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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

3AE
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[porpamMmy IcIMIUIMHBL pa3padoTai(a)(u): JoLeHT, K.H. (goneHt) Kemasnos P.A. (kadenpa texaonoruu HeptH, rasa u
YIJIEPOJHBIX MaTepuasioB, IHCTUTYT reosoruu 1 HedreraszoBelx TexHosoruit), Ruslan.Kemalov@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
OIlK-2 CriocoOeH OCYIIECTBIATh MPOSKTUPOBaHUE 00bEKTOB HehTera30Boro nMpou3BOICTBA
[K-8 CriocoOeH aHATM3MPOBATh U TPOEKTUPOBATh TEXHOJOTMUECKHE MTPOLIECCH B 00IACTH: T0OBIYH,

cOOpa ¥ IIPOMBICIIOBOTO KOHTPOJISI YTJIEBOAOPOAHOTO ChIpbsI Ha CyIIle ¥ Ha MOpe,
TpyOOIPOBOAHOIO TPAHCTIOPTA HE(TH U Ta3a, IepepadbOTKHU YIIIEBOIOPOJIOB U YIIIEPOJHBIX
MaTeprasoB, XpaHeH!s, cOblTa He(pTH, Ta3a 1 MPOLYKTOB UX NepepaboTKN

IK-9 CriocoOeH BBITONHATH TEXHUKO-TEXHOJIOTMYECKHE pacyeThl 000PYyAOBaHU, IPOBOJUTH aHAN3
MPOLIECCOB C LIEJIbIO MOBBILIEHNS X HEPrO- U pecypcocOepekeHus1, OEHKH S5KOHOMHYECKOi
PO PEKTUBHOCTH ¥ IKOJIOTHYECKON OE30MaCHOCTH, B TOM YHCIIE C UCTIOIb30BaHUEM [IU(PPOBBIX
TEXHOJIOTHI

OO0yyarnInuiics, OCBOUBIINN JUCHUIUIUHY (MOIYJIb):

JloyKeH 3HaTh:

[MepeueHb MPOU3BOICTBEHHBIX MMOKA3aTENeN, HEOOXOAUMBbIX JJIsl COCTABJIEHUsT pabOUYHX MPOEKTOB.
[puHIMIUATIEHOE YCTPOICTBO M METO/IbI pacueTa annapaTroB U MallyH.

Knaccudukaiuys OCHOBHBIX (THUIIOBBIX) MPOIIECCOB U AMMAPATOB TEXHOJIOIUHU HepTerazonepepadoTKu.
TexHOMOrMUeCcKIe MpoLeccH HeTerazoBoi OTpaciy.

Ha3snaveHue 1 COCTaB TEXHOJIOTMYECKOTO U BCIIOMOTaTeIbHOr0 000PY/I0BaHKsI Ha TIPOU3BOJICTBEHHON ILIOMIA/IKE.
TexHUYECKYI0 U TEXHOJIOTUUECKYIO JOKYMEHTAIIMIO.

Karamutndeckue mporiecchl mepepaboTKH YTIeBOIOPOIHOTO CHIPhSI.

TeopeTuueckre OCHOBBI THIIOBBIX MTPOLIECCOB MepepaboTKU HETH, ra3a U IPyroro YriieBOJOPOIHOTO ChIPbSI.

CoBpeMeHHbIE ¥ IEPCIIEKTUBHBIE KOHCTPYKIIMH aMIapaToB BeJYIIMX POCCUHCKUX MPOU3BOAUTENEH 000pyIOBaHM U psiia
3apyOeKHBIX (PHPM.

Hasnauenue pacuera poLecCOB M anmnapaToB U ero coaepkaHue.

[puHLHMITBL pecypco-3Heprocoeperaromx TeXHOJIOTUI YIIeBOJOPOJHOTO ChIPbSI.

dakTophl, BiHsOMIE Ha 3(PPEKTABHOCTh TEXHOJIOTHUYECKHX MTPOIIECCOB He(PTEra30BOM OTPACIIH.
MeTonbl pac4eToB TEXHOJIOIMYECKOIO 000PYI0BAHMUS.

[IpaBuia ¥ HOPMBI OXPaHBI TPYIA.

SKOJIOTNYECKHE XapaKTEPUCTUKYA MOTOPHBIX TOILIUB.

MeTtonpl pacipeHus IPOU3BOICTBA CBETIIBIX HEPTENPOLYKTOB IIPU NEPBUYHOM ITEPEroHKe HEPTH.
TenaeHuuy pa3sBUTUSA NPOLECCOB HeTEra3onepepadoTKu.

CyIIHOCTh U HEOOXOMMBIE MEPHI TSI PeIlieHHs IIPOOJIeMBI YIITyOJIeH)s epepaboTKH HeTH 1 rasa.

HanpagiieHusi, BApUaHTbI U MEPCIIEKTUBBI Pa3BUTHsI BAKHEHMIIMX IPOIIECCOB He(pTenepepaOboTKU U UX POJib B BHIBOJIE
OTpPAaC/IM Ha HOBBIi, BBICOKHUI1 YPOBEHb.

JloJKeH yMeTh:
OcyuiecTBisTh cO0p U 00pabOTKy MEepBUYHON MH(POPMAIIMK MO 33JaHHI0 PYKOBOJCTBA MPOSKTHOM CITYKOBI.

BrIOMpaTh ONTUMATBHYIO CXeMy NepepaOOTKH HeTSIHOTO CHIPhsI ¥ IPOLIECCOB MOIYYSHHUS] HePTEPOIYKTOB C 3aJaHHBIMU
IKCITyaTallIOHHBIMI CBOMCTBAMH.

Hcnosnb3oBath MHOOPMALIMIO U3 CHIELUATBHON JINTEPaTyphl B IPOLIECCE TPUHATUSA CAMOCTOATENBHBIX PEIICHUI IpU
BBIIOJIHEHUH [TPOEKTA.

Pemmats 3a7aun NpoeKTHPOBAaHKSI TEXHOJIOTMUYECKUX MTPOLIECCOB B 00JIaCTH: JOOBIYM, COOpa ¥ IPOMBICIIOBOTO KOHTPOJIS
YIJIEBOZIOPOJHOTO CHIPBsI Ha CyIlle U Ha MOpe, TPYyOOIIPOBOAHOIO TPAHCIIOPTa He(hTH U rasa, HepepaboTKU YIiIeBOAOPOIOB U
YIJIEpOIHBIX MaTepHasoB, XpaHeHHs], cObITa He(pTH, Ta3a U MPOJYKTOB UX MepepabOTKy.

SAEKTPOHHBH
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HpI/IMCHHTI) 3HAHUS O HOBEMIIIMX JOCTUKCHUAX B XMMHMYECKOM TEXHOJIOTUH TOILIMBA U BBICOKO9HEPI€TUYCCKUX BEIIECTB.

ITpumeHATh MHCTPYMEHTAIbHBIE METO/IbI (PU3NKO-XUMHUIECKOTO aHAIN3a Ka4eCTBa CHIPbS U MPOLYKTOB
XMMHKO-TEXHOJIOTMUECKUX TTPOIIECCOB.

IondupaTh U pacCUUTHIBATH OCHOBHOE TEXHOJIOTMUYECKOe 000pyI0BaHKe He(pTEera3oBbIX MPOU3BOJICTB, OIICHUBATH €T0
3(pHEeKTUBHOCTS.

[TpousBoIUTh PacUETHI, CBS3aHHbIE C ONpejieJIeHHeM IIyOHHbBI TepepadoTKOMN ChIPbSI.

I[OJ'DKCH BJIagCTh:

OrepaTHBHOTO BHIIOJIHEHHUS TPeOOBaHHUI pabovero mpoeKTa.

Cr0cOGHOCTBIO ONpPeAeIIATh TEXHOJIOTNUECKHUE TapaMeTphl IPOEKTUPYEMOTo IpoLiecca.
CrocoGHOCTBIO YUHUTHIBATh BIMSHUE TAPAMETPOB IPOLIecca Ha KaYeCTBO MOJIyYaeMbIX IPOLYKTOB.
[InanMpoBaHMsI U OpraHU3alMK POU3BOACTBEHHBIX pabOT HA 0OBEKTaX HEe(PTEra30BOM OTPACIHU.
TeXHONIOrMYeCcKIMI HaBbIKAMH ITepepadOTKU He(pTerazoBoro Chipbsi U TBEPIbIX SHEPIOHOCUTEINIEH.

Happikamut pabOThI ¢ HAYYHOM JIUTEPATyPOH C IIEJIbI0 ONpeIesICH)sT HallPaBIeHU s UCCIICIOBAHUS U PEIIeHUS
CHeMaIM3MPOBAHHBIX 3a7a4.

Hasrpikamu pacueTa OCHOBHbIX TEXHUKO-9KOHOMHNYCCKUX MoKaszaTeen pa6OTbI MMPOU3BOACTBEHHOI'O O6'I>GKTEI, CITOCOOHOCTBIO
OLICHUBATD 3aTpPaThl HA obecrieueHre Tpe6yeM0r0 KadyecTBa pa60T " MMPOAYKIIUU.

MeTo10JI0THYeCKUMH OCHOBAMU OLIEHKH BO3AENUCTBUS XUMHUECKUX U HE(PTEXUMHUECKUX MPENPUATAN Ha OKPYKAIOIIYI0
cpeny.
MeTonamu COBEpIIEHCTBOBAHMS M MHTEHCU(DUKAIINK TEXHOJOTMYECKUX ITPOLIECCOB.

VHxeHepHBIMU HaBBIKAMU MO 0€30I1aCHON SKCIUTyaTallly ITPOMBIIIIEHHBIX IIPOLIECCOB U PETYJIMPOBAHUS KauyecTBa
IPOZLYKTOB yIile- ¥ HedTenepepadoTKu.

2. MecTto nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucuuruimHa (MoyJib) BKJIoueHa B paszaen "b1.B.0S ducuumiunsl (Moaysm)" OCHOBHOW MpodecCHOHAIBHON
obpasoBarenbHOl porpammsl 21.04.01 "Hedrerazosoe neno (TexHonoruu HepTy, raza v NPUPOTHBIX OUTYMOB)" M OTHOCHUTCSI
k yactu OITOII BO, ¢opMupyemoii ydacTHIKaMH 00pa30BaTeIbHBIX OTHOILICHUH.

OcBauBaercs Ha 1, 2 kypcax B 1, 2, 3 cemecTpax.

3. O6beM qUCHUILIMHBI (MOYJIsI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJN4YeCTBAa YacoB, BbIJeJeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aoIuxcs ¢ Npeno/jaBareiemM (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSITEJILHYIO
padoTy o0ydamuxcst

OO01as TpyJ0eMKOCTh AUCHUILIMHBL COCTABIISIET 5 3a4eTHbiX (bie) enunuil(bl) Ha 180 yaca(oB).

KonraktHas padora - 72 yaca(oB), B ToM umciie Jiekiuu - 20 yaca(oB), mpakTudeckue 3aHsatus - 0 yaca(oB), 1a00paTOpHbIE
padorth! - 50 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHON padoTHI - 2 yaca(oB).

CamocrositesnibHast pabota - 90 vaca(oB).
KouTposns (3auét / ax3amen) - 18 vaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJISI IUCLIUILTIHBL: OTCYTCTBYET B 1 ceMecTpe; 3a4eT BO 2 ceMecTpe; 3K3aMeH B 3 ceMecTpe.

4. Conep:xaHue AVCIUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB 1 BU10B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4Y€eCKHIl IUIAaH KOHTAKTHOM U CAMOCTOATEJbHON PA0OThI O JUCHHUILIHHE (MO/IYJIIO)

Buabl 1 yackl KOHTAaKTHOI pa6oThI, Camo-

HX TPYJA0E€MKOCTh (B 4acax) CTOSI-

N Pazeant qucuumimnb / Ce- |Texmun,VIexnun|IIpaxTu-[lIpakTu-JIadopa-Iaopa-| TeJb-
MOIyJIst MECTP| Bcero | B 3J. |4eckue | yeckue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHS,| B 3J. [padoThL,| B3I pa-

Bcero | cdopme | Bcero | opme | OoTa

Tema 1. TorMBHO-9HEPreTUUECKUI KOMIUIEKC U
HedTernepepadaTeBaINAs TPOMBIILICHHOCTb.

1. |CoBpemeHHBIe TPpoOJIEMBI 1 3a/1auk Hepre- 1 1 1 0 0 0 0 0 0
ra3onepepaboTKH.
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Buasl u yachl KOHTaAKTHOI PadoTHI, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
N Pas el qucummiaHeb / Ce- |exnun,/Texknun Ipakru-[[Ipakru-JIa6opa-J/ladopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
7 Tema 2. IIponeccs! nepBUYHON NepepaboTKH HeTH 1 2 0 0 0 2 0 0
U rasa.
Tema 3. JlecTpyKTHBHBIE IPOIIECCHI ITyOOKOM
3 Hepepa60TKI/IUHC(1)TI/I. Tepmudeckue mpomecchl. 1 1 0 0 0 4 0 )
Tepmudeckuii KpeKHHT, BHCOPEKUHT
Tema 4. JlecTpyKTHBHbIE MPOLIECCHI IITyOOKOM
4. nepepaboTku HedTu. TepMudeckre IpoIeccHl. 1 1 0 0 0 > 0 2
KokcoBaHue 1 MUpoJIu3 yrieBoJopOJOB.
Tema 5. [lecTpyKTHBHBIE IPOLIECCHI ITyOOKOM
niepepadoTku Heptu. TepMuueckre mpoLecchl.
5 OkwucieHne yrieBoJopoJOB U X MPOU3BOJHBIX 1 1 0 0 0 2 0 6
MOJIEKYJISIPHBIM KHCJIOPOZOM U B TIPHCYTCTBHE
030Ha.
6. Tema 6. FCTepOl:.eHHO - KaTaMTHYECKHE MPOLIECCHL. | 1 0 0 0 4 0 0
KaTaiuTriyeckuil KpeKuHr.
7 Tema 7. FeTepOEeHHO - KaTaJIMTHIECKHe MPOECCHl. | 1 0 0 0 4 0 0
Karanuruueckuid pugopMuHr.
g Tema 8. ITporieccsl mosy4eHuss BOZOPOa. 2 0 0 0 0 2 0 16
TOIUIMBHO - SHEPreTHYECKHEe YCTAHOBKHU.
Tema 9. I'eTeporeHHo - KaTaluTUYECKHUE MPOLIECCHI.
9 I'napokpekuHr He(PTAHBIX (DpaKIUi. 5 2 1 0 0 0 2 0 10
['mpprpoBaHe OpraHMYecKMX COeIMHEHHUH.
Tema 10. ['eTeporeHHO - KaTaIMTHYECKIE
10. |mporteccol. ['mapoouncTka He(PTSIHBIX (PPaKITHA. 2 1 0 0 0 2 0 10
1. Tema 11. IepepaboTka HehTe3aBOACKUX Ta30B. 2 1 0 0 0 2 0 ]
Tema 12. ['eTeporeHHO - KaTaJIUTHIECKIE
12, [poieccer. W3omepuszanus yrieBoiopoioB 1 ) 1 0 0 0 > 0 13
JEATKIINPOBAHNE ANKMIAPOMATHIECKHX
YIJIEBOJOPOJIOB.
Tema 13. I'eTeporeHHoO - KaTaJIUTUYECKHe
13. jnponeccel. ITpoueccs aeruaprupoBaHus 3 2 0 0 0 4 0 6
OpraHUYECKUX COEANHEHUI.
Tema 14. ['eTeporeHHO - KaTaJIUTHYECKIE
14. niporiecchl. ['mapaTanus onedunos. [Ipomeccs Ha 3 2 0 0 0 2 0 6
OCHOBE OKCHJIa yIJIepo/ia U BOJOpOa.
Tema 15. I'eTeporeHHoO - KaTaJUTUYECKHE
15. |nponeccel. ITpouieccsl OKUCIeHNs OpraHUYeCKUX 3 2 0 0 0 8 0 6
COEIMHEHUIL.
Tema 16. ['eTeporeHHo - KaTaJIUTHIECKIE
16. |mpornieccel. ITporieccs! mommmMepr3anyu 0yie(pruHOB. 3 2 0 0 0 8 0 5
MToro 20 0 0 0 50 0 90
4.2 Cogepskanne qUCIUATLUIHHBI (MO TyJIs1)
DAEKTPOHHBH
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Tema 1. TonmBHO-3HepreTHYe CKUi KOMILIEKC H HepTenepepadaThIBaOas NP OMbIILIeHHOCTh. CoBpeMeHHbIe
npoo6JemMbl 1 3a1a4n HeTe- 1 razonepepad oTKM.

1. CocrosiHue oTevecTBeHHOM HedTenepepabaThiBaIOIIEH TPOMBIILIEHHOCTH.
OCHOBHBIE HAIIpaBJICHNS pa3BUTUs HedTernepepadaThBAOIIEH TPOMBIILICHHOCTH.
HexkoTopble TeH/ISHIIMN pa3BUTHS MUPOBOU repepaboTKu HedTH.

Kareropuu TormeHoO - 3HepreTuyeckux pecypcos (TIP):

1. BocripousBoumbie (BO30OHOBJIsIEMbIE),

2. HeBocnipon3BoquMbie (HEBO30OHOBJISIEMbIE).

II. IMocnexacTBue r100aIbHOrO SKOJIOTUYECKOTO KPU3HCa:
1. KUCTIOTHBIE 10K M,

2. mapHUKOBBIH 3P exT,

3. 3arpsi3HEHUE CpeJibl CYNePIKOTOKCUKAHTAMH,

4. pazpyleHre 030HOBOT'O CJIOS.

[NoBbllieHNe MIaHETAPHON TEMITEPATY P

Heo6xoaumMocTsh u3MeHeHus II00aIbHON SHEPreTUIeCKON CTPYKTYPHI.

Tema 2. IIponecchl nepBUYHOI MepepadoTKHN He(pTH U ra3a.

1. Ha3Hauenue mporiecca, XapaKTepUCTUKU UCXOJHBIX ¥ KOHEYHBIX MPOAYKTOB.

2. PU3MKO-XMMHUYECKHE OCHOBBI TIpoLiecca.

3. PeakTOpHOE YCTPOKICTBO.

4. BnusiHuEe OCHOBHBIX TEXHOJIOTUIECKUX MTapaMeTpoB Ha 3(pheKTHBHOCTH MPOIIecca.
5. TexHosornyeckas cxema.

ATMmocdepHas neperoHka HedpTu:

1. TIpocTo¥ neperoHHsIi KyO0.

2. PexTudukaiioHHas KOJIOHHA.
Bakyymnas neperonka HedTu:

1. sIBneHue KpekuHra.

2. BakyyMHas ieperoHka.

TeXHUKO - TEXHOJIOTMYECKUE PACUETHI:

. Pacuer pekTu(pMKaIMOHHBIX KOJOHH.
. PacueT TemiooOMeHHbIX arnaparos.
. Pacuer TpyGuarbix neyei.

. Pacuer anmaparoB, co3maionimx MOHMKEHHOE JIaBJIeHHE.
. PacueTr BepTHUKaJIbHBIX OTCTOWHHKOB.

. [IpuHIMIIMaTbHBIE CXeMBl aTMOC(EpHON KOJIOHHBI 17151 IEPETOHKH He(PTH 1 BaKyyMHOH KOJIOHHBI [UIs1 TIEPETOHKU Ma3yTa.
. Knaccudmuxkarms ycTaHOBOK NepBHYHOM NEPeroHKy HedpTH (TOTIMBHBIN U TOIIMBHO-MACTISTHBIA BAPUAHTBHI).

. [IpoayKThl NEPBUYHOM MEPETOHKU HEPTH.

. Ileperonka mno cxemam OJHOKPATHOTO U JBYXKPaTHOTO UCIIAPEHUSI.

. BapuaHTs ogaum oporeHns B CIOKHYIO PeKTH(PHUKAIMOHHYIO KOJIOHHY.

. YCTaHOBKM BaKyyMHOM ITEPETOHKM Ma3yTa (BapUAHTHI CXEM).

~N O R W= R W=

. Biimsinue riryOuHbI BakyyMa Ha 3¢(eKTHBHOCTh pabOThl KOJIOHH U KQUeCTBO MOJTyYaeMbIX MacIsIHBIX (hpaKIyi.
OcoOeHHOCTH KOHCTPYKIIMM BAaKYyMHOM KOJIOHHBI.

8. Posnp BogsiHOTO Mapa mpH Meperonke HedTH.
9. KombunupoBanHas ycraHoBka DJIOY-ABT.

10. Dxonoruyeckast 6e30MacHOCTb MPOLIECCOB MEPBUYHOM MepepaboTku HedTr (BHIOPOCH B aTMOChepy, 3arpsi3HEHUE CTOYHBIX
BOJ, 1 IPOYME OTXO/BI).

Tema 3. /lecTpyKTHBHBIE P OIECCHI IIIy0oKoi mepepadoTkn HepTH. Tepmmueckue mponeccol. Tepvuye cknii
KPEeKHUHT, BUCOP eKHHT

OcoGEHHOCTH TEXHOJIOTHH AECTPYKTUBHOM NepepabOTKH YIJIEPOJHOTO CHIPbSI.
OCHOBBI TEPMOJAMHAMUKH TEPMUUYECKUX MTPOLIECCOB.

OcHOBHbIE HalpaBJIEHNs PA3JI0KEHNUS YIIIEBOIOPO/IOB.

XUMM3M 1 MEXaHU3M TePMUYECKUX MPEeBpaIleHU.

3AE
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MexaHu3M peakLuil yIIOTHEHHU .

OcHoBHBIE (haKTOPHI MTpoIIecca.

CxeMbl IpeBpalieHuii YIJIeBOIOPOJIOB IIPH TEPMOKPEKHHTE.
OO01ue CBOKCTBA MPOIYKTOB TEPMUUYECKOTO KPEKHHTa.

Tepmudeckue mpoeccs

1 TepMuUueCKUI KPEKUHT U MUPOJIU3 YIIIEBOAOPOIOB.
2 CaxeoOpa3oBaHue.

3 IMonykokcoBanue u kokcoBanue TI'U.

4 JKunxodazusii Tepmomms THO.

ITpoMblIIITeHHBIE TPOLECCH TEPMIUYECKOTO KPEeKHHTa.
Tepmudeckuii KpeKUHT MO/ IaBJISHUEM.
Bucopekumr.

TexHosormueckas cxema yCTaHOBKHM TEPMUYECKOTO KPEKMHIa 0] JaBJICHIEM.
TexHomormueckuii pexum yctanoBku TK.
MarepuanbHblid 6anaHC.

Bucopexumr.

TexHomornyeckas cxema yCTAaHOBKH IIE€YHOTO BUCOPEKUHTA.

Cxema yCcTaHOBKM BUCOPEKMHIa C BBIHOCHOH KaMepoi.

[penmyinectBa npoiecca BUCOPEKUHra ¢ BBIHOCHOM KaMepoii.

MarepuanbHbIi OajaHc.

Tema 4. /lecTpyKTHBHBIE P OIECCHI IIIy00Koi nepepadoTkn HepTn. Tepmudeckue mponeccol. KokcoBanne n
NHP 0JIM3 YIJIEBO0PO0B.

1. O61mme npeACcTaBIeHUs O TEPMHUUYESCKHX IPOLIECCaX PACIIECIUICHHS YIIEBOJOPOAHOIO CHIPbsI B TPOMBILIIEHHOCTH.

2. TepMoaMHaMKKa, XMMUSI U MEXaHU3M IIPOIIECCOB KPEKMHIa, BUCOPEKMHIA M IMPOJIN3a.

3. IIpouecc mupoM3a apoMaTUYECKUX YIIIEBOJIOPOIOB B IPUCYTCTBHE BOLOPOAA.

MexaHu3M paiMKaJIbHO-IIEITHOTO PACIIETIIIEHNST BKITIOUAET CTaNM:

1) 3aposxeHus: (MHALUUPOBAHUS),

2) pocra uent,

3) oOpbIBa Lieny.

3ameyIeHHOEe KOKCOBaHME.

CaxeoOpa3zoBaHue.

ITonykokcoBanue u kokcoBanue TI'N.

O11eHKa BBIXOIOB MIPOJYKTOB MOJYKOKCOBAHUS U KOKCOBaHUSI KAMEHHBIX YIJIEH.
XapaKkTepuCTHKa MPOAYKTOB KOKCOBAHMSI U TTOJTyKOKCOBAHUSI.

KokcoBanue.

3aMeIEHHOE KOKCOBAHHE.

Cxema yCTaHOBKM 3aMeJIJIEHHOTO KOKCOBaHMSI.

MarepuanbHbiil OanaHC YCTAHOBKU 3aMe/IIEHHOTO KOKCOBAHUS I'YIPOHA.
ITocnenoBaTeabHOCTD ONEPALIMi PU BHITPY3KE KOKCA.

O6opynoBanue Y3K.

Cxema NpoKaJIMBaHUsI KOKCA BO BpaIlAIOLIECsi TOPU3OHTAILHOM Teuu.

HenpepsiBHOe kKokcoBanue. [Tuponus.

HenpepbsiBHOE KOKCOBaHME.

TepmokonTakTHOe KokcoBanue TKK B nceBnooxmkenHom cioe (Fluidcoking).
TexHosormueckas cxema.

OcCHOBHBIE TIOKa3aTesH Mpoliecca.

MartepuaibHblil GasaHc.

TKK B niceBpooxuxeHHoM cioe ¢ razugdukanueii (Flexicoking). Texnonornyeckas cxema.
Cormocrasnenne TexHosornii TKK B 1ceBI00XMKEHHOM CJI0€ ¢ 3aMeJIEHHBIM KOKCOBaHHUEM.
ITpomykTel kokcoBanud. ITytn ucnons3oBanud. TexHosornyeckas cxema.

AEKTPOHH
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ITuponus.

TexHosOrM4ecKas cxema.
OcHOBHbIE MTOKa3aTesx Mporiecca.
MarepuanbHbIi OajaHc.

Tema 5. /lecTpyKTHBHBIE NPOIECCHI INIy00Koil mepepadoTku HeTu. Tepmuueckue nponeccol. Okucjienne
YIJIEBOIOPOA0B H UX MPON3BOJHBIX MOJIEKYJISIPHbIM KHCJIOPOJI0M U B IPUCYTCTBHE 030HA.

OO11re npeacTaBiIeHus O MeXaHI3Me OKUCIICHUS YIIIEBOJOPOIOB U UX MPOU3BOJHBIX MOJICKYJISIPHBIM KHCIOPOJOM B JKHIKOM
(aze.

Ipoueccet okucnenuss YB 1 ux NpoN3BOAHBIX MOJIEKYJISIPHBIM KHUCTIOPOIOM:
1. Okucnenue yrieBoJopo0B B MOHOTHAPONEPOKCHIBL.

2. Oxucnenne M- ¥ M- AUM30IPONUIOEH30JI0B B AUTHIPONIEPOKCHIBI.

3. Okucnenue napadunoBsix YB psima C4-C8.

4. Oxucnenue BuicIIUX napagpuHoBbX YB.

5. Okucnenue mukiaonapaduHoBeix ¥ B (LMKiIorekcaHa).

6. OxucieHne MeTUIOEH30JI0B B ApOMaTHUYeCKe KapOOHOBBIE KHCIIOTHI.
- OKkucneHue Toyoa.

- OKHUCIIeHNe MT-KCHUJIoIa.

- OKuceHre M-KCUJIoa.

- OKHUCIIeHNEe TPU- U TETPaMETHIIOEH30JI0B.

7. Cynbdookucnenue napauHoBsx YB.

1. PajiukaJibHO - LIETTHOM MEeXaHU3M C BBIPOXKICHHBIM Pa3BETBIICHUEM.
TemmepatypHble 001aCTH POTEKaHUs Ta30(ha3HOTO OKUCIICHUS:
1. O6nacTpb -X0JNOAHBIX IUIaMeH- okucienue pu 250-400 C.

2. O6macts - npu Temneparypax 300 - 400 C, HabmomaeTcst OTpULATEeNbHBINA TeMITEpaTypHBI KO3 PHUIIMEHT CKOPOCTH
peakliuii, T.e. yMEHbIIEHHe CKOPOCTU OKUCIIEHHS YTJIEBOJOPOIOB.

3. O6nactp okucnenus yriaesogopoaoB casiiie 400 C - ropsiuee BOCIIAMEHEHUE YIJIEBOAOPOAOB (PEKUM ropeHus).
4. O6nacth TeMIiepaTyp okucieHus yrierogopoaos mpu 300- 500 C - MeyieHHOE OKHCIICHHE.

IL
1. Ilonyyenue o30Ha.
2. Peaxkuyuu o30Ha ¢ napauHOBBIME, 0JIe(PMHOBBIMU ¥ apOMATUYECKUMHU YTJIEBOAOPOIOB.
Tema 6. I'eTeporeHno - KataauTu4deckue npouecchbl. Kataaurnyeckuii KpeKuHr.
. TexXHHKO - TeXHOJIOrnYecKasi 4YacTh IpoLecca.
. XapaktepucTuka He(pTH, (PpaKLUi 1 UX TPUMEHEHHE.
. Bbibop 11 060CHOBaHME MOTOYHOI CXeMBbI ITyOOKO# epepaboTKu HedTH.
. Bbi6op 1 060cHOBaHHE TEXHOJIOTMYECKOH CXEMBl YCTAHOBKU KATATUTHYECKOTO KPEKHMHTa.
. Pacuer peakTopa yCTaHOBKM KaTaJIMTUYECKOTO KPEKUHIA.

. Pacuer mMolHOCTH IPHUBOJA CBIPLEBOTO HACOCA.
. Pacuer emKkocTH opomeHus.
. Pacuer matepuanbHoro 6anadca ycraHoBok 1 HII3 B nenom.

I

1

2

3

4

5. Pacuer 6J10Ka pa3zeneHus POOYKTOB KPEKHHTa.

6

7

8

9. OxpaHa OKpY:KaloIleil Cpeibl Ha IPOEKTUPYEMON YCTaHOBKE.
I

1. OcHoBbI poliecca.

. Haznauenue nponecca katanuruyeckoro kpekunra (KK) u karanuzaTopsl.
. [IpeBpaiienue naparHOBBIX YIJIEBOAOPOIOB.

. [IpeBpamenus nukIonapagpHOBBIX YIJIEBOAOPO/IOB.

1

2

3

4. TlpeBpaienust 01epUHOBBIX YIJIEBOJAOPOJIOB.

5. IpeBparieHnss apOMaTUIECKUX YIIEBOIOPOIOB.
6

. KOKCOOGpBBOBaHI/Ie " pere’epanmsda Katajin3aTopoB.

Krnaccudukaims ycTaHOBOK.
[puHIMNUATbHAS CXeMa MPOoIIecca.
YcTaHoBKa ¢ HETTOABMKHBIM ciioeM Katainusaropa E. ['yapu, 1936 1.

3AE
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YcTaHoBKa ¢ IBUXKYIIMMCS CJIOEM HIAPUKOBOTO KaTaIu3aTopa.
Texnonornyeckue cxemol (TCC u 43-102).
OcHOBHBIE TTOKa3aTei. MaTeprasbHBIN OajaHC.

VY CTaHOBKHM € KUTISANIMM c1oeM KaTanuzaTtopa. (1A-1M).

Texnonoruueckas cxema. TeXHOIOTHYECKUN PEKUM.

Marepuanbhbiii 6ananc. YcranoBka Ortoflow.

Cxema peakTOpHOro-pereHepaTopHOro OJIOKa YCTaHOBKU. MaTepualibHbli OanaHc.

VcraHoBka ¢ mudT-peakTopoM. TexHomorndeckas cxema. OCHOBHbIE NOKa3aTeN Iy MpoLecca.
YcTaHOBKA C yIbTPaKOPOTKUM BpeMeHeM KoHTakTa (Millisecond).

Cxema peakTOpHO-pereHepaTopHoro 6;10ka ycraHoBKH. OCHOBHBIE MTOKA3aTEeNH ITpoLecca.
VcTaHOBKA KaTKPEKUHTa ¢ MOJIyYeHHeM MaKCUMaJIbHOTO KOJIMYECTBA MPONUIIEHA.

Cxema peakTopHO-pereHepaTopHoro 6;10ka. OCHOBHBIE MTOKa3aTeN! MPOoLecca.

Tema 7. I'eTeporeHHo - katajauTuyeckue npoueccol. Katanurnyecknii pudopmuHr.
. OCHOBBI Tporiecca.
. Haznauenue nporecca katanuruyeckoro pugopmunra (KP) u karanuzaropsl.
. [IpeBparnenue napauHOBBIX YII€BOJOPOIOB.
. [IpeBpamienus nukionapaUHOBBIX YIJI€BOIOPOAOB.

. IlpeBpaineHnst apoMaTHYECKHX YIIIeBOJOPOIOB.

I
1
2
3
4. IpeBpamienus oJae(pUHOBBIX YIIEBOJOPOIOB.
5
6. Perenepanus KaTaam3aTopoB.

I

I. TexHUKO - TEXHOJIOTMYECKAs YacTh MPOLIECCa.

. OnrcaHue croco00B MPOU3BOJICTBA BHICOKOOKTAHOBBIX aBTOMOOMJIBHBIX OCH3MHOB.

. Boibop criocoba npou3BoCTBa BHICOKOOKTAHOBBIX OSH3UHOB.

. Onucanue BHIOPaHHOM CXEMBI.

. PU3UKO-XNMHUYECKHE KOHCTAHTHI ¥ CBOMCTBA MCXOJHBIX, IPOMEKYTOUHBIX M KOHEYHBIX TIPOAYKTOB.

1
2
3
4
5. ®U3MKO - XMMUYECKHE OCHOBBI METO/Ia IIPOM3BO/ICTBA.
6. Omicanye TEXHOJIOTHYECKON CXEMB.

7. Onmcanue paboThl OCHOBHOTO armapara.

8. PekomMeH1amy 10 OCYIIIECTBIICHUIO AaHAJIMTHYECKOTO KOHTPOJISI TIPOU3BOJICTBA.

9. MarepuaibHblii OajiaHc mporecca.

10. DHepreTuyeckuil HagaHc mporiecca.

11. TexHONIOTMYECKHIA pacyeT OCHOBHOI'O arapara.

12. MexaH1uYeCcKUi pacyeT peaklIMOHHOTO amnmnapara.

13. TTop6Gop OCHOBHOTO M BCIIOMOTaTEIbHOTO 000PY/A0BaHMS.

Tema 8. IIponeccol mosydeHust Bogopoaa. ToIIMBHO - HepreTuyeckue yCTAaHOBKH.
I. TexHHKO - TEXHOJIOTMYECKAS! YacThb IIpoLiecca.

1. Boibop 1 000CHOBaHME METO/IA TPOU3BOJICTBA.

2. Xumudeckue U (PU3UKO-XMMHAYECKHEe OCHOBHI IIpoLiecca.

3. O6mas xapaKTeprCTHKA ITPOEKTUPYEMO CEKIMH TpoLiecca.

4. OnncaHye TEXHOJIOTUUECKOM CXEMBI.

5. KoHTpouts 1 aBTOMaTH3a1Msl IPOU3BOICTBA.

[poueccel nosy4yeHust BOAOpoa:

. BoinesnieHue Boiopojia M3 CMecH ra3os.

. [leruapupoBaHue yrieBoAOpOAOB.

. Paciienienue yrieBogopoioB.

. [MapoBas karanuTHyecKass KOHBEPCHUs YIJIEBOIOPOJIOB.
. IMapo - kucnopoaHas ra3udukaIys yrieBoa0pOIOB.

. Metaio - mapoBoii MeTo/.

. DK TPOaM3 BOIBL

eI e R N

. TCpMOXI/IMI/I‘{eCKI/IC METOIBI MOJIyYE€HUA BOAOPOIA.

SAEKTPOHHBH
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Tema 9. I'eTeporenno - karaautTadeckue nponeccsl. I'mapokpexkunr Heprsausix ppaknui. ['napuposanne
OpraHuYeCKNX COe/IMHEeHI.

I. OcHoBHI mporiecca.

1. Ha3naueHue mporecca rTuIpOKPEKUHIa U KaTaln3aTOPBL.

2. IpeBparenne napauHOBBIX YTIEBOJOPOIOB.

3. IlpeBpartenus nukionapauHOBBIX YII€BOJOPOAOB.

4. IpeBpatieHnsi apOMaTHIECKUX YIIEBOAOPOIOB.

5. Perenepanus kaTaau3aTopos.

II. TexHUKO - TEXHOJIOTMYECKAs 4aCThb MPOLECCa.

1. T'uipOKpeKMHT HE(PTAHOTO ChIPbS

1.1 OcobGeHHOCTh XMMHU3Ma U MEXaHU3Ma peakMil TUIPOKPEKUHTa
1.2 KaTtanuzaTopsl THIPOKPEKUHTA

1.3 OcHOBHBIE MapaMeTpsl ITPOLIECCOB TMIPOKPEKUHTa

1.4 TunpoKpeKHr OEH3MHOBBIX (PpaKIMi

1.5 TIpoueccsl ceNeKTUBHOTO TMIPOKPEKNHIA

1.6 I'uaporeHu3anyst KEPOCHHOBBIX (hpaKkLUil

1.7 TuppoxpekuHr BakyyMHoro guctuuiara npu 15 MIla

1.7.1 OgHOCTYNeHYaThIi MPOIecC THAPOKPEKMNHIa BAKYYMHBIX AUCTUIIISTOB

1.7.2 TexHonormyeckas cxema OJHOCTYIIEHYATOIr0 TMAPOKPEKUHIA C MOJTYYEHUEM NTPEUMYIIECTBEHHO AU3EJIbHOI'O TOILIMBA U3
BAaKyYyMHOT'O ra3ouys B CTAllTMOHAPHOM CJIO€ KaTaJInM3aTopa

Tema 10. 'eTeporeHHo - karajauTuveckue npomeccol. I'mapoouncrka HepTAHBIX (Ppakmuii.
1. OcHoBBI npoliecca.

1. Ha3zHaueHre rugpOOYMCTKH U KaTaIU3aTOPBI.

2. 'uppupoBaHue cepocoaepkaliux CoeTMHEHUN.

3. l'mppupoBaHue a30TCOIEPKAIINX COSTUHEHH.

4. T'uppupoBaHue KUCIOPOACOACPKAIIUX COSMHEHUN.

5. l'mppupoBaHye HEHACHIIIEHHBIX ¥ ApOMATUIECKUX YTIEBOIOPOIOB.
6. PereHepaniyst KataJin3aTOpOB I'MAPOOYUCTKH.

II. TexHUKO - TEXHOJIOTUYECKAsl YaCTh MPOLIECCA.

1. Boibop 1 060CHOBaHUE METO/Ia POU3BOJICTBA.

2. XuMudeckre U (PU3UKO-XMMHAYEeCKHEe OCHOBHI TIpoIIecca.

3. O011ast XapaKTepUCTUKA TIPOSKTUPYEMOI CEKIIUH MpoIiecca.

4. OnrcaHne TeXHOJIOTUIECKOU CXEMBI.

5. KoHTpous 1 aBTOMaTH3a11s1 TPOM3BOJICTRA.

Tema 11. [lepepa6oTka He(pTE3aBOJCKUX ra30B.
XapakTepucTuKka He(pTe3aBOJCKHX Ia30B.

Hcnoms3oBanue u pa3zaeneHne HedpTe3aBOICKUX Ta3oB.
MarepuanbHbiil OajaHC YCTAaHOBOK ra30(hpaKIIOHNPOBAHHUS.

ATDY.

roy.

AJKWJMPOBAHUE.

OcHoBHBIE (DaKTOPBI MTpoLeCCa.

CepHOKHUCIIOTHOE ANKWJIMPOBAHIE.

Cxembl iponiecca. MartepranbHbIi OajtaHc.
droprcToBOgOpOAHOE aNKMIMpoBaHue. CXeMsl mporiecca.
AJKUIMPOBAaHUE HA TBEPJOM KaTaau3aTope.

Tema 12. FeTeporeﬂﬂo - KATAINTHYECKHE NMPOILECChI. I/I3omepu3amm yriiesoJA0poa0oB U J€caJKUWIHPOBaHUuE
AJKIWIapoMaTU4€CKHUX YrjieBoaopo/jaoB.

I. Mzomepuszanus YB.

1. IBomepu3zanms napaprHOBBIX yIiIeBOJOPOIOB.

2. M3omepu3zanyist apoOMaTHUECKUX YIJIEBOAOPO/IOB.

II. JeanknnmnpoBaHue aTKMIAPOMATHIECKHUX YTIEBOAOPOIOB.

3AE
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1. [Tonmyuenne 6eH30:1a.
2. INonyyenue HapTaMHA.

III. TexHMKO - TEXHOJIOTMYECKAs YACTh IpoLiecca.

1. Beibop 1 060cHOBaHKE METO/Ia TPOU3BOCTBA.

2. Xumudeckue 1 (pU3NKO-XMMUIECKHE OCHOBBI TTPOIIEcca.

3. O6mas xapaKTeprCTHKA TPOSKTUPYEMON CEKIIMU U30MEpU3aIInH.
4. OnncaHne TEXHOJOTUUECKOH CXEMBI.

5. KoHTpouis 1 aBTOMaTH3a1Ms IPOU3BOACTBRA.

Tema 13. I'ereporenso - karajuruyeckue npoueccel. I[Iponeccey! JernpupoBaHus opraHunyecKnx coe MHeHuI.
1. OcHoBHI polIecca

1. OerunpupoBanue napaprHoBbIX YB.

2. [erunprpoBanue oneduHoBHIX YB.

3. JlernaprpoBaHue aJKuIapoMaTiieckux YB.

4. leruapupoBaHue KUCIOPOACOAEPKAIIMX COSIUHEHUI.

II. TeXHUKO - TEXHOJIOTHYECKAs YaCTh IPOLIECCA.

1. Beibop 1 000CHOBaHKE METO/a TIPOU3BOJICTBA.

2. XumMudeckue U (pU3MKO-XMMUYEeCKHE OCHOBHI TIpoLiecca.

3. O01mast XapaKTepHUCTUKA TIPOEKTUPYEMOU CEKITUH TpoIiecca.
4. OnrcaHne TeXHOJIOTUIECKOU CXEMBI.

5. KoHTposb 1 aBTOMaTH3a1MsI IPOU3BOACTBA.

Tema 14. I'eTeporenHo - karaautudeckne npoieccobl. I'maparanus oJiepunos. IIpounecchl Ha 0CHOBE OKCHIA
yriiepoja u Bogopoa.

1. OcHoBHI npolIecca

I. T'unparamms onerHOB.

1. ITonyuenue criupToB.

2. IIpaBuiio MapKOBHHMKOBA.

3. 'omoreHHble KMCIOTHBIE KaTAJIM3aTOPBI: KMCIOTHl BpeHcTena 1 reTeporeHHble KUCIOTHbIE KaTaIu3aTopPbl.
II. TTpomeccr! Ha OCHOBE OKCHIA YTiIepojia U BOJOPO/Ia.

1. MeTozp! noTy4yeHUs CUHTE3 rasa.

2. CuHTE3 METaHoIA.

3. Cunres Beicnx anudarundeckux cnuptoB u3 CO u H2.

4. Ionyuenue YB uz CO u H2.

III. TexHHKO - TEXHOJIOTMYECKAs YaCTh Ipoliecca.

1. Bei6op 1 060CHOBaHME METO/IA TPOU3BOICTBA.

2. Xumudeckue 1 (pU3NKO-XMMHUIECKHE OCHOBBI ITPOIIecca.

3. O0mas xapakTeprCTHKa TPOSKTUPYEMO CEKIMH MPOLIecca.

4. OnucaHue TEXHOJOTMYECKOW CXEMBI.

5. KoHTpostb 1 aBTOMaTH3a1Ms] IPOU3BOACTBA.

Tema 15. I'eTeporenno - karajurudeckue npoieccol. [Iponeccsl okucaeHnsI OpraHmye CKHX COeHHEeHN.
1. OcHOBBI mpoIIECCa OKVCIEHHS OPraHUYECKIX COSIUHEHUH.

1. TIporniecchl OKHCIEHNsI OPraHMYECKUX COeIMHEHNI MOJIEKY ISIPHBIM KHCIIOPO/IOM.

2. BzaumopencTBHE OPraHMIECcKoro cyocTpara IPOUCXOIUT ¢ PACTBOPEHHBIM KHUCTIOPOJIOM.
3. MexaHu3M IpOLECCOB OKUCIIEHHUsI OPraHNUECKUX COEANHEHHH.

4. Conu MeTaJuIOB C TIEPEeMEHHON BAIEHTHOCTHIO.

5. PeakTop juis1 ocyliecTBieHUs] peakiuidi OKUCIEHUs] OPraHMYECKUX COEAUMHEHU.

II. Turms! mporiecca OKKMCIEHNS OPraHUYECKUX COSIMHEHUT.
1. Okucnenue sTuieHa.

2. OkucnaeHue nponuieHa.

3. OKUCITUTETFHBIA AMMOHOJU3 TIPOITIIICHA.

4. OkucneHre apoMaTUYECKUX YIJIeBOAOPOIOB.

3AE
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5. OkucneHue MeTaHoa.
6. OKHCIUTETbHOE METHIMPOBAHIE OPTAHUIECKUX COeTMHEHH.

III. TexHMKO - TEXHOJIOTMYECKAs YACTh IpoLiecca.

1. Boibop 1 060CHOBaHUE METO/Ia POU3BOJICTBA.

2. XuMudeckre U (PU3UKO-XMMHAYECKHEe OCHOBHI TIpoIIecca.

3. O011ast XapaKTepUCTHUKA TIPOSKTUPYEMOU CEKIIUH MpoIiecca.
4. OnucaHue TeXHOJOTMYEeCKOM CXEMBI.

5. KoHTpous 1 aBTOMaTH3a1s1 IPOU3BOJICTRA.

Tema 16. I'eTeporenHno - karaautudeckue nponeccol. Ilponeccs noanmepusanuu oneuHOB.
1. 6ok

1. MexaHu3M M KMHETHKA MPolecca KaTATUTUIECKOH MOJTMMEpU3aliiy 0J1e(prHOB.

2. Pa3paGoTKa BBICOKOAKTHBHBIX KATAJIM3aTOPOB reTEPOreHHBIX KATATUTHUECKUX CUCTEM.

3. OrmuuTeNbHble 0COOEHHOCTU MOJMMEPU3ALMOHHBIX ITPOLIECCOB.

4. Co3aHus BRICOKOIIPOM3BOUTEFHBIX MTPOIIECCOB IMTPON3BOJICTBA MOJHOJIC(DUHOB.

II. Buas! mpouecca
1. [ommepur3arys STHIICHA.
2. [Nonmumepusanyst MpoIuieHa.

III. TexHuKo - TEXHONIOTMYECKAasl YACTh Ipoliecca.

1. Beibop 1 060CHOBaHMEe METO/Ia ITPOU3BO/ICTRA.

2. XuMmundeckue U (pU3MKO-XMMUYECKUE OCHOBHI IIpoLiecca.

3. O6mias xapaKTeprCTHKA TPOSKTUPYEMOI CEKIMH TPOLIecca.
4. OnucaHue TeXHOJOTNYECKONW CXEMBI.

5. KoHTpoJth 1 aBTOMATH3aLMs TIPOU3BOICTBA.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCceYeH s JJIsi CAMOCTOATEJbHON PAa60ThI 00yJaIOIUXCS M0
U CIHILTIHE (MOYJIIO)

CamocrosiTesbHas padoTa 00yYaIOIIMXCS BHITIOIHSETCS MO 331aHMI0 U IPH METOOMYECKOM PYKOBOJCTBE NperofiapaTeis, HO 6e3
€ro HeMoCPeACTBeHHOro yyactust. CamocTosiTeNbHast paboTa MoApasAeNseTcsl Ha CaMOCTOSITENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U Ha BHEAYIUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTebHAs padoTa 00yYAIOIIMXCS BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3aesioB) AUCHHIUINHB, TAK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHON padoThl. Bo BpeMst caMOCTOSITENIbHOM paboThl 00yJaloIrecs: YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIOT 3a1aHH1s1, HANIpaBJICHHbIC Ha 3aKpelIeHNe 3HaHUI 1 OTPaOOTKY YMEHHI M HABBIKOB,
TOTOBSATCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIUIMHE.

OpraHu3zalys CaMOCTOSITENIbHOW padoThl 00YYaIOIIMXCS perJiaMeHTUPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOANYECKOI JIUTEPATYPOH U 3IEKTPOHHBIMY 00pa30BaTe/IbHBIMU PECypCaMu, BKIIOYASI:

IMopsinok opraHU3alvK U OCYIIECTBIIEHUsI 00pa30BATEIbHON JEeATEIBHOCTH M0 00pa30BaTEIbHBIM IIPOTPAMMAaM BBICIIETO
00pa3oBaHus - MporpaMMam OakajiaBpuaTa, MporpaMMaM ClieUAIMTETa, POrpaMMaM MarkCTpaTyphl (YTBEPXKICH PUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoit ®enepariuu ot 6 anpesst 2021 roga Ne245)

ITucbmo MuHuctepcrBa oopasopanust Poccurickort ®eneparmu Nel4-55-996un/15 ot 27 Hostopst 2002 r. "O0 akTMBU3AIMH
CaMOCTOSITEJIbHON padOThI CTYICHTOB BBICIIMX YUeOHbBIX 3aBeIcHUI"

VYcraB (enepanbHOro rocyIapcTBeHHOTO aBTOHOMHOTO 0Opa3oBaresbHoro yupexaenus "Kasanckuii (IIpuBomkckmii)
(penepanbHbIl yHUBEpCUTET"

INpaBuna BHyTPEHHETO pacropsaka (eaepalbHOro rocy1apCTBEHHOTO aBTOHOMHOT'O 00pa30BaTeIbHOTO YUPEKACHHS BBICIIETO
npodeccuoHansHoro oopaszosanus "Kazanckuil (IlpuBosnkckuii) (enepanbHelil yHuBepcureT”

JlokanbHble HOpMaTuBHBIE akThl Kazanckoro (Ilpusomkckoro) deaepaabHOro yHUBEpCUTETA

KribepJlénunka - poccuiickasi Hay4Hasi JIeKTPOHHAs1 OMOINOTEKa, OCTPOSHHAS Ha MapaJUrMe OTKPBHITON HAYKH. -
http://cyberleninka.ru/

pycckosi3bIuHbIi cailT komnanuu Thomson Reuters - http://wokinfo.com/russian/
XUMHMNYECKUE KOMITAHMUN U IPEAITPUATUA - http://www.chemport.ru/companies.php

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHILIAHE (MOIYJII0)

SAEKTPOHHBH
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(DOHH OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOILyJ'IIO) BKJTIOYAET OLICHOYHBIE MAaTEPpUAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHI/IfI, B TOM 4YUCJIE 3HaHHﬁ, yMeHI/Iﬁ 1 HaBBIKOB. (DOH,H OLICHOYHBIX CPEJACTB BKIIOYACT OLUEHOYHbIE CPEACTBA TEKYIIETO
KOHTPOJIA U OUEHOYHbIE CPEACTBA HpOMe)I(yTO‘{HOﬁ aTTeCTalluu.

B ¢onIe 01IeHOYHBIX CPENICTB COAEPKUTCS CeayoIas HHPOPMaIH:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 AUCIUITIMHE (MOJIYJIO);

- KpUTepHH OLIEHUBaHUS c(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MeXaHU3M (pOPMHUPOBaHUSI OLIEHKH MO JUCHUILIMHE (MOJIYIIO);

- OMHCaHMe MOpsIIKa IPUMEHEHUS 1 POy PHI OIIEHIUBAHUS TS KKIOTO OLICHOYHOTO CPECTBa;
- KpUTEPHH OLIEHUBAHHUS /ISl K&XKJI0TO OLIEHOYHOT'O CPeJICTBa;

- COACPIKAHMC OLECHOYHBIX CPEACTB, BKJIIOYAA TpC6OBaHI/IH, MMPEABbABIIACMBIC K HeﬁCTBHHM o6yqa101m/1xcs{, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHUA pa3JINYHbIX TUIIOB.

DoHJI OLIEHOUHBIX CpE€ACTB 1O AUCHUIIMHE HAXOUTCA B HpI/II[O)KeHI/II/I 1k nporpamMmmMe JUCHUITTTMHBI (MOIlyIIIO).

7. IlepedeHnb JATEPATYPHI, HEOOXO0JUMOM JJIST O0CBOEHHS N CIUILINHBI (MO TyJIs)

OcBoeHMe JVCIUIUIHBL (MOJLYJIs) TPEAToJIaracT u3yueHne OCHOBHOM 1 JIOTIOJTHUTEIIbHON y4eOHOM nmuTepatypsl. JInteparypa
MOXeT ObITh JOCTYITHA 0OYYalONIMMCS B OTHOM 3 BYX BAPUAHTOB (JIMOO B 0OOMX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
npaBoobJIaaaTes sIMu;

- B eyatHoM Bujie - B Hayunoit 6ubimoreke um. H.M. Jlo6aueBckoro. O0yvarolnuecs: HoaydyaoT y4eOHyIo JTUTepaTypy Ha
abOHEeMeHTe MO YMTATeIbcKUM OMJIeTaM B COOTBETCTBHU C NPAaBMJIaMU T10JIb30BaHKs HayuHoi GMOIMOTeKOM.

DIeKTPOHHBIE U3[AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JI00OH TOYKM NPU BBEJCHUN 00YUAIOIIMMCS CBOETO JIOTUHA U [ApoJisl OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCronb30BaHNM MTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOHT
JIOJDKEeH OBbITh YKOMILUIEKTOBAaH UMHU U3 pacuera He Menee 0,5 sk3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOr0 U3 U3JaHUI OCHOBHOM JIUTEpaTyphl 1 He MeHee 0,25 9K3eMIuIsApa JOMOIHUTENBHON JIUTepaTypsl Ha
KQ)XJI0ro 00y4aloLIerocsi U3 4ucia JiMl, OAHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO JUCLUIUINHY.

[lepeueHb OCHOBHOI M OTIOJHUTEIBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMON JIIsI OCBOSHUS JUCIIAIUIMHBL (MOJLYJIs), HAXOAUTCS
B [Ipmnoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH yCIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I AMU JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNN KOMIUTeKToBaHus oHoB Hayunoit 6momiorexn KOV,

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MIHTepHET'', HE0OX0AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

Oil&Gas Eurasia - http://www.oilandgaseurasia.ru/

KuibepJIénunka ? poccuiickasi HayYHast SJIeKTPOHHAs OMOIMOTeKa, TOCTPOSHHAsI Ha MapaurMe OTKPhITOH HAYKH -
http://cyberleninka.ru/

Hayunas snexkrponnas 6udimoreka (Poccus) - http://www.elibrary.ru

9. MeToauuecKne YKa3aHUA 1A 00yUAIOMMXCA 10 0CBOEHUIO JUCIHHUILIAHBI (MOXyJIsI)
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Bujg paéor MeToanuyeckue peKOMeHIalu

JIEKITAN I'maBHOE B nepro/1 MOATOTOBKY K JIEKIIMOHHBIM 3aHATHUSIM - HAYYUTHCSI METO/IaM CaAMOCTOSITEIbHOTO YMCTBEHHOTO
Tpy/ia, CO3HATEIbHO Pa3BUBaTh CBOM TBOPUYECKUE CIIOCOOHOCTH M OBJIA/IEBaTh HABBIKAMU TBOPYECKOU paboThL. st
3TOr0 HEOOXOAUMO CTPOro COOJIOIATh AUCIUIUIMHY yueObl U TIoBeieHHsl. YeTKoe TUIaHHPOBaHUE CBOEr0 pabouero
BPEMEHU U OT/IbIXa SBJISIETCS HEOOXOUMBIM YCJIOBUEM IS YCIIEITHOW CAaMOCTOSTENIbHOM paboThL. B 0CHOBY ero
HYKHO TOJIOKUTh pabodue MporpaMMbl U3yJaeMbIX B CEMeCTpe AUCIUIUTHH. ExeqHeBHON yueOHOW paboTte
CTYZIEHTY ciieftyeT yaeisaTh 9-10 yacoB cBOero BpeMeHHu, T.€. IPU HIECTH Yacax ayJAUTOPHbIX 3aHATHI
CaMOCTOSITEJILHON padoTe HeOOXOAUMO OTBOAMTH 3-4 yaca. KakioMy CTyJIeHTY clelyeT COCTaBJIATh
eXeHeJIeJIbHBIA U CEMECTPOBBIN TUIAHBI PAOOTHI, a TAKKE TUIaH HA KaXIbli padounii 1eHb. C Bedepa Bceraa HaJlo
pacrpeiensaTh paboTy Ha 3aBTpaIIHUI AeHb. B KOHIE KakI0ro HS [1eIecO00pa3HO MOABOIUTE UTOT PaOOTHI:
TIIATEJIFHO IIPOBEPHTH, BCE JIM BHITIOJIHEHO [0 HAMEYSHHOMY TUIaHY, He ObLIO JIM KaKUX-JIMOO OTCTYIUICHHH, a
€CJTM OBLIH, TI0 KAaKOW MPUYMHE TO MPOU301UI0. Hy>KHO OCYIECTBIATE CAMOKOHTPOJIb, KOTOPBIA SIBJISETCS
HEOOXOIMMBIM YCIIOBHEM YCIIEIIHON y4eObl. Ecii 4To-T0 0CTaloch HEBBIIOJIHEHHBIM, HEOOXOIMMO U3bICKATh
BpeMsI TSI 3aBEpIICHUs STOM YacTH paOOThI, He YMEHbINast o0beMa HelleIbHOro TuiaHa. CamocrosiTesbHast paboTta
Ha Jiekin. CITyIiaHue U 3aruch JIEKIUH - CJIOKHBIA BUJT By30BCKOW ayTUTOPHON padoThl. BHUMaTebHOE
ClIyllIaHWe U KOHCIIEKTUPOBAHUE JIEKIUII MpenosaraeT UHTEHCUBHYIO YMCTBEHHYIO JI€ATEIbHOCTh CTYAEHTA.
Kpatkuie 3anvicu JIeKIHid, UX KOHCIIEKTHPOBAHKE TIOMOTaeT YCBOUTh YUeOHBIN MaTepral. KOHCeKT siBiseTcs
OJIE3HBIM TOT/IA, KOT'JIa 3aIIMCAHO CaMOe CYIIIECTBEHHOE, OCHOBHOE U C/IEJIaHO 3TO caMUuM cTyaeHToM. He Hano
CTPEMUThHCSI 3aIKCaTh JIOCTOBHO BCIO JIeKIMI0. Takoe 'KOHCIIEKTUpOBaHHUe' TPUHOCHT OOJIbIIE Bpea, YeM IOJIb3HI.
3amnmchk JISKIA PeKOMEHIYeTCs] BECTH TI0 BOBMOKHOCTH COOCTBEHHBIMU (hopMyTpoBKaMu. JKeaTeIbHO 3aruch
OCYIIIECTBJISATh HA OHON CTPaHUIIE, a CIICAYIONILYI0 OCTABIIATH IS IPOPAOOTKU YyUeOHOTO MaTeprasia
CaMOCTOSTEIbHO B JOMAIIHUX YCJIOBUSIX.

nadopatopusle | Llenn 1abopaTopHBIX 3aHATHIL: 1. 3aKperieHne TEOPEeTHYECKOro MaTepHaa MyTeM CUCTEMAaTUIeCKOro KOHTPOJIS
paboTh 3a CAMOCTOSITENILHON paboTOM CTY/IeHTOB; 2. (POPMUPOBAHKE YMEHHI UCIIOIb30BAHUSI TEOPETUUECKUX 3HAHUN B
TpolLiecce BHIMOMHEHHUsI TaOOPATOPHBIX PadoT; 3. pa3sBUTHE AHATUTUYECKOTO MbIILICHHS TyTeM 0000IIeH ST
Ppe3yJibTaToB JIaGOPaTOPHBIX PaboT; 4. (hopMHUPOBAHHE HABBIKOB O(DOPMIICHUS PE3YJIbTATOB
J1a00PATOPHBIX/MIPAKTUIECKUX padoT B Bujie Tabuil, rpaduKkoB, BHIBOJOB. Ha 1aGopaTopHbIX 3aHATUSAX
OCYLIECTBIISIOTCS ciefytomue opMbl pabOT CO CTYIeHTaMU: UHAMBUAYaIbHas (OLEHKa 3HAHUH, BHITOJHEHHBIX
TECTOBBIX 33/IaHUH, TIPOBEpKa pabouMX TETpajel); rpynoBas (BbIIOJHEHNE 3aJaHIIA MaJIBIMK TpyIHamMu 1o 2-4
yesioBeKa); (ppoHTaTbHAS (IIOJBEACHNE UTOTOB BHIOJHEHHS Ta00paTOpHbIX padoT). CTpyKTypa 1
TIOCTIeI0BATEIBHOCTD 3aHATHIA: Ha TIEPBOM, BBOZHOM, 3aHATHH IIPOBOJUTCS MHCTPYKTaX CTYICHTOB IO OXpaHe
TpyZa, TEXHUKe 0e30MaCHOCTH U MpaBuiaM paboThl B 1a0OPATOPUM IO MHCTPYKIMSIM YTBEPKIEHHOTO 00pasiia ¢
(bukcanuent pe3ysIbTaToOB B XKypHajle MHCTpyKTaka. CTyJEeHTb TaKKe 3HAKOMSTCS C OCHOBHBIMU TPEOOBAHUSMU
MIPENOAABATEIS IO BHITOJIHEHHIO YYeOHOTO IJIaHa, ¢ TpaMKOM IPOXOXKICHHS Ta00PATOPHBIX 3aHSATHH, C
rpauKOM MPOXOXKAEHUSI KOHTPOJIBHBIX 3a/IJaHUI, C OCHOBHBIMH (hOpMaM OTUYETHOCTH IO BBIIIOJIHEHHBIM paboTaM
1 3apanusaM. CTyieHTaM ISl BBIIIOTHEHHsT JIa00paTOPHBIX/IPAKTHYECKUX paboT HeoOX0MMa crieliabHAs
JabopaTopHasi TeTpab, KOTOpas JOJDKHA ObITh COOTBETCTBYIOIIMM 00pa30M MOANUCAHA, IIPOCThIE KapaHAally,
JmHelka. TecToBble M KOHTPOJIbHBIC 3aJaHHS BHIIOIHSIOTCS Ha CHELMaIbHBIX OJIAHKAX, BHIIABAEMBIX
MpernojaBaTeIeM HHANBULYaTbHO. IS KaXI0ro 3aHsTHs MTOATOTOBJIEHBI METOIMYECKHe YKa3aHUs M0
BBITIOJIHEHHIO JTAOOPATOPHOM pabOThl U/MIM MTPAKTHYECKOTO 33/IaHUsI, HEOOXOUMBII Pa3JaTOUHbIA MaTepUall.
Crpykrypa nadoparopaoro 3ansartust 1. OObsiBIIeHHEe TeMBI, LieJIN U 3aa4 3aHsTus1. 2. [IpoBepka TeopeTuyeckon
TIOZITOTOBKH CTYIEHTOB K JJAOOPaTOPHOMY 3aHATHIO. 3. BeinosiHeHne 1a0opaTopHOi paGOTHI W/WIIM MPAKTUYECKUX
3aga4. 4. [loaBeaeHue UTOroB 3aHATH ((hopMyIHpoBaHUe BHIBOJIOB). S. [IpoBepka J1abopaTopHBIX TETPasIEH.

CaMoCTOsI- B mporecce NOArOTOBKU K JIAOOPATOPHBIX 3aHATUAM, CTyIE€HTaM HEOOXOAUMO 0OpaTUTh 0cO00€ BHUMAHNE Ha
TeJbHas padoTa | CaMOCTOATEIbHOE U3YUeHNE PEKOMEHJOBAHHOH y4eOHO-METOIMUECKOM (2 TaKKe HayYHOH U MOMyJISpHOM)
JuTepaTypsl. 3aKIouaeTcs, B IepByIo odepe/ib, B paboTe ¢ IMTepaTypHbIMU UCTOYHUKaMU. CaMOCTOSTeNbHAS
padota ¢ yueOHUKaMH, Y4eOHBIMHI OCOOMSMHU, HAYYHOM, CIPAaBOYHOH U TOITYJISIPHOM JINTEpaTypol, MaTepruagaMu
TIepHOIMUECKUX M3JaHuii 1 IHTepHeTa, CTaTUCTHYECKUMH JIAHHBIMU SIBJIsieTCs1 HanOosiee 3¢ ek THBHBIM
METOZIOM MOJTy4eHMs] 3HaHUM, TO3BOJISET 3HAUUTEbHO aKTUBU3MPOBATh IIPOLIECC OBJIAJEHUS NH(pOopMarLuei,
crioco0cTByeT 6oJee IIyOOKOMY YCBOSHHIO H3y4aeMOro Matepuaia, (popMUpYeT Y CTYAEHTOB CBOE OTHOIIEHHE K
KOHKpeTHOI nipobieme. Bosee rirybokoMy pacKpbITHIO BOIIPOCOB CHOCOOCTBYET 3HAKOMCTBO C JAOHMOJIHUTENIHOM
JIUTEpaTypoi, pEKOMEHIOBaHHOH MpenogaBaTeseM.

3a4er Mertoanveckre peKOMEHAAIMH CTyAEHTaM IO MOATOTOBKE K 3a4eTy. IIpy MOAroToBKe K 3a4eTy CTYACHT JOJIKEH
MOBTOPHO M3Yy4YHUTh KOHCIIEKTHI JIEKIIMI ¥ PEKOMEHIOBAHHYIO JTUTEPATyPY, IPOCMOTPETh PEIICHUST OCHOBHBIX
3a/1a4, PEIICHHBIX CAMOCTOSITEILHO M HA JJAOOPATOPHBIX 3aHATHUAX, 4 TAKXKE COCTABUTH IIMCbMEHHbIE OTBETHI HA
BCE BOITPOCHI, BHIHECEHHBIE HA 3a4eT.

9K3aMeH OJIMH U3 CITOCOOOB MPOBEPKHU 3HAHMH, 4 HE BO3MOKHOCTD, ITPEICTABUBIIIASCS MPENOAABATENIO, YTOOb! 3aBAIUTh
CTYJICHTA, HE CJIMIIKOM TPHJIEKHO TOCENIABIIEro ero maphl. DTO CTPAIIHOE CIIOBO BBI3bIBACT BOJHEHHE U MACCY
OTHIOJb HE PaJIy’KHbIX SMOLIUI Y JIIOOOr0 yJyalerocs uix abuTyprUeHTa By3a, HO €CJIM TOTOBUTHCS K UCIBITAHHIO B
TeUYeHUe BCEro ceMecTpa WK y4eOHOro rojia, TPyJAHOCTEN He BO3HUKHET.
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10. ITepeyenb nHQ OPMAIUOHHBIX T€XHOJOTHIA, HCIOJIb3YEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
Mo JUCHUILIHHE (MOIYJII0), BKJIHYAs NepedyeHb MPOrpaMMHOro odecnedeHuss 1 HH(pOPMANMOHHBIX CIIPAaBOYHbIX
cucTeM (IIpH HEO0XOJUMOCTH)

[NepeueHb MHGOPMAIIMOHHBIX TEXHOJIOTUH, UCIIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOLIECcca MO TUCIMILTIHE
(Momy0), BKJIIOUas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabouei MporpaMmme JUCHMUIUIAHBI (MOYJISI).

11. OnucaHne MaTepuAIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOII JJIsl OCYIIECTBJIEHHS 00Pa30BaTEJILHOI0
npoiuecca no JUCIHUILIIHE (MOIYJII0)

MarepuanbHO-TEXHHUECKOe 00ecrieueHrne 00pa3oBaTeIbHOrO Mpoliecca MO0 JUCIUILIMHE (MOJIYJII0) BKIIIOUAET B ce0s1 CleayIome
KOMIIOHEHTH:

IomereHus TSI CAMOCTOSITETLHON pabOTH 00YJAIOIINXCsl, YKOMIUIEKTOBAHHBIE CIICIMATN3UPOBAHHON MeOebIo (CTOJBI U
CTYJIbsI) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOU C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTd "VIHTepHeT" 1 oOecrieueHneM JoCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBaTenbHylo cpeny KOV.

VueOHble ayAUTOPUH AJIsI KOHTAKTHOH padoTEI ¢ IpernoaaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 npuHTep 1)1 pacnevyaTky pa3gaTOYHbIX MaTepPHUaIOB.
MynpTUMeaniHas ayAUTOPHSL.

KommnbloTepHblil Kitacc.

Crenpanus3upoBaHHasi 1abopaTopHsl.

12. CpeacrBa ajjanTanuu npenojaBaHusi JUCHUILIMHLI K TOTPEOHOCTAM 00y4YalONUXCs HHBAJIU0B U JIHI C
OrpaHUYeHHbIMHU BO3MOKHOCTSIMH 3/10POBbSI

Ipu HEOOXOAUMOCTH B 00pa30BATEILHOM IPOLIECCe MIPUMEHSIIOTCS CIISAYIOIIE METO/IbI M TEXHOJIOTUH, O0JIeryaioiime
BOCIIpHSTHE UHPOPMAIUU 00yJYAOIINMUCS MHBATAAAMH U JIIIAMH C OTPAHUIEHHBIMU BO3MOKHOCTSIMU 3I0POBbSI:

- CO3/laHNe TEKCTOBOW BEPCHUU JII00Or0 HETEKCTOBOI'O KOHTEHTA JUIsl €70 BOZMOXXHOI'O IPeoO0pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, yIoOHBIE TS Pa3IMYHBIX MOJIb30BATENIEH;

- CO3JaHNE€ KOHTCHTA, KOTOpHﬁ MOJKHO PEACTABUTDL B PA3JIMYHBIX BUIAX 0e3 NOTCPH JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCH.ITa6I/Ip0BaHI/IH TEKCTA U I/I306pa)K€HPII>JI 0e3 NOTEPH Ka4eCTBa, MNPEAYyCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHK1e BO3MOKHOCTEH JUIsi 00YyUaloMXCsl BOCIPUHUMATH OJJHY M TY k€ MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIPUMEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJTyXa MOJTy4Yad MH(OPMALMIO BU3YaIIbHO, C HAPYIIEHUSMH 3PEHUS - ayJUAJIbHO;

- IPUMCHEHUEC IPOIrpaMMHBIX CPEJICTB, 066CHC‘H/IBaIOH.[I/IX BO3MOXHOCTb OCBOCHUA HABLIKOB 1 yMeHI/IfI, Q)OpMprCMBIX
,I[HCL[HHJIHHOf/i, 3a CUET AJIbTEPHATUBHbBIX CHOC06OB, B TOM 4MCJI€ BUPTYAJIbHBIX na60paT0p1/H7I 1 CUMYJIALIMOHHBIX TCXHOJIOFI/Iﬁ;

- IPUMEHEHHe JIUCTAHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOTHH [UIs Tiepeaadr MH(GOPMaIi, OPraHu3alliy Pa3iIniHbIX (hopm
MHTEPAKTUBHOW KOHTAKTHOW paboThl 00yvaloerocs ¢ npernojaBaTeieM, B TOM Yiciie BEOMHAPOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BaHbI /151 IPOBEACHUS BUPTYAJIbHBIX JIEKLMI C BOZMOKHOCTBIO B3aMMOJEHCTBUS BCEX YYaCTHUKOB AUCTAHIIMOHHOTO
00yueHus1, MPOBE/ICHNsI CEMUHAPOB, BBHICTYIUICHUS C JIOKJIAaMH U 3aIIUTHI BHITOJIHEHHBIX paboT, MPOBEAEHUsI TPEHUHIOB,
OpraHU3alUH KOJUIEKTUBHOM paboThI;

- IPUMCHEHUC JUCTAHIIMOHHBIX 06pa3OBaTCHbeIX TEXHOJIOTHI JUIsL OpraHnu3altn (bOpM TEKYHIEro 1 NpoMeKyTO4YHOI'O
KOHTPOJIA;

- YBeJIMUYCHHUE MPOAOJIKUTEIBHOCTY CIaYl 00YJaIONMMCsT MHBAIUIOM WJIH JIAIIOM C OFPAaHUYEHHBIMU BO3MOKHOCTSIMU 3710POBbSI
(popM npoMekyTOYHOH aTTecTaly MO OTHOIIEHHIO K YCTAHOBJIEHHOW MPOJIOJKUTENLHOCTH UX CAAYH:

- IPOAOJIKUTEIIbHOCTU CAa1n 3a4€Ta Wi 9K3daM€Ha, IIPOBOAUMOIO B MMMCbMEHHOMN (I)OpMC, - He Oostee uem Ha 90 MMHYT;

- IPOJOJIKUTEILHOCTH MOATOTOBKYM 00YYAIOIIErocst K OTBETY Ha 3au€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opme, - He
6osee yeM Ha 20 MUHYT;

- IPOJIOJIKUTENIFHOCTH BBICTYIUICHUS 00YYaloLIerocst pH 3aluTe KypcoBor paboThl - He foJiee yeM Ha 15 MUHYT.

IIporpamma coctaBieHa B coorBetctBuM ¢ TpedoBanussMu PI'OC BO u yueOHbIM 11aHOM 10 HamnpasieHuo 21.04.01
"HedrerazoBoe nes10" u Marucrepckoii nporpamme "TexHosoruu HedTH, ra3a ¥ NIPUPOAHBIX OUTYMOB".

SAEKTPOHHBH
Crpanuna 15 u3 17. Bl YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



IMporpamma auctumias "Iporieccs u anmapatsl HedTe- ¥ razoxuMudeckoit nepepadotkn’’; 21.04.01 "Hedrerazosoe peno".

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

51.B.05 Ipoueccvl u annapamuvl Hegbme- U 2a30XUMUUECKOTE
nepepaoomiu

IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

Hanpasnenue nogrorosku: 21.04.01 - Hedrerazopoe neino

IMpocuns nogroroBku: TexHonornn HedTH, ra3a ¥ NPUPOIHHIX OUTYMOB

KBaJ’[I/I(pI/IKaHI/IH BBIITYCKHUKA: MarucTrp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus1 o odpa3oBaresbHON nporpamme: 2023

OcHoBHas JuTepartypa:

1. oxeunnes, U. b. HedrenepepadoTka u Hedrexumusi. BBoaHbIl Kypc: yue6Hoe nocooue / W. B. [loasuHIeB. -
Honronpyaustii: UaremiekT, 2020. - 208 c. - ISBN 978-5-91559-282-6. - Teker : anektponHsiii. - URL:
https://znanium.com/catalog/product/1238961 (nara obpamenus:: 24.02.2023). - Pexxum gocTyna: no nojanmcke.

2. BopoObeBa, JI.B. OcHoBbl HedrerazoBoro jena: yuebHoe nocodue / JI.B. BopoObeBa; TOMCKHI MOTUTEXHUUYECKUH
yHuBepcurer. - Tomck: M3patensctBo ToMckoro nonurexHudeckoro ynusepeurera, 2017. - 202 c. - ISBN 978-5-4387-0767-7.
- Tekcr : anextponnsiid. - URL: https://znanium.com/catalog/product/1043888 (nara obpamenus: 24.02.2023). - Pexum
JOCTyIa: IO MOATNCKE.

3. DKcIutyaTanus 000pya0BaHUs U OOBEKTOB ra30BOM MPOMBINLUIEHHOCTH: y4eOHoe nocobue / mox pen. F0.1. 3emeHKoBa. -
Mockasa ; Bosnorna : Mndpa-Nnxenepus, 2019. - 608 c. - ISBN 978-5-9729-0315-3. - Tekcr : anekrponHsIit. - URL:
https://znanium.com/catalog/product/1049204 (nata obpamenus:: 24.02.2023). - Pexxum gocTyna: no nojamucke.

4. llep6anuH, 0. A. TpaHCIOPTHO-JIOTMCTUYECKOE OOECIIeUeHHE U MEXKAyHAPOAHbIE IIEPEBO3KH YIIIEBOJAOPOAHOIO ChIPbS
yue6noe nocodue / F0.A. lllepbanuH. - 2-e uzn., porn. - Mocksa: UTHOPA-M, 2019. - 288 c. - (Briciee odpazoBanue). - ISBN
978-5-16-005314-1. - Tekcr : anexTponHsIil. - URL: https://znanium.com/catalog/product/1016604

(mata oopammenus: 24.02.2023). - PexuM ocTyma: 1Mo MmoJivcKe.

5. Pynakos, 0. A. TloBbllieHre KauecTBa MOJTOTOBKH U PEaTN3AIMU MPOEKTOB PAa3BUTHS HE(PTSIHOTO KOMILIEKCA :
moHorpacdus / F0.A.Pynakos. - Mocksa : UHO®PA-M, 2018. - 112 c. - (Hayunas mbicib). - ISBN 978-5-16-004374-6. - Tekcr :
anekTpoHHBIA. - URL: https://znanium.com/catalog/product/929651

(mata oopamenus: 24.02.2023). - PexuM ocTyma: 1Mo MmoJcKe.

6. 3anopoxeii, E. IT. ITpotiecchl 1 000pyI0BaHKE B TEXHOJIOTHSX MOATOTOBKY U MepepadOTKU YIJIEBOAOPOAHbBIX Ia30B:
monorpacdus / E. I1. 3amopoxern, H. A. Illocrak, E. E. 3anopoxertr. - Mocksa ; Bonorna : Uagpa-Umxenepus, 2021. - 600 c. -
ISBN 978-5-9729-0723-6. - Tekcr : anekrponnbiii. - URL: https://znanium.com/catalog/product/1835966 (nara obpateHus:
24.02.2023). - PesxuM gocTyna: Mo MOIIHCKe.

JonoJHuTeJIbHASI JUTEpPaTypa:

1. Tapanuesa, K. P. ITpouecchl 1 anmaparsl XUMHUYECKOW TEXHOJIOTMH B TEXHUKE 3aLUThI OKPYKAIOLIEH cpejibl : yueOHoe
noco6ue / K.P. Tapanuesa, K.B. Tapanues. - Mocksa : UTH®PA-M, 2022. - 412 c. - (Beicuiee o6pa3zoBanue: bakanaBpuar). -
DOI 10.12737/4323. - ISBN 978-5-16-009258-4. - TekcrT : anekTpoHHbId. - URL:
https://znanium.com/catalog/product/1758021 (nara odpamenus: 24.02.2023). - PexuM ocTyna: o noArvcKe.

2. XKupnos, B. C. IlepepaboTka yrieBoJopoJHbIX ra3oB : yueOHoe mocooue : B 2 vactsx / Bb. C. JKupHos. - Ypa : YTHTY,
2019 - Yacrs 1 - 2019. - 95 c. - ISBN 978-5-7831-1844-9. - Tekcr : aneKTpoHHbIN // JIaHb : 31eKTPOHHO-OUOINOTe HAs
cucteMa. - URL: https://e.lanbook.com/book/179275 (mata obpamenust: 24.02.2023). - Pexxum noctyma: 1jis aBTOpU3.
TOJIb30BaTeIeH.

3. Komapog, B. C. AncopOeHTHl 1 HOCUTENN KaTtanu3aTtopoB. HayuHble OCHOBBI peryJIMpOBaHusI IIOPUCTOM CTPYKTYPBI:
moHorpacwmsi / B. C. Komapos, C. B. becapa6. - Mocksa : UTH®PA-M, 2020. - 203 c. - (Hayunas mbicib). - ISBN
978-5-16-009581-3. - Tekcr : anekTponHsIi. - URL: https://znanium.com/catalog/product/1078357

(mata oopamenus: 24.02.2023). - Pexum IocTyma : o HOAIICKE.

4. Anues, B. K. Dxosornueckas 6e301aCHOCTD P pa3pabOTKe CEBEPHBIX HE(PTEra30BbIX MECTOPOXKAEHUH : MOHOTpadus /
B.K. Anmues, O.B. Casenok, [I.I'. Cuporus. - Mockga : Undpa-Nmxenepus, 2019. - 128 c. - ISBN 978-5-9729-0263-7. - Tekcr
: anekTponHbii. - URL: https://znanium.com/catalog/product/1049201 (nata obpaienusi: 24.02.2023). - Pexum gocrymna : 1o
HOJIIUCKE.

v

QAEKTPOHHUBIH
Crpauuna 16 u3 17. Bl YHHBEPCHTET
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

51.B.05 Ipoueccvl u annapamuvl Hegbme- U 2a30XUMUUECKOTE
nepepaoomiu

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpasnenue nogrorosku: 21.04.01 - Hedrerazopoe neino

IMpocuns nogroroBku: TexHonornn HedTH, ra3a ¥ NPUPOIHHIX OUTYMOB

KBEU[I/I(I)I/IKHHI/IH BBIITYCKHUKA: MarucTrp

dopma oOydeHust: 0UHOe
SI3bIK 0OyUEeHMS: PYCCKMIA
Ton Hauana oOyuenusi Mo oOpa3oBatesibHOM nporpamme: 2023

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1l JaHHON AMCLMIUIMHBI MIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-OUOINOTEYHON CHCTEME
WznatenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC Uzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT M31aTesbcTBa "JIaHp" ¥ APYrUX BeIyIIUX U3[aTebCTB YUeOHOM JIMTEpaTyphl, a TAKKE JIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTECTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM HaykaMm. 9BC UznarenscrBa "Jlanp"
obecrieynBaeT AOCTYI K HAyYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAaKCHMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

Vu4ebHO-MeToqMuecKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcybTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH odyyatomumcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubmoreynoit cucremoit (5C), npenocTaBisionieil JOCTyII Yepes3 ceTh
WuTepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBaHUH ITPSIMBIX IOTOBOPOB C
ripaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTaHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE 3JIEKTPOHHBIX, B YacTH (popMUpoBaHus (POHI0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.

Crpanyua 17 us 17.
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