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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

Bnageney MakeeB A.H.
[IpenogaBaTennb Maermvrrarap Rde063724-MakeevAN-d54bbi2 A.H. MakeeB
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'TIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
PyKOBOI[HTeHB o CeegeHua o snagensue L3N M3K IO B
00pa3oBaTeNIbHOI T aurnx OB -D-
HpOFpaMMBI WaeHTuduraTop R6ca75b8e-ShatskikhYV-f045f12 H_IaHKI/IX
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
w CeepeHuna o snagensue U3MN M3K
3aBeHyIOH-IHH . Bnageney OpnoB K.A.
BBITYCKaOIIEH Kadeapsl Viermvbrratop R241780e8-OrlovKA-0ab64072 K.A. Opinos
(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka
3BaHHE) TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-2 CiocoGHOCTh Y4aCTBOBATh B MPUHATUH TEXHOJOTHYECKUX U MMPOCKTHBIX PEIICHUH MPHU
POCKTHPOBAHUU 00BEKTOB NMPO(PECCHOHANBHON NI TETbHOCTH
N JI-5 3naeT coBpeMeHHbIE TEXHOJIOTMH HUCIIOJIb30BaHUS BO30OHOBIISIEMBIX HICTOYHHUKOB
SHEPrUHU U BTOPUUYHBIX S3HEPTOPECYPCOB

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuu: 3anura 3a1aHus
1. DkciepuMeHTaIbHBIE HCCIICIOBAaHUS CBOMCTB Onomacchl (PacueTHo-rpadudeckas padora)

Dopma peanuzanmu: [Tucemennas padora
1. CpotictBa 6momaccel (KonTponbHas padoTa)
2. DHepreruyeckas 3¢ GeKTUBHOCTh B pacnpenenenHoi snepreruke (IIpoBepounas pabora)
3. DHepreTnveckrue yCTaHOBKH, HCTIONb3ytomue ouotorumBo (KonTponsHas pabora)

BPC aucuunavHbl

I cemectp
Beca KOHTpOIBHBIX MeponpUsITHiL, Y0
Pas/ieN MCIHILIHHbI Nunekc KM- | KM- | KM- | KM-
KM: 1 2 3 4
Cpok KM: 4 8 12 16
Pacnipenenennas snepretuka
Pacnipenenennas snepreTuka +
CaolicTBa 6MOMacCChl U METOJIBI €€ TepepadboTKU B
HYHEPTreTUUYECKHUX LETIX
buomacca kak sHepropecypc + +
CaotlicTBa 6rOMacchl + + +
MeTto161 KOHBEPCUH OHOMACChHI + +
DHepreTu4ecKue YCTaHOBKH, HCIIONB3YIONINE OMOTOILTUBO
Tunsl ycTaHOBOK, paboTarONINX HAa OUOTOIIIINBE +
["azonopuiHeBbie TEXHOJIOTUU B pacpeieIEHHON YHEPTreTHKE +




["a30TypOMHHBIC TEXHOJIOTHH B PACTIPEICICHHON YHEPTETHKE +

OHeprerudeckas 3pPeKTUBHOCTb B paCHpe/ICIEHHON SHEPreTHKE

OnTumMuzanus coctaBa 000pyI0BaHUS U PEKUMOB pabOThI +

HHEPreTUYECKUX KOMILJIECOB

OnTumu3zanus nepeaadu IeKTPOIHEPTUN +

MonenupoBaHue SHEPreTHYECKIX HArpy30K +
Bec KM: | 25 20 20 35

$O0611as yacte/[11s MPOMEXKYTOUHOM arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3ynbTaThl  OOYYCHHS TIO
JUCIUILINHE
I1K-2 N J1-5mk-2 3nHaer | 3HaTh: CaotictBa 6momaccs! (KontpoibHas paboTa)
COBPEMEHHBbIE TEXHOJIOTUU | OCHOBHbBIE (PU3UKO- DHepreTuyeckue yCTaHOBKH, UCTIONb3yrolue ouoTorauBo (KontponbHas
HCIIOJIH30BaAHUS XUMHUYECKUE MTPOIIECCHI, pabora)
BO300HOBJISIEMBIX MIPOUCXOJISIINE B DKcrnepuMeHTalIbHBIE HCCIeI0BaHus CBOMCTB Guomacchl (Pacuetno-
UCTOYHUKOB  DJHEPrUU U | YCTPOMCTBAX IO MOJYYCHUIO | rpaduueckas pabora)
BTOPUYHBIX 3HepropecypcoB | ouotoruusa (ITK-2.1) DHeprerudeckas 3pPeKTUBHOCTH B pacpeIeIeHHON SHEPreTHKe
KOHCTPYKIIUU U (ITpoepounas padota)
XapaKTePUCTUKU YCTAHOBOK
Ha 6a3ze BYP,

TEXHOJIOTHYECKUE CXEMBI,
nokasareiu 3 peKTUBHOCTH,
METO/IbI UX pacyeTa u
ananm3a (I1K-2.1)
CYLIECTBYIOIINE POOIEMBI
U peleHus B oonactu
ucnoJib3oBanus BYP B
pacnpeieIeHHON YHEPTeTUKE
(TIK-2.1)

KJIacCU(PUKAITUIO
HWCTOYHUKOB SHEPTUHU, POJIb
U MECTO pacnpeiesICHHON
SHEPTeTUKU B MUPOBOM
SHEpreTHYecKoM OaaHce
(TIK-2.1)

YMeTs:




BBITIOJIHATD PACYETHI,
CBSI3aHHBIE C
IIPOEKTUPOBAHUEM
YCTPOMICTB, UCIIOIb3YIOLIUX
BYP

OIpeIeNIATh SHEPTeTHUECKU I
MIOTEHLIMAI U JpyTue
TEIIOTEXHUYECKHE
xapakrepuctuku BYP (IIK-
2.2)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. CBoiicTBa 0MoMacchl

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mpoBeleHHs] KOHTPOJbHOr0o Meponpusitusi: CTyIEHTHI MONY4YalOT OJUH U3 JBYX
BapHAHTOB 33/IaHUA 711 KOHTPOJIBHON paboThl. 3ajaHue BKIOYAeT 4 3a1auu U 4 TEOPEeTHUUECKUX
Bonpoca. PemieHus 3agad W OTBETHI HA BOMPOCH O(QOPMIIIOTCS MHCBMEHHO M CHAIOTCS
IpernojaBaTeNio Mo Mepe ToTOBHOCTU. Ha pemieHue KOHTPOJIBHOM paboOThl OTBOAMTCA [1Ba
aKaJeMHuecKkux 4daca. B mpouecce HamucaHus paOOThl pa3pellacTcsl MOJIb30BaTbCsl KOHCIEKTaMU
JIEKIMH, HO 3alpeliaercs HCHOJIb30BaHUE JIOOBIX DSIEKTPOHHBIX yCTpolcTB. Pacnewarannas
TpOWHAsl AWarpaMMa BBIIACTCS CTYyJIEHTaM OTACIBbHO. TOYKH, KOTOphIE HEOOXOIUMO OTMETHTH B
3ajaue 4, OTMEUAIOTCS Ha BBIAAHHOM OJIaHKe, KOTOPBIH MOJIMUCHIBACTCA M CIAETCS BMECTE C
pelIeHUs MU OCTAIBHBIX 3a]1a4.

KpaTkoe conep:kanue 3a1aHusi:
PGIHI/ITC 3a1a4i B INCbMCHHOM BH]IC.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: OCHOBHBIE ¢uzuKo- 1.Kakue cyniecTByroT BUJIbI IJIOTHOCTH J1sl OMOMACChI U
XUMHUYECKHE MIPOLIECCHI, B YeM UX OTinuue?

IPOUCXOJSIINE B yCTPOHCTBAX IO 2.Kakwue cyniecTByrOT CriocoObI peICTaBICHUS
nosnyueruto ouorormsa (11K-2.1) XapaKTEPUCTUK OMOMACCHI U YEM OHHM OTIUYAFOTCS?

3.Kakne xapakTepucTUKu OMOMACCHI OTIPEICISIFOTCS B
pe3yJsibTaTe TEXHU4YecKoro aHanusa? Jlaite onpenenenue
COJIepKaHus JIETYUYHUX COSAUHEHUN U CBA3aHHOTO
yriaepona.

4.Kakue XxapaKTepUCTUKH OMOMACCHI OTIPEIENSIIOTCS B
pe3yJibTate 3JeMeHTHOro aHanu3a? Kakoii anemeHT
OTpeAEsAeTCs 0 OCTATOYHOMY IMPUHIIMITY U KaK €ro
coJiepKaHue BIUSET HA TEIUIOTY CTOPAHMS TOIIIMBA?
5.Kak omnpenensiercst Teriora cropanus Tormausa? B uem
OTJINYME BBICIIEH TETIOTHI CrOPaHUs OT HU3IIEH?
6.0TKya B MPOJYKTaX CTOPAHUS TOTUIMBA TOSBIISIOTCS
napsl Boabl? [loyeMy UCTIOIB30BaHUE TEMIIOTHI
KOHJICHCAIIUX MTapOB BOJBI — TpYAHOpeau3yemas
TEXHUUECKas 3a1a4a’?

7.JlaiiTe onpeneneHue 3016l U NPUBEIUTE MPUMEPHI
COEMHEHUI, KOTOPBbIE MOTYT BXOJUTH B €€ COCTaB.
Kakyro ponp urpaet tremmeparypa riaBIeHUs 305617
8.Ilepeuncnnure OCHOBHbIE OPraHUYECKHE BELIECTBA B
cocTaBe OMOMAacChl. YKaXuTe, JUIsl KAKUX BEIECTB
peakuus pacnaja siBiIsieTcs YK30TepMUUECKOH, a JUIs
KaKHX — SHJOTEPMUYECKOMN. YKAKHUTE, KAKOE BEIIECTBO
o0ajjaeT caMoil HU3KOU TeMIIepaTypoi TepMUUECKOTO
pa3JIoKEeHMs, a KAKOe — CaMOM BBICOKOM.
9.Ilepeuncante JOCTOMHCTBA U HEJOCTATKH OMOMACCHI
KaK TOIUIMBA.




10.IlepeunicinuTe TEPMOXUMUYECKUE TEXHOIOTUN
nepepaboTKu OMOMAacChl ¢ YKa3aHUEM MPOTyKTOB.
11.Ilepeuncnure OMOXUMHYECKHE TEXHOJIOTUH
nepepaboTKu OMOMAcChl ¢ YKa3aHUEM MPOTYKTOB.
12.Yto Takoe nuponu3s? [lepeuncaure BUIbI TUPOJIH3A C
YKa3aHHUEM XapaKTEPHOI'0 BPEMEHU, TEMIIEPATYPbI
Ipolecca, a Tak’K€ OCHOBHBIX MPOJYKTOB.

13.410 Takoe razupukanusa? OObsICHUTE pa3HUILY MEXIY
MPSIMBIM U OOpAIEHHBIM MTPOLIECCOM Ta3u(UKAIIUU.
14.Y10 Takoe Toppedukanus? KakoBel JOCTOMHCTBA
TOppepUIIMPOBAHHOTO OMOTOILIUBA?

15.Hapucyiite cxemy mpoiiecca 1ByXCTaJAHIHOM
MHAPOJINTUYECKON KOHBepcun. Ha kakoi ctaauu
mpolecca npoTexaroT peakuuu byayapa u naporazoBoii
KoHBepcuu? 3anumute GOpMYIIbl STUX PEaKIUH.
16.J1ns1 6uorasa ¥ CUHTE3-Ta3a YKaKUTE MPUMEPHBIN
COCTaB, OCHOBHBIE METO/IbI IPOM3BOACTBA U IPUMEPHYIO
TEIUIOTY CTOpaHMsL.

VYMeTh: OIIpCACIIATh
E)Hepl“eTI/ILIeCKI/Iﬁ IMOTCHIIMAJI )51
Apyrue TCINIOTEXHUYCCKUC

xapakrepuctuku BYP (I1K-2.2)

1.3apanue 1 (MI0THOCTD)

Barou 1t TpaHCIOPTUPOBKYU CBHIITYYHUX TPY30B UMEET
pabounii o6bem 70 M*3. B Hero ymanock 3arpy3uth
poBHO 45 TOoHH ApeBecHbIX nemeT. [lopucrocts nesmier
coctaisieT .25, kaxymiascs INIOTHOCTb COCTaBIISIET
1071 xr/mM"3. OnpenenuTe HACHITHYIO, HCTUHHYIO
IUIOTHOCTb MEJJIET, @ TAKXKE MOPUCTOCTH CII0s IPU
3aChIIKE.

2.3ananue 1 (IJIOTHOCTD)

HctuHHAas IIIOTHOCTH IPEBECUHBI, U3 KOTOPOU
M3TOTOBIIEHBI NesuieThl cocTaBnseT 1400 kr/m”3.
[Topucrocts nemner cocranisiet 27%, a HOPUCTOCTh
HachIHOTO ci1os 48%. OnpenenuTe HAChIITHYIO
IJIOTHOCTH MEJUIET U Maccy rpy3a, KOTOPBIM MOXKHO
nepeBe3Ty B KOHTelHepe oobeMoM 80 M"3.

3.3aganmue 2 (TEn10Ta CropaHus)

I'azoBas cmech coctout Ha 80% n3 merana u Ha 20% - u3
stana (C2H6). CooTHOIIEHNE yKa3aHO B MOJISIPHBIX
nonsix. Bocronb3oBasuucek popmyioit Menaeneesa,
HalliuTe BBICIIYIO TEIUIOTY cropaHus rasza (kJx/Kr).
VYuuThIBas, 4TO NPU CHKUTAHUHM KWJIOTpaMMa TaKoro
CHHTe3-Ta3a obpa3zyercs 2.11 Kr BoJsiHOTO napa,
OTpeeNIuTe HU3IIYIO TEIUIOTY CrOpaHUsl rasa.
4.3ananue 2 (TejioTa cropaHus)

I"azoBas cmech coctout Ha 80% u3 merana u Ha 10% - u3
sta”a (C2H6). CooTHoOIIEHNE yKa3aHO B MOJISIPHBIX
nonsix. Bocnone3oBasmucek popmyinoit Menneneesa,
HaliiuTe BBICIIYIO TEIUIOTY cropaHus rasza (KJx/Kr).
VYyuTthbIBas, 4TO NMPU CKUTAHUH KHJIOTpaMMa TaKoro
CHHTE3-Ta3a oOpa3yetcs 2.1 Kr BOASHOTO mapa,
OTpeeNIUTe HU3IIYIO TEIUIOTY CrOpaHusl rasa.
5.3ananue 3 (TeXHHYECKHI AaHAIU3 U MIPeJACTABIEeHHE
XapaKTEePHUCTHUK)

Bia)XHOCTh COJIOMEHHBIX NEJUIET cOCTaBIIsIeT 7%.




Copepxanue yriaepojaa Ha pabouee COCTOSTHUE
coctaisieT 41.28%, a Ha cyxoe 6e3305bHOE --- 48%.
KakoBa 301pHOCTH nieJIET?

6.3ananue 3 (TeXHHYECKUA AaHAIU3 U MIPEJACTABIEHHE
XapaKTEePUCTHUK)

3onbHocTh niemiet u3 [11IM cocrasnser 13.8%.
Copepxanue yriaepojaa Ha pabouee COCTOsTHUE
cocramsieT 33.7%, a Ha cyxoe 6e33ompHOEe - 48%.
KakoBa 301pHO0CTh nesuieT? OnpeaenuTe BIaXHOCTb
TOIUIUBA.

7.3ananue 4 (TpoiiHasi 1MarpaMma)

OTMmeTbTE Ha TPOMHOW JUarpaMMe TOUKH,
COOTBETCTBYIOIIKE: 1) YCTOMY yriepoay; 2)
MOHOOKCHUY yIJI€poa; 3) CUHTE3-Ta3y ¢ MOJIEKYJISIPHBIM
cootHomenueM CO:H2 = 1:2.
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8.3ananmue 4 (Tpoiinas TuarpamMmma)

OTMeThTe Ha TPOMHOM JUarpaMme TOUKH,
COOTBETCTBYIOIIME: 1) yncTOMy yriepoay; 2) 3Tany; 3)
CHUHTE3-Ta3y C MOJEKYJIIpHbIM cooTHomeHueM CO:H2 =
1:3.

Onucanue MKAJbI OIICHUBAHUA:




Oyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuku 6blnoIHeHUs 3Hanus: Bee yeThIpe 3a1auu peleHbl BEPHO.
JlonmyckaeTcst ommoOKa B OTBETE Ha 1 TeOpeTHYECKHil BOIPOC.

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuku 6blnoanenus 3uanus: He MeHee Tpex 3a/1au pereHbl BEpHO.
Jlomyckaercs ommoOKa B OTBETE Ha | TEOPETHUECKUI BOIIPOC, €CIIM BEPHO PEIICHBI TPH 3a/1a4H, 1
OIIHUOKHM B OTBETE HA 2 BOIPOCA, €CJIM BCE 3aJ]a4H PELICHBI BEPHO.

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakxmepucmuxu evinoinenus snanusa: He meHnee 2 3aiay penieHsl BepHo. Jlonmyckaercs
olIMOKa B OTBETE HAa 2 TEOPETUUECKUX BOIIPOCA, ECJIM BEPHO PELLIEHBI 3 3a/1a4, U OTCYTCTBUE
BEPHBIX OTBETOB HAa TEOPETUUECKHE BOIIPOCHI, €CIIH BCE 3a/1a4H PEIICHbI BEPHO.

KM-2. DHepreruyeckue yCTAaHOBKH, HCIOJIb3YHOIIHE OMOTONIMBO

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro meponpustusi B BPC: 20

IIpouenypa npoBeaeHusi KOHTPOJIBHOrO MeponpuaTHs: CTYACHTHI IOIY4at0T BAPUAHT 3alaHus
JUIsL KOHTPOJIbHOM paboThl. 3aJaHue BKIIOYaeT 3 3a7auu U 4 TeopeTHdeckux Bompoca. Perienus
3ajjad M OTBEThl Ha BOIPOCHl O(GOPMIISIFOTCS HNUCbMEHHO M CHAOTCS IPENoJaBaTeNio Mo Mepe
rOTOBHOCTH. Ha permieHne KOHTPOJIBHON padOThI OTBOIUTCS 2 aKaJeMHYecKuX daca. B mporecce
HanucaHus paboThl pa3pelaeTcs M0Ib30BAThCA KOHCIIEKTaMU JIEKIUH.

KpaTKOC CoAcpKaHUuE 3alaHUA:
PemnTe 3amaun B MMCbMEHHOM BHJIE.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HAaTh: KOHCTPYKLUU u 1 .Ilepeuncnure TUIIBI ABUTATENEN BHYTPEHHETO U
XapakTepUCTUKH YCTAaHOBOK Ha BHEIIIHETO CTOPAHMS, IPUMEHSIEMBIE B DJHEPIE€THYECKUX
6aze  BYP, TexHomormueckue yYCTaHOBKax. J[BUTraTen Kakoi rpyIibl MEHee

CXEMBI, MIOKa3aTeNn TpeOOBaTENbHbI K KAYECTBY TOILJIMBA U TOYEMY?
3QGEKTUBHOCTH,  METOABl  MX 2.Hapucyiite cxeMy OJHOUMIMHIPOBON Ia30TypOMHHOM
pacuera u ananuza ([1K-2.1) YCTaHOBKU U KPATKO ONMUIINUTE IPUHLIUII €€ paObOTHI.

3.U306pa3ute nuki bpaiitona (moaBoJ TemoTs Npu
MOCTOSIHHOM J1aBieHuu) B P-V win T-S xoopannartax u
MIOSICHUTE MTPOLIECCHI BHYTPHU LIUKJIA.

4. M300pa3zute tuukia ['emdpu (MoaBoA TEMIIOTHI IPU
OCTOSTHHOM 00beme) B P-V unu T-S koopanHaTax u
MOSICHUTE MPOLIECCHl BHYTPU LIUKJIA.

5.1300pa3ute mukn ['TY ¢ perenepanueit rera B P-V
nmu T-S xkoopauHaTax U MOSCHUTE MPOLIECCHl BHYTPH
LUKJIA.

6.Hapucyiite cxeMy nmaporazoBoi SHEpreTu4ecKkon
YCTaHOBKH.

7.11lepeuncinuTe JOCTOMHCTBA U HEAOCTATKH
ra30TypOMHHBIX arperaros.

8.0nummuTe MpUHIUT pabOTHl YETHIPEXTAKTHOTO
JIBUTATEJIS.

9.1lepeuncinuTe JOCTOMHCTBA U HEAOCTATKH

10




ra3omopIIHEBHIX arperaTos.

10.ITepeuncirte BO3MOKHbBIE HAPYLIEHUS TPOLIECCOB
CropaHus TOIMBa. YTo Ha3bIBAIOT JETOHAIIMOHHBIM
cropanuem?

11.M306pa3ute nuki quzens (moaBoJ1 TEIIOTHI IPH
IIOCTOSIHHOM J1aBieHuu) B P-V win T-S xoopannarax u
MOSICHUTE MPOLIECCHl BHYTPHU LIUKJIA.

12.1300pa3ure uukia OTTo (OABOJ TEIUIOTHI PU
ocTostHHOM 00beme) B P-V wimm T-S koopaunarax u
MOSICHUTE MPOLIECCHl BHYTPH LIUKJIA.

13. Tepmuueckuii KITJ[ uneanbHoro nukia
razonopiiHeBoro aBurareis. CTerneHb cKaTus.
Nuaukaropueiit KIT/1 asurarens.

14. TpeboBanust K Ta30MOTOPHOMY TOTUTUBY. OKTaHOBOE
YHCIIO.

15.1ns mpupoaHoro rasza, 6uorasa, CHHTE3-Ta3a u
YHCTOTO BOJAOPOA MEPEUUCTUTE YACTbHYIO TEIJIOTY
CropaHusi, CTEXMOMETPUUYECKOE COOTHOIICHHUE U
YAEIbHYIO TeIJIOTY CTOPAHUSI CMECH Ta3-BO3/YX.
16.I1epeunicnute mpobdaeMbl HCIIOIB30BaHUS BOAOPOA B
Ka4eCTBE TOIJIMBA U MOAXObI K UX PEIICHHUIO.

YMeTn: BBITIOJIHATH PaCUCTHhI,
CBSA3aHHBIE C TPOEKTUPOBAHHUEM
YCTPOMCTB, ucnoJib3ytomux BYP

1.3aganue 1 (KII/] ra3onopuHeBoii 31eKTPOCTAHIHH)
Texuuueckue xapakrepuctuku asurarens V51/60G:
HomunanbeHas ayieKTpudeckasi MOIIHOCTh YCTaHOBKHU:
1000 kBt. Ilnametp nopiurast = 510 MM, pabounii X0/
nopurHs = 600 MM, crenenb cxarus € = 14. Onpexnenute
00beM KaMepbl CTOPAHUS, A TAK)KE TEPMHUYECKH I
KII X uneansroro nukia OTTo Nt 4711 JTaHHOTO
nsuratens. [Tokazarens aanabaTel IPUHATH PaBHBIM
1,36.

KIIJI reneparopa namr = 97.7%; mexannueckuit KI1/]
nurarens MM = 90%; 3¢ peKTHBHOCTH TEIIIOBOM
U30JIALUY IBUTaTeNs NeM = 98%; creneHb NpuOIMKeHHs
peaJIbHOTO IIMKJIa YCTAHOBKH K MlealbHOMY LUKy OTTO
NOTH.ZAEUCT. cocTaBiseT 88%. Onpenenure pacxon
NPHUPOAHOTO ra3a c Termoroit cropanus 34 MJx/m3
pH1 paboTe YCTAaHOBKU B HOMUHAJIBHOM PEKUME.
2.3ananme 1 (KII/I razonopuiHeBoii 3J1eKTPOCTAHIIMN)
TexHnueckue xapakTepucTuku asurarens Mitsubishi
GS16R2-MPTK:

HomunaneHas snekTpudeckasl MOITHOCTh YCTaHOBKH:
1500 xBt. Inametp nopns = 170 MM, pabounii xox
nopuHs = 220 MM, crenelsb cxkatud = 18. Onpenenure
00beM KamMepbl CTOPAHMS, A TAKKE TEPMUYECKUH
KIIA npeansHoro mukiaa OTTo A JAHHOTO JIBUTATEIIS.
IToka3zarens aguadaTsl NPUHATH paBHBIM 1,36.

KIIJ] renepatopa namr = 96%; mexanndeckuii KIT1/1
nsuratens M = 85%; 3ppexkTUBHOCTH TETIIOBON
M30JIAUA JBUTATENS NeM = 98%; cTerneHs mpuOIuKeHus
pEeaJIbHOTO 1IMKJIa YCTAaHOBKH K Mi€albHOMY LUKy OTTO
coctaBisieT 83%. Onpenenure pacxoJ NPUPOIHOTO ra3a
¢ reroroit cropanus 34 MJlx/m3 npu pabore
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YCTaHOBKHM B HOMHUHAJIbHOM pPEXKHUME.

3.3apanme 1 (KII/I razonopuiHeBoii 3J1eKTPOCTAHIIMN)
TexHu4ecKkue XxapakTepucTUKu Asurarens Mitsubishi
GS6R2-MPTK:

HomunaneHas ayiekTpudeckasi MOIIHOCTh YCTAaHOBKHU:
400 kBT. Anametp nopuas = 170 MM, pabounii Xox
nopurHsa = 220 MM, creneHs cxatus = 17. Onpeaenute
00beM KamMepbl CTOPAHMS, A TAK)KE TEPMUYECKUH
KIIA npeansHoro mukiaa OTTo A1 JaHHOTO JIBUTATEII.
[Tokazarens anuadarsl IPUHATH paBHBIM 1,36.

KIIZl renepatopa namr = 95%; mexannueckuit KI1/]
asuratens M = 88%; 3 PeKTUBHOCTH TETIOBON
M30JIALIUN JBUTATENSA 1M = 96%; cTeneHpr npuOInKeHus
peaJIbHOTO IIMKJIa YCTAaHOBKH K HealbHOMY LUKy OTTO
cocraisier 81%. Onpenenure pacxod NPUPOAHOIO ra3a
¢ rerioroi cropanus 34 M/Jlx/m3 mpu padore
YCTaHOBKHU B HOMHUHAIILHOM PEXKHIME.

4 3ananue 2 (O0beM TONJIMBHOM CMeCH)
l'azonopuHeBas anexkrpoctanuus ¢ aekrpuaeckumM KIIT/]
35% uMeeT HOMUHAIBHYIO AJIEKTPUYECKYIO MOIIIHOCTh
500 xBt. B xauecTBe TOIIMBa UCTIONB3YETCSl OMOTa3 C
teriotor cropanus 19.7 Mx/m3 u
CTEeXHOMETPUYECKUM cooTHOmEeHHeM Lv = 5.2 m3/m3.
3Has, 4YTO yCTaHOBKa paboTaeT ¢ K03 PUIreHTom
n30bITKa Bo3ayxa o = 1.1, onpenennure 00beM TOIUIMBHOM
CMECH B HOPMAaJIbHBIX M3, MOTPeOIIIeMblil YCTaHOBKOM 3a
lec.

5.3apanune 2 (O0bEeM TOILIHBHOM CMeCH)
l"azonopuiHeBas anexkTpocTanius ¢ aekrpuaeckumM KIT/]
31% nMeeT HOMUHAIIBHYIO 3JIEKTPUUYECKYIO0 MOIIIHOCTD
300 xBrt. B xauecTBe TOMINMBA UCIIOJIB3YETCS
TeHepaTOPHBIi Ta3 ¢ TermIoToi cropanus 5.7 M/x/mM3 u
CTEXHOMETPUYECKUM cooTHoIIeHneM Lv = 1.24 m3/m3.
3Has, yTO ycTaHOBKa paboTaeT ¢ KO3 PHUIHEHTOM
n30bITKa Bo3ayxa o = 1.15, onpenenute 00beM
TOIIJIMBHON CMECH B HOPMAJIbHBIX M3, TOTPeOIsieMblii
yCTaHOBKOH 3a 1 c.

6.3aganue 2 (O6beM TONJIMBHOI CMECH)
l"azonopuHeBas anexkTpocTanius ¢ aekrpudeckum KIIT/]
37% uMeeT HOMUHAJIBHYIO JJIEKTPUYECKYIO MOIIIHOCTh
900 xBT. B xauecTBe TOIUIMBA UCIIOJIB3YETCSI CHHTE3-Ta3
¢ teruoToi cropanus 11.2 MJx/M3 u
CTEXHOMETPUYECKUM cooTHOmIeHneM Lv = 2.38 m3/m3.
3Has1, 4TO yCTaHOBKA paboTaeT ¢ KO3 PHUIHEHTOM
n30bITKa Bo3ayxa o = 1.05, onpenenure o0beM
TOIIJIMBHOM CMECH B HOPMAJIbHBIX M3, MOTpeOIsieMblit
YCTaHOBKOH 3a 1 c.

7.3ananue 3 (morpedieHue TONJIUBA)

Ha pucynke 1 npuBeseH cyTouHbli rpapuk
JIEKTPUUECKON Harpy3ku 000COOJIEHHOTO MOTPEOUTEIS.
Ha pucynke 2 npuBesneH rpaduk 3aBUCUMOCTHU #2J1 OT
YPOBHSI HATPY3KH JUIsl SJIEKTPOCTAHIIMU Ha Oa3e ra3oBoi
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TypOWHBI, KOTOpasi 00€CTIeUnBaET IEKTPOCHAOKEHUE
paccmarpuBaeMoro notpedurens. HomunansHas
MOIITHOCTh TypOuHbI cocTaBisieT 1200 kBT. Onpenenure
CYTOYHBIN pacxoj] TOIUIMBA Ha 3JIEKTPOCHAOKECHHE, ECIIN
W3BECTHO, YTO B KAYECTBE TOTUIMBA arperar rnorpeosser

MPUPOJHBIN ra3 ¢ TernoToi cropanus Qu = 37 M/x/M3.
600 -

500

300 - \

100 4

Harpysaka, kBt

x5

{=}

[=]
!

o+

0 4 8 12 16 20 24
Bpemsa (Yackl)

Pucynok 1. I'padux snekTpudeckoit Harpy3Ku.
40

]

30 / K

]

25 /

KIA, %
[
N

20 40 60 80 100 120
Harpyaka, %

Pucynok 2. Xapakrepuctuka snexrpuaeckoro KI1/]
ra3oTypOMHHON 31EKTPOCTAHIINH.

8.3ananmue 3 (moTpedieHHE TOMIUBA)

Ha pucynke 1 npuBeseH cyTouHbIi rpapuk
JIEKTPUUECKON Harpy3ku 000COOJIEHHOTIO MOTPeOUTES.
Ha pucynke 2 npuBesneH rpaduk 3aBUCUMOCTHU #2J1 OT
YPOBHS Harpy3KH JUIs 3JIEKTPOCTAHLIMU Ha Oa3e ra3oBoit
TypOHHBI, KOTOpasi 00ecTIeYnBaeT 3JIEKTPOCHAOKEHNE
paccMaTpuBaemoro norpedurens. HomunanbHas
MOIIHOCTH TypOuHBbI cocTasisieT 300 kBT. Onpenenure
CYTOYHBIH pacxo/l TOIUIMBA Ha JIEKTPOCHAOXKEHHE, eCITH
M3BECTHO, YTO B KaUeCTBE TOILIMBA arperaT noTpediseT
NPUPOJHBIN ra3 ¢ TernoToi cropanus Qu = 29 MJx/m3.
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Pucynoxk 1. I'paduk snexkrpuueckoi Harpy3Ku.
40

1

30 / KI1g

25 -~

\ i

KIlAd, %
[
N

20 40 60 80 100 120
Harpyska, %

Pucynok 2. Xapakrepucruka snekrpuaeckoro KI1/]
ra30TypOMHHOM AIIEKTPOCTAHIINH.

9.3ananue 3 (morpedieHHE TOMIUBA)

Ha pucynke 1 npuBeneH cyTouHbli rpapuk
JIEKTPUUECKON Harpy3ku 000COOJIEHHOTO MOTPEOUTEIS.
Ha pucynke 2 npuBesneH rpaduk 3aBUCUMOCTHU #2J1 OT
YPOBHS Harpy3KH JUIs 3JIEKTPOCTaHLIMU Ha Oa3e ra3oBoi
TypOHHBI, KOTOpasi 00ecTieunBaeT JIEKTPOCHAOKEHNE
paccMaTpuBaemMoro norpedurens. HomunanbHas
MOIIHOCTh TypOuHBI coctasisieT 1200 kBt. Onpenenure
CYTOYHBIH pacxo]l TOIUIMBA Ha JIEKTPOCHAOKEHHE, €CITH
M3BECTHO, YTO B KaUeCTBE TOILIMBA arperaTt noTpediseT

NPUPOJHBIN ra3 ¢ TernoToi cropanus QH = 37 MJx/M3.
1000

800
600 4

400 4

Harpyska, kBT

200 -

0 ‘ 4 I 8 l 1I2 ‘ 1I6 I 2r0 I 2I4
Bpema (Yachl)
Pucynoxk 1. I'paduk snexkrpuueckoi Harpy3Ku.
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Pucynok 2. Xapakrepuctuka snexrpuaeckoro KIT/]
ra30TypOMHHON JeKTPOCTAHIINH.

Onucanue MKAJbI OICHUBaAHUSA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku 6binoaneHus 3nanus: Bee Tpu 3aauu pemieHsl BepHo. Jlomyckaercs
cirydaiiHast ommoOKa B Hu(pax, HO MOCIEI0BATEIBHOCTD PEICHHS UT KaXK 10 3a1a4u JT0JDKHA
OBITh U3JI0’KEHA OJIPOOHO U TOYHO. B ciydae, eciu ommbOK HET, OMyCKaeTCsl HEBEPHBII OTBET Ha
1 Teopetnueckuii Bonpoc.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku 6blnoIHeHUs 3Hanus: X0Ts Obl 1BE 3a/1a4l PELICHbI BEPHO.
JlonyckaeTcst HEBEpHbI OTBET Ha | TeopeTHYECKUi BONPOC NP pELIeHUH 2 3a/1a4, TU00 HEBEPHbIN
OTBET Ha 2 TEOPETUYECKHUX BOINpOCca MPH peIIeHNH 3 3aad.

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 30
Onucanue xapakmepucmuku 8blnoaHeHus 3nanus: XoTs 061 1 U3 3a1a4 penieHa BepHoO, a TaKxkKe JaH
KOPPEKTHBII OTBET XOTs Obl Ha 2 TEOPETHUUECKUX BOIPOCA.

KM-3. DxcnepuMeHTaJIbHBIC HCCJICOBAHNS CBOMCTB 0MOMAaCChI

®opmbl peau3anum: 3anuTa 3aJaHUs

Tun koHTpoABLHOr0 MeponpusiTusi: Pacuerno-rpaguueckas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mpoBeaeHMsi KOHTPOJIBHOIO MeponpusThs: B paMmkax OAZHOrO U3 CEMHHApPOB,
CTYJICHTOB 3HAKOMST ¢ obopynoBanuem Jlaboparopun pacnpenenennoi renepanuu OVUBT PAH u
OOBSICHAIOT MPUHIUNBI €ro padoThl. CTyIEHTHl HE BBINOJHAIOT J1a0OpPaTOPHBIX pabOT, OJHAKO
COTPYJIHUKHU JIaOOpaTOPUH MOJIPOOHO OIMHUCKHIBAIOT MPOLIECCHl MCCIEA0BaHNs 00pa3loB OMOMACCHI.
CTyneHThl IensaTCs Ha TPYNIBl 10 2-3 4enoBeKa, a 3aTeM KaXKI0H TpyIIe BbIIAETCS 3aJaHue I
pacdyeTHONW paboTHI, BKIIOYAIOIICe 3 TEMBI. 3aJlaHUE BBIMOIHSIETCS CaMOCTOSITENIBHO 10 12-i
Henenu. CTyOeHTbl TNPHHOCAT HAa KOHTPOJIBHOE 3aHSATHE BBINOJIHEHHBIE M O(GOpPMIICHHBIE B
NUCbMEHHOM BHJE 33JaHHsI B COOTBETCTBUU C BapUaHTOM JAHHBIX, KOTOPBIM paHee MOIy4HIIH.
ITpenogaBaTenb NpoBEPSIET Ka4e€CTBO BBINOIHEHMS 3aJJaHUs] U BEPHOCTDH IPOU3BEICHHBIX PACUETOB,
3aTeM 33/aeT KaXJIOMy U3 CTYACHTOB B IpyMI€ BONPOCHl Ha MOHMMAHHUE BEJIWYUH U (POPMYIL,
KOTOpBIE UCIOJIB3YIOTCS B PacUETaXx.

Kparkoe cogep:kanue 3a1aHuA:
Bbol nonmyunnu pe3ynbTaThl 4-X SKCIIEPUMEHTATBHBIX UCCIIETI0OBAHUN CBOMCTB OMOMACCHI U
MIPOIIECCOB €€ TepMUUECKOM nepepadoTku. OO6padoTaiiTe 3TH pe3ynbTaThl U BHIYUCIIUTE
HCEU3BECTHBIC BCJIIMYUHEBI B COOTBETCTBUHU C Tpe60BaHI/I$[MI/I, YKa3aHHBIMH B 3aJaHHUN.
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMers: OIIPENEIATh
SHEPreTUYeCKUid  MOTeHLUaNl MU
apyrue TEIJIOTEXHUUYECKHE

xapakrepuctiuku BYP (I1K-2.2)

1.Bapuanr 1

IkcnepumenT Nel: MoaeanpoBaHue npoueccos

TrOpeHHUusd U IUPOJIHU3a OnoMacchl Ha

Tepmoanaauszarope SDT Q600

3anoaHuTe TadJIMIly, ONMPAsCh HA AaHATIU3

TEPMOTIPAaBUMETPHUECKUX KPUBBIX U

Qg QepeHIMaTbHBIX TEPMOTPABUMETPHUECKUX KPUBBIX

Coniomennole
nennemul

HarpeB B 1oToke Bo3ayxa (ropeHue)

Baaxuocts, %

3onpHOCTH (Ha MCX. COCTOSIHHE), %

301pHOCTH (Ha CyX0e COCTOsIHuUE), %

HarpeB B noToke a3ora (1MpoJin3)

Bnaxknocts, %

TBepablii OCTaTOK OT MUPOIU3a (HA
UCX. COCTOsIHUE), %o

Konn4ecTBo JIeTy4unx coequHeHue (Ha
WCX. COCTOsIHUE), %0

TBepablil OCTaTOK OT MUPOIU3a (HA
CyX0€ cOoCTOsIHKE), Yo

Ces13aHHBIN yTIIepo] (Ha cyxoe
coctosiHue),%

KonuuecTBo netyunx coenuHeHne (Ha
CyX0€ cOCTOsIHKE), Yo

Cas1i3aHHBIN yriiepos (Ha cyxoe
0e33051bHOE cOCTOsIHUE), Yo

KonmuecTBo neryunx coeauHenune (Ha
cyxoe 0e330s1bHOE cocTosiHKE), Yo

Kpussle, mosry4eHHBI B IIOTOKE a30Ta:

File: E:...\Canoma-nupanisiconca-nen_1.001

- DSC-TGA Operator: Kina
Mathod: DSC Heatfiow Run Date: 20-Mar- 2012 11:32
Instrument: SOT Q600 V20,9 Budd 20
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KpI/IBLIC, IMOJIYYCHHBIC B IIOTOKEC BO31yXa:
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Sample: Empty
Size: 56.9510
Method: DSC Heatflow

‘Weight (%)
Deriv. Weight (%/min)

DSC-TGA

File: EASDTICO & HZConoma_sonesocTs-an.001
rator: GS

Run Date: 30-Jun-2016 09:40
Instrument: SOT Q600 V20 .9 Build 20

/1 eo0d

4004

Temperature (°C)

200

100

+
7.073% |

15 30 25

WcxonHble JaHHBIE:

30

3B Mo

Time (min)

IkcnepumeHT Ne2: U3mepenue U pacuér BoIcLIeH U
HH3ILIEH TEeIJIOTHI CTOPAHUS COJIOMEHHBIX MeJlJIeT
Onpenenure BHICIIYIO M HU3LIYIO TEIUIOTY CTOPAHMS JUIst
ucclielyeMbIX 00pa31oB C y4€TOM HOTPELIHOCTH.

45

S

60 &5
Universal V4 SA TA, Instrament

Tabnuma 1 — OOume gaHHbIe U1l 00pa3IoB

HaumeHnoBanue

O06o3Hauenne

3HaueHue

MaccoBast 10J1st BjIard o0IIei B
oOpasnax, %

1,62

MaccoBas 10Jisi BOAOPOAa Ha
CyX0€ COCTOSTHHE B 00pasiax,

%

aHanmuzarope, %o

OTtHOcHTeNbHAs TPUOOPHAs
HOTPENTHOCTh U3MEPEHUS
MacCOBOH 0 BOJOPOAA B

0,2

Kajopumerpe, %

OTtHOcHTeNbHAs TPUOOPHAsT
HOTPENTHOCTh U3MEPEHUS
BBICILICH TETUIOTHI CTOPAaHHS B

0,4

Tabnuna 2 — UnauBuayanbHble TaHHBIE U1l 00pa3lioB

N3mepeHHas BbIcIIas TEIUIOTa
Ne Macca
cropanus Ha pabodee COCTOSIHHE,
oOpasiia | obpasua, T
Jox
1 0,516 9417
2 0,505 9016
3 0,514 9161
4 0,513 9270
5 0,508 9382
6 0,510 9279
7 0,517 9205
8 0,517 9548

Tabmuma 3 — Koadgdunuents CTeroneHTa st

A3JIMYHBIX H .

. | JoBepurenbHas BEpOSITHOCTh
Hucno uzMepeHuit 0.90 0,95 099 0999
2 6,3 12,7 | 63,7 | 636,6
3 2,9 4,3 9,9 31,6
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4 24 |32 58 12,9
5 2,1 2,8 4,6 8,6
6 2,0 2,6 4,0 6,9
7 19 24 3,7 6,0
8 19 2,4 3,5 54
9 1,9 2,3 34 5,0
10 18 2,3 33 |48
00 1,6 196 |26 3,3

IkcnepuMeHnT Ne3: 3J1eMeHTHbIH aHAJIM3 TBEPAOT0

YIJ1€BOJOPOAHOIO ChIPHS

OHpGI[CJ'II/ITC COACPIKAHUE KHUCI0PpOoaa B COJIOMCHHBIX
NEJUICTAxX IO PE3yJjibTaTaM 3JICMCHTHOI'O aHaJIn3a:

Conomennvie
Cocras

nenjemul
Yruepog (C), % 45,89
Bognopon (H), % 6,01
Aszot (N), % 0,31
Cepa (S), % 0,06
Kucnopon (0)*, %
Pacuérnas Tennora cropanus
(am3mas), MJx/kr

IkcnepuMeHT Ned: IBYXCTAAMMHAS NMPOJIUTHYECKAS

KOHBepcHs OuoMacchl

3anonHuTe Ta6J'II/II_Iy, OIMUPAsCh HAa PE3YJIbTAThI

JKCIIEPUMEHTA:
ConomeHHbIE
MEJJICTHI
[lepen sxciepuMeHTOM
Macca yras my0, 19.96
Macca matepuana m0, T 16.66
Cymmapnas macca 20, T
TemnoTa cropanusi MaTepraia HU3Ias 1737
Q, MJIx/kr '
[locrne sxciepuMenTa
Macca yrias my, T 18.32
Macca Matepuana m, r 4.98
O0beM cunTe3-rasa VvV, nm3 21.11
CO2 0.55
CO 44,71
Cocras cunTes-rasa, 00. % H2 53.46
CH4 1.16
N2 0.12
[110THOCTB CHHTE3-Ta3a pr, Kr/M3
Macca cunTe3-Taza mr, T
Cymmapnas macca 2, T
ITorpemHocTs MaTepuanbHOIo
bananca, %
MaccoBas cTeneHb KOHBEpCHH, %o
V nenbHeIi 006eM V, M3/KT
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TemnoTa cropaHusi CHHTE3-Ta3a
nusmas Qr, MJIx/m3

DHepreTudeckas CTereHb KOHBEPCHH,
%

JlononHuTEIbHBIE UCXOAHBIC JAHHBIC - JIOTHOCTh U
TEIUI0Ta cropanus razos npu 25°C 1 HOpMAIbHOM

JaBIICHUM:
Temnora
IImoTHOCTS,
l"a3ml dopmyna /3 cropaHusi,
MJTx/m3
A3zort N2 1.146 -
Bopopon H2 0.08233 9.88
JABYOKHCH | 1y 1.811 i
yriepoaa
Metan CH4 0.6567 32.85
Oxnce co 1.145 11.58
yriepoa
OnucaHue MKAJbI OLleHUBAHUS:
Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu gvlnoanenus 3Hanus: CTyJeHTbl B TPYyNIE MOTYT NPETEHI10BaTh Ha
orieHKy "5" mpu yclIOBUM, YTO BCE 3aJaHUs BHITIOJIHEHBI BepHO. [lomyckaeTcs ciydaiiHasi omuOKka B
ugpax, HO MPOLECC BHIYUCIICHUS BEIHYMH U JIOTUKA aHAIN3a JaHHBIX JOJKHBI ObITh U3JI05KEHBI
To4HO. CTYZEHT MoJIydaeT OLeHKY "5", eciiu MO>KeT IPOKOMMEHTUPOBAThH BCE 3TAIIbI PEIICHUS U
0003Ha4YEeHUSI BETUYHH I KaXKJOT0 3a/IaHusl.

Ouyenka: 4
Huodicnuii nopoe evinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu ebinonnenus snanus: CTyAeHTbI B TPYIIEe He MOTYT IIPETEH/I0BaTh Ha
OLIEHKY BbIIe "4", ecM 0/1HO U3 3aJJaHUH BBINOJIHEHO HEBEPHO, JINOO HE BBIMOJIHEHO J0 KOHIIA.
CryneHT nony4aeT oneHKy "4", eciii MoKeT MPOKOMMEHTHPOBATh BCE TAIbl PEILICHUS U
0003HaYeHMs BETMYUH U1 3 3aJaHUH.

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinonnenus snanus: CTyA€HTbI B TPYIIE HE MOTYT IIPETEH/I0BaTh Ha
OLIeHKY BbIIe "3", ecu Ba 3a/1aHUS BBIIIOJHEHBI HEBEPHO, JTM0O0 HE BBIIOIHEHBI 1O KOHIIA.
CryneHT nomyyaeT oneHky "3", eciii MOKeT MPOKOMMEHTHPOBATh BCE TAIbl PEILICHUS U
0003HaueHMsI BEJTMYUH XOTS ObI U1 2 3aJaHUH.

KM-4. Dnepreruyeckasi 3(p(peKTUBHOCTH B pacnpee/IeHHOM JHepreTuKe

®opmbl peanusanuu: [luceMenHas padora

Tun kouTpoabHOro MeponpusTus: [Iposepounas pabota

Bec koHTpObHOrO0 Meponpusitusi B BPC: 35

IIpouenypa npoBeeHusi KOHTPOJIbLHOT0 Meponpusitusi: CTyIEHTHI MOTY4al0T OJIMH U3 YEThIpEX
BapUaHTOB 3aJaHUs, COXEpXkaluid O BOINPOCOB II0 TEMaM COOTBETCTBYIOLIETO paszaeina
JUCHUIUIAHBL. OTBETHI Ha BOMPOCH O(OPMIISIFOTCSI TUCBMEHHO U CIAIOTCS MPEToAaBaTelio Mo Mepe
roroBHocTH. Ha Hanncanue npoBepovyHoil paboThl OTBOIUTCS | akageMHUYECKuil yac.

Kpatkoe conep:kanue 3aiaHusi:
OTtBeTbTe MOAPOOHO HA BOMIPOCHI M3 3a/IaHUSI.
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: KIIACCH(PUKAIUIO
UCTOYHUKOB DSHEPruu, pojib U
MECTO pacrpeneeHHON
SHEpPIreTUKU B MHUPOBOM

sHeprerudeckom banance (ITK-2.1)

1.Bomnpoc 1. Ilepeuncinure 0CHOBHBIE TPU3HAKU
pacnpezeneHHoro s3ueprocHadxenus. [lepeunciure
MIPEUMYIIECTBA PACHIPEICIICHHOTO SHEPTOCHAOKEHHSI
repes LEeHTPATU30BaAHHBIM.

2.Bonpoc 1. [lepeunciaure OCHOBHBIE IPU3HAKU CUCTEM
LEHTPATU30BaHHOT0 SHeprocHabxenus. [lepeuncnure
HE/IOCTATKU [IEHTPATU30BAHHOTO YHEPTOCHA0KEHHUS IO
CPaBHEHUIO C pacHpeieICHHbBIM.

3.Bomnpoc 2. [Tepeuncnure mpoOIeMbl OTEYECTBEHHON
SHEPreTHKHU, KOTOPbIE MOTYT ObITh YACTUYHO PEUICHBI 32
CYET pa3BUTHUS MAJIOW pacIpeaeIICHHON YHEPIEeTUKH.

4 Bonpoc 4. Kakas maTemaTH4ecKas MOJCIb
HHEPreTUIECKOT0 KOMIUIEKCAa MOXKET ObITh Ha3BaHa
0006mmenHoi? Kakue ypaBHEHUS BXOAAT B 0000IIEHHYIO
MaTEeMaTHYECKYIO0 MOJIETb SHEPIETUYECKOT0 KoMILIeKca?
KaxkoBa cBsI3b MaTMOZ€JIM 3HEPrETUUECKOTO KOMILIEKCa C
1eneBol (PYHKITMEH ONTUMU3AINAN?

3HaTh: CYIIECTBYIOIIME MPOOIEMbI
u pelieHus B obnacTu
HUCIIOJIB30BaHUA BVYP B

pacnpenenennoil suepreruxe (I1K-
2.1)

1.Bomnpoc 2. Chopmynupyiite 3a1a4y ONTUMU3ALNH
CXEMHBIX PEIIEHUHN U peKUMOB PabOThl IHEPIETUUECKUX
KOMILIIEKCOB.

2.Bonpoc 3. [lepeuncaure THITBI ONTHMUA3AUOHHBIX
3a/1a4, KOTOPbIE MOTYT PEIIAThCs IPU IPOEKTUPOBAaHUU
WM MOJEPHU3ALINN YHEPIE€TUYECKUX KOMILJIEKCOB.
3.Bomnpoc 3. [lepeuncanre TUIIBI SHEPIETUYECKUX
KOMILJIEKCOB, KOTOPbIE paCCMAaTPUBAIOTCS B paMKax
pelIeHns 3a/1a4 ONTUMHU3aLUU CXEMHBIX PELICHUN 1
PEXUMOB PabOTHI.

4.Bonpoc 4. [lepeuricnute UCXOAHBIE JaHHBIE IS
pelIeHns 3a/1a4l ONTUMHU3AUN CXEMBI U PEKUMOB
paboThI 060PYIOBAHMS SHEPTETUYECKOI0 KOMITIEKCa,
IIPH YCIIOBUH, UTO 33/1a4a peraercs B o0LeM BUIE.
5.Bonpoc 4. [laiite onpeneneHre KpUTEPHIO
ontuMuzanuu. Kakue BeTuuuHbI MOTYT OBITh KPUTEPUEM
ONTUMHU3ALMHU JUIs dSHEpreTuieckux cucrem? Kakas
BEJIMYMHA MOKET BBICTYIIUTH B KAUE€CTBE
YHUBEPCAIBLHOTO KPUTEPHS ONITUMU3ALUN?

6.Bonpoc 4. [laiite onpeaeneHue 1eneBoi GyHKIUN
ontuMuzanuu. Hanummure, kakue BeIMYUHBI MOTYT
BXOJUTH B LEJIEBYIO (DYHKIIUIO PU ONTUMU3ALUU
CXEMHBIX pPEIIeHUH U peKUMOB PabOThl IHEPreTUUECKUX
KOMILJIEKCOB.

7.Bompoc 5. [Ipu perennn 3a1a4v ONTUMHU3ALUN CXEMBI
U pexXrMa paboThl PHEPTeTHUECKOT0 KOMILIEKca ObIIIO
MOJIy4YEHO pelIeHNe, B COOTBETCTBUH C KOTOPHIM, 00IIHE
3aTpaThl HAa SHEProcHabKeHHe 00BEKTa CHU3UIINCH, a
pacxo TOIUIMBA BBIPOC IO CPABHEHUIO C UCXOTHOU
cxemoit. Bo3moxkHo i Takoe? OTBET 000CHYITE.
8.Bompoc 5. [Ipu perniernn 3a1a9i ONTUMH3AIAN CXEMBI
U pexXrMa paboThl PHEPTeTHUECKOT0 KOMILIEKca ObLIO
MIOJIy4Y€HO pelIeHNE, B COOTBETCTBUH C KOTOPBIM,
3aTpathl HAa 3aKyINKY 000PYAOBaHUS CUIBHO BO3POCIIH,
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HO 00IlKe 3aTpaThl CYIIECTBEHHO CHU3MWINCh. BO3MOXXHO
nu Takoe? OTBET 00OCHYHTE.

9.Bomnpoc 5. Hackosbko moipoOHbIe JaHHBIE 00
JHEPreTUYECKHUX Harpy3Kax MmoTpeouTeseil HeoOX oMbl
MIPH PEICHUH 33]1a4 ONTUMH3AIUN SHEPreTUYECKIX
KOMIUICKCOB (00s13aTeNIbHO YKa3aTh TOPU3OHT pacuera u
4acTOTy pa30HeHusl Ha BpeMeHHbIe HHTepBaibl)? Uem
BBI3BAHA 3Ta HEOOXOIMMOCTE?

10.Bonpoc 5. [lepeunciaute METOIBI KPATKOCPOUHOTO
MO/JICIIMPOBAHUS TPEHIOBOI COCTaBJIsIOMEH rpaduKoB
SHEpreTHYecKux Harpy3ok. KakoBbl mpenMyiiiecTBa u
HEJIOCTaTKU MOJCIIUPOBAHUS HarPy30K C MPUMEHEHHEM
HUCKYCCTBEHHBIX HEPOHHBIX CETEH?

11.Bonpoc 6. [laiite onpeieaeHue KOHUIEIINN
SmartGrid.

12.Bompoc 6. [laiiTe onpeneneHne BUPTYaTbHON
ANEKTPOCTAHIINH.

OnucaHue MKAJbI OLleHUBAHUS

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu 6binoIHeHus 3Hanus: Pa3BepHyThie OTBETHI HAa BCE 6 BOIIPOCOB JIaHBI U
KOPPEKTHEI. J[OIyCTHMO CTaBUTH OLIEHKY 5, €CIIM OJIMH U3 OTBETOB 110 MHEHUIO MIPEIIOAaBaTelis He
MOJIHOCTBIO PACKPBIBAET BOIIPOC.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu 8blnoIHeHUs: 3Hanus: Pa3BepHbIe OTBETHI JaHBI M KOPPEKTHBI 110
KpaitHeit mepe ams 5 BompocoB. J[omycTHMO CTaBUTh OLIEHKY 4, €ClIi OJIMH U3 OTBETOB Ha 3TU 5
BOTIPOCOB 10 MHCHHIO IPETIOIAaBATEIISI HE TTOJTHOCTHIO PACKPBIBAECT BOIIPOC.

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
OnucaHnue xapaxmepucmuxu 6blnoHeHus 3Hanus: Pa3BepHble OTBETHI JaHbl U KOPPEKTHBI 11O
KpaiiHeil mepe /it 4 BOrpocoB. JlomyCcTUMO CTaBUTh OIEHKY 3, €CJIU OJIUH U3 OTBETOB Ha ATH 4
BOITPOCA 110 MHEHUIO MPENOAABaTENs HE MOJHOCTHIO PACKPBIBAET BOIPOC.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

buner Nel

Bomnpoc 1. BozoGHoBnsiemast sHepreTuka. Buibl BO300HOBIIEMBIX HCTOUHUKOB SHEPTUHU, UX
JIOCTOMHCTBA U HEJOCTaTKU.

Bomnpoc 2. Tennora cropanus TOIJIMBA U METO/IbI €€ OIPEEeICHHMSL.

Bompoc 3. MeToasl koHBepcuM Onomacchl U LienaeBble IpoayKThl. [lokasaTenu,
XapaKTepU3yIOILUe MPOLECC KOHBEPCUH.

IIpoueaypa npoBenenust

CryneHtsl ciyyailHbIM o0pa3zoMm TsHYT Owmnersl. Kaxapiii Ouner comepxur 3 Bompoca. Homepa
OMJIETOB 3alMCBIBAIOTCA IIpErojaBaTesieM, 3aTeM CTYAEHTHI MOJIydaloT | akajgeMHyecKui dac Ha
noAroToBKy. OTBETHI Ha KaX/Iblii BOIPOC O(POPMIIAIOTCS B MUCBMEHHOM BUJIE, IPU HEOOXOAUMOCTH
OTBET JOJDKEH COAEpKaTh (HOpMyJIbl U TpadruecKrue MaTepraisl (HampuMep, CXeMbl yCTaHOBOK). B
npoliecce MOArOTOBKH CTYAEHThI MOTYT MOJIb30BATHCS KOHCIEKTAMHU JIEKIUHM M 11000# meyaTHOH
JUTEPAaTypoil, HO HE MOTrYyT I[O0Jb30BaThCsl JJIEKTPOHHBIMU ycTpolicTBamu. IlpemnonaBarens
OLIEHUBAET YPOBEHb MMCbMEHHBIX OTBETOB M 3a/1a€T YTOUYHSIOIME BOIPOCHL, YTOObI YOSIUTHCS, YTO
CTYJEHT XOPOULIO MOHUMAET CMBICII MaTepHualia, M3JI0)KEHHOr0 B OTBETAX. 3aTeM K KaxJAOMy W3
BOIIPOCOB 33/1a€TCsl JIOMOJIHUTENbHBIM BOIPOC, CBA3aHHBIA ¢ HUM TeMaTHueckd. Bompoc 3amaercs
TakuM 00pa3oM, 4TOObI Ha HETO MOKHO OBUIO OBICTPO JIaTh OTBET, B TOM YHCIIE - B YCTHOH (opme.
B xone 3auera mpenojaBaTenb OLICHHWBaeT: 1) ypOBEHb NUCBMEHHBIX OTBETOB Ha BOIPOCHI; 2)
MOHMMAEHHUE CTYAEHTOM MAaTepHUajoB, HW3JIO)KEHHBIX B IHUCBMEHHBIX OTBeTax; 3) OTBETHl Ha
JIOTIOJTHUTEIIbHBIE BOIIPOCHI.

L. Ilepeuenv Komnemenyuit/uHOUKaAmMOpPo8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbHANO8
0CGOCHUA OUCUUNIUHDI

1. Komnerenuusi/Muankarop: NJI-5Snx-2 3HaeT COBpeMEHHbIE TEXHOJIOIMH UCTIOIb30BaHUS
BO300HOBJISIEMBIX HCTOYHUKOB SHEPTUU U BTOPUUHBIX 3HEPrOPECYpCOB

Bonpocsl, 3aganus
1.BAJIET Ne 1
1. BosoOHoBisiemas sHepreTuka. Buabsl BO30OHOBISEMBIX HCTOYHUKOB SHEPTUU, UX
JIOCTOMHCTBA U HEIOCTATKH.
2.  Temuora cropaHusi TOTUTUBA H METOIBI €€ OTIPEICIICHUSI.
3. Meroasl KOHBepcHH OMOMacchl U IesieBble TPoaAyKTHI. [lokazaTenu, XxapakTepusyromue
IIpoIeCC KOHBEPCHH.
2.BAJIET Ne 2
1.  TlousTtue maioil pacpeeleHHON SHEPTeTUKH, OCHOBHBIE OTJIMYHUS OT
LEHTPAIM30BaHHOTO dHeprocHadxeHus. [IpenmyInecTBa 1 HEAOCTATKU pacHpeeIeHHON
SHEPIeTHUKHU.
2. CoctaB pacTUTeNIbHONM OHOMacchl. XapakTepUCTUKU €€ OCHOBHBIX COCTaBIISIONIUX.
3. Tlmponm3 Guomaccel. Bumbl muponmsa u 1eneBble MPOTyKTHI.
3.6MJIET Ne 3
1.  OcHoBHbIE NPEANOCHIIKY I pa3BUTHUS paciipeeseHHON sHepreTuku B PO. Pecypchas
0a3a pacmpeeneHHol suepreTuku B PO.
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2.  CpoiicTBa Ouomacchl. TeXHUYECKHIA U DIIEMEHTHBIN aHAIH3.

3. Tasudukamus 6momaccel. OCHOBHBIEC THUIIBI PEAKIIUN TTPHU Ta3u(UKAIUH.

4. BUJIET Ne 4

1.  Buasl buomaccsl. Bo3MOXXHOCTH €€ uCnoib30BaHus B 3HepreTuke. JlocTonHcTBa U
HEJOCTaTKU OMOMAcChl Kak dHepropecypca.

2. Crnoco0slI peicTaBiICHUs XapaKTEPUCTHK OMOMACCHI.

3. TepMorpaBUMETpUUYECKUN aHAIIA3 U €r0 BO3MOKHOCTH.

S.BIJIET Ne 5

1. Hcnonp3oBaHue OHOMACCHl B KAUSCTBE TBEPAOTO TOILJIMBA. I[OCTOI/IHCTBa N HCJOCTAaTKHU.

2.  Jmarpammsl Ban Kpesenena u TepHepa.

3.  Toppeduxanus. 3aBUCHMOCTb XapaKTEPUCTHK TOPPEePUIMPOBAHHOTO OMOTOIIIUBA OT
PEKUMHBIX [TAPaMETPOB MpoLecca.

6.BUJIET Ne 6

1. BI/II[BI KHUJIKOI'O TOIJIMBA M3 6I/IOMaCCBI, CIIOCOOBI UX IMOJIYy4YCHHS U obnactu IIPUMCHCHUS.

2.  Tumsl razudukatopoB. BiusHue tuna razudukaropa u ra3uuupyroIero areita Ha
CBOIICTBa MOJYy4aeMOro rasa.

3. JIByxcramuitHas MUpOIMTHYECKAsT KOHBEPCHS OMOMACCHI.

7.BWJIET Ne 7

1. Twumbl ra3oBBIX ABUTATENEH, 0COOEHHOCTH OPraHU3aluKi paboUero Mpoiecca B ra30BbIX

JIBUTATENSX PA3HBIX TUIIOB.
2.  Poib u ciocoOBI pe3epBUPOBAHUS U aKKYMYJIUPOBAHUS ISl BO3OOHOBIISIEMOMA
SHEPreTHKHU.

3. IIpunnmn paboTsl IPOTUBOTOYHOTO Ta3oreHepaTopa (IpsMoi mporiece).

8.BUJIET Ne 8

1. Ta3omnopIiHEBBIE JIEKTPOArperaThl, JOCTOMHCTBA U HeMocTaTKi. OCHOBHBIC 001acTH
MPUMEHEHHUS ra30MOPIIHEBBIX TEXHOIOTHA.

2.  T'enepupyromue U akKyMYyJIHUPYIONUE YCTAHOBKH KOMIUIEKCOB MaJlOl YHEPTCTHKH.
O06o0011eHHas MaTeMaTHYecKas MOJIeTTb DHEPTeTUYECKOTO KOMILIIEKCa.

3. Ilpurmmnm paboTsl IPSIMOTOYHOTO ra3zoreHeparopa (0OpaméHHbIH mporecc).
9.BMJIET Ne 9

1. Ta3oTypOWHHEBIE 3JIEKTpOArperarhl, JTOCTOMHCTBA U HejocTaTki. OCHOBHBIE 00JIaCTH
MPUMEHEHHUS Ta30TypOUHHBIX TEXHOJIOTHH.

2.  @®akTOopBI, BIUSIONINE HAa YHEPTETHUECKAE U SKOHOMUYECKHE ITOKA3aTeIH Ta30BOTO
JBUTATETIS.

3. 3amava onTHMH3AIUU CXEM U PEKHUMOB PabOTHI YHEPTETHUECKUX KOMILIEKCOB MaJIOH
pacnpezneneHHoi sHepreTuku. LleneBas GyHKIMA ONTUMH3AIHIH.

10.BMJIET Ne 10

1.  ComocraBneHue UKIOB MOPIIHEBHIX JBUTATEICH.

2.  Kputepuu 3peKTHBHOCTH SHEPTETUICCKIX KOMIUIEKCOB. THITBI ONITUMU3AIIHOHHBIX
3a/1a4, pelaeMbIX TPUMEHUTEIBHO K MaJIOW pacrpeieIeHHON YHEPreTHKE.

3. IIpobGiiemMa onTHMH3AIMH TPOU3BOJICTBA U TPAHCTIOPTUPOBKH IJICKTPOIHEPTHH B
pacmpenenuTeNnbHbIX ceTsax. KoHuenuu yMHOM sHeproceTy (smart grid) u BUpTyaabHOM
anekTpoctannmu (virtual power plant).

11.BMJIET Ne 11

1. CormocTaBieHue ITUKIOB Ta30TypOMHHBIX JTBUTATEIICH.

2.  IIpob6rema MoaenMpOBaHUS SHEPTETUYECKUX HArpy30K. CyIeCTBYIOIIHE MOIXO0IbI K
MOJICTTUPOBAHUIO ICKTPUICCKUX HATPY30K.

3. HcxonHble JaHHBIE MPU PELICHUH 33/1a4U ONITUMHU3AIUN CXEM U PEKUMOB PaOOTHI
OHEPTeTHYCCKUX KOMIUICKCOB.

12.BUJIET Ne 12

1. Ta3oMOTOpHBIE TOIUIHBA, TPOOJIEMBI HCITOIH30BaHHS BOJIOPO/Ia B KAUECTBE
ra30MOTOPHOTO TOIUIHBA.
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2.  Hcnonb3oBaHue Ta30BBIX TYpOMH B TApOTa30BBIX YCTaHOBKAX.

3.  IlpumeHeHHE HCKYCCTBEHHBIX HEHPOHHBIX CETEH ISl MOJICTHPOBAHUS dIIEKTPUICCKUX
Harpy3ok. [IpoGiieMsl 1 mpenmyIecTBa METOa.

13.BAJIET Ne 13

1.  Owusnueckue NPUHLIMITBI U3MEPEHUS TEMIIEPATYPHI U JaBJICHUS.

2.  IlpuHnum paboThl Ta30BOro Xxpomarorpada.

3. IlpunHummn paboThl KaJTOPUMETpa CKUTAHUSI.

14.BUJIET Ne 14

1.  Texuonoruu mosy4eHus OMOYIIISA, KX COMOCTABICHHUE MO BHIXOAY KOHEYHOTO IPOIYKTA.
2.  Kunermdeckue MOzeIH, UCTIOIb3yEMbIC JIJIsl OMUCAHUS TEPMHUYCCKOM AECTPYKIIUU
O6romachl, UX JOCTOMHCTBA U HEJIOCTATKH.

3. T'maporepmanbHas kapOoHu3aus. JJ0CTOMHCTBA U HEJJOCTATKH.

MarepuaJsbl 1J151 IPOBEPKH OCTATOYHbIX 3HAHUM

1.Kakue ObIBaIOT BUbI SHEPIETUUECKOTO MOTEHIaNa y s3HepropecypcoB? Ilepeuncnute B

nopsijike yObIBaHUSI.
Bepnsiii orBeT: BanoBoii, TeXHUYECKUH, SKOHOMHUYECKUM

2.Ilepeuncinte OCHOBHBIE MOJIMMEPHI B COCTaBE OMOMAcChl B OPSAKE OT HAUMEHEE

YCTOHYMBOTO TEPMHUECKH K HaUOOJIee YCTOUYUBOMY.
Bepnsiit otBeT: ['eMuiieuironosa, emto03a, JUrTHH

3.Ilepeuncnute BUIBI MIIOTHOCTHA MOPUCTHIX MAaTEPUAIOB OT HAUMEHbBIIIEH K HAUOOJbIIIEH.
Bepnsiit orBeT: HaceinmHas, kaxKyiascs, ICTUHHAs

4.3a cyert 4ero BhICIIAsA TEIUIOTA CTOPAHMS TOILIMBA BBILIE, YEM HU3IIas?
BepHnbplii oTBeT: Bhiciias Temnora cropaHusi y4UTHIBAET CKPBITYIO TEIIOTY KOHEH AU
MapoB BOJIbI, 00Pa3yIOLIUXCsl IPU CTOPAHUU TOIUIMBA (M aHAJIOTUYHBIE TIO CMBICITY
YTBEPKICHUS).

5.Kakue xapakTepucTuku OMOMacChl OMPEIEIAIOT B PE3yJIbTaTe TEXHUYECKOro aHanu3a?
BepHsiii oTBeT: Bi1a)XHOCTB, 30JIbHOCTD, COAEPKAHUE JIETYUUX COCAUHEHUH, COAEPKAHMS
CBSI3aHHOT'O yIiiepo/a (MOpsI0K He BaXKEH).

6.Ilepeuncnure OCHOBHBIE 3JIEMEHTHI, U3 KOTOPBIX COCTOUT OHnomacca.
Bepnwiii otet: C, H, O, N, S (mops10k He BaxeH)

7.B yeM OCHOBHOE OTIIMYHE MTPOLIECCOB MUPOJIN3A U Ta3UPUKALUU?
Bepnbplii otBeT: [Inponn3 mporekaer B OTCYTCTBHE OKUCIUTENS, B TO BPEMsI KaK
razu(uKanys — Npy ero HATMYMK B KOJIMYECTBE, HEIOCTATOYHOM JIJIsl IOJTHOTO CrOpaHus
(¥ aHAJIOTUYHBIE IO CMBICITY YTBEPXKICHUS).

8.Ilepeuncinre OCHOBHbIE KOMIIOHEHTHI CHHTE3-Ta3a.
Bepnwiii otBet: CO, H2, B Manbix konuuectBax — CH4, H20, CO2.

9.Ilepeuncnure HETOCTATKH OMOMACCHI KaK TOTUTHBA.
BepHnplii otBeT: Hu3kas HachIHAs IUIOTHOCTh, HU3Kasl TEIUIOTA CTOPAHUs, BBICOKAs
TUTPOCKOIIMYHOCTD, HU3Kasl TeMIIepaTypa IJIaBJIEHUS 30JIbl, BHICOKHE HEPro3aTparhl Ha
pa3Mod (A0CTaTouHO 4 OOBIX).

10.TTepeuncauTe MPOTYKTHI aHAOPOOHOTO COpAKMBAHHUS.
Bepusliit otBet: Bnara, nurecrar, 6uoras.

11.Ilepeuricnute OCHOBHBIE KOMIIOHEHTHI OMOTa3a, OJy4yaeMoro MmyTeM cOpa>kuBaHus, 1o

Mepe yOBIBaHUS HX JIOJIM B COCTaBE.
Bepnwsiit orBer: CH4, CO2, B manbix konmmuectBax H2, H2S.

12.Yemy cooTBeTCTBYET OKTaHOBOE 4Kciio (OY) y MOTOpHOTO TomuBa?
Bepnsiit orBeT: OY yka3bIBaeT, 4TO I€TOHAMOHHAS CTOMKOCTh TOILINBA SKBUBAJIECHTHA
JIETOHALIMOHHOM CTOWKOCTH CMECH M300KTaHa U H-TeNTaHa ¢ 00BEMHBIM COJIepKaHHEM
n300KkTaHa, paBHbIM OY. M300KkTaH 001a1aeT BEICOKOH AETOHAIIMOHHON CTOUKOCTHIO (1
AHAJIOTHYHBIE TIO CMBICITY PacCyKICHHS).
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13.CpaBauBas ['TY u I'TIY onnHakoBO# MOIIHOCTH, YKaKHUTE, Y KAKOW U3 YCTAHOBOK CKOpee
Bcero OyZeT BBIIIE: a) yCTOWYUBOCTH K JIeTOHAIMH, 0) pacxoxa macina, B) KIIJI.
Bepusiii otBet: a) ['TY, 6) I'T1Y, B) ['T1Y.
14.IlepeuriciuTe OCHOBHBIE METO/IbI MOICTUPOBAHUS SHEPTETHUECKUX HArPY30K.
Bepusriii otBet: [IpsiMoe nporao3upoBaHue, UCIOIb30BaHUE TUIIOBBIX IT'PApHUKOB,
MPUMEHEHHE alllIPOKCUMHUPYIOIIUX 3aBUCUMOCTEH, MPUMEHEHUE UCKYCCTBEHHBIX
HEHUPOHHBIX CETEM.

II. Onucanue wkanvt oueHuBanus

Oyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu 6blnoHeHus 3Hanus: 1lncbMeHHbIE OTBETHI PACKPBIBAIOT CO/ICPIKaHUE
BOIIPOCOB, CTYJICHT CMOT' IPOKOMMEHTHPOBATh BECh HAITMCAHHBIA MM MaTepHall K OTBETUIJI Ha
JIOTIOJTHUTEIIHHBIC BOTIPOCHI TIO BCEM TPEM TEMaM.

Oyenka: 4
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 60
Onucanue xapakxmepucmuxu evinoanenus sHanus: IIMCbMEHHBIEC OTBETHI PACKPBIBAIOT PACKPHIBAIOT
COJIep’KaHue BOMPOCOB, CTYJACHT CMOT TPOKOMMEHTHPOBATH BeCh HAITMCAHHBIN UM MaTepHall U
OTBETHJI Ha JIOTIOJIHUTEIIbHBIE BOIIPOCHI XOTS OBI 110 JIBYM TEMaM.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 30
Onucanue xapakmepucmuku 6blnoaHeHus 3Hanus: 1IncbMEeHHBIE OTBETHl YACTHYHO PACKPBIBAIOT
COJIepKaHUE BOIIPOCOB, CTYICHT CMOT OTBETUTh HA JIOTIOJIHUTEIILHBIC BOIIPOCHI XOTS OBI IO OJTHOM
U3 TEM.

1I1. IIpasuna évicmaenenus umo2o60i OUeHKU no Kypcy

Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonokeHnem o OaIbHO-PEHTHHIOBOM CHCTEME AJIS
crtynentoB HUY «MOW» Ha OCHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIIAIOIINX.
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