHE BHUJIBI
pacueToB

5) DOKYMEHT, cojaepXKalluii IepeuYeHb JIOKYMCHTOB, BBIMOJIHEHHBIX B
AJIIEKTPOHHOM (hopme

5 O6s3aTenbHBIMU JOKYMEHTAMH JIJIs1 DCKU3HOTO TIPOEKTA SIBIISTFOTCS ?

1) snekTpoHHAs MOJIENb COOPOYHON CIUHHIIBI, YIAKOBOYHBIM YEpPTEK,
YepTex JeTanu

2) depTrex O0Iero BUAA, BEAOMOCTh ICKHU3HOTO MPOEKTa, Ta0apUTHBIH
yepTex, cnenuuKkaims

3) mosicHUTENbHAsI 3aIKUCKa, BEOMOCTh 3CKA3HOTO MPOEKTa

4) TeopeTHUYCCKHI YEPTEXK, MOSICHUTEIbHAS 3alKMCKa, COOPOUHBIN YEpPTEK,
cxema

5) weprexk 00WIEr0 BUAA, WHCTPYKIUS, BEIOMOCTh 3CKHU3HOTO IIPOCKTA,
pacueTsl

6 O0s3aTeNnbHBIMU TOKYMEHTaMHU JUIsl TeXHUUEeCKOro MpoeKTa sSBIISIOTCS?

1) geprex 0OIIEro BHIa, BEIOMOCTh TEXHHYECKOTO MPOEKTA, rabapUTHBIN
4yepTex, cnenuukaims

2) SJCKTPOHHAS MOJE]Ib COOPOYHOW EIMHUIBI, YINAKOBOYHBIA YEPTEK,
YepTex JeTaiu

3) depTexk 0O0IIero BUAa, MHCTPYKIUS, BEIOMOCTh TEXHHUYECKOTO MPOEKTa,
pacyeTsl

4) yeprexx  0OWIErOo  BHMJA, BEIOMOCTh  TEXHHUYECKOIO  IPOEKTa,
MOSICHUTEIbHAS 3aIHCKa

5) mosicHUTENBHAs 3aMKUCKa, BEIOMOCTh 3CKA3HOTO MPOEKTa

7 OOs3aTeNbHBIMA  JOKYMEHTaMU U1 TEXHUYECKOro MpeIoKEHUs
SIBJISTFOTCS1?
1) BemoMoCTh crienuQUKaIHii, MOHTAXKHBIA YEPTEK, USPTEXK ISTAITH



2)

3)
4)

5)

mporpaMma M METOJMKA HCHBITAHUM, BEAOMOCTh TEXHUYECKOTO
PEIJIOKEeHUsI, Ta0apUTHBIN YepTexk, crielupuKais

MOSICHUTENbHAS 3aMMCKa, BEIOMOCTh TEXHUYECKOTO MPEJIOKEHUS
cXema, TEOPETUYECKUN YepTekK, MOSICHUTEIbHAs 3amlucka, COOPOYHBIN
4epTex

yepTek O0OIIero BHUAA, HWHCTPYKIHUSA, BEIOMOCTh TEXHHUYECKOIO
PEJIOKEHUS, PACUEThI

8 Urto Takoe mpOYHOCTH?

1)

2)
3)
4)

5)

CBOMCTBO Marepuaa COMNPOTUBIATHCA Pa3pyLICHUIO MOJA JACHCTBUEM
BHYTPEHHUX HAaNpPsLKEHH, BO3ZHUKAKOUIMX MOJ BO3ACHCTBUEM BHEIIHHX
CHII

XapaKTEPHUCTHKA HA/ICKHOCTH COBPEMEHHBIX U COBEPILEHHBIX arperaToB
U YCTaHOBOK

CBOMCTBO MarepHalia BbIAEPKMBATh KaK BHEIIHUE, TaK M BHYTPEHHUE
Harpy3Ku

CHOCOOHOCTh KOHCTPYKILMU COXpaHSITb CBOE TEKYLIEE pPABHOBECHOE
COCTOSIHHE IIPY HAJIMYNHN BHEIIHUX BO3JAEHCTBUN

CBOMCTBO KOHCTPYKIIMU COXPAHATH pab0OTOCIIOCOOHOCTD O HACTYIUICHHUS
IPENEIBHOTO COCTOSHHUS

9 Yro Takoe KapOCTOHKOCTH?

1)
2)
3)
4)

5)

COIPOTHUBJICHUE MaTEpralia OKUCICHHIO IPU BEICOKOUW TEMIIEpAType
CIIOCOOHOCTh ~ KOHCTPYKIIMOHHBIX  MarepuajoB  paboTtarh  TOJ
HaMpspKEHUEM B YCJIOBUSIX TOBBIIICHHBIX TeMIiepatyp 0€3 3aMeTHOM
OCTATOYHOMU JehopMaliii U pa3pyieHUs

4) crnoCOOHOCTh KOHCTPYKIIMHM COXPAHATh CBOC TEKYIIEE PaBHOBECHOE
COCTOSIHHE TTPY HAJTMYUM BHEITHUX BO3ACUCTBUMI

CITIOCOOHOCTH DJIEMEHTOB JIe(POPMHUPOBATHCS TIPH BHEITHEM BO3JICHCTBUU
0€3 CyIIECTBEHHOTO U3MEHEHUS TEOMETPUUYSCKUX pa3MepOB

CBOMCTBO KOHCTPYKIIHM COXPAHATH pa00OTOCIIOCOOHOCTD IO HACTYIIIICHUS
NPEAETBHOTO COCTOSHUSA

10 YTo Takoe yCTOMYMBOCTH?

1)
2)
3)
4)

5)

COMPOTHUBJICHUE MaTepHalia OKUCIECHUIO MTPU BBICOKOM TeMIiepaType
CHOCOOHOCTh ~ KOHCTPYKUMOHHBIX  MaTepualioB  padoTaTh  MOJ
HanpsDKEHUEM B YCJIOBHSIX TMOBBIIICHHBIX TeMIeparyp 0e3 3aMeTHOM
OCTATOYHOMU JehopMaliK U pa3pyLICHUs

CIIOCOOHOCTh KOHCTPYKIIMM COXPaHATh CBOE TEKYLIEE PaBHOBECHOE
COCTOSIHME ITPY HAIMYUU BHEITHUX BO3ACHUCTBUN

CIIOCOOHOCTH 3JIEMEHTOB J1e(hOPMHUPOBATHCS IIPU BHEIITHEM BO3CHCTBUU
0€e3 CyIIECTBEHHOT'O U3MEHEHUS TEOMETPUIECKUX Pa3MEPOB

CBOMCTBO KOHCTPYKIIMU COXPAHATh pabOTOCIIOCOOHOCTD 0 HACTYIUICHHUS
MIPEAEIIBHOIO COCTOSIHUS



7.2.2 IllpumepHBIii IepeveHb 3a1aHUMH I pellleHUsl CTAHIaPTHBIX 32124

1 IIpoBecTn nNaTEeHTHBIE HCCIEIOBAHUS M COCTABUTh OTYET O TIIOUCKE.
3amauell TMATEHTHBIX WCCIEAOBAHUM SIBISIETCS MCCIEIOBAHHWE TEXHUYECKOTO
YPOBHSI, TCHACHIIMM Pa3BUTUS JAHHOM yKa3aHHOW mMpernojaBaTeleM TEMBbI IO
ocHOBHBIM BenymnuM ctpaHaMm (Poccusi, CIIIA, Kuraif) Ha OCHOBE MaTEHTHOU U
Hay4HO-TeXHUUYeCKoi nHdopmanuu. ['mybuna noucka cocrasiusier 10 ier.

2 Jlaiite onpezenenne GU3NIECKOro Gt U YCIOBHOTO Go 2 Mpe/ea TEKYYeCTH.
B kakux ciyyasix onpeenseTcs Ta Wik UHas MPOYHOCTHAS XapaKTEPUCTUKA?

3 JIns W3rOTOBJIEHUS IIATyHAa KOMIIpeccopa TpeOyeTcsl CTallb, UMEOIast
Takue Mexanudeckue cBoictBa: o = 500 Mlla, & = 35 %. K kakoii rpynme craiei
110 HA3HAYEHUIO JOJDKHA MPHUHAJJIEkKATh 3Ta CTajlb, CKOJIBKO B HEH yriiepojaa, Kak
OHa MapKHUpyeTcs?

4 ]JInst N3roTOBJIEHUS MOJIOTKA HEOOXOANMA CTallb, UMEIOIIAsl B OTOXKKEHHOM
coctostHuM TBEpHocTh 1o bpunemmo 2000 MIIa. K kakoi rpymnme craneil mo
Ha3HAYEHUIO JOJDKHA MPUHAJIEKATh 3Ta CTallb, CKOJIBKO B HEM YIJIepo/1a, KaK OHa
MapKUpyeTcs?

5 Ilpu rubke cranbHOU TpyOBI Ha OMpaBKE Marepuan TPYObl HUCIBITHIBACT
MakcuMalibHOe yanuHenne a0 0,4. W3 kakoi yriepoaucTod CcTalid JOJKHA
ObITh HW3TOTOBJIEHA TpyOa, yTOOBI MpHU TMOKE HE OBUIO HAJPHIBOB MeTaia?
[Ipenen mpoyHOCTH CTaNK TP 3TOM He JA0bKeH ObITh Hibke 400 MITa.

6 Tsara nmoaBecku Ipy3a UCHBITHIBAET pabouee Hanpspkenwe ¢ = 150 MIla.
Kakyro noaxoasuryto no npo4HocTy ctaib cienyeT Beioparsh u3 'OCT 1050-88 nis
W3TOTOBJICHUSI TSTU, €CJIU 3arac MPOYHOCTH MO HOPMaJIbHBIM HANPSHKEHUAM IS
CTaJel TaKoro TUIa COCTABIAET NG = 37

/7 Onpenenuth  TOJIIMHY  CTEHKH  UWIMHIPUYECKOM  oOeyalku
TOPU30HTAJIBHOIO TEIMIOOOMEHHOIO ammapara ¢ auameTrpoM d=1 M W JUIMHOU
| =13 M, paGoTaromero no/i BHyTpeHHUM H30BITOYHBIM JJaBJICHUEM pabodeil cpesibl
p=1 MIla ¢ Temmeparypoii t=50°C . Marepuan obeuaiiku 03XH28M/IT,
ko3 dunmeHT cBapHoro mBa ¢ =1,0. CymmapHas nprbaBKa K pacdeTHOMN TOJIITUHE
CTCHKU C=0,3MM.

8 OnpenenuTh TOMIMHY CTEHKHU [MWIMHAPUIECKON 00eYaiiki BEpTUKATIBLHOTO
TEMJI000MEHHOTO anmapara ¢ TMaMeTpoM
d=2 M ® BbICOTOM H =12 ™M, paboTaromero mMojJ BHYTPEHHUM H30BITOYHBIM
naBjacHueM pabodeit cpeasl p=0,9 MIla ¢ mioTHOCTBIO cpeabl p=800kr/mM® C
teMmneparypoir t=150°C . Marepuan oOeuaiiku 08X22H6T, xorddunuent
ceapHoro mBa @=0,85 . Hegocraromme WCXOAHBIE JAHHBIE MPUHATH
CaMOCTOSITEIIBHO.

9 Onpenenuths  TONIMMHY  CTEHKM  WJIMHAPUYECKOM  oOedailku
TOPU30HTAJIBLHOTO TEIJIOOOMEHHOTO anmapara ¢ BRyTPEHHUM quaMeTpoM d =3 M u
mHOM | =8 M, palotaromero moj BakyymoM p, =0,6 klla ¢ Temmeparypoii
t=150°C . Marepuan oOeuaiiku 20K, koaddumnuent cBapHoro mmBa ¢=0,9 .

Henocraromume ncxoauple JaHHbIE NPUHATH CAMOCTOSITEINBHO.
10 Ha ucneiTanue noctaBieHo N, u3aenuid. 3a BpeMs t BBIIIIO U3 CTPOS



n(t) u3nenui, a 3a MHTEpPBal BpPEMEHM t+At BBIIUIO U3 CTPOs eme n(At)
m3zenuid. HeoOXoAMMO BBIUMCINTB BEPOSTHOCTh OE€30TKa3HOW paboTel P(t) u
P(t+At), 4acTOTy OTKa30B a(t) M HHTEHCUBHOCTb OTKAa30B A B IIPOMEKYTKE
BPEMEHHU OT t 10 t+At.

7.2.3 llpumepHbIii NepedeHb 3aJaHUil AJ1s1 pellleHUs1 NPUKJIATHBIX 327124

1 JIBa maTepuana UMEIOT PaBHYIO MPOYHOCTh, HO PA3IMYHYIO MJIACTUYHOCTb.
KakoMy 13 HUX cleAyeT OTAATh MPEANOYTEHUE C TOUKH 3pEHUs] HaIEKHOCTH MPU
paboTe B yCIOBUSX PACTSIKEHUA?

2 V3 mpoYHOCTHBIX pPAacUETOB TMOJYYEHO, YTO JJIsi HM3TOTOBIICHHUS Baja
HEeoOXoJMMa CTajb ¢ mpenesoM npoyHoctd 6B = 450 MIla u oTHOCHUTENbHBIM
ymuHenueM 6 = 35 %. Ha ckmane 3aBoja umeercs craib mapok 10, 20, 30, 45.
Kakune W3 mepeuncieHHbIX CTaleld OTBEYAIOT TPEOOBAHUAM, MPEIBIBISIEMBIM K
MEXaHUYECKUM CBOMCTBaM Marepuasa Baia?

3 Jletanu, U3roTOBJIsIEMbIE U3 MPYTKOB Meau auaMeTpoM 20 MM, JOJIKHBI
uMetTh npenen npounoctd 300 MIla. Mexay Tem Ha 3aBojie UMEETCs MeAb B
npyTKax OoJbllIero auaMmerpa ¢ mpeaesnom npoynoct 220-250 MIla. Moxuo nu
UCITI0JIb30BATh UMEIOIIUICS METalJI, TOBBICUB MPOYHOCTh MEAHBIX NMPYTKOB? Ecnu
MO’KHO, TO YKaKUTE, KaKUM CIOCOOOM 3TO MOXKHO CHeJaThb U Kakoe ISl 3TOTO
noTpedyercst obopyaoBaHue?

4 B KOTENbHBIX YCTAHOBKAaX 4acTO HAOIIOAAETCS 3HAYUTEIBHOE YCUJICHHUE
KOpPpPO3WHU B ydacTKax MeTajia, MPUICTAIONINX K 3aKIENKaM W B MeCcTax HM3ruda
rpetox Tpyod. OOBSCHUTE BO3ZMOXKHYIO MPUYMHY TOTO SBIICHUS, CBSI3aHHYIO C
W3MEHEHHEM CBOMCTB MeTajlla pu nepepaboTke B U3IEIHE.

5 OnpenenuTs TONIMHY CTEHKH JIUTUITUYECKOTO JHHINA TOPU30HTAIBHOTO
TEIJIOOOMEHHUKA C BHYTPEHHMM JAuaMeTpoM d=0,6m , paboTaromero mnoj

BHYTPEHHMM H30BITOYHBIM AaBieHHEeM p=0,3MIla W TeMIlepaTypour t=125°C.
BrIcoTa BBIMYKJIOW YacTH JHHUINA COCTaBisAeT H =250 mm. Marepuan nauma Ct3.
CymMmapHas mprubaBKa K paC4€THOM TONIIMHE CTEHKH C=15mmM .

6 Omnpegenuth  TOMIMUHY  CTEHKA  TOPOCHEPUUYECKOTO  JAHHINA
TOPU30HTAJIBHOTO TEIUIOOOMEHHHKA C BHYTPEHHUM JuamMeTpoM d=0,6m |,

paboTaromiero TOJA BHYTPEHHUM M30BITOUYHBIM JaBieHUEeM p=0,3MIla U
temneparyport t=125°C. Tun mauma A. Marepuan gauma Ct20. CymmapHas
npubaBKa K pacYeTHOM TOJIIMHE CTEHKH C=1,2 MM .

7/ Onpenenuts TOJIMMHY CTEHKU IJIOCKOW KPBIIIKK THMA | TOPU30HTAIBHOTO
TEIJI0OOOMEHHUKA C BHYTPEHHHM JAuaMeTpoM d=0,6m , paboTaromero Mo
BHYTPEHHUM U30BITOYHBIM AaBieHHEeM p=0,3MIla W TeMmIepaTrypou t=125°C.
Martepuan mauma Ct3. CymmapHas mpubaBka K pacdeTHOW TOJIIMHE CTEHKU
c=15mm.

8 OmnpenenuTh TONIMHY CTEHKH KOHUYECKON OO€Uallku C JuaMeTpoM
D.,=08m , U yraioM «=60° paboOTaOEro MOJ BHYTPEHHUM H3OBITOYHBIM

JaBjieHueM p=0,9MIla C IUIOTHOCTBIO pabodeir cpenbl p=850kr/m° W



temneparypoil t=250°C . Marepuan nuuma Ct3. Henmocrawmomme uCXOAHBIE
JAHHBIE IPUHATH CAMOCTOSITENBHO.

9 Ilpu mnomomu crneuuagIu3upoOBaHHOTO MPOrPAMMHOIO 00ECTICUEHMS
«ITACCAT» paccuutaTh Ha NOPOYHOCTh BEPTUKAIBHBIM ammapar, WUMEHOUIUN
UUIMHAPUYECKYI0 00€4aiiKy M 2 KpblIKW. BHyTpeHHU auameTp ammaparta D, ,
BbICOTa H . Anmapat paboTaeT ol BHyTPEHHUM H30BITOUYHBIM JIaBlIeHUEM paboueit
cpenbl P, C IUIOTHOCTBIO p W Temueparypou T, . B BepXHEM IHHILNE UMEETCH
LEHTPAJIBHO PACHOJIOKEHHOE HEYKPEIUIEHHOE OTBEPCTHE aHaMeTpoM D, , a B
HWKHEM — HAJIE)KHO YKPEIUIEHHOE OTBepcTHE auamerpoM D, . OtaenbHbIE
KOHCTPYKTUBHBIE 3JIEMEHTHI alrapaTa BblIOpaTh CaMOCTOSITENBHO.

10 Hcnonp3ys mporpammy «ITACCAT», paccunTaTh TONIMUHY KOXKYyXa U
TPYOHBIX PEIIETOK YETBIPEXXOAOBOIO KOXYXOTPYOHOr0O TEIIOOOMEHHHUKA C
HEMOJABW)XHBIMU pemeTkamu. Mcxonneie gannsie. TpyObl: 25x2 MM, mar 30 mwm,
nasienne 1,2 Mlla, remneparypa 80 °C. Koxyx: muamerp 500 mMm, nasnenune 0,4
MlIa, remneparypa 160 °C. Marepuain crainp 20.

7.2.4 TlpumepHblii nepevyeHb BONPOCOB /1JIsl MOATOTOBKH K 3a4eTy
He npenycMoTpeHO y4eOHBIM TUIAHOM
7.2.5 IlpuMepHblii IepevyeHb BONMPOCOB /JIsl MOATOTOBKH K IK3aMeHY

1. HWmxeHepHas MeETOAWKAa pacueTa MWIMHIPHYECKMX o0eJacKk, Ha
YCTOMYMBOCTH MPHU BHEITHEM U30BITOYHOM JIABJICHUU.

2.  UmxeHepHas MeToJMKa pacyeTa 00euaek, Harpy>XKeHHBIX OCEBBIM
PaCTSATUBAIOIIMM YCHJIMEM, OCEBBIM CKUMAIONTUM YCHIIUEM.

3. UWmxenepnas  meTonuMka — pacuera  oOedaek,  Harpy>KeHHBIX
U3TUOAIOIMM MOMEHTOM, MOTIEPEYHBIMU YCUITHSIMHU.

4.  HwuxeHepHas MeTOJIWMKa pacyeta oOedaek, paboTaromux MoJ

COBMECTHBIM JEHCTBUEM HArpy3oK (HApy>KHOE€ JaBJIEHHE, OCEBOE CKMUMAIOILEE
yCWIIH€, U3ru0aoInii MOMEHT, IOTIEPEYHOE YCUIIHE).

5. HmxeHepHas MeTOJIMKa pacuera UWIMHAPUYECKHX O00edaeKk C
KOJIbIIAMU KECTKOCTH, HATPY>KEHHBIX BHYTPEHHUM U30BITOYHBIM J1aBJICHUEM.

6. Konuueckue obeuaiiku. PacueTHble cXeMbl U pacyeTHbIE MAPaMETPhI.

7.  VmxeHepHass MeTOAMKa pacuera TIAJKUX KOHUYECKUX OOeyaek,
Harpy>KeHHBIX BHYTPEHHUM H30BITOYHBIM JaBICHUEM.

8.  HmxeHepHas MeTOAMKa pacyeTra TJIaJKUX KOHHMYECKHX oOedaek,
Harpy>K€HHbIX HapYKHBIM JIaBIICHUEM.

9.  UmnxeHepHas MeTOJMKA pacueTa IIUITHUECKUX U MOTyCchepruiecKux

JTHUILI, HArPY>KEHHBIX HAPY>KHBIM JIaBJICHUEM.

10. BumsiHME HECKOJIBKHX OTBEPCTUH B DJEMEHTAX armapaToB Ipyr Ha
napyra. OIMHOYHBIE OTBEPCTUSA B COCY/axX W ammaparax. Y CJIOBHE YKpEIUICHUs
OJIMHOYHBIX OTBEPCTHIA.

11. Iryuepsl. OCHOBHBIE TUIIOBBIE KOHCTPYKITUH.

12. ®nanneBoe coequHeHre. OCHOBHBIE TUITIOBBIE KOHCTPYKIIUH.

13. IlIporpaMmHBI€ TMPOAYKTHI ISl TPOCKTUPOBAHUSI DHEPTETUUECKUX
ycranoBok: ITACCAT, KOMIIAC, Word. Llens, BoImonHsIeMbIe 3aaa4ud, padoTa,



oopmiieHHEe TOKyMEHTAIIHH.

14. Kpurtepuu HaJIC)KHOCTH.

15. KonuyecTBeHHBIE XapaKTEePUCTUKHU HAJCKHOCTU
HEBOCCTAaHABIIMBAEMbIX U3JICIIUM.

16. HaneXHOCTh BOCCTaHABIMBAEMbIX M HEBOCCTAHABIMBAEMbIX U3JICIIHM.

17. Kpurepuun Hae>KHOCTU BOCCTAaHABIMBAEMbIX U3CIIUN.

18. [Ilpukupounsiii  pacuer HajgexHocTH. Jomymenus. Cnydau
PUMEHEHUS.

19. OpuentupoBouHbIii pacdyer HagexkHocTH. Jomymenusa. Crydan
PUMEHEHUS.

20. TexHuueckue TpeOOBaHUS K TEINIOOOMEHHBIM amnmapaTam.

21. IlpaBuna sKcITyaTaluu TEIIOOOMEHHBIX anmapaToB.

22. Texauueckue TpeOOBAHUS K CYIIMIIBHBIM YCTaHOBKaM.

23. IlpaBuia sKcCrutyaTaluu CyIIUIbHBIX YCTAaHOBOK.

24. TexHuuyeckue TpeOOBaHMSI K BBIIIAPHBIM YCTAaHOBKAM.

25. IlpaBuia sKcCruTyaTaluu BhIMAPHBIX YCTAHOBOK.

26. TexHuueckue TpeOOBaHUS K PEKTUDHUKAIMOHHBIM YCTAHOBKAM.

27. llpaBunia sKcrutyaTanuu peKTU(UKAITMOHHBIX YCTAaHOBOK.

28. DkcrulyaTallMOHHash — JoKyMeHTauus.  OnepaTuBHBIX — KYypHall
OmnepatuBHasi cxema TEIUIOBBIX ceTel (BOMASHBIX, MApOBBIX, KOHIECHCATHBIX).
OmnepaTuBHas CXeMa UCTOYHUKA TETUIOTHI.

29. DkcrutyaTanioHHash JokyMmeHTanus. [lepedueHp kamep W KaHaJoB,
MOJIBEP>)KCHHBIX OMACHOCTH TPOHMKHOBEHUs Ta3a. [lepedenp oOopymoBaHus,
HAXOJSIIETocs B ONMEpPaTHBHOM YIPABIEHWU W BeldeHUH aucrietdepa. [Iporpamma
MEPEKITIOUCHUSI.

30. DOkcruryatanmoHHas JokyMeHTamus. CXeMbl TEIUIOBBIX — Kamep
(HACOCHBIX CTaHIIMM, TEIJIOBBIX MYyHKTOB). JKypHanm 00XOII0OB TEIJIOBBIX CETEH.
JKypHaun pacniopsikeHuil.

31. DOkcruyatanmoHHas nokymeHTanus. JXKypHan ydeTta padoT 1o Hapsigam
U pacnopspkeHusM. JKypHai 3asiBOK Ha BbIBOJI 000pyoBaHMs U3 padboThl. KypHan
ne(deKTOB U HETOJIaJOK C 000PYJOBAaHUEM.

32. DOKcrulyaTaluoHHash  JOKYMEHTanus. TeMmrepaTypHblii  rpaduk
HEHTPAJIbHOIO PETYIUPOBAHMUS CHUCTEMBI TeIlocHaOkeHus. IIbezomeTpuueckue
rpaduku. PexxuMHas kapra.

33. OkcrulyaTanMoHHass JIOKyMeHTauusa. ['paduk orpaHuyeHud
orkmoueHuii.  JKypHam ~ ydera  MpOBEACHUS  MPOTUBOABAPUHHBIX |
IIPOTUBONOKAPHBIX TPEHUPOBOK. XKypHan yuyera coctosiHusa KUIIHA.

34. [IlpaBuma HdKcIUTyaTalliu TEIUIOBBIX ceTed. Buapl JAOKyMeHTaIWH,
MoJIJIeKaIIeH MOCTOSTHHOMY XpaHeHuto. Heo0xoaumble 0003HAYCHHUS.

35. IlpaBumma 3KcITyaTaluy TETUIOBBIX ceTeil. McmbiTanwusi, mpoBOauMBbIe
0 3aBEPIICHUIO CTPOUTEIHCTBA.

36. IlpaBuma H3KCIUTyaTaiMd TEIUIOBBIX ceTeid. [lomkimrodeHne w myck
TEIIOBBIX CETEU.

37. Tekymas sKkcrtyatauus TeruioBbix cereil. HaOmromenune. O6xox.
TpebGoBaHus K yTEUKE TETNTIOHOCUTEIS.



38. Texkymas 3KkcrTyaTanus TEIUIOBBIX ceTell. TpeOoBaHUS K TaBIEHUIO U
TEMIIEpaType B MOAIOIIEH 1 00paTHOM MaruCTpasx.

7.2.6. MeToauka  BBICTABJIEHUSI OLEHKH TIPH  NPOBeJeHUU
MPOMEKYTOUYHOM aTTeCTAUN

3a4eT ¢ OIEHKOM M 9K3aMeH MPOBOISATCS MO OMiIeTaM, KaKIbId U3 KOTOPHIX
COJNEP)KUT 2 Bompoca W 3amady. Kaxaplii TpaBUIBHBIA OTBET Ha BOIPOC
oneHnBaercs 1 GaioM, 3aaua oneHnBaercs B 3 6ayuia (3 6ayuia BepHOE pelieHne u
1 Gan 3a KaKIbIi BEpHBIN OTBET). MaKkCHUMalIbHOE KOJIMYECTBO HAOpaHHBIX OAJIIIOB
5.

1. Onenka «HeynoBneTBOpUTEIHHO» CTAaBUTCS B CIy4yae, €ClId CTYJIEHT He
permi 3a1aqy.

2. OneHka «Y IOBJIETBOPUTEIHHOY CTABUTCS B CIIydae, €CIM CTYACHT PEIIrl
3a7a9y ¥ He OTBETHJI Ha BOIIPOCHI.

3. Omnenka «Xo0poIo» CTaBUTCS B Clydae, €ClIM CTYICHT PEIIni 3a1aqy 1
OTBETHJI Ha OJIMH BOTIPOC.

4. Ouenka «OTIMIHOY» CTABHUTCS, €CJIH CTYICHT PEUITWII 33/1a4y U OTBETHJI Ha
JIBa BOIIPOCA.

7.2.7 IlacnopT OlleHOYHBIX MATEPHAJIOB

Kon
KonTponupyemblie pa3aenst (TeMbl) N HaumenoBanue
Ne i/m KOHTPOJIUPYEMOU
JIUCITAIIIHHEI OIIEHOYHOTO CPEJICTBA
KOMIICTCHIUH
1 BBenenne OIIK-1, OIIK-2 Tect
2 O6mue Bompocs! npoektupoBanus  |OIIK-1, OIIK-2 Tecr, pemienue 3anauy,
KYpPCOBOM IPOEKT
3 [IpoektupoBanue snemenToB|OIIK-1, OIIK-2 Tecr, pemienue 3anauy,
SHEPTEeTUYECKUX YCTAaHOBOK KYpPCOBOM MPOEKT
4 HanexxHocTh snepretuueckux |OIK-1, OTIK-2, Tecr, pemienue 3anauy,
YCTaHOBOK I1K -4 KYpPCOBOM MPOEKT, IK3aMEH
5 OcobenHocTH skcrmryararuu|OINK-1, OTTK-2, TecT, pemenue 3ana4,
TEIUIODHEPTETUYECKUX YCTAaHOBOK I1K -4 KYpPCOBOM MPOEKT, IK3aMEH

7.3. MeToauueckue MaTepuajibl, ONpeAeIsiiONIAe  TNPoUEAyPbI
OLICHMBAHUSA 3HAHUI, YMEHHUI1, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH

TecTupoBaHWe OCYIIECTBISETCA, JUOO TIPU TOMOIIM KOMIBIOTEPHOM
CHUCTEeMbl TECTUPOBAHMS, JMOO C HCIOJH30BAaHHWEM BBIJIAHHBIX TECT-3aJaHUN Ha
OymaxkHom Hocutene. Bpems TectupoBanus 30 MMH. 3aTeM OCYIIECTBIISIETCS
IPOBEPKA TECTA 3K3aAMEHATOPOM U BBICTABISECTCSA OLEHKA COTJIACHO METOIAUKH
BBICTABJICHUS OLICHKH MPU MPOBEJACHUU MTPOMEKYTOUHON aTTECTALINHU.

Pemenve craHmapTHBIX 3a1ad  OCYIISCTBISIETCS, JMOO TPHU TOMOIIU
KOMITBIOTEPHON CHUCTEMBI TECTHPOBAHUSA, JINOO C UCTIOIH30BAHUEM BBIJAHHBIX 33144
Ha OyMakHOM HocuTene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBISETCS
IIPOBEPKA PEUICHUS 3a1ad JK3aMEHATOPOM M BBICTABIAETCA OLEHKA, COIVIACHO
METOJAMKH BBICTABJICHUS OLIEHKH MPH IMPOBEICHUH IPOMEKYTOUYHON aTTECTALIUH.

Pemienve mnpukiIagHBIX 3a7ad  OCYIIECTBIAETCS, JHUOO TPU TOMOLIU
KOMITbIOTEPHOM CUCTEMBI TECTUPOBAHUSA, JINOO C UCTIOIB30BAHUEM BhIJAHHBIX 3a1a4




Ha OyMakxHOM HocuTene. Bpems pemenus 3agad 30 muH. 3aTeM OCYIIECTBISETCS
IIpPOBEpKa PEIICHUS 3a7ad 3K3aMCHATOPOM W BBICTABIISCTCS OIEHKA, COTJIACHO
METOJIMKH BBICTaBJICHUS OIICHKHU IIPH MPOBEACHUN ITPOMEKYTOUHOMN aTTCCTAIIHH.

3ammTa KypcoBoi paboThI, KypCOBOTO MPOEKTa WK OTYETa 110 BCEM BUJIaM
MIPAKTUK OCYIIECTBIISCTCS COTJIaCHO TpeOOBaHUSM, NPEIbABIICMBIM K padoTe,
OIMCAHHBIM B METOJIMYECKHUX MaTepuaax. [IpuMepHOe BpeMs 3alluThl Ha OJTHOTO
cTyneHTa coctanisier 20 MuH.

8 YYHEBHO METOAUYECKOE U UH®OPMALIMOHHOE
OBECIHEYHEHME JUCIHUIIJIMHBI)

8.1 IlepeueHb Yy4eOHOIi JHMTEpPaTypbl, HEOOXOAUMOW /IJIsI OCBOEHHS
TUCHMILTHHBI

1 KoxyxoB H.H. IIpoexTtupoBaHHE 3JIEMEHTOB TEIJIO3HEPIETHUYECKUX
ycranoBok / H.H. Koxyxos, N.I'. [Ipoznos. ®I'BOY BIIO «BI'TY», 2014. — 314 c.

2 llpaBuia TEXHUYECKOM OHKCIUTyaTallMM TEIJIOBBIX SHEPrOyCTAHOBOK :
nocobue. - HoBocubupck : Cubupckoe yHMBEpCUTETCKOE M3narenscTBo, 2009. -
192 c. - ISBN 978-5-379-01227-4.

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

3 [IlpaBunma TeXHMYECKOW OKCIUTyaTalldM CHCTEM U  COOPYKECHHM
KOMMYHAIILHOTO BoJjocHaOkenus u kananu3anuu MJIK 3-02.2001. - HoBocubupck

:  Cubupckoe yHHMBEPCHUTETCKOE wu3marenbcTBo, 2007. - 128 c. - ISBN
978-5-379-00348-7. URL.: http://biblioclub.ru/index.php?page=book&id=57353

8.2 Ilepeyenb WH(POPMANMOHHBLIX TEXHOJOTHiH, HCNOJb3yeMbIX NPH
OCYLIECTBJICHMH 00pa30BaTe/JIbHOIO IMpoLecca MO JAUCHUILIMHE, BKJINOYas
nepeYeHb  JIMIEH3HMOHHOr0  INPOIrpaMMHOro0  olecme4eHHsl, PecypcoB
UH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOMN ceT « UHTEepHET», COBPEMEHHBIX
npogecCHOHAIBHBIX 023 JaHHBIX U HH(POPMALMOHHBIX CNIPABOYHBIX CHCTEM:

JIutieH3noOHHOE IPOrpaMMHOE 0OCCIIeUeHHE:

- Windows Professional 8.1 (7 u 8) Single Upgrade MVL A Each
Academic (MHOTOMOJIL30BATEIbCKAS JTUIICH3HS )

- ABBYY FineReader 9.0

- LibreOffice

Pecypcsl nHGOpMAITMOHHO-TEIEKOMMYHHUKAITMOHHOU ceTH « THTEepHET»:
http://www.edu.ru/
O6pazoBatenbHbIi noptan BI'TY

NudopmarimonHbie CripaBOYHbIC CUCTEMBI:
http://window.edu.ru
https://wiki.cchgeu.ru/



COBpCMGHHBIG HpO(i)GCCI/IOHaJ'II)HI)IC 0a3ml JaHHBIX:

CaliT TeroTeXHUKa
Anpec pecypca: http://teplokot.ru/
MUHHUCTEPCTBO SHEPTETUKU
Anpec pecypca: https://minenergo.gov.ru/
Yeptrxu.ru

Anpec pecypca: https://chertezhi.ru/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMASI JIJIs1
OCYHECTBJIEHUSA OBPAZOBATEJIBHOI'O ITPOLECCA
1. Cpnenpanmu3upoBaHHAs  JIGKUMOHHAs  ayJuTOpHs,  OCHAICHHAs
00opya0BaHUEM JI JEKIIMOHHBIX JEMOHCTPALUA U MPOSKUMOHHON ammapaTypoi
(aym. 306/3).
2. JlucnnenHbli K1acc, OCHAUIEHHBIM KOMIIBIOTEPHBIMU MPOTpaMMaMU IS
MIPOBEICHUSI MPAKTHUECKUX 3aHsATul (aya. 304/3).

10. METOAUYECKUE YKA3ZAHUA JJIA OBYYAIOLIUXCH 110
OCBOEHMUIO JUCIIUIIJIMHBI (MOY JIS)

[Io mucnnmmue «IIpoekTupoBaHME W IKCIUTyaTauus 3SHEPreTUYECKUX
YCTAHOBOK» YMTAIOTCS JEKIIUH, TPOBOJATCS MPAKTUYECKUE 3aHATHS, BBIITOIHAETCS
KYPCOBOH ITPOEKT.

OCHOBOM M3y4YE€HHs] JUCHUIUIMHBI SBISIFOTCA JIEKIWHM, HA KOTOPBIX
U3JIaraloTcs HauOoJee CyIIeCTBEHHbIE U TPYAHbIE BONPOCHI, a TAK)XKE BOIPOCHI, HE
HalleAIIne OTPAKEHUS B YYEOHOU JTUTEpATYpE.

[IpakTHueckue 3aHATHS HANpaBlIEHbl HAa MPUOOPETEHHE MPAKTUYECKUX
HaBBIKOB TIATEHTHBIX MWCCIICIOBAHMM M pacyeTra Ha IPOYHOCTH JIIEMEHTOB
TEIJIOMAaCCOOOMEHHBIX ~ YCTAHOBOK. 3aHSATUSl MPOBOJATCS IyTEM pEIICHUS
KOHKPETHBIX 3374 B ayAUTOPHH.

Meronuka BBIITOJIHEHUS KYpPCOBOTO IIPOEKTA U3JI0KEHA B
y4e0HO-METOINYECKOM MOCOONH. BBIMOIHATH 3Tanbl KypcOBOrO MPOEKTa JOKHBI
CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKHU.

KoHTponpe ycBOeHHMS Marepuasia AUCUHUIUIMHBI MPOU3BOJMTCS MPOBEPKOU
KYPCOBOI'0 IPOEKTA, 3aIUTON KypCOBOTO ITPOEKTA.

Bun yueOHbIX

. JleAaTenbHOCTh CTyIeHTa
3aHATUI

Jlexuus Hamnucanue koHCIIEKTa JIEKIUN: KPATKO, CXEMATUYHO, IIOCIIE0BATEIBHO
(uKcUpOBaTh OCHOBHBIE TIOJIOXKEHHS, BBIBOJABI, (POPMYIHPOBKH,
0000111eHuUs; TOMeYaTh BaXKHBIE MBICIH, BBIIEIATH KIIOYEBHIE CIIOBA,
TepMuHbl. [IpoBepka TEPMUHOB, MOHATHI C TOMOIIBIO SHIMUKIONEANH,
CJIOBApEeH, CIIPABOYHUKOB C BBIIMCHIBAHUEM TOJIKOBAHUN B TETpalb.
O6o03HaueHue BOMPOCOB, TEPMUHOB, MaTepuana, KOTOpPbHIE BBI3BIBAIOT
TPYJHOCTH, IIOMCK OTBETOB B pEKOMEHAyeMoW sureparype. Eciam
CaMOCTOSITENIbHO HE yAaeTcs pa3oOpaThCs B MaTepuase, HEoOXOIUMO
c(opMyIHpOBaTH BOMPOC U 337aTh MPENOJAaBATENI0 Ha JICKIUU WM Ha
MIPAKTUYECKOM 3aHSATHUU.




[IpakTrueckoe
3aHATUC

KoHcniektupoBaHue  pEeKOMEHIyEMBIX  HCTOYHHMKOB. PabGora ¢
KOHCIICKTOM HCKHHﬁ, IIOoATOTOBKAa OTBETOB K KOHTPOJIBHBIM BOIIPOCaM,
MPOCMOTP peKoMeHAyeMoil nuteparypsl. [IpociaymuBanue ayauo- u
BHJICO3aIMCEH TI0 33JJaHHON TeMe, BBITIOJTHEHUE PACUETHO-TPaQUUECKUX
3aJlaHul, pelIeHne 3a1a4 10 allTOPUTMY.

CamMocTrosTenbHas
pabora

CamocrosarenbHass paboTa CTYAEHTOB CHOCOOCTBYET TIIyOOKOMY
YCBOCHUS y4eOHOTr0 MaTepHaia 1 pa3BUTHIO HABBIKOB CAMOOOPa30BaHMSL.
CamocrosTenbHas padoTa MpeanoaraeT ciaeIyllne COCTaBISIONINE:

- pabora ¢ TekcTamMu: y4eOHMKAaMH, CIIPABOYHHKAMH, JTOTIOJTHUTEIEHON
JUTEPATYPOH, a TAaKKe MPOPadOTKA KOHCIIEKTOB JICKIUH;

- BBIITOJTHEHUE JOMAITHUX 3aJJaHAH U PACueTOB;

- paboTa HaJl TEeMaMU JUIsl CAMOCTOSATEIBHOTO U3Y4YEHUS;

- yyacTue B paboTe CTy/I€HUYECKHX HayYHbIX KOH(EPEHINH, OMMMITHAT;

- MOJITOTOBKA K MPOMEKYTOYHOH aTTECTAIUH.

IToaroroBska k
IIPOMEKYTOUYHON
aTTeCTalluU

['oTOBUTBCS K MPOMEKYTOUYHOM aTTECTALMU CIEYET CUCTEMATUUYECKHU, B
TEUEHHE BCEro cemectpa. MIHTEeHCUBHAs MOJATOTOBKA JOJKHA HA4aTbCs
HE I03/IHEe, YeM 3a MECAL-NOATOpa A0 MPOMEKYTOYHOW aTTeCTALMH.
JlaHHBIE TEepea 3K3aMEHOM, JK3aMEHOM TpHU IHS 3(PQeKTHBHEE BCETO
HCII0JIB30BATH JUUIs [IOBTOPEHUS U CUCTEMATU3ALMK MaTepUaa.
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