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1. Poab qucunninHbl « TeXHOJIOrUus CKUTAHUS OPTaHUYECKUX TOILUIUB» B ()OPMHPOBAHUN KOMIIETEHIM BHIIYCKHUKA:

DJ1eMeHT . CocrapJsionye pe3yJIbTATOB 0CBOCHHS (1eCKPHIITOPbI
. HWHauKaTOphI 10CTHKEHHS] KOMIeTeHIIHii .
o0pa3oBaTeJbHOM Kon KOMIIeTeHIHii)
NPOrpaMMbl Cemectp KOMIICTEHIUH HaumeHoBaHue KOMIIETEHIMH
Kon HanmeHoBaHue HHANKATOpPA
(IMCHUNJINHA, TPAKTUHKA, MHARKATODA OCTHIKEHIS Kox HaumeHoBaHue
T'HA) a P -
BrazeeT onbITOM HCCIEI0BaHUS U aHATIN3
OIIK(Y)-3.4B1 CBOMCTB HAaTypaJbHOT'O TOILIMBA U MPOLIECCOB
TOpEHHs
OmnpezensieT U aHaIU3UpyeT
HpOTIECCE! TOPEHEA | CRORCTBA YMeeT oLleHHBaTh TEXHOJIOTHIECKHE
OIIK(VY)-3.4V1 mapamMeTps! paboTsl 000pyHOBAHUS IS
N.OIIK(Y)-3.4 HaTypaJbHBIX TOILINB, a TAKXKE 2 P PRI D PyA a
o C)KUTaHHsl HATypaJIbHBIX TOILIUB
YIJIIEBOJIOPOIHBIX CMECEH U ra30BBIX =
3HaeT CBOMCTB HATYpaJIbHBIX TOILUIUB U
KOH/ICHCATOB
CrnocobeH JeMOHCTPUPOBATh OTTK(Y)-3.431 IIPOAYKTOB UX CTOPAHHS, a TAKXKE
IIPUMEHEHNE OCHOBHBIX ' YTJIEBOJIOPOIHBIX CMECEH U ra30BBIX
CI0CO00B MOITYICHUS, KOHJ/ICHCATOB
OIIK(Y)-3 mpeoOpa3oBaHus, TPAHCIIOPTA K BrnageeT onpITOM pac4eTHOrO aHAIU3a
HCIIONB30BaHNs TEIJIOTHI B OIIK(Y)-3.5B1 ITapaMeTPOB U MOKa3aTeNel SJHepreTH4ecKux
TEeIIOTEXHUYECKUX yCTAaHOBKAX Jlenaet BEIBOIBI 00 3¢ heKTHBHOCTH YCTaHOBOK M HX 000pYIOBaHUS
TexHomorus cxxuranus 6 U CHCTEMaX TEXHOJIOTHH MOTyJIeHNS, YMeeT paccUuTHIBATh MAPaMeTPHI U
OpraHUYeCKHX TOILIUB peoOpa3oBaHusl, TPAHCIIOPTA U OIIK(Y)-3.5Y1 MIOKa3aTe U YHEPIeTUUECKUX YCTAHOBOK U UX
N.OTIK(Y)-3.5 HCIIOJIb30BAHUSI DHEPTUU B 00opynoBaHus
TEIIOIHEPTeTUUECKUX YCTAaHOBKAX, 3HaeT OCHOBHBIE TEXHOJIOTHU
HETPaJULHOHHBIX HCTOUHUKAX peoOpa3oBaHusl, TPAHCIIOPTUPOBKU U
DHEpPruu OIIK(Y)-3.531 HCIIOJIb30BAaHUSI DHEPTUN TOIUIMBA; IIPUHLIAIT
JIEUCTBHS M YCTPONCTBO HETPAIUIIMOHHBIX 1
BO300HOBIIIEMBIX HCTOYHUKOB SHEPTHU
CrocobeH pyKoBOAUTH
MIPOU3BOICTBEHHBIM
KOJUIEKTHBOM, ITnanupoBaHue AESATENLHOCTH MO 3HaeT CBOMCTBA TOIJIMBA U BIHAHME KaUueCTBa
MK(Y)-1 OCYLIECTBIISAIOUUM W.IIK(Y)-1.1 | skcmuryaTanuy KOTIOB, paOOTAIOMINX MK (Y)-1.131 TOIUIMBA HA MTPOLIECC TOPCHUS U
9KCILTyaTalHuio KOTJIOB, Ha TBEPJIOM TOIIMBE TEMIONPOU3BOIUTENBHOCTh KOTJIOArPEraToB
paboTaromux Ha TBEPAOM
TOILIHBE

2. IHoka3zarTeJHu U METOAbI OLIEHUBAHUSA

Il1anupyemsle pe3yJbTaThl 00y4eHHs 10 THCHUILIHHE Kon naaukaTtopa
Koill(;c’l‘;l;l:;(eﬂl:;oﬁ HaumeHoBanue pasaeia MeTOZlbl OIICHUBAHHUSA
Kon HaumenoBanue PoJHpY JHMCHUILIHHBI (OLEHOYHBIEC MEPONPUATHS)
KOMIIeTeHIUH (1M ee
YAaCTH)
. KOHTpOJIbHas paboTa, 3aIuTa
[NoHumMaTh 0COOEHHOCTH MECTOPOKICHHUH OPTaHMICCKIX TOTUIHB M.OTK(Y)-3.4 CocraB  u  kimaccuukanus P P > 3
P/l M.OTIK(Y)-3.5 KYPCOBOI'O IIPOEKTA, 3allUTa OTYETA 110
¥ 3HATh COCTaB ¥ KJIACCH(DUKALNIO OPraHUUECKUX TOIUINB; WLIIK(Y)-1.1 OpPraHUYeCcKUX TOIUIUB JIB, pyGesHbIi KOHTPOIIH
bl
IIpoBoauTh TEXHWYECKUM aHAJIW3 TBEPAOrO TOIUIMBA WU
POBOL - e VLOTIK(Y)-3.4 CoctaB ¥ Kiaccu(UKalKUs | KOHTPOJbHAs paboTa, 3aIMTa OTYETA
P2 HCCJIEIOBATL COCTAaB MHHEpPAJbHOM €ro 4YacTH, IPOBOJUTH| N.OIK(Y)-3.5 .
. N WIK(Y)-1.1 OpraHUYeCKUX TOIUIUB o JIB, pyOexHbIit KOHTPOIIB
CHUTOBBIN aHAJIN3 YTOJIBHOW BUIH;




3HaTh [[eﬁCTByIOIHHG B OTpac/ii HOPMATHUBHBIC NOKYMCHTEHI IO

TexHomornyeckue CXCMBI
C)KHUI'aHWs TOIIJIUB

KOHTPpOJIbHAs pa60Ta, 3aluTa
KypCOBOT'O IMTPOCKTA, 3alllMTa OTYCTA 110

PI BLIOODY, pacyeTy M IMPOEKTHPOBAHWMIO  00OPYIOBaHWUS, ﬂﬁggﬁ%ﬁg KOHCTPYKTUBHBIE U TEIUIOBBIE JIB, pyGexKHublii KOHTPOIIb
PEAIU3YIOMIET0  TEXHOJOTHYECKYKD  CXEMYy  CXKMIaHUs VLITK(Y)-1.1 XapaKTEPUCTHKH TOTIOK M KaMep
OpPraHuY€eCKOro TOTLINBA,; cropanwii. Topenounsie
yCTpOiicTBa
IToHUMATh MEPCTIEKTUBHBIE CHOCOOBI CKUTAHUS OPraHUMYECKHUX VLOTIK(Y)-3 4 TeXHOIOrHYECKHE CXEMBI KOHTpPOJIbHAS PaboTa, 3alUTa
P4 TOIUIMB ¥ 3HATh OCHOBHBIC TCXHOJIOTHYCCKHUEC CXEMbI IIOATOTOBKH HN.OIIK(Y)-3.5 CKUIaHMs TOTLJIMB KYpCOBOT'0O MPOCKTA, 3alIMTa OTYETA I10
¥ C)KUTaHHS OPTaHMIECKUX TOTUINB; HLIKE)-1.1 CHCTEMBI TIOATOTOBKH TOILIMBA JIB, pyGexHBIH KOHTPOIIb
Texnomornaeckue CXEMBI KOHTpOIIbHas paboTa, 3aIuTa
Buibupate  CrmocoOBl  CKWTaHHS W IUIAKOYAAJICHUS, CYKUTAHMS TOTLTHB KYPCOBOTO IIPOEKTA, 3aIIATa OTYETA TI0
PJIS KOH(UIypaluyd TOINOYHOIO 00beMa, 00OpPYJOBAHME CHCTEMBI E:ggﬁg’;g:g KOHCTPYKTHBHBIE M TEIJIOBBIE JIB, py6eKHbIi KOHTPOIb
TIOJTOTOBKHM HW/HITA TIBUIETIPUTOTOBICHHS, THUIIA TOPEJTOYHBIX WLIIK(Y)-1.1 XapaKTEPHCTHKH TOTIOK M KaMep
YCTPOMCTB U UX KOMIIOHOBKH; CTrOpaHUM. Tl'openounsie
yCTpOiicTBa
TeXHOIOrHYECKHE CXEMBI KOHTpPOJIbHAS PaboTa, 3al1UTa
CHKUTaHHs! TOTUIUB KYPCOBOTO MIPOEKTA, 3alllUTa OTYETA T10
PJI6 ITpoBOAMTL  pacyeThl  KOHCTPYKTOPCKMX M TETUIOBBIX ﬁ:ggﬁg};zg:‘s‘ KOHCTPYKTHBHBIE M TEIIOBBIE JIB, pyOesKHbIH KOHTPOJIb
XapaKTEPUCTHK TOTIOK NAPOBBIX KOTJIOB U Kamep cropanus [ TY. VLITK(Y)-1.1 XapaKTEPUCTHKH TOTIOK M KaMep
CropaHuif. I'openounsie
YCTpOMCTBA

3. IlIkaja oneHUBAHUA
[Topsimox opraHu3aly OLIEHWBAHUS PE3yJIbTaTOB OOy4YEHHUS B YHHUBEPCHUTETE PETIaMEHTHUPYETCS OTAEIbHBIM JIOKAIbHBIM HOPMATHUBHBIM aKTOM —
«Cucrema OIICHHBaHUS pe3yabTaToB 00y4yeHUs: B ToMCKOM monuTexHudeckoM yHuBepcutere (Crucrema olieHHBaHUsA)» (B JCHCTBYIONIEH pelakiun).
Hcnonb3yercs OamibHO-peHTUHTOBAsI CUCTEMA OLICHUBAHUS Pe3yIbTaTOB 00yueHus. MiToroBas orneHka (TpaaullMOHHAas U JIUTEpHAsi) IO BUIaM y4eOHOI
nestenbHoCcTH (M3yueHue quctumind, Y UPC, HUPC, kypcoBoe MpoeKTHpOBaHUE, TIPAKTHKH ) OTPEACIISETCS CyMMON 0aJllIoB IO pe3ylbTaTaM TeKYIIEeTo
KOHTPOJISI ¥ IPOMEKYTOYHOM aTTecTallui (MTOTOBas pEHTUHTOBAs OlleHKa - MakcuMyM 100 6asoB).

Pacnipeniesienrie  OCHOBHBIX M JIONOJHUTENbHBIX OaJlJIOB 3a OLIGHOYHbIE MEPONPUATHSA TEKYIIEro KOHTPOJS W MPOMEXKYTOUHOM arrecTaruu
YCTaHABIIMBACTCS KaJCHIAPHBIM PEUTUHT-TNIAHOM JTUCITUTUIAHBI.

PGKOMGHI[yeMa}I mKajaa aJisd OTACIAbHBIX OLIICHOYHBIX MGpOHpH}ITI/Iﬁ BXOAHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHHS CooTBeTCTBHE
" OnpejelieHne OLlEHKH
3alaHUusA TPaJuIIMOHHOHN OLICHKE
90%+100% «OTINIHO» OTinyHOE MOHUMAaHKE MIPEeIMETa, BCECTOPOHHUE 3HAHUS, OTJIINYHbIC YMEHUS U BJIaJICHUE ONBITOM MPAKTUUECKON ACSITENbHOCTH,
HEOOXOTUMBIC PE3yJIbTaThl 00yYeHUs CHOPMUPOBAHBI, UX KAYECTBO OI[CHEHO KOJIMYECTBOM 0AJUIOB, OJIM3KHM K MAaKCUMAILHOMY
70% - 89% «Xopo1o» JlocTaTo4HO MOJTHOE TOHMMAHHUE MPEIMETa, XOPOIIUC 3HAHUS, YMCHHUS U OTBIT MPAKTUICCKOHN NEATCILHOCTH, HEOOXOIUMBIC PE3yIbTAThI
00yueHus chOPMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OI[CHCHO MUHUMAJIBHBIM KOJIMYECTBOM 0aJLIOB




55% - 69% «Y IOBIL.» [Ipuemiemoe MoHNMaHKUE IPEAMETA, YIOBICTBOPUTEIHHBIC 3HAHUS, YMEHHUS U OTBIT MIPAKTUICCKOHN e TEIHHOCTH, HEOOXOUMBIE PE3yIbTATHI
0o0yueHHs c(hOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HAX OIICHEHO MUHUMAJIbHBIM KOIMIECTBOM OaylIOB

0% - 54% «Heynosiu.» PesynbraTel 00y4eHHsI He COOTBETCTBYIOT MHHHMAIBHO JOCTATOYHBIM TPEOOBAHISIM

[Ixana nyst OIICHOYHBIX MEPONPUSITHI 1ud. 3aueTa / 3adera

Hrorosas
peiiTHHrOBast Jlureprasn Npanunonnas Omnpenefienue oneHKH
olenKa, 6 ounenka ESTS OLICHKA
90%+100% A «O1myHo» | OTIMYHOE MOHMMAHUE MpPEeAMETa, BCECTOPOHHHUE 3HAHUS, OTJIMYHbIE YMEHUS U BJIaJIeHUE OMBITOM NPAKTUYECKOM e TENbHOCTH,
HEOO0XOIUMBIE pe3yNIbTaThl 00ydeHus chOpMUPOBAHBI, HX KAYECTBO OIEHEHO KOIMYECTBOM 0aJUIOB, OIM3KIM K MAaKCHMAIIEHOMY
80 - 89 B «Xopomo» | JlocTaTOYHO MOJIHOE TOHUMAHKE TPEAMETA, XOPOIIUE 3HAHUS, YMEHHS U OMBIT MPAKTHYCCKON JACATEIILHOCTH, HEOOXOIUMBIC
70 — 79 C pe3ynbTaThl 00y4eHHst COPMUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OLEHEHO MUHMMAJIEHBIM KOJIMUYECTBOM 0ajljIoB
65 - 69 D «Ynosi.»  [[IpuemieMoe MOHMMaHUE MPEAMETA, YAOBICTBOPUTEIIbHBIC 3HAHHS, YMEHUS U OIBIT NPAKTHYECKOH AEATEIBHOCTH, HEOOX0IMMBbIC
55 - 64 E [pe3yIbTaThl 00y4deHHs C(HOPMHUPOBAHEI, KAYECTBO HEKOTOPHIX U3 HUX OI[CHEHO MUHIMAaJIbHBIM KOJIHMYECTBOM OaJlIOB
55-100 P «3aureHo» [Pe3ymbTaThl 00yUCHHS COOTBETCTBYIOT MUHUMAIBHO JOCTATOYHBIM TPEOOBAHISIM
0-54 F «Heynosmn.»/ | Pe3ynbrarel 00y4eHHs HE COOTBETCTBYIOT MUHMMAIILHO JIOCTATOYHBIM TPeOOBaHUIM
«HE 3a4TEHO»
[ITxana 1ys OLICHOYHBIX MEPONPUATHM DK3aMEHA
% BBINOJIHEHUS JK3aMeH, CooTBeTcTBHE
3a/laHUi IK3aMeHa 021 TPaAMIMOHHOIi OlleHKe Onpeneaenne ouerku
90%+100% 18+20 «OTnUIHO» OTin4HOE MOHMMAaHKE MPEMETa, BCECTOPOHHUE 3HAHMSL, OTJAMYHBIE YMEHHS U BJIQJICHUE ONBITOM IPAaKTUUECKOM JAesITeNbHOCTH,
HEO0OXOAMMBIE PE3yNIbTaThl 00y4eHHs CPOPMHUPOBAHBI, UX KAYECTBO OLIEHEHO KOJMYECTBOM OAJUIOB, OJM3KHM K MAKCUMaJILHOMY
70% - 89% 14+17 «Xopomo» JlocTaTo4YHO MOJHOE IOHUMAaHHKE MPEMETa, XOPOIINE 3HAHHUS, YMEHUS U OIBIT IPAKTHYECKOH AeATEIBHOCTH, HEOOX0IMMBbIE
pe3ynbTaThl 00y4eHHst COPMUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OLEHEHO MUHHMAJILHBIM KOJIMYECTBOM 0aJlJIoB
55% - 69% 11+13 «Y IOBJL» [MpuemieMoe MOHUMaHKE TPEAMETA, YIOBICTBOPUTEIbHBIC 3HAHMUS, YMEHHUS U OTIBIT IPAKTUIECKOH NeATETHHOCTH, HEOOXOUMBIe
[pe3yIbTaThl 00y4deHHs C(HOPMHUPOBAHEI, KAYECTBO HEKOTOPHIX U3 HUX OI[CHEHO MUHIMAJIbHBIM KOJIHYECTBOM OaJlIOB
0% - 54% 0+10 «Heynosu.» PesynpTaTel 00y4eHus] He COOTBETCTBYIOT MHHUMAIIBHO JJOCTATOYHBIM TPEOOBaHHSIM

4. IlepeyeHb THNOBBIX 3aJAHUI
OHCHO‘lele MepoNnpusaATHS le/lMepr THIIOBBIX KOHTPOJBbHBIX 3a):|a1m17l

1. KontponbHas padota Bomnpocksr:

1. Pacuersl pabounx XxapakTepUCTHK TOIUTHBA, TOCTYIAIOLIETO HA CKUTAHUE.

O6ocHOBaHME BHIOOPA OCHOBHBIX TEMITEPATYP.

O6ocHoBaHKe BEIOOpAa KOMITOHOBKY TTOBEPXHOCTEH Harpena.

Pacuetsl o onpeaeneHuio TEOPETUIECKH HEOOXOIUMOT0 KOJTMYECTBA BO3TyXa.

PacueTsl 00b€MOB U SHTAJIBIHUI BO3AYXa  IPOAYKTOB CTOPAHHMsI IO 33JAHHOMY COCTaBY TOIUIHBA.

el
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6. OmnpeneneHne COCTABIAIOMMX TEIIOBOTO OajaHca sl KaMepbl TOPEHHsI, TOTIKH, KOTJIa.

7. TloHsATue MOTepH MPU CKUTAHHE OPraHNYECKUX TOILIHUB.

8. HopMatuBbl 110 TOMOYHBIM MOTEPSM TEIIOTHI.

9. IlonsTue o coctaBe MPOAYKTOB PEAKIUU.

10. 3aBUCUMOCTBH CKOPOCTH FOPEHUSI OT TEMIIEPATYPBhI, FHEPTUU AKTUBALIUU, KOHIICHTPALIMH TOPIOYETO
BelIeCTBa

3amura 1abopaTopHON PabOTHI 1. Bompocsr:

2. Paboune xapaKTepUCTUKHU TOILIUB (BBIXO JIETy4uX ). PeakiimoHHast criocoOHOCTh TOTLTHMBA

3. U3 4ero cocTtout roproyas 4acTh TOILUIMBA, HEroproyas?

4. Ha3oBute u 1aiiTe KPaTKyI0 XapaKTEPUCTUKY OCHOBHBIM TETUIOTEXHUYECKUM XapaKTEPUCTHUKAM
TOILINBA.

5. UYro Takoe mpeacraBuTenbHas mpobda TormuBa? Kakue yclioBus JOKHBI COOIIOIATHCS TIPH
otbope mpoowI?

6. JlaiiTe ompeneneHue MapTHH TOTUIMBA, O0BEAMHEHHOM MPOOKI, TOUSYHOH, JIAOOPATOPHOM,
AHAJTUTUYECKOM.

7. B kakux ciydasx ¥ Kak IPOU3BOJUTCS OTOOP MPOO TOIIUBA IPU PYYHOM METOE?

8. PaccuuTaiiTe KOITUYECTBO OTOMPAEMBIX MOPIIMIA TOILIMBA Il KAMEHHBIX yIJIeH, ecii Macca
nmapTuM TorumBa coctasiget 1200 T.

9. PaccuuTaiiTe KOIMYECTBO OTOMPAEMBIX MOPIUI TOMIINBA I OYPBIX yIJIel, eciu Macca MapTuu
TorumBa cocrasisieT 1250 T.

10. YTo Takoe KBapTOBaHUE TOIIJIMBA U KaK OHO IIPOBOAUTCSA?

11. MaitTe onpeaenenue nabopaTopHoi mpoOsl TornBa. Kak mpurotoBuTs 1abopatopHyro mpooy?

12. Kakue MeTo/Ibl MOATOTOBKH aHATTUTHYECKOH MPOOKI 3HAETE, YeM OHU OTINYAI0TCS?

13. C xako# 11ebI0 U KaK OCYIIECTBIISETCS yIaKOBKa U MapKHUPOBKA MPoo?

14. Kakast undopmarust 1opKHA COAEPKaThCs B akTe 0TOOpa mpod TormBa’?

15. I3 kakuX COCTaBJISIONINX COCTOMT oOmas Biara? Jlalite onpeneneHrne BHEITHEH BIIard U
HanumuTe GopMyiy pacyera.

16. laitTe onpeaenenne paboueid Bard ¥ HamuImmre GopmMyiry pacuera.

17. Kak BnusieT Biara B TOIUIMBE HA €ro TEIJIOTY CropaHus?

18. Kakue MeToipl onpenesieHust BHENIHEN Biiaru Bel 3HaeTe, U 4yeM OHM OTJINYarOTCs?

19. Yem oTiryaercss MEAJICHHBIN METO/1 OIIPEIeTICHUS aHATUTUYECKOM BJIaru OT yCKOPEHHOTO, B
KaKUX CIy4asiX MPOBOIST ONMpPEEICHUE TOJBKO MEAIEHHBIM METOIOM?

20. ITpuBenuTe MOPSAOK OMpECIICHUs] aHATUTUYSCKOU BIIar, HAMUIIUTE (POPMYITy pacdera.

21. Jlare onpeneneHne 30J1bHOCTH TOILJIMBA.
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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.

Kak Bnusiet coneprkanue 301161 B TOIUIMBE HAa paboOTy KoTiioarperara’?

OT 4ero 3aBUCAT KOJIMYECTBO U COCTAB 30J1bI7

Kakue ocHOBHBIE MpeBpalieHusi MPOTEKAIOT MPU MPOKATIUBAHUH 301617

ITo kakomy ['OCT npoBoauTCS OnpeaeaeHrue 30JIbHOCTH, B YEM 3aKIIFOYAETCS CYITHOCTh
onpeeneHus?

Kaxkue criocoOb1 onpeneneHus 301pHOCTH Bol 3HaeTe, u ueM oHM MeX 1y coboi oTimuatorcs? B
KaKUX CIydasiX OMpeJelIeHne 30JIbHOCTH MOXHO MTPOBOJAMUTH TOJILKO OJHUM U3 CIIOCOOOB?
Kakwue ycnoBus HeoOxo1umMo cobi01aTh MpU ONPeAeTICHUH 30JbHOCTH U1 MOJTy4YeHUs
JOCTOBEPHBIX PE3YJIBTATOB?

Hanummre hopmyibl pacyera 301bHOCTH aHAIUTUYECKON MPOOBI TOITMBA, MIEPECUET Ha CYXYIO
1 pabovne Macchl.

Uto Takoe KOHTPOJbHOE 030JeHne? Kak 1 ¢ Kakoy 11eJ1bl0, OHO TPOBOJAUTCS?

Kaxk BnusieT 30JpHOCTH PA3IMYHBIX BUOB TOILJIMBA HA TPOU3BOCTBO TEIJIOTHI CTOPAHUS.

UTo Ha3bIBAIOT JIETYYUMH BELIECTBAMM, U KaKU€ COETMHEHUS BXOIAT B UX COCTaB?

ITo xakomy 'OCT npoBoauTCs onpeneneHue BbIX0Ja JIETyUYUX BEIIECTB U B UEM 3aKJIIOUAETCS
CYIIIHOCTh ONpeaAeIICHUs?

[Tepeuncnure hakToOpsl, BIUSIONINE HA TIOTYYCHHIE TOCTOBEPHBIX PE3YJIBTATOB MPHU OMPEACTICHUN
JIETYy4YHX BELIECTB, AANTE KaXKOMY KpaTKOE MOSICHEHHE.

[TpuBeauTe KIacCUPUKAILIMIO HEIETYIEeTO OCTAaTKa.

Ha3oBute BBl TOIIMB, KOTOPBIE OTHOCATCSA K KATETOPUU HECIIEKAKOLIUXCSl, CTIEKAIOIINXCS,
CIIMMIINXCS TOIUIUB.

B kakux cinyyasx npu onpeneieHuy BhIXoa JEeTYyYHX BEeUIECTB HABECKY HE00X0IMMO
OpuKeTHpOBAThH?

Hanummre popmyny pacyera BbIXofa JE€TYYHX BEIIECTB AHATTUTUUYECKON IPOOBI TOILIIMBA.
Hanummure hopmyity pacyera BbIXoja JETYYHX BEIIECTB HA TOPIOYYIO MACCY.

Kaxkoit mapke yrisi COOTBETCTBYET IMOPOIIKOOOPA3HBIN, CIUTIIITUNACS KOKCOBBIA OCTAaTOK?

Kak 3aBHUCHUT BBIXOJI JIETYYHX BEIIECTB OT CTENEHU yriiehUKaIuu Tormsa’?

OObscHUTE, KaK U OTYETO 3aBUCAT KOJIMUYECTBO U COCTAB JIETYYHX BEIIECTB.

Kak 3aBucHT peakiimoHHas ClTOCOOHOCTh TOTUIMBA OT BBIXOJIA JIETYYUX BEIIECTB?

[IepeuncinTre TEMIOTEXHUUECKUE XaPAKTEPUCTUKH TOIJIMBA, KaKasl U3 HUX SBJIIETCSI OCHOBHOM?
UTo NOHMMAIOT IO YIENbHON TEIUIOTON Cropanus?

UYro sBisieTcs 0aniacToM B TOIUIMBE U KaK OH BJIMSET HA TEIJIOTY CrOpaHus?

Kaxkoit nokazarenb sHEpreTHuecKol IEHHOCTH TOIUIMBA MPUHATO UCIOJIB30BATh IIPHU pacyeTax
pacxona TorumBa? [lpuBectu hopmysTy TOTO moKa3aTess.
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47. B ueM 3aKiIr04aeTcs CyIIHOCTh METO/1a ONPEAEIIEHUS TEMIOTHI CTOPaHus TOIIMBa?

48.

JlaiiTe onpeneneHue U HaMUIIKUTE GOPMYITY pacueTa BBICIICH TETUIOTHI CTOPaHUs Ha pabodyro
Maccy.

49. NlaiiTe onpeneneHre YCIOBHOM TOPIOYEi MacChl TOIUIMBA U HAMTUIITUTE (GOPMYITy pacuera.

50.

Ha kakue nepuoabl AenUTCA KaIOpUMETpUUeckoe ucnbiTanue? UTo MpOUCXOAUT B KaXKIOM U3
HUX?

3anmTa KypcoBOro npoeKkTa
(paboTsr)

Temartuka npoekToB (padbor):

1.

el

TenoBoii pacueT 1 KOHCTPYUPOBAHHUE KaMephl cropaHus A napoBoro kotia E-220-9,8-550.
TertoBoi pacyeT U KOHCTPYUPOBAHUE KaMephl CropaHus AJisi mapoBoro kotia E-320-12,8-555.
TemnoBoii pacueT 1 KOHCTPYMPOBAHKUE KaMephl cropanus 1 naposoro kotia E-360-13,2-545.
TermtoBoi pacueT U KOHCTpyHpoBaHue kamepsl cropanus s ['TIA «Jlamgara-32».

TenoBoii pacueT U KOHCTpyUpoBaHHUe kKaMmepsl cropanus ais I'TIA «Ypan-16».

Bormpocs! k 3amure:

6.
7.
8.
9.

10.

11

12.
13.
14.
15.

Onpenenenne noreps u KIIJ[ koTna.

Omnpenenenne pacxo/ia TOIIUBA.

O6ocHoBaHME BEIOOpA TOPEIOYHBIX YCTPOMCTB.

OmnpeneneHre KOIMYECTBA TOPETOYHBIX YCTPOMCTB, TPUHIMAEMBIX K YCTaHOBKE.
OTtpaboTKa NPUHLKIIOB Pa3MEIEHHUs U KOMIIOHOBKH TOPEJIOK.

. KommmonoBka Tormounoit KaME€pbl C YUETOM CHUCTEMBI IIOJA4YH W IMOATOTOBKH TOILJIMBA, crocoba

C)KUTAHUS, KOMITOHOBKH TOPEJIOK.

TermioBoi pacyeT TOMOYHON KaMephI.

Pacuer nmunb! pakena.

Omnpenenenre MOrpenIHOCTH MPOBEICHHBIX PAaCUETOB.

[IpunsatHe M 0OOCHOBaHMS TMPOEKTHBIX pEIIEHUH 1O BBHIOOPY cnocoba HUIaKOyIaTCHHS.
(IIpuHIMNIIANEHOE BIMSHUE BBRIOOPA CHIOCO0a MITAKOYTaJICHUS HA KOHCTPYKIIUIO TOIKH M KOTJIA;
BJIMSIHUE HA TIPUHSATHE PEIICHUS PEaKIIMOHHON CTOCOOHOCTH TOIIMBA, COCTaBa U TEMIEPaTyPHbIX
XapaKTEPUCTHK 30JIbI TOILUINBA)

DK3aMeH

Bomnpocsl Ha 3k3ameH:

Paboune XxapaKTepuCTUKU TOIUIAB (BJIAYKHOCTb, 30JbHOCTh, BBIXOJI JIETYYHX, TEIUIOTa CTOPAHMUS,
COCTaB U TEMIIEPATypPHBIC XapaKTEPUCTHKHU 30JIbI).

Koaddurmentsr pazmonocnocoOHOCTH ¥ aOpa3MBHOCTH TOIUIUB.

Knaccudumnupyrommue kputepun B3pbIBOOE30ITaCHOCTH.
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13.

14.
15.
16.

17.
18.
19.

20.
21.

22.

23.
24.
25.
26.
27.
28.
29.

IIpenBapurenbHas IOATOTOBKA TOIUIMBA K CKUTAHMUIO.

IToTOYHBIN NPUHLIKII OPTraHU3ALUH CKUTAHUS TOIUINBA.

IToaroToBKa U TEXHOJIOTMYECKAs! CXEMBI COKUTAHMS Ta3a

ITonroroBka M TEXHOJIOTMYECKAS CXEMBI CKUTAHMSI Ma3yTa.

[Tpo6nembl IUTAKYEMOCTH U 3arps3HEHUS IIOBEPXHOCTEH HarpeBa, HeraTUBHBIE ITOCIIEACTBUSI.
ITponecchl nuIaKkoBaHMUs CTEH TOIKU: MEXaHW3M SIBJICHMS, OCHOBHbIE (DAKTOpBI, BIUSIOLIME Ha
pouecc.

. [IpuHnIMIManBHBIE TyTH 0OecTieueHHs OE€CIIIIaKOBOYHOM pabOTHI TOTKH.
. Haznauenue Tonok u TpeOOBaHUS K HUM.
. Kimaccudukanuss Tomok mo crocoOy cxuranusi (cioeBble, (GakelbHbIE, ITUKJIOHHBIE), CIIOCO0Y

[UTAKOYAAJCHU W KOH(UTypalliM TOMOYHOrO oObeMa (OTKpBITbIE, MOJIYOTKPBITHIE,
JBYXKaMEpHBIE).

BnusiHue XapakTepUCTUK U CBOMCTB TOIIMBA HA OCHOBHBIE PELIEHMSI I10 TEXHOJIOTUYECKON CXEME
CKUTaHUS TOILJIUB.

IIpenmy1iecTBa U HEAOCTATKU TOMOK C TBEPIBIM U KHUAKUM UIAKOYAAIEHUEM.

TennoBast MOIIHOCTb TOMKH.

TernoBble HaNpsDKEHUS CEUYEHUS TOIKH, spyca TOpENioK, 00beMa TOMKH, MOBEPXHOCTH 30HBI
AKTUBHOT'O TOPEHUSI.

Cy1ecTByroniyie HOpMaTUBHBIE PEKOMEHIALMH 110 BEIMYMHAM TEIIJIOBBIX HAIIPSHKEHUH.
OrpaHudeHus, Ipyu MPOSKTUPOBAHUH TOMOK, UX (PU3NYECKUIT CMBICII.

OrpanuueHus 1o TeMIepaType Ha BBIXOJE U3 30HbI aKTUBHOI'O FOPEHUS B TONKAaX C TBEPHAbIM
HNUTAKOYJJAJICHUEM HA MUHUMAJIbHOM M HOMUHAJIBHOW HAarpy3Kax,

TemmnepaTypa Ha BBIXOJIE U3 TOIIKH, OTPAHUUYEHUS.

[IpoBepka HaAEKHOCTH BBIXOJA MKUIKOIO NUIAKA B TONKAX C KUJAKUM MIJAKOYJAJECHUEM Ha
MUHHMMAaJIbHOW Harpyske.

OmpeneneHne pacuyeTHOW TeMmmepaTypsl (akera W MUHMMAJIBHOW TeMmIlepaTyphl (akena 1o
YCIJIOBHUIO BBIXOJIa JKUKOTO IIIaKa.

WNHnuBuayanbHble CHCTEMBI IBUICTIPUTOTOBIICHUS U IEHTPAJIbHBIE MBLIE3aBOIBI.
Knaccudukanus HHIUBUIYaTbHBIX CUCTEM MBLICTIPUTOTOBICHUSI.

HopMmaTtuBHbIe pekoMeHIaluy 0 BBIOOPY CUCTEMBI BLICHPUTOTOBICHHUSL.

3akoH PurtuHrepa, coctaBistomue 3arpat 3Hepruu Ha pasmod, KIIJ[ nponecca pazmoua.
@pakIMOHHBIN COCTaB MbLIHU, 3aKOH Po3uHa-Pamiepa.

Koadduunent nonmancnepcHocTy.

OnTuManbHas TOHMHA TOMOJIA.
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30.
31.
32.
33.
34.

35.

36.
37.
38.
39.

40.
41.

42.

43.
44.
45.
46.
47.
48.

49.

50

Tunsl yriiepa3MoJIbHBIX MEIbHUIL, UX KOHCTPYKIIMSL.

CpaBHUTENBHBIN aHATU3 U 00J1aCTh MPUMEHEHHUS Pa3IMYHBIX THOB YIiepa3MOIbHBIX MEJIbHUIL
HopmatuBHBIE peKOMEHIAIIMY 110 BBIOOPY THIIA METBHHIIBI U KOJIMYECTBA MEJIBHHIL HA KOTEII,
BnakxHOCTB IBLIH, BIArOChEeM, CYIIUIbHAS MTPOU3BOAUTEIEHOCTD METbHUIIBI.

Jlonmyckaemple TeMIEpAaTypbl CYLIMJIBHOIO areHTa INepel U 3a MENbHUIIEH, Ha BBIXOJE U3
MBUIECUCTEMBI.

Onpenenenne TpeOyeMoil W MaKCHUMaJbHOM TMPOM3BOJUTEIBHOCTH MENBHUIIBI, 3aTpar
ANEKTPOIHEPTHU HA PA3MOJL.

Tunsl, KOHCTPYKIMSL, HA3HAUEHUS CEMapaTOPOB.

BcenomoratenbHoe 000py10BaHUE MBUIECHCTEM.

B3peiBaeMOCTh yroiabHOM MBUIH, CTIOCOOBI MTOBBILICHUS B3pBIBOOE30MACHOCTH IBIJIECUCTEM.
Knaccudukanuss u BeiOOp ropenounsix ycrpoilcTB (Hasznauenue ropenok u TpeOoBaHWMS,
IIPENBSBISAEMBIE K HUM).

MasytHble GOpCYHKH (MEXaHMYECKHE, POTAllMOHHBIE, TAPOBbIE, BO3IYIIHbIE HU3KOTO 1aBJICHUS).
I'a3oBble ropenku (A CXKWUraHUs HPUPOAHOTO ra3a M HU3KOKAJIOPUHHBIX Ta3oB), HX
KOHCTPYKTHBHOE 0(OpPMIICHHE.

YHupuuupoBaHHBIE ra30Ma3yTHbIe ropesiku ' MY : XxapakTepuCTUKH, KOHCTPYKIINSA, CTAaHIAPTHBIC
TUIIOPa3MepBI, OA00p TOPEIKU U3 CTAaHAAPTHOTO psAa.

[Tp11eyTONbHBIE TOPETIKU: BUXPEBBIE U MPSIMOTOYHbIE TOPEIIKU: KIacCU(PUKAIMS, KOHCTPYKIINH.
CpaBHUTENBHBIN aHaTU3 U 00JIaCTh TPUMEHEHHUS PA3IMYHBIX BUIOB MbUIEYTOJIHBIX TOPEIOK.
COpocHbIe TOpENKU, UX Ha3HAYCHUS U PACIIOI0KEHUS B TONKE, COPOCHBIE KaHAJIbI TOPEIIOK.
Br16op umnca ropenok Ha kotes. TermmoBas MOITHOCTh TOPETIOK.

Crabunusanus ropeHus: B TOPEIOYHBIX YCTPONWCTBAX.

Tonku ¢ GpoOHTANIBHBIM, BCTPEYHBIM, BCTPEYHO-CMEIICHHBIM, TAHT€HIIUAIBHBIM PACIIOJIOKEHUEM
rOpesioK (PEKOMEHIAINH [0 Pa3MEIEHHIO BCEX TUIIOB FOPEIOK).

Oco0OeHHOCTH U PEeXKUMBI PabOThI, MPEUMYIIECTBA U HEIOCTATKH, 00JIaCTh MPUMEHEHUS TOTIOK C
Pa3IUYHBIM pa3MeleHueM (PacrtoiI0kKEeHUEM ropeioK).

. Jlpyrue Bo3MOKHbIE a3pOJUHAMUYECKHE CXEMbl C)KMTaHUs TOILIINBA.

5. MeTtoanyeckue yKasaHusi 0 Npolueaype OneHMBAHUSA

OueHOYHbIE MepoNnpusaATHS

l'[poue;[ypa NPOBEICHUS OLICHOYHOI'0O MEPONPUATHSA W He00X0AMMbIe METOAMYECKHE YKasaHusl

1.

KontponbHas padota

KonTponbHas paboTa mpoBOAUTHCS B MMCHbMEHHOM BH/JIE HA CIIELIMATILHOM 3aHATHE B TEPHO]] KOH(pepeHII-
HEJIEH, TPOJIOJDKUTEIBHO paboThl 45 MUHYT.




OlleHO'-lele MeponpudaATUd Hpoueuypa NMPOBEICHNUS OLICHOYHOI'0 MEPONIPUATHA W neoﬁxouuMue METOAUYECCKHE YKA3AHUA

3amura 1aboparopHoii paboTel | 3ammTa 1a00paTOPHBIX pabOT MPOBOAMTHCS MPU HAJTUYHHM TOTOBOTO OTYETa BO BpEMsl ayAMTOPHOTO
3aHATHSA IIYTEM ONpoca M 00CY)KJICHHUS BHIIOIHEHHBIX paboT ¥ MOJYYEHHBIX PE3YJIbTATOB.

3amuTa KypcoBOro IIpOeKTa CTyneHThI BBINOIHUBIINE U OOPMUBIINE KYpPCOBOM MPOEKT IOIYCKAIOTCS K 3alMUTe. 3al1Ta KypCOBOTO

(paboTsl) MPOEKTa MPOBOJUTCSA B Ha3HAYCHHOE BPEMS B MEpHUOJ KOH(EpEHL-HEAeIU WIK B JPYrHe JaThl MyTeM
IPOBUAEHUS OIIPOCa IO MPEACTABISEMOH K 3aIIUTe paboThI.

OK3aMeH DK3aMeH MPOBOAUTHCS B epuo ceccuu. CTyAeHTY NpeaocTasisiercd 45 MUHYT AJis IPEABapUTEIbHON

MOATOTOBKH, IMOCJIC YET'O MPOBOANUTECSA CO6€C€I[OB3HI/IG 10 0003HAYEHHBIM BOITPOCaM.






