MUHHCTEPCTBO HAVKU U BBICHIEI'O OBPA3OBAHUS POCCUMCKON ®EJIEPALINN

@enepaibHOE FOCYAAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/bHOE yUpeskIeHHe BbICIIero 00pa3oBaHus
«HanuoHATBHBIN HceIe0BaTeIbCKUI TexHoJornyecknii ynusepeuter «MUCHC»

[Ipunoxenue 4
k OITOIT BO 18.03.01 XUMNYECKAS TEXHOJIOT' M,

npoduib XUMHYECKast TEXHOJIOTHS HOBBIX MaTepUaoB

Pabouas nporpamma JTUCIUIUTMHEI

TexHnka GU3NKO-XMMUYECKOI0 IKCIIEPUMEHTA

3akperuieHa 3a MoJpa3/elICHueM Kadenpa QpyHKIIMOHAIEHBIX HAHOCHCTEM M BRICOKOTEMIIEPATyPHBIX MaTepPHajIoB
Hampasnenue moarotroBku 18.03.01 XUMNYECKAS TEXHOJIOI'UA
Ipoduis XuMHUecKas TEXHOJOTHS HOBBIX MaTEPUAIOB
Kpanudukanus Bbakanasp
dopma oOyueHns Oo4Hast
O0mas TpyaoeMKOCTh 53ET
YacoB 1o yuyeOHOMY IUIaHy 180 @DopMbI KOHTPOJISL B ceMecTpax:
B TOM UHCJIE: 3a4eT C OLEHKOH 5
ayJIMTOPHBIE 3aHATHS 51 KypcoBas pabota 5
caMOCTOsTeNIbHast paboTa 129

Pacnpeneneﬂne YacoB JUCHMIIJIMHBI MO CeMeCcTpaM

Cemectp
(<Kypc>.<CemecTtp Ha 5(3.1)
Kypee>) Hroro
Henenp 18
Bup 3anaruii vII PII VII PII

Jlexun 17 17 17 17
JlaGopatopHsbie 34 (34 |34 |34
HUroro ayn. 51 |51 51 51
KonTtakrhas pabora 51 |51 |51 (51
Cawm. pabora 129 129 |129 |129
Hroro 180 [180 180 (180




ITporpammy cocTaBUiI(1):

omH, npogeccop, baunkos Heopv Bukmopoguu

Pabouas mporpaMma AUCIUIUTHHBL

TexHnka QU3NKO-XMMHYIECKOI0 IKCIIEPUMEHTa

Pa3zpaborana B coorserctBur ¢ OC BO HUTY MUCHUC
o HanpasiieHuto noarotoBku 18.03.01 XUMNYECKAS TEXHOJIOT U4 (npuka3 ot 02.04.2021 r. Ne 119 0.8.)

CocraBiieHa Ha OCHOBaHUU y‘Ie6HOFO IJiaHa:

18.03.01 XUMHWYECKAS TEXHOJIOI'MS, 18.03.01-BXT-25-1.pIX mpoduas XuMudeckas TEXHOJIOTHs HOBBIX MaTEpPHAIOB,
yrBepkaeHHoro YuenbiM coBeroM HUTY MUCHC B cocrase cootBercrytomierr OITOIT BO 30.05.2024, npotokou Ne 4-24

VrBepxnena B cocrase OIIOII BO:

18.03.01 XUMHNYECKA S TEXHOJIOT'US, npodunp Xumudeckasi TEXHOIOTHS HOBBIX MATEPHAJIOB, YTBEPIKICHHOW YUeHBIM
cosetoM HUTY MUCHUC 30.05.2024, npotokon Ne 4-24

PaGouas nporpamma o700peHa Ha 3acelaHUuH

Kadenpa pyHKIHOHATBHBIX HAHOCHCTEM U BBICOKOTEMIIEPATYPHBIX MaTePHAJIOB

IIpoTokoun ot 25.04.2024 ., Nel13

PyxoBonutens noapasnenenus Kysnenos Jlenuc BanepbeBuu



1. HEJIX OCBOEHUA

1.1|TTonyunTs 3HaHUS B 00JACTH COBPEMEHHOM 1a00PaTOPHON TEXHUKH, OBJIAIETh YMEHUSAMH U HABBIKAMH MPOBEICHHS
(GM3UKO-XMMHYECKOTO 3KCIIEPHMEHTA, CBSI3aHHbIE C U3MEPEHHEM TEMIIEPATypHh!, JaBICHUsS, CO3AaHHUsI KOHTPOIUPYEMOH
ra30BOM Cpefibl, B YCIOBHUIX KPUOTEHHBIX TEMIIEPATYP.

2. MECTO B CTPYKTYPE OBPA3OBATEJbHOM INPOT'PAMMBI

bnox OIl: [51.0

2.1  |Tpe6oBaHus K NpeaBapUTEILHOI MOATOTOBKE 00YYAIOIIErocs:

2.1.1 |Dusmyeckas XuMus

2.1.2  |DnexTpoTexHHKa

2.1.3 | Xumus
214 |Dusuka
2.2 Jucuunanusl (MOLYJ M) M NPAKTHKH, 1JI KOTOPBIX OCBOEHHE JAHHOM IMCHUILTUHEI (MOIYJIs) HE00X0AMMO KaK
npealecTBYIONee:

2.2.1 |Du3NKO-XUMUs MOJUMEPOB

2.2.2 TexHomoruu T1I0JIy4CHUST KOMIIO3UITMOHHBIX MaTCpHaJIOB

2.2.3 |Hayuno-uccnemoBarenbckas paboTa

2.2.4 |Metozapl KOHTPOJISI U aHAIM3a BELIECTB

2.2.5 |Duzuko-xumus KOHJEHCHPOBAHHOT'O COCTOSIHUS

2.2.6 [[TogroroBka K mporierype 3allMThl U 3alIUTa BBITYCKHOW KBaJTH()PUKAIMOHHON pabOThI

2.2.7 MGTOZ[LI HCCJICA0BAaHUS CTPYKTYPBI U CBOICTBa KOMITIO3MIIMOHHBIX MaTCpHajloB

2.2.8 |O6mas xuMudecKast TEXHOJIOTHS

2.2.9 |Dusuyeckue cBONCTBA TBEPABIX TEI

2.2.10 |Teopust XUMHUYECKOM CBA3U

2.2.11 [Metoap! PU3MKO-XUMHYECKHX HCCIICTOBAHUN

2.2.12 |HayuHo-uccienoBarenbckas pabora

3. PE3YJIbTATBI OBYYEHMUS 11O JTUCIHHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbIMH
KOMIETEHIIMSIMH

OIIK-4: Cnoco0eH o0ecneyuBaTh NPOBeeHHE TEXHOJIOTHYECKOr0 MPoIecca, HCNM0JIb30BaTh TEXHMYECKHeE CPeACcTBa s
KOHTPOJISI IAPAMETPOB TEXHOJIOTHYECKOT0 MPOLEcca, CBOMCTB ChIPbs H FOTOBOIi MPOAYKIIMH, OCYLIECTBIISITH H3MEHEHHE
NapaMeTPOB TEXHOJIOTHYECKOro NMpolecca MpHu U3MeHEHHH CBOMCTB ChIPbsl, IOHMMATH NMPUHIMIBI PA60THI COBPEeMEHHBIX
MH(OPMANMOHHBIX TEXHOJIOTHIi M MCMOJIb30BATh UX /ISl pelleHus 3a1a4 NpogeccCHOHAJILHOI 1eATeIbHOCTH, IPOEKTHPOBATH
1 pa3padaThIBaTh MPOAYKIMIO, TPOLECCHI H CHCTEMBbI

3HaTh:

OIIK-4-33 dusnyeckne ABJICHUS, JIC)KAIIME B OCHOBE METOJOB U3MEPCHUA TEMIICPATYPHI, JaBJICHUS, paCX0/[ia Ira3oB

OIIK-4-32 MeTozab! ¥ IPUHLUIBI padOTHI YCTPONCTB JUIsl CO3AAHMS 3aJaHHBIX TapaMeTPOB MPOBEACHHS (HU3NIECKUX UCCIEJOBaHUI

OIIK-4-31 MeTozap! U IPUHLIUIBI pabOTHI IPUOOPOB JUIs U3MEPEHNUS TEMIIEPATYPH!, JABJICHUsI, PACXOIHBIX APaMETPOB ra3oBbIX CPeJl

YMmeTn:

OIIK-4-Y3 OcymecTBUTh BEIOOP HEOOX0IUMOM IPHOOPHOH 6a3bl Ul U3MEPEHHUS TeMIIEpaTyphl, JaBICHUs, PACXOAHBIX IIAPaMETPOB
Ta30BBIX CpeX

OIIK-4-V4 AHanu3upoBarh JIMTEPATYPY UL MOATOTOBKK OTBETOB HA KOHTPOJIBHBIC BOIIPOCHI Ta00PaTOPHBIX paboT M TECTOBBIX
3agaHuil. OQOpMIIITH OTUET MO NPEACTABICHHUIO MOJYYCHHBIX U3MEPEHHIA.

OIIK-4-VY1 OcymiecTBIsTh H3MEPEHUS M PETYIHPOBAHUS MTAPAMETPOB UCCIIEYEMbIX CUCTEM

OIIK-4-Y2 OcymuiecTBUTh BEIOOP (DYHKIIMOHAIBHBIX U KOHCTPYKIIMOHHBIX MAaTEPHUANIOB AJIs IPOEKTHPOBAHUS J1a00PaTOPHBIX U
TEXHOJOTHYECKHX YCTAHOBOK

Baanernb:

OI1K-4-B3 HaBblkaM# IOJrOTOBKH OTYETOB 10 IPOBEJCHHBIM 3TAllaM BBIIIOJHEHUS JJaOOpAaTOPHBIX paboT

OIIK-4-B2 HaBbikamu 00pabOTKH U IPEACTABICHHS N3MEPEHHBIX 3HAUCHUH TeMIIEepaTyphl, JaBICHU, pacX0o/a ra3oB

OIIK-4-B1 Meronamu pacuéra ¥ NpOEKTUPOBAHUS YCTPOUCTB JUIs HArpeBa HCXOIHbBIX MATEPUAJIOB

4. CTPYKTYPA U COJEPKAHHME

Kon HaunmenoBanmue pasnesoB | Cemectp | Yacos | @opmupyemsble |JIutepatypa u| Ilpumeyanne | KM Beinoan
3aHATHSA U TeM /BUJ 3aHATHS/ / Kype HHIMKATOPBI | 3JI. pecypchbl sieMble
KOMIIeTeH N i padoThI

Paznen 1. IloaroroBka K
KOHTPOJBHBIM
MepONpPUSITHSIM U
BBINOJIHSIEMBIM PadoTam

11 |/Cp/ 5 0

Paznen 2. IIpudops! u
MeTObI H3MepeHHUs




Temnepatypsl. Cioco0bl
HarpeBa

HarpeBaTe/IbHbIe
ycTpoiicTBa.

2.1  |[lonsTHE TEMIEPaTYpHI, OIIK-4-31 OIIK | JI1.3JI1.6 | DnekTpoHHBIC
TeMIlepaTypHbIE IIKAJIbL, -4-32 OIIK-4-33( JI1.7J12.1 pecypesl D1,
KOHTAKTHBIE METOIbI D22 33 54 92, 93, D4
W3MEPEHHsI TeMIIePaTyphbl aHaJIOTUYHBI
/JTex/ JUTEPAType

JI1.4, JI1.5,
J1.6,J12.2
COOTBETCTBEH
HO

2.2  |beckoHTaKTHBIE METOBI OIIK-4-31 OIIK | JI1.3JI1.5 | DnekTpoHHBIE
U3MEPEHHs] TEMIIEPATYPBHI. -4-32 OIIK-4-33( JI1.7J12.1 pecypesl D1,
3akons! m3myuenuss AUT. D133 54 92, 93, 54
Onruueckas MUPOMETPHSL. aHaJIOTUYHBI
/JTex/ JUTEpAType

JI1.4, JI1.5,
J1.6,J12.2
COOTBETCTBEH
HO

2.3 |Harpes anexTpuueckum OIIK-4-31 OIIK |J11.3 JI1.4 JI1.5| DnexTpoHHbIE
comnpoTuBicHueM. [Ipsmoii u -4-32 OIIK-4-33 [JI1.6 JI1.7J12.1| pecypcol D1,
KOCBEHHBII Harpes. D1020354 | 922,093,054
Ilepenaua tema ot AQHAJOTUYHBI
HarpeBarels. JauTeparype
MHaykuoHHBINA Harpes, JI1.4, JI1.5,
TUTa3MEHHBIN HarpeB, HaTpeB JI1.6, J12.2
3NIEKTPUIECKON TYToi, COOTBETCTBEH
3JIEKTPOHHO-TTy4€BOU U HO
Ja3epHsbli Harpes /JIex/

2.4  |H3mepenue TeMIiepaTypbl OIIK-4-31 OIIK | JI1.3J12.1J13.1 | DnekTpoHHbIE P1
TEPMOMETPaMH U -4-33 OIIK-4- 24 pecypest O1,
yrpagsyieHHe paboToN meun VY1 OIIK-4-Y2 92,093, 24
/J1ab/ OIIK-4-Y3 aQHAJIOTHYHBI

OIIK-4-B1 TUTepaType
OIIK-4-B2 JI1.4, JI1.5,
J1.6,J12.2
COOTBETCTBEH
HO
25 3amuTa mabopatopHoit OIIK-4-31 OIIK | JI1.3J12.1J13.1 | Dmextponnsie | KM1
pabots! /J1ab/ -4-33 OIIK-4- 24 pecypest D1,
V1 OIIK-4-Y2 32,93, D4
OIIK-4-Y3 aHAJIOTHYHBI
OIIK-4-B1 TUTepaType
OIIK-4-B2 JI1.4, JI1.5,
OIIK-4-Y4 J1.6,J12.2
OIIK-4-B3 COOTBETCTBEH
HO

2.6 |V3mepeHnue TemiepaTypbl OIIK-4-33 OIIK | JI1.3J12.1J13.1 | DnekTpoHHbIE P2
a0COJIIOTHO YEPHOTO Tela -4-Y1 OIIK-4- 24 pecypcest D1,
HUH(paKpacHBIM Y2 OIIK-4-Y3 32,33, D4
TepMomeTtpoM /J1ab/ OIIK-4-B1 AQHAJIOTHYHBI

OIIK-4-B2 JIuTepaType
JI1.4, JI1.5,
J1.6,J12.2
COOTBETCTBEH
HO

2.7  |IloBepka nmupomerpa o OIIK-4-31 OIIK | JI1.3J12.1J13.1 | DnexkTpoHHbIE P3
00pa3noBoii TemnepaTypHoOu -4-33 OIIK-4- 24 pecypcest D1,
J1aMITe HakanuBaHwus. /J1ab/ V1 OIIK-4-Y2 92,093, 54

OIIK-4-V3 AQHAJIOTHYHBI
OIIK-4-B1 JIuTepaType
OIIK-4-B2 JI1.4, JI1.5,
J1.6,J12.2
COOTBETCTBEH
HO

2.8  |3ammra nabopaTopHBIX OIIK-4-31 OIIK | JI1.3J12.1J13.1 | Onekrponnsie [KM2,KM

pabot Ne 2 u Ne 3 /J1a6/ -4-32 OIIK-4- 24 pecypest O1, 3
Y1 OIIK-4-V2 32, 33, D4




OIIK-4-Y3 AQHAJOTUYHBI

OIIK-4-B1 JIUTEpaType

OIIK-4-B2 JI1.4, JI1.5,

OIIK-4-Y4 J1.6,J12.2

OIIK-4-B3 COOTBETCTBEH
HO

2.9 [[IpopaboTka JEKIHOHHOTO 30 | OIIK-4-31 OIIK | JI1.3J12.1J13.1 | DnekTpoHHBIE
Mmarepuana. -4-32 OIIK-4-33 24 pecypest D1,
CaMocTosTeNbHOE H3YYCHUE OIIK-4-Y1 92,03, 54
aureparypsl. [loaroroska x OIIK-4-Y2 aHAJIOTUYHBI
JlaGopatopHbIM paboTam OIIK-4-V3 JUTEpAType
/Cp/ OIIK-4-V4 JI1.4, J11.5,

OIIK-4-B1 J1.6,J12.2
OIIK-4-B2 COOTBETCTBEH
OIIK-4-B3 HO
Pa3znen 3. OcHOBBI
BAKYYMHOI TeXHUKH.

3.1 |Hcnonk3oBaHue Bakyyma B 2 OIIK-4-31 OIIK |J11.3 JI1.4 JI1.5| DnekTpoHHBIE
COBPEMEHHOI! TEXHUKE. -4-32 OIIK-4-33 J1.7 pecypest D1,
DNeMEeHTHI BaKyyMHBIX D1 923 92, 93, D4
cucteM. OCHOBHOE aHaJIOTUYHBI
ypaBHEHHE BaKyyMHON JauTEpaType
TexHuku. [lapamerpsr JI1.4, JIL.5,
BaKyyMHBIX HacocoB /JIex/ J1.6,J12.2

COOTBETCTBEH
HO

3.2  |Mexanndeckue 0ObeMHBIC U 2 OIIK-4-31 OIIK |J11.3 JI1.5 JI1.7| DnexkTpoHHbIC
MOJIEKYJISIpHbIE HACOCHI, -4-32 OIIK-4-33 0193 pecypest D1,
MapOCTPYHHBIE HACOCHI, 22,033,324
COpOLIMOHHBIE HACOCHI, aHaJOTUYHBI
BaKyyMHBIE JIOBYIIKH. JauTEpaType
/J1ex/ JI1.4, JI1.5,

J1.6,J12.2
COOTBETCTBEH
HO

3.3 |Meroas! u3MepeHus 2 OIIK-4-31 OIIK [JI1.1 JI1.3 JI1.4| DnexkTpoHHbIE
Bakyyma. [IpsimMble u -4-32 OIIK-4-33 JI1.7 pecypcst O1,
KOCBEHHBIE METOIbI 23 92, 93, D4
M3MEpeHHs aHaJOTUYHBI
BaKyyMMETPHIECKOTO JIHUTEpaType
JaBJIeHUs. | epMETHIHOCTh U JI1.4,JI1.5,
HaTeKaHUE B BAKYYMHYIO JI1.6, J12.2
cucremy. /Jlex/ COOTBETCTBEH

HO
3.4  |H3mepenue pacxona raza 2 OIIK-4-31 OIIK | JI1.1JI1.3 | DnekTpoHHBIE P4
/J1a6/ -4-33 OIIK-4- JI1.5J13.1 pecypcest D1,
V1 OIIK-4-Y2 €| 32,33, 24
OIIK-4-V3 AHAJIOTHYHBI
OIIK-4-B1 JIUTEpaType
OIIK-4-B2 JI1.4, JI1.5,
J1.6,J12.2
COOTBETCTBEH
HO
3.5  |[IpurorosieHue ra3oBbIX 2 OIIK-4-31 OIIK | JI1.1JI1.3 | DnexkrpoHHBIE P5
cmeceir  /J1a6/ -4-33 OIIK-4- JI1.5J13.1 pecypcest D1,
V1 OIIK-4-Y2 € 32,33, D4
OIIK-4-V3 AQHAJIOTHYHBI
OIIK-4-B1 JIuTEpaType
OIIK-4-B2 JI1.4, JI1.5,
J1.6,J12.2
COOTBETCTBEH
HO
3.6 |3ammTa 1abopaTOpHBIX 2 OIIK-4-31 OIIK| JI1.1JI1.3 | Onexrponnsie [KM4,KM
pabot Ne 4 u Ne 5 /J1a6/ -4-32 OIIK-4- JI1.5J13.1 pecypest D1, 5
V1 OIIK-4-V2 31 392,33, 54
OIIK-4-Y3 AQHAJOTUYHBI
OIIK-4-Y4 JIUTEpaType
OIIK-4-B1 JI1.4, JI1.5,
OIIK-4-B2 J1.6,J12.2
OIIK-4-B3 COOTBETCTBEH

HO




3.7 |YcrpoiicTBo u pabota 2 OIIK-4-31 OIIK | JI1.1JI1.3 | DnekTpoHHbIE P6
BaKyyMHO# cuctemsl /JIa6/ -4-32 OIIK-4- JI1.5J13.1 pecypcest D1,
V1 OIIK-4-Y2 €] 32,33, D4
OIIK-4-Y3 AQHAJIOTUYHBI
OIIK-4-B1 JUTEpAType
OIIK-4-B2 JI1.4, J11.5,
J1.6,J12.2
COOTBETCTBEH
HO

3.8 [3ammTa mabopaTopHBIX 2 OIIK-4-31 OIIK | JI1.1JI1.3 | Onexrponnsle | KM6

pabot Ne 6 /JTa6/ -4-32 OIIK-4-33 |  JI1.5J13.1 pecypcest D1,
OIIK-4-Y1 €] 92,33, 24
OIIK-4-Y2 AQHAJOTUYHBI
OIIK-4-Y3 JIUTEPAType
OIIK-4-Y4 JI1.4, JI1.5,
OIIK-4-B1 J1.6,J12.2
OIIK-4-B2 COOTBETCTBEH
OI1K-4-B3 HO

3.9 |U3mepenue 2 OIIK-4-31 OIIK | JI1.1JI1.3 | DnexrpoHHbIE P7
BaKyyMMETPHUYECKOTO -4-32 OIIK-4-33 | JI1.5J13.1 pecypcest D1,
JIaBJICHHUS C MTOMOIIBIO OIIK-4-Y1 21 22,093, 54
HOHU3ALMOHHOI0 1 OIIK-4-Y2 aHaAJOTUYHEI
TEpMOIIAPHOTO MaHOMETPOB OIIK-4-Y3 JauTeparype
/J1ab/ OIIK-4-B1 JI1.4, JI1.5,

OIIK-4-B2 J1.6,J12.2
COOTBETCTBEH
HO

3.10 |U3mepeHue 2 OIIK-4-31 OIIK [JI1.1 JI1.2 JI1.6| DnexkTpoHHbIE P8
BaKyyMMETPHUYECKOTO -4-32 OIIK-4-33 | JI1.7J13.1 pecypcest D1,
JIaBJICHHUS C MTOMOIIBIO OIIK-4-Y1 22,093,524
KOMIIPECCHOHHOTO OIIK-4-Y2 aHAIOTHIHBI
MaHometpa /J1a6/ OIIK-4-Y3 JUTEpaType

OIIK-4-B1 JI1.4, JI1.5,
OIIK-4-B2 J1.6,J12.2
COOTBETCTBEH
HO
3.11 |3amuTa 1a60paToOpHBIX 2 OIIK-4-31 OIIK |JI1.1 JI1.2 JI1.6| Dnexrponusie (KM7,KM
pabot Ne 7 u Ne 8 /J1a6/ -4-32 OIIK-4-33 | JI1.7J13.1 pecypesl D1, 8
OIIK-4-Y1 32,93, D4
OIIK-4-Y2 aHAJIOTUYHBI
OIIK-4-Y3 TUTEepaType
OIIK-4-Y4 JI1.4, JI1.5,
OIIK-4-B1 J1.6,J12.2
OIIK-4-B2 COOTBETCTBEH
OIIK-4-B3 HO
3.12 |TIpopabGoTka JEKIHOHHOTO 30 |OIIK-4-31 OIIK | JI1.1JI1.3 | DnexkTpoHHbIC
MaTepHaa. -4-32 OIIK-4-33 | JI1.5J13.1 pecypest O1,
CamocTosTenpHOe N3ydeHne OIIK-4-V1 21 92,93, 54
nutepaTypsl. [loaroroska k OIIK-4-Y2 AQHAJIOTUYHBI
JlaGopaTopHbIM paboTaM. OIIK-4-V3 TUTepaType
/Cp/ OIIK-4-Y4 JI1.4, JI1.5,
OIIK-4-B1 J1.6,J12.2
OIIK-4-B2 COOTBETCTBEH
OIIK-4-B3 HO

Pa3znen 4. 3amuTHbIE K

TeXHOJIOTHYeCKHe

atmocdepsi. Onpeenenue

pacxoja ra3oBbIX NOTOKOB.

4.1 |Knaccudukanms razoBbIX 2 OIIK-4-31 OIIK |JI11.3 JI1.6 JI1.7| DnexrpoHHbIE
cpen. Cxatsble rassl. -4-32 OIIK-4-33 92 33 pecypesl D1,
MeTo bl OYHCTKH Ta30B. 22,093, 54
TTpubopsI MOCTOSHHOTO H AHaJOTHYHBI
TIEPEMEHHOT0 Mepernaza JHUTEpaType
JABJICHUS I U3MEPEHUS JI1.4, JI1.5,
pPacxoJI0B Tra3oB. JI1.6, J12.2
PotarmonHbIe pacxogomMepsl COOTBETCTBEH
/J1ex/ HO

4.2  |YcTpo#cTBO MEXaHHYECKUX 2 OIIK-4-31 OIIK | JI1.3JI3.1 P9
(hOMOBaKyyMHBIX U -4-32 OI1K-4-33
U QY3MOHHBIX HACOCOB, OIIK-4-Y1
ornpeJiesieHHe OBICTPOTHI UX OI1K-4-Y?2




neiicrBus /J1a6/ OIIK-4-Y3
OIIK-4-B1
OIIK-4-B2

4.3  |YcrpoiicTBo U padora 2 OIIK-4-31 OIIK | JI1.3JI3.1 P10
BBICOKOBAKYYMHOMN CHCTEMBI -4-32 OIIK-4-33
/J1ab/ OIIK-4-Y1

OIIK-4-Y2
OIIK-4-Y3
OIIK-4-B1
OIIK-4-B2
4.4  |3aumra 1a60paTOPHBIX 2 OIIK-4-31 OIIK | JI1.3J13.1 KM9,KM
padot Ne 9 u Ne 10 /JTa6/ -4-32 OIIK-4-33 10
OIIK-4-Y1
OIIK-4-Y2
OIIK-4-Y3
OIIK-4-Y4
OIIK-4-B1
OIIK-4-B2
OIIK-4-B3

45 |IIpopaboTka JEKIIMOHHOTO 30 |OIIK-4-31 OIIK| JI1.3J13.1
MaTepuana. -4-32 OIIK-4-33
CaMoCTOSATEeNbHOE H3YUYCHUE OIlK-4-V1
nutepaTypsl. Iloagroroska k OIIK-4-Y2
JlaGopaTopHbIM paboTaM. OIIK-4-Y3
Kypcosas pacuetHo- OIIK-4-Y4
rpaduueckas padora /Cp/ OIIK-4-B1

OIIK-4-B2
OIIK-4-B3
Paznen 5. MaTepnaJst
J1a00paTOPHOI TEXHUKH U
TeXHOJI0THYeCKHX
YCTpOMCTB.

5.1 |TpebGoBanus u 2 OIIK-4-31 OIIK |J11.2 JI1.3 JI1.5| DnekTpoHHbIE
K1accupuKanus -4-32 OIIK-4-33 J1.7 pecypest D1,
MaTepHajoB JIaAO0paTOPHOM 2153 92,093, 24
TEXHUKHU. Bo3amoxxHOCTH AHAJOTHYHBI
UCIIOIb30BaHUS JHTEpaType
KOHKPETHBIX MaTEpHajoB B JI1.4, J11.5,
HarpeBaTebHbIX JI1.6, J12.2
YCTPOWCTBAX M B BAKYYMHBIX COOTBETCTBEH
ycraHoBKax. CriocoOsl HO
CONPSDKEHHST MaTEPHAIIOB U
3JIEMEHTOB KOHCTPYKLUI B
71a00paTOPHBIX YCTaHOBKAX.

/J1ex/

5.2  |[IpopaboTka JEKIHOHHOTO 20 | OIIK-4-31 OTIK| JI1.2J11.3
MaTepuana. -4-32 OIIK-4-33
CamocTosTenpHOe H3ydeHne OIIK-4-V1
nutepatypsl. KypcoBas OIIK-4-Y2
pacueTHO- rpaduyeckas OIIK-4-V3
pabora. /Cp/ OIIK-4-Y4

OIIK-4-B1
OIIK-4-B2
OIIK-4-B3
Paznen 6. OcHoBbl
KPHOTCeHHOH TeXHUKH.

6.1 CriocoObl OTy4eHust 1 OIIK-4-31 OIIK |J11.2 JI1.3 JI1.7| DnexTpoHHbIE
KPHOTECHHBIX TEMIIEPATYP. -4-32 OIIK-4-33 23 pecypest D1,
VYerpolicTBa 1711 XpaHEHUsS 92,093,254
CKMKCHHBIX Ta30B /JIek/ AQHAJIOTUYHBI

JHUTEpaType
JI1.4, JI1.5,
J1.6,J12.2
COOTBETCTBEH
HO

6.2  [IIpopaboTka TEKIMOHHOTO 19 |OIIK-4-31 OIIK| JI1.2J11.3
MaTepHaa. -4-32 OI1K-4-33
CamocrosTensHOe U3y4eHue OIIK-4-Y1
nureparypsl. [Tonroroska k OIlK-4-Y2
JlabopaTopHbIM paboTaMm. OIIK-4-Y3




/Cp/

OIIK-4-Y4
OIIK-4-B1
OIIK-4-B2
OIIK-4-B3

5. ®OHJI OHEHOYHBIX MATEPHUAJIOB

5.1. KontposbHbie MeponpusaTus (KOHTPOJIbHAsA padoTa, TeCT, KOJJIOKBHYM, IK3aMeH H T.I), BOIPOCHI IJIsI CAMOCTOSITeILHOM

MOJArOTOBKH

Kon
KM

KonTponsnoe
MEpOTIpHUITHE

IIposepsiembie
MUHIHKATOPbI
KOMIIETEHLIUI

BOHpOCBI JUIA IOATOTOBKH

KM1

KouTponsabie
BOTIPOCHI JIJIsI 3aIIUThI
nabopaTopHO
pabotsr Nel

OIIK-4-31;0I1K-4-
32;0I1K-4-33

1. TepmoanekTpuueckue 3PHEKThI, UX CYIIHOCTb.

2. 3aKOHBI TEPMOIICKTPUUECKHUX LETIeH, NX CYIHOCTh

3. 3aBbIILICHHBIC WU 3aHKEHHbBIE 3HAYCHUS TEMIIEpaTyphbl 110
CPaBHEHHIO C PeallbHOM U3MEpPSIIOTCS TEPMOIAPOii IpU TeMIeparype
XOJIOHBIX KOHIIOB TepMonapsl — 200C?

4. Kakas Tepmornapa npenHa3sHayeHa Jjsi paboThl B OKHCIUTEILHON
aTtmocdepe rpu Temrnepatypax Boime 1000K ?

5. IIpu kxaxoil TeMneparype X0JI0AHBIX KOHIIOB TEPMOIAPhI IPOBOJIAT €€
TpaxyupoBKy?

6. Uto Takoe TepMOMETpUIECKHUil mapameTp?

7. Kak MOXHO TTOBBICUTH TOYHOCTh U3MEPEHHSI TEPMOIIapOit
OTHOCHTENILHO MaJIOMEHAOUIeHCs TeMnepaTypsl?

8. BynyT nu oTnmuatbes nokazanus o 3HaueHusM TOJC misa XA
TEPMOIIapbI, ONPEIEJICHHBIE C TTOMOIIBI0O MUJIUBOJIBTMETPA,
HOTEHIMOMETpa, BOIbTMETpa?

9. Ilpu KaKuX yCIOBHSX MOJIy4eHA I'palyipOBOYHASI KPUBAS JJIs
00pa31oBoii TepMonapbI?

10. OcoGeHHOCTH U3MEHEHHS T.3.]1.C. MHJUIUBOJILTMETPOM.

11. Yto Takoe rpaJyupOBOYHAs XapaKTEPUCTUKA TEPMONaphl?

12. Kak omnpenenuTh TemMreparypy 00beKTa, eClid CBOOOIHBIC KOHIIBI
TepMoIapsl TepMOCTaTUPOBpoBaHbl He npu 0 °C?

13. Meroandeckue MOTPENIHOCTH MIPU U3MEPEHUH TEMIIEPATYPhI
TEPMODIEKTPUIECKIM TEPMOMETPOM.

14. Yto Takoe oOpa3ioBas TepMoIiapa 1 JJisl 9ero OHa UCTIONb3yeTCs?
15. YUem onpezensiercss 4yBCTBUTEIbHOCTb TEPMOMETPOB
3JIEKTPOCOIIPOTHUBIICHUS ?

16. Uro Takoe TepmoMeTpudeckuii napamerp? Kakos 3ToT napamerp s
TEPMOMETPOB 3JIEKTPOCOTIPOTUBIICHUS ?

17. B yeM npenmMyIecTBa KEpaMU4ECKUX TEPMOPE3UCTOPOB IO
CPaBHEHMIO C METAIUIMYECKUMHU TEPMOMETPAMU
3JIEKTPOCONPOTHBIICHHA?

18. Kakue TpeboBaHuUS MPEABSBISIOT K MATepHAJIaM JJIsl ©3TOTOBIICHUS
TEPMOMETPOB IIEKTPOCONPOTUBICHHS?

19. KoHCTpyKIMs TEPMOMETPOB 3JIEKTPOCONPOTHBIICHNSI.

KM2

KorTponsabie
BOTIPOCHI JIJIsI 3aIIUThI
n1ab0paTOpHOIA
pabotsr Ne2

OIIK-4-31;0I1K-4-
32;0I1K-4-33

1. 3aKoHBI H3ITy4eHN A0CONOTHO YEPHOTO Tea.

2. MojenbHbIe IPEACTABICHUS 0 a0COMIOTHO YEPHOM TEIIE.

3. MoHOXpOMaMeTpHY€ECKasi TUPOMETPHUS.

4. PaguanoHHas IMpOMETpUs.

5.V paauanoHHOr0 WK SIPKOCTHOIO IHPOMETPOB BBIILE TOYHOCTD
u3MepeHnust tremneparypst Boie 1000 K ?

6. IIpaBuna paGoThl ¢ ONTHYECKUMU TUPOMETPAMHU.

7. dath onpeneneHue adbcomtoTHO uepHoMy Teny (AUT).

8. Uro Takoe sipkocTHas Temieparypa?

9. Ot xakux (HakTOPOB 3aBUCHUT BEIMIMHA MOHOXPOMATHUECKOTO
koaddurmenta n3nydenusn?

10. MeToandeckue MOrpeHoCTH ONPEAEIeHUs IPKOCTHOM
TeMIepaTyphl.

KM3

KonTtpomnbusle
BOIIPOCHI JJISL 3aIIATHI
nabopaTopHOH
pabotsr Ne3

OIIK-4-31;0I1K-4-
32;0I1K-4-33

1.Yro Takoe abCoNMOTHO YEPHOE TENIO?

2. IlpuBeauTe BOZMOXKHYIO MOJIENb a0COIIOTHO YEPHOIO TEJa;

3. Kak ocymiecTBiseTcst MOHOXpOMaTHU3aLMsl U3Y4YE€HUS B SPKOCTHBIX
upoMeTrpax?

4. Kak Ha NOBEPXHOCTH PEAIbLHOIO 0OBEKTa CMOJEINPOBATh YCIOBHS
U3ITy4eHUs, TPUOIIDKAIOMINECS K N3TYYCHUI0 A0COTIOTHO YEPHOTO Tenia?
5. ChopmynupyiiTe 3aKkOH MOHOXPOMATUUECKOTO U31y4eHHs aOCOIIOTHO
YyEPHOro Tea.

6. ChopmynupyiiTe 3aKOH MOJTHOTO M3ITy4EeHUS a0COIIOTHO YEPHOTO
Telna.

7. Uto xapakTepu3yeT 3akoH BuHa jis u3irydeHus abCoNOTHO YEPHOro




Tena?

8. Kak paccumnrars Temneparypy o0beKTa 1o sIpKOCTHOU 1
paananMoOHHOM Temmeparypam?

9. TeMnepaTypHbIii AUaNa30H U3MEPEHUI ONTHYECKUMH TUPOMETPAMHU.
10. Kak ocyiiecTBisieTcss MOHOXpOMATH3AIUs U3ITy4deHuUs TIpH pabore
ONTUYECKUX TUPOMETPOB?

11. CHapspkeHue XpoMeTb-aTIOMeNIeBO TepMOIaphl 7Sl H3MEPEHNUs
TEMIIepaTyphl B IIe4Yax 3JIEKTPOCONPOTHUBICHHUS.

12. Ucionp30BaHre ONTUYECKOW MTUPOOMETPHUH IS N3MEPEHHS
TEMIIepaTyphl B IIe4Yax 3JIEKTPOCONPOTHUBIICHHUS.

13. Ha3znauenue oraeymnopa u TEeIUION30JISALUN B KOHCTPYKIINH TTeYei
3JIEKTPOCONPOTHUBIICHUSL.

14. TpeGoBaHMs K HArpEBATEIbHBIM JIEMEHTAM BaKYyMHBIX Ie4ei
3JIEKTPOCONPOTHUBIICHUS.

15. JInst cozmaHus KaKuX JIEMEHTOB KOHCTPYKIIUN
BBICOKOTEMIIEPATYPHBIX BAKYYMHBIX II€UYEH 3JIEKTPOCONPOTUBICHUS
MOYET HCIIOJIB30BaThCS MeJIb?

16. Kakue marepuanbl MOTYT IPUMEHSATHCS AJIs1 U3TOTOBIICHHS
HarpeBaTeliei edei 3JeKTPOCOPOTHBIICHNUS, pa0OTAIOIIHUX Ha
Bo3ayxe? KakoBa makcumaisHast pabouast TemMIriepatypa HarpeBaresneit
13 KOHKpPETHOTO Matepuasia? Yem oHa orpaHnInBaeTcs?

KM4

KonrTponsabie
BOTIPOCHI JIJIsI 3aIUThI
nabopaToOpHO
pabotsr Ned

OIIK-4-31;0I1K-4-
32;0I1K-4-33

1. [IpuanIMT paboTH poTaMeTpa U peoMeTpa.

2. YTo Takoe pacxo/]| ra3a 1 Ho4eMy OH OTPEAENAETCS TOIBKO 0OBEMHBIM
MeTozoM? 3ayeM IPOBOAUTCS I'PajlyupOBKa PEOMEeTpa U COXPaHAETCs JIU
OHa HEM3MEHHOMH U1 APYTHX MMapaMeTpoB Kallmuisipa U BUaa padboueit
JKAIKOCTH?

3. MOHO JIM UCTIOJIB30BaTh I'PalyupOBOYHbIE 3aBUCUMOCTH POTaMeTpa
W peoMeTpa, IOoIyIeHHbIe ISl OJHOTO BHA rasa, Mpu paboTe ¢ qpyrum?
4. Yro 3HAUYUT OTTPagyupOBaTh PEOMETP U POTAMETP.

5. Uro Takoe ra3oBBIi peIyKTOp?

6. Kakumu npubopamu omnpezensercs 00beMHbIH pacxo[ ra3os?

7. YCTpOHCTBO M MPUHIAI JEHCTBHUS pOTaMeTpa.

8. YcrpoiicTBO U IpHHIMII JEHCTBUS peOMETpA.

9.IToueMy HEOOXOAUMO TIPOBOAUTH TPATYHPOBKY peOMETpa 1
poramerpa?

10. Ilpu xakoM JaBIeHUH HAXOISATCS Ta3bl B OaIIoHe?

11. Kak paboTaeT ra3oBblif cueTuuk pacxozna?

12. Yto Takoe BSI3KOCTH ra3a? 3aBUCHUT JIU OT He€ mepernay 1aBIeHHs Ha
BXOJI€ ¥ BBIXOJIE U3 CYXKAIOILIEr0 YCTPOUCTBA B peomeTpe?

13. Kak B poTameTpe 10CTUTaeTCs paBHbIN Iepenas 1aBIeHui raza noj u
HaJl IOTUIAaBKOM ITPU M3MEHEHHH ero pacxoza?

KM5

KonTtposbusle
BOIIPOCHI IJIs1 3aILUThI
nabopaTopHOH
paboTer Ne5

OIIK-4-31;011K-4-
32;011K-4-33

1. IIpaBuiia obpareHus ¢ 6anIoHaMH CKAThIX Ia30B.

2. Ha3zHaueHne OCHOBHBIX 3JIEMEHTOB U CHCTEM I'a30BbIX Marucrpaiei
JUISL IPUTOTOBJICHUS] CMECH I'a30B.

3. B xakom BHJIe TIOCTABIAIOTCS B Tab0paTopuio ra3er?

4. MapkupoBKa ra3oBbix 0alJIOHOB

5. IlpuHIMIIBI OYUCTKHU ra30B TEXHUYECKON YUCTOTHI OT KHCIOPO/Ia.
6. [IpuHIMIIBI OYMCTKH a30B TEXHUUECKOM YUCTOTHI OT MapoOB BOABI
7. HazHaueHue U yCTpOICTBO ra30BOro peayKTopa.

8. IlpaBuiia 3amoJHEHUs ra30BOM CUCTEMBI I'a30M IIPH CO3aHUU
3aIUTHON M TEXHOJIOTHUECKOH aTMOC(hepHI.

9. Uto Takoe TEXHOJOTHYECKHE U 3aIUTHBIE a30BbIe aTMOCGhEpHI?

KM6

KonTtpomnbubie
BOTIPOCHI JISI 3aLUTHI
nabopaTopHOi
pabotsr Ne6

OIIK-4-31;0I1K-4-
32;0I1K-4-33

1. Kakue akTophl onmpeAersitoT ObICTPOTY AEHCTBHS U PEAeTbHbIHA
Bakyym JIH?

2. Tumsl napocTpyHHBIX HACOCOB (00J1aCTh PA0OYMX JaBIICHUH, paboyast
KHAKOCTh, KOHCTPYKTHBHBIE OCOOCHHOCTH, TPOU3BOANUTEILHOCTD).

3. YerpoiictBo U paboTa mudy3HOHHOTO MacISTHOTO HAcOca.

4. Kakue onepauuy HaJlo IpoJiesiaTh Ipy IycKe NapocTpyHHOro Hacoca?
KakoBb! nociiecTBUsI BOZMOXKHBIX HApYLIEHUH MopsiaKa mycka Hacoca?
5. Yto Heo0X0aANMO OBICTPO CleNaTh IPU aBAPUHHON CUTyalluu: Ipu
MPEKpalleHNnH Noa4yu oxJyiaxaaromeii Boasl B JIH miu BHe3anHoU
OCTaHOBKe (JOpBaKyyMHOTO Hacoca?

6. TIpuunHbI, NPENATCTBYIONINE TOCTHXEHHIO MAaKCUMAJIbHOM OBICTPOTHI
JIEHCTBUS U NpeAeIbHOro BakyyMa. Kakue nmpuuuHsl U1t 5TOr0 MOTIIN
OBITh B JaHHOU paboTe?

7. Kak BeIOpaTh hopBaKkyyMHBII Hacoc 1t paboThI B Tape ¢
MapoCTPyHHBIM HacocoM?

8. Uro Takoe OycTepHblil napocTpyiHbIi Hacoc? MoxHO 11
UCIIOJIb30BATh €r0 COBMECTHO ¢ AU y3HOHHBIM?

9. Ilpu KaKOM MaKCHMaJIbHOM JIaBJICHUH MOKHO BKJIFOUATh
MApOCTPYHHBIN MacIsTHBINA Hacoc?




10. YTo npou30HIeT MpH MOBBILICHUH AaBJICHUS HA BEIXOJHOM MaTpyOKe
BBIIIE KPUTUUECKOTO?

11. Yro mpoun3oiinet, eciau B rOpsSYriA HACOC MOMAIET BO3IYX?

12. Kaxkoit npeaenbHbii BakyyMm co3paet JJH? Uto Ha3biBaeTCs
IpeeNIbHBIM BaKyyMOM Hacoca?

13. Iokazars Gpopmy 3aBucumoctu Pr=f(PBbin) s TH.

14. Kak BbIOpath popBakyyMHBIH Hacoc st paboTsl B ape ¢ JJH? B
KaKOM COOTHOIICHWH JJOJDKHEI OBITh BETHYMHBI OBICTPOTHI X ICHCTBUSA?
15. Kakue paboune KUAKOCTH HCIIONIB3YIOT B MTAPOCTPYHHBIX
BBICOKOBAKYYMHBIX Hacocax? JIOCTOMHCTBA U HEJOCTATKH >KUIKOCTEH.

KM7

KouTponbubie
BOTIPOCHI JIJIsI 3aIIUThI
nabopaTopHO
paboTst Ne7

OIIK-4-31;0I1K-4-
32;0I1K-4-33

1. ITopsok paboThl C NOHM3ALMOHHBIMH U TEIJIOBBIMH BaKyyMETPaMH.
2. Kakue TUIBI 1aTYNKOB JABJICHHUS UCIIOJIB3YIOTCSA B HMOHM3AIMOHHBIX U
TEIUIOBBIX BaKyyMeTpax?

3.Bennunnel qaBneHus, usmepsiemole garunkamu [IMT u IIMU.

4. Kakoe MHHUMAaIILHO pa3pexeHue JODKHO ObITh CO3/1aHO B BAKYYMHOM
KaMepe U o4eMy JUls BKIIIoUeHHs AaTuukoB [IMI1?

5. MosHo i Brirouath garyuku [IMT npu atMochepHOM aBieHUu?
6. CreneHu BakyyMa M JJIMHAa CBOOOTHOTO MPOOera ra3oBbIX MOJICKYJI.
7. Ilpunuun aevictBus aatdukoB aasineHus [IMT u IIMU.

8. 3aBHCAT 1M MMOKa3aHUS TEPMOIIAPHOTO U HOHU3AIIMOHHOTO
MaHOMETPOB OT poJia ra3oB?

9. UeM 0OBsICHSIETCS TIpEeie H3MEPEHUS TEPMOIIAPHOTO U
MOHU3AIIMOHHOTO MTpeoOpazoBaresnei?

10. Kak onpeienuTh TOK HaKajia TepMONapHOro npeobpazoBarens?

KM8

KonTtpomnbusle
BOIIPOCHI IJIs1 3aILUThI
nabopaTopHOH
paboTer Ne8

OIIK-4-31;011K-4-
32;011K-4-33

1. ITops 10K BBIIOIHEHUS COOTBETCTBYIOIIEH PabOTHIL.

2. YCTpoHCTBO KOMIIPECCHOHHOTO MAHOMETPa M Ha3HAYEHNE OCHOBHBIX
3JIEMEHTOB €r0 KOHCTPYKIIMU.

3. [Ipenenst M3MeEpeHUs: BAKYyMETPUIECKOTO AaBICHUS
KOMIIPECCUOHHBIM MaHOMETPOM. UeM OHHU onpeessoTcs?

4. TpeboBaHus K pabOYNM KUAKOCTSIM, HCIIOJIB3yEMBIM B
KOMIIPECCUOHHOM MaHOMETpE.

5. Meroauueckue IOrpeHOCTH IPY U3MEPEHNH BaKyyMETPHUIECKOTO
JIaBJICHUS] KOMIIPECCUOHHBIM MaHOMETPOM.

6. B xakux enuHHIIAX U3MEPEHUS N3MEPAIOTCS 3HAYCHUS
BaKyyMETPUYIECKOTO JIaBJICHUS KOMIIPECCHOHHBIM MAaHOMETPOM IPU
MCIIOJIb30BaHMH B KauecTBe paboueil )KUAKOCTH Macia?

7. Ha xakoM 3aKOHE OCHOBBIBAeTCsl paboTa KOMIIPECCUOHHOTO
MaHometpa?

8. K xkakomy tumry nprubopoB (KOCBEHHOTO HITH MPSIMOTO JIEHCTBHS)
OTHOCHUTCSI KOMIIPECCUOHHBII MaHOMETP?

9. Kakue MaHOMETPBI OTHOCATCS K MPUOOpaM IPSIMOTO U3MEPEHHS
nasnenust? IIpuBeanTe IpuMep U PacCKaXUTe O IPUHIMIE PaOOTHI
BaKyyMETPOB IPSMOI0 U3MEPEHHS BAKyyMETPUUECKOTO TaBJICHHS.
10. KakoBel nocronncTBa U Hegoctatku KM 1o cpaBHeHHIO ©
TEPMOIIAPHBIM U HOHU3ALIMOHHBIM MaHOMETpaMu?

11. Kak nmpoBepuTh, XOPOILO JIU IETa3UPOBAHO MAacIIO B
KOMIIPECCHOHHOM MaHoMeTpe?

KM9

KonTtpombusle
BOIIPOCHI 1JIs1 3aILUThI
nabopaTopHOH
paboTer Ne9

OIK-4-31;011K-4-
32;011K-4-33

1. laTh cxeMy NMpUCOCIMHEHHSI MEXaHHYECKOTO Hacoca K 00BEKTY
OTKAYKH{ B YCIIOBHOM H300pa)KEHHH.

2. Kakue npuyrHbI MOTYT MOBJIMATH HA YXYILICHUE TEXHUUECKUX
XapaKTepUCTUK: ObICTPOTHI ICHCTBUS HAcOCa, TPOU3BOIUTEIHHOCTH,
HanOOJIBILIETO BHITYCKHOTO AABJICHNUS, IPEASIBHOTO Pa3peKeHus?
Kakum o6pa3om ycrpanuTth 311 ipuunHbl? Kakue U3 3TuX Npu4uH
HaOJII0AANNCh IPH BHIOJIHEHUN TAaHHON PaboTHI?

3. Kakoe MakCHUMaJIbHO pa3peXeHHe CO3/IAl0T MEXaHHYECKHE HACOCHI C
MAcCJISHBIM YIIJIOTHEHHEM?

4. IIpu kakOM MaKCHMaJbHOM BITyCKHOM JaBJICHUU HAYMHAIOT paboTy
MEXaHMYECKHE HACOCHI C MACISTHBIM YINIOTHEHHEM?

5. Kakue cymecTByIOT TUIIBI MEXaHUYECKHX HACOCOB C MAacIISTHBIM
YIUIOTHEHUEM?

6. IToueMy yka3aHHbIE HACOCHI HA3BIBAIOT ()OPBAKYYMHBIMH?

7. Yto Takoe reoMeTprUeCcKas 1 HICTUHHAS ObICTPOTA AEUCTBUA
MexaHuyeckoro Hacoca? [TpuuunHa ux pazmuuns?

8. UTo Takoe MpOM3BOJUTEIBHOCTh HACOCA, HANOOJIbILIEE BITYCKHOE
JaBJIeHHUE IPH 3aIlyCKe Hacoca, Hanboblee BIyCKHOE AaBICHHE,
npeenbHoe pa3psHKeHne, HanOoJbllee BITyCKHOE JaBlICHHUE TPU
JUTATENLHOM paboTe Hacoca?

9. Uro crenyeT caenaThb, €CJIU BHE3AIHO OCTAHOBUIICS MEXAHUUECKUI
Hacoc (HarpuMep, BCIICACTBUE OTKIFOYCHUS SJICKTPOIHEPTHH ),
OTKA4UBAIOLIUI BaKyyMHYIO CUCTEMY?

10. KakoB npuHIUN EHCTBUS MEXaHUYECKUX HACOCOB C MACJISIHBIM




yrioTHeHueM? Kakue THIbl TOJOOHBIX HACOCOB CyIIeCTBYIOT? X
JIOCTOMHCTBA M HerocTaTKU. OOBACHUTH YCTPOHUCTBO M OCOOEHHOCTH
paboThI U3yYEHHBIX B pab0TE HACOCOB.

11. Tlopsimok qeHCTBUI AJIsl OTKAYKK BO3AyXa MEXaHUIECKHM HACOCOM
13 BAKYYMHOH CHCTEMBI, B KOTOPOH IepBOHAYAIEHO HAXOJMIICS BO3IYX
noji aTMoc(hepHbIM JaBieHueM. [Topsaaok ocTaHOBKH Hacoca. [1o Kakum
MIOKA3aTeNsIM MOYKHO KOHTPOJIHPOBATh IPABUILHOCTE PEKUMa PaOOTHI
Hacoca BO BpeMsl €ro 3alycka U Hadaya OTKa4KH 00bEKTa, B KOTOPOM
HaXOMJICS BO3AYX?

12. B Hacoc MOTYT MOMACTh Mapbl BOJbI. Ha30BUTE CIIEICTBHS 3TOTO U
CrocoObl YCTpaHEHHUSI.

13. Kak cMeHHTB Maciio B Hacocax?

KM10

KonTponbasie
BOIPOCHI JJIS 3aIIUTEI
nabopatopHon
pabotsr Nel0

OIIK-4-31;0I1K-4-
32;0I1K-4-33

1. Kakue nokazarenu paboThl BAKYyMHBIX HACOCOB CIICAYET
KOHTPOJIMPOBATh B Ipotecce ero padborsl? Kakue Moryt ObITh
OTKJIOHEHHMs 3TUX IOKa3aTenei 1 no kakum npuurHam? Kakue
MOCJIEJICTBUS M KAKHE MEPHI JIOJDKHBI OBITH ITPEANPUHSTHI?

2. KakuMu 1OCTOMHCTBAMU W HEIOCTATKaMH 00JIa/laeT LEOTUTOBBIH
BaKyyMHBII HACOC 110 CPaBHEHUIO:

a) ¢ IpYr'MMH HacocaMH 0e3MacisiHOM OTKayKWy;

0) ¢ mapocTpyHHBIMH HACOCAMHU;

B) C MEXaHUYECKIMHU HACOCAMH.

3. Kakue cymecTByIOT MapKy IPOMBIIIUIEHHBIX IIEOTUTOBBIX HACOCOB?
WX 0OCHOBHBIE XapaKTEPUCTHKH U YCTPOUCTBO.

4. KakuMu TOCTOMHCTBaMH 00JIa/IacT UCIIOJIb30BAHHBIN B paboTe
LIEOJIUTOBBIM HACOC 110 CPaBHEHMS C TUIIOBBIMH HacocaMu?

5. Kak npenenpHbIN BakyyM, CO3/1aBa€MbIi [IEOTUTOBBIM HACOCM,
3aBUCHT OT:

a) HaYaJBbHOTO JIABJICHUS B HACOCE;

0) TeMIiepaTyphl LIEOJINTA;

B)KOJINYECTBA MTOTJIOIEHHOTO Ta3a;

I') HATEKaHHSI B CHCTEMY.

6. Ha3oBuTe OCHOBHBIC y3JIbl BAKYYMHOTO arperara. O0bsicHUTE
MIPUHIIMII UX JAEHCTBUS 1 Ha3HAUCHHE.

7. Ilpr KaKOM MaKCHMaJbHOM JIaBICHUH MOXKHO BKIFOUHTH

¢ y3uoHHbIH Hacoc?

8. Kak o rpaduky HaTekaHus ONpeNeNUTh MIPUINHY POCTA IABICHUS B
cucreme?

9. Kakue cyniecTByroT MeTOIbI 0OHAPYKEHHUS TeUeil B BAKYYMHBIX
cucremax?

10. YkaxuTe MOCIIeI0BaTeIbHOCTD Ollepalnii Ipu oTKauke BA,
HauyMHasi ¢ aTMOC(EPHOro NaBIECHUs BO BCEH cucTeMe.

11. Ha3oBuTe OCHOBHBIE y3JIbI BAKYYMHOTO arperata. Hapucyiite nx
CXEMBI, O6LﬂCHI/ITC HX Ha3HAYCHUC U BJIMAHUC HA NPEACIIBHOC
pa3pekeHue U OBICTPOTY AEHCTBUS arperara.

12. Kakoe MakcUMaabHOE pa3pexeHne co31aeT BaKyyMHBIH arperar ¢
MAaCJISIHBIM TApOCTPYHHBIM HACOCOM?

13. Kak BbIOpaTh opBaKyyMHBIH HAcOC J1j1sl pabOTHI C JaHHBIM
BaKyyMHBIM arperarom?

14. Kax onpenenuTh NPUroJHOCTh JAHHOTO BAaKyyMHOTO arperara Juist
PpaboTHI 10 HA3HAUEHHUIO, €CITH AJIsl HETO U3BECTEH IrpaduK HaTCKaHUs?
Kak paccunTars npenenpHOe pa3pexeHue A 3TUX YCIOBUH?

15. Yto Takoe OBICTPOTA HATEKAHUS?

16. Kak o rpaduky HaTeKaHHUs ONPENEIUTh NPUYUHY POCTA AABJICHUS
[IPU OTKJIIOUE€HHOM Hacoce? KakoBbl IPUUMHBI pOCTa J1aBJICHUS B
naHHOU paborte?

17. Yro Hazo caenartk, eciy npu paboTaronieM BaKyyMHOM arperare
MIPOM301ILJIa BHE3aITHAst OCTaHOBKa )OpBaKyyMHOTO Hacoca?

18. Kakue cymiecTByloT MeTobI 0OHapYKeHHs Teueii?

19. Kakue nokazatenu paboThl arperara clieiyeT KOHTPOJIUPOBATh B
nporuecce ero padoTsl? KakoBsl mocaeacTBHUS OTKIOHSHHUS TTOKa3aTenel
OT HOPMaJIbHBIX 3HaYeHUH? Kakue Mepsl 10JKHBI OBITh IPEANPUHSATHI?
Kakue MeToabI KOHTPOIIS MOTJIN ObITH NCTIOIB30BaHbI B JaHHOH padoTe?
20. TTouemy OvicTpoTa AelicTBusg BA oTiimuaeTcs ot ObICTPOTHI
neiictus 1uddy3noHHOr0 Hacoca, HaXOSIIErocs B arperare?

21. Ymetpb u3zo0pazuts cxemy BU 1 00bACHUT IPUHLUI €10 paboThI.
22. Kakue OCHOBHBIE y37Ibl BXOJAT B COCTaB BHICOKOBAKYYMHOM
cucrembl? VX 3HaueHue.

23. YMeTh cXeMaTH4eCKu H300pa3uTh BHICOKOBAKYYMHYIO CHCTEMY CO
BCIIOMOTATEIbHBIMU YCTPOMCTBAMH.

24. Onpenenuth NOHATHS "OBICTPOTA ACHCTBUS Hacoca" U "ObICTpOTA
oTkayku cucteMsl". Kak oHn Mexy co0oii cBsi3aHbl?




25. YkazaTh NOCIeI0BaTEIbHOCTh AEMCTBUIN MIPH 3aITyCKE M OCTAHOBKE
BBICOKOBAaKYYMHOH cucTeMbl. Ha3zBaTh BO3MOXKHBIE OCIIECTBUS NPU
Pa3IMYHBIX HAPYIICHHUAX HOCIEeI0BATEIbHOCTH ONEPALHH.

26. YKazaTh 110CJIe0BaTeIbHOCTh ONepalyii MpH HEOOXOJUMOCTH
KPaKTOBPEMEHHOT'O OTKPBITHS pabodeii kKaMmepsl eud (Harpumep, st
3aMeHBbl 00pa3IOB) Ha OTKAYEHHOM /10 BHICOKOTO BaKyyMa yCTaHOBKE.
27. Ha3piBaTh TUIIBI U MapKHA HACOCOB MCIIOJIB30BAHHOM BaKyyMHOU
CHCTEMBI, & TAK)KE MX OCHOBHBIE XapaKTEPHUCTHUKH.

KM11

Kypcosas
rpaduyecku-
pacueTHas paborta

OIIK-4-31;0I1K-4-
32;0I1K-4-33

1. Chopmynupyiite IpeMMYIIECTBA ICKTPUUCCKUX TIeUeH
COTIPOTHBIICHHUSI.

2. Kakoit npuHIHMI paboThI Me4Yed 3JeKTPOCONPOTHBIICHHS?

3. Kak yCTpOeHBI AJIEKTPUYECKUE M1eYH CONPOTHUBICHUS?

4. Uto Takoe orHEeymop U ero npeanazHadeHne? CpaBHUTEIbHBIE
XapaKTepUCTUKU OTHEYIIOPOB.

5. IIpeanoxuTe MPUHLIHUIE KJIACCU(HUKAIINN OTHEYIIOPHBIX MaTepUaIOB.
6. ChopmynupyiiTe KpuTepUu BHIOOPA OTHEYIIOPA VIS TEIJIOBOTO
pacueTra IeuyH IEeKTPOCONPOTUBIIEHUS € 3aJaHHBIMH [TapaMeTPaMH.
7. YTo TaKkoe TeIIon30IsMs U ee peaHazHaueHne? CpaBHUTENbHbIE
XapaKTepUCTUKU MATEPUAIIOB TEILIOU30JISAIIUH.

8. Chopmynupyiite KpUTEpUH BEIOOpA TETUIOM3OJISAIIUY IS TEIIIOBOTO
pacdera neuyu 3JIeKTPOCONPOTUBIECHUS C 3aJaHHBIMU [TapaMeTpaMu.
9. Kaxoif mopsiIoK TEIUIOBOTO pacdeTra dIEKTPHIECKOH medn
COTIPOTHBIICHUSA?

10. IlpencraBpTe OCHOBHBIE 3aKOHOMEPHOCTH pacyeTa II0CKOH
OJTHOCIIOIHON (yTepOBKH.

11. KakoBbI OCHOBHEIE 3aKOHOMEPHOCTH pacyeTa III0CKOH
JIBYXCIIOWHOU (pyTEpOBKH?

12. IlpencraBpTe OCHOBHBIE 3aKOHOMEPHOCTH pacyeTa OJHOCIOWHOM
TpyOuaToii ¢pyTepoBKU.

13. KakoBbI OCHOBHEIE 3aKOHOMEPHOCTH pacyeTa IBYXCIOHHON
TpyOUaroii pyrepoBku?

14. Kakue 3akOHOMEPHOCTH H OCOOEHHOCTH pacyieTa OJHOCIONHO#
3arIyIIKA WA JBEPIbI?

15. Kakuie 3akOHOMEPHOCTH U OCOOCHHOCTH pacdera JIByXCIOHHON
3arIyIIKW WA JBEPIbI?

16. ChopMynupyiTe MPUHIMITEI HATPEBa B eYax
3JIEKTPOCOIPOTHUBIICHHUSL.

17. Ilpenynokure MPUHIKUITEL KiIacCH(UKalUH HarpeBaTeei.

18. Kakoii mopsiiok pacdyera HarpeBaTeneit neueit
3JIEKTPOCOIIPOTHUBIICHUS ?

19. Kakue ObIBaIOT CXeMbl BKIIOUEHHS U TUTAHUS HATPEBATEIbHBIX
3JIEMEHTOB?

20. ChopmynupyiiTe KpUTEpHH BbIOOpA HarpeBaTelel AJis neyen
3JIEKTPOCOIIPOTHBIICHUS.

21. IlpencraBbTe MOCIEA0BATENBHOCTh U OCHOBHBIE 3aKOHOMEPHOCTH
pacueTa MeTalNIMYeCKHX HarpeBarenei.

22. KakoBbI 110CJIEZI0BATENBHOCTh U OCHOBHBIE 3aKOHOMEPHOCTH
pacuera KapOOPYHIOBBIX HarpeBareneii?

23. KaxoBbI OCI€10BaTEIBHOCTD U OCHOBHBIE 3aKOHOMEPHOCTH
pacuera HarpeBaTeliel u3 AUCUINIKIA Moo IeHa?

24. Kak MOXHO peryJiupoBaTh TEMIIEpaTypy B II€4YH U MIPUHIUIIBI
BBIOOpA PETYINPOBOYHBIX TPUOOPOB?

25. Kak MO’KHO KOHTPOJIUPOBATh TEMIIEPATYPY B MEYU M MPUHIIHIIBI
BBIOOPA KOHTPOJIMPYIOINX YCTPOHCTB?

5.2. Ilepeyenb pa6oT, BbINoJHsieMbIX 10 AucuuninHe (Kypcosas padora, Kypcosoii npoekTt, PI'P, Pedepart, JIP, IIP u T.11.)

IIposepsiembie
Kon HazBanue
HUHIUKATOPBI Copnepxanue padboTbl
paboThI paboThI .
KOMIETEHIIMH

P1 Nsmepenune OIIK-4-Y1;0I1K-4- O3HaKOMJIEHHE C KOHTAaKTHBIMHM METO/IaMU OIpe/IeIeHUsI TeMIIepaTyphI.
TEMIIEPATYPEI V2;0I1K-4-Y3;0IIK- [I[IpoBenenue rpaayupoBKH TEPMOINAPHl U TEPMOMETpa
TEPMOMETPAMU U 4-Y4;0IIK-4- a5IeKTpoconpoTuBieHus. OnpesneneHue NOrpeHOCTH TEMIIEPATyphl C
ynpasnenue padoroir |B1;0IIK-4-B2;OIIK- [ucnons3oBanueM pa3iudHbIX IpubopoB onpenenenus repmo IJC u
TIe4H 4-B3 JIIEKTPOCOITPOTUBIICHUS.

P2 N3mepenne OIIK-4-Y1;0IIK-4-  |O3HakomiieHHE ¢ pabOTOM MUPOMETPA, O3HAKOMIICHUE C MOJIEIIbIO
TeMIepaTypsl V2;0IIK-4-Y3;0I1K- |abGcomoTHO YepHOTO Tena. Vcnonap3oBaHue ypaBHEHUH UL
abcomoTHO uepHoro |4-Y4;0I1K-4- OIpeeNIEHUs] HHTEHCUBHOCTH MOHOXPOMATUYECKOIO U MOJIHOTO
tena nHdpakpacubpiM  |B1;0T1K-4-B2;0I1K- |u3nyueHus B OLEHKE TeMIIEpaTypbl aOCOIFOTHO YEPHOTO TEJa.
MUPOMETPOM 4-B3 OnpeesieHue TemMreparypbl a0COIIOTHO YEPHOTO TeJla.

P3 ITosepka nupomerpa |OIIK-4-Y1;0IIK-4-  |IIpoBeaeHue NoBepKHU MUPOMETPA M0 U3ILYYEHHIO a0COIIOTHO YEPHOTO

o 00pa3oBoi
TeMIepaTypHO’

V2;011K-4-Y3;011K-
4-Y4;0TIK-4-

TECIa.

CpaBHI/ITCHLHBIﬁ aHaJIn3 HOJ'Iy‘-IeHHOfI 3aBHCHUMOCTU TEMIICPATYPbI OT




JIaMIIC HaKaJIMBAaHUAA.

B1,011K-4-B2;011K-
4-B3

MHTEHCUBHOCTHU HAKAJIMBAHUSA JIAMIIbI C TPalyHPOBOYHOMN KPUBOH.

P4 Usmepenne pacxoga |OIIK-4-YV1;0I1K-4- |O3nakomiieHue ¢ paboroii porametpa. [IpoBeeHue ero rpaayupoBKH ¢
rasza V2;0I1K-4-Y3;0IIK- |ucronp30BaHUEM BOJSHBIX YaCOB.

4-Y4;0I1K-4-
B1;0IIK-4-B2;0TIIK-
4-B3

P5 IIpurorosnenue OIIK-4-Y1;0IIK-4-  |O3nakomiieHue ¢ paboToit peomerpa. IIpoBeneHue ero rpayupoBKH.

ra30BbIX CMeceH V2;0IIK-4-Y3;0I1K- |IIpuroToBiieHUE ra30BbIX CMECEH € HCII0JIL30BAHUEM POTAMETPA U
4-Y4;0I1K-4- peoMeTpa Jyis ONpeIeSICHUsT PacXoJia ra30B.
B1;0IIK-4-B2;0TIIK-
4-B3

P6 VYerpoiictBo u padora |OITK-4-V1;0IIK-4-  [O3HakoMIIEHHE C CUCTEMON BaKyyMHUpPOBAHUs, AAIOIIEH BO3MOXKHOCTh

BakyyMHOU cuctembl | V2;0I1K-4-Y3;0I1K- [monyuuts BakyyM nopsiaka 107-3 mm.pT.ct. OnpeziesieHue HaTeKaHus B
4-V4;0I1K-4- BaKyyMHOH CHUCTEME.
B1;0I1K-4-B3;0I1K-
4-B2

P7 Usmepenne OIIK-4-VY1;0IIK-4-  [O3HakoMIIeHHE C YCTPOWCTBOM HOHHU3AIHOHHOTO H TEPMOIIAPHOTO
Bakyymmerpuueckoro |V2;0I1K-4-Y3;0I1K- [manomeTpoB. OnpeseieHue BaKyyMETPHUECKOTO JIaBICHUS C
naBieHus ¢ nomomsio (4-Y4;0I1K-4- UCIIOJIb30BaHUEM HOHHU3ALMOHHOTO ¥ TEPMOIIAPHOIO MAaHOMETPOB.
HMOHM3AIMOHHOTO 1 B1;0I1K-4-B2;0IIK-

TEPMOIAPHOTO 4-B3
MaHOMETPOB

P8 W3mepenue OIIK-4-Y1;0IIK-4-  [O3HakomieHHEe ¢ paboTOI KOMIIPECCHOHHOTO MaHOMETPA.
Bakyymmerpuueckoro |[V2;0I1K-4-Y3;0I1K- |OmnpenencHue BaKyyMeTpUIECKOTO ABJICHHS C UCIIOIb30BaHHUEM
naBieHus ¢ nomousio (4-Y4;0I1K-4- KOMIIPECCUOHHOTO MaHOMETpPa. AHAJIN3 METOJUYECKUX ITOTPEIIHOCTEN
KOMITPECCHOHHOTO B1;0I1K-4-B2;0I1K- |B paboTe KOMIIPECCHOHHOT'O MAHOMETpA IPH UCIOIb30BaHUH
MaHOMeETpa 4-B3 Pa3IMYHBIX MOHOMETPUYECKHX XKHUJKOCTEHL.

P9 YcrpolicTBo OIIK-4-Y1;0IIK-4-  |O3HaKoMJICHHE ¢ KOHCTPYKIUSIMU MEXaHUYECKUX POTALUOHHBIX
MEXaHUYECKUX V2;0I1K-4-Y3;0IIK- |dbopBakyymHbIX 1 1 Hy3HOHHBIX HacOCcOB. OmnpeaencHue
(hOMOBaKyyMHBIX U 4-Y4;0I1K-4- 3aBHCUMOCTH UX OBICTPOTHI ACHCTBHUS OT OCTATOYHOTO JIABJICHHSL.
(G y3uOHHBIX B1;0I1K-4-B2;0I1K-

Hacocos, onpenenenue (4-B3
OBICTPOTHI UX
JefcTBUS

P10 VYerpoiictBo u padora |OIIK-4-Y1;0I1K-4-  |O3HaKoMIIeHHE C yCTPOWCTBOM BHICOKOBAKYYMHOW HarpeBaTebHOM
BBICOKOBAKYyMHOMU V2;0IIK-4-Y3;0I1K- |ycraHOBKH, MaTepHasaMy, UCIONb3yEMbIMHU JUI YIUIOTHEHUS
CHCTEMBI 4-Y4;0I1K-4- 3JIEMEHTOB KOHCTPYKIIMH U OTKAYUBAIOIIEH CHUCTEMOM, TatoIeit

B1;0I1K-4-B2;0I1K- |B03MOXHOCTb HONXY4UTh BakyyM 10”-6 MM.pT.cCT.
4-B3
P11 Kypcosas pacuetHo- |OIIK-4-V1;0I1K-4-  |BsinosnseTcs mo obieii Teme «Pacyet u mpoeKTHPOBAHUE

rpaduueckas pabora.

V2;0T1K-4-Y3;0T1K-
4-Y4;0T1K-4-
B1;0I1K-4-B2;0TTK-
4-B3

71a00paTOPHOM MEUH IEKTPOCONPOTUBICHU». Kaxknomy
oOyyaromemycs BbIAIOTCS HHANBUYAIbHbIE 3HAUYCHHUS UCXOJHBIX
[apaMeTpoB.

B xo/1e BBINMONHEHUS KYPCOBOH rpadmyecKu-pacueTHOH paboThI
HEOOXOIUMO MPOBECTHU TEIUIOBOH pacyéT NEeKTPUUECKON Iedn
CONPOTHUBIICHUSI C LIENBIO OTIPeeIeHUs €€ TaOapUTHBIX Pa3MepOB U
HarpeBaTeIbHOro 3JIeMEHTa. B kauecTBe HCXOAHBIX IAPaMETPOB NEUU
3a1al0TCsl pa3Mephl U reoMeTpudeckas popma paboueid 30HBI 11eUH, a
TakK ke MakcuMajbHas pabouas TeMIeparypa Ha IOBEPXHOCTH
HarpeBartels. B kauectBe rpaduueckoil yacti paboThI CTYAECHTHI
MPEACTABMIAIOT 9CKU3 KOHCTPYKIMH 1Te4r ¢ 0003HaYCHUEM BeeX €€
(YHKIMOHAIBHBIX 2JIEMEHTOB, BKIFOYAst CXEMY COSINHEHHUS
HIIEKTPUIECKOTO HAarpeBaTens ¢ MUTAIOEH SIEKTPOCETHIO.

5.3. OneHo4Hble MaTepHAJIbl, HCNIOJIb3YyeMble /sl IK3aMeHa (OMJ1eThl, TeCThI U T.I1.)

CornacHo y4eOHOMY IUIaHy K3aMeH He MPEyCMOTPEH.

5.4. MeToauKa OLlEHKH 0CBOEHHsl THCHUILIHHBI (MoayJisi, npakTtuku. HUP)

ITo xypcy peaycMOTpeH 3a4eT ¢ OLEHKOH. 3a4eT C OLIEHKOH MPOCTaBIIsETCS Ha OCHOBE CPEAHEH OLIEHKH TeKymero KoHTpous (OueHka
KOHTPOJIBHOH PabOTHI M CPEIHHIT OLCHKH MO CAAHHBIM JIAOOPAaTOPHEIM paboTaM (TIPH YCIOBUH CIA4M BCEX 3aITAHUPOBAHHBIX
nabopaTopHBIX pabor)).
OmeHKa «OTINYHOY - 00yJaronuiics MOKa3bIBACT TITyOOKHe, HCUEPITHIBAIOIINE 3HAHUS B 00beMe POHICHHOH IIPOTrpaMMB], YBEPEHHO
J]eﬁCTByCT 10 IPUMCHECHHUIO MOJTYUYCHHBIX 3HAHUHN Ha IPAaKTUKE, TPAaMOTHO U JIOTUICCKHU CTpOﬁHO H3j1ara€T MaTe€puall ripnu OTBETE,
yMeeT (OpMYITHPOBATH BEIBOABI U3 H3JI0KEHHOTO TEOPETHIECKOTO MaTepHala, 3HaeT JOIIOIHUTEIHHO PEKOMEHIOBAaHHYIO JINTEPATYPY
(100-85 % mpaBHUIIBHBIX OTBETOB).
OmeHKa «XOpOIIoy - 00YJarOMIUIC TOKa3bIBAaET TBEPBIC M JOCTATOYHO MOTHEIEC 3HAHUS B 00beMe IIPOHIEHHOH IIPOrpaMMEl,
JIOITyCKaeT He3HAYNTeIbHbIe OMNOKH IPH OCBEIEHHH 3aIaHHBIX BOIIPOCOB, MPAaBUIIBHO AEHCTBYET IO MPUMEHEHHIO 3HAHUH Ha
IpaKTUKe, 4eTKO u3naraer Matepuai (84-70 % mpaBUIbHBIX OTBETOB).

OneHKa «yIOBIETBOPHUTEIBHOY - 00ydaromuiics MOKa3bIBaeT 3HAHMSA B 00beMe MPOIIEHHON MPOTrpaMMBbl, OTBETHI H3TaTraeT XOTs H C
olmKOKaMy, HO YBEPEHHO UCIPABIIIEMBIMH IIOCIIE JOIOJIHUTENbHBIX U HABOSIIUX BOIIPOCOB, IPABUIBHO JEHCTBYET 0 IPUMEHEHUIO
3HaHMI Ha npakTuke (69-50 % mpaBWILHBIX OTBETOB);




OreHKa «HEYJOBICTBOPUTEIIHHOY - 00YYAFOLIMIACS IOIMyCKaeT rpyObie OMIMOKH B OTBETE, HE IIOHUMAECT CYIIHOCTH H3JaracMoro
BOIPOCA, HE YMEET MPUMEHSTh 3HaHHS HA PAKTUKE, TACT HEMOJIHbBIC OTBETHI Ha IOTIOJHUTENBHBIC M HABOAAIINE BOPOCH! (MeHee 50 %
NPABUIIBHBIX OTBETOB).

Ol1ieHKa «HE SIBKa» — 00YYAIOIIUICS He HAMMCal KOHTPOJIbHYIO PaboTy U He 3alllUTHII BHIIIOJHEHHBIE B cCeMecTpe 1abopaToOpHbIe
paboTHI.

6. YAEBHO-METO/MYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE

6.1. Pexomennyemas autepatypa

6.1.1. OcHoBHas JUTepaTypa

ABTODBI, COCTaBUTEIHN 3arnaBue bubnmorexa H3parenbcTBO, TO
J1.1 |Man¢unosuu K. b., Du3nyeckre OCHOBBI BaKyyMHOHU [ DIIeKTpOHHAas GUOIHOTEeKa Kazanp: Kazanckuit
bynapun I1. 1., TEXHUKH: yueOHOe mocodue HAIMOHAJIbHBIH
Canpixos A. X. HCCIIEI0BATEIbCKUIN
TEXHOJIOTHYECKUH YHUBEPCUTET
(KHHUTYVY), 2008
JI1.2 |Kynaruna T. A., [TnanupoBaHue U TEXHUKA DJekTpoHHas OuOIMOTEKa Kpacnosipck: Cubupckuit
Crebenesa O. I1. JKCIIEpUMEHTA: yueOHOe (benepanbHblil YHUBEPCUTET
mocooue (CDY), 2017
JI1.3 |Jluruesckuii b. B. TexHrKa METAITyPTUIECKOTO bu6mmorexka MUCuC M.: Metammyprust, 1992
JKCIIepUMeHTa: Yueb. mocobue
IUISL CTYA. BY30B, 00y4. IO CIIeTl.
'OU3UKO-XUM. UCCIIEIOBAHUS
METaJLTypT. TPOIIECCOB' 1
'®uzuka MeTauIoB'
JI1.4 |[omymua Huxonait Texnwnka skcriepuMenTa. Pacuer |DnekrponHas 6ubnnoTeka M.: Yueba, 2004
HBanosuy, BopoOseBa |u npoexTupoBaHue
Mapus BsiueciiaBoBHa, |1a00paTOpHBIX HeUei
ManyxuH AHATONUH  |3JIEKTPOCONPOTUBIICHUS: yueO.
BacuinbeBuy, nocoOue ISt CTYA. By30B HaIp.
MarmnaxoB Anatommit (651800
Huxkonaesuu, Entornna
Anexcauap
BsiuecnaBoBuu
JI1.5 |JIsicoB Bopuc Texuuka skcniepumenTa: Pasn.: |budaunorexka MUCuC M.: Vueba, 1989
CemenoBuu, MatnaxoB [BakyymHas TexHuka: j1a0.
Amnatonuit MPAaKTUKYM JJIS CTYJI. CHELl.
Huxonaesuu, 11.04
Ilonymn Hukomnaii
BanoBu4
JI1.6 |Manyxun Anatomuii | Texnuxa skcnepumenrta : Pasa.: |bubmuorexa MUCuC M.: Y4eba, 1990
Bacunbsesuu, 3alUTHBIC U TEXHOJIOTHYECKHE
MarnaxoB AHaTonuii  [aTMocdepsl: Kype JeKIuit Juis
HukomaeBna cryn. crient. 11.04 u 11.06
JI1.7 |Mo3zxyxun Eprenunit | Texnuxa skcnepumenta: Pazn.:  |bubmuorexa MUCuC M.: Yueba, 1989
HBanoBuu, Manyxun |M3MepeHue Temneparypsl: Kype
AmHaronuit nekuui ans cryn. cnen. 11.04
BacunseBuy,
MartnaxoB AHaTonuit
Hukonaesny
6.1.2. lonoiHUTeIbHASI TUTEPATypa
ABTOpBI, COCTaBUTENN 3arnaBue Bubmmoreka WznarenscTBoO, rox
JI2.1 |JIpicoB Bopuc TexHHKa SKCIIEpUMEHTA! Bubmmorexka MUCuC M.: Yueba, 1989
CemenoBuu, MatiaxoB |Pasn.: Matepuainsl s1a0.
Amnaronuit Hukonaesud, |TeXHUKH, U3MEpEHHE
MoszxyxuH EBrennit TeMIlepaTypsbl, padbora ¢
WBaHoBuUY, j1p. razamu
6.1.3. MeTtoauueckue pa3paboTku
ABTOpBI, COCTaBUTENN 3arnaBue Bubmmoreka WznarenscTBoO, rox
JI3.1 |Cunoposa Enena TexHuka bubmmorexka MUCuC M.: [MUCuC], 2020
HukonaeBHa, biimHkOB | (pU3HKO-XMMHUYECKOTO
Hrops Bukroposuu, skcnepuMenTa. Mzmepenue
Kontoxos IOpuit TeMIeparypsl, pabora ¢
Bnamgumuposny, ap. razamu (N 3513): 1a6.
IIpakTukym




6.2. Ilepeyenp pecypcoB HHOPMAIMOHHO-TEJEKOMMYHUKAMOHHOM ceTn « MHTEpHET»

JIabGopaTopHbIH IPaKTUKYM JUIs CTyJEeHTOB. TexHuka
skcriepumMenTa. Paznen: Bakyymnas texauka. b.C.
JIicoB, A.H. Marnaxos, H.W. TTonymus.

http://elibrary.misis.ru/action.php?
kt_path_info=ktcore.SecViewPlugin.actions.document&fDocument
1d=1308
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Url: http://elibrary.misis.ru/action.php?
kt_path_info=ktcore.SecViewPlugin.actions.document
&fDocumentld=1308
Kypc nexnuii. TexHuKa SKCiepuMenTa. Paznen: http://elibrary.misis.ru/action.php?
3amuTHBIE ¥ TEXHOJOTHIECKHE atMocdepnl. A.B. kt_path_info=ktcore.SecViewPlugin.actions.document&fDocument
ManyxuH, A.H. Marnaxos 1d=4500
32
Url: http://elibrary.misis.ru/action.php?
kt_path_info=ktcore.SecViewPlugin.actions.document
&fDocumentld=4500
TexHuKa SKcriepuMenTa. Yuebnoe mocobue. E.H. http://elibrary.misis.ru/action.php?
Mo3xyxuH, A.B. Manyxun, A.H. Matnaxos. kt_path_info=ktcore.SecViewPlugin.actions.document&fDocument
33 1d=2628
Url: http://elibrary.misis.ru/action.php?
kt_path_info=ktcore.SecViewPlugin.actions.document
&fDocumentld=2628
Jlabopatopublit mpakTukyM. Texuuka Dxcnepumenta. |http://elibrary.misis.ru/action.php?
Paszmen: Matepuaiis! 1ab0opaTOPHOM TEXHUKH, kt_path_info=ktcore.SecViewPlugin.actions.document&fDocument
u3MepeHHe TeMIepaTypsl, pabora ¢ razamu. JIeicoB 1d=1479
34 b.H., Marnaxos A.H. Mozxyxun E.N.
Url: http://elibrary.misis.ru/action.php?
kt_path_info=ktcore.SecViewPlugin.actions.document
&fDocumentld=1479
6.3 IlepeyeHb MpOrpaMMHOro odecreveHust
I1.1  [Microsoft Office
11.2  |OC Linux (Ubuntu) / Windows
6.4. Ilepeuenb HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM M MPO(ecCHOHATBHBIX 023 TaHHBIX
.1 |HHTepaKTI/IBHaSI cucrema Mengeneesa http://www.ptable.com
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Haznauyenwne OcHamenne
Bb-934 JlekumoHnHas aynuropus MYJbTUMEAUNHBIC DKPAaHbl M TPOEKTOP, HOYTOYK, MaKeT
JTUIEeH3nOHHBIX mporpamm MS  Office, 4 kabumbl st
CHHXPOHHOTO MTepPeBo/ia, KOMIUIEKT yaeOHo# mebenn Ha 130
IMOCaJOYHBIX MECT»
B-835 VYueOHast aymuTopus IS TPAKTHUECKHUX |KOMILICKT yueOHOM MeOenn Ha 36 MecT sl 00yJaroImuxcs,

3aHATHI

MyJIbTHUMEIUHHOE 000pyJOBaHHE, MarHUTHO-MapKepHas
Jocka, BeO-kamepa, pabodee mecto mpenomasarens, [1K c
noctynoM k UTC «Mureprery, DIOC yHuBepcutera yepes

JMYHBIA  kabmHer Ha mratpopme LMS  Moodle,
nuen3nonubie mporpamMmel MS Office, MS Teams, ESET
Antivirus

YuranabHBIN 321
3JIEKTPOHHBIX W3JIaHUI

Aynutopus 1711 CaMOCTOATENbHON paboThl

KOMIUIEKT yueOHOI Mebenu Ha 55 mecT 11 00yJarommxcs,
50 IIK ¢ pgoctynom k WUTC «Uurepner», SHNOC
YHUBEpCHUTETA Yepe3 JIMUHbIH KaOuHeT Ha miathopme LMS
Moodle

YuraneHblit 3251 Ne 3 (B)

Aynutopus 17151 CaMOCTOSATENIbHON paboThl

KOMILIEKT y4eOHOl Mebenu Ha 44 MecTa i1 00yJaronmxcs,
M®Y  Xerox VersaLink B7025 ¢ dyHkumei
MaciuTaOupoBaHusl TEKCTOB W u3o0paxenuir, 8 I[IK c
noctynoM k UTC «MuTeprer», DUOC yHusepcutera uepes
JIMIHBIN KabuHeT Ha matdopme LMS Moodle

8. METOAUYECKHUE YKA3ZAHUSA JJISA OBYYAIOIIUXCA

JlexMOHHBIE 3aHATHS HALIEIEHBl HA N3YYEHHE CTYIEHTaMHU TEOPETHYECKUX OCHOB CO3/1aHMs TPUOOPOB ¥ METOAMK JJIsl U3MEPEHUS
TeMIIepaTyphl, JaBIEHHS, HCIIOJIB3YEMbIX B padOTe C ra3aMH JUI CO3AaHMS 3alUTHBIX U TEXHOJIOTHYECKUX aTMoc(hep, CO3TaHus
KPUOT€HHBIX U BBICOKHX TEMIIEpaTyp MPH UCCIICAOBAHUY MPOLECCOB MOJIyYEHHSI MaTEPUAIOB.

JlaGopaTopHbIe 3aHATHS CUCTEMATH3UPYIOT U 3aKPEIUISIIOT TEOPETHUECKUI MaTepral yTeM IIOMyYeH s IPAaKTHIECKUX HaBBIKOB B
YKa3aHHBIX BBIIIE HAIIPABICHHUSX.
[IpoBenenue ayIUTOPHBIX 3aHATHI MIPEAYCMaTPUBACT UCIIOIb30BAHUE B YU€OHOM Kypce aKTHBHBIX M HHTEPAKTUBHBIX T€XHOIOTHIA:
- IPOBE/ICHHE JIEKIHI C MCTIOIb30BaHNEM HHTEPAKTHUBHBIX M MyJIbTHMEIHUIHBIX TeXHOJIOTHi (TIpe3enTarms B popmate MS Power

Point);




- HCTIONIb30BAHUE IIPU MPOBEACHUH 3aHATHH CIICIMATM3UPOBAHHON ayJUTOPHU C BO3MOKHOCTBIO TPOBEACHUS 3aHATHH B
HMHTEPaKTUBHOHN (opme;

- HCTIONb30BaHHUE IIPU MPOBEICHUH JIEKIIMOHHBIX 3aHATHH aKTUBHBIX (popM 00ydeHHs  yd4eOHBIX BUIEOMATEPHAIOB.
JIMCIMIUTMHA OTHOCUTCS K MPAaKTHYSCKU-OPUEHTHPOBAHHBIM U TPeOYeT 3HAYNUTEIBHOTO 00beMa CaMOCTOSTEIbHOMW pabOThI.
OtnenbHble yaeOHBIE BOIIPOCH! BEIHOCSTCS Ha CAMOCTOSTEIBHYIO MPOPAaOOTKY U KOHTPOIUPYIOTCS MOCPEICTBOM TEKYIIEH
aTTectanuu. [Ipx 7TOM OpPraHU3YIOTCS TPYNIOBbIC U HHAWBUIYalbHbIC KOHCYIbTannK. KauecTBeHHOE OCBOCHHE AUCIUTLTHHBI
BO3MOYHO TOJILKO MPU CHCTEMAaTHYECKOW CaMOCTOSITEIBHOM PaboTe, YTO MOIACPKUBACTCS CUCTEMOM TEKYIIeH 1 PyOe HOM
aTTeCTalluH.

1. Jlekuuu unTatotcst B popMe Tpe3eHTAINI C HCITOIb30BaHNEM KOMIBIOTEPHO# porpammsl Power Point.

2. Ha nabopaTopHBIX 3aHATHUSIX UCIOJB3YIOTCS IMUTAIIMOHHBIC aKTHBHBIC METOIbI 00YUCHHS, HATIPUMED, JeJI0Bas Urpa (UrpoBoit
METO[), PEIIeHHe CUTYaTUBHBIX 33/1a4, aHAJIN3 KOHKPETHOH cuTyauuu. VIcronp3yIoTces TakKe HHTEPaKTUBHBIE TEXHOJIOTHU 00YyUeHHS,
B YAaCTHOCTH, C UCIIOJIb30BAaHUEM PECYPCOB HHTEPHETA U CIIPABOYHHKOB B PEKUME PEATbHOTO BPEMEHH.

3. B camocrosTensHON paboTe MpH BEIOTHEHUH JOMALIHUX 3alaHUH, TIOATOTOBKE K JIAOOPaTOPHBIM 3aHATHAM 00yJaromuiics
UCIIOJIB3YET JIEKTPOHHBIE YU4EOHUKH, y4eOHbIE TOCOOUS, OTIOPHBIE KOHCIIEKTHI.

4. CamocrosiTenbHas paboTa CTYACHTOB KOHTPOIMPYETCS MTOCPEACTBOM HHAMBUAYAIBHBIX OPOCOB HA Ta0OPATOPHBIX 3aHATHSX,
JICKIUSIX U KOHTPOJIBHO paboThl, MPOBOJUMON B YaChl TAOOPATOPHBIX MIIH JICKIIMOHHBIX 3QHSTHH.

5. KypcoBas pacueTHo-Tpadudeckas paboTta MpOBOAUTCS € UCIOIB30BaHIEM KOMITBIOTEPHON MPOTPaMMBI ISl HMHTAIMOHHOTO
MOJICITUPOBAHKS HATPEBATEIbHBIX YCTPOWCTB.

6. 3aueT o0yyaronecs NOIyYaroT 0 HTOraM TeKYIEero KOHTPOJIs 0€3 cocpeJOTOYEHHOr0 ONpoca.




