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PaGoyass mnporpamma aucuunJauHbl «TexHomorUs HedrerazonepepabOTKn |
HEPTEXMMHUYECKOTO CHHTE3a» pa3padoTaHa:

-B coorBerctBuH ¢ TpeboBanusimu @DPI'OC BO - OakamaBpuar 1Mo HampaBICHUIO
noarotoBku «15.03.02 TexHoJorMYecKre MalIMHBI W 00OPYIOBAaHUE», YTBEPKIECHHOTO
npuka3zoM MuHoOpHayku Poccuu Ne 728 ot 09 aBrycra 2021T;

- Ha OCHOBaHUM y4eOHOro IIaHa OakaiaBpuaTa Mo HampabiieHuio noarotoBku 15.03.02
«TexHONMOrM4YeCcKre MalIMHbBl ¥ 000PYAOBaHUE», HANPABIEHHOCTh (Mpodmib) «O0opyaoBaHME

HedTerazonepepadboTKm.

CocraBurenb k.T.H. Pomanosa H.A.

PaGouas mnporpamma paccMoTpeHa W ono0peHa Ha 3aceiaHuHM  Kadeapsl

ABTOMATH3AIMH TEXHOJOTHYECKUX TporeccoB U pou3BocTB oT 08.02.2022 r., mpoTtokos Ne 11.

3aBenyronmii kKageapoit JI.T.H., JOLIEHT baxun B.1O.

Pa6ouan nporpamma corjiacobaHa:

HavaneHuk ynpasneHust yueOHo-
METOAUYECKOTO 00€eCIIeYeHU K.T.H. HBanosa I1.B.
00pazoBaTenbHOrO Mporecca




1. TEJA U 3AJAYA JACHATITAHBI

«Texnomorust HedrerazonepepadbOTKH U HEPTEXUMHUECKOTO CHHTE3a»- TUCIHILIMHA 10
BbIOOPY (elnepaibHOTO TrOCYAapCTBEHHOrO0 00pa3oBaTENbHOTO CTaHAApTa, SBISIOLIASCS
KOMIUIEKCHOW OOIIETEXHUYESCKOU TUCIUTUIMHOM, BKITFOYAOIIEH OCHOBBI TEXHOJIOTUHU MTPOIIECCOB,
MIPUMEHSIONINXCS B HeTenepepadoTKe.

Hear wu3yyenuss aucuumiauHbl  «TexHonorus HedTerazonepepaboTku |
HEe(PTEXUMHUYECKOTO CHHTE3a» — QOPMHUpPOBAHHE Y CTYACHTOB 0a30BBIX 3HAHUI B 00JacTH
¢U3NUEeCKUX M XUMHUYECKHX MpPOIEcCOB HedrTerasonepepadoTKH, MOJATOTOBKA BBITYCKHHUKOB K
pemieHnuto  Npo(decCHOHATbHBIX  33/ay, CBA3AHHBIX C  BBIOOPOM  MPHUHIMITHATIBHOU
TEXHOJOTMYECKON CXEMBI IpoLecca

OCHOBHBIMH 3a]a4aMu AU CUMIIMHBI «TexHonorus HedrerazonepepabOTKU U
HEPTEXUMHUYECKOTO CHHTE32» SIBJISIIOTCS:

- HU3y4YEHHE TEOPETUYECKUX OCHOB MPOLIECCOB XUMUYECKON TEXHOIOTHH;
- OBJIQJICHUE MPUHIIMIIAMH BHIOOPA TEXHOJIOTHUH U 000PYIOBaHUS

- ¢dopMHpOBaHHUE:
- TPEACTaBICHUH O COBPEMEHHOM ypOBHE pAa3BUTHSA B 00JaCTH TEXHOJOTHH
He(drenepepabOTKH,;

- HaABBIKOB OLICHKH Ka4u€CTBa TOIIJIUB,

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO

Hucuunnuna «TexHomoruss HedTerazonepepadoTKu U HEPTEXUMUUYECKOTO CHUHTE3a»
OTHOCHUTCS K 4YacTd, (GopMHpyeMOH yJacTHHKamMH OOpa30BaTEIIbHBIX OTHOIICHWH OCHOBHOMN
npodecCHOHAIbHONH 00pa30BaTeIbHON MPOrpaMMbl 110 HAIpaBJICHHIO MOAroTOBKH «15.03.02
TexHonornueckrue MallluHbl 1 000pYAOBaHUE» U U3y4yaeTcs B 6 cemecTpe.

[IpenmecTByOnMMH KypcaMy, Ha KOTOPBIX HEMOCPEJICTBEHHO Oa3zupyercs JUCLUIUIMHA
«TexHonoruss HedTerasonepepadOTKH U HEPTEXUMHUUECKOIO CHUHTE3a» SBIAIOTCA (pU3MKa,
XUMHS, OpraHN4ecKas XMUMMsI, MEXAaHHUKA XUAKOCTU W ra3a, SKOJOIHs, IPOLECCHl U alapaTsl
HedTerazonepepabOTKH U HEPTEXUMUH.

HucuuruimHa «TexHonorus HedrerazonepepabOTKU M HEPTEXMMUYECKOTO CHUHTE3a»
ABJIIETCS. OCHOBOIIOJIATAOIIEN Ui U3Y4YEHHs CIEAYIOIMX JUCUUIUIMH: MAIIUHBl U armaparbl
HedTenepepabOTKH, KOHCTPYUPOBAHUE U PACUET alllapaToB OTPACIIH, 3alUTa 0OOPYIOBaHHS OT
KOPpO3UH, MOHTaX ¥ PEMOHT MAlllMH U anmapaTroB HedTera3onepepadoTKu

OCOOEHHOCTBIO ~ JUCHUUIUIMHBI ~ siBIseTcs  (OPMHMpPOBAHHWE 3HAHMH UM YMEHHH,
HAIpPaBJIEHHBIX Ha MPaKTHYECKOe NMPUMEHEHHE 0a30BbIX 3aKOHOB MaccooOMEHa, TeriooOMeHa,
TUIPABIIHKH.

3. IINIAHUPYEMBIE PE3VJIbTATBI OBYYEHUS 110 JUCHUILIUHE,
COOTHECEHHBIE C ILIAHUPYEMBIMHU PE3VJIBTATAMU OCBOEHUS
OCHOBHOM MPO®PECCHUOHAJIBHOM OBPA3OBATEJBLHOM PO PAMMBI

IIpouecc wm3ydenuss aucuuIUIUHBL  «TexHOIOrUA He(drerazomepepaboTK U
HEe(TEXMMHUYECKOTO CHHTE3a» HamlpaBlieH Ha (OpMHUpOBAHUE CIEAYIONTMX KOMIETEHITHI:

®opmMupyeMble KOMIIETeH T
Koa n HauMeHOBaHMe HHIMKATOPA

Conepma}me KO}I JOCTUIKCHUSA KOMIICTCHIIMU

KOMIIeTEeHIIHH KOMIIeTeHIUH
Obecnieuenne padboOThI [IKC-1 [IKC-1.2. 3nHaer (u3MKO-XMMHYECKHE CBOMCTBA
TEXHOJIOTHYECKUX NPUPOJHOTO ras3a, HeTel, HeCTaOMIBHBIX JKUIKUX
MaIH 1 YIJIEBOJOPOAOB, Ta30BBIX M JKHIKHX  Cper,
O60py,Z[OBaHI/I$I XUMHUYCCKUX PCArcHTOB, IMOPAAOK M IIpaBUJIa HUX
HedrerazonepepabOTKH YTHUIH3AIUNA




®opmupyeMble KOMIIETEHIIUH

Koa n HauMeHoOBaHue HHAUKATOPA

Conepkanne Koz AOCTHKEHUS] KOMIIeTeHI[UH
KOMIIETEeHIIUH KOMIIeTEeHIIUH
Crniocoben [TKC-4.1. 3HaeT 0COOEHHOCTH U TTapaMeTpPhI
MIPOEKTUPOBATD TEXHOJIOTUYECKHUX MPOLIECCOB
CIIO’)KHOE HedTerazonepepaboTKH, IPOSKTHO-
TEXHOJIOTHYECKOE KOHCTPYKTOPCKHE OCOOEHHOCTH OCHOBHOTO
o0opyoBaHue [IKC-4 o0opynoBanus HererazonepepadboTKu
HedrerazonepepaboOTKH [TKC-4.5. Bnaneetr HaBbIKaMU TEXHOJIOTUYECKOTO,

THIPOIMHAMHYECKOTO U TIPOYHOCTHOTO pacyeTa
OCHOBHOT'O ¥ BCIIOMOTaTeJIbHOT0 000PYy/I0BaHHUS
HedTerazonepepaboTKu

4. CTPYKTYPA U COAEP)KAHUE JUCHUITJIMHBI

4.1 O0beM TUCHUNIUHBI U BU/IbI y4eOHOMH padoThl

OO6miast  TPyAOEMKOCTh

muctuiuinHeel - «TexHonorus HedTerazonepepaboTKu

He()TEXMMHUUECKOT0 CHHTE3a)» COCTaBIIAET S 3aueTHbIX eauuull win 180 gacos.

AK. 4achpl 1o
Bup yueoHoii pa6oTnl Bcero ak. yacos ceMecTpam
6

AyautopHasi padoTa, B TOM YHCJIe: 85 85
Jlexmmm (JI) 34 34
[TpakTnueckue 3anstus (I113) ol ol
CamocrosteanbHnas padora cryaenros (CPC), 59 59
B TOM 4HCJI€:
IToaroroBka K JEKIUSM 8 8
[ToAroToBKa K MPAaKTUYECKUM 3aHITHSIM 17 17
AHanuTHueckuii "HGOPMaIMOHHbBIN MOUCK 17 17
Pabora B 6ubnmnoreke 17 17
Ilpome:xxyTounasi arrectanus — 3x3amen (J) 36 I(36)
OO0masi Tpy10€eMKOCTh M CUMILINHBI

aK. 4ac. 180 180

3ad4. ell. 5 5

4.2 Conep:xaHue U CHUTIMHBI
Y4eOHBIM IIaHOM MPETYCMOTPEHBI: JICKITUH, TPAKTUICCKHIE 3aHITHS B CAMOCTOSTEIbHAS

pabora.

n




4.2. 1 Pa3aennpl ANCHMIIIMHBLI U BUALI 3aHATHI

Ne Buabl 3ansTHil
n/n
Z
@ = g
S 5 | 3=
7 = s | 32
HaunmeHnoBaHue pa3aesioB g = = ==
] = 3) S <
2 = = | g &
S = S
2 D 2%
2 |O#%
=
1 | CocraB Hedreil. knaccupukanus HedTe, 22 4 9 9
He(TEnPOIYKTOB U MPOIIECCOB NIepepaboTKu
CBIPBSI
2 | [logroroBka HETH K MepepadbOTKe 19 2 9 8
3 | YcTaHOBKYM IEpBUYHOM MEPErOHKH HEPTH 37 6 11 20
4 | TepMuveckne IpoLEcch nepepadoTku HeQTh 30 10 10 10
5 | Karanutrnueckue u ruipOKaTaIuTUYECKHE 36 12 12 12
MIPOIECCHI
Hroro 144 34 51 59
4.2.2. Coaepxanue pa3aesoB JUCIUILIMHBI
Ne n/m | HaumenoBanue ConeprkaHue JEKIIMOHHbBIX 3aHATHI Tpynoem
paszznena KOCTh
JUCLUTUTMHBI B aK.
yacax

1 Knaccudukanms DJIEMEHTHBIA, XUMHYECKUH U  (PPaKIHOHHBINA 4
HedTel, cocraB He(pTH
He(TEenpOaYKTOB U Knaccudukanus Hedreil u HehTenpoayKTOB
MIPOLIECCOB Knaccudukanus IPOILIECCOB  MepepabOTKH
1epepabOTKU ChIpbsl | HE(TUIO Pa3IMUHBIM NIPU3HAKAM

2 ITonrotoBka HedTH Kk | [logrotoBka HedTH Ha NpPOMBICIAX, TOHATHE 2
nepepaboTke BOJOHE(PTSAHBIX  OMYJIbCHUW, HUX  CBOWCTBA,

ObecconuBanue HedTel, 00e3BOKUBaHUE HeTEH
Ha MMPOMBICIIAaX, TUBHI IEOMYIIBIaTOPOB
[ToaroToBka rasa K TpaHconpTHpoBke. CxKMKeHHE
PUPOHOTO ra3a.

3 _YcraHoBKH 2J10Y, THUIIBI JIEKTPOAETUAPATOPOB, 6
MIEPBUYHOMN TEXHOJIOTHYECKasi cxema, pexum pabotel, ABT,
NeperoHKu Hedtu OCHOBHBIE MOHATHS PEKTU(PUKALINN, OCOOCHHOCTH

HEPTH KaK CBIPBSI TUTS MIEPETOHKH,
TexHosornueckas cxema ABT

4 Tepmuueckue Tunel TEepMHUECKHUX MPOLECCOB, TEPMHUECKHUM 10
MIPOLIECCHI KPEKUHT, CBhIpb€, MPOIYKTBI, TEXHOJOTHYECKas
nepepaboTku HEPTH | cXema, TEXHOJIOTHS BHCOPEKHWHTA,ChIPhE,

IPOAYKTHI, TEXHOJIOTUYECKast CXeMa,
3aMEeJUICHHOE KOKCOBaHHUE, CbIPbE, MPOIYKTHI,
TEXHOJIOTHYECKAs cXeMa
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5 Karanutuueckue u OcCHOBBI  KaTajiv3a, TUIBl  KaTalu3aTOPOB, 12

rUApoKaTalIuTU4Yeck | TexHonorus KaTaJIUTHYECKOTO KpPEKUHTa,
€ TPOIIECCHI TEXHOJIOTHYECKast cxema, [Ipomeccer
ANKWIMPOBaHUST ~ K300yTaHa  HU300yTUIICHOM,
TEXHOJIOTHYECKast cxema, [TpousBoacTBO
METHUITPETOYTHIIOBOTO a¢upa (MTBD),
TEXHOJIOrn4YecKas cxema, Karanurnueckmi

MPOJYKTaM, CBhIPbE, TEXHOJOTUYECKAS

pubOPMUHT,  KaTaiu3aTopbl, TpeOOBaHUA K

[Tponieccel ruaporeHu3any, TEXHOJIOTUs, CXeMa
[Tonyuenue cunte3-raza. Cunres @uiuepa-

cxeMma,

Tpomnma
Hroro 34
4.2.3. llpakTHyeckue 3aHATHSA
No TpyaoemkocT
I /;1 Pasnen TemaTnKa NPAKTHYECKUX 3aHATHH b
B aK. yacax
1. Paznen 1. | Konsepcus. CenextuBHocTs. Beixon. Pemenue 3anau 9
2. Pasmen 2. | llogroroBka x mepepabotke . Pemenue 3anau 9
ABT. Pacuer k0s10HH aTMOC(EpHON U BaKyyMHOMH 11
3. | Paspen 3. | peperonkn nedrru. Pemenue 3amau
Pacuer 3MeeBuKa TepMUYECKOTO KpekuHra. Pemenne 10
4. Paznen 4. 3agau. BucOpekunr. Pemenue 3agau
Karanutuueckuii pugopmunr. Penienue 3agay. 12
Karanutnuecknii kpekuHr. Pemenue 3anau.
o. Paznen 5
Anxunuposanue. [lonyuenne MTBO. [lonyuenue cunres-
raza. Cunres @umepa-Tponiua
Hroro: ol

4.2.4. JladbopaTtopHbie padoThl
JlaboparopHbie pabOThI HE TPETYCMOTPEHBI.

4.2.5 TlpumepHasi TeMaTHKA KyPCOBBIX IPOEKTOB (padoT)
KypcoBbie paboThl HE MpeayCMOTPEHBI.

5. OBPA3OBATEJIBHBIE TEXHOJIOT' T

B xone o0yueHns NpUMEHSIOTCS:
Jlekuuu, KOTOpbIE SIBISIOTCS OJJHUM M3 BaKHEHIIUX BUAOB YUEOHBIX 3aHATHH U COCTABIISIOT
OCHOBY T€OPETHUECKOMN MOATOTOBKU 00YUYaIOIIUXCA.
Ileny TEKIMOHHBIX 3aHSATHIA.
-JlaThb CUCTEMATU3UPOBAHHBIC HAYYHBIC 3HAHUA 110 AWCLUIUIMHE, aKUEHTUPOBAaTh BHUMAHHUE HaA
Hanbos1ee CI0KHBIX BOIPOCaxX AUCIUILIUHEL,
-CTUMYJIUPOBATh AKTHBHYIO I103HABATEIbHYIO JIEATEIFHOCTh OOYYaloLMXCs, CHOCOOCTBOBATh
(bOopMHPOBaHHIO UX TBOPYECKOTO MBIIICHHUS.
IlpakTuyeckne 3aHATHA. Llenb NpakTUUECKUX 3aHATUN - COBEPLIEHCTBOBAaTb YMEHUS U
HaBBIKU PEILCHUS PAKTUYECKUX 3aa4.




['maBHBIM coaep)kaHMEM »STOro BHAAa YYEOHBIX 3aHATUM SBIAETCS paboTa KakIoro
o0ydaromerocsi MO OBJAJCHHIO TMPAKTHYECKUMH YMEHHSAMH M HaBBIKAMH MpodeccnoHambHON
JeSATEIbHOCTH.

Koncyabranuu (Tekymas KOHCYJbTallUs, HAKAHYHE SK3aMEHA) SIBISICTCS OTHOW U3 (opm
pYKOBOZCTBa y4eOHOW paboTOl OOydYaromMXCSd M OKa3aHUs UM IIOMOIIM B CaMOCTOSITEIbHOM
U3y4eHUH Marepuaja JUCLMIUIMHBL, B JIMKBUAAIMM HWMEIOMIMXCS MPOOENOB B 3HAHMSAX,
33I0JKEHHOCTE! 10 TEKYILIUM 3aHSATHUSM.

Teky1ye KOHCYJIbTaluy POBOJATCA NPENoAaBaTeNeM, BELYIIIUM 3aHITUS B yUeOHOU TpyIIie,
HAYYHBIM PYKOBOJIUTEIEM M HOCAT KaK MHIUBHyalbHbINA, TaK U TPYIIIOBON XapakTep.

CamocrosTeibHasi pa0ora o0y4arommMxcsi HAllpaBIeHAa Ha YIIYyOJIEHME U 3aKpeIUICHUE
3HAHWM, MOJIYYEHHBIX Ha JIGKIUAX U JPYTUX 3aHATUSAX, BHIPAOOTKY HABBIKOB CaMOCTOSITEIBHOIO
AKTUBHOTO TPHOOPETEHUS] HOBBIX, JONOJHUTENBHBIX 3HAHHHA, MOATOTOBKY K IPEACTOSIIUM
y4eOHBIM 3aHATHUSIM U IPOMEKYTOUHOMY KOHTPOJTIO.

6. OUEHOYHBIE CPEACTBA UISI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
MPOMEXYTOYHOU ATTECTALIUU 11O UTOI'AM OCBOEHUS TUCHUIIJINHBI
6.1. Oyenounsvie cpeocmea 011 meKyue2o KOHmMpPOJiA yCnesaemocmu

6.1. Ouenounvie cpeocmea 01 npoeedeHUs NPOMENCYMOUHOU ammecmayuu (IK3amena)
Paznean 1.

Cocrosiare HedTenoObun 1 HedrenepepadboTku B Poccuu u B Mupe
MupoBble u3BiIeKaeMble 3anachl HehTH

MupoBble U3BIEKaeMbI€ 3a11achl raza

Kakue cTpaHbl 3aHMMAIOT TJ1aBHbIE MECTa 0 JOObIYe HEPTH?
Ha xakom mecte Haxonutcst Poccun?

OneMeHTHBIN cocTaB He(Tel

Xumudeckuit coctaB HedTen

Kak pacnipenenstorcst apeHsl, aTKaHbl M IUKIIAHbI 10 Gpakuusm HedTu?
DpakUOHHBIN cocTaB HeTe

Knaccugukarus Hedreit u nmporeccoB nepepaboTKH
Knaccudukanus HedpTenpoaykToB

Pasznen 2

[TonroroBka HedTH K epepaboTKe

AHoOManus BA3KOCTH

Tunel sMynscuil. MeTo1bl pa3pylieHus

Tunsl 1e3MyJIbraTopoB

B 4yem cyTh moaroToBku HEPTH K nepepadoTke?

B uem 3akirouaercs MoAroToBKa raza K TpaclnopTUpPOBKe?
PacckaxuTte 0 porecce CKUKEHUsI TPUPOAHOTO Taza.
Paznen 3

9JI0Y, cxema, TeXHOJIOT U

Tunst OI'/l, npenMy1iecTBa U HELOCTATKH

OCHOBBI peKTH(PUKALUU

Crioco0bI o/1BO/Ia TeTIa

Crioco0b! 0TBOJIA TEIUIA

THUIIBI KOHTAaKTHBIX YCTPOUCTB

Pazneun 4

THuIbI TEpMUYECKUX MTPOLIECCOB

Ha3HayeHne TepMUYECKHX IIPOLECCOB

Ha3nauenue u cymHocThb npouecca nupoiansa

OcCHOBBI MEXaHH3Ma, XUMU3Ma U KHHETUKH ITUPOJIN3a

7

~NoubhwNhkrRrE  EBHocovouorwnr

OOl WN P

A OLODN P



5  Ceipbe nuposmn3a
6 TpebGoBaHUs K CBIPHIO MTUPOIH3A
7 IlpomykThl mHpOIH3a

Pa3zpen 5

OcCHOBHBIE TIOHATHS KaTaan3a

TwuIel KaTaTUTUYECKHUX TPOIIECCOB

AncopOmus 1 Katanms

OTanyus aacopOIuu U XeMOCOPOITUU

TpeboBaHMs K TeTEPOreHHBIM KaTaln3aTopam

Yem 00yciaoBiIeHa XMMUYECKasl Ie3aKTUBAIMS KaTajau3aropa?

UYem o0ycioBieHa pu3ndeckas Ae3aKTHBALNS KaTanuzaTtopa?
Hasnadenue u cynHoCTh porecca KaTaTuTHIECKOr0 KPEeKUHTa.
OCHOBBI MEXaHH3Ma, XUMH3Ma ¥ KHHETUKU KaTaTUTHYECKOTO KPEKUHTA.
[IpousBoacTBO cuHTE3-ra3a. OCHOBHBIE TAPAMETPHI.

Boovouor~wnr

6.2. Ouenounvie cpedcmea 0151 RPOGEOCHUS NPOMENCYMOUHOU ammecmayuu (IK3ameHa)
6.2.1. Ilepeuensv sonpocos/3adanuil K IK3ameH:

cONO OIS~ WN B

11

12
13

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

29
30

DneMeHTHBIN cocTaB HedTel

XuMu4eckuit coctaB HeTeh

Kak pacripenesnstorcst apeHsl, aIKaHbl M LIUKJIAHbI 110 Gpakuusam HedTu?

®pakKIMOHHBIN cocTaB HeTel

Knaccudukanust HedTeit 1 mporeccoB nepepadoTKu

Knaccudukarus nHedhrenpoykToB

OcobeHHOCTH HEPTH KaK CBhIPbs ISl peKTH(PHUKALUN

Cxema c 01HOH KOJIOHHOM U IByMSI HAa YCTaHOBKE aTMOC(EpHON  MEpPEroHKH. Kakyro
KOTJ1a cJeyeT UCI0JIb30BaTh?

AtMocdepHas neperonka Onucanue, cxema

BakyymHas neperonka Onucanue, cxema

C kako#l 1enbl0 B KOJOHHAaX BAaKyyMHOM IEpPEroHKM Ma3yTa B CEKLUHUU HHUTAHUS
UCTIOJIBb3YIOTCS CenapaTopsl?

Kakue ppakuun 6eH3uHa Bbl 3HaeTe?

VYcraHoBka crabuiu3alMd M BTOPUYHOW meperoHku OeH3nHa Ee Ha3sHaueHwe,
TEXHOJIOTHS, CXema

Yro takoe 3M1A? 3auem oH HyXeH?

ArnmnaparypHoe oopmiieHHne THpoIU3a

Cxema nuposin3a, OnMcanue

TexHonorust nupoJn3a

Y CTpoUCTBO IeUn MUPOIIU3a

Haznauenue u CynHocTh mpoliiecca TEpMUIECKOr0 KPEKHHTa

OCHOBBI MEXaHU3Ma, XUMH3Ma U KWHETUKH KPEKUHTa

ChIpbe KpeKHHTa

TpeboBaHMs K CBIPBIO KPEKHHTA

IIponyKThI KpEeKHHTra

AmnmnapaTtypHoe opopMIIeHHE KPEKUHTa

Cxema KpeKrHra, OnMcaHue

TexHOoJOrHs KpeKHHTa

Ha3naueHnue u cymHocTh nporecca BUCOPEKHHTra

OCHOBBI XMMH3Ma M MEXaHH3Ma TEPMHUYECKUX MPEBPALICHUN TSHKEIOro He(TSHOTO
CBIPbS

OCHOBBI KHHETHKH TEPMUYECKHX ITPOLIECCOB

XapaKTepHUCTUKA CBIPbs U MPOLYKTOB Mpoliecca BUCOPEKUHTa
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65
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67
68

69
70
71
72
73
74

Cocras u cBoiicTBa O€H3MHa BUCOPEKUHTa, HAPABICHUS €r0 UCIIOIb30BAHUS

Crioco6b!1 0unCTKH OEH3MHA BUCOPEKHHTA OT CEPHUCTBIX COCTUHEHUI

XapakTepucTUKa U BO3MOKHBIE HAIIPABJICHUS UCIIOJb30BAHUS OCTaTKa BUCOPEKMHTa

UT0 MOHUMAIOT TTO/1 CTAOMIILHOCTBIO OCTaTKa BUCOpekuHra? Uem oHa xapakTepusyercs?
PaznoBugHOCTH Tponiecca BUCOpeKUHTa. TeXHOIOrnuecKrue yCaoBHs

OcHoBHBIE (haKTOPHI, BIUSIONINE Ha POLECC BUCOPEKUHTA

Kakum 06pa3oM MOKHO MOBBICUTB KECTKOCTD Ipoliecca BUCOpeKuHra?
KoHCTpyKTUBHBIC OTIIMYHS ITe4el BUCOpeKHHra 1 ycTaHOBOK ABT

[TpuunHbI Iporapa 3MeeBHKa Meun BUCOPEKUHTa

OCOOCHHOCTH KOHCTPYKLIIMM M peXHMa pPadOThl KOJOHHBI pa3feiieHUs MPOAYKTOB
BUCOpPEKHHTA

Jis Kakoil 1enM OCTAaTOK BUCOPEKMHra WM Ta30iyieByl0 (paKIHIO MOJAI0T Mepen
KOJIOHHOM pa3/ieJICHUs B MPOAYKTOBBIN MOTOK?

Haznauenue 61oka abcopOiuu, peskuM paboThl OCHOBHOTO 00OPYI0BAHUS

Jlis kaKoi LieH U T/Ie UCHIONIB3YETC sl BOJSHOM Map B mpoiiecce Bucopexura?

Ha3nauenue u cymHocTs npoiecca KOKCOBaHUS

OcCHOBBI MEXaHU3MAa, XUMH3Ma U KHHETHKU KOKCOBAHUS

ChIpbe KOKCOBAHHS

TpebGoBaHus K KOKCY

Kak ncnons3yror kokc? B kakux orpaciusax?

ChIpbe ISl UTOBYATOTO KOKCa

Knaccudukanus kokca

[TpoayKThl KOKCOBaHUS

Kamepsl kokcoBaHust

Crioco6 BBITpY3KH KOKCa

ArnmnaparypHoe oopmIIeHHEe YCTAHOBKM KOKCOBaHUS

Cxema KOKCOBaHMsI, OIIMCAHNE

TexHOoIornst KOKCOBaHUs

PexxuM paboThl KaMep KOKCOBAaHUS

Tuns! TsKeNbIX HePTAHBIX ocTaTKOB Kiaccudukamus no pacTBOpUMOCTH

CrpykTypa, cOCTaB U CBOMCTBA KaTaJIM3aTOPOB KpeknHra Moaudunupyromie 100aBKu K
KaTajau3aTopam

[TonsiTHS — CBEXUH, pereHepupOBaHHbIM, 3aKOKCOBAHHBIN KaTanu3aTtop

XapakTepucTUKa ChIpbsl MpOIecca KaTATUTUYECKOro KpeKuHra TpeOoBaHUS K KauecTBY
CBIPbS

C kaxoif eIbI0 MPOBOJAUTCS IPEIBAPUTEIBHOE THAPO00IaropakuBaHue ChIpbs?
BnusiHue reTepoaToOMHBIX COEIMHEHUH ChIpbS Ha IIOKa3aTelu IpolLecca M KauecTBO
MPOJYKTOB

[ToueMy B CBIpbE HEKEIATEIBHO MPUCYTCTBUE A30TUCTBIX M CEPHUCTBIX COECIUHEHWN?
MeTob! Tpe1oTBpALIEHUS UX OTPULIATENILHOTO IEHCTBUS

[{eneBble IPOAYKTHI KATAJIMTUYECKOTO KpeKMHra OCHOBHBIE IT0KA3aTeIN KaueCTBa
[Touemy B J€rkux NpoOayKTaxX KaTAIUTUYECKOTO KPEKUHTA COACPKHUTCS 3HAYUTEIbHOE
KOJIMYECTBO M30aJIKAHOB U aJIKEHOB, a B TSKEIIBIX — apEHOB?

Cxema BbIJIeNIeHUS U IepepabOTKU T'a30B KaTAIMTUHYECKOIO KPEKUHTa

CpaBHHTE CBOICTBAa U cOCTaB OEH3WHOB KAaTAJUTHUYECKOTO M TEPMHUYECKOTO KPEKHHIOB
UeM BbI3BaHbBI UX OTINYMS?

TunoBoii MaTepraibHbIN OanaHc Mpoliecca KaTaTUTUIECKOT0 KPEKHHTa

OcHoBHbI€ (aKTOPBI, BIUSIONIME Ha MPOIIECC KaTATUTUYECKOTO KPEeKUHTa

Yro Takoe MEepEeKPEKUHT CHIPbS U B PE3yJIbTAaTE YETO OH MOKET HAaOMI0aaThes?

OCHOBHOM METOJ TPEAOTBPAIIEHUS IEPEKPEKUHTA

Turmbl peakTOpHO-pereHepaTOPHBIX OJIOKOB

YerpoiicTBO 1 cxeMa paboThl T T-peakTopa KPEKUHTa
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YcTpoiicTBo, cxeMa U apaMeTpbl pabOThl COBPEMEHHBIX PEFEHEPATOPOB KaTaau3aTopa
Crioco0bl coeIMHEHUS IIMKJIOHOB U PEaKTopa it OBICTPOTO OTAEICHUS KaTaau3aropa oOT
IPOAYKTOB PEAKLIUHU B JIN(PT-pEeKTOpax

[{MKIJIOHBI, UX KOHCTPYKLUS, IPUHIUI ACUCTBUSA

Crioco0b! peryupoBaHusl TEMIIEPATYPBI 110 BHICOTE peakTopa

YrTunuzanus 3HEpruy ra3oB pereHepanuu Karaaus3aropa

Kak perynupyercs temneparypa B pereseparope?

Kakue cymiecTBylOT IyTH yBeIHYCHHS TTTyOUHBI pereHepaluy KaTaan3aTopa’?

Kak yMeHpIIMTH cOEpKaHUE OKCUAA YTIIEPOAA U OKCUAOB CEPBI B Ta3ax pereHepannn’?
OCOOCHHOCTH KOHCTPYKIMH W pabOThl pPEeKTU(PHUKAIMOHHONW KOJOHHBI YCTAaHOBKH
KaTaJIUTHYECKOTO KPEKUHIa

UTo pou30iIeT eCiIi MOBBICUTCS IaBJICHUE B PEKTU()HUKAITMOHHON KOJIOHHE?

B pe3ynbraTe yero MoxeT MOBBICUTHCS JIaBIEHUE B PEKTU(PUKALIMOHHOMN KOJTOHHE?

Jns Kakux Uened MCIOJb3yeTCsl BOJSHOM Iap HAa YCTAHOBKE KaTaJUTUYECKOTO
KpEeKUHTa?

[TyTu cHMXKEHMSI SHEPro3aTpar Ha YyCTaHOBKE

OKOJIOTUYECKHE MEPOIIPUATHUS HA YCTAHOBKE

Kakum 00pa3oM MOXXHO TMOBBICUTH OKTAHOBOE YHCIO OEH3MHA KaTaJUTUYECKOTO
KpEeKUHTa?

Kakum o0pa3oM MOKHO THOBBICUTBH COJIEp’KaHUE IMPOINUJIEHA B IMPOIAH-NPONNUICHOBOMN
bpakuun?

Kakum 00pa3oM MOXXHO TOHM3HTH COAEp)KaHHE Cepbl B OCH3MHA KaTAIUTHYECKOTO
KpEeKUHTa?

Hasnadyenue u CynmHoCTh npouecca alKuaIupoBaHus

OcCHOBBI MEXaHN3MA, XMMH3Ma U KHHETUKH CEPHOKHUCIIOTHOTO AJIKWJINPOBAHMUS
Karanuzatop ankunuposanus Tpeboanus k Hemy KoHueHTparus

ChIpbe aNKUIMpOBaHUS

TpebGoBaHMs K CHIPbIO AIIKMJINPOBAHUS

ITponyKT ankunupoBaHus

ArnmnaparypHoe oopmIIeHHE alTKUIUPOBAaHUS

Cxema aKMIMpOoBaHuUs, ONUCAHUE

TexHonorus ajaKuIMpoBaHUs

Kak cHuMaetcs Teruio B peakTope ankuiaupoBanus? s yero 3To Heo0XoaumMo?
Hasnauenue u cymuocts npouecca noayuenuss MThD

Csotictea MTBD Jln1s1 yero oH HyXeH?

OcHOBBI MEXaHH3Ma, XMMH3Ma U KHHETHKH nporiecca noaydenus MTBD

Karanuzatop npornecca nonyuenus MTBO

Cripbe nporecca nosxyyenus MTBO

TpeboBaHus K chIpbio nporiecca nosydeHuss MThD

ArnmnaparypHoe odopmiieHne nporecca noixydenus MTBD

Cxema nponecca nosnydyenuss MThO, onucanne

Texnomorus nponecca noxyderuss MThO

Ha3nauenue, cyliHOCTb U OCHOBHBIE ITAPAMETPBI THAPOT€HNU3ALMOHHBIX POLIECCOB
XHMH3M Tpoliecca THAPOOUNCTKY HEPTAHBIX (paKIuil

XUMU3M Tpoliecca THIPOKPEKUHra HePTAHBIX (PpakLIuil U OCTaTKOB

TepMoaMHaMUKa W TEPMOXHMHS OCHOBHBIX pe€akUWd, WX BIUSHHE HA PEXKUM H
anmnaparypHoe opopMIIeHHE THIPOT€HU3AIMOHHBIX MTPOIIECCOB

XapakTEepHUCTUKA ChIPb U IPOAYKTOB THIPOr€HU3A[MOHHBIX IIPOLECCOB

Bnusiaue cTpoeHus 1 coctaBa KaTaau3aTopa Ha 3 ()EeKTUBHOCTH OCYILIECTBICHHS
TUAPOTE€HU3alNOHHBIX IIPOLIECCOB

OcHoBHBIE TPeOOBaHMS K KaTaau3aTopaM TUAPOTreHU3AIMOHHBIX TPOIIECCOB

[TpyuuHEI [€3aKTHBALIMKA KATaIM3aTOPOB I'MAPOTCHU3ALMOHHBIX IIPOLIECCOB
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Jnst kKakoW 11eN, KOTla U 4eM MPOBOJAT OCEPHEHHE KaTtain3aropa?

@DaKTOpbI, BAUSIOMINE HA IPOIECC TUAPOOYUCTKU HEPTIAHBIX PpaKkuuil

@DakTopbl, BAUAIOIINE HA IPOLECC THAPOKPEKUHIa HEPTAHBIX (PpaKIMii U OCTATKOB
@DaKTOpbI, BAUSIOMNE HA IPOIIecC TUApoaenapaduHI3aUN HEPTIHBIX (paKkiuit
OcobeHHOCTH annapaTypHOro opopMIIeHHs I'HIPOr€HU3aMOHHBIX ITPOLECCOB
KoHcTpyKIIuu peakTopoB pa3iMuHbIX THIPOre€HU3AMOHHBIX IPOLECCOB?

Mo>kHO 111 COBMEIaTh pPa3HbIE THAPOTCHU3ALMOHHBIE IIPOLECCHL B OTHOM peakTope?
Crioco0bI 3aIUTHl PEaKTOPOB OT BOJIOPOTHON KOPPO3UHU M KOHTPOJIS 32 €€ MPOTEKaHUEM
TpeboBanus k kauecTBy BCI' 17151 THAPOT€HU3AIMOHHBIX TTPOILIECCOB

Kak noBbicuTh KOHIIEHTpaLuto Bogopoaa B BCI™?

[Touemy 1t moanuTKY KOHTYpa nupkKysiuuu BCI crapatorcs uCnonab30BaTh

qucThIid Boopoa? Kakum obpazom oH MoxkeT ObITh moyueH Ha HIT3?

Kakum oOpazom ymamsercs cepoBojopon u3 BCIT w  Jerkux mIpoJIyKTOB
TUIPOTr€HU3alMOHHBIX ITPOLIECCOB?

[Touemy B G;10K€ MOHO3TAaHOJIBHON OYUCTKU MCIIOJIb3YETCS BOIHBINA PacTBOP

MDA (xakoii KoHIIeHTpauu?), a He YucThiii MOA?

[Tpuunsbl  cHWKeHUs  3(Q(EKTUBHOCTH  yAaJe€HUs  cepoBojopoja B Oioke
MOHO3TAaHOJIBbHOW OYUCTKU

HazHauyeHue u CyIHOCTb IIpoLecca apoBOld KOHBEPCUH YITIEBOLOPOIOB

Uro sByIsIETCSI OCHOBHBIM MCTOYHHMKOB Bogopoaa Ha HI13?

KaranuzaTop nporecca napoBoil KOHBEpCUHU YIIIEBOJOPOIOB

CeIpbe npoliecca NapoBOil KOHBEPCUU YIJIEBOI0PO/IOB

TpeboBaHMs K CHIPBIO IpoLiecca MapoBO KOHBEPCUH YTIIEBOJOPOIOB

AmnmapaTypHoe opopMIIeHHE MTPoIecca TapOBOi KOHBEPCHH YTIIEBOIOPOIOB

Cxema nporiecca napoBoi KOHBEPCHUHU YIIIEBOJOPOIOB, ONNCAHUE

TexHonorus npoiiecca NapoBoi KOHBEPCUH YIIIEBOAOPOIOB

Ha3naueHue u CymHOCTb Ipolecca KaTaTuTHYECKOro pudopMuHra

OcCHOBBI XMMH3Ma TIpoIIecca

TepMonMHaMHMKa M TEPMOXMMHS OCHOBHBIX PpEakLUH, WX BIUSHUE HA PEKUM H
anmnaparypHoe opopMIIEHHE Ipoliecca

LleneBble NPOAYKTHI KaTaIMTHUECKOro pudopmuHra X ocHOBHbBIE TOKa3aTeNu KauecTBa
XapakTepHucTUKa ChIpbsl MpOIEcca C LIETbI0 MOMYyYeHUs! BBICOKOOKTAHOBOTO OEH3MHA U
apoOMaTUYECKUX YIIIeBOJ0po 0B TpeOoBaHuUs K KaUeCTBY ChIPbs

XapakTepucTuka  KaTanu3atopoB  pudopmunHra  bu@yHKIMOHANBHBIA  XapakTep
karanusaTopa [lonumerammueckne KaTanu3aTopsl

[IpomoTOpsl Ha oOCHOBe XJjopa BnusHue coaepkaHus BOJbl B IHPKYJIHPYIOIIEM
BOJIOPOJICOJIEPIKAIIIEM ra3e Ha J0OABICHUE XJIOPOPTaHUKU

OcHOBHbBIE TEXHOJOTHYECKHE (PAKTOPHI, BIUSIOLIME HA BBIXOJ M KAa4eCTBO IMPOIYKTOB
pudopMHHTa

3aueM Hy»XeH MPOMEKYTOUHBIN MOIOTPEB MEXy peakTopaMu pudopmuHra?

[TonsiTne xectkocTh mpouecca pudopmunra. Kakue mapamerpbl pexuma HOpU 3TOM
OApa3yMeBaroTcs?

Kak BiMseT >KecTKOCTh IMpolecca Ha BBIXOJ MPOAYKTOB pupopmuura? OOBICHUTH ¢
TOUYKH 3pPEHUS XMMH3Ma 1 TEPMOJIMHAMUKH IIpoLiecca

Kakum 00pa3omM MOKHO MOBBICUTH KECTKOCTH IMpoliecca pudopMuHra 6e3

YMEHbILIEHUS TPOJOKUTEILHOCTH MEXPEreHepallMOHHbBIX TPOOEToB?

Bnusaue xectkocTn puOpMHUHra Ha TEXHUKO-DKOHOMHUYECKHE IOKa3aTeau padoTh
YCTaHOBKH

[Toyuemy HEOOXOIUMO HPOBOIUTH IMpoOLECC PUPOPMUHTA B CPeie BOAOPOACOACPIKAIIETO
raza (BCI')?

Tpeb6oBanus k cocraBy BCI' Bzanmocssi3b kpatHocTH nupkyisiiuu BCI™ u ero cocraBa
Kakum o6pazom opranmzyercst mupkyssiaust BCI'? Tumbl upKyIsSmuOHHBIX
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KOMIIPECCOPOB, HUX MpeuMmyliecTBa W HegocTtaTku OT KakuX TEXHOJIOTUYECKUX
[IapaMeTPOB 3aBUCUT IIPOU3BOIUTENBHOCTh KOMIIPECCOPOB

Kakum oOpazoMm ompenensitor KoHieHTparuioo Boaopona B BCI'? Kakue npubopsl
CUTHAIM3UPYIOT OO0 OTKJIOHEHHH 3TOr0 IOKa3aTelss OT HOPMBI TEXHOJOTHYECKOTO
pernamenTa? Kak MOHO MOBBICUTh KOHIIEHTpalLHio Bojopoa B BCI™?

OO0mme NPUHLMIBI — anmapaTypHOro  O(OPMIICHHS MPOMBIIUICHHBIX  YCTaHOBOK
KaTaJUTHUYECKOro pudopmMuHra

[Touemy HEOOXOUM OJIOK MPEABAPUTEIHHON THAPOOUUCTKH ChIpbs pudopMuHra?

Kakue kaTanuTudeckue bl yAaIsSoTCs MPeIBapUTEeIbHON THAPOOYUCTKOM?
KaranusaTopsl ruIpoO4UCTKH

YCTpoiicTBO M pexuM paboThl OCHOBHBIX amnmapaTtoB OJIOKa MpeIBapUTebHOM
TUAPOOYUCTKHI

YCTpoiiCTBO M KOHCTPYKTUBHBIE OCOOCHHOCTHM  PEaKTOpoB  pudopmuHra co
CTallMOHAPHBIM CJIOEM KaTalln3aTropa

KoHCcTpyKTHBHBIE 0OCOOEHHOCTU PEAKTOPOB PUGOPMUHTA C HEMPEPHIBHON pereHepanueit
Karajau3aTopa

[IpeumyiiecTBa U HEAOCTATKU PEAKTOPOB PUGOPMHUHTA C PATUATBHBIM M aKCHAIbHBIM
BBOJIOM CBIpbsI

CyIIHOCTH ¥ YCIIOBUSI BOBHUKHOBEHUS BOJAOPOIHON KOppo3uu CrocoObl 3alUThl OT Hee
[Touemy KaTamM3aTOp paclpeseNneH o peakTopaM pupOopMHHTa HEPABHOMEPHO?

Kak 310 oTpakaeTcst Ha pa3Mepax peakTopoB?

OOsbsicHUTE TIepenaa TeMmIepaTyp B peakTopax pHGOPMHUHTA C TOYKH 3pEHHA
TEPMOJMHAMHUKH TpoIiecca

[TprunHBI OBBILIEHHOTO ME€PENa/ia AaBJIEHUS 10 CIO0 KaTajJu3aTopa B PeakTope

Pexum cymiku katanuzaropa 0JI0KOB THIPOOUYHCTKH U PUPOPMHUHTA U €T0 aKTHBAIUS
Kak npegoTrBpaiaercst yHOC KaTanuzaropa U3 peakropa’?

[To mokazaHusiM Kakux NpUOOPOB U aHATM30B MOXKHO CYIMTH O MOHMKEHUH aKTHUBHOCTHU
KaTajau3aTopa pudopMHHra 1 HEOOXOIMMOCTH MPOBEJIEHUS €T0 pereHepanun’?
Perenepanus karaan3aTopoB pudopMHHTa, PeKUM, CTaJUU, KOHTYD IUPKYJISIUU T'a30B
perexHeparuu, 3aiura o0opy10BaHUs OT KOPPO3UH MPU pereHepaluu

Hy>xHo 11 mepeBOANTh pereHeprupoBaHHBINA KaTalu3aToOp B aKTUBHYIO Gopmy?
Ha3nauenue onepannun ocepHeHHUs KaTalIn3aTOpOB pupOpMUHTa

Ha3znauenue u npuHIMn paboTsl (pakMOHUPYOLIEro abcopOepa, ero ycTpoicTBO
Haznauenune crabunn3aiimoHHON KOJIOHHBI.

Kakue KOHTaKTHBIE YCTPOICTBA IPUMEHSIOTCS B KOJIOHHE?

C noMol1IbI0 KaKUX Olepariii MOXKHO YMEHBIIUTh COJEpKaHHUe MPOoIaHa B CyXoM rase?
[To pesynabpTaraM Kakux aHAIU30B ONPEAEISIOT (PU3MKO-XMMHUYECKHE CBOMCTBA CBHIPbS U
pudopmara?

Yro Takoe neTaHOBOE YNUCIO0?

YT0 Takoe OKTaHOBOE YHCIIO?

Kakumu meronamu onpezensercss oktaHoBoe uncio? IIpu kakom Merozne 0oHO Bbliie?
UTO OTHOCST K albTEPHATUBHBIM BUJAM TOIJIUBA?
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6.3.2. [IpuMepHbBIe TeCTOBbIE 3aJaHNSI K IK3aMEHY
Bapuant Nel

Na

Bonpoc

BapuaHTb!l 0TBETOB

1.

MupoBbIe H3BIeKaeMbIe 3arackl IPUPOIHOTO ra3a
COCTABIAIOT (TPIH M°)

12
155
0,5
3550

[TepBOE MECTO B MUPE 110 M3BIICKACMbIM
3amacaM He)TH 3aHUMAET

Poccus
Kyseir
AJDKUp
Caynosckas ApaBust

[TepBoe MecTo B Mupe 1o oobemam 100buu
MIPUPOIHOTO Ira3a 3aHUMAET

CIIOA

Kanamga
Poccus
Axup

ITo u3BieKaeMbIM 3amacamM HedTH Poccus
3aHMMAaeT MECTO CpeI cTpaH EBporsl u
osBmero CCCP

ITepBoe
Bropoe
Tpetse
[TsToe

P ERrObDEIRONMEIAMWONDE

Poccus no 3anacam He(bTI/I H rasa

1. borara u HeThIO, M TA30M
2. boraTa HedThIO, HE OoTaTa
razom

3. borara razom, He Oorara
He(ThIO

4. He 6orara Hu HEPTHIO, HU
ra3oM

IleTaHoBOeE YHMCIIO - TTOKA3aTeNb

1. JleToHaITMOHHOM CTOMKOCTH
aBTOOCH3UHOB

2. JIeTOHAITMOHHOM CTOHKOCTH
AT

3. BocmiaMeHseMoCTH
aBTOOCH3UHOB

4. Bocrutamensiemoctu JIT

K AJIBTCPHATUBHBIM BUJIaM TOIIJIMBA OTHOCAT:

1. CiupTsl

2. [Ipupoanslii ra3

3. CUHTETHYECKHE U3 TBEPJIBIX
TOPIOYHMX UCKOTIAEMBIX

. Bce BrIenepeunciaennoe

B ucxonnbix HeTAX comepkarcs B
Pa3IMYHBIX COOTHOILIEHHUSIX BCE KIIACChI
YTJIEBOAOPOIOB, KPOME

. AJIkaHOB

. Hadgrenon
. ApeHoB

. ATIKeHOB

C MOBBIIIIEHUEM MOJIEKYJIIPHON MacChl
(bpakumii HeTH colep)kaHNe B HUX aJIKAHOB

. YMEHbIIIaeTCs

. YBennmuuBaeTcs

. He u3zmensercs

. B HEd X pa3Hoil TUIOTHOCTH
M0-pa3HOMY

AW~ WND—~N

10.

[TonyTHbIe HEDTAHBIE U TPUPOIHBIE TA3bI
MPAKTUYECKH MMOJTHOCTHIO COCTOAT U3

1. AnkaHoB
2. ApeHos

3. AIKEHOB
4. Hadrenon
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Na Bormpoc BapuaHTbI 0TBETOB
11) C noBbIIIEHHEM MOJIEKYISIPHOM MacChl 1. YMmenbiiaercs
bpakiuit HeTH coepKaHUE B HUX 2. YBenuuuBaeTcs
reTepoaToMoOB 3. He n3mensiercs
4. B HeTX pa3HOM IIOTHOCTH
M0-Pa3HOMY
12| C noBbleHHEM MOJIEKYISIPHOM MacChI 1. Ymensbiaercs
bpaxuuit HeQTH copepkaHue B HUX HaTeHOB 2. YBenuuuBaercs
(MOHOLIMKJIAHOB) 3. He usmensiercs
4. B HedTAX pa3HOU MNIOTHOCTH
110-pa3HOMY
13] C noBbIIIEHHEM MOJIEKYJISIPHOM MacChl 1. YMmeHnbiiaercs
dpaxiuii terkoit HepTH conepkaHue B HUX 2. YBenuuuBaeTcs
apeHoB 3. He usmensiercs
4. MoeT U yBeIUUNBaThCA, U
YMEHbBIIATHCS
14 C noBbllIeHHEM MOJIEKYJIIPHON Macchl 1. YMmeHnbaercs
bpaxuit cpeaHeil o mIoTHOCTH HeTH 2. YBennuuBaercs
coJiep’KaHue B HUX apEHOB 3. He usmensercs
4. MoeT U yBeINUnUBaThCA, U
YMEHbIATHCS
15| C noBblIeHUEM MOJEKYJISIPHOM MacChI 1. YMmensbIiaercs
bpakuit TspKeI0W HeTH COACPKAHUE B HUX 2. YBenuuuBaeTcs
apeHoB 3. He usmensiercs
4. MoeT M yBeIUUNBaThCA, U
YMEHbBIIATHCS
16/ AHOMaIbHBIMU C TOYKHU 3PEHUS BA3ZKOCTH 1. IlpanaTns
IPUHATO CUUTATh T€ HEPTHU, PEKUM TCUCHUS 2. HeroTOoHA
KOTOPBIX HE MOJUUHSAIOTCS 3aKOHY 3. JleiiOHuna
4. HyccenpTa
17| C yBenuueHueM cTerneHN 0OBOJHEHHOCTH 1. Crauana Bo3pacraer, IOTOM
BSI3KOCTb BOJJOHE(TSIHON SMYJIbCUU najaer
2. CHayaja majaer, HIOTOM
BO3pacTaer
3. He mensiercs
4. B 3aBUCUMOCTH OT BA3KOCTH
MCXOJTHON HeDTH
18| Cpemu MeTOIOB pa3pyIICHUS SMYIbCHIA 1. Tepmuueckue
BbIOEpUTE HECYIECTBYIOIINN 2. DJieKkTpuvecKue
3. XuMu4eckue
4. XomoauiabHbIe
19/ Jlnst GonpmHCTBA HEPTEH JOCTATOYHO 1.50-70
HarpeTtb ux nepen ycranoskot 9JIOY no (°C) 2.100-120
3.150-170
4. 200-220
20| TIlo cxeMe OTHOKPATHBIM UCTIAPECHHEM 1.10,5
OCYUIECTBIISIIOT IEPETOHKY 2.1,2-15
CTAOMIIM3UPOBAHHBIX HEe(TEH MOCTOSTHHOTO 3.20
cocTaBa ¢ 4. 40

KOJI-BOM PacTBOPEHHBIX ra30B 110 (%)

14




Ni Bormpoc BapuaHTbI 0TBETOB
Bapuant Ne2
1. | Koxkc ucrions3yror s 1. IIpousBoacTBa aHOAOB U
KaToJI0B
2. Kax TommmBo [y caMOJIETOB
3. Jlns BeIpaOOTKHM Teria
4. Kak KOMIOHEHT CYJOBBIX
TOILJINB
2. | MeramnoopraHuyeckie COeTUHEHUS 1. B OGensune
MPEUMYILIECTBEHHO COJEPKATCA 2. BUAT
3. B mspKenbix HePTAHBIX
ocTaTKax
4.  OHU He NPUCYTCTBYIOT HU B
oJTHOM (hpakumu HEPTH
3. | Cepoopranndeckue COeIMHCHUS 1. B Gensune
IIPEUMYILIECTBEHHO COJepKaTCs 2. B nurpoune
3. B Tsmxensix HeTIHBIX
ocTaTKax
4. OHM HE NPUCYTCTBYIOT HU B
oJTHOM (hpakumu HEPTH
4. | A3oTHCTbIE COEIUHEHNS TPEUMYIIECTBEHHO 1. B Oenzune
coJiepKarcs 2. BAT
3. B Tsmxensix HeTIHBIX
ocTaTKax
4. OHM HE MPUCYTCTBYIOT HU B
oJHOH ¢pakuuu HedTH
5. | MeramtooprannyecKkie COeJUHEHNsT 0COOCHHO 1. TepMmuyecKkux MpoOIECCOB
OCJIOXKHSIOT BEICHUE 2. KartanuTuyeckux mpoleccoB
3. TlpomeccoB nepBUYHOMN
nepepaboTku HepTH
4. Her BepHoro orsera
6. | Ha ycranoskax 2JIOY npoucxomut 1. AtmocdepHas neperonka
HePTH
2. BaxyywmHas meperonka
He(TH
3. TloHmxeHue BI3KOCTU
KOTEITFHOTO TOTUINBA
4. ObecconuBaHue 1
00e3BOKHUBaHUE HEPTH
7. | TloanemeHTHOMY cocTaBy HE(Th 1. Vraepon
MIPEUMYIIECTBEHHO COJIEPKUT 2.  Kucnopon
3. ®ocdop
4. Asor
8. | TIlo ameMeHTHOMY COCTaBy B He(h)TH Ha BTOPOM 1. Vraepon
MeCTe HaXOJUTCs (HaunHasi ¢ MaKCUMAaJIbHOTO) 2. Kucnopon
3. ®ochop
4. Bopmopon
9. | HawuBbicmias IpOU3BOAUTEILHOCTD TIPH 1. BepTukansHoro tuna
OJIMHAKOBOM METAJNIOEMKOCTH Y 2. 'opu3oHTanpHOrO THIIA
AJIEKTPOICTUAPATOPOB 3. lllapoobpazHbIx
4. Her BepHOro oTBETa

15




Bonpoc

BapuaHTbI 0TBETOB

10/ Yem ompenensieTcsi MPOU3BOIUTEIHHOCTD 1. BeicoToii anmapara
3JIEKTPOJETUAPATOPOB MPH OJIMHAKOBOU 2. Inomanbo TOPU3OHTATBHOM
CKOPOCTH OCE/IaHUs YaCTHUII MOBEPXHOCTH ammnapara

3. Mapkoii cTanu anmnapara
4. BepHble 0TBETHI | 1 2

11} C kaxoi#i 11e51b10 B KOJIOHHAX BaKyyMHOMU 1. UYroObl yMEHBIIUTH YHOC
MEPErOHKU Ma3yTa B CEKIIUU MUTAHUS KHUJKOCTH M3 KyOOBOW YacTu
HCIIONB3YIOTCS CerapaTopbl? KOJIOHHBI

2. YToOBI HOBBICUTH JIOJIFO OTTOHA
3. Bepuniii otBeT 1 11 3

4. UtoOmI YCKOPHTH
PEeKTH(HKALINIO

12| Ha coBpemennsix HII3 HaumensbIee 1. BeprukansHoro tuna
MIPUMEHEHUE HAIIUIN JIEKTPOACTUIPATOPHI 2. l'opu30oHTAILHOTO THIIA

3. [llapoobpasubie
4. Her BepHOrO OTBETA

13] Ha coBpemennsix DJIOY misa necrabunuzanuu 1. Uonorennsix I1AB
HE(TAHBIX IMYIBCHIA MPEATIOYTUTEITHHO 2. Hemonorennsix [T1AB
MIPUMEHEHHUE: 3. Col10111e/I04YHBIX PACTBOPOB

4. TIpoMBIBHO# BOJIBI

14) Ha coBpemennsix DJIOY misa necrabunuzanuu 1. BogopactBopuMBbIX
HE(TSAHBIX IMYIBCHIA MPEATIOYTUTEITHHO NEIMYJIbraTOpOB
MIPUMEHEHHE: 2. HedrepacTBopuMBbIX

NEIMYJIbraTOpOB

3. BogonedrepacTBOprUMBIX
NIEIMYJIBraTOpOB

4. TIpoMBIBHOI BOJIBI

15| Ha coBpemennsix 3JIOY npu ucnonb30BaHUU 1. BogopacTBoprMBIX
KaKuX J€3MYJIbIaTOPOB HAUMEHbIIAs J€AIMYJIbraToOpOB
BEPOSITHOCTH TIOMAIaHUsI B CTOYHBIE BOJTY 2. HedrepacTBopuMbIX

JEAIMYJIbraToOpOB
3. BononedrepacTBOprMBIX
JEAIMYJIbraToOpOB
4. IIpoMbIBHOM BOJIbI
16| B cootBerctBuu ¢ 'OCT HedTu noapa3aemnsioT 1o 1. 2 kmacca
COJIEpKAHUIO OOIIEH cephl Ha 2. 3 xiacca
3. 4 xmacca
4. 5 kyaccoB
17} B cootBerctBum ¢ 'OCT HedTn moapasznemnstoT mo 1. 2Bunma
COJIEPKAHUIO CEPOBOIOPO/IA U JIETKUX 2. 3Buma
MEpKaInTaHOB Ha 3. 4Bunma
4. 5 BUIOB
18| B cootBerctBum ¢ 'OCT Hedtn 1. 2Tuna
KIACCU(PUIUPYIOT IO TUIOTHOCTH Ha 2. 3 Tuma
3. 4 Tuna
4. 5 Tumnon
19/ B cootBerctBum ¢ 'OCT HedTH nompasaensior 1. 2 rpynmsl
KaueCTBY MPOMBICIOBOM MOATOTOBKH HA 2. 3 rpynmbl
3. 4 rpynmsl
4. 5 rpynn

16




Bonpoc

BapuaHTbI 0TBETOB

20|

OKXTaHOBOE YMCJIIO — IT0Ka3aTellb

1. Bocmiamensemoctu
aBTOOCH3MHOB (ADB)

2. Bocmnamensemoctu AT

3. JIeTOHAIIMOHHOW CTOMKOCTH
Ab

4. JleroHaIlMOHHOM CTOHMKOCTH

IT

Bapuant Ne3

HawnGoupiiieli 1eTOHAITMOHHONW CTOMKOCTBIO Cpean
MEPEUYHCIICHHBIX YTIIEBOJIOPOJIOB C OJJUHAKOBBIM
YHUCJIOM YTJIEPOJIHBIX aTOMOB 00J1aa0T

H-ankaner
N30-askaHbl
ApeHbl
[{rknanbl

Hanmenbliieit 1eTOHAIIMOHHON CTORKOCTBIO Cpen
MEPEUYHCICHHBIX YTJIEBOIOPOIOB C OJJUHAKOBBIM
YHCIIOM YTIIEPOAHBIX aTOMOB 00J1aat0T

H-ankanst
N30-ankaHbl
Apensl
[{rknanbl

Jliia paBHOBECHS SHAOTEPMHUUECKUX PEAKLIUN
ONarompusATHBI TEMIEPATYPHhI:

Bricokue

Huskne

PaBHOBecHe He 3aBHCHT OT
TeMIepaTypbl

4. TemmnepaTypa 3aBUCHUT OT
JTaBICHUS

WNhREIAONMDEIRWODE

Jli1 paBHOBECHS SK30TEPMHUUECKHUX PEAKLIUN
OJ1aronpHUsATHBI TEMIIEPATYPBI:

1. Bricokue

2. Huskue

3. PaBHOBecHe He 3aBHCUT OT
TEMIIEPATYPHI

4. Temneparypa 3aBHCUT OT
JTaBJICHUS

Copepxatuecs: B HeQTsX napapuHsbl ¢
YHCIIOM YIJIEPOAHBIX aTOMOB OT 20 U BbIIIE

1. IToHmkaroT TeMIeparypy
3aCThIBaHUS (paKLUU

2. [loBeIIIAIOT TEMIIEPATYPY
3aCThIBaHUS (PpaKLUU

3. YXyamarT ycaoBus
paznenenus ppakuuit

4. He Baus1OT Ha CBOMCTBA
He(dTH

[Iporecc ceeKTUBHOM OYNCTKHU Macell
OTHOCHTCS K

. ’'paBUTanIMOHHBIX

. Pextuduxanmonusm
. OKCTPaKIMOHHBIM

. AGCOpPOIIMOHHBIM

[Iponiecc aMMHOBOM OYMCTKH MPUPOTHOTO U
HE(TSIHOTO MOMYTHOI'O T'a3a OTHOCUTCS K

. ’'paBUTaninOHHBIX

. PexTrdukanmoHHbIM
. OKCTPaKIMOHHBIM

. AGCOpPOIIMOHHBIM

[Iponiecc KOHTAaKTHOM OYMCTKH ras3a
OTHOCHTCS K

. 'paBUTAIIMOHHBIX

. PextrdukanmoHHbIM
. OKCTPaKLMOHHBIM

. AJICOpOIIMOHHBIM

LW NP WD~ WND—
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Bonpoc

BapuaHTbI 0TBETOB

EI/ITYM IIPOU3BOJAAT OKHCICHUEM

1. ben3una

2. JIeTHETO IU3EIHLHOIO
TOILIMBA

3. I'azoiinsa

4. I'ynpona

10

K SHCPTCTUUCCKHUM MacCjiaM HE OTHOCATCA

1. KonnencaropHoe mMacio
2.TypOMHHOE Macio
3.KOMIIPECCOPHOE MacCIIO

4 MITMHAPOBOE MACIIO

11

K CricnyaJIbHbIM MacCjlaM HE OTHOCATCA

1. TpancdopmaropHoe Macio
2. 'uapaBiryeckoe Macio

3. BakyymHoe macio

4. IlmmHAPOBOE MACIIO

12

OcBeTUTENbHBII KEPOCUH OTHOCUTCS

1. K Hedrexumuueckomy
CBIPBIO

2. K yrnepoansiM MaTepuagam

3. K sHepreTuueckum
TOIJIMBaM

4. K nedprenpomykram
CHEIMAJIbHOTO Ha3HAUYEHUS

13

Tepmorazonsib OTHOCUTCS

1. K Hedrenpoaykram
CHEIMAIbHOTO Ha3HAUYEHUS

2. K Heprexumuueckomy
CBIPBIO

3. K BsbKymuM maTtepuanam

4. K sHEepreTuyecKkum
TOIJIMBAM

14

B kauecTBe 3TaI0HHOIO YIIIEBOIOPOA, Y
KOTOpPOr0 OKTaHOBOE 4Kcio paBHO 100, mpuHsAT

1. 2, 2, 3- TpUMETHIITICHTAH
2. 2, 2, 4- TpUMETHUIITICHTaH
3.1, 2, 2- TpUMeTHIITICHTAaH
4. HopmanbHbli OKTaH

15

B kauecTBe 3TaJIOHHOTO YIIIEBOAOPOA, Y
KOTOPOT0 OKTaHOBOE YHMCJIO MPUHATO PaBHBIM
HYJII0, IPUHUMAETCS

1. HopManbHbIil OKTaH

2. HopmanbHbIii rekcan
3. HopmasnbHblii rentan
4. HopMasbHbIil 1ekaH

16

JleToHAIMOHHASI CTOMKOCTh aJIKAHOB HOPMAJIBHOTO
CTpOEHUS

1. CHuxaercs ¢ yBelIMUE€HUEM
MOJIEKYJISIPHOM MaccChl

2. IloBeImaercs ¢
YBEJIMYEHUEM MOJIEKYJISIPHOM
MAaCCHI

3. 3aBUCHT OT ajIKaHa

4. He meHsieTcs ¢
YBEJIMYEHUEM MOJIEKYJISIPHOMN
MAaCCHI

18




Bonpoc

BapuaHTbI 0TBETOB

17 | JleroHarimOHHOE YUCIIO apEHOB

1. Ilonmxkaercs ¢
YBEJIMYCHUEM MOJICKYJISIPHOM
Macchl

2. IloBreImaercs ¢
YBEJTUYCHUEM MOJICKYJISIPHOM
MAacCChI

3. He u3mensiercs ¢

YBEJIUYCHUEM MOJICKYJISIPHOM

Macchl

. 3aBUCHT OT apeHa

18 | Xumnyeckas cTaOMIbHOCTh OEH3UHOB

omnpezensercs

. XJIOpHBIM YHCIIOM
. MonueM unciiom

. OTOpPHBIM YHCIIaM
. bpoMHBIM yncIIOM

19 Mepofd BOCINIaMCHACMOCTHU JU3CIbHBIX TOIIJIMB

IMPUHATO CYHUTATDH

. OKTaHOBOE YHCIIO
. IleranoBO€ 4KCIIO
. 'ekcanoBoe 4ucio
. I'enTaHoBOE YKCIIO

20 | B xauecTBe 3TalOHHOTO TOILJIMBA, UMEIOIIIETO
MaJIbIF MIEPUOJ 33IEPKKH CAMOBOCILIAMEHEHHUS

HCIIOJIB3YIOT

. leran

. I'excan

. OkTan

. DiiKo3aH

B LW =AW= WDND =&~

6.3. Onncanmne nmokasaresieil U KpuTepueB KOHTPOJISI YCIIEBA€MOCTH,

OIuCaHue MKAaJ OICHUBAaHUA
6.3.1. Kpurepun oneHOK NPOMEKYTOYHOI aTTecTAllNN (IK3aMeH)

Onenka

IMoporoBslii ypoBeHb

YrayoneHnsbii IpoaBuHyTHII

CTyneHT HE 3HaeT
3HAYUTEILHOW YacTH
MaTepuana, JIOImycKaeT
CYIIIECTBEHHBIE OIIMOKU B

«2» OCBOEHMA YPOBEHb OCBOCHHSI | YPOBEHb OCBOCHMHA
(HEeyI10BJIEeTBOPHUTEIBHHO) «3» «4» «5»
(YA0BJIETBOPHUTEJIBHO) (xopo1o) (OTJIMYHO)
CTyneHT B IOJTHOM
CryneHT xopo1o N
CryneHt 00bEMe 3HaeT

MTOBEPXHOCTHO 3HAET
MaTepuran OCHOBHBIX
pa3zaesnoB U TeM
y4eOHOW JUCIUTUIHHEI,

3HACT MaTepurall,
rpaMOTHO U 110
CYLICCTBY HU3J1aract
€ro, A0I1yCKas

Marepual,
T'paMOTHO U I1O
CYILICCTBY HU3JIaract
€T0o, HC J0ITyCKasda

HEKOTOpbIE
OTBETaX Ha BOIIPOCHI JIOTTYCKaeT HETOYHOCTH CYIIECTBECHHBIX
HETOYHOCTH B OTBETE N
B OTBETE Ha BOTIPOC HETOYHOCTEH B
Ha BOIIPOC.
OTBETE Ha BOMPOC
Be3omnbouno
He ymeeT HaxonuTh WNuorna Haxonur YBEpEeHHO HAXOIUT HAXOIAT
perieHus O0IBITMHCTBA pereHus, pereHus, pemeﬁm
MPETyCMOTPECHHBIX MIPEayCMOTPECHHBIC MPEayCMOTPECHHBIC ’
PEAYCMOTP PEILyCMOTP peay pent PEAYCMOTPEHHbBIE
MporpaMMoi 00ydeHust | mporpaMmmoi 00ydeHus porpamMmoit OOrDAMMOL
3aJaHuN 3aJaHuN oOyJeHus 3aaHui porp .o
0o0ydeHus 3aaHul
IIpenycMoTpeHHbIE
BonpmmHCTBO IIpenycmoTpeHHbIE IIpenycmoTpeHHbIE P nﬂ};r aMpM oif
MPEyCMOTPEHHBIX IpOTpaMMOi 00yUEHHUS MporpamMmon porp
. 00y4eHus 3a1aHus
porpaMMoi 00ydeHust 3a/1aHHS BBIITOJIHEHBI oOyueHus 3a1aHus CIICLIHO
3a/1aHUI HE BBIIIOJIHEHO YAOBJIETBOPUTENIBHO | YCHEIIHO BBIIOJHEHBI y
BBIIIOJIHEHBI

19




Ilpumepnan wkana oyeHusaHUA 3HAHUIL 8 Mecmosoil hopme:

KoJinuecTBO NpaBWIbHBIX O0TBETOB,
% Ouenka
0-49 HeyznoBneTBopHUTENbHO
50-65 Y I0BICTBOPUTEILHO
66-85 Xoporiro
86-100 OTIMn4HO

7. VYEBHO-METOJINYECKOE 1 HTHOOPMALIMOHHOE OBECITEYEHUE
T CHATITAHBI

7.1. PekoMeHayemasi JuTepaTypa
7.1.1. OcHoBHAas JUTEpPaTYypa

1. Bapudsuoa, M.3. XuMus U TEXHOJOTHUS BTOPHUYHBIX MPOIECCOB MepepadOTKu HePTH :
yuebnoe mocobue / M.3. 3apudsuona, T.JI. [lyukoBa, A.B. Hlapudymmn ; MuHHUCTEPCTBO
oOpa3oBanus u Hayku Poccuu, denepanbHoe rocyqapcTBeHHOE OIOKETHOE 00pa3oBaTelbHOE
yupexiaeHue BbIciiero mpodeccuoHanbHOro oOpaszoBanus «KazaHCkui — HalMOHAIBHBIN
UCCJIEI0BATENbCKUN TEXHONIOrnYecKkuid yuuBepcutet». - Kazanp : U3narenscteo KHUTY, 2015
http://biblioclub.ru/index.php?page=book&id=428799

2. ConogoBa H.JI. Xumuueckass TexHOJOTHs TepepaboTku HedTH M Taza [DIEKTPOHHBIHN
pecypc] : yuebHoe mocobue / H.JI. Comomoa, J[.A. XammkoBa. — DIJIEKTPOH. TEKCTOBHIE
nanHele. — Kazanp: KazaHckuil HallMOHANBHBIA HCCIENOBATENBCKUNM TEXHOJIOTHYECKUN
yHuBepcurert, 2012 http://www.iprbookshop.ru/62720.html

3. Tapanoga, JI.B. O6opynoBaHue MOArOTOBKU U MepepadOTKH HEPTH U Taza [DNeKTPOHHBIN
pecypce] : yue6. mocobue / JI.B. TapanoBa, A.I'. Mo3bipeB. — DneKTpoH. AaH. — TIOMEHb :
TroMI'HI'Y, 2014 https://e.lanbook.com/book/64509

7.1.2. lonoTHUTEJBHASI JIUTEPATypAa:

1. AxmeroB, Cada AxmeroBuu. TexHonorus nepepadoTku HEDTH, Ta3a U TBEPIbIX TOPIOYUX
uckomnaembix : yue0. mocobue / C.A.AxmeroB, M.X.HUmmuspos, A.A.Kaydman ; mox pen.
C.A.AxmeroBa. - CIIO. : Henpa, 2009 (medatHble S5K3eMIUISIPHI B OUOIHOTEKE)

2. ®ponos, B.®. Jleknuu mo kypey "[Iporecchl U anmaparsl XUMHYECKOW TEXHOJIOTHH'" :
yuebHoe mocobue / B.Dd. ®pomoB. - Cankr-lIletepbypr : Xummzpar, 2008
http://biblioclub.ru/index.php?page=book&id=98347

7.1.3. YueOHO-MeTOANYECKOE OOecIeYeHHne

1) TexHonorusi HedTeraszonepepabOTKH U HEPTEXUMHUUECKOTO cHHTe3a: KOHCIeKT JjeKuuii/
Canxkr-IlerepOyprekuit lopuelii  ynuBepcuteT; coct. PomanoBa H.A. CII6. 2018
http://old.spmi.ru/system/files/lib/uch

2) Texnonorusi  HedTerazonepepabOTKU M HEPTEXHMMHUYECKOTO CHHTE3a: METOAMYECKUE
yKa3aHus K camocrosTenbHOl  pabore cryaeHtoB/ Cankrt-IlerepOyprekuit  'opHbiii
yauBepcureT. Coct. Pomanosa H.A.: CII6, 2016, 25 c. http://old.spmi.ru/system/files/lib/uch

3) Texuonoruss HedTerazonepepabOTKu U HEPTEXHUMHUYECKOTO CHHTE3a : METOJMYCCKHE
yKa3aHus K mpaktudeckuM 3aHsaTtusM / Cankr-llerepOyprckuii ['opubiit yHuBepcurer. CocrT.
Pomanosa H.A.: CII6 http://old.spmi.ru/system/files/lib/uch

7.2. Ba3pl  JaHHBIX, JJIEKTPOHHO-OMOJIMOTEYHbIE  CHCTEMbI, WH(OPMAIMOHHO-
CIIPaBOYHbIE M MOUCKOBBIE CHCTEMbI
1. Espomnetickas mudposas 6udanoreka Europeana: http://www.europeana.eu/portal
2. Muposas uugposas oubnuoreka: http://wdl.org/ru
3. Hayunas snexktponHnas 6ubimoreka «Scopus» https:// www.scopus.com
4. Hay4nas snektponHas oubdiamnoreka ScienceDirect: http://www.sciencedirect.com
5. Hayunas snexkrponHas oudnnoreka «cLIBRARY»: https://elibrary.ru/
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http://biblioclub.ru/index.php?page=book&id=428799
http://www.iprbookshop.ru/62720.html
https://e.lanbook.com/book/64509
http://biblioclub.ru/index.php?page=book&id=98347
http://www.europeana.eu/portal
https://elibrary.ru/

6. Ilouckosbie cuctemsl Yandex, Google, Rambler, Yahoo u mp.

7. DIEeKTpOHHO-OMOIMOTEYHAS CUCTEMA U3/IaTeIhCKOTO eHTpa «JIaHby

8. DnexrponHas 6mbnuoreka Poccuiickoii ['ocynapcrBennoit bubmmoreku (PI'B):

9. DnexrtponHas 6ubnmoreka yueOHUKOB: http://studentam.net

10. DiexTpoHHO-6ubIMOTEuHAas cuctema «OBC FOPAMTY» www.biblio-online.ru.

11. Dnexktponnas 6ubnuoreyHas cucreMa «HannoHanbHbIH HPOBOI pecypc «PyKOHT».
http://rucont.ru/

12. DnexTpoHHO-OMOIMOTEYHAs cucTeMa http://wwwe.sciteclibrary.ru/

13. Dnexrponnas 6ubanoreka Poccuiickoii I'ocynapcreennoit bubimorexku (PI'B):
http://www.rsl.ru/

14. Muposas uudponas oudiauoreka: http://wdl.org/ru

15. EBpomnetickas nudposas oubnmmorexa Europeana: http://www.europeana.eu/portal

16. CBoOoHas sHnmkonenus Bukunenus: https://ru.wikipedia.org

17. Dnexkrponnas 6mbmuoTeka yaeOHUKOB: http://studentam.net

18. Bonbias sHiukiIoneus Hedru u rasa http://ngpedia.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUIIJIMHBI
8.1. MaTepuaIbHO-TEXHHYECKOE OCHAIIIEHHEe Ay TUTOPHii

AyauTOpUH I POBEACHHUS JEKIMOHHBIX 3aHATHI

128 nocaoounvix mecm

OcHanieHHOCTh: MynbTUMEIUIHAS yCTAaHOBKA C aKyCTHYECKOW cuctemoid — 1 mT. (B T.U.
MYJIbTUMEAUHHBIA TPOEKTOp — 1 IIT., NMpOEKIMOHHAs anmapaTypa: HCTOYHUK Oecrepe0orHOoro
nutanus — 1 wr., 3xkpad — 1 mT., MOHUTOp — 1 mWIT., KOMIBIOTEP — 1 MIT.), BO3MOKHOCTh JOCTYIa K
cetn «MHTEpHETY, CTYN /U1 CTYACHTOB — 128 mT., Kpecno npenogasarens — 1 mT., cron — 65 wr.,
NepeHOCHasi HaCTONIbHAs TpUOyHa — | IIT., JOCKa HACTEHHAss MATHUTHO-MapKepHas — 2 WIT., IJIaKaT B
paMKe HaCTeHHbIN — 9 IT.

I[TepeveHb JTHUIEH3MOHHOTO MTporpaMMHoro obecrnedeHus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, antuBupycHoe mporpammuoe obecmedenue: Kaspersky
Endpoint Security, 7-zip (cBobGogHo pacmpoctpansemoe [10), Foxit Reader (cBoGomHO
pacnpoctpansiemoe I10), SeaMonkey (cBo6oano pacmpoctpansemoe [10), Chromium (cBoGoHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBobomHo pacmpoctpansiemoe [10), doPDF
(cBoOoaHO  pacmpoctpansemoe I10), GNU Image Manipulation Program (cBoGomHO
pacnpoctpansemoe I10), Inkscape (cBoGomno pacmpoctpansemoe I[10), XnView (cBoOomHO
pacnpoctpansiemoe [10), K-Lite Codec Pack (cBobomHo pacmpoctpansemoe [10), FAR Manager
(cBoboHO pacnpoctpansemoe I[10).

64 nocadounvix mecma

OcHanieHHOCTh: MynbTUMEIUUHBI TpoeKTop — 1 1MIT., TPOEKIMOHHAs amnmaparypa:
UCTOYHUK OecmepeOoiiHoro muranus — 1 mr., skpan — | mT., HOYTOYK - 1 mT., (BO3MOXHOCTb
noctyna K cetn «MHTEepHeT»), cTolika MoOWiIbHAs — 1 mIT., CTyn AN CTYAEHTOB — 64 MIT., KPecio
npenogasarenast — | mr., cton - 33 mT., IepeHOCHas HacToibHas TpuOyHa — | mT., Mocka Oemnas
HACTEHHAsi MAarHUTHO-MapKepHas — | IIT., TUIaKaT B paMKe HACTCHHBIN — 4 IIIT.

[Mepeuenp MHIICH3MOHHOTO porpaMmMHoro odecredenus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, CoreIDRAW Graphics Suite X5, Autodesk product:
Building Design Suite Ultimate 2016, product Key: 766H1, anTHBHpyCHOE MpOrpaMMHOE
obecrieuenue: Kaspersky Endpoint Security, 7-zip (cBo6oano pacmpoctpansiemoe [10), Foxit Reader
(cBoboaHO pacmpoctpansiemoe [10), SeaMonkey (cBobomHo pacmpoctpansemoe I10), Chromium
(cBoOOHO pacnpocTpansemoe [10), Java Runtime Environment (cBoboano pacrpoctpansemoe [10),
doPDF (cBoGomno pacmpoctpansiemoe I10), GNU Image Manipulation Program (cBoGomaHO
pacnpoctpansiemoe I10), Inkscape (cBoGomno pacmpoctpansemoe I10), XnView (cBo6oaHO
pacnpoctpansemoe [10), K-Lite Codec Pack (cBo6oano pacmpoctpansemoe I10), FAR Manager
(cBoOoHO pactpoctpansemoe [10).
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60 nocadounvix mecm

OcHauleHHOCTh: MynbTUMEIUUHBI OpoeKTop — 1 IIT., NPOEKIHOHHAas amnmaparypa:
HUCTOYHMK OecriepeOoiHOro nmuTtanuss — 1 mrT., 5kpaH — 1 mT., HOYTOyK - 1 mT., (BO3MOXXHOCTh
noctyna k cetu «MHTEepHET»), cTolika MOOMWIbHAs — 1 IIT., CTYyN U1 CTYACHTOB — 60 MIT., Kpecio
npenoaasarens — 1 wr., cron - 31 wT., mepeHocHas HacToJibHas TpuOyHa — | mT., mocka Oenas
HAaCTeHHas MarHUTHO-MapKepHas — 1 mT., Jocka moa mMen — | mT., miakaT B paMKe HAaCTeHHBIN — 3
IIT.

[TepedeHs MHUIIEH3UOHHOTO TIporpaMMHoro obecrieuenus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, CoreIDRAW Graphics Suite X5, Autodesk product:
Building Design Suite Ultimate 2016, product Key: 766H1, aHTHBHpyCHOE MpPOrpaMMHOE
obecnieuenue: Kaspersky Endpoint Security, 7-zip (cBoboano pacnpoctpansiemoe I10), Foxit Reader
(cBoOomHO pacmpoctpansemoe I10), SeaMonkey (cBobGomno pacmpoctpansiemoe I10), Chromium
(cBoGoHO pacmpoctpansiemoe [10), Java Runtime Environment (cBo6oato pacripoctpansemoe I10),
doPDF (cBoboano pacmpoctpansemoe I[10), GNU Image Manipulation Program (cBo6omHO
pacnpoctpansiemoe I10), Inkscape (cBoGomuo pacmpoctpansemoe I10), XnView (cBoGomHO
pacnpoctpansiemoe [10), K-Lite Codec Pack (cBoGomuo pacmpoctpansemoe I10), FAR Manager
(cBo6oHO pacmpocTtpansiemoe 110).

56 nocaoounvix mecm

OcHamieHHOCTh: MyNbTUMEIUHHBIA TPOEKTOp — 1 IIT., TPOEKIMOHHAs ammaparypa:
UCTOYHHMK OecmiepeOoiiHoro nutanus — 1 mr., skpaH — | mT., HOyTOyK — 1 mT., (BO3BMOXXHOCTh
noctyna K cetu «MHTEepHET»), cToiika MOOMiIbHAs — 1 mIT., CTynm A CTYAGHTOB — 56 MIT., KPecio
npenojasaress — | wT., ctoa — 29 mr., nepeHocHas HacToJIbHas TpUOyHa — 1 1IT., JOCKA HAaCTEHHAs
MarHUTHO-MapkepHas — 1 1IT., IUIakaT B paMKe HaCTeHHBIN — 5 MIT.

I[TepeveHpb JTHUICH3MOHHOTO MTporpaMMHoro obecnedenus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, CoreIDRAW Graphics Suite X5, Autodesk product:
Building Design Suite Ultimate 2016, product Key: 766H1, anTHBHpyCHOE NpOrpaMMHOE
obecrieuenue: Kaspersky Endpoint Security, 7-zip (cBo6oano pacmpoctpansiemoe [10), Foxit Reader
(cBoboaHO pacmpoctpansiemoe [10), SeaMonkey (cBobonHo pacnpoctpansemoe I[10), Chromium
(cBoOOHO pacnpoctpansiemoe [10), Java Runtime Environment (cBo6oano pacrnpoctpansemoe [10),
doPDF (cBobomgno pacmpoctpansemoe [10), GNU Image Manipulation Program (cBoGomHO
pacnpoctpansemoe I10), Inkscape (cBoGomno pacmpoctpansemoe I[10), XnView (cBoOomHO
pacnpoctpansiemoe [10), K-Lite Codec Pack (cBo6omHo pacmpoctpansemoe I10), FAR Manager
(cBoboHO pacmpoctpansemoe [10).

52 nocaoounvix mecma

OcHauieHHOCTh: MynbTUMEIUUHBI TpoekTop — 1 MIT., NPOEKIMOHHAs amnmnaparypa:
UCTOYHUK OecrepeOoiiHoro mutanus — 1 mr., 3kpaH — | mT., HOyTOyK — 1 mT., (BO3MOXHOCTb
nocryna k cetu «MHTEpHET»), cToiika MOOWIbHAs — 1 MmIT., CTyN Al CTYAGHTOB — 52 WIT., KPECio
npenojasareist — 1 mT., cToa — 26 WIT., IepPeHOCHAsE HACTOJIbHAS TpUOyHa — | mIT., JOCKa HACTEHHAS
MarHUTHO-MapKepHas — 1 IIT., TUIakaT B paMKe HAaCTeHHBIN — 5 IIT.

[Mepeuenp MHUIEH3MOHHOTO TporpaMMHoro odecredenus: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, CoreIDRAW Graphics Suite X5, Autodesk product:
Building Design Suite Ultimate 2016, product Key: 766H1, aHTHBHpyCHOE MpOrpaMMHOE
obecnieuenue: Kaspersky Endpoint Security, 7-zip (cBoboano pacnpoctpansiemoe I10), Foxit Reader
(cBoOOmHO pacnpoctpansiemoe [10), SeaMonkey (cBobGomHo pacmpoctpansiemoe I10), Chromium
(cBoOOHO pacnpocTpansemoe [10), Java Runtime Environment (cBoboano pacrpoctpansemoe [10),
doPDF (cBoGomno pacmpoctpansiemoe I10), GNU Image Manipulation Program (cBoGomaHO
pacnpoctpansemoe I10), Inkscape (cBoGomno pacmpoctpansemoe I[10), XnView (cBoOomHO
pacnpoctpansiemoe [10), K-Lite Codec Pack (cBobomHo pacmpoctpansemoe I10), FAR Manager
(cBoboHO pacnpoctpansemoe [10).

AyIuTOpPUHM 1JIsl IPOBe/IeHUs NPAKTHYECKUX 3aHATHIH

16 nocadounvix mecm

OcHarnieHHocTh: CTOJT KOMIBIOTEPHBIH TS CTyACHTOB (THI 4) - 3 MIT., CTOJ KOMIIBIOTEPHBIN
JUTSE CTYACHTOB (TWUI 6) - 2 MIT., CTOJ KOMITBIOTEPHBIN I CTyAeHTOB (Tum 7) - 1 mT., Kpecio
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nperogaBarens (CeTka, IBET YepHBI) - 17 mT., MoCKa HamoJibHAs MOOWIbHAs Oenass MarHWTHO-
mapkepHast «Magnetoplan» 1800mMm*1200Mm - 1 mt., moroGiok Lenovo M93Z Intel Q87 - 17 mir.,
(BO3MOXHOCTB JAOCTYyMA K ceTH «HTepHeT»), IIaKkaT - 5 mT.

[Mepeuenp TUIEH3MOHHOTO MporpaMMHoro odecredenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus; CorelDRAW Graphics Suite X5, Autodesk product:
Building Design Suite Ultimate 2016, product Key: 766H1, anTHBHpyCHOE mpPOrpaMMHOE
obecnieuenue: Kaspersky Endpoint Security, 7-zip (cBoboano pacnpoctpansiemoe I10), Foxit Reader
(cBoOOaHO pactpoctpansemoe I10), SeaMonkey (cBobGomHo pacmpoctpansiemoe I10), Chromium
(cBoOOmHO pacnpocTpansemoe [10), Java Runtime Environment (cBoboano pacrpoctpansemoe [10),
doPDF (cBoGomno pacmpoctpansiemoe I10), GNU Image Manipulation Program (cBoGomaHO
pacnpoctpansiemoe [10), Inkscape (cBoGoano pacnpoctpansemoe I10), XnView (cBoOoaHO
pacmpoctpansemoe I10), K-Lite Codec Pack (cBoGomno pacmpocrpansemoe I10), FAR Manager
(cBoboaHOo pacmpoctpansemoe [10), Cisco Packet Tracer 7.1 (cBoGomHo pacmpoctpansemoe [10),
Quantum GIS (cBoboano pacmpoctpansemoe [10), Python (cBoGogno pacmpoctpansemoe [10), R
(cBobomHO pacmpoctpansemoe [10), Rstudio (cBobomno pacmpoctpansemoe [10), SMath Studio
(cBobomHo pacmpoctpansiemoe I10), GNU Octave (cBoGomno pacmpoctpansiemoe I10), Scilab
(cBoGoHO pacmpoctpansiemoe [10).

8.2. [lomeleHne 1Jisi CAMOCTOSITEIbHOI PadoThI

1. OcHaleHHOCTh MOMEIIEHHUS AJIsl CAMOCTOSTEebHOM paboTsl: 13 mocagounsix MecT. CTym —
25 1IT., CTOJI — 2 IIT., CTOJI KOMIBIOTEPHBIN — 13 mT., mkad — 2 1mT., T0CKa ayAUTOPHAs MapKepHas —
1 mr., APM yue6noe I1IK (MmonuTOp + cucreMusiid 0;10k) — 14 mr. Jloctyn k cetn «MHTEpHETY, B
3JIEKTPOHHYIO MH(POPMAIIMOHHO-00pa30BaTeIbHYIO Cpely Y HUBEpCHUTETA.

[lepeuens nuieH3MOHHOTO TIporpamMmmHoro obecneuenus: Microsoft Windows 7 Professional;
Microsoft Office 2007 Professional Plus, antuBupycHOe mporpammuoe obecredenue: Kaspersky
Endpoint Security, 7-zip (cBobGogHo pacmpoctpansemoe I10), Foxit Reader (cBoGomHO
pacnpoctpansiemoe I10), SeaMonkey (cBo6oano pacmpoctpansemoe [10), Chromium (cBoGoHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBobomHo pacmpoctpansiemoe [10), doPDF
(cBoOogHO  pacmpoctpansemoe I10), GNU Image Manipulation Program (cBo®omHO
pacnpoctpansemoe [10), Inkscape (cBoGomno pacmnpoctpansemoe I[10), XnView (cBoOomHO
pacnpoctpansiemoe [10), K-Lite Codec Pack (cBobomHo pacmpoctpansemoe [10), FAR Manager
(cBoboHO pacnpoctpansemoe I[10).

2. OcHaIeHHOCTh TIOMEIICHHUS ISl CaMOCTOSATENBbHOM paboThl: 17 mocamounsix MecT. Jlocka
JUId IMChMa MapkepoM — 1 mrt., paboune Mecta cTyaeHToB, obopynosanusie I1K ¢ nocrymnom B ceTb
VYuusepcureta — 17 wt., mynsTumeuitabiil npoextop — 1 mr., APM mnpenonaBatens s paboTsl ¢
MyJbTHUMeANA — | MT. (CHCTEMHBIN 0JIOK, MOHUTOPHI — 2 MT.), cToi — 18 mrt., cryn — 18 mr. loctyn
K ceTu «MIHTepHET», B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTENbHYIO Cpelly Y HUBEPCUTETA.

[epedens MUIIEH3MOHHOTO TporpaMMHoro odecnedyenus: Microsoft Windows 7 Professional;
Microsoft Windows XP Professional; Microsoft Office 2007 Professional Plus, antuBmpycHoe
nporpammuoe obecnieuenue: Kaspersky Endpoint Security, 7-zip (cBobogHO pacmpocTpaHsieMoe
I10), Foxit Reader (cBo6oano pacmpoctpansemoe [10), SeaMonkey (cBobomHO pacrpocTpaHsieMoe
I1O), Chromium (cBoGomno pacmpoctpansiemoe I[10), Java Runtime Environment (cBoGomno
pacnpoctpansiemoe I10), doPDF (cBobomno pacmpoctpansemoe I[10), GNU Image Manipulation
Program (cBo6oaHo pacnpoctpansiemoe [10), Inkscape (cBobomHo pacnpoctpansemoe [10), XnView
(cBoOomHO pacmpoctpansiemoe I[10), K-Lite Codec Pack (cBo6omno pacnpoctpansemoe I10), FAR
Manager (cBo6oaHo0 pacrpoctpansemoe [10).

8.3. lomerenus 1Jis1 XpaHeHUsi U MPOPUIAKTHYECKOTO 00CTY;KUBAHUS 000PY/10BaAHUS

1. IlenTp HOBBIX HH(MOPMAITMOHHBIX TEXHOJIOTHH U CPEACTB OOYICHHUS:

OcCHalIeHHOCTh: NMEPCOHANLHBIN KOMIBIOTEP - 2 mT. (JocTyn K cetu «MHTepHET»), MOHUTOP
- 4 mT., CeTeBOH HAKOMWUTENb - | IIT., UCTOYHHK OecrepeOOWHOTO MUTaHWs - 2 IIT., TEICBU30D
ia3MeHHbiii Panasonic - 1 mr., Touka Wi-Fi - 1 1r., masiapHas craHmms - 2 IIT., Apeib - 5 IIT.,
nepdoparop - 3 mT., HA0Op UHCTPYMEHTA - 4 MIT., TECTEP KOMITBIOTEPHOU CETH - 3 TIT., OAJIJIOH CO
CXaThIM Ta30M - | IIT., TacTa TEIUIONPOBOJIHASA - | IIT., mblecoc - 1 MmT., paJuoCTaHus - 2 MIT.,
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ctol — 4 mT., Tym0a Ha KoJIeCuKax - | IIT., MojcTaBKa Ha KoJecukax - | mrT., mkad - 5 mrT., Kpeco -
2 wt., nectauna Alve - 1 mr.

[Mepeuenp THUIECH3MOHHOTO MporpaMMHoro odecrevenus: Microsoft Windows 7 Professional,
Microsoft Office 2010 Professional Plus, anTuBupycHOe mporpammuoe obecreuenue: Kaspersky
Endpoint Security, 7-zip (cBoboagno pacmpoctpansemoe I10), Foxit Reader (cBoGomHO
pacmpoctpansemoe I10), SeaMonkey (cBoGoano pacmpoctpansemoe I10), Chromium (cBoGoaHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBo6oano pacrpoctpansemoe I10), doPDF
(cBoOomHO  pacmpoctpansemoe I10), GNU Image Manipulation Program (cBoGomHO
pacnpoctpansiemoe [10), Inkscape (cBoGoano pacmpoctpansemoe I10), XnView (cBoGoaHO
pacnpoctpansiemoe [10), K-Lite Codec Pack (cBo6oano pacmpoctpansemoe I10), FAR Manager
(cBoOoHO pacmpoctpansemoe [10).

2. HenTp HOBBIX HHPOPMALIMOHHBIX TEXHOJIOTHI U CPECTB OOYUCHHUS:

OcHaleHHOCTh: CTOJ - 5 WT., CTYJd - 2 WIT., Kpecyo - 2 mT., mKag - 2 MmT., IepCOHATbHbII
KommbloTep - 2 mr. (noctyn k ceru «MHtepHer»), mMonurop - 2 wmr., M®Y - 1 wmr., Tecrep
KOMIIBIOTEPHOM ceTH - | 1IT., 0aJTOH CO CXKATBIM Ta30M - | IIT., IypymnoBepT - 1 miT.

[TepeveHb JTHUIEH3MOHHOTO MTporpaMMHoro obecrnedenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, anTuBHpycHOe mporpammuoe obecrieuenue: Kaspersky
Endpoint Security, 7-zip  (cBobomHOo pacnpoctpansemoe I10), Foxit Reader (cBoGoaHO
pacnpoctpansiemoe I10), SeaMonkey (cBo6oano pacmpoctpansemoe I10), Chromium (cBo6oaHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBo6oano pacmpoctpansemoe I10), doPDF
(cBoOomHO  pacmpoctpansemoe I10), GNU Image Manipulation Program (cBoGomHO
pacnpoctpansiemoe I10), Inkscape (cBoGomuo pacmpoctpansemoe I10), XnView (cBoGomHO
pacnpoctpansiemoe [10), K-Lite Codec Pack (cBoGomuo pacmpoctpansemoe I10), FAR Manager
(cBoboHO pacmnpoctpansemoe [10).

3. LlenTp HOBBIX MH(OPMALIMOHHBIX TEXHOJIOTUN U CPEACTB OOYUCHUS:

OcHameHHOCTh: CTOJ - 2 WT., CTyN - 4 mrT., kpecino - 1 mr., mkag - 2 mr., NepcoHaIbHbII
KommbroTep - 1 . (moctym k cetn «MHTEpHETY), BeO-Kamepa Logitech HD C510 - 1 wit., KOJOHKH
Logitech - 1 wr., TecTep KoMmblOTepHO# cetw - 1 mmir., apenb - 1 mT., Teaedon - 1 wmT., HAbOp
PYYHBIX HHCTPYMEHTOB - | IIT.

IepeyeHs MHUIIEH3UOHHOTO TIporpaMMHoro obecrieuenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, anTuBupycHOe mporpammuoe obecreuenue: Kaspersky
Endpoint Security, 7-zip (cBobogHo pacmpoctpansemoe I10), Foxit Reader (cBo6omHO
pacnpoctpansiemoe I[10), SeaMonkey (cBo6oano pacmpoctpansemoe [10), Chromium (cBoGoHO
pacnpoctpansiemoe [10), Java Runtime Environment (cBoGomHo pacmpoctpausiemoe I10), doPDF
(cBoGomaHO  pacmpoctpansemoe I10), GNU Image Manipulation Program (cBoGomHO
pacnpoctpansiemoe I10), Inkscape (cBoGomuo pacmpoctpansemoe I10), XnView (cBoGomHO
pacnpoctpansiemoe [10), K-Lite Codec Pack (cBobomHo pacmpoctpansemoe [10), FAR Manager
(cBoboHO pacnpoctpansemoe I[10).

8.4. JIunieH3HOHHOE MPOrpaMMHOe o0ecneyeHne
1. Microsoft Windows 7 Professional.

2. Microsoft Windows 8 Professional.

3. Microsoft Office 2007 Professional Plus.
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