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1. Heau u 321294 TUCHHILIMHBI

1.1. I[env npenooasanus oucyuniunsl: 0OYICHHE CTYJACHTOB COBPEMEHHBIM MpHUEMaM,
croco0am U CpeCTBaM SHEPTrO- U PeCypcocOepeKeHHsI B MPOMBIIUICHHBIX TEXHOJIOTUAX H B
SHEPronpeoOpa3yroux CUCTEMaX, (POPMUPOBAHUHM YMEHUH NPHUMEHSTh MPUOOPETCHHYIO
COBOKYITHOCTh 3HAHUH NPU BBIMOJHEHUH PACUETOB YHEPrOMCIIONB30BAHUS B TEXHOJIOTHYE-
CKUX TIpolieccax U B 00OpYyIOBAaHMH, a TAKXKE MPHU aHAIN3E TEIUIOTEXHOJIOTHYECKUX IMPO-
MBIIUIEHHBIX CUCTEM.

1.2. 3a0auu usyuenus oucyuniuxvl. COPMHPOBATH YMEHHUE HA OCHOBAHHUH TOITYYCHHBIX
3HaHUI y4acTBOBATh B pa3paboTKe 3HEProd(hp(eKTUBHBIX M KOHKYPEHTOCHOCOOHBIX TEXHO-
JOTHi W 00OpYTOBAaHUS W OCYIIECTBISTh TEXHOJIOTMYECKHH IMPOIECC B COOTBETCTBUU C
TpeOOBaHUSAMHU U 337a4aMH SHEPTO-H pecypcocOepekeHusl.

2. Mecto aucunmimebl B ctpykrype OOII BITIO

Kypc «CriocoObl U cpeacTBa 3HEPro-u pecypcocOepekeHus» BXOAUT B IEPEUYEHb JIUC-
[UIUIMH BapUAaTUBHON 4YacTH MPO(ecCHOHANBLHOTO LMKIA OCHOBHOW 00pa30BaTeIbHON MpO-
rpamMmbl OakajiaBpuara Mo HarpasiieHH0 nmoAarotToBku 15.03.03 «TexHoyornyeckue MariuHbl
1 000pyIOBAaHUEY.

JucnuminHa 6a3upyeTcsl Ha MpeaBapUTEIbHOM HM3YYEHHMH CIEAYIOUIMX KypcoB: Marema-
tuka, Ousnuka, MexaHuka *XHUAKOCTU U rasza, [Iporeccsl U ammaparbl XUMHUYECKUX MPOU3-
BojcTB, MH(popmaTuka, OCHOBBI 3HEpro- u pecypcocoOepexenns. HeoOxonumMpiMu yciioBus-
MU JJI1 OCBOCHHUS ITUCIUIUIMHBI SIBJISIOTCS: 3HAHHE OCHOBHBIX 3aKOHOB (DM3UKHU, YMEHHUS
CTPOUTHh MOJIEJIM U pellaTh KOHKPETHBIE 3aJjaul ONpEACICHHOW CTENEHH CIOXHOCTH, BiIaJie-
HUE EJIOCTHON CUCTEeMOM 3HaHUM, (hopMupyromei (GU3nuecKkyro KapTUHY OKPYKAIOUIero Mu-
pa. 3HaHuUs, YMEHUS U HaBBIKH, OJIYYEHHbIE CTYJCHTAMH B MPOLIECCE U3YUYEHUS TUCIUILIH-
HBI, ABIAIOTCA 0a30il A u3ydyeHus auciuIuinHel O00pyaoBaHHE XMMHUECKUX U HePTeXHU-
MHUYECKHX ITPOU3BOJICTB.

Ilepeuenv pazoenos, mem OUCYUNIUH, YCBOEHUE KOMOPHIX He0OXO00UMO OJisl U3YUeHUsi OaH-
HOU OUCYUNIUHBL:

1. Maremaruka (auddepeHnnanbHoe 1 MHTErpaIbHOE UCUHCICHHE, TU(depeHInaTbHbIe
yYpaBHEHHsI, METOJIbl UCCIIEOBAHMS (DYHKIIMI HA DKCTPEMYM, CTEIICHHBIE W JIPYTHE CIICIH-
aJibHble (GYHKIIUN);

2. HMHbopmanmoHHBIE TEXHOIOTHH (OCHOBBI MHUKPOIIPOLIECCOPHON M KOMITBIOTEPHON TeX-
HUKH, IPOrpaMMHUPOBaHUE, MPAKTUYECKUE HABBIKHM MOJIb30BaTENsl EPCOHATBHOIO KOMIIbIO-
tepa, Windows, Microsoft Word, Microsoft Excel )

3. ®wusuka (MexaHHKa, TEIUIOTA, MOJIEKYJIIPHO-KUHETUYECKast TEOPHSL);

4. MexaHHKa )XUJIKOCTU U Ta3a (YpaBHEHUS W PEKHUMBI ABMKEHUS KHUIKOCTH, uncio Re,
ruJpaBiandeckue norepu, ¢popmyna Japcu-Beiicbaxa, Gopmyna AnbrTiryns, rujgpabiuayde-
CKUI pacyeT TpyOONpOBOIHBIX CUCTEM U allapaToB );

5. TemnnotexHuka (Ta3oBble 3aKOHbI, CBOMCTBA I'a30BbIX CMECEH, OCHOBHBIE TEpMOJUHA-
MHUYECKHE TMPOIECCHI, pacdeT MPOIECCOB C MOMOMIBI0 JHArpaMM COCTOSTHHS PabO4MX Te,
OCHOBHBIE TPUHILIUIIBI U 3aKOHOMEPHOCTH TEIIOMAacCOOOMEHa)

6. Du3MKO-XMMHUYECKUE CBOWMCTBA BEIIECTB M MPUKJIAJHBIE pacueTsl (ompeaencHue Qu-
3MYECKHX CBOMCTB BEIIECTB U UX pacyeT JJIsi CMeCel BEIIECTB, THITbI, IIPHHIIUIIBI H CIIOCO-
ObI CO3/IaHMsI MaTeMaTUYECKUX MoJiesiel, OCOOEHHOCTH METOJ0B U CIIOCOOOB MPUKIIAIHBIX
pacdeToB).



3. TpeGoBanus Kk pe3yJbTaTaM 0CBOCHHUS AU CHMIIIMHBI

3.1. U3yuenue Oucyuniunvl HaANPAasieHo HA GopMuposanue NPodheccuoHaAIbHbIX KOM-
nemenyuii  I1K-1, I1K-6:
[1K-1 - criocoOHOCTBIO K CHCTEMAaTHYECKOMY M3YYCHHUIO HAYYHO-TEXHHUECKOW MH(OpMAIUH,
OTEUYECTBEHHOT'O U 3apy0EKHOTO OIBITA IO COOTBETCTBYIOMIEMY MPOQHITIO MTOATOTOBKH.
[1K-6 - cnocoOHOCTBIO pa3padaThiBaTh PabOUYyHO MPOCKTHYID M TEXHHYECKYIO TOKYMEHTa-
U0, 0POPMIISITh 3aKOHUYEHHBIE MPOCKTHO-KOHCTPYKTOPCKHE PabOTHI ¢ MPOBEPKON COOTBET-
CTBHsI pa3pabaThIBa€MbIX MPOCKTOB U TEXHHUYECKOW OKYMEHTAIlMU CTaHAapTaM, TEXHUYE-
CKHUM YCIIOBHSIM H IPYTUM HOPMATHBHBIM JOKYMEHTaM.

3.2. Cmyoenm 00.19iceH 3HaMb

- CIIOCOOBI U CPEJICTBA COBEPIICHCTBOBAHUS TEXHOJIOTHYECKHUX IMPOIIECCOB, MEPOIIPHUSITHS 110
KOMILUIEKCHOMY HCIIOJIb30BAHUIO CBHIPHSI, TIO 3aMeHE JAC(PHUIMTHBIX MAaTCPUATIOB U U3BICKAHUIO
CIOCOO0B YTHIIM3AIIUN OTXOJIOB ITPOU3BOJICTBA, K UCCIEAOBAHUIO IPUYUH Opaka B MMPOU3BOI-
CTBE U pa3pabOTKe MPEIIOKESHUH 110 ero MPEIyNPEkKACHUIO U YCTPAHCHUIO;
- CIIOCOOBI OMPEICIICHHSI ONTUMAIBHBIX PEIICHUN TP CO3JIaHUU MPOAYKIIUU C YIETOM TPebo-
BaHUI PHEPro-U PecypcocOepPeKeHMs, KaueCTBa, HAJICKHOCTH U CTOMMOCTH, a TaK)KE CPOKOB
UCTIOJTHEHU S, 0€30ITaCHOCTH JKU3HEICATEIIPHOCTH M SKOJIOTHYECKON YHCTOTEHI.

3.3. Cmyoenm dondicer ymems:

- TIOJIb30BAThCS CIIPABOYHBIMH JAHHBIMHU T10 TETUIO(PU3NIECKUM CBOMCTBAM TEIUIOHOCHTE-
Jei u pabouux Te;

- paccuUMTBHIBaTh OCHOBHBIC XapaKTEPUCTUKU IIPOLIECCOB IIEPEHOCA UMITYJIbCA, TEIUIA U MaC-
CBI;

- CaMOCTOATENIbHO paboTaTh C HAyYHOH, HOPMATHBHON M TEXHUYECKOHW JUTEpaTypoi, aHa-
JAU3UPOBATh HHPOPMALIHMIO U 0OOCHOBBIBATh PALIMOHAIBHOCTD MIPEIaraéMbIX PELICHUH.

3.4. Cmyoenm Oondicen enadems.

CIOCOOHOCTBIO OCYILECTBIISATh MOUCK, XpaHEHHE, 00pabOTKy M aHaNNU3 HH(POPMAaIUN U3 pas-
JMYHBIX UCTOYHHUKOB U 0a3 JaHHBIX, IPEJICTABIATh €€ B TpeOyeMoM (opMaTe ¢ UCIOIb30Ba-
HUEeM WH(POPMAIMOHHBIX, KOMITBIOTEPHBIX M CETEBBIX TEXHOJOTHH ;

- YMEHHMEM MPUMEHATh METOJbl CTAaHJAPTHBIX HUCIHBITAHUI IO ONPEACTICHUI0 (PU3UKO-
MEXaHUYECKUX CBOMCTB M TEXHOJIOTMYECKHMX IOKAa3aTEJIEH MCIOJIb3YEMBIX MaTEpUAJIOB U
TOTOBBIX M3SIINH,

- CIIOCOOHOCTBIO UCIIOJIb30BaTh (I)I/I3I/II(O — MaTeMaTHYEeCKUM arrapar ajs peeHud pacd€THO
— AHAJIMTUYCCKUX 3a/1a4, BOSHUKAIOIHUX B XOAC HpO(i)CCCI/IOHEU'II)HOI\/'I JCSATECIbHOCTH ,

- [pueMamMiu ONpCACIICHUA ITPABUIIBHOCTH MMOJTYUYCHHBIX YU CIICHHBIX

PE3YIBTATOB BBINIOJIHACMBIX PACUCTOB,

- MCTOAHWKAMH pacCyYCTa OCHOBHBIX PCKUMHBIX, KOHCTPYKTHBHBIX,
TUAPABINYCCKUX U TEMI000MEHHBIX XapaKTEPHUCTHUK YCTAHOBOK, OTBCYAIOMIUX YCIIOBHU-
SAM OIITUMAJIbBHOCTH.



4. Pacnipenesienne TPyA0eMKOCTH (4ac.) IMCHUIIMHBI 10 TEMaM

M BHJAM 3aHATHI

yu.Copeprkanue kypca .CBsi3b ¢ IPYTUMHU JUCITUTUIMHA-
Mu. Dopmbl yueOHBIX 3aHITHIA U OTYETHOCTH IO KypCY.
Jluteparypa nis u3ydeHus Kypca.

banancoBast 3HEproTexHOIOrM4ecKas cXxema XMMHUYECKO-
T'0 MPOU3BOJICTBA.

HcTouHnKH BTOPUYHBIX SHEPrOPECYpPCOB XUMUUYECKHUX
MMPOU3BOJICTB. Y TWJIM3AIMS TOPIOYUX OTXOJO0B XUMUYE-
CKHX MTPOU3BOJACTB. [ 'OpeNKu I CKUTAHUS TOPIOYUX
OTXOJIOB.

[IyTn ucnosb30BaHus BHICOKOTEMIIEPATYPHBIX TEIJIOBBIX
0TX0710B. KOTIBI-yTHIN3aTOPBI, WX KOHCTPYKIIHH U pa-
6ota. O6opynoBaHue Al UCTIOTB30BAHUS TEIIa YXOI5-
X Ta30B TEIUIOTEXHOJOTHYECKUX Teueid. [ 12, 13]

Yacrel
=
> Ne Ne Kommo | JIabo- Tpax
o | Hege- | Te HanmMmeHoBaHme TeMEBI Bce- | Jlek- JI0- aTo
= I MBI ro 805051 KBH pTo P | mmue- | CPC
< y P CKHE
MBI HBIE
1 1 DHEProTeXHOJIOTHICCKUN 44 2 - 2 40
Oaanc
1 2 Bropuunsle sHepropecyp- 44 2 - 2 40
ChbI
2 3 Yrunusanusa HU3KOIOTEH- 56 2 - 4 50
OHUATBHBIX TEIUIOBBIX OTXO-
JI0B DHEprocOepekeHUE B
YCTAaHOBKAX TMPOMBIIUICH-
HBIX TEXHOJIOTUHI
HUTOTO: 144 6 - 8 130
4, CopaepixaHue JIEKIIHOHHOTO Kypca
No Bcero No Tewma nexuuu. Bonpocsl, oTpabaTeiBaeMble Ha JTEKLIUN YueHo-
TEMBL | YacOB | JIEKIUU METOIUYe-
cKoe obec-
IIeYECHUE
2 1 BBonnas neknus. [Ipenmer kypca, ero nenu u 3aaa- 1-7




HuskonoreHuyaabHble TEIUIOBBIE OTXOAbI. Y THIIN3ALUS
TETJIa 3arPsI3HEHHBIX CTOKOB M arPECCUBHBIX KUIKOCTH.
AnnapaTbl MTHOBEHHOTO BCKUIIAHMSL.
Y TUIU3aIMOHHBIE YCTAHOBKU PEKYIEPaTUBHOTO U pere-
HEPaTUBHOI'O TUIIOB, C IPOMEXYTOYHBIM TEIUIOHOCUTE-
JIeM, C TEIUIOBBIMU TPyOamH, ¢ KUIISIUM CIIOeM. [ Y TH-
JM3alys Teria oTpaboTaHHOro napa. Cxemsl YCTaHOBOK
YTWIM3AIHMHU TeTia MATOro napa. Mcnons3oBanue oTpa-
00TaHHOTO Mapa 1is 1eei TerI0CHa0XXeHUs U BbIpa-
OOTKH ICKTPOIHEPTUH
Hcnonb3oBaHne BTOPUYHBIX SHEPIOPECYPCOB /IS MOy~
YEeHHUSI UICKYCCTBEHHOTO X0JI0/]a B OPOMHCTOIUTHEBBIX U
BO/I0AMMHUAYHbIX a0COPOLIMOHHBIX XOJIOAUIbHBIX MalllU-
HaxX. YCTpOUCTBO 1 paboTa aOCOPOIIMOHHBIX XOJIOIUb-
HBIX MalIMH.
Hcnonp30BaHne BTOPUYHBIX YHEPTOPECYPCOB B TEILIO-
BbIX Hacocax. [IpuHIMI 1eHCTBUS TEIUIOBBIX HACOCOB.
AOGCOpOLMOHHBIE TETIOBBIE HACOCHI.

OnbIT 5KOHOMHUH SHEPrOPECYPCOB B 3apyOESIKHBIX
CTpaHax

1-7

DHeprocbepexenre B abCOpOLMOHHBIX U PEKTHU(UKAIIN-
OHHBIX ycTaHOBKax. [loTepu skceprun Ha pa3InIHbBIX
cTanuax abcopOIMOHHO-IUCOPOIIMOHHOTO UKIa. MeTo-
JIbI CHIDKEHUSI DHEPTeTHYECKUX 3aTpaT B a0COpOLIMOH-
HBIX Tporeccax. [IyTu cHkeHus sHepro3aTpat npu
peKTUdUKALMY KUAKUX CMECEil.

[IpunHnune! 3HEprocoepexenus mnpu cymke. CrocoObl u
CPEJICTBA SHEProcOepeKEeHUsI P CYIIKE.

CriocoObl U cpeicTBa YHEProcOepeKEeHNs B BBITAPHBIX
anmnapartax. BelmapHble yCTaHOBKH C KUIISITUJILHBIMU all-
napaTamMy IOBEpXHOCTHOT'O TUIa. BhimapHble anmapaTsl
C MOTPY>KHBIMH F'OPEIKaAMHU.

Crioco0bl U cpecTBa SHEProcOepekeHMs B TOTUIUBOUC-
MOJIB3YIOIUX YCTAHOBKAX U B KOMIIPECCOPHBIX YCTAHOB-
Kax. Pe3oHaHCHBIN HaJyB BO3ayxa B kommpeccop. Mc-
MOJIb30BAHKE TETUIOTHI OXJIKICHHS BO3/1yXa B KOMITpEC-
cope JuIsl 1eJiel TerI0CHA0KEHHUS.

CriocoObl U cpeicTBa YHEProcOepeKeHNsl B TAPOKOHIEH-
caTHBIX cucTteMax. O01ast XxapakTepUCTHUKA MTAPOKOH-
JEHCATHBIX CUCTEM. OTKPBITHIE U 3aKPBITHIE CUCTEMBI.
COop u Bo3Bpar KoHJeHcaTa. JKoHOMHUYecKas dpdek-
TUBHOCTb BO3BpaTa KOHJIEHCATa.

6. Coneprxanue KOJINIOKBUYMOB

KonnokBrymsl HE IPEAYCMOTPEHBI




7. IlepedyeHb NPAKTHYECKUX 3aHATHH

Ne | Bceero No
TEMBI | 4acoB

3aHATUA

Tema MMPAKTUYICCKOI'O 3aHATHA. 3a,Z[aHI/IH, BOIIPOCHI,
OTpa6aTBIBaCMBIe Ha NPAKTHUYCCKOM 3aHATUU

Vyeno-

METOINYECKOE
o0ecrieueHue

CocraBieHue 0aJIaHCOBOM TEIJIOTEXHOJIOTHYECKOM
CXEMBI ITPOU3BOJCTBA.

1-7

DOxoHomuueckas 3QPEeKTUBHOCTh UCTIONB30BAHUS
TeIuia 0TpadOoTaBIIero apa

1-7

Pacuet cxem u o6opynoBanus 3Heprod3hHeKTuBHBIX
CYIIMJIBHBIX YCTAaHOBOK.

8. Ilepeuyennb 1abopaTopHbIX padoT

JlaGopaTopHbIil NPAaKTUKYM HE NPEAYCMOTPEH.

9. 3agaHusA 1J151 CAMOCTOAITEIbLHOM Pa0oThI CTYIeHTOB

Ne Bcero
TEMBI 4acoB

3ananusi, BOMPOCHI, JIJIsl CAMOCTOSATEIHHOTO N3Y4YeHHUs (3a-
JTAaHUA)

Yuyeno-
METOIUYE-
cKoe obec-

[e4YeHne

1 20

Ha3naueHue 1 cOCTaB TOILTUBO-IHEPTETUUECKOTO OajiaHca
MIPOMBIIIJICHHOTO TTPOU3BOICTBA. METOIbI ONIPEICIICHUS
obmeli 3(hPEeKTUBHOCTH UCITOIB30BAHMS TOILIIUBO-
DHEPTEeTUYECKUX PECYPCOB.

1-7

20

CtpyKTypa TerocHa0KeHNs TPOMBIIUICHHBIX TPEANpHs-
TUN

1-7

DHEPreTUYeCKre U IKCEPreTHIECKUE XapaKTePUCTUKH TPO-
M3BOJICTBEHHBIX BBICOKOTEMIIEPATYPHBIX MPOLIECCOB U ar-
peratoB. D¢ HEeKTUBHOCTH KOMOMHUPOBAHHBIX TEIIIOUC-
MOJIB3YIOIIUX YCTaHOBOK.

Hcrnonbp30BaHne BTOPUYHBIX IHEPrOPECypCcOB B 3aMKHY-
TBIX U PA30MKHYTBIX CXE€MaxX YHEProMCIOIb30BaHUSI.

1-7

Hcnonp3oBanne GU3NYECKOro Terjia TEXHOIOTHYECKHX
IIPOIYKTOB U OTXOOB.

Hcnonbs30BaHne HU3KONOTEHIIMAIBHBIX BTOPHYHBIX
SHepropecypcos. TemIoBbIe aKKYMYISATOPBI, TUIIBI, CXEMBI
BKJIFOYEHUS U OCHOBBI pacuera.

YTunuzatopsl HU3KONOTEHIIUAIBHON TEIIOTHI. Termo-
YTUIIM3ATOPbI C IPUMEHEHHEM TEeIUIOBbIX Tpy0. KoHTakT-
HBIC U KOHTAKTHO-TIOBEPXHOCTHBIE TEINIOYTUIIN3ATO-
pb1.OCOOEHHOCTH MPUMEHEHNS KOHTAKTHBIX TETIOYTHIIH-
3aTOPOB.

[Tonydenue xonoaa Ha 6a3e HU3KOMOTEHIUATbHBIX TEIl-
JIOBBIX OTXOJ0B. TeIoBbIe HACOCHI.

1-7

10. PacyeTHo-rpajuyeckas padora
He npenycmotpena




11. KypcoBasi paGora
He npenycmorpena
12. KypcoBoii npoekTt
He npenycmortpen

13. ®oH OLEHOYHBIX CPEICTB /1JIs1 MPOBEAEHUS MPOMEKYTOUHOI aTTecTallui 00y4aro-
IUXCS M0 U CHUILINHE (MOYJII0)

M3ydyenne AUCHMIUIMHBI HANpaBIeHO Ha (GopMHUpoBaHHE NMPOPECCHOHATFHBIX KOMIETEHIHN
[1K-1, TTK-6.

B npomecce 00y4yeHunst CTyI€HT OIKEH MOJHOCTHIO BHIMOJIHUTE Y4eOHBIH IIaH, Ipery-
CMOTpPEHHBIN BY30BCKOW paboueil yueOHOI mporpaMMol TUCHMILIMHEL, 110 BCEM BHJIAM y4eo-
HBIX 3aHATUH M HAOpaTh 5 3a4ETHBIX €IUHHUI TPYZAOEMKOCTH. B wacTHOCTH, OH JOJKEH BBI-
MIOJTHUTB BCE MPETYCMOTPEHHBIE IPOTPAMMON MTPAKTUYECKUE 3aHATHS B BUJIC YCTAHOBJICHHBIX
NPaKTHKYMOB, CAMOCTOSITEIIbHBIX BUJIOB PaOOTBHI.

PeKOMeHJIyeMaﬂ 6aﬂﬂbH0-peﬁTHHFOBaﬂ CHUCTEMA OICHKH

CreneHp yCHemHOCTH OCBOCHHS NUCLMIUIMHBI B CUCTEME 3aU€THBIX €/IMHUILl OLIEHUBA-
eTcsi cymMMo# O6aiioB, ucxonsd u3 10 MakcMMaabHO BO3MOXHBIX, U BKIIFOYAET JIBE COCTAaBIISI-
IOLLIKE:

Ilepsas cocmasnaowas — OUEHKA IPENOJaBaTeIeM HUTOTOB YYEOHOW NeSTEITbHOCTH
CTYJEHTA M0 U3YYECHUIO KAXKIOT0 MOJYJISl IUCUUIUIMHBI B TEYCHUE MPEAYCMOTPEHHOTO yuel-
HBIM IUIAHOM BPEMEHHOro oTpe3ka (B cymMe He Oosee, ueM 8§ O6amwioB). CTpykTypa 0auios,
COCTaBISIONMX OaJUIbHYIO OIICHKY IMpenojiaBaTeisi, BKIOYAeT OTAENbHbIE JOJIU B Oaiax,
HAYUCISIEMBIE CTYACHTY 3a YCIEHUIHOCTh PYOCKHBIX KOHTPOJEH IO KaXJAoMy y4ueOHO-
00pa3oBaTeIbHOMY MOJIYIIIO.

Bmopas cocmaenaiowasn - 3a nMocemaeMocTh ayIUTOPHBIX JIEKIIMOHHBIX U MpaKTUYe-
CKHX 3aHATHUH (IIPOMOPLIHUOHAIBHO YHCITY TTOCEIICHHBIX 3aHSATHIA).

Memoouka pybesxicrHoco KoHmpo.Jis no nepeoll cocmasisiowell 6aLIbHOPEeUMUH2080U
OYEeHKU.

MaxkcuManbHOE KOJMYECTBO OANIOB MO KaKIOMY Y4eOHO-00pa3oBaTeIbHOMY MOMYIIO
— 10 6amnoB. O1leHOYHOE CPENICTBO MPENCTaBIsAeT cOO0M OUiIeT, cocTosAMil u3 4 BOMpPOCOB,
c(hOpMUPOBAHHBIX HA OCHOBE JUAAKTHYECKOTO0 MUHUMYMa COJIEp>KaHUsl U COJIepKaHus y4deO-
HO-00pa30BaTENILHOTO MOJYJISA, MPEJCTaBIEHHOTO B paboueil yuebHoi mporpamme. OlieHKa
OTBETOB Ha OUJIET OCYLIECTBIISIETCA MO CIAEAYIOLIEH cxeMme:

MIPABWIIBHBIN U TIOJTHBIM OTBET HA BONPOC - +2 Oaa,

B II€JIOM MPAaBWIbHBIN, HO HE TIOJHBIA OTBET, HAJIMYKME HECYIIECTBEHHBIX OIMMUOOK - +1
Oamt; orcyrcrBue oTBeTa — O Ganos;

MIPUHITMITAATIHFHO HEBEPHBIN OTBET - - 2 0aJua;
3a MPOMYCK KaXXJ0M JIEKIIMU ¥ CeMUHapa 1mo Moayiro - - 0,05 Gamna.

JI71s1 OLIEHKH TeKyIIero ypoBHs (pOpMUPOBaHUS KOMITETEHIIMA MMPOBOISITCS MUChMEH-
HBIE OTPOCHI IO TEOPUH (MOIYIH) U IPAKTHKE (KOHTPOJIbHBIE paboThl). B KoHIIe cemecTpa
MIPETYCMOTPEHO KOMITBIOTEPHOE TECTUPOBAHUE KaK JOMMYCK K DK3aMEHY.

VYkazaHHbIE KOMIIETEHIIUN (POPMUPYIOTCS B COOTBETCTBUHU CO CIEAYIOIIMMHE dTallaMu:

1. ®opmMupoBaHKE U PA3BUTHE TEOPETUUECKNUX 3HAHUM, TPEAYCMOTPEHHBIX YKa3aH-
HBIMH KOMITETEHITUSAMU (JICKIIMOHHBIE 3aHSATHUS, CAMOCTOSTEIbHAS paboTa CTYJACHTOB);

2. I[Ipno6perenune u pa3BUTHE MPAKTUUECKUX YMEHUHN, IPEAYCMOTPEHHBIX KOMIIETECH-
USAMU (TIPAKTUYECKUE 3aHATHUS, CAMOCTOSTEIbHAs paboTa CTY/ICHTOB);



3. 3akpeneHne TeOpeTUIECKUX 3HaHUN, YMEHUH U IPAKTUYECKUX HABBIKOB, IIPENY-
CMOTPEHHBIX KOMIIETEHLIUSAMHU, B XO/I€ PELIEHUSI KOHKPETHBIX TEXHUYECKUX 3a]a4 Ha PaKTH-
YECKUX 3aHATHUSX, YCICIIHON CAa4M dK3aMEHa.

CdopmMupoBaHHOCTH KOMIIETEHIIMH B paMKax OCBOCHHUS JaHHOW TUCIUIUIMHBI OI[CHU-
BaeTC 110 TPEXYPOBHEBOM ILIKAJIE:

- IOPOTOBBII YPOBEHbB SBISICTCS 005S3aTEIbHBIM JJIs1 BCEX 00YYaromuXcs 1o 3aBeplie-
HUU OCBOEHUS IUCLUIUINHBI;

- MPOJBUHYTHIN YPOBEHb XapaKTEPU3YyETCs NPEBBIILIEHNEM MUHUMAIbHBIX XapaKTe-
pPHUCTUK C(HOPMHUPOBAHHOCTH KOMITETCHIINH 110 3aBEPIICHUU OCBOCHUS IUCIUILTNHBI;

- BBICOKHH YPOBEHb XapaKTEPU3yeTCd MAKCUMAIbHO BO3MOXKHOU BBIPAKEHHOCTBIO
KOMIIETEHIIMH U SIBJISIETCS] BAXKHBIM KaU€CTBEHHBIM OPUEHTUPOM ISl CAMOCOBEPIIIEHCTBOBA-
HUSL.

st kommereniun [1K-1, TTK-6:

IloporoBblii YpoBeHb OCBOEHHSI KOMIETEHUMH: UMEET CTYJEHT, OOHApPY>KUBIIUN 3HAHUE
Marepuaia U3y4eHHOW AUCIUIUIMHBI B 00beMe, HEOOXOAMMOM I JalibHEHIIeH y4eObl U
npecTosiei paboTsl 1Mo nmpodeccuu, CIpaBISIOMIUNACS ¢ BBIIIOJIHEHUEM 3a/1aHul, 3HAKOMBII
C OCHOBHOW JMTEpaTypod, peKOMEHJOBAHHON pabodeil MporpaMMOil TUCUUIUIMHBI; JIOMY-
CTUBILKM IOTPELIHOCTh B OTBETE HA TEOPETUUECKHUE

BOTIPOCHI, HO O0JIQJAIONINI HEOOXOJUMBIMH 3HAHUSAMH JJISI MX YCTPAaHEHHUS TOJ PYKOBOJ-
CTBOM IIPETOIaBATEIIS.

I[IpoaBUHYTHI YpOBeHb OCBOEHHSI KOMIIETEHIIMU: UMEET CTYJCHT, OOHAPYXKUBIIMMA MOJI-
HOE 3HAaHUE Marepuala U3Yy4eHHOW AMCLUIUIMHBI, YCIEUIHO BBIIOJHSIOMIMN IIPETYCMOTPEH-
HBIE 33J]aHMsI, YCBOUBIIHMI OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAHHYIO paboyeil mporpaMMoit
JTUCLIUIUIMHBL, TIOKA3aBIIEMY CUCTEMATUYECKUN XapaKTep 3HAHUM MO JUCLMIUIMHE, OTBETHUB-
[IeMY Ha BCE BOIPOCHI OMJIeTa, HO JOMYCTUBILEMY MPU 3TOM HEMPUHIIUITHAIBHBIE OIIHOKH.
Bbicokuii ypoBeHb OCBOEHHSI KOMIIETEHIMU: UMEET CTYJIEHT, OOHApYKUBIIUN BCECTOPOH-
Hee, CUCTEMaTH4eCKOe U IIyOOKOE 3HAaHWE MaTepUaioB M3YyYEHHOW TUCIUIUIMHBI, YMEHHE
CBOOOJIHO BBIMOJIHATE 33/1aHUs], NPETYCMOTPEHHBIE NMPOrpPaMMOM, YCBOMBIIUI OCHOBHYIO U
3HAKOMBIN C JOMOJIHUTEJILHON JIUTEpaTypoii, peKOMEHI0BAaHHON paboueil mporpaMMoil nuc-
LUIUTMHBL; TPOSBUBIIMKA TBOPYECKHE CIIOCOOHOCTH B IOHUMAHUU, U3JI0KEHUU U UCIOJIb30Ba-
HUU MaTE€pUaAJIOB U3YUYEHHOM TUCIUIUIMHBI, O€3ylpeyHO OTBETUBILEMY HE TOJBKO Ha BOIPO-
Chbl OMJIeTa, HO M HA JIOTIOJIHUTENIbHBIE BOTIPOCHI B paMKax pabouell mporpaMMbl AUCHUIUINHBL.

[Tpu 1ocTaTOUHOM KaueCcTBE OCBOEHUS IPUBEIECHHBIX 3HAaHNUN, YMEHUI 1 HaBBIKOB
(OLIeHKa «OTJIMYHO» Ha 9K3aMEHE M MOJYJISX, BBIMOJIHEHUH MPAKTUYECKUX 3aHATHI) Mperno-
JlaBaTesb OLICHUBAET OCBOCHHUE JAHHOW KOMIIETEHIIMM B PAMKAX HACTOSAIIEH JUCHUIIIIMHBI HA
BBICOKOM YPOBHE, IPU OCBOCHUM MPUBEJICHHBIX 3HAHUN, YMEHUI U HABBIKOB (OLIEHKA «XO-
pOI1I0» Ha 3K3aMEeHE U MOAYJISX, BBIOJHEHUH MTPAKTUYECKUX 3aHATHUN) — HA NPOJABHHYTOM,
[P OCBOCHUHU NPUBECHHBIX 3HAHUN, YMEHUI U HaBBIKOB (OLIEHKA «y/IOBJIIETBOPUTEIHHOY» Ha
HK3aMEHE U MOJYJISIX, BHIITOJIHEHUH MPAKTUYECKUX 3aHATHI) - Ha MOPOroBoM ypoBHe. B npo-
TUBHOM CJly4ae KOMIIETEHIIUS B paMKaxX HACTOSIIEH AUCIUIIIIMHBI CYUTAETCS] HEOCBOCHHOM.
[Tox xomnerentmeit [1K-16 mornmaroTcs cmocoOHOCTH CITOCOOHOCTH K MPOBEACHUIO TEXHU-
YEeCKHUX PAacyeTOB IO MPOEKTaM, TEXHUKO-?)KOHOMHYECKOTO U (PYHKIIMOHAIEHO-CTOUMOCTHOTO
aHayn3a 3 (HEKTUBHOCTU MPOEKTHBIX PEIIEHUN C MCIOJB30BaHUEM MPUKIIAAHOTO MPOTrpaMM-
HOro obecreueHus JJIs pacyera ImapaMeTpoB M BBIOOpa CepUHHOro M pa3pabOTKH HOBOTO
TEIJIOTEXHOJIOTHYECKOT0 000y I0OBaHHUS .



Ko
A Otan
KOM- o
MeTeH ano [TokazaTenu oneHUBaHUS Kpurepuu orieHuBaHuUs
TCH- p
BaHUS
1005071
[Ipomexy-
Tunoseie | Illkama oneHu-
3HaTh: OCHOBBI SHEPrOMCIIONBL30BA- | TOYHAS aT-
3aaHus BaHHS
HUS B IPOU3BOACTBEHHBIX CUCTEMAX; | TeCTalUs
3aKOHOMEPHOCTH  MPeoOpa3oBaHUs
BHUJIOB SHEPIrUM; OCHOBHBIC YypaBHE-
HUS TEPMOJIMHAMHUYECKHX TIPOIEC-
COB; OCHOBHbBIE€ YpaBHEHHUS MepeHoca
HMMITYJIbCa W TEIUIa; METOJIbI aHAIHM3a
U pacyera TEIJIOTEXHOJIOTHYECKUX
MIPOLIECCOB U 000PYIOBAHMS; [Tpomexy-
METO/Ibl SHEPIo- U pecypcocOepere- | TOUYHbIC OT-
HUS B TPOMBIIUICHHBIX TEXHOJOTH- | YEThI
SIX. 0 BBITIOJ-
I1K- «OTIUYIHOY,
8 ce- HEHUU ca-
1,6 Bomnpocer | «xopormioy,
MECTp | YMETh:ONpeaensiTh OCHOBHBIE Xa- | MOCTOSI-
K MOZY- «YAOBIETBO-
PaKTEpUCTUKH TIPOILIECCOB JHEPIo- | TEIOHBIX
JISIM U 9K- | PUTEITLHO,
00OMEHa; HCII0JIb30BaTh MareMaTnue- | pabor,
3aMeHy. «HEyHOBIIe-
CKH€ MOJIEJIM MPOLIECCOB MPU aHATU- | ¥ MPAKTHU-
TBOPUTEIHHOY
3¢ JHEPronoTpeOICHUs; OMPEACATh | YSCKHX 3a-
TEPMOJIMHAMUYECKHE napaMeTpbl | HATHM.
MIPOLIECCOB B MPOMBINUICHHBIX amma- | OLeHKH 110
parax. MOJTYJISIM.
Brnagers: wmetomamm onpeneneHus
9HEpProd((PEKTUBHBIX U paIlMOHAIIb-
HBIX TEXHOJIOTHYECKUX PEKHUMOB pa-
00ThI 000PYAOBAHUS.

Kpurepuu oneHku 1151 KOHTPOIBLHOTO TECTUPOBAHUS (JIOMYCK K IK3aMEHY):

e KoHTposibHOE TeCTUPOBaHME 3aUTEHO, €CIIM CTYAEHT Jall IpaBUJIbHbIE OTBETHI Ha
KOHTPOJIbHBIE BOIIPOCH! OT 60 1 Hoiee MpOLEHTOB.

° KOHTpOJII)HOe TCCTUPOBAHUEC HC 3aYTCHO, €CJINM CTYACHT JAaJI IPAaBUJIIBHBIC OTBCTHI
B nipoMexyTke oT 0 10 59%.
Kpurepuu onieHkH A5 5K3aMeHa:
e OIECHKH «OTIMYHO» 3aCIy)KHBAeT CTYACHT, OOHApYKMBIIMH BCECTOpPOHHEE, CH-

CTEeMaTUYeCKOe U IIYyOOKOe 3HaHHE MaTepuaioB M3y4YE€HHOW AWCUUIUIMHBI, yMe-
HHUE CBOOOIHO BBIMIOJHATD 3aJIaHMsL, IPETYCMOTPEHHBIE TPOrPaMMOH, YCBOUBIIIHIA
OCHOBHYIO M 3HaKOMBII C JIOITOJIHUTENIBHON JINTEPAaTypo, pEKOMEHI0BaHHOM pa-
6ouell mporpaMMoi TUCIMILIMHBI, POSBUBIINN TBOpYECKHE CIIOCOOHOCTH B IO-
HUMaHHH, W3JIOKEHUU M MCIOJIb30BAHUM MATEPHUAJIOB MU3YYEHHOW IUCLUILINHBI,
0e3ynpeyHo OTBETHBIIEMY HE TOJBKO Ha BOMPOCHI OHMJIETa, HO W Ha JIOTOJIHU-
TeJbHBIE BOMPOCH! B paMKax padouell mporpaMMbl JUCITUIIUHBL.

O1eHKH «XOpOILI0Y 3aCITy>KUBAET CTYACHT, OOHAPYKHUBIINI MOJHOE 3HAHHE MaTe-
puana U3y4eHHON MUCLUIIINHBI, YCIICIIHO BBITOIHAIOMNN [IPEIYyCMOTPEHHBIE 3a-
JaHUs, YCBOMBIIMIA OCHOBHYIO JHMTEpaTypy, PEKOMEHJIOBaHHYI0 pabodeil mpo-
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rpaMMOM JIHCLMIUIMHBIL, IIOKa3aBUIEMY CHCTEMATHYECKUH XapakTep 3HAHWM I10
JUCLUIUIMHE, OTBETUBLIEMY Ha BCE BONPOCHI OWJIETAa, HO JOMYCTUBLIEMY IPH
3TOM HENIPUHUUIHAIBHBIE OMINOKH.

OneHKH «yJOBJIETBOPUTEIBHO» 3aCIYyXKHUBAET CTYACHT, OOHApYKUBIIMUN 3HaHUE
MaTepuaia U3y4eHHOW AUCHUIUIMHBI B 00beMe, HEOOXOAMMOM JUIS JajbHeHIen
yueObl ¥ IpeACTOosIIel paboThl 110 NpOoQeccuu, CIPaBIISIOLINICS ¢ BBIIOTHEHUEM
3a/laHui, 3HAKOMBI C OCHOBHOM JINTEPATYpOH, pEKOMEHIOBAaHHOUW pabodei mpo-
IrPaMMOM IUCLUIUIMHBI; TOIYCTUBIIUM IIOIPEUIHOCTD B OTBETE HA TEOPETUYECKUE
BOIIPOCHI, HO 00JaNalomMi HEOOXOAUMBIMHA 3HAHUSAMHU JUISI MX YCTPAHECHHUS IIOA
PYKOBOZCTBOM IIPENOAaBaTEIS.

OrneHka «HEYIOBIETBOPUTEIHLHO» BBICTABISETCS CTYJCHTY, OOHAPYKUBIIEMY Ce-
pbe3Hble TpoOeNbl B 3HAHUSAX OCHOBHOI'O MaTepuala M3yYeHHOH JUCIUIUIUHBI,
JIONYCTUBLIEMY MPUHLUIHNAIbHBIE OIIMOKM B BBINOJIHEHUM 3aJaHUi, HE OTBE-
TUBILIEMY Ha BCE BOIIPOCHI OMJIeTa M JOIOJIHUTENbHBIE BOIpochkl. Kak mpasuiio,
OLICHKAa «HEYIOBJIECTBOPUTEIIBHO CTaBUTCS CTYIEHTAaM, KOTOPHIE HE MOTYT IIpO-
JOJKUTh 00y4eHHUe 10 00pa30BaTeIbHON MporpaMme 0e3 JONOJHUTENIbHBIX 3aHs-
TUI 1O COOTBETCTBYIOLIEH nuCHUIUINHE ((POPMUPOBAHUS U PA3BUTHUS KOMIIETEH-
1[1H, 3aKPEIUIEHHBIX 3a JaHHOM AUCHUIUIMHON). OLIeHKa «HEey10BIETBOPUTEIHLHO
BBICTABIIICTCSL TAKXKE, €CIIU CTYAEHT IIOCIE Hadaja dK3aMeHa OTKAa3aJcs ero ciaa-
BaTh WJIM HApYyLIWI MpaBUjIa C1ayu IK3aMeHa (CIUChIBaJ, MOJCKa3bIBal, 0OMaHOM
IBITAJICS TOJTYYUTh O0JIee BBICOKYIO OLIEHKY U T.JI.).

Ipumepvl munoevix KOHMPOAbHLIX 3A0AHUL OJisl NPOBEOEHUs. MEKYUe20 KOHMPOJsL U
NPOMENCYMOYHOU AMmMeCcmayuu o Umo2am 0C80eHUsi OUCYUNIUHBL, A MAK’ce 0k KOHMPOJs
CamMocCmosamenbHol pabomul 00yuaWe20cs N0 OMOEIbHbIM PA30endM OUCYUNTUHBL.

Monyns 1.

Tekywuil kKoHmpob

1. AHanu3 3HEProucroab30BaHUs B TEXHOJIOTUYECKUX MPOLIECCaX.

2. banancoBasi TEMJIOTEXHOJOTUYECKAs CXEMa MPOMBILIIEHHOTO MPOU3BO/ICTBA.
3.MlcTOYHUKH BTOPUYHBIX 3HEPTOPECYPCOB XUMUUYECKUX IPOU3BOJICTB.

4. Knaccuduxaiuss BTOpHUHBIX SHEPTrOPECYPCOB.

5.HopmupoBanue pacxonia TEIIOTHI HA IPOU3BOACTBO IPOMBIIIIIIEHHON MPOAYKIINH.

Mogyns 2.

1.I'oproune 0TX0/1bl MPOMBIIIJICHHBIX TPOU3BOJICTB U MYTH UX MCIIOJIB30BaHMUA.
2.BricokoTeMIiepaTypHble TEIUIOBBIE OTXOABI M MX HCIIOJIB30BaHUE C IMTOMOIIBIO KOTIOB-
YTUIU3aTOPOB.

3.0060pynoBanue Ui HUCHOJIb30BAaHUS BBICOKOTEMIIEPATYPHBIX OTXOJIOB TEXHOJOTHYe-
CKHX IeYen.

4.00mas xapakTepHCTUKa HU3KOMOTEHIIMATBHBIX TETUIOBBIX OTXOJOB XHMHUYECKUX TIPO-
U3BOJICTB.

5.VTunu3zanms Teria 3arpsi3HeHHBIX CTOKOB, arpPECCUBHBIX KHUJIKOCTEH, BEHTHIISIIHOHHBIX
BBIOPOCOB, OTPaOOTAHHOTO Mapa, HU3KOTEMIIEPATyPHBIX TBIMOBBIX I'a30B.

Mogyns 3.

1. Ucnonp30BaHNE BTOPUYHBIX SHEPTOPECYPCOB IS TOTYyYeHHUST HCKYCCTBEHHOTO X0JI0/1a
B OPOMHUCTONUTEEBBIX a0COPOIIMOHHBIX XOJIOMIBHBIX MAlllMHAX W B BOJOAMMHUAYHBIX a0-
COp6HI/IOHHBIX XOJOAWJIBHBIX MallIMHAX.

2. [MpuHIMI AEHCTBUS TEIIIOBOTO HACOCA U €r0 MPUMEHEHUE B XUMUYECKIX TEXHOIOTHSIX.
3. AGCOpOIIMOHHBIE TETTIOBBIE HACOCHI.

4. OMBIT S5KOHOMHH SHEPTrOPECypCOB B 3apPYOEIKHBIX CTpaHaX.
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5. DHeprocOepexeHrne B aOCOPOIIMOHHBIX YCTAaHOBKAX U B PEKTU(PHKAIIMOHHBIX YCTAHOB-
Kax.

6. DxoHOMUS dHEprun Npu cymike. CrocoObl U CpeCTBa IHEPTOCOEPEKEHHS ITPU CYIIIKE.
7. CriocoObI U cpeacTBa SHEProcOepekeHsI B KOMIIPECCOPHBIX YCTaHOBKaX.

8.Croco0bI U CpeICTBA YHEPTOCOCPEIKECHHSI B TAPOKOH ICHCATHBIX CHCTEMAaX.

9. Coco0bI 1 cpeacTBa 3HEprocOepekeHNs B BBIMAPHBIX allapaTax MOBEPXHOCTHOTO TH-
1a U B BBINAPHBIX amliaparax ¢ HOrpy>KHBIMU TOPEIKAMU.

10. CriocoOsl 1 cpeacTBa SHEProcOePEeKEHNS B TOILIMBOMCIIONB3YIOIINX YCTAHOBKAX.

Bomnpocsl 1i1s 3x3amMena

1. Ha3naueHue u cocTaB TOILTUBO-3HEPreTUYECKOro Oaanca

2. banaHcoBast TEMJIOTEXHOJIOIMYECKAs CXEMa MPOMBIIIJIEHHOIO ITPOU3BO/ICTBA.

3. AHanu3 SHEeproucroib30BaHUs B TEXHOJOTHYECKHUX MpOoIeccax..

4. HopMbl pacxoaa TEIUIOThl Ha MPOU3BOJCTBO MPOMBIILIEHHON MPOIYKIIUU MIPU UCIOJb-
30BaHUU HU3KOMOTEHIUAIbHON TEIIOTHI.

5.Knaccugukanys BTOpUYHBIX 3HEPTOPECYPCOB.

6.VlcTOYHUKH BTOPUYHBIX SHEPTOPECYPCOB XUMUYECKUX TMPOU3BOJICTB.

7.I'oproune 0TXO/IbI MPOMBIIIJIECHHBIX MPOU3BO/ICTB U MTYTH UX UCIIOIH30BAHUS.

8. TpeboBanust kK ropeiKam AJsi COKUTaHUS TOPIOUUX ra3000pa3HbIX OTXO/IOB.
9.BricokoTeMIIepaTypHbI€ TEIJIOBBIE OTXO/Abl U MX HUCIOJIH30BAHHE C MTOMOIIBIO KOTJIOB-
YTUIIU3aTOPOB.

10.060pynoBanue s UCHOJIb30BAHUS BBICOKOTEMIIEPATYPHBIX OTXOJIOB TEXHOJIOrHMYe-
CKHX Ieyei.

11.06mas xapakTeprucTUKa HU3KOMOTEHIIMATBHBIX TEIJIOBBIX OTXO0JI0B XUMHUYECKUX MPO-
U3BO/ICTB.

13.YTunu3zanus Termia 3arpsi3HEHHBIX CTOKOB.

14.YTunuzanus Teria arpecCUBHBIX KHUJIKOCTEH.

15.YTunu3zanus Tersia BEeHTUISIIUOHHBIX BEIOPOCOB.

16.YTunuzanus Teria oTpaboTaHHOTO mapa.

17.YTunu3zanus Ternia HU3KOTeMIEPaTypPHBIX JbIMOBBIX I'a30B.

18.Hcrionb30BaHne BTOPUYHBIX SHEPrOPECYPCOB IS TOTYYEHUSI UCKYCCTBEHHOTO X0JI0Aa
B OPOMHCTOIUTEEBBIX a0COPOIIMOHHBIX XOJOAMIBHBIX MAIlIMHAX.

19.Mcrionb30BaHne BTOPUYHBIX SHEPrOPECYPCOB IS MOTYYEHHUSI HCKYCCTBEHHOTO X0JIoa
B BOJIOAMMHAYHBIX a0COPOITMOHHBIX XOJIOIUIBHBIX MAIlTHHAX.

20.I1puHuunn AeicTBUS TEIJIOBOIO HAcOCa U €ro MPUMEHEHHE B XMMUYECKUX TEXHOJIOTU-
SX.

21.A6copOLrOHHBIE TETIOBBIE HACOCHI.

22.01bIT 5KOHOMHH YHEPTOPECYPCOB B 3apYOCKHBIX CTpaHaX.

23.9HeprocoepexkeHre B abCOpOIIMOHHBIX YCTaHOBKAX.

24 OHeprocoepexenre B peKTUPUKAIMOHHBIX YCTaHOBKAX.

25.001u1e NpUHIUITE SKOHOMHUH SHEPTUU MPU CYIITKE

26.Crioco0blI U CpesIcTBA SIHEProcOepeKEeHHsI P CYIIIKE.

27.Crioco0bl M CpeacTBa DHEProcOEpekeHs] B BBIAPHBIX amlapaTaXx MOBEPXHOCTHOTO
THUTIA.

28.Crioco0sl U cpecTBa PHEProcOEpeKEHHs B BHITIAPHBIX amnmapaTtax ¢ MOTpY>KHBIMH TO-
peJIKamH.

29.Croco0sI U CpeacTBa IHEPTOCOEPEKEHHSI B TOTUIMBOUCIIONB3YIOIINX YCTAHOBKAX.
30.Crioco0bl U cpeicTBa 3HEProcOepeKeHNs B KOMIIPECCOPHBIX YCTAHOBKAX.

31Cnoco0sI U cpeacTBa YHEProcOepeKEHHsI B MAPOKOHICHCATHBIX CUCTEMAaX.
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TecToBbIC 321aHUSA
JJIS IPOBEPKHU 3HAHMI M0 Kypcy «Cmoco0bl M cCpecTBa JHEPIo- U pecypcocidepeKeHus»

Bapuant Nel
1. B o0uiem sHEpreTuueckoM OaslaHce MPOMBIIUIEHHOTO O0bEKTa YUUTHIBAIOTCS

BCE BH/JIbI NOTPEOIISIEMBIX M BbIPA0AThIBAEMbIX 00BEKTOM SHEPrOpeCypCoB
BCE BXOJHBIC U BBIXOJIHBIE [IOTOKHM OJHOTO BUA SHEPIUHU

IIOTOKH TEIUIOBOM DHEPIUU Ha BXOJE, BBIXOAE U IIOJIE3HO UCIOJIb30BAHHBIC
TOJILKO MOTEPH BCEX BUJOB MOTPEOIIEMO SHEPTUU

2. DHepreTu4ecKue MoTepu ONPE eS0T CS:

CYMMOIi TOTOKOB SHEPIHU Ha BBIX0/I€ O0BEKTa

Pa3HOCTBIO MEKY KOJIMUECTBOM IIOABEICHHOMN U MOJIE3HON YHEPIMH, IIOJyYEHHOU OT yCTa-
HOBKH

Pa3HOCTBIO BXOJHBIX U BBIXOJHBIX IIOTOKOB SHEPIUU

CYMMOI IIOTOKOB 3KCOPI'MH Ha BbIX0/1€ 00BEKTa

3. Ilo KaKOMYy IIOKasaTciisd IMPOU3BOAUTCA CPAaBHUTCIIbHAA OLCHKA PACXO0A0BaHHA SHCPIrusa Ha
IMPOU3BOJACTBO OHHHaKOBOﬁ MMPpOAYKIIMU HA PA3HBIX HpCI[HpI/IHTI/ISIX?

a0COIOTHOE 3HAYEHHUE BEIMYMHBI TOTEPH SHEPTUU
YAEIBHBINA PacXo/l SHEPTrUn

CTOUMOCTbH MOTPEOICHHOM SHEPTUU

CYMMAapHBbI€ 3aTpaThl JHEPTUHU HA TPOU3BOJICTBO

4. B yCcTaHOBIJIEHHOM 3a I€YbI0 PEKYIepaTope 3a CUET TEIUIOThl YXOSIINX I'a30B BBIMOJHEE
[IOJ0rPEBaTh BO3AYX, YEM TOIUIMBHBIA Ta3, MOCTYIAIOIIME B IOPEIOYHOE YCTPOUCTBO IICUYH,
10 TOW ITPUYMHE, YTO!

BO3JlyX UMEET yAEIbHYIO TEINIOEMKOCTh OOJIBIIYIO, YEM Ta3
ra3 MO>KeT BOCIUIAMEHHUTHCS B PEKyIepaTope

pacxoj raza 0oJblie, Y4eM BO3TyXa

pacxo[] Bo3ryxa 0oJblle, YeM rasa

5. OcHalleHre MapOKCIIONb3YIOIIEr0 000PYIOBaHMS KOHIEHCATOOTBOAYMKAMU CHUXKAET IO-
TpebJIeHHE 1mapa B CPEAHEM T10 MIPEATPUITHIO Ha!

90 %
50 %
15%
0%

6. Kakoii ICTOYHHK TEILIOBOM OHCPIUH HUCIIOJIB3YCTCA B KOTJIAX-YTUIIN3aTOPaAX ?

MPOYKTHI CTOPaHUS TOILTUBA, YXOSIINE U3 BHICOKOTEMIIEPATYPHBIX Meueil 00IbIIOoN Mpou3-
BOJIUTEIIBHOCTH

BBICOKOTEMIIEpaTypHbIe opranndeckue teraonocurenu (BOT)

BOJITHOM map

OPraHUYeCKOe TOILJIMBO
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7. Ilpu yBenMueHUH TOJIIMHBI CJI0S TEIJIOBON M30JSLUU HA TPYOONpOBOIE KaKkasi U3 Ha3BaH-
HBIX CUTYalUil SIBJISIETCSA HEPEATbHOU ?

TCIIJIOBBIC MOTCPHU MMOCTOAHHO CHUIKAKOTCA

TEIIJIOBBIC ITOTEPU HE USMEHATIOTCS

TCIIJIOBBIC ITOTCPU CHAYaJla YBCIIMUYUBAKOTCA, @ 3aTCM CHUIKAIOTCSA
TEIJIOBBIC ITOTECPU CHAYajla CHUXKAKOTCSA, a 3aTEM YBCIIMUYUBAIOTCA

8. Camblii MPOCTONM W SKOHOMHBIN CIIOCO0 YTHIIM3AIlUU TEIlIa BEHTUIISIIMOHHBIX BEIOPOCOB?

MIPUMEHEHHE BO3/1yX0-BO3IYIIIHOTO PEKYIIEPATUBHOIO TEIJIOOOMEHHHKA-yTHIIN3aTOpa
MPUMEHEHUE ABYX TEINIOOOMEHHUKOB C KOHTYPOM LUPKYJISAIUN TPOMEKYTOUYHOTO TEIIJIOHO-
CHTEIIS

MPUMEHEHUE TETUIO0OMEHHUKA-YTHIIN3aTOpa PEreHEPATUBHOTO TUIIA C BpaI[arolIeics Hacal-
KOM

MIPUMEHEHNE TEIIOBOTO HAacoca

9. TemoBBIC HACOCHI HIMEIOT OJMHAKOBBIN TIPUHITUTI JICHCTBHUS

C ABUTATENIIMH BHYTPEHHETO CTOPAHMS
C MapOBBIMU TypOHMHAMHU

C PeKTU(DUKAITMOHHBIMHU YCTAaHOBKAMH
C XOJIOAMIbHBIMH YCTaHOBKaMU

10. B yeM cocTOUT Ha3HAYEHHUE KOHI[@HC&TOOTBOI[‘H/IKOB?

HE MPOIYCKATh "MPOJIETHBIN" Nap ¥ MPOIYCKaTh KOHJAEHCAT
HE MPOMYCKaTh "BTOPUYHBIN" Map U NPOMyCKaTh KOHJEHCAT
HE MPOIYCKAaTh KOHACHCAT U IPOIYCKaTh "MPOJIETHBIN" map
HE MPONYCKaTh KOHAEHCAT U MPOMYCKaTh "BTOPUYHBIN" map

Bapuant Ne2
1. B yacTHOM 3HepreTuyeckoM OalaHCe MPOMBIIUIEHHOTO 00BEKTa YUUTHIBAKOTCS

TOJILKO ITOTEPH SHEPTHU B OTAEIHLHOM JIEMEHTE 00bEKTa

BCE€ BXO/IHbIE, BBIXO/IHbIE IOTOKH U BHYTPEHHUE UCTOYHHUKH (CTOKHM) OJHOTO BUJIA SHEPTUU
MOTOKH BCEX BHUJIOB SHEPIUHU AJIS 3TOr0 00BEKTa

TOJIBKO IOTEPH BCEX BUJOB MOTPEOICHHON 3HEPTun

2. KaKafI N3 €ANHUIL I/I3MepeHI/I$I HC I/ICHOJ'IB?:yeTCﬂ HpI/I COCTaBJICHUU 3HepFeTI/I'-IeCKI/IX 6aJ'IaH-
coB ?

JIx
KBTt-uac
Kr. y.1.
ITa

3. Brusier mm Ha pacxoj TOIUIMBA, MCIIOJB3YEMOTO Ui 000TpeBa peakTopa, HaJHdue dK30-
TEPMUYECKOT0 TEIIOBOro 3 (eKTa B peakIMOHHON cMecH ?
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pacxo/1 TOIIMBA YMEHbILIAETCS 110 OTHOIICHHUIO K CUTYalluH, KOT/1a TeTrIoBoi 3¢ (eKT oTCyT-
CTBYET

pacxo/1 TOIIMBA YBEINYUBACTCS

HE BIIUSET

BJIUSIET, €CJIM PEaKIMu UIYT B TOMOTeHHOH (haze

4. B xakux ciy4asx MPUMEHEHUE MHOTOKOPITYCHBIX BBIITAPHBIX YCTAHOBOK Ja€T SKOHOMHUIO
MIEPBUYHOTO Tperolero mnapa ?

IIPH UCIIOJIb30BAHUU IKCTpa-Tapa
€CIIM YMCIIO KOPITYCOB B YCTAaHOBKE HE MEHEE TPeX

MIPH UCIIOJIb30BAHUN BTOPUYHOTO Mapa B KAUECTBE TPEIOIIECTO B MOCIEYIOIINX KOPITycax
YCTaHOBKH

€CIIM KOpITyca YCTaHOBKHM pabOTaroOT MOJI BAKyyMOM

5. OcHallleHue TEMIOBON U30JISIMEN CTEHOK 000rpeBaeMbIX BaHH raJIbBAHUUECKUX JIMHUN
CHIJKAeT TEIJIOBBIE TOTEPH:

Ha 10 %

Ha TIOPSI0K
HE CHIDKAET
Ha 20 %6.

6. Kakoif 3 Ha3BaHHBIX THUIIOB KOTJIOB-YTUJIM3ATOPOB SIBJISETCS HEBEPHBIM ?

ra3oTpyOHbIe

BOJIOTpYOHBIE

- C MEXaHU3UPOBAHHOM TOIKOU
IBYyX OapabaHHbIE

7. Kakoii n3 Ha3BaHHBIX METOHOB CYIIKU ABJIACTCA Han0oJIee SKOHOMUYCCKH BbBITOAHBIM B
YCIOBHUAX MAacCOBOT'O IIPOU3BOACTBA.

€CTECTBCHHAsSI CYIIIKa
TEIIOBas CyIIKa

MeXaHH4eCKoe 00€3BOKUBAHHE

MOTJIONICHHE BIIaru copOeHTaMu ((QU3HKO-XUMHUYECKasl CYIIKa)

8. Kakoiif n3 Ha3BaHHBIX CMOCOOOB YTUJIM3AIMU TEIIOTHl BEHTHIIALMOHHBIX BHIOPOCOB SBIIS-
eTCsl HepeallbHbIM:

PELUPKYIISIIUSA YACTH BBITSHDKHOTO BO3AyXa

IPUMEHEHHEM PEKyIEePaTUBHBIX TETJI000MEHHUKOB-YTHIN3aTOPOB
MPUMEHEHHUEM PETeHEPAaTUBHBIX TEII00OMEHHUKOB-YTUIN3aTOPOB
IIPUMEHEHUEM KOTIIOB-yTUIIN3aTOPOB

9. Kakoii u3 Ha3BaHHBIX THIIOB TEIIOBEIX HACOCOB Ha3BaH HENPaBUIIBHO!
MapoOKOMIIPCCCUOHHBIC

pEeKyIepaTuBHBIE
COpOIIMOHHBIE
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TCPMOIJICKTPHUICCKUC

10. Kakue mapoKoH/IeHCATHBIC CUCTEMBI B MCHBIIICH CTETICHH OIBEPKCHBI KOPPO3UOHHBIM
MOBPEKICHUSIM ?

3aKpbIThIC
OTKPBITHIE

0] BBICOKHM JIaBJICHHEM

C BBICOKOH CKOPOCTBIO IBWKEHHUS B TpyOax mapa v KOHAeHcaTa

Bapuant Ne3
1. Kakoe Ha3BaHuE YHEPreTUYECKOro OanaHca SBISETCS HEBEPHBIM?

ONBITHBIN
WHCTPYMEHTAJIbHBII
YCIIOBHBIN

pacyeTHbIN

2. Kakoli u3 Ha3BaHHBIX OAJIAHCOB SBJSICTCS UCXOTHOM 0a30# JIJIs COCTaBJICHUS dHEPreTHYIC-
ckoro 6ananca ?

MaTepUaIbHBIN
AKCOPreTUYECKHUI
SKTPONUTHBIN
CUJIOBOU

3. [MornusieT 11 ycTaHOBKA KOTJIA-yTHIIM3ATOPA 3a IMEYBI0 HA PAacXo/] OTPEOIIEMOTOo ero
TOILINBAa?

pacxoa TOIUINBA YMCHBIINUTCH
pacxo TOIJInuBa yYBCINYHUTCA
HC IIOBJIMACT

IIOBJIUACT

4. Kako# u3 Ha3BaHHBIX MMOKa3aTesei B HAauOOJIbIIEH CTENEHU OMPEIEIsieT BOZMOKHOCTH HC-
MOJIb30BaHUs BTOPUYHOTO M1apa BhIIAPHBIX alllapaToB B KAYECTBE TEIUIOHOCUTENS ?

TemIeparypa KOHIeHCalluu
CKpBITasl TETUIOTa KOHICHCAIIUT
KOA(UITUEHT TETJIONPOBOAHOCTH
KMHEMaTH4eCcKUui K03 PUIIEHT BA3KOCTH

5. OcHaiienue o0orpeBaeMbIX BaHH ralbBAHUUECKUX JIMHUN KPBIIIKAMU CHIKAET TEIIOBBIE
NOTEpH:

HE CHIKAET
Ha JIBa - TPU TOPSIKA
Ha 10 %
Ha 20 %
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6. Cpenu Ha3BaHHBIX MEPOIPUATHI 110 SHEPTOCOSPEIKEHHIO B CYIIMIBHBIX YCTAHOBKAX yKa-
KUTE HEBEPHBII:

CyILKa MEPErpeThIM I1apoOM yIaasieMOr0 BELECTBA
PELUPKYJIALMSA CYIIUIBHOTO areHTa

IIPEIBAPUTEIIbHBIN MEXaHUYECKUM OT’)KUM BIIa)KHOTO MaTepuala
YMEHBLIEHUE TEMIIEPATYPhl CYLIUIBHOIO areHTa

7. YTO sABNSETCS BTOPUYHBIM SHEPTETUYECKHM PECYPCOM B PEKTU()UKALMOHHBIX YCTAHOBKAX

110/1aBaeMasi Ha pa3/ieJIeHUE CMECh
napbl HU3KOKUIIAIIUX KOMIIOHEHTOB
¢uierma, mogaBaeMasi Ha OpOILICHHE
TPEIOIINI Tap U3 KOTEJIbHOU

8. Kakoif n3 Ha3BaHHBIX CLIOCOOOB YTUIIM3ALMH TEIJIOThl BEHTUIISILIMOHHBIX BBIOPOCOB SIBJISI-
€TCsl HepeaJIbHbIM?

MPUMEHEHUEM TEILIONEePEA0IINX TPYO

NPUMEHEHHEM JIBYX PEKYIEPATHBHBIX TETNIOOOMEHHUKOB, UCTIOIB3YIOIIMX IPOMEXYTOYHBIN
TETUIOHOCHUTEb

PELUPKYJISIHS YaCTH BBITSHKHOTO BO3lyXa

KOMITPUMUPOBAHWEC YaCTU BBITAKHOI'O BO3ayXa

9. Uemy 0OBIYHO PaBHO YHCIECHHOE 3HaUeHUE Kod(ddummenTa nmpeodpazoBanus (Tpancdop-
MalliH) TeIjia B TEIUIOBBIX Hacoca?

40 %
60 %
100 %
300 %

10. 3a kKaKkUMHU yCTPOKWCTBAMU JOJKHBI YCTAaHABIMBATHCS KOHIEHCATOOTBOTYUKH 7

3a MapOBBIMU TEIII00OMEHHUKAMH
3a TerooOMeHHrKamMy "Boa-soaa"”
3a KOTJIAMH-YTHJIN3aTOPAMH

3a HarpeBaTeJIbHBIMU NI€YaMHu

BapuanTt Ne4
1. Kakoe Ha3BaHME YHEPreTUUECKOro OaslaHca SBISETCS HEBEPHBIM?

CUHTECTUYCCKHUI
aHATUTHYECKHH
TEIIOBOM

MaTepUaATbHBIN

2. B BeIpakeHnu Ui cocTapistomiel temnosoro 6ananca Q = G Cp t, BT Benmnuuna termo-
€MKOCTH JIOJI’KHA IPUHUMATHCS:
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KaK CpeIHsIsl HHTerpalbHas B HHTepBaie Temmeparyp ot 0 °C 1o t
HWCTUHHOE 3Ha4YEHHE IIpH t

YCTHHHOE 3HaueHue npu t, = 0,5 (0 + t)

UCTUHHOE 3HaueHue npu 0 o°c

3. Kakas 1ons s51eKTposHepruu, 3arpayuBaeMoil Ha IPUBOJI KOMIIpECCOpa NEPEeXOaUT B 1O~
TEHIMAJIbHYIO SHEPTUI0 CKATOro Bo3ayxa ?

100 %

60 %

15%

5%

4. ITouemy B Poccuu TerioBble HACOCHI UMEIOT OTPAHUYCHHOE MTPUMEHEHHE TI0 CPABHEHHIO
co crpaHamu 3anaja ?

H3-3a CJIOKMBHIUXCA CTCPCOTUIIOB Y JIIOI[CI71

M3-3a 3HAYUTEJILHOr0 00JIe€ BEICOKOH CTOMMOCTH CAWHUIBI SJICKTPOIHCPIUU 110 OTHOIICHUIO
K CTOMMOCTH €IMHUIIbI TEIJIOBOM OHCPIrun

M3-32 BBICOKOM CTOMMOCTH TEIIJIOBBIX HACOCOB

H3-3a OTCYTCTBUA CepHﬁHOFO BBIITYCKa TCIIJIOBBIX HACOCOB

5. Peuypkynsiiyst poAyKTOB CropaHusi TOIUIMBA B [€4aX U CYHIMJIBHBIX YCTaHOBKax oOecre-
YMBAET YKOHOMHUIO TOIUIMBA 34 CYET:

YMEHBILIEHUS OTEPD TEILIA C YXOASIIINUMHU Ia3aMu
0O0JIbIIEH TOJIHOTHI CTOPaHUs TOILJIMBA

Jy4IIero kauecTsa 00pabOTKH MPOAYKTa

YMEHbILIEHUS BPEIHbIX KOMIIOHEHTOB B IPOAYKTaX CrOpaHuUs

6. HazoBuTe Hanboee sHEPro3aTpaTHHI CIIOCO0 CYIIKH:

KOHBCKTHBHAs CyIlIKa

B I10JI€ TOKOB BBEICOKOM 4aCTOTHI
KOHAOYKTHBHAasd CyliKa
I_IeHTpI/I(I)yrl/IpOBaHI/Ie BJIA’KHOT'O MaTe€puajia

7. Ilpu peanuzaiuy KakKuxX MEPONPUATHN MOKHO HCIIONIH30BATh IMap HU3KOKUIISIIMX KOMITO-
HEHTOB B KAQ4E€CTBE TPEIOIIETO TETUIOHOCUTENSI B KUMSATHIHBHUKAX PEKTU(PUKAIMOHHBIX yCTa-
HOBOK ?

3a CYET C)KATHs Mapa MEXaHUUECKUM HITU CTPYHHBIM 2KEKTOPOM
3a cyeT BHEUIHETO IOI0TPEeBa Mapa B MaporeperpeBaTes

3a CYeT CMEUIeHHUs Napa ¢ MPOAYKTaMH CTOPaHUs TOIUINBA

3a cyeT cOpoca JAaBJICHUS Mapa B peIyUpyOIieM YCTPOHCTBE

8. TermoBo# HAacOC MPEICTABISAET COOOH yCTPOUCTBO:

JUTS TIOJTYYE€HHSI MEXaHMYECKOW SHEPTHH OT UCTOYHNKA TETUIOBOM YHEPTUU

JUIs IepeKauMBaHUs TETJIOHOCUTENIS ¢ 00Jiee BRICOKOTO TEMIIEpAaTypHOTO YPOBHS Ha Oosee
HU3KNW TeMITepaTypHbIN YPOBEHb

HAaCOC C PUBOJIOM OT TEIJIOBOI'O JABUIATENs
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AJid riepeavu TCIJIOTHI OT Ooiee XOJOJHOI'O TCJIa K Ooiee Harpe€Tomy 3a CUCT UCIIOJIb30BaAHUS
HOHOHHHTGHBHOﬁ OHEpPIrun

9. Yemy paen skceprerudeckuii KITJ[ TermonacocHol ycTaHOBKH ?

OOJIBIIIE €UHULIBI

MEHbBIIE €AUHULIBI

eauHuLA

eciu TemneparypHas GyHKIus 6omibine eauHUlbl, To 1 KI1J] 60bIne e amHUIIBI

10. B kakux ycTaHOBKax IS [EJeH SHEProcOepe:KeHUs UCTIONb3YeTCS PE30HAHCHBIN HA/ITyB?

B BBINTAPHBIX

B peKTH()UKAITHOHHBIX
B a0COPOIIMOHHBIX

B KOMITPECCOPHBIX

Bapuant Ne 5

1. oJsist OTONUTENBHO-BEHTHIIAIIMOHHOTO TTOTPEOICHUS TEIJIOBOM SHEPTUHN HA XUMUYE-
CKHX MPEANPUITHAX OT OOIIETO TOIOBOTO TEIUIONOTPEOIECHUS COCTABIISAET B CPEITHEM :
OTBETHL:
100 %
53 %
18 %
5%

2. YUto AByISIETCSI OCHOBHBIM MCTOYHHKOM TIEPBUYHON SHEPTUU B MPOMBINIJICHHBIX TEX-
HOJIOTUAX ?
OTBeTHI:
AJIEpPHOE TOILJIUBO
OpTraHUYECKOE TOTLTUBO
W3JIy4€HHE COJTHIA
TUAPOIHEPTUS

3. D PexTuBHBIM cIIOCOOOM CHUKEHHS HArPY3KU Ha TUAPOCPEPY SIBIIIETCSA:
OtBeTsI:

HCIIOJIb30BaHUE apTEP3UAHCKOM BOJIBI

U3MEHEHHE CTPYKTYPhI BOAONOTPEOIEHUS

HCIIOJIb30BaHNE OOOPOTHBIX CUCTEM BOJIOCHAOKEHUS

MCII0JIb30BaHUE ONIPECHEHHON MOPCKOM BOJBI

4. Kakas u3 GopMyI CBS3bIBas TEIIOBBIC ITOTOKH B BRIMTAPHOM armapaTe OTBedaeT mep-
BOMY 3aKOHY T€PMOJMHAMUKH ?
OTBETHI:
QBXOZ{ = QBLIXO)I + QnOTCpB
QBLIXOI[ = Qonz[ + QHOTepb
Qno‘repL = QBXOZ{ + QBBIXOZ[

Qon;[ = QHOTepB
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5. Kak uaMensiercst s3Kkceprus BEIIECTBA C POCTOM €ro Temieparypsl ? OTBETHI:
9KCCPrust HC U3MCHACTCA
YMEHbILIAETCs
IIPH BBICOKOW TEMIIEpaType MPUOIIKACTCS K IKCEPTUU OKPYKAIOIIEH cpeibl
YBEJIMYUBACTCS

6. Kakoe u3 Beipaxkenuit ajist akcepreruueckoro KII/{ siBisieTcst npaBuiibHbIM?
OTBeTHI:

Ne = x Sonz{a /Z SBLIXOHH

Ne= ) EBble;la /Z EBxO;[a

MNe = x SBBIXOI[a /Z Sonaa

MNe = )2 EBxO;[a > EBbIXO,Ela

7. BropuuHble 3HEPTOPECYPCHI MOT'YT UCIIOJIb30BATHCS:
OTBeTsI:
B CAMOM arperare, OTKy/1a OHH BBIXOJISAT
YaCTUYHO WJIM MOJIHOCTBIO JJISl SHEPTOCHAOKEHHUS APYTUX arperaTton
Kak B arperare, IJie OHHM MOJIYYEHbI, TaK U B IPYTUX arperarax
TOJIbKO BHE IIPEIETIOB NPEANPUATHS

8. Uemy paBHa SKceprusi 3JEKTPOIHEPTUH 3aTpadyeHHON Ha MPUBOJ KoMIIpeccopa ?
OTBETHL:

BEJIMYMHE 3aTPAYCHHOM JICKTPOIHEPTUU

BEITMYMHE 3aTPAYCHHOM JIEKTPOIHEPTUH 32 BHIYETOM MTOTEPH B KOMITPECCOPE

MOIIIHOCTH MPUBOA KOMIIpeccopa

BEITMYMHE 3aTPAYCHHOM JICKTPOIHEPTUU 33 BHIYETOM MOTEPH B IPUBOJIC

9. Kako#i BUJI TOIUIMBA XapaKTepU3YETCsl MapaMeTPOM — BBIXOJ JIETYyUuX ?
OtBeThI:

MIPUPOAHBIN ra3

HOIMYTHBIA HEPTIHOI ra3

JKUJKOE TOILINBO

TBEPAOE TOIJIUBO

10. Kak n3meHsieTcs moTepsi IKCEpPruu B TEINIOOOMEHHOM afmapaTe ¢ pOCTOM pacxoja
TOpSYEro TEIJIOHOCUTEIIS TIPU TPOYUX PABHBIX YCIOBUSX ?
OTBETHI:
CHIKaeTCs
YBEJIUYUBACTCS
HE U3MEHSETCS
YBEJIUYUBAETCS, €CIIH TIONIA/1b TOBEPXHOCTH TEILIONEPEIauu JOCTATOYHO BEJIMKa

11. Kakoe u3 IIPUBEACHHBIX BBIpa)KeHI/Iﬁ MOJKET OBITE YpaBHECHUEM TCIIJIOBOT'O OamaHca
SHEPTOTEXHOJIOTMYCCKOT'O arperara, UCIOJb3YIOIICTO0 OPraHNvYCCKOC TOIIINBO ?
OTBeThI:
QpH + Q(bm.Torm. + Q(bm.s—xa = QHOJ‘IG3H. + ny.ras + QCT + QXI/IM.HGI[O)K. + QMCX.HEHO)K.
QpB: Qnonesx—r. + Qp at Ql‘[OTepL
Qnone3. = Qp B QpH + ny.ras + QCT + anM.He;[oxc.

Qnone3H. = Q(bm.'ronn. + Q(pm.B-xa + QXI/IM.HC}IO)K.

12. Kakue KOHCTPYKIIMU KOTIIOB UCTOPUYECKH OBLIM MEPBBIMU ?
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OTBeThI:
MPSIMOTOYHBIE
BOJIOTPYOHBIE
ra3oTpyoOHbIC
€MKOCTHOTO THTIa

13. Yro Takoe HU3IIAS TEIUIOTAa CTOPAHMSI TOTUIUBA ?
OTBeTHI:
TEIUIOTA, BBIICIISIONIAS TPH TOPEHUH €IMHUIIBI KOJTMYECTBA TOIIUBA IIPU YCIIOBUH, YTO CO-
JeprKalimecs B JbIMOBBIX T'a3aX BOJASHbBIC Mapbl HE KOHIACHCUPYIOTCS,
TEIUIOTA BBIJCISIFOIIASICS MTPU CKUTAHUH TOTUIMBA O€3 ydeTa ero BIaKHOCTH;
TEIIOTA BBIACNSIOMIASACS [IPU C)KUTAHUU BIQYKHOTO TOIINBA;
TEIIOOTBOJIHASI CTIOCOOHOCTH TOIUIMBA MTPH KOTOPOH €Ile BO3MOKHO CaMOCTOSATEIHHOE Tope-
HUE

14 Kaxkoii 3n1eMeHT MOKeT OTCYTCTBOBATh B KOTJIaX-yTUIU3aToOpax ?
OTBeTHI:

OapabaH

SKOHOMai3ep

TOMOYHAs KaMepa U TOPeIOYHOE YCTPOMCTBO

naporeperpeBarelib

15. KakoBo 3nauenue KII/] coBpeMEHHBIX TEMIOBBIX 3JEKTPOCTAHIIMI OCHAILIEHHbIX
KOH/IEHCAllMOHHBIMH [TAPOBBIMU TYpOMHAMU?
OTtBeThI:
oxoi10 80 %
He Boie 40 %
He Bole 20 %
oxoio 60 %

Bapuant Ne 6

1. Jlosst TEXHOIOTUYECKOTO MOTPEOICHUS TEIUIOBOM SHEPTUU HAa XUMUYECKUX MTPEITpHs-
THSX OT OOIIET0 TOJO0BOTO TEIUIONOTPEOICHHS COCTABIISIET B cpeHeM: OTBETHI:
100 %
77 %
33%
10 %

2. Ha xako#i cTaguu co31aHus XUMHUKO-TEXHOJIOTHYECKOTO MTPOU3BOACTBA BO3MOMXKHO C
HauOOJbIIIeH CTETICHBIO BIUATH HA DHEpPreTHdYecKue mokazarenu ? OTBETHI:
Ha ctagun HUP u OKP
Ha CTaJUU HAAJOYHBIX paboT
Ha CTAJINM TPOCKTUPOBAHUS
Ha CTaJIUU IKCIUTyaTallik 000PYIOBaAHUS

3. Pacxon x03s1iICTBEHHO-IIMTHEBOU B CYTKH HAa OJTHOTO YEJIOBEKA B CPEIHEM COCTABIISCT:
OTBETHI:

50 n

260 1
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330 n
480 i

4.Kaxoil BUJ1 SHEPrUH, UCIIOJIb3YEMON B XUMUKO-TEXHOJIOTUYECKUX CUCTEMAX SIBJISIETCS OC-
HOBHBIM ?
OTBeThI:
JNEKTPAYECKAs
TEeIJI0Bast
aTOMHas
XUMUYECKas

5. Yro sBIAETCS OCHOBHOM MPUYMHOMN MOSIBICHUS TOOOYHBIX (BTOPUYHBIX) YHEPTOPECYP-
COB B MPOMBIIUICHHBIX TEXHOJIOTHUSX ?
OTBETHI:
HECOBEPIICHCTBO TEXHOJIOTHH C TOYKH 3PEHHS YHEPTOUCTIONB30BAHUS
HCITOJIb30BaHUE OPraHUYECKOT0 TOTUIMBA B KAUE€CTBE HCTOYHUKA SHEPT U
HETIOJIAJIKU B pab0Te TEXHOJIOTHYECKOTO 000PYyI0BAHUS
OIIMOOYHBIE ACHCTBHSI 0OCTY>KUBAIOIIEr0 IEpCcoHala

6. Kakoe Boipaxxenne orpaxkaet ypaBHenue I to-Ctomomsr ?

OTBETHI:
AS=-Tp-AE
T=AE/A S
Q=AE+AS

AE=-ToAS<O0

7. Kakast Benmu4uHa SBISETCS MPEISIbHOMN sl IKCEPTreTHUECKON TeTIoBOM (DYHKIIMK B
Mpoliecce nepeaavn TeIIOThl OT UICTOYHUKA B OKPYKAIOLIYIO Cpeay, KOT/1a TeMIiepaTypa mc-
TOYHHUKA PacTeT ?

OTBETHL:

100
10
1

0

8. [Ipu mpoumnx paBHBIX YCIOBUSIX MOTEPHU IKCEPTHUH MPHU TEIUIonepeaade 00abIe s
CXEMBI:
OTBETHI:
MIPOTUBOTOKA
+IpsMOTOKa
CMEIIIEHHOT'O TOKAa
MEPEKPECTHOTO TOKA

9. I3 kakuX KOMIIOHEHTOB COCTOST Ia3000pa3Hble MPOAYKTHI ITOJIHOTO CTOPAHHUS TOIIMBA
npu kodhdurrenTe n30bITKA BO3ayxa Oonbiiie eTuHULBl ? OTBETHI:
CO, Hz, CHa4, SO2, N3
CO,,H, 0, SO;, Nz, O,
CO;, CO, H20, Hz, SO,
0,, CO,, H, O, Cy Hg , Hy
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10. DxcepreTnyeckuii 0aJaHC CUCTEMBI WK OTIEIBLHOTO JIEMEHTAa CHCTEMbI 3aITChIBACT-
¢S Tak:
OTBETHI:
hX EBx,i =X EBbIX,i + 2EHOT,i +A EV
z EBLIX,i =X EBx,i +2 EHOT,i +A EV
A EV =2 EBle,i +2 EBx,i +2 EHOT,i
z EBLIX. +2 EBx,i =X EHOT,i +A EV

11. Kakue 3j1eMeHTBI OpraHM4eCKOro TOIIUBA COCTABJISIOT TOPIOYYIO €ro Maccy ?
OTBETHI.
H,O, N, S
,H, O,N, S
,A,C,O,H,S
C,W, HO

k)

Zs>0

k) H H

12. Kakue KOMIIOHEHTHI, COAepIKAIIUECs B Ta3000pa3HBIX MPOIYKTaX CrOPaHUsI TOTLITUBA
MPEJICTaBIISIIOT HAaMOOJIBIITYI0 OMACHOCTh KaK 3arpsi3HUTENH OKPYXKaroIIe cpebl?
OTBeTHI:
BOJISIHOM Tap W AUOKCHU] yTiepoaa
OKCH/Ibl @30Ta U OKCHUJIbI CEPBI
YIIEBOIOPOIBI
METHJIMEpKaITaH 1 OyTaH

13. Kakoii 351eMeHT OTCYTCTBYET B ra30TypOMHHOMN yCTaHOBKE ?
OTBETHI:

KOMIIpeccop

KaMmepa CropaHus

naporneperpeBareib

TOPEIOYHOE YCTPOHUCTBO

14. Yro sBnsercs riaBHOM IBUXKYILIEH CHIION IUPKYISILIMK BOJBI B SKPAHHBIX TOBEPXHO-
CTSIX HarpeBa KOTJIOB C €ECTECTBEHHON LIMPKYJIALUEH ?

OTBeThI:
Pa3sHOCTh TUAPOCTATUYECKUX HAMIOPOB B MOJBEMHBIX M OMYCKHBIX TpyOax KOHTYpa LUPKYJIs-
U
KMHETUYECKasi DHEPrus MOTOKA MUTATEIbHOU BOJBI
HaJIn4Me MUPKYIALUOHHOTO Hacoca
pasynyMe oA MONEPEYHOro CEYeHUs MOJbEMHBIX U OMYCKHBIX TPYO KOHTYpa LHUPKY-
JSLHAA

15. o xakoit popmyse MOXKHO MepecunTaTh pacxoi Jtoboro Tommsa (B) Ha pacxon
yCJIOBHOTO TOmuBa (By,) ?

OTBETHI:
Bycn =B QpH
Bycn =B chn
Bycn =B QpH
Bycn =B QpH / chn

BapuanT Ne7



1. TI'maBHBIM 3arps3HMTENEM BO3ayXa B Poccuu siBisercs :
OtBeTsI:

YepHasi METAJLTYprus

XUMHUYECKAsl IPOMBIIIJIEHHOCTD

ABTOMOOWJIbHBIN TPAHCIIOPT

TEIUIOBBIE AJIEKTPOCTAHLIMH
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2. Benuunna notennuana sueprocoepexxenus B Poccun coctaBnsier B % OT BHYTpeHHe-

IO SHEPronoTpeOIeHUs:
OTBeTsI:

10 %

30 %

50 %

80 %

90 %

3. Bropuunsle sHepreTuueckue pecypcebl (BOP) moryt ObITh:
OtBeTsI:

rOpIOYME, TEIIOBbIE, N30BITOYHOIO JaBJIECHUS

THJIPABINYECKUE

aTMoc(epHbIe

SHEepreTuvecKue

4, Z[OJ'ISI TEIIOBOM OHCPI'vur Ha XO035IHCTBEHHO-OBITOBOE ropsa4ce BO,Z[OCH8.6)K€HI/I€ Ha

XUMHYCCKUX MMPEANIPUATUAX OT O6HI€I‘O roaoBOro TGHJIOHOTpe6JICHI/IH COCTAaBJISICT B CPCAHEM

OTBeTHI:
100 %
53 %
18 %
5%

5. OT KakuX mapaMeTpoB 3aBUCHUT TEPMHUUECKAsi IKCEPTHUs BEIIECTBA C TOCTOSTHHOM TEM-
neparypoit ?
OTBeTHI:

OT TeMIIEPATyPhl OKPY>KAIOIICH CpeIb

OT KOMIIOHEHTHOT'O COCTaBa OKPY>KAIOIIEH Cpe/ibl

OT ()a30BOT0 COCTOSIHUS M HAIMUHUSA (DA30BBIX MEPEXOI0B B OKPYKAIOIIECH cpesie

OT TEIUIOEMKOCTH BEILIECTBA OKPY>KAOIIEH CpeJIbl

6. PaBHOBecHbIe (0OpaTHMBbIE) MPOIIECCHI MTepeAau TeIia OT OJHOTO BEIIeCTBA APYTo-
My:
OTBETHI:
MPOTEKAIOT B alMaparax ¢ HHTCHCU(UIIUPOBAHHBIM TETNIOOOMEHOM
MPOTEKAIOT MPH TeMIIepaTypax OJU3KHUX K TEMIEpaType OKPYKAIOIIEH CpeIbl
MPOTEKAIOT MPHU MOCTOSHHON TEMIIEpaType OJTHOTO U3 TeTUIOHOCHUTEEH
SBIISIFOTCS HAYYHOU a0CTpaKIMe U B TEXHUYECKUX YCTPOWCTBAX HE BCTPEUAIOTCS

7. B cMeCHTENbHBIX TEIIOOOMEHHHKAX IMOTCPU SKCCPIru MUHUMAJILHBI: OtBeThI:
Korga pacxoJbl CMCIINBAIOIINUXCA TEIUIOHOCHUTEIICH PaBHBI
KOI'Jla TEIIOEMKOCTH CMEIIMBAIOIINXCS TEINIOHOCUTEIEH PpaBHBIL



24

KOTJ]a pacxo/Ibl CMEIIMBAIOIINXCSI TEIUNIOHOCUTENEH 00paTHO MPONOPIMOHATIBHBI UX TeMIIepa-
Typam
KOI'ZIa pacxo/ XOJIOAHOIO TEINIOHOCUTENII MUHHUMAJICH

8.IloTepu 3Kcepruu B TEINIOOOMEHHOM armapare TeM OOJIbIIE, YeM .
OTBETHI:

0OJIbIIIE TEMJIOEMKOCTh TEINIOHOCUTEIIEH

0oJibllie TEMIIEpaTypa ropsYero TEIOHOCUTENS

0oJIbIIIe PA3HOCTH TEMIIEPATYP TEIUIOHOCUTEIICH

00JIbIIIEC MIOTHOCTH TEIIOBOT'O IIOTOKA

9. Ilpu u3meHeHuu TemnepaTypsbl BemecTBa oT To 70 T ¥ MOCTOSIHHOM JaBJIECHUM €0
yaenbHas GU3NYECKasi IKCEPTUsl U3MEHSICTCS Ha BEIMYUHY:
OTBETHI:
Al;=1,—1,=A S[T-ToInT/Ty]
Al;=C,[AS-TInT/T]
Al,=C,[To-TInT/T]
Al = Cp [( T-To)-To In T/To]

10. Kakoe cBOWCTBO TOIUIMBA 3aBUCUT OT BBIXOJIA JIETy4uX ?
OtBeTsl:
CHOCOOHOCTH TOIUIMBA K 3QKUTAHUIO U CTAOUIIBHOMY TOPEHUIO
TemIeparypa ropeHus
TETUIOTA CTOPAHHUS
CHOCOOHOCTH MOIYYEHUS 1IUTaKa B )KUJKOM COCTOSIHUU

11. Tlpu kakux ycIOBHUSIX BO3MOXKHO TOPEHHE Ta3000pa3HOTo TOIUINBA ?

OTBETEHL:
Kod(GuUIMeHT U30bITKA BO3AyXa JOKEH ObITh OOJBIIE €TUHUIIBI;
KOHIISHTPAIIUs TOIIMBA B BO3yX€ JODKHA OBITH BBIIIEC HUKHETO KOHIIEHTPAIIMOHHOTO Tpe-
JIeNia ¥ HIDKE BEPXHET0 KOHIIEHTPALMOHHOTO TIpe/ieie, a TeMIlepaTypa TOTUIMBHO-BO3TyITHON
CMECH JIOJDKHA OBITh BBIIIIE TEMIIEPATYPhl CAMOBOCIUIAMEHEHUS;
TEIIOTa CTOPaHUs TOILTUBA HE TOJKHA ObITh MEHbIIe | MI[)K/M3;
TEIJIOTa CTOPAHMS TOITMBA HE JOJIKHA OBITh MEHbIIIE 57 MI[)K/Ms

12. Yro Takoe BhICHIAs TETUIOTA CrOPaHUS TOTUIMBA ?

OtBeTsI:
TEII0Ta CropaHus npu kodpduireHTe n30bITKa BO3JyXa paBHOM €/IMHULIE;
TEIUIOTa BKIIOYAIOIasi HE TOJIBKO TETJIOTBOPHYIO CIIOCOOHOCTh €IMHUIIBI KOTUYECTBA TOILIH-
Ba, HO U TEIUIOTY MOJTHOW KOHJICHCAIINU BOJSTHBIX TTAPOB, COJIEPKAMUXCS B JIBIMOBBIX Ta3ax;
TEIUIOTa CrOpaHUs NP KOdPPHIMEeHTe N30bITKA BO3/1yXa OOJIbIIIE €AUHUIIBI;
TEIUIOTa CrOpaHus TOIIUBA B CPEJIe KUCIOpoaa

13. B kakoM 2JIeMEHTE KOTJIa IepefacTcsl HanOOoJIbIIee KOJIMIECTBO TEIIa OT MPo-
JTYKTOB CrOpaHusi TOIIUBA?
OTBeTHI:
B 6apabaHe KOTJIa
B SKOHOMam3epe
B BO3/yXOIIOJ0IPEBATETIE
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B DKPAHHBIX MTOBCPXHOCTIAX

14. TypOuHOM Ha3bIBaETCS JOMATOYHBIHN IBUTATENb, B KOTOPOM:
OtBeTsl:
KUHETHYECKasi SHEPTHsI CTpyH pabodero teja npeodpasyercss B MEXaHHUYECKYIO SHEPTUIO
BpALLEHUs POTOPA;
pabouee TeJo HarpeBaeTcs;
BbIpabaThIBAETCs IEPErPEThI BOISHON Nap;
CKMraeTcsi ra3000pa3Hoe TOIUIUBO

15. Kak cooTHOCSTCSI MEXTy cO00ii TeMIepaTypsl apa U KOTIOBOH BOJBI B BEPXHEM
Oapabane koTia ?
OTBeThI:

TEeMIIepaTypa Mapa BbIIIE TEMIIEPATYPbI BObI

TEeMIIepaTypa BOJBI BBIIIE TEMIIEPATYpPHI I1apa

TEMIIEpaTypbl OJINHAKOBBI

TeMIIepaTypa lapa HUXKE TEMIEPATYPhl BOJbI HA BEJIMUUHY JCIPECCUU

BapuanTt Ne 8

1. CyTb 3HEProTeXHOJIOrMYECKUX CXEM IPOU3BOJCTBA MPOAYKIUU COCTOUT: OTBETHI:
B COBMECTHOM IPOU3BOJICTBE IPOJYKTOB U SHEPTUU
B CHI)KEHUH 3aTpaT SHEPruu
B UCKJIFOUEHUH NOTPEOJIEHUS SHEPTHH OT BHEIIHUX HCTOYHUKOB
B pecypcocOepeKeHIH

2. Bopa u BOAsHON map Kak rperolye TeMIOHOCUTEIH NCTIOIb3YIOTCSI OOBIYHO TPH TEM-
neparypax He Bbiiie 180 OC uro 00YyCIIOBJIEHO:
OTBeTHI:
OTCYTCTBUEM HEOOXOAMMOCTH B 00Jiee BHICOKUX TeMIepaTypax
NeperpeBoM NpoAyKTa MpH 0oJiee BEICOKUX TeMIepaTypax
HeperpeBoM MpoayKTa MpH 0ojiee BEICOKUX TeMIepaTypax
HEBO3MO>KHOCTHIO MOJTYYUTh BOJY U Map ¢ 00siee BRICOKOW TeMITepaTypoit
HE00XO/IMMOCTBIO YCTPOMCTBa MACCUBHBIX M TSKEJBIX TEINIOOOMEHHUKOB

3. Bo cKOJIBKO pa3 S5KOHOMHYECKH BBITOJHEE CHUKATh SHEPrO3aTPaTHOCTh IPOU3BOICTBA
10 OTHOILIEHHIO K CO3/IaHUI0 HOBBIX UICTOYHHUKOB 3Hepruu ? OTBETHI:
110 2-X pa3
B 3-5 pa3
B 5-7 pa3
B 7-9 pa3

4.C moMoIIbI0 KaKoro rmapaMerpa B TEpMOJIMHAMUYECKOM aHaJIM3€e OlIEHUBAETCs ""Kade-
CTBO" TEIJIOBOW YHEPrUU?
OTBETHI:

TEIIOBOM MOTOK

YAEIbHBIN TEIJIOBOM MOTOK

KOd(UIIMEHT TeTI000MeHa

IKCeprust
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5. Ilpn n3menenuu nasienus rasa ot Po 1o P ero ynensHas MexaHudeckas dKCeprus us-
MEHSETCS Ha BEJINYMHY:
OTBeThI:
Al,=1,-l,0,=AS C, InP/P,
Al,=1,-lo= C, ToInP/P,
Al,= R ToInP/P,
Al,= RASInP/P,

6. I'pynmna TerioBbIX BTOPUYHBIX SHEpreTuueckux pecypcos (BOP) conepxut: OTBETHI:
(Gu3nUecKoe TeII0 TeXHOJIOTNYEeCKO OCHOBHOM U MOOOYHOM MTPOIYKIIMH, a TAKXKe BCIIOMOTa-
TEJbHBIX IOTOKOB, YUYAaCTBYIOIIHUX B TEXHOJIOTHH ;

XMMHUYECKYIO SHEPTUIO TOPIOYUX OTXOJI0B IPOM3BO/ICTBA;
NOTEHLNAIbHYIO SHEPTHUIO JaBJIEHUS BBIXOSIINX IOTOKOB;
KHHETHUYECKYIO SHEPTHIO BBIXOAALINX Ta30BbIX CTPYH

7. Tlotepu sKcepruu B TEIIIOOOMEHHOM armapare TeM MEHbIIE, YeM:
OTBETHL:

MEHBIIIE TeMIIEPATypa XOJIOJHOTO TETIJIOHOCUTENS

MEHbIIIE TIOMIAh TOBEPXHOCTH TEIUIONEepeaaun

+MEHbIIIE Pa3HOCTh TEMIIEPATypP TEIJIOHOCUTENEH

MEHBIIIE TEMII0EMKOCTh TOPSYET0 TETIOHOCUTEIIS

8. Uemy paBHO YHMCIIEHHOE 3HAUEHUE YEJIbHOMN 3KCEPriuH OKPYKAIOLIEH cpebl, UMEIoIIen
Temueparypy mioc 20 oc:
OTBeTHI:
20 Jx/xr
20 KIx/kr
0 Jx/kr
84 K/Ix/xr

9. Yto onpenensieT BeTMIrHA KOAPPUITMEHTA U30BITKA BO3/yXa TP CKUTAHUH TOTLTUBA ?
OTBeTHI:
OTHOIIIEHUE KOJMYECTBA BO3/IyXa K KOJIMYECTBY TOIIMBA IMOJJaBAEMbIX B TOIIKY;
OTHOILIEHHWE KOJMYECTBA BO3/[yXa HA BXOJI€ B TONKY K KOJIMYECTBY NPOAYKTOB CTOPaHUS Ha
BBIXO/I€ U3 TOIKH;
OTHOIIEHHE KOJIMYECTBA MOJaBAEMOI0 B TOMKY BO3/IyXa K TEOPETHUECKH HEOOX0IMMOMY TIO
peaKIusM TOpeHus;
OTHONICHUSI KOJIMYECTBa BO3AyXa HEOOXOAUMOTO 0 CTEXUOMETPUHU PEAKITNI K T1eHCTBUTENb-
HO T0/IaBa€MOMY B TOTIKY

10. Tepmoaunamuueckyro 3 (GEeKTUBHOCTH MPOIECCOB TEIUIO- K MacCOOOMEHa 11eN1eco00-
Pa3HO IMOBBIIIATH 34 CUET:
OtBerTsr:
yBeNnu4eHus: K03 (HUIIMEHTOB TEIUIoNepeiaul U Maccorepeadn
YBEJIMUYCHUS IBUOKYIIEH cuitbl mporieccoB (AT u Ay )
MIOHWKEHUS TUIPABINYECKOTO COIIPOTUBIICHUS IBUKEHUIO TEIUIOHOCUTENIEH
YMEHBIIEHUS IIJIOIIAIN KOHTAKTa B3aUMOIECHCTBYIOIINX TTOTOKOB

11. Yemy paBHa TeIUIOTa CrOpaHuUsl yCIOBHOIO TOIINBA?
OtBeThI:

10 MIx/xr

100 MJIx/kr
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159,78 MJIx/xr
29,35 MIx/kr

12. CxkopocTb ropeHus )KUIKOr0 TOIJIMBA ONPEAEIAeTCs:
OTtBeThI:

CKOPOCTBIO €ro UCHapeHust

BEJIMYMHOMN TEIUIOTHI CTOPAHHS

TEOPETUYECKON TeMIIEpaTypol TOpeHus

K023 punreHTOoM H30bITKAa BO3AyXa

13. Ha TemiosneKkTpoueHTpalisiX yCTaHaABIUBAKOTCA MapoBbie TYpOUHbBI: OTBETHI:
KOHJICHCAIIMOHHOTO TUTIA
C TMPOU3BOJIBHBIM YHCIOM 000POTOB Basia
C MPOTUBOJIABJICHUEM
C PEeryJIMpPYyEMbIM, IEPEMEHHBIM YUCIIOM 000OpPOTOB Basia

14. Yto siBnsieTcst paboYuM TEJIOM B Ta30BOM TypOuHe?
OTtBeTsI:

BOJIIHOM map

MPOJIYKThI CTOPAHUS TOILIMBA

BO3J1yX

MNPUPOIHBIN Ta3

15. Kakoii a71eMeHT OTCYTCTBYET B BOJOTPEHHBIX KOTIaX ?
OTBeTHI:

BO3/IyXOIOJ0rPeBaTeIh

SKOHOMai3ep

SKpaHHbIE TOBEPXHOCTH

naporeperpeBaTelib

14. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

B pamkax y4eOHOTrO Kypca MpeayCMOTPEHO YTEHHE MPOOJEMHBIX JICKIIHMH IO TeMe
«JHeprocOepekeHNe B YCTAHOBKaX MPOMBINUICHHBIX TexHomorui». He menee 30% nexiuit
mo BCEM TEMaM YHUTAIOTCA C MNPUMCHCHHEM M}’J'II)TI/IMGI[I/II\/JIHI)IX TEXHOJIOTHH. HpOBe)IGHI/Ie
MPAKTUKYMOB C Pa300pOM KOHKPETHBIX CUTYAIUi M0 TeMe «Y THIN3alus HU3KOMOTeHIIUAb-
HBIX TCIIJIOBBIX OTXOI0B». Takue 3aHsATHUsA, B COUCTAaHHUU C BHC&y,I[HTOpHOfI COMOCTOSITEILHOU
paboToii, JOKHBI OPMHUPOBATH M Pa3BUBATh MPO(ecCrOHAIbHBIE HABBIKA 00YYaOIIerocs.

I[J'ISI AOCTHIXKCHUS INIAHUPYEMBIX PE3YJILTATOB O6y‘IeHI/I${ HCIIOJIB3YIOTCA PA3JIMYHBIC
o0Opa3oBaTenbHbIe TEXHOJIOTHH, B TOM YHCIIE:

— nHGOPMAIIMOHHO-PAa3BUBAIOIIME TEXHOJOTHH, HAMpaBlIeHHBbIE Ha (opMupoBaHUE
CUCTEMBI 3HaHUH, 3aTIOMUHAHNE U CBOOOIHOE ONIEPUPOBAHHE UMHU.

Hcnonp3yeTcs TeKIMOHHO-CEMUHAPCKUN METOJ], CAMOCTOSITEIFHOE M3YYCeHUE JTUTepa-
TYpHbl, MPUMEHEHUE HOBBIX HH()DOPMAIIMOHHBIX TEXHOJIOTHH AJII CAMOCTOSATEIHHOTO TOIOJIHE-
HUA 3HaHI/II\/'I, BKJIIOYas UCITIOJIb30BAHNE TEXHUYCCKUX U DJICKTPOHHBIX CPCIACTB I/IH(l)OpMaHI/II/I;

— JIMYHOCTHO-OPUEHTUPOBAHHBIE TEXHOJOTHH OOydYeHHUs, OOECIeunBaIONINe B XOJE
y4eOHOT0 MpoIecca y4eT Pa3IMuHbIX CIOCOOHOCTEH 00ydaeMbIX, CO3JaHHEe HEOOXOIMMBIX
YCIIOBUH AJI pa3BUTHS UX HHIMBUIYaTbHBIX CIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JIMYHOCTH
B y4eOHOM mporiecce. JINYHOCTHO-OPHUEHTUPOBAHHBIE TEXHOJIOTHH OO0YUICHHS PEaTU3YIOTCS B
pe3ynbTaTe WHANBUAYAIBHOTO OOIICHHUS MPENoIaBaTeNs U CTyIEHTa MIPH IKCIIPEcC - OMpoce,
IIpU BBIIIOJIHCHUNW JOMAIIHUX HWHIAWBHUAYAJIBHBIX Sa)IaHHfI, peICHUU 3ajayd MOBBIIIEHHOU
CJIO)HOCTH, Ha €KCHEIeTbHBIX KOHCYIbTAIUSX.
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[Tpu opranu3anuu y4yeOHBIX 3aHATHH HCIIONB3YIOTCS AKTUBHbIE M HHTEPAKTUBHBIC ME-
TOABI 00YUYeHUS: quanor, oecena, paboTa B KOMaH/IE.

BreayautopHas camocTosiTenbHasi padoTa CTyIEHTOB MIPOBOAMUTCS C UCTIOJIB30BAHUEM
pecypcoB ceTd MIHTepHET M JIOKAJIbHBIX CETEBBIX PECYPCOB HHCTUTYTA.

15. IlepeyeHb y4eOHO-METOAMYECKOT0 oOecredeHus AJas1 00y4aromuxcsi Mo Jucuu-
TUIHHE

15.1. OcHoBHas nuTepaTypa

1. HanunoB O. JI. DHeprocOepekeHHe B TEIUIOPHEPTETUKE M TEIJIOTEXHOJIOTHSX !
yuebnuk s By3oB/ [lanunos O. JI. , T'apsie U. B. - Mocksa : U3natensckuit gom MOU,
2017. - ISBN 978-5-383-01095-2. - Tekcr : anekrponnsiii // OBC "KoncynbTaHT cTyneHTa':
[caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785383010952.html.

2. Ky3nenosa M.B. DHeprocOepekeHue B TEIUIODHEPTETUKE M TEIUIOTEXHOJOTHSIX :
yuebHoe mocobue / Kysnenosa U.B., 'mnemyraunos WU.M.. — Ka3zans : Kazanckuii Hanumo-
HAJIbHBIN MCCIIEA0BATEIbCKUN TEXHOIOTUYECKUH yHUBepeuTeT, 2017. — 125 ¢. — ISBN 978-
5-7882-2125-0. — Tekcr : »nmekTpoHHBIH // DnekTpoHHO-OMOmMoreynas cucrema IPR
BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/79603.html .

3. Jlumun A. A. Pacuer TemmooOMeHHBIX anmapaTtoB. KoxxyxoTpyOdarsie Terioo0-
MEHHUKH : yueb. mocobue / Jlunun A. A. - UBanoBo : MBaH. roc. XuM. -TexHoI. YH-T. , 2017. -
76 c. - ISBN -. - Tekcr : anexrponnsii // ObC "Koncymnprant crymenta': [cait]. - URL:
https://www.studentlibrary.ru/book/ghtu_003.html.

15.2. lononHuTenpHas IuTeparypa

4. KyaunoB, A. A. DHeprocOepekeHre B TEIUIOIHEPTeTUKE U TEIIOTEXHOJIOTUsX. /
KynuraoB A. A. , SBuranmmuna C. K. - Mocka : Mamunoctpoenue, 2011. - 117 ¢. - ISBN 978-
5-94275-558-4. - Texkct : anexkrponusli / ObC "KoncynbranTt crynenta: [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785942755584.html.

5. Baiitacos, P. P. OcHoBbI 3Heprocoepexenus : yuebHoe mocodue st By30B / P. P.
baiitacoB. — 2-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2021. — 188 ¢. — ISBN 978-5-
8114-8789-9. — Texkct: anekTpoHHBIH // JlaHb : 3JI€KTPOHHO-OMOIMOTEYHAss CUCTEMa. —
URL.: https://e.lanbook.com/book/180865.

6. 'amxa B.JI. OcHoBbI 3()(heKTHBHOrO MCHOIBb30BaHUS dHEpropecypcoB. Teopus u

npakTuka ’Heprocoepexenus : monorpadus / I'amxka B.JI.. — Munck: benopycckas Hayka,
2007. — 451 c. — ISBN 978-985-08-0810-3. — TekcT : 3JIeKTpOHHBIH // DIeKTpOHHO-
OubIMoTeYHAs cucremMa IPR BOOKS: [caiT]. — URL:

https://www.iprbookshop.ru/12310.html.

7. Hanunos, O. JI. DHeprocOepekeHUE B TETUIODHEPTETUKE W TEIJIOTEXHOJIOTHUSX :
yuebHuk a7 By3oB/ [lanunos O. JI. , I'apseB U. B. - Mocksa : U3natensckuit jom MOU,
2017. - ISBN 978-5-383-01095-2. - Tekct : anekrponHsiii // DBC "KoHcynbTaHT cTymeHTa':
[caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785383010952.html.

16. MaTepuanbHO-TeXHH4YECKOe o0ecnevyeHne

YueOHast ayqiuTOpHS A/ NPOBEAeHUS 3aHATHIA JIEKIIHOHHOT0 THIA

YKOMIIJIEKTOBaHA CIIENUAM3UPOBAHHOH MeOeNnbl0 M TEXHUYECKHMH CpEICTBAMHU
oOyuenus: 12 crosnoB, 24 cryna; pabodee MecTO MNpenoAaBaress; AOCKa A HalUCAHUS
dnomactepom;  npoektop BENQ 631, pynoHHBIM NPOEKIMOHHBIA 3KpaH, HOYTOYK C
NOJKIIOYEHHEM K CeTH C BBIXOJAOM B VIHTEpHET M JOCTYNOM B HH(OPMALMOHHO-
obpazoBarenbuyto cpeny DTU (punmman) CI'TY umenu [Narapuna HO.A., yaeOHO-HaTIISIIHBIE


https://www.studentlibrary.ru/book/ISBN9785383010952.html
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nocoOusi, oOecrnevnBarIIMe TEMAaTUYECKUE WJUTIOCTpAlMU 1Mo pabodeld mporpamme
JUCIUTIAHBI

[Mporpammuoe obecnieuenue: Microsoft Windows 7, Microsoft Office 2010 (Word,
Excel, PowerPoint), GoogleChrome.

YueOHas ayauTopus Jjis NPOBeJeHUs] 3aHATHI NMPAKTUYECKOr0 TUIA, TEKYIEro
KOHTPOJIA ¥ MNPOMEXKYTOYHOH aTrecTallid, TPYNNOBBIX M HHIMBUAYAJIbHBIX
KOHCYJIbTAU

YKOMIUIEKTOBaHA CIEHUAIU3UPOBAHHON MeOeNbl0 M TEXHUYECKUMHU CpelCTBaMU
o0yuenusi: 12 cronos, 24 cryna; pabodee MeCTO MpenojaBaTelis; JOCKa Il HalUCaHUS
dbaomactepom; mpoektop BENQ 631, pynoHHBIH TPOEKIIMOHHBIM SKpaH, HOYTOYK C
MOJKIIIOUEHUEM K CETH C BBIXOJOM B UHTEpHET W JOCTYyIOM B WH(GOPMAIMOHHO-
obpazoBarenbuyto cpeny DTU (dunman) CI'TY umenu [Narapuna H0.A., yaeOHO-HarISIIHBIC
nocoOusi, oOecreynBaIIMe TEeMATHYECKUE WUTIOCTpAalMk 1o paboueil mporpamMme
JUCIUTIAHBI

[Mporpammuoe obecnieuenue: Microsoft Windows 7, Microsoft Office 2010 (Word,
Excel, PowerPoint), GoogleChrome.

17. MeToanyeckne peKOMEHIANMHU 110 OPraHU3ANUM U3Yy4YeHUsl JUCHUILUINHBI (Me-
TOAMYECKHE PEKOMEHIAUH NPeno1aBaTeliio):

PaGouyro mporpammy coctaBuin © (FO.41. Tleueneron)
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17. lonosiHeHHs1 M M3MeHeHHUs B padoyeii mporpamme

PaGouas mporpamma nepecMoTpeHa Ha 3acelaHuu Kadeapbl
« » 20 rojia, mpoTokosa Ne

3aB. kadenpoii / /

BHecenHbie n3MeHEHUs YTBEPKICHBI HA 3aCEIaHUH
YMKH TMOB
« » 20 _ ropa, mpoTtokoi Ne

[Ipencenarens YMKH / /




