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1. TIEPEYEHB KOMITETEHIIUM C YKA3AHHUEM 3TAIIOB UX ®OPMUPOBAHMS B ITPO-
[IECCE OCBOEHH S OBPA3OBATEJILHOM [TPOI'PAMMBI

B pesynbrate ocBoerust OITOIN mo cnernumansHocTn 06yueHus 23.05.01 Hasemusle Tpanc-

HOPTHO-TEXHOJIOTHYECKHE CPE/ICTBA, 00YJAIONIMICA TOKEH OBJIAJACTh CIeMYIOIUMHI Pe3yabTaTa-

MU 00yueHUs 110 AUCLUIUINHE «DHEPreTHYecKHe yCTAHOBKH Ha aJbTEPHATUBHBIX BUJAX TOILIUBAY:

Tabnuua 1.1 — TpeGoBaHus K pe3ysibTaTaM OCBOCHHS AUCIUTUIMHBL

Ta6nmua 2.1 — TTokasaTenu ¥ KPHTEPHUH ONPE/IeICHUs YPOBHS CHOPMUPOBAHHOCTH KOMIICTEHIMH

OITMCAHUME HIKAJI OUEHMBAHUS

2. OTIUCAHME TTIOKA3ATEJIEN M KPUTEPUEB OLIEHUBAHMS KOMITETEHLIMI HA PA3JIMUHBIX DTATIAX X ®OPMUPOBAHMS,

onun MHIH-

Onuenkn ch)OpMHPOBAHHOCTH KOMIETEHIIHIT

Ko n HanmenoBanue

Kox u HaumeHo-
BaHHE MHIUKATO-

IepedeHb mIaHUPyeMbIX pe3yabTaToOB 00y4YEHHUS 11O

KOMITETEHIIUH pa IOCTHXEHHs JACLUTITHHE
KOMIICTCHITHH
TIK-1 TIK-1.1 3nameo:

[IpoextupoBanue
KOHCTPYHPOBAaHUE aB-
TOTPAHCIIOPTHBIX
CpenCTB

u JlemoHcTpupyet

3HAHWE MO0 YCT-
pOMCTBY  KOHCT-
PYKIMHU aBTO-
TPAHCIIOPTHBIX
CpencTB M HX
KOMITOHEHTOB

YcTpoicTBO M IPUHIHKI PpabOThl SHEPTETHYECKUX
YCTQHOBOK Ha aJIbTEPHATHBHBIX BUAX TOILIMBA

Ymemo:

AQHAITM3UPOBATh KOHCTPYKIMH ¥ NPUHIUIT PaOOThI
9HEPreTUYEeCKUX YCTAHOBOK Ha albTEPHATHBHBIX BHU-
JlaX TOIUIMBA JUISA PEIICHUsT IIPOOIIEM IIPH IIPOSKTH-
pOBaHHMM, MOJIEPHU3AINU U SKCILTyaTaI[H
Bnaoemo:

HaBBIKaMM aHAJIN3a KOHCTPYKIUI U TPUHIIMIIA-
paboTBI SHEPTETHUECKUX YCTAHOBOK Ha ajJbTepHa-
THUBHBIX BHJIaX TOILIMBA, OCYIIECTBISTH IPOrHO3UPO-
BaHUE TOCIIE/ICTBUI, HAXOAUTH KOMIPOMHUCCHBIE pe-
LICHUS B YCIIOBUSAX MHOTOKPUTEPUATIBHOCTH U HEOII-

BONURY 1L p Pe3yNbTaThI
-ATOpa JNOCTHIHCHUSA KOMIIC- HEY/OBIICTBOPUTEILHO YOBJIETBOPHTENLHO xopouio OTIHYHO
eHUuH
TIK-1.1 3Hath: Vposenb  3uammit 1o | MunumaneHo  jonyc- | YpoBeHb 3HaHuii 1o ycr- | VpoBeHb 3HaHHit 110

JleMOHCTpHpYeT 3Ha-
HHE II0 YCTPOHCTBY
KOHCTPYKIIMH  aBTO-
TPAHCTIOPTHBIX
CPEJICTB U MX KOMIIO-
HCHTOB

Verpoiiero i npuuuun pago-
ThI JHEPIETHYECKHX YCTAHO-
BOK Ha QlITEPHATHBHBIX BH-
J1ax TOTUHBA

YCTPOHCTBY M NPHHIUITY
PaboThl HHEPreTHUCCKUX
YCTAHOBOK Ha allbTepHa-
THBHBIX BHJaX TOIUIMBA
HIDKE MHHHMaJTBHBIX
TpeGOBaHMii, HMETH Me-
€10 rpyObIe OmHOKH

THMBIl  ypOBEeHb 3Ha-
HHI 10 YCTPOHCTBY
NPHHLMITY paGorst
SHEPreTHUECKHX  yCTa-
HOBOK Ha abTepHa-
THBHBIX BHJAX TOMTH-
Ba, JOMYIIEHO MHOTO
HErpyobIX OIIMOOK

poiictBy u upuHuMIy pado-
ThI YHEPIETHUECKUX YCTAHO-
BOK HA  QIBTCPHATHBHBIX
BHAX TOMIMBA B OOBEME,
COOTBETCTBYIOMIEM npo-
rpaMMe TIOJTOTOBKH, JIOMy-
IEHO HECKOIBKO HEerpyobIx
ommGoK

YCTPOHCTBY M mpHH-
uuity paboTsl dHepre-
THYECKHX  YCTAHOBOK
Ha  ambTePHATHBHBIX
BHJIaX TOTUIHBA B 00B-
eMe,  COOTBETCTBYIO-
meM nporpaMme Toj-
TOTOBKH, 6e3 ommbok

Vmern:

AHAN3MPOBATH KOHCTPYKLIH-
MU U IPUHLMIT PaGOTHI SHEp-
TeTHYECKHX YCTAHOBOK HA
AILTEPHATHBHBIX BHIAX TOL-
JMBA JUIA PElIeHns npobaem
TIPH TPOEKTHPOBAHHH, MO-
JIEPHU3ALMN H SKCTLTyaTaliu

Tlpu p crau- | IT, 10 Bee | Ty rpUpOBa-

JIaPTHBIX 3ajiad HE NPO- | OCHOBHbIC YMEHHsl | OCHOBHBIC YMCHHs QHAJIM3H- | Hbl  BCE  OCHOBHBIC
JICMOHCTPHPOBAHBI ~ OC- | AHAIM3MPOBATH KOHCT- | POBATh  KOHCTPYKUMHM W | YMCHHS — AQHAIM3HPO-
HOBHbIC YMEHHMsl AHAIM- | DYKUMMH M [IPUHUMI | IPUHLUMN PaGOThI SHEPreTH- | BaTh KOHCTPYKLMHM M
3UPOBATL KOHCTPYKUMHHU | pabOTbI  DHEpPreTHue- | YECKUX YCTAHOBOK HA allb- | NPUHIMI paborst

M NpHHIMN  paboThl
SHEPreTHYECKHX YCTaHO-
BOK Ha aJlbTePHATHBHBIX
BHJIAX TOTIIMBA 115 pe-
menns  npodaeM npH

CKMX  YCTaHOBOK Ha
QTbTEPHATHBHBIX  BH-
JlaX TONIMBA IS pe-
menns  mpodneM mnpH
NPOEKTHPOBAHHMH, MO-

TIPOEKTHP . Mo-
JIEDHU3AIMH M SKCTLTya-
TAlMK, WMETH  MECTO
rpyObie OmmOKH

H o 9KCe-
TUIyaTauuH, — pemieHsl
THTIOBbIE 3a/1a4H C He-
rpyobIMH  OIIHOKaMH,
BBITOJTHEHbI BCE 3a/1a-
HHA, HO HE B TOTHOM
obbeme

TEPHaTHBHBIX BHJAX TOTUIH-
Ba JUIA pemieHus mpoGnem
NpH MPOSKTHPOBAHHH, MO-
JIepHU3AIMH M JKCTUTyaTa-
1HH, PEIIEHBI BCE OCHOBHBIE
3aj1a4 ¢ HerpyOBIMU OMIHG-
KaMH, BBITIOHEHBI BCE 3a/1a-
HHA B TIONHOM OGbeMe, HO
HEKOTOPHIE C HeloYeTaMH

SHEPreTHUECKHX Y-
TAHOBOK Ha ajbTepHa-
THBHBIX BHJAX TOTUIH-
BA JUIA PENISHH TIPO-
G1eM MpH TIPOEKTHPO-
BAHWH,  MOJICpHH3a-
A W OKCILTYaTaliH,
PpeIlIeHBl  BCE  OCHOB-
HbIE 3a71a4M C OT/IENb-
HBIMH  HECYIIECTBEH-
HBIMH  HEJIoueTaMH,
BBIIOJIHEHBI BCE 3a1a-
HUS B IIOJIHOM 0Obeme

PEACIICHHOCTH




Brnazets:
HaBBIKAMH aHATH3a KOHCT-

Mpu pemenun  cTa-
JIapTHBIX 3afad He Tpo-

pyKumit u ‘B
SHEPreTHYECKHX YCTAHOBOK
Ha aTbTEPHATHBHBIX BHIAX
TOTLTHBA, OCYIIECTBIATH MPO-
THO3MPOBAHHE TOCTIE/ICTBHA,
HaXo/Th KOMIPOMHCCHbIE
PeIIeH A B YCIIOBHSX MHOTO-
KPHTCPHAIILHOCTH 1 HEOlpe-
JICIICHHOCTH

JIEMOHCTPHP 6aso-
BbiC HaBBIKM  aHaim3a
KOHCTPYKILHil H NPUHIH-
napaGoThl  SHepreTiue-
CKHX YCTAHOBOK Ha allb-

Hmeeres

TponemorcT, 1

Hbli  HAaGOp HABBIKOB
aHaM3a  KOHCTPYKIHit
M TpHHIMTIApaGoTH!
9HEPreTHUECKHX  YCTa-
HOBOK Ha abTepHa-
THBHBIX BHJAX TOMTH-

Ga3oBble HABBIKH aHajM3a
KOHCTPYKIMIi M TNpHHIMTIA-
pabotbt SHEPreTHYECKHX
YCTaHOBOK Ha aJbTePHATHB-
HBIX BHIaX TOMIHBA, OCY-
WIECTBIAT  MPOTHO3MPOBA-
HHE TOCIE/ICTBHIA, HaXOHTh

TEPHATHBHBIX BHIAX | Ba, OCYNIECTBIATh MPO-
TOTUTHBA, OCYMIECTBIATH | T nocres-
NPOrHO3MPOBAHHE  T10- | CTBHIi, HAXOIUTbL KOM-
crescTBuii, HAXO/UTh | IPOMHCCHBIE pELICHHs

peue- | B MHOTOKpH-
HUSl B YCIOBHAX MHOIO- | TEPHAILHOCTH M HEOIl-
Kpur ™ U He- ™ st

OIPE/IC/ICHHOCTH, MMEIH
MECTO rpydbie OMHOKH

PCLICHHS CTAHIAPTHBIX
3aja4 ¢ HEKOTOPBIMH
HE/I04eTaMH

peleHns B
YCIIOBHSIX ~ MHOTOKDHTEPH-
AIBHOCTH M HEONpE/IeleH-
HOCTH NPH PEUICHHH CTaH-
JIAPTHBIX 3ajlad C HEKOTO-
pbIMH HEZoueTaMU

TIponemoHcTpHpoBa-
Hbl HABBIKH aHaiH3a
KOHCTPYKLIMI H TPHH-
1unapaGoThl  SHepre-
THYECKHX  yCTaHOBOK
HAa  aIbTEPHATHBHBIX
BHJAX TOIIMBA, OCY-
WIECTBIATH MPOTHO3H-
poBaHHE  TOCIENCT-
BUI, HAXOIUTb KOM-
HPOMHCCHBIC PEILICHHS
B YCIOBHAX MHOIO-
KPHUTCPHAILHOCTH M
HEONPEJIENICHHOCTH
OpH  pellCHHH  He-
CTaHJApPTHBIX 33/
Ge3 owmnbok u Hemo-
ueron

3.

TUTIOBBIE KOHTPOJIBHBIE 3ATAHVISI I MHBIE MATEPUAJIBI, HEOBXO/IU-
MBIE J1JI1 OUEHKU 3HAHWM, YMEHUH, HABBIKOB U (MJIX) OIIbITA JEATEJIb-

HOCTH, XAPAKTEPU3VIOIINX STAIIBI ®OPMUPOBAHM S KOMITETEHIIMI B

MTPOLIECCE OCBOEHM S OBPA3OBATEJILHO ITPOTPAMMBI

Tabnuua 3.1 — TunoBbie KOHTPOJIBHBIC 3a/1aHHSI COOTHECEHHBIE C MHMKATOPaMH J10C-

TH)KEHUS KOMIIETSHIIUI

Onucanye MIKadbl OICHUBAHUS

1. O1ieHKa «HEY/IOBICTBOPUTEIILHOY» CTABHTCS CTYJICHTY, HE OBJIaJICBIIEMY HH OJIHUM M3 3JICMEHTOB KOMIICTCHIIMH, T.¢. 0OHapyKHBIIEMY CyIe-
CTBEHHBIE NPOOEJIBI B 3HAHUM OCHOBHOTO MPOTPAMMHOTO MaTepHajia Mo AMCUHUILIMHE, JOMYCTUBIIEMY TIPMHIMITHAILHBIE OMIMOKH MPH MPUMEHEHUH
TEOPETHYECKHX 3HAHMI, KOTOPBIEC HE MO3BOISIOT €My HPOJIOIIKUTE O0yUEHHE MM NPUCTYIHTD K IPAKTHYECKOH JEATENBHOCTH O€3 0MOIHUTENBHOM

TIOATOTOBKH 10 JIAHHOH JIUCIIUIUIHHE.

2. OleHKa «yJ0BJIETBOPHTEIIBHO» CTABUTCA CTYJCHTY, OBJIAJICBIIEMY JICMEHTAMH KOMIICTCHIIMH «3HATh», T.¢. NPOSBUBIIEMY 3HAHHS OCHOBHOTO
MPOrpaMMHOr0 MarepHala 10 AMCUUIUIMHE B 00beMe, HEOOXOAMMOM Ui MOCICAYIONIEro 00y4eHHs! U NMPEACTOSALICH NPAKTHYECKOH NESITEIbHOCTH,
3HAKOMOMY C OCHOBHO# PEKOMEHIOBAHHOM JIUTEPATyPOHi, JOIyCTHBIIEMY HETOYHOCTH B OTBETE HA JK3aMEHE, HO B OCHOBHOM 00afaromeMy Heo0xo-

JIMMBIMH M JUIS MX yCTP

TIPH KOPPEKTUPOBKE CO CTOPOHBI 3K3aMEHATOpa.

3. OleHKa «XOPOIIO0Y» CTABUTCS CTYJCHTY, OBIAJCBIIEMY 3JIEMEHTAMH KOMIICTCHIIMH «3HaTh» H «YMETh», NMPOSBUBIIEMY IOJHOE 3HAHHE TPO-
TPaMMHOIO MaTepuala 10 JUCLUUILIMHE, OCBOUBIIEMY OCHOBHYIO PEKOMEHI0BAHHYIO JINTEPATypy, OOHAPYKUBIIEMY CTAOMIbHBIH XapakTep 3HAHUH 1
YMEHHIT H CHOCOOHOMY K MX CAMOCTOSTEIBHOMY IPHMEHEHHUIO U OOHOBICHUIO B XO/€ MOCICAYIOMIEro 00Y4EHUs M MPAKTHICCKOM JESTEIbHOCTH.

4. OrleHKa «OTIMYHO» CTABHTCS CTYJICHTY, OBJIAJEBIIEMY JIEMCHTAMH KOMIICTCHIIMH «3HATh», KYMETb» H «BJIaJICTh», MPOSBUBIIEMY BCECTOPOH-
HHE M TIyOOKHE 3HaHHA MPOrPAMMHOIO MaTepHaia 10 JMCIHMILIMHE, OCBOMBIIEMY OCHOBHYIO H JIONIOJNHHTENBHYIO JHTEPaTypy, 0OHapyKHBLIEMY
TBOPYECKHE CIOCOOHOCTH B TIOHUMAHHUH, U3JIOKCHUHU U IIPAKTUYECCKOM HUCIIOJIb30BAHUHU YCBOCHHBIX 3HAHUI.

5. OueHKa «3auTeHO» COOTBETCTBYET KPUTEPHSIM OLEHOK OT KOTIMYHO» JI0 KYAOBIETBOPHTEILHON.

6. OLeHKa «HE 3a4TCHO» COOTBETCTBYET KPUTECPHUIO OLICHKH «HCYIO0BJICTBOPHUTEIIBHO».

l/lequ(aTop JOCTHXKCHUA KOMIICTCHIIUN

JKCHUS KOMIICTCHIIUN

MK-1.1

JleMOHCTpUpYET 3HaHME IO YCTPOHCTBY
KOHCTPYKLMH aBTOTPaHCHOPTHBIX CPEICTB
U UX KOMIIOHEHTOB

Bompocs! k 3a4eTy B TECTOBOH (opMe:

patopHbIX paboT
Bompoc Ne 1-49; 1-67

9.
10
11

12.
13.
14.

15

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

IIpuMepHbIe BONPOCHI K MPOMEKYTOUHOM aTTeCTALUI

. OHepreTuka u obmiectBo. CTpyKTypa MHPOBOTO SHEPIeTHUECKOT0 OajaHca.

ToruBo — sHEpreTUYecKUe pecypehl U UX UCIOIb30BAHUE.

. Ctpykrypa ToruBHoro 6ananca Poccun.

Tsépoe, xkuaKoe U Ta3000pa3HOE TOIIUBO.
IMoaroroska TonnuBa K cxxuranuio. Cyxas neperoHka TBEpJOro TOILINBA.

. Knaccuduxanus nsurateneil 1 SHEPreTHUECKUX YCTAHOBOK.
. ITaporypOuHHas ycTaHOBKa.
. 'a3oTypOHHHas ycTaHOBKA.

TemnsoBbie TypOOMAIIIHHBL.

. Pewrerku Typ6omariuH.

.PaGounii npouecc B cTyneHsx NapoBbIX ¥ ra30BbIX TypOuH. CTeneHb napLuuaib-
HOCTH.

BHyTpeHnHHi OTHOCHTENBHBIN KIIJ.

Pabounii nporiecc MHOrocTyIeHYaThIX apOBBIX U Ta30BbIX TypOUH.

[TapoBbie TypOUHBI — 0COOEHHOCTH KOHCTPYKIUH. CXEMBI POTOPOB.

. l'a3oTypOuHHBIE YCTaHOBKU.

[MTapoTypOHHHBIE YyCTAHOBKH HAa OPraHW4€CKOM TOILIHBE.

PereneparuBHbie 0TOOPBI Mapa.

I'TY 3amMKHYyTOrO IIMKJA.

KoMOuHupOBaHHbIE YCTAHOBKH.

[puHIMIHAIBHBIE CXEMBI IAPOTa30BbIX M IA30I1aPOBBIX YCTAHOBOK.

SlnepHslil peakTop B KOMOMHUPOBAHHBIX YCTAaHOBKAX.

ConHevHasl )HEProyCTaHOBKA.

[Tpo6aembl pa3BUTHS SHEPIETHYECKHX MAILHUH.

OCHOBHBIE IOTPEOUTENHN TEMIOBOH M AIEKTPHUECKOI SHEPTHUH.

Temnnossie anexrpuyeckue ctaniuu (TOC).

OneKTpoCcTaHIMI ¢ KOMOMHUPOBAHHOI! BbIpaOOTKOI Tema u snekrposneprun (TOLL).
OueHouHble MoKa3aTean YPPEKTUBHOCTH SHEPreTUUECKUX MAIIHH.
DHTPONHMUHBINA U KCEPreTUYECKHI aHATU3.

OKcepreTHYecKHe U SHTPOIHHHbIE IHarpaMMbl SHEPIeTHYECKUX MAIIUH H YCTaHOBOK.
TepmoanHamMMKa MOIYy4YEHHS XOJIOJA.

NeNe 3atanuii (Bonpocos, OHIICTOB, TECTOB
1 TIp.) JUISl OLICHKHU PE3YJIbTaToOB 00ydeHHs
10 COOTHECEHHOMY MHMKATOPY AOCTHU-

BOHpOCI;I JUISL IPOBEACHUS 3allIUThL nabo-




31. XoJyoauiIbHbIE MAITHHBI.
32. TepmocTaTHpOBaHHE.
33. TenyoBbIe HACOCHI.
34. Oromenue.
35. Bentusanus (ecTecTBEHHAs!, BEIHYXK/ICHHAS ).
36. KonauunoHnpoBaHie BO3AyXa.
37. XonoanIbHbIE MAIMHBI U UX TIPUHIMIIBL 1EHCTBHA.
38. LIMKIIBI XOJIOUIBHBIX MAIIHH.
39. Ilporeccsl MOMyYeHHsI X001 B IUKJIAX CKATUS Ta3a U €ro OXJIAXKICHHS.
40. [IpenBapuTesIbHOE OXJIAXKAEHUE.
41. IlpuHuMn AeTaHAUPOBAHUS.
42. Ilpouecc BrIXJIONA.
43. TIpomecc SHEPreTHUECKOTo pa3eieHus.
44. TepMOJMHAMHUYECKOE COBEPIICHCTBO PEANBHBIX XOJIOJHIBHBIX MAIINH U KPHOTCHHBIX YC-
TaHOBOK.
45. KpuocrarupoBaHue.
46. OxnaxaeHue U 0KIKEHNE Ta30B.
47.T'TY OAO HIIO «Catypn».
48. BiusiHue paboThl SHEPTeTUUECKUX YCTAHOBOK Ha OKPYIKAIOILYIO CpEy.
49. Tlytu noBeiieHUst 3PPEKTUBHOCTH SHEPTrOYCTAHOBOK.
KPUTEPUH OLIEHUBAHMS KOMIIeTeHIii (pe3yIbTaTOB)
OrieHKa 3a OTBETHI CKJIaIbIBAETCS U3 CIEAYIOUINX MOKa3aTeNeH:
TBEp0E CHCTEMAaTH3UPOBAHHOE 3HAHHE MaTepHaa;
TOYHOCTb, YETKOCTb U Pa3BEPHYTOCTh OTBETOB CTYJICHTa Ha BOIIPOCHI;
JIOTHKa M3JI0KEHUs MaTepuana;
YMEHHE CaMOCTOSITEIIBHO MBICIHTh U TIPABHJIBHO JIENaTh BBIBOJIBI;
UCIOJIb30BaHUE COOTBETCTBYIOLICH TEPMHUHOJIOTHH, CTHIIS U3JI0KECHUS;
OMHUCAHNE IIKAJBI OLIEHHBAHUS
OTBETHI OLIEHUBAIOTCS HA «3aYTCHOY, «HE 3aYTCHO». «3aYTEHO» BBICTABIIIETCS, €CIIU
OTBETHI COOTBETCTBYIOT OOJBIIMHCTBY U3 IIEPEUNCIICHHBIX BBIIIE KPUTEPHEB.

KoHTpo/1bHbIe BONPOCHI ISl IPOMEKYTOYHOT'0 KOHTPOJISt
1. YpaBHeHHe nepBoro Hauana TEPMOAUHAMHUKY JUIS OTOKA (YpaBHEHUE SHEPTHU).
PaboTa nporankuBaHus U TeXHHYECKas pabora.
Vpasuenue beprymmm.
Como u nuddyszop.
Hcreuenue rasa u3 Cy>KMBAIOLIErocs COILIA.
Kpusuc Teuenus.
Kputnaeckast CKOPOCTb X KPUTUUECKHE ITAPAMETPBIL.
AnunabarHoe TeueHue B coruie. CKOPOCTb U PacXoj ra3a NpH aJuadaTHOM UCTEYESHHH.
VpaBHenue oOpalenus Bo3aeicTus Bymnuca.
10 Pacuer ucteueHus napa u3 Cy>KMBaIOLIET0Cs COILIA.
11 Como JlaBams. Pacuer comuia JlaBans aj1g uaeaabHOTO rasa.
12 Pacyer ucreyeHHs1 BOASHOIO Mapa U3 CY>KHBAIOLIErocs cora U comna JlaBans ¢ mo-
MOIIIBIO TAOJHII H 1,S-HarpaMMBbl.
13 I'azoauHamuueckue QYHKUUH A1 M309HTPOITHOTO TEUESHHUS.
14 Jpoccemuposanue. Dddexr Jxoyni—Tomcona. Temneparypa HHBEpCHU.
15 M3o0paxeHue mporiecca JpocCeTMpOBaHUs B 1,8-IMarpamMmme.
16 IlpakTuueckoe npuMeHeHHe Apoccenb 3 heKTa.
17 TlopuHeBoit kommpeccop. [Tpunumnn neiictus. Paborta cxxatust B kommpeccope.

18
19
20
21
22
23
24
25
26
27

28
29

30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

61

62
63

BpenHoe npocTpaHCTBO U €ro BIUsIHUE HA paboTy KOMITpeccopa.
MHorocTtyneH4aThIii KOMIIPECCOp ¥ ero pabounii mpomuecc.

P,V u T,S-nmuarpaMMbl OIHOCTYIIEHYATOTO0 ¥ MHOTOCTYTIEHYAaTOr0 KOMIIpEccopa.
Iuker nopumaessix apurareneit (JABC).

I{uKibl ra30TypOUHHBIX JIBUraTeNei.

Huxnsr BP/I.

Ilukn Penkuna u ero aHamus.

BiistHne HavalbHBIX M KOHEUHBIX IIapaMETPOB Ha TEPMHYECKUH KIiJ IuKIa PeHKuHa.
IlapoBas 1 razoBasi TypOUHa.

OTHOCHUTENBHBIA BHYTPEHHUI 1 OTHOCHTENBHBIH 3(D(QEKTUBHBIN KI1J TapOBOH TypOU-
HBI.

N3obpaxenue uukia Penkuna B P,V ; T,S u 1,S-nnarpammax.

IIyTy moBBIMIEHNS! SKOHOMUYHOCTH HAPOCHIOBBIX YCTaHOBOK; PETCHEPATHBHBIN IT0-
JIOTpEB MUTATEIbHON BOABI; IPOMEXKYTOUYHBIN MOAOTPEB Mapa.

KombunnposanHble nukibl. [lapora3oBsie 1 ra30mapoBbIe UK.

OCHOBBI TEMIO(UKALHH.

Iukne! ycranoBok ¢ MI'Jl - reHepaTopamu.

[loHsATHE O IMKIIaX ATOMHBIX CHJIOBBIX YCTAHOBOK.

I{uKkap! X0NMOAUABHBIX MalIMH. VX TepMOIUHAMUYECKUN aHATIH3.
BosayurHo-komnpeccopHast X0JI0 MIbHAS MaIllHA.

XonoaunbHbI K03 durmenT. Xoaoa0npon3BoUTeIbHOCTS.

ITapoxomnpeccHOHHAas XOJIOIMIbHAS MaIlIUHA.

TepMonuHaMuKa NapOKOMIIPECCHOHHON XOIOIUIBHONW MallIMHBL.

XagareHTsl U UX XapaKTEPUCTHKU.

Ab6copOLrOHHAs XOJI0ANIbHAS MaIIMHA.

[Tapo3xeKkTopHas XOIOAMIbHAS MalIAHA.

Coxmxenue ra3os. Hukin JIunge. LHukn Knoara u Kanuip.

TepmoTrpanchopMaTOpbl U TEPMOJMHAMHYESCKHE OCHOBBI HX paOOTBHI.

I'ny6okoe oxnaxnenue. Kprorenunka.

CxeMa M MPHUHIHI paOOThI TYpOHHBI.

Crynenu typ6unsl. [Iporecchl B comIoBOM anmnapare 1 B KaHajlax pabodero Koiyeca.
TpeyronpHUKH cKOpocTeid, popmyrna Diiepa.

AKTHBHAs ¥ PEaKTUBHAs CTYIICHU JIaBJICHUS, CTETIEHb PEAKTHBHOCTH.

CryneHb CKOPOCTH.

M3MeHeHne CKOPOCTH U IaBJICHUs Mapa 10 JUINHE Pa3IndHbIX CTyTIEHEH.

OrtHomenue ckopocreit U/Cy 1 ero BIMsHHE Ha KILJ CTYIIEHH.

OOBsicHUTE HEOOXOJMMOCTh B MHOTOCTYIIEHYATHIX TYpOUHAX.

OTHOCHUTENbHBIC M a0COIOTHBIE KII/I TAPOBBIX TYPOHH; TEINIOBOW OanaHc.
Konnencarop u ero TernoBoii 6anaHc, KpaTHOCTh OXJIaXICHUS.

OO6JacTH NPUMEHEHHS ¥ TIEPCIEKTUBBI Pa3BUTHUSI ITAPOBBIX TYPOUH.
MsHorocTtyneHuarbie napoBble TypOHHBI, PEryIUPOBAHUS MOIHOCTH.

XapakTepHbIe ITapaMeTpsl TypOUH.

TlonsTHE O MpenenTbHOM MOIIHOCTH TYPOUHBI.

CxeMsblI 1 OCHOBHBIE n1eMeHThI [ TY.

Bri6op crenenu mosbimeHus aaBieHus B kommpeccope I'TY no makcumymy yzaenb-
HOH padOThI U [0 MAKCUMYMY KILJI.

Haiite onpenenenune s3¢pdexrupaomy krn I'TY. Kak Bimsier Ha Hero TeMieparypa rasa
nepen TypOuHOI.

IIpuBenuTe 3HaYeHUS XapaKTEPHBIX apaMeTPOB COBpeMeHHBIX [ TY.

Vxaxute obnactu npumenenus I'TY ¢ perenepauuei rema.



64 Mzo0pasute coBpemenHbie cxembl [ TY ¢ pereneparueii Tema.

65 H3obpaszure T,S n i,S-auarpammel ['TY ¢ perenepanueii remna.

66 Hapucyiite cxemy 3aMkHyToro mukna I'TY u ykakuTe Ha ero JOCTOMHCTBA U HEJIO0C-
TaTKH.

67 Ilapora3oBble ycTaHOBKH. CXeMa ¢ BEICOKOHAMIOPHBIM I1aPOr€HEPATOPOM.

3anauu 115 caMONpPOBEPKH
1. Cmecs, coctosimast u3 2 Kr a3oTa U 18 kr Bogoposa, uMesi HadaJlbHble TapaMeTphl — JaBiie-
Hue P1=5 MIla u Temneparypy 27°C, pacimpsieTcs pu MOCTOSHHOM JaBIEHUU 10 00bEMa
Vo=xVy, tne x=3,5, a 3aTeM OHa pacuIMpseTcs B MOJUTPOIHOM Tpouecce PV =const 10 06b-
éMma V3: X Vz.
OrmnpenenuTs ra3oByl0 IOCTOSHHYIO CMecH, €€ HadalbHbl 00bEM V|, INIOTHOCTH HPH HOP-
MaJlbHbIX YCJIOBUSX, MTAPaMETPbl CMECU B COCTOSHUSX 2 M 3, H3MEHEHHE BHYTPEHHEH 3HeEp-
TUU, SHTAJBIMU, SHTPOIMH, TEIUIO U paboTy pacmupeHus B npoueccax 1-2 u 2-3. HM3o00pa-
3uTh npoueccel B P,V u T,S — quarpammax. Cy u C, cuuTaTh NOCTOSHHBIMU U B35Th U3 Ta0-
JIUIL.
2. Bopgsnoit nap ¢ HauansHbIMH apamerpamu Py = 5 MIla u crenenu cyxoctu  =0,9, Harpe-
BAeTCsl MPH MOCTOSHHOM JIaBJICHUH 10 TEMIEpaTyphl t; = 300°C, satem JIpOCCeNupyeTcs: 10
nasinenus P; = 1,4 MIla. Ilpu P; map nogaercs B coruto JlaBans, rae pacmupsiercst 10 AaBiie-
nus P4 = 5 xIla. Mcnone3ys i,s — quarpaMmy BOJSIHOTO [apa ONPEEIUTb!
— KOJIMYECTBO TEIIa, MOJIBEACHHOr0 B pouecce 1-2;
— U3MEHEHHE BHYTPEHHEH PHEPrUU U 3HTPOIHH, a TaK)Ke KOHEUHbIC MTapaMeTpbl U CKOPOCTh
Ha BbIX0Jle U3 coIula JlaBass, mapaMeTphl apa U CKOPOCTh B KDUTHYECKOM CEUEHHUHU COILIa, a
TaKKe Pacxo]] Mapa B MPOLECCe M30IHTPOIHOTO paclIupeHus 3-4, eciii M3BECTHA IUIOMIAAb
MHHHUMAJIBHOT'O CEUCHUS COTLIA frpiy = 60 oM.
3. Jlnst SKCTIEpUMEHTOB HeoOXoauMo UMeTh pacxod G Kr/c Bo3ayxa ¢ mapamerpamu Py = 20
MIla u t, = t; = 27°C — TeMIIepaTypa OKpy»Karomel cpeabl. PaccunraTte MHOrOCTyIIEHUATHIN
KoMmItpeccop (6e3 yuera TpeHHs M BPEIHOrO MPOCTPAHCTBA): ONMPEACIUTh KOJMYECTBO CTyIIe-
Hell KoMIpeccopa, CTENEHb MOBBIIICHUS JaBJICHHUS B Ka)JOH CTYMEHH, KOJIUYECTBO TEIlIa,
OTBEJCHHOE OT BO3/lyXa B MIMHIPAX KOMIIPECCOPA U B MIPOMEKYTOUHBIX U KOHEYHOM XOJIO0-
IUIbHUKAX (IPH OXJIXAEHWH 10 t)) U MOIIHOCTHIO NPHMBOJAA, €CIM JABJIECHHE BO3JyXa Ha
BXOJIE B IIEPBYIO CTyneHb komnpeccopa P=0,1 MIla. JlomycTiMoe NOBBILIEHHE TEMIIEPATY-
PBI BO3yXa B KOKJOU CTyIIEHU At=210"C, a noxasarens MOJUTPONBI cxatus n=1,33.
4. s teopetnueckoro mukina ['TY ¢ nogsonom teruia nmpu P=const onpenenuTts mapamerpbl
pabouero Tena B XapakTEpHBIX TOUKAaX LUKIA, MOABEICHHOE U OTBEAECHHOE TEILIO, paboTy U
TepMHMYECKHI KIJ MKJA, eclau HadaiabHoe naBieHue P1=0,1 MIla, navaneHas temmnepaTypa
t,=27°C, cTeneHb MOBBINICHHS IaBICHUS T=8, TEMIIEPaTypa ra3a mepes Typounoi t;=700"C.
ornpenenuTh TeopeTuueckyro momrHocTb ['TY mpu pacxone Bozayxa G=100 kr/c. M306pa3uts
cXeMy W LMK ycraHoBku B P,V u T,S-nuarpammax.
5. IMap ¢peona-12 npu Temmneparype t,=-20°C MIOCTYMaeT B KOMIPECCOp, I7I€ NU30IHTPOITHO
CHKHMAETCS [I0 JIABJICHHS, TIPH KOTOPOM €ro TeMIIepaTypa cTaHoBHTCs paBHoii th=15°C, a cre-
NeHb CYXOCTH napa x,=1. M3 kommpeccopa GppeoH nocTynaer B KOHAEHCATOP, T€ IPHU I10CTO-
SIHHOM JIaBJICHUH 00pAaIaeTcsi B XKUIKOCTD, I10CHIE Yero aanadaTHO paciiupsieTcsi B Apoccene
JI0 TeMIeparypsl t4=t;. OnpeneauTs XoI0AMIbHbI KO3 (UIHNEHT yCTaHOBKH, MacCOBBII pac-
xoJ] hpeoHa, a TAKKE TEOPETHICCKYIO MOIIHOCTh IIPUBOJIa KOMIIPECCOPA, €CITH XOIO0JO0IPOU3-
BonuTeNnbHOCTh yctanoBku Q=300 kBT. M300pa3ute cxemy yctanoBku u e€ uuki B T,S u 1,S-
JarpaMMax.
6. PaccunTath ¥ MOCTPOUTH B MacuiTabe TPEeyroJbHUKH CKOPOCTEH Iapa Ha BXOJE M BBIXOJE
u3 pabouero Kojeca CTyIeH! TypOuHSbI 0 3aaaHHOMY AaBienuto P1=2,0 MI1a, ,=340°C napa
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nepeJ| CTYNEHbIO, JaBIEHHIO mapa 3a cryneHblo Pr=1,4, crenenu peaxrusHoctu p=0,50 u
cpenHeMy nuameTpy pabouero koneca d. IloctpouB Tpeyronbhuku onpenenure (mo ACu)
OTHOCHTENBHBII KIJ| Ha JlonaTtkax (Mo,) B cTyneHu. HallTu naBieHue mapa B 3a30pe MEXIY
COILIOBBIMU M PabOUMMHU JIOIATKaMH U BBICOTY BBIXOJHOM KPOMKH COILIOBOM JIONATKH /. mpu
3aJaHHOM pacxojie mapa uepe3 cryneHb G=700 1/4. YacTora BpaiieHus: TypOuHbl n=50 ¢l
BeluuuHbl yriia HAaKIOHA COMIOBBIX jomaTok oy=20°, yrma BeIxoga M3 pabouero Koieca
B,=20°, k03 pHIHEHTOB CKOPOCTH B COMmIOBBIX $=0,97 1 paGounx y=0,97 Tonarkax.

7. ITapoBas TypOuHa 0e3 pereHepaluy Tera paboTaeT Ha ApocceabHOM pesxume. [TapameTpsl
napa nepeq kiana€oM: nasieHue P;=12 MIla u temnepartypa tI:SSOOC. 3a KJ1anaHoM JiaBJje-
Hue noHmxkaercst 1o 0,7P; Mlla. Onpenenurs pacronaraeMblii 1 JIeHCTBUTENbHBIH Tepenan
SHTAJBIINK B TypOUHE, €€ BHYTPEHHIOI MOIIHOCTh M MapaMerpsl mapa (SHTAIBIUIO U CTe-
[eHb CYXOCTH) B KOHILIE PACIIUPEHHMs Mapa MpH JaBIeHUU mapa B KoHaeHcartope P,=4 Mlla,
OTHOCHUTEJIBHOM BHYTPEHHHUM KIII Moi = 0,80 1 pacxoze napa uepe3 typbuny G=400 1/4. On-
peIenuTh TaKKe PAcXoJl OXJIAKIAIOMIEH BOABI M KPaTHOCTh OXJAXIECHHS B KOHJEHCATOpe,
eciu Temmepatypa Boabl Ha Bxoze 12°C, a Ha Bbixozne — Ha 3° HIDKE TeMIIEpaTyphI HACHIIICH-
HOTO Mapa MpH AaBjieHun P,. Pacuer mpousBecTy npu NOMOIIH 1,S-1uarpaMMbl U rpaduyecKu
n300pa3uTh CXeMy pacuera.

8. Paccunrath 1 nocTpouTh (B MacimTabde) rpapux 3aBUCUMOCTH 3P (EKTHBHOU paboThl [, H
3¢ GEKTUBHOTO KM M ra30TypOMHHON yCTaHOBKHM 0Oe3 pereHepanuy TeIia OT CTENEHH I0-
BBIIICHUS AaBJICHUs B Komrpeccope ©=P»/P| npu nocTosSHHOM 3HaueHUH TEMIIEpaTyphI epest
Typ6unHOi t,=850°C M mocTOsHHOM amMaGaTHBIX KIj TYpOHHBI 1,=0,9 M KoMmpeccopa
M=0,81. TIpy pacuerax mpHHSsTH TeMIEpaTypy nepes kommpeccopom t=17°C, Teruoemxocts
pabouero Tena C,=1,05 x/Ix/(xr K), noxasarens ajmadarsr k=1,35, mexanndeckuit kg I'TY
Nv=0,98. Pacuersr npomsBectn g 3HaueHmit m=5,10,15,20,25. Haiitn 3HaueHue m ontim.
Omnpenenutsb pacxon raza G, odecrnieunBaroniuii 3aganiyro momHocts ['TY Ne u onpenenuts
Joxro pabors! TypouHsl I'TY, 3aTpaunBaeMyto Ha nmpusoj kommpeccopa (fi/ly).



4. METOAMYECKHE MATEPHAJIBL, OTIPEJEJIAIOIAE ITPOUEAYPBI OLIEHUBA-
HW 3HAHWY, YMEHWI, HABBIKOB U1 (MJIX) OIIBITA IEATEJIBHOCTH, XAPAK-
TEPU3VIOINX STAIIbI @OPMHWPOBAHMA KOMIIETEHLIH

IIpuBoAsATCS BUABI TEKYLIETO KOHTPOJIS U KPUTEPHU OLICHHBAHUS Y4EOHOM JesTelNb-
HOCTH I10 K2)KIOMY €€ BHY [0 CEMECTPaM, COIIACHO KOTOPBIM MPOUCXOJUT HAUUCICHHE CO-
OTBETCTBYIOLIHUX 0AJIOB.

Jlekiuu OLIEHUBAIOTCS 110 MOCEIAEMOCTH, aKTUBHOCTH, YMEHHUIO BBIACIUTH TIIABHYIO
MBICIIb.

JlabopaTopHbIe 3aHATHS OLICHUBAIOTCS 110 CAMOCTOSITEIBHOCTH BBIIOJHEHHSI PaOOTBI,
IPaMOTHOCTH B O()OPMIICHUH, IPABUIBHOCTH BBITIOJHEHUSL.

CamocTosiTenbHas pabdoTa OLIEHMBAETCS IO KA4eCTBY M KOJIMYECTBY BBIOJIHEHHBIX
JOMAIIHHUX paboT, IPaMOTHOCTH B OpOPMIICHUH, TPAaBUIBHOCTH BBIIIOIHEHHUSI.

IIpomerxyTouHast aTTecTalys NpoBouTcs B hopMme 3auera.

Kpurepuu oneHku 3auera B TECTOBOU (hopMe: KOJIMYECTBO OAIIOB MM 3a4eT WM He-
3aueT. JIyisl moydeHHs: COOTBETCTBYIOLICH OLIEHKU Ha 3a4eTe M0 KYpPCY HCIOJb3yeTCsl HAKO-
NUTEIbHAs CHCTeMa OalIbHO-PEHTHHIOBOM paboThl CTyeHTOB. MToroBas oneHka cKiaabiBa-
€TCsl U3 CyMMBbI 0AJUIOB HJIM OLICHOK, MOJYYESHHBIX [0 BCEM pasjeiiaM Kypca U CyMMBbI 0ajuioB
MOJTy4eHHO Ha 3a4eTe.

Kputepuu oLieHKH ypOBHS 3HAHHMI CTYIEHTOB C UCIOJIb30BAaHUEM TECTa Ha 3a4eTe IO
y4eOHOH TMCIUIUINHE

Onenka XapaKTepuCTUKH OTBETA CTY/ICHTA
3auer Bonee 51 %
Hesauer Menee 51 %

KonnuecTBo 6amioB u Oll€HKa HCYAOBJICTBOPUTCIILHO, YAOBJICTBOPUTCIIBHO, XOPOIIO,
OTJIMYHO ONPEACIAOTCA MPOrpaMMHBIMHU CPEACTBAMH I10 KOJTMYECTBY MMPABUJIBHBIX OTBETOB K
KOJINYCCTBY cnyqaﬁﬂo BI;I6paHHI>IX BOIIPOCOB.

Kputepuu onieHnBaHus KOMIETEHINN CEAYIOMINE:

1. OrBeThl UMEIOT MOJHEIC peleHus (¢ IPaBHIBHBIM OTBETOM). X comepxaHue cBHue-
TENBCTBYET 00 YBEPEHHBIX 3HAHHMAX OOYYaroLIerocs W O €ro yMEHHH periaTh mpodec-
CHOHAJIbHBIC 33]Ja4H, OLICHUBACTCS B 5 0a/LIOB (OTIMYHO);

2.  bonee 75 % OTBETOB HMMEIOT MOJHBIE peEIIEHUs (C MNPaBUIBHBIM OTBETOM). Mx
coziepKaHNue CBUJIETENBCTBYET O JOCTATOYHBIX 3HAHMAX OOYJAIOLIErocs M €ro yMEeHUH
pemiaTh npodeccuoHanbHble 3a4a4n — 4 Oaa (XopoLo);

3. He menee 50 % oTBETOB MMEIOT HOJHbIE pelleHHs (C MpaBUIbHBIM OTBeTOM) MX
Coziep’KaHNUE CBHAETENBCTBYET 00 YJOBICTBOPUTEIBHBIX 3HAHUAX OOYYAIOLIErocs U O
€ro OrpaHMYeHHOM YMEHMHU pellaTh NPOQecCUOHANbHbIE 3aaul, COOTBETCTBYIOLIME
ero Oyayuiei kBanudukauu — 3 0ania (yI10BJIETBOPHTEIBHO);

4.  Menee 50 % OTBETOB MMEIOT pELICHUS C MpPaBHIBHBIM OTBeTOM. KX conepxaHue
CBHUZCTEIBCTBYET O CNabbIX 3HAHHAX OOYYalOIErocs M €ro HEYMEHHH peIlaTh
npodeccroHanbHble 3a1a4u — 2 6ania (HeyIO0BICTBOPUTEIBHO).
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