MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocThb: 13.04.01 Tensio3HepreTuka v TeMJI0TeXHHKA
HaumenoBanue o0pa3oBare/ibHOM nporpamMmbl: TexHoJi0rusi BobI U TOIUIMBA B YHEPreTHKe
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
OCHOBBI TNHITPOKUHETHKA U TUAPOMEXAHHNYECKHE ITPOLHECCBHI

Baok: Baok 1 «/Iucuyuniaunbl (MoOxyJam)»
Yacre 00pasoBaTebHOI .
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOLIEHHIT
NMPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Auett y y B1.4.02
TJIaHy:
TpynoeMKOCTh B 3a4€THBIX
py 1 cemecrp - 4;
eIMHUIAX:
Yacos (Bcero) no yueoHom
( ) oy y 144 yaca

TJIaHy:
Jlekuuu 1 cemectp - 32 yaca;
IIpakTnyeckue 3aHATHSA 1 cemectp - 16 yacos;
JlaGopaTopHble padoThI He MPeIyCMOTPeHO Y4eOHbIM IJIaHOM
KoncyabTanuu 1 cemecTp - 2 yaca;
CamocTrosiTesibHasi padoTa 1 cemectp - 93,5 uaca;

B TOM uncJje Ha KII/KP He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM
WHasi KOHTaKTHasi padoTa NPOBOANTCS B PAMKAX YACOB ayANTOPHbBIX 3aHATHIA

BKJIIOYAS:
KoJssiokBHYM
IIpome:kyToUHasI aTTeCTAINS:

IK3aMeH 1 cemectp - 0,5 yaca;

MockBa 2026



NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»

CseneHwa o snagenbuye UM M3K

Bnageneyu I'pomos C.J1.
[IpenoaBaTenn NaerTbnratop Rb7dd97ab-GromovsL-e5696e3b C.JI. I'pomoB
COI'TACOBAHO:
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PykoBogutens L Gnaneren Waurnx 10.B.
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3aBez[ylogmH BBIITYCKAarOIICH (L Bnageney Wauknx FO.B.
kadeapoii * Mol ¢ Vaewnbwarop | R6Ca75bBe-ShatskIkNYV-T045712 10.B. lankux




1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI

Leab ocBoeHWs] TMCUMIVIMHBI. H3Y4Y€HHME SIBICHHI M MPOLECCOB, JIEKAIIMX B OCHOBE BCEX
CYIIECTBYIOIIMX HAa CETOAHALIHUN JEHb TEXHOJIOTMH OYMCTKH KUJKOCTEH OT MOCTOPOHHUX MPHUMECEH,
OCYIIECTBIISIEMBIX 0€3 HCIOab30BaHusA A(P(PEeKTOB M3MeHeHUs (Pa30BOro COCTOSHUA 0OpabaThiBaeMoOi
CpeIbl; aHaJN3 OCHOBHBIX 3aKOHOMEPHOCTEH H3y4yaeMBIX TIPOIIECCOB W BHUJOB O0OPYJIOBaHWS,
IPUMEHSEMOro Ul MX pealln3alliy; U3ydeHHe MOJIXO0B K PEIICHUIO 3a/lay MacIiTaOHOro mnepexoja B
TEXHOJOTHYECKHX TMPOIECCaX B YCIOBUSAX OTPAHMYEHHBIX BO3MOXKHOCTECH MPUMEHEHHSI METO/O0B
KOMIIBIOTEPHOI'O0 MOJENTUPOBaHus; popMupoBaHue 0a3bl 3HAHUM NI U3y4eHUs TUCHUIUIUH «VIOHUTHI U
MOHOOOMEHHBIC TEXHOJIOTHH B BOJOMOATOTOBKE», «MeMOpaHHBIC TEXHOJIOTHH OYUCTKH BOABD (yIbTpa-
u MukpodunbsTpanus), «[IpoekrupoBanre BOAONOATOTOBUTENBHBIX CUCTEM).

33[[3‘11/1 AUCHHUIIIMHBI

- U3y4YEeHHE MPUHIMIUATIBHBIX MOJX0A0B K PEIIEHNI0 OCHOBHBIX 3a/1a4 TUAPOKUHETHKU
00TeKaHus MaJJAI0IIET0 B XKUJIKOU Cpesie Tela U TEUCHHS KUIKOCTH 10 KaHaJaM;
- (hopmupoBaHme npeAcTaBIECHUI 0 MOIX0JaX K OMPEIEIIEHNI0 CKOPOCTEH MPOIIECCOB pa3IeIeHUs

IBYX(a3HBIX CUCTEM;

- KHaCCH(bHKaHHH KUAKUX HCOOHOPOAHBIX CUCTEM;
- UI3YUCHHUC OCHOBHBIX BaKOHOMepHOCTefI MponeCcCoOB rUJPOMECXAHUYICCKOTO PA3ACICHUA
OCaXXACHMUA, (I)I/IJIBTPOBEIHI/IH U IICCBAOOXMMKCHUA,
- UI3YUCHHUC IMTPUHIUITHAIIBHBIX KOHCprKHI/Iﬁ OCHOBHBIX arIiapaToB IIPUMCHSACMBIX B
TUAPOMEXAHUYCCKHX ITPpoHeCCax pa3aCICHUA,,
- UIBYUCHHUC MCTOJOB SKCIICPUMCHTAJIBHOI'O U TCOPCTUYCCKOT'O MOACIIMPOBAHUSA
TUAPOMEXAHUYCCKHX ITPOLECCCOB pa3aCIICHUS
- OIIpCACIICHUC obOnacren BOOOITIOATOTOBKHU U OYMCTKH CTOKOB B KOTOPBIX IIPUMCHAKOTCA
MMpOHCCChbl TMAPOMEXAHUYCCKOI'O pa3ACICHHA.

CDOpMI/IpyeMLIC y o6yqafomer0c;1 KOMIICTCHIMHU U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JAUCHUIITIMHE, COOTHCCCHHBIC C HHAUKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Koa m HanmMeHOBaHue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHIIUH

3aniaHupoBaHHBIE Pe3yJIbTATHI 00y4YeHH s

ITIK-2 CrocoOHOCTh
y4acTBOBATh B
MPOEKTUPOBAHUU
BOJIOIIOATOTOBUTEILHEIX
BOJIOOYHMCTUTEILHBIX
YCTaHOBOK U CHCTEM C
HCIIOJIb30BaHHEM
CepUHOT0 000pyI0BaHUS

N-1nk-2 Beibupaer
COBPEMEHHBIEC TEXHOJIOTHH
MOJrOTOBKH BOJIbI U TOIUIMBA
JUTSL UCTIOJIB30BaHUS B
HHEPreTUYECKUX YCTaHOBKaX

3HATh:
- OCHOBHBIE OIPEEICHHS 1
3aKOHOMEPHOCTH, OTHOCSIIITUECS K
THJIPOMEXaHUKE OCHOBBI TEOPUU TO00MS
Y €€ MPWIOKEHUI IJTA 3a7a4
TUAPOMEXaHUYECKOTO Pa3AEICHUS
OCHOBHBIE METOIbI KOHTPOJIS
IPaHyJIOMETPUYECKOIO COCTaBa
JIUCTIEPCHOM (hpa3bl BOZBMOXKHOCTH U
OTPaHUYEHUSI METO/IOB
THAPOMEXaHUIECKOTO Pa3ICIICHHS;

- 3aKOHOMEPHOCTH Ipoliecca
TICEBIOOKIDKCHUSI M TIEPEMEIITUBAHMS 1
MOAXOAbI K UX MOJEIIUPOBAHUIO OCHOBHBIE
BHJIBI 000PYI0BaHUS TPUMEHSIEMBIE JIJIS
MICEB/I00KUKEHNUS,

- MEXaHU3MbI QUITHTPOBAHMS; OCHOBHBIC
MIPOLIECCHI U BUABI 000pYA0BaHUS
MpUMEHsIeMbIe TS PUITHTPOBAHMS;
MOJXO/IBI K TAOOPaTOPHOMY
MOJIETTMPOBAHUIO IIPOLIECCOB
bunbTpoBaHMs; 6a30BBIE KPUTEPUH TS
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

CpaBHEHHUS pabOTOCIIOCOOHOCTH U
[EJIeCO00Pa3HOCTH BO3MOKHBIX
TEXHUYECKUX PELICHUH IS 3a1a4
(GUIBTPOBAHUS B KOHKPETHBIX YCIOBHUSIX
AKCIUTyaTaluy 00JIaCTH IPUMEHEHUs U
Ha3HauYEHHUE TEXHOJIOTUI U 000PYIOBaHUS
JUTst QUITBTPOBAHUS IPUHLIUIIAATIBLHBIE
MOJIXO/IbI K 00€CIIEUeHUI0 PABHOMEPHOCTH
pacrpezeneHus: HOTOKOB >KUIKOCTH 110
MIOTIEPEYHOMY CEUEHUIO arIaparoB;

- MEXaHU3Mbl OCaKJICHUSI OCHOBHbBIE
MIPOIIECCH U BUIBI 000PYIOBaAHHUS
MPUMEHSIEMbIE 111 OCAXACHUS; TIOAXOABI K
1a60paTOPHOMY MOJIETUPOBAHUIO
MIPOLIECCOB OCAXKIEHUSI 0a30BbIE KPUTEPUU
JUTS CpaBHEHHS pab0TOCTIOCOOHOCTH U
1[eJ1eCO00Pa3HOCTH BO3MOKHBIX
TEXHUYECKUX PELICHUN JUIs 3a1a4
OCXKICHHS B KOHKPETHBIX YCIOBUSIX
OKCILTyaTalK 00JaCcTH IPUMEHEHUS U
Ha3HaYeHHE TeXHOJOTUI U 000pyI0BaHMUS,
JUTSL OCAXKICHUSI.

YMETh:

- aHAJIM3UPOBATH KOHCTPYKIIMU OCHOBHOTO
TEXHOJIOTHYECKOTr0 000py10BaHUs AJIs
TICEB/I00XKIKEHHSI U IPOBOJUTH BEIOOP
ONTUMAJILHOTO TEXHUYECKOIO PELICHUS B
3aBHCHUMOCTH OT YCJIOBHH ITOCTABJIEHHOU
3a]a4y;

- aHAJIM3UPOBATh KOHCTPYKIIUHM OCHOBHOTO
TEXHOJIOTUYECKOTr0 000py10BaHUs AJIs
(GWIBTPOBAHMS U IPOBOJUTH BEIOOP
ONTUMAJILHOTO TEXHUYECKOIO PELICHUS B
3aBHCHUMOCTH OT YCJIOBHH ITOCTABJIEHHOU
3a]auy;

- aHAJIM3UPOBATH KOHCTPYKIIMU OCHOBHOTO
TEXHOJIOTHYECKOTr0 000py10BaHuUs AJIsi
OCaXJIEHUS U IPOBOJIUTH BEIOOD
ONTUMAJIFHOTO TEXHUYECKOIO PELICHUS B
3aBHCHUMOCTH OT YCJIOBHUH ITOCTABJIEHHOU
3aJ1a4y;

- CTaBUTb DKCIEPUMEHTHI ISl TOJTY4EHHUS
HEOOXOIUMBIX UCXO/IHBIX JaHHBIX TS
IIPOEKTUPOBAHMSI IPOMBIIIIJIEHHOTO
000py0BaHus )11 KOHKPETHBIX YCIOBUMN
AKCILTyaTalH U M10JIb30BAThCS YUCIIaMU
TUAPOIMHAMUYECKOTO MTOA00US IS
OLICHOYHBIX PEIICHUN 3a7a4




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

MacHITaOUPOBaHHUS TIPH MEPEXOJIE OT
71a00paTOPHBIX IKCIICPUMEHTOB K
POEKTUPOBAHHUIO MPOMBIIIIIICHHOTO
000pyIOBaHUsI.

2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluciumiimHa OTHOCHUTCS K OCHOBHOW TpO(eCCHOHAIbHOW 00pa3oBaTeNbHOW MporpaMme
TexHomoruss Boabl U TorumBa B dHepretuke (manmee — OIIOII), nanpaBnenus moaroroBku 13.04.01
TennosHepreTuka M TEIUVIOTEXHUKA, YPOBEHb 00pa30BaHMsI: BBICIIEE 0Opa30BaHUE - MATUCTPATYpa.

TpeGoBaHMs K BXOJHBIM 3HAHUSIM U YMEHMSIM:
- 3HaTh NporpaMMmy OakajiaBpuaTa 1o HarnpaiIeHHIO "TeXHOIOrMH BOJbI U TOILIMBA"

Pe3ynbpTaThl 00y4eHus, MoJydeHHbIE P OCBOEHUH JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COJAEPKAHUE JUCHUIIJINHBI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Kunxue 10 1 5 - - - - - - - 5 - IlodzomogKa K neKyuiemy KOHmpoio:
HEOTHOPOJIHBIC W3ydeHne MaTepHaioB i MOATOTOBKA K
CHUCTCMBI U OCHOBHBEIC KOJITIOKBUYMY
MIPOLIECCHI Pa3/IeNICHUs H3yuenue mamepuanog iumepamypnolx
1.1 Kunxue 10 5 - - - - - - - 5 - UCMOYUHUKOG:
HEOIHOPOIHBIE [1], 8-83, 176-178
CHUCTEMBI U OCHOBHBIC [2], 200-202
MPOIIECCHI PA3JICICHUS
2 Ocaxnenne. Ero BusL 39 12 - 7 - - - - - 20 - Iloozomoeka K meKyuiemy KOHmMPOJIio:
OcHoBHbIE W3yyeHne maTepualioB U MOJrOTOBKA K
3aKOHOMEPHOCTH. KOJUIOKBHYMY
Ob6opynoBanue st H3yuenue mamepuanos iumepamypuolx
peanu3anu UCHOYHUKOB:
2.1 | Ocaxnenue. Ero Bujsl. 39 12 - 7 - - - - - 20 - [1], 178-186, 212-216
OcHoBHbIE [2], 202-208
3aKOHOMEPHOCTH.
O6opynoBaHue s
peanuzanuiu
3 OunbrpoBanue. Ero 44 12 - 7 - - - - - 25 - Ilo020mogKa K meKyuiemy KOHmMpoio:
BHUBI. OcHOBHBIE I/IsyquI/Ie MaTepHraioB U MOATOTOBKA K
3aKOHOMEPHOCTH. KOJUIOKBUYMY
Oo6opynoBaHue s H3yuenue mamepuanos 1umepamypHslx
peanu3anuu UCIOYHUKOB:
3.1 ®unsrposanue. Ero 44 12 - 7 - - - - - 25 - [1], 186-211, 216-226

Bujibl. OCHOBHBIE
3aKOHOMEPHOCTH.
Oo6opynoBaHue s
peanu3anuu

[2], 209-239




IIceBmooxmxeHue u
repeMeInBaHue.
OCHOBHEIE
3aKOHOMEPHOCTH.
O6opynoBanue ais
peanu3anyn

15

10

41

IIceBmooxmkeHNE 1
repeMeIInBaHIe.
OCHOBHEBIE
3aKOHOMEPHOCTH.
O6opynoBaHue s
peanu3anim

15

10

Iloo20mogka K meKkyuiemy KOHmMpoio:
W3yueHne MaTepuanoB U MOATOTOBKA K
KOJUIOKBHYMY

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], 106-111

DK3aMeH

36.0

0.5

33.5

Bcero 3a ceMecTp

144.0

32

16

0.5

60

335

Hroro 3a cemecTp

144.0

32

16

2

0.5

93.5

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTtopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHbIe KOHCYIBTAIIMH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpynmoBsie KOHCYIbTallMK IO pa3ienaM
mucuuiuinHel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHas padora; TK — Texymmii KoHTposb; [TA — npomexxyrounas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. 2Kuokue neoonopoouwie cucmembvl 4 0CHOBHbIE RPOUECCHL PA30eAEeHUSL

1.1. XKuakre HeoAHOPOAHBIE CUCTEMBI U OCHOBHBIE POLECCHI Pa3/ie/ICHUs

OnpeneneHne THIPOKMHETUKY U €€ OCHOBHBIX 3a/au: «BHEUIHEW» U «BHYTpeHHEI». OCHOBHAs
Henb THAPOKMHETHKH. Kinaccudukanus >KUIKUX HEOJHOPOAHBIX CHUCTEM: a’pO30JH, CYCHEH3UH,
OMyNbcuU, TeHbl. I[loHATHS nucnepcHOM W AuclepcuoHHOM cpen. WuBepcuss ¢a3 u  ux
COOTHOLIEHUS. MeToapl aHanmM3a TpaHYJIOMETpUM AucrepcHbIX cpen. Knaccuduxarms
THJIPOMEXaHUYECKUX MPOIECCOB: OCAXICHHE, (GHIBTPOBAHKE, TICEBIOOKIDKEHHE, TIepEMEIINBAaHIE
B Okuakoi cpeme. OCHOBHBIC oOmpeneicHUs. YCIOBUsS paBHOBeCHs. MarepuaiabHbI OanaHc
TUIPOMEXAHNYECKUX ITPOLIECCOB.

2. Ocanxcoernue. E20 suowvl. Octosnble 3akonomeprocmu. Qbopyoosanue 05 peaiuzayuu

2.1. Ocaxnaenue. Ero Buabl. OcHOBHBIE 3aKkOHOMepHOCTU. O0Opyi0BaHUE IS peanu3aluu

Onpenenenne u tepmuHoyorus. Cuibl, BbBI3BIBAIOIIME  OCAXKICHHWE: TIpaBUTALMS,
LEHTPOOEXKHbIe, AyeKTpocTatnyeckue. Ilpomecchl ocaxaeHUs: OTCTaMBaHHE, LUKIOHHOE
pasjeneHue M OCaJMuTeNbHOE LEHTPU(PYIHMpPOBAHUE, AIIEKTPOOCAXaAeHUe. [ 'paBUTALMOHHOE
ocaxnenue (orcramBanme). Kunernka ocaxnenus. [AuddepeHnmansHoe ypaBHEHHE mpoliecca
ocaxieHus1 TBepAoil uacTuubl. be3pasmepnble uucna nogobus: Apxumena u Pelinonmbaca. Ux
¢u3nyecKkuil CMBICAI U ypaBHEHHE N0J00MsA. PeXuMbl OCaXAEHHUS 4YacTULbl B KUJIKOCTH:
JAMUHApPHBIM, nepexoaHbii, TypOyneHTHbIH. 3akoH Crokca. IlpakTuyeckue COOTHOLIEHHUS IS
Pa3IUYHBIX PEKUMOB. 3aBHCHUMOCTb CKOPOCTH OC@XJEHHUS OT pa3MepoB dacTullpl. lIpobiemsl
MaTeMaTHYeCKOr0 MOJCIIMPOBAHUS MPOLECCOB OCAaXAEHHUS IMOocie KoaryJsiuu/QIoKyIsIuH.
Bo3moxHocTH  11a0OpaTOPHOrO0 TECTUPOBAHWS W €r0  OTrPaHUYEHHUs. ODKCIEPUMEHTAIbHOE
MOJICJIMPOBAHUE OCAKIACHUS MTOCIIEe KOATYISIUN/(DIOKYIALUN C HAHECCHUEM «IIPOLIEHTA YAAJICHUS»
B3BECEH Ha JAMarpaMMmy «rJyOMHAa OT BpeMeHW». Pacder IOmycTUMOW pacxXxogHOW Harpys3KH
orcToiiHuKa. [Ipumep peanuzanuu. DKcrepuMeHTalIbHbIE KOG GUIIMEHTHl MAaCIITAOHOTO Iepexo/a.
VYcnoBus mnepexona OT JUCKPETHOTO pEXUMa OCaXJIeHUus K QuiokynsunoHHoMy. Cryuyau
30HUPOBAHUS OCAXKJCHMS. YCJIOBHUS Mepexoja OT «CBOOOIHOT0» OCAXKAEHUS K «CTECHEHHOMY» B
3aBUCHUMOCTH OT 3Ha4yeHUs OOBEMHOM KOHIEHTpaluu TBepAod ¢a3pl. Crocod wusMepeHus
00BEeMHOM KOHIIEHTpaluu TBepaod ¢a3pl. CTECHEHHOE OCaXAEHUWE — [UIaMOOOpa3oBaHHUE —
HnuIamMoyniaoTHeHne. OCOOEHHOCTH CTECHEHHOTO OCaX1eHHs. JJOCTOMHCTBA MIPOLECCOB OCAMKACHUS.
OcHoBHBIE TpeOOBaHMA K anmaparypHoMy odopmieHuo. IlpuHIMNUanbHble KOHCTPYKLUHU
rPaBUTALMOHHBIX  OTCTOMHMKOB. MHTeHcudukamus  mpoiueccoB  oTcTauBaHud. Moaynu
TOHKOCJIOMHOTO pas3zieneHus. 3aBUCUMOCTb Kaml. 3aTpaT oT (opMbl OTCTOMHMKA. Tumbl
orcToiiHMKoB. [Ipuoputersl B  BbIOOpPE TUNA KOHCTPYKUMHM  OTCTOMHMKA. [IpuHImmbI
IIPOEKTUPOBAHUS OTCTOMHUKOB KOPHUIOPHOIO THIIA C TOPU3OHTAJbHBIM TeueHHeM. PannanbHble
OTCTOMHMKHU: CXEMbl KOHCTPYKIHMA H pPEKOMEHJauuu 10 mnpoektupoBaHuto. [Ipomeccel ¢
«3aTpaBKOi» B OTCTOMHMKAax KopuaopHoro Ttuma. TexHomorust «Sirofloc». OcBernurenu B
OTEUYECTBEHHOM JHEPreTUKE: «MEMJICHHBIE» W «BHUXPEBBIE PEAKTOPBI», KOPUIAOPHOTO THIIA.
KomOuHMpoBaHHbIE OCBETIIUTENN «OTEUECTBEHHOI» pa3padorku tunos: LIHTU, BTU, OPAIIIL. Mx
JIOCTOMHCTBA W HEIOCTAaTKH, NpoOJieMbl MNpH JKCIUTyaTallMH. XapaKTEPUCTHUKU «BUXPEBBIX»
peakropoB. OcBernutenu «Actiflo» n ero ananorn. Ocsernurenu «Densadegy. KoHTakTHbIE
oceTuTenn  «Jluxmapy». [lpuHnmmel 0OpaOOTKM TMOBEPXHOCTHBIX UM TOJ3EMHBIX BOJ IS
noslyueHus: Boabl nutheBoro kadectsa. Ilpumep BIIY IOro-3amagnoit BC «MocBonokaHamay.
OcaxaeHue T1oA JCHCTBHEM MEHTPOOekHOW cuibl. OOMacTH NPUMEHEHHST W Ha3HA4YCHHE.
[{ukiIOHHBIN Tpolecc M OcaauTelbHOE (0TcTOWHOE) IeHTpudyruposanue. uddepenuuansnoe
ypaBHEHUE JBUXEHHS YaCTUIBl B IOJE ACHCTBUS LEHTPOOEKHBIX cuil. LleHTpoOexHbIil (akTop
(pakrop paznenenus). MoaudunupoBaHHOE YUCIO ApXUMena W Bpems ocaxaeHus. Pacuer
BPEMEHH OCAXKICHMS YacTULIBI B poTOope HeHTpUPyru. Cxembl KoHCTpyKuui nukiaoHoB HUOT'A3.
Barapeiinble nukinonsl. ['uapouukiaonsl 1 ux komounamuu ¢ YOM. Llentpudyru u cemnaparopsl.
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Knaccugukainuss OTCTOHHBIX LEHTPU(YT: MO peXuMy padOTh, CrOCO0y yOaJlleHUs OCajKa; II0
pAcIIONIOKEHHUIO BaJla; MO 4acTOTe BpallleHus potopa (o ¢dakropy pazneneHus). JucnepcHOCTb
ynansgeMoil TBepaoi ¢asbl. Kpurepun BbiOopa neHTpudyr u (HakTophl, BIUAIONINE HA TOKA3aTENN
ux pabotsl. [loHsATHE KpUTHYECKOrO 4Hcaa 000pPOTOB poTopa U ero pacueT. Ilpsmas u oOparHas
npeneccud. TumoBoi pabounit UK HeHTpUudyru nepuonmveckoro paerctBus. OCHOBHBIC
IoKa3aTeau KadecTBa ocajka Mociie LeHTpu¢pyrupoBaHus. CXxeMbl KOHCTPYKLUUH OTCTOMHBIX
neatpudyr u ux tunsi: OI'Tl, OI'H, OI'LLl, OMb, OM/1, na6oparopusie nentpudyru. TpyduaTsie
neHTpudyru (cymep- WM  YIbTPAaGHTpU(PYrd) W HEKOTOphIe OO0JacCTH WX INPUMEHEHHUS.
LlenTpoOexkHbIe  cemapaToOpbl:  OJHOKAMEpHbIE, MHOTOKaMepHble, TapenbuaThie. OOmactu
npuMeHeHus — cemnaparopoB.  OcaxaeHue 1MoA  ACHCTBHEM  DJIEKTPOCTATUYECKUX  CHIL
O¢ddexktuBHOCTE. CamocToATeNbHAs W HECAMOCTOSTENbHAas HOHM3anus. (Cxema OpraHu3aluu
npolecca U TUIOBbIE NapaMeTpbl NIEKTPUUECKOro 1noiis. OCHOBHBIE 3aKOHOMEPHOCTH U JEQULUT
CPEACTB MOJICIUPOBAaHUS. TUIIOBbIE KOHCTPYKIIUHU dIEKTPOPHIBTPOB. .

3. @uﬂbmpoeaHue. FE20 6udvi. Ocrosnuie 3AKOHOMEPHOCmMU. O6ODV00661HM€ ons peaiuzauyuu

3.1. @unsrpoBanue. Ero Buabl. OcHOBHBIEC 3aKOHOMEepHOCTH. OOOpYAOBaHUE [T PeaTH3aIIH

OcCHOBHBIE OIIpeaeNieHUs] U TepMHUHONOIUA. J[BumXkKymias cuia mnpouecca (UIbTPOBAHUS.
['mapaBiamyeckoe CONMPOTHBIEHUE NMpH (QUIBTPOBAHUH. BUIBl (HIBTPOBAHHS: TYIHKOBOE», H3
TaHTEeHIMAJIbHOTO TI0TOKa, BuOpanuoHHoe. 3akoH [lapcu. VYpasHenue Xarena-Ilyazeis.
VYpaBuenue Kozenn-Kapmana. Mexanu3mbl (UIBTPOBAaHUS: TOBEPXHOCTHOE (TUICHOYHOE),
00BbEMHOE, C 3aKylNOpHBaHHMEM IOp, ¢ (pOpMUPOBAHMEM OCaJKa BCIIOMOIaTEJbHOIO BEILIECTBA, C
YaCTUYHBIM Ppa3/IeJICHUEM U CryUIeHHEeM cycleH3uHu. CKMMaeMble U HECKUMAaeMble OCaJKU U
neperopojaku. KanmwmispHas ¥ KanuuIIpHO-TIOpUCTass MOZEIN (UIbTPOBAIBHBIX MEPETOPOJOK U
ocaakoB. OcankooOpazoBaHuE B KallWUIIPHO-TIOPUCTBIX CTPYKTypax. PereHepanus kanusuispHo-
HOpHUCTHIX cTPYKTYyp. Kiaccubpukanus (uibTpoB: MEpHOAMUYECKOrO0 M HENPEPHIBHOTO ACHCTBUS;
CTaTMYECKUE M JIMHAMUYECKHE;, I10 HANpPaBICHUSM JBWKEHUS (QUIbTpaTa U CHJIbI TSXKECTH (
COBIAJAIONINE, MPOTUBOMOJIOKHO HANpPaBJICHHbIC, MEPIEHIUKYISIPHO HAalpaBleHHbIE); MOJ
BaKyyMOM M T1I0Jl M30BITOUYHBIM JaBJIEHHEM; IO CHoco0y CO3JaHusl pPa3HOCTU JaBJICHUMN
(TMAPOCTAaTUKOM, HAcocaMH, KOMIIPECCOpPaMH, BaKyyM-HacocaMH); MO BHUIY NPUMEHSIEMbIX
(UIBTPOBAIBHBIX IMEPETOPOAOK (IUCKOBBIE, CETUAThle, TKAHEBbIE UM U3 HETKAHBIX MAaTEpHAaJIOB,
HOpHUCTbIe, MEMOPaHHBIE, 3aCHIITHBIC /3€PHUCTbIE U BOJIOKHHUCThIEC/, HAMBIBHBIE /MOHMTBI, NPT,
KHU3EJIbryp, AUaTOMUT/); MO Ha3HAYeHWIO (U1 OYMCTHOIO M MPOAYKTOBOTO (DUIBTPOBaHUSA); IO
KOHCTPYKUMHU (HYTY — U JApYK-(QUiIbTpbl, OapabaHHbIE, AMCKOBBIE, JIEHTOYHbBIE, EMKOCTHBIE,
KapyceJbHble, TapeiapyaTble, (UIbTP-TIPECCHl /KaMepHble, TOPU3OHTAIbHBIE U BEPTUKAJIBHBIE/,
pYKaBHble, TaTpOHHBbIE, KOMOMHHUpOBaHHbIE). TexHonoruyeckas cxema QUIBTPOBAIBHON
YCTAaHOBKM Ha 0a3e aBTOMaTU3UpPOBaHHOIO G¢uibTp-nipecca. KoOHCTpyKIMS JHHAMUYECKOTO
JMCKOBOTO (puiibTpa. THUHOBbIE KOHCTPYKIIMU PYKaBHBIX M MATPOHHBIX (GuiabTpoB. KoHCTpykunu
KOMOMHHMPOBAHHBIX ~ anmaparoB (uiabTp-cyminiaka. TumoBble QUIBTPsI B OTEUECTBEHHOMU
DHEPreTHKE: CETYaThle W JUCKOBBIE, 3aChIHbIE, MHOIOCIOWHBIE, HAaMBIBHBIE, HENPEPHIBHOTO
nercTBusl, amcopOunonneie. VX Ha3HavyeHHWe, 00JIaCTH MPUMEHEHHS, OCHOBHBIE XapaKTEPUCTUKH,
KOHCTPYKTUBHBIE OCOOEHHOCTH, JOCTOMHCTBA M HENOCTAaTKU. 3aJiepKUBAIOIIasi CIIOCOOHOCTD
(GUIBTPOBAIBHBIX MEPEropoJoK U 3arpy3ok. Ceruarbie U IUCKOBbIe (GUIbTpbl. OJHOKaMEpHBIE U
MHOT'OKaMepHbI€ 3achlmHble GuIbTpbl. Bunsl 3arpy3ok. Texnonornyeckue onepanuu. CtanaapTHas
Homenkinarypa ®OB. Pacnpenenurensueie ycrpoiictBa (HPY u BPY) u pacnpenenutenbhbie
aneMeHThl. VX (QyHKIMOHAN W KOHCTPYKTHBHbIE perieHus. [IpoGmembl mpu 3KCIUTyaTanuu
MHOTOKaMEpPHBIX 3achIMHbIX QuibTpoB. HambiBHBIE PuinbTpsl. Buasl 3arpys3ok. TexHonornueckue
onepauuu. TunoBbsle KOHCTPYKUIKU. PUIBTPHI HEMPEPHIBHOTO AeHCTBUS Ha mpumepe Dynasand u
Vortisand. Axacop6imonnasie GuiabTpel. O0IIIee peIcTaBIeHNUEe O MpoIeccax copOnuu: adcoporus,
ajcopbums U xemocopOuusi, HOHHBIH oOMeH. Hasnauenune u oGmactu mpumeHeHHs. OCHOBHbIE
cBOiicTBa COpPOEHTOB (aKkTyajabHbIE [UIsI OYUCTKM BOABI). THIBI aJCOPOIMOHHBIX (PUIBTPOB.
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Homenxknarypa @CY. Texnonornyeckue onepauuu npu skcmayatanun CY u A3D. [latpoHHble
3JIEMEHTBHI JUIsl aficopOLuK. TeXHOIOr sl yIIIeBaHuUsl. .

4. Ilcesooooicudicenue u nepemewiusarue. Ocnosnble 3AKOHOMEPHOCHIU. O60DV006£ZHM€ 01
peaiuzayuu

4.1. IlceBnooxmxkenue u nepemermnBanre. OCHOBHBIE 3aKOHOMEepHOCTH. OOOpyAOBaHHE IS
peanuzanuu

OcHoBHble  ompezneneHuss u  TepMmuHoiorus. IloHATHe  1NCEBIOOXKMKEHHOTO  CIIOS.
[IpencraBieHne O «B3BEIIEHHOMY, «KHUIISIIEM», «BUOPOKHUIISAIIEM» U «BUOPOINCEBIO0KUKEHHOM
cnosix. CBOMCTBA ICEBIOOKM)KEHHOIO CIIOSl: TEKY4YeCThb, BSI3KOCTh, IIOBEPXHOCTHOE HATSKEHHE,
HEMOCTOSTHCTBO (POPMBI, TOPU3OHTAIBHOCTh MOBEPXHOCTH, BCIUIBITHUE U MOTPYKEHUE Tel B
3aBUCHUMOCTH OT TJIOTHOCTH (MCKJIIOYEHUE - «BUOPOKHUTIALIUNY» ci0i). JlIOCTOMHCTBA U HEAOCTATKU
nceBAooKwKeHus. O6nactu npuMeHeHus. Vi3MeHeHrne COCTOSHUS CJI0Sl TUCIIEPCHOM 3arpy3Ku Mpu
BO3JICUCTBUM BOCXOJAIIETO TOTOKA JKUAKOCTH (Taza). I[loHSATHE KPUTHYECKUX CKOPOCTEH
MICEBAO0XKIDKEHUS: Hayaja MCeBIO0XKIKEHNUs U BuTaHus (yHoca). VI3MeHeHue nepenaja 1aBIeHUs
B CJO€ JIUCHEPCHOTO MaTepuaia MHpU ICEBIOOKIKEHUU. BiusHuME KOHCTpYKIMHM amnmapara Ha
pexXuMbl  nceBHOOXKMKEHUsA. COCTOSHHUS  paBHOBECHS IPU  ICEBAOOXKMKEHUU. Yucio
nceBrooxmwkenus. @opmynsl O.M.Toneca aiis onpeeneHuss CKOPOCTH Havala MCEeBJO0KIKEHUS U
Butanusi. @aktop dopmbr uactuy u ero BausHHE. CXeMbl KOHCTPYKIMI ammapaTtoB C
NICEBAOOXKWKEHHbIM  cioeM. @DonTanupyrommii cioi. CeKIMOHMPOBaHHBIE —ammaparbl s
MIPOTUBOTOYHOTr0 B3aumojencTeus. [Ipumepsl peanuzanum.

3.3. TeMbl NIPaKTHYECKUX 3aHATHH
1. PacdeTsl ckopocTeil ceB100KMKEHHS U BUTaHHA (YHOCA);
2. O1ieHOYHBIE PACYETHI MTPOIECCOB (PHIBTPOBAHMUS;
3. OueHOUYHBIE pacyeThl IPOLECCOB OCAKICHHUS.

3.4. TeMbl 1a00paTOPHBIX padoT
HE IIPEAYCMOTPEHO
3.5 KoncyabTanumn

Ipynnoewie koncyremauuu no paszoeiam oucyuniunsl (I°K)

1. Koncynpranuu npoBoasTcs mo pasneny "Kuakue HEOJAHOPOIHBIE CUCTEMBI U OCHOBHBIE
MpoIIeCcChl pa3aeneHus"

2.  Koncynbranuu npoBojsTces no pazaeny "OcaxaeHue"

3.  Koncynpranuu npoBoasrcs o pasaeny "®dunpTpoBanue”

4. Koucynbranuu npoBoasarcs 1o pasaeny "llceBrooxnxenue u nepeMerinpanue”

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTUCLUILIUHEI (B

O1eHOYHOE CPEICTBO
(TN ¥ HAUMEHOBAaHUE)

3amaHupOBaHHBIE PE3yAbTaThl 00YUEHHUS MO TUCIUIUINHE Kozpt
COOTBETCTBUHU C
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKaTOPOB 1.3.1)
1]12]3]4
3HaTh:
MEXaHU3MBbI OCAKJECHUSI OCHOBHBIE IIPOLIECCHI U BUABI 000PYI0BaHUS KonnokBuym/Ocaxknenue. Ero Busbl.
MIPUMEHSIEMBIE JIJIST OCaXICHHUS;, IOAXO/IBI K JIA0OPATOPHOMY OcCHOBHBIE 3aKOHOMEPHOCTH.
MOJIETTUPOBAHUIO MIPOIIECCOB OCAKIEHUS 0a30BbIE KPUTEPUH IS ObopynoBanue Ui pealn3aiuu
CpaBHEHHUS PabOTOCIIOCOOHOCTH U IEJIECO0OPA3ZHOCTH BO3MOXKHBIX N-1mk-2 +
TEXHUYECKUX PEUICHHUH ISl 3a/1a4 OCAXICHUS B KOHKPETHBIX
YCIIOBUSX 3KCIUTyaTaluy 00JacTH MPUMCHEHHS U Ha3HAYCHHE
TEXHOJIOTUH 1 000PYAOBaHHUS, I OCAKICHUS
MEXaHU3MBbI (PUITBLTPOBAHUS; OCHOBHBIC ITPOIIECCHI U BUIBI KonmokBuym/®@unsrpoBanue. Ero Bubl.
00opynoBaHUs IPUMEHAEMbIE JIsl PUIBTPOBAHUS; TOAXO/IBI K OcHOBHBIE 3aKOHOMEPHOCTH.
1a0b0pPaTOPHOMY MOJICTTUPOBAHUIO MTPOIIECCOB (PHIILTPOBAHNS; O6opynoBaHue IS peali3aIiu
0a30BbIe KPUTEPUU ISl CpaBHEHUS PabOTOCIIOCOOHOCTH U
11e1eco00pPa3HOCTH BO3MOYKHBIX TEXHUYCCKHUX PEIICHUH [T 3a1a4 V-1 4
GUIBTPOBAHMS B KOHKPETHBIX YCIOBHIX IKCILTyaTaIl[Uu 00JIacTH '
MPUMECHECHHS U HA3HAYCHHUE TEXHOJIOTHH U 000PYI0BaHUS JUIS
GUIBTPOBAHUS MPUHIIUIHAIBHBIE TOAXOBI K 00ECTIEUEHUIO
PaBHOMEPHOCTH paclpeesIeHUs] TOTOKOB KUIKOCTH 10
MOTIEPEYHOMY CEYCHHIO amlapaToB
3aKOHOMEPHOCTH TIPOIIeCcCa MCEBI00KIKEHHS U TIEPEMEITUBAHUS U KommokBuym/IIceBnooxmkeHne u
MOJXO/IbI K UX MOJICTMPOBAHUIO OCHOBHBIE BUIbI 000PYIOBaHUS V-1 4 | MepemelnBaHue. OcHoBHbIE
MPUMEHSIEMBIE JIJIS TICEBIO0O0KIKEHUS ' 3akoHOMepHOCTH. O0OpynoBaHUE IS
peanu3anun
OCHOBHBIC OTIPENICTICHUS U 3aKOHOMEPHOCTH, OTHOCSITITUECS K KommokBrym/JXKukue HeOTHOPOTHBIC
THIPOMEXaHUKE OCHOBBI TEOPUH TIOI00US U €€ MIPUIIOKESHHA TS CHUCTEMBI U OCHOBHBIE TIPOIECCHI
3a/1a4 TUAPOMEXAHUUYECKOTO Pa3AeiIeHNs] OCHOBHBIE METO/IbI NI-1nk-2 + pas3jeneHus

KOHTPOJIA T'PAHYJIOMETPUUCCKOTO COCTaBa I[PICHCpCHOﬁ (baSBI
BO3MOXXHOCTH W OIrpaHUYCHUA METOAOB THAPOMEXaHNICCKOT'O
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pasacICHusA

YMmerh:

CTaBUTh SKCIIEPUMEHTHI JJIs1 OJTyUYEHUSI HEOOXOUMBIX UCXOIHBIX
TAHHBIX JJIsl IPOEKTUPOBAHMS TPOMBIIIIIEHHOTO 000PYI0BaHUS JJIst
KOHKPETHBIX YCJIIOBUI IKCIUTyaTallMH U MOJIb30BATHCS YHCIaMU
THJIPOAMHAMHUYECKOTO MOI00MS IJIs1 OLICHOYHBIX PEIIeHUH 3a/1a4
MacIITaOUPOBaHUs MIPU MEPeXo/ie OT Ja0OPATOPHBIX IKCIIEPUMEHTOB
K IIPOEKTUPOBAHUIO IPOMBIIIEHHOTO 000pYy10BaHMs

Komnoksuym/XKuakre HeoqHOPOIHBIC
CHUCTEMBI M1 OCHOBHBIE ITPOLIECCHI
pasneneHus

KommokBuym/Ocaxaenue. Ero Bumsl.
OCHOBHbBIE 3aKOHOMEPHOCTH.
O6opynoBaHue IS peali3aIiu

W-1nk-2 Komnoksuym/IIceBrooxxuxenue u
nepemennBanue. OCHOBHBIE
3akoHOMepHOocTU. O0OpyI0BaHUE JUIS
peanuzanum
Komnoksuym/®@unsrpoBanue. Ero Bujsl.
OcCHOBHBIE 3aKOHOMEPHOCTH.
OO6opyioBaHue AJIs peasin3aluu

aHAJTM3UPOBATh KOHCTPYKIIMA OCHOBHOTO TEXHOJIOTUYECKOTO Komnoksuym/Ocaxnenue. Ero BUbI.
000pyZ0BaHUS JUIsl OCAXKACHUS U TPOBOAUTH BBIOOP ONTUMAIBHOTO V-1 OcHOBHbBIE 3aKOHOMEPHOCTH.
TEXHUYECKOI'0 PEIICHUS B 3aBUCUMOCTH OT YCJIOBUI NOCTABIEHHON ' ObopynoBanue Uil peain3aluu

3aJjauu

aHATM3UPOBATh KOHCTPYKIIMA OCHOBHOTO TEXHOJIOTUYECKOTO Komnoksuym/®@unbsrpoBanue. Ero BUIBL
o0opyaoBaHus 1Sl GUIBTPOBAHUS U IPOBOAUTH BHIOOD V-1 OcHOBHBIE 3aKOHOMEPHOCTH.
ONTHMAJIBLHOTO TEXHUUYECKOTO PEUICHHS B 3aBUCUMOCTHU OT YCIOBUI ' ObopynoBaHue il peain3aluu
MIOCTaBJIEHHON 3a71auu

aHAJIM3UPOBATh KOHCTPYKIIMU OCHOBHOT'O TEXHOJIOTHYECKOTO Komnoksuym/IlceBnooxuxenue u
000pyIOBaHUS ISl TICEBIO0KMKEHHUS ¥ IPOBOIUTH BHIOOD V-1 nepememmBanie. OCHOBHBIE

ONTUMAJIBHOTO TEXHUYECKOTO PEIIEHUS! B 3aBUCUMOCTH OT YCIIOBUM
MMOCTaBICHHOM 3aa9H

3akoHOMepHOCTU. O0Opya0BaHUE JUIS
peauzalnuu
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

dopma peanuzanuu: CMemanHas Gopma
1. XKunkue HEOTHOPOIHBIE CUCTEMBI M OCHOBHBIE TTpoliecchl pa3aenenus (KoimokBuym)
2. Ocaxnenue. Ero Bunbl. OcHOBHBIE 3aKkOHOMEpHOCTH. O0OpyAOBaHUE IJIs1 Pealu3alluu
(KomnmokBuym)
3. [IceBnooxmwxkenue u nepemenmanre. OCHOBHbBIC 3aKOHOMEpHOCTH. OO0pyI0BaHUE IS
peanuzauuu (Komioksuym)
4. ®GunstpoBanue. Ero Buasl. OcHoBHBIE 3aKkoHOMepHOCTH. O00OpyIOBaHUE IS peaan3aluu
(Komnoksuym)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIIINHBI ABJISICTCA ITPUITOKCHUCM A.

4.2 IIlpomMe:KyTOYHAS aTTeCTALMS 110 JUCHUIIIMHE
Oxzamen (Cemecmp Nel)
B COOTBETCTBUU C TpeOoBaHusAMHU TeKkylel Bepcun BAPC

B nunnoM BeICTaBIsETCS OICHKA 3a 1 CEMCCTD.

Ipumeuyanue: ONieHOYHBIC MAaTEPUAITHI TI0 JUCIUILINHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Kacatkus, A. I'. OCHOBHBIE ITPOLIECCH] U allIapaThl XUMUYECKOW TEXHOJIOTUH | YYEOHMK IS
By30B / A. I'. Kacatkun. — 11-e u3n., crepeorun. nopadoranHoe. — M. : Anbsine, 2005. — 753 c. —
ISBN 5-9853500-5-3.;

2. A.T. Kacarkus- "OcHOBHBIE ITPOLIECCHI U amlapaTbl XUMHUECKON TexHoioruu", (7-e ussn.),
NznatenbcrBo: "['ocynapcTBEHHOE HAYYHO-TEXHUUECKOE U3aTeIbCTBO XUMUYECKON JTUTEpaTyphl'",
Mockaa, 1961 - (831 c.)

https://biblioclub.ru/index.php?page=book&id=220605.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe obecreyeHue:
1. Office / Poccuiickuii makeT 0opUCHBIX IPOTrpamm;
2. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

3. SmathStudio.

5.3 UnTepHeT-pecypchl, BKIWYas NpodeccuoHaIbHbIe 6a3bl JAHHBIX U HH(OPMAIMOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 9BC "YHuBepcuTerckas 0u0/1M0TEKa OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

2. Dnexkrponnas oudmorexka MOU (36 MOMH) - http://elib.mpei.ru/login.php

13



6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

OcHalenue

Tun nmoMmemeHus

Homep aynuropuu,
HAMMEHOBaHUe

Y4eOHble ayIUTOpUU
JUTSL IPOBEJICHUS

JIEKIMOHHBIX 3aHATHIMA
Y TEKYIIETO KOHTPOJIA

B-209/14, Yue6HO-
HccaeA0BaTeNbCKast
nabopaTopus
«TemonacocHbie CUCTEMBIY;
Y4eOHO-1eMOHCTPAIIMOHHBIN
MYHKT TETIOCHAOKEHHUS;
KomnbroTepHsbIil Ki1acc

pabouee MeCTO COTPYIHHKA, CTYJ, mKad
TUTSL OICKIbI, THBEHTAPh
CHeIHaTH3UPOBAHHBIH

VY4eOHble ayAUTOPUHI

JUISL TIPOBE/ICHUS
NPAKTHYECKHX

sapsatuit, KP u KII

B-209/14, YuebHo-
HCCIIeI0BATENbCKAs
naboparopus
«TenyIoHacoCHbIE CUCTEMBIY;
VY4eOHO-1eMOHCTPaIIMOHHBIH
MYHKT TEIJIOCHA0KEHMUS;
KommnsrorepHslii kinacc

pabodee MECTO COTPYIAHUKA, CTYJ, KA
JUIS OEKIbl, THBEHTAPh
CIIELUATIN3UPOBAHHBIN

CTOJI IIpeIrioaaBaTeiid, CTOJI

YuebHble ayTUTOpUU

JUISl TIPOBEJICHUS

IIPOMEKYTOUHOU
aTTecTauuu

B-411, Yuebnas naboparopus
«BpryncauTenbHbINA LIEHTP
TBT»

KOMITBIOTEPHBIH, CTYI, Kad s
OJIeX1bl, KOMIIBIOTEPHAs CETh C BBIXOA0M
B MIHTEpHET, MyJIbTUME TUMHBIN
IIPOEKTOP, IKpaH, JOCKa MapKepHasl,
JIOCKa MapKepHas IepeABUKHAs,
KOMIIBIOTEP NIEPCOHAIIBHBIN,
KOHJIUIIHOHED

Ilomentenus st
CaMOCTOSITEIbHOM
paboThI

HTB-303, JleknuoHHas
ayIUTOPUS

CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJI
IIMCbMEHHBIN, BEIIAJIKA IS OEXKIbI,
KOMIIBIOTEPHAs! CETh C BBIXOAOM B
HHTepHeT, KOMIIBIOTEDP MEPCOHAIBHBIN,

IIPUHTEP, KOHIULUOHED

TTomemenust misa
KOHCYJIbTUPOBAHUS

B-413/1, Kabuner
corpynuukoB kad. "TOT"

CTYJ, Kad Ui XpaHEHUsI UHBEHTap4,
CTOJI MUCbMEHHBIN, XOJIOIUIBHUK

TTomemenust misa
XpaHeHus

o0opyIoBaHuUs U

y4eOHOT0 UHBEHTaps

B-417, Ilomemenue yueOHo-
BCIIOMOTATENbHOTO

nepconana kag. "TOT"

Kpecio pabouee, pabodyee MECTO
COTPYIHUKA, CTOJ, CTY, mKad s
JIOKYMEHTOB, IIKa( /Uil XpaHEeHUs
UHBEHTaps, KOMIBIOTEPHAS CETh C
BBIXOZIOM B IHTEpHET, JOCKa MapKepHasi,
MHOTO(YHKIIMOHATBHBIN IIEHTP,
KOMITBIOTEP MEPCOHAIBHBIN, IPUHTED,

KOHJIUIIUOHED
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

OCHOBBI TUAPOKHMHCTHUKH U THAPOMCXAHHUYCCKHC IIPOLICCCHI PA3CIICHUA

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3

KM-4

Kunkrie HeoJTHOPOHBIE CUCTEMBI U OCHOBHBIE ITpoliecchl pa3aencHus (KomiokBuym)
Ocaxnenne. Ero Bunpl. OcHOBHBIE 3aKOHOMEpHOCTH. O00OpyI0BaHUE TSI peaTi3aliu
(KommoxBuym)

QunprpoBanue. Ero Buapl. OcHOBHBIE 3akoHOMepHOCTH. O0OpyI0BaHUE IS peaTi3aliu
(KommokBuym)

[IceBnooxmxkenue u nepemernnBanue. OCHOBHbBIE 3aKOHOMEpPHOCTH. OO0pyI0BaHUE IS
peanuzanuu (Kommoksuym)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Nunexc KM- | KM- | KM- | KM-
Howep Paznen aucuurimHbl RM: L 2 3 4
pasjena Henens 4 8 12 16
KM:
1 Kunkure HeoJHOPOAHbBIE CUCTEMBI I OCHOBHBIE ITPOLIECCHI
pasaencHus
11 Kunkre HeoJTHOPOAHbBIE CUCTEMBI U OCHOBHBIE ITPOLIECCHI + + + +
pasfencHus
2 Ocaxnaenue. Ero Buibl. OCHOBHbIE 3aKOHOMEPHOCTH.
OO6opyaoBaHue I peaTn3alun
21 Ocaxnaenue. Ero Buibl. OCHOBHbIE 3aKOHOMEPHOCTH. +
' OOGopynoBaHue I peaTn3alun
3 ®unbrpoBanue. Ero Buabl. OCHOBHBIE 3aKOHOMEPHOCTH.
Ob6opynoBaHue AJis pean3aluu
31 ®unbrpoBanue. Ero Buabl. OCHOBHBIE 3aKOHOMEPHOCTH. +
' Ob6opynoBaHue AJis peajn3aluu
4 [IceBnooxxuxenue u nepemeninBanne. OCHOBHbIE
3aKkoHOMepHOCTH. O60pyI0BaHKE AJIs pealln3aluu
41 [IceBnooxxuxenue u nepemeninBanue. OCHOBHbIE +
] 3aKkoHOMepHOCTH. O60pyI0BaHKE AJIs peasln3aluu
Bec KM, %: | 10 40 40 10
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