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1. HEJIN 1 3AJJAYU OCBOEHUSA TUCIUIIVIMHBI (MO AYJIA, ITIPAKTHUKNA).
B THUII ITPAKTHUKWN. CIT b 1 ®OPMA (®OPMbD EE IMTPOBEJTEHWSA
Lens m3yaenns qucumnHb! « L ludpoBU3aris 1 ycTOHIHBOE Pa3BUTHE B XUMHKO-TEXHOJIOTHYECKIX ITPOU3BOACTBAXY!

Jate 3HaHUA 0 «IM(POBHU3AIMHN KaK IIPOIIECCe BOCTIPHATHSA, IepepaboTKU 1 epeaadr HHGOPMAIlHH B CHCTEME «UETIOBEK-
KOMITBIOTEPY» ¥ CO3[aHNUS IPOTrPaMM Ha OCHOBE alTOPUTMOB PACUCTOB THAPOANHAMUYECKHX, TEIUIOBBIX, MACCOOOMEHHBIX
B PEaKTOPHBIX MPOIIECCOB XMMUUECKOIl TEXHOIOTHH, 00ECTIeUnBAIOLINX UX YCTOHYNBOE pa3BUTHE.

OCHOBHBIMH 3a/lavaMU U3YyUCHUE NUCHTUTIINHBL ABJIAIOTCA:

(hopMupoBaHIe 3HAHUH MO TPOIIECCY MEPEBOia TUIIOBBIX aJITOPHTMOB pacdeTa B IIPOrPaMMBI U KOMIIBIOTEPa;

OBJIAJICHHUS OCHOBHBIMH MCTOOaMH HI/I(I)pOBI/IBaHI/II/I;

03HaKOMJIEHHE CO CITOCO0aMH MpeACTaBICHUS U 00paboTku HHpopmarn B OBM;

OBJIaJICHUA 0a30BBIMU HABBIKAMHM COCTABJICHUS U OTJIAAKH IIPOTrpaMM;

IMOJTYYECHUEC NPAKTHICCKUX HABBIKOB pa6OTBI B IUAJIOTOBOM PEKUME B CUCTEME «Yenopek MarmHa» JJIA ONITUMHU3alluA
TEXHOJIOTUYCCKUX MapaMETpPOB U yCTOfI‘IPIBOFO Pa3BUTHA XUMUKO-TCXHOJOTHYCCKUX MTPOLECCOB.

2. MECTO JUCIIUIVIMHBI (MO AVJIA, TIPAKTUKHA) B CTPYKTYPE OBPA3OBATEJIbBHOMU ITPOT'PAMMBbI

Iuxn (paznpen) OIT: | b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.1.1 | YopasneHue npoekTaMu

2.2 | JucumnimHb (MOAY/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOEHHME JAHHOM AUCUMIJIMHBI (MOAY/Is) HEOOX0AMMO KaK
npealiecTByoLiee:

2.2.1

2.2.2 | BemmonHeHHeE, MOATOTOBKA K MPOIIEAYPE 3AIIUTHI U 3alIUTa BEITYCKHOW KBATM(DHUKAIIMOHHOH paboTHI

223

224 I/IHTCHCI/I(I)I/IKS.L[I/H[ XUMHUKO-TEXHOJOTHYCCKUX ITPOLECCOB (1)H3I/I‘ICCKI/IMI/I METOJAaMHU BO3JEHCTBUSA

3. KOMIETEHI[UY OB YYAIOIET OCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCILIUTIINHBI
(MOJIYJISI, TIPAKTHKH)

OIIK-3: Cnioco6en pa3padaTbIBaTh HOPMbI BHIPAOOTKH, TEXHOJIOTMYECKHE HOPMATHBBI HA PacX0/] MATEPHAJIOB, 3aT0TOBOK,
TOILUIMBA U YJIEKTPOIHEPIruH, KOHTPOJIMPOBATH NapaMeTPbl TEXHOJOIMYeCKOI0o npouecca, BLIOUpaTh 000py10BaHue U
TEXHOJIOTHYECKYI0 OCHACTKY

OIIK-3.1: Ymeem cocmasnsimo u AHAIUZUPOBAMb COBPEMEHHbIE MEXHOI0cUYeCKUe cXxembl OCHOBHbIX Npoyeccos
coomeemcmeyroujeco npOd)l/UZ}Z, a makostce ux onmumMuzuposams U HanoaHANb nepet)oebm COBPEMEHHbIM o60py()06anueM

Pesynbrate! 00yueHns: Pesynsrat 0OydeHUs: MariucTp 3HaeT «y3KHe» MeCTa XMMUKO-TEXHOJIOTMYECKUX IPOIECCOB U YMEET X
PEKOHCTPYHPOBATh UM 3aMEHSTh HAa COBPEMEHHBIE NPOILIECCH 000PYI0BaHHUS C BBIXOJOM Ha ONTUMAIbHBIC TEXHUYECKUE PEIICHHS.

OIIK-3.4: Braoeem coépemenubiMu npedCmasienusmMu 0 Nepedosblx MexHOI02UsX U 060py008anul COOMEEMCMEYIOUe20
HANPAGNEHUA XUMUYECKOU NPOMBIULIEHHOCIU

PesyneraTel 00yueHns: Pesynprar 00ydeHus: MarucTp ymeer ¢ moMormbsio OBM paccunThIBaTh TEXHOJIOTHIECKHE TIPOIECCHI,
MAIIIMHBI ¥ alapaThl U PeakTopa C y4eTOM UX ONTHMH3ALUH YHEPro- U PecypcocOepekeHHIO H YCTOMIUBOCTH PaOOTHI.

OIIK-4: Cnioco6eH HaX0IUTh ONITHMAJILHBIE PelleHHs] PH CO3aHUM MPOIYKIMH € y4eTOM TpeOoBaHMii KayecTBa,
HaIe;KHOCTH M CTOMMOCTH, 2 TAK’Ke CPOKOB HCIOJHEHMs], 0€30MACHOCTH KH3HEAeATeTLHOCTH H IK0JIOTNYeCKOi YHCTOTHI

OIIK-4.1: 3naem memoowi onmumuzayul XUuMUKO-mexHoja02uU4eCKux npoyeccos C y4emom mp€6060Huﬁ Kayecmed, HAOedNCHOCMU U
cmoumocmu

Pesynbrats! 00yueHus: Pe3ynsrar 00ydeHUs: MarucTp yMeeT, BApBUPYS B IPOrpaMMe Pa3iINIHbIC TEXHOIOTHIECKHE TapaMeTpHI H
reoMeTpUUecKHe pa3Mephl allapaToB, MAlllMH U PEaKTOPOB, BEIXOIUTh HA MUHUMANBHbIE TAPaMEeTPhI ce0eCTOMMOCTH POIYKIUH C
y4eToM 0€30IaCHOCTH 1 3KOJIOTUYHOCTH.

OIIK-4.2: Ymeem onmumuzuposams XumMuKko-mexHo102u4ecKue npoyeccyl ¢ UCNOIb308AHUEM MEXHOI0SUYECKUX, IKOHOMUYECKUX,
MEePMOOUHAMUYECKUX U IKOJIOSUYECKUX KPUMepUes ONMUMAalbHOCMU NPU HATUYUY 02PAHUYEHUT

Pesynbratel 00yueHus: Pe3yasrar 00ydeHuUs: MArUCTp CIIOCOOCH Ha CTaAMH HAYYHBIX HCCIICIOBAHHUN THAPOIUNHAMHUKH TEIUIOBBIX,
MacCOOOMEHHBIX U PEAKTOPHBIX MPOIECCOB, COBEPIICHCTBOBATH CYIIECTBYIOIIHE TEXHOIOTHIECKHE MPOIECCHI AMIAPATHI C YI4ETOM
OrpaHHYeHHH 10 0€30MaCHOCTH, SKOJOTHYHOCTH M PEXXUMOB paboThI (MIPH Mepexo/ie OT MEPHOJHIHOCTH K HEITPEPHIBHOMY PEXKUMY
paboThI).

OIIK-4.3: Bradeem cnocobamu KOMNbIOMEPHO20 MOOETUPOSAHUS U ONMUMUIAYUU XUMUKO-MEXHOIOSUYECKUX NPOYeCCO8 NPpoOYKyuUl
¢ yuemom mpebosaHuil Kauecmed, HA0EHCHOCMU U CIOUMOCIU, d MAKI’CE CPOKOG UCNONHEHUs], 6e30NACHOCIU JCUSHEOes-
MeNbHOCMU U IKOIOSUYECKOU YUCTOMbL

PesynsraTel 00yueHus: Pesysbrar 00ydeHus: 00ydeH cO31aBaTh HOBbIE TEXHUUECKHE PEIICHHUS MIPOLIECCOB, alllapaToB, pEaKTOPOB
1 MallluH COOTBeTCTByIOIlIeFO HaHpaBHeHI/IH, HI/I6O nux (1)paI“MeHTOB nu y3.HOB, CpOKI/I 3KCHJIyaTaI_[I/II/I C y‘IeTOM TCXHUKHU
0€30IaCHOCTH 3KOJIOTHYHOCTH.




OIIK-4.4: Ymeem npumenamo ananumuyeckue u YUcieHHbie Memoobl 01 peuenus 3a0ay co30aHuu npooyKyull ¢ y4emom

mpeﬁoealmﬁ Kauecmea, HaoescHocmu u cmoumocmu, a makace CpoKo6 UCNOJIHEHUA, 6e30nacHOCmUL HCUZHEOESTMEeNbHOCHU U
KOJI02UHECKOU YUCMONbL

PesyneraTel 00yuenns: Pesynprar o0ydeHus: YMeeT co31aBaTh AITOPUTMBI IIPOTPAMM H IIPOBOJUTE UX IMU(MPOBHU3AIMIO IS
pacyeToB Ha KOMIIBIOTEPE TEXHOJIOTMIECKUX ITapaMeTPOB U FeOMETPUIECKHIX Pa3MepOB 000pyIOBaHMUS, 00eCIeUNBAIOIINX 3aJaHHUIO

IMPOU3BOAUTCIIBHOCTH, KaUC€CTBO NPOAYKIIUH, €€ ce0eCTOMMOCTh npu CO6J'IIO,I[€HI/II/I 0e30MacHOCTH KU3BHCACATCIIBHOCTH 1

OKOJIOTHYHOCTH.

4. CTPYKTYPA U COJAEPKAHUE JUCIUIIJINHBI (MO AYJIA, ITIPAKTUKH)

Kon
3aHATHS

HaumeHnoBaHue pa3ie/ioB U TeM /BUJ 3aHATHS/

Cemectp
/ Kvype

Yacos

®opma
KOHTPOJIS

1

Paznen 1. O0yuenue

1.1

Jlexnmn /Tema/

1.1.1

Iemn n 3amaun kypca. OmupoBbIBaHNE KaK METOX BOCIIPHATHS, TIEPepadOTKH 1
nepenayd uHpopManuu B cucteMe «denoBek-OBMy. [lonstus unpopmanuu u
3HaHus. Ilepexon ot Ge3MaIIMHOI K KOMIIBIOTEPHOM 3pe Pa3BUTHS 00IIeCTBa.
ANTOPUTMEI ¥ OIIM(POBEIBAaHHE C TOMOIIBIO TPOTPAMMHEBIX CpenCTB. /JIex/

3,Kp

Mecto u poisib upoBU3AIHUY B 00€CTICUSHIH YCTOHUYNBOTO Pa3BUTHS
COBPEMCHHBIX XUMHUKO-TEXHOIOMMYECKUX POU3BOACTB. Dusnyeckoe,
XHUMHYECKOE U MAaTEMaTHYECKOE MOJICTUPOBAHNE KaK METOIBI aJITOPUTMH3AIHN
n nndposuzarmu X TII. /Jlex/

3.Kp

OCO0EHHOCTh TIOCTPOCHUS] MATEMATHYECKUX MOJICIICH THAPOMEXaHHUCCKUAX
MIPOLIECCOB, MX aITOPUTMHU3AIMS M OLU(PPOBBIBAHKE HA IPUMEPE PacueTa
ONTUMAIBHOTO JUAMETpa TPYOOIPOBO/Ia C YIETOM SHEPro-1
pecypcocoepexenus. /JIex/

3,Kp

ANNpOKCHMAIHS 3KCIEPUMEHTATBHBIX JAHHBIX M TAOJMIHBIX 3aBHCHMOCTEH
anredpanvdecKuX ypaBHEHHI nin 3akoHOB. [lepexon ot auddepernuansHoil
KHHETHYECKOH KPUBOH K MHTETPaJIbHOM AJIs pacdeTa CpelHer0 BpeMEHH
MIpeObIBaHIS B PEaKTOPE MICaIbHOTO BEITECHEHHS i OOPATHBIHN Iepexo.l OT
HMHTETPaJBHON KHHETHIECKOH KPHBOH K Iu(GepeHINANBHON C ONpeeIeHueM
CpeIHEro BpeMEeHH NMpeObIBaHUS B PEAKTOPE UICAIBHOTO cMerieHusl. /Jlek/

3,Kp

Jluneapuzaiuu anreOpandeckux ypaBHEHUH KMHETHKH XUMUYECKUX PEaKIUH,
IJIOTHOCTEH JKUAKOCTEH U BSI3KOCTH ra30B U JKUAKOCTEH Kak QyHKITUI
TEMIIEPATyphl, ypaBHEHUsT AppeHHyca JUIs 3aBUCHMOCTH KOHCTAHTBI CKOPOCTH
peakuuy, yAeabHOH TEeII0Thl KOHEHCAIUK TPEIOLIETo Mapa OT TeMIIEpaTyphl C
omnpeeieHHeM KOHCTAaHT METOIOM HaMMEHBIHX KBaapatoB. /JIek/

3,Kp

OnpezeneHre ONTUMANBHBIX TEOMETPUYECKUX Pa3MEPOB U KOHCTPYKIIUH
TETUIO0OMEHHHKA, AITOPUTMHU3AIHS U OI(PPOBAHUE aTOPUTMA. Y paBHEHUE
YJIeJIbHBIX TEIIOBBIX MOIIHOCTEH rops4ero U X0JI0JHOTO TeIUIOHOCUTENS
METOJIOM IOJIOBUHHOTO AeneHus. OnpeneneHue qucia Tpyook,
00eCTIeYNBAONINX YCTOWYMBBIN PEKUM pabOThI TermooOMeHHuKa. /JIek/

3,Kp

OCo0eHHOCTH aNTOPUTMHU3AINH 1 O (POBBIBAHUS ANTOPUTMA PAcUETOB
MaccooOMeHHBIX TporeccoB. [ padudeckas HHTEepIIpETaus pacdeToB: padbodne
1 paBHOBECHAs JIMHUU Iporiecca abcopOLny, ONpeeeHns: ONTHMAaIbHOTO
pacxoza abcopOeHTa 1 BbIOOpa ONTUMAIIBHOTO JaBJICHUS U TEMIIEPATYPBL,
00eCTIeYNBAONINX YCTOMYMBOCTD IPOTEKAHMS aOCOPOIMOHHOTO mporiecca. /JIex/

3.Kp

ANTOpHUTMH3aIMA B OLU(POBEIBAHNE aITOPUTMA H IIpoIiecca PEKTU(UKAITHH.
I'paduueckas uHTEpIIpETALMA PACUETOB, PAOOUUX U PAaBHOBECHBIX
KOHIIGHTPAIMH, UX 3aBUCHMOCTB OT JIaBJICHHS X TEMIIEPATyp KUIICHHUS.
AzeoTporHas OnHapHas cMech. BiusHIe (iierMoBOro 4rcina Ha ONTHMAlbHbIe
IapaMeTpsl ¥ yCTOMIMBOCTD PeKTH(HUKAIMOHHBIX TporieccoB. /JIex/

3,Kp

1.2

Ipaktrueckue 3ansaTus /Tema/

1.2.1

AsropuTtM pacdera ¥ IU(pPOBU3ALHS SKCIEPUMEHTAIBHBIX JaHHBIX JUIS
arddepeHIHaNnbHON 1 HHTETPaIbHON KHHETHICCKUX 3aBHCHMOCTE CKOPOCTH
PCaKIMU OT KOHIEHTPALMN M KOHIIEHTPALUK PEarnpyromiero KOMIOHEHTa OT
Bpemenn. /I1p/

3,Kp.Ko

1.2.2

Oun¢poBbIBaHIE aITOPUTMA PACIeTa ONTHMAIBHOTO JHaMETpa TPyOOoIpoBoaa
JUIsL IEpEKauMBaHUs BO3/IyXa, IPUPOJHOTO Ta3a, BOJbI, HEYTH U ITOJIMMEPHBIX
pactBopos. /TIp/

3,Kp.Ko

1.2.3

OmnpeneneHne GU3NUSCKUX U XMMHUYECKHUX ITApaMETPOB alTeOpandecKux
3aBUCHMOCTEH BBEIXOAHOW BEITMYMHBI KaK (PyHKIIMN BXOTHOH IPH UX
JMHEeapHu3aliy, AATOPUTMH3AINY U PACUeTax ONTHMAIIBHBIX BEIMUUH 3TUX
IIapaMeTpoB METOJIOM HauMEHbIINX KBaaparos. /I1p/

3,Kp,Ko

1.24

Pacuer K0yXoTpyOHOTO peakTopa uaeanbHOro BerrecHeHus /I1p/

3,Kp,Ko

1.3

KonTtponsHas padota /Tema/




1.3.1 O06paboTka KCIepHIMEHTANBHBIX JaHHBIX ¢ ucnoas3oBanueM MHK /Kontp.pab./ 2 25.75 3,Kp
2 Pa3znen 2. IlpomeskyTounasi aTTecTanus
2.1 3auer /Tema/ 2 0
2.1.1 IonroroBka x 3auery /3auét/ 2 50 3
2.1.2 KonrakTHas padota c I[IIIC /KoPa/ 2 0.25 3

[Mpumevanne. ®opmer KoHTpOIIS: DK — 3k3aMeH, K- koHTponbHas paboTa, Ko- kKoHTpombHBI ompoc, C3- cemecTpoBoe 3ananue, 3-3adet, OIl-
OTYeT M0 NIPAKTHKe, 311-3a1anue, P-pedepat.

5. ®OHJI ONEHOYHBIX CPEICTB

OueHOUYHbIE CPEACTBA IUIAHUPYEMBIX PpE3YIbTaTOB OOYdECHUs IIpEACTaBICHBl B BuAe (GOHIOB oneHouHbIX cpencts (DPOC),
pa3pabOTaHHBIX B COOTBETCTBHH C JIOKAJIGHBIM HOPMATHBHBIM akToM YyHuBepcutera. ®POC MokeT OBITP TpeNCTaBICH B
[Ipunoxxenuu k paboueif mporpamme.

OIIK-3: CnocoGHOCTb pa3pabaThiBaTh HOPMBI BEIPAOOTKH, TEXHOJIOIMYECKHE HOPMATHBEI Ha PacXo]] MaTepHalloB, 3ar0OTOBOK,
TOIUIHBA U JIEKTPOIHEPTHH; KOHTPOINPOBATH ITAPaMETPhI TEXHOIIOTHYECKOT0 TpoIiecca, BEIONPaTh 000pyIoBaHIE 1
TEXHOJIOTHYECKYIO OCHACTKY.

OIIK-3.1: YMeeT cocTaBIATh U aHANU3UPOBATH COBPEMEHHbIE TEXHOJIOTNYECKHE CXEMbl OCHOBHBIX MPOIIECCOB COOTBETCTBYIOLIETO
npo¢uIiIs, a TAKKE ONTHMHU3UPOBATh U HAIIOIHSATh EPEA0BEIM COBPEMEHHBIM 000pYIOBaHHEM.

PesymeraT 00yuerns OITK-3.1: MarucTp 3HaeT «y3KHe» MeCTa XHMHKOTEXHOJOTHYECKHX ITPOIIECCOB U YMEET MX
PEKOHCTPYHPOBATh MM 3aMEHSTh Ha COBPEMEHHBIE NPOIIECCH 000PYIOBaHUS C BBIXOJOM Ha ONTUMAJIBHBIC TEXHUIECKUE PEIICHHS.
OIIK-4: CnocoGeH HaXOANUTh ONTHMAJbHbIE PELICHHS ITPU CO3JIaHUHU MIPOAYKLMHU C YYETOM TpeOOBaHMH KauecTBa, Ha/Ie)KHOCTH,
CTOMMOCTH, a TaKKe CPOKOB HCIIOHEHNUS, 0€30ITaCHOCTH KH3HEACATCIHHOCTH B SKOJIOTHYESCKOH YUCTOTHI.

OIIK-4.1: 3naeT METOABl ONTHMH3ALNHA XUMHKO-TEXHOJIOTHYECKHE ITPOIIECCOB C YUETOM TpeOOBaHMH KadeCTBa, HAACKHOCTH 1
CTOMMOCTH.

PesynbsraT 06yuenns OITK-4.1: Mmaructp ymeeT, Bappupys B IporpaMMe pa3iIuyHbIE TEXHOIOTMYECKUE TapaMeTPhl U
TEOMETPHYECKHE pa3Mephl allllapaToB, MAIIH M PEAKTOPOB, BEIXOIUTH HA MHHHUMAJIBHBIC TAPAMETPHI ce0ECTOMMOCTH IIPOIYKINH C
y4eTOM 0€30MacHOCTH U SKOJIOTUIHOCTH.

OIIK-4.2: YMeTb ONTUMHU3UPOBATh TEXHOJIOTHYECKHE MPOLECCH C UCMOIb30BaHHEM TEXHOIOTHUECKHUX, SKOHOMUYECKHX,
TEPMOANHAMHUYECKHCKIX KPUTSPHEB ONTUMAIFHOCTHU TIPH HAJTHIHH.

Pesynbrat 00ydenns OIIK-4.2: maructp criocobeH Ha CTaguH HAyIHBIX UCCIEIOBAHUH THAPOIMHAMUKH TEIIOBBIX,
MacCOOOMEHHBIX M PEaKTOPHBIX IPOLECCOB, COBEPIIEHCTBOBAT CYIIECTBYIOIINE TEXHOIOIMYECKUE TPOLIECCH] alNapaThl ¢ y4eTOM
OrpaHMYEHHH 110 OE30IaCHOCTH, SKOJIOTUYHOCTH M PEKUMOB PabOTHI (TIPH MEPeXo/ie OT NEPHOJIMYHOCTH K HETIPEPHIBHOMY PEXKUMY
paboThI).

OIIK-4.3: Bnageet cnocobamMu KOMIOBIOTEPHOTO MOAETHPOBAHNUS U ONTUMHU3AIMY XUMUKO-TEXHOJIOTHIECKUX TIPOIIECCOB
HPOAYKIMH C Y4€TOM TpeOOBaHHI KauecTBa, HA/IS)KHOCTH U CTOMMOCTH, TaK)Ke CPOKOB MCIIOIBb30BaHUs U 0€3011aCHOCTH
KU3HEIEATEIBHOCTH U SKOJIOTHYECKOM YMCTOTHI.

Pesynbrats! 00yuenns OIIK-4.3: maructp oOydeH co3/aBaTh HOBBIC TEXHUIECKHE PEIICHUS, HCIIONIB3YSI CHHTE3 METOJIOB
UHKEHEPHOT0 TBOPUECTBA M KOMITBIOTEPHOT'0 UX OIU(pOBaHUS.

PesynbraT 00ydeHus1: 00ydeH co3/1aBaTh HOBbIE TEXHMYECKHE PELICHHUS IIPOLECCOB, allllapaToB, PEaKTOPOB U MalluH
COOTBETCTBYIOIIETO HAIPaBICHUS, JIHOO X (ParMEeHTOB U Y3JI0B, CPOKH SKCIUTyaTallld C yIETOM TEXHHUKH 0€30IacHOCTH
DKOJIOTUYHOCTH.

OIIK-4.4: YMeeT NpUMEHATD aHAINTUYECKUE U U YHCIICHHBIE METO/IbI PACUETOB 3a/1ay CO3aHMs MPOLYKLUH C y4eTOM TpeOOBaHUM
pac4eToB, Ha/IS)KHOCTH M CTOMMOCTH, a TAK)KE CPOKOB HCTIOJTHEHUS, 0€30ITaCHOCTH KH3HEICATEITEHOCTUM U SKOJIOTHIECKOH
YHCTOTHI.

Pesynsrat 00yuenus OIIK-4.4: Ymeer cozgaBaTh aaroOpUTMbI IPOrPaMM U MPOBOIUTH X LU(YPOBU3ALMIO I PACUETOB Ha
KOMIIBIOTEPE TEXHOJIOTHYECKUX apaMETPOB U TEOMETPUUECKHX pa3MepOB 000PyLOBaHMs, 00ECTICUHBAIOIINX 3a/IaHUIO
MPON3BOIUTEIFHOCTH, Ka4€CTBO IPOAYKINH, €€ CE0ECTOMMOCTE P COOITIOAEHIH 0€30MTaCHOCTH KU3HEISSTENBHOCTH U
DKOJIOTUYHOCTH.

O1eHOYHOE CPEICTBO "KOHTPOIIBHBIN OMpOc" MPOBOJAUTCS B BUIE MUHU-COOECEI0BaHMS C MPEAOCTaBIEHUEM IPOTOKOJIA OTYETA O
BBITIOJTHEHHUH J1a00paTOPHON pabOTHI C IETBI0 OIIEHKH TEKYIETro YPOBHS 3HAHHUH CTYIEHTOB B BOIIPOCAX, CBSI3AHHBIX C €
TEMaTHKOMH.

[IIxana oreHUBaHHUA:

6-5 6aIoB / IPOTOKOJ OTYETA OOPMIICH TEXHUYECKH IPaMOTHO; IaHbl BEPHBIEC OTBETHI HA BCE BOIPOCH /

4 6ayuta / IpOTOKOI OTYETA OPOPMIIEH TEXHHIECKH IPaMOTHO; JaHBI HEBEpHbIE OTBETHI Ha 1-2 Bompoca /

2-3 6amna / IPOTOKOI 0TYETa OPOPMIICH C 3aMEUaHUAMH; JaHBI HEBEpHbIE OTBETHI HA 2-3 Bompoca /

0-1 6anna / mporokoia otuéra oopMIIEeH ¢ 3aMEeUaHHUIMM; JJaHbl HEBEPHBIE OTBETHI Oosiee ueM Ha 4 Bonpoca /

KoHTpomBbHBIE BOITPOCH K IPaKTHIeCKOMY 3aHATHIO "Onn(poBEIBaHIE aJITOPATMa PacdeTa ONTHMAIBHOTO THaMeTpa
TpyOOIIpOBOa AJIS IEpeKaYMBaHUS BO3IyXa, IPHPOTHOTO Ta3a, BOABIL, HE()TH U MOJMMEPHBIX paCTBOPOB':

1. Hanmumre GopMyny rHApaBINYECKOTO CONPOTUBICHUS TPyOOIIPOBOA;

2.Yr1o Takoe rHpaBINIECKHU IIIaJIKHe TPYObl, U KaKOH KO3 GHUIIMEHT JIMHEHHOTO CONPOTUBICHHS JUIS HUX?

3.Yt0 Takoe MepexoMHOH PeKUM TEUEHHS OT YeTo OH 3aBHCHT, KaKOH (hOPMYITOH OIICHIBACTCS?

4.Yto Takoe aBTOMOJIENILHBIN PEKUM T€UEHUS OT YeTro OH 3aBUCHT, KaKOW Kakoi (HopMyInoit onuceiBaeTcs?

5.Hapucyiite rpadux Hukypanze st 3aBUCHMOCTH KO3 QUIIMEHTA THPaBINIYECKOro COMPOTHBICHHS OT uucia PeitHonbaca u
IIEPOXOBATOCTH CTECHOK TPYOBI.

6.YT0 Takoe KanuTaIbHBIC 3aTPAThl IPH IPOCKTHPOBAHUN M pacueTe ONTUMAIBHOTO JHaMeTpa Tpydorposoga?




7.Y10 BKIIFOUAIOT 00OPOTHOE CPEJCTBA IIPU MPOSKTUPOBAHUU H PacueTe ONTUMAIBHOTO JHaMeTpa Tpydorposoaa?

8.00bsIcHUTE, KaK ONPEEIIeTCs] ONTUMAJIBHBINH JHaMeTp TPyOOIIPOBO/Ia C YUETOM SHEPro- U PECYPCOCOEPEKEHNUSL.

9.Hamummre gpparMeHT mporpaMMBI IS pacdeTa 3aBHCHMOTO THAPABIMIECKOTO COIPOTHBICHHS 3aTPaT MOIHOCTH W SHEPTHUH OT
JuaMeTpa TPYOBI I THAPABINIECKH TTIaIKUX TPYO.

10.HanumuTte dparMeHT MporpaMmsl JJIs pacdeTa 3aBUCUMOCTHU THIPABINYECKOTO COMPOTUBIICHUS U 3aTPaT MOIHOCTU U SHEPTUU
OT JUamMeTpa TpyOoIlpoBo/a, pabOTAIOLIEro B aBTOMO/ICIIEHOM PEXHME.

KoHTposHEIE BOIIPOCH! K MTPAKTHYECKOMY 3aHATHIO "ANTOPHUTM pacueTa ¥ II(POBH3aINs SKCIICPUMEHTAIBHBIX JaHHBIX IS
nuddepeHnnanTbHON 1 HHTETPaIbHON KHHETHUECKUX 3aBHCUMOCTEH CKOPOCTH PEaKIUH OT KOHIIEHTPALUH U KOHLIEHTPAIHH
pearupymomnero KOMIOHEHTa OT BpeMeHH'":

1. Hammumre opmyity epexona ot tuddepeHnanbHol KHHETHIeCKOH 3aBUCHMOCTH K MHTETPATBHON [T XUMHIECKUX
peakuuit.

2.Kak onpenenuts cpegHee BpeMs mpeObIBaHUS U 00BEM peakTopa uaeaibHoro cmemenus U BoitecHenus (PYIC u PUB).

3. TaiiTe rpaduvecKkyto HHTEPIPETAIUIO pacueToB cpeanero Bpemenn npebsiBanust B PUC u PUB. CpaBHUTE UX 00HEMBI.

4.Kak niepeliTv OT 3aJaHHOI WHTETpaIbHON KPUBOH K An(hepeHITHATFHOM B YpaBHEHUAX XUMHUIECCKIUX PEaKInii?

5.3amMeHa aHATUTHYECKHUX PACUETOB B AuGGEepeHIIHANbHBIX KHHETHIECKIX YPaBHCHUSAX YUCICHHBIMH pacueTaMu Ha OBM.
6.Hanumure gparMeHT nporpamMMsl Juist Iepexo/ia oT 3aJaHHON TaOINYHOM 3aBUCHMOCTH CKOPOCTH PEaKIUH OT KOHIEHTPAIUU
pearupyromnero KOMIIOHEHTa K HHTETPaJIbHOH KMHETHIECKOH 3aBUCUMOCTH. [laliTe TpaduiecKyro HHTEPIIPETAIINIO 3TOTO IIepexo/a.
7.Hanummre gpparMeHT mporpaMMBI A7 Iepexoa OT 3aJaHHOH TaOIMIHOW 3aBHCHMOCTH KOHIICHTPAIMH PEarnpyIoIIero
KOMITOHEHTa OT BpeMeHH K aAuddepeHIansHoil knaetnueckoil 3aBucumoctu. [IpeactaBpre rpaduueckyto HHTEPIPETAIHIO 3TOTO
nepexona.

KoHTposBHEIE BOTIPOCH! K MPAaKTHYECKOMY 3aHATHIO "Onpeneneane Gu3ndecKnx 1 XUMHYECKIX ITapaMeTpoB alredpandecKux
3aBHCUMOCTEH BBIXOAHOMN BEIMYMHBI KaK (DYHKIIMU BXOAHOM MPH UX JTHHEAPH3ALUH, AITOPUTMHU3AINN H PACUETaX ONTHMAIBHBIX
BEJIMYUH 3TUX NTapaMeTPOB METOJOM HAaUMEHBIINX KBaJpaToB':

1.Yto MUHEMHU3HpPYETCS B METOAE HAMMEHBIINX KBaapaToB? HammmmTe dhopMyiry i pacueTra QyHKIINH MUHUMHA3AIHN
anreOpandecKoro JINHEHHOTO ypaBHEHHS.

2.Hanummre yclnoBUs MUHHMU3AIUU pacdeTe MapaMeTpoB «0» U «B» B TMHEHHOM anreOpandyeckoM ypaBHEHHUH.

3.BbiBozuTe hopMyIIBI IS pacueTa NapaMeTpoB «a» U «B» B IMHEAPU3UPOBAHHON anreOpandeckoM ypaBHEHHH.

4.HammmmTe dparMeHT NporpaMMEbl JUIs pacdeTa KO3 GHIHNCHTOB «a» U «BY» JMHEAPIIN3NPOBAaHHOM alIreOpandeckoM ypaBHEHUH
no MHK.

5.Hammmmre ¢parMeHT nporpaMmbl Aj1s CPABHEHHSI OTHOCHTEIBHBIX OTHOIICHUH MOJyYeHHOH M 3aJaHHOM 3aBUCHMOCTEH
K03((HUIHECHTOB CKOPOCTH PEaKIM! OT TEMIEPaTyphl B ypaBHEHUH AppeHuyca.

6.Hanummre gpparMeHT nporpaMMBl JUTS CPABHEHHS OTHOCUTEIBHBIX OTHOIICHHH ITOJy9eHHOW W 3alaHHOW 3aBHCHMOCTEH
K02(hpUIIMEHTOB ISl CTENEHHOTO TU(PepeHINATEHOTO KHHETUYECKOTO YPaBHEHUSL.

7.Hanumure GparMeHT NporpamMMsl JIsl CPaBHEHUSI OTHOCUTEIIBHBIX OTHOLIECHHH MOy4eHHON | 3a/laHHOI 3aBUCHUMOCTEH

K03 (GHUIIHUESHTOB JUIS 3aBUCHMOCTH BA3KOCTH XHIKOCTH WJIHM Ta3a OT TeMIIepaTyphl.

8. Hammmmre ¢parMeHT IporpaMMsl Uit CPABHEHUS] OTHOCUTENBHBIX OTHOIICHMI MOTYYCHHON U 3aJaHHOH 3aBUCUMOCTEN

K03 (HULUEHTOB TS 3aBUCUMOCTH TFIOTHOCTH XHUAKOCTH OT TEMIIEPATypBl.

9.Toxe U1 3aBUCUMOCTH JIaBIIEHUE HACBIIEHHBIX BOJISHBIX [1aPOB OT TEMIIEPATyphl KUIEHUS BOABIL.

10.HarmmmmmuTe parMeHT NporpaMMbl AJIsI CPAaBHEHHS OTHOCUTEIBHBIX OTHOIICHHUH MONYyYeHHON ¥ 3aIaHHOM 3aBICHMOCTEH
K03(h(GHUIUEHTOB JUI 3aBUCHMOCTH TEMIIEpaTypbl KUIIEHUS BOJBI OT JABIECHHs HACBIIIEHHBIX BOJSHBIX MApOB.

11.Hanumute gparMeHT NporpaMMel ISl CPaBHEHHUSI OTHOCUTEIIBHBIX OTHOLICHHUH MOTy4€HHON M 33/laHHOI 3aBUCHUMOCTEH

K03 (GHUIUESHTOB JUIS 3aBUCHMOCTH YAETBGHOH TeIUIOTH TapooOpa30BaHMs OT TEMIIEPaTyphl KUIICHHS BOMIBI.

12.HanumuTe parMeHT NporpaMMbl ATl CPAaBHEHHS OTHOCUTEIIBHBIX OTHOILICHUI MONYyIeHHOH ¥ 3aaHHOI 3aBHCHMOCTe

K03 (HUIMEHTOB I 3aBUCUMOCTH Y/ICJIbHOM TEIUIOTHI 1apo0o0pa3oBaHUsl OT JAABJICHHS HACHILIIEHHBIX ITapOB

13.Harmumure gpparMeHT mporpaMMBl JUTS CPaBHEHHSI OTHOCHTEIFHBIX OTHOIICHHH TTOJTy9eHHOW W 33/IaHHOW 3aBHCUMOCTEH
K03(hGHUIUESHTOB JUIS 3aBUCHMOCTH JHaMETpa KOXKyXa KOXKyXOTPYOHOTO TeIUIOOOMEHHHKA OT YHcia TPYOOK, X BHYTPEHHETO
JUaMeTpa U TOJNIIUHBI CTEHOK MpPU pa30UBKe MO MECTUYTOIbHUKAM.

14.Hanumute gparMeHT NporpaMMel ISl CPaBHEHHUSI OTHOCUTEIIBHBIX OTHOLICHHUH MOTy4€HHON M 33/laHHOI 3aBUCHUMOCTEH

K03 (GHUIIHUESHTOB JUIS 3aBUCIMOCTH JJHaMeTpa KOXKyXa KOKyXOTPyOHOTO TeINTIOOOMEHHHKA OT YHCiIa TPYOOK, HX BHYTPEHHETO
JUaMeTpa U TOJNIIUHBI CTEHOK NPH pa3OUBKe TPYO IO OKPYKHOCTSM.

15.Hanumute gparMeHT NporpaMMel ISl CPaBHEHHUSI OTHOCUTEIIBHBIX OTHOLICHHUH MOTy4EeHHON M 33/IaHHOI 3aBUCUMOCTEH

KO3 (UIHUCHTOBIIS CTEICHHOTO YIIPABIICHHS 3aBUCHMOCTH KOHIICHTPAIIHOHHON JETPECCHH OT KOHIICHTPAIlNH PacTBOPEHHOTO
BEIIIECTBA.

KonTponbHbIe BOIIPOCH K TPaKTHUECKOMY 3aHATHIO "Pacder KoKyXOTpyOHOro peakTopa HAeaqbHOrO BHITECHEHUS " :

1.Hanummre hopMyity aiist pacyera CpeJHEr0 BpEMEHH NPEObIBAaHMS B PEaKTOPE MJCAIBHOTO BHITECHEHNUS U JaiiTe ee
rpauIecKy0 HHTEPIPETaLHIo.

2.Hanumute dopmyiry s pacuera oobeMa TpyO B TpYOHOM ITydke U (hparMeHT MPOTPaMMBI IS 3TOTO pacydeTa.

3.Hanumure GopMyity 1uist onpesieNieHus TEIIOBOH MOIITHOCTH PEaKkTopa NIealbHOrO BEITECHEHHS C YUETOM TEIIoBoro addexra
SHJIOTEPMUYECKOH peaKiuu.

4.HammmmuTe dopMyiry Ui pacxoia KOHASHCHPYIOIIETO Iapa B MEXTPYOHOM IMPOCTPaHCTBE.

5. laiiTe rpaduuecKy0 HHTEPIIPETALMIO BEIPAaBHUBAHUS YACIBHBIX TEIJIOBBIX MOIHOCTEH KOHLEHTPHUPYIOIIETO apa U
PEaKMOHHON MacChI.

6.Hanmmmmre gpparMeHT nporpaMMBI IS ypaBHEHHS YACTBHBIX TEIUIOBBIX MOIIHOCTEH KOHICHCHPYIOIIETOCS Mapa U peakInOHHOM
MAacCBhL.

7.Hanumure GparMeHT NporpamMMsl Juls pacueTa aanadbaTHYeCKOro pexxuMa padoThl KOKYXOTPYOHOT'O SHIOTEPMHUYECKOTO PEaKkTop
U71€aIbHOIO BBITECHEHUSL.

8. Hammmmre ¢parMeHT mporpaMm Ui pacdeTa HadalbHON TEMIIEPaTyphl pEaKIIHOHHOH MacChl B KOXKYXOTPYOHOM
SHIOTEPMHUYIECKOM PEaKTOPE UAEATbHOTO BEITECHEHHUSI.




9.Hapucyiite rpaguku n3MeHeHUsI TEMIIEPaTyphl PEaKLIMOHHONW MacChl Mo JUIMHE (IOBEPXHOCTH) TPYO B KOKYXOTPYOHOM peakTope
UJICATBHOTO BBITECHEHHMS JUISl H30TEPMUUECKOT0, TIOJIUTPOITHOTO M aJ1abaTHueCKOro pexXUMOB paboTHI.

10.IToxaxwuTe rpaduk, Kak U3MEHACTCS TEIUIONEpealonias IIOBEPXHOCTh TPYO M PacXol mapa B 3aBHCHMOCTH OT HaYaJIbHOM
TEMIIEPaTyps! PEaKIIHOHHOH MacCHI.

11.HanmumuTe parMeHT NporpaMMbl AJIs pacyeTa KOKyXOTpyOHOT0 S9HIOTEPMUUECKOTO PEaKTopa HICaIbHOTO BEITECHEHNUS,
paboTaroLIEro B H30TEPMUUECKOM PEXHME.

12.Toxe 1715l MOJIUTPOITHOTO PeXUMa.

13.Toxe mi1st aqnadaTUuIeckoro pekuma.

14.BeiBeuTe (hopMyiTy JUIsl pacueTa BHYTPEHHETO JMaMeTpa TpPYOOK B SHIOTEPMUUECKOM PEaKTOPE H/IealbHOrO BEITECHEHHS,
o0ecIeynBaroINX PAaBEHCTBO HEOOX0ANMOro 00bheMa TPYOOK 1 MX ITOBEPXHOCTH TEIUIONEPEAaTH.

15.IIpencraBbTe (parMeHT IPOrpaMMEI PacueTa 3a1aBaeMOro U IOIy9aeMOro YHCIIa TPYOOK B KOXKYXOTPYOHOM peakTope
UIeaIbHOTO BBITECHEHHS U JaiiTe ee rpaduuecKyro HHTEPIPeTaIHIo.

OueHoYHOE CPEACTBO "KOHTPOJIBHAS paboTa" MPOBOANTCS C LEIIBIO OLIEHKH TEKYIIEro yPOBHS YMEHHUI CTyAEHTOB peLIaTh
MpaKTHYIECKUE 3aa4H TI0 PacdeTy OCHOBHOTO TEXHOJIOTHYECKOTO 000PYIOBAHUS

IIIkana orieHMBaHUS:

12-10 6ayu1oB / IpHBE/ICHBI Bce HEOOXOJUMbIE PACYETHBIC CXEMBI, JOIYIIEHO He Oosee | BBIYUCINTENBHON OIMOKH, IPUBE/ICH
3CKM3 PACYUTHIBAEMOTO 000PyITOBAaHUS /

9-7 6anyoB / IpUBEICHB! HE Bce HEOOXOMMBIE pacYETHBIE CXEMBI, HOIYIIEHHB! He 0o0Iee 2 BEYUCINTEIBHBIX OMNOO0K, IPUBEICH
9CKHU3 pacuUUTHIBAEMOT0 000pya0oBaHus /

4-6 ©ayuI0B / IPUBE/ICHBI HE BCE HEOOXOANMBIE PACUETHBIE CXEMBI, AOIYIICHO He OoJiee 3 BEIYMCIUTENBHBIX OIMOOK, HE IPUBEICH
3CKH3 PACYUTHIBAEMOTO 000PyTOBAHUS /

0-3 6anoB / He MpUBEECHBI HEOOXOUMBIE PACUETHBIE CXEMBI, JOIMYIIEHO OoJee 3 BRIYUCIUTENBHBIX OMIMOOK, HE IPUBEICH ICKU3
pacuUTHIBAEMOro 000pYIOBaHHS /

VunuBrayanbHbIe BAPHAHTHI 3a0aHIH COCTABIICHBI U3 3aJaHAH CIIEAYIOIIETro THIIA:

1. AstropuT™ 1 iporpaMMa JuIs IepeBoa 3afaHHOH AndGepeHITIaNbHON KHHETHUECKOI KpUBOH B HHTETpabHyIo «Pacuer
napametpoB «K» u «II» nuddepenunansHoi kunernueckoit kpuBoit MHK. Ouenka TouHocTH annpokcuManuu. Onpenenenue
00BEMOB PEaKTOPOB HEAIBHOTO CMEIICHHS U BbITeCHEHUsI. CpaBHEHHE 3THX 00BEMOB ISl 33/IaHHOI CTEIIEHH KOHBEPCHH.

2.JlaHa 3aBHCHMOCTD yAETBHOH TEIIOTH ITapoo0pa30BaHMs BOASHOTO MTapa OT TEMIEPATyphl KUIIEHHS B BUae Tabnunsl. Hammcats
IporpamMMy JUIs anpoOKCHMALUH 3TON 3aBUCHMOCTH CTEeNIeHHBIM ypaBHeHHeM. Paccuntats MHK ko3 ¢uuuenta «K» u «I1».
CpaBHHUTb TOYHOCTH ANMPOKCUMALUH.

3.JlaHa 3aBHCHMOCTH JaBJICHHS HACHIIIIEHHOTO BOJSTHOTO TIapa OT TeMITepaTyphl KuneHus. Hamucats mporpaMmy st
aTMpOKCUMAIIMH 3TOH 3aBHCHMOCTH CTeTIeHHBIM ypaBHeHHeM. Paccantats MHK koaddurmentsr «K» n «II» u cpaBHUTH TOUHOCTH
anMpoKCUMAaINH.

4.JlaHa 3aBUCHMOCTb TEMIIEPATYphl KMIIEHUS BOJBI OT AaBieHus. HamucaTs mporpaMmy 1is pacdyera napameTpoB «K» u «II» MHK
Ha OBM u cpaBHUTH TOYHOCTH aNIIIPOKCUMAITUH.

5.JlaHa 3aBUCUMOCTH BSI3KOCTH KUAKOCTU MJIM Ta3a OT TeMIepaTypsl B Buae Tabmuiel. Hamucats mporpaMmy A alnmpOKCUMAIUIH
9TOM 3aBHCUMOCTU CTENEHHBIM YPaBHEHUEM H paccuuTaTh napamerpsl «K» u «I1» Ha O9BM. CpaBHUTH TOUHOCTb alNPOKCHMAIIHH.
6.JlaHa 3aBICHMOCTB INTOTHOCTH JKHUIKOCTH OT TEMIIepaTyphl B BHIE TaOMUIEL. HammcaTs mporpaMmy A allpoOKCHMAIINN STOMH
3aBUCUMOCTH CTEIICHHBIM YpaBHEHUEM U paccuuTarhb napameTpsl «K» u «II» MHK na DBM. CpaBHUTH TOYHOCTB aNIPOKCUMALIUY.
7.J1aHa 3aBUCMMOCTb KOHLIEHTPALIMOHHOM JETIPECCUM OT KOHLIEHTPALlMU PacTBOPEHHOIO BellecTBa B Bojie. Hanucars nporpammy
JUISL OIIMCAHUS 3TOM 3aBHCUMOCTHU CTENEHHBIM YpaBHEHHEM U paccunTath napameTpsl «K» u «II» MHK na OBM. CpaBHuTSH
TOYHOCTBH aIllIPOKCHMAIINH.

8.JlaHa 3aBUCUMOCTH AHAMETpa K0XKyxa KOXKYyXOTPYOHOTO TEII000MEHHHKA OT BHYTPEHHETO JHaMeTpa TPYOOK TOJNIIUHBI HX CTEHOK
u urcna. Hanucats mporpamMMy iIst OUCaHKS 3TON 3aBUCMOCTH CTEIIEHHBIM ypaBHEHHEM M paccuuTaThb napameTpsl «K» u «I»
MHK na 3BM. CpaBHUTE TOYHOCTb alllIPOKCUMALIUH.

LEHOYHOE CPEACTBO "3au€T" MIPOBOAUTCS C LENIBIO OLICHKH 3HAHUM U YMEHUH CTYAEHTOB I10 U3YyYCHHOMY MaTepHUally Kypca U
IpeaycMaTpUBAET YCTHBIN OTBET Ha JBA-TPH TEOPETUUECKUX BONPOCA, MPOMLIIOCTPUPOBAHHBIN ITPU HEOOXOJUMOCTH
HOSICHAIOIMIUMY YPaBHEHHAMH U CXEMaMHU.

IIkana oneHUBaHUA:

35-40 GamtoB / MOTHOE U3JIOXKEHUE IIPOrPaMMHOI0 MaTepHaa; MocIeJ0BaTeNIbHbIE 1 JIOTUYHBIE OTBETHI Ha BCE BOMPOCHI /

25-34 6aju10B / MpaBWIIBHOE N3JI0KEHHE OCHOBHOT'O MaTepHaia; I0CIIe/[0BaTeIbHbIE OTBETHI Ha BCE BOIPOCHI C HAapYLIEHHEM
JIOTHYECKOH ITOCIe0BATEIIFHOCTH 0€3 CYIECTBCHHBIX HETOYHOCTEH /

15-25 6amnoB / U310Ke€HIE OCHOBHOTO MaTepHaja C HapyIICHUEM JIOTHYECKO MOC/IeI0BAaTEIFHOCTH; YaCTHYHBIE OTBETHI Ha BCE
BOIPOCHI /

0-14 6aymu10B / M31M10KEHNE YaCTH OCHOBHOTO MaTepHalia ¢ HapylIEeHHEM JIOTHIECKOH M0CIe10BaTENbHOCTH; OIHOKH B
(hopMyIHPOBKAxX MPH YaCTHYHBIX OTBETaX HA BOIIPOCHI /

Bonpocs! k 3auéry:

1.{aliTe MOHATHS YCTOXYUBOCTH U MPUBOANUTE MPUMEPHI HA OBITOBOM U TEXHOIOTHUECKOM YPOBHE.

2.Hapucyiite rpaduk H3MEHEHHsT BXOJHBIX KOHIICHTPAIWI B PACTBOPE BO BPEMEHH U OOBSICHUTE MEXaHH3Ma CHIDKCHHUS ITHKOBBIX
KOHIEHTpalui.

3.CpaBHuTe rpaMKy U3MEHEHUs BXOIHBIX U BBIXOJHBIX KOHIIEHTpaluii BO BpEMEHH B aNmapare UeanbHOTO NepeMeIInBaHus.
4.HanmmmuTte GopMyity CBSI3H BBIXOAHBIX KOHLICHTPALMH BO BPEMEHM KaK (DYHKIIMIO BXOJHBIX KOHIIEHTpaIMii 1 00beMa anmapara
HICAITBHOTO TTePEMETITHBAHHSI.

5.Hammmmre GopMyTy 4UCIEHHOTO pacueTa 0ObeMa alapara HAealbHOTO IepeMelInBaHNs, 00eCIIeUnBAIOLIET0 YCTOHUYHUBOCTh
paboTHI (BBIXOJHYIO KOHIIEHTPAIMIO Ha BBIIIE 3a7aHHOI).

6.YT0 03HaYaeT ycTaHOBKA aIlllapaToB HJICAJFHOTO IePEMEIINBaHHs B KaCKaJI, KaKHe MIPEUMYIIECTBA TI0 CPABHEHHUIO C OXHUM
anmnapaToM HACATBHOTO ITePEMEIIHBaHHS.

7.Hanummre ¢pparMeHT IporpaMMBbl A7 pacueTa UeaabHOro BpeMEHU NPeObIBAHUS B PEaKTOPE UAEATbHOIO CMEIICHUSI.




8. Hammmmre ¢parMeHT IporpaMMsl IS pacueTa 3aBUCHMOCTH BBIXOJHOM KOHIIEHTPAI[MH KOMIIOHEHTA B PaCTBOPE OT BPEMEHH KaK
(YHKIIMM BXOJIHOH KOHLICHTPALMK OT BpEMEHU M 00beMa armapaTa uaeaibHOTro epeMelnBaHMsI.

9.IToueMy HEOOXOANMO YCTAaHABIIMBATE BOJOHANIOPHBIE OAITHH, Ta30- U He(TEXPaHWININA, Ta3TOJIBICPH! pE3ePBHBIC TEHEPATOPEI
sHeprud u T.1.7 Kak 3T0 cBSA3aHO ¢ ycTONUMBOIT pabOTOH OTAENBHBIX alIapaTOB TEXHOIOTUUECKUX JTHHUH, IPEANPHUITHH,
OTpaciel U X039iCTBEHHOU JEATEbHOCTH B LIEJIOM.

10.Yro Takoe CKOPOCTh Hadaja ICeBA0OKMKeHHsA? UTo Takoe CKOpOCThb yHOCa?

11.Hamummte dopmyny Tomeca i B3BEHMIEHHOTO (TICEBIOOKIKEHHOTO) €O W 00BSICHUTE (PU3MIECKON CMBICT €€ TTapaMeTpOB.
12.aiite rpacduueckyro HHTEpHpeTauo audhepeHnaibHoil KuHeTHIecKoil KpuBoi 1 paboueil TMHIK peakTopa HeadbHOTo
CMEUIEHHs C MICEBJ00KHKEHHBIM CIIOEM KaTall3aTopa.

13.Y10 Takoe CKOpOCTh YHOCA MEJIKUX YACTHUL] KaTaJIN3aToPa, ¥ 110 KAKUM YPaBHEHHMSAM €€ MOKHO OIIPEJEIUTh?

14.Maiite TpadnuecKyr0 MHTEPHIPETAIHIO PACUETa TIOPO3HOCTH CJIOS TICEBAO00KIDKEHHOTO CII0S KaTAIN3aTOpa METOI0M
MOJOBUHHOTO JIETICHUS.

15.Hanummute gparMeHT NporpaMMel I pacdeTa CpeAHET0 BPEMEHH IIPEObIBAaHNS PEAKIIMOHHONW MacChl B IICEBJO0KIKCHHOM
CIIO€ KaTalnu3aTopa.

16.Hanumute dparMeHT MporpaMMsl IS pacdeTa HOPO3HOCTH MCEBIO0KMKEHHOTO CIIOS KaTannu3aTopa IpH 3aJaHHONH CKOPOCTH
TICEBI00KHKEHHSL.

17.HarmmmTe dparMeHT MporpaMMEl T pacdera 00beMa, AnaMeTpa 1 BEICOTHI TICEBIOOKIDKCHHOTO CJIOS KaTalu3aropa B
PEAKTOPE UIEAIBHOIO CMEIICHUS.

18.HanumuTe nocne0oBaTeNbHOCT paciyeTa IapaMeTpoB PEaKkTopa UAEaTbHOIO CMEIIEHUS C MICEBJO0KIKEHHBIM CII0€
KaTaaM3aTopa: KOHEUHOH KOHLEHTPAI[UU PEarupyeMoro KOMIOHEHTa, CKOPOCTH PEaKIMH, BEICOTHI CJIOS M AUAMETpE ammapara.
19.JInneapu3anus 3aBUCUMOCTH CKOPOCTU PEaKIUK OT KOHLIEHTPAIMH PEarupyrOIEro KOMIOHEHTA CTEICHHBIM YPABHEHHEM.
20.JIuneapu3ariis 3aBECUMOCTH KOHTAaKThI CKOPOCTU PEAKLUH OT TeMIIEpaTyphl ypaBHEHHEM AppeHHyca.

21.JIuneapu3anys 3aBUICUMOCTH KUAKOCTEH UK ra30B OT TEMIEPATyPhl SKCIIOHEHIIUAIBHBIM YPABHEHUEM.

22.JIuHeapu3anys 3aBUCUMOCTH INIOTHOCTH JKUAKOCTEH anredpandeckuM ypaBHEHHEM B BUIE IPOOH.

23.JIuHeapu3ariis 3aBUCHMOCTH JJABJICHHUS HACHIIIICHHBIX ITAPOB BOJBI OT TEMIIEPATyphl KUIICHUSI CTEIICHHBIM ypaBHEHHEM.
24.JIvuneapu3aliys 3aBUCUMOCTHY TEMIIEPaTypsl KUIIEHUs BOJBI OT AaBJIEHHS HACBIIIEHHBIX 1apOB CTEIIEHHBIM ypaBHEHHEM.
25.JIuneapu3anys 3aBUCUMOCTH yIEeIbHOHN TEMIOTHI Mapoo0pa3oBaHys BOIBI OT TEMIIEPATYPhl CTEIIEHHBIM yPaBHEHHEM.
26.JIuHeapu3anys 3aBUCUMOCTH YIIFHOHN TEIUIOTHI Tapoo0pa30BaHUs BOABI OT JAaBJICHHUS HACHIIIEHHBIX TTAPOB CTETIEHHBIM
YpaBHEHUEM.

27.JIuneapuzanus TaOIMYHON 3aBUCUMOCTH KOHIICHTPAMOHHOH JEPECCHH MIPU KUTIEHUH PACTBOPOB OT KOHIEHTPALMU
PacTBOPEHHOI'O BELIECTBA.

28.JIuneapu3ariys 3aBUCHMOCTH JHAMETPa KOXKyXa B KOXKyXOTPYOHOM TEIIOOOMEHHHUKE OT YHCIIA TPYOOK, MX BHYTPEHHETO
JraMeTpa U TOJNIIUHBI CTEHOK MPU PACTION0KEHHH TPYOOK MO OKPYXKHOCTH.

29.JIuneapuzanus 3aBUCHMOCTH JUaMeTpa KOXKyXa KO>KyXOTPYOHOM TEIIIOOOMEHHHKE OT YHCIIa TPYOOK, HX BHYTPEHHETO AUaMeTpa
1 TOJIIIIHBI CTEHOK IIPH PACIIONIOKESHUH TPYOOK IO IIECTUYTOIBHUKAM.

30.Harmmumute dopmyiry nepexona ot auddepeHanbHoil KHHeTHIECKOH 3aBUCUMOCTH K HHTETPAIBHON IS XUMHYECKUX
peakuii.

31.Kak ompemennTs cpeHee BpeMs IPeOBIBAaHUS U 00BEM peakTopa naeansHoro cMemrenns u BeitecHeHus (PYIC u PUB).
32.TaiiTe rpadndecKyro MHTEPIPETAIHIO PacueToB cpenHero Bpemenn npebsBanus B PUC n PMIB. CpaBHuTe X 00BEMBL
33.Kak nepeitu OT 3alaHHOI HHTErpaIbHON KPUBOH K quddepeHnanbHOM B ypaBHEHUSIX XUMHUYECKUX peaKIiii?

34.3amMeHa aHATMTHYECKUX PacyeToB B AP (EpeHIMATBHBIX KHHETHYECKUX YPaBHEHUSIX YUCICHHBIMH pacyeTaMu Ha DBM.
35.Hamummte QparMeHT mporpaMMBbl JJIs epexojia OT 3aJaHHON TaOIMIHOM 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAIIUH
pearupymomero KOMIIOHEHTa K HHTErpaabHON KMHETHYECKOH 3aBUCUMOCTH. [laliTe rpaduuecKyro HHTEPIIPETAIHIO ITOTO epexoa.




6. YAEBHO-METO/UYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIA,

INPAKTUKHN)

6.1. Pexomenayemasi iuTepaTrypa

ABTODBI, COCTaBUTENIN 3arnaBue W3narenscTBO, TOA. ONEeKTPOHHBIN ajpec
JI1.1 |O.C. JloryHosa. WNudopmaruka. Kypc nexnmii: — 2-e u3a., ucnp. u | Jlans, 2018 URL:
JIOML. : y4eOHHK https://e.lanbook.com/bo
0k/110933
JI1.2 | Hona H.H. HNudopmaruka (111 TEXHUYSCKUX HAITPABICHUMN ): KuoPyc, 2020 https://www.book.ru/bo
ydeOHOE ocobne 0k/932538
JI1.3 | Cawmoiinos H. A. IMpumeps! u 3amaun 1o Kypcy "MaTtemaTndeckoe Cankr-IlerepOypr: | https://reader.lanbook.co
MOJICJIMPOBAHNE XUMHUKO-TEXHOIOTUIECKUX Jlann, 2021 m/book/169384#169
npoueccos’: yueOHoe rmocooue
JI1.4 | T'ymepor A. M. MareMaTHyecKoe MOACTHPOBAHUE XHMHUKO- Canxkr-ITerepOypr: | https://reader.lanbook.co
TEXHOJIOTHYECKHUX MPOLECCOB: yaeOHOe mocodme Jlans, 2021 m/book/168613#1
ABTODBI, COCTaBUTENIN 3arnaBue W3narenscTBO, TOA. DNEeKTPOHHBIN ajpec
JI2.1 |T'onoBanuuxos A. b., ITpumenenne 9BM B XUMUUECKOM TEXHOJIOTHU U Bonrorpan:
Cumonos b. B. 9KOJIOTUH: y4eb. mocobue BonrI TV, 1994
JI2.2 |TonoBanuukos A. b., [Tpumenenne DBM B XUMHUYECKOH TEXHOJIOTHU U Bonrorpan:
Cumonos b. B. 9KOJIOTHHU: y4e0. mocobue BoarI TV, 1995
6.2. Ilepeuenn pecypcoB HH(GOPMALIMOHHO-TEJIeKOMMYHUKANIMOHHOM ceTH "UnTepHeT"
D1 | Pecypch 6ubnmuorekn BonrI' TV http://techlibrary.ru/
D2 | DnekTpoHHas TexHWYeckas Oubmmoreka http://dump.vstu.ru/
6.3 Ilepeuensb MPOrpaMMHOTO odecedeHust
6.3.1.1 | MicrosoftOfficePowerPoint 2007 - nporpamMma i Co31aHHs TPEe3eHTAUN
6.3.1.2 | MicrosoftOfficeExcel 2007 - TaGnu4HbII mponieccop
6.3.1.3 | Adobe Acrobat Reader DC - 6ecrmatHoe pemrenue amst mpocmotpa daitnos PDF
6.4 Ilepeuenb HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM U 3JIeKTPOHHBIX 01OanoTeuHbIX cucteMm (IBC)
6.3.2.1 | budnuoteka (HTB) http://library.vstu.ru/sci-nci
6.3.2.2 | DnextpoHHas HHOOPMALOHHO-00pa30BaTENIbHAs Cpeia yHUBEpCUTeTa, https://eos2.vstu.ru/
6.3.2.3 | OBC "JIans", https://e.lanbook.com/
6.3.2.4 | ObC "Book.ru", https://www.book.ru/
6.3.2.5 | DOnekrponnas oubmmoreka "Grebennikon", https://grebennikon.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUITJINHBI (MO YJIA,
IMPAKTUKH) /OBOPYIOBAHUE

7.1 | MynbsTuMmenuiiHas yueOHasi ayIuTopus AJs IPOBEACHUS 3aHATUI JIEKIIMOHHOTO U CEMUHAPCKOT'0 TUIIA, TPYIIIOBBIX U
WHIUBHIYaTBHBIX KOHCYIBTALUH, TEKYIEro KOHTPOJIS U IPOMEXYTOYHOH aTTecTanuy / yaeOHast Jocka, yaeOHast MeOep,
HMHTEpaKTHBHAs TPHOyHA, BUICOIPOESKTOP /

7.2 | Aymutopust A MpoBeICHUS MPAaKTHIECKUX 3aHATHH / yaeOHas MeOenb, KOMITBIOTEpHAsT TEXHUKA, OCHAIIICHHAS
IIPOTrPaMMHBIM OOecTIedeHHEeM, JOCTYIIOM B VIHTEpHET 1 B AMIEKTPOHHYIO HH(OPMAIIMOHHO-00Pa30BaATENIBHYIO CPEILY
yHUBEpcHUTETa /

7.3 | Aynutopust st caMOCTOATEeNbHON paboTh! 00ydaromuxcs / yaeOHast MeOelb, KOMIBIOTEPHAS TEXHUKA C BO3MOXKHOCTEIO
MOJKIIFOUeHHS K ceTH "VHTepHeT" u oOecrneyeHreM JOCTyIa B 3JIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTEIBHYIO CpeILy
yHHUBEpcuTeTa /

8. METOANYECKHE YKA3ZAHUSA VIS OBYHAIOIIIUXCSA IO OCBOEHHIO TUCIUIIVIMHBI (MO YJIA,
IMPAKTUKN)

Opranmsanust 00pa3oBaTeIBHOTO Mponecca 1o auciumirHe "Ludposusanus u ycToiH4nBOe pa3BUTHE XUMUIECKUX IIPOM3BOACTB"
perinaMeHTHpyeTcsl yueOHBIM TUIAHOM U pacrucaHueM yueOHbIX 3anatuil. [Ipu dopmMupoBaHuy CBOEH MHIMBUIYATBHOM
00pa3oBaTEIFHOI TPACKTOPHH O0YJAFONIHICS UMEET MPaBO Ha Tepe3avyeT JUCHUIUIHHB "LludpoBH3alis U yCTONYHBOE pa3BUTHE
XMMHYECKHUX MPOU3BOJICTB" (TIepeaTTecTalyy ee YacTH), eCIIM OHa ObITa OCBOSHA B IIPOIIECCE MPEAIIECTBYIONIETO 00yIeHNS.
ITepe3au€r (mepearTecTayi ee 4acT) 0CBOOOXKIAeT 00yJaIoIerocsi OT HeOOXOAMMOCTH MIOBTOPHOTO OCBOCHHUS AUCIUTLIIIHBI
(TIOJTHOCTBIO MJIM YaCTUYHO).

Y4eOHbIi mporiecc mpu npenoaaBanuu Kypea "[{udpoBuszanms 1 ycTOWIHBOE pa3BUTHE XUMHUYECKHX MPOU3BOJICTB" OCHOBBIBACTCS
Ha WCTIOJIF30BAHUY TPAJUINOHHBIX, HHHOBAIIMOHHBIX W HH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH. TpaauIiinoHHbIe
o0pa3oBaTesbHbIe TEXHOIOTUH MPEICTABICHBI JEKIHSIMU U MPAKTUIECKUMU 3aHATUAMEI. VIHHOBaIlMOHHBIE 00pa3oBaTeIbHbIe
TEXHOJIOTHH UCIIOIB3YIOTCS B BUJIC IIMPOKOTO IIPHMEHEHHSI aKTHBHBIX 1 MHTEPAKTHBHBIX (DOPM IPOBEICHUS 3aHATHH.
HudopmanmoHasie 00pa3oBaTeNbHbIE TEXHOJIOTHH PEANTN3YIOTCS IyTeM aKTHBH3AIN CaMOCTOSATENIBHON paboTHI CTY/ICHTOB B




3NIEKTPOHHOM MH(DOPMALMOHHOM 00pa30BaTENbHON cperie.

JIeKUMOHHBIN KypC MPEAINoaraeT CHCTEMaTH3HPOBAHHOE H3JI0)KEHIE OCHOBHBIX BOIIPOCOB y4eOHOTO 1iaHa. Ha nepBoit nekuuu
JIEKTOp HHPOPMHUPYET CTYACHTOB O PEKOMEHTyeMOM JINTepaType 1 MEKTPOHHBIX HCTOYHHUKAX HH(POPMAIINH 110 AUCIUILINHE, C
yKa3zaHHeM, kKakoi yueOHuK (yueOHOoe mocobue) sBiseTcs: 6a30BbIM.

IIpakTHyeckue 3aHATHS MPEICTABISIOT COOO0 AeTaNM3alUI0 JEKIHOHHOTO TEOPETUISCKOr0 MaTepuralia, IPOBOISTCS B LEISIX
3aKpeIUIeHHs Kypca U OXBaTHIBAIOT OCHOBHBIE Pa3Jielibl TUCIUILTHHEL "[Iporecchl 1 anmapaThl MUIIEBBIX POU3BOACTB". OCHOBHOU
(hopMoii IpOBEICHHS IPAKTUIECKHX 3aHATHH SBIACTCS PEIICHHE KOHKPETHHIX 3a1a4. KaXk1oMy pakTHIeCKOMY 3aHATHIO
HpeAIIeCTByeT CaMOCTOSATENbHAs IOATOTOBKA CTYICHTA,BKITIOUYAOIIAs: 03HAKOMIICHHE C COEPKAHNEM NPAKTUUECKOTO 3aHATHUS 110
METOIMYECKAM YKa3aHHSM; IPOPAOOTKY TEOPETUUCCKOI YaCTH 110 JICKIIMOHHOMY MaTepuaiy U yueOHHKaM, PeKOMEHIOBAaHHBIM B
METOIMYECKHUX YKA3aHUSAX.

CamocrosiTensHas paboTa CTY[JCHTOB BKITIOUAET H3YUCHHE 3aKOHCIIEKTHPOBAHHOTO HA JICKIIMOHHBIX 3aHATHSAX MaTepHaa,
JIOTIOJIHEHHE €0 C YYSTOM PEKOMEHIOBAHHOM 110 JAHHOHN TEME JIMTEPATYPhl, CAMOCTOSATEIBHYIO [TOJTOTOBKY K MPAKTUYECKUM
3aHATHAM, CAMOCTOSATEIFHOE BHIITOJTHEHHE B 0hOPMIICHUE 3a1aHII KOHTPOJIBHOM paOOThI, aHAIOTHYHBIX BBITOJHCHHBIM Ha
3aHATHAX.

B Teuenun cemecTpa A CTYCHTOB IPOBOAATCS TPYIIIOBBIE TEKYIHEe KOHCYIBTAIUH [0 yIeOHO! TUCIUIIINHE.

Mertoauueckrue peKOMEHAAIMHU 110 00YYEHHIO JIUII C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 370POBbsI U HHBAJIHOB
[Tpodeccopcko-meaarorndeckuii COCTaB 3HAKOMHTCS C TICHXOJIOT0-(PH3HUOIOTHISCKUMU OCOOCHHOCTSIMHU O0YUAIOIINXCsl HHBAJIH OB
Y JIUI] C OTPpaHNYEHHBIMHA BO3MOKHOCTSIMU 310p0Bbs (OB3), MHIUBHUIyaIbHBIMY MTPOTPAMMaMH PeadMIINTallni HHBATUAIOB (TIpH
Hanmnuun). [Ipy HE0OXOAUMOCTHU OCYIIECTBISCTCS JOIONIHUTENBHAS MOJICPKKA MPEIOIaBaAHUS THIOTOPAMH, TICUXOJIOTaMH,
COIMAIBHBIMU paOOTHHKAMH, TIPOIICAITHMH MTOJTOTOBKY aCCHCTCHTaMHU.

B cooTBeTcTBHE ¢ METOIUYECKUME pekoMeHmarwsiMu Munoopraayku P® (yrB. 8 anpenst 2014 r. N AK-44/058H), B Kypce
IpeAroIaraeTcs HCHOoIb30BaTh CONUAIBHO-aKTUBHEIE U pe()IeKCUBHBIE METOIbI 00yUeHHMsI, TEXHOJIOTHH COLIMOKYIBTYPHOIT
peabIMTALINH C LIEJTBI0 OKAa3aHHsI HOMOIIHN B YCTAHOBICHUH MOJHOLICHHBIX MEKINYHOCTHBIX OTHOLICHHH C IPYTUMH CTYACHTAMH,
CO3JJaHUH KOM(OPTHOTO IICHXOJIOTHIECKOTO KIIMMaTa B CTyIeHYeckor Tpymme. [Tonbop u pa3paboTka yaeOHBIX MaTepHaIoB
MPOU3BOJATCS C YIETOM IPEIOCTABICHUS MaTepralia B Pa3IN4HbIX (JOpMax: ayJHalIbHOH, BU3YaIbHOH, C HCTIOIB30BAHIEM
CHeLUATIBHBIX TEXHUYECKHUX CPEACTB U HH(POPMAIIMOHHBIX CHCTEM.

OcBoeHue aucIMIUIMHEI THiamMu ¢ OB3 ocymecTBIseTCs ¢ HCIONBE30BAaHUEM CPEACTB 00YUCHHUS OOIIETro U CIICIHAIBHOTO
Ha3Ha4YeHH (TIepCOHABHOTO W KOJUIEKTHBHOTO MCTIONB30BaHMs). MaTepHaibHO-TeXHIUECKoe 00ecieueHne IpeaycMaTpuBaeT
npucnocoOiieHne ayIuTopuit k Hyxkaam i ¢ OB3 (mpu Heo6xoauMocT).

dopma MpoBeACHHS ATTECTAIMH VIS CTYICHTOB-HHBAIUIOB YCTAHABIMBACTCS C YYCTOM HHAWBUIYABHBIX ICUXO(QH3NISCKUX
ocobennoctei. J{ist ctynenToB ¢ OB3 npemycmarpuBaeTcs JOCTYIHAS popMa MPeIOCTaBICHNUS 3a/IaHUi OIICHOYHBIX CPEJICTB.
CryneHTaM ¢ HHBAJIMJHOCTBIO YBEIIMUMBACTCS BPEMs Ha ITOJTOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHL. J[JIs TAKHUX CTyAEHTOB
npeaycMaTpUBaeTCs AOCTYIHAS (opMa IpeIOCTaBICHHUs OTBETOB Ha 3aaHMHS.

ITpu HEOOXOAMMOCTH /TSI OOYUYAFOLTUXCS C HHBAIMAHOCTHIO TIPOIEIypa OLICHUBAHHMS PE3yJIETaTOB 00YICHHST MOKET IPOBOIUTECS B
HECKOJIBKO 3TaIloB.




