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PABOYAA IIPOI'PAMMA

1o nucuuniuae

b1.B.03 OCHOBHBIE MTPOIIECCHI U anNapaThl
XUMHYECKUX TEXHOJIOTHIA

Hampagnenne noaroroBku

19.03.02 ITpoayKThl MUTAaHUS U3
PaCTUTEIIBHOTO CHIPhSI

[Tpoduns/mporpamma Texuonorus xyneda, KOHAUTEPCKUX U

MaKapOHHBIX WU3JCIIHI
KBanudukanus BeIyCKHUKA OakasiaBp
dopma o0ydeHus OYHast
DaxkynpTeET TEXHOJIOTUYECKUI

Kadenpa-pazpadboTunk paboueit
IIPOTrPaMMBbI

[IpoueccoB u anmapaTtoB XUMAYECKUX

TEXHOJIOTUN

Kypc, cemectp

2 xypc, 4cemectp

Yacnel 3adeTHbIe € UHUIEI

Jlexumm 18 0,5
[IpakTrueckue 3aHATHUS

JlabopatopHbIe 3aHATHUS 18 0,5
KoHTpoas camocToaTensHOM paboTh 36 1,0
CamocrosrenbHas paborta 27 0,75
dopwma arrectanyu (4achkl HA KOHTPOJIb) Ok3, 45 1,25
Bcero 144 4,0

Hwmxuexamck, 2021 r.




PaGouass mnporpamMma cocTaBiieHa C Yy4eToM TpeOoBaHuii DenepanbHOro
rOCyJapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHAAPTA BHICIIET0 0Opa30BaHUs

(Ne 1041 ot 17.08.2020) mo wamparienuto 19.03.02 IIpoaykTel HUTaHHS W3
PacCTUTEIIBHOTO ChIphs, Ha oOcHOBaHm:m YydyeOHoro tiaHa 2020 roma nHabopa
00y4Jaromuxcs.

Pa3paboTuuk nporpamMmel:
norieHT kadeapnr IIAXT JI.H.JIaTtpimos

Pabouas nporpamma paccMoTpeHa U oo0peHa Ha 3aceganuu kadenpsl [IAXT,
mpotokoi ot 16 02 2021 r. Ne 5

3aB. kadeapoit JI.H.JIaTpImioB

COI''TACOBAHO
[Iporokon 3acenanust kadeapsl bT, peanusyroiield MOATOTOBKY OCHOBHOM
oOpazoBatenbHOW mporpammbl oT 22 03 2021r. Ne 7
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3aB. kadeapoit I'.C.Carneena



1.  Ienu oceoenusn oucyuniunsl

HenssMu ocBoeHUsT OUCHMIUIMHBL ~ «OCHOBHBIE TMPOIECCHl U  alMapaTrhbl
xuMudeckux TexHojorui» (OITAXT) sBistorcs GopMUpOBaHKE 3HAHUM :

- 00 OCHOBHBIX MOHSITUSIX U ONPEAEICHUAX IUCHUILUIUHBI «OCHOBHBIC
MIPOIIECCHI U ammapaThl XUMHYSCKUX TEXHOJIOTHUI» (TEPMUHOJIOTHS TUCITUILTAHBI);

- 0 (hu3UYECKO CYIIHOCTH, HA3HAYEHUU U 00JIACTAX MPUMEHEHUSI OCHOBHBIX
MPOIIECCOB XMMUYECKOU TEXHOJIOTHUH;

- 00 00IIKX 3aKOHOMEPHOCTAX MPOTEKAHUS THAPOMEXaHUUECKUX, TETUIOBBIX
1 MacCOOOMEHHBIX, MEXaHUYECKUX MTPOIECCOB.

2. Mecmo oOucuunaunvt (mM00ynsa) 6 CcmpyKmype o00pazo8amenbHoll
npozpammel

Jucuunnmaa «OCHOBHBIE MPOLECCH U annapaThl XUMUYECKUX TEXHOIOTHIM»
otHocutcst k 06azoBoit yactu OIl u dopmupyer y OakaiaBpoB MO HANpPaBICHUIO
noaroroBku 19.03.02 [IpomykTel mUTaHUS W3 PACTUTEIBHOTO CHIPhS HaOOP
3HaHUM, yYMEHUU, HABBIKOB M KOMIIETCHIIMI, HEOOXOJUMBIX JJI BBIIOJIHEHUS
MPOU3BOJICTBEHHO-TEXHOJIOTUUECKOM, SKCIEPUMEHTAIbHO-UCCIIEIOBATENbCKON U
PacYETHO-MPOEKTHOM JIeSITEILHOCTH.

Jns ycnentHoro ocBOeHMs AUCUUILIUHBL « OCHOBHBIE MPOIECCHI U anmnaparhbl
XUMUYECKUX TEXHOJIOTHI» OakamaBp mo HampasieHuto moarotoBku  19.03.02
[IponykThl NOHUTaHUST W3 PACTUTEIBHOIO ChIPbS JIOKEH OCBOUTH MaTepHal
MPEAIECTBYIOMUX JUCIUTLIINH

b1.0.12 MareMaTHka,

b1.0.13 dusnka;

b1.0.18 WNuxeHnepHast 1 KOMIIbIOTEpHas rpaduka.

Jucuunnmaa «OCHOBHBIE MPOLECCH U alnapaTbhl XUMHUYECKUX TEXHOIOTHM»
ABJISIETCS NPEAIIECTBYIOIEH M HeoOXoAuMa Jig  YCHEIIHOTO  YCBOCHHS
MOCJEAYIOMMNX TUCIUIUINH:

b1.B.14 TexHomorndyeckoe 000pya0BaHHUE,

b1.B.16 [IpoekTupoBaHUE MPEANPUITUI OTPACIIH.

3HaHus, MOJYYEHHBIE MPU U3YUYEHUH NUCHUIUIMHBI «OCHOBHBIE MPOLIECCHl U
anmapaTbl XMMHYECKHUX TEXHOJIOTHII» MOrYT OBbITb HCIIOJIb30BaHbl  MpHU
NPOXOXKJICHUH TMPAKTUK  (IMIPOM3BOJICTBEHHOM, MPEITUTUIOMHON) M BBITOJHCHHUH
BBITTYCKHBIX KBTH(DHKAITMOHHBIX pa0oT mo HampasieHuio moAarotoBku 19.03.02
[IpoyKThl MUTAHUS U3 PACTUTEIILHOTO CHIPHSI.

3. Komnemenyuu u uHOuUKamopvl O00CHIUNCEHUA KOMNEMmeHuuu
odyuarowezocs, popmupyemoie ¢ pe3ynvmame 0C60CHUA OUCUUNTUHDL

[IK-4 - OcymectBiasieT moa00p W HKCIUIyaTallMI0 TEXHOJOTHYECKOTO
00opy1oBaHUs, pazpabaTpiBaeT  IJIAHBI ~ pa3MENIEHHUs  00OpyIOBaHUS,
MPOCKTUPOBAHUE HOBBIX, PEKOHCTPYKIHUIO U TEXHOJIOTMYECKOE MEePEOCHAICHHE
CYIIECTBYIOIIUX NPEANPUITANR 1O MPOU3BOACTBY NPOJYKTOB MHUTAHUS U3
PaCTUTENIBHOTO ChIPbSI.

[1K-4.1. 3HaeT HazHayeHHUE, OOJACTh MPUMEHEHUs, TPUHLMI JCHUCTBUS U
KpUTEpUHU BbIOOpA TEXHOJIOTUYECKOTO o0opyoBaHwMs, NPUHIHUIIBI
IMPOCKTUPOBAHUS HOBBIX, PEKOHCTPYKIMUM M TEXHOJOTMYECKOrO IMEePEOCHALIECHUS
CYWIECTBYIOIIUX NPEANPUITHNA 1O MPOU3BOACTBY NPOJYKTOB MHUTAHUS U3



PACTUTENBHOIO ChIPbS.

[1K-4.2. YMeeT npoeKTUPOBATh TEXHOJOTUUECKHUE JIMHUU U TIPEIIPHUITHUS 10
MPOU3BOJICTBY MPOAYKTOB MHUTAHUSI U3 PACTUTEIBLHOIO ChIPbs, pa3padaThiBaTh
IJIaHbl  pa3MenieHuss  o0opyAoBaHUs UM OOECreyuBaTh  AKCIUTyaTalUIo
TEXHOJIOTUYECKOTO 000pYIOBAHHUS.

[1K-4.3. Bmageer MeromamMu W CpPEICTBAMH BBIOOpA TEXHOJIOTHYECKOTO
000Opy/IOBaHHSI U MPOECKTUPOBAHUSI HOBBIX U PEKOHCTPYKIIMU U MEPEOCHAIICHUIO
CYIIECTBYIOIIUX MPEANPUATHI TI0 TPOU3BOACTBY MPOAYKTOB MHUTAHUS U3
PACTUTENBHOTO ChIPHSL.

B pe3ynomame oceoenusa oucuyuniaunvl 00yuaromuiica 00a4cen:

3HATH!

a) TEOPETUIECCKHE OCHOBBI ITPOLIECCOB XUMUYCCKOW TEXHOJIOTHH, 3aKOHBI, UX
ONMUCHIBAIOIINE; (PU3UYECKYI0 CYIIHOCTh MPOLIECCOB, CXEMbl YCTAaHOBOK;
KOHCTPYKIIMHM PacIpOCTPAHEHHBIX U MEPCIEKTUBHBIX aNMapaToB W MPUHIUIBI UX
paboThl; METOAMKH pacyeTa IMPOIECCOB M almaparoB, B TOM 4YHUCIE, C
MIPUMEHEHUEM KOMITBIOTEPOB;

0) NPUHIMITBI MOJCTUPOBAHUS M MACIITa0HOTO Tepexoja, MPaBHILHOTO
BBIOOpA ammapaToB M MAallWH IO CHOPaBOYHMKAM W KaTajoraM M CIOCOOBI UX
WHTEHCHU(PUKAIINH,

B) COBPEMCHHBIC JOCTH)KCHHS HAYKHM W TEXHHKH B 00JaCTH XUMHYECCKOU
TEXHOJIOTUH;

I) COBPEMEHHBIC CPEJICTBA BBIUMCIMTEIBLHOW TEXHHKH, KOMMYHUKAIUH |
CBSI3H;

)  METOABl  WCCICAOBAHWW,  TPOCKTUPOBAHUS W IPOBEACHHUS
AKCHEPUMEHTAIBHBIX paloT.
YMeTh:

1)  mnpaBWIBHO TPHUMEHSATH TEOPETUYCCKHE 3HAHUS TIPU PCIICHUU
KOHKPETHBIX 3a/1a4 000CHOBAHHOI'O BhIOOpA:

a) CXeMBbI MIPOBECHHUS ITPOIIECCOB,;

0) KOHCTPYKITUH aIapaToB Il TPOBEICHUS ONPEICICHHBIX MPOIIECCOB,;

B) MMapaMeTPOB pabOUNX PSKUMOB allapaToOB ¥ MaIIHH,

2)  CcaMOCTOSITEILHO MPOBOJHUTH PACUETHI AIaPaTOB;

3)  camocTosTEeNH HO padoTaTh HA WCCIIECIOBATEILCKUX J1a00PaTOPHBIX

yCTaHOBKaX, 00pabaThIBaTh AKCIIEPHUMEHTAJIbHBIC JIaHHBIE, MoJIy4aTh
SMIIUPUYECKUE 3aBUCUMOCTH, aHAJTU3UPOBAThH pACUETHBIC METOINKH;

4) peliaTe 3aja4d no pas3audHbiM pazaenaM aucuuruinabl OITAXT u
COCTaBJISITh TETUIOBOM M MaTepHaIbHBINA OallaHC pa3IMYHbBIX aIllapaToB;

5) onpeaAcsaTh PU3NKO-XUMHUYECKUE U TETUIO(PU3NUECKHNE BEIUYUHBI 10
Ta0JIWIIaM U HOMOTpaMMaM,;

6) MIPOEKTUPOBATh THUIIOBBIE IIPOIECCHI M ammaparhl, IOJb30BATHCA

texHnueckor anmaparypoil u 'OCTamu, HOpMaISIMU, BBINOJHATH TEXHUYECKYIO
JTIOKyMeHTanuto B coorBeTcTBuU ¢ ECK/I;

7)  TPOCKTUPOBATH HOBBIC TEXHOJOTUICCKHE CXEMBI;

8) aHaM3UpOBaTh W OLEHUBATh  QJIbTEPHATHUBHBIC  BapUaHTHI
TEXHOJIOTUYECKON CXEMBI U OTAEIBHBIX y3JIOB;



9)

TEXHOJIOTUYCCKHUEC CXCMBbI,

10)
MIPOIIECCOB.

MOJCIUPOBATh U OINTHMHU3UPOBATH NMPOU3ZBOACTBCHHBLIC YCTAHOBKH H

paccUnTbiIBaTb 3KOHOMHWYCCKYIO 3(1)CI)CKTI/IBHOCTB TCXHOJIOTHYCCKUX

4. Cmpykmypa u coodepycanue oucyuniunvl <QOcHoeHble npoueccvl u
annapamol Xumu4ecKux mexHoa02uin»
OO6mast Tpy1I0EMKOCTh NUCIUIUIMHBI COCTaBIseT 4_3aueTHble equHullbl, 144

qaca.
Ne Paznen Buner yuebHoM O11eHOYHEIE
I JUACHMIIINHEI o pabots (B yacax) cpeacTBa Jyist
/m § Jlexuun | Ilpaktuu | JlaGoparo KCP CPC TIpOBCACHUA
3 eCKHe pHBIC IIPOMEKYTOIHOH
© 3aHITUS paboThI arTecTaliiu o
pasnenam
1 | Teoperuueckue Otuer o
OCHOBBI 1a60paTOPHBIM
MPOIECCOB 2 2 4 3 paboTam,
XUMHYECKOM pacderHas pabora,
TEXHOJIOTUH 9K3aMEHAI[MOHHEIE
2 | 'mapomexanuuec 6/ OuIeTH
KHE MPOLECCh U | -, 4 4 8 6
anmnapaThsl 5
3 | TermioBbie
MIPOLIECCHI u 6 6 12 9
anmnapaThsl
4 | MaccooOMeHHBIE
MIPOLIECCHI u 6 6 12 9
anmnapaThsl
HUTOI'O 18 18/9/4 36 27
®dopma aTTecTanumn | 9K3,45

5. Cooeporcanue J1eKUUOHHBIX

3aHamMuil no memam C YKa3aHUEM

dbopMHUpYEeMBIX ~ KOMMETEHIIMHA U HCIOJb3yEMBIX WHHOBAIITMOHHBIX
O6paSOBaTCHBHBIX TEXHOJIOTHIA.
Nunuka
Pasnen Tema TOpHI
Ne JOCTHX
mucuuiumH | Yacer | nekunonnor | Kpartkoe cogepikanue
n/m EeHUsL
Bl 0 3aHATHS
KOMIIET
CHIUHU
1 Teopernue Teopernue- | OcHOBHBIE HOHSATHA: CHCTEMa U OKPY)KaIolIast Cpeaa, [1K-4.1,
CKHeE CKHE OCHOBBI | pa3HOBHJHOCTU CHCTEM, ITapaMETPhl CUCTEMBI. [1K-4.2,
OCHOBBI MIPOLIECCOB Cy6crannun. [Toroku cybcranunii. MexaHu3Mbl [1K-4.3
MPOLIECCOB XMMHUYECKOW | mepeHoca cyOocTaHIMiA. Y paBHEHHS IepeHoca
XUMHYECKO TEXHOJOTUU | CyOCTaHIHH.
i 2 3aKOHBI COXPaHEHHS: 3aKOHBI COXPAHEHHSI MacChl,
TEXHOJIOTH WMIIYJbCa M SHEPTUH, UX MaTeMaTudeckas 3amuch B
u WHTErpaIbHON M JOKAIbHOU (opMax.
VYpaBHenus Macco- u Termaootaaun. Koaddummentst
Macco- ¥ TEIIOOTJa41, aHAIOTHS STHX MPOLECCOB.
VYpaBHEHHS Macco- U TeMJIONepeAads, ONpeaAeIeHne
COOTBETCTBYIOIIHX KO3 (UIMEHTOB.




MartemaTniyeckoe MOJEeTHPOBAHNE, €T0 OCHOBHBIE
stansl. Ouznyeckoe MmoaenupoBanue. OCHOBBI TEOPUHU
nono0ust. KoHCTaHThI M MHBapUAHTHI (CUMILICKCHI 1
Kkputepun) noaoous. [TogoOre ruapoMexaHuUECKuX,
TEIJIOBBIX U MacCOOOMEHHBIX ITPOLIECCOB.
KputepuanbHbie ypaBHEHHUsI.

CTpyKTypa OTOKa B HJICaIbHBIX MOACISAX
(MaeambHOrO BBITECHEHUS M HCATEHOIO CMEIIICHHS).
CTpyKTypa moTOKa B pealbHbIX cHcTeMax. Slueednas u
T dy3noHHAS MOZIEITH.

I'mppomexa
HHUYECKUE
IIPOLIECCHI
U anmnapaTsl

I'mppomexan
HMYEeCKUe
IIPOLIECCHI U
anmapaTsl

XapaKTepuCcTHKa HEOAHOPOAHBIX CUCTEM U CIIOCOOOB
ux oOpaszoBaHus 1 paszaeneHusi. OCHOBHBIE CHOCOOBI
pazaeneHusl HEOAHOPOIHBIX CUCTEM U UX
9KOJIOTUYECKOE 3HAUECHUE.

I'paBuTammonHoe ocaxxaeHue. CKOpOCTh OCaXACHUS.
KoHcTpyKIMM OTCTOMHHUKOB M UX pacyer.
Lentpobexnoe ocaxnenue. OcagurensHoe
HeHTpudyrupoBanre U NUKJIOHHBIN npouecc. Daktop
paszenenus. Knaccupukanus nentpudyr.
KoncTpykunn ocaauTenbHBIX UEHTPUDYT ¥ HUKIOHOB
U UX pacuer.

OunpTpoBaHUE CYCIIEH3UH O] ISHCTBUEM IIepenaaa
JaBJIeHUHA. PexxuMbl 1 BUABI (QUIBTPOBaHUS.
CxnMaeMble U HeC)kMMaeMble ocakiu. OCHOBHOE
muddepeHnnansHoe ypaBHEHHE QUIIBTPOBAHUS.
Craauu punsTpoBanust. PUIbTPOBANbHBIE
neperopoaku. Knaccupukamust 1 KOHCTPYKIHH
(UIBTPOB U UX pacuyer.

OunbTpoBaHKE B LIEHTPOOSKHOM TIOJIE
(bunbTpOBaNBEHOE HEHTPUPYTUPOBAHUE).
Koncrpykunn GuibTpyommx HeHTpUyr 1 UX pacyer.
OnekTpoocaxaeHue razopsseceil . Konctpykuun
aNIeKTpoocaguTenei (Tpy0daThlil M MIacTHHYATHIN).
Mokpblit crocob ra3004ncTk (MOKpoe
nbUIeyNaBiIuBanKe). KOHCTpYKIIMH MOKPBIX
IBUICYJIOBHTENEH (TapenbuaThlif, HACAIOYHBIN H T.11.).
Bri0op anmmapaTa 115 pazaeneHuss HeOAHOPOIHBIX
CHCTEM.

[1K-4.1,
[1K-4.2,
[1K-4.3

Tenmosbie
MPOLECCHI
Y armapaTsl

TenmoBbie
MPOLECCHl U
armapaTsl

I'peronme Temnonocurenu. HarpeBanue BOasSHBIM
MapoM U MapaMu OpraHUYEeCKUX TETIOHOCHTEINEH.
HarpeBanue Boyoid, OpraHMueCKUMH, HOHHBIMH U
JKUAKOMETITIMYECKUMH TEIUIOHOCUTEISIMH.
HarpeBaHue TOMOYHBIMY Ta3aMu U JIEKTPUICCKIM
ToKOM. OXJIaxIaromue TerionocuTeny. OxnaxaeHue
BOJIOW M BO3AyXoM. OXJaKaeHHE JIbI0M, HCIIApEHUEM
HU3KOKHITALIMX JKUAKOCTEH U XJ1a10areHTaMu.
Tennoo6menHas anmnapatypa. Knaccudukarms
Term1000MeHHbIX anmnapatoB. KoHCTpykuuu
PeKyIepaTUBHBIX TEIIOOOMEHHNUKOB
(KOXKYXOTpYOHBIX, ABYXTPYOUATHIX U T.]I.).
KoHcTpyKIMM CMECUTENBHBIX U PEreHEPaTUBHBIX
Term000MeHHUKOB. Meronuka pacuera
Term1000MEeHHUKA.

Croco0Onl BeimapuBanus. Kimaccuduxanus n
KOHCTPYKIIMH BBINAPHBIX anmnapaToB. CXeMbl
MHOTOKOPITYCHBIX BBITTAPHBIX YCTAHOBOK.
MarteprasbHbIi 1 TENJI0BOH OajJaHChl BEITAPHON

[1K-4.1,
[1K-4.2,
[1K-4.3




ycraHoBkd. TemneparypHsbie norepu. CriocoObt
pacnpenenaeHts MoJIE3HON pa3HOCTH TEMIIEpPATYp 10
KoprycaMm. MeTozrka pacuera MHOTOKOPITYCHOM
BBINIAPHOH YCTAHOBKHU.

Maccoobme
HHBIE
MPOIIECCHI

H armaparsl

MaccooOoMmeH

da3oBbie paBHOBECHS. Y paBHEHUSI MaTEpUAIEHOTO
OanaHca, pabOYMX U PABHOBECHBIX JIMHUH.
Moaudurkanun ypaBHEHUH Maccorepeaaun: OCHOBHOE
ypaBHEHHUE Maccorepeiadun, OObEeMHBIC
K03(hpULIMEHTHI MaccOOTaauM M Macconepeayy,
YKCIIO0 U BBICOTA IUHMII TIepeHoca. AHAJIOrUs TEIIo-
1 MaccooOMeHa. YIPOIIEHHBIE MOJETTH MacCOOTAAYH.
Knaccugukanns 1 ocHOBBI pacueTra MaccOOOMEHHBIX
anmapatoB. TeXHOJOTMUECKUH pacyeT anmnapaToB C
HEMpEePBIBHBIM KOHTAKTOM (a3, TEOPETHUECKHUE
Tapenku, 3pPpekTuBHOCTH o MepdpH,
aHAJTMTUIECKUH 1 Tpaduyeckuii criocoOb!
OIpEENICHN S YHCIIa TAPETIOK.

.AGcopOrus

OOrue cBeeHUsI, CXeMa YCTaHOBKH. PaBHOBecHE mpu
abcopoiuu, 3akon ['enpu. TIpSIMOTOK ¥ TPOTHBOTOK:
ypaBHEHHE pabOYMX JTHHUHA, MUHUMAITbHBIA U
ONTUMAITLHBIH pacxon abcopOerTa. KoHCTpyKIIMU
abcopOepoB.

[Teperonka

.O6mue cBenenus. PaBHoBecue B cucreme nap —
JKUAKOCTB, 3aKkoH Payis. [IpocTast nmeperoHnka,
Neperonka ¢ aeduierManuenl, CXeMbl YyCTaHOBOK.
Pextuduxannsa. CxeMbl yCTaHOBOK HEIPEPHIBHOM U
nepuoanyeckoil pekrudukanun. HenpepriBHas
OvHapHas peKTU(UKaus: MaTepHaIbHBIA OaaHc,
JonyuieHus, paboune TMHUN, MUHUMAIBHOE 1
ONTUMaIbHOE (DJIErMOBBIC YKCIIA, TEMJIOBOM OanaHC.
OcoOEeHHOCTH MTEpUOJNYECKON PEeKTH(PHKALNH.
PexTudukanys MHOTOKOMIIOHEHTHBIX CMECEH.
OKCTpaKTUBHAsI M a3€0TPOITHAS PEKTU(UKALHS.
Cxemsl ycranoBoK. KoHCTpyKInn
peKTH(UKAITMOHHBIX KOJIOHH.

OKcTpakiust

Oo6mue cBenenusi. Cxema yCTaHOBKH, paBHOBECHE B
CUCTEME XKMJIKOCTh — )KUJKOCTh. OHOCTyIEHUaTas
9KCTpaKys, MaTepruaIbHbIi OanaHc, pabovas THHUSL.
MHorocTyreH4aras nepekpecTHas U IpOTUBOTOYHAS
HenpepbIBHAs 3KCTpakuus. KoHCTpyKinu
JKUAKOCTHBIX dKCTPaKTOPOB. DKCTparupoBaHue B
CUCTEME TBEPJIOE TENO — )KUJIKOCTh, KHHETHKA
mpolecca, anmnaparypHoe oQopmMieHue.

Cymika

OOmue cBeneHus, BUIBI CYIIKH. [lapamerpsl
BJIQXKHOT'O BO3/yXa, AMarpaMma COCTOSHUS,
n3zo0paxxeHue mporeccos. PaBHoBecHe npu CyIIke,
(hOpMBI CBSA3M BJark ¢ MarepuanoMm. MatepuansHbIi 1
TEIJIOBOM OaNaHCHl, IMHUS PEabHON CYIIKH.
Kuneruka npouecca. Kiaccudukanus 1 KOHCTpyKIHN
CYIIWIOK.

Ancopouus

Oo6mme cBenenus. PaBHoBecue mpu aacopOIuu.
Kuneruka nporiecca, CXeMbl ¥ CTaJIUU MPoIecca
ancopouuu. Knaccudpu

Kalusi U KOHCTPYKIUU ajicopOepoB. MoHOOOMeH

Kpucrammuza
s

OOmue cBenenus. PaBHoBecue B cucreMe KpUcTal —
pactBop. Kuneruka nponecca. Koncrpykuu
KpUCTAJIIN3aTOPOB.

[1K-4.1,
[1K-4.2,
[1K-4.3




MeMOpaHHBI
€ IPOLECChI

Oo6mue cBenenust. Tunel MemOpan. MexaHusM u
KHHETHKa MeMOpaHHBIX IporeccoB. KoHCTpyKmu
MeMOpaHHBIX alllapaToB.

6. Codepotcanue npakmuueckux 3aHamuii
[IpakTuueckue 3aHATHUS y4€OHBIM IIJIAHOM HE MPEIYCMOTPEHBI.

7. Codepicanue 1ab6opamopHvIX 3aHAMUTL
Ilenr mpoBemeHHs Ta0OPaTOPHBIX PadOT - 3aKpeIieHHEe TEOPETUUSCKUX
3HAHUM, TPUOOPETEHNE UCCIEA0BATEIHCKIUX HABBIKOB.

Ne [ Pazpen Yacsl HaumenoBanue naGopaTtopHoii WNHuukatopsl
/Tl | TUCIUTUIAHBI paboThI JIOCTUKEHUS
KOMIIETCHLIUU
1 Teoperudeckue OnpeneneHue ruipoCTaTHYECKOTO [1K-4.1,
OCHOBEI TIPOIIECCOB 2 JTaBJICHUS [1K-4.2,
XUMHYECKOH IK-4.3
TEXHOJIOTUU
2 I'uopomexanuveckue Omnpenenenne pexuMa TEUCHUS BOJBI B IK-4.1,
MIPOLIECCH] U LHWJIMHAPUYECKOH TpyOe [1K-4.2,
arrapaThl 4 OnbITHas AEMOHCTpALUs YPaBHEHHUS IIK-4.3
bepryinu
Omnpenenenue NOTeph HAIIOpa B MPSIMON
TpyOe mo JyinHe TpybonpoBoia
3 TenmnoBsie mporecch HUccnenoBanue nponecca temonepeaaun | [1K-4.1,
Y anmapaTsl 6 [K-4.2,
I1K-4.3
4 MaccooOMeHHbIE Pexruduxanms [1IK-4.1,
MPOLIECCHl U 6 [1K-4.2,
anmapaThl I1K-4.3
Bce  nmabGopatopHble paboThl  MPOBOJATCS B MOMEUICHUU Y4eOHOM

nabopatopuu Kadeapsl ¢ UCIOIb30BAHUEM CIIEIIUATBLHOTO 000PYA0BaHUS.

8. Camocmoamenvnan paboma d6axanaepa

Ne T dopMupyeMBI

e €Mbl, BEIHOCHMBIC Ha CAMOCTOATEIBHYIO | f ®opma CPC .
pabory

KOMIIETCHLIUU

1 [loaroroBka k crade OTYETOB MO [Toaroroska k naboparopusim | [1K-4.1,

nabopaTopHBIM paboTam 5 paboram u oopmiieHHE [1K-4.2,
OTYETOB I1K-4.3

2 Beimonnenue pacuerHoii paboTh Pabora ¢ mutepatypoii. [1K-4.1,

6 Brimmonuenune pac4eros. [1K-4.2,
Odopmienue nosicautensHor | 11K-4.3
3aIUCKH.

3 Kpatkuit ncropuueckuii 3KCKypc(HCTOpHs CaMocTosTENnbHOE U3yUEHHE [1K-4.1,
muctumumHbel [TAXT). 3nauenue [TAXT B [1K-4.2,
pelIeHNN SKOHOMHUYECKUX U 1 IK-4.3
9KOJIOTHYECKUX MTPOoOIeM B
MPOMBIILIEHHOCTH.

4 I'paduk Hukypanze. [IBuxeHue CamocToATenbHOE U3yUeHUE IK-4.1,
XKHUJIKOCTH B KPYTJIBIX TpyOax. 1 [K-4.2,
OcobeHHOCTH TeYeHHUs Ta3a. IK-4.3




5 I'unpo- 1 mMHEBMOTpaHCTIOPT. CaMocTosTenbHOE N3yUEHHE [1K-4.1,
1 [1K-4.2,
I1K-4.3

6 OCHOBHOE ypaBHEHUE IIEHTPOOCHKHBIX CamocToATenpHOE U3yUEHUE [K-4.1,
MalIvH Dinepa. 1 [1K-4.2,
PaGouas ¢popmyna Hamopa. IK-4.3

7 CpaBHeHMe U 0071acTH IPUMEHEHUS CaMocTosTenbHOE N3yUEHHE [1K-4.1,
KOMIIPECCOPOB Pa3IMYHBIX THUIIOB. 1 [K-4.2,

I1K-4.3

8 Pacxon sHeprum Ha nepeMenMBaHue. CamocTosITenbHOE U3ydeHUe [1K-4.1,

Pacyer Mmema’ox. 1 [1K-4.2,
I1K-4.3

9 Pacuer punbTpyrommx neHTpudyr. CaMocTosTenbHOE N3yUEHHE [1K-4.1,
1 [1K-4.2,

I1K-4.3

10 | TenyooOMeH ¢ TenaMu CIOXKHON (OPMBL. CaMocTosTenbHOE H3yUEHHE [1K-4.1,
1 [1K-4.2,

I1K-4.3

11 | PaguannoHHO-KOHBEKTHBHAS CamocToaTenbHOe U3yUeHue I1IK-4.1,
TEImI00TAaYa. 1 [1K-4.2,

I1K-4.3

12 | KoHCTpyKIMH CMECUTENBHBIX U CaMocTosTenbHOE H3yUEHHE [1K-4.1,

pereHepaTuBHBIX TEMII000MEHHUKOB. 1 [1K-4.2,
I1K-4.3

13 | Knaccudukanus u KOHCTPYKUUHU CaMocTosTenbHOE N3yUEHHE [1K-4.1,
BBINIAPHBIX ammapaTtoB. CXeMsl [1K-4.2,
MHOTOKOPITYCHBIX BBIIIAPHBIX YCTaHOBOK. [1K-4.3
Crioco0b! pacrpeseneHus oNIe3HOH 1
Pa3HOCTH TEMIIEPATyp MO KOPILycaM.

Meroauka pacuera MHOTOKOPITYCHON
BBINIAPHOH YCTaHOBKH.

14 | Ileperonka c aediermManuei. CaMocTosTenbHOE H3yUEHHE [1K-4.1,
OCOOEHHOCTH TTePHOANYECKON 1 [1K-4.2,
peKTH(UKALUH. IK-4.3

15 | DkcTparupoBaHue B CUCTEME TBEPAOE CaMocTosTenbHOE N3yUEHHE [1K-4.1,
TENO0-KUAKOCTh, KHHETHKA ITpoliecca, 1 I1K-4.2,
anmapatrypHoe o opMIICHHUE. I1K-4.3

16 | PaBHoBecue mpu aapcopOuun. Kunernka CaMocTosTenbHOE H3yUeHHE [1K-4.1,
mpoliecca, CXeMbl U CTaJuU Ipoliecca 1 [1K-4.2,
aacopouuu. Knaccudukauus u K-4.3
KOHCTPYKIMH a7copoepoB. MloHooOMeH.

17 | PaBHOBecHe B cucTeMe KpHCTaIlI- CaMocTosTenbHOE H3yUEHHE [1K-4.1,
pactBop. Kuneruka npomnecca. 1 [1K-4.2,
KoHCcTpyKImy KprcTaaii3aTopoB. I1K-4.3

18 | Tunsl MmemOpan. MexaHu3M M KMHETHKA CaMocTosTenbHOE N3yUEHHE [1K-4.1,
MeMOpaHHBIX mporeccoB. KoHCTpykuuu 1 [1K-4.2,
MeMOpaHHBIX alllapaToB. IK-4.3

19 | IloaroroBka K 3K3aMeHy. VYrnybneHHoe u3ydeHue [1K-4.1,

45 TEOPETHUECKOT0 MaTepraia. [1K-4.2,

I1K-4.3




8.1 Konmponws camocmoamensvroil padomut

Ne TeMBbl, BLIHOCHMbIE HA Yacel ®opma KCP HNupukaropsl
n/n CaMOCTOSATEIbHYI0 PadoTy AOCTUKEHM S
KOMIeTeHIUH
1 | [oxnroroska k craye OTYETOB MO 2 npueM jadoparopHbix | [1K-4.1,
nabopaTopHBIM paboTam pabot 1 mpoBepka [1K-4.2,
OTYETOB I1K-4.3
2 | BroimonHeHue pacuerHoi paboThI 2 poBepKa [1IK-4.1,
tunosoro pacuera | 11K-4.2,
I1K-4.3

3 Kpatkuii ucropuueckuii 2 cobecenoBanne | [1K-4.1,
9KCKYPC(UCTOPUS TUCIHUILIMHBI [K-4.2,
[TAXT). 3nauenue [TIAXT B [1K-4.3
PELICHUN YKOHOMHYECKHUX U
9KOJIOTMYECKUX MpobiieM B
MTPOMBIIUICHHOCTH.

4 I'paduk Hukypanze. [IBuxeHue 2 cobeceoBanue [1IK-4.1,
XKHUJKOCTH B KPYTJIBIX TpyOax. [K-4.2,
OCoOEHHOCTH TEUCHUS Tra3a. IK-4.3

5 I'uapo- v mHeBMOTpaHCHOPT. 2 cobeceoBanue [K-4.1,

I1K-4.2,
I1K-4.3

6 OCHOBHOE YpaBHEHHUE 2 cobecenoBanue | I1K-4.1,
LEHTPOOKHBIX MaIllMH Diiepa. [K-4.2,
PaGouas ¢popmyna Hamopa. IK-4.3

7 CpaBHeHHE U 00JIaCTH TPUMCHEHUS 2 cobeceoBanue [1IK-4.1,
KOMIIPECCOPOB PA3ITUYHBIX THIIOB. I1K-4.2,

I1K-4.3

8 Pacxon sHepruu Ha nepeMenuBaHue. 2 cobecemoBanue [1IK-4.1,

Pacyer MemaJiok. [1K-4.2,
I1K-4.3

9 Pacuer punbpTpyronmx neHTpudyr. 2 cobeceoBanue [1IK-4.1,
I1K-4.2,

I1K-4.3

10 | Tem1ooOMeH ¢ TeIaMH CI0KHOMN 2 cobeceoBanue I1IK-4.1,
(bopMBI. [K-4.2,

I1K-4.3

11 PagnannoHHO-KOHBEKTUBHAS 2 cobeceoBanue [1IK-4.1,

TEILIOOTIaYa. [1K-4.2,
I1K-4.3

12 KoHcTpykumu cMecuTenbHBIX U 2 cobeceoBanue [1IK-4.1,

pereHepaTuBHBIX TEMI000MEHHUKOB. [1K-4.2,
I1K-4.3

13 Kiaccudukaius u KOHCTPYKIHH 2 cobecenoBanue [1IK-4.1,
BBINIAPHBIX ammapaTtoB. CXeMbl [1K-4.2,
MHOTOKOPITYCHBIX BBINAPHBIX IK-4.3
ycTaHoBOK. CriocoObl
pacrpeneneHus oNe3HOH Pa3HOCTH
TeMIIepaTyp MO KOpIycam.

Meroauka pacuera MHOTOKOPITYCHON
BBITIAPHOM yCTaHOBKH.

14 | Ileperonka c aeduierMaien. 2 cobecenoBanue [1IK-4.1,
OCOOCHHOCTH TTePHOANYECKON [1K-4.2,
pekTHdUKaUH. I1K-4.3

15 | DKCTparupoBaHKe B CHCTEME 2 cobecenoanne | IIK-4.1,




TBEPAOE TENO-KUAKOCTh, KHHETHKA I1K-4.2,

mpoiiecca, anmnapaTypHoe IK-4.3
ohopmMIIeHHE.

16 PaBHOBecue nipu ajcopOIuu. 2 cobeceoBanue [1IK-4.1,
Kuneruka nporecca, cxemsl U [1K-4.2,
CTaJIuy TpoIiiecca aicopoIuu. IK-4.3

Knaccugukanus 1 KOHCTPYKITHH
agcopbepos. MoHooOMeH.

17 | PaBHOBecue B cUCTEME KpUCTAILI- 2 cobeceoBanue I1K-4.1,
pactBop. Kuneruka npomecca. [1K-4.2,
KoHCTpyKIIMM KPHCTAIIM3aTOPOB. I1K-4.3

18 Tuner memOpan. MexaHusM u 2 cobeceoBanue [1IK-4.1,
KWHETHKa MEMOpaHHBIX IIPOLIECCOB. [1K-4.2,
Koncrpykunn MmeMOpaHHBIX IK-4.3
anmaparos.

9. Hcnonv3zosanue peitmunzogoit cucmemuvl OUeHKU 3HAHUIL.

PeifTuHroBOAasi cUCTeMbl OIIEHKH 3HAHUN OO0ydYaroluxcsi MPOU3BOAUTCS Ha
ocHoBaHuu «llonmoxkeHus o OaNIbHO-PEUTUHIOBON CHUCTEME OIIEHKE 3HAHUM
CTYJICHTOB M oOecreueHus KadecTBa YydeOHoro mporecca» (YTBepxkIeHO
pemeanem YMK VYuyenoro coseta ®I'bOY BIIO «KHUTY», nporokon Nel? ot
24 oxtsa6ps 2011r.).

PeiftunroBasi oneHka (QopMHUpyeTcsi Ha OCHOBaHUU TEKYIIETO0 U
MPOMEXKYTOYHOTO KOHTPOJIS.

[Ipy m3yueHUM IUCUMIUIMHBI MPETyCMATPUBAECTCS BBHIMIOJIHEHUE U cada
OTYeTa IO MIECTH Ja00paTOPHBIM paboTaM, BBIMOJHHUTH PACUCTHYIO paboOTy IO
WHJMBUIYalIbHOMY 3a/IaHUIO0, C/IaTh 9K3aMEH.

3a JeBATh KOHTPOJBHBIX TOYEK CTYJICHT MOXET MOJYy4YUTh MaKCHUMalbHOE
KOJIM4ecTBO OatoB — 48 (8 0aioB —BBINMOIHCHUE U 3alllMTa OAHON Ja00paTOPHOI
paboThl.). 32 BBIMOJIHEHUE HHIUBUAYATBHOIO PaCYETHOTO 3a/IaHUsI MAKCUMAIIbLHOES
KoiaumdecTBo OamnoB — 12. B pesynbraTe MakCHMaidbHBIN TEKYNIUH PEUTHHT
coctaBuT 60 6amI0B.

[Ipenenbl n3mMeHeHHs OAIITOB:

- 3a 1abopaTopHbIe PabOTHI U pacueTHOE 3amanue - 36+60;

- 32 9K3aMeH - 24+40.

Taxum o6pazom, ecnu cryneHT nomydaeT 6amtel 60+100, yaeOHbIi TU1aH 1Mo
ITAXT cuurtaeTrcst BBINOJTHEHHBIM.

[lepecuert peiitunra B 4-0JTbHYIO IIKATYy OLIEHKU:

0< 60 — HeyIOBIIETBOPUTEIIBHO;

60 +72 — ynoBIETBOPUTEITHHO;

73+86 - xoporo;

87+100 - oTnmyHO.



10. Hugpopmauyuonno-memoouueckoe obecneuernue OUCUUNIUHDL

10.1 Ocnosnas numepamypa

I[Ipn wu3ydenum pucuUIUIMHBL «OCHOBHBIC

IPOIECCHl |

anmapaTbl

XUMUYECKUX TEXHOJOTHI» B KAyeCTBE OCHOBHBIX MCTOYHUKOB HH(POpMAIUU
PEKOMEHIYETCS UCTIOJIb30BATh CIEAYIONIYIO JUTEPATYPy.

OCHOBHBIE HCTOYHUKH HH(OpManmu Kon-Bo 3x3.
i
I'punenxo B.B. IIponeccel u anmapaTsl HMHUIIEBBIX NMPOU3BOACTB! 1 (Oe3muMUTHBIH
1 VYuebHOe mMocoOWe IS CTYACHTOB OYHOM M 3a04HOi (GopMm o0yuenust | mocrym k DBC «Znanium»
Hanpasienust 151000.62 «TexHonoruyeckie MallvHbl U 00OpyzoBaHue» [ | mocie peructpauun ¢ IP-
PyOuoBckuii MHAyCTpUANbHBI MHCTUTYT. — PyOuosck, 2014. — 208 c. .- | agpeca HXTH)
Pexxum poctyma:  http://znanium.com/bookread2.php?book=518458 , mo
napoio.- OBC «Znaniumy»
OO0wmid Kypc MPOLECCOB M alapaToB XUMUYECKOW TEXHOJOTHH /[ 1 (Oe3muMUTHBIH
2 Iox pen. B.I'. Aiinmireiina: YueOuuk B 2 kuurax. B.I'. Aitamreiin, M.K. | goctyn k OBC «Znaniums»
3axapoB , I'A. HocoB .- M: bunom, 2014.-1758 c. .- Pexum nocryma: | mocne perucrpauun c |IP-
http://znanium.com/bookread2.php?book=518458 , mno maponrw.- OBC | agpeca HXTU)
«Znaniumy»
10.2 /lonoanumenvuas numepamypa
B

KAueCTBE JOMOJHUTEIbHBIX HCTOYHUKOB HMH(POPMALHUH PEKOMEHIYETCS
MCIIOJIB30BaTh CIEAYIOIYIO JIUTEPATYPY:

JlonomHuTeNnbHblEe NCTOYHUKN MH(OPMAIIN Komnmgectso.
JK3EMILIIPOB
i
lapunoB M.I'. JlaGopaTopHBIil NMPaKTHKyM II0 MacCOOOMEHHBIM 5
1 nporeccam: yueOHoe mocobue /M.I. Tapunos, JI.H. Jlatemos-CaHkr -
[MerepOypr: Croe m3marenseTBo, 2021. — 92 c.
J.H. JlaremoB. JlabopaTopHbIi TPaKTUKYM T10 MEXaHUKE XKHUIKOCTH 5
2 U rasa: yuebuoe mnocobme / J[.H. Jlarsmos, M.I. Tapumos. — Cankr-
IMetepOypr: Croe m3marenseTBo, 2019. - 104 c.
Kynunos A.A.Temnomaccoodmet:yued.mocodue / A.A. KyauHos.- 1
3 M.: Huadpa - M, 2012.- 375 . .- Pexum  moctyma: | (O€3MMMUTHBIA TOCTYII K
http://znanium.com/bookread2.php?book=511218 ,mo mapomo.- OBC | OBC «Znanium» mocine
«Znanium» peructparmn = ¢ IP-
aapeca HXTU)

10.3 Snexkmponnsvie ucmounuku ungpopmayuu

Anpec NHTepHET-pecypca

HaumenoBanue UnTepuer-pecypca

obpazoBanue» http://www.edu.ru/

®enepanbublii nopran «Poccuiickoe
JOCTYIL

OtkpsiThiil MHTEpHET-pEcypc, cCBOOOIHBIN O€3TMMUTHBII

nH(pOpManMOHHO- 00pa30BaTENbHBIX PECYPCOB
http://fcior.edu.ru/

®denepaibHbII LIEHTp

JIOCTYIL

DJeKTpOHHBIE 00pa30BaTENbHBIE PECYpPChl M CEPBHCHI
JUTsl BCEX YPOBHEH U CTyIeHel 00pa3oBaHMsI.
OtxpoIThIil MHTEpHET-pecypc, cBOOOIHBIN Oe3TMMUTHBII

OKHO ILOCTyrIa K O6pa3OBaTCJ'II)HLIM pecypcaM»
http://window.edu.ru/

Wudopmannonnas cucrema «EmuHoe

Poccuiickoe obpa3oBanue: eAMHOE OKHO JIOCTYTIA K
00pa3oBaTeNbHBIM pecypcaM, CBOOOJHBIN OE3TMMHUTHBIN JIOCTYII.

http://elibrary.ru/defaultx.asp

Hayunast anextponHas 6nbianoreka

CoriacoBaHo:
3aB. OTIEIOM
10 OUOIMOTEYHOMY
00CITy>KUBaHUIO

i

Tapacosa B.41.




12. Mamepuanvno-mexnuueckoe obecneuenue  OUCUUNTUHDL

(mooyns).
1. Aynropus 106- B «JlaGopatopust TETIIOMacCOOOMEHHBIX MTPOIIECCOBY:

JlaGopaTopHasi yCTaHOBKA JUIsl UCIBITAHUSI PA3IUYHBIX KOHCTPYKIIUI
TEII000MEHHUKOB.

JlaGopaTopHasi ycTaHOBKA MO PEKTU(DUKAIIUH.

BuprtyanbHbie 1abopaTopHbie pabOThI O THAPABIUKE.
OBepx3I-MPOEKTOP.

DKpaH Ha TPEHOTE.

Hoytoyk hp500: Centrino Pentium M 740 (1730/533/2048)
1915GM.512Mb

Komnsrorep ABAKUS iH67 / 13-2100 / 2x4Gb / 500Gb / DVD / CR /
K/ M /[450W [ E2343F2 [ W7Stx - 11mr.

Komnbrotep(bi) ¢ BbIX010M B «IHTEpHET».

[Tporpammuoe ob6ecneuenue: Windows7, MicrosoftOffice 2007,
AntuBupyc Kacnepckoro.

2. Aymuropust 123- B « JlaGopatopusi TUAPABIMKA W THAPABINYECKUAX

MallInuH».

JlaGoparopusiii crena «['uapocratuka».

JlaGopaTopHsiii cTeHa «I mapoauHamMukKa» C BXOIAIIMMHU B Hero 4
uccienyempiMu MoayisiMu. «llotepu Hamopa mo JIMHE B KPYyIUIOW
TpyOe»; «IloTepu Hamopa Ha BHE3AIMHOM pacliupeHun»; «Jluarpamma
bepnyum»; «Pexnmbl TeUeHUS».

JlabopaTtopHasi yCTaHOBKa JUIsl ONPENCIICHUS  XapaKTEPUCTUKHU
IIEHTPOOEKHOT0 Hacoca:

JlaGopartopHo - MIPOMBILIEHHBIN KOMILIEKC «HacToTHO-
pEryJINPYEMBbII TPUBOJ HACOCHOW CTAHIIUN»

3. Aymutopus 121- B «JlabopaTopusi mpoIECCOB U ammapaToB XUMUIECKOM
TEXHOJIOTUUY!

Crena «uccneoBaHUE TUPOIMHAMUKN 3€PHUCTBIX MATEPUATIOBY.
VYcraHoBka i1 M3Y4YeHHMS  TEIUIOOOMEHHOIO  Ipolecca B
KOXYXOTpyO4aToM TeII00OMEHHHKE.

VYcraHoBka Ui ONpeneNieHHs PEXUMOB padOThl  HAcaJI04YHOU
KOJIOHHHBI.

VYcraHoBKa JUisi M3ydeHHs Mporecca pektudukanuu (pasneneHue
OMHApPHOW CMECH STUJIOBBIA CIIUPT — BOJIA).

Ammapat APH-2.

[TepememmuBaromee yctpoiicto 119-8100.

13. Oopazoseamenvuvle mexnonozuu

KonnyecTBo 3aHATHI MPOBOAUMBIX B MHTEPAKTHBHBIX (hopMax- 8 4acos.
OCHOBHBIE HHTEPAKTUBHBIC (POPMBI TPOBEICHUS YICOHBIX 3aHATHI.

* TBOpPYECKHUE 3aJJaHUS;



* paboTa B MaJIbIX rpymnmnax;

* IUCKYCCHUS;

* U3y4YEHHUE U 3aKpeIUICHHE HOBOTO MaTepHalia Ha WHTEPAKTUBHOW JICKITHH
(mekmus-Oecena, JEKOUS — JTUCKYCCHS, JIEKIUS C pa3dbopoM KOHKPETHBIX
CUTyallWid, JIEKIHS C 3apaHee 3alIaHUPOBAHHBIMU OIIMOKAMU, JIEKIUS- TMPecc-
KOH(MepEeHIUs, MUHU-JIEKIIUA).
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