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JOLICHT Kadeapsbl Teosiornu U HeTera3oBoro aena bessepxas E.B.

Pabouas mporpamma qucummiuHbl ['a3oxumus yTBepxaeHa Ha 3aceJaHUH Kadeapbl reoorun
u He(rerazoBoro aena nporokoi Ne 9 or 28 mas 2026 r.

3aBenyroumii kadenpoit 2
TeOJIOTHH U He(pTera30BoOro jena: éﬂ) v Henucona S.B.

© OI'BOY BO «CaxI'V»



1. Heab 1 3aa1a4m JMCHUTLIAHBI

Heap JUCHMNJMHBI — TOJYYeHHE 3HAHUM  OCOBPEMEHHBIX  HAayKOEMKHX
BBICOKOTEXHOJIOTHYHBIX JHEProcOEepEraroInuX IPOIEeCCOB Ta30XMMHH, HAMPaBICHHBIX Ha
npeoOpa3oBaHue CHIPHEBOM 0a3bl OTEYECTBEHHON HEPTETra30XMMHUUYECKOM OTpaciu.

3agauu AMCHMILIMHBI:

1) wu3yueHue COBPEMEHHBIX METOJOB XHWMHUYECKOW TMepepadOTKH YIIIEBOAOPOIOB,
BXOJISAIINX B COCTAB MPUPOJIHBIX U TIOIMyTHBIX HE(DTSHBIX Ta30B;

2) dopmupoBaHUe yMEHHS pa3pabOTKU pallMOHAIBHOTO cioco0a MoMydeHus TOIIIUB U
XUMHUYECKHUX TIPOAYKTOB U3 TIepepadaThIBAEMOro rasa;

3) ¢opmupoBaHHE HABBIKOB OIIEHKH MPUMEHHUMOCTH MPOAYKTOB, IMOJIYYaeMbIX MpPH
nepepadboTKe yTIICBOIOPOJTHOTO CHIPHSI.

2. MecTO AUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

Hucimnmua B1.B./IB.02.02 «I'a3oxumus» OTHOCHUTCS K 3JIEKTHBHOM yactu [IB.2
«Iucuurmael (MoayaH) yueOHOTO TIaHay.

s ycremHoro OCBOGHHSI JaHHOM JUCIMIUIMHBL, HEOOXOAUMBbI C(HOPMHUPOBAHHBIE
3HaHus W3 aucuuiuinH:  OOmas  xumust, Heopranuueckas xumus, MeTposorus,
cTanaapTuzamus u cepruduxanus, Pusnyeckas xumus, Komnoumgnas xumus, Teopus u
METO/BI 3aLUTHI OT KOPPO3UU 0OBEKTOB He(TerazoBoi oTpaciu, TeopHs U METObl 3aIUThI
OT KOppO3UHM OOBEKTOB HedTerazoBod orpaciu, DU3HKO-XMMHUYECKHE METOAbl aHaIu3a
TOBapHBIX ITPOJYKTOB.

OcBoeHMe JaHHOW TUCHUIUIMHBI HEOOXOAHMMO JJIsi HOCIEAYIOLIEr0 M3yYeHHUs TaKuxX
JUCLMIUIMH, Kak: MoJenupoBaHue XUMHKO-TEXHOJIOTMYECKMX IIPOLECCOB, TexHosoruu
XpaHEHUs U TPAaHCIOPTUPOBKH MpupoAHoro raza u Hegtu, Karanuz B HedrenepepaboTke,
Huskoremneparypubsle mporecchl  nepepaboTku ra3a, OCHOBBI NPOEKTUPOBAHUS U
obopynoBanue HedTenepepadbaTHIBAIOIIETO 3aBO/AA, TEXHOJOTHS CMa30YHBIX MaTepUalioB,
TaKxe /Ui cOopa MaTepHasa U HamuCaHHsl BHITYCKHOW KBaTU(HUKAIIMOHHON paboThI.

3. (I)opanyeMble KOMIICTCHIMHU U HHAUKATOPLI UX TOCTHKEHUA ITO TUCHUILJIMHE

Koanbl Conep:xxanue KoMneTeHIIHT Kon n HaumeHoBaHUe HHAUKATOPA
KOMIIETEeHI[MH JOCTHKEHHUS KOMIIETEHIIUI
IIKC-4 CriocobeH oCcyecTBIATh [IKC-4.1 3Haer  OCHOBBI  KOHTpPOJA
KOHTPOJIb KQ4E€CTBA ChIPbA, KadecTBa CBIPbS, KOMIIOHEHTOB
KOMIIOHEHTOB U BBIIIyCKa€MOH | BBIILyCKa€MOM IPOLYKIUU
MPOJTYKIIAN I[IKC-4.2 [IpoBoaut " OIICHUBAaET
pe3yabTaThl HCCICIOBAHUN

SKCTICPUMEHTOB HUCIBITAHUS TEXHUKH U
TEXHOJIOTMH B MTPOU3BOACTBE MPOAYKIUH, B
TOM YHCJIe HOBOH
IIKC-4.3 Bnaneer HaBBIKAMH
OCYIIIECTBIICHUS KOHTPOJISI KAYeCTBA ChIPhS,
KOMITIOHCHTOB M BBIITYCKAEMOU NPOYKIIHHI

4 CTpyKTypa U coepKaHue TUCUUILIUHBI
4.1 CTpykTypa IMCUHILIHHBI

OO0mass TpPyAOEMKOCTh JUCHUIUIMHBI COCTaBJISCT 2 3a4eTHble eauHuIbl (72
aKaJeMHYECKHUX YacoB).



Tpya0eMKOCTh, akajl. 4acoB

Bun pabotsl

8 Cemectp Bceero

O0mas Tpya0eMKOCTh

72 72

KonTakTHasi padora:

28 28

Jlexuun

12 12

JlaGopaTopHbIe pabOTHI

12 12

CamocrosiTenpHas pabora:

- MOATOTOBKA JIOKJIA/I0B, pedepaToB

- TOATOTOBKA MYJIbTUMEAUNHBIX MPE3CHTAIIUN

- IOMCK U 00pabOTKa CTATUCTUYECKON MHPOPMALIUU
- HalyMcaHue KOHCIEKTa

44 44

KonrtaktHas pabota B TMEpUOI TEOPETUIECKOTO
o0ydeHust (MMPOBEACHUE TEKYIIUX KOHCYJIbTAMA |
WHIMBHUIyaJIbHAs paboTa co CTYJACHTAMU)

KonTakTHass pabota B TMEpPUOJ MPOMEKYTOUHOU
arrecranud  (MIPOBEIEHUE KOHCYJIbTAIlMH  Tepen
9K3aMCHOM )

KonTposb 3HaHmi

Hrorosas popma KOHTpOJISA

3auer

4.2 Pacnpenesienue BUA0B Pad0ThI M X TPYA0EMKOCTH 10 pa3aejiamM JUCHUIIIMHBI

Pasgen nucuunuel/ BHIB1 yueGHOI paGoTEI @DopMBbI TEKYILIETO
TEMBI (B wacax) KOHTPOJISI
yCIeBaeMOCTH,
KOHTaKTHas 5 MIPOMEKYTOYHOU
Ne 9 E aTTeCTAalluN
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Pasnen 1. OcHosublEe | 8 1 1 6 Huckyccust, 6uii-
1 | cBegeHUsT O TPHUPOIHBIX omnpoc
raszax.
Paznen 2.  OchHoBubie | 8 | 1 1 6 PedeparuBnbrii
HaNpaBJICHUS 0030p
2 | HCTIIOJIE30BAHUSI Hu
nepepadoTKU MPUPOIHBIX
rasoB
Pazmen 3. TIloarotoBka | 8 | 2 | 2 4/- 6 - | O6cyxneHue
3 | npuUpOHBIX rasoB K JIOKJIaJ10B,
repepadoTKe. TECTUPOBAHUE
Pa3nen 4. Paspenecnue | 8 2 2 6 baui-onpoc,
4 | yrIIeBOJOPOIHBIX Ta30B o0cyxeHue
Mpe3eHTalNi
Pasnen 5. Crabmwmmsamustu | 8 | 2 | 2 8 PedeparuBHbIit
5 | mepepaboTka ra30BBIX 0030p, TUCKyCCHUs
KOHIIEHCATOB
6 | Pazgen 6. Tepmuueckue u | 8 2 2 6 baum-onpoc,




TCPMOKATAIIUTHICCKUC OGCY)KI[GHI/IC

MpEeBpaLICHHS] HU3IINUX Mpe3eHTalHi
napauHOBBIX
YTJIEBOJIOPOOB.
Paznen 7. Oxkucnurensubie | 8§ | 2 | 2 6 bnuu-onpoc,
- | MpeBpalCcHHs oOcy>KJeHHe
ra3000pa3HbIX Npe3eHTAINHA
YTJIEBOJIOPOOB.
YcTHbIM, TIO
3auer
onjeram
Uroro: 72 12 | 12 | 4/- 44 | -

4.3 Conepxanue pa3iesioB IUCHUIITHHBI

Pa3nea 1. OcHOBHBIE CBeleHHS 0 IPHPOJHBIX ra3ax.

3HaveHHE MPUPOHBIX Ta30B B ASKOHOMUKE. COCTaB M CBOMCTBA MPUPOIHBIX Ta30B U
ra30KOHJEHCAaTOB. TpaHCHOPTUPOBKA NPUPOAHBIX Tra3oB. CoaepkaHuWe U 3HAYEHUE
JMUCUUIIMHBI, W €€ B3aUMOCBSI3b C JPYTMMH €CTECTBEHHBIMU HayKaMu. |eHIEeHIIUU
pa3BuTHs ra3oxuMuu B Poccuu u 3a pyoexom.

Pasgen 2. OcHOBHbIE HalpaBJIeHHs HCIOJB30BAaHMA U IepepadoTKH
NPHUPOIHBIX I'a30B

CoBpeMmeHHOe cocTosiHHEe TazomepepadoTrku B Poccuu. TpeOoBaHus K KayecTBY
TOBapHOTO MPUPOTHOTO ra3a U MPOAYKTOB Ta30MepepadOTKH.

Pasznen 3. [loaroroBka npupoaHbIX ra3oB K nepepadorke.

OuucTka ra3oB OT MExaHUYECKUX Mpumecei. Ocylika NpUpOJHbIX YTIE€BOAOPOIHBIX
razoB. OuncTka Ta30B OT XWUMHYeCKHX mpumecedd. [IpousBomcTtBo cepbl  u3
CEPOBOIOPOACOACPKAIINX [a30B.

Pasnen 4. Pa3znesieHue yriieBoJopoIHbIX Ira3oB

W3BnedyeHne JKUOKUX YIIEBOAOPOJHBIX KOMIIOHEHTOBH3 MPHUPOAHBIX Ta30B.
[Ipoteccrl pazieneHus yriaeBOJAOPOIHBIX Ta30B. MeTOAbI MOMYyUYeHUs TeIusn3 MPUPOTHBIX
ra3os.

Pazjnen 5. Crabuiaun3anus U nepepadoTkKa ra3oBbIX KOHAEHCATOB

Crabunusanusi razoBoro OeH3uHa. CTaOuiu3anus ChHIPOrO ra3oBOT0 KOHJAEHCATa,
BBIHOCUMOTO Ta30M U3 CKBaXHHBL. (OUHCTKA Ta30BBIX KOHJIEHCATOB OT CEPHUCTHIX
coenuHeHni. [lepepaboTka ra3oBbIX KOH/IEHCATOB B TOBAPHBIE TOIUIHBA.

Pasnen 6. TepMuueckue UM TePMOKATAJIMTHYECKHE TNpPeBPAllleHUs] HU3MINX
napaguHOBBIX YIJIEBOIOPO/I0B.

[Ipou3BOACTBO aneTWiIeHa W3 YTIEBOJOPOAHOTO ChIphs. [IpOM3BOACTBO HUBIINX
onepunoB. Kartanutuyeckoe nperuapupoBanue mnapa@uHOBBIX yrieBogopogoB C4-C5.
TexHomorHs MPOU3BOJICTBA TEXHUYECKOTO yTiiepoia (Caxm).

Pa3nen 7. OkuciauTesbHbIe NPeBpaLleHNs Ta3000Pa3HbIX YIJ1€BO0POI0B.

Okucienre HU3MUX TapadUHOBBIX YIIIEBOAOPOa0B. CHHTE3-Ta3 U XHUMHUYECKHE
OPOAYKTHl Ha €ro ocHoBe. I[IpoM3BOACTBO KHCIOPOACOAEPKAIIUX TMPOAYKTOB U3
ra3000pa3HbIX 0Je()UHOBBIX YIIIEBOIOPOIOB.

4.4 TeMbl U IU1aHBI JIA0OPATOPHBIX 3aAHATHI

Ne Ne paznena HaumenoBanmne npakTuueckux/jgadoparopubix | O0beM B

n/n JTUCIUTINHBI 3aHATHI gacax




Pazgen 1. OcHOBHEBIE
CBEICHUS 0

MIPUPOJHBIX ra3ax.

3anamue 6 gpopme cemunap

Bompocs! qyist o6cysxnenust:

1. MupoBble TeHAeHIH repepaboTku He(TH U Ta3a,
HedTe- U razoxumMuu. Vcnonb3oBaHue MOMYTHOTO
He(TSIHOTO ra3a u rnepepaboTka ra3a B LEJIOM.
TenaeHuy pa3BUTHSI MUPOBOM HE(TETa30XUMUH.

2. OCHOBHBIE CBEJIEHUS O IPUPOIHBIX I'a3ax.
3HayeHUe MPUPOJHBIX ra30B B 3KOHOMUKE. COoCTaB 1
CBOICTBa NPUPOAHBIX FA30B U Fa30KOHAECHCATOB.

3. TpancnopTHpOBKa MPUPOAHBIX Fa30B.
ConepxaHue U 3HaUEHUE TUCLUIUINHBL, U €€
B3aUMOCBS3b C IPyTUMH €CTECTBEHHBIMH HAyKaMHU.
TenneHuu pa3Butus ra3oxumuu B Poccuu u 3a
pyoeKOM.

Paznen 2. OcHoBHbIE
HaIpaBJICHUS
UCTIOJIb30BAHUS
nepepadboTKu
HPUPOAHBIX
ra3oB

n

Paboma 6 epynnax ¢ nyoauunou npezenmayuetl
pe3ynibmamos:

OmnpeneneHre KOMIOHEHTHOTO COCTaBa MPUPOJIHOTO
ra3a MeTOJIOM I'a30BOi xpomarorpaduu.
HccnenoBanue npouecca OUMCTKU IPUPOIHOTO rasa
OT CEepOBOJIOPOA U YIIIEKUCIIOTO rasa.

Pacuet u ananus napameTpoB cenapanuu
HIPUPOAHOTO rasa.

W3y4yeHne TEXHOIOIMH OCYIIKH IPUPOJHOTO rasa.
N3yuenne TeXHOIOTUH KPHUOTEHHOM mepepadoTKu
IIPUPOJIHOTO ra3a Jyis MOJIy4EHHs CKMKEHHOTO
npupoHoro raza (CIII).

HccnenoBanue npouecca KOHBEPCUU TPUPOIHOTO
ra3a B CUHTE3-ras3.

Pacuer u ananus nporecca Moyy4eHus KUAKUX
yIJI€BOAOPOAOB U3 MPUPOIHOIO rasza (Iporecc
@®uiepa-Tpomnima).

W3yueHne TeXHOJIOTUM IPOU3BOACTBA METAHOJIA U3
IIPUPOJIHOTO Ta3a.

HccnenoBanue npoiiecca NojydyeHus: BOJAOPOAa U3
IIPUPOJIHOTO Ta3a.

Pacuer n ananus nokasareneit 3pPpeKTUBHOCTH
MCIIOJIb30BaHUs IPUPOJTHOTO ra3a B YHEPIETHKE.
[TpoayKTUBHOCTB T'a30BbIX CKBa)XHMH. 3aIachl rasa.
['my6unHBIE TPOOBI MIacToBol HePTU. Pesxumbl
SKCIUTyaTaluy HePTSIHbIX MIacToB. OCyIeCTBIECHNE
CAMKJIMHT IIpoLiecca MPH dKCIUTyaTalluu
ra30KOHJICHCATHBIX MECTOPOXAeHNH. [IpombIcioBas
cemapanus. AGCopOIus U JeCopOIus.

Paznen 3. IloarotoBka
IPUPOAHBIX Ta30B K
nepepaboTKe.

3anamue 6 ghopme cemunapa (pazo0p KOHKpemHvlX
cumyayuti)

1 TIpoayKTHMBHOCTH ra30BbIX CKBa)KHMH. 3aIachl
rasza. [ myOuHHbIE TPOOBI MIIACTOBON HEPTH.
PesxxuMbl dKCIUTyaTanu HEQTSHBIX IUIACTOB.
OcyiecTBieHUe CaWKIUHT TIpolecca IpH
IKCIUTyaTaIlH ra30KOH/ICHCATHBIX
MECTOPOKACHUM.

2

3 IlpomeicioBas cemapamus. AOcopOuus




JECOpOIIHSL.

4 Pa3zpaboTka anropuTMma pacyeTra TeMIIepaTyp
TOYEK POCHI YTIIEBOJOPOAHBIX Ta30B IO BJare
Y YTJIEBOJOPOAAM NPHU U3BECTHOM COCTAaBE U
JNABJIEHUW I8 PA3IMYHBIX  YCJIIOBHUM
XpaHEeHUs U

5 TpaHCIOPTUPOBKH.

Pasnen 4. Pasnenenue
YTIIE€BOIOPOAHBIX
rasos.

Paboma 6 epynnax ¢ nyoauunot npezenmayueti
pe3yIbmamos:

KomnpeccrnoHHbIN METOT pa3iesieHUs
YIJIEBOJIOPOIOB.

[IpencraBuTh 1 000CHOBATH METOOJIOTHIO
pacyeTos:

1. U3mepenue u pacuet $ha3oBbIX

COOTHONIEHUH B YCIIOBUSX PAaBHOBECHUS st
MHOTOKOMITOHEHTHBIX CMECEH.

2. Pacuetsl pacxoaa u cxxarus. M3mepenus pacxona
rasa.

MIPUMEPHBIE BOIIPOCHI:

[IpencraBuTh 1 000CHOBATH PE3YIbTATHI PACUETOB:
1. 3smepenue u pacueT $Ha30BbIX COOTHOIICHUI

B YCJIOBUSIX PAaBHOBECHS [ MHOTOKOMITOHEHTHBIX
CMECEH.

2. Pacuetsl pacxona u cxkatusi. 3mepenus pacxoaa
rasa.

1  AncopOrmoHHBIM METO pazzaeneHus
YIJIEBOJIOPOJIOB.
2 Pasnenenue YIJIEBOAOPOIHBIX ra3os.

W3Bneuenne  KUIKUX  YIJIEBOJOPOAHBIX
KOMIIOHEHTOB M3

3 npupoansix razos. llponeccsl paspeneHus
YIJI€BOAOPOAHBIX ra3oB. MeTo bl MOITy4YEHUs
reJIns U3 NPUPOAHBIX ra30B.

4 Crabwimzauus U 1nepepaboTKa Tra30BbIX

KOH/ICHCATOB.

5 Cralunu3anus ra30BOro O€H3MHAa.

6 Crabunuzanus CBIPOTO ra3oBoro
KOHJIEHCATa,  BBIHOCUMOTO  Ta3oM W3

CKBaXXHMHbI. O4HCTKA

7 Ta30BbIX KOHAEGHCATOB OT  CEPHHUCTHIX
COEJMHEHUI. [TepepaboTka ra30BbIX
KOH/ICHCATOB B TOBApHbIE

8 TommmBa. Crabwimzauus U mnepepaboTka

ra30BBIX KOH/IEHCATOB. Cradunnsanus
ra3oBoro OeH3uHa.
9 Crabunuzanus CBIPOTO ra3oBOTO

KOHJCHCAaTa,  BBIHOCUMOTO  Ta30M U3
cKkBaXkrHBI. O4ncTKaA ra30BBIX

10 KOHIEHCATOB OT CEPHUCTBIX COEAMHECHUU.
[TepepaboTka Ta30BBIX KOHJCHCATOB B
TOBapHBIE TOIUIHBA.

11 MeTtoibl HU3KOTEMIIEPATYPHOI KOHICHCAIIUH




U PEKTU(DHKAITUH.

Paznen 5.|3anamue 6 ghopme kpyenozco cmona
CT3.6I/IJ-H/I33.HI/IH u 1. AnHamm3 cocTaBa ra30BOTO KOHJICHCATA.
NepepaboTKa ra3oBbIX 2. Pacyer OCHOBHBIX TIOKa3aTejeld KadyecTBa
KOH/ICHCATOB. ra3oBOro KOHJEHcara. }
3. MHccnenoBanue mnporuecca OJHOCTYIEHYATOU
peKTU(UKAIINY Ta30BOT0 KOHJCHCATA.
4. WzyueHuwe  mporecca  JABYXCTYNEHYATOMN
peKTU(UKAIINY Ta30BOT0 KOHJCHCATA.
5. BinusiHHe TEXHOJOrMYECKHX MapamMeTpoB Ha
3pPEKTUBHOCTh PEKTHU(PHUKAIMKA  Ta30BOTO
KOH/ICHCATa.
6. OnTuUMH3aLUs PEKUMOB pabOTHl YCTaHOBKHU
MOJIFOTOBKU I'a30BOr0 KOHJEHCATA.
7. Ounctka ra3oBOro KOHJIEHCaTa oT
CEpOBOIOPOJa U MEPKAIITAHOB.
8. TMomyuenue CTaOUIBLHOTO ra3oBOro
KOHJIeHCaTa U3 HECTaOUIBHOTO.
9. Ompenenenue ONTUMAJIBHOTO cocTaBa
CTaOUITM3MPOBAHHOTO Ta30BOr0 KOH/IEHCATA.
10. Ucnonp3oBaHne  MOOOYHBIX  MPOIYKTOB
nepepaboTKU ra30BOro KOHAEHCATA.
Paznen 6.|Paboma 6 epynnax ¢ nyoauunol npezenmayue
Tepmuueckue U|pe3yn1bmamos:
TEPMOKATATUTHUECKHE 1 Tepmuueckue W  TepMOKaTAIUTUYECKUE
MpEeBpaIICHUS] HU3LIUX MpeBpalICHUsS HUBIINUX napauHOBBIX
napauHOBBIX YTJIEBOI0OPOIOB.
YIJIE€BOIOPOIOB. 2 HpOI/I3B OJACTBO allCTHIJICHA us3
YTJIE€BOIOPOIHOTO CHIPBS.
3 IlpousBoacTBo HU3IINX OJIE(PHHOB.
Karanutuueckoe NeTUIpUpPOBaHHE
napaduHOBBIX yriaeBoaopoaoB C4-C5.
4 TexHoyorusi NPOU3BOJACTBA TEXHUYECKOIO
yraepozaa (Caxw).
5
Paznen 7.|Paboma 6 epynnax ¢ nyboauunoi npezenmayueil
OKHCIIUTEIIBHEIC pe3yibmamos:
NpeBpaleHHs 1 TexHOJOTMU ra30XUMHH.
ra3006pasHBIX 2 Ilomy4yeHue cUHTE3-rasa.
3 IIpouecc @umepaTpomnina.
YITICBOZOPOIOB. 4 TIpounecc MTO u MTP.
5 TlepcriekTuBHBIE pa3pabOTKH.
6 OkucnuTenbHbIC MIpEBpAILICHUS
ra3000pa3HbIX YTIIEBOAOPOIOB.
7 OkxucneHue HU3INX napaUHOBBIX
YIJIEBOJIOPOJIOB.
8 CuHTEe3-ra3 U XMMHYECKHUE MPOIYKTHl HA €T0
OCHOBE.
9 IlpousBoacTBo KHUCJIOPOJCOAEPKAIINX

NPOAYKTOB M3 Tra3000pa3HBIX OJEPHHOBBIX
YTJIEBOJIOPOJIOB.




[UTOrO |

5. O0pa3oBaTesibHbIE TEXHOJOTHU

OKUCIUTENbHBIE

Ne HaumeHoBaHue Buabl yueOHbIX
N Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH
n/n pasjaeja 3aHSTHI
1. Pasnen 1. OcHOBHEIC Jlexnus BBonnas nekmus-undopmanms ¢
CBCJICHUS O HCTIOJIb30BAHUEM ITPE3CHTAIINH
IIPUPOJIHBIX ra3ax. JlaboparopHoe Kpyribiii cron (auckyccusi)
3aHATHE
CamocTrosrenbHas KoHcynbTupoBanue u nposepka
pabora JIOMAIIHUX 3aJJaHUI MTOCPEICTBOM
3JIEKTPOHHOM ITOYTHI
2. Pa3nen 2. OcHOBHEIE Jlexnus [IpoGnemMHas TeKIus
HalpaBJICHUS JlaboparopHoe Pabora B rpynnax c my6an4yHon
HCIIOJIb30BaHUS U 3aHATHE Npe3eHTAIUEH PE3yIHbTATOB
nepepaboTKu CaMmocTosTenbpHast [Ton6op u aHaIM3 CTATUCTUIECKUX
MIPUPOAHBIX pabora JIaHHBIX
ra3oB
3. Pazgen 3. IloaroroBka Jlexus Jlekuus-0Oecena ¢ UCIIOJIL30BAHUEM
MIPUPOIHBIX Ta30B K KOMITBIOTEPHBIX U
nepepaboTke. MYJIbTUMEAUINHBIX CPEICTB
00yUYeHHS
JlabopatopHoe Pa300p KOHKPETHBIX CUTYyAIIHi
3aHATHE
CaMocTosTenbpHas KoncynpTupoBanue u npoepka
pabora JIOMAIITHUX 33/IaHUH TTOCPEICTBOM
DJICKTPOHHOM IOYTHI
4. Pasnen 4. Paznenenune Jlexknus [TpobneMHuas nexmus
YTIICBOAOPOIHDIX Jlaboparopnoe PaGora B rpynmax ¢ myOonuaHoOH
Tasos. 3aHATHE Mpe3eHTAlNe Pe3yIbTaTOB
CaMocTosTenbpHas [TonOop u aHaMU3 CTATHCTUYECKUX
paboTa JTAHHBIX
5. Pazgen 5. Jlekmus Jlexius-0Oecena ¢ MCIONIb30BaHUEM
CraOum3sanus u KOMIIBIOTEPHBIX U
nepepadoTKa ra30BbIX MYJIbTUMEAUINHBIX CPEICTB
KOH/IEHCATOB. 00yUYCHHS
JlaGopatopHoe Kpyrmsriii cton
3aHATHE
CamMocTosTebpHas KoncynpTupoBanue u npoepka
pabora JIOMAIIHUX 3aJaHUI MOCPEICTBOM
3JICKTPOHHOM IIOYTHI
Pazgen 6. Jlexuus Jleknus-0Oecena ¢ UCIIOJIL30BAHUEM
Tepmuueckue u KOMITBIOTEPHBIX U
TEPMOKATATUTUUECKHE MYJIbTUMEAUINHBIX CPE/ICTB
MpPEBPAICHHS HU3IIUX 00yUYCHHS
6. napauHOBBIX JlaGopatopHoe Pabota B rpynmnax ¢ myOJu4HOM
YTJIEBOJIOPOIOB. 3aHATHE Mpe3eHTAlNe Pe3yIbTaTOB
CaMocTosTenbpHas [TonGop u aHanMU3 CTAaTUCTUYECKUX
paboTta JTAHHBIX
7. Pazgen 7. Jlekuus Jlekus-0Oecena ¢ MCIONIb30BaHUEM

KOMIIBIOTCPHEBIX U




IpeBpaeHUs MYJIbTUMEIUIHBIX CPEICTB
ra3000pa3HBIX o0yueHus
yTJIEBOAOPO/IOB. JlaGopatopHoe Pabora B rpynmnax ¢ myOJIu4HOM
3aHATHUE Ipe3eHTalMel pe3yIbTaToB
CamocrosarensHass | IlonOop v aHanM3 CTAaTUCTUYECKUX
paboTa JIAHHBIX

6. OueHounbie cpeacTBa (MaTepuabl) ISl TeKylIero KOHTPOJSA YyCIeBaeMOCTH,
MPOMEKYTOYHOI aTTeCTAINU 00YYAIOIINXCSH

6.1. KOHTpOJII)HI)Ie BOIIPOCKHI IJIsI IPOBEACHUA TCKYILIECI0 KOHTPOJIsA

1. Ha «xakue rpynmel KilaccuPUUIMpPYeTCs  MPOAYKLHUSA, BbIpaOaThiBaeMas
Hara3onpoMBbICIOBBIX u ra3zonepepadaThIBAIONINX yCTaHOBKax? Kparko
OXapaKTePU3YHUTEKaXKAYIO TPYIILY.

2. HazoBuTe xapakTepHble TPU3HAKH KOMIIOHEHTHBIX COCTABOB MPUPOIHBIX Ta30B.

3. HazoBuTe npumepHbie PU3NKO-XUMUYECKUE XapaKTEPUCTUKH Fa30BBIX KOHJ/IEHCATOB.

4. KakuM TpeOoBaHUSIM JIOJKHBI OTBEUYATh MOKA3aTEIN KaueCcTBa TPAHCIIOPTUPYEMOTO
M0 MarucTpaIbHBIM I'a30MPOBOJAM TOBAPHOT'O MIPUPOIHOTO raza?

5. dns xakux ueneit B LLDJTY orpannumnBaercs copepkaHue MeTaHa U yTaHa’?

6. HazoButre oOmactu mnpumeHenus [IDIIY wu BbIgeNCHHBIX HW3 HEE Y3KUX
YTIIEBOJOPOAHBIX (PpaKIHii U MHAUBHIYTLHBIX YTIEBOIOPOJIOB.

7. Haz0BUTE TOCTOMHCTBA M HEOCTATKU CXKIXKEHHOTO ra3a Kak MOTOPHOTOTOILINBA.

8. o kakuM Kiaccu(hUKAIMOHHBIM MIPU3HAKAM PA3IMYAIOTCS Ta30BbIe KOHICHCATHI?

9. Kakum TpeboBaHUsAM JOJKHBI OTBEUATh MOKa3aTeNld KayecTBa CTA0MIBLHOTO Ta30BOT0O
KOH/JIEHCAaTa U rouemMy?

11.  Ha3oBurte oCHOBHBIE MPOIYKTHI, IOJTyYaeMbIe U3 Ta30BOr0 KOHJCHCATA.

12. Jns xakux 1ened MCHOJIb3yeTCsl CHKIKEHHBbIM mnpuponHbiii raz? Kakwue
MPOLIECCHI OCYIIECTBIIAET 3aBOJI 110 CHKMXKEHUIO TPUPOJIHOTO raza?

13. Kaxue x0510a1pHbIE HUKIIBI CIIOJIB3YIOTCS B HACTOSIILIEE BPEMSI ISl COKUKEHUS
MPUPOJIHOTO raza?

14. Kak xpaHuTcs CKWKEHHBIM nOpuponaHblii ra3 (meraH)? Kparko onummure
KOHCTPYKLIHUU MTPUMEHSIEMbIX XPaHUJIHILL.

15. Jaiite onpenenenue (GppakiMOHHOMY COCTaBY HE(TH, ra30BOr0 KOHJEHCATa W
He(TenpoayKTOB.

16. Jaiite onpenenenue Gppakuu HeTH, Ta30BOr0 KOHACHCATAa U HEPTEIIPOTYKTOB.

17.  Kakue cymectByloT (hpakiMOHHBIE COCTaBbl He(TH, ra30BOr0 KOHJAEHCATa U
HEPTETIPOYKTOB?

18. Kpatko oxapakrepusyiite ux.

19. Jaiite  ompeneneHue  IUIOTHOCTH  HeTH, Ta30BOr0  KOHACHCATa W
HedrenpoaykTa.

20. OT KaKkMX MapamMeTpoB 3aBUCHUT IUIOTHOCTh HEPTENPOIYKTOB, HAXOAALIMXCS B
MapoBOM WK Ta3000pa3HoH (aze?

21.  Jlns yero B MHXXEHEPHBIX pacyeTax HMCIOJIB3YIOTCS KOHCTAHTHI (ha3oBOro
paBHOBecHS?

22. ]l Kakux pacyeToB HEOOXOAWMO MpeABApUTEIHHOE ONpeAeTICHUE SHTAIBIHMA
He(dTH, Ta30BOTO KOHJIEHCaTa U He(YTETPOTYKTOB?

23.  lloyemy mNpHpOIHBIA Tra3 JOJDKEH OBITh OYMIIEH OT KHCIBIX KOMIIOHEHTOB
(cepoBoOpOIa U TUOKCHA yTiepoa)?

24. 22. Kakue rpymnmnsl IpoLeccOB IPUMEHSIOTCS AJI1 OYUCTKU NPUPOAHOIO raza ot

KHCJIBIX KOMIOHEHTOB? JlaliTe nx KiaccupUKaIuio.



25.  Kakue TpeboBaHMS MNPEABABISAIOTCA K aOcopOeHTaM Ui OYMCTKM Ta3a OT
KHCJIBIX KOMITOHEHTOB?

26.  Kakue ¢usnueckue abcopOSHTHI IPUMEHSIOTCS JJISI OUUCTKU MPUPOJHBIX T'a30B
OT KHUCIIBIX KOMIOHEeHTOB? Ha3oBuTe nx npeumyiiecTBa U HeJJOCTATKH.

27.  Kakue xumudeckre aOCOpOEHTHI MPUMEHSIOTCS U OYMCTKU MPUPOIHBIX T'a30B
OT KHUCIIBIX KOMIOHEHTOB? Ha3oBuTe ux npeumymiecTBa U HeJJOCTATKH.

28.  Onummre XUMU3M XEMOCOPOIMH KUCIIBIX KOMIIOHEHTOB aJIKaHOJIAMUHAMH.

29. s kakol 1enu B TEXHOJOTMYECKOW CXEME IMPOLECCa AMUHHOM CEPOOYUCTKH
rasa puMeHseTCs SKCran3ep (BbIBETpUBATENb)?

30. OxapakTepu3yiuTe BIUSHHAE OCHOBHBIX TEXHOJIOTHUECKHX  IapaMeTpPOB

XeMocopOIuu (TeMrneparypa, JaBJlIeHHe, KPAaTHOCTh Mojgauu (IUPKYJISIUN) abcopOeHTa u ap.)
Ha CTEMEeHb OYMCTKH T'a3a OT KUCIIBIX KOMITIOHEHTOB.

31.  Ha3oBuTe npu4MHBI BCIIEHUBAHMs pacTBopa abcopOeHTa B Mpolecce aMUHHOU
CEPOOYHUCTKH T'a3a U Mepbl OOPHOBI C 3TUM SIBJICHHEM.

32. Uro sBusercs LENbI0 TEXHOJIOTMYECKOTro pacuera abcopbepa yCTaHOBKU
XeMOCOPOIIMOHHOM OYMCTKH ra3a OT KMUCIbIX KOMIIOHEHTOB?

33. B kakux ciaydasx NpUMEHSIOT (pu3nyeckyro abcopOLMIO AT OYMCTKH ras3a oT
KHCIIBIX KOMIIOHEHTOB?

34.  Kakume mnpouecchl NPUMEHSAIOTCA JUIs OTOCH3MHUBAHUS NPUPOAHOTO rasza?
JaiiTenx xinaccupuKaIuio.

35.  Jaiite omnpeneneHHE IpoLeccy  HHU3KOTEMIIEpATypHOM  cemapaluuu |

OXapakTepu3ylTe BIMSHHE OCHOBHBIX  IApaMeTpOB  (TEMIEpaTypbl, [aBJICHUS W
COCTaBaMCXOJHOI0 raza) Ha 3 PEeKTUBHOCTH ITOTO MpoLecca.

36.  Maiite ompezaeneHue TMpoleccy HU3KOTEMIIEPAaTYpHOH KOHJAEHCAUU U
OXapakTepu3yiiTe BIUSHHE OCHOBHBIX IIapaMeTpoB (TeMmmeparypbl M JaBJCHHs) Ha
3¢ (PEeKTUBHOCTH ATOTO TpoIIecca.

37. B uyeM 3awioyaeTrcs Ha3HAu€HHUE PEKTU(UKAMOHHBIX  KOJOHH  JUIs
JeMeTaHW3aINY U JIEATaHU3AIMH HA YCTAHOBKAX HU3KOTEMITEPATypHOU KOHIEH AN ?

38. B uem 3akmodaercss OCOOCHHOCTh  IpoOllecca  HU3KOTEMIIepaTypHOU
peKTH(HKAINY TIepeT MPOIIECCOM HU3KOTEMITEpaTypHOU KOHIEHCAIINH?

39.  Uro sBusercs OBUXKYILEH CHIION B mporecce abCoOpOIIMOHHOTO OTOSH3UHUBAHNUS
MIPUPOJIHOTO raza?

40.  Yro Ha3bIBaeTcs, KOX(PGHUIMEHTOM H3BJICUCHHS KOMIIOHEHTAa U3 HPUPOAHOTO
rasa npu ero abcopounonnom oroeH3uHnBanuu? Jlaiire onpenenenue.

41.  KakuM TpeOOBaHUSAM JOJDKHBI OTBEYATh aOCOPOEHTHI Ui U3BJICUEHHUS TSAKEIBIX
YTIEBOJAOPOAOB U3 TPUPOIHOTO ra3a?

42.  OxapakTepu3yiTe BIMSHUE OCHOBHBIX (DaKTOpOB (TeMIepaTypbl, JaBJIEHUS,
KpaTHOCTU TMojAauyu (LUUPKYJISAIUM) U (U3MKO-XMMHYECKHUX XapaKTepUCTUK abcopOeHTa,
KOJINYECTBA TEOPETHUECKUX TapeloK, CKOPOCTH Tra3a, yJEeJbHOIO pacxoja OTIapHBAOLIETO
areHTa) Ha MOKa3aTeN Iy MPOIEeCCOB a0COPOITUH U IECOPOIIHH.

43.  OObsicHuUTe Ha3Ha4YCHHE ab6copOLMOHHO-0TIIAPHON KOJIOHHBI npu
a0bCcopOIIMOHHOM OTOSH3WHUBAHUHU TIPUPOJTHOTO ra3a.
44. C Kkakoll 1enbl0 TPUMEHSETCS TEXHOJOorMyeckas cxema alcopOmuu ¢

MpeABAPUTEIIbHBIM OTOCH3WHUBAHUEM (M3BJICUEHUEM OYTaHOB U MEHTAHOB) CHIPHEBOTO Ta3a M
HACBILIIEHUEM METaHOM M 3TaHOM Tolero abcopoenra?

45. HazoBuTe menp TEXHOJOTMYECKUX pacueToB abcopbepa um jgecopbepa Ha
yCTaHOBKax abCcOpOLMOHHOTO OTOEH3UHUBAHUS TPUPOJIHBIX Ta30B.

46. B kakoMm ciydae mnpuMEHSIETCS TMPOLEeCcC aJCOPOIMOHHOIO OTOCH3UHHUBAHUS
MIPUPOJIHOTO raza?

47. HazoBuTe Ha3HaueHHWE YCTAaHOBOK CTAOWMJIM3aIMU Ta30BBIX KOHJECHCATOB M
001acT MPUMEHEHHUS MOTy4YaeMbIX IPOAYKTOB.



48. Kakne wmerompl HUCHONB3YIOTCS MAJisi CTAOMIU3alliy Ta30BBIX KOHJEHCATOB?
Kpartko oxapakrepusyire ux.

49.  HaszoBuTe MpeUMyIIECTBAa U HEAOCTATKH CTAaOMIM3AIMM ra30BbIX KOHJICHCATOB B
peKTU(UKAIMOHHBIX KOJIOHHAX Mepe]] IPYTUMU crioco0aMu cTaOuIN3auu.

50.  Ha3oBuTe mnpuuUMHBI BOJOPOJHOW KOPPO3MM METAJUIOB NpU HepepadoTke
CEPHHUCTBIX Ta30BbIX KOHJIEHCATOB.

51.  Kakme wMeToApl MPHUMEHSIOT Ha YCTaHOBKaX CTaOWJIM3allMM  Ta30BbIX
KOHJIEHCATOB TSI 3aIIUTHI 000PYI0BaHUSI OT KOPPO3HUH?

52. Ha3oBute ob6nacTu NpPHUMEHEHHS TEXHHYECKOTO YIJIEpoJa M €ro OCHOBHBIE
MOKa3aTeIn KauecTBa.

53.  JlaiiTe KpaTKyl0 XapaKTEpUCTHKY CBbIpbs, NPUMEHSIEMOro il IPOU3BOACTBA
TEXHUUYECKOI'0 yIiIepo/a.

54. Onumwure XMMHU3M UM MEXAHU3M IOJyUYEHUsI TEXHUYECKOTO yIiIepoa.

55. HazoBute cmocoObl moiMydeHHs] TEXHHUUYECKOro yriepoja U KpaTko
OXapaKTEpU3YyHTE UX.

56. B kakoM ciydae mpUMEHSIOT KaHaJIbHbIN (AU(dy3UOHHBIIN) crIOCO0 MOIyYeHUS
TEXHUYECKOro yriepoa?

57. Onummre npouecc NoIy4YeHusl aleTUiIeHa 3 MeTaHa.

58. UTo Takoe rOMOT€HHBIM MUPOIHU3?

59. JlaiiTe XapaKTEpUCTUKY MPOLIECCY TPHUPOIIHU3.

60. Kaxue Bbl 3HaeTe HOBbIE BU/IbI TUPOJIHU3A.

61.  Kak noxyyator Oytaauen?

62. Ilouemy B HacTosllee BpeMs BO3HHMKJIA HOTPEOHOCTh B IPOU3BOJACTBE
CUHTETUYECKUX KUIKUX TOIUIMB U Bogopoaa?

63.  Kakume craaum BKIIOYaeT B ce0sl TEXHOJIOTUS TOJYYEHHS CHHTETHYECKUX
AKHUJIKUX TOIJIUB U3 IPUPOJIHOTO raza?

64.  Onummre XMMHU3M CHUHTE3a YIJIEBOAOPOJOB 10 MeTony Puiepa-Tpomnia.

65. Kakue xaranuzatopsl npumeHsitorcs B npouecce @uimepa-Tponma? Jlaiite um
KpPaTKyl0 XapaKTEPUCTHUKY.

66. Onumure XMMHU3M MOJTYUYEHHs BOJOPO/ia KOHBEPCHEN BOASIHOTO Trasa.

6.2. KoHTposbHbIC BONPOCHI M 3aJaHHMA [JIsi NPOBEACHHUSA INPOMEKYTOYHOM
arrecranuu. [IpumepHbIii nepeyeHb BONMPOCOB K 3a4eTy

1 AHanu3 COBPEMEHHOI'O COCTOSIHUSI Ta30XUMHUH.

2 AHamu3 COBPEMEHHOI'O COCTOSIHUSI IIPOLIECCOB M TEXHOJOTMYECKOro oQopmiieHus
MPOLIECCOB ra30XUMUHU.

3 H3ydeHne TeopeTHYECKUX 3aKOHOMEPHOCTEH KaTAIUTUYECKHX IPOLIECCOB MepepaboTKH
ra30B 1 I'a30BbIX KOHJICHCATOB.

4 Cocras npupoaHoro raza. Knaccudukanus.

5 V3BneyeHne NHIMBUTyaTbHBIX KOMIIOHEHTOB U3 ra3a: y/B

6 V3Bneuenue MHIMBUIYaIbHBIX KOMIIOHEHTOB 13 ra3a: Tejiuii

7 VI3Bnevyenue nHAMBUIYaIbHBIX KOMIIOHEHTOB U3 ra3a: a3oT

8 M3BiedeHne MHAMBUyalbHBIX KOMIIOHEHTOB U3 ra3a: cepa

9 TpancnopTrpoBKa ra3oB 1 ra30BbIX KOHJICHCATOB

10 XpaHeHue ra3oB U ra3oBbIX KOHJEHCATOB

11 IIponeccel CxMKEHUs Ta30B

2 Karanu3zaTopsl 1 XUMHU4ecKHe nporecchl cuate3a @uiepa -Tpomia

13 Karanu3zaTopbl 1 XUMUYECKHUE MTPOLIECCHI CUHTE3a alleTHIICHA

14 KaranuzaTopsl 1 XUMHYECKHE TIporiecchl cuaTe3a MThO

15 OkucuTenpHBIC IPOIIECCH MePEePadOTKH y/B Ta30B.



16 TeMmbl, BBIHOCMBIE HAa CAMOCTOSTEIbHYIO IIPOPAOOTKY
17 Y nanenue BoApI U3 ra3za: MEMOpPaHHBIA METO/T

18 Dxonoruueckue npoodIeMbl ra30XUMUN
19 Ipouecc Knayca. Xpanenue cepsl.
20 TpyOompoBOIHBIN TPAHCTIOPT rasa.

7. Cuctema OLICHMBAHUS IVIAHMPYEMBbIX Pe3y/IbTATOB 00y4eHHs

dopma KOHTPOJIS 3a oHy padoty
MuHuM. Makec. Bcero
0asIoB 0aJLJI0B
Texkyuii KOHTPOJIb:
- onpoc 5 bannos 10 b6annos 50 b6annos
- yuacmue 8 OUCKYCCUU HA CeMUHape 5 bannos 10 b6annos 10 6annos
- N0020MOBKA NPe3eHMAUUU 5 bannos 10 b6annos 10 6annos
- camocmosimenbHas paboma 5 bannos 10 b6annos 10 6annos
ITpomexxyTounas arrecranus (1ecmuposanue) 10 bannos 20 bannos 20 6annos
HToro 3a cemecTp 100 6annos

8. YueOHO-MeToqMYecKOe U HH(POPMALMOHHOE 00ecieYeHUue TUCIHILIMHBI

8.1 OcHoBHas JIMTEpaTypa

CononoBa, H. JI. Xumuueckass TexHoJoOrHs nepepaboTku HedTH U Taza : ydeOHOe
nmocooue / H. JI. Conomoma, JI. A. XamukoBa. — Kazanp : Kazanckuii HarmoHaJIbHBIN
UCCJIEIOBATENIbCKUN TEXHOJIOrMUeckuil yauBepeureT, 2012. — 120 c. — ISBN 978-5-7882-
1220-3. — Texkct : snexrponnsiii // [ludposoii obpazoatenpubli pecypc IPR SMART :
[caliT]. — URL: https://www.iprbookshop.ru/62720.html (nara o6pamenus: 24.09.2024).

Cadun, P. I'. Texnonorus nepepaObOTKH APEBECHBIX OTXOIOB B T'€HEPATOPHBIM Ta3 :
monorpadus / P. I'. Capun, H. ®@. Tumepbaes, 3. I'. CarrapoBa ; non pemaxmmend JI. I'.

[lleBuyk. — Kazanp : KazaHCKuIl HallMOHAJIBHBIM HCCIEIOBATEIbCKUM TEXHOJIOTHUYECKUH
yauBepcuret, 2014. — 116 c. — ISBN 978-5-7882-1697-3. — TekcT : 3JIeKTpOHHBIA //
[Mudposoit  obOpazoBarenvHbiii  pecypc IPR SMART : [caiir]. —  URL:

https://www.iprbookshop.ru/64017.html (gara obpamenus: 24.09.2024).
Paxmarymuna, A. [1. XuMuueckas TEXHOJIOTHS TIEpepabOTKH Ta30BOTO CHIPhS. XUMUS

cuHTe3-raza : ydeOHoe mocodbue / A. Il. Paxmarymnuna, [[. B. beckpoBubiii. — Kazanb :
Kazanckuil HalmoHaIbHBIA HMCCIEAOBATEIbCKUNA TEXHOJIOTMYECKUN yHuBepcurter, 2017. —
160 c. — ISBN 978-5-7882-2149-6. — Tekct : osnekrponnsld // Lludposoit
00pa3zoBaTeNbHBIN pecypc IPR SMART : [caitT]. — URL:

https://www.iprbookshop.ru/79594.html (nara obpamenus: 24.09.2024).
Tapanosa, JI. B. Dkcrutyaraius obopyaoBanus nepepaboTku He)TH U rasa : yueOHoe

nocobue / JI. B. TapanoBa, E. O. 3emnsuckuii. — Tromens : TIOMEHCKUI WHAYCTpUAIbHBIN
yuuBepcutet, 2017. — 113 ¢. — ISBN 978-5-9961-1591-4. — TekcT : 3JM€KTpOHHBIN //
Hudposoit  obpazoBarensubiii  pecypc IPR SMART : [caiit] —  URL:

https://www.iprbookshop.ru/83748.html (nara obpamenus: 24.09.2024).

Capuno, M. 1O. Teopernueckue OCHOBBI pacyeTa MalIMH W anmnapaToB mepepaboTKu
HedtH ¥ Taza : yueOHoe mocodue / M. FO. Capuios, K. JI. PybnioBa. — KomMcomosbck-Ha-
Amype : KomcoMoubckmii-Ha-AMype rocyaapcTBeHHbI yHuBepcureT, 2019. — 61 c. —
ISBN 978-5-7765-1410-4. — Texkcr : anextponnsiii // Lludpooit oOpazoBaTenbHbI pecypc
IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/102103.html (maTa oOpamieHwus:
24.09.2024).

3amoposker, E. II. Ilpomeccel u 000OpyAoOBaHME B TEXHOJOTHSX MOJITOTOBKH H
nepepaboTKH yIIIeBOIOPOaHBIX Ta3oB : MoHorpadwus / E. I1. 3amopoxern, H. A. lloctak, E. E.
3amopoxern. — Mocksa, Bomnorna : Uadpa-Uuxenepus, 2021. — 600 c. — ISBN 978-5-




9729-0723-6. — Teker : snextponnslii // Lludposoit oOpazoBatenbHbIl pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/114958 html (mara oOparmieHus:
24.09.2024).

Texnonorust nepepaboTku HepTH W raza : ydeOHoe mocoOue / cocraBurenu E. H.
WpamkuHa [u ap.]. — Tomck : Tomckuit nonutexHndeckuil yausepeuret, 2021. — 172 ¢. —
ISBN 978-5-4387-0974-9. — Texkcr : anextponnsiii // [ludpooit oOpazoBaTenbHbI pecypc
IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/134306.html (mata oOpamienwus:
24.09.2024).

YepkacoBa, E. U. Texnomorun nepepaboTku HepTH M rasza. 3ajjaud U YIPaKHEHUS :
yuebHoe nocobue / E. . Yepkacosa, H. JI. Cononosa, b. P. Baranos. — Caunkr-IletepOypr :
[Ipocnext Hayku, 2024. — 240 c. — ISBN 978-5-906109-80-4. — TekcT : 31eKTpOHHBIN //
[Mudpposoit  obOpazoBarenbHbli  pecypc IPR SMART : [caiit] —  URL:
https://www.iprbookshop.ru/138639.html (nata obpamenus: 24.09.2024).

8.2 /lomosHMTe/IbHAS JIUTEPATypa

[TormyTHelii HedTanoit r1a3 B Poccun. «CoxuraTh Henb3s, mnepepadbaThiBaTh!»
AHAJTUTHYECKUH JIOKJIaJA 00 DSKOHOMHUYECKHX M OKOJOTHYECKUX W3JCPKKAX COKUTAHUS
normyTHoro HedTsHOTO Ta3a B Poccuu / I1. A. Kupromun, A. F0. Kamxuaukos, K. B. Koun [u

ap.] ; mon penakumer 0. KanunumyeBa. — Mocksa : BecemupHbiil poHI AMKON NPUpPOAbI
(WWF), 2013. — 88 c. — ISBN 978-5-9901107-9-3. — Tekcr : anekrponssiit // Lludpooit
00pa3zoBaTeIbHBIN pecypc IPR SMART : [caiT]. — URL:

https://www.iprbookshop.ru/64692.html (nata oopamenus: 24.09.2024).

XaiiOoymuuH, A. A. ArperaTuBHO-KMHETHUYECKAs YCTOMUNBOCTh OCTATOUYHBIX MPOAYKTOB
nepepabotku HedTu : MoHorpadus / A. A. XaitOymiun, A. A. MyxamenzsHoBa. — MockBa,
Bonorapa : Undpa-Unxenepus, 2024. — 152 c¢. — ISBN 978-5-9729-1937-6. — Tekcr :
anekTpoHHbIH // Llndposoit obpazosarensHsblil pecypc IPR SMART : [cait

PymsnieB, A. B. YHuBepcaibHBIEC TETUIOBBIE MUKPOPACXO0IOMEPHI Ta3a : MoHoTpadus /
A. B. PymsnueB. — Kanununrpany : bantuiickuil ¢enepanbHblii YHUBEPCUTET UM.
Nmmanyuna Kanra, 2011. — 204 ¢. — ISBN 978-5-9971-0117-6. — TekcT : 351€eKTpOHHBIH //
[ludpposoit  obOpazoBarenbhblii  pecypc IPR SMART : [caiit] —  URL:
https://www.iprbookshop.ru/23945 html (mara ob6pamenus: 24.09.2024).t]. — URL:
https://www.iprbookshop.ru/143500.html (zata o6pamenus: 24.09.2024).

8.3 IIporpamMmHoe odecnieyeHue
1. Windows 10 Pro;
2. WinRAR;
3. Microsoft Office Professional Plus 2013;
4 Microsoft Office Professional Plus 2016;
5.Microsoft Visio Professional 2016;
6.Visual Studio Professional 2015;
7.Adobe Acrobat Pro DC;
8. ABBYY FineReader 12;
9.ABBYY PDF Transformer+;
10. ABBYY FlexiCapture 11;
11. TIporpammuoe obecrieuenne «inter TESSy;
12. CnpaBouyHo-nipaBoBas cuctema «Koncynsrant [Ltocy, Bepcus «3KcmepTy;
13. TIO Kaspersky Endpoint Security;
14. « Anturuaruat.BY3» (unTepHeT - Bepcusi);
15. « AHTHIUIarKaT - UHTEPHETY.

8.4 Ilpodeccnonasibubie 6a3bl JaHHBIX U MH(pOPMALHOHHBIE CIIPABOYHbIE
CHCTEMbI COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTHii



1. Hnrepner — pecypc: CnpaBouHo-npaBoBasi cucremMa «Koncynprant Ilnrocy
(http://www.consultant.ru);

2. MWurepuer — pecypc: http://www.iprbookshop.ru/ DnekTpoHHO-OMOTHOTEUHAS
cuctema «IPR BOOKSy;
3. HatepHer — pecypc: www.biblioclub.ru/ DnekTpoHHO-OMONMHMOTEUHAs cHCcTEMa

«YHUBEpPCUTETCKAss OMOIMOTEeKa OHIAHHY;

4. Unrepner — pecypc: http://e.lanbook.com/ DnexTpoHHO-OMOIMOTEYHAs] CHCTEMa
YHuBepcurerckast oubnuorexa «Jlaub»;

5. UuTepHer — pecypc: https://cntd.ru DnekTpoHHBIN (OHI HOPMATUBHO-TEXHUYECKOU U
HOPMAaTHUBHO-TPABOBOM MH(POPMAIINH.

6. Unrepuet-pecypc: https://petroleum.su/razrabotki/?ysclid=mlechsamgz288310327
Caiit Uacturyta xumuun PAH Cubupckoe otaenenne

7. MWutepHer-pecypc: https://ngv.ru/ HedrerazoBas BepTukanp - HaIMOHaIbHBIN
OTpPacJIeBOM KypHAI

8. Unrepuet-pecypc: https://oilcapital.ru/ Oilcapital.ru Bce HoBoCcTH 0 HedTH U rase B
Poccun u Mupe

9. MWurepuer-pecypc: https://chemtech.ru/ Xumuueckas TexHuka — KypHal
ExxeMecsuHbIi MEKOTpaCIEBOM KypHaJ

10. UuTepHet-pecypc: https://www.neft-product.ru/ Hegtb-IIpoaykr.py - HedTerazonblit
noptan Topro,as omaaka no HepTu U HeTenpoayKTaM

11. Hnrepuet-pecypc: http://www.anchem.ru/’' ANCHEM.RU Poccuiickuii XUMHKO-
AHATUTUYECKUIN OpPTAI

12. Unrepuer-pecypc: https://neftemir.ru/ Mup nHedrenponykroB HayuHo-TexHHUUECKUI
KypHAI

9. OOecneyeHne 00pa3oBaTeJbLHOIO Mpouecca AJasi JUIl € OrpaHUYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIU/I0B

VY4eOHble UM Yy4yeOHO-METOAMYECKHE MaTepuaybl i CaMOCTOATEIbHOW pabOThI
o0yyaromuxcss U3 YMClia WHBAIMIOB U JIMIl C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 370pPOBbS
(OB3) mpenocraBisitorcss B Qopmax, aJaNTHPOBAHHBIX K OrPAaHUYEHHUSIM HUX 370POBbSI U
BOCTIPHUSTHS HHPOPMALIUK:

JInst caenbIX B craboBUASAIITNX

- JeKuuu Oo(pOPMIISIOTCS B BHUJE 3JEKTPOHHOIO JOKYMEHTA, JOCTYIHOIO C IOMOIUIbIO
KOMITHIOTEpA CO CIEIMATN3UPOBAHHBIM ITPOTPAMMHBIM 00€CIIeUeHUEM;

- THMCHbMEHHbIE 3a/laHUs BBIINOJHIAIOTCS HA KOMIBIOTEpPE CO CIEHUATU3UPOBAHHBIM
POTPaMMHBIM 00€CTICYeHHEM, FJTH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecnieunBaeTCs MHANBUYalbHOE paBHOMEPHOE ocBeleHne He MeHee 300 okc;

- JUIA BBITIOJIHEHUS 3a/laHUsl TPH HEOOXOAMMOCTH TPEIOCTABIISETCS YBEIMYHBAIOIICE
YCTPOHCTBO; BO3MOXHO TAK)K€ MCIIOJIb30BaHNE COOCTBEHHBIX YBEIMUUBAIOIIUX YCTPOUCTB;

- MUCHbMEHHBIE 3aJ]aHNsI OPOPMIISIOTCS YBEIIMISHHBIM MIPUPTOM;

- DK3aME€H M 3a4€T MPOBOAATCA B YCTHOH (popMe WM BBINOJHSIOTCA B NMUCbMEHHOMN
dbopme Ha KOMIIBIOTEpE.

JUs TIyXMX U C1a00CbIIIAIINX:

- Jekmud O(QOPMIISIFOTCS B BHJE SJEKTPOHHOTO IOKYMEHTa, JHOO MpPenoCTaBiIsIeTCs
3BYKOYCWJIMBAIOLIasl arnapaTypa HHAUBUYaIbHOTO M10JIb30BaHMS;

- MMCHbMEHHBIE 33JIaHUS BHIMTOJIHAIOTCS Ha KOMITBIOTEpPE B MUCBMEHHOU (hopMme;

- 9K3aMEeH M 3a4€T IMPOBOJATCS B INUCBMEHHOH (opMe Ha KOMIIBIOTEPE; BO3MOXKHO
npoBeeHue B (hopMe TECTHPOBAHMSI.

JUist a1 ¢ HapyIIEHUsIMHM OTIOPHO-BUTaTEJILHOTO anmapaTra:

- JeKuuu OQOPMIISIIOTCS B BUJE 3JIEKTPOHHOTO JOKYMEHTA, JOCTYIHOIO C HMOMOUIbIO
KOMITbIOTEpA CO CHELMATN3UPOBAHHBIM ITPOrPAMMHBIM 00€CIIEUEHUEM;



- THCHMEHHbIE 3a/laHUs BBINOJHIIOTCS HA KOMIIBIOTEpPE CO CIEHUATU3UPOBAHHBIM
MIPOTrpaMMHBIM 00€CTICUeHHEM;

- DK3aMeH M 3a4€T MPOBOIATCA B YCTHOM (popMe WM BBINOJHSIOTCA B NMHUCbMEHHOMN
dbopme Ha KOMIIBIOTEpE.

IIpy HEOOXOOUMOCTH NpeayCMaTpUBACTCA YBEIMUEHHE BPEMEHHU [UIl TOATOTOBKU
OTBeTA.

IIponienypa  mpoBefieHHMsT  NPOMEXKYTOYHOM  arTecTalld Ui OOydYaromuxcs
YCTaHABJIMBACTCS C YYETOM WX WHAMBHIYAJIbHBIX TCUXO(PH3MUECKUX OCOOCHHOCTEH.
[IpomexxyTouHast aTTecTalnus MOXKET IPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Tpu mpoBeneHUN MPOIEAYPHI OLIEHUBAHUS PE3YJIHTATOB OOyUEHHS TpeayCcMaTprUBacTCs
UCIIOJIb30BaHUE TEXHUYECKHX CpEACTB, HEOOXOMUMBIX B CBA3M C HWHIAWBUAYAIbHBIMU
O0COOEHHOCTSIMU 00yYaromuxcsl. OTH CPEJCTBA MOTYT OBbITh IPEJOCTABIEHBl YHUBEPCUTETOM,
WJIN MOTYT MCIIOJIb30BaThCs COOCTBEHHBIE TEXHUUECKUE CPE/ICTBA.

[IpoBenenue mnpoueaypbl OLEHMBAHMSI PpE3yJIbTaTOB OOy4YEeHMs JIOMyCKaeTcs ¢
UCIIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH.

ObecneunBaeTcs 10CTyNl K MHPOPMAIIMOHHBIM U OubnuorpaduyeckuM pecypcam B CETU
WntepHer i kaxaoro odydaromierocs B ¢opmax, aJaiTUPOBAHHBIX K OrpaHUMYEHHUSIM HUX
3II0POBBSI ¥ BOCTIPHATHS MHPOPMALIUH:

Jlnst cnensIX U caboBUAALIMX:

- B IeyaTHOM (hopMe yBEJIIMYEHHBIM HIPUPTOM;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;

- B popme ayauodaiina.

JUist TyXuX U caboCIIbIaInX:

- B Ie4aTHou (opme;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

Jliis 00y4aromuxcsi ¢ HapyLEHUsIMU OIIOPHO-IBUTATEJILHOTO arapara:

- B Ie4aTHOM Gopme;

- B (popMe 3JEKTPOHHOTO TOKYMEHTA;

- B hopme ayanodaiina.

VYdeOHbIe ayAUTOPUH 7Sl BCEX BUAOB KOHTAKTHOM M CaMOCTOSITEIbHOM pabOTHI, HAyYHAs
O6ubnMoTeKa U MHbIE TTOMEIEHUs AJ1si 00yUeHHs] OCHAIEHBI CIIeHabHBIM 000pyI0BaHUEM U
y4eOHBIMH MECTaMHU C TEXHUYECKHUMHU CPEICTBAMHU O0YUCHUS:

Jlnst cnensIX U caboBUAALIMX:

JUISL TIYXUX U CJIa0O0CIIBIIIAIINX

- ABTOMAaTH3UPOBaHHbIM pabOYMM MECTOM MJs JIIOJed ¢ HapylleHHeM ciyxa Hu
C71a00CIIBIIIAINX

- aKyCTUYECKHH YCUIIUTEb U KOJIOHKH;

Jliis 00y4aromuxcsi ¢ HapyLEHUSIMU OIIOPHO-BUTaTEILHOTO alapara:

- IEPEIBY>KHBIMHU, PETryJIMPYEeMbIMU 3proHoMuueckumu napramu CHU-1;

- KOMIIBIOTEPHON TEXHUKOW CO CTIIEIUAIBHBIM ITPOTPAMMHBIM 00€CTICUCHHEM.

10. MaTepuajbHO-TeXHHYECKOE O0ecnedeHue JUCHUTIMHBI BKJIIOYAET:
1) bubnuoteunsiii poug PI'BOY BO «CaxI'Vy»;

2) MynsTUMeanitHOE 000PYI0BaHUE ISl YTCHUS JICKIUNA-TTPE3CHTAIINI;
3) TexHomoruyeckoe U KOMIBIOTEPHOE BUPTYATbHOE 000PYI0BAHUE;
4) IlakeT NpUKIAJHBIX O0YYAIOIIUX IPOTPAMM;
[Ipy moAroToBKE K MPAKTUYECKUM 3aHATHUAM U CaMOCTOSITEIBHOM paboTe MOXKHO
MCITOJIH30BaTh KOMITHIOTEPHBIC KJIACCHI CO CTAHIAPTHBIM MPOTPAMMHBIM 00CCTICUCHHEM.
JlekimoHHbBIE 3aHATUS JOJDKHBI NPOXOAUTH B MYJIBTUMEAMNHON  ayJIUTOPHH,
OCHAIl[CHHOM KOMIIBIOTEPOM W MPOEKTOpoM. Jlekiuu xKejaaTeabHO  CONMPOBOXKAATh
Mpe3eHTalUEeH, coJieprKallled TEOPETUUECKUN WITIOCTPATUBHBIA MaTepHral.



[Ipe3enTanust JoKHA OBITH OCTPOCHA MO CIIEAYIONEMY IPUHIIMITY: TeMa, Lelb, 3a1a4l
JIEKIMH, KPATKOE COJIepKaHUE MPEeAbIIylIe JIeKIUU, TEOPETUYECKUM MaTepuayi, WTOTU
JICKITMOHHOI'O 3aHATHA, O603Ha‘-IGHI)I BOHpOCI)I 1 3alaHusd 011 CaMOCTOSTCIIBHOI'O HSquHHH,
TeMa CJIEeAYIOUIEH JEKINH.



