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1. O0mme mojoKeHUs

JuctumuimHa «IIpoueccsl 4 annapaTbl XUMHYECKOH TeXHOJOIMU) OTHOCUTCS K YacTH,
dbopMupyemMoil yuacTHUKaMu 00pa30BaTeIbHBIX OTHOLIEHUH y4eOHOro IJIaHa, BXOSIIEro B CO-
ctaB oOpa3oBaresnbHOM mporpamMmsbl Beiciiero oopasosanus 20.03.01 - Texnochepnas 6e3omac-
HOCTb (Tpoduiib - MHKeHepHas 3aiuTa OKPYKaroIiei cpeipl).

HopMmaTtuBHO-MeToanueckoi 6a3oit s pa3paboTku paboueii mporpaMMbl y4eOHOM Juc-
nuruinHbl «[Iporeccel n anmnapaTsl XUMHUUECKON TEXHOJIOTUN) SIBIISIFOTCS:

o ®@enepanbhblii 3akoH «O0 ob6pazoBanuu B Poccuiickoit denepanymy», yTBep:KICHHbIH
npuka3zoM MuHoOpHayku PD Ne 273-D3 ot 29.12.2012;

o Tlopsimox opraHu3aniil U OCYIIECTBICHUSI 00pa30BaTENbHON AEATEIBLHOCTH MO 00pa-
30BaTeJIbHBIM MIPOrpaMMaM BBICIIETO0 00pa3oBaHuUA - MporpaMMamM OakajaBpuara, mporpaMmmam
CHelHaInTeTa, MPOrpaMMaM MarucTpaTyphl, YTBEpKICHHBIN NpukazoM MuHoOpHayku Poccun
o1 06.04.2021 r. Ne245;

o [IIpukaz MunucrepcTBa Tpyaa U couuanbHOM 3amuThl Poccuiickoit Penepauyu ot
28.12.2015 r. Ne 11571 «O06 yTBepx)aeHUU NMpodecCHOHAIBHOTO cTaHAapTa - Crenuaiuct B 00-
JacTu pa3pabOTKH, COMPOBOKIACHUS U HHTEIPAIIMU TEXHOJOTHUECKUX MPOIIECCOB U MTPOU3BOJICTB
B 0071aCTH OMOTEXHUYECKUX CHCTEM U TEXHOJIOTHII»;

o [IIpukaz MunucrepcrBa Tpyna u couuanbHOM 3amutel Poccniickoit ®Penepannuu ot
07.09.2020 r. Ne 5691 «OO6 yTBepkaeHHH MPOPECCHOHANBHOrO cTaHaapTa - CHenuasucT 1o
HKOJIOTHYECKOM Oe30MacHOCTH (B POMBIIIIIICHHOCTH )»;

o @enepasbHBIN FOCYAapCTBEHHBIN 00pa30BaTeIbHBIA CTAHIAPT BBHICIIETO 00pa30BaHUs
(®T'OC BO) no namnpasnenuto noarotoBku 20.03.01 «TexunocdepHas 6e30macHOCTbY (YPOBEHb
OakanaBpuaT), YTBEp>KICHHBIN MpuKazoM MunucrepcTBa oOpa3oBanus U Hayku PO Ne 680 ot
25.05.2020 1

e VYyeOHbIe TUIaHBI 00pa30BaTEIbHON MPOTPaAMMBbI BBICIIETO 00pa30BaHMs HANIPABICHUS
20.03.01 — TexnocdepHnas 6e3omacHOCTh (Mpoduis — MHKEeHepHAs 3aluTa OKpYyKaroleh cpe-
IIbl), TIOJATOTOBKH OakanxaBpOB IO OYHOM, OYHO-3a0YHOM W 3a04HON dopMam 00y4deHHs, 0/100-
pennbiii Yaenbim coBetoM YIJITY (mpotokon Ne3 ot 16.03.2023) u yTBep»KICHHBII PEKTOPOM
YTJITY (16.03.2023).

OoOyuenne mo oOpazoBarenbHoi mporpamme 20.03.01 — TexHocdepHas 6e30MacCHOCTD
(mpouis — MHXkeHepHas 3aluTa OKpyKaroliel cpejibl) OCYIIECTBIIIETCS Ha PYCCKOM SI3bIKE.

2. IlepeyeHb NJIAHNPYEMBIX pPe3yJbTATOB 00y4eHUsl N0 AUCHMILINHE, COOTHECEHHBIX € IJIa-
HHPYEeMbIMH pe3yJIbTATAMHU O0CBOEHHS 00pa30BaTe/IbHON MPOrpaMMbl

[InanupyeMbIMH pe3ylbTaTaMu OOy4YEHHS MO JUCHUIUIMHE SIBJSIOTCS 3HAHUS, YMEHMS,
BJIAJICHUSI /UM OMBIT IEATEIbHOCTH, XapaKTePU3YIOIIHE Talbl/ypOBHI (POPMHUPOBAHUS KOMIIE-
TEHIUH U 00ecreunBaroIIfe JOCTUKEHHUE MIJIaHUPYEMbIX PE3yJIbTaTOB OCBOEHMSI 00pa30BaTeIlb-
HOW NTPOTPaMMBI B LIEJIOM.

Ileab ocBoeHUs! AUCHMILVIMHBI — O3HAKOMJICHHE 00YJaroIIUXCsl C OCHOBAaMH KOHCTPYKIIHIM
XUMHUYECKOT0 000PYA0BaHUS, IPUBUTHE HABBIKOB BBIMOJIHEHUS PAaCUeTOB, MCIIOJIB30BAaHUS KpHU-
TEepHAJIbHBIX 3aBUCUMOCTEN B IIpOIECCe pelIeHHs 3aa4 TEIIo- 1 MaccooOMeHa IIpU BBIOOpE TeX
WIN UHBIX arperaTtoB C MO3UIMHM PEKOHCTPYKIMH (COBEPIIEHCTBOBAHUS) JEHCTBYIOIUX MPOU3-
BOJICTBA, a TAaKXK€ CO3/1aBAEMbIX HOBBIX, IKOJIOTMUYECKH O€30IMacHbIX, TEXHOJIOTHI U 00opyI0oBa-
HUSL.

3agaum IMCHUILIMHBI:

- npuoOpeTeHre HeoOXOAMMBIX 3HAHUI MO OCHOBHBIM TEXHOJIOTMYECKUM IIpolieccaM U
000py/I0BaHUIO ISl OINpeNeeHHs] Kpyra 3a/1ay B paMKax IOCTaBJICHHOH 1€ ¥ BhIOOpa ONTH-
MaJIbHBIX CIIOCOOOB UX PEIICHUs, UCXOJSl U3 UMEIOIINXCS PECYPCOB U OTPAHUYEHUH;

-OBJIa/ICHHE METOJIaMU pacyeTa MaTepHaIbHOTO U TEIIOBOro 0aiaHCOB OCHOBHBIX XUMHU-
KO-TEXHOJIOTHYECKUX MTPOLIECCOB;



- (hopMupoBaHHE HABBIKOB BBINOJIHEHHUS pacueTa OCHOBHBIX arperatroB, NMPOBEICHUS KOH-
CTPYKTOPCKO-TEXHOJIOIMYECKOT0 aHaIM3a SKOOMO3aIUTHOTO 000pyJOBAHUS.

IIponecc m3yyeHnss AUCHMILVIMHBI HanpabJjieH Ha (popMupoOBaHMe CJIeAYIOIIUX IPO-
(eccuoHAILHBIX KOMIIETEHIIUIA:

— IIK-2 CrnocoGHOCTh aHATM3UPOBATH TEXHOJIOTHYECKHUE MPOIECCHl U PEKUMBI PaOOTHI
JIEMCTBYIOIMX NTPOU3BOCTB, PACCUNTHIBATH HKOJOTMUECKUE PUCKHU AJISl OPraHU3alMi ¢ MO3ULUN
PEKOHCTPYKIIMH (COBEPIIEHCTBOBAHNUS) IEHCTBYIOIIMUX IPOU3BOJCTB, a TAK)KE CO3/1aBaEMbIX HO-
BBIX, 9KOJIOTHYECKH O€30I1aCHBIX, TEXHOJIOIUH 1 000py10BaHHUS;

— IIK-3 CriocoGHOCTh OCYHIECTBIATH IKOJIOTO-TEXHUUECKUN aHAIN3 TPOEKTOB BHEIPEHUS
HOBOH MPHUPOJOOXPAHHON TEXHUKH M TEXHOJIOTHI C y4eTOM HAWIy4IlIHUX JOCTYIHBIX TEXHOJO-
Uil B 00J1aCTU OXpaHbI OKPY’KAIOLIEH cpeibl U palliOHAILHOTO MCII0JIb30BAHUSI PECYPCOB.

B pe3ysbTare n3yueHus JMCHUIIIMHBI 00YYAIOIIMICS 10JIZKeH:

3HATh:

— OCHOBHBIE 0a30BbI€ 3aKOHOMEPHOCTH THIPOMEXaHHYECKUX, TEIJIO- ¥ MacCOOOMEHHBIX
IPOLIECCOB U IPUHIUIBI UX MOJAEIUPOBAHUS;

— OCHOBBI pacyeTOB aIlapaToB JUIsl OCYILECTBICHUS 3TUX IIPOLECCOB, TEOPUIO PUINUECKO-
0 MOJIEJTUPOBAHMSI TPOLIECCOB XUMUYECKOM TEXHOJIOTUY;

— pa3lelieHHe KUIKUX U Ta30BbIX HEOJHOPOAHBIX CHCTEM, MEPEMEIIMBAHUE B KHUJIKHX
cpenax;

— TEIJIOBbIE MIPOLIECCHI U allapaThl: OCHOBBI TEOPUH IE€PEadl TEIIOThI, IPOMBIIICHHBIE
crocoObl IOJBOJIA M OTBOAA TEIJIa K XUMUYECKOM anmnaparype;

— MaccOOOMEHHBIE MPOLECCH U allaparbl B CUCTEMaxX CO CBOOOTHOW T'paHUIIEH pa3aerna
(a3: OCHOBBI TEOPUH Maccollepeaun U METOIbl pacyeTa MaccCOOOMEHHOM amnmnaparypsl (abcop0o-
IS, IEPETOHKA M PEKTHU(PHUKAIHS, IKCTPAKIIHA);

— MacCcOOOMEHHBIE IPOLIECCH C HEMOABUKHON MOBEPXHOCThIO KOHTAKTa (a3: ajxcopouus,
CyIIKa, HOHHBIA OOMEH, pacTBOPEHUE U KPUCTAJUIN3ALKUS; MEMOpaHHBIE MPOIECCH XMMUYECKON
TEXHOJIOTHH.

yMeThb:

— OIIPEAENATh XapaKTep ABUKECHMS KUIKOCTEW U Ta30B; OCHOBHBIE XAPAKTEPUCTUKH IIPO-
LIECCOB TEIUIO- U Maccomepeayu;

— aHAJIM3UPOBATh TEXHOJIOTHYECKHE MPOLECCHl U PEXUMBI pabOThl AEHCTBYIOIIUX MPOU3-
BOJICTB;

— pacCUMTBHIBATh MapaMeTpbl M BBIOMpATh amnmaparypy JUisi KOHKPETHOTO XHMHKO-
TE€XHOJIOTHYECKOT0 IMpoLecca, MPOBOJUTh KOHCTPYKTOPCKO-TEXHOJIOTMYECKUH aHAIU3 3KO0HO-
3alIUTHOTO 00OpPYJOBaHUS C YYETOM PAIlMOHAIBHOIO HCIOJIb30BaHUS MPUPOIHBIX PECYpPCOB H
MUHUMU3ALUU BO3JAEHCTBUS Ha OKPYKAIOIILYIO CPENY;

BJIAJETh.

— HaBBIKaMHU OCYIIECTBJIEHHS] TEXHOJIOIMYECKOTO IMPOliecca B COOTBETCTBUM C perjaMeH-
TOM,;

— HaBBIKAMU PACUYETOB U OIpPE/EICHHS] OCHOBHBIX ITapaMeTPOB U KOJUYECTBEHHBIX XapaK-
TEPUCTHUK NPOLIECCOB,;

— METOJaMH KOHCTPYKTOPCKO-TEXHOJOTMYECKOI0 aHaJIM3a 3KOOMO03alllUuTHOTO 000pya0Ba-
HUS NIPOU3BOJICTBA C YUETOM PALlMOHAIBLHOTO MCIOJIb30BaHUS IPUPOIHBIX PECYPCOB U MUHUMH-
3alliM BO3JICHCTBUS Ha OKPYXKAIOUIYIO CPENly.

3. MecTo AUCHHMIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

Jlannast yueOHasi AMCUMILIMHA OTHOCUTCS K TUCHUIUIMHAM (popMHpyeMOl ydyaCTHHUKaMU
00pa3oBaTeNbHBIX OTHOLIEHHI, YTO O3Ha4YaeT (opMupoBaHHe B Mpolecce 00ydeHus y Oakanas-
pa OCHOBHBIX YHHUBEpCAJIbHBIX M MPOGECCHOHATbHBIX 3HAHUI M KOMIIETEHIMH B paMKax BbI-
OpaHHOro npoduis 1 NpopecCuoHATIHLHOIO CTaHAAPTA.

5



OcBocHHE MAHHOW NUCIUIUIMHBI SBIISETCS HEOOXOAMMON OCHOBOMW IJISl MOCIETYIOIIErO
nzydenus gucruiuind OITOIT n Hanrcanust BBITYCKHOM KBaTU(UKAITMOHHONW PabOTHI.

Hepeueﬂb 06607’16’{1/[661}01/141/0(?, conymcemeyrouux u obecneyusaemvix OMCL;MI’UZMH

ObecneunBaronme ConyTcTByloIIHMe ObecnieunBacMbIC
Wuxenepnas rpaduka. MeTop! M TPUOOPHI KOHTPOJIS | PacueThl XMMHKO-TEXHOJOTHUECKUX
HaueprartenbHas reomeTpust OKPY’KaroIlllel cpelibl MPOIECCOB
[IpuknagHas MexaHuKa Teopernyeckue OCHOBBI 3allU- | TeXHOJIOrus peKynepaluny ra3oBbiX
THI OKpYKaroIeil cpeipl BBIOPOCOB

Marepuanosenenue. TexHo-
JIOTHsI KOHCTPYKLMOHHBIX
MaTepHaIOB

TexHOMoTHsl OCHOBHBIX MPO-
U3BOJICTB M IIPOMBIIIIIICHHbIE
BBIOPOCHI

TexHomorus BOJOIIOATOTOBKH

TexHoorus OUYUCTKU CTOYHBIX BOJ

IloaroroBka k cgaue u caada rocy-
JapCTBCHHOI'O DK3aMCHa

[ToaroToBka K mpoueaype 3amuThl 1
3alIUTa BHITYCKHOW KBATM(UKAIIH-
OHHOH pabOTHI

VYKa3zaHHbIE CBSI3M JUCLUIUIMHBI AAa0T 00YYAIOLIEMYCsl CUCTEMHOE IIPEICTABICHUE O KOM-
IUIEKCE M3Yy4aeMbIX AMCUMILIMH B cooTBeTcTBUU ¢ PI'OC BO, uto oOecrneunBaeT TpeOyeMblil
TEOPETUYECKUI YpOBEHb M NPAKTUYECKYIO HAIIPABICHHOCTh B CHCTEME OOydeHUs U Oyayluei
JIESITEJIbBHOCTH BBIITYCKHHKA.

4. O0beM TUMCUMILUIMHBI B 324€THBIX eIMHUIAX ¢ YKA3aHHEM KOJIMYeCTBA aKaJeMUYeCKHX
4YacoB, BbIIeJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aloluxcs ¢ npenojaanareJsieM (1o BUaaM

yueOHBIX 3aHATHII) 1 HA CAMOCTOSTEILHYIO PA00Ty 00y4ar0IMXCH

O061ast TPyI0eMKOCTh JTUCIUATITMHBI

Bcero akajieMiuueckux 4acoB
Bun yuebnoi paboTbl OYHas 3a04yHas OYHO-3a04Has
¢dopma dopma dopma

KontakTHas pa6oTa ¢ npenosaBarejieM*: 88,1 30,1 48,1
nexiuu (JI) 32 12 20
npaktuaeckue 3anstus (113) 18 8 6
naboparopusie padboTs (JIP) 36 8 20
WHBIC BUJII KOHTAKTHOM pabOTHI 2,1 2,1 2,1
CamocTosiTeIbHAs padoTa 00yYalOIIMXCs: 1279 185,9 167,9
M3y4EHUE TEOPETUYECKOr0 Kypca 40 110 65
MOJITOTOBKA K TEKYIIEMY KOHTPOJIO 20 35 35
KypcoBast paboTa (KypcoBOM TPOEKT) 28,5 28,5 28,5
MOATOTOBKA K MPOMEXYTOYHOM aTTecTalu 39,4 12,4 394
Bua npoMexyTOYHOM aTTeCTANMU: 3a4er ¢ 3a4er ¢ 3a4eT C OLeH-

OLIEHKOI1, OLIEHKOIA, KOM,

IK3aMeH IK3aMeH IK3aMeH
OO01mas Tpy/10eMKOCTh 6/216

*KoHTtakTHas paboTa 00yJaroOmMXCs C MPEIoaaBaTesieM, B TOM YHUCIE ¢ MPUMEHEHHEM JIUCTAHIMOHHBIX 00pa3oBa-
TEJNBHBIX TEXHOJIOTUH, BKIIFOYACT 3aHATHUS JICKIMOHHOTO TUTA, U (MIIM) 3aHATHS CEMUHAPCKOTO THUIIA, 1a00paTOpHbIC
3aHATHSL, U (WJIU) TPYIIIIOBBIC KOHCYJIBTAINH, U (WIH) UHIUBUAYAIFHYI0 paboTy 00YYaroIIerocs ¢ MpermoiaBaTeieM,
a TaKKe aTTeCTAlMOHHBIC MCIBITAHUS MPOMEXKYTOUYHOW arTectaniui. KoHTakTHass paboTa MOXKET BKIIOYATh HHBIC
BUIBI y4eOHOH MEATENBHOCTH, MPEIyCMATPUBAIONINE TPYNIOBYI0 M WHIAUBUAYAIbHYIO PabOTy OOYJaromMXCs C
npernogaBaTeneM. Yackl KOHTaKTHOW paboThl ompenessitoTcest [lojoxkeHnemM o0 opraHU3alliyd M MPOBEISHUU KOH-
TaKTHOM PabOTHI NpH peannu3anuu 00pa30BaTeIbHBIX MPOTPAMM BBICIIIETO 00pa30BaHUs, YTBEPKIACHHBIM Y UYE€HBIM
cosetoM YIJITY ot 25 despans 2020 roxa.



5. ConeprxaHue TMCUUILUIMHBI, CTPYKTYPHMPOBaHHOE 110 TeMaM (pa3jejiaM) ¢ YKa3aHHeM OT-
Be/JICHHOT'0 HA HUX KOJMYeCTBA AaKAJeMUYEeCKUX YaCOB
5.1. TpyaoeMKoOCTH pa3iejioB JUCHHNIHMHBI

o4yHas popma 00yyeHuUs

Bcero

Ne | HammeHoBaHue pa3neiia TUCIIHU- . | CaMmocTosTenpHas
R AL JI I13 JIP | KOHTaKTHOH
/1 TUTHHBI pabora
paboThI
1 | OcHOBHBIE IOHATHA U 3aKOHO-
MEPHOCTH Kypca MPOIECCOB U
anmnapaToB XUMUYECKOW TEXHO- 8 9 9 26 26
norun. ['mapaBivka v ruapaBs-
JINYECKHE MAaIllUHEL.
2 I'mapoMexaHUUeCKHE IPOLECCHI
AP pon 8 9 9 26 26
Y araparhl.
3 TertoBsle IPOLIECCHl U amapa-
pou P 8 - 9 17 4
TBI
4 | MaccooOMEHHBIE NIPOLIECCH U
pou 8 - 9 17 4
anmnaparsl
Hroro no paznenam: 32 18 36 86 60
[TpomexxyTouHas aTTecTanus 0,6 39,4
KypcoBast pabota (KypcoBOii POEKT) - - - 1,5 28,5
Bcero 216
3a04yHas popMa 00y4yeHHs
Ne | HaumenoBaHue pa3aeina JUCIIHA Sy CamocTosTenpHast
- P JI I13 JIP | xoHTaKTHOM
/11 TLTUHBI pabora
paboThl
1 | OcHoBHBIE HOHITHS U 3aKOHO-
MEPHOCTH Kypca MPOIECCOB U
anmnapaToB XUMHUYECKOW TEXHO- 3 - 4 7 45
noruu. ['uapasivka v rupaB-
JINYECKHUE MAINHEI
2 I'mopoMexaHuyecknue Ipoliec-
AP pol 3 - 4 7 45
CBI U amnmnapaTsl
3 TeroBele MPOIECCH] W allla-
pot 3 4 - 7 25
paThl
4 MaccooOMeHHBIE IIPOLIECCHI U
pont 3 4 - 7 30
anmaparsl
HTroro no pasnenam: 12 8 8 28 145
[TpomexxyTouHast arTectarus 0,6 12,4
KypcoBast pabota (KypcoBoii MPOEKT) - - - 1,5 28,5
Bcero 216
04HO-3204Hasi popma oOyueHust
Bcero
No . CamocTrosTenpHas
HaumenoBanue pa3aena AUCIUILUIMHbBI JI 113 JIP KOHTaKTHOM
/11 pabota
paboTsI
1 | OcHOBHBIE HOHATHS U 3aKOHO-
MEPHOCTH Kypca MPOIeCCOB U 4 - 4 8 24
anmapaToB XUMHUIECKOW TEXHO-




Bcero
N‘_’ o CaMOCTOHTCJ’ILHaH
HanmenoBanue pazaena JUCHHUILITUHBI JI 113 JIP KOHTaKTHOM
n/m padora
paboTsI
noruu. ['uapasnuka u ruapas-
JINYECKUE MAITUHEI
2 I'uapomexaHuyecKue bl
JPOMEXAHUYECKHUE MTPOLECC 4 ) 4 8 o4
Y anmnaparsbl
TeruioBbie 11 bl U arapa-
3 €TUIOBBIC MTPOIIECCHI U ammapa 6 2 6 14 24
TEI
4 MaccooOMeHHBIE ITPOLECCH U
pot 6 4 6 16 28
anmnaparbl
HToro no pasnenam: 20 6 20 46 100
[TpomexyTouHas arTecTanus 0,6 39,4
KypcoBas pabora - - - 15 28,5
Bcero 216

5.2. Conep:xaHue 3aHATHI JeKIIHOHHOTO THIIA

1. OcHOBHBIC NOHATHS U 3aKOHOMEPHOCTH KypPCa IIPOLECCOB H ANNAapaTOB XMMHYe-
cKkoi TexHoJIoruM. 'mapaB/iuka u ruipaBjinyecKie MAalINHbI.

1.1 Ilpeomem u 3a0auu Kypca.

[Tpenmer m 3amaum kypca. Kiaccudukanus OCHOBHBIX TporieccoB. OOIIMe MpPUHITUIIBI
pacyeTa IpoLEcCOB U amnaparoB. MaTepuaibHbI U SHEpreTUdecKkuil O6anaHcel. JBuxkymias cu-
Ja, CKOPOCTh U MHTEHCHUBHOCTH Ipoiiecca. OCHOBHOE ypaBHEHHE IIpoLiecca.

1.2 I'vopocmamuxa.

I'mnpocratuka. ['uapocraTuyeckoe 1aBjIe€HUE U €r0 OCHOBHBIE CBOMCTBA. OCHOBHOE ypaB-
HeHue ruapocTatuku. 3akoH [lackansa. HekoTopsle 4acTHbIE IPHIIOKEHHUSI OCHOBHOT'O yPaBHEHUS
TUIPOCTATUKH.

1.3 I'uopoounamuxa.

I'mpponunamuka. [ToHSITHE BA3KOCTH KMAKOCTHA, MTHOBEHHOW M CpPEHEW CKOPOCTH, pac-
X0J1a KHUJIKOCTU. YpaBHEHUE pacxo/Ja U HEPa3phIBHOCTU MOTOKA B MHTETrpalibHON Gopme. OmnbIT
PeitHonbaca. XapakTepucTuKa peXUMOB JIBMKEHMS kujkocTter. Kpurepuit PeitHonmbaca u ero
¢dusnueckuit cMbIci. YpaBHeHue bepHymum ans uiealbHOW M peaibHOM XHUIKOCTU. ['uapaBiu-
YECKHE CONPOTUBIIEHUS B TpyOONnpoBoiax. PexxuMbI TpeHus KuaKocTe. MecTHbIe CONPOTHUBIIE-
HUSL.

1.4 OcHosvt meopuu nododus.

OcHoBBI Teopuu moo0usi. duU3nueckoe U MaTeMaTHUECKOE MOJEIMPOBAHUE. Y CIOBUS U
TeopeMsbl noaoous. O0paboTka aAuddepeHnnaibHoro ypaBuenus asumxenus Haspe-CTokca me-
ToJlaMH Teopuu 1moj1o0usi. OCHOBHBIE KPUTEPUM THAPOJUHAMUYECKOTO MOJ00MS U UX (uznye-
CKUi cMbIci. ['MapaBianueckue MalIuHbl IS IEpeMENIeHMs] )KUIKOCTe!, CKaTus U IepeMellie-
Hus razoB. Hacocsl. OcHOBHBIE TapaMeTpbl HacocoB. KoHcTpykiun Hacocos. Kasurtanus. Kowm-
IIPECCOPHBIE MAIIMHBI. Y CTPOMCTBO BEHTHWJIATOPOB U KoMIpeccopoB. IlapamiensHoe u nocuneno-
BaTeJIbHOE COEMHEHNE THAPOMAIINH. [ napaBIuiyecKie MalluHbl

2. I'mapoMexaHu4YecKue NPoOLecchl U annaparsbl.

2.1 Pazoenenue neoOHOPOOHBIX cucmem

[TonsiTue HeomHOpoAHOM cucTeMbl. DHU3NMUECKHE OCHOBBI Pa3AEICHUS HEOJHOPOIHBIX CH-
CTEM MOJ1 AeWCTBUEM CHIIBI TshKecTH. CKOPOCTh OCAXKJEHHS B yCTAaHOBUBIIEMCS peKuUMe. 3aKOH
Croxkca. Metop JIsmenko. CTecHeHHOE ocaxieHre. MaTepuanbHblii OanaHc mporecca pasjaene-
HuA. KoHCTpyKnyu OoTcTOMHUKOB. DU3NYeCKre OCHOBBI MOKPOM OYMCTKM Ta3oB. KoHcTpykuun
anmaparoB JUIsi MOKpoil ouncTku. dusnueckre ocHOBBI (PpuiIbTpoBaHus. [[BrKymas cuia Guiib-
TpoBanud. uddepenunansnoe ypaBHenue ¢unbrpoBanus. Koncrpykiun ¢uiabTpoB. Ousnye-
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CKHE OCHOBBI IPOILIECCa pa3ieNeHHsI HEOAHOPOIHBIX CUCTEM IOJT ICHCTBUEM HEHTPOOESIKHOM CH-
ael. [IpuHIMI ACHCTBUSA OTCTOMHBIX U QUIBTPYIOMUX IEHTPUQYT, cemaparopoB. dakTop pasme-
JICHUS U WHJAEKC MPOU3BOAUTEIBHOCTA. KOHCTPYKIIMU IIMKIOHOB U LeHTpUd yr. dusnueckue oc-
HOBBI 3JIeKTpoocaxaeHus. Pacuer ckopoctu snekrpoocaxeHus. KoHcTpyKuuun 351eKTpoduib-
TPOB.

2.2 Ilces0ooorcudicenue u nHeBMOMpPaHCnopm

['mapoauHamuka 3epHUCTBIX MaTepuainoB. ['MapoauHamuueckas KapTUHA IICEBIOOKUXKeE-
HusA. OCHOBHBIE ITApaMETPhl KUIIAIIETO €105 ANIapaThl KUIISIIErO CIIOs.

2.3 Ilepemewusanue 6 JHCUOKUX cpeoax.

dusnyeckue OCHOBBI IEPEMEIINBAaHUS B KUAKMX cpefax. CrocoObl nepemMelnBaHMsl.
KoHCTpyKIIMM MEXaHUYECKUX MEMIAIOK. XapaKTepUCTUKa PEeKUMOB IiepemernBanusd. [lonstue
paboueli ¥ TyCKOBOUW MOIIIHOCTH.

3. TenJioBble MpoLeCCHI U ANNAPATHI.

3.1 Qusuueckue 0CHOBbL MENIOBBIX NPOYECCOB.

Tennossle nponeccsl. [IoHATHE TEMIIEPATypPHOIO MOJIS U TEMIIEpaTypHOro rpaaueHra. dOu-
3MYECKHE OCHOBBI I€pEeHOCa TEIJIOThl MPOCTEHIIMMH CIOCO0aMM: TEMJIONPOBOJHOCTbIO, KOH-
BEKLMEH, TEILUIOBBIM H3iIydeHHeM. TernoBoi 3akoH Dypse. Pusndeckue 0OCHOBbI KOHBEKTHBHO-
ro TermoooMeHna. Temmootaava. JIBrKyias cujia U ypaBHEHHE TEIUIOOTIAauM. Y paBHEHHE KOH-
BEKTUBHOI'O TEIJIOOOMEHa B JBMXKYyLIeHcs cpene. OCHOBHbIE KPUTEPUU TEIJIOBOIO MOA00US.
Temnoornava pyu BBIHY)KJIEHHOM M €CTECTBEHHOM JIBUKEHUM TEILUIOHOCUTEINS, KOHACHCALUU U
kuneHnu. Gu3nyeckue OCHOBBI Teronepeaaun. JIBuxKyias cuiia 1 ypaBHEHHE TEIUIONepeaayu.
CxeMmbl ABUKEHMSI TeIUIOHOCUTENeH. TemmoBble Oananchl. XapakTepuCTUKAa OCHOBHBIX CIIOCOO0OB
HarpeBaHus. KOHCTpYKIMH TETIOOOMEHHBIX arnapaToB.

3.2 Buvinapusanue.

®uznyeckue OCHOBBI BbllapuBaHus. CyIIHOCTh OAHOKOPIIYCHOTO M MHOTI'OKOPIIYCHOTO
BbINTapUBaHUsA. MaTepuanbHblii U TEIUIOBOW OajaHChl OJHOKOPIYCHOIO BbINapuBaHus. CXeMbl
MHOT'OKOPITYCHOTO BbIlIapuBaHuUs. TemmnepaTypHble OTEpH INpH BblnapuBaHuu. [lonesHas pas-
HOCTb TEMIIEPATYP, OIPEAEICHUE ONTUMAIBHOIO YUCIJIa KOPIIYCOB MHOTOKOPITYCHOM yCTaHOBKHU.
KoHcTpyknun amnmapaTos.

4. MaccooOMeHHbIe IPOLECCHI H ANNAPaThI.

4.1 Quzuueckue 0CHOBbL MACCOOOMEHHBIX NPOYECCOS.

Knaccugukaius 0CHOBHBIX MaccOOOMEHHBIX mporeccoB. Pu3znyeckre OCHOBBI Maccorie-
peaayu: OCHOBHBIE MOHATHS U onpeaeneHnsa. CrnocoObl BhpakeHUs! KOHLEeHTpauui ¢a3. OcHOB-
HbIE 3aKOHBI CTaTUKU Macconepenaudu. Jluarpammsl paBHOBecHsl. OCHOBHBIE 3aKOHBI KHHETUKU
Maccorepeiau, MaTepuaibHbli OanaHc. J[BHKyIas cuja Maccolepesiadyd U ee pacyer. Ypas-
HEHME Maccollepesiau, aJJUuTHUBHOCTHh (a3oBbIX conpoTtusieHuid. Auddysnonnoe momobdue.
OrnpezenieHre OCHOBHBIX Pa3MEepOB MaCCOOOMEHHBIX alnapaToB.

4.2 Abcopoyus

®duznyeckue 0CHOBBI abcopOruu. MaTepuaabHbIil U TEIJI0BOM OajaHChl HACAJOYHOro al-
copbepa. BinsiHue ynenbHoro pacxoja abcopOeHTa Ha rabapuTHble pa3Mepsl ammnaparta. Kos-
CTPYKLUHU PEKTUPUKALNOHHBIX U aOCOPOLIMOHHBIX KOJIOHH.

4.3 llepezonka.

®uznyeckue OCHOBBI NEPEeroHKH. CXeMbl MPOCTOM MEPErOHKU M MEPErOHKU C BOJSHBIM
napoM, MaTepuaibHbIi OajaHc M ONpeneleHue pacxoja napa Ha rneperonky. HempepsiBHas u
nepuoanydeckas pektuukanus. MexaHusM B3auMOICHCTBHS (yierMbl M Mapa Ha KOHTaKTHBIX
YCTpOMCTBaxX KOJOHH. MarepHuaiabHbli OajlaHC, IOCTpOeHHE pabounX JHMHUHN, ONpeaeIeHne Teo-
PETHUYECKOTO0 U JIEHCTBUTENILHOTO YKciia Tapelok. BiausHue ¢iermoBoro uucna Ha padoTy Ko-
JIOHH.

4.4 Cywka.

dusnueckue OCHOBBI CyIIKH. CBONCTBa BIIQXKHOTO BO3/lyXa, OCHOBHBIE MapameTpsl J-X
auarpamMmbl.  MaTepuanbHBIM U TEMJIOBON OajaHChl KOHBEKTUBHOM cymiku. KuHeTHka, 1BUXKY-



masi CUJia 1 MEXaHu3M CyIIKH. M300paXkeHne mpoleccoB CyIIKU Ha J-X auarpaMme, omnpejaese-
HHUE He0OXOAUMOr0 KOJIMYECTBA BO3/yXa U TEILUIOTHI.

4.5 Ilpoyeccovr maccoobmena ¢ pukcuposanHol epanuyeti pazoeia @as.
ITponeccrl MmaccooOMeHa ¢ GUKCHPOBAHHOM TpaHullel pazzaena ¢a3. AmxcopOims, HOHHBIHI

00MEH, KCTparupoBaHHE U PACTBOPEHHUE, KpUCTAIIM3aIMsi, MeMOpaHHble mpouecchl. OOrmmas
XapaKTepUCTHKA MPOIECCOB U 00siacTu npuMeHeHusl. Pusznueckrue ocHOBBI aacopOunu. OCHOB-
HbIE BHJIbI IPOMBIIIJICHHBIX aICOPOEHTOB M UX XapakTepucTuka. CTaTuka u JUHAMHUKa aacopo-

oM. KOHCprKI_II/II/I aﬂcop6ep013: C HEIIOABHMXKHBIM U IICECBJOOXMKCHHBIM CIIOEM cop6eHTa.

5.3. Tembl 1 popMBbI 3aHATHIA CEMUHAPCKOT0 THIIA

VY4eOHblIii MIaHOM MO TUCIUILIMHE IPEeTyCMOTPEHbI TaOOpaTOpHbIE U MPAKTUYECKUE 3a-

HSTUSL.
KommuectBo akaze-
®dopwma npo- MUYECKUX YacOB
No | HammenoBanwue paznena AUCIUIUTUHBI (MOTYIIS) BEJICHUSA - saoq. | OTHO"
3aHSATUS 3204-
HOE HOE
HOE
Paznen 1. 'mapaBnuka u rugpaBIudecKue Marim-
1 | me (rema: 1.3 T'mapoauHaMuka) n1abopatop- 9 9
Omnpenenenue THAPABIMYECKUX COMPOTHBICHUN | Hasg paboTa
TpyOOIIPOBOIOB
9 Pasznen 1. 'mapaBnuka u rupaBIudyeckue Malik- | MpaKTH4e- 9 2
Hbl (Tema: 1.3 I'uapoanHaMuka) ckas paboTa
Paznen 2. I'mapomexaHnuyeckue Mpouecchl U am-
napatbl. (tema: 2.1 Pa3neneHue HeoIHOPOAHBIX
nabopaTop-
3 | cucrem) 2 2 -
Has pabora
HccrnenoBanre KHHETUKH OCAXKICHHUS TBEPABIX
YacTHUIl B BA3KOM cpejie.
Paznen 2. ['mapomexaHuveckue MpoOIECChl U arl- HDAKTIe
4 | mapatel (Tema: 2.1 Pa3meneHue HEOJHOPOIHBIX P 3 -
ckas paboTa
CHCTEM)
Paznen 2. I'mapomexaHuyeckue Mpouecchl U am-
napatsl (Tema: 2.1 Pa3neneHme HEOAHOPOIHBIX
nabopaTop-
5 | cucrem) 2 2 2
Has paboTta
HccnenoBanue mporecca GUIBTPOBAHHS Ha dJie-
MEHTE BaKyyM-QuibTpa.
Paznen 2. ['mapomexaHudeckue MpoOIECChl U arl- HDAKTIe
6 | maparel (Tema: 2.1 PasnmeneHue HEOAHOPOIHBIX p 3 - -
ckas paboTa
CHCTEM)
Paznen 2. I'mapomexaHuveckue MpoOIECChl U ar-
7 | MapareL. (rema: 2.2 IlceBmooxukeHHWe W THEB- | JabopaTop- 9 2 5
MOTPAHCIIOPT) Has paboTa
HccnenoBanue paboThl IMKIOHA
Paznen 2. I'mapoMexaHU4ecKUe MpOUECcChl U alm-
g | maparsl (tema: 2.2 IlceBmooxmkeHHe M MHEB- | Jaboparop- 3 2 4
MOTPAHCIIOPT) Hasi paboTa
VccnenoBanue ruApOTMHAMUKH KUIISIIETO CIOS.
Paznen 2. I'mapoMexaHU4ecKue MpOUEecChl U alm-
MpaKTH4e-
9 | maparel (Tema: 2.2 IlceBOooXmKeHHUE U TTHEB- 3 - -
ckas paborta
MOTPAHCIIOPT)
10 | Pa3nen 3. TeruoBele mporecchl U annapatsl (Te- | J1aboparop- 4 2 2
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KomnuectBo akazme-
®dopma mnpo- MHYECKUX YaCOB
Ne | HaummenoBanue pasneina IUCHUIUIMHBI (MOIYIIS) BEJICHUS ou- | saoy. | OTHO
3aHSATHS 3a04-
HOE HOE
HOE
Mma: 3.1. ®du3nyeckue OCHOBBI TEIUIOBBIX MPOIEC- | Has paboTa
COB.)
Onpenenenne KodpQPUIMEHTA TEIUIONEPEIayd B
KOXKYXOTPYyO4aTOM TEIJI00OMEHHHKE
Paznen 3. TemnsoBbie mpoueccsl U annaparsl (Te-
11 | ma: 3.1. ®u3nuyeckue OCHOBBI TEIUIOBBIX MPOIEC- HpaKTHie: - - 2
cKkas pabota
COB.)
Paznen 3. TermoBble mporecchl U anmaparsl (Te-
1o | Ma 3.2. BeinapuBanue) nabopatop- 5 9 9
Omnpenenenue TemmepaTypHBIX JAelpeccuil pac- | Hasg paboTa
TBOPOB
13 Pasznen 3. TemoBsie mpoliecchl U anmaparthbl (Te- |  MpakTHde- i 5 i
ma: 3.2. BeinapuBanue) ckasi paboTa
Paznen 4. MaccooOMeHHBIE TPOIECCHl U ammapa-
ol (Tema: 4.1. dusuyeckue OCHOBBI MacCCO00-
14 | MCHHBIX MPOIIECCOB) naboparop- 3 9 9
HccnenoBanne BIUSHHUS CKOPOCTH Tra3a B Iie- | Has paborta
HOYHOM abcopOepe Ha BeTUYHMHY KOdPPUIueHTa
Maccornepe1ayn
Paznen 4. MaccooOMeHHBIE MPOIECCHI U arapa-
15 | ™ (Tema: 4.2. A6copOrms) nabopaTtop- 3 2 2
HccnenoBanne TUAPOJAMHAMHYECKOTO peXHMa | Has paborta
paboThl HACAIOYHOM M TapeIbuyaTON KOJIOHHBI
Paznen 4. MaccooOMeHHBIE MPOIECCHI U arapa-
16 | T (rema: 4.3. Ileperonka) MpakTHye- i i 4
HccnenoBanue paboThl pPeKTU(PUKALMOHHON KO- | cKas paboTa
JIOHHBI.
Paznen 4. MaccooOMeHHBIE MPOIECCHI U arapa-
17 | ™ (tema: 4.4. Cymika.) naboparop- 3 5 4
HccnenoBanne KMHETHUKU CYIIKH B KOHBEKTHB- | Has paborta
HOM CYIIWJIKE
Paznen 4. MaccooOMeHHBIE MPOIECCHI U arapa-
18 | oI (Tema: 4.4. Cyika) HpaxTHie: - 2 -
ckas paborta
ITocTpoenne nuarpamMmMsl PamsuHa
Hroro: 54 16 26
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5.4 Jleraamn3anus cCaMOCTOSATEJIbHOI PadoThI

TpynoeMkocTh, yac

Ne HaumenoBanue paznena Bup camocrositenbHOM saoq. | OTHO-
- JTUCITUATITUHBI (MOTYJIs) paboThI oyHat | | 3304
Hasl
Pa3znen 1. I'mapaBnuka u ruipaBiu-
A AP AP IToaroroBka K T€CTOBO-
1 | yeckue mamunel. (Tema 1.2 I'uapo- 14 15 24
My KOHTPOJIIO
CTaTUKA)
IToaroroBka K onpocy 1o
Pazpen 1. I'mppaBnuka u ruzapasiu- pocy
TeMe J1abopaTopHbIX pa-
2 | yeckme mammubl. (Tema: 1.3 T'mapo- 16 30 -
00T, ITIOATOTOBKA K Te-
JUHAMHKA)
CTOBOMY KOHTPOJTIO
Paznen 2. I'mapomexanuueckue mpo- | [logroroska k omnpocy mno
3 | meccel u anmaparsl. (Tema: 2.1 Pazne- | Teme mabopaTopHoii pa- 10 20 8
JICHUE HEOHOPOHBIX CHCTEM) OOTBI
Paznen 2. ['mapomexaHudeckue mpo-
[ToaroroBka Kk TeCTOBO-
4 | mecchl u ammapatsl. (Tema: 2.1 Pasne- 10 5 8
MY KOHTPOJTIO
JIEHUE HEOHOPOTHBIX CHCTEM)
IToaroroBka K onpocy 1o
Paznen 2. I'mppomexanudeckue mpo- pocy
TeMaM J1abopaTOPHBIX
5 | meccel u anmapatsl. (Tema: 2.2 Ilces- 10 20 8
paboT, MOArOTOBKA
JOOKHKECHUE M THEBMOTPAHCIIOPT)
K TECTOBOMY KOHTPOJIIO
Pasnen 3. Temnossle nporecch u am- | [ToaroToBka k onpocy mno
6 | maparel (Tema: 3.1. @usmyeckue oc- | TeMme JaOOPATOPHOU pa- 6 10 8
HOBBI TEIJIOBBIX MTPOIIECCOB.) 00TBI
Paznen 3. TemnoBsle mpoueccsl U an-
[ToaroroBka kK TeCTOBO-
7 | maparel (Tema: 3.1. ®dusuveckue oc- 6 2 4
MY KOHTPOJTIO
HOBBI TEIUIOBBIX MPOIECCOB.)
Pasznen 3. Temmnossle mporecch u amn- | [ToAroToBka K onpocy mno
8 | mapartsl (Tema: 3.2. BeinapuBanue) Teme JabopaTopHOii pa- 8 10 8
00TBI
9 Paznen 3. TeruoBeie nporiecchl u an- | [loAroToBKa K TECTOBO- 10 3 4
napartsl (Tema: 3.2. Beimapuanue) My KOHTPOJIIO
Paznen 4. MaccooOMeHHBIE TIpOIIEC-
[ToaroroBka k onpocy o
cel U anmapatsl (Tema: 4.1. ®usnye- .
10 Teme JabopaTopHOil pa- 4 7 6
CKHE OCHOBBI MAacCCOOOMEHHBIX IIPO-
00TBI
1IECCOB)
Paznen 4. MaccooOMeHHBIE TIpOILIEC-
11 | ©v 1 anmapatbl (tema: 4.1. ®usnue- | I[loaroroBka K TeCTOBO- 4 5 5
CKHE OCHOBBI MAacCCOOOMEHHBIX IIPO- MY KOHTPOJTIO
1IECCOB)
Paznen 4. MaccooOMeHHBIE TIpOILIEC- TTOArOTOBKA K TECTOBO
12 | cb1 u anmapatsl (Tema: 4.2. A6copO- 4 2 2
My KOHTPOJIIO
11T
Paznen 4. MaccooOMennbie mporiec- | [loaroroBka k ompocy mo
13 | cb1 u anmapatsl (Tema: 4.3. Ileperon- | Temam J1abOpaTOPHBIX 4 5 6
Ka) pabot
Paznen 4. MaccooOMeHHBIE MpoIiec-
ITonroroBka K TECTOBO-
14 | cb1 u anmapatsl (Tema: 4.3. Ileperosn- 4 2 2

Ka)

MY KOHTPOJIO
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TpynoeMKocTh, yac
Ne HaumenoBanue paszaena Bun camocrositenbHOM saoq. | OTHO-
- JTUCITUATITAHBI (MOTYJIs1) paboThI oyHat | | 3304
Has
Paznen 4. MaccooOMennble mporniec- | [loaroroBka k ompocy mo
15 | cb1 1 anmapartsl (Tema: 4.4. Cyiika.) TeMe JIabopaTOpHOi pa- 4 8 6
00ThI
16 Paznen 4. MaccooOmennbie mporec- | [loAroToBKa K TECTOBO- 4 2 2
col 1 ammapatsl (Tema: 4.4. Cymika.) MY KOHTPOJIIO
Paznen 4. MaccooOMeHHBIE TIpOIIEC-
17 | Cbl ¥ anmnaparsl (tema: 4.5 Ilpouecce | IloaroTroBka K TECTOBO- 7 2 2
MaccooOMeHa ¢ (PUKCHPOBAHHOM Ipa- MY KOHTPOJIIO
HULIeH pasaena ¢as.)
Brinonaenue KkypcoBou
18 | KypcoBas pabora paboThl B cooTBeTCTBUU | 28,5 28,5 28,5
C 3aJIaHUEeM
N3yueHne neKIMOHHOTO
19 [ToaroroBka K MPOMEXKYTOYHOMN Matepuana, MTepaTyp- | 4, 4 124 | 394
aTTeCTaluu HBIX HCTOYHUKOB B COOT-
BETCTBHM C TEMATUKOMN
HUroro: 127,9 | 185,9 | 167,9
6. [lepeyeHb y4eOHO-METOUYECKOT0 00ecTIeYeH sl 10 TUCI[UIITTHHE
OcHOBHAas1 U IONOJTHUTEIbHAS JUTEPATYpa
FJJ(I‘)I ABTOp, HAUMEHOBaHUE I;OaIIl{EZ- [Tpumeuanue
OcHoBHasi yueOHasi IuTEPaATYpa
1 | Jlanonos, C. B. 'mapoauHamMuueckue npouecchl U anmnapaThl :
yuebHoe nocobue / C. B. Jlanonos, K. E. bounaps, J[. @. Cy-
nefimano. — Yoa: YITHTY, 2021. — 127 c¢. — ISBN 978-5- I1oMHOTEKCTOBEI
7831-2126-5. — Tekcr: snexTpoHHblil / Jlanb: snexkTpoHHO- | 2021 Hgg?;;g ;I 3);05_6
OnbmmoTeyHas CHCTEMA. - URL: porio*
https://e.lanbook.com/book/322820 . — Pexum nocryma: s
ABTOPH3. TIOJIb30BATEIICH.
2 | BeromkuH, A. I'. TexHuueckue cpeicTBa HHXEHEPHOH KO0JI0-
run: ydyeOHoe mocobue st By30oB / A. I'. Beromkun. — 2-e
u3n., crep. — Cankr-IlerepOypr: Jlans, 2022. — 424 ¢. — ISBN TlomoTeKCTOBEIA
978-5-8114-9014-1. — Tekct: snextpoHHsiii / Jlanb: smek- | 2022 Hr?g?(igg ; z);oie
TPOHHO-OMOIMOTEeYHAs CHCTEMA. — URL: pormio*
https://e.lanbook.com/book/183632 . — Pexxum mocrtyma: Juist
aBTOPH3. MTOJIb30BATEICH.
3 | IIpoueccel 1 anmapartsl MUAIIEBOH TEXHOJIOTHH: y4eOHOE 1MOCOo-
oue / C. A. bpenuxun, A. C. bpenuxun, B. I'. XKyxos, 10. B.
Kocmopembsinckuii. — Cankt-IletepOypr: Jlans, 2022. — 544 c. Tonmotexcrosblid
~ ISBN 978-5-8114-1635-6. — Texcr: onextponmpiii // Jlanp: | 2022 | "7 P FOHE
3IIEKTPOHHO-O0MOINOTEYHAs cHCTeMa. - URL: pomo*
https://e.lanbook.com/book/211625. — Pexxum poctyma: s
ABTOPH3. TIOJIb30BATEIICH.
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https://e.lanbook.com/book/322820
https://e.lanbook.com/book/183632

Haymenko, 3. B. Cucremsl ynpaBieHUS  XUMHKO-
TEXHOJIOTHYECKUMH IpoleccaMu: ydueOHoe mocobue / D. B.
Haywmenko, /1. I1. XpammoB. — Mocksa: PTY MUPDA, 2021. —

ITomHOTEKCTOBBIM

68 c.— Tekcr: oanekTpoHHBIN // JlaHB:  AIEKTPOHHO- 0021 | Aoctyn mpn Bxoze
OoubIroTeyHast cucrema. — URL: 10 JIOTHHY H Tia-
https://e.lanbook.com/book/176516. — Pexum gocTyma: s pomo*
aBTOpU3. MOJIb30BATENCH.

5 | BenepuukoBa, M. 1. OcHOBHBIE TpOIIECCH M ammaparbl XH-
MHYECKOM TEXHOJIOTMHU B BUJE JIOTUKO-CTPYKTYPHBIX cXeM. B
nByx kHurax. Kawmra 2. MaccooOMeHHBIE MPOIECChl: YIeOHOe
nocobue : B 2 yactax / M. U. Benepuukosa, B. b. Tepentses, TlonHoTeKcTOBbI
10. JI. IOpbeB. — Exatepunoypr: YI'JITY, [6. r.]. — Yacts 2 — | 2017 Hgg?(igg;l Eioie
2017. — 176 c. — ISBN 978-5-94984-628-5. — Tekct: snek- pomio*
TpOHHBIN // JlaHb: SIEKTPOHHO-OMONMOTEYHAs CHUCTEMa. —
URL: https://e.lanbook.com/book/142567 — Pexxum noctymna:
JUISL aBTOPU3. MOJIb30BATEICH.

JlonoJiHUTeIbHAS yueOHas JIuTepaTypa

6 | Kacarkun A.I'.u np.OcHOBHBIE MPOIECCH U amnmapaThl XUMH-
4ecKoW TexHojorun. YdeOHuk.- M.: OO0 “ HJI Anb- 2009 (353K3)
sauc”,2009.-753c¢.

7 | OertHepckuit FO.U. [lpoueccel u annmapaTbl XUMUYECKON TEX- 2010 (30 5x3)
HOJOTHH. YueOHuK.- M.: Xumus, 2010.-368c.

8 | [NaBno K.®., Pomankor ILI'., HockoB A.A. Ilpumepsl u 3a-
maun 1o kypcy ITAXT VYuebnoe mocobue.- M.: OO0 “ U]
Anpsuc”, 2}(/)1())5}.]- 576 c. 2005 (90 ox3)

9 | lllexonguua, T. B. ®H3UKO-XMMUYECKHE OCHOBBI MU OOIIHE
MPUHIUIIBI TTepepabOTKH PAaCTHTEIHHOTO CHIPhS: ydeOHOE TO-
cooue / T. B. lllexkonmuna, E. A. OnpxoBaroB, A. B. Creno-
BOif. — 2-¢ u31., crep. — Cankt-IletepOypr: Jlans, 2018. — 208 TlonHOTeKCTOBEIA
c. — ISBN 978-5-8114-2697-3. — Texcr: onexrporneiii // Jlams: | 2018 | PR B 10
3IIEKTPOHHO-ONOIMOTEYHAs CHCTEMA. - URL: maposo*
https://e.lanbook.com/book/108321 — Pexum moctyma: st
aBTOPH3. IIOJI30BATEIIEH.

10 | Poroga, JI. U. BeimapuBanue u KpuCTAILIH3AIMs: yI4eOHOE TMO-
cobue / JI. U. Porosa. — Hopunsck: HI'MU, 2016. — 76 c. — ONHOTeKCTORBI
ISBN 978-5-89009-667-8. — Texct: snekrponHsiii // JlaHs: 2016 JIOCTYTI TIPH BXO-
3JIEKTPOHHO-OUOINOTEeYHAs cucTema. — URL: Jie 1O JIOTHHY 1
https://e.lanbook.com/book/155878 — Pexwum moctyma: s napoimo™
aBTOPU3. MOJIb30BaTENeH

11 | CmupnoB, H. H. Anp60oM THIOBOW XMMHUYECKOM ammaparypbl
(mpuHIMTIHATIEHBIE CXEMBI alaparoB): yueOHoe mocooue / H.
H. Cmupnos, B. M. bapa6am, K. A. Kapnos; nox obmuieit pe-
nakierr H. H. CmwmpnoBa. — 4-¢ wusn., crep. — CaHKT- TommorexcToBbIi
Herep6ypr: Jlanb, 2019. — 84 ¢. — ISBN 978-5-8114-4122-8. — | 2019 | 7OCTYM HPH BX0-

Texct: anekTpoHHsbli // JIaHb: 3NEKTPOHHO-OMOIMOTEYHAS CHU-
crema. — URL: https://e.lanbook.com/book/115527 — Pexum
JOCTYMA: JUIsl aBTOPHU3. TOJIb30BaTEIEH.

JI€ 10 JIOTUHY U
napoiro*
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12

Opnos B.II. Ilpomecchl u anmapaTbl XMMHUYECKOH TEXHOJIO-
ruud. CopaBouHble  Marepuanbl. YueOHoe U3JaHue.-
ExatepunOypr: YI'JITY,2002.-121c.

2002

(247 x3)

13

Benepaukoa M.U. JlaGopaTopHBIN MPaKkTUKyM IO KypCy
IMTAXT wu.l, u.Il: meToguueckue ykazaHus K J1aOOpaTOPHOMY
MPAKTUKYMY JJIs1 O0Y4aromuxcs OYHON M 3a04HOM (hopM 00y-
YEeHHUS.

2002

(100 »k3)

14

BenepuukoBa M.U., Tanaukun B.C., IlanoBa T.M. OO6mue
TpeOOBaHMS K BHIIOJTHEHHIO U O(OPMIICHUIO KYPCOBBIX M -
IUIOMHBIX TpoeKToB (padot) u.1 u 11, 2002r.,106¢.

2002

(100 5k3)

15

Benepuukoa M.U., Crapuea JL.I'., IOpreB 0.JI., Opnos
B.I1. TlpumMeps! 1 3a7a4n 110 MacCOOOMEHHBIM IPOIIECCaM XH-
mudeckon Texdonoruu. Y.1-1VY, 2009-2011r.,946¢.

2011

(100 »k3)

16

Benepuukosa M.U., Tanankun B.C., FOpseB H0.JI. O6opyno-
BaHUE JJI NepepabOTKU PacTUTEIBHOIO ChIpbs. ATiac yepre-
xeil. EkarepunOypr, 2005r.,75c¢.

2005

(100 »k3)

17

Benepaukosa M.MN.u nip. [IpoexktnpoBanue BBIIIAPHOMN
ycraHoBku Y.1, 11 u 111,2002r.,135¢.

2002

(100 »k3)

18

Benepuukosa M.M.u np. I[IpoekTupoBaHue HENPEPBIBHOIEH-
cTByMOIEN (puibTpoBanbHON ycTaHOBKU.2005, 44c.

2005

(100 »x3)

*- MMPEKAC UCM HpOﬁTH I10 CCBIJIKCE, HeO6XOI[I/IMO BOWTH B CUCTCMY

OYHKIMOHUPOBAHUE 3JIEKTPOHHON MH(POPMALMOHHO-00pa30BaTeIbHOIN cpeabl odecneyu-

BAC€TCA COOTBETCTBYIOIIMMHA CPEACTBAMU I/IH(l)OpMaIII/IOHHO-KOMMYHI/IKaIII/IOHHI)IX TEXHOJOTHH.

DJIeKTPOHHBbIE OMOJIHOTEYHbIE CHCTEMbI
Kaxapiii oOyvaromuiics o0ecrieueH MOCTYNOM K SJEKTPOHHOH OHOIMOTEYHON cucTeme
YIJITY (http:/lib.usfeu.ru/), yauBepcampHast 6a3a nmanHbix East View (OO0 «MBUCy)
https://dlib.eastview.com/browse/udb/12 , 55C H3narensctBa Jlanp http://e.lanbook.com/, 3bC

YuuBepcuterckas oubmmoTeka onnaita http://biblioclub.ru/, conepskamumx u3aaHus MO0 OCHOBHBIM
U3y4aeMbIM JUCHHUILUTMHAM U CPOPMHUPOBAHHBIX MO COTIACOBAHHUIO C MPABOOOIAIATENIsIMUA y4IeO-

HOUM M y4eOHO-METOAMYECKON IUTEPATYyPHI.

CnpaBoyHble 1 HHPOPMALMOHHbIE CHCTEMbI

1. CrpaBouno-nipaBoBas cucrema «Koncynsrant [Troc» (http://www.consultant.ru/).

2. CnpaBouHo-nipaBoBas cuctema «Cucrtema [APAHT». CBoOoaHBI mOCTyN (peKuM
nocryma: http://www.garant.ru/company/about/press/news/1332787/).
3. [Iporpammuas cucrema sl 0OHApY>KEHUS! TEKCTOBBIX 3aMMCTBOBAHUN B YYEOHBIX U

Hay4uHBIX padoTax «Antumiaruar. BY3» (URL: https://www.antiplagiat.ru/).
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I[IpodeccuonanbHbie 6a3b1 JAHHBIX

1. DNeKTPOHHBIN (OH TPABOBBIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB // AK-
uonepHoe obmiectBo «MHbopmannonnas kommanus «Kogexe» (https://docs.cntd.ru/). Pexum
JOCTYTIA: CBOOOHBIH.

2. OdunmanbHbli MHTEpHET-TIOpTaN TpaBoBoit nH(opmanuu (http://pravo.gov.ru/). Pe-
KHM JIOCTYTA: CBOOOIHBII

3. baza moiMHOTEeKCTOBBIX U OMOIMOrpaduyecknx ONMCAHUN KHUT U EPUOJUYECKUX U3-
nanuii (http://www.ivis.ru/products/udbs.htm). Pexxum gocrymna: cBoO01HBII

4. udopmManroHHbIE CHCTEMBI, OaHKH JTaHHBIX B O0JIACTH OXPaHbI OKPYKAIOMIEH Cpeabl
Y TIPUPOIOTIOIB30Banms — Pesxum moctyna: http:/MuHIprpoasipo.pd

5. Hudopmammonnas  cucrema «TEXHOPMATHUB». —  Pexum  jgocryna:
https://www.technormativ.ru/ ;

6. Hayunas snexrponHas 6ubnmoreka elibrary. — Pesxxum nocryma: http://elibrary.ru/ .

7. TIporpammsr mist sxojoroB ECOReport. — Pesxum mocryma: http://ecoreport.ru/ ;
Nudopmannonnsie  cucrembl  «buopaznoobpasue  Poccum». —  Pexum  nmocryma:
http://www.zin.ru/BioDiv/

HopmaTuBHO-IpaBoOBbIE AKTHI

1. ®enepanbubiil 3akoH «O0 oxpane okpyxatomei cpenb» ot 10.01.2002 Ne7-D3 (pen.
or 30.12.2020). C wu3m. u gom., Beryn. B cuiy c¢ 01.01.2021. — Pexum npocryma:
https://demo.consultant.ru/cgi/online.cgi?reqg=doc&ts=51460506304105653232087527 &cacheid
=618FE8A01F3CE2A2127C47EF7B50C3B2&mode=splus&base=RZR&N=357154&rnd=61BB
4DBBDBB4934B5196112E78BCA831#1ylrpozekjs

2. ®enepanbHblii 3akoH «O0 oxpaHe atMochepHoro Bozayxa» ot 04.05.1999 Ne96-D3
(pen. oT 08.12.2020). — Pexxum JIOCTYyTIA:
https://demo.consultant.ru/cgi/online.cgi?reqg=doc&ts=82378222807697057290023339&cacheid
=2AA1E5C242A63283400CO0CB75CA1BFAA&mMode=splus&base=RZR&n=370329&rnd=61B
B4DBBDBB4934B5196112E78BCA831#1d3yq78x4ot

3. @epepanbHbiii 3ak0H «O0 0TX01aX MPOU3BOJCTBA U MOTpedIeHUs» OT 24 nroHs 1998
r. Ne 89-®3 (pen. ot 07.04.2020). C u3M. u gomn., Bcrym. B cuiy ¢ 14.06.2020. — Pexum nocty-
na:
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=211626294608152263367298476&cachei
d=4C3CCAF5034C6A2E2E4AFEAG85E43BD91&mode=splus&base=RZR&N=340343&rnd=61
BB4DBBDBB4934B5196112E78BCA831#77nt098coio

4. ®enepanbHbIil 3aK0H «O CaHUTAPHO-IITUIECMHOJIOTHYSCKOM OJIaromoaydyud Hacee-
Hus» ot 30 wmapra 1999 Ne 52-®3  (pes. or 13.07.2020). — Pexum pgocryna:
https://demo.consultant.ru/cgi/online.cgi?reqg=doc&ts=90263871202497402182882562&cacheid
=66A4353B3850656CC36F31D855C08D1C&mode=splus&base=RZR&n=357147&rnd=61BB
4DBBDBB4934B5196112E78BCA831#2jrcjeqyte8

5. ®enepanbHblil 3aK0H «O0 0000 OXpaHsIEMbIX PUPOAHBIX TEPPUTOPUAX» OT 14 mapTa
1995 r. Ne33-03 (pea. ot 30.12.2020). - Pexum JIOCTYyTIA:
https://demo.consultant.ru/cgi/online.cgi?reqg=doc&ts=82380137503398149091268725&cacheid
=EAA2A61F32D286D8FI9D031285219FAA2&mode=splus&base=RZR&Nn=372890&rnd=61B
B4DBBDBB4934B5196112E78BCA831#mc4300cqja

6. IMpuxa3z Munnpupoasl Poccun «O0 yTBEp)KICHHH MPAaBHI AKCIUTyaTallHd YCTaHOBOK
OYUCTKH raza» oT 15.09.2017 Ne498. - Pexum JOCTyMa:
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=198145014505994973645841339&cachei
d=60909D0909873F967E163B056BI98FAEF&mode=splus&base=RZR&n=287384&rnd=61BB
4DBBDBB4934B5196112E78BCA831#1rkfks4lgx3
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https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=82378222807697057290023339&cacheid=2AA1E5C242A63283400C0CB75CA1BFAA&mode=splus&base=RZR&n=370329&rnd=61BB4DBBDBB4934B5196112E78BCA831#1d3yq78x4ot
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=82378222807697057290023339&cacheid=2AA1E5C242A63283400C0CB75CA1BFAA&mode=splus&base=RZR&n=370329&rnd=61BB4DBBDBB4934B5196112E78BCA831#1d3yq78x4ot
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=82378222807697057290023339&cacheid=2AA1E5C242A63283400C0CB75CA1BFAA&mode=splus&base=RZR&n=370329&rnd=61BB4DBBDBB4934B5196112E78BCA831#1d3yq78x4ot
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=211626294608152263367298476&cacheid=4C3CCAF5034C6A2E2E4FEA685E43BD91&mode=splus&base=RZR&n=340343&rnd=61BB4DBBDBB4934B5196112E78BCA831#77nt098coio
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=211626294608152263367298476&cacheid=4C3CCAF5034C6A2E2E4FEA685E43BD91&mode=splus&base=RZR&n=340343&rnd=61BB4DBBDBB4934B5196112E78BCA831#77nt098coio
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=211626294608152263367298476&cacheid=4C3CCAF5034C6A2E2E4FEA685E43BD91&mode=splus&base=RZR&n=340343&rnd=61BB4DBBDBB4934B5196112E78BCA831#77nt098coio
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=90263871202497402182882562&cacheid=66A4353B3850656CC36F31D855C08D1C&mode=splus&base=RZR&n=357147&rnd=61BB4DBBDBB4934B5196112E78BCA831#2jrcjeqyte8
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=90263871202497402182882562&cacheid=66A4353B3850656CC36F31D855C08D1C&mode=splus&base=RZR&n=357147&rnd=61BB4DBBDBB4934B5196112E78BCA831#2jrcjeqyte8
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=90263871202497402182882562&cacheid=66A4353B3850656CC36F31D855C08D1C&mode=splus&base=RZR&n=357147&rnd=61BB4DBBDBB4934B5196112E78BCA831#2jrcjeqyte8
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=82380137503398149091268725&cacheid=EAA2A61F32D286D8F9D031285219FAA2&mode=splus&base=RZR&n=372890&rnd=61BB4DBBDBB4934B5196112E78BCA831#mc43oocqja
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=82380137503398149091268725&cacheid=EAA2A61F32D286D8F9D031285219FAA2&mode=splus&base=RZR&n=372890&rnd=61BB4DBBDBB4934B5196112E78BCA831#mc43oocqja
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=82380137503398149091268725&cacheid=EAA2A61F32D286D8F9D031285219FAA2&mode=splus&base=RZR&n=372890&rnd=61BB4DBBDBB4934B5196112E78BCA831#mc43oocqja
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=198145014505994973645841339&cacheid=60909D0909873F967E163B056B98FAEF&mode=splus&base=RZR&n=287384&rnd=61BB4DBBDBB4934B5196112E78BCA831#1rkfks4lgx3
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=198145014505994973645841339&cacheid=60909D0909873F967E163B056B98FAEF&mode=splus&base=RZR&n=287384&rnd=61BB4DBBDBB4934B5196112E78BCA831#1rkfks4lgx3
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=198145014505994973645841339&cacheid=60909D0909873F967E163B056B98FAEF&mode=splus&base=RZR&n=287384&rnd=61BB4DBBDBB4934B5196112E78BCA831#1rkfks4lgx3

7. ®OH] OLIEHOYHBIX CPEACTB AJIsl IPOBEACHUS IPOMEKYTOUYHOM aTTecTAlMA
00y4yaroImmxcs Mo JMCHUIINHE

7.1. IlepeyeHb KOMNETEHI N ¢ YKa3aHHEM ITAnoB UX GopMHpPOBaHHs B Npolecce 0CBOe-
HHs1 00pa30BaTeIbLHOI NPOrPaMMBbI

Dopmupyemble KOMIETEHITH

Bun u popma xkoHtposs

IIK-2 CiocoOHOCTh aHATM3UPOBATH TEXHOJIOTHYE-
CKHE TIPOIIECCHl U PEKUMBI PadOThI JEHCTBYIOIINX
MIPOU3BOJICTB, PACCUUTHIBATH IKOJIOTUICCKIE PUCKU
JUIs. OpTaHMU3alui C TIO3UIUU PEKOHCTPYKIHUU (CO-
BEPIICHCTBOBAHUS) JCUCTBYIOIINX MMPOU3BOJICTB, a
TaKXKe CO37aBa€MbIX HOBBIX, JKOJIIOTHYECKU 0€3-
OITACHBIX, TEXHOJIOTUN U 000PYTOBAHHS

IIpoMeXyTOYHBI  KOHTPOJIb:  KOH-
TPOJIbHBIE BOIIPOCHI [UIsl 3a4€Ta C OLCH-
KOW, KOHTPOJIbHBIE BOIIPOCHI JUIS dK3aMe-
Ha, 3al1Ta KypcoBOil paboThI

Tekymuii KOHTPOJIb: OIPOC, 3aIIUTA
OTYETHBIX MaTepUAJIOB 110 J1a0OPaTOPHOIL
/ IpaKTUYeCKO# paboTe, TECTUPOBAHHE.

IIK-3 Cnoco0HOCTh  OCYIIECTBIATH  3KOJIOTO-
TEXHUYECKUH aHaJIN3 NPOCKTOB BHEIPEHHS HOBOU
IIPUPOIOOXPAHHOW TEXHUKHM U TEXHOJOTUU C yde-
TOM HAWIy4IIUX JOCTYIHBIX TEXHOJOTWi B 00ia-
CTH OXpaHbl OKPYXaIOIIeH cpebl U paruoHaIbHO-
IO UCIOJIb30BaHUS PECYPCOB

IIpoMeXyTOYHBI  KOHTPOJIb:  KOH-
TPOJIbHBIE BOIPOCHI [UIsl 3a4€Ta C OLICH-
KO, KOHTPOJIbHBIE BOIIPOCHI JUIS dK3aMe-
Ha, 3al1Ta KypcoBOil paboThI

Tekymuii KOHTPOJIb: OIPOC, 3aINTA
OTYETHBIX MaTepUaJIOB 110 J1a0OPaTOPHOIL

/ IpakTU4YecKoil paboTe, TECTUPOBAHHE.

7.2. Onucanue noxkasareJsieil U KpUTepHeB OLEHNBAHUS KOMIIETEHIMI HA Pa3JIHYHBIX 3Ta-
nax ux (popMUpOBaHUS, ONUCAHHE IIKAJ OLlEeHUBAHUSA

Kputepun onieHMBaHMsI YCTHOTO OTBETa HA KOHTPOJIbHBbIE BONPOCHI 3a4eTa / IK3aMme-
Ha (IPOMEKYTOYHBII KOHTPOJIb (popmupoBanus kommerenuuii IK-2, ITK-3)

OmMIUYHO — JJaH TOJIHBIN, Pa3BEPHYTHIN OTBET Ha MOCTABICHHBIN BOIIPOC, IIOKa3aHa COBO-
KYITHOCTb OCO3HaHHBIX 3HaHUN 00 0OBEKTE, J0KA3aTEIbHO PACKPHITHl OCHOBHBIE IIOJIOKEHUS Te-
MBI; B OTBETE MPOCIEKUBAECTCSA YETKAsI CTPYKTYpa, JIOTUYECKas MOCIE€N0BATEIbHOCTD, OTPAXKAI0-
11asi CyIHOCTh PAacKphIBA€MbIX MOHATHI, TEOpUH, sIBIEHUN. 3HaHHE 00 00BEKTE JEMOHCTPUPY-
eTcs Ha (poHe TOHUMAaHHUS €r0 B CUCTEME JJaHHOM HayKH U MEXJIUCIHUIUIMHAPHBIX cBsizel. OTBeT
U3JI0KEH JINTEPATYPHBIM SI3bIKOM B TEPMHHAX HayKH, IIOKa3aHa CIOCOOHOCTH OBICTPO pearupo-
BaTh Ha YTOUYHSIOILUE BOIIPOCHI;

Xopouio — JTaH TIOJHBIA, Pa3BEPHYTHIA OTBET HA MOCTABJICHHBINA BOIIPOC, ITOKA3aHO yMe-
HUE BBIJICIIUTH CYLIECTBEHHBIE U HECYILECTBEHHBIC IIPU3HAKY, IPUUYUHHO-CIICICTBECHHBIE CBS3H.
OTBeT 4eTKO CTPYKTYpHUPOBaH, JOTUYEH, U3JIOKEH B TePMHHAX Hayku. OJHAKO JONYLIEHbI He-
3HAYUTEJIbHbIE OIIMOKHM WM HEJOYEThl, UCTIpaBIeHHbIE 0aKalaBpOM C MOMOIIBIO «HABOISIIMX)
BOITPOCOB;

Y0081emeopumenbHo — 1aH HETIOJIHBINA OTBET, JIOTHKA U MOCIIEeI0BATEIbHOCTD U3JI0KEHHS
UMEIOT CYLECTBEHHbIE HapylieHus. [lomymiensl rpy0Obple OMMOKY MpPU ONpPEIEesIEHUU CYLUTHOCTH
PacKpbIBAEMBIX MOHITUMN, TEOPUM, SABICHUH, BCIEICTBUE HEMOHMMAaHUs OakajlaBpoM HMX Cylle-
CTBEHHBIX U HECYILECTBEHHBIX IPU3HAKOB U CBA3CH. B OTBETE OTCYTCTBYIOT BBIBOJBL. Y MEHHUE
PaCKpBITh KOHKPETHBIE MPOSIBJICHUSI 00OOIEHHBIX 3HAHUN HE MOKa3aHo. PeyeBoe odopmiieHne
TpeOyeT MonpaBoK, KOPPEKLUH;

Hey0ogiemeopumenpHo — 0OakanaaBp JEMOHCTPUPYET HE3HaHHE TEOPETUYECKHX OCHOB
IpeIMeTa, HE YMEET JeJlaTh apIryMEHTHUPOBAaHHBIE BBIBOJBI M IPUBOIUTE IPUMEPHI, 10KA3bIBAET
ciaboe BiaJieHne MOHOJIOTHYECKON peublo, HE BJIaZICET TEPMUHOJIOTHEHN, ITPOSBIISET OTCYTCTBUE
JIOTUYHOCTH U TIOCIIE0BATEIbHOCTH W3JIOKEHUS, JIEJIaeT OIIMOKH, KOTOpble HE MOXET HCIHpa-
BUTH, TaXK€E MPHU KOPPEKIIUN MTPEMOAABATENEM, OTKA3bIBAETCS OTBEYATh HA 3aHATHH.
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Kpurepun oneHnBaHHs ONIpOca YCTHOIO OTBETA IO TeMe J1abopaTopHoi padoThl (Te-
Kyumii KOHTpoJb ¢popmupoBanus komnerenuuii ITK-2 u IMK-3):

86-100 6annosé (omauuno): paboTa BBHINOIHEHA B CPOK; OPOpPMIICHHE M COAEp)KaTeIIbHAS
94acTh OTYETa 0Opa3IOBbIe; pabOTa BBHINOIHEHA CAMOCTOSTEIBHO; NPUCYTCTBYIOT COOCTBEHHBIC
000011eHu s, 3aKII0YeHHS U BBIBOJIBI. OOyUaromuiicss MpaBUIbHO OTBETHII Ha BCE BOIIPOCHI MPHU
cllaue KOJUIOKBHYMa U 3alIUTE OTYETA.

71-85 6annos (xopouio): paboTa BBIIOJIHEHA B CPOK; B OPOPMIIEHUU OTYETa U €r0 CONep-
KATEJIIFHOM YacTH HET IpyObIX OmIMOOK; paboTa BBHINOJHEHA CaMOCTOSTEIbHO; MPUCYTCTBYIOT
coOcTBeHHBIE 0000IICHNS, 3aKII0YEeHUS M BBIBOJBL. OOydaronuiica mpu caaye KOJUIOKBUYMa U
3aIIMTe OTYETa MPABUIBHO OTBETHII HA BCE BOMPOCHI C IIOMOIIBIO TIPETIOIAaBATEIIS.

51-70 6annos (yooeremeopumenvro): paboTa BBHIOJHEHA C HapylleHHeM rpaduka; B
oopmiieHHH, conepKaTeNIFHON YacTH OTYETa €CTh HEJOCTaTKU; paboTa BBIOJIHEHA CaMOCTOS-
TEJIbHO, TIPUCYTCTBYIOT cOOCTBeHHBIE 0000meHns. O0yJaromuiicss npyu caade KOUIOKBUYMa U
3aIlUTe OTYETa OTBETHJI HE Ha BCE BOIIPOCHI.

Menee 51 6anna (neyoosremsopumenvro): ohOpMIICHIE OTYETa HE COOTBETCTBYET TpeOo-
BaHMSM; OTCYTCTBYIOT MJIM C/I€IaHbl HENPAaBIIIbHBIC BBIBOABI U 0000menus. O0yyaromuiics He
OTBETHJI HA BOIIPOCHI KOJUIOKBUYMa M HE CMOT 3alIUTUTh OTYET.

KpuTtepuu omeHKH O0TYETHBIX MaTepHAJIOB MO Ja00PaTOPHLIM M NMPAKTHYECKUM pa-
6oTaMm (TeKyuMii KOHTPoJIb (popmupoBanus komnerenuuii IK-2, ITK-3)

86-100 6annos (omauuno): paboTa BBHIIOJHEHA B CPOK; O()OPMIICHUE, AITOPUTM PEUICHUS
3aJ]auu U MPABUIBHOCTh pacueTa 00pa3IoBbIC; 3aJaHue BBITIOJHEHO CaMOCTOATENbHO. O0yuaro-
IIMKCS TIPABMIIBHO OTBETHII HA BCE BOTPOCHI MPH 3aIUTE 3aa4u.

71-85 6annos (xopowo): padboTa BBIIIOIHEHA B CPOK; OPOpMIICHUE, AITOPUTM PEIICHUS 3a-
nadu o0pasIoBbIe; B 33ja4e HET IpyObIX MaTeMaTHYEeCKUX OMIMOOK; 3ajada BBHIOJIHEHA CaMO-
crosiTenibHO. OOyUaronMics TPU 3alUTe 33]a4d MPABUIILHO OTBETHJI Ha BCE BOIPOCHI C MTOMO-
IBIO MTPETIOIaBATEIS.

51-70 6annos (yooeremseopumenvuo): paboTa BBHINOJIHEHA C HapylleHHeM rpaduka; B
odopmieHnn, BEIOPAaHHOM aJTOPUTME PEIICHUS 3a7aud €CTh HEIOCTATKH; 3ajada He UMEET Ipy-
ObIX MaTeMaTUYECKUX OLIMOOK; 3ajjaya BBIIIOJHEHA caMocToATenbHO. O0yyaromuiics npu 3amiu-
T€ 3a/1a4l OTBETHJI HE Ha BCE BOTIPOCHI.

Menee 51 6anna (neyoosnremseopumenvrno): opopmiieHre padOTbl HE COOTBETCTBYET TpeOo-
BaHUIM; BBIOpaH HE BEPHBIH aJITOPUTM pEIICHUs 3aqauu; pabora mMeeT TpyOble MaTeMaThude-
CKHUE OIIMOKH.

Kpurepun oneHnBaHusi BbINOJTHEHUs 3aJaHUI B TecTOBOM gopme (TeKymui KOH-
Tpoab popmupoBanus komnerenuuii [K-2, ITK-3)

[To uToram BBHIMOJHEHUS TECTOBBIX 33aJaHUN OIIEHKA MPOU3BOJUTCA IO YeThIpeXOallib-
HoM 1mkane. [Ipy nmpaBUIBHBIX OTBETaxX Ha:

86-100% 3amaHuil — OLIEHKA «OMAUYHON,

71-85% 3amgaHuit — OLEHKA «XOPOULO»,

51-70% 3amaHuil — OLIEHKA «Y0081emMBOPUMENbHON,

MeHee 51% - oreHKa «Hey0061emeopumenbHo.

Kpurtepun oneHuBaHusi KypcoBoii padoThl NPHU 3aKMTe (MPOMEKYTOYHbIH KOHTPOJIb
¢popmupoBanus komnerenumii INK-2, IK-3):

omauyno: padoTa BBHINOIHEHA B CPOK; COJEpXKaTelbHasl 4acTh JOKJIAZa U YEpTeX U COOT-
BETCTBYIOT JIOKJIaay; MPHUCYTCTBYIOT 3aKJIIOYEHHWE U apryMEHTHPOBaHHBIE BBIBOABI. OO0ydaro-
LIMICS MPAaBWIBHO OTBETWJI HA BCE BOMPOCHI IIPH 3alIUTe NpoekTa. [I[ppuHuMan akTuBHOE y4a-
CTHE B JUCKYCCHUU.

Xopowio: paboTa BBIIOJIHEHA B CPOK; B COAEPKATENBHOM YacTu AOKJIaJa U 4epTekKax HeT
rpyOBIxX omuoOoOK. B 10KIage mpUCyTCTBYIOT PEKOMEHAINHY, 3aKJII0OYEHNsI U apryMEHTUPOBaH-
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HbIC BBIBOJBI. OOyUaIONMIUICs TPU 3alIUTe MPOEKTA MPABUIHLHO OTBETHI Ha BCE BOMPOCHI C TO-
MoIIbI0 TpenoaBarens. [[puHuMan yqactue B TUCKYCCHU.

yoosnemsopumenvHo: paboTa BHINOIHEHA C HApYLIICHHEM TpaduKa; B CTPYKType paboThl U
YepTeKax €CTh HEJOCTATKH; B JIOKJIAJC MPUCYTCTBYIOT COOCTBEHHBIC BBIBOIBI. OOydaronuiics
IIPH 3aIIUTE MPOCKTA OTBETHII HE HA BCE BONMPOCHL. O0yUaronIuiicss He MPUHUMAN Y9acTHE B JTUC-
KYCCHUH.

HeydoegiemseopumenvbHo: padboTa BHINIOJHEHA ¢ HapylleHueM rpaduka; B padore u yepre-
Kax MPUCYTCTBYIOT CEPhE3HbIC OMIMOKU; OTCYTCTBYIOT WIIM CJIEJIaHbl HEMPABUWIbHBIC BHIBOIBI U
pexomernanuu. OOyJaromuiics He OTBETHII Ha BOMPOCH! NpH 3amuTe npoekra. OOydaromuics
HE MPUHUMAJT y4acTHE B IUCKYCCHHU.

7.3. TunoBble KOHTPOJIbHbIE 32/IaHUS] UJIH MHbIEe MATEePHAJIbI, He00X0AUMbIE /Il OLleHKH
3HAHMA, YMEHHUIi, HABHIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapPaAKTePU3YIOIIHUX 3TANbI
(opMupoBanus KoMIeTeHIIH B IIpoecce 0CBOCHUA 00pa30BaTeIbHOI MPOrpaMMbl

KoHTpoJibHbIe BONPOCHI K 3a4eTy (IPOMEe:KYTOUYHbIH KOHTPOJIb)

1. OcHoBHOE ypaBHEHUE THIPOCTATUKH, €TO BBIBOA U (PU3HUECKUN CMBIC. TexHHuecKoe

npuMeHeHue (ApIMoBast TpyOa, cudoH, THAPaBINYECKHI Ipecc u ap.)

VYpaBHeHME HEPa3pbIBHOCTH IIOTOKA. Y PaBHEHHE pacxoa. PexxuMbl TeUeHUs )KUJIKOCTH.

3. LlenTpoOexHble HACOCHI. Y CTPOHCTBO M MPUHLUI pabOThl. Y paBHEHUE LIEHTPOOESKHOTO
Hacoca Duiepa. [leficTBUTENbHBIN U TEOPETUUESCKUN HAIOpP. XapaKTepUCTUKA IIEHTPO-
6exHbIX HacocoB. PaboTa Hacoca Ha ceTh. BbiOop Hacoca.

4. CrocoOsbl pa3/ieieHus )KUAKHX 1 Fa30BBIX HEOJHOPOIHBIX CHCTEM. XapaKTepUCTUKA He-

OJIHOPOJHBIX CUCTEM.

MartepuanbHblii OajlaHC pa3/ieleHHUs.

OrcrauBanue. Kuneruka orcranBanus. Pacuer oTCTOMHUKOB

7. OCHOBHBIE XapaKTEPUCTUKU 3€PHUCTOrO CJI0S. PEXXHUMBI 1ICEBIO0KUKEHHS. 3aBUCUMOCTD
COIIPOTHUBIJIEHUS CJIOS1 OT CKOPOCTH rasa

8. Pacuer KpUTHYECKHUX CKOPOCTEH TICEBIOOKIDKEHH. PacueT quamerpa anmnapara ¢ 1mceB-
JIOOXKM>KEHHBIM CIIOEM

9. TlepememmBanue B XHUIKOH cpene. TexHUYeCKre METOBI mepeMennBanus. [lokazarenn
paboThI EpEeMEIINBAIOLINX YCTPOICTB

10. Pexxumbl iepememuBanus. Pacder MonHoCTH, TOTpebsieMoi Mermankoi. Omnpeenso-
11ee Yncio 060pOTOB.

11. Bunbl MexaHn4ecKUX Memaiok. VX cpaBHUTEIbHASI XapaKTePUCTUKA.

12. Cnioco6s! nepenaun temia. CiaoxHas TEII00TAaYA.

13. TernoBast Harpy3Ka, yAeIbHBINA TEIJIOBOH MOTOK. METObI COCTAaBICHUS TEIIOBOTO Oa-
JaHca.

14. TerumonpoBogHOCTE. TemnepaTypHoe MoJie U TeMIIepaTypHbIN TpaaueHT. TermonpoBoi-
HOCTb MHOTOCJIOWHOM CTCHKH.

15. KoxyxoTpyO4arble TeNI000MEHHUKY C HEMIOABMKHOM TpyOHOM pemieTkoit. OnHO- U
MHOro0xo7ioBble. O01IacT NPUMEHEHUS.

16. KoHCTpYKIIMHU KOXKYXOTpyOUaThIX TETNIOOOMEHHUKOB ¢ KOMITEHCAIMEH TeMITEpaTypPHBIX
HaIpsOKECHUN.

17. TennooOMeHHUKH TUTIA «TpyOa B TpyOe». Y CTpoilcTBO U MpuHIUN padoThl. JlocTonHCTBa
Y HEJIOCTATKH.

18. Tumbl Teruio0OMeHHUKOB. CMeCUTENbHBIE TeTIIO0OMEHHUKH, OapOMETPUIECKAN KOH/ICH-
carop.

N

Sl

KoHTpoJsbHbIe BONPOCHI K 3K3aMeHYy (IIPOMEKYTOYHBII KOHTPOJIb)

1. TexHuueckue METObI BhIapUBaHUs. MaTepuabHbIi OaIaHc.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24.
25.

26.

27.

28.
29.

30.

31.

Cxema 0JHOKOpIIyCHOH BBIITAPHON YCTaHOBKH.

TennoBoii 6amaHC OJTHOKOPITYCHOHN BBITAPHONW YCTAaHOBKH.

MHorokoprycHoe BbillapuBaHue. Cxembl NUTaHUSL PacTBOPOM. J[OCTOMHCTBA U HEJO-
CTaTKH.

[Ipsamorounas cxema MBY. fBiienne camoucnapenus. Pacuer kojimuyecTBa napoB caMo-
UCIIapEHUS.

TemmneparypHsbiii peskxum padotst MBY. O6mas u nosesnas pazHocts Temmeparyp. Crio-
co0BI pacpeaeeHHs T0JE3HOW Pa3HOCTH TEMIIEPATYP 110 KOPIyCaM.

TemnepaTypHble IOTEpU U TemIepaTypa KumneHus pactsopa. Ilpasmiio babo, npasuiio
Hropunra.

I'mapocraTudeckas u rugpaBaudeckas aenpeccu. CriocoOsl pacuerta.

MHOTOKOPITYCHOE BhITIapuBaHue. TeraoBoii OaiaHc.

MHorokopiycHoe BbimapuBanue. Koagdunuentsl ucnapeaus u camoucnapesusi. Gusu-
YECKHUM CMBICII.

BrimmapuBanue. Pacuetr noBepxHoctn HarpeBa. CriocoObl pacrpeaeieHus MoJe3Hon pas-
HOCTH TEMIIEPATYP IO KOPILyCaM.

BrinmapHsble anmnapartsl ¢ €CTECTBEHHON HUPKYJIALMEH.

BrinapHsle anmnaparsl ¢ IPUHYIUTEIBHON IUPKYISILIUEH.

[1neHo4Hble BpIapHBIE allIAPATHI.

MexaHu3M mpolecca MaccooTAaud. YpaBHEHHE MaccooTnauu. Pacder kKoauimeHTo
MacCOOTIauHu.

BeiBecTu ypaBHEHHE B3aUMOCBS3HM MEXIy KOAPQUIMEHTOM Macconepenadu u koddpdu-
LIIEHTaMH MAaCCOOTAAYN.

Mexanusm mnpouecca MmaccornepeHoca. KOHBEKTHBHass W MoOJIEKyispHas Iuddy3us.
VYpaBHeHUs MOJIEKYIpHON U TypOysieHTHOH nuddy3un.

Tapenpuatelii abcopOep ¢ HepelMBHBIMU yCcTpoHCcTBaMu. THIIBI TapeaoK M OLIEHKa MX
3¢ (HEeKTHBHOCTH

Tapenbuatelii abcopbep ¢ MPOBaIbHBIMM TapelKaMu. YCTPOWCTBO, NMPUHLHUI PabOTBHI.
['unpoauHaMUuecKue peKUMBI.

Hacanounslit abcopbep. YcrpoiicTBo, TpeOoBaHMEe K Hacajake. [ mapoanHaMHuecKue pe-
KUMBI pabOTBHI.

Pacyer cpenHell IBHXKyIIEH CHIIBI IPOLIECCAa MACCONEPENAUM, €CIIM JIMHUS PaBHOBECHS
npsimast.

Maccoobmennsie nmporecchl. M3o0paskeHne padboueit 1 paBHOBECHOW JMHUM IpU IpSIMO-
TOKE ¥ MPOTUBOTOKE. OTpeiesieHne IBUKYILEH CUIIbI.

Cpennsis ABMXKYyIIAs CUJIa M YNCJIO eUHUL niepeHoca. DU3ndeckuil CMbICH €IMHULIBI TTe-
peHoca

Maccoob6ennbie npouecchl. Ctatuka. PaBHoBecHas nunus. Koaddunuent pacnpenene-
HUS.

OnTumanbHbIA pacxo] abcopOeHTa.

Kputepuu, xapaktepusyroliue npolecchl Macconepeaaun. BeiBog kpurepues, ux Qpusu-
YECKUU CMBICII.

Pacuer peasnbHOrO uMcna Taperok MacCOOOMEHHOIO ammapara ¢ MOMOIIbIO KUHETHYe-
CKOM KpuBOH (rpado-aHanUTHUYECKUH CI10CO0).

MaccoobmenHnble nporeccsl. M300pakenue pabodeil 1 paBHOBECHOH JTMHUI MpHU TPSIMO-
TOKE ¥ MPOTUBOTOKE. OTpeneneHue IBUKYILLEN CUIIBI.

AOGcopOuust. 3akon ['enpu. BiustHue Temmnepatrypsl U JaBiISHUS Ha TTPOIIECC aOCOpPOITHH.
Pacuer cpennell ABMXKyIIEH CHIIbI MpOIECCa MAaccoIlepeiadu, €CIM JUHHUS PaBHOBECHS
KpHUBasl.

MarepuanbHblii 0aanc abcopOiy. YpaBHeHHe paboueil TMHUK 7S TPSIMOTOKA U TpO-
THUBOTOKA.

Yuciio eauHUL IEPEHOCA U METOBL €r0 OIPEIEICHUs

20



32. Pacuer OCHOBHBIX pa3MEpOB MAacCOOOMEHHBIX allapaToB C HEMPEPHIBHBIM KOHTAKTOM
das.

33. Pacuer OCHOBHBIX pa3MepOB ammapaToB CO CTYIEHYATHIM KOHTAaKTOM (a3 (auamerp u
BBICOTA).

34. BnusiHue yaenbpHOro pacxoja abcopOeHTa Ha BEIMYMHY JBHKYIIEH CHIIBI Ipolecca H
pasmepsl abcopbepa.

35. ®erMoBoe 4MCIIO. 3aBUCUMOCTh MEXAY (hJIETMOBBIM YHCIIOM, pasMepaMH amnmnapara u
PAacXoJI0M I'PEIOILEro Mapa U OXJIaXAA0LIeH BOBIL.

36. 3axon Payns. 3akon Jlansrona. [IpaBuno Tpyrona. A3eoTponHbIe CMECH.

37. Ileperonka. [Iuarpammser P — X, t — X,y, Y — X.

38. Ilpocrast neperonka. @U3N4ECKre OCHOBBI IEPETOHKH C BOASIHBIM mapoM. Pacuer pacxo-
Ja octporo napa. O6sacTi IpUMEHEHHUSL.

39. [IpuHuMnManpHas cxemMa peKTU(PUKAIMOHHON ycTaHOBKH. DyHKIMOHAIBHOE JCHCTBHE
OCHOBHBIX JIEMEHTOB.

40. Matepuansubiii 6ananc pekruukamun. Criocodbl pacueTa MUHUMAIBHOTO (hJIETMOBOTO
yucia

41. CoiicTBa peajbHBIX CMeceil B3aUMOPacTBOPUMBIX KUAKocTeH. OTKIOHEHUS OT 3aKOHA
Paysns (u300pa3uth Ha auarpammax P-x, t-X,y, y-X). Il 3akon Konosanosa u Bpesckoro.

42. TerutoBoli 6ananc peKTU(UKATMOHHONW YCTAHOBKH.

43. BoiBecTH ypaBHEHHUE pabOUYMX JUHUN JUI YKPEIUIAIOUIeH U McUepIbIBAIOLIeH YacTH peK-
TU(PUKATTOHHON KOJIOHHBI.

44, ®duznyeckue OCHOBBI Iporecca pekTudukanuu. OQHOKpaTHbIE paBHOBECHBIE HCIIAPEHHUS
U KoHJeHcaus. M300pakeHue mporecca Ha quarpamme t —Xiy.

45, CBolicTBa MJI€JIbHBIX CMECel C HEOrpaHMUYEHHOH B3aUMHOM PacTBOPUMOCTHIO. 3aKOHBI
Payns, lanerona, | 3akon Konosanosa.

Ipumepsl NpakTHYeCKHX PadoT (TeKyUMii KOHTPOJIb)

3agaua 1. PaccunraTh KONMYECTBO SIEMEHTOB 0ATapeHHOro IMKIOHA IS O4MCTKH 5,14 m%/c
3anpUIeHHOro rasa. Juamerp snementa Garapeiinoro muxiona 200 mm. Koaddunuent compo-
tuieHus ukinoHa 100. [IpuHATE OTHOIIIEHNE COMPOTHBIICHUS IMKIOHA K TUIOTHOCTH PaBHBIM
800.

3agaua 2. OnpesenuTh PeKUM TEUCHHS BOJIBI B KOJIBIIEBOM MTPOCTPAHCTBE TETNIOOOMEHHUKA TH-
na «rpy6a B TpyOe». Hapyxnas tpyba — 97x3,5 MM, BHyTpeHHsAA — 57X3 MM, pacxoj Bojbl 6,6
M3/4, TemmepaTypa Boasl 30°C.

3apaua 3. Ilo cransHOMY TpyOonpoBoay BHyTpeHHUM auamerpoM 200 mm, anuHoi 1000 M me-
penaetcst Bogopo B konmmuectBe 120 kr/4. J[aBnenue B cetn 1530 mm.pt.ct. Temneparypa raza
27°C. OnpenenuTs MOTEPIO JIABJICHUS Ha TPEHUE.

3apaua 4. OnpenenuTh HEOOXOAUMYIO TMOBEPXHOCTh MPOTHBOTOYHOTO TEINIOOOMEHHHMKA JIJIst
oxnaxaenus 1550 ke/u cepoyrieposia OT TEMIIEPATYPhI KAIIEHUS O/ aTMOCEPHBIM JIaBJICHHU-

em mo 22°C. Oxnaxpatomas Boja Harpesaetcs oT 24 mo 35°C; Acs, =230 Bm/m* - K ;
ay,0 =820 Bm/m*- K TonuuHa CTaqbHOM CTEHKHM 2MM, CyMMAapHOE CONPOTHBIICHHE 3arpsi3-

HEHMH  Zrsrp=6,9 10 »” - K/Bm  Onpenenuts Takke pacxos BOJBL.

3agaua 5. OnpenenuTh pabovdyro0 CKOPOCTh BO3/IyXa MPH IICEBJO0KMKEHUN OTHUIIOK THAMETPOM
1 mm nipu Temmieparype 50°C. IIopo3HOCTB €105 B Hayaje MCEeBI00KIKEHUS U B pabOUYHX yCII0-
BHSIX COCTABJISIOT COOTBETCTBEHHO €0=0,4; ,=0,7. ITnoTHOCTH oMok 800 Kr/m°.

3agauya 6. PaccuuTarh MOBEepXHOCTh TEIUIOOOMEHA IIACTUHYATOI'O IMOJOTPEBATENs, B KOTOPOM
HarpeBaetcst 2800 kr/4 m3omnponuioBoro crnupta oT 15 go 81°C ropsiueit Bogoi, Temmneparypa
KOTOpO#i m3MeHseTcs oT 95 1o 40°C. Kosdduuuent temnonepenaun papen 300 Br/m?K, cpennss
TEII0eMKOCTh u3onponuiaosoro cnupta 2300 Ix/kr K.
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1)

2)

3)

4)

5)

3agaHus B TecTOBOM opme (TeKyIMii KOHTPOJIB)

IIpu KaKOM COOTHOIIEHUHU NMPOAOLKUTEILHOCTH NMPedbIBaHNS MOTOKA ra3a B NbLI€0Ca-

ANTEJHHON KamMepe U MPOJA0/LKATETbHOCTH OCAKIEHHUST YaCTHI] OyIeT 0CaKIaThCs

nbuUIb?

a) [IponomkuTensHOCT MPEObIBAaHUS TOTOKA ra3a IOJKHA OBITh OOJIBIIIE TIPOIOIIKHTEIh-
HOCTH OCQKJCHUS YaCTHII.

0) IIponomkuTenbHOCTh MPEObIBAHUS IOTOKA ra3a IOJKHA OBITh MEHBIIIE TIPOIOJKUTETb-
HOCTH OCQKJCHUS YaCTHII.

B) [IponomkuTensHOCTh MPeObIBaHUS IOTOKA ra3a JIOJHKHA OBITh PaBHA MPOI0JDKUTEIBHO-
CTH OCaXK/ICHUS YACTHII.

r) [IpomomKuTeNbHOCTh PeObIBaHHS MTOTOKA ra3a JOJDKHA OBITH OOJIBIIE WM PaBHA TPO-
JIOJDKUTENIEHOCTH OCAXKICHUS YaCTHII.

Jiis pacyéra KaKMX annaparoB HE00X0AUMO 3HATH CKOPOCTh OCAKIEHUs] TBEPABIX Ya-

CTHII B BA3KOIi cpee?

a) s pacuéra GuIbTPOB, IUKIOHOB, AIEKTPOMUIBTPOB, OTCTONHBIX IEHTPUPYT.

6) s pacuéra OTCTOMHHUKOB, IBLJICOCATUTEIBLHBIX KaMep, IUKIOHOB, IIEKTPOPHIETPOB H
GUIbTPYIOMUX HEHTPUDYT.

B) i pacuéra OTCTOMHUKOB U IBUICOCATUTEIBHBIX KaMep, GUIBTPOB, JIEKTPOPHIBTPOB U
GUIbTPYIOIMUX HEHTPUDYT.

r) Jlns pacu€ra OTCTOWHUKOB M MBIJICOCAIUTENLHBIX KaMep, IUKIOHOB, IEKTPOPHIETPOB H
OTCTOWHBIX IIEHTPUQYT.

ITo kakoii U3 HANMCAHHBIX HUKe GOPMYJI MOKHO PACCYUTATH MPOU3BOIUTEILHOCTH

NbLIE0CAIUTEILHOI KaMmepbl VI BbicoToil H, ¢ miomaabpio nonepeunoro ceuenusi f u

IVIOIIA/IBIO ocaxneHus F.

Wr - CKOPOCTb Ia3a, Woc- CKOPOCTH OCAMKIEHUS YACTHII

a)

V,=w,-F
6)

Vi =W, -F
B)

vV, :i-F

WF

r)

V,=w,-f

Kakne cuiibl 1eiicTBYIOT Ha YacTHLY, A/IAIOIIYIO MO/ 1eliCTBHEM CHJIbI TSKeCTH B
BSI3KO#i cpene?

a) Cuna TpeHUs U MOABEMHAS CUIIA CPEJIBI.

6) Cuna MHEpLMH U CUJIa BHYTPEHHETO TPEHUS CPEJIbI.

B) Cuia conpoTHUBICHUS CPeabl 1 ApXUMeI0oBa CUIIA.

r) Cuna BHYTPEHHErO TPEHUSI CPEMIbI U CUJia JIaBICHHUSI.

H3BecTHA NPOM3BOAUTEIBLHOCTh OTCTOHHMKA 1O 0caAKY Goc KI/4ac 1 KOHIEHTPalus

TBEPAOiH (pa3bl B MACCOBBIX A0JIAIX B CYCIICH3UH - X., B OCAJAKE - X,c , B OCBETJIEHHOM

JKUIKOCTH - Xoc . [10 KaKO# M3 HAIMCAHHBIX HUKE (POPMYJT MOKHO PACCUMTATH MPOM3-
BOJAUTEJIBHOCTH YCTAHOBKH MO MCXOAHOI cycnen3nu Ge kr/gyac?
2)
XOC - XC
=G s
5)

22



6)

7)

8)

9)

XOC - X()L'g

G, =G, ¢
Xoc _Xc
B)
XOC _Xoce
GC = GOC M T
Xc _Xoce
r)
XOC _XC
GC = GOC =
X(JC({ _Xn(,’

JleiicTBHE KAKUX CHJI COMPOTHBJIEHUS cpelbl MpeodiaaeT NP JJAMHUHAPHOM U TypOy-

JIECHTHOM JIBMKEHUU TBEPI0H YacTUIbI B BA3KOM cpene?

a) Ilpu TypOyneHTHOM pexume mpeodaaiaeT AelCTBUE CHUII MHEPIIUH CPEJIbI, IPH JIAMHU-
HapHOM — JIMICTBHE CUJI, 00YCIOBJICHHBIX BHYTPEHHUM TPEHHUEM CPEJIbI.

0) Ilpu TypOyneHTHOM pexume npeodIanaeT AeWCTBUE CUIT MHEPIIMH TBEPION YaCTHIIBI,
[pU JJaMUHAPHOM — JecTBUE CUJI, 00YCIIOBICHHBIX BHYTPEHHUM TPEHUEM CPEJIBL.

B) [lpu TypOyrneHTHOM pexumMe npeodnagaeT AeCTBUE CUl MHEPLUU CPEIbl, IPH JTaMHU-
HApHOM — JICHCTBHE CUJI TPEHUS MEKY CPEllOil U YaCTHULIEH.

r) Ilpu TypOymneHTHOM pexume mpeobianaeT AeiicTBUEe CUI MHEPIUU TBEPAOH YaCTHUIIBI,
[Py JTaMUHAPHOM — JACMCTBUE CUJI TPEHHS MEXKIY CPEIOH U YacTULICH.

IIpu kakux 3HaYeHUAX KpurtepueB Re m Ar aeiicTByeT JIJaMMHAPHBIIH pesKUM U TypOy-

JIEHTHas1 00J1aCTh 0CAaXKIeHUA YaCTHUIl B BSI3KOIi cpene?

a) Ilpu Re<2300 u Ar<1000 namMuHapHBIN peKUM,
mpu Re>10000 u Ar>50000 TypOyneHTHas 001acThb.

6) Ilpu Re<1000 u Ar<20 naMuHapHBIN pexUM,
mpu Re>100000 u Ar>100000 TypOyneHnTHas 00JacTh.

B) Ilpu 10<Re<2 u Ar<36 maMHHApHBI PEKUM,
mpu Re>500 u Ar>83000 typOyneHnTHast 001acThb.

r) Ilpu 10*<Re<l u Ar<2 naMHHAPHBIHA PEXKHM,
pu 2>Re>10000 u Ar>10000 TypOyneHTHast 006J1aCTh.

IIpu KakuX ycJIOBUAX HAGIIOaeTCS CTECHEHHOE 0CcaKIeHHe TBEPABIX YACTHIl B BSA3KOii

cpene?

a) [lpu BBICOKOI BSI3KOCTH CPEIBI.

0) Ilpu BBICOKOH TIIOTHOCTH CpPEIbI.

B) Ilpu BbICOKOI KOHIIEHTpAIMU TBEPJON CpEIbI.

r) IIpu BBICOKOH MIOTHOCTH MaTepuana TBEPABIX YaCTHULL.

ITox neiicTBHEM KaKHMX CHJI MOKET MPOUCXOAUTH 0CAaKIeHHE TBEPABIX YACTHIl B B3KOH

cpene?

a) Ilox meiicTBUEM CHII THIPOAMHAMUYECKOTO JABJICHUS, IIEHTPOOECKHBIX CHJI, CUIJI B3aHMO-
JeMcTBUS 3apsijia YACTHULL C SJIEKTPUUECKUM TOJIEM.

0) Ilox meWicTBHEM CHII TSHKECTH, IIEHTPOOCKHBIX CHJI M CHJI B3aUMOJICHCTBUS 3apsi/ia va-
CTHII C DJIEKTPUYECKUM TIOJIEM.

B) [lox melicTBHEM MeXaHUYECKUX, IEHTPOOESKHBIX H AIEKTPOCTATHYECKUX CHIL.

r) Ilox neilicTBueM cui TAXKECTH, CUIT THIPOAMHAMUYECKOTO JJABJICHUS U IEHTPOOESKHBIX
CHIL

10) OT kaKux NapamMeTpPoOB 3aBHCUT MPON3BOANTEILHOCTD NMBLIEOCATUTETBHBIX KaMep?

a) OT ckopoCTH Ta30BOr0 NOTOKA U TUIOIIAIN OCAXICHUSI.

6) OT ckOpOCTH OCaXKACHUS MBUTH U TUIOIIAIU TIONIEPEUHOTO CEUSHUS MbIIICOCATUTENBHOM
KaMephl.

B) OT CKOpPOCTH ra30BOr0 MOTOKA, IUIOLIAAN OCAXKIEHUS U BHICOTHI KAMEPHI.

r) OT CKOPOCTH OCaXIEHUS MU U TIIOMIAIN TTHUICOCAAUTEIILHON KaMepHI.

Bonpochl K yCTHOMY ONPOCY N0 TeMaTHKe JIa00paTOPHbIX PadoT (TeKYLIHil KOHTPOJIb)
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1. BapuanTsl nporiecca CymkH (paccka3aTh 10 BEIOODY).

2. IlmeBmarnyeckas TpyOa — cymmika. Y CTpOHCTBO, IPUHIIUIT PAOOTHI

3. MarepuanbHblii 6anaHc cymku (6ajiaHc o MOTOKY, TBEPJOMY BEIIECTBY, IO Bare, mo
a0COJIIOTHO - CYXOMY BEILIECTBY, IO BJIare ¢ BO3yXOM).

4. TemnnoBoi 0aJaHC KOHBEKTUBHOM CYITUJIKH

5. OcHOBHBIE MapaMeTpbl BIAXHOTO BO3AyXa. BbIBecTH pacueTHOe ypaBHEHHE B3aUMO-
CBSI3M OTHOCUTEIHHON BIQKHOCTH U BIIArOCOJIEP>KaHUS BO3yXa

6. Cymmika “Kanamiero cios’”. Y CTpoUCTBO, IPUHIHI PaOOTHI

7. Kuneruka cymku. CKOpOCTb CYIIKH B IIEPBOM U BTOpoM mepuogax. dusnueckue oc-
HOBBI JIeJIeHUS Ha cTauu. PaKTOPbI, BIUSIONINE HA CKOPOCTh KOHBEKTHBHOM CYILIKH.

8. PacnbumnrenpHas cymmika. Y CTpOCTBO, IPUHILIUI PaOOThI

9. CrneuunaibHble BUABI CYIIKH.

10. PaBHoBecue mpu cymke. JIBrKymas cuiia mporecca cymku. @opMbl CBSI3U BIIaru ¢
MaTepHaIoOM.

11. M306pakeHre OCHOBHBIX MPOIECCOB Ha |-X quarpamMme (HarpeB, OXJIOKICHUE, CYIIKaA,
CMEIIECHUE TTOTOKOB).

12. bapabannas cymuika. Y CTpOMCTBO U MPUHIUI paOOTHI.

13. KoHCTpYKIIMU KOHTAKTHBIX CYIIHIIOK.

14. Kuneruka npouecca cymku. KuneTnueckue KpuBbIe CYIIKH.

15. Teoperuueckast u aeWcTBUTENbHas cymwika. [locTpoeHne JUHUM NEHCTBUTENBHOM
Cyuiky Ha |-X muarpamme.

Bomnpocel, BBIHOCMMBIE HA 3AIIUTY OTYETHBIX MATEPHAJIOB K J1a00PATOPHOIl / IpaKTHYe-

cKoii padore (TeKyIIMii KOHTPOJIb)

Jlabopamopnas paboma - Hccneodoeanue KUuHemMUuKu CyuiKu 8 KOH8EKMUBHOIL CyULUIKe

agrwdE

~

10.

11.
12.

13.

AW N =

Kaxko#i TeXHOI0rnyecKkuii Mporecc Ha3bIBatOT CYIIKOM?

Uro sBisieTcst ABUKYLIEH CUITON mpoliecca CyIIKu?

UYTo Ha3bIBalOT CKOPOCTHIO CYIIKH?

UYem onpenensercs CKOPOCTh CYIIKU B IEpBOM nepuozae?

YeM ormpenensercsi CKOpoCTb CyIIKU Bo BTropoM nepuojie? (Kak nHade Ha3bIBAIOT 3TOT
nepuon?)

Yro Takoe paBHOBECHOE BJIArOCOAECPKAHUE MAaTEpHala U OT YErO 3aBUCHUT €ro 3HaUeHUe?
Uro Takoe KpUTHYECKOE BIIArocoiep;kaHue mMarepuana?

Kak u3menuTcs temreparypa Marepuaia B IpOLecce KOHBEKTUBHOW CYIIKH?

[ToueMy npu cyuike Biara B MaTepuaie nepeMeniaeTcsi i3 BHyTPEHHUX CJI0EB K TOBEPX-
HOCTH?

Uro Takoe OTHOCUTENbHAS BIAXKHOCTh BO3AyXa?

I[To moka3aHMsIM KakUX MPHUOOPOB U KaK MOKHO HAMTH OTHOCUTENIbHYIO BIaXKHOCTh BO3-
Jyxa, oyb3ysch quarpammoit Pamsuna?

Yro Takoe ynenapHbINA Pacxo BO3ayXa U TEIIOThI?

Uem TeopeTnyeckas CylIniKa OTJIIMYAeTCs OT IeUCTBUTENBHON U KaK N300pa)kaeTcs Ha
nuarpamme PamsuHa TeopeTHuecKuil U 1€HCTBUTENBHBIN MPOLECCHI CYIIKU?

KakoB ¢usnueckuii cmpici nousitus «remnoBoi KITJI cymmnku»?

IIpuMep TeMaTHKH KypPCOBBIX padoT (IPOMeKYTOYHbIN KOHTPOJIb)

. [IpoektupoBanue peKTU(UKAIMOHHBIX YCTAaHOBOK.
. IIpoexTrpoBaHKE BHITAPHBIX YCTAHOBOK.

. [IpoektupoBanue aOCOPOILIMOHHBIX YCTaHOBOK.

. IIpoexTrpoBanue 6apabaHHBIX CYIIUIIOK.
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5. IlpoekTupoBaHUE MTHEBMATUYECKON TPYOBI-CYIIUIIKH.
6. [IpoexTupoBanue adpo()OHTAHHON CYITUIIKH.

7. llpoextupoBanue cymuiaku KC.

8. I[IpoekTupOoBaHNE pacCbUIMTEIbHBIX CYIIUIIOK.

9. IlpoexTupoBaHNEe HUINHIPUYECKUX CYIINUIIOK.
10.ITpoekTupoBanue GUILTPOBAIBHBIX YCTAHOBOK.
11.Pacuer nonorpeBateneii Bo3ayxa.

Bonpocsl, BBIHOCHMBIE Ha 3aIMTY KYPCOBBIX PadoT (IIPOMeKYTOUYHbIN KOHTPOJIb)

1. OcHoBHBIE U BCIOMOTaTeIbHbIE AIIIapaAThI IPEAJIaraéMON TEXHOJIOIMUECKON CXEMBI.

2. JIBmKylas cujaa OCHOBHBIX M BCIIOMOTaTEJIbHBIX IIPOLECCOB COTJIACHO TEXHOJIOTHYe-
CKOH CXeMe.

3. Ilopsanok pacuera OCHOBHBIX alllapaToB.

4. JIOoCTOMHCTBA U HEIOCTATKH OCHOBHBIX aIlllapaToB.

5. Ilpunuun nefcTBUs OCHOBHBIX allaparoB.

6. IlpuHnunmanbHas cxema pPEKTH(PHUKANMOHHON YCTaHOBKM. DyHKIMOHAIBHOE [eii-
CTBUE OCHOBHBIX JIEMEHTOB.

7. Marepuanbnbiii 0amaHc abcopOuuu. YpaBHeHUE paObouyed JTUHUU IS MPSMOTOKA U
IIPOTUBOTOKA.

8. Uwucno enquHUI IEpEHOCA M METOJIBI €T0 ONPEACTICHHS.

9. Beimaphsle annaparsl ¢ €CTECTBEHHON LUPKYIISALUEH.

10. Bemmapasle anmapaTsl C IPUHYAUTEIBHON IUPKYIISIIIACH.

11. IlneHouHblE BHIIAPHBIE aMIapaThl.

7.4. CooTBeTCTBHE IKAJbI OLICHOK W YPOBHell c()OpMHPOBAHHBIX KOMIIETEHIIHI

YposeHs chopmu-
POBaHHBIX KOMITE- OneHka [MosicHeHus
TEHIUH

Teopernueckoe copepKaHue Kypca OCBOCHO MOJIHOCTBIO,
BCE MpPEyCMOTPEHHBIE MPOrpaMMoil oOyueHHs ydeOHbIe 3ajia-
HUSI BBITIOJIHEHBI.

OOyuaromuiicsi AeMOHCTPUPYET CHOCOOHOCTh aHAJIM3H-
pOBaTh TEXHOJOIMYECKHE IPOLECCHl M PEKUMbI PadOThl IeH-
CTBYIOIIMX TPOM3BOJCTB; OMNpPEIENATh XapakTep ABMKEHHUS
JKUJIKOCTEH M Tra3oB; OCHOBHBIC XAapaKTEPUCTHKH IPOLECCOB
TEIUIO- ¥ Maccollepeaiayy; Ha BBICOKOM YPOBHE BJIQJIEET METO-
JaMH KOHCTPYKTOPCKO-TEXHOJOI'MYECKOTO0 aHajau3a 3Ko0Ho3a-
IIUTHOTO 000PY/TOBaHMS IPOU3BOJICTBA C YUETOM PallMOHAIBHO-
rO UCIIOJIb30BaHUSI IPUPOJIHBIX PECYPCOB U MUHHMH3ALMK BO3-
JICHCTBUS HA OKPYXKAIOLIYIO Cpeay.

Bricokuit OTIINYHO

Teopetuueckoe coaepixaHue Kypca OCBOCHO MOJTHOCTBIO,
BCE MpPEyCMOTPEHHBIE MpOorpamMMoii oOydueHus ydeOHbIe 3ajia-
HUSI BBITIOJIHEHBI C HE3HAYUTEIbHBIMU 3aMEUaHUIMHU.

OO0yyaromuiicsi CIIOCOOCH aHaJIM3UPOBATH TEXHOJOTHYE-
CKHE TIPOIIECCHI U PEXKUMBI PaObOTHI TEHCTBYIONINX TPONU3BOICTB,
bazoBblii Xopouio MPOBOJUTH OOOCHOBaHHBIH BBHIOOD anmapaTypbl A1l KOHKPETHO-
ro XHMMHKO-TEXHOJIOTHYECKOro Ipollecca, BIaAeeT METOIaMH
KOHCTPYKTOPCKO-TEXHOJIOTMYECKOTO aHAIN3a KOOH03aIUTHOTO
000pyIOBaHMsI MPOM3BOJCTBA C YYETOM pPalMOHAIBHOTO HC-
MOJIb30BAaHUsl MPUPOAHBIX PECYpPCOB M MHUHHMMHU3ALMH BO3JCH-
CTBHS HA OKPY’KAIOILIYIO Cpeay
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VYposeHns chopmu-
POBaHHBIX KOMITE- Omnenka [MosicHeHus
TEHIUH

TeopeTuueckoe cojepKaHue Kypca OCBOCHO YaCTHUYHO,
OOJBIIMHCTBO TPEIYCMOTPEHHBIX POTPaMMOi 00ydeHns y4aeo-
HBIX 33J[aHUN BBIMIOJIHEHO, B HUX UMEIOTCS OIIMOKY.

OO0yyJaroImuics MOXET IMOJ PYKOBOACTBOM aHAIHU3HPO-
VY I0BIETBO- | BaTh TEXHOJOTMYECKHE MPOIECCH M PEKUMBI PAOOTHI IEHCTBY-

PUTEIBHO IONUX TPOU3BOJICTB, HCIIOJIB30BAaTh METOJBI KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOT0 aHajn3a 3KOOMO3alUTHOTO 000pYIOBAHUS
MPOM3BOJICTBA C YYETOM PAIMOHAILHOTO UCIOIL30BAHUS TIPH-
POJHBIX PECypCcOB M MUHHMU3AIMK BO3JACHUCTBHS HAa OKPYKAIO-
HIYIO cpeny.

[Toporossiii

Teoperuueckoe coaep:kaHue Kypca HE OCBOEHO, 0OJb-
MIMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMON OOydeHHs y4eOHBIX
3aJaHni MO0 HE BBIOTHEHBI, THO0 COJEepPIKAT IpyOble OIUOKHM;
JIOTIOJTHUTENbHAS CaMOCTOsITeNIbHAsE paboTa Hall MaTepualioM He
IpHUBeEJa K KAKOMY-THOO 3HAYUTEIFHOMY TOBBIIICHHIO Ka4eCTBa
BBITIOJTHEHHS YICOHBIX 3aJaHHH.

OOyuaromuiicsi He CIocOOCH aHaJIM3UPOBATh TEXHOJOTH-
YEeCKHE MPOIECCHl M PEKUMBI pabOThl ACHCTBYIOIMIMX MPOH3-
BOJICTB, HE yMeEeT HCIOIb30BaTh METOABl KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOTO aHajn3a SKOOMO03alUTHOTO 000pYIOBAHUS
NPOU3BOJCTBA C YYETOM PAIIMOHAIBLHOTO HCIIOIB30BAHUS TPH-
POIHBIX PECYpPCOB M MHHHUMH3AIIMH BO3JICHCTBHS Ha OKpY’Karo-
IIYIO Cpeay.

Heynosne-
TBOPUTEIBHO

Huskuit

8. Meroauyeckue ykazaHus 1Jisl CAMOCTOSITEIbHON paGoThI 00y4arouxcs

CamocrosiTenbHas paboTa CIOCOOCTBYET 3aKpEIUICHHUIO HABBIKOB PalOOThl ¢ y4yeOHOU U
HAy4YHOW JIMTEPATypOM, OCMBICICHUIO U 3aKPEIUICHUIO TEOPETHUYECKOTO MaTepuaia 10 yMEHHUIO
apryMEHTHPOBAHO TpejiaraTh SKOJIOTUYECKH Oe30IMacHble TEXHOJOTHH, BKIIOYas 0OOCHOBaH-
HBI BBIOOP METOZa M ammnapaTypHOro o(GopMIIEHUS TEXHOJOTMYECKOIo IMpoLecca, MO3BOJISIO-
1€ MaKCHUMaJbHO MUHUMU3HUPOBATh HErATUBHOE AHTPOIIOI€HHOE BO3/IEHCTBUS PA3JIMYHBIX HC-
TOYHHUKOB 3arps3HEHUs aTMOc(epsl Ha BO3YIIHbIN OacceiH.

CamocTosTenbHas paboTa BBINOIHIETCS BO BHEAYIUTOPHOE (ayAUTOPHOE) BpeMs 110 3aja-
HUIO ¥ TP METOJMYECKOM PYKOBOJICTBE MpernojaBares, HO 0e3 ero HemocpeICTBEHHOro yya-
CTUs (TP YaCTUYHOM HEMOCPEICTBEHHOM YYacTHM IPENoJaBaTelis, OCTABISIONIEM BEIYIIYIO
pOJIb B KOHTPOJIE 3a pabOTOH CTYEHTOB).

Dopmbl camocmosmenvHou pabomul 6aKanaBpoB pazHo0Opa3Hbl. OHM BKIIIOYAIOT B CE05:

— 3HAaKOMCTBO C M3y4Y€HHME U CHUCTEMAaTH3alMi0 O(UIHATBHBIX TOCYIapPCTBEHHBIX JIOKY-
MEHTOB: 3aKOHOB, IIOCTaHOBJICHUH, YKa30B, HOPMaTUBHO-UHCTPYKIIMOHHBIX M CIIPABOYHBIX Ma-
TEPUAJIOB C MCIOJIb30BaHUEM HH(OPMAIMOHHO-TIOMCKOBBIX cucteM «KoHcynbrant Ilmrocy,
«["apanTty, rnobanbHoi cetn «HTEpHET»

— H3yueHHe y4eOHO, HaydHOW 1 METOANYECKON JINTepaTyphl, MaTEpUAIOB IEPUOANYECKUX
U3/IaHUH C TPUBJICYEHUEM JIEKTPOHHBIX CPE/ICTB OPUITMATBEHOM, CTATUCTUYECKOH, TIEPUOMUECKON 1
HaY4YHOU MH(OpMAIIH;

B nponecce usyuenus nucuuruinHbl «lIporecchl u anmaparbl XMMHUYECKOH TEXHOJIOTHM
OCHOBHbIMU BUOAMU CAMOCMOAMENLHOU pabomul SIBISIOTCS:

— TMOJTrOTOBKA K ayJJUTOPHBIM 3aHATUAM (JIEKIIMAM, IPAKTUYECKUM U JTaOOPaTOPHBIM 3a-
HSTHSIM) ¥ BBITIOJIHEHUE COOTBETCTBYIOIINX 3a/1aHUIH;

— caMocTosTeNnbHas paboTa Ha/l OTJEIbHBIMU TEMaMH Y4€OHOM TUCIUIUIMHBI B COOTBET-
CTBUU C Y4eOHO-TEMaTHUYECKUM ILJIAHOM;

— BBIIIOJIHEHUE TECTOBBIX 33JaHU;
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— TOJTOTOBKA K 3a4€Ty C OLIEHKOM, SK3aMeHY.

CamocTosTenbHOE BBIIIOTHEHUE MeCcmo8blx 3a0anuii TI0 BCEM pa3zeNnaM JUCIUILTHHBI cop-
MHpPOBaHO B (poHze orieHouHbIX cpeacts (POC).

JIaHHBIE TECTBI MOT'YT HCIIOJIb30BATHCS:

— OakajaBpamH IIpH MOJTOTOBKE K HK3aMeHY B (popMe CaMOIIPOBEPKH 3HAHUM;

- npenoaaBaTCJIsIMU 1JIs1 IIPOBEPKU 3HAHWUM B Ka4eCTBE (bOpMI)I IMPOMEKYTOYHOI'O KOH-
TPOJIA Ha J'Ia60paTOpHI>IX " JICKIUOHHBIX 3aHATUAX,

—  JUIs IPOBEPKH OCTATOYHBIX 3HAHUI OaKaniaBpoOB, U3YYMBIIUX JAaHHBIN KypC.

TecroBble 3a1aHus pacCUMTaHbl HA CAMOCTOATENbHYIO paboTy O3 HUCIOIb30BaHUsS BCIIOMO-
rareyibHbIX MaTeprasaoB. To ecTh P UX BBIIOJHEHUH HE CIIEAYET NOJIb30BaThCsl yUEOHOM U IpYTH-
MU BHJAMH JINTEPATypsl. [ BBIOIHEHNS TECTOBOTO 3aaHus, IIPEXKIIE BCETO, CIEAYET BHUMATEIb-
HO IIPOYMTaTh MOCTAaBJICHHBIA Bompoc. llocne 03HakOMIIEHUS ¢ BOIIPOCOM CIIEAYET IPUCTYNATh K
IPOYTEHHUIO MpeyIaraeéMblX BapHaHTOB 0TBeTa. HeoO0xo1umMo pounTaTh BCe BAPUAHTHI U B KAUECTBE
OTBETa CIIeyeT BhIOpaTh MHAEKC (OyKBEHHOE 0003HAYCHHUE), COOTBETCTBYIOLIMI MPABUIILBHOMY OT-
Bery. Ha BeIIoniHEHME TecTa 0TBOAUTCSA OrpaHHdeHHOE BpeMst. OHO MOXKET BapbUpPOBAThCS B 3aBU-
CHUMOCTH OT YPOBHSI TECTUPYEMBIX, CJIOKHOCTU U 00beMa TecTa. Kak mpaBuiio, BpeMsl BHIIOIHEHUS
TECTOBOIO 3a/laHus onpenesiercs u3 pacyera 120 cexkynn Ha oguH Borpoc. CoaepikaHue TECTOB 110
JUCLUIUIMHE OPUEHTUPOBAHO HA MOJTrOTOBKY OakajaBpOB I10 OCHOBHBIM BOIPOCaM Kypca. Y pOBEHb
BBIIIOJIHEHUS TECTA MO3BOJISET MPENOoIaBaTeNsIM CyIUTh O XOJI€ CAMOCTOATENIbHOM paboTh! OakasaB-
POB B MEKCECCHOHHBIHN IIEPUO] M O CTEIIEHU UX MTOATOTOBKH K 3a4€TY C OLICHKOM, K3aMEHY.

Iloozomoska k npaxmuueckum pabomam.

BoinonHenue MHAMBUAYaNbHON MPAKTUYECKON PabOTHI SIBISIETCA YAaCThIO CaMOCTOSITENb-
HOU paboThl 00yYaroIEerocss M MpeaycMaTpuBaeT HHAMBUIYAIbHYIO pabOTy CTYAEHTOB C y4yeo-
HOM, TEXHUYECKOU U CIIPABOYHOM JIMTEPATYPOM 110 COOTBETCTBYIOIIMM pa3zeiiaM Kypca.

[lenbro MpakTUYECKUX 3aHATHM SABIISETCS 3aKPEIUICHWE NPAKTHMYECKHUX HABBIKOB, IOJY-
YEHHBIX Ha JICKIMOHHBIX 3aHATUSX, HAIPABICHHBIX HA OIPEACIICHHE OCHOBHBIX XapaKTEPUCTHUK
TEXHOJIOTUYECKOTr0 000pYyIOBaHHUs, BKIIOYAs ONpEE/IeHME OCHOBHBIX I'a0apUTHBIX Pa3MEpOB
amrmapara, ero THIpaBINIeCcKOro COMPOTUBICHUS, 3()(PEKTUBHOCTH OYNCTKH.

CTyZeHT BBINONHIET HHAUBUAYAIBHOE 3aJaHKE 110 BAPUAHTY.

PykoBonuTens U3 uMcna mpernojaaBareneil kadeapbl OCYIIECTBISET TEKyllee PyKOBO-
CTBO, KOTOPO€ BKJIIOYAET: CUCTEMATHUYECKUE KOHCYJBTALMK C LEIbI0 OKa3aHWs OpraHU3aliOH-
HOM M Hay4yHO-METOJMYECKOH IMOMOIIY CTYIEHTY; KOHTPOJIb HaJ BHIIOJIHEHHEM pabOTHI B ycTa-
HOBJICHHbIE CPOKHU; IPOBEPKY COJIEPIKaHUS U OPOPMIICHHS 3aBEPILIEHHON pabOTHI.

[IpakTrueckass paboTa BBIMOJTHSAETCS OOYUYAIOIIMMCS CaMOCTOSITEIFHO M JOJIKHA OBITh
IIPECTABIIEHA K IIPOBEPKE MPENOAaBaTENIO A0 Hayana dK3aMEHALMOHHOU CECCUMU.

CryneHThl, HE BBHIIOJHUBIINE MTPAKTHUYECKHE PadOThI, K cade (3auera) SK3aMeHa He J10-
nyckatorcsi. Pabora nomkHa ObITH aKKypaTHO O(QOpMIICHA B MEYaTHOM WJIM MHUCbMEHHOM BUJIE,
y00Ha JUIsl IPOBEPKU U XpaHEHHUSI.

9. Hepeqeﬂb l/lH(l)OpMaIII/[OHHLIX TeXHOHOFHﬁ, HUCII0JIB3YEMBIX IIPH OCYIIECTBJICHUU oﬁpa-
30BaTECJIBbHOI0 Mpouecca mo ITMCHUIJIHHE

[IpumeHeHre HMPPOBBIX TEXHOJIOTHH B paMKax MPenoJaBaHUs AMCIHUIUIMHBI MPEIO-
CTaBJISIET PACUIMPEHHBIC BO3MOXXHOCTH 10 OPraHU3alMU YUeOHBIX 3aHATHH B yCIOBHSIX HUPPO-
BU3aIMK 00pa30BaHUs M MO3BOJSET CHOPMUPOBATH Y O0YYAIOIINXCSl HABBIKM IPUMEHEHHS LI (-
POBBIX CEpBUCOB M HHCTPYMEHTOB B MTOBCETHEBHOH JKU3HU M MPO(ECCHOHATLHON IEATEbHOCTH.

Jlns peanu3anuy TOM LENU B paMKaxX M3y4eHUsS TUCHUIUIUHBI MOTYT MPHMEHSTHCS
cnez:[y}oume (POBBIC HHCTPYMEHTBI U CEPBHCHI:

UL KOMMYHHUKAaIUH c 00y4aromuMucs: VK Meccenmxep
(https: //Vk me/app?mt_click_id=mt-v7eix5-1660908314-1651141140) — mecceHKep, pacrpo-
crpanseTcs no yuiensuu FreeWare;
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- JUId TUIAHUPOBaHUS AyJUTOPHBIX U BHEAYJUTOPHBIX Mepomnpustuii: SH-
nekc.Kanenmaps (https://calendar.yandex.ru/) — onnmaiiH kajaeHIapb-IUTaHEp, PaCIPOCTPAHACTCS
no simtien3un ShareWare

- JUIsl COBMECTHOTO HCMOjib30BaHus (ainos: Sunekc./luck — cepBuc s XpaHeHUs U
COBMECTHOTO HCIOJIb30BaHUS JIOKYMEHTOB, PAaCIpOCTPaHsAETCS MO JIMIEH3uH trialware u
@O6naxko (https://cloud.mail.ru/) — cepBuc It CO31aHMs, XpPaHEHUS K1 COBMECTHOT'O HCIIOJIB30-
BaHUs (PaiiIoB, pacpoCTpaHsAeTcs 1o JUleH3uH trialware;

- U OpraHu3alliy yIaJCHHOW CBsA3U W BUaeokoHpepenuwmii: Mirapolis — cucrema s
OpraHM3aly KOJIJIEKTUBHON pabOThl U OHJIAH-BCTPEY, PACIPOCTPAHAETCA 110 IPOIPUETAPHON
munen3un u Sunaekc. Tenemoct (https://telemost.yandex.ru/ ) — cepBuC ais BUACO3BOHKOB, pac-
npoctpansercs o juuen3un ShareWare.

Jljig ycremHoro oBjia/ieHus JUCHMILTUHOW MCHONB3YIOTCS Cleayrolue MH(OpMaluoH-
HBIC TEXHOJIOTHH O0YJICHUS:

e Ilpu mpoBeneHHH JNEKIHUI HCIONB3YIOTCA MPE3EHTAMU MaTepuaja B IpOorpaMme
Microsoft Office (PowerPoint), Bbixox Ha TpOPECCHOHATBHBIC CAWTBHI, HCIIOJIF30BAHUEC
BUJICOMATEPHUATIOB PA3IUYHBIX UHTEPHET-PECYPCOB.

* [lpakTudeckue 3aHATHE MO JUCHUIUIMHE TIPOBOISTCS ¢ HEOOXOAMMOTO METOTUIECKOTO
MaTepuaia (MeTOIUYEeCKUe yKa3aHusl, ClIPaBOYHUKH, HOPMATHUBBI U T.I1.)

e JlaboparopHble 3aHATUS TO JUCHHMIUIMHE TMPOBOMATCS B CHEIHAIHM3UPOBAHHOM
yueOHoii aynutopuu — Jlabopatopus MpoieccoB U anmnapaTtoB XUMHUECKON TEXHOJIOTHU.

JlJis TUCTaHIIMOHHOW MOAEPKKH TUCIUIUIMHBI HCIIONb3YeTCs CUCTEMAa YIpaBJIeHUs 00-
pazoBatesbHBIM KoHTeHTOM Moodle. [[ist paboThl B qaHHOW cucTeMe Bce oOydaromuecs: Ha mep-
BOM Kypce MOJIy4aloT MHAUBHIYaJbHbIE JIOTHH U MMapoJb IS BXOJa B CUCTEMY, B KOTOPOH pas-
MEIIAIOTCS: MporpaMMa JUCIHHUILIMHBI, MaTepUallbl U JEKIIMOHHBIX W MHBIX BUIOB 3aHSATHM,
3aJ]laHusl, KOHTPOJIbHBIE BOMPOCHL.

JIaGopatopHbie 3aHATHSA 10 JUCHUIUIMHE MPOBOIATCS C WCIOJIH30BAHUEM PA3ITUYHOTO
1abopaTopHOTro O00OpYyIOBaHUS, a TaKkKe Ha JJabOpaTOPHBIX CTEHJAX-yCcTaHOBKax. Ha 3aHstuu
oOyyaromuecs: U3ydaroT (PU3HKO-XMMHUYECKYIO CYITHOCTh TEXHOJIOTUYECKHUX MPOIECCOB, KOH-
CTPYKLMU U TEXHHKY OOCIYKMBAaHHUS XMMHUYECKOW ammapaTypbl, ONPEAeNsiOT €€ BaKHEHIHe
XapaKTEPUCTHKH, OTPEACISIIOT (PAKTOPHI, BIHSIOMINE HA TPOU3BOAUTEIIEHOCTh M SKOHOMHUYHOCTh
YCTAHOBOK. TakXe CTYIEHTBl 3HAKOMSTCS C KOHTPOJbHO-U3MEPHUTEIbHBIMU PUOOpPaMu, METO-
JUKOHN M3MepeHus U 00paboTKON pe3ylbTaTOB U3MEPEHMs], IPUOOPETAIOT HaBBbIKU HAYYHOI'O HC-
CJIeZIOBaHMUSL.

Ha mpakTrueckux 3aHATHSIX CTYAEHTHI OTpalaThIBal0 HABBIKM OOOCHOBAHHOTO BHIOOpa
TEXHOJIOTHYECKOTO 00OPYAOBaHUS, ONPEEIIEHUS] €r0 OCHOBHBIX rabapUTHBIX Pa3MEpPOB U TEX-
HUYECKUX XapPaKTEPUCTHK.

B mpomecce u3ydeHUs JAUCUUIUIMHBI y4YEOHBIMHU LENISAMHU SBJSIIOTCS MEPBHYHOE
BOCHIpUATHE Yy4yeOHONW HWH(POPMalMU O TEOPETUYECKMX OCHOBAX M MPUHLHUIAX padboOThl ¢
JOKYMEHTaMH (KapThl, IUIaHbI, CXEMBl, PETJIaMEHTHI), €€ YCBOCHME, 3allOMHHAHME, a TaKKe
CTPYKTYpPUPOBAaHHE TIOJYYCHHBIX 3HAHWH W  pa3BUTHE HMHTEIUICKTYAIbHBIX  YMEHHH,
OPUEHTHUPOBAHHBIX Ha CHOCOOBI JESITEIbHOCTH DPENpOAYKTHUBHOrO Xapakrepa. llocpenctBom
UCTIOJIB30BaHUS ITHX WHTEIUICKTYaJIbHBIX YMEHUH JOCTHTAIOTCS y3HaBaHWE paHee YCBOEHHOTO
MaTepuaia B HOBBIX CUTYallUsX, IPUMEHEHHE a0OCTPAKTHOTO 3HAHUS B KOHKPETHBIX CUTYaIUsX.

JInist MOCTHIKEHUS ITUX TeNIeH HCIONB3YIOTCS B OCHOBHOM TPaJIHIIMOHHBIE WH(POPMATHB-
HO-Pa3BUBAIOIIME TEXHOJOTUM OOYYEHHsS C YUYETOM DPa3JIMYHOTO COYETaHHs MAacCCHUBHBIX (GopM
(7mexus, TabopaTopHOE 3aHATHE, KOHCYIBTAINS, CAMOCTOSTENbHAS Pad0Ta) U PETPOTyKTUBHBIX
METOI0B 00y4eHHs (IIOBECTBOBATENBbHOE H3NIOKEHHE yueOHOH HMHbOopMaIuu, o0BICHUTEIBHO-
WLTIOCTPATHBHOE M3JIOKEHHE) U JIA00OPATOPHO-TIPAKTUYECKIX METOJIOB 00ydeHHsI (BBITOJHEHHE
pacuyeTHO-rpauYecKux paboT, pacyeT XMMUYECKOT0 000PYAOBaHMUS).

VYHuBepcuteT obecredeH HEOOXOAMMBIM KOMITIEKTOM JHIICH3HOHHOTO MPOTPaMMHOTO
o0ecrieyeHus:
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— onepaunonHas cucrema Windows 7, License 49013351 YTJITY Russia 2011-09-06,
OPEN 689759252ZE13009;

- onepannoHHas cucrema Astra Linux Special Edition;

— nakeT npukiaagaeix nporpamm Office Professional Plus 2010, License 49013351 VI'JI-
TV Russia 2011-09-06, OPEN 68975925ZZE1309;

— IakeT NpuKIagHbIX mporpamm P7-Odwuc. IIpodeccnonanbHbIi;

— anTuBHpYycHas nporpamma Kaspersky Endpoint Security ans 6usneca — CtaHaapTHBIH
Russian Edition. 250-499 Node 1 year Educational Renewal License;

— onepanuonHas cucrema Windows Server. KoHTpakT Ha ycinyrd 1o HpeIoCTaBICHHIO
JUIIEH3WH Ha MPaBO UCIIOJIB30BaTh KOMITbIoTepHOE obecnieueHune Ne 067/9A ot 07.12.2020 rona;

— cuctema Buzeokonpepeniicsssu Mirapolis;

— cuctema BuaeokoHpepenticsssu [pyddmu;

— cucrema ynpasienus: ooydenneM LMS Moodle — mporpammuoe obecrieueHue ¢ OTKpbI-
TBIM Ko7ioM, pactpoctpansercs o jurneHsnu GNU Public License (rus);

— Opay3zep Yandex (https://yandex.ru/promo/browser/) — nporpammuoe obecredcHue
pacnpocTpaHseTcsl M0 IPOCTON (HEUCKITIOUUTEIHHOMN ) INIEH3UH.

10. Onucanne MaTepuAJIbHO-TEXHUYECKOM 0a3bl, He00X0AMMOM VI OCYyLIeCTBJICHUs1 00pa-
30BaTEJIbHOIO MPoIecca Mo JUCHUIINHE

Peanmzanus yueOHOTO mporecca OCyIECTBISETCS B CHEIUATBHBIX YI€OHBIX ayIUTOPHIX
YHHUBEpPCUTETA JAJISl IPOBEJCHUS 3aHATUHN JIEKIIMOHHOTO THIA, Ja0OPAaTOPHBIX 3aHITHUM, TPYIIIO-
BBIX W MHIUBHIYaJbHBIX KOHCYJIbTALUH, TEKYIIETO KOHTPOJS M MPOMEXKYTOYHOH aTTECTAILUU.
Bce aynuropun yKOMIJIEKTOBaHbI CIIEUATU3MPOBAHHON MEOENbI0 U TEXHUUYECKUMH CPEICTBaA-
MU 0OydYeHUs, CIY)KallUMHU JIJIsl TIPENICTaBlIeHHs] yuyeOHOi mHbopManun OONBIION ayTUTOPHH.
[Tpu HEOOXOaMMOCTH 0OyUaOIIUMCS MPEeAaraloTcsi Habopbl JEMOHCTPAIIMOHHOTO 000pyI0Ba-
HUS ¥ y4eOHO-HaIJIAIHBIX TOCOOUI, oOecrieunBaroIue TEMaTHUECKUE NILTIOCTPALUH.

CamocTtosTenbHas paboTa 00yJaroIMXCsl BHITOTHAETCS B CIICIUAIU3UPOBAHHON ayAUTO-
puu, Kotopasi obopynoBaHa y4eOHON MeOeNbl0, KOMIBIOTEPHOM TEXHUKON C BO3MOXKHOCTHIO
HNOJKII0UeHUs K ceTH «HTepHeT» 1 o0ecredeHneM J0CTyma B JIEKTPOHHYI0 HH(POPMAIMOHHO-
obpazoBarenbhyto cpeny YIJITY.

Ectb nmomenienue Ui XpaHeHUsI U MPOo(UIAKTUYECKOTO 00CITy)KMBaHUsI y4eOHOro 000-
pYyIOBaHUSI.

TpeGoBanus kK ayAUTOPUAM
HaumenoBanme CIICIINAaJIbHBIX HOMeH.[eHI/Iﬁ OCHaH.ICHHOCTb CIICIMUAJIbHBIX HOMCH.IGHI/Iﬁ
nu HOMCH.IGHI/Iﬁ JUJIA CaMOCTOSTECIIEHOM pa6OTBI n HOMGH.ICHI/Iﬁ JUIA CaMOCTOSTEIbHOMI pa60TLI

[Tomemienne s JNEeKUMOHHBIX 3aHA- | CTONBI U CTYNbs; paboyee MECTO, OCHAILIEHO KOMIIb-
TUH, TPYNIOBBIX M WHIUBUAYATbHBIX | IOTEPOM C BBIXOJIOM B ceTb VHTEpHET W DIIEKTPOH-
KOHCYJIbTAIIUH, TEKYIIEH U MPOMEXY- | Hyl0 HH()OPMAIMOHHYIO 00pa3oBaTeIbHYIO Cpely, a
TOYHOM aTTeCTaIlHH. TaKXke: 9KpaH, IPOEKTOP,

VYuebnas naboparopusi «Jlaboparopusi mporeccoB u
anmnapaToB XMMHUYECKON TEXHOJIOTUWY», OCHAIllEHHAs
71a00paTOPHBIMU CTOJAMH U CTYJIbSIMH, CIEIYIOIIUM
000pyJIOBaHUEM: YCTaHOBKA MO HM3MEPEHHUIO COIPO-
TUBJICHUH TPYOOIPOBOJOB, YCTaHOBKA MO (GUILTPO-
[Tomemienue nmnst 1abOpaTOPHBIX 3aHS- | BAHUIO, YCTAHOBKA MO OTCTaWBAHMIO, YCTAHOBKA IO
TN TUIPOJIMHAMUKE KOJIOHH, YCTaHOBKa 1O adcopOiuu,
YCTaHOBKA JJIsi U3y4eHHUsl paOOThl IIUKIOHA U KHIIS-
mero CJjos, YCTaHOBKa IJId HU3YYCHHA KHUHCTHUKH
CYIIKH, YCTAHOBKa Uil OIpEJeNICHUs] JEeNpPECcCHH,
YCTaHOBKA ISl M3YYEHHUs IpoIecca TeIuiooOMeHa,
BECHI JJAOOPAaTOPHBIE TEXHUYECKHUE, BEChl aHATUTHYE-
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HanmeHoBaHue crieluaJbHBIX MOMEIIECHUH
¥ IOMEIIEHUH JIJIS1 CAMOCTOSITETLHONU PabOThI

OCHAaIIIEHHOCTD CITEIUAJIbHBIX MOMEIEHNI
Y IOMETECHUH ISl CAMOCTOSATEIHHON pabOTHI

CKHC.

[Tomemienue aJjisi MpakTUYECKUX 3aHs-
TUN

Cronbl, CTynbs, KpaH, MapKepHas 10cKa, paboune
MeCTa CTYJIEHTOB, OCHAIICHbl KOMIbIOTEpPAMHU C BbI-
XOJIOM B ceTh VIHTEpHET W AJIEKTPOHHYIO HH(pOpMa-
[IMOHHYIO0 00pa30BaTeNbHYIO CPEy

ITomMemenuss A1 CaMOCTOSTEILHOU
paboThl

Croubl, CTyNbs, 3KpaH, MpoekTop. Paboume mecra
CTYJICHTOB, OCHAIIIEHbI KOMITBIOTEPAMH C BBIXOJOM B
ceThb MHTEpHET U 3JCKTPOHHYIO MH(POPMAIMOHHYIO
00pa3zoBaTeIbHYIO CPENY.

[Tomemenue uist XpaHeHuss U Tpodu-
JAKTUYIECKOTO 00CITy)KUBAHUS y4eOHO-
ro 000opyIoBaHus

Pacxonnple Matepuaiibl 1Ji1 pEMOHTa U OOCIIyKMBa-
HUS TEXHUKHU. MecTa Juist XpaHeHHust 000py10BaHUs
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