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1. HEJHA U 3AJJAYA TNCHUIT/INHBbI

1.1. Hean aucuMnIMHbI

OOydeHHEe CTYIEHTOB MeETOAaM IPOSKTUPOBAHUS M  OKCILIyaTallud
TEIIOTEXHUYECKOTO 000Opy10BaHUS; HaBbIKaM paboThI c
MPOU3BOJICTBEHHO-TEXHUYECKON JOKYMEHTAllMe U MPOBEICHUSI HMHXKEHEPHBIX
pacueToB OHEPreTUYECKOro OOOpyAOBaHWSA, B TOM YHUCIE C IOMOIIBIO
CIICIMAIU3UPOBAHHBIX TMPOTPAMMHBIX IaKETOB; HaBbIKAM aHalIn3a HaJEKHOCTH
pabOoThI SHEPTETUYECKUX YCTAHOBOK

1.2. 3agauu ocBoOeHUSA TUCHUILIUHBI

KoHcTpykTOpCcKass moAroToBKa, HEOOXoAUMas Jisd yCHENTHON padoThl Mpu
peanuzanuu HOBOU IIPOTPECCHUBHOM TEXHOJIOTUHU Ha 0aze
BBICOKOIIPOU3BOJIMTEIIPHBIX W TEXHOJOTHYECKH COBEPIIEHHBIX  arperaros.
Hcnonb3oBaHue CEIMATU3UPOBAHHBIX MPOrPAMMHBIX CPEJICTB JIJISI PEILICHUS 3a/1a4
MIPOEKTUPOBAHUS SHEPTOYCTAHOBOK

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
Jucuunnuaa  «lIpoekTupoBaHue U OAKCIUTyaTalusi JSHEPreTHUYECKHUX
YCTAHOBOK» OTHOCUTCSA K JUCHUIUIMHAM 4YacTd, (OpPMUPYEMON Yy4yaCTHUKAMHU
o0pa3zoBaTeIbHbIX OTHOIIEHUM O510Kka B1.

3. IEPEYEHD IIVNIAHUPYEMBIX PE3YJIBTATOB OBYYEHMUS 11O
JUCHUITIJIMHE
[Iponiecc wu3yueHus aucuuruinHbl «IIpoeKTUpOBaHME W OBKCIUTyaTalMs
DPHEPTeTUYECKUX YCTAaHOBOK» HaIpaBJIeH Ha (OPMHUPOBAHUE CIICIYIOIINX
KOMIIETCHIINM

[IK-1 - Cmoocobern x obOecrneueHnto 3>G(EKTUBHON OSKCIUTyaTallud |
MOJICPHH3AINH SHEPTETUICCKOTO U TEIUIOTEXHOJIOTHYECKOTO 000PY T0BAaHUS
I[IK-3 - CpoocobeH  HpOBOAWTH  pacueThl  JSHEPreTHYECKOro M|

TEIIOTEXHUYECKOro 000 YAOBAHUS 11O TUIIOBEIM MCTOIMKAM

Pe3yabTaThl 00yUeHUs, XapaKTepu3yloiimue

Komnerenuus
c¢popMUPOBAHHOCTHL KOMIIETEHIIMH

[TK-1 3HATh METOIbI MOBHITIICHUS Y(P(HEKTUBHOCTH U
HAJC)KHOCTU PabOTHI SHEPTETUUECKUX YCTAaHOBOK;
IIpaBUJIa TEXHUYECKON IKCILTyaTallMH TEeTTIOBBIX
YHEPTrOyCTAHOBOK

YMETh OIleHUBATh 3P (PEKTUBHOCTH U HAJIC)KHOCTH PaOOThI
SHEProyCTaHOBOK

BJIaACTHb 3HAHUAMU 110 BBOAY B 3KCILNTYyaTallUIO,
HUCIIBITAHUAM, pPEMOHTY U TCKYIICMY O6CJ'IY)KI/IB3HI/II-O
TCILJIOBBIX DOHEPIrOyCTaHOBOK

[TK-3 3HaTh METO/Ibl BEIOOpA MPUHIUITHAIBHBIX PEIICHUN
TEIUIOPHEPTeTUYECKUX YCTAHOBOK U CUCTEM; CTPATETUIO
MIPOEKTUPOBAHUS; 3TANBI U METOJIbI TPOEKTUPOBAHUS
YCTaHOBOK M arperatoB JJisl TPOU3BOACTBA U
npeoOpa3zoBaHusl SHEPTOHOCUTEIIEH




YMETh IPOBOJUTHh MHKEHEPHBIC PACUCThI
SHEPreTUYECKOro 000pyI0BaHUS;, UCIIOIb30BATh
CIIeIIMaIM3UPOBAHHBIC TPOTPAMMHBIC MAKETHI JIJIs
IPOCKTUPOBAHMS YHEPTeTHYECKOr0 000pyI0BaHUS

BJIAJICTh HABBIKAMU PabOThI ¢ KOHCTPYKTOPCKOM
JOKYMEHTAIIMEN; HaBbIKAMH pacueTa Ha MPOYHOCTh
AJIEMEHTOB TEIUIOIHEPTETUYECKOTO 000PYI0BAHUS;
HaBbIKAMU aHAJIN3a HAJIEAKHOCTU TPOCKTUPYEMOTO
000pyI0BaHUS; CITIOCOOHOCTHIO BBISBIIATH PE3YIbTaThI
WHTEJUIEKTYaJIbHOU JEATEIbHOCTH B XOJI€
IPOCKTUPOBAHMUS; HABBIKAMU OBICTPOTO OCBOCHUS
CIECIHUAIU3UPOBAHHBIX IPOrPAMMHBIX TAKETOB

4. OFBEM JUCHUIIJIMHBI
OO6miast Tpya0eMKOCTh AUCHUIUIUHBL «IIpoekTupoBaHrWe W SKCIUTyaTarus
HHEPreTUYECKUX YCTAHOBOK)» COCTABIISIET 8 3.€.
Pacnipenenenue Tpy10€MKOCTH JUCIUIUIMHBI IO BUAAM 3aHATUN
o4yHasi popma o0yueHust

Bcero CemecTpbl

Bunapl yueO6HOM paboThI HACOB 5 p
AyIUTOpHBbIE 3aHATHSA (BCEr0) 108 36 72
B Tom uucre:

Jlexmum 54 18 36
ITpaktnueckue 3anstus (113) 54 18 36
CamocTrosiTesibHasi padoTa 135 72 63
KypcoBoii npoekr + +
Yacel HA KOHTPOJIb 45 - 45
Bunbl mpoMexyTodHOM aTTeCTaluH - 4 + +
DK3aMEH, 3a4ET C OIEHKOU

OO6miast TPy 10€MKOCTb:

aKaJeMHUYECKUE YaChl 288 108 180
3a4.e]l. 8 3 5

04HO-3204HAasi popma o0yueHus

Bcero CemecTpbl

Bunbr yue6HoOI paboThI HACOB Z 3
AyAUTOpPHBIE 3aHATHS (BCEro) 60 32 28
B Tom yucie:

Jlexun 30 16 14
[Tpaktrueckue 3austus (113) 30 16 14
CamocrosiTeibHasi paboTa 183 112 71
KypcoBoii npoexkt + +
Yackl Ha KOHTPOJIb 45 - 45
Buibl npoOMEKYyTOUYHOM aTTECTALUH - + + +




9K3aMEH, 3a4eT C OIICHKOM

OO61as Tpy10€MKOCTD:
aKaJICMHUYCCKHE YacChl
3a4.e].

288 144

144

3a04Has popma 00yueHus

Bunapl yueO6HOM paboThI

Bcero Ceme

CTpBI

JacoB 8 9
AyIUTOpHBbIE 3aHATHS (BCEro) 30 12 18
B Tom yucie:
Jlexkun 14 6 8
[Tpaktnueckue 3anstus (113) 16 6 10
CamocTosiTesibHasi paboTa 245 92 153
KypcoBoii npoekT + +
Yacbl Ha KOHTPOJIb 13 4 9
Bubl npomMexyTOYHOM aTTeCTalluH - + + +

AK3aMeEH, 3a4eT C OLCHKOMU

OO6m1ast TPy 10€MKOCTb:
aKaJIeMHIECKHUE Jachl
3a4.e]l.

288 108
8 3

180

5. COAEP KAHUE JUCHUIIJIUHBI (MOIYJIA)
5.1 Copep:xxanne pa3aejoB  JAUCHUILIMHBI
TPYAOEMKOCTH 110 BUAAM 3aHSATHI

ouyHasi hopma o0y4eHust

u

pacnpeaeieHHe

Ne
/11

HaumeHnoBaHue TeMbl

Conepxanue paszena

Jlexnn

IIpax
3aH.

CPC

Bcero,
yac

1

Beenenue

[Ipeamet kypca. HekoTopble cBeeHHs U3 UCTOPUH
ero pazsutust. ColepxkaHue Kypca 1 ero pojb B
HOJrOTOBKE OaKanaBpoOB MO HANPABICHUIO
noaroroBku 13.03.01 TermosHepreTrka u
TETUIOTeXHHKA, Tpoduitio «[IpoMBbIILICHHAS
TEIUIOIHEPTeTHKAY

O0mmue BOpoCH
MPOEKTHPOBAHUS

Crazuu npoekTupoBaHus. Buasl 1 KOMIUIEKTHOCTb
KOHCTPYKTOPCKOMN JOKyMeHTaluuu. BelsiBieHne
pe3yJIbTaTOB UHTEJUIEKTYaJIbHOM JEeSITEIbHOCTH.
ITarenTHble uccnenoBanus. Knaccudukaius
TEIUIOYHEPTETUYECKUX CUCTEM U YCTAHOBOK.
OcHoBHBIE TpeOOBaHUS, TIPEIBABIISIEMBIE K
KOHCTpYKUUAM. KOHCTpYKIIMOHHBIE MaTepHabl
TEIUIOTEXHHUKH U UX NpuMeHeHue. OCHOBHBIE
BEJIMYMHBI, BIUSIONIUE Ha IPOYHOCTD (aBJIECHUE,
TeMIIepaTypa, CUIa TSHKECTH, OIyCKaeMble
HaIpsHKEHUs, MOIPaBOYHbINH KO3 dULIHEHT,
pruOaBKH K HOMHHAIBHBIM PacyETHBIM TOJIIIHHAM)

ITokazarenu npUroJHOCTH MaTEepPUaIoOB IJis
M3TOTOBJICHUS JICTANICH MAIIMH U arapaToB.
MeTo/b! yueTa HEeOolNpe1eIeHHOCTH UCXOIHOM

HH(OpPMAIIMU Ha PA3TMYHBIX CTAIUAX
MIPOEKTUPOBAHHUS TEIUIO3HEPI€THUECKUX CUCTEM U
YCTaHOBOK.

12

16

20
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[IpoekTrpoBaHue 31EMEHTOB
JHEPreTHYECKUX YCTaHOBOK

IIpounocTs cTeHOK cocynoB. OOOIOUKH.
MeMOpaHHbIEe HAIPSDKEHUSI B C(hepHIECKOM COCyIe,
IIIMHAPE C KPHIIIKaMH, B IIIIMHIpPE, HArPYKEHHOM
BHYTPEHHHUM T'HIPOCTATHYECCKHM JIABJICHUEM, B

16

22

40

78




koHyce. O0euaiiku. Tumbl o6eyack
(IMITMHAPUYECKHE, KOHUYECKHE, KOpoOYaThIe).
OmnpeneneHue TOJNIIMHBI CTEHKH 00eYaliKH,
MOJIBEPKEHHON BHYTPEHHEMY H30BITOYHOMY
naBieHnto. [IpoBepka MPOYHOCTH HMIIMHAPHICCKAX
CTCHOK IIPH CIIOKHOM HArpy>KCHHHU. Y CTOHYMBOCTD
CTEHOK CcOCYJ0B. PacuéT nunuuapuieckux obeqaex
Ha YCTOWYHMBOCTH MPH BHEITHEM H30BITOUHOM
naBjieHuu. Pacu€r obeuyaek npu IeHCTBHUM OCEBOTO
PacTAruBaiOIIEro, CKUMAIOIIETO yCUIIuS,
HM3rHOArOIIET0 MOMEHTA, MTOTIEPEYHBIX YCHITHH.

Y CcTOWYMBOCTH IPU COBMECTHOM JI€HCTBUU
Harpy3ok. O0eqaifku ¢ KOJIbI[aMH KECTKOCTH,
MTOJTBEPKCHHBIC BHYTPCHHEMY U30BITOYHOMY
JIaBJICHHIO. PacyeT Ha MPOYHOCTh U yCTOWYNBOCTH
KOHMYecKuX obeuack. Jluuma. Tumsl qaur. Pacyer
SIUTUNITHYCCKUX U CPEPHUUCCKHUX THHMIIL,
paboTaromux MoA AeHCTBHEM BHYTPEHHETO
JaBlieHUA. YKperieHue oTBepcTHii. CrocoObl
YKpPEIUIEHHS OTBEPCTHH (IITYIEep, 0TOOPTOBKA,
TopooOpa3Has BCTaBKa, BBAPHOE KOJIBIIO,
YTOJIIICHUE CTCHKHN) B IIWJIHHIPUYCCKHIX H
C(EepUUECKIX CTEHKAX COCYJIOB.

Onannesble coeanHeHus. KOHCTPYKIMU OTIUTHIX U
npuBapHbIX (iaanies. KoHCTpYKIHH ¢cBOOOIHBIX
¢nannes. KoHetpykuuu ¢uanies Ha pe3noe,
Ppa3BaNbIOBKE U 3aKJIenKax. Pacuér Ha mpovyHOCTH
(manneBbIx coenunennii. Komnencatopsr. TpyOHbIe
peuterky. Pacuer Ha mpodHOCTE. TpyGONIPOBOAEL
Pa3zpeMHEIC M Hepa3beMHbIEe COSIUHEHMSI.

HanexxHocTh 3HEpreTHYecKux
YCTaHOBOK

KonnuecTBeHHBIE XapaKTePUCTUKH HaIe)KHOCTH.
HeBoccranaBnuBaeMble ¥ BOCCTaHABIMBAEMbIE
n3aenus. BepostHOCTh Ge30TKa3HOI paboOTHI,
YacTOTa OTKA30B, HHTEHCHBHOCTh OTKA30B, CPEIHSIS
HapaboTKa 10 mepBoro orkasa. [lapamerp moToka
OTKa30B, HapabOTKa Ha 0TKa3, KO3(DHHUIUEHT
roToBHOCTH. Koo duimeHT BEIHY K I1eHHOTO
npocTos. [IpeaBapuTenbHblii pacyeT HaAEKHOCTH.
OpHEHTUPOBOYHBIN pacyeT HaAeKHOCTH. Pacuer
HaJISKHOCTH C YUETOM PEKHMOB pabOTHI 3IEMEHTOB
(oxoHUaTeNnbHBIN pacyer). OO aNTOPUTM
pacdeTa HaJe)KHOCTH H3JEIIHSI.

OnueHka ¥ KOHTPOJIb HaIe)KHOCTH SHEPrOyCTaHOBOK
0 pe3yNbTaTaM HX UCIIBITaHuHA. MeToanka
oTpe/ie/ieHHsT BEPOSITHOCTH O€30TKa3HO# paboTHI.
Bun 1 mapameTpsl 3aKOHa paclpeIesieHUst BpeMEeHH
HcnpaBHO# paboThl. HemocpeacTBeHHas oleHka
BEPOATHOCTH 0e30TKa3HOH paboTel. MeToabt
KOHTPOJISI HaJIEXKHOCTH.

12

10

30

52

OCoOeHHOCTH KCILTyaTaluH
TETUIOHEPTETHICCKHUX
YCTAHOBOK

Hanzop n oGcmyxnuBaHUE TEIUIOIHEPTETHIECKUX
ycTaHOBOK. Hapy HbIi U BHyTpEeHHHUH 0CMOTp
ycranoBoK. OCHOBHBIE IPU3HAKHA HEUCIIPABHOCTH.
[Tepuonuueckoe 0OCIe0BaHHE YCTAHOBOK. YUET U
paspelieHne Ha ITyCK B SKCILTyaTaluio. TexHmaeckoe
OCBUJIETENILCTBOBAHNE yCTAHOBOK.
TommuaomeTpus. Onpernenenue TBEpJOCTH
MaTepuaia yCTaHOBOK. Jle(eKTOCKOIIHS.
I'mapaBnnyeckoe U MHEBMAaTHYECKOE HCIIBITAHMSI.
VcnblTaHus Ha TePMETUYHOCTD (JIOTIOTHUTEIIBHOE
MTHEBMATHYECKOE UCTIBITAHUE Ha TNIOTHOCTh C
OIpe/ieNICHUEM TTaIeHUs TaBIICHUS 3a BPEMsI
ucnpiTanus). OUeHKa pecypca 0CTaTOUHOM
paboTocrocoOHOCTH.

ApMaTypa u KOHTPOJIBHO-U3MEPHUTEIBHBIC TPAOOPEL.
HccnenoBanue HU3NKO-MEXaHUICCKUX CBONCTB,
XHUMHUYECKOTO COCTaBa M MUKPOCTPYKTYpPbI METaJLIA.
OTt6pakoBka. PemoHT ycTtaHoBOK. TexHUUECKAsI

12

45

63




| JIOKYMEHTALUS TeINIO9HEPTeTHYECKUX YCTaHOBOK.

Htoro

54

54

135

243

04YHO-3204Hasi GpopMa o0yueHust

HaumMenoBaHue TeMBbI

Copepixanue paszena

Jlekn

IIpax
3aH.

CPC

Bcero,
yac

BBenenue

Ipenmer xypca. HexoTopsie cBeeHNS N3 HCTOPUH
ero paszsutus. ComepxaHue Kypca U €ro poib B
MOATOTOBKE OaKaaBpoB 10 HANIPABICHUIO
noaroroku 13.03.01 Tennosnepretuka u
TEIJIOTeXHUKa, mpodutio «IIpombineHHas
TEIJIO’HEPTETUKA»

O0b1u11e BOIIPOCH
HPOEKTHPOBAHHUS

Craguu NpoeKTHPOBaHUsL. BHBI 1 KOMIIIEKTHOCTD
KOHCTPYKTOPCKOH TOKyMEHTaINH. BeIsiBeHne
Pe3yNIbTaTOB HHTEIUIEKTYaIbHON eI TeIbHOCTH.
[NarenTtHsle uccnenoBanms. Kiaccndukarms
TEIIOIHEPTeTUYECKUX CUCTEM U YCTaHOBOK.
OcHOBHBIE TPpeOOBaHUSI, IPEIBABIIEMBIC K
KOHCTPYKIMAM. KOHCTpYKIIMOHHBIE MaTepUaIbl
TENJIOTEXHUKU U UX IpuMeHeHne. OCHOBHBIE
BEJIMYHUHBI, BIHSIONINE HA IPOYHOCTH (AaBJICHUE,
TeMIlepaTypa, CHila TSHKECTH, JOIyCKaeMble
HaIpsDKEHHS, TOMPaBOYHBIH KO3 PUIHEHT,
NpruOaBKH K HOMUHAIBHBIM pacyeTHBIM TOJIIIHHAM)

ITokazarenu npUroJHOCTH MaTEpPUaIOB IJIst
W3TrOTOBJICHUS JIeTalel MaIllMH U anmnapaTos.
MeTob! yueTa HeOoNpeIeIeHHOCTH UCXOTHOM

“HGOPMAINH Ha PA3TUYHBIX CTAIUAX
MIPOEKTUPOBAHHUS TEINIOIHEPIe€THUECKUX CUCTEM H
YCTaHOBOK.

10

32

48

HpOCKTI/IpOBaHI/IC OJICMCHTOB
OHEPreTUYCCKUX YCTAaHOBOK

IIpounocTs cTeHOK cocynoB. OGOIOUKH.
MeMmOpaHHbIE HATIPSKESHUS B CHEPHUECKOM COCY/IE,
LWJIMHAPE C KPBILIKAMH, B [IUIMHAPE, HAIPY>KEHHOM
BHYTPEHHUM THAPOCTATUYECKUM JaBICHUEM, B
konyce. Ob0euaiiku. Tunbl obeuaek
(unnuHApHYECKHEe, KOHMYECKHE, KOpOOJaThIe).
OmnpeneneHre TONIIMHBI CTEHKH 00evaiky,
MTOJIBEPKEHHON BHYTPEHHEMY H30BITOYHOMY
naBneHnto. [IpoBepka MPOYHOCTH MWITMHAPHICCKUAX
CTCHOK ITPU CIIOKHOM HArpy>KeHHHU. Y CTOHYMBOCTD
CTEHOK cOCyJI0B. PacuéT nunuuapudeckux odedaek
Ha yCTOI\/'I'-lI/lBOCT]) P BHCITHEM H36])ITO'~IHOM
naBieHud. Pacu€r obeuyaek npu IeHCTBHH OCEBOTO
PacTArHBaIOIIEro, CXKUMAIOIIETO yCUIIHS,
HM3rHOArOIEer0 MOMEHTA, ITOTIEPEYHBIX YCHITHH.

Y CcTOWYMBOCT NP COBMECTHOM JIEHCTBUH
Harpy3ok. O0e4aiiku ¢ KOJIbI[AMH JKECTKOCTH,
MOJIBEP>KECHHBIC BHYTPEHHEMY U30BITOYHOMY
JaBJIeHHIO. PacyeT Ha MPOYHOCTh M YCTOWYNBOCTH
KOHHMYeCKHUX oOevack. Jluuma. Tumnsl qauii. Pacuet
SIUTUNTHYECKUX U CHEPHUECKUX THHII,
paboTaromux noJ AeicTBHEM BHYTPEHHETO
JaBIIeHHS. Y KperuieHue oTBepctrii. CriocoOb!
YKpEIUIEHHSI OTBEPCTHH (IITYIEep, 0TOOPTOBKA,
TopooOpa3Has BCTaBKa, BBAPHOE KOJIBIIO,
YTOJIIICHUE CTCHKH) B IIHJIHHIPUYCCKUX U
c(heprUECKUX CTCHKaX COCY/IOB.

Onannessre coeanHeHUs. KOHCTPYKIMY OTINTHIX U
npuBapHBIX (aannes. KoHCTpyKuuM ¢cBOOOJHBIX
¢mannes. Koncrpyknun ¢ranies Ha pe3soe,
Ppa3BaIbIOBKE U 3aKiIenKax. Pacuér Ha mpovyHOCTH
¢nanneBbIx coenunennii. Komnencartopsl. TpyOHbIe
peurerku. Pacuer Ha npouHocTs. TpyOonpoBoIbL.
Pa3beMHbIe U HEpa3beMHbIE COSAUHEHHSI.

10

14

52

76

HaneXxHOCTh S5HEPreTHIECKIX
YCTaHOBOK

KonmuecTtBennnie XapaKTEPUCTUKU HAACKHOCTH.
HeBoccranaBinruBaeMbie U BOCCTaHABINBAEMEBIC
usacius. BepOSITHOCTL 0e30TKa3HOU pa6on,1,
JacTOTa OTKa30B, MHTCHCUBHOCTH OTKa30B, CPEAHS

42

52




HapaboTKa 10 nepBoro otkasa. [lapamerp moroxa
0TKa30B, HapabOTKa Ha OTKa3, KOIPPHUIIUCHT
roToBHOCTH. KO3 GUIIEHT BBIHYKICHHOTO
npocrost. [IpenBapuTenbHbIil pacueT HaJeKHOCTH.
OpHeHTUPOBOYHBIN pacyeT HajexHOCTH. Pacuer
HaJISKHOCTH C YUETOM PEKUMOB pabOTHI 2IEMEHTOB
(oxoHuaTenpHbIH pacyet). OOMmKil AIropuT™M
pacyeTra HaJeXKHOCTU U3JeNus.

OueHKa U KOHTPOJIb HA/ISKHOCTH SHEPrOyCTaHOBOK
II0 pe3yJIbTaTaM UX UCIIbITaHui. MeToauka
OIIpe/IeTICHUSI BEPOSITHOCTH 0E30TKa3HOH paboTHI.
By 1 napameTphl 3aKOHa PacIpe/ieICHUs BpeMEHH
ucrpaBHO# pabotsl. HemocpencTBeHHas oneHKa
BEPOSTHOCTH 0€30TKa3HOH paboThl. MeTo bl
KOHTPOJISL HaIe)KHOCTH.

OCO0EHHOCTH HKCILTyaTalluH
TETUIOIHEPTETHICCKHUX
YCTaHOBOK

Hanzop u obcyxuBaHue TEMI09HEPTeTUIECKUX
ycTaHoBOK. Hapy»HbIi 1 BHyTpEHHHI OCMOTp
ycTaHOBOK. OCHOBHBIC IPU3HAKH HEHCIIPABHOCTH.
[Nepromiaeckoe 0Ociie0BaHNE YCTAHOBOK. YUeT U
paspeleHne Ha ITyCK B 9KCIDTyaTanuro. TeXHnaecKkoe
OCBUJIETEIILCTBOBAHUE YCTAHOBOK.
Tonmuuomerpusi. OnpeneneHue TBepAOCTH
MaTrepHaia yCTaHOBOK. JleekTocKomusI.
T'ugpaBnryeckoe ¥ MHEBMATHUECKOE UCIIBITAHUSL.
HcnpITanus Ha TepMETUYHOCTH (IOHOIHUTEIBHOE
ITHEBMATHYECKOE MCIBITAHNE Ha TIOTHOCTD C
OTIpeIeTICHEM TaICHUS JaBJICHUS 3a BpeMs
ucnstanust). OeHKa pecypca OCTaTOUHOM
PpaboTOoCIIOCOOHOCTH.

ApMaTypa 1 KOHTPOJIBHO-U3MEPHUTEIBHBIC TPUOOPHL.
HccnenoBanne GU3NKO-MEXaHMYECKUX CBOMCTB,
XUMHUYECKOTO COCTaBa M MUKPOCTPYKTYPbI METaJIa.
Ot6pakoBka. PemoHT ycTraHoBOK. TexHUUECKast
JIOKYMEHTAIINS TETIOIHEPTETHYECKUX YCTAHOBOK.

57

65

HUtoro

30

30

183

243

3a0uHasi (popma o0y4yeHust

HaumeHnoBaHue TeMbl

Conepxanue pasnena

Jlexin

IIpax
3aH.

CPC

Bcero,
yac

Beenenue

Ipenmer kypca. HexoTopsie cBeAICHUS U3 UCTOPHH
ero paszsutus. ComepxaHue Kypca U ero poib B
MIO/IrOTOBKE OaKajIaBpoB MO HATPABICHHUIO
noaroroBku 13.03.01 TemnosHepreTuka u
TEIJIOTEXHUKA, Mpoduio «IIpoMbliIeHHas
TETUIODHEPTETHKA

O01mmue BOpocs!
HPOCKTHPOBAHUSI

Craaun npoeKTHPOBaHUs. BUIBI 1 KOMIUIEKTHOCTD
KOHCTPYKTOPCKOH TOKYMeHTaInH. BeIsBieHne
Pe3yIbTaTOB HHTEIUICKTYaIbHOM e TeIbHOCTH.
[TarentHble uccnenoBanus. Knaccubukanms
TETUIOAHEPTETHYECKUX CHCTEM U YCTAaHOBOK.
OcHOBHBIE TPeOOBaHNUS, IPEIBIBIIEMBIE K
KOHCTPYKIMsAM. KOHCTPYKIIMOHHBIE MaTepHaJIbI
TEIIOTeXHUKH U UX IpuMeHeHne. OCHOBHBIE
BEJINYUHEI, BIHSIOIINE Ha IIPOYHOCTH (IaBJICHHE,
TeMIlepaTypa, CHia TSHKECTH, JOIyCKaeMble
HaANPSDKEHMSI, TONPABOYHBIN KO dULmeHT,
HPHOaBKKM K HOMUHAJIBHBIM PacUCTHBIM TOJIIIMHAM )
IToka3aTenu NPUroJHOCTH MaTePUaIOB s
M3TOTOBJICHMS JIETANCH MAIlMH U arapaTos.
MeTozb! ydera HeONpeAeIeHHOCTH HCXOJHOH
nH(pOpMaIMN Ha PA3THIHBIX CTATUSIX
MIPOEKTHPOBAHUS TEIUIOIHEPTE€THYECKUX CUCTEM U
YCTaHOBOK.

42

50

IIpoexTrpoBaHUE 3JIEMEHTOB
SHEPTEeTHYECKUX YCTAaHOBOK

IIpouHOCTB CTEHOK cOCy10B. OOOIOUKH.
MemMmOpaHHbIe HANPSHKEHUS B CHEpUIeCcKOM COCY/IE,
LMUIHHAPE C KPIIKAMHE, B IJIMHIPE, HATPYKEHHOM
BHYTPCHHUM THAPOCTATUYCCKUM J[ABIICHHUEM, B
koHyce. Obeyaiiku. Turel obeyack

60

70




(IMITMHAPUYECKHE, KOHUYECKHE, KOpoOYaThIe).
OnpeneseHue TOJNIIMHBI CTEHKH 00e4anKH,
MOJIBEPKEHHON BHYTPCHHEMY H30BITOYHOMY
naBneHnto. [IpoBepka MPOYHOCTH HMIIMHAPUIECKUAX
CTCHOK ITPH CIIOKHOM HArpy>KCHHHU. Y CTOHYMBOCTD
CTEHOK cocynioB. Pacuér nmnuHapryeckux obeqack
Ha YCTOWYHMBOCTH MPH BHEITHEM H30BITOUHOM
naBieHuu. Pacu€r obeuyaek npu 1eHCTBUH OCEBOTO
PacTATUBAIOILETO, CKUMAIOLIETO YCHITHS,
HM3ru0aroIero MOMEHTA, MOTIEPEYHBIX YCHIHH.
YcTOWYMBOCTH IPU COBMECTHOM JIEHCTBUU
Harpy3ok. O0eqaifku ¢ KOJIbI[aMH KECTKOCTH,
MOJIBEPKEHHBIE BHYTPEHHEMY H30BITOUHOMY
JIaBJICHHIO. PacyeTr Ha MPOYHOCTh M yCTOWYNBOCTH
KoHnYeckux obeuaek. J{nua. Turbl qaum. Pacuer
SJUTUNITHYCCKUX U CPEPHUUCCKHUX THHMIIL,
paboTaroIux Mo ACHCTBHEM BHYTPEHHETO
JaBJICHUs. YKperuieHne otBepctuii. CriocoOsl
YKpEIUIeHHs OTBEPCTHH (IITyLep, OTOOPTOBKA,
TopooOpa3Has BCTaBKa, BBAPHOE KOJIBIIO,
YTOJIIEHUE CTEHKN) B IWJIHHIPHYCCKUX U
c(epUUECKIX CTEHKAX COCYJIOB.

OrnanieBbie coenuHeHUs. KOHCTPYKIIMU OTIUTHIX H
npuBapHbIX (iaanieB. KOHCTpYKIHH ¢cBOOOJHBIX
¢nannes. Konctpykuuu diaHies Ha pe3noe,
pa3BajibIOBKE U 3akiienkax. Pacyér Ha mpo4HOCTH
¢nanueBbix coenunennii. Komnencaropsr. TpyOHbie
pemetku. Pacyer Ha mpoyHOCTE. TpyOOIpPOBOIBL.
PazpeMHBIC 1 HEpa3bEMHBIC COCIITHEHHS.

Hane:xHOCTh SHEPreTHIECKHX
YCTaHOBOK

KonmaecTBeHHBIE XapaKTEPHCTHKN HAISKHOCTH.
HeBoccranaBnuBaeMble ¥ BOCCTaHABIMBAaEMbIE
usnenus. BeposaTHoCTs 6e30TKa3HOH paboTEI,
YacTOTa OTKA30B, HHTEHCUBHOCTH OTKA30B, CPEIHSIS
Hapa0oTKa 10 nepBoro ortkasa. [lapamerp moToka
0TKa30B, HapaOOTKa Ha OTKa3, KOAPPHUIUCHT
roToBHOCTH. Koa¢duimeHT BEIHY X IeHHOTO
npoctosi. [IpenBapuTenbHBII pacueT Haae)KHOCTH.
OpueHTUPOBOYHBIN pacueT HaleKHOCTH. Pacuer
HaJIOKHOCTH C yIETOM PEKUMOB PabOThI AIEMEHTOB
(oxoHuartenbHbIH pacyet). OOKi aropuT™
pacdeTa HaIe)KHOCTH U3/ENHSL.

OmeHka 1 KOHTPOJIb HAeKHOCTH SHEPrOyCTaHOBOK
T10 pe3yNbTaTaM UX UCIIBITaHHHA. MeToanka
OIIPE/IENICHNS BEPOSITHOCTH 0€30TKA3HOH paboTHL.
Bun 1 mapamerpsl 3aKoHa pactpeieNieHus] BpeMeHH
ucrpaBHO# pabotsl. HemocpeacTBeHHas oneHKa
BEPOATHOCTH 06€30TKa3HOM paboThl. MeTo b
KOHTPOJISL HaISKHOCTH.

60

66

OCOOEHHOCTH AKCILTYaTallUH
TETUIOHEPTETHIECKHUX
YCTaHOBOK

Hamzop u obciyxuBaHne TEMIOIHEPTETHIECKUAX
ycTaHoBOK. Hapy»HbIi 1 BHYyTpEHHHI 0CMOTp
ycTaHOBOK. OCHOBHBIE IPU3HAKH HEHCIIPABHOCTH.
[Neprommueckoe 0OciieI0BaHNE YCTAHOBOK. YUeT U
paspellieHye Ha IIyCK B 3KCIuTyaTanuto. TexHuueckoe
OCBUJIETEIILCTBOBAHNE YCTAHOBOK.
Tonmuuomerpusi. OnpeneneHne TBepAoCTH
MaTepHaia yCTaHOBOK. Jledexkrockonms.
I'uapaBnrveckoe ¥ MHEBMATHUECKOE HCIIBITAHUSL.
HcnpITaHus HAa TePMETUYHOCTD (IOTOHUTEIBHOE
ITHEBMATUYECKOE MCIIBITAHNE HA IIIOTHOCTH C
ornpeiesICHUEM NaJICHUs! 1aBJICHHS 32 BpeMst
ucnbitanus). OleHKa pecypca 0CcTaTOUHON
paboTOCOCOOHOCTH.

Apmartypa 1 KOHTPOJIbHO-U3MEPUTENIBHBIC TPUOOPHI.
HccnenoBanne GU3NKO-MEXaHMYECKUX CBOMCTB,
XIUMHAYECKOTO COCTaBa M MUKPOCTPYKTYPbI METaIa.
Ot6pakoBka. PemoHT ycTaHoBOK. TexHUUECKast
JIOKYMEHTAIUS TCIIOIHEPTETHUECKUX YCTAHOBOK.

83

87

HUtoro

14

16

245

275




5.2 Ilepeyenn 1a00paTOPHBIX PadoOT
He npenycMoTpeHO y4eOHBIM TUIAaHOM

6. MIPUMEPHAS TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B coorBercTBMM ¢ y4eOHBIM IIJJTAHOM  OCBOCHHE  JUCIMILTAHBI
IpeIyCMaTPUBAET BBHIMIOJHEHHE KypCOBOTO MpPOEKTa B 7 cCeMecTpe Ui OYHOU
dbopmbl 00yueHus, B 8 ceMecTpe sl O4HO-3a04HOM opMbl 00yueHus, B 9 cemecTpe
JUTsl 3204HOM (hOpMBI 00YUYEHHUSI.

[Ipumepnass  TemaTuka  KypcoBoro  mpoekrta:  «[IpoexkrupoBanue
KOKYXOTpPYOHOTr'0 TEIJIIOOOMEHHOTO armapaTa»

3agaun, peraeMble IPU BBIIIOJHEHUU KypCOBOTO ITPOEKTA:

* BBINIOJIHEHHUE TEIJIOBOTO PAcyeTa;

* BBINIOJIHEHUE TUAPABINYECKOTO pacyuera;

* BBINIOJIHEHNE MEXaHUYECKOI'0 pacyeTa;

* pa3zpaboTka 31-MOACIH TEINIOOOMEHHOTO armapara;

* pa3paboTKa KOHCTPYKTOPCKOM JOKYMEHTAIlMd Ha TEIJIO0OMEHHBIN
ammapar.

KypcoBoit mpoexkr BkiawoyaT B ce0s  rpaduueckyro 4acTb U
pacueTHO-TIOSICHUTENBHYIO 3aITUCKY.

7. OUEHOYHBIE MATEPHAJIBI IJI ITPOBEJIEHUSA
MMPOMEXKYTOUYHOM ATTECTAIIMHA OBYUYAIOIINUXCS 11O
JANCIHUIIJIMHE

7.1. Onucanue mokasaresieii 1 KpUTepUeB OLCHMBAHUS KOMIIETEHIUIA
HA PA3JIMYHBIX 3Tanax ux popMUPOBaHUS, ONIUCAHHE KA OLlEHUBAHUS

7.1.1 Dran Tekymero KOHTPOJIst

Pe3ynprarel TEKylIero KOHTPOJIS 3HAHUKA M MEXKCECCUMOHHOW aTTeCTaluu
OLIEHMBAIOTCS M0 CIEAYIOIIEH CUCTEME:

«aTTECTOBAHY;

«HE aTTECTOBAH.

K Pe3yabTaThl 00yueHus, K

OoOMIIe- XapakTepusywiue HTEPUHU

Tenmus cq)gpM“p]:)Bayﬂﬂl:c“ OHBH“BEH“’] ATTecTOoBaH He atrecTroBan

KOMIIETEHIIHH

IK-1 3HATb METO/BI aKTHBHas paboTa Ha Beimonaenue padbor HesbinonHnenue
MTOBBIMIEHUS MIPaKTUYECKUX 3aHATHSAX, B CPOK, paboT B CPOK,
3G GEKTUBHOCTH U OTBEYAET HA TEOPETUUYECKUE |MPEAYCMOTPEHHBIN B | MpEayCMOTPEHHBII B
HAJICKHOCTH PabOTHI BOIPOCHI MPH 3aIIUTE pabounx pabouunx
JHEPreTUYECKUX KYpCOBOI'O IIPOEKTa MporpaMmax porpaMmax
YCTaHOBOK; MpaBuia
TEXHUYECKOU
JKCILUTyaTaluy TEIJIOBBIX
SHEPrOyCTAaHOBOK
YMETh OLIEHHUBATH pEILIeHHE CTaHAAPTHBIX Brmonnenue pador | HeBremonHeHue
3¢ HeKTUBHOCTD U MPaKTUICCKUX 33124, B CPOK, paboT B CPOK,
HAJICKHOCTH PaOOTHI HaIlMCaHUE KypCOBOIO NPEAYCMOTPEHHBIN B | IPEAYCMOTPEHHBIN B
9HEProyCTaHOBOK MIPOEKTa paboumnx paboumnx

IIpOrpaMmax IpOrpaMMax

BJIAJETh 3HAHUSMH 110 pelieHne MpUKIaAHbIX 3a1a4 | Bemonnenne pador | Herimmonuenne
BBOJy B OKCILIYaTalU0, |B KOHKPETHOI IPEAMETHOMN B CPOK, paboT B CPOK,




HCIbITAHUAM, PEMOHTY U

001acTH, BBIOJIHEHUE TIIaHa

[IPEyCMOTPEHHBIN B

IIPEelyCMOTPEHHBIH B

TEKYIEMY paboT mo pa3paboTke pabouunx pabounx
00CITy)KUBAHHIO KypCOBOTO TIPOEKTa nporpammax porpammax
TEIUIOBBIX
9HEProyCTAaHOBOK

IK-3 3HATh METO/IBI BEIOOpA aKTHBHAas paboTa Ha Beimonaenue pabor | HeBbimonHenue
MPUHIATHATBHBIX MPaKTHYECKHUX 3aHSITUSX, B CPOK, paboT B CPOK,
petieHuit OTBEYAET HA TEOPETHUYECKUE |MPELyCMOTPEHHBIN B [ IPeyCMOTPEHHBIN B
TEIUIOIHEPTEeTUIECKUX BOTPOCHI MPH 3aIIUTE pabounx pabounx
YCTaHOBOK U CHUCTEM; KypCOBOTO TIPOEKTA porpammax mporpammax
CTpaTeruio
MPOCKTUPOBAHHUSL; 3TAIbI U
METO/IbI IPOESKTHPOBAHHUS
YCTAHOBOK U arperaToB
JUTS TIPOM3BOJICTBA U
npeoOpa3oBaHus
SHEPrOHOCUTENIEH
YMETb IPOBOJUTH pellIeHne CTaHIapTHBIX Beimonaenue pador Hesbinonnenue

MPOYHOCTH DJICMCHTOB
TEIIOPHEPreTUIECKOT0
000pyTOBaHUS;
HABBIKAMU aHAJIH3a
HAICKHOCTH
MIPOEKTHUPYEMOTO
000pyI0BaHHS;
CIoCcOOHOCTBIO BBISBIIATH
pe3yNbTaThl
HWHTEJJIEKTYaIbHON
JIESITCIIHOCTH B XOJI¢
MPOCKTHUPOBAHUS;
HABBIKAMU OBICTPOTO
OCBOCHHS
CICIIHATH3UPOBAHHBIX
MPOTPAMMHBIX ITAKETOB

WH)KEHEPHBIE PACUEThI MPaKTHYECKUX 3371a4, B CPOK, paboT B CpoK,
SHEPreTUYECKOro HalUCaHUE KypCOBOTO peyCMOTPEHHBIH B | IPElyCMOTPEHHBIN B
000pyTOBaHUS; MpOeKTa pabounx pabounx
HCIIOI30BATh porpammax mporpammax
CHeLUATM3UPOBAHHbIC

MPOTPaMMHBIE TTAKETHI

JUTSL IPOSKTHPOBAHHUS

9HEPreTUIECKOro

000pyIOBaHHS

BJIaJICTh HABBIKAMHU pelieHue NPUKIAAHBIX 33134 | Beinonnenue pador | HeBbimonHeHue
paboThI ¢ B KOHKPETHOM MTPEeIMETHOM B CPOK, paboT B CPOK,
KOHCTPYKTOPCKOMH 001acTH, BBINOIHEHUE TUIAHA |IPEyCMOTPEHHBIH B [ IPEyCMOTPEHHBIH B
JIOKYMEHTAIHCH; paboT mo pa3paboTke pabounx pabouunx
HaBBIKAMH pacueTa Ha KYPCOBOI'O TIPOCKTA mporpamMmax mporpamMmax

7.1.2 ITan nNpoMe;KyTOYHOT0 KOHTPOJIS 3HAHUI
Pe3ynbraThl TPOMEKYTOYHOTO KOHTPOJISI 3HAHWM OIICHWBaloTCI B 6, 7
ceMecTpe Ui 0OuHOM (Gopmbl 00yUueHus, 7, 8 ceMecTpe Uil OYHO-3a09HON (POPMBI
oOyuenus, 8, 9 cemectpe aia 3a04HON (POPMBI OOyUEHHMSI MO YEThIPeXOaUTbHON
CUCTEME:!

«OTIHUYHO»,
«XOpOoIHo»,

«KYOOBJICTBOPUTCIBHO»,
«CHCYAOBJICTBOPUTCIILHO)).

Komme-
TEHI M

Pe3yabTaThl 00yueHus,
XapaKTepH3youue

Kpurepun
OLlCHMBAHUA

OTJINYHO

Xopowo

Ynosi.

Heynos.




c(hOpMHPOBAHHOCTH

KOMIIETCHIIMH
IK-1 3HaTh METOBI Tect Brimonnenue | Beinonnenue | BrinonHenue B tecte
[IOBBILLIEHUS tecra Ha 90- | Tecta Ha 80- | Tecta Ha 70- | menee 70%
3QPEKTUBHOCTH U 100% 90% 80% TIPAaBHIIBHBIX
HAJICKHOCTH PabOTHI OTBETOB
SHEPreTUIECKUX
YCTaHOBOK; MIpaBUIIa
TEXHUYECKOU
IKCIUTyaTaIllul
TEIUIOBBIX
DHEPrOYCTAHOBOK
YMETh OLICHUBATh Pemenue 3amaun IIponemonctp | [Iponemonctp | 3amaum He
3G PEKTUBHOCTD U CTaHAAPTHBIX pELIEHE] B HpOBaH HpOBaH peLIEHBI
HaJIeKHOCTH pabOThI MIPAKTUYECKUX IIOJIHOM BEPHBIN X0 BEPHBIN X011
JHEPTOYCTAaHOBOK 3a/1a4 o0beMe U |pellieHHs BCeX,| peIIeHUs B
MOJTyYCHBI |HO HE MOJTy4YeH| OOJBITUHCTBE
BEpHBIE BEpHBI OTBET 3amay
OTBETHI BO BCEX
3ajagax
BIIaJIeTh 3HaHUSAMM 10 |Pemenue 3anauu IIponemonctp | IIponemonctp | 3amaun He
BBOJY B TIPHUKIIATHBIX peIIeHEI B HpOBaH HpOBaH pEIIeHBI
IKCILTyaTaIuio, 3amad B TIOJTHOM BEPHBIH X0 | BEpHBINA X0
UCTBITAHASM, PEMOHTY [KOHKPETHOM o0beMe U |pellIeHHs BCEX,| pEIICHUsS B
U TeKyIIeMy TIPEeIMETHOM MOJyYeHBI |HO He MOoTydeH| OOJIBIIMHCTBE
00CITy>)KHBaHHUIO obnacTu BEpHBIC BEPHBIA OTBET 3a1a4
TETUIOBBIX OTBETHI BO BCEX
DHEPrOYCTAHOBOK 3a/1a9ax
TIK-3 3HATh MeTOIbI BBIOOpa |Tect Brimonnenue | Beinmonnenne | Beimonnenue B tecte
MIPUHITUITHATIBHBIX tecta Ha 90- | Tecta Ha 80- | Tecra Ha 70- | menee 70%
peteHunit 100% 90% 80% MPaBUIIbHBIX
TEIMJIOPHEPreTHIECKUX OTBETOB
YCTaHOBOK U CHUCTEM;
CTpaTeruto
MPOSKTHUPOBAHUS;
STaIbl H METOMBI
MPOSKTUPOBAHUS
YCTaHOBOK U arperaTtoB
JUTSI TIPOM3BOJICTBA U
peoOpa3oBaHUS
SHEpProHocUuTenen
YMETh MPOBOJUTH Pemenue 3amaun IIponemonctp | [IponemoncTp | 3amaum He
WH)KEHEPHBIE PACUEThl |CTaHIAPTHBIX pELIEHE] B HpOBaH HpOBaH peuIeHbI
OHEPIreTUYCCKOro MMPaKTUYCCKUX IIOJIHOM BepHBIfI X0 Beprnﬁ X0
000pyIOBaHHUS; 3a/1a4 o0beMe U |pellieHHs BCEX,| PCIICHUS B
HCIIOJIb30BAaTh MOJIyYCHBI |HO HE MOJTy4YeH| OOJIBIIUHCTBE
CIIeUANTU3UPOBAHHBIC BEpHbIE BEPHBI OTBET 3a1a4
MIPOrPaMMHBIE MTaKEeThI OTBETHI BO BCEX
JUTS TIPOCKTHPOBAHUS 3amavax
SHEPreTUYECKOr0
000pyToBaHUS
BJIAJIETh HABBIKAMU Pewenue 3agauu IIponemonctp | [Iponemonctp | 3agauu He
paboTEI ¢ TIPHUKIIATHBIX pereHsI B HUpOBaH HpOBaH peIIeHBI
KOHCTPYKTOPCKOMU 3a7a4 B TTOJTHOM BEPHBINA X0JI | BEPHBIN X0
JTIOKYMEHTAIIHEH; KOHKPETHOM o0BbeMe U |pelIeHHs BCeX,| PpEIICHUs B
HaBBIKAMH pacyeTa Ha |[MpeIMeTHOI MOJyYeHBI |HO HE MOoTydeH| OOIbIIMHCTBE
MIPOYHOCTH AJIEMEHTOB |00yacTH BEPHEBIC BEPHBII OTBET 3amad
TEIUIO3HEPTeTHYECKOTO OTBETHI BO BCEX
000pyTOBaHUS; 3amavax
HaBBIKaMU aHAJIN3a
HaJEKHOCTH
MIPOEKTHUPYEMOT'0

000pYTOBaHUS;




CHOCOOHOCTBIO
BBISIBJIATH PE3YJIbTAThI
WHTEJJIEKTYalIbHON
JIESITEIFHOCTH B XOJIC
MIPOEKTHUPOBAHUS;
HABBIKAMHU OBICTPOTO
OCBOCHHSA
CIETHATH3HPOBAHHBIX
MIPOTPAMMHBIX ITAKETOB

7.2

IlpuMepHbIi  HepeYeHb  OLEHOYHBIX  CPeACTB  (THIOBBIE

KOHTPOJIbHBIE 3a/]aHUsl MJIM WHbI€ MAaTepHajibl, HEOOXOAUMbIE JJIs1 OLEHKH
3HAHUI, YME€HHUI, HABBIKOB U (MJIM) ONBITA AeAITEJILHOCTH)
7.2.1 llpuMepHbBIii epeveHb 3aJaHUH 1JIA MOATOTOBKYU K TECTHPOBAHUIO
1 YkaxxuTe KOJIMUECTBO CTAAMI MPOCKTUPOBAHUS

1)
2)
3)
4)
5)

1
2
3
4
5

2 Yto Ha3pBaroT TeXHUUECKUM 3aJaHUEM ?

1)
2)
3)

4)
5)

UCXOJIHBIA TOKYMEHT Ha MPOCKTUPOBAHUE TEXHUUECKOTO 0ObEKTa
3aJlaHi€ Ha KypCOBOM MPOEKT WK paboTy

YTBEPKJICHHBIN JOKYMEHT Ha pa3padOTKy pa3IUYHBIMHU BEJOMCTBAMU U
MHUHUCTEPCTBAMHU

IOTOBOp Mexay McnonHuTenem u 3aKa3unmkoM

m000M  TOKYMEHT, COJAEpXAIIMi TEXHUYECKUE  XapaKTEPUCTHKU
MPOEKTUPYEMOTO U3ACIUS

3 Kakoga 11e;16 pa3padbotku TeXHUYECKOTO MpeaIoKeHUs?

1)

2)
3)
4)

5)

YCTaHOBJICHUE MTPUHIUMHUATBHBIX (KOHCTPYKTUBHBIX, CXEMHBIX ) PEILICHUIM
W3JeNusl, JAoluX 00I1ee MPeACTaBICHUE O MPUHITUIIE PA0OThI U (WJIH)
YCTPOUCTBE U3AEIIUSA

BBISIBJICHUS JIOTIOJTHUTEIBHBIX WJIM YTOYHEHHBIX TPEOOBAHUN K U3IEITHIO
(TEXHUYECKUX XapaKTePUCTHK, ITOKa3aTeIeH KauecTBa U Ip.)

BBISIBJICHE OKOHYATEJIbHBIX TEXHUYECKHX PEIICHUMU, MAIONIUX IOJIHOE
PEACTaBIECHNUE O KOHCTPYKIIMU U3IETUs

NPOBEJICHUE pPACUETOB U BBISIBJICHHUE COOTBETCTBUH TpPeOOBAHUSIM
Texuuueckoro 3aaHus

onpeiesieHre ONTUMAIbHOTO BapuaHTa 00bEKTa pa3padoTKU

4 DJIeKTpOHHAS MOJEIBIO JETANIN SIBIACTCSA?

1)
2)

3)

JTOKYMEHT, COAEpXKallui H300paKeHue JAeTaad W JpPyrue JaHHBIC,
HEOOXOUMBIC JIJI €€ U3TOTOBICHUS M KOHTPOJIS

JTOKYMEHT, COAEP AU JICKTPOHHYIO T€OMETPHUUECKYIO MOJICHb ACTaln
1 TpeOOBaHUS K €€ U3TOTOBJIECHUIO U KOHTPOJIIO

JTIOKYMEHT, COJACpPKAINK H300pakeHUEe COOPOYHON €IMHHIBI U JIPyTHE



JaHHBIEC, HEOOXOAUMBIE TSI €€ COOPKH (M3TOTOBJICHUS) K KOHTPOJIS

4) NOKYMEHT, COJepIallliii pacdeThl MapaMeTpoB W BEJIWYHMH, HAIpUMED,
pacyeT pa3MEpHbIX IeNel, pacyeT Ha MIPOYHOCTb U JIPYTHE BUJBI
pacueToB

5) DOKYMEHT, cojaep)Kallui IepevYeHb JOKYMEHTOB, BBIIOJHCHHBIX B
AIEKTPOHHOH (hopme

5 O0s13aTeNbHBIMU IOKYMEHTaMU JIs1 DCKU3HOTO MTPOEKTA SBJISIFOTCS?

1) aJeKTpOHHAs MOJENIb COOPOYHON CIUHHIIBI, YIAaKOBOYHBIH YEpTEeXK,
YEPTEXK ACTAIIN

2) 4yepTek OOINEro BHAA, BEJOMOCTh ICKH3HOIO IIPOEKTa, rabapUTHBIN
YepTeXK, creruduKams

3) MOsSICHUTEIbHAS 3alMCKa, BEJOMOCTh SCKM3HOIO IIPOEKTa

4) TeOpeTHUYECKUIN 4YepTeXk, MOSICHHUTEIbHAs 3aliCcKa, COOPOUHBIN YepTeXK,
cxema

5) uepTexx 00IIEro BHAA, HMHCTPYKIUS, BEIOMOCTH JCKH3HOI'O IIPOEKTa,
pacyeThl

6 OO0s13aTeNbHBIMU JIOKYMEHTaMU 151 TeXHUYECKOTO IPOEKTa SBIISIFOTCS?

1) yweprex 0OIIEro BHIA, BEIOMOCTh TEXHHUYECKOTO MPOCKTA, rabapUTHBIM
YepTexK, creruduKams

2) DIIEKTPOHHAsE MOJCIb COOPOYHON CIMHHUIIBI, YIAKOBOUYHBIH YEPTEK,
YEpTEXK JCTAIH

3) geprex 0O0IIEro BHAA, HHCTPYKIHS, BEIOMOCTh TEXHHUECKOIO IPOECKTA,
pacueTsl

4) uepTerk  o0mIEro  BHMJIA, BEAOMOCTh  TEXHHYECKOI'O  IIPOEKTa,
MOSICHUTEIIbHAS 3aIllUCKa

5) mosicHUTEIbHAs 3aIKCKa, BEJJOMOCTh SCKHM3HOI'O IIPOEKTa

7 OOs3aTeNnbHBIMU  JOKYMEHTAaMH JUISI TEeXHHYECKOro IMpeasIOKEHHS
SIBISIOTCS?

1) BegoMoOCTh crielin(UKAIHMi, MOHTAXXHBIA YEPTEK, YSPTEK ICTAIN

2) mporpaMMa M METOJMKA HCIBITAHWH, BEIOMOCTh TEXHHUYCCKOTO
PEIJIOKEHUSI, TaA0APUTHBIN YEPTEXK, CIeIUDUKAIIHS

3) MOsICHUTEIbHAs 3aIUCKa, BEAOMOCTh TEXHHUECKOTO IPET0KCHHS

4) cxema, TEOPETHYECKHI YepTeK, MOSICHHUTEIbHAs 3aIUCKa, COOPOYHBII
YepTexK

5) weprexx o00mIero BUAa, HWHCTPYKLIHSA, BEAOMOCTh TEXHHYECKOI'O
MIPEITIOKEHUS, PACUETHI

8 UTo Takoe NpO4YHOCTH?

1) cBOICTBO Marepuana CONPOTHBIIATLCA Pa3pPyIICHHIO II0f ACHCTBHEM
BHYTPCHHUX HAIPsOKCHUN, BOZHUKAIOIIUX I10JI BO3JICHCTBHEM BHEITHUX
CHUJI

2) XapaKTepHCTHKa HaJCKHOCTH COBPEMEHHBIX U COBEPIIECHHBIX arperatoB



Y YCTaHOBOK

3) CBOMCTBO Marepuaia BBIICPKUBATH KaK BHEIIHKWE, TaK U BHYTPEHHHUE
Harpy3Ku

4) cnocoOHOCTh KOHCTPYKIIMH COXPaHSATh CBOE TEKYIIEe PaBHOBECHOE
COCTOSIHUE TTPY HAJIMYUU BHEITHUX BO3JACHUCTBUM

5) CBOMCTBO KOHCTPYKIIMK COXPAHITH paOOTOCIIOCOOHOCTD 10 HACTYILICHHUS
NPEAETBHOTO COCTOSHUS

9 Yto Takoe xKapOCTOMKOCTh?

1) compoTHBJCHHE MaTepHalia OKHCICHUIO IIPH BHICOKON TEMIIEpaType

2) CIOCOOHOCTh  KOHCTPYKIIMOHHBIX  MaTepHajoB  paboTath  IMOJ
HaIpsDKEHWEM B YCIOBMSIX IIOBBIIICHHBIX TeMIlepaTyp 0e3 3aMeTHOMU
OCTAaTOYHOM JehopMaIii ¥ pa3pyIieHUs

3) 4) criocoOHOCTh KOHCTPYKIIMHM COXPaHSATh CBOE TEKyIee PaBHOBECHOE
COCTOSIHUE TIPY HAJIMYUM BHENTHUX BO3JCUCTBUMI

4) cnocoOHOCTH AJIEMEHTOB Ac(hOPMHPOBATHCS IIPH BHEIIHEM BO3CHCTBHH
0€3 CyIIECTBEHHOTO U3MEHEHUSI TEOMETPUUYECKUX pa3MEpOB

5) CBOMCTBO KOHCTPYKIIMH COXPAHITH paOOTOCIIOCOOHOCTD JI0 HACTYIUICHUS
PEACIBHOTO COCTOSIHUS

10 Yto Takoe ycTOWYNBOCTH?
1) compoTHBICHHE MaTepHalia OKUCICHUIO ITPU BBICOKOM TeMIIepaType
2) CIOCOOHOCTh  KOHCTPYKIMOHHBIX ~ MaTepHaioB  paboTaTh  IMOJ
HANpsDKEHUEM B YCJIOBHSIX TMOBBIIICHHBIX TeMIlepaTyp 0e3 3aMeTHOM
OCTAaTOYHOM JehopMaIiii U pa3pyieHUs
3) CIOCOOHOCTh KOHCTPYKIIMHM COXPaHSITh CBOE TEKYIlEee pPaBHOBECHOE
COCTOSIHUE ITPY HAJIMYUU BHEITHUX BO3JACHUCTBUN
4) cnocoOHOCTH AJIEMEHTOB JAC(hOPMHPOBATHCS IIPH BHEIIHEM BO3ICHCTBHH
0€3 CyIIECTBEHHOTO U3MEHEHUSI TEOMETPUUYECKUX pa3MEpPOB
CBOMCTBO KOHCTPYKIIMU COXPaHSTh PabOTOCHOCOOHOCTh 10 HACTYIUICHUS
peAeIbHOTO COCTOSIHUS
7.2.2 IlpuMepHbIii NepeyeHb 3aJaHU I pellleHus] CTAHAAPTHBIX 32124
1 IlpoBecT mNaTEHTHBIC WCCIECJAOBAHUS M COCTAaBUTh OTYET O TIOUCKE.
3agadeil TATEHTHBIX UCCJIEAOBAHUM SIBISETCS UCCIEAOBAHUE TEXHHYECKOTO
YPOBHS, TEHICHIIMU Pa3BUTHS JAHHOM YKAa3aHHOW MPENoJIaBaTelIeM TEMbl IO
ocHoBHBIM Benymum ctpaHam (Poccus, CIIIA, Kuraii) Ha OCHOBE MAaTEHTHOW U
Hay4HO-TeXHHUYecKor nHpopmaruu. [ myOuna nmoucka cocraniset 10 ser.
2 Jlaiite onpenenenne (GU3NIECKOTO GT M YCIIOBHOTO Go,2 TIpeJieia TeKyUYeCTH.
B kakux ciyuasix onpenensercs Ta Wik UHas MPOYHOCTHAS XapaKTepUCTUKa?
3 Jlns w3roToBIICHHUS IIaTyHa KOMIIpeccopa TpeOyeTcs CTajidb, MMEIoIas
Takrue MexaHnndeckue cpoiictBa: og = 500 Mlla, 6 = 35 %. K kakoii rpynmne cranei
M0 Ha3HAYCHUIO JIOJDKHA MPUHAJICKATh 3Ta CTallb, CKOJIBKO B HEM yrjiepoja, Kak
OHa Mapkupyercs?
4 JInst M3roTOBJIEHUS MOJIOTKA HEOOXOAMMA CTaJlb, UMEIOIIAsl B OTOXKKEHHOM
cocrossHuu TBEPAOCTh 1Mo bpunemwno 2000 MIla. K kakoi rpymme craied Mo



Ha3HAYEHUIO JOJKHA MPUHAJJIEXKATh 3Ta CTajlb, CKOJIBKO B HEW yriepona, Kak oHa
MapKHUpyeTcs?

5 Ilpu rubke ctaybHON TPyObl HA OMpPABKE MaTepuas TPyObl HUCHBITHIBACT
MakcuMaibHOe yainuHeHue 1o 0,4. M3 kakoll yriaepoaucTod CTaIM JI0JKHA
ObITh HW3rOTOBJIIEHA TpyOa, yToOBI IpH ruOKe He ObUIO HAAPHIBOB MeTaia?
[Ipenen mpoYHOCTH CTaM IPU 3TOM He JA0bKeH ObITh Hibke 400 MITa.

6 Tsara nmoaBecku rpysa UCHBIThIBaeT padouee HamnpsokeHue ¢ = 150 MlTa.
Kakyro noaxoasuryro 1no npo4HocTu ctajb cienyeT Boiopath u3 'OCT 1050-88 nins
W3TOTOBJICHUS TATH, €CJIM 3arac MPOYHOCTH MO0 HOPMAIbHBIM HAMPSHKEHUSM JJIs
cTajel Takoro TUIa COCTaBJsAET nG = 37

7 Ompenenutb  TOJNIIMHY  CTEHKHM  IWIMHAPUYECKONM  oOeyaiiku
TOPU30HTAIBHOTO TEIIOOOMEHHOIO ammapara ¢ AuameTpoM d=1 M U JUIMHOU
| =13 M, pabGoTaromiero mo/ i BHyTPEHHUM H30BITOYHBIM JJaBJICHUEM pabodeil cpesibl
p=1 MIla c¢ Ttemneparypoii t=50°C . Marepuan oOeuaitku 03XH28M/IT,
ko3(ppunreHT capHoro mBa ¢ =1,0. CymMapHas npubaBKa K paCi€THOM TOJIIUHE
CTEHKH C=0,3MM.

8 OnpenenuTh TOMUHY CTEHKH IIMIHHIPUIECKON 00euaiikil BEpTUKAITEHOTO
TEMJI000MEHHOTO anmnapara ¢ JuaMeTpoM
d=2 M u BbICOTOW H =12 M, paboTaromero mMojJ BHYTPEHHUM H30BITOYHBIM
naBieHHeM paboueit cpeasl p=0,9 MIla ¢ MIOTHOCTBIO cpeabl p =800 kr/mM® C
temreparypoir t=150°C . Marepuan oOeuaiiku 08X22H6T, xosdduiuent
cBapHoro 1mBa ¢@=0,85 . Henmocramomme HCXOAHbIE [aHHbIE MPUHATH

CaMOCTOSITEIIBHO.

9 Ompenenuth  TONIMWHY  CTCHKM  IMWIMHAPWUYECKONW  oOedaiiku
TOPU30HTAJIBHOrO TEMJIO0OMEHHOTO anmnapara ¢ BHyTPEHHUM AHaMeTpoM d =3 M U
JuMHOW |1=8 M, paboraromero noa Bakyymom p,=0,6 klla ¢ temmeparypoi

t=150°C . Marepuan oOeuaiiku 20K, kosdduiuent cBapHoro mmBa ¢=0,9 .

Henocraromue ncxoaHple JaHHBIE MPUHATH CAMOCTOSITEIIBHO.
10 Ha ucneitanue nocraBieHo N, u3aenuil. 3a BpeMs t BBIILIO U3 CTPOS

n(t) m3menuii, a 3a MHTEpPBal BPEMEHM t+At BBHIIUIO U3 CTPosd emie n(At)
u3nenuil. HeoOGXoauMO BBIUMCIUTE BEPOSTHOCTH 0€30TKa3zHOH paboThl P(t) u
P(t+At), 4acToTy OTKa30B a(t) M MHTEHCHBHOCTh OTKa30B A B IHPOMEKYTKE

BpEMEHHU OT t 10 t+At.

7.2.3 IlpumepHbIii epevYeHb 3aJaHUl 11 pellleHUs1 NPUKJIATHBIX 32124

1 /IBa maTepuasia UMEIOT PaBHYIO IPOYHOCTbh, HO Pa3JIMYHYIO INIACTUYHOCTb.
Kakomy u3 HUX clleyeT OTAaTh NPEANOYTEHUE C TOUYKH 3PEHUS HAJEKHOCTH IIPU
paboTe B yCIOBUSX PACTSKEHUS?

2 W3 mOpoYHOCTHBIX PAacyeTOB IMOJYYEHO, YTO JJsi W3FOTOBJICHHS Baja
HeoOxoauMa cTajb C mpenaesnoM npodHoctd oB = 450 MIla u OTHOCHTEIBHBIM
yauaenueM 6 = 35 %. Ha ckmaae 3aBoma umeercs ctainb mapok 10, 20, 30, 45.
Kakue u3 nepeurcieHHBbIX CTajel OTBeyaroT TPeOOBaHUSIM, MPEABSIBISEMBIM K
MEXaHUYECKUM CBOMCTBaM Martepuaja Baja?

3 Jletanu, W3rOTOBIIAEMBIE U3 MPYTKOB Meau auameTpoMm 20 MM, AOJIKHBI



uMeTh npenen npoyHoctu 300 MIla. Mexny Tem Ha 3aBOJie UMEETCS MEAb B
npyTKax OoJibliero auaMerpa ¢ mpeaesnom npouHoctu 220-250 MIla. Moxuo nu
UCII0JIb30BaTh UMEIOLINIICS METAJJI, TOBBICUB MPOYHOCTh MEAHBIX NMPYTKOB? Eciau
MOXHO, TO YKQKHUTE, KAKUM CIIOCOOOM 3TO MOYHO CJEJaTh U KAKOE JJIsi 3TOro
notpedyercst o0opyaoBaHue?

4 B KOTeNnpHBIX YCTAHOBKAX 4YacTO HAOJIIOAAETCS 3HAUYUTEIBLHOE YCUJICHHE
KOPpO3HMM B ydacTKax MeTajula, IpWIEralolmux K 3akjiénkaM U B MecTax u3ruda
rperommx Tpyo. OObsICHUTE BO3MOXKHYIO MPUYHMHY 3TOTO SIBICHUS, CBSI3AHHYIO C
U3MEHEHHEM CBOMCTB MeTalia pH nepepadoTKe B U3/EIHeE.

5 OnpenenuTs TONIIMHY CTEHKHU SJUIUNITUYECKOrO JHUINA TOPU30HTAIBHOTO
TEMJI0O00OMEHHUKA C BHYTPEHHMM JauaMeTpoM d=0,6m , paboTammiero mnoju
BHYTPCHHUM H30BITOYHBIM JaBiieHHEM p=0,3MIla U Temmeparypoi t=125°C.
BricoTa BeImyknoW 4acTu JHMIIA cocTaBisieT H =250wmm. Marepuan naunma Ct3.
CymmMmapnas mprbaBKa K pac4eTHOM TOJIIHUHE CTEHKH C=15mM.

6  Omnpeaenutb  TONIIMHY  CTEHKH  TOPOC(HEPUUYECKOTO  JTHHINA
TOPU30HTAJIBPHOTO TEIUIOOOMEHHUKAa C BHYTPEHHUM JAuaMmeTpoM d=0,6m ,
paboTarolero 1MojJ, BHYTPEHHHMM H30BITOYHBIM JaBiieHHeM p=0,3Mlla u
temneparypoil t=125°C. Tun guuma A. Marepuan guuma Ct20. CymmapHas
npubaBKa K paCYeTHON TOJIIUHE CTEHKH C=12MM.

7 OnpenenuTh TOJMIHUHY CTEHKH MJIOCKOW KPBIIIKKA TUNA | TOPU30HTAIBHOTO
TEIJIO0OMEHHUKA C BHYTPEHHMM auamMeTpoM d=0,6m , paboTaromero moa
BHYTPEHHUM H30BITOUHBIM JaBiieHUEM p=0,3MIla U TemiepaTypoi t=125°C.
Marepuan nuuma Ct3. CymmapHas mpuOaBKa K pacdeTHOW TOJIIMHE CTEHKU
c=15mm.

8 Omnpenenuth TOJIMIUHY CTEHKH KOHMYECKOM OO0€YalKh C JIHaMETPOM
D,=08m , U yrmoM «=60° paboOTalOIEro IOJ BHYTPEHHUM H30BITOYHBIM
JgaBieHueM p=0,9MIla ¢ MIOTHOCTHIO pa60qel71 cpenpl  p =850 kr/M® U
Temneparypoil t=250°C . Marepuan nuuma Ct3. Henmocraromuie HCXOAHbIE
JTAHHBIE PUHATH CAMOCTOSITENIBHO.

9 Ilpm mnomMomM CHEeUUATU3UPOBAHHOTO MPOrPaMMHOIO oOecreueHus
«ITACCAT» paccuutaTh Ha MNPOYHOCTh BEPTUKAJIBHBIA ammapar, WUMEIOMIUI
HWIMHAPUYECKYI0 00edaiiky W 2 KpbIlIKM. BHyTpeHHU# auametp ammaparta D, ,

8

BbICOTa H . Amnmapar paboTaeT 1o BHyTPEHHUM U30BITOUYHBIM JaBJICHUEM paboueit
cpenpl P, C IJIOTHOCTBIO p,, W Temneparypou T . B BepxHem mHUIIE MMeEETCA

LHEHTPAJIbHO PACHOJO0KEHHOE HEYKPEIUIEHHOE OTBEpCcTHe auamerpoM D, , a B
HUKHEM — HAJIe)KHO YKpEIUIEHHOE OTBepcThe auamerpoM D, . OtnaenbHble
KOHCTPYKTHBHBIE 3JIEMEHTHI anrmapara BIOpaTh CaMOCTOSITENBHO.

10 Ucnonw3ys nporpammy «ITACCAT», paccuuTarh TOJNIIMHY KOXYyXa M

TPYOHBIX PEIIETOK YETHIPEXXOJ0BOTO KOXYXOTPYOHOTO TEII000OMEHHUKA C
HEMOJABIXHBIMU pemieTkamu. Mcxonuwsie gannsie. TpyObr: 25x2 mMm, mar 30 mwm,

nasienue 1,2 Mlla, temneparypa 80 °C. Koxyx: nuamerp 500 mm, naBienue 0,4
MITa, Tremnepatypa 160 °C. Martepuai crans 20.



7.2.4 IlpumepHbIii epeyeHb BOMPOCOB /1JIs1 MOATOTOBKHU K 3a4eTy
He npenycMoTpeHO y4eOHBIM TUIAaHOM
7.2.5 IlpumepHbIii MepeyeHb 3aIaHUI VI MOATOTOBKH K IK3aMeHY

1 [locranoBKa 3aJauyv W CTaAUM NPOCKTHUPOBAHUS. TEXHHYECKOE
3a/IaHUE.

2 TpeOoBaHUs K MPOEKTaM HOBBIX OOBEKTOB.

3 TexHuueckoe NpeasioKeHue. YCIOBHUS U I1eNb pa3paboTku. Bumbl
NoKyMeHTOB. [lepedeHb BBIMOTHAEMBIX padoT.

4 DCKU3HBIN MPOEKT. Y CIOBUSA U LEIb pa3padoTku. Buabl T0KyMEHTOB.
[lepedeHb BBIMOMHIEMBIX PaboOT.

5 TexHu4yeckuil POEKT. YCIOBUSA U 1ielb pa3padoTku. TpeGoBaHHS K
BBITIOJIHEHUIO IOKYMEHTOB. [lepedens paboT mpu pa3padoTke.

6 [TatentHble HuccienoBanus. [lonstue rimyOunsl noucka. Llemb, BuaBI
JOKYMEHTOB JIJIsl HCCIIEIOBaHUA, OOPMIICHHE OTYETA.

7 KoHCTpyKIIMOHHBIE MaTepHalibl TEINIOTEXHUKUM U UX IPUMEHEHUE.

[ToHsATUS  KAPOCTOMKOCTH, KAPOIMPOUYHOCTH, TNpelrena TEeKy4decTH, Npenesna
IPOYHOCTH, YAAPHOM BSA3KOCTH. BnHsHME cTaTM4ecKoro, IWHAMUYECKOIO U
yJIbCUPYIOLIETO IPHIOKEHUS HAarPy3KH.

8 Knaccudukanuys Koppo3MOHHONU CTOMKOCTH MaTEpPUAJIOB.

9 [lokazarenu  NOPUTrOAHOCTH  MaTepUajoB Il  HU3TOTOBJICHUS
obopynoBanusi. OcHOBHble TpeOoBaHMs K Marepuaiam. @DakTopbl BbIOOpa
MaTepPHAJIOB JUIsl TETUIOTEXHUYECKUX yCTaHOBOK. bubinoTeku Marepuaios.

10  OcHoBHEBIE BEJIMYHMHBI, BJIUSIOIINE Ha MPOYHOCTh
TeIJI0PHEepreThuecknx yctaHoBok. JlaBmenue. Temmeparypa. Cuna TSKECTH.
JlonmyckaeMble HAIPSYKEHUS.

11 Psaag  ychnoBHbIX  jgaBiaeHul.  OmpeneneHue  AaBACHUS A
TUJPOUCTIBITAHUM, BpEeMs BBIAEPKKH amnmnapatoB. [leproUYHOCTh TEXHUYECKOTO
OCBU/JIETEIICTBOBAHUS alapaToB.

12 Tlpemenmbl  MPOYHOCTH, TEKYyYECTH, JUIUTCILHONW  TPOYHOCTH,
noy3y4ecTh. [IpnbaBku K HOMUHAJIBHBIM PACUE€THBIM TOJIIMHAM.

13  Tonkoctennbie cocyapl u ammapatbl. OO0onouku. OCHOBHBIE
XapaKTepucTuku. HampsikeHHOe COCTOSIHME OCECUMMMETPUYHOM  O0O0JIOUKH.
VYpasuenue Jlamacca.

14 TlpeumymectBa 00010uku. [loHSTHE MOMEHTHOrO, 0€3MOMEHTHOIO,
CMEIIAaHHOTO COCTOSIHUSI O0O0OJOYKH. YCIOBUSI OE3MOMEHTHOTO COCTOSIHUS B
000JI0YKE KOHEYHOU TOJIIINHBI.

15 HampsikeHHOE COCTOSIHHME MUIMHAPUYECKON 00edaiiku, Harpy>KeHHON
BHYTPEHHUM  HW30BITOUYHBIM  JIaBICHHEM. MepUIMOHAIbHOE H  KOJIBIIEBOE
HanpspkeHus. Tommaa 000I0UKH.

16  Cdepuueckue AHHINA U KPBIIIKA: MOIYIIAPOBBIC, HEOTOOPTOBAHHBIC,
oTOOpTOBaHHBIE. MeEpUAMOHANBHBIE M PACHOpPHBIC CHJIBI, JACUCTBYIOUINE TPHU
BHYTPEHHEM M30bITOUHOM JIaBJICHUHU.

17 DnnmunTudyeckue  AHUINA M KPBIMIKU: HEOTOOPTOBAHHBIE,
oTOOpTOBaHHbBIE. MepHUIMOHATBHBIE U KOJBLEBOE HANIPSKEHUS, ICHUCTBYIOIINE MTPU
BHYTPEHHEM H30BITOYHOM JlaBlieHnu. OnpeieneHre TOMIUHbBI CTEHKH.



18 Ilnockue qHUIIA M KPBIMIKK C TIAPHUPHBIM U KECTKUM 3aKpEIICHUEM
KoHTypa. KombieBoit u pamuanpHbii u3rubaromme MomeHThl. Koadduiument
0cJIa0JIeHUs THUILA.

19 UmxenepHas MeTOAMKA pacyeTa IWIMHAPUYECKHX OOcedaek, Ha
YCTOWYUBOCTH TIPH BHEITHEM H30BITOYHOM JABJICHUH.

20 UWmxeHepHas MeETOJUKA pacuera 00€4aeK, HarpyXEHHBIX OCEBBIM
PaACTATUBAIOIINM YCUIIHEM, OCEBBIM CKUMAIONIUM yCHUITHEM.

21  UWmxeHepHas  MeTOAMKa  pacyera  o0eyaeK,  HarpyX’eHHBIX
U3TH0AIONTUM MOMEHTOM, ITOTIEPEYHBIMU YCHITASIMH.

22  UmxeHepHas MeETOJMKa pacuera oOedaek, paboTalomux IO
COBMECTHBIM JICHCTBUEM HArpy3oK (HApyKHO€ /JaBJICHHE, OCEBOE CHKMMAIOIIEe
yCWIINE, U3TU0AIOIINNA MOMEHT, MONEPEYHOE YCUIIHE).

23 UmxkeHepHas MeETOAMKA pacyeTra IIJIMHIPUYECKUX o0edaeKk ¢
KOJIBIIAMU KECTKOCTH, HATPY>KEHHBIX BHYTPEHHUM H30BITOUYHBIM JIaBIICHUEM.

24  Konwnueckue obedaiiku. PacueTHbIe CXeMBI M pacueTHBIC MTapaMETPHI.

25 UmxkeHepHas MeETOIMKa pacdyeTa TJIAJKUX KOHHYECKHX O0edack,
HArpy>KCHHBIX BHYTPCHHUM H30BITOYHBIM JaBJICHUEM.

26  UMmxeHepHas MeETOAMKAa pacueTa TIJIAJKUX KOHHYECKHUX 00Oeyaexk,
Harpy >XKCHHBIX HAPYKHBIM JIaBJICHACM.

27  HuxeHepHas METOAMKA pacueTa SJUIMNTUYECKUX U MOTyCchepuyecKux
JTHUIII, HArPY)KEHHBIX HAPY>KHBIM JTaBJICHHCM.

28 BuusHHEe HECKOTBKMX OTBEPCTUN B dJEMEHTAxX armapaToB JIPYr Ha
npyra. OIMHOYHBIE OTBEPCTUSI B COCYJax W ammaparax. YCJIOBHE YKpEIJICHUS
OJMHOYHBIX OTBEPCTHUM.

29  Ilryuepsl. OCHOBHBIE THIOBBIE KOHCTPYKITUH.

30  ®nannesBoe coenuHeHne. OCHOBHBIE THIIOBBIE KOHCTPYKITUH.

31 IIporpamMMHBIE TPOIYKTHI MJsi TPOCKTHUPOBAHUS SHEPTETHUCCKUX
yctaHoBok: ITACCAT, KOMITIAC, Word. Llenb, BeIONHIEMbIC 3a1a4yd, padoTa,
ohopMIIeHHE JOKYMEHTAIINH.

32  Kpurepun HaaeKHOCTH.

33  KommuecTBeHHBIC XapaKTEePUCTUKH HA/IKHOCTU
HEBOCCTAHABIMBAEMBIX M3ICIUH.

34  HanexHOCTh BOCCTaHABIMBAEMbIX U HEBOCCTAHABIIMBACMBIX M3/ICITHH.

35 Kpurepun HaaeKHOCTH BOCCTAHABIIMBACMBIX M3JICITHH.

36  Ilpukumounslii pacuer HamexHoctH. Jlonmymenus. Cnydan
IPUMEHEHUSI.

37  OpueHTHPOBOYHBIN pacueT HanexkHocTd. Jomymenus. Cnydan
IPUMEHEHUSI.

38  Texuuyeckue TpeOOBaHMS K TETUIOOOMEHHBIM aIlliapaTaMm.

39 IlpaBmia sKCIUTyaTauy TEIIOOOMEHHBIX aIlllapaToB.

40 Texunueckue TpeOOBAHUS K CYIIMILHBIM YCTAHOBKAM.

41  IlpaBwiia SKCIUTyaTalluu CyIIMIBHBIX YCTAaHOBOK.

42  Texuuueckue TpeOOBaHUS K BhIIAPHBIM YCTAHOBKAM.

43  IlpaBuiia sKcruTyaTalliy BbIIAPHBIX YCTAHOBOK.

44  Texuuueckue TpeOOBaHUS K PEKTU(PUKAIIMOHHBIM YCTAaHOBKAM.



45  TlpaBwia sKcruryaTanuu peKTU(UKAITMOHHBIX YCTaHOBOK.

46  OkcruyatanuoHHas — AokyMmeHTamus.  OnepaTwBHBIX — KypHAal.
OnepaTuBHasi cxema TEIUIOBbIX ceTel (BOMSIHBIX, IMAPOBBIX, KOHJICHCATHBIX).
OnepaTuBHAasi CX€Ma UCTOYHUKA TEIJIOTHI.

47  OkcmulyaTaluoHHas JoKyMmeHTanus. llepeueHbp kamMep W KaHajoB,
MOJIBEP’KEHHBIX ONAacHOCTH MPOHUKHOBeHHs ra3a. llepedenr oOopynoBaHus,
HAXOJSLIErocs B ONEPATUBHOM YIPABIEHUWU U BeAeHUM AucneTdepa. [Iporpamma
NEPEeKIIOYECHUSI.

48  OkcmiyaTanMoHHas —JOKyMeHTauus. (CXeMbl TEIUIOBBIX — Kamep
(HACOCHBIX CTaHIIMM, TEIJIOBBIX MYyHKTOB). JKypHan 00X0/I0B TEIJIOBBIX CETEH.
JKypnai pacniopsikeHUM.

49  DOkcmryaTtanmoHHas nokymeHTanus. JKypHai yyera paboT o Hapsiaam
U pacniopspkeHusM. JKypHan 3asBOK Ha BBIBOJ 000pyaoBaHus u3 pabotsl. XKypHan
ne(eKTOB U HETIOIAI0K ¢ 000PYI0BaHUEM.

50 DkcminyaTtanioHHas — JTOKyMEHTalus. TemmepaTypHbIi  rpaduk
LHEHTPAJIBHOIO PEryJUpOBAaHMS CUCTEMBI TeIlocHaOxeHus. IIbezomerpuueckue
rpaduku. PexxumHas kapra.

51 DOkcmnyartaniMoHHas — JOKyMeHTauus. ['paduk orpaHuyeHudl
OTKJIFOYEHUH. Kypnan yyera  IPOBEIECHUSA IIPOTUBOABAPUUHBIX 51
IIPOTUBONOKAPHBIX TPEHUPOBOK. JKypHan yuera coctosinusa KUIInA.

52  IlpaBuiia 3KcIUTyaTalldd TeIUIOBBIX ceTeil. Buabl gokymeHTanuw,
MoJIIeXkKAIIeH MOCTOSTHHOMY XpaHeHuto. HeoOxoiuMbie 0003HauEHUS.

53  IlpaBuia sKCIulyaTalliy TEIUIOBBIX ceTell. VcmbITaHus, MpOBOAUMbBIC
10 3aBEPIICHUIO0 CTPOUTEIBCTBA.

54  TlpaBuia s3KcITyaTalldd TEIUIOBBIX ceTeil. [logkimoueHne U myck
TEIUIOBBIX CETEN.

55  Tekymas »skcruryaTanus TeIJIOBBIX ceredd. HaGmrogenme. OO6xom.
TpeOoBaHUS K yTEUKE TETIJIOHOCUTEIIS.

56  Tekymas 3KkcIuTyaTanys TEIUIOBBIX ceTel. TpeOoBaHUs K TaBICHUIO U
TeMIepaType B MOIAr0IIeH 1 00paTHON MarucTpaisax.

7.2.6. MeToauka BbICTaBJeHHs OLEHKM TIPM  TPOBeJAEHUH
NMPOMEKYTOYHOU aTTECTALUM

3auer ¢ OLEHKON U 3K3aMeH MPOBOJATCS MO OuieTaM, KaXKIbli U3 KOTOPBIX
colepkuT 2 Bompoca W 3amavy. Kaxaplii NpaBUIIBHBIM OTBET Ha BOMPOC
oteHuBaetcs 1 Oamiom, 3a1aua oneHuBaetces B 3 6ama (3 6ayia BepHOE pellieHUe 1
1 6ann 3a KaxAbIN BEPHBINA OTBET). MakcUMallbHOE KOJIMYECTBO HAOpaHHBIX OAIIIOB
5.

1. Ouenka «HeynoBiIeTBOPUTEIBHO)» CTAaBUTCS B CIIy4yae, €ClId CTYJIEHT HE
pEeLInI 3a/1a4y.

2. OneHka «Y TOBJIETBOPUTEILHO» CTABUTCS B CITydae, €CIU CTYICHT PEITII
3aJ1a4y U HE OTBETHJI Ha BOIIPOCHI.

3. Onenka «Xopolo» CTaBUTCS B CIIy4ae, €CJIM CTYJIEHT pelIni 3a1ady H
OTBETHJI Ha OJIMH BOIIPOC.

4. Ouenka «OTIMYHO» CTaBUTCS, €CIIM CTYIECHT PEIIMII 3a/1a4y U OTBETUJI Ha
JIBa BOMpOCA.



7.2.7 I1acnopT OllEHOYHBIX MATEPHAJIOB

Kon
KoHnTponupyemslie pazaesnsl (TEMbI) . HaunmenoBanue
Ne n/m KOHTPOJIHPYEMOH
JUCIUTTAHBI OLICHOYHOT'O CpeACTBa
KOMITETCHITHI
1 BBenenue I1K-1, ITK-3 Tect
2 O6mme Bonpock! npoektupoBanust  |I1K-1, TTK-3 Tecrt, pemenue 3anay,
3a4€T C OLIEHKOU
3 [IpoekTupoBaHue 371€EMEHTOB [K-1, ITK-3 Tecrt, pelieHue 3anay,
SHEPTEeTUYECKUX YCTAaHOBOK KYpPCOBO# MPOEKT, 3a4eT C
OLIEHKOM
4 HanexxHocts 3HEpPreTHUeCKnX I1K-1, IIK-3 Tecrt, permieHue 3anay,
YCTaHOBOK KYpPCOBOI MPOEKT, FK3aMEH
5 Oc00EeHHOCTH IKCIUTyaTaIlluu IIK-1, IIK-3 TecT, pemenue 3amay,
TEIJIOOHEPTEeTUYECKUX YCTAHOBOK KYpPCOBOM MPOEKT, FK3aMEH

7.3. MerToauyeckue MaTepuajbl, OMNpeaessiiONie MPoleayPbl
OlleHUBAHMS 3HAHMI, yMeHHUIi, HABBIKOB U (WJIN) ONBITA JeSITETbHOCTH

TectupoBaHue OCYIIECTBIACTCS, JMOO TMPH TOMOINM KOMIIBIOTEPHON
CHUCTEMBI TECTUPOBAHUsA, JHOO C WCIOJIB30BAHHEM BBIIAHHBIX TECT-33JIaHUN Ha
oymaxxuom Hocurtene. Bpems tectupoBanusi 30 MuH. 3aTeM OCYIIECTBIISIETCS
IpOBEpKa TECTa SK3aMEHATOPOM M BBICTABISETCS OIIEHKA COTJIACHO METOINKU
BBICTaBJICHUS OIICHKH TIPH MPOBEICHUN TPOMEKYTOUHOM aTTECTAIIHH.

Pemenne cTaHmapTHBIX 3amad  OCYIICCTBISIETCS, JHUOO TIPH TOMOIIH
KOMITBIOTEPHON CHCTEMBI TECTHPOBAHUS, INOO C UCIIOIH30BAHUEM BBITAHHBIX 3a/1a4
Ha OyMaxHOM Hocwutene. Bpems pemenns 3anauy 30 MuH. 3aTeM OCYIIECTBIISCTCS
IIpOBEpKa PEIICHMs 3a/Jad 5K3aMECHATOPOM U BBICTABIIACTCS OIICHKA, COTJIACHO
METOJIMKHU BBICTABJICHUS OLICHKHU TIPH MPOBEACHUH TPOMEKYTOYHOW aTTECTAIINH.

Pemenne mnpukimagHBIX 3a4ad  OCYIICCTBISCTCS, JUOO TIPU ITOMOIIH
KOMITBIOTEPHON CHCTEMBI TECTHPOBAHUS, JINOO C UCTIOIH30BAHUEM BhIJJAHHBIX 33724
Ha OymMakHoM Hocwutene. Bpems pemenns 3anau 30 MuH. 3aTeM OCYIIECTBISETCS
MpOBEpKa PEIICHHs 3a/ady 5K3aMEHATOPOM U BBICTABIAETCS OIICHKA, COIJIACHO
METOJIMKH BHICTABJICHUS OIICHKH TIPH MPOBEACHUH MPOMEKYTOYHON aTTECTAIIUN.

3amura KypcoBOi pabOThI, KypCOBOTO MPOEKTA WJIA OTYETA 110 BCEM BHUIAM
MIPAKTUK OCYIIECTBISIETCS COTJIACHO TPeOOBaHUSM, MPEIBSIBISIEMBIM K padote,
OTHMCAaHHBIM B METOJMYECKUX MaTepuanax. [[puMepHOe BpeMs 3alUThl HA OJTHOTO
cTyaeHTa cocTaBiseT 20 MuH.

8 YYEBHO METOANYECKOE U UTHOOPMAILIMOHHOE
OBECIHHEYEHUE JUCIUIIJINHDBI)

8.1 Ilepeyenb y4eOHOU JMTEpPaTypbl, HEOOXOAUMOW /JII OCBOEHMS
AUCIHUANIMHBI

I KoxyxoB H.H. IIpoexkTupoBaHHe 3JIEMEHTOB TEILUIOAHEPTETUUECKUX
yctanoBok / H.H. Koxyxos, N.I'. [Ipoznos. ®I'BOY BITIO «BI'TY», 2014. — 314 c.

2 IlpaBuna TEXHHUYECKON SKCIUTyaTallud TEIUIOBBIX 3SHEPrOYyCTAaHOBOK
nocobue. - HoBocubupck : Cubupckoe yHHBEPCUTETCKOS m3aareiabcTtBo, 2009. -
192 c. - ISBN 978-5-379-01227-4.

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




3 IlpaBuna TEXHUYECKOW SKCIUTyaTalldd CUCTEM M  COOPY>KEHUH
KOMMYHJIBHOTO BojocHaOxeHus u kanaiausanuu MJIK 3-02.2001. - HoBocubupck
Cubupckoe yHUBEpCHTETCKOe wm3marenabctBo, 2007. - 128 c¢. - ISBN
978-5-379-00348-7. URL.: http://biblioclub.ru/index.php?page=book&id=57353
8.2 IlepeyeHb HH(POPMANMOHHBIX TEXHOJIOTHIl, HMCHOJb3yeMbIX NpPH
OCYIIeCTBJIEHUH 00pa30BaTeJIbHOTO MNpolecca Mo IMCHUIJIMHE, BKJIKOYAs
nepeyeHb  JUIEH3MOHHOI0 TNPOrpaMMHOr0  olecnedyeHHusi, PecypcoB
HH(POPMAIMOHHO-TEIEKOMMYHHKAIIMOHHOH ceTH «HTEepHeT», COBpEMEHHBbIX
npo¢ecCuOHAIbHBIX 023 JaAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM:
8.2.1 IlporpamMmmHOe oOecrieueHue
— Windows Professional 8.1 (7 u 8) Single Upgrade MVL A Each Academic;
— OpenOffice;
— Adobe Acrobat Reader
— Internet explorer;
— SMath Studio;
— KOMITAC LT;
— ITACCAT.
8.2.2 Pecypcnl MH()OPMAIIMOHHO-TEJIEKOMMYHHUKAIITMOHHON ceTH
«HTEepHET»
— Poccuiickoe oOpaszoBanue. DenepanbHblil moptai. http:// www.edu.ru/
— O6pazoBarenbHbiil mopran BI'TY https://education.cchgeu.ru/
8.2.3 UndopmarmoHHbie CIIPAaBOYHBIE CUCTEMBI
— http://window.edu.ru
— https://wiki.cchgeu.ru/
8.2.4 CoBpeMeHHbIe npodeccruoHaIbHbIe 0a3bl JAHHBIX
—  DOnexTpoHHbIH  (GOHA TPABOBOM H  HOPMATHBHO-TEXHUYECKOU
nokymeHTaruu. URL: http://docs.cntd.ru
— Enmnas  cucrema  KOHCTpYKTOpckoWM  nokyMeHrtaumu.  URL:
https://standartgost.ru/0/2871-edinaya_sistema_konstruktorskoy dokumentatsii
— HanmonaneHas anextponHast ouonuoreka. URL: elibrary.ru

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJIUMAS JIJ15
OCYUIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA
1. Coenuanu3upoBaHHas  JICKIIMOHHAs ~ ayJAuTOpHUsA,  OCHAIECHHAs
o0opyI0BaHUEM IS JTIEKIIMOHHBIX JIEMOHCTPAIMM U MPOCKIIMOHHON ammapaTypoi
(aym. 306/3).
2. JlucruieitHplil Kilacc, OCHAIICHHBIN KOMIBIOTEPHBIMH IIPOTpaMMaMH IS
MIPOBEICHUS MPAKTUUECKUX 3aHATHH (aya. 312/3).

10. METOANYECKUE YKA3ZAHUA JJIS1 OBYUYAIOIIIUXCSA MO
OCBOEHUIO JUCHUITJIMHBI (MO Y JIA)

I[To mucuumuinHe «IIpoekTupoBaHUME M IKCIULyaTalydss HSHEPreTUYECKUX
YCTaHOBOK» YUTAIOTCS JIEKLIUU, [IPOBOAATCS IIPAKTUYECKUE 3aHATHS, BBIIIOJIHACTCS
KYpCOBOM IIPOEKT.

OCHOBOI M3y4eHMS JUCLUIUIMHBI SIBISIFOTCA JIEKIIMM, Ha KOTOPBIX



u3JaralTca Haubosiee CylUIeCTBEHHbIE U TPYIHbIE BOIPOCHL, a TAKXKe BOIPOCHI, HE
HallleJIINe OTpaXeHUsI B yueOHOM uTepaType.

[IpakTrueckue 3aHATHS HANpaBiCHbl HA NPHOOPETEHHE NPAKTUYECKUX
HABBIKOB TIATEHTHBIX HCCIIEIOBAHMM M pacyeTra Ha MPOYHOCTH DIIEMEHTOB
TEIJIOMACCOOOMEHHBIX YCTAHOBOK. 3aHATUS MPOBOJATCA IYyTEM PELIEHUs
KOHKPETHBIX 3a]a4 B ay IUTOPUHU.

Meronuka BBITTOJTHEHUS KypCOBOTI'O IIPOEKTA U3JIOKEHA B
y4eOHO-METOIMYECKOM MOCOOMH. BBIMONMHATE 3Talbl KypCOBOTO MPOEKTA JOJKHBI
CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKHU.

KoHTponps ycBOeHMS Marepualia AUCUUIUIMHBI MPOU3BOAUTCS IMPOBEPKOI
KYpPCOBOTI'O MPOEKTA, 3aIIMTON KYpCOBOTO MPOEKTA.

Bug yueOHBIX

. JleATenbHOCTh CTyACHTA
3aHATUN

Jlexmmsa Hanucanue kKoHCIEKTa JIEKIUKA: KPATKO, CXEMaTUYHO, MOCIIEI0BATEIBLHO
(UKCUPOBAaTh OCHOBHBIC  TIOJIO)KCHHS, BBIBOJABI, (OPMYJIUPOBKH,
0000IICHHS; TTOMEYATh BaKHBIE MBICJIH, BBIJCIATh KIIIOYEBBLIC CJIOBAa,
TepMuHBI. [IpoBepka TEPMHUHOB, MOHATUM C MOMOIIBIO SHUIMKIONEIUM,
CJIOBape, CHPaBOYHUKOB C BBIIMCHIBAHUEM TOJIKOBAHUN B TETPaib.
O0o3HayeHUEe BONPOCOB, TEPMHHOB, MaTepHaja, KOTOPBIC BBI3BIBAIOT
TPYAHOCTH, IIOMUCK OTBETOB B pPEKOMEHIyeMou mautepatype. Ecmu
CaMOCTOSITCIIBHO HE YJAeTCs pa3o0paThcs B Marepuaje, HeoOXOIMMO
chopmyIUpoBaTh BOMPOC M 33/1aTh IMPENOABATEII0 HA JICKIIMHA WIH Ha
MIPAKTUYECKOM 3aHSITHH.

[TpakTnyeckoe KoHcnekTupoBaHue peKOMeH/1yeMbIX HCTOUHUKOB. PaboTa ¢ KOHCIIeKTOM

3aHsATHE JEKIUH, MOATOTOBKAa OTBETOB K KOHTPOJBHBIM BOIPOCaM, IMPOCMOTP
pekoMeHayeMol nuteparypsl. [IpocinymmBanue ayano- U BUjeo3anucei
[0 3a/JlaHHOM TeMe, BBINOJIHEHHE pacueTHO-TpapUuecKux 3aJaHuM,
pelLIeHHe 3a1a4 110 aJITOPUTMY.

CamocrositenpHas |CaMmocTosiTeIbHAasE — paboTa  CTYAEHTOB  CIIOCOOCTBYET — TIyOOKOMY
pabota yCBOEHHsI y4eOHOIro MaTepHrasa U pa3BUTHIO HABBIKOB CaMOOOPa30BaHMUs.

CamocrosiTenpHas paboTa MpeArnoaraeT ciaeayolue COCTaBISIONINE:

- paboTa c TEeKCTaMM: y4yeOHHKaMH, CIIPABOYHHUKAMH, TOMOJHUTEIbHON

JUTEPATYPOH, a TaKKe MPOPadOTKa KOHCIIEKTOB JICKITH;

- BBIIOJIHEHUE JJOMAIIIHUX 3aJIaHUH U pacyeTos;

- paboTa HaJl TeMaMU JUTsl CAMOCTOSTEIBHOTO U3YUYEHUS;

- yyacTHe B paboTe CTy/IeHUECKHUX HAyYHBIX KOH(GEPEHINH, OTMMIIHa;

- IOJITOTOBKA K MMPOMEKYTOYHOM aTTECTAIHH.

HOI[FOTOBK& K I'oToBUTHCS K HpOMCX(yTOQHOﬁ aTTeCTauu CJIICAYET CUCTCMATHYCCKHU, B
HpOM@)KYTOLIHOﬁ TEYCHHE BCETO CEMECTPA. HNuaTencuBHas nOoATOTOBKA JOJIPKHA HAYAaThCA HE
aTTeCTalnun no3aHee, 4YeM 3a MCCAL-IIoJITOpa 10 HpOMe)ICYTO‘{HOﬁ aTTeCTaluu.

JlaHHBIE TIEpe] 3a4€TOM C OILIEHKOW, HK3aMEHOM, 3a4€TOM C OLEHKOM,
9K3aMEHOM, 3a4CTOM C OIICHKOM, 9K3aMCHOM TpH AHS 3P (PEKTHBHEE BCETO
WCITOJIH30BATh JUIsl TOBTOPEHHUS M CHCTEMATHU3aIlMU MaTepHraia.
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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).





