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1 BBenenue

Pabouas nporpamma 1 (OHJ OLIEHOUHBIX CPEACTB IUCHMIIIMHBI «IIpolecchl u annapatsl
XUMHYECKON TEXHOJOTHH» COCTABIICHBI B COOTBETCTBUHU C TpeOOBaHMIMHU (helepabHOTO rocy-
JTApCTBEHHOT0 00pa30BaTEeIbHOIO CTaH1apTa, YTBEPKIEHHOr 0 nprukazoM MuHoopHayku Poccuii-
ckoit denepanuu ot 07.08.2020 Ne 922, 1 ocHOBHOM MpodecCHOHATHHON 00pa30BaTEIBLHOM MPO-
IPaMMBbI OATOTOBKH «XHUMUYECKasi TEXHOJIOIHS IPUPOIHBIX dHEPrOHOCUTENIEH M YIVIEPOIHBIX
MaTepHualioBy MO HampaBiieHUIO TOAroToBKHU «18.03.01 XuMuueckass TEXHOIOTHUS.

IIpakTHyeckas MOATOTOBKA peaJIn3yeTCsl Ha OCHOBE:

[podeccronanbupiii crangapt 19.002 «CITELIUAJIMCT 10 XMMUYECKOMU ITEPE-
PABOTKE HE®TU N I'A3A».

O6o006menHas TpynoBas pyHkius: B O0ecnieuenue u KOHTPOJIb pa0OTHI TEXHOJIOTHIECKHIX
00BEKTOB U CTPYKTYPHBIX MOApa3eseHuil HedTerazonepepadaThiBaroLIel OpraHu3anuy (Ipous-
BOJICTBA).

H3-2 OcnoBHOe 000pya0BaHuE Mpolecca, MPUHLIUIBI €ro paboThl U MpaBUiIa TEXHUYE-
ckoi akcrutyatauuu, H3-2 Texnonornueckue cxemsl, H3-3 Buasl npumensemMoro o0opynoBaHus
U npaBuia ero skcmryaranuu, H3-3 Texunonoruueckue cxembl, H3-3 OcHoBHOE 000pynoBaHue
IPOLIECCOB, IPUHLIMIIBI €0 PaboThl U MpaBHiia TEXHUUECKON sKkcIutyatauuu, H3-3 Metozas! npo-
BEJICHUS aHAJIM30B, UCIIBITAHUI U IPYTUX BUAOB uccienoBanuii, H3-4 OcHoBHOE 000pynoBaHme
npoliecca, IPUHIUIBI €ro paboThl U MpaBuia TEXHUYEeCKOH sKkcrutyaranuu, H3-4 TexHonoruue-
CKHE IIPOLIECCHI, PEKUMBI IIPOU3BOJICTBA, NpoAyKuun opranuzanuu, H3-5 Texunonorus nepepa-
6otku HedTH U raza, HY-1 Uurate npoekTHy0 qokyMeHTauio, HY-2 I[IpoBoauTts cBEpKY cXou-
MOCTH OanaHca moTpedasieMoro ChIpbs U BHIPAOOTKH TOBAPHOM MPOTYKIIHH.

Ipodeccuonansupii crangapt 19.002 «CITELIUAJIMCT 110 XUMWYECKOM ITEPE-
PABOTKE HE®TU U T'A3A».

O6o00menHas TpynoBas pyHkuus: B Obecriedenne u KOHTPOJIb pabOThl TEXHOIOTUYECKUX
00BEKTOB M CTPYKTYPHBIX MOApa3AeieHU HedTerazonepepadaTsIBarOIIei opraHu3aiy (Mpou3-
BOJICTBA).

H3-2 OcHoBHOEe 000pyAOBaHUE Mpoliecca, MPUHLIHUIIBI €r0 paboThl U MpaBUjla TEXHUYE-
ckoif skcrutyaranuu, H3-2 Texnonoruueckue cxemsl, H3-3 Buabl npumensemoro o0opy1oBanus
U mpaBuia ero skcmryaranuu, H3-3 Texunonoruueckue cxembl, H3-3 OcHoBHOE 000pynoBaHue
IPOIIECCOB, MPUHIIMIIBI €0 PabOoThl U MpaBHiia TEXHHUUECKON sKcIutyatauuu, H3-3 Metozas! po-
BEJICHUS aHAJIM30B, UCTILITAHUHN U IpYTUX BUIOB ucciaenoBanuit, H3-4 OcnoBHOe 000py10BaHue
npoliecca, IPUHIUIBI €ro paboThl U MpaBuia TeXHUYEeCKoH skcrutyaranuu, H3-4 TexHonoruye-
CKH€ IPOLECCHl, PEKUMBI POU3BOJICTBA, MpoAyKuMuK opranuzanuu, H3-5 Texnonorus nepepa-
60Tku He(pTH U ra3a, HY-1 Yurats npoekTHyto JokymeHTanuio, HY-2 [IpoBoauTs cBepKy cxoau-
MoCTH OajlaHca MOTPeOIIEMOrO ChIpbs U BEIPAOOTKH TOBAPHOI MPOAYKLIUH.

podeccronansupiii crangapt 19.002 «CITELIMAJIMCT 110 XUMUYECKOM TTEPE-
PABOTKE HE®TU U 'A3A».

O6o006mmenHas TpynoBast pyHkius: B Ob6ecnieueHue u KOHTPOIIb pabOThl TEXHOIOTHIECKUX
00BEKTOB M CTPYKTYPHBIX MOApa3AeICHU HedTerazonepepadaTsIBarOIIei opraHu3aiy (Ipou3-
BOJICTBA).

H3-2 OcnoBHOe 000pyAOBaHUE Mpoliecca, MPUHLIUIIBI €r0 pabOThl U MpaBUjla TEXHUYE-
ckoif skcrutyaranuu, H3-2 Texnonoruueckue cxemsl, H3-3 Buabl npumensemoro o0opy1oBaHus
U mpaBuia ero skcmtyaranuu, H3-3 Texunonoruueckue cxembl, H3-3 OcHoBHOE 000pynoBaHue
IPOIIECCOB, MPUHIIMIIBI €r0 PadoThl U NMpaBHia TEXHUUECKOW sKcIutyaTauuu, H3-3 Metozas! po-
BEJICHUS aHAJIM30B, UCTIBITAHUHN U IPYTUX BUIOB ucciaeaoBanuii, H3-4 OcnoBHOEe 000pyI0BaHuE
npoliecca, IPUHIUIBI €ro paboThl U MpaBUia TEXHUYECKOH sKkcrutyaranuu, H3-4 TexHonoruye-
CKHE MPOLECCHI, PEXUMBI IIPOU3BOACTBA, NPOAYKIMHU opranu3anuu, H3-5 Texnonorus nepepa-
60Tku HepTH U raza, HY-1 Yurats npoekTHyto qokymeHTanuio, HY-2 [IpoBoauTh cBepKy cxoau-
MOCTH OajtaHca moTpeOIIEMOTO CHIPhS U BHIPAOOTKH TOBAPHON MPOTYKIIUH.
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podeccnonansueii cranmapt 19.002 «CIELIUAJIUCT 11O XUMHUYECKOM TIEPE-
PABOTKE HE®TU U I'A3A».

O6006menHnas TpynoBas ¢pyHkuus: B ObecrieueHrne 1 KOHTPOJIb paOOTHI TEXHOJIOTHYECKUX
00BEKTOB M CTPYKTYPHBIX TOJIpa3AeiieHui HedTerazonepepadaTbIBaroeid opranu3anuu (TIpoun3-
BOJICTBA).

H3-2 OcnoBHOE 000pyAOBaHUE MpOLIECcCca, MPUHIUIIBI €r0 PadOThl U MpaBUJIa TEXHUYE-
ckoi akcruryatanuu, H3-2 Texnonornueckue cxembl, H3-3 Buabsl mpuMensieMoro o00opyaoBaHus
U npaBuia ero skciuryaranuu, H3-3 Texunonoruueckue cxembl, H3-3 OcHoBHOE 000pynoBaHue
MIPOLIECCOB, MPUHIUIIBI €0 pabOThI U MpaBuiia TeXHUYEeCKor skcrtyaranuu, H3-3 Metoas! npo-
BEJICHUS aHAJIM30B, UCIIBITAHUIN U IPYTUX BUAOB uccienoBanuii, H3-4 OcHoBHOE 000pynoBaHue
rpoliecca, TPUHITUIBI €ro paboThl U MpaBMiIa TEXHUYECKOU dkcruryaTanuu, H3-4 TexHnomoruye-
CKHE IIPOLIECCHI, PEKUMBI IIPOU3BOJICTBA, IpoAyKuuu opranuzanuu, H3-5 Texnonorus nepepa-
6otku HedTH U Taza, HY-1 YurtaTe npoekTHyto qokymeHTaruio, HY-2 [IpoBoauThk CBEpKY CX0/1H-
MoCTH OanaHca nmoTpedasieMoro ChIpbsi U BHIPAOOTKH TOBAPHOM MPOTYKIINH.

Ipodeccuonansupii cranaapt 19.002 «CITELIUAJIMCT 110 XUMWYECKOM TTEPE-
PABOTKE HE®TU U T'A3A».

O606mmenHas TpynoBas ¢pyskius: B OGecnieuenue u KOHTPOJIb pa0OTHI TEXHOJIOTHYECKHX
00BEKTOB M CTPYKTYPHBIX TOJIpa3AeiicHUi HedTerazonepepadaTeIBaroIeii opranu3anuu (TIpoun3-
BOJICTBA).

H3-2 OcHoBHOE 000pyAOBaHUE MpOLECcCca, MPUHIUIIBI €r0 paboThl M MpaBUIIa TEXHUYE-
ckoit akcrutyatanuu, H3-2 Texnonorndeckue cxemsl, H3-3 Buasl npuMmenseMoro o0opynoBaHust
U npaBuia ero skcmryaranuu, H3-3 Texunonoruueckue cxembl, H3-3 OcHoBHOE 000pynoBaHue
MIPOLIECCOB, MPUHITUIIBI €0 PabOThI U MpaBUjia TEXHUYECKOU dKcrtyaranuu, H3-3 Metoasl npo-
BEJICHUS aHAJIM30B, UCIIBITAHUH M IPYTHX BUIOB nccienoBanuii, H3-4 OcnoBHOE 000pynoBaHme
mpolecca, IPUHIIUIIBI €ro padoThl U MpaBUila TEXHUYECKOH dKkciyaranuu, H3-4 Texnomornye-
CKH€ IPOLECCHl, PEKUMBI POU3BOJICTBA, NpoAyKuMuK opranuzanuu, H3-5 Texnonorus nepepa-
60Tku He(pTH U raza, HY -1 Yurats npoekTHyto qokymeHTanuto, HY-2 [IpoBonuTs cBepKy cxoau-
MoCTH OajlaHca MOTPeOIIEMOrO ChIpbs U BEIPAOOTKH TOBAPHOM MPOAYKLIUH.

podeccronansupiii cranaapt 19.002 «CITELIMAJIMCT 110 XUMWYECKOM TTEPE-
PABOTKE HE®TU U T'A3A».

O606mmenHas TpynoBas pyHkius: B O0ecnieuenne u KOHTPOJIb pPaOOTHI TEXHOIOTUYECKUX
00BEKTOB M CTPYKTYPHBIX MOApa3AeieHU HedTerazonepepadaTsIBarOIIeii opraHu3aiy (Ipou3-
BOJICTBA).

H3-2 OcHoBHOE 000pyaOBaHUE Mpoliecca, MPUHLUIIBI €r0 pabOThl U MpaBUja TEXHUYE-
ckoif skcrutyaranuu, H3-2 Texnonoruueckue cxemsl, H3-3 Buabl npumensemoro o0opy1oBaHus
U mpaBuia ero skcmryaranuu, H3-3 Texunonoruueckue cxembl, H3-3 OcHoBHOE 000pynoBaHue
IPOIIECCOB, MPUHIIMIIBI €0 PabOoThl U MpaBHiia TEXHUUECKON sKcIutyatauuu, H3-3 Metozas! po-
BEJICHUS aHAJIM30B, UCTIBITAHUHN U IPYTUX BUIOB uccieaopanuii, H3-4 OcHoBHOE 000pyI0BaHNE
npoliecca, IPUHIUIBI €ro paboThl U MpaBHia TEXHUYECKOH sKkcrutyaranuu, H3-4 TexHonoruye-
CKHE MPOLECCHI, PEXUMBI IIPOU3BOJICTBA, NMPOAYKIMHU opranuzauuu, H3-5 Texnonorus nepepa-
60Tku HepTH U raza, HY-1 Yurats npoekTHyto JokymeHTauto, HY-2 [IpoBoauTh cBepKy cxoau-
MocCTH OajilaHca MOTPeOIIEMOro ChIpbs U BEIPAOOTKH TOBAPHOM MPOAYKIIHH.

podeccuonansupiii crangapt 19.002 «CITELIUAJIMCT 110 XUMUYECKOM TTEPE-
PABOTKE HE®TU U 'A3A».

O6o006mmenHas TpynoBas pyHkius: B O0ecnieuenue u KOHTPOJIb paOOTHI TEXHOJIOTHYECKHIX
00BEKTOB M CTPYKTYPHBIX MOApa3AelieHni HedTerazonepepadaThIBarONIel opraHnnu3aiuu (Tpou3-
BOJICTBA).

H3-2 OcnoBHOe 000pyaOBaHUE Mpoliecca, MPUHLUIIBI €r0 pabOThl U MpaBUjla TEXHUYE-
ckoif skcrutyaranuu, H3-2 Texnonoruueckue cxemsl, H3-3 Buapl npumensemoro o0opy1oBanus
1 mpaBuia ero skciuryaranuu, H3-3 Texnonorudeckue cxemsl, H3-3 OcHOBHOE 000pyi0oBaHME
IPOIIECCOB, MPUHIIMIIBI €r0 PadOTHI U MpaBHiia TEXHHUECKON dKcIutyatauuu, H3-3 Metozas! po-
BEJICHUS aHAJIM30B, UCTIBITAHUHN U IPYTUX BUIOB ucciaeaoBanuii, H3-4 OcHoBHOEe 000pyI0BaHue
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rporiecca, TPUHITUIBI €ro paboThl U MpaBWiIa TEXHUYECKOH dkcruryaranuu, H3-4 TexHnomoruyve-
CKHE IIPOLIECCHI, PEKUMBI IIPOU3BOJCTBA, NpoAyKuuu opranuzanuu, H3-5 Texnonorus nepepa-
6otku HedTH U Taza, HY-1 YurtaTe npoektHyto qokymeHTaruio, HY-2 [IpoBoauTh CBEpKY CX0/aH-
MOCTH OanaHca noTpedasieMoro ChIpbsi U BBIPAOOTKH TOBAPHOM MPOTYKIIHH.

3agaun aucHy- | - IpruoOpeTeHne He0OXOJUMBIX 3HAHUHI O OCHOBHBIM TEXHOJOTHYECKUM
TUTHBI mporeccam u 000pyI0BaAHHIO;

- OBJIAJICHNE METOJAMH pacyeTa MaTepHaIbHOTO U TEIUIOBOTO OalaHCOB OC-
HOBHBIX XUMHUKO-TEXHOJIOTHIECKUX MPOIECCOB;

- (hopMHpOBaHNE HABBIKOB BBITIOJHEHHS PACUueTa OCHOBHBIX allapaToB XHU-
MHUYECKOM TEXHOJIOTUH;COOp ¥ aHAJIN3 UCXOAHBIX TaHHBIX I IPOSKTHPO-
BaHMS TEXHOJIOTHUECKUX YCTAaHOBOK;

- IPOU3BO/ICTBEHHBII KOHTPOJIb ITAPAMETPOB MEXaHHUUECKUX, THPABIHYE-
CKUX, TEIUIOBBIX U AU((HY3HOHHBIX ITPOIIECCOB;

- 3¢ (eKTUBHOE UCTIONB30BaHNE 000y IOBaHUS ISl OCYIIECTBICHUS OCHOB-
HBIX IPOLIECCOB XMMUYECKOH TEXHOJIOTHH;

- aHAJIM3 COCTOSIHUS M TUHAMUKHM TIOKa3aTesIel KauecTBa paboThl ammaparos
JUISL TIPOBE/ICHUSI MEXaHHMYECKUX, THAPABIMUECKHX, TEIJIO- U MacCOOOMEH-
HBIX MIPOLIECCOB;

- pa3paboTKa METOAMYECKUX U HOPMATUBHBIX JJOKyMEHTOB, TEXHHYECKOI
JOKYMEHTAIUH, TPEUIOKEHUI U MEPOTIPUSITHH, CBI3aHHBIX C OKCIUTyaTa-
[Mell anmnapaToB JUIs NPOBEACHUS MEXaHHYECKUX, THAPABINYECKHX, TEIIIO-
BBIX M (P PY3MOHHBIX POIIECCOB;

- BBIIIOJIHEHUE PA0OT 10 MPOESKTUPOBAHUIO COBPEMEHHBIX IIPOILIECCOB M all-
apaToB XUMUYECKOH TEXHOJIOTHH.

OcHoBHblE pa3- | I'mapomexaHm4yeckHe nmpoueccbl: TeopeTuueckre OCHOBBI THIPABINKH,
nensl /  tewmsl | [lepemenienne xxuakocTel 1 ra3oB, Pasnenenrne HEOTHOPOIHBIX CUCTEM,
JUCLUTIIUHBI [IceBnooxmkenne u mHeBMOTpaHcnopt , KonTponbsHas padora, PacueTHo-
rpaduueckas padbota

Texymuii koHTpoJb: JIabopaTopuslit )xypHai, PI'P, Kontponbsnas pabota,
OK3aMeH

TenuioBbIe npoueccsl M annaparel: TeopeTuyecKkrue OCHOBBI TEIIOBBIX
IIPOLIECCOB, TeIIoOBbIE MPOLECCHI U AIapaThl

MaccooOmeHHbIe ponecchl U annaparbl: TeopeTnyeckue OCHOBBI Mac-
COOOMEHHBIX MpoIieccoB, MaccOOMEHHBIE anmaparsl

Texymmii koHTpob: KypcoBoe npoektupoBanue, JlabopatopHslil xKyp-
Hall, DK3aMeH

2 IlepedeHb IVIAHMPYEMBIX Pe3yJIbTATOB 00YUYECHHUS M0 AMCHMILINHE (MOYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMH JO0CTHKEHUS KOMIIETCH U

[Ipouiecc m3yuenuss aucHumuinHbl «lIpomecchl U ammaparbl XMMHYECKOH TEXHOJOTHNY
HampaBlieH Ha popMHUpoBaHUE cheayromux koMmereHIui B coorBerctBun ¢ ®I'OC BO u ocHOB-
HOI 0Opa3oBarenbHOM mporpaMMon (Tabnuma 1):
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Tabmuma 1 — KomneTeHImu 1 MTHANKATOPHI MX TOCTHXKCHHS

KO[[ 1 HAUMCHOBAaHUEC KOMIICTCHII N

Nupukaropel joctuxe-
HUS

[Inanupyemsle pe-
3yJIbTaThl 00y4YeHUs
10 AUCHUIIIINHE

O6menpodeccrnoHanbHbIE

OIIK-4 Criocoben obecrieunBaTh MpoBe/Ie-
HUE TEXHOJIOTUYECKOTO MPOIIeCcCa, UCIIOb-
30BaTh TEXHUYCCKUE CPEACTBA JIsl KOH-
TPOJIS TAPAMETPOB TEXHOJIOTHUECKOTO
Iporecca, CBOMCTB ChIPhSl M TOTOBOMH Mpo-
TYKITUH, OCYIIECTBIIATh U3MEHEHUE Tapa-
METPOB TEXHOJIOIHYECKOT'0 MpoIiecca IpH
W3MCHECHUU CBOWCTB CHIPhHS

OIIK-4.1 3naer Tumo-
BBIC TCXHOJIOTHUYCCKUE
MPOIECCHl U BO3MOKHO-
CTH UX ONTHMH3AIAHA
OIIK-4.2 YMmeeT uc-
M0JIL30BaTh TEXHUYE-
CKHE CpeJICTBA JIJIsl KOH-
TPOJIS MAPAMETPOB TEX-
HOJIOTMYECKOI0 MPOo-
11ecca, CBOMCTB ChIPbs U
rOTOBOM MPOIYyKLIHUU
OIIK-4.3 Brmaneer
HaBBIKAMH U3MEHEHHUS
rapamMeTpoOB TEXHOJIOTH-
YEeCKOro Impoiiecca npu
W3MEHEHHH CBOICTB CHI-
pbs

3HaHUEe OCHOBHBIX 3a-
KOHOB IepeHoca Terl-
JIOTBI K MAacChI Bellle-
CTBa;

3HaHUE TEOPUHU TU]I-
POMEXaHUYECKUX U
TEI0MaccoOOMeH-
HBIX

MPOIIECCOB;

YMeHnue npou3BoAuTh
pacyeTbl MaTepHallb-
HBIX U

TEIIOBBIX 0aJaHCOB;
YMeHue pacCUmThI-
BaTh HaIpaBJICHUE,
JBIDKYIIYIO CHITY U
CKOPOCTbh THpOMEXa-
HUYECKHUX U TEIJIOBBIX
1 MacCOOOMEHHBIX
MPOIIECCOB;

HaBbiku pacuera u
oTpe/ieIICHUsI MaTepH-
aJlbHBIX U DHEPreTU-
YECKHX 3aTpar Ha
MIPOBEICHHE MPOIIEC-
COB;

3 MecTo AUCHHMILVINHBI (MOAYJIs1) B CTPYKTYpe 00pa30oBaTeIbHOI MPOrpaMMbl

Hucuunnmnaa «IIpoueccsl n anmapaTbl XUMHYECKON TEXHOJIOTUW» U3ydaeTcs Ha 3 Kypce,
5, 6 cemecTpe.

JlucrunamHa BXOIUT B cocTaB Omoka 1 «Iuciumimab! (MOTIYIH )» U OTHOCUTCS K 0a30BOi
YacTH.

Jlj1s 0OCBOEHUS TUCIUILIMHBI HEOOXOAMMbI 3HAHUSI, YMEHHUS, HaBBIKUA U / UJIU OMBIT MpaK-
THUYECKOM JeATeNbHOCTH, CHOPMUPOBAHHBIE B MPOLIECCEe U3YUSHUS AUCIUIUINH / MpakTHK: «H-
»eHepHas rpaduka B CAD-cucremax», «lIpukinagnas mexanukay, « TeXHOIOTUU CO3AaHUS U TTPO-
JIBYDKEHUS CaliTOB ((haKyIbTaTUB)».

3HaHMsI, yMEHUSI U HAaBBIKH, c(hopMHUpOBaHHBIE TIPU U3yUYeHUU AUCHUILIINHBI «[Ipoecchl n
anmaparbl XMMUYECKON TEXHOJIOTUN», OyIyT BOCTPEOOBaHbI MIPH U3yUYEHUU TOCIEAYIOUINX JHC-
muIuinH: «O011ast XUMHYecKas TEXHOJIOTUsDY, « MOHTaX U peMOHT XMMHUYECKOTO 000PYI0BaHUSD,
«Pac4eTbl OCHOBHBIX IPOILIECCOB M almapaToB HedTerazonepepadoTkn», «MoaearupoBaHue Xu-
MHUKO-TEXHOJIOTHYECKUX TPOLECCOBY», «CUCTEMBI YIIPABICHUS XUMUKO-TEXHOJIOTHYECKUMH IPO-
neccamu», «b1.0./IB.03.01 OcHOBBI TPOMBIIIJICHHONH aBTOMAaTUKU U POOOTOTEXHUKHY,
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«b1.0./IB.03.02 ABToMaTH3amMs MPOU3BOACTBAY, «I[pOoN3BOICTBEHHAS MPAKTHKA (TEXHOJIOTHYIE-
cKkas (IpOEKTHO-TEXHOJIOIMYECKasl) IPAKTHKA), 6 ceMecTp», «IIpon3BoacTBEHHas MpakTUKa (TeX-
HOJIOTUYecKas (MPOEKTHO-TEXHOJIIOTYECKasi) MPAKTHKA), 8 CEMECTpP».

Jucuuniunza «IIpouecchl 1 anmapaTbl XUMUYECKOW TEXHOJIOTUM» YACTUUHO peaIu3yercs
B (popme mpakTuyeckoil moarotoku. [IpakTruueckas moAroToBKa OpraHu3yeTcs MyTeM MpoBejie-
HUS / BBIMIOJTHCHUS TTPAKTHYECKHUX 3aHSATUH, TAOOPATOPHBIX PaboT, CaMOCTOSATEIBHBIX PadoT.

Jucuunnuna «I[Iporeccsl u anmapaTsl XUMUYECKOM TEXHOJIOTUI» B paMKaX BOCIIUTATENb-
HOU pa®oTHI HampaBiieHa Ha (OPMHUPOBAHUE y OOYUAIOLINXCS AKTUBHOW IPaXTaHCKOW MMO3UIIHH,
yBa)XKeHUsI K IIpaBaM 1 CBOOO1aM 4eI0BeKa, 3HaHUs PABOBBIX OCHOB M 3aKOHOB, BOCITUTAHUE UyB-
CTBa OTBETCTBEHHOCTH WJIM YMEHMsI apryMEHTHPOBAaTh, CAMOCTOSATEIbHO MBICIUTDH, Pa3BUBAET
TBOPYECTBO, MPOPECCHOHANbHBIE YMEHUSI HJIM TBOPUYECKU PA3BUTOM JIMUYHOCTH, CUCTEMBbI OCO3HAH-
HBIX 3HAHUH, OTBETCTBEHHOCTH 3a BBIIMOJIHEHHE YUeOHO-TIPOU3BOICTBEHHBIX 3a/IaHUH U T.1I.

4 O0beM AUCHMILVIMHBI (MOYJIs) B 3a4€THBIX eJUHULIAX C YKa3aHHEM KOJIU4eCcTBa
aKaJeMHMYeCKHX YaCOB, BbIICJCHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcs ¢ nNpenoaasa-
TesieM (110 BHIaM Y4eOHbIX 3aHATHIT) M HA CAMOCTOATEIbHYI0 padoTy 00y4yarommxcst

O6mas TpyaoeMKocTh (00beM) nucuuruinabl coctaiset 10 3.e., 360 akan. yac.
Pacnipenenenne o0beMa TUCHUIIIMHBI (MOYJIA) 1O BUJAM y4E€OHBIX 3aHSATHUM MPEICTaB-
JIEHO B Tadymue 2.

Tabmuna 2 — O6beM TUCIUILIMHBI (MOJTYJIs) IO BUJAM YUeOHBIX 3aHSATHHA

OO0BeM AUCIHUIUTAHBI Bcero axa-
IeMuye-
CKUX 4acoB

OOw1ast TpPyA0EMKOCTh AUCIUIITUHBI 360

KonTakTHas aynutopHas padora ody4arouuxcs ¢ npenogasaresem (mo su- | 160
AaM yuyeOHBbIX 3aHATHI), BCEro

B ToM uncie:

3aHATHA JIEKIIMOHHOI0 THNA (JIEKIIUU U NHBIE YUeOHbIE 3aHATHUS, IpelycMaTpu- | 64
BalOIIME IMPEHMYIIECTBEHHYIO Tiepenady ydeOHOW wmH]opMamuu megarorude-
CKUMH pabOTHUKAaMH), B TOM 4uciie B pOopMe NPAKTUYECKON MOATOTOBKU: 64

3aHATHSA CEMHHAPCKOr0 THMNA (CEMHHApPHI, NMPAKTHYECKUE 3aHATHUS, MPaKTH- | 96
KyMBI, JJabopaTopHble pabOThl, KOJUIOKBIYMbI M UHBIE aHAJIOTUYHbIE 3aHATHS), B
TOM 4HcIe B (hOpME NMPAKTHUECKON MOJTOTOBKHU: 96

CamocTosiTesibHasi padoTa o0ydyamuxcsi U KOHTaKTHasi padoTa, Briroyato- | 130
111as TPYNIIOBbIE KOHCYJIbTAllMU, MHINBUAYAIbHYIO Pa0OTy 00ydaroMXcs ¢ mpe-
IIogaBaTeIIsIMU (B TOM YHCJIC MHANBUAYAJIbHBIC KOHCy.]'IBTaI_[I/II/I); BSaI/IMOJIGﬁCTBI/Ie
B DJIEKTPOHHON MH(OPMAITMOHHO-00pa30BaTEIbHON Cpefie By3a

[IpomesxyTounas arrecranus o0yyaromuxcs — Ox3amed (2), Kypcosoii npoext | 70
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5 Conepxanue IMCHUNIMHBI (MOAYJIs), CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3aesam)
€ YKa3aHMEeM OTBeICHHOI0 HA HMX KOJIHYeCTBA aKAIeMUYEeCKUX YaCOB 1 BUI0B Y4eOHOM

padoThbI

Tabnuua 3 — CtpykTypa U cojepkaHue AUCUUIUIMHBI (MOAYJIs)

HanmenoBanne pas3aciioB, TEM
" COACPKaHNUC MaTCpualia

Bunel yueOHOM paboThL, BKIIIOUYAs CAMOCTOSITENIbHYIO paboTy

00yyJaroumxcs U TPyJ0EMKOCTh (B Yacax)

KonrtakTHas paboTa npenogaBaress ¢ 00yJaronu- CpC
MUCS
Jlex- | Cemunapckue (npaktude- | JlaboparopHbie
10704 CKHE 3aHATHUSA) 3aHATUA
I'uapomexannyeckue Npouecchl
Teoperuueckne 0OCHOBBI I'ijI- 14 16 16 25
PaBJIUKHU
IlepemeimeHue ;KUAKOCTEN H 10 8 5
rasos
Pasjesienne HeOTHOPOTHBIX 4 6 10
cucTemM
IIceBaooKMKEHUE U TTHEB- 4 2
MOTPAHCIOPT
KonTtpoabHnas pa6ora 10
PacuyetHo-rpaduyeckasn pa- 15
oora
Texkymui KOHTPOJIb
TenJioBble MPOLECCHl H ANMAPATHI
Teoperudyeckne 0OCHOBBI Tell- 4 10
JIOBBIX MPOILIECCOB
TennoBble Mpouecchl M an- 8 8 16 10
naparbl
Maccoo0MeHHbIe MPoLecChl M ANMAPaThl
Teoperuueckne 0CHOBBI 10 8
MacCOO0OMEHHbIX MPOLECCOB
MaccoOMeHHBIE annapaThl 10 16 45
Tekymuii KOHTPOJIb

NUTOI'O no aucuumninHe 64 64 32 130




AYJI10)

9

6 BHeayauTopHasi caMoCTOsITeJIbHASL pa00oTa 00yYarOIIMXCS MO M CHUIINHE (MO-

[Ipu nnaHupoBaHUM CaMOCTOSTEIBLHON pabOThl CTYACHTY PEKOMEHIYETCSI PYKOBOJICTBO-

BaThCs CJIEAYIOIIUM paclpeesieHUeM YacoB Ha CaMOCTOATENbHYIO paboTy (Tabnuna 4):

Tabnuia 4 — PexoMeHtyemMoe pacripe/ielicHue 4acoB Ha CaMOCTOSITEIIbHYIO padoTy

KoMnoHeHTBHI caMOoCTOATEIbHOM PadoThI KoJsun4yecTBo 4acoB
BrimonHenne oTyeTa ¥ MOArOTOBKA K 3amuTe jJab.pad. 30
N3yueHnue TeopeTuuecKux pasiejoB TUCIUILUTUHBI 40
Brinonnenue 3aganuii JoManiHe KOHTPOJIbHOU pabOThI 10
Brmmonxenue oTdera M moATOTOBKA K 3amure PI'P 15
Brinonnenue u noaroroska K 3amure KI1 35

7 OueHoYHbIE CPeICTBA /1JIsl IPOBEJAEHUS TEKYIIero KOHTPOJIS U MPOMEKYTOYHOM

arrecTalMy 00y4aOIIMXCHA MO JMCUMILINHE (MOTYJIIO0)

q)OHIl OLCHOYHBIX CPCACTB JJIA MPOBCACHHA TCKYIICTO KOHTPOJIA YCIICBACMOCTHU U ITPOME-

HCYTOqHOﬁ ATTCCTAlMU IIPCACTABJICH B HpI/IJ'IO)I(CHI/II/I 1.

ITomHBIA KOMIIJIEKT KOHTPOJIbHBIX 3aIIaHHI>JI HJIM MHBIX MaTCpHajioB, HCO6XOI[I/IMI)IX JIIA

OLIEHUBAHMs PE3yJIbTATOB O0YUYEHHUS 110 JUCUUIUTHHE (MOIYJIIO), TPAKTHUKE XpaHUTCS Ha Kadenpe-
pa3paboTunke B OyMa)kHOM M 3JIEKTPOHHOM BHJIE.

8 YueOHo-MeTOoAMYecKOe H HH(POPMALMOHHOE o0ecnedeHne JUCHUIIIMHBI (MOXYJIA)

8.1 OcHoBHas IUTEpaTypa
HeitHepckuii, FO.M. IIponecchl u anmapaThl XUMUYECKONW TEXHOJIOTUH : yYEOHUK Ui BY-

30B: B 2 kH. Y.1 : Teopernyeckue 0CHOBBI NIPOLIECCOB XMMHUECKON TexHOJOoruu. I'napo-
MeXaHWYEeCKUe U TeIuioBble npouecchl U anmnapatel / FO. W. JIpiTHepckuil. - M.: Xumus,
1992. - 416 c.

Hertepckuii, FO.M. IIponecchl u anmapaThl XUMUYECKONW TEXHOJIOTUH : YYEOHUK I BY-
30B: B 2 kH. U.2 : MaccooOMenHbIe mpomecchl u ammapatsl / FO. U. [IpiTHepckuii.- M.:
Xumus, 1992. — 384 c.

OcHoBHBIE MTPOLIECCH U anmapaThl XUMUUYECKOl TexHonoruu: Ilocobue mo nmpoexktuposa-
nuto/ [lox pen. FO. U. [IpitHepckoro.-M.: Xumus, 1991.- 496 c.

[TaBnos K.®. [Ipumeps! 1 3aaun 1o Kypcy NpOLECCOB U alllapaToB XMMHUYECKON TEXHO-
noruu: Y4eb. mocobue st cTya. XuM-TexHou. crell. By3oB / K.®. [Tasnos, I1.I'. Poman-
koB, A.A. Hockos. ITox. pen. I[1.I'. PomankoBa. — 10-¢ u3n. mepepa6. u gon. JI.: Xumus,

1987. — 576 c. (u npyrue roabl U31aHUS).
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[TaBnoB K.®., Pomankos I1.I'., HockoB A.A. Ilpumepsl 1 3a1aun 1o Kypcy IpOIECCOB U
anmapaToB XMMUYECKOH TexHoJoruu. YuebHnoe nocodue.- M.: OO0 “ NI Anpsinc”, 2005.-
576 c.

[Tpomecchl M anmmapaThl XMMHUYECKOH TEXHOJOTMH B TEXHHMKE 3allUThl OKPYKaIOMICH
cpenpl: Yueb. mocobue. — M.: UHDPA — M, 2014. — 412 c. — (Bsiciee ob6pa3oBaHue:
BakanaBpuat). — www.dx.doi.org/10.12737/4323.; // ZNANIUM.COM : »51eKTpOHHO-
oubnuoreynas cucrema. — (nara obpamenus: 12.06.2021). — Pexxum qoctyna: 1js aBToO-
PU3UP. OJTb30BATEIICH.

8.2 JlonoJsiHUTENbHAA JIUTEpATypa
Kacarkun, A.I'. OcHOBHBIE TIPOLIECCHI U alapaThl XUMUYECKOW TEXHOJOIMH : YUEOHUK

1uist By30B / A. I'. KacatkuH. - 8-e u3zn., nepepad. - M.: Xumus, 1973. — 789 c.

Kacatkun A.I'. OCHOBHBIE MPOIIECCHl U alMapaTbhl XUMUYECKOW TEXHOJIOTHU. YUEeOHUK.-
M.: OO0 “ U Anbsauc”, 2009.-753c.

OO0muit Kypc MPOIIECCOB U aIMapaTOB XUMHUYECKOW TEXHOJIOTHH | YYCOHHK /JIs BY30B: B 2
kH. Ku.1 / [Tox pen. B.I'. Aiinmretina. - M.: Jloroc: Beicmas mkona, 2003; 2002. - 912c¢.
OO61muii Kypc IpoIECCOB U anmnapaToB XUMUYECKON TEXHOJIOTUH : Y4EOHUK sl By30B: B 2
kH. Ku.2 / [Tox pen. B.I'. Aiinmireiina. - M.: Jloroc: Beicmas mkona, 2003; 2002. - 871c.
[Tpoueccs! u annapatbl XUMHUYECKOH TexHOoJoruu. Yu.nmocobue st BY3os non pex. 3axa-
poBoit A.A.- M.: OO0 “NJI Akanemus”, 2006.- 528c.

H3ydeHne pe:xxuMoB JBUKEHUS JKUJIKOCTH B Kpyriioi TpyOe / cocT.: O.A. KpacunbpHIKOBa,
H.C. T'ymentok, H.C. Jlomakuna, O.B. Tpetbsikoa. - Komcomonbck-Ha-Amype: TOYBIIO
«KHAT'TY», 2011. -9 c.

OnwiTHas npoBepka ypaBHenust bepuynnu / coct.: A.B. Kocmbiaun, M.B. Kamenckux,
M.II. IManpun, H.A. HMBanoBa. Komcomonbck-Ha-AMype: ®PI'OBYBIIO «KHAI'TY»,
2015.-9c.

Bunorpanos, B.C. Texnuueckas TepMoiMHAMHKA U TEIUIONEPeaada B MPUMEpPaxX U 3aja-
yax /B.C. BunorpamoB, A.B. Kocmbiaun, A.}O. IlomoB. Komcomonbck-Ha-Amype:
®OI'BOY BIIO «KHAT'TY», 2012.-333 c.

8.3 Meroanueckue ykazaHus JJisl CTyICHTOB IO OCBOEHUIO AUCHUTUIHBI
Crynun A.B., Koznura A.H., Hletunun B.C. Onpenenenue pasMepoB 0T- CTOMHUKA IIPU

KOHCOJIUJJUPOBAHHOM OCaXJIEHUH CyCleH3ui. MeTo. Yka- 3aHus K 1a00paTopHbIM pado-
taMm. —Komcomonbck-Ha-Amype. KHAT'TY, 2004. 16¢.

Crynun A.B., Koznuta A.H., llletnnun B.C. Onpenenenne ckopocTu oca- xkaeHus. . Me-
ToJ. YKa3aHus K nabopatopHsiM padoram. —Komcomonbck-Ha- Amype. KHAI'TY, 2004.

14c.
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3. [lletnnun B.C. Ctynun A.B., Koznura A.H., Yctunos B.A.. ®unsTpoBaHue mpu mocTo-
SHHOM JaBjieHHH . . Metoj. Yka3zanus K JaboparopabiM paboram. —KomMcOMOJIbCK-HA-
Amype. KHAI'TY, 2005. 12c. ( cnano B PYO)

4, [letunun B.C. Crynun A.B., Kosnura A.H., Yctunos B.A.. [leperonka ¢ BoAasHbIM Ta-
pom. Metoa. Ykazanus k 1abopaTopHbiM pabotam. — Komcomoinbck-Ha-Amype. KHAT'TY,
2005. 10c.

S. Crymun A.B., lllerunnn B.C, Ycruno B.A. M3yuenne KOHCTpyKUMH U pa- OOTHI ycTa-
HoBku APH-2. Mertoa. Yka3zanus k mabopatopHeiM pabotam. — KoMcoMonbCck-Ha-AMype.
KuAT'TY, 2006. 18c.

6. Crynmun A.B., llletunun B.C, YctunoB B.A. Omnpenenenne ¢GpakiMOHHOTO COCTaBa
HEPTENPOAYKTOB Pa3TOHKOM C peKTU(HUKAIMEH. . YKa3aHUA K JIa- 00paTOPHBIM paboTaMm.
—Komcomonsck-na-Amype. KHAI'TY, 2006. 15c.

7. [erunun B.C., Kynuk A.A. OcHOBHBIE MacCOOOMEHHBIE MpoIlecchl: AO- COOLIHSI, IKCTpa-
rupoBanue. Yueb. [Tocooune / KHAT'TY. Komcomonbck-Ha- Amype. 2007. 86 c.

8. [erunaun B.C. A6copOrus, skcTparupoBanue. Pacuer, mpumepsl , 3a1a4u.

VYyebnoe mocobue .Ilog.pen. .- Komcomonbck-Ha-Amype: Komcomonbekuii- Ha-Amype
roc. TexH. yH-T, 2013-67c.
1. [lerunun B.C., Crynun A.B., UBanoBa H.A. Pacuer ruapaBinyeckoro co- NpOTUBIICHUS

KOJIOHHBIX ammapaToB. YueOHoe nmocobue Ilom.pen. .- Komco- monbck-Ha-Amype: Kom-
COMOJIbCKUU-Ha-AMype roc. TexH. yH-T, 2011. 67c.

8.4 CoBpeMeHHBIE MpodeccroHalbHble 0a3bl JAHHBIX U MH(OPMALMOHHBIE CIPAaBOYHbIE
CHCTEMBI, CTI0JIb3yEMbIE TPU OCYILIECTBICHUN 00pa30BaTEeIbLHOIO Mpoliecca Mo TUCIUIIIIMHE
1. Enunoe okHO focTyna k 00pa3oBaTelbHBIM pecypcaM [DIeKTpoHHBINH pecypc]|. — Pexum

noctyna: http://window.edu.ru, cBo60aHBIH. - 3ari. ¢ 3kpaHa.
2. Hayunas osnexktpoHHast Oubianoreka [DnekTpoHHbBIM pecypc]. — Pexum nocryna:
https://elibrary.ru/defaultx.asp, cBoO60HBII. - 3ari. ¢ SKpaHa

8.5 Tlepeuennr pecypcoB MH(MOPMAIMOHHO-TEIEKOMMYHUKAITMOHHONW cetu «MHTepHeT»,
HEOOXOIUMBIX JUIsl OCBOSHHS! TUCIUIUTMHBI (MOYJIs)

Xumuyeckuit moptan http://www.xumuk.ru

Hayunas snexrponnas 6udnuorexa eLIBRARY.RU [DnexTpoHnHsIii pecypce]. - Pexum no-
cryna: http://elibrary.ru, cBoOOTHBIIA.

EcrecTBeHHOHay4HBI 00pa3zoBaTeibHbIN MopTan [DJIeKTpOHHBIN pecype]. - Pexxum no-
cryna: http://en.edu.ru, cBoOO HBIA.


http://elibrary.ru/
http://en.edu.ru/
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8.6 JIumeH3nonHoe ¥ CBOOOIHO pacipocTpaHsIeMoe IPorpaMMHOe o0ecredeHne, UCIOJIb-
3yeMoe MPH OCYIIECTBICHUH 00pa30BaTEIBHOIO MPOIECcCa M0 TUCIUTIIIHE

Tabmuua 5 — [lepeyeHpb UCTIONB3YEeMOro IPOTPaAaMMHOTO 00eCTIeUeHHSI

HaunmenoBanue 110 | PekBU3UTHI / yCIOBUS UCTIONB30BAHUS

Microsoft Imagine | JIuniensuonuslii Joroop A23223 Ne008/65 ot 11.01.2019
Premium

OpenOffice CB0OOTHAS JIUIICH3HSI, YCIIOBUS UCTIOJIB30BAHUS 110 CCHLIKE:
https://www.openoffice.org/license.html

9 Opralm3aunonﬂo-nenarornqeame yciaoBus

Opranuzanus o0pa3oBaTeIbHOIO MPOLEcca perijaMeHTupyeTcs yu4eOHbIM IIAHOM M pac-
NUCAaHNEM y4eOHBIX 3aHATHH. SI3bIk 00yueHus (IpernoaaBanus) - pycckuid. it Bcex BUJOB ay/IH-
TOPHBIX 3aHATUN aKaJEMUYECKHUI Yac yCTaHABINBAETCS IPOIAODKUTEIBHOCTBIO 45 MUHYT.

[Ipu ¢GopmupoBaHUM CBOCH WHAMBHIYaJbHONH 00pa30BaTENbHONW TPACKTOpUU 00ydaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUX JUCHMILIMH U MPO(ECCHOHAIBHBIX MOJTY-
Jel, OCBOEGHHBIX B IIPOIIECCE MPEIIECTBYIOIIEr0 00y4YeH!s, KOTOPbIH 0CBOOOXKIaeT 00yyaroIe-
rocsi OT HEOOXOJUMOCTH UX TOBTOPHOT'O OCBOEHHUSL.

9.1 O0pa3oBaTe/ibHbIE TEXHOJIOTUHN

Y4ebHblil mporece NpH MpernoiaBaHK Kypca OCHOBBIBAETCS HA MCTIOIb30BAaHUH TPAIULIH-
OHHBbIX, UHHOBAaIITUOHHBIX U I/IH(l)OpMaIII/IOHHI)IX 06p330BaTeJ'II)HBIX TEXHOJIOTHH. TpaI[I/IHI/IOHHBIG
o0pa3oBaTesbHbIE TEXHOJIOTUH MPEACTABICHbI JIEKIMSIMU U CEMUHAPCKUMHU (TIPAaKTUYECKUMHU) 3a-
HATHUAMH. I/IHHOBaHI/IOHHI)Ie 06p330BaT€J'II)HI>IC TEXHOJIOTHUU UCIIOJIB3YIOTCA B BUJIC IIMPOKOI'o IMpU-
MEHEHHUs1 aKTUBHBIX U MHTEPAKTUBHBIX (popM mpoBeneHus 3aHATHH. MHpopMamonHble 06paso-
BAaTCJIbHBIC TEXHOJIOTHUU PCATU3YIOTCA ITYTEM aKTUBU3allUU CaMOCTOSTETEHON pa6OTBI CTYACHTOB
B MH(POPMALIMOHHOW 00pa30BaTeNbHON Cpejie.

9.2 3aHATHA JeKIHOHHOI0 THIIA

JIGKITMOHHBIN KypC TPEAIoiaracT CUCTEMaTH3NPOBAHHOE M3JI0KEHHE OCHOBHBIX BOIIPO-
COB y4eOHOTO IJIaHa.

Ha mrepBoii Jiekiuu JISKTOp 0053aH MPEeAyIPEIUTh CTYICHTOB, IPUMEHUTEIEHO K KAaKOMY
0a3oBoMy yueOHUKY (yueOHHMKAM, YIeOHBIM MTOCOOMSIM) OyIeT MPOYUTaH KypC.

JIeKMOHHBIN KypC TOJDKEH J1aBaTh HAUOOJIbIINK 00beM HH(pOopMaIuy u odecreyuBaTh 60-
Jiee TIy0oKoe MOHUMaHUe y9eOHBIX BOIIPOCOB MPHU 3HAYUTETHFHO MEHBIIIEH 3aTpaTe BPEMEHU, YeM
9TO TpeOyeTcs OOJBIMMHCTBY CTYJACHTOB HA CAMOCTOSTEIHLHOE N3YUCHHE MaTepHala.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapcKue 3aHATHS TPEACTABIAIOT COOOW JETaIM3aluio JICKIIMOHHOTO TEopeTHde-
CKOr0 MaTepualia, POBOIATCS B IENAX 3aKPEIUIEHUs] Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3-
JIeTIBL.

OcHoBHOM (hopMOIi TIPOBECHHSI CEMHUHAPOB SBJSIETCS 00CYXIeHHe Hanboee npoodem-
HBIX M CJIOKHBIX BOIIPOCOB O OTEIFHBIM TEMaM, a TaKKe pa300p NMPUMEPOB U CUTYalHi B ayAu-
TOPHBIX YCIOBUSX. B 00s13aHHOCTH MpenoaaBaTes BXOAAT: OKa3aHHEe METOJUYECKON IOMOIIH 1
KOHCYJIbTHPOBAHNE CTYJICHTOB 10 COOTBETCTBYIOIINM TeMaM Kypca.
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AKTHUBHOCTb Ha CEMUHAPCKHUX 3aHITHUSIX OLEHUBAETCS MO CIEAYIOIIUM KPUTEPUSIM:

- OTBETHI Ha BOIIPOCHI, IPEAJIaracéMble MPENO01aBaTEIEM;

- y4acTHE B AUCKYCCUSIX;

- BBIIIOJIHEHUE MPOEKTHBIX U MHBIX 3aJJaHU;

- ACCUCTUPOBAHHUE MPENOIABATEINIO B IPOBEICHUH 3aHATUH.

OTBeT f0KeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJIHOCIOXKHBIM, COIEPKAThH
CCBUIKM Ha UICTOYHHUKH.

JlokJ1agpl ¥ ONIIIOHUPOBAHUE JJOKJIAI0B IIPOBEPSIOT CTENEHD BJIAJICHUS TEOPETUUECKUM Ma-
TEpPHUAJIOM, a TAKK€ KOPPEKTHOCTh U CTPOTOCTh PACCYKIACHUN.

OneHuBaHuUE 3a/1aHUN, BBIITOJIHEHHBIX HA CEMUHAPCKOM 3aHATHUH, BXOJUT B HAKOIUIEHHYIO
OILICHKY.

9.4 CamocrosiTesibHasi padoTa 00yYarOIMXCs M0 JUCHUIINHE (MOLYJII0)

CamocrosrenbHas paboTa CTYyJEHTOB — 3TO IIPOLECC AKTUBHOTO, LI€JICHAIIPABICHHOT'O IIPU-
oOpeTeHusl CTYZEHTOM HOBBIX 3HAHUH, yMEHUI 0€3 HeNOCPEICTBEHHOI0 yyacTus NpernoaaBares,
XapaKTepU3YIOMIUNCS MMPEIMETHON HANPaBICHHOCTHI0, 3(p(PEKTUBHBIM KOHTPOJIEM U OIICHKOH pe-
3yJIbTATOB JAEATEIbHOCTH 00YYarOIerocs.

[enu camocTosATENbHOM pabOTHI:

- CUCTEMAaTH3alMsl U 3aKPEIJICHUE NIOJYyUYEHHBIX TEOPETUUECKUX 3HAHUM M IPAKTUYECKUX
YMEHUH CTYJICHTOB;

- yriy0JieHue U pacliipeHne TEOPEeTHUECKUX 3HaHU;

- (popMuUpOBaHUE YMEHHUN HCIIOJIb30BaTh HOPMATUBHYIO U CIPAaBOYHYIO JTOKYMEHTALUIO,
CIELUAJIBHYIO JINTEPATYPY;

- pa3BUTHE NO3HABATEJIbHBIX CIIOCOOHOCTEN, AaKTUBHOCTH CTYJEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSITEIbHOCTH MBILUIEHUS], TBOPYECKOW MHUIIMATHUBBI, CIOCOOHO-
CTEH K CaMOPa3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpEaIN3aliy;

- pa3BUTHE UCCIIEOBATENLCKUX YMEHUN U aKaJIeMUYECKUX HaBBIKOB.

CamocrosTrenbHas paboTa MOXKET OCYLIECTBIATHCS MHIUBHUYaIbHO WM TPyNIaMU CTY-
JICHTOB B 3aBUCUMOCTH OT 1I€JIU, 00BbEMa, YPOBHS CII0KHOCTH, KOHKPETHOM TeMaTHKHU.

TexHon0rus opraHu3ay caMOCTOSTENbHONW pabOThl CTYIEHTOB BKJIIOYAET MCIOJIb30Ba-
HUE UHPOPMAIIMOHHBIX U MaT€pUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyAUTOPHOW CaMOCTOSITENIbHOM pabOThl CTYJIEHTOB MOXET
IPOXOJUTH B MMCbMEHHOM, YCTHON MIIM CMEILIaHHOM (opme.

CTyneHThI TOJIKHBI OIXOJUTh K CAMOCTOSITENIbHOM paboTe Kak K HauBaXKHeHIeMy cpe-
CTBY 3aKpEIUICHUS U Pa3BUTUS TEOPETUUECKUX 3HAHUI, BBIPAOOTKE €JMHCTBA B3IJIAI0B HA OT/IENIb-
HBIE BOIIPOCHI Kypca, IPUOOpEeTEeHNs ONpeIe]IeHHbIX HaBBIKOB U HCIIOIb30BaHUs MpodeccroHalb-
HOM JIMTEpaTypHI.

9.5 Meroanveckue yKa3zaHus JJIs1 00y4AIOIIMXCS 110 OCBOCHHIO AU CHMIIIMHBI

[Ipu n3yueHnn MUCHUTITUHBI 00YYArOITUMCS 11eTIeCO00Pa3HO BHITIOIHSITH CIEIYIONINE pe-
KOMEHJIaIUH:

1. U3ydenne y4eOHON TUCITUTIIMHBI IOJDKHO BECTUCH CHCTEMATUYECKH.

2. Ilocne n3ydeHus: Kakoro-mubo pasaena mo yueOHUKY WM KOHCIIEKTHBIM MaTepuaiam
PEKOMEHYETCS 1O MaMATH BOCITPOU3BECTH OCHOBHBIE TEPMUHBI, ONPEICIICHUS, IOHITHUS pa3ena.

3. Ocoboe BHUMaHUE CIIeIyeT YACIUTh BRITOTHEHUIO OTUYETOB O MPAKTUIECKUM 3aHATUSIM
Y WHIUBUTyJIbHBIM KOMIUIEKCHBIM 33/IaHUSIM Ha CAaMOCTOSTEIBLHYIO PadoTy.

4. Bcst TeMaTuKa BOMPOCOB, M3y4aeMbIX CAMOCTOSATENIBHO, 33/Ia€TCS Ha JIEKUUSIX MPenojia-
BareneM. MM ke maroTcs MCTOYHHWKHU (B TEPBYIO OYepe/lb BHOBb WM3JaHHBIC B MEPHOIUYECKON
HAYYHOU TUTEepaType) Uit 0oJiee AeTalbHOrO MOHMMAHHS BOITPOCOB, O3BYUYCHHBIX HA JICKIUH.
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[Ipu camocTosATenbsHON TPOPaObOTKE Kypca 00yJaroImuecst TOJDKHBIL:

- MPOCMATPHUBATh OCHOBHBIE ONPEACTCHUS U (PAKTHL;

- IOBTOPUTH 3aKOHCTIEKTUPOBAHHBIN Ha JICKIIMOHHOM 3aHATHUU MaTepUall U JOTOJIHUTD €TI0
C YY4E€TOM PEKOMEHAOBAHHOM 10 JAHHOU TEME JIUTEPATYPBI;

- U3yYUTh PEKOMEHIOBAHHYIO JIUTEPATyPy, COCTABIATH TE3UCHI, aHHOTAIIUU U KOHCIIEKTHI
Han0oJice BAXKHEIX MOMCHTOB;

- CaMOCTOSTEIbHO BBIMOJIHATH 33/1aHUS, aHAJIOTMYHbIE MTPEIaraeMbIM Ha 3aHATHUSAX;

- UCTIOJIB30BATH JJISI CAMOIIPOBEPKU MaTepHaibl OHAA OLIEHOYHBIX CPEJICTB.

10 Onucanne MaTepHaJbHO-TEXHMYECKOro odecnevyeHusi, He00X0UMOro ISl 0Cy-
HIeCTBJIEHUS 00PAa30BaATEILHOIO Mpolecca Mo AUCHUIInHe (MOLYJII0)

10.1 YueOHo-1a00paTopHO€E 000pyA0BaHUE

Tabmuna 6 — [lepeuens 00opyaoBaHus JabopaTopuun

Aynu- | HaumeHnoBanue Hcnone3yemoe o0opy1oBaHue
TOpUs | ayAUTOpHH (Ja-
OopaTopun)

417/1 | Mynbtumenuii- | CoBpeMEHHBIE CPE/ICTBA BOCIIPOU3BEICHUS U BU3YAIN3aIMH JII0-
Hasl ay/IUTOpUS 6011 BUIeo U ayano UH(OpMAIMHY, TIO- IyYEHHs U Tepelaun
AEKTPOHHBIX IOKyMEHTOB. THIIOBasi KOMIUIEKTALKS MYJIbTUME-
JTUHHOM ay TMTOPUM COCTOUT M3 MYJIbTUMEIUHHOIO MPOEKTOPA,
aBTOMATHU3UPOBAHHOIO IPOEKIIMOHHOTO 3KpaHa, aKyCTHUYECKON
CHCTEMBI, BKJIIOYAIOIIEH Tauy-CKpUH JOCKY, IE€PCOHAIBHBINA KOM-
NBIOTEp (C TEXHUYECKUMH XapaKTepucTUKaMu He Hike Intel
Core i3-2100, DDR3 4096Mb, 500Gb), unTepdeiich! MOAKIIO-
genusa: USB, audio, HDMI

12/1 Jlaboparopus DKCrepuMEeHTAJIbHbBIE CTEH /b
THPABIAKA

128/2 | JlabopaTopus JIaboparopHbIe SKCIIEPUMEHTAILHBIC CTEH/IBI M YCTAaHOBKHU
TEIUIOTEXHUKH

16/1 JlaGopatopus JIaGopaTopHble YCTAaHOBKH JUIS U3yUYEHHs: - CKOPOCTH OCax/ie-

MIPOIIECCOB U all- | HUS OJMHOYHBIX YACTHUIl;, -TPOoIecca KOHCOJIUIUPOBAHHOTO OCa-
naparoB HeTe- | KACHHS YaCTHI, - MPOIlecca MEPETOHKHU BOJSHBIM MApoOM; -
ra3zornepepadoTKH | CYIIKHU MO BAKYyMOM ; - TETUIOOOMEHHBIX MTPOIIECCOB; - (DUITh-
TPOBaHUS; - pasfeneHus HedTenpoaykToB Ha ¢pakiuu (APH-
2); - THIPaBIMYECKOTO COMPOTHUBIICHUS
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[Ipu peanuzanuu nucuurinHbl «[Ipomeccsl M anmapaTbl XUMHYECKOW TEXHOJOTHHM» Ha
0a3e mpodMIHHON OpPraHU3AIMH HCIONB3YETCS MAaTepUATBHO-TEXHUYECKOE 00ecIedeHue, mepe-
quclieHHoe B Tadmure 6.1.

Tabmuna 6.1 — MarepualibHO-TEXHHYECKOE 00eCieUeHNEe AUCIUITIINHBI

CranmapTHOE WM CIICIUATU3UPOBAHHOE Ha3nauenne o6opypoBaHus
o0opyioBaHuE, 00ECIIEYNBAIOIIEE BBITOJI-
HEHUE 3aTaHNNI

APH-2 paszenenue HepTenpoayKTOB Ha (PpaKkIuU

DKCIepUMEHTAIbHBIE CTEH IBI N3yuenne pe:xuMoB TeueHUs kuakocta Ompe-
JeneHne KodQPHUIMEHTOB TEIUIONPOBOIHOCTH U
TeIIonepeiaun

10.2 TexHu4eckHe M 3JICKTPOHHbIE CPEACTBA 00y4YeHHUSA

[Tpu poBeIcCHUY 3aHATUH HUCIIOJIB3YETCS ayAUTOPHSI, 000pYyIOBaHHAS MTPOSKTOPOM (CTa-
[IMOHAPHBIM WJIM TICPEHOCHBIM) JUIsI OTOOpaKeHHUs Mpe3eHTanuii. Kpome Toro, npu npopeneHun
JICKITUH U MIPAKTHYECKUX 3aHATHH HEOOXO MM KOMIIBIOTEP ¢ YCTAHOBICHHBIM Ha HEM Opay3epom
U IIPOrpaMMHBIM 00€CIICYCHHEM IS ICMOHCTPALIMH ITPE3CHTALIHIH.

Jlist peanuzanuy QUCIIUILTAHBI TOATOTOBJICHBI CIICAYOIINE IPE3CHTALINN:

1. [M'uapoauHamuka
2. Tennosie poiecchl
3. MaccooOMeHHbIE IPOIIECCHI U alapaThbl

11 Hnnle cBeaeHus

MeToaunuyeckue PEKOMEHIALUHA T10 Oﬁy‘IEHI/IIO JIMI ¢ OTPAHUYCHHBIMH BO3MOKHO-
CTAMMU 310POBbA 1 HUHBAJIMAOB

OcBoeHME NUCHUIUIMHBI 00YyYalOIIMMUCS ¢ OrPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3]I0POBBS
MOYET ObITh OPraHM30BAHO KaK COBMECTHO C APYTUMH 00YUarOIMMUCS, TaK U B OT/IEJIbHBIX I'PYTI-
nax. [Ipennonaratorcst cnenuanbHble YCIOBUS JUJIs TIOJdy4YeHuUs: o0pa3oBaHUsl 00ydYarOlUMUCS C
OTrpaHMYEHHBIMH BO3MOXXHOCTSIMU 37J0POBbSI.

ITpodeccopcko-niegarornyeckuif coctaB 3HaKOMHUTCSA € ICHUXO0JIOT0-(PU3HOIOTHYECKUMU
0COOEHHOCTSIMU 00YUaIOLIUXCsS HHBAJIUAOB U JIUI[ C OFPaHUYEHHBIMH BO3MOKHOCTSMH 3/10pPOBbS,
WH/IMBUIYaIbHBIMU IIPOTpaMMaM1 peabUINTalui HHBAIUAOB (MTpu HamuuuK). [Ipu Heo6xoxmumo-
CTH OCYIIECTBIISIETCS JOTIOJHUTEIbHAS MOAIEPKKA MPEN0IaBaHus ThIOTOPaMHU, IICUX0JIOTaM U, CO-
UATBHBIMU paOOTHUKAMHU, MPOIIEAIIMMHU TOJATOTOBKY aCCUCTEHTAMHU.

B cootBeTcTBUU ¢ MEeTOAMYECKUMHU peKoMeHaanusIMu MuHoOpHayku PO (yTB. 8 ampernst
2014 r. N AK-44/05BH) B Kypce IperoiaraeTcsi UCIoJIb30BaTh COLMAIbHO-aKTUBHbIE U pedIiek-
CUBHBIE METO/IbI 00YUYEHHUSI, TEXHOJIOTUH COLIMOKYJIBTYPHOM peabMIINTAllH C LETbI0 OKa3aHUs T0-
MOIIY B YCTAHOBJIEHUH TIOJHOLIEHHBIX MEKINYHOCTHBIX OTHOLIEHHUH C APYTUMU CTYJEHTAMH, CO-
31laHUU KOM(OPTHOTO TICUXOJIOTUYECKOT0 KIUMaTa B cTyJaeHueckoi rpynme. [logbop u paspa-
00TKa yueOHbIX MaTepHaJIOB POU3BOJIATCS C YUETOM MPEJOCTaBICHUS MaTepralia B pa3InyHbIX
dbopmax: ayauanbHOM, BU3YalIbHOM, C MCIOJIB30BAaHUEM CIEIHUAIBHBIX TEXHUYECKHX CPE/ICTB U
UH(POPMALIMOHHBIX CHCTEM.

OcBoenne nucuurunHb TuiiamMu ¢ OB3 ocymecTBaseTCes C UCMOIB30BaHUEM CPEJICTB 00Y-
YeHUs 0OIIEero U CIEeIHaTbHOr0 Ha3HaYeHUS (MIEPCOHATBHOTO M KOJUIEKTUBHOTO UCTIOIb30BAHU).
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MarepuaabHO-TEXHHUECKOE OOECIIeYeHHEe NpeayCMaTpuBacT MPHUCIIOCOOJICHUE ayJUTOpUd K
Hy)xJam un ¢ OB3.

dopma poBEICHUS aTTECTALMU JIJISl CTYICHTOB-UHBAIMIOB YCTAHABIMBACTCS C YUETOM
WHANBUAYAITBHBIX TIcUXo(pu3nueckux ocodbennocrei. s cryaentos ¢ OB3 npemxycmarpuBaercs
JOCTyIHAs popMa IPeOCTABICHHS 3aJaHII OIICHOYHBIX CPEJICTB, & HMEHHO:

- B IEYaTHOM WJIM 3JIEKTPOHHOM (popme (IUIs JIUI] ¢ HApYIICHUSMHU OMOPHO-ABUTaTEILHOTO
amnrmapara);

- B IIe4aTHOM (popMe WM 3IIEKTPOHHOH (opMe ¢ yBETUYEHHBIM MIPUPTOM M KOHTPACTHO-
CTBIO (TSI JIUI] C HAPYIICHUSIMH CITyXa, pe4H, 3PCHU);

- METOJIOM YTEHHSI aCCHCTEHTOM 3aJaHus BCIYX (IS JIUI C HAPYLICHUSMU 3PEHUS).

CryneHTaM ¢ MHBQJIUIHOCTBIO YBEIHMYMBACTCS BPEMs Ha TOJTOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOTIPOCHL. J{JIs1 TAKUX CTYJICHTOB MPEIyCMaTPUBACTCS JOCTYIHAs (popMa IpeaocTaBie-
HUS OTBETOB Ha 3aJlaHHs, 8 UMEHHO:

- MUCHbMEHHO Ha OyMare Wi HabOpOM OTBETOB Ha KOMIIBIOTEPE (JJIs1 JIUII C HAPYIICHUSIMHU
clyXa, peun);

- BBIOOPOM OTBETAa U3 BO3MOKHBIX BAPUAHTOB C MCIOJIB30BAHUEM YCIIYT aCCUCTEHTA (IS
JIMII ¢ HAPYIICHUSIMU OMTOPHO-IBUTATEILHOTO aIiapara);

- YCTHO (AJIs1 JIUI] C HAPYIICHUSIMHA 3PSHHS, OTTIOPHO-ABUTAaTEILHOTO aIapara).

[Tpu HEOOXOAUMOCTH JJIsi O0YYAIOIIMXCS ¢ MHBAIUIHOCTBIO MPOIIEIypa OIICHUBAHUS Pe-
3yJIbTaTOB 00yUEHHS MOXKET MMPOBOANUTHCS B HECKOJIBKO ITAIIOB.
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[Tpunoxenue 1

®OH/J OIEHOYHbBIX CPEACTB

o IMCIOMIIJIMHE

«Hpoueccu H anmnmapartbl XMMHYECKOH TeXHOJIOTHUI)

HanpaBneHI/Ie IIOArOTOBKH

18.03.01 XuMuueckas TEXHOJIOTUA

Hanpasiiennocts (mpoduins) obpaszo-
BaTEJIbHOM MIPOTrPaMMBbl

XuMHU4ecKasi TEXHOJIOTHSI PUPOJTHBIX YIHEPTOHOCUTE-
JIeil ¥ yTIepoaHbIX MaTepHalioB

KBanuduxarus BeITyCKHUKA

bakanasp

I'ox Havana moAroToBKH (110 yueOHOMY

TJIaHY )

2021

dopma o0yueHus

OuHas ¢popma

Texnonorus o0yueHus TpamuuuronHas
Kypc Cemectp TpyroemMKoCTb, 3.€.
3 5,6 10

Bun npomexyTo4HOU aTTecTaluu

O6CCHC‘-II/IBaIOH_ICC noapa3acJICHUC

Ox3amed (2), KypcoBoit mpoekt

Kadenpa «XuMus 1 XUuMHUYECKHUE TEXHOJIOTHI
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1 IlepedeHb MIAHMPYEMbIX Pe3yJbTATOB 00y4eHHUS MO JUCHHMILUIUHE (MOIYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMM IOCTHKEHUS KOMIIEeTeHIUI

Tabmuua 1 — KomnereHIMyu 1 MHIUKATOPBI UX JTOCTUKECHHUS

KO[[ 1 HAMMCHOBAHUEC KOMIICTCHII N

Nunukaropel noctuxe-
HUS

[Inanupyemsle pe-
3yJIbTaThl 00y4YEeHHUs
10 AUCHUIIIINHE

O6menpodeccrnoHanbHbIE

OIIK-4 Cniocoben obecrieunBaTh MpoBe/Ie-
HUE TEXHOJIOTUYECKOTO MPOIIeCcCca, UCIIOb-
30BaTh TEXHUYCCKUE CPEACTBA JIsI KOH-
TPOJISt TAPaMETPOB TEXHOJIOTHIECKOTO
IpolLecca, CBOMCTB ChIPhsl M TOTOBOM Mpo-
TYKITUH, OCYIIECTBIIATh H3MEHEHUE TIapa-
METPOB TEXHOJIOIHYECKOT'0 MpoIiecca IpH
W3MCHECHUU CBOWCTB CHIPhHS

OIIK-4.1 3naer Tumo-
BBIC TCXHOJIOTHUYCCKHUE
MPOLECCHl U BO3MOKHO-
CTH UX ONTHUMH3AIUHA
OIIK-4.2 YMmeeT uc-
IMOJIB30BaTh TEXHUYE-
CKHE CpeJICTBA JIJIsi KOH-
TPOJIS MAPAMETPOB TEX-
HOJIOTMYECKOI0 MPOo-
11ecca, CBOMCTB ChIPbs U
rOTOBOM MPOYyKLIHUU
OIIK-4.3 Bimaneer
HaBBIKAMH U3MEHEHHUS
napamMeTpoB TEXHOJIOTH-
YEeCKOro Impoiiecca rnpu
W3MEHEHHH CBOICTB CHI-
pbs

3HaHUE OCHOBHBIX 3a-
KOHOB IepeHoca Terl-
JIOTBI K MAacChI Bellle-
CTBa;

3HaHUE TCOPUHU TH]I-
POMEXaHUYECKUX U
TEI0MaccoOOMeH-
HBIX

MIPOIIECCOB;

YMeHue npou3BoauTh
pacyeTbl MaTepHallb-
HBIX U

TEIIOBBIX 0AJaHCOB;
YMeHue pacCUmThI-
BaTh HaIpaBJICHUE,
JBIDKYIIYIO CHITY U
CKOpOCTb THPOMEXa-
HHUYECKUX U TEIIOBBIX
1 MacCOOOMEHHBIX
MPOIIECCOB;

HaBbiku pacuera u
oTIpeJIeTICHUsI MaTepH-
QIBHBIX U YHEPTETH-
YECKHX 3aTpar Ha
MIPOBE/ICHHE MPOIIEC-
COB;

Tabmuua 2 — [Naciopt ¢oHa OIIEHOYHBIX CPENICTB

Kountpoun- ®opmupyeMasi KOMIETEHIUA Haumeno- IToxka3zaresnn
pyembie BaHMe Olle- OLICHKH
pasjebl HOYHOI0

(TembI) AHC- cpeacTBa

UM ILTHHBI
Iuaponguna- | OIIK-4 Criocoben ob6ecrieunBath npoBeaeHue | Jlabopartop- | [lomHoe BeImodn-
MHKa TEXHOJIOTMYECKOTO MPOLIECCa, UCMONIb30BaTh | HBIM XKyp- HEHUE BCEX 3a-
TEXHUYECKHUE CPEACTBA JIISI KOHTPOJIS Imapa- HaJ JAHUN
METPOB TEXHOJIOTUYECKOTO MpoIiecca,
CBOWCTB CBIPbSl U TOTOBOM MPOIYKIUH, OCY-
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IIECTBIISATH U3MEHEHHUE MTapaMeTPOB TEXHOJIO-
THYECKOT0 Ipoliecca MpU U3MEHEHUH CBOMCTB
CBIPbSI

I'mpponuna-
MHUKa

OIIK-4 Cniocoben obecrieunBaTh MPOBEICHUE
TEXHOJIOTMYECKOT0 IIPOLIEcca, UCII0Ib30BaTh
TEXHUYECKUE CPEICTBA JIJIsi KOHTPOJIA Mapa-
METPOB TEXHOJIOTMYECKOIO MpoIiecca,
CBOWCTB CBIPbSl U TOTOBOM MPOJYKIMH, OCY-
LIECTBJIATh U3MEHEHUE TAPAMETPOB TEXHOJIO-
THYECKOT0 Ipoliecca Mpu U3MEHEHUH CBOMCTB
CBIPbS

PT'P

IlonHoe BBITION-
HEHHUE BCEX 3a-
INaHun

I'mpponuna-
MHKa

OIIK-4 CniocobeH obOecrieynBaTh MPOBEACHUE
TEXHOJIOTHYECKOTO TIPOlLiecca, UCIOIb30BaTh
TeXHUYECKHUE CPEACTBA JIJISI KOHTPOJIS Imapa-
METPOB TEXHOJOTUYECKOTO TMpoIiecca,
CBOMCTB CBHIpbs U TOTOBOM MPOIYKIUH, OCY-
HIECTBJISATH U3MEHEHUE TTapaMETPOB TEXHOJIO-
THYECKOTO TIpoliecca Py U3MEHECHUH CBOMCTB
CBIPbS

KonTpos-
Has pabora

IlosHOE BBITIOI-
HEHHE BCeX 3a-
nau

Maccoo0-
MEHHBIE
MIPOIIECCHI

OIIK-4 Cniocoben obecrieqnBaTh MPOBEICHUC
TEXHOJIOTUYECKOI0 IIPOLIECCa, UCII0JIB30BATh
TEXHUYECKUE CPEJICTBA JJIs1 KOHTPOJIS Iapa-
METPOB TEXHOJIOTMUYECKOT0 TIpOoLeCcCca,
CBOMCTB CBIPbsl 1 TOTOBOW NMPOAYKIMH, OCY-
LIECTBIISATH U3MEHEHUE MAPaMETPOB TEXHOJIO-
TMYECKOro Ipolecca Npu U3MEHEHUH CBOMCTB
CBIPbS

KypcoBoe
MIPOEKTUPO-
BaHUE

YpoBeHsb 3Ha-
HUW, yMEHUHN U
HABBIKOB B paM-
Kax ¢popmupye-
MBIX KOMIICTCH-
147054

TemnoBeie
MPOLIECCHI

OIIK-4 Cniocoben obecrieunBaTh MPOBEACHUE
TEXHOJIOTMYECKOT0 IPOoLIecca, UCIOJIb30BaTh
TEXHUYECKUE CPEACTBA IS KOHTPOJIS Imapa-
METPOB TEXHOJIOTUYECKOTO MpoIiecca,
CBOWCTB CBIPbSl U TOTOBOM MPOYKIUH, OCY-
LIECTBJIATh U3MEHEHUE TAPAMETPOB TEXHOJIO-
THYECKOTO Tpoliecca Mpu U3MEHEHUH CBOMCTB
CBIpbS

JlaGopatop-
Has paboTa

TlonHo€e BEITION-
HEHHE BCeX 3a-
TaHuH

2 MeToauveckne MaTepHuaJIbl, ONpPeessiolHe NPoue1ypbl OeHUBAHUS 3HAHMIA,
YMeHUi1, HABbIKOB U (MJIM) ONbITA JeITeJIbHOCTH, XapaKTepu3ywoue npouecc popmupona-
HHUS KOMIIeTeHI Ui

Mertoanyeckre MaTepuansl, ONpeAesone MPoLueaypbl OLEHUBAHNS 3HAHUHN, YMEHU,
HABBIKOB W (WJIH) OIBITA JICATEIHHOCTH, MTPE/ICTABICHBI B BUJIC TEXHOJIOTHUECKON KapThI JTUCIIH-
TUTHHEI (Tabnuma 3).
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HaumenoBa-
HHE OlleHO0Y-
HOI'0 cpen-
cTBa

Cpokn
BBIINOJI-
HEeHHsl

Mlxkana
olleHHBa-
HUSA

Kpurtepuu onenuBanus

5, 6 cemecTp

IIpomeskyTounas arrectauus B gpopme «IK3aMeH»

PI'P

16 ue-
JeIst

10

OreHUBACTCS IMOJTHOTA PACKPBITUS TEMBI, BiIaJICHUE
MatepuanoM 10 GaIOB - CTYIEHT MPABUIBHO BBITION-
HWI 3a1anue. [loka3an OTIIMYHbIC 3HA-HUS, YMEHHUS,
HaBBIKM B PaMKaX OCBOGHHOTO y4eOHOTO Marepuaina. 8
0asuia - CTYJICHT BBITIOJIHWII 33JJaHHE C HEOOIbIIUMHU
HCTOYHOCTAMMU. HOKa-SaJ'I XOpOHH/Ie 3HaHUA, YMCHI/UI,
HaBBIKH B PAMKaX OCBOCHHOT'O y4eOHOT0 MaTe-pHala.
6 Oasuta - CTYJICHT BBITIOJIHHII 33JIaHUE C CYIIECTBEH-
HBIMU HETOYHOCTSIMU. [10-Ka3al yJJOBIETBOPUTEITb-
HBIC 3HAHUA, YMCHI/UI, HaBBIKU B paMKax OCBOCHHOT'O
yueOHOro Matepuaiia. 4 Gayia - pu BHIIOJHEHNUH 3a-
JOaHUsL CTYZIGHT HpOI[eMOHCTpI/IpOBaJI HeI[OCTa-TO‘-IHI)If/'I
YPOBCHb 3HaHWi, yMeHUs, HaBbIKK. () OaJTOB — 3312~
HHUEC HC BBIIIOJIHCHO.

KoHntposbnas
pabora

10 ue-
JIeIs

10

OneHnBaeTCs MOJHOTA PACKPBITHS TEMBI, BIIaICHUE
MmarepuanioM 10 6ayuIoB - CTyIEHT IPaBHIBHO BBIIIOJI-
Hu 3a7aaue. [Tokaszan OTIMYHbIe 3HA-HUS, YMEHHUS,
HaBBIKM B PAMKaX OCBOEHHOT'0 y4eOHOro Matepuaina. 8
Oaia - CTYZCHT BBIOJIHIII 33/1aHHE C HEOOIbIIUMHU
HeToyHOCTAMU. [Ioka-3a1 Xxopolre 3HaHus, yMEHUs,
HaBBIKH B PAMKaX OCBOCHHOTO yU4eOHOTO MaTe-pHala.
6 Gasuta - CTYJICHT BBITOJIHWII 33JJaHHUE C CYILIECTBEH-
HBIMU HETOYHOCTSIMU. [10-Ka3as yJJOBIeTBOPHUTEITb-
HbI€ 3HAHMs, YMEHUS, HABBIKK B PAMKAaX OCBOEHHOTO
y4ueOHOro Marepuaina. 4 6amia - npy BBINOJIHEHUH 3a-
JaHUS CTYACHT MPOJIEMOHCTPUPOBAI HEIOCTA-TOUYHBIH
YPOBEHb 3HaHUM, yMEHUs, HaBbIKH. 0 OaioB — 3a/1a-
HUE HE BBIIIOJIHEHO.

PI'P

16 we-
nens

10

OrieHuBaeTCs TOTHOTA PACKPHITUS TEMBI, BIIaJICHUE
Matepuanaom 10 6aIoB - CTYAEHT NPaBUIBHO BBITOJ-
Hun 3aganue. [lokazan oTIMYHbIe 3Ha-HUS, YMEHUS,
HaBBIKM B paMKaX OCBOGHHOTO Y4eOHOTo Marepuaia. 8
OaJiia - CTYZICHT BBITIONHUI 33J]aHue ¢ HEOOIbITUMHU
HerouHocTaMHU. [loka-3a1 xopouiue 3HaHusl, yMEHUs,
HaBBIKH B paMKaX OCBOCHHOT'O y4eOHOT'0 MaTe-puaa.
6 Oajuta - CTY/ICHT BBITIOJIHIII 33/IaHHUE C CYIIECTBEH-
HBIMU HETOYHOCTSIMU. [10-Ka3a y10BIE€TBOPUTEINb-
HbIE 3HaHUsI, YMEHHUS, HAaBBIKH B paMKaX OCBOEHHOTO
ydeOHoro Matepuana. 4 6ana - Mpu BBIOJIHEHUH 3a-
JTAHUS CTYACHT IPOIEMOHCTPUPOBAT HEAOCTA-TOUHBIN
ypOBEHb 3HaHUH, yMeHUs, HaBbIku. () OamoB — 3a1a-
HHE HE BBITIOJHCHO.
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JlaGopaTop- 16 He- 10 OreHuBaeTCs MOJTHOTA PACKPBITUS TEMBI, BIIaJICHUE
Has pabota nens MatepuanoM 10 6anoB - CTYAEHT MPABUIIBHO BBITOJ-
HWI 3a7anue. [Tokasan OTIMYHbIC 3HA-HUS, YMEHHUS,
HaBBIKM B PaMKaX OCBOGHHOTO y4eOHOTO Marepuaina. 8
0asuia - CTYJICHT BBINIOJIHWII 33JJaHHE C HEOOIbITUMHU
HetouHocTsamHu. IToka-3an XOpomue 3HaHUA, YMCHHA,
HaBBIKH B PAMKaX OCBOCHHOTO y4eOHOT0 MaTe-pHala.
6 Oajuta - CTYJIEHT BBITIOJIHUII 33/IaHUE C CYIIECTBEH-
HBIMU HETOYHOCTSIMU. [10-Ka3al yJJOBICTBOPUTEIIb-
HBIC 3HAHUSA, YMCHHA, HABBIKU B paMKaX OCBOCHHOI'O
yueOHOro Matepuana. 4 Gaya - pu BHIOJHEHNUH 3a-
AaHUA CTYACHT MMPOACMOHCTPHUPOBAI HeI[OCTa-TOLIHblf/'I
YPOBCHb 3HaHWi, yMeHUs, HaBbIKH. () OayUTOB — 3312~
HHEC HE BBIITOJIHCHO.

Texymmii 40 oaJ-
KOHTPOJIb: JIOB

JK3aMeH: 17 ne- 20 Oai-
nens JIOB

IK3aMeH: 17 nge- 20 Oai-
Jest JIOB

HUTOIO: 50 o0an-
JIOB

Kpurtepuu oneHKkH pe3yibTaToB 00y4eHHs MO AUCIUILINHE:

0 — 64 % oT MakcCUMaIbHO BO3MOXKHOM CyMMBbI 0aJIJIOB — «HEYAOBJIETBOPUTENILHOY» (HEAOCTA-
TOYHBIN YPOBEHB JIJISl POMEKYTOYHOM aTTECTAI[MH 110 TUCIUTUIHHE);

65 — 74 % OoT MaKCUMAaJIbHO BO3MOYKHON CyMMBI 0aJJIOB — «y1OBJIETBOPUTEIHHO» (IIOPOTOBBIH
(MMHMMAIBHBIN) YPOBEHB);

75 — 84 % oT MakCHUMaIbHO BO3MOXHOU CYMMBI 0aJJIOB — «XOPOIIOY» (CPEIHUIN YPOBEHB);

85 — 100 % oT MakcHMaIbHO BO3MOXKHOM CYMMBI OaJUIOB — «OTJIMYHOY (BBICOKHIA (MaKCH-
MaJIbHBIN) YPOBEHb )

6 cemecTp
IIpomexyTounas arrectanus B popme «KID»

ITo pe3yabTaTam 3amuTsl KypCcOBOTO MpoeKTa (padoThl) BBICTABIISETCS OLEHKA 110 4-0aibHON
IIKaje OIlCHUBAHUS

- OLIEHKA «OTJINYHOY» BBICTABIIAETCS CTYIEHTY, €CIM B paboTe COAEPHKATCS SJIEMEHTHI Hayd-
HOT'O TBOPYECTBA U JIEJAIOTCS CAMOCTOSITEIIbHBIE BHIBOJIBI, TOCTUTHYTHI BCE PE3YJIbTATHI, YKa-
3aHHBIE B 33/1aHUH, KAYECTBO O()OPMIIEHUS OTUYETA COOTBETCTBYET YCTAHOBIEHHBIM B By3€ Tpe-
OOBaHHUSAM U IIPHU 3aLIUTE CTYACHT IPOSBUI OTIIMYHOE BJIaJICHHE MaTepHUaaIoM paboThl U CIO-
COOHOCTb apryMEHTHPOBAHO OTBEYATh HA MOCTaBJIEHHBIE BOIIPOCHI IO TEME PadOTHI;

- OIICHKA «XOpOIII0» BBICTABIISETCS CTYJEHTY, €ClIi B pa0OTe JOCTUTHYTHI BCE PE3yJIbTAThI,
yKa3aHHbIE B 3aJJaHIH, Ka4eCTBO O(POPMIICHHSI OTYETA COOTBETCTBYET YCTAaHOBJICHHBIM B By3€
TpeOOBaHUSAM U MPH 3aLIUTE CTYJIEHT MPOSBUI XOPOIEee BIIaJIeHUEe MaTepHaioM paboThl U
CIOCOOHOCTH APTyMEHTUPOBAHO OTBEYAThH Ha MMOCTABJICHHBIE BOIIPOCHI IO TeMe PadoThI,

- OLIEHKA «YJOBJIETBOPUTEIILHO» BBICTABIISAETCS CTYJECHTY, €CJIU B paOOTE JOCTUTHYTHI OC-
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HOBHBIC Pe3yJIbTaThl, YKa3aHHbBIC B 3aJaHUH, KAYECTBO O(OPMIICHHS OTYETA B OCHOBHOM COOT-
BETCTBYET YCTAHOBJICHHBIM B By3¢ TPEOOBAHHUSM M IPH 3AIUTE CTYJCHT IMPOSBUII YIOBJIETBO-
PHTEIHHOE BJIAJICHUE MAaTEPUaIOM PabOThI U CIIOCOOHOCTh OTBEYATh HA OOJIBIIUHCTBO MTOCTAB-
JICHHBIX BOIIPOCOB I10 TeMe paboThI;

- OLICHKA «HEYJOBJICTBOPUTEIILHOY BBICTABIISICTCS CTYICHTY, €CII B pa0OTE HE JOCTUTHYTHI
OCHOBHBIC Pe3yJIbTaThl, yKa3aHHBIC B 3aJJaAHUU WM KQ4eCTBO O(POPMIICHUS OTYETA HE COOTBET-
CTBYET YCTaHOBJICHHBIM B By3¢ TPEOOBaHMSM, HIIH IIPH 3aIIUTE CTYJCHT HPOSBIII HEYIOBIIC-
TBOPHTEJILHOE BJIAJICHHE MaTEPUATIOM pabOThI U HE CMOT OTBETUTH Ha OOJIBIIMHCTBO MOCTAB-
JICHHBIX BOIIPOCOB I10 TEME PaOOTHL.

3 TumoBble KOHTPOJIbHBIE 3aJaHUS WIN HHbIe MATEPUAJIbI, HEO0OXOAUMBbIe IJIsl
OLlEHKHU 3HAHU I, YMEHNH, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XapaKTePHU3YIoLIue Mpo-
necc GgopMUpoOBaHUSI KOMIIETEHIIHI B X0/1e 0CBOEHHUSI 00Pa30BaTeJbHOI MPOrpaMMbl

KypcoBoe npoekTupoBanue
KypcoBoii mpoeKkT sSBisieTcsl 3aKIF0UYNTENIHHBIM 3TAllOM M3y4YeHHS AMCUUIUTMHBL Ero me-
JIBIO SIBJISIETCS 3aKPEIICHHE U YTIIyOJIEHUE CTyI€HTaMU MOIYYSHHBIX B IIpoliecce 00y4eHUs Mpo-
(deccnoHambHBIX U 00IETTPO()ECCHOHATBHBIX KOMIIETEHIIMN, TyTEM PEIICHUs] KOHKPETHBIX ITPO-
M3BOJICTBEHHO-TEXHOJIOTMYECKUX 33/1a4 110 33JaHHOW TeMe.

B KypcoBOM MpPOEKTE CTYICHT JIOJKEH PACCUMTATh TEXHOJIIOTHIECKYIO YCTAaHOBKY, OTIPE/ICITUTh
OCHOBHBIE pa3Mephl annapaToB, BXOAAIIUX B 3TY YCTAaHOBKY, U I0100paTh 3TH ammaparhl Mo Ka-
tasoraM. Ha KypcoBoil IPOEKT BBIHOCATCS CIAEAYIOIINUE TEMBI:

- pacuem peKmu@uKayuoHHoU YCMAaHOBKU HeNpepbl8HO20 Oelicmeus, - pacuem ao-

COPOYUOHHOU YCMAHOBKU HENPEPBIGHO20 OelCMBUSL.

KypcoBoii npoekt nomkeH cooTBeTcTBoBaTh BceM TpeboBanusim ECKJI u cocrosite u3 pac-
YETHO-TIOSICHUTEIILHOW 3alMCKU U rpaduveckoif yactTu.  PacdeTHO-TIOsICHUTENbHAS 3alucKa K
MPOEKTY JIOJDKHA COJEPKATh:

-BBEJICHHE, HA3HAUYEHHE U 00JIACTh MPUMEHEHHS TPOSKTUPYEMOM YCTaHOBKH;
-OnucaHue NPUHIUIHATEHON TeXHOJIOTHYECKON CXeMbI YCTaHOBKH;
-TEXHOJIOTUYECKHE pacueThl U 1oaA00p 000pyAOBaHUS;
-BBIBOJIBI;
-CITMCOK HCIIOJIB3yEeMOMH JTUTEPATYPHI.
I'pacdmyeckas yacTh MpoeKTa BKIIOYAET:
-T€XHOJIOTUYECKYIO CXEMY yCTaHOBKH;
-CcOOPOYHBII YepTeK OCHOBHOI'O TEXHOJIOIMUYECKOTO amapara;
-y3JIbl OCHOBHOT'O ammapara;
KypcoBoii mpoekT 3amuiaercss B KOMUCCHH IO TPUEMY KYPCOBBIX ITPOEKTOB.

IIpuMeps! THIIOBBIX 3a]aHHUI HA KYPCOBOE NIPOCKTHPOBAHHE

IIpumep 1. PaccunrtaTh 1 CripoeKTUPOBATh A0COPOIIMOHHYIO YCTAHOBKY HENPEPBIBHOTO JIeH-
CTBWSI JUIS yJIABIMBAHUS aMMHaKa M3 BO3IYIIHOW CMECH:
1. Tum KOJIOHHBI - mapenvuamas.
Tun Tapenku - cumuamasn (Konnaukoeas).
2. KonudecTso ra3oBoii cMecu, ocTyHaroleii Ha ycranoBKy V = 32/c mpu HOpMabHBIX yCII0-
BUSIX
Hcxonnas remnepatypa razosoit cmecu t =70°C.
Temmepartypa razoBoii cMecu noctynaromieii B abcopoep t =24°C.
HauanbHas o0beMHasi KOHIEHTPALMS amMmuarka B ra3oBoi ¢daze Yu =4 %
Crenenp u3pneuenuss 0 =94 %
HauanbHas MmaccoBasi KOHUEHTpalust ammuaxka B nornotutene % =0 %.

No gkrow
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CrteneHb HACBIIICHUS TTOTJIOTUTEIS 0 =70 %.
HavanpHas TemmnepaTtypa norIoTUTeNs, ToCTynaromero B abcopoep ta =24 °C.

10. HavanbHas TemrepaTypa OXJIaXIaroMIeH BOIbI, MOCTYIAoIIeH B XxomoamibHuk t =17 °C.
11. AGcopbep paboTaeT moj AaBIeHUEM  Pase. = 0,1 MIla.
12. B ycTaHOBKE MpPEAyCMOTPETh (pacCYuTaTh U MOA00PATh) HACOCHI IS [TOaYH TOTJIOTHTEIS B

abcopOep , BOJIBI B

XOJOAMIBHUK Il OXJIAKACHUS ra3a A0 TeMmreparypbl ta ¥ ra3oayBKy ISl MOJIA4M Tra30BOM
cMmecH B abcopoep.

Ipumep 2. PaccuuTtaTh U CHPOSKTHPOBATH AOCOPOIIMOHHYIO YCTAaHOBKY HENPEPHIBHOTO

HeﬁCTBHH JJI YJIaBJIMBAHUS IIAPOB 3TAHOJIA U3 BO3,I[y1.HHOI>i CMECH BOHOI;'IZ

Tun KOJIOHHBI - HacadouHas.

KonmdecTBo Ta3o0Boii cMecH, nocTynaomeil Ha ycranoBky V = 4,1 y%/c npu HOpManbHEIX
YCIIOBUSAX

Hcxonnas remmneparypa razoBoii cmecu t =60 °C.

Temmepatypa ra3oBoii cmecu nocrynaroieii B abcopoep t =22 °C.

HavanpHas 0ObeMHast KOHIICHTpALMS maHona B Ta30Bou dase Yu =2,8 %

Crenenb u3pneuenuss [0 =92 % _

Havanphas MmaccoBasi KOHLIEHTpauus Imanona B mnorinotutene x= 0 %.

CreleHs HACBIIEHNUS OIJIOTUTENS O =62 %.
Havanphas TemnepaTypa norioTuTelNs, HocTynarliero B abcopbep ta =22 °C.

10. HavanpHas TemnepaTypa oxjaKJarolie Bobl, IOCTynaroIen B xonoquibHuk t=17°C.
11. Abcopbep paboTaeT moxa JaBiaeHUEM  Pace. = 0,1 MIla.
12. B ycTtaHOBKE IpeAayCcMOTpPETh ( paccuuTaTh M MOJ00paTh ) HACOCHI JJIS IOJA9U MOTIIOTHTEIS

B abcopOep , BOJBI

B XOJIOOWJIBHUK JIJI OXJIQXKAEHUS Tra3a J0 TeMmreparypsl ta M ra3oayBKy Ui MOJAa4Yd ra3oBOM
cMmecH B abcopoep.

IIpumep 3. Paccuntarh pekTU(PUKALMOHHYIO KOJIOHHY HETIPEPBIBHOTO JEHCTBUS JUIsl pa3zerie-

HUsA 6PIHapH01>i CMecU OeH30.1 - maoJiyon 110 CICAYHOIIHUM NTaHHBIM :

1. IpousBoaurtenbHOCTh MO McxoaHoM cmecu  Gf = 4,0 ke/c.

2. Copep:xaHue JETKOJIETY4ero KOMIIOHEHTa ( B MAaCCOBBIX MPOIIEHTaX):

B UCXOJHOU CMECH Xf =

32 B IUCTUILIATE Xp =

96 B kyOOBOM OCTaTKe

Xw=1,8

3.  JlaBnmenue B mapoBom mpocTtpaHcTBe aeduiermaropa p = 0,1 MIla.

4.  Tun pekTu(UKAMOHHON KOJIOHHBI — HACA)OUHAA

5.  Hcxomnas cMech miepe mojiavueii B KOJIOHHY HarpeBaeTCs 10 TEMITepaTyphl KHTIEHUS HACHI-
[IEHHBIM BOJISIHBIM mapoM Pasc= 0,4 MI]a.

IIpumep 4. Paccuntarh pekTU(UKAUOHHYIO KOJIOHHY HENPEpPhIBHOTO IEHCTBUS

JUTSL pa3/ieJieHus] ONHAPHOM CMECU UemblpexX10pUCHbLl y21epoo - MOayo. TIO ciie-
TYIOIIUM JaHHBIM :

1. IIpousBoaurenbHOCTH MO McxoaHOM cmecu  Gf = 4.5 ke/c.

2. CopnepxaHue JErKoJIETy4ero KOMIOHEHTA ( B MacCOBBIX MPOIIEHTaX): B
UCXOIHOU cMecH Xf= 38 B qUCTHIUIATE Xp= 93 B KyOOBOM ocTaTke Xw = 13
JlaBnenue B mapoBoM npoctpancTse neduermaropa p = 0,1 MIla.

4. Tun pekTU(PUKAIMOHHON KOJOHHBI — mapenvuamdsn, ¢ KOJIRA4YKoeviMu (cumua-
moimu )mapenkamu 5. VicxonHasi cMech nepes 1oJadyeil B KOJIOHHY HarpeBaeTcs 0 TEM-
nepaTypbl KATICHUsI HACBHIIIIEHHBIM BOJISIHBIM MTapoM Pas.= 0,45 MITa.
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KOHTpOJ’IbHLIe BOIIPOCHI JIA 3aIIUThI HaﬁopaToprlX paﬁoT

KoHTposbHBIE BOMPOCH AJIs 3aIUTHI Ja00PAaTOPHBIX paObOT MPUBOASTCS B COOTBETCTBYIOIINX Me-
TOJMYECKHUX yKa3zaHHUsAX. Hibke MpUBOAATCS TUIIOBBIE BOIIPOCHI JUIS 3aIIMTHI HEKOTOPBIX J1abopa-
TOPHBIX PaloT.

Jlabopamopnas paboma: «Onpenenenue ko3 duipenTa TenIonpoBOAHOCTH TBEPABIX T Me-
TOJIOM PETYJISIPHOTO PEKUMAr»

[lepeuncnure criocoObl MepeHoca TEIIOThl B IPUPOJE.
B uém 3akirouaercst MeEXaHU3M NIEPEHOCa TEIIOThI TEIIONPOBOJHOCTHIO?
TemnepaTypHoe I10JI€ U TEMIIEPATYpPHBIN IPaJUCHT.

3akoH TtemomnpoBogHocTH Pypre. Koadpounment temnonposoanoctu. 5. Temnonposos-
HOCTb IUIOCKOW Y HUJIMHAPUYECKON CTEHKH TerutonpoBOJHOCT MHOTOCIIONHON CTEHKH.

el o

Jlabopamopnas paboma: «lleperonka ¢ BoasHbIM apom» 1. [ljist uero
MPUMEHSIETCS MIEPETOHKA C BOJSHBIM MapoM?

2. Kak paccunTbiBaeTcsi KOHLEHTPALHUS KyOOBOT'O OCTaTKa, €CJIM U3BECTHA KOHIICHTPAIUS JTU-
cTraTa’?

3. Yto Takoe QUCTHILIAT?

4. Ha30BHTE IPEUMYIIECTBA M HEAOCTATKH NIEPETOHKH C BOJSHBIM [TAPOM I10 CPABHEHHMIO € IPO-
CTOM MEPETOHKOM.

5. Kak BBIYHCIHTD KOHIIEHTPAIMIO JUCTUIUISATA, €CIIM W3BECTHA KOHIIEHTpalus KyOOBOTO
ocrarka?

Jlabopamopnas paboma: « Pazronka negrenpoaykroy» 1. C kakoi
HENbI0 PUMEHSETCS peKTUPHUKAIUS?

Yro Takoe KOAPPHUIHUEHT OTHOCUTEIBHOM JIETYy4ecTH?

Kaknmu mapamerpamMu MOXHO BIIMATH Ha Mporiece peKTudukanuu?
Yro Takoe mapuuaabHoe JaBieHue?

J1n1s 4ero oCyIIeCTBISIIOT BAKYYMHYIO TIEPETOHKY HEPTAHBIX (hpakuuii?
HazoBute ocHOBHBIE He(DTAHBIC PPAKIIUN U TTAPAMETPHI UX MEPETOHKH.
M3 KakuxX OCHOBHBIX Y3JIOB COCTOUT ycTaHoBka APH-2?

Kak ycrpoen nednermarop ycranosku APH-2?

[MosicauTe anroput™ paboThl yCTAHOBKH.

10 Kak mpoucxoaur 3arpyska He(TH B yCTaHOBKY?

11. 3auem HyKeH B ycTaHOBKE BaKyyMHBIH HacoC?

©CoOoNOOTEWN

KoHnTpoJibHbIe BOIPOCHI 1JIf1 321U THI JJA00PaTOPHBIX padoT

KoHTpobpHBIE BOMPOCH! M1 3aIIUTHI JIAOOPATOPHBIX PabOT MPUBOAITCS B COOTBETCTBYIOIIHX
METOJAMYECKHIX YKa3aHusX. Huke mpruBOAATCS THITOBBIE BOMTPOCHI JIJIS 3aIIUTHl HEKOTOPBIX J1a00-
paTopHBIX pabdoT.

Jlabopamopnas paboma: «IKCepUMEHTaIbHAs MPOBEPKA OCHOBHOTO 3aKOHA THIPOCTATHKI»:
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Kakwue cuibl 1eCTBYIOT Ha )KUAKOCTh?

Kaxkue cuiibl OTHOCSTCS K TOBEPXHOCTHBIM M MAaCCOBBIM?

B uem pazHuna neicTBUS CUIIBI HA ABMIXKYILYIOCS U IOKOSIIYHOCS )KUJKOCTb?
HazoBuTte cBOMCTBA THPOCTATHYECKOTO JTaBJICHHMS.

Urto onpenensier OCHOBHOE YpaBHEHUE THAPOCTATUKU?

oghkowdE

B kakux ciayyasx cTaBUTCS IUIIOC UM MHUHYC B OCHOBHOE ypaBHEHUE THIPOCTATHKHU ?
Jlabopamopnas paboma: «VI3yueHue pexxuMOB JTBUKEHUS KUIKOCTH B KPYTIIOH TPyOe»:

HazoBuTe pe)KUMBI IBHKEHUS KUIKOCTH.
OT COOTHOIIEHUS KAKUX CHJI 3aBUCAT PEXKUMbI IBUXKECHUS KUJIKOCTH?
Urto Takoe kpuTH4eckoe uncio PeliHonbaca?

UTto Takoe HUKHSASA U BEPXHSSA KPUTHUECKUE CKOPOCTH IOTOKa?

ok wdPE

UYto sBsieTCS KpUTEPUEM I OTPEIeIICHUs] PEKUMA IABHKEHUS KUAKOCTU?
Jlabopamopnas paboma: «VI3mepeHne BA3KOCTH KHUAKOCTU HA BUCKO3UMETPE DHIJIEpay:

Yro HazbIBaeTCs BA3KOCTHIO?

B kakux enuHunax uamMepsieTcs BsI3KoCThb?

Kak n3mensiercs BA3KOCTb KUAKOCTH U ra3a IIPU U3MEHEHUU TeMIIEPaTyphl U 1aBIeHUsA?
Kak cBsi3anbl MeXy c000i KOXPPHUIMEHT TMHAMUYIECKON 1 KHHEMaTHYeCKON BA3KOCTH?

HazoBure ciocoObl nu3MepeHus BSI3KOCTH.

o ghkowdpE

HazoBute npuHIHIIB paOb0OThI IPHOOPOB TSI U3MEPEHUS BI3KOCTH KHIKOCTH.
Jlabopamopnas paboma: «OnpeneneHue MoTepb HAopa Ha TPEHHUE:

1. BcnenctBue yero o6pasyroTcs MOTEpy SHEPTHU HA TPEHUE?

2. Tlepeuncaute 00nacT U3MeHEHUs KOd(QQUIMEHTa TPEHUsS B 3aBUCHMOCTH OT 4ucia Peii-
HOJIBJICA.

3. 3aBucHT M 3HaYeHHE KO3(PDHUIMEHTA TPEHHUs OT MIEPOXOBATOCTH CTEHKH KaHala IIPH JIaMU-
HapHOM PEXHUME JIBUKEHUS )KUJIKOCTH?

4. HazoBure 00acTu n3MeHEHUS KOB(i)(l)I/II_H/IeHTa TPCHUS B 3aBUCUMOCTH OT YUCJIa PeﬁHOHBHCa,
B KOTOPBIX €TI0 3HAYCHHUEC 3aBUCUT OT ICPOXOBATOCTU CTCHKHU KaHaJia.

5. 3aucwuT 1M 3HaYEeHHE KO3(PDHUIMEHTA TPEHHUS OT MIEPOXOBATOCTH CTEHKH KaHaja IIpH TypOy-
JICHTHOM PCXKUME ABHMKCHUA )KUIKOCTU B o0OJactu KBaaApaTH4IHOI'O COHpOTI/IBHeHI/ISI?
Jlabopamopnas paboma: «OnpeeneHre MECTHOH ITOTEpH HAIIOpa B CITy4Yae Pe3KOro paclIupeHuns
TpyOOnpoBOIa»:

Kaxkue nmotepu sHepru Ha3pIBatOT MECTHBIMU ?

HepeqnanTe HCKOTOPBIC TUIIBI MCCTHBIX COHpOTI/IBHeHHfl.
N300pa3ute CTPyKTypy MOTOKA MPU PE3KOM PACIIMPEHUH KaHAIIA.
Kak Beirnsanut dopmyna bopaa?

Kak B ocHOBHOM OIIPCACIIAOT KOB(I)(I)I/II_II/ICHTBI MCCTHBIX COHpOTHBHCHHﬁ?

S

KakoBa 3aBUCHUMOCTh U3MEHEHHS KO3 (DUILIMEHTa MECTHOTO COMPOTHUBIICHUN OT uncia Peii-
HOJbJCA?
Jlabopamopnas paboma: «OnblITHas IPOBEpPKa ypaBHEHUs bepHyum»:

1. Kak 3anuceiBaeTcs ypaBHeHHe BepHy UM 1/ IOTOKA peanbHOMN KHAKOCTH M Kakoi ero ¢gu-
3UYECKUNA CMBICIT?

2. Kakoil pu3nueckuii CMbICT UMEIOT cllaraeMble ypasHeHus beprymiu?

3. Uro yuursisaer ko3dpduiment Kopuomuca?
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4. Kak onpenensercs KodQGHIMEHT T'UIPABINYECKOTO TPEHUs A2

Jlabopamopnas paboma: «13ydeHne ocaxxaeHHsi METANTHYECKUX IIapO0Opa3HbIX YaCTHUIL B KU/
KHX CpellaX Pa3IMuHOU BSIZKOCTHY.

B kakux npoueccax UCIIOJIb3YETCS OCAXKACHUE YacTUIL?

Kaxkue cuibl 1eHCTBYIOT Ha YaCTHILY, IBIKYIIYIOCS B Ta3000pa3HOM WM JKUIIKOU cpeze?
OT 4ero 3aBUCHUT CUJIA CONIPOTUBIIEHUS CPEbI?

[Tpu kakux ycloOBUSAX HAOIIOAAETCS JTAMUHAPHBIA PEKUM ABMXKECHUS?

[TpuBeaure popmyiy 3akoHa CTokca.

[Tpu kakux yCcIOBUSAX HACTyMHaeT TypOyau3auus ABMKEHUA?

[TpuBenure dpopmyiy 3akona HeroToHa.

O ~NOOOREWN R

Kakwue cymiecTByIOT pe:KUuMbl 00TEKaHHs YaCTHIIbI Cpeoi?
Jlabopamopnas paboma: «OnpeneneHrne CKOPOCTH OCAXKACHHUS MPU KOHCOIUAUPOBAHHOM OCa-
SKICHUNY.

Kaxkue cucreMbl Ha3bIBalOTCSI HEOJTHOPOIHBIMU CUCTEMaMU?
[TpuBenuTe npuMepsl HEOTHOPOAHBIX CUCTEM.

Kaxkue cucreMbl Ha3bIBalOTCS CYCIIEH3UAMMU?

Kakue paznuyaroT BUJIbI CyCIIEH3UI?

JaTtp onpeneneHue 0CaxKICHUs.

Jlatb onpeneneHne OTCTauBAHUS.

Yro npeacTaBisieT co0oi miam (0TCTOow )?

[atp onpenenenue ciusa.

©CoNoO~wWDE

Kakne BU/JIBI OTCTauBaHUs Bbl 3Haere?

. JI1st KakuXx 1ieneit UCIoJIb3yIOT MPOIeCcC OCBETICHUS?

e
= O

. [t kakux 1enel UCnoJib3yroT NPoLece CryuieHus?

[HEN
N

. Kakue Buanl orcroiinnkos Brl 3Haere?

[EEY
w

. I3 KaKkHX 3J1EMEHTOB COCTOUT OTCTOMHHUK C FpC6KOBHM MEXaHH3MOM?

[HEN
SN

. Kakme THIBI OTCTONHUKOB MMPUMCHSAIOTCSA JJIA I/IHTCHCI/I(i)I/IKaHI/II/I mnmponecca OTCTauBaHUSI?

[EEY
ol

. 3a cYeT 4ero MOXKHO I/IHTeHCI/I(I)I/II_II/IpOBaTB mponecc OTCTauBaHUSI?

[HEN
D

. Uto sABIsCTCS BHEITHUM IMPOABJICHUEM KOHCOJIMAUPOBAHHOT'O OCAKICHUA CYCHCH?:I/II/I?

Jlabopamopnas paboma: «PUIBTPOBAaHKUE IIPU OCTOSHHOM JABJICHUI.
OTuero 3aBUCHT CKOPOCTh (PMIIBTPALIUU?

OT 4ero 3aBUCUT ABMXKYLIas cuja QUIbTPOBAHUS?

Kak o0ecrieunTh MOCTOSIHHYIO CKOPOCTh (PUIBTPOBAHUS?

Kak Biuser oObeMHasi KOHIIEHTpAIHs Ha CKOPOCTh (PUIBTPOBAHUS?

HazoBute THIBI GUIBTPOB U UX MPUHIUI PaOOTHI.

S

HazoBuTe npenmyiiecTBa pa3inyHbIX TUIIOB (QUIBTPOB.
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PACYETHO I'PA®UYECKAS PABOTA (PI'P)
CaMocTosATEIbHOE PELIEHHUE 3a/1a4 110 pacyeTy NapaMeTPOB U XapaKTEPUCTUK ITPOLIECCOB U amma-
paToB MPUMEHUTENBHO K pasaeny «I'uapomexanuueckue npouecco» (BapuanTsl 3agaHuii Bbiia-
I0TCS IIPETIOAABATEIIEM):
IIpumepsnl TunoBsix PI'P.
Bapmuanr 1.

1.. Onpenenuts B CU mI0oTHOCTH THOKCHAA a30Ta nipu pu3zd =5 krce/ eM2 u t=30C. AtmMocdepHoe
napienue 760 M. pT. CT.

2. XonoauibHUK cocTouT U3 19 Tpy6 muamerpom 20x2 mm (puc.1). B TpyOHOE mpocTpaHCTBO
XOJIOIMJIBHUKA MOCTYIIAET BOJa IO TPyOOoIrpoBoy AuaMerpoM 57x3,5 mm. CKOpoCTh BOJIBI B TPY-
oompoBoje 1,4 m/c. Boxa uaer cHuzy BBepX. OnpeaenuTb CKOPOCTh BOABI B TPYOaX XOJIOMIIb-
HUKA.

3. Omnpenenuts ckopocTh Bo3ayxa (mpu 600 C) B BepTUKAIIbHOI TpyOe CylInIKe,
00€eCTIeunBaroIIy 0 BOCXOIAIIEE ABHKECHUE YaCTUIL TNIOTHOCTHIO

200 kpM3u quameTpom 3 M.

4. Kakoe KonMuecTBO BJIaXXHOTO ocajika OyaeT coOpaHo Ha (GUiIbTpe B pe3yibTare GUuiIbTPOBAHHS
10 M3 cycneH3uu OTHOCHTENBHOTO yaenbHOro Beca 1,12, comepsxkameit 20% (macc.) TBepaoit
¢da3pr? BraxxnocTs ocanka 25%.

Bapuanrt 2

1.. Onpenennts B CU mnoTHOCTH AMOKCHAA yriaepoaa npu Bakyyme 300 MM. pT. CT. U TeMIieparype
t= - 30°C. Atmocdepnoe nasienue 760 MM. pT. CT.

2. ITo TpyOam TernooOMeHHuKa, cocTosiero u3 379 tpyo nuamerpom 16x1,5 MM, mpoxoaut
a30T B KonuuecTBe 6400 M°/4 (cuntas mpu 0°C 1 760 MM pT. CT.) IO/l AABIEHUEM Puss =3 KIc/cM?
(~0,3 MITIa). Azot Bxoaut B TeruiooOMeHHUK mpu 120°C, Bexoaut npu 30°C. OnpenenuTs cKo-
pOCTh a30Ta B TpyOax TeII000MEHHHKA Ha BXO/IE.

3. 3anagaNe4. Kakoit 1omkHa ObITh CKOPOCTh BO3/lyXa B BEPTUKAJIBHOW TpyOe MHEBMaTH4e-
CKOM CYIIMIKH, 4TOObI OOECHeunTh MepeMelleHHe KPUCTAIOB MIoTHOCThIo 2000 kr/m® ¢
HanOosbmuM nuamerpom 3 mm? Temnepatypa Bozayxa 60 °C. CkopocTh Bo3ayXa JOJDKHA OBITH
Ha 25% 06o0J1bIIe CKOPOCTH BUTAHHSI YaCTHII.

4. 3amaualNe.4. OnpenenuTh AUAMETP YACTHUIl CBHUHIIOBOTO OJjiecka yriioBatod (hopmbl, oca-
xaarouuxcst co ckopocthio 0,25 m/c B Boze npu Temmeparype 15 °C. [Im0THOCTh CBHHIIOBOTO
6recka 7500 kr/m®

Bapuant 3.

1. 3amauaNel. Onpenenuts B CU mIOTHOCT BO3AyXa MPHU puss =0,5 kre/ em? n t=65C. Atmo-
chepuoe nasienne 760 MM. pT. CT.

2. 3amagaNe2. [lo Tpybam TemnmooOMeHHHKA, cocTosimero u3 379 tpy6 amamerpom 16x1,5
MM, TIPOXOJIUT a30T B Konmuecte 6400 M3/u (cumras mpu 0°C m 760 MM PT. CT.) O/ AABICHHEM
Puss =3 krc/em? (~0,3 MITa). A30T BXoauT B TermnoooMennuk npu 120°C, BoixomuT mpu 30°C.
Onpenenutb CKOPOCTh a30Ta B TpyOax TEmIo0OMEHHUKA Ha BBIXO/IE.

3. C KaKoii CKOPOCTBIO 6Y/IyT OCAKIATHCS IAPOOOPa3HbIe YacTHIIE KBapua (p = 2600 kr/m®)
nuamerpom 10 mxMm: a) B Bozie ipu 15 °C; 6) B Bozayxe npu 15 u 500 °C?

4, 3anagaNe4. B pesynbrate GuiabTpoBaHUS BOJHOU cycnieH3uu ¢ coaepkanuem 20% (macc.)
TBepOit (Bassl codpano 15 M3 pumbrpata. BrasxkuocTs ocanka 30%. CKOIBKO HOTy4EHO 0CAIKa,
CUUTas Ha CyXO€ BEIIeCTBO?
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Bomnpocs! 1151 cobecenoBaHust

1. Cunbl, IEMCTBYIONIUE B KUJIKOCTH.
2 OCHOBHO€ ypaBHEHUE TMAPOCTATUKH.

Bunnl n1BuKeHUS KUIKOCTEN.

[TonsiTue 0 pacxojie U CpeIHEN CKOPOCTH.
YpaBHEHME HEPA3PBIBHOCTH.

PesXxyMBI IBYKEHUS SKUIKOCTH.

Ypasuenue bepHymum 1151 TOTOKA KUIKOCTH.
[Tomobue ruapoIMHAMUYECKIX TTPOIECCOB.

HO~NO AW

0. Busl noTeps S5HEprum.

11. Tloreps sHepruu Ha TpeHUE IIPU JIAMUHAPHOM JBHKEHHHU KUIKOCTH.

12. ®opmyna Beiic6axa-J/lapcu. KospHuMeHT riuapaBindeckoro TpeHus A.

13. MecTHble nOTepH SHEPrUU IPU TYPOYIEHTHOM PEKHME

14. Kaxue >KUAKOCTH HA3BIBAIOTCS HEHBIOTOHOBCKIMH (aHOMaNTbHBIMU)?

15. BcnexncrBue uero yMeHbIIaeTcsl BA3KOCTh KaleIbHbIX KMAKOCTEH NPH MOBBIIECHUH TEMIIE-
paTypsi?

16. Kakoii Bu1 MMeeT ypaBHEHHE HEPa3phIBHOCTH IS TIOTOKA KUAKOCTU IIPU CTALMOHAPHOM
IBIDKEHUN?

17. Kak u3MeHHTCS I'HIPOAMHAMUYECKOE JABJICHUE B HATIOPHOM TPYOOIPOBOJE ITPU yMEHBIIIE-
HUU CKOPOCTH JIBU>KEHHUSI )KUJIKOCTU U ITOCTOSIHHOM pacxoje?

18. Kakoii pexum IBUikeHHs HAOIIOJAETCS B IUIEHOYHOM CJIO€ JKUKOCTH, MPHJIEraroIMil K
CTEHKaM KaHaJla Ipu o0I1eM TypOyJIeHTHOM JBH>KEHUU?

19 BCJ'ICI[CTBI/IC 4ero MpoucxoauT USMCHCHUC TEMIICPATYPBI KUAKOCTHU IIPU TIEPEXOAC C Typ6y-
JICHTHOTI'O pCKUMa ABHUKCHUA HA HaMHHapHBIﬁ?

20. Kak u3MeHseTCs OTEPS SHEPTHH Ha TPEHHE KUIKOCTH NPH yBEJIMYEHUH TIapaMeTpa Mepo-
XOBaTOCTH BHYTPEHHEW MOBEPXHOCTU KaHajla U JaMUHAPHOM pekruMe?

21. Kak usMeHnsieTcs noTeps SHEPTHU HA TPEHME KUAKOCTH MPH TypOyJIeHTHOM pexume (00-
JacTh KBaJIPaTHYHOTO COMPOTHUBJICHMSI) M YBEJIMUYCHUHU TMapaMeTpa IMIePOXOBATOCTH BHYTPEHHEH
MOBEPXHOCTHU KaHana?

22. Ha3oBuTe BU/IBI TIOTEPH SHEPTUH.

23. CooTHOLIEHHE KaKMX CHJI XapaKTepu3yeT 9ucio Peitnonbaca?

24. Ocaxnenue- odume moyiokeHus. EcTecTBeHHOE OCaXKICHHE. CxopocTts ocaxne- Husi. KoH-
CTPYKIIMS TOPH3OHTAIBLHOTO U BEPTUKAILHOTO OTCTOWHUKOB.

25. lleHTpoOeKHOE OCaKIEHUE B HEOTHOPOIHBIX KHUIKOCTHBIX chcTeMax. DakTop pasaeneHus.
26. 1leHTpoOEXHOE OCAKICHHUE B HEOAHOPOIHBIX IA30BEIX cucTeMax. MaKTOp pas/ieIeHus.

27. YcTpoICTBO M MIPHHIMII paboOThI IMKIOHOB. TeXHOJIOrMIECK i pacyeT IUKIOHOB.

28. ®unsTpoBanue. YcTpoicTBO H pabora GuiibTpoB. OCHOBHOE ypaBHEHUE (DHIBTPOBAHMS.
29. Omnpenenenue pexuma NEPUOUIECKOTO QHILTPOBAHHSL.

30. ®uisTpoBaHKE B MOJIE HEHTPOOEKHBIX CHIL.

31. Tuapapnuyeckoe cONPOTUBJIEHHE PUIBTPA.

32. TlepememmuBanue (LENH , 3a/1a4H, TPOOIEMBI, CIIOCOOHI).

33. TlHeBMaTHYECKOE M MUPKYJIAIUOHHOE MEPEMEIMBAHHSL.

34. TlepeMemuBaHue JTONACTHBIMHE MEIIATKaAMH.

35. JlucneprupoBaHue sKUAKOCTEN U Ta30B.
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KommnuiekT 3aianuii 1)1 KOHTPOJbLHOM padoThI

KonTponbHas pabota mocsileHa pacueTy napaMeTpoB U XapaKTepPUCTUK IIPOLECCOB U all-
napaToB MPUMEHHUTENBHO K pa3zeny «[ mapomexaHndeckue mpouecch:

IIpumep KoHTpOJILHOM padoThl Ne 1

1. OIHOCTYIIEHYAThI OJTHOUMJIMHAPOBBIA KOMIIPECCOP ABOMHOIO JIEUCTBUS MMEET
BHYTpeHHU# nuamerp muuHapa D = 500 mm, xox nopmast S= 500 MM, yucio o00poTOB Bajia
KoMmrIipeccopa N =165 06/muH. Bennunnaa BpegHoro npoctpanctsa € = 0,04. Bo3ayx coxumaercs
oT abCONIIOTHOTO JaBicHus p1 =1 ar. 7o JaBieHUs P2 = 4 aT., TeMIeparypa 3acachbiBaeMOT0 BO3-
nyxa T1 = 120 K. OnpenenuTs npou3BOAUTEIHHOCTh KOMIPECCopa U MOTPeOIIeMy0 UM MOIII-
HOCTb, €CJIH aauabaTUYecKuil K.IL.JA. KoMIpeccopa Nax = 0,8, Mexanumdeckuit K.1.J. Mmex= 0,9.
[Tokazarens moautponsl M = 1,2. PacueTsl mpoBeCcTH aHATUTUYECKU U TpadudecKH (C MOMOIIBI0
T-S -muarpamMmsi).

2. Hacoc mozmaer 19500 kr/a  98% cepHOil KMCIOTHI (INIOTHOCTHIO p = 1830 kr/™°,
Bsi3KocTh 1 = 35 Mmlla*c) co ckopocThio W =1,5 M/c B peakTop, H30BITOYHOE IaBJICHHUE B KOTOPOM
coctapnser 0,7 krc/cm?. Ha BcachIBaroleil TMHUM HACOCA MMEETCS OJJMH BEHTUIIb, HA HATHETa-
TEJIBHOM - 1Ba KosieHa 1o yriiom 90° u BeHTH . J{niHA BeackiBatomero Tpyoomnposoga Li =2
M, JUIMHA HarHetaresnbHoro tpyoomnposoga L2 = 20 M. Bricota moabema xuakoctd H = 7 M.
OnpenenuTs CyMMapHYIO IMOTEPIO JaBJICHHS BO BCACHIBAIONIEM M HATHETATEIILHOM TPYOOIIPOBO-
Jax, paboTy norpebiiseMyro HacocoM B TeueHue 1 yaca 1 MomHocTh Hacoca. Koaduuuent me-
POXOBaTOCTH CUYUTATH PABHBIM | MM.

3. Bamaya 2.18 (K. @. Ilaenos, I1.I". Pomanxos, A.A. Hockos. TIpumepsl U 3aa4u 110
KypCy NPOLECCOB U allapaToB XUMUYECKON TEXHOJIOTHH. JI.:

«Xumus»,1987).

IIpumep KOHTPOJILHOI padoThl Ne 2

1. OrtcroifHas ropu3oHTaNbHas aBTomMarndeckas neHtpudyra AOI" — 1800 nomkHa
paboTaTh Ha BOAHOM cycnieH3nuu mena. OnpenenuTh NPOoU3BOAUTEIbHOCTb HEHTPU(YTH 10 MUTa-
HUIO, eciii TeMIiiepaTtypa cycrensuu 40°C. PazmMep HaMMEeHBIINX YacTUIl Mena 2 MKM. TexHuve-
CKas XapakTepucTuKa eHTpudyru: tuamerp Oapabana 1800 MM, 1una O6apabana 700 mm, 1ua-
MmeTp 6opta 1300 MM, yacToTa BpauieHus n = 735 06/MUH; K.1I.JI. IpUHATH paBHbIM 0,45.

2. OnpenenuTh CKOPOCTh BO3/AyXa, HEOOXOAMMYIO ISl Hadajga oOpa3oBaHMs B3Be-
MIEHHOTO CJIOSl YaCTHUIl TPAHYJIMPOBAHHOTO ATFOMOCHIIMKATEIIS TIPH CISAYIOMHNX YCIOBUSAX: TEM-
neparypa Bo3zayxa 100°C; MIOTHOCTh amOMOCHIHKAreNs (Kaxymascs) p = 968 kr/m°; muamerp
gactull 1,2 mm. KakoBo OyneT rujpaBindeckoe CONMPOTHBICHUE, €CIH BBHICOTA HEMOBMYKHOTO
cinos 400 mm?

3. KakoB nomkeH ObITh AUaMeTp MpONeUIepHON MEIIAJIKH JIIsl HHTEHCUBHOTO Iepe-
MEIBAHUS TeXHUYecKoro rumepusa (p = 1200 kr/m®, O =

1,6 T1alc) B 6ake quamerpom 1750 mm mipu n = 500 06/MuH 1 pacxozae momHOCTH 17 kBT?
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IK3aMeHAIUOHHbIE TCOPETUYECCKHUE BOITPOCHI

OCHOBHBIC 3aKOHBI HAYKH O IIpolecCax H alaparax. MeToanl UCCaSIOBaHUSI mponeccoB u
alraparos. MHOFOO6pa3I/Ie XUMHUKOTEXHOJOIMYECCKUX ITPOLECCOB. OcHOBHBIC 3aKOHOMCD-
HOCTHU IIPOTCKAHUA XUMUKOTCXHOJIOTHYCCKUX ITPOLCCCOB

HpC,I[MCT H 3aJla4u KypcCa riIpaBJIMKH. MGTOIIBI IMPUMCEHACMBIC TP U3YUYCHUU T'MAPAaBIUKH.

OcHoBHbIE (U3UYECKHE CBOMCTBA XKUIAKOCTU. [[oHATHE O peanbHOW M MIeaTbHOM JKHJIKO-
cTax. HEIOTOHOBCKME M HEHBIOTOHOBCKHUE KUIKOCTH.

Cuuibl IUCTBYIOIIME HA )KUIKOCTD.

CBOICTBa THIPOCTATHYECKOTO JIaBJICHHS.

Juddepennnanpapie ypaBHEHHs paBHOBECHs Difiepa.

OcCHOBHOE ypaBHEHHE TUIPOCTATUKU U IPUMEPHI €r0 MPAKTUYECKOTO TPUMEHEHUS.
Cwta THAPOCTATUYECKOTO JaBJICHHUS Ha TUIOCKYIO CTCHKY.

Cuiibl IEHCTBYIOIIME HA YKUJAKOCTh B LIMJIMHIPUYECKOM COCYJle, PABHOMEPHO Bpallaro-
IEMCSI BOKPYT CBOEH OCH.

CrannoHapHble U HECTALIMOHAPHBIE IIOTOKHU.

KunemaTndeckue XapakTepUCTUKHU JBUKCHUS.

Tpaexropust, TMHUSA TOKA.

JuddepenunanbHoe ypaBHEHHE HEPA3PhIBHOCTH.
Juddepenunanbable ypaBHEHHS JBU)KEHUS UI€AIbHON JKUIKOCTH.
VYpasuenus . bepHyiun 1715 ueanbHbIX U PEATbHBIX JKUIKOCTEH.
IIpuMepsl IpakTUYECKOr0 NMPUIIOKEHUs YpaBHeHus . bepryiun.

JuddepeHnmanbHple YpaBHEHUsT JTBWKCHUS BS3KOW HeckuMaemon xuiukoctu (Hasbe-
Crokca).

ITonsTHe THAPOANHAMHWYCCKOTO IMOrpaHNnYHOI0 CJI04.

['unpoauHamMudecKue peKUMBbI IBIKEHUST BA3KOM JKUIKOCTH: TypOyJIEHTHBIA U JaMHHAp-
HBII.

JlamuHapHBIN peXUM JBUKEHUS )KUIKOCTH, €r0 OCOOEHHOCTH.

[Totepu Hamopa npu JIAMUHAPHOM PEXUME IBUIKEHUS )KUIKOCTH.
TypOyneHTHBIN pexXuM IBUKEHUS KUJIKOCTH. TypOyIeHTHBIE KacaTeJIbHbIE HATIPSKEHHUSL.
CrtpykTypa TypOyJIEHTHOTO [TOTOKA.

TpyOsl ruIpaBINYECcKH TIaIKUE U THAPABINYECKU IIepoxoBaThie. Bs3kuil moacioi.
[ToHsiTHE O MECTHOM CONIPOTUBIICHUH.

Hcreyenune :KUAKOCTH U3 OTBEpCTH. McTeueHne KuaKocTel yepes Hacaaku.
[MuapaBnuueckuii pacy€T TpyOOIPOBOIOB.

['mapaBiarueckue MaIuHbl, UX Kilaccu(uKanus.

LlenTpobesxHble Hacochl. [IpuHINTT TEHCTBUS U YCTPOMCTBO.

VYpaBHeHUs IEHTPOOESKHBIX MalIMH Dilsiepa.

3aKOHBI MPONOPLUHUOHATBHOCTH.

Paboune xapakTepuCTUKH LEHTPOOEKHBIX HACOCOB.

Pabota Hacoca Ha ceTb. Pabouas Touka Hacoca.

SBnenue kaButauuu. [IpenenbHast BIcOTa BcachbIBaHUS.

PerynupoBanue paboTsl HEHTPOOEKHOTO HacOCa Ha CETh.

[TopuiHeBble HACOCHI, IPUHIMI JEHCTBUSA U YCTPOMCTBO.

[Tpunumn neifcTus, KiaccuUKaMsg MaIUH [Tl CKATHUS U IEPEMEIIEHUs T'a30B.
Posb runpoMexaHU4eCKUX IPOLECCOB B XMMUYECKON TEXHOJIOTHH.
Knaccugukanus 1 xapakTepuCTUKH HEOTHOPOTHBIX CUCTEM.

Knaccugukarus ruipoMexaHu4ecKux MpoIeccoB.
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MartepuanbHbIid 0amaHC THIPOMEXaHUUECKHUX MPOIIECCOB.

dusnueckas CYHIIHOCTB ITponecca OTCTauBaHuAd U €ro IpuMCHCHUC B XHUMHUYCCKON TEXHOJIO-
T'HH.

CKOpOCTB OCaXJCHUA, €€ OIIPCACIICHHUC.

KpurepuanbHoe ypaBHEHUE JBUKEHUS TBEPAON YaCTULIBI B BA3KOM HEC)KUMAEMOU JKHMJIKO-
cti. CTECHEHHOE OCaXKJICHUE.

Tunbl oTcTOMHUKOB. CXema pacuéTa OTCTOMHUKOB.

dwusnuecKkas CymHOCTh nporecca GUIbTPOBAHUS U €0 IPUMEHEHUE B XUMHUECKOW TEXHO-
JIOTHH.

duzndeckas CYILIHOCTB IIponecca (bHJ'IBTpOBaHI/IH " €TI0 IPUMEHECHUC B XHUMHUYECKOH TEXHO-
JIOTHUH.

Crnoco6s! pritbTpoBanus. GUIbTPOBAHKE O] ICHCTBUEM TIEpenaaa JaBICHUMN.
JIBuKkymias cuiia, CONpOTUBJICHUE U CKOPOCTH mpoiiecca GuibTpOBaHUS.
OuIbTPOBAHKE MPU MTOCTOSTHHOM TE€pENnajie AaBJICHUI U MOCTOSHHON CKOPOCTH.
OuibTpoBalibHAs anmnapatypa (kinaccudukaius U yCTpoucTBO).

OuIbTPHI NEPUOIUYECKOTO U HEITPEPHIBHOTO JICHCTBHS.

Cxema pacuéra GUIBTPYIONINX aNaparos.

LlerTpoOexHOE OTCTAaMBaHUE M LEHTPOOESKHOE (DUITBTPOBAHUE.

OunbTpyromue HeHTpudyru. GakTop pasieraeHus..

JIBIKEeHUE KUIKOCTEH Yepe3 HEeTOIBH)KHBIC 36PHUCTHIC CIIOH.

XapaKTepI/ICTI/IKI/I 3CPHUCTOTO CJIOA: MMOPO3HOCTL, YACJIbHAaA INOBCPXHOCTL CJIOA, YACIbHAA
MMOBCPXHOCTDb YaCTHUIII, SKBUBAJICHTHBIN AUaMCTP KaHAJIOB.

Pacuér CKOpOCTeﬁ IMCCBAOOXKUIKCHUS, BUTAHUA U YHOCA.

dusnueckas CYITHOCTB ITponecca nepeMeIinBaHus, €ro NpuMCHCHUC B XUMHYSCKOU TEXHO-
JIOTHH.

Tumsl MeIanox.
HNHTeHCUBHOCTD U 3P PEKTUBHOCTH NT€PEMEIINBAHNS.
Cxema pacuéra MeIaoxK.

JK3aMeHALMOHHbIE TeOPeTHYEeCKHE BOMPOCHI
TennonpoBOAHOCTh, CYIIHOCTh MTPOLIECCA.
TennonpoBoanocTs. 3akoH Dypre
HuddepennmansHoe ypaBHEHUE TETUIONPOBOIHOCTH.
KoHnBeknus, BUIbI KOHBEKITUH, CYIITHOCTH TpOIecca.
['opsunii 1 XOJIOAHBIN TENIIOHOCUTENH.
[1710THOCTH TEMIIOBOTO MOTOKA.
Tennonepenaya, e€ GU3NIECKUN CMBICIT.
Tennootnayva, e€ GU3UIECKUNA CMBICIT.
TemoBast Harpy3Ka TemI000MEHHOTO armapara.
Ornpezenenne TeIIOBOM Harpy3KH TEIIO0OOMEHHOTO armapara.
[ToTok Temia yepes3 MIOCKY OJHOCIOMHYIO CTEHKY.
[ToTok Temia yepes MIOCKYI0 MHOTOCIONHYIO CTEHKY.
CranoHapHbIi NOTOK TEIJIa Yepe3 OJHOCIONHYIO HUIMHAPUYECKYIO CTEHKY.

CranuoHapHbIi MOTOK TEIJIa Yepe3 MHOTOCIOMHYIO IUITUHIPUYECKYIO CTEHKY.
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JuddepenunanbHoe ypaBHEHHE ITpoliecca KOHBEKTUBHOTO NEPEHOCA TeTlIa.
Knaccugukarus TerninooOMeHHbIX alnaparos.

CriocoOsI mepeadn Teria.

KoHcTpykunu Tenio00MEeHHbIX anaparos.

[TpuHIMIBI pacueTa TEIIOOOMEHHBIX aIapaToB.

Onpenenenue cpeHeN pa3sHOCTU TEMIIEPATYP.

YTOYHEHHBIN TETJIOBOH pacyeT TErmI000MEHHOTO anmapara.

Mertonbl HHTEHCU(UKALUHT TEIUIOOOMEHHBIX MPOLIECCOB (B Pa3BEPHYTOM BHJIE).
Temtonepenaya npu KOHAEHCALIUU [1aPOB.

BrinapuBanue, OCHOBHBIE XapaKTEPUCTUKH IPOLiECCa.

OnpeneneHne NOBEPXHOCTU HArpeBa BhIIAPHONW YCTAHOBKH.

TennoBoii GanaHC BHIIAPHONW YCTaHOBKH.

Pacuer 01HOKOpPITYCHOM BBIITAPHON YCTAHOBKHU.

MHOroKOpITyCHBIE BBIIIAPHBIE YCTAHOBKHU, X IPEUMYILIECTBA U HEJNOCTATKHU.
Maccoo6mennsble mporieccbl. OCHOBHBIC TIOHSTHS U OTIPEICIICHUSI.
Monexynspuas nuddysus, 1-i 3akon Duka.

JuddepernmansHoe ypaBHEHHUE HECTAIMOHAPHOW MOJICKYJSpHOU nuddysum, 2-if 3aKoH
duka.

Juddepennnanpaoe ypaBHEHHE KOHBEKTUBHON MU DY3HH.

Juddy3uoHHBIN TOTPaHUYHBIN CIIOH.

Yucno equnun nepenoca (YEIT). Onpenenenne YEIL

AGcopO1usi, OCHOBHBIE XapaKTEPUCTUKH MpolLiecca.

Macconepenaua mpu abcopOruu.

MarepuanbHblii 0anaHc npouecca abcopobunu. Pabouas muHUs nporecca.
AnmapartypHoe ohopMIIEHHE TTPOIIECCOB a0COPOIIUH.

PacueT aGCOpOIIMOHHBIX aIMmapaToB.

[leperonka u pekTH(HUKANNS, TX OCHOBHBIE XapaKTEPUCTHKH.

OcHoOBHBIE CBOWCTBA CMECEH JKUIKOCTEN U UX NapoB. MaeanpHele cmecH.
MartepuanbHblii 6aiaHc porecca peKTU(UKaIHH.

MunuMansHoe 1 pabodee GerMoBoe YHCIIo.

YeTpoicTBO peKTU(UKALIMOHHBIX YCTAaHOBOK.

[TpuHIMIBI pacueTa peKTH(PHUKAIIMOHHBIX YCTaHOBOK.

®opMbl cBA3M Biiark ¢ MatepuaioM. CriocoObl yaaneHus Biaru U3 MmaTepuana.

Cy1ka, OCHOBHBIE XapaKTepUCTUKH Iporiecca. CrocoObl CYIIKH.

OcHoBHbIE TapaMeTphI BIAKHOTO BO3ayXa. [-X auarpaMMa cocTOSHUS BJIaKHOTO BO3AyXa.
N300pakeHre HEKOTOPBIX MPOLIECCOB Ha [-X Auarpamme cOCTOSIHUS BIaKHOTO BO3AyXa.
BrnaxHocTs MaTepuana u U3BMEHEHHUE ero COCTOSHUSA B Ipoliecce cymku. KpuBbie Cyniku.
MarepuanbHblii 6aaHc Ipolecca CyIKH.

TenuoBoii GanaHc mporecca CymKH.

Kuneruka mponecca cymku. Kpuble cymku. Pacuer npoaoyKUTENBHOCTH Ipolecca
CYUIKH.

KoHCTpyKIIMM ¥ IPUHIUIT JEUCTBUS CYLIUIIOK.
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AncopOrusi, OCHOBHBIE ITApaMETPhI MPOIECca.

AZCOpOCHTHI, UX OCHOBHBIE XapaKTEPUCTHKH.
MarepuanbpHbIi OaaHc mporiecca aacopouu.

Y CTpOHCTBO aICOPOIIMOHHBIX alliapaToB.

Pacuer agcop6epos.

Kpucrammu3zans, OCHOBHbIE XapaKTEPUCTHKH IPOIIECCa.
CriocoObl KPUCTATU3AINH, PACUET KPUCTAILTH3aTOPOB.

Y CTpOUCTBO U MPUHIIUIT ICHCTBHS KPUCTAIIIN3aTOPOB.
DKCTpaKIysi, OCHOBHBIC XapaKTEPUCTHKH MPOIECCa.

JluHus paBHOBECHS U paboyast JIMHUY MPOIIECCA IKCTPAKIINH.

Y CTpOoUCTBO 3KCTPAKTOPOB.



