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«XHUMHYECKasT TEXHOJIOTHSI HSOPTaHMYIECKHUX BEIICCTBY
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Heab ocBOCHUST AUCHHUIJIMHBI

[lenpto mpenojgaBaHusl JUCUUIUIMHBI SBISETCS (POPMHUPOBAHUE Yy CTYJEHTOB
yIIyOJIEHHBIX  3HaHMM  (U3MKO-XMMHUYECKOM  CYHIHOCTHM IPOLECCOB JHEPro- U
pecypcocOepexeHusi C MOCIEAYIOIIMM aHajJu30M pe3yJbTaTOB M HAYYHOIO U
WHXEHEPHOr0 TMOJX0Ja K BOMNPOCAM pPAUMOHAIBHOIO HCIIOIB30BAHUS 3HEPro - H
MaTepUaIbHBIX PECYPCOB, B XUMUYECKON TEXHOJIOTUN HEOPTraHUYECKUX BEIIECTB.

3ajaun u3y4eHus JUCLUIUINHBL:

- IO3HAKOMUTH C OCHOBHBIMU IPHHIIMIIAMH aHAJIN3a TEXHOJIOTHYECKUX MPOLECCOB;

- HAy4YUTh CTYJIEHTOB I0JIb30BaTbCSl HOPMAaTUBHOM M METOAMUYECKOHN JIUTEPaTypoiu
[PY aHAIN3E U ONTHUMM3ALUHN TEXHUUECKHUX IPOLIECCOB;

- ¢OpMHUPOBATH Y CTYACHTOB CUCTEMHBIN MOAXO/ MPU MPOECKTUPOBAHUHU SHEPTO- U
pecypcocOeperaromux NpoueccoB B XMMUYECKON TEXHOJIOIMH HEOPTAHUYECKUX BEILIECTB.

N3yuenue TUCIUTUTHHBI JOJIKHO OCHOBBIBATHCS Ha CJIeIyIOLEM
PO EeCCHOHAIEHOM CTaHAapTe:

- 26.001. Cneunanuct mo oOeCNeYeHUI0 KOMIUIEKCHOTO KOHTPOJIA MPOU3BOJICTBA
HAaHOCTPYKTYPUPOBAHHBIX KOMIIO3ULIMOHHBIX MAaTEPUAJIOB.

Mecto yueOHoi qucuuiuinabl B crpykrype OOIL BO

[TpenmeTom u3yueHus: AUCUMILTUHBI «Pecypco- 1 aHeprocoepexeHrne B TEXHOJIOTUU
HEOPTraHWYECKUX BEIIECTBY» SABISIIOTCA METOJI0JOTMYECKUE OCHOBBI MPOEKTUPOBAHUS
SHEPro- U pecypcocOeperaroumx MEpPONpPUATHA XUMUYECKUX IPOU3BOJCTB, YCBOCHHE
KOTOPBIX MO3BOJUT 3(P(EKTUBHO pa3padaThiBaTh MPOEKTHl MPEINPUATHH C YUETOM HX
TEXHOJIOTHYECKOW M OPraHM3alMOHHOW CHeUU(UKUA M CBECTH K MUHHUMYMY IMPOEKTHO-
U3bICKATEIbCKUE paOOThl U UCIIOJHEHUE MPOSKTHO-CMETHON JOKYMEHTAIIH.

OcBoeHME BbIIICYKAa3aHHBIX 3HAHUI CIOCOOCTBYET KAaUECTBEHHOM HKCILTyaTalllH
XUMHUKO-TEXHOJIOTUYECKHAX IPOLECCOB, KOHCTPYKLUMM, MAIIMH M aIlapaToB KOTOpPbIE
UCIIOJIB3YIOTCS ~ Ha  NPENUPHUATHAX  XMUMHYECKOM  TEXHOJIOTMM, B  YaCTHOCTH
HEOPraHWYECKHUX BEILIECTB.

OOyueHue No JaHHOW NIUCLMIUIMHE Oa3upyercs IJIaBHBIM O0pa3oM Ha 3HAHUSX,
MOJIYYEHHBIX CTYJIEHTaMH B MIPOLECCE M3YYEHUs KYypCOB MaTEMAaTHUKH, XUMUU, (DUUKH,
IIPOLIECCOB U aIlllapaToOB, OCHOB XMMHUYECKON TEXHOJIOTMH, TEXHUYECKAsT TEPMOJAMHAMUKA
Y TEIUIOTEXHUKA.

[Tocne n3ydeHust UCUMILTUHBI BBITYCKHUKU JOJKHBI OBITh TOTOBBI K BBIMOJIHEHUIO
CJIETYIOIIUX TPYIOBBIX QYHKIUI:

- A/03.6. BoisiBiieHHE 1 aHATIU3 IPUYHMH Opaka/HECOOTBETCTBYIOIIEH MTPOIYKIINN;

- B/03.6. CocraBneHue TEXHUYECKMX 3aJaHUd Ha TOJATOTOBKY MPOEKTOB
TEXHUYECKUX CTAHJAPTOB MPOU3BOJCTBA HAHOCTPYKTYPUPOBAHHBIX KOMIMO3UI[MOHHBIX
MaTepuaos;



- B/05.6. Bpimonnenue padOT MO KOMIJIEKCHOMY KOHTPOJIIO TPOIYKIUU H
TEXHOJIOTMYECKHUX MPOIECCOB MPOU3BOACTBA HAHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX
MaTepHaJIOB

- A/01.6. IlpoBenenue aHanmza ChIpbs, MOMY(HAOPUKATOB U TOTOBOM MPOIYKIIUH
MIPOU3BOJICTBA HAHOCTPYKTYPHUPOBAHHBIX KOMITIO3UIIMOHHBIX MATEPUAJIOB;

- A/06.6. Pa3zpaboTka mpeioKeHNH IO KOMIUIEKCHOMY HCIOJIB30BaHUIO CBHIPBS U
YTWIM3aLUU OTXOJ0B IMPOU3BO/ICTBA.

Komnerenuuu ody4aromerocsi, popmupyemblie B pe3y/ibTaTe 0CBOCHHUS N CHUIIITUHbI

B nporecce ocBoeHMs TaHHON JUCHUIUIMHBI Y CTYJIeHTa (DOPMUPYIOTCS CIETYIOIINE
KOMITETEHIIUU:

— ipodeCCUOHAIIbHBIC:
Kon Haumenosanue
NHaukaTopsl JOCTHKEHHSI KOMIETEHIIUH
KOMIIETEHIH KOMIIETEHIH
[1IK-3.1 CrniocobHocts ananuzupoBaTh | 3-11K-3.1 3HaTh TEeXHHYECKYI0 U HOPMATUBHYIO
TEXHUUYECKYIO U | JOKYMEHTAalUIO o TEXHOJIOTMYECKOMY
HOPMaTUBHYIO 00€eCIe4YeHNI0 TMPOU3BOJACTBA HEOPraHUYECKUX

JOKYMEHTALMIO, BBIABIATH W | BEIIECTB IIPU  BBIABICHHMM W YCTPAHCHUH
YCTPaHATh OTKJIOHEHHUS OT | OTKJIOHEHUH OT PeXUMOB pabOThl 000pYyI0BaHUS

PEKUMOB paboThl | U TEXHOJIOTHUECKUX

obopynoBanus npousBoactsa | Y-TIK-3.1 YmeTh KOHTPOJIUPOBATH
HEOPraHMYECKUX BEIIECTB U | TEXHOJOTUYECKHI poIecc MIPOM3BOJICTBA
napaMeTpoB TEXHOJIOTUH | HEOPTaHUYECKUX BEIIECTB, BBISBISATH U YCTPAHITh
HEOPTraHWYECKUX BEIECTB WX OTKJIOHEHUS

B-IIK-3.1 Bmagers HaBbIkaMu  00O0OIIEHUSA
pe3yJabTaTOB  UCIBITAaHUM, TIPOBEJACHHBIX  Ha
MIPOU3BOJICTBEHHOM 000PYA0BaHUU

[1K-6 Criocoben ucnons3oBath | 3-[IK-6 3HaTe HOpMaTHBHBIE JOKYMEHTBI IIO
HOpPMAaTHBHBIEC TOKYMEHTHI 110 | KAYeCTBY, CTaHAApTHU3alMM U  CepTU(UKALUU
KAaueCTBY, CTAaHJAPTU3aLMU U | IPOAYKTOB M  H3AEIUN TpPU  IPOBEACHHUU
cepTUPUKALMM TPOAYKTOB U | UCIIBITAHUN U IPUEMKHU MPOTYyKIIUU

W3JIeIuH, anemeHTsl | Y-IIK-6 VYMmeTp uCHOIB30BaTh HOPMATUBHBIE
HPKOHOMHUYECKOTO aHaliu3a B | JOKYMEHTbl MO KayecTBY, CTaHIAApTU3ALHUUA MU
MPAKTUYECKON AESITETbHOCTH | CEpTU(PUKALUU  MPOAYKTOB  M3AENUN I
BBISIBJICHMsSI ~ NPUYMHBI  Opaka B cllydae
HECOOTBETCTBUS MPOAYKIIUU IO KAYECTBY

B-IIK-6 Bnanmetr HaBbIKAMH HCIOIb30BaHUS
HOPMAaTUBHBIX  JOKYMEHTOB IO  KayecTBY,
CTaHJApTH3alMM, CePTU(UKALUU TPOAYKTOB U
MIpUMEHEHNE 3JIEMEHTOB HKOHOMUYECKOTO
aHaJiu3a TpU TPOBENCHHM CTaHIAPTHBIX U
JIOTIOTHUTEIbHBIX HUCTIBITAHUM

[K -7 Cnocoben npuaumath | 3-I1K-7  3HaTh: TEXHOJOTMM W  CUCTEMBI
KOHKPETHbIE  TEXHMYECKHE | IKOJOTUYECKOrO0 MEHEIKMEHTA MPU MPOBEIECHUU




peuieHuss Tpu  pa3padoTke
TEXHOJIOTUYECKUX
IIPOLIECCOB, BBIOMpATH
TEXHUYECKHE CpeACTBa U
TEXHOJIOTUH C y4eToM
9KOJIOTHYECKUX TOCIEICTBUI

X IPUMCHCHUSA

UCTIBITAHUNA C UCHOJB30BAaHUEM TEXHUYECKUX
CpenacTB

V-TIK-7 YmeTb: BBINONHATH pabOTHI 10 cOOpy U
HAKOIUICHUIO TAHHBIX pu pa3paboTke
TEXHOJIOTUYECKUX MPOIECCOB

B-TIK-7 Bianers: BBIOOpaA

TCXHHUYCCKHX YCTpOfICTB M TEXHOJIOTHM C Y4€TOM

HaBbBIKaMH

9KOJIOTMYECKHX IOCIEACTBUM UX IPUMEHEHUS VIS
IIOATOTOBKHM IPOEKTA IUIAHA MEPONPUATHH 11O
HCIOJIb30BAHUIO

ChIpbA B JOITIOJIHUTCIIbHBIX

MPOU3BOJACTBCHHBIX LICIIAX

33[{8‘11/1 BOCIIMTAHUSA, PCAIN3YEMbBIC B PaAMKaX 0CBOCHUHA TUCHUIIJINHBI

BoBiieuenue B

HOBBIX HH(POPMAITMOHHBIX
TEXHOJIOTUH.

. Hcnons3zoBanue
Hanpasnenue | Co3ganue ycinoBuii, Pa3HOILIAaHOBYIO
BOCIIUTATEIHHOTO MOTEHIIAAA
/uenn o0ecrneunBaroux . BHEY4YEOHYIO
yueOHOM TUCIUTINHBI
JIESITEIbHOCTD
[Ipodeccuon | - hpopmupoBanue Hcnonbs3oBanue 1. Opranu3zanus Kpyrioro
anbHOE OTBETCTBEHHOCTH 32 BOCIUTATEIHHOTO MOTEHIIHANA cTojia Ha TeMy «Pecypchi-
BOCIIUTaHHE | IPOPECCUOHATBHBIN | TUCIHUILINH U —HHeprocOepeKeHme B
BBIOOD, npohecCHoHaNTBEHOTO MOIYJIS XUMHUYECKON
npodeccuoHaIbHOe Ut GOPMUPOBAHHSA Y CTYACHTOB | IPOMBIIIIICHHOCTH.
pa3BUTHE U OTBETCTBEHHOCTH 3a CBOE 2. Yyactue B
npoQeCCHOHAIIbHBIC poeCCHOHAIBHOE Pa3BUTHE KOH(epeHIINH
pemenus (B18) MOCPEJICTBOM BBIOOpA «XUMHUYECKast
CTYACHTAMH WHAWBHUIYaJIbHBIX | IPOMBIIIJICHHOCTDY;
0o0pa3oBaTeNbHbIX TPACKTOPHA, | BeOUHape
OpraHu3aIy CUCTeMbI 00meHus | «PecypcordPexTHBHOCTD
MEX1y BCEMH Y4aCTHUKAMHU B KOHTEKCTE
00pa30BaTeNLHOTO MPOIIECCa, B | DKOJOTHUECKOU
TOM YHCJI€ C UCIIOJIb30BaHUEM 0€3011acHOCTH.

3. Opranuszanus u
MpoBeJIcHNE KOHKYpCa-
BUKTOPHUHBI
npodeccnoHaIbHOTO
MacTepcTBa C
COOIOICHHEM TEXHUKHU
Oe3omacHOCTH Ha paboueM
MeECTe Ha TEMY
«IHEPreTUYeCcKue
pecypchel XMMUYECKOU
TTPOMBIIIIIICHHOCTI.

CTpyKTypa U cofep:KaHHue y4eOHOM M CHUININHBI
JucnunimHa mpenogaeTcss cTyaeHTaM B 9-m cemectpe. OOmias TpyaoeMKOCTh
JUCITUTIIIMHGBI cocTaBiisgeT 3 equHuIbl, 108 ak. gaca.
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Pazgesn 1 — «OcHOBHBIE TEXHOJIOTHYECKHE TPUHUMIIBI CO3IAHNUS YHEPro- U pecypcocheperaromux
XHUMHYECKHX TeXHOJIOTHII»

1 1 O0600meHHbI 00pa3 28 2 26 T Nel 30
TE€XHOJOTUYECKON (TUCBEMEHHO)
CHCTEMBbI
2 OcHoOBHBIE 38 2 4 | 32
TEXHOJIOTHYECKHE
MIPUHIIMITBI CO3/IaHUS
Pecypcocbeperaromux
XUMHYECKHX
TEXHOJIOTHIl. YpaBHEHUE
OanaHca OTOKOB
SHEPTUU

Paznen 2 — «CucTeMHBIil MHOTOKPUTEPUAIBHBIH aHAIN3 3G (PeKTUBHOCTH PYHKIIMOHNPOBAHUSA
XHMHYECKHX NPOU3BOJICTB)

2 3 | Ucnons3oBanue MeTtogos | 42 2 2 38 T Ne2 30
ONTUMU3ALNH TIPU (TUCBEMEHHO)
CO3JIaHUH PHEPTO - U
pecypcocOeperarmmnx
MIPOU3BOJICTB.
Buja npomMe:KyTOYHO# aTTecTallMU 108 | 6 6 | 96 9 40
* - COKpaIlIeHHOE HaUMEHOBaHUE (POPMbI KOHTPOJIS
*

* - cyMMa MakCUMAaJbHBIX OaJIJIOB OoJKHA ObITH paBHa 100 3a cemectp, BKIOYas
3aueT U (WIn) HK3aMeH
CoxkpaiieHHOe HanMEHOBaHKE (POPM TEKYIIIETO KOHTPOJIS M aTTECTAI[H Pa3/IENIOB:

O06o3HaueHne ITo.1HOE HAMMEeHOBaHUE
T TectoBoe 3amanue
D DK3amMeH

Conep:xaHue JIEKIIMOHHOTO Kypca

Beero YueoHo-
Tema siexuuu. Bonpocsl, oTpadaTbiBaemMble HA JIEKIIHU 4ACOR MeToHYecKoe
olecrieyeHue
1 2 3
Jlekuusi 1. BBeaenue. OO000meHHBIH 00pa3 TeXHOJIOTHYECKOWH 2 1-5

CHCTEMBI
1.0OcHOBHBIE  TOHATHS M OINpENENEHUs:  pecypcocOepexeHue,
sHeprocOepekeHne, O€30TXOAHOE ¥ MaJOOTXOJHOE XHUMHUYECKOE
MIPOU3BOJICTBO, pecypcocheperaroliee XuMHIeCKoe IPOU3BOJICTBO.
2.Ilpobnembl  5HEpPro - W pecypcocOepekeHHsi B XHUMHUYECKOH
TEXHOJIOTUY HEOPTaHUYECKUX BEIECTB.

3.OHEProeMKOCTh CYIIECTBYIOIINX TEXHOJOTHYECKHX TPOIECCOB B




XUMHYECKON TEXHOJIOTHH.

4 Tlokazatenu pecypcocOepeKeHUs] MPOMBIIIICHHBIX XUMHYECKHX
MIPOU3BO/JICTB.

5.I1ytu 3HEpPro - U pecypcocoOepexeHus Ha Pa3IuYHbIX UEPAPXUUECKUX
YPOBHSIX.

6.Monens «d4epHOro SIIMKa» KaK TEPMOAWHAMHYECKAs MOJIENb
(GYHKIIMOHUPOBAHUSI XUMUKO-TEXHOJIOTHYECKON CUCTEMBI.

7. IlepBoe Hauano TEPMOAMHAMUKH.

8. CucremMbl ypaBHEHH MaTepUaIbHbIX 0aIaHCOB MO:

- O0IIMM MacCOBBIM pacxojiaM (PU3UYECKUX TOTOKOB;

- OOIIMM MacCOBBIM PacX0JlaM XUMUYECKUX KOMIIOHEHTOB;

- OOIIMM MacCOBBIM PacxoJlaM XUMHUYECKUX JIEMEHTOB.

9. TeopeTnueckuil U MPaKTHUECKUI MaTepUAIbHBINA OaaHC.
10. OmpeneneHne CTEXHMOMETPHYSCKA HE3AaBUCHUMBIX PEAKIUH B UX

cucreme no kputepuio ['pama.

Jlekiusi 2. OCHOBHBI€ TEeXHOJOTMYECKHe NPUHIUNBI CO3TAHHUA
pecypcocOeperalomiux XHUMHYECKHX TEXHOJIOTMi. YpaBHeHHUe
0aJiaHCa MOTOKOB IHEPTUM.

1.Pa3nuuHble BapHAHTHI TEXHOJIOTUYECKUX CXEM IPOU3BOACTBA a30THOM
KHCIOTBl M3 aMMHaka Kak TpuMep OueHkd 3ddekTuBHOCTH
MCTIOJIb30BaHUS CHIPbEBBIX PECYPCOB.

2. MHTerpanbHOe ypaBHEHHE COXPAHEHUS SHEPTUU B TEXHOJIOTUYCCKON
CHCTEME.

3. [IpencraBneHre SHTAJIBIMIHOTO W DHEPrETHUECKOTO OallaHCOB B
(hopMe TOTOKOBOM TUarpaMMBbl.

4. XapaKTepucTUKa OCHOBHBIX TEIUIOBBIX IIOTOKOB B XHMHUYECKOH
MIPOMBIIIJICHHOCTH.

5. BelpaxkxeHne  paboOTOCIIOCOOHOCTH  CHCTEMBbI  4epe3  (PYHKIUIO
9Kceprur. Y paBHEHHE OajaHca SKCEPTUu.

6. Cs3b TEOpHH sHeprocoeperaroeit TEXHOJIOTUH c
TEPMOJINHAMHYECKON HEOOPAaTUMOCTBIO MPOIIEcca.

7. DKceprusi BellecTBa B 3aMKHYTOM O0bEME U IOTOKE. DKCeprus
noTokoB  dHepruu. Kpurepun >(PQPEeKTHBHOCTH  HCIOIB30BAHUS
skceprun. Koadduument npeodpasoBanus 3kcepruu.

8. CucremMHBII aHaAU3 CIIOCOOOB YHEPrO - U pecypcocOepexeHus B
XUMHUYECKOM TEXHOJOTMH: MEPONpUATHs, CHOCOObI, MpUEMBI U
OTieparuny.

9. Ucnonp3oBaHWE BTOPUYHBIX HHEPrOpecypcoB B XHUMHUYECKHX
IPOU3BOJICTBAX.

Jlekuus 3. Ucnoab3oBaHHe MeTOAOB ONTHMHM3AIMU NMPH CO3AAHUHI
JHEPro - U pecypcocheperalIux Npou3BoACTB

1. [lpsmast  CTPYKTypHO - JAEKOMIO3HWIMOHHAS, CTPYKTYpHO —
napamerpuueckas ontumuzaimuss XTC B 3agayax »dHepro - W
pecypcocOepexeH!s] B XUMHUUECKOH TeXHOJIOTHH.

2. Knaccudukanuss MeTo0B MHOTOKPUTEPHAIBHOW  ONTHMM3ALUHU
9HEPTO — M pecypcocOeperaroumx MporeccoB, H CHCTEM.

3. TeXHUKO-?KOHOMHUYECKUI KpUTEPHI H3PPEKTUBHOCTH.

4. HedpopmaninzoBaHHblE  3a7jayd  ONTUMAIBHOW  JKCIUTyaTallUu
XUMHAYECKHUX TPOU3BOICTB.

5. ®opMHpOBaHHE MaTEMAaTUYECKUX MOJENCH s peleHus 3anay
CUTYaIlMOHHOTO YIPaBJICHHS

1-5




6. TeopeTnyeckne OCHOBBI MOCTPOCHMSI HHTEIIEKTYaJbHBIX CHCTEM
ONTUMH3AIIMA W OpPTraHU3alMM DJHEPro — U pPecypcocOepekeHust
MIPOLIECCOB XUMUYECKOU TEXHOIOTHH.

7. IlpuHIMIIBL BBIOOpA THAPOIUHAMUYECKOTO PEXKIMa padOTHl peakTopa

IIprU MaTCMAaTUICCKOM MOJCIIMPOBAHNN.

IlepeyeHb NpaKTHYECKUX padoOT

Y4eoOHo-
Tema npakTn4yeckoro 3ausitusi. Bonpocsl, orpadéaTbiBaeMble HA Bcero
MEeTOHYECKOoe
NPaKTHYECKOM 3aHSATHH 4yacoB
o0ecrnieyeHue
1 2 3
D} dexTUBHOCTH pecypcocOeperarmmmx npoeKToB 2 3,4,5
PecypcoeMKoCTh IPON3BOJCTBA NPOAYKINN NPEATPUSITHS 2 3,4,5
OnpeneneHue MOIIHOCTH HCTOYHMKOB BTOPHUYHBIX SHEPreTUYECKUX 2 3,4,5
pecypcoB.
3aganus I CAMOCTOATEILHOH PA00ThI CTYJAEHTOB
Beero Y4ebdHo-
Bonpoch! /151 cAMOCTOATEIHLHOTO H3YUeHHs (3a1aHusl) 4ACOB MeTOHYEeCKOoe
ol0ecrieyeHune
1 2 3
Hasnauenue u coOCTaB TOTUITMBO-YHEPTETHUECKOTO OaaHca XUMHUIECKOTO 16 1-5

MIPOM3BOCTBA. MeTOo bl OTpeesieHus 001Ieit 3G HEeKTHBHOCTH
WCIIOJIb30BAHUS TOTUIMBO-IHEPT€TUUECKUX PECYPCOB.

DHEpPreTUYeCKre U HIKCEPreTHUECKUE XapaKTepUCTUKU 22 1-5
MIPOM3BOJICTBEHHBIX BBICOKOTEMITEPATYPHBIX MPOIIECCOB U arperaros.
D dekTHBHOCTh KOMOMHUPOBAHHBIX TEILUIOMCIIONB3YIOIINX YCTAHOBOK.

DKCepreTUYeCKuil METOT pacpeieJICHUsI pacxo/ia TOIUIMBA B 18 1-5
KOMOWHHUPOBAHHBIX YCTAaHOBKAX.

Hcnonp30BaHne BTOPUYHBIX YHEPTOPECYPCOB B 3aMKHYTBIX U
Pa30MKHYTHIX CXeMaX YHEPro-UCHOIb30BaHUS.

Hcnons3oBanne (HU3NYECKOTO TeIia TEXHOJOTHMYECKUX MPOIYKTOB U 26 1-5
OTXOJIOB.

Hcnonb30BaHne HU3KONMOTEHIIMAIBHBIX BTOPUYHBIX HHEPrOPECYPCOB.
TennoBble aKKyMYJIATOPBI, TUIIbI, CXEMbI BKJIFOUEHHUSI U OCHOBBI pacuera.
YTunu3atopsl HU3KOMOTEHUHUATIBHOW TEIIOTHL. TEeIIOyTUIN3aTOPbl C
NpUMEHEeHHeM  TemuoBbiX  Tpy0. KoOHTakTHBIE W KOHTaKTHO-
MOBEPXHOCTHBIE  TEIIOYTHIN3aTOpbl. OCOOEHHOCTH  IPUMEHEHUs
KOHTAaKTHBIX TEIUIOYTUIN3aTOPOB.

[Tonyuenue xon01a Ha 6a3e HU3KONMOTEHUUAIbHBIX TEIJIOBBIX OTXOOB.
TennoBble HACOCHI.

[[MKIMYHOCTE  MaTepUaIbHBIX M  DJHEPreTHYECKUMX IOTOKOB B 14 1-5
XUMHUYECKON TeXHONOTUHU. L{UKIMYHOCTh MPON3BOACTBA U MOTPEOIECHUS
OPOAYKIMH. DKOJOrHueckas 0e30MacHOCTh XWMHUKO-TEXHOJIOTHYECKUX
IIPOU3BOJICTB.

Oo0pa3oBaTesibHbIE TEXHOJIOTHH
[lpu peammzanum ydyeOHOrOo Matepuana kypca «Pecypco- m sHeprocOepexeHue B
TEXHOJIOTUM HEOPTaHWYECKUX BEIIECTB» WCHOJB3YIOTCS pa3jMyHbie 00pa30oBaTEIbHBIC
TEXHOJIOTHH, CIIOCOOCTBYIOIIUE CO3/IaHUI0 aTMOCc(ephl CBOOOHOM U TBOPUYECKON TUCKYCCUHU
KaK MEX]Ty MperoiaBaTesieM U CTYJACHTaMU, TaK U B CTyIeHYeCKO rpytrie. Llenbro npu sTom




SIBJISIETCS BRIPA0OTKA y CTY/IEHTOB HABBIKOB M KOMIICTEHITHH, TTO3BOJISIOIINX CAMOCTOSTEIIEHO
BECTH UCCIIEI0BATENILCKYIO M HAYYHO-TIEIarOTMUYECKYI0 paboTy.

[IpakTryeckasi MOATOTOBKA MPHU peaau3aluyd y4eOHOW AUCIUIUIMHBI OPraHU3yeTCs
OyTEM  NOPOBEACHUS  MPAKTUUYECKUX  3aHATUM, NPEAYyCMATPUBAIOIIMX  y4acTHE
OoOy4Jaronuxcsi B BBIMIOJHEHUN OTACIBHBIX 3JIEMEHTOB pabOT, CBSA3aHHBIX C Oymymiein
po(hecCHOHATBHON NesSTENbHOCTBIO.

[IpakTryeckas MOArOTOBKA TAKXKE BKJIIOYAET B CEOsl 3aHSTHUSL JEKIIMOHHOTO THIIA,
KOTOpBIE TPEeAyCMaTpUBAIOT Tmepenady y4yeOHOW uHpoOpManuu  00ydarouuMmcs,
HEOOXOIUMON NIl TMOCHEAYIOIIETO BBIMOJHEHUST pPaboT, CBSI3aHHBIX C Oyayuie
npodeccroHaIbHOM 1eITeTbHOCTHIO.

AyIUTOpHBIE 3aHATUSA NPOBOAATCS B BHUAE JEKIUU c ucnoib3oBanueM [IK u
KOMITBIOTEPHOTO TPOEKTOpa, MNPAKTUYECKUX 3aHITUH, C wucnojgb3oBanueMm I[IK mnpu
npoBeneHun pacueroB. CaMocTosiTenbHas padoTa CTYJEHTOB IPOBOAMTCS  IOA
PYKOBOJCTBOM IPENOAABATENECH, C OKa3aHUEM KOHCYJIbTAllMK M MOMOIIY MPU MOATOTOBKE
K KOHTPOJIbHBIM pa00TaM, BBITIOJTHEHUHU JOMAITHUX 3a/laHUM

DoH/ OLIECHOYHBIX CPEICTB

@DOHJT OLIEHOYHBIX CPEJCTB MO AMCIHUIUIMHE O00ECIeUrMBAaEeT MPOBEPKY OCBOCHMS
IJIAHUPYEMBIX PE3yIbTaTOB 00y4YeHUs (KOMIIETEHIIMA W UX HUHIUKATOPOB) MOCPEACTBOM
MEPOMPUATUNA TEKYIIETO, PYOEKHOTO U MPOMEKYTOYHOTO KOHTPOJIS 11O JUCHUTIIUHE.

CBs13b MeXKTy GOPMUPYEMBIMU KOMIETEHIIUSIMHU U (DOPMaMHU KOHTPOJISI ©X OCBOCHHUS
MIPE/ICTABIICHA B CIEAYIONIEH TabIuIe:

Haumenoanue
Ne Konx n HanMeHOBaHME HHIMKATOpa HanmenoBanue
/i KOHTPOJIMPYCMBIX JOCTH>KEHUS] KOMIIETEHIU I OLIEHOYHOTO CPEe/ICTBA
pazzenoB (TeMbl)
Bxo/1HOW KOHTPOJIb
1 | Broamoit KoHTpOITb Bomnpocsl BxoaHOTO
KOHTPOJIsI (YCTHO)
ATTectanus pas/ienoB, TEKYIIHI KOHTPOJIb YCIIEBAEMOCTH
2 Pazpen 1 IIK-3.1; TIK-6; I1K-7 KontponbHas
«OCHOBHBIE paboTa (MMCEMEHHO)
TEXHOJIOTHYECKHUE
MPUHIUIIBI CO3/IaHUS Hoxknan — (ycTHO)
SHEPTo- U
pecypcocOeperarorg Tect - (MUCbMEHHO)
UX XUMHYECKUX
TEXHOJIOTUI
Paznen 2 IIK-3.1; TIK-6; I1IK-7 KonTponbhas
«CuctemMHbIN paboTa (MMCEMEHHO)
MHOTOKPHUTEpPUATHH
Bl aHATU3 Hoxknan — (ycTHO)
s dexTuBHOCTH
(GYHKITMOHUPOBAHHMS TecT - (MUCbMEHHO)
XUMHYECKUX
MIPOU3BOJICTBY»
ITpomMexxyTouHas arrectanus




Bomnpocsl k 3x3ameny

3 | Dk3ameH I1K-3.1; T1K-6; I[1K-7
(yctHas ¢popma)

BxoiHO# KOHTPOJIb MpeAHa3HAUEH I BBISIBJICHHS MPOOETIOB B 3HAHUSIX CTYJCHTOB U
TOTOBHOCTM MX K TOJyYEHHIO HOBBIX 3HaHUH. OIEHOYHBIE CPEACTBA IS BXOIHOTO
KOHTPOJIS IIPEICTABIISIOT COO0M BOIIPOCHI, KOTOPBIE 33Jal0TCS CTYIEHTaM B YCTHOU (hopme.

Ilepeyenb BOIPOCOB BXOAHOI0 KOHTPOJIA
. TepmoanHamMuueckre QyHKIUU.
. PecypcoadhekTHBHOCTh B KOHTEKCTE IKOJIOTMYECKOM 0e30MmacHOCTH
. DHepreTUYecKuii METO/.
. DOHTPONUIHBII METO/I.
. DOKOHOMHYECKHE aCIEKThl PECYypPCO-IHEPTOCOEpEKEHHUS.
. AHanu3 XuMuko — texsonoruueckux cucreM (XTC).
. @aKTOp OKpYKaroIIeH Cpeibl.
. CoIpbeBas 0a3a XUMUYECKON IPOMBIILIIIEHHOCTH.

© 0o N Ol kWM

. DOHEpreTU4eCKre PeCypChl XUMUYECKON TPOMBIIIEHHOCTH.
10.McTOYHUKY SHEPTUHU U PAIMOHATIFHOE WX UCIIOJIb30BAHHUE.
11.Vcnionp30BaHuE BTOPUYHBIX SHEPIETUUECKUX PECYPCOB.
12.ITotpebnenne SHEPTUN B XUMUIECKUX TTPOU3BOICTBAX.
13.MckyccTBeHHBIE («PYKOTBOPHBIE)») MaTEpUaIbHbIE PECYPCHI U YCIIYTH.
IIpumepsl KOHTPOJIBHBIX padoT
Bapuanm paboma Ne 1
CocTaBUTh ypaBHEHUE TEIIOBOro OanaHca Kajlopudepa, OnpeneanTb pacxoj mnapa,
AUaMeTp NapoIpoBOJia, JUAMETP KOHJEHCATO-NPOBOAA, Pa3Mepbl BO3AYyXOBOJOB /10 U
nocse kanopudepa, pacxoj TOIJIMBA U CTOUMOCTh HarpeBaHus Bo3ayxa. PacueTrHas cxema
KaJiopuQepa npuBeieHa Ha pUC.

nap T Pp=3-10°Ma

i =2725,5 kllx/xr
BO3AYX Vo= 10000 M*/u
tBl= 20 OC t32= 100 OC
KOHAEHcaT i'=561,4 kJlx/Kr

Puc. Pacuemnas cxema xanopughepa

Hcxoaubie JaHHBIE:

TeMIIepaTypa Bo3ayxa J10 Kajmopudepa ts1 =20 °C;
TeMIIepaTypa Bo3jayxa rnocie kaiopudepa txr = 100 °C;
00BEMHBIN pacxo;] BO3ayXa mocie kajopudepa V2 = 10000 m*/4;
JlaBJIEHHE Mapa B Kajnopudepe P, =3 arm. (3-:10° Ia).




Bapuanm paboma Ne 2
CocTaBUTh ypaBHEHHE TEIJIOBOTO OajlaHCa MOAOTPEBATEIIs MICIIOKA U ONPEACIUTh
TEeMIepaTypy, A0 KOTOPOW HarpeBaeTcs IIEJIOK B TEIUIOOOMEHHHKE, eCiu KOo3(dHInueHT
NOTeph COCTABISET 2 % OT MOCTYMUBIICH TEIJIOTHI B TIOJJOTPEBaTeNb C mapoM. Paccuurarh
pacxo] TOIUIMBA JIJIsl HATPEBaHUS IIEJIO0Ka U TUAMETPBI APOIPOBOA U MIETOKOMPOBO/IA.
PacuerHas cxema mojorpeBares mesioka MpuBeieHa Ha PUC.

} o= 15 7, tuy =50 °C
1 p =610°a
n
4 ne i'= 27564 kIlachar
TP D =2000xr'g
1
( EIZ ll.]_n=153 ﬂ{:

Puc. Pacuemnas cxema nodocpesameris weioka:
1 — 6x00 wenoka, 2 — 6x00 napa; 3 — KOHOEHCAMOOMBOOUUK, 4 — 8bIXO0 Ha2pemoco

wienoka
HcxoaHble JaHHbIE:
JlaBneHue rperoiero napa P, =6 arm. (6-10° [Ta);
Pacxon napa D = 2000 xr/u;
Pacxop menoka Gur = 15 1/4;
TeMreparypa menoka Ha BXOJIe tu1 =50 °C.
Bapuanm paboma Ne 3

OnpenenuTs KOJIUMYECTBO Mapa, BbIPAOATHIBAEMOr0  KOTJIOM-YTHUIIHU3aTOPOM,
YCTAHOBJICHHBIM 332 MAapTEHOBCKOM MEYbI0, & TAaKXKE PACCUMTATh T'OJOBYH) 3KOHOMHIO
ToruBa (TIpUpOAHOrO Tasza). PacuerHas cxema BOAOTPYOHOTO KOTJIa-yTUIM3AaTOpa
IIPUBEJICHA HA PUC.

nap Pp=40-10°Ta

t;|1|3= 105 OC, t]]'n = 250,3 OC
i"= 2800 kllx/kr

NPOAYKTHI CropaHva 3
V= 12000 m*/u

tr1 =700 °C — — tp=160°C

Puc. PacueTHas cxema BOJAOTPpYOHOIO KOTJIa-yTUIU3aTopa: | — BXOJ MPOIYKTOB CTOPAHUS;
2 — KOHBEKTUBHBIN My4YOK; 3 — BBIXOJI T'a30B



Hcxonnbie naHHbIC:
HayajbHas TeMIeparypa ra3on tr =700 °C;
KOHEYHasl TEMIIEpaTypa ra3os to =160 °C;
00BEMHBIN pacxo;] ra3oB V.= 12000 Mg/‘l;
JaBJICHUE TIapa, BBIPA0ATHIBAEMOT0 KOTIOM-yTHIN3aTOPOM P, =40-10’ Ia (40 atm).

IlepeyeHb TeM 11t MOATOTOBKH JOKJIA/1A
1.PecypcorhPeKTHBHOCTh U YCTOMYUBOE Pa3BUTHE IIUBUIU3ALINH

2.Jlonxonap! (KpUTEpUN) K ONpeIeTIeHUI0 pecypcodhPEeKTUBHOCTH

3.OCHOBHBIC TIOIXO/IBI K HHTEPIPETAINHA POJIU PECYPCOB B COMMATILHON ABOJTIOITUN

4.PecypcoddHeKTHBHOCTh B KOHTEKCTE IKOJIOTHIECKOM 6€30MmacHOCTH

5.IIpaBoBoe obGecrnedyeHue (perynupoBaHue) pecypcoddPeKTUBHOCTH TPHUPOAO- H
HEJIPOTOJIb30BAHMUS

6.01eHKa 3¢ (HEKTUBHOCTH UCTIOIB30BAHUS IHEPIrETUUECKUX PECYPCOB

7.0OcHOBHBIE TIPOOJEMBbI U TPEMSATCTBUS HA IMYyTH MOBBIMICHUS 3(PPEKTUBHOCTU
HCIIOJIb30BaHUs PECYPCOB

8.OTKpBIThIE U 3aMKHYTBIE CXEMbI XUMHUECKOTO MPOU3BO/ICTBA

9.Metonst  ananu3za  3(G(EKTHBHOCTH  HHEPromoTpeONeHHs B XHUMHUKO-
TEXHOJIOTUYECKUX CUCTEMAX: SHEPTETUUECKUNA U SHTPOIUNUHBIA METOBI.

10.9kceprusi. OCHOBHBIE TTOJIOKEHUS.

11.OHeproTexHoJIOrUs Ha 0a3e YHEPreTUIECKOro mporiecca

12.Pexxum pecypcosHeprocOepekeHus B MPOMBIIIIIEHHOM BOJIONIOJIb30BaHUH.

13.9xoHOMUKA pecypcocOepekeHrs B XUMUYECKON TTPOMBITIIEHHOCTH.

ATTrecranus pasfena 1mo JUCHUIUIMHE MPOBOAUTCS B ¢dopme TecTtupoBaHus. Tect
coaepxkut 10 Borpocos. Ha BeinonHenue 3aganust oTBOAUTCS 20 MUHYT.

Tect — 310 (dopMa KOHTpOJS, HaANpaBiCHHAs Ha TMPOBEPKY YPOBHS OCBOCHHS
KOHTPOJIUPYEMOTO TEOPETUYECKOT0 M TMPAKTUYECKOTO Marepualia 1Mo JUJaKTUYECKUM
€AMHUIAM JUCIUIUIUHBI (TEPMUHOJIOTUYECKUH arnmapaT, OCHOBHBIE METO/IbI).

Tect Ne 1 — paznena «OCHOBHBIE TEXHOJOTMYECKHE PUHIUIBI CO3IAHUS JHEPIO- U
pecypcocOeperalommux XuMU4eCKUX TEXHOJIOTHil»
Bapuant Ne 1

1. Yro Takoe 3Heprod3PpGheKTUBHOCTH?

a) CHW)XXEHUE TOTPEOJIIEeMON SHEPruM 3a CUET CHHKEHHUS MPOU3BOJACTBEHHBIX
MOIIHOCTEMN.

0) CHUXKEHHE MOTPeOIIEeMON SHEPTUU U PECYPCOB 3a CUET MCIOJb30BAHUS HOBOTO U
0oJee MPOYKTUBHOTO 000PYI0BAHUA.

B) MTOBBIIIEHNE YPOBHS SHEPTOOCHAIIEHHOCTH MPEANPUSITHSL.

I) CHIDKEHHE pacxoJa TOIUIMBHO-PHEPIE€TUYECKHX PECYpCOB B  IPOIECCE
MIPOU3BO/ICTBA.

2. UTo OTHOCUTHCS K HanbOOJIee paclpoCTPaHEHHBIM UCTOYHUKAM TEIIIOCHAOKEHMS?

a) TUJIPORICKTPUIECKHUE CTAaHIUU



0) BETPOYCTaHOBKHU

B) aTOMHbIE CTAHIIUU

r) TOLl u koTenbHbIE

3. DHepreTU4ecKuil pecypc — 3To:

a) HOCHUTENb DSHEPIHM, 3HEPrusi KOTOPOr0 MCHOJB3YETCS WM MOXKET ObITh
WCMOJIb30BaHa MPHU OCYIIECTBICHUN XO3SWCTBECHHON W MHOM JEATEIBHOCTH, a TAKXKE BUJL
SHEpruu (aToMHas, TEIUIOBAas, 3JIEKTPUYECKas, AJIEKTPOMAarHUTHAs SHEPrus Wiu APyrou
BU/JI SHEPTHUH)

0) HOCUTEIb DJHEPTUHU, OHHEPrus KOTOPOTO MCHOJb3YETCSd WM MOXKET ObITh
UCIIOJIb30BaHa MPU OCYIIECTBICHUU XO35IUCTBEHHON U UHOU JIEATETbHOCTH

B) BUJ DHEPruu (aToOMHasi, TEIUIOBas, dJIEKTPUUYECKas, dJIEKTPOMArHUTHas SHEPTHs
WM IPYTOM BUJ SHEPTHUH).

') IEPBUYHOE TOIUIUBO (ra3, HePTh, KAMEHHBIN yTOJIb)

4. Bo300OHOBIIIEMBIN SHEPTETUUECKUN PECYpPC — ATO:

a) SHEPropecypc MpUPOIHOTO MPOUCXOKACHUS

0) osHeprus, oOpasyrolascs B pe3yjpTaTe NepepabOTKH WU MPeoOpa3oBaHUs
Pa3JIMYHBIX BUJOB TOILIMBA

B) pecypc, 3amac KOTOpOro HempepbIBHO BO30OHOBISETCS IPUPOAOH

T) pecypc, oOpasyromuiics 0e3 y4acTus TOILIMBA

5. DHeprocOepexeHue — 3To:

a) peaju3alus OpraHU3alMOHHBIX, MPABOBBIX, TEXHUYECKUX, TEXHOJOTUYECKUX,
SKOHOMMYECKHUX M WHBIX MEp, HApPaBJICHHBIX HAa YMEHBIIEHHWE O0BbEeMa HCIOIb3YEeMbIX
HHEPreTUUECKUX PECYPCOB MPU COXPAHEHUH COOTBETCTBYIOIIETO MOJE3HOTO 3(PQeKTa OT
WX HCIOJB30BaHUS (B TOM YHUCJIE O0OBbEMa MPOU3BENCHHOW MPOIYKIIMHU, BBIMOJTHEHHBIX
paboT, OKa3aHHBIX YCIIYT)

0) oTHOLIEHHE TOJIe3HOTO 3P (EeKTa OT UCIOJIB30BAHUS SHEPTETUUECKUX PECYpPCOB K
3aTpaTaM 3HEPreTHYECKUX pPEeCypcoB, MPOU3BEACHHBIM B LEISAX MOJYYEHHUS TaKOIro
s dekTa, NPUMEHUTETHHO K MPOAYKIIUN

B) cOop 1 oOpaboTka uHbopMaluu 00 UCIOJIB30BAHUH YHEPTETUYECKUX PECYPCOB B
[EJISIX TIOyYeHUsI TOCTOBEPHOU HHPOpMaIy 00 00beME UCTIONIb3yEMbIX SHEPTETUUECKHUX
PECYPCOB, O MOKA3aTENSIX dSHEPTeTUUecKor A (HEKTUBHOCTH

I) HCHOJb30BaHUE BCEX BHJOB DJHEPIrUU OSKOHOMHUYECKH OIPaBIaHHBIMH,
MPOTPECCUBHBIMHU  CIIOCOOAMHM TIPW  CYIIECTBYIOIIEM YpPOBHE pa3BUTHS TEXHUKU U
TEXHOJIOTHI U COOJIIOIEHUH 3aKOHO/IaTEeNbCTBA

6. IIpousBoaumeie Ha Tepputropuu Poccuiickonn denepanuu, UMIOPTUPYEMBIE B
Poccuiickyro deneparnurio s 06opota Ha Tepputopun Poccuiickoit denepanu ToBaphbl
(B TOM 4mcIie U3 YKCiia OBITOBBIX YHEPTOMOTPEOIISIONINX YCTPOMCTB) JOJIKHBI COIEPKAThH
“H()OPMAITHIO 0 KJIaCCe UX dHEPreTuUecKor A (PEeKTUBHOCTH B:

a) TEXHUYECKOM JOKYMEHTAIINH, IPUJIAraeMo K ’TUM TOBapam



0) B UX MapKUPOBKE

B) Ha UX 3TUKETKax

') BCEMU YKa3aHHBIMH CTIOCOOAMHU

7. TpeboBanust sHEpreTUIecKoi A3PPEKTUBHOCTH HE PACTIPOCTPAHSIIOTCS Ha:

a) KyJbTOBBIE 3[aHUSI, CTPOCHUS, COOPY>KEHUS

0) BpEMEHHBIE IOCTPOMKHU, CPOK CITYKObI KOTOPBIX COCTABIISIET MEHEE YEM JIBA r0J1a

B) OTIEJBHO CTOSIIME 3[aHMSI, CTPOCHHUS, COOPY>KEHUs, 00Ias MIoaab KOTOPhIX
COCTaBIISIET MEHEE YEeM MATHIECAT KBaPATHBIX METPOB

I') BCE IEPEUNCIIEHHOE

8. DHeprocOeperaroias HOJIUTHKA — ITO:

a) IpPaBOBOE, OPraHU3allMOHHOE M (DPUHAHCOBO-3KOHOMMUYECKOE pEryJIMpOBaHUE
JESITeIbHOCTH B 00JIACTH SHEProcOepekeHus

0) peanuzanus JIEMOHCTPAIIMOHHBIX TIPOCKTOB  BBICOKOM  DHEPreTHUECKOM
3 pekTUBHOCTH

B) o0OecrieueHne 0e301acHOro0 COCTOSTHUS OKPY KaloIIe cpebl

I') NOBBILIEHUE YPOBHS 00€CIeUeHNs PECITYOJIMKH MECTHBIMH SHEPropecypcaMu

9. K OCHOBHBIM MOKa3aTessIM, ONpEAENIIEMbIM Ha y3J€ y4eTa TEIUIOBOM 3HEpPruu
MCTOYHUKA TEIUIOTHI, HE OTHOCSATCS:

a) macca (00beM) TEeINIOHOCHUTES

0) cpeaHedacoBas U CPEAHECYTOUHAS TEMIIEPATYpa TEINIOHOCUTENS

B) TEIIOEMKOCTb TEIUIOHOCHUTEJIS

T') CPETHEYaCcCOBOE JIaBJICHUE TETNIOHOCUTEIIS

10. 'ogoBoe moTpeOaeHNe SHEPTUHN PENPUSTHEM CKIIAILIBACTCS U3:

a) pacxo/1a yCJIIOBHOTO TOIIMBA HA TEXHOJIOTUYECKUI MpoIiecc

0) pacxo/ia yCJIOBHOI'O TOILUIMBA Ha IPOU3BOJICTBO TEIIOBOM U JIEKTPUUECKON SHEPTUU

B) NOTPEOIEHUSI SJIEKTPOIHEPTHUH U3 SHEPTOCUCTEMBI

I') BCErO BBILIECTIEPEYUCICHHOTO

Bapuant Ne 2

1. Kakue snepropecypcsl 00xoasTcst fopoxke Bcero (B Poccun)?

a) BOJIOCHAOXKEHHE

0) TeroBasi SHEPTUs

B) BUJI SHEPruu (aTOMHas, TEIJIOBAasl, SJIEKTPUUECKasl, JCKTPOMAarHUTHAs SHEPIUs
WM IpYyrod BUJ SHEPTUN).

I') BOJIOOTBE/ICHUE

2. Ins cocraBiieHus OajgaHca YHepronoTpedaeHrs NpeANpUsTHs HE paCCUUTHIBAIOT:

a) pacxoj JIEKTPO- U TEINIOBON SHEPTUU

0) IpUXOJT AJIEKTPO- U TEIIOBOW SHEPTHU

B) pacxoJ] HEPTUU HA TEXHOJOTUYECKUE HYKIbI

') CTPOUTEINIbHBIN 00BEM 3/IaHUN TTPEATPUATUS



3. Ilpu ompeneneHnr KOJIWYECTBA SJECKTPOIHEPTUU HA MPUBOJ 000PYIOBaHUS BaMm
HE MOHAJI00UTCH:

a) HOMUHaJIbHAsI MOIITHOCTb JIBUTATEIISI

0) mone3Hoe Bpems paboThl

B) KO3 (DHUIMEHT UCTIOIH30BaHUSI MOIITHOCTH DJIEKTPOOOOPYTOBAHUS

T) Ki1acc 3HeprodGPpexTHBHOCTH 000PYIOBAHUS

4. K OCHOBHBIM TyTSM TIOBBIMICHUS DSHEProdPQPeKTHBHOCTH B 00JaCTH
TEIIOCHAOKEHUSI HE OTHOCSTCS:

a) KOMIUIEKCHOE TPUMEHEHHE TEIUIOM3ONAINKN JJIi HAPYKHBIX OIpa)Aaroliux
KOHCTPYKIHMN

0) HUCIOJNB30BAHUE PAIUATOPOB OTOIUIEHHUS C ABTOMATHYECKOM peryisiuued u
CUCTEM BEHTWJISIIUY C QYHKIIMH PEKyIIEpaIiiy TeTlia

B) CHHOKCHHE TIOTEPh Ha ATAre BRIPAOOTKU M TPAHCIIOPTUPOBKH TETLIA

T') HCTIOJIb30BAHNE aBTOHOMHBIX HCTOYHHKOB TETUIOCHA0KCHUS

5. OTMETBTE HEBEPHOE YTBEPIKICHHUE.

a) YCIIOBHOE TOIIMBO MCHOJB3YETCS JIsl CPAaBHEHHS BUIOB TOILJIMBA MEXIY COOOM

0) OcHOBHas XapakTepUCTUKA TOIUIMBA — yJleJbHAs TEIJIOTa CrOpaHUs
(TerIoTBOpHAsS CIIOCOOHOCTB)

B) TermnoTBopHas criocoOHOCTh u3mepsiercs B [/ (Momb-K)

r) TermnoTBopHasi CioCOOHOCTh 1 KT KAMEHHOTO YTJIsl OOJIbIIIE, YeEM Y OEPE30BbIX JIPOB

6. B cui1oBBIX mpolieccax «moje3Hast JHEPTHsh ONpeAeIsIeTCs Mo:

a) CBETOBOMY IOTOKY JIamIl

0) KOTUYECTBY TEIJIOTHI, TOJYYEHHON MOTPEOUTENSIMU HITH TTOJIH30BATEISIMU

B) paboyeMy MOMEHTY Ha BaJly ABUTATENs, PAacXoJly IHEPruu, HEoOXOIAMMOW B
COOTBETCTBHUH C TEOPETHUECKUM PACUETOM MPOBEICHUS 3a/IaHHBIX YCUITUI

I') pacXxojy SHEPIUH, HEOOXOAUMOM JIJIsl IPOBE/ICHUS 3a/IaHHBIX YCIIOBUHN

7. YaenbHOe MOTpeOJeHUE SHEPrMM B HAIlled CTpaHE B CPEIHEM BbILIE, YEM B
Pa3BUTHIX CTpaHAX:

a) B 3-4 paza

0) B 5-6 pa3

B) B 3-5 pa3

r) B 2 paza

8. IlpupocT MUPOBOrO MOTPeOJICHUS, OXKHIAEMOTO B TEUEHHUE CIEAYIOIINX
HECKOJIbKUX JCCATHIICTHI, COCTaBUT:

a) 85 %;

0) 90 %;

B) 65 %;

r) 70 %;

9.K akTMBHOW  SKOHOMHHM  JHEPTrUU  TPUMEHUTEIBHO K  JIEWCTBYIOIIUM



DHEPTETUYECKUM H SHEPTOMOTPEOISIONINM YCTAHOBKAM OTHOCHUTCS:

a) TeIUION30JISILIMS,  TEIJIONMPOBOAHOCTh,  3allPOrPaMMHUPOBAHHOE  YIPABIICHUE
OTOIJIEHUEM U KOHAUIIMOHUPOBAHUEM BO3/lyXa, PErYJIUPOBAHUE HATPY3KH

0) 3anporpaMMHpPOBAHHOE YIMPABICHUE OTOIUICHUEM M KOHAUIIMOHUPOBAHUEM
BO3IyXa, PETYJIMPOBAHUE HATPY3KU

B) TETUTOU3OJISIINS, TETJIOMPOBOTHOCTD, TerIonepeaaya, nobovYHas
TepMoauHamMmuueckast 3 (PeKTHBHOCTD

T') TeTUTON3OJISIITHS, TETJIONPOBOTHOCTD, TerIonepeaaya, noOovYHas
TepMoanHaMHuueckasi 3 (HEKTUBHOCTh, JHEPrOIKOHOMUYECKOE 3/IaHKE

10. icTOYHUKH HEPTUU TOHKHBI 00J1a7aTh CBOMCTBAMMU:

a) OBITh BO30OHOBIISIEMBIMU

0) KOJOTUYECKH YUCTHIMU

B) HE IPUBOJIUTH K IMOTEPE TEIUIOBOM SHEPTHH B OKPYKAIOIIYIO CPEIY

) OBITh BO30OHOBJISIEMBIMU U SKOJIOTMYECKU YUCTHIMU

Tect Ne 2 paznena «CucTeMHBIH MHOTOKPUTEPHAJIbHBIN aHAJIN3 3PPEKTUBHOCTH
(GYHKIIMOHMPOBAHUS XMMHYECKUX MPOU3BOACTB
Bapuant Ne 1

1. UcTouHuKyM SHEPTUN AOIKHBI 00J1aJaTh CBOMCTBAMMU:

a) OBITH BO30OHOBJIIEMBIMU

0) KOJIOTHYECKH YUCTHIMU

B) HE TIPUBOJIUTH K MOTEPE TETUIOBOI YHEPTHUHU B OKPYIKAIOIIYIO CPEIY

) OBITh BO30OHOBJISIEMBIMU U SKOJIOTHYECKU YUCTHIMU

2. K o01iim 3aKkOHOMEPHOCTSIM HEProcOepeKeHUsI OTHOCSATCS:

a) SHEProcOEepeKeHNe U IKOHOMUYHOCTh MPU CO3JIJaHUU CUCTEM TPAHCIIOPTHPOBKH,
PEMOHTOIPUTOTHOCTh KOHCTPYKIIUU, TO3BOJISIONMIAs OBICTPO OOHAPYXUTh M YCTPAHUTH
HETIOJIAJIKK M OTKa3bl B HAJIEKHOM paboTe

0) a¢ddexTrBHAs TEIUIOU3OJIALMS KaHala, HAJEKHO U JOJITOBEUHO padoTaroias npu
YCIIOBHSIX IKCILTyaTaIluu

B) MaJlo€ THIPABIMYECKOE COMPOTUBJICHUE KaHama, MO KOTOPOMY IPOXOIUT
TPAHCIIOPTUPOBKA TETIOHOCUTEIIS, YTO 0OECIIEYNBAET MATyI0 MOIIIHOCTh, 3aTPAYUBAEMYIO
Ha MPOKAYKY TETJIOHOCUTEIS

I') BCE MEPEYNCIICHHOE

3. C yMeHbIlIeHHeM Harpy3Ky HUKE HOMHUHAJIBHON TeMIiepaTypa yXOSIIUX Ta30B:

a) YMEHBIIIAeTCs

0) yBeJIUUYHBaETCS

B) YMCHBIIIACTCS, a 3aTEM PE3KO YBEIIMUNBACTCSI

T') YBEJIMYHUBACTCS, a 3aTEM PE3KO YMECHBIIIACTCS

4. Toproune BOP npezacrasmisior coboi:

a) (pU3MYECKyI0 TETUIOTY OCHOBHBIX M MOOOYHBIX MPOIYKTOB, OTXOJSIIUX Ta30B



TEXHOJOTUYECKUX arperaTon, a TAK:KE CUCTEM OXJIAXKJCHUS UX SJIEMEHTOB

0) MOTEHIMANBHYIO SHEPIUIO T'a30B, BRIXOASIINUX U3 TEXHOJOTMUYECKUX arperaToB C
U30BITOYHBIM JIABJICHUEM, KOTOPOE MOXKET OBITh HCIOJb30BAaHO B YTHJIM3ALUOHHBIX
YCTAaHOBKAX JIJIsl TOJIYYSHUS APYTUX BUJIOB DHEPTUU

B) MOOOYHBIE Ta3000pa3HbIe MPOIYKTHl TEXHOJOTMUYECKUX IPOILECCOB, KOTOPHIE
MOTYT OBITh UCIIOJIb30BAaHbI B KAYECTBE YHEPIeTHUECKOTO MIIM TEXHOJIOTHYECKOTO TOIUIHBA

I') XUMUYECKYIO0 TEIUIOTY OCHOBHBIX M IMOOOYHBIX MPOAYKTOB, OTXOMISIIMX Ta30B
TEXHOJIOTHYECKHUX arperaToB, a TAK)KE CHCTEM OXJIAXKIEHUS UX 3JIEMEHTOB

5. Mopenb MUPOBOM SKOHOMUKH SIBJISIETCS] CPEJICTBOM aHaJIM3a:

a) MEepPCIEeKTUB MUPOBOM SHEPTETUKH

0) MepcrneKTUB MHUPOBOM DHHEPreTUKU M BIMSHUS Ha OKPYXKAIOUIYI0 Cpeay
WCIIOJIb30BAHUS SHEPTETUYECKHUX PECYPCOB

B) NIEPCHEKTUB MUPOBOM SHEPIE€TUKH, BIUSHUS HAa OKPYKAIOIIYIO CPEy UCTIOJIb30BAHNUS
SHEPreTUUECKUX PECYPCOB U MOIUTHYECKUX MEP WM U3MEHEHHUI TEXHOJIOTUI

I) BIUSHUSA Ha OKPYKAIONUIYIO CPENy HCIOIb30BAHUS SHEPIETUYECKUX PECYPCOB U
MOJIUTUYECKUX MEP WUJIU U3MEHEHHUI TEXHOJIOTHIA

6. DHeprocOepexeHue — 3To:

a) COXpaHEHHE Ha 3aIaHHOM YPOBHE MOTPEOJIECHUS YHEPTUN

0) yMEHbILIEHHE TOTPEOJICHHUs] TOIUIMBA, TEIUIOBOM M JJIEKTPUYECKOW SHEPruM 3a
CYeT MX HauboJiee IMOJHOIO0 M PalMOHAIBHOIO HCIOJIB30BaHUS BO BceX cdepax
JEeSATENbHOCTH YEJI0BEKa

B) YMEHBIIIEHUE MOTPEOJICHUs] TOIUIMBA, TEIJIOBOM M AJIEKTPUUYECKOM SHEPruu 3a
CYeT UX HamOoJiee HETOJHOTO U HMPPAlMOHAIBHOTO WCIOJIb30BaHUSI BO Bcex cdepax
NEATEIIbHOCTU YEJI0BEKa

T') OBBIIIICHHE BHIPAOOTKH TETUIOBOM U DJIEKTPUUYECKON IHEPTUU JTIFOOBIMU My TSIMU

7. YnaenbHOe MOTpeOIeHUE PHEPTHMM B HAICW CTpaHE B CPEIHEM BBIIIE, Y€M B
Pa3BUTBIX CTPAHAX:

a) B 3-4 paza

0) B 5-6 pas;

B) B 3-5 pa3

r) B 2 paza

8. DHepreTuyeckas 1ernoyka — 3To:

a) TOTOK JHEPruM OT JI0O0BIYM (MPOM3BOJCTBA) IMEPBUYHOTO JHEpropecypca 1o
KOHEYHOT'O MCIOJIb30BAHUS SHEPTUU

0) IBJKEHHE SHEPrOPECYPCOB B IHEPTOXO3SMCTBE B HAMPABIEHUN OT UCTOYHUKOB K
nOTpeOIsIeMO SHEPTUU

B) 3arac SHEPIruu, HEOOXOAUMBIC JJIS peaTU3aIid MEP TI0 SKOHOMUH €TMHUIIBI SHEPTUN
B 1oJ1 0€3 HeXeNaTeIbHOTO N3MEHEHHS KOJIMYECTBA WM Ka4eCTBA BHIITYCKAEMOM PO TyKITUH

') KOJIMYECTBO PHEPTUH, KOTOpasi Obliia MOTPEOJIeHAa TIPYU TTPOU3BOACTBE MPOTYKIIHH



WJIN BBITIOJTHEHUH PaOOThI

9. [loBbIICHKE TEXHUKO-IKOHOMHYECKHX nokasaresen u pa3BUTHS
TEIJIOPHEPTETUKU MTPOUCXOAUT TIPH:

a) SHEProcOepeKeHNH CUCTEM MPOU3BOJICTBA

0) ONTUMU3ALMH CUCTEM ITPOU3BOJCTBA

B) SHEProcOEPEKEHUH U ONITUMU3AIUU

T) 3 pexTuBHOCTH PAabOTHI OOOPYTOBAHMUS

10. K BO300HOBISIEMBIM 3HEPIETHUYECKUM peCypcaM OTHOCAT?

11. KoagduinmeHT  UCMOJIb30BaHUS ~ BTOPUYHBIX  MaTEpPHANIbHBIX  PECypCoOB
oTnpeesieTcs Kak:

a) OTHOIIIEHHE 00beMa MOTPEOIIIEMBIX BTOPHYHBIX PECYPCOB K OOIIEMY UX KOJINYECTBY

0) oTHOIIEHHE 00BEMA MOTPEOIIIEMBIX BTOPUYHBIX PECYPCOB K MaTEpUAIIbHBIM PECypcam

B) OTHOIIEHHE O0BEMA MATEpUAIBHBIX PECYpPCOB K 00bEMY MOTPEOISIEMBIX
BTOPUYHBIX PECYPCOB

') HET IPAaBUJILHOTO OTBETA

Bapuant Ne 2

1.YnenbHas MaTepruaIoeMKOCTh ONPEAETAETCS Kak:

a) OTHOILIEHHE pacxoja OCHOBHBIX BHUIOB MaTepUaloB (ChIpbsi) HA EIUHUILY
TEXHUUECKON XapaKTePUCTUKU U3 ICITHS

0) OTHOIIEHWE EAMHMIIBI TEXHMYECKON XapaKTepUCTHKU W3JAETUS Ha pacxoi
OCHOBHBIX BHJOB MaTEPHAaJIOB

B) HET MPABUJIBHOTO OTBETA

') BO3MOKHBI 00a BapuaHTa.

2. CpIpbeM HaA3BIBAKOTCS:

a) MPeMETHI MOTPEOICHUS TPYIOCTIOCOOHOTO HACEIICHHUS

0) mnpeaMeTsl TpyJda, Ha TMOJy4Ye€HHWE KOTOPBIX 3aTpaueH Tpya pPaOOTHUKOB
JO0OBIBAIOIIUX OTPACIICH U CEIbCKOTO XO3SIMCTBA

B) CpPECTBA TPyAa A0OBIBAIOIICH MPOMBIIIICHHOCTH

I') HET MPaBUJIBLHOTO OTBETA

3. O6m1as MaTepUaIOEMKOCTh OTIPEIEISETCS KaK:

a) OTHOIIIEHHE PAcXoJa OCHOBHBIX BHUJIOB MAaTe€pHajoB (ChIPbsi) HA (PU3UYECKYIO
€IMHUIlY TOTOBOM NMPOTYKIUU

0) CTOMMOCTb BCE€X MOTPEOJICHHBIX MaTepHUaJbHBIX PECYpCOB, pa3liejeHHAs Ha
CTOMMOCTH TOBAPHOH MPOAYKIINU

B) OTHOIICHWE EIWHMIIBI TEXHUYECKON XapaKTePUCTHKU W3JACTHS Ha pacxof
OCHOBHBIX BHIOB MaTEPHAaJIOB

T') HET MIPaBUJILHOTO OTBETA

4. Ha ckoJIbKO TPYIII U Kakue AenaTcs (pakTopsl mpoliecca pecypcocoepexeHus?

a) 2 rpyMnmbl: CHEIUATbHOTO U KOCBEHHOT'O BO3JEHCTBUS



0) 2 TpyIIibl: NPSMOTO0 U KOCBEHHOTO BO3/ICUCTBUS

B) 2 rPYIIIbI: TPSIMOTO U CIEIM(PUIECKOTO BO3/IEHCTBHUS

r) 3 rpynmbl: IPSIMOTO, KOCBEHHOT'O, CIEU(UUECKOT0 BO3ACUCTBUS

5. BaxxHeMllUM HMHCTPYMEHTOM H3BICKaHUS BHYTPHUIIPOM3BOJICTBEHHBIX PE3EPBOB
HSKOHOMUH U PAMOHATHHOTO MCTIOIB30BAHMS MaTEPUAIIBHBIX PECYPCOB SBIISACTCS

a) PKOHOMHUYECKUN aHaIu3

0) puHAHCOBBIN OTYET

B) OIICHKA TOTPEOHOCTH MPEINPUATHI B MAaTEPUAIBHBIX pecypcax

I') KOJIMYECTBEHHOE U3MEPEHUE

6. O0uIMii pacxo/1 MaTepuaIbHBIX PECYPCOB - 3TO

a) moTpebieHre OT/IEIbHBIX BUJIOB MAaTEPUAIIBHBIX PECYPCOB

0) pecypchl, MPOU3BEJACHHBIE 32 OTYETHBIN TOJT

B) 9TO TOTpPeOJCHWE OTAEIBHBIX BHJAOB WM BMECTE B3ATBIX MaTEPHAIBHBIX
PECYpPCOB Ha BBHITIOJHEHNE BCEH MPOU3BOACTBEHHOM MPOTPAMMBI B OTYETHOM TIEPHOIC

') HET IPAaBUJILHOTO OTBETA

7. UckyccTBO yrpaBiieHHs 3aMlacaMy 3aKII0YaeTCs B:

a) ONTUMU3AIMH OOIIET0 pa3Mepa U CTPYKTYphI 3anacoB TMI]

0) MUHUMH3AIIMU 3aTpaT M0 UX 00CITY>KUBAHUIO

B). obecrnieueHur 3(HPEKTUBHOTO KOHTPOJIS 32 UX JBUKCHUEM

') BCE OTBETHI BEPHHBI.

8 .Uto Oosee Ba)KHO 3HATH JJIS OPTAHHU3AIMN, B KOTOPOI MTPOBOIATCS MEPOIIPUSATHS
110 CHY>KEHHIO SHEprocOepeKeHus ?

a) 9ppeKTUBHOCTH

0) skoHoMuYecKkuii ekt

B) COOCTBEHHBIN KaIlUTAaJl

r) ¥ 3G (PEKTUBHOCTD, M IKOHOMHUYECKHI dPeKT

9. Kakoii u3 cmocoOoB pelieHus MpoOJeMbl HCTOIICHHUS PEeCcCypcoB Haubosee
palMoOHaIbHbBIN?

a) TIOMCK HOBBIX HCTOYHHUKOB TPAAWIIMOHHBIX PECYpCOB M BOBJICUCHHWE HX B
X03IUCTBEHHBIH 000POT

0) Ilepexom Ha HOBBIE BHUIBI PECYpPCOB, CIIOCOOHBIE 3aMEHHUTHh TPATUIIMOHHBIC
pecypcbl

B) MPUMEHEHUE pecypcocOeperaronux TeXHOJOTHN, 00SCTICUNBAIONIUX CHIDKCHHE
MOTPEOHOCTH B pecypcax

I') IOUCK HOBBIX MOCTABIIUKOB, CIIOCOOHBIX 00ECIEUNUTh MOCTABKU

10. Kakoro Ttuma MeroAa ympaBi€HHUs pecypcocOepeKeHHEeM Ha MPEANpUITHH HE
CYILIECTBYET?

a) MH)KCHEPHO-TEXHOJIOTHYECKUE

0) SKOHOMHYECKHE



B) COIHNAIBbHO-TICUXOJOI'MYCCKHUEC

F) ABTOMAaTHUYCCKH

KpuTtepun onieHKH TeCTOBBIX 32 JaHMIA:

1. [TonHOTa 3HAHUM TEOPETUUECKOTO KOHTPOIUPYEMOTO MaTepHalia.

2. KonnuecTBO NpaBUIbHBIX OTBETOB.

[IpomexyTouHas aTTecTalys OCyIIECTBIIAETCS B OpMe IK3aMeHa.

Bonpocsl BIXOAHOT0 KOHTPOJIAA (3K3aMeEH)

1. Duepro-ceipbeBast 6a3za Poccuiickoii deneparui.

2. DKOHOMHYECKHUE aCIEKThI PECYPCOIHEPTOCOEPEIKEHHUS.
3. PecypcoaphekTHBHOCTh B KOHTEKCTE AKOJOTHUECKON O€30MaCHOCTH.
4, DHepreTUYecKuit MeTo . DHTPONUHHBINA METO/I.

5. Amamuz  xumuko —  TexHosormdyeckux — cucteM  (XTC).  Ilpuemsl

pecypcoaneprocoepexenus B XTC

6. Okceprus tema. [lorepu sxcepruu. PacyetHbie (hopMyITbl 17151 TOTOKOB YKCEPTHH.

7. CpipbeBast 0a3a XUMHYECKOU MPOMBILIIIEHHOCTH.

8. SHGPI’GTI/I‘-IGCKI/IC PECYPCHL XUMHUYECCKOM IIPOMBIIIJIICHHOCTH.

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21,
22,
23.
24,
25.
26.
217,
28.
29.
30.
31.

HcTOYHMKY SHEPIUU U pallMOHAJIBHOE UX UCIIOJIb30BaHHUE.

Hcnonbp30BaHne BTOPUYHBIX YHEPIETUUECKUX PECYPCOB.

[ToTpebneHue sHEPTUN B XUMUYECKUX MMPOU3BOICTBAX.

[TpuHIMIIBI KCTIOB30BAHUSI BTOPUYHBIX SHEPTrOMATEPUATBLHBIX PECYPCOB.
OcCHOBHBIE PUHIIUIIBI SHEPTOPECYPCOCOEPEKEHUS TPU BOJOTIOJIH30BAHUH.
VYpasuenue [ ton-Cto0msI.

Pacuér skceprum u €€ coCTaBIIAIOIINX.

Ananu3 3QPeKTUBHOCTH UCIIOIB30BAHUS SHEPTUU TIPU CMEIICHUH MTOTOKOB.
Pexynepanus temna B CII0XKHBIX SHEPrOTEXHOJIOTHUECKUX CXEMaX.
TexHuueckue cpeacTsa yTUIM3AMU TeIla.

HcTOYHMKM SHEPrUU U pAlIMOHATIBHOE UX UCIIOJIb30BAHMUE.
DHEProTeXHOJIOTMUYECKUE CUCTEMBI MCITOJIB30BAHMSI TEIJIOTH XUMUYECKUX PEAKIIUH.
ATOMHBIE SHEPTOTEXHOJOTUYECKUE YCTAHOBKH.

O6mmas oreHka pecypcodhPeKTUBHOCTH.

[Toaxoap! (kpuTepHn) K ONpeaesieHruto pecypcodrhHeKTUBHOCTH.
Axcuomnorus pecypcoddHeKTUBHOCTH.

®opmannonnbid noaxon K. Mapkca.

Kynberyponornuecknit nonxon O. llInenrnepa.

HuBunm3anuonHei moaxon A. ToiHOM.

OtHoreHernueckuit noaxon JI. ['ymunena.

['moGarnbHBII pecypcoIKOIOTHYECKHiA Kpr3uc. KOHIIEus yCTOMYMBOTO Pa3BUTHSI.
['maBHBIE pecypchl, 0OecTieunBaroIIne KU3Hb Ha 3eMIIe.

PerynupoBanue npupo10moap30BaHus U HEAPOIIOJIb30BAHUS.



32. HopmaTrBHO-TIpaBOBOE PErYIMPOBAHUE PA3BUTHUSI BO3OOHOBIISIEMOI SHEPTETHUKH.
33. UHCcTpyMeHTHI [uis OBbIIIEeHUS 3(p(PEKTUBHOCTH UCTIONB30BAHUS PECYPCOB.
IIkaJabl OeHKH 00pa30BaATEeJIbHBIX J10CTHKEHU I

banisl
(utoroBou OcBoenue
. . . TpeboBanus K 3HAHUSIM
PEUTHHIOBOH | KOMIETEeHIN
OLICHKH)
100-85 [IponBunyThiii | OTBETHI Ha MOCTABJICHHBIE BONPOCHI TIOJIHBIE, YETKHE W
YPOBEHb pa3BepHyThle. PemieHuss 3agad  JIOTHMYHBIL, JOKa3aTeNbHbl U
JIEMOHCTPUPYIOT aHATUTHYECKHE W TBOPYECKHE CHOCOOHOCTH
CTY/IEHTA.
84-70 Cpennuii JlaroTcs MoJHBIE OTBETHI HA IIOCTaBIEHHBbIE BOMpOCHL. [Ioka3zaHo
YPOBEHb YMEHUE BBIJEATh IPUUMHHO-CIIECTBEHHBIE CBA3U. [lpu pemenun
3aJa4 JONYIICHbl HE3HAYMTENbHbIE OIIMOKH, WCIPABICHHBIE C
IIOMOIIBIO «HABOJSALIMX» BOIPOCOB MPENOJaBaTENsL.
69-60 bazoBsrit OTBeTbl Ha BOMPOCHI M pEIICHHWs IOCTAaBJICHHBIX 3a7ad
YPOBEHb HE/JIOCTaTOYHO TMoJjHble. Jlormka M MociefnoBaTeNbHOCTh B
pelieHNH 3aJa4 WMEIOT HapylleHus. B oTBeTax OTCYTCTBYIOT
BBIBOJIbI.

HtoroBasi oOlleHKAa BBICTABIACTCS IyTeM MepeBoja HaOpaHHBIX OasioB B
COOTBETCTBHH CO CIEAYIOIIEH TaOIUIICH:

Onenka 1o 5-0ayuTbHOM mIKane Cynma Gaios 3a pasaeist n Onenka ECTS
JK3aMEH

S — «omauunoy 90-100 A
85-89 B

4 — «xopouto» 75-84 C
70-74 D

3 — «yoosremseopumenbHo» 65-69
60-64 E

2 — «HEey0081emBOPUMENLHON Memnee 60 F

Y4eOHO-MeTOAMYECKOEe U MH(POPMALIMOHHOE O0ecliedyeHUe y4eOHOH AU CIUIIIUHBI
OcHoBHas nuTeparypa:

1. 3axapoB M. K. DHeprocbeperatomas pexkrudukanus: yueonoe nocooue / M. K.
3axapoB. — Cankrt-lletepOypr: Jlans, 2021. — 252 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/169047

2. baiitacoB P.P. OcHoBbI 3HeprocOepexeHus: yd. mocobue s By30B / P.P.
baititacoB. — Cankr-lIletepOypr: Jlawp, 2020. — 188 c¢. Pexum pocrymna:
https://e.lanbook.com/reader/book/147311/#2

3. CanoBa T.IO. Tepmuueckue MeToabl MepepabOTKM OPraHUYECKHX OTXOJOB.
Ncrounnku Bo3oOHOBIsIeMoit sHeprun: MmoHorpadus / T.}O. Canora, H.}O. I'pomona, E.A.
I'pomoBa. — Cankr-Ilerepoypr: CIIOI'AY, 2016. — 182 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/162794



https://e.lanbook.com/reader/book/147311/#2

4. JlenucoB B.B. OCHOBBI TpUPOMOINOIB30BAHUS U IHEPrOPeCypCcoCOEPEKCHHUS:
yueb. nmocooue / nox pea. B.B. Jlenuncora. — 2 uzn., crep. — CII6: U3a-Bo Jlans, 2019. -
408 c¢. Pexxum nocrtyma: https://e.lanbook.com/reader/book/113632/#2

JlonoJIHUTENbHAS TUTEPATYpA:

5. Ky3nemoa WN.M., Xapmammumu X.O. OOmas XuMudecKas TEXHOJIOTHS.
OCHOBHBIE KOHIEMIIMU MPOCKTUPOBAHUSI XUMUKO-TEXHOJIOTHYECKUX cHCTeM. — CaHKT-
[TerepOypr: Jlanp, 2014. — 384 C. Pexum J0cTyma:
https://e.lanbook.com/reader/book/45973/#2

IIporpammHuoe o0ecnieuenue u MHTepHET-pecypcehI:

- IpOIIECC  pealu3ali  O0pa3oBaTENbHOW  MpPOrpaMMbl MO  JUCHUIUIMHE
«be3onacHoCTh KU3HEACATEIBHOCTH» B COOTBEeTCTBHM ¢ TpeboBanusmu OC HUAY
MU®U obecneyeH HEOOXOAWMBIM KOMIUIEKTOM JIMLEH3UOHHOTO MPOrPaMMHOIO
obecneuenus « Word», «Power Paint» «Excely;

- IepeUeHb pecypcoB UHGOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu «HTepHeT»
HEOOXOJIUMBIX JJIsl OCBOCHUS TUCIUILINHBI:

- DnekTpoHHas OubnnoTeka oO0pa30BaTENbHBIX M MPOCBETUTEIBCKUX HW3JIaHUM
[OnekTpoHHBIN pecypce]. — Pexxum goctyma: http://window.edu.ru/resource/652/49652,
CBOOO/IHBI.

MarepuajibHO-TeXHHYECKOE o0ecneyeHue Y4eOHOM M CUUIIIMHbI

JlekIIMOHHBIE M TPAKTUYECKUE 3aHSTHS TPOBOASATCA B CIEIUATU3UPOBAHHBIX
ayJIUTOPHSIX, OCHAIEHHBIX MYJIbTUMEAUINHBIM 000pyA0oBaHUEM. MyJbTUMEIUUHBINA KypC
JIeKIUH, BU1€O0(DUIbMBI, MAKETHI U TIJIAKATHI.

Y4eOHO-MeTOAMYECKHE PEKOMEHIAIUN J1JIsl CTY/IEHTOB

1. YVkazanus ons npocayuueanusi 1eKyutl

[lepen HavamoM 3aHATHI BHUMATEIBHO O3HAKOMHTHCS C YUE€OHBIM IIJIAHOM
MIPOBEJCHUS JICKIUI U CIIHCKOM PEKOMEH0BAHHOM JIUTEPATYPHI.

[lepen moceiieHreM o4epeTHON JICKIIUUA OCBEKUThH B MAMSITH OCHOBHBIE KOHIIEIIIIUU
MpoiiIcHHOTO paHee Marepuana. [loAroToBUTH MNpU  HEOOXOAMMOCTH  BOMPOCHI
npenojasarento. He Hago onacatbes, 4TO BOIMPOCHI MOTYT ObITh TPOCTHIMHU.

Ha gnexkuum ocHOBHOE BHUMaHUE CJIEAyeT yAeNnATb He QopMmylaMm u
MaTeMaTUYECKUM BBIKJIAJKaM, & COJEPKAHUI0 H3Y4YaeMbIX BOIIPOCOB, ONPENECICHUSM U
MMOCTaHOBKaM 3a/au.

B mporecce u3ydeHus JEKIIMOHHOTO Kypca HEOOXOAUMO MO BO3MOXKHOCTH YacCTO
BO3BpallaThCs K OCHOBHBIM IMOHATHSIM M METOAAaM pelleHus 3aaad (37€Ch BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUN CTY/ICHTOB).

KenatenbHO UCMONB30BATh KOHCIEKTHI JICKIMM, B KOTOPBIX HCIIOIB3YyETCS
MIpUHSTAs TIPeTolaBaTesieM cucTeMa 0003HauYeHUH.

Jlist Gonee moapoOHOTO M3YyUEHHs Kypca claeayeT paboTaTh ¢ peKOMEHIOBAHHBIMU
JTUTEPATYPHBIMU UCTOYHUKAMHU U BHOBb MOSIBISIOIIMMUCS UCTOYHUKAMU.


https://e.lanbook.com/reader/book/45973/#2

2. Vkazanusa onsa yuacmusi 8 npakmuyeckux 3aHamusx

Ilepen mocemeHUEM MPAKTUYECKOTO 3aHATUSA YSICHUTh TEMY U CAMOCTOSITEIBHO
U3YUYUTH CBSI3AHHBIE C HEW MOHATHS U METO/bI PEUICHUS 3a7a4.

[lepen pemienrieM 3a1ady aKTUBHO Y4acTBOBATh B OOCYKJEHUHU C IpErojiaBaTesieM
OCHOBHBIX IOHSTHN, CB3aHHBIX C TEMOM 3aHATHS.

B npornecce perieHus 3aja4 BECTH AUCKYCCUIO ¢ TIPENOAaBATEIEM O MPABUIBHOCTH
MIPUMEHEHUSI METOJIOB UX PEILICHHUS.

[To BO3MOKHOCTH CaMOCTOSITENIBHO JIOBOJIUTH PEIICHUE MNpeajiaraeMbIX 3a7ad J0
OKOHYaTEIbHOTO UTOTA.

B koHIle npakTHUuecKoro 3aHITHs MPU HEOOXOAMMOCTH BBISICHUTH y TIPEIo/iaBaTelis
HESICHBIE BOIIPOCHI.

OcHOBHBIE pe3yIbTaThI BHITOTHEHHS pa00OThl HEOOXOAMMO pacrevararh.

3. Vkazanus ons eévinonnenuss camocmosmenvHol pabomol

[Tonyuuts y mpenojaBaTessi 3aJaHU€ U CIHUCOK PEKOMEHIOBAHHOW JIMTEPATYPHI.
N3ydeHne TEOPETHMUECKUX  BOMPOCOB  CJIEAYET MPOBOJUTH MO  BO3MOXXHOCTHU
CaMOCTOSTENIbHO, HO TIPH 3aTPYIHEHUSX 00paliaThCs K MPernoaBaTelio.

[ToAroTOBUTH MUCEMEHHBIN OTYET O MPOICTaHHOM padoTe.

[Ipu BeIMOMHEHUU (POHTAIBHBIX 33JaHUM 10 YCMOTPEHUIO TMpernoaaBaTes padora
MOXET OBITh OIlEHEHAa 0€3 MUCHMEHHOIO0 OTYETa Ha OCHOBE OTBETOB HAa KOHTPOJBLHBIE
BOIIPOCHI, PU YCIIOBUH aKTUBHOM CAaMOCTOSTEIbHON paOOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJILHBIE BOMPOCHI.

MeToanuyeckue peKoMeHAaluu JJId penoaaBaresiei

1. Ykazanus ons nposedenus nexyuii

Ha nepBoit BBOAHOM JIEKIIMH ceiaTh 00U 0030p coaepKaHus Kypca U OTMETHTh
HOBBIE METOJbI U MOJXOJbl K PEIICHUIO 3aJa4, PaCCMaTPUBAEMBIX B Kypce, JOBECTU 0
CTYJIeHTOB TpeOoBaHus kadeapbl, OTBETUTH HA BOIIPOCHI.

[Ipy moAroTOBKE K JIEKIIMOHHBIM 3aHATHSIM HEOOXOAUMO MpOJayMaTh IJIaH €ro
MPOBEJICHUSI, COJIEPKaHNUE BCTYNMUTEIHHON, OCHOBHOW M 3aKIIOYUTEILHON YacTH JIEKIIUH,
O03HAKOMUTBHCSI ¢ HOBUHKAMHM Y4YEOHOM M METOJWYECKOW JUTEpaTypbl, MyOJUKAIUSIMU
MEPUOANYECKON TMeYaTh MO TeME JICKIMOHHOTO 3aHATud. llepen M3II0KEHUEeM TEKYIIEero
JEKIIMOHHOTO MaTepuajia HAlMOMHUTh OO0 OCHOBHBIX HWTOTaX, JOCTUTHYTHIX Ha
npeapiaymux Jiekuusax. C 3Tol 1enbl0 3aJaTh HECKOJIBKO BOIPOCOB ayAWUTOPUHU U
OCYIIECTBUTH BHIOOPOUHBIN KOHTPOJIb 3HAHUS CTYJICHTOB.

B Xxone JNEeKIMOHHOTO 3aHATHS MpenojaBaTelb JOJDKEH Ha3BaTh TeMy, Y4eOHBIE
BOIPOCKI, 03HAKOMUTH CTYJICHTOB C MEPEUYHEM OCHOBHOW M JOTIOJHUTEIHHOUW JTUTEPaTyphI
1o TeMme 3aHsATus. PackpbiBasi cojiepkanue yueOHbBIX BOIIPOCOB, aKIIEHTUPOBATh BHUMAHUE
CTYJICHTOB Ha OCHOBHBIX KAaTETOPHSX, SBICHUSX U TMPOIECCaX, OCOOCHHOCTSIX WX
npoTekanusi. PacKpbIBaTh CYIIHOCTh U COAECPKAHUE PA3IMUYHBIX TOUYEK 3PEHHS U HAYYHBIX
MO/IXO/I0B K OOBSICHEHUIO TE€X WJIM UHBIX SBICHHUHA U MPOIIECCOB.



Cnengyer apryMeHTHPOBAHO OOOCHOBaTh COOCTBEHHYIO TO3HUIIMIO IO CIIOPHBIM
TeopeTuueckuM BorpocaMm. I[IpuBoauth mnpumepbl. 3anaBaThb MO X0y HU3JIOXKEHUS
JIEKIIMOHHOTO MaTepuaja pUTOPUYECKHE BOMPOCHl U CaMOMYy JaBaTh Ha HUX OTBET. DTO
CIIOCOOCTBYET aKTHBHU3AIMM MBICIUTEIBHON JESITENIbHOCTU CTYACHTOB, MOBBIIICHUIO HX
BHHMaHUs M MHTEpeca K MaTepuay JEKLHH, ee cojepkanuto. llpenogasarens A0mKeH
PYKOBOJIHUTH pPabOTON CTYAEHTOB IO KOHCHEKTUPOBAHUIO JIEKIMOHHOTO Marepualia,
MOJYEPKUBATh HEOOXOJMMOCTh OTPAKEHHSI B KOHCIEKTaX OCHOBHBIX IIOJIOKEHUN
M3y4aeMoil TeMbl, 0COOO0 BBIIENSSA, KATETOPUAJIbHBIN annapar. B 3akiounTensHOl yacTu
JEKIMH HeoOXoaumMo c(opMylIupoBaTh OOIIME BBIBOJBI IO TEME, PACKPHIBAIOIINE
coJiepKaHUE BCEX BOMPOCOB, MOCTABJIEHHBIX B JIeKIUU. OOBSBUTH IJIAH OYEPEIHOTO
NPAKTUYECKOTO 3aHSTHS, J1aThb KpPAaTKUE PEKOMEHJAlUU IO TMOJTOTOBKE CTYJIEHTOB K
cienyromed gekuuu Omnpenenutb MECTO W BpeMs KOHCYJbTAallMHU —CTYACHTaM,
MO>KEJIaBIIUM BBICTYIIUTH C IOKJIaJaMU U peepaTami.

Ha nocneaneit nekuuu yneautsh Bpems g 0030pa Hanbosee BaXKHbBIX MOJ0XKCHUH,
PacCMOTPEHHBIX B Kypce.

2. Vkazanus ons npogedenuss npaxmuyeckux 3aHAmui.

[Ipy 1OArOTOBKE K MPAKTHUECKOMY 3aHSTHUIO MPENOJaBaTEN0 HEOOXOIUMO
YTOYHUTH TUIaH €ro MPOBEICHUS, MPOAYyMaTh (HOPMYIUPOBKUA M COAECpKaHUE YUEOHBIX
BOIIPOCOB, BBIHOCHMBIX Ha OOCYKJE€HHE, O3HAKOMHUTHCS C HOBBIMU NYOJIMKALUSAMH I10
TE€ME€ MPaKTUYECKOTo 3aHATHS. MOXHO 3aBECTH pabdO4yl0 TeTpajb, B KOTOPOW yUYHUTHIBATH
MOCEIIAEMOCTh 3aHITHI CTYJICHTaMH U OLICHUBATh MX BBICTYIUIEHUS B COOTBETCTBYIOIIMX
Oayax.

Oxas3plBaTh METOAMYECKYIO IIOMOIIb CTYAEHTaM B IIOJATOTOBKE JOKJIAN0B H
pedepaToB MO aKTyalbHBIM BOIpocaM o0OCyXJIaeMoil TeMbl. B Xone mpakTHuecKoro
3aHSATAS BO BCTYIUTEIBHOM CIIOBE PACKPBITh TEOPETHUECKYI0O U MPAKTHYECKYIO
3HaYUMOCTb TE€MBI 3aHATHSI, ONPEIEIUTD MOPAIOK €TI0 POBEIACHHUS, BpeMsi Ha 00CyKIeHUE
KaKJI0TO y4eOHOro BOMpoca.

J1aTh BO3MOKHOCTB BBICTYIIUThH BCEM JKEJIAIOIINM, a TAKXKE MPEI0KUTh BBICTYITUTh
TEM CTyAEHTaM, KOTOPbIE IO TEM WJIM UHBIM MPUYUHAM MPOMYCTUIIN JEKIIMOHHOE 3aHITHE
WIM TPOSIBISIIOT MACCUBHOCTH. LlenecooOpa3Ho B Xxone 0OCYX)AeHHsI y4eOHBIX BOIPOCOB
3a71aBaTh BBICTYNAIOIIMM WU ayJAWUTOPUU AOMOJHUTEIbHbIE M YTOUHSIOIIME BOIPOCHI C
LENbI0 BBIACHEHUS HMX TMO3MIMH MO CyIIEeCTBY 00cyxnaeMbix mnpodsem. I[loowmpsTs
BBICTYIUIEHHSI C MECTa B BHUAE KpAaTKUX JIONMOJIHEHUHW W TOCTAaHOBKU BOIIPOCOB
BBICTYMAIOIIMM M TpernojaBarento. B 3aKkiouuTeNIbHON 4YacTh MPAKTUYECKOTO 3aHSATHUS
ClelyeT TMOJIBECTM €ro MTOTH: JaThb OOBEKTUBHYIO OIEHKY BBICTYIUICHUN KaXKJI0TO
CTYJIEHTa U y4eOHOU rpymnbl B HEJI0M. PacKpbITh MONOKUTENbHBIE CTOPOHBI U HEIOCTATKU
MPOBEJICHHOI0 MPAKTHUUECKOTO 3aHsATUsl. OTBETUTHh HA BONPOCHI CTYJeHTOB. Ha3Bath TeMy
OUYEPETHOIO 3aHATHS.

3.Vkazanus no konmponio camocmosamenvrou pabomol CmyoeHmos



[To ycMmoTpeHuto mpemnojaBaTesns 3aJaHUE HA CAMOCTOSTENIbHYIO paboOTy MOKET
OBITh MHAMBUYAJIHHBIM HIH (DPOHTATBHBIM.

[lpy wWcmoONB30BaHMM HMHAUBUAYAIBHBIX 3aJaHWil TpeOoBaThb OT CTYyJEHTa
MICbMEHHBIN OTYET O MPOAETaHHOI padoTe.

[Tpu nmpumeHeHnu (PPOHTANBHBIX 3a/laHUN BECTU KOJJICKTUBHBIE OOCYXICHHS CO
CTYJCHTaMH OCHOBHBIX TEOPETUUYECKHUX MOJIOKEHUH.

C 1enpi0 KOHTPOJS KauecTBa BBITIOJHEHHS CaMOCTOSITENIbHOM paboThl TpeOOBaTh
WHANBUAYAIbHBIE OTYETHl (IOMYCTUMO BMECTO TMHCHbMEHHOTO OTYeTa MPUMEHSTh
MHIMBUAYaJIbHBIE KOHTPOJIBHBIE BOIIPOCHI).

[Iporpamma coctaBieHa B cooTrBeTcTBuM ¢ TpeboBanusmu OC HUAY MUDU u
y4eOHBIM TIJIAaHOM OCHOBHOM 00pa30BaTENIbHONM MpOrpaMMBbl IO HAMIPABJICHUIO MOATOTOBKHU
18.03.01 «XumMuueckast TEXHOJIOTHUSD.

Pabouyto nmporpammy coctaBui —7 JOLIEeHT, ['epacumoBa B.M.

Peniensent et nouenT, 3yoosa H.I'.

[Iporpamma omo6pena Ha 3aceganun YMKH 18.03.01 «Xumudeckass TEXHOJIOTHS
ot 15.11.2021 rona, mpotokos Ne 2.
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[Ipencenarens yueOHO-METOIMYECKON KOMUCCUU v Yepnosa H.M.



