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1. O01mue moj10KeHu s

Jucnuniuna «IIpoueccsl U annmapaTbl XUMHUYECKOH TEXHOJOTHM» OTHOCUTCS K JTUC-
UIUIMHAM BapuaTUBHOM yacTH Oyoka 1 y4eOHOTro maHa, BXOZSIIErO B COCTaB 00pa3oBaTellb-
HOW mporpammbl Beiciiero oopazosanus 18.03.02 — DHepro- u pecypcocOeperaronme mporeccs
B XMMHUYECKOM TEXHOJIOTUU, HEPTeXuMun u OuorexHonoruu (nmpopuns — OxpaHa oKpyKarouei
CpeJbl U PAllMOHAIBHOE UCII0Ib30BaHUE IPUPOAHBIX PECYPCOB).

HopmatuBHO-MeTOmMueckon 06a30it s pa3paboTku pabodeil mporpaMMbl y4eOHOM JucC-
uIuHEL «[Ipolteccrl U anmapaThl XUMHUYECKON TEXHOJIOTUN) SIBIISTFOTCSI:

o ®denepanbubiii 3aKk0H «O0 oOpazoBanuu B Poccuiickoit denepariuny, yTBepKIACHHBIN
npuka3zoM MunoOpuayku P® Ne 273-03 ot 29.12.2012;

e [IIpukaz Munobpuayku Poccum Ne 301 ot 05.04.2017 r. O6 yTBep)KIeHUU TOPsIKA
OpraHu3allii ¥ OCYIIECTBICHHS O0pa30BaTENbHON NESITEIBHOCTH 1O 00pa30BaTEIbHBIM IPO-
rpaMMaM BBICIIEro OOpa3oBaHMs - IporpamMmam OakajlaBpuara, Iporpammam CIelHaIuTeTra,
porpaMMaM MarucTpaTypel.

o @enepasibHBIN rOCyIapCTBEHHBINM 00pa30BaTEIbHBIA CTAHIAPT BBHICHIETO 00pa30BaHUS
(®T'OC BO) no namnpasnenuto noarotoBku 18.03.02 «Quepro- u pecypcocdeperaromme mpo-
[[ECChl B XMMHMUYECKON TEXHOJIOTUH, HEPTEXUMUN U OMOTEXHOJOTHUH» (ypOBEHb OakalaBpuar),
YTBEPKISHHBIN NprkazoM MuHHCTEpCTBA 00pa3zoBanus U Hayku PD Ne 227 ot 12.03.2015;

e VYyeOHbIE TUIAaHBI 00Pa30BaTENBHON MPOTrpaMMbl BBICHIETO 00pa30BaHUs HApaBICHUS
18.03.02 — DHepro- u pecypcocOeperarIme mporuecchl B XMMHUIECKONH TEXHOJIOTHH, HeTeXu-
Muu U GuorexHonoruu (mpoduinb — OxpaHa OKpyKarolel cpebl U paloHaIbHOE UCIIOJIb30Ba-
HHUE MPHUPOJHBIX PECYPCOB), MOJATOTOBKH OaKaJlaBpOB IO OYHOW M 3a049HOI (GopmaM oO0ydeHHS,
onobpennslii Yuenoim coBetoM YIJITY (mpotokon Ne6 ot 20.06.2019) u yrBep)aeHHbBIN pek-
topom YTJITY (20.06.2019).

Obyuenne o obpazoBatenbHoit 18.03.02 — DHepro- u pecypcocbeperaromune mporecchl
B XMUMUYECKOW TEXHOJIOTUH, HepTexumun U OuorexHosoruu (mpodmis — OxpaHa oKpyKaromei
Cpelbl U palroHaIbHOE HCIOJIb30BAaHUE MPUPOIHBIX PECYpPCOB) OCYIIECTBISETCS HAa PYCCKOM
SI3BIKE.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJILTATOB 00y4YeHHs MO JUCIUILIMHE, COOTHECEHHBIX
¢ IVIAHMPYEMBIMH Pe3yJIbTATAMH O0CBOCHHS 00pa30BaTeIbHOM MPOrpaMMbl

[TnanupyeMbIMU pe3ylbTaTaMu OOy4YEeHHS MO TUCHUIUIMHE SBJSIOTCS 3HAHUS, YMEHHS,
BJIQJICHUS W/WJTU OTIBIT ICATEIHHOCTH, XapaKTEPHU3YIOIIUE ITAIBI/yPOBHU (POPMUPOBAHUS KOMITE-
TEHIUI 1 00ecreYnBaroIINe JOCTHKEHHE TIAHUPYEMbIX Pe3yJIbTaTOB OCBOCHUS 00pa3oBaTelb-
HOM IIPOrpaMMBI B LIEJIOM.

Leab ocBoeHUs] TMCHUNIMHBI — O3HAKOMIICHHE OOYYaIOIIUXCS C OCHOBAMU KOHCTPYK-
[IUH XUMHYECKOTO 000pYI0BaHMs, TPUBUTHE HABBIKOB BBIMTOJIHEHUS PACUETOB, MCIIOIH30BAHUS
KpUTEpUATBHBIX 3aBHUCUMOCTEH B TPOIECCEe pEelIeHHs 3aqad TeIjio- U MaccooOMeHa, BhIOOpe
XUMHUYECKHX arperaToB IMPH COBEPIICHCTBOBAHMH TEXHOJIOTHYECKUX IPOIECCOB C IMO3HMIIAN
DHEPro- U pecypcocOepeskeHus, MUHIMH3AIIUN BO3ICUCTBUS HA OKPYKAIOIIYIO CPEy.

3agauyu QM CHUIIMHBI:

— mproOpeTeHrne HEOOXOAMMBIX 3HAHUHN MO OCHOBHBIM TE€XHOJOTHYECKHM IpoIeccaM U
000pYyIOBAaHHUIO JIJIs1 PEIICHHS 3374 MPOGeCCHOHATBHOM IeATeTLHOCTH,

— OBJIQJICHHE METOJaMH pacueTa MaTepUaIbHOTO M TETIOBOTO 0allaHCOB OCHOBHBIX XU-
MHUKO-TEXHOJIOTHYECKUX MPOIIECCOB;

— ¢opMupoBaHHE HaBBIKOB BBITIONHEHHUS pacdyeTa OCHOBHBIX arperaroB Mpu
COBEPIIICHCTBOBAaHUHN TEXHOJIOTHUYECKUX TPOIECCOB C MO3UIMI YHEPTO- U PECYpCOCOSPEKEeHNUS,
MUHUMU3AIUU BO3JACHCTBUS Ha OKPYKAIOIIYIO CpeNy;

— pa3BUTh HABBIKK COOpa W aHaAIM3a WH(OPMAIMN, UCXOIHBIX JaHHBIX I IPOSKTUPOBaA-
HUS TEXHOJIOTUYECKUX YCTAHOBOK U aHAIIM3€ TEXHOJIOTHYECKOTo Impolecca.
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IIpouecc u3yyeHusi AUCHMUIIMHBI HANpaBJ/ieH HAa (opMHUPOBaHHUE CJIeIYIOIIUX MPO-
(eccHOHATBHBIX KOMIIETEHIIUI:

— IIK-2 ciocoOHOCThIO YUaCTBOBATh B COBEPIICHCTBOBAHUN TEXHOJIOTMYECKHUX IPOIIEC-
COB C TIO3UIIMI 2HEPro- U pecypcocOepekeHrs, MUHUMH3AINHA BO3JICUCTBUS HA OKPYKAIOIIYIO
cpeny;

— IIK-9 crnocoOGHOCThIO aHATM3UPOBATh TEXHOJIOTHYECKUN MPOIecC KaK O0bEKT yrpas-
JICHUSL.

B pe3yJsibTare n3yuyeHus JUCHUINIHHBI 00YYAIOMIACS I0JIZKEH:

3HATH:

— 0a30BBIC 3aKOHOMEPHOCTH TUIPOMEXAHUUECKUX, TeIUIO- U MAaCCOOOMEHHBIX TPOIIECCOB
U MIPUHIIUIIBI UX MOJICITUPOBAHMS, OCHOBBI PACUETOB allapaToB IS OCYIIECTBICHHUS dTHX TPO-
[IECCOB, TEOPHIO (PH3UIECKOTO MOJICITUPOBAHUS MPOLIECCOB XUMUYECKOI TEXHOJIOTUH,

— pa3zeyicHHue XUJIKHX W Ta30BBIX HEOJHOPOIHBIX CHUCTEM, MEPEMEIINBAHUE B KUIKHX
cpenax;

— TEIUIOBBIC MPOLIECCHl U allaparhl: OCHOBBI TEOPUU TEpEeIayd TEIUIOTHI, IPOMBIIUICH-
HBIE CIIOCOOBI IIoaABOJa U OTBOJAA TCILJIA K XUMHUYECKOU arraparype;

— MaccoOOMEHHBIE TIPOIIECCHI M alliapaThl B CUCTEMax CO CBOOOIHOM IpaHHIIed pa3zierna
¢a3: OCHOBBI TEOPUU MACCOTIEpEaur U METOBI pacueTa MacCOOOMEHHOM ammaparypsl (abcop0-
IS, IEPETOHKA M PEKTHU(PHUKAIINS, SIKCTPAKIIHS);

— MaccoOOMEHHBIE TIPOIIECCHI C HETIOABHKHON TTOBEPXHOCTHIO KOHTaKTa (a3: axcopouus,
CyIIIKa, HOHHBIA OOMEH, PaCTBOPEHUE U KPUCTAIUIN3ALINS; MEMOpaHHbBIE MPOIECChl XMMUYECKOM
TEXHOJIOTHUH.

yMeThb:

— OIPCACIATL XapaKTCP ABMIKCHUA )KI/II[KOCTef/’I U Ta30B,

— pacCcUUTHIBATh OCHOBHBIC XaPaKTEPUCTUKH MPOIIECCOB TEILIO- U MAacCOTEPEIauH;

— QHAJIM3UPOBATH TEXHOJIOTUYECKUE TIPOLECCHl U PEKUMBI paOOThI JEHCTBYIOIIUX IIPOU3-
BOJICTB;

— aHAJIM3UPOBATH U KOPPECKTUPOBATH TCXHOJIOTHYCCKUEC MMapaMCTpa pas3IMYHbIX XUMHKO-
TEXHOJIOTHYECKHUX MPOIIECCOB MPU COBEPIICHCTBOBAHWU TEXHOJIOTHYECKHX MPOIECCOB C MO3U-
[IUH SHEPTO- H PECypPCcOCOCPeKeHIS,, MUHUMHU3AIMHA BO3JICHCTBHUS HA OKPYIKAIOIIYIO CPEy;

BJIA/IETH.

— HaBBIKAMU aHAJIN3a U COBEPIICHCTBOBAHMSI TEILIO- U MACCOOOMEHHBIX IPOIIECCOB C TI0-
3MIIMU HEPTO- U pecypcocOepexeHns;

— HaBBIKAMH PACUCTOB U ONPCACIICHHNA OCHOBHBLIX IMApaMCTPOB U KOJMYCCTBCHHBLIX Xa-
PaKTEPUCTHUK MPOLIECCOB.

3. MecTo AMCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Jlannast yaeOHasi TUCITUIIIMHA OTHOCUTCS K 00sI3aTeNbHBIM JUCHUIUIMHAM BapUATHBHOM
yacTu Oyioka 1, 4To 03HauaeT (HOpMHUpPOBAaHHE B Tpollecce OOyueHus y OakajiaBpa OCHOBHBIX
npoecCHOHANBHBIX 3HAHUN M KOMITIETEHITUHI B paMKaX BRIOPAHHOTO MPODHIISL.

OcBoeHre MaHHOW TUCIUTLUIMHBI SBISIETCS HEOOXOIMMON OCHOBOW IS TOCIEAYIOIIETO
uzydenus quctumianH OITOIT u HanucaHus BBIMTYCKHOM KBATH(DUKAITMOHHON paObOTHI.

Hepe‘teHb 06607/161114861701/{41/[)@ conymcemeyruwux u obecnevusaemvlx ducuunﬂuﬂ

ObecneunBaronye ConyTcTByIOUINE ObecnieunBacMEbIe
TIpHUKIaTHAT MEXaHHKA TexHomorus pexynepanum ra3oBbix
BEIOPOCOB
ITpoMbIiieHHAs SKOJIOTUS TexHoIOTHS BOAOIIOATOTOBKH
[Tpon3BoACTBEHHAs MTPAKTUKA 110 BenTumnanus, KOHIUIMOHUPOBAHUE
TIOJIYUYCHUIO HpO(I)CCCI/IOHaHBHBIX 1 OUMCTKA BO3yXa
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YMEHUH U OmbITa TPOPECCHOHAIB-
HOU NeATEIbHOCTH

TexHoJIorns OYUCTKNA CTOYHBIX BOJ

TexHoaorus OCHOBHBIX IMPONU3BOJACTB
W IIPOMBIIIJICHHBIC BBI6pOCBI

VYrpagneHnue u opraHu3aius OXpaHsbl
OKpYKarollen cpeibl

PacdeThl XUMHKO-TEXHOJIOTHISCKHUX
ITPOIECCOB

MonenupoBaHue SHEPTO- U PECypco-
cOeperarInux MpoIecCOB B XMMHYE-
CKOH TeXHOJIOTUH, HEPTEXUMUU U
OHMOTEXHOJIOTHH

BeimonHenue, moiroToBKa K mporie-
Jype 3aIIUTHI U 3aIIUTa BBITYCKHOM
KBATHM(UKAITMOHHON PabOThI

VYKa3zaHHbIE CBSI3M JUCLUIUIMHBI AA0T 00YYaIOLEMYCsl CUCTEMHOE MIPEICTABICHUE O KOM-
IUIEKCE M3Yy4aeMbIX AMCUUILIMH B cooTBeTcTBUM ¢ PI'OC BO, uyTto obecneunBaer TpedyeMblii
TEOPETUYECKUH YPOBEHb M NPAKTUYECKYIO HAlpaBJIEHHOCTh B CUCTeME OOydeHus u Oyaymien
JESITEIbBHOCTH BBIITYCKHHKA.

4. O0bem AUCHUIIJIMHBI B 3a4Y€THBIX €IMHUIAX ¢ YKA3AHUEM KOJIUYECTBA AKAACMHUYCCKUX
aC0B, BLIICJICHHBIX HA KOHTAKTHYIO pa60Ty oﬁyqammnxca C mpemnoaaBaTe/ieM

(o BUAaM y4eOHBIX 3aHATHI) U HA CAMOCTOATEILHYI0 padoTy 00y4yaloummxcst

OO61ast TPyI0eMKOCTh JTUCIUATITMHBI

S e e Bcero akageMHUyecKux 4acoB
ouHasi popma 3ao04yHas popma
KonTakTHas padoTa ¢ npenogaBarenemM™: 86 20
nexiuu (J1) 32 8
npaktudeckue 3anstus (I13) 18 4
nabopatopHbie paboTsl (JIP) 36 8
UHBIE BHJIbl KOHTAKTHOM paboTHI - -
CamocTtosiTeibHas padoTa 00y4alOIIMXCH: 130 196
U3ydeHHe TEOPETUIECKOT0 Kypca 24 63
MOJIFOTOBKA K TEKYIIEMY KOHTPOJIIO 40 90
KypcoBast paboTa 30 30
IIOJArOTOBKA K MPOMEXKYTOYHOM aTTeCTalluu 36 13
Bua npoMexyTo4yHOM aTTeCTALIMHA: 3a4eT C OLEeHKOI, 3a4eT C OLEHKOI,
IK3aMeH IK3aMeH
OO011ast TPY/10€MKOCTh 6/216




*KonTakTHast paboTa 00y4Jaromuxcs ¢ MpenoaBaTesieM, B TOM YHCie ¢ IPUMEHEHUEM TUCTAHIIMOHHBIX 00pa3oBa-
TEJBHBIX TEXHOJIOTUH, BKIFOYACT 3aHATHUS JICKIIMOHHOTO TUNA, U (MIIH) 3aHATHS CEMHHAPCKOTO THIIA, JA0OPaTOPHEIC
3aHATHUS, U (WIK) TPYIIIOBBIC KOHCYIBTAINH, U (WIH) HHIUBUAYAIBHYIO paboTy 00YYaromerocs ¢ MpernoaaBaTeliem,
a TaKXXe aTTCCTAIMOHHBIC MCIBITAHUS MPOMEXKYTOUHOW arTectaiui. KoHTakTHas paboTa MOXKET BKIIOYATH WHBIC
BUJII Y4eOHOW JEATeNIbHOCTH, TpelyCMaTpUBaIOIUe TPYNIIOBYI0 M MHAMBUAYaJIbHYIO paboTy OOydarommxcs c
npenojaBareneM. Yackl KOHTAaKTHOW paboThl omnpenessoTes [lonoxkeHneM 00 OpraHM3alMy W MPOBEACHUU KOH-
TaKTHOW paboThI MpH peanu3alu 00pa30BaTEIbHBIX MPOrPAMM BBICIIETO 0OPa30BaHUS, YTBEPKICHHBIM Y YCHBIM
coseroM YIJITY ot 25 despans 2020 roxa.

5. CoaeprxaHue JUCHHMILINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHHeM OTBeJeHHOI0 Ha HUX KOJINYeCTBAa aKaJeMHYeCKHX YacoB

5.1. TpynoemkocTh pa3iaeioB AUCHUNIHHBI

o4yHasi popma o0OyueHust

Bcero
No HanmenoBanue paznena CamocrosTenbpHas

JI 113 JIP KOHTAaKTHOM
/1 UCLMIDIAHEL pabota
paboTsI

1 | OcHOBHEIC ITIOHATHS U 3aKOHO-
MEPHOCTH Kypca MpOIeCcCOB U
anmnapaToB XUMHUICCKOU TeX- 8 10 9 26 26
HOJIOTHH. ['uapaBivka u THI-
PaBIMYECKHE MAITMHBI

2 | 'magpoMexaHUYeCKHe MpoIiec-

8 8 9 26 26
ChI W aIlaparbl
3 | TemnoBele mpoLEeCcCHl U alma-
pol 8 - 9 17 6
patbl
4 | MaccooOMeHHBIE IPOLIECCHL U
pon 8 - 9 17 6
armnaparsl
HToro no pasgenam: 32 18 36 36 64
IIpoMexyTouHas aTTecTalus - 36
KypcoBas pabota - - - - 30
Bcero 216
3a04yHas popmMa 00ydeHust
Ne HaumenoBaHue pa3aena Boeno CaMocTosTelnpHas
" Lo JI 113 JIP KOHTaKTHOM
/I JIUCIUIUTAHEI pabota
padoTsI

1 | OcHOBHBIE TOHATHS U 3aKOHO-
MEpPHOCTH Kypca IPOLIECCOB U
anmapaToB XUMHYECKOU TeX- 2 - 4 6 46
Hojoruu. ['mapasnuka v Tua-
PaBIMYECKHE MAIIUHBI

2 | l'mapoMexaHnvecKue mporec- 2 i 4 6 16
CBI U anmapaThbl
3 | TemoBBIC MPOIIECCHI | aITITa- 2 9 ) 4 31
patsl
4 | MaccooOMeHHBIE TIPOIIECCH 1 2 9 ) 4 30
armapaThsl
Hroro no paznenam: 8 4 8 20 153
ITpomMexyTouHas aTTecTanus - 13
KypcoBas pabota - - - - 30
Bcero 216




5.2. Conep:xkanue 3aHATHH JIEKIITHOHHOTO THIA

1. OcHOBHBIE IOHATHS ¥ 3aKOHOMEPHOCTH Kypca POLecCOB U ANNapaToB XUMHYe-
ckoii TexHoJoruu. 'mapaBiuka u ruipaBiInyecKre MalIuHbI

1.1 Ilpeomem u 3a0ayu Kypca.

[Ipenmer u 3agaun kypca. Knaccudukainus ocHOBHBIX MpoueccoB. OOIIe MPUHIUIBI
pacueTa MpoIeCcCOB U ammapaToB. MaTepuanbHBIH M SHEPreTUYecKuil Oananchl. [IBuxkymias cu-
J1a, CKOPOCTh M HHTEHCHUBHOCTH Inporiecca. OCHOBHOE ypaBHEHHE Ipoliecca.

1.2 I'vopocmamuxa.

I'unpocratuka. 'mapocratnyeckoe AaBiIeHHE M €ro OCHOBHBIE CBoicTBa. OCHOBHOE
ypaBHEHHUE ruapocTtatuku. 3akoH Ilackans. Hekoropble yacTHbIE NPUIOKEHUSI OCHOBHOI'O YpaB-
HEHUS TUJIPOCTATHKHU.

1.3 I'uopoounamuxa.

Iunponunamuka. [ToHsTHE BA3KOCTH KUIKOCTH, MTHOBEHHOU M CpeIHEl CKOPOCTH, pac-
X0/1a KUAKOCTH. YPaBHEHHUE pacxojia U HEPa3phIBHOCTH MOTOKA B MHTETrpaibHOU (popme. OnbIT
Pefinonpaca. XapakTepucTuka pexXHMMOB JABHKeHUs kunakoctedl. Kputepuii PeitHomnbaca u ero
(bu3nYECKU CMBICI.

VYpaBaenne bepHymnu 1 uaeaabHOM U peaibHOM KUAKOCTH. [ HapaBinueckue compo-
TUBJIEHUS B TpyOonpoBoaax. Pexxumel TpeHUst )KuakocTeil. MecTHbIE CONPOTUBIICHHUS.

1.4 Ocnosvl meopuu nooodus.

OcHoBbl Teopun nogodus. dusnueckoe U MaTEMaTUYECKOE MOJIETUPOBAaHUE. Y CIOBUS U
TEOpPEMBI OA00US.

O6pabotka nuddepeHnnanbHOro ypaBHeHus aprwkeHuss HaBpe-CTokca mMeTomamu Teo-
pun moao6usi. OCHOBHbIE KPUTEPUU THAPOIUHAMUYECKOTO 01001 U UX (PU3MYECKU CMBICTT.

I'unpaBnuueckrue MamMHbL Ui MEPEMEIICHUs] )KUIKOCTEH, CKaTUs U MepeMELeHUs Ta-
30B. Hacocel. OcHoBHBIE TapaMeTpbl HacocoB. KoncTpykunu HacocoB. KaBuranus.

KommpeccopHbie MaluHbL. Y CTPOMCTBO BEHTUIIATOPOB M KoMnpeccopoB. [lapauiensHoe
Y TI0CJIEI0BATENIBHOE COEMHEHUE TMIPOMAIINH.

I'inpaBnuueckre MalIMHbI

2. I'mppoMexaHHYecKHe MPOLECCHl U ANNAPAThI

2.1 Pazoenenue HeoOHOPOOHBIX cucmem

ITonsTe HEOAHOPOAHOM cUCTEMBI. PU3NYECKUE OCHOBBI Pa3JeJICHNs] HEOIHOPOAHBIX CH-
CTEM IOJ1 IeUCTBUEM CHJIBI TsKecTU. CKOPOCTh OCaKJEHHS B YCTAaHOBUBLIEMCS PEKHUME. 3aKOH
Crokca.

Meton Jlsmenko. CTecHeHHOE ocaxaeHue. MaTepuanbpHblil OajgaHc mpolecca pasjerne-
Hus. KOHCTPYKIIMM OTCTONHUKOB.

®u3nYeCcKue OCHOBBI MOKpPOM OYMCTKHM Ta30B. KoHCTpykuuu ammapaToB Uisi MOKpPOH
OUYHUCTKH.

®dusnyeckue OCHOBHI (punbTpoBanus. [[Bumxymas cuna ¢unsTpoBanus. duddepenuu-
aJbHOE ypaBHeHUE GribTpoBaHus. KOHCTpyKIIMU GUIBTPOB.

®duznyeckrue OCHOBBI Mpoliecca pa3aeaeHus] HEOJHOPOIHBIX CUCTEM MO/ ACHCTBUEM LIEH-
TpoOe)HON cuiibl. [IpHHIKIT TEHCTBHUS OTCTOMHBIX U (DMIBTPYIOMIMX LEHTPU(YT, cenapaTopoB.
®daxTop pa3aencHus U UHAEKC IPOU3BOAUTENbHOCTH. KOHCTPYKIIMHN LIMKJIOHOB M LIEHTPUQYT.

@u3nYecKue OCHOBBI NIEKTpoOcaxaeHus. Pacuer ckopoctu anekrpoocaxneHus. Kon-
CTPYKLHUU 3JIEKTPOPHUIBTPOB.

2.2 Ilcesoooocudicenue 1 nHe6MOmpanHcnopm

I'unpoauHamuka 3epHUCTHIX MaTepuasioB. ['uapoanHaMudeckasl KapTUHA MCEBI00KIKE-
HusA. OCHOBHBIE NTApaMETPhl KUIIAIIETO C10s. AnnapaThl KUIISIIEro CIO0s.

2.3 llepemewusanue 6 HCuOKux cpeoax.

@du3nuecKue OCHOBBI MEPEMEIINBAaHUS B XKHUAKHX cpefax. CrocoObl mepeMernBaHus.
KoHcTpyKnn MexaHn4eckux Memanok. XapakTepucTHKa peXuMoB nepeMmemuBanus. [lonstue
paboueil ¥ MyCKOBOW MOIITHOCTH.



3. TenJioBbIe MPoOLECCHI U ANMNAPATHI

3.1 Qusuyeckue 0CcHOBbI MENTOBBIX NPOYECCOS.

TemnoBele npouecchl. [loHsATHE TemIepaTypHOro MOJS M TEMIEPATypHOro I'paJHMEHTA.
dusnyecKkue 0OCHOBBI IIEPEHOCA TEIIOTHI MPOCTEHIINMYU CIOCO0aMU: TEIIONPOBOIHOCThIO, KOH-
BEKLMEH, TEIUIOBBIM M3JIydeHHEM. TernoBoil 3akoH Dypsbe.

dusnueckue OCHOBbI KOHBEKTHMBHOIO TemiaooOMeHa. Temnoornada. J[Bumkymas cuiia u
yYpaBHEHHUE TEIUIOOTJA4YU. Y paBHEHNE KOHBEKTUBHOI'O TEINIOOOMEHA B IBUXKYLIEICS cpese.

OCHOBHBIE KpUTEpUHU TEIUIOBOrO Moaodus. TemnooTnada mpu BBIHYXKIEHHOM U ecTe-
CTBEHHOM JIBUKEHUU TEIUIOHOCUTENS], KOHJIEHCAIIUM U KUIIEHUU.

dusnueckue OCHOBHI Terulonepeaayu. [IBHxyias cujla U ypaBHEHHUE TeIUIoNepeaayH.
CxeMblI IBIKEHUS TEIUIOHOCUTENNeH. TeruioBbie 6amanchl. XapaKTepUCTHKAa OCHOBHBIX CIIOCOOOB
HarpeBaHus. KOHCTpyKIMM TEMI00OMEHHBIX aIlnapaToB.

3.2 Buinapusanue.

@dusnueckue OCHOBbI BblapuBaHus. CyIIHOCTh OJHOKOPIYCHOTO U MHOTI'OKOPITYCHOT'O
BbIlIapuBaHus. MaTepuanbHbli U TEII0BOM OajJaHChl OJJHOKOPITYCHOTO BhIIIAPUBAHUSI.

CxeMbl MHOTOKOPIIYCHOT'O BbINIapuBaHus. TemmepaTypHble NOTEpU IPU BbINAPUBAHUU.
[Tone3nast pa3HOCTH TEMIIEpATyp, ONPENEICHUE ONTUMAIBHOIO YHCIa KOPILyCOB MHOIOKOPITYC-
HOW ycTaHOBKM. KOHCTpyKIIMM anmnaparos.

4. MaccooOMeHHbIe TPoLecChl M aNNapaThl

4.1 Quzuueckue 0cHoO8bl MACCOOOMEHHBIX NPOYECCOS.

Knaccudukanus oCHOBHBIX MacCOOOMEHHBIX mporeccoB. Pu3ndeckre OCHOBBI MacCoIIe-
pellaun: OCHOBHBIE MOHATUA U onpezeneHust. CrocoObl BhIpakeHus: KoHLeHTpauui ¢a3. OcHoB-
HBIE 3aKOHBI CTATUKH Maccornepeaayu. JluarpaMMbl paBHOBECHSL.

OcCHOBHbIE 3aKOHBI KHHETUKU Maccolepeiaul, MaTepuaabHbIi OanaHc.

JIBmkymiasi cujia Maccolepefaud U €€ pacuer. YpaBHEHHME Maccolepeadd, aJIuTHB-
HOCTh (pa30BbIX comnpoTuBieHui. Audpdy3snonnoe nogodue. OnpeneneHne OCHOBHBIX pa3MepoB
MacCOOOMEHHBIX alIapaToB.

4.2 Abcopoyus

®dusnyeckue OCHOBbI abcopOuuu. MaTepuanbHbI U TEMJIOBOM OanaHChl HacaJO4YHOTO
abcopbOepa. BiusHue ynenbHOro pacxoja adbcopbeHTta Ha rabapuTHbIe pa3Mmepsl annapara. Kon-
CTPYKLUUHU PEKTUPUKALNOHHBIX U aOCOPOLIMOHHBIX KOJIOHH.

4.3 Ilepezonxka.

®dusnyeckrue OCHOBBI MEeperoHKU. Cxembl MPOCTON MEPErOHKU U MEPETOHKHU C BOJSHBIM
napom, MaTepHajbHbIN OanaHC U ONpe/IeleHne pacxo/ia napa Ha IeperoHKy.

HenpepriBHast u nepuogudeckas pektupukanys. MexaHusMm B3auMoJIeHCTBUS (pierMsl u
napa Ha KOHTaKTHBIX YCTPOWCTBaxX KOJIOHH. MaTepHaiabHbIN OanaHc, MOCTPOCHUE pabodMX JIH-
HUH, OIpe/ie]IeHNe TEOPETUUECKOr0 U AEMCTBUTENBHOIO YHCia Tapeiaok. BiusHue ¢iaermMmoBoro
quciaa Ha paboTy KOJIOHH.

4.4 Cywka.

dusnueckue ocHOBHI CymKd. CBOMCTBa BIaKHOTO BO3yXa, OCHOBHBIE MapaMeTpbl J-X
auarpammbl.  MaTepuanbHBIM U TEMJI0BOW OajaHChl KOHBEKTUBHOM cymiku. KuHeTHka, IBUXKY-
masi CHjla 1 MeXaHu3M CyIIKH. M300paXkeHne mpoleccoB CyIIKU Ha J-X TuarpaMmme, omnpejaese-
HUE HEOOXOAMMOT0 KOJIMYECTBA BO3/1yXa U TEIIOTHI.

4.5 Ilpoyeccwvt maccoobmena ¢ ghuxcuposannoll epanuyeti pazoena ghas.

[Tpomeccst MaccooOMeHa ¢ (hDUKCHpPOBAaHHOW TpaHHIEH paszaena ¢as. AmcopOrwus, HOH-
HbIE 0OMEH, SKCTparupoBaHUE U PACTBOPEHME, KPHCTAIU3AIMs, MeMOpaHHble mpouecchl. O0-
11ast XapakKTepUCTHKA MPOIIECCOB U 00JacTH MpuMeHeHus. dusndeckre ocHOBBI agcopounu. Oc-
HOBHBIE BHJIbI IPOMBIIIUICHHBIX aJICOPOEHTOB U MX XapakrepucThka. CTaTuka U AMHAMHUKA af-
copb6uuu. Konctpykiuu ancopOepoB: ¢ HEMOIBUKHBIM U TICEBA00KUKEHHBIM CII0€M COpOEHTa.



5.3. Tembl 1 (popMBbI 3aHATHII CEMHUHAPCKOI0 THIIA

Y4eOHBIH MIIaHOM IO TUCITUTUIMHE IPETyCMOTPEHHI J1a00

PAaTOPHLIC U MTPAKTUYCCKUC 3aHATUSA

dopma KonmnuecTBo akagemuye-
Ne HanmenoBanue pasaciia AMCUUIINHBI (MO[[yJ'IH) IpOBCACHUA CKHX 9aCOB
3aHATHUA OYHOC 3a049YHOC
Paznen 1. I'mapaBiuka ¥ ruIpaBInyeCcKUe Mallu-
1 | BB (rema: 1.3 T'mapomunammka) OnpenencHue | jgabopaTop- 9 4
TUIPABIMYECKUX CONPOTUBJICHHUN TpyOOmpoBo- | Has pabora
JIOB
2 Paznen 1. 'unpaBnuka ¥ ruApaBInyecKUe Mallu- | MPaKTHYe- 10
uel (Tema: 1.3 'mapoannamuka) cKas pabota
Paznen 2. 'mppoMexaHuueckue Mpouecch U am-
3 | Tapartsl (tema: 2.1 Pa3neneHue HEOAHOPOIHBIX | JabopaTop- 2 2
cucreM) HMcciemoBaHne KHHETHKH OC@KICHHS | Has paboTa
TBEP/BIX YaCTHII B BSI3KOH cpejie.
Paznen 2. 'mapomexaHnveckue MpoOIECcChl U arl- HDAKTIe
4 | mapatel (Tema: 2.1 Pa3neneHue HEOAHOPOIHBIX p 2 -
ckas paborta
CHCTEM)
Paznen 2. 'mppoMexaHuueckue mpolecch U am-
g | Mapartsl (tema: 2.1 Pa3neneHue HEOAHOPOIHBIX | JabopaTop- 2 9
cucrem) MccnenoBanue mnpouecca GuiIbTpoBaHus | Has paboTa
Ha dJIEMEHTe BaKyyM-GuibTpa.
Paznen 2. ['mapomexaHudeckue MpoIECcChl U arl- DAKTIE
6 | maparel (Tema: 2.1 Pa3geneHne HEOIHOPOIHBIX P 2 -
ckast pabora
CHCTEM)
Paznen 2. I'mapomexaHuyeckue Mpouecchl U am-
nabopaTop-
7 | maparel (tema: 2.2 IlceBHOOXKIKEHHE WU TTHEB- Has paGora 2 -
motpancnopt) MccaenoBanue paboThl IUKIOHA p
Paznen 2. ['mapomexaHuveckue MpoOIECChl U arl-
g | Taparel (tema: 2.2 TlceBmoOoXXKMKeHHE U THEB- | Jaboparop- 3
motpancnopT) MccnenoBaHue THAPOJWHAMUKH | Hasi paboTa
KHIISIIIIETO CIOSI.
Paznen 2. ['mapomexaHudeckue MpoOIECChl U arl-
MpaKTUYe-
9 | mapatsl (tema: 2.2 IlceBroOXMKeHHE M ITHEB- 4 -
ckas paboTa
MOTPAHCIIOPT)
Pasznen 3. TemnoBsle mpolieccsl U anmapartsl (Te-
10 | M& 3.1. ®u3nyeckue OCHOBBI TEIUIOBBIX MpoIEec- | JiabopaTop- 4
coB.). Omnpenencare kKo3((uUIMEHTa Terionepe- | Has padboTa
Ja9¥ B KOXKYXOTPYOUaTOM TEMI000OMEHHUKE
Paznen 3. TermoBble mporiecchl U ammapaTsl (Te-
nabopatop-
11 | ma: 3.2. Bemmapuanue) OnpezeneHue Temiepa- s DaGoTa 5 -
TYPHBIX JACTPECCUIl paCTBOPOB P
12 Paznen 3. TermoBble mporiecchl U ammapaTsl (Te- | MpakTHde- 9
ma: 3.2. BeimapuBanue) ckas paboTa
Paznien 4. MaccooOMeHHbIE MPOLIECCH U arnmnapa-
Tol (Tema: 4.1. ®@u3znyeckue OCHOBBI Maccoo0-
nabopatop-
13 | meHHBIX TIpolieccoB) McciemoBaHue BIMSHUS s DaGoTa 3 -
CKOPOCTH ra3a B IUICHOYHOM a0copOepe Ha Belu- P
qrHy K03 PUIeHTa Macconepeiayu
14 Paznen 4. MaccooOMmeHHBIE TIpoIIecCHl U anmapa- | jgabopatop- 3
Thl (Tema: 4.2. Abcopbuust) MccnenoBanue run- | Has pabora

10




dopma KoanuecTBo akagemuue-
Ne HanmenoBanwme paznena IUCIUILIHHEL (MOIYJIS) IIPOBEICHUA CKMX 4aCOB
3aHATHA OYHOC 3a049YHOC
POIMHAMUYECKOTO pekrMa paboThl HACATOYHOM
Y TapeabyaToON KOJOHHBI
Paznen 4. MaccooOMeHHBIE MTPOIIECCHI U ammapa-
nabopaTop-
15 | To (Tema: 4.4. Cymika.) MccnenoBanue KHHETUKH Has paGora 3 -
CYIIKH B KOHBEKTUBHOM CYIIMIIKE p
Paznen 4. MaccooOMeHHBIE TIPOIECCHI U armapa-
MpakThye-
16 | o1 (Tema: 4.4. Cymika) ITocTpoeHue auarpaMmbl - 2
cKkas paborta
Pam3una
Hroro: 54 12

5.4. leTaau3anusi CaMOCTOATEJIbHOH padoThI

HaumenoBanue pa3nena

Bujg camocTositensHOM

TpynoeMKocTs, yac

Ne
JTUCIUTUTAHBL (MOJTYJIS) padoThI O4Has 3a04Has
Paznen 1. 'uapaBiuka u ruapaBiu-
A AP AP IToaroroBka
1 | geckue mammubl (Tema 1.2 I'mapocra- 10 16
K TECTOBOMY KOHTPOJIIO
THKA)
[ToaroroBka K ompocy 1o
Paznen 1. ['mapaBnuka u ruapaBiiu- A pocy
TeMe JJa0OpPaTOPHBIX pa-
2 | yeckue mamunbl (Tema: 1.3 Tumpo- 16 30
00T, MOJArOTOBKA K Te-
JMHAMHUKA)
CTOBOMY KOHTPOJIIO
[ToaroroBka k onmpoc
Paznen 2. ['mapomexaHudeckue mpo- A 5 p X
10 TeMe J1abopaTOpHOM
3 | mecchl u ammapatsl (Tema: 2.1 Pazne- patop 18 26
paboThl, TOJATOTOBKA
JIEHUE HEOHOPOIHBIX CHCTEM)
K TCCTOBOMY KOHTPOJIO
[Togroroska k onpoc
Paznen 2. I'unpomexanuueckue mnpo- A pocy
M0 TeMaM J1abopaTOPHBIX
5 | meccol u ammapatsl (Tema: 2.2 Ilces- 8 20
paboT, MOArOTOBKA
JOOKHKEHHE ¥ THEBMOTPAHCIIOPT)
K TECTOBOMY KOHTPOJIIO
[Togroroska k onpoc
Paznen 3. TemioBbie mporeccy u ar- g pocy
0 TeMe J1abopaTOPHO
6 | mapatsl (tema: 3.1. dusnueckue oc- 3 15
paboThI, MOATOTOBKA
HOBBI TEIUIOBBIX MPOIIECCOB)
K TECTOBOMY KOHTPOJIIO
Paznen 3. TemnoBbie nponeccel u an- | [logroroBka k onpocy
g | maparsl (tema: 3.2. BeimapuBanue) 0 TeMe J1abopaTOpHOM 3 16
paboThl, TOJATOTOBKA
K TECTOBOMY KOHTPOJTIO
Paznen 4. Maccoobmennble mpomec- | [loaroroBka k ompocy
10 | CPl ¥ anmaparbi (tema: 4.1. ®usnue- | 1O TeMe J1abOpaTOPHOU 2 6
CKHE OCHOBBI MAacCOOOMEHHBIX MPO- paboThI, TOJATOTOBKA
1IECCOB) K TECTOBOMY KOHTPOJIIO
Paznen 4. MaccooOMeHHBIE MpoIIeC- TMoxroTosKa
12 | co1 m anmaparter (Tema: 4.2. A6cop0O- 1 6
K TECTOBOMY KOHTPOJIIO
110380
Paznen 4. MaccooOmennsie mporiec- | [loaroroBka k ompocy
cel 1 anmapatsl (Tema: 4.3. Ileperon- | mo Temam 1abOPaTOPHBIX
13 | xa) paboT, MOATOTOBKA 1 6

K TECTOBOMY KOHTPOJIIO

11




e HaumenoBanue pa3nena Bun camocTosiTenbHOM TpynoeMKOCTb, 4ac
- JUCHIUTUTAHBI (MOJTYIIN) paboThI OYHAas 3a04Hast
Paznen 4. MaccooOMeHHBIE TIpOILIEC- [ToaroroBka Kk onpocy
15 | Cbl M arnaparsl (Tema: 4.4. Cymika.) 0 TeMe JIa0OpaTOPHOM 2 6
paboThl, TOJATOTOBKA
K TECTOBOMY KOHTPOJIIO
Paznen 4. MaccooOMeHHBIE TTpoIieC-
17 cel U anmapartsl (Tema: 4.5 Ilpoueccht IToaroroBka i 6
MaccooOMeHa ¢ GUKCUPOBAHHOM I'pa- | K TECTOBOMY KOHTPOIIIO
HUIIeH pasnena ¢as.)
Brinonnenune kypcoBoi
18 | KypcoBas pabota paboThI B COOTBETCTBUHU 30 30
C 3aJJaHHEM
. N3yueHne n1eKIMOHHOTO
IToaroroBka K MpoMeXyTOYHOU
19 | arrecranum (3a4eT ¢ OIICHKOM, dK3a- Matepuaia, Jurepatyp- 36 13
ver) HBIX HCTOUHUKOB B COOT-
BETCTBUU C TEMATHKOI
Hroro: 130 196
6. [lepeyeHb y4eOHO-MeTOAUYECKOT0 00ecnieYeHN sl N0 TUCIUIITTHHE
OcHoOBHasi M JONOJIHUTEIbHAS JTUTEpaTypa
l']I\;i ABTOp, HAUMEHOBAaHHE H3£§§H5{ IIpumevanue
OcHoBHasi yueOHasi iMTEepaTypa
1 | Ilpomecchl u anmapaThl XUMHUECKON TexHoioruu. O6mui Kypc:
yuebHuk: B 2 kuurax / B.I'. Alinmreitn, M K. 3axapos, I'.A. Ho-
coB [u ap.]; moxa penakuueit B.I'. Aiiniureitna. — 8-e u3., crep. — TlonHoTekcTOBBIH
Canxkr-IlerepOypr: Jlaub, [0. r.]. — Kaura 1: Kaura 1 — 2019, — | 2019 H;:?;“ﬂg?g}f;g
916 c. — ISBN 978-5-8114-2975-2. — TekcT: 31eKTpOHHBII // naposio*
Jlanb:  snexTpoHHO-OMOMMOTewyHass  cuctema. —  URL:
https://e.lanbook.com/book/111193 — TeKcT: JIeKTPOHHBIH.
2 | IIpouecce! u anmaparsl XUMUYECKOH TexHomoruu. OOmmid Kypc:
yuebHuk: B 2 kaurax / B.I'. Aitnmreiin, M.K. 3axapos, I'.A. Ho-
coB [u np.]; mox penaknueii B.I'. Alinmreitna. — 8-¢ u3., cTep. — TToMHOTEKCTOBLIH
Cankr-IlerepOypr: Jlans, [6. r.]. — Kaura 2: Kaura 2 — 2019. — 0019 | Aoctyn npu Bxo-
876 c. — ISBN 978-5-8114-2975-2. — TekcT: 3NeKTpOHHBIH // Jie 110 JIOTHHY 1
Jlanb:  27eKTpOHHO-OMOnMOTeyHas  cucrema. —  URL: napomo™
https://e.lanbook.com/book/111194 — Pexum poctyma: Juis aB-
TOPU3. MI0JIb30BATEIEH.
3 | BenepaukoBa, M.I1. OcHOBHBIE MTPOIECCHI U alllapaThl XUMHUe-
CKOM TEXHOJIOTUH B BUJE JIOTHKO-CTPYKTYPHBIX cXeM. B nByx
kaurax. Kamra 2. MaccooOMeHHBIE TPOIECChl: yueOHOE T0CO-
Oue: B 2 yvactsax / M.W. Benepuuxosa, B.b. Tepenrtses, FO.JI. HonmoTexcTosLId
IOpbeB. — ExarepunGypr: YIJITY, [6. 1.]. — Yacts 2 — 2017, — | 2017 | HOC1YH IIPH BXO-

176 c. — ISBN 978-5-94984-628-5. — TekcT: 31eKTpOHHBI //
Jlanb:  snexTpoHHO-OMOMMOTeyHass  cucrtema. —  URL:
https://e.lanbook.com/book/142567 — Pexxum poctyna: ajis aB-
TOPH3. NIOJIb30BATEIICH.

JI€ 110 JIOTUHY U
apoiro*
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JlonoJHUTeIbHAS y4eOHas JIuTepaTypa

OCHOBHBIC TIPOIIECCHI M ammapaTrbhl XUMHUYECKON TEXHOJOTHUH
[Tekct]: y4eOHMK mJI1 CTYACHTOB XHMHKO-TEXHOJIOTHYECKUX
cnenuanbHocTelt By30B / A.I'. Kacatkun. — U3n. 15-¢, crep., ne-
penied. ¢ u3a. 1973 r. — Mocksa: AnbsiaC, 2009. — 753 c.: ui. —
bubnmorp.: ¢. 715. — IIpeam. ykas.: c. 719. - ISBN 978-5-903034-
62-8

2009

34 »k3.

OCHOBHBIE MPOIIECCHI U allllapaThl XUMUYECKOH TexHomoruu. [1o-
cobue no npoektupoBanuto [Tekcr]: yuebHOe mocodue i CTy-
JIEHTOB XUM.-T€XHOJIOT. crienuaibHocTel By30B / I.C. bopucos [u
ap.] ; pen. FO.U. [IpiTHEpCKHit. — 5-€ W31., CTEp., epemned. ¢ u3/l.
1991 r. — Mocksa: Aunbsnc, 2010. — 496 c.: wi. — bubnuorp. B
koH1e rias. — ISBN 978-5-903034-87-1

2010

30 3K3.

[TaBnos, K.®. IIpumepsl 1 3a1auu 10 Kypcy IIPOLIECCOB M arlma-
paToB XMMHMYECKON TEXHOJOTHH: ydel. rmocoOue s BY30B /
K.®. I1laBnos, I1.I'. PomankoB, A.A. HockoB. — U3a. 12-e, cTep.,
neperned. ¢ u3A. 1987 r. — Mocksa: [Anbsiac], 2005. — 576 c.: ui.
- bubmmorp.: ¢. 502. — ISBN 5-98535-006-1

2005

86 »Kk3.

[Iporecchl M ammapatbl XUMHYECKOW TexHOJIOTuH. CrpaBOYHbIE
matepuaisl [Tekct]: yaeOHOe n3nanue / Ypai. roc. JIeCOTEXH. YH-
T ; cocT. B.IL. Opnos. — Exarepun0Oypr: YIJITY, 2002. — 121 c. :
wi. — bubmumorp.: ¢. 115. — ISBN 5-230-25730-X

2002

226 5K3.

[Tpumeps! 1 3a1a4u IO MAaCCOOOMEHHBIM MPOIIECCaM XUMHYECKON
texHoyioruu [Tekct]: B 4 4. / Ypai. roc. iecorexH. yH-T. — Eka-
tepunOypr: YIJITY, 2009. Y. 1: MaccooOMEHHbBIE TPOIECCHI.
AOcopOuust: yueb. mocodbue / M.W. Benepuuxona, JI.I'. Ctapriiena,
F0JI. KOpseB. — 2009. — 145 c. — bubauorp.: c. 114. — ISBN 978-
5-94984-248-5

2009

50 k3.

[Tpumeps! 1 3a1a4u IO MAaCCOOOMEHHBIM MPOIIECCaM XUMHYECKON
texHosioruu [Tekct]: B 4 u. / Ypan. roc. necorexH. yH-T. — Eka-
tepunOypr: YIJITY, 2009 — Y. 2: Juctwuisauus U peKTudUKa-
s : yueo. mocooue / M.U. Benepuukona, JI.I'. Crapuesa, 10.J1.
IOpseB. — 2011. — 174 c. — bubnuorp.: c. 171. — ISBN 978-5-
94984-333-8

2009

50 3K3.

[Tpumeps! 1 3a1a4u IO MACCOOOMEHHBIM MPOIIECCaM XUMHYECKON
TEXHOJIOTHH: B 4 4. / Ypall. Toc. 1ecoTexH. yH-T. — EkatepunOypr:
VYIJITY, 2011. Y. 3: Teopus u mpakTUKa CYIIKU: ydeOHOE MOCO-
oue / M.U. Benepuukosa [u ap.]. — 2011. — 269 c.: Tabmn., ui. —
bubnmorp.: c. 253. — ISBN 978-5-94984-363-5

2011

41 »K3.

10

Benepnukosa, M.U. [IpoekTupoBaHue BBIIApHOW YCTaHOBKH: Y-
KOBOJICTBO 110 KYpCOBOMY M JUIUIOM. IPOEKTUPOBAHUIO JJIS CTY-
IeHTOB crermuanbHocTer 2603, 2506, 3207, 3302 ou. u 3a0u.
dopm oOyuenus. Y. 2. Pacuer u BbIOOp BCroMOraTebHOTO 000-
pynoBanusi / M.U. Benepaukosa; Ypai. roc. JIeCOTEXH. YH-T. —
ExatepunOypr: YI'JITY, 2002. — 48 c.: ui. — bubnuorp.: c. 47. —
Pexxum noctyna: https://elar.usfeu.ru/handle/123456789/880

2002

ONEKTPOHHBIN
apXuB

11

BenepnukoBa, M.U. IlpoekTtupoBaHne HENPEPBIBHO ACHCTBYIO-
e pUIbTPOBAILHOM yCTaHOBKHU: PYKOBOJCTBO K KYpCOBOMY U
JUIITIOMHOMY ITPOEKTUPOBAHUIO JUIS CTYACHTOB CIELUAIbHOCTEN
240100, 280200,240502 mueBHOW W ouyHOW ¢opMm 0oOydeHus /

2008

DIIEKTPOHHBIN
apXxuB
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http://catalog.usfeu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=CATL&P21DBN=CATL&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B0%D0%B2%D0%BB%D0%BE%D0%B2%2C%20%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D0%B0%D0%BD%D1%82%D0%B8%D0%BD%20%D0%A4%D0%B5%D0%BE%D1%84%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
https://elar.usfeu.ru/handle/123456789/880

M.U. Benepuuxona, JI.I'. CraprneBa; MunuctepcTBo 00pa3oBa-
Husa Poccuiickoit ®@enepauun, Ypan. roc. jecotexH. yH-T, Ka-
deapa XUMHUYECKOM TEXHOJIOTHH JpeBecuHbl. — EkarepuHOypr,
2008. — 44 c.: WL — Pexum JOCTYyTIA:
https://elar.usfeu.ru/handle/123456789/7772

*- IIpex/ie YeM IPOUTH 10 CCBUIKE, HEOOXOMMO BOWTH B CHCTEMY

OYHKIIMOHUPOBAHUE 3JIEKTPOHHOM MH(POPMAIIMOHHO-00pa30BaTEeNbHON Cpelbl oOecrneyn-
BAETCs COOTBETCTBYIOIIMMH CPEJCTBAMH HHPOPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH.

DJIeKTPOHHBbIE OMOJINOTEYHbIE CUCTEMBI
Kaxxnprit oOyuaromuiics obecreueH JTOCTYIOM K 2JIGKTPOHHOW OMOIMOTEYHOM cHucTeMe
YITY (http://lib.usfeu.ru/ ), 5bC Uznatenncrsa Jlanp http://e.lanbook.com/ , D9BC Yuuepcu-
TeTcKas 6ubanoreka ommain http://biblioclub.ru/ , comepskammux u3maHus MO OCHOBHBIM H3y4Yae-
MBIM JTUCIUIUTHHAM U C(HOPMHPOBAHHBIX 10 COTJIACOBAHUIO C IMPABOOOIANATEIIIMA YICOHOU H
y4eOHO-METOIUYECKOM JTUTEPATYPHI.

CupaBouyHblie 1 HHPOPMAIHOHHBbIE CHCTEMBI
1. CHpaBO‘IHO-HpaBOBaﬂ CUCTEMA <(KOHCYJ'IBT8.HT ITmroc».
2. UudopmanmonHo-nipaBoBoii moprai ["apant. Pexxum pocryna: http://www.garant.ru/
3. baza mannbix Scopus kommanuu Elsevier B.V. https://www.scopus.com/

IIpodeccnonanbubie 0a3bl JAHHBIX

1. MadopmarmoHHbie CUCTEMBI, OAHKM JAHHBIX B 00JIACTH OXPaHbI OKPYKAIOLICH CpeJIbl
U TIPUPOJOTIOIb30BaHus — Pexum noctyna: http:/MUHIPUPOABIPO.PY

2. Nnadopmammonnass  cucrema «TEXHOPMATHUB». —  Pexum  pocryna:
https://www.technormativ.ru/ ;

3. Hayunas snekrponHas 6ubinmoreka elibrary. — Pesxxum noctyma: http://elibrary.ru .

4. TIporpammsr 1151 9kostoroB ECOReport. — Pesxum moctyma: http://ecoreport.ru/ ;

5. Undopmannonnsie cucremsl «buopasHoobOpaszue Poccum». — Pexum poctyna:
http://www.zin.ru/BioDiv/

HopmaTuBHO-IpaBoOBbIE AKTHI

1. ®enepanbubiil 3akoH «O0 oxpane okpyxatomeit cpenb» ot 10.01.2002 Ne7-D3 (pen.
or 30.12.2020). C wum3m. u gom., Beryn. B cuiy c¢ 01.01.2021. — Pexum pocryma:
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=51460506304105653232087527 &cacheid
=618FE8A01F3CE2A2127C47EF7B50C3B2&mode=splus&base=RZR&Nn=357154&rnd=61BB
4DBBDBB4934B5196112E78BCA831#1ylrpozekjs

2. ®enepanbHblit 3akoH «O0 oxpaHe atMocdepHoro Bo3zayxa» 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
=2AA1E5C242A63283400C0CB75CA1BFAA&mMode=splus&base=RZR&Nn=370329&rnd=61B
B4DBBDBB4934B5196112E78BCA831#1d3yq78x4ot

3. ®epepanbHbIii 3aKk0H «O0 0TX0/aX MPOM3BOJCTBA U MOTpeOIeHU» OT 24 mroHs 1998
r. Ne 89-®3 (pen. ot 07.04.2020). C u3M. u gom., Bcrym. B cuity ¢ 14.06.2020. — Pexum nocry-
na:
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=211626294608152263367298476&cachei
d=4C3CCAF5034C6A2E2E4FEA685E43BD91&mode=splus&base=RZR&N=340343&rnd=61
BB4DBBDBB4934B5196112E78BCA831#77nt098coio

4. ®enepanbHblii 3aK0H «O CaHUTAPHO-AIUIEMHUOJIOTHYECKOM OJIaromnoyiydrl Hacese-
Hus» ot 30 wmapra 1999 Ne 52-®3  (pes. or 13.07.2020). — Pexum gocryna:
https://demo.consultant.ru/cgi/online.cgi?reqg=doc&ts=90263871202497402182882562&cacheid
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https://elar.usfeu.ru/handle/123456789/7772
http://lib.usfeu.ru/
http://e.lanbook.com/
http://biblioclub.ru/
http://www.garant.ru/
https://www.scopus.com/
http://минприродыро.рф/
https://www.technormativ.ru/
http://elibrary.ru/
http://ecoreport.ru/
http://www.zin.ru/BioDiv/
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=51460506304105653232087527&cacheid=618FE8A01F3CE2A2127C47EF7B50C3B2&mode=splus&base=RZR&n=357154&rnd=61BB4DBBDBB4934B5196112E78BCA831#1ylrpozekjs
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=51460506304105653232087527&cacheid=618FE8A01F3CE2A2127C47EF7B50C3B2&mode=splus&base=RZR&n=357154&rnd=61BB4DBBDBB4934B5196112E78BCA831#1ylrpozekjs
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=51460506304105653232087527&cacheid=618FE8A01F3CE2A2127C47EF7B50C3B2&mode=splus&base=RZR&n=357154&rnd=61BB4DBBDBB4934B5196112E78BCA831#1ylrpozekjs
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

=66A4353B3850656CC36F31D855C08D1C&mode=splus&base=RZR&n=357147&rnd=61BB
4DBBDBB4934B5196112E78BCA831#2jrcjeqyte8

5. ®enepanbHblil 3aK0H «O0 0c000 OXpaHsAEMbIX IPUPOAHBIX TEPPUTOPUAX» OT 14 mapra
1995 r. Ne33-03 (pea. ot 30.12.2020). - Pexum JIOCTYyTIA:
https://demo.consultant.ru/cgi/online.cqi?reqg=doc&ts=82380137503398149091268725&cacheid
=EAA2A61F32D286D8F9D031285219FAA2&mode=splus&base=RZR&Nn=372890&rnd=61B
B4DBBDBB4934B5196112E78BCA831#mc4300cqja

6. IIpuka3z Munnpupoast Poccun «O0 yTBEp)KICHUM MPAaBHUI HKCILTyaTallMd YCTaHOBOK
OYHCTKH rasza» oT 15.09.2017 Ne498. — Pexum JIOCTyMa:
https://demo.consultant.ru/cgi/online.cqi?req=doc&ts=198145014505994973645841339&cachei
d=60909D0909873F967E163B056B98FAEF&mode=splus&base=RZR&n=287384&rnd=61BB
4DBBDBB4934B5196112E78BCA831#1rkfks4lgx3

7. ®OH/ OLIEHOYHBIX CPEJCTB /ISl IPOBeeHUsI POMEKYTOYHOM aTTeCTAIUN
o0yyaromuxcs Mo JUCIUNIHHE
7.1. IlepeyeHb KOMIETEHUMIA ¢ YKa3aHMEM ITANOB MX (pOpMHPOBAHUA B Mpolecce 0CBOe-
HHUS 00pa30BaTeIbHOI MPOrpaMMbl

DopMupyemMble KOMIETCHIIUH Bun u hopma koHTpOIIS
IIK-2 cniocoOHOCTBIO y4acTBOBATh B COBEP- IIpoMe:XKYyTOYHBIH KOHTPOJIb: KOHTPOJIbHbBIE
IICHCTBOBAHWH TCXHOJIOTMYCCKHUX IIPOIIECCOB C | BOIPOCHI UL 3a49€Ta C OLIEHKOM, KOHTPOJIbHBIE
1'[031/1]_11/1171 3Hepr0- u pecypcoc6epe){(eHH;1’ MHU- BOIIPOCHI I 3K3aMCHA, 3allluTa KprOBOﬁ pa-
HUMU3AIUU BO3JAEHCTBUS HA OKPYKAIOIIYIO 0OTEI
cpeny Texkyumuii KOHTPOJIb: OINpPOC, 3aIIUTA OTYET-

HBIX MAaTepUasioB MO J1a0OpaTOpHOW / MpPaKTH-
4ecKoi padoTe, TECTUPOBAHHUE.

ITK-9 ciocoOHOCThIO aHAIU3UPOBATH TEXHO- IIpoMeKyTOYHBI KOHTPOJb: KOHTPOJIBHBIC
JIOTUYECKHH MpoIece KaK 0OBEKT YIPaBJIeHHs | BOIPOCHI [UIsl 3a4€Ta C OIEHKON, KOHTPOJIbHbBIE
BOIPOCH! JJIs1 DK3aMEHa, 3allUTa KypcOBOH pa-
00TBI

Texkymuii KOHTPOJIb: OINpPOC, 3aIIUTA OTYET-
HBIX MAaTepUasoB MO J1a0OpaTOpHOW / MpPaKTH-
4yecKoil paboTe, TECTUPOBAHHUE.

7.2. Onucanue nokasareseii 1 KpUTepUeB OLEHMBAHMS KOMIIETeHIMIi HA Pa3JIHYHBIX 3Ta-
nax ux (popMHpPOBaHUS, ONIMCAHHE IIKAJI OLlEHUBAHUSA

Kpurepun oneHuBaHHS YCTHOIO OTBETA HA KOHTPOJIbHbIE BONPOCHI 3a4eTa ¢ OLeH-
KOii (IPOMEKYTOYHBINH KOHTPOJIb, popmupoBanue kommnerenmmii I[1K-2, ITK-9)

«5» (omauuno) — NaH MOJHBIM, pa3BEPHYTHII OTBET HA MOCTaBJIEHHBIN BOIPOC, TOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAaHUM 00 00BEKTe, JoKa3aTeIbHO PACKPBITHI OCHOBHBIE MOJIOXKE-
HUSl TEMBbI; B OTBETE MPOCIIEKMUBAETCS YeTKas CTPYKTYypa, JOTHYECKasl OCJIeJ0BaTeIbHOCTD, OT-
pakaroIasi CylIHOCTh paCKpbIBa€MbIX MOHATHUH, TEOPHi, siBJIeHUN. 3HaHUE 00 00bEKTE AEMOH-
CTpUpyeTCcsl Ha (OHE TOHMMAHUS €T0 B CUCTEME TAHHOW HAYKH ¥ MEXIUCITUTIIIMHAPHBIX CBS3CH.
OTBeT U3JI0KEH JIUTEPATYPHBIM S3IKOM B TEPMHHAX HAYKH, TOKa3aHa CIIOCOOHOCTH OBICTPO pe-
arupoBaTh Ha YTOUHAIOIIUEC BOIIPOCHI;

«4» (xopowio) — naH TOJNHBIA, pa3BepHYTHI OTBET Ha IMOCTABJICHHBIN BOMPOC, OKA3aHO
YMCHHUE BBIACIUTH CYHMICCTBCHHBIC W HCCYIICCTBCHHBIC ITPU3HAKH, NPHUYHUHHO-CICACTBCHHBIC
cBsA3u. OTBET UETKO CTPYKTYPUPOBaAH, JIOTMUEH, U3JI0KEH B TEpMUHAX Hayku. OfHaKo gomyuie-
Hbl HE3HAYHUTEIILHBIE OMIMOKU WU HEAOYCTHI, UCIIPABJICHHBIC 6aKaJ'IaBpOM C IIOMOIIIBIKO «HABO-
JSIIMX» BOIIPOCOB;

«3» (yooenemeopumenvro) — J1aH HEMOJHBIM OTBET, JOTMKA M MOCIEI0BATEIbHOCTh U3-
JIOKEHUsI UMEIOT CYIIECTBEHHbIE HapymieHus. JlomymieHsl rpy0Oble OMIMOKK MpHU ONpeAeIeHUN
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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

CYIITHOCTH PACKPBIBAEMBIX MOHSTHH, TEOPHIA, SBICHUH, BCICICTBUE HEMOHUMAaHUsI OakalaBpoM
UX CYIIECTBCHHBIX W HECYIIECTBECHHBIX NMPHU3HAKOB M CBsi3eil. B OTBETE OTCYTCTBYIOT BBIBOJIBI.
YMeHue pacKpbeITh KOHKpPETHBIC NPOSBICHUS OOOOIICHHBIX 3HAHWW HE IMOKa3aHo. PedeBoe
odopmieHre TpedyeT MoNpaBoOK, KOPPEKIIHH;

«2» (HeyOooenemeopumenvbHo) — OakalaBp AEMOHCTPUPYET HE3HAHUE TEOPETUUYECKHUX OC-
HOB IIpEIMETa, HE YMEET JIeNaTh apryMEHTHPOBAHHBIC BBIBOJIBI U TPUBOIUTH IPUMEPHI, TOKA3bI-
BaeT crnaboe BiIaJieHHe MOHOJIOTMYECKON PeUblo, HE BJIAZCET TEPMUHOJIOTHEN, IPOSBIISIET OTCYT-
CTBHE JIOTHMHOCTHU U TIOCJIEIOBATEIILHOCTH U3JIOKECHHUS, JCTIAeT OIMOKHU, KOTOPhIE HE MOXKET UC-
MPABUTh, JaXKe MPH KOPPEKIIMH MTPETIOaBaTeNIeM, OTKa3bIBACTCS OTBEUATh HA 3aHSATHH.

Kpurtepnun ouneHuBaHUSI YCTHOIO OTBeTa HA KOHTPOJbHbIE BOIPOCHI 3K3aMeHa
(MpoMeKyTOYHBIH KOHTPOJIb, popMupoBanue komnerenuuii [K-2, ITK-9)

«5» (omauuno) — NaH TOJHBIN, pa3BEPHYTHIN OTBET Ha MOCTABJIECHHBIN BOIIPOC, MOKA3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAaHUH 00 00BEKTE, JOKa3aTeIbHO PACKPHITHI OCHOBHBIE MOJIOXKE-
HUS TEMBl; B OTBETE MPOCIIEKHUBACTCS YETKasi CTPYKTYpa, JIOTHYECcKasi MOCJIe0BaTeIbHOCTh, OT-
paxaroias CyIuHOCTh PaCKpbIBAEMbIX MOHSTHH, TCOPUH, SABJICHHUN. 3HaHUE 00 O0BEKTE EMOH-
cTpupyercs Ha (JOHE MOHUMAHUS €ro B CUCTEME JJaHHOW HAyKU U MEXIUCLMIITIMHAPHBIX CBS3Eil.
OTBeT U3JI0KEH JIUTEPATYpPHBIM SI3bIKOM B TEPMHHAX HAayKH, [IOKa3aHa CIIOCOOHOCTh OBICTPO pe-
arupoBaTh Ha YTOYHSIOIINE BOIIPOCHI;

«4» (xopowo) — NaH MOJNHBIN, pa3BEPHYTHII OTBET HA MOCTABJIEHHBIA BOIPOC, TOKA3aHO
YMEHHUE BBIICIUTh CYLIECTBEHHbIE M HECYLECTBEHHbIC NPU3HAKH, NPUYUHHO-CIIEICTBCHHbIE
cBsA3u. OTBET YETKO CTPYKTYpPUPOBaAH, JIOTMUEH, U3JI0KEH B TepMUHAX Hayku. OHaKo aomylie-
Hbl HE3HAUYUTEJIbHbIE OIIMOKU WM HEJ0YeThl, UCIIpaBIEHHbIE OaKaJaBpOM C IOMOULIbIO «HABO-
JSIIMX» BOIIPOCOB;

«3» (yooenemeopumenvro) — JlaH HENOJHbIM OTBET, JOI'MKa U MOCIEI0BaTEIbHOCTh 13-
JIO)KEHUSI UMEIOT CYILECTBEHHbIE HapylleHus. JlonmyiieHsl rpyObie OmMOKM IPU ONpEesIEHUU
CYIIHOCTH pPacKpbIBa€MbIX MOHATHUH, TEOPUil, ABJICHUN, BCIEICTBHE HENOHUMaHMs OakaaaBpoM
UX CYIIECTBEHHBIX M HECYIIECTBEHHBIX NMPU3HAKOB M CBs3ei. B 0TBETE€ OTCYTCTBYIOT BBIBOJIBI.
YMeHHe pacKpbliTh KOHKPETHbIE MHpOSBIECHUS OOOOLICHHBIX 3HAHMHM He Moka3aHo. PeueBoe
odopmiieHHEe TpeOyeT MOMPABOK, KOPPEKIIUH;

«2» (neyooenemeopumenvro) — 06aKazaBp IEMOHCTPUPYET HE3HAHUE TEOPETUYECKHUX OC-
HOB IIpeIMeTa, HE YMEET JIeJaTh apryMEHTHPOBAHHBIE BBIBO/bI U MPUBOJAUTD IPUMEPHI, MTOKA3bI-
BaeT cinaboe BiIaJileHHe MOHOJIOTMYECKON peyblo, He BJIJeeT TEPMUHOIOTHEN, IPOSBIISIET OTCYT-
CTBUE JIOTUYHOCTH U TOCJE10BATEIIbHOCTH U3JIOKEHUS, ANAaeT OLINOKHU, KOTOPbIE HE MOXKET HC-
IIPABUTh, JaKe IIPU KOPPEKLMH ITPETNIOJaBaTENIEM, OTKA3bIBAETCS OTBEUATh Ha 3aHATHH.

Kpurepun oneHnBaHusi OIpoca YCTHOIO OTBeTa MO TeMe J1a00paTOpHOil padoThI
(Texkyuii KOHTPOJIb, popmupoBanue komnerenuuii IK-2, IMK-9):

«5» (omauuno): paboTa BHINIOJIHEHA B CPOK; O(hopMIIeHNE U coiepKaTeNIbHas YacTh OTYe-
Ta 00pa3LoBbIe; paboTa BHINOJIHEHA CAMOCTOATEIBHO; IPUCYTCTBYIOT COOCTBEHHBIE 0000IIEHNS,
3aKJIFOYEHUS U BBIBOJIBL. OOyYaroNuiicss MpaBUIIbHO OTBETHJI Ha BCE BOIPOCHI MPH Clladye KOJIo-
KBUYMa M 3alIUTE OTYETA.

«4» (xopowio): paboTa BBINOIHEHA B CPOK; B OPOPMIICHUH OTYETA U €TI0 COJIePKATEIbHOM
YacTH HEeT rpyObIX OmIMOOK; paboTa BBHIMOJHEHA CAMOCTOSTENIbHO; MPUCYTCTBYIOT COOCTBEHHbBIE
0000111eHus, 3aKITI0UYEeHUS U BbIBOBI. OOyuaromuiics mpy cjaue KOJJIOKBHyMa M 3allUTe OTYEeTa
MPABUJIBHO OTBETUJI HA BCE BOIIPOCHI C MMOMOIIBIO MTPEroaBaTels.

«3» (yooeremeopumenvro): paboTa BBIOJHEHA C HapylleHHeM rpaduka; B odopmiie-
HUU, COJIEP’KaTeNbHON YacTU OTYETa €CTh HEIOCTATKH; padoTa BBINOJIHEHA CaMOCTOSTENBHO,
IOPUCYTCTBYIOT COOCTBEHHBIE 0000meHuss. OOyuaronuiics npu claye KOJUIOKBUYMa M 3alUTe
OT4YeTa OTBETUJI HE Ha BCE BOIIPOCHI.
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«2» (HeyoosremeopumenvHo). 0POPMIICHHE OTYETa HE COOTBETCTBYET TPEOOBAHUSIM; OT-
CYTCTBYIOT WJIM C/I€JIaHbI HETPABWIIbHBIC BHIBOJIBI M 00001IeHNs1. OOydJaronuiicss He OTBETHII Ha
BOIPOCHI KOJUTOKBUYMA M HE CMOT 3alIUTHTh OTYET.

KpuTtepuu onieHKH OTYETHBIX MATEPHAJIOB M0 JA00PATOPHBIM U MPAKTHYECKUM pPa-
0oTam (TeKyumii KOHTPOJb, popmupoBanue komnerenuuii IK-2, ITK-9)

«5» (omauuno): paboTa BBITIONHEHA B CPOK; OOPMIICHHE, AITOPUTM PEIICHUS 33a]a9d U
NPaBWIBHOCTh pacdera 0O0pa3IOBbIC;, 3aJaHHE BBIIOJHEHO CaMOCTOsATENbHO. OOyuarommuics
MPABHJILHO OTBETUJI HA BCE BOMPOCHI TMPH 3aLTUTE 3a/1a4H.

«4» (xopowto): paboTa BBITIOIHEHA B CPOK; OPOpMIICHUE, aJITOPUTM PEIICHUS 3a/1a4u 00-
pa3loBbIC; B 33/1a4e HET IPyObIX MaTeMaTHYECKHUX OIIMOOK; 3a/Ja4a BBIOJHEHA CAMOCTOSTENb-
HO. OOyyaromuics Mpy 3aliuTe 331a49u MPABUIBHO OTBETHJI HA BCE BOMPOCHI C MMOMOIIBIO Tpe-
noJaBaTessl.

«3» (yoosremsopumenvho): paboTa BBITIOJIHEHA ¢ HapylleHHeM Tpaduka; B odopmie-
HUU, BRIOPAHHOM QJITOPUTME PEIICHHS 3a/1a4¥ €CTh HEJOCTAaTKH; 3a/lada He UMEeT TpyObIX Ma-
TEMAaTUYECKUX OIIUOOK; 3a/1a4a BBIMOJIHEHA CAaMOCTOATENIbHO. OO0YJarOIIUiiCs P 3alluTe 33]a-
YW OTBETHJI HE Ha BCE BOIIPOCHI.

«2» (Heyooenemsopumenvro): odopmiieHne pabOThl HE COOTBETCTBYET TPEOOBaAHUSIM;
BEIOpaH HE BEPHBIN aITOPUTM PEIICHHS 33a4d; padoTa UMeeT TpyObie MaTeMaTHIeCKHE OITU0-
KH.

Kpurepun oneHuBaHusI BBINOJHEHUS 3aJaHUH B TecTOBOH (popme (TeKymmi KOH-
Tpoab, popmupoBanne komnerennmii IK-2, IK-9)

[To utoram BBITIOTHEHUS TECTOBBIX 3a/IaHUI OLIEHKA MMPOU3BOJIUTCS MO YETHIPEXOAIIIbHOM
mikaie. [Ipu mpaBWIIBHBIX OTBETAX Ha:

86-100% 3amaHuil — OLIEHKA «OMIUYHOY,

71-85% 3amaHuii — OLIEHKA «XOPOULO»,;

51-70% 3amaHuii — OLIEHKA «)Y008emME8OPUMETLHON,

MeHee 51% - oeHKa «Hey0081emeopumenbHo».

Kpurepun oueHuBaHusi KypcoBoil padoTbl npu 3ammre (MPOMeKYTOYHbIN KOH-
TpoJib, popmupoBanue komnerenumii I[1K-2, IK-9):

«S»(omnuyno): paboTa BHINOIHEHA B CPOK; COJEpIKaTeIbHast 4acTh JOKJIaga U YepTenH
COOTBETCTBYIOT JOKJaly; MPUCYTCTBYIOT 3aKIIOYEHHE U apryMEHTHPOBaHHbIE BbIBOABI. O0yya-
IOLIUICS MPaBUJIBHO OTBETUJI HA BCE BOMPOCHI MpH 3aIiuTe npoekra. [I[puHuman akTuBHOE y4a-
CTHE B TUCKYCCHH.

«4» (xopowo): paboTa BBHIIOJIHEHA B CPOK; B COAEPIKATEIHHOW YacTH JOKJIaaa M 4epre-
*Kax HeT rpyObIx ommOok. B nokiaze mpuCyTCTBYIOT PEKOMEHAALNH, 3aKIIOUEHHS U apryMeH-
TUPOBAHHbIE BbIBO/BI. OOyUarOUIMiics NMpH 3alIUTe MPOEKTa MPaBUIBLHO OTBETHIJI HA BCE BOIPO-
Cbl C IOMOIIIBIO Tpenoaasarens. [I[ppHuman yyactue B IUCKYCCUH.

«3» (yooeremeopumenvho): paboTa BBIOJHEHA C HAPYIICHUEM Trpaduka; B CTPYKType
paboThI M YepTekKax €CTh HEAOCTATKM; B JIOKJIAJE NMPUCYTCTBYIOT COOCTBEHHBIE BHIBOABI. OOY-
YaloIIMiics MpH 3allUTe MPOEKTa OTBETWJ He Ha Bce Bompochl. OOyuaromuiics He MpUHUMAI
y4acTHe B IUCKYCCHUH.

«2» (neyoosnemeopumenvro). paboTa BHINOIHEHA C HapylOIeHHEM rpaduka; B padore
yepTexax MPHUCYTCTBYIOT Cephe3HbIe OIIMOKH; OTCYTCTBYIOT WMJIM CJIeNaHbl HENPABUIIbHBIC BbI-
BOJIbI U pekoMeHAanuu. OO0yJaroIuiicss He OTBETHUJI Ha BONPOCHI IpH 3amure npoekra. O0y4qa-
IOLUIICS HE IPUHUMAJT yYaCTHE B TUCKYCCHH.
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7.3. TunoBblie KOHTPOJbHbIE 32/IaHUSI WJIN MHbIE MAaTepPUAJIbl, HeO0OX0AUMBbIE 1Jf1 OLEHKH
3HAHUH, YMEHMid, HABBIKOB M (MJIM) ONbITA JAEATEJbHOCTH, XaPAKTEPHU3YIOLIMX 3TAMNbBI
(opMupoOBaHUA KOMIIETEHIIMH B MIpoLecce 0CBOeHHs 00pa30BaTeIbLHOI MPOrpaMMbl

KoHTpoJibHBIE BOIIPOCHI K 3a4eTy ¢ OLeHKOH (IIPOMEKYTOYHBIN KOHTPOJIb)

1. OcHoBHOE ypaBHEHHE THAPOCTATHKH, €T0 BBIBOA U (PU3UUECKUI cMbIc. TexHude-
CKO€ MpUMEHEHHE (IbIMOBasi TPyOa, CH(OH, THAPABINIECKUNA TIPECC U Ap.)

2. YpaBHEHHE HEPa3phIBHOCTH MIOTOKA. Y paBHEHHUE pacxoja. PexuMbl Te4eHus KuIKo-
CTH.

3. llentpoGexxHble HacOCHI. Y CTPONCTBO M MPUHLUI pabOThI. Y paBHEHUE LIEHTPOOEeK-
HOTO Hacoca Diinepa. [leficTBUTENBHBIA U TEOPETUYECKUI HAanop. XapaKTepUCTHKA IIEHTPOOEeK-
HBIX HacocoB. PabGoTa Hacoca Ha ceTb. BbiOop Hacoca.

4. CnocoObl pa3zeneHus JKUAKUX U ra30BbIX HEOJHOPOAHBIX CUCTEM. XapaKTePUCTHKA
HEOJTHOPOJAHBIX CUCTEM.

5. MarepuanpHblil 0anaHc pa3aeneHusl.

6. OrcranBanue. Kunetuka orcrauBanus. Pacuer oTcTOMHUKOB

7. OCHOBHBbIE XapaKTEPUCTUKU 3€PHUCTOrO CJI0S. PEXXUMBI 11CEBI00KMKEHNS. 3aBUCH-
MOCTb COIPOTHUBIIEHHUS CJI0S1 OT CKOPOCTH Ta3a

8. Pacuer kpuTHYECKHX CKOPOCTEH NICEBIOOKIDKEHHS. PacueT muamerpa anmnapara ¢
IICEBI00KMKEHHBIM CJI0EM

9. IlepememmBanue B x)uAKOH cpene. Texanyeckre MeToapl nepemennBanus. [lokasa-
TeJIM PabOThl NEPEMEIINBAIOIINX YCTPOUCTB

10. Pexxumsbl mepememmBanus. Pacuer momuocTH, motpedisemoint memankoi. Onpene-
JISIFOIIEE YUCIIO 000POTOB..

11. Buabl MexaHM4eCcKHX MEIIANOK. IX cpaBHUTEIbHASI XapaKTEPUCTHUKA.

12. Cnoco6sl nepenaun Teria. CoxHas TEII00Taava.

13. TemnnoBas Harpy3Ka, yJaeJIbHBINA TETJIOBOM MOTOK. METO/IbI COCTaBIICHUS TEIIIIOBOTO
OanaHca.

14. TemnomnpoBoaHOCTh. TemmneparypHoe 1oje u TeMIepaTypHbIi rpaaueHT. Tertonpo-
BOJHOCTb MHOT'OCJIONHOM CTEHKH.

15. KoxyxorpyOuarble TEII000MEHHUKY C HETIOABMKHOM TpyOHOI pemeTkoi. OHO- U
MHOT0xo/ioBble. O01acT NPUMEHEHUS.

16. KoHCTpYKIIMHU KOKYXOTpyOUYaThIX TETNIOOOMEHHUKOB ¢ KOMIICHCAIHEN TeMITepaTyp-
HBIX HalpsKEHUI.

17. TennooOMeHHUKH TUIA «TpyOa B TpyOe». Y CcTpoiicTBO U mpuHLUN paboTsl. [locTo-
WHCTBA U HEJJOCTATKH.

18. Twumsl TeruiooOMeHHNKOB. CMeCHTENbHBIE TETTIO00MEHHHUKH, OapOMETPUIECKHIA
KOHJEHCATOP.

KoHTpoJsbHbIe BONPOCHI K 3K3aMeHY (IPOMEKYTOYHBII KOHTPOJIb)

1. Texuuueckue MeTO/Ibl BhIIapUBaHus. MaTepualbHbIN OanaHc.

2. (Cxema OJTHOKOPITYCHOM BBIMTAPHOHW YCTaHOBKH.

3. TennoBoii OanaHc OAHOKOPITYCHOW BBIMAPHON YCTaHOBKH.

4. MHorokopnycHoe BbinmapuBaHue. CxeMbl MUTaHUS pacTBOPOM. JIOCTOMHCTBA U He-
JIOCTaTKHU.

5. Ilpsmotounas cxema MBY. fBnenue camoucnapenus. Pacder xoimuecTBa mapoB
CaMOMCIIapEHUsI.

6. TemmeparypHsiii pexxuM padotst MBY. OOmias u mose3Hast pa3HOCTh TEMIEPaTyp.
Crioco6b1 pactipesienieHus MOoJIe3HON pa3HOCTH TeMIIepaTyp MO KOPITyCaM.

7. TemmneparypHble oTepu U TemmepaTypa kunenus pactsopa. [Ipasuno babdo, npasu-
10 J{ropuHra.
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8. T'mmpocrarmueckas u ruapaBindeckas aenpeccuu. CrnocoOsl pacyera.

9. MHuorokopnycHOe BbIlIapuBaHue. TernaoBoii OaiaHc.

10. MHuorokoprycHoe BblnapuBaHue. Koa(huimeHTsl HcmapeHuss U CcaMOUCIapEHHS.
PU3NYECKUN CMBICIL.

11. BemapuBanwue. Pacuer moBepxHocTu HarpeBa. CrocoObl pacmpeencHusl MOJIe3HON
Pa3HOCTU TEMIEPATYp MO KOPIycaMm.

12. Beimapssle anmapaThl C €CTECTBEHHON UPKYIIAIIUCH.

13. Beinapsble anmapaTsl ¢ IPUHYAUTEIHHON UPKYIISIUCH.

14. TIneHouHbIE BhIApHBIE alaparsl.

15. Mexanusm mpolecca MaccooTa4yu. Y paBHeHue maccootnayu. Pacuer kosddunmen-
TOB MacCOOT/IQ4H.

16. BriBecTu ypaBHEHHE B3aUMOCBSI3U MEXIY KO3(DPHUIMEHTOM Maccomepenaud U Ko-
s dunmeHTaMi MacCOOTIauH.

17. Mexanusm nporecca maccorneperHoca. KoHBekTHBHas U MouieKyisipHas AU dy3us.
YpaBHEHUS MOJIEKYIISIPHON B TypOyJIeHTHOH tudy3un.

18. Tapenpuatslit abcopOep ¢ MepenTuBHBIMHU YCTpOHCTBaMU. THIIBI TapENIOK U OLIEHKA UX
3¢ (HEeKTHBHOCTH

19. Tapenpuatbliii abcopbep ¢ MPOBAIBHBIMU TapelKkaMu. Y CTPOHCTBO, MPUHLHUIT pado-
TBI. | MAPOIMHAMUYECKHIE PEKUMBI.

20. Hacamounbiii abcopOep. YcTpoicTBO, TpeOoBaHUE K Hacanke. [ uapoanHaMuyeckue
PEeXHUMBI pabOTBHI.

21. Pacuer cpeaHeil IBUMXKYIIEH CHUIIBI IIPoOlIecca Maccolepenadn, eciid JUHUS paBHOBE-
CHISI TIpSIMA.

22. MaccooOMeHHbIe Tporiecchl. M3o0paxenue paboueli U paBHOBECHOW JIMHMKA TPH
IPSIMOTOKE M MPOTUBOTOKE. OrpeiesieHne IBUKYILEH CUIIBI.

23. CpenHsiga IBWXKYIIAs CUJIA U YKCIIO €IUHUIL iepeHoca. DU3nuecKuil CMbICI eTUHUIIbI
nepeHoca

24. Maccoob6ennsie mpouieccel. Ctatuka. PaBHoBecHas nunus. KoadduimeHt pacnpene-
JICHHUS.

25. OnTuManbHbIN pacxo] abcopOeHTa.

26. Kputepun, xapakTepHu3yIOIIHe MpOIECChl Maccorepenadn. BBIBOII KpUTEpHEB, UX
bu3nueckuit CMbICI.

27. Pacder peanbHOTO YHCa TapeIOK MAaCCOOOMEHHOTO armapara ¢ TIOMOIIbI0 KHHETH-
4ecKoil KpuBoil (rpado-aHaTUTHYECKUI CcHOC00).

28. MaccooOmeHHbIe mporecchl. M300pakenne pabodeld U paBHOBECHON JIMHUHA IpH
OpSMOTOKE U MPOTUBOTOKE. OnpesieneHne ABMKYILEH CHIbl.

29. Ao6cop6mus. 3akon I'eHpu. BiusiHue TemmepaTypbl U JaBJICHHS Ha Tpoliecc abcopo-
117078

30. Pacuer cpemHed MBXKYIIEH CHIIBI ITPOIIecca Maccolepeladn, eCIIH JTMHUS PaBHOBE-
cusl KpuBasi.

31. MarepuanbHblii O0amaHc abcopOIuu. YpaBHeHHE pabodvel JIMHUW TS PSIMOTOKA U
IPOTHBOTOKA.

32. Ywuciio equHUI] TIEpEeHOCa U METOJIBI €TI0 OTpeCIICHUS

33. Pacuer OCHOBHBIX pa3MepOB MacCOOOMEHHBIX allllapaTOB C HEMPEPBHIBHBIM KOHTAaK-
ToM (ha3.

34. Pacuer OCHOBHBIX pPa3MEpOB amlapaToB CO CTYINEHYATbIM KOHTAKTOM (a3 (quamerp
Y BBICOTA).

35. BnusHue ynenpHOro pacxojia abcopOeHTa Ha BEIMYMHY JBMKYILIEH CHIIBI Mpoliecca
U pa3Mepsl abcopoOepa.

36. diermMoBoe YUCIO. 3aBUCUMOCTh MEXKAY (DJIETMOBBIM YHMCIOM, Pa3MepaMH armapara
¥ pPacXo0JIOM TPEIONIETO Mapa M OXJIKIAFOIIEH BOIBI.

37. 3axon Payns. 3akon Jlansrona. IlpaBuno TpyToHa. A3e0TpONHbIE CMECH.
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38. Ileperonka. Jluarpammel P — X, t — X,y, y — X.

39. Ilpocras neperonka. dusnyeckue OCHOBBI MEPETOHKU C BOJSHBIM IMapoMm. Pacuer
pacxoja octporo napa. O6iacTi MpUMEHEHHS.

40. IlpuHuunuanbHas cxemMa peKTU(UKAIMOHHOW ycTaHOBKH. (DyHKIIMOHAJIbHOE ACH-
CTBUE OCHOBHBIX 3JIEMEHTOB.

41. MarepuanbHbiii 6anmanc pektudukanuu. CriocoObl pacueTa MUHUMAIBHOTO (pyierMo-
BOT'0 UKcia

42. CpoiicTBa pealbHBIX CMECEH B3aMMOPACTBOPHMBIX JKUIKOCTEH. OTKIOHEHHUS OT 3a-
koHa Payns (n300pa3uth Ha quarpammax P-x, t-X,y, y-X). |l 3akon Konosaosa u Bpesckoro.

43. TemnoBoii O0anaHC peKTU(HUKAITMOHHOW YCTAaHOBKH.

44. BoiBecTH ypaBHEHHE Pa0OYMX JIMHUH Ui YKPEIUIAIOUIEH W MCUYEepIIbIBAIOIIEH YacTh
PEKTU(UKAIIMOHHONW KOJIOHHBI.

45. ®usnyeckre OCHOBHI Iporecca pekTudukamuu. OQHOKpAaTHBIE PABHOBECHBIE HCIIa-
penus u konaeHcanus. M3o00paxenue npoiecca Ha nuarpamme t —xyy.

46. CpoiicTBa MICATBHBIX CMECel ¢ HEOrPaHWYCHHOW B3aUMHOW PacTBOPUMOCTHIO. 3a-
koHbl Payns, JlaneTona, | 3akon KonoBanosa.

47. BapuanTbl poliecca Cylku (pacckasarhb 1o BEIOOPY).

48. IlneBmaTtuueckas TpyOa — Cymuika. Y CTpOHCTBO, MIPUHITUI PaOOTHI

49. MarepuaibHbiii Oananc cymku (OajlaHC 1O TIOTOKY, TBEPAOMY BEIIECTBY, O BIIare,
10 a0COJIIOTHO - CYXOMY BEILECTBY, IO BJIAre ¢ BO3yXOM).

50. TemoBoii Oaanc KOHBEKTUBHOM CYLIMIIKA

51. OcHoBHBIE MapaMeTphl BIAKHOTO BO3AyXa. BriBecTu pacueTHOe ypaBHEHHE B3aUMO-
CBSI3M OTHOCUTEJIBHOM BJIaKHOCTU U BIArocoJepKaHus BO3AyXa

52. Cymmika “Kunsmero ciaos’”. Y CTpoicTBO, IPUHIUI pabOThI

53. Kunernka cymku. CKOPOCTb CYIIKH B IIEPBOM U BTOPOM niepuoiax. Gusnueckue oc-
HOBBI JiefieHus Ha cTagui. GakTopbl, BIUSIONIUNE HA CKOPOCTh KOHBEKTUBHOM CYIIKH.

54. PacnbuivrenbHas CyHIMIIKA. Y CTPOMCTBO, IPUHLIUI pabOThI

55. CnenuanbHble BUBI CYIIKH.

56. PaBHOBecue mpu cymke. J[Bmxymias cuiia nporecca cymkn. @opMbl CBS3H BIIard €
MaTepUaIOM.

57. M3o0paxkeHne OCHOBHBIX IpolieccoB Ha |-X auarpamme (HarpeB, OXJaXJE€HUE, CyIII-
Ka, CMEILIEHUE TIOTOKOB).

58. Bapabannas cymmika. Y CTpOHCTBO M IPUHIUT paOOTHI.

59. KoHCTpyKIIMM KOHTAKTHBIX CYIIHIIOK.

60. Kunernka nporecca cyniku. KuHeTnaeckne KpuBbIe CYIIKH.

61. Teoperuueckas U AeHCTBUTENbHas cymuika. [locTpoeHne TUHUM E€HCTBUTENBHOM
CyLIWIKH Ha |-X tuarpamme.

Ipumepsl npakTHYeCKUX PadoT (TeKyuMii KOHTPOJIb)

3agaua 1. PaccunTaTh KOJUYECTBO 3JI€MEHTOB OaTapelHOT0 LIMKIIOHA Ul OYUCTKHU 5,14
M>/C 3aIIBUICHHOTO Ta3a. JHuametp snementa OatapeitHoro mukiona 200 mm. Koadduuuenr co-
npotusieHus nukioHa 100. [IpuHATE OTHOIIEHHE CONPOTUBIEHUS LHUKJIOHA K IUIOTHOCTH PaB-
HbeIM 800.

3agaua 2. Onpenenuts peXUM TEUEHUS BOJBI B KOJBIIEBOM MPOCTPAHCTBE TEILIOOOMEH-
HUKa THIA «Tpy0Oa B TpyOe». HapyxHnas Tpyda — 97x3,5 MM, BHYTpeHHss — 57X3 MM, pacxoj1 Bo-
11 6,6 M°/4, Temmeparypa Boxst 30°C.

3apaua 3. [To craneHOMY TpyOONpOBOY BHYTpeHHUM AuaMeTpom 200 mm, amuHoH 1000
M miepenaercs Bogopoa B konudectBe 120 kr/4. JlaBnenue B cetu 1530 mm.pt.cT. Temneparypa
raza 27°C. OnpenenuThb MOTEPIO IaBIEHHs Ha TPEHUE.

3anaua 4. Onpenenuth HEOOXOIUMYIO TTOBEPXHOCTh MPOTUBOTOYHOTO TEMI00OMEHHUKA
s oxnaxaenust 1550 ke/u  cepoyrieposia OT TeMIeparypbl KUNEHUs M0 aTMOC(EPHBIM J1aB-
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nerneM o 22°C. Oxmaxparomas Boja Harpesaercs or 24 1o 35°C; Ocs, =230 Bm/m* - K;
ay,o =820 Bm/ m* - K TonmuHa cTanbHOH CTEHKHM 2MM, CyMMapHOE COTIPOTHBICHHE 3arpss-

HEHUH Xl =6,9 10* 22 K / Bm OnpenenuTs Takke pacxo] BOJbIL.

3agaya 5. Onpexenutb pabouyyl0 CKOPOCTb BO3AyXa IPH ICEBIOOKMKEHUU OIUIIOK
nuamerpoM 1 MM nipu Temmneparype 50°C. TIopo3HOCTh Cl10si B Havalle IICEBI00KIDKEHUS U B Pa-
004X YCIOBHUSIX COCTABIISIFOT COOTBETCTBEHHO €,=0,4; €,=0,7. [lmotHOCTH Oonumok 800 Kr/me,

3agaua 6. Paccuntarh moBEpXHOCTH TEIJIOOOMEHA MJIACTUHYATOTO MOI0TpeBaTeNis, B KO-
TopoMm HarpeBaercst 2800 kr/u uzonponuioBoro crupra oT 15 mo 81°C ropsiueit Bomoil, Temiie-
parypa kotopoii usmensercs ot 95 1o 40°C. Kosdduuumenr ternonepenauun pasen 300 Br/m°K,
CpeIHsIs TETUIOEMKOCTh u3omnpormmioBoro crupra 2300 Ix/kr K.

3aganus B TecToBOM (hopme (TeKyLIHil KOHTPOJIb)

Ilpu kaxom coomuouwenuy nPOOOIHCUMENLHOCTIU NPeObIBAHUS NOMOKA 230 8 NbLIEOCAOUMelb-
HOU Kamepe u npoooIANCUMENbHOCIU 0CANCOCHUS Yacmuy 0y0em ocaircoamovcs noiiv?
a) I[lpomomxurenbHOCTh TPeObIBAHMS MOTOKA ra3a JOJDKHA OBITh OOJIBIIE MPOIOKUTEIb-
HOCTU OCXKICHHSI YACTHII.
6) IIponomxuTensHOCTh MPeObIBaHUS IOTOKA ra3a IOJKHA OBITh MEHBIIIE TPOIOJKUTEb-
HOCTU OCXKICHHSI YACTHII.
B) [IponomkuTensHOCT MpeObIBaHUS IOTOKA ra3a IOJHKHA OBITh paBHA MPOJIOJDKUTEIHHO-
CTH OCaKJICHUS YaCTHII.
r) IIpomomKkuTenbHOCTh MpeObIBaHHUS MTOTOKA ra3a JI0JDKHA OBITH OOJIBIIE WIIM paBHA MPO-
JTOJKUTENTbHOCTH OCAXKICHUS YaCTHII.
na pacuéma kaxux annapamog neobxo0umo 3Hams CKOPOCMb 0CANCOEHUS MBEPOLIX YaCMUY 8
853K01 cpede?
a) st pacuéra pUIbTpOB, HUKIOHOB, IIEKTPOPUIBTPOB, OTCTOHHBIX HEHTPHU YT.
6) lns1 pacuéra OTCTOMHUKOB, MBUIEOCAAUTENBHBIX KaMep, [IMKJIOHOB, 3JEKTPOPUIBTPOB U
GUIBTPYIOMIUX LEHTPUPYT.
r) s pacuéra OTCTOMHMKOB U MBUICOCAAUTENBHBIX KaMep, PUIBTPOB, NEKTPO(UIBTPOB U
GUIBTPYIOMUX LHEHTPUPYT.
n) Jns pacuéra OTCTOWHUKOB M MBIJIEOCAIUTENBHBIX KaMep, IUKIOHOB, JIEKTPOGHIBTPOB U
OTCTOMHBIX LIEHTPUPYT.
Ilo kaxoii u3 HANUCAHHBIX HUCE POPMYTL MONCHO PACCHUMANb NPOU3BOOUMENbHOCTb NbLIEOCA-
oumenvHoul kamepwl V' ; ebicomotl H, ¢ niowaowsio nonepeunozo cewenus f u niowaowvio oca-
arcoenus F. W, - ckopocms 2aza, W,.~ CKOpOCHb 0CANHCOCHUSL YACUY
a) V,=w,-F
0) Vi =W, -F
r) V,= H F
WF
1) Vi =W, - f
Kaxkue cunet deticmeytom na yacmuyy, nadaougyio noo Oeticmeuem Cuibl maicecmu 8 8s3K0u
cpede?
a) Cwita TpeHus U OoIbEMHAsI CUjla CPebl.
6) Cuia uHepIUH U CUJIa BHYTPEHHETO TPEHUS CPEJIbI.
B) Cuia conpoTHBIEHUS Cpelibl U ApXUMEI0Ba CUJIa.
r) Cusa BHYTpEHHET0 TPEHHsI CpPE/Ibl U CUjla JaBJICHHS.
H3ze6ecmna npouzeooumenvHocms omcemounuxa no ocaoxy G,. ke/uac u konyenmpayus meépooui

a3zl 8 Maccosvix 00X 8 CYCHEH3UU - Xc, 8 0CAOKE = Xoc, 8 OCEEMIIEHHOU HCUOKOCMU = X ocq -
Ilo xaxou u3 HaNUCAHHBIX HUMNCE POPMYI MOICHO PACCUUMAMNb HPOU3BOOUMENLHOCTb YCIMAHO8-
Ku no ucxoorou cycnenzuu G, ke/uac?
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XOC - XC

a) Gc = Goc = =
Xoe _Xocg
Xoc — Xocs
6) GC = GOC M
Xoc _Xc
XOC _Xoc«
B) GC = GOC —_
Xc _Xoce
XOC _XC
F) GC = GOC =
Xocs _Xoc

Heticmsue kakux cui conpomueieHus: cpeovl npeobiadaem npu 1aMUHAPHOM U MYPOYIeHMHOM
08UdICEHUU MBEPOOUL HACMUYDbL 8 853KOU cpede?
a) [Tpu TypOyneHTHOM pexruMe MpeodaaaeT NeHCTBIE CHII MHEPIH CPE/bl, IIPH JIJaMHHAP-
HOM — JielicTBUE cuil, 00yCIIOBJICHHBIX BHYTPEHHUM TPEHUEM CPEJIbI.
0) [Ipu TypOyneHTHOM peKUMe TIpeodiaacT NSHCTBUE CUIT MHEPIIUU TBEPIOM YaCTHIIHI,
IpY JJAMUHApHOM — JIelicTBUE CUJl, 00YCIIOBICHHBIX BHYTPEHHUM TPEHUEM CPEJIbI.
B) [Ipu TypOyneHTHOM pexumMe npeodiagaeT AeWCTBUE CUII HHEPLUHU CPEIbl, IPU JIaMUHAP-
HOM — JISWCTBUE CUJI TPEHUSI MEXKIY CPEIOi U YacTHULIECH.
r) [Ipu TypOyneHTHOM pexume npeodiagaeT IeicTBIE CHIT MHEPIMH TBEPIAON YaCTHIIbI,
IpY JJAMUHApHOM — JIEMCTBUE CUJT TPEHUS MEXKY CPeIoi U YacTHULIEeH.
Tlpu kakux 3nauenusx xkpumepues Re u Ar deticmeyem namunapHolil pexcum u mypoyienmHuast
obacmu ocadicoeHus Hacmuy 6 8s3Koul cpede?
a) [Ipu Re<2300 u Ar<1000 naMuHapHBIN pexuM,
npu Re>10000 u Ar>50000 typOyneHnTHas 001acTh.
0) [Ipu Re<1000 u Ar<20 namMHHapHBIA PEXUM,
npu Re>100000 u Ar>100000 TypOyneHnTHas 001acTh.
B) [Ipu 10"<Re<2 u Ar<36 JJAMUHAPHBIN PEKUM,
npu Re>500 u Ar>83000 TypOyneHTHast 06J1acThb.
r) [Ipn 10”<Re<1 u Ar<2 JIAMAHAPHBIN PEKUM,
npu 2>Re>10000 u Ar>10000 TypOyneHTHas 00J1aCTb.
Ilpu kakux ycnosusix Haba00aemcs CmecHEHHoe 0CaxcoeHue meepovlx Yacmuy 6 853Kol cpede?
a) [Ipu BBICOKOI1 BS3KOCTHU CpPEIBbI.
6) [Ipu BBICOKOI MJIOTHOCTU CPEJIBI.
B) [Ipu BbICOKO# KOHIIEHTpAIIUU TBEPAON CPEIBI.
r) [Ipu BeICOKOI MIOTHOCTH MaTepHalia TBEPIbIX YACTHUILL.
1100 Oeticmauem KaKux cu MOdcem NPoUcCxXooums 0caxicoenue meeépovlix 4acmuy 8 83Kol cpe-
oe?
a) [Ton neficTBHEM CHII THIPOAMHAMHYECKOTO AABJIECHUS, IEHTPOOESKHBIX CUJI, CHJI B3aUMO-
JEWCTBUS 3aps/a YacTHUI] C AIEKTPHUECKUM TT0JIEM.
6) Ilox neficTBUeM CHUJI TSKECTH, LIEGHTPOOEKHBIX CHII M CUJT B3aUMOJAEUCTBUS 3apsa ya-
CTHII C DJIEKTPUIECKUM TIOJIEM.
B) [lox neiicTBuEM MEeXaHUYECKHX, LIEHTPOOEKHBIX U 3JEKTPOCTATHUECKUX CHIL.
r) [Tox neficTBreM CHIT TSDKECTH, CHJT TUAPOTMHAMUYECKOTO IaBJICHHUS U IIEHTPOOCKHBIX
CHJL.
Om Kakux napamempos 3a8ucum npou3800UmenIbHOCHb NbLIEOCAOUMENbHbIX Kamep?
a) OT CKOPOCTH ra30BOT0 MOTOKA U IJIOLIAIU OCAKICHHUS.
6) OT ckopoCTH OCaXIEHUS MBUTH | TUIOMIA M MTOTIEPEYHOTO CEUSHHS MTBLIC0CAUTEITEHOM
KaMephl.
B) OT CKOpPOCTH ra30BOT0 NOTOKA, TUIOIIAIA OCAXICHUS M BEICOTHI KAMEPBI.
r) OT CKOPOCTH OCaX/I€HUS MBUIM U IJIOUIAIU MbUICOCAAUTEIBHON KaMephl.
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Bonpockl K yCTHOMY ONPOCY M0 TeMaTHKe J1a00paTOPHBIX PadoT (TeKyIuii KOHTPOJIb)
®parmeHT K padore «UccaenoBanne KHHETHKH CYIIIKN B KOHBEKTHBHOM CYyHIMJIKE)

1. BapuanTsl poriecca Cymku (pacckasarhb 1o BEIOOPY).

2. IlneBmaruueckas TpyOa — Cymmika. Y CTpoiCTBO, MPUHLIUI pabOTHI

3. MarepuanbHbiii 6asanc cymku (0ajgaHc M0 IOTOKY, TBEPAOMY BEILIECTBY, 10 Biare, 1Mo
a0COJIIOTHO - CYXOMY BEILIECTBY, IO BJIare ¢ BO3yXOM).

4. TemioBol 6alaHC KOHBEKTUBHOM CYIIHIIKH

5. OcHOBHBIE TapaMETPhl BIAKHOTO BO3/AyXa. BeIBeCTH pacdeTHOE ypaBHEHHE B3aUMO-
CBSI3M OTHOCUTEIHHOMN BIQKHOCTH U BJIAroCOJEp>KaHusl BO3IyXa

6. Cymmika “kunsmero ciost”. Y cTpoHCTBO, IPUHLIUI paOOTHI

7. Kunetuka cymku. CKOpOCTh CYIIKH B MIEPBOM M BTOpPOM Hepuoaax. duznyueckue oc-
HOBBI JIeJIEHUS Ha cTaguu. PaKTOPHI, BIUSAIONIME HA CKOPOCTh KOHBEKTUBHOM CYIIIKH.

8. PacnputuTenbHast cymuika. Y CTpoicTBO, MPUHIUI paOOTHI

9. CrnenanbHbIE BHJIBI CYIIKH.

10. PaBHoBecue npu cymike. JIBuxkyIias cuia npoiecca cymku. GopMbl CBSI3U BJIArH C
MaTepHaIoM.

11. MBoOpakeHue OCHOBHBIX IpolieccoB Ha |-X auarpamme (HarpeB, OXJaxJIeHUE, CYII-
Ka, CMEIICHHE ITOTOKOB).

12. bapabannas cymuika. Y CTpOMCTBO U MPUHIUI paOOTHI.

13. KoHCTpYKIIMU KOHTAaKTHBIX CYIIHIIOK.

14. Kuneruka npouecca cymku. KuHeTnueckue KpuBbIe CYIIKH.

15. Teoperuueckast u nedcTBUTENbHAs cymmika. [loctpoeHue JIMHUN 1EHCTBUTENIBHON
Cylmuiky Ha |-X muarpamme.

Bomnpocel, BBIHOCMMBIE HA 32IIUTY OTYETHBIX MATEPHAJIOB K J1a00PATOPHOIl / IpaKTHYe-
cKoii padore (TeKylIMii KOHTPOJIb)
®parmenT K padore «HMccinenoBanne KHHETUKH CYIIKH B KOHBEKTHBHOM CYIINJIKE)

Kakoli TEXHOIOIrMYEeCKN IPOLECC HAa3bIBAIOT CYILIKON?
Uro sBasieTcst NIBUXKYILEH CUIION mpoliecca CyIIKu?
YTo Ha3BIBAIOT CKOPOCTBHIO CYIIKH?
Uewm onpenensieTcs CKOPOCTh CYLIKH B IEPBOM Iiepuoze?
YemM ompenensiercst CKOpocTh CyHIIKH Bo BTopoM nepuoje? (Kak nHaue Ha3bIBarOT
3TOT Mepuoa?)

6. Yro Takoe paBHOBECHOE BJIAroCcoOJepKaHNe MaTepHaia U OT Yero 3aBUCHUT €ro 3Haue-
Hue? YTo Takoe KpUTHUECKOE BIIarocoepxKaHue Marepuana?

7. Kak n3meHuTCs Temreparypa MarepHuaia B porecce KOHBEKTUBHOM CyIIKu?

8. Tlouemy mpwu cyImike Biara B Marepuaie nepeMeniaeTcsi U3 BHYTPEHHHUX CIIOEB K T10-
BEPXHOCTH?

9. Yro Takoe OTHOCHTENIbHAS BIAXHOCTh BO3TyXa?

10. Ilo noka3aHusAM KakuxX MpUOOPOB U KaK MOXHO HAUTH OTHOCUTEIBHYIO BIaXKHOCTb
BO3/1yXa, MTOJIb3YSCh AuarpaMMon Pamsuna?

11. Yro Takoe yAeabHBIN pacxo1 BO3AyXa U TEIUIOTHI?

12. Yewm Teopernyeckas CyIIWIKa OTIMYACTCS OT ACHCTBUTEIHFHON M KaK H300pakaeTcst
Ha auarpaMMe PaM3nHa TeopeTH4ecKuil U JEMCTBUTEIbHBINA TPOLECCH] CYIIKH?

13. KaxkoB ¢usmueckuii cMbic moHsTHs «reruioBoi KITJ cymmmkm»?

AR A

IIpuMep TeMaTHKH KypPCOBBIX Pa0doT (IPOMeKYTOYHbIN KOHTPOJIb)

1. IIpoekTupoBanue peKTU(UKALNOHHBIX YCTAaHOBOK.
2. IIpoekTrpoBaHM€e BBITIAPHBIX YCTAHOBOK.
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. IlpoexTrpoBanne aOCOPOLIMOHHBIX YCTAHOBOK.

. [IpoekTupoBanue 6apabaHHBIX CYIIHIIOK.

. IlpoekTrpoBaHne MTHEBMATHUECKON TPYOBI-CYIIMIKH.
. [IpoexktupoBanue a3poHOHTAHHON CYIIHIIKH.

. [IpoextupoBanue cymunku KC.

. [IpoexkTupoBaHue pacbUIMTEIbHBIX CYIIMIIOK.

. IlpoekTrpoBaHne NUIMHIPUIECKUX CYIIUIOK.

10. IlpoekTupoBanne GPIBTPOBATBLHBIX YCTAHOBOK.

11. Pacuer nogorpesareneil Bo3ayxa.

O 03O LN b~ W

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

1. OcHoBHBIE U BCIOMOTaTeIbHbIE ANINIAPATHI IPEAJIAraeMON TEXHOJIOTUYECKON CXEMBI.

2. JIBmKylas cujla OCHOBHBIX U BCIIOMOIaTEJIbHBIX MPOLIECCOB COINIACHO TEXHOJIOTH-
YECKOU CXEME.

3. Tlopsaok pacyera OCHOBHBIX amIaparoB.

4. JloCTOMHCTBA U HEIOCTATKH OCHOBHBIX aIlapaToB.

5. IIpunuun nefcTBrs OCHOBHBIX amllapaToB.

6. [IpuHnunmanbHas cxema peKTU(PUKANMOHHOW YCTaHOBKU. (DyHKIHMOHAIBHOE Iei-
CTBUE OCHOBHBIX 3JIEMEHTOB.

7. MarepuanbHbiii O6ananc abcopOuuu. YpaBHeHHE paboyeil JUHUU IS MPSIMOTOKA U
IIPOTUBOTOKA.

8. Uwmcno enquHUI IEpeHOCa M METOJIBI €T0 ONPEACTICHHS.

9. BeimapHsle annaparsl ¢ €CTECTBEHHON LUPKYIISALUEH.

10. Bemmapssle anmapaTsl C IPUHYAUTEIBHOW TUPKYIISAINCH.

11. IlneHouHbIE BHIIAPHBIE AMIaAPaThI.

7.4. CooTBeTCTBHE IIKAJIbI OLIEHOK M YPOBHeil cpOpMHPOBAHHBIX KOMIIETeH it

YpoBeHsb chopmu-
POBaHHBIX KOMIIE- Ornenka Iloscuenus
TEHIINHI

Teoperndeckoe conepkaHue Kypca OCBOEHO IOJI-
HOCTBIO, BCE IMPEIYyCMOTPEHHBIE MPOrpaMMOil O0y4YeHUs
yueOHbI€ 33a/JaHHsI BBITIOJTHEHHBI.

OOyyaromuiicsi J€MOHCTPUPYET TOTOBHOCTh CaMo-
CTOSAITENIBHO aHAJIM3MPOBATH TEXHOJIOTUYECKUE MPOLIECCHI
U peXHMBbl pabOThl AECHCTBYIOUIMX HPOU3BOJCTB; IOTOB
S» CaMOCTOSITENIbHO PAacCUUTBIBATh OCHOBHBIE MapaMeTphl U
Bricokwnit (OTJ’IH‘IHO) KOJINYCCTBCHHBIC XapPaKTCPUCTHUKU XUMHKO-

TEXHOJIOTUYECKUX MPOLIECCOB, OIpPENeNATh XapaKTep
JABUXXCHUA )KI/IJIKOCTQI\/'I M ra30B, OCHOBHBIC XapaKTCPHUCTU-
KU IPOLIECCOB TEIUIO- U MaccoNepeaaut; cioco0eH caMo-
CTOSITENIFHO YYaCTBOBATh B COBEPIIICHCTBOBAHUN XUMHUKO-
TEXHOJIOTUYECKUX TPOLECCOB C MO3ULUI dHEpro- u pe-
CypcoCOepeKeHHsl, MHHUMU3AINK  BO3ACHCTBUSA  Ha
OKPYXAIOUIYIO Cpeay

Teopernueckoe cojiepkaHue Kypca OCBOEHO IMOJI-
HOCTBIO, BCE IMPETyCMOTPEHHbIE MPOrpaMMOi OO0y4YeHHUs
«A4» yueOHbIE 3a/laHus BBIIIOJHEHBl C HE3HAUUTEIbHBIMHU 3a-
(xoporio) MEUAHUSIMH.
OOyyaromuiicss JE€MOHCTPUPYET TOTOBHOCTh aHa-
JM3UPOBATH TEXHOJOTMYECKHE IMPOLECCHl U PEKUMBI pa-

ba3oBrIit
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VYposeHns chopmu-
POBaHHBIX KOMITE-
TEHIUH

Orenka

Tlosscuenus

OOTBI JACHCTBYIONINX MPOU3BOJCTB; TOTOB PACCYUTHIBATH
OCHOBHbIE IapaMeTpbl M KOJIMYECTBEHHbIE XapaKTepH-
CTUKA XUMHKO-TEXHOJOTUYECKUX IPOIECCOB, OTMpee-
JSATh XapaKTep IBUKEHUS KUAKOCTEH U Ta30B, OCHOBHBIC
XapaKTepUCTHKH TPOLIECCOB TEIUIO- M MacCoIlepe/lauu;
CIOoCOOEH Y4acTBOBAaTh B COBEPIICHCTBOBAHWU XUMHKO-
TEXHOJIOTUYECKUX TPOLECCOB C MO3ULUI dHEPro- U pe-
cypcocOepekeHusi, MUHHUMU3AIMU ~ BO3ICHCTBHS  Ha
OKPYXaroIIYI0 Cpeny

[Toporossiii

3»
(ynoBierBopu-
TEJIBHO)

TeopeTrueckoe cojiepKaHUE Kypca OCBOCHO 4a-
CTUYHO, OOJILITMHCTBO MPEIYCMOTPEHHBIX MPOTPAMMOI
00y4YeHHUs yUeOHBIX 3aJaHUi BBITOJIHEHO, B HUX UMEIOTCS
OIIINOKH.

OOyyaromuiicss AEMOHCTPUPYET TOTOBHOCTH O]
PYKOBOJICTBOM aHAJIM3UPOBATh TEXHOJOTHYCCKUE IPO-
IECChl U PEKUMBI Pa0OTHI JICHCTBYIOIIUX MPOU3BOICTB;
TOTOB TIOJT PYKOBOACTBOM PACCUHUTHIBATH OCHOBHBIC TIa-
pamMeTphl U KOJUYECTBEHHBIC XapaKTEPUCTHKH XUMHKO-
TEXHOJIOTHYECKHX TIPOIIECCOB, OIPEACIATh XapakTep
JIBUKCHHS )KMJIKOCTCH M Ta30B, OCHOBHBIC XapaKTEPUCTH-
KH TIPOIIECCOB TEIUIO- U MAacCOIepeIayu; CIIoCOOCH T
PYKOBOJICTBOM Y4YacTBOBAaTh B COBEPIICHCTBOBAHHH XH-
MHUKO-TEXHOJIOTHYECKUX TPOIIECCOB C TIO3UIIMA YHEPTO- U
pecypcocOepeKeHrs, MHHUMHU3AIlUM BO3JCHCTBUS HA

OKPYKaIONIYIO Cpeay

Huskuit

«2»
(HeymoBIieTBO-
PHTEINBHO)

Teopetnueckoe conepkaHue Kypca HE OCBOEHO,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX TPOrpaMMOil 00yUeHHs
y4eOHBIX 3aJjaHuil TMOO HE BBINOJIHEHBI, MO0 cojepxKar
rpyOble OUIMOKH; JTONOJHUTENIbHAS CaMOCTOsITeNbHAs pa-
00Ta HaJ MarepuaioM He IpHBeNa K KakoMy-JInOo 3Ha-
YUTEJIbHOMY TOBBIIIEHUIO KAa4eCTBA BBIIIOJIHEHUS Yy4eO-
HBIX 3aIaHUMH.

OOyyaromuiicss He TOTOB aHAJIM3UPOBATH TEXHOJIO-
IMYECKHE TPOLECChl M PEXHUMBI pabOThl AECHCTBYIOIIUX
IIPOM3BOJICTB; HE CIIOCOOEH pacCUUTHIBATh OCHOBHbBIE Ta-
pamMeTpel U KOJUYECTBEHHBIE XAPAKTEPUCTUKU XUMHKO-
TEXHOJIOTUYECKUX IIPOIIECCOB, OIpPENEsaTh XapakTep
JBUKEHMS )KMJIKOCTEHN U Ta30B, OCHOBHBIE XapaKTEPUCTH-
KH TIPOILIECCOB TEIJIO- M Maccolepeiayd; He CIIOCOOEH
y4acTBOBAaTh B COBEPLIEHCTBOBAHUN XUMHKO-
TEXHOJIOTMYECKHUX IPOLECCOB C MO3ULMUN IHEPro- u pe-
cypcocOepekeHHs, MHUHUMHU3AIMM  BO3JEHCTBHS  Ha
OKPY’KaIOUIYIO Cpeny
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8. MeToauyeckune yKazaHus 1Jisl CAMOCTOATEIbHOM PadoThl 00y4Yar0LIUXCsl

CamocrosiTenbHasi paboTa CIIOCOOCTBYET 3aKPEIICHUIO HABBIKOB PaOOTHI ¢ y4yeOHOU U
HAay4YHOU JIUTEPATYPOM, OCMBICIICHUIO U 3aKPEIICHUIO TEOPETUYSCKOTO MaTepuaia Mo YMEHHUIO
apryMEHTUPOBAHO TpejiaraTh KOJOTHUECKHA Oe30TMacHBIE TEXHOJIOTUU, BKIIFOYas 0OOCHOBaH-
HBII BBIOOP METOJa M amnmapaTypHOro o(OpPMIICHHS TEXHOJOTHYECKOTO MpOollecca, MO3BOJISIO-
M€ MaKCUMaJlbHO MUHUMHU3UPOBATh HETATUBHOE aHTPOIOTCHHOE BO3JIEUCTBUS Pa3JIMUHBIX HC-
TOYHHMKOB 3arpsi3HEHHS aTMoc(epbl Ha BO3IYIIHBINA OacCeiiH.

CamocrosTenbHas padoTa BBIIOJHICTCS BO BHEAYIUTOPHOE (ayJIUTOPHOE) BpeMs IO 3a-
JAHUI0 W TIPH METOJMYECKOM PYKOBOJICTBE IIPEIojaBaTelisi, HO 0€3 €ro HEmocCpeICTBEHHOIO
ydactusi (TP YaCTUYHOM HEMOCPEICTBEHHOM YYacTHHU MperojaBaTeisi, OCTaBJISIOLIEM Bey-
Y0 pOJIb B KOHTPOJIE 32 PaOOTOM CTYJECHTOR).

B npouiecce uzyuenust aucuuruinasl «lIporeccsl U anmaparbl XUMUUYECKOW TEXHOIOTUM
HarnpaBieHus 18.03.02 «3Hepro- u pecypcocbeperaroniyge mporecchl B XUMUYECKONH TEXHOJIO-
UM, HePTEXUMUN U OMOTEXHOJIOTHI» OCHOBHLIMU BUOAMU CAMOCMOSMENLHOLU paOOmbl SBIISIOT-
col.

[] mMOATOTOBKA K QyAWTOPHBIM 3aHATUSAM (JICKIMSAM, MPAKTHYCCKUM U JIA0OPATOPHBIM
3aHATHSAM) U BBIIIOJIHEHHUE COOTBETCTBYIOIIUX 3a/IaHUM;

[ camocrosiTenbHas paboTa HaJ OTAEIBHBIMU TEMaMHu yueOHOM NUCIUIUINHBI B COOTBET-
CTBUU C Y4€OHO-TEeMaTUYECKUM ILIAHOM;

(] BBIMOJHEHUE TECTOBBIX 3a/IaHUN;

(] BBIMOJHEHUE KyPCOBOM pabOTHI MO AUCIUILTUHE;

[ MOAroTOBKA K 3a4YETY C OLEHKOH, SK3aMEHY.

CaMOCTOSITEIbHOE BBITIOJHEHUE MeCcmo6biX 3a0anuti 1O BCEM pazlieiaM JUCIUILTAHBI
cpopmupoBanbl B poHze oLeHOUHbIX cpencTB (POC)

JlaHHbBIE TECTHI MOTYT UCHOJIb30BaThCS:

— 0OakajaBpaMH MpH MOJATOTOBKE K 3a4€Ty C OIICHKOM, SK3aMeHy B (hOpME CaMOTPOBEPKH
3HAHUM;

— MpenojaBaTeNIIMU JUIsl IPOBEPKH 3HAHUN B KauecTBE (POPMbI MPOMEKYTOUYHOTO KOH-
TpOJI Ha Ta0OPaTOPHBIX, IPAKTUYECKUX, JTEKIIMOHHBIX 3aHATHSIX;

— JUIsl IPOBEPKH OCTAaTOYHBIX 3HAHUH OakaiaBpOB, U3YYUBLINX JaHHBINA KypC.

TecroBble 3agaHusl pacCUMTaHbl HAa CaMOCTOSITENBbHYIO pPaboTy 0e3 HCIOIb30BaHUS
BCIIOMOT'aTeNIbHBIX MaTepHaioB. To ecTh MpH UX BBHIIOJIHEHUH HE CIIEYET MOJIb30BaThCsl y4eOHOH U
JPYTUMH BUJIaMH JIATEPATYPHI.

JInst BBINOJTHEHUSI TECTOBOTO 3af[aHUsl, MPEKIE BCEro, CIEAYeT BHUMATEIbHO NMPOYUTAThH
NOCTaBJIEHHBIN Bompoc. [locie o3HakoMIIEHMs C BONPOCOM CIIENYET INPHUCTYNATh K IMPOUYTEHUIO
npeajaraéMplXx BapHaHTOB oTBeTa. HeoOxoauMo mpoduTaTh BCE BapUaHThl U B KayeCTBE OTBETA
crestyeT BeIOpaTh nHjieKe (OyKBeHHOE 0003HaYEHHE), COOTBETCTBYIOIINI MPAaBUILHOMY OTBETY.

Ha BbimosnHeHne Tecta OTBOAUTCS OrpaHudyeHHoe Bpems. OHO MOXKET BapbUpOBaThCs B
3aBUCUMOCTH OT YPOBHS TECTHUPYEMBIX, CIOKHOCTM U oObema Tecrta. Kak mpaBuio, Bpems
BBITIOJTHEHUS TECTOBOT'O 3a/IaHUA oNpeesercsa u3 pacuera 120 cekyH1 Ha OJJUH BOIIPOC.

ConeprxaHue TECTOB IO JTUCIMITIIMHE OPUEHTUPOBAHO Ha MOJrOTOBKY OakalaBpoB IO OC-
HOBHBIM BOIIPOCaM Kypca. YpOBEHb BBIIIOJIHEHUS! TE€CTa MO3BOJIAET MPENOJaBaTeNIIM CYJUTh O
X0JIe CaMOCTOSITEIIbHON pabOThl 0aKaTaBpOB B MEKCECCHOHHBIN MEPHOJ U O CTENIEHU UX MOJro-
TOBKH K 3a4€Ty C OLICHKOM, 3K3aMEHY.

Iloozomoeka Kk npakmuieckum pabomam.

BrinonHenue HHAUBUAYaTbHOU MPAaKTUYECKON pabOTHI SIBISIETCS YaCThIO CaMOCTOSITElNb-
HOU paboThl 00yYArOIIErocss M MpeaycMaTpUBACT WHAMBUAYAIbHYIO pabOTy CTYAEHTOB C y4eo-
HOM, TEXHUYECKON U CIIPABOYHOM JINTEPATYPOM IO COOTBETCTBYIOIIMM pa3iesaM Kypca.

CTyZeHT BBINONHIET HHAUBUAYAIBHOE 3aJaHUE 110 BAPUAHTY.

PykoBonuTens U3 uMcna mpernojaaBareneil kadeapbl OCYIIECTBISET TEKyIee pPyKOBO-

CTBO, KOTOPOC BKIIOYACT: CUCTCMATHYCCKHUC KOHCYJIbTAIUHU C LCIIBIO OKa3aHUs OpraHu3allioOH-
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HOW M HAYYHO-METOMUYECKON MOMOIIM CTYACHTY; KOHTPOJIb HaJl BBHIIIOJHEHUEM padOThl B yCTa-
HOBJICHHBIE CPOKHU; IIPOBEPKY COAEPIKAHUSA U OQPOPMIICHHS 3aBEPILIEHHON pabOTHI.

[IpakTryeckas paboTa BBIIOJHIETCS OOYYAIOIIMMCS CAMOCTOSTENIHO M JIOJDKHA OBITh
IpeJCcTaBIeHa K IPOBEPKE MPENoIaBaTelto 10 Hayalla 9K3aMEHAIMOHHON CecCuu.

CTyneHTbl, He BBIOJHUBIINE NMPAKTHYECKUE PaOOTHI, K CAaye 3a4eTa C OLIEHKON U IK3a-
MEHa He gonyckarorcs. Pabota nomkHa ObITh akKypaTHO 0()OpMIIEHA B [I€YaTHOM WM TUCbMEH-
HOM BUJI€, YA0OHA JJIsl IPOBEPKU U XPAHEHHS.

Jlabopamopnvie 3anamus — 3T0 aKTUBHas (opma yueOHOro mporecca, rae odydaromuiics
3HAKOMHTCSI C 3aKOHOMEPHOCTSMH THAPOMEXAHUUYECKUX, TEIIO- M MAacCOOOMEHHBIX IPOLIECCOB,
YUUTCSl pa3leNsaTh KUAKHE U Ta30Bble HEOJHOPOIHBIE CHCTEMBI, TEIUIOBBIMHU IPOLIECCAMH U
NPUHLUIIOM pabOoThI alapaToB U TEXHOJIOTUH U T.II.

Ilepen HauamoM pabOTHI CTYIEHT OMNpPAIIMBACTCS IO TEOPETHMUYECKOW YacTH pabOThl —
HPOXOJUT OIPOC, HAa KOTOPOM MPEroaBaTeib MPOBEPSET €ro TEOPETHUECKYIO «I10JJKOBAHHOCTbY
(zenb paboThl, OCHOBBI UCIIOIBb3YEMOI0 AHATMTUYECKOT0 METO/Ia aHAIN3a, KOHTPOJIbHBIE BOIIPOCH! U
1..). Conmepkanue mnabopaTopHON pabOTHI, MEPEYCHb 3a7aBa€MbIX KOHTPOJIBHBIX BOIPOCOB
YCTaHaBIIMBAIOTCS MPENoJaBaTeIeM 0 Hauyalla BbIOJHEHHs paOOThlI.

[lo wroram BbIMONHEHHS J1TA0OPATOPHOW paObOTHl KaXIbl OOyJaronmics ohopMIIseT
MHMBUAYaJIbHBINA OTYET, KOTOPBIM 3alluIaeT npenogasarento. [Ipu 3ammre yuuTbIBaeTcsi Ka4ecTBO
oopmieHust oTyera (HAJIMYME LENH, 337a4, METOJWKHA MPOBEACHHS SKCIIEPUMEHTa, PacyeToB,
BBIBOJIOB), IPABUJILHOCTh 0OPAaOOTKH MOIYUYEHHBIX PE3YJIbTaTOB U IPAMOTHOCTD BBIBOZIOB.

Kypcosas paboma BbnonHseTcs 00y4arolIUMCs CaMOCTOSITENIHO U JIOJKHA OBITh IpeJi-
CTaBJIEHa K IIPOBEPKE MPETo1aBaTello 10 Hayalla 3K3aMEHAllMOHHOM CeCCHH.

PykoBoauTens KypcoBOil pabOThI OCYIIECTBIISIET OPTraHU3AIMOHHYI0O U HAYYHO-METO]IU-
YECKYI0 [TOMOIIb 00Yy4aroIeMycsi, KOHTPOJIb HaJ BBIIIOJHEHUEM pabOThl B YCTAHOBJIEHHBIE CPO-
KU, TIPOBEPKY COJIEepKaHusI U 0(hOpMIICHHUS 3aBEPIICHHON pabOoTHI.

[Topsimok npenocTaBiieHst KypcoBOW pabOThl BKIIOYAET CIIEAYIOIINE AeHCTBUA:

1. 3aBepuieHHass KypcoBas paboTa HpeAcTaBiseTcs OOydaroIUMCs IpPernojaBaTesio Ha
NPOBEPKY B JIEHb CIauH, YKa3aHHBIN B 3a/1aHUMU.

2. IlpunsTHe pemeHus O JOMycKe OOydarollerocss K 3alluTe KypcoBoil paboThl ocy-
IIECTBIISETCS PYKOBOAUTENIEM PaOOTHI.

3. Obyuaromuiicss MOXKeT OBbITh HE JOMYILEH K 3alllUTe KypcoBOM pabOThl U HEBBINOJ-
HEHMHU CYIIECTBEHHBIX Pa3/IeloB, a TaKXKe NpU TPyObIX HapyIIEHUSX NpaBUiI OPOPMIICHHS TEK-
CcTa.

4. 3amuTa KypcoBoil paboThl MOXKET HOCUTh KaK MHJIWBUAYaJIbHBIHA, TaK U MyOIUYHBIN
XapakTep.

9. Hepeqeﬂb l/lH(l)OpMaIII/IOHHl)IX TeXHOHOFHﬁ, HCI0JIb3YEMBIX
NMpH OCYHICCTBJICHUH 06p330BaTeJIbHOFO nmpounecca mo JTMCuMIlinHe

JUisi yCHeurHoro OBJaIeHUs] TUCIMIIIMHON HCHOJB3YIOTCS CleAyIone MHPOpMalnoH-
HBIE TEXHOJIOTUU OOYJICHHUS:

e [lpu mpoBeneHHM JEKIMHA HCIONB3YIOTCS MPE3CHTAUU MaTepuana B MporpaMme
Microsoft Office (PowerPoint), Bbixom Ha mnpodecCHOHATbHBIC CANTBI, HCIOIb30BAHHE
BUIEOMATEPHUAJIOB PA3TUYHBIX HHTEPHET-PECYPCOB.

* [IpakTuveckne 3aHATHE N0 JUCIUIUINHE IPOBOASTCS C HEOOXOAMMOTO METOIUIECKOTO
MatepHaia (METOAMYECKUE YKa3aHUsl, CIPABOYHUKH, HOPMATUBBI U T.I1.)

e JlabopaTopHble 3aHATHS TIO TUCIHIUIMHE TMPOBOMATCS B CHEIHATH3UPOBAHHOM
yaeOHoi aynuTopun — JlabopaTopHst TPOIECCOB U anmapaToB XUMHUYECKO TEXHOIOTHH.

* B cnyyae JUCTAHIIMOHHOTO HM3y4Y€HHs AMCUUIUIMHBI M CaMOCTOATENBbHOM paboThI
ucnons3yercs IMOC (MOODLE).

JIaGopatopHble 3aHATHSA 10 JUCLUIUIMHE MPOBOJATCS C WCHOJIb30BAHUEM DPA3ITUYHOTO
nabopaTOpHOTO 000PY/IOBaHUS, a Tak)Ke Ha JIA0OPATOPHBIX CTEHAaX-ycTaHOBKax. Ha 3aHsTum
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oOyyaromuecs: U3ydaroT (PU3HKO-XMMUYECKYIO CYITHOCTh TEXHOJIOTMYECKHUX MPOIECCOB, KOH-
CTPYKLUUU U TEXHHUKY OOCIIYy)KMBaHMSI XMMUYECKOW ammapaTypbl, ONPEAENAIOT €€ BaKHEUIIHNe
XapaKTEPUCTHKH, OTPENEISIOT (PAKTOPBI, BIUSIOIINE Ha TPOU3BOIUTEIFHOCTh U SKOHOMHUYHOCTh
yCTaHOBOK. Takke CTyIEHThl 3HAKOMSATCS C KOHTPOJIbHO-U3MEPUTEIbHBIMU MPUOOpaMH, METO-
JMKON M3MEpEeHUs U 00pabOTKON pe3ysIbTaTOB NU3MEPEHUS], IPUOOPETAIOT HAaBBIKU HAYYHOI'O HC-
CJIETOBAHMUSL.

Ha npakTuueckux 3aHATHSIX CTYAEHTHI OTpa0aThIBal0 HABBHIKM OOOCHOBAHHOTO BbIOOpa
TEXHOJIOTHYECKOr0 000pYIOBaHUSI, OMpPE/IEICHHs] €r0 OCHOBHBIX ra0apUTHBIX Pa3MEpoB U TeX-
HUYECKUX XaPaKTEPUCTHUK.

B nmnpomecce wu3yueHMs AUCUMIUIUHBI YYEOHBIMH IIEJIIMU  SIBJISIFOTCSL TIEPBHYHOE
BOCTIpUATHE Yy4eOHOW WH(POPMAIMM O TEOPETUYECKMX OCHOBAX M TNPUHIMUIAX padOThI ¢
JOKyMEHTaMHu (KapTbl, IUIaHBI, CXEMbI, pErjiaMeHThl), €€ yCBOEHHUE, 3allOMMHAHHE, a TaKkKe
CTPYKTYpPUPOBAaHUE TOJIYYCHHBIX 3HAHUH W  pa3BUTHE HUHTEIUICKTYalIbHBIX  YMCHHIA,
OPUEHTUPOBAHHBIX Ha CIOCOOBI ACSITENBHOCTH PENpPOAYKTUBHOrO xapaktepa. llocpernctBom
UCTIOJIB30BAaHUS ITHX WHTEIUICKTYaJbHBIX YMEHUH JOCTHTAlOTCs y3HaBaHUE PaHEe YCBOSHHOTO
MaTepuaia B HOBbIX CUTYallUsX, IPUMEHEHHE a0CTPAKTHOTO 3HAHUS B KOHKPETHBIX CUTYalIHSIX.

JUist TOCTHKEHUS ITUX ENel UCIONB3YIOTCS B OCHOBHOM TPAJHIIMOHHBIE WH(POPMATHB-
HO-Pa3BUBAIOIINE TEXHOJOTMH OOYYEHHSI C YUYE€TOM Pa3IUYHOIO COUYETAHHS MACCUBHBIX (POpM
(7mexmus, 1abopaToOpHOE 3aHATUE, KOHCYIbTALIUS, CAMOCTOSTENIbHAS Pad0Ta) U PEPOTYKTUBHBIX
METOJIOB 00yueHusi (IIOBECTBOBATEIbHOE H3JIOKEHUE y4eOHON MHopMaiuu, 0ObsICHUTEIHHO-
WITIOCTPATHBHOE M3JIOKEHHE) U JIAOOPATOPHO-TIPAKTUIECKUX METOJI0B 00y4YeHHS (BBIIOJHEHHE
pacueTHo-TpaduyecKux padboT, pacyeT XMMHUYECKOro 000pya0BaHus).

VYHuBepcuter obecredeH HEOOXOAMMBIM KOMIUIEKTOM JIUIICH3HOHHOTO MPOrPaMMHOTO
obecrnieveHus:

® CEeMeHCTBO KOMMEPUECKMX OTEPAIlMOHHBIX cHcTeM ceMeiicTBa Microsoft Windows;

e o¢ucHbIi maket npuwioxennit Microsoft Office;

e mporpaMMHasi cucteMa sl OOHapyKEHUS TEKCTOBBIX 3aMMCTBOBAHUU B Y4EOHBIX U
Hay4YHBIX paboTax «AHTuIUIaruat.BY3y;

® JIByX- M TpEXMEpHas CHCTEMa aBTOMATH3MPOBAHHOTO MPOEKTHPOBAHUS U YEPUCHHS
AutoCAD.

10. Onucanne MaTepuaJbLHO-TeXHHYECKOI 0a3bl, HEOOXOAUMOI 1151 OCYIIeCTBJIEHHSA
00pa30BaTeIbHOIO MpoLecca Mo AUCHUIIIMHE

Peanuzarus yueGHOTro mpoiiecca OCyIIECTBISETCS B ClIEHUATbHBIX YUEOHBIX ayJTUTOPHUSIX
YHUBCPCUTCTA IJIA MPOBCACHUA 3aHSATUU JICKITMOHHOI'O THIIA, J'Ia60paTOpHI>IX N MPAKTHYCCKUX
3aHSTHIA, TPYNIOBBIX U WHANBUAYAIBHBIX KOHCYIbTAIlUH, TEKYIIIETO KOHTPOIS U MPOMEKYTOU-
HOI arTectanuu. Bece ayaAuTOpHUN yKOMITJIEKTOBAHBI CIICIIHAIU3UPOBAHHON MEOENbIO0 U TEXHUYE-
CKUMHU CPEJCTBAMH OOYYEHHMs, CIYKalUMH JUIsl TIpeicTaBiIeHus] yueOHoW uHpopMauu 00Jb-
o aygauropud. [Ipu HEOOXOAUMOCTH 00YUYAIONTUMCS MPEIIaratoTcss Habopsl IEMOHCTPAIHOH-
HOTO O0OpYyIOBaHMS M Y4eOHO-HATJISIAHBIX MOCOOUH, oOecrneunBaronme TeMaTUYecKue HILTIo-
CTpAIHH.

CamocTtosTenbHas paboTa 00YJarOIIMXCs BHITIOMHAETCS B CIICIUAM3UPOBAHHON ayAUTO-
pum, KoTtopasi obopymoBaHa y4eOHON MeOenbl0, KOMITBIOTEPHOM TEXHUKOH C BO3MOXKHOCTHIO
noJKItoueHus Kk cetn «MHTepHEeT» U 00ecreueHneM JI0CTyIa B 3JEKTPOHHYI0 WH(OPMAIIMOHHO-
obpazoBarenbhyto cpeny YIJITY.

EcTth momemienue A5 XpaHeHUs U MPOQPIIAKTHYECKOTO O0CTYKUBaHUS yueOHOTo 000-
PYAOBaHMUSL.
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TpeGoBanus kK ayAUTOPUAM

HanmeHoBaHMe crieUalbHBIX TOMEIICHUH
Y TIOMEIICHHUH JJIs1 CAMOCTOSITEIBHOM PabOTHI

OCHAIIIEHHOCTH CIIEIHAIbHBIX ITOMEIEHUI
Y TIOMCIICHUH JJI1 CAMOCTOSITEIIBHOM PabOThI

ITomernienune 3aHATHH JTEKIIMOHHOTO B
CEMHUHAPCKOI0 TUIIA, TPYIIOBBIX U UH-
JIUBUYAJIbHBIX KOHCYJIbTAIlUN, TEKY-
1IeH ¥ IPOMEXKYTOYHOM aTTeCTALMH.

Crobl, ayTUTOPHBIE CKaMbH, MEJIOBasi 10CKa,
yueOHO-HarJIsJHble MaTepHralbl (IJ1aKkaTaMu);
IIEPEHOCHOE MYJIbTUMEUITHOE 000pyJOBaHUE
(HOYTOYK, 3KpaH, MPOEKTOP).

[Tomemenue st 1aGOPaATOPHBIX 3aHS-
THH

VYuebnast mabopatopusi «JlaGopatopusi mpo-
IIECCOB M allapaToB XUMHYECKOH TEXHOJIO-
MY, OCHALICHHAs Ja00PaTOPHBIMH CTOJIAMH
U CTYJbSIMH, CIEAYIOIIUM 000pyJOBaHHEM:
YCTAaHOBKA MO HM3MEPEHUIO COMPOTHUBICHUN
TpyOOIIPOBOJIOB, yCTaHOBKA MO (HUILTPOBA-
HUIO, YCTAHOBKA [0 OTCTaMBAaHUIO, yCTAaHOBKA
[0 THIPOJAWHAMUKE KOJIOHH, YCTaHOBKa IIO
abcopOumu, ycTaHOBKA JUISI H3YYECHUST PaOOTHI
[IUKJIOHA W KHIISIIEro CJIOS, YCTaHOBKA IS
HN3YUCHUA KHHCTUKH CYHIKH, YCTAHOBKA IJId
OTIpeNeNICHUs] JIeTIPECCUU, YCTAaHOBKA IS
U3y4eHHUs Tpolecca TerooOMeHa, BEChI Ja-
OopaTOpHbIE TEXHUYECKHE, BECHl aHAIUTHYE-
CKHe

[TomereHus A CaMOCTOSTSIIBHOM pa-
OOTEI

Cronbl, CTynbs, 2KpaH, MpoekTop. Paboune
MeCTa CTYJICHTOB, OCHAIIIEHBI KOMIIBIOTEPAMH
C BBIXOJIOM B CeTh VIHTEpHET U 3JICKTPOHHYIO
MH()OPMAIIMOHHYIO 00Pa30BATEIBHYIO CPEY.

[Tomemienne 1 XpaHeHHst U PO u-
JAKTUYECKOT0 00CITyKUBAaHUS y4eOHOTO
o00opyoBaHus

PacxojHbple Marepuaibl Ui PEMOHTa U 00-
CIIY’)KNBaHUS TCXHHUKH. Mecrta AJId XpaHCHUA
o0opynoBaHus
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