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1. HEJIA U 3AJAYU JTUCHUTTJIMHBI

1.1. Hean aucuuminHbl GOpMUPOBAHNE KOMIIETCHIINH, HEOOXOIUMBIX
JUIS  TIpHOOpeTeHus: TPOo(EeCCHOHANBHBIX 3HAHUM WM yMEHHH B 00JacTH
NPOBEJCHUS HCCJICNOBAaHUN W CTEHIOBBIX WCIBITAHUNA DHEPTeTUYECKOTO
000py10BaHUs ra30HEPTEIPOBOIOB.

1.2. 3agaum ocBOeHHMS JAUCHUIJIMHBI 3aKpeIUieHHe W yriyOleHue
TEOPETUUYECKNX 3HAHUH 00 OCHOBHBIX TEXHUYECKUX XapaKTEPUCTHUKAX
DHEPreTUYECKOTO 000PYIOBAHUS, a TAKXKE MOTydeHUE HHPOPMAIIMA O METOaX
OpraHu3aliKi ¥ TPOBEICHUS WCCICAOBAHUN W CTEHAOBBIX HCIBITAHUNA
HEPTreTUYECKOTO 000Py1I0BaHUS HEPTETa30BOM OTPACIIH;

3HAKOMCTBO C OCHOBHBIMH BHJIaMH TEXHUYECKOW, HOPMATHUBHOM,
TEXHOJOTHYECKOH M KOHCTPYKTOPCKON JOKYMEHTAIluH, pa3padaThiBaeMOM s
oOecrnieyeHnst MPOBEACHUS UCTIBITAHUA U U3MEPEHUH, a TAaKXKE BBIMTOTHIEMOH 10
pe3ylibTaTaM HCTIBITAaHHH;

U3y4eHHUE CIeNu(UKA BBIMOJHEHUS HCCICNOBAaHUNH U  CTCHIOBBIX
UCTIBITAHUN YHEPTeTUYECKOTO O0OpYyIOBaHUS, MPEIHA3HAYCHHOTO JJII CHUCTEM
TpaHcTopTa HeTH U ra3a, BKIoYas 00paboTKy pe3ybTaTOB HCCIeT0BaHUH;

NPAaKTHYECKOE O3HAKOMJICHHE C PabOTOH COBPEMEHHBIX OTEYECTBEHHBIX
UCCJIEOBATEILCKUX KOMIUIEKCOB H  CTEHJOB JUIS  CO3JaHUS  HOBOTO
HHEPreTHYECKOro 000pyI0BaHUSI.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
JucuumimHa «MeTtoapl HMCCIEAOBAaHUMM M CTEHJOBBIX HCHOBITAHUH
DHEPreTUYECKOTO  O0OpyAOBaHHWS  Ta30HE(TENPOBOJOB»  OTHOCHTCS K
JUCLIUIUIMHAM BapyuaTUBHOM yacTu Osioka b1.

3. HEPEUYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUEHUA 110
JUCHUIIJIIMHE

[Iponecc u3ydyeHus AUCHUIUIMHBI « METObI NCCIIEOBAaHUI U CTEHIOBBIX
UCTIBITAHUN SHEPreTU4YEeCKOro 00OpYyJ0BaHUs Ta30HE(TEIPOBOIOB» HalpaBieH
Ha (JOPMUPOBAHUE CIETYIOMNUX KOMIETSHLIUN:

OIIK-4 - cnocoOHOCTBIO — pa3pabaTbiBaTh  HAYYHO-TEXHUYECKYIO,
NPOEKTHYIO U CIYKEOHYI0 JOKyMEHTAIHIO, OPOPMIIATh HAYYHO-TEXHUYECKHUE
OTYETHI, 0030PbI, MyOJIUKALIUY MO PE3YJIbTaTaM BBIMOJIHEHHBIX UCCIIETOBAHHMI

[1K-3 - cnocoOHOCTBIO TJIAHUPOBATH M MPOBOAUTH aHATUTUYECKUE,
UMUTAIIMOHHBIE U SKCIIEPUMEHTAIbHBIE UCCIIEIOBAHUS, KPUTUUECKH OI[CHUBATh
JIAHHBIC U JIeTIaTh BBIBOJIBI

Pe3yabTaThl 00yYeHnsl, XapaKTepHU3yolue

Komnerennus
chopMHpPOBAHHOCTH KOMIIETEHUIUH

OIIK-4 3HaTh OCHOBHBIE BHJAbl TEXHHYECKOW, HOPMATHUBHOW,
TEXHOJIOTUYECKOM M KOHCTPYKTOPCKOM JOKYMEHTAlNH,
pa3zpabaTeiBaeMOM 111 oOecreueHus  MPOBEICHUs
VCIIBITAHUWM U U3MEPEHUM;




0011IMe TPUHIIUIIBI U3JI0KEHUS PE3YJIbTaTOB UCIIBITAHUHN B
CITy€OHOM TOKyMEHTAIlMH, a TAaKKe B HAy4HO-
TEXHUYECKUX OTYETaX, MyOJUKaIUsIX B MEYaTHBIX
KypHaJiax, TpyJiax U cOOpHUKax cTaTeil KoHpepeHIi

BitameTs HaBbIKAMM COCTaBIIEHUS TPOrPaMMBbI U
METOJIMKHN UCIBITAHMI, a TAK)KE JOKYMEHTALUH,
BBIITYCKAa€MOM 110 PE3yJIbTaTaM UCIIBITAHUN
HHEPreTHYECKOro 000pyI0BaHUs

[1K-3

3HaTh cucTeMy OOECIeYeHHs KadecTBa HHEPreTUUECKOTO
o0opynoBaHHs,  HOPMAaTHBHYIO  0a3y  HUCHBITaHUH,
rOCyJapCTBEHHbIE,  BEIOMCTBEHHbIE M CIElHaJIbHbIC
CTaHJapThl TPEeOOBaHMN K MPOBEACHUIO HCIBITAHUIO
HAaCOCHOM W pEryJupyrolleil apMarypbl, I[pPOrpaMMBbl,
METOAMKH UCIIBITAaHUH;

METOJBl U CpencTBa oOecredeHHusl Haae)KHOW pPabOThI
CTEHJOBOTO  O0OpYIOBaHUSA,  OOIIYI0  TOMOJIOTHIO
CTEHJIOBBIX CHCTEM ux B3aUMO/ICHCTBHE u
B3aMMOBIIUSTHUE, TTOCIEA0BATEIHHOCTh BBIBOAA U3 PaOOTHI
U CXeMbl OCTaHOBa  CJIOKHOTO  DHEPreTHYECKOIO

000pyI0BaHUS;

OCHOBHBIEC TEXHUYECKHE XaPAaKTEPUCTUKU U TCXHHUYECKHUEC
HOKa3aTesu UCIIBITHIBAEMOTO IHEPTreTUUECKOTO
o0OpynoBaHHsS € TIPUBA3KOW K  Pa3MEPHOCTH |
POU3BOIUTEIILHOCTH;

TpeOOBaHUS TOCYJapPCTBEHHBIX CTAaHAaPTOB, OTPACIIEBBIX
¥ BEJIOMCTBEHHBIX criennainbHbIx crangaptoB (I'OCT,
OCT, OTT, CTT) B yacTu npoBe/IcHUsI HICTILITAHUN BHOBb
pa3paboTaHHOUN U CEpUITHON MTPOIYKIHH
(9HEpreTHIecKOoro 000pyA0BaHUS Ta30HEDTETPOBOIOB)

YMeTh peann3oBbIBaTh TPEOOBAHMS CHCTEMBI KadyecTBa U
HOPMAaTUBHOU JOKYMEHTALUU npu MMOJATOTOBKE,
MJIAHUPOBAHUM U TTPOBEICHUN UCTIBITAHUI;
aHAJIU3UPOBATH MOJYYEHHBIC PE3YJIbTAThl UCTIBITAHUN U
HCCIICIOBAHNM, AeJIaTh 3aKJIIOUYEHHS O COOTBETCTBUU
arperaroB TpeooBanusiM T3 u [IMU, nenath BHIBOIBI,
3aKJIFOYEHMS U YCTAHABIUBATH MPUYMHBI
HEYJIOBJIETBOPUTEIbHBIX UCIIBITAHUIN U IPUYKH
HECOOTBETCTBUS MapaMETPOB YCTAHOBJICHHBIM
TpeOOBAHMSIM

4. OFBEM JUCHUIIJINHBI

OOmrast TPyIOEMKOCTh JHCHUIUIMHBI «MeToapl HCCIEeIOBAaHUNA U
CTEHJOBBIX UCHBITAHUIN 3HEPreTHUECKOT0 000pYAOBaHUS T'a30HEPTEIPOBOIOBY

COCTaBJIgET 3 3.€.




Pacnpenenenuie TpyJ0€MKOCTH TUCIUIUIMHBI 0 BUAAM 3aHSITUN
ouyHasi popma o0yueHust

Cemect
. Bcero
Buael yueOoHOM paboThI pBI
JacoB
3
AyIuTOpHBbIE 3aHATHSA (BCEro) 36 36
B ToM uncie:
Jlexmu 18 18
JlabopaTtopusie pabotsl (JIP) 18 18
CamocrosiTesibHasi padoTa 72 72
Bu bl mpoMeKyTOYHOM aTTECTALIMU - 3a4ET + -
OO6m1ast TPy 10€MKOCTb:
aKaJeMHUYECKHUE YacChl 108 108
3ad.e]I. 3 3
3a04Hast popma 00y4eHUs
Cemect
. Bcero
Buasl yueOHOM paboThI pBI
JacoB
4
AyauTOpHBbIE 3aHATHSA (BCEro) 8 8
B ToM umncie:
Jlexmu 4 4
JlaGopatopusbie pabotsl (JIP) 4 4
CamocrosiTesibHasi padoTa 96 96
KonTposabHasi pabora + +
Yachl Ha KOHTPOJIb 4 4
Buibl mpoMeKyTOYHOM aTTECTALIMU - 3a4ET + -
OO01ast TPy 10€MKOCTb:
aKaJIeEMUYECKHE Yachl 108 108
3ad.e]I. 3 3
5. COAEP) KAHUE JUCHUIIJIMHBI (MOJYJIA)
5.1 Copepxkanue pas3aejoB TUCUMILVIMHBI M pacrnpeaesieHue
TPYAOEMKOCTH 10 BUAAM 3aHATHH
ouyHasi Gopma o0yueHust
B
C
(S
Ne J1a6 r
. HanmeHoBaHuEe TEMBI Conepxanue pasnena Jleknn ao. CPC |o
n/m 3aH.
q
a
C
I DKusnenssiil ik | JKU3HEHHBIN OUKT MalIuHbl. Poib
MamuHel. Poib HUCCIENOBAHUN U UCIELITAHUHI B CO3TaHUU HOBEIX s sl P
UCCIIEOBAHUMN U MaIlIUH U arperaros. 0
HCOBITAaHUH B OCHOBBI METOJIOB MICCIIENOBAHUN Y UCIILITAHUUI




CO3JaHUH HOBOU
TCXHUKNU

MamuH 1 000opynoBanus. Poib
MOJTHOPA3MEPHBIX CTCH/IOBBIX MUCTIBITAHUI
9HEPreTUIECKOTO 000PYIOBaHHS HA
COBPEMEHHOM JTarle.

MeTopl, BUABI U
THIIBI
HUCCIENOBAaHUN U
HUCIBITAaHUN

MeTopl, BUABLI M THITBI HCCIICIOBAHMIA,
cnienuuKa BBITIOTHEHUS UCCIIeIOBAHUI
SHEPreTU4ecKoro 000pya0BaHuUs,
MpeIHA3HAYEHHOTO ISl CHCTEM TPaHCIIOpTa
He(TH U raza.

MeTo/1b1, BUIBI U TUIBI UCTIBITAHUH, crienuduka
MPOBEJCHUS UCTIBITAHUM SHEPreTHYECKOrO
o0opyoBaHusl, IPeTHA3HAYCHHOTO JJII CUCTEM
TpaHcropTa HepTH u rasa.

Du3nyecKue MOJIEIBHBIE U MTOJIHOPAa3MEPHBIC
UCIBITaHUs HEPTEra30BOro IHEPreTUIECKOTro
000pyIOBaHUS.

PacueTHble MOZIeNTbHBIE U MTOJIHOPA3MEPHBIE
UCIIBITaHUS HEPTETa30BOT0 IHEPTETHUECKOTO
000pyTIOBaHUS.
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OCHOBHBIE THIBI
WCOBITaHUN U
TpeOOBaHUS K

I'ocynapcTBeHHBIE, OTpACIIEBLIE,
BEJIOMCTBEHHOE CTaHIapThl 1 HOPMATUBBI Ha
MMPOBCACHUC T'MAPABINYCCKUX HUCITBITAaHUH

UCTIBITAHUSAM 00opyI0BaHus AJIs TpaHCIIOpTa He(THU U rasa.
MaIluH Tunosble TUAPABINYECKUE UCTIBITAHUS [T 12 (2)
HedTerazoBoi HedTerazoBoro 000py10BaHMs, OCHOBHBIE
oTpaciu TpeOOBaHUS K MPOBEICHHUIO UCIIBITAaHHH,
a OCHOBHBIEC XapaKTEPUCTUKH arperaros,
110JIy4aeMble ITPU TUAPABINYECKUX NCIBITAHUSIX
Opranuzanus ObecneueHne KauyecTBa, JOCTOBEPHOCTH U
Ka4eCTBEHHBIX TOYHOCTH U3MEPEHUS TapaMeTPOB IIPU
U3MEpEHMUI, IIPOBEJCHUH T'MAPABINYECKUX UCIIBITAHUM.
perucTpanuu u ®dusnyecknue OCHOBBI U3MEPEHUH, TUIIBI U BUJIbI
00paboTku U3MEPEHUH, MOTPEUTHOCTH U3MEPSIEMbIX U
apaMeTpoB pacueTHbBIX napaMeTpoB. THUIBI U BUABI
UCIIBITAaHUI COBPEMEHHBIX JaTYUKOB U n |
npeoOpaszoBaresbHOro o0opynosanus. Kmaccel 6
TOYHOCTH MU3MEPEHUN THAPABIMUYECKIX CTEH/IOB.
Opranuzanys CUCTEM H3MEpPEHUS, pErUCTpalLyH,
00pabOTKH M XpaHEHHUsI MapaMeTPOB
UCTIBITAaHUN. MeTO/IbI ¥ CITIOCOOBI pETUCTPaALH
napameTpoB. Buzbl ¥ TUIIBI IPOrPaMMHOTO
aHaJIM3a MapaMeTPOB UCIIBITAHUMN.
YHUKaIbHBIE YHuKanbHble ruapaBiIrdeckue Poccuiickue u
OTEYECTBEHHbIC U  [3apyOe)KHble CTEH]IbI AJIS1 MCTIBITAHUI
3apyOeKHbIE MarucTpajbHbIX HACOCOB, 3aIIOPHO-
CTEH[bI AJIs PEryJIUPYIOIIEro U CIEHaTIbHOIO
UCTIBITAHUS THJIPABINYECKOTO 000PYA0BaAHHUS. n |
MOIITHOT'O YHUKAJIbHBIN THAPABINYECKAN CTEH AJIsI 6
HHEPreTUYECKOr0  |[MCIBITAHUI MOIIHOTO HACOCHOTO 000PYAOBaHUS
00opyIoBaHUS CI'10000 OAO «Typbonacocy.

XapaKkTepUCTUKH, TApaMETPhI, THIPaBINYecKast
CX€Ma, CUCTEMA TeJIEMETPHH, CUCTEMA




ynpasieHus. KOHCTpyKTHBHAs cxema 1
MATCHTOBAHHBIC PEIICHUS, TIOJI0KEHHBIC B
ocHoBy cteHna CI'110000.

Cucrema 3HEproodecredeHus: U peryaupoBaHus
MOIITHOCTH, pacxojia 1 000pOTOB
UCTBITEIBaEMOT0 000pyaoBanus. CHCTEMbI
OXJIQXICHUS THIPABINYCCKUX KOHTYPOB CTEH/IA.
Buibl v TUTIBI TPOBOMMBIX HCTIBITAHHUNA U
HCITBITBIBAEMOTO 000pYA0BaHUS

Cuctembl aBapuiHOM 3aIUTHI MOIIHBIX
TUAPABIMYECKUX CTeHI0B. OOecnieueHne
0e30IMacHOCTH UCIIBITAHUHN U
paboTOCIOCOOHOCTH CTEHOBOTO 000OPYAOBAHUS

Bunaper u TUIIBI

TGXHI/I‘-IGCKEUI, HOpMAaTUBHAs, TCXHOJOTMYCCKAA U

JIOKYMEHTAINH, KOHCTPYKTOpCKasi JOKYMEHTAaIus,
obecnieunBaromiell  [pa3zpabareiBacMast isl 0OECTICUeHUS IPOBEICHIS
MPOBEJICHUE WCTIBITAHUHN U U3MepeHui. TexHomornueckas
UCIIBITAaHUHN U MOJTrOTOBKA UCTIBITAHUN, MOHTaX 000PY10BaHHS
MOJIy4eHUE Ha CTEHJ.
pe3yJIbTaTOB. [IporpaMMBbI 1 METOIUKYU UCIIBITAHUMN.
Hayuno- JloxymeHTanusi, BhIIIycKaemasi 1o pe3yabTaram 5 >l It
TEXHUUYECKUE UCTIBITAHUS YHEPTETUYECKOT0 000pyI0BaHMUS. 6
paboTHl, HayuHo-TexHUYecKkas JOKyMEHTalus1, Hay4YHbIE
OTpakarollue paboThl, TEXHUYECKHUE CTAThU U TYOJIUKAIIUU 110
pe3yabTaThl pe3yapTaTaM T'MApPaBINYECKUX UCCIEA0OBAHUN U
UCCIIEIOBAHUMN U ucnbiTanuil. IIpesenranuu ucnsITaHui,
UCIIBITAaHU M. UCIBITATENbHBIX CTEHJ0B U 000pYI0BaHUSI.
[IpoBenenne Hay4HO-TEXHUYECKUX
KOH(epeHIMt 1 0OMEH TEXHUYECKHM OIIBITOM.
1
Hroro 18 18 72 |0
8
3a04Has popma 00yueHus
B
C
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T
Ne HanmeHoBaHUE TEMBI ConeprxaHue paszena Jlex Jlag. CPC |o
n/m Aep pash Rl E
q
a
C

JKU3HEHHBIN 1K
MaimuHeL. Pois
HCCIICIOBAHUI U
HCIIBITAaHHI B
CO3JIaHUM HOBOM
TEXHUKU

JKu3HeHHbIH UK MaluHLL. Poib
HUCCIENOBAHUN U UCILITAHUHI B CO3TaHUU HOBEIX
MalIUH U arperaTos.

OCHOBBI METOJIOB MICCIIENOBAHUN U UCIILITAHUU
MalmH 1 o6opynoBanus. Ponb
MOJTHOPA3MEPHBIX CTEHIOBBIX MCIIBITAHUIN
OHEPreTHYECKOr0 000pYA0BaHUs HA
COBPEMEHHOM JTarle.
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MeTopl, BUABI U
THIIBI
HUCCIENOBAaHUN U
HUCIBITAaHUN

MeTopl, BUABI M THITBI HCCIICIOBAHMIA,
cnienuuKa BBITIOTHEHUS UCCIIeIOBAaHUI
SHEPTreTHYECKOro 000pyA0BaHUS,
MpeAHa3HAYEHHOTO JJIsl CHCTEM TPAHCIOpTa
He(TH U Taza.
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MeTo/b1, BUABI ¥ THITHI HCIIBITAaHNH, cenn(pHKa
IPOBEICHUS HCIIBITAHUI SHEPTeTUYECKOTO
000pyoBaHus, MPEAHA3HAYECHHOTO ISl CHCTEM
TpaHcnopTa HeTH U Ta3a.

®dusnyeckne MOJICIbHBIC U TIOITHOPa3MEpHbIE
UCTIBITAHUS HEPTEra30BOro SHEPreTHYECKOTO
00opyToBaHUs.

PacueTHble MOZETTBHBIE U TTOJIHOPa3MEPHBIE
UCTIBITaHUS He(PTEra30BOro SHEPreTHYECKOTO
000pyI0BaHUsI.

OCHOBHBIE THIIBI
HUCIILITAHUU U
TpeOOBaHUS K

['ocymapcTBeHHBIC, OTPACIIEBEIE,
BCAOMCTBCHHOC CTaHAAPTHI 1 HOPMATHUBLI HA
NIPOBEICHUE THAPABINICCKUX HCITBITAHUH

UCTIBITAHUSM o0opyoBaHus Ji TpaHCIIOPTa HE(PTH U ras3a.
MaIIiH Tunosble rUAPaBINYECKUE UCTIBITAHUS [T 16 é
HedTera3zoBoit HeTerazoBoro 000pyA0BaHMs, OCHOBHBIC
oTpaciu TpeOOBaHUS K MPOBEICHHUIO UCTIBITAHUH,
a OCHOBHBIE XapaKTEPUCTUKU arperaros,
M0JTy4yaeMble MTPH TUAPABINYECKIX UCTIBITAHUSX
Opranuzanus ObecneueHne KauecTBa, JOCTOBEPHOCTU U
KauyeCTBEHHBIX TOYHOCTH U3MEpPEHUs TapaMeTpOB MpH
U3MEpEHHUI, MPOBEJICHUH TUAPABIUYCCKIX UCTIBITAHUH.
perucTpaiuu u duznyeckue OCHOBBI U3MEPEHHM, TUIIBI U BUIbI
00paboTku U3MEPEHUH, MOTPEUTHOCTH U3MEPSIEMbIX U
napaMeTpoB pacyeTHbIX mapaMeTpoB. TUIBI U BUIBI
UCTIBITAHU I COBPEMEHHBIX JIaTYNKOB H 6 I
npeoOpazoBareabHOT0 000opynoBanus. Kiacch 6
TOYHOCTH U3MEPEHUH TUAPABIUICCKIX CTEHIOB.
Opranuzanus CUCTEM HU3MEpPEHUS, perucTpalum,
00pabOTKM U XpaHEHUsS MapaMeTPOB
UCIIBITAaHUN. METOIbI M CIIOCOOBI PerucTpaIuu
napaMeTpoB. BUIIbI U TUTIBI TPOTPAMMHOTO
aHaJIM3a MapaMeTPOB HCTIBITAHUM.
VYHuKaILHBIE YHukanbHble rupaBiandeckue Pocculickue u
OTECUECTBEHHBIC U [3apyOeHBbIC CTEH/IBI IJIsl UCTIBITAHUI
3apyOexHbIC MarucTpalbHbIX HACOCOB, 3aMTOPHO-
CTEH/IbI JIJIs1 PEryIHUPYIOIIETO U CHEIHaTbHOTO
UCTIBITAHUS TUIPABINYECKOT0 000pYI0BaHUS.
MOIITHOT'O YHUKAJIbHBIN THAPABINYECKUN CTEH AJIsI
DHEPreTHYECKOTO  [MCMBITAHUN MOIIHOTO HACOCHOTO 000PYAOBaHUS
o0opyIoBaHus CI'10000 OAO «Typbonacocy.

XapakTeprCTUKY, TapaMeTPhI, THAPABIHYECKAs
CXeMa, CHCTeMa TeIEeMETPHH, CHCTEMA
ynpasieHus. KoHcTpykTuBHas cxema u
NaTEHTOBAHHBIC PEIICHMS, TTOJIOKCHHBIC B
ocHoBy creHaa CI'M110000.

Cucrema 5HeproodecredeHns 1 peryIupoBaHus
MOITHOCTH, PacXxoia u 000pPOTOB
UCTIBITBIBaEMOT0 000pynoBanus. CHCTEMBI
OXJIAXKACHUA TUAPABIINYCCKUX KOHTYPOB CTCH/A.
Busibl 1 THIIBI TPOBOTUMBIX HCIIBITAaHUH 1
UCTIBITHIBAEMOT'0 000PYIOBaHUS
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CucreMbl aBapHiTHOM 3aIMThI MOIIHBIX
THJIpaBINYECKUX cTeH10B. Obecneuenne
0€30MacHOCTH UCTIBITAHUN U
paboTOCOCOOHOCTH CTEHI0BOr0 000PYJOBAHUS
Bunel v Tunsl TexHuueckasi, HOpMaTHUBHas!, TEXHOJIOTHYECKas U
JIOKYMEHTAIWH, KOHCTPYKTOpCKasi JOKyMEHTAIus,
obecrieunBaronieii  [pazpabarpiBaemast 1jisi 00€CTICUeHUsI POBEICHUS
[IPOBEIECHUE UCIBITaHUHN U u3MepeHuil. TexHonornyeckas
UCIIBITAaHUHN U MOJTOTOBKA MCIBITAHUHN, MOHTaX 000PYIOBaHUS
NOJIyYEeHUE Ha CTEH/I.
pe3yJIbTaTOB. [IporpamMmbl 1 METOJMKHU UCTIBITAHUIA.
Hayuno- JlokymeHTanus, BbIIycKaeMas 10 pe3yJIbTaTaM 6 1
TEXHUYECKHE UCIBITaHUS SHEPTeTUUECKOTO 000pYyI0BaHUSI. 6
paboTHI, HayuHo-TexHuueckast TOKyMEHTalUsl, HAyYHbIE
OTpakarolue paboThl, TEXHUYECKUE CTATbU U MYOJIUKALIUKU IO
pe3yabTaTh pe3yabTaTaM T'HAPaBINYECKUX UCCIEAOBAaHUHN 1
HUCCIENOBAaHUN U ucnbiTanuil. [Ipe3eHTanuy ucnsITaHuM,
UCIIBITAaHU M. UCIIBITATEBHBIX CTEHAOB U 000PYIOBAHUSI.
[IpoBeneHne Hay4HO-TEXHUYECKUX
KOH(epeHIMi 1 00MEH TEXHUYECKIM OIMBITOM.

Hroro

96

e

5.2 Ilepeuyennb 1a00paTOPHBIX padoT
JlaGopaTopnas pabota Nel ®dusnyeckre NPUHIMIBI ASHCTBUS OCHOBHBIX

JAaTYUKOB: UIBMCPCHUC TABJICHUA

JlabopaTtopHas padota No2 ®dusznueckue NPUHLHUIBI JEUCTBUS OCHOBHBIX

JTATYMKOB: U3MEPEHUE TEMIIEPATYPbl

JlabopaTtopHas padota Ne3 ®dusnueckue NPUHLHUIBI JEUCTBUS OCHOBHBIX

JaTYUKOB: UBMCPCHHUEC pacxoada

JlabopaTtopHas padota Ne4 dusznueckue NPUHLHUIBI TEUCTBUS OCHOBHBIX

JaTYNKOB: U3MEpPEHNE BUOpaIIH

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

N KOHTPOJIBHBIX PABOT

B cootBeTcTBHUM C y‘-Ie6HbIM IINTaHOM OCBOCHHEC JUCLHHUIIJIMHBI HC
nJIIn

peaycMaTpUBaET

BBIIIOJIHEHWE  KYpCOBOIO  NPOEKTa

(paboThr)

KOHTPOJIbHOM paOOTHI.

7. OUEHOYHBIE MATEPHUAJIBI JJIA ITPOBEJAEHUSA
MMPOMEXKYTOUYHOM ATTECTAIIMU OBYYAIOIIUXCSI IO
JANCIHUIIJIMHE

7.1. Onucanue moKasaTrejed W  KpPUTEpHUEB  OLEHUBAHUSA
KOMIIETEHIIMH HA Pa3JIMYHBIX 3Tanax ux GopMHUPOBAHMS, ONMMCAHHUE LIKAJ
OlleCHUBAHUA

7.1.1 JTan TeKyumero KOHTPOJIs

Pe3ynprarel TEKymero KOHTpOJs 3HAHUM U MEKCECCUOHHOW aTTECTAIluU
OLICHUBAIOTCS 110 CIEAYIOLIEN CUCTEME:

«aTTECTOBAHY;



«HE€ aTTCCTOBAH).

Komme- PesyabTaTel 00y4enusi, XapaKTepusylouue Kpurepnn
TeHIHHA yc(l)Ole/IPOB);HHOCT’b KEMHeTle)Hll)l/]ll/Im OIIEHI/IBZI:HIMI ATTecToBaH He arTecroBan

OIIK-4 3HaTh OCHOBHBIE BUABI TEXHUUECKOM, Brinonnenue Brinonnenue Hesbimonnenue
HOPMATHUBHOMW, TEXHOJIOTUYECKOH U 71a00paTOPHOTO paboT B cpoK, pador B cpok,
KOHCTPYKTOPCKOM JOKYMEHTAIIHHY, MPaKTUKyMa, OTBET | MPEIyCMOTPCHH | IPEayCMOTPEHHBI
paspabaTbiBaeMOM 111 00eCTIeYeHUS Ha TEOPETUYECKHUE | Bl B pab0dInX i B pabounx
TIPOBEICHUS UCIBITAHUN M N3MEPEHHH; |BOIIPOCHI pH poTrpamMMax poTrpamMMax

ciadge 3ayera,

BBITTOJTHECHHE

KOHTPOJIbHOU

paboTsI (ecin

IpeyCMOTPEHO

YII)
BJIAJICTh HABBIKAMU COCTABIICHHUS Brinosnnenue Bremonnaenne | HemwimonHenue
MPOTPaMMEI U METOJIMKU UCTIBITAHUI, a |1adopaTopHOro paboT B CPOK, pador B cpok,
TaKXkKe JOKYMCHTAI[MH, BBITYCKAEMOI IO |IPAKTHKyMa, OTBET | IPEAYCMOTPEHH | IPEIyCMOTPECHHBI
pe3yibTaTaM HCIBITAHU HA TCOPETUYECKHE | Bl B pabOUMX i B pabounx
9HEPreTHYECKOro 000pyI0BaHUs BOIIPOCHI IIPH nporpaMMax nporpaMMax

ciadge 3ayera,

BBITTOJTHECHHE

KOHTPOJIbHOU

paboTsI (ecin

MPEIYCMOTPEHO

YII)

IK-3 3HaTh cucTeMy oOecrieueHus KauecTBa  |Brimonnenne Boinonnenue | HeBpimonnenue
SHEPreTHIEeCKOT0 000PyIOBAHHUA, 1a60paTOPHOTO paboT B CPOK, paboT B CpPOK,
HOPMATUBHYIO 0a3y UCIBITaHU, MPaKTUKyMa, OTBET | MPEIyCMOTPCHH | IPEayCMOTPEHHBI
rOCyIapCTBCHHBIC, BEIOMCTBECHHBIC H  |HA TECOPETUYECKHE | Bl B paOOUMX i B pabounx
CICHUANBHBIC CTAHIAPTHI TPCOOBAHHUN K |BOMPOCHI IPU nporpaMMax nporpaMMax
MPOBEICHUIO MCIBITAHMIO HACOCHOW M |c/ade 3a4eTa,
perynupyrolei apMaTypsi, BBIMOJTHCHHE
MpOTrpaMMBbl, METOJAUKHU UCTIBITAHUH; KOHTPOJIbHOU
METOJIbI M CPENICTBA OOSCTICUCHHUS paboTsI (ecin
HaJIeXKHOI pabOThI CTEHIOBOTO MPEIYCMOTPEHO
00opynoBaHus, 0OIIYI0 TONOJIOTHIO VII)

CTCHIIOBBIX CHCTEM HX B3aHMMOACHCTBHE

¥ B3aMOBJIHSHHUE, TOCIEI0BATEIHHOCTD

BBIBOJIa U3 Pa0OTHI U CXEMBI OCTAHOBA

CJIOYKHOT'O PHEPI'€THUECKOTO

000pyI0BaHUS;

OCHOBHBIC TCXHUYCCKHE

XapAKTCPUCTHKH U TCXHHYCCKHE

MOKA3aTeJIH UCTIBITHIBACMOTO

SHEPreTHIECKOTO 000PYIOBAHHS C

MPUBS3KON K pa3MEPHOCTH U

MPOM3BOIUTEIHHOCTH;

TpeOOBaHMUS TOCYIapCTBEHHBIX

CTaHIApTOB, OTPACIEBHIX U

BEJOMCTBEHHBIX CITCIIHATHHBIX

crargaptoB (IOCT, OCT, OTT, CTT) B

YaCTH MPOBEJICHUS UCTIBFITAHUN BHOBb

pa3paboTaHHOW U CEPUITHON NPOIYKLINH

(sHepreTHyeckoro 00OpyI0BaHHS

ra3oHe()TenpoBOJIOB)

YMeTh peanr30BhIBaTh TPSOOBAHUS Brinonnenue Bremonnaenne | HemwimonHenue
CUCTEMBI Ka4eCTBA M HOPMATUBHOM 1a00paTOPHOTO paboT B cpoK, pador B cpok,
JOKYMEHTAINH [IPH TOJATOTOBKE, MPaKTUKyMa, OTBET | IPETyCMOTPEHH | IPEayCMOTPEHHBI
TUTAHUPOBAHUH ¥ TTPOBEACHUHT Ha TEOpEeTHYeCKHe | Bl B pabodmx it B pabounx
WCTIBITaHUH; BOTIPOCHI ITPH poTrpamMmMax poTrpamMmMax

AQHATM3UPOBATH MTOyUCHHBIC
pe3yIbTaTHl UCIIBITAHUHN U

caayec 3a4cTa,
BBITIOJTHCHHEC




HCCIEAOBAHUI, I€]IaTh 3aKI0OUYEHHS O
COOTBETCTBUM arperaTtoB TpeOOBaHUSIM
T3 u [IMU, nenaTh BHIBOIHI,
3aKIIFOYCHUS M YCTaHABIMBATE TIPHYNHBI
HCYIOBJICTBOPUTEIILHBIX HCIIBITAHUN U
NPUYMH HECOOTBETCTBHS ITAPAMETPOB
YCTaHOBJICHHBIM TPEOOBAHUAM

KOHTPOJbHOMI
paborts! (ecin
HpeTyCMOTPEHO
VII)

7.1.2 JTan npoMe;KyTOYHOT0 KOHTPOJISI 3HAHU I

Pe3ynbratel MpOMEXKyTOYHOTO KOHTPOJIS 3HAHWW OLIGHHMBAIOTCS B 3
cemectpe uisi O4HOW (opMbl OOyudeHus, 4 cemecTpe ISl 3a09HOM (HOPMBI
oOy4deHus 1o IByXOaIbHOM cucTeMe:

«3a4TEHO»

«HE 3aUTEHO»

Komme-
TEHIUA

Pe3yabTaTel 00ydeHHsi, XapaKTepu3yrouiue
c(OpPMUPOBAHHOCTH KOMIETEHIHH

Kpurepnun
OLCHUBAHUS

3auTeHo

He 3aureno

OIIK-4

3HATh OCHOBHEIC BHJIbI TEXHUYECKOM,
HOPMAaTUBHOM, TEXHOJIOTUUECKON U
KOHCTPYKTOPCKOU JOKYMEHTAIIH,
pa3pabaTeIiBacMOil it 0OeCIIeUeHUS
MIPOBECHUS UCTIBITAHUN U U3MEPEHMUI;

Tect

Brmmonnenne
Tecta Ha 70-
100%

Brmmonnenue
menee 70%

BJIaIeTh HABBIKAMH COCTABJICHUS
NpOTrpaMMBbI U METOAMKH MCIIBITAHUM, a
TaKKe TOKYMEHTALUH, BHIITYCKAeMOU 110
pe3yJibTaTtaM UCIbITAaHUN
JHEPreTUIecKOro 000pya0BaHUs

Pemenne
CTaHIAPTHBIX
3ama4d B
KOHKPETHOU
MpeaMETHO M
obnacTu

IIpogemoncTpup
OBa H BEpHBIHI
XOJ] peIIeHHs B
OOJBIIMHCTBE
3amad

3amauu He
pEIIeHBI

[1K-3

3HaTh CUCTEMY 00ECIIEUCHSI KauecTBa
SHEPreTHIEeCKOT0 000PYIOBAHMSA,
HOPMaTHBHYIO 0a3y UCIIBITAHUH,
rOCYAapCTBEHHBIC, BEIOMCTBEHHBIE U
CrielajIbHbIe CTaHIapThl TPEOOBaHUI K
NPOBEICHUIO UCTIBITAHUIO HACOCHOH 1
peryJMpyIolei apMarypsl,
MPOTPaMMBI, METOMKH UCTIBITAHU;
METOMBI U CPEICTBA 00CCIICUCHHUS
HaJEeKHOUM pabOThI CTEHI0BOTO
000pymoBaHUs, OOIIYIO TOTIOJIOTHIO
CTCHIOBBIX CHCTEM HX B3aHMOACHCTBHE
¥ B3aMOBJIHSHHUE, TOCIEI0BATEIHHOCTD
BBIBOJIA U3 pabOTHI M CXEMBI OCTaHOBA
CJIOYKHOT'O DHEPI'€TUUECKOTO
000pyI0BaHUS;

OCHOBHbIC TEXHHYECKHE
XapaKTEePUCTUKU U TEXHUYECKHUE
MOKa3aTEeJ M UCIIBITHIBAEMOTO
SHEPreTHIECKOTO 000PYIOBAHHS C
MPUBS3KON K pa3MEPHOCTH U
MPOM3BOIUTEIHHOCTH;

TpeOOBaHMUS TOCYIapCTBEHHBIX
CTaHIApTOB, OTPACIEBHIX U
BEZIOMCTBEHHBIX CITCIIHATHHBIX
crargaptoB (IOCT, OCT, OTT, CTT) B
YacTH NPOBEACHUS UCTILITAHUN BHOBb
pa3paboTaHHOW U CEPUIHON NPOIYKLINH
(aHepreTuyeckoro 00OpyI0BaHUS
ra3oHe()TernpoBOJIOB)

Tect

BrmonHeHne
Tecta Ha 70-
100%

Bremonnenne
menee 70%

VmMerb peaIM30BbIBATH Tp€60BaHI/I${
CHUCTCMBbI Ka4y€CTBa U HOpMaTHBHOﬁ
JAOKYMCHTAallMX MPU NOATOTOBKE,
TUIAHUPOBAHWU W IPOBCACHUN

Pemenne
MPUKIIATHBIX
MPAKTUUECKHUX
3a1a4

IIponemoncTpup
0Ba H BEpHBII
XOJI peLICHHs B
OOJIBIIHCTBE

3amauu He
pelieHbl




HCIILITAaHUT; 3a7a4
AHAITM3UPOBATH MOJYYCHHBIC
pe3yabTaThl HCIIBITAHUI U
WCCIIEIOBAHUM, IeJIaTh 3aKIIFOUEHUS O
COOTBETCTBHH arperaTtoB TpeOOBaHUSIM
T3 u [IMU, nenaTh BHIBOIHI,
3aKIIIOYCHUS M YCTAHABIMBATE TIPHYNHBI
HCYIOBJICTBOPUTEIILHBIX HCIIBITAHUN U
MPUYHH HECOOTBETCTBHS APAMETPOB
YCTaHOBJICHHBIM TPEOOBAHUSAM

7.2 IlpuMepHBbIi TepeYeHb OLEHOYHBIX CpPeaCTB (THMOBBIE
KOHTPOJIbHBIE 32IaHUS MJIM HHbIe MaTePHUAJIbl, HE00X0AUMBbIE VISl OLEHKHU
3HAHU, YMEHHU, HABBIKOB U (WJIH) ONbITA 1eATEIbHOCTH)

7.2.1 IlpuMepHBbId mNepedYeHb 3aJaHMH JAJds1 NOATOTOBKH K
TECTHPOBAHUIO

1. Opranu3anuoHHO-METOIMYECKUN TOKYMEHT, 00s3aTEIbHbIN K
BBITIOJTHEHUIO, YCTAHABIMBAIOIINI O0OBEKT M I1EIM UCTIBITAHUHN, BUJIHI,
MOCJIEIOBATEIFHOCTh M 00bEM MPOBOIUMBIX IKCIIEPUMEHTOB, TIOPSJIOK,
YCJIOBUS, MECTO U CPOKHU MPOBEJICHUS UCIIBITAHUMN, 0OecTieYeHuEe U OTYETHOCTh
10 HUM, a TaK’K€ OTBETCTBEHHOCTh 33 00€CIIEeYeHUE U MTPOBECHUE
UCTIBITAHUK— 3TO:

a) mporpamMMa UCTIbITaHH;(+)
0) METOJIUKA UCIIBITAHUH;

B) CPEIICTBO UCIIBITAaHU;

T) rpadUK UCTIBITAHUA.

2. KoHTpOIbHBIE UCTIBITAHUS BBIMTYCKAEMON MPOAYKIIUH, MIPOBOJAUMBIE B
obbeMax ©W B  CpPOKHM, YyCTAaHOBJEHHbIE  HOPMATHUBHO-TEXHUYECKOU
JOKYMEHTAIMEH, ¢ eI KOHTPOJS CTAaOMIBHOCTH KadecTBa MPOMYKIIUU H
BO3MOXHOCTH MPOJIOJIKEHHUS €€ BBITYCKa — 3TO:

a) UHCIIEKIIMOHHBIE UCTIBITAHUS,

0) mepuoInYeCKre UCTIBITAaHus; (+)
B) IPOBEPOYHbBIC UCTIBITAHMUS;

I') TUIIOBBIE UCTIBITAHUS.

3. KoHTposibHBIE HCTBITAHUS OMBITHBIX OOPA3LOB, OMBITHBIX MAPTHUM
OPOAYKIMM WM M3JIEJIUM  €IMHUYHOIO MPOU3BOJCTBA, NPOBOAUMBIC
COOTBETCTBEHHO C LIEIbI0 PEIICHUS BOMPOCa O 11eJ1IeCO00Pa3HOCTH MOCTAHOBKHU
ATOW MPOAYKIMHU HAa MPOU3BOJCTBO U (WUJIM) UCIOIB30BaHUs M0 Ha3HAYEHUIO—
3TO:

a) IpeaBapUTEIbHbIE UCIIBITAHNUS,
0) MpueMOYHbIE WCTIBITAHUS; (1)

B) IOBOJOYHBIE UCTIBITAHHUS;

T') KBaTu(UKAITMOHHBIC UCTTBITAHUS.

4. Ecnum 3agadyedl UCOBITAHUW SIBISETCA TOJBKO YCTAHOBJIEHUE
COOTBETCTBHSl  XapaKTEPUCTUK OOBEKTa 3aJaHHBIM TpeOOBaHUSAM, TO
XapaKTepUCTUKU CBOMCTB 00BEKTA MPHU UCIIBITAHUAX MOTYT:

a) OIIEHUBATHCH,
0) KoHTpoaMpoBaThCH, (+)
B) OLIEHUBATHCSA U KOHTPOJIUPOBATHCS.




5. B 3aBucumoctH OT BHJa NPOAYKIIMA W TPOTPAMMBI HCIIBITAHUMA
00BEKTOM UCIIBITAHUNA MOKET SABJISTHCA:
a) eIMHUYHOE U3JCIHE;
0) mapTus u3AeIuM,
B) OTJEJbHBIN 00pasell
I') MapTus NPOAYKIUU
1) OTBETHI a) U B)
€) OTBETHI O) U T)
) OTBETHI a), 0), B) U T).
6. K cpencrBamM ucmpITaHui ClieTyeT OTHOCUTS:
a) HCIBITaTelIbHOE 000pyaoBaHue; (+)
0) cpeacTBa U3MEpeHUM, MPUMEHSIEMbIC TTPU UCIBITAHUAX JJISI U3MEPEHUA TEeX
WJTU MHBIX XapaKTePUCTUK 00BEKTA WM KOHTPOJIS YCIOBUHM UCTIBITAHUN, (+)
B) BCIIOMOTATENIbHbIE TEXHUYECKUE YCTPOWCTBA ISl KpEIUICHHS OOBbEKTa
UCIIBITAHUN, pETUCTpaIluU U 00paOOTKH pe3ybTaToB; (+)
r) oOpaszell i UCIILITAHUM;
1) CpelicTBa U3MEPEHUM, BCTPOEHHBIE B UCTIBITATENIbHOE 000pyAoBaHue, (+)
€) mporpamMma MCIbITaHUI;
) METOAMKA UCTIBITAHUM;
3) OCHOBHbBIE U BCIIOMOTAaTEJIbHbIE BEIIECTBA U MaTepualbl (PEaKTUBHI U T.II.),
MPUMEHSIEMbIE TIPU UCTIBITAHUSAX. (1)

7. BepHo nu yTBepKAEHUE, YTO KOHTPOJIbHASI TOYKA 00BEKTa KOHTPOJIS
MOKET HAaXOJIUThCSI HA HEKOTOPOM yIAJICHUH OT HETO:

a) xa; (+)
0) HeT.

8. ITo mpu3HaKaM, CBSI3aHHBIM C OPTAHU3AIMOHHBIM YPOBHEM IPOBEICHUS
UCIIBITAaHUH, UCTIBITAHUS OBIBAIOT:

a) 1abopaTopHbIE, CTEHIOBBIE, C UCTIOIb30BAHUEM MOJIEIIEH;
0) uccaenoBaTeNbCKUe, MpeBapUTEIbHbIC, TPUEMOYHBIE;
B) TPaHUYHBIE, PECYPCHBIE;

I') rOCyJapCTBEHHBIE, CepTU(UKAIIMOHHbIE, 3aBOJICKUE (1)

9. TexHuyeckoe yCTpPOMCTBO [JIsi MOHTaka OOBEKTa HCHBITAHUA MU
YCTAaHOBKA €ro B 3aJaHHOE TIOJIO)KEHHE [UJIi CO3JaHusl BO3JIEUCTBHIA,
UMUTUPYIOIHX (AKTOPhl W HATPy3KH, ACHCTBYIOIIME HA SHEPIETHUYECKOE
obopynoBaHuWEe TIPU OKCIUTyaTald, cbeMa WHHOPMAMM ¥ yIPaBICHUS
MIPOIIECCOM UCIIBITAaHUH ¥ (W) O0BEKTOM UCIIBITAHHM, - 3TO:

a) SKCTIEpUMEHTAIbHBIN 00pa3err;

0) moje3Hast MOJEIb;

B) UCIIBITATENbHBIN CTEHT; (1)

') aBBTOMaTU3UPOBAHHAS CHCTEMa yIpaBJieHus 00bEKTOM HCIIBITAaHUMH.

10. UCHIBITAHMS SIBJISIFOTCSI 3aBEPIIAIOLIMM STallOM
TEXHOJIOTUYECKOTr0 Mpoliecca MPOU3BOICTBA SHEPTETUUECKOT0 000PY0BaHUS U
IpelHa3HAYeHbl JIJI1 KOHTPOJIS KayecTBa MPOU3BOJCTBA U COOTBETCTBUS X
XapaKTEPUCTUK TEXHUUECKUM YCIOBUSAM Ha MOCTaBKY (BCTABUThH CIIOBO)

a) JI0BOJIOYHBIE;




0) cepuitabie (+)
B) HCCIIEIOBATEIIHCKUE;
') KOHTPOJIbHBIE.

7.2.2 IlpuMepHBbIil NMepevyeHb 3aJaHUM IJIs1 PelleHHs] CTAHAAPTHBIX
3a1a4
1. UTo oTHOCUTCS K OKA3aTEIsIM Ha3HAYEHUS?
+ moxava
+ Hamop
+ gacToTa BpallleHUsI
- KaBUTALMOHHBIN 3aI1ac
- KIT
- BBICOTa CAMOBCACHIBAHUS
- BHEILIHAS YTE€UKa
- macca
- BUOparus
- IIYyM
- HapaboTKa Ha OTKa3
- pecypc
- HAIIOpHas Xap-Ka
- KaBUTALIMOHHAS Xap-Ka
- BUOpalMoHHas Xap-Ka

2. YTo OTHOCUTCS K MOKa3aTeIsIM 3PPEeKTUBHOCTH (KOHCTPYKTUBHBIE)?
- mojgaya

- Harop

- YaCTOTa BPALLEHUS

+ KaBUTALIMOHHBIN 3a11ac

+ KI1/

+ BBICOTA CAMOBCACHIBAHUS
+ BHEUIHsS yTeuKa

+ Macca

- BUOparus

- IIyM

- HapaOoTKa Ha OTKa3

- pecype

- HaIropHas xap-Ka

- KaBUTAIIMOHHAs Xap-Ka

- BUOpalMoHHas Xap-Ka

3. UTo OTHOCHUTCS K TTOKa3aTesIM SPrOHOMHYECKUM?
- TI0J1a4a

- Hamop

- 4acTOTa BpAILICHUS

- KaBUTAIIMOHHBIN 3amac



- KM

- BBICOTa CaMOBCAChIBaHUS
- BHEIIHAS yTeUKa

- Macca

+ BuOparus

+ mym

- HapaboTKa Ha OTKa3

- pecypce

- HaIropHas xap-Ka

- KaBUTALIMOHHAs Xap-Ka
- BUOpalMoHHas Xap-Ka

4. Y10 OTHOCHUTCS K ITIOKA3aTeIIM HAACKHOCTH?
- II0J1a4a

- Hamop

- 4acTOTa BpAIlICHUS

- KaBUTAIIMOHHBIN 3amac

- KII1

- BBICOTAa CAMOBCACHIBaHUSA
- BHEIITHSAS yTeuKa

- Macca

- BUOpanus

- IIyM

+ HapaOoTKa Ha OTKa3

+ pecypce

- HaropHas xap-Ka

- KaBUTAI[MOHHAs Xap-Ka

- BUOpaImoHHas xap-Ka

5. UTO OTHOCHUTCS K MOKA3aTeNAM XapaKTEPUCTUKN?
- TTI0Ja4a

- HaIop

- 4aCTOTa BpAIllCHUS

- KaBUTAIIMOHHBIN 3aI1ac

- KI1]

- BBICOTa CAMOBCACBIBAaHUSI
- BHEILIHSAA YTE€UKa

- Macca

- BUOpanus

- IIIyM

- HapaOoTKa Ha OTKa3

- pecypce

+ HamopHas Xap-Ka

+ KaBUTALIMOHHAS Xap-Ka
+ BUOpaIlMOHHas Xap-Ka



+ DHepreTH4YecKas

6. Kakue mapameTpbl BoIbI UCTIONIB3YIOT nipu ucnbiTanusax [IHC- Temmnepartypa,
rpan C, He 6osee?

-20

+ 50

- 80

- 120

7. Kakue nmapameTpsl BOABI UCIIONIB3YIOT pH ucnblTanusax [THC-
KunemaTtuueckas BSI3KOCTb, M2/c, He 6omee?

-1,110°

+1,7510°

-1,210°

-1,710°

8. Kakue mapameTpbl BoJIbI UCHIONB3YIOT Mpy uctibiTanusaX [[THC- ITnoTHOCTS,
Kr/m3, He 0oJee

-700

-900

+1100

-1300

9. Kakue napameTpsl BOAbI UCNOJIB3YIOT NpH UcnibiTaHusAx [IHC- koHi.
B3BEIIECHHBIX YaCTHI[ KI/M3, HE OoJiee

-0,5

-1,5

+2,5

-3,5

10. U3mepenue TemMiiepaTypbl 3JIEMEHTOB HACOCA JOJKHO POU3BOAUTHCS B
MECTaX, YKa3aHHBIX B KOHCTPYKTOPCKOM JOKYMEHTAIIUU C TIOTPEITHOCTHIO, HE
Ooiee

-+ 1

-+1,5

+40,5

-+1,7

7.2.3 llpumepHbIii nepeyeHb 3aJaHMH Al pelIeHHS NMPHKJIATHBIX
3aga4

. Onpenenuts MECTO YCTAaHOBKM Ha HKCIIEPUMEHTAIbHOM CTEHJIEC JaTYMKa
JABJICHUS

2. Pa3paboTtaTh METOAUKY UCTIBITAHUN U KaJUOPOBKHU AaTUMKA JaBJIECHUS

3. BBINOJHUTH YCTAaHOBKY U KaJUOpPOBKY JTaTUMKA 1aBJICHUS

4. OnpenenuTs MECTO YCTAHOBKU HA DKCIIEPUMEHTAJIbHOM CTEHJIE



JaT4YrKa TEMIEPaTyphl

5. Pa3zpaboTaTh METOUKY MCIIBITAHUHA U KaTUOPOBKU AaTYHKA
TeMIepaTypbl

6. BBINOJIHUTH YCTAaHOBKY U KaTMOPOBKY JaTYMKA TEMIIEPATYPhI

7. OnpenenuTb MECTO YCTAHOBKH Ha 3KCIIEPHUMEHTAILHOM CTEH/Ie
JaTyrKa pacxona

8. Pa3paboTaTh METOAMKY UCTIBITAHUNA U KAJIMOPOBKH J1aTYHMKA pacxoaa

9. BBINOTHUTH YCTAaHOBKY M KaJMOPOBKY JaTYMKa pacxoia

10. Onpenenuts MECTO YCTAHOBKM Ha SKCIIEPUMEHTAIIBHOM CTEHJIE
JaT4yrMKa BUOpanuu

11. PazpaboTtath METOAUKY UCIIBITAHUHN M KATUOPOBKH JTaTUMKA
BUOpaIuu

12. BBIMOMHUTH YyCTAaHOBKY M KAMUOPOBKY AaT4yMKa BUOpaLuu

7.2.4 IlpumepHbIi NIepevYeHb BONPOCOB JJIf MOATOTOBKH K 3a4eTy

JKn3HEeHHBIN 1K MallIuHEI.

Ponp wmccnemoBaHuii M UCHBITAHWM B CO3JAHMM HOBBIX  MAIIMH U
arperaTos.

Cucrema rocy1apCTBEHHBIX UCIIBITAHUN TPOAYKIINHT

Knaccudukanus MeToa0B UCTIBITAHUN

CTeHI0BbIE UCTIBITAHUS YHEPTETHUECKOTO 000y T0BAHUS

CucreMarusanys BHIOB WCMBITAHUN U BHUJIOB KOHTPOJS MO OCHOBHBIM
MIpU3HAKAM

ATTecTanus HCTIBITATETFHOTO O00PYA0OBAHUS

CrenyioBbie UcTbITaHUSI. MeTouKa NPOBEACHUSI.

Ornpenenenue 1 3aJaHUE HArPY30K MPU CTEHIOBBIX UCIIBITAHUSX.

CtpykTypa nmporpaMM U METOJUK UCIBITAHUH.

ConepxaHue METOAMKHU UCTIBITAHUMH.

HcnpiTatenbHoe 000py0BaHUE.

O6paboTka, aHaIu3 U OLIEHKA PE3YJIbTaTOB UCTILITAHUH.

Metobl CTIBITAaHUN HEPTSHBIX HACOCOB

Cnenudurika npoBeIeHUS HUCIBITAHUNA SHEPreTHYecKoro o0OopyaoBaHUS,
npeaHa3HAaYeHHOTO JUIsl CUCTEM TpaHCIopTa HeTH U rasa.

duznueckre MOJISTbHBIC U MMOJTHOPA3MEPHBIE HCIBITAHUS HEPTETa30BOTO
HEPTrEeTUYECKOTO 000PYTOBAHUS.

PacuetHbie MOnenbHBIE W TTOTHOPA3MEPHBIE MCIBITAHUS HEPTETa30BOTO
AHEPTrEeTUYECKOTO 000PYTOBAHUS.

MeTtoap! 1 iprOOPHI I MPOBEACHUS UCTIBITAHUN YHEPTOYCTAHOBOK

KaBuTarmoHHbIe UCTIBITAHUS YHEPTETUIECKOTO 000Dy I0BAHUS

CteH0oBbI€ CUCTEMBI [IJ1 UCTIbITaHus TpuBoAOB [ TIA

Cucrema aBTOMaTUYECKOTO YIPABJICHUS UCTIBITATEILHBIM CTEHIOM

OOGecrieueHre KayecTBa, JOCTOBEPHOCTH M TOYHOCTH HU3MEPEHUS
MapaMeTPOB MPU MPOBEACHUMN TUAPABINYECKUX UCIIBITAHUM.

DOU3NYECKUE OCHOBBI HU3MEPEHUM, TUIBI W BHUAbl U3MEPECHUM,
MOTPENTHOCTUA U3MEPSIEMBIX U PACUETHBIX IMApPaMETPOB



Buabl 1 THIIBI TPOTPAaMMHOTO aHAIM3a TAPAMETPOB HUCIIBITAHUH.

OGecrieueHre  O€30MACHOCTH  HUCIBITAHUM W pabOTOCIIOCOOHOCTHU
CTEHJ0BOT0 00OPYIOBaHMUS.

VYHUKallbHbIE TUIPABIMYECKUE POCCUIICKHUE U 3apyOeKHbIE CTEHbI IS
UCIIBITAHUM ~ MAarucTpaJibHbIX ~ HAacOCOB,  3allOPHO-PETYJIUPYIOIIET0 U
CIEIUAJIBLHOTO YHEPreTUYECKOT0 000PYA0BaHUS

Texnuueckasi, HOpPMATHUBHAs, TEXHOJIOTMYECKass U KOHCTPYKTOPCKas
JTOKyMEHTAIus, pa3padaTeiBacMasi Il 00ECIICUeHUS TPOBEACHUS UCTIBITAHUN U
U3MEPEHUN.

TexHonornyeckas MOATOTOBKA HWCIBITAHUIN, MOHTaX OOOpYIOBaHHS Ha
CTEH]I.

JlokymeHTarus, BBITTyCKaeMasi 10  pe3yJabTaTaM  HMCIBITAHHS
HEPreTUYECKOTO 000pYyI0BaHUSI.

7.2.5 IlpumepHbIi NIepevYeHb 3aaHUI JJIM MOATOTOBKH K IK3aMeHY

He npenycMoTpeHO yueOHbIM TIaHOM

7.2.6. Meroauka BbICTABJIEHUSI OLEHKH TPH NPOBeJAeHUH
NMPOMEKYTOUYHOM aTTeCTAUN

3auer NPOBOJUTCS MO TECT-OUIeTaM, Kaxablid U3 KOTOPhIX coaepx uT 10
BOIIPOCOB W 3ajadyy. Kaaplii NpaBWIbHBIM OTBET HA BOMNPOC B TECTE
orieHuBaerca 1 Gamnom, 3amada oueHuBaercs B 10 OamnoB (5 OamioB BepHOE
peimieHne W S5 OadyoB 3a BepHBIM OTBeT). MakcumanbHOE KOJHMYECTBO
HaOpaHHbIX 0amioB — 20.

1. O1eHka «3a4T€HO» CTaBUTCS B CIy4ae, €CJIM CTyAeHT HaOpan meree 15
0anos.

2. Ouenka «He3auTeHo» cTaBUTCS B Cilydae, €Ciu CTyAeHT HaOpau ot 0
110 5 0ayu1oB

7.2.7 IIaciopT OLIEHOYHBIX MATEPUAJIOB

Kon Haumenosanue
KoHTponmpyembie pa3aeinsl (TEMBbI) .
Ne ni/mt KOHTPOJIHPYEMOi OIICHOYHOT'O
JUCITUTLIAHBI
KOMIETEHIINH CpeacTBa
1 Ku3HeHHBIH UK MaluHEL. Pois OIIK-4, TIK-3 Tect, KOHTpOJIBHAS
MCCJIEJOBAaHUM U UCIIBITAHUH B CO3/1aHUU pabora (ecnu
HOBOW TEXHHUKHU npexycMmotpena YII),
3aImuTa
1a00paTOPHBIX
pabor, 3auer
2 MeTopl, BUABLI M THITBI HCCIICIOBAHNN 1 OIIK-4, TIK-3 Tect, KOHTpOJIBHAS
UCTIBITAaHUI pabora (ecau
npexycMmotpena YII),
3armuTa
1a60paTOPHBIX
pabor, 3auer
3 OcHoBHbIE TUTIBI UCTIBITaHUN 1 TpeboBanms |OITK-4, ITK-3 Tect, KOHTpOJIBHAS
K UCTIBITAHUSIM MAallliH He(TerazoBon pabora (ecnu
oTpaciu npexycMmotpena YII),
a




3anmTa
71a00paTOPHBIX
pabor, 3ader
4 Opranu3zanus kauecTBeHHbIX nu3mepennii, |OIIK-4, [1K-3 Tect, KOHTpOJIBHAS
perucTpanuu u 00paboOTKH MapaMeTpoOB pabora (ecnu
UCIIBITAaHUI npenycmorpena YII),
3anmTa
71a00paTOPHBIX
pabor, 3auer
5 YHUKaIbHBIE OTE€YSCTBEHHBIE U OIIK-4, T1K-3 Tect, KOHTpOJIBHAS
3apyOeKHBIE CTEH/IBI JIISI UICIIBITAHUS pabora (ecnu
MOIIIHOTO HEPTEeTUIECKOr0 000PYAOBAHUS npeaycMmotpena YII),
3anmTa
1a00paTOPHBIX
pabor, 3ader
6 Buapl u TUIIBI TOKYMEHTALIHH, OIIK-4, TIK-3 Tect, KOHTpOJIBHAS
o0ecrnevynBaroIIeii MPOBeIeHNE UCTIBITAHUI pabora (ecau
Y TOJTy4YE€HHUE PE3YIIbTATOB. npexycMmotpena YII),
HaydaHo-texnudeckue paboTHI, 3almTa
OTpakarolllie pe3yabTaThl UCCIIEIOBAHUN U 1a00paTOPHBIX
VCIIBITAaHUH. pabor, 3auer

7.3. Meroauueckue MaTepuaJbl, ONpeaeJdOue MPoUeIypbl
OlleHMBAHMSA 3HAHUI, YMEeHM i, HABBIKOB U (MJIH) ONbITA AeATeJIbHOCTH

TecTupoBaHue OCYHIECTBISETCSA, JUOO TPU MOMOIIM KOMIBIOTEPHOH
CHUCTEMbI TECTUPOBAHHUS, TUOO C UCIOIH30BAHUEM BBIJJAHHBIX TECT-33JlaHUN Ha
oymaxxuom HocuTene. Bpems TtectupoBanust 30 MuH. 3aTeéM OCYIIECTBIISETCS
IIPOBEpPKa TECTa 3K3aMEHATOPOM M BBICTABJISIETCSI OLIEHKA COIVIACHO METOIUKH
BBICTABJICHUSI OLIEHKH P IPOBEACHUU ITPOMEKYTOUHON aTTECTALNU.

Pemenne cTaHmapTHBIX 3aJad OCYIIECTBISETCS, JUOO MPHU IMOMOIIU
KOMITBIOTEPHON CHCTEMBI TECTHUPOBAHMSI, TUOO C MCIOIH30BAHUEM BBIIAHHBIX
3amay Ha OyMaxkHOM HocuTene. Bpems pemenuss 3amaa 30 muH. 3arem
OCYULIECTBJISIETCS MPOBEpKa pelIeHUsl 3aad 3K3aMEHATOPOM U BbICTABISETCA
OIICHKA, COIJIaCHO METOJMKM BBICTABJICHHUS OLEHKU TpPU TPOBEJICHUU
IPOMEKYTOUHOM aTTeCTALNH.

Pemenne mnpukiIagHbBIX 3a/lad  OCYHIECTBISETCS, JMOO0 MpU TMOMOIIU
KOMITBIOTEPHOM CHUCTEMBI TECTUPOBAHUSI, TUOO C MCIOJIb30BAHUEM BbIJIAHHBIX
3ajmay Ha OyMmakHoM Hocutene. Bpemsi pemenust 3agau 30 muH. 3atem
OCYUIECTBJISIETCS MPOBEpKa pelIeHUsl 3aad 3K3aMEHATOPOM U BbICTABISETCA
OIIEHKa, COrJJaCHO METOAMKH BBICTABICHUS OLEHKA TMIPU MPOBEICHUU
IIPOMEKYTOYHOU aTTECTALUH.

8 YYEBHO METOINYECKOE U HTHO®OPMALIMOHHOE
OBECIIHEYEHUE JUCIHUIIJINHBI)
8.1 Ilepeuens y4yeOHOM JUTEpPaTypbl, HEOOXOAMMOM IJS1 OCBOCHMA
AUCUMILTHHBI
1. Meroabl U cpeacTBa MCCIENOBAHUNA: Kypc JEeKUui: ydyed. mocodue /
C.I'. Bamoxos, B.B. bopoakuH, I0.A. bynsirun. ®I'bOY BIIO «BopoHexckuii
rOCYJapCTBEHHBIM TEXHUYECKUW YHUBEpPCUTET». - Boponex: M3parenbcko-




nonurpapuyeckuit neHtp «Hayunas kauray, 2014. - 121 c.

2. I0.H. CraposoiitoB, H.I1. CtapoBoiitoBa McnbiTaHus U HAAEKHOCTb
TEXHUUYECKUX YCTPOUCTB : yueb. mocodue - M. : Uzn-so MAU, 2002. - 84c.

3 JlmarHocTvka MamMH W 00O0pyAoBaHUs [DJIEKTPOHHBIA pecypc]:
yuebHoe mnocooue. — InektpoH. mpadH. — CII6.: Jlans, 2016. — 376 c. —
Pexxum pocrtymna: http://e.lanbook.com/books/element.php?pll 1d=71757

8.2 IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOTHil, UCIOJIb3yeMbIX NMPH
OCYLECTBJICHMH 00pPa30BaTeJbHOI0 Mpouecca Mo JAUCHUILUIMHE, BKJIYAs
nepeYyeHb JIMIEH3HOHHOTO0 NPOrpaMMHOIO obOecle4YyeHusi, Ppecypcos
UHGPOPMANMOHHO-TEJIEKOMMYHHUKALUOHHOH ceTu «HTEpHETY,
COBPEMEHHBIX MNPO(eCcCHOHAIBHBIX 0a3 JaHHBIX W HH(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM:

KommnbroTepHsiid  kiacc, cneuuanuzupoBanHoe IO nns nmpoBeneHus
naboparopubeix pador, MS Excel (umu coBmectumoe I10), MS Word (wm
coBmecTtumoe I10)

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANMAS J1JIsA
OCYHWECTBJIEHUS OBPA3OBATEJIBHOI'O ITPOLECCA
KomnbroTepHsiii kiiace ¢ goctynom B MHTepHeT

10. METOIUYECKUE YKA3ZAHUA J1JIS1 OBYYAIOHIUXCSA ITO
OCBOEHHIO JUCHUIIJINHBI MO YJIS)

IIo mucimmianae «MeToapl HCCICIOBAaHUN M CTEHAOBBIX HMCIIBITAHUN
DPHEPreTUYECKOTO O0OpYAOBaHUS Ta30HE(TEIPOBOIOB» YHUTAIOTCS JICKITUH,
MIPOBOJIATCS JaOOpaTOPHBIE pabOTHI.

OcCHOBOM W3y4YeHUS AUCHUIUIMHBI SBJISIIOTCS JIEKIIMM, HA KOTOPBIX
W3JIaraloTcs HauOoJsee CYIIECTBEHHbIE U TPYIHbIE BOMPOCHI, a TAKXKE BOIMPOCHI,
HE HallleJIIITNe OTPaKEHUs B yU4eOHOM TuTepaType.

JlaGopaTopHbie paOOThI BBHIMOJHSIOTCA Ha J1a0OpaTOPHOM 00OpPY0BAHUH
B COOTBETCTBUU C METOJIMKAMH, IPUBEACHHBIMU B YKA3aHUSX K BBIIIOJHEHUIO
paboT.

Bun yueonbIx

o I[CHTCJII)HOCTB CTyaACHTa
3aHATHH

Jlexius Hanucanue KOHCIIEKTa JICKITHM: KpaTko, CXEMaTHU4HO,
MOCIEA0BATENbHO (UKCUPOBATH OCHOBHBIE TIIOJIOKEHHS, BBIBOJBL,
GbopMyITUpPOBKH, OOOOIICHHS; MOMEYaTh Ba)KHBIE MBICIH, BBIICTATH
KJIFOUYEBBIE CJIOBa, TEepMUHBL. IIpoBepka TEpMHMHOB, TOHATHHA C
MOMOILBIO SHIUKIIONEANM, CIOBapeil, CIIPABOYHUKOB C BHIITUCHIBAHUEM
TONKOBaHWKA B  TeTpamb. (O0o03HaYeHHWE BOMPOCOB, TEPMHHOB,
MaTepuana, KOTOpPbIE BBI3bIBAIOT TPYIHOCTH, IIOUCK OTBETOB B
pekoMeHyeMor JnuTeparype. Eciam  caMOCTOATENbHO HE yaaeTcs
pa3o0parbcsi B MaTepuasie, He0OXOaUMO c(OpMyIHpOBaTh BOMPOC U
3a/1aTh NPENOAABATENIO HA JICKI[UU WIM HA IPAKTHYECKOM 3aHSATUU.

Jlaboparopnast  |JIaGopatopHbie  pabOTBHl  TO3BOJAIOT  HAYYUTHCS  NPUMEHSTH

pa60Ta TCOPCTUUCCKHUC 3HAHUA, IIOJIYYCHHBIC Ha JICKIUW TIIpU PCUHICHUN
KOHKPETHBIX 3amad. UYtoObl Hambonee palMoHAIBHO U IOJHO
UCTIOJIF30BaTh BCE BO3MOYKHOCTH JIA0OPATOPHBIX JUIS TOATOTOBKU K




HUM HEOOXOIMMO: CIIeyeT pa3o0parh JEKIHIO MO0 COOTBETCTBYIOUIEH
TeMe, O3HAKOMHUTCS C COOTBETCTBYIOIIMM pa3/ielioM Yy4eOHHKa,
npopadoTaTh JIOMOJHUTEIBHYIO JUTEPATypy M HCTOYHUKH, PEIIUTH
3a4a4Uu U BBIIIOJIHUTH ;[pyrI/Ie IINCBMCHHBIC 3aJaHUA.

CamMocTosTeabHas
pabora

CamocrosiTenbHass paboTa CTYJIEHTOB CIIOCOOCTBYET TIIyOOKOMY
YCBOGHHS ~ y4eOHOro  Marepwajla W pa3BUTUIO  HAaBBIKOB
caMoo0Opa3oBaHMsI. CamocrosiTenpHas paborta npeanoaraetT
CJICAYIOIINE COCTABIIAIONINE!

- paboTta ¢ TekcTaMH: YYeOHHKaMH, CIIPAaBOYHHKAMH, JOTIOJTHUTEIBHOM
JTUTEPATYPOi, a TaKKe MPOPaAOOTKA KOHCIIEKTOB JICKIIHIA,

- BBITIOJTHEHHUE JIOMAITHUX 3a/IaHUi U pacyeToB;

- pa60Ta Haa TCMaMU IJId CaMOCTOATCIIbHOI'O U3YUYCHUS

- yuacTre B paboTe CTYIeHYECKUX HAYUYHBIX KOH(EPEHIUH, OJIMMITHA]T;
- IIOJIrOTOBKA K ITPOMEKYTOYHON aTTECTAlUU.

IToaroroBka x
IIPOMEKYTOUYHON
aTTecTaluu

['0TOBUTBCS K IPOMEKYTOUHOM aTTECTALUU CIIEYET CUCTEMATUYECKH,
B TEueHUWE Bcero ceMecrtpa. HTeHCHMBHas TMOATOTOBKA JIOJKHA
Ha4yaTbCsl HE NO3JHEE, YeM 3a MECSI-NOJATOpa 10 IMPOMEKYTOUHOU
arTecranuu. JlaHHble Tiepen 3a4eToM TpU JHA IPQPEKTHBHEE BCETO
MCITOJIB30BATh JUIsl HIOBTOPEHUS U CUCTEMATHU3allui MaTepHaa.




