DenepajibHOE TOCYIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/ibHOe
KDY . yupe:iKieHHne BbICIIero o0pa3oBanus
«KABAHCKUU T'OCYJAPCTBEHHBIU DHEPTETUYECKHUU YHUBEPCUTET»
’ (®PI'bOY BO «KI'2Y»)

@ MUWHUCTEPCTBO HAVKH U BBICILIETO OBPA3OBAHUS POCCUIICKOIT ®EIEPAITIN

yTBEP}K’HAIO ( AKTVYA. I\IHII‘I(H \II(I)“ )
Hupekrop
HNHCcTUTyTA TEIIOIHEPTETUKH

C.O.I'anoHeHko
« 23 » 01 2024 r.

PABOYAA ITIPOI'PAMMA JUCHUIIVINHBI

b51.0.20.06 DHepreTuyeckre yCTAaHOBKHU U JABUTATENIU

Hamnpasnenue 13.03.03 DHepreTrdeckoe MAIMHOCTPOCHUE
MOJITOTOBKHU
KBanudukanmus bakanaBp

r. Kazans, 2024



[Iporpammy paszpabdotan(u):

HaumenoBanue JIOMKHOCTB, y4. CTEIIEHD, OUO
Kadeapsl y4. 3BaHUE pazpaboTunkKa
OMC JIOLICHT, K.T.H., IOLICHT Axmermmna A.P.
HaumenoBanune No
CoracoBanue Hara Ioamnuce
MOAPAa3ACIICHHS MIPOTOKOJIA
OnobOpeHna OMC 12.01.2024 6 3ap.xad.. ATH.L A0IL
Munraneesa I'. P.
CoracoBana OMC 12.01.2024 6
3aB.kad., 1.T.H., JIOII.
Mumnraneesa I'. P.
YyebHo-
CoracoBana Mmeroanuecknii | 23.01.2024 5 JIApeKTOp, K.T.1., 10
coser UTD p P, K.T.H., 0.
I'amonenko C.O.
Y4eHBIH COBET
Opnob6pena UTH 23.01.2024 5 JIApeKTOp, K11, 10IL,
I'amonenko C.O.




1. Heanb, 32124 U IVIAHUPYEMBbIe Pe3yJIbTATHI 00yUeHHs 0 AUCIHUILINHE
(Lenv u 3a0auu oceoenus oucyununst, coomeememayrowue yeau OIT)

[lenbt0 OCBOCHUSA IUCIUIUIMHBI « JHEPTETUUYECKUE YCTAHOBKM U JIBUTATEIIN»
SBJIIETCS] U3YUYCHHUE SHEPIeTUUECKUX YCTAHOBOK W JBUTATENIECH, MPUHIIUIIOB PA0OTHI U
YCTPOMCTBA  CHUCTEM  aBTOMATUMYECKOI'O  PEryJMpOBaHMs  JBUTATelIel U
DHEPreTUYECKUX  YCTAHOBOK, M3yYE€HHE OCOOEHHOCTEM WX  JKCIUTyaTalluH,
MPUOOPETEHUE ONPECICHHBIX HABBIKOB MPOCKTUPOBAHUS SHEPTETUUECKUX MAIIMH U
TEHJACHIHNN UX Pa3BUTHSL.

3ajauaMM  JMCLUUIUIMHBI  SBJIAIOTCS: O3HAKOMJIGHHE OOydYarommxcs ¢
OCHOBHBIMU JJIEMEHTAMH KOHCTPYKLIMHM DHEPIETUYECKUX YCTAHOBOK WM JIBUTATENCH,
IPUHLIAIIOM PabOThl OCHOBHBIX 3JIEMEHTOB; M3YYEHHME MATE€pPHAJIOB, IPUMEHSEMBIX
IpU MPOU3BOJACTBE 3JEMEHTOB KOHCTPYKIIMM;, YMEHUE pa30MparbCsi B 3JIEMEHTax
KOHCTPYKUMH SHEPreTUYEeCKUX YCTAaHOBOK W JBUTATeNied, B NMpUHIMUNAX pabOThl U
YCTPOMCTBE  YCTAaHOBOK;  HCIIOJIb30BaHHWE  TIpaUUyecKux  IMAKETOB  IpH
KOHCTPYMPOBAHHUU DHEPIreTUYECKUX YCTAHOBOK U JBUTATEIICH.

KoMnereHnu 1 HHIMKAaTOpBl, (popMuUpyeMble y 00yHaromuxcsl:

KO[[ 1 HAUMCHOBAaHUEC KOMIICTCHIIHN KOII N HAMMCHOBAHUC MHUKATOpA

OIIK-4.2 JleMoHCTpHpyeT OHUMAaHHE
OCHOBHBIX  3aKOHOB  TEPMOJMHAMUKH U
TEIUIOMAacCOOOMEHa,  NMpPUMEHSeT  uX  JJId
pacueToB 3JIEMEHTOB TETIOTEXHUYECKUX
YCTaHOBOK U CHCTEM

OIIK-4 CnocoOeH MpUMEHSTh B
pacuerax TeOpPETHUECKUE OCHOBBI
pabovmX MPOIECCOB B SHEPTETHICCKUX
MalllMHAX U YCTaHOBKaX

2. Mecto aucuuninHbl B cTtpykrype OIl
[IpenmecTByromme AUCUUATLUIMHBI (monynu), mnpaktuku, HWP, np. OcHOBbI
KOHCTPYMPOBaHUS KOMIIPECCOPOB U KaMep cropanus, Komipeccopsl U HarHerareau
B DHEpreTuke, [Iporecchl, MPOUCXOISIINe B KOMIIpeccopax, Teopus U pacyeT TypOuH
s ['TY.

[locnenyromue aucuumuiuebl  (Moaynu), mnpaktukua, HUWP, ap. Pacuer
HAJCKHOCTH TEXHUYECKOW JKCIuTyatanuu TypOomaniuH, [TonroroBka K mporeaype
3alllMTHl W 3alllUTa BBINYCKHOW KBaU(UKAIMOHHON paboThl, [IpousBojicTBEHHAS
IpakTrhKa (IpeIuIIoOMHas ).




3. CTpyKTYypa M cojep:KaHue U CHUILTHHbI
3.1. CTpykTypa IMCUMILINHBI
Jlnst ouHol popMbl 00yUeHUSI

Bun yaeOHO# paboThI Bcero | Beero | Cemectp(nl)
3E 4acoB 6
OBILAS TPYJIOEMKOCTb JIUCLIUTUJIMHBI 4 144 144
KOHTAKTHAA PABOTA* - 74 74
AYJIUTOPHAS PABOTA 2 60 60
Jlexuum 1 30 30
[TpakTudeckue (ceMUHAPCKUE) 3aHATHS 1 30 30
JlaGopatopHbie pabOThI - - -
CAMOCTOSTEJIbHAS PABOTA OBYYAIOIIETOCS 2 48 48
IIpopaboTka yueOHOrO MaTepuaia 1 48 48
KypcoBoii mpoekt - - -
KypcoBas pabora - - -
[ToaroTroBKa K MPOMEKYTOYHON aTTECTALIUU 1 36 36
[IpomexxyToUHast aTTeCTaINS: 3

3.2. Conep:xkanve IUCHUILUIMHBI, CTPYKTYPHPOBaHHOEe IO pa3jejaM u

BU/aM 3aHATHH

Paznienbr Pacnpenenenue ®opmbl 1 | MHIIEKCHI THIUKATOPOB
JTUCTIUTUTAHBI 2 TPYAOEMKOCTH BUJI bopMHupyeMBIX
§ 10 BujiaM y4eOHOM paboThl | KOHTPOJIA KOMIIETCHITHIA
o =~ © : O
=| & 8| &
R . ) :
2 8| 5| B
Paznen 1. Beenenue 38 6 0 4 14 TK1 OI1K-4.23
Paznen 2 34 18 0 12 18 TK2 OIIK-4.2V, OIIK-4.2B
DHepreTu4YecKue
YCTAaHOBKH
Paznen 3 JIsurarenu 36 6 0 16 16 TK3 OIIK-4.2VY, OIIK-4.2B
DKk3aMeH 36 36 OM 1 OI1K-4.23, OIIK-4.2V,
OIlK-4.2B
HUTOIrO 144 30 0 30 48

3.3. Conep:kaHue IMCUUIIMHBI

Pasnen 1. BBenenue.

Tema 1.1. Kiaccudukanus -sHEpPreTMYECKHX YCTAaHOBOK U JIBUTATElEH.
DHEpPreTUYeCcKue YCTAaHOBKU M JBUTATENIN B DHEPTETUKE M Ta30TPaHCIIOPTHOM
cucteme. HazHauenue u 001acTh UCHOJIB30BaHUS.
Tema 1.2. OcHOBHbIE KOHCTPYKTOpPCKHE IIKOJbl. OCHOBHBIE TpeOOBaHUS,




OPEabABISIEMbIE K KOHCTPYKIMM SHEPI€TUYECKUX YCTAaHOBOK M JBUTATENEH, U
ux peamuzauus. OCHOBHbIE TapaMmeTpbl. Marepuanbl, NpPUMEHSEMBIE B
SHEProMalIMHOCTPOEHUHU.

Pa3zpnen 2. DHepreTnyeckue yCTaHOBKU

Tema 2.1. YcTaHOBKM Ha OCHOBE JHEPIeTHMYECKUX MAIIWH JUISl ITOBBIIICHHUS
JABJICHUS T'a30B.

Tunsl xommpeccopoB. Knaccudukamnust oceBbix kommnpeccopoB. [Ipunnmmn
NEUCTBUSA M KOHCTPYKLHS 3JIEMEHTOB OCEBOro Kommpeccopa. [lapamerpsl u
JKCIUTyaTallMOHHbIE XapAKTEPUCTHKU OCEBBIX KoMmmpeccopoB. KoHCTpykius u
NPUHIMI ~ JEUCTBUS  LIEHTPOOEXKHBIX  KommpeccopoB. Ilapamerpsl u
AKCIUTyaTallMOHHbBIE XaPAKTEPUCTUKH LIEHTPOOEIKHBIX KOMIIPECCOPOB.

Tema 2.2. YCTaHOBKM Ha OCHOBE DHEPTETUYECKUX MAIIUH JUIA NEPEKAYNBAHUSA
KUIKOCTEH.

Hacocuble ycranoBku. [IpuHnum qeiicTBrst OCEBBIX M LIGHTPOOEKHBIX HACOCOB.
OCHOBHBIE MTApaMETPBI U IKCILTyaTallHOHHBIE XapaKTEPUCTUKH HACOCOB.

Tema 2.3. DHepreTudyeckue YCTAaHOBKM [UISl TIOJYyYEHHS MEXaHUYECKOM
SHEPrun

[TapoTypOuHHBIE yCTAHOBKHU. YCTaHOBKH, paboTarolue MO OPraHHYECKOMY
uukiy Penkuna. ['a3orypOuHHBIE YycTaHOBKHM. Ilapora3oBbie yCTaHOBKHU.
VY cTaHOBKH B THJPO- U BETPOIHEPIETHKE.

Paznen 3. Jlsurarenu

Tema 3.1. IlopuiHeBbie TBUTATEIH.

[TapameTpbl M 3KCIUTyaTallMOHHBIE XapaKTEPUCTUKU MOPIIHEBBIX JBUTATENECH.
["azomopiHeBbIE ABUTATENH.

Tema 3.2. TypOuHBI.

[TapameTpsl W JKCIUTyaTallMOHHBIE XapaKTEPUCTUKH Ta30BbIX TYpOUH.
[TapameTpbl ¥ JKCIUTyaTallMOHHBIE XapaKTEPUCTUKU MApOBBIX TYpPOUH.
['unpaBnuyeckue TypOuHbI. TypOUHBI I BETPOYCTAHOBOK.

3.4. TeMaTu4yeCcKHil IVIAH NPAKTHYECKHUX 3aAHATHI
1. CpaBHUTEIBHBIN aHATN3 TEXHUYECKUX XAPAKTEPUCTUK IHEPTETUUECKUX
YCTaHOBOK (2 yaca).
2. CpaBHUTENBHBIN aHAIN3 ABUTaTeNeH (2 Jaca).
3. Pacder mpou3BOAMTENHFHOCTH OCEBOTO KOMIIpeccopa (2 yaca).
4. Pacyer TPOM3BOAMTEIHLHOCTH IIEHTPOOEKHOTO KOMIIpeccopa Ha
KOMITPECCOPHOM CTaHIMM (2 yaca).
5. CpaBHHTENBHBIN aHAIN3 DKCIUTyaTAIlMOHHBIX XapPaKTEPUCTHK OCEBBIX
KOMIIpeccopoB (2 yaca).
6. CpaBHUTETHHBII aHamn3 AKCIUTyaTaIllMOHHBIX XapaKTEPUCTHUK
IIEHTPOOEKHBIX KOMITPECCOPOB (2 Haca).
Pacuet npon3BOAUTENHLHOCTH OCEBOTO Hacoca (2 yaca).
Pacuet npon3BOAUTENHHOCTH IIEHTPOOESKHOTO Hacoca (2 Jaca).
[IpuHiunuanpHas TEIUIOBas CXeMa W TEPMOJAMHAMHYCCKUN  ITHKI
razotypounHoit ycranopku (I'TVY), k... IUKJIa U MEPONIPUSATHUS 110 €TI0

© oA



noBbIeHnt0. Pacxon toruea Ha I'TY (4 gaca).

10.IlpunuunuanbHas TEIJIoBash CXeMa M TEPMOJMHAMUYECKHH  ITHKI
TerI0(UKAIIMOHHOW MapOTypOMHHON YCTaHOBKH (4 daca).

11.IlpuHuunuanbHas TEIJIoBash CXeMa M TEPMOJMHAMUYECKHH  ITHKI
TerI0(UKAIIMOHHOM Tra30TYpOMHHOM yCTaHOBKH (4 daca).

12.TenyoBoii OajaHC TOPUIHEBOTO JBUTATENsl BHYTPEHHETO CTrOpaHUs.
[Tokazarenu u MeTO bl OBBITIICHUS d(PhekTUBHOCTH (4 Yaca).

3.5. TemaTu4yeckui NJ1aH JJadopaToOpHBIX padoT
«/laHHBIN BUJ pabOThI HE IPEYCMOTPEH YUEOHBIM IIIIAHOM.

3.6. KypcoBoii npoekT /KypcoBasi padora
«JlaHHBIN BUJ pabOTHI HE TPEAYCMOTPEH YUECOHBIM TIAHOM.

4. OueHnBaHue pe3yJIbTATOB 00y4eHUsI

OneHnBaHue peE3yJbTATOB OOYUYEHHMS IO JUCIHUIUIMHE OCYIIECTBIISICTCS B
paMKax TEKYIIEro KOHTPOJS M IMPOMEKYTOUHOM aTTeCTallud, IPOBOJMMBIX 10
oabHO-perTuHroBoit cucreme (bPC).

[IIxana oreHKH pe3yJbTaTOB OOYYCHUS 10 JUCIUTIINHE:

YpoBeHb chOpMUPOBAHHOCTH
WHAMKATOpPa KOMIIETEHIIMH
Bricokuii | Cpeanuit Hixe Huzkuii
3arutanu- CPEJIHETO
Kon Kon POBAHHBIC o1 85 10 100 o 70 110 84 | 0T 55 110 69 | 0T 0 110 54
KOMIIe- | WHIMKATopa pe3ynbTaThl
TEHIIUH | KOMIIETEHIMH | OOy4YEHHs 110 Ilxana oneHuBaHus
JTUCIUTLITNHE yIOBIET- HEYI0B-
OTJIIMYHO XOopouro BOPUTEIBHO JICTBOPU-
TCJIBbHO
3a4TEHO HE 3a4YTEHO
BHATH:
Omimyno | Xopomro Xopowo | He 3Haer
3HaeT 3HAeT 3HAeT OCHOBHBIE
OCHOBHBIE | OCHOBHBIE | OCHOBHBI | 3aKOHBI
3HaeT OCHOBHBIE | 3aKOHBI 3aKOHBI € 3aKOHBI | TEPMOJIUH
3aKOHBI TEPMOJUH | TEPMOJWHA | TEPMOAHM | AMHKU U
TEPMOJUHAMHUKHN | aMHUKU ¥ | MUKH Y | HAMUKH ¥ | TeIIOMac
u TEIIOMacc | TeIJIoMacc | Teruiomac | cooOMeHa
OIIK-4 OIIK-4.2 TermaoMaccooOM | ooOMeHa, | 0ooOMeHa, cooOMeHa | ,
€Ha, IPUMEHSIET | MPUMEHsie | MPUMEHseT |, PUMEHSIE
WX JUISI pacU4eToB | T WX JUIA | UX JUTSL | IPUMEHST | T WX JUIS
AJIEMEHTOB pacyeToB | pacyeToB €T UX JUIS | pacyeToB
TEIJIOTEXHUYECK | SJIEMEHTOB | 3JIEMEHTOB | PAaCye€TOB | BJIIEMEHTO
WX YCTAHOBOK U | TEIJIOTEXH | TEIIOTEXH | AJIEMEHTO | B
CHCTEM. WYECKHUX WYECKUX B TETIOTEX
YCTAaHOBOK | YCTAHOBOK | TETUIOTEX | HUUECKUX
U CHCTEM, | U CHCTEM, | HHYECKHUX | YCTAHOBO
HE JIOTTYCKaeT | YCTAaHOBO | K u




JIOITYCKAeT | SAUHUYHBIC | K U | CHCTEM,
OLINOOK. OLIMOKH. CHCTEM, | JIONyCKae
JOIyCKae | T MHOIO
T OLINOOK.
HECKOJIBK
0
OIIINOOK.
YMETh:
Otinyno | Xoporo Xopomwo | He ymeer
yMeeT yMeeT yMeeT IPUMECHST
MPUMEHST | MPUMCHSTh | IPUMEHS | b
b OCHOBHBIE | Thb OCHOBHEIE
OCHOBHBIE | 3aKOHBI OCHOBHBI | 3aKOHBI
Vieer 3aKOHBI TEPMOJMHA | € 3aKOHBI | TEPMOJIUH
TEPMOJUH | MHUKHU U | TSPMOAM | AMHKU U
MPUMCHSITh
AMUKM | | TEIUIOMAcC | HAMHUKH U | TEIJIOMAc
OCHOBHEIE
TeIuIoMacc | ooOMeHa TerioMac | coooMeHna
3aKOHBI
ooOMeHa TUTS cooOMeHa | IuIs
TEPMOTUHAMUKHU
" I pacueToB IS pacueToB
pacdeToB JJICMEHTOB | pacdeToOB | JICMEHTO
TEIIOMAaccooOM
3JIEMEHTOB | TEIUIOTEXH | 3JIEMEHTO | B
eHa s
TEIUIOTEXH | NYECKHUX B TEIUIOTEX
pacueToB
HYECKUX YCTAHOBOK | TEIUIOTEX | HUYECKHUX
DJIEMEHTOB
YCTAaHOBOK | U CHUCTEM, | HHUYECKHX | YCTAHOBO
TEIIOTEXHUYECK
U CHCTEM, | OIYCKaeT | YCTAaHOBO | K 5
UX YCTAaHOBOK M
cHOTeM HE €IMHUYHBIE | K U | CHCTEM,
: JIOITYCKAeT | OMIMOKH. CHCTEM, JOITyCKae
OIIMOOK. JomycKae | T MHOTO
T OIINOOK.
HECKOJBK
0
OIIINOOK.
BJIAJIETE:
Otnnyno | Xopotio Xopomo | He
BJIAJIEET BJIAJIEET BJIAJIEET BJIAJIEET
OCHOBHBIM | OCHOBHBIM | OCHOBHBI | OCHOBHBI
u u MU MH
Bnaneer
3aKOHaMH | 3aKOHAMH 3aKOHAMH | 3aKOHAMH
OCHOBHBIMH TEPMOJUH | TEPMOAUHA | TEPMOAUA | TEPMOIUH
3aKOHaAMH p p p P
AaMUKU U | MHKH WA | HAMUKA ¥ | aMUKU U
TEPMOTUHAMUKHU
" TEIIOMACC | TEINIOMAcC | TEIIOMac | TEIIoMac
ooOMeHa ooOmMmeHa cooOMeHa | cooOMeHa
TEIUIOMaccooOM s s s s
eHa s
ACHOTOR pacdeToB pacdeToB pacueToB | pacyeToB
p DJIEMEHTOB | DJIEMEHTOB | DJIEMEHTO | DJIIEMEHTO
DJIEMEHTOB
TEIUIOTEXH | TEIUIOTEXH | B B
TEIUIOTEXHUYECK
HYECKUX HYECKUX TEIUIOTEX | TEIUIOTEX
WX YCTaHOBOK U
CHOTEM YCTAaHOBOK | YCTAHOBOK | HUYECKHX | HUUYECKUX
: U CHCTEM, | U CHCTEM, | YCTAHOBO | YCTAaHOBO
HE JOITYCKaeT | K | K 51
JOTYCKAeT | €MUHUYHBIE | CUCTEM, CHUCTEM,
OIINOOK. OLINOKU. JIOITyCKae | JIomycKae
T T MHOIO




HECKOJIBK | OIIMOOK.
0
OIINOOK.

OueHouHble MaTepuanbl Il MPOBEACHHUS  TEKYIIEro  KOHTPOJA H
MPOMEKYTOUHOM aTTecTaluu npuBeAeHbl B IIpuinoxenuun k paboueil mporpamme
JUCIUTUTUHBI.

[TonHBIA KOMIUIEKT 3aJlaHU U MaTepuajoB, HEOOXOIUMBIX JUIsl OLIEHUBAHUS
pe3ynbTaToOB O0yUEHHUS 10 AUCIUIUIMHE, XpAHUTCS Ha Kadeape pa3padoTUHKa.

5. Y4eOHO-MeTOIM4YecKoe U HH(POPMALIMOHHOE o0ecTiedeHHe JUCHUILIHHbI
5.1. YueOHO-MeTOIMYECKOE 0OOecTieueHHe

5.1.1. OcHoBHas nuTEpaTypa

1. Poranes, H. JI. TemoBsie snekTpudeckue crtanuuu : yuyeOnuk / H. ]JI.
Poranes, A. A. lynonun, E. H. OneitnukoBa. — Mocksa : HUY M3U, 2022. — 768
c. — ISBN 978-5-7046-2623-7. — TekcT : 3neKTpoHHBIN // JlaHb : 3IEKTpOHHO-
oubmuoreunas cucrema. — URL.: https://e.lanbook.com/book/307250

2. bapoukuH, E. B. OcnoBsl npoektupoBanus TOC : yuebnoe nmocodue / E. B.
bapouknn, A. E. bapoukun. — HBanoso : UI'DY, 2021. — 160 c.— Tekcr:
ANEKTPOHHBIN //  Jlanb : anekTpoHHO-OMONMMoTeuHas cuctema. —  URL:
https://e.lanbook.com/book/296048

3. IlerpoB, A. U. TexHuueckass TepMoauHaMHKa U Teruionepenada / A. W.
[letpoB. — 2-¢ u3x., crep. — Cankr-IlerepOypr : Jlans, 2023. — 428 c. — ISBN
978-5-507-46444-9. — TekcT : 25eKTpoHHBIH // JlaHb : 3IEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/310178

4. Manopa3mepHbie aBHAIIMOHHBIE Ta30TYpOWHHBIC IBUTATENM : Yy4eOHOE
nocobue / B. A. I'puropses, B. C. Ky3smuues, B. A. 3penos [u ap.] ; moa peaakuueit

B. A. I'puropeeBa, A. U. Jlanmmua. — 2-¢ usn., nom. — Camapa : Camapckwuid
yauBepcuteT, 2022. — 452 c¢. — ISBN 978-5-7883-1715-1. — Texker:
ANEKTPOHHBIN //  JlaHb : 9nIeKTpoHHO-OmOnMotreunas cucrtema. —  URL:

https://e.lanbook.com/book/336593

5. Hanes, C. B. l'a3oTypOuHHBIE SHEPreTUYECKHE YCTAHOBKH : y4eOHOE
nocobue musa By3oB / IlaneB C. B. - Mocksa : Uznarenbckuit jom MOU, 2017. -
ISBN 978-5-383-01088-4. - Tekcr : anexkrponusii / ObC "Koncynbrant crygenTa" :
- URL : https://www.studentlibrary.ru/book/ISBN9785383010884.html

6. DHepreTHYeCKre YCTAaHOBKH AJIEKTPOCTAHLINMN : yueOHUK 11t BTy30B / 3. I1.
Bonkos, B. A. Bense, B. U. O6peskoB; mox pen. 3. II. BoakoBa. - M. :
Oneproaromusaat, 1983. - 280 c. : ui. - TekcT : HEMOCPEACTBEHHBIN

7. DHepreTMuecKue yCTaHOBKH : yueOHMK 11 By30B / I'. B. Apcenbes. - M. :
Beicmr. mik., 1991. - 336 c. : ui. - ISBN 5-06-002048-7. - TekcT : HemocpeaCTBEHHbBIN

8. Hycc, C. B. DHepreruueckue yctaHoBkH : yueOHoe mocobue / C. B. Hycc.
— Ilepmp : I[THUITY, 2011. — 102 c. — ISBN 978-5-398-00708-4. — Texcr :
MEeKTpOHHBIN //  Jlanb : anekTpoHHO-OMONMmoTeunas cuctema. —  URL:



https://e.lanbook.com/book/160553

9. I'a3oTypOWHHBIE W MApOTa30BbIC€ YCTAHOBKHU TEIJIOBBIX 3JICKTPOCTAHIMA :
yuebHoe mocooue / C. B. Ilanes. - 3-e u3x., crep. - MockBa : M3naTenbckuii 1oM
MDBU, 2020. - 573 C. - URL.:
https://www.studentlibrary.ru/book/ISBN9785383014240.html. - ISBN 978-5-383-
01424-0. - Tekcrt : 2AEKTPOHHBIN

5.1.2. JlonoaHUTEIBHAS IUTEPATYpa

1. EsrenneB, MW.B. T'azoTypOuHHBIE U  Mapora3oBbleé  YCTAaHOBKHU
aneKTpocTaHuii: yueObHoe nocodue / M. B. EBrennes. - Kazanp : KI'DY, 2022. - 125
c. - URL.: https://lib.kgeu.ru/. - Tekct : 31eKTPOHHBI#H

2. TaiimapoB, M.A. DHepretuyeckue ra30TypOUHHbBIE YCTAaHOBKU H
BCIIOMOTaTeNnbHOe  000pyAoBaHMEe : y4yeOHOe TMocoOMe MO  JUCHUIUIMHE
"Onepreruueckue Mammubl"' / M. A. Taitmapos, B. M. TaiimapoB. - Tekcr :
HenocpeacTseHHsli. Y. 2. - Kazans : KI'DY, 2009. - 188 c.

3. DHepreTuvecKre MalIuHbl ¥ YCTAHOBKH : y4eOHO-METOINYECKoe mocodue /
coct.: b. M. Ocunos, A. B. TuroB. - Kazanr : KI'DVY, 2017. - 28 c¢. - URL:
https://lib.kgeu.ru. - Tekct : 3IeKTPOHHBIH

4. Dkcrutyatansi TypOOMaIlvH : MpakTukyM / cocT.: b. M. Ocunos [u np.]. -
Kazanb : KI'DV, 2022. - 74 c. - URL: https://lib.kgeu.ru. - TekcT : 3ekTpoHHbBIH

5. TernoBbie U aToMHBIE AekTpuueckue craniuu : yueonuk / JI. C. Crepman,
B. M. Jlaeirun, C. I'. Tumus. - 6-e u3n., crep. - Mocksa : U3parensckuit jom MOU,
2020. - 463 c. - URL.: https://www.studentlibrary.ru/book/ISBN9785383014196.html.
- ISBN 978-5-383-01419-6. - TekcT : 2JIeKTpOHHBI

6. IlapoBbie TypOMHBI M Ta30TYpOMHHBIE YCTAHOBKU JJI JJIEKTPOCTAHUUH :
yueOnuk 11 By30B / A. I'. Koctiok, A. E. bynkun, A. JI. Tpyxuuit ; nox pen. A. .
Tpyxuus. - MockBa : M3parensckmit nom MOU, 2019. - 688 c. - URL:
https://www.studentlibrary.ru/ru/book/ISBN9785383014004.html. - ISBN 978-5-
383-01400-4 : b. 11. - TekcT : 3MEKTPOHHBIN

7. Knumenko, A. B. Temnosnepretuka u temiorexnuka Ku. 3. TemnoBsie u
aTomHble 3ekTpoctadiuu / Kimmenko A. B. - Mocksa : U3narenbckuii jom MOU,
2017. (CupaBounas cepus "Temmosnepretuka u teruotexuuka') - ISBN 978-5-383-
01170-6. - Tekct : oanektponubii // DbC "Koncynbrant crtynmenta". - URL :
https://www.studentlibrary.ru/book/ISBN9785383011706.html

5.2. UudopmanmonHoe odecneyeHme
5.2.1. DNeKTpOHHBIE U UHTEPHET-PECYPCHI

rll\i HaunMeHoBaHUE 37I€KTPOHHBIX M HHTEPHET-PECYPCOB Ccpuika
1 | DnexkTpoHHO-O6MOIMOTEYHAs cucTeMa «JIaHby https://e.lanbook.com/
2 | DnekTpoHHO-0MOIHMoTeHas cucteMa «ibooks.ruy https://ibooks.ru/
3 | DrexkTponHo-6nbOIMOTEYHAst cucTeMa «book.ruy https://www.book.ru/
4 | DHIMKJIONEANH, CIIOBAPH, CIPABOYHUKHU http://www.rubricon.com
5 | llopran "OtkpbiTOe 00pa3oBaHue" http://npoed.ru
6 | ExuHoe OKHO JocTyma K 00pa3oBaTeIbHBIM pecypcam http://window.edu.ru
7 | Hayuno-texHu4eckuii ieHTp «AIIM» https://apm.ru/



https://lib.kgeu.ru/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?LNG=&Z21ID=1100k5m4t3han%2Eirs5e6h0a339&I21DBN=BIB_FULLTEXT&P21DBN=BIB&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&C21COM=S&S21CNR=5&S21P01=0&S21P02=1&S21P03=A=&USES21ALL=1&S21STR=%D0%95%D0%B2%D0%B3%D0%B5%D0%BD%D1%8C%D0%B5%D0%B2%2C%20%D0%98%D0%B3%D0%BE%D1%80%D1%8C%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87

5.2.2. Tlpodeccronanbupic 06a3pl mAaHHbIX / HMHpOpMaIMOHHO-CIIpaBOYHBIC
CUCTEMBI

Ne |Haumenosanue npodeccrnoHanbHbIx 6a3
Anpec Pexxum nocryma
/11 JTAHHBIX
1 |Poccuiickast HarmoHanbHas oudauoreka |http://nlr.ru/ http://nlr.ru/
2 |Ilnardopma SpringerLink www.link.springer.com m'lmk'smmge
3 |KubGepJlenunka https://cyberleninka.ru/ h'gtps:/ feyberle
ninka.ru/
Hayunass oanektponnass OuGnuoTexa el el
4 cLIBRARY RU http://elibrary.ru http://elibrary.ru
Hanwonanbuas JJIEKTPOHHAS . .
5 GuGnonorexa (HIB) https://rusneb.ru/ https://rusneb.ru/
6 |Texuuueckas OuOIHOTEKA http://techlibrary.ru mtp:/ltechllbrary.
7 |eLIBRARY.RU www.elibrary.ru www.elibrary.ru
8 |SpringerLink www.link.springer.com \r/v(\:/(\;\:vn.lmk.sprlnge
9 Enunoe OKHO JIOCTYyTIa K http:/Awindow.edu.ru/ http://window.ed
o0pa3oBaTelbHBIM pecypcam u.ru/
10 QHGKTPOHHafI Onbmmotexa diss.rsl.ru diss.rsl.ru
nuccepramuii (PI'B)
11 |«KoHCYNIBTaHT IITFOCY http://www.consultant.ru/ http://www.consu

5.2.3. JIunieH3MOHHOE W CBOOOJHO  pPacHpPOCTpaHSIEMOE  IPOTPaMMHOE
obecricueHUe AUCITUTIITNHBI

PexBu3uTHI
Ne | HammeHOBaHME MPOrpaMMHOIO
Omnucanune MOJTBEPIKTAFO X
/1 o0ecrieyeHus
JIOKYMEHTOB
3A0
Windows 7 Ilpodeccuonanbhas|[lonp3oBarenbckas CodrJlaiinTpeiin
1 (Starter) OIlepallMOHHAasA CUCTEMA Ne2011.25486 ot
P 28.11.2011  Hewmcko.
npaBo. beccpoyHo
n 3A0
aKer IPOTPaMMHBIX |, CoyrTaiinTpeiix"
2 Office Standard 2007 Russian|mpoaykToB cojepkamuidi B Ne21/2010 pena or
OLP NL AcademicEdition+ cebe HeoOxommmele OQUCHEBIE| .
g ¢ 04.052010  Hewucko.
MIPOrpaMMBbI
npaBo. beccpouHo
1o JUTSt s dexktuBHOro|CBOOOAHAS — JTHUIIEH3US
3 |LMS Moodle OHJIAMH- B3auMoeicTBus | Hernckt. TIpagBo.
NPENnOAABATENS U CTYAEHTA Beccpouno
CBoOogHast  JIHIEH3US
Cucrema noucka UHGpOpMaLUU
4 |Bbpayzep Chrome Hewnckor. paBo.
B CE€TH HHTEPHET
beccpodno




[Iporpammuoe  obecrieueHue|,, . -
5 |Kommac-3D V21 IS TPEXMEPHOTO Oi%%T%Z%HTpegiHCKT
MO/JICIIUPOBAHUS A '

3A0

npaBo. beccpouno

6 |APM WinMachine

[TO nnst mpoBeaeHus pacuera u
MIPOCKTUPOBAHUS
MEXaHUYECKOT0 000pyA0BaHUS
U KOHCTPYKUMH B o0yacTu
MaITHHOCTPOCHUS

OOO "HTILL "AIIM"
Ne2018.53027 ot
15.10.2018 Hewuck.
paBo. beccpouHo

6. MaTepHaJILHO-TeXHI/I‘IeCKOG o0ecrneueHue AUCHUIIIMHBI

HaumenoBanue Buna HaumeHnoBanue yueOHOM

y49e0HOH pabOTHI ayTUTOPHH, [lepeuens HEOOXOMIMMOTO OOOPYIOBAHUS U
CIEHaTM3UPOBAHHON TEXHUYECKUX CPEICTB O0yUEHHs
naboparopuu
Jlexuuu YyeOHas ayTuTOpHst ISt Criennanu3upoBaHHAS yaeOHast MeOerb,
NPOBEJICHUS 3aHATHI TEXHUYECKUE CPEICTBa OOYUEHHsI, CITyXKaliue IS
JICKIITMOHHOI'O THIIA IPCACTaBIICHUS yueOHOM uHpOpMaLUN
OOJIBIIION ayIUTOPUU (MyTbTUMETUHHBIHI
IPOEKTOp, KOMIbIOTEP (HOYTOYK), D3KpaH),
JEMOHCTpallMOHHOEe 000pynoBaHue, Yy4eOHO-
HarJIsTHBIC TTOCOOMS
[IpakTnueckue |YucOHas ayIATOPUSL | Crienraiu3vpoBaHHas yueOHas MeOeb,
3aHATHA HPOBCACHMA 3aHATUH| TeXHUYECKUE cpencraa oOy4eHus
CEMHHAPCKOTO THANA,| (MynbTUMEAMWHBIM  MPOEKTOp, KOMIIBIOTEP
TPYMMOBBIX M HHMBHAY-| (govrGyK), SKpam) | Jp.
AITbHBIX KOHCYJIbTallHI,
TEKYIIETO KOHTPOJISI u
MPOMEKYTOUYHOW aTTeCTAllUN
CamocrostenpHas |KoMIBIOTEPHBIH Ki1ace ¢ CrneuunanusupoBanHas yuebnas medenp Ha 30
pabora BeixogoM B MuTeprer B-600a | mocagounsix  mect, 30  KOMIBIOTEPOB,

TEXHUYECKHUE CpPeICTBAa O0y4YeHHUs (MyJIbTUME-
JTUIHBIA TIPOEKTOP, KOMIBIOTEP (HOYTOYK),
9KpaH), BUJICOKaMEPHI, IPOrpaMMHOE
obecrieyeHne

YuTanbHBIA 321
OHOIIMOTEKH

CrnenuanusupoBaHHas MeOellb, KOMITbIOTEPHas
TEXHHMKA C BO3MOXHOCTBIO BbIX0OJ1a B MIHTEpHET
u obecnieuenuem gocrymna B QdMOC, skpaH,
MYJIbTUMEAUNHBIN IPOEKTOP, MPOrPaMMHOE
o0ecrieyeHue

7. Oco0eHHOCTH OpPraHu3aIuN 00Pa30BATEIbLHOM 1eATEeJbHOCTH IJIsl JIHUIL C
OrpaHN4YeHHBIMHU BO3MOKHOCTSIMU 3/I0POBbS U MHBAJIU/I0B

JIuiia ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMH 370p0oBbsi (OB3) u MHBaNHIBI UMEIOT
BO3MOKHOCTh OECIIPENSATCTBEHHO TEPEMENIAThCs M3 OJHOTO Y4eOHO-I1adopaTopHOTO
KOpITyca B JPYroid, MOAHITHCS HAa BCE JTaXH Y4eOHO-Ta00OpaTOPHBIX KOPITYCOB,

3aHUMAaTbCd B

y‘le6HBIX U HWHBIX IIOMCHICHUAX

C YYeTOM OCOOEHHOCTEH

HCI/IXO(l)I/BI/I‘ICCKOFO Ppa3BUTHUA U COCTOSAHHA 310POBbA.




Hns obydenus nury ¢ OB3 u WHBaIMAOB, UMEIOUIMX HApPYIICHUS OIMOPHO-
JIBUTATEJILHOTO armapara, 00ecreueHbl yCIOBUSI OECHPENSITCTBEHHOTO JIOCTYIa BO
Bce yueOHble nomMenieHus. Madopmanus o cnenuanbHbIX YCIOBUSIX, CO3JaHHBIX IS
oOyuaromuxcss ¢ OB3 u wuwHBanmuaoB, pa3MmelnieHa Ha caidTe YHUBEpCUTETa
www//kgeu.ru. imeercst BO3MOXKHOCTh OKa3aHUsSI TEXHUYECKOW MOMOIIM aCCHCTCHTOM,
a TaKkXe YCIIyT CYpIONePEBOTUMKOB U TU(DIOCYPI0TIEPEBOIUHKOB.

Jlist aganTanuu K BocnpusTuio uiamu ¢ OB3 u nHBauaMu ¢ HapyIIEHHBIM
CIIyXOM CIIPaBOYHOTO, y4eOHOro MaTepuana MO JUCIHUIUIMHE 00eCrednBaroTCs
CJIEIYIOLIUE YCIIOBUSA:

- JUIS JTy4d1iedl OpUeHTAlUU B Ay AUTOPHUH, IPUMEHSIOTCSI CUTHAJIBI ONIOBEILICHUS
O Hayalie U KOHIIE 3aHSTHUs (CI0BO «3BOHOK» MUIIETCA HA JIOCKE);

- BHUMaHHE CJIa0OCTBIIAIIET0 O00y4Yalomerocs MpHUBICKACTCA MeAaroromMm
YKECTOM (Ha IJIEYO KJIAJETCS pyKa, OCYIIECTBIISECTCS HEPE3KOE MOXJIOINbIBAHUE);

- pazroBapuBasi ¢ OOYYalOIIMMCS, MEJAaroruyeckuii padOTHHUK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKMMH THPEUIOKEHUSIMH, oOecreunBasi BO3MOXKHOCTb
YTEHUS 10 Ty0am.

KommeHncanusi 3aTpyiHEHH pPEUYEeBOr0 M HWHTEUICKTYalbHOTO Pa3BUTHS
CJ1Ia0OCTBIIAIINX 00YYaIOUINXCS TPOBOAUTCS ITyTEM:

- HCTIOJIB30BAaHUS CXEM, TUarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3EHTAIUH C
TUIEPCChUIKAMU, KOMMEHTUPYIOIIMMU OTJIEIbHBIE KOMIIOHEHTHI U300payKEeHUS;

- PEryJIsipHOTO TNPUMEHEHHsI YIOPaKHEHHM Ha TIpaduueckoe BbIJICICHUE
CYIIECTBEHHBIX MPU3HAKOB MIPEIMETOB U SBJICHUH;

- oOecrieueHHs] BO3MOXHOCTH JJI  OOYy4arollerocss IMOJYYUTh aJpeCHYIO
KOHCYJIBTALIMIO TIO 3JIEKTPOHHOMU MOYTE 10 MEPE HEOOXOTUMOCTH.

JIns apantanuu K BocupusaTuro Jmnamu ¢ OB3 1 nHBanuaamu ¢ HapylmEeHUAIMHA
3peHus CIIPaBOYHOIO, y4eOHOTO, IPOCBETUTENIHCKOTO Marepuana,
IpeyCMOTPEHHOTO 00pa30BaTEIbHON MPOrpaMMOil 10 BBIOPAaHHOMY HalpaBJICHUIO
HOJIFOTOBKU, 00ECIIEUNBAIOTCS CIEAYIOIINE YCIOBUS:

- BeJleTcs ajanTtanus opUuIraibHOro caifta B cetu MIHTepHeT ¢ yueToM 0coObIxX
NOTPEOHOCTEN MHBAIMIOB 110 3PEHUI0, 00ECIIEUNBAETCS HATMUUE KPYIMHOIPUPTOBOM
CIIPaBOYHOM MHGOPMAIIMH O PACTTUCAHUH YUECOHBIX 3aHSTHIA,

- IeJJaTOTUYECKU  pabOTHUK, €ro coOeceAHUK (Mpu HEOOXOJIUMOCTH),
MPUCYTCTBYIOIINE HA 3aHSATUU, MPEACTABISIIOTCS O00YYaAIOIUMCS, TP 3TOM KaXKIIbIi
pa3 Ha3bIBaeTCs TOT, K KOMY MeIarorunieckuii paboTHUK oOpalaercs;

- IEUCTBHUSI, JKECThI, MEPEMELIECHUsI MEJAaroruueckoro pabOTHUKAa KOPOTKO H
SICHO KOMMEHTHUPYIOTCS;

- meyaTHas WHGpOpMaLMs MpeAocTaBisieTcs KpynHbiM mipudrom (ot 18
MYHKTOB), TOTAJIHHO O3BYyYHBACTCS;

- o0ecrieunBaeTCs HEOOXOIUMBIM YPOBEHb OCBEIIICHHOCTH TTOMEIICHU;

- IPEIOCTABIIAECTCA BO3MOXKHOCTb HCIIOJIb30BaTh KOMIIBIOTEPHI BO BpeMs
3aHSTHI U MPABO 3aMUCH 00BSICHEHUI Ha TUKTO(OH (110 JKETaHUIO 00YJaIONUXCs).

dopMa TpOBENECHUS TEKYyIIEM ¢ IMPOMEXKYTOUYHOM  arTecTaluu I
oOyuatomuxcs ¢ OB3 1 MHBaNMAOB OmnpenesnseTcs: neaarorndeckuM paboOTHUKOM B
COOTBETCTBUM C yueOHbIM IaHoM. [Ipu HeoOxomumoctu obOydaromemycs ¢ OB3,
WHBAIUY C YYETOM UX WHAMBUAYAJIbHBIX MCUXO(PU3HUUECKUX OCOOCHHOCTEN JaeTcs



http://www.kgeu.ru/

BO3MOXKHOCTh MPONTH MPOMEKYTOUHYIO aTTECTALMIO YCTHO, TUCbMEHHO Ha Oymare,
NUCBMEHHO Ha KOMIBIOTEPE, B (POpME TECTUPOBAHUS U T.II., JINOO MPEAOCTABISIETCA
JOTIOJIHUTENIBHOE BPEMS ISl TOATOTOBKHU OTBETA.

8. MeToauyeckue pexkoMeHAalMHU AJsl NpenojgaBarteseil Mo OpraHu3auuu
BOCIIMTATEJbHOH Pa0OTHI ¢ 00yYAOIMMHUCH.

MeTtoauueckoe obecrieueHre nporecca BOCIUTaHUs 00y4YarolUXCsl BBICTYIAET
OJHUM U3 OIpEeNesonMX (aKTOPOB BBICOKOIO KadyecTBa OOpa30BaHUS.
[IpenogaBaTens By3a, JEMOHCTPUPYS BBICOKMHA NPO(ECCHOHATU3M, 3PYIULIHUIO,
YETKYIO IPakJIaHCKYIO MMO3ULNI0, CAMOIUCLUIUIMHY, TBOPYECKUI MOJIXO01 B PELIEHUH
npo(ecCHOHANBHBIX 337]a4, B XOJ€ 00pa30BaTENbHOIO IpoLEcca CIIOCOOCTBYET
(OpMHUPOBAHNIO TAPMOHUYHOM JINYHOCTH.

[Ipn peanu3anuu AUCHUIUIMHBI IPENOJABATENIb MOXET HCIOJIb30BaTh
CJIEIYIOLIME METO/Ibl BOCIIUTATEIbHON PaOOTHI:

- MeToJbl (OPMHPOBAHUSA CO3HAHUS JUYHOCTU (Oecena, AMCIYT, BHYIICHHE,
MHCTPYKTaX, KOHTPOJIb, OOBSICHEHUE, NpPHUMEpP, CAMOKOHTPOJb, paccka3, COBET,
yoexaeHue u ap.);

- METOJbl OpPraHU3alUU AESATENBHOCTH M (POPMUPOBAHUS OIbITA MOBEICHHUS
(3amaHue, OOIIECTBEHHOE MHEHHE, NeAaroruyeckoe TpeOoBaHHE, TOPYYEHHE,
IpUYYEHUE, CO3/IaHNE BOCIIUTHIBAIOUINX CUTYallul, TPEHUHT, YIIPpaXKHEHUE, U 1. );

- METOAbl MOTHMBAIMM JIE€ATEIBHOCTU U MOBEACHUS (0J0O0peHHe, MOOLIpEHne
COLIMAJIIBHOM AaKTUBHOCTH, IOPULAHWE, CO3JaHUE CHUTyalluil ycrexa, CO3J1aHue
CUTyaluH JIJIs1 SMOLIMOHAJIbHO-HPaBCTBEHHBIX MEPEKUBaHUM, COPEBHOBAHUE U JIp.)

IIpn peanu3zanMy  JUCHUIUIMHBL  [PENOAABATENb  JOJDKEH  YYUTHIBATh
CJIEIYIOLME HAIIPABJICHUS BOCIIUTATEIBHON JEATEIBHOCTH:

I'pasicoanckoe u nampuomuueckoe ocCnumanue:

- popMupoBaHHEe y OOYYalOLIMXCS IIEJIOCTHOIO MHMPOBO33PEHUS, POCCHUICKOMN
UJICHTUYHOCTH, YBaKEHHUS K CBOEH CeMbe, OOLIECTBY, TOCYAapPCTBY, IPUHATHIM B CEMBE U
O0I1IECTBE JyXOBHO-HPABCTBEHHBIM M COLIMOKYJIBTYPHBIM LIEHHOCTSIM, K HALIMOHAIBHOMY,
KyJIbTYPHOMY W HCTOPUYECKOMY Hacienuto, (OPMHUPOBAHUE CTPEMJIEHHUS K €ro
COXPaHEHUIO U Pa3BUTHIO;

- hopMUpOBaHKE Y 00YUAIOIIUXCS AKTUBHOM TPasKIaHCKOW MO3UIIMH, OCHOBAaHHOM
Ha TPAJAMLMOHHBIX KYJIbTYpPHBIX, JTyXOBHBIX M HPAaBCTBEHHBIX LIEHHOCTSIX POCCHICKOIO
oOlecTBa, /sl TOBBILEHUS CIHOCOOHOCTH OTBETCTBEHHO PEAlIM30BBIBATH CBOM
KOHCTUTYIIIOHHBIE TTpaBa 1 00sI3aHHOCTH;

- pa3BUTHE MPABOBOM M MOJMTUYECKON KYJIbTYpbl 00yUalOIUXCsl, paCIIUPEHNE
KOHCTPYKTUBHOI'O YYacTUsi B NPHUHITHM PELICHWM, 3aTparMBalOIIUX HMX NpaBa U
MHTEPEChl, B TOM YHCJIE€ B Pa3IMYHBIX (opMax caMOOpraHU3alluu, CaMOYIIpaBICHHUS,
0OIIECTBEHHO-3HAUNMOM JICSATCIIbHOCTH;

- popMUpOBaHME MOTHBOB, HPABCTBEHHBIX M CMBICJIOBBIX YCTAaHOBOK
JUYHOCTH,  TO3BOJISIIOUIMX  MPOTHBOCTOSATH  AKCTPEMHU3MY,  KceHohoOuw,
JUCKPUMUHALIMM TI0O COLMAIBHBIM, PEJIIUTHO3HBIM, PACOBBIM, HAIIMOHAJIbHBIM
MpU3HAaKaM, MEXITHUYECKOH M MEXKOH(PECCMOHATIbHONM HETEPIUMOCTH, JIPYTUM
HEraTUBHBIM COLMAJILHBIM SIBJICHUSIM.



LlyxoeHo-npascmeennoe eocnumanue:

- BOCIIMTAHHE YYBCTBA JOCTOMHCTBA, YECTH W YECTHOCTH, COBECTIIMBOCTH,
YBaXKECHUS K POAUTENSAM, YUUTEIISAM, JIFOASM CTAPLIErO MOKOJICHHUS;

- opMUpOBaHUE TPHUHIMUIIOB KOJJIEKTMBM3MAa M  COJMJAPHOCTH, JyXa
MUJIOCEpJUSl U COCTpaJaHusi, MPUBBIUKK 3a00TUTHCS O JIOJSAX, HAXOISAIIUMXCS B
TPYJIHOM XKU3HEHHOW CUTYAIUH;

- popMHUpOBaHUE COJIUAAPHOCTH U YYBCTBA COLMAIBHONW OTBETCTBEHHOCTU TIO
OTHOUIIEHUIO K JIFOJAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 340POBBS, IPEOAOJICHUE
MICUXOJIOTUYECKNX OapbepoB MO OTHOIICHUIO K JIOASIM C OrPaHUYCHHBIMU
BO3MOKHOCTSIMU;

- popMHpOBaHNE SMOIMOHAILHO HACHIIIICHHOTO W JIyXOBHO BO3BBIIIICHHOTO
OTHOIIIEHUSI K MUPY, CIIOCOOHOCTH M YMEHUS TepeaaBaTh IPYTMM CBOM ACTETUYCCKUN
OTIBIT.

Kynomypno-npoceemumensckoe socnumanue:

- popMUpOBaHUE ICTETUUECKON KapTHUHBI MUPA;

- popmMupoBaHuE yBaXKEHUS K KYJbTYPHBIM LEHHOCTSM POJHOTO ropojia, Kpasd,
CTpaHBbI;

- IOBBIILICHUE MTO3HABATEIbHON aKTUBHOCTH O0yYaIOLIUXCA.

Hayuno-obpazosamenvhoe socnumarue:

- hopMupoBaHue y 00y4aIOIUXCI HAYYHOTO MUPOBO33PEHUS;

- popmupoBaHuEe yMEHUS OTy4YaTh 3HAHUS;

- popmMupoBaHuEe HABBIKOB aHaIM3a M CHHTE3a WH(OpMAalMM, B TOM YHCIE B
npodeccuoHanbHOi 001acTH.
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OHCHO‘{HBIG MaTcpuajibl II0 AUCHUILIMHC ((QHGDFGTI/ILICCKI/IG YCTAHOBKHM H

ABHUTaTCIN»

MMpCaHa3Ha4YCHBI

TUTS

OLCHHUBAHU I

pe3ynbTaTOB

COOTBETCTBHE MHIUKATOPAM JOCTH)KCHUS KOMITCTEHITHIA.

OneHuBaHue pe3yJabTaTOB OOY4YEHHS MO JUCHUIUIMHE OCYIIECTBISETCA B
pamkax Tekymero koutpois (TK) u mpoMexyTodHol aTTecTalni, IPOBOJAUMBIX IO
oamnpHO-perTunroBoit cucreme (bPC).

1. TexHoJiornuecKasi Kapra

oOy4eHus
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Pa3znen 1 TK1 | 11 0-4 15 11-15
TecT WK NUCbMEHHBINA ONPOC 5
[Tpaktrueckoe 3amanue Nel 1
IIpakTnueckoe 3aganue Ne2 1
OT4eT N0 caMOCTOSITEILHOMU 4
pabore
15-
Paznen 2 TK2 15 | 0-5 20 15-20
TecT WK NMCbMEHHBINA ONPOC 5
[Tpaktrueckoe 3ananue Ne3 1
[TpakTuaeckoe 3aganne Ned 1
[TpakTuaeckoe 3aganne Neb 1
[TpakTudeckoe 3aganue Ne6 1
[TpakTudeckoe 3aganue No/ 1
[TpakTuueckoe 3aganue Ne8 1
OTyeT N0 caMOCTOSITEILHOM 4
pabore
Paznen 3 TK3 9 | 0-89-20| 9-20
TecT nnm MUCHbMEHHBIN OITPOC 4
[TpakTuueckoe 3aaanue Ne9 1
[Tpaktnyeckoe 3amanue NelO 1
[Tpaktrueckoe 3amanne Nell 1
[TpakTaeckoe 3amanne Nel? 1
OTYeT 0 CAMOCTOSITENIbHOM 1
pabote
IMpoMe:KkyTOYHASI aTTECTAUA
pomexy oM 0-45
(3x3amen)

Ha



3amaHne IPOMEeXYTOYHOM 0-25
aTTeCTaluu
B nucemenHoii hopme 1o

0-20
ouneram

2. OueHOYHbIE MATEPHAJIBI TEKYIIIEr0 KOHTPOJISI U IPOMEKYTOYHOM aTTecTaluu
[IIkana oneHku pe3yabTaTOB O0yUEHHUS 1O AUCIUIUIMHE:

YpoBeHb chOpMUPOBAaHHOCTH
WHJIMKaTOpa KOMIETEHIUU

Ny o Hmxe o
Boicokuit | Cpennuii Husknii
3arnaHu- CpEeIHEro
Kozx Kozx POBaHHBIC oT 85 10 100 ot 70 10 84 | ot 55 10 69 |oT 0 110 54
KOMIIe- | WHIWKATOpa pe3yIbTaThI
TEHIMH | KOMIIETEHIMH | OOy4eHHMs 110 [lIxana oneHnBaHUs
HCIUILINHE HEYIO0B-
AHCh YIOBJIET- yA
OTJINYHO XOopouro JICTBOPU-
BOPUTEIILHO
TCJIIBHO
3a4TE€HO HE 3aYTEHO
BHATH:
Otnnuno | Xopowo Xopomo | He 3nHaer
3HAeT 3HaeT 3HAET OCHOBHEIE
OCHOBHBLIE | OCHOBHBIE | OCHOBHBI | 3aKOHBI
3aKOHBI 3aKOHBI € 3aKOHBI | TEPMOANH
TEPMOJUH | TEPMOJUHA | TEPMOAH | AMHKU U
aMHUKA W | MUKH H | HAMUKH # | TEILIOMAC
TEIIOMAacC | TeIUioMace | TemIoMac | cooOMeHa
3HaeT OCHOBHEIE
ooOMeHa, | ooOMeHa, coobMeHa | ,
3aKOHBI
NpUMEHsie | IPUMEHsIeT |, pUMEHSIE
TEPMOJIUHAMUKHU
" T UX A | UX JUISL | IPUMEHST | T WX JUIS
pacueToB pacueToB €T UX JUIS | pacueToB
TEIIOMAacCcooOM
9JICMEHTOB | DJIEMEHTOB | pacdeToOB | DJIEMEHTO
eHa, PUMEHSIeT
TEIIOTEXH | TEIUIOTEXH | DJIIEMEHTO | B
WX JUTSI pacYeTOB
HYECKUX MYECKHUX B TEII0TEX
2JIEMEHTOB
YCTAaHOBOK | YCTAHOBOK | TEIUIOTEX | HHYECKHUX
TCTUIOTEXHMACCK | 7 oy orem, | 1 cHcTeM, | HEYeCKHX | YCTaHOBO
OIIK-4 OIIK-4.2 WX YCTaHOBOK U ' ' y
HE JIOMYCKaeT | YCTAaHOBO | K 5
CHCTEM.
JIOITYCKaeT | GAUHUYHBIC | K U | CHCTEM,
OIINOOK. OIIIMOKH. CHCTEM, JoTycKae
JOIyCKae | T MHOTO
T OIIHNOOK.
HECKOJIBK
0
OIIIHOOK.
YMETh:
YMmeer Ominyno | Xopomro Xopomwo | He ymeer
MPUMEHSITh yMeeT yMeeT yMeeT MPUMEHST
OCHOBHEIE MPUMEHST | IPUMEHSTHh | IPUMEHS | b
3aKOHBI b OCHOBHEBIE | Th OCHOBHEIE
TEPMOJMHAMHKHN | OCHOBHBIC | 3aKOHBI OCHOBHBI | 3aKOHBI
51 3aKOHBI TEPMOJIMHA | € 3aKOHBI | TEPMOJIUH
TEMIOMAccoOOM | TEPMOJIUH | MUKH U | TEPMOAM | aMUKU U
eHa It aMHKH | | TEIDIOMAacC | HAMHUKH U | TEIJIOMac




pacyeToB TeIuioMacc | oooOMeHa TeroMac | cooomMeHna
3JIEMEHTOB oo0OMeHa IS cooOMeHa | uis
TEIUIOTEXHUYECK | IS pacdeToB TS pacdeToB
WX YCTAaHOBOK U | pacdeToB JJIEMEHTOB | pacdeToOB | JIEMEHTO
CHUCTEM. DJIEMEHTOB | TEIJIOTEXH | DJIEMEHTO | B
TEIUIOTEXH | UYECKUX B TEIUIOTEX
AYECKUX YCTaHOBOK | TEIUIOTEX | HUUYECKUX
YCTAaHOBOK | U CHCTEM, | HHYECKHX | YCTAHOBO
U CHCTEM, | JTOMYCKaeT | YCTAaHOBO | K u
HE €IUHUYHEIE | K U | CHCTEM,
JIOITYCKAeT | OIIMOKH. CHCTEM, JIOITyCKae
OIHOOK. JOMyCKae | T MHOTO
T OLINOOK.
HECKOJbBK
0
OILINOOK.
BIIALETH:
Otnnuno | Xopowo Xopomo | He
BJIAZIEET BJIAZIEET BJIAZIEET BJIAZEET
OCHOBHBIM | OCHOBHBIM | OCHOBHBI | OCHOBHBI
u u MU MU
3aKOHAMH | 3aKOHAMH 3aKOHAMH | 3aKOHAMH
TEPMOAUH | TEPMOAUHA | TEPMOAUA | TEPMOIUH
Baaneer PMOZ PMOZ PMOZL PMOZ
AMUKA U | MUKU U | HAMUKH 4 | aMUKH |
OCHOBHBIMH
TEIUIOMAcC | TEIIOMAacC | TEIIoMac | TerioMac
3aKOHAMU
ooOMeHa ooOMeHa cooOMeHa | cooOMeHa
TEPMOTUHAMUKHU
" JUTS TUTS TUTSL JUIS
pacdeToB pacdeToB pacueToB | pacyeToB
TEIIOMAaccooOM
era uis DJIEMEHTOB | DJIEMEHTOB | DJIEMEHTO | DJIIEMEHTO
TEIUIOTEXH | TEIUIOTEXH | B B
pacueToB
NYECKUX AYECKUX TEIUIOTEX | TEIIOTEX
DJIEMEHTOB
YCTaHOBOK | YCTAHOBOK | HUYECKHX | HUYECKUX
TEIUIOTEXHUYECK
U CHCTEM, | U CHCTEM, | YCTAHOBO | YCTAaHOBO
WX YCTAaHOBOK U
HE JOMyCKaeT | K h| K u
CHUCTEM.
JIOITYCKAeT | CIUHUYHBIC | CUCTEM, CHUCTEM,
OIINOOK. OLINOKH. JIOITyCKae | JIomycKae
T T MHOTO
HECKOJIBK | OIIMOOK.
0
OIIINOOK.

OHCHKa COTJIHYHO» BBICTABJIAACTCA 3a BBIIIOJIHCHHUC NpaKmu4ecKux 3a0aHUll 6

cemecmpe, MeCmMoOBbIX 3A0AHUIL

21yO0KOe HNOHUMAHUe HNPUHYUNO8 pabomvl

IHEpceMUUECKUX YCMAHOBOK U deueameﬂed, noJiHble U CO@@prCClmeJleble omeenvl

Ha 80NpoCcyl bunema (meopemuieckoe u NPAKmMuyeckoe 3a0anue);
OlieHKa «XOPOIL0» BBICTABIISICTCS 32 BBINOJHEHUE NPAKMUYECKUX 3A0AHULL 8

cemecmpe, mecnoeovlx 3adaHuL7,' NOHUMAHUE NPpUHYUNoe pa60mbl dHepecemudeCKux

YCMAHOBOK U Ogueameinel,
npakmuyeckoe 3a0anue);

omeemsl HAd 60NpPOCHI ounema (meopemu%cxoe uiu




Ouenka

«YAOBJIETBOPUTECJILHO» BBICTAaBJISICTCA

npakmu4eckux 3a0anuil 6 cemecmpe u mecniosslx 3ClaaHM12,'

3a

BBIITOJIHCHHUC

OHCHK& «HEYAOBJECTBOPUTEJIbHO>» BLICTABIIACTCA 34 ciaboe W HEMOJIHOE

BBITIOJIHCHUC npaAKmu4ecKux 3a0aHUll 6 cemecmpe u mecniogvlx 3a0aHUl.

3. IlepeyeHb O1LIEHOUYHBIX CPEICTB
Kpatkas xapakTepHCTHKa OLIEHOYHBIX CPEICTB, UCIOJb3YEMBIX MPU TEKYLIEM
KOHTPOJIE YCIIEBAEMOCTH UM IIPOMEXYTOYHOH arrecraluu OO0y4aromerocss Io

JVCIUATUIAHE:
Haumenosanue
Onucanue OlEeHOYHOTO
OLICHOYHOT'O KpaTkas xapakTepucTuka OIEHOYHOTO CpPEe/ICTBA cpescTBa
CpeICcTBa
Koncnektuposanu| Kpatkoe TekcToBO€ mpeicTaBiIeHHEe epepaboTaHHOM [Tepeuens pazaenon
e yueOHoro uHpOpMaIu
MaTtepuana
MynsTrmMenuiHas
Hpe3eHTALIA [IpencraBnenue conaep>kaHus } y4eOHOro Marepuana ¢ Tematuka §
(M) UCTIOJIb30BAHUEM MYJTbTUMEHMIHBIX TEXHOJIOTUI pe3eHTAIHIA
Ompoc no 3HaHUE OCHOBHBIX MOHATHUH [Iepeuenn
pasznenam TeMbI/pa3iena/ I CIUTITHHB orpeeIeHUu
(Temam) OCHOBHBIX TTOHATUI
TEMBI/ TUCITUTUTHHBI

CpencTtBo OICHKHM YMEHUS TMPUMEHSATh MOTyYeHHBIE

TEOPETUYECKHE 3HAHHUS B TPAKTUYECKOW CHTYaIllHH.
[IpakTHueckoe Kommiekr 3ana4d n

3ananue (I13)

3az[aHHe HAITpaBJICHO Ha OLCHWBAHUC KOMHCTCHHHP’I 10
AUCHUIUIMHE, COACPKUT HYCTKYI0 MHHCTPYKIOUIO 110
BBIITOJIHCHHUIO UJIN AJITOPUTM IICP’ICTBHP’I

3aJTaHUN

Cucrema CTaHJapTU3UPOBAHHBIX 3aJlaHAH,
KomrmuiekT TecToBbIX
Tecr (Tecr) MTO3BOJIAIOILA aBTOMAaTU3UPOBATH pouenypy SR
M3MEpEeHUs YPOBHsI 3HAaHUM U yMEeHUH oOydaronierocs A
4. TlepeyeHb KOHTPOJILHBIX 3aJJaHWl WM HHbIE MAaTepPUAJIbI,

HeoOXoaMMBblIe ISl OLEHKH 3HAHUH, YMEHHUIl M HABBIKOB, XaPAKTEPHU3YHIIHX
JTanbl (OPMUPOBAHUS KOMIIETEHIMH B IpPoLecce 0CBOCHHUS AMCHUIIUHBI
Juisa rekymero kourpoJsa TK1:
[TpoBepsiemas kommerenius: OIN1K-4.2
Bormpocsl k kommuiekcHoMYy 3a1annio TK1
1. Knaccudukanus sHepreTUUeCKNX yCTAaHOBOK U JIBUTATETICH.

2. DHepreTudecKue

YCTaHOBKH u JABHUI'aTCJIN B

SHEPreTUKE |

ra3oTpaHCIOPTHOM cucTeMe. HazHaueHne u 0651acTh UCIIOTH30BAHUS.
3. OCHOBHBIC KOHCTPYKTOPCKHE IIKOJIBI, pa3padaThIBAIOIINE YHEPTETUICCKUE
YCTaHOBKH U JIBUTATEIH.

YCTAaHOBOK U )IBHFaTCHefI, 1 UX pcain3anus.

5. Marepuassl, npuMeHsieMbI€ B SHEPrOMAIIMHOCTPOEHHUH.

OcHOBHBIC TpC6OBaHI/I$[, NpEABABILICMBIC K KOHCTPYKIHNH SHEPICTUUCCKUX




st Tekymero kourpoJs TK2:
[Tposepsiemast komnerenuus: OITK-4.2

Bonpoc

Bapuanmbz omeema

K demy cBOIUTCS TMPUHIIMII
nevictBust ' TY?

B KC Bo3ayx paznensercs Ha JABa IIOTOKAa: OJMH IOTOK, B
KOJIMYECTBE, HEOOXOIUMOM JUIsl CrOpaHus TOIUIMBA, MOCTYHAET
BHYTPb kapoBoit TpyObI JKT; BTOpoii mOTOK — 00TEKaeT KapoOBYIO
TpyOy CHapy>kd M MOAMEIIUBACTCS K MPOJYKTaM CrOpaHus Ijs
MOHIKEHUsT UX Temneparypsl. [Ipomecc cropanus B Kamepe
MIPOUCXOAUT MPHU MOYTH IMOCTOSTHHOM JIABJICHUH

N3 atmocdepsr Bo3ayx 3abupator kommpeccopoM K, mocie vero
IIpY MOBBIIIEHHOM JAaBJICHUH €ro nojatT B kamepy cropanus KC,
KyJda OJHOBPEMEHHO TIOJABOAAT JKUJIKOE WM Tra3oo0pa3Hoe
TOIUTMBO TOIUIMBHBIM HacocoM TH win razoo0pa3Hoe TOIIUBO OT
razoBoro kommnpeccopa. B KC Bo3yx paznensiercs Ha JBa IOTOKa:
OIHH ITIOTOK, B KOJIMYECTBEC, HGO6XOILI/IMOM AJId CTOpaHuA TOIIJIWBA,
MOCTYMHaeT BHYTPb kapoBoit TpyOs! JKT; BTopoit mOTOK — 00TeKaeT
KApoOBYylO TpyOy CHapyKM M TOJMEUIMBACTCA K MPOIyKTaM
CropaHusi JJisl NOHWKEHUS uX Temiepatypsl. [Ipouecc cropanus B
KaMCpe NpOUCXOANT IPU NMOYTH NTOCTOSHHOM JABJICHUU.

N3 arMocdepsb! BO3ayX, NMpU HOBBIIIEHHOM JABJICHUU IOJAIOT B
kamepy cropanus K, Kyna oJHOBPEMEHHO TOJBOJIAT JKUKOE WIIH
razoo0pa3Hoe TOIUIMBO TOIUIMBHBIM HAaCOCOM WJIM Ta3000pa3zHoe
TOIUIMBO OT I'a30BOI'0 KOMIIpeccopa.

PasBuBaemas razoBou

I'TyY

TypOUHOU MOIIIHOCTE

MTY

YaCTUYHO PACXOAYETCsl Ha
MpUBOJI  KOMIIpeccopa, a
ocCTraBIIAsICA 4YaCTh SABJIACTCA
MOJI€3HOM MOIITHOCTBIO

TBJ

Ha KOMITPECCOPHBIX
CTaHIMAX  MarucTpajgbHBIX

KOMITPECCOPOB
JIBUTaTeiei

JJIs mpuBoOJaa MNEPCKAYHBAIOIICTO

ra3onpoBOJIOB Ity
UCIIOJIB3YIOTCA B KayecTBe

HacocCoB
KOoMIIpEeCccopa.

JJI IIpruBOJa MEPCKAYMBAIOIICTO

JIBUTATENEe JUIsi TpUBOJA
[ePEKAYMBAIOLIETO

KOMITpECCOopa.

JIBUTATEIIEU
KoMIipeccopa

JJIsL npuBOga MEPCKAYNBAIOIICTO

Bompocs! k kommiekcHoMy 3aganuto TK?2

LCoNOOR~ODE

. Porops! nBurarenei.

Kiaccuduxanust 0ceBbIX KOMIIPECCOPOB.

KoncTpykius 351eMEHTOB OCEBOT0 KOMIIPECCopa.

Portop. Tumnsl poTopos.

Turmbl IEeHTPOOEIKHBIX KOMITIPECCOPOB.

[TpunHIIUTT ASHUCTBUS IIEHTPOOCIKHOTO KOMITPECCOpa.

[IpuHIMI 1EMCTBUS OCEBOTO HACOCA.

[TpunHIMT AEHCTBUS IIEHTPOOCKHOTO HACOCA.

TpebGoBaHUs K KOHCTPYKIIMH JIBUTATEIEH M CIIOCOOBI UX peaTu3allvi.

lO Tunbl kamep cropanus ['TY u ux cpaBHUTENBbHAS OLICHKA.
11.OcHOBHBIE 3JIEMEHTHI MAPOBOI TYPOUHBI.




12.]IBuraTeny B BETPOIHEPTETHKE

s Tekymero kourpoJs TK3:
[TpoBepsiemast komnerenuus: OIIK-4.2

Haumenonan |TectupoBanue B cucteme LMSMoodle: https://Ims.kgeu.ru/
ne

OLICHOYHOI'0
cpeacTBa




HpeHCTaBHeHH st B HexoTOpbIX CAy4anx ANA NOBHIWEHHA coBcTEEHHO! YacToThl

Mess we oTeea koneGaHuin NONaTek NOCaAKka CTANbHLIX NONATOK B CTANLHLIE AHCKH

(S Eanm 1,00 NPOW3B0ZUTER C HATAMOM 40 . B 3ToMm cnyuae XE0CTOEWMK NONATEW
HEOEXOAHMO NOKPEITh CNOEM MELM TOMWNHOMA . OH npK
COJICPKAHUE | v omere ! _
ZanpeccoEEe CNYXWT CMaskon oﬁecreuusa»ou.l,eu YCTAHOEKY NON3TOK B Nas
Bonpoc
OHCHO‘IHLIX Oes 33gnpoB. OT NepemeLleHA BI0Nb Nasa NONATKH (HKCHPYIT

¥ PenasTmposata PasnHuHBIMK cnocoDamn.

MaTepuagoB | =

BrifepuTe 0gwH OTEET:
< a 1-0,03mm; 2 -0,006...0,009 mm.

O b.1-0,005 MM; 2 - 0.0003...0,0005 MM
O € 1-0,015um; 2 -0,003...0,005 mm
Bonpac 2

B nocnegHue rogsl [TY nony4aet ece Gonee WHPOKOE NPUMEHEHHE B PAZNWYHBIX OTPACNAX NPOMELLTEHHOCTH. TIPUUMHOR STOTC SENAKTCR XapakTepHye kajectea MT:
Mows HeT oTE=T

EBanr: 1,00 BeiGepuTE 0QWH UMK HECKOMLED OTBETOB:
@ Cmuzmms [0 3. BLICOK3A MaHEBPEHHOCTD
BangaT [J  b.nNpocToTa TENNOEOH W KMHEMATHYECKDH CXEM

[0 c. OTHOCHTENLHAR NPOCTOTA KOHCTPYELIMK

O d. manaa macca, ACA HA EWHHLY MOLHOCTH

Bonpoc 3

1. MasoTypOWMHHAR YCTAHOBKA -
Moxa HET oTBETA

. TazoTypOWHHbI JBHIaTeNs NPOCTOND LARNAE - .
2 PepasTiposams

2. MazoTypOrHHEIl JEMTATENE OTEPLITOIO LMKNE -
Bann: 1,00 _ .

3. MasoTypGWHHBI JBNIETEND SAMEHYTOMD LMKNA -
¥ Omuemrs - .

4. MasoTyp OBUraTeNs NOMY: 1YTOr0 YMENa -
Bonpac

3.

6.

o . Fa30TyPOMHHLIE JBKraTeNs PEreHepaTHEHOrD LMKNa -

BuIDEPUTE 0MH OTEET:

) a.1 - Fa30TypGvHHLIA 4ENratenb, B KOTOPOM BO3OYX MOCTYNAST W3 aTMOCHEPh!, @ BLIXMOMHLIS rashl OTEOAATCA B aTMOCHEpY.
2 - Ta30TypGMHHBIA ABUrATENL, B KOTOPOM Pafouee TENO LMDKYMMPYET N0 3aMEHYTOMY KOHTYDY G€3 CBAIM ¢ aTMoChepoi.
3 - Fa30TypSMHHBIA JEMrATENE, B KOTOPOM WCNONBSYETCA FOPEHUE B pafoYem TENE, YACTHYHO PELMPEYNHPYIOLWNM M Y3CTHYHO 3AMEHAEMbIM aTMoctepHbm
BOSAYXOM.
4 - MasoTypSWHHLIA JBMraTent, TEPMOAMHAMMHYECKMI LMK KOTOPOro COCTOMT TOMBKO M3 CRSAYIeWMX APYF 33 APYroM NPOLECCOE CKATHA, Harpesa W paclufipeHns
paboqero Tena.
5 - FasoTypSWHHLIA JBMraTent, TEPMOAMHAMMHYECKMI LMK KOTOPOro OTNMYASTCR HAMWYMEM PErEHEPaTHEHOND oxXNnaxgeHWa paboqero TENa Ha BuiXoge us [asosoi
TypGHHE W COOTEETCTBEHHD PErEHEpaTHEHOND NOJOrPEBa BEO3AYXA 33 KOMIDECCOopoM.
6 - FasoTypSWHHLIA JBMraTent U BCE ocHOBHOS ofopyaoEaHke, HeoSXOAMMOE ANA FEHEPUPOBaHIA SHEPrHK B NONESHOW dopuMe.

) b.1 - Fa3oTypGuHHbIA SEWTATENb M ECE 0CHOEHOE 000pY4oEaHKE, HEOTXOANMOE ANA FEHEPUPOBAHNA SHEPTHKM B NONESHON Mopme.
2 - Ta30TypGMHHBIA ABUrATENk, B KOTOPOM BO3NYX MOCTYNAET W3 aTMOCHEDL!, @ BLXNONHLIE r33bi OTEOAATCA B aTMOCHEDY.

3 - Fa30TypGWHHBIA ABMraTeNk, B KOTOPOM Pafioyee TENo UMPKYNNPYET N0 SaAMKHYTOMY KOHTYDY 683 CBA3H ¢ aTMocthepoi.

4 - [230TypGWHHLIA ABMrAaTENk, E KOTOPOM MCNONBIYETCA ropeHue B patoyem Tene, YacTHYHO PELMPRYNMDYIOLMM M 43CTHYHO SAMEHAEMBIM aTMOCHEDHEM
BOSAYHOM.
5 - [230TypGWHHLIA ABMraTENk, TEPMOAMHAMWYECKUA LWMEN KOTODOTO COCTOWT TONMBKO M3 CNEAYINWMX APYT 33 ADYFOM NPOLECCOB CHATHA, HAarpeBa i paclufipetns
pafoqero Tena.
6 - [230TypGWHHbLIA ABHrAaTENk, TEPMOOMHAMWSECKUA LUMEN KOTODOTO OTNMS3ETCR HANMSKMEN DETEHEDaTHEHOMD OXNaXAEHHA Patouero TENA Ha Bbix0Ae U3 [a30B0M
TYPGMHbI M COOTEETCTESHHD PETEHEpaTHEHOND NOJOrPeEa BOSAYXA 38 KOMNPECCOPOM.

c. 1 - FasoTypGHHBIA ABKIATENb, B KOTOPOM BOSAYX NOCTYNAET M3 aTMOC(HIEPLI, 3 ELIXNONHLIE Faskl 0TEOAATCA B aTMOCHepYy.
2 - Ma30TypGUHHBIA JBUraTeNb, TEPMOJMHAMWIECKUI LMK KOTOPOTD OTIMYAETCR HANMYMEN PETEHEPATHEHOMD OXNaxgeHna pabouero TENa Ha BeiXode s [asosoi
TypOWHG 1 COOTEETCTEEHHO PEFEHEPATHEHOND NOGONPEEa BO3AYXA @ KOMNPECCOPoM.
Bonpoc 4

Mo cnocoSy NoAa4w TONMMBa B S0HY FOPSHWA — Ha KAMEPb
Mega HeT oTeeTa

Bann: 1,00
¥ Omuenws BriGEpWTE 0ZMH MMM HECKONbKO OTBETOE:
sonpoc [0 a.cnogadeil TONNMEA B N3poBoi ase

O  b. kamepsl ¢ nofa4ei TONNWES B KMAKOA hase (B BUIE MENKO PaCTbINEHHLIX kKanenb).

[0 c. KOCEEHHBIE

Bonpoc 3 TpK CPaBHEHMA ¢ MTY NHKOBARA MTY MMEET CNeayrlWMe 0COTEHHOCTH:
Moga HeT oTe=Ta

BriDepuTe CgWH WNM HECKONbKD OTBSTOE:

Bann: 1,00
O 1. HW3K3R MaHEEPEHHOCTE (MEANEHLIR NYCK M OCTAHOBK).
¥ OTMETMTE
v O 2. poctota 0GENyKMBaHMA W MEHBLIEE KONWMHECTED 0BCMy*MBAIOWETD NEpCoHana.
#% Peacrmposars o 3 EfBOE CTOMMOCTh YCTAHOBKMW
SELEnE [ 4. BHICOK3R M3EHEBPEHHOCTE (TLICTPLIS MYCK M OCTAHOEKE).

Kpurepun 0-2 — Hey1OBIIETBOPHUTEIBHHO; 3- YAOBIETBOPUTENIBHO; 4 — XOPOIIIO; S-OTIMYHO.
OLICHKH U
mIKana
OLICHUBAHMUSI




JJI IpOMesKyTOYHOM aTTeCTALMU:
[Tposepsiemast komnerenuus: OIIK-4.2

DenepanabHoe rocy1apcTBEHHOE OI0IKETHOE 00pa3oBaTe/ibHOE YUpe:KIeHne

@ MUHHCTEPCTBO HAVKU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOU ®EJIEPALINA
BhICIIEr0 00pa3oBaHUA

KIdy «KA3AHCKHM T'OCYJAPCTBEHHBIV SHEPTETUYECKAN YHUBEPCUTET»
(@I'BOY BO «KI'9VY»)
HNucTUTyT UT>H

Ka(bez(pa ((9H€DF€TI/I‘I€CKOC MAaIlTMHOCTPOCHHUCH
DK3aMeH 110 JUCHTUITIIINHC «SHGDFGTI/I‘IGCKHG YCTAHOBKH M JIBHUI'aTCJIN»

Bbuaer Nel

1. Knaccudukanus sJHEpreTH4ecKux YCTaHOBOK U JIBUTATEIIEH. .
2. KoHCTpyKIIHSI 3JIEMEHTOB OCEBOTO KOMIIPECCOPA.
3. [TapameTpsl U SKCIUTyaTalIMOHHBIE XapaKTEPUCTHKH MOPIIHEBBIX JBUTATEIICH

YTBEepxKaaro:
3aB. kadeapoit IMC I'.P. MunraneeBa
MOAINHUCH pacudpoBKa MOAIUCH
Jara

MUHUCTEPCTBO HAYKH 1 BBICIIET'O OBPA3OBAHNS POCCUMCKOU ®EIEPALINN
DenepanbHOE FOCYAAPCTBEHHOE 0101 KeTHOE 00pa3oBaTe/bHOE yUPeKICHHE
BbICLLIEr0 00pa3oBaHus

KIy «KA3AHCKH I'OCYJIAPCTBEHHBIY SHEPTETUYECKHUIA YHUBEPCUTET»
(OI'BOY BO «KI'DVY»)
HNucTuryT UTo

Kadeapa«OHeprernueckoe MaltmHOCTPOCHUEY
DK3aMeH I10 JUCHUIUINHE « DHEPreTUYECKUE YCTAHOBKU U JIBUTATEIIN

Bbuaer Ne2

1. DHepreTuyecKkue yCTAaHOBKHU B Fa30TPAHCIIOPTHOM CUCTEME.
2. [IpuHtun AecTBUS IEHTPOOEKHOTO HAcOCA.
3. Tunsl kamep cropanus ['TY U ux cpaBHUTENIbHAS OLIEHKA.

YTBEepxKaaLO:
3aB. kadeapoit IMC I'.P. MuHraneeBa

MOANHCH pacumudpoBKa MOAMTUCH

Jlata



(I)enepa.ﬂbﬂoe rocyaiapCTBeHHO€ OI0IIKETHOE 06pa30BaTeJ’lLHOC YupekaceHue

@ MUHHCTEPCTBO HAVKU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOU ®EJIEPAIINN
BhICIIEro 00pa3oBaHUSA

KDY «KABAHCKHM T'OCYJAPCTBEHHBI SHEPTETUYECKUIA YHUBEPCUTET»
(@I'BOY BO «KI'9VY»)
HNucTUTyT UTo

Kadenpa«Oneprernueckoe MalmmHOCTPOCHUE
DK3aMeH M0 AUCHUILINHE « QHEPTeTUYECKUE YCTAHOBKHU U JBUTATEIIN»

Bbuaer Ne3

1. KoHCTpYKTOPCKHE ITKOJIBI TI0 pa3pabOTKe IHEPTETUICCKUX YCTAHOBOK 1
JIBUTATEIIEH.

2. [IpuHiun AecTBUS OCEBOTO KOMITpECcCcopa.

3. [IpuHIun AEMCTBUS Ta30MOPITHEBOTO ABUTATEIS.

YTBEepxKaaro:
3aB. kadeapoit IMC I'.P. MunraneeBa
MOJIIIHUCH pacmugpoBKa HOAIHCH
Jlara

(I)eIlepaHbHOC rocyxapCTB€HHOC OI0IKETHOE OﬁpaBOBaTeﬂbHOC YupekaeHnue

@ MUHHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3OBAHUS POCCUMCKON ®EJEPALINA
BbICLLIEr0 00pa3oBaHus

KIy «KA3AHCKH I'OCYJIAPCTBEHHBIY SHEPTETUYECKHUIA YHUBEPCUTET»
(O®I'BOY BO «KI'DVY»)
HNucTuryT UTo

Kadeapa«OHeprernueckoe MalImHOCTPOCHUEY
DK3aMeH I10 JUCHUIUINHE « DHEPreTUYECKUE YCTAHOBKY U JIBUTATEIIN

Bbuaer Ne4

1. Marepuaisl B 3HEProMaMnHOCTPOCHHUH.
2. [Tpon3BOANTENBHOCTD IIEHTPOOCKHOTO KOMITPECCOpa.
3. TepMoIMHAMHYCCKHH MK IBUTATENIsI BHYTPSHHETO CTOPAHMS.

YTBEepxKIaLo:
3aB. kadeapoit IMC I'.P. MuHraneeBa

MOANHCH pacumudpoBKa MOAMTUCH

Jlara



(I)enepa.ﬂbﬂoe rocyaiapCTBeHHO€ OI0IIKETHOE 06pa30BaTeJ’lLHOC YupexaceHue

@ MUHHCTEPCTBO HAVKU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOU ®EJIEPAIINN
BhICIIEro 00pa3oBaHUSA

KDY «KABAHCKHM T'OCYJAPCTBEHHBI SHEPTETUYECKUIA YHUBEPCUTET»
(@I'BOY BO «KI'9VY»)
HNucTUTyT UTo

Kadenpa«Oneprernueckoe MalmmHOCTPOCHUE
DK3aMeH M0 AUCHUILINHE « QHEPTeTUYECKUE YCTAHOBKHU U JBUTATEIIN»

Bbuaer NeS

1. HazHaueHue u 00JacTh NIPUMEHEHUS SHEPTETUUECKNUX YCTAHOBOK U JBUTATENIEH.

2. [Ipou3BOANTENBHOCTD IEHTPOOEKHOTO HACOCA.
3. [Ipuniun paboThI MapOTra30BbIX YCTAHOBOK.

YTBEepxkaaro:
3aB. kadeapoit IMC I'.P. MunraneeBa
TOAIUCH pacmudpoBKa HOAIICH
Jlara

(I)eIlepaHbHOC rocyxapCTB€HHOC OI0IKETHOE OﬁpaBOBaTeﬂbHOC YupekaeHnue

@ MUHHCTEPCTBO HAYKU U BBICLLIEI'O OBPA3OBAHUS POCCUMCKOU ®EJIEPALINA
BbICLLIEr0 00pa3oBaHus

KI'yy «KA3AHCKH I'OCYJIAPCTBEHHBIY SJHEPTETUUYECKHWA YHUBEPCUTET»
(O®I'bBOY BO «KI'DVY»)
HNucTuryT UTo

Kadenpa«OHepreTuyeckoe MamHOCTPOCHUEY
DK3aMEH 10 JUCHUIUIMHE « DHEPreTUYEeCKUE YCTAHOBKHU U JIBUTATEIIN»

Bbuaer Ne6

1. Tumel gBUTaTENICH U 00IACTH UX MPUMCHEHUS.
2. [Ipon3BOAUTENBLHOCTH OCEBOT'O KOMITPECCOPA.
3. [IpoekTpOBaHKE U CO3IAHUE JIBUTATENIC BHYTPEHHETO CTOPAHHSL.

YTBEepxKIaLO:
3aB. kadeapoit IMC I'.P. MuHraneeBa

MOANHCH pacumudpoBKa MOAMTUCH

Jlara



(I)enepa.ﬂbﬂoe rocyaiapCTBeHHO€ OI0IIKETHOE 06pa30BaTeJ’lLHOC YupekaceHue

@ MUHHCTEPCTBO HAVKU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOU ®EJIEPAIINN
BhICIIEro 00pa3oBaHUSA

KDY «KABAHCKHM T'OCYJAPCTBEHHBI SHEPTETUYECKUIA YHUBEPCUTET»
(@I'BOY BO «KI'9VY»)
HNucTUTyT UTo

Kadenpa«Oneprernueckoe MalmmHOCTPOCHUE
DK3aMeH M0 AUCHUILINHE « QHEPTeTUYECKUE YCTAHOBKHU U JBUTATEIIN»

Bbuaer Ne7

1. Knaccudukarus sHEpreTHIeCKUX YCTaHOBOK M0 Ha3HaueHuto. [IpuMepsr
YCTaHOBOK.

2. KoHcTpyKIus ra3oBbIX TypOUH.

3. [Ipuniun paboThl MapOTYPOUHHBIX YCTAHOBOK.

YTBEepxKaaro:
3aB. kadeapoit IMC I'.P. MunraneeBa
MOJIIIHUCH pacmugpoBKa HOAIHCH
Jlara

(I)eIlepaHbHOC rocyiapCTB€HHOC OI0/I:KeTHOE 06pa30BaTeJ’ILHOQ YupekaeHnue

@ MUHHUCTEPCTBO HAYKH 1 BBICLIIET'O OBPA3OBAHNS POCCUMCKOU ®EEPALINN
BbICLLIEr0 00pa3oBaHus

KIy «KA3AHCKH I'OCYJIAPCTBEHHBIY SHEPTETUYECKHUIA YHUBEPCUTET»
(O®I'BOY BO «KI'DVY»)
HNucTuryT UTo

Kadenpa «HepreTuueckoe MallimHOCTPOCHUE
DK3aMeH M0 AUCUUIIINHE « QHEPTeTHYECKNE YCTAHOBKHU U JBUTATEIN»

Bbuaer Ne§

1. OcHOBHBIE MApaMETPhI SHEPTETUYECKUX YCTAHOBOK M JIBUTATENEH.
D} hHeKTUBHOCTS.

2. KoHCTpyKI1Mst 0CEBOTO KOMITpECCOpa.

3. OCHOBHbIE TTOKA3aTeNU NapOra3oBbIX YCTAaHOBOK.

YTBEepxKaaLO:
3aB. kadeapoit IMC I'.P. MuHraneeBa

TIOJITTNCH pacmugpoBKa HOAIICH




Jlara

MUHHCTEPCTBO HAVKU U BBICILIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPALIUN
®DenepaibHOe rOCyAApCTBEeHHOE 0101 KeTHOEe 00pa3oBaTe/bHOe YUpesKIeHHne
BhICIIEr0 00pa3oBaHUSA

KoYy «KABAHCKH T'OCYJAPCTBEHHBI SHEPTETUYECKUIA YHUBEPCUTET»
(@I'BOY BO «KI'9VY»)
HNucTUTyT UTo

Kadeapa«Ouepreruueckoe MaTuHOCTPOCHUEY
DK3aMeH M0 AUCHUIIINHE « QHEPTeTUYECKUE YCTAHOBKHU U JBUTATEIIN»

Bbuaer Ne9

1. OcHoBHBIE TPEOOBAHUS K MaTepraiaM, UCIOIb3YEMbIM B JHEPTETHYECKOM
MAILIMHOCTPOEHHUH.

2. JIguraTenu Jjisi BETPOYCTAaHOBOK.

3. [Nuxossie ['TY Ha 6aze aBuarMoHHbIX aBuraresneil. [lpunnun nencraus.

YTBEepxKaaro:
3ag. kadeapoit IMC I'.P. MunraneeBa
TOAIUCH pacmugpoBKa HOAIICH
Jlara

(I)eIlepaHbHOC rocyxapCTB€HHOC OI0IZKETHOE OﬁpaBOBaTeﬂbHOC YupekaeHnue

@ MUHHCTEPCTBO HAVKU U BBICILIEI'O OBPA3OBAHUS POCCUMCKOU ®EJIEPALINA
BbICLLIEr0 00pa3oBaHus

KI'yy «KA3AHCKH I'OCYJIAPCTBEHHBIY SHEPTETUYECKHUI YHUBEPCUTET»
(®I'BOY BO «KI'DVY»)
HNucTuryT UTo

Kadenpa«DHepreTuueckoe MamHOCTPOCHUEY
DK3aMEH 10 JUCHUIUIMHE « DHEPreTUYEeCKUE YCTAHOBKHU U JIBUTATEIIN»

Buaer Nel(

1. OGnacTu NCNOIb30BaHUs U HA3HAYEHUE Ta30TYpPOMHHBIX YCTAaHOBOK.
2. DKCIUTyaTallMOHHbIE XapaKTEPUCTUKH LIEHTPOOEIKHBIX HACOCOB.
3. [IpuHMIBI pa3pabOTKU U MPOEKTUPOBAHUS ra30MOPIIHEBBIX TBUTATENCH.

YTBEepxKaaLO:
3aB. kadeapoit IMC I'.P. MuHraneeBa

MOANHCH pacumudpoBKa MOAMTUCH

Jlara
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