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1 IlepeyeHb MJIAHHPYEMBIX Pe3yJabTATOB O0y4YeHHS MO JMCIHHUIIHHE, COOTHECEHHBIX C IJAHMPYEMbIMH pe3yJbTATAMH OCBOEHMS
o0pa3oBaTe/ibHOI NPOrpaMMBbl
B pesynsrate OCBOEHHs O00pa30BaTENBHONW NpPOrpaMMbl Gakanaspuata oOydarommiics JIOJDKEH OBJIAJETh CIEAYIOIIMMU pe3ylibTaTaMud OOydeHHUs 110

JUCHUITIIIMHE

Ko n HaumeHoBanue
KOMIIETEHIINU

KOI[ U HAMMCHOBAHUC MHAUKATOpA
JOCTHIXKCHUA KOMHGTCHHI/II/I)

I[InaHUpyeMbIe pe3yIbTaThl 00yUeHHUS (1ECKPUNITOPHI)®

[1K-6

Crioco6eH pa3pabaTsiBaTh
Ppabo4yro MPOEKTHYIO U
TEXHHYECKYIO JJOKYMEHTALHIO,
NPUHUMATh y4acTe B paboTax
TI0 PacyeTy U MPOEKTUPOBAHHIO
JleTanei u y3ioB
MAaIIHHOCTPOUTEIBHBIX
KOHCTPYKIIM B COOTBETCTBHH C
TEXHUYCCKHUMU 3aJaHUAMU U
HCTIOJIb30BaHUEM CTAaHIAPTHBIX
CPEICTB aBTOMATH3AIUH
HPOEKTHPOBAHHUS

I1K-6.6

VYyactue B paboTax Mo JOBOAKE U OCBOEHHUIO
TEXHOJIOTHUYECKUX ITPOIECCOB B XO/IE
MOJITOTOBKHM MPOU3BOJICTBA HOBOM
MPOAYKIIAH, TPOBEPATH KAYECTBO MOHTAXKA U
HaJaJKU TIPU UCTILITAHUSIX U CIAY€ B
AKCIUTYaTaIMI0 HOBBIX 00Pa3IIOB M3/ICTIH,
y3JI0B U JIeTajel BhIITyCKaeMoW MPpOAYyKIINH;

3HaTh:

Meronp! moucka nH(GopMaIK B KOMIbIOTEpHBIX ceTsx (3H-1);

Ymersn:

CaMOCTOSTENBHO MMOJTy4YaTh HOBBIC 3HAHUS C UCIIOIB30BAHUEM COBPEMEHHBIX
o0pa3oBaTeIbHBIX HH)OPMAIIMOHHBIX TexHONIOTHH (V-1);

Bnapern:

CTaHJapPTHBIMH CPEICTBAMH TTOMCKa HH(POPMAILIMK B KOMITBIOTEPHBIX ceTsax (H-1).

TIK-7

Crioco0eH MpUHUMATh y4acTre
B paboTax 1o pacyery u
MPOEKTUPOBAHUIO JIeTaNIEN U
Y3JI0B MAIlIMHOCTPOUTEIBHBIX
KOHCTPYKIIMI B COOTBETCTBUU C
TEXHUYECKUMU 33JJaHUSIMH U
KCIIOJIb30BAaHUEM CTaHAAPTHBIX
CpEACTB aBTOMATU3AIIU
MPOEKTUPOBAHUS

IK-7.5

CriocobeH TpOBOAUTH  TEXHOJIOTHYECKHE
pacueTsl Macco- U TEIIOOOMEHHOIro
obopynoBaHus

3HATE:

MeTo/1bI ¥ HOPMBI pacyeTa U MPOEKTUPOBAHMS MaIlInH U amnmaparos (3H-2);

YMmeThb:

MIPUMEHATH COBPEMEHHBIE METO/IbI HCCIIeIOBaHUM ITpH padoTe HaJl MHHOBAIIHOHHBIMHA
npoektamu (V-2);

Baagern:

0a30BEIMI METOIAMU UCCIIEN0BATENLCKOM NesrenbHocTH (H-2)

! JleckpunTOpBI IEPEHOCATCS M3 MATPHIIbI KOMIETEHIIHI 63 cMEHbI POPMYITHPOBOK




2. MecTO AMCHUILIHHBI B CTPYKTYpe 00pa3oBaTeIbHOM POrpaMMbl

Hucnunmuna b1.B.12 «MamuHs! 1 anmapaTsl I MPOIECCOB TEIJIO- U MacCOMEePEHOCay
OTHOCUTCS K YacTH, (HOpMHUPYEeMO#l y4acTHHKaMH OOpa30BaTENIbHBIX OTHOIICHUN Y4eOHOTO
miaHa, b1.B.12 «TexHonormdyeckoe o0OOpyqOBaHWE XHMHUYECKHMX H HEPTEXUMUUYECKUX
MIPOU3BOJICTBY, U U3y4yaeTcs Ha 4 Kypce.

B MeroanueckoM IIaHE JWUCLUMIUIMHA ONMPAETCS HA DBJEMEHThl KOMIIETEHIUH,
c(hOpMHUPOBAHHBIE TIPU U3YYCHUH TUCIUIUTHH «Du3nka», «Matemartnkay, « Teopust MexaHu3MOB
1 MamuH», «OCHOBBI TMAPOMEXaHUKU. Hacocsl, koMmnpeccopsl, BEHTHIIATOPBD», " IIpoueccsl n
annaparbl XUMUYECKON TEXHOJIOTUU".

[Tomy4yeHHbie B poliecce U3ydeHUs TUCUMILINHBI « MalllMHbI U annapaThl 1Ji IPOLECCOB
TEIJIO- U MacCONEpPEHOCa» 3HAHUS, YMEHUS M HABBIKK MOTYT OBITh HCIIOJIb30BaHbI B HAay4HO
UCCJIEIOBATENHCKOM paboTe U MpH BHIMOJIHEHUH BBITYCKHON KBaTU(UKALIMOHHONW PabOTHI.

3 O0beM JUCHUILIUHBI

Bcero,
Bun yuebHoit paboTbl aKaJIeMHUYECKUX 4acOB

ouHast popMa 00ydYeHUS

OO0mas Tpy10eMKOCTh THCIUILTHHbI 4144
(3a4ETHBIX €MHUIL/aKaJEMHUYECKHUX YacOB)

KonrakTHasi padoTa ¢ nmpenojaBarejieM: 70
3aHATHUS JEKIUOHHOTO THIA 30
3aHSATHUS] CEMUHAPCKOTO TUIIA, B T. Y. 10

CEMHUHApPbI, MPAKTHYCCKHE 3aHATHS (B TOM 4YHCIIE Ha 10 (6)

MPAKTUYECKYIO TIOJTOTOBKY)

nabopaTopHbIe padOTHI 20
KypcoBoe npoektupoBanue (KP umu KIT) 10
KCP _
JpyTUE BUJbI KOHTAKTHOM paboThI 27

CamocrosiTebHas padora 47

®opma texkymero koutpoJs (Kp, pedepar, PI'P, acce) KonTpounbHble paGoTsl

®opma npome:xyTounoii arrecranuu (KP, KIT , 3auet, sk3ameH) K11, sx3amen (27)




4 Coaep:xanue TUCHUNIMHBI

4.1 Pa3genpl AUCUMILIMHBI M BUABI 3aHATHH
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TennooOMeHHBIC anmaparsl.
1 8 2 4 10
[ToBepXHOCTHBIEC TEMIIO0OOMEHHUKH.
TernnooOMeHHNKH CMEICHUS. 6 2 4 10 | 1IK-6,
3 | XuMHYECKHE PEaKTOPhI 8 6 13 | IIK-7
MaccooOMeHHBIE KOJTOHHBIE
4 8 3 6 14
anmapatsl
HUTOI'O 30 10 20 47
4.2 @opMupoBaHHE WHIAUKATOPOB [OCTH)KEHHSI KOMIIETEHUHMH pa3aejlamMu
JUCIUININHBI
Ko nHankaTopoB JOCTHKEHUS
Ne /it ALIHA POB 1 HanmenoBanue pasjiena JUCHUIIMHBI
KOMIIETEHIIUH
[IK-6.6 Tennoobmennvle annapamol:
' [ToBepXHOCTHBIE TETIIOOOMCHHUKH.
I1K-6.6 Tennoobmennuxu cmeuienus.
K-75 OcHoesHble munvl U pacyem MaccooOMennou
) annapamypui
[K-75 Tennoobmennas annapamypa 015 nooo2pesa,
ot OXJIAdICOeHUs U peKynepayuu menja




4.3 3auaTus JeKIMUOHHOT0 THIIA

No
pasznena
JUCIIATLIT
1508031

HanmMmenoBanue TeMbl
U KpaTKOE€ COAEPKaHUE 3aHATHUS

O0beM,
aKaj.
Yachl

HNunosamuo

HHAas
dbopma

Tennooomennvie annapamaol

Ilosepxnocmmuvie menioooMeHHUKU.

Hasnauenue u xnaccudukamus TemI000MEHHOHN amnmaparypel.
dusndyeckue OCHOBHI  TeruionepeHoca. CraHmapTu3amus
KOXKYXOTpyO4aThlXx  TEIUNIOOOMEHHUKOB.  Bpibop  Tuma
KOXYXOTpyO4aToro  TEII00OMEHHHKA. I'epmeTHUHOCTH
3anienku Tpyo. OpUEHTHPOBOUYHBIN pacdeT TeMIeparyp Tpyo u
KoKkyxa  (Meronm  mombopa  TeMIepaTypbl  CTEHKH).
WNuTtencudukanus KOHBEKTHBHOI'O TeriooOMeHa B
KOXYXOTpyO4aThIX ammapartax. Pacder TermiooOMeHHUKA
METOJIOM MOA00pa TEMIIEPATYPHI CTEHKH.

JIB

Tennoobmennuku cmeuienus.

bapomerpuueckuii KOHJEHCATOP. Tennosou OayraHc
KOHJIEHCcaTopa, pacueT nepdopaiuu noiaku. [ panyasuoHHbIe
OamHu. Pacdyer ckopocTH ocaeHHS Kallelb/TpaHyJsl, BpEMCHH
WX KpUCTAUIM3aUMA W OXJIaxkJeHus. Pacuer reomerpuun
rpanynsaunoHHou Oamrxu. [IpoBepka ecTecTBEHHOM TATH.

JIB

Xumuueckue peaxmopul

KonctpyktuBHOE 0dopMIIeHHE pPEAKTOPOB-KOTIOB. THIIbI
MEePEeMEIIMBAIOIIUX YCTPOUCTB. MOIIHOCTh TEepEMEIIMBAHUS
YKUJIKOCTH. YTUIOTHEHUE BAJIOB MIEPEMEIINBAIOIINX YCTPONCTB.
OCHOBBI  MaKpOKMHETUKH  XMMHYECKHUX  TpPEBpaIICHUH.
TexHoNnornyeckuid pacueT pPeakTOPOB-KOTIOB. PeakTopsl
MEPUOJIUUECKOTO  JICUCTBUA.  PeakTopbl  HEMpPEepbIBHOTO
nerictBusa. KuHeTrnka ra3okuaKOCTHBIX PEaKIHil.

JIB

Maccoodomennvle KononHnvie annapamal

KoHcTpykimn — KoONOHHBIX — ammapaToB. MaccooOMeHHbIe
Tapeyky (KOJIMauyKoBbIe, KJIallaHHbIe, CUTYAThIE, IPOBAJIbHBIE).
I'mppaBnuuecknii pacder Tapenok. HacagouHble KOJIOHHBI.
D¢ (hekTUBHOCT, KOJOHHOM ammaparypbl. DKOHOMHYECKas
OLIEHKa KOJIOHHBIX aIlllapaToB €IMHUYHOTO 00beMa.

JIB

4.4 3aHATHS CeMHHAPCKOI0 THIA.
4.4.1 CemuHapbl, NPpaKTHYECKHE 3aHATHSA

No
pazziena
JUACITUTT

JINHBI

O0newM,
aKaj.
Yacel

HanmenoBanue TeMbI
U KpaTKOE€ COAEpKaHUE 3aHATHS

B T. 4. Ha
MPaKT.
MIOATOTOB

Ky

HWNunosan
MOHHAS

dopma

Tennooomennvie annapamot. Ilosepxnocmmuute
menjiooomennuKu. Pacuetnl TEINIOOOMEHHBIX 2
anmnapaTtoB (KOXyXOTpyOHBIii amnmapar)

1.5

AT

Tennooomennuku
TPaHYJISAIIMOHHON OalHu

cMeutenus. Pacuer 5

1.5

KtCwm

Xumuueckue peaxmopwt. Pacuer

XUMUYIECKUX 3
PEaKTOPOB (PEAKTOP C METIATKOM )

1.5

KtCmMm

Maccooomennuvie KOOHHbIE annapamol. 3
CpaBHUTENBHBIN pacdyeT KOJIOHHBIX abcopOepoB

1.5

KtCwMm




4.4.2 JlabopaTopHble 3aHATHSA

No
c O0Bem
pasaena HaumenoBaHue TeMbI ’
akan. |lIpumeuanue
JIUCITATLIA 1 KPaTKOE COJIEPKAHUE 3aHITUS qach
HBI
Xumuueckue peakmoput
1 HccenenoBanue ruIpoAMHAMHUKU U pacyeT 4
KOHTaKTHO-KaTaJUTUYECKOTO PEAKTOpa
2 Uccnenoanue BIHSHUSA CTPYKTYPbI IOTOKOB HAa pacyer 4
peaKkTopa € MePEMENINBAOIINUM YCTPONCTBOM
HccnenoBanue TemiooOMeHa B METOUKA
3 pacyera Kackaja peakTOpOB € IEPEMEIINBAIOIIUMU 6
yCTpOiCTBaMU
Maccoobmennvle Ko10HHbIE annapameul.
4 Onenka 3(()eKTUBHOCTH U pacyeT TapebyaThiX 6
MacCOOOMEHHBIX alIaparoB
4.5 CamocTtosiTeibHasA padoTa 00y4yarommxcst
No
- O0BeM
paznena [Tepeuenb BOpocoB 11t aKa ’ ®opma
TUCTIATUTAH CaMOCTOSITETILHOTO U3YUCHHUS 4o KOHTPOJIS
bI
Tennoobmennvie annapamaol
Ilosepxnocmmuvle menioooMeHHUKU Brimontenve
1 Hasnauenwne u knaccuukanys XUMAYECKUX anlapaTos.; 12 KOHTPOJIBHBIX
TpeOOBaHUsI, IPEABLABIIEMbIC K HUM. MeTO/IbI pacuera pabor
TeriooOMeHa (MHTErpalibHBIA METO.).
Brinonnenue
Tennooomennuku cmeuwieHus
2 M 5 11 KOHTPOJIBHBIX
€TOo/IMKa pacueTa 6apOMETPHUUECKOr0 KOHICHCATOPA. pabot
Xumuueckue peakmopul
Bubl mepeMennBamImx yeTporcTs. THIIbI pyOariek Brmonnenue
3 . p N HIMX YCTPOHCTS. by . 12 KOHTPOJBHBIX
Juddy3noHHbIN 1 KHHETUYECKUH pexuMbl peakimu. Kackas paboT
PEaKTOPOB HEMPEPHIBHOTO JCHCTBUSL.
Maccoodmennvle Ko10RHBIE annapamaol
. Brinosnnenue
4 THMbI KOHTAKTHBIX YCTPOMCTB. ANNapaThl ¢ BEPTHKAITLHBIMU 12 KOHTPOJIHBIX
pemerkamMu. COBpeMEHHBIE almapaTthl ¢ PeryasipHON HACAIKON padoT

(Anbda-JlaBans, 3ynbuep).

4.5.1 Tembl npe3eHTAMI VI KOJUIEKTHBHOIO 00CYKICHUS

Ne
asnena Bomnpock! 11 KONJIEKTUBHOTO 00CYXICHHUS,
111131 S —— ConeprxaHue ciai-mpe3eHTaun KOJUICKTUBHOTO PEIICHUS] TEXHHYECKON
HEL 3a7a9u
WuTencuukanus KOHBEKTUBHOTO
Tennoodmennvie annapami Ter10o0MeHa B KOXKyXOTpyOUaThIxX
1 armaparax.

HOBBPXHOCI’”Hble mMeni000MeHHUKU

Pacuer TermooOMeHHMKa METOAOM MoAOopa
TEMIEPATYPBI CTEHKH.




Ne
asnena Bonpocs! /1t KOJUIEKTUBHOTO 00CYXKIeHUS,
,Z[I;ICHI/IHJ'II/I Coneprxanue crnaia-npe3eHTaluu KOJUIEKTUBHOI'O PEIICHHS TEXHUYECKOU
HbL 3a/1auun
BapomeTrpudeckuii konaeHncarop. TernmoBoi
2 Tennoodomennuxku cmeuienus OanaHC KOHJIEHCaTOpa, pacueT nepdopanuu
noaku. ['pagupHu.
3 Xumuueckue peakmoput Kackan peakTopoB HENpepbIBHOTO EHCTBHUSL.
D heKTUBHOCTH KOJIOHHOM anmnaparyphl.
4 Maccoodmennvie Kononnvle 3(1)(1) patyp
annapams KOHOMUYECKAsI OLIEHKA KOJIOHHBIX
anmnaparoB eIMHUYHOro 00beMa.

4.5.2 KypcoBoii npoekT

KypcoBoii IPOEKT COCTOUT M3 CIEAYIOLIUX Pa3IeiIOB:

1) Amnanu3 3aga4u, cOOp HEOOXOAUMBIX CITPABOYHBIX JaHHBIX.

2) Pacuer TeXHOJOrMYEeCKUX MapaMeTPOB MAIIH U 000PY/I0BaHHS.

3) IIpo4yHOCTHOII pacyer 3JIEMEHTOB MAIIKH ¥ 000PY10BaHHSI.

4) Tloadop cTaHaapTHOTO 00OPYIOBAHUS.

5) Pa3paboTka HECTaHIAPTHOTO 0OOPYIOBAHUS.

Pacuerno-nosicautenbHas 3anucka couepxkut 40-50 crpanun Tekcta pazmepom 13-14 nr.
¢ uHTepBaioM 1,5, rpaduueckas yacTh - 4epTexH Ha jucrax ¢opmara Al: TexHoIOruyeckas
cxema, o0 BUJI yCTaHOBKU, OO BU 2-3 y3IJI0B, UEPTEKU JA€TaICH.

IIpuMepHbIe TeMbI KYPCOBBIX POEKTOB:

1. Pa3pabotka aOCOpOLIMOHHON YCTAaHOBKM UISl yJIaBJIMBaHUS OCH30JBHBIX YTJIEBOJOPOJOB M3
KOKCOBOT'O Ta3a KAMEHHOYTOJIbHBIM MacJIOM HACaJ0YHBIM a0COpOepoM.

2. Pazpaborka aOCOpPOLMOHHOW YCTAaHOBKM ISl TIOJIYYEHHS] CEPHUCTOM KHUCIOTHI W3 Ta30B
00ura cCepHOro Koyyeaana.

3. Pa3paboTka peKTH(UKAIMOHHONW YCTAaHOBKH JUIS Pa3/IeIeHUs] CMeCH OE€H30JI-TOIYOJI.

4. Pa3paboTka peKTU(PHUKAIMOHHON YCTAHOBKH JIJISl pa3fAelIeHUs CMECH ATHIIOBBIM CITUPT-BOJA.
5. Pa3paboTka NHEBMOTPAHCIOPTHOW CYIIMIBHOM YCTAHOBKM Ui CYIIKM 3€pPHHUCTOIO
MmarepHaa.

6. Paspaborka mycrorenoil 0apOOTa)XKHOH KOJOHHBI U OKHMCIEHHS >KUIKOCTH KHCIOPOAOM
BO3/yXa.

7. Pa3paboTka OapoMeTpHuecKoro KoOHAeHcaTopa Julst o0ecneueHnss He0OX0IMMOr0o pa3psHKEHUs
B OJTHOKOPITYCHOM BBITApPHON yCTaHOBKE.

8. Pa3paboTka KOHTAaKTHO-KAaTAIMTHUYECKOTO PEAKTOPa IS OCYIIECTBICHUS YK30TEPMHUYECKON
PEaKIiy MEPBOTO MOPSIKA B )KUAKON (ase.

9. Pa3paboTka aBTOMAaTHU3UPOBAHHON Ja0OpPAaTOPHOM yCTAaHOBKM JJISl  HCCIIEIOBAaHUS
THJIPOAMHAMUKY M MAacCCOIEPEHOCa B PEAKTOPE C MOHOJIMTHBIM KaTaJH3aTOPOM.

10. PaspaGoTka  IUIGHOYHOIO  MCHApUTENs Ui KOHLEHTPUPOBAHMUS  MAaJlOBSI3KOTO
TEPMOJIAOUIILHOTO PAcTBOPA.

11. Pa3paboTtka niueHoyHOro abcopOepa /sl BBIACICHHUSI aMMHUaKa U3 CMECH €0 C BO3yXOM.

5 IlepeyeHb Y4eOHO-METOAMYECKOT0 0O0ecneYyeHHs A1 CAMOCTOSITeIbHOM padoThI
o0y4arommxcst N0 JMCHHUILIMHE
Metoauueckue yka3zaHus AJis 00y4aroIluXcsl M0 OPTaHu3alud CaMOCTOATENbHONU paboThI
[0 AMCLUIUIMHE, BKII0YAs IepeUYeHb TEM CAMOCTOSATENIbHOW PabOThI, (POPMBI TEKYILETO KOHTPOJIS
0 JUCUUIUIMHE W TpeOOoBaHUS K HX BBHINOJIHEHHIO pa3MElIeHbl B  3JIEKTPOHHOMN
UH(POPMALIMOHHO-00pa30BaTeIbHOM cpene CII6I'TU(TY) Ha caure Menua:
http://media.technolog.edu.ru



http://media.technolog.edu.ru/

6 ®@oH/ OLIEHOYHBIX CPeICTB /IS MPOBeIeHUs MPOMEKYTOUHOH aTTecTalluu

CBOEBpEMEHHOE BBITIOJHEHUE OOYUYAIONIUMCS MEPONPHITHIA TEKYIIero KOHTPOJIS
MO3BOJIIET MPEBBICUTH (AOCTUTHYTH) MOPOTOBBI YpPOBEHb («YAOBIECTBOPUTEIHHO») OCBOCHUS
MPElyCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHLIUH.

Pe3ynbrarthl AMCUMIUIMHBI CUUTAIOTCS JTOCTUTHYTBIMHM, €CIU JUIsl BCEX DIJIEMEHTOB
KOMIIETEHIIMH MPEBBIIICH (JOCTUTHYT) IOPOTOBBIA YPOBEHb OCBOCHHS KOMIETEHIIMH Ha JaHHOM
JTare.

[TpomexxyTouHas arTecTalys Mo AUCHUIUIMHE MPOBOIUTCS B (JOPME IK3aMEHA U 3alUThI
KII. K cnaue sk3ameHa JOMYyCKalOTCs CTYI€HTHI, BBIMOIHUBIIKE BCE (POPMBI TEKYILIETO KOHTPOJIS.

[Ipu cpaue sKk3amMeHa CTYIEHT IOJY4aeT TPU BOIMPOCa M3 MEPEUHS BOIPOCOB, BPEMs
MOATOTOBKHU CTY/IEHTA K YCTHOMY OTBETY - 10 45 MUH.

@DOH/T OLIEHOYHBIX CPEJICTB MO JUCHUILTUHE npezcTasieH B [Ipunoxenun Ne 1

Ilpumep sk3amenayuonnoco burema:.

1. Bo3gyx HarpeBaeTcss B KOXKYXOTPYOHOM TEIJIOOOMEHHUKE
BOJIIHBIM TMapoM. B KakoM ciiydyae BO3MOXXHO HCIIOJIb30BAHUE
teruioooMennuka tuna TH, a B kakom — tuma TK?

2. Jlns 4ero UCHONB3YIOT KackKajJ peakTOpOB HEMPEpPHIBHOTO
nerictBusa? IloscHUTE OTBET.

3. HM300pa3uTe MeIIaNKH, HCHOJb3YyeMble MJsl YIYyYIlEeHUs
TEIUIOOTIa4YM OT Tapa B pyOaIlke K peakiMOHHOU Cpejie.

7 llepeyeHb OCHOBHO U JOMOJHUTEILHON YU4eOHOI JTUTepaTypbl, HE00X0AMMO A5
OCBOCHMSA JHCIUILIHHBI

a) nevyaTHble U31aHUS:

7.1 TutoBa, JI. M. MaccooOMEeHHBIEC MTPOIIECCHl B XUMUYECKON M TMHUIIEBOW TEXHOJIOTHH.
JlaGopaTopHble M TpaKTUYECKHE 3aHATHS: y4deOHoe mocoOue Jisi BY30B IO HaIpaBICHUSIM
HOJArOTOBKU: "DHepro- M pecypcocOeperaronye Mpoueccbl B XUMHMYECKOW TEXHOJIOTHH,
HepTexumMun U onoTexHonorun" (mpodmis "MammHbel 1 annapaTbl XMMUYECKUX MTPOU3BOICTB"),
"TexHOJOrMYECKUEe MalluHbl U oOopyaoBanue" (mpodmis "MamMHbI U anmapaThl MUIIEBBIX
npousBoacTB") / JLM. Tutosa, N.}O. AnexcansH, A.X.-X. HyrmaHoB. - DIeKTpOH, TEKCTOBBIE

nas. - CI16.; M.; Kpacuonap: Jlaus. 2014. - 224 ¢. ISBN 978-5-8114-1729-2
0) 21eKTPOHHBbIE y4eOHbIC U3JAHUA:

7.2 AGwues, P.III. MammHs! 1 ammapaTsl IS MPOIIECCOB TEIIO- M MaccorepeHoca: y4eo.
noco6ue / P.I11. A6ues, B. A. Hekpacos, B.H. Coxonos, CIIOI' TU(TVY). Kad. ontumuzanuu xum.
u 6uotexHod. anmaparypsl. — CII6. : [6. u.], 2015 - Y. 1 : TeumooOmenHbIe annapatsl. [Ipumeps u
3agaun. — 2015, — 96 «c¢. // CIIOI'THU. DOnexrponHas Oubmamorexka. — URL:
https://technolog.bibliotech.ru. Pexxum noctyna: ass 3aperucTpupoBaHHOTO TOJIB30BATEIISI

7.3 Xummueckue peaktopsl u neun / B.H. Cokonos, M.Jl. Byuikos, P.I1I. A6ues, B.A.
Hexkpacos. CIIGI' TU(TY). Kad. Ontumuzammu xum. M 6uoTexHon. Anmaparypel. — 2-€ W31,
nepepad. U gom. — CII6. : [6. u.], 2014. — 94 ¢. // CII6I' TU. Dnexrponnas 6udamnorexa. — URL:
https://technolog.bibliotech.ru. Pexxum nocrymna: mis 3aperucTpipoBaHHOTO MMOJIB30BATENS

7.4 Typ, A. B. T'uapo- a’poanHaMuKa IPOMBIIUIEHHBIX anmapaToB : Y4yeOHoe mocodue /
A. B. Typ ; CIIGI'TU(TYVY). Kag. mamms 1 annapaToB XUM. Ip-B. — DIEKTPOH, TEKCTOBBIE JIaH. —
CIl6.: [6. wm.], 2014. — 193 c¢. // CIOI'THU. DOnexrtponnas Oubmuorexka. — URL:
https://technolog.bibliotech.ru. Pexxum noctyna: ass 3aperucTpupoOBaHHOTO TOJTb30BATEIISI

7.5 Hezamaes, H. A. Mammnsl u anmapats! epepaboTku HedTu U raza : yueOHoe nocodue
/ -H. A. He3amaes, A. H. Bepurus, B. B. 300uun; CITIOI' TU(TY). Kad. mamms u anmapaToB XHM.
np-B. — CII6. : [6. u.], 2013. — 56 c. // CII6BI'TU. Dnextponnas oOumbmmorexka. — URL:
https://technolog.bibliotech.ru. Pexxum noctyna: ans 3aperucTpupOBaHHOTO TOJIB30BATEIIS

7.6 Bepurun, A. H. OCHOBBI KOHCTPYHPOBAHHUSI aIlllapaToB [Tl IEPEMEIITMBAHUS KHUTKUX
cpen: yuebHoe mocobue / A. H. Bepurun, H. A. Hesamaes ; CIIGI TU(TY). Kad. mamun u
anmaparoB xuM. p-B. — CII6.: [6. u.], 2015. — 97 c. // CII6I TU. DnexTponHas 6ubnuoreka. —



URL.: https://technolog.bibliotech.ru. Pexxum gocTyna: mist 3aperucTpupOBaHHOTO MOJIB30BATEIIS

7.7 HesamaeB, H. A. KoHcTpynpoBaHue W pacyeT 3JIEMEHTOB OOOPYHOBaHHS s
HedrerazonepepaboTku : Meroaudeckue ykaszanus / H. A. Hesamaes, B. B. 300nun, M. B.
Kopo6uyk ; CITOI' TU(TY). Kad. mammn u anmapaTto xum. np-B. — CI106.: [6. u.], 2014. —58c. //
CII6I'TU. Dnexrponnas obubmuorexka. — URL: https://technolog.bibliotech.ru. Pexxum mocryma:
JUISL 3apETUCTPUPOBAHHOTO MOJIb30BATENS

8 IlepeueHn pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHHUKANIMOHHOI ceTH
«HTEepHEeT», HEOOXOAMMBIX /1JI5l 0CBOECHHS JHCIUIIHHBI

1  yueOusiii uiian, PII/] u yueOHO-MeTOqMUECKUE MAaTEPUAIIBL:
http://media.technolog.edu.ru

2 Caiit @enepaibHOM CITY:KOBI 110 HHTEIUICKTYalbHOM coO0cTBeHHOCTH (PocmaTeHT):
HudopmannonHo-norckoBascucreMa http://wwwl.fips.ru/wps/wcm/connect/content ru/ru/inform
resources/inform retrieval system/>nexTpoHHO-OMOIMOTEYHBIC CHCTEMBI:
«DJIeKTPOHHBIN YHTATBHBIN 321 — buommoTex» https://technolog.bibliotech.ru/; «Jlanb»
https://e.lanbook.com/books/.

9 Metoauyeckue yKkazaHus /sl 00y4al0IHXCsl 10 OCBOEHUIO TN CUMIIIMHBI

Bce Buapl 3aHaTHH 10 gucuMIUIMHE «MamuyHbl U anmapaThl JJIsi TPOLIECCOB TEIUIO- U
MaccoIepeHocay MPOBOSTCS B COOTBETCTBHUHU ¢ TpeOoBanusmu cieayronux CTII:

CTII CII6I'TU 040-02. KC VYKIB. Buner yueOHbix 3anstuid. Jlekuwms. OOmme
TpeOOBaHUS;

CTO CIIoI'TU 018-2014. KC VYK/B. Bunbel yueOHbix 3anstuil. CeMuHapbl u

npaktuueckue 3auaTus. O0mue TpeGoBaHus K OPraHU3alliy U TPOBEICHHUIO.

CTO CIIoI'TH 020-2011. KC YK/IB. Bunb! yueOHbIX 3aHsATHI. JlaGopaTOpHBIC 3aHSITHS.
OO6ume TpeGoBaHUS K OPraHU3alMK U IPOBEICHHUIO.

CTO CIIoI'TH 044-2012. KC YKB/. Buasl y4eOHbIX 3aHsaTuil. KypcoBoil HpOExT.
KypcoBas padora. OGmmue TpeboBaHMs.

CTII CIIGI'TH 048-2009. KC VYKB/I. Bunbl yuebHbIX 3ansTHil. CaMocTosTenbHAs
1aHupyemas padota ctyneHToB. OOmye TpeOoBaHUS K OpraHU3allK U IPOBEICHUIO.

CTII CII6I'TH 016-2015. KC YKB/I. ITopsaok npoBeieHus 3a4€TOB U IK3aMEHOB.

[InanupoBaHue BpeMeHH, HEOOXOJMMOrO HAa W3YyYEHHE JAHHON AMCUUIUIMHBI, Jy4llle
BCEro OCYILIECTBIISITh HAa BECh CEMECTp, IpelycMaTpuBas MpPU STOM PETYISpHOE MOBTOPEHUE
IIPOMJIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCJIOBHUSIMH NPAaBUIBHONW OpraHU3alMi y4eOHOTro mpoliecca i CTYJIEHTOB
ABJISETCS:

IJIAHOBOCTh B OpraHu3aliuu y4eOHol paboThl;

CEpbE3HOE OTHOIICHNE K U3YUEHUIO MaTepHaa;

MOCTOSIHHBIA CAMOKOHTPOJIb.

Ha 3aHATHS CTyOEHT AOJDKEH MPUXOIUTh, UMes Oaraxk 3HaHUM M BOIPOCOB IO YXKe
M3Y4YEHHOMY MaTepuaiy.

10 MepeyeHb HH(POPMALHOHHBIX TEXHOJIOTHI, HCNIOJIb3yeMbIX IPU OCYLECTBJICHUH
o0pa3oBaTeIbHOIO Npouecca Mo AUCHHUIINHE
10.1 Ba3bl 1aHHBIX U HH(OPMAILMOHHbIE CIIPABOYHbBIE CHCTEMbI

B yueGHOM mpormecce MO JaHHOW JUCHUIUIMHE TMPETyCMOTPEHO WCIOJIB30BAaHUE
MH(OPMALIMOHHBIX TEXHOIOTH:

YTEHHE JICKIIUI C UCIIOJIb30BAaHUEM CIIalI-TIPE3CHTALNH;

yueOHbIe BUJIEOMATEPHUAIIBI:

B3aUMOJICHCTBHUE C oOydarommmucs nocpeacrsom DMOC.

10.2 TIporpammHoe o0ecnieyeHue
Microsoft Office (Microsoft Excel) uau LibreOffice;


http://media.technolog.edu.ru/
https://technoiog.bibliotech.ru/
https://e.lanbook.com/books/

[Maker npuknagnaeix nporpamm MathCad
10.3 ba3bl JaHHBIX U HH(POPMALMOHHBbIE CIIPABOYHBIE CHCTEMbI

1. CopaBoyHO-MH(OPMALIMOHHAS CHCTEMA TOMCKA HOPMATUBHBIX JIOKYMEHTOB
http://gostrf.com/
2. baza noxymentoB denepanbHOi C1yKObI IO HHTEIUIEKTYaIbHONH COOCTBEHHOCTH:

www.fips.ru/

11 MaTtepuajibHO-TeXHHYeCcKasi 0a3a, He00X0AMMas 1JIs1 OCYIeCTBJIEHUS
00pa3oBaTeJILHOIO NMpolecca Mo JUCHUILIHHE

Jnst BeneHus JIEKIIMOHHBIX W TMPAKTHYECKUX 3aHATUM HMCHOJB3YETCS ayJIuTOpHs,
000py/0BaHHAas CPECTBAMU OPTTEXHHUKH, HA 15 MOCaJOUHBIX MECT.

JInst  mpoBeAeHUS NPAKTUYECKUX 3aHATUM  MCIOJIB3YETCs KOMIIBIOTEPHBIM —Kilace,
000pyI0BaHHBIH MePCOHATBHBIMU KOMIIBIOTEPAMU, OOBEAUHEHHBIMU B CETh.

Jlnst mpoBesieHns J1abOpaTOPHBIX 3aHATHH HCIONIb3YyeTcs J1abopaTtopusi, 000pyI0BaHHAs
7a00paTOPHBIMH  YCTaHOBKaMU "PeakTop c MEePEMEIINBAOIIUM  YCTPOMCTBOM",
"T"a30KuAKOCTHOM 3MeeBUKOBBIM peakTop", "Mojenb OapabanHoro ¢unbtpa", "Peakrop c
HETOJIBUKHBIM 3€pHUCTBIM ciioeM", "I1nenounsiit peaktop", "KononHslie anmaparsl ¢ HaCaJaKOM,
KJIAITAaHHBIMU U TIPOBAJIBHBIMU TapesikamMu'.

12 Oco0eHHOCTH 0CBOEHHSI TMCHMIIIMHBI MHBAJIMIAMH M JTHIAMH C OTPAHNYeHHBIMH
BO3MOKHOCTSIMH 310POBbSI

Jns WHBaNMIOB W JHUI] C OTrPAaHUYEHHBIMH BO3MOXKHOCTSIMH y4eOHBIE MpPOLIEeCC
ocyliecTBisieTcss B coorBercTBuM ¢ llojoxkeHuem 00 opraHuszanuy yd4eOHOro mpoliecca s
o0ydeHHs WHBAJIUIOB W JUI[ C OTPAaHUYECHHBIMH BO3MOXXHOCTSAMHU 310poBbsi CIIGI TU(TY),
YTBEpKIeHHBIM pekTopoMm 28.08.2014r.


http://gostrf.com/
http://www.fips.ru/

Ipniaoxenue Ne 1
K padoueii mporpaMMe JUCHHUIIJIMHBI

DoH/1 0O1IeHOYHBIX CPEJCTB /sl IPOBeAeHUs POMEKYTOUYHOI aTTecTAllUH 110
aucHuILInHe « MalIuHbI M aNNapaThl JJIA NPOLECCOB TEILUI0- H MACCONEPEHOCa»

1 IlepeyeHb KOMNETEHIMIT H 3TANIOB UX (POPMUPOBAHUS

KoMmnerenuun

HNnaexc

DopmMyIMpoOBKa®

Dran

dbopmupoBanus’

IIK-6

Cnoco0en pa3padaTbiBaTh pad04yIo NPOEKTHYIO U
TeXHHYECKYI0 IOKYMEeHTAIHI0, IPUHUMATH Y4acTHe B
padoTax 1o pacuery ¥ NpOeKTHPOBAHMIO JeTaJjleil U y3J10B
MAIIMHOCTPOUTEJbHBIX KOHCTPYKIHHA B COOTBETCTBHH C
TeXHHYEeCKMMH 3aJaHUSIMH U MCNI0JIb30BaHHEM
CTaHJAPTHBIX CPEJACTB ABTOMATH3AMH NMPOEKTHPOBAHUS

MPOMEeKYTOYHBIN

K-/

Cnoco0eH NpoeKTUPOBATHh TEXHUYECKOE OCHALLIEHH e
padounx MecT ¢ pa3MellleHHEeM TeXHOJI0THYeCKOro
000py/0BaHMsl, YMEHHEM OCBaMBATh BBOJIUMOE
o0opy/aoBaHue, MPUMEHATH CPeICTBA ABTOMATH3AMH
TEeXHOJIOTHYeCKHX ONepanuii

MPOMeKYTOYHBIN;




2 Tloka3aTean u KPUTECPUHU OLICHUBAHUSA KOMIIeTeHIUii Ha Pa3/IMYHBIX dTamax ux (l)OpMPlpOBaHHf[, KaJia oucHuUBaHUusA

YpoBHU cHOPMUPOBAHHOCTH

Kon n HanmeHoBanue [TokaszaTenu .
Kpurepuit (ommcaHue BBIPAXKEHHOCTH JECKPUIITOPOB)
WHAUKATOPA JOCTUKEHUS c(hOpMUPOBAHHOCTH OLEHHBAHN
KOMIIETEHIIUH (ICCKPHIITODBI) «y/IOBJIETBOPHTENLHO» «XOpOILO» «OTITUYHO»
(moporoBbIit (cpenuuii) (BBICOKHIN)
Crioco0eH oCyIIecTBIATh
I1K-6.6 Hmeer npencrasienne 00 Wmeet npejicraBienne 00 | mocTaHOBKY 3a1aun
VYdacTre B paboTax Mo AOBOJKE | alapaTHOM U MPOrPaMMHOM ATTAPATHOM U HCONEIOBAHHAL, BEIGO Crniocoben
W OCBOCHUIO TexHoJornueckux |obecneuennu [1K, atamax HPOTPAMMHOM METONOB I/ICCJ'IG’)IOBaHEIﬂ " CaMOCTOSITETILHO
TPOILIECCOB B XO/I€ TIO/IrOTOBKH 00paboTKN HHGpOPMAIINK Ha obecnieuenuu TTK, 5Tanax | o6paGoTkH pesybTaTos pa3pa6aTL£BaTL 3
MPOM3BOJICTBA HOBOM kommbrotepe (3H-1) [IpaBunbHbIE 0GpaGoTK mudopMan | (Y-2) NPOCKTHOH U paboueit
MPOAYKITHH, TIPOBEPSITH OTBETHI Ha Ha kommbroTepe (3H-1) nokymenrarmu (H-1)
KayecTBO MOHTaXKa M Hanaaku | Mimeer npeacraBiieHe o Borpocsl Nel — 21 IMeeT MpeIcTaBIIeHHE 0
MU UCTIBITAHUSX U CAaYC B METO/axX pacyéra OCHOBHOTO M | K DK3aMEHY CHIOCOBCH HCIOIE30BATE MGTOILaXp A CCHOBIOrO OO0nanaet HaBbIKAMH
OKCIUTyaTaIHIO HOBBIX BCIIOMOTaTEIbHOTO KOMIIBIOTEpHYIO TpabuKy | BCHOMOI:“aTeJ'ILHOFO 00paboTKH U aHaIH3a
06pa3u93 W3JICIIHA, Y3108 1 000pYyI0BaHMS XHMUYECKUX U JUIS CO3AHMA MO IEIICH M | 0BOpy0BaHHA XHMHUCCKHX PE3yIbTAaTOB TMPOBOXUMBIX
JeTalneit BBITyCKaeMOi HE()TEXUMUIECKIX il uccnenosanuii (H-2)
MPOYKLIHAN npouseozcTs (3H-2) geprexei (V-1) U HEPTEXUMHIECKUX
pozy P npounsBoacts (3H-2)
T P r——— IIepeunciger TUIIOBBIE
P N CriocoOeH pa3pabaThiBaTh | TEXHOJOTHYECKHUE TPOIICCCHI
KOMIUIEKTHOCTh padoueit . O0agaeT HaBbIKAMU
YEePTEIKU U IPYTYIO W3TOTOBJICHUS JIeTaleH U .
JIOKYMEHTAIIWH, U CIIOCOOBI e TOXHITICCKVIO COODKI VAIOB BBITTOJTHEHHUS YSPTEKEN U
0o opMIIEHHUS B COOTBETCTBHU Y Py JIpPYro TEXHUYECKOU
nokymenrarnuio (V-3) TEXHOJIOTHYECKOTO
co crangapramu (3H-3) JOKYMEHTAIMH B
[K-7.5 000pyIOBaHMsI XHMUYECKUX
[IpaBunbHBIC COOTBETCTBHHU CO
CnocobeH mpoBOANTH Tlepeurc/IseT THIOBbIC OTBETH HA CriocoOeH OCYIIECTBIATh | U HEQTEXUMHUUECKUX cranapramm (H-3)
TEXHOJIOTMYECKHUE PACUEThI P cOop 1 aHaU3 UCXOAHBIX | mpou3BoacTB (3H-4) p
TEXHOJIOTHYECKUE MPOLIECChl | BOmpochl Ne 22 —

Macco- ¥ TeII000MEHHOT0
o0opyoBaHUs

HW3TOTOBJICHUS JIETAIEH U
CcOOpKH Y3IIOB
TEXHOJIOTHYCCKOTO

O60py,I[OBaHI/I$I XUMHUYCCKUX U

He(DTEeXUMHUYECKHX
npou3sBoacTs (3H-4)

43 x 3K3aMeHy

JAHHBIX JUIs pa3pabOTKU
TEXHUYECKOTO 3a1aHHsl Ha
MPOEKTUPOBAHUE MAIIINH,
HPHUBOJIOB, CHCTEM U
HECTaH/IapTHOTO
obopynosauus (Y-4)

HMeer mpejcTaBieHUE O
BUaax M KOMIIJICKTHOCTHU
paboueii TOKyMEHTALMH, U
cnocobax ee oopmiieHus B
COOTBETCTBHH CO
cranapramu (3H-3)

Ob6nagaer HaBBIKAMU
paboTHI C KOMITBIOTEPOM H
MEeTO/IaMU
MH(POPMAITHOHHBIX
texHosoruii (H-4)

[kana ouenuBanus cootBercTByeT CTO CIIGI TU(TVY):
0 TUCIUTUIMHE TPOMEXKYTOUHAS aTTeCTalusl IPOBOAUTCS B (hOpMe IK3aMEHA U 3alUThI
KYpPCOBOTO MPOEKTA, IIIKaJia OLIEHUBAHUS - OaJlIbHAas.




3 TunoBble KOHTPOJILHBIE 32IaHNS /ISl IPOBEAeHHUs TPOMEKYTOYHOM aTTecTaluu,

a) Bonipochl 1 OLIEHKU 3HAHUH, YMEHHU U HABBIKOB, C()OPMHUPOBAHHBIX Y CTyeHTA:

1.

2.

10.

11.

12.

13.

14.

15.

16.
17.
18.
19.
20.

21.

3anucarh COOTHOLICHUE, CBA3BIBAIOIIEE TOJNIIMHY THIPOJAMHAMHYECKOTO U  TEIJIOBOTO
IPUCTEHHBIX CJIOEB.
JnuHa Tpy® 0HOrO TemIooOMeHHuKa — 2 M, aApyroro — 6 M. Korjga u kak moBiusieT 3To Ha
KO3(PULMEHT KOHAEHCAIlMK Tapa Ha HOBEPXHOCTH 3TUX TPYO. OOBSICHUTH NPUYHMHBI BIUSHUSL.
TypOyneHTHBINH NOTOK ABUXKETCA BIOJIb TPYOBI U IONEPEK TPYObI C OAMHAKOBON CKOpocThIO. I e
OyneT ko3 PUIMEHT TETIO0TAaun OOJIbIIE U TTOYeMYy?
Bo3ayx HarpeBaercsi B KOXKYXOTPYOHOM TEIUIOOOMEHHUKE BOJSHBIM MapoM. B kakom ciydae
BO3MOXKHO MCIOJIb30BaHKe TersioooMenHuka tuna TH, a B kakom — Tuna TK?
Kak u3MeHUTCS THIpaBIMUYECcKOe CONPOTUBIIEHUE TPYOHOrO MPOCTPAHCTBA KOKYXOTPYOHOIO
TEINIOOOMEHHUKA IIPU YBEJIMYEHUU 4YHCIa XOAOB B TpyOax B Z pa3 (PeKUM TeueHHs
JaMUHApHBI)?
Kak m3MeHHTCs rupaBiIMuecKOe CONPOTUBIEHUE TPYOHOIO MPOCTPAHCTBA KOXKYXOTPYOHOIO
TEIUIOOOMEHHUKA TpU YBEJIMYEHUM 4YHUCJIAa XOJ0B B Tpydax B Z pa3 (peXUM TEUEHHUS
TypOyJIeHTHBII )?
Kak m3meHuTcs KOA(POUIMEHT TEIUIOOTAaYH B TPYOHOM MPOCTPAHCTBE KOXKYXOTPYOHOTO
TEIUIOOOMEHHUKA TpU YBEJIMYEHUU 4YHUCJIAa XOJOB B Tpydax B Z pa3 (peXuM TeueHus
TypOyJeHTHBIN)? ATperaTHOE COCTOSTHHE CPe/Ibl B TpyOax HE M3MEHSETCS.
B TpyOHOE MpOCTPaHCTBO KOXYXOTPYOHOTO TEIUIOOOMEHHHKA MOJAIOT BOJSHONH mHap MOJ
naBnenneM 4 krc/cm? (136.), B MEKXTPYOHOM IIPOMCXOAMT KUIEHHE BOJIBI IIPH aTMOCHEPHOM
naBieHud. MoskeT Jin ObITh UCIOJIb30BaH B 3TOM ciiyyae anmapat tuna TH?
B T1pyOHOE THpPOCTPaHCTBO KOXYXOTPYOHOTO TEIUNIOOOMEHHUKA IOJAIOT BOASHOW HAap TOJ
nasnenneM 1 krc/cm? (u36.), B MEXTpYOHOM HPOMCXOIUT KHIIGHHE BOJIBI TIPH aTMOC(HEPHOM
naBieHUU. MoeT Jiu ObITh UCIOJIb30BaH B 3TOM ciyyae anmnapat tuna TH?
B TpyOHOE mpOCTpaHCTBO KOXKYXOTPYOHOro TEIJIOOOMEHHHMKA I0JAI0T BOJSHOM Map Mo
naBneHueM 1 krc/cm" (u30.), B MEXTPYOHOM MPOUCXOIUT HarpeB O€H30J1a TIPU aTMOCPEPHOM
naBieHH. MoxeT 11 ObITh HCIOJIB30BAH B 3TOM cilydae anmnapar Tuna TH?
B TpyOHOE mHpOCTpaHCTBO KOXYXOTPYOHOTO TEMJIOOOMEHHMKA IOAAIOT BOASHOW mHap MOJ
nasnenueM 1,4 xkrc/cm? (u36.), B MEKTPYOHOM HPOUCXOIUT KUMIEHHE TeKCAHA TIPH aTMOC(hEPHOM
naBieHUU. MoeT i ObITh HCIOJIb30BaH B 3TOM ciyyae anmnapat tuna TH?
B TpyOHOE NpOCTPaHCTBO KOKYXOTPYOHOTrO TEIUIOOOMEHHHKA MOJAI0T BOJSHOW Map Mo
nasnenueM 1,6 krc/cm? (136.), B MeKXTPyOHOM IPOMCXOIUT HATPEB TENTaHA MPH aTMOC(hEPHOM
naBieHH. MoxeT 11 ObITh HCIOB30BAH B 3TOM ciydae anmnapar Tuna TH?
OOBsACHUTH, IOYEMY B ammaparax BO3YIIHOTO OXJAXJIEHHs opedpenue TpyO BBIIOIHEHO C
Hapy>XHOH CTOPOHBI.
OOBbscHUTE, 3a CUET Yero JOCTUraeTcs MOBbIIIeHHE 3((EKTUBHOCTH TemIocheMa OT Tpyo
anmapara BO3AYIIHOIO OXJIaKI€HUS MPU BIPBICKE B BO3yX Biaru?
[To TpebGoBaHMIO 3aKa3yMKa HEOOXOIUMO pa3paboTaTh TEIUIOOOMEHHUK JJIl HarpeBa BOJSHBIM
apoM BO3/yxa, nogaBaeMoro B Tpyosl nuamerpoM 100 mm. C kakoil cTOPOHBI TOKHO OBITh
BBINOJIHEHO opedpenne u nouemy?
VYkaxure Tpu TUNA TEMJI00OMEHHUKOB CTAaHAAPTHOM KOHCTPYKIMHM C MAKCUMAJIbHOM yIeIbHOM
MOBEPXHOCTHIO (TTOBEPXHOCTHIO TEIJI000MEHA, OTHECEHHOM K Macce amnrmapara).
B kakux ciydasx uenecooOpa3zHo NPUMEHSITH BUTHIE TETNIOOOMEHHUKHU?
B TpyOHOE TpOCTpaHCTBO KOXKYXOTPYOHOTO TEIUIOOOMEHHWKA TMojaeTcss Toiayosd. Kakumu
TEXHOJIOTUYECKUMH U  KOHCTPYKTUBHBIMM ME€paMH MOXHO MOBBICUTH KO3(p(GUIIUEHT
TEIUI00TAa4yH 10 TPYOHOMY MPOCTPAHCTBY?
Onumure NpUHLKI AEHCTBUSI 0apOMETPUYECKOT0 KOHJIEHCATOpa.
3anuiuTe ypaBHEHHE TEIJIOBOro OanaHca Ui Ipoliecca OTBEPKACHHS (KpHUCTaIM3aLNN)
OJIMHOYHOW KaIlIM paclijiaBa, MaJarolieil B TpaHyISIITMOHHON OarmHe.
3anuiuuTe ypaBHEHHE TemloBoro OajaHca Jis Ipolecca OXJIKICHHUS OJUHOYHOU



cepuueckoil TBep10i YacTUIbl, MaJarollel B THEBMOXOJIOJUIBHUKE.

22. OnuiuTe METO/bl IOBBIIIEHUS PABHOMEPHOCTH MEpEMEIIMBAaHUS B ammaparax OOJbLIOro
o0bema.

23. B kakoM ammapare (IIpyd TPOYUX PaBHBIX YCIOBHUSX) OOJbIIE 3aTpaThl MOIIHOCTH Ha
nepeMeIuBaHme: ¢ TypOMHHON MeIIaKoi U IIaJKUMH CTEHKaMu (BOPOHKA He 00pa3yeTcs) Wiu
C TypOMHHOM Mewmankoil M oTpaxareabHbIMU neperopoaxkamu? IloscHuTte oTBeT I
JJAMUHAPHOTO U TypOyJI€HTHOTO PEXKHUMOB.

24. Jlns 4ero MCIOJIb3YIOT KackaJl peakTOpoB HenpepbiBHOTO AekcTBus? [losicHuTe oTBerT.

25. Kak cnenyer pacnpenessaTh pacxo/bl XJalareHTa JUlsl OXJIaKIACHNs PEKTOPOB Kackaaa?

26. Kakum 00pa3oM MO>XHO CHM3MTh, IIEPErpeB HauyalbHOI'O y4acTKa MPSIMOTOYHOI'O TPyOUYaToOro
peaktopa? [IpuBenure cxemy anmapara.

27. Jlnst yero HY)KeH OOpAaTHBIN XOJIOAWIBHUK, TOIKIIOYACMBIH K peakTopy-koTiny? Onummre

IIPUHLUII €r0 JCHCTBUA.

28. B peakrope nuamerpom 2,4 M ¢ Memaikoi auametpom 0,6 M YCTaHOBIICH ITy4OK BEPTHKAIBHBIX
TpyO HapyXHBIM JuaMeTpoM 28 MM M BbICOTOW 1,6 M, OTCTOSIIMX OT OCH ammapara Ha 1 M.
Kakoii xapakTepHblil JTUHEHHBIN pa3Mep cielyeT IpUHUMATh s pacuera yucen Re u Nu s
PEaKIMOHHON CpeIbl?

29. Korma nenecoobpa3Ho HCIIOIB30BATh TPYOUATHI peaKkTop?

30. Kaxkoii pexxuM TeUCHHSI )KUIKOCTH CIUTACTCS OoJiee 0IaronpusTHBEIM B TPyO4aToM peakrope?

31. Kak noOuThCS paBHOMEPHOTO PACIpEICIICHHSI CKOPOCTH TI0 CEYCHHIO TPYyO9aToro peakropa?

32. B kakoi# mepuoJ| 9K30TepMUYECKOIN peakIuy B pyOaIky armapara cjaelyeT Mo1aBaTh OOIbIIHA
pacxon xnanarenta? OOOCHYHTE OTBET.

33. Kakum 00pa3oM MOKHO MOBBICUTH TEIUIOCHEM B PEAKTOPE C MEIIAIKOH, €CJId MOBEPXHOCTH
pyOalky A 3Toro HeA0CTaTOYHO?

34. N300pa3ute MeEIIAIKHU, HUCHOJIb3yeMble sl NEpEeMEIIMBAaHUS OUY€Hb BA3KUX JKUAKOCTEH U
PacTBOPOB MOJIMMEPOB.

35. M300pa3ute Meanku, UCIOIb3yeMble JUIsl TepeMENINBAHNs KOHIICHTPUPOBAHHBIX CYCIIEH3UH.

36. M300pa3ute MeIIanKH, UCIOJIb3yeMble Ul yIy4lleHUs TeIUIOOTAayd OT Iapa B pyOalike K
PEaKkLMOHHOU Cpeie.

37. B kakoMm pexxuMe U rmouemMy oObIYHO IKCILTyaTUPYIOT Hacal0uHble MaCCOOOMEHHBIE KOJIOHHBI?

38. Uem ominuaercs peryispHas Hacaaka oT HeperyisapHoi? Korga oOBIYHO HCHONB3YIOT
peryJsipHyro Hacaaky?

39. B 4em ocobeHHOCTh pabOTHI KJIaaHHON Tapesnku?

40. HM3o6pasute S-00pa3HbIil KOIMAYOK MaCCOOOMEHHOM TapesKu.

41. WM300pa3urte KancynbHbIH KOJIMAaY0K MaCCOOOMEHHOM TapesKH.

42. OOBsACHUTH TNPUHLUMI PabOTHl MpoBalnbHOM Tapenku. [louemy oTBepcTHs B Heil HMerOT
MPOAOIToBaTyI0 hopmy?

43. MoxHno mu no BennunHe KIIJl MaccooOMeHHON Tapenku cienaTh BBIBOJ 00 S3KOHOMHYECKON
1enecoo0pa3HOCTH ee ucnoiab3oBanus? [loscHuTe oTBeT.

4 TIpuMepHbIe TeMbl KOHTPOJIbHBIX PadoT:

KonTpoubHnas pa6ora Nel:

PaccunTarh KOXYyXOTpYOHBIH TEIUIOOOMEHHMK (KOHJEHCATOp) AJIS KOHJIEHCAIMH MapoB
KUIKOCTHU (MCXOIHBIC JAHHBIC M3JI0’)KEHBI B METOIMUECKUX YKA3aHUSX)..

KonTpoJubnas pabora Ne2:

Paccuutares nuameTp M BBICOTY TPaHYJISIUMOHHON OalllHU MpHU YCIOBUAX, yKa3aHHBIX B
Tabnuie (MCXOIHbIE TaHHBIE M3JI0KEHBI B METOINYECKUX YKA3aHUSX ).

KonTtposbHnas padora Ne3:

Paccunrtare OapOotep, cemapaTop Kamenb M KOHLEHTPAIMIO KHCIOpOJAa Ha BBIXOJIE
6ap6OTa)KHOﬁ KOJIOHHBI 110 YCJIIOBHAM, IMPUBCACHHBIM B Ta6m/1ue (I/ICXOHHI)IG JaHHBIC H3JI0OKCEHBI B
METOJINYECKUX YKA3aHUSX).

K sx3aMeHy 1omyckaroTcsi CTyI€HThI, BHIITIOJHUBIINE Bce (POPMBI TeKylIero KouTposs. [lpu
c/1aye 3K3aMeHa, CTY/ICHT MOJIy4aeT TPU BOMpOca U3 MepedHsl, IPUBEACHHOIO BHIIIE.



Bpemst noaroToBKy CTyJeHTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MUH.

5 Meroauyeckue Marepuajibl Js1 OMNpeaesieHUs] NPOLEIYpP OIEHMBAHMUS 3HAHUIA,
YMEHUil, HABBIKOB M (WJIH) ONbITA JeATEJbHOCTH, XaPAKTEPU3YIOIIMX 3TANbI ()OPMHUPOBAHUSA
KOMIIeTeHIU

[TpomesxyTodHas aTTecTanus Mo AUCIHUILTAHE TPOBOIUTCS B COOTBETCTBUU C TPEOOBAHUSMHU
CTII: CTO CIIOI TU(TVY) 016-2015. KC YKB/I. ITopsimok npoBeneHus 3a4€TOB U DK3aMEHOB.



