4.4. AHHOTAaNMN Pa004YHX NPOrpamMM JHCIHHUILINH
4.4.1. IncunmiinHbl 003aTeIbHOM YacTH (0a30Bast 4acTh)
AHHOTanus padoueil mporpaMmbl AucuunInnbl « AHocrpannsbii sa3pik» (B1. B.1)

1. Heap QAMCHMIVIMHBI — TproOpeTeHre 00ydJaromMMucs o0Iel, KOMMYHUKAaTUBHON
U NpoecCHOHATIbHON KOMIIETCHLUH, YpPOBEHb KOTOPHIX Ha OTAEIbHBIX 3Talax S3bIKOBOH
NOATOTOBKM  IIO3BOJIAET  MCIOJb30BaThb  HMHOCTPAHHBIM  S3bIK  IPAKTHUYECKU KaK B
npodecCHOHAIBHON (MPOM3BOACTBEHHOM M HAay4yHOW) JAEATENIBHOCTH, TaKk M Ul Lejlel
camMo00pazoBaHusI.

2. B pe3yabrare wu3ydyeHHs IUCHMIUIMHBI OO0Oy4Yamouiuiicsi 1m0 mporpamMmme
O0akajiaBpuaTa J0JI/KeH:

Obnadams cnenyronumu o0mekyasTypHbIMU (OK) KoMIeTeHITUAMU

- CIIOCOOHOCTh K KOMMYHHKAIlMM B YCTHOH M NHCbMEHHOW (hopMax Ha PYCCKOM H
MHOCTPAaHHOM  S3bIKax JJIs  peIIeHUs 3a7a4  MEXKIUYHOCTHOTO U MEXKYJIbTYpHOI'O
B3aumoeicteus (OK-5).

3namo:

- OCHOBHBIE  CIOCOOBI COYETaEMOCTH JIGKCUUECKHUX  €JUHHUI] U OCHOBHbIE
CJIOBOOOpa30BaTENIbHbBIE MOJICIIH;

- PYCCKME DHKBHUBAJEHTbl OCHOBHBIX CJIOB U BBIPDA)KEHUH peun B Ipolecce
MEXIMYHOCTHOTO U MEXKYJIbTYPHOTO B3aUMOACHCTBUS;

- OCHOBHBIE IIPUEMBI U METO/Ibl pePepUpPOBAHUS U aHHOTUPOBAHUS JTUTEPATYPbI;

- TaCCUBHYIO U AKTUBHYIO JIEKCHKY, B TOM 4HCJ€ OOLIEHAYYHYIO M CIEHUAIbHYIO
TEPMHUHOJIOTHIO, HEOOXOIUMYIO /17151 pabOThI HaJl TUIIOBBIMU TEKCTaMH;

- IpueMbl pabOoThl C OPUTHHAIBLHOM JINTEPATYpOil HA UHOCTPAHHOM SI3BIKE.

Ymems:

- paboTaTh ¢ OPUTMHAIBHON JIUTEPATypOil HA HHOCTPAHHOM SI3bIKE;

- paboTathb cO cloBapeM;

- BECTH MEPENUCKY HA U3yYAaEMOM S3BIKE C LIEJIBI0 MEKIMUYHOCTHOTO U MEXKYJIBTYPHOTO
B3aUMOJCHCTBUS;

- BECTH pEUEBYI0 JEATENbHOCTh INPHUMEHUTEIbHO K cdepe ObITOBOM U
MpoQeCCHOHAIBHON KOMMYHUKAITUH.

Braoemy:

- WHOCTPAHHBIM $I3bIKOM Ha YPOBHE MEXJIMYHOCTHOTO M MEXKYJIbTYPHOIO OOIIEHHS,
HaBbIKAMU M YMEHUSIMH pEUeBOW JEATENbHOCTH TNPUMEHMUTENbHO K cdepe ObIToBOW U
npodeccuoHaNTbHOM KOMMYHHUKAIIMU, OCHOBaMH IyOJIUYHOMN peuH;

- OCHOBaMH pedeprpoBaHMs U aHHOTUPOBAHUS JIUTEPATyphbl HA H3y4aeMOM UHOCTPAHHOM
A3BIKE.

3. Kparkoe conep:kanue TUCHUNIAHBI:

Paznea 1. 'pammaTnueckne M JJeKCcHYeCKHe TPYAHOCTH M3Y4YaeMoro si3bIKa.

1.1 CopsokeHne M HM3MEHEHHE TJIarojia-CBsi3kM B (opMax HACTOAILIET0 BPEMEHH.
Bunospemennsie ¢opmbl  riarosnoB. OOpa3zoBaHue (GOpM  MPOCTHIX, MPOAOKEHHBIX,
nep(heKTHBIX U nep(eKTHO-NPOJOIKEHHBIX BpeMeH riarosia. BonpocurenbHble NpeaokeHus B
pa3ianuHbIX BpeMeHax. OOpa3zoBaHHe OTpULIATENbHBIX (POPM Iiarosia B pa3InyHbIX BPEMEHAX.

1.3 O6pazoBaHue NPOCTHIX, MPOJIOHKEHHBIX, MEP(EKTHBIX BPEMEH IIarojibHbIX (HOpM U
ynorpebieHue ¢opMm cTpagatenbHoro 3ainora.l.4. BumoBpemenHble (OpPMBI  TJIAroJoB.
OO6pa3oBaHue TPOCTHIX, MPOJODKEHHBIX, MEP(HEKTHBIX U MEePPEKTHO-TPOIOHKEHHBIX BPEMEH.
BonpocutenbHble npeqiokeHusl B pa3IMuHbIX BpeMeHax. O0pa3oBaHUe OTpULIATENbHBIX (OPM
IJIaroJsia B pa3jMyuHbIX BPEMEHaX.

1.4 lpuuactus. [Ipuyactus Hacrosero u npouienuiero Bpemenu. Ilepdextasie Gpopmbl
npuyactusi. MecTo npu4acTii B mpeuioskeHuH. AOCOTIOTHBINA MPUYACTHBIN 000POT.



1.5 Undunutus. @opmel uHpuauTHBA. [IpogomkeHHbIl U neppeKTHBI WHOUHUTUB.
Oyakuun WHPUHUTHBA B TpemiokeHun. OOpa3oBaHue W ymoTpeOsiieHHME WHOUHUTHBHBIX
000pOTOB THUIIA «CIOXKHOE MOAJIEKALLEEN) U «CIOKHOE TOTIOTHEHHUEY.

1.6 Mopanpnbie riaronbl. CTpykTypa npemioxkeHus. [IpuHIUIB ClI0BOOOpa3OBaHUS.
Coxkpamienus (a00peBuatypsi). O603HaueHue nathl JlpaBuia dTeHUss XUMHUYECKHX JJIEMEHTOB,
0003HaYeHU U (QOpMYJ HEOPraHUYECKHX COCIUHEHHH U YPaBHEHHH XMMHMUYECKUX pEaKlui.
[IpaBuia urteHuss eauHUL u3MepeHus. llpaBunma YTeHMsT HAUMEHOBAHMM  OCHOBHBIX
OpPraHUYECKUX COCTUHEHHIA.

Pa3neu 2. PazBuTHEe HABBIKOB YTEHUS] TEMATHYECKUX TEKCTOB.

2.1 YreHne TEKCTOB MO TEMaM:

2.1.1. BBenenue B CrieUaIbHOCTh

2.1.2. JI.1. Menaenecen

2.1.3. PXTY um. J1.11. MenneneeBa

2.1.4. Hayka u Hay4YHbI€ METObI, HAYYHbIE CTAaTbH

2.1.5. CoBpeMeHHbIE UHKEHEPHBIE TEXHOJIOTHU:

2.1.5.1. OcHOBHBIE MPOLIECCHl XUMUYECKUX MPOU3BOICTB

2.1.5.2. [IpoGnembl XUMHUYECKON KUOEPHETUKHU

2.1.5.3. Oxpana okpyxarouiei cpebl

2.1.5.4. PauioHanbHOE MCTOIB30BaHUE MPUPOIHBIX PECYPCOB

2.1.5.5. PaninoHanbHOE MCIIOIB30BAHHE SHEPTETHUECKUX PECYPCOB

2.1.5.6. MamuHsbI 1 anmnaparsl XUMAYECKHX IPOU3BOICTB

2.1.5.7. DHepropecypcocOeperaroiiye XuMHIecK1e MPOoru3BOICTBA

2.1.5.8. Ananutudeckas XuMus U PU3UKO-XUMUYECKHUE METO/Ibl aHATN3a

2.1.5.9. Ilpotieccel 1 anmapaTbl XMMAYECKON TEXHOJIOTUU

2.1.5.10. Cucremsl ynpaBiaeHUs] XUMUKO-TEXHOJIOTMYECKUMU IIPOLIECCAMU

2.1.6. XumMuyeckoe npeanpusiTue

2.1.7. Xumnueckas yabopatopusi. TexHuka 6e3omacHocTH B labopatopuu. M3mepenus B
XUMHUYECKOH J1abopaTopuu

2.1.8. Xumus Oyaymiero.

2.1.9. buorexHonorusa @apManeBTUYECKUE IPOU3BOICTBA.

2.1.10. 3enenas xumus. [IpoGaemsl 3xo0rUN.

2.2 Ilonsatue o Buaax ureHus. IIpocMOTpoBOE YTEHHE HAa MpPUMEpAaxX TEKCTOB O XMMMHH,
H.N. Menneneese, PXTY um, [I.1. Menneneena.

AKTHUBH3AIUS JIGKCUKHU IPOYUTAHHBIX TEKCTOB.

2.3 Wzyvaromiee yTeHHME HAY4YHBIX U HAyYHO-TIONMYJSPHBIX TEKCTOB IO BBIOPAaHHOM
CHelMaNbHOCTH Ha mpumepe TekcToB: «Hayka u HayuyHble MeToab», «XHMHUYECKOe
npennpustie», «COBpEMEHHBbIE HWH)KEHEPHbIE TEXHOJIOTHM», «XHUMHUYecKas JiabopaTopusl.
TexHuka 6e30macHOCTH B JlabopaTropuu. M3mepeHus B XMMUYECKOH j1aboparopuuy, «XuUMHUsSL
Oynymero. CoBpeMeHHbIE TEH/IEHIIUN pa3BUTHs Hayku», «buorexHonorus. @apmalieBTuyecKue
IPOM3BOJICTBAY, «3eeHas XuMus. [IpoGieMbl HKOIOTHIY.

Jlekcuueckre  OCOOEHHOCTM ~ TEKCTOB  HAyYHO-TEXHUYECKOW  HaIPaBIEHHOCTH.
TepMHHOJIOTHSI HAYyYHO-TEXHUYECKON JINTEPATYPhl HAa U3y4aEMOM SI3BIKE.

Paspnen 3. IIpakTuka yCcTHOM peun

3.1 IlpakTrka yCTHON peuu MO TEMaM:

3.1.1. «I"'oBopuMm o cebe, o0 cBoel Oyaymiei mpodeccuny,

3.1.2. «Moii yHUBEPCUTET»,

3.1.3. «YHUBEPCUTETCKHUI KAMITYC »

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

3.2 MoHosoruueckas peyb o TeMe «o cebe u o Oyaymiei npodeccun». Jlekcuueckue
0COOEHHOCTH MOHOJIOTMYECKOM peyH.

3.3 PeueBoif ATHKET MOBCEJHEBHOIO OOIIEHUS (3HAKOMCTBO, IpEACTaBJICHUE,



YCTAQHOBJICHHE M TOJIep)KaHHE KOHTAKTa, 3allpoc U cooOLeHne HH(popMaIum, mo0yXIeHHE K
JIEHCTBUIO, BBIPAXKEHUE TTPOCHOBI, COTIIACHS ).

OCoOEHHOCTH IUATOTUYECKON peur 10 IPOHIEHHBIM TeMaM.

Paznen 4. Oco0eHHOCTH A3BLIKA CIIENMAJILHOCTH

I'pammaTHUecKHe TPYJHOCTH S3bIKA CIELIMAIBHOCTHU:

4.1. I'paMMaTHyeCcKue U JIEKCHYECKUE TPYIHOCTH SA3bIKA CIIEHUAIBHOCTH:

Paznuunble BapuaHTHI IEpeBOAA NPUYACTUI HA pycCKHUid sA3bIK. [IpryacTHbIe 000POTHI U
IIPUEMBI X IIEPEBOJAa HA PYCCKUH SA3BIK.

4.2. CocnararenbHoe HakJIOHEHHE. POPMBI COCIIaraTeIbHOrO HaKJIOHEHUS B U3Y4aeMOM
A3plke. MoJanbHble TIJaroyisl U UX HCIOJIB30BAHHE B IPEUIOKECHHUSIX B COCIAraTeIbHOM
HAaKJIOHEHUU. THIIBI yCIIOBHBIX IIPEMIOKEHUM. BapuaHThl IepeBoAa IPEIIOKECHUM B
COCJIaraTeJIbHOM HAKJIOHEHUM W YCIOBHBIX INpeanokeHui. [lopsnok ciaoB B INPEAIOKEHUU.
OMpaTHuecKue KOHCTPYKIUH.

4.3. V3yyeHue mpaBU HEpeBOJA PA3IMYHbIX (HOpM HMHOUHUTHBA U HMH(UHUTHUBHBIX
000pOTOB Ha PYCCKUM SA3BIK.

4.4 Nzyuarolee yTeHUue TEKCTOB 10 TEMATUKE:

1) «JlaGopaTopusi»

2) «M3MepeHus B XUMUYECKOH 1ab0opaTopum».

CTUIMCTHYECKHE OCOOCHHOCTH  CIIEHUAIBHOW HAYYHO-TEXHHUYECKOW JIUTEPaTypHI.
Opranuzanus paboOTel €O cHENMaJIbHBIMM cioBapsMu. lloHsTHe o0 pedepupoBaHud U
AHHOTUPOBAHMM TEKCTOB MO crenuanbHocTU. Ilowck HOBON uHpOpManuu mnpu padore ¢
TEKCTaMU U3 MEPUOAMUYECKUX W3JaHUNA U MOHOTpa(Uii, HHCTPYKUUH, IPOCIIEKTOB U CIIPAaBOYHOMN
JUTEpaTyphl [0 pacCMaTpUBAEMOM TEMaTHUKE.

4. O0beM y4eOHOH JUCHUILIMHBI

. B 3agernbIX B akagem.
Buzsl yaeOHOM paboThI
eIMHHLIAX Jacax

OO0wmast TpyAOEMKOCTh JAUCHUILIUHBI 110 Y4eOHOMY 8 288
TUIaHy

KonTakTtHas pabora (KP): 2.2 80

Jlexmiu yqeOHBIM TUTAHOM HE TPETYCMOTPEHBI - -

[Tpaktuueckue 3anstus (I13) 2.2 80

CamocrositenpHas pabora (CP): 4.8 172
YpaxxHeHus o COOTBETCTBYIOIIUM pasznenam 171,8
TUCIIUILINHEI 4.8
KoHnTakTHas camocTosiTenpHas paborta 0.2

DK3aMeH
Buj koHTposis: 3a4er / ak3aMeH T an
OK3aMeH 36
1
ITonroroBka K 3K3aMEHY 35.6
KonTakTHas arrecranus 0.4
B
N B actponom.
Buzsl yaeOHOM paboThI 3aYETHBIX
qacax
eIMHUIIAX

OOmast TpPyAOEMKOCTh JUCHUIUIUHBI 0 Yy4eOHOMY 8 216
IUIAHY

KonrakTtHas padora (KP): 2.2 60

Jlex1uu y4yeOHBIM TUIAHOM HE NMPETYCMOTPEHbBI - -

[TpakTueckue 3anstus (I113) 2.2 60

CamoctosrenbHas pabora (CP): 4.8 129
YrpaxHeHus 10 COOTBETCTBYIOIIUM pa3jiesiaM JUCITUTITMHBI 48 128.85
KoHTtakTHas camocTosiTenbHas paboTa ' 0.15




Buna xorTpoOs: 3a4ueT / ak3aMeH %
1
[ToaroToBka K 3K3aMeHy 26.7
KonTakTHas arrecranus 0.3

AHHOTanus padoyeil nporpamMmsl JucuuInHbI «@uitocopus» (b1.62)

1. Ileim ® 3agayM AUCHMIUIMHBI CHOPMHUPOBATH Yy CTYACHTOB KOMIUIEKCHOE
OpeCTaBiIeHUEe O poiu U Mecrte (uiaocopuu B CHUCTEME TyMAaHUTAPHBIX, COIMAIBHBIX U
€CTECTBEHHbIX HAyK, IO3HAKOMUTh UX C OCHOBaMH (PUI0CO(CKOro 3HaHUS, HEOOXOIUMBIMH JIs
pEILIEHUs] TEOPETUUECKUX U MPAKTUYECKUX 3a]1a4.

2. KOMIIETEHIIMU BAKAJIABPA B OBJIACTHU ®UJIOCODPUUN

W3yuenne NUCHUIUIMHBI HAmNpaBiIeHO Ha (OPMHUPOBAHHME U PA3BUTHE CIETYIOLINX
OOIIEKYIbTYPHBIX KOMIIETEHLIUH:

- CIIOCOOHOCTH HCIOJB30BaTh OCHOBBI (puiocodpckux 3HaHUM U1 (popMUPOBaHUS
MupoBo33penueckoi mosummu (OK-1);

- CIIOCOOHOCTH WCIHOJB30BAaTh OCHOBBI TPABOBBIX 3HAHWH B pa3iM4yHBIX cdepax
xusueaestensHoctu (OK-4).

B pesynbrare ocBoeHuUs Kypca GuiIocohuu CTyIeHT TOIKEH:

3HaTh: OCHOBHOE COJEp)KaHUE TJaBHBIX (PUIOCOPCKMX IIKOJA M HaIpaBICHUH,
NpPEJCTaBUTENICH ATHX MIKOJ, CBSI3b W pa3nuyue UxX (UIOCO()CKUX HIEH, CBSI3b HCTOPHKO-
¢dmrocopcKkux KOHLEMIMA C COBPEMEHHBIMU MpO0JieMaMU MHIUBUAYAIBHOM U 0OIIECTBEHHON
KHU3HH,

yMeTb: TIOHUMaTb UM  aHAJIM3UPOBaTb  MHUPOBO33PEHUYECKHE, COLHUAIbHBIE U
WHIWBUIYaJIbHBIE  TMPOOJIEMBI  COBPEMEHHOM  KHM3HH; TPAMOTHO BECTH JHUCKYCCHIO,
apryMEHTHPOBAHHO OTCTAaWBaTh CBOIO MO3UIMIO 1O 3HAYMMBIM (QUIOCOPCKUM mpodieMam
COBPEMEHHOW JKW3HHW, ONHPAsCh HAa HApaOOTaHHBI B HCTOpUH (QuiIocopuH MaTepHal;
IPUMEHSATH [OJy4eHHbIe (PrUI0co(cKue 3HaHUS K PELICHUIO TPO(eCCUOHANIBHBIX 3a/1a4;

BJIaJIeTh: MPEACTABIECHUSIMU 0 (UIOCOPUHN KaK HAyKe M CUCTEME LIEHHOCTEH, ee MecTe B
cUCTeMe T'YMaHMTAapHOTO 3HaHUS; OCHOBaMM (HIOCOPCKOTO MBILIUIEHHS; KaTeropualbHbIM
anmapaToM M3ydaeMoW TUCIHIUIHHBL, PHIOCOPCKUMH METOJaMHU aHAIN3a Pa3IMIHBIX TMpoOiIeM,
HaBBIKAMU (PUIOCOPCKONW KyIbTYpHI JUIsI BBIPAOOTKM CHUCTEMHOTO, IEJIOCTHOTO B3IJIAJa Ha
JeMCTBUTENIFHOCTh M MECTO XUMHUH U XUMHUYECKOHN TEXHOJIOTHUH B LIEJIOCTHON KapTHHE MUPA.

Oo0mas TpyaoemkocTb u3ydeHusi aucuumiaunei: 5 3E (180 wyacos). U3 Hux
aynutopHas Harpy3ka — 48 (nekuumii — 32 4daca, mpakTH4YeCKuX 3aHsaThil — 16 gacoB). Dopma
KOHTPOJISI — 3K3aMEH.

3. KPATKOE COAEP KXAHUE JUCIUIIJINHDI:

Beenenne. @unocodus, ee mpouCcXokIeHNUEe U poiib B 0OIIECTBE.

Monayas 1. OcHoBHBbIe (uiI0copcKHe HIKOJIbI.

AnTtnuHas Qunocopus (mocokpatuku, coductel, Cokpar, Jemokput, IlmaToH,
ApHCTOTENb, JUIMHUCTUYECKU-pUMCKas (uiiocodus). OcHOBHBIE MPOOIEMBI CpPEIHEBEKOBOM
¢unocopun u snoxu Bospoxaenus. Punocodus Hosoro spemenu (XVII — XVIII BB.)
Wneonorus IIpocsemenus. Hemerkas kiaccuueckas ¢unocopus. Pycckas gumocodpus XIX —
XX BB. OcHOBbl MapkcucTtckoi ¢unocopuu. OCHOBHbIE HANpaBICHHUS COBPEMEHHOMN
dumnocodpun.

Monayasb 2. Pujiocopckue KOHUENUUH ObITHS U TO3HAHMSL.

IIpobnema ObiTus B ucrtopuu ¢unocodpuu. IloHATHS MaTepUaIBHOIO U HJICAIBHOTO.
OcHoBHBIE (mocockre HampaBICHUS: MaTepHaTN3M W HaeanusM. [IpuHIMN r106ampHOTO
HBOJIIOI[MOHU3MA B COBPEMEHHOI Hay4HOU kapTuHe Mupa.KoHIenuu npocTpaHcTBa U BpeMEeH!
B uctopuu Qurocopun u Hayku.lIponcxoxneHne co3HaHus. Poib Tpyaa B MPOUCXOKICHUU
co3HaHus. MeanucTuyeckue U MaTepUAIMCTHYECKUE KOHIENIUU co3HaHusa. Co3HaHUE U MO3T.
CozuarenbHoe u 0eccosnarensuoe. Co3Hanue u s36ik. Co3Hanue U camoco3Hanue. KoHuenuuu
THOCEOJIOTMH B UCTOPUHU (DUIOCO(UU: CEHCyallu3M, palMOHAIN3M, CKETITHUIIM3M, arHOCTHIIM3M,




KOHLENIMSA BPOXKACHHBIX WJIEH, anpuopusM. JlManekTuka IO3HaHUSA:
panoHanbHOe. OCHOBHBIE TEOPUH UCTHHBI.

Mopnyas 3. IIpo6Jiembl yesnoBeka B pusiocodun.

Yenosek kak npeaMer ¢punocodckoro aHanusa B ucropuu ¢punocopuu. Ilponucxoxnenue
YeJI0OBEKAa: IMPUPOJHBIE U COLMAJIbHBIE YCIOBHUS aHTPOIIOCOLMOreHe3a. buonormyeckoe u
COLIMAIbHOE B 4YeloBeke. MHauBuA, WHAMBUIYANBHOCTb, JIUYHOCTb. CMBICT JKH3HM U
npeaHa3HayeHue 4enoBeka. JKu3Hb, cMepTh, OeccmepTue. J[BHKeHHE HEHACWIHSA, €ro poiib B
coBpeMeHHOM ku3HU. llenm u nenHoctu. CBoOoJa BOIM M OTBETCTBEHHOCTH JIMYHOCTH.
HpascTBeHHbBIE, pEIUTHO3HbIE, ICTETUYECKUE LIEHHOCTH.

Monyab 4. @usiocopusi HCTOPUM U 001IECTBA

YemoBeK B CHCTEME CONUANBHBIX CBsa3ed. JIMYHOCTE M Macchl, cBoOOma o
HeoOxoaumocTe. Dunocodust ucropuu: (GopManMoHHAs W LMBUIM3ALMOHHAS KOHLEMIIHUU
UCTOPUYECKOTO pa3BUTHsA. lIporpeccucrckue m MUKIMYECKHE MOJENU pa3BUTHA. [ JoOanbHbIE
npobaemMbl  coBpeMeHHOCTH. KoHuenuus ycTOW4YMBOrO pa3BUTHA M CLEHapuu Oyayluero.
ObmectBo u ero crpykrypa. CommanbHas, MOJUTHYECKass M JTyXOBHas c¢epbl OO0IecTBa.
Konuenmuu rocynapcrsa B uctopuu punocodcekoit mpiciu. ['paxianckoe o0I11ecTBO U MPaBOBOE
rocyapcTBo.

Moayas 5. dunocodekne npodieMbl XUMUM U XUMHUYECKOH TEXHOJIOTHH

Hayunoe u BHeHay4yHoe 3HaHue. CTPYKTypa HaydHOTO 3HAHHSA, €r0 METOJBI U (OPMBEI.
HayuHple peBoIOLMM M CMEHA TUIIOB palMoHainbHOCTU. Hayka B COBpeMEHHOM Mupe. OTHKa
HayKH M OTBETCTBEHHOCTHb y4yeHoro. [IpoOiema cooTHouieHUsI Hayku U TeXHUKU. ColuanbHble
IOCJIEACTBHSI HAYYHO-TEXHUYECKOIO Iporpecca. JTUYECKUE M DKOJIOTMYECKHE HMIIEPATHUBbI
pa3BUTHUS HAYKH WU TEXHUKH. MeCTO XMMHM B CHCTEME €CTECTBEHHBIX HaykK. OCHOBHas
npobiemMa XMMHUM Kak HayKd M NpOM3BOACTBA. Llenw M 3amaum XUMHUYECKOW TEXHOJOIHU.

YYBCTBCHHOC U

Cremuduka XHMHUKO-TEXHOJIOTUYECKOTO  3HAHWS:  (QyHAaMEHTaIbHOE W  NPUKIAIHOE,

SMIIUPUYECKOE U TEOPETUIECKOE.

4. O0beM MM CUMILIMHBI M BUJbI Y4eOHOH padoThl

. B 3auerHpIX | B akazmem.
Buabi yueOHoli padoThl
eIMHUIIAX Jacax
OO0mas TpPyA0EMKOCTb JMCHHUIIJIMHBI 110 5 180
Y4eOHOMY IIaHY
KonTaktHas padora (KP) 4/3 48
Jlexruu (JIek) 8/9 32
[MpakTrueckue 3anstus (I13) 4/9 16
CamocrosiTensnas padora (CP): 8/3 96
Bua KOHTpOJIs: IK3aMeH 1 36
IToaroToBKa K 3K3aMeHy 35.6
KonTakTHas arrecranus 0.4
Brjtbt yue6noii padoTs1 B 3auernsix | B acTtpon.
eIMHUIIAX qacax

O0mas TpPyA0EMKOCTb JMCHHUIIJIMHBI 110 5) 135
yuyeOHOMY IJIaAHY
KonTakTtHas pabora (KP) 4/3 36
Jlexru (JIek) 8/9 24
[Tpaktuyeckue 3austus (I13) 4/9 12
CamocrosiTeibHas padora (CP): 8/3 72
Buja koHTpOJISI: DK3aMeH 1 27
ITonroroBka K 3K3aMeHY 26.7
KonTakTHas arrecramus 0.3




AHHOTanus padoueil nporpammsl aucuunannbl «cropus» (b1.63)

1. Heas AucuumimHbl: GOPMUPOBAHUE Y CTYI€HTOB KOMIUIEKCHOTO MIPEJICTABJICHHUS O
POJIK ¥ MECTE UCTOPUH B CUCTEME T'YMAHUTAPHBIX U COLIMAIBHBIX HAYK, KYJIbTYpPHO-
UCTOpPUYECKOM cBoeoOpa3uu Poccuu, ee MecTe BO BCEMUPHO-UCTOPUUECKOM Ipolecce, 00
OCOOEHHOCTSIX U OCHOBHBIX ATanax €€ UCTOPUUYECKOTO pa3BUTHSI; BBEACHUE CTYI€HTOB B KPYT
HCTOPUYECKHX IPOOJIeM, CBSI3aHHBIX ¢ 001acThio Oyayiei npodeccuoHalbHON
JESTEIbHOCTH.

2. B pesyabrare wu3y4eHHsi UCHHUIUVIMHBI O0y4YawIUMIiCS 1O NporpamMmme
O0akajiaBpuaTa J0JI/KeH:
Obnadams CIENYIOUTUMA 00WeKY1bMYPHbIMU KOMIICTCHITUSIMH:
- CIIOCOOHOCTBIO aHAJIM3UPOBATh OCHOBHBIE 3Tallbl M 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHs 001IecTBa A1 GopMuUpoBaHus rpaxaanckoi mosummu (OK-2);
- cIOCOOHOCTBbIO pPabOTaTh B KOJUJIEKTUBE, TOJEPAHTHO BOCIPUHUMATh COLIMAJIbHBIE,
ITHUYECKUE, KOH(PECCHOHANBHBIC U KyIbTypHbIe pasnnuus (OK-6).

3nams:

- OCHOBHBIE HalPaBJIEHHUs, TPOOIEMbI U METO/IbI UCTOPHUUECKON HAYKH;

- OCHOBHBIE JTallbl M KJIIOYEBBIE COOBITHS HCTOpuM Poccum m mmpa; 0COOEHHOCTH
pPasBUTHSI POCCUIMCKOIO TOCYAapCTBa, BBIJAIOIIMXCS JesTeled OTedecTBEHHONW M BceoOuien
UCTOpUHU.

Ymemu:

- COOTHOCHTH OOIIME WCTOPHUYECKUE TMPOLECCHl W OTAETbHbIE (DAKTHI, BBIBIATH
CYLIECTBEHHBIE YEPThl MCTOPUYECKUX IPOLECCOB, SBJIEHUH M COOBITUH; aHaIM3MPOBATH
COLMAIbHO-3HAYMMBIE TTPOOIIEMBI;

- (¢opMynIMpoBaTh M apryMEHTHPOBAHO OTCTauBaTh COOCTBEHHYIO MO3MILHIO IO
pa3IMYHBIM MPOOIEMaM HCTOPHH.

Braoemy:

- IpeCTaBICHUSIMH 00 UCTOPUHU KaK HAyKe, €€ MECTE B CUCTEME I'YMaHUTAapPHOI'O 3HAHUS;
- IPEJICTaBICHUSIMUA 00 OCHOBHBIX 3Talax B UCTOPUU YEIOBEUYECTBA U UX XPOHOJIOTUH;
- KaTeropuaabHO-MOHITUWHBIM arapaToM U3y4aeMoil THCIUIUIMHBI;
- HaBbIKaMH aHAJIN3a HCTOPUYECKUX HCTOUHUKOB.
3 Kpartkoe conep:kanue JMCIUIIIHHBI.

Moayas 1. Hcropus B cucTeMe CONHMATbHO-TYMAHHUTAPHBIX HayK. OCHOBBI
METOJ0JIOTUH HCTOPHYECKON HayKH. OCO0EHHOCTH CTAHOBJICHUSI TOCYAAPCTBEHHOCTH B
Poccnu. Mecto ucropuu B cucreMe Hayk. IIpenMer ucropuueckoi Hayku. Ponb teopuu B
no3HaHuu nponutoro. CymHOCTb, (GOpMBbI, PYHKIIMH HUCTOPHUYECKOro 3HaHus. VMcTouHuku mo
OTEYECTBEHHOM HCTOpuHM, MX Kiaccuukanus. Hctopus Poccum — HeoTbemsemas 4YacTh
BCEMUPHON UCTOPHH; 00111ee 1 0COOEHHOE B HCTOPUYECKOM Pa3BUTHUU.

Havano poccuiickoii rocynapctBeHHOCTH. KwueBckas Pycb. OTHOKynbTypHBIE U
COLIMAIBHO-TIOJIMTUYECKHUE MPOLIECCHI CTAHOBIICHHUSI POCCHUMCKOM rocyaapcTBeHHOCTH. [IpunsTue
xpuctuanctBa. Pycckue 3emmm B XII — nawane XVI BB. OOpazoBanue Poccuiickoro
rocyJapcTBa, ero uctopudyeckoe 3nauenue. Poccus B cepequne XVI — XVII Ba.

Moayasb 2. Poccniickas umnepust B XVII1- nauane XX B. Poccuiickoe rocyaapcTso B
XVIII Beke — Beke mojnepHu3anuu U npocsemienus. Pedopmsr Ilerpa I kak mepBas mombITKa
MOJIepHU3aluK CTpaHbl, e€ ocobeHHocTH. DopmupoBanue Poccuiickoit umnepun. OCHOBHBIE
HAIpaBJIEHUSI «EBpOIMEU3alM» CTpaHbl. OBOJIOLUSA COLMAIBHOW CTPYKTYphl 0OIIECTBa.
Hansuenmee pacmmpenue rpanull Poccmiickoir umnepuu.  Poccus B XIX  cronerum.
[TpompinienHsnii nepeBopoT B EBpone n Poccuu: obmiee n ocobeHHoe. Baxkneime ycioBus
nepexoaa Poccun K MHAYCTpHAIBHOMY OOIIECTBY — peIIEHHE KPECThSIHCKOrOo BONpOca U
OTpaHMYEHUE caMmoJepKaBus. JIUTENbHOCTh, HENMOCIEAOBATENBHOCTh, HUKIHNYHOCTD IMpoIecca
OypxxyazHoro pedopmupoBanus. Ponb cyObeKTHBHOTO (pakTopa B MPEOJOJECHUU OTCTaBaHMA.
Pedopmbr XIX Beka, nx 3HaueHue. OOuiecTBeHHble ABrkeHus B XIX Beke.



Poccus B Hauane XX Beka (1900 — 1917rr.). OcoO0eHHOCTH COLMATBHO-IPKOHOMUYECKOTO
pasButusi Poccum B Hawame XX Beka. OOBEKTHMBHas TOTPEOHOCTh WHIYCTPHUATBHON
mozaepuuzanuu Poccuu. CooTHomeHue noiutudyeckux cuwi B Poccun B Hawane XX Beka.
Hapacranue «kpusuca camogepxaBusi. IlepBas poccuiickas peBomtonusi. OOpazoBaHue
nonuTUYecKux mnaptuil. l'ocymapcrBeHHas nayma Hadasia XX BeKa Kak MEPBBIA  OMBIT
poccuiickoro napiaamentapuzMa. CToJbIMHCKAs arpapHas pedopma. [lepsast MupoBast BoiiHa 1
yuactue B Heill Poccun. ®eBpanbckas peomouus 1917r. u KopeHHbIE H3MEHEHUS B
MOJIMTUYECKOU KU3HU CTPAHBI.

Mopayasb 3. OT cOBeTCKOro rocyiapcrsa Kk coppemennoi Poccun.

dopMupoBaHrE U CYIIHOCTh coBeTckoro crpost (1917-1991rr.). IloaroroBka m mobena
OxTs10ppCcKOr0 BOOpY:keHHOTO BoccTanusi B Ilerporpane. II Beepoccuiickuii cve3n CoBeToB u
€ro peueHusi. JKOHOMHYECKas U COIMalibHas MOJIUTUKA OOJBLIEBUKOB. ['paskaHCKas BOWHA U
uHocTpaHHas uHTepBeHnms. Cynp6a u 3Hadenwme HOIla. YTBepkneHue OIHONAPTHIHOMN
nosmtraeckoi cuctembl. ObpazoBanne CCCP. [Tonmutrueckas 6opb0a B apTHH U TOCYIapCTRBE.
CCCP B roas! nepBbix msaTwiieTok (koner 20-x rr. — 30-e rr.). @opMupoBaHue pexxuMa JUIHON
Bractu CranvHa W KOMaHAHO-aJMUHHUCTPATUBHOM CHCTEMBI YIPABICHUS TOCYAAPCTBOM.
Buemnsis momutuka CCCP B 20-30-e rr. CCCP Bo BTOpOii MupoBOW W Benmkoi
OreuecTBeHHON BOMHE. MI3MeHEHNE COOTHOILIECHUS CUJI B MUPE NIOC]I€ BTOPOW MUPOBOM BOMHBI.
Havano «xonoanoit BoiHbI». TpyaHoctu mnocieBoeHHoro pa3Butus CCCP. VikecroueHue
MOJIMTUYECKOTO  pPEeKMMa W UACOJNOrHYeckoro  KoHTpois. [lombiTku  OOHOBIEHUS
«rocyaapctBeHHOro counanuzMa». XX cbe3g KIICC u ocyxzaenue Kynpra au4HocTH CTaiuHa.
«OrtTenenby B AyXOBHOU cepe. DkoHomHueckue pedopMbl cepeanHbl 60-X ro/10B, TPUYUHBI
UX He3aBeplleHHOCTU. HapacTtaHue Kpu3HCHBIX SIBIEHMH B COBETCKOM oOmectBe B 70-¢ —
cepenune 80-x rogoB. Buemnss nonutuka CCCP B koH1e 60-x Hadane 80-X IT.: OT pa3psaku K
000CTpEeHUI0 MEXIyHAapoaHOH oOctaHoBkH. «llepecTpoiika»: CyIIHOCTh, IIETH, 3aJ]ayH,
OCHOBHBIE 3Tanbl, pe3yiabTatsl. Pacmang CCCP. O6pazoBanue CHI'.

CraHoBieHHE HOBOM poccuiickoil rocyaapctBeHHocTd (¢ 1991- mo Hacrosiiee Bpems).
JInbepanbHas KOHUENIMS pOCCHMiCKMX pedopMm: mepexod K pbIHKY, (GOpMUPOBaHUE
rpakaaHckoro oOmiecTBa W MpaBoBOro rocyaapctBa. «llloxoBas Tepamusi» 3KOHOMHUYECKHX
pepopm B Hawame 90-x romoB. Kouctutymus Poccwmiickoit  ®Denmeparuu  1993r.
MexHanuoHanbHble oTHOLIEHUs. [lonnTuyeckue mapTuu M oOLIECTBEHHbIE ABMXKEHUS Poccun
Ha coBpeMeHHOM »otane. Poccus Ha mytm MoaepHuszauuu. Poccus B cucreme MHpPOBOM
HSKOHOMHUKH U MEXIYHAPOJHBIX CBSI3EH.

4. O0beM y4eOHOH JUCHUILIMHBI

Bunaer yue6HOM paboThI B 3agerHbIX B akanem.
€IMHUIIAX yacax
O01as TpyA10eMKOCTh JUCHUIIIUHBI 110 Y4e0HOMY IUIAHY 4 144
KonTaktHas padora (KP): 1,3 48
Jlexmm (Jlek) 0,9 32
[Tpaktuyeckue 3anstus (I13) 0,4 16
CamocrositesbHas padora (CP): 1,7 60
[ToaroToBKa K KOHTPOJIBHBIM paboTaM 0,3 10
Pedepar / acce 0,6 20
CaMoCTOSITETbHOE N3YYeHUE TUCIMILIUHBI 0,8 30
Bua KOHTpOJIs: IK3aMeH 1 36
IloaroroBka K 3K3aMeHy 35.6
KonTakTHas aTTecranus 0.4
Buzsl yaeOHOM paboThI B 3agerHbIX B acrp.
€IMHUIIAX qacax
O0mas TpyA0eMKOCTb JUCIUILIUHBI 10 Y4eOHOMY 4 108
IJIAHY
KonTaktHas padora (KP): 1,3 36




Jlexmm (Jlek) 0,9 24
[Ipaktuueckue 3austus (113) 0,4 12
CamocrositesibHas padora (CP): 1,7 45
[TonroroBKa K KOHTPOJIBHBIM paboTaM 0,3 7,5
Pedepar, rcce 0,6 15
CaMoCTOsTETbHOE N3YYCHUE TUCIIUILIUNHBI 0,8 22,5
Bua KoHTpOJIAA: 3K3aMeH 1 27
IToaroroBka K 3K3amMeHy 26.7
| KonrakTHas arTecranus 03 |
AHHOTaIUs padoyeil MporpaMMbl TUCHUILIMHBI «PHU3nUecKkasi KyJbTypa U CIIOPT»
(b1.5.4.)

1 Heap AUCHMIUIMHBI - OBJAJCHUE METOJOJIOTHMEH HAyYHOrO IMO3HAHMS (PU3HUECKOU
KyJIbTYpbl M CIOpTa; CHCTEMOM IPAKTUUYECKUX YMEHUH U HaBBIKOB, OOECIEUMBAIOIINX
COBEpIICHCTBOBAHUE MCUXO(MU3UUECKUX CIIOCOOHOCTEH; pa3BUTHE CIIOCOOHOCTEH MCIOIB30BATh
pasHooOpa3Hble (GOpMBI (U3NYECKON KyJIbTYPHI, CIOpTAa M TypuU3Ma ISl COXPAaHCHHS U
VKpEIJIEHUSI CBOErO 370pPOBbS U 3[0POBbS CBOMX OJIM3KUX B TOBCEIHEBHOW >KM3HU U
npoeCCHOHATFHOMN NIeITeTbHOCTH; (POpMUPOBaHIE MOTHUBAIIMOHHO-IIEHHOCTHOTO OTHOILICHHS K
buznyeckoil KynbType, (GU3MUYeCKOMYy COBEPIICHCTBOBAHUIO U CAMOBOCIIUTAHUIO, YCTAHOBKA HA
3/10pOBBIil 00pa3 KU3HU.

2 B pe3yabrare MH3yYeHUs] AUCHUILVIMHBI O0y4YalIIMIICA 1O MporpamMmme
0akajiaBpuaTa J10JI/KeH:

Obaaoams crnenyomumMu o0mekynsTypHbiMU (OK) koMneTeHIusIMu:

—  CIIOCOOHOCTBIO K caMmoopranu3anuu u camoodpaszosanuto (OK-7);

— CIIOCOOHOCTBIO HCIIONIB30BaTh METOABI M CPEACTBA (PU3MUECKOH KYyIBTYpBI IS
o0ecriedeHust TIOJIHOICHHOM COIMAaNbHOM U npodeccronanbHoi aestensHoctu (OK-8).

3namy:

—  Hay4YHO-TIPAaKTUYECKHE OCHOBBI (PM3UUECKON KYJIbTYpHI U CIIOPTA;

—  COUHaJIbHO-OMOJIOTMYECKHE OCHOBBI (PU3NUYECKOM KYIbTYPHI U CIOPTA;

— BIMSIHUE O3JIOPOBUTENBHBIX CHUCTEM (DPU3MYECKOrO BOCHUTAHUS HA YKpEIUIEHUE
3/10pOBbsI, MPOGUIAKTUKY MPO(ECCHOHATBHBIX 3a00JI€BaHUI U BPEAHBIX MPUBBIUEK;

- CHOCOOBI  KOHTPOJS W OLUEHKH (PU3NYECKOro pPa3BUTUS U (U3NUYECKOU
MOJIFOTOBJIIEHHOCTH;

— MpaBHJia ¥ CIIOCOOBI TNIAHUPOBAHUS MHAWBHUIYATbHBIX 3aHATHI Pa3iIMuHON 1eIeBOn
HaIlpaBJIECHHOCTH;

- UCTOPUIO (DU3MUECKON KYNbTYpbl M CHOpPTA, UMETh MPEACTABIEHHWE O 3HAUMMBbIX
CIIOPTUBHBIX COOBITHSIX HE TOJBKO CBOEM CTpaHbl, HO W MHPOBOIO YPOBHS; BaKHEHIIne
JOCTHKEHUS B 00J1aCTH CIIOPTa;

- crioptuBHbie Tpaguuun MXTHU-PXTY um. JI.1. Menaeneesa, IOMHUTh O MOJABUTax
CIIOPTCMEHOB B rofibl Bennkoit oreuecTBeHHOM BOWHBI 1941-1945 rr.

Ymemy:

—  CaMOCTOSITENIbHO 3aHMUMAThCs (PU3NUECKON KYJIBTYPOH U CIIOPTOM;

- OCYILECTBIISAITh CAMOKOHTPOJIb 32 COCTOSHHEM CBOEr0 OpraHu3Ma U CcOONI0JATh
NpaBUiIa TUTUEHBI U TEXHUKU 0€30MacHOCTH;

— OCYIIECTBIISITh TBOPYECKOE COTPYAHHUYECTBO B KOJUIEKTUBHBIX (opMax 3aHATHH
buznyecKoil KyJabTypol U CIOPTOM.

Bnaoems:

— CPEICTBAMU U METOAAMM YKPEIUICHHUS WHAWBHIYaJbHOTO 3/I0POBbS, (PU3NYECKOTO
CaMOCOBEPILIEHCTBOBAHMS;

- JOJDKHBIM ~ YPOBHEM  (PM3WYECKOM  IMOJTOTOBJICHHOCTH, HEOOXOAMMBIM  JUIS
Ka4eCTBEHHOT'0 YCBOCHHUS MPO(ECCHOHABHBIX YMEHUI U HaBBIKOB B ITpoliecce 00yueHHs B BY3€,
JUIs o0ecIieueHusl TOJTHONICGHHON COINHAIIbHOW W TPO(ECCHOHATBHON NESITeIbHOCTH TOCIe



OKOHYaHHUs y4eOHOTO 3aBEJICHHUS.

3 Kpartkoe coaep:xkaHue TUCHUILIHHBI

Jucuumnuza (Moxynu) 1o «®u3nuecKkoil KylbType U CHOPTY» pEalU3ylOTCs B paMKax
6a3oBoit yactu bioka 1 «Jluctumimas! (MOIYIH )» TporpaMMbl OakajiaBpuara B o0beme 72 akaj.
qacoB Win 54 acTp. 4. (2 3a4eTHBIC €AUHHUILIBI) TIPH 0UHOU Popme 00yYeHUs.

[TporpaMMma paccunTaHa Ha U3y4YCHHE JUCIMILIAHBI B TCYCHHE JBYX CEMECTPOB (IIEPBOTO H
IIECTOTO).

Pa3zgenpl fMcOMIVIMHLI 4 BUALI 3aHATHA

Monyib Haszsanue moyist Bcero, Yacos
akan. lex MII3 [MII®IT KP
yacax
1. [Ipenmer «®Puznueckas KynbTypa u 18 2 6 9 1
criopt». Uctopust ®KuC
2 OCHOBBI 3/T0POBOTO 00pa3a KU3HU 18 2 6 9 1
(30XK)
3 buonorudeckne 0CHOBBI (PU3NIECKON 18 2 6 1
KYJIBTYpBI U CIIOPTa 9
4 [IpodeccronanbHO-TIPUKIIAIHAS 18 2 6 9 1
(dbusnueckas KylbTypa u CIOPT
Bcero uyacosn 72 8p4 36 4
Monyib Haszeanue monyins Bcero, YacoB
actp. Vlex MII3  [IIPIT | KP
yacax
1. [Tpenmer «®usnyeckas kynprypau (13,5 1,5 4.5 6,75 0,75
cnopt». Mctopus ®KuC
2 OCHOBBI 37TOPOBOTO 00pa3a KU3HU 13,5 1,5 4.5 6,75 0,75
(30XK)
3 buonornueckne ocHOBHI pu3uveckor (13,5 1,5 4.5 6,75 0,75
KYJIBTYpBI U CTIOPTa
4 [TpodeccrnonambsHO-IPUKIIATHAS 13,5 1,5 4.5 6,75 0,75
dbuznyeckas KynbTypa u CopT
Bcero uacos 54 6[18 27 3

Kaxaplii Moay/ib nporpaMMbl HMeeT CTPYKTYPY:
- JICKIMH WJIN TEOPETHYECKUN pa3aen;
- MPaKTUYECKUI pazfien, COCTOMT H3: METOAMKO-TpakTHueckux 3aHaTuii (MII3) u yuebHo-
TPEHUPOBOYHBIX 3aHATUH (ITpodeccroHalbHO-TIpUKIaAHast pusndeckas noaroroska, [1I1DII);
- KoHTponbHBIH pa3aen (KP).

Teoperuueckunii pasgesa GopMHUPYET CHUCTEMY HAYyYHO-TIPAKTUYECKUX U CICIIHATBHBIX
3HaHUHM, HEOOXOAMMBIX /s TOHUMAaHHUS MOPUPOJHBIX U COLMAIBHBIX  IPOLIECCOB
(GyHKIIMOHUPOBaHUS (PU3MUECKON KYJIbTYphl OOIIECTBA M JUYHOCTH, YMEHMS UX aJalTUBHOTO
TBOPYECKOTO  MCIIOJB30BaHMS Ul JIMYHOCTHOTO M MPO(ECCHOHAIBHOTO  Pa3BUTHUS;
CaMOCOBEPILIEHCTBOBAHMS, OPTaHU3alMK 310pOBOr0 00pa3a *KHU3HU MPH BBHINOJIHEHUH Y4eOHOM,
po¢eCCHOHATBHON U COLMOKYIBTYPHOU JAESITETbHOCTH.

MeTtoauko-npakTuyecKue 3aHATHSA MPEIyCMaTPUBAIOT OCBOEHUE OCHOBHBIX METOJIOB U
cnoco0oB (opMUpPOBaHUA Y4eOHBIX, TPOPECCHOHATBHBIX M KU3HEHHBIX YMEHUH M HaBBIKOB
cpencTBaMu GU3MYECKOM KYIbTYpHI U CIIOPTA.

Ha MeToanko-npakTHYeCKUX 3aHIATHUIX YAENIEeTCS BHUMAHUE:

- OCHOBHBIM Mpo0JIeMaM CIIOPTUBHON TPEHHUPOBKHU;

- BIMAHUIO (PU3UYECKUX YIpakHEHHH Ha (popMupoBaHHe NpOPecCHOHATBHBIX KAaueCTB




OyayILIEro CnenuagucTa ¥ JMYHOCTH 3aHUMAIOILEroCs;

- BO3JCHCTBUIO CpeACTB (DU3MUECKOr0 BOCIUTAaHUS Ha OCHOBHBIE (DU3MOJOTHYECKHE
CUCTEMBI Y 3BE€HbsI ONIOPHO-ABUTaTEIBHOIO anllapaTa 3aHUMAIOLIETroCs;

- BOIIpOCaM IPOBECHHS COPEeBHOBAaHUI (IIpaBHia COPEBHOBAHUI, CHUCTEMA PO3bITPHILICH,
ompezeneHue nodeaureneit, 000pya0BaHNE U HHBEHTAPH ).

IIpodeccuoHaIbHO-IPUKJIAHAST MOATOTOBKA TPOBOAUTCA C Y4eTOM Oymymiei
npodeCCHOHATIBLHOMN IeITETLHOCTH CTY/ICHTA.

Y4eOHO-TPEHUPOBOYHBIE 3aHATUS Oa3UPYIOTCS HA MIMPOKOM HCIIOJIb30BAHUU
TEOPETUYECKUX 3HAHUN M METOIUYECKUX YMEHHH, Ha MPUMEHEHUH DPAa3HOOOPA3HBIX CPEICTB
busznyeckoil  KylabTYpbl, CIHOPTHBHOW U  Npo¢decCHOHATbHO-IPUKIATHON  (hU3HUecKOit
MOJTOTOBKU CTYJ€HTOB.

KonTtpoabnblii pa3aen. Kpurepuem ycHnemHOCTH OCBOEHHUS yueOHOro Mmarepuana
SBIISICTCS OLIEHKA IPEroJaBaTeNs, YUYUTHIBAIOIIAS pecYIApHOCIb NOCeujeHUus 0013amenbHbIX
VueOHbIX ~ 3aHAmMUL, 3HAHUW TEOPETHYECKOro pasfena MporpaMMbl U BBIINOJIHEHHE
YCTQHOBJICHHBIX Ha JAHHBI CEMECTp KOHTPOJBHBIX TECTOB oO0meld (usnyeckod u
TEOPETHUYECKOW MOATOTOBKU ISl OTACNBHBIX TPYII Pa3jIN4YHONW CHOPTUBHOW HANPaBIEHHOCTH,
BXOJIUT B MPAKTUYECKUE 3aAHITHSL.

4 O0beM yueOHOH TUCHHMILINHBI

B B I \4
Bunsr yue6HOM paboThI 3aYETHBIX | aKaJieM. CEMECT | CeMecT
CTMHUTIAX gacax p p
O01as Tpy10eMKOCTh 2,0 712 1,0 1,0
AUCIHUILIUHBI 110 Y4eOHOMY ILIAHY 3.e/1. 3.e]1.
36 36
yac. yac.
KonTaktHas padora (KP): 2,0 72 36 36
Jlexumm (Jlek) 0,2 8 4 4
[Tpaktuyeckue 3anstus (I13) 1,8 64 32 32
Buja koHTpOJISi: 3a4eT / IK3aMeH 3auer 3ager 3ager
B I \4
. B actp.
Bunasr yue6HOM paboThI 3aYETHBIX qacax CEMECT | CeMecT
CIMHATIAX p p
O0mas Tpya10eMKOCTh 2,0 54 1,0 1,0
AUCIHUTLIUHBI 10 Y4e0HOMY TUIAHY 3.e/1. 3.e]l.
27 27
yac. yac.
Konrakthas patora (KP): 2,0 54 27 27
Jlexruu (JIek) 0,2 6 3 3
[Tpaktuueckue 3anstus (I13) 1,8 48 24 24
Buj koHTpoOJISA: 3a4eT / IK3aMeH 3auer 3auer 3auer

AHHOTanug padoyeil nporpammal Aucuuminabl «Maremaruka» (b1.B5)

1. ey u 32124 TUCHUNTIHHBI

Henb0 QUMCUMIUIMHBI SBISIETCS (QOPMHUPOBAHUE Yy CTYACHTOB CHCTEMBI OCHOBHBIX
MOHSATUM, UCHOJIb3YEMbIX JJI MOCTPOCHUS BRXKHEHIIMX MaTeMaTUYECKUX MOJENEH, U yMEHUs
HCITOJIH30BaTh MaTEMAaTUUECKHE METOIBI JIJISl OTIMCAHUS PA3TUYHBIX TPOIECCOB.

OCHOBHBIMH 33]a4aMU IMCUUIJIMHBI, PEIICHHE KOTOPBIX 00ECTIeUNBAET JOCTHKCHUE
LeJIH, SBISIOTCS:

- (dhopMupoBaHHE TOHUMAHUS 3HAYUMOCTH MAaTEMATHUECKON COCTABIISIFOIICH B
€CTECTBEHHOHAYYHOM 00pa30BaHUU OaKaiaBpa;

- 03HAKOMJIEHHE C CUCTEMOM MOHITHH, UCTIOIb3YEMBIX JIJIsl OMIMCAHUS BaXKHEHIIINX



MaTEMaTUYECKUX MOJENIEH U MaTEMATUYECKUX METO/IOB, U UX B3aUMOCBS3bIO;

- 03HaKOMJICHHE C IPUMEPAMH TPUMEHEHHSI MAaTEMaTUYECKUX MOJIEIEH U METOIOB;

- (dbopMHpOBaHKE HABBIKOB M YMEHUI MCIIOIB30BaHUS MAaTEMAaTHUECKUX MOJIENIEH U
MaTEMaTUYECKUX METO/I0B.

2. TpeOoBaHusl K pe3yJbTaTaM OCBOEHMS AU CHUTIIHHBI

W3yuenmne Kypca MaTeMaTHKU MPH MOATOTOBKE OakanaBpoB 1o HampasieHuro 18.03.02
OHepro- M pecypcocOeperaromuye Mpouecchl B XUMHYECKOM TEXHOJIOIMH, HEe(PTEeXUMHUH U
OMOTEXHOJIOTHH CIIOCOOCTBYET MPHOOPETEHUIO CIICAYIOIUX KOMITETECHITHH:

CIOCOOHOCTh HCIOJIb30BaTh OCHOBHBIC 3aKOHbl €CTECTBEHHOHAYYHbBIX JUCLMILIMH B
npoeCCUOHATIBHON  JEATENbHOCTH, MPUMEHSATh METOJIbl MAaTEeMaTHYeCKOro aHalu3a |
MO/ICJIUPOBaHHMsI, TCOPETUIECKOTO U dKCIIepUMeHTaIbHOTrO necnenoBanus (OI1K-2).

B pesyabTare n3yueHusi JMCUMIIMHBI CTYACHT 10JI7KEH::

3HATh:

- OCHOBBI mupQepeHIMaIbHOr0 M HMHTETPaJbHOIO  MCUUCIICHUS,
muddepeHINaTbHBIX YPaBHEHHUIH,

- MaTEeMaTUYECKUEe TEOPUM M METOHbI, JIeKAallMe B OCHOBE IIOCTPOEHUS
MaTEMaTHUYECKUX MOJEIIEH;

- OCHOBBI IPUMEHEHMSI MATEMAaTUUYECKUX MOJIETIEN U METOJI0B.

yMeThb:

- BbIOMpPAaTh MaTeMaTUYECKHE METOJIbl, IPUTOAHbIE JJs PELIeHHUs KOHKPETHOM
3aJa4H;

- HCIOJIb30BaTh MAaTEMaTHUYECKHE IOHATUS, METOAbl M MOJEIM JJs OIHCAHUS
pa3IM4YHBIX IIPOLECCOB;

- BBISIBJISITh MaTEMaTHMYECKUE 3aKOHOMEPHOCTH, JIEKAIUEe B OCHOBE KOHKPETHBIX
IIPOLIECCOB;

- HCIOJIb30BATh OCHOBHBIE METO/Ibl CTATUCTUYECKON 00pabOTKHU JaHHBIX;

- IIPUMEHSTh MaTEMaTUYECKUE 3HAHNUS HA MEKIUCLUIUINHAPHOM YPOBHE.

BIIA/IETh.

- OCHOBaMHU  (yHJAMEHTAJIbHbIX MaTeMaTUYeCKUX TEOpUH UM  HaBBIKaMU
MCIIOJIb30BAaHUsI MaTEMATUYECKOTO aIIapara;

- METOAAaMHU CTaTUCTHYECKON 00paboTKN HH(OpMAIUH.

3. KpaTkoe coep:xaHue AMCUHUIIUHBI:

1 CEMECTP

Beenenue.

[Ipenmer u metoasl MaTematuku. OnucaHue OCHOBHBIX pasnenoB Kypca. [IpaBuna u
TpeOOBaHUS MPHU U3YUEHUH Kypca.

DJIeMeHTBI aJaredpsl.

UucnoBele MHOXECTBa, KOMIUIEKCHbIe uucna. Omnpegenurenu II u III mopsiaxos.
BexTophl: OCHOBHBIE MOHATHUS, CKAJISIPHOE, BEKTOPHOE U CMELIAaHHOE NMPOU3BEIAECHHSI BEKTOPOB.
AHanuTHuecKas reoMeTpHs: IpsMas Ha INIOCKOCTH, KpuBble I mopsaka. Matpuusl: necTBus
HaJ MaTpUllaMH, MPUBEJCHUE K CTyleH4yaroMy Buay u Buay ['aycca. Panr marpuisl. OOpatHast
marpuiia. Teopema Kponekepa-Kanennu. Pemienune cucteM nMHEHHBIX —anreOpanyecKux
ypaBHeHUH. CoOcTBEHHbIE yncia u BekTopbl. KBagpaTtuunsie GopMBl.

Dynkuus ogHoi nepemenHoi. Ipenen pynkuun. HenpepoiBHOCTDL hyHKIUM.

Oynknua. CrocoOsl 3amanust GyHkiuu. [lpenen dyaknum B Touke. OZHOCTOPOHHHE
npeznensl. [Ipenenst Ha 6eckoHeyHOCTH. beckoHeuHO Masble 1 GeCKOHEUHO Ooblue (QyHKIUH,
WX CBOWCTBAa W B3anMHas cBs3b. CBoiicTBa mpenenoB. IlepBwlii M BTOpOW 3aMedaresibHbIE
npenensl. HempepblBHOCTE (QYHKIIMM B TOYKE M Ha mpomexyTke. CBolcTBa (yHKIMH,
HENpPEepBIBHBIX Ha oTpe3kax. Touku pa3pbiBa QYHKIMH U UX KJIacCUPUKALIUS.

JAudpdepennnanbHoe HCHUCAEHHE (PYHKIIUHM OJHOM NEepPEeMEHHOM.

[IpousBonHas ¢GyHKIUU, €e TeoMeTpUyYecKMid U MexaHudeckuil cmbicia. [Ipasuia
muddepennpoBanus. Tabnuua OCHOBHBIX Mpou3BoAHbBIX. Juddepenuman ¢ynkum, ero



OpUMEHEHU K TNPUOMIKEHHBIM — BbIUMCIEHUSM. HBapumaHTHOCTH  (OpPMBI  MEPBOTO
muddepennmana. IlpowsBogHas cnoxHoit ¢yHknuu. udbdepenuupyemMocts GyHKINH:
OlpeNeieHue, TEeOpeMbl O CBS3U JU(PPEPEeHINPYEMOCTH C  HEMPEPHIBHOCTBIO U C
CYIIIECTBOBaHHEM MPOU3BOIHON. OCHOBHBIE TeOopeMbl AU depeHInaIbHOro ncuncieHus: Pos,
Jlarpamxka, Komm. IlpaBuno Jlomurans (packpbeitue HeomnpeneneHHocrer). IlpousBoanbie
BBICIIUX MOPsAKOB. JIoKanbHBINH SKcTpeMyM ¢GyHKIMH. HeoOxoauMble U JOCTATOYHBIE YCIOBHS
skcTpemyMa. [IpaBuno umccinenoBanus (yHKIMH Ha MOHOTOHHOCTh M SKCTpeMyM. lIpu3naku
BBIMYKJIOCTU U BOrHYTOCTH (yHKIMHU. Touku nepernda. Heodxoaumoe u JOCTaTOYHOE YCIOBHS
nepern6a. AcuMNTOTH (YHKIHMHM, HMX BHIbl M CHOCOOBI HaxoxaeHus. OOmas cxema
uccienoBanus PyHKIUNA, TOCTPOEHUE X I'padUKOB.

HNHTerpajbHoe ucuncieHue GyHKIUN 0OJHON NepeMeHHOM.

[TepBooOpasnas ¢ynkuus. HeompeneneHHbI WHTErpal W ero cpoiicTBa. Tabimia
OCHOBHBIX HHTErpajioB. MeTonbl HHTErPUPOBAaHUS: HEIOCPEICTBEHHOE HWHTEIPUPOBAHMUE,
MHTErPUPOBAHUE T0JICTAHOBKOM, HHTEIPUPOBAHUE T10 YacTsAM. MHTerpupoBanue pauroHaibHbIX
npobeit. MHTErpupoBaHre HEKOTOPHIX HPPALMOHATBHBIX U TPUTOHOMETPUYECKHX (DYHKITHIA.
OrnpenenieHHbI UHTETpall, €r0 TeOMETpUYeCKuid cMbica. CBOMCTBA ONPENEIEHHOIO MHTErpaa.
®opmyna Hprorona-JleitOnuma. Teopema o cpeaHeM 3HAYCHUH. 3aMeHa TIEPEMEHHOM U
WHTETPUPOBAHUE II0 YACTAM B OmpelneiaeHHOM wuHTerpaie. [lpuioxkeHus omnpeneneHHOro
MHTETpajla K BBIYMCICHUIO IJIowaaen miockux ¢uryp. IloHsaTue HecOOCTBEHHBIX MHTEIPAjOB:
ONpeJIeJICHUs, CBOMCTBA, METO/Ibl BEIUUCIICHUS.

2 CEMECTP

JAunddepenmmanbHoe ucunciaeHne (QYHKIMM HECKOJbKUX IePeMEHHbIX. JJIeMEeHThI
TEOPHH IO,

OyHKIMKM ABYX U 0oJiee MEPEMEHHBIX: OIpe/eseHHe, 00JacTh OMmpeleNeHus, 00JIacTh
U3MEHEHHUs, TeOMEeTpUYEeCcKass WHTeprpeTanus, JuHUU ypoBHA. llpenen ¢yHkuuu B TOUKe.
YactHele mpou3BOAHbIE (HAa mpuMmepe (QyHKIMHU JBYX mepeMeHHbIX). [duddepeHunpyemMocTsb
(GYHKIMU HECKOJIBKHX TepeMeHHbIX. JloctaTtounsle ycnmoBus auddepenuupyemoctu. [TomHas
npousBogHas. [IpousBonnas cinoxuoit ¢yukiuu. [lomuenii muddepennnan. MHBapuaHTHOCTH
nonHoro  auddepeHnuana.  AHAUIMUTHYECKHH  Tpu3Hak  mojgHoro  auddepennmana.
Huddepenumrpoanue (QyHKIUMM OAHOM M JABYX NEPEMEHHBIX, 3aJaHHOW HesBHO. YacTHble
IPOU3BOJHBIE M TOJHBIE Au(QepeHinansl BBICIIMX MOpsSAKoB. Teopema o0 paBeHCTBE
CMELIaHHbIX MPOU3BOAHBIX (11 (YHKIMH JBYX IepeMeHHBIX). JIOKaldbHbIE SKCTPEMYMBbI
(GYHKIMM JBYX NEPEMEHHBIX: HEOOXOAMMOE M JIOCTaTOUYHOE YCIIOBHUSI IKCTpeMyMa. Y CIOBHBIM
IKCTpeMyM (MeTon MHOkuUTenel Jlarpanxka). HanOonbliee n HauMeHbIee 3HaueHUue PYHKIUHU B
3aMKHYTOM oOjactu. OcHOBHBIE MOHATUS Teopuu moisd. CkanspHoe moise. IToBepxHocTu u
auHUM ypoBHs. IIpomsBogHas 1o HampaBileHUIO. ['pagueHT CKaJspHOIO IOJsl U €ro CBOWCTBA.
Bekropnoe none. uBeprenmus mossi. Porop nomnst. CBsizh MEXy TPAAUEHTOM M MPOU3BOTHON
10 HaIIPaBJICHUIO.

KpaTHble uHTErpaJbl.

JIBOVHOW HHTErpaj: ONpeAciIeHUEe, T€OMETPUYECKUM CMBICI, CBOWCTBA. BbluucieHue
JIBOMHOTO MHTETpajia B JIE€KapTOBOM M NOJIAPHOM cucreMax koopauHaT MHrerpan Ilyaccona.
TpolHON MHTErpall: ONpeAcIIeHUE, T€OMETPUUECKUI CMBICII, CBOWCTBA. BhIuKciieHHEe TPOMHOTO
uHTerpana. [Ipuioxenus ABOMHOIO U TPOMHOTO MHTETPAJIOB.

KpuBosmHeiiHbIe 1 TOBEPXHOCTHbIC HHTEIPAJIbI.

KpuBonmHelHHBI MHTETpaJl 1O KOOPAMHATAM: OIpPENENIEHHE, CBOWMCTBA, BBIYMCIICHHE.
Pa6ora B cunoBom nosie. @opmyna I'puna. KpuBonuHeiHble MHTErpasibl, HE 3aBUCSIIUE OT MyTH
uHTerpupoBanus. [lotenunansHas QyHKUUMSA, MOTEeHIHAIbHOE ToJie. [ToHsITHE MOBEPXHOCTHOTO
uHTerpana. Ilorok Bekropa yepe3 nmosepxHocTh. Teopema [Maycca-Octporpanckoro. @opmyna
Crokca.



3 CEMECTP

JAnddepennuaibubie ypaBHEeHHUS EPBOr0 MOPSIAKA.

Huddepenunanbaple  ypaBHEHHUS: TOPSJIOK, pPELICHHWE, TEOpeMa CYIIECTBOBAHUSA U
€UHCTBEHHOCTU peweHusd. 3anaya Komm. YpaBHEHUs C pa3IensiolIUMUCS I[EPEMEHHBIMU.
Opnnoponubie nuddepennmanbapie ypaBHeHus. Jluneinble muddepeHnranbHbie  YpaBHEHUS
MEPBOrO MOPAIKA. YpaBHEHHUA B MOJHBIX Auddepennnanax. HTerpupyomui MHOKUTENb.

Juddepenunanbable ypaBHeHHs] BTOPOT0 U N-To MOPSAKA.

Juddepenunanbable ypaBHEHHUS BTOPOTO MOPSAKA, TOMYCKAIOIINE MOHKEHUE MOPSIKA.
Jluneitapie quddepeHnraIbHbie YpaBHEHHS BTOporo nopsiaka. CpoiicTBa pemeHui. JIlnneliHnas
He3aBUCUMOCTh (pyHKIuH. Onpenenutens Bporckoro. CTpykrypa 001ero pemeHus JHHEHHOTO
muddepeHaIbHbple  ypaBHEHUS BTOPOTro mopsaka. PyHAaMeHTalbHas CUCTEMa pEIIeHH.
Jluneitnble ogHOponHbIe AU depeHIaTbHble YPAaBHEHUSI BTOPOTO MOPSIKa C MOCTOSHHBIMU
Kod(pduumeHTamMu: nocrpoeHue odmero pemenus. Meron Ditnepa. JInHelHble HEOTHOPOTHBIE
nuddepeHnraIbHbIe YpaBHEHUS BTOPOTO MOPSIAKA C TOCTOSHHBIMU K03 dunnentamu. Odiee u
YaCcTHOE PELICHUs HEOJAHOPOIHBIX ypaBHeHUH. JInneitnbie nuddepeHnnanbubpie ypaBHEHHS N-TO
MOpsAZIKA: CBOMCTBA PEIICHUN, TEOpeMbl O CTPYKType OOIIEro peuieHusi, METOJ BapHalluh
nocTossHHBIX. JluHelHsle auddepeHnnanbHpie ypaBHEHHS N-TO MOPSAKA C MOCTOSHHBIMU
KodddumeHTaMu. AJTOPUTM MOCTPOCHUS OOIIETO PEIIeHHUS.

Cucrembl 1u¢depeHINATBHBIX YPABHEHHIA.

Cucremsl auddepeHnnaibHbIX YpaBHEHUH MEPBOrO MOPsIKa: OOIIHe MOHITHS, TeopemMa
CYLIECTBOBaHMSI WM €IMHCTBEHHOCTH  ofbmero  pemeHus.  CuCTeMbl  JIMHEHHBIX
muddepeHIIMaNbHBIX YpaBHEHUI MEpPBOro MOPSAIKA: WHTETPUPOBAHUE METOJOM HCKIIOYECHHUS.
Cucrembl TuHEHHBIX Aud(epeHInaNbHbIX YPaBHEHUH MEPBOrO MOPSAKA: CBOMCTBA PEUICHHH,
TEOPEMBI O CTPYKType OOILEro pemieHus, MeToj Bapraluyu NOCTOSHHBIX. CHUCTEMBbI JIMHEHHBIX
OMHOPOJHBIX WM  HEOJHOPOIHBIX JU((EepeHIUANBHBIX  ypaBHEHUH C  TOCTOSHHBIMHU
kodpuimeHTaMu. OJIEeMEHThl TEOpPUU YCTOWYMBOCTH. METOObl YHCIEHHOTO pPELIeHUS
Qg depeHraIbHbIX ypaBHEHUH.

YucaoBble 1 PYHKIMOHAJIBbHbIC PAABI.

UYucnoBble psAbl: OCHOBHBIE IOHSTHS, CBOMCTBA CXOISALIMXCA PSIIOB, HEOOXOIMMBIH
IIpU3HAK CXOAUMOCTH. ['apmonmueckuil psia. Psner dupuxie. [Ipu3zHaku cpaBHEHUs psoB C
MOJIOKUTENbHBIMU uieHaMHu. [IpusHak JlanamOepa. MHTerpanbHbIil U paguKaabHbIA HPU3HAKU
Kommu. 3Hakouepenyromuecss psaabl: npusHak JleiiOHuna. 3HakonepeMeHHbIE pPsIbl: MOHATHUS
aOCONIOTHOW M YCJIOBHOM CXOJUMOCTH, NpHU3HAK aOCOJIIOTHOW CXOJMMOCTH, CBOMCTBA
a0COJIIOTHO U YCIIOBHO CXOJSIIUXCS PSIOB.

OyHKIMOHAIbHBIE PSI/IbI: OCHOBHBIE MOHATHUS, 00JacTh CXOAUMOCTH. CTENeHHbIE PSI/IbL:
panuyc, MHTepBaj, o0jacTb cxoauMocTu. CBoiicTBa cTenmeHHbIX psnoB. Panel Teiinmopa u
MakinopeHa: CBOWCTBa, YCJIOBHE CXOAUMOCTH pAJa K MCXOAHOM (YHKUIMH, OCHOBHBIE
pasnoxxeHus. Pasnoxenue QyHKuuu B psa MakiiopeHa C MOMOIIbIO OCHOBHBIX Pa3lIOKEHU.
I'maBHOe 3HaueHue (yHkuMHU. OKBUBaJeHTHbIe (yHKUMU. [Ipumenenue psnoB Teinopa u
MaksopeHa Ji1sl BBIYMCIIEHUS IIPEIENIOB.

3akniouenue.Vcnionb30BaHNE MATEMATUYECKUX METO/I0B B IPAKTHUECKOH J1€ATEIbHOCTH.

4. O0beM y4eOHOH JUCHHUIIMHBI

Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Butel yueoHoii paboTsl 3a4. en./ 3a4. en./ 3au. ex./ 3a4. en./
aK.yac aK.yac aK.yac aK.yac
e 15/540 5/180 4/144 6/216
AUCHMILJIMHBI 0 Y4eOHOMY IJIaHY
KonTaktHas padora (KP): 5,3/192 1,77/64 1,77/64 1,77/64
Jlexnuu (JIek) 2,65/96 0,88/32 0,88/32 0,88/32
[TpakTnueckue sansatusa (I13) 2,65/96 0,88/32 0,88/32 0,88/32




CamocrosiTenbHast padora (CP): 7,7/276 2,23/80 2,23/80 3,24/116
CamocTosiTeIbHOE U3YUECHHE 80 798 116
pa3/IeI0B TUCIIUILUTMHBI 77 275.8
KoHTakTHas caMOCTOSATEIbHAS ! 0.2 i 0.2 i
pabora '
Bua xonTpoJs: IK3aMeH- 3auer IK3aMeH-
IK3aMeH/3a4er 2/79 1/36 1/36
[ToAroToBKa K 9K3aMeHy 35.6 - 35.6
KonTakTHas arrecTanus 04 - 0.4
Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Bub1 yueoHoii padoTei 3a4. ex./ 3a4. ef./ 3a4. e./ 3a4. ef./
acTp.uac acTp.gac acTp.gac acTp.gac
AL WL IS 15/405 5/135 4/108 6/162
AUCHUTIHHBI 10 Y4eOHOMY ILIaHy
KonrakTnas padora (KP): 5,3/144 1,77/48 1,77/48 1,77/48
Jlexuuu (JIek) 2,65/72 0,88/24 0,88/24 0,88/24
[IpakTnueckue sanatus (I13) 2,65/72 0,88/24 0,88/24 0,88/24
CamocrosiTesibHasi padora (CP): 7,71207 2,23/60 2,23/60 3,24/87
CaMOCTOSITEeIbHOE U3yICHHUE 206.85 60 59.85 87
pa3iesioB AUCIUILUINHBI
KonTakTHas caMocToATebHas 0.15 i 0.15 i
pabora
Bunx konTpoJn: JK3aMeH- 3aver 9K3aMeH-
IK3aMeH/3aqer 2/54 1/27 1/27
[ToAroToBKa K 9K3aMeHY 26.7 - 26.7
KoHTakTHas aTTecTanus 0.3 - 0.3

AHHoOTanus padouei nporpamMmmsl Jucuuininabl « Augopmaruka» (b1.56)

1. Heap AucuunaInHbl — GOPMUPOBAHUE Y CTYACHTOB YMEHUH U MPAKTHUECKUX HaBBIKOB
paboThl B KayecTBE I0JIb30BATEIEH MEPCOHANBHBIX KOMIIBIOTEPOB, pa3pabOTKU aIrOpPUTMOB

peumieHus 3a1ad4,

nporpaMMHupOBaHud Ha AJITOPUTMHYCCKOM  SA3BIKC,

HCIIOJIb3Y

cpeny

nporpaMMHupoOBaHusd, MPUMCHCHUS YUCIICHHBIX MCTOAOB IS PCUHICHUA MATEMAaTUYCCKUX 3alady,
paboThI ¢ MPOrPaMMHBIMU CPEACTBAMH U UCMOJIb30BaHUs IHTEpHET-TEXHOIOTUH.
o0yyamomuiicds N0 nporpamme

2. B pe3syabrare
0akajaBpHaTa JOJIKEH:

U3yYCHUSI AUCHUIIJIMHBI

o0sanaTh ciaenywiuumu odmenpodeccuonaibubiMu (OIIK) komnerenuuamm:

CIOCOOHOCTBIO pelIaTh CTaHAApPTHBIE 3a/Ja4d NMPO(ecCHOHANIBHOM NesATeNbHOCTH Ha
OCHOBe HH(OpMalMOHHON 1 OubnHuorpaduyeckoi KyabTyphl ¢ IpUMEHEHHEM HH(OPMAaIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHM W C YYeTOM OCHOBHBIX TpeOoBaHUI HH(OPMAIIMOHHOM

6e3omacuoctu (OITK-1);
3HATD:

— TEXHHYECKHE U IpOrpaMMHbIE CPECTBA pealn3aui HHPOPMAIIMOHHBIX TEXHOJIOTUH;

3a/1a4;
— SI3BIK IPOTPAMMUPOBAHNS;

— CTPYKTYPY JIOKaJIbHBIX U INI00ATBbHBIX KOMIIBIOTEPHBIX CETEH.

yMeTh:

OCHOBHBIC aJITOPUTMBbI THUIIOBBIX YHCJICHHBIX MCETOAOB PCHICHUA MATCMATHUYCCKUX




— paboTaTh B KaueCTBE MOJIH30BATENSI IEPCOHATILHOTO KOMITBIOTEPA;

— HCIIOJIB30BATh YUCIIEHHBIE METO/IbI [UIsl PEIICHNS MaTEMaTUYECKUX 3a1a4;

— HCIOJIB30BATh  S3BIK M CHCTEMY  IPOrpaMMHUpPOBaHUsA Il PEILEHUs
npodeCCHOHATIBHBIX 3aa4;

— paboTaTh C MPOrpaMMHBIMU CPEICTBAMH.

BJIA/IETh:

— MeToAaMu TIoucka U oOMeHa uH(popMmanued B TIJIOOANBHBIX M JIOKAJIbHBIX
KOMIIBIOTEPHBIX CETSX;

— TEXHUYECKHMHU M MPOTPAMMHBIMHU CPEICTBAMH 3aLIUTHI MH(pOpMAMU NpU padoTe C
KOMIIBIOTEPHBIMU CUCTEMaMHU.

3. Kpartkoe coagep:xaHue TUCHMILIUHBI:

Beenenne. Ilpenmer u 3amaum uHpopmaTuku. KpaTkue HCTOPHUYECKHE CBEICHUS.
Onucanune 0CHOBHBIX pa3fesoB Kypca. CTpyKTypa Kypca U IIpaBHJla PEUTHUHIOBOM CUCTEMBI.

Moayas 1. AnmapatHoe #W MNporpaMMHoe olecriedeHHe IEPCOHAJBHBIX
KOMIIBIOTEPOB.

Bunsl  xmaccudukammm kommbiotepoB. KomupoBanuwe wuHpopManmu. AmnmapatHo-
TEXHHYECKoe obecreueHue. ApPXUTEKTYpa COBPEMEHHBIX IEPCOHAIBHBIX KOMIIBIOTEPOB.
OyHKIMU onepanroHHbIX cucteM. Obecneuenune nuaTepgeiica moap3oBareis. ABTOMAaTHUECKUI
3anmyck. Opranuzanuss U oOciyxuBaHue (aillloBOH CTPYKTYpbl. YTNpaBieHHE YCTaHOBKOH,
UCIIOJIHEHUEM W YJAJCHUEM [PUIOKECHHNM. YIPABICHHE  aIlapaTHO-NPOrPaMMHBIMU
uHTepdeiicamu koMibrorepa. OCHOBHBIE CpPeJICTBA 00CTYKUBAHUS KOMIIBIOTEPA.

Onepanuonnas cucrema Windows. OcoGeHHOCTH pabOThl B O(PUCHBIX MPHUIOKECHHIX
Word, Excel, Access.

MopayJib 2. AJITOPUTMBI M 3JIeMEeHTapHOe IPOrpaMMHPOBaHMe.

Tunsl anroputMoB. MOXYJIBHBI NPUHUUI TOCTPOEHUS AJITOPUTMOB U IIPOIPAMM.
ba3oBble anropuTMuueckue KOHCTPYKIUU (ClIeI0BaHUE, BETBIEHNE, IOBTOPEHNUE).

SI3BIKM TPOrpaMMMPOBaHUS BBICOKOTrO ypoBHs. Kiaccudukamus, CTpykTypa U CrocoObl
ONMCAHUA A3BIKOB MPOTrpaMMUPOBAHMS. DJIEMEHTHI si3blka. llepemenHble. THUIBI EPEMEHHBIX.
Apudmernueckue u Joruyeckue onepauuu. Ilpuopurers! onepauuii. [IpuBeneHue THIOB.

VYopapnsoomuye CTPYKTYphl f3bIKa. YCJIOBHBIM omnepartop (MOJIHBIA M HETOJHBIN).
Omneparopsl nukna. OnepaTopsl NpepbIBaHUS.

MaccuBel. ®@opmar onucanusi MmaccuBa. OJHOMEpHbIE W MHOTOMEPHBIE MAaCCHUBBI.
Crpoku.

[IporpaMMupoBaHue THUIOBBIX aJTOPUTMOB BBIUMCIEHUNA. OpraHuzanus IUKIa C
HECKOJIbBKUMHM OJHOBPEMEHHO M3MEHSIOIMMUCS IapamMeTpaMu. DBblUMClIEHHE CyMMBI U
npousBeneHus. Haxoxxaenwe HauOosbllero M HaMMEHbLIEro 3HaueHud. Mcmonb3oBaHue
BJIO’KEHHBIX LIMKJIOB.

Oyukuuu. Onpenenenue ¢yHkuuu. Bapuantel ¢yHknuil. OOpamieHune K (yHKIUU.
[Tepenaya apryMeHTOB B (DyHKIIMIO.

Crpykrypsl. IlpaBuna omnmcanus cTpykTypbl. OOpailieHue K TMOJSIM CTPYKTYpPHOM
BeIMYUHBI. [IpuMephl HCIIONIb30BaHUS CTPYKTYDP.

®daitoBeIl TUT JaHHBIX. PaltIoBBIA BBO/I/BBIBOJ MH(MOPMAITUH.

Moayasb 3. UncjieHHbIE MeTOABI.

MeTtoapl pemieHus HETUHEHHBIX anredpanyecKux ypaBHEHUH. AJTOPUTMBI METOOB:
IIOJIOBUHHOTO JIEJIEHNUS, IPOCTBIX UTEpalMii, kKacaTenbHbIX (HproToHA), XOpI.

Metoapl pelieHus] CUCTEM JIMHEHHBIX alreOpandecKux ypaBHEHHH. AJITOPUTM METOJa
["aycca. Anroput™ urepaunoHHoro Merona I'aycca-3eitnens.

Moayab 4. UHTEpHET-TEXHOJIOTHH.

Komnrerorepasie cetu. OCHOBHBIE TMOHSATHS KOMIIBIOTEpHBIX ceTeil. CTpykTypa
JIOKQJIbHBIX U TJI00aTbHBIX KOMITBIOTEPHBIX CETEH.

Wutepuer. OcHoBHble noHATHA. [IpoTokonsl. Ciyx0b1 MHTEpHETAa. MeETOABI MONCKA U
oOMeHa wuHpopmanueir B rnolanbHbIX ceTsx. [Iporpammuoe oOecriedenue A paboOThl B



Wutepnere. Buapl nocryna k Matepuery. OcCHOBBI MH(OPMAIIMOHHON 0€30MacHOCTH. 3aluTa
OT  YJAJIEHHOTO  aJMUHUCTPUPOBAHMs,  KOMIBIOTEPHBIX  BUPYCOB.  CHMMeTpH4HOE,
HECUMMeTpu4Hoe MmmdppoBanue nHpopmaum. IeKTpoHHAS [U(PPOBAs MOIIHUCH.

4. O0beM y4eOHOMN JUCIHUILINHBI

B 3auéTHBIX B akanem.

Bupl yue6HOM paboTh eIUHNIaX yacax
OO0mas TPy10eMKOCTh THCIHILIHHBI 110 Y4eOHOMY MJIAHY 3 108
Konrakrnas pa6ora (KP): 1,8 64
Jlextum (JIek) 0,9 32
Jlaboparopusbie 3ausatus (J13) 0,9 32
CamocrositeabHas padora (CP): 1,2 44
IToaroroBka K J1abOpaTOPHBIM 3aHATHSIM 1.2 21.9
IToaroroBka K KOHTPOJILHBIM paboTam 21.9
KonTtakTHas camocrositenpHast paborta 0,2
Bua koHTpoJs: 3a4€T / 3K3aMeH - 3auér ¢
OLICHK O

B 3auérnbIix | B acTpoHOM.

Buner yueGHoiIi paboTh eAMHUIIAX qacax
O01mas Tpy10eMKOCTb IMCUMILUIMHBI 10 Y4eOHOMY IJIAHY 3 81
Konrakrnas pa6ora (KP): 1,8 48
Jlexuunu (Jlek) 0,9 24
Jlaboparopubie 3ausatus (J13) 0,9 24
CamocrositesbHas padora (CP): 1,2 33
[ToaroroBka K J1a0OpPaTOPHBIM 3aHATUSIM 1.2 16,425
ITonroToBKa K KOHTPOJBHBIM paboTam 16,425
KonrakTHast camocrosTenbHast pabora 0,15
Bupa xouTpoJsi: 3a4éT / 3k3amMeH - 3adér ¢

OLIEHK O

AHHOTanus padoyeil mporpamMmmsl AucHunInHbl «®@usuka» (b.1 B.7)

1. ey 1 3a1a4M TUCHUTINHBI

Henbo AUCHMIUIMHBI SBISETCS NPUOOPETEHUE CTYACHTaMU 3HAHUM IO OCHOBHBIM
paszzenaM (GU3MKU U YMEHHIO IPUMEHATh UX B IPYTUX €CTECTBEHHOHAYYHBIX JUCLHUIUIMHAX.

OCHOBHBIMH 33JaYaMM JMCUMIIMHBI, PELIEHUE KOTOPBIX 00€CIeUNBAET JAOCTH)KEHUE
LeNU, ABISIOTCS: (pOpMUpPOBaHHME NPEACTABICHUN 00 OCHOBHBIX (PM3NYECKUX 3aKOHAX MPUPOIBI
U METOJaxX TEOPEeTUYECKHX HCCIIEJOBAaHUM pa3iMuYHbIX (U3MYECKUX SIBICHUH, a TaKXkKe JaTh
IIPEJICTABJICHUS O COBPEMEHHBIX 3KCIIEPUMEHTAIBHBIX METOJAX UCCIIEI0BaHUS.

2. TpeOoBaHus K pe3yJibTaTaM OCBOCHMS AUCHUIIIMHBI

N3yuenne kypca (U3MKM NpH MOJArOTOBKE OakanmaBpoB o Hampasienuto: 18.03.02
DHepro- u pecypcocOeperarone MpoIrecchl B XUMHUYECKOW TEXHOJOTUM, HeDTEeXuMUHU U
OMOTEXHOJIOTHHI

CIOCOOCTBYET MPHOOPETEHHUIO CIEAYIOMNX KOMITETCHITHI:

CrocoOHOCTh  MCHOJBb30BaTh OCHOBHBIE 3aKOHbI (HU3MKH B NpPo(ecCHOHANbHOM
NEeSTeNIbHOCTH, MIPUMEHATh METOJAbl MaTeMaTHMYeCKOro aHaju3a MW MOJEJIMPOBAHUSA,
TEOPETHYECKOT0 U dKCIIepuMeHTalbHOTO HecnenoBanus. (OI1K-2);
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CrocoOHOCTh  MCHOJNB30BaTh  €CTECTBEHHOHAYYHBIE  3aKOHBI  JUIS  MTOHMMAaHUS
OKpY’Karomiero Mupa u ssicauii mpupozsl. (OITK-3).

B pe3yabTare n3yyeHusi JMCHUILUIMHBI CTY/IEHT J10JI7KEH:

3HATh:

- (u3nYecKre OCHOBBI MEXAaHUKH, (PU3MKM KOJeOaHWH W BOJIH, JJIEKTPUYECTBA H
MarHeTu3Ma, SJICKTPOJMHAMHKH, CTAaTHCTUYECKOH (HM3MKM W TEPMOJMHAMHUKH, KBaHTOBOM
bu3uKy;

- cMblcn (pyHOAMEHTAIBHBIX (U3MUECKUX 3aKOHOB, IMPUHIMIIOB M IOCTYJIATOB; HX
(OpPMYITHPOBKH U TPaHUIIBI IPUMEHUMOCTH;

- CBSI3b IMIMPOKOTO Kpyra (U3MYECKHUX SBICHHH ¢ (YyHIAaMEHTAIbHBIMH NPHHIUIAMHI H
3aKOHAMH (PHU3HKH;

- OCHOBHBIE METO/Ibl PEIICHHS 33/1a4 110 ONMUCAHUIO (PU3NIECKUX SBICHUIA;

- METOIbI 00PabOTKHU Pe3yNbTaTOB (PU3NYECKOTO SKCIIEPHUMEHTA.

yMeThb:

-IPUMEHATH TEOPETHUECKUE 3HAHUS U SKCIIEPUMEHTAIBHBIE METO bl MCCIICTOBAHMS IIPH
penieHun mpoQecCHOHaIbHBIX 3a/1ay;

-IIPOBOJIUTH PACUETHI, OCYIIECTBIATH aHAIN3 U HA OCHOBE 3TOTO JIeNlaTh 000CHOBAaHHBIE
BBIBOJIBL;

- QHAJIM3MPOBATh PE3YAbTAThl HAOIIOJCHUN 1 SKCIIEPUMEHTOB C IPUMEHEHHEM OCHOBHBIX
3aKOHOB M IIPUHLIUTIOB (PH3HKH;

- OTIPENIENATh XapakTep PU3NIECKUX MPOIECCOB IO KOMIUIEKCY SKCIIEPUMEHTATbHON
UH(pOpMAIMY IPH TOMOIIH TpadrKOB, TAOIUI U ypaBHEHHIA;

- IPEICTABIATh 00pabOTaHHYIO SKCIIEPUMEHTAIBHYIO H TEOPETUIECKYI0 HHPOPMAIIUIO B
YCTHOHM M TUCbMEHHOW (pOpMeE, B TOM YHCJIE C HCIOIb30BAaHHEM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOT .

BJIA/IeTh:

- HaBBIKAMHU Pa0OTHI C IUPOKUM KPYroM (hU3HYECKHX MPUOOPOB B 000pyI0BAHHUS;

- HaBbIKaMH 00OCHOBAHHMSI CBOMX CY)KJICHHI U BBIOOpa METOAa UCCIICIOBAHUS;

3. Kparkoe cogep:kaHue JTUCHHUIIAHBI:

Cemectp 2

BBenenne Hpez[MeT (bH3PIKH. MeTtoapl q)HSH‘leCKOFO HUCCICIOBAaHUsA. OIIBIT, THUIIOTE3Aa,
9KCIICPUMCHT, TCOpHUA.

1. ®u3nyecKkue 0CHOBBLI MEXAHUKH

IIpenmer kuHematuku. llepememenue, ckopocTh, YyckopeHue. Kunemarnueckue
XapaKTEepUCTUKU BPaLIATENIbHOTO JBHKEHUS. 3aKoHbl Hbl0TOHA. 3aKOH BCEMHPHOTO TATOTEHHUS.
JIBukeHHMe Tela IEPEMEHHOM Macchl. 3aKOH BCEMHMPHOIO TAroTeHus. JIBumkeHue Tena
nepeMeHHoOM Maccel.  YpaBHeHuss Memepckoro. ®opmyna [{uonkoBckoro. Ymopyrul u
HEYNpyruil yzaapbl 1apoB. MOMEHT HMHEpPUMM MAaTE€pPUAIbHOM TOYKM M TBEPIOrO Teja.
Kunemaruka rapmonunueckux kosneOanuil. JuddepeHunanbHoe ypaBHEHHE T'apMOHMYECKUX
kosiebanuil. IloHsATHE O 3aTyXalolMX U BBIHY)XJICHHBIX KojeOaHMsIX. BoiHOBoe ABMIKEHHE.
BoaHBI IPOAOIBHBIE U TONIEPEYHBIE.

2. OCHOBBI MOJIEKYJSIPHOH (U3MKHU. DIEMEHTbl TEPMOJUMHAMMKM M (pusnyeckont
kuHeTHkd. Mneanbnpiii ra3. Pacnpenenenwe bombimana u ero oOmmedu3U4ecKuid CMBICI.
Peanbuplii ra3. VYpaBHenue Ban-nep-Baanbca. Tepmoannamuueckuii Metonq B (usMKe.
PaBHoBecHble cocTosiHuA. Hauana tepmoamHaMuku. [{ukibl. DHTponMs M €€ CTaTUCTUYECKOE
TonkoBaHue. SIBneHue nepeHoca. Judoysus. 3akon duka. TeronpoBogHocTs. 3akoH Dypbe.
Buytpennee Tpenue (Bsi3kocTh). 3akoH HbroToHa.

3. DJIEKTPOCTATHKA W NMOCTOSIHHBIN JjlekTpuyeckuil Tok. 3akoH Kymona. Teopema
Octporpaackoro-I'aycca. Junomns. JIM3IEKTPUKHU B JIEKTPOCTATUYECKOM TIOJIE.

Cemectp 3



1. Daexkrpomarnern3m. 3akoH Ammnepa. 3akoH buo-Casapa-Jlamnaca. Cuna Jlopenna.
Marsetnku. DNeKTpOMarHuTHas MHAYKIUS. Y paBHeHUE MakcBea.

2. OnTuka. Uatepdepennust BonH. Audpaxuus BonH. lomsipuzanus BonH. TemoBoe
usnydenne. 3akoH Kwupxroda. I'mmoresa Ilmanka. KBaHTOBOE O0OBSICHEHHE TEILIOBOTO
uznydenus. Dpdexkr Komnrona. SAnepuas monens aroma. [locrynatsr bopa. ATom Bogopoaa mo
Bbopy.

3. DuaemeHnTbl KBaHTOBOH ¢u3uku. I'mnoresa ne bpoiuss. BonHoBoe ypaBHeHue
[Ipenunrepa miua cranuoHapHbix coctosiHui. OnbiTel [TepHa-I'epiaaxa. MHOro3J1eKTpOHHBIN
atoM. D¢ ekt 3eemana. [lpunmun ITaynu. KBanToBble cratucTuueckue pacnpeaeneHus bose-
Oitamreitna u ®epmu-Jupaka. @ononsl. 3akonsl [[ebas u DiiHmITelHA. XapaKTEPUCTHKHU Sapa:

3apsil, Macca, DJHEprus CBA3M HYKJIOHOB. JSnepHele peakuuu. @DyHIaMEHTaJIbHbIC
B3aMMO/JICUCTBUSI 1 OCHOBHBIE KJIACCHI AJIEMEHTAPHBIX YACTHII.
4. O0beM y4eOHOH TUCHHILINHBI
Bcero 2 ceMecTp 3 cemecTp
Buztp1 yuebHoi pagorni 3a4. en./ | 3a4. en./ 3a4. e./
aK.yac aK.yac aK.yac
O6mas TPYA0EMKOCTDb AUCHUATLTMHBI
MO yIeOHOMY NIaHy 10/360 3,95/144 |  6,05/216
KonrakrHas padora (KP): 3,6/128 1,35/48 2,25/80
Jlexun (JIek) 1,35/48 0,45/16 0,9/32
JlaboparopHsie 3austust (J1ad) 0,9/32 0,45/16 0,45/16
[paktuueckue 3ansatus (I13) 1.35/48 045/16 09/32
CamocrosiTenbHas padora (CP): 4.4/160 1.6/60 2 8/100
Bun xonTpoJs: 2/72 JK3aMeH- JK3aMeH-
IK3aMeH/3a4eT 1/36 1/36
Bcero | 2 cemectp | 3 cemecTp
Bujtbl yuednoii paboTet 3a4. en./ | 3a4. en./ 3a4. e/
acTp.yac| acrp.dac acTp.uac
Oomasn TPYA0EMKOCTh JUCHUILIUHBI 110
yueouomy nany 10/270 3,95/108 | 6,05/162
Konrakuras pabora (KP): 3,6/96 1,35/36 2,25/60
Jleximm (Jlex) 1,35/36 | 0,45/12 0,9/24
JlaGopatopHsie 3ansTust (J1ab) 0,9/24 0,45/12 0,45/12
[paxTnueckue 3anstus (113) 135/36 0.45/12 0.9/24
CamocrosiTe1bHas padora (CP): 4.4/120 16/45 28/75
Bunx xonTpoJs: 2/54 JK3aMeH- | JK3aMeH-
JK3aMeH/3a4eT 1/27 1/27

CCTCCTBCHHOHAYYHOT'O MHUPOBO33PCHUS.

(b1.B8)
1. lenn 1 32724 THCHHUILTHHBI
[lenpto  OUCHMIUIMHBI  SBIISCTCS

(dbopMupoBaHue
Onupasch Ha TNOJIYYEHHBIE B CpEOHEM IIKOJIE

y

CTYJICHTOB

AHHOTanus padoveil NPOrpaMmMsbl JUCHUILIMHBI «O01Iasi U HEOPraHMYeCKasi XUMMS»

OEJIOCTHOI'O



XUMHUYECKHE 3HaHHS, MPOrpaMMa IMpeaycMaTpUBaeT NalbHEWIee YriIyOJeHHe COBPEMEHHBIX
MPEACTABICHUI B 00JIaCTH XUMHUH.

2. B pe3yJibTaTte n3yueHus JUCUUIJIMHBI CTYE€HT J10JI3KeH:

Obnadams CIETYyIONTUMA KOMITETCHIIHSAMHU:

— CIIOCOOHOCTBIO UCIIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIMIUIMH B
Mpo)eCCHOHAIBHON ~ JICSITEIBHOCTA, TNPUMEHATh METOJbI MaTeMaTHYeCKOro aHajlu3a |
MO/JICITMPOBAHHUS, TCOPETUICCKOTO M IKCIIEpUMeHTaIbHOTO HccinenoBanus (OITK-2);

- CIIOCOOHOCTBIO  MCIOJIb30BaTh OCHOBHBIE ©CTECTBCHHOHAYYHBIC 3aKOHBI ISt
HNOHUMAaHHUsI OKpY XKaromero Mupa u sisnernit npupoas (OI1K-3).

B pe3ynbTare n3ydeHus: JUCUUIUIMHBI CTYJICHT JOJKEH:

3HATh:

— 3JIEKTPOHHOE CTPOEHUE ATOMOB M MOJIEKYII;

— OCHOBBI TEOPUH XHUMHUUYECKON CBSI3U B COCIMHEHUSAX Pa3HbIX TUIIOB, CTPOCHUE BEIIECTBA
B KOHJICHCUPOBAHHOM COCTOSIHUH;

— OCHOBHBIE€ 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX IPOLIECCOB M XaPAKTEPUCTUKHU
PaBHOBECHOI'O COCTOSIHUS,

— METO/IbI ONMCAHUsI XMMHUYECKUX PAaBHOBECHI B pacTBOpax JEKTPOJIUTOB,

— CTPOEHHUE U CBOMCTBA KOOPJIMHAIMOHHBIX COCIMHEHUI;

— XMUMHMYECKHE CBOWCTBA 3JIEMEHTOB PA3JIMYHBIX TPYMI MEPUOAUYECKON CUCTEMBI U UX
BaKHEHUIIINX COCAUHCHMIA,

yMeTh:

— BBINOJHATh OCHOBHBIC XHMHYECKHE OINEpaluy, ONPEACNsTh TEPMOIUHAMUYECKUE
XapaKTEPUCTUKU XUMUUYECKUX PEAKIIUN U PAaBHOBECHBIC KOHIIEHTPAIIMH BEIIECCTB;

— HCHOJIb30BaTh OCHOBHBIE XMMHUYECKHE 3aKOHbI, TEPMOJUHAMUYECKHE CIPABOYHbBIC
JAHHBIC TS PEIICHUS TIPOPECCHOHATBHBIX 3a/1a4;

— TPOTHO3UPOBATh BIMSHUE pPa3IMYHBIX (AaKTOPOB HA PABHOBECHE B XHUMHUYECKUX
peaKIusx;

BJIA/IETh:

— TEOPETUYECKHMMH METOJaMH OIMCAHHS CBOWCTB MPOCTBHIX U CJIOXKHBIX BEIIECTB Ha
OCHOBE DJJIEKTPOHHOTO CTPOEHUS HMX aTOMOB M TMIOJOXKEHUS B MEPUOJIUYECKONW CHUCTEME
XUMHYECKHUX IJIEMEHTOB;

— DKCIEPUMEHTAJbHBIMA METOJIaMU OMPEIEIICHUS HEKOTOPhIX (PHU3UKO-XUMHUYECKUX
CBOWCTB HEOPTaHUYECKUX COCTMHEHUN.

3. KpaTkoe conep:xkaHue TUCHUILINHBI:

CrtpoeHue aTOMOB U MEPUOTUUECKHI 3aKOH.

BonHoBEIE cBOMCTBa MaTepualdbHBIX 00BEKTOB. YpaBHeHue Ae bpoitnga. CooTHomieHue
HeonpeneneHHocteit ['elizenoepra. [lonstre o kBaHTOBOM Mexanuke U ypaBHenuu lllpenunrepa.

CoBpemenHas (HopMynHpOBKa MEPUOAMYECKOTo 3akoHa. [lepuoandeckas cuctema u ee
CBSI3b CO CTPOCHHEM aTOMOB. 3arlOJIHEHHUE DIJIEKTPOHHBIX CJIOEB M OOO0JIOYEK aTOMOB B
nepuoanueckor cucreme sneMeHToB JI.MI. MenneneeBa. CreneHu oxucieHus. Baxuelimue
OKHCTTUTENN U BOCCTAaHOBUTENU. BakHeilne cxeMmbl MpeBpaIieHusi BEIIECTB B OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMIX.

Xumuueckasi CBsI3b M CTpoeHHue Mojekyn. KoBalieHTHast CBsI3b, OCHOBHBIC ITOJIOKECHHUSI
METOJla BAJIGHTHBIX CBsi3el. PaccMoTpeHHe cXeM MepeKphIBaHUs aTOMHBIX OpOHTaleill mpu
oOpa3oBaHuM cBs3ei B MoJiekynax. OCHOBHbBIE MOJIOXKEHUS METOAAa MOJEKYJSPHBIX opOUTaneit
(MO JIKAO). OO6mue cBeneHHS O KOMIUIGKCHBIX COEAMHEHHUSAX, WX CTpPOCHHE.
MexmonekysipHas 1 BHyTPUMOJICKYJIIpHAst BOJIOPOIHAS CBsI3b. VIOHHAS CBA3b Kak MpeAe/IbHBIN
CIIy4ail KoBaJleHTHOM cBsi3u. OOIIMe MpeAcTaBIeHUS O MEXMOJICKYISIPHOM B3aMMOJEHCTBUU:
OPUEHTALIMOHHOE, MHAYKIIMOHHOE, TUCIIEPCUOHHOE B3aUMO/ICHCTBHS.

DHepreTuka peakuuid W XHUMHYecKoe paBHOBecue. I[loHsiTHE O XUMUYECKOM
TEPMOJMHAMUKE, TEPMOJMHAMUYECKUE (YHKIIMHU COCTOSHHUS (XapaKTEepUCTUYECKHE (PYHKIIMH).
Xumuueckoe paBHoOBecue. VcTuHHOe M Kaxyiieecs paBHOBecHs. KOHCTaHTa XUMHUYECKOIO



paBHOBECHs. DIIEKTPOXUMHUYECKHE TPOIECCHl, TMOHATHE OO0 JJIEKTPOJIHBIX MOTEHIIHAJAX.
ONEeKTPOABMKYIAasl CHJIA  OKHUCIWUTEIbHO-BOCCTAHOBHUTENIBHBIX  PEAKUMHA W KpUTEpUH
CaMONIPOU3BOJILHOTO  MpOTEKaHusi mpoleccoB. PaBHoBecuss B pactBopax. IIpormeccsi,
COMPOBOXKAAIOIINE O0pa3oBaHHWE JKUIKUX HMCTHUHHBIX PpAcCTBOPOB  HEAJIEKTPOJIUTOB U
AJNIEKTPOJIUTOB.  ACCOLIMMPOBAHHBIE M  HEACCOLUMUPOBAHHBIE  BNEKTposuThl.  CTeneHs
nuccormanuu. Koncranra auccounanuu. PaBHoBecue B cucteMe, COCTOSIIEH U3 HACBIILIEHHOIO
pacTBOpa MaJlOpacTBOPUMOIO BJEKTPOJIMTa W €ro KpucramioB. PaBHoBecme B pacTBopax
KOMILUIEKCHBIX COE€IMHEHUI. PaBHOBecHe NHMCCOLMALMK BOJIbI, HOHHOE NPOU3BENCHHUE BOJBI U
€ro 3aBUCUMOCTb OT Temneparypsl. [lkana pH. ['uaponus cosei.

CxopocTh peakuuii U karanu3. [loHstue o xumudeckon kKuHeTuke. OJHOCTAUUHBIE U
CIOXHBIE peakluMH. 3akoH JeHcTByrommx Macc. KoHcTranta CKOpOCTH — peakiuu.
MouneKkyIapHOCTh U HOPSANIOK PEAKUUU. 3aBUCUMOCTh CKOPOCTH PEaKLHMH OT TEMIIepaTyphl;
SHTAJIBIUS AKTUBALMHU. | OMOTE€HHBIN U F€TEPOTCHHBIN KATAJIN3.

XuMHs S- M P- 371eMEHTOB.Bomopoa-nepBelii 3J€MEHT MEPUOJIUYECKOW CHUCTEMBI, €ro
JIBOMCTBEHHOE TMOJIOKeHHE. DieMeHThl 1 - 2 u 13 - 18 rpynn mnepuoauyeckod CUCTEMBI.
3aKOHOMEPHOCTH B  U3MEHEHUHU DOJEKTPOHHBIX KOH(Urypamuii, BeJIWYHH PaJAUYCOB,
AIEKTPOOTPHUIATEIIBHOCTA W SHEPTMH HOHMU3AIMM aTOMOB. TUIHMYHBIE CTENEHU OKUCICHUS.
XHUMHUYECKUE CBOMCTBA MTPOCTHIX BEIIECTB. 3aKOHOMEPHOCTH B CTPOEHUHU U CBOMCTBAX OCHOBHBIX
TUTIOB coeAnHeHuH. [IpupoaHble coeTMHEeHMS, TOTyYEeHUE U IPUMEHEHHE.

Xumuss d- wu f- osmementoB.Dnmementhl 3-12 Tpymm MEpUOJMYECKON  CHCTEMBI.
3aKOHOMEPHOCTH B HM3MCHCHHH JJICKTPOHHBIX KOH(MUTYpalwii, BEIWYHMH pPATUYCOB, YHEPTUHU
MOHU3ALIMH, XapaKTEPHBIX CTENEHEN OKUCIIEHU, KOOPAUHALIMOHHBIX Ynces aToMOB. [Ipuponnsie
COCTMHEHUS, TIONYYCHHE W COMOCTaBICHHE (DU3NYCCKUX W XHUMHUYECKHUX CBOWMCTB IPOCTHIX
BerecTB. CTpoeHHe 1 CBOWCTBA OCHOBHBIX THITOB coequHeHuit. OcobennoctH f- amemMeHToB.

4. O0beM y4eOHOH JUCHHUIJIMHBI

Bcero 1 cemectp 2 ceMecTp
Bunbt yueOHOM paboOThI B3au. | Bakan. | B3au. | Bakan. | B3au. | Bakan.
eIl qacax eIl gacax el gacax
DIOTTE T LS T 12 432 7 252 5 180
JHCHHUILVINHBI IO Y4e0HOMY INIAHY
Kounrakthas pa6ora (KP): 4.44 160 2,67 96 1,77 64
Jlexunn (JIek) 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3anstus (I13) 0,89 32 0,89 32
Jlaboparopusie paboTs (JIP) 1,78 64 0,89 32 0,89 32
CamocrositenbHas padora (CP) 5,56 200 3,33 120 2,23 80
CamMocTosTenpHOe U3Y4YeHHE 556 200 333 120 223 80
pa3aenoB TUCIUIITHHBI ’ ' ’
Bua koHTpOJIAA: 3K3aMeH 72 36 36
[ToaroToBka K 3K3aMeHy 2 71.2 1 35.6 1 35.6
KonTakTHas aTtrecramus 0.8 0.4 0.4
Bcero 1 cemectp 2 ceMecTp
Bunast yueOHol paboTh B3auy. | Bacrp. | B3au. | Bactp. | B3au. | Bacrp.
eIl gacax el qacax el qacax
(IO L O T 12 324 7 189 5 135
JAUCIHUIIJIMHBI 110 y‘leﬁHOMy IJIaHy
KonraktHas pa6ora (KP): 4.44 120 2,67 72 1,77 48
Jlexunn (JIek) 1,78 48 0,89 24 0,89 24
[Tpaktuueckue 3ausatus (I13) 0,89 42 0,89 24




JlabopaTtopusie padoTs (JIP) 1,78 48 0,89 24 0,89 24

CamocrositensHas padora (CP) 5,56 150 3,33 90 2,23 60
g;;‘;‘;z‘;";zﬁ;‘;zﬁ;feH“e 556 | 150 | 3,33 90 | 223 | 60
Bua koHTpOJIA: 3K3aMeH 54 27 27
[ToaroroBka K SK3aMeHY 2 1 26.7 1 26.7
KonTakTHas aTTecramus 0.3 0.3

AHHOTanUs padoyeil MporpaMmmbl JUCHUILIMHBI «Oprannyeckas xumus» (b1.59)
1. Heab JuCUMIIMHBI — IPHOOPETEHUE CTYJACHTAMH 3HAHUN O CTPOCHHUH OPTaHUYECKUX
COCIMHEHUH, OCHOBHBIX XHMHUYECKHX CBOWCTBAX pa3IMYHBIX KJIACCOB OPraHMYECKUX
COCIMHEHUH U METOAAX UX MOJyUYeHHs, KaK IPOMBILIUICHHBIX, TaK U J1a00paTOPHBIX.

2. B pe3yabTare H3y4YeHUs! AUCHUILIMHBI CTYACHT /I0JIKEeH

Obnaoams cnepyronmmu o0mekynbTypHbiME (OK) u obmenpodeccuoHaIbHbIMA
komneteHmusmu (OI1K):

- CIOCOOHOCTBIO paboOTaTh B KOJUICKTUBE, TOJEPAHTHO BOCIIPUHUMATH COIMAJIbHBIE,
STHUYECKHUE, KOH(ECCHOHAIbHBIE U KYIbTypHbIe pasnuuns (OK-6);

- CIIOCOOHOCTBIO K caMoopraHu3anuu u camoodpasosanuto (OK-7);

- CHOCOOHOCTBIO  HCIOJB30BaTh OCHOBHBIE 3aKOHBI  €CTECTBEHHOHAYYHBIX
JTUCHUTUTMH B TPO(ECCHOHANBHON JEATENbHOCTH, TPUMEHSTh METOJbl MaTEMAaTHYECKOTO
aHaJIM3a U MOJIEJIMPOBAHMUS, TEOPETUUECKOTO U dKCIIepUMeHTaNbHOT0 uccnenoanus (OIIK-

2);

- CIIOCOOHOCTHIO HCIONB30BaTh OCHOBHBIE E€CTECTBEHHOHAYYHBIC 3aKOHBI IS
HOHUMAaHHUsI OKpYKaroiero Mupa u sisneruit npupost (OI1K-3).

3HATh:

— TEOPETUUECKUE OCHOBBI CTPOEHHSI M CBOMCTB PA3IUYHBIX KJIACCOB OPraHMUYECKUX
COE€IUHEHMI;

— CHOCOOBI MOJyYEHUS! U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHMYECKUX
COE€IUHEHUI;

— OCHOBHBIE MEXaHU3MbI IPOTEKAHUS OPTaHUUECKUX PEaKIIHIA;

yMeTh:

— NPUMEHATHh TEOPETUYECKHE 3HAHUS MJI1 CHUHTE3a OpPraHMYeCKUX COETUHEHUI
pa3IM4YHBIX KJIACCOB;

— aQHAJIM3UPOBaTh M MPEACKA3bIBaTh pPEAKIMOHHBIE CBOMCTBA OPraHMYECKUX
COE€IUHEHMI;

— COCTaBJISITh CXEMbI CUHTE3a OPIraHUYECKUX COEAMHEHUH, 3aJaHHOTO CTPOCHUS;

BJIAJETh:

— OCHOBaMH HOMEHKJIaTyphl U KJIaCCU(PHUKALIMU OPTraHUYECKUX COETNHEHUM;

— OCHOBHBIMU TEOPETUYECKUMH MTPEACTABICHUSAMH B OPraHUYECKON XUMMUH;

— HaBbIKaMU OOOCHOBAaHMSI PALMOHAIBHBIX CIIOCOOOB TMOJTYYEHHUS OpPraHHMYECKUX
BELIECTB.

3. Kpartkoe cogep:xanue TUCUMILIIMHbBI

HomeHnknarypa opraHuMueckux COeQUHEHMH. Teopuss XHMMHUYECKOTO CTPOEHUs U
HachllleHHble yraeBopopoasl (YB). Ilpupoma xoBanentHoil cBszu. Dopmynsl Jlprouca.
dopmanbHbIil 3apsaa. OdexTsl 3amectuTenei. IIpoMexyTOUHbIE COETUHEHHUS M YacCTHIIBI
OpraHMYECKUX peakUMsX. OHepreTuyeckas auarpaMma peakiuu. MexaHu3M peakltu.
Crepeonsomepus, ee BUIbl 1 0003HAUEHUS.

Anudarnueckne coeauHeHus. HachbimeHHple W HEHAchImeHHbIe YB.  AJkaHsl,
[UKJIOAJIKAHbl, AJKEHbI, AJKUHbI, MOJHEHbI (AMeHbl). B KaXaoMm Kiacce paccMaTpUBaIOTCS




CIIEyIOIUE pa3leibl: H30MEpHs, HOMEHKIATypa, (U3HUECKHe ¢ XHMHYECKHE CBOWCTBA,
crocoObI mosrydeHusl. MeXaHW3MBbl peakifii. JHepreTuueckasi JuarpaMmma peaxKiiui.
Apomatudeckue coerHeHus. Teopun apomaruunoctu. CoeMHEHUsT OEH30JIBHOTO PsJIa.
N3omepus. Homenkmarypa. CrocoObl mojiydeHus. XUMHUYECKHE CBOWCTBA. BimsHue
3aMecTUTeNei B OCH30JbHOM KOJIbIIE Ha HAMPABJICHWE W CKOPOCTh PEAKIUI AIIEKTPOQPIILHOTO
3aMelICHHUS.

4. O0beM y4eOHOM JUCHUIIMHBI

Ob6bveMm
Bun yuebHOM paboTHI B 3aueTHbIX B akageMuuecKHux
eIMHUIIAX qacax
OO0mas Tpy10eMKOCTb M CHUILIHHBI 3 108
10 y4e0HOMY ILIAHY
Kounrakthas pa6ora (KP): 1.3 48
Jlexumu (Jlek) 0.4 16
[Tpaktryeckue 3ansatus (I13) 0.9 32
Jlaboparopusie 3anstus (JI3) - -
CamocrosiTesibHas pa6ora (CP): 60
CamocTosTenbHOE U3YYEeHUE Pa3JIeiioB 17 598
JICIATUTHHBI
KonrtakTHas camocrositenpHast paborta 0.2
Bua koHTpOJIsA: 3a4eT / IK3aMeH 3adeT ¢ OEeHKOH
O6Bem
Bun yuebHoM paboThI B 3aueTHbIX B acrponomuuec
eIMHUIIAX KHX 4acax
O0mas TpyA0eMKOCTb JHCIUILTHHBI 3 81
1o y4eO0HOMY ILIAHY
KonrTaktHas patdora (KP): 1.3 36
Jlextuu (Jlek) 0.4 12
[IpakTuueckue 3anstus (I113) 0.9 24
JIaGopartopusie 3ansTus (JI3) - -
CamocrositesbHas padora (CP): 1.7 45
CamocrosTenbHOE U3Y9YeHUE Pa3JIesioB 44.85
JYCHUTIIINHEI '

KonraktHas camocrositenbHas paboTa 0.15
Bupa xonTpoJsi: 3a4er / 3k3amMeH 3adeT ¢ OEHKOH

AHHOTanus padoyeil NporpaMmsl AUCHUILIMHBI «Pu3nyeckas xumus» (b1.5.10)

1. Hesan u 3a1a4u JMCHUTIMHBI

Leab QMCHUIJIMHBI — PACKPHITh CMBICT OCHOBHBIX 3aKOHOB, YIPABISIONIMX XOJOM
XMMHUYECKOTO Mpollecca, MOoKa3aTh 00JacTH MPUIOKEHHUS ATUX 3aKOHOB M HAYYHUTh CTYACHTA
IPaMOTHO TTPUMEHSTH UX MPH PEIICHUN KOHKPETHBIX TEOPETUIECKUX M MPAKTHUECKUX 3a7ad.

2. B pesyabrare ndy4enust Kypca « @u3n4eckoi XMMHI» CTYACHT J0JI/KEH:

Ooénadoamp cnenyromumu oowenpogeccuonanrvuvimu komnemenyuamu (OITK):



-CITIOCOOHOCTBIO UCIOJIH30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUTUINH
B IPO(eCCUOHATBHON 1€ TETbHOCTH, IPUMEHATh METO bl MATEMaTHUECKOTO aHAIIN3a 1
MOJICTTMPOBAHHMSI, TEOPETUICCKOTO U IKCIepruMeHTanbHoro uccienoBanus (OIK- 2);

- CHOCOOHOCTBIO MCIIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAYUHbIE 3aKOHbBI JUIS
NOHUMAaHHUsI OKpYXKaromiero Mupa u siieHuid npupos (OI1K-3).

3uamo:

- OCHOBHBIC 3aKOHBI (DU3MYECKON XMMHUH, B3aUMOCBSA3b (PU3NUECKUX M XUMHUYECKUX
XapaKTEpUCTHK IIPOLIECCa;

- YT OINpENEeNeHUs] BaXXHEMIIMX XapaKTepPUCTHK XMMHUYECKOIO pPABHOBECHS
(KOHCTaHTBl PaBHOBECHS, PAaBHOBECHOI'O BBIXOJA IMPOAYKTA, CTENEHH MPEBPALLCHUS] UCXOIHBIX
BEIIIECTB) U BIMSHUS PA3TUYHBIX (PAaKTOPOB HA CMEIIEHNE XUMHUYECKOTO PABHOBECHS;

- YCIIOBHSl YCTAHOBJICHMs (Da30BBIX pPaBHOBECUH B OJAHO- U MHOTOKOMIIOHEHTHBIX
cucTeMax, BO3SMOXKHOCTH Pa3JeNICHHsI CIO0XKHBIX CUCTEM Ha COCTAaBJIAIOLINE KOMIOHEHTHI;

- TEPMOJMHAMHYECKOE OIMCAHUE CBOWCTB UACAIBHBIX U HEUJICAIbHBIX PacCTBOPOB,
MOJIXO/Ibl K HAXOKAECHUIO MAPIUAIbHBIX MOJIIPHBIX BEJIMYMH KOMIIOHEHTOB PacTBOPA.

Ymemos:

- IPUMEHATh  TEOPETUYECKUE  3HAHUA M OKCIIEPUMEHTAIBHBIE  METOZbI
uccie10BaHus (GU3MYeCKOi XUMUM MIPH PELICHUH NPOPECCUOHATIBHBIX 3a/1ay;

- IIPOBOJIUTH TEPMOJAMHAMUYECKHE PACUEThl, OCYLIECTBIIATH AHAIA3 U HA OCHOBE
ATOTO J1e1aTh 00OCHOBAHHBIE BBIBOJIHI,

- IIPEJCKA3bIBATh M HAXOAWTH ONTUMAJIbHBIE YCIOBUS INPOBENEHUS XUMHUYECKOIO
IpoLecca ¢ LeNblo MOIyYeHUs] MAKCUMAJIBHO BO3MOYKHOT'O BBIX0/1a MHTEPECYIOLETO IPOAYKTA;

- IPEJICTaBIISITh JaHHbIE Ja00PaTOPHOTO MCCIEA0BaHUs B rpaduueckoit popme U Ha
OCHOBE IIOJYyYCHHBIX 3aBUCHUMOCTEH OIPENEIATh COOTBETCTBYIOIIME TEPMOAMHAMMUYECKHUE H
KMHETUYECKUE XAPAKTEPUCTUKN XUMUYECKOW CHCTEMBI U XMMUYECKOT0 IIPOLIECCa;

- IIPOBOAMTH aHAJIN3 M KPUTHUYECKHU OLIEHUBATH ITOJYYECHHBIE YKCIIEPUMEHTAIbHBIC
JaHHbIe, 0000111aTh U Je1aTh 0O00CHOBAaHHBIE BBIBOJIbI HA 0a3e MPOBEIEHHBIX ONBITOB.

Bnaaoembs:

- KOMILJIEKCOM COBPEMEHHBIX TEOPETHYECKHX METOIO0B (DHU3MUYECKOW XMMHUU IS
pEILIEeHUsT KOHKPETHBIX HCCIIEI0BATENIBCKUX 33/1a4;

- HaBBIKAMM  ONPEJEICHUS COCTOSHUS PAaBHOBECHS M CaMOINPOU3BOJIBHOIO
HallpaBJICHUSI XMMUYECKOTO IIPOIiecca;

- npuemMamMu 0O0paOOTKM MOJYYEHHBIX ONBITHBIX JaHHBIX JJIS BBIABICHUSA H
YCTAQHOBJICHHUSI B3aMMOCBSI3€H MeXIy TEpMOJMHAMMUYECKUMHM CBOMCTBaMH M (U3NYECKUMU
rapamMeTpaMu MpoLecca;

- 3HAHUSIMH OCHOBHBIX 3aKOHOB (PHM3MUECKOW XMMHUHU JUIs COJEp>KaTelIbHON
MHTEPIPETALNNA TEPMOANHAMUUYECKUX PACUETOB,;

3. Kparkoe conep:kanue JUCHUNIHHBI

XuMnueckasi TepMOAMHAMHUKA. 1-biif U 2-0if 3aKOHBI TEPMOJAMHAMMKH, MOCTYNAT
[Tnanka. B3aumocCBsi3b TEMIOTHI, pabOThI U M3MEHEHUS BHYTPEHHEW DHEpPruu B MpoIeccax C
y4yacTHEeM HJIEANbHOr0 rasza. TemmoéMKOCTh TBEPIABIX. JKMIKHMX W Ta3000pa3HbIX BEILECTB.
Tepmoxumusi. Boruricienue TemIoBBIX 3PHEKTOB XUMHUUYECKUX pPEaKLUH, MPOLeccoB (Pa3zoBbIX
NEepexo70B, PACTBOPEHHUS M JAPYrHX (PU3UKO-XUMHUYECKUX TpoueccoB. DHeprus [nbbca u
sHepruss ['empMrosbia  Kak KpUTEpUM HANPAaBICHHS XUMHYECKOTo Iporecca. Pacuér
abCOMIOTHON SHTPONMMU. XUMHUYECKoe paBHOBecue. KoOHCTaHTa XMMHMUYECKOTO paBHOBECHS U
METOABl €€ pacdy€ra M HKCIIEPUMEHTAIBHOIO OmpeneneHus. PaBHOBECHBIM BBIXOJ NPOIYKTA,
BIMSHUE JIaBJICHUS, TEMIIEpaTypbl, NPHUMECH HWHEPTHOTO Ta3a Ha pPABHOBECHBIM BBIXOI.
VYpaBHenust uzorepmbl U u3o0apsl Bant-T'opda. Crarucrtuyeckas tepmonuHamuka. Pacuér
TEpMOJIMHAMUYECKUX (PYHKIMN Ha 6a3e MpesCTaBIeHH 0 CyMMe IO COCTOSIHUSIM.

da3oBble PaBHOBECHS B OJAHOKOMIIOHEHTHBIX cucTemax. Da3zoBble NEpexoasl M
¢azoBas guarpaMMa COCTOSIHUS Uil OJTHOKOMIIOHEHTHBIX cHcTeM. TpoiiHas Touka. YpaBHEHUE



Knaneiipona-Knaysunyca. 3aBUCHMOCTb JaBJI€HMsI HACBILIEHHOI'O Mapa OT TEMIEPATyphl.
Onpenenenne TepMoAMHAMUYECKUX (YHKIMKA mporecca ¢azoBoro mepexona. Kpurudeckas
TeMIeparypa.

Tepmoaunamuyeckasi Teopusi pacTBopoB. Knaccudukauus pactBopoB. CrocoOsl
BBIp@KEHHUS COCTaBa pacTBopa. l[lapumanbHble MONSpHBIC BeNWYMHBL. YpaBHeHus [uOOca-
Miorema. Mpaeanvubie pactBopbl. TepMonnHamuyeckue (QPYHKIMHM CMEIICHUS JUIS HICalIbHBIX
pactBopoB, 3akoH Payns. IlpenenbHo-paz0OaBiieHHbIe pacTBOpHI, 3akoH ['eHpu. HemneanbHbie
pacTBOpPBI,  MOJOXUTEIbHBIE WM  OTPHULATENIbHBIE  OTKJIOHEHHWS OT  3akoHa Payns.
TepMoaMHAMUYECKOE OINMCAaHWE HEWJCAIBHBIX PACTBOPOB, AKTUBHOCTb, KOI(P(UIMEHT
aKTUBHOCTH. KoJmMraTMBHbBIE CBOMCTBA pPAacTBOPOB HEJETYYMX BEIIECTB B JIETYYEM
pactBopuTene. Kpuockonus, 30ymirockonus. OcMOC, 0CMOTHYECKOE AaBIICHHE.

da3oBble PABHOBECHSI B MHOIOKOMIIOHEHTHBIX cucTeMax. /luarpaMmbl «aBieHUeE-
COCTaB», «TEMIIEpPAaTypa-coCTaB», «COCTaB Iapa-coCTaB JKUJIKOCTU» JJs HUICAIbHBIX U
HeuJealbHBIX pacTBOpoB. 3akoHbl [nOOca-KonoBasoBa, A3zeorponus. DUUKO-XUMUYECKHE
OCHOBBI pa3fieNieHHs] KHUIKUX cMeceld, peKkTuukaus. OU3HKO-XUMUYECKHA U TEPMUYECKUN
aHanu3. Pa3nuuHblie TUMBI AMAarpaMM IJIaBKOCTH. DBTekTHKA. [IpaBuno ¢a3 u npaBuio peryara.

4. O0beM y4eOHOH JUCHUILJIMHBI

. B 32a4€THBIX B aKajieM.
Bupabl yueOHoii padoThI
eTMHHUIAX yacax

O0umas Tpy10eMKOCTh 1M CHUILIHHBI 110

5,0 180
y4eOHOMY ILIaHY
KonraktHas pa6ora (KP): 1,78 64
Jlexruu (JIek) 0,89 32
[TpakTuueckue 3anstus (I13) 0,89 32
CamocrositeabHas padora (CP): 2,22 80
Buja koHTpoJIsi: 3a4eT / 3K3aMeH IK3aMeH sk3ameH (36)
IToaroToBKa K 3K3aMeHy 35.6

1
KonTakTHas arrecramus 0.4
BHb1 yueGHoii padoThi B 32a4€THBIX B aCTPOH.
eTMHHUIAX yacax

O0umas Tpy10eMKOCTb M CUUILIHHBI MO

5,0 135
Y4eOHOMY IIaHY
KonraktHas pa6ora (KP): 1,78 48
Jlexmm (Jlek) 0,89 24
[Tpaktuyeckue 3anstus (I13) 0,89 24
CamocrositesabHas padora (CP): 2,22 60
Buja koHTpoJisi: 3auer / 3k3amMeH sk3ameHn (1,0) sk3ameH (27)
ITonroroBka K sK3aMeHY 1 26.7
KonTakTHas arrecramus 0.3

AHHOTanus padoydeil nporpammsl Aucuuiinibl «Koanouanasa xumus» (b1.6.11)

1. He.ﬂl) AUCHUIIJIMHBI — O3HAKOMJICHHUEC CTYACHTOB C OCHOBaMH TCPMOJUWHAMUKHU
MOBEPXHOCTHBIX SIBICHUH, CIIOCOOAMH TMOJIYYCHUS M BAKHEHIIMMH CBOMCTBAMHU JMCIIEPCHBIX
CHCTEM.

WNzyyenne mucuumnael «KommougHas XuMHS»  CHOCOOCTBYeT  (hOpMHpPOBaAHHIO
001enpoeCCHOHATBHBIX KOMIIETEHITHMN

- CIOCOOHOCTh UCHOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B



npoeCCHOHATIBLHON  JEATENbHOCTH, NPUMEHSITh METOAbl MAaTEeMAaTHYEeCKOrO aHalu3a |
MOJICITUPOBAHHUS, TCOPETUIECKOTO M SKCIIEpUMEHTaIbHOT0 HecieaoBanus (OITK-2);

- CIIOCOOHOCTh MCIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAYUHbIE 3aKOHBI JIJIsl TOHUMAaHUs
OKpY’Karomiero Mupa u seienui npuposi (OITK-3).

2. B pesyabTare u3y4eHusi AUCUMIIMHBI CTYJEHT J0JIKEH

3Hamy:

OCHOBHBIE TIIOHSATUS U COOTHOIIEHUS TEPMOJUHAMHUKU ITOBEPXHOCTHBIX SIBJICHUI
(TepMOMHAMMKA IOBEPXHOCTHOI'O CJIOS; aATe3HUs, CMaUMBaHUE U PACTEKAHHUE KHUJIKOCTEH;
JMCTIEPCHOCTD U TEPMOAMHAMUYECKHUE CBOMCTBA TEJ; aACOPOIHs ra3oB U MapoB, ajcopouus u3
pPacTBOpPOB);

OCHOBHBIE METO/IbI ITOJTYYEHHSI TUCIIEPCHBIX CUCTEM;

OCHOBHBIE CBOMCTBA JIUCIEPCHBIX CUCTEM  (JIEKTPONOBEPXHOCTHBIE  CBOMCTBA;
KMHETUYECKHME M ONTUYECKHUE CBOWMCTBA; CBOICTBA PAcTBOPOB KOJUIOUIHBIX IOBEPXHOCTHO-
AKTUBHBIX BELIECTB);

OCHOBHBIE TIOHATHS U COOTHOUIEHHSI TEOPUI arperaTuBHON yCTOMYMBOCTU U KOATYJISLIUU
110(OOHBIX TUCTIEPCHBIX CUCTEM;

OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTypOOOpa3oBaHMsI U PEOJOTMUYECKHE CBOWCTBA
JUCIIEPCHBIX CUCTEM;

ymemo:

IIPOBOAUTH pPacueTbl C MCIOJIb30BAHUEM OCHOBHBIX COOTHOIIEHUN TEPMOJUHAMUKU
MOBEPXHOCTHBIX SIBJICHUH U pacyeThl OCHOBHBIX XapaKTEPUCTUK IUCIEPCHBIX CUCTEM;

enademy:

METOJIaMU  M3MEPEHUsI IOBEPXHOCTHOIO HATSXKEHUS, KPAaeBOrO YIJIa, BEJIUYUHBI
ajzcopOMM M yAENbHOM  IOBEPXHOCTH,  BSI3KOCTH,  KPUTMYECKOH  KOHIEHTpalUu
MUIIEIUIO00pa30BaHMsl,  JJEKTPOKMHETHYECKOTO  TOTEHIMAajda;  METOJaMH  IPOBEICHUS
JUCIIEPCUOHHOIO aHalli3a, CHUHTE3a JUCHEPCHBIX CUCTEM U OLEHKM HUX arperaTuBHON
YCTOMYUBOCTH.

3. KpaTkoe coep:kaHue M CHUILINHBI

Mopyns 1. [Ipeamer u npu3Haku 00HEKTOB KOJUIOUTHON XUMHH

KomnonnHasgs xumus - Hayka O NOBEPXHOCTHBIX SIBJICHMSX W JUCIEPCHBIX CHCTEMax.
OcHOBHbBIE IPU3HAKU JUCIEPCHBIX CUCTEM - T€TEPOr€HHOCTh M JAMUCIIEPCHOCTh; MOBEPXHOCTHAS
SHEPIus; KOJMUYECTBEHHBIE XapaKTEPUCTUKU JucrepcHocTH. Kiaccudukanus TucmepcHbIX
CHUCTEM.

Mooyns 2. Tepmoounamuka no6epxHOCHHBIX A6/IEHU

OOmiass XapakTepuUCTUKa IOBEPXHOCTHOM dHepruu. [loBepXHOCTHOE HaTsKEHHE.
VYpasuenue ['n66ca-I'enpmromnpia st BHyTpeHHEH yelIbHON MOBEPXHOCTHOM SHEPTUH (TIOJIHON
MOBEPXHOCTHOM »5Heprun). Meron wu30bITkOB ['n06ca. dyHIaMeHTanbHOE aACOpPOLMOHHOE
ypaBHeHne ['nbG6ca. YacTHoe BblpakeHue ypaBHeHHs ['100ca. IIoBEpXHOCTHO-aKTHUBHBIE U
MOBEPXHOCTHO-UHAKTUBHbBIE BeleCTBA. ANre3uss U Koresus. YpaBHeHue [lromnpe mist paOoTs
aarezud. CmaumBanue, 3akoH IOHra. Vpashenuwe [lrompe-FOHra. PacTekanue >KUIKOCTEH,
koa¢umeHT pactekanus no ['apkuncy. Dpdext Mapanronu, npaBusio AHTOHOBA.

IIpaBuno ¢a3 I'mbOca wu aucnepcHocTh. BnusHMEe KPUBH3HBI TMOBEPXHOCTH Ha
BHyTpeHHee JaBieHue Ten (ypaBHeHue Jlamnaca). KamwinspHble sBieHHs. YpaBHEHHE
KenpBrHa. BiusHue QucnepcHOCTH Ha PacTBOPUMOCTh, KOHCTAHTY PABHOBECUS XUMHYECKOMN
peakuuu, TeMreparypy ¢aszoBoro mnepexoja. MeToabl MONy4eHUS JUCHEPCHBIX CHCTEM.
VYpaBuenue Pebunnepa st paGotel aucneprupoBanus. D¢¢ext PeOunnepa. I'omorenHas u
rereporeHHasi KoHjaeHcanus. JHeprus ['md60ca oOpazoBanus 3apojipiiia HOBoM (a3bl. Kunernka
00pa3oBaHMs HOBOM (ha3bl.

Mooyns 3. Aocopbyuonnsie pasnogecus

[Ipupona ancopOUMOHHBIX CHJI. AzcopOuus Ta30B M MApoB HAa OJHOPOJHOM
noBepxHocTU. 3akoH ['eHpu. Monens u ypaBHeHue Jlenrmropa. Teopus MOIUMOJIEKYISIPHON
ancopobuun bpynayspa, Ommera, Temnepa (BOT). Omnpenenenue yaenbHOM MOBEPXHOCTU



metonoM BOT. AncopOrus ra3oB u mapoB Ha MOPUCTHIX MaTepuanax. Kimaccudukaus mop no
Jyounnny. Teopusi kKanmwisspHOM KOHACHCAIMU. PacueT mHTerpanbHoi U nudQepeHnnaibHOn
KPUBBIX pacrpeneneHuss o0beMa TOop Mo pa3MmepaMm. AJcopOuus Ha MHKPOIIOPUCTHIX
matepuanax. llorennuanbnas teopus [lonmsuu. Xapakrepuctuueckas KpuBas ajcOpOLHU.
O6o006uieHHoe ypaBHeHHE Teopun JlyOMHMHA OOBEMHOTO 3arOJIHEHHS MUKPOIOp, YpaBHEHHE
Hybununa - PagymkeBuda. AncopOrusi MOBEpXHOCTHO-aKTUBHBIX BemecTB. [IpaBuiio Jlrokio -
Tpay0Oe. 3aBUCUMOCTbP NOBEPXHOCTHOIO HATsDKEHUS OT COCTaBa pacTBOpa. YpaBHEHHUE
[umkoBCKOro. YpaBHEHHS COCTOSHHMSI Ta3000pa3HbIX IMOBEPXHOCTHBIX (alCOpOIMOHHBIX)
mieHoK. Becol JIlenrmropa.

Mooyns 4. InekmpuuecKkue A6/1eHUA HA NOBEPXHOCMU

Mexanu3mbl  00pa3oBaHust ABOWHOTO snekrpuueckoro cinos (JA2C). VYpapueHus
Jlunnmana. OnekTpokanuiuisipuble KpuBble. Teopum ctpoenus JIC. Pemenue ypaBHeHUS
[Tyaccona-bonsumana mis nuddysnoi gactu A2C. I9C no teopun Llrtepna, mepesapsiika
MOBEPXHOCTU. DJIEKTPOKMHETUUECKHUE SIBJICHUS, FIEKTPOKMHETUYECKUN MOTEHIHAN. Y paBHEHUE
['enpmromnbiia-CMOIIyXOBCKOTO JJIS 3JIEKTPOOCMOca | AJIeKTpodopesa.

Mooyns 5. Kunemuueckue ceoiicmea oucnepcHuvix cucmem

CBsI3b CKOPOCTH OCAXAECHMSI YACTHUI[ C MX pa3MepoM. YCIOBUS COOIIOJEHHUS 3aKOHA
Crokca. CenMMEHTALIMOHHBIA aHAJIW3 MOJUAUCIEPCHBIX cucTteM. KpuBble pacnpeneneHus
gactuil 10 pa3Mepam. I[lpupoma OpOyHOBCKOTO JBIDKEHHWS. 3aKOH OWHINTEHHa -
CmonyxoBckoro. CneactBusi W3 TeOopuH OpoyHOBCKoro JBikeHHs. CeauMeHTalnOHHO-
T Py3nOHHOE paBHOBECHUE, THIICOMETPHUYECKHII 3aKOH.

Mooynb 6. Azpezamugnasn ycmouuugoCms U KOA2yaauusa OUCNEPCHBIX CUCHIEM

CenuMmeHTallMOHHAs M arperatuBHas YCTOMYMBOCTH CHCTEM. JlnopwibHbIE H
mnodobubie cuctembl. Kpurepuit numodumibHoct mno Pebunnepy-Llykuny. Jlnodunsusie
qucnepcHele cuctembl. Kimaccudukaiys noBepXHOCTHO-aKTUBHBIX BelIeCcTB. TepMoavHaMuKa U
MexaHu3M muiesuiooopasoanus. Ctpoenne muinemn [TAB. ComoOunmuzanus. Kputunyeckas
KOHIIGHTPAlUsl MUIIEIUIO00pa30BaHMsl, METOIbI ee omnpeneneHus. JInopoOHBIE AHCIIEpCHBIC
cuctembl. DaKTOpPhl YCTOWYMBOCTU JHOPOOHBIX cucTeM. bpicTpas W MeaneHHas KoaryJssiusl.
Kuneruka xoarynsuuu no CMoIyxoBCKOMY. 3aBUCUMOCTh YHCJa YaCTHUI[ PA3HOTO MOPAIKA OT
BpeMeHu. OcHoOBHble monoxeHus Teopun Jepsruna, Jlannay, depses, Osepbeka (IJIDO).
PackimnuBaromee pgaBieHue U ero coctaBismomue. OOmiee ypaBHEHHE [UIsl DHEPIUu
B3aMMOJEHCTBUSl JUCHEPCHBIX dYacTUll. IloTeHuManpHblEe KpHUBBIE B3aWMOACHCTBHS YACTHULI.
Heittpanuzanmonnas u KoHUeHTpauronHas koarynsuus. [Ipasuiio Hlyneue-TI'apau.

Mooyns 7. CTpykTypooOpa3oBaHUE U CTPYKTYPHO-MEXaHUUECKHE CBOMCTBA IUCIIEPCHBIX
cucteM. Tunsl CTpyKTyp, 00pa3yroImuxcs B AUCIIEPCHBIX cUcTeMax. B3auMocBsI3b Mexay BUAOM
NOTEHIMAIBHON KpHBO#l B3auMoaeicTBus yactull (1o teopur JIPO) u TUIIOM BO3HUKAIOMIUX
CcTpykTyp.  KoarynsliMOHHO-TUKCOTpONHBIE M KOHJIEHCAI[MOHHO-KPHUCTaUIN3allMOHHBIE
CTPYKTYyphl. Peonornueckuii METoa MCCIEN0BAaHUS AUCIEPCHBIX CUCTEM. OCHOBHBIE MOHATHS U
ujeanbHble 3aKOHBI Peosoruu. MoaenupoBaHue peosoruueckux cBoicTs ten. Knaccudukanus
JUCIIEPCHBIX CUCTEM IO CTPYKTYPHO-MEXaHHYECKUM CBOWCTBaM. BS3KOCTb  KHIKHX
arperaTuBHO yCTOMYMBBIX JIMCIEPCHBIX cUcTeM. YpaBHeHus DiHiTeiHa, [lltaymuarepa, Mapka
- XayBuHka. Peonoruuyeckue  CBOWCTBAa  CTPYKTYPUPOBAaHHBIX  JKMIKOOOpPA3HBIX U
TBEPA000Pa3HBIX CUCTEM.

4. O0beM y4eOHOH JUCHUIIIMHBI

O0LeMm

Buasbi yueOHoli padoThl
B 3a4eTHBIX B akageMuueckux

eIMHUIaX yacax
O01mas Tpya10eMKOCTb IUCHUIIIUHbI 5 180
10 y4e0HOMY INIAHY
KonrTakTHas padora (KP): 1,78 64




Jlexmm (Jlek) 0,89 32
[Ipaktuueckue 3anstus (I113) - -
JlaGopaTtopusie 3ansatust (JI3) 0,89 32
CamocrositesbHas padora (CP) 2,22 80
CaMOCTOSTEILHOE H3y4YeHUE Pa3/ICIOB JUCIUIIIINHBI 2,22 80
Bua KOHTPOJIAA: IK3aMeH 36
[ToaroToBKa K SK3aMEHY 1 35.6
KonTakTHas aTTecramus 0.4
Oo0bem
Buasbl yueOHoii padoThl
B 3a4yeTHBIX B acTponoM.
eIUHUIAX qacax
O01mas Tpy10eMKOCTb TUCHHILITHHBI 5 135
10 y4eOHOMY IIaHy
KonTakTHas padora (KP): 1,78 48
Jlexumu (Jlek) 0,89 24
ITpakTnueckue 3anstus (I113) - -
Jlabopartopusie 3austus (J13) 0,89 24
CamocrositesibHas padora (CP) 2,22 60
CaMOCTOSITEIbHOE HM3Yy4YCHHE pa3/icIOB JUCIHUIIIMHBI 2,22 60
Bua KOHTpOJIA: IK3aMeH 27
[TonroToBKa K SK3aMEHY 1 26.7
KonTakTHas aTTecTamus 0.3

AHHOTauMs padoyeil NPorpaMMsbl JMCHUILVIMHBI «AHAJIMTHYECKAS XUMUS U (PU3UKO-
xuMu4yeckue metoanl anaauza» (b1.512)

1.Ilesau ¥ 3a1a4M AUCUMILIUHBI

[lenb AMCHUIUIMHBL MpHOOpeTeHHe OOydYaroUMMUCS 3HAHUM 10 OCHOBHBIM TpyIIaM
METOI0B XMMHUYECKOr0 aHalu3a, Haubosiee LIMPOKO MPUMEHSIEMbIX B IMPOMBIIUIEHHOCTH M
HCCJIEIOBATENIbCKON paboTe, a TakkKe KOMIIETEHIUH, HeOOXOIMMbIX XMMHKaM-TEXHOJIOTaM BCEX
CIEUAIBHOCTEN JUIsl PEIIEHUSI KOHKPETHBIX 3a/1a4 XUMUYECKOTO aHAIN3a.

2. B pe3yabTare 0CBOEHUSI JUCHHUIINHBI 00y4AIOIIUIICS 10JI5KEH::

OBJIA/IETh CIEAYIOIINUME ob1enpodeccnoHaabHbMu kKomnereHusmu (OI1K):

- CIIOCOOHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JMCLUILIMH B
npodeCcCHOHATIBHON  JEATENbHOCTH, NPUMEHSATh METOJbl MaTeMAaTHYEeCKOro aHaiu3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M AKCIIepUMeHTanbHoro uccnenaoBanus (OITK-2);

- CIOCOOHOCTBIO UCMOJIb30BAaTh OCHOBHBIE €CTECTBEHHOHAYYHbBIE 3aKOHBI JUIsl TOHUMaHUS
OKpy»Xaroriero mupa u sinennit npupoasl (OI1K-3).

3HamMb:

OCHOBHBI€ MTOHATHS, TEPMHUHBI, METOIbl U IPUEMBI KAUECTBEHHOTO U KOJIMYECTBEHHOTO

XMMHUYECKOTO aHaln3a, TEOPUI0 XMMUYECKUX M (U3UKO-XMMHUYECKHX METOAOB aHalu3a,
MPUHIIMIIBI paOOTHl OCHOBHBIX MPUOOPOB B (PM3UKO-XMMHUECKUX METOJaX;

ymembo:

MPUMEHSTh MPUOOPETEHHbIE PAKTHUECKHE HAaBBIKK B MPOGECCHOHATBHON eI TeIbHOCTH
JUISL PEIIEHUs] KOHKPETHBIX 3a/ay; BJIAJETh. IOHUMAHUEM IE€JIed M alrOPUTMOB XMMHUYECKOTO
aHaJIM3a, croco0aMu peleHUs] aHAIUTUYECKUX 3a/1a4, OLIEHKONH BO3MOXKHOCTEH KaXXJ10T0 MeToa
aHaJIM3a, OCHOBAMU METPOJIOTMYECKON OLIEHKHM PE3YJbTAaTOB KOJUYECTBEHHOIO XHMHUYECKOTO
aHau3a;

enaoems:




NOHMMaHUEM IeJie W aIrOpUTMOB XUMHUYECKOTO aHajHu3a, CIOCOo0aMM pELICHUs
AHATUTUYECKUX 3aJjad, OLEHKOW BO3MOXHOCTEM KaXKAOro MeToja aHalu3a, OCHOBaMH
METPOJIOTMUECKOH OLIEHKU PE3YJIbTAaTOB KOJIMUYECTBEHHOTO XUMUYECKOTO aHAIM3a;

umems npeocmaenieHue O €AUHOM JIOTMKE XMMHYECKOIrO aHajau3a, O MHOrooOpasuu
METOJI0OB XMMMYECKOTO aHallu3a U O KOHTpOJIE KayecTBa pe3y/lbTaTOB KOJIMYECTBEHHOI'O
XMMHUYECKOT0 aHaJIM3a.

3. Kparkoe conep:kanue JTUCHUNIHHBI:

Benenue. AnanmuThueckas XUMHUS KaKk OCHOBa METOJOB M3Yy4YEHHS U KOHTPOJIS
XUMHUYECKOI'O COCTaBa BEILECTB B MaTEpPUAIbHOM IPOM3BOJACTBE, HAYyYHBIX HCCIIEAOBAHUAX, B
KOHTpOJIE OOBEKTOB OKpyXarolied cpeabl. Buapl aHanuza. AHaIMTUYECKHUH CUTHAI Kak
HOCHUTEINIb KQYeCTBEHHON M KOJIMYECTBEHHOH MHpopManuu o0 oObekTe aHain3a XUMHUYECKHE,
(GU3NKO-XMMHUYECKHE METObl aHaIM3a, UX B3aHUMOCBSI3b, COOTHOLIEHHUE U IIPUMEHEHHE. 3a1aun
U 00BEKTHl XMMUYECKOTO aHaln3a. DJIEeMEHTHbIH, (a30BbIid, (PyHKIHMOHAIBHBINA (CTPYKTYpPHBIN)
aHanmu3. KonnyecTBeHHBIN U KaUeCTBEHHBIH aHAIU3 OPTaHUYECKUX M HEOPraHUYECKHX BELIECTB.
OcHoBHBIE TpeOOBaHMS, PEIBIBIAEMbIE K METOJIaM XUMHUECKOro aHanu3a. [lyTu moBbIeHUs
U30MpaTeIbHOCTH  AHAIWTUYECKUX peakuuid. ['pynmoBele, o0mue, 4YacTHbIE pPEaKLUu.
Ananutndeckas ¢opMa W aHanuTHYecKue npus3Hakd. CoBpeMeHHbIE (UINKO-XUMHUYECKHE
METO/bI UJICHTU(PHUKALIUYU 3JIEMEHTOB U COEAMHEHUH.

MeTo/1bl KOJMYECTBEHHOT0 aHanu3a. [IpuHIUOBI M 33Ja4d KOJIMYECTBEHHOTO aHalIM3a.
Kparkas knaccudukanus meronoB. TpeOoBanus k peakuusm. Otanbl aHanuza. OnpeneneHue
BemiecTB. PacuerHsie ¢opmynbl. CriocoObl MpencTaBIeHHsT PE3YyIbTaTOB KOJIWYECTBEHHOTO
aHanmu3a. lIpumepsl NMpUMEHEHHs] CTATHCTUYECKUX METOJOB OLEHKH Ppe3yJIbTaTOB aHalu3a.
CnyualiHple  CHCTEMaTHYECKHE IOrPELIHOCTH, MPaBWIBHOCTH M BOCIPOU3BOAMMOCTH
pe3ysIbTaTOB aHaiM3a, W30UPaTENIbHOCTh, CKOPOCTh M SKOHOMMYHOCTH METOJIOB aHaIM3a.
Tutpumerpuueckue MeToApl aHanuza. [IpuHnun TuTpuMmerpuu. TUTpOBaHME M €ro JTalbl.
I'paduueckoe n3obpaxeHue mporecca TATPOBAHUS — KPUBbIE TUTPOBaHMsA, UX BUAbl. CKayoK Ha
KpUBOI TUTpOBaHUs, TOuka 3KkBHUBaJEeHTHOCTH (T.D.) u koHeuHast Touka TuTpoBanus (K.T.T.).
[lepBuyHble M BTOPUYHBIE CTaHIAPTHL. AHAJIUTHKO-METPOJIOTHYECKAs XapaKTepUCTUKA
TUTPUMETPUUECKUX METOJOB. THIBI peaklui, UCIONb3yEMbIX B TUTPUMETPUUYECKOM aHAIN3E;
TpeOoBaHus, MpeabsBiIsieMble kK HUM. Kiaccudukanus TUTPUMETPHUECKUX METOJOB aHAJIN3A.
[Ipsimble ¥ KOCBEHHbIE CHOCOOBI TUTpoBaHHA. CyYIIHOCTP METO/a KHUCJIOTHO-OCHOBHOI'O
TUTpoBaHUsA. KpHBbIE KUCIIOTHO-OCHOBHOTO TUTpOBaHMs. CrocoObl UACHTU(DHUKAIIMA KOHEUHOU
TOYKH TUTPOBAHUS. Kucnorno-ocHoBHbIE WHUKATOPHI. Hcnonb3oBanue
KOMIIJIEKCOOOpa30BaHUs B XUMHUECKOM aHalu3e. AHAJIUTHYECKHE BO3MOXKHOCTH METo/a
KOMIUIEKCOHOMETPUYECKOTO  TUTPOBAaHUA.  MeETOoAbl  OKUCIHUTEIbHO-BOCCTAHOBUTEIHHOIO
TUTPOBAHUS.

OnekTpoxumuueckue Meroabl aHanuza. Kiaccupukanmas OXMA. Hcenonb3yemsbie
XUMHUYECKHE M 3JIEKTPOXUMHUUYECKHE peakiuy, TpeOOBaHUs, NPEAbIBIsEMbIE K 3TUM PEaKIUsIM.
Bosmoxnoctn OXMA. Konnykromerpus. OOmasi xapakTepucTHKa MeToja. YAenpHas u
DKBUBAJIEHTHAs!  DJIEKTPONPOBOJHOCTH  pacTBOopoB.  IlogBmxkHoctm  moHOB.  Ilpsmas
KOHAYKTOMETpUS U KOHJyKTOMeTpuueckoe TtutpoBanue. Kpusbie TutpoBanus. Ilpumepst
omnpenenenuii. BeicokoyactotHoe TuTpoBanue. OcodeHHOCTH MeToa. [IpuHnunuanpHas cxema
ycTaHOBKM. lcmonb3yemble HMHIYKTUBHBIE U €MKOCTHbIE sUeKku. DOpMBI  KPHUBBIX
BBICOKOYACTOTHOrO TUTpoBaHMs. Ilpumeps omnpenenenuii. Ilorenumomerpus. CymHOCTb
MeTona. VHAuMKaTopHble  BNEKTPOAbl M DJEKTpoAbl  cpaBHeHus.  Knaccudukanus
MOHOCEJIEKTUBHBIX 3JEKTPOAOB. OCHOBHBIE XAapPAaKTEPUCTUKH HMOHOCEIEKTHUBHBIX 3JIEKTPOJOB
pasnuyHbIX THUMOB. [Ipu4mHBI, oOycClaBIMBarOmMe H30UPATEIBHOCTh JJIEKTPOIOB. MeTompl
omnpeneneHuss K03(pPUIMEHTOB CENEeKTUBHOCTH, BEPXHETO M HMKHErO MIpezesia OOHApYX EeHHUs.
VYrnoBorr k03P UIIUEHT AIEKTPOAHON (DYHKIHH. METObl KOJMHMYECTBEHHBIX OMpENETICHUN H
ycinoBus  uX  npuMeHeHus. [Ipsmas  morenumomerpusi  (pH-merpus, HOHOMeTpus).
Bonbramnepomerpuueckue meroabl aHanuza. Kiaccuueckas mossiporpadus, OCHOBBI METOJa.
[TpuniunuansHas cxema mnossiporpaduyeckoi  ycraHoBKu. Mcmonb3yemble  3JEKTPOJIBL.



[Monsporpammel. YpaBHenue MinbpkoBuya. YpaBHeHUe nossiporpadudeckoit Bonuel. [ToreHmuan
noyBOHBL.  BwiOOp w  HazHaueHue  mossiporpaduueckoro  ¢ona.  KauecTBeHHBIN
nossporpaduueckuii ananus. KonuuectBennslii ananu3. CoBpeMeHHbIE HANPABICHUS PAa3BUTHUS
BoJibTamnepoMeTpun. OOnacTu HCHOIB30BaHUA. AMIepoMeTpuyeckoe TuTpoBaHue. OOmas
XapakTepUCTHKa Merona. BpiOop ycnmoBwii ammepomMeTpuueckux u3MepeHuil. Kpussie
tuTpoBaHud. KynoHoMmerpuueckuili metos aHanmza. Kiaccudukanus MeTos0B KyJIOHOMETPHH.
OObenunennslii 3akoH ®apanes. Boixoq no Ttoky. Ilonspusanuonnslie kpusble. Ilpsmas
KyJIOHOMETPHS U KyJIOHOMeTpHueckoe TutpoBanue OcobeHHocTH MeTo0B. KynoHomerpust npu
KOHTPOJIMPYEMOM TOTEHIIMAJEe M MPU KOHTPOIUPYEeMOM ToKe. Bribop moTtenuumana pabouero
JJEKTPOAA. Kynonomerpuueckoe TUTPOBAHUE. Br16op TOKa JJEKTPOJIN3A.
OnexkTporpaBuMeTpudeckuii  aHanu3.  OOmas  XapakTepucTuka  wMmeroaa.  llpomecchl,
IPOTEKAIOIME MPH TEKTPoaH3e. BIOOp 371eKTpoaoB. Y CI0BUS 3IEKTPOOCAKICHHUS.

Ontuueckre MeToAbl aHanu3a. [lomyuyeHne XMMHKO-aHATUTUYECKOH MH(OpMAIUN MpH
B3aUMOJICHCTBUHU 3JIEKTPOMArHUTHOTO U3JTydeHHUs ¢ BemecTBoM. Kitaccudukanus crekTpaibHbIX
METOMOB aHanu3a. ATOMHAas M MOJIEKYJSpHas CHEKTPOCKomus. AOCOpOIMOHHBIE U
SMHUCCUOHHBIE METOJbl aHaJIn3a. ATOMHO-DMUCCHOHHBIM CHEKTPaJIbHBIN aHanu3 Buuel miuasm.
CriektpanbHble TPHOOPHI M CITOCOOBI PETUCTPAIMU CIIEKTpa (BU3yalbHbIH, (hoTOrpaduuecKuii u
¢doroanexTpuueckuit). KauectBennslii ananu3. KonnuecTBeHHbIE METOJbl aHaINW3a. ATOMHO-
OMHCCHOHHAS (OTOMETpHs IJJaMEHHW. AHHOHHBIA M KAaTHOHHBIA 3(PQeKTh. ATOMHO-
abcopbumonHas crnekrpodoromerpus. Obas xapakTepucTika MeToa. biok-cxema mpubopa.
HcTOYHUKH MOHOXpOMAaTHYeCKOro u3iaydeHus. CpaBHEHHE aHAIUTUYECKUX XapaKTEPUCTUK
METOZI0OB aTOMHOM abcopOuuu u aTOMHOM 3SMHUCCHU. MoJeKyispHas CHIEeKTPOCKOIMHUS.
CrextpodoromMerprueckuii aHanu3. MeTOAbl ONTHYECKOW MOJIEKYJISIPHON CIIEKTPOCKOITHH.
[Toryomenue 33IeKTPOMAarHUTHOTO BHJA M30TEPMBbI pacnpenenaeHus. Metoasl uieHTUGUKanuu
BEIICCTB Ha OyMakHOH Xpomarorpamme. KoiwmuecTBEHHBIM aHAIM3 B MeETOJe OyMaKHOM
xpomarorpadpuu. HMonooOmennas xpomarorpagus. CymHocTs Meroaa. TpeOoBanus,
MPEIbABISEMBIC K PEAKIIUSIM HOHHOTO oOMeHa. OcOOEHHOCTH MOHOOOMEHHOU XpoMaTorpaduu.
Koadduuuent cenekruBHocTH. BbIOOp ONTUMAaNBHBIX YCIOBUH HMOHOOOMEHHOIO pa3JiesIeHUs
BemlecTB. [enb-xpomatorpadus. IlogsumxHas u HenmonaBuxkHas ¢aszpl. OOliee ypaBHEHUE,
OMuchIBatolee npouecc reiab-xpomarorpaguu. CopOentsl. OOUIMiA, BHEIIHUNH W BHYTPEHHUH
00BEMBI KOJIOHKH.

4. O0beM y4eOHOI TUCHUILIHHBI

Buabi yueOHol padoThl Bcero 4 cemecTp
B 3au. B akaa. | B 3au. B akan. B acrp.
ell. yacax | ell. yacax yacax
Oo0masn TPYA0EMKOCTh
AUCHMUIUIMHBI N0  y4eOHOMY | 3 108 3 108 81
ILUIAHY
KonTaktHas padora (KP): 1,33 48 1,33 48 36
Jlexmm (Jlek) 0,44 16 0,44 16 12
Jlabopatopusie padotsl (JIP) 0,89 32 0,89 32 24
CamocrosiTeibHAs pabdora 45
(CP) 1,67 60 1,67 60
CamocrosTenbHOE U3yUeHNE 598 598
pa3ziesIoB TUCIIUTLUTMHBI 44.85
1,67 1,67
KonTaktHast camocrosiTesibHas 0.2 0.2
pabota 0.15
Buja xoHTpoJisi: 3aueT/3K3aMeH . .
- - 3a4éT ¢ oueHkoM

AHHOTanuA padoueil nporpammel AucuuiinHbl «MHKkeHepHas rpadguka» (b1.513)



1. llean AUCHUILIHHBI

— HAYYWUTh CTYJECHTOB BBIIOJHEHHUIO W YTCHHUIO YEPTEKEH U MPAaBUJIAM U YCIOBHOCTSIM,
npuMeHsieMbIM npu 3ToM (ctangapram ECK/I).

3ajaya M3ydeHUs HMHXXEHEPHON TpadUKU CBOJUTCS K Pa3BUTHIO MPOCTPAHCTBEHHOTO
NPEICTaBICHUS, KOHCTPYKTHUBHO-TEOMETPUYECKOTO MBIIUICHHUS, CIIOCOOHOCTEH K aHalu3y M
CUHTE3y MPOCTPAHCTBEHHBIX (OPM U COOTHOIIEHUH MEXKAY HUMH, H3YYEHHUIO CIOCOOOB
KOHCTPYUPOBAHHS PA3IMYHBIX TEXHUYECKUX H3JIENINH, CIIOCOOOB MOIYYEHHUS MX YepTex el Ha
ypoBHE TIpaduyuecKux Mojeeil, O3HAKOMIIEHUIO CO CHOCOO0aMM BBINOJIHEHUS YepTekeil
METOJIJaMU KOMITHIOTEPHOU rpaduKu.

2. B pe3yabTraTe nu3ydyeHus QJUCHUILIMHBI 0aKaJIaABP 10JIKEH:

OBJIa/IeTh CJIeAYIOIUMHU 00meKyabTYypHbIMHE (OK) komneTeHnusiMu:

— CIOCOOHOCTRIO K cCaMOOpraHu3aiuu U camooopazosanuto (OK-7);

3HATh:

— coco0bl 0TOOpaKEHHsI MPOCTPAHCTBEHHBIX (POPM Ha MIIOCKOCTH;

— [PaBUJIA U YCIOBHOCTH MPHU BBIITOJIHEHUH YEPTEXKEM;

— BU/JIBI U3JIEIMH U KOHCTPYKTOPCKUX JIOKYMEHTOB;

— Ha YPOBHE IIPEJICTABICHUS XapaKTEPUCTUKN (POPMBI U TIOBEPXHOCTH U3JIEIINIA;

yMeTh:

— BBIIOJIHATh M YUTaThb YEPTEKU TEXHUUYECKUX H3JEIUN C y4yeToM JIeHCTBYIOIIMX
CTaH/1apTOB;

— BBIIIOJIHATh U YATATh CXEMbI TEXHOJIOTMYECKUX MPOLECCOB;

— HUCIIOJIb30BaTh CPEJICTBA KOMIIBIOTEPHOW TpaUKH ISl U3TOTOBIICHHS YEPTEKEH.

BJIA/JETh:

— croco6aMu ¥ mprueMaMy N300paKeHHsI MPEAMETOB Ha ITOCKOCTH;

— rpa¢uyeckoii cucremoit «Kommacy»

3. Kparkoe cogepixanue 1uCUMNIHHBI

BBenenne. Ilpenmer u metonsl umHkeHepHOW rpaduku. Kparkue wucropuueckue
cBeZleHMs. 3a/laull U MECTO Kypca B MOATOTOBKE OakaaBpa TEXHUKU U TEXHOJIOTUHU.

Mopnyas 1. U3geus 1 KOHCTPYKTOPCKHE JOKYMEHTBI.

1.1. Buabl u3nenii 1 KOHCTPYKTOPCKHUX JOKYMEHTOB.

Buner m3genuit mo 'OCT: neranb, cOopouHasi eTuHHUIA, KOMIUIEKC, KOMIUIEKT. Bumbl
KOHCTPYKTOPCKHUX JIOKYMEHTOB: UEPTEX JeTaliu, COOpPOUYHBINH uyepTexk, depTex OOLIero BHIA,
cneundukanus, cxema. I[uppsl KOHCTPYKTOpPCKMX JIOKyMEeHTOB. KpaTkue cBeneHus o
CTPOUTENIbHBIX YEPTEKAX.

1.2. Pe3p00BbI€e 31T U COeTHHEHN.

Pe3nOn1: 0OpazoBanue, kiaccudukanus, u3o0pakeHHe U 0003HAUYCHHE HA YEPTEKXe.
Cranpnapthble pe3bOoBble nznenus. OmnpeneneHue pe3bObl n3MepenueM. CoenuHeHus aeraneit
6osToM U mmuiIbkoi. Pe3sr0oBbie TpyOHBIE coenuenHus. LlankoBbie coeTMHeHuMs.

1.3. cKu3bI U TEXHHYECKHE PUCYHKH JeTaJIeil.

[TocnenoBarenbHOCTh  BBIMOJIHEHUS ~ M300pakeHUM  JeTaiu:  BBIOOp  IJIABHOTO
u300pakeHust; OmpeseseHne HEOOXOJUMOro KOJMYECTBa H300pakeHHi; MOJArOTOBKA MO
yeprexa K U300pakeHUI0 JIeTall; N300pakeHne OCHOBHBIX BHEIIHUX U BHYTPEHHUX OY€pTaHUMN
neranu. OOMep JeTanu NpU BBINOJHEHHM €€ 3CKu3a ¢ HaTypbl. OdopmieHue uyeprexei u
ACKU30B nertanell. [IpaBuia BeIMoaHEHHUS U 0QOPMIIEHUS TEXHUYECKUX pUCYHKOB. OO03HaUeHUS
MaTepUasoB.

1.4. YepTe:xxu cOOPOYHBIX eIMHMII.

IIpaBuna BbIMONHEHUS W OGoOpMIIEHUST COOPOYHOrO dYepTeka: BBHIOOP TJIABHOTO
M300paXKeHUs, ONpEJeNeHne KOJMYecTBa H300paKeHWi, HaHeceHHWE HOMEPOB MO3ULUH,
HaHeceHHe pa3MepoB (rabapUTHbIEC, YCTAHOBOYHbIE, IPUCOECTUHHUTENbHBIC, SKCIITyaTalluOHHbIE).
Cnemudukarus. [IpaBuna BeimoHEHUS U 0POPMIIEHHUS YepTeKa 00IIero BUIA.

Moayas 2. CoeiuHeHus 1eTajiei.

2.1. Cxembl.



Knaccudukanus cxem no Bunam u tunam. O6o3nadenue cxeM. [IpaBuna BBIIOTHEHUS
CTPYKTYPHBIX U IIPUHIUIINAIBHBIX TEXHOJIOIMYECKHUX CXeM. CXEMBI PACIIOIOKECHHUS.

2.2. M300paxxenusi coeAMHEHUH JeTajei.

Quanuesble  coequHeHus. [llnmnesble u  mmoHouHble coeauHeHMs. CoenuHEHUs
mtudToM M IMUIMHTOM. HepasbeMHBIE COETUMHEHMs JeTalieil: cBapka, MaiKa, CKICHMBaHHE,
00BaIbLIOBKA, pa3BalIblIOBKA, COEIMHEHHUE 3aKJICTIKOM.

2.3. ApmaTtypa Tpy0oOnIpoBOa0B.

Knaccugukanus apmatypbl TpyOOIpPOBOJOB IO HA3HAYEHUIO, [0 TUIY IEPEKPBITUS
MOTOKAa pabouell cpenpl, MO CHOcO0y MPUCOCIWHEHUS K TPyOONpoBOay, MO crmocoly
repMETU3aLNN HIITHHIEIS.

Mopnyasb 3. YUepreaxun cO0POYHBIX eUHULL. JJIeMEHThl KOMIIbIOTePHOil rpadguku.

3.1. N'eomeTpuyeckue xapakTepucTuk GopMbl U MOBEPXHOCTHU U3/1€JIHIA.

Pa3mepsl, mnpaBuina uX HaHECEHUs Ha uepTexe. Pa3Mepbl HCIOJIHUTENbHBIE U
CIpaBOYHbIEC, TabapuUTHbIE, KOOPAMHUPYIOIIME U  vacTHble. ba3bl  u3MepuTeNnbHBIE,
KOHCTPYKTOpPCKHE, TEXHOJIOTMUECKHUEe, BcromorarenpHble. Hanecenue pasmepoB orT 0as.
IIpenenbHble OTKIOHEHUS Pa3MEpOB IJIAJKMX IOBEPXHOCTEW, NOMYCKH, NOcanku. Jlomycku u
nocagku A jgeraneid ¢ pespOoit. lllepoxoBaTocTh MOBEpXHOCTEW JeTaneil, mapaMeTpbl
LIEpPOXOBAaTOCTH, IIPAaBUJIa HAHECEHHUs I1apaMETPOB IIEPOXOBATOCTH IOBEPXHOCTEN HA YEPTEXKE.
[IpenenvHbIC OTKIOHEHUS (POPMBI U PACTIOTIOKECHHUS.

3.2. letaampoBaHue YepTeskeil COOPOYHBIX eIUHHUIL.

[IpaBuna peramupoBaHusl YepTEKEW COOPOUHBIX €AMHHIL. BhImogHeHue uepTexell u
TEXHUYECKUX PUCYHKOB JI€TaJICH.

3.3. DJieMeHThI KOMIIbIOTEPHOH rpadukm.

KomnbroTepHas rpaduka u pemaemslie ero 3aaauyn. I'papuueckue o0bEKThI, IPUMUTHBHI,
aTpuOyTHl, CHHTE3 Wu300paxenus. [IperncraBieHue BUACOMHPOPMALMM W €€ MAalIWHHASA
redepauus. CoBpEeMEHHBbIE CTaHIApThl KOMIIBIOTEPHOH rpaduku, rpaduyeckue S3bIKH U
meradainpl.  Peammsanmus anmapaTHBIX — Mopayned rpadudeckoil  cuctembl. OCHOBHBIE
rpaduyeckue alropuTMbl Ha IUIOCKOCTHM M B HpocTpaHcTBe. lIporpammuble rpaduueckue
CUCTEMBI U UX IIPUMEHEHHUE.

4. O0beM IMCUMIIMHBI M BUABI Y4eOHOiIl padoThI

Buapl yueGHOI nesiTennbHOCTH B 3aueTHEBIX B akan. B actponomuu.
eIMHUIIAX Jacax Jacax
O0masi Tpya0eMKOCTh JAUCHMIUIMHBI 110 4 144 108
y4eOHOMY IIaHY
KonTaktHas padora (KP): 1,33 48 36
Jlexuu (7ex.) 0,44 16 12
[TpakTnueckue 3anstus (I113) 0,67 24 18
JlaGopatopusle 3ansaTus (JI3) 0,22 8 6
CamocrositebHas padora (CP): 2,335 96 72
Kypcogas pabora 1 36 27
PacuetHo-Tpaduueckue padboThl 0,75 27 20,25
[ToaroroBKa K KOHTPOJIBHBIM paboTaM 0,25 9 6,75
Jlpyrue BUIBI CAMOCTOSITEIEHOW PaOOTHI 0,335 12 9
ITonroroska u cgaua 3ayera 0,335 12 9
Buj MTOroBOro KOHTpoOJIs 3ader c oneHkoM




AHHOTanusa padoyeil nporpammal fucuuninubl «llpukiaagnas mexanuka» (b1.614)
1. Heau v 321244 AUCHMILINHBI
Henap aucUMNIMHBI - HAay4YduTh CTYJEHTOB TBOPYECKOMY MOAXOAY K BBIIOJIHEHUIO
WH)KEHEPHBIX PACYETOB HA IIPOYHOCTH, JKECTKOCTb M YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKIIUH,
JeTaliel ¥ y3J10B MAllluH U anmapaToB.

2. TpeGoBaHus K pe3yJbTaTaM 0CBOEHHMS TUCHHMIIIHHBI

N3yuenue kypca «lIpukimannas mexanuka» 1o Hampasienuto 18.03.02 Dnepro- u
pecypcocOeperaromnye mporecchl B XUMUYECKOH TEXHOJIOTHUH, HEPTEXUMUN U OMOTEXHOJIOTHU
CIoCcOOCTBYET MPUOOPETEHHIO CIEAYIOIUX KOMITETEHITHI:

CIOCOOHOCTh HCIMOJIb30BaTh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX IUCIMILIIMH B
npoecCHOHANBHOM  JEATEeIbHOCTH, MPUMEHSITh METOJbl MaTeMaTUYecKOoro aHajiu3a |
MOJICTTMPOBAHHMSI, TEOPETUICCKOTO U IKCIIepUMeHTanbHOro uccienosanus (OI1K-2).

B pe3yabTare u3yyeHusi AUCHUIIMHBI CTYACHT J0JI/KEH::

3HATh:

OCHOBHbBIE€ YPAaBHEHHUSI U METO/bI PELICHU 3a]]a4 CONPOTUBIICHUS MaTEPUAIIOB U JeTallel
MalllMH;

OCHOBHBIE METOJbl PacyETOB HA IMPOYHOCTb, KECTKOCTh U YCTOMYHMBOCTH 3JIEMEHTOB
KOHCTPYKIUH MalllMH U alapaTos;

OCHOBBI TEOpUM pacuera JAeTajlied W Y3JI0OB MallMH M allapaToB XUMHYECKOMN
TEXHOJIOTHH.

yMeTh:

IIPOBOAUTH PACYEThl 3JIEMEHTOB KOHCTPYKLMI Ha OCHOBE METOJIOB COINPOTHUBIICHUS
MaTepHuaos;

paccuuThIBaTh U KOHCTPYUPOBATh ACTAIN MAILLUH 0 UCXOAHBIM JAHHBIM;

MPOU3BOJUTh  pacdyeTbl MO  OCHOBHBIM  KPUTEpPHUSIM  pabOTOCIOCOOHOCTH U
KOHCTPYMPOBAHUS JI€Taleil MallnH.

BJIAJETh:

HaBbIKaMU pacyeTa CONMPOTUBIICHNUS MAaTEPUAJIOB aHATUTHUECKUMU METOIaMU;

HaBbIKAMHU BbIOOpa MaTEpUANIOB MO KPUTEPUSIM MPOUYHOCTH;

pacderamMu THIIOBBIX JETAJEd MAaIIWH, IOJb3YICh CIPABOYHOM JIMTEPATYPOH U
I'OCTammu.

3. KparTkoe coep:kaHue JUCIHUIINHBI:

1. BBenenne

Pons mpenmera «llpuknagHas MexaHuka» B (OpPMHUpPOBAaHMM WHXKEHEpa XHWMHKa-
texHosora. «lIpukiagHas MexaHHMKa» KakK OCHOBa JJsi MOHHMMAaHHs pPabOThl, YCTpOWCTBA M
0e30MmacHoOM 3KCIUTyaTaluu 000py/10BaHUsI XMMHYECKOTO MPOU3BOCTBA.

2. Moayas 1 «Onpenesienne peakuuii onop. Pacrskenue-cxarue».

Pazgen 1.1. Onpenenenne peakiuii omnop.

AGCOoIOTHO TBEpIOE TeI0. DIeMeHThl CTaTUKU. OCHOBHBIE OHATHS. AKCHOMBI CTaTHUKU.
VYpaBHeHus paBHoBecHs. CBSA3H U UX PEaKIUU.

Pasnen 1.2. PacTsxeHue-cxaTue.

OcHOBHbBIE JOMYIIEHHWS M TPHUHILMUIIBI CONPOTHUBIEHUS MarepuaylioB. MeToJ CcedeHH.
Hanpsoxenus, nepopmanuu u nepemerienus. 3akoH ['yka. IlocTpoeHue smiop BHYTPEHHHX
YCUJIMWA, HanpsOKeHWd U 1nepeMemieHuid. CTaTUYeCcKu ONpeleIuMble W CTaTHYECKH
HeolpeaenuMsble 3a1a4u. /luarpamMmel pacTsDKEHUs Ul IJIACTHUYHBIX M XPYNKUX MaTepHUaoB U
UX XapakTepucTuku. Jlomyckaemple HaIpsDKeHHs. YCIOBHE IPOYHOCTH TPU  PACTKEHUU
(cxaTum).

3. Moayas 2 «Kpyuenune. U3ruod».

Pazgen 2.1. Kpyuenue.

3axoH ['yka npu cipure. BuyTpennue cunoBble ¢pakTopbl pu KpydeHuu. Hampsokenus B
CTEPXKHAX KPYTJIIOro ce4eHUs. Y CJI0BHE TPOYHOCTH IIPU KPYUEHUH.



Pasgen 2.2. U3ruo.

['eomeTpuueckue XxapakTepUCTHKU IIOCKUX cedueHUi. [IoHsATHE YnMCTOro U MONepevyHOro
u3ruboB. IlpaBuia mMOCTpOEHUs OSIHIOP TMOMEPEYHBIX CHJI M HM3THOAOIUX MOMEHTOB.
Omnpenenenre HOpPMaJbHBIX HANpPSOKEHWH. YCIIOBHME MPOYHOCTH mnpu u3rude. OmpexneneHue
KacaTeJIbHBIX HANpsHKeHUH. PanmonanbHbie POPMBI CEUEHUH.

4. Moayab 3 «CJ10:kHO€ HATIPSKEHHOE COCTOSTHUE).

Pazgen 3.1. CiioxxHOE HANPS>)KEHHOE COCTOSIHUE.

OCHOBBI TEOpPHM HAIPSIKEHHOTO COCTOSIHUSA M TUIIOTE3bl Mpo4dHOCTH. [loHsATHE
HaNpsHKEHHOTO COCTOSIHMA. | TTaBHBIE TJIOMIAIKKM U TJIaBHbIC HanpshkeHus. OO0OUIICHHBIN 3aKOH
I'yka. Haznauenue runore3 npoyHOCTH. lIOHSTHE 3KBUBAJICHTHBIX HANPSHDKEHUM M KPUTEPHUEB
IIPOYHOCTH.

Paznen 3.2. TOHKOCTEHHBIE COCY/IBI.

ToHKOCTEHHBIE COCYABl XMUMHYECKMX HPOU3BOACTB. OIpenencHue HANpSKEHUN 10
O0e3mMoMeHTHON Teopuu. OcHOBHBIC jgomnylieHus. BwBon ypaBHenums Jlamaca. Pacuer
TOHKOCTEHHBIX 00O0JI0YeK IO ypaBHeHHIO Jlamulaca W 1O CTaHAAPTU30BAaHHOW METOMMKE.
VYcnoBue NpoyHOCTH.

Pa3nen 3.3. Pacuer cxarbIX cTep)KHEN HA YCTOMYUBOCTb.

Y CTOWYUBOCTD 3JIEMEHTOB KOHCTPYKIHH. [loHATHE KpUTHYECKON CHIIbl M KOO PUIIEHTA
3araca npodHoctu. Pacuer kpurnueckoi cuitbl o Ditnepy. [Ipeaens mpuMeHUMOCTH (HOPMYITBI
Oiinepa. [IpakTrueckuii cnocod pacuera Ha YCTOWYUBOCTbD.

5. MoayJas 4 «/leTtanu Mamun».

Pasnen 4.1. CoenuHeHne gerajeil MalyH.

Knaccudukanus geraneit MamH M anmapaToB XMMHYECKHX MPOM3BOICTB. Pe3nOoBbIC
coenquHeHus. Pacuer OONTOBBIX COEMUHEHUI MPU TMOMEPEYHBIX M TMPOJOJIBHBIX Harpy3Kax.
[lnoHouyHsle coenuHeHus. HazHaueHne n BUIbI IINMOHOK. PacdyeT MIMOHOK Ha cpe3 U CMSTHE.
Buner cBapku. O6nacth npuMeHeHus. Buabl cBapHbIX MBOB. PacueT Ha MPOYHOCTH CTHIKOBBIX U
HaXJIECTOYHBIX I1IBOB.

Paznen 4.2. Banbl 1 ocu, uX ONOPHI U COEITUHEHHUS.

Banel, ux xnaccupukanus u HazHadeHue. Ocu. IIpoeKTHpOBOUHBIE pacyeThl BajOB U
oced. llogmmnHuku ckonpxkeHus. Marepuanel Briagpiued. llogmmMnHUKKM — KayeHwUs.
[IpyHIMNIMATbHOE YCTPOMCTBO M OCHOBHBIE T€OMETpHUYECKHE pa3Mmepbl. JloCTOMHCTBA,
HEJAOCTaTKM W OONacTH NPUMEHEHHS MOJIIIMITHUKOB KayeHHUs M CKONbxeHHs. [IpuBoaHbIe
mydtel. Hasznauenue. Knaccupukauus Mypt nmo mpuHUMIY JEHCTBUS M XapakTepy pabOThI.
[Topsinok moadopa MydT 1 OCHOBBI IPOUHOCTHOTO pacyeTa.

Pa3nen 4.3. Mexannyeckue nepeaayu.

3ybuatbie nepenaun. OkpyxkHOoe M paavaibHoe ycuwiusa. Penykropel. Ompenenenue u
kiaccudukanus. [Ipumepsl cxem peryKTopoB.

4. O0beM y4eOHOH TUCHHILJIMHBI

B 3aueTHBIX B akanem.
€IMHUIIAX qacax
O0mas TPyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IJIAHY 4,0 144
Konrakthas pa6ora (KP): 1,78 64
Jlexruu (JIek) 0,89 32
IIpaktuueckue 3anstus (I113) 0,89 32
CamocrositesibHas padora (CP): 2,22 80
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHbI 79.8
KoHTtakTHas camocTosiTenbHas pabora 0.2
Buj koHTpoOJIs: 3a4eT / IK3aMeH 3aver ¢
OLICHKOM




B 3auetHbix | B actpoHOM.

eIUHHIIAX gacax

O0mas TpyA0eMKOCTh JMCIHHUIIJIMHBI 10 Y4eOHOMY IIAHY 4.0 108
Konrakthas pa6ora (KP): 1,78 48
Jlexmm (Jlek) 0,89 24
[TpakTaeckue 3arstust (I13) 0,89 24
CamocrositesibHas padora (CP): 2,22 60

CaMoCTOsTeIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI 59.85
KoHTakTHas camocTosTenpHas pabora 0.15
Bua xonTpoJs: 3auer / IK3aMeH 3ader ¢

OIIEHKOM

AHHOTaUus padoyeil mporpaMMsbl JMCHUILVIMHBI «Be30nacHoCTh KU3HeeATeIbHOCTH»
(b1.B15)

1. Heap qucuumIMHbI - GopMupoBaHue MPOpECCHOHATFHON KYJIBTYphl 0€30MacHOCTH,
OJ KOTOpPOW IOHMMAaeTcs TOTOBHOCTh U  CIIOCOOHOCTh JIMYHOCTH MCIIOJIB30BaTh B
npoeCCHOHATIBHON EeSITeIbHOCTH MPUOOPETEHHYIO COBOKYITHOCTh 3HAHUH, YMEHHI M HABBIKOB
uis  obecriedyeHust 0€30IaCHOCTH B cdepe NpodecCHOHATbHON JesATeNbHOCTH, XapakTepa
MBIIUICHUSI ¥ [IEHHOCTHBIX  OPHUEHTAlWH, TPH KOTOPHIX BOMPOCH  OE€30MacCHOCTH
paccMaTpUBAIOTCS B KAUECTBE IIPUOPUTETA.

OCHOBHBIMU 33/1a4aM{ JUCUUIUINHBI SIBIISIOTCS:

* npuoOpeTeHre NOHUMaHMs NpPoOJIeM YCTOWYMBOIO pa3BUTHs U PUCKOB, CBS3aHHBIX C
JESITENIbHOCTBIO YEJIOBEKa;

* OBJIAJICHHE MPHUEMaMH PALMOHAIN3ALUYN KU3HEACATEIbHOCTH, OPUECHTUPOBAHHBIMH Ha
CHI)KEHUSI aHTPOIIOI'€HHOTO BO3/JCHCTBUS Ha IMPUPOJHYIO Cpey U obecrieueHue 0e30MacHOCTH
JMYHOCTH U OOIIECTBA;

* (hopmupoBanme:

- KyJbTYpbl 0€30IaCHOCTH, 3KOJIOTUYECKOTO CO3HAHUS U PUCK-OPUEHTHPOBAHHOIO
MBILUIEHUS, TPU KOTOPOM BOIIPOCHI 0OE30MACHOCTH U COXPAHEHUS OKpYXKalollel cpeJibl
paccMaTpUBAIOTCS B KAUECTBE BXKHEHIINX MPHUOPUTETOB KHU3HEAEATEILHOCTH YeJIOBEKa;

- KyJbTYpbl IpO(eCCHOHAIBLHON 0€30MacHOCTH, CIIOCOOHOCTEH ISl MASHTU(PUIIMKALIUN
OIaCHOCTH U OLIEHUBAHMsI PUCKOB B cepe cBoeil npodecCHoHaIbHON AeITeNbHOCTH;

- TOTOBHOCTH TIPUMEHEHUS MPO(ECCHOHAIBHBIX 3HAHUH JUIT MUHUMHU3AIIUH HETaTHBHBIX
HKOJIOTHUECKUX TOCIEACTBUM, oOecrieyeHus: 0e30MacHOCTH W YIyYIlIEHUs YCIOBUH Tpyna B
chepe cBoeit mpodeccoHaNbHON ASATENHHOCTH;

- CrHocoOHOCTeM K OIEHKE BKJIaJa CBOEH MpeaMeTHOM o0iacTH B pelleHue
AKOJIOTMYECKUX MPoOJIeM U rpobiieM 6€301acHOCTH.

N3yuenne kypca 0€30MaCHOCTH >KU3HEAEATENBHOCTU IpPH MOATOTOBKE OakalaBpOB IO
TEXHUYECKUM HAINpPaBJICHUSM IOJTOTOBKH M CIICIUAILHOCTSAM HANpaBJIeHO Ha MpuoOpeTeHue
CJICAYIOIIMX KOMITeTeHIIUH!

CIOCOOHOCTh HCIIOJIB30BaTh OCHOBBI SKOHOMHYECKHX 3HAHWH B Pa3UYHBIX cepax
x)usnenestenbaoct (OK-3);

CIOCOOHOCTh paboTaTh B KOJUIEKTHUBE, TOJIEPAHTHO BOCIPUHUMATh COIMAJIbHBIE,
ITHUYECKHE, KOH(PECCHOHABHBIE H KyAbTypHBbIe pasnnuus (OK-6);

CIMOCOOHOCTH K caMoopraHu3anuu u camooopaszosanuto (OK-7);

CHOCOOHOCTh MCIIOJIb30BaTh MPUEMBI MEPBOM MOMOIIM, METOIbI 3AIIUTHl B YCIOBHSX
ype3BbryaiiHbix curyarmii (OK-9);

CHOCOOHOCTh HCHOJb30BAaTh OCHOBHBIE €CTECTBEHHOHAYUYHBIE 3aKOHBI JUISI TOHUMAaHHS
OKpy»Xaroriero mupa u sieiennit npupoasl (OI1K-3).

2. B pe3yabTare 0CBOCHHUS AMCHUILINHBI CTYAEHT 10JI7KEH:

3HATh:

- OCHOBHBIE TeXHOC(EPHBIE OMTACHOCTH, UX CBOMCTBA M XapaKTEPUCTHUKH;




- XapakTep BO3JEHCTBHS BpEIHBIX M OMACHBIX (PAKTOPOB HA YEJIOBEKA W MPUPOJHYIO
cpedy, METOHbl 3alllUThl OT HHUX IPUMEHHUTEIbHO K cdepe cBoed mpodecCHOHATBLHON
JESITEIIbBHOCTH

yMeTh:

- UACHTU(UIIMPOBATH OCHOBHBIE OMTACHOCTHU CPE/Ibl OOUTaHUS YEIIOBEKa,

- OLIEHUBATb PUCK MX pealu3aluM, BbIOMPAaTb METOAbl 3allUThl OT ONACHOCTEH
NPUMEHHUTEIBHO K cepe cBoeil mpodeccrnoHaIbHON IESITEeNbHOCTH U CIOCOOBI OOecreueHus
KOM(OPTHBIX YCIOBUH KU3HEAEATEIbHOCTH

BJIAJETh:

- 3aKOHOJATEJIbHBIMM M IIPAaBOBBIMH aKTaMU B O0JIACTM O€30IaCHOCTH M OXPAaHBI
OKpY’Kalole cpenbl, TpeOOBaHMSIMH K O€30IMacHOCTH TEXHHUYECKHUX DErJIaMeHTOB B cdepe
podeCCHOHATIBHOM 1€ TEIbHOCTH;

- croco0amMy ¥ TEXHOJIOTUSIMH 3aIUTHI B YPE3BBIYAWHBIX CUTYAIUX;

- IOHATUHHO-TEPMUHOJIIOTMYECKUM aMapaToM B 00J1acTu 6€3011aCHOCTH;

- HaBBIKAMU paIMOHAIN3AIUHN TPOPECCUOHATBHON IESTETLHOCTH C LENbI0 00eCTeueHHs
0€30I1aCHOCTH U 3aILUThI OKPY’KaIOIIEl cpeibl.

3. KpaTkoe cogep:kaHue JUCHUIINHBI.

1. BBenenue B Oe3omnacHocTb. OCHOBHBIE MOHATHS W omnpezencHus. bezomacHocTs u
YCTOWUYMBOE Pa3BUTHE.

2. Yenosek u TexHocdepa. CTpykTypa TeXHOC(HEpPbI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMEHHOE COCTOSIHHE TeXHOC(HEphl U TEXHOCHEPHOU 0€30M1aCHOCTH.

3. Unentuduxanus 1 BO3ACHCTBUE HA YEJIOBEKA BPEAHBIX U ONACHBIX (PAKTOPOB cpejibl
obOurtanus. Knaccudukanus HeraTuBHbIX (PAKTOPOB Cpellbl OOMTaHUS YEJIOBEKa. XUMHUYECKHE
HeraTuBHbIE (DakTOpbl (BpedHble BellecTBA). MexaHHMUECKHE W aKyCTHUECKHE KoyeOaHMs,
BUOpaMsi W IOyM. OJIEKTPOMAarHWTHBIE M3Iy4eHHS W MOl VoOHM3HWpyome H3IydeHue.
Onexrtpudeckuil Tok. OnacHble MexaHndeckue (Gaxropsl. [Ipoueccsl ropeHHs U M0kKapoB3pPhIBO-
OIIACHbIE CBOMCTBA BEIIECTB U MaTepraioB. CTaTHYECKOE AIEKTPUUYECTBO.

4. 3amuTa 4ejaoBeKa U cpesibl OOMTAHUS OT BPEIHBIX U ONACHBIX (PaKTOPOB MPUPOJIHOTO,
AQHTPOIIOTEHHOTO U TEXHOTE€HHOTO NMPOUCXO0XKJAeHUs. OCHOBHBIE MPUHIIMIIBI 3aILUTHI. 3aluTa OT
XUMHUYECKMX U OWOJOTMUECKUX HEraTUBHBIX (AaKTOpoB. 3amuTa OT DJHEPreTHUECKUX
BO3JCHCTBUI U (u3ndyeckux nosed. ObecrneueHue 0€30MaCHOCTH CHUCTEM, pabOTAOLIUX MOJ
naByieHueM. be30macHOCTh KCIUTyaTallid TPyOOIPOBOJIOB B XMMMYECKOW MPOMBIIUIEHHOCTH.
be3omnacHas skcrutyaTanusi KOMIPECCOPOB. AHAIN3 U OLIEHUBAHNE TEXHOTEHHBIX U MPUPOTHBIX
PHCKOB.

5. Ob6ecnieueHre KOM(POPTHBIX YCIOBUN JJIS )KU3HU U JEATEILHOCTH 4yenoBeka. [lonsaTue
KOM(OPTHBIX WM ONTHUMAJIbHBIX YCIOBHH. MUKpokiaumar nomenieHuid. OcBelieHre 1 CBETOBast
cpelia B IOMEIICHHH.

6. Ilcuxodusnonornyeckre 1 proHOMHUUECKUE OCHOBBI O€30MTACHOCTH.

[Tcuxuueckne mporecchl, CBOMCTBA U COCTOSIHUSI, BIUSIONINE Ha 0€30MacHOCTh. Buabl u
YCIIOBHS TPYLOBOU AEATEIBHOCTH. DPrOHOMUYECKHE OCHOBBI O€30IaCHOCTH.

7. Upes3BbluaiiHble CUTyalldd M METOJbI 3alllUThl B YCIOBMSIX UX peanuzauuu.Ooume
ceenenus o YC. Iloxap u B3pbIB. ABapuM Ha XMMHUYECKHM ONAcHbIX 0OBeKkTax. PajguannoHHble
aBapuu. [Ipubopbl panvanMoOHHON, XUMHYECKOM pa3BeIKH U JO3UMETPHUYECKOr0 KOHTPOJIS.
UpesBblyaiiHbIE CUTYallud BOEHHOTO BPEMEHU. 3alllUTa HACEJICHUS B UPE3BBIYANHBIX CUTYyalUsIX.
VYcToiunBOCTh PYHKIIMOHUPOBAHUS O0BEKTOB 3KOHOMHUKHU B UPE3BBIYANHBIX CUTYALIUSX.

8. YrpapnieHne 6€30MacHOCTBIO )KU3HEACITEIbHOCTH. 3aKOHOIaTeNIbHbIE 1 HOPMAaTHUBHbBIE
IIPaBOBBIE OCHOBBI YIPaBIIEHUSI O€30MACHOCTHIO KU3HEAEATETbHOCTH. DKOHOMHUYECKHE OCHOBBI
ynpaBieHus:  Oe3omacHocThio.  CTpaxoBaHHMEe pUCKOB. l'ocynapcTBEeHHOE — yIpaBieHUE
0€30I1aCHOCTBIO.

4. O0bem y4eOHOM JUCHUIIMHBI



Buyx yueOHol paboThl B 3auernbix eqnannax | B akagem. gacax
O01wmas TPy10eMKOCTh JHCHUILINHBI 4 144
KonraktHas pa6ora (KP): 1,33 48
Jlexiuu (JIek) 0,89 32
JlaGopaTtopusbie 3ansatus (JI3) 0,44 16
CamocrositeabHas padora (CP): 1,67 60
[ToaroToBka K 1a00paTopHBIM paboTam 1,11 40
IToaroToBka K KOHTPOJIBHBIM paboTam 0,56 20
Bu1 H”TOroBOro0 KOHTPOJIS: IK3aMeH 1,0 36
IToaroToBKa K 3K3aMeHY 35.6
KonTaktHas aTrecramus 0.4
Buy yae6HO# paboThI B 3aueTHbIX enuHunax | B acTpoH. yacax

O01ast TPY10€eMKOCTh M CHUTITHHBI 4 108
KonTaktHas padora (KP): 1,33 36
Jlexmm (Jlek) 0,89 24
JlabopaTtopusie 3ansatust (J13) 0,44 12
CamocrositeabHasi padora (CP): 1,67 45
IToaroroBka K J1abopaTopHBIM padoTaM 1,11 30
[TonroroBKa K KOHTPOJIBHBIM paboTaM 0,56 15
Buj uTOroBoro KOHTpoOJIsi: 3K3aMeH 1,0 27
[ToaroroBka K 3K3aMeHy 26.7
KonrakrHasa arrecranus 0.3

AHHOTanus padoyeil mporpaMmmal JucuuIMHBI «[Ipouecchl M annmapaTbl XMMUYECKOM
TexHosorum» (b1.5.16)

1. leab AUCHUILIAHBI:

Bmecre ¢ kypcamu oOmiell XMMHUYECKOH TEXHOJOIMHM, XUMHUYECKHX IPOLIECCOB U
pPEaKTOpOB U Jp. CBsA3aTh OOIIEHAyyHY0 M OOIIEHMH)KEHEPHYIO TOATOTOBKY XHWMHKOB-
TEXHOJIOTOB Ha OCHOBE M3y4YEHHS OCHOB THAPABIMYECKHUX, TEIJIOBBIX U MacCOOOMEHHBIX
IPOIIECCOB XUMMYECKOW TEXHOJOIMH, YTO HEOOXOJUMO MpH MOJArOTOBKE OakalaBpoOB IO
JAHHOMY HAampaBJICHUIO I Hay4YHO-HCCIEAOBAaTEIbCKOM M TpaKkTUYecKoW paboThl Ha
NpEANPUITHUSIX.

2. B pe3yabraTe wu3y4YeHUs] IUCHUIUIMHBI OOy4YalOIIMiicd 1O mporpamMme
0akajaBpuaTa J0JKEH OBJIAJAETh CJeIYIOIHMMHA KOMIIeTCHIIUAMM:

Obwenpogheccuonanvnvimu (OIIK):

- CIIOCOOHOCTBHIO UCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B
npoecCUOHATBHON  AEATENbHOCTH, NPUMEHSATh METOJbl MaTeMAaTUYeCKOro aHalu3a H
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M AKCIIepUMeHTanbHoro uccnenaoBanus (OITK-2);

- CIIOCOOHOCTBIO UCIIOIB30BATh OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHBI JJI1 TOHUMaHUS
OKpy»Xaroriero mupa u sieiennit npupoasl (OI1K-3).

Ipogpeccuonanvuvimu (1IK):

B 00J1aCTH MPOU3BOJICTBEHHO-TEXHOJIOTHYECKOM IeATEeIbHOCTH:

- CIOCOOHOCTBIO YYacTBOBAaTh B COBEPILIEHCTBOBAHMHM TEXHOJOTHMUECKUX IPOILIECCOB C
MO3UIUI HEPro- U pecypcocOepekeHusl, MUHUMH3AIMH BO3ACHCTBUS Ha OKPYXKAIOIIYIO Cpeny
(TIK-2).

B pe3yabTare 0CBOCHUS IUCHHUILIMHBI 00Y4AIONIUIICH 10JI/KEH:

3HATh:

- OCHOBBI TEOpPHM IIepeHOca HMIyJbCa, TEIJa W MacChl; NPUHLIMIBLI (HU3UUECKOTO
MOJICJIMPOBAHUsl IIPOLIECCOB; OCHOBHBIC YPABHEHHUs [BIIKECHUS >KUIKOCTEH; OCHOBBI TEOpPUU




TEIUIONIepPelaul; OCHOBBI TEOPUH MAcCCONEpeaayd B CHCTEMaxX CO CBOOOJHON M HETOABIMXKHOU
rpaHuled paszgena (as3; TUIOBbIE HPOLECCH XUMHUYECKOW TEXHOJIOTMH, COOTBETCTBYIOIINE
anmnaparbl U METOJIbl UX Pacyera;

- METOABl IIOCTPOEHUS OMIMPHYECKUX M TEOPETHUECKUX MOJEIEH XHMMHKO-
TEXHOJIOTHYECKHUX IIPOLIECCOB;

- OCHOBHBIC IIPUHLHMIIBI OpPraHU3alUd IPOLECCOB XMMHYECKOH TEXHOJOTHH,
HEePTEXUMHUH U OMOTEXHOJIOTHH.

yMeThb:

- OINpEAEATh XapaKTep IBUKEHMS KUJIKOCTEH M ra3oB; OCHOBHBIE XapaKTEPUCTUKHU
IPOILIECCOB TEIJIO- U Maccolepelaul; pacCUUThIBAaTh IapaMeTpbl U BbIOMpPATh anmaparypy Ajs
KOHKPETHOI'0 TEXHOJIOTMYECKOT'0 MPOIIecca;

- pacCUMTHIBATh OCHOBHBIC XapaKTEPUCTUKH XHUMHUKO- TEXHOJIOTMYECKOIO IIpolecca,
BbIOMpaTh PALlMOHATIBHYIO CXEMY.

BJIAJETh:

-METOJAMHU TEXHOJOTMYECKUX PACYETOB OTHAEIbHBIX Y3JIOB M JeTajled XMMHUYECKOIO
000pyIoBaHus;

-HaBBbIKAMU [TPOEKTUPOBAHUS TUIIOBBIX alllapaTOB XUMUYECKOW TPOMBIIIJIEHHOCTH;

- METOJIaMH OIIpeNeJICHUus]  PAlMOHAJBHBIX TEXHOJIOTHYECKUX PEXHMOB pPaOOTHI
000pyI0BaHuUs.

3. KpaTkoe coep:kaHue M CHUIINHBI

Mopayas 1. 'ngpoamHaMu4ecKue NMpouecchl M annaparbl XMMHYeCKONH TeXHOJIOTHH.
OcHOBBI TeopuH siBiIeHUH niepeHoca. O01re 3aKOHOMEPHOCTH THIPOJMHAMUKY, TEIonepeaadn
u Mmacconepenaun. JKuiakoctu U rasel. I'mapoanHamuka. TeueHume B TpyOax M KaHajax.
[Tono6Hoe mpeobpazoBanue ypaBHeHuss HaBbe-Ctokca. be3pazmepHble nepeMeHHbIe - KPUTEPUU
rujpoanHamuyeckoro mogobus (Oinepa, PeitHonpaca, ®pyna, TOMOXPOHHOCTH), HX
¢bu3nueckuil CMbICH; NapaMeTpuueckue Kpurepuu. KpurepuanbHOoe ypaBHEHHE JBHXKEHUS
BA3KOH xuakoctu. Beibop ckopocteil noTokos. Ilepemenienne xuakocTei ¥ ra3oB ¢ NOMOILBIO
MaIllMH, NOBBIIIAOIINX JABJICHUE.

Mopayasb 2. TenJioBble npouecchl ¥ aNNapaTbl XHMHY€CKOl TEXHOJIOTHH.

OCHOBHBIE TEIJIOBBIE MPOIECCHl B XMMHUYECKOM TexHojoruu. Jluddepennmanboe
ypaBHEHHE TepeHoca HHepru B (opme TemioThl. KOHBEKTHBHBIH NEPEHOC TEIIIOTHI.
PagnanTHbIi Teronepenoc. Temonepenadya B MTOBEPXHOCTHBIX TEINIOOOMEHHHUKAX.

Mopayas 3. IIpoueccsl n anmapartbl pa3jiejeHHs TOMOreHHbIX cucrteM. (OCHOBHbBIE
Macco00MEHHBIe MPOILECChI).

OcHoBBI MaccOOOMEHHBIX IpoueccoB. uddepeHnnanbHoe ypaBHEHHE KOHBEKTHBHOIO
nepeHoca Macchl B OMHapHBIX cpefax. Macconepeaaya. MarepuaibHblil OalaHC HENPEPHIBHOTO
YCTaHOBUBIIETOCS IMpoliecca. Pacuer MacCOOOMEHHBIX IMPOLIECCOB U allaparoB JUIsl CUCTEM C
OJIHUM DPACIIPEAEIAEMBIM KOMIIOHEHTOM.

Pacuer mnomepeuHoro cedeHus (IuamMeTpa) KOJOHHBI; MPENENbHO JOMYCTHMas |
HSKOHOMHMYECKH ONTUMaJbHas CKOPOCTH CIUIOMIHOM (a3bl. OCHOBBI pacyera BbICOTHI
MacCOOOMEHHBIX AannapaToB C HENPEpPBIBHBIM M CTYMEHYaTbIM KOHTakToM (a3. OOmiue
OPUHIUIBL YCTPOHCTBA M KJAcCHU(MKALMs anmapaTtoB A MacCOOOMEHHBIX IPOILIECCOB B
cucreMax «ra3(map)-KuakocTb». OcoOeHHOCTH KOHCTPYKIUK abcopOepoB. OCHOBBI pacuera U
anmnaparsl JUIsl TUCTHILISALIN.

Moayabs 4. OcHOBHBIC THApOMexaHHW4Yeckue mnpouecchbl. Ilpoumeccsl M anmaparsl
pa3ieseHus reTepOreHHbIX CHCTEM.

Pa3znenenuie ®HUAKMX M ra30BbIX M€TEPOTCHHBIX CHCTEM B IOJ€ CHJ TSKECTH. TeueHue
Yyepe3 HEMOJBUKHBIE 3€PHUCTBIE U IICEBIOOXKIKEHHBbIE ClIOM. PUIBTPOBAaHME CYCHEH3UH M
OUYHMCTKA I'a30B OT MbUIEH HA QUIbTPaX.

4. O0beM y4eOHOH JUCIUIINHBI
\ Bubl yueOHOM paboThI | Bcero | V cemecTp | VlIcemecrp |




Sai. AK. ygac. 3au. ex. AK. . AK. ygac.
ell. qac. el
OO0mas Tpy10eMKOCTb
AUCHMIUIMHBI M0 Y4eOHOMY 10 360 5 180 5 180
IUIAHY
Konrakrnas pa6ora (KP): 3,56 128 1,78 64 1,78 64
Jlexiuu (JIek) 1,78 64 0,89 32 0,89 32
[Tpaktrueckue 3ansatus (113) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHasi padoTa
(CP): 4,44 160 2,22 80 2,22 80
CaMocTosTeNnbHOE U3YUEHUE
Pa3IeN0B MCLUILTHHI 4,44 160 2,22 80 2,22 80
Bua uTOroBoro KOHTpoOJIA: 72 36 36
IK3aMeH 5 1 1
IToaroroBka K 9K3aMeHy 71.2 35.6 35.6
KonraktHasg arrecranus 0.8 04 0.4
Bcero V cemectp VI cemecTp
Buzipl yueOHoii paboTsI 3au. | Actp.uac 3 Actp.u | 3au. A
e o ad. efl. ac e CTp.4ac
OO0mas Tpy10eMKOCTh
AUCHUILINHBI 10 y4eOHOMY 10 270 5 135 5 135
IJIAHY
Konrakthas patora (KP): 3,56 96 1,78 48 1,78 48
Jlexruu (JIek) 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3ansatus (I113) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHas padoTa 444 120 599 60 299 60
(CP): : ! ’
CamocTrosiTenbHOE U3yUYEeHHE 444 120 599 60 299 60
pa3aenoB JUCUUIUINHBI ' ! '
Buja uTOroBoro KOHTpoOJIs: 54 27 27
IK3aMeH
[ToaroroBka K 3K3aMeHy 2 53.4 1 26.7 1 26.7
KonraxtHas arrecrarus 0.6 0.3 0.3

AHHOTanus padoveil MPOrpaMmMal JUCHUILIMHBI «O0IIasi XUMHUYeCKasi TEXHOJIOTUsD)
(b1.B.17)

1 lenp AUCHUIUIMHBI — TIONY4Y€HHE 3HAHUH B o00JacTU peaau3aluud XHUMHUKO-
TEXHOJIOTUYECKUX MPOIECCOB C YYETOM (PU3UKO-XUMHUUECKUX OCOOEHHOCTEH MpOTEeKaroIuX
peakiuii, BbIOOpa ONTHUMAJBHBIX YCIOBUI peaJnu3yeMbIX MPOIECCOB, BbIOOpa 3(PPEKTUBHBIX
PEaKTOpOB, MPHOOPETEHUsI HABBIKOB B COCTABJICHUU MaTE€pHUaJbHBIX M TEIUIOBBIX OallaHCOB, B
pacuere MpOLIECCOB U PEAKTOPOB HA OCHOBE MAaTEMaTHYECKOTO MOJEIHMPOBAHUS, MOIYYECHUs
3HaHUH B 00J1aCTH pa3pabOTKH IHEProcOeperaux XuMuko-Texnonorundeckux cucreM (XTC),
0€30TXO0/IHBIX U MAJIOOTXOJHBIX TEXHOJIOTU Ha MMPUMEPE COBPEMEHHBIX MTPOU3BO/ICTB.




2B pe3yabraTre WU3yYeHHsl [JAUCUMIUVIMHBI O0y4YawuIuiics MO0 mporpamme
0akajlaBpUaTa J0JIKeH:

Obnadams cnenyronumu oodmenpodeccuonanbHbiMu (OITK) komneTeHusIMH:

— CIIOCOOHOCTHIO HCIIOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIHUIUIMH B
npoecCHOHANBHOM JESTENIbHOCTH, MPUMEHSITh METOJIbl MaTeMaTH4YeCKOro aHaiu3a U
MO/JICITMPOBAHHUS, TCOPETUICCKOTO M IKCIIEpUMeHTaIbHOT0 rccienoBanus (OITK-2);
3namo:

- OCHOBBI TCOPHH XUMHUYECKHUX TPOIIECCOB U PEaKTOPOB;

- METOJOJIOTHIO HCCJEeIOBAaHUSl B3aUMOJICHCTBUS XUMHUYECKHX IPEBPALCHUN U SBICHUI

nepeHoca Ha BCeX MacIITaOHBIX YPOBHSIX;

-METO/IMKY BBIOOpA peakTopa u pacyéra mporiecca B HeM;

-OCHOBHBIE PEaKIIMOHHBIC TTPOIIECCHI U PEAKTOPHl XHMHUYECKON 1 OMOTEXHOJIOTHH;

-OCHOBHbBIC MPHUHIMIIBI OpPraHU3aIMM XUMHUYECKOTO MPOU3BOJCTBA, €r0 HEPAPXUUYECKYIO

CTPYKTYPY, METOJIbI OLIEHKU Y(PPEKTUBHOCTH IPOU3BOJICTBA,

-OCHOBHbBIE XMMHYECKHE POU3BO/ICTBA.

Ymems:

-paccuuTaTh OCHOBHBIC XapaKTEPUCTHKU XUMHUUYECKOTO MPOIIecca;

-BBIOpATh PALIMOHATIHLHYIO CXEMY IPOM3BOJICTBA 3aJaHHOTO MPOTYKTa;

-OLIEHUTh TEXHOJOTUYECKYIO 3(h(PEeKTUBHOCTH MTPOU3BOJICTBA;

-BeIOpaTh 3 (HEKTUBHBIN THII peaKTOpa;

-[IPOBECTH pacueT TEXHOJIOTUYECKUX ITapaMEeTPOB AJIs 3aJaHHOTO IIPOLIECCa;

-OMpEeIeIUTh MapaMeTphl HAWTYyYIllel OpraHu3aIuy MpoIecca B XUMHUYECKOM PEaKkTope.
Braoemy:

— MeTojaaMu aHaiu3a 3QPEeKTUBHOCTU PAOOTHl XUMUYECKUX MTPOU3BOJICTB;

— METOJIaMHU pacyeTa U aHaJIM3a MPOLECCOB B XMMUUECKUX PEAKTOPAX, ONPEIEIECHUS
TEXHOJIOTHYECKUX ITOKa3aTelIeH;

— MeETO0/IaMHU BbIOOpAa XMMHUYECKHUX PEaKTOPOB.

3 Kparkoe coaep:kanue TUCHUNINHBI

Moayasb 1. XumMuyeckasi TEXHOJIOTHS 1 XHMHYECKO€E MPOU3BOICTBO

1.1. OcHOBHBIE OmNpeAeNeHNs U MOJ0KEHNS. XUMHYeCKAas TEXHOJIOTHs - HAyKa 00
IKOHOMMYECKH, IKOJIOTHYEeCKH U COLHAIBLHO 000CHOBAHHBIX CIIOCO0ax U Nmpoueccax
nepepadoTKH CHIPbs ¢ ©3MEHEHHEM €ro COCTABA U CBOWCTB MyTeM NMPOBeAeHUs
XUMHYECKUX H PU3UKO-XUMUYECKUX MPeBpalleHHii B MpeAMeThI MOTPeOJIeHUsI H CpeacTBA
npou3BoacTBa. O0bEKT XMMHYECKOH TEXHOJIOTUH - XHMHYecKoe MPOU3BOACTBO.
Me:koTpac/ieBoii XapakTep XUMHYeCKO#i TeXHOT0rHU. Pa3BuTHe XMHMHYECKHUX MPOU3BOJACTB
U XUMHYECKOH TeXHOJIOruu. MecTo XMMHU4eCKOM TeXHOJIOTHH B IPOMBILILJICHHOH cdepe H
METO0B XUMHUYECKOH TEXHOJIOTHH B HEXUMHYECKHX OTPACISX MPOMBIIIIEHHOCTH.
MeTtoabl XUMHYECKOI TEXHOJIOTHU — CHCTEMHBIi AaHAJIN3 U METO/IbI MATEMATHYECKOT0
MoeanpoBaHusi. CHCTEMHBIH aHATU3 CJI0KHBIX CXeM M B3aMMO/IeiiCTBUI 2JIeMEHTOB
cXeMbl — MOHSITHE U colepkaHue MeToa. DuU3nUecKoe U MaTeMaTHYecKoe
MO/IeJINPOBaHUE, ONpe/ieJieHe U OCHOBHbIE MOHATHS, HX MECTO B HHKEHEPHO-XUMHYECKHX
HCCJIeJOBAHUSAX U pa3padoTkax. MecTo U 3HAYEeHHE HATYPHOI0 U BHIYHCIUTETHHOT0
skcnepumMenTa. CoaeprkaHue M 3a1a4M yueOHOro Kypca.

1.2. Xumuueckoe mpou3BOACTBO.

[ToHsiTHE O XHMMHYECKOM TIPOM3BOJICTBE KaK O CHCTEME MAallMH W aIllapaToB,
COCTMHEHHBIX MaTepUaIbHBIMU M DHEPTETUYECKUMHU MOTOKAMHU, B KOTOPBIX OCYIIECTBIISIOTCS
B3aMMOCBSI3aHHBIC XMMHUYCCKHE MPEBpAIeHUS U (DU3UYECKHE MPOIECChl NIepepaboTKU ChIPhS B
OPOAYKTHl. MHOTO(QYHKIIMOHATHHOCTh XUMUYECKOTO MPOU3BOJACTBA - MOJYYCHHE MPOAYKTOB,
SHEPro- M pecypcocOepexeHrne, MUHUMHU3alUs BO3JCHCTBUS Ha OKpykawllyto cpeay. OOmas
CTPYKTypa XHMHYECKOTO TMPOU3BOACTBA - COOCTBEHHO XMMHYECKOE MPOU3BOJICTBO, XPAHEHHE
CBIPBSL M TIPOJTYKITUH, TPAHCIIOPT, CUCTEMBI KOHTPOJIS B 0e30macHOCTH. OCHOBHBIE TTOJICHCTEMBI
XUMHYECKOTO TPOU3BOJACTBA - MOATOTOBKA CHIPbSI U MaTEpUATIOB, XUMHUYECKUE MU (DU3HKO-



XUMHUYECKHE IPEBPAIICHUS. BBIZCICHHE IMPOAYKTOB, 00E3BpEkKHMBAHUE YTWIN3ALUSA OTXOJOB,
TEIJIO- M JHeproodecrnedyeHue, BOAOIMOATOTOBKA, YIpaBlieHUE MPOU3BOACTBOM. (OCHOBHbBIE
TEXHOJOTMYECKHE KOMIIOHEHTBl - CBIpbE, BCIIOMOraTejlbHbIE MaTepuaibl, OCHOBHOM H
JOTIOTHUTEIBHBINA MTPOYKTHI, OTXO/Ibl, SHEPIrEeTHUECKUE PECYPChl, 000pYyI0BaHUE, CTPOUTEIHHBIC
KOHCTPYKLMHU U IPUOOPBI, IPOU3BOJACTBEHHBIN IIEPCOHAI.

KauecTBeHHbIE M  KOJIMYECTBEHHBIE IOKA3aTe€ld  XUMHUYECKOIO  MPOM3BOJICTBA:
TEXHOJOTMYECKHE I0Ka3aTelu - IPOU3BOJUTEIBHOCTh W MOIIHOCTh IIPOM3BOJCTBA, BBIXOJ
OPOJYKTa, pacxXojHble KO3()(UIMEHTH MO CHIPbIO M SHEPrUU, HHTEHCHUBHOCTH IPOIIECCOB,
Ka4eCcTBO MPOAYKTa; SKOHOMHYECKHE IOKa3aTeNu - ce0eCTOMMOCTh NPOAYKTa, MPUBEACHHBIC
3aTpaThl, yAEJIbHbIE KallUTaJIbHbIE 3aTPAThbl, MPOU3BOAUTEIBHOCTh TPYJA; SKCIUIyaTallMOHHBIE
MOKa3aTeay - Ha/e)KHOCTh M OE30MacHOCTh (DYHKIIMOHUPOBAHUS CUCTEMBI, YyBCTBUTEIBHOCTD,
PEryJIMpyeMOCTh U YIPABISIEMOCTh MPOLECCA; COLMAIbHBIE IOKA3aTe€ad - BO3JEHCTBHE HA
OKPY’KaIOWIYIO Cpeay, 0€30MacHOCTh O0CTYKHUBAHUSA, CTETICHb MEXaHU3ALUU U ABTOMATH3AIHH.

1.3. CoipbeBBIE pecypchl, BOAA U SHEPTHS B XUMUYECKOM MPOU3BOJICTBE.

Knaccudukanus ChIpEBBIX pPECypCOB IO pa3IWYHBIM TpU3HAKaAM - (a3oBOMY
COCTOSTHUIO, TPOUCXOKIIEHUIO, HUCTOYHMKaM. MMHepanbHOE CbIpbe (PyIObl U TMOJIE3HBIE
HCKOIIa€MbI€), OPraHWYECKOE MPUPOJHOE ChIphe (TOPIOYME HMCKOMAeMbI€), pPAaCTUTEIHLHOE U
JKUBOTHOE CHIPbE, BTOPUYHOE CHIPhE - MX HCIOJIB30BAaHUE U MYyTU mepepadoTku. OCHOBHBIC
CIoco0ObI NEPBUUHOM 00pabOTKH ChIpbs (0OOranieHne, OUnCTKa, IOJArOTOBKA K TPAHCIIOPTUPOBKE
u mnepepabotke). [loHsATHE, CyIIHOCTH W TpPUMEPHl YIIYOJIIEHHUS WCHOJIB30BAHUS CHIPbS,
KOMOWHHPOBAHUS ITPOU3BOJICTB U KOMILJIEKCHOU MEPEpadOTKU CHIPbSI.

3HauYE€HHE W MCIOJIb30BAHUE BOJbI B XMMUYECKHUX MPOU3BOJCTBAX. VICTOUHMKH BOJBI.
TpeOoBaHMsl K TEXHOJOTMYECKOH M OBITOBOM Boje. [IpoMbIIIeHHAs TOArOTOBKA BOABI U
METO/Ibl €€ OYMUCTKU OT mnpumeceil. OCHOBHBIE METOIbl KOHTPOJS KayecTBa BOJbl. DKOHOMMUS
BOJIONIOTPEOIICHHsI B IPOU3BOICTBE. BO/100OOPOTHBIE CUCTEMBI.

Bunsl ¥ HMCTOYHHMKHM DJHEPrUM B XHMHUYECKOM MPOMBINIICHHOCTH. Macmtadbl
noTpeOeHusT W CHOoCOObl yMEHBIIEHUsI JHepreTHdeckux 3arpar. CyIHOCTh U TPUMEPHI
pereHepallud W PEKyNepaluy >SHEPrHuH. DHEProTEeXHOJIOTMYECKHE CHUCTEMBL. BTopuuHble
HSHEPTEeTUYECKHUE PECYPCHI.

Moayas 2. TeopeTnyeckue 0CHOBbI XMMHUYECKHX MPOLECCOB U PEAKTOPOB

2.1. OcHOBHBIE ONPEEIECHUS U TTOJIOKEHUS

OU3NKO-XUMUYECKHE 3aKOHOMEPHOCTH XUMUYECKUX npeBpalieHui -
CTEXHOMETPUYECKHe, TEepMOJUHAMUYECKHE, KHHeTHUeckue. [lokazaTenmn  XHMHYECKOTO
IPEBpAICHUs - CTENEHb MPEBPALICHHUs, BBIXO NPOAYKTa, HHTErpaibHas U auddepeHunanbas
CEJIEKTUBHOCTH, CKOPOCTH PEAKIIMU M MTPEBPAILIECHHS PEareHTOB.

2.2. X¥IMHUUYECKHUE MPOLECCHI.

Omnpenenenne. Knaccudukanms XMMHYECKHX IPOIECCOB MO PA3TUYHBIM TPU3HAKAM -
XUMHYECKUM (BHJ XHUMHYECKOW peaklMH, TEePMOJUHAMHYECKHE XapaKTEepPUCTUKH, CXeMma
npeBpalieHnii) U pa3oBbIM (UHUCIIO U arperaTHoe cocTosiHue ¢as).

I'oMorennsIif xumuueckuid mporecc. OnpeneneHne U nNpuMepsl. BrusHue XUMUYECKUX
NIPU3HAKOB M YCIOBHI IPOTEKAHUS MIpoIiecca Ha ero mokasarenu. CriocoObl MHTEHCU(DUKAITHH.

[TonsTHe onTUManbHBIX TemmepaTyp. ONTUMalbHBIE TEMIEpaTyphl AN OOpaTUMBIX U
HEOOpaTUMBIX K30- U SHJOTEPMHUUECKHUX PEAKIIHI.

I'eteporeHHbll (HEKATAIMTUYECKHUI) XUMHUECKUU mporiecc. OnpeneneHue u MpuMepHI.
CtpykTypa mpoliecca U ero coctapistomue (craguu). Habmrogaemass CKOpOCTh XMMHUYECKOTO
npesparienns. O0mactu (pexuMbl) MPOTEKaHUS MpoIlecca, JUMUTHPYIOIAs CTaIus.

I'eTeporennsnii xuMuueckuii mporecc 'raz (KUAKocTh) - TBepaoe". OOocHoBaHUE,
MOCTPOCHUE U aHAIN3 MATEMATHUECKON MOJIEH ISl PeaKIMii ropeHus (MoJIeb "CKUMAIOIIAsICS
chepa") m TomoXMMHUUECKOW (MOJENb ''Cc HeB3amMojeucTByrommM siapom"). HaGmromaemas
CKOPOCTh TPEBpPAIEHUSI, BpEMsl TPEBpAlleHUss W TyTH HWHTCHCHU(DHUKAIMHM Ui Pa3IAYHBIX
o0JacTei mpoTeKaHwus mporiecca.



I'eteporeHHplli XUMHUYECKUH mporecc '"raz (KUAKOCTH) - KUAKOCTH". OOOCHOBaHUE,
MOCTPOCHHE M aHAIW3 MaTemaruyeckoil Moxaenu. HabOmronaemasi cKOpocTh MIpeBpalleHUs M
obnactu nporekanus mporecca. [Iyrn nHTeHCupUKaUU AT Pa3IMYHBIX PEKUMOB ITpoIiecca.

Karanmurnueckuit nmpouecc. OnpeneneHue, kiaccudukanus, nmpuMepsl. [ eTeporeHHbIi
KaTaJiu3 Ha TBEpAOM Kartanuzarope. OOOCHOBaHWE, TMOCTPOCHUE M AHAINW3 MaTEeMaTUYeCKON
MOJIeJIM Ha KaTaJIMTUYECKOW MOBEPXHOCTH U B MOPHUCTOM 3epHEe KaTanuzaropa. Halmromaemas
CKOPOCTh IIpEBpalleHus U 00jacTH MpoTekaHus mnpouecca. CTeneHb HCHOJb30BaHUA
BHyTpeHHel noBepxHOCcTH. [lyTn nHTeHCUbUKalUK KaTaTUTUYECKUX TPOLIECCOB.

2.3. XMMHUYECKHE PEAKTOPBI.

OmnpeneneHve M Ha3HAYeHHE XHMHUYECKOTO peakTopa. PeakTopsl B XUMHYECKHX U
HEXMMHUYECKUX OTpacisX MpoMbIiuieHHOCTH. OO030p THIIOB XHMMHYECKHX PEaKTOPOB, WX
CTPYKTYpHBIE JJIEMEHTHI (peaklMOHHAas 30HAa, YCTPOMCTBA BBOJAA M BBIBOJA, CMEIICHUS,
pa3fiesieHus] U paclpelesieHusl OTOKOB, TEIIOOOMEHHBIE 3JIEMEHTHI), OCHOBHBIE IIPOLIECCHI U
SBJICHUS B HUX.

CucrtemaTu3aysi IpoOIECCOB B XMMHUYECKOM PEAKTOpE MO MacmTaly MX MpOTEKaHUS:
XUMHUYECKasl peaklys, XHMHUYECKUH TMpolecc B JIIEMEHTApHOM o00beMe, IMpOLecch B
PEaKLMOHHOM 3JIEMEHTE U B PEAKTOPE B LIEJIOM, - UX B3aUMOCBS3b U ME€papXuyeckas CTPyKTypa
MaTeMaTHUYeCKOl MoJenu mpolecca B peaktope. [Ipumepsl mpoiieccoB B pasNUYHBIX BHAAX
XUMHUYECKHX PEAKTOPOB.

Krnaccudukanus npomeccoB B peakTopax Mo pa3indHbIM IpU3HAKAM - BHJI XUMUYECKOTO
npolecca, OpraHu3alysl I[OTOKOB pPEareHTOB (CXeMa JBHXKEHHUS PEreHTOB Yepe3 peaxTop,
CTPYKTypa MOTOKOB B PEAaKIIMOHHOW 30HE), OpraHU3aIisl TEeIJIOBBIX TOTOKOB (TEIIOBOM PEXUM,
cxeMma Teruio00MeHa), CTallMOHAPHOCTh TpoIiecca.

O6ocHOBaHMEe ¥ TOCTPOEHHUE MAaTeMAaTUYECKOM MOJEeNHu TMpolecca B PeaKkTopax
Pa3IUMYHOIO TUIA KaK CUCTEMbl YPaBHEHHUH MAaTE€pHAJIbHOTO U TEIUIOBOIO 0ajlaHCOB HAa OCHOBE
JaHHBIX O CTPYKTYpe IOTOKA, XMMHUYECKUX TMPEBpAIICHUSNX, SBICHHUIX IEpeHoca Teruia u
BeIeCTBA W UX B3amMojcicTBuu. CHcreMaTH3anusi W KIACCU(PUKANUS MaTEMATHUECKUX
MoJIeJIel MPOIIeCCOB B PEaKTOpaXx.

N3oTepmuueckne mporecchl B XMMUYECKOM peakTope. BiusHue CTpyKTypbl NMOTOKA
(umeanbHOE CMEIIEHHE ¢ BBITECHEHHUE), CTallMOHAPHOCTH TMporecca (MPOTOYHBIN U
NepUOANYECKUI), TapaMEeTPOB U YCIIOBUH NMPOTEKaHUs Ipolecca (TeMepaTrypa, KOHIIEHTpaIus,
JaBjieHue, 00beM PEaKIIMOHHOM 30HbBI, BpeMsl), BUJa XUMUYECKOW peakiuu (TIpocTasi ¥ CIOKHAas,
obpatuMass U HeoOpaTuMas) M €€ TapaMeTpoB Ha MPOQPWIM KOHIEHTpAIMid M IOKa3aTelu
mpolecca B peakTope (CTeneHb MPEeBpaIleHHs, BBIXOJ MPOJYKTa, CENEKTUBHOCThH IMpoIlecca).
OcHoBBI pacuera mporecca B peaktope. ComocraBienne 3(PPEKTHBHOCTH TPOIECCOB B
peaKTopax, OMUCHIBAEMBIX MOJICISIMH HJI€ATbHOTO CMEIICHUS U BHITECHEHUSI.

Hewusorepmuueckue mporeccbl B XMMHUYECKHX peakTopax. OpraHuzamus TeIIOBBIX
MOTOKOB U PEKUMOB B XUMHUYECKHX peakTopax. Pacmpenenenue reMneparypbl, KOHIIEHTPAIUI U
CTCTICHH TIPEBPAIICHUS B PEAKTOPE B PEXKHUMAX HIACATLHOTO CMEIICHUS W BBITCCHEHUS,
agnabaTuyeckoM u ¢ TermooOMeHoM. CBs3b TemmepaTypbl M CTENEHH NPEeBpaIleHUus B
aauabatuueckoM mnporecce. ComocTaBieHHE C H30TEPMUYECKUM pexuMoM. Yucino u
YCTOWYHBOCTh CTAIIHOHAPHBIX PEKUMOB B PEAKTOPAX UICATBHOTO CMEIICHUSI.

2.4. [IpoMBINUIEHHBIE XUMUYECKHAE PEAKTOPBI.

Ha xOHKpeTHBIX IpHMepax NPEIMETHO PACCMATPHUBAIOTCS IMPOMBILIUIEHHBIE PEAKTOPBI
JUTSL IPOBEJICHUS ITPOLIECCOB TOMOTEHHBIX, T€TEPOreHHBIX U KaTaJTUTHUYECKUX - TUIIBI PEaKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTUKU U OCOOCHHOCTHU peXHMMa, 00JIaCTH UCTIONIb30BaHUS.

Moayab 3. XuMu4eckoe nNpou3BOACTBO, KAK XUMHKO-TEXHOJIOTHYECKasi CUCTeMa
(XTC).

3.1. CtpykTypa u onrcaHue XUMHKO-TEXHOJIOTHYECKON CUCTEMBI.

XVMMHYECKOE TPOU3BOJACTBO Kak XHMMHKO-TexHosornueckas cucreMa (XTC). Ilonstue
cucteMel M XTC. CocraB XTC: »aeMeHTHI, CBA3M, MNOACUCTEMEL. OieMeHThl XTC,



KJaccu(uKalus 1Mo BUAY MPOILECCOB M Ha3HAaueHUI0. TexHoyornyeckue cBsizu 3neMeHToB XTC
(morokm). IlocnemoBarenbHas, MmapajulelibHAs, pa3BETBICHHAS, IOCIEI0BATEILHO-00BOHAS
(baiinac), oOpaTHast (PEIHKIT) TEXHOJIOTHYECKUE CBSI3H. VX cXeMBbl M Ha3HAYCHUE.

Onucanne XTC. Buasl moaeneli XTC - onucarenpHbie U rpaduieckue. OnucarenbHbIe
MOJIETTM - XUMHYECKas CXeMa M MaTeMaTudeckas Mojenb. | padudeckue Moaenu -
GbyHKIIMOHATIbHAS, TEXHOJOTHYECKas, CTPYKTypHas U Jpyrue (CHelnuajibHble) CXEMBI.
Haznauenue, npuMeHeHUE U B3aUMOCBSI3b MOJICIICH.

3.2. Anammz XTC.

[Tonsitue, 3amaunm u pesynpraThl aHanuza XTC - cocrosuue XTC, maTepuanbHbI U
TEIJIOBOM OajaHChl, MOKa3aTeNu XUMUYECKOTO MPOU3BO/ICTBA.

CpoiictBa XTC Kkak cHCTEMbI: B3aUMOCBSI3aHHOCTb PEXKUMOB 3JIEMEHTOB, pa3jINuue
ONTUMAJIBHOCTH 3JEMEHTa OJMHOYHOIO M B CHCTEME, YCTOMYMBOCTh M CYIIECTBOBAaHUE
CTallMOHAPHBIX PEKUMOB U JIp.

MatepuanbHbli U TEIIOBOM OanaHchl. MeTO/IMKa COCTAaBIICHUS U pacyeTa MaTepHallbHbIX
u teroBeix OamancoB XTC m ee moacuctem. OcoOeHHOCTH pacdera OamaHCOB B cxeMaxX C
perukioM. @opMbl IpecTaBIeHUs OalaHCOB (TaOJIULIbI, TUarpaMMbl U JIp. ).

MarepuanbHbiii  OajlaHc  A7ii  MacCOOOMEHHBIX W PEAaKI[MOHHBIX  3JIEMEHTOB.
Hcnonp30BaHWE CTEXHOMETPUYECKHX, TEPMOJMHAMUYECKMX U MEXK(pa3HbIX OallaHCOBBIX
cooTHomieHUH. CTEXMOMETPUYECKHE COOTHOIICHHS U WX pa3HOBUAHOCTH. CTemneHb
HCII0JIb30BaHUS ChIPbEBBIX PECYPCOB.

OHTaNbIUMHBIN, SHEPTeTUUYECKHUH (110 MOJIHON PHEPTUHU) U dKCEPreTUYecKuil OamaHChl U
KIIJI. Ix conocTraBieHue u ncnoiab3oBanue B ananuse XTC.

3.3. Cunres XTC.

[Tonstue u 3amaun cunte3a (moctpoenus) XTC. OcHoBHble sTanbl pazpabotku XTC.
Ponp MaTeMaTHyecKux U IBPUCTUUECKUX METOJIOB.

OcHoBHble koHUenuuu mnpu cuHTese XTC: NoNHOE HCHOJB30BAHUE CHIPHEBBIX U
HSHEPTreTUYECKUX PECYPCOB, MUHUMHU3AIUS OTX0JI0B, ONTUMAIBLHOE MCIIOJIb30BAHUE aMapaTypshl.
Hx comepxanue u crnocoObl peanusanuu. KoMOMHUpOBaHHBIE MPOW3BOJCTBA, COBMEIICHHBIC
MPOIIECChl, BTOPUYHBIC DHEPreTHUYECKHUE PECYpPChl, DHEPrOTEXHOJIOTUYECKHE CHUCTEMBI,
nepectpanBaembie X TC, 3aMKHYThIE, MaJOOTXOAHBIE TIPOU3BOJICTBA - X MOHSITHS, 0OCOOEHHOCTH
U TIpUMEHEHHE.

OAHOpOIHBIE TEXHOJOTHYECKHE CXEMBI: CHCTEMa pEKYyNepaTHBHOTO TeMI000MeHa,
cucTeMa pasJieJIeHUsI MHOTOKOMIIOHEHTHOM CMECH, CUCTeMa peakTopoB. OCHOBBI MMOCTPOSHUS UX
ONTUMAIBHOM CTPYKTYpbI

Moayan 4. [IpoMbllvieHHbIE XUMHYECKHE POU3BOACTBA.

XHUMHUYECKHE MPOU3BOJCTBA PACCMATPUBAIOTCS MPEAMETHO KaK pean3alus U3y4YeHHbBIX
TEOPETHUYECKIUX OCHOB XHMHUKO-TEXHOJIOTHYECKuX MporeccoB U XTC, KOHIENIUNA TOCTPOSHUS
Bbicokod(pektrBHOM XTC. OCHOBHOHM akleHT Jenaercs Ha (PU3UKO-XMMHUYECKHE OCHOBBI
KOHIICTIIIMK  TIOCTPOEHUS TEXHOJOTUYECKOW CXEMbl TPOM3BOJCTBA W €ro  IMOJICUCTEM.
[TpousBoacTBo cepHoil kuciotel. [IponsBoacTtBo ammuaka. IIpou3BOACTBO a30THOM KHUCIOTBHI.
IIpou3BOACTBO cTHpOIIA.

Moayasb 5. CoBpeMeHHbIe TEHACHIIUN B PA3BUTHH XUMHYECKOI TEXHOJIOTHH.

Tekylee cOCTOSIHNE XUMUYECKOW MTPOMBIIINIEHHOCTH B MUPE U TEHACHIUH €€ Pa3BUTHA.
[lepcnekTBHBIE HICTOYHUKH ChIPhs U d3Hepruu. Kinacrepuzaius XuMU4ecKON TPOMBIIUIEHHOCTH.
CoBmerieHHble mporiecchl. ['MOKMe W mepecTpamBaeMble TEXHOJOTHYECKHE cXembl. HoBble
XUMHUKO-TEXHOJOTUYECKHE MPOIIECCHl U CIIOCOOBI OMyYeHHs MPOAYKTOB. HaHOTeXHOMOTHS.

4 O0beM yueOHOH THCHMIIINHBI

B 3aueTHBIX B akanem.
eIUHHIIAX gacax

O0mas Tpy10eMKOCTb JHCHUILIHHBI 110 y4eOHOMY 7 252

Buabl yueOHoii padoThI

MJIAHY




Konrakrhas pa6ora (KP): 2,22 80
Jlexumu (JIek) 0,89 32
[Tpaktrueckue 3ansatus (113) 0,89 32
Jlaboparopubie 3ausatus (J13) 0,44 16
CamocrositesbHas padora (CP): 3,78 136
Buja koHTpoJIsi: 3a4eT / IK3aMeH IK3aMeH
(36)
[ToaroroBka K 3K3aMeHy 1 35.6
KonrakTHasg arrecranus 04
Bib1 yue6Hoii paGoThi B 3auetnbix | B actponom.
SAMHUIIAX gacax
OO01mast TpyA0eMKOCTb JMCUHUILIHHBI 110 Y4eOHOMY 7 189
IUIAHY
Konrakrnasi padora (KP): 2,22 60
Jlextuu (JIek) 0,89 24
[Tpaktnyeckue 3ansatus (I13) 0,89 24
JlabGopaTophsbie 3ansatus (J1ab) 0,44 12
CamocrosiTtesbHas padora (CP): 3,78 102
Bun konTpoas: 3a4eT / 3IK3aMeH Ox3ameH (27)
[ToaroroBka K 3Kk3aMeHy 1 26.7
KonrakTHasg arrecranus 0.3

AHHOTanus padoyeil nporpaMMbl IUCHUIIHHBI «CUCTEMBI YIIPABJIE€HUS XUMHUKO-
TexHoJornyeckumu npoueccamu» (b1.618)

1. Heab AMCHUNMIMHBI — HAyYUTh CTYACHTOB TEOPETUYCCKUM 3HAHHUSAM B OOJACTH
aHalM3a M CHHTE3a CHCTeMa aBTOMATHYECKOTO pEeryJIHpOBaHUS, CIOCOOHBIX TPAMOTHO
WCIIOJIH30BaTh COBPEMEHHBIE METOJIbI M CPEJICTBAa aBTOMATH3AIlUU XHUMHKO-TEXHOJIOTHUUECKHUX
IIPOLIECCOB.

2. B pe3yabraTe uU3yYeHHsl [IUCUMILVIMHBI O0y4Yawlnuiicss N0 mnporpamMme
0akajaBpHaTa JOJIKEH:

o0sanaTh ciaenywiuumu odmenpodeccuonaibubiMu (OIIK) komnerenuuamm:

— CIIOCOOHOCTBHIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCITUILINH B
MpOoPECCHOHAIBHON  JICSITEIbHOCTHA, TNPUMEHSITh METOJAbl MaTEeMaTHYeCKOro aHalu3a |
MOJIETTMPOBAHHMSI, TEOPETUIECKOTO M SKCIepUMeHTanbHOro uccneaoBanus (OITK-2);

3HATh:

— OCHOBHBIE TIOHATHUS U OINpeAeNeHHs B  OO0JIAaCTH  YIPaBICHUS  XHUMHKO-
TEXHOJIOTHYECKUMU MTPOLIECCAMH;

— MaTeMaTHYeCKOE ONMHUCAaHWE DJIEMEHTOB CHCTEM aBTOMAaTHYECKOTO PETYJIHpPOBAHUS
(CAP) Bo BpeMEHHOM M 4aCTOTHBIX 00JIaCTSX;

— Merona mpeoOpazoBaHus Jlammaca u MOHSATHE MEPENaTOUYHON (PYHKIIMH SJIEMEHTOB
CAP;

— THUIOBBIE 3aKOHBI PErYJIMPOBAHUSA U METO/IBI pacueTa napameTpoB HacTpoek CAP;

—  METOJIbI pacueTa OJTHOKOHTYPHBIX KaCKaJIHbIX 1 KoMOMHMpPOBaHHBIX CAP;

— CTPYKTYpPBI CHUCTEM YIPaBJIECHUS THIIOBBIMU TETIOOOMEHHBIMU, MaCCOOOMEHHBIMH 1
PEaKTOPHBIMH MPOIECCAMHU.

yMeTh:

— TPOW3BOJWUTH JIMHEAPHU3AIMI0 AHAJTUTHYCCKUMU W  YUCJICHHBIMH  METOJaMH
HeauHeWHbIx X TII;



— TIPOU3BOJIUTH ANMPOKCUMAIMIO KPUBBIX Pa3roHA W pacyeT MepelaTOvYHbIX (YHKIUI
00BbEKTa YIIpaBICHNUS,

—  OCYIIECTBIIATH MpeodpazoBanue Jlamaca;

— OCYLIECTBJISTH pacdyeT BPEMEHHBIX M YaCTOTHBIX XAPAKTEPUCTHUK 3JIEMEHTapHBIX
3BeHbeB CAP 1 pa3nuuHbIX 3aKOHOB pEryJIMpPOBaHUS;

— OCYILECTBJISATh CUHTE3 U aHAJIU3 OJHOKOHTYPHBIX, KACKaJHbIX U KOMOMHUPOBAHHBIX
CVY XTII;

— pa3pabarbiBaTb CHCTEMbl YIPABICHUS THUIOBBIMH XHMHKO-TEXHOJOTHYECKUMHU
IIPOLIECCAMY;

BJIAJETh:

— HaBBIKaMU CTPYKTypHOro u napamerpuueckoro cunreza CY XTIl Bo BpemeHHOU u
YaCTOTHOM 00JIaCTSX;

— HaBBIKAMU pacueTa IepeJaTOYHbIX (QYHKUUH 0OBeKTa IO SKCIEPUMEHTAIbHBIM
JaHHBIM (KPUBBIM Pa3roHa);

— HaBbIKaMu ontuMuzaruu padoter CY XTII;

— HaBbIKAMU  IPOEKTHPOBAHMS  CHCTEM  YIOPABJIEHUS  TUIOBBIMU  XUMHKO-
TE€XHOJIOTMYECKUMH IIPOLIECCAMHU.

3. Kparkoe conep:kanue IUCHUIIUHBI:

Beenenne. Llenn u 3amaum Kypca. KpaTkuili MCTOpHUYECKHII OYEpK CO3LAHMS CHCTEM
ABTOMAaTUYECKOIO PETYJIUPOBAHUS.

Moayab 1. OcHOBHbIE NHOHATHS M ONpEAEICHHUS B 00JacTU YIpaBJIEHUS XUMHKO-
TEXHOJIOTMYECKUMU IIPOLIECCAMHU

OcHOBHBIE  TEpPMUHBI U  OIpPEHEICHMs. XUMHUKO-TEXHOJIOTMYECKMH  IpoILecc.
Perynupyemass nepeMeHHas. VYmpaisiolmue U Bo3Mmyullaromue BoszaedcTBusa. Cucrema
aBromaruyeckoro peryiaupoBanus (CAP). bnok-cxema CAP.

Hepapxnueckass CTpyKTypa CHCTEM YIPABICHHUS XHMHYECKUMHU IPEANPUATHIMMU.
Hepapxuueckass CTPYKTypa XUMHUYECKMX mNpeanpusatuii. CTpykTypa HHTETPUPOBAaHHBIX
ABTOMATHU3UPOBAHHBIX CUCTEM YIIPABJICHUS XUMUYECKUMU NpeanpusaTusaMu. OCHOBHBIE MTOHSATUS
0 cucremax apromaruueckoro peryinuposanus XTII. biok-cxema CY XTII.

Knaccudukanms cucrtem ympasinenuss XTII. [lo Buay maTeMaTHYECKOTO OIUCAHMUS:
nuHelHble 1 HennHelHble CY XTII. [lo npuHnumy peryaupoBaHus: pa3oOMKHYTHIE, 3aMKHYTHIE,
KOMOMHHMpOBaHHbIE U afganTuBHbIE. [0 (yHKIMOHAIPHOMY Ha3HAYEHMIO: CTAOMJIM3UPYIOIIUE,
caendgmie U nporpammubie.  Ilo  4dMcny KOHTYpPOB — YIpaBiI€HUSA: OJHOKOHTYPHBIE U
MHOTOKOHTYpHBbIE. [l0 4MCIly yIpaBiseMbIX NEPEMEHHBIX M YIPABISIONIMX BO3ACHCTBUI:
OJIHOCBSI3HBIE 1 MHOTOCBSI3HBIE.

KauecTBo, ObICTpOJICHCTBHE U YCTONYMBOCTh CUCTEM aBTOMATUYECKOTO PETYIUPOBAHUS
(CAP). OcHoBHBIE TOKa3aTeNIN YCTOWYMBOCTH, ObICTpoaeiicTBus U kauecTBa CY XTI

Orane! agamn3a U cuare3a CAP. ITociaenosarensroctu sTanoB cuare3a CY XTII: ananus
XTIl kak oObeKkTa ympaBieHHs (BBIABICHHE YIPABISEMbIX MEPEMEHHBIX, YNPABISIONUX U
BO3MYyILAOLMX Bo3aeicTBuil), cunre3 cTpykTypel CY XTII u BbIOOp 3aKOHA peryiarpoBaHUS.
Pacuer onTUManbHBIX [ApPaMETPOB HACTPOCK PETYIATOPOB U IPOBEAECHUE HMMUTALMOHHOIO
monenupoBanusi CAP. Beibop texnnueckux cpeacts peanuszanuu CAP u ee BHeqpeHue.

Moayabs 2. JluHeiiHble CHCTEMBI ABTOMATHYECKOro perynupoBaHus. (OCHOBBI
MaTE€MaTU4YECKOr0 ONUCAHUS

Cratuyeckue W JUMHAMUUYECKHE XapakTepucTuku diemMeHToB CAP. JluneliHble u
HeNMHEeHbIe cTtatndeckue Xxapaktepuctuku XTII. Meroasl nuHeapu3anuu: aHATUTUYECKUE U
yuciaeHHble. JnHamuueckue xapaktepucTuku snemeHToB CAP. Ilepexonmnele mponeccsl B
TUHEeNHbIX cuctemMax. CHCTEeMbl, ONHChIBaeMble AU(PepeHInaIbHBIMU YPAaBHEHUSIMHU TIEPBOTO,
BTOPOTO U 00Jiee BHICOKUX MOPSIKOB.

Tunossie 3BeHbss CAP. BpemeHnHble XapakTepUCTUKU 3lieMEHTapHbIX 3BeHbeB CAP.
Bpemenneie XapaKTEPUCTUKH YCUJIUTEIILHOTO, HMHTErPUPYIOLIETO, UJCAIBHOTO



TuQepeHMpyIONIero, HMHEPUUOHHOTO 3BEHBEB IEPBOIO U BTOPOrO0  TOPSIKOB U
K0J1e0aTeIbHOTO 3BEHA.

[IpeoOpasoBanue Jlammaca. Ilepenatounsie ¢GyHKIMHM 37eMeHTapHBIX 3BeHbeB CAP.
[IpuMeHeHre ONEepalMOHHOTO MCYUCIEHUs Ui pemeHus auddepeHInanbHbIX ypaBHEHUH.
[IpeoGpaszoBanue Jlamnaca. OcHOBHBIE CBOMcTBa opuruHana. Pacuer mepenaTodHbIX (yHKUIUH
31eMeHTapHbIX 3BeHbeB CAP: ycwintenbHOE 3BEHO, HMHTETPUPYIOLIEE 3BEHO, HACAIBHOE
g depeHImpyromiee 3BeH0, UHEPLMOHHOE 3BEHO MEPBOT0 MOPSIIKA.

YacToTHBIE XapaKTEPUCTUKH 3JIEMEHTAapHbIX 3BeHbeB CAP. Meton 4acTOTHBIX
XapaKTEPUCTHK. AMIUIMTYIHO-4aCTOTHbIE M ()a304acTOTHBIE XapaKTEPUCTUKU JIMHEHHBIX
cucteM. DBemlecTBeHHble YW MHHUMBIE YaCTOTHBIE XapaKTepUCTUKH. Pacder YacTOTHBIX
XapaKTEPUCTUK AJIEMEHTaPHbBIX 3BEHbEB! YCUIIUTEIIBHOTO UHTEIPUPYIOLIETO,
muddepeHINPYOIIEro, THEPLUHUOHHOTO 3BEHbEB MEPBOI0 U BTOPOIO MOPSAIKOB U 3BEHA YHCTOTO
3arasablBaHusl.

TunoBele 3aKOHBI PEryJIUpPOBaHUA. BpeMEHHbIE U YaCTOTHBIE XapaKTEPUCTHKN 3aKOHOB
peryiupoBanusi. Bpemennsle u yactoTHblie xapakrepuctuku 11, U, I1IW, 11 u TN /I-3ak0oHOB
pEeryiaupOoBaHHUS.

Mopnysb 3. AHam3 pa6oTbl 0AHOKOHTYpHOIT CAP

YcroiiuuBocts CAP. Kputepuu ycroitunBoctu. Ilepenatounsie GyHKIUNU Pa30MKHYTON
u 3aMkHyTOM omHOKOHTYypHOUM CAP. IlpeoOpa3zoBanue CTpyKTypHBIX OJOK-cxeM. CHUTHaIbHBIC
rpadsl. AnreOpanueckue U 4aCTOTHBIE KPUTEPUHU YCTOWYUBOCTU JHHEHHBIX CAP.

Pacuer mapamerpo HacTpoek CAP. [IpsiMbie U KOCBEHHBIE METOIbI pacyeTa mapamMeTpoB
HacTpoek CAP. Pacuer ontumanbHbix mnapameTpoB HacTpoek I[IM-perymstopa ¢ nomomibro
YaCTOTHBIX XapaKTEPUCTHUK.

Moayas 4. Meroabl NOBBINICHHSI KadyecTBa  PeryJiMpPOBaHUSl  XMMHMKO-
TeXHOJIOTHYeCKHUX MPOLecCoB

Kackagnble cucTemMbl aBTOMAaTHUUECKOTO peryinpoBanus. CTpyKTypHasi cxema KacKaJIHbIX
CAP. Pacuer mnepenaTo4yHbIX (QYHKIUH SKBUBAICHTHBIX OOBEKTOB PETYIUPOBAHHUSA IS
OCHOBHOT'O ¥ BCIOMOTATEJIbHBIX PETYJISTOPOB.

KomOuHMpoBaHHbBIE CHCTEMBI aBTOMAaTUYECKOTO PETYIUPOBAHUA. Y CIIOBHE a0COIIOTHOM
WHBAapUAHTHOCTH PETYIMPYEMON NEPEMEHHOM OTHOCHTEIBHO BO3MYILAIOIIErO BO3JAEHCTBUS.
Pacuer nepenarounoil pyHKIMM yCTpoicTBa BBOJA MO BO3MYILAIOLIEMY BO3/IEHCTBUIO.

AJnanTHBHBIE CHCTEMbI aBTOMAaTHUECKOTO perynupoBaHus. Knaccudukamnus aganTuBHBIX
CY XTII. TlouckoBbie U O€CIOMCKOBBIE CaMOHACTpaWBarOIIUECsi CUCTeMbl. VMcmonb3oBanue
STAJIOHHBIX MoAeiiel B agantuBHbIX CY XTTI.

Moayas 5. Cucrembl aBTOMaTHYECKOI'O PEryJIMpOBaHUS  TUIOBBIX  XUMHKO-
TEXHOJIOTHYECKHX IPOLIECCOB

CAP TtemnooOmeHHbIX mporeccoB. CTpyKTypbl M OJIOK-CXEMbI OJIHOKOHTYPHBIX,
KOMOMHUPOBAHHBIX, KACKaJHBIX 1 MHOTOCBA3HBIX CAP TennooOMeHHBIX TPOIECCOB.

CAP wmaccooOMeHHBIX TmpoueccoB. CTpyKTypbl M OJIOK-CXEMbl OJHOKOHTYPHBIX,
KOMOMHUPOBAHHBIX, KACKaJHBIX 1 MHOTOCBA3HBIX CAP MaccOOOMEHHBIX MPOLIECCOB.

CAP peaktopHbix 1mpoueccoB. CTpykTypsl U OJOK-CX€Mbl  OJIHOKOHTYPHBIX,
KOMOWHUPOBAHHBIX, KACKaJHBIX 1 MHOTOCBA3HBIX CAP peakTOpHBIX MPOIECCOB.

4. O0beM y4eOHOM JUCHHUILINHBI

B 3aueTHBIX B akanewm.

Bunsl yueOHoI paboThI
eIMHUIIAX qacax

O01asi TPy10€eMKOCTh IMCHUILIHHBI N0 Y4€OHOMY IJIAHY 4 144

Kounraktnas pa6ora (KP): 1,3 48




Jlexumu (Jlek) 0,9 32

JlabopaTopHsie 3anstus (J13) 0,4 16
CamocrositesbHas padora (CP): 2,7 96
CaMOCTOSTeIbHOE N3YUCHUE PA3/ICTIOB TUCITUTUIMHEI 57 95,8
KoHrtakTHas camoctosTenbHas pabora ' 0,2
3auer ¢
Buj koHTpoIs: 3a4eT / 3IK3aMeH - .
OIIEHKOM

N B 3auernbix | B actpoHoMm.
Bunpl yueOHoI paboThI

SIMHHIIAX gacax
O01asi TPy10€eMKOCTh JMCHMILUIMHBI 10 Y4e0HOMY IJIAHY 4 108
Konrakrnas pa6ora (KP): 1,3 36
Jlexuunu (Jlek) 0,9 24
Jlaboparopusie 3ausatus (J13) 0,4 12
CamocrositeabHas padora (CP): 2,7 72
CaMocCTOsATEIbHOE U3YUYEHUE PA3/IETI0B IUCIUILINHbI 27 71,85
KoHTtakTHas camocTosTenbHas pabora ' 0,15
3auer ¢
Buja konTpoJIsi: 3a4eT / IK3aMeH - 9
OIIEHK O

4.4.2. JIMCUMILIMHBI BAPDHATHBHOI YacTH (00s13aTeIbHbIE TUCIHILIHHDI)
AHHOTAIUs padoyeil MporpaMMsbl TUCHUIJINHBI «OCHOBBI YJKOHOMHMKH M YIIPABJICHUSI
npousBoacreom» (61.B.O/I.1)

Henp AUCHOMIUVIMHBI - TIOJYYCHHE CHCTEMbl 3HAaHUH 00 JKOHOMHUYECKHUX
3aKOHOMEPHOCTSX  (YHKIMOHHUPOBAHHUS  IMPOMBIIUICHHOTO  TPOHM3BOJACTBA B  CHUCTEME
HAI[MOHAJILHOW YKOHOMHUKH, (HOpPMHpOBAHHE SKOHOMHYECKOTO MBIIIICHUS W HWCIOJIb30BAHUC
MOJTYYCHHBIX 3HAHUW B TIPAKTUYECKOH JESITEIHHOCTH.

2. B pe3yabTaTe U3y4eHusl AMCHUIIMHBI 00yYAKONIUICS 110 MporpaMmme

0akajiaBpuAaTa J0JI/KEeH:

Obnadams CIEYyIOUTUMA KOMITETCHIIUSMU:

ObwexynbmypHuiMu:

- CIIOCOOHOCTh HCIOJB30BaTh OCHOBBI SKOHOMHYECKHX 3HAHWW B Pa3IMYHBIX
chepax xusnenesrenpuoctr (OK-3).

IIpogheccuonanvrvimu:

- CIIOCOOHOCTBIO HCIIOJIB30BaTh AJIEMEHTHI JKOJIOT0-d9KOHOMUYECKOTO aHaIn3a B
CO3JIaHUH SHEPro- U pecypcocoeperaronux TexHonoruii (ITK-8).

3namo:

— OCHOBBI 2dKOHOMHUKH B Pa3IMYHBIX Cepax KU3HEACATEITHHOCTH;

— METOJIbI pa3pabOTKH OTICPATUBHBIX U MPOU3BOJICTBEHHBIX TUIAHOB;

— METOJIbI M CIIOCOOBI OTIIIATHI TPYAQ;

Ymemn:

— COCTaBJIATH OTYETHI 11O BBHIITOJIHEHUIO TEXHUUYSCKUX 3/ IaHUN;

— TOTOBUTH WCXOJHBIC JaHHBIC JIJI BBIOOpAa W OOOCHOBAHMS HAYyYHO-TEXHUYCCKHX H
OpTaHHW3AIMOHHBIX PEIICHUI Ha OCHOBE YKOHOMUYIECKOTO aHAJIH3a,

— pa3pabarhiBaTh OINEPATUBHBIC IUIAHBI PA0OT TEPBUYHBIX MPOM3BOJCTBEHHBIX
MIO/Pa3/ICIICHUN;

Braoems:

— METOJaMH W MHCTPYMEHTaMU TPOBEACHUS DJKOHOMHYECKOTO aHamu3a 3aTpaT |
pE3yNbTAaTOB JIEATEIBHOCTH MPOU3BOICTBEHHBIX TOpa3AeIeHU;

— UWHCTPYMCHTAMH IUIAHUPOBAHUS W BBITIOJHEHUS MEPOIPHATHH IO TPOU3BOJICTBY
POJIYKIIH;



3 Kpartkoe conep:kaHue JMCIHHUIITHHbI

Monayas 1. BBenenue. OCHOBbI PbIHOYHOM IKOHOMU KU

DKOHOMHYECKHE TMOTpeOHOCTH, Onara M pecypcbl. OOIMIECTBEHHOE MPOU3BOJICTBO U
SKOHOMMYECKHE OTHOIIeHUs. [Ipon3BocTBEHHbIE BO3MOXKHOCTH OOIIECTBA U AKOHOMHYECKUN
BbIOOp. KpuBas NpoM3BOJICTBEHHBIX BO3MOXHOCTEH. 3akoH yObIBaroUIed IpeneinbHON
noJie3HOCTUM. TpaauimonHas 3koHomMHuueckas cuctema. CoOCTBEHHOCTh: (POPMBI M MYTH HX
npeoOpazoBaHus. PbIHOUHBIM MeXaHuU3M crnpoca U nOpemioxkeHus. CoBeplieHHas U
HECOBEpIIIeHHAsd KOHKYpeHIMHU. CyIIHOCTh U yCIOBUSI BOSHUKHOBEHHS phIHKA. BHUIIbI PHIHKOB U
ux crpykrypa. @ynkuun peika. ToBap u ero cpoiictBa. Cnpoc M IpeNIOKEHUE Ha pPHIHKE.
[Tonstue «dnactuyHocTh». CoBeplIEHHAss U HECOBEPIICHHAs KOHKYpEHIUH. MOHOIMOIHUS.
Onurononus. IloHATue HaUMOHANBHOM HKOHOMHKH, OCHOBHBIE MaKpPOIKOHOMMUYECKHE
nokazarenu. [lorpebrmenuss u coOepexenus. IIpousBoncTtBo, 0OMEH U pacHpeeseHue.
[Torpebnenue, coepexeHue, MHBECTHLIMU TOBApOB U yciyr. uHaHcoOBask cucreMa U (puHaHCOBast
noauTuka obuiecTBa. Hajoru u Hajorosast cucrema.

MopnyJib 2. JkOHOMHYECKHE OCHOBBI YIIPABJICHUS POU3BOACTBOM

[Ipenmpusitie Kak CyOBEKT PBIHOYHOTO XO3SMCTBA. ODKOHOMHYECKHE 3aKOHBI U
OCOOCHHOCTM WX IMposBIEHUS Ha mnpeanpusatuu. Ponp cnenuamucrta XUMHYECKOR
MpOMBINUICHHOCTH. [lpeanpustue B cuctemMe pHIHOYHOW HKOHOMUKH. [Ipenmpusitue — kak
CyOBEKT ® OOBEKT MPEANPUHUMATEIHCKOH  JIEATSIBHOCTH. 3aKOHOAaTeldbHas  0asza
NpEeIPUHUMATEIBCKON J1eATeNbHOCTH. HOpMaTHBHO-MIPABOBBIE AaKThl, PETJIaMEHTHUPYIOIINE
JEeSATeNIbHOCTh  Ipeanpudtus. OpraHus3aliMOHHO-TIPaBOBbIE (OPMBI  MPEANPUHUMATENBCKON
JESTENIbHOCTH U KPUTEPUH UX BbIOOpa. POpMBbI COOCTBEHHOCTU. BHEIIHAS U BHYTPEHHAS cpena
npeanpusTHs. MarepuanbHO-TeXHUYecKas ©0a3a mpous3BoicTBa. ChIppeBas W TOIUIMBHO-
JHepreTudeckass 0aza XUMHYECKMX MpPOU3BOACTB. [IpoW3BOACTBEHHas TmporpaMma U
IIPOM3BOJICTBEHHAs] MOLIHOCTD NpeAnpusatus. KauecTBo 1 KOHKYpEHTOCIIOCOOHOCTh MPOAYKLIUH.
DOKoHOMHYECKOe O00OCHOBaHWME BBIOOpa ChIpbS W TOIUIMBAa. PecypcocOepeskeHue.
ANBTEpHATUBHBIE HCTOYHUK CBHIPbS H DHEPrUU. MaTepHaabHO-TEXHUYECKUE PECYpPCHI
npennpusaTus. OCHOBHbIE MPOU3BOACTBEHHBbIE (DOHABI XUMHUYECKHX MPEANPUATUN: TMOHATHE,
KJaccupukauus u cTpykrypa. [lonstre u cTpykrypa, 1 olleHKa OCHOBHBIX cpenicTB. [lokazarenu
UCIIOJIb30BaHUSI OCHOBHBIX IPOM3BOJACTBEHHBIX (OHJOB. M3HOC M amopTH3auus, U OLEHKa
3¢ (HEeKTUBHOCTH HCMOJIb30BAaHUSI OCHOBHBIX IPOM3BOJICTBEHHBIX (QOHIO0B. BocmponsBoacTso
OCHOBHBIX cpeAcTB. OOOpOTHBIE CpeACTBAa NPEANPUSATHS: MOHATHE, COCTaB U CTPYKTYypa.
Hctounuku ¢opmupoBaHus 000pOTHBIX cpeacTB. OO0paunBaeMOCTb OOOPOTHBIX CpEICTB.
MarepuanbHble 3amackl Ha HpeANnpUsSTHH. TpyaoBele pecypcbl mnpennpustus. [lepconan
OPEeNNpUsITHs. U ero CcTpykTypa. O¢(EeKTHUBHOCTh MCIONB30BAaHUS IEpCOHaja U pabouero
BpeMeHu. [IponsBoauTenbHOCTh Tpyna M omuiata Tpyaa. OpraHuszanus 3apaOOTHOM MiaThl Ha
npennpusTii. IIpou3BoAMTENBHOCT TpyZAa: MOHSTHE, MOKa3aTeld M METOJbl H3MEpPEHHS.
WunuBuayanbHass ¥ OOLIECTBEHHas IPOU3BOAMTENBHOCTh Tpyna. PesepBbl u  (akTopsl
MOBBILICHUS] TPOU3BOAUTENBLHOCTH Tpyaa. Dopmbl, cUCTEMBI W pa3Mep OIIaThl TpyJa Ha
HPENPUATHH.

Mopayab 3. TeXHHKO-IKOHOMHYECKUI aHAJIN3 HHKEHEPHBIX pelleHu i

Jloxoapl M pacxoAbl Ha IPOU3BOJCTBO, W peATU3alUI0 TNPOAYKIUU TPEeINpUITHUS.
W3nepxku TPOU3BOACTBA MPOAYKIIHMH (CEOECTOMMOCTH), MPUOBLIb, PEHTA0ETHLHOCTh U
neHooOpa3oBanue. IloHsTHe 3aTpaThl Ha MPOU3BOJACTBO U pealU3alMI0  MPOAYKLIUHU
(cebectouMocTb). Buapl u 3HadueHue kiaccuduxanuu 3arpar. CTpykTypa 3aTpar Ha
IOPOM3BOJICTBO U peaTU3alMI0 NPOAYKIHMHU. TEeXHUKO-PKOHOMUYECKMH aHaJIN3 HMHXKEHEPHBIX
pemeruii. OCOOEHHOCTH pacyeTa 3aTpaT Ha MPOU3BOJICTBO M PEATH3AIMI0 TMPOAYKIIHH B
KOMIUIEKCHBIX ~MpOu3BOJACTBaX. (OCHOBHBIE IIyTH CHIKEHHMS 3aTpaT Ha IPOMU3BOJCTBO
npoxaykiun. Jloxonsl npeanpusitus. [loHsTHE PUOBUTM W J0XOAa MPENNPHUSTHS, METOIBI HX
pacuera. PeHTabenbHOCTb, €€ BUABI W MeTOIbl pacuera. IlyTu mMoBbIIeHHs NPUOBUIM U
peHTabeNnbHOCTH Ha mnpeanpusaTusx. lleHooOpa3oBanue u 1ieHOBas mnonuThka. llena Ha
OPOAYKIMIO M TPUHIMIBI LeHooOpa3oBaHusi. Buabl 1eH. CTpyKTypa II€HBI, CHUCTEMa IIEH.



B3aumocBszu 1neH u wum3gepkek. lLleHoBas mnonuTuka. Pa3zpaboTka 1I€HOBOM CTpaTeruu.
@DUHAHCOBO-KPEAUTHBIE OTHOLIEHUS MPEINpUATHH M cucTemMa Haioroobsoxenus. Ilonstue,
COCTaB M CTPYKTypa (uHAHCOB mnpennpuatus. llpuHuunel Hamoroobmoxenus. Hamorm u
IUIATE)KU, YCTAHOBJIEHHBIE 3aKOHOAATENbCTBOM: BH[Ibl, CTaBKHM, OOBEKTHI HAJIOTOOOJOKEHUS U

CPOKHM YILIAThI HAJIOTA B OFOJIKET.
4. O0beM yueOHOM JUCUMIIJIMHBI

. B B akanmem.
Bugsl yaeOHOM paboThI 3aYETHBIX
qacax
eIMHUIIAX
Oo0mas TPyA0eMKOCTh TUCIHHUIIJIMHBI 10 Y4eOHOMY IJIAHY 3 108
KonraktHas pa6ora (KP): 0.9 32
Jlexiuu (JIek) 0,45 16
[Tpaxtrueckue 3ansatus (I113) 0,45 16
CamocrositesnsHas padora (CP): 2.1 76
CaMocCTOsITeIbHOE U3YUECHHE Pa3/IeNIOB AUCITUIUIMHBI 75.8
KoHTakTHas camocTosTenbHas pabota 0.2
Bua KoHTpOJIA: 3a4eT ¢ OLEeHKO - -
B
N B actponom.
Bunsr yue6HoI paboThI 3a4ETHBIX
qacax
CIMHUTIAX
O0mas TpyA0eMKOCTh JMCHHMILIMHBI 10 Y4eOHOMY IIAHY 3 81
Konrakthas pa6ora (KP): 1 24
Jlexumn (Jlek) 0,45 12
[TpakTuueckue 3anstus (I13) 0,45 12
CamocrositesbHas padora (CP): 2 57
CaMoCTOsITEIbHOE U3YUYECHHE Pa3/IeSIOB AUCIUIUIMHBI 56.85
KoHTtakTHas camocTosiTenbHas paboTta 0.15
Bua KOHTpOJISA: 3a4eT ¢ OLeHKOM - -

AHHOTAIUSA paﬁoqeﬁ nmporpaMmbl TUHCHUIIIMHBI «HpaBOBene}me B npoueccax XUMHYICCKHUX

NPOM3BOACTB M XMMHU4YecKkoi kudepHernke» (b1.B.O/12)

1. Hesn AUCUMIITIMHBI:
—  OBJAJICHHE OCHOBAMH NPABOBHIX 3HAHUI;

—  (opmupoBaHUe MPaBOBOM KyJIbTypbl aKTUBHOTO, 3aKOHOIIOCIYIIIHOTO IpaX</laHuHA.
2. B pe3yabTate H3y4eHHs JUCHHUILIMHBI 0aKaaaBp J0JKeH:
Obnaoams  cnepyroummu  oomekynsTypabiMu  (OK) u mpodeccrnonansubivu  (ITK)

KOMITETEHITHSIMHU:
CIIOCOOHOCTBIO  HMCIOJIB30BaTh  OCHOBBI
nestensHocTH (OK-4);

IPAaBOBBIX 3HAHWN B Pa3IUUYHBIX cdepax

CIIOCOOHOCTEIO Y4aCTBOBAaTb B COBCPIICHCTBOBAHHWH TEXHOJOTHMYCCKUX ITPOLECCOB C
MO3UITHM SHEPTro- U pecypcoc6epe>1<eHH;1, MHHUMM3ALMH BO3JCHCTBHS Ha OKpYKarImyro cpcay

(TIK-2).
3name:

—  OCHOBBI POCCHUMCKOM MPaBOBOM CHUCTEMbI U POCCHMCKOTO 3aKOHOIaTEIHCTBA, OCHOBBI
MMPpaBONMPHUMEHUTEIIBHBIX

opranu3aiui ¥  (QYHKIUOHUPOBAHUS
[IPaBOOXPAHUTENbHBIX OPraHOB;

CynieOHBIX

— IMpaBOBbBIC W HPABCTBECHHO-OTUYCCKHUE HOPMBI

JIeATEIIbHOCTH;

U  HWHbIX

B cdepe mnpodeccruoHamTbHON

— TIpaBOBbI€ HOPMBI, PETYJIHPYIOIIME OTHOIIEHHE YEIOBEKa K 4YeJIOBEKY, OOILECTBY,

OKpYXKaroIlEeH Cpee;




— TpaBa U 00S3aHHOCTH IPAKIAHIHA,

—  OCHOBBI TPYZIOBOT'O 3aKOHO/IATEIbCTBA;

—  OCHOBBI X034 CTBEHHOI'O IPaBa.

—  TpaBOBble HOPMEBI B cepe Oyayieit npodeccuoHanbHON ASSITENbHOCTH.

Ymemn:

—  HCIOJb30BaTh STUYECKUE U MTPABOBBIE HOPMBI, PETYJIUPYIOIINE OTHOIICHUE YeIOBEKa
K YeJIOBEKY, OOIIECTBY, OKPYXAaIOUIEH cpene, MCIIONb30BaTh IpaBa W CBOOOJBI YEIOBEKAa U
rpaKIaHUHA P pa3paboTKe COLUATIbHBIX MPOECKTOB;

—  HCIOJB30BaTh U COCTABIATh HOPMATHUBHBIC U MPABOBBIC JOKYMEHTBI, OTHOCSIIIUECS K
po(heCcCHOHANTLHOM JESITEeIbHOCTH, MPEANPHHIMATh HEOOXOAMMBIE MEPhl K BOCCTAHOBIICHHUIO
HapyILIEHHBIX I1PaB;

—  pea’u30BBIBATH MpaBa U CBOOOJBI YEIOBEKAa M TPakIaHWHA B Pa3IUYHBIX chepax
JKU3HEAESTEIIbHOCTH.

Braoemy:

—  HaBbIKaMH IPUMEHEHUS 3aKOHOJIaTEIbCTBA IIPU PELIEHUHU TPAKTUYECKUX 3a/1a4.

3. KpaTtkoe cogep:xaHue TUCHUILIUHBI:

[lonssitue u mpusHaku rocyaapcrBa. Dopmel rocymapctBa. DYHKIHMHU TOCyIapcTBa.
[lonsiTue u npusHaku npaBa. OCHOBHBIE IIPABOBBIE CUCTEMbI COBpeMEHHOCTHU. [loHATHE M BUIBI
HMCTOYHHMKOB MpaBa. OmnpeneneHue 3aKoHAa M TOJA3aKOHHBIX aKTOB. JleHcTBHE HOPMAaTHBHBIX
MIPABOBBIX aKTOB BO BpeMeHU. OOpaTHas cuia 3akoHa. [loHATHE MPaBOBBIX HOPM, HX CTPYKTYpa.
Cucrema mpaBa. YacTHoe W myOiamuHOE mpaBo. MarTepualbHOE M MpPOIecCyalbHOE IPaBo.
[TpaBooTHOLIEHHE: OOBEKT, CYOBEKT U COJEpKaHUE MPAaBOOTHOIIEHUH. FOpunnyeckue GpakTsl.

Koncturymus — ocHoBHoit 3akoH Poccuiickoit ®@enepannu. deaepatuBHOE YCTPONHCTBO
P®. Cucrema rocynapCTBEHHbIX OpPraHOB M HpuHLMI paszneneHus Binacted B P®. Ilowsarue
rpaxknanctBa. [lpusznanue, coONtOACHUE, 3allMTa PaBHBIX IPaB KEHIIMH M MYXYUH Kak
OCHOBHasi 00513aHHOCTh TOCYJIapCTBA.

[TonsTre u npeaMeT aAMUHKUCTpaTUBHOTO npaBa. O6mmas xapakrepuctuka Konekca PO 00
aQIMUHUCTPATUBHBIX IPABOHAPYIICHUSX. AJIMUHUCTPATUBHbIE MpPaBOHAPYUIEHUS: IOHATHE H
MPU3HAKU. AJIMUHUCTPATUBHASI OTBETCTBEHHOCTh: MOHITHE U MPUHIUIIEL. [loHATHE, TPU3HAKHU U
BU/JIbl a/IMUHUCTPATUBHBIX HAKa3aHUM.

[lonsiTve W TIpeAMET YrOJOBHOTO TIpaBa. YTOJOBHAs OTBETCTBEHHOCTh: TOHSTHE,
OCHOBaHME BO3HUKHOBeHHUs. lloHsTMe mpecTymieHusa: npu3Haku, cTpykrypa. Cocras
npectymienus. Coydactue B npecTymieHnd. OOCTOATENbCTBA, UCKIIOYAIONINE MPECTYITHOCTh
nesiHust. [loHsiTMe, 1€MW W BUIBI HaKa3aHWW. YTOJOBHAs OTBETCTBEHHOCTh 3a COBEPIICHHUE
MPECTYIJICHUH. YCIOBHOE OCYXKJIECHHE, OCBOOOXKICHHE OT YrOJOBHOM OTBETCTBEHHOCTH.
[IpenMeT W O0OBEKT KPUMHHATUCTHKU. MeToAasl M 3aJauyd KpUMHUHATHCTUKH. [loHsAThe
KpUMHHAIUCTUYECKOW  uaeHTU(ukanmuu. OOBeKTHI W BUABl  KPUMHHAIMCTUYECKOU
uaentudukanuy. KpuMunanuctuyeckas Texuuka. KpumMmuHanucTuyeckas TAKTHKA.

DKOJIOTHYECKOE TPABO: TMOHATHE, MPEAMET METOJ W HMCTOYHUKHU IKOJOTHYECKOTO IpaBa
P®. [lonsiTue, BUIBI U CTPYKTYpa SKOJOTUUYECKHUX IMPABOHAPYLIEHUN, OTBETCTBEHHOCTh 3a HX
COBEpIICHHE.

[Tonstre undopmanuu. OTBETCTBEHHOCTh 3a HApyIIEHHE 3aKOHOJATENHCTBA O 3aIIHUTE
uHpopmanuu. ['ocymapcTBeHHass TaiiHa: TIOHATHE, 3alllUTa, IMPABOBOE PpETyJIUPOBAHUE
rOCy/IapCTBEHHOU, ciyxeOHOM W wuHOW wuHbpopMmaruu. KouHduneHnnumansHas wuHOOpMAIUS:
MOHSATUE, BUBI U 3aIIMUTA. 3alIUTA EPCOHANBHBIX JAHHBIX IPaKJaHUHA.

[lonsTre, mnpeaMeTr © METOA TPAXMAAHCKOTO TmpaBa. [loHATHE TPaKIAHCKOTO
npaBoOOTHOIIEHHs, ero  crenmuduka. CTpykTypa  TpakKJaHCKOTO  MPaBOOTHOIICHUS.
[TpaBoaeecniocoOHOCTh CYOBEKTOB IpakJJaHCKOTO MPABOOTHOIIECHHUA. ['paskjaHe Kak CyObEeKTbI
rpakaaHckoro npasa. GU3ndecKue U IPUANISCKUE JIHUIA: TOHATHE, TPU3HAKH, KIacCU(DUKAIIHSL.
Opunnueckne ¢aktel. IIpaBo cobctBenHocTu. IloHsatne aBTopckoro mpaBa. [loHsaTue
naTeHTHOro mpasa. [lonsTue uHTemIekTyanbHOU cobcTBeHHOCTH (MC) M HCKIIOYUTENHHOTO



npaBa. Knaccuduxamus NC. Cucrema npaBoBOi OXpaHbl MHTEIICKTYAIbHONH COOCTBEHHOCTH,
AaBTOPCKHX M ITATEHTHBIX IIPaB.

[TonsiTe XO3sIMCTBEHHOrO (IPEINPUHUMATEILCKOr0) mpasa. lIpeamer Xo3siiiCTBEHHOTO
(mpepUHUMATENBCKOI0) TpaBa, NPU3HAKH, METOJbl IMPaBOBOro peryiaupoBaHus. [loHsrue
XO34MCTBEHHOW U NMPEAIIPUHUMATEIBCKON NEATEIBHOCTH.

IIpaBoBoe peryaupoBaHME CEMEWHBIX OTHOLICHWH. 3aKIOYEHHE M IMpeKpalieHue Opaka.
[TpaBa u 00s13aHHOCTH poaUTENEH U JAeTeid. ATUMEHTh. DOPMBI BOCTIMTAHUS JIETEH, OCTABIIUXCS
0e3 nomneueHust poaUTENeH.

[Ipeamer u MeTox TpynoBOro npasa. TpyIoBON AOTOBOP: MOHATHE, CTOPOHBI, COJEPKaHUE.
PaGouee Bpemsi. Bpems otnbixa. TpynoBsie criopsl. JJuciuminHa Tpyaa.

Ilonsatne m wucroku koppynuuu. HopmaruHOe omnpeneneHue xoppynuuu. IIpuumHb
pacripocTpaHeHus koppynuuu. Hakasyemble n HeHakazyemble (opMbl Koppynuuu. CKpbITbIE
(marentHble) (opmbl Koppynuuu. DOpMbI KOPPYNUUHU-TIpECTYIICHUS. DPOpPMBI KOPPYIIHUU-
npoctynka. DopMbl MOJUTHUECKOW Koppynuuu. HopmaTuBHBIE IpaBOBbIE akThl B cdepe

npotuBoaelcTBud  koppynuuu. ®enepanbHplii  3akoH  oT  25.12.2008 Ne 273-®3 «O
POTHBOACUCTBUH KOPPYILIUNY.
4. O0beM y4eOHOH JUCHUILJIMHBI
Bunst yueOHOI paboThI B 3auernbIX B akanem.
€IMHUIIAX qacax
Oo6mas TPyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
KonraktHas pa6ora (KP): 0,9 32
Jlexru (JI) 0,45 16
Ipaktrueckue 3anstus (I13) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
CaMoCTOATEIbHOE N3YUYCHHE PA3eNIOB TUCIUIIINHBI 75.8
KoHTakTHas camocTosTenbHas pabota 0.2
Bua KOHTpoJIsA: 3a4eT / IK3aMeH 3ayer
Bunpt yueOHoI paboThI B 3agetnbix | B acTtpoHOM.
€IMHUIIAX yacax
O01mas TPyA0eMKOCTh JHCIUILIMHBI N0 Y4eOHOMY IJIaAHY 3,0 81
Konrakthas patora (KP): 0,9 24
Jlexuu (JI) 0,45 12
ITpakTnueckue 3anstus (I113) 0,45 12
CamocrositesbHas padora (CP): 2,1 57
CaMOCTOATEIbHOE U3YUCHHE PA3/ICIIOB TUCITUTUTHHBI 56.85
KoHTakTHas camocTosiTenbHas paboTa 0.15
Bua KOHTpoJIsA: 3a4eT / IK3aMeH 3ayer

AHHOTanus padoyeii mporpaMmbl JucuuILInHbI «Teopust BeposiTHOCTE# M
MaTeMaTH4YeCKasi CTATHCTHKA B OCHOBHBIX MPOIECCAX XUMHYECKHX MPOU3BOJICTB
xumMu4ueckoi kuoepuernke» (b1.B.0/1.3)

1. Hesm u 3a5aum JMCHUILUIMHBL. [{enbio TucuuIuMHeI sBiserca GopMupoBaHUe y
CTYJIEHTOB CUCTEMbI OCHOBHBIX IIOHSATHH, UCIIOJIb3YEMBIX JUUIS IOCTPOCHHUS BaXKHEUIIINX
MaTEeMaTUYECKNX MOJENIEH, U YMEHUS UCITOJIb30BAaTh MaTEMAaTUYECKHE METO/IbI U1l OITMCaHUS

Pa3JIMYHBIX TPOLECCOB.

2. TpeGoBanus K pe3yJbTaTaM 0CBOEHHS THCIHUIIIHHBI

Nzyuenne kypca TBuMC npu moaroroBke OakanaBpoB 1o Hampasienuto 18.03.02
DHepro- M pecypcocOeperaronme MPoIecChl B XHUMHYECKOW TEXHOJIOTHH, HEPTEXUMHH H
O6uoTexHojoruu, Mnpoduiab «OCHOBHBIE MPOLECCHl XMMUYECKHX MPOU3BOJCTB M XMMHUYECKas
KHOEpHETHKAa» CITOCOOCTBYET MPUOOPETEHUIO CIEAYIOMNX KOMITETCHITHIN:




Obwenpogheccuonanvhvie:

CIIOCOOHOCTh HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIUILIMH B
npoecCHOHATIBHOM  JEATENILHOCTH, NPUMEHSATh METOAbl MaTeMaTHYECKOrO aHalu3a M
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M IKCIIepUMeHTaIbHOro uccienosanus (OITK-2);

IIpogheccuonanvhuie:

CIOCOOHOCTh ~ IUIAHUPOBATh  OKCIIEPHUMEHTAIBHBIC  WCCICAOBAHUS,  IOJY4YarTh,
00pabaTbIBaTh U aHAJTM3UPOBATH MMOJydeHHbIC pe3yibTathl (I1K-15).

B pesynbrare u3ydeHus: AUCIUILTAHBI CTYICHT IOJIKCH:

3HATD.

— OCHOBBI TCOPUH BEPOSITHOCTEH M MATEMaTHYECKOW CTaTUCTUKH;

— MaTeMaTU4eCKUe TEOPHH W METOJbl, JIeKAllue B OCHOBE IIOCTPOCHHS
MaTeMaTUYCCKUX MOJCIICH;

— OCHOBBI IIPUMEHEHUSI MATEMATHYECKIX MOJIENICH U METOJIOB.

yMeTh:

— BBIOMPATh MATEMAaTHYECKUE METOJIbl, HMPUTOIHBIC JJIS PEUICHUS KOHKPETHOM
3aj1aum;

- UCIOJIb30BaTh MATEMATHYCCKUE TOHSATHS, METOJIbl W MOJCIU ISl OIUCAHUS
Pa3JInYHBIX MPOIIECCOB;

— BBISIBJSITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, JIGKAIME B OCHOBE KOHKPETHBIX
IPOIIECCOB;

- UCIIO0JIb30BaTh OCHOBHBIC METO/Ibl CTATUCTHYECKON 00paOOTKH JJaHHBIX;

— NPUMEHSATh MaTEMAaTHYCCKUE 3HAHUS HA MEK/IUCIUILUTMHAPHOM YPOBHE.

BJIA/IETh!

- OCHOBaMH  (YHJaMEHTAIBHBIX  MATEMaTHUYECKUX TEOPUH U  HaBBIKAMH
UCIIOJI30BaHUSI MATEMATUYCCKOTO aIiapara;

- METOAAMHU CTaTUCTHYECKOH 00pabOoTKN HH(POpMAITUH.

3. KpaTkoe cofep:xaHue AMCUHUIIUHBI:

1. Teopus BepositHocTeli. CiryyaliHble BeJJMYMHBI H UX 3AKOHBI pacipe/ieseHusl.

IIpenmer teopuu BeposiTHocTel. CiyuaiiHble coObITHsA. [IpOTHBOIOIOXKHBIE COOBITHS.
HezaBucumpbie cobObiTus. OTHOcHUTenbHas 4acToTa. Kiaccmyeckoe W TeOMETPUUYECcKoe
ONpPEACIICHUE BEPOSTHOCTU. OJIEMEHTapHas TEOpPUS BEPOSATHOCTEH. MeTolbl BBIYMCICHUS
BeposaTHOcTe. [IpocTpaHcTBO  3nemeHTapHbIXx coOblTUi. Kiaccuueckoe —ompexneneHue
BEPOSTHOCTH.  AnreOpa  coObITHH: TeopeMbl O  BEPOATHOCTH  CYMMBI  COOBITHIA,
IIPOTUBOMNOJIOXKHBIX COOBITHI, CyMMa BEpOSITHOCTEH HECOBMECTHBIX COOBITHM, 0Opa3yromux
MOJIHYIO TPyNIy. AKCMOMaTH4YECKOE ONPEEICHUE BEPOATHOCTU. CTaTUCTUYECKOE OINPENEICHHUE
BEPOATHOCTH. YCIIOBHAsi BEPOSATHOCTb. TeopeMbl O BEPOATHOCTH MPOU3BEACHUS 3aBUCHUMBIX U
He3aBUCUMBIX coObITHH. [TomHast BeposTHOCTB. [loBTOpHBIE McnbITanus. @opmyna beprysmn.
JloxanpHass u wuHTerpambHass TteopeMbl Myaspa-Jlaiaca. ®opmyna Ilyaccona. IlonsTtue
CIIy4alHOM BENWYMHBI. JIMCKpETHbIE M HENPEPHIBHBIE CIydallHble BEJIWYUHBL. 3aKOH
pacnipeneneHuss ciay4yailHoW BenuuyuHbl. DYHKIMS paclpeiesieHusi, ee CBOWCTBa, rpaduk.
[TnoTHOCTH pacrpenenieHus HENpPEephIBHOM Cly4aiiHON BeMUYMHBI (IJIOTHOCTH BEPOSITHOCTH).
@dopmyna Ui BEPOSITHOCTH TIONMAJAHUSI HENPEPHIBHOM CIy4alHOM BEJIIMYMHBI B JIAHHBIA
UHTEpBaJI, BBIPAKEHHBIH uYepe3 IUIOTHOCTh BEPOSITHOCTH, F€OMETPHUYECKUN CMBICT (HOPMYIIHI.
bunoMmmanbHOE pacmpeneneHne, pacnpeaeneHne llyaccoHa, paBHOMEpHOE pacmpelereHue,
HOpPMAaJIbHOE PACIIPENEICHHUE, IKCIIOHEHIIMATIBHOE PACTIPEAETICHHE.

2.Marematnyeckass cratuctuka.llpenmer mareMaTHyeckol CTaTUCTUKU. (OCHOBHBIE
3aJaud  MaTeMaTHYeCKOW CTaTHCTUKU. BbiOopounblii Meron. CTaTUCTHUYECKOE OINMCAHHE.
Bei6opku. I'mcrorpamma u monuroH yactoT. Crartuctudeckas (dMmupuyeckas) (QyHKIHS
pactipeneneHus. BpiOOpouHble XapakTepUCTHKM U HX pacnpeneneHus. CocTosTeNnbHbIe,
3¢ (deKTUBHbIE CMEIICHHbIE W HECMEUICHHbIE OIEHKU IMapameTpoB. CTaTUCTHUECKOE CpelHee,
CTaTHUCTUYECKAsl JUCIEPCHUS] U CTAaTUCTUYECKOE CPEIHEE KBAaJAPAaTUYHOE KaK TOUYEUYHBIE OLIEHKH



HEU3BECTHBIX: MATEMATHUECKOTO OKUIAHMS, TUCTIEPCHUH, CPETHETO KBAPATUIHOTO OTKIOHEHHUSI.
JloBepuTenbHbIE UHTEPBAJIbl U UHTEPBAJIBHBIC OLCHKU. J[OBEpHUTEIbHBIE OLICHKH HEH3BECTHOU
BEPOATHOCTH MO OOJBIIMM BBIOOpKaM. JloBepHTENbHAs OIEHKA MAaTEMaTHYECKOTO OXKUIAHHS
IIpU HEU3BECTHOW aucnepcuu. JloBepuTenbHas OLEHKAa CPEAHEro KBaJpaTHUYHOTO OTKIOHEHUS.
Tounblie BbIOOpOUHBIE pacnpeneneHus: CthrofieHTa (t- pacnpenenenue), Gumepa-Cuenexopa (F-
pacnpenenenne), Ilupcona (y>-pacupenencrue). IIpoBepka CTATHCTHYECKHX — THIIOTE.
MaremaTHuecKre METO bl MPOBEPKH CTATUCTHYECKUX TUIIOTE3. DIIEMEHTHI TEOPUHU KOPPEIISIIIHH.
4. O0beM y4eOHOH JUCIHIJIMHBI

Bcero 4 cemecTp
Buabl yueOHoii padoThI 3au4. e1./ 3au4. e,/
aK.uac aK.uac
O01as TpyA0eMKOCTh TUCHMILIMHBI 110 3/108 3/108
y4eOHOMY IIaHy
KonTaktHas padora (KP): 1,3348 1,33/48
Jlexuu (JIek) 0,44/16 0,44/16
[IpakTuyeckue sanstus (I13) 0,88/32 0,88/32
CamocrositesbHas padora (CP): 1,67/60
CaMocCTOsITeIbHOE U3YUCHHE Pa3/IeNIOB 1,67/60 59 8
TACIIATIIIUHEI ’
KoHTakTHas camocTosATeNIbHAs paboTa 0.2
Bujx KoHTpoOJIAA: IK3aMeH/3a4eT 3aver
Bcero 4 cemecTp
Buabl yueOHoii padboThI 3a4. e1./ 3a4. e/
acTp.yac acTp.Jac
OO0masi Tpy10eMKOCTh JUCHUTINHBI 11O 3/81 3/81
y4eOHOMY IIaHy
KonrakThas pa6ora (KP): 1,33/36 1,33/36
Jlexumu (JIek) 0,44/12 0,44/12
[MpakTrueckue sanstus ([13) 0,88/24 0,88/24
CamocrositeabHas padora (CP): 1,67/45 1,67/45
CaMocCTOATeIbHOE U3YUCHUE Pa3/IeoB 44.85 44.85
ITHCIIUILINHEI ' '
KoHTakTHas caMmocTosiTeNTbHas paboTa 0.15 0.15
Buja xkoHTpoOJISA: 3K3aMeH/3a4ueT 3ader

AHHOTauus padoyeii nporpaMmmsl JucuumuinHbl « HaueprareabHas reoMmeTpus»
(b1.B.0O/1.4)
1. lean AUCHUILIHMHBI
— Hay4uTh CTY/AEHTOB cIloco0aM OTOOpa)KEHUs! MPOCTPAHCTBEHHBIX (POPM Ha IIOCKOCTH,
BBIMIOJTHEHUIO M YTEHUIO YEpTEKEeH, W MpaBUiaM, M YCIOBHOCTSAM, NPUMEHSEMBIM NPU 3TOM
(crangapram ECK/I).
3anavya U3y4eHHUsl HauepTaTeIbHOU FEOMETPUH CBOAUTCA K PA3BUTHIO



IIPOCTPAHCTBEHHOTO MPEACTABIEHUS, KOHCTPYKTUBHO-TEOMETPUUECKOIO MBILUICHHUS,
CIIOCOOHOCTEH K aHalIM3y M CHHTE3Yy MPOCTPAHCTBEHHBIX ()OPM U COOTHOILIEHUN MEXAYy HUMH,
U3YYEHHIO CITIOCOO0B KOHCTPYHPOBAHUS PA3TUYHBIX T€OMETPUUYECKUX O0BEKTOB.

2. B pesyabTrare wu3ydyeHMs MCUMIUIMHBI 0akajaBp /0JIKEH: OBJIAJeTh
cjaenyromumu o0mekyabTypHbiMu (OK) komnereHuusiMu:

— CIMOCOOHOCTHIO K cCaMOOpraHu3aiuy u camooopasosanuto (OK-7);

— oBJAAETh cieayomumu npodeccuonanbubiMu (ITIK)komnerenuusmu:

oBJIaeTh ciaeayromumu npogeccuonanbubiMu (I1K) komnerennuusamu:

— CIIOCOOHOCTBIO MCIIONIBb30BaTh HOPMATHUBHBIE JOKYMEHTHI IO Ka4eCTBY,

CTaH/apTU3aIMU U cepTUdUKAIMU TPOAYKTOB U n3nenuit (IK-4);

3HATh:

— coco0bl 0TOOpaKEHUsI MPOCTPAHCTBEHHBIX (DOPM Ha MIIOCKOCTH;

— IpaBUJIa ¥ YCIOBHOCTH IIPH BBIIOJIHEHUHU YE€PTEKEH;

— BUJIbI CHMMETPHH T€OMETPUIECKUX (PUryp;

— BO3MOXHOCTH HNPHUMCHCHUA MCTOIOB HaqepTaTeHBHOﬁ TreoMETprun Jis1 PCIICHUA
(bU3UKO-XMMHUECKUX 3a7a4;

yMeTh:

— BBIMIOJIHATh M YUTATh YEPTEKH T€OMETPUUYECKUX MOJIENEH C y4eTOM JeHCTBYIOIIMX
CTaH/IapTOB;

BJIA/IETh:

— croco6aMu ¥ mprueMaMu N300pakeHHsI IPEJMETOB Ha IITOCKOCTH.

3. KpaTkoe cogep:xaHue TUCHMILIUHBI:

Mopayasb 1. O0mivie npaBuia BHIIOJHEHUS YEPTEKEH.

IIpaBuna BeimonHeHus u opopmienus yeprexeil B coorerctBuu ¢ 'OCT. dopmaTsi:

pasmepel U 0003HAUEHHWE OCHOBHBIX M JIOTIOJHUTEIBHBIX (hopmaToB. Pacnonoxenue
dopmaroB. Macmrab: HaTypaldbHbI MacmTald, CTaHJapTHbIE MacIiTaObl yMEHBIIEHUS U
yBenuueHus. JIuauu: tunsl U TonuuHa JuHui. lpudt: Tuner u pazmeps! mpudtoB. OCHOBHBIE
Ha/IMUCH IPahUIEeCKUX U TEKCTOBBIX JTOKYMEHTOB.

I'eomerpuueckue nocrpoenus. ConpskeHUs:: OCHOBHbBIE BUbI U MpPaBUjla BHIMOIHEHMUS.
VYKIIOHBI U KOHYCHOCTHU: pacueT W IpaBUJIa HAHECEHUS Ha 4eprexke. JleneHue OKpyKHOCTH Ha
paBHbIe yacTH. HaHeceHne BEBIHOCHBIX M pa3MEPHBIX JIMHUM HAa YEPTEXKE.

Moayas 2. [IpoenpoBanue reoMeTpuYecKux GuUryp.

Meron mnpoekuunii. Buael mpoeuupoBanHus. LleHTpanbHOE Ipo€LMpPOBAaHUE: LEHTP
IIPOELUPOBAaHUA, IUIOCKOCTh NPOEKLUUH, Npoenupyromue maydd, npoekuuu. CpolicTBa
LEHTPAIBHOIO MpoeupoBaHus. JJOCTOMHCTBA U HEJOCTATKU HEHTPAIBHOIO MPOECIIUPOBAHMS.

[TapannensHoe npoennposanue. Hanpasnenue npoenupyomux j1ydeid. CBoicTBa

MapajuIeIbHOTO IpoenupoBanus. [IpoenupoBanye KOCOYrOabHOE U MPAMOYTOJIBHOE

(oproronanpHoe).  CBOHCTBa  OpPTOrOHaJbHOro  mpoenupoBanus.  OOpa3oBaHue
KOMILJIEKCHOTO depTexka (dmopa Monxka). OpToroHambHBIN 4yepTek Touku. KOOpIUHATHI TOYKH.
ITocTpoeHne TOUKH 110 €€ KOOpAUHATaM.

[Ipsimble nmunaun. CriocoObl 3aaHus npsiMol Ha yepTeke. Kiaccuduxarus npsmeix 1o
PAaCIIOJIOKEHUIO OTHOCUTENBHO JApPYr Jpyra: IMpsMble IEpeceKaroluecs, MapajlyieiibHble U
ckpentuBaromuecs. Kmaccudukamus mpsMbIX OTHOCHUTENBHO TIIOCKOCTEH MPOEKIUMA: MPSMbIE
00IIero ¥ YacTHOTO IMOJIOKEHHsI —TIpsSIMbIe YPOBHS U npoenupyomue. [IpuHaaiexxHoCTh TOUKU
npsmMoil. Teopema o MpoerupoOBaHUM MPSIMOrO yIJa.

[Tnockocts. CriocoObl 3a/1aHus TUIOCKOCTH Ha ueprexe. Kiaccuduxanus miockocTel mo
pacroIOKEHUI0 OTHOCUTENIBHO IUIOCKOCTEM MPOEKIUi: IJIOCKOCTH OOHIero M YacTHOTO
IIOJIOXKEHUS —TIPOELUPYIOLIUE U YPOBHS. [IprHaNIEKHOCTD TOUKH U NIPSMOH IUIOCKOCTH.

Kpusbie nunun. Knaccudukanus KpuBbIX: HUPKYJIbHbIE U JIEKaJbHbIE, 3aKOHOMEPHBIE U
He3akoHOMepHbIe. [Topsanok kpuBoi nuHUK. 1110CKKE KpUBbIE TMHUU BTOPOTO MOPsKA: JILIUIIC,



napabosna, runep6ona. IIpocTpaHcTBEHHBIE KpUBBIC: IIMIIMHAPHUYECKAs U KOHMYECKash BUHTOBBIE
JIMHUU.

[ToBepxnoctu. OOpa3oBaHKe U 33/aHUE MMOBEPXHOCTEH Ha YepTeke (KMHEMATUUECKUH U
KapkacHbli  crocoOwl). Ilonatue 00 omnpepenutene mnoBepxHocTU. Kraccuduxarus
NOBEPXHOCTEH: JIMHEWYAThIE U HEJIMHENUaThle, IOBEPXHOCTU BPALLEHUS, [IOBEPXHOCTH C ABYMS
HaIPaBJISAIOIIKMMHY U IJIOCKOCTBIO Mapauiean3mMa. BUHTOBBIE TOBEPXHOCTH. XapAKTEPHbIE JTUHUU
MOBEPXHOCTEH BpAILLEHUS: MEpPUIUAaHbl, T[JaBHBIM MEpUJUAH, IapajljIesid, 3KBaTOp, TrOpIo.
[IpuHaIe)KHOCTh TOYKU OBEPXHOCTH.

I'eomeTrpuueckue tena. [Ipoekiy MHOrOrpaHHUKOB (IpaHHBIE T€OMETPUUYECKUE TENA), B
TOM YHCJIE MpaBUWIbHbBIE (TETPadp, FeKCa’Ap, OKTAdp, AOJAEKadAp, UKOCA3p), Teja BpallleHUs
(uMIuHApP, KOHYC, 1Iap, TOP).

Cummetpusi reomerpudeckux ¢uryp. CUMMETpUs OTHOCHUTEIBHO IJIOCKOCTH, MPSIMOH,
Toukd. CUMMETpHS BpALLEHUS, IOPSIIOK OCH CUMMETPUH.

Omnpenenenre HaTypaTbHON BETUYMHBI OTPE3Ka MPSMOKN U TUIOCKOU (PUTYpHI.

Omnpenenenre HATYpaIbHOM BETMYMHBI OTPE3Ka MPSIMOI CIIOCOOOM MPSAMOYTOJIBHOTO

TpEYrojbHUKa U CHOCOOOM TPOCHUPOBAHUS HAa JIOMOJHUTENBHYIO IUIOCKOCTD.
[TocTpoeHne HaTYypaIbHOM BETHUUHBI TUIOCKON (UTYPHI.

[lepeceuenue F€OMETPUUECKUX 00pa3oB. [Iepeceuenue MHOI'OTPaHHUKOB,
MHOTOTpaHHHKA C IOBEPXHOCThIO BpalleHus. llepeceueHne moBepXHOCTEW BpaLICHUS: ABYX
MPOCLMPYIOLIMX I[OBEPXHOCTEM, Mpoeuupyroumeid ¢  Henpoeuupymwooei. Ilepeceuenue
HENPOeLUPYIOIINX IOBEPXHOCTEH BpalleHWs ¢ NapauieIbHbIMU oOcAMU. Teopema o
MIEPECEUCHUN COOCHBIX MOBEpXHOCTeW BpamieHus. lloctpoeHue JMHUM TiepecedyeHus
HENPOCLUPYIOIINX IOBEPXHOCTEH BpalleHHsT C IMEPEeCceKalolUMUCI OCAMU  METOJOM
KOHIEHTpUYeckux cdep. YacTHble ciydyad MepeceueHus MOBEPXHOCTEH BTOPOrO MOPSAKa:
TeopeMa MoOHXa U ee CJIeICTBUE.

Mopayas 3. U3o6paxkenus npeametos o I'OCT 2.305-2009.

N3o0paxenus. Buabl uzobpaxenmii mo 'OCT: BuIbl, pa3pe3bl, CEUYCHUS, BBHIHOCHBIC
snemeHTbl. OcHOBHBIE BHUJIbI. ['NTaBHBIN BUA, TpeOOBaHUs, MPEABABIAEMbIE K TJIaBHOMY BUY.
JlononHuTenbHBIE U MECTHBIE BHJbL. Pa3pesbl, kiaaccudukanus pa3pe3oB IO PaCIOIOKEHHUIO
CEKyIllell IJIOCKOCTHM OTHOCHUTEIBHO IIJIOCKOCTEN NPOEKLUMH: pa3pe3bl BEPTUKAIBHBIE,
TOPU30HTAJIbHBIE U HakIOHHBbIe. Knaccudukamus pa3pe3oB MO YHMCIY CEKYIIHMX IUIOCKOCTEM:
pa3pes3bl INPOCTBIE M CIOKHBIE —CJIOXKHBIE CTYIEHYAaTble M CIIOKHBIE JIOMaHbIE DPa3pe3bl.
CoBMmeniennble n300pakeHusi. MecTHble pas3pe3bl. CeueHus HaJOKEHHbIE U BBIHECEHHBIE.
BeinocHble aneMenTsl. [IpaBuia 0603HaueHUs 1300paKeHUH.

Haknonnsle ceueHus: reomerpuueckux Teil. llocTpoeHne Npoeknuil W HaTypadbHBIX
BEJIMYMH F'€OMETPUUCKUX Tesl. HakiIoHHBIE ceueHnss MHOTOTpaHHUKOB. Buipl 1 mpaBuiia

MIOCTPOEHHUSI CEYEHUM LMIMHIpa. 3aBUCUMOCTh BHJa HAKIIOHHOTO CEYEHHS KOHYCa OT

PacroJIOKEHUsI CEKyIlEeH IUIOCKOCTH OTHOCHUTENBHO OCH KOHyca. HakioHHBIE cedeHHs
nrapa. [IpaBusa nocTpoeHus: HAKJIOHHBIX CEUEHUH COYIEHEHHBIX Tell.

AxcoHoMeTpHuecKue uyepTexu uznaenui. OO6pazoBaHHEe aKCOHOMETPHUECKOTo YepTerka.
[lepBuunas u BTOpHYHas npoekuuu. KodPPUIMEHThl HCKaKeHUsS aKCOHOMETPUYECKOTO
yeprexka. [lepexos OT HaTypalbHBIX KOI((HUIMEHTOB HCKaXEHUsS K NPUBEICHHBIM. Buabl
AKCOHOMETpHUH. BEINIOIHEHNE YepTeke MHOTOYTOJIbHUKOB U OKPYKHOCTEH B MPSIMOYTOJIbHON U
KOCOYTOJIbHON (TOPU30HTANBHON M (PPOHTAIBHON) U30METPHIX. AKCOHOMETPUYECKHE YEPTEKU
reOMEeTPUUECKUX Tell. Pa3pe3bl B akCOHOMETPUH.

[Ipumenenune oOpa3oB W METOAOB HauepTaTeIbHOW T'€OMETPHM Ul peleHus (pu3nKo-
XUMHUYECKHX 3a1ad. ['paduueckoe u300pakeHHE COCTaBa MHOTOKOMIIOHEHTHBIX CHUCTEM:
OTPE30K COCTaBa, TPEYTOJIbHUK COCTaBa, TETpasyAp cocTasa. I'paduueckoe nzo0pakeHre CBOMCTB
MHOTOKOMIIOHEHTHBIX cHucTeM. ['paduueckoe unzoOpakeHHe CTPYKTYpbl BEIIECTB, MPUMEPHI
U300pa’keHusl BELECTB.

4. O0beM IUCHUIIMHBI K BU/IBI Y4eOHOH padoThl

Bupl yueOHOM AeSTeNnbHOCTH ‘ B 3agerHbIX ‘ B akan. ‘ B




eIMHUIIAX qacax aCTPOHOM.
qacax
Ob0masi  TPyA0eMKOCTb  JUCHUIUVIMHBI 1O 4 144 108
Y4eOHOMY ILIAHY
KonrakrHas padora (KP): 1,33 48 36
Jlexuuu (Jlek) 0,44 16 12
[Tpaxtnueckue 3anstus (I13) 0,67 24 18
Jlaboparopus 0,22 8 6
CamocrositeabHas padora (CP): 2,335 96 72
Pacuetno-rpaduueckue paboThl 1,75 63 47,25
[ToaroroBka K KOHTPOJIBHBIM paboTaM 0,25 9 6,75
Jlpyrue BUbI CaMOCTOSITEIFHON pabOThI 0,335 12 9
IToaroroBka u ciaya 3adera 0,335 12 9
Bua uToroBoro KOHTpoJIst 3auer ¢ OLIEHKOMN

AHHOTaNuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
AHHOTanuA padoyeil NPOrpaMMbl TUCHUIIMHBI «IKOJIOTHYECKHE ACTEKTbHI 0CHOBHBIX
npoieccoB xuMmuueckux npoussoacrs» (b1.B.OJL.5)

1. lenpro wu3ydeHHWs] AUCHUIUIMHBI sIBISETCS oOecredyeHne HeOoOXOAMMOTO s
YCIIEIIHOTO OCYUIIECTBICHHUS NPOPECCUOHATIBHON NEeATeIbHOCTH YPOBHsSI 3HAHUH B 00jacTu
HKOJIOTHH, OMOC(HEPHBIX MPOIECCOB, TEOPUU BOJIIOLUH, IIPUYNH BO3ZHUKHOBEHUS U MPOSBICHUI
17100aJIbHBIX KOJOTMYECKUX MPOOIEeM.

3aavya IUCUUILUIMHBI - POPMHUPOBAHUE CUCTEMbI 3HAHUN (MUPOBO33pEHNUs) 00 OCHOBHBIX
3aKOHOMEPHOCTSX (DYHKIIMOHUPOBAHUS OKpYXalollell NpUpOAHON cpeabl B YCIOBHSX
€CTECTBEHHBIX M aHTPOIIOI'€HHBIX BO3/IEUCTBUM, BKIIIOUasl OIIEHKY KaueCTBa MPUPOIHON Cpebl U
MOCJIEICTBUN €€ U3MEHEHUS.

2. B pesynbraTe M3y4eHUs JUCHUILTUHBI OOYYaIOIIUICS MO Mporpamme OakairaBpHara
JIOJIKEH:

Osnadems CAEAYIOMUMHA KOMIIETEHITUSIMH:

- CHOCOOHOCTBIO HCIMOJIBb30BaTh OCHOBHBIE €CTECTBEHHOHAYYHbIC 3aKOHbBI JUIsl MOHUMaHUS
OKpYy’Karolero Mupa u sisnenuit npupozst (OI1K-2);

- CIIOCOOHOCTBIO y4acTBOBaTh B COBEPIIEHCTBOBAHMM TEXHOJOTHUECKUX IMPOLIECCOB C MO3UIHI
JHEPro- M PecypcocOepeKeHs, MUHUMHU3AIMU BO3ICHCTBHS Ha OKpyxkatomryto cpeny (ITK-2);

B pe3ynbrare nzydeHus: AUCUMILIUHBI CTYJEHT JIOJIKEH:

3nams.

- (bakTOpBI, OmpeneNnsIomuUe yCTOHUYNBOCTh OHOC(EpHl, XapaKTEePUCTUKU BO3PACTaAHUS
AQHTPOTIOTEHHOTO BO3JEHCTBHSI Ha NPUPOAHBIE CPeIbl, TI00adbHBbIE MNPOOIEMbI 3KOJIOTHH;
OCHOBHBIC AHTPOIOTE€HHbIE (DAKTOPBI, BIMAIOLIME HA COCTOSIHME aTtMocdepsl, ruapocdepsl u
JIUTOC(EpBl; TPUHIHUIBI PALIMOHATIBHOTO MPHPOJIONIOIB30BaHMs; OpTraHU3allMOHHbIE U NPaBOBbIE
CpeZCTBa OXPaHbl OKPY’KAIOLIEH CPeIbl; CIIOCOOBI JOCTHKEHHS YCTOMUMBOTO Pa3BUTHA.

Ymemo:

- OCYUIECTBJIATH B OOIIEM BHJIE€ OLICHKY aHTPOIIOT€HHOTO BO3/IEUCTBUS Ha OKPYKAIOIIYIO
Cpelly € Y4eToM chneuupuku MpUpOAHO-KIMMATHUECKUX YCIOBUH; IpaMOTHO HCIOJB30BaTh
HOPMAaTHUBHO-TIPABOBBIE aKThl NpU pabOTe C OSKOJIOTMYECKOM JOKYMEHTAIMel; MNpUMEHSTh
MPUHLIMIIBI 00€CTIeYeHHs] SKOJIOrMUecKol 0e30MacHOCTH MpHU PEIIeHUH NPAKTHMYECKUX 3a/1ad B
npodeccuoHanbHOM 00J1aCTH.




Braoems:
- METOJaMH OIICHKH yIepOa OT JAeATEIbHOCTH MPEANPUATHS; MECTOAaMH BHIOOpA paruo-
HAJILHOTO CII0c00a MHHUMH3AIMH BO3CHCTBHUS Ha OKPYIKAIOIIYIO CPEy.

3. ConeprkaHue qUCIUTUIAHBI

OcHOBHBIC TOHATHA OJKoJoruu; Ouocdepa; CTpyKTypa | TpaHHIBl OHOCHEpHI;
rI00ambHbIE  TPOOJIEMBI  OKPYXKAIOIICH Cpelbl; yCTOMYMBOE pa3BUTHE OuWOChepsl U
YeJIOBEUECTBA; OCHOBHBIC pa3felibl OOIINEH HKOJIIOTHUHU: AyTIKOJOTHS, SKOJOTHS TMOMYJISIHA
(TeMdKOIIOTHST), SKOJIOTHS COOOIIECTB (CHHAKOJIOTHS); B3aMMOOTHOIIICHUSI OpraHU3Ma U CPEIbl;
9KOCHCTEMBI, OCHOBHBIC 3aKOHOMEPHOCTH HX (DYHKIIMOHUPOBAHHS, OCHOBBI HHXKECHEPHOU
OKOJIOTHH; JJIEMEHTBI HKOJOTHYECKOTO HOPMHUPOBAHMSA;, OHKOJOTHS U 3/I0POBbE UYEJIOBEKA;
9KOJIOTUYECKHE TMPHHIUIBI PAIlHOHAILHOTO HCIOJIb30BAHUS MPHPOJHBIX PECYpCOB M OXPaHBI
HPUPOABL.

4. O0beM y4eOHOM JUCIMIIIIHHbI

B 3aueTHBIX B akanem.

Bupl yueOHOM paboThI CAUHHULIAX yacax
OO0u1as TpyA0€MKOCTh JMCIUILIMHEI 110 Y4eOHOMY ILIaHY 3,0 108
KonTaktHas padora (KP): 0,88 32
Jlexuu (Jlek) 0,44 16
[TpakTrueckue 3ansatus (I113) 0,44 16
JlaGopaTtopHsbie 3ansatus (JI3)
CamocrositenbHas pabora (CP): 2,12 76
CaMOCTOSITEIbHOE N3YUCHHE PA3ACIOB JUCIUTIMHBI 2,12 76
By KOHTpOJIS: 3a4€eT / DK3aMeH 3a4€T

B 3aueTHbix B actpoHOM.

Bunsr yue6HoOI paboThI S acax

OO611ast TPYA0EMKOCTh AUCHUIUIMHBI IO y4eOHOMY IIJIaHy 3,0 81
KonTakTtHas pabora (KP): 0,88 24
Jlexiuu (JIek) 0,44 12
[TpakTiueckue 3anstus (I13) 0,44 12
JlaGopatopusbie 3ansaTus (JI3)

CamocTtosarenbHas pabora (CP): 2,12 57
CaMOCTOATEIbHOE N3YUYEHHE PA3AEIOB TUCIUIIIMHBI 2,12 57
By KOHTpouis: 3a4eT / 3K3aMeH 3a4€T

AHHOTaN U Y4eOHOH NPOrpaMMbl JUCHHIIIMHBI
«@Pu3nyeckasi XUMHUsI OCHOBHBIX JHEPIo- M pecypcocdeperaouux npoueccon
(b1.B.0/1.6)

1. Heab OMCHUIUIMHBI — O3HAKOMUTBHCS C TEPMOJUHAMUYECKON TEOPUEH pacTBOPOB
IIEKTPOJINTOB U DJIEKTPOXUMHUECKUX Lienel (rajJbBaHUYECKUX DJIEMEHTOB), IOHATh OCHOBHBIE
KMHETUYECKHE 3aKOHOMEPHOCTH MPOTEKAaHUs XMMMYECKHUX IPOIECCOB, pOJIb KaTauuza JUIs
XUMHYECKON TEXHOJIOTHU.

2. B pesyabrare u3yyeHus: Kypca «Pusuyeckass XMMHS OCHOBHBIX JHEpPro- H
pecypcocOeperaromux nNpoueccoB» CTYACHT H0JIKeH:

Obnadams cnenyronumu oodmenpodeccnoHanbHbiMu KommeTeHImsMu (OI1K):

—  CIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHBI JIJIsI TOHUMAaHHUS
OKpyKaromiero Mupa u ssieHuit npuposi (OI1K-3);
cnenyromumMu npodeccnonanbHbiMu komrereHIusamMu (I11K):



- CHOCOOHOCTBIO OCYIIECTBIATH TEXHOJIOTMYECKHH TIPOLIECC B COOTBETCTBHH C
pErJIaMEeHTOM U MCIIOJIb30BaTh TEXHUYECKUE CPEICTBA AJISI MU3MEPEHHsS OCHOBHBIX MapaMeTpoB
TEXHOJOTUYECKOT0 TpoLiecca, CBOUCTB ChIpbst U npoaykimu (I1K-1);

- CHOCOOHOCTBIO HPUMEHSTh COBPEMEHHbBIE METOJbl HCCIEIOBaHMS TEXHOJOTMYECKUX
IIPOLECCOB U TPUPOAHBIX CpENl, MHCIOJNb30BaTh KOMIBIOTEPHBIE CPEACTBA B HAYYHO-
uccienoBareabckoi padore (ITK-14);

3uams:

— ONIMYMUTENbHbIE OCOOEHHOCTM B IOBEJICHUM PACTBOPOB AIIEKTPOIMUTOB, CBSI3aHHBIE C
IIPOXOXKIAEHUEM IEKTPUUYECKOTO TOKA;

— TEOPUIO TalbBAaHUYECKUX SIBIICHHI;

— TEOpUU KUHETUKH, IMYTH TEOPETHYECKOrO pacyeTa CKOpPOCTeH XUMHUYECKUX peakiuid u
OrPaHUYEHUS B IPUMEHUMOCTH PAaCUETHBIX METOJIOB;

— OCHOBBI TeOpHHM (OTOXUMHUECKUX M IEMHBIX PEaKIHid, OCOOCHHOCTH HX CTaJAWHHOIO
IIPOTEKaHUs U YCIOBUS OCYLIECTBIICHUS;

— OCHOBHBIE Ye€pThl TOMOI'€HHOTO U TI€TEPOreHHOro KaTajlu3a, IPUYMHBI YCKOPEHUs
XMMHUYECKOI'0 Ipoliecca B IPUCYTCTBUU KaTalIU3aTopa.

Ymemn:

— IPUMEHATH KOHIYKTOMETPHUUYECKHE U MOTEHLIUOMETPUUECKUE U3MEPEHUs ISl ONpeesieHus
TEPMOAUHAMHYECKUX (QYHKIUNH XUMHYECKMX pEakUud, KOHCTAHThl JMCCOLMALINH,
IPOM3BEACHUS paCTBOPUMOCTH, pH pacTBOpOB U T.1.

— IPUMEHATH TEOPETUYECKHE 3HAHMSI U OKCIEPUMEHTAJIbHbIE METOJbl HCCIEIOBAaHUS
(¢u3NYEeCKOM XUMHUU JJIsl PEUICHHs] BOIPOCOB, BO3ZHUKAIOIIUX IPU H3YYEHUH KUHETHKU
XUMHUYECKHX PeaKluii;

— IPOBOAUTH AHAIU3 M KPUTHUECKU OLIEHUBATH IOJIyYEHHBIE IKCIEPUMEHTAJIbHbIEC JIAHHBIE,
0000mIaTh 1 eNaTh 0O0CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX JIEKTPOXUMHUYECKUX METOJ0B MCCIEA0BAaHUS Ui ONPEEIICHUS
TEPMOJIMHAMHUYECKUX XAPAKTEPUCTUK IEKTPOIUTOB U XMMUYECKUX peaKIHii;

— METOJIaMH OIIpeJeNIeHUs] TMOpsJIKa U CKOPOCTH PEAKIMH, YCTAaHOBJICHUS JIUMUTUPYIOILEH
CTaJUU U MEXAHU3Ma N3y4aeMOM XUMHUUYECKOW peaKIvy;

— HaBbIKAMHM  COCTaBJEHMS TalbBaHMUYECKUX OJIEMEHTOB I IeJed  ompejaereHus
TEPMOJIMHAMHYECKUX XapaKTEPUCTUK U KOHCTAaHT PaBHOBECHS UCCIIEyeMOM peaKIii;

— 3HaHUSMU OCHOBHBIX 3aKOHOB XHMHUYECKOM KUHETHKH, BIMSHHS pPa3IUYHBIX (AKTOPOB
(TeMmieparypsbl, 1aBJI€HUS, KaTaJI3aTopa) Ha CKOPOCTh XUMUUECKON PEaKIIUH.

3. Kparkoe conep:kanue JTHCHUTIHHBI

PacTtBopsl 3sekTpoMTOB. OnekTpoctathueckas Teopusi Jlebas-Xriokkens. Pacuer
AKTUBHOCTHU U CPEJHUX MOHHBIX KOA(P(PHUIMEHTOB aKTUBHOCTH CUJIBHBIX JIEKTPOIUTOB B
pa30aBiIeHHBIX M KOHIIEHTPUPOBAHHBIX PAcTBOPOB M PACTBOPAX YMEPEHHON KOHIIEHTpAIUH.
VYaenbHas U MoJISIpHAsl DJIEKTPUUECKHE MPOBOAMMOCTH. CKOPOCTbh IBMIKEHHUS M MOJBUKHOCTH
noHOB. [IpenenbHble MOJSPHBIE 3JIEKTPONPOBOJIHOCTH MOHOB. 3aKOH HE3aBHCHUMOIO JIBUKECHUS
noHoB Konbpayma. [IpumeHeHre n3mMepeHuil 3JIeKTpUUECKON MPOBOAUMOCTH JUIsl OIPEAEIICHUS
CTEMEeHH U KOHCTAHTHI IMCCOLMALINN CITA0BIX 3JIEKTPOJIUTOB.

DJIEKTPOXMMHYECKHe CHCTeMbl (menu). Bo3HUKHOBEHHE CKayKka MOTEHIMAla HAarpaHULE
pa3nena npoBoaHukoB | u |l pona. /IBoitHOW snexkTpuyeckuil cioil. DIEeKTpOJBIXKYIIAs CHIa
raJIbBAHUYECKOTO  AJIEMEHTA, JJIEKTPOAHBIM IOTEHUMad. TepMoaMHaMuyeckas Teopus
ralbBaHWYECKUX SIBIICHUM, ypaBHeHHME HepHcTa. DOnexrpoxumuueckas ¢GopmMa OCHOBHOTO
yYpaBHEHHUsI TepMOJUHAMUKH, TemnepaTypHblii koddduuuent IJC. Dnexrponsl | u Il poxa,
ra3oBble U OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIE AJIEKTPOAbI. THUIIBI TajlbBAaHUYECKUX 3JIEMEHTOB:
XUMHUYECKHE, KOHIIEHTPALMOHHBIE, C IEPEHOCOM U 0e3 mepeHoca. XUMUYEeCKHe UCTOYHUKU TOKa,
TOTUIMBHBIE 3JIEMEHTHI.

Xumuyeckass KHHeTHKa. CKOpoCTh XMMHYECKOM peakluu, KOHCTaHTa CKOPOCTH,



HOPSIOK U MOJIEKYJISIPHOCTh peakiuu. Kunernka HeoOpaTuMmbix peakuuit 1-ro, 2-ro, 3-ro u
HyJeBoro nopsiakoB. JluddepeHunanbHple U MHTErpajbHBIE METOJbl ONpPEIENCHHs MOpsAIKa
peakuuu. Crioxhble peakiuu. [IpuHIMN HE3aBUCUMOIO MPOTEKAHMS JIEMEHTAPHBIX PEaKLIMM.
OOpartuMble, napajjielbHble M IOCIEAOBaTelIbHbIE peakuuu 1-ro nopsaka. BiusHue
TEMIIepaTypbl Ha CKOPOCTb peakluu, NpubamwkeHHoe mpaBuiao Baut-I'odda. YpaBuenue
Appenuyca, nuddepeHIManbHas U UHTErpaibHble (HOpMbI ypaBHEHHs. ODKCIOHEHLMANbHas
¢dopma ypaBHEHHS AppeHHryca. DHEPTHs aKTUBALUHU U IPEIIKCIIOHEHIIMAIBHBI MHOXHUTEb.

Teopun XUMUYECKONW KHHETHKU: TEOPHsl aKTUBHBIX COYAAPEHUN M TEOPHUS IEPEXOIHOIO
cocrosausi TIIC (akTUBMPOBAHHOIO KOMIUIEKCA). OHTAJIbIUS U DSHTPONHUS AKTHBAIUU.
doToxMMHUYECKHE peakuud. XuMudeckue u (poropusznyeckue CTaguu, BTOPHUHBIE MPOLIECCHI.
Kunernka ¢oroxummuueckux peakiuil. CeHCHOMIN3UPOBaHHBIE (DOTOXMMUYECKHE PEaKIIHH.
LlenHble peakiuy, MEXaHU3MbI 3apOKICHUSA, pa3BUTUA U oOpbIBa 1enu. Hepa3zBeTBieHHble U
pa3BETBICHHBIC ILIENHbIE pEaKUUU. BeposTHOCTHas Teopusi pPa3BETBICHHBIX pEaKLHUM.
IIpenenbHble ABICHMS B LICTTHBIX PEAKLUAX, HUKHAN U BEPXHUH NPEECIIbI BOCIITIAMCHEHHUS.

Karanu3. ['omoreHHelli u rereporeHHblii KaTaiu3. OCHOBHBIE 3aKOHOMEPHOCTH

KaTaJIUTUYECKUX peakuuil. BiausHue karanusaTopa Ha TEPMOAMHAMMYECKHE M KHHETUYECKHUE
napaMmeTpsl peakiui. CeleKTUBHOCTh KaTaln3aTopa, KaTaluTUYecKas aKTUBHOCTb. [ 'OMOT€HHBII
karanu3. CIuTHBIA U pa3[esIbHBI MEXAHM3Mbl KaTAJIMTUYECKOrO NEHCTBUSA. DHEPreTUUYECKUE
IUarpaMMbl  B3aUMOJICHCTBUSL peareHToB ¢ Karainu3atopoM. OOmmii u  cnenuduyeckuit
KHCJIOTHO-OCHOBHOW ~ KaTaJIu3. Karanuz  kommulekcaMM ~ NEPEXOJHBIX  METAJUIOB.
@epMEHTAaTUBHBIN KaTanu3. ['ereporeHHbIl katanu3. THUIBl T'€TEpOTreHHBIX KaTaJIU3aTOPOB.
3aKoH JACUCTBYIOMIMX MMOBEpXHOCTEW. KMHETHKa reTeporeHHbIX peaKui.

4. O0beM y4eOHOH JUCHUIIIMHBI

. B 324€THBIX B aKaJeM.
Buabl yueOHoii padoTsl
eTMHUIIAX yacax
O0umas Tpy10eMKOCTb M CUUILIHHBI MO
50 180
Y4eOHOMY IIAHY
AyAUTOpPHBIE 3aHATHS: 1,78 64
Jlexruu (JIek) 0,89 32
[Tpaktuueckue 3anstus (I13) 0,89 32
CamocrositeabHas padora (CP): 2,22 80
Buja koHTpOJISi: 3a4eT / IK3aMeH sk3ameH (36)
IToaroToBKa K 3K3aMeHy 3k3ameH (1,0) 35.6
KoHTtakTHas aTTecTarus 0.4
BHib1 yueGHoii paGoThi B 3a4€THBIX B aCTPOHOM.
eTMHUIAX yacax
O0umas Tpy10eMKOCTb M CUUILIHHBI IO
5,0 135
y4yeOHOMY IJIaAHY
AyAUTOpPHBbIE 3aHATHS: 1,78 48
Jlexumm (Jlek) 0,89 24
[Tpaktnyeckue 3anstus (I13) 0,89 24
CamocrositesabHas padora (CP): 2,22 60
Buja kouTpoJisi: 3a4er / 3k3amMeH 3K3ameH (27)
IToaroToBKa K 3K3aMeHy sk3amen (1,0) | 26.7
KonTakTHas arrecramus 0.3




AHHOTAaUMA padoyeil mnNporpaMMbl AWUCHHMIVIMHBI «OpraHuyeckas XHMHSL H
OCHOBHBIE MpPoLecchl XUMHYECKOTro npousBoacrea» (51.B.0/1.7)
1. Heap qMCHUIUIMHBI — IPUOOPETEHUE CTYAEHTaMU 3HAHUW O CTPOEHMM OPraHUYEeCKUX
COCIMHEHUH, OCHOBHBIX XUMMYECKMX CBOWCTBaX pa3JIMYHBIX KJIAaCCOB OPraHUYECKHUX
COCIMHEHUH U METOAAX UX MOJyUYeHHs, KaK IPOMBILIUICHHBIX, TaK U J1a00paTOPHBIX.

2. B pe3ysbTaTe H3y4eHUs1 AUCUMILIMHBI CTYICHT J0JI/KEeH::

Obaaoams crnenyromumu npodeccuonanbHbiMu KommneteHsamu (I1K):

- CIOCOOHOCTBIO OCYHIECTBIIATh TEXHOJOTMYECKHI TPOIEcCC B COOTBETCTBUU C
pPErJaMeHTOM M HCIOJIb30BaTh TEXHUYECKHE CPENCTBA JJISl U3MEPEHUS OCHOBHBIX [1apaMETPOB
TEXHOJIOTUYECKOT0 MPoIiecca, CBOUCTB ChIpbs U npoaykimu ([TK-1);

- TOTOBHOCTBIO  M3Yy4aTh HAayYHO-TEXHHUYECKYI0 HH(POpPMAIHIO, aHAIU3HPOBATH
OTEYECTBEHHBIN M 3apyOeKHBIN OIBIT 10 TeMaTuke uccienoanuii (ITK-13);

- CIOCOOHOCTBIO  IIJIAHMPOBATh  SKCIIEPUMEHTAJbHBIC  HCCICAOBAHMS, IOJYyYarTh,
o0OpabaTbIBaTh U aHATHM3UPOBATh MoJydeHHbIe pe3ynbTathl (ITK-15).

3uams:

— TEOPETUYECKUE OCHOBBI CTPOCHHMS M CBOWCTB pa3JIMYHBIX KJIACCOB OPraHUYECKUX
COCIMHEHNH;

— CIocoOBbl TONyYEHUST M XMMHYECKHE CBOWCTBA OCHOBHBIX KIJIACCOB OpPraHMYECKHX
COCIMHEHU;

— OCHOBHbBIE MEXaHU3MBbI IPOTEKAHUS OPTraHUUYECKUX PEaKIIHiA;

Ymemy:

— NPUMEHATh TEOPETHUECKUE 3HAHUS JIJIl CHHTE3a OPIraHMYECKUX COEIMHEHHUI pa3IudHbIX
KJIACCOB;

— aHAJIM3UPOBATH U NIPEICKA3bIBATh PEAKIIMOHHbBIE CBOMCTBA OPraHUYECKUX COCIMHEHMIA;

— COCTaBJISITh CXEMbl CUHTE3a OPraHMUECKUX COEAUHEHUMN, 3aJaHHOTO CTPOCHHUS;

Braoems:

— OCHOBaMHU HOMEHKJIATYPHI M KJIACCH(PHUKAINN OPraHMYECKUX COCTUHECHUH;

— OCHOBHBIMH T€OPETUYECKUMH NPEACTABIECHUSAMHI B OPraHUYECKON XUMUY;

— HaBbIKaMH 0OOCHOBAHUS PallMOHAIBHBIX CLIOCOOOB MOJyUYEHUS! OPraHUYECKUX BEILIECTB.

3. Kparkoe coaep:kanue JTHCHUTIAHBI

["ajloreHonpon3BOIHEIE. Knaccuduxkanus. Homenkiarypa. Anxuin- "
QUTWITaJIOTeHUIbl.apOMaTHYeckue  rajoreHuasl.  M3omepus. Homenkmarypa.  CrnocoObl
nonydeHus. [IpocTpaHCTBEHHOE M 3JIEKTPOHHOE cTpoeHue. Pdusnyueckue cBOMCTBA. Peakumu
HYKJIEO(DUIBHOTO 3aMelleHuss U OoTiueruieHus. [loHsTHe HyKIeo(pMIBHOCTH M OCHOBHOCTH
peareHToB. AMOUJICHTHBIE HYKJICO(PUIIbHBIE PEAareHTHI.

Meramnoprannyeckue  COeIMHEHUs. TuUmbl  CBA3€M B DJIEMEHTOPraHUYECKUX
coenuHeHUsIX. CrocoObl TONYYeHUs] JUTUW- U MarHUHOpPraHWYECKUX coeauHeHui. Peakius
['punbspa, Mexanu3m. Peakiinm ¢ KapOOHUIBHBIMU COSIMHEHHSIMH.

Crnuptbl. ®enonbl. Ilpoctbie 3¢duppl. OnokcucoenuHeHUs. AJbIETUbl, KETOHBI.
KapOoHOBBIE KHCIIOTBI U MX NPOU3BOAHBIE. B Kak0M Kjacce paccMaTpHUBAIOTCS CIEAYHOIINE
pas3ziesnbl: H30Mepus, HOMEHKJIaTypa, pU3NYecKue 1 XUMUYECKUE CBOMCTBA, CIIOCOOBI OTy4EHUs
n1abopaToOpHbIe U OPMBIIIJIEHHbIE. MeXaHU3MbI peakIuil.

Kpb6oHoBbie kucaoThl W MX (QYHKIMOHAJIbHBIE TNPOM3BOAHBIE. B KaxaoM kiacce
paccMaTpUBAIOTCS CIEAYIOIINE pa3/ieibl: H30MEpHsl, HOMEHKIATYpa, (GU3NYECKUe U XUMUYECKHE
CBOICTBa, CIOCOOBI OJYYEHHUSI B TOM YHCII€ IPOMBIIIUICHHBIE. MeXaHU3MBbl peaKiuil.

MaonoBsiit 3¢up. Ilomyuenune. Ctpoenue, CH-KucnorHocts. Peakium KoHIeHcauu
MaJIOHOBOTO 3¢upa W MAJIOHOBOH KHCJIOTHI C allbAeruaaMu. AMHUHOKHUCIOTHL. JlMkapOOHOBEIE
KHCJIOTBI.

A3oTconepkamuye COeTMHEHUSI. Hurpocoenuuennss. AmuHbl. B kaxaom Kiacce
paccMaTpUBAIOTCS CIEAYIOIINE pa3/ieibl: H30MEPHsl, HOMEHKIATYpa, GU3NUYECKUE U XUMHYECKHE
CBOICTBa, CrIOCOOBI OJyueHUsl. MeXaHU3MbI peakLni.

A3a- 1 1Ma30COeIMHEHUS



[lonydenue AMa30COCNMHEHUM peakuuend Jua30TUPOBAHUA:

peakuuu W MexaHu3M. DPu3MYecKue CBOMCTBA. XHWMHUYECKHE CBOMCTBA.

yCJI0BHUA TPOBCACHUA

[Tonyuyenue wu

npuMeHeHue asocoenuHeHuid. [lpumep wu  mpormecca XMMHYECKOTO  IPOM3BOJCTBA
a3aKpUCHUTEIICH.
4. O0beM y4eOHOH JUCHHUIINHBI
O6beM
Bun yuebHOM paboThI B 3aueTHBIX B akagemmueckux
eIMHULIAX qyacax
O01mas Tpya10eMKOCTb 1N CHUNITHHBI 6 216
1o y4eOHOMY IJIAHY
Konrakthas pa6ora (KP): 1,78 64
Jlexmm (Jlek) 0,89 32
[TpakTaeckue 3anrstust (I13) 0,89 32
JlaGopaTtopusie 3ansatus (JI3) - -
CamocrositesbHas padora (CP): 3,22 116
CamocTosiTeTbHOE H3YUYCHHE Pa3/IeNioB 3,22 116
JUCITUTLIAHBI
Buja koHTpoJisi: 3a4er / 3K3aMeH 1 Ik3ameH (36)
[TonroroBka K SK3aMeHY 35.6
KoHnrtakTHas aTrectanus 0.4
O6bem
Bu yuaeOHo# paboTh! B 3auernsix | B actponomM.
eIMHULIAX yacax
O01as Tpya10eMKOCTb U CHUNITHHBI 6 162
10 y4eOHOMY ILIAHY
Konrakthas patora (KP): 1,78 48
Jlexruu (JIek) 0,89 24
[Tpaktuueckue 3anstus (I13) 0,89 24
Jlaboparopusbie 3austus (J13) - -
CamocrositesabHas padora (CP): 3,22 87
CaMocCTOsATeIbHOE U3YUCHUE PA3/ICIIOB 3,22 87
JUCITUTLIAHBI
Buja koHTpOJISi: 3a4eT / IK3aMeH 1 Jk3ameH (27)
IToaroroBka K ’K3aMeHy 26.7
KonrakTHas atTecTamus 0.3

AHHOTaHI/Iﬂ paﬁoqeﬁ nmporpaMmbl TUCHUIIIMHBI «I[OHOJ'IHI/[TQJ'[])HI)IC rJ1aBbl (1)1/[31/[](]/]
OCHOBHBIX IPOHECCOB XUMHUYECCKHUX IMMPOU3BOJACTB U XUMHUYECKON KI/IﬁepHeTI/IKI/I »
(5.1.B.OJL.8)

1. llean u 33724y JUCIHHUILTHHBI

HeJII)IO AUCHHUIIIMHBbI SABJISACTCS ano6peTeH1/1e CTYACHTaMU 3HAaHWM 10 OCHOBHBIM
pa3aciitaMm (I)I/ISI/IKI/I U YMCHUIO NIPUMCHATH UX B IPYTUX €CTCCTBCHHOHAYYHbBIX JUCHUIIJINHAX.

OCHOBHBIMH 33JaYaMM JMCHMIIMHBI, PELIEHNE KOTOPBIX 00eCreynBaeT JOCTHKEHNE
eNU, ABISIOTCS: (popMUpOBaHHE NPEACTaBICHUNH 00 OCHOBHBIX (DU3MYECKHMX 3aKOHAX MPUPOIBI
U METOJaxX TEOPEeTHYECKHX HCCIIEJOBAaHUM pa3iMuYHbIX (U3MYECKUX SIBICHUH, a TaKXkKe JaTh
IIPEACTABJICHNS O COBPEMEHHBIX DKCIIEPUMEHTAIBHBIX METOJAX UCCIIEIOBAHUS.

2. TpeGoBanus K pe3yJbTaTaM 0CBOEHHS THCIHUIIIHMHBI


https://muctr.ru/upload/applicants/the_admissions_committee/educational_plans/plan_fgosvo_18.03.02_khtp.pdf

Wzyuenne kypca (U3MKM NpH TOArOTOBKE OakanaBpoB 1o Hampasienuto: 18.03.02
OHepro- u pecypcocOeperaronme Mnpouecchl B XUMHYECKON TEXHOJOTMH, He()TEeXUMHUU U
OMOTEXHOIOTUU

CHOCOOCTBYET MPUOOPETEHUIO CIEAYIOUINX KOMIETCHIIHIA:

CIOCOOHOCTh ~ MCHOJB30BaTh OCHOBHBIC 3aKOHBI (HU3UKH B NPo(ecCHOHATBHOM
NESTENIbHOCTH, MNPUMEHATh METOJAbl MAaTeMaTHMYeCKOro aHajiu3a M MOJENIMPOBAHUSA,
TEOPETUYECKOTO M dKCIIepuMeHTaIbHOro uccienoBanus (OI1K-2);

CIOCOOHOCTh ~ MCIIOJIb30BaTh ~ €CTECTBEHHOHAy4YHbIE€  3aKOHbI [  TMOHHUMaHHUA
OKpyXarouiero mupa u siieanit npupos (OI1K-3);

TOTOBHOCTD u3ydyaTb  HAyYHO-TEXHMYECKYI0  HH(OpMAIHIO, aHaAJIM3UPOBATh
OTEYECTBEHHBIN U 3apyOCIKHBIN OIBIT 10 TeMaTuke ucciaenoBannii (ITK-13).

B pe3yabTare nzyueHus JMCUMIJIMHBI CTYA€HT 10JI3KEH::

3HATh:

- (u3NuecKUe OCHOBBI KBAHTOBOW CTATUCTUKU (HMCXOJHBIE «0a30BBIC» MOJOKEHUS,
OCHOBHbBIE KBAaHTOBbBIE CTATUCTUYECKUE PACIIPEECIICHNUSA);

- DOJEeMEHTHl 30HHOW TEOPHUH TMPU TPAKTOBKE pa3jIMYHBIX CBOMCTB METaJlIOB,
JURJIEKTPUKOB U MOJTYIIPOBOAHHUKOB;

- 0a3oBble (hM3MYECKHE TMOHITHS O KBAHTOBBIX TEOPHUAX TEIJIOEMKOCTU (HA MpHUMEpe
KPUCTAJIIMYECKUX TE);

- DJIEMEHThl (U3UKH TBEPAOTO Tesia (MCXOTHBIC MOHATUS O KpUCTAIIOTpaduH, THUIIAX
KPUCTAILIMYECKUX  CTPYKTYp;  CBEIEHMS O  SBJIEHMM M  KBAHTOBOW  TPaKTOBKE
CBEPXIIPOBOIMMOCTH).

yMeThb:

- TMPUMEHATh UCXOAHbIE (¢u3nuecKkue (TEOpeTUYECKHUe) 3HaHUSA TMPU  PEUICHUH
poeCCHOHANIBHBIX 3a71a4;

- MPOBOJUTH OLIEHOUHBIE PACUETHI U OCYIIECTBIATH (Ha KAUECTBEHHOM YPOBHE) aHAJM3,
Ha0JII0/1a€MBIX SIBJICHU.

BJIA/IE€Th:

- HaBbIKAMU OOOCHOBAHUS CBOUX CYKIEHHI, YTO CIIOCOOCTBYET MPAaBUIBHOMY BBIOOpY
METOJUKH ITPOBOAMMOIO CTYJEHTOM HCCIIEJOBAHMS.

3. Kparkoe cogep:kaHue TUCHUIINHBI:
Cemecmp 4

1. D1eMeHThI KBAHTOBOM CTATHCTHKH

DOneMeHThl KBaHTOBOM cTaTHUCTUKH. KBaHTOBas cucTteMa U3 OJUHAKOBBIX YaCTHII.
[TpyHIMII TOXAECTBEHHOCTH OJMHAKOBBIX dYacTULl. CHMMETPUYHBIE M HECUMMETPUYHBIE
BOJIHOBbIE (DYHKILIMHU, OIHMCBHIBAIOIIME COCTOSHUSI TOXJAECTBEHHBIX MHUKpouacTHll. Bo3oHBI u
depmuonsl. [Ipunuun [Taynu. KBanToBble cratuctuueckue pacnpezneneHus bose-DiiHmTelina u
®epmu- Jlupaka. Beipok1eHHBIN 2JIEKTPOHHBIN a3 B KpUcTaiax (MeTalIbl).

2. MeTaJIJILI, AUIJIEKTPUKHU U MOJYIIPOBOAHUKH € TOYKHU 3PCHUS 30HHOM TEOpUHU

DOHepreTndeckue 30HBI: cratucTuka @depmu-llupaka, sHepruss Pepmu. DIEKTPOH B
NEepUOIMUYECKOM I0JIe KpucTaiuia: 3¢ (eKTUBHAS Macca IEKTPOHA.

3. DieMeHThI (PU3NKHU TBEPAOTO TeJia.

®usuka tBEpROro Tena (PTT): onpenenenue, CBA3b € APYTUMU AUCHUIUIMHAMH, O0BEKTHI
U3YYEHHUs, Kpyr pemaeMblx 3anad. CBs3b € Kpucramwiorpapueil, KpuUCTAIOPU3UKON U
kpuctasoxumueil. KonzneHcupoBanHoe coctosHue. Ilogxoxn K onMcaHuio TBEPIABIX TeIl.
Crpykrypa kpuctamioB. Cummerpus ©  (QU3WYECKHE CBOWCTBA KPHUCTAIOB. THIbBI
KPUCTANTMYECKUX CTPYKTYp (0Omas xapakrepuctuka). IInoTHble ymakoBKM: KyOudeckas u
reKkcaroHanbHasi (Ha KayecTBEHHOM ypoBHeE). [loHSiTHE O CBepXMpPOBOAUMOCTH (KBAaHTOBBIE
IIPEJICTaBICHNs HA KAYECTBEHHOM YpPOBHE).
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4. O0beM y4eOHOM JUCHUIIMHBI

Bcero 4 cemecTp
Buabl yueOHoii pa6oThI 3au. e1./ 3au. ef1./
aK.yac aK.yac
OO01mast Tpy10eMKOCTh JUCHUIIJIMHBI 110
yueoHOMY 3/108 3/108
IVIAHY
Konrakruas patora (KP): 0,8/32 0,8/32
Jlexuuu (JIek) 0,4/16 0,4/16
JIaboparopubie 3ausaTus (J13) 0/0 0/0
[IpakTnueckue 3ausatus (I13) 0.4/16 0.4/16
CamocrositesbHas padora (CP): 1.2/40 1.2/40
Bujx koHTpoOJIsi: 3a4eT / IK3aMeH 1/36 JK3aMeH-
1/36
[ToaroroBka K sK3aMeHY 356
1
KoHTakTHas aTTecTamus 0.4
Bcero 4 cemecTp
Buapl yueOHol padoThl 3au4. 1./ 3au. en./
acTp.yac | acrtp.yac
Oomas TPYA0EMKOCTh
JAUCHHUIIAHBI 10 Y4e0HOMY IJIAHY 3/81 3/81
AyauTOpHBbIE 3aHATHS: 0,8/24 0,8/24
Jlexuun (Jlek) 0,4/12 0,4/12
Jlaboparopusie 3ansaTus (J1ad) 0/0 0/0
ITpaxtuueckue 3anstus (I113) 0.4/12 0.4/12
CamocrositeibHas padora (CP): 1.2/30 1.2/30
Bua xoHTpoOJs: 3K3aMeH/3a4eT 1/27 JK3aMeH
1/27

AHHOTaNUs Y4eOHOI MPOrpaMMbl AU CHHUIIINHBI
«J/IabopaTopHbie padoThI 0 (PU3NIECKON XMMHH OCHOBHBIX JHEPIO- M
pecypcocoeperaromux npoueccos» (b1.B.0/1.9)

1. Heap AMCUMIVIMHBI — O3HAKOMUTH M PACKPBITH BO3MOXHOCTH OCHOBHBIX 0a30BBbIX
HKCIEPUMEHTAJIbHBIX METOAO0B (PU3NYECKOW XUMHH, HAy4YUTh CTYJEHTa BUIETh OOJAacTH U
Ipelenbl NPUMEHEHUS! 3TUX METOJOB HCCIIENI0BAaHUS, YETKO NMOHMMATh MX IPHUHLIUNHUAIbHbBIE
BO3MO>XHOCTH M OTpPaHUYEHUS MIPU PEIIEHNN KOHKPETHBIX SKCIIEPUMEHTAIIBHBIX 3a7au.

2. B pesyabTare u3ydyeHusi Kypca «JlabopaTropHbie padoTsl o (pU3HYECKON XMMHUH
OCHOBHBIX JHEPIo- M pecypcocOeperaoummx NpoueccoB)» CTyAeHT 10JIKeH:
Obaadams CleayOIUMU KOMIETCHIIUSMHU:
—  CIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAYYHbBIE 3aKOHBI JUIsI TTOHMMaHUS
OKpyXaroriero mupa u sisnenuit npupo;s (OI1K-3);



—  CIIOCOOHOCTBIO OCYHIECTBIISATH TEXHOJIOTUYECKHI MPOIIECC B COOTBETCTBUU C PETIaMEHTOM
U HUCIOJB30BaTh TEXHUYECKHUE CPEICTBA Ul M3MEPEHHs OCHOBHBIX I1apaMETPOB
TEXHOJOTUYECKOT0 IPOoLecca, CBOUCTB ChIpbs U npoaykimu ([TK-1);

—  CIIOCOOHOCTBIO IPUMEHSTH COBPEMEHHBIE METOAbl HCCIEAO0BAaHMUS TEXHOJOIMUYECKUX
IIPOLECCOB M MNPUPOJHBIX CpEel, MCIOIb30BaTh KOMIIBIOTEPHBIE CpPEACTBA B HAy4yHO-
uccienoBareiabekoit padore (ITK-14).

3namey:

— TPUHIHUIIEI PaOOTHI U CXEMBI UCIIOJIb3YEMbBIX U3MEPHUTEIBHBIX YCTAHOBOK;

— BO3MOKHOCTH METOJOB CIIEKTPOXHUMUU IS IPOBEIECHUS KaUECTBEHHOTO U KOJIMYECTBEHHOTO
aHaJIM3a XMMHMUYECKHUX CHUCTEM, OIPEAEICHUS TEPMOJMHAMHYECKHX CBONCTB XUMHYECKHX
BELICCTB;

— KOHAYKTOMETPUYECKUI u [IOTEHLIUOMETPUYECKUI METO/IbI HaXO0X/IEHUs
TEPMOJMHAMHYECKUX XaPAKTEPUCTUK 3JEKTPOJIUTOB (AaKTHBHOCTEH M KO3((UIMEHTOB
AKTUBHOCTH, KOHCTAHTBhI IUCCOLMALIMH, TEPMOJUHAMUYECKUX XapaKTEPUCTHK PEaKIUH);

—  (U3UKO-XMMHUYECKHE METOJbl MCCIICAOBAHUS M aHaju3a (a30BBIX PAaBHOBECHIl B OJHO- H
MHOTOKOMIIOHEHTHBIX CHUCTEMAaX, yTH MOCTPOECHUSI (PA30BBIX IUAarpaMM COCTOSTHUS;

— OKCIIEPUMEHTAJIbHbIE METO/Abl M3Y4YEHHUsS KHHETHMKHM XUMHUYECKUX pEaKIHH, CrocoObl
OIpEeeTeHUsI KOHCTAHT CKOPOCTEN M MOPAIKA XUMUYECKUX PEAKLIUN.

—  KQJOPUMETPUUECKUE METObl ONPEAETICHUs TEIUIOEMKOCTH, TEIUIOBBIX 3((HEKTOB M APYrHX
TEPMOXUMHUYECKUX CBOMCTB U3y4aeMbIX OOBEKTOB.

Ymemn:

— IDPUMEHATH TEOPETHUYECKHE 3HAHMS M OKCIEPUMEHTaJIbHBIE METOJbl HCCIENOBaHUs
(bU3nIeCKOil XMMHUK TIPU peIeHUH MPo(hecCHOHANBHBIX 3a/1a4;

— chopmynupoBaTh npoOneMy U O0OOCHOBaTb BBIOOP SKCIEPUMEHTAIBHOI'O  METOAA
VICCJIEIOBAHMSI, TIOCTABUTH LIEIH U 3314l U HAMETUTD IIyTH UX JTOCTHIKEHUS;

— TPOBECTH MaTeMaTH4YeCKyl0 OOpabOTKy OSKCIePHUMEHTAIBHBIX JIAaHHBIX Ha  0ase
TEOPETUYECKUX 3HAHUMU N0 (PU3UUECKON XUMUU;

— TPEACTaBJIATh JaHHbIE JJAOOPATOPHOIO MCCIENOBaHUA B rpaduueckoil popme U Ha OCHOBE
MIOJIyYEHHBIX 3aBHCHUMOCTEM OIpPENENATh COOTBETCTBYIOIIME TEPMOAMHAMMYECKHE U
KMHETUYECKHE XapaKTEePUCTUKN XUMHUYECKON CUCTEMBI U XMMUUYECKOT O IIPOLIecca;

— TPOBOAMUTH AHAIU3 M KPUTHYECKH OLIEHUBAThH IOJIyYEHHBIE DKCIEPUMEHTAIbHBIE JJAHHBIE,
0000111aTh 1 Je1aTh 000CHOBAaHHBIE BBIBOJIBI HA 0a3e MPOBEIEHHBIX OIBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX OSKCIEPUMEHTAJIbHBIX METOJ0B (U3WYECKOH XUMHHM JUIs
pELIEeHUsT KOHKPETHBIX HCCIIEI0BATENBCKUX 33/1a4;

— DKCHEPUMEHTaJIbHBIMU METOJAaMHU HCCIEAOBAHUS COCTOSHUS XMMHYECKOIO PAaBHOBECUS U
KMHETUKH XMMHYECKOI0 IIpolecca.

— TpueMaMu OOpabOTKU TOJIyYEHHBIX ONBITHBIX JAHHBIX JUIS BbISBICHUS U YCTaHOBJIECHUS
B3aMMOCBSA3€H MeXay TEPMOJMHAMUYECKHMMH CBONCTBAMH U (PU3MUECKMMM NapaMeTpamu
nporecca;

— 3HaHUSMU OCHOBHBIX 3aKOHOB (PU3MUECKON XUMHH IJI COIEpXKaTelbHOM HHTepIpeTalnnun
MOJIy4YEHHBIX IKCIIEPUMEHTAIbHBIX PE3YJIbTAaTOB.

3. Kparkoe coaep:kanue THCHUIIIAHBI
[Ipumenenne MeToA0B  (U3UKO-XMMHYECKOTO HCCIEAOBAaHUS JJs  ONpPEIeNIeHUS
TEPMOJMHAMHYECKUX U KHHETHUECKHUX XapaKTEPUCTUK XUMHUUECKUX CHCTEM.
CnekTpoxumMuyecKkHe MeTOAbl HccjedoBaHMsA. KadecTBEHHBIN aHanu3 BellecTBa

(ompezneneHne MEXbIIEPHBIX PACCTOSHUI, MOMEHTOB HHepHHMHM Mojekyn). Ormnpenenenue

KOJIMUECTBEHHBIX XapaKTEePUCTUK (CTENEHW JAUCCOLMAMM M KOHCTAHTHl JIMCCOLIMALIUU

IIEKTPOJINTOB, TEMJIOEMKOCTH BEILIECTBA).

DJleKTpoXuMHnuYeckne MeToabl HcciaenoBanusi. Konaykromerpusi. OrmnpeneneHue

KOHCTAHTBl JIUCCOLMAIMU CIA00ro 3JIEKTPOJMTA, CTENEeHHW JAUCCOLHUAINM, SIEKTPUUYECKOH



MPOBOAMMOCTH  MPU  OECKOHEYHOM  pa30aBICHUM  KOHAYKTOMETPHUYECKUM  METOIOM.
IMorenunomerpus. OmnpeneneHre TEPMOAUHAMUYECKUX XapAaKTEPUCTUK XUMHUYECKON peakiuu

(AH®, AG°, A,S°), TemmeparypHoro kodpdunmenta DJIC (dEO/dT ), crangaptaou 2JIC

(E®), u3yucHue BIMSHUS J00ABOK HA MOTEHIHAI 3JICKTPO/IA.

®a30B0e paBHOBeCHE B OJHOKOMIIOHEHTHBIX cHcTeMax. DU3NKO-XMMUYECKU
a”Hajm3. l3yuyeHune 3aBHCUMOCTH CBOWMCTB CHUCTEMBI OT €€ cocraBa. KpuBble OXJaXICHUA.
Omnpenenenre cocTaBa 3BTEKTUUYECKOM cmecd. [locTpoeHue auarpamMM KUIIEHHS W JIHarpaMm
IUTABKOCTH JUIsi OWHapHBIX cucteM. OrpaHWYeHHAs pPacTBOPUMOCTh B TPEXKOMIIOHEHTHBIX
cucremMax. XuMH4eckoe paBHoBecue. OnpeesieHUe KOHCTAHThl XMMHUYECKOTO PaBHOBECUS U
TEIIOBOTO 3P deKTa XMMUYECKON peaklliy Ha MPUMEPE PEAKIIUN PA3I0KCHHUS.

TepMoxumusi. Kajgopumerpusi. Omnpenenenue TEINIOEMKOCTH BEIIECTB
KAJIOPUMETPUUECKUM METOJIOM.

4. O0beM yueOHOM JUCUMIIJIMHBI

BHb1 yueoHoii padoThi B 324Y€THBIX B aKajJieM.
eIMHUIAX yacax

O0mas TpyA0eMKOCTb I CHHUILIHHBI 110 y4eO0HOMY 3.0 108
IJIAHY
KonraktHas padora (KP): 0,89 32
Jlaboparopusie 3ansaTus (J13) 0,89 32
CamocrositesbHasi padora (CP): 76
CaMOCTOSITETIbHOE U3YUYCHUE PA3JICNIOB TUCIIUIIIIMHBI 2,11 75.8
KonrtakTHas camocTosiTenpHas pabora 0.2
Buja koHTpOJISI: 3a4eT / IK3aMeH - 3a4yer

Buabl yueOHoii padorsi

B 3a4YE€THBIX

B 2CTPOHOM.

eIMHULAX yacax
O0mas TpyA0eMKOCTh JMCHUILIUHBI 10 Y4eOHOMY 30 81
IVIAHY '

KonraktHas patora (KP): 0,89 24
JlabopaTtopusie 3ansatust (J13) 0,89 24
CamocrositesbHas padora (CP): 2,11 57
CaMOCTOATEIbHOE U3YYCHHE PA3/ICIIOB TUCITUTITHHEI 56.85
KoHTakTHas camocTosiTesbHas paboTa 0.15
Bua KOHTpoJIsA: 3a4eT / IK3aMeH - 3ayer

AHHOTaNUs padoyeil NPOrpaMMbl JUCHUIIIMHBI «JIEKTPOTEXHUKA U MPOMBIILIEHHAS
sjaexkTpoHuka» (b1.B.0/1.10)

1. Heab AucHUNIMHBI:

(dbopMupoBaHHE y OOydYaIOIUXCS KOMIIETEHIIMH, O0ECTIEUNBAIONINX TEOPETUUECKYIO U
MMPAKTUYCCKYIO MMOATOTOBKY  BBIITYCKHHKA, YMCHOIIECTO BI)I6I/IpaTB U OKCIITyaTUpOBaTh
ANEKTPOTEXHUUYECKUE U DJIEKTPOHHBIE YCTPOMCTBA, BIAJACIOLIETO HABBIKAMH HCIIOJIb30BaHUs
COBPEMECHHBIX I/IH(i)OpMaIII/IOHHBIX TEXHOIOTHI JAJId aBTOMAaTU3UPOBAHHOI'O MOACIIMPOBAHUA U
pacyéra IEKTPUUECKUX U AJIEKTPOHHBIX LETICH.

2.B pe3yabrare M3ydyeHUsl TUCHHUILJIMHLI O0YYAIOLIUIICSI MO MporpaMme OakajaBpHaTa
J0JIZKEH OBJIA/IETH CJAeAYIOIMMMH KOMIETEeHIHAMU:

ObwenpogheccuorarbHbIMU:

- CIIOCOOHOCTBIO peliaTh CTaHIAPTHBIC 3a7a4d MPO(ECCHOHATBHON NESITEIbHOCTH Ha
OCHOBE MH(DOPMAITMOHHOW 1 OUOIHOrpadUUECKON KYIbTYpPhl C IPUMEHEHUEM HH()OPMAIMOHHO-



KOMMYHHUKAIIHOHHBIX TEXHOJOTHH W C Y4ETOM OCHOBHBIX TpeOOBaHUI HMH(OPMAIIMOHHOMN
6e3omacuoctu (OITK-1);

- CIOCOOHOCTHIO UCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AMCLHUILIMH B
npoecCHOHANBHOM  AEATENTbHOCTH, MPUMEHSATh METOJbl MaTeMaTUYECKOro aHaiu3a |
MOJICTTMPOBAHHMSI, TEOPETUICCKOTO U IKCIIepuMeHTanbHOro uccienosanus (OI1K-2).

IIpogpeccuonanvuvimu:

- TOTOBHOCTBHIO OCBamBaTh M OKCIUIyaTUPOBaTh HOBOE 0OOpyIOBaHWE, NPUHHUMATH
y4acTHE B HaJTa)KMBAaHUU, TEXHUYECKUX OCMOTPAX, TEKYIIUX PEMOHTaX, IPOBEPKE TEXHUYECKOTO
COCTOSIHHSL 000pyoBaHus U porpaMMHbIX cpencts (I1K-7).

B pe3yabTare 0CBOCHUS TUCHHUILIAHBI 00YyYAIOIIUICHA TOJIKEH:

3uamo:

- OCHOBHBIE TIOHSTHS, ONPEACIICHUS M 3aKOHBI JIEKTPUYECKUX LIENeH;

- METO/bl MOJEIHMPOBAHMS, aHAIM3a U pacyéra Leneld MOCTOSHHOIO U NEPEMEHHOIO
TOKOB, METO/I0JIOTHIO 3JIEKTPOTEXHUUECKUX U3MEPEHMUII;

- YCTPOHCTBO W TPUHIMIBI pabOTHl 3JIEKTPOTEXHUYECKOTO U 3JIEKTPOHHOTO
o0opynoBaHus, TpaHC(HOPMATOPOB, STEKTPUUECKUX MAIIUH, HCTOYHUKOB MMUTAHUSI.

Ymemn:

- NPUMEHSATh TEXHOJOTMH  MOJCIMPOBAHHUS, aHalu3a, pacy€éra M HSKCIUTyaTaluu
AIIEKTPUUYECKUX CETEH, MPOMBIIICHHOTO 3JIEKTPOOOOPYAOBAHUS U AIIEKTPOHHBIX TPUOOPOB;

- BbIOMpATh AJIEKTPOTEXHUYECKOE M DIIEKTPOHHOE 00OpyAOBaHWE ISl pElIeHUs 3aaa4y
[IPOEKTUPOBAHUS U PEATTU3ALNN XUMUKO-TEXHOJIOTMUECKUX IIPOLECCOB U IPOU3BO/ICTB.

Bnaoemy:

- METO/IaMU MOJIEJIMPOBAHUS U pacuy€ra IEKTPUUECKUX U DJIEKTPOHHBIX LENel;

- HaBBIKAMH NPAKTHUECKON pabOTHl C 3JIEKTPUUYECKOM ammapaTypoil M 3JIEKTPOHHBIMU
YCTPOMCTBAMMU.

3. KpaTkoe coaep:xkaHue JuCHUILINHBI

BBenenme. Ilpenmer, OCHOBHBIE MOHSTHS, METOJOJOTUS  AJIEKTPOTEXHUKU U
37eKTpoHUKU. KpaTkue wucropuueckue cBeAeHHMS. 3aJayd M MECTO Kypca B IOJATOTOBKE
OaxanaBpa TEXHUKH U TEXHOJIOTHH

Mopnyas 1. Jnexkrpuyeckue nenu.OCHOBHbBIE ONPENEICHMS, OMMCAHMS MapaMeTPOB U
METOJIOB pacuéra ajeKTpuyeckux Ieneil.OCHOBHbIE MOHATHS M O003HAUYEHHUS SJEKTPHUUYECKHUX
BEIMYMH M D3JEMEHTOB 3JeKTpudeckux Ieneid. OcHOBBI 3iekTpoOe3omnacHocTH. OCHOBHBIE
MOHATHUSL TEOPUM JJIEKTpUYECKHX 1eneid. OCHOBHBIE MNPUHIUIBL, TEOPEMBl M  3aKOHBI
IIEKTPOTEXHUKUA. MeETonbl MOAEIMPOBAaHUSA, aHAIW3a M pacuéra JIMHEHHBIX JJIEKTPUYECKHUX
renei moCTOSHHOI'O TOKA.

1.2. DyekTpnyecKkne n3MepeHus 1 NpuoopbI.

MeToapl HM3MepeHusl 3JIEKTPUYECKUX BEIMYMH: NpPSIMble M KOCBEHHbBIE. AHAJOTOBBIE
AIIEKTPOU3MEPUTENIbHBIE U HU(POBBIE ANEKTPOHHBIE TPUOOPHI: YCTPOHCTBO, IPUHIIMI J€HCTBHS,
obnactu mnpuMeHeHHs. 3MepeHHe INEeKTpUYECKUX  BEIUYMH: TOKOB, HANpPSDKEHUH,
COIPOTHUBIICHUH, MOIIIHOCTH U SHEPTUHU.

1.3.  AnHaau3 u pacyér JMHeHHBIX Leneil mnepeMeHHOro ToKa.

Crioco6b1 mpencTaBieHus (B BUAE BPEMEHHBIX JUarpamMm, BEKTOPOB, KOMIUICKCHBIX YHCEN) U
napaMeTpsl (aMIUIUTYy1a, 4YacToTa, HayanbHas ¢a3za) CHHYCOMAAIbHBIX (QYHKIUH. MrHOBEHHOE,
cpelHee M JCHCTBYIOLIEE 3HAYEHUs IEPEMEHHOIO CHHYCOMJAIBHOIO TOKAa (HANpPSDKEHUS U
OJIC). AKTHBHOE, pEaKTUBHOE M TIIOJHOE COINPOTHBJICHUS BETBH. MOIIHOCTh B MEMAX
nepeMeHHoro Toka. Koaddunuent wmomHOCcTH (cos([])) W ero TEXHUKO-DKOHOMHUYECKOE
3HaueHue. [IpumeHeHne aaredpbl KOMIUIEKCHBIX YHCEIT B AJIEKTpoTeXHUKe. KoMIUIeKCHBIN MeTO
pacuéra JIMHEWHBIX LeNel NEPEMEHHOr0 ToKa. bamaHc MOIIHOCTH B LIENAX NEPEMEHHOIO TOKA.
Pe3oHaHCHBIE SBIEHMS B DJIEKTPUUYECKUX LEIMsIX. Pe30HAHC HANpsIKEHWH W TOKOB. AHAIW3 U
pacuér Tpexda3HbIX Leneil NepeMEeHHOro TOKa. ABTOMAaTU3UPOBAHHOE MOJICTUPOBAHHE U PACUET
ANEKTPUYECKHUX M AIIEKTPOHHBIX (makeThl mporpamMm MultiSim, Mathcad, Excel).



Mooyne 2. Inekmpomaznumnsie ycmpoucmea u 31eKmpuieckue MauiuHol

2.1. Tpancghopmamopei.

Hasnauenue u oOmacté mpuMeHEHUs TpaHcHOpMaTOpoB. YCTPOHCTBO M MPHHLIHUI
neiictBuss  ogHo(dazHOro TpaHchopmaropa. AHalIM3  3JIEKTPOMAarHUTHBIX IIPOLECCOB B
Tpancpopmarope, cxema 3amerieHus. Ilotepum osHeprum B TpaHcopmarope. Buemnwue
XapaKTEPUCTHUKHU.

2.2. Acunxponmnvie MauiuHbl.

VYcrpolicTBO M NpUHLMI  JeMCcTBUSA — TpeX(Pa3HOro  aCMHXPOHHOIO  JIBUTATElIs.
Mexanuueckue 1 paboune XapakTepUCTUKU. DHepreTndeckue quarpammsl. [1yck acMHXpOHHBIX
JIBUTaTeslell ¢ KOPOTKO3aMKHYTBIM M (a3sHbIM poTOpoM. PeBepcupoBaHHe U peryiaMpoBaHue
4acTOTHI BpalLlEHUSI.

Mooyns 3. Ocnosést 21eKmpoOHUKU

3.1. DiieMeHTHas 0a3a COBPEMEHHBIX 3JIEKTPOHHBIX YCTPOMCTB.

[TomynpoBosHUKU. YCllOBHBIE O0O3HAYEHMsl, NMPUHLMIT JEHCTBUSA, XapaKTEPUCTHKH H
Ha3HAY€HHE MOJIYIPOBOAHUKOBBIX JHOAOB, TPAH3UCTOPOB, TUPHUCTOPOB. MHTerpanbHble
MHUKPOCXEMBI, UX Ha3HaYCHHE, KIacCU(PUKALUI U MapKUPOBKa.

3.2. UCTOYHHUKH BTOPHYHOIO 3JJIEKTPONUTAHHUS W YCHJIHUTEIH 3IJIEKTPHYECKHUX
cUrHanoB. [lonynpoBOJHMKOBBIE BBIIPAMUTENN: KJIACCU(HUKALM, OCHOBHbBIE IapaMeTphl,
CXeMBl M NPUHIUI DPAOOTHI BBIIPSIMUTENA. DiekTpudyeckue ¢GmibTpbl. Kiaccupukamus u
OCHOBHBIE XapaKTEpUCTUKHU ycuiaurtened. OOpaTHbIe CBA3H B ONEpalMoHHbIX ycuiurensix (OY),
UX BJIMSHUE Ha MapaMeTpbl U XapakTepUCTUKU ycunutesd. OCHOBHbBIE THIIBI yCUIIUTENEH Ha 0ase

oVv.

4, O0béM yueOHOM TMCUMITHHBI
VI cemectp
Bupabl yueOHoii padoThI 3au. e, Ax. qac.

OO01asi TPy10eMKOCTb THCHMIJIMHBI 3 108
10 y4e0HOMY INIAHY
Kounrakrnas pa6ora (KP): 1,3 48
Jlexumu (JIek) 0,4 16
Jlaboparopubie 3ausatus (J13) 0,9 32
CamocrositesbHas padora (CP): 1,7 60
KonTtponbHbIe paboThI 0,8 30
Pecdepar 0.6 20
W3ydeHue pa3aenoB IUCHUIIINHBI 9.8

0,3
KonTtakTHas camocrositenpHas pabota 0.2
Bua MTOroBOro KOHTpoJIf: 3a4€T C OLICHKOU

VI cemectp
Buabi yue6Hoii pa6oThI 3au. e, Actp. uac.

O01mas Tpya10eMKOCTb AUCHUILIUHbI 3 81
10 y4eOHOMY INIAHY
Konrakthas paoora (KP): 1,3 36
Jlexumu (JIek) 0,4 12
JlabopaTopHsie 3anstus (J13) 0,9 24
CamocrositesbHas padora (CP):

1,7 45
KonTtposnbHbie paboThI 0,8 30
Pedepar 0.6 20




N3yuenune pa3nenoB MUCIUIUIMHBI 03 9.85
KonTtakTHas camocrositenbHast paboTa ' 0.15
Buja uToroBoro KOHTpoJIs: 3a4€T C OIICHKOU

AHHOTanuA padoyeil NpOrpaMmMbl AUCHUNIMHBI
«MoaenupoBaHue SJHEPro- U pecypcocOeperawimx nNpoueccoB B XUMNUYECKOH
TeXHOJIOTUH, HepTexumuu U Ouorexnonorum» (b1.B.O1.11)

1 Ileab AMCHUIUIMHBI — TENBIO JUCIHHUILIUHBI SIBISICTCS OOyYeHUE CTYJIEHTOB Ha
KOHKPETHBIX IIPUMEPAX MPAKTUYECKOMY HCIIOJb30BAHUID METOJA MAaTeMaTU4YeCKOro
MOJEIUPOBAHUS, BKIIOYAs HE TOJBKO COCTABJIECHHWE MAaTEMAaTHUYECKUX OINUCAHUM, HO H
AJTOPUTMBI PELICHHS BOZHUKAIOIIMX 3a/1a4.

2 B pe3yabrare u3y4YeHUs UCHMUIJIMHBI OOy4YalIIUiicd 1O Mporpamme
0akaJjlaBpuaTa J0JIKeH:

Obaadoams CIENYIOIAMA KOMIETCHITUSIMH:

- CIOCOOHOCTBIO HCIOJIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUYHBIX JMCIUIUIMH B
po(heCCHOHANBHOM  JICATETBHOCTH, MPUMEHITh METOJIbl MAaTeMaTHYCCKOrOo aHain3a |
MOJICTTMPOBAHHMS, TEOPETUIECKOTO M IKCIepUMEHTanbHOro uccieaoBanus (OITK-2);

- CHOCOOHOCTBIO HCIIOJIB30BAaTh 3JIEMEHTHI OJKOJIOT0-d3KOHOMHYECKOTO aHali3a B
CO3JIaHUH FHEPro- U pecypcocdeperarommux texHonoruit (ITK-8);

- CHOCOOHOCTBIO TUIAHUPOBATh JKCIEPUMEHTAIBHBIC HCCIICIOBAHUS, IOJIyYaTh,
00pabaThIBaTh U aHATU3UPOBATH MOJNy4YeHHBIE pe3ynbraThl ([TK-15);

- CIIOCOOHOCTBIO MOJEIHPOBATH HHEPro- M pecypcocOeperaromuye MpoIecch B
npomsbituieHaocTr (ITK-16).

3nameo:

OIpENeJICHNuE, CTPYKTYpy M OJIOUHBIA TPHUHIUI TIOCTPOCHUS MAaTEMaTHYECKUX
MOJICJTICH; dTambl MaTEeMAaTUYECKOTO  MOJCIUPOBAHUS;, B3aUMOCBS3b  (DU3MYECKOTO |
MaTeMaTHYECKOTO  MOJCIIMPOBAHMS, MAaTEMaTHYeCKUE MOJEIH TPOIECCOB  abcopOumu,
pexTuduKanym, SKCTPAKIWUU, CYIIKH, TEIUIOOOMEHA, KPUCTALTU3Ali{, aJITOPUTMBI pacdera
BBIIIIEYKA3aHHBIX MTPOIECCOB.

Ymemo:
pemaTh 3aJa4dl  COCTaBIEHUS MAaTEeMAaTHYECKOTO OMNHUCAHMs, BBIOMPATh METOJ
pemieHuss  chOPMYTUPOBAHHOM  CHCTEMBl  YpaBHEHMM, YCTaHABIMBAaTh  aJCKBATHOCTH
MaTeMaTUYeCcKOl MoJenu OOBeKTy HCCIeAOBaHMS, pelaTh 3aauyd ONTUMHU3AIMHU U
MIPOCKTUPOBAHUS BBIIIECTIEPEUUCICHHBIX XUMUKO-TEXHOJIOTUUECKHUX MTPOIIECCOB.

Braoemw:

AQHAJTUTUYECKUM, OMIIMPUYECKUM U DOMIIUPUKO-aHATUTUYECKUM  METOAAMH
COCTaBJICHUS ~MaTeMaTHYeCKOro  ONUCaHMUS; METOJaMU  HJIEHTU(QUKALUKU  IapaMeTpoB
MaTeMaTHYeCKUX MOJeJNel; alropuTMaMu pacyeTa OCHOBHBIX TEIUIO-, MacCOOOMEHHBIX
IIPOLIECCOB B MPOBEPOYHOM M MPOECKTHOM IMOCTAHOBKAX 3a/1a4U.

3 Kpartkoe conep:kanue JMCHUIITHHBI

Beenenue.

Marematuueckue mojenu. Onpeaenenre. B3auMocBs3b MaTeMaTHUECKUX U (PUBNIECKUX
moxenen. [IpubnamKeHHBIM XapakTep MaTeMaTHYeCKUX Mojeneit. JlomymeHus, mpuHuMaeMble
OpU TMOCTPOEHUM MaremMaruyeckod Mmonenu. Knaccupukanus MaTeMaTH4ecKUX Mojeneil mo
BPEMEHHOMY NPHU3HAKY: CTAllMOHAPHBIC, HECTAllMOHApHBIE, KBAa3UCTAL[MOHAPHBIE MOJEIHN; IO
IIPOCTPAHCTBEHHOMY IIPU3HAKY: C COCPEJOTOYEHHBIMH IapaMeTpaMmH, C pacIpenelIeHHBIMU
IapaMeTPaMH, sTY€EUHbIE MOJIEIH.

1. Moayas 1. IlpuHOMOBI NOCTPOCHHSI MATEMATHYECKHX MOJeJICH H ITAINbI
MAaTEeMAaTH4Y€eCKOr0 MOIeJTUPOBAHUS.



1.1 Crpykrypa MaTeMaTUYECKOrO0 OIHMCAHHUS MPOILIECCOB XUMHYECKOM TEXHOJIOTHH.
OTanbl MaTEMaTHYECKOr0 MOJAEIUPOBAHMUS.

VYpaBHEHUs], OTpaKAIOIIUE OCHOBHBIE 3aKOHBI COXPAHEHUS] MAacChl, SHEPTUH, MUMITYJIbCA,
nepeHoca, ycjaoBHsl paBHoOBecus, orpanundenus. JuddepennuanbHas U WHTErpaibHasl 3aluch
3aKOHOB  coxpaHeHus. [lpumenenue Tteopembl Octporpaackoro-I'aycca myis  BbIBOAA
muddepeHManbHOM GOpMBI 3aKOHOB COXpaHEHHUs. MaTemaThueckas XapakTepUCTHKa KJIaccoB
YPaBHEHUH, BXOJAIIMX B MaTeMaThyeckoe onucaHue. [locTaHOBKa HayaJbHOIO M TPaHUYHBIX
ycinoBuid. KpaeBwie ycioBus 1 m 2 popa, cMemaHHas KpaeBas 3ajgaya. 3agaya Komw,
CYILIECTBOBaHHE M EIMHCTBEHHOCTh €€ peleHus. IlpuMepsl MOCTaHOBKM KpaeBBIX YCIOBHUH.
N3yueHne XMMHKO-TEXHOJIOTMYECKUX IPOLIECCOB METOJAOM MAaTEMaTUYECKOIO0 MOJEIUPOBAHUS.
Oranbl MaTeMaTHYECKOI0 MOIETIUPOBAHUS:

a) COCTaBJICHHE MAaTeMAaTUYECKOTO OMUCAHUS AaHATUTHUYECKHM CIIOCOOOM, ASMIUPUYECKUM
CHOCO0OM, aHATMUTUKO-3MITUPUIECKIM CIIOCOOOM.

06) Boibop wMeroga pemieHus. AHaJIUTHYECKWE U YHCICHHbIE MeToAbl. lcTounuku
BO3HUKHOBEHHUS IOTPEIIHOCTEH. AHAIU3 CXOJMMOCTH MTEPALMOHHBIX METONO0B. Peannsanus
BBIOpAaHHOTO MeETOJla pelIeHuss B BuAe anropuTma. Pa3paboTka mnporpamMmbl pacyeTa Mo
AITOPUTMY.

B) YcCTaHOBIEHUE aJEKBATHOCTH MOJIENH MO 00beKkTy. CTaTHCTUYECKHE TUIOTE3bl U MPOBEpKa
TUIOTE3 [0 CTAaTUCTUYECKUM  KputepusiM. Kpurtepun  ycTaHOBIEHHS  a/JIeKBATHOCTHU
OJIHOOTKJIMKOBBIX 1 MHOI'OOTKJIMKOBBIX MOJIEJICH.

r) Koppekuus moaenu no pesysiprataM HakorieHHOW nHdopmanuu. [lpumepst.

1.2 bnouyHbli OpUHIMO  [OCTPOCHUS  MATEMATHUUYECKUX  MOJEJIEH  XUMHKO-
TEXHOJOTMYECKUX IPOIIECCOB.

[IpencraBieHre MaTeMaTUYECKOTO OMHCAHUS B COOTBETCTBUU C OJOYHBIM IPUHIIUAIIOM.
OcHoBHblEe OJIOKM, COCTaBJISIOLIME ONMCAHHWE Ipollecca M HUX B3aUMOCBsA3b. OTpakeHue
MPUHIIMIIOB CHUCTEMHOTO aHaiu3a B OJOYHOM TMOJAXOAE K IOCTPOCHHIO MaTeMaTHYeCKHX
MOJCIICH.

1.3 HeiipoceteBoe MoaeIMpoOBaHuUE.

Onpenenenne HeWpoceTeBbIX Mojenel. CXOJICTBO M pa3iuyue ¢ OHOJOTHYECKUMU
HelipoHHbIMH  ceTsaMu. Kiaccudukanus HelpoceTeBbIX Mojenel. ITambl  pa3paboTKu
HelpoceTeBbIX Mojeneil. Anroputmbl o0ydeHus. HelipocereBble IpPOrpaMMHBIE TaKETHI.
[TprMmepsl MPUMEHEHMSI HCKYCCTBEHHBIX HEMPOHHBIX CETEH.

2. Moayas 2. Ilapamerpuyeckasi wuaeHTUUKAUMA  MojAedeldl  XMMHUKO-
TeXHOJIOTHYEeCKHUX MPOLECcCoB.

2.1 Meroax MOMEHTOB.

CymHOCTP M NPUMEHEHHE METO/Ja MOMEHTOB JJI HAaxOXKICHHS TOYEUHBIX OLEHOK
apaMeTpoB MOJIeNe CTPYKTYPbl OTOKOB.

2.2 MeToJ; MaKCUMaJIBHOTO MTPABJIONIOA00HS.

CymHOCTh U NMpPUMEHEHHE METOJa MaKCHUMaJbHOTO NPaBIONOA00US s HaXOXKACHUS
TOYEYHBIX OLIEHOK IMapaMETPOB MOJENEN CTPYKTYPHI IIOTOKOB.

3. Moayas 3. Onucanue CTPYKTYpPbl IOTOKOB B aliapaTre Ha OCHOBe MOJEJbHBIX
NnpeacTaBJIeHUH IBUKEHHUS NMOTOKA.

3.1 DMmnupHuyeckue MEeTOIbl YCTAHOBIIEHHSI CTPYKTYpPBI ITOTOKOB. XapakTepucTuka
CTOXAaCTUYECKOTO TMOBEJCHHMsS] YaCTHI[ C IIOMOINBI0O BHEIIHUX M BHYTPEHHUX (YHKIMH
pacnpezeneHusi. DKCIEpUMEHTAIbHbIE METO/bl OLIEHKM BHENIHMX (DYHKIMH pacnpeaeseHus
WHiukaTopHbIe METOJIbI UCCIIEAOBAHUS CTPYKTYpBl TOTOKOB. O0paboTka (pyHKIHMI OTKIMKA 1O
METOJly MOMEHTOB. YYeT CTOXaCTUYECKOW MPHUPOAbl ABUKEHHS IOTOKOB B MapaMeTpUUYECKUX
MOJIETISAX.

3.2 Tlpeacrasnenue mozeneit B hopme quddepeHranbHbIX ypaBHEHUH U NTepe1aTOuHbIX

byHKINH.



[IpencraBiaeHue Mozenel CTpyKTyphl MOTOKOB B (popMe nepenatounbix GpyHkimid. CBsa3b
MOMEHTOB paCHpEJEJICHUs YacTUI[ IOTOKAa [0 BpEMEHU IMpeObIBaHUS C IepeIaTOuHOMN
byHKIHEH.

3.3 Ilpumepsl npuMeHEHHS METOJa MOMEHTOB JJsi OLEHKU MapaMeTpoB Mojieiei
CTPYKTYpPBI IOTOKOB.

Ouenka  mapamMeTpoB  siueeyHod,  AUG(Y3MOHHOH,  PEIUPKYJIANHOHHOW U
KOMOMHHMPOBAHHBIX MOJIEJIEH.

4. Moayab 4. IloctaHoBka M pelieHHe 3aaa4 pacdera (pa3oBbIX paBHOBeCHl B
MHOTOKOMIIOHEHTHBIX CHCTEeMaX.

4.1 TlocTaHoBKa 3a/1a4 U pacyeT PaBHOBECHUN B CHUCTEME KHUAKOCTb — ra3, XKUAKOCTb —
nap.

Pacyer paBHOBecHs Kak pelleHHE JIMHEHHOH 3afauu. YdeT HeuJeallbHOTO IOBEICHUs
¢da3. Onucanue COBMEMICHHBIX (DA30BBIX M XUMHUYECKHX paBHOBeCHH. MaremMaTHueckoe
OIKMCAaHUE U AITOPUTM PEIICHUS 3a/IaUH.

4.2 IlocTaHoBKa 3a7a4 U pacueT paBHOBECUN B CUCTEME KUJKOCTb — YKUJAKOCTb.

AHanu3 yctoiynBocTH (Pa3oBBIX paBHOBEeCHU. MaTeMaTHUECKOE OMHCAHHUE U AITOPUTM
pelIeHus 3a/1a4u pacueTa paBHOBECUN KUIKOCTh- )KUAKOCTh M KUJIKOCTb-KUIKOCTh-TIap.

5. Moayas S. Pacyer nmoTOKOB B ABYX(pa3HBIX MHOIOKOMIIOHEHTHBIX CHCTEMax Ha
OCHOBe MO/IeJIbHBIX NPe/ICTABJIEHHIT MacconepeHoca.

MHoOrokoMnoHeHTHBI MacconepeHoc B onHodaszHoit cpezae. [Ipsimble U mepekpecTHbIe
¢ dexTsl. Mopenu NpoHUIAaHUS W OOHOBJICHHS MOBEPXHOCTH paszena Uil MaccolepeHoca B
nByx(ha3HbIX cpefax. BripakeHne MOTOKOB B MHOTOKOMIIOHEHTHOW IByX(ha3HOU cpene uepes
MaTpHIly K03 (HUIIUEHTOB MaccoIepeayn.

6. Moayab 6. Mogean ¥ aaropuTMbl pacyera THINOBBIX NPOLECCOB XHMMHMYECKOM
TeXHOJIOTUH.

6.1 Mopenu 1 anropuTMBI pacdera mpoiecca abcopOoruu.

Ornucanue u allrOpUTMBI pacyeTa npoiecca adcopOrKu Ha OCHOBE MOJIENIM BBITECHEHHUS,
syeedHo, mup y3noHHON MOIeeH.

6.2 Mojienu u alrOpUTMBI pacueTa Mmporecca MHOTOKOMITOHEHTHOM peKTHU(UKAIIIH.

Jlea moaxoma K MOIEIMPOBAHUIO TIpolecca pPEeKTU(UKALMU: PaBHOBECHBIM U
HEpaBHOBECHBI. MeToAbpl M aIrOpPUTMBI pacueTa PeKTU(PUKAIMOHHBIX KOJOHH. OmnucaHue
peKTU(UKAIINY B HACAJOYHBIX KOJIOHHAX.

6.3 Mopenu 1 anropuTMbI pacdyeTa mporecca SKCTPaKIHH.

DKCTpakUUs B CUCTEMAX JKMJIKOCTh-KMJIKOCTh. ONHCcaHue Npolecca Ha OCHOBE STYECUHOU
MOJIeNId ¢ 0OpaTHBIMHU OTOKaMH. AJITOPUTM pacdyeTa KOJIOHHOTO IKCTPAKTOpa.

6.4 Mopenu 1 anrOpUTMBI pacdeTa mporecca acopOIu.

Ornucanne 1 aJroOpuTMBI pacueTa Mpoiecca Ha OCHOBE MOJENIM BBITECHEHHS, STYECUHOM,
TG PYy3MOHHON MOIeTeH.

6.5 Mopenu 1 anropuTMbI pacyeTa Ipolecca CyIIKU B IICEBA00KUKEHHOM CJIOE.

Onucanue mpoliecca KOHBEKTUBHOM CYIIKA C YY€TOM CTPYKTYpPbl ra30BOro MOTOKAa B
anmnapare. AJTOPUTM pacuera CyIIMIKH (OHTaHUPYIOLIETO CIIOSL.

6.6 Moienu u alropuTMbl pacuera Mpolecca MacCOBOM KPUCTAIIM3ALUH U3 PACTBOPOB.

Monenu mponecca KpUCTAJUIM3AlMM HA OCHOBE METOJOB MEXAHHUKH CIUIOUIHBIX CpPE.
OCHOBHbBIE TIOHATHS MEXAaHUKHM CIUIOMIHBIX cpeA. JlomymieHusi. AJroputMbl — pacuera
MEePUOIUYECKHUX U HEMTPEPHIBHBIX KPUCTAIITU3ATOPOB.

6.7 Mopenu 1 anrOpUTMBI pacyeTa COBMEIIEHHBIX U OMOTEXHOIOTUYECKUX MPOIIECCOB.

XeMopeKkTupuKamms, XeMoCopOIusi, OMOTOTUYECKAsT OYMCTKA TMPOMBIIIVICHHBIX CTOKOB.
Hcnonk30BaHre IPUHIIMIIA COBMEIIEHUS /I MHTCHCU(DUKAIIH MTPOILIECCOB.

3akJiiroueHue.

B3aumocBsi3p Gu3ndeckoro 1 MaTeMaTHYECKOTO MOACIUPOBAHUS B XO/I€ PEIICHHS 33124
OTNITUMU3AINH, IPOSKTUPOBAHUS U CO3JaHUSI HOBBIX XMMHUKO-TEXHOJOTHUECKHUX MPOIIECCOB.

O011ee KOIMYECTBO MOIYIIEH 8.



4 O0bem yueOHOH THCHHMILINHBI

B
Bunpr yueOHOM paboThl 3a4eTHBIX B akanem.
equHumax | oo%
OO0masi Tpya0eMKOCTh JHCHMIUIMHBI M0 Y4YeOHOMY 5 180
TJIAaHY
KonTaktHas padora (KP): 2,22 80
Jlexrun (JIek) 1,67 60
[TpakTnaeckue 3arstus (I13) 0,55 20
CamocrositesibHas padora (CP): 1,78 64
CamocrosTenbHas NpopaboTKa pa3esioB TUCIUILUTHHEI 1,78 64
Bua xonTpoJf: 3auer / IK3aMeH 1,0 3.e. ?&i;g:?gg;m
[ToaroToBka K s5K3aMeHy 35.6
KonrakrHasa arrecranus 04
B
Buzsl yaeOHOI paboThI 3a4€THBIX B acrporom.
equHMmax | oooX
O0mas TPpya0eMKOCTh AUCHHMILVIMHBI 10 y4eOHOMY ) 135
TIAHY
KonTaktHas padora (KP): 2,2 60
2
Jlexumu (Jlek) 1,6 45
7
[Tpaktuyeckue 3anstus (I13) 0,55 15
CamocrositesabHas padora (CP): 1,78 48
Bunibl camocTosiTenbHON pabOTHl M3 y4eOHOTO TUTaHA 1,78 48
Bup konTpoJIsi: 3a4eT / IK3aMeH 1,0 3.e. ?gi;g:?gg;m
ITonroroBka K 3K3aMEHY 26.7
KonrakTHas atTecTamus 0.3

AHHOTAIMA pPadoyeii MPOrpaMMbl JUCHHUILIAHBI « MAKPOKHHETHKA XUMHYECKHX
npoueccon» (b1.B.0/1.12)

1. Hean AMCHUNJMHBI — HAYYUTh CTYJAEHTOB METOJAM aHalIM3a M MOJEIUPOBAHUS
XUMHUYECKHX IMPOIIECCOB, 00ECIEUNBAIONINX PE3KOE COKpAIEeHHE CPOKOB MPOBEACHUS HAyYHO-
TEXHUUYECKUX HCCIIECTOBAaHUI TpPH OJHOBPEMEHHOM YBEIWYEHHH WX HAAEKHOCTH; crocobam
CO3IaHUsI HOBBIX MPOU3BOJICTB U MHTEHCU(PUKAIIUN JEHCTBYIONTUX.

2. B pe3yabTaTe M3y4eHUs IMCUMILINHBI 0aKAJIABP JA0JIKEH

oBJIaleTh cieayrmmmu oduenpodeccuonanbubiMu (OIIK) koMmnereHuusimm:

— CIIOCOOHOCTBHIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCITUILINH B
npoecCHOHANBHOM  AESITeTbHOCTHA, MPUMEHSITh METOJbl MaTeMAaTHYeCKOTO aHaiu3a |
MO/JICITHPOBAHHUS, TCOPETUIECKOTO M IKCIIEpUMEHTaIbHOTO HecieaoBanus (OITK-2);

— CIIOCOOHOCTBIO  HCIIOJI30BaTh  OCHOBHBIE  €CTECTBEHHOHAyYHBIE 3aKOHBI IS
MIOHUMAaHHMSI OKPYKaIoIIero Mupa u sieiieHui npupos! (OI1K-3);




oBJIaieTh ciaeayromuMu npogeccunonanbubiMi (IIK) komnerennusiMu:

— CHOCOOHOCTBIO NMPHUMEHSATh COBPEMEHHBIE METOABI HCCICI0BaHMS TEXHOJIOTMYECKUX
IIPOLECCOB U TPUPOAHBIX CpEN, MHCIOJNb30BaTh KOMIBIOTEPHBIE CPEACTBA B HAYYHO-
uccienoBareabckoi padore (ITK-14);

3HATb:
— OCHOBHBIC MPUHIMIIBI CUCTEMHOI'O aHaJIn3a XUMHYECCKUX ITPOLECCOB,
— OCHOBHBIC MCETOJbI IIOCTPOCHHUA MATCMATHYCCKUX MO,I[GJ'IGIZ — KHHeTquCKOﬁ,

MeX(pa3zoBOro IMepeHoca ra3-KUAKOCTb, XHMHUYECKUX PEAKTOPOB € OJHO(PA3HBIMH U
MHOTO(a3HBIMH MOTOKAMH XUMUYECKHX PEareHTOB,

— MareMaTH4ecKHe METOJIbl pEIlEeHUs YypaBHEHUH MojeNell peakTopoB U (PU3UKO-
XUMHUYECKHUX MPOIECCOB B HUX MPOTEKAIOIINX,

— OCHOBHBIE CIIOCOOBI OpPraHM3ALUU JHEPro-, pecypcocOeperarnx MporeccoB B
XUMHYECKHX PEaKTopax,

— croco0bl MHTEHCU(HUKAIIMU TPOMBIIUICHHBIX XMMUYECKUX MPOLIECCOB,

— OCHOBHBIC THUIIBI MPOMBIIUICHHBIX BBICOKOA((EKTUBHBIX XUMHUYECKUX PEAKTOPOB U
CHOCOOBI OPTaHU3aIUH KPYITHOTOHHAKHBIX XHUMUYECKHUX TTPOLIECCOB.

yMeThb:

— TMPOBECTH CHUCTEMHBIN aHAIN3 HOBBIX XUMUYECKUX MPOIECCOB U HHTEHCUDHUITUPOBATH
IO EJIEBBIM MIPOAYKTaM JIEHCTBYIOIINE TIPOU3BO/ICTBA,

— BBIBECTH YpPaBHEHHS XMMHUYECKHUX WHBAPHUAHTOB I 3aJJaHHOW CHUCTEMBI PEareHTOB,
YCTaHOBUTH MUHUMAIILHOE YUCIIO PEareHTOB, U3MEPEHHE KOHIIEHTPALUN KOTOPBIX 00ecrieunBaeT
BO3MOXXHOCTH OI[CHKH MaKpOKHHETHYECKUX MapaMeTPOB MOJIEIeH PeakTOpOB,

— OCYHIECTBUTH IO pe3yibTaraM JIa0OpaTOPHOTO U CTEHJIOBOTO SKCIIEPUMEHTa
MOCTPOCHHUE KMHETUYECKUX U PEAKTOPHBIX MOJIEIEH,

— BBIOpaTh MOJIENIb MEXK(PA30BOTO MEPEHOCA TEIUIA U MACChI ISl 33/1aHHOW CUCTEMBI ra3-
KHUJIKOCTh, OIICHUTh KOHIIEHTPAIIMX NEPEXOISIIEr0 KOMIIOHEHTA B ra3e U JKUAKOCTH, PACCUUTATh
KOd(hUIIMEHT yCKOpeHUsi a0CopOLHH MEpeXOoslIero KOMIOHEHTa BCIEACTBHE XHUMHUYECKOU
peaxImm,

— aHaJM3UpOBaTh M MOJAETUPOBATH PEXKHMBI PaOOTHI MPOMBIIIJICHHBIX PEAKTOPOB C
Tpex(}a3HbIMU CHCTEMaMU Ta3-)KHJIKOCTh-TBEPJIOE C CYCICHIUPOBAHHBIMH U CTAallMOHAPHBIMU
CJIOSIMU KaTaJlu3aTOpOB,

— MPOU3BECTH pPacueThl MO YCTAHOBIEHHUIO ONTHUMATbHOW KOHCTPYKIIMH pPEaKTopa U
PEKUMOB €0 HKCIUTyaTallui, 00eCIeUnBAIOLINX €0 33JaHHYI0 TOJIOBYIO MPOU3BOAUTEIBHOCTh
10 LI€JIEBOMY MPOAYKTY,

— OMNpeNeNuTh  CIOCOObI  JaJbHEHIIEro MOBBILEHUS  PEHTA0ETbHOCTH  pabOoThI
MOJIEJMPYEMOI0 PEAKTOPa;

BJIA/IETh:

— uHbopMmanuell MO0  KOHCTPYKLHUSAM  BBICOKOINPOHM3BOIUTENbHBIX  XMMHUYECKHUX
PEaKTOPOB, CII0coOaM MyCKa PeaKTOPOB, PEKUMAX MX HETIPEPHIBHOM SKCIUTyaTallil U OCTAHOBA,

— METOJIaMHU aHaJIW3a U MOJIETTUPOBAHUS XUMHUECKUX MPOIIECCOB,

— cmocobamMu pacyeTa MaKpPOKMHETHUYECKMX KOHCTAaHT MOJEIU I0 pe3yibTaraM
MIPOMBIIIIEHHOTO AKCIIEPUMEHTA,

— OCHOBHBIMH METO/IaMH DELICHHUS YpPaBHEHHH KBAa3UTOMOTEHHBIX W MHOTrO(a3HbIX
MOJIEJIEN PEaKTOPOB,

— METOJlaMH pacuera — Ui 33JaHHOTO XHMMHYECKOro IIpolecca - KOHCTPYKIIMHU
MPOMBIIIJIEHHOT'O PEaKTOpa U PEKUMOB €ro 3KCIUTyaTalllu,

— OCHOBHBIMH CITOCOOAMU MHTEHCHU(PHKAIIUU TPOMBIIIIEHHBIX POLIECCOB.

3. Kparkoe cogep:xkaHue JUCUMILIIUHBI:

Beenenne. CucremHblli aHaIM3 PEAaKTOPHBIX IpoueccoB. Mepapxuueckue ypoBHU
aHaJIM3a U UCCIEA0BaHU XUMUYECKUX IIporeccoB. OCHOBHBIE TOIXO0/bI K IIOCTPOCHHUIO MOJIENEN



PEaKTOpPOB M K pEIIEHUIO NpoOJIeMbl MOICTUPOBAHHUS OAHO- M MHOTO(a3HBIX XUMHUYECKUX
nponeccoB. Krnaccupukanuss MaTeMaTH4YeCKUX METOAOB MOAEIMPOBAHMUS IPOMBIIIIEHHBIX
IIPOLIECCOB.

Teopernueckne OCHOBBI

OCHOBHbIE MOHATHSI O MPUHIMUIAX CHUCTEMHOIO AaHAJIU3a XUMHUYECKHX IIPOLIECCOB.
Maremarnueckue METOABl pEIleHUs ypaBHEHMM Monenei. CTpyKTypHas M IapaMeTpuyecKas
UACHTUPUKAIMS MOjee. 3aKOHOMEPHOCTH TMPOTEKAaHHs CIOXKHOW XMMHUYECKOH peakiuu B
TOMOT€HHbIX M T€TEpOreHHbIX (U3MKO-XUMHMUYECKMX cuctemax. OmnpezneneHue MexaHH3Ma
MHOI'OCTaJUHHON XMMHMYECKOW peakuuu u nocrpoeHue Ha IIK ee kuHeTHueckod MOAEIH.
Teopus Temio u MaccomepeHoca B OJHO(A3HBIX CHCTEMaX M Ha IpaHHMLax pasjena Qa3 ras-
KHUJIKOCTb, KHUJIKOCTb-)KHIKOCTb, Ta3 - TBEPAOE, KHUAKOCTH - TBepAoe. OaHO, IBYX U Tpex(da3Hbie
XMMHUYECKHE CUCTEMbI U mpolecchl. I'mapoauHaMuka oJHO(A3HBIX U MHOTO(a3HbIX MOTOKOB.
OcCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHHS MPOIECCOB MEPEeHOca TeIla 1 MacChl B MHOTO()a3HbIX
cucTeMax IpU NPOTEKAHUHU B HUX MJIM Ha MOBEPXHOCTH pa3jiena ux (a3 XMMUYECKUX peaKiuii.

MeTtoabl  MOAENMPOBAHUS XHMHYECKHX IPOLECCOB B  IBYX(A3HBIX CHCTEMax
ra3(’KuIKOCTh )- TBEpAOE, ra3-KUAKOCTb.

I'panynel karanmsaTopa, MOPHUCTasl CTPYKTypa I'paHyJibl, MOJEIN MOPUCTON CTPYKTYpPbI
rpanyibl. O6jmacTH NPOTEKaHUS KATAIUTUYECKUX pEakUud B cHCTeMax ra3 - TBEpAOE —
BHemHenuPy3nonHas, BHyTpUAH(PPY3MOHHAS, KUHETHYECKAs. DKCIEPUMEHTAIBHBIE METO/IbI
onpeneneHuss oOnactel mporekaHus mpouecca. IIpoueccsl MacconmepeHoca B TIpaHyjle —
MOJIEKYJIsIpHAsi, KHYJCEHOBCKast, moBepxHOcTHas nuddy3us. [lyaseineBckuii 1 credaHOBCKUI
notoku. IIpouneccsl nepenoca temna B rpanyie. HecrannoHapHble U CTallMOHAPHBIE PEKUMBI
pabotel rpanynasl. DakTopel APPEKTHBHOCTH 1O pEareHTaM W XUMHYECKUM pEaKLUsiM.
VpaBHenust  1ud¢y3MOHHOW  cTeXMOMeTpuu. EAMHCTBEHHOCTh UM MHOXECTBEHHOCTh
CTallMOHAPHBIX COCTOSTHUHN paboThI 3epHa. OCHOBHBIE CITOCOOBI MHTEHCU(DUKAIIUHU €T0 PAOOTHI.

I"a30-)xuaKocTHbIE cucTeMbl. [ MapogMHaMuKa ra30kuaKodasHbx cucreM. [lorpannynsie
CJIOM MpH ABW)KEHUU Ta30BOTO Iy3bIPS B JKUIKOCTH. ['a30Bble Iy3bIpM B CTOKCOBOM IIOTOKE
KHUJKOCTH, TNPH YMEpPEeHHBIX U Oonbiuux uucnax PeitHonbiaca. Temno- maccomepeHoc Ha
rpaHHIaX Ta3-XUAKOCTh. [IneHounas monuens, Moaenb Xurou u Jlankseprca. Pacuer Benuuun
abCcopOLMOHHBIX MOTOKOB IO NMEPEXO/IAIIEMy IpaHuIly paszzena (a3 komnoneHTy. Koadpouimenr
yCKOpeHHusi abcopOulMM BCIEACTBHE XMMHMUYECKON peakiuuu. YpaBHeHus 1uddy3noHHON
CTEXHOMETPUH 10 a0COPOLIMOHHBIM [TOTOKAM U pPeareHTaMm.

MeTo 11 MOIETUPOBAHUS XUMHUUECKUX PEAKTOPOB.

Monenn KaTaIUTUYECKUX peakTopoB. KBa3MromoreHHele MOJAENN  UACAIBHOTO
BBITECHEHUS C AaKCHAJIbHBIM MWJIM paJuaJbHBIM HallpaBlIeHHEM NoToka. KBasuromoreHHsbie
MOJIENIM O/IHO- M JABYX NapaMeTPHUUeCKHE C aKCHAIbHBIM W/WIN paJualbHBIM HaIlpaBlieHHEM
MOTOKAa peareHToB. MHorodasHele MOJENH, OJHO- U JBYXIIAPAMETPUYECKHE C aKCHAIbHBIM
u/WiaM paauiaibHBIM HAlpaBlIeHHEM MOTOKA. TpexdasHble CHCTEMBI I'a3-)KUAKOCTh-TBEPOE C
CYCIIEHIUPOBAaHHBIMM M  CTAllMOHAPHBIMU CJIOSIMH  KaTajdu3aTopoB. PexXUMBl TedeHUs
Tpexda3HbIx NoTOKOB. [lepenan nasnenus B TpexdasHbix cucremax. [Iponeccsl nepenoca remna
U Macchl B Tpex(as3HbIX cucTeMax. MeTolbl MOAETUPOBAHUS IMPOMBIIIJICHHBIX TpeX(a3zHbIX
pEaKTOpOB. YpaBHEHUSI PEAKTOPHBIX MHBAPUAHTOB. METO/bI pEIIEHNs YPABHEHUN pEaKTOPHBIX
Mojeneit. CTalMoOHapHbIE M HECTAallMOHApHBIE PEXUMBI pabOThl peakTopoB. MeTozsl pacuera
MHOKECTBEHHOCTH CTAallMOHAPHBIX COCTOSHUMN. PacdeT KOHCTpYKIMI pPEeaKTOpPOB U PEKUMOB HX
JKCIUTyaTaluu.

CoBpeMmeHHbIE MPOOJIEMBI CO3/IaHUSI SHEPro- pPecypcocOeperaonx MPOMBIIIIEHHBIX
npoueccoB. OCHOBHbIE KPYMHOTOHH@)KHBIE IPOMBIIIJICHHBIE TPOIECCHl XUMUYECKOW U
HEPTEXUMHUYECKON MPOMBIIIICHHOCTH. TEHIEHIIMM WX PAa3BUTUS U OCHOBHBIC HANpaBIICHUS UX
MHTEHCUPUKAUH. XUMUYECKHE PEaKTOPhl, UX KOHCTPYKLUU U PEXKHUMBI 3KcIuTyataunu. HoBbie
TUIIBl XMUMHYECKUX pEaKTOPOB, IEPCHEKTUBbI UX HCIOJIB30BaHUS B Pa3IMYHBIX OTPACIAX
MPOMBINIIEHHOCTH. VHTeHCHpuKanus paboThl XMMHUYECKUX PEaKTOpPOB Ha OCHOBE MPUHLHUIIOB



COBMCIICHUA XUMHYCCKHX U TEIIO-MacCOOOMEHHBIX MMponeCCCOB KaK B pCAKTOPHOM Y3JIC, TaK U B
OTACIIBHOM XUMHNYECKOM PCAKTOPE.

4. O0beM yueOHO# JUCUMIIJIMHBI

B 3aueTHEBIX B akanem.

Bunpsl yueOHoI paboThI eAMHULIAX qacax
O0masi Tpy10eMKOCTh JHCIUILIHHBI 110 Y4eOHOMY ILIAHY 3 108
Kounrakthas pa6ora (KP): 1,3 48
Jlexuunu (Jlek) 0,4 16
[Tpaktrueckue 3ansatus (I113) 0,4 16
JlabopaTopnsie 3ansatust (JI3) 0,4 16
CamocrosiTesibHas padora (CP): 1,7 60
CamocTosTeIbHOC H3YUYCHHE PA3/ICTIOB TUCIIUILUIMHBI 1,7 59.8
KonrtakTHas camocrositenbHast pabora 0.2
Bua koHTpOJIsA: 3a4eT / IK3aMeH - 3ager

B 3aueTHbix | B actpoHoMm.

Bunel yue6HoI paboThI €AMHULAX yacax
O0mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 81
Konrakrhasi padora (KP): 1,3 36
Jlexuuu (Jlek) 0,4 12
[IpakTuueckue 3ansatus (113) 0,4 12
JlabopaTopnsbie 3anstus (JI3) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
CamocTosiTeIbHOE U3YUYCHHUE PA3/IeTIOB JUCIIUILIMHBI 1,7 44.85
KoHTtakTHas camocTosTenbHas pabora 0.15
Buj koHTpoOJIs: 3a4eT / IK3aMeH - 3auer

AHHOTaUHs padoyeil MPOrpaMMbl THCHHILTHHBI «MeToAbl KHOEPHETHKH XHMHKO-
TexHoJoruueckux npomeccon» (b1.B.OJ1.13)

1. Heam pucuMmiauHbl — OOYYHUTh CTYJASHTOB METOJaM ONTHUMHU3AIMH XHMHUKO-
TEXHOJIOTHYECKUX TMPOIECcCOB, 00pabOTKE HKCIEPUMEHTANBHBIX NaHHBIX W IJIAHUPOBAHUIO
HKCTPEMAIbHBIX SKCIIEPUMEHTOB.

2. B pe3yabTare u3y4eHus JMCHUIIMHbI 0aKaJaBP JA0JIKEH:

oBJaJeTh ciaeayommmu odmenpopeccnonaabubiMu (OIIK) komnereHuusamMmn:

— CHOCOOHOCTBIO HCIIONIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AMCIUIUINH B
npoeCCHOHATPHON  JEATENbHOCTH, NPUMEHSITh METOJIbl MaTeMAaTHYEeCKOTO aHalu3a |
MO/ICIIUPOBaHHUsI, TECOPETUIECKOTO U IKCIIEpUMEHTaIbHOTO nccaenoBanus (OITK-2);

oBJIafeTh ciaeayrommumu npogpeccuoHanbHbIMU (IIK) komnereHunsivu:

— CHOCOOHOCTBIO  IUIAHUPOBATh  OKCIEPUMEHTAJbHBIE  HMCCIENOBAHUSA, IMOJYy4YarTh,
00pabaThIBaTh U aHATM3UPOBATH MONTydeHHBIE pe3ynbraThl ([1K-15);

— CHOCOOHOCTBIO MOJICTMPOBATh JHEPro- M pecypcocOeperaronme IMpoIecchl B
npombitiearocty ([TK-16);

3Hamo:

— METOBI ONTHMH3AINHN CIOKHBIX XUMHKO-TEXHOJIOTHYECKUX TPOIIECCOB;

— COBpPEMEHHBIE AJITOPUTMBI JUCHEPCHOHHOTO, KOPPENSIHOHHOIO U PErpecCHOHHOTO
aHaJIU30B;

— TUTaHBI DKCTIEPUMEHTA ISl PEIICHUs 337ad ONTHMH3AINNA XUMHKO-TEXHOJIOTHUECKUX
TIPOIIECCOB.



ymemp:

— BBIOpaTh METOJ| ONTHUMHU3ALUU CIIOXKHBIX XHUMHKO-TEXHOJOTHYECKUX MPOLIECCOB,
aJICKBAaTHBIN [TOCTAaHOBKE 3a/1a4U;

— BbIOpaTh COOTBETCTBYIOIIYIO IIOCTAHOBKE 3a1a4u CTpaTeruto npu
3KCHEPUMEHTAIIBHOM ITOMCKE ONTUMAJIbHBIX YCIIOBHIA;

— BBIOpATh IUIAH SKCIIEPUMEHTA JJIs PELLICHUS 3a]a4l ONTUMU3ALNH.

enademu:

— METOJaMU ONTHMM3ALUUN XUMHUKO-TEXHOJIOTMUYECKUX IMPOLECCOB U ONTUMU3ALUU
SKCIIEPUMEHTANIBHBIX UCCIEAOBAHUN B 00JIaCTH XUMHUH U XMMHUECKON TEXHOJIOTHH.

3. Kparkoe conep:kanue JTUCHUIIUHBI:

IIpeamer u 3amaum  kypca. OCHOBHbIE MOHATHS U onpexaeneHusa. I[lokazarenu
3P PEKTUBHOCTH XMMUKO-TEXHOJIOTMYECKHX MPOILIECCOB, BUABI KPUTEPUEB ONITUMAIIBHOCTH.
Moayasb 1. OnTuMH3anusa NPoIecCOB XUMNUYECKOH TEXHOJIOTHH.

Meroapsl ONTUMH3ALMU, OCHOBAHHBIE HA KJIACCUYECKOM MAaTEMaTU4YECKOM aHAJIU3E.
HeoOxomumbple M JOCTATOYHBIE YCIOBHSI CYIIECTBOBAaHUS SKCTpeMyMa (GYHKIUHM MHOTHUX
nepeMeHHbIX. OnTuMu3anus pPaBHOBECHBIX AIK30TEPMMUECKHUX  pEaKUud, ONTHUMM3ALUSL
MHOTOCEKIITHOHHOTO aauabatuyeckoro peaktopa. CeNeKTUBHOCTh M €€ HCCIeOBaHUE IS
BbIOOPA ONTUMAJIBHBIX YCIOBHUM ITPOBEIEHUS PEAKIIHM.

VYcnoBHBIN 3KkcTpeMyM.  Merton HeomnpenenéHHbIX MHOxuTeneil Jlarpamxka. I[lonsarue
YCIIOBHOTO JKCTpemyMa. Meroa HeompeaenéHHbIX MHOXuTened Jlarpamka. OntumaibHOE
pacrpeieieHue IOTOKOB  ChIpbS  MEXIy MapajjieIbHO  pabOTaloOUIMMH  alapaTaMu.
OnTumu3anus MHOTOCTaUNHBIX MPOIIECCOB.

Moayas 2. CiennanabHbie METOAbI ONITUMHU3ALUH.

Maremarnueckoe NpPOrpaMMHUpPOBAaHHE. ['€OMETpUYECKOE NPOrpaAMMHUPOBAHUE, BBIBOJ
o0ummx cooTHomeHnil. OOmas cxema pemeHUs 3aad  METOAOM T'€OMETPUYECKOTrO
nporpaMMupoBanusa. ONTUMalIbHBIN LUK IEPUOANYECKOTO IIpoLecca (pUabTpaluy.

[Tpunuun makcumyma. @Da3zoBoe MNPOCTPAHCTBO, (azoBas TPACKTOPUS, MPOCTPAHCTBO
yopaBieHus.  JluHaMHU4ecKoe  IPOrpaMMHUpPOBaHME  JUIi  IIPOLIECCOB  C  HEHNPEPBIBHO
pacnpeneneHHbIMU napaMerpamu. [lpuHuun makcumyma. [IpuHnun Makcumyma s 3anad ¢
KpUTEpUEM OINTUMAIbHOCTH, 3aJaHHbIM B BuAe (¢QyHKIuoHanma. OOmas cxema peueHus
ONTUMAIBHBIX 33Ja4 C MOMOIIbI NPUHIUNA MakcuMyMa. ONTUMHU3AIUS CIOXKHBIX XUMHUKO-
TEXHOJIOTMYECKUX CHUCTEM.

JuHnamuueckoe mporpaMMupoBanue. MatemaTtuueckast GopMyIHpOBKa 3a/1a4M JIMHEHHOTO
porpamMmmupoBaHus. I'eoMeTpudyeckoe npeacTaBlIeHue 3aa4y JIMHEHHOIO IPOrpaMMHUpPOBaHU,
cumiiekc-Meron Jlanmura. Metox uckyccTBeHHOro ©6asuca. OnTUMaibHas OpraHU3alUs
IIPOU3BOJCTBA IPOYKLIUN ITPY OTPAHUYECHHBIX 3aI1acax ChIPbs.

JleKkoMIO3UIIMOHHBIE METOBI. [IByXypOBHEBBIM METOJ, OCHOBAaHHBIM Ha HCIIOJI30BAHUU
MHouTenen Jlarpanka (METo «I€H»); METO BETBEH U IPAaHULL.

CrpykTypHass onTuMu3anus. MaTemMaTH4eCKUe COOTHOIIEHHS METOJa, ONTUMHU3AIUs
PEaKTOPHOTO y3J1a, COCTOSILEr0 U3 allapaToB C epeMEIIMBaHueM U TpyOdyaToro TUIma.

Henuneiinoe mnporpamMupoBanue. OOmas XapakTepUCTUKA, TOCTAHOBKA 3aJa4y
HEJIMHEHHOTO NPOrpaMMHUPOBAaHMS. MeTOAbl HYJIEBOTO MOPSAKA, METOJbI IEPBOrO MOPSAKa
(MeToJ KpyTOro BOCXOXJIEHHs, 3 (PEKT OBparos), MeTo Il BToporo nopsjaka (meroa HeioToHa,
metoa Herorona-Padcona).

Moayab 3. MeToabl CTATUCTHYECKOT0 AHAJIM3A MPOLECCOB.

Knaccudukanus moneneit npornecca. CinydaifHble BETUYUHBI U CTATUCTUYECKHE MOJIENH.
Pacnpenenenne BeposSTHOCTH U BBIOOPOYHbIE CTATUCTHKHU.

CTaTUCTUYECKUI aHAJIN3 U €r0 TPUMEHEHHUE.

['enepanbHas COBOKYIHOCTh U BbIOOpKa. MeTo1 MakcuMalbHOTro mpasaononoous. Orenka
MaTeMaTH4ecKoro OXuJaaHusg W jaucnepcun. [IpoBepka  CTaTUCTUYECKMX — THUIIOTES.
Knaccugpukanus omubok wu3MepeHus. 3akoH cHoXkeHHs omuOok. OImMOKM KOCBEHHBIX
u3Mepenuil. OmpezneneHue AUCIEPCHH BOCIPOU3BOAMMOCTH IO TEKYIIUM H3MEpPEHUSIM.



JloBepuTeNnbHbIE HHTEPBAIbl M JIOBEpUTENbHAs BEpPOSTHOCTh. IIpoBepka CTaTUCTHYECKUX
runore3. OlleHKa MaTeMaTHYeCKOro OXUIAHUS HOPMAJIbHO pACHPENCICHHON CIydaiHOM
BennurHbL. OLeHKa AUCTIEPCUU HOPMAJIbHO pactpeaesIeHHOH ciy4aiiHoil Benmnunubl. CpaBHEHUE
nByx nucnepcuil. CpaBHeHME HECKOJIbKHX cpeqHux. [IpoBepka rumoTre3sl HOPMAaIbHOCTU
pacripesiesieHusl.

MeToapl MOCTpOCHMSI U aHAJIM3a SMIIMPHYECKUX Mojenei. KoppensuuoHHbl aHanmus3
OKCIEPUMEHTAIBHBIX JaHHBIX. BbiOopounslii ko3 dumuent xoppemsiuuu. KoadduumeHTsr
YacTHOM Koppensuuu. PerpeccnoHHbld U AucriepcMOHHBIN aHanu3. [Ipubnrkennas perpeccus.
Jlunelinast perpeccuss OT OAHOrO (akTopa. AJTOpUTMBI 00pabOTKM MHOTO(AKTOPHBIX
JKCIIEPUMEHTOB.

Moayab 4. MeToabl INIAHUPOBAHUS ONITHMAJIBHOI'0 IKCIIEPUMEHTA.

MeToapl MIaHUPOBAHUS DKCTPEMAIbHOrO JKcrepuMmeHTa. CTpaTeruss ONTUMAajIbHOTO
IKCIEpUMEHTA. AMPHOPHOE M IOCIEAOBAaTeNbHOE IUIAHHUPOBAaHUE 3KcrepuMeHTa. Kpurepum
onTUMaabHOCTH I1aHoB. [lonHblil dakTopHbIl 3kcniepuMeHT. J{poOHble peruinku. OnTuMHu3anus
METOZIOM KpPYTOTO BOCXOKICHHS IO TOBEPXHOCTH OTKIMKA. Omucanue obiactu, ONM3KOH K
skcTpemyMy. Kommosunnonusie mianbl bokca-Xantepa. OpToroHalbHbIE IUIaHBI BTOPOTO
nopsiika. PoraraGenpHble MIaHbl BTOPOTO TOpsiaka. VcciemoBaHue MOBEPXHOCTH OTKIMKA B
OKpecTHOCTH onTuMyMa. CUMIUIEKCHBIE TUIaHBI.

OrtceunBatonue sKcnepuMerTbl. OpTOroHaIbHBIE JIMHEHHbIC HACHIIICHHBIC TUIaHbL. [1maHbl
[Tnakerra-bepmana. Meron ciyvaitHoro 6anaxca.

4. O0beM y4eOHOH JUCHHUIJIMHBI

B 3aueTHBIX B akanem.

Buapl yue6HOI paboThl €MHHLIAX yacax
OO01masi Tpy10eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY IJIAHY 4 144
AyIMTOpHBIE 3aHATHS: 1,8 64
Jlexuunu (Jlek) 0,9 32
Jlaboparopubie 3ausatus (J13) 0,9 32
CamocrositesbHas padora (CP): 2,2 80
CaMocCTOsTENbHOE U3YUEHHUE PA3AEIOB TUCIUIUIMHBI 2,2 79.8
KonTtakTHas camocrositenpHast paboTta 0.2
Buja kouTpoJsi: 3a4et / 3k3aMeH - 3auer ¢
OLICHKOM

B 3auernsix | B actpon.

Bunpr yue6HOI paboTh €IMHHLIAX yacax
OO0masi Tpy10eMKOCTh IMCUMILIHHBI 10 Y4eOHOMY ILUIaHY 4 108
AyaUTOpHBbIE 3aHATHS: 1,8 48
Jlextuu (Jlek) 0,9 24
Jlaboparopubie pabotsl (JIP) 0,9 24
CamocrositesbHas padora (CP): 2,2 60
CamocTosTeIbHOEC H3YUYCHHUE PA3/ICTIOB TUCIIUTLUIMHBI 2,2 59.85
KonTtakTHas camocrosiTenbHast paboTa 0.15
Buj koHTpoJIsi: 3a4eT / IK3aMeH - 3aver ¢
OLICHKOH

AHHOTanus padoyeil NPOrpaMmbl AUCHUILIMHBI «/Ia00paTOPHBIH NPAKTHKYM 110
nmpoieccaM 4 anmnaparam xummndeckoi texnosgorun» (51.B.0/1.14)
1. Heab (ucHUNIHHBI:



3aKkpenjaeHue 3HaHWM, IMOJYyYEHHBIX IpU M3y4eHUM aucuuIuiMHbl «llpoueccel M ammaparsl
XUMHYECKOH TEXHOJOTMU» B O0JIAaCTH OCHOB THJPABIMYECKUX, TEIMIOOOMEHHBIX U
MacCOOOMEHHBIX MPOIECCOB, YTO HEOOXOAMMO MpPH TMOATOTOBKE OaKajJaBpOB IO IaHHOMY
HAIPABIICHUIO U1 HAYYHO-UCCIIEI0BATEIbCKON U IPOEKTHO-TEXHOJIOTUYECKON ACSITENbHOCTH.

2. B pe3yiabTare u3yyeHus JMCUUILIMHBI 00y4YalOLIUiics M0 NporpamMme 6akajaBpuaTa

AOJIKEH OBJIA/IeTh CjelyIIMMH 001enpodeccCHOHAIBHBIME KOMIIETeHIUSIMH
(OIIK) n npo¢eccuonaibubiMu koMnerenuusimu (I1K):

- CIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX IUCIUIUIMH B
npoeCCUOHATBHON ~ AEATENbHOCTH, NPUMEHSATh METOAbl MAaTeMaTH4YecKOro aHaliu3a u
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M IKCIepruMeHTanbHoro uccnenoBanus (OITK — 2);
- CIIOCOOHOCTBIO HCIIOJB30BaTh OCHOBHBIE E€CTECTBEHHOHAYYHbIE 3aKOHBI Ul I[OHMMAHMS
OKpysKaromiero Mmupa u sieHuii mpupos! (OIIK — 3);
- CIIOCOOHOCTBIO MJIAHUPOBATh IKCIEPUMEHTAIbHbBIE UCCIIEIOBaHMSA, TTOIy4aTh, 00padaThIBaTh U
aHajau3upoBaTh TosrydeHHbIe pe3ynbrarhl (IIK -15) B obnacTtu HaydyHO-HMCCIIEIOBATEIHCKON
JESTENIbHOCTH.

3. B pe3yabraTe 0cBOCHHMS TMCUHUIIUHBI 00YYAIOIIMIACS 10JIZKEeH:
3HATbD:
- 3aKOHBI TIEPEHOCA UMITYJIbCA, TETJIOTHI U MACCHI;
- OCHOBHBIE YpaBHEHMsI PUKIIAAHON THIPABIMKYA U 3aKOHOMEPHOCTH MEPEMELLIEHUS KUIKOCTEH;
- OCHOBHBIE 3aKOHOMEPHOCTH MPOIIECCOB OCAXKIEHUS, PUIBTPOBAHUS U TEUCHUS Yepe3
3€pHUCTBIE CIIOH;
- (pu3MUECKyIO CYIIHOCTD MPOLIECCOB TEILIO- U MACCOOOMEHA; OCHOBHbBIE KHHETHUECKHE
3aKOHOMEPHOCTH MacCoIepeHoca JUisl CUCTEM Ta3(1ap)-KUIKOCTb;
- THUIIOBBIE MPOLIECChl XUMUYECKON TEXHOJIOTMH, COOTBETCTBYIOIIME ammapaThl U METOIbI UX
pacuera.
YMETh:
- OIPENEINIATh XapaKTep ABMKEHUS )KUJIKOCTEHN U ra3os;
- HCIIOJIb30BaTh OCHOBHBIE KHHETHUECKHUE 3aKOHOMEPHOCTH TEILJIO- M MacCONepeHoca npu
aHaJIM3€ TEIJIOBBIX U MaCCOOOMEHHBIX MPOLIECCOB;
- COCTaBJIATh MaTepHaIbHbIE U TEIUIOBBIE OANaHChI AJISi CUCTEM ra3(1ap)-KHUIKOCTb;
- paccuuThIBaTh MapaMeTPbl HACOCHOT'O, TEIJIO- U MAaCCOOOMEHHOT0 000pPY10BaHUS;
- COCTaBJIATh TEXHOJOTHUECKUE CXEMbI U N300pakaTh Ha HUX OCHOBHBIE allaparhl;
- aHAJU3UPOBATh SKCIIEPUMEHTAIIBHO MOJIYYEHHbIE U TEOPETHUUECKH PacCUMTAaHHBIE MMOKA3aTeIH
paboThI anmapaToB.
BJIAJETD:
- METO0JIOTHEl pacueTa TUAPOMEXaHNYECKHX, TEIUIOBBIX U MAaCCOOOMEHHBIX MPOLIECCOB.
- METOJIaMHU COCTaBJICHUS TEXHOJIOTUYECKUX CXEM.

4. Kpartkoe coaep:kaHue TUCHHIINHBI

Ne /i Haumenosanue nabopamopHulx pabom

1 OmnpezneneHne peXMMOB TCUCHHS KHUIKOCTEH.

2 Nzyuenne mpoduisi CKOpocTel MoToKa B TpyOOIIPOBOIE.

3 ['unpaBnuyeckoe CONPOTUBICHHUE B TPYOOIIPOBOIAX
(METAITUYECKOM U CTEKIITHHOM) U DJIEMEHTaX TPYOOIPOBOIHOM
apMaTryphl.

4 OnpezneneHne TUAPABIMYECKOTO COMPOTHBIICHUS MPSMOTO
y4JacTka TpyOoOonpoBoJa.

5 OnpeneneHne THAPABINYECKOTO COPOTUBIICHHUS B dJIEMEHTaX




TpyOOINPOBOIHOM apMaTypshl (IuadparMa, IpoCcCeTbHBI BEHTUIIb).

6 OnpezneneHye TUIPOAUHAMHYECKOTO COMTPOTUBIICHUS CYXOM
CUTYATOH TapesKu KOJIOHHOTO amrapara.

7 Onpenenenye ruipaBiIMuecKoro COpOTUBIEHUS OPOIIAEMON
CUTUYATOH TapelKu KOJIOHHOTO amrapara.

8 W3mepenue ruipaBIu4yeckoro CONpOTUBIEHNS TPYOHOIO U
MEXTPYOHOTO MPOCTPAHCTBA TEINIOOOMEHHOTO armapara.

9 KanmubpoBka pacxomomepa BECOBBIM METOIOM.

10 N3yuenune xapakTEpUCTHK IEHTPOOEIKHBIX HACOCOB.

11 Onpenenenne Kod(pUIMEHTa TEIJIONepeaayn B JABYXTPYOHBIX
TEMI000MEHHHUKAX.

12 Temonepenaya B METAUTHYECKOM U CTEKISTHHOM KOXKYXOTPYOHBIX
TEMI000MEHHHUKAX.

13 WHTeHCUBHOCTH TEIUIonepe1avun B TUTACTHHYATOM
TEMI000MEHHHUKE

14 W3yueHue mpoiiecca HECTAIMOHAPHOTO TEIJIOOOMEHA B ariapare ¢
MEIIAIKON U IMTOTPYKHBIM 3MEEBUKOM.

15 Omnpenenenne kodHPHUIMEHTOB MAaCCOOTAAYN B ra3oBoil ¢aze mpu
UCTIAPEHHUH JKUAKOCTH B BO3AYIIHBIM MOTOK HJIM IPU KOHIACHCAIHH
napa Ha TUICHKE )KHIKOCTH B HACAJ0YHOM KOJIOHHE.

16 Onpenenenne K03)PHUIMEHTOB MAaCCOOTAAYN B KUIKOH (aze mpu
JeCOpOIMH TUOKCHIA yIiIepoia U3 BOJIbI B IUICHOYHOW KOJIOHHE.

17 N3yuenne COBMECTHOTO TEIUIO- M MaccooOMeHa B HAcaJl0YHOU
KOJIOHHE.

18 W3ydyenue mporecca TMpPOCTON MEpPEeroHKH OWHApHOW cMecH
U30MPOIaHO-BOJIA.

19 N3yuenne mpolecca NMpocToil MeperoHKd OMHApHOW cMecu BoJa-
ATHIICHTJIUKOJIb.

20 N3yuenue mporecca MNepuoAnYecKord peKTU(UKauu OWHApHOM
CMECH ITaHOJ-BOJIA.

21 Paznenenne pacTBOpPOB HU3KOMOJIEKYJSPHBIX BEIIECTB OOpaTHBIM
OCMOCOM.

22 OmnpezneneHre CKOPOCTH CBOOOJIHOTO OCAKICHUS TBEPJBIX YACTHIL
Y BCIUTBITHUS ITY3BIPEH B KHUIKOCTSX.

23 N3yuenue nmporecca GUIbTPOBAHUS CyCIIEH3UH.

24 ['maponvHamMuiKa  HETIOJBHKHOTO U TICEBIOOKIKEHHOTO

3CPHUCTOTO CJIOA.

4.00beM yueOHOi T CUUIIMHBI

Bunael yue6HOM paboThI Bcero VI cemecTp

3au. ex. AK. ygac. 3au. ex. AK. yac.

OO0masa

TPYJIOEMKOCTh




JTUCIUTIIIMHBI 10 Y4eOHOMY TIJIaHy 2 72 2 72
KonrakThas pa6ora (KP): 0,89 32 0,89 32

Jlexuuu (Jlek)

[Tpaktrueckue 3ausatus (I113)
JlaGopaTtopusie 3ansatust (J13) 0,89 32 0,89 32
CamocrositesbHas padora (CP):

1,11 40 1,11 40

CamocTosATeIbHOE H3YUCHHE 39.8 39.8
pa3esioB TUCIUTIIMHBI
KonTakTHas caMocToATEILHAS 0.2 0.2
pabora

Bujg uTorosoro KOHTPOJISA: 3a4€T

Bunet yueGHoI paboThI Bcero VI cemecTp
3au. e1. Actp. yac. | 3au. en. AcTp. yac.

Oobmas TPYJAOEMKOCTh
JTUCHUIUIMHBL 10  y4eOHOMY 2 54 2 54
TUIaHy
Konrakrnas padora (KP): 0,89 24 0,89 24
Jlexuuu (Jlek) - - - -
[Tpaktuueckue 3ansatus (I113) - -
Jlaboparopusie 3anstus (JI13) 0,89 24 0,89 24
CamocrosiTesibHas padora
(CP): 1,11 30 1,11 30
CaMocTosTeNnbHOE U3YUEHNE 29.85 29.85
pa3aenoB JUCIUTUIAHBI
KoHnrtakTHas camocTosTenbHas 0.15 0.15
pabota

Bua uMTOroBOro KOHTpPOJIA:
3auyer - - - -

AHHOTanusA padoyeil NporpaMMbl AU CHHUILIMHBI
«MoaeanpoBanie THIIOBBIX PO ECCOB XUMHU4YecKoH TexHosorun» (b1.B.0O/1.15)

1 Ieab AMCHUIUIMHBI — IEIbI0 JUCLHMIUIMHBI SIBIsSIETCd OOydYyeHUE CTYJIEHTOB Ha
KOHKPETHBIX IPUMEpPAaxX TMPAKTUYECKOMY HCIOJIb30BAaHUI0 METOJA MaTeMAaTHYECKOrO
MOJIEJIMPOBAHUS, BKJIOYasl MOCTAHOBKY (PU3MKO-XMMHUYECKOTO SKCIIEpUMEHTa, 00pabOTKy
pE3yJIBTAaTOB AKCIEPUMEHTA, COCTABICHUE MAaTEMATUUYECKUX OMMCAHMUMN, 3alUCh aITOPUTMOB
pelIeHns BOZHUKAIOIINX 3a7a4 U peanu3anns nx Ha OBM.

2 B pesyabrare wH3y4YeHHs] JMCHMILUIMHBI O0y4YalolMiicd 10 MNporpaMmme
0akaJjiaBpuaTa J10JIKeH:

Obaadams CleNyOIMU KOMIETCHIIUSMHU:

- CIIOCOOHOCTBIO MCIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B
npoeCCUOHATIBHON  JEATENbHOCTH, NPUMEHSITh METOJAbl MaTeMAaTHYEeCKOro aHalu3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO U IKCIIeprUMeHTanbHOro uccienosanus (OITK-2);

- CIIOCOOHOCTBIO OCYILIECTBIATh TEXHOJOIMYECKHH TIpOLECC B COOTBETCTBUH C
pEerJaMeHTOM M MCIOJIb30BaTh TEXHUYECKHE CPENICTBA NIl U3MEPEHHS OCHOBHBIX MapaMEeTpPOB
TEXHOJOTUYECKOT0 TPOLecca, CBOUCTB ChIpbs U npoaykimu ([1K-1);



- CHOCOOHOCTBIO TUIAHHUPOBATh AKCIEPUMEHTANIbHBIC HCCICNAOBAHUS, IONY4aTh,
o0OpabaTbIBaTh U aHAJTHU3UPOBATh MOJydeHHbIE pe3ynbTathl (ITK-15);

- CIIOCOOHOCTBIO MOJEIHPOBATH HHEPro- M pecypcocOeperaromuye MpoIecchl B
npomsbituiearocTr (ITK-16).

3uams.

OIpeNeNieHUue, CTPYKTYpy W OJIOYHBIH TPUHIUI TOCTPOCHHUS MAaTEMaTHYECKUX

MOJIeTICH; OATambl MaTEeMAaTUYECKOTO MOJCIUPOBAHUS;, B3aHMMOCBS3b  (DU3MYECKOTO U
MaTeMaTHYECKOTO  MOJICIIMPOBAHMS, MaTeMaTUYeCKUE MOJEIH TIPOIeCcCOB  abcopOumu,
peKTU(UKALINY, SKCTPAKIUHU, CYIIKH, TEIUIOOOMEHA, KPUCTAJUTH3AIH, aJTOPUTMBI pacuera
BBIIIICYKA3aHHBIX IPOIIECCOB.

Ymemn:

MOCTaBUTh M TPOBECTH (PU3UKO-XUMHUUYECKHH DSKCIEPUMEHT, peIIaTh 3aaqd
COCTaBIICHUS MATEMAaTUYECKOTO OIMCAHUS, BBIOMPATH METOJ pemIeHUs CHOPMYIUPOBAHHON
CHUCTEMBbl ypaBHCHUH, yCTaHABIWBAaTh aJCKBAaTHOCTh MAaTEMaTHYECKOWM MOJAEINU OOBEKTY
UCCJICIOBAHMS, pellaTh 3aJaud ONTHUMHU3alUU U TPOEKTUPOBAHUSA BBIIICTIEPEUN CICHHBIX
XHUMHUKO-TEXHOJIOTHYECKHUX MPOIECCOB.

Brnaoemw.:

METOJIMKON IPOBEJACHHUS (PU3UKO-XHMMHUCCKOIO JKCIEPHUMEHTa, aHAIUTHYCCKHUM,
OMIUPUYECKUM W OMIIUPUKO-AaHATUTHYCCKHUM METOJAAMH COCTAaBJICHHS MaTEMATHYECKOTO
ONKMCAHUS, METOJaMU HIACHTH()HKAIIMK IMapaMETPOB MATEeMAaTHYCCKUX MOJCNICH; aJropuTMaMu
pacdera OCHOBHBIX TEIUIO-, MacCOOOMEHHBIX TIPOIIECCOB B IPOBEPOYHON U IMPOCKTHOU
[TIOCTaHOBKAaX 3a/Ia4H.

3 Kpartkoe conep:kanue JMCHHUILTHHbI

1. Monynsl.

1.1. Beenenue

1.2. O3HaKOMJIEHHE C 3KCIIEPUMEHTAJIbHBIMU YCTAHOBKAMH Ul IpOBeneHUs (pU3HnKo-
XUMHYECKOI'0 IKCIIEPUMEHTA.

1.3. Maremartndyeckoe MOJEIMPOBAHUE KaK OCHOBA CHUCTEMHOIO aHalu3a IPOLIECCOB
XUMHUYECKON TEXHOJIOTMH, HEPTEXUMUU U OMOTEXHOJIOTHH, METOAOJIOTHUH Pa3pabOTKH SHEPIro- U
pecypcocOeperaronmx npou3BoacTB. Kiaccudukanus mareMaTHUECKUX MoJiesiel, B3aUMOCBS3b
MaTeMaTHUYeCKUX U (PU3NUYECKUX MOJIENeH.

1.4. OOmiast CTpyKTypa MaTeMaTH4YeCKOro ONHCAHUS MPOLECCOB XHMHYECKOM
TEXHOJIOTUH, HEPTEXUMUU U OMOTEXHOJIOTMH. YpaBHEHHUS, 0TOOpa)karolue OCHOBHbBIE 3aKOHbI
COXPaHEHHMsI MaCChl, PHEPIUU U UMITYJIbCA, YCIOBHsI paBHOBECHS. [lONyIeHNs 1 OrpaHUYEHUS.

2. Monynp 2. MeTon MareMaTH4eCKOrO MOJAEIUPOBAHUS MPU HW3YYEHUH XHMHUKO-
TE€XHOJIOTMYECKHUX IPOLECCOB. DTalbl MaTEMATUYECKOTO MOJEIUPOBaHUS. BiIo4HbBIN npUHLIAI
pa3paboTKu MaTeMaTHuecKux Mmojenei. Kpurtepun ycTaHOBJIEHHS aJleKBaTHOCTH MoJeNen
00BEKTaM XMMHUYECKOH M HEPTEeXUMHMUYECKOW TEXHOJOIMH, OMOTeXHOJIOTMH. MeToabl
UACHTU(DUKAIIMY TapaMeTPOB MaTEMaTUYECKUX MO/IENEH.

3. Mogyns 3.

3.1. Matematuuyeckoe OMMCaHHE THIPOJUHAMHUKHU (CTPYKTYpPbI MOTOKOB) B 00BEKTax
XUMHUYECKOH TEXHOJOTH, HEPTEeXUMHHM W OHOTEXHOJOIMH. OKCIEpUMEHTAIbHbIE METOIbI
UCCIIEIOBaHMSI CTPYKTYphl TIOTOKOB B anmaparax. BHyTpeHHuUe U BHeIIHUE (QYHKIUH
pacripesielieHus] MOTOKOB IO BpeMeHHU IpeObiBaHusA. MeToJ MOMEHTOB JJsl ONpeAeTeHUs
TOYEYHBIX OLIEHOK MapaMeTpoB MoOJeleld CTPYKTypbl HOTOKOB. OmpenesneHne HadalbHbIX
MOMEHTOB IUIOTHOCTH pacIpeesieHus yepe3 NepeaaTouHyo QyHKIHI0 00beKTa.

3.2. MaremMaTtnyeckue MOJAEIH CTPYKTYpPhl IIOTOKOB B alIaparax: HAEaIbHOIO
CMEIICHMS, HJICAIbHOTO BBITECHEHM, sueeuHas, OUQQy3UOHHAsA, sueedyHas ¢ OOpaTHBIMHU



notokamMu. KoMOMHUpPOBaHHBIE MOJIEIH, YYUTHIBAIOIINE HATMYME B ammaparax 3aCTONHBIX 30H,
MOTOKOB 0ailacupoBaHUs U PELUPKYIISALIHNH.

4. Mopayns 4. MaremaTudueckoe ONUCAaHUE PpABHOBECHS B CHUCTEMax «Iap-
KUAKOCTDY, «Ta3-KUIKOCThY, KUIKOCTh-KUIKOCTh» C yU€TOM HEUJCAIbHOCTH MOBeAeHUS (as3.
Anroput™mbl pacdera (Da30BBIX PABHOBECHH, COBMEIICHHBIX (DA30BBIX M XUMHYECKHX
PaBHOBECHI.

5. Monayns 3.

5.1. OOmme NOpUHOUNBI MAaTEeMAaTHYECKOTO  OMHCAaHUS  MacCOOOMEHHBIX U
TEIIOOOMEHHBIX TIPOIIECCOB. YPaBHEHUS MAcCO- U TEIUIONEPEHOCa C YU4ETOM MEePEeKPEeCTHBIX
s¢dekroB. JIBmxkymas cuia mporecca mnepeHoca. CrocoObl HWHTCHCH(PHUKAIMH Macco- H
TEIUIONIEPEHOCA C LEBI0 peaTn3allii SJHEPTO- H PECYPCOCOSPEraronX MpoIecCoB.

5.2. MaremaTudyeckoe MOJICIMPOBAHUE MaCCOOOMEHHBIX MPOIECCOB: abcopOIuu,
OKCTPAKIUH, CYIIKH TBEPABIX BEIIECTB, MHOTOKOMIIOHEHTHOW PEKTH(PUKAIMU, MaCCOBOU
KPUCTAJIM3AIMUd U3 PaCcTBOPOB, TeriooOMeHa. [IprMepsl KOHKPETHBIX 3ajlad pacyeTra 3THX
MIPOIIECCOB B allliaparax MepruoJHIECKOTO U HEITPEPHIBHOTO JCHCTBUS.

6. Monyns 6.
Onpenenenue, CTPYKTypa B 00JIaCTH MPUMEHEHHS ICKYCCTBEHHBIX HEMPOHHBIX CEeTel B 3a7adax
CHUCTEMHOI'0 aHaJlh3a, MOJICIMPOBAHUS M pa3pabOTKH BHEPro- U pecypcocOeperarmx
IIPOIIECCOB XUMUYECKOU TEXHOJIOTHH, HEPTEXUMHUU U OMOTEXHOJIOTHH.

4 O0bem y4eOHOH TMCHMILINHBI

Busr 61101t D6 B B akanewm.
JIb1 y4eOHOI paboThI 3QUETHBIX | o o
eIMHUIIAX
O0masi Tpya0eMKOCTh JMCHMILIMHBI IO Y4eOHOMY 2 72
IIAHY
Konrakthas pa6ora (KP): 0,89 32
Jlaboparopusbie 3austus (J13) 0,89 32
CamocrositesabHas padora (CP): 1,11 40
CamocrosiTenbHas NpopaboTKa pa3esIoB JTUCIHUILIMHEI 1,11 39.8
KoHTtakTHas camocTosiTenbHas pabora 0.2
Buja xonTpoJsi: 3auer / 3xk3amMeH Bun wonrpoas
3ayer
B
N B actponom.
Bunsl yaeOHOM paboThI 3aYETHBIX
yacax
eIMHUIIAX
O0masi TPpya0eMKOCTh AMCUMILUIMHBI 10 y4eOHOMY 2 54
IJIAHY
KonrakThas padora (KP): 0,8 24
9
Jlaboparopusbie 3ausatus (J13) 0,89 24
CamocrositesabHas padora (CP): 1,11 30
CamocrosiTenpHas MpopadoTKa pa3/eioB TUCIUILTAHBI 1,11 29.85
KoHTtakTHas camocTosiTenbHas paboTa 0.15
Buja xouTpoJisi: 3a4er / Ik3amMeH But kouTpos
3ayer




AHHOTanus pado4eil nporpamMmmsl AucuunInHbl «[IpoekTnpoBanne npoueccos u
annapaToB xumu4eckoii rexnosorun» (b1.B.0/1.16)
1. Ileab TUCHHUILIAHDI:

CylleCcTBEHHO pacIIUpUTh, CUCTEMATHU3UPOBaTh U MCIOJIb30BaTh Ha IMPAKTUKE 3HAHUH OCHOB
THJIPABIMYECKUX, TEIUIOBBIX M MAacCOOOMEHHBIX MPOIECCOB XUMHUYECKOW TEXHOJOTHH,
HO3BOJISIOIINX BBITYCKHUKAM OCYILIECTBIATh HAayYHO- HCCIEI0BATEIbCKYI0 U IPAKTUYECKYIO
paboTy Ha NpeanpUATHUSIX.

2. B pesynprare u3yueHHs IUCHMIUIMHBI OOydarouuiics IO mIporpaMMe OakajaBpuara

JIOJKEH OBJIAJIETh CIETYIOIIMMHI KOMIETSHIIUSIMHU:

Ipogheccuonanvnvimu (11K):
B 00JIaCTH MPOU3BOACTBEHHO-TEXHOIOTHYECKON ICATEILHOCTH:
- CHOCOOHOCTBIO YYacTBOBAaTh B COBEPILIEHCTBOBAHUY TEXHOJIOTMYECKUX IPOLIECCOB C MO3UIUH
SHEPro- U pecypcocOepekeH s, MUHIMU3ALMU BO3ICHCTBHS Ha oKpyxatomryto cpeny (ITK-2);
- TOTOBHOCTBIO 0OOCHOBBIBATh KOHKPETHbBIE TEXHUYECKHUE PELICHUs IpU pa3paboTke
TEXHOJIOTUYIECKUX MPOIECCOB; BHIOMPATh TEXHUYECKHUE CPEICTBA M TEXHOJIOTUH, HATIPABJICHHBIC
Ha MHUHHMH3AIIUI0 aHTPOIIOTEHHOTO BO3/eiicTBHs Ha OKpyxKaromryto cpeny (ITK-5).
B 00JIaCTH HAayYHO-MCCIEI0BATEIbCKON ACATEINbHOCTH:
- CIOCOOHOCTBIO TUIAHUPOBATh IKCIIEPUMEHTANIbHBIE UCCIIEI0BAHMS, [10Jy4aTh, 00pabaThIBaTh U
aHaJIM3UPOBaTh NMoJydeHHbIe pe3ynbTarsl (ITK-15).

3. B pe3yabTare 0CBOeHUSs IMCHUILINHBI 00YYAIOLIUIACS 10JI/KEH:
3HAT:
- METO/IbI pacueTa TeIulo- U MacCOOOMEHHBIX alIapaTos;
- OCHOBHBIE MIPUHIIMAITBI OPTaHU3AIUH ITPOIIECCOB XUMHUYECKON TEXHOJIOTHH;
- TUIIOBBIE MPOLECCHl XUMHUYECKOH TEXHOJOIMH, COOTBETCTBYIOIIME amlmapaTrbl U METOAbI UX
pacuera;
- METO/Ibl COCTABJICHUS TEXHOJIOTHYECKUX CXEM C HAHECEHHEM BCEX alaparos.
YMETh:
- COCTaBJIATh MaTepHAJIbHbIE M TEIUIOBbIE OATaHCHI JJIS1 CUCTEM ra3->KUJKOCTh;
- PacCUYMTHIBATH MAPAMETPHI TETIO - © MACCOOOMEHHOTO 000PYIOBaHHUSI X HACOCOB;
- OI0MpaTh CTaHIApPTHOE 00OPYOBAaHUE, UCTIOIB3YEMOE B XMMUYECKOM MPOMBIIUIEHHOCTH.
BJIAJIETh:
- METOJIOJIOTHMEeH pacueTa OCHOBHBIX MapaMEeTpoB TIUAPOMEXAHWYECKHX, TEIJIOBBIX U
MacCOOOMEHHBIX MTPOLIECCOB;
- OCHOBaMHM IPAaBUJIBHOTO 110100pa TEII0 U MaCCOOOMEHHOT0 000py10BaHMS;
- METOJJaMH COCTaBJICHHSI TEXHOJIOTMYECKHX CXEM U TpapuuecKoro M300pakeHUs: OCHOBHOTO
000pyT0BaHUs.

4. Kpartkoe cofep:kaHHe U CHUIIIHHBI
Beenenne. Onmcanne NpUHIUIHAIBHON CXeMbI PEKTH()UKAIMOHHOW yCTAaHOBKH HETPEPHIBHOTO
neiictBus. CpaBHeHME M 00JacTH MPUMEHEHHWs HacaJOYHBIX W TapeiabyaThlX KOJIOHH.
[TocTpoeHne paBHOBECHOH TMHUM Ha OCHOBE TTOJYYE€HHBIX WHANBHYAIbHBIX 3aaHUH.

Monynsb 1. Pacyer pexkTudukanoHHONW KOJIOHHBI.

Pacuer HacamouHoOW M Tapenb4aTol pPEeKTU(UKAMOHHOW KOJOHH HENpPEephIBHOTO JEHCTBHUS.
MarepuanbHblii OaslaHC KOJOHHBL. PacdeT MUHMMaJbHOTO W pabodero (IerMoOBOTO UHCIA.
[Toctpoenue pabouux nuHUM. Pacuer ckopocTw mapoB M auamerpa KoJIOHHBI. OmpeneneHue
BBICOTHI anmapara. Pacder ruapaBIMYecKOro COIPOTHUBIICHMS KOJIOHHBI. CpaBHEHWE JaHHBIX
pacueTa HacaJOYHOM M Tapenpb4yarodl KoJIOHH. COIIOCTAaBIEHUE [aHHBIX, MOJYYEHHBIX I10
porpaMMaM KOMIIBIOTEPHBIX U PYUHBIX pacdeToB. BbIOOp KOJTOHHBI.

Monynsb 2. Pacuet u BEIOODP TEIII00OMEHHUKOB.
Pacyer wu BBIOOp TEMIIOOOMEHHUKOB (WCMapuTeNs, KOHACHCATOpa, IMOJOTpeBaTels,
XOJIOAMJIBHUKOB TUCTUIUIATA M KyOOBOTO ocTarka) 1o oOmieit cxeme. ComocTaBieHUE TaHHBIX,



MIOJIYYEHHBIX II0 IIpOrpaMMaM KOMIIBIOTEPHBIX M PYUYHBIX pPacderoB. | MIpaBIWYeCKUM pacuer.
Br160op onTuManpHOTO BapraHTa TETNIOOOMEHHUKA.

Monynb 3. ['mapoIuHaAMUYECKUE PACUETHI.
Pacuer ruapaBIMYecKOro CONMPOTHUBICHUS TPYOONMPOBOJOB. PacdeT ONTHMAalbHBIX TUAMETPOB
TpyOOIIpOoBOI0B. PacyeT u moadop HAcOCOB.

Monyis 4. I'padpuueckoe odhopmieHue.
TexHosornueckas cxema. PekTuuKaMoHHas KOJOHHA OMPEICICHHOr0 TUIA ¢ U300paKeHUEM
I[eTaHeﬁ KOHTAKTHBIX 3JICMCHTOB, paCCUUTAHHBIX B MOYJIC 1.

4. O0beM ydeOHOM TUCITUTLTHHBI

VIl cemectp
Bun yueGHO# paboThI B B -
aKaJIeMUYECKUX
qacax eMHMIIAX
OO0urasi TPy10€eMKOCTb M CUMILIUHBI 72 2,0
Konraktnas pa6ora (KP): 16 0,44
Jlexmu (Jlek) - -
ITpakTnueckue 3anstus (113) 16 0,44
CamocrositesbHasi padora (CP): 56
CaMocCTOsITeIbHOE H3YUYCHHE PA3/IeNIOB AUCITUTUIMHBI 55.8 1,55
KoHTakTHas camocTosTelbHas paboTa 0.2
Buj1 MTOroBOro KOHTpOJIs: 3a4eT
VIl cemectp
Bun yuebHoit paboTbl B B SAUCTHBIX
aKaJIeMUIECKUX
qacax SIMHHIIAX
OO6u1asi TPY10€eMKOCTb TMCUUILIUHBI 54 2,0
Konrakthas patora (KP): 12 0,44
Jlextum (Jlek) - -
ITpakTnueckue 3anstus (I113) 12 0,44
CamocrositesbHas padora (CP): 42
CaMoCTOsITeTbHOE H3YUCHHE Pa3/IeNIOB JUCITUTUIMHBI 41.85 1,55
KoHTakTHas camocTosiTenbHas paboTa 0.15
BuJ HTOroBOro KOHTPOJIA: 3a4eT

AHHOTanus padoyveil nporpaMmsl JUCcHUILIHHBI « TeopeTnyeckne 0CHOBBI JHEPIro- U
pecypcocoeperawmux npoueccon» (b1.B.0/1.17)

1. Hesu AMCUMIVIMHBI - MOJrOTOBKAa CTYAEGHTOB B 00JacTH TEOPUH U METOJOJOTHU
PalMOHAIBHOTO MCHOJB30BAHNS MATEPUAIBHBIX M JHEPreTHYECKUX PECYpCOB XUMHUYECKOH
TEXHOJIOTUH, HEPTEXUMHUU U OMOTEXHOJIOTUH;
- o0y4yeHHE CTYACHTOB MpHUEMaM CaMOCTOATEIbHOW pabOThl MpH pEUIeHUH 3aJa4
TEPMOJAMHAMUYECKOTO aHaliM3a M ONTUMHU3ALMUHU CIIOKHBIX XUMHUKO-TEXHOJIOTMYECKUX
cucteM (XTC), ucronb3yst TEOPETUUECKHE OCHOBBI YJHEPTO- U peCcypcocOepekeHus;
- (opMuUpoBaHME Yy CTYJEHTOB HAayyHOIO M MHXXEHEPHOI0 TOJX0Ja K BOIPOCaM
PalMOHAIBHOTO HCIIOJIB30BAHUSI JHEPIO - W MAaTEPHANBHBIX PECYpCOB, B XHMHUYECKOU
TEXHOJIOTUH, HEPTEXUMHUU U OMOTEXHOJIOTUH.

2. B pe3ynbrare uzydeHus: AUCHMILIUHBI OaKanaBp JOKEH:



oBJaJeTh ciaeayommmu odmenpodeccnonanbubiMu (OIIK) komnereHuusamMn:

— CIIOCOOHOCTBIO HCIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IHCIUIUIMH B
npoeCCHOHATIBHON  JEATENbHOCTH, NPUMEHSITh METOJAbl MAaTEeMAaTHYEeCKOTO aHalu3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M IKCIIepUMeHTanbHOro uccnenaoBanus (OITK-2);

oBJajeTh ciaeayomumu npodeccuonaababiMu (IIK) komnereHunsiMu:

— CIIOCOOHOCTBIO Y4acTBOBaTh B COBEPUICHCTBOBAHMM TEXHOJOTMYECKHX IPOIECCOB C
MO3UIUI HEPTo- U pecypcocOepekeHusl, MUHUMH3AIMN BO3JACUCTBUS Ha OKPYXKAIOIIYIO Cpely
(I1K-2);

— CIIOCOOHOCTBIO HCIOJB30BaTh 3JEMEHTHl SKOJIOr0-3)KOHOMHYECKOTO aHajin3a B
CO3JIaHUH FHEPro- U pecypcocdeperaromux texHomnoruit (IK-8);

— CIIOCOOHOCTBIO MOJEIMPOBATH HHEPro- M pecypcocOeperarolmue MpoIecchl B
npombinuieHHoct (I1K-16);

3Hamb:

— OCHOBHBIE ITOHATHUS TEOPUU BHEPIO — U PECYPCOCOEPEKEHUS U pecypcocOeperaromx
TEXHOJIOTHH; CIOCOOBI TOCTPOEHUs  BHepro- u pecypcocodeperaromux (DPC) xummko-
TEXHOJOTHYeCKUX TexHomorndeckux cucteM (XTC); CTpyKTypy XUMHKO-TEXHOJIOTHYECKHX
CUCTEM, THUIIOBbIE XHMMKO-TEXHOJOIMYECKME IPOLIECChl W  BONPOCHl  B3aMMOJCHCTBUS
XUMHUYECKHX TEXHOJIOTUN U OKPYKaIOIIEeH Cpebl;

— TEOPETUYECKHE OCHOBBI U OCHOBHBIE IOJIOKEHHS TEPMOJMHAMUYECKOTO METO/OB
aHaJIM3a XHUMHUKO-TEXHOJIOTUYECKUX CHCTEM: OSKCEPreTUYECKOro, TEPMOIKOHOMHUYECKOTO,
MH(OPMALIMOHHO-TEPMOIMHAMUYECKOT0; METOAbl pacyeTa pa3IUYHbIX BHJIOB JKCEPrUH,
IKCEPreTUYECKUX K.I.J.; TEPMOIKOHOMMUYECKHUX KPHUTEpUEB;  KOJIMYECTBA HHPOpMALUU U
MH(OPMALIMOHHBIX KPUTEPHUEB COBEPILIEHCTBA XUMUKO-TEXHOJIOTHYECKHUX MPOIIECCOB U CHUCTEM;

— OCHOBBI TMPSIMBIX, JIEKOMIIO3UIIMOHHBIX, CTPYKTYPHO-IEKOMIIO3UIIMOHHBIX METOJI0B
ONTUMM3AIMKA PHEPrO — U pecypcocOeperaronmx MpOU3BOACTB, NIPUMEHSAEMBbIX IPHU OICHKE
s dexTUBHOCTH W cO3MaHUM JHEpro- U pecypcocoeperarommx cucteM (OPC) ¢ mensio

CHW)KCHHMSI ~ DHEPreTHMYCCKUX  3arpaT W 1OTepPh,  MHUHUMH3AIMH  HEOOXOIUMOTO
pecypcornoTpedieHnss 1 MUHUMH3AI[UH aHTPOIIOT€HHOTO BO3/ICUCTBUS HA OKPYKAIOIIYIO CPEy;
— TEHJCHIIMM W  TEPCICKTHBBI  Pa3BUTHS  COBPEMEHHBIX  JHEPro— "
pecypcocboeperatomux — cucreM (OPC) XUMHYECKOH  TEXHOJOTHH, HEPTEeXUMUU U
OMOTEXHOJIOTHUH.
ymemp:

— COCTaBJIATh MIOTOKOBBIC MAaTEPHAILHBIC, SHEPTETUICCKHIE M IKCEPreTHICeCKIe OaTaHChl
MIPOIIECCOB U CUCTEM;

— BBIMONHATH  TEPMOAMHAMUYECKUN  (IKCEpreTHMUecKui), TEPMOIKOHOMHUECKUM,
MH(OPMAIIMOHHO-TEPMOIMHAMUYECKUH aHAIIN3 XUMUKO-TexHonorndeckux mnpoieccoB (XTII) u
cucteM (XTC) ¢ ucronb3oBaHUEM CIIPAaBOYHBIX JaHHBIX U DBM;

— BBIMIOJIHATH OLIGHKY JHEPro- M PecypconoTpedlieHus albTepPHATHBHBIX BapHaHTOB
OPC TEXHOJIOTHYECKHUX CXEM;

— 00OCHOBaHHO WCIOJB30BaTh METOJBI ONTUMHU3AIMU TPU aHAIU3E JHEPro — W
pecypcocOeperarnmux XHMHYECKUX MPOU3BOJICTB;

— HHTEPHPETUPOBATH M aHAIM3UPOBATH PE3YNIbTATHI MOCTPOCHHS PECYpPCOCOEpEraromx
CHCTEM.

é1a0emo:

— MeTOJaMH, Crocobamu, MpUeMaMH M HaBBIKAMH PEIICHUS MPAKTUYECKUX 3a1ad B
00J1acTH PHEPro- pecypcocOeperaronux TEeXHOJIOTHI; METOJaMH pacueTa pa3uYHbIX BUIOB U
COCTaBISIIOLIUX JKCEPrHH, OJKCEPreTMYeCKUX K.II.J., TEPMOIKOHOMHUYECKUX KPHUTEPUEB,
KoJM4uecTBa MHOOpMAIMA ¥ WHPOPMAITMOHHBIX KPUTEPUEB COBEPIICHCTBA; METOJIaMHU aHAJHM3a
3¢ (heKTUBHOCTH (YHKIIMOHUPOBAHUS XUMHUYECKHX, HEPTEXUMHUYECKUX U OHOXMMHYECKHX
MIPOU3BOJICTB C MO3HUINNA TEPMOJUHAMUYECKOTO - IKCEPreTHIECKOr0, TEPMOIKOHOMHUYECKOTO U
WH(OPMAITMOHHO-TEPMOJIMHAMUYCCKOTO  TPHHIUIIOB  MPH  HUCIOJb30BAaHUM  METOJIOB



OIITUMH3AIINY;

— mpodeccHoHaTbHON TEPMUHOJIOTHEH B 00JIACTH SHEPTO — M PECYPCOCOEPEIKCHHS.

3. Kparkoe conep:xxanue JMCUMILIAHBI:

BBenenmue.

Crpyxrypa kypca.Kpatkuii nctopuueckuii 0030p. XuMudeckasi TEXHOJIOTUS — 3TO HayKa
0 Han0oJiee IKOHOMHYHBIX U IKOJOTHUECKH 0OOCHOBAHHBIX METOJaX XUMHUYECKOU TepepadOTKH
CBIPBIX MPUPOJIHBIX MAaTEPUATIOB. 3HAYCHUE XUMHUUYECKOU MPOMBIIUICHHOCTH JIsI COBPEMEHHOTO
obmectBa. OCHOBHBIC TEHACHIIMM Pa3BUTHUS COBPEMEHHOW XWMHUYECKOW IPOMBIILICHHOCTH.
VYcroitunBoe pa3BUTHE M JKU3HEHHBIM LMKJI. DHEPro- M pecypcocOepekeHue - OCHOBA
ycToiunBOoro pasputus. Cucrema, XUMHUKO-TexHoJIorHueckas cuctemMa — XTC, ee ocoOeHHOCTH
u cBoiicTBa. TepMoauHaMUKa U €€ METON. DHEPrus, dKCEeprus, TPaHC(HOpPMHPYEeMOCTh BUIOB
SHEPTHH, CHIPbs, MPOAYKTOB U YyCIyr. DHeprocoepexenue. Pecypchl m pecypcocOepexeHue.
Teopernueckre OCHOBbI ONTUMM3ALUMU JUIsl pEHICHUS 3aJady ONTUMHU3ALMH  XHUMHKO-
texnosiorndeckux cuctem (XTC), co3maHus sHEpPro- u pecypcocOeperaromux MpPOU3BOACTB.
Breibop ontuMusmpyomux mnapaMeTpoB. OpraHu3anus ONTUMAIBHON CTpaTeTHd peIieHUs
3amaun ontumusanuu XTC. Beibop MeTo1a M ONTUMAaIbHBIA pacyer.

Moayas 1.00mue npuHOMIBI OPraHU3ANUN XUMHYECKOI0 MPOU3BOACTBA. XMMHUKO-

TeXHOJIOTHYeCKasi CHCTeMAa KaK TePMOJIHMHAMHYECKasi CUCTeMA.

IlonsitTHe 0 XHMHMYECKOM TIPOM3BOACTBE KAaK O JHEPro-TexHOJOrH4ecKoM
KoMIuIekce. CbIpbeBble H JHEPreTHYeCKHe pecypcehl.

XHMHYECKOE MPOU3BOJACTBO - HIHEPrO-TEXHOJIOTMUECKUNH KOMILIEKC, CIOXHAas XMMHUKO-
texHojornueckas cuctema (XTC). Xumuueckass TEXHOJIOTHS KaK HaydyHas OCHOBA XUMHUYECKOU
npoMbIUIeHHOCTH. Kitaccupukanust XumMudeckoid TexHOJIOTHH. CHCTEMHBIM aHAIHU3 - METO
HCCJIEI0BAHUS  XMUMHUKO-TEXHOJOTUYECKON CcUCTeMbl. TOIMONOruss XUMHUKO-TEXHOJOTHMYECKHUX
cucteMm. CTpyKTypa, COCTaB, OCHOBHbIE 3JIeMeHThI U cBsizu XTC.

CocTrosiHue XMMUKO-TEXHOJIOTHYECKOM cucTeMbl. OCHOBHBIE MTOHATHUA U OIPEICICHUSI.
CgoiictBa XTC Kak CUCTEMBI.

[IpoGnembl sHEpro- W pecypcocOepekeHrs B XUMHUYECKOH TEXHOJOTHH, HEePTeXUMUH,
OMOTEXHOJIOTHH: YHEPrOEMKOCTh CYIIECTBYIOIINX TEXHOJIOIMUECKHUX MPOLECCOB B XMMHUYECKOM
U He(PTEeXUMHUYECKOW TEXHOJOTHHU, OMOTEXHOJOTHH; MYyTH JHEPro- M pecypcocOepexeHus Ha
Pa3IUYHBIX UEPAPXUUYECKUX YPOBHAX; POJb TEPMOIMHAMUYECKOTO TMOAXO0/]a B PEIICHUH 3ajad
HEPro- U pecypcocOepexeHuss B XMMUYECKOM mpousBojcTBe. lLlens sHepro- wu
pecypcocOepekeHusl.

ChIpbeBble M SHEPreTHYECKHE Pecypchl XHMHUYECKoro mpousBojcTBa. Knaccudukarus
CHIPbSI B XMMHYECKOW TMPOMBINUICHHOCTU. VICTOUHMKHU CHIPHEBBIX PECYPCOB IS XUMHUUYECKOU
MPOMBILIUIEHHOCTH: MPUPOJIHBIE MaTepUaibl, MONTYNPOAYKTHl U BTOPUYHOE ChIphE. TOIIMBHO-
sHepreTHyeckas 6aza XUMUYECKOW MPOMBIIIIIEHHOCTH.

Crpyxtypa sHeprokommiekca XTC. Knaccudukanus snepropecypcoB. DHepropecypesl u
notpeOHocts XTC B sHeprum. HMckomaemble W BO30OHOBISIEMBIE TPUPOJHBIE PECYPCHI.
[lepBuuHblE W BTOPUYHBIE JHEPrOpecypcbl B MPOMBINUIEHHOCTH. KoOIMYEeCTBO NEpPBUYHBIX
SHEPTOPECYpPCOB, MHUPOBAsl CTATHUCTHKAa WX M00BIYM W moTpedsenus. PecypcocOepexenue,
pecypcocOeperaromniasi TexHoJorus. Poiab M 3HaueHHe >HEpPro- M pecypcocOepexeHus. 3aKoH
OH3zarepa - «IPUHIKAI YKOHOMUU dHeprun». [lomydeHue TernmoBoit sHeprun. TemiooOMeHHUKH,
UX KJIacCUu(UKAIIUS.

Bropuunsie suepropecypcet (BOP). BozoOnomnsiemass »Heprus. Buapsl BTOpHYHBIX
HHEPropecypcoB - TOIUIMBHBIC, TEIUIOBBIE, H30BITOUHOTO AaBieHus. [loacucrema pexymnepanuu
BTOPUYHBIX dHEpropecypcoB (BOP), xommnekcHas yrwimmsainus Teriotel. Mcrounnku BOP -
MIPOMBILIUICHHBIE [T€YH, XUMHUECKHE peakTophl U Jip. HazHaueHue KOTI0B-yTUIN3aTOPOB.

B3auMoCBsI3p  TEXHOJOTWYECKHUX, DJHEPIEeTHYECKUX U DIKOJOTHYECKHUX AaCIIEKTOB B
MPOMBINUICHHBIX TeXHONOTHsIX. OO00OIIeHHbIe (PAKTOPHI TOBBIIICHHUSI YHEProOe30MacHOCTU
CTpaHBI.



OCHOBHBIC = HANpaBJICHUS  HHEPro- M pecypcocOepexeHus B  XUMHYECKOU
MPOMBINIIEHHOCTH. D(PQPEKTUBHOCTh HCIIOJIB30BAHUS MaTepuaibHbIX pecypcoB. [IpuHIUMIBI
co3naHusi OE30TXO/AHBIX, DHEPro- M pecypcocOeperaromux TEeXHOJIOrud. TeopeTndyeckue u
METO0JIOTUYECKHE OCHOBBI SHEPTO- U PECypcoCcOepeKeHHMsL.

OCHOBBI  TEPMOAMHAMHYECKOI0 aHaau3a. TepmMoaguHaMu4YecKHe TPHHIUIBI.
IIponsBoacTBo 3uTpONUH. IIpHYNHBI U CJICACTBHA YBEIHYCHHS JHTPOIIMH CHCTEM.

Tepmonnnamuka u ee metol. Cucrema u ee okpyxxeue. XTC kak TepMoarHaMU4ecKas
cucrema. Ilonarne o TepMOAMHAMUYECKOM Ipoliecce. AJITOPUTM MPUMEHEHHS] TEPMOAMHAMUKI
IIPU PELICHUM NPAKTHUECKUX 3a1ady. OCHOBHbIE IPUHLHUIIBI TEPMOAMHAMUKH, KOHLENTYAJIbHOE
3HAYEeHUE 3aKOHOB TEPMOJMHAMMKH, MX 3HAU€HHE [yl I[OHMMaHUS NpoOJEeMbl 3HEpro- u
pecypcocOepexeHusl.

OHTponusa. Mertonel pacyera OHHTPONMM BellecTBa. 3MeHeHume DSHTponuu B
HEOOpaTUMBIX Ipoleccax. DHTPOMUS M TEPMOJMHAMHUYECKas BeposTHOCTh. OOpatumMocTs U
npou3BoACTBO pabotTel. Ilorpebnenue sHepruM, «moTepsiHHas» padoTa U MPOU3BOJICTBO
sHTpomnuu. [lorepu mone3Hon paboThI CUCTEM.

3aBucumocTth (akropa KapHo or mnoaseneHHoil Teruorsl. IlpuumHbl M cieacTBus
yBEJNIMYEHUS SHTponuu cucreM. CKOpOCTh INPOU3BOJACTBA SHTPONUM KakK (PYHKUIMS IOTOKA
TEIUIOTHl U TEpMOJMHAMHUYecKas ONTHUMH3AlMsl MPOLECcCoB, obecrednBarolias paBHOMEPHOE
pacripenenenue IBUKYIIEH CHJIBI Mpolecca ¢ Leibio Haubonee 3(h(eKTuBHOroO ACHCTBUS NPH
3aJJaHHBIX OrpaHNYeHUsIX. Y paBHeHue [ ton-CTon0bl.

TepmonnHaMuyeckuii aHanu3 Te1000MeHHUKA. ONTUMAaIbHBIM TOTOK TEIIOTHI.

Tennorpancdopmaropsl. Ob6nactu ucnonab3oBaHus TpaHcpopmaropos Tema. [Tpuniun
paboThl  TEIUIOBBIX HACOCOB, MCIOJb30BaHHWE HHU3KOTeMmIeparypHoro temia. OleHka
3¢ (eKTUBHOCTH TEIUIOBOIO Hacoca.

Moayas 2. Onenka 3¢¢extuBHocTH ¢(yHkunonupoBanuss XTC Ha ocHoBe
TePMOAMHAMHYCCKHUX NPHUHIUIIOB AHAJIN3A.

JdKceprus. JKcepreTu4ecKnuii aHau3 IHeprodpPpekTHBHOCTH (YHKIMOHMPOBAHUA
XTC.

Dkceprust Kak Mepa pabotocrnocooHocTH. HepaBHOLIEHHOCTD Pa3IUYHBIX (HOPM IHEPIHH.
AHeprus 1 SHTPONHS KaK MEpbl HEYMOPAIOYHOCTH WM IIOTEPh. DKOHOMHUS HCTUHHAS U MHUMAs.
Okcepreruueckue norepu. Cienctsus 3akoHa I 'on-CtogoIbl.

Busl 1 cocTaBistomye 3KCEprun: HKCEPrus BEUIECTBA B 3aMKHYTOM 00beMe; dKCeprust
JTABJICHUSI; DKCEPTUsl MOTOKA paboyero Tesa; SKCeprusi CMEIIeHUs; pU3ndecKasi COCTaBISAIONIAs
DKCEPruu; JKCEPIUs TEIOBOTO MOTOKA; TEPMHUYECKAsl 3KCEPrHsl; DKCEPrusl BIAXKHOIO BO31yXa;
JKCEprusi U3Iy4YEHHs; XMMUYECKash COCTaBJSIOLIas SKCEpruM; CTaHJapTHas XHUMHUYEcKas
DKCEPrusl; XMMUYECKas COCTABIIAONIAs TOIIUB. [IpuMepsl pacueTa COCTaBIIAIOIINX SKCEPTUH.

DKcepreTUYecKuil MPUHIINI aHAIN3a YHEPrOTEXHOIOIMH. 3HAYEHUS SKCEPTUU SJIEMEHTOB
CHCTEMBl M CHCTEMBI B LIE€JIOM; COCOOBI M METOAMKHM pacyera SKCepruu. Y paBHEHHUs OanaHca
Macchl, SHEPrUM M DHHTPONMH. OHeprerudeckuii u okceprernueckuid ©Oamanc XTC.
Okcepreruueckue naumarpaMmbel ['paccmana u Illapryra - nmarpaMMbl IOTOKa SKCEPrUU.
DHepreTuyeckue M CMeIlaHHble auarpaMMbl. [Ipumepbl SHEpreTMUecKrx, 3KCEpreTHUECKux M
CMEIIAHHBIX JUarpaMM XHMHKO-TEXHOJIOTMUECKUX IPOLIECCOB M CHCTEM. OJKCEPreTHUECKUMN
aHanu3. OCHOBHBIE 3a/laydl SKCEPreTUYECKOro aHaiu3a. AJTOPUTM OSHEPreTHYEeCKoro U
JKCEPreTUYECKOro aHAIU30B.

DKCcepreTuyecKkue XapakTePUCTUKH TEXHOJOTHYECKHX IOTOKOB. OKCEPreTUYEeCcKue
kodduimenTsl noneznoro nedcteus — KIIJ| xumuko-TexHonmorumueckux mpomeccoB — KIT/]
XTII. ITpumeps! skceprernyeckor oneHkn XTI u pacuera sxceprernueckoro KIIJI: mpoueccos
TemI000MeHa, TpyO4yaToil meuyd, IIAXTHOTO peakTopa, TOPEeHHsl TOIUIMBA, XHUMHUYECKOTO
peakTopa, cymku. Okceprermdyeckuii KII/] mapoBo3aymiHOW KOHBEpCHMM METaHa, Mpoliecca
BTOPUYHOTO pU(OpPMHHra MeTaHa, y3la KoHBepcuu MeraHa. Okcepreruyeckuii KITJI XTC.
Tomonmornueckunii meton dkcepreTudyeckoro anaimmza XTC. DkcepreTHYecKkuidi MeEToJ B
cucteMHoM aHanuze XTC, oleHKa aJbTepHATHB HA OCHOBE aHAIM3a CTPYKTYPBI SHEPro3aTpar.



OKCepreTUUeCKuil aHajau3 CUCTEMBI B LIEJIOM Ha NIPUMEPE IBYXCTYIIEHUATOM KOHBEPCUU METaHA.
PexoMenpanyuy o NpUMEHEHUIO 3KCEPrUH, NOTEPh IKCEPIHU M IKCEPTeTUYECKOrO aHaJIN3a IIPU
PELICHUN MHXXCHEPHBIX XUMHUKO- TEXHOJIOTMYECKUX 3aa4.

Tepmodkonomuueckuii anaaus XTC.

[Tokazarenn  s¢pdexkTuBHOCTH  (YHKIMOHUPOBAHUS  COBPEMEHHBIX  XUMHUYECKHX
IPOU3BOACTB. TeXHOIOrn4eckre 1 YKOHOMUYECKUE KPUTEPUHU ONITUMU3ALIUY.

TepMO3KOHOMUYECKUI MPUHIMI aHajdu3a 3HEprorexHosnoruu u onrtumuzauun XTC.
Tononoruuecknii MeTo[ TEPMO3KOHOMHUYECKOTO aHaIn3a. TEepMOIKOHOMHUYECKHE KPUTEPUU
onTuMu3anyuu. MeToauka 5KCepreTH4eCKO TEXHUKO—3KOHOMHUYECKOW ONITUMU3ALINH.

OcHOBBI aHAIM3a W  ONTHMH3ALMU  JHEPrOTEXHOJOIMYECKHX  IIPOLECCOB
XMMHYECKOH TeXHOJIOrMHM Ha 0a3e HMHPOPMALNMOHHO-TEPMOJMHAMUYECKOI0 NPHHIUIA
aHaJIM3a.

Nudopmanus u mpouecc e€ mnepepadoTku. OCHOBHBIE ONpEAETCHUS, MOHATUS U
TEOpeTHYeCKHe MOoN0KeHUsl. OCHOBHBIE IOJIOKEHUS HH(OMALUMOHHO-TEPMOJANHAMHYECKOTO
merona aHanmmza XTC. Drambl mpeoOpa3oBaHUsl TEXHOJOTHYECKOTO IMOTOKA, XapaKTEPHCTUKU
uHpopmarnmonHoro nporecca. Madopmarnmonnsiit KIT/1.

AHaM3 THIIOBBIX MPOIECCOB XHUMHYeCKOW TexHonoruu. HWHdopmanmonnsni KII/
TUIOBBIX XUMHUKO-TEXHOJOTHUECKUX MporieccoB. PacueT MHPOPMALIMOHHBIX XapaKTEPUCTUK.

AHanu3 XUMHUKO-TEXHOJIOTHYECKUX CUCTEM Ha 0aze UH(POPMALIMOHHO-
TEPMOJIMHAMHUYECKOTO MPHUHLHKIIA aHanu3a. OpraHu30BaHHOCTh OOJBIIUX CUCTEM M METObI €€
oneHkd. Opranusanysi ONTUMAJIbHBIX SHeprocoeperaromux cxem. OnTUMaibHas OpraHU3aIus

SHepro3aMKHyThiX cucteM. Hubopmanumonnsii KIIJ[ cucrembl — Kputepuili CTpyKTYpHOMH
opranuzoBanHoctu XTC.
Moayas 3. Meroasl MaTeMaTH4eCKOro0 MNPOrpaMMHUPOBAHUS IJHEPro- M

pecypcocOeperaomux XuMHKO-TEXHOJIOTHYECKHX CHCTEM.

MeToabl HeJIMHEITHOT0 MPOTPAMMUPOBAHMS.

OO0mias 3amaya HEMMHEHHOTO TporpaMmMupoBaHus. OCHOBHBIC TIOHATHS U OMPEIETICHU,
0003HaYeHHs] U TEPMHUHOJIOTHUS TeOopuH onTtumuzanuu. Kinaccuduxaius MeTog0B ONTHMHU3ALNN
XTC. Ocnonbie 3Tansl ontumuzamuu XTC. OOmuit ananu3 3agaun ontuMuzaruu. OOmas
METOAMKa ONTUMHU3ALMOHHBIX Npoueayp. Onpenenenue Kkpurepus ontumuzanuu. Heooxonumsie
Y JOCTaTOYHBIE YCIOBHS ONITUMAIBHOCTH PELICHHUS.

MeTobl MOJTMHOMHUAIBHON (KBaJpaTUYHOI) MHTEpHOISILUU - MeTox [laysmna u MeToab
MOJIMHOMUAJIHOM anmpokcumanuu — meton JIpsugona- Ceena-Kemnu (meton JICK).

Metonbl MHoOroMepHoil Oe3ycnoBHoi ontummzanuu XTC, He wHCHOIB3yrOIIUE
IIPOU3BOHBIEC. XapaKTEPUCTUKA METOJOB HYJIEBOTO MOPsI/IKA - METOJOB ITOMCKA, IPEUMYLIECTBA
u HenocraTku. Meton Xyka —/xuBca. Meron Hennepa-Mupna (mouck no nedopMupyeMomy
MHOTOrpaHHUKY). Metoa PozenOpoka. MeTopl, HCTIONB3YIONMIUE COMPSDKCHHBIC HAIpaBICHUS,
Mmeron [laysmia.

Metonel  MHOromepHoi — OesycinoBHOM — ontumumzauumun  XTC,  ucnosb3yronme
npou3BojHble. OO0IIas XxapakTepUCTHKa METOJIOB IEPBOIO M BTOPOro nopsijika. JloCTOMHCTBA U
HENOCTAaTKU. ['panveHTHBIE METOABl C TOCTOSHHBIM M IIEPEMEHHBIM IIAaroM, METOJ
HaucKopenuero ciycka. Meron conpsbkeHHoro rpaauenta ®@nerdyepa-Pusca. Meroa HeroTona.
Metopl nepeMeHHo# MeTpuku, MeTo] JeBunona-dneruepa-Ilaysmna (I-D-11).

Metonel  mMHOromepHo — ontummzaumu  XTC  npu  HalIWuuM  OTpaHUYEHUI.
Knaccudukanus MeTonoB YCIOBHOM omnTUMU3alMu. MeTonasl mTpadHbIX (QYHKIMNA: METOMbI
BHEITHEW W BHYTPEHHEH TOYKH, KOMOMHHPOBAHHBIA METOJ|, METOJ MHOXHUTenei. Meton
CKOJIb341Iero gomycka. [IpoexkTuBHbIE MeTOIbI. MeToa NpOeKTUBHOrO TrpaaueHTta Posena.
Meroasl BO3MOXKHBIX HalpaBlIeHHH. MeTonabl ciaydallHOro moucka. Merox ¢ BO3BpPaToM IIpHU
HEy/Ia4yHOM I1are. MeTo MoBTOPSIFOLIErOCs CIIy4alHOIo MOMCKAa. MeTosa ciaydailHOro IOUCKa ¢
MIOCTOSIHHBIM PaJuycoM IIOMCKa U CIy4ailHBIMM HalpaBICHUSAMHU. AJaNTUBHBIN MeTox. Meron
KOMILJIEKCOB.

MHuoroxkpurepuajbHas ONTHMHU3ALUA.



IlocTanoBKa 3aJa4yM MHOIOKPUTEPHAIBHON ontuMusanuu. MHuoxectBo Ilapero. Merton
[JIaBHOTO Kputepusi. Meron BecoBbIX KoadduimeHToB. MeTos cripaBeauBOro KOMIPOMHUCCA.
Metox npuOImKeHHs K UACaTbHOMY PEIICHUI0. MeToI MOCIe0BaTeIbHBIX YCTYIIOK.

JdekoMIo3uIIMOHHbIE METOAbI U MEeTOAbI CTPYKTYpPHOI1 onTumuzauuu XTC.

[Ipsimbie gexommnosunonusie MeToabl XTC. MeTton 3akperieHus: nepeMeHHbIx. Metoj
“nen”. JleKOMIO3WUIIMOHHBIE METOABl HA OCHOBE HEOOXOAMMBIX YCIOBHH OINTHUMAIbHOCTH.
“Peanusyembiii” meron. “Hepeanusyemsbrii” meton. MeToasl CTPYKTYPHOM ONTHUMH3ALIUMU.
[Tpsimoit meTon. MeTon npeaenbHOM onTuMU3aimoHHoU cTpykTypsl (ITOC).

3akmouenue OOIasi METOAONOTHS PELICHHS 3a/ad SHEPro- M pecypcocOepeKeHHs.
O0630p OCHOBHBIX IMPOrpaMMHBIX MOZYJIEH U MPOIYKTOB, IPUMEHSEMBIX MPHU aHaJIN3e, pacyuere,
cCuUHTe3e, npoektupoBaHuun u ontumuzauuu XTC - sHepro- U pecypcocOeperarommx
IIPOU3BOJICTB.

4. O0beM y4eOHOH JUCHUIIJIMHBI

B 3aueTHBIX B akanem.

Bupl yue6HOM paboTh eIUHNIaX yacax
OO0mas TPyA0eMKOCTh TUCIUIIJIHHBI M0 Y4e0HOMY IJIAHY 3 108
Konrakrhas padora (KP): 1,3 48
Jlexuuu (Jlek) 0,4 16
[Tpaktnueckue 3austus (I13) 0,9 32
CamocrositesbHas padora (CP): 1,7 60
CaMocCTOsTeIbHOE N3YUCHUE PA3/IeTIOB TUCIUTUIMHBI 1,7 59.8
KonTtakTHas camocrositenpHast paborta 0.2
Bua konTpoJs: 3auer / 3K3aMeH - 3ader ¢
OIIEHKOM

B 3aueTHBIX B akanem.

Bunpl yueOHol paboThI eIMHHLIAX Jacax
O01masi TPy/10eMKOCTh THCHHUIIJIMHBI 10 YYeOHOMY IJIAHY 3 81
KonraktHas patdora (KP): 1,3 48
Jlexuuu (Jlek) 0,4 12
IMpaktuueckue 3austus (I13) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CaMoCTOsITENIbHOE U3YUYEHHUE PA3/AEIOB TUCIUIUIMHBI 1,7 44.85
KonTtakTHas camocrositenpHast paboTta 0.15
Buj konTpos: 3a4er / 3K3aMeH - 3aver ¢
OIICHKOM

AHHOTanus padoveil NporpaMmsl AUCHUIIMHBI «[[pUHOMIIBI MATEMAaTHYECKOTO
MOJIeJMPOBAHUS pecypcocheperaomux XuMUKO-TexHoJornyeckux cucrem» (b1.B.0/1.18)

1. Heau AUCHUIUIMHBI — HAy4YuTh OakalaBpoOB METOJaM MaTEeMaTHYECKOTO
MOJICIUPOBAHUS XUMHKO-TEXHOJIOTHYECKAX CHCTEM C HENPEPHIBHBIM, MEPUOJAMYECKUM U
KOMOMHHPOBAHHBIM PEeKUMaMHU pabOThl 000PYAOBaHUS, PEUICHUIO 3a7au pecypcocOeperaroien
OpraHU3aIMi XUMHKO-TEXHOJIOTHIECKUX CUCTEM.

2. B pe3yabrare M3YyYeHUM [UCHUIUIMHBI 00y4Yyawuuiics 10 NporpaMmme

0akajlaBpuaTa J10JIKeH:

o0sagars caenywumumu odmenpodeccnonanbubiMu (OIIK) komnereHuuamMm:

— CHOCOOHOCTHIO MCIOJIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCITUTUINH B
MpoPECCHOHAIBHON ~ JCSITEIPHOCTH, TPHUMEHSITh METOJbl MAaTeMAaTHYeCKOrO0 aHajiu3a |
MO/JICIIMPOBAHHUS, TEOPETUIECKOTO M IKCIIEpUMEHTaIbHOTO HccinenoBanus (OITK-2);

npopeccuonanbHbiMu (ITK) koMnerenuusimm:



— CIIOCOOHOCTBIO YYacTBOBAaTh B COBEPIICHCTBOBAHHH TEXHOJOTHYECKUX IMPOIIECCOB C
MO3UIMI HEPTo- U pecypcocOepekeHusl, MUHUMH3AIMN BO3JACUCTBUS Ha OKPYXKAIOIIYIO Cpeny
(I1K-2);

— CIIOCOOHOCTBIO MPUMEHSATH COBPEMEHHBIE METOJbl MCCIEAOBAHUS TEXHOJOTHUYECKHX
MPOLIECCOB M NPUPOAHBIX Cpel, MCHOJIb30BaTh KOMIIBIOTEPHBIE CpPEICTBA B HAy4HO-
uccienoBarenabckoit padore (I1K-14);

— CIIOCOOHOCTBIO MOJIEIHPOBATh HHEPro-
npomsbitieaaocta (ITK-16);

3uamo:

[IpuHUuMIBL, CXeMy U 3Tallbl MOJEIUPOBAHUS XUMUKO-TEXHOJIIOTMYECKUX CUCTEM, METOIbI
dbopMUPOBaHUS ¥ TIPEOOPA30BAHUS X CTATUYCCKUX U TUHAMUYECKUX MOJIENICH, aBTOMATH3aIluN
MOJEIIUPOBAHUS.

Ymemo:

[IpakTHueckn NPUMEHATh METOAbl MOJECIUPOBAHMS A pacyéra, aHaIM3a XUMHUKO-
TEXHOJIOTHYECKHUX CHCTEM, PEIICHUS 3a7ad PecypcocOepeKeHHUs.

Bnaoemy:

Merogamu mpUMEHEHHUSI CUCTEM aBTOMATU3UPOBAHHOT'O MOJICIIMPOBAHUS.

2. Kpartkoe coneprkanue JUCIUILTUHBL:

Meroponoruyeckue W TEOPETHUYECKHUE  MPUHIMUIIBI  MOACIUPOBAHUS  XUMHKO-
TEXHOJIOTMYECKUX CHUCTEM. MojaenupoBaHue Kak OCHOBHOM METOJ MCCIIEOBAaHUSA XUMHKO-
TeXHOJIOTHYEeCKuX  cucreM. [lpunmun  momenupyemoctd.  CHUCTeMHBIA — TOAXOA K
monenupoBanuto. Ctpykrypa Moxaenu. OOmias cxemMa MOJCIUPOBAHHS. ABTOMaTH3AIUSA
MojenupoBaHus. Mogenupyronme cucreMbl. CTpykTypa, cocTaB ©  (QYHKIUH. SI3BIKK
MOJEIUPOBaHUsA. MoAenupoBaHUEe XUMHUKO-TEXHOJOTMUYECKHX CHUCTEM C HENPEpPbIBHBIM
pexuMoM paboTel. CTPYKTYPHBIH aHAJIN3 XHUMHKO-TEXHOJIOTHYECKHX cucteM. [IpeoOpa3oBanue
CTPYKTYpHBIX cxeM. DopmupoBaHue u mnpeoOpa3zoBaHUs CTPYKTYPHBIX cxeM. JluHeapusaius
HEJIMHEWHBIX (DYHKIIMOHAIBHBIX ONEpaTopoB.  MoAenupoBaHWE XHUMHKO-TEXHOJOTHICCKHX
CUCTEM C MEPHUOJUYECKUM DPEKUMOM paboThl. MIMHUTAIMOHHO-aHAIUTUYECKOE MOJETUPOBAHUE
XUMHUKO-TEXHOJIOTUUeCKX cucteM Ha OBM. Acunxponneie woaenu. PopMupoBaHue
pacnucaHuid M ONTUMHU3AILMSA JUCHUIUIMHBI BBITYCKA MPOAYKIMU B KBa3UNapaJIeIbHBIX
pexuMax. AHAIUTHYECKOE M HWMUTAIMOHHOE MOJEIHUPOBAHUE CTOXACTUUYECKHX XHMHKO-
TEXHOJIOTMYECKUX cucteM Ha DBM.

U pecypcocOeperaroniye mnpouecchl B

4. O0beM y4eOHOM TUCIHUTIHHBI!

B 3auetHbix | B akanmem.
Bunsr yaeGHoit paboTh €AMHUIIAX qgacax
O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IIaHY 4 144
Kounrakthas patora (KP): 1,34 48
Jlexumnu (JIek) 0,67 24
IMpaktrueckue 3austus (I13) 0,67 24
CamocronTesannasi padora (CP): 1,66 60
CaMoCTOsITENIbHOE N3YUYEHUE PA3/AETIO0B TUCIUIUIMHBI 1,66 60
Bua xonTposs: 3auet / 3K3amMeH 1 36
JK3aMeH
KoHnrakTHas arrecranus 0,4
[ToaroroBka k 3K3amMeHy 35,6
B 3auetnbix | B acTpoHoMm.
Bunsr yaeGHoii paboTh eIMHHIIAX qacax
O01asi TPy10€eMKOCTh IMCHUMIUIHHBI 110 Y4eOHOMY IJIAHY 4 108




KonraktHas pa6ora (KP): 1,34 36
Jlexumu (Jlek) 0,67 18
[Tpaktuueckue 3ansatus (I13) 0,67 18
CamocrositesbHas padora (CP): 1,66 45
CamocTosTeIbHOC H3YUYCHHE PA3/ICTIOB TUCIIUILUIMHBI 1,66 45
Bup xouTpoJisi: 3a4er / 3k3amMeH 1 27
IK3aMeH
KonrakrHag arrecranus 0,3
IToaroroBka K ’3K3amMeHy 26,7

AHHOTanuUs padoyeil NPOrpaMMbl JUCHUILIMHBI «OCHOBbI KHOEPHETUKH U CHCTEMHOIO
aHaJM3a XMMHKO-TeXHoJiornyeckux npomeccos» (b1.B.0/1.19)

1. Heaun aucuumiavHbl — (GOPMHUPOBaHME OOIIEKYJIBTYPHBIX M MPOPECCHOHATBHBIX
KOMIIETEHIINN:

- BJIaJICHUE ILHPOKON 001el TOArOTOBKOM /JIsl peleHUs] IPAKTUYECKUX 3aad B 00J1acTU
aHaJIM3a U CUHTE3a XUMHUKO-TEXHOJIOTMUECKUX CUCTEM;

- CIIOCOOHOCTh NPUMEHSATH METOJbl M CpPEACTBA CUCTEMHOIO aHald3a IPU aHaIu3e
SKCIIEPUMEHTAIBHBIX JJaHHBIX, MOJEIMPOBAHUU U YIPABICHUM XHMHKO-TEXHOJIOIMYECKUMU
IpoLeccamMy, ONTUMH3AIUH, MPOTHO3UPOBAHUU CBOMCTB XUMHUKO-TEXHOJIOTMYECKUX CHCTEM,
CO31aHUH HOBBIX TEXHOJIOTUHM M TEXHOJOTUYECKHUX allaparoB.

2. B pe3yabraTe wu3y4YeHUsl IMCHMIUIMHBI oOyudawmmiicas 1o mnporpamme
0akaJjiaBpUaTa J10JIKeH:

obnanate caexyruumu oomenpodeccuonaaibubiMu (OIIK) komnereHuusIMM:

— CHOCOOHOCTBIO HCII0JIB30BaTh OCHOBHBIE 3aKOHbBI €CTECTBEHHOHAYYHbBIX AUCLUIUIMH B
npoeCCUOHATIBHON  AEATENbHOCTH, NPUMEHATh METOJbl MaTEeMAaTHYECKOro aHaiu3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M AKCIIepruMeHTanbHoro uccienosanus (OI1K-2);

npogeccuonanbubiMu (IIK) koMmnerenuusivm:

— CIIOCOOHOCTBIO  IUIAHUPOBATh  OKCIIEPUMEHTAJIbHBIE  HMCCIEAOBAaHUA, I0JIYy4aTh,
00pabaThIBaTh U aHATU3UPOBATH MONTydeHHBIE pe3ynbraThl ([TK-15);

— CHoCOOHOCTBIO MOJIEIMPOBAaTh JHEPro- M pecypcocOeperaronye IMpoLecchl B
npomeinuieHHocTd (ITK-16);

3namp:

OCHOBHBIE Pa3JieNibl KHOEPHETUKHM M CUCTEMHOI'0 aHaJIM3a XMMHUKO-TEXHOJOTMUECKUX MPOLIECCOB

TaKHe KaK:

— OCHOBHBIE IOHATHUS KNOEPHETHUKHY;

— CHCTEMHBIN MOJXO0 U OOILIECUCTEMHBIE CBOMCTBA U 3aKOHOMEPHOCTH;

— o0mas kinaccuduKaims CUCTEM;

— CTpaTerus aHajau3a U CHHTE3a XUMHKO-TEXHOJOTHUYECKUX CHUCTEM;

— METOJbI U CPEJCTBA MHTEHCU(DUKAIIMY XUMUKO-TEXHOJIOTHYECKUX MTPOLIECCOB, arperaToB U

— KOMIUIEKCOB.

Ymemos:

— CHUCTEMHO NOJXOAWUTh K MCCIEJOBAHUIO TPOILECCOB XMMHUYECKOM TEXHOJOTMH Ha 0aze
00LIECHCTEMHBIX 3aKOHOMEPHOCTEH;

— METOOUYECKM [MpaBWIBHO CTAaBUTh 3aJau4d  MCCIENOBAHMUS  OTIEIBHOIO  XMMMKO-
TEXHOJIOTUYECKOT0 Tpolecca KaK CIOKHOW (DU3MKO-XMMHUYECKOH CHCTEMBI, a XUMHKO-
TEXHOJIOTMYECKOI0 arperara — Kak 00J1bI110i XUMUKO-TEXHOJIOTUYECKOU CUCTEMBI.

Bnaoemp:

— METoJaMH KauyeCTBEHHOTO M KOJMYECTBEHHOIO aHall3a XUMHUKO-TEXHOJOTHYECKHX
MPOLIECCOB, METOJIaMHU ONITUMAJIBHOI'O CHHTE3a CTPYKTYPhI UCCIETYEMOro 00BEKTa,



— MeToJaMH  MICHTU(UKALWU  [apaMeTpoOB  MaTeMaTHUECKUX  MoJeled  XHMHKO-
TEXHOJIOTUYECKUX MPOLECCOB, METOJAaMU MHTCHCHU(UKALUU XHUMHKO-TEXHOJOTHUECKUX
IIPOLIECCOB.

3. Kpartkoe coaep:xaHue TUCHMILIUHBI:

Kpatkoe BBeneHME B UCTOPUIO  PAa3BUTHSL  CHCTEMHBIX  IIPEJICTaBJICHUU.
Bo3HMKHOBEHME M  pa3BUTHE CHCTEMHBIX IpeacraBieHud. CucTeMHBIE MOAXOA W
00IIIeCUCTEeMHBIE CBOMCTBA M 3aKOHOMepHOCTH. OOmiee MOHSATHE CUCTEMBI M €€ CBOMCTBA:
LEJIOCTHOCTY W WIEHHMMOCTH;  CBSI3HOCTH;  OMEPPKEHTHOCTH,  OpPraHM30BaHHOCTH,
CYIIECTBOBaHUS >KM3HEHHOro mukia. CTpykTypa W ¢yHKUMH cucTeMbl. CHCTEMOJIOTHS.
Onucremonorus. Knaccugpukanus cucreM. Mepapxus 3MuCTEMOIOTHYECKUX YPOBHEH CUCTEM.
Hcxonnele cucrempl. Cucrembl naHHbIX. llopoxkpatomue cucreMbl. CTpyKTypHpOBaHHbBIE
cucTeMbl. MetacucreMsl. Y HUBEpPCAIIBHBIN pelaTeilb CUCTEMHBIX 3a1a4. OU3HKO-XUMUYECKHUE
cuctemsl (PXC). KauectBennoe onpenenenne ®XC. duarpamma cBsazu @XC ¢ MUKpOMUPOM
u MmakpomupoM. Knaccudukanus arperaTHbIX COCTOSIHMM BelleCcTBAa M (PM3UKO-XUMHUYECKUX
npeBpameHuid. [Tonarus snementa, cBs3u, cTpykTypsl @XC. MaTematnueckas (popManinzanus
OXC. Texnonoruueckuii, (yHKIUOHATbHBIA M MOAYIbHBINA omneparop DPXC. Tabnuua
MIPUMEPOB. pa3InyHbIX TUNOB onepaTopoB O XC. Xumuko-texHosnornueckue cuctemsl (XTC).
YPOBHH HepapXuu CTPYKTYpbI XTC. JlexomMno3uuusi 10 TOPU3OHTAIM U 110 BEPTHKAIH
ctpykTyppl XTC. Meroabpl KaueCTBEHHOTO aHajdu3a XHUMHUKO-TEXHOJIOIMUYECKHUX CHUCTEM.
JlmarpaMmbl B3aMMHBIX BIUSHHUNA (PU3UKO-XMMUYECKHUX SIBJICHUN: siBlieHHUs 1 - 8 — r0 ypoBHEU
nepapxun @XC. JleTepMUHUPOBAaHHBIE U CTOXAaCTUYECKHE METOJIbI MaTEMaTHYECKOIO OIUca-
Hust ®XC. Meroabl cuHTe3a CTPYKTYpHl (yHKIHOHaIBEHOTO oreparopa OXC. Meroas!
CHUHTE3a TUIIA «YEPHOrO sIIMKa». JleIyKTUBHBIE METOJbl CHHTE3A. brouHblil npUHLAI
CHHTE3a CTPYKTYpbl (QpyHKIMOHaNpHOTO omepatopa OXC. Wnentudukanus nmapamMeTpoB
¢ynkunonansHoro oneparopa ®XC. Metoabl HHTEHCU(DUKAUN XMMUKO-TEXHOJIOIMUECKHX
poueccoB.  PeXMMHO-TEXHOJIOTMYECKHE  METO/Abl  HMHTEHCHU(UKaUuu.  AmNmaparypHo-
KOHCTpYKTUBHBIe ~ MeTonbl  MHTeHcu(ukaumu  XTC.  Ilpumepbl  MHTEHCHUpHUKALUU
TEIUIOOOMEHHOTO ~ ammapara, MacCOOOMEHHOIO —ammapara, Ta30KHAKOCTHOTO —peaKTopa.
Opranuzanus penukinoB Uit uHTeHcuukanuu XTC. AxkycTudyeckue MeTO/bl WHTEHCHU-
¢bukanuu. DneKTpOMarHuTHbIE METOBbI MHTEHCU(PHUKALUH. CamMoB030yXk/1€HNE
pPE30HAHCHBIX BHOpaluii B Ta30kKMIKOCTHBIX cpefax. Vcrmonb3oBaHME ONTHYECKUX
BO3JICHCTBUN, WOHU3UPYIOUIMX H3Iy4YEHUH, BUXPEBOro ciosi (EeppOMArHUTHBIX YACTHII.
IIporpaMMHO-1LI€NIEBBIE CUCTEMBI NIPUHATHA petieHui. Llens, nuio, NpruHUMAaroILEee peleHue,
albTepHATUBHbIE BapUaHThl PELICHUs, KpUTEpUil BbIOOpa, MaTeMaTHYecKasi MOJIEb LIE€JIeBOM
CUCTEMbI NpHUHATHS pemeHuil. llpuHATHE pelmeHuii B yCIOBMSX ONPENEICHHOCTH, PUCKA,
HeomnpeeneHHocTH. ['umore3a aHTaroHM3Ma B TNPUHATHM  PELIEHUM B yCIOBHSX
HeomnpeaeneHHocTH. biok - cxema cucremHoro aHanu3a @XC kak B3aUMOJEHCTBUE JIBYX
CUCTEM: IIPU YUHHO - CJIEJCTBEHHOW CHUCTEMbI U MPOTPaMMHO-LIEIEBONH CHUCTEMbI MPHUHSITHS
pemieHuif. JluccumaTUBHBIE CTPYKTYphl M CHUCTeMBI camoopranuzanuu. OO06o00ueHHas
JUCCUNATUBHAS (YHKIMS (PU3MKO-XMMHUECKOl cucteMbl. Kinaccuduxanus ABMKYIIUX CUIT U
notokoB ®XC. [punuun Kropu m Onzarepa B JIMHEHHONH TEpMOAMHAMHUKE HEOOpPAaTHUMBbIX
MpoLeccoB. 3aKOHbl HEJIMHEHHOW IMHAMHMKM HEOOpaTUMBIX mporeccoB. CUHEpreTHka Hu
3aKOHBI CAMOOPraHU3aL1H.

4. O0beM y4eOHOH JUCIHIINHBI

B 3aueTHBIX B akagem.
Bunpr yue6HOM paboTh €IMHULIaX yacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 108
Kounraktnas pa6ora (KP): 1,2 48
Jlextuu (Jlek) 0,4 16
[paktuueckue 3austus (I13) 0,8 32
CamocrositesbHas padora (CP): 1,8 60




CamocTosiTeTbHOC H3YUYCHHUE PA3/ICTIOB TUCIIUTUIMHBI 1,8 59,8
KonTaktHas camocrositensHas pabora 0,2
Bua koHTpOJIA: 3a4eT / IK3aMeH - 3auer
C OIleHKOIi
B 3auetHbix | B actpoHOM.
Bupl yue6HOM paboTh eIMHNIaX gacax
OO01asi TPy10eMKOCTh JMCUMILUIMHBI 10 Y4e0HOMY IJIAHY 3 81
KonrakrHas pa6ora (KP): 1,2 36
Jlexuunu (Jlek) 0,4 12
[Tpaxtrueckue 3ansatus (113) 0,8 24
CamocrositesbHas padora (CP): 1,8 45
CamocTosTeIbHOEC H3YUYCHHE PA3/ICTIOB TUCIIUIUIMHBI 1,8 44,85
KonTaktHas camocrositensHas pabora 0,15
Buj koHTpoJIsi: 3a4eT / IK3aMeH - 3aver
C OLICHKOM

AHHOTAIUs padoyeil MporpaMMbl TMCHHILIMHBI «MaTepuajoBeeHne I XAMAYECKUX
npoussoacTe» (b1.B.0/1.20)

Heab aMCHUIUIMHBI -  TPUOOpETEHHE CTYACHTAMH 3HAaHUH, HEOOXOIUMBIX ISt
CaMOCTOSITENILHOTO PEIICHUs BOIPOCOB, CBSI3aHHBIX C BEIOOPOM MaTepUajoB i 000pYyI10BaHUS
XUMHYECKHX MPOHM3BOJICTB C YUETOM YCJOBHUN AKCIUTyaTallMH, a TAaKKe C MO3ULUN SHEPro- M
pecypcocOepexeHusl.

2. B pe3yiabTare H3y4eHUs JUCHHUIJIMHBI CTYEHT J0JI2KeH:

Oénaoams cnenyromumu obmenpodeccuonansubiMu (OIIK) u mpodeccnonanbHbIMU
(ITK) xoMmneTeHIUsAMU:

- CIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JAUCIUIUIUH B
npoeCCHOHATBPHON  JEATENbHOCTH, NPUMEHSITh METOJbl MAaTEeMAaTHYECKOrO aHalu3a H
MO/ICIIUPOBaHHMsI, TECOPETUIECKOTO U IKCIepUMeHTanbHOro uccienaoBanus (OITK-2);

- CIIOCOOHOCTBIO y4acTBOBaTh B COBEPIICHCTBOBAHMH TEXHOJIOTMYECKHX IMPOIECCOB C
MO3UILIMI 3HEPro- U pecypcocOepekeHusl, MUHUMU3aluU BO3IEHCTBHSI HAa OKPYXKAIOIIYIO Cpeay
(IIK-2);

- CIIOCOOHOCTBIO  HCIIOJIb30BaTh ~ HOPMATHBHBIE  JIOKYMEHTBHI IO  KadecTBY,
CTaHaapTU3aIMu U cepTudukanyu npoayktoB u uzaenuii (I1K-4);

- TOTOBHOCTbIO OOOCHOBBIBATh KOHKPETHBIE TEXHHUECKHE PEIICHUs MpU pa3padoTke
TEXHOJIOTUIECKUX MPOIIECCOB; BEIOMPATh TEXHUUECKUE CPEJCTBA M TEXHOJIOTHUH, HAIIPABICHHbIC
Ha MHUHHMH3AIIMIO aHTPOIIOTEHHOTO BO3/IeiicTBHs Ha OKpyxkarouryio cpeny (ITK-5);
3namo:

KJ1acCU(UKALUIO, CTPYKTYpPY, COCTaB U CBOWCTBA MAaTEpUAJIOB;

MapKUPOBKY MaTepUaIOB MO POCCHICKIM M MEXIyHAPOJIHBIM CTaHIApTaM;

OCHOBBI KOPPO3UHU METAIIJIOB, IPUHIIUIIBI U METOJIbI 3aIUTHI OT KOPPO3UH;

OCHOBHBIE KOHCTPYKIIMOHHBIE U (DYHKIMOHAIBHBIE MaTepHallbl, MpPUMEHSEMbIE B
XUMHUYECKON TEXHOJIOTUM M XMMHYECKOM amapaTocTPpOeHUH, KOHTPOJIb MaTepPHUajIoB C MO3UIUHA
DHEPTO- U pecypcocOepekeH s TP UX MepepadoTKe;

Ymemo:

aHATM3UPOBATh (PU3UKO-XMMHUYECKHE M MEXaHWYECKHE CBOWCTBA MaTepUalioB, WX
KOPPO3HOHHYIO CTOMKOCTh M TEXHOJIOTHYHOCTH;

palnMoHaIbHO MOA00paTh KOHCTPYKLMOHHBIM Marepuan Uil XUMHKO-TEXHOJIOTHYECKOTO
npoIiecca ¢ y4eTOM METO/IOB 3aIIUTHI OT BO3MOXKHOTO BO3/ICHCTBHS TEXHOJIOTHUECKON CPEIbI.
Bnaoemp:



MIPOCTEUIIMMHU OIIEPALUsIMU OIIPENEICHUs CBOWCTB MATEPUAIIOB.

3. Kpartkoe cogep:xanue JTUCUMIIHHbBI

MarepuanoBeneHre Kak Hayka: LETd, 3aJayd M 3HAYCHUE JUCLMIUIMHBIL. 3HauyeHUE
MaTEpUajoB B Pa3BUTHM XUMHMKO-TEXHOJOTMYECKMX IIPOLECCOB C IIO3ULUN DHEPro- Hu
pecypcocOepekeHrs], MUHIMHU3aIlul BO3ICHCTBUS Ha OKPY>KAIOLIYIO CPEy.

OcHOBHBIE NOHATHS O CTPOEHUH, CTPYKType M CBOMCTBaxX MarepuayloB. MeTonsl
U3YYEHHUS CTPYKTYPbI U CBOMCTB MaTepHaOB.

OU3NKO-XUMHUYECKHUE OCHOBBI MaTEPHUATIOBEICHUS.

OcHoBBI Teopuu cIIaBoB. J{MarpaMMbl COCTOSIHUS CILIaBOB. T€pMHUHBI U OINpEAEICHUS.
JunarpaMmMbl — «cOCTaB-cBOMCTBO». Pa30BbIN COCTAaB CILJIABOB. 3aBUCUMOCTh MEK/y CBOMCTBaMU
CIUIaBOB M TUIIOM auarpammsl coctosinus. [Ipasuio H.C. Kypnakoga.

Mertanmnndeckne MaTepHabl.

XKenezo u craBsl Ha ero ocHoBe. CTalny M YyT'yHBI, UX CBOMCTBA, 00JIaCTh IPUMEHEHUS,
MapKUPOBKA.

JlmarpaMmMbl  COCTOSIHUSI JKelle30-IIeMEHTHT. KOMITOHEHTh, (a3bl M CTPYKTYpHBIC
COCTaBJIAIOLIME CTaJIel U OebIX YyTyHOB.

Brusaue Tepmuueckoil oOpabOTKM Ha MeXaHWYecKue cBoiicTBa cranu. dusmyeckue
OCHOBBI XUMHUKO-TEPMUYECKOI 00pabOTKH.

[[BeTHBIE METaAJIIBI U CILIaBbl Ha UX OCHOBE. OOIIas XapaKTepUCTUKA U KilaccuuKaius
CILIABOB.

OcHOBBI KOppO3UM METAIUIOB. | [pUHIINIIBI U METO/IBI 3AILUTHI OT KOPPO3HH.

XuMuyeckass Kopposus. OleKTpoxumuyeckas kopposusa. Kopposuss wmeramioB B
YCIOBUAX  TEXHOJOTMYECKMX Cpel XHMHUYECKHMX Ipou3BoACTB. Koppo3noHHOCTOMKHE
METAJIIMYECKUE MaTEPUaJIbL.

Matepuansl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX cOoeMHEHUN. OCHOBHBIE Pa3HOBUIHOCTH
IIPOMBIIIIEHHBIX [TOJINMEPOB U IJIACTMAcCC.

Pe3unbl 00111€r0 Ha3HAUEHMS], CLIELIMAIbHbIE PE3UHBI U 00JIACTH UX TPUMEHEHHUS.

Jlakokpacounbie marepuainsl (JIKM). OcuoBubie Busbl JIKM. Kpacku, 1aku, TpyHTOBKa,
LINATIEBKA.

Kepamunueckue Mmarepuainbl. KOHCTpyKIIMOHHAS, HHCTPYMEHTAJIbHAs M TEXHUYECKAs
kepamuka. Heoprannueckoe crekio. Kinaccugukarus crekos o Ha3HAYSHUIO U 00JIacTH
npumenenus. Curamisl. ['padut. AcOect. CBoiicTBa 1 00JaCTH IPUMEHEHHUS.

CmazouHsble Macia, INIACTUYECKUE CMA3KH, TBEPJbIE CMa30uHble MaTepuansl. CMa30uHO-
OXJIXKJAIOLINE KUIKOCTH.

JIpeBecHbIE MaTepHabl.

Komnosummonnsie wmarepuansl (KM). OOmas xapakTepucTHKa KOMIO3HIIMOHHBIX
matepuanoB. [ucnepcHo-ympouennsie KM, cmoucteie KM,  Bonoknucteie  KM.
Komno3sumnmonHnele Marepuajibl Ha MeTalIMdecko M Hemeramimdecko ocHoBe. CAII
(crieueHHBIE  AIOMUHUEBBIE TMOpOIIKHM). Kepamuueckne KOMIIO3UIIMOHHBIE MaTepHabl.
['uOpuiHbIE KOMITIO3UIIMOHHBIE MATEPHAIIBI.

OKOHOMUYECKH 000CHOBAHHBIM BEIOOP MaTepHasoB JJisi KOHKPETHBIX LeJeH.

Bb160p KOHCTPYKIIMOHHBIX MaTepUajoB Jjsi 000pyHOBaHUS MPOU3BOJCTB XUMHUYECKON
OPOMBIIIICHHOCTH, He(PTEeXUMHUM M  OHMOTEXHOJIOTMH.  DKOJOTUYECKHE, HHEepro- H
pecypcocOeperaroniye aclekTbl MaTepHaloBEACHHSI U 3alIUThl METAIIJIOB OT KOPPO3HH.

4. O0beM y4eOHOH JUCHUIJIMHBI

B 3aueTHEBIX B akanem.
Bupl yueOHOM paboThI eIMHUIIAX Jacax
OO0masi TpyA0eMKOCTh TUCIUIIJIHHBI M0 Y4eOHOMY 3 108
JIAHY
KonraktHas pa6ora (KP): 1,3 48
Jlexruu (JIek) 0,9 32
[Tpaktuueckue 3ansatus (I113) 0,4 16




CamocrositesibHas padora (CP): 1,7 60
Pedepar 0,6 20
KoHnrtakTHas camocTosTenbpHas pabora 11 0,2
CamocTosATeNbHOE U3YUYEeHUE Pa3/ieoB AUCHUILUINHBI ’ 39,8
Bua KoHTpOJIA: 3a4eT / IK3aMeH 3ayer
B 3auernbix | B actp.
Buer yaeOHoM paboThI eUHALIaX yacax
OO0masi Tpy10eMKOCTb JMCHUILIUHBI 110 Y4eOHOMY 3 81
TUIAHY

Konrakunas pa6ora (KP): 1,3 36
Jlexumu (Jlek) 0,9 24
[Tpaktuueckue 3ausarus (I113) 0,4 12
CamocrositesibHas padora (CP): 1,7 45
Pedepar 0,6 15
KonTaktHas camocrositenbHas pabora 11 0,15
CaMoCTOsITeIbHOE U3YUCHHE Pa3/ie]IOB TUCIUILINHBI ' 29,85
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4er

AHHOTanus padouyeil nporpaMMsl JMCHMILIMHBI «Pelienne KpaeBbIxX 3a1a4 U
onepanMoOHHOE HCYHUCIEeHHEe B OCHOBHBIX NPOLECCAX XMMHYECKUX NPOU3BOJCTB H
xumMnyeckoi kuoepuernke» (61.B.0/1.21)

1. Heuau u 32724y AMCHUTLUIMHBI
Heabo nucuMnIMHbI sBiIseTCs (GOPMUPOBAHUE Yy CTYIEHTOB CHUCTEMBbI OCHOBHBIX
MOHATHUH, UCTIONB3YEMBIX IS TOCTPOCHUS BAKHEHIINX MaTEeMaTHYECKUX MOJENCH, U yMEHUs
MCIOJIb30BaTh MAaTEMAaTUYECKUE METOIbI JJIs1 OMMCAHUS PA3IMYHBIX MTPOIECCOB.
2. TpeGoBanus K pe3yjbTaTaM OCBOECHHS TUCHUIIUHBI
W3yuenne kypca PemieHue KpaeBbIX 3a/ad U ONEPAMOHHOE HCUYHUCIEHHE MpU
MOATOTOBKE OakayiaBpoB 1o HanpasiieHnto 18.03.02 Duepro- u pecypcocOeperaromume mpoecchl
B XMMUYECKOH TEXHOJIOIWH, HePTeXUMUU 1 OMOTEXHOJIOTUH, Npodpmib «OCHOBHbBIE MPOLECCHI
XUMHYECKHX TIPOM3BOJCTB M XUMHUYECKash KHOEpHETHKa» CIOCOOCTBYET NPHOOPETESHHIO
CJIEAYIOUIMX KOMITETEHIIUHI:
Obwenpogeccuonanvhule:
CHOCOOHOCTh ~ MCIONIb30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAyYHBIX JUCHMIUIMH B
npoeCCHOHATPHON  JEATENbHOCTH, NPUMEHSITh METOJIbl MaTeMAaTHYEeCKOTO aHalu3a |
MO/ICIIUPOBaHHMsI, TECOPETUIECKOTO U dKCIepUMeHTaIbHOTrO nccaenoBanus (OI1K-2);
CIOCOOHOCTh  HICIIONIb30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI ISl TTOHMMAaHUS
OKpYy»arorero Mupa u sieienuii mpupoasl (OI1K-3).
Ipogpeccuonanvuvie:
TOTOBHOCTh ~ M3y4aTh  HAayYHO-TEXHHYECKYI0  HH(POpPMAlMIO,  aHAIU3HPOBATH
OTEYECTBEHHBIH U 3apyOeKHBIN OMBIT 0 TeMaTHke uccienoBanuii (ITK-13).
3. B pesynbrare uzyueHus JUCHMIUIMHBI CTYJCHT JOJDKEH:
3HATh:
—  OCHOBBI i QepeHIaIbHOr0 M MHTErpaIbHOTO HCYMCIEHUs, AuddepeHnnanbHbIX
YpaBHEHM, TEOPUU BEPOSITHOCTEH 1 MaTEMaTHUYECKON CTaTUCTUKH;
MaTeMaTHUECKUEe TEOPHH M METOMBI, JIeKAIIUe B OCHOBE ITOCTPOCHHUS MaTeMaTHYECKUX
MOJCICH;
OCHOBBI IPUMEHEHHUSI MATEMAaTHYECKUX MO/JIEJIeH 1 METO/IOB.
yMeTh:
— BBIOMPATh MaTeMaTHYECKUE METO/IbI, IIPUTOIHBIC ISl PEIICHUS] KOHKPETHOH 3a/1a4H;



—  HCIIOJIb30BaTh MAaTEMAaTHYECKHUE IOHATHUS, METOAbl M MOJENU JAJs ONMUCAHHS pa3IMYHBIX
IPOLIECCOB;

— BBISIBIIITH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, JIEXKAIIHE B OCHOBE KOHKPETHBIX MPOLIECCOB;

- MCIIOJIb30BAaTh OCHOBHBIE METO[bl CTATUCTUYECKON 00pabOTKH TaHHBIX;

— MPUMEHSATh MaTEMAaTUYECKHUE 3HAHHSI HA MEXKIUCIUIIMHAPHOM YPOBHE.

BJIa/I€Th:

- OCHOBaMH (pyHJaMEHTAJIbHBIX MaTEMAaTHYECKUX TEOPUH M HABBIKAMH HCIIOJIb30BAHHS
MaTeMaTUYECKOro anmapaTra;

—  METOJIaMH CTaTHCTUYECKOi 00paboTKH nHpOpMALIHH.

4.  Kparkoe conepkaHue JUCLUIUIMHBL:
5 CEMECTP

1. Paab1 @ypbe.

[lepuonuueckne ¢GYHKIMM ©W WX CBOHCTBA. OpPTOTOHAIBHOCTH TPUTOHOMETPHUECKOM
cucreMbl GyHKIMA Ha oTpe3ke [-1;1]. Tpuronomerpuueckuit psaa u psan Oypee. Psan Oypbe mis
Hernepuoanuecko ¢QyHkuuu. Pasnoxkenune B psng DPypbe UYETHBIX M HEYETHBIX (YHKIWH.
["apmonnueckuit ananus. [IpeobpazoBanue Oypoe.

2. uddepennunanbubie ypaBHEHNS B YaCTHBIX MTPOU3BOIHBIX IIEPBOTO MOPSAKA.

Juddepenunanbable ypaBHEHHSI B YACTHBIX TPOU3BOAHBIX: OCHOBHBIE NOHATUS. JIMHElHbIe
g depeHIraIbHble YpaBHEHHS B YACTHBIX MPOU3BOAHBIX |-r0 mopsiaka.

3. luddepennnanbubie ypaBHEHHUS B YACTHBIX TPOM3BOIHBIX BTOPOI'O MOPSIKA.

Knaccugukanus nuHelHbIX nudQepeHnanbHbIX ypaBHEeHHH 2-To mopsaka. [lpuBenenue
YpaBHEHMH K KaHOHMYECKOMY BUIYy. DPU3MYECKUN CMBICH JUHEHHBIX Iu(QepeHnaIbHbIX
ypaBHEHUH 2-r0 nopsiika. OCHOBBI MaTEMATHUYECKOI'O MOJIEIMPOBAHUS IPUPOIHBIX IPOLECCOB.
3agaua Komm pans ypaBHeHus rumnepbonuyeckoro tuma. Pusuyeckas M reoMeTpuyecKas
MHTEpIIpETalUs METO/1a XapakTepucTuK. CMelIanHas 3a/1a4a JUisl ypaBHEHUH runepOoInyecKoro
U 11apaboJInYecKoro TUIOB, ee puznueckuit cMpicia. Meton @ypbe peleHns cMelaHHon 3ajauu
JUIsl ypaBHEeHMs rumepOosinyeckoro tuma. Meton @ypbe penieHHs CMEIIaHHOW 3ajaud Juis
ypaBHEHMsI MapabOJMUECKOro TUMA. YPaBHEHUS OSIUIMITHYECKOro Tuma. [‘apMoHudeckue
(GYHKIIMM U UX CBOWCTBA. PelieHne KkpaeBbIX 3aau.

4. 3akmouenue. Mcnonp30BaHNE MATEMAaTUYECKUX METO/IOB B IPAKTHUECKOH 1€ATEIBHOCTH.

4. O0beM yueOHOil TUCIHIIIHHbI

Bcero 5 cemecTp
Buabl yueOHoi1 padboThI 3a4. exa./ 3a4. exa./
aK.yac aK.yac
O01mas Tpya10eMKOCTh JTUCHHIJIMHBI 0 Y4eOHOMY /72 2/72
ILUIAHY
KonrakThas padora (KP): 0,89/32 0,89/32
Jlexiuu (JIek) 0,445/16 0,445/16
[Mpaktuueckue 3austus (I13) 0,445/16 0,445/16
CamocrosiTeabHas padora (CP): 1,11/40
CaMOCTOSATEIbHOE U3YUICHHE PA3/ICIIOB UCITUTITHHBI 1.11/40 30.8
KoHnTakTHas camocTosTenbHas paboTa 0.2
Bux KoOHTpOJISI: IK3aMeH/3a4eT 3auer

Bcero 5 cemecTp




Buabi yueOHoii padboThl 3ad4. ex./ 3ad4. ex./
acTp.uac acTp.uac
O01mas Tpy10eMKOCTh JTUCHHUILIMHBI 10 Y4eOHOMY 2/54 2/54
IJIaHY
KonrakTtnas padora (KP): 0,89/24 0,89/24
Jlexuuu (JIek) 0,445/12 0,445/12
[Tpaktuyeckue 3ansatus (I13) 0,445/12 0,445/12
CamocrosTeabHas padora (CP): 1,11/30
CamocTosTeIbHOE U3YUCHUE PA3/IC/IOB TUCIIUILIHHBI 1.11/30 29 85
KonrakTHas camocTosTelbHas pabora 0.15
Bu KOHTPOJISI: 3K3aMeH/3a4eT 3aver

AHHOTAIMA padoyeii MPOrpaMMbl JUCHHUILIHHBI «OCHOBBI TEXHHYECKOTO PEryJIHPOBAHUS
U ynpasienusi kauecrsom» (51.B.0/1.22)

1. Heablo u3yyeHHs Kypca TEXHUUYECKOTO PETyIUPOBAHUS SBISIETCS TMOJIYyYCHUE
MarucTpaHTOM 3HAaHMM B O0JIACTH TEXHUYECKOTO PETYIMPOBAHMS: H3yYE€HHE HOPMATHUBHO-
TEXHUUYECKOM 0a3bl CTaHIapTU3AIMH, METOJIOB TEXHUYECKOIO PEryJlMpOBaHUs, MPABUI
AKKpPETUTAIMH, SKCIIEPTH3BI, CIOCOOOB OIIEHKH COOTBETCTBUS, U3YUYCHHE BOIIPOCOB 0€30I1aCHOTO
oOpallieHus: IPOAYKIIMH C YYETOM pUCKa MIPUYMHEHUS BpeAa OT OMACHBIX CBOWCTB MPOIYKIIMH.

2. B pe3yabTaTe M3y4eHus1 IMCUMILUIMHBI 0aKAJIaBP J0JIKEH:

OBJIAJIeTh caeAyImUMHU 001eKyabTypHbIMHE (OK) koMnereHuusaMu:

— CIIOCOOHOCTBIO HMCIIOJIB30BATh OCHOBBI IKOHOMHUYECCKUX 3HAHHH B Pa3IUYHBIX chepax
xu3HenesrensHoctu (OK-3);

— CHOCOOHOCTBIO HCITOJIB30BaTh OCHOBBI IPABOBBIX 3HAHWK B paslW4yHBIX chepax
xusnenestensaoctu (OK-4);

oBJIafeTh ciaeayrmmumu npogpeccuonanbHbiMu (IIK) komnereHuusivu:

— CIIOCOOHOCTBIO  HCIMOJNB30BaTh  HOPMATHBHBIE  JOKYMEHTBI MO  KayecTBY,
CTaHJapTU3AIMU U cepTH(UKaIK TpoaykToB U uznenuit (ITK-4);

3namo:

— 3aKOHOJATE/bHbIE M HOPMATHUBHO IPABOBBIE aKThl, METOAMYECKUE MaTepUalbl IO
TEXHUYECKOMY PETryIUPOBAHUIO;

— TMEPCHEeKTUBbI TEXHHUUYECKOTO Pa3BUTHS U OCOOCHHOCTH JAEATEIbHOCTH OpPTaHU3AIIHA,
KOMIIETEHTHBIX Ha 3aKOHOJIaTEIHHO-TIPABOBON OCHOBE B 00JIACTH TEXHUYECKOTO PETYINPOBAHMUS,

— OCHOBBI TEXHHYECKOTO PEryJIUpPOBAHUS;

Ymemn:

— MPUMEHSATh METOJAbl U TPUHIUIBI CTaHAAPTH3AIMKM TMpH pa3paboTKe CTAaHAApTOB U
JPYTrUX HOPMATUBHBIX TOKYMEHTOB;

— TPOBOJUTH TOJTBEPKICHHE COOTBETCTBUS TNPOIYKIIMH, TMPOIECCOB H  YCIYyT
MIPEABSIBISIEMBIM TPEOOBAHUSIM;

— MOPUMEHSTh METO/Ibl KOHTPOJIS U YIIPABIIEHUS Kau€CTBOM,;

— aHaJIM3WpOBaTh JAHHBIE O KAYECTBE MPOIYKIIUU U OMPEIEsITh MPUIUHBI Opaka.

— HCTOJIb30BaTh KOMITBIOTEPHBIC TEXHOJIOTHH IS TUIAHUPOBAHUS M TIPOBENIEHUS paboT
M0 TEXHUYECKOMY PETYJIHPOBAHHUIO.

Bnaoemo:

— HaBBIKaMU KCIIOIh30BaHUSI OCHOBHBIX HHCTPYMEHTOB YITPABIEHHUS KAa4eCTBOM;

— HaBbIKaMU OQOPMIICHUS PE3yJbTaTOB HCHBITAHUN W TPUHITHS COOTBETCTBYIOIIUX
penieHui;



— HaBBIKaMU 0(OPMIICHUS HOPMATUBHO-TEXHUYECKON JOKYMEHTAIINH

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

Moayas 1 Beenenue. Poilb 1 MECTO TEXHUYECKOTO PETYIMPOBAHUS B OOMICH cHCTEME
pEryJIupoBaHUsI COBPEMEHHOTO phIHKA. TeopeTnyeckue MoI0KeHUs U MPaKTUKa B 0053aTelbHON
u noOpoBonbHOU chepax. I[IpaBoBasi OCHOBa TeXHHYECKOro perynupoBaHus. 3akoH D3 Nel84
«O TtexHuyeckoM perynupoBaHud. OCHOBHBIE CBEJIEHUS O pa3pabOTKe TEXHUYECKHUX
pernamenToB. CucremMa HanuoHainbHOW craHaaptusauuun P®, TamoxxeHHoro coro3a. @opmbl
OLICHKHU COOTBEeTCTBHS. [loATBEpKACHNE COOTBETCTBUS TPEOOBAHUSAM TEXHUUYECKUX PErJIaMEHTOB
U JIeATENILHOCTD B 3TOM cepe. CxeMbl AeKIapUPOBaHUS COOTBETCTBHSL.

Monyas 2
CxeMbl JeKIapupoOBaHus 00s3aTEILHOTO MOATBEPKACHHUS COOTBETCTBUS.
JloOpoBOJIBHOE  TMOATBEP)KICHHE  COOTBETCTBHS. 3HAKHW  COOTBETCTBUA.  Opranu3anus

00s13aTeNnbHON cepTHHUKAINN. DKCIOPTHPYEMasi U UMIIOPTUpYEMask MPOAYKIIUS, TOJIeKaIast
00s13aTeILHOMY TTOJATBEPXKICHUIO COOTBETCTBHUS. YCIIOBUS BBO3a Ha Tepputoputo Poccum
OPOIYKIMH, TOJJICKAIICH 00s3aTeIbHOMY TOJITBEPKICHUIO CcOOTBeTCTBHS. OIICHKA pHCKa
NPUYMHEHUS Bpela MPH MPUMEHEHUH IMPOJYKIUU KaK OCHOBHOTO KPHUTEPHS JUIS TPHHSATHUS
penieHus 0 pa3pabOTKe TEXHHYECKOTO perjiaMeHTa U BBEIACHHS 00SI3aTCIIBHOTO MOATBEPKICHUS
cooTBeTcTBUS. ONBIT BEAYIIUX CTPAH MUPA B 00JIACTH TEXHHUUECKOTO PEryIUpOBaHUsL.

4. O0beM y4eOHOM JUCIHIJIMHBI

B 3aueTHBIX B akanem.

Buapl yue6HOI paboThl eJUHUIIAX gacax
O01mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IVIaHY 3 108
Konrakthas patdora (KP): 0,9 32
Jlextuu (JIek) 0,45 16
IMpaktuueckue 3austus (I13) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
CamocTosiTeIbHOE U3YUYCHHUE PA3/IeTIOB JUCIIUILIMHBI 2,1 75.8
KoHTakTHas camocrosiTenbHas paboTa 0.2
Buj koHTpoOJIs: 3a4eT / IK3aMeH - 3auer

B 3auernbix | B akazmem.

Bunsl yueOHol paboThl eIMHUIIAX qacax
O01as TPy/10eMKOCTh THCHHUIIJIMHBI 10 YYeOHOMY IJIAHY 3 81
Konrakthas patora (KP): 0,9 24
Jlexuuu (Jlek) 0,45 12
[Tpaktuueckue 3ansatus (I113) 0,45 12
CamocrositesbHas padora (CP): 2,1 57
CaMoCTOsTENbHOE U3YUYEHUE PA3AEIOB TUCIUIUIMHBI 2,1 56.85
KoHTakTHas camocrosiTenbHast paboTa 0.15
Buja koHTpoOJIsi: 3a4eT / IK3aMeH - 3auer

AHHOTaNus padoyeil MporpaMmMabl JJIeKTUBHON THCHUILIMHBI «Du3nyecKkas
KyJabTypa u cnopm™» - BAPUATUBHBIM KOMIIOHEHT - 18.03.02.

(51.B.JIB.)

1 I_le.m, JUCHUILIMHBI — OBJIAaJeHHE CHCTEeMOM MPAKTUYCCKUX YMCHI/Iﬁ 1 HaBBbIKOB,

o0ecrieunBarOIUX  COBEPUICHCTBOBAHHME  ICUXO(PHU3UYECKHX  CIIOCOOHOCTEH;  pa3BUTHE
CHOCOOHOCTEM HCMONb30BaTh pa3HooOpasHble (OpMBI (U3UUECKON KyIbTyphl, CcHOpTa U
Typu3Ma JJii COXPaHEHHUs M YKPEIUIEHUS CBOEro 370pOBbS U 3J0POBBSI CBOMX OJIM3KUX B
MOBCEHEBHOM XHU3HU U NMPO(ECCHOHAIBHONW AEATENIbHOCTH; (OPMHPOBAHUE MOTHBALMOHHO-
[IEHHOCTHOTO OTHOIIEHUS K (U3NYECKOH KYyIbType, (U3NYECKOMY COBEPLICHCTBOBAHUIO M



CaMOBOCIIUTAaHHMIO, YCTAaHOBKAa Ha 3J0pOBBIA 00pa3 >KU3HU; OOy4YEHHE TEXHUYECKUM U
TaKTUYECKUM IIpHeMaM OJIHOTO U3 BUAOB CIOPTA.

2 B pesyabrare u3y4YeHHs] JMCHMIUIMHBI OO0y4Yaloluiicd 10 Mporpamme
0akaJjiaBpuaTa J0JIKeH:

Obaaoams crnegyromumu o0mekyasTypHbiMU (OK) KOMIETeHIIUSIMH:
—  CIOocOOHOCTH K caMOOpraHu3anuu u camoobpaszosanuto (OK-7);

— CIIOCOOHOCTh HCIIONIB30BATh METOJBI M CPEACTBA (DU3NYECKOW KYIBTYPHI IS

obecrieyeH s TTOJTHOLICHHOM COIMAIbHOM U mpodeccuoHanbHoi aesitenbHocTH (OK-8).
3nams:

— HAYYHO-TIPAKTHYECKUE OCHOBBI (PU3MUYECKON KYJIBTYPBI U CIIOPTA;
— COLIMAJIEHO-OMOIOTUYECKHE OCHOBBI (PM3NUECKOM KYIBTYPHI U CIIOPTA;

— BIIMSIHAE O3[JOPOBUTEIIBHBIX CHUCTEM (PH3MUECKOT0 BOCIUTAHMA Ha YKpEIUICHUE

3JI0pOBbSI, TPOPHIAKTUKY MPOPECCUOHATILHBIX 3a00JI€BaHUN U BPEIHBIX PUBBIYCK;

- CHOCOOBI KOHTPOJII M OLIGHKM (U3MYECKOro pa3BUTHS U (PU3NUECKOU

MOATOTOBJICHHOCTH;

- opaBwiia MU CrHocoObl IUIAHUPOBAHMSI WHAMBUIYAJIbHBIX 3aHATHH pasinyHON

L[eJIeBOY HAIIPABIEHHOCTH;

- cnopruBHble Tpaauuuu MXTU-PXTY um. JI.11. Menneneesa.

Ymemns:

—  BBINOJHATH MHAWBUIYATBHO MOJA00PaHHBIE KOMIUIEKCHI MO (PU3HUECKON KYIbType U
pa3IMYHbBIM BHJIaM CIIOPTa;

—  OCYIIECTBIISITh CAMOKOHTPOJb 32 COCTOSHHEM CBOETO OpraHu3Ma W COONI0NATh
IIpaBUJIa TUTUEHBI U TEXHUKU O€3011aCHOCTH;

—  OCYUIECTBJIAITb TBOPYECKOE COTPYIHHUYECTBO B KOJUIEKTHUBHBIX (hOpMax 3aHATHUI
buznuecKoil KyabTypOil U CIOPTOM;

—  BBIIOJIHATH IPUEMBI 3AIIUTHI U CAMOOOOPOHBI, CTPAXOBKU U CAMOCTPAXOBKHU.

Bnaodemu:

— CpeACTBaMH U METOJaMM YKpPEIJIeHHs WHIUBHYadbHOI'O 3JI0pOBbs, (PU3HMUECKOTO
CaMOCOBEPILIEHCTBOBAHMS;

— JOJDKHBIM  yYpOBHEM  (PU3UYECKOM  MOJTrOTOBIEHHOCTH, HEOOXOIUMBIM  JUIs
Ka4eCTBEHHOT'O YCBOGHHUS MPO(ECCHOHABHBIX YMEHHUI U HaBBIKOB B ITpoliecce 00yueHHs B BY3€,
JUIsi o0OecrieyeHusl TOJHOLIGHHOW COIHMAIIbHOW W TPO(EeCCHOHATbHON NEITebHOCTH TIOCIIe
OKOHYaHHUs y4eOHOT0 3aBECHNUS;

—  TEeXHUYECKHMHU U TaKTUYECKMMHM HaBbIKAMHU B OJTHOM U3 BHJIOB CIIOPTA.

3 Kpartkoe conep:kanue JMCHUIITHHbI

Kypc mucuurummHbel «JJIeKTHBHBbIC JMCHUILIMHBI 10 (HU3MYECKOH KYyJIbType H
CIIOPTY» peajn3yeTcs yepe3 BapuaTUBHbIA KOMIIOHEHT (JIEKTUBHBIN Mo/yJib) 328 akaj. yacos /
246 actp. yacoB (BHJ CIOpTa MO BBIOOPY CTYIEHTa), B 3aU€THHIC €IMHUIIBI HE MEPEBOIMTCH,
ABJIIE€TCS 0053aTEIbHBIM U1 UCIIOJIHEHUS TIPU OYHOU (hopme 00yUeHUs..

IIporpamma paccuMTaHa Ha U3y4eHHE IUCLUILIMHBI «JeKTHBHbIE TUCHMILIMHBI 110
(pu3uyeckoii KyJbType W CHOPTY» B TEUEHHE IIECTH CEMECTPOB M IIPENIoJiaraer, 4To
oOyyaromuecss MMEIT TEOPETUYECKYIO IOATOTOBKY B OOJACTH IUCHUIUIMHBI «DHU3nuecKas
KyIbTypa M CIOPT», 3aKaHUMBAaETCS 3a4yeTOM B KOHIlE Kaxjaoro cemectpa. KoHTpoib
YCIIEBAEMOCTH CTYACHTOB BEJETCS 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBOM CHCTEME.

IIpakTuyeckue 3aHATHS.

[IpakTryeckuii pa3aen mporpaMMbl peann3yeTcst Ha y4eOHO-TPEHUPOBOYHBIX 3aHATHSX B
yueOHBIX TpyIIax 1o odmen Gpu3nueckoi NoAroToBKe WK MO BHIOpaHHOMY BUAY CIIOPTA.

[IpakTuyeckre 3aHATHS IOMOTalOT NPUOOPECTH OMNBIT TBOPUECKOW MPAKTUYECKOM
NEeSITEIbHOCTH, Pa3BUBAIOT CAMOCTOSITEIBHOCTh B (PU3WYECKOM KyJIbTYype M CHOPTE B IIENAX
JOCTIDKEHUSI  (PM3MUECKOr0 COBEPLIEHCTBA, TOBBIMIAIOT YPOBEHb (YHKIMOHAJIBHBIX U
JIBUTATEIbHBIX CIIOCOOHOCTEH, HaNpaBIeHHO (POPMHUPYIOT KaueCcTBa U CBOMCTBA JTMUYHOCTH.



[MpakTudecknii pazgen BKIOYaeT B cebs moapasziensl: 1o oOmed Quudeckoin
noarotoBke (ODII) u cnenuanbHOM Puznueckor MoAroToBKe 1Mo Bugam cropra (CDII).

Y4eOHO-TPEHUPOBOYHBIC  3aHSATHS  Oa3uUPYIOTCS HA  I[IMPOKOM  HCIOJIH30BAHUU
TEOPETUYECKUX 3HAHUN W METOAMYECKHX YMEHHI, HAa NMPUMEHEHHH Pa3HOOOpPAa3HBIX CPEICTB
($u3uUeCcKoil KyIbTypHI U CIIOPTA.

VYaensercs BHUMaHuE BOMPOCAM IPOBEICHUS COPEBHOBaHUU (MpaBuiia COPEBHOBAHUI,
CUCTEMa PO3BITPHIIICH, OTIpeieNieHUe MoOeanuTeNe, 000pyI0BaHUE ¥ HHBEHTAPH ).

Kputepuem ycnemHocTy ocBOeHUsI yueOHOro maTepuaia SBJISeTCs KCIEpTHas OlLEHKa
IPENoIaBaTeNsl, YUUTHIBAIOIIAS PecyiApHOCHb NOCeujenus 00A3ameNbHblX Y4eOHbIX 3aHAmMULL,
BBITNIOJTHEHHE YCTAHOBJICHHBIX Ha JAHHBIM ceMecTp KOHTPOJIbHBIX HOPMAaTHUBOB (TECTOB) OOILIei
(GU3MYECKON H CHOPTHUBHO-TEXHUYECKOW TMOATOTOBKH IS OTICNBHBIX TPYII Pa3THIHON
CHIOPTUBHOM HAIIPaBICHHOCTH.

Mopayas 1. OcHOBBI IOCTPOEHHUSI 0310POBUTEJIBbHOI TpeHHMPOBKHU. Teopernyecko-
MeTOAHYECKHE OCHOBbI PU3MYECKOH KYJbTYPbI M CIIOPTA.

1. O310poBuTENbHAS HANPABICHHOCTh — KaK BOKHEHIIUI MPUHIIUI CUCTEMBI (PU3UIECKOTO
BoCIIUTaHUs. OCHOBBI IOCTPOEHUS 030POBUTEIBLHON TPEHUPOBKHU.

2. @U3KyIbTYPHO-0310OPOBUTEIBHBIE METOIUKU U CUCTEMBI.

3. OneHka COCTOSIHMSI 3/0pOBbSI M (PM3UYECKOM IOATOTOBJICHHOCTH 3aHHUMAIOIIHUXCS

(bu3nYECKON KyJIbTYpOl U CLIOPTOM.

Moayas 2. JIBurarejbHble BO3MOKHOCTH 4eJI0BeKAa — BOCHUTAHHME (QU3HYECKHX
kadecTtB. BOCK I'TO.
1. [TosiBnenue u BHeapenue komiiekca ['TO
2. Bocnuranue ¢usnueckux xauectB oOydaromuxcsi (OTAEIbHbIE KaUECTBEHHBIE CTOPOHBI
JIBUTATEIbHBIX BO3MOXHOCTEH YeI0BEKa).

Mopayas 3. MeToanka opraHM3aluy U NPOBeJAeHUs] CIIOPTUBHBIX COPEBHOBAHMII U
(pU3KYyIBTYPHO-MACCOBBIX MEPONPHUATHIA.
1. XapaKkTepucTUKa CHOPTUBHBIX COPEBHOBAHUM U (PU3KYJIBTYPHO-MACCOBBIX MEPOIPUSITUH.
2. Oenepanbhblil 3akoH oT 04.12.2007 Ne 329-®3 «O ¢usnueckoit KylabType U CIOpTE B
Poccuiickoit ®enepannny». OpraHuszaius CHOPTUBHBIX MepONpuUsITH. VIHBEHT-MEHEI)KMEHT B
Cropre.
3. OcHoBHbIC TOHATHS dTHKH criopta. Fair Play. [Ipodunaktuka HapylieHuid CIOPTUBHOM
3TUKH (60pbOa ¢ JonuHroM B criopte). BAJIA.

4. O0beM yueOHOH TUCHMIINHBI (BAPUATUBHBIN KOMIIOHEHT)

B CemecTphl
Bun yuebHoit paboThl aKazeMm.
gJacax I 1 V I

OO0mas TpyA0eMKOCTh JUCIUIIUHBI M0 | 328
Y4eOHOMY IIaHY

KonraktHas paodora (KP): 328
32 66 66 66 66 32
[Tpaktuueckue 3ansatus (I13) 328
32 66 66 66 66 32
Bup nrtorosoro kourposs: 3auer / 3a- | 3a- 3a- 3a- | 3a- | 3a-
IK3aMeH 4eTr | 4er qer 4er | ver | wer
} B acp. CemecTpbl
Bun yuebHoit paboTbl yacax
I Il V I
OO0mas Tpy10eMKOCTh JUCHUIIUHBI 10 | 246
Y4eOHOMY IJIaHY
Kounrakthas pa6ora (KP): 246




24 | 495 | 495 | 495 | 495 | 495
[Ipaktrueckue 3ausarus (113) 246
24 | 495 | 495 | 495 | 495 | 495
Bua uTOoroBoro KOHTpoJIs: 3auer / 3a- | 3a- 3a- 3a- | 3a- | 3a-
IK3aMeH YeT | 4er YeT YeT | 4Yer | 4Yer

443 JIMCUUILUIMHBI BADUATHBHON 4acTH (IMCIUIJIMHBI 10 BHIOOPY)
AHHOTaUUs padoyeil NPpOorpaMMbl JUCHMILIMHBI « BbluMc/MTeIbHAS MAaTEMATHKA B
3ajayax xumMuueckoii rexunosornn» (b1.B./[B.1.1)

1. Heam IMCUMIUIMHBI — W3YyYECHHUE METOJIOB BBIYMCIUTEILHON MAaTEMAaTUKU C
0COOEHHOCTAMH MX peanu3aiuu B EXCel u mpakTrka MX HCHOIB30BAHUS [IPH PEIICHHH THITOBBIX
3a7a4 XUMAYECKOH TEXHOIOTUH.

2. B pe3ynbrare u3yuyeHus: AUCUUILINHBI 00y4atOIUNACs JOKEH:

oBJaJeTh ciaeayromumu odmenpopeccnonanbubiMu (OIIK) komnereHuusamn:

— CHOCOOHOCTHIO UCIOJIb30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JAUCIIUIUIMH B
NpOoPECCHOHAIBHON ~ JACSITEIIBHOCTH, TNPUMEHSATh METOJbl MAaTeMaTHUYeCKOr0 aHajiu3a |
MOJICITUPOBAHKS, TCOPETUIECKOTO M DKCIIEpUMEHTaIbHOrO rcciaeaoBanus (OITK-2);

oBJIaeTh cieayrommumMu npogpeccuoHanbHbiMU (IIK) komnereHuusivu:

— CIOCOOHOCTBIO  MCIOJIb30BaTh COBPEMEHHBIE HMH(GOPMAIIMOHHBIE TEXHOJOTHUH,
MPOBOAUTH 00pabOTKy MH(OPMALIMK C MCIIONB30BAHUEM MPUKIAHBIX MPOTrpaMM U 0a3 JaHHBIX
JUISL pacueTa TEXHOJOTWYECKUX IMapamMeTpoB OOOPYIOBAHMS M MOHMTOPHHIA MPUPOIHBIX CPE
(ITK-3);

Buamo:

— METObl YUCIICHHOTO PEIlIeHNUs aNreOpandecKiuxX ypaBHEHUN U UX CHUCTEM;

— METOBI 00PabOTKH IKCIIEPUMEHTATBHBIX JIAHHBIX;

— YHCJICHHbIE MeTOABl AUPPEPEHIIUPOBAHUS U UHTETPUPOBAHMUS;

— YHCJICHHBIE METO/IBI OIITUMH3AIINY;

— MPUHIMITEI Pa3pabOTKU pacu€THIX Momysiel B Excel mams MomenupoBaHus mMpoIeccoB
XUMHYECKON TEXHOJIOTHH.

Ymems:

— CTPOUTH aBTOMATHU3WPOBAHHbBIC pacyéTHbIe MOAYIH B EXCel mis uncienHnoro penieHus
MaTeMaTHYeCKHUX 3ajad,

— OIICHUBATH MOTPENTHOCTH YHUCICHHBIX METOJIOB;

— UCTIOJIB30BaTh UYWCICHHBIE METOABl AJI pelIeHus 3aJad M3 O00JIaCTH XUMUYECKOM
TEXHOJIOTHH,

— CTPOWUTH aBTOMATH3MPOBaHHbIE MoAynu B EXcel mis peamusanum mMareMaTH4ecKux
MOJIeJIel MTPOIIECCOB XUMHUUECKOU TEXHOJIOTHH.

Bnaoems.:

— HaBbIKaMH paboTel B EXCel ¢ menpro peanusanuu aBTOMATH3HPOBAHHBIX PACYETHBIX
MOZYJIEH;

— METO/JIaMHM YHWCJICHHOTO peIIeHWs MaTeMaTUYeCKWX 3aJad M 3a7ad W3 00J1acTu
XHUMUYECKOU TEXHOJIOTHH;

— HaBBIKAMH  pa3pabOTKM MOJIyJIed [UIs pealn3allid MaTeMaTUYeCKHX MOJeNen
MPOLIECCOB XUMUUYECKOW TEXHOJIOTHH;

— HaBBIKAMH TTOMCKA KOHCTAHT MAaTEeMaTHYECKHX MOJICIIECH.

3. KpaTkoe conep:xkaHue TUCHUILINHBI

BBenenue. Ponb BBRIYMCIMTENHHON MaTeMaTHKH B PEIICHUM 3a7a4 MaTeMaTHYECKOTO
MOJAENUpPOBaHUA. UYMCIEHHbIE METO/bl, COCTABJICHHE QITOPUTMOB, HX pealu3anus Ha
KOMITBIOTEPAX M OIlEHKAa TOTpemrHoCTed. THMbl BBUUCIUTEIBHBIX TIPOIECCOB: TIPSIMBIC,



Pa3BETBJICHHBIC U LIUKJIMUYECKUE (UTEPALUOHHBIE).

Monayasb 1. UnciieHHbIe METOABI PACYETA MPOU3BOAHBIX, ONPeEAeJEHHBIX HHTErPAJIOB
U pelleHHs] HeJHHeHHBIX ajredpauyeckux ypaBHeHuil. OOmme cBefeHHS O TaOIMYHOM
nporeccope Microsoft Excel. O6mmit Bug pabodero jnmcra W 3JI€MEHTHI ynpasicHus. Tum u
dopmar naHHBIX. BbluuciieHUs ¢ YuciaMu U sYeikaMu. PenakTupoBaHHE MaTEeMaTHYECKUX
JICUCTBUUA C TOMONIBIO KOMAHJHOW CTPOKH. 3aJaHH€ aBTOMATU3UPOBAHHOW YHCIOBOM OCH.
Cranmaptaeie ¢ynkuuu B Excel. Hapuramms mno mucty OGonbmioro o0béma. Beiienenue u
KonupoBaHue sueek M (opmyn. Pacuér QyHkumii Ha 3alaHHOM HWHTEpBaje U IMOCTPOCHHUE
rpadukoB QyHKIui. Pacuér KycouHno-3a1aHHbIX (GYHKIHNA. Y cI0BHOE (HOPMATHPOBAHUE U ITOHUCK
C €ro MOMOIIBIO0 SKCTPEMYMOB EPUOANYECKUX PYHKIIHHA.

MeToapl 4MCIEHHOrO pacdyé€ra MPOU3BOAHBIX NEpBOro mnopsaka. OneHka OUIMOKH
yucieHHoro  auddepennupoBanus. Pa3zpaboTka  pacu€THbIX  Mopayneil.  Beruucienue
OTIpeNIeNIEHHBIX UHTETPAIIOB YHCICHHBIMA METOJaMH (TIPSMOYTOJBHUKOB, Tpareuui, mapadoi).
Ouenka ommOKM YHCICHHOTO WHTerpupoBaHus. Pa3paborka pacu€THbix Monynei. basoBbie
IPEJICTaBICHUs O 33JadaX XHUMHUYECKOM TEXHOJIOTUH, CBOSIIMXCS K  HAXOXKICHUIO
onpenenéHHOro uHTerpana. YucleHHble METOIbl pPELICHUS HETMHEHHBIX anreOpandecKux
ypaBHEHHA. Y CIIOBUSI OKOHYAHUS BbIUUCICHUH. Jlokanu3anust KopHel rpadudeckuM METOIOM.
MeTo o0OBUHHOTO JieieHus. MeTo MponopuuoHaIbHBIX YacTei. MeToa ToKanu3aiui KOpHs
C WTEpallMOHHBIM MacuITadMpoBaHWEM HHTepBaia. Pa3paboTka aBTOMAaTHU3MPOBAHHBIX
pacuétHbIX Moayiei B EXcel.

Monayab 2. UucjieHHbIe MeTO/AbI HA 0CHOBE MATPUYHBIX ONepaluii.

OCHOBHbIC MAaTPUYHBIC OTIEPAIIUH U UX peanu3aius B EXcel.

Uucnennble METO/BI PEIICHUS] CUCTEM JIMHEWHBIX alreOpanyecKux ypaBHeHHH. Merton
o0paTHO# MaTpHIIbl U ero peanu3ainus B Excel. Ba3zoBbie mpecTaBiacHus 0 3a1a4ax XUMHUECKOM
TEXHOJIOTUH, CBOJISIIMXCS K PEIICHUIO CUCTEM JIMHEHHBIX alreOpandecKuX ypaBHEHHIA.

[Tpumepsl SKCHEpUMEHTANbHBIX JaHHBIX. JloBepurenbHbId wuHTepBal. (OO0paboTka
AKCIEPUMEHTAIbHBIX JAHHBIX. MeTO/Ibl MHTEPHOJIALUHN U allpoOKCUMaui. MeTo HauMEHbIINX
KBaJpaToB. Cucrema  JMHEHHBIX ypaBHeHUN  ans  pacu€ta ko3 PUIHEHTOB
annpoOKCUMHUPYIOLIEro MoyJinHOMa. MarpuuHas ¢Qopma pemieHust 3ajadd  annpoKCHUMaluu
METOZIOM HaMMEHBUIMX KBaJpaToB. Peamu3anmus MmeTtoma. ABTOMAaTH3MpOBaHHas 00paboTKa
JKCIIepUMEHTANBHBIX MaHHbIX B EXxcel. Tlombop m mpoBepka nuHuMU TpeHaa. HeoOxomuMocTh
MacIITaOupOBaHMsI SIKCIIEPUMEHTAIBHBIX JAHHBIX /IS TOJIy4YeHHs KaueCTBEHHOM JIMHUU TPEH a.

Moayab 3. Pacuét npoueccoB B peakTopax WaeajbHOIr0 CMelleHHusl.

YucneHHble METOJbI pelIeHUs OOBIKHOBEHHBIX Au(depeHnnanbHbx ypasHeHuid (OY)
1-ro mopsinka u ux cucreMm. SBHBIA M HEABHBIN MeTonbl Diinepa. Merons! Pynre—KyrTol 2-ro u
4-ro mnopsankoB. Hakomnenwe omuOKM TNpU  YUCICHHOM pelleHun AudQepeHnnanbHbIX
ypaBHeHUH. OcoOeHHOCTH perieHust cucteM auddepeHnanbHbIX ypaBHeHUH. [loctaHoBKa U
perrenne 3amaun Komu. IToctpoenne pacuérHeix momyneit B EXcel mis ducneHHoro pemieHust
cucreM OIY 1-ro mnopsanka. Hacrpoiika mapameTpoB pacuéra ¢ IeNbl0 MHUHUMM3AIUU
NOrpeIHOCTEW. MozaenupoBaHue M pacd€T peakTopa HACaIbHOrO CMelleHus. Peanmuzanus
CIIOXKHBIX KHHETHUYECKHX CXEM B MEpPUOJAMYECKUX pEaKTOpax HAEalIbHOIO CMEIIECHUS.
Pa3paboTka pacu€THbix Momysei B EXcel, obecrniednBaromumx aBTOMaTH3UPOBAaHHOE JIOCTHIKCHUE
CTaIlIOHAPHBIX COCTOSHUN B MIPOTOUYHBIX peakTopax. Pa3paboTka aBTOMaTH3MPOBAHHOTO MOJTYJIs
B Excel mst pacuéra peakropa ¢ MOAMUTKOIA.

Mopayas 4. MaTemaTu4eckoe MoJe/IMPOBaHie MPOLECCOB B PeaKTOPax M1eaabHOro
CMeIIeHUs] HA OCHOBE JKCIIePUMEHTAJIBHBIX JAHHBIX.

OCHOBHBIC TPUHIIMIBI Pa3pabOTKU pacu€THBIX Moxyier B Excel mis monenupoBanus
IPOIIECCOB XMMHUYECKOH TEXHOJOTMM Ha OCHOBE JKCIEPUMEHTAJIbHBIX JNaHHbBIX. |'paduueckoe
CpPaBHEHHME DACUETHBIX U HKCIEPUMEHTAJIbHBIX JaHHBIX. HeobXoIMMoCTh HCHOJB30BAHUS
MaTEMaTUYECKOT0  KpUTEpHsT A CpaBHEHUS  PE3yJbTaTOB  MOJEIMPOBAHUS  C
IKCIIEPUMEHTAILHBIME J[aHHBIME (Ha TpuMepe peanusanuu B Excel momenu pocra KymbTypsl
MUKpOOpranusMoB). Kpurepuii paccormacoBaHust MeX1y pac4€THBIMM U 3KCIIEPUMEHTAIbHBIMU



3HaYeHUsAMHU. HeolHO3HaYHOCTh BBHIOOpAa KPHUTEPHs PaccoriacoBaHHsA. ABTOMATH3UPOBAHHBIH
pacu€r kpuTepus paccoriacoBanus B Excel. ABroMaTn3npoBaHHbIE METKH SKCIIEPUMEHTAIBHBIX
TOYEK Ha pacdy€THOM KpuBOoH. IlocTaHoBKa 3amaun onTuMu3auuu. Kpurepuil ONTUMHU3ALMM.
I'noGanpHble U 0KanbHble oNTUMYMbI. Kitaccudukanust metonos ontuMuzanuu. OHoMepHast U
MHOIOMEpHas onTtumusanus. Merox MOoOYepEAHOr0 H3MEHEHUs IIepeMEHHBIX. MeTon
CKaHMPOBaHMsA. MeToabl I'PaJUEHTHOrO IMOUCKA. MeTOAbl NMOHMKEHHS Pa3MEpPHOCTH 3a1adu
ontumu3anyy. IIouck ypaBHEHUN KOPPEISILIMY MEX Ay KOHCTAHTAMU MaTeMaTUYECKOW MOJEIH C
IIOMOUIBI0 METOJOB ANNIPOKCUMALMH. ANTOPUTMU3aLUs PEILIECHUS 3a1a4 ONITUMHU3ALIHH.

Hcnonp30BaHue U3y4EHHBIX METOJIOB IS O00Pa KOHCTAHT MaTEMAaTUYECKUX MOJIENIei
IIPOLIECCOB XMMMUYECKON TEXHOJIOIMH. Pacuér MHOrocTaiMMHON XMMHMYECKON PEaKLUU: aHAIHU3
MEXaHHM3Ma Ha OCHOBE IKCIEPUMEHTAIbHBIX JIaHHBIX, pa3pad0oTKa MaTEMATUYECKON MOJENHN U €€
JEKOMITO3UIIMsL, pa3paboTka pacy€THOro MoIyis, Hoadop KoHcTaHT. Pacuér mnpouecca
O0MOpa3oXKEeHUsI HMKOTHHA: AHAJIM3 IpOIecca Ha OCHOBE JKCIIEPUMEHTAJIbHBIX JIAHHBIX,
pa3paboTka MaTeMaTH4eCKOM MoJenu U e€ AEKOMIIO3MLUsA, pa3paboTka pacdETHOro MO,
no100p KOHCTaHT.

4. O0béM y4eOHOM JUCHUIIMHBI

. B 3auérnbix | B akanmem.
Bunet yueGHoi paboTh
eIMHUIIAX qacax
O0mas TpyA0éMKOCTh JMCIUILIHHBI 110 Y4e0HOMY IIaHY 5 180
Kounrakrhas pa6ora (KP): 2,22 80
Jlexuunu (Jlek) 0,44 16
IMpaktuueckue 3austus (113) 0,89 32
Jlaboparopubie 3ausatus (J13) 0,89 32
CamocrosiTtesbaas pa6ora (CP): 2,78 100
IToaroroBka K KOHTPOJILHBIM paboTam 1 36
KonrtakTHas camocrositenpHas paborta 178 0,2
CaMoCTOSATEIbHOE N3YYCHHUE Pa3/IeNIOB JUCIUIUIHHBI ' 63,8
Buj kontpoas: 3a4éT / 3xk3aMeH - 3auér c
OIICHKOM
Bunel yue6HoI paboThl B sauCribix B actp.
eIMHUIIAX Jacax
O0mas TpyA0EMKOCTh JMCIUILIHHBI 110 Y4e0HOMY IUIAHY 5 135
Kounrakthas patora (KP): 2,22 60
Jlexumu (JIek) 0,44 12
[Mpaktiueckue 3austus (I13) 0,89 24
JlaGoparopusie pabotsl (JIP) 0,89 24
CamocrositesbHas padora (CP): 2,78 75
IloaroroBka K KOHTPOJIBHBIM paboTaM 1 27
KonTtakTHas camocrosiTenbHas paboTa 0,15
1,78
CaMOCTOSITETbHOE U3YUYCHUE PA3]IENIOB TUCIIUIUIMHBI 47,85
Bupa xouTpoJsi: 3a4ét / 3k3ameH - 3auéT ¢
OLICHKOM

AHHoOTanus padoueii nporpammsl Aucuuiiinibl b1.B.JIB.1.2 «MeToabl BHIYHCIANTEIbHOM
MATEMATHKHU U NAKeThl NPUKJIAJAHBIX IPOrPaMM»

1. He.]'lb AUCHUINJIMHBI — U3YUYUTH METOABI BBIYUCIIUTEIHLHOM MaTCMaTHKU, 0COOEHHOCTHU
X AJITOPUTMH3AalH, 4 TAKXKEC BO3MOKHOCTU HUCITIOJIB30BaHUA JAaHHBIX METOJ0B IAJId YUCIICHHOI'O
pCICHUSA MATEMATUYCCKUX 3a1a4 B obOmactu MOZACIIMPOBAHUA U OIITUMHU3AINHA OCHOBHBIX




SHEPro- U pecypcocOeperaromux nMporeccoB XUMHUUECKUX MTPOU3BOJICTB C UCIOIb30BAHUEM
CTaHJAPTHBIX ITAKETOB MIPUKJIAIHBIX IIPOIPaMM.

2. TpeGoBaHus K pe3yJbTaTaM 0CBOEHHS TUCIMIIJIMHBI

N3yuenne nMCHMIUIMHBI TPHU TOATOTOBKE OakamaBpoB 1o HampasieHuro 18.03.02
DHepro- u pecypcocOeperaronme Mnporecchl B XUMHYECKON TEXHOJOTMH, HEe()TEXUMHH U
O6uoTtexHonoruu, npopuno «OCHOBHBIE NPOLECCH XMMUYECKUX IPOU3BOJICTB U XUMHUECKas
KHOEpHETHKA» CIIOCOOCTBYET NPUOOPETEHUIO CISAYIOIINX KOMIETCHITU:

— CIIOCOOHOCTH MCII0JIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYUHBIX IUCLUIUIMH B
npoeCCHOHATBHON  JEATENbHOCTH, NPUMEHSITh METOJAbl MAaTEeMAaTHYEeCKOrO aHalu3a |
MO/ICJIUPOBaHHMsI, TCOPETUIECKOT0 U dKCIIepUMeHTanbHOro uccienoBanus (OITK-2);

— CIIOCOOHOCTD HCIIOJIB30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTUH, TIPOBOAUTH
00paboTKy MH(OPMaIUK ¢ NCIOIb30BAHUEM NMPUKIAJHBIX IPOrpaMM U 0a3 AaHHBIX JJIs pacuéra
TEXHOJOTUYECKUX MTapaMeTPOB 000PyIOBaHUS 1 MOHUTOpUHTA npupoaHbix cpex (ITK-3).

B pesysbTare n3y4yeHus JMCHHUIIIMHBI CTYACHT J0JIKEH:

3HATh:

— OCHOBHBIE IIOHSTHSI, KJIACCHI 3371a4 U METO/Ibl BEIYUCIUTEIBHON MaTEMaTHKU;

— OCHOBHBIEC QJITOPUTMBbl YHUCIICHHBIX METOJOB DEIICHHMs MAaTeMaTU4EeCKUX 3a7ad, HX
IIPEUMYILECTBA U HENOCTATKHY;

yMeTh:

— MIPaBWJIBHO OCYIIECTBIATH BHIOOP UMCIEHHOI'O METOJIa PELICHMs 3a7aui, UCXOAs U3 eé
YCIIOBUHM, UMEIOIINXCS UCXO/IHBIX JaHHBIX U TPeOyeMOI TOUYHOCTH pELICHMS;

— UCIOJIb30BaTh YUCICHHBIE METOJbI ISl PELICHUS MAaTEMaTHYECKHUX, TEXHOJIOTHUYECKUX
Y UCCJIEI0BATEIbCKUX 3a/1a4;

BJIAJETh:

— 0a30BbIMM  HaBBIKAMU  IIOCTPOEHHUS ~ MAaT€MaTH4YECKUX  MOJIENEed  THIOBBIX
npodeCCHOHATBHBIX 33Ja4 M COIEePKAaTeIbHON MHTEPIIPETALMH [T0JIyYeHHBIX PE3Y/IbTaTOB;

— CTaHJAPTHBIM MPOrPaMMHBIM OO€CIIEUEHHEM Il PELICHUS MaTeMaTUYEeCKUX,
TEXHOJIOTMYECKHUX U MCCIIEN0BATENbCKUX 3a/1a4 C MCII0JIb30BAHUEM YHCIECHHBIX METOOB.

3. KparTkoe coep:kaHue JUCHUIINHBI:

1. OcHOBHbBIE MOHATHSA U ONpeeeHUs] BBIYUCIUTEIbHOH MaTeMaTUKH. Unc/IeHHbIe
MeTO/1bI pellleHHs] YPABHEHUH U CUCTEM YPAaBHEHM M.

Hemn wn 3amaum gucuuniauHbl. Kiaccesl 3a1ad, pellaeMbIX YUCIEHHBIMM METOAAMM.
OcHoBHbIE TOHSTHUS, OMNpefesieHus, TepMUHOJOTHA. [loHATHS OWMOKM M TOYHOCTH. Bumsl
omnOok. MtepanonHsle BbuucieHus. CXOAMMOCTh UTEPALMOHHBIX BblUMCIEeHU. YucneHHoe
pelleHre HEeNMHEWHBIX aireOpandeckux ypaBHEHUU. Meroabl pemeHus. OtaeneHue KOpHeEH
rpa¢u4ecKUMU MeToJaMH. YTOYHEHHE KopHeW. MHTepBajgbHbIE METOJbl. MeTobl KOPPEKIUU
npuOmKeHns. MeToJl MOJIOBUHHOTO JiejeHus. MeToa MponopHuoHalbHbIX 4YacTeil. Y cloBuUs
OKOHYAaHMUS BBIYUCICHUN HMHTEpPBAIBHBIMU MerogaMu. IIpenmymectsa W HELOCTaTKU
WHTEPBAJIBHBIX METOAOB. MeToa MNpoCThIX HTepanuid. Jl0CTaTOYHOE YCIOBHE CXOIMMOCTH
pelIeHUsT METOJOM  MpPOCThIX uTepauui. IlomydeHne rapaHTUPOBAHHO — CXOIALIEHCA
UTEpalMOHHON (hOpMBI HETMHEWHOTO ypaBHeHUs. MeToJ KacarenbHbIX. JlocTarouHoe ycioBue
CXO/JMMOCTH METOJ]a KacaTelbHbIX. BbIUMCIUTENbHBIE MPOOJIEeMbl METOJa KacaTelbHBIX M HX
pemienue. CrucreMbl TUHEHHBIX anredpandyeckux ypaBHeHUi. [IpsiMble U UTepallMOHHbBIE METOIbI
pewmenns. MaTtpuusblii moaxon. Meroast Kpamepa, oOpatnoii matpuibl, XKopaana—I'aycca u ux
anropuTMuzanysa. MeTox NpOCTBIX HWTEpalMid I PEUIeHUs CHCTEM JIMHEHHBIX YPaBHEHUU.
JlocTarouHoe ycloBHE CXOAMMOCTH W TIPUBEACHUE K CXOIAIICHCSs HUTEepallMoHHON QopMme.
VYcnoBuss OKOHYAHMS WTEpalMOHHOW mponenypsl. Moaudukanus 3eiaens. OcoOeHHOCTH
pelLIeHHUs CUCTEM HEJTMHEWHBIX anreOpanyeckux ypaBHEHMH. MeToa MpoCThIX UTepalnuil U ero
MoauUKAIMK TPUMEHUTEIIBHO K CHCTEeMaM HEJIMHEWHBIX ypaBHEeHHH. Meton Herotona—
Padcona u ero moguduxanms. AJTOpUTMU3aLUS pEIIEHUs] YPaBHEHUH M CHCTEM YypaBHEHUI.
Pemenne ypaBHEHUI U CUCTEM YPAaBHEHMI C HCIIOJIb30BAHNEM MAKETOB MPUKIAAHBIX IPOTPAMM.

2. O0padoTKa IKCIIEPUMEHTATbHBIX 3ABHCMMOCTEIA.



HHTteprionnpoBaHue 3KCIEPUMEHTAIbHBIX 3aBUcUMoOcTel. ITocranoBka 3anaun. I[lonsaTus
UHTEPIIOJSIIMA M OKCTPANOJSILMU.  Y3Ibl  HMHTEpHOaupoBaHusa.  KycouHo-nmmHEnHOE
UHTEpHoIupoBanue. MHTepnonsuuoHHbIE TOIMHOMBI. ['paduueckoe ompenesieHue CTEeneHU
nosuHoMa. [loHsATne KOHeuHBIX pasHocTed. OmnpenelieHue CTENEHW IOJMHOMA C IOMOILBIO
KOHEYHbIX  pa3HocTel.  OrpaHuueHue Ha  HUCHOJb30BAHME  KOHEUYHBIX  Pa3HOCTEH.
NuTepnonsaimoHHbIi MOJIMHOM Jlarpanxa. [Tonsarue pa3aenEHHbIX pa3HoOCTEH.
MHTEepnoAuOHHbIN IIOJIMHOM HeroToHna. Anrmpoxcumanus DKCIIEPUMEHTAJIbHBIX
3aBUCUMOCTEH. MeTon HauMMeHbIIMX KBaJpaToB U ero Kpurepud. Cucrema JHMHEHHBIX
ypaBHEHMI 1715 pacuéra Kod3((HUIIMEHTOB alpPOKCUMHUPYIOIIETO MoIuHOMa. MaTpuuHas Gopma
pelleHus 3aJa4d  allpoOKCUMAllMM METOJOM HAaMMEHbIIMX KBaapaToB. DopMupoBaHHe
XapaKTEPUCTUUECKOMN MaTpPHULIBL. BriBog OCHOBHOI'O  Pacy€THOro COOTHOILICHUS.
AnropurMusanys 00paboTku JKCIIEPUMEHTAIIbHBIX 3aBHCHUMOCTEH. O6paboTtka
IKCIIEPUMEHTAIbHBIX 3aBUCUMOCTEN C UCIOIb30BAaHUEM [1AaKETOB IIPUKIIATHBIX IPOTPaMM.

3. UncjieHHble MeTOABI TU(PepeHIIUPOBAHNSI U HHTETPHPOBAHMS.

Uucnennoe muddepenumpoanne. UWCIeHHBIH pacdéT TPOU3BOTHBIX OJHOMEPHBIX
GyHkuui nepBoro mnopsaka. YMCIeHHBIH pacdyéT 4YaCTHBIX HPOMU3BOJHBIX MHOIOMEpPHBIX
¢yHkuil. YucneHHbI pacd€T MPOU3BOJIHBIX BBICHIMX MOPAAKOB. DakTopbl, ONpeneistonye
OMOKY 4yHMCIeHHOro auddepeHpoBanus. YnucieHHoe UHTErpupoBaHue. YNCIeHHbIH pacuér
onpeaenéHHplx uHTerpaion. lllar unterpupoBanus. Metoabl NPAMOYTOJIbHUKOB, TpamlelUid,
napabon. Kospopummenter Koteca. @DaxTopbl, onpenensioome OMMUOKY YHUCIEHHOTIO
UHTErpupoBaHus. UMCIIEHHBI pacdy€T ONpeAcsIEHHBIX HHTErpaioB meronoM Monte-Kapio.
YucnenHoe pelleHue OOBIKHOBEHHBIX IU((epeHIMaTbHbIX YpaBHEHUI M UX cucTeM. Meron
DOiinepa. MomudunupoBanubeiii Mmeto Diinepa. Meron Diinepa—Komu. Meton Pyare—Kyrtrer 4
nopsiaika. DakTophl, BAMSIOIIME HA HAKOIUIGHWE OIIMOKM TpU YHMCICHHOM PpEIICHUU
middepeHaIbHbpIX  ypaBHEeHHH ©  uX cucteM. (OCOOEHHOCTH  peImIeHUs  CHCTEM
mudepenmanbHbX ypaBHeHui. IloctanoBku 3amaun Komm m kpaeBoil 3amauu. Pemienue
3anaun Komm. Cenenue kpaeBoil 3amaun K 3agade Komm. AnropuTmuzanus 4MCIEHHOTO
pacuéTta IPOU3BOJHBIX UM  ONPEACIHEHHBIX  HWHTETPAJIOB.  AJNTOpPUTMHU3ALUSA  PEIICHUS
i depeHIMaTbHBIX YpaBHEHUM W UX cucTeM. UucieHHble MeToAbl AU(PHEpeHINPOBaHUS U
MHTETPUPOBAHUS B IIaKETaX MPUKIAIHBIX IPOrpaMM.

4. YucneHHbIe MeTObl OJHOMEPHOIl 1 MHOTOMEPHOIi ONITUMH3AIUH.

IlocranoBka 3ajad OJHOMEPHOM W  MHOTOMEpPHOM onTumusauuu. Kpurepnit
onTUMM3alMU. ['106anbHbIe U JoKanbHbIE ONTUMYMBL. Kitaccudukanus MeTo10B ONTUMU3ALUY.
OpHoMepHast ontuMu3anus. Merox JIOKalIM3alMu ONTUMyMa. MeTol 30J0TOTr0 CEYEHU.
CpaBHeHuEe METO/I0B OJHOMEpHOM onTumHu3anuu. MHoromepHas ontumuszanus. Wmmoctpanus
YHUCJIEHHBIX METOAOB C IIOMOIIBIO JIMHUM ypOBHS. MeTonbl NETEPMUHUPOBAHHOIO IIOMCKA.
Merton moouepE€THOro M3MEHEHUsl MepeMeHHbIX. Meroa ckaHupoBaHus. CpaBHEHHE METO/OB
JIETEPMUHUPOBAHHOTO TOMCKA. MeToabl IpaJueHTHOro mnoucka. Merton penakcanuil. Beibop
IIEPEMEHHOM W 3HAaKa HalpaBJIeHUs IIOMCKa Ha OCHOBE aHalIM3a 3HAYCHUN YaCTHBIX
IpOU3BOIHBIX. MeTon rpagueHTta. Pacuér KOOpAMHAT HaNpaBlIEHHs ABM)KEHHS K ONTHMYMY.
Meton Hauckopeiimero cmnycka. CpaBHEHHE TpPaJAMEHTHBIX METO/0B. MeTobl ciy4ailHOro
noucka. Meton ciay4aiHbIX HampaBieHH. Meron oOpaTHoro mara. MeToj cmycka ¢
HaKa3aHWEM Cly4alHOCThIO. (CpaBHEHHE KJIacCOB YHMCIEHHBIX METOJOB MHOTOMEPHOM
ONTUMM3ALMKU. ANropuTMHU3allMg  pelleHus  3afad  ontuMmusaumu. OnrtuMusanus — ©
MCIIOJIb30BaHNEM MAaKETOB MPHUKJIAJIHBIX TPOrPAMM.

4. O0béM y4eOHOH TUCHHIINHBI

Bcero 3 cemecTtp

Buabl yueOHol padoThI

3a4. ea. / aK. 4 3a4. ea. / aK. 4
O61mas Tpya0éMKOCTb TMCHUILIHHBI MO 5.00/ 180 5,00 / 180
y4eOHOMY ILIAHY

Konrakrnas pa6ora (KP): 2,22 /80 2,22 /80




Jlexru (JIek) 0,44 /16 0,44/ 16

Jlabopatopusie 3austus (J13) 0,89/32 0,89 /32
[Mpaktuyeckue 3ausatus (I13) 0,89/32 0,89/ 32
CamocTosiTeibHasi pa6ora (CP): 2,78 /100 2,78 /100
CaMoCTOsTEeTbHOE U3YUCHHE PA3/ICNIOB JUCITUTITMHBI 2,77/99,8 2,77/99,8
KoHTakTHas caMocTosiTelibHasi paboTa 0,01/0,2 0,01/0,2
Buja konTpoas 3a4ér c oneHkom

Bcero 3 cemecTp

Buabi yueOHoii padboThl
3a4. e/I. / acTp. 4 | 3a4. 1./ acTp. 4

O01mas Tpya10éMKOCTb M CUUILIUHBI MO

5,00/135 5,00/135
y4eOHOMY IJIAHY

KonTaktHas padora (KP): 2,22 /60 2,22 /60
Jlexiuu (JIek) 0,44 /12 0,441/12
JlaGopatopusbie 3ansTus (JI13) 0,89 /24 0,89 /24
[MpakTrueckue 3austus (I13) 0,89 /24 0,89/ 24
CamocrositebHas padora (CP): 2,78 175 2,781 75
CaMOCTOATEIHbHOC U3YYCHHE PA3/ICIIOB THUCITUTUIHHBI 2,77/99,8 | 2,77 /74,85
KoHTakTHas camocTosTenbHas pabota 0,01/0,2 |0,01/0,15
Buj koHTpOJIS 3a4ér c onenkoi

AHHOTanUs padoyeil mporpaMmmbl JUCUUILIMHBI «Teopust ungopmanum A
npoiueccoB xumu4eckoii rexuosornm» (b1.B./[B.2.1)

1. Heau AUCHUIIMHBI — O0OYYHUTH CTYACHTOB CIIOCO0AM YHCIEHHOM OLIEHKHU KOJINYEeCTBa
JVICKPETHON M HEeNpPEephIBHOW MH(POPMALINH, €€ XpaHEHHs, TPeoOpa3oBaHus U Mepeaadn.

OCHOBHBIMU 33Jl1a4yaMU, PEIIAEMbIMU B MIPOLIECCE U3YUYECHHS TUCLUIUIUHBI, SIBISIOTCS:

— OCBOEHHE CTYJEHTaMH OCHOBHBIX IIOJIO)KEHUH TEOPUH HMH(POpPMAIMU; METOO0B
JTUCKPETH3AIMH HETPEPhIBHON HH(POpMAIMKU; CHCTeM IMepenayd WHGOpMAlUUd U TaKuX HX
XapaKTepUCTHK, KaK CKOPOCTh M HAJIEKHOCTh Iepeladd CUTHaja, IMPONYyCKHas CIOCOOHOCTH,
HIyMOIOJIaBeHue; 0a30BBIX AITOPUTMOB KOJUPOBAHMsS WMHGOpPMALMM M OCHOB €€ CXKaTHs U
XPaHEHUs; OCBOEHNE OCHOBHBIX MOJIOKEHUIN TE€OPUHU 3alUThl HH(POPMAIIUH.

2. B pesyabrare wu3y4eHHusl AMCHMIUIMHBI O0y4YalIIMiicd MO Nporpamme
0akajiaBpuaTa J10JI/KeH:

obsanare caeayromumu odmenpopeccuonaabubiMu (OIIK) komnerenuusamn:

— CIIOCOOHOCTBIO pellaTh CTaHJAPTHBIE 3ajaud MpPOo(ecCHOHAIbHON AESITEIbHOCTH Ha
OCHOBE MH(OpMalMOHHON 1 Oubnuorpaduyeckoil KyabTyphl ¢ IpUMEHEHHEM HH(OPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTUM M C Y4YEeTOM OCHOBHBIX TpeOOBaHUN HH(DOPMAIIMOHHON
6e3zomnacHoctu (OITK-1);

npodeccuonanbubiMu (IIK) komnerennusivm:

— CIIOCOOHOCTBIO  HUCMOJb30BaTh COBPEMEHHblE WH(GOPMALMOHHBIE TEXHOJOIHH,
MPOBOJIUTH 00Pa0OTKYy MH(POPMAIIMK C UCIOJIB30BAaHUEM MPHUKJIAAHBIX MPOTpaMM U 0a3 JaHHBIX
JUIS pacdeTa TEXHOJIOTHYECKUX MapaMeTpoB 0OOPYAOBaHHS W MOHUTOPHHIA MPUPOIHBIX CPEX
(TIK-3);

— TOTOBHOCTBIO M3Yy4aTh HAyYHO-TEXHHUYECKYIO HMH(OpMAIMIO, aHAIU3MPOBATH
OTEYECTBEHHBIN M 3apyOCIKHBIN OIBIT IO TeMaTuke uccienoanuii ([1K-13);

3uamo:

— BEPOSATHOCTHBIM MOAXOA K OLEHKE KOJWYECTBA JUCKPETHOW W HENPEpBIBHON
uHpOpMaINH;

— SHTPONUUHBIM MOAXOJ K M3MEpPEeHHIO cpeiHeld MHpopMmauuu U cBOOOJBI BbIOOpa B
COOOIIEHUAX

— MeTO/Ibl IPe0oOpa30BaHus HEMIPEPBHIBHBIX CUTHAJIOB B JMCKPETHEIE,




— 0COOCHHOCTH CHCTEM Iepeiaurd HHPOPMALIUU U KPUTEPUH UX KauecTBa;

— aJIrOPUTMBI KOJIUPOBAHMs IpHU MEpelayd MO AUCKPETHOMY KaHaly Oe3 moMmex Hu
IIOMEXO03aIIUTHOTO KOJIUPOBAHHS;

— MOHSTHE MOIYJIALNH, CIIOCOOBI MOAYJISILIMU M ITYMOITIOIaBJICHUS;

— aJTOPUTMBI CXKaTHs HHPOPMALINY;

— OCHOBBI TEOPHH 3aLIUTHI HH(OPMAIIHH;

Ymemo:

— paccUMTHIBaTh KOJIMYECTBO MH(OPMAIMH, SHTPOIIUIO CUCTEMBI;

— NpeoOpa30BbIBATh HEIIPEPHIBHBIE CUTHAJIBI B JUCKPETHBIE,

— YUCIICHHO PACCUMTHIBATh MPOITYCKHYIO CHOCOOHOCTh KaHajla M CKOPOCTb Mepemay
uHpOpMaLnu;

Bnaoemu:

— crioco0aMu U IIpUEMAaMM KOJMPOBAHUS NpU IEpejadye MO0 JUCKPETHOMY KaHaily Oe3
IIOMEX Y [IOMEXO03aLUTHOTO0 KOJUPOBAHUS;

— MpUeMaMu cKaTHus HH(POPMaLIUH, €€ 3aIUTHI.

3. Kpartkoe cogep:xkanue JTUCHMILIIMHBI:

Benenne. Teopust nunpopmanmu Kak ydyeOHas rucuuruinHa. Buast nadopmarmm.

Mopayas 1. IloHstne HenmpephlBHOW M TUCKPETHOM HHQPOpPMAIMHM U MaTeMaTHYECKUN

anmnapar JJisl €€ OIMCaHus, OUEHKU U peoOpa3oBaHUsl.

Juckpernast nHgopmanusa. BepoATHOCTHBIN NMOAXOA K MATEMaTUYECKOMY OIIPEIEICHUIO
JTVCKPETHOH HMH(POPMAIIMU SKCIIOHCHIUAIBHBIA 3aKOH KOJMYECTBA COOOIICHUH; KOIBI C
BEPOSITHOCTHBIM OTIPaHMYCHHUEM, SI3bIKM (B3aUMHBIC CBSI3M MEXJAYy CHMBOJIAMH, IOHSATHE
OPrOAMYECKOTO COOOIIEHHS); HHTPONUS AUCKpeTHOW wuH(popmammu (teopema lllenHona);
U30BITOYHOCTh UH(OPMALMK; IIYM U OTpHULIATENbHAs HHPOpMALUS.

HenpepbiBHass ~ uHopmanmsa.  MaremaTuueckoe  OIpENEICHHE  HENpEephIBHON
uHpOpMalLMY, TeopeMa OTCYETOB BO BPEMEHHOM IIpejcTaBiieHHMH (TeopeMa KoTenbHHKOBA);
TE€OpeMa OTCYETOB B YACTOTHOM IPEACTABIECHUY; NpeoOpa3oBaHUE CBSI3€H BO BPEMEHU B CBSI3U
[0 YacTOTEe; pAaclpeAciiCHUE BEPOATHOCTEH [UIsl HENPEPHIBHBIX BEIMYMH; OIProJAUYECKUE
aHcamMOu (YHKIIMI; KOTEPEHTHOCTb, SHTPOIHS HETIPEPHIBHBIX PACIIPEIEICHUI.

Metoabl mnpeoOpa3oBaHMsl HENPEPbIBHBIX CHITHAJOB B JHCKpPeTHbIe. MeTobl
JUCKPETH3AIMM TOCPEACTBOM BBIOOPOK; paBHOMEpPHAas JAMCKPETU3ALMs; AMCKPETU3alus IO
KPUTEPHIO HauOOJIbIIET0 OTKIIOHEHUS; alalTUBHAs AUCKPETU3alllsl; KBAHTOBAaHUE CUTHAJIOB.

Moayas 2. Cucrembl mnepenaud MHGOpMAUHM, KOAUPOBAHUE, MOIYJIALUA U

LIYMOIIOJaBJICHHE.

Cucrembl nepegauun wuHdpopmanuu. CucreMbl nepenaud HHPopMmau; oOuue
OTpeNieNIeHus; CKOPOCTh MepeAayd IUCKPETHOM MHQOpMAalMu M MPOMYCKHAas CHOCOOHOCTh
KaHaJja; MoJaBJIeHue IIyMOB M HaJIeKHOCTh; Nepeadya nH(OpMalui HENPEePhIBHBIMU CUTHAJIaMH
[0 KaHajaM C OrpaHMYEHHON MOJOCOM YacTOT; CKOPOCTh Mepedayd MHPOPMALUU; CITydaiHbIN
IIYM; 3aKOHBI CYNEPIO3ULUU JUIsl CIIy4allHOTO IIyMa; KiacCU(UKalMs MOMEX U HCKaKEHU;
npejcKa3aHue, CriaKuBaHue, GUIbTPAIUs; KPUTEPUU KauecTBa CUCTEM Iepeaaun HH(OpMaIiK)

Koauposanne wundgopmanmu. KonupoBanune wuHpopManuum Tmpu mepedade Io
JMCKPETHOMY KaHally 0e3 MoMeX — aJIfOPUTMBI CHKaTHsl HH(pOpMaIMK (IPOCTEHIITNE alITrOPHUTMBI
cxatusi wHbopmarnuu (apudMEeTHYECKOe KOJMPOBAHUE); aJANTHBHBIC aJTOPUTMBI CXKATHUS
(xogupoBanue XagphmeHa); aTanTUBHOE apu(PMETHUECKOE KOJUPOBAHHE; MTOACTAHOBOYHBIEC HITH
CJIIOBapHO OPHUEHTHUPOBAHHBIE AJITOPUTMBI CxaTusi uHPopmauuu (Mmetonsl Jlemmena-3uBa).
[Tomexo3ammTHOE KOAMPOBAHUE: KOJBI C OOHAPYKEHHEM OIIMOOK M KOPPEKTUPYIOLIHE KOIbI
(O10uyHBIE U HETPEPHIBHBIE)

Mopnyasinusi M nogaBjaeHue HyMoB. OCHOBHBIE ITOHATHS, OTPAaHUYECHMSI, HAKJIAbIBAEMbIE
Ha CHUCTEMY; aMIUTUTYIHAsl MOJYJIALUS C ABYMs OOKOBBIMU IOJIOCAMM; AMILTUTY/THAST MOTYJISLUS
C OAHOH OOKOBOH TMOJIOCOM; YacTOTHAas MOAYJSALUS; KOJOBO-UMITYJIbCHAS MOIYJISLIUS;
MIOMEXOYCTOMYUBOCTh CUCTEM.

Moayas 3. Metoas! cxxaTtust nuHbopManuu. M3ydeHrne oCHOB TEOPHH 3alUThI HH(POPMAIIUU:



0O0630p METOOB CxKATHUS H300paKEHUH, ayJMOCUTHAIIOB U BUJIEO
OcHoBBI Teopuu 3amuThl HHGopMmanuu. Kpunrtorpadus; kpunrocuctema 0e3 nepemaadn
KJIIOUEH; KPHUNTOCUCTEMa C OTKPBITBIM KJIIOUOM; DJIGKTPOHHAs TMOAMNHCh M  CTaHAAPT
mppoBaHUs JAHHBIX.

4. O0beM y4eOHOI TUCUHMIIIIHHBI

B 3aueTHBIX B akazem.

Bunsl yaeOHol paboThI €AMHULIAX qacax
O0masi Tpy10eMKOCTh THCIUILIHHBI 110 Y4eOHOMY ILIAHY 5 180
Konrakrhas pa6ora (KP): 1,8 64
Jlextuu (JIek) 0,45 16
ITpaktrueckue 3anstus (I13) 0,45 16
Jlaboparopubie 3ausatus (J13) 0,9 32
CamocrositesbHas padora (CP): 3,2 116
CaMocCTOsTeIbHOE U3YUCHUE PA3/IeTIOB NUCIUTIIHHBI 3,2 115,8
KonTtakTHas camocrositenpHast pabora 0,2
Bua konTpoJIs: 3a4ueT / 3K3aMeH - 3ader ¢
OIIEHKOM

B 3auetnbix | B actponoMm.

Bunpl yueOHOI paboThI eMHHLIAX yacax
OO0mas TPy10eMKOCTh THCIIHILIHHBI 10 Y4eOHOMY MJIAHY 5 135
Kounrakrhas pa6ora (KP): 1,8 48
Jlexuuu (Jlek) 0,45 12
Ipaktuueckue 3austus (I13) 0,45 12
Jlaboparopusie 3ausatus (J13) 0,9 24
CamocrositesbHas padora (CP): 3,2 87
CamocTosiTeIbHOE U3YUYEHHE Pa3/IeTOB JUCIIUILIMHBI 3,2 86,85
KonrtakTHas camocrosTenbHas pabora 0,15
Buja kouTpoJsi: 3a4et / 3K3aMeH - 3auer ¢
OIIEHKOM

AHHOTanus padoyeil NporpaMMbl JMCUMILIMHBI «Y HUBepcaJlbHbIe IPOrPAMMHbIE
CPeACTBA pPelIeHUs MAaTeMATHYECKHX 32/1a4 B OCHOBHBIX IIPOL[ECCAX XUMHYECKUX
NPOM3BOJACTB M XUMHYecKoii knuéepHeruke» (b1.B.JIB.2.2)

1. Hesn AucuMNJIMHBI — HAYYUTh CTY/IEHTOB TEOPETHUYECKUM OCHOBaM, NMPAKTUYECKUM
YMEHUSIM M HaBblkaM 3(@EKTUBHOIO HCIIOJIB30BAaHUS COBPEMEHHBIX  YHUBEPCAIbHBIX
IPOrPaMMHBIX CPEICTB JUIsl TPOBEIEHUS YMCIEHHBIX, aHATUTHUYECKUX pacdy€roB, 0OpabOTKU U
BHU3YyalM3alliy [JaHHBIX, IUIAHWPOBAHMSI W MOJCIMPOBAHUSA HKCIEPUMEHTA, a TaK >Ke i
pellieHusl MHUPOKOro Kpyra BHIYUCIUTENbHBIX 3a7ady y4eOHOro, MPHUKJIAJHOTO, HHKEHEPHOTO U
HAy4yHOTO XapakTepa.

2. B pe3yabTare H3y4eHHUs! JUCHUILIMHBI 0aKaJlaBp J0JI2KeH:

oBJaJeTh ciaeayommmu odmenpodeccnonanbubiMu (OIIK) komnereHuusaMn:

— CIIOCOOHOCTBIO peliaTh CTAHAAPTHBIE 33/1a4U MPO(ECCHOHANBHON AESITeTbHOCTH Ha
OCHOBe HH(OpMalMOHHON 1 OubnHuorpaduyeckoi KyabTyphl ¢ IpUMEHEHHEM HH(OPMAaIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTHMM W C YYeTOM OCHOBHBIX TpeOoBaHUI HH(OPMAIIMOHHOM
6e3omacHoctu (OITK-1);

oBJaeTh ciaeayromumMu npogeccuonanbubiMi (IIK) komnerennusivu:



— CIIOCOOHOCTBIO  UCMOJB30BaTh COBPEMEHHbIE WH(GOPMAIMOHHBIE TEXHOJOTHH,
MPOBOJIUTH 00Pa0OTKYy MH(POPMAIIMK C UCIOJIB30BAaHUEM MPHUKJIAAHBIX MPOTpaMM U 0a3 JaHHBIX
JUTSL pacueTa TEXHOJOTHYECKUX MapaMeTpoB OOOPYAOBAHHUS W MOHHTOPHHTA MPUPOIHBIX CPEIl
(IIK-3);

— TOTOBHOCTBIO HW3Yy4aTh HAYYHO-TEXHHYECKYH0 HWH(OpMALHMIO, aHATU3UPOBATH
OTEYECTBEHHBIN U 3apyOCIKHBIN OIBIT 10 TeMaTuke uccienoanuii (I1K-13);

3nams:

— KIaccu(pUKaAUIo, CTPYKTYpPY, (YHKIIMOHAIBHBIE M MAaTEMAaTHYECKHE BO3MOXKHOCTH
CYILIECTBYIOIINUX YHUBEPCAIBbHBIX MPOrPAMMHBIX CPEJCTB PELUICHUS MATEMAaTUYECKUX 3a/1a4;

— METOMKH BBITIOJTHEHHSI 00pa0OTKH, BU3YAIM3AINH TAHHBIX, IPOBEACHHS YHMCICHHBIX U
CUMBOJIbHBIX BBIYUCIICHUH C HCIIOJIB30BAaHUEM COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB;

— S3BIKM  TIPOTpAaMMUpPOBaHUsl  (YIpaBlIEHUs  BBIUMCICHUSMH), TPHUMCHSEMBIC B
COBPEMEHHBIX IPOrPaMMHBIX CPEJCTBAX PEIICHUSI MaTeMaTUYECKUX 3a/1a4;

Ymemos:

— BBIOMPATh MaKeT MPUKIATHBIX IPOTrPAMM JJIsl PEIIEHUs] KOHKPETHBIX BBIYMCIUTEIbHBIX
3a/1ay;

— UCTOJBb30BaTh  YHHUBEpPCaJIbHbIC MpOrpaMMHBIE  CpelCTBAa AN PELICHUS
MaTeMaTUYeCKHUX 3a/1a4;

Bnaoemo:

— HaBBIKAMH DPCIICHUS TPUKIAJHBIX, YYCOHBIX, WHXECHEPHBIX, HAyYHBIX 3a7ad C
HCIOJIb30BaHNEM COBPEMEHHOW KOMIBIOTEPHON TEXHUKH U MTPOTPAMMHBIX CPEJICTB;

— HAaBBIKAMH HCIIOJIb30BAHUSI COBPEMEHHBIX MPUKIAJHBIX MPOTrPAMMHBIX CPEICTB IS
MaTEeMaTHYECKUX BBIUYUCICHUN;

— HAaBBIKAMHM  JJOKYMEHTHPOBAHHUS  PacueTOB, TMPOBEIEHHBIX C  HCIOJIb30BAaHUEM
COBPEMEHHBIX IPOrPAMMHBIX CPEJICTB.

3. KpaTtkoe cogep:xaHue TUCHMILIUHBI:

Kpatkuii ucropuueckuii ouepk. OCHOBHBIE 1I€JIM M 3aJayd Kypca, COCTaB Kypca,
UH(POPMALIMOHHBIE HCTOYHUKH.

MopayJib 1. BBeieHne B TeOpPHI0 AJITOPUTMOB U CTPYKTYP AAHHBIX

OcHoOBHBIE MOHATHS — KJIaccu(UKaIUs MaTeMaTHYECKUX 3ajlad U METOJI0B MX PELICHus,
MOHSTHE aITOPUTMA.

XapaKkTepuCcTHKH AJITOPUTMOB — YHCIIEHHBIE U CHUMBOJIbHBIE BBIYMCIIEHHS, TOUHBIE U
NpUOIKEHHBIE BBIUMCIICHUS, UTEPATUBHBIE AJTOPUTMBbI, BBIUMCIUTENbHAS CIOKHOCTh 3ajady,
CXOIUMOCTb, IOCTOBEPHOCTD, aIEKBATHOCTb MOJIENIH.

MartemaTuyeckue BeJIHYHMHbI M KOMIBIOTEPHbIe THIbI JAHHBIX JUII UX
OpEeICTaBICHUs — LeJble YHcia, palOHAIbHbIE M HUppalMOHAJIbHBIE APOOH, KOMIUIEKCHBIE
yuciaa, OECKOHEYHOCTb, HEONpPEeeNEHHOCTb, MHHMMAs €IUHMIA, CKajsp, BEKTOp, MaTpHIa;
LEJIOYHCIIEHHbIE TUIBl JaHHBIX, JPOOHBIE TUIBI C IUIaBarolled U (PUKCUPOBAHHOW 3amsToMH,
MAacCHBBI, IPEJICTABICHUE OCOOBIX 3HAUECHUII.

Moayas 2. O6mue cBeneHusi 0 nporpammuomM obecnedyeHun (IO) nas pemenus
MaTeMaTH4YeCKHX 32124

Monenupyromue nporpaMMHbIE CpPEACTBA M CPEICTBAa aBTOMAaTH3a-IIMH HH)KEHEPHBIX
pacueToB — Ki1accudukaius cymecrsytomiero I10.

00630p GYHKIMOHATBHBIX U MAaTEMAaTHYECKUX BO3MOXKHOCTEH W CPAaBHHUTEIBHBIN aHAN3
IPOTPAMMHBIX CPEJICTB KOMIBIOTEPHOM anreOpbl — JOCTOMHCTBA M HEJOCTaTKH, CQepsbl
NPUMEHEHHUS; MPEeUMYIIeCTBa U HEAOCTaTKH CBOOOJHO-PACIPOCTPAHAEMbIX MPOrPaMMHBIX
CPEICTB.

CoBpeMeHHbIE TEHICHIMH B PELUICHUH BBIYUCIUTENbHBIX 3a7ad — MAacCOBBIN
napajienusM, oOJlauHble BBIYMCICHMS, paclpeieiaEHHble BBIYUCIUTENbHbBIE CETH, CUCTEMBI C
BeO-uHTEpdEcom.

Moayas 3. Cucrema KoMnblOTepHOi anredpsr Mathcad



Mathcad — oOmime cBeieHUs O CTPYKTYpe MPUIOKEHHs, (PYHKIIMOHAIHHOM HaIlOJTHEHUH
U BO3MOYKHOCTSIX CHCTEMBI, OCOOCHHOCTH, MPEUMYLIECTBA M HEIOCTATKU IO CPAaBHEHHIO C
JIPYrUMHU [IPOTPaMMHBIMH TPOoAyKTaMu. OCHOBBI BBINOJHEHUs pacu€ToB B cpeae Mathcad —
JIEKCMKa M CHHTAaKCHC 3alllCH PACYETHBIX COOTHOLICHWH, IEPEMEHHBIE, BO3MOYKHOCTH U
OTrpaHUYEHUsI BCTPOECHHBIX TUIIOB JAHHBIX.

O030p uHTepdeiica moab30BaTeJsA — MEHIO, MMAHEJIM WHCTPYMEHTOB, KJIAaBUATYpPHBIE
nocienoBaTenbHOCTH A 3 hekTrBHOM padoThI,

Busyanu3zanms 3aBHCHMOCTedl — IOCTpoeHue TIpadukoB (YHKIMM M Auarpamm,
HACTpOIiKa rpad)uIecKoro OTOOpaKEHUSI.

CuMBouIbHBII BhIYncaHTedb Mathcad — ympomieHue BbIpaxeHHH, pa3jioKeHUE Ha
MHOXHTEJH, TOACTAaHOBKA MEPEMEHHBIX, CUMBOJIbHOE TU(PEepeHIIMPOBAHNE, HHTETPUPOBAHHE,
pa3I0XKEHUE B PABI, HAX0XKIECHUE KOPHEH.

Hcnoan3oBanne cucrembl Mathcad nns pemieHusi KOHKpPeTHBIX 3aga4y — 0030p
ceMelCcTBa BCTPOEHHBIX (YHKUMH: CTaTUCTHYecKass oO0paboTKa JAaHHBIX, ONTHMM3ALKA,
UHTETpUpoBaHue U AupdepeHIupoBaHUe, perpeccus, KOMIUICKCHBIE HCYHCICHHS, IOUCK
KOpPHEH.

Mopayas 4. Ilaker NpUKJIAJHBIX NPOrpamMM /JIsl pelleHHus] 3aJa4 TeXHHMYeCKHX
Beiunciaenniit MATLAB (Matrix Laboratory)

MATLAB — koHuenuusi cMCTeMbl, CTPYKTypa HakKeTa MporpammM, (yHKIHOHAIBHBIX
BO3MOYKHOCTEW CHCTEMBI U ITaKeTOB paciuupenus Toolboxes.

HNurepdeiic noabzoBareass MATLAB, paboune okHa cuUCTEMBbl, KOMaHJIHAs CTPOKa,
ycTpoiicTBo cipaBoyHoi noacuctemsl MATLAB.

Komanansbiii s3sik MATLAB - nekcembl, omnepaTopbl, (YHKIUH, BBIPAXECHUS U
YIPaBIAOLIUE KOHCTPYKIIMH, TUIIBI JaHHBIX. OnepupoBaHUe IEPEMEHHBIMU THIIA "MaTpuua'.

Hcnoabs3oBanue nakera MATLAB quis penieHusi MaTeMaTHYeCKUX 3a/4a4:

Annpokcumanusi  3KCIEPUMEHTAJIbHBIX  JIAHHBIX ~ KPUBBIMHU, perpeccusi, 1oadop
napaMmeTpoB ypaBHeHHid KpuBbIX — Curve Fitting Tool (MHCTpyMEHT HACTPOWKHU KPUBOH );

[lonunomuaneHas anmpokcumanus — Spline  Toolbox  (uHCTpymMeHT — crnaiin-
anmnpoKCUMAalIUN );

@yHk1uK ¥ rpadpudeckre HHTepQEichl 111 aHanu3a U MOACTUPOBAHUS JAHHBIX, a TAKKe
pa3paboOTKH CTAaTUCTHUECKUX anroputMoB — Statistics Toolbox (MHCTpYMEHT CTaTHCTHUYECKOM
pa3paboTku). MeTo/Ipl TMHEHHOTO porpaMMupoBanust U ontummsaiu — Optimization Toolbox
(MHCTPpYMEHT ONTUMU3AIINH ),

[Taker MonenupoBaHUS Il pEIIEHUS CUCTEM HEIMHEWHBIX JudQepeHnanbHbIX
YpaBHEHUH B YACTHBIX IPOU3BOHBIX.

Moayabs 5. Hcnmoab3oBaHHe aJdbTePHATHBHBIX MPOrPpaMMHBIX CPEACTB IS
MaTeMaTH4YeCKUX BbIYMCIeHHI

INaker mpuxiaagnbix mporpamm Mathematica. Vurepdeiic nporpammsl. Ilamutperl
MaTematuueckux ¢yHkiuil. BBox nanHbix. OToOpaxkeHue NaHHBIX. SApo u uMHTEepQeicHbIN
nporeccop — 6a3oBbie KOMIOHEHTH Mathematica.

IMaker npukaagubix nporpamm Maple. OcoOGeHHocTH uHTepdeiica NnporpamMmsl.
OcobenHoctu paboTel ¢ mporpamMmoil. CHMBOJBHBIE NPEOOpa3OBaHMUs C HCIOJIb30BAHUEM
TEKCTOBOTO Inporeccopa Maple.

IMaker npukaagusix nporpamm GNU Octave. Pasnuume unTtepdeiica ans cucrem
Linux 1 Windows NT. OcHOBHbIE CXO/ICTBa U pa3iHuus C MAKETOM MPUKIATHBIX MPOTpamMM U
A3bIKOM ITporpammupoBannsg MATLAB.

SA3bik mporpammupoBaHuss R — I8 cTaTUCTHYECKONM O0OpabOTKHM JaHHBIX W
BU3yaJIU3alliH pe3yIbTaToB Ha rpadukax. O0omouky At paboThl ¢ A3bIKOM R.

4. O0beM yueOHO# JUCUMIIJIMHBI

B 3aueTHBIX B akagem.
Bunpr yue6HOM paboThI eIUHUIIAX gacax

O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IUIaHY 5 180




Konraknas padora (KP): 1,8 64

Jlexumu (JIek) 0,45 16
ITpaktuyeckue 3anstus (I13) 0,45 16
Jlaboparopusie 3ausatus (J13) 0,9 32
CamocrositesbHas padora (CP): 3,2 116
CamocTosiTeIbHOE U3YUYCHHE Pa3JIeTIOB JUCIIUILIMHBI 3,2 115,8
KoHrtakTHas camoctosTenbHas pabora 0,2
Buja koHTpoJIsi: 3a4eT / IK3aMeH - 3auer ¢
OLIEHKOM

B 3auetnbix | B actpoHoMm.

Bunpsl yaeOHoI paboThI eAMHULIAX qacax
OO0mas TPy10eMKOCTh THCIHILIHHBI 110 Y4eOHOMY MJIAHY 5 135
Konrakthas patdora (KP): 1,8 48
Jlexuunu (Jlek) 0,45 12
[Tpaktuueckue 3ansatus (I113) 0,45 12
Jlaboparopusie 3ausatus (J13) 0,9 24
CamocrositesbHas padora (CP): 3,2 87
CaMocCTOsTeIbHOE U3YUEHUE PA3/IeTIOB TUCIUTLIMHBI 3,2 86,85
KonTaktHas camocrositennbHas pabora 0,15
Bua koHTpoJIs: 3aueT / 3K3aMeH - 3ader ¢
OLICHKOM

AHHOTaNUs padoyeil NPOrpaMMbl JUCHUIIMHBI « BbIYMCANTENbHBIA IKCIEPUMEHT B
3a/a4ax XumMu4yeckoii rexuosorun» (b1.B.J[B.3.1)

1. Heau QMCUMIUIMHBI — U3YYUTh METOJIBI M MPUEMBI TTPOBEICHUS BBIUYMCIUTEIHHOTO
HKCIIEPUMEHTA HA MATEMAaTUYECKUX MOJIEIISIX HEKOTOPhIX 00BEKTOB XUMUYECKOM TEXHOIOTHH.

2. B pe3yabrare wu3ydyeHHus AUCHUIVIMHBI O0y4YawluMiicsi N0 mporpamme
0akajaBpHaTa J0JIKEH:

o0sanaTh ciaenywuumu odmenpodeccuonaibubiMu (OIIK) komnerenuuamm:

— CIIOCOOHOCTBIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCITUILINH B
npoecCHOHANBFHOM  JAEATeTbHOCTH, MPUMEHSITh METOAbl MaTeMaTUYecKOro aHaiu3a |
MO/JICITUPOBAHHUS, TECOPETUIECKOTO M IKCIIepUMeHTaIbHOTO Hccienoanus (OIMK-2);

npodeccuonanbubiMu (IIK) koMmnerenuusivmm:

— CIOCOOHOCTBHIO  HCIOJIB30BaTh COBPEMEHHbIE HH(GOPMAIIMOHHBIE TEXHOJOTHUH,
MPOBOJIUTH 00Pa0OTKYy MH(POPMAIIMK C UCIOJIB30BAaHUEM MPHUKJIAAHBIX MPOTpaMM U 0a3 JaHHBIX
JUISL pacueTa TEXHOJOTHYECKUX MapamMeTpoB OOOPYIOBAHMS WU MOHHMTOPHUHTA MPUPOAHBIX CpEll
(IIK-3);

— CIIOCOOHOCTBIO TPUMEHSTH COBPEMEHHBIE METOJbl MCCIEAOBAHUS TEXHOJOTHYECKHX
MpOLIECCOB W NPHUPOAHBIX Cpel, HCIOJIb30BaTh KOMIIBIOTEPHBIE CpPEJCTBA B HAYy4HO-
uccienosareabckoit padore (ITK-14);

3namp:

- TMOAXONIbI K METOJAaM MaTeMaTHYECKOTO MOJCIUPOBAHUS PA3IUUHBIX OOBEKTOB
XUMUYECKON TEXHOJIOTHUH;

- OCHOBHBIE QJITOPUTMBI U METOJIbI YMCJICHHOTO PEIICHUS MATeMAaTHUYECKUX U XUMHUKO-
TEXHOJIOTMYECKHUX 3a7a4 B CTAlIMOHAPHOM COCTOSIHUU U B JIETEPMUHUPOBAHHON ITOCTAHOBKE;

- OCHOBHBIC TIpuéMbI paboThl B Bu3yaibHOW cpeae Borland Delphi omneparmonnoii
cucrembl Microsoft Windows;

Ymems:



- (hopMynHpoBaTh pacyETHBIE 3a/a4d BBIUYMCIUTEIBHOTO JKCIEpUMEHTa B 001acTH
XUMUYECKON TEXHOJIOTHH;

- MCII0JIb30BATh YMCIIEHHBIE METO/IBI JUIsl PEILICHUS TaKUX 3a]a4;

Bnaoemu:

- METOJaM{ YHCIECHHOTO JKCIEpUMEHTa M DEUICHUs 3aJad B 00JaCTH XUMHYECKOH
TEXHOJIOTHH.

3. Kparkoe conep:kanue JIUCHUIIHHBI:

BBenenue. BoruucauTenbHbIN 3KCIEPUMEHT U MaTeMaTH4eCKOe MOJeJTHPOBaHHUeE.
Ilesb 1 OCHOBHBIE 32124 H.

[IpeumyiiecTBa BBIYMCIUTEIBHOIO 3KCIIEPUMEHTAa U MAaTEMAaTUYECKOrO0 MOJEIUPOBAHUS
B CpPaBHEHUMM C HAaTypHBIM OJKCIEPUMEHTOM. lIpUuuHBL, 1O KOTOPBIM HPUMEHSIOT
BBIYMCIIUTENbHBIN SKCIIEPUMEHT. MeTo bl T03HaHUs MUpa U MoJenupoBanue. [Ipenmyinecrsa u
HEJ0CTaTKU BBIUMCIUTEIBHOIO SKCIIEPUMEHTA.

Moayab 1. Pa3zpaborka MareMaTH4eCKHX MoJesiell pacdyeTa KOKYXOTPYyO4aTbIX
TeNJI000MEHHBIX ANMNAPATOB 0e3 M3MEeHEeHHsl arPeraTHOro COCTOSIHUS CpeJl.

O6mue cBengenus. OmpeeneHue MOBEPXHOCTH TeIUIooOMeHa. Pa3nuyHble CcXeMBI
B3aMMHOI'0 TOKA TETIJIOHOCUTENEH.

[loBepouHbIll U MNpPOEKTHBIM pacy€T. OmnpenesneHUE TEIUIONEPENAOIE MOBEPXHOCTH.
VYué€r HampaBiieHUsT TOTOKOB. YYET W3MEHEHHUs TeMIepaTypbl IOTOKOB M CTEHKH M Kak
CJIEJICTBUE U3MEHEHUE CBOMCTB, YYaCTBYIOIUX B TEIJIOOOMEHE Cpe/.

[IpoBeneHNE YUCIEHHBIX OKCIEPUMEHTOB Ha pa3pabOTaHHBIX IpPOrpaMMax C
UCII0JIb30BAaHUEM U3YyUEHHBIX MOJIEICH.

['mapaBiamyeckuii pacu€T TEINIOOOMEHHBIX anmapaTtoB B OAHO(A3HBIX W JABYX(a3HBIX
cpenax.

MareMaTHuecKkoe MOJEIMPOBAaHUE TEINIOOOMEHAa B OJHO(A3HBIX U IBYX(a3HBIX Cpeiax.
VYpaBuenue HaBbe-Ctokca. Pexumbl TeueHus. Pacu€r rupaBiImdecKkoro CONpPOTUBIICHUS
o1HO(a3HBIX U IBYX(a3HBIX IIOTOKOB C YIETOM PA3IUYHBIX 3P PEKTOB.

Matematuueckoe MojeIUpoBaHuE TeriooOMeHa B oaHo(das3HbIX cpenax. IlpoBeaenue
YHCIIEHHBIX SKCIIEPUMEHTOB Ha pa3paOOTaHHBIX IpOrpaMMax C HCIIOJIb30BAHMEM H3YyYEHHBIX
MOJECIIEH.

Moayas 2. MaremaTudeckoe MoOJeJIMPOBaHUEe TeNJooOOMeHa ¢ H3MeHEeHHeM
arperaTHoro cocrosHus ¢as.

IIpoueccsl kuneHus U KOHACHcauu. TepMOguHAMUYECKHE OCHOBBI ITPOLIECCOB.

MaremaTnueckoe MOJENUPOBAaHUE TEIUNIOOOMEHA MpU KOHJCHCALMM YHUCTHIX HapoB U
I1apora3oBbIX CMECEH.

PaznuuHble TUNBI KOHAEHCALMU Mapa U3 00bEMa M HA MOBEPXHOCTH. YUeT pPEXHMOB
TE€YeHUs TUIEHKU KOHJEeHcaTa. BnusiHue pa3nuyHbIX (AKTOPOB Ha PEXUMBI TEUEHUS IUIEHKU
KOHJIeHcaTa. MeToabl pacyéTa KOHAEHCATOPOB apOra3oBbIX CMECEH.

[IpoBeneHNEe YUCIEHHBIX OKCIEPUMEHTOB Ha pa3pabOTaHHBIX IpPOrpaMMax C
WCIIOJIb30BAaHNEM U3YUEHHBIX MOJEIEH.

MaremaTrueckoe MOJEINPOBaHUE TEIJIO0OMEHA ITPU KUTIEHUH.

[IpoBeneHue YHMCICHHBIX OSKCIIEPUMEHTOB Ha pPa3pabOTaHHBIX IporpamMmax ¢
UCIIOJIb30BaHUEM H3Y4YeHHBIX Mojenei. Pexumbl kunenus. Kunenume B 00béMe U Ha
MOBEPXHOCTH, B KAHAJIaX P OPraHU30BAHHOM JIBUJKEHUU SKUJKOCTH.

Moayab 3. OCHOBbI MAaTEeMAaTH4YE€CKOI0 MOJEJHPOBAHHUS IPOLECCOB TEIUIO- H
Macconepenady B peKTH(PUKAIHOHHBIX KOJTOHHAX.

OOmue cBeneHUss U OCHOBHBbIE MOHATUS pekTudukanuu. I[logxoabl K ONHMCaHUIO
IpOIIeCCOB peKTHPHUKaMU. Pa3nuynbie MeTo bl pacuéTa.

VYrpouieHHble MaTeMaTHYeCKHe MOJENU JJs pacueTa Impolecca peKTUu(UKaluu B
IIPOCTBIX KOJIOHHAX.

CocraBiieHre MaTepUaIIbHOIO — IMOKOMIOHEHTHOTO, TeruioBoro Oananca. Konuenmuu:
TEOPETUYECKON CTYNEHM pa3/eieHUs, PAaBHOBECHOW TapeNnK, K.I.J. TapelKu M KOJOHHBL



YnpoieHHbIH pacuéT peKTUPHUKAITMOHHOHN KoJoHHBI. CooTHOIIEHUS DeHCcKe 1 AHACPBY/IA.
Pa3paboTka mporpammsbl pacuera peKTU()PUKAIIMOHHON KOJIOHHBI METOJOM HE3aBUCHUMOTO
oIpezesieHUs] KOHIEHTPALUI C IEpPEMEHHBIMHU MIOTOKAaMH JKUJKOCTH U I1apa MO BBICOTE KOJIOHHBI.
COBMECTHOE pEIIEHHE YpPAaBHEHUN IMOKOMIIOHEHTHOIO MAaTepHAIbHOIO M TEIJIOBOTO
0allaHCOB W MapO-KUIAKOCTHOTO paBHOBecusi (meroamka Tume—I'enmeca). OOecrieuenue u
YCKOpEHHUE CXOAMMOCTH MeToJoM O-xoppekiuu. [IpoBeaeHne YUCIEHHBIX SKCIEPUMEHTOB Ha
pa3pabOTaHHBIX MIpOrpaMmax C HCIOJb30BAHMEM H3y4YeHHbIX Mojenei. lloaxoabl k yuéry

HEUJIeaTbHOCTH JKUIKOW U TTapoBoi (as.

4. O0beM yueOHOM JUCUUIIJIMHBI

B 3auernbix | B akanmem.

Bupl yue6HOM paboTh eIUHNIaX gacax
OO0mas TPy10eMKOCTh THCIHILIHHBI 110 Y4eOHOMY MJIAHY 3 108
Konrakrhas pa6ora (KP): 1,3 48
Jlexumnu (JIek) 0,4 16
Jlaboparopubie 3ausatus (JI3) 0,9 32
CamocrositesbHas padora (CP): 1,7 60
CaMoCTOsATEIbHOE U3YYCHHUE Pa3/IeNIOB TUCIUIUIHHBI 17 59,8
KonTtakTHas camocrositenpHast pabora ’ 0,2
Bua koHTpOJIA: 3a4ueT / IK3aMeH - 3ager

B 3auernbix | B acTpoHOoMm.

Bunpl yueOHOI paboThI eIMHUIIAX qacax
O0mas Tpy10€eMKOCTh IMCHUILIMHBI 10 Y4€0HOMY IJIAHY 3 81
Konrakthas padora (KP): 1,3 36
Jlexuuu (Jlek) 0,4 12
Jlaboparopusie 3ansTus (JI3) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CaMoCTOsITENIbHOE U3YUYEHHUE PA3AEIOB TUCIUIUIMHBI 17 44,85
KonTaktHas camocrositennbHas pabora ' 0,15
Buj koHTpoOJIs: 3a4eT / IK3aMeH - 3auer

AHHOTanus padoyeil NporpaMMbl M CUMIIMHBI «SI3bIKH U cpeabl
NPOrpaMMHPOBAHUA B OCHOBHBIX NPOLECCAX XUMUYECKUX IPOM3BOACTB H XMMHYCCKOMH
kubepueruke» (b1.B.11B.3.2)

1. Hequm AWMCOMIVIMHBI — TIOIY4YEHHE CTYAEHTAaMU 3HAHUH O CYIIECTBYIOIIUX
UHTETPUPOBAHHBIX  cpelax  pa3palOTKM  NPOTpaMMHBIX  NPUIOKEHHUM U HaBBIKOB
CaMOCTOSITENIbHON Pa3paboTKH MPOrPaMMHBIX IPOJYKTOB C HCIIOJIB30BAaHUEM 3TUX CPE/l.

2.B pe3yabTaTe H3yueHHs THCHHUIIMHBI 00y4YaloLIUiicsl MO MporpamMMme fakajaBpuarta
AOJIKeH 00J1a1aTh ciaeayromumu oomenpodeccnonanabbivu (OIIK) komnerennusiMu:
— CIIOCOOHOCTBIO HCITOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUINH B

MpoPECCHOHAIBHON ~ JCSITEIIPHOCTH, TPUMEHSATh METOJbl MAaTeMAaTHYeCKOrO0 aHaiu3a |
MO/JICIIMPOBAHHUSI, TEOPETUIECKOTO M IKCIIEpUMEHTaIbHOTO HccinenoBanus (OITK-2);
npopeccuonanbHbiMu (ITK) koMnerenuusimm:
— CIIOCOOHOCTBIO  HUCMOJB30BaTh COBPEMEHHbIE WH(GOPMAIMOHHBIE TEXHOJOTHH,

MMpOBOAUTDH O6p8.60TKy HH(pOpMaLII/II/I C UCIOJIb30BAHUCM NPHUKIIAAHBIX MIPOTrpaMM U 0a3 JaHHBIX

JUIsL pacueTa TEXHOJOTMYECKUX MapaMeTpoB OOOPYAOBAHHS W MOHMTOPHUHIA NMPUPOAHBIX CpEll
(TK-3);



— CHOCOOHOCTBIO MPHUMEHSTh COBPEMEHHBIC METOABI MCCICIAOBAHHUS TEXHOJIOTHYECKHX
MPOLECCOB U TMPUPOAHBIX Cpell, HCIONb30BaTh KOMIBIOTEPHbIE CPEACTBA B HAYYHO-
uccienoBareabckoi padore (ITK-14);

3namy:

— OCHOBHBIE JTalbl 3BOJIOLUU S3bIKOB IMPOrPaMMHPOBAHUS, TEHICHIUU PpPa3BUTUS
COBPEMEHHBIX SI3BIKOB U CpPeJl IPOrPaAMMUPOBAHMS,;

— MpaBWJIa TOCTPOCHHUS OJIOK-CXEM QJITOPHUTMOB B COOTBETCTBHH C JICHCTBYIOIIMMHU
CTaHJapTaMH U HOPMaTUBHO-METOIUYECKUMU JTOKYMEHTAMH;

— 3Tarbl )KU3HEHHOTO IIMKJIa IPOTPAMMHOTO 00ECTICUeHHS;

Ymems:

— MPOEKTUPOBATh rpaduueckuil HHTEpPEc MoaB30BATENS IPOrPAMMHOTO MPHUIIOKEHHS,;

— ONITUMU3HUPOBATh MPOrPaMMHBIM  KOA ¢ 1enbto  3(h(EeKTUBHOW  OpraHu3aluu
POTPaMMBlI;

Braoemy:

— OCHOBHBIMHU TpoOLeAypaMu, (YHKIUSMH U OINEPAaTOPaMH S3bIKa MPOTPAMMHPOBAHUS
WHTETPUPOBAHHOM Cpeibl pa3pabOTKU MPHUIIOKEHUH;

— HaBbIKAMM pELIEHMs] NPUKIAIHBIX 3a7ad I[POrpPaMMHUPOBAHUS C MHCIIOJIB30BAaHUEM
HMHTETPUPOBAHHBIX CpeJ] pa3pabOoTKU MPUIIOKEHUH.

3. Kparkoe conep:kanue IMCIUNIHHBI:

Henu u 3apaun kypca. Ctpykrypa. OCHOBHBIC TTOHSATHUSA U OTIPEICTICHUS.

Moayas 1. O0mme cBeeHus 0 I3bIKAX U CpeJax NPOrpaMMHUPOBAHMS M pa3padoTke
NPOrPAMMHBIX NPHJI0KEHHI. JBOJIIONMSA A3BIKOB M cpe/l IPOrpaMMHUPOBaHus. MallluHHBIN
A3BIK, S3BIKHM HU3KOTO M BBICOKOTO ypoBHEH. COBpeMEHHBIE S3bIKU U CPEJIbl MPOTPaMMHUPOBAHUS:
A3BIKU JUIs1 OBICTPOM pa3paOOTKU MPUIIOKEHUH, A3bIKH U CPEJIbl CIIEUATbHOIO HA3HAYEHMSL.

AJroput™MuzanmMs nporpamMm u mnpouenyp. I[IpuHimnsl pazpaboTKU anrOpUTMOB
nporpamMm W nporenyp. IlpaBmnma odopmiieHuss OJIOK-CXeM aJrOpUTMOB Ha OCHOBE
JNEHCTBYIONIUX CTAaHJAPTOB M HOPMATUBHO-METOUYECKHUX JOKYMEHTOB.

JTanbl KU3HEHHOI0 NHUKJIA MPOrpaMMHOro oodecmeveHusi. llukisl pa3zpaboTku,
CONPOBOXKIECHHUS U OOHOBJIEHUS TPOrPaMMHOIO oOOecledeHusi: HTambl, MpoOJeMbl U
MIPOTUBOPEUHS MEKIY pazpabOTUNKOM U MOJIb30BaTEIEM MPOrPAMMHOI0 00eCTIeYeHHUSI.

IIpoexTnpoBanusi uHTepdeiica mnoan3oBarens. Ilonarus rpaduyeckoro u
JpY’KECTBEHHOT'0 ToJib30BaTento uHTepdeiica. OcCHOBHbIE 31eMeHThl uHTepdeiica. CTaHaapThl
uHTepdeiica WindOWS-npuioKeHui.

OnTuMmu3anusi MNporpaMMHOro koaa. OCHOBHBIE HaIlpaBJICHHUS  ONTUMU3ALUU
nporpaMMHoro koja. I[Tpobiaemsl ckopocTu paboTsl POrpaMMbl, KOMIIAKTHOCTH NTPOIPaMMHOI0
KoJa, (QYHKIMOHAIBLHOCTH U yaobcTtBa s moib3oBaTens. CrnocoObl  JTOCTHXEHUS
ONTUMAJILHOCTH NMPOTrPaMMHOI0 KOJIa.

Mogayanb 2. UnTerpupoBanHas cpeia pa3padoTKu NPUJI0KEHH .

OcHOBHbIE HHCTPYMeHThbI pa3paborumka. Ilamutpa kommnoneHToB. MHcmekTop
00bekToB. [IpoexTupoBumk popMel. Peraktop mporpaMMHOTro Koja.

OcHOBHbIe KOMNOHeHTbl. OCHOBHBbIE BHU3yallbHbIE€ KOMIIOHEHTHI, MX CBOWCTBA U
MeTOJIbl: (DOPMBI, MaHEeNH, pa3AeauTeNu, MOANNUCH, MO PelaKTUpOBaHMs (BBO/AA), TEKCTOBBIE
IOJIs, BBIMAJAIOIME CIUCKU, OMIMHM W TPYNNBl OMIUHM, KHOMKH, TaOnuiel. KommoHeHT ams
MpEJICTaBICHNs JTaHHBIX B rpaduueckom Buae. KoMmmoHeHTH [uis pabOThl ¢ MPHIOKEHUEM U
sKpaHoM. HeBu3yasibHbIE T1aI0rOBbIE KOMIIOHEHTBHI.

SA3pik mporpaMmMupoBaHusi cpeabl. OmnucaHue IEPEeMEHHbIX, MAacCHUBOB, 3allHCEeH,
MHOXECTB, KOHCTaHT, MeTOK. ba3oBble THmbI mNepeMeHHbIX. OOBSABIEHHE HOBBIX THIIOB
nepeMeHHbIX. [ 1006anpHbIe U TOKadbHbIE TepeMeHHbIe. [Ipoueaypsl 1 QyHKIMH, onpeaenseMble
nojab3oBareneM. Co3llaHue HOBBIX Moayieil mpouenyp u ¢yHkuuil. OnepaTopbl U KOMaHIbI
yIOpaBiIEHUS XOJOM BBINIOJIHEHUs Tmporpammel. Ilponeaypst u ¢yHkuMum aas paboTel ¢
MacCHBaMHU M TEKCTOBBIMH (aitmamu. MaremaTnueckue npoueaypsl U GyHkuuu. Onepanuu co
cTpokamu. B3anmublie mpeoOpa3oBaHus CTPOK U uncen. Mcnonb30BaHue AHATIOTOBBIX ()YHKITAM.



Moayas 3. Penienne npuK/IaJHbIX 32124 NPOrPAMMHUPOBAHUS.

Pemenue 3a1a4 Ha 3aKpenieHHe HABBIKOB Pa0dOThl ¢ OCHOBHBIMM KOMIIOHEHTAMH.
3amaun HAa TMPOEKTHpOBaHWE WHTEpdeiica. V3yueHHe CBOWCTB M METONOB PAabOTHI C
KOMITOHEHTaMH.

Pemenne 3a1ay Ha 3aKpenuieHHe HABBIKOB PadOThI C OCHOBHBIMH NpoLEeIyPAMH U
¢pynkuusamu. 3anayu, TpeOyIolMe B3aWMHOTO MpeoOpa3oBaHUS CTPOKOBBIX U UYHUCIOBBIX
nepeMeHHbIX. PaboTa co CTaTH4eCKUMU M TUHAMUYECKHMMU MacCUBaMHU.

Pemenue 3aa4 Ha 3aKpenJjieHHe HABBLIKOB PadoThl ¢ ¢aiiamu. Utenue nadopmarum
u3 ¢aiina u 3anuck B (aiin. CoxpaHeHue U 3arpy3Ka HCXOJHBIX JAHHBIX B MPHIOKEHHSIX.

PemleHne BBIYMCIMTENBHBIX 3aJad. 3anadyu, TPeOYIOIIUE BHIIOJHEHUS MaTPUYHBIX
ornepauvii. BeraucnuTenpHbIe TpoUEAYpPHl M (YHKLIWH, OIpeaessieMble IOJIb30BATEIEM.
[IpencraBienue pe3yabTaTOB BbIYHCICHUN B hopMe TabIull, 1uarpaMm U rpaguKoB.
4.00beM yueOHOH THCHUILIUHBI

B 3ageTHBIX B akangem.

Bupl yue6HOM paboTh eIUHNIaX yacax
OO0mas TPyA0eMKOCTh TUCIUILIMHBI 10 Y4eOHOMY IJIAHY 3 108
Konraknas padora (KP): 1,3 48
Jlexuuu (Jlek) 0,4 16
Jlaboparopubie 3ausatus (J13) 0,9 32
CamocrositesbHas padora (CP): 1,7 60
CaMoCTOSATEIbHOE N3YYCHHUE Pa3/IeNIOB JUCIUTUIHHBI 17 59,8
KonTtakTHas camocrositenpHast paborta ’ 0,2
Bua koHTpoOJIsA: 3a4eT / IK3aMeH - 3ager

B 3aueTHBIX

B actpoHom.

Buapl yue6HO# paboThl €MHHLIAX yacax
O01mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 81
Konrakunas padora (KP): 1,3 36
Jlexumnu (JIek) 0,4 12
Jlaboparopubie 3ausatus (J13) 0,9 24
CamocrositesbHas padora (CP): 1,7 45
CamocTosiTeIbHOE U3YUYCHHE Pa3/IeTIOB TUCIIUTUIMHBI 17 44,85
KonTakTHas camocrosiTenbHas paboTa ’ 0,15
Bujx koHTpOJISi: 3a4eT / IK3aMeH - 3auer

AHHOTanus padoyel nporpaMmsl JucHHIIHHBI « AHpOpManuoOHHBIE CHCTEMbI
XpaHeHust u 006padoTku aHubIx» (b1.B./IB.4.1)

1. Heau nucuunianHbl — 00€CIIEYUTh MOTYYEHUE CTYICHTaMH 3HaHHUM O crocobax
HAXOXJCHUsA, OOpa0OTKM M XpaHEHUS [aHHBIX; OCHOBAaX MPOEKTUPOBAHUS COBPEMEHHBIX
WH()OPMAIIMOHHBIX U MHTEJUICKTYAIBHBIX CHCTEM U MX HCIIOJIH30BAHUS B PA3TUYHBIX 00JIACTIX
MPOMBILIEHHOCTH.

2. B pe3ynbrare u3yueHus: AUCHUILTUHBI OaKanaBp JOJKEH:

oBJIaleTh cieayrmmmu odmenpodeccuonanbubiMu (OIIK) koMmnereHuusimm:

— CIIOCOOHOCTBIO pellaTh CTaHIAPTHBIE 3a7aud MPOQEecCHOHAIBHON IEesITeNbHOCTH Ha
OCHOBe MH(OpPMAIIMOHHON 1 6UOIHOrpaduIecKoi KyabTyphl C IPUMEHEHHEM WH(OPMAIIMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJOTMA M C Y4YE€TOM OCHOBHBIX TpeOOBaHMI WH(OOPMAITMOHHON
6e3onacuoctu (OITK-1);

oBJIafeTh ciaeayrmmumu npogpeccuoHanbHbiMU (IIK) komnereHunsivu:



— CHOCOOHOCTBIO  HCHOJB30BAaTh COBPEMEHHBIE HH(OPMAIMOHHBIE  TEXHOJOIHH,
MPOBOJIUTH 00pabOTKy MH(POPMAIIMK C UCTIOJIb30BAaHUEM MPHUKIAIHBIX MPOrpaMM U 0a3 JaHHBIX
JUIS pacdeTa TEXHOJIOTUYECKUX MapaMeTpoB OOOPYAOBAaHMS W MOHUTOPHHIA MPUPOIHBIX CPEX
(IIK-3);

— TOTOBHOCTBIO M3Yy4aTh HAYYHO-TEXHHUYECKYH0O HMH(OpMAIMIO, AaHAIU3HPOBATH
OTEYECTBEHHBIH U 3apyOCKHBII ONBIT 1O TeMaTuke uccienoanuii (I1K-13);

— CHOCOOHOCTBIO NMPUMEHSATh COBPEMEHHBIE METOABI MCCIEI0BAaHMS TEXHOJIOTMYECKUX
IIPOLIECCOB M IPUPOAHBIX CpEl, HCIOJIb30BATh KOMIBIOTEPHBIE CPEACTBA B HAYYHO-
uccienoBareabckoi padore (ITK-14);

3uamo:

— OCHOBHBIE CIIOCOOBI HAXOXKJCHUS, 00paOOTKU M XpaHEHUS JaHHBIX;

— OCHOBHBIE 0COOEHHOCTH CO3aHUsI MH(POPMALMOHHBIX TPUIIOKEHUH;

— OCHOBBI TPOEKTUPOBAHHUS COBPEMEHHBIX HH()OPMAIIMOHHBIX W HHTEIUICKTYaIbHbBIX
CHUCTEM;

— OCHOBHBIE COBPEMEHHBIE NAKEThl MPHUKIAIHBIX MPOrpaMM JUIsl IPOMBIIUIEHHOTO
IPOEKTHUPOBAHUS XMMHUKO-TEXHOJIOTUYECKUX, (papmalneBTHUECKUX, HedTenepepadaThIBarOIUX
IIPOU3BO/JICTB;

— OCHOBHBI€ CIIOCOOBI pEeIIeHUs] TUIOBBIX MPUKIIaIHBIX 33/1a4 XUMUKO-TEXHOJIOTHYECKHUX,
(dapmaleBTUUECKUX, HEPTenepepadaThIBAIOIIUX IPOU3BOJCTB C UCIIOJIb30BAHUEM COBPEMEHHBIX
UH(POPMALIMOHHBIX CUCTEM XPaHEHHs U 00paOOTKHU JaHHBIX.

Ymemn:

— IPaBWJIBHO OCYIIECTBIATh BBIOOp HauOojiee MOAXOIAIIErO crnocoda HaXOXKJICHHS,
00pabOTKM ¥ XpaHEHUs TAaHHBIX;

—co37aBaTh HMH(OPMAIMOHHBbIE HPUJIOKEHUS JUId  pelleHHs MaTeMaTHYeCcKUX,
TEXHOJOTMYECKHUX M UCCIIEI0BAaTEIbCKUX 33/1aY;

—paboTaTth B KayecTBE MOJb30BATENsl MEPCOHAIBLHOIO KOMIBbIOTEpa, pellas THIIOBbIE
IPUKIIaIHbIE 3a/1a4uu XUMHUKO-TEXHOJOTUYECKUX, (bapMareBTUYECKHUX,
HedTenepepabaTHIBAIOIIMX MIPOU3BOJACTB C UCIHOJIb30BAHUEM COBPEMEHHBIX MH()OPMALMOHHBIX
CUCTEM XpaHEHHUs U 00pabOTKH JAHHBIX.

Bnaoemp:

— OCHOBHBIMHU CIIOCOOAMM HaXOXKAEHMsI, 00paOOTKU U XpaHEHMsI JTaHHBIX;

— CTaHJAPTHBIMHM [AKETaMU MPUKIAAHBIX IPOrpaMM JUIsl PEIIEHUsS MaTeMaTU4YEeCKUX,
TUIMOBBIX ~ TEXHOJOTMYECKMX M  HCCIENOBATENbCKUX  337a4  XHUMHUKO-TEXHOJIOTMUYECKUX,
dapmareBTHYECKHX, HeTerepepadbaThIBAIOIIUX TPOU3BOJICTB;

— OCHOBaMH TPOEKTHUPOBAHUS COBPEMEHHBIX HH()POPMAIIMOHHBIX M HMHTEJUIEKTYalIbHbBIX
CHUCTEM.

3. Kpatkoe cofep:kanue JUCUUINIUHBI:

Beenenue.

Hemu wu 3amaum kypca. Bmegenue B mnpenmerHyto o0sactb. OCHOBHBIE TOHSTHS,
OIpEEIIEHNUs, TEPMUHOJIOTUS.

Mopayas 1. CucremaTu3aums JaHHBIX, CIOCOObI XpaHEHHS JAHHBIX.

Hcropusi ¥ TeHaeHIIUHM pa3BUTHS M NPUMEHEHUsS] HHPOPMALMOHHBIX TEXHOJIOTUH B
obsactu xumuu, GapmaneBTHUyeckux M 0mo mpoueccoB. OO030p COBpPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJIOTUH XpaHeHHs U 00paboTku MH(POPMALMU, UCTOPUU HX CO3aHUS,
NpUMEHEHHUS B 00JacTH XUMHUHM, XUMUYECKOW, (apManeBTUUeCKOH U OMOTEXHOJIOTHH.
Baxneiine TeXHOIOTHUECKUE pEIIeHUs] B 00JacTH MHPOPMALMOHHBIX TeXHOIOTui. [Ipumepst
BHEJPEHUS PaA3IUYHbIX HH(QOPMAIMOHHBIX TEXHOJOTHM. DKoHoMHueckui 3¢ dexr. Pemenue
3aJa4 yrpaBJIeHUs] KAUECTBOM C ITOMOIIBIO HH(OPMAIIMOHHBIX TEXHOJIOTHH.

Cucremarusaums HHTE/VIEKTYAJIbHBIX CHCTEM. CucremHbIN aHanu3
uHTeiekTyaabHbIX cucteM (MC), ux cocraBnsiomumx: 06a3bl JaHHBIX, SKCIIEPTHBIE CHCTEMBI,
pacueTHble anropuT™Mbl. TexHomoruu npoektupoBanus 0a3 naHHbIX. [Ipumepst UC, HanenenHnbie
Ha pasHble 3a/a4d: MOJIENHMPOBaHUE (PU3MKO-XMMUYECKUX TMpoueccoB U sBieHuil (ASPEN



PLUS), monenupoBanue otaenbHbix annaparoB (DRYINF), monenupoBanue TeXHOIOTHYECKHUX
cxeMm (ASPEN, ChemCad).

B/l u wuHpopmanuoHHble cucTeMbl. bJ[ — Kak KOMIIBIOTEpHBIE XpaHWIMIIA
uHpopmanuu. PaccMoTpeHue TOPUHLMIIOB U TNPUMEPOB TMOCTpOeHUS 0a3  JaHHBIX:
UEepAPXUUECKUE, CETEBBIE, PENSIIMOHHBIE. Tabuulibl, CyIHOCTH, B3auMOCBA3U. KoMnbroTepHbie
cpenbl ansa noctpoeHust bJI. OcobenHocTn KapTorpadguveckux, TeKCToBbIX BJI. Anroputrmsl
noricka B HUX uHpopmammu. [Ipumepsr B/l mis moucka nHDopManuu B 00JIACTH XMUMHUYECKOM
texnosioruu (Science Direct, Dechema, b/l BUHUTU u npyrue).

Mopnyasb 2. Metoasl 00padoTku nanHbIX. IlporpammHuoe odecnieyenue.

MeTtoabl HHTE/IEKTYAJIBHOI0 aHaau3a AaHHbIX. CTpyKTypa HMHTEIUIEKTYalIbHOIO
anamsa ngaHHbix (MAJl, B anrmmiickoit tepmmuonormu Data Mining). MAJ] kak mporecc
AQHAIUTUYECKOTO HCCIEAOBaHUsA OOJBIIMX MAcCCHUBOB HMHGOpPMAlUU C IEJIbI0 BBIBICHUSI
OIPEEIICHHBIX 3aKOHOMEPHOCTEH M CHCTEMAaTHYECKUX B3aWMOCBS3EH MEX]y IME€PEMEHHBIMU,
KOTOpBIE 3aT€M MOKHO NPUMEHUTh K HOBBIM COBOKYIHOCTSIM JAaHHBIX. ABTOMAaTHU3HpPOBaHHAs
00paboTka 1 0000IIeHNe HAKOIIJICHHBIX CBEJCHUH, ITPEBpAIlleHHe UX B MHPOPMALIUIO U 3HAHHUSL.
OO6mass wuHOpManMsi MO OCHOBHBIM KOMIIBIOTEPHBIM MeTOJaM 00paboTKH HH(pOpMAIUH:
nakeTHele, Tpan3akiuu, UAJ[. O0mas uHpopManus Mo OCHOBHBIM MAaTEMaTHYECKHM METO/aM
00pabOTKM MacCHBOB JIaHHBIX: CHUCTEMBl PACCYXICHHS Ha OCHOBE AaHAJIOTHMYHBIX CIy4aeB;
QJITOPUTMBI BHIYMCIIEHUS OLICHOK; HEUETKas JIOTMKa; HEHPOHHBIE CETU; aJrOPUTMBbI OIIPEIETICHUS
accouuanuid W TMOCIeAOBAaTENbHOCTEH; aHamu3 C W30UpaTeNbHBIM JCHCTBHEM; JOTHYecKas
perpeccusi; 1epeBbsl pELUICHH; SBOIIOIMOHHOE TPOrPaMMUPOBAHNE; TEHETUUECKUE aITOPUTMBI;
BU3YalIH3als JaHHBIX. XapaKTepUCTHKA, 00JIacTh MpUMEHEeHus Kaxaoro meroaa MAJI.

Texnosiornu co3nanusi uHpopMauuoHHbIX cucreM. CALS-TexHONOTHS — Kak
TEXHOJIOTHSI KOMIUIEKCHON KOMIBIOTEpH3AIK cep MPOMBIIIIICHHOTO Mpou3BoacTBa. [lonarue
JKU3HEHHOTO TMKiIa mpom3BoactBa wim m3penwii. CALS kak «Computer Acquisition and
Lifecycle Support — KOMIBIOTEpHOE COMPOBOKIACHHE M MOJICPXKKA >KA3HCHHOTO IHKJIA
17631 () 11508 [IpoekTHasi, TEXHOJIOIMYeCcKas, IIPOU3BOJICTBEHHAS, MapKeTHUHIOBas,
SKCITyaTallMOHHAs JOKyMeHTauus. XpaHeHue, o0paboTka u Tmepemada uHPopMmanuu B
KoMITbIOTepHBIX cpenax CALS-cucreMm, onepaTUBHBIA AOCTYN K JaHHBIM B HY)KHOE BpeMs U B
HYXHOM Mecte. [IpruMepsl HCTI0JIb30BaHMS.

CASE (Computer Aided Software Engineering) — TeXHOJOTHS CO3MAHHS |
COIIPOBOXKIEHNUS MH(POpPMaLMOHHBIX cucteM. [Iporpammuo-texnonornuyeckue CASE-cpenctsa
JUIsL aBTOMATU3allMY MPOEKTUPOBaHUS U pa3padboTku uHopmanroHHbix cucteM. Cocra CASE-
CpeACTB: aHAJU3 U (OPMYIMPOBKa TpeOOBaHUMN, MPOEKTUPOBAaHUE 0a3 AAHHBIX U MPUIIOKEHUH,
reHepanusi Koja, TEeCTUpOBaHME, oOOeclieyeHHe KadecTBa, YIpaBlIeHHE KOoH(purypauuend u
npoektoM. CASE-cucrema. [Ipumeps! ncnonb30BaHus.

CoBpemeHHbIIT HH(POPMALIMOHHBIN MOAX0 K KOHTPOJIIO U 00eclie4eHHI0 KayecTBa.
WNudopmannonHas miatdopma Juist 00ecriedeHus: KauecTBa MPOIyKIHMH: OT KOHTPOJIS MPOLECCOB
B OTAEJIIbHOM almapare /0 pelIeHHUs JOTMCTUYECKUX 3ajad MNpeanpusaTus. JlOKyMEeHTHI,
HaresnieHHble Ha oOecrieuenue kadectBa: ['OCT, ISO-9001, GMP-crangapt (aHrmuiickas
abOpeBHaTypa coxpaHseTcsl B pycckoM si3bike «good manufacturing practice»), PAT («process
analytical technology») wununmaruBel. Hepapxus ympasineHus. CylIecTBYIOIIHE MaKEThl
MPUKIIAIHBIX POTpaMM JIJIsl KOHTPOJIA U 00eCIieueHusl KayecTBa.

JlaGopaTtopHuble uMH(pOpMAaUUMOHHBIe cHCTeMbl. JlabopaTopHO-UHPOPMALMOHHBIE
CUCTEMBbl WJIM CUCTEMaMM YIpaBiieHus JlabopartopHoi nmHpopmanuenr LIMS-cucremsr. LIMS-
cucrembl (Laboratory Information Management System) st XpaHeHus, 00pabOTKU
MH(pOpMaLlMK aHATUTUYECKOT0 000pYIOBAaHUS U OIIEHKA KauyecTBa XUMHUUYECKUX, OMOIOTMYECKUX
U (dapManeBTHUECKUX cpelacTB. I[lmaH-mozaens aHanuTH4yeckod maboparopun. OCHOBHBIE
MPUHIUIIBI, aNTOPUTMBI U cocTaBHbie yacTu LIMS cucrem. Ilpunimumner cOopa, aHanusa,
COPTUPOBKH HH(OPMAIMK MOCTYMAIOMIEH C pa3IMYHBIX aHATUTHYECKUX MTPUOOPOB U YCTAHOBOK.

TexHosoruss co3gaHusi BUPTYaJbHBIX Jabopatopuii. Buprtyanehbeie naGoparopuu
(BJI). Lenu co3manust BJI. IIporpammubie mpomykTsl aist co3ganusi BJI. CymectByromue



TEXHUYECKHE MpPUEMBbl M KOMIbIOTepHBbIe TexHojoruu. Lab VIEW kak oauH u3 mpuMepoB
KOMMEpYECKOro mporpamMmHoro obOecrieuenus. Lab VIEW — rpaduueckas cucrema
IpOTPaMMHUPOBAHUS HAa YPOBHE (PYHKIMOHAIBHBIX OJIOK-THArpaMM.

Moayasb 3. IlpuMepbl XpaHeHHs:1 W 00pa0OTKM JAHHBIX /JA XUMHYECKHX,
He(TenepepadaTbIBAOIIMX U (papManeBTHUYECKUX NPeINnPUATHIA.

Tunbsl aBTOMAaTH3MPOBAHHBIX cucTeM JJist npexnpusaruii. ERP (Enterprise-Resource
Planning — miaHupoBaHuE pECypCOB MPENNPUSATHS) — KOMIBIOTCPHBIC CHUCTEMBI YIPaBICHHUS
OpeanpusITHeM. AJITOPUTMBI U METOJbl MHTETpPAallUd BCEX OTIENOB U (DYHKUMH KOMIAHUU B
eauHylo KoMibloTepHyto cucreMmy. bJ[ B ERP. Oco0eHHOCTH cO31aHMS €IMHOTO XpaHWIMILA
JAHHBIX.

NudopmanuonHbie CHCTEMBI JUIS YNpaBJieHUs: U KOHTpoJs kadectBa. SCADA
(Supervisory Control And Data Acquisition System) - cuctema c6opa TaHHBIX U OIEPATHBHOIO
JUCTIETYEPCKOTO yIpaBlIeHUs, (YHKIIMOHUPYIOIIEE B COCTAaBE aBTOMATH3HPOBAHHBIX CHCTEM
yopaBieHus: KOHKpeTHoro oObekta. @DyHkiuun SCADA-cuctem: cOop JaHHBIX O
KOHTPOJIUPYEMOM TEXHOJIOTMUECKOM IIPOLECCE; YIPABJIECHUE TEXHOJOTMYECKUM IPOLIECCOM.
Anroputmsl peanuzanuu 3tux ynkuuii. O630p cymectByromux SCADA-cuctem. [Ipumepsr.

PAT (process analytical technology) — TexHonorus KOHTPOJIEI W MOHHTOpPHHTA
dapmaneBTUUeCKUX TpennpusaTHii. KOoHTpolb OTAENbHBIX MPOIECCOB, MOHUTOPHHT CHIPbS,
nosypaOpukaToB, rOTOBOW NPOAYKLHH, KOHTPOJb XpaHEHUs Ha ckiaaax. Jlorucruueckue
omepanuu. ANTOPUTMBI  moOcTpoeHus: KommbioTepHbix  PAT-cuctem. Ilpumepbr  ux
HCIIOJIb30BaHU.

IIporpammublie nmakeThbl Ui MPOEKTHPOBAHUSA XUMHUKO-TEXHOJOTHYECKHX CHCTEM
(ASPEN). ITaketst ASPEN kak npumep KOMMEPYECKUX MAKETOB JUIs IPOSKTUPOBAHHS XMMHUKO-
TEXHOJIOTHYECKHX, (apmareBTHUEeCKHX, HedTenepepadarpiBatomux MpousBojacTB. Cocras
naketroB ASPEN. BJI, cmocoOer 00paboTku u xpaneHus uHpopmanuu. [IpoekTupoBaHue
texHojornuyeckux cxem. HYSYS — kak omun u3 mnakeroB ASPEN. Ilpumeps 3amau
MOJIEJIMPOBAHUS U POEKTUPOBAHUS XUMUKO-TEXHOJIOTMYECKUX TPOLIECCOB U CXEM.

HUcnoan3oanue IT nias papmaneBTudecknx 3aaad. [Ipumenenne nHGOpPMAIIMOHHBIX
TEXHOJIOTHMIl B pEHIeHHHM TaKuX 3aJad Kak: pa3paboTKa HOBBIX JIEKAPCTBEHHBIX (POpM;
YMEHBUIEHUE BPEMEHU BHEAPEHUsS MHHOBALMKM B MPOW3BOACTBO; aBTOMATH3alUs KOHTPOJS 3a
000py/I0BaHUEM U YCKOPEHHE Mpoliecca MPOEKTUPOBAHUS MTPOU3BOJICTB; KOHTPOJIb KayecTBa U
MuHUMU3anus Opaka. [IpakTuyeckue npuMepsl MIPUMEHEHHsI HA OTEYECTBEHHBIX M 3apyO0eKHBIX
(dbapmareBTUYECKUX MPEATPUSITHIIX.

3akio4yeHnue

[lepcriekTBBI pa3BUTHS THPOPMALTMOHHBIX CUCTEM U 00paOOTKU JaHHBIX.

4. O0beM y4eOHOH JUCHHUIIIMHBI

B 3auetHbix | B akanmem.
Bunsr yaeGHoIt paboTh eIMHUIIAX qacax
O01asi TPy/10eMKOCTh THCHHUIIJIMHBI 10 YYeOHOMY IJIAHY 5 180
Kounrakthas patora (KP): 1,8 64
Jlexruu (JIek) 0,45 16
ITpaktuueckue 3anstus (I13) 0,45 16
Jlaboparopusie 3ausatus (J13) 0,9 32
CamocrositesbHas padora (CP): 2,2 80
CaMoCTOsITENIbHOE N3YUYEHUE PA3AETIO0B TUCIUIUIMHBI 2,2 80
Bua xonTposs: 3auet / 3K3amMeH 1 36
IK3aMeH
ITonroToBka K SK3aMeHy 35.6
KonrakTHasg arrectanus 0.4




B 3auetHbix | B actpom.
Bunsl yueOHoI paboThI eAMHMLIAX qacax
O0masi Tpy10eMKOCTh JIMCIUILIHHBI 110 Y4eOHOMY ILIAHY 5 135
AyAUTOpPHBbIE 3aHATHS: 1,8 48
Jlexuunu (Jlek) 0,45 12
ITpaktrueckue 3austus (I13) 0,45 12
JlabopaTopHbie padoTsI (JIP) 0,9 24
CamocrosiTesibHas padora (CP): 2,2 60
CamMocCTOsTEeIbHOE H3YUCHHE PA3/ICIIOB UCITUILIHHBI 2,2 60
Bup xouTpoJisi: 3a4er / 3k3amMeH 1 27
IK3aMeH
[ToaroroBka k 3K3amMeHy 26.7
KonrakTHasg arrecranus 0.3

AHHOTanus padoyeil NporpaMmsl JUCHUILTHHBI «OCHOBBI HH(OPMAITMOHHBIX U
HHTEPHET-TEXHOJIOTUii B OCHOBHBIX MPOIeCCAX XUMHYECKHX POU3BOIACTB H
xumu4eckoii kuoepuerunke» (b1.B.J1B.4.2)

1. Hesn (McUUNIMHBI — U3y4YEHUE CTYJEHTAMH COBPEMEHHBIX MOAX0/I0B K TOCTPOCHUIO
uHpopmannonusix cucreM (MC) mmumpokoro npoduiis ¢ HCHOIb30BAaHUEM CYLIECTBYIOIIUX
nH(popManMoOHHBIX U UHTEpHET-TexHoorui (MT).

2. B pe3yabTare u3y4eHusi AUCHMILIMHBI 0aKATABP J0JIKEH:

oBJaJeTh ciaeayrommumu odmenpopeccnonanbubiMu (OIIK) komnereHuusamn:

— CIIOCOOHOCTBIO pellaTh CTaHJAPTHBIE 3aJaud NMPO(PECCUOHAIBHON JESITENbHOCTH Ha
OCHOBE MH(OPMAITMOHHOW U OMOIHOrpaduecKoi KyIbTyphl C MPUMEHEHUEM HH(POPMAITMOHHO-
KOMMYHHKAITUOHHBIX TEXHOJOTMH M C Yy4EeTOM OCHOBHBIX TpeboBaHUN WHGOPMAIMOHHOMN
6e3zonacHoctu (OITK-1);

oBJaeTh ciaeayromumMu npogeccnonanbubiMi (IIK) komnerenuusivn:

— CIIOCOOHOCTBIO  HUCMOJb30BaTh COBPEMEHHblE WH(GOPMALMOHHBIE TEXHOJOIHH,
MPOBOJIUTH 00pabOTKY MH(POPMALIUK C UCTIOJIb30BAHUEM MPHUKIAIHBIX MPOrpaMM U 0a3 JaHHBIX
JUIS pacdera TEXHOJIOTHYECKUX MapaMeTpoB 0OOPYAOBaHHMS W MOHUTOPHMHIA MPUPOIHBIX CPEX
(IIK-3);

— TOTOBHOCTBIO  M3y4aTh HAyYHO-TEXHHUYECKYIO MH(OpMAIMIO, aHAIU3HPOBATH
OTEYECTBEHHBIH U 3apyOEKHBII OMBIT 10 TemaTuke uccnenaoBanuii (ITK-13);

— CIIOCOOHOCTBIO MPUMEHSATH COBPEMEHHBIE METOJbl MCCIEA0BAaHUS TEXHOJOTHYECKUX
IPOLECCOB U TPUPOAHBIX Cpell, MHCIONb30BaTh KOMIBIOTEPHbIE CPEACTBA B HAYYHO-
uccienosateabckoit pabore (ITK-14);

3namp:

— OCHOBHBIE TIOHATHSA, Ha3HAuY€HHE M MECTO, 3aHHMaeMoe HWH(POPMALMOHHBIMU
TEXHOJIOTHSIMU B COBPEMEHHOM OOIIIECTBE;

— 11eJIM, METO/bl U NPHUHLHUIIBI TOCTPOCHUSI COBPEMEHHBIX MH(OPMAIMOHHBIX CHCTEM C
HCIIOJIb30BaHNEM UHTEPHET-TEXHOJIOTUH;

— IpeUMyILeCTBAa U pPe3yibTaThl, KOTOpble MaéT MpHUMEHEHHEe WH(POPMAIMOHHBIX
TEXHOJIOTHI B yueOHOM, HayuHOM, HHKEHEPHOU, X035IICTBEHHOM, TPOU3BOJCTBEHHONW U MPOYMX
001aCTAX JesITeIbHOCTH YEJI0BEKa;

Ymemos:

—93(h(eKTUBHO MCHOIB30BATh IN00ATBHYIO ceTh MHTepHeT Juis 6e30MacHoro moucka u
nyOIMKauu HHQOpMaIHH;

— OCYIIECTBJIATh TOMCK M BBIOOP ONTHUMAJIbHOIO MPOrPaMMHOTO M  ammapaTHOro
o0ecTieueHns, TOCTYITHBIX HH(POPMAIIMOHHBIX CHCTEM H TEXHOJIOTHIA,

Bnaoemp:



— HaBBIKAMH MTPUMEHEHHSI COBPEMEHHBIX WH(OPMAIMOHHBIX U MHTEPHET-TEXHOJIOTHI Ha

MpaKTHKE.
3. KpaTkoe coaep:kaHue TUCHUILINHBI:

Kparkuii ncropuueckuii ouepk pa3BUTHS HHPOPMAIMOHHBIX TeXHOJIOTHH. OCHOBHBIC
[eJIH U 33]]a91 Kypca, COCTaB Kypca, HH(OPMAaIMOHHBIC UCTOYHUKH.

Moayabs 1. HUndopMaumoHHble CHCTeMbI: KJaaccupukanusi, LeJd CO3TAHUS,
(yHKIIUM, apXUTEKTYpa

OcHOBHbIE  TOHATHA, KJaccupukauusi, QGYHKOUMM ¥ HeJUW  CO3JAHUs

HHPOPMANMOHHBIX cucTeM. [loHsTus:  cOop, XpaHeHHME, TOUCK, 00paboTKa, aHaIu3,
npeseHTauus uHbopmanuu. DyHKIUU: ynpaBjeHue, oOecrneyeHne B3auMOACHCTBUS C
MOJIb30BATENEM;

TpeOoBanusi, mnpeabsiBisieMble K HH(POPMAIMOHHBIM CHCTEMAM — OTKPBITOCTbD,

MOJYJIBHOCTh, THOKOCTh, MaCIITA0MPYEMOCTb, TOCTYITHOCTb, HAJEKHOCTh, 3PTOHOMUYHOCTb, U
T.IL;

ApxuTekTypa MH(pOPMAUMOHHBIX CHCTEM — TOHATHE, KIacCUPUKAIMSI U KPUTEPUU
BbIOOpa apXUTEKTypbl HH(popManuoHHONH cucteM. Cpelpl, B KOTOPBIX CYLIECTBYIOT
UH(POPMALMOHHBIE TEXHOJIOTHH U CO3JAI0TCSI UH(OPMAIIMOHHBIE CUCTEMBI.

Moayas 2. AnnapatHas cpeAa MH(POPMAIMOHHBIX CHCTEM

OcHoOBHbIE NOHATHS U KJIacCH(PUKAUMA ANNMAPATHBIX CPeACTB, apXuTeKTypa ¢oH-
Heiimana mnocTpoeHHsi BBIYHCIMTEJNBHBIX CHCTeM. [IOHATHMS aKTMBHOIO M IIACCUBHOIO
000pyI0BaHus, cepBepa u paboyeil CTaHIIMK, MACIITAOBI alllapaTHBIX KOMILIEKCOB.

O030p TeXHOJIOTMH COBpPEMEHHBIX AaNNapPaTHBIX CPeICTB — COBPEMEHHBIE
IPOIIECCOPBI, MHOTOIPOILIECCOPHBIE KOH(UTYpAIlH, CETMEHTUPOBAHHE M KIACTEpPH3aIHs,
¢du3nueckre XpaHwinila nHpopmaluu, nepudepuitnoe 060pyoBaHue, 1 T.11.

Mopayas 3. IlporpammHas cpeia MHGOPMAIMOHHBIX CHCTeM M HH(OpPMalMOHHbIE
TeXHOJIOTHH

MHoroypoBHEBasi OpraHu3aLus IPOrpaMMHOI cpebl — MEKpoKko/BIOS, oneparmontsie
CHCTEMBI, CHCTEMHOE IpOrpaMMHOE oOecreueHue, MPHUKIAAHOE MpOorpaMMHOe oOecledyeHue.
D yHKIHMOHAIBHBIN COCTAaB KaKJ10I'0 YPOBHS;

TexHonoruu noucka u co6opa HHGOpMALUU — UCTOYHUKU HH(POPMAaLIUK, 6a3bl JaHHBIX;

TexHonorun oOpabOTKM M XpaHeHMs MH(POpPMALMU — CHCTEMbI yIpaBieHUs Oa3zaMu
JTAHHBIX, CIIEUATU3UPOBAHHOE NPOrpaMMHOE 00ecIIeYeHuE;

TexHnomorun nmnpe3eHTaMM HHPOPMAUMM M  OpPraHU3allud  B3aUMOJEHCTBUS  C
noJjb30BareneM — (hopMaThl TaHHBIX, YETIOBEKO-MAIIMHHbIE HHTEP(EHCHI.

Mopnyasb 4. CeteBasi cpeia HH(pOPMAIIMOHHBIX CUCTEM M HHTEPHET-TeXHOJI0T MU

[IpenmymiecTBa U HEJOCTATKH I1100aIbHON ceTn HTEepHET;

TexHnyeckue acreKkTbl OpraHu3alniy ri1odansHou cetn MHTepHer;

dusnyeckas CTPYKTypa, TOMOJIOTHYECKasi CTPYKTYPA, JIOTHUECKas CTPYKTYpa CETH;

WuTepHer kak cereBasi cpea MH(DOPMALIMOHHBIX CHUCTEM: MOHSATHE CEPBHCA, OCHOBHbBIE
CEPBHCHI U aJpecalis PeECypCoB;

TeXHOJIOrMH NOAKIIIOYCHUS K TJI00aIbHOM CETH;

OCHOBHBIE UHTEPHET-TEXHOJIOTUU!

Texnonorun noucka MH(OpPMALUM B CETH — IIOUCKOBBIE MAIIUHBI, TEMAaTUYECKUE
UHJIEKChI, CTICIIMATIM3UPOBaHHbIe pecypchl; TexHonmoruu nmyoimkanuu 1 ooMeHa uHpopmanuei B
CETH — TMPOTOKOJIBI Tiepenayu (Haiyios, MeleHTpaATM30BaHHbIE CeTH OOMeHa (ailylaMu, CUCTEMBI
yIpaBJIeHUS! KOHTEHTOM W CHUCTEMbI JJIi COBMECTHOH palbOThl C TEKCTOM; TEeXHOJIOTHUH
KOMMYHHKAIIUN MEXAY JIIOJIbMU B CETH — OOMEH MTHOBEHHBIMH COOOILEHUSMH, 3JIEKTPOHHAsS
noyta, 61oru, popymsl, [IP-renedonus, u 1.11.;

Pacnipenenénnbie riobanbHble BhIYHMCIEHUS B ceTu; be3omacHocts B cetn WHTepHeT —
«CETEBOM 3TUKET», IEPCOHAIIbHBIE JAHHbIE, T0OBEpUE B c€TH IHTEpHET.

Moayab 5. /Ku3HeHHbIH HUKJI HHPOPMAIHOHHBIX CHCTEM

Oranbl  ku3HeHHoro 1wkiaa WC — co3manue (IpOEKTHpOBaHUE, pa3padoTKa,



TECTUPOBAHUE), OSKCIUTyaTtanus (pa3BEéPThIBAHUE, afamnTalus, padOYMil PEKUM), MOIACPKKA
(MomepHu3anusi, OOHOBJICHHE) HWH(MOOPMAIIMOHHBIX CHUCTEM; TEXHOJIOTHH U TEXHUYECKUE
CPEICTBA MOAICPKKHU KU3HEHHOTO [UKIIA HHPOPMAIIMOHHBIX CHUCTEM — CPEJIbl TIPOCKTUPOBAHUS
U pa3paboOTKH MporpaMMHOro obecrieuenus; [loHsTHE MpoekTa pa3paboTku HH(DOPMAIMOHHON
CUCTEMBI — PECYpCHI, POJIM YYACTHHUKOB, YIPaBJICHHE MPOCKTOM;HPOPMAIIMOHHBIE CHUCTEMBI
JUTS 337]a4 XUMHKO-TEXHOJOTHYECKOTO MPOQWIS — MPUMEPBI apXUTEKTYPhl HH()OPMAITHOHHBIX
CUCTEM TIIOCTPOSHHBIX HAa OCHOBE WHTCPHET-TEXHOJIOTUW [UIsl peHICHHs 3adad XHMHKO-
TEXHOJIOTUIECKOTO MPOQHUIIS.
4. O0beM y4eOHOH JUCHUILJIMHBI

B 3auerHbix | B akanmem.
Bupl yue6HOM paboTh eIUHNIaX yacax
OO01mas TPy10eMKOCTh THCIHUIIJIMHBI 10 Y4eOHOMY IJIAHY 5 180
KonraktHasi padora (KP): 1,8 64
Jlexumu (Jlek) 0,45 16
[paktnueckue 3austus (I13) 0,45 16
JIaboparopusie 3ausatus (J13) 0,9 32
CamocrositesbHas padora (CP): 2,2 80
CamocTosiTeIbHOE U3YUYCHHUE PA3IeTIOB JUCIIUILIMHBI 2,2 80
Bua konTpoJis: 3auer / 3K3aMeH 1 36
JK3aMeH
IToaroroBka K 9K3aMeHy 35.6
KonrakTHas arrecranus 0.4
B 3auernbix | B acTpoHOoMm.
Bunpl yueOHOI paboThI eIMHUIIAX qacax
OO0mas TPyI0eMKOCTh THCIHILIHHBI 110 Y4eOHOMY MJIAHY 5 135
KonraktHas patora (KP): 1,8 48
Jlexumu (JIek) 0,45 12
[Ipaktuueckue 3anstus (113) 0,45 12
JlaGopartopusie 3ansTus (JI3) 0,9 24
CamocrositesbHas padora (CP): 2,2 60
CamocTosITeIbHOE U3YUYCHHE Pa3/IeTIOB TUCIIUTLIMHBI 2,2 60
Bup xonTpoJsi: 3a4er / 3k3aMeH 1 27
JK3aMeH
IloaroroBka K 3K3aMeHy 26.7
KonTakTHas arrecranus 0.3

AHHOTalus padoyell NporpaMmMsbl JMCHHUILIMHbI KABTOMAaTH3HPOBAHHbIE CHCTEMbI
ynpaBJieHnsi XHMHKO-TeXHOJIOTH4eCKHMU nmpoueccamu u cucremamn» (b1.B.JIB.5.1)
1. Heau aucuMniMHbI — O3HAKOMJIEHHE OOy4YalolUXCsl CO CTPYKTYypOi, OCHOBHBIMH

CBOMCTBaMH n Knaccmlmlcauneﬁ CUCTEM

ABTOMAaTU4YCCKOI'O

yIIpaBJICHUS

TEXHOJIOTHYECCKUMH MTPOLUECCAMH, U3YUCHUC MCTOJOB aHAJIM3a U CUHTE3a TaKUX CUCTEM.

2. B pe3yabTare u3yYeHHs] IMCHUILIMHBI

o0yyalomuiicd 10 mporpaMmme

XHUMHUKO-

0akajaBpuaTa J0JKeH 00aaaaTh cieayomumu npodeccruonaibabiMu (I1K) komnerenuusamu:

- CHOCOOHOCTBIO OCYIIECTBJIATH TEXHOJOTMUECKUI MpOLECC B COOTBETCTBUHU C
pPErJIaMEHTOM M HCIOJIb30BaTh TEXHUYECKHE CPENCTBA JJISl U3MEPEHUs OCHOBHBIX I1apaMETPOB
TEXHOJIOTMYECKOT0 Mpoliecca, CBOUCTB Chipbs U npoaykimu ([TK-1);



- CIOCOOHOCTBIO YYacTBOBATh B COBEPIICHCTBOBAHUN TEXHOJIOTHUECKUX MPOIIECCOB
C TIO3UIIMI 3HEPTo- U pecypcocOepexeHusl, MUHUMU3AIMK BO3IEUCTBUS HA OKPYKAIOIIYIO Cpely
(I1K-2);

— CIIOCOOHOCTBIO  HUCMOJb30BaTh COBpPEMEHHblE HH(GOPMAIMOHHBIE TEXHOJOTHH,
POBOAUTH 00pabOTKy MH(OPMALIMK C UCIIOIB30BAHUEM IPUKIIAHBIX MPOrpaMM U 0a3 JaHHBIX
JUIS pacdeTa TEXHOJOTUYECKUX MapaMeTpoB OOOPYAOBAaHHS W MOHUTOPHHIA MPUPOIHBIX CPEX
(IIK-3);

— TOTOBHOCTBIO M3Yy4aTh HAyYHO-TEXHHUYECKYIO HMH(OpMAIMIO, AaHAIU3HPOBATH
OTEYECTBEHHBIH U 3apyOeKHBII ONBIT 10 TeMaTuke uccienoBanuii (I1K-13);

— CIIOCOOHOCTBIO MPUMEHSATH COBPEMEHHBIE METOJIbl MCCIIEOBAHUS TEXHOJIOTUYECKUX
MPOLIECCOB M NPUPOAHBIX Cpel, MCHOJIb30BaTh KOMIIBIOTEPHBIE CpPEICTBA B HAy4HO-
uccienoBareiabckoit padore (I1K-14);

3uamo:

- OCHOBHBIE MOHATHUS TEOPUH YIPABIECHUS TEXHOJIOIMUECKUMH IIPOLIECCaMH;

- METOJIbI U CPEACTBA KOHTPOJII OCHOBHBIX TEXHOJIOTHUYECKUX MapaMETPOB,;

- KJIacCU(UKAIMIO CHCTEM aBTOMAaTHYECKOTO YIIPABIICHHS, MX OCHOBHBIC DJIEMEHTHI M
MPUHLUIIBI HOCTPOCHUS;

- OCHOBHBIE 3aKOHBI YIIPABIICHUS.

Ymemu:

- BBIOMpPATh KOHKPETHBIE TUIIBI PHOOPOB Il KOHTPOJIS MapaMeTPOB TEXHOJIOTHIECKOTO
npoiiecca;

- OJKCIIEpUMEHTAJIbHO M aHAJIUTUYECKU OINPEAENsATh CTaTUYECKUE M JUHAMUYECKUE
XapaKTePUCTUKU OOBEKTOB YIPABICHUS;

- BEIOMPATh PAlMOHAIBHYIO CTPYKTYPY CUCTEMBI YIIPABICHUS;

- aHaJU3MpPOBaTh ABTOMATHUYECKHUE CHCTEMbl PETyJIHpPOBAaHUS C TOYKU 3pEHUS HX
YCTOMYMBOCTU M OCHOBHBIX ITOKa3aTeiel KauecTBa PEryJINPOBAHHUS.

Bnaoemy:

- METOAAaMM YIpPaBJIECHUsS] XHMHUKO-TEXHOJIOTMYECKMMHU IIpoLecCaMM U METOJaMu
PETYJINPOBAHUS TEXHOJIOTMYECKHUX IIapaMeTPOB;

- METO/IaMHU aHaJIM3a XUMUKO-TEXHOJOTHYECKOTO Ipoliecca Kak 00bEKTa yIpaBICHHUS;

- METOJlaMH pacyeTa OJHOKOHTYPHBIX M MHOTOKOHTYPHBIX aBTOMAaTHUECKHUX CHCTEM
peryinupoBaHus;

- CPEICTBAMH MOJIETIMPOBAHUS CUCTEM YIPABICHUS.

3. Kparkoe conep:kanue JIUCHUIIUHBI:

OCHOBBI METPOJIOTMH M KOHTPOJBbHO-U3MEpUTeNbHbIe NMpHOOpEl. OCHOBHbIE NMOHSATHUS
Teopun ynpasieHus. Knaccuduxamnus u 6710K-cXeMbl aBTOMaTHYECKUX CUCTEM PEryIUpOBaHUs
(ACP). DkcrepuMeHTalbHOE M aHANIWTHYecKoe omucanue siaemeHToB ACP, cratmueckue u
JUHAMHYECKHE XapaKTEpUCTUKH, IMepelaTOuHble (QYHKIMHM, YacTOTHBIE XapaKTEPUCTUKH.
Tunossle sneMmeHTapHble 3BeHbs. MoaenupoBanue ACP. JIByXIO3MIIMOHHOE DPETYJINPOBAHHUE.
Kputepun kauectBa peryiaupoBaHusi. OCHOBHBIE 3aKOHBl  peryiaupoBaHus. Pacuer
o1HOKOHTYpHBIX ACP. Pacuer MHOrokoHTypHbeix ACP. ¥Vcroitunocts ACP.

4. O0beM yueOHO# JUCUMIIJIMHBI

Bu 6101 pa6 B B akanem.
IIbl y9eOHOW paboThI 3a4EeTHBIX yacax
eIMHHIIAX
O01asi TPY/10€MKOCTh THCIHUILJIMHBI 110 Y4e0HOMY IJIAHY 6 216
Kounrakthas patora (KP): 2,8 100
Jlexruu (JIek) 0,45 16
[Tpaktuueckue 3ansatus (I113) 0,45 16
Jlaboparopusie 3ausatus (J13) 0,9 32
Kontponupyemas camoctositenibHasi padota (KCP) 1 36




CamocrositesbHas padora (CP): 2,2 80
CaMOoCTOSTENIbHOE N3YUYEHUE PA3AEIOB TUCIUILIMHbI 29 79,8
KoHrtakTHas camoctosTenbHas pabora ' 0,2
36
Bua koHTpoOJIA: 3aUueT / IK3aMeH 1 IK3aMeH
H 3a4eT
IToaroroBka K ’3K3amMeHy 35,6
1
KonraxrHas arrecrarus 0,4
B
. B actponom.
Bunast yueOHoI paboThI 3aYETHBIX
eMHHLIAX Hacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y1eOHOMY IUIaHY 6 162
KonrakrHas pa6ora (KP): 2,8 75
Jlexuunu (Jlek) 0,45 12
[Tpaktuueckue 3ansatus (I113) 0,45 12
Jlaboparopusie 3ausatus (J13) 0,9 24
KonTponupyemas camoctosrensHas paborta (KCP) 1 27
CamocrosiTesibHas pa6ora (CP): 2,2 60
CaMocCTOsTeIbHOE N3YUEHUE PA3/IeTIOB TUCIUTUIMHBI 29 58,85
KonraktHas camocrositennbHas pabora ' 0,15
27
Bua koHTpoJIA: 3aueT / IK3aMeH 1 JK3aMeH
H 3a4eT
IToaroroBka K 9K3aMeHy 1 26,7
KonrakTHas arrecramus 0.3

AHHOTaUus padoyeii mporpaMMsbl THCHUTIMHBI « MHTErpUpOBaHHBIE CHCTEMBI
ynpaBlieHusl XHMUYecKuMH npousBoacrBamu » (b1.B./[B.5.2)

1. [lenn QUCHMTUIAHBL - HAYYUTh CTYIEHTOB TEOPETHUYECKUM 3HAHHUSM B OOJIACTH CO3aHMUS
aBTOMATH3UPOBAHHBIX CHCTEM YIPABICHHUS IPOU3BOACTBEHHBIMH M  TEXHOJIOTHYECKUMHU
IpoLeccaMH, TEOPETHUYECKHMM OCHOBAaM COCTaBJICHMS MaTeMaTHYEeCKUX MOJeNled M MEeTOJI0B
peleHHs 3a1a4 TEXHUKO-9KOHOMHUYECKOT0 U KaJIeHAapHOT0 INIAHUPOBAHHUS.

2. B pesynbrare m3ydeHHs NUCIUIUIMHBI OOyYaIOMIUICS TO MporpaMMe OakajiaBpuara
JIOJDKEH 00s1aAaTh cienyoumMu npogpeccnonanbabivu (I1K) koMneTeHnmsamu:

- CIIOCOOHOCTBIO OCYLIECTBIISITH TEXHOJOTUYECKUII MPOLECC B COOTBETCTBUU C
perJaMeHTOM M HCIOJIb30BAaTh TEXHUYECKUE CPEACTBA JJII M3MEPEHMs] OCHOBHBIX IapaMeTpoB
TEXHOJIOTMYECKOTr0 Ipoliecca, CBOicTB coipbst 1 npoaykuuu (ITK-1);

- CIIOCOOHOCTBIO Yy4acCTBOBATh B COBEPIIEHCTBOBAHNHN TEXHOJIOTMUYECKHUX IPOLIECCOB
C TIO3UIIMI 3HEPTo- U pecypcocOepexeHusl, MUHUMU3AIMK BO3IEUCTBUS HAa OKPYKAIOIIYIO Cpelly
(IK-2);

— CIIOCOOHOCTBIO  HUCMOJb30BaTh COBPEMEHHbIE HH(GOPMAIMOHHBIE TEXHOJOIHH,
MPOBOJIUTH 00pabOTKy MH(POPMAIIMK C UCTIOJIb30BAaHUEM MPHUKJIAJIHBIX MPOTPaMM U 06a3 JaHHBIX
JUIS pacdeTa TEXHOJIOTHYECKUX MapaMeTpoB 0OOPYAOBaHHMS W MOHUTOPHMHIA MPUPOIHBIX CPEn
(TIK-3);

— TOTOBHOCTBIO M3Yy4aTh HAyYHO-TEXHHUYECKYIO HMH(OpMAIMIO, aHAIU3MPOBATH
OTEYECTBEHHBIH U 3apyOe)KHBII OMBIT 10 TeMaTuke uccnenaoBanuii (IK-13);

— CHOCOOHOCTBIO MPHUMEHSATh COBPEMEHHBIE METOJbl HCCIIEAOBAHUS TEXHOJIOTMUYECKHX
OpPOIIECCOB M NPUPOIHBIX CpEl, HCHOJIb30BATh KOMIIBIOTEPHBIE CpEACTBA B HAy4YHO-
uccienosareabekoit padore (ITK-14);

3namp:



—  OCHOBHBIC MOHATHA B OOJIACTH CO3JaHUA U (PYHKIIMOHUPOBAHHS MHTEIPUPOBAHHBIX
CHCTEM YNPABJICHHUS] XUMHUYECKUMHU [TPOU3BOJCTBAMHY;

— MaTeMaTU4YeCKHUe MOJEIN M METOJbl PELIeHMs 3a7ad TEXHUKO-DPKOHOMHYECKOIO U
KaJICHAPHOT0 MJIAHUPOBAHNS;

— OCHOBHBIC (DYHKIIMOHAIbHBIE BO3MOXKHOCTH, Nporpammubie cpeiacrBa SCADA-
CUCTEM.

Ymemos:

— pemiaTh 3aJauyd TEXHUKO-3KOHOMHYECKOIO0 M KaJIEHJApHOIO IUIAaHUPOBAHUS C
MCII0JIb30BaHUEM aHAJIMTUYECKUX METOJOB U IIPOIPAMMHBIX CPE/CTB;

—  paspabateiBaTh IpoekThl ACY TII B cpene SCADA-cucrem.

Bnaoemuv:

—  HAaBBIKAMU HUCIOJIb30BAaHUS METOAOB U CPEACTB JIMHEHHOTO MPOrpaMMHUPOBAHUS IS
pelIeHus 3a1a4 TEXHUKO-3KOHOMHUYECKOT0 M KaJIEHJapHOI'0 IUIaHUPOBAHMSI,

—  HaBBbIKAMU HCIIOJb30BAaHUSI MHCTPYMEHTAJIbHBIX IporpaMMHbIX cpeiacTtB SCADA-
CUCTEM JUIsl IPOEKTUPOBAHUS CUCTEM YIIPABJICHMUSL.

3. Kparkoe coaep:xanue 1MCUMIIMHBI:

Lenn u 3agaun kypca. Kparkuii ucropuueckuii odepk cozmanusi. OCHOBHBIC TOHSITHS,

onpeeseHusl, TEPMUHOJIOTUS.

Moayas 1. Ctpykrypa M (yHKIHOHAJIbHbIE BO3MOKHOCTH HHTErPHMPOBAHHBIX
CHCTEM YNPAaBJeHUsI XUHMHYEeCKHMHU MPOU3BOICTBAMM

Hepapxuyeckasi cTPYKTypa HHTETPHMPOBAHHBIX CHCTEM YIPABJIECHUA XUMHUYECKHMH
npousBoacTBaMu. CTpykTypa U (PYHKIHOHAIbHBIE BO3MOXKHOCTH WHTETPUPOBAHHBIX CHUCTEM
yIpaBJICHUS MHOTOTOHQ)XHBIMH  HENPEPBIBHBIMA W MHOTOACCOPTUMEHTHBIMH  THOKMMU
XUMUYECKUMHU MPOU3BOJICTBAMH.

ABTOMAaTH3MPOBaHHbIE CHUCTEMbl YNPABJIEeHHMS NPOM3BOACTBEHHBIMHM IPOLECCAMH
(ACY IIII). OcHoBubie ¢yHKIMOHATBHBIE Bo3MokHOCTH ACY TII1. CO0p U XpaHeHHE JaHHBIX;
yIpaBJIeHUE MPOU3BOJICTBEHHBIMH MpOIlecCaMH, pecypcaMu ©  (OHJAMH; OIEPaTUBHOE
IJIAaHUPOBAHUE; YIpaBieHUE KadyecTBOM npoaykuuu u np. [Ipumepsr peanuzauuu ACY IIII B
XUMHUYECKON MPOMBIIUIEHHOCTH.

ABTOMATH3HMPOBAHHbIC CHCTEMbl YINPABJCHUS TEXHOJIOTMYECKHMMH MPOLECCaMH
(ACY TII). Ortansl pa3BuTus. ApXUTEKTypa, (QyHKUMH, pexuMbl paboThl. TexHuueckue
cpeactea ACY TII: knaccudukanys, QyHKIMOHAIbHbIE, TEXHOJIOTHUECKUE, METPOJIOTHYECKHUE U
KOHCTPYKTUBHBIE TpeOoBaHUs K BbIOOpY. KOHTposiepsl BBO1a/BBIBO/IA: CTPYKTYpa, Ha3HAUECHUE
MOJyJed aHaJoOroBOoro M JAHUCKPETHOTO BBOJA/BhIBOjA. IIporpamMMupyemsie JOorudeckue
koHTposiepsl  (I[IJIK): dynkumm, oO0o0OmIeHHass apXUTEKTypa, KiIacCU(PUKALMS;  SI3bIKU
IIPOrPaMMUPOBAHUS, OCHOBHBIE NPOMU3BOAUTENH. IIpoMBINUIEHHBIE ceTH Nepefadyd JaHHbBIX:
MOHSITHE, BHUJbI, CPABHUTEIbHAS XapaKTEPUCTUKA OCHOBHBIX TOMOJOTHH, MPOTOKOJIBI OOMEHa
uHpopManrell, ypOBHH OpraHU3allMM B3aWMOJICHCTBUS, CTAHAAPTHI NPOMBILIUIEHHBIX CETEH.
[IpoMbIlITIEeHHBIE  KOMIIBIOTEPHI: OCOOEHHOCTM  MCIIOJNHEHHUS, (YHKIMHM, HCIOJb3yeMble
OTEpALlMOHHBIE CHUCTEMBI, OCHOBHBbIC MpousBoauTenu. Peammzamus ¢ynkmuit ACY TII ¢
MCIIOJIb30BaHUEM BEO-TEXHOJIOTHIA.

Mopnyas 2. Moaesin 1 MeTOAbI PelIeHusl 32124 IJIAHUPOBAHUSA NPONU3BOACTBEHHBIX
NpoueccoB

MartemaTH4ecKasi MOCTAHOBKA 32124 TEXHHKO-IKOHOMHMYECKOr0 M KAJCHIAPHOIO
NJIAHMPOBAHMSI.

Knaccudukanus 3amad mimanupoBaHus. OCHOBHBIE YPOBHM M 3aJaud IJITAHUPOBAHUS
paboOThl XMMHYECKMX TPOMU3BOJCTB: JIOJTOCPOYHBIA  (IIPOTHO3MPOBAHME U  TEXHUKO-
HSKOHOMHYECKOE IJIAHUPOBAHUE), CPEAHECPOUHBII (ONTUMAIBHOE KAJEHAAPHOE IUIAHUPOBAHMUE).
CrnoBecHast (popMynHpoOBKa U MaTeMaTU4yecKasi IOCTAaHOBKA 33]]a4 TEXHUKO-DPKOHOMUYECKOTO U
KQJICHJAAPHOTO  IUIAHUPOBAHMSI XMUMHYECKHX IPOMU3BOJACTB. OKOHOMHKO-MaTEMaTHUECKHE
MOJIETH.



Metoabpl  pemieHusi 33424 TeXHHMKO-DKOHOMHYECKOI0 M  KAJCHIAPHOIO
NJIAHMPOBAHMSI.

Pacuer onrtuManbHOM NPOM3BOJACTBEHHOM IIporpamMmbl —  3a7ada  JIMHEHHOTO
nporpaMMupoBaHus. ['paduueckuii, aHaIUTHUYECKUW M YHUCICHHBIE METOAbl PEIICHUs 3a7ad
TEXHUKO-3KOHOMMUYECKOTO  IUIAHMpoBaHMs.  Meronpl — pelmieHus  3agad  JIMHEHHOro
MPOrpaMMUPOBAHUS MPU OJHOM KPUTEPUHM ONTUMHU3ALMH, B YCIOBHUSIX HEOIPEIEICHHOCTH U B
MHOTOKPUTEPUAIbHOM IOCTaHOBKE.

Moayab 3. Cucrembl cO0pa JaHHBIX M ONIEPATHUBHOIO IMCIETYEPCKOTr0 YIIPABJICHUS
— SCADA-cucremst

OcHoBHbIe (yHKUHOHANBbHBIE BO3MOKHOCTH SCADA-cucrem. SCADA-cuctemsr:
ofpenieieHue U OCHOBHBIE (DYHKIMH. YeIOBEKOMAIIMHHBIM HHTEpdEiic: TOHATHE, 0COOEHHOCTH
U JTanbl pa3pabOTKU, MapKUpPOBKa M OOO3HAYEHHUS OPraHOB YIPABICHHUS U KOHTPOJIBHBIX
YCTPOKMCTB, MpaBHUia KOAMPOBaHUS HHPOpManuu. MHEMOCXeMa TEXHOJIOTHYECKOro OObeKTa:
o01urre s3proHomMuueckre TpedoBanus. TexHUUecKre U IKCIUTyaTallHOHHbIE XapaKTEePUCTUKU TS
oneHku QyHkuoHanbHOCTH SCADA-cucrem.

IIporpammubie cpeacTBa U ucnoab3oBanue SCADA-cucTeM 1Js1 MPOEKTHPOBAHMS
ACY TII. OcuHosuble 3tansl npoektupoBanusi ACY TII ¢ ucnons3oBannem SCADA-cucrem.
Yupasnenue uepe3 cerb Muteprner. O030p Haubolee pacHpOCTpaHEHHBIX OTEYECTBEHHBIX U
3apybexusix SCADA-cuctem.

Cucrema cOopa naHHBIX W Jucnerdepckoro ympasienus T[TRACE MODE 6.
WuterpupoBanHas ~ MH(QOpPMAalMOHHAs  CUCTeMa Ui YIOPABJICHUS  MPOMBIIUICHHBIM
npousBoactBoM TRACE MODE 6. OcHoBHble mnoHsTHA. DyHKIMOHANbHAs CTPYKTYpa.
OcHOBHBIE XapaKTEPUCTUKH, COCTaB U Ha3HAUYEHUE OTAENbHBIX MOAYJeil. ONbIT UCTIOIb30BAHUS
B pa3nMMuHBIX oOmactsax mnpombinuieHHocTH. Crpykrypa mnpoekta B TRACE MODE 6.
KomnoneHntsl mpoekra: y3en, kaHal, aTpuOyT. Aprymentbl. Co3jaHue KaHajJOB B Yy3Jax
MPOEKTa, CBSI3b C UCTOYHHKAMU/MPUEMHUKAMH JTaHHBIX. ABTONOCTpOEHHE. MareMaTH4ecKHii
annapat TRACE MODE 6: s3biku nporpaMMHpOBaHMsI aITOPUTMOB YIIPABJIEHUSI, 0COOEHHOCTU
npuMmenenus. Penakrop mporpamm. Pegaktop aprymentoB. [lepemMeHnHbIe, KOHCTaHTHI, (PYHKIINU.
Tuns! nansasix. Penakrop rpagpuyeckux skpanoB TRACE MODE 6: skpansl, ciou, rpadpuyeckue
3JIEMEHTBI, TpapUuecKue 0ObEKTHI.

4. O0beM y4eOHOH TUCHHIINHBI

B 3auernbix | B akanmem.
Bunel yueGHoI paboTh €IUHULIAX yacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 6 216
KonraktHas padora (KP): 2,8 100
Jlexumu (JIek) 0,45 16
[Tpaktryeckue 3anstus (I13) 0,45 16
Jlaboparopusie 3ansTus (JI3) 0,9 32
Kontponmpyemas: camoctositesnibHasi paboTa 1 36
CamocrosiTesbaas pa6ora (CP): 2,2 80
CamocTrosiTenbHOE U3yUYEeHHE PA3/IeTI0B AUCIIUILIMHbBI 2,2 79,8
KonrtakTHas camocrositenpHas pabora 0.2
Bupa xouTpoJsi: 3a4er / 3k3aMeH 1 JK3aMeH
36
KonTakTHas paboTa — MpoMexXyTOYHAasl aTTeCTaIHs 0,01 0,4
IToaroToBKa K 9K3aMeHy 0,99 35,6
B 3auetnbix | B actpoHoMm.
Bunsl yueOHoI paboThI eIMHUIIaxX qacax
O0uas TPy/10eMKOCTh IHCHHMILUIMHBI 10 Y4e0HOMY IIAHY 6 162




KonraktHas pa6ora (KP): 2,8 75
Jlexumu (Jlek) 0,45 12
[Tpaktuueckue 3ausarus (113) 0,45 12
Jlaboparopusie 3ausatus (J13) 0,9 24
KonTtpommpyemas camocTosiTeNibHasi pabota 1 27
CamocrosiTesibHas padora (CP): 2,2 60
CamocTosATeIbHOE H3YUYCHHUE PA3ICTIOB TUCIIUILUIMHBI 2,2 58.85
KonraktHas camocrositenbHast pabora 0.15
Bua koHTpoOJIA: 3aUueT / IK3aMeH 1 IK3aMeH
27
KonrtakTHas paboTa — MpoMeXyTOYHAs aTTECTAIIHS 0,01 0,3
IToaroroBka K 3K3aMeHy 0,99 26,7

AHHoOTauusA padoyeii MporpaMMbl AMCHUILINHBI «YHCIeHHBbIE METObI pelIeHusl
YPaBHEeHMIi MaTeMaTHYeCKHX Mo/e/Iell XMMHKO-TeXHOJIO0rH4eCKHX MPOo1eccoB»
(b1.B.AB.6.1)

1. Ien 1 321244 AU CHUTIHHBI

Heab AUCHMNIMHBI — U3YYUTh TEOPETHUYECKHUE OCHOBBI U COPMHUPOBATH Y CTYACHTOB
HaBBIKM YHMCIICHHOTO pelieHus auddepeHnanbHbIX ypaBHEHUH, HA OCHOBE KOTOPBIX CTPOSTCS
MaTeMaTHYECKUE MOJICITH MPOIECCOB XUMUUECKOW TEXHOJIOTHH, HEPTEXUMHUN U OMOTEXHOJIOTHH.

2. TpeGoBaHus K pe3yJbTaTaM OCBOCHHS THCHHMIIJIHHBI

W3ydyeHne nuCUUIUIMHBI INPU MNOJArOTOBKE OakanaBpoB mo HampasieHuto 18.03.02
OHepro- M pecypcocOeperaromue Mpouecchl B XUMHYECKOM TEXHOJOIMH, He(PTEeXUMHUH U
ouotexHonoruu, npodumwio «OCHOBHBIE NPOIECCH XMMUYECKUX MPOU3BOJCTB U XUMHUECKAs
KHOEpHETHKa» CIIOCOOCTBYET NPUOOPETEHUIO CISAYIOIUX KOMIETEHIUIH:

1) obmenpodeccnonaabHbIe KOMIICTCHITHH:

— CIIOCOOHOCTH MCITI0JIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYUHBIX IUCLUIUIMH B
npoeCCHOHATPHON  JEATENbHOCTH, NPUMEHSITh METOJIbl MaTeMAaTHYEeCKOTO aHalu3a |
MO/ICIIUPOBaHHMsI, TEOPETUIECKOTO U IKCIIepUMEHTaIbHOTO nccaenoBanus (OITK-2);

2) npodeccuoHanbHbIE KOMIIETEHIINH (HAyYHO-UCCIIE10BATEIbCKHE):

— CIIOCOOHOCTh NPHUMEHSTh COBPEMEHHBIE METObl MCCIEJOBAHUS TEXHOJIOTMYECKUX
IPOIECCOB M TPUPOIHBIX CpENd, HCIOJIh30BaTh KOMIBIOTEPHBIE CPEICTBA B HAy4YHO-
uccienosateabckoit pabore (ITK-14);

— CIIOCOOHOCTh ~ MOJIETTUPOBAaTh 3HEPro- U pecypcocOeperaroniue Mporecchl B
npowmbinuieHHocTH (ITK-16).

B pe3yabTrare n3yyeHusi IMCHUIIMHBI CTYIEHT J0JKEH:

3HATh:

— OCHOBHbIE THUIIBI AU(PepeHIINATbHBIX YpaBHEHUM MaTemaruueckux mozeneil XTII u
HOJXO0/IbI K UX YUCIEHHOMY PELICHHUIO;

— OCHOBHBIE TIOJIOKEHUS TEOPUU PA3HOCTHBIX CXEM;

— MpaBUJIa COCTABIICHUS PA3JIMYHBIX Pa3HOCTHBIX CXEM;

yMeThb:

— IPaBWJIBHO BBIOMpPATh METOJ YMCICHHOTO pELIeHUs IS 3aJaHHOM CHCTEMBI
nudepeHIaTbHBIX YPaBHCHUH;

— 3alMChIBaTh 3aJaHHYI0 PAa3HOCTHYIO CXeMy Ul 3aJaHHOTro auddepeHInanibHOro
YpaBHEHHS,

— BBIIIOJIHATH TPeoOpa3oBaHusl, HEOOXOAUMBIE JJIsl PEIICHUS! Pa3HOCTHBIX CXEM;

— pa3pabaTbIBaTh pacYETHBIC MOIYJIH TSI PEIICHHS PA3HOCTHBIX CXEM;

— OLICHMBATh TOYHOCTb MOJYYEHHBIX PE3YJIbTAaTOB;

BJIA/IETh:

— METOJIaMH PELICHHsI PA3HOCTHBIX CXEM Pa3IUYHOrO TUIIA;



— METOJAaMH UCCIIEI0BAHUS YCTOMUNBOCTH PA3HOCTHBIX CXEM;

— METOJIaMH YHUCIICHHOTO PEIIEHUs CUCTEM ypaBHEHUN MaremaTtuueckux mozaeneit XTII;

— MPaKTUYECKUMH HAaBBIKAMH YHCJICHHOTO pereHus quddepeHIaIbHbIX 3a1a4.

3. KpaTkoe coep:kaHue M CUHMILIUHBI:

Moayas 1. IlocranHoBka 3ajauy¥  YHCJEHHOr0  PpelleHHs  ypPaBHeHHil
MaTtemaTnueckux mozaeaei XTII.

1.1. Knaccudukammst nuddepeHnmanbHbx ypaBHeHWH. HadanpHble W TpaHUYHBIC
YCIIOBUSL.

Knaccudpukanus muddepeHIManbHbIX ypaBHEHUN MaTemarudeckux wmopaened XTI
[ToHATHE HayaJIbHBIX W TpaHUYHBIX YycioBMH. HeoOxoauMocTh 3aiaHus HayaJlbHBIX U
TPAaHUYHBIX yCIOBUW. Buasl rpaHudHbIX ycioBuii. KOHKpeTHblE IpUMEpPBI ypaBHEHMM
MareMartnueckux Mozenei XTII ¢ mo3unmu ux knaccuukanuu.

1.2. IlpuBenenue ypaBHeHuii maremarndeckux mozaeneit XTI k Ge3pasmepHOMY BHIY.

Heo6xonumocte mnpuBeneHus auddepeHuuanbHol 3a1aud K 0Oe3pasMepHOMY BHIY.
Metoauka npuBefieHUs K Oe3pasMepHOMY By ypaBHeHUH marematnueckux moxenein XTII na
KOHKPETHBIX IIPUMEPAX.

1.3. Pa3paboTka TeCTOBBIX 3a/1a4 /Il YHCICHHOTO PEIICHHs YPaBHEHUH MaTeMaTHIECKUX
monenen XTII.

ITonstne TtecTtoBoM 3amaud. Llenn wucnonp30BaHUS TECTOBOM 3anadd. Meroauka
COCTaBJICHUS TECTOBOM 3aJaud. MeToauKa OLEHKM TOYHOCTH YHMCIEHHOIO PELIEHUS TECTOBOU
3a/1a4u.

Mopnyas 2. UncieHHOe pelieHHe YPAaBHEHUsI MOJAe/IH H1eaIbHOr0 BITCCHCHHS.

2.1. AnnpoxcumMarusi ypaBHEHUSI MOJIEIIH UJI€aTbHOTO BBITECHEHUSI.

Mertonuka mnpeobpazoBanust auddepeHHnanbHON 3agauyd B pa3HOCTHYIO. Bujel
Pa3HOCTHOM aIpOKCUMALIMU NTPOU3BOIHOM 1-ro nopsinka. [loHATHS Mopsaka anmnpoKCUMaly U
OLIMOKM amnmnpoKCUManuu. MeToiuKa OLEHKH OIIMOKM amIpOKCHMMALUU IMPOU3BOAHON 1-ro
nopsiaka. [IoHsATHST pa3HOCTHOW CETKH, pa3HOCTHOM CXEMbI M Pa3HOCTHOTO I1a0JIoHA. SIBHbIE U
HESIBHBIE Pa3HOCTHBIE cXeMbl. MeToauka onpeneneHus MopsakKa anmnpoKCUMaluu pa3HOCTHON
cxeMbl. Pa3HOCTHas annmpokcuMalus Ha4ajdbHbIX U TPAHUYHBIX YCIOBUH.

2.2. YCTOMUUBOCTh Pa3HOCTHBIX CXEM.

IlonsiTHEe yCTOMYMBOCTH pa3HOCTHBIX CXeM. Meroauka aHaiu3a YCTOWYMBOCTH
Pa3sHOCTHBIX CXeM (METOJ| FapMOHUK). AHAJINU3 YCTOMUMBOCTH SIBHBIX M HESBHBIX Pa3HOCTHBIX
CXeM, AallllPOKCUMUPYIOIIUX OJHOMEpHble Jud(depeHIraTbHble YpaBHEHHUS B YacCTHBIX
IPOM3BOJHBIX 1-TO mopsaka (YpaBHEHHUS MOJIENIN HJeaabHOro BbITecHeHHs ). [IpaBuio BeIGOpa
KOHEYHOM PA3HOCTH I allpOKCHMALMM IPOWU3BOJHOM IO KOOPJAMHATE B 3aBUCHMOCTH OT
3HaKa Kod(QUIMEHTa MPH 3TOW Mpou3BoaHON. [TpuHIMN 3aMOPOXKEHHBIX KO3 (UIIMEHTOB IS
YPaBHEHUH C HEMOCTOSIHHBIMU KO3 PUIIUEHTaAMH ITPH POU3BOIHBIX.

2.3. Pa3HOCTHBIE CXEMBI «IBHBIN YTOJIOK» U «HESIBHBIA YTOJIOK».

Meroauka 3anucu cxeM. XapakTepUCTUKHU CXeM. MeToIMKa YMCIEHHOIO PEHIEHUS CXEM.
Mertoarka noctpoeHus pacy€THeix moayneid B EXCEL ans peanusanuy 4ucIEHHOTO pelieHus
cxeM. biIok-cxXeMbl 11 IPOrpaMMHON pean3alry YUCICHHOIO PEeIIeHHs cxeM. JleMoHcTpanus
Y aHaJIM3 IPUYMH HAKOIUICHHs pacy€THOM OIMOKHU B CXeMe «SIBHBIN YrooKk». MeToarKa OlleHKH
TOYHOCTH YUCJIEHHOTO PEUIEHUS, TOJIY4YEHHOTO C IIOMOIIbI0 YCTOWYNBON CXEMBI.

2.4. Pa3HOCTHBIE CXEMBI «ITOJIKOBAY, «Z-CXEMay U «Kadbapey.

Metoauka 3anucu cxeM. XapaKTepUCTHUKU U OCOOEHHOCTU cxeM. MeToanKa YMCIEHHOTO
pemeHuss cxeM. Metoauka mocTtpoeHust pacu€rHeix moxayneir B EXCEL s peanuzanuu
YUCJIEHHOTO PEIICHUs CXeM. BIIOK-CXeMBbI JUIsl MPOrpaMMHOM pealn3aliy YUCICHHOTO PEIEeHUs
cXeM. AHaJIM3 MPUYUH CUTYallUi, B KOTOPBIX CXE€Ma «II0JIKOBa» HE MO3BOJSAET MOJIYYUTh Ooliee
TOYHOT'O PEIICHMS 110 CPABHEHUIO CO CXEMOW «HESIBHBIM YrOJIOK». AHaJIN3 NPUYMH CUTYalluii, B
KOTOPBIX CX€Ma «Z-CXeMay He M03BOJISIET MOJYYUTh 00Jiee TOYHOT'O PEIIeHHs IO CPAaBHEHUIO CO
CXEMOH «ITOJKOBAY.

2.5. Merox TecTOBBIX 3a7ad W OLIEHKAa TOYHOCTH YHCJIEHHOI'O DPELIEHUS PEATIbHOU



monemu X TIIL

[Tpumepel cOCTaBIIEHUSI TECTOBBIX 3afad. MeToauKa OLEHKH TOYHOCTU YHCICHHOIO
pelIeHHs TECTOBOM 3aaun. MeTouKa BeIBICHHS (DaKTOPOB, BIHUSIOMINX HA TOYHOCTH TECTOBOU
3ajaud. BimsxHue Hanuuus wuHopManuu 00 HCTMHHOM pelleHHH Ju(QepeHInaIbHOro
YPaBHEHUsI HAa MHTEPIPETALHUIO PE3YJIbTATOB YUCICHHOI'O PELICHMS, ITOIYYEHHBIX C IIOMOLIBIO
pasIMYHBIX PAa3HOCTHBIX CXeM. Meronnka BbIOOpa ONTUMAIBHOW CXEMbI JUISI YUCIEHHOI'O
pellieHusT  MOJENM  WACATBHOIO  BBITECHEHMsS,  OINMCHIBAIOUIEM  pealbHbIi  XMMMKO-
TEXHOJIOTMYECKHI ITPOLECC.

Mopnyas 3. UuciieHHOe penieHre ypaBHeHust AU (pPy3noHHOI Moen.

3.1. Anmpokcumanust ypaBHeHUsI TG y3MOHHON MOJIEIH.

Pa3HocTHas  ammpokcumanus TPOU3BOAHOW  2-T0  mopsaka. OIleHKa  OmUOKU
anmnpoKCUMalMM TPOU3BOAHON 2-ro mnopsaka. Pa3HOCTHbIE CXEMBbl, aNNpPOKCUMHUPYIOIINE
oIHOMepHbIe  auddepeHInaIbHble  YpaBHEHHsS — mapabonmueckoro  Tuma  (ypaBHEHUs
nudy3nOHHOM MOJIEIH ).

3.2. SIBHas pa3HOCTHas cxema.

Metoguka 3anucu cxeMsbl. [lopsnok anmpoxkcuManuu cXeMbl. AHalIM3 YCTOMYMBOCTH
cxeMbl. MeToIMKa YMCIEHHOTO peleHus CXeMbl. MeToinKa IOCTPOEHHs PaCYETHOIO MOAYJIS B
EXCEL nns peanmu3aniid YMCICHHOTO PEIICHHS CXEMbl. bJok-cxema uisi MporpaMMHOI
pean3aly YMCICHHOTO peuleHusl cXeMbl. JleMOHCcTpanysl BIMsSHUS BbIOOpA 1Iara Mo BPEMEHU
Ha HaKOIUIEHHE Pacy€THOM OMMOKH B TaHHOM pa3HOCTHOM cXeMe.

3.3. HesiBHast pa3HOCTHAs cxeMa.

Metoguka 3anucu cxeMsbl. [lopsnok anmpoxcuManuy cXeMbl. AHalIW3 YCTOMYMBOCTH
cxeMbl. MeToJ TpPOroHKM (METOJ YHCJICHHOTO pEIICHHS HESBHOW pa3HOCTHOW CXEMBI).
MaremaTtnueckue mnpeoOpa3oBaHus, HEOOXOIUMBIE Ul PpEIIEHUS HEABHOM CXEeMbl METOJIOM
IIPOTOHKH. Y CJIOBUE CXOJUMOCTH ITPOTOHKH. MeTOuKa ONpeAesIeHHs] HAYAJIbHBIX IIPOrOHOYHBIX
KO3(QULIHUEHTOB B 3aBUCHUMOCTH OT THIIA I'PAHUYHBIX YCIOBUH. AJITOPUTM pEIIEHUS METoAa
IIPOTOHKH. bJOK-cXemMa g NIpOorpaMMHOM peanu3aluu  MeToAa NPOroHku. Meroauka
noctpoenus pacuéroro moayiisi B EXCEL 11t yucieHHOro peuieHus HessBHOW CXeMbl METOJIOM
IPOTOHKH.

3.4. PaznoctHas cxema Kpanka—Hukosncona.

Meroauka 3anucu cxemsl. Ilopsiok anmpoxcuMmanuu cXeMmbl. AHalIU3 yCTOWYMBOCTH
cxeMbl. UncnenHoe pemenue cxemsl Kpanka—Hukoncona MeTonoM NporoHku. AHaJIu3 NPUYNH
cuTyanui, B KoTtopbix cxema Kpanka—Hukosncona He mo3BosiseT MoiyduTh Oojiee TOUYHOTO
pEILIEHNUs IO CPAaBHEHUIO C HESIBHOW CXEMOM.

3.5. YucneHHoe peuieHue ypaBHEHUA AU(PPy3MOHHOM MoJenu A NPOTOYHOIO
peakTopa.

BnusHue Hanuuus npousBoaHOM 1-ro mopsiika Mo KOOpJAuWHATe Ha METOIMKY 3alUCH U
XapaKTEePUCTUKN Pa3HOCTHBIX CXEM, allpOKCHUMHUPYIOIIUX OJHOMEpHbIE nu(depeHInaibHble
ypaBHEHHUs MapabOJIMUecKoro TUMa. Pa3HOCTHBIE CXEMbI C allpOKCUMAIMEeW TEepBOM
IPOU3BOJHON IO KOOpPAWHATE ICHTPATbHOW KOHEYHOW PpA3HOCTBIO (XapaKTepPUCTHKA CXEM,
U3MEHEHHE BHJA IPOrOHOYHBIX KOI(D(PUIMEHTOB M JOKAa3aTEIbCTBO BBHIMOIHEHHS YCIOBUS
CXOJMMOCTH IPOTOHKH Il HESBHON CXEMBI).

Moayas 4. YuciieHHble MeTOAbl pellleHMsl MHOTOMepHbIX Iu(pdepeHIuATbHBIX
YPABHEHMI B YACTHBIX POM3BOJHBIX.

4.1. Pemienue MHOrOMepHBIX T PepeHInaNbHbIX YpaBHEHNH TapaboIuyecKoro TUma.

[Tpumeppl XMMHMKO-TEXHOJIOTMYECKHX IPOLIECCOB, ONMCBIBAEMBIX MHOTOMEPHBIMH
muddepeHIMaTbHBIME ypaBHEHUSAMU. Pa3HoCTHas ceTka Juist IByMEPHBIX M TPEXMEPHBIX 3a/au.
SIBHast pa3HOCTHAsI CXeMa: METOJUKA 3aIMCH, XapaKTePUCTUKH, OJIOK-CXema JUIs MPOrpaMMHOM
peanu3alid YHUCIEHHOro pemeHus. HesBHas pasHOCTHas cxeMa: METOAMKA 3aIlHCH,
XapaKTEPUCTHKH, 10Ka3aTeILCTBO HEBO3MOXXHOCTH YHUCIEHHOTO peIIeHus! 6e3 JOMOTHUTEIbHbBIX
npeoOpazoBaHuil. Meroa OpOOHBIX IIATOB Ul YHCJIEHHOTO pEIIeHHsS HESBHOM CXEMBL.
Pa3HOCTHBIE CXE€MBI, OCHOBAaHHbIE Ha METOJI€ JPOOHBIX IIAroB: CXEMa pACIIEIUIEHUS M CcXema



MPEIUKTOP-KOPPEKTOp (METOIMKA 3alHCH, XapaKTePUCTHKHU, OJOK-CXEMBI ISl MPOTpaMMHOU
pean3alyuy YUCIEHHOTO PEIIeHus).

4.2. Pemenne MHOTOMEPHBIX MU (HEPCHIIMATBHBIX YPABHEHUI B YaCTHBIX MPOU3BOIHBIX
1-ro mopsaxa.

SIBHBIE pa3HOCTHBIE CXEMBI, UCCIEJOBAHUE WX YCTOHYMBOCTU M METOJHMKA PEIICHHUS.
HesiBHBIE pa3HOCTHBIE CXEMbI, OCHOBAHHBIE HA METO/E APOOHBIX IIaroB: CXeMa PaclleIUIeHUs 1
cXeMa MPEAUKTOP-KOPPEKTOp (METOAMKA 3allUCH, XapaKTePUCTUKH, OJOK-CXeMbl JUIA
POrPaMMHOM pean3aIiiy YUCIICHHOTO PEIICHUS).

4.3. Pemienue MHOTOMEpHBIX IH(QepeHIHaNbHbIX 3a7ad, OMHMCHIBAIOIIUX MPOIECCHI
nuddy3un 1 TEIIONPOBOIHOCTH.

Pemenne MHOTOMEpHBIX U(QepeHIMaTbHBIX YpaBHEHUH MapaboIu4ecKoro TuIa,
coJlepKalliuX MepBble MPOM3BOAHBIE MO KoopauHataM. CocTaBleHHE PA3HOCTHBIX CXEM Ha
OCHOBE MeETOJa JpOOHBIX IIIaroB Ui MHOTOMEpPHBIX Jau(p(depeHIraTbHbIX YpaBHEHHH,
coJleprKalIiX ONpeaesI€HHbIN Ha00op MPOU3BOIHBIX 1-T0 U 2-ro MopsAaKa Mo KoopAuHaTam X, Y, Z;
BBIOOp TPAaHWYHBIX YCJIOBHM, HEOOXOIMMBIX JUIsI YUCICHHOTO PEIICHHS TAaKUX YpPaBHECHUHU.
[TocTpoeHue anropuTMoB Uil pelIeHHs MHOTOMEPHBIX 3a1a4 1udy3un 1 TeIIonpoBOIHOCTH C
y4ETOM KOHBCKTUBHBIX SIBJICHHIM.

Moayas 5. UwuciaeHHble MeTOAbI pelleHHs MaTeMATHYeCKMX  MojeJieid,
ONKCHIBAIOIIUX CTALMOHAPHBIE PEKUMBI.

5.1. Penienue oJHOMEPHBIX CTAlIMOHAPHBIX 3a]1a4.

AHam3 BO3MOKHOCTH HCIIOJIb30BAaHMSI METOJa TPOTOHKH JUIS PEIICHHS Pa3HOCTHBIX
CXeM, alllPOKCUMHPYIOMNUX OObIKHOBeHHbIe nuddepennuansupie ypaBHenus (OY) 2-ro
nopsiika. MeTo ycTaHOBIICHHSI — MPeo0pa3oBaHKe CTAIIMOHAPHOW 3a7audl B HECTAIIMOHAPHYIO.
Ouenka 1e1ecoo0pa3HOCTH  HCIOJB30BAaHUS  PA3HOCTHBIX CXEM, alMPOKCHMHPYIOIIUX
onHOMepHbIe AuddepeHnnanbHble ypaBHEHNs Mapabondeckoro TUIa, COBMECTHO C METOJIOM
yCTaHOBJEHHS. MeToAuKa OLEHKM MOMEHTa OKOHYAaHMS pacdy€roB. MeToAuKa MOCTPOCHUS
pacuétHoro moxynss B EXCEL wu Onok-cxema uis TPOrpaMMHON peanm3alil  MeToja
YCTaHOBJICHHS] COBMECTHO C HESIBHOI pa3HOCTHON CXEMOiA.

5.2. Pemenne MHOTOMEPHBIX CTAIMOHAPHBIX 3a/1a4.

Hcnonp3oBaHne MeTOJa YCTAaHOBIEHUS AJis pemieHus AuddepeHInaIbHbIX YpaBHEHHHA
AJUTMNTAYECKOrO TUIIA COBMECTHO C SIBHOM Pa3HOCTHOM CXEMOM, CXEMOM pacCIICIUICHUS, CXEMOM
npeauKTop-KoppekTop. [locTpoeHne anropuTMoB AJsl pelleHus 3a/1ad pacuéTa CTallMOHAPHBIX
KOHIICHTPAIIMOHHBIX U TETUIOBBIX MPOQHUIICH B TPOTOYHBIX TPYOUATHIX pEaKTOpPaXx.

4. O0bEéM y4eOHOH TUCHHILINHBI

Bcero (6 cemectp)
Bunsl yaeOHOM paboThI B 3ayernbix | B akagem.
eIMHUIIAX qacax
O0mas TpyA0EMKOCTb JUCHUILIUHBI 10 Y4eOHOMY 5 180
IJIAHY

KonraktHas pa6ora (KP): 2,22 80
Jlexiuu (Jlek) 0,44 16
[Tpaktnyeckue 3anstus (I13) 0,89 32
Jlabopatopusie 3austus (J13) 0,89 32
CamocrositeabHas padora (CP): 2,78 100
[ToarotoBka K 1a00paTopHbIM paboTam 0,44 16
CocraBieHre 0T4ETOB 110 JJAOOPATOPHBIM 3aHATUSM 1 36
[TonroroBka K KOHTPOJIBHBIM pabOTaM 0,44 16
KoHTakTHas camocTosiTenbHas paboTa 09 0,2
CaMoCTOsITeTbHOE H3YUCHHE PA3/IeTIOB AUCITUTUTHHBI ’ 31,8
Bua koHTpoJIA: 3a4éT ¢ omeHKoM




Bcero (6 cemectp)
Bunel yue6HOI paboThI B 3auernbix | B actp.
SIMHUIIAX qacax
O0mas TpyA0EMKOCTh JMCHUILIUHBI 10 Y4eOHOMY 5 135
ILUIAHY
KonraktHas patora (KP): 2,22 60
Jlexmm (Jlek) 0,44 12
[TpakTaeckue 3anrstust (I13) 0,89 24
Jlaboparopusbie 3austus (J13) 0,89 24
CamocrositesibHas padora (CP): 2,78 75
[TonroroBka k 1a6OpPaTOpPHBEIM paboTam 0,44 12
CocraBieHrue OTYETOB I10 JJA0OPATOPHBIM 3aHATHIM 1 27
[TonroroBKka K KOHTPOJIBHBIM pabOTaM 0,44 12
KoHTakTHas camocTosTenbHas pabora 0.9 0,15
CaMOoCTOATEIbHOE N3YUYEHHE Pa3esIOB U CIUIIINHBI ’ 23,85
Bunx koHTpOJS: 3a4éT ¢ omeHKoM

AHHOTanus padoyeil mporpammel Jucuunannsl «IlporpammupoBanue u
YHCJIeHHbIe MeTOAbI B 321a4aX XUMHYECKOIl TEXHOJIOTMU B OCHOBHBIX IpoLeccax
XHMHYECKHX MPOU3BOJCTB U XuMH4ecKoii kuoepueruke» (b1.B./1B.6.2)

1. Hesn AucuMIUIMHBI — HAyYUTh CTYJIEHTOB MCIIOJNb30BaTh YMCIEHHBIE METOJbI JUIS
00pabOTKM IKCIEPUMEHTAIbHBIX JAHHBIX, PELICHUS JIMHEHHbBIX U HEJIMHEHHBIX anreOpanyeckux,
i QepeHaIbHPIX yYpaBHEHHH W HMX CHCTEM, BBIYMCICHUS OINPEOeNEHHBIX WHTETPajioB,
ONTUMU3ALMU (YHKUUN OJHOW M HECKOIBKHMX IEPEMEHHBIX MpPU PEeIIeHUM 3a7ady XMMHYECKOU
TEXHOJOTMM C MOMOUIbI MPOrpaMMHO-aJITOPUTMUYECKOr0 OOecTeueHusl, HalKWCaHHOIO Ha
A3bIKaX U B cpefiax pa3padOTKU MPUII0KEHUH BBICOKOTO YPOBHSI.

2. B pesynbpTaTe M3y4eHHUS TUCHUIUIMHBI OOYUYaIOUIMIICS MO MporpaMme OakajgaBpuaTa
JIOJKEH:

o0sanaTh ciaenywuumu odmenpodeccuonaibubiMu (OIIK) komnerenuuamm:

— CIIOCOOHOCTBHIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCITUILINH B
MpOPECCHOHAIBHON ~ JCSITENIBHOCTH, TPUMEHSATh METOJbl MAaTeMaTHUYeCKOTO0 aHajiu3a |
MOJIETTMPOBAHHMSI, TEOPETUIECKOTO M SKCIepUMeHTaIbHOTo uccienoBanus (OITK-2);

npogpeccuonanbHbiMu (ITK) koMnerenuusimm:

— CIIOCOOHOCTBIO TMPUMEHSATH COBPEMEHHBIE METOJbl MCCIEAOBAHUS TEXHOJOTHYECKHX
MpOLIECCOB W NPHUPOAHBIX Cpel, MCIOJIb30BaTh KOMIIBIOTEPHBIE CpPEJICTBA B HAYy4HO-
uccienosarebekoit padore (I1K-14);

— CHOCOOHOCTBIO MOJIEIMPOBATh JHEPro- M pecypcocOeperaronye IMpoLecchl B
npombitiearocta ([TK-16);

3namep:

— TEXHUYECKHE U MPOrpaMMHBIE CPEACTBA pa3pabOTKU MPOTPaAMMHO-AITOPUTMUYECKOTO
obecrieueHus ISl PEeIICHUs 3a7a9 XUMAYECKON TEXHOJIOTHH;

— OCHOBHBIE€ aJITOPUTMBI YKCIIEHHBIX METOJIOB pEILIEHUS MaTeMaTH4eCKUX 3aJay C
HCITOJIb30BAHUEM SI3BIKOB M CPEJT TPOTPaMMHUPOBAHUS BRICOKOTO YPOBHS,

Ymemn:

— UCTIOJIB30BaTh  SI3BIKK W CHCTEMBl  TMPOTPAMMHUPOBAHUS  JUII  PEIICHHS
npohecCHOHANBHBIX 3a7a4;



— opMynupoBaTh W TMPENCTABIATH B BUAE AITOpPUTMA PELICHHS 3aadyd XUMHUYECKOM
TEXHOJIOTHH, TPEOYIOIIHNE MPUMEHEHHS YHCIICHHBIX METOIOB;

Bnaoemo:

— npuéMaMu MPOTPAMMHUPOBAHUS YHUCIECHHBIX METOJIOB MPH PEIICHUH MaTEMaTHUYECKHX,
TCXHOJIOTHYCCKUX U UCCICAOBATCIIbCKHUX 3aJa4,

— METOJIaMH pa3pabOTKH MaTEeMaTHYECKUX MOJEIed M METOJaMU COJEpP’KaTeIbHOMN
I/IHTepHpeTaLII/II/I HOJIy‘-IeHHBIX p€3yJ'IBTaTOB.

3. Kpatkoe cofep:kanue JUCUUIIUHBI:

Ilenn u 3amaum Kypca. MeTonsl M cpeAcTBa MPOrpaMMHUPOBAHUs, UCIOJb3YEMBIE UL
pelIeHus 3a1a4 XUMUYECKOU TEXHOJIOTUH.

Moayas 1. O0mme NpUHOMIBI Pa3padoTKU NPOrPaAMMHO-AJITOPUTMHUYECKOTO
olecrieyeHus: 1)1l pelieHUs 321a4 XMMHH U XUMHYeCKOH TeXHOJIOTHH.

OcHoBHBIE 3Tanbl pa3padoTku. JKU3HEHHBIH UK MPOTPAMMHOIO OOECreYeHUs,
MO/IENIN )KU3HEHHOTO IIUKJIA. DTarbl pa3padoTKU NPOrpaMMHOTO 00ECTIeUeHHS.

Pa3paboTka cnenuaan3upoBaHHbIX 0HOJIMOTEK nmpoueayp ¥ ¢pynkumid. [Ipouenypst
u  (yHKIMH, OmpeAeTsieMble TIOJNB30BaTENIeM, WX XpaHEHHE ¢  HCIOJb30BAaHHE B
CIeLUAIN3UPOBAaHHBIX Oubauorekax. OpopmiieHre MPOrpaMMHOI0 KoJ1a Ipoueayp U QyHKIHHA
B CHELUAIN3UPOBAHHBIX ONOINOTEKAX.

Mopyas 2. IIporpaMMHO-aIrOPpUTMHYECKAs Ppeau3alusi 4YHMCICHHBIX METONAOB
HHTEPIOJIMPOBAHUS IKCIIEPHMEHTAIbHBIX JaHHBIX.

AJITOPUTMH3ALHMA METOJ0B HMHTEPHNOJHPOBAHUA JKCIEPHMEHTAJIbHBIX JAaHHbIX.
[TocranoBKka 3ajaun MHTEpHoaupoBaHusA. OnpelneneHue TUIIOB MCXOAHBIX JAHHBIX U
pE3yJIbTaTOB pacy€ra IIpU NHTEPIIOIUPOBAHHH.

IIpoexTupoBanue wuHTepdeiica MOaAb30BATENs M AJTOPUTMU3ALMA OCHOBHBIX
npoueayp u ¢ynkuui. OnpeneneHue TpeOyeMbIX BHU3YalbHBIX 3JIEMEHTOB YIPABICHMS,
nepevHs HeoOXOAMMBIX mporenyp u QyHkuuil. [IpoektnpoBanue mHTepdeiica monbp30BaTeNs.
OCO0EeHHOCTH aNrOPUTMU3ALUN OCHOBHBIX BBIYUCIUTEIbHBIX MPOLEAYP AJI1 HHTEPIOIMPOBAH U
AKCIEPUMEHTAIbHBIX IAHHBIX.

IIporpammupoBaHHe OCHOBHBIX mnpoueayp ¥ (Qynkuuii. IIporpammupoBanue
IpOLEAYp PYYHOTO M aBTOMAaTHU3WPOBAHHOIO BBOJAA HCXOJIHBIX JAaHHbIX. OpraHuzauus u
oopmiIeHHe MPOrpaMMHOI0 KO/1a OCHOBHBIX BBIYHCIUTENbHBIX Mpoueayp. [IporpammupoBanue
IIpoLeyp IPEACTABICHUS PEe3yJbTaTOB MHTEPIIOIMPOBAHMS JKCIEPUMEHTAIBHBIX JAHHBIX Ha
9KpaHe M COXpaHEHUs B (haii.

Mopayas 3. [IporpaMMHO-aIropuTMHYecKasi peaju3alusi 4YHMCIEHHBIX MeTO/A0B
aNnpoOKCHMAIMH IKCIIEPHUMEHTATbHBIX JAHHbIX.

AJITOPUTMHU3ALUSA METOAOB ANNPOKCMMALMHM JKCIEPUMEHTAJIBHBIX JAAHHBIX.
ITocranoBKka 3amaun annpokcumanuu. OnpeneseHne TUIIOB UCXOJHBIX JaHHBIX U PE3YJbTaTOB
pacyéra npyu UHTEPIIOJIMPOBAHNH.

IIpoexTupoBanue wuHTepdelica MOAbL30BATENd H AJTOPUTMHU3ALUSA OCHOBHBIX
npouenyp u ¢pynkumii. BuzyanbHble KOMIIOHEHTHI JUIsl BBOJA U BbIBOJIA NaHHBIX. CTpyKTypa U
cBoiictBa  uHTepdelica  momp3oBaTens.  OCOOEHHOCTH  ANrOPUTMHU3ALMU  OCHOBHBIX
BBIUMCIUTENBHBIX POLEAYp VI alllIPOKCUMAIIUU SKCIIEPUMEHTAIbHBIX TaHHBIX.

IIporpammupoBaHHe OCHOBHBIX mpoueayp ¥ (Qynkunuii. IIporpammupoBanue
MpoLelyp PYYHOIO M AaBTOMATHU3WPOBAHHOTO BBOJA HCXOAHBIX MAaHHBIX. Opranusanus u
oopmieHHe MPOrpaMMHOIO KOJIa OCHOBHBIX BBIYHCIUTENBHBIX Mporenyp. Mcmnonb3oBaHue
CHeHaIM3UPOBaHHBIX OMOIMOTEK mpoLeAyp U PyHKUUN A7 pelieHus 3a7aud anmnpoKCUMAaIK
B MatpuuyHoil ¢opme. IIporpammupoBaHue mpolLenyp MpPEACTaBICHHUS  Ppe3yJIbTaTOB
anmnpoKCUMAallMU YKCIIEPUMEHTANbHBIX JaHHBIX Ha SKpaHe U COXpaHeHUs B (paii.

Mopnyas 4. [IporpaMMHO-aIrOpUTMHYECKAs Ppeaju3alusi YHMCICHHBIX METOAOB
pelieHUs] HeJIMHEHHBIX aJareOpanyecKUuX YpaBHEHHMH B 3a1a4aX XMMHMH U XHUMHYECKOM
TEXHOJIOTHH.



AJITOpUTMHU3aNMs METOAOB PelIeHUs] HeJMHEHHBbIX ajJred0panyecKux ypaBHeHHil B
3aja4yax XHMHYECKOM TEeXHOJOrMH. UYHCIEHHBIE METOAbl PpEUICHUS  HEIMHEHHBIX
anreOpanyeckux ypaBHeHHUU. lIpumeprl WCHONB30BAHUS MPU PELICHHM 337ad4 XHUMHUYECKOMH
TEXHOJIOTUH.

IIpoexTupoBanue wuHTepgeiica MNMOJb30BATENSI MW AJITOPUTMHU3ALUS OCHOBHBIX
npoueayp H ¢QyHkomii. OrmnpenencHue CoCTaBa BH3YalIbHBIX JJIEMEHTOB  YIPAaBIICHUS,
dopmupoBaHUEe TepeuHsi HEOOXOMMMBIX mpoueayp W ¢yHKuuid. Bompockl opranuzanuu
H0JIb30BaTENbCKOro HHTEpdeiica. OCOOEHHOCTH aNrOPUTMU3ALUN OCHOBHBIX BBIYHMCIUTEIBHBIX
IpoIeyp U PeIICHHs HETMHEHHBIX alreOpanyecKux ypaBHEHUH.

IIporpaMmmMupoBaHue OCHOBHBLIX HpoueAyYP W (PYHKUMH JJIs pelieHUs] YPABHEHH
YHCJIeHHBIMH MeToAaMu. IlporpammupoBaHue mnpouenyp BBOJAa MCXOAHBIX JAaHHBIX.
Opranuzanus 1 opopmieHre NPOrpaMMHOI0 KOJa YUCICHHBIX METOJI0B PELICHUs HETMHEHHBIX
anreOpanyeckux ypaBHEHUH. I[IporpammupoBaHue NpPOLEAYp MPEICTABICHUS PE3yJIbTaTOB.
HccnenoBanue BIUSHUSA HACTPOCK YACICHHBIX METOOB HA CKOPOCTH PEILICHUS.

Mopayas 5. [IporpaMMHO-aIropuTMHYECKasd peaju3alusi 4YHMCICHHBIX MeTOAO0B
pelleHHsl CHCTeM aJire0paMyecKuX YpaBHEeHHMH B 3aJadyax XUMHM W XUMHYECKOH
TeXHOJIOTHH.

AJITOPUTMH3ALUSA METO0B PellleHUs] CHCTEeM JIMHEHHbIX U HeJIMHECHHbIX YPaBHECHHU I
B 33/1a4aX XMMHYEeCKOH TeXHOJIOTHMHM. UUCIIEHHblE METO/bl PEUICHHs] CUCTEM JIMHEWHBIX U
HEJIMHEHHBIX anreOpandeckux ypaBHeHUil. I[Ipumepbl Hcnonb30BaHMsS NpPU pELICHUH 3a7ad
XUMHYECKON TEXHOJIOTHH.

IIpoexTupoBanne wuHTepdeiica NnoJb30BaTENsd W AJNTOPUTMH3ALUS OCHOBHBIX
npouenyp u (pynkumii. Busyanusanus snemMeHTOB Tpadudeckoro mHTepderica sl BBOAa U
BBIBOJIA JAHHBIX, OINpEJENeHUue cocTaBa mnpoueayp ¥ (yHKuui i1 oO0pabOTKM JTaHHBIX.
OcoOeHHOCTH aIrOpUTMHU3ALMK YHUCIEHHBIX METOJOB pEIICHHUsS CUCTEM JIMHEHHBIX U
HEJIMHEHHBIX alre0pandeckux ypaBHEHU.

IIporpamMupoBanne OCHOBHBIX Npoueayp ¥ (YHKOMH [JIs1 pelleHHsi CHCTeM
YPABHEHMI 4YHCJEHHbIMM MeroAaamu. IIporpammupoBaHume mnpoueanyp pydyHOro u
AaBTOMATHU3UPOBAHHOI'O BBOJIa UCXOJHBIX AaHHbIX. OpraHuzanus 1 opopMIIEHHE TPOrPaMMHOTO
KOZAa BBIYMCIUTENIBHBIX MNPOLEAYpP [UIsl Pa3iINYHBbIX YHMCIEHHBIX MeToAoB. lcmonbp3oBaHue
CHEeUaIM3UPOBAaHHBIX OMONIMOTEK MpoUeAyp M (YHKIMM s peleHUs] CUCTEM YpaBHEHHUH B
MaTpuuHOi hopme. [IporpammupoBanue npoueayp npeacTaBleHus pe3yabTaToB.

Mopayas 6. [IporpaMMHoO-airopuTMuYecKasi peaju3alusi 4YHMCIEHHBIX MeTO/A0B
HHTErpajibHOIro U AU(P@PepeHunalIbLHOr0 UCYUCICeHUH B 3a]a4aX XUMHM H XHUMHYECKOH
TeXHOJIOTHH.

AJITOPUTMHU3ANHMA METOJ0B HHTErpajabHOro M AuddepeHunaJIbLHOr0 HCYHCICHUSA B
3aja4yax XMMHYeCKOH TeXHOJIoruM. YucieHHble MeToJbl pemeHus auddepeHanIbHbIX
yYpaBHEHHUH U uX cucteM. [Ipumepsl ncnonb30BaHus B 3a1a4aX XMMHUECKON TEXHOJIOTUH.

IIpoexTupoBanue wuHTep(eiica moJb30BATENA W AJITOPUTMHU3ALUS OCHOBHBIX
npoueayp u ¢yHknmii. BpiGop cTaHIapTHBIX KOMIIOHEHTOB TIpaduueckoro uHTepdeiica,
OOBSIBICHME BXOJHBIX M BBIXOJHBIX MEpEeMEHHBIX Tmpouenyp u GyHkuui. PazpaboTka
uHTepdeiica nosap3oBarend. OCOOCHHOCTH aNTOPUTMHU3AIMM YHCICHHBIX METOJIOB peIIeHUs
muddepeHIMATBHBIX YPaBHEHUH U UX CHCTEM.

Oco0enHocTH nporpaMMHbIX peanu3anuil 3axaun Komm wu kpaeBoil 3agaum.
[Tporpammuas peanuzanus 3agaud Komm. OTinyuTeNnbHble 0OCOOCHHOCTH QJTOPUTMHU3ALUN U
IIPOrpaMMHOMN pealn3allii KpaeBoil 3a1auu.

IIporpaMmMupoBaHHe OCHOBHBIX MNpOUEAYP M (YHKUUH [JJIsl PeLIeHUs] CHCTEM
auddepenunaabHbIx ypaBHenni. [IporpaMmmupoBanne npouenyp BBOAA UCXOAHBIX JaHHBIX.
Opranuzanus ¥ OQOpPMIIEHHE TMPOTPaMMHOIO KOJia YHUCIEHHBIX METOAOB  PpEUICHHS
TuddepeHMaIbHbIX YpaBHEHHH 1 uX cucteM. [IporpamMupoBanue mpoueayp NpeacTaBiIeHUs
pe3yJNbTaTOB Ha JKpaHE MOHUTOpa B TaOIM4YHOM W rpaduueckoil ¢opmMax M COXpaHEHUs
pe3yibTaTtoB B (aitn. MccnenoBaHue BIMSHUS HACTPOEK YMCIEHHBIX METOJOB Ha CKOPOCTh U



TOYHOCTb PEIICHUS.

IIporpaMmmMupoBaHHe  METOAOB  BBIYHCJCHHSA  ONPeENCIEHHBIX  HMHTErpaJjioB.
Brraucnenue onpenenéHHBIX MHTETPAoOB B 33Jadax XMUMHUYECKOM TexHoJoruu. OcoOeHHOCTH
MIPOrpaMMHO-AITOPUTMHUYECKON peaInu3ali YUCIEHHBIX METOJIOB BBIYMCIICHHUS ONpPEIeIEHHBIX
uHTerpasioB. [IporpaMMupoBaHre OCHOBHBIX MPOLEAYpP U (PYHKIMA BBOJA MCXOJHBIX JaHHBIX,
BBIYMCIICHUSI U IPEACTABJICHUS PE3ysbTaToB. VcciienoBaHuWe BIIMSHUS HACTPOECK YHUCIEHHBIX
METOJIOB Ha CKOPOCTh U TOYHOCTh PELICHUS.

Moayab 7. [IporpaMMHO-aJITOPUTMUYECKAS peajiM3alus YMCJIEHHbIX MeTOJ10B
onTUuMU3aUMU QyHKUMI OTHON U HECKOJBKHUX NepeMeHHbIX.

AJITOpUTMU3ALMS PelleHus 32124 ONTUMM3ANUU (PYHKUMA OHOM M HECKOJIbKHX
NMepeMeHHbIX B XMMHMYECKOH TEeXHOJOrMH. YHCIEHHbIE METOJbl ONTHUMH3ALUHN PEIICHUS
3a/1a4 OJJHOMEPHOW U MHOIOMEpPHOM ontumu3zanuu. OnpeneaceHue TUIIOB UCXOIHBIX JaHHBIX U
pe3yJIbTaTOB pacdyéra IpU ONTUMHU3ALUH. 3aJaHUE HACTPOEK JJIsl pa3JInNYHbIX METO/OB.

IIpoexTupoBanue uHTepdeiica MOJAb30BaATENS H AJTOPUTMHU3ALMUS OCHOBHBIX
npouenyp M ¢pyHkuuid. OnpenerneHue CTaHIAPTHBIX Tpa@UUECKUX 3JIEMEHTOB YIPABICHHS
MIPOrPaMMHBIM MPHIIOKEHHEM, (POPMHUPOBAHUE MEPEUHST HEOOXOAUMBIX ISl aNrOpPUTMU3AINH
nporenyp U QyHkuuid. OCOOCHHOCTH aNTOPUTMH3AINN YUCICHHBIX METOJIOB ONTHUMH3AIIH
(GyHKIUI OTHON U HECKOJBKHUX NEPEMEHHBIX.

IIporpamMupoBanne MeTOAOB ONTHMM3AUMHM (YHKUIMI OJHONW M HECKOJBKHUX
nepeMeHHbIX. [IporpammupoBanue mnpoueayp BBOJA HCXOAHBIX JaHHbIX. OpraHnuzauus u
oopmieHre NPOrpaMMHOIO KOJa YHCICHHBIX METOJOB OJHOMEPHOW M MHOTOMEPHOM
ontumuzauuu. [IporpamMMmupoBaHue mpouenyp MNpeacTaBieHus pe3ynbTaToB. MccnenoBanue
BJIUSIHUSL HACTPOEK YMCIEHHBIX METO/I0B HAa CKOPOCTDb PEILIECHUSI.

4. O0beM y4eOHOI TN CIUNTHHBI

B 3aueTHBIX B akanem.

Buapl yue6HOI paboThl €MHHLIAX yacax
O01mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 5 180
KonraktHas padora (KP): 2,3 80
Jlextuu (Jlek) 0,4 16
[Tpaktryeckue 3anstus (I13) 0,9 32
Jlaboparopusie 3ansTus (JI3) 0,9 32
CamocrositesbHas padora (CP): 2,7 100
CamocTosTenbHOE U3Y9eHUE Pa3eNioB JUCIUTUTHHEI 57 99,8
KonTtakTHas camocrosiTenbHas paboTa ’ 0,2
Buj konTpos: 3a4er / 3K3aMeH - 3aver ¢
OIICHKOM

B 3auernbix | B actpoHOM.

Bunpl yue6HOI paboThI €IMHHLIAX yacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 5 135
Konrakthas paoora (KP): 2,3 60
Jlextuu (Jlek) 0,4 12
[IpakTuueckue 3ansTus (I113) 0,9 24
JlabopatopHsie 3ansTus (J13) 0,9 24
CamocrositesibHas padora (CP): 2,7 75
CaMoCTOsITENIbHOE U3YUYEHUE PA3AETIOB TUCIUIUIMHBI 57 74,85
KonTakTHas camocrosiTenbHast paboTa ’ 0,15

Buj koHTpoJIsi: 3a4eT / IK3aMeH - 3aver ¢
OLICHKOM




AHHOTanug padoyeil mporpaMmbl IMCUUILIMHBI «MemOpanbl. MoaejJupoBanue u
npumenenue» (61.B.JIB.7.1)

1. Hean TMCHMIUIMHBI — W3YYE€HUE OCHOBHBIX IPOLECCOB pa3JesieHUs] Ha MeMOpaHax
JUISL )KUJIKUX U Ta30BBIX CHCTEM, HaXOSIIUX MPUMEHEHUE B XUMUYECKOU, (hapmalieBTHUECKOH,
HEPTEeXUMHYECKOW W OMOTEXHOJOTHYECKOM  OTpacisix MPOMBIIUICHHOCTH; OCBOCHHUE
TEOPETHYECKUX OCHOB Pa3IMYHBIX MEMOPAHHBIX MpoIieccoB (OapoMeMOpaHHBIX, TU(Y3HOHHO-
MeMOpaHHBIX, TEPMOMEMOPAHHBIX U AJIEKTPOMEMOPAHHBIX), HA OCHOBE MO3UIUI CHCTEMHOTO
aHaJIM3a M3y4eHHE OCHOBHBIX MOJXOJOB K MOJETHUPOBAHUIO OTAEIHHBIX MEMOpaHHBIX W/ WU
MHTETPUPOBAHHBIX MEMOpAHHBIX MPOIECCOB, B TOM YHMCIE C HCIOJB30BAaHHUEM IPHUKIAIHBIX
MIPOrPaMMHBIX MTAKETOB, U K MPOCKTUPOBAHUIO MEMOPAHHBIX CXEM pa3JICICHHUS.

2. B pe3yabTare H3y4eHHUs IUCHMILIMHBI 0aKaIaBp J10JKeH:

oBJIa/IeTh cieayrommumu odmenpodeccuonaibubiMu (OIIK) koMmnereHuusimm:

— CIIOCOOHOCTBIO HCII0JIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JHUCLUIUIMH B
npoecCHOHANBHOM  JAEATeTbHOCTH, MPUMEHSITh METOJbl MaTeMaTHYecKOoro aHaiu3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M AKCIIeprUMeHTanbHoro uccnenoBanus (OIIK-2);

oBJaJeTh ciaeayromumu npogdeccuonaababiMu (IIK) komnereHunsiMu:

— CIIOCOOHOCTBIO Y4acTBOBaTh B COBEPLICHCTBOBAHMM TEXHOJOTMYECKHX IIPOLIECCOB C
MO3ULMI PHEPTo- U pecypcocOepeKeHusi, MUHUMH3AIMN BO3ACHCTBUS Ha OKPYXKAIOILYIO Cpery
(TK-2);

— CIIOCOOHOCTBIO MOJIEIMPOBATH HHEPro- M pecypcocOeperaroIiue MpoIecchl B
npombinuieHroctd (I1K-16);

3uamo:

— OCHOBHBIE MPOIIECCHI pa3/IeJIeHHs] HA MeMOpaHax JUIsl )KUJKUX U Fa30BbIX CUCTEM;

— OCHOBHBIE  TEOPETUYECKHME OCHOBBl  pa3jIMYHBIX  MEMOpaHHBIX  IPOLIECCOB
(6apomeMOpaHHBIX, TP PY3MOHHO-MEMOPAHHBIX, TEPMOMEMOPAHHBIX U DJIEKTPOMEMOPAHHBIX );

— MPUHIMMBI U MOAXO0JbI K MOJEIHPOBAHUIO 3THUX IMPOLIECCOB C MO3UIUN CHUCTEMHOTO
aHamu3a;

Ymemos:

— PACCUMUTHIBATH JIBUXKYIIYIO CHJIbI M OCHOBHBIE MapaMeTpbl MPOIECCOB MEMOpPaHHOTO
pas3eneHus;

— MPOBOJUTH pacyeThl MO MoAOOpY CXeM MEMOpPAaHHOIO pa3ziefieHUus B MPOrpaMMHBIX
MakeTax;

Bnaoemuv:

— OCHOBHBIMHM TNPHHLIMIAMHM U TOAXOJAaMHM K MOJEIUPOBAHHIO OCHOBHBIX IPOLIECCOB
MeMOPaHHOTO pa3/ieeHus;

— TPOTPaMMHBIMH TaKeTaMH JUIsl PacuyeToB M MOA00pa OTAEIBHBIX MeMOpaHHBIX
anmnaparoB W/ WU UHTETPUPOBAHHBIX MEMOPAHHBIX MPOLIECCOB

— NpOrpaMMHBIMHM TaKeTaMu JJIs NPOEKTUPOBAaHHS W MoAOOpa cXeM MeMOpaHHOTo
pa3eseHusl.

3. Kparkoe coagep:xaHue TUCUMILIUHBI:

Beenenne B memOpanusle mponecchl. Knaccugpukanun. OCHOBHBIE TUIIBI MEMOpPaHHBIX

anemMeHnToB. O0nIacTy MPUMEHEHHUS:

O0630pHbII MaTepuai 0 pa3IMYHbIX MEMOPAHHBIX Mpolleccax, HaXOMAIIMX IPUMEHEHHE B
XUMHUYECKOH,  (apmaleBTHUeCKOH U OWOJIOTMYECKOM  OTpacisx  MPOMBIIUIEHHOCTH
(6apomemOpanuble, AupPy3noHHO-MeMOpaHHbIE, TEPMOMEMOPAHHbBIE U 3JIEKTPOMEMOpaHHbIE
nporiecchl). OCHOBHBIE KacCH(pUKAIMU MeMOpaH, MEMOpPaHHBIX MPOIECCOB, MAaTEPHAIOB JIJIS
nojgydeHuss MeMmOpaH. OCHOBHbBIE THIIBI MEMOpaHHBIX 3JEMEHTOB, HMX MpEUMYILECTBa U
Hegoctatku. O0IacTu MPUMEHEHUS.

BapomemOpaHHbIe TPOIIECCHI:



Knaccugpukamus OapomMeMOpaHHBIX TPOLIECCOB, HMX MABIXKymas cuwia. OCHOBHBIE
dakTophl, BIUSIONIME Ha OapoMeMOpaHHBIC MPOIECCHl: padouee HaBiIeHUE, TeMIeparypa,
THIPOAMHAMUYECKUE YCIIOBHS, KOHIEHTPAMM KOMIIOHEHTOB, JJIEKTPHYECKHE W MarHUTHBIC
O0JIsA, IPUPO/Ia U COCTaB PAaCTBOPEHHBIX BemlecTB. [lonspu3aionHble sIBJICHUS U OTIOKEHUS Ha
noBepxHoCcTH MeMmOpaHbl. OmrcaHue MporeccoB oOpaTHOro ocMoca (0/0), ynbTpaduiIbTpaliun
(y/d), mupodunbrpanmu (M/}). MeToapl onpeneneHus xapakTepucTuk MemOpaH. OCHOBHBIC
THIIOTE3Bl PA3JIENIEHUus] METOJIOM 00paTHOro ocMmoca. KanumispHo-(GuIbTpalmoHHas MOJAETb.
MonenupoBanue ¥ pacyeT  MPOIECCOB  OOpaTHOrO  ocMoca,  YibTpaduIbTpaluy,
MUKpomiIbTpanuu. OCHOBHBIE 001aCTH IPUMEHEHUSI.

Huddy3norHo-MmeMOpaHHBIE POIECCHI:

Knaccudukanus i y3noHHO-MEMOpPaHHBIX IIPOLIECCOB (razopaszeinenue,
nepBanopanus, Idaiu3, MPOoIecChl ¢ UCHOIb30BaHUEM KHUAKMX MeMOpaH). OCHOBHbBIE CXEMBbI
pabotsl anmaparoB. dakTopsl, BauUsomKe Ha A1} ()y3HOHHO-MEeMOpaHHbBIE TPOLIECCHI: MaTeprall
MeMOpaHbl, TUAPOAMHAMUKA, TEeMIIepaTyphl, COCTaB pa3feliieMoil cMecu, mpupoiaa, ¢opma u
pa3Mep MOJIEKYJ BEIIECTB B pa3zenseMoi cmecu. OCHOBHBIC THIIBI XKHUIKHUX MeMOpaH. Onrcanue
MEXaHM3MOB MPOHHIIAHUSA TPU pa3feNIeHUH Ta30B, MEPBANOpAIUU, JAUATH3E U IPOLECCOB C
UCTIOJI30BAaHUEM JKMAKHX MeMOpaH, MojenupoBanue u pacder. OCHOBHBIE 00JacTu
MPUMEHEHHUS.

DneKTpoMeMOpaHHBIE TPOIECCHI:

OcHOBHBIE aCIEKThl AJIEKTPOMEMOpaHHBIX MporeccoB. MoHOOOMEHHBIE MeMOpaHBHI.
KoncTpykumu ~ snekrpoguanu3Heix  anmapatoB.  OCHOBHBIE — mapaMeTpsl  Iporiecca
aMeKTpoananu3a, pacyer. OCHOBHbBIE 00IaCTH TPUMEHEHHUSI.

TepMomMeMOpaHHBIC TTPOIIECCHI:

[Tpouecc MeMOpaHHOHN AUCTWLUISIIMU. BrnusHue cBOWCTB Marepuasia MeMmOpaHbl Ha
nporecc pasaesieHus] (CMauyuBaeMOCTh, IOBEPXHOCTHOE HATSHKEHHE, MMOBEPXHOCTHAS DHEPTHUS
nonuMmepa). OCHOBHBIE 00JIaCTH MPUMEHEHUS.

WNuTterpupoBanHbie MEMOpaHHBIE MTpoIiecChl. MeMOpaHHbIE PEaKTOPhl U OMOPEAKTOPHI:

Knaccudukanusa. Ilpoueccel, mporekawmomue B MeMOpaHHBIX OHopeakTopax. THIIBI
MeMOpaHHBIX OHopeakTopoB. KuHeTHueckne 3aBHCHUMOCTH pocTa Ouomacchl, MPOAYKTOB U
pacxoma cyOctpata. Matemaruueckoe MojenupoBaHue U pacueT. OCHOBHblE 00JacTu
PUMEHEHHSI.

[TpoexTrpoBaHHEe MEMOPAHHBIX CXEM Pa3/IeICHuUs:

OcHoOBHBIE pPEeKUMBI pabOThl MEMOPAHHBIX MOAY/eH. OJHOMPOXOIHAS CXEMa U CXEeMa C
peunpkyisiuen. Kackannelie cxemsl. [lpumepst.

4. O0beM y4eOHOH JUCHUIJIMHBI

B 3auernsix | B akanem.
Bunel yue6HoI paboThl €UHULIAX yacax
O0mas TpyA0eMKOCTh JMCIUILJIMHBI 10 Y4eOHOMY ILIAHY 3 108
Konrakrhas pa6ora (KP): 1,2 48
Jlextuu (Jlek) 0,4 16
[Tpaktryeckue 3anstus (I13) 0,4 16
JlaGopartopusie 3ansaTus (JI3) 0,4 16
CamocrosiTesannas pa6ora (CP): 1,8 60
CamocTosTeIbHOC H3YUYCHHUE PA3/ICTIOB TUCIIUTLUIMHBI 1,8 59.8
KoHTakTHas camocTosiTenbHas paboTa 0.2
Buja koHTpoOJIsi: 3a4eT / IK3aMeH - 3auer
B 3auernsix | B actpon.
Bunsl yueOHoI paboThI eIMHUIaxX qacax
OO0masi Tpy/10eMKOCTh JHCIHUILIMHBI 10 Y4eOHOMY ILIAHY 3 108




KonrtaktHas padora (KP): 1,2 81
Jlexumu (Jlek) 0,4 12
[Ipaktuueckue 3ansarus (113) 0,4 12
JlaGopaTopHsbie padoTsI (JIP) 0,4 12
CamocrositesbHas padora (CP): 1,8 45
CamocTosiTeIbHOE U3YUYCHHE Pa3JIeTIOB JUCIIUILIMHBI 1,8 44.85
KoHrtakTHas camoctosTenbHas pabora 0.15
Buj koHTpoOJIsi: 3a4eT / IK3aMeH - 3auer

AHHOTaN U padoyeil MPporpaMMsl JUCHUILIMHBI «MaTeMaTu4eckoe Moie TMPOBAHUE U
METO/IbI CHHTE3a THOKUX XUMHYecKuX npoussoacTs» (b1.B.J1B.7.2)

1. ]_le.]]l/l AUCHUILVIMHBI — HAY4YUTb CTYACHTOB TCOPCTHYECCKHM OCHOBaM COCTaBJICHHA
MATEMAaTHYICCKUX MOI[GJIGIZ THOKHUX XUMHYSCKUX MMPOU3BOACTB KaK CJIOXKHBIX HCPAPXHUICCKUX
CUCTEM C HCIIOJIB30BaAHUECM MCTOJOB JCKOMIIO3UMIIMH Ha OTACIBbHBIC IIOACHCTCMBI, 6J'IOKI/I,
MOAYJIW MW THPAKTHYCCKHM HAaBBIKaAM HCIIOJb30BAHUA MATCMATHUYCCKUX MOILGJIefl XHUMUKO-
TCXHOJIOTHYCCKUX ITPOUCCCOB U CHUCTEM JIA HCCICOOBAHUA ITOBCACHMUA 00BEeKTa B Pa3JINIHBbIX
YCII0BUAX  BCACHHA IPOLCCCOB U Q)YHKHI/IOHI/IpOBaHI/ISI TUOKUX ABTOMAaTU3WPOBAHHBIX
IMPOU3BOJACTBCHHLIX CUCTEM C MCIIOJIb30BAHHUEM CPCCTB KOMHBIOTCPHOﬁ TCXHHKU.

2. B pe3yabrare wu3ydyeHMs [AUCHUILVIMHBI O0y4YalIIMiici MO mporpamMmme
0akajiaBpuaTa J10JI/KeH:

o0sagars ciaeaywmumu odmenpodeccnonanbabiMu (OIIK) komnereHuuamMn:

— CIIOCOOHOCTBIO HCII0JIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCLUIUIMH B
npo(eCCHOHANIBHOM ~ AEATEIbHOCTH, MPUMEHSITh METOJAbl MaTeMaTU4YecKOoro aHajiu3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M IKCIepUMEHTanbHOro uccienoBanus (OITK-2);

npopeccuonanbHbiMu (ITK) koMmnerenuusimu:

— CHOCOOHOCTBIO y4acTBOBaTh B COBEPIIEHCTBOBAHMHU TEXHOJIOTMYECKHMX IPOLIECCOB C
MO3UILIMI 3HEPro- U pecypcocOepekeHrsl, MUHUMU3alluU BO3/IEHCTBHSI HAa OKPYXKAIOIIYIO Cpeay
(IIK-2);

— CHoCOOHOCTBIO MOJIEIMPOBAaTh JHEPro- M pecypcocOeperaronye IMpoLecchl B
npomeinuieHHoctd (ITK-16);

3namp:

- OCHOBHBIE TOHSATUS U OIpeAeJeHHs B OO0JIACTH CO3/1aHUs THOKMX aBTOMAaTHU3UPOBAHHBIX
MIPOU3BOJICTBEHHBIX CHCTEM B XUMHYECKOM TEXHOJIOTMU (MOHATHUS TEXHOJIOTMYECKOro |
anmapaTypHOro MOAyns, OJoKa, TEXHOJOTMYECKOHM W OpraHU3allMOHHON CTPYKTYp THOKUX
XUMHUKO-TEXHOJIOTHYECKUX CUCTEM);

- MOJIEJI OCHOBHBIX M BCIIOMOTATEIbHBIX ONEpaluii U CTaUi B alapaTypHbIX MOIYIISIX
MEPUOJUYECKOTO AEHCTBUS;

- CIOCOOBI OpraHM3aIMK BBITYCKA MHOTOACCOPTUMEHTHON XWMHUYECKOW MPOAYKIIMHM Ha
o0opynoBanuu copmenieHHoi u ruOkoit XTC (mocnenoBarenbHO, HUKINYECKH, TPYIIaMH );

- MOJIEJIM UHIUBUIYATbHBIX, COBMEIICHHBIX U THOKUX XUMHUKO-TEXHOJIOTUYECKUX CHCTEM
C pa3IMYHBIMU CIIOCOOAMU OpTraHU3aIMH BBIITYCKAa MHOTOACCOPTUMEHTHOM MPOIYKIIMH U MOJIETH
pasMelleHusT MPOAYKTOB JOMOJHUTENIBHOTO acCOPTUMEHTa Ha O00OpYIOBaHMM JIeHCTBYrOIEH
XTC,

- OCHOBHBIE METOJbl W aJITOPUTMbI pEIICHHs 3aJa4 CHUHTE3a  WHAWBUIYAJIbHBIX,
COBMENIEHHBIX U THOKUX XUMHUKO-TEXHOJIOTHYECKUX CHUCTEM B JICTEPMUHHPOBAHHBIX YCIOBHSIX;

- OCHOBHBIE METOJbl KJIACCU(PUKALUKA AaCCOPTHUMEHTa TPOAYKIIMA HA TPYIIbI
COBMECTHOT'O BBIITYCKa HAa THOKON XMMHUKO-TEXHOJIIOTUYECKOM crucTeMe.

Ymemos:



- INPOBOAMUTH pPacyeTbl 10 MOJACIUPOBAHUIO THUIIOBBIX IIPOLIECCOB B alIapaTypHbIX
MOIYJIIX IIEPUOAUYECKOTO NECHCTBHS;

- CTpOWTb BpEMEHHBIC JUarpaMMbl (YHKIIMOHHUPOBAHMS AamMapaTypHBIX MOJYJEH,
0JIOKOB, MHIMBHUYaJbHbIX, COBMEILEHHBIX M I'MOKHX XMMHUKO-TEXHOJIOI'MYECKHX CHUCTEM IpHU
Pa3IMYHBIX CrIOc0o0axX HapaOOTKHU MPOTYKTOB aCCOPTUMEHTA;

- pelaTh TUIOBBIC 331a4U MOJCIUPOBAHUSA U CUHTE3a NHIUBUIYAIbHbBIX, COBMEIEHHBIX
U THOKMX XMMHKO-TEXHOJIOTMYECKHX CHCTEM B JCTEPMUHUPOBAHHBIX YCIOBHUAX M Pa3MEIICHUS
JIONIOJIHUTEIBHOIO aCCOPTHUMEHTa Ha OOOPYAOBAaHMM CHHTE3MPOBAHHOM WM JIeHCTBYrOIIEH
XTC;

- NPOBOAMTH KJIACCU(DUKALMIO TNPOAYKTOB aCCOPTUMEHTa Ha BO3MOKHBIE TI'PYIIIIbI
COBMECTHOT'O BBIITYCKa C UCIIOJIb30BAHUEM TEOPETUKO-MHOKECTBEHHBIX U MAaTPUYHBIX METOJIOB.

Bnaoemu:

- HaBBIKAMHU UCTIOJIB30BaHUS OJI0YHO-MOAYIIBHOTO MOAX0/a K (POPMUPOBAHUIO MPUHIIUITHAIBHBIX
CTPYKTYp MHAMBUYAJIbHBIX, COBMEILIEHHBIX U THOKMX XUMHUKO-TEXHOJIOTHYECKUX CUCTEM;

- HABBIKAMU HCIIOJIb30BAHUS CIHEIHMAIM3UPOBAHHOTO IMPOrPAMMHOTO OOeCHeueHHs JUist
peleHus 3a7a4 MOJICIMPOBAHUS U CUHTE3a MHAWBUIYAJIbHBIX, COBMEIEHHbBIX, TMOKUX XMMHUKO-
TEXHOJIOTMYECKUX CUCTEM M DPa3MELIECHUs IPOLYKTOB JONOJHHUTEIBHOIO ACCOPTUMEHTA JUIS
JNEUCTBYIOIUX, PEKOHCTPYHPYEMBIX M MOACPHUZUPYEMBIX MPEANPUATHI MaTOTOHHAKHON
XUMUYECKON U CMEXHBIX OTPACIEH IPOMBIIUIEHHOCTH.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

Beenenmne. Kparkuil ucropuyeckuil ouepK pa3BUTHUS OTEUECTBEHHBIX M 3apyOeKHBIX
rMOKHMX aBTOMATHU3UPOBaHHBIX Mpon3BoAcTBeHHbIX cucteM (I'AIIC) B XuMHUECKOH U CMEXHOMN
OTpaciiAX IPOMBIIIIEHHOCTH: UX OCOOEHHOCTH M 00sacTu npuMeHeHus. Llenu u 3amaum Kypca.
OcHOBHBIE TIOHATHUS U ONIPENECTICHUS.

Mopayas 1. IlToaxoab! K CO31aHUI0 THOKUX XMMHYECKHX NPOU3BO/JICTB

Cnoco0bl  opranm3anMm THOKHX XMMHYECKHX MPOM3BOACTB: IEPUOIUYECKHE,
nonyHenpepbiBHble.  Kiaccupukanuss — XMMHKO-TEXHOJIOrMYecKux — cucreM. Cneuuduxa
NEPUOANYECKUX IPOLIECCOB, MX OTIMYMA OT HenpepblBHBIX. [loHATHE TeXHOIOrM4ecKon
OTIepallfK, TEXHOJIOTHYECKON cTaauu, Moayis, 0moka, XTC. MHOroacCOpTUMEHTHBIE XUMHUKO-
TEXHOJIOTUYECKUE CUCTEMbI: MHIUBU1yaJIbHbIE, COBMEILICHHbIE, THOKUE.

TunoBasi crpykrypa I'AIIC B xuMmnuyeckoil TexHOJIOTHMH. OCHOBHBIE IOJICUCTEMBI
['AIIC: XUMUKO-TE€XHOJIOTHYECKas, TPAHCIOPTHAs, CKJIa/ICKas, MH()OPMAIIMOHHO-YIIPABIISAIOLIAsL.
MonynbHbIN NpUHIUT OpraHu3anuu annapatypHoro ogpopmienus IAIIC.

Mopyas 2. Teopermyeckue OCHOBbI MOACJHPOBAHUS TMOKHX XMMHYECKHX
MPOM3BOACTB MOAYJBHOI0 THIIA

I'mokas XTC kak 00beKT MoAeMpPOBaHuA. BHibl MaTeMaTHYECKUX MOJENEH, METOIbI
MOJICJINPOBAHUsl JTUCKPETHO-HENPEPBIBHBIX CUCTEM. lepapxuueckass CTpykTypa Mojenen
ruokoit XTC.

MogaeanpoBanie THIOBBIX ONepaluii H  OJHOCTAAMHMHBIX NEPHOAMYECKHX
NMPOLECCOB, PeaJN3yeMbIX B €MKOCTHOM o0opyaoBaHMH. OCHOBHBIE U BCIIOMOTaTEIbHBIE
TEXHOJIOTMYECKHUE ornepanuu. Mojenn BCIOMOTraTeNbHBIX ONEpaliii B anmapaTypHbIX MOIYJIAX
MIEPUOJUYECKOr0 JCHCTBUA: 3arpy3Kd U BBIIPY3KHM PEAarcHTOB M IEPEMEILECHHS PEaKLIMOHHON
Macchl. MoaenupoBaHue ornepanuii HarpeBaHus (OXJIaKI€HUs) IPU MOCTOSTHHOW M MTEPEeMEHHOM
TEeMIIepaType TEIUIOHOCUTENA. MoaenupoBaHue IMPOLECCOB IMEPEMEIINBAHUSA B T'OMOIEHHBIX
cpenax. Moiean XUMHUYECKUX PEaKIHil C NCIIOJIb30BaHUEM ypaBHEHUHN (popManbHON KUHETUKU U
TEIJIOBBIX ITPOLIECCOB B IEPUOAUYECKUX PEAKTOPAX.

MogaeanpoBanue  OJHOCTAAMIHBIX XHMHKO-TEXHOJOTHYECKMX IIPOLECCOB B
annmapaTypHbIX MOAYJSIX NMEPHOAUYECKOro NAelicTBHS B MHIUBHAYAJbHBIX, COBMEIICHHbBIX
u ruokux XTC. 3agaya 0 Ha3HAYEHUM TEXHOJOTMYECKHMX CTaAud M HX almaparypHOTo
oopmIIeHHs ¢ y4eTOM Creln(UKU CO3/IaHUsI COBMEIIEHHBIX THOKUX XUMHUECKUX MTPOU3BO/ICTB.
Meronsl COBMENIEHUS XMUMHUKO-TEXHOJOTHUYECKHX IporeccoB. POpMHpOBaHHE COCTaBOB
TUINOBBIX TEXHOJIOTMUECKUX M aNlapaTypHBIX MOJyJel JUIsL  pealu3aly  BBIITYCKa



MHOT'0aCCOPTUMEHTHOM mpoaykuuu. OnpeneneHrue JIUTETbHOCTEN TEXHOJIOTMUYECKUX IUKIIOB U
IIOCTPOEHNE BPEMEHHBIX AuarpaMM. Pacuersl pa3MepoB OCHOBHOIO M BCIIOMOIaTeIbHOIO
0o0opy/ioBaHUsI B anmapaTypHbIX MOAYJISIX M BHIOOp 0OIEro oO0OpYyIOBaHUS IS peaTu3aIiuu
TEXHOJIOTMYECKUX CTaIuM.

Moaxoawl, Meroabl W MoAeaH (opMHuPOBaHHSA OJ0YHO-MOAYJBHBIX CTPYKTYP
ruokux XTC. Metonsl  GopMHpOBaHMS  aNmapaTypHO-TEXHOJOTHYECKUX  OJIOKOB,
dbopmupoBanus NpUHIHMHAATBHBIX CTPYKTYp XTC. OcoOEHHOCTH OpraHu3aluy B3auMOCHCTBHS
0JIOKOB.

Moayas 3. MartemaTu4eckoe MoJeJIMPOBAHNE MHAUBUAYAJIbHbIX, COBMEIIEHHBIX U
rH0OKNUX XMMHYECKUX POU3BO/ICTB.

MaremaTu4eckre MOCTAHOBKY 32/1a4 pacyeTa WHIMBUAYAJIbHBIX, COBMEIIEHHBIX U
rHOKHX CXeM: ompeneneHue pasmepoB  obopymoBanus XTC 3amaHHOW CTPYKTYPBHI,
UCCJIEI0BAaHUE TEXHOJOTH4YecKux CTpyKTyp XTC, COOTHOIIEHUS AJisi pacdera COIIACYIOIIUX
emkoctel B XTC 65104HO-MOAYILHOTO THUIIA.

OmnpenesieHne BpeMeHHM BBIMMYCKA MHOI0ACCOPTUMETHOW NPOAYKUMH TNPH
PA3JIMYHBIX CHoco0ax HapadOTKH aCCOPTHMEHTA: i1 CXEM, COCTOSIIMX W3 annaparoB
MEPUOIUYECKOr0 JICUCTBUSL C HEMOCPEACTBEEHHBIM B3aUMOACHCTBUEM CTAIUM; IS CTPYKTYP C
napajuyieJIbHBIMU anmnapataMM Ha CTaAusaX; s CXEM C MPOMEKYTOUYHBIMU COTJIACYHOUIUMU
E€MKOCTSIMH.

Moayanb 4. CuHTe3 HHAMBHAYAJIbHBIX H THOKMX XHMHMKO-TEXHOJOTMYECKUX CHCTEM
B YCJIOBUSIX NOJIHO¥ onpeae/ieHHOCTH HHGopMaun

CTpYKTYpHBIH U CTPYKTYpHO-napaMerpudeckuii cuute3. OO000IICHHBIN MOAXOA K
cUHTE3y MHOTOAaccOpTUMEHTHBIX X TC: OCHOBHBIE ATAIlbl, 3a/1a4H, PE3yJIbTATHI.

IlocTaHOBKH 32124 CHHTE3a HHAMBHAYAJIbHOH XMMHKO-TE€XHOJOTHYeCKON CHCTEMbI
KaK 3aJlad ONTHMH3alMM, BKJIIOYAIONIEH ammapaThl MEePUOJAMYECKOr0 M TMOJYHETPEPHIBHOTO
JIEMCTBUS U COTJIACYIOLME E€MKOCTH, IPU OFPAHMYEHUH Ha CPOK BBIMYCKa.

IlocTaHoBKM 3a/a4 CHHTEe3a KBAa3UONTHUMAJBHBIX CTPYKTYP COBMEIEHHBIX M
THOKHX XHMMKO-TEXHOJOTHYEeCKUX CHCTEeM: KPUTEpPUM ONTHUMHU3ALHUHU, OTPaHUYCHHUS.
AJNTOPUTMBI pelIeHust 3aJad CTPyKTypHOro cuHTe3a XTC ¢ cormacyromumu EMKOCTSIMH U
napajieIbHbIMU annapaTaMmH.

Cunte3 rudkux XTC npu BbInycke accopruMeHTa rpynnamu. [locranoBku 3amay
KJIacCU(UKALMKU aCCOPTHMEHTAa Ha TPYIIbI BBIMYCKA U METOJbl WX PEHICHHS: TEOPETUKO-
MHOXECTBEHHBIN, MaTpuuHblii. (CeTeBble MOJEIM BBITYCKA aCCOPTHMEHTA TpylmnamMud U
dbopMupoBaHHE OTpaHMUYEHUI Ha CPOK BBHIMYCKa MPOAYKTOB Tpymmamu. [loctaHoBku 3amadu
cunTte3a TuOkux XTC mpu BIMyCKE aCCOPTUMEHTA T'PYIIIIaMU IMOCTOSTHHOTO COCTaBa Kak 3ajia4y
ONTUMU3ALIHH.

IlocTanoBka 3agauu pa3MellleHHs] BbINMYCKAa JOMOJHUTEIbHOI0 ACCOPTHMEHTA Ha
ob6opynoBanuu aeiictytomieit XTC u anropuT™Msl ee perieHusl.

Moayabs 5. Metoabl M ajJropuTMbl pellieHHsl 3a4a4 MO/JeJUPOBAHUS M CHHTe3a
THOKHUX XHUMHKO-TEXHOJIOTHYECKUX CHCTEM

MeToabl CHHTE3A CJI0KHBIX XUMHKO-TEXHOJOTMYECKUX CUCTEM: JIEKOMITO3UITMOHHBIMN,
ABPUCTUYECKUM, IBOJFOLMOHHBIN.

AJITOPUTMBI pellleHHs] JTUCKPeTHO-HeNMpPepPbIBHbIX HEJUHEHHBbIX 3aJa4y CHHTe3a
rudkux XTC: meroa nmoiHoro nepedopa, METOIbI TIOKATHHOTO TTOKUCKA.

4.00beM yueOHOi T CHUIJIMHBI

B 3aueTHEBIX B akanem.

Bunst yae6Hoi paboTh eIMHHIIAX qacax
O01asi TPY10eMKOCTh THCIHUILJIMHBI 10 YYeOHOMY IJIAHY 3 108
Kounraktrhas patora (KP): 1,2 48

Jlexumu (Jlek) 0,4 16




[Tpaxtrueckue 3ausarus (113) 0,4 16

JlabopatopHsie 3anstus (J13) 0,4 16
CamocrositesbHas padora (CP): 1,8 60
CaMOCTOSTeIbHOE N3YUCHUE PA3/ICTIOB TUCITUTUIMHEI 1,8 59,8
KoHrtakTHas camoctosTenbHas pabora 0,2
Buj koHTpos: 3a4eT / IK3aMeH - 3auer

B 3auetnbix | B actpoHom.

Bunpl yaeOHoI paboThI eAMHULIAX qacax
O0masi Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IIAHY 3 81
Konrakthas padora (KP): 1,2 36
Jlexuunu (Jlek) 0,4 12
[Tpaktrueckue 3ansatus (113) 0,4 12
Jlaboparopusie 3ausatus (J13) 0,4 12
CamocrositesbHas padora (CP): 1,8 45
CaMocTosTeIbHOE N3YUEHUE PA3ACNIOB IUCIUTIIHHBI 1,8 44,85
KonTaktHas camocrositensHas pabora 0,15
Bua koHTpOJIA: 3a4ueT / IK3aMeH - 3ager

AHHOTANUsA padoyeid MPoOrpamMMbl JTUCHUILIHHBI
«IIpouecchl 1 annaparsl 1Jid noaydenust aporenein» (b1.B./1B.7.3)

1. leab0 AUCHUIJIMHBI SIBIISIETCS W3yYE€HHWE OCHOBHBIX IIPOLIECCOB W ammapaToB st
MOJIy4EHUsl a’poresnieil pa3InyHOro THUIA U COCTaBa, & TaKKE KOMIO3MUIIMM Ha MX OCHOBE,
KOTOpbIE MOTYT OBITh  HCHOJB30BaHBl BO MHOTHX  OTpPAcCisiX COBPEMEHHOMU
MIPOMBIIIIICHHOCTH.

2. B pe3yabTare M3y4YeHUsl AUCHHUILUIMHBI 00yYAIONIUICS MO MporpaMMe fakajaBpuara
A0JKeH 00J1a1aTh cienyomumu odmenpodeccuonansubivu (OIK) komneTeHIusIMHU:
—CITOCOOHOCTBIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IHCIMIUIMH B

npoecCHOHANBFHOM  AEATeTbHOCTH, MPUMEHSITh METOJbl MaTeMaTHYecKOro aHaliu3a |
MO/JICITMPOBAHHUS, TECOPETUIECKOTO M IKCIIEpUMeHTaIbHOTO rccienoanus (OIMK-2);
npodeccuonanbubiMu (IIK) komnerenuusimm:

—CIIOCOOHOCTBIO YYacTBOBATh B COBEPIICHCTBOBAHWU TEXHOJOTHUECKUX MPOIECCOB C
TIO3UIMI PHEPro- M PecypcocOeperkeH s, MUHUMH3AINH BO3/ICHCTBUS Ha OKPYKAIOIIYIO CPEIy
(IIK-2);

—CIIOCOOHOCTBIO  MOJICIUPOBAaTh JHEPro- M pecypcocOeperaroniye Mpouecchl B
npombinuieHroctd (ITK-16);
3namo:

— OCHOBHBIC THIIbI, XapPAKTEPUCTUKH U CBOMCTBA a’poreliei, a Takke aHATUTHYCCKHE METOIbI
UX MCCIICIOBAHNUS;

— CBOICTBa CBEPXKPUTUYCCKUX (DIFOUIOB M 00JACTH X TPUMCHCHUS,

— OCHOBHBIE MPOIECCHI U aINapaThl IS MPOBEACHHS MPOIIECCa CBEPXKPUTUICCKON CYIIIKH;

— OCHOBBI IIPOIIECCOB MOJTYYESHHUS adpOrelieii pa3IMuHOrO THIIA U COCTaBa,;

— OCHOBBI TIPOIIECCOB TIIOJYYEHHUS KOMIIO3MIIMH Ha OCHOBE a’poreliel W aHAINTHYECKHE
METOJIbI MX MCCIICIOBAHNUS,

— OCHOBHBIC TIPOIIECCHI W Aamlmaparbl Ui MPOBEACHHS TPOIECCa CBEPXKPUTHUYCCKOM
azcopOuuu.

Ymemo:

— BBIOMpATh MapaMETPhbl MPOBEACHUS MPOILECCOB MOMYUYCHHS a’poresiel pa3IMYyHOrO THIA U
COCTaBa;



— HCHOJIb30BATb COBPCMCHHBIC AHAJIMTUYCCKUC MCTOAbI [JIsI HCCICIOBAHUSA CBOIICTB H
XapaKTEPUCTUK a’poresen;

— BbIOMpaTh OO0OpYIAOBaHME W TMapaMeTpbl ero paboThl Juid TPOBEIEHHsS Mpolecca
CBEPXKPUTHUYECKOH CYILKH;

— BbIOMpaTh NApaMEeTpbl IPOBEAEHUS IMPOLECCOB TOIYYEHUS] KOMIIO3ULUNH Ha OCHOBE
asporerneu;

— BBIOMpaTh 00OpyAOBaHHWE U MapaMeTpbl ero padoThl [ TPOBEACHHS Ipoliecca
CBEPXKPUTHUYECCKOU aJcOPOLIHH.
Bnaoemu:

— OCHOBaMH TIPOIIECCOB TMOJIYYEHHUS aj’porejied pa3jIM4yHOro TUMAa W COCTaBa, a TaKkKe
KOMIIO3HUIIMY HA UX OCHOBE,

— COBPEMEHHBIMH AHAJIUTUYECKMMH METOJIaMH HCCJIEJOBAHMUS CBOWCTB W XapaKTEPUCTHK
asporeneu;

— COBPEMEHHBIMHM 3HAaHMSMHU B OOJACTH CBEPXKPUTUYECKUX (IIOMIOB U COBPEMEHHBIX
arrapaToB IS MTOJIYYEHUs adporesie 1 KOMIIO3UIMI Ha X OCHOBE.

3. KpaTkoe coep:kaHue ¥ CHUIIAHBI
1. Asporesn. OcHOBHbIe TepMHUHBI M ompeaeneHusi. OnpenesneHue MOHATHS «adPOreiby.
OcHoBHbIe THITBI a3poreneil. Heopranuueckue asporenu. Oprannueckue asporenu. I'ubpuansie
asporenu. OOIAaCTH MPUMEHEHHsSI adporesiell B COBPEMEHHOW IMPOMBIIIIICHHOCTH. A3POTelil KaKk
U30JIAUOHHbIe MaTepuasibl. COpOeHTBI Ha OCHOBE a’poresiei. Al’poreiu B KauecTBE CHCTEM
JIOCTaBKM JIEKapcTB. Asporenu Juisl MCIONb30BaHUS B MeauuuHe. [lpyrue obnactu
UCIONB30BaHus  asporened. Ilpumepel Hcmonb3oBaHUS  a’porencii B COBPEMEHHOMN
IIPOMBILIEHHOCTH.
2. CBepxKpHTHYECKOE COCTOSIHHE BelmecrBa. YTo Takoe CBEPXKPUTUYECKOE COCTOSHUE
BeniectBa. daszoBbie quarpammel. Kputnueckas touka. CBONCTBA CBEPXKPUTUUYECKUX (ITFOUIOB.
BemecTtBa, mnpuMmeHsieMble B KaueCTBE CBEPXKPUTHMYECKMX pacTtBopuTened. I[Ipumepst
HCITOJIb30BaHUS CBEPXKPUTHUYECKUX ¢baroun0B. CepxkpuTHueckas AKCTpaKIus,
CBEPXKpUTHYECKasi XpoMaTorpadusi, CBEpXKpUTHUYECKAsl CYIIIKa U afCOPOLIHsL.
3. Ilpomecc cBepxkpuTuyeckoid cymku. Tepmunbl u omnpenencHus. OCHOBHBIE CTaJUH
Ipouecca CBEpXKpUTHUECKOW cymiku. ITapamerpsl mpoBeneHMs mpolecca CBEPXKPUTHUECKOMN
CyWIKU. Armmaparbl Ui HpPOBEAEHMsI Ipolecca CBEPXKPUTHYECKOW cymiku. lIpomsblnuieHHoe
000pyI0BaHUE JUIS MTOJTYYSHHSI adporeieit.
4. Tlpouecchl MoJy4eHUs] aj’poreiieil pasjJM4YHOro TUma M cocrasa. [Iponeccsl nmomyueHus
HEOPraHMYECKUX a’porejed Ha OCHOBE METAUIOB U HX OKCHIOB. 30JIb-T€llb TEXHOJOTHS.
[Tpouecchl mosyyeHus: a3poresieil Ha OCHOBE IOJIMCAaxapuJoB (albrUHATHI, XUTO3aH, Kpaxmal,
nektuH). [Iporeccsl momy4deHus asporeneil Ha OCHOBE 0€IKOB (MOJIOUHBIHM, SUYHBIN, MIETKOBBIN
u Ap.). Paznuunbie criocoObl MpoBeIeHUs CTaJANU rejieo0pa3oBaHus B X0JI€ Ipolecca MOIyYeHHs
asporeneii. CrocoObl  MpOBeACHUs  CTaAMM  3aMeHbl  pactBopuTens. CoBpeMeHHbIE
AQHAJIMTUYECKHE METO/IbI UCCIIEIOBAHNS CBOMCTB M XapaKTEPUCTHK a3porese.
5. Tlpoumecchl moJy4eHUs] KOMIO3ULIMI Ha ocHoBe ajporeneil. CrnocoObl BHEIPEHUS
pa3IMYHBIX BELECTB B asporenu. BHeapeHue BelecTB Ha cTaauu reieodpazoBanus. Buenpenue
BEUIECTB Ha CTaJAMM 3aMEHbl pPACTBOpUTENS. BHenpeHue BEImEcTB ¢ HUCIOJIb30BAHUEM
CBepXKpuTHieckoi ancopbuuu. TpeboBaHus, NMpeabsABIsieMble K BEIIECTBAM, KOTOpPhIE MOTYT
OBITh MCIOJB30BAHBI Ui CBEPXKPUTHUECKOM aacopOuuu. DakTopsl, BIUSIONINE HA BEIUYHHY
MacCOBOM 3arpy3KH BEILIECTB B a3poresib. AMOpQH3aus aKTUBHBIX BEIIECTB C UCIOIb30BAaHUEM
CBEpXKpUTHUECKOH ancopbumuu. CoBpeMeHHBbIE METOAbl AHAIUTHYECKUX HCCIeIOBaHUN
KOMITO3MIIMM Ha OCHOBE a’porenei. IIpumepsl M HCIOIB30BaHMS KOMIIO3WLHWKA HAa OCHOBE
asporeneu.

4. O0beM y4eOHOH TUCHHIIINHBI



B 3aueTHEBIX B akanem.

Bunsl yueOHoI paboThI eAMHMLIAX qacax
O0masi Tpy10eMKOCTh JIMCIUILIHHBI 110 Y4eOHOMY ILIAHY 3 108
Konrakthas pa6ora (KP): 1,2 48
Jlexumu (Jlek) 0,4 16
[Tpaktuueckue 3ansatus (I13) 0,4 16
Jlaboparopusie 3ausatus (J13) 0,4 16
CamocrositesibHas pa6ora (CP): 1,8 60
CamocTosTeNnbHOE U3YUYeHUE Pa3esioB JUCIUIUIHHEI 1,8 59,8
KoHrtakTHas camoctosTenbHas pabora 0,2
Buj koHTpoOJIsi: 3a4eT / IK3aMeH - 3auer

B 3auernbix | B actpoHOM.

Bunpl yue6HOM paboTh eIUHNIAaX gacax
O01mas Tpy10eMKOCTb IMCUMILUIMHBI 10 Y4e0HOMY IJIAHY 3 81
Konrakrhasi padora (KP): 1,2 36
Jlexuunu (Jlek) 0,4 12
[IpakTuueckue 3ansatus (113) 0,4 12
Jlabopatopubie 3anstus (J13) 0,4 12
CamocrositeabHas padora (CP): 1,8 45
CaMocCTOsTeIbHOE N3YUCHUE PA3/IeTIOB TUCIUTUIMHBI 1,8 44,85
KonTaktHas camocrositennbHas pabora 0,15
Bua koHTpOJIsA: 3aUeT / IK3aMeH - 3ader

AHHOTaNuUs padoyeil NPOorpaMMbl IUCHUIIMHBI «['eTeporeHHbIil KaTAAN3 U
KartajauTHyeckue npouecchn» (51.B./1B.8.1)

1. Hesn (McUUNIMHBI — HAYYUTH CTYCHTOB TOHUMATh (DU3HKO-XUMHUYECKYIO CYIIIHOCTb
byHIaMEHTAIBHBIX OCHOB pa3MUYHBIX TEOPUM KaTajau3a, METOJOJIOTMH  HalpaBJIEHHOTO
noxdopa W TPUTOTOBJICHMSI KATalIM3aTOPOB, METOJaM  OMpeAeNieHUs KaTaTuTUYeCKOu
AKTUBHOCTH, METOJAM UCCIEIOBAHMS KATAIUTUYECKUX MPOLIECCOB U TOCTPOCHUS X MOJEIEH.

2. B pe3yabTaTe M3y4eHUus1 AMCHMUILINHBI 0aKAJIaBP H0JIKEH:

oBJIafeTh ciaeayrmmumu npogpeccuoHanbHbiMu (IIK) komnereHuusiMu:

— CIIOCOOHOCTBIO Y4acTBOBaTh B COBEPIICHCTBOBAHMM TEXHOJOTHYECKUX IMPOIIECCOB C
MO3UIUI DHEPTO- U pecypcocOepeKeHusl, MUHUMH3AIMH BO3JACUCTBUS Ha OKPYXKAIOIIYIO Cpely
(IIK-2);

— CIIOCOOHOCTBIO TPUMEHSATH COBPEMEHHBIE METOJbl MCCIEAOBAHUS TEXHOJOTHYECKHX
MpOLIECCOB W NPHUPOAHBIX Cpel, MCHOJIb30BaTh KOMIIBIOTEPHBIE CpPEJICTBA B HAy4HO-
uccienosareabekoit padore (I1K-14);

— CIIOCOOHOCTBIO MOJIEIHPOBATh HHEPTO-
npombitiearocty ([TK-16);

3namu:

- OCHOBHBIE TI0JIOKEHUSI TEOPU TETEPOreHHOT0 KaTaan3a,

- 3aKOHOMEPHOCTH TIPOTECKAaHUs KATATMUTHYECKHUX U aJCOPOIMOHHBIX IMPOIECCOB B
CHCTEMax Ia3-TBEpPIO0E, KUIAKOCTb-TBEPIOE,

- METOJIbl TMOCTPOCHMS KHHETHYECKHX MOJENEeH XHWMHYECKHX pPEaklui, MoJenen
a7copOLMOHHBIX MPOIIECCOB HA TETEPOTEHHBIX KaTaau3aTopax,

- METOJIbI PEIIeHUs] YPaBHEHUN KMHETHKU XUMHUYECKUX PEAKIUH ¥ MOJelell TMHAMUKA
afcopOLMK HA DPHEPTeTUYECKU OJHOPOJIHBIX U HEOJHOPOIHBIX TMOBEPXHOCTSIX TETEPOTEHHBIX
KaTaJInu3aTopoB,

U pecypcocOeperamnye MpomIecch B



- METOJIbl IIOCTPOECHUS U PELICHHs] YPAaBHEHUN MOJENIM 3€pHa KaTajau3aTopa U pacuera
bakTopoB 3P (HEKTUBHOCTH €r0 PabOTHI,

- Hay4YHbIE OCHOBBI 110100pa U MPUTOTOBJICHUS KaTaJIM3aTOPOB,

- METO/Ibl U3MEPEHUS KATAIUTUYECKON aKTUBHOCTH,

- (U3MKO-XMMHYECKHE CBOWCTBA KaTaJM3aTOPOB-METAJUIOB, MOJIYHNPOBOJHUKOB U
JUAJIEKTPUKOB U IPUPOY UX KATATUTUYECKON aKTUBHOCTH,

- OCHOBHBIE KPYNMHOTOHHQ)XHbIE€ IPOM3BOACTBA U IPOMBIIUICHHBIE KaTalIU3aTOPbI
nepepadoTku HePTH | raza.

Ymemos:

- OlpeneNaTh (PU3NKO-XUMHUECKHE CBOWCTBA IeTEPOreHHBIX KAaTaIU3aTOPOB U OCHOBHbBIE
XapaKTEpUCTUKU UX aKTHBHOMN MOBEPXHOCTH,

- OIIPEAEIATh KaTAIUTHYECKYI0 AKTUBHOCTh FE€TEPOr€HHBIX KATaJIM3aTOPOB,

- OCYILECTBIISATh HAINPABJICHHBIN MMOJ0OP KAaTaIM3aTOPOB U MPOBEACHUS KOHKPETHBIX
XUMUYECKUX PEaKLUH,

-OIpEJeNsITh TUIl MATEMAaTU4YECKONW MOJEIN IOPOBOM CTPYKTYpbI 3€pHa KaTalu3aTropa,
TUI AMHAMUYECKUX MOJENeH aicopOIIuu U U30TEPM aJcopOLnu,

- pelath ypaBHEHUS KMHETHKM XUMUYECKUX peakUud U MOJENM JTUHAMUKU afcopOuun
Ha YHEPreTUYECKH OJHOPOAHBIX U HEOJHOPOIHBIX TOBEPXHOCTSIX,

- YUCJICHHO penlaTh YPaBHEHUS MOJIEIH 3€pHA KaTaau3aropa,

-OlIECHUBAaTh  KOHCTaHTBbl ~ CKOpPOCTEH  ajacopOuMM, KOHCTAaHThl  aJICOPOIIMOHHO-
JIeCOpOIIMOHHOTO paBHOBecHs, KOdpduuueHTs! auddy3un, KodpPUIHMEHTH MAacCOOTIAuN IS
pEeareHToB,

- OOBSICHATHP  (PU3MKO-XMMHYECKYI0  CYIIHOCTh  KAaTQIUTUYECKOTO  JCHCTBUS
KaTaJln3aTOPOB - METAJLJIOB, MOJYIIPOBOAHUKOB, JUIIEKTPUKOB.

Bnaoemu:

-METOJ]aMU ONpPEeIeTICHUsI KaTAIMTUYECKONW aKTUBHOCTH,

-METO/IaM{ HAIIPaBJIEHHOT'O 1OA00pa U IPUTOTOBJIEHUSI KaTaJu3aToOpPOB,

-OCHOBAaMH TEOPUU KATAIUTUYECKOrO JECUCTBUS  KaTalM3aTOpPOB -  METAJIOB,
MOJIYTIPOBOJTHUKOB, U3JIEKTPUKOB,

-METOJIAMH IOCTPOCHMSI KHUHETHYECKHUX MOJENIEH, MOJENEeH 3€pHa KaTalu3aropa u
Mojiere aacopOLUy Ha SHEPTeTUYECKU OJJHOPOIHBIX U HEOAHOPOIHBIX MOBEPXHOCTSIX,

-METO/IAMH PELICHUS YPABHEHUM KHHETUUECKUX MOJIEIEH, MOZEIIEN 3epHa KaTalu3aTopa,
MoJieJle TpOoIeccCOB aacopOIUMU Ha TEeTEpOreHHBIX KaTaau3aTopax M OINpeAeNeHUs HuX
IapaMeTpoB,

-OCHOBAMH CTpaTeruy AaHaliu3a, UCCIENOBAHUSA M MOJEIUPOBAHUS OCHOBHBIX
KPYIMHOTOHHAXXHBIX IPOIIECCOB B 001aCTH nepepaboTKu He(hTH U rasa.

3. Kparkoe conep:kanue JIUCHUIIUHBI:

Bsenenue

OOmue cBefeHMs O KaTanuse U Karanuzaropax. Mcropus pazButus katanuza. OusnkKo-
XUMHYECKas CYIIHOCTh KaTalu3a. AKTUBHOCTb, CEIEKTUBHOCTh U CTaOMIBLHOCTh JKCILTyaTalluu
Karaiau3aTopoB. HecrannoHapHbIil KaTtanu3 U €ro poJib B MPOMBIIIIEHHOCTU. [IpoMbliieHHbIE
Croco0bl MPOM3BOJCTBA KaTaiau3aTopoB. CTaHOBIEHHE KaTAIUTUYECKOM HHAYyCTpuH. Poib
KaTrajan3a M KaTaJu3aTopoB MpPU OpPraHU3allMd HOBBIX TPOU3BOJACTB M HWHTEHCU(PHUKAIUH
neiictByromux. Pusmyeckas U XUMUYEcKas ancopOnus. AJCOpPOIUS HAa HSHEPreTUUYECKH
OJIHOPOAHBIX W HEOAHOPOJHBIX IMOBEPXHOCTSIX KaTanuzaropa. OmpeneneHue (u3nyecKoil u
XUMUYECKOU azicopOoIMH. W neanbHblii a1copOMpPOBAHHBIN CJIOH. [TogBuxkHOCTH
a7copOMpOBaHHOTO cjos. J[BymMepHOE ypaBHEHHE COCTOSIHUS AJIsi aCOPOMPOBAHHBIX YACTHILI.
Tepmoaunamuka —ancopOuuu. Kunermka aacopOIMOHHBIX — TMPOLECCOB B HIEATbHOM
azcopoupoBaHHoM ciioe. OCHOBHBIE ypaBHEHHS CKOPOCTH aJCOPOITMOHHO-IECOPOIIMOHHBIX
nporeccoB. YpaBHeHHE ajacopbuumu JI3HrMIOpa a8 MOHOMOJEKYJISPHOM — aacopOIMu.
[TomumonekymnsipHas agcopOuus, ypaBueHue bOT. DkcnepuMeHTaIbHBIE METOIBI OTIPEIeICHUS
YIEIbHOW MMOBEPXHOCTU KaTalIU3aTOPOB.



Peanbuplii  agcopObupoBaHHBId  croil.  OCHOBHBIE — XapaKTEPUCTHKH  PEaIbHOTO
a7copOMpPOBAHHOTO CJIOSI — HHEpPreTHYecKas HEOJHOPOJHOCTh MOBEPXHOCTH TBEPAOIrO Tela,
B3aUMOJICHICTBHE aJCOPOMPOBAHHBIX YacTUI, HM3MEHEHUE (PUIUKO-XUMHUECKHUX CBOMCTB
MOBEPXHOCTU TBEPAOro Teja Npu ajacopOuuu. M3orepmbl ancopOuum i SHEPTeTUYECKU
HEOJHOPOJHBIX IOBepxHOcTe — @pelnmnuxa, @OpymxuHa-Temkuna, Xwia-ge-bypa.
OKCIIEpUMEHTAIbHbIE U MAaTEMATUYECKUE METOABI ONPEACIICHHUS TUIA TUHAMUYECKUX MOJeIeH
aJcopOIMK U M30TEPM aZCOPOIMH M OLEHKA MX KOHCTAaHT — KOHCTAHT CKOPOCTEH aacopOIuH,
KOHCTAHT  aJCOPOIIMOHHO-IECOPOIIMOHHOTO  paBHOBecHs, kodddunuentoB  auddysuu,
KO3 QHUIMEHTOB MaccoOTJauu JIsi PEareHTOB, KOHCTAHT MOJeNeH MOPHUCTOW CTPYKTYpPHI
a7ICOpOCHTOB.

Teopun karann3a, KHHETUKAa MHOTOCTAaIUMHBIX KATAIMTUYECKUX PEAKLIUMN.

VYpaBHEHHS] KWHETHKU KaTAIUTUYECKUX PEaKLUi B UJCANIbHBIX aJJICOPOMPOBAHHBIX CIIOSIX.
3aKoH JCHCTBYIOIIMX TMOBEPXHOCTEH, KUHETUYECKHE YPAaBHEHHUS M CTAAUNHBIM MEXaHHU3M
peakiuu. KuHeTHKa KaTaJUTHUYECKUX PEaKIUil B pealbHbIX aJCOPOMPOBAHHBIX CIOAX. 3aKOH
JEHUCTBYIOIUX TIOBEPXHOCTEM [UIS KaTalu3aToOpoB C JHEPreTUYECKH HEOAHOPOIHBIMU
MOBEPXHOCTAMU. BiusHMEe TEpMOJIMHAMHYECKUX MapaMeTpOB Ipollecca HAa KUHETUKY peakiui
Ha  HEOJHOPOJHBIX IOBEPXHOCTSX. MeToapl IMOCTPOEHUS KUHETHYECKHX  MOJeNeH,
VUUTBHIBAIONINX B3aMMHOE BIMSHHUE aJCOPOUPOBAHHBIX YacTHIl (MOJIEKYN, MOHOB, PaTUKAJIOB),
U3MEHEHUE YHClIa U AKTUBHOCTH AKTHBHBIX LIEHTPOB IPU IPOTEKAHMM HA IIOBEPXHOCTH
Karajau3aTopa XuMudeckoi peakiuu. Kommnencanmonsslii apexT B kaTanuse.

OcHOBHbIE TEOpUM Karajiu3a — [POMEXKYTOUHBIX COEIMHEHUH, NEPECHIIEHUs
Porunckoro, aGCOMIOTHBIX CKOpPOCTEH peakiuil DWpUHTa, MYyJIbTUIIICTHAs TEOPHs KaTaiausa
banangnna, KaTalIMTHYECKH aKTHBHBIX aHcamOnerr KoGozeBa, ¢popmMHupoBaHUS KaTaIUTHUYECKH
AKTHUBHOM IOBEPXHOCTU IOJ BO3ACHCTBUEM peakuoHHOW cpenbl bopeckoBa. Mx ponb B
CTaHOBJIEHUM HAyKH O KaTaju3e. DKCIEPUMEHTAIbHbIE METO/bl HCCIEA0BaHUs aJICOPOCHTOB U
karanu3aTopoB. JlaGopatopuble aacopOepsl U KaTalUTHYECKHE peakToOpbl. MeToabl
IUTAHUPOBAHMS aJICOPOIIMOHHOTO U KUHETUYECKOTO SKCIIEPUMEHTA.

[IpoMmblieHHBIE KaTaTU3aTOPhl, UX TUI U 001acTu mpuMeHeHus. OCHOBHbBIE TPeOOBaHUS
K [IPOMBIIIJIEHHBIM KaTajau3aTopam — 3aJJaHHble IOPUCTAas CTPYKTYpa, MEXaHUYeCKasi IPOYHOCTH,
dopmMa U pasMepbl TpaHyl, YyAeldbHAas KaTaINTHYECKas AaKTHUBHOCTb, CEJIEKTUBHOCTb II0
pearentaM. OcHOBHblE THINBI Karanu3aTopoB. Karamuzaropbl-meTamibl. MOHOIUTHBIE WM
HaHEeCeHHbIE Ha HocuTellb. OCHOBHBIE (PU3MKO-XMMUYECKHUE XapaKTePUCTUKU MeTauloB. Teopus
AIIEKTPOHHOTO  CTPOEHUS METaIoB. NEeKTpoHHbIe 3¢¢dekTsl B Karanusze. BnusHue
B3aUMOJICICTBHS KJIACTEPOB METANIOB MEX1y cO000M M ¢ HOCHTEJIeM Ha XapaKTepPUCTUKH
KaTaJIUTHUeCKUX peakuui. [Ipumepbl peakuuil KaTalUTUYECKOTO THUAPUPOBAHUS, OKHCIEHUS,
M30MEPU3ALMH HACBHIILEHHBIX U HEHACBIILIEHHBIX YIJIEBOAOPOJOB Ha METaJlIaX.

KaranuzaTopbl-1101ynpoBOIHUKH. DIEKTPOHHAs TEOPUS KaTalu3a Ha MOIYIPOBOAHHUKAX.
Bausinue nedexkToB KpUCTANIMYECKOM pPEIeTKH MOJYNPOBOJHUKOB HAa MX KaTaIUTHYECKUE
cBoiictBa. DOpMUpOBaHHE AKTUBHBIX LEHTPOB KATAJIUTHUECKON pPEaKIMH Ha MOBEPXHOCTH
MOJIyNIPOBOJHUKOB. IIpuMepsl peakuuil KaTalUTUYECKOTO THAPUPOBAHMS MU JETHIPUPOBAHUS
YTJIEBOJOPOAOB HA IMOJIYNPOBOAHUKOBBIX KaTAJIM3aTOPAX.

Karanuzaropsl-quanektpuku. Katanutudeckass akTUBHOCTb U CTPOEHHME AMDJIIEKTUPHUKOB.
JIMdNeKTpuKn — HOCUTENM METaUI-OKCUAHBIX KJIacTepoB, (OPMHUPYIOIIUX KaTalUTHUYECKUE
MOBEPXHOCTH €  OM(DYHKIMOHATBHBIMU W THOJIM(PYHKIUOHAIBHBIMU  KaTAIUTHYECKUMHU
cBoiictBamu. OCHOBHBIE XapaKTEPUCTUKU JUDJIEKTPUKOB C OCHOBHOM W KHUCIOTHBIMHU
CBOICTBaMM NMOBEPXHOCTH. [lopoBast cTpyKTypa AMAIEKTPUKOB — PETyJsipHAas U HEperyspHad,
amopdHas u Kpuctawmdeckas. LleonmuTsl, kiaccudukanys HEOJUTOB UM CBOMCTBA LIEOJIUTOB.
JIMDAeKTpUKU-  KaTalu3aTopbl — peakuuil  KpekuHra, pudopMuHra,  ajJKWIMPOBAHUS,
nzomepusanu. OCHOBHBbIE TEHJIEHIMU Pa3BUTH KaTaJUTUYECKOW WHAYCTpPUU B Ta30BOH,
XUMHUYECKON M He(PTEXUMHUECKONW MPOMBIIIJICHHOCTH.

4. O0beM yueOHO JUCUMIIJIMHBI



B 3aueTHEBIX B akanem.

Bunsl yueOHoI paboThI eAMHMLIAX qacax
OO0mas Tpy10eMKOCTb JMCIUIIJIHHBI 10 Y4eOHOMY IJIAHY 4 144
Konrakthas pa6ora (KP): 1,7 64
Jlexuunu (Jlek) 0,4 16
[Tpaxktrueckue 3ansarus (I113) 0,9 32
JlabopaTopnsie 3ansatust (JI3) 0,4 16
CamocrosiTesibHas padora (CP): 2,3 80
CamocTosTeIbHOC H3YUYCHHE PA3/ICTIOB TUCIIUILUIMHBI 2,3 79.8
KonTtakTHas camocTosiTenbHas pabota 0.2
Bua koHTpOJIA: 3a4eT / IK3aMeH - 3auer ¢
OLEeHKOM

B 3aueTHBIX B akanem.

Buner yueGHoI paboThl eIMHULIaX yacax
O01mas Tpy10eMKOCTb IMCUMILUIMHBI 10 Y4e0HOMY IJIAHY 4 108
Kounrakrnas pa6ora (KP): 1,7 48
Jlexuunu (Jlek) 0,4 12
[Tpaktnueckue 3anstus (I13) 0,9 24
JlabopaTopusie 3ausartus (JI3) 0,4 12
CamocrosiTtesbaas pa6ora (CP): 2,3 60
CaMocTosTeIbHOE N3YUEHUE PA3/IeTIOB TUCIUTUIMHBI 2,3 59.85
KonTtakTHas camocrositenpHast paborta 0.15
Bua koHTpoJIs: 3a4ueT / 3K3aMeH - 3ader ¢
OIIEHKOM

AHHOTaNUs padoyeil MPOorpaMMbl JUCHUIIMHBI «MeTobI CHHTE3a

MHOI'02CCOPTHMEHTHBIX IKOJIOTHYECKH YHCThIX XuMHuYecKux npoussoacrs» (61.B./[B.8.2)

1. e aMCUMIVIMHBI — HAYYUTh CTYACHTOB TEOPETUYECKHM 3HAHUSM CO3JAaHUS
MHOTOACCOPTUMEHTHBIX  PECypcOCOEperaronux  JIKOIOTUYECKH  YUCTBIX  XHUMHUYECKUX
MIPOU3BOJICTB, THOKHUX CXEM OUYHMCTUKHU CTOKOB U BRIOPOCOB XMMHYECKUX MPEANPUATHIA, METOIaM
aHaJdM3a U OILIEHKM DKOJIOTMYECKOTO PHUCKA W HETaTUBHBIX BO3ACUCTBUN MNpeanpHUATHI
XUMHYECKOW U CMEXHBIX OTpPaCied MPOMBIIUICHHOCTH.

2. B pesyabTare MH3y4YeHUs JMCHHMIUIMHBI O0y4YawIIMiicsi MO MporpamMmme
0akajiaBpuaTa 10JI/KeH:

obsanarse caenyromumu npogeccnonanbubiMi (IIK) komnerenuusamn:

— CIIOCOOHOCTBIO Y4acTBOBaTh B COBEPUICHCTBOBAHMM TEXHOJIOTMYECKHMX IIPOLECCOB C
MO3UIMI DHEPro- U pecypcocOepekeHusi, MUHUMH3AIMH BO3/AEUCTBUS Ha OKPYXKAIOIILYIO Cpeny
(TIK-2);

— CHOCOOHOCTBIO NMPUMEHSITh COBPEMEHHBIE METOJBl MCCIEIOBAHUS TEXHOJIOTHUYECKUX
MPOIIECCOB W TPHUPOIAHBIX CpPEl, MCIOJB30BaTh KOMITBIOTEPHBIE CpPEJICTBA B HAYYHO-
uccrnenoBarenbckoi padore (ITK-14);

— CIIOCOOHOCTBIO MOJIEIMPOBATH HHEPro- M pecypcocOeperarolyue Mporecchl B
npombitiearocty ([TK-16);

3namp:

- HOpPMAaTHUBHO-METOJWYECKHE OCHOBBI OOECHEeUeHHUs SKOJOTHYECKOW Oe30MacHOCTH
XUMUYECKUX TPOU3BOICTB;

- TEOPETHYECKHE OCHOBBI TEXHOJIOTHYECKOTO MPOEKTHUPOBAHUS IKOJOTUYECKU YHCTHIX
MPOU3BOJICTB B XUMHUYECKOW M CMEXHBIX OTPACISAX MPOMBIIUIEHHOCTU: METOJbl COBMEIIEHUS
BBIITYCKa MHOTOACCOPTUMEHTHOW MPOMYKIIMH IO TUOKOW TEXHOJOTUHU C Y4ETOM TpeOOoBaHUM



HKOJIOTHYECKOM 0e30MacHOCTH, MHPOPMALMOHHO-TIPU3HAKOBBIE U HH(DOPMAITMOHHO-TTOTMYECKHUE
MOJICJIA BBIOOpA METOI0B M OOOPYIOBAHMS JIJII OYMCTKH CTOKOB ¥ BEIOPOCOB;

- CYIIECTBYIOIIME MOIXOAbI, METOABI U aJITOPUTMBI CHHTE3a THOKUX OJ0YHO-MOAYIIBHBIX
CXEeM OYMCTKH CTOKOB, pEereHepaluu PacTBOpUTEIEeH M TMOKUX CHCTEM OYUCTKU BBHIOPOCOB B
aTMOC(EepHBIA BO3JyX MHOTOaCCOPTUMEHTHBIX IPOU3BOJICTB XUMUYECKOM M CMEXHBIX OTpaciieit
MPOMBIIIIEHHOCTH;

- METOBI ¥ MOJICJIA IPOTHO3UPOBAHUS 3arPs3HEHUS aTMOC(EPHOTO BO3TyXa
MCTOYHUKAaMHU BHIOPOCOB MPOMBILUICHHBIX MTPEITPUSITHIA;

- MOAXOJbI, METO/ABl M MOJENIN aHAIW3a U OLEHKU 3KOJOTMYECKOTO PUCKA PA3IUYHBIX
KJIACCOB XUMHUYECKH OMACHBIX OOBEKTOB.

Ymemos:

- NPOBOJIUTH aHAIU3 XHUMHUYECKOTO TMPOM3BOACTBA KaK MCTOYHHKA 3KOJOTHYECKON
OIIACHOCTH;

- CTPOUTH JIOTHUKO-TparuecKre MOJENN aHaJIl3a PUCKa Pa3IMYHbIX KJIACCOB XUMUYECKU
OIACHBIX OOBEKTOB;

- pemiaTth 3aJa4u OIICHKU PUCKA B Pe3yJIbTaTe aBapuil HA XUMUYECKH OMACHBIX O0BEKTaX;

- pemaTh 3a/1a4d IPOTHO3UPOBAHMS 3arPsS3HEHUS aTMOC(EPHOro BO3AyXa UCTOYHUKAMHU
BBIOPOCOB IPOMBIIUICHHBIX MPEATPUSATHI U OIICHKH YIIEpOOB OKpY KalolIei cpee;

- FICTIOJIB30BaTh MH(POPMALMOHHO-TIPH3HAKOBBIE M MHPOPMALMOHHO-JIOTHYECKUE MOJICITH
JUIsl BbIOOpa METOJOB W OOOpYIOBaHMS MJI CO3JIaHUS THOKUX CXEM OYHUCTKH CTOKOB U
BBIOPOCOB.

Bnaoemy:

- HaBBIKAMH UCIIOJIB30BAaHUS  OJIOYHO-MOIYJIBHOTO TMOAXOJAa K  (hopMuUpoBaHHIO
MPUHIMIIAATIBHBIX CTPYKTYP THOKHUX CXEM OYHUCTKH CTOKOB, PEreHEepaldyd pacTBOPHUTENEH U
rHOKMX CHUCTEM OYHCTKH BBIOPOCOB B aTrMoOc(epHBI BO3AyX MHOT0ACCOPTUMEHTHBIX
MPOU3BOJICTB XUMUYECKON U CMEKHBIX OTPACIICH MPOMBIIIIEHHOCTH;

- HaBBIKAMHU HCIOJIB30BAHUS CIEIHATU3UPOBAHHOTO MPOrPAMMHOTO OOECTICYCHHUS IS
pelleHus 3a7ad aHajdu3a M OICHKU SKOJOTHYECKOro pUCKa B pe3ylbTaTe aBapuu C BHIOPOCOM
OMACHBIX XMMMUYECKHUX BEIIECTB; MPOTHO3UPOBAHMS 3arpsi3HEHUS aTMOC(HEpPHOro BO3ayXa
HMCTOYHUKAMU BBIOPOCOB MPOMBIIUICHHBIX MPEINPUITUNA XMUMHUYECKONM M CMEXHBIX OTpaciei
MPOMBIIIIIEHHOCTH.

3.Kparkoe conep:kaHnue JMCHUIITHHBI:

BBenenue. Ilenm u 3amaunm  kypca. KpaTkuii HCTOpUYECKHMI OYEPK CO3JaHUS
DKOJIOTMYECKN YUCTBIX MPOU3BOJACTB B XMMHYECKOM M CMEXKHBIX OTPACIISIX MPOMBIIUIEHHOCTH.
OcHOBHbIE TIOHATHS, OTIPEAETICHUS, TEPMUHOJIOTUSI.

Mopnyas 1. Teoperndeckne 0CHOBBI CO3IAHHMS IKOJOTHYECKH YHCTBHIX NIPOU3BOACTB
B XUMHYECKOIl M CMEKHBIX 0TPACJIAX NPOMBIILIEHHOCTH

XHMHYeCKOe NPOM3BOACTBO KAK HCTOYHHK IKOJOTHYECKOH ONMACHOCTH. AHaIN3
JUHAMHUKHU 3arpsi3HEHUS] OKpY’Kalolell cpeibl MICTOYHUKAMU BBIOPOCOB U COPOCOB XMMHYECKHX
MPEANPUATHIA.

HopmaTuBHO-MeTOAMYeCcKHEe OCHOBBI O0ecledeHHsl IKOJOrHYecKoil 0e30macHOCTH
XHMHYECKMX NPOu3BoACTB. OCHOBHBIE HOPMATHUBHBIE JOKYMEHTBI, DPEIIAMEHTUPYIOLIUE
JEATETLHOCTh XUMHUYECKUX Tpou3BOACTB: D3 «OO0 nskojormyeckor skcmeptuzen, D3 «OO0
oxpane atMocepHoro Bozayxay, @3 «O0 oxpaHe oKkpyKaroliei cpeab» U Ipyrue.

Kinaccnpukanusi HMCTOYHMKOB  BBIOPOCOB, CcOpPOCOB M TBepAbIX OTXO0HA0B
NPOMBINUIEHHBIX  MmpeanpusATHii. Bpidop  kimaccu(UKAIMOHHBIX  MPU3HAKOB IS
KJIaCCU(UKALMU CTAllMOHAPHBIX W MOTEHUUAIbHBIX aBAPUHHBIX HCTOYHHKOB BBIOPOCOB H
cOpPOCOB MPOMBINIUIEHHBIX MPeANPUITUi. [IpHopUTeTHBIE 3arpsI3HUTENH, CPABHUTEIILHBINA aHATIN3
OTEUYECTBEHHBIX U 3apyOeXKHBIX MepeuHel MPUOPUTETHHIX 3arpsA3HUTENIeH M peKOMEHJaluil 1o
BBIOOpY KilacCH(PUKAIMOHHBIX MPU3HAKOB. HopMupoBaHue mokasareseil KauecTBa OKpyxKarolei
CpEeJIbL.



OcHoBBI o0ecriedyeHUs] IKOJTOTHYECKOH 0€30MaCHOCTH XHMHYECKHX NMPOM3BOACTB €
HCIOJIb30BAHMEM METOA0B aHAIN3a PUCKA.

Puck: TepmuHOnorus, KiaccuuKarus, moaxo bl K HOpPMHUPOBAHUIO.

OcCHOBHBIE JTalbl aHalM3a W OLEHKU JKOJOTMYECKOIO0 pPHCKAa Ha TEPPUTOPHSX,
MPWICTAIOIINUX K XUMUYECKUM MPEAITPUITHSIM.

Metoael ¥ MOJENM aHalu3a U OLEHKHU SKOJIOTMYECKOro pHUCKa: KiacCU(pUKALNU,
OCHOBHBIE PaCu€THbIE COOTHOILIECHUS.

Jloruko-rpadguueckue, JJOTHYECKUE U BEPOATHOCTHBIE MOJENIM aHAllM3a U OLEHKHU pHUCKa
MEPUOANYECKUX XUMHUYECKHX IPOU3BOJCTB, TEXHOJOTUYECKOTO OOOpPYHOBaHUS C OMACHBIMHU
XUMUYECKUMHU BELIECTBAMHU, PacIOJIOKEHHOTO Ha TEPPUTOPUU MpEANPUITHIA,
MHOT'0aCCOPTUMEHTHBIX XUMUYECKUX MPOU3BOJICTB.

Moaean uW MeTOAbl NPOTrHO3UPOBAHHUS 3arpsi3HEHUsl aTMOC(epHOro BO3aAyXa
HCTOYHUKAMH BBIOPOCOB TNPOMBINLIEHHBIX mnpeAnpusituii. OCHOBHbIE HaINpaBiICHUS B
MOJICJIMPOBAHUHU 3arpsi3HEHUs BO3AYIIHOrO OacceiiHa: OCOOEHHOCTH BBIOOpa MapaMeTpoB
MCTOYHHKA, TPAHUYHBIX YCIIOBUW U MapaMeTPOB Cpeibl pacipocTpaHeHus npumeced. [loaxoan
K pAacCesHUIO IpUMECEH JIETKUX, HEWUTpPaJIbHBIX M TSKEIbIX ra3oB. Mogenu mnepeHoca
3arps3HSIOIMX BEHIECTB B arMocepHOM Bo3ayxe: Au(QPy3nOHHBIE, AMCIEPCHOHHBIC,
KOMOMHHMPOBAHHBIC: OCHOBHBIE OMYIIEHUS MU pacuyeTHble COOTHOUICHHs. PexomeHmanuu Imo
BbIOOPY METOJI0B NPOTHO3UMPOBAHUS B 3aBUCHUMOCTU OT ONEPATUBHOCTU IporHo3a. OCHOBHbIE
pacueTHbIe COOTHOIICHHUS METOAMKM pacueTa KOHLEHTpauud B aTMochepHOM BO3IAYyXE,
COJICPIKAINXCS B BEIOPOCAX TPEIITPHSITHH.

Moayab 2. CuHre3 ruOKuX O0JI0YHO-MOAYJBHBIX CXeM OYHMCTKH CTOKOB H
pereHepanvu pacTBoOpUTe/ieil MHOr0acCOPTUMEHTHBIX XUMHYECKHX NMPOU3BOJICTB

OcHOBHBIE 3TANbl CHHTE3a THOKHX XMMHMKO-TEXHOJOTMYECKHX CHCTeM B 0JIOYHO-
MOJYJIbHOM MCIIOJHEHNH U THOKUX CXeM OYHMCTKHU CTOKOB U pPereHepanuu pacTBoOpuTeJIeil.
Hcnonp3oBaHre JAEKOMIIO3ULIMOHHOTO MeToja K cuHTe3y cTpykTyp XTC. OOmue moaxoasl U
crenupuIecKkrue 0COOCHHOCTH (POPMUPOBAHUS OJIOYHO-MOAYIHHBIX MPHHIUIIAATBHBIX CTPYKTYP
XTC. BzaumocBsizu  pelmiaeMblXx  3aJad [0  MaTepUAIbHBbIM, JHEPreTUYECKUM U
WH()OPMAITMOHHBIM TTOTOKAM.

Metoabl coOBMemIeHHsI BbINMYCKAa MHOIO0ACCOPTHMEHTHON NPOAYKIHH IO THOKOM
TEXHOJIOTHM C y4eTOM TpeOOBaHWH IKOJOrMYecKOoil 0e30macHOCTH NpPH CHHTe3e CcXeM
OYHCTKH CTOKOB. BpiOop mokazareneil OYMCTKH CTOYHBIX BOJ C Yy4eTOM TpeOoBaHUI
TUTUEHUYECKUX HOPMATHUBOB K KAYECTBY OKPYKAIOIICH cpeabl (BOJIbI, TOYBHI), MPEIBSIBISIEMbBIM
K CHCTeMaM JIOKAJIbHOM OYHUCTKM CTOKOB, HANpPABISEMBIX B MPOMBIIIEHHYI KaHAJIU3ALUIO,
MOKa3aTelu OCTPOH M XPOHMUYECKON TOKCHMYHOCTU BELECTB JJII BOJHOW Cpesbl U BOJOEMOB (B
TOM YHCJIE€ PBIOOXO3AWCTBEHHOTO Ha3HAUeHHWs). AHAIU3 CTOKOB IO COCTaBy NpuUMeced u
000CHOBaHHE TEXHOJIOTMYECKOH, DJKOHOMHUYECKOH M DKOIOTHYECKOM HEO0O0XOINMOCTH
0o0BeIMHEHUS CTOKOB B  MHOTOACCOPTUMEHTHBIX  Mpou3BojAcTBaX. HMHbopMaimoHHO-
MPU3HAKOBBIE,  WH(MOPMAIMOHHO-IOTUUECKHE  MOJEIM  TEXHOJOTUYECKHX  CTaAuil U
anmaparypHoro oopmieHus: riOkux 6;109HO-MOyIbHBIX X TC OYMCTKH CTOKOB U pereHepaluu
pacTBopuTeseid. Mephl CXOJCTBa COCTABOB CTOKOB B MPOCTPAHCTBE (PU3NYECKUX, XUMUUYECKUX,
TUTUEHUYECKUX M OKOJOTMYECKMX mpu3HakoB. Kraccudukamum CTOKOB XUMHYECKHX
mpou3BOACTB. Metoasl (QopManu3anuu 3a1ad KiacCuPUKamuu TPU CHHTE3e THOKHX CXEeM
OUHCTKHU CTOKOB. Vcronb30BaHne €BKIUA0BA PACCTOSHUS ISl KJIacCU(PUKAIIMN CTOKOB.

3agaun BHIOOpPA METOJ0B OYHUCTKH CTOYHBIX BOJ M 000pPYA0BAaHUA JJIsl peau3anuu
THOKHUX 0JI0YHO-MOAY/IbHBIX XUMHKO-TEXHOJIOTHYECKUX CUCTEM.

CTpPYKTYpHBI CHHTE3 THOKHMX CXeM OYMCTKH CTOYHBIX BOA. CrocoOs! (hopMUpOBaHHS
CTPYKTYp THOKHX CXEM OUYHCTKA CTOKOB M pereHepanuu pactBoputeneid. OcoOGeHHOCTH
(GYHKIIMOHUPOBAHHUS CHCTEMBI COTJIACYIONMIUX eMKocTei. [locTpoeHne BpEeMEHHBIX auUarpaMm
pabotel THOKMX XTC COBMECTHO C THOKMMH CXEMaMH OYHCTKH CTOKOB M pereHepaiuu
pacTBopuTeneid. Moenu pacuera COrjaacyrNIuX eMKOCTEH MPU CHHTE3€ THOKUX CXEM OYHCTKHU
CTOKOB.



Moaean W aJropuTMbl CTPYKTYPHO-MApAMETPUYECKOr0 CHHTe3a THOKHMX CXeM
OYHCTKH CTOKOB. [loCTaHOBKM 3aau CTPYKTYpHO-TIapaMETPUUYECKOr0 CHUHTE3a TMOKMX CXeM
OYMCTKM CTOKOB KakK 3aJja4 OHNTUMHU3ALIUH: KPUTCPpHUH, OIrpaHUUCHUA, JOIMYLICHUS MOHCHCﬁ.
JIeKOMMO3UIIMOHHBI ~ METOJl  MCCIeoBaHWs M  pemieHus 3anad.  KoopauHupyrouiue
COOTHOLLIEHHUS.

Moayab 3. CuHTe3 rHOKHX CHCTEM OYHMCTKH BbIOPOCOB B aTMoc(hepHbIH BO3IYyX
MHOI0aCCOPTHUMEHTHBIX TPOM3BOACTB B  XHMHUYECKOH M  CMEXKHBIX OTPAaC/sX
NPOMBINLIEHHOCTH

OcHOBHBIE JITanbl CHHTE32a THOKHX XMMHKO-T€XHOJOTHYECKHMX CHCTEM H CXeM
OYHMCTKH BBIOPOCOB.

MeToabl coBMeNIeHUsI TEXHOJIOTUH BbINYCKA MHOT0ACCOPTHMETHOM MPOAYKINH HA
YHUBEPCAJbHBIX TEXHOJOIMYECKHX MOAYJSAX € Y4YeTOM TPeOOBaHUI 3IKOJOTHYECKOM
0€30MACHOCTH MPH NMPOEKTHPOBAHMU TMOKHMX CXeM OYHUCTKH BBIOPOCOB: 1O HCTOYHUKAM
00pa30BaHMs OTXO/SIIMX I'a30B U UX XapaKTEPUCTUKaM, IO BOZMOKHOCTH MCIIOJIb30BaHUs TeIljia
OTXOJSIIINX Ta30B B CHIPHEBBIX TEIUIOOOMEHHUKAX M JAPYroM OOOPYIOBAaHUHU (BpPALIAIOIIUXCS
neyvax, CyIIMIKax M T.I1.), IO HCTOYHUKAM BHIOPOCOB U 110 3(h(PEKTUBHOCTH CHCTEMBI OYHCTKH.

MeToabl U ajaropuT™Mbl pacyera M BbIOOpa 000pPYy/AOBaHMSI MPHU CO3JTAHUM THOKHX
CXeM OYMCTKH BbIOpOCOB. PacueTHble COOTHONICHHUS [UIS OMNpEACNICHUST OCHOBHBIX
KOHCTPYKTUBHBIX IApAaMETPOB IHMKJIOHOB, JEKTPOPHIBTPOB JJISi OYUCTKH Ta30BBIX BBIOPOCOB
OT TBUIM B MHOTOACCOPTHUMEHTHBIX MPOU3BOJCTBaX. PacueTsl KOHIEHTpAlUil 3arps3HSIOMINX
BCHICCTB JId BI)I6paHHI)IX CUCTEM OYUCTKH C HCIIOJB30BAHUEM PCKOMCHAYCMbIX METOJUK H
YCTaHOBJICHHE MPEAETbHO JOMYCTUMbIX BHIOPOCOB.

Moaean u  ajaropuT™Mbl  CTPYKTYPHO-IAPAMETPHUYECKOr0 CHHTe3a THOKHX
IKOJOTHYECKHM YHMCTBIX NPOU3BOACTB B XHMHYECKOi M  CMEKHBIX OTPacsixX
NPOMBINLIEHHOCTH. BpIOOp KputepueB (KanmuTalibHBIE 3aTpaThl, MPHUBEIACHHBIC 3aTpaThl,
yiepObl OKpyXaroliei cpeiae OT BBIOPOCOB MOCTOSHHO-IEHCTBYIOIIUX HWCTOYHUKOB) IS
aHaym3a 3PQPEKTUBHOCTH PEIICHHS 3a7ad CHHTE3a TMOKUX 3KOJOTHYECKH YHUCTBIX XUMHYCCKHUX
MIPOU3BO/ICTB.

4. O0beM y4eOHOH JUCHUIIINHBI

B 3auetnbIX | B akagem.

Bupl yueGHOI paboThI €IUHHULIAX yacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144
Kounraktnas patora (KP): 1,7 64
Jlexumnu (JIek) 0,4 16
[Tpaktnyeckue 3anstus (I13) 0,9 32
Jlaboparopusie 3ansTus (JI3) 0,4 16
CamocrosiTesbaas pa6ora (CP): 2,3 80
CaMocCTOsITeIbHOE N3YUEHHE PA3/IETI0B TUCIUILINHBI 23 79,8
KonTtakTHas camocrositenbHast pabora ’ 0,2
Bua kouTpoJs:
3auer ¢ oneHkoi + +
B 3auetHbix | B actp.
Bunet yueGHoi paboThI eAMHULAX yacax
OO0mast Tpy10eMKOCTb JMCHUILIHHBI 10 Y4eOHOMY 4 108
IJIAHY
Kounrakthas patora (KP): 1,7 48

Jlexumu (Jlek) 0,4 12




[Tpaxtrueckue 3ausatus (113) 0,9 24

Jlabopatopusie 3anstus (J13) 0,4 12
CamocrositesbHas padora (CP): 2,3 60
CamocTosTeNnbHOE U3YYEeHUE Pa3eNioB JUCIUIUIHHEI 53 59,85
KoHrtakTHas camoctosTenbpHas pabora ' 0,15
Bua koHTpoOJIA:

3auer ¢ OEeHKOI + +

AHHOTaIII/Iﬂ paﬁoqeﬁ nporpaMmbl TUCHUIIJIMHBI «CBerKpHTI/I‘{eCKI/Ie TEXHOJOI'UN»
(51.B.]B.8.3)

1. Heabo AUCHMILUIMHBI SBIISICTCS W3YYCHHE OCHOBHBIX IPOIIECCOB W ammapaToB s
MOJIydeHUsT ¥ OOpabOTKHM MaTepHalioB Pa3jIMYHON MPHPOJBI U CBOWCTB C HUCIOJb30BaHUEM
CBEPXKPUTHYECKMX (IIOUIOB, a TaKKe O3HAKOMJICHHE C OCHOBHBIMH MOIXOJaMH K
MOJICJTUPOBAHUIO JAHHBIX CHCTEM.

2. B pe3yabTare wu3yuyeHHs IUCHMIUIMHBI O0y4YawIIWiicd MO mporpamMmme
OakajaBpuara  J0JIKEH o0lagaTh  CaeAyOIMMU npodeccuoHaIbLHBIMHU (ITK)
KOMIIETEHIMSIMH:

— CHOCOOHOCTBIO y4acTBOBaTh B COBEPIICHCTBOBAHWU TEXHOJIOTMYECCKHX IPOILIECCOB C
MO3UIIMK 3HEPro- U PecypcocOepeKeH s, MUHIMH3AIUU BO3JICHCTBHSI HA OKPYKAIOIIYIO CPEIy
(IIK-2);

— CIIOCOOHOCTBIO MPHUMEHSATh COBPEMEHHBIC METOJbI MCCICAOBAHUS TEXHOJOTHYECKHX
IpPOIIECCOB M TPUPOIHBIX CPEM, HCIOJIb30BaTh KOMIIBIOTEPHBIC CPEICTBA B HAY4YHO-
uccienosareabekoit padore (I1K-14);

— CHOCOOHOCTBIO MOJICIMPOBATh JHEPro- M pecypcocOeperaronime IMpolecchl B
npomsbitieaaocta (ITK-16);

3name:
— OCHOBHBIC THIIBI IPOIIECCOB MOJY4YCHHS W OOpPaOOTKM MaTepHAJIOB C HCIOJIb30BAHUEM
TEXHOJIOTHI CBEPXKPUTHUECKUX (DITFOHJIOB,;

— OCHOBHBIE€ THIIbI, KOHCTPYKIIMM U XapaKTEPUCTUKU TEXHOJOIMUYECKOro O00OpYyIOBAaHUS IS
IPOBEJCHUS MPOLIECCOB C UCIOIb30BAHUEM TEXHOJIOTUI CBEPXKPUTHUECKUX (IIIOMIOB;

— (pu3HUecKre OCHOBBI CBEPXKPUTHUYECKHUX (DITFOMJIOB, TO3BOJISIONIME MPEICKa3bIBATh CBOWCTBA
YUCTBIX CBEPXKPUTUUYECKUX (PIIFOUIOB, a TAKXKE CMECEN Ha UX OCHOBE;

— THUIbI, KOHCTPYKIIUHU U 0COOEHHOCTH BCIIOMOTaTeIIbHOI0 TEXHOJIOTHYECKOTO O6OPYI[0B3.HI/IH n
KOHTPOJIbHO-U3MEPHUTCIbHBIX HpI/I60p0B T8 CUCTEM, pa60Ta10H11/1x Ioa BBICOKMM H
CBECPXBBICOKMM JIABJICHHUEM,

— METOJMKU HWCCIeNOBaHus (a30BBIX PABHOBECHUW MPU BBICOKMX JABJICHHUSIX B CHCTEMax
pa3IMYHON NPUPOBL;

— METOAbl M TOAXOJbl K MOJCIHPOBAHUIO IPOIECCOB M AaIApaTOB CBEPXKPUTHYECKHX
TEXHOJIOTUH.

Ymemes:

— BbIOMpaTh 00OpYyIOBaHME MJIsi TPOBEIEHUS IPOLIECCOB C HCIOJb30BAHUEM TEXHOJIOTUH
CBEPXKPUTUYECKHUX (DITIOUIIOB;

— paccuMThIBaTh MapaMeTpbl M PEXKHUMbl pabOThl OCHOBHOTO M  BCIIOMOTAaTEIbHOTO
000pyI0BaHUS CBEPXKPUTHUECKUX TEXHOJIOTUH;

— TMPOBOJUTH UcCIeNOBaHUS (DA30BBIX PAaBHOBECHN CHCTEM Pa3IMYHON MPHUPOBI MIPH BHICOKUX
JIaBIICHUSX;

— KOMIUIEKTOBaTh YCTaHOBKM, paboTaroniye TMpuU  BBICOKUX  JIaBJICHUSX, 3aloOpHO-
peryupymomeii apMaTypoil 1 KOHTPOJIbHO-U3MEPHUTEIbHBIMH TPUOOpaMH;

— HCIOJB30BaTb COBPEMCHHBLIC AHAJIWUTHYCCKUEC MCTOABI IJId HCCICIAOBAHUSA CBOWCTB



CBEPXKPUTHUYECKHUX (DITIOUIOB;

— BBIOMpATh HauOoJIeEe TOAXO/ISIINE METOIBl M MHCTPYMEHTHI JIJII MOJICITUPOBAHUS TIPOIIECCOB
Y anmnapaToB CBEPXKPUTHUUECKUX TEXHOJIOTHM.
Baaoemuw:

— OCHOBaMH IPOIIECCOB MOJMyYeHUS U 00pabOTKU MaTepUaIoB C UCIOIB30BAHUEM TEXHOJIOTHI
CBEPXKPUTUYECKUX (DITIOUIOB;

— COBPEMEHHBIM UHCTPYMEHTApHUEM  pa3padOTKH u CO3/1aHHUS 000pyaOBaHUs
CBEPXKPUTUUYECKUX TEXHOJIOTHIA;

— OCHOBHBIMM HaBBIKAMHU MPOEKTHUPOBAHUS MPOU3BOJICTB, MCHOJIB3YIOMIUX TEXHOJIOTUU
CBEPXKPUTUYECKHUX (DITIOUIOB;

— COBpPEMEHHBIMH 3HAHUSAMH B 00J1aCTH CBEPXKPUTHUECKUX (DIFOMIOB M CMECE Ha UX OCHOBE.

3. Kpatkoe cogep:kanue AU CUHUITUHBI

1. CBepxkpuTHueckoe coCToOsiHMe BemecTBa. UTo Takoe CBEpXKPUTHUECKOE COCTOSHUE
BenlecTBa. ®aszoBble quarpammel. Kputnueckas touka. CBONCTBA CBEPXKPUTUUYECKUX (IIFOUIOB.
BemecTtBa, mnpuUMEHseMBbIE B KadeCTBE CBEPXKPUTHUYECKUX PpACTBOPUTENIECH. YpaBHEHUA
COCTOSIHUS BEIIECTBA.

2. CBepxXKpHTHYECKHE TEXHOJOTMH TMOJYYECHMS MOHOJHUTHBIX H KHIKHX
MaTtepuanoB. Kinaccupukanus TEXHOJIOIHHA NOJYyYEHUS MOHOJIMTHBIX M JKUJKUX MaTE€pHaIOB.
OcHOBHBIE KOHCTPYKLHH TE€XHOJOTMYECKHX aIlllapaToB U THUIIOBBIE TEXHOJIOIMUYECKHUE CXEMBI.
Pexxumpl  paGotel  oOopynoBaHus. ®dusnueckue OCHOBBI CBEPXKPUTHUYECKHX IPOLIECCOB
IIOJIy4EHUSI MOHOJIUTHBIX U )KMJIKMX MaTepHaJIOB.

3. CpepxxKpuTHYeCKHEe TEXHOJOTMH IOJYYeHHSI [HCIEPCHbIX MaTepHaJioB.
Knaccugukanus TeXHOJIOIMH MOJy4yeHHUs] ITUCHEPCHBIX MarepuanoB. OCHOBHbIE KOHCTPYKIIHMU
TEXHOJIOTUYECKUX AallapaToB ¥ THIIOBBIE TEXHOJOTHYECKHUE CXEMBbL. PeXuMbl pabOTHI
o0opynoBanusi. duznyeckrue OCHOBBI CBEPXKPUTHUECKUX IMPOLECCOB MOTYYEHHUS AMCIEPCHBIX
MaTepUasoB.

2. EmkocrHble anmapaTel BBLICOKOTO /aBJeHHSl Il CBePXKPHTHYECKHX
TeXHOJIOTuil. OCHOBHBIE THUIIBI U KOHCTPYKIMHM EMKOCTHBIX allapaTroB BBICOKOTO JABJICHUS.
KoHcTpyKLIMOHHBIE MaTepHalibl, MPUMEHsSIEMbIe Ui PaOOThl MpPU BBICOKUX U CBEPXBBICOKHX
JTABJICHUSIX.

3. KoHTpo/1bHO-U3MepHUTe/IbHbIe NPUOOPHI ISl NMPOLECCOB, MPOTEKAKIIUX NPH
BBICOKMX M CBEPXBBICOKHX [aBJeHHUAIX. MeTonbl M3MEpPEHUs] BBICOKUX M CBEPXBBICOKHX
naBieHUH. M3mMepeHne u peryiaupoBKa pacxoja ckaroil cpensl. Mi3mepenue temmepaTypsl NIpU
BBICOKOM JIaBJIEHUU.

4. BcmoMorateibHOe O000pPYAOBaHHME H JeTATM YCTAHOBOK CBEPXKPHTHYECKHX
TeXHOJIOTWii. MeToapl cO3/laHusl NaBieHUS IPU HOPMAJIbHBIX U BBICOKHUX TeMIIepaTypax.
Cxatne razoB. Cxkarue >xkuakocte U TBEpABIX Ted. (Co3laHUE BBICOKMX JaBJICHHH C
OJIHOBPEMEHHBIM IPUJIOKEHUEM cuilbl caBura. Harpesanue npu BbICOKHMX JaBieHHsX. CixaTue
IIPY HU3KUX TEMIIEpaTypax. 3allOpHO-PErYINPYIOLIas apMaTypa YCTaHOBOK BBICOKOTO JABJICHUS.
3atBophl JabopaTopHbIX anmapartoB. IlepememmBanue u nupKynauus noj aasieHueM. OOmiee
o0opyaoBaHue 1ab0paTOpHil CBEPXKPUTUYECKUX TEXHOJIOTHH.

5. AHajquTH4YeCKHEe MeTOJAbl MCC/Ie0BAHUSI CHUCTEM IIPH BBICOKHX [1aBJIEHUSX.
MeTtoauku uccieoBaHui (pa3z0BbIX PaBHOBECHI MPH BHICOKHMX JABICHUSX: CHCTEMA KUAKOCTh —
ra3, cucrema TBEPJOE TENO — XKHUJIKOCTb, CUCTEMA ra3 — Tra3, CUCTeMa TBEPAOE TEJIO — TIas.
Metoas! oT60opa mpod U Meronsl aHanuza. OnpeneneHue CKUMAeMOCTH Ta30B U JKUAKOCTEH.
MeTtoauka n3MepeHusi MOBEPXHOCTHOIO HATSKEHUsI Ha TPAaHHULE KHUJIKOCTh — ra3. OnTudeckue,
PEHTTEHOBCKUE U UHBIE CIIEKTPAIbHBIE METO/BI, JJIEKTPUUECKHE U3MEPEHUSI.

6. HWHcTpyMEeHTBI W MeTOAbI MOJEJHPOBAHHS TPOLECCOB M aNNapaToB
CBEPXKPUTHYECKMX TeXHOJIOruii. OCOOEHHOCTH MOJIEIMPOBAaHUS TPOLIECCOB U amapaTroB
CBEPXKPUTUYECKUX TEXHOJIOTH. CoBpemeHHbIE UHCTPYMEHTBI MOJIETTUPOBAHUSI.



MynbsTUMacIITabHbIE MTOAXO0/bI K MOAETHPOBaHUIO. MoenupoBaHue MHOTO(a3HbIX CUCTEM MPU
BBICOKHUX JJaBJIeHUSX. Mozenu TypOyJIeHTHBIX TEUCHHUH.

4. O0beM yueOHO# JUCUMIIJIMHBI

B 3aueTHEBIX B akazem.

Bunpsl yueOHoI paboThI eAMHULIAX qacax
O0masi Tpy10eMKOCTh JHCIUILIHHBI 110 Y4eOHOMY ILIAHY 4 144
Konrakthas pa6ora (KP): 1,7 64
Jlexumu (Jlek) 0,4 16
[Tpaktuueckue 3ansatus (I13) 0,9 32
JlabopaTopnsie 3anstust (JI3) 0,4 16
CamocrositesibHas padora (CP): 2,3 80
CamocTosiTeIbHOEC U3YUYCHHE Pa3/IeNIOB AUCITUIUIMHBI 2,3 79.8
KoHrtakTHas camoctosTenbHas pabora 0.2
Buja koHTpoJIsi: 3a4eT / IK3aMeH - 3auer ¢
OLICHKOM

B 3aueTHBIX B akanem.

Buapl yue6HOI paboThl €MHHLIAX yacax
O0mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 108
Kounrakthas pa6ora (KP): 1,7 48
Jlexuuu (Jlek) 0,4 12
[Tpaktuueckue 3ansatus (I113) 0,9 24
JlabopaTopusie 3ausartus (JI3) 0,4 12
CamocrositesbHas padora (CP): 2,3 60
CaMOCTOSTEIbHOE N3YUCHUE PA3JICIIOB IUCITUTUIHHEI 2,3 59.85
KoHTtakTHas camocTosTenbHas pabora 0.15
Buj kouTposs: 3a4er / 3K3aMeH - 3aver ¢
OLICHKOH

4.5. [Iporpamma npakTHK
AHHOTanusA padoyeil NPOrpaMMbl JUCHHIIIMHBI
«YuyeOHasi MNPAKTUKA: MPAKTUKA M0 MOJYy4eHHI0 ePBUYHBIX NPO(ecCHOHAIBHBIX YMeHUI
u HaBbIkoB» (52.B.01(Y))

1. Heab y4eOHOIl NMPAKTUKU — TOJIY4YEHHE CTYAEHTaMU OOILIMX MpeICTaBICHUH 00
OCHOBHBIX almaparax XWMHYECKUX TPOU3BOJCTB M METOJaX XHMMHUYECKOH KHOEpHETHKH,
3HAKOMCTBO C OCHOBHBIMHM BHUJAMH JIEATEIBHOCTH Y4YEOHbIX M HayuUHBIX [OJApa3JeeHUui
YHHUBEPCUTETA, a TaKKe MOTy4eHUE NEePBUYHBIX MPO(PECCHOHANBHBIX YMEHUN U HABBIKOB ITyTEM
CaMOCTOSITEIbHOTO TBOPYECKOIO BHITIOJTHEHUS 33/1a4, IOCTaBJIEHHBIX TPOrPaMMOil MPAaKTUKH.

2. B pe3yabTrare npoXoxaeHUsi Y4eOHOH NPAKTHKHU. NMPAKTHUKHU IO TNOJYYEHUIO
NEePBUYHBIX NPO(PECCHOHAJIBHBIX YMEHHH M HaBBIKOB O00Oy4Yalomuiica 1O mnporpaMmme
0akajaBpuaTa J0JKeH 00J1a1aTh cJleYIOIMMH KOMIIeTeHIIUsIMU:

CIOCOOHOCTh HCIIOJIb30BaTh COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTHH, MPOBOJIUTH
00paboTKy MH(QOPMAIMH C UCTIOIB30BAaHUEM MPUKIIAIHBIX IPOrpaMM U 0a3 JaHHBIX JJIS pacueTa
TEXHOJOTUYECKUX TapaMeTpoB 000PYA0BaHUS 1 MOHUTOpUHTA pupoaHbIX cpex (ITK-3);

CIIOCOOHOCTh ~ CJE€IWTh 32  BBIIIOJIHEHWEM  TpaBWI  TEXHUKH  OE30MaCHOCTH,
NPOM3BOJICTBEHHON CaHUTapUH, IMOXKAapHOM OE€30MacHOCTH M HOPM OXpaHbl TpyAa Ha
npeanpustusx ([1K-6);

TFOTOBHOCTb  HU3y4aTh HaYYHO-TEXHMUYECKYI0  HMH(OpMaIuio, aHaAJIN3UPOBATh
OTEUECTBEHHBIH U 3apyOeIKHBII OMBIT 10 TeMaTuke uccnenaoBanuii (IK-13);



CIOCOOHOCTh HPUMEHSTh COBPEMEHHBIE METOJbl HCCIEIOBAHUS TEXHOJIOTHYECKUX
IPOLIECCOB ¥ TPHPOJHBIX CPEd, WCIONb30BaTh KOMIIBIOTEPHBIE CPEICTBA B HAy4YHO-
uccienoBareibekoit padore (ITK-14).

3namo:

— O0COOEHHOCTH OpraHM3alui Y4eOHOH M HAay4YHOH JesITEeIbHOCTH B JIa0OpaTOpUsX,
kadeapax u nojgpasnaeincHusx PXTY;

— OCHOBHBIE BHUJIbI JIAOOPATOPHOTO U TEXHOJOTHYECKOTO 000pYHOBaHMS, KOHTPOJIBHO-
U3MEPUTENBHBIX PUOOPOB, 00IaCTH MX HCIIOJIL30BAHHUS;

— OCHOBHBIC TEXHOJIOTHYECKHE IIapaMeTphl XHMMHKO-TEXHOJIOTHUECKHX IPOIECCOB,
CHOCOOBI X KOHTPOJIS M yIIPaBIICHUS,

— OCHOBHBIC MaTeMaTHYECKHE METOJbl 00pabOTKH SKCHEPHUMEHTAIBHBIX TaHHBIX M UX
HCIIOJIb30BaHNUE B Y4EOHOM IPOIIECCE;

Ymems:

— TPOBOIUTH NOUCK HMHGOPMAIMH C HCIOJIB30BAaHUEM OTKPBITHIX 0a3 IaHHBIX |
MH(POPMALIMOHHBIX CHUCTEM IO BBHIOPAHHOMY HANPABJICHUIO WCCICAOBAHMN M CPaBHEHHME UX C
9KCTIIEPUMEHTAIBHBIMU JTAHHBIMU;

— TIPUMEHSTH TEOPETUYECKHWE METOJbI aHajlu3a W OO0paOOTKM HMCXOMHBIX JTaHHBIX C
71a00paTOPHBIX YCTAHOBOK C UCIOJIB30BAHNEM CTAHAAPTHOTO MIPOTPAMMHOTO 00eCIieueHus,

Braoemy:

— HaBBIKAMH HCIIOJB30BAHUS CTAHJAPTHBIX KOMIBIOTEPHBIX MPOrpamMM uis 00paboTKU
9KCTIIEPUMEHTAIBHBIX TaHHBIX;

— HaBBIKAMU W3JIOKEHHS MTOJTyYCHHBIX 3HAHUI B BUJIE OTYETA O POXOXKICHUU PAKTUKHY,
OTNMCAHMs MCXOJHBIX MaTepHAJIOB, JTAOOPAaTOPHOrO O0OPYIOBaHUS, M M3MEPEHHS MapaMeTpOB
IPOLIECCOB.

3. KpaTkoe coaep:kanue yueOHOI NPAKTUKHU

VYuyebHasg npakTHKa HPOBOAMTCA B 4 cemecTpe B (OpME TEOPETHUYECKUX 3aHATUN U
DKCKYpCHUH.

1. O3HakoMJIeHHE C UCTOpUEH M HAIpPaBICHUSIMHU AEATEIbHOCTH YYEOHBIX M HayYHBIX
nonpazaenenuit kapenp KXTII u KHUC XT daxynprera UTY, neHTpa KOJIIEKTUBHOTO
NOJIb30BaHUsA, MEXKIYHApOJHOI0 Y4eOHO-HAydHOro LIeHTpa TpaHcdepa GdapMaleBTUYECKUX
TEXHOJIOTHI U JPYTUX MECT IPOBEACHUS MPAKTUKH.

2. ITocemenue ¥ 03HAKOMJIEHHUE C J1a00OPaTOPUSIMHU MOAPA3ICTCHHUMN.

2.1. Tlocemenue abopaTopuii MEHTpPa KOJUICKTUBHOTO mosib3oBanus PXTY um. JI.U.
MenpeneeBa: 31eKTpOHHONH MHUKpockonuu (OM), aToMHO-aOCOpOLMOHHON CIEKTPOCKOMHUU
(AAC), monekynspHoii onTryeckoit cnekrpockonuu (MOC).

2.2. llocemeHne  MeXAyHapoJHOTOo  y4eOHO-HAy4HOTO  LeHTpa  TpaHcdepa
dapmaneBTHuecKux  TexHonorui. O3HakomieHHe ¢  (QYHKIUOHAJIbHBIM  Ha3HAUYEHUEM,
OPUHIUIIAMU paboThI JIAOOPATOPHOTO 000PYIOBaHMS, YCTAHOBOK M aHAJTUTUYECKUX MPUOOPOB U
BBICOKOITPOM3BOJIUTENILHOTO CBEPXMOIIHOTO KoMIibioTepa (mpousBoautenbHocThio 4 TFlops)
JUISL KOMITBIOTEPHOTO MOZEIUPOBAHUS.

2.3. [locemenne kadenpsl KHOEPHETUKN XUMHUKO-TEXHOJIOTHYECKUX MTPOIIECCOB:

- nabopaTopuy MOJETUPOBAHMS XMUMUKO-TEXHOJIOTMYECKHX IPOLIECCOB, OCHAIIEHHON
YCTaHOBKaMH TUNOBBIX ~ XUMHKO-TEXHOJIOTUYECKMX  TPOIECCOB  (TEMI00OMEHHBIX,
MacCOOOMEHHBIX, PEaKI[MOHHBIX );

- nabopaTopuy YIpaBIeHUS] XUMHKO-TEXHOJIOTHUYECKMMM IPOLEcCaMH U CHCTEMaMu,
OCHAIIIEHHOW COBPEMEHHBIMU CHCTEMaMH U(POBOTO yIpaBIEHUS;

- XMMHYECKOH 1abopaTopuu, OCHAIIEHHOM XMMHMUYECKHMH CTOJIAMH, BBITSKHBIMU
mkadamu, 000pyA0BaHHEM U IPUOOPAMU JUISI TPOBEACHUS XUMUYECKUX IKCIIEPUMEHTOB,;

2.4. Tlocemenune kadeapbl KOMIBbIOTEPHO-MHTETPUPOBAHHBIX CHCTEM B XHUMHUYECKOM
TEXHOJIOTUH:

- n1abopaTopuu COBPEMEHHBIX CPEJICTB aBTOMATU3allMU, OCHAILIEHHON 4 KOMIIBIOTEPAMH,



JEeMOHCTPAllMOHHBIM ~ CTEHIOM 1O  3aKOHAM  PEryJIMpPOBaHUS,  POOOTH3MPOBAHHBIM
MaHUOYJIATOPOM — Ui TIPOBEACHUS J1abOPAaTOPHBIX HAYYHO-HUCCICIOBATEILCKUX paboT |
OpraHu3aIuy MPaKTHKH,

- naboparopv WHHOBAIMOHHBIX O00Pa30BATENbHBIX TEXHOJOTUH JUIS OpraHU3aluH
Hay4HO-HMCCIIC0BATEIbCKOI padOoThl, BKIIOYAMOIIEH KOMITBIOTEPHOE 000PYI0BaHUE U CPEICTBA
OPITEXHHUKH, 00bEIMHEHHBIC B JIOKAIbHYIO BHIYUCIUTEIBHYIO CETh C BBIXOJIOM B CeTh VIHTEpHET.

3. [loaroroBka oT4yera O MPOXOXKICHUN YIeOHOU MPAKTHUKH.

TpeboBanusl, IpeIbSIBIAECMbIC K HAMMCAHUIO M MIPEICTABICHUIO OTYETA.

KonkpetHoe cojepkanue y4eOHON MPAKTHUKU ONPEACSCTCS C YYeTOM BO3MOXHOCTEH U
UHTEpecoB Kadeapsl, opraHusyoieil npakTuky. [10AroroBka oTYeTa BKIIIOYACT OMUCAHUE H
CUCTCMATU3alUI0 PC3YJIbTATOB, IMOJIYYCHHBIX MPU MOCCUHICHUA HOIIpaSI[eJ’IeHI/Iﬁ U BBITIOJTHECHUU
WHIUBHIYAILHOTO 3aJaHusl TMOATPYIIONH CTYyIEeHTOB H3 2-3-X 4YeJIOBEK M0 TEMaTHKe
UCCIIeIOBaHMsI Kadeap.

4. O0beM yueOHOI MPAKTUKHU

Bunsr yue6HOM paboThI Bcero
3a4ueT. eQUHHUIL AKkazieM. 4acoB
O01as TpyA10eMKOCTh IUCHUILIUHBI 110 Y4e0HOMY 30 108
IUIAHY '
CamocrositesbHasi padora (CP), B Tom yucie: 3,0 108
KoHTtakTHas camocTosiTenbHas pabora 0,2
CaMOCTOSITENILHOE BBITIIOJIHEHHE paszesioB 3,0 1078
IYCHUTLIINHEI '

Bu1 H”TOroBOro KOHTPOJISA: 3a4€T ¢ ONEHKOM

Bunst yue6HOI paboTh

Bcero

3a4eT. eqUHHUIL

AcCTpOH. 4acoB

OO0mas TpyA0eMKOCTh JUCHUIIIUHBI 10 Y4eOHOMY 30 81

IVIAHY '

CamocrositesabHas padora (CP), B ToM yncie: 3,0 81
KoHTtakTHas camoctosTenbHas pabora 0,15

CamocrosiTensHOE BBITIOJIHEHHE pazzienoB 3,0 80 85

JUCIUIIIINHEI '

Buja uTOroBOro KOHTpOJIsi: 3a4eT ¢ OLEHKOM

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI

«IIpousBoacTBeHHAsI IPAKTUKA: HAYYHO-UcCIeA0BaTelbcKas padora (52.B.02(H))

1. Heab npou3BOACTBEHHOH NPAKTHKU: HAYYHO-HCCJIeI0BaTe/bckas padora —
dbopMupoBaHre HEOOXOAUMBIX KOMIETSHITUH ISl OCYIIECTBICHUS HAyYHO-HCCIIEIOBATEIHCKON
NEeSATENIbHOCTH T0 HampaBieHutro mnoarotoBku 18.03.02 Duepro- u pecypcocbdeperaroimine
IpoIecChl B XWMHUYECKOH TEXHOJOTHH, HEe(PTEeXUMHH ¢ OHWOTEXHOJIOTHH IOCPEICTBOM
TUTAHUPOBAHMSL U OCYILIECTBICHHS SKCIEPUMEHTAIBHOMN JIeITENbHOCTH HA OCHOBAaHUU U3yYEHHBIX
JVICIIATUTAH, B TOM YHCIIE CIICITUATBHBIX, ¥ CAMOCTOSITEIIFHO M3yYeHHOH HH(POPMAIIHH.

OCHOBHBIMU 3aJlauaMU SIBIISIETCS MPUOOPETEHHE HABBIKOB TUIAHUPOBAHMS M BBITTOJIHEHHS
HAy4YHO-UCCIIeI0OBATeNIbCKOH paboThl; 00paboTKa, MHTEpHpETalus U MpEeACTaBIeHUE HayYHBIX
pe3yJbTaTOB; MOATOTOBKA K BHITIOJIHEHUIO BBIITYCKHON KBAIM(UKAITMOHHONW PaOOTHI.

2.B pesyabTare H3yYeHHs JUCHUILUIMHBI oOydawumiics 1o
O0akajaBpuaTa J0JKeH 00/1aJaTh CJACAYIOIIHMH KOMIIETCHUHMM:

nporpamme




— TOTOBHOCTBIO M3Yy4aTh HAyYHO-TEXHHUYECKYI0O HMH(OpMAIMIO, aHAIU3HPOBATH
OTEYECTBEHHBIN M 3apyOEKHBIN OIBIT 10 TeMaTuke uccienoanuii (ITK-13);

— CHOCOOHOCTBIO MPHUMEHSTh COBPEMEHHBIE METOABI MCCICIOBAHMS TEXHOJIOTHYECKHX
OpPOIECCOB M NPUPOIHBIX CpEN, HCHOJIb30BATh KOMIBIOTEPHBIE CPEACTBA B HAy4YHO-
uccienoBareabckoi padore (ITK-14);

— CHOCOOHOCTBIO  IUIAHUPOBATh  OKCIEPUMEHTAJIbHBIE  HCCICIOBAHUSA, IOJYyYarTh,
00pabaThIBaTh U aHATM3UPOBATH MONTydeHHBIE pe3ynbraThl ([1K-15);

— CHOCOOHOCTBIO MOJICIMPOBATh JHEPro- M pecypcocOeperaronme IMpouecchl B
npomsbituieaaoctr (ITK-16).

3uams:

— MOPSANOK OpraHu3alliH, IJIAHWPOBAaHUS W TPOBEACHUS HAayYHO-UCCIIEI0BATEIBCKUX
paboT ¢ UCIOIb30BAaHUEM TOCIIETHUX HAYYHO-TEXHUYECKHUX JTOCTHKECHUN B TaHHON 00JIacTH;

— TEOpPETUYECKHE OCHOBBI W METOJbl MaTEMaTHYECKOTO MOJICIIMPOBAHUS XUMHKO-
TEXHOJIOTUYECKUX IMPOIECCOB M CHUCTEM, aHallM3a U 00pabOTKH MH(MOPMAIMH U TPUMEHSTh TH
3HAHUS HA IPAKTUKE;

— CBOMCTBa XMMHYECKHX 3JICMEHTOB, COCJIMHEHHH W MaTepUalOB HAa MX OCHOBE JIJIS
pelIeHus HayYHO-UCCIIeI0BaTeIbCKUX 3a/1ay;

Ymemn:

— OCYUIIECTBJISATH TOUCK, 00pabOTKY M aHaIW3 HAyYHO-TEXHHUYECKOW HH(OpMAIMH TI0
IpOQIITIO BHIMOJIHAEMON paObOTHI, B TOM YHCIIE C TPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHH;

— paboTaTh Ha COBPEMEHHOM JIAOOPAaTOPHOM M KOMIIBIOTEPHOM OO0OpYIOBaHHH,
OpPraHW30BBIBATH TPOBEJICHHE HSKCIECPUMEHTOB M HCIBITAHHH, NPOBOIUTH WX 00pabOTKy u
aHAJTM3UPOBATh PE3YJIbTATHL;

— TPUMEHATh TEOPETHUYECKHE 3HAHUS, MOJNYYCHHbIE NPU H3YYCHUH €CTECTBEHHO-
HAYYHBIX JWCHUIUIMH W METOJIbl MaTeMAaTH4YEeCKOTO MOJACIHPOBAHMSA JUIA  aHAJIK3a
IKCIEPUMEHTAJIBHBIX JaHHBIX;

Braoemy:

— CHOCOOHOCTBIO pellaTh IOCTABJICHHBIE 3aJaud, MCIOJb3Yys YMEHHMs M HaBbIKH B
OpraHu3allii HAyYHO-MCCIIeIOBATEIbCKIX U TEXHOJIOTHIECKUX padoT;

— CHOCOOHOCTBIO H3ydaTh HAYYHO-TEXHMYECKYI0 HH(POpMAIMIO, OTEYECTBEHHBIH U
3apyOeKHBIN OIBIT O TEMATUKE UCCIIEIOBaHMUS.

3. Kparkoe comepxanue qMCUMILTHHBI

B mpouiecce ocBoeHUs JUCITUIIIMHBI 00YYArOIIUIACS JOKEH MOATOTOBUTH U MIPEJICTABUTh
K 3alUTe HayyHO-uccienoBarenbckyto padory (HUP), BbImoaHEHHYIO HA COBPEMEHHOM YpOBHE
pa3BUTHS HAYKH U TEXHUKU M COOTBETCTBYIOIIYIO BHIOPAHHOMY HANpaBIEHUIO MOJITOTOBKU U
nporpaMMme o0ydeHusl.

B npencrasnennoi k 3amure HUP noiokHBI MONydnTh pa3BUTHE 3HAHUS U HABBIKH,
MOJIy4eHHBIE OOYyYalomMMCS TPH OCBOSGHHUU MpOrpamMMbl OakajiaBpwara, B TOM YHCIE IpHU
M3y4YECHUHM chenuainbHbIXx aucuuiuinH. [IpencraBnennas k 3amure HUP nomkna conepxars
OCHOBHBIC TEOPETHYECKHE TOJIOKEHUS, SKCIEPUMEHTAIbHBIE pE3YyJbTaThl, MNPAKTHYECKHE
JTOCTHIKEHUS M BBIBOJBI TIO paboTe.

4. O0beM HaAYYHO-HCCJIEA0BATEIbCKON PadOThI

. B 3auerHbIx B akanem.
Bunasl yueOHoM paboTh
€IMHUIIAX Jacax
O0mas Tpy10eMKOCTh TMCIUILIHHBI 110 Y4eOHOMY IUIAHY 3,0 108
Konraktnas padora (KP): 3,0 108
Konraknas pabora ¢ mpernoaBatenem 3.0 108
CamocrositesbHas padora (CP) - -
Buj HTOroBOro KOHTPOJIs: 3a4€eT ¢ OLIEHKOI - -




Bunst yueOHoli paboThI B sauetnbix B actp. wacax
eIMHHIIAX
O01asi TPY10€eMKOCTh TMCHUILIHHBI 0 Y4eOHOMY IJIAHY 3,0 81
Konraktnas pa6ora (KP) 3,0 81
Konraknas pabota ¢ mpernogaBareaemM 3.0 81
CamocrositesbHas padora (CP) - -
Buja uTOroBoro KOHTpOJIA: 3a4eT ¢ ONEHKOM - -

AHHOTauus padoyeii NporpaMMsbl JMCHUTLIMHBI
«IIpou3BOACTBEHHAS] MPAKTUKA: NMPAKTHKA 10 MOJYYeHUI0 PO eCcCHOHATBHBIX YMEHUH U
onbiTa NpogeccuoHaIbHOI aesaTeabHocTH» (52.B.03(111))

1. Ile1b MPaKTHKM — NPAKTUYECKOE U3YYEHUE TEXHOJOIMUYECKUX IHKIOB IPOU3BOJCTB
pPa3NMYHBIX BHUJOB XHUMHMYECKOW MPOAYKUMH, CTPYKTYphl MPEINPUATHS, METOJIOB H
0COOEHHOCTEH ynpaBieHUs MPOU3BOACTBEHHBIM MpolueccoM. DopMupoBaHue y o0ydyarolerocs
CIIOCOOHOCTH OCYILECTBJIATh 3HEPro- M pecypcocOEeperaronivii TEXHOJOTMYECKUI IMpoliece
IPOM3BOJICTBA PA3IMYHBIX BUJIOB XMMUYECKOH MPOTYKIIHH.

2. B pe3yabTare mnNpoXo:kAeHHS NPAKTHKH oO0y4YalliMiicdA Mo mnporpamme
O0axkajaBpHAaTa J0JKeH 00J1a1aTh CJIey0IUMH KOMIIeTeHIUSIMM:

— CHOCOOHOCTBIO OCYIIECTBJIATH TEXHOJIOTMYECKUH IpoLecc B COOTBETCTBUU C
pEriIaMeHTOM M HCIIOJIb30BaTh TEXHUYECKHE CPENICTBA Ul M3MEPEHHs] OCHOBHBIX IapaMeTPOB
TEXHOJIOTMYECKOTro IpoLecca, CBOicTB chipbst 1 npoaykuuu (I1K-1);

— CIIOCOOHOCTBIO Y4acTBOBaTh B COBEPUICHCTBOBAHMM TEXHOJIOIMYECKHMX IIPOLECCOB C
MO3UIUI 3HEPro- U pecypcocOepekeHnsi, MUHUMU3AUN BO3AECUCTBUS HAa OKPYXKAIOILYIO Cpery
(TK-2);

— CHOCOOHOCTBIO  HCHOJNB30BAaTh  COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJOTHH,
POBOIUTH 00pabOTKY MH(GOPMAIMH C WCHOIB30BAHUEM MPHUKIIAJHBIX MPOrpaMM U 0a3 JaHHBIX
JUIS pacyeTa TEXHOJIOTMYECKUX MapaMeTpoB 0OOPYAOBaHMS U MOHUTOPHUHIA MPUPOIHBIX CPEX
(IIK-3);

— CHOCOOHOCTBIO  MCIOJIb30BaTh ~ HOPMAaTHBHbIE  JIOKYMEHTBI [0  KauyecTBY,
CTaHIapTU3aIMH U cepTuduKanuy npoaykToB u uznenuii (ITK-4);

— TOTOBHOCTBIO OOOCHOBBIBATH KOHKPETHBIE TEXHWYECKHE DPEUICHUS NpU Pa3paboTKe
TEXHOJIOTUYECKUX MPOIIECCOB; BEIOMPATh TEXHUYECKUE CPEJCTBA U TEXHOJIOTUH, HATIPABJICHHBIC
Ha MHUHHMH3AIIMIO aHTPOIIOTEHHOTO BO3/IeiicTBHs Ha OKpyxkarouryio cpeny (ITK-5);

— CIIOCOOHOCTBIO  CIEAWTh 3a BBIIOJHEHHMEM TMpaBUI TEXHUKHM O€30MacHOCTH,
NPOM3BOJICTBEHHON CaHUTApUM, IMOKApPHOW OE€30MacHOCTH ¥ HOPM OXpaHBl TpyAa Ha
npeanpustusx (ITK-6);

— TOTOBHOCTBIO OCBaWBaTh M OKCIUTyaTHPOBAaTh HOBOE OOOpYyIOBaHWE, NPHUHUMAThH
y4acTHe B HAJIAXXHBAHWUU, TEXHUUECKUX OCMOTpax, TEKYIIIMX PEMOHTAX, IPOBEPKE TEXHUYECKOTO
COCTOSTHHSI 000pyIoBaHus U iporpaMMHBIX cpencts (ITK-7);

— CHOCOOHOCTBIO HCHOJB30BAaTh 3JEMEHTHl SKOJIOr0-3KOHOMHYECKOTO aHajiu3a B
CO3JJaHUU SHEPro- U pecypcocbeperatommx texHonorui (IK-8).

— TOTOBHOCTBIO HM3y4aTh HAyYHO-TEXHHUYECKYHO HMH(OpMAINIO, aHAIM3HPOBATH
OTEUECTBEHHBIH U 3apyOeKHBII OMBIT 10 TeMaTuke uccnenaoBanuii (IK-13);

— CHOCOOHOCTBIO MPHUMEHSATh COBPEMEHHBIE METOJbl HCCIIEAOBAHUS TEXHOJIOTMUYECKHX
IpPOIIECCOB M NPUPOIHBIX CpEl, HCHOJIb30BATh KOMIIBIOTEPHBIE CpEICTBA B HAy4YHO-
uccienosateabekoit padore (ITK-14);

— CHOCOOHOCTBIO  IUIAHUPOBATh  OKCIEPUMEHTAJbHBIE  HMCCIENOBAHUSA, IMOJYy4arTh,
00pabaThIBaTh U aHATM3UPOBATH MONTydeHHBIE pe3yabpTaThl ([TK-15);

— CIIOCOOHOCTBIO MOJIEIMPOBATH HHEPro- M pecypcocOeperarolme MNpoIecchl B
npowmbinuieHHocTd (I[TK-16).

3nams:




— TEXHOJIOTHYECKHE TIPOIECChl M OCHOBHOE TEXHOJIOTMYECKOEe O000pyJIoBaHHE,
HCITOJIB3YEMOE B XUMHKO-TEXHOJIOTHIECKUX TIPOU3BOJICTBAX

— OCHOBHBIE TPHHIIUIBI, METOABI U (DOPMBI KOHTPOJISI TEXHOJOTHYECKOrO IMporecca U
KauecTBa MPOAYKIIHH;

— OCHOBHBIE HOPMATHBHBIC JOKYMEHTHI II0 CTaHJAPTU3AIMH U CePTHPHUKALII
MPOJIYKIUHA XUMAYECKUX MPEATNPUITHH;

— IpaBWJIa TEXHUKHA O€30MaCHOCTH U MPOU3BOJICTBEHHON CAaHUTAPHUH;, OpPTraHU3aIl[MOHHYIO
CTPYKTYPY NPEIIPUITHUS;

Ymemn:

- MPOBOJUTH aHAJIM3 TEXHOJOTHMYECKHX IMPOIECCOB, TEXHOJIOTHYECKOTO 00OPYI0BaHMUSI,
XUMHUKO-TEXHOJIOTHYECKMX CHCTEM KaK OOBEKTOB  MOJICIMPOBAHUS, TPOSKTUPOBAHMUS,
ONTUMU3AIMH U YIIPABJICHUS;

- TPUMEHATh HA TMPAKTUKE TEOPETUUYECKUE 3HAHUS B OOJACTH MATEMATHYECKOTO
MOJICIIMPOBAHUS SHEPTO- U PeCypCcocOEperarImXx XUMUKO-TEXHOJIOTHUYECKHUX ITPOIIECCOB;

— aHAIM3UPOBATh TEXHUYECKYID JIOKYMEHTAIMIO, pEaIU30BbIBaTh Ha MPaKTHUKE

TpeOOBaHUS ~ HOPMATHBHOM  JIOKyMEHTallMu B OOJAacTH  CO3JaHUS  DHEPro- |
pecypcocOeperaroniux mporeccoB B XAMUIECKON TEXHOIOTHH, HEPTEXUMUN U OMOTEXHOJIOTHH.
Braoemy:

— METOJaMH MPOEKTUPOBAHMS TEXHOJIOIMYECKHUX JIMHUI U MOA00pa TEXHOJIOIMYECKOIO
o0opy/sOBaHus, METOJaMU  YIPABICHUS TEXHOJIOIMUYECKMMHU IIpolieccaMd U BbIOOpa
IPOrpaMMHO-aNapaTHBIX CPEACTB KOHTPOJIS U YIPaBJIECHUS TEXHOIOTMYECKMMHU IPOLIECCaMH;

- METOJaMHU IPOBEJEHUS BBIYUCIUTEIbHBIX HKCIEPUMEHTOB C HCIOJIb30BAaHUEM
CTaHJAPTHOIO U CIIELHATN3UPOBAHHOIO IPOTPAMMHOI0 00ECTIEUEHNUS;

— CHOCOOHOCTBIO W TOTOBHOCTBIO OCYIIECTBIISITh TEXHOJOTMUYECKHHA IPOIECC B
COOTBETCTBUU C PETJIAMEHTOM.

3. KpaTkoe coaep:kanue JIUCHUIITIHHBI

[Ipon3BoacTBEHHAs MPAKTUKA: MPAKTHKA MO MOJTYYEHUIO NMEPBUYHBIX YMEHUN M OIBITA
pohecCUOHANBHON JeSTEIbHOCTH COCTOUT U3 ABYX 3TaIOB:

— 03HAKOMJIEHHE C TEXHOJIOTHEN MPOU3BOACTBA U MECTOM IPOU3BOACTBEHHOM NPAKTHUKH,

— INPAaKTUYECKOE OCBOEHHE TEXHOJIOTMYECKUX IPOLECCOB M METOJOB MX KOHTPOJISA Ha
OPEINPUATHIX XUMUYECKOW MPOMBIIUIEHHOCTH  Ha OCHOBE M3yYEHHUS TEXHOJOTHYECKHX
pPErIaMEHTOB NIPOU3BOJICTB, IPOBEIECHNE MOJIEITUPOBAHUS XUMUKO-TEXHOJIOTHYECKUX MPOLIECCOB
C MCIOJIb30BaHUEM CTaHIAPTHOTO MPOTrpaMMHOI0 o0ecreueHns (MHANBUAYAIbHOE 331aHHE).

1. O3HakOMIIEHHE C TEXHOJIOTMEW MPOU3BOJCTBA OCYLIECTBIISIETCA B BUJIE DKCKYpCUN Ha
HOPEINpPUATHS. COOTBETCTBYIOIIETO MpOo(uiis. A TakKe NMyTeM H3Y4YEHHsI TEXHOJOTMYECKHX M
TEXHUYECKUX JJOKYMEHTOB, MPEJOCTABIIEMbIX OpPraHM3alUsIMU — MECTaMH HPOH3BOJICTBEHHOM
npakTuku. Ilpyu nmocemeHun npeanpusTus (OpraHu3alyy) U O3HAKOMIIEHUS C JESTEIbHOCTHIO
00BEeKTa HCCIeOBaHUs OOydaroumMiics JODKEH coOpaTh MaTepual, HEeoOXOIUMBINH Jis
MOJTOTOBKU OTYETA 110 MPAKTHKE.

OTuer 1o npakTHKe BKIIIOYAET:

- HCTOPUYECKYIO CIIPaBKY O MPENNPUITHH;

- HOMEHKJIATYpPY BBIITYCKaeMOW MPOAYKIIUH;

- BUJIbI 1 HOPMBI pacxo/ia ChIpbeBbIX MaTEPHAJIOB;

- OIIMCaHNE OCHOBHBIX TEXHOJOTUYECKUX IIPOLIECCOB MPOU3BOICTBA;

- METO/Ibl KOHTPOJISI TEXHOJIOTMYECKUX MapaMeTpOB IIPOIECCOB;

- MEpOMNpHUATHS TO YCTPAHEHHIO OTKJIOHEHHMH (HapylIeHHH) peXMMHBIX MapaMeTpoB
paboTh 000PYIOBAHUS U TEXHOJIOTHUECKHUX MPOIIECCOB;

- METO/Ibl 6€30IIaCHOTO BEJICHHSI TEXHOJIOTHYECKUX MTPOLIECCOB;

- XapakTEepUCTHKH HCTOYHUKOB BBIOPOCOB, COpOCOB M 00pa3oBaHUs OTXOJOB Ha
NpEANPUATHH;

- METO/JIbl U CPEJICTBA 3aLIUTHI OT BPEJAHBIX HETATUBHBIX (DAKTOPOB HA MPEAIPUSITUH;



- OIHMCAHUE CPEJCTB aBTOMATHU3allMM U YIPaBJIECHUS MPOU3BOACTBOM U XapaKTEPUCTUKHU
TEXHUYECKUX U JP.

2. ITpakTH4ecKkoe OCBOCHHE TEXHOJIOIMUECKUX MPOLIECCOB HA KOHKPETHOM NPEAIPUITUN
00yyaroIuiicss OCYHIECTBISIET B COOTBETCTBMM C WHIUBUAYAJIbHBIM 33/laHUEM IO IPAKTHUKE,
KOTOPOE BKJIIOUYACT:

- U3y4EHHUE aCCOPTHMEHTA BBITYCKAaeMOM MPOIYKIMH, UX BUI0B U MapOK;

- TpedoBanust 'OCT P u npyroil HOpMaTuBHOHN JOKYMEHTALMM K KAYECTBY BBIITYCKaeMOM
IPOJYKLIIH;

- U3y4YEHHE ChIPbEBBIX MaTEPUAIOB U METO/I0B BXOJJHOI'O KOHTPOJIS Ka4eCTBa;

- METOJbl MU METOJUKU IPOBEIEHUS HUCHBITAHUNH M KOHTPOJS KauyecTBa XHUMHUYECKOM
IPOAYKIMH U PA3IUYHBIX BUIOB €€ OIIACHOCTEH;

- U3y4YEHHUE TapaMeTPOB TEXHOJIOINYECKOT0 Ipoliecca, PeyCMOTPEHHBIX B perjaMeHTe,
Y METOJIOB €0 KOHTPOJIS;

- oApoOHOE ONMCAaHUE BUAA U THUIIA 000PYIOBAHUSA Ul OCYLIECTBICHUS KOHKPETHOTO
TEXHOJIOTUYECKOr0 MIPOLECCa;

- H3Y4EHHUE METOJOB KOHTPOJII M JIMarHOCTUKM HEHCIPABHOCTEH M  OTKa30B
000py10BaHus1, KOHTPOJIbHO-U3MEPUTEIbHBIX IPUOOPOB U Ap.;

- JedcTBUS 00CITYKMBAIOIET0 MEpCOHajJa HPU 4Ype3BbIYAMHBIX CUTyallUsX HAa OCHOBE
U3YYEHUS TEXHOJOIMUYECKHX pEerjaMeHTOB U IUIAHOB JIOKAJIM3allMM U JIMKBUAALUU
Ype3BbIYAHBIX CUTYaLUi;

- u3ydyeHHe (QYHKIHMOHAJIbHBIX BO3MOXHOCTEH CIELUAIM3UPOBAHHOIO IMPOTrPAMMHOIO
o0ecrieyeHus s pelleHusl 3ajJjad MOJAEIMPOBAHHUSA, ONTUMHU3ALUK, NPOCKTUPOBAHUS U
YOPaBICHUS XUMHKO-TEXHOJOTMYECKMMM IIPOLECCAaMU M CHCTEMaMU M NpUoOpeTeHue
IPAaKTUYECKUX HaBBIKOB PabOThI C HMCIIOJIb30BAaHUEM OJHOIO WJIM HECKOJBKHUX HPOTrPaMMHBIX
CPEICTB.

[Ipu BBINONHEHUM WHAMBUIYAIBHOTO 3a/laHUs CTYJIEHT JOJDKEH coOpaTh Marepuabl 10
CTPYKTYpE TPEANPHUSITHS, METOJIaM YIIPABIEHHS, CUCTEME COBITa TOTOBOM MPOAYKIHH, METO/IaM
KOHTPOJISI M YIPABJICHHUsS KaueCTBOM OKpPYXKAIOLIEH cpeabl Ha MPEANpPHSITHH, BO3MOMXKHBIM
TEXHOJIOTMYECKUM HApPYLICHUSIM U OTKJIOHEHUSM U JIp.

4. O0beM NPOU3BOACTBEHHON NMPAKTHKH

Buast yueOHO# paboThI Bcero
3adeT. eMHUIL Axajniem. 4acoB
OO0mas TpyA0eMKOCTh JUCHUIITIUHBI 10 Y4eOHOMY 30 108
IVIAHY '
CamocrositeibHas padora (CP), B Tom uncie: 3,0 108
KoHTtakTHas camocTosiTenbHas pabora 0,2
CamocrosiTeTbHOE BBITIOJITHCHHE pas3zenon 3,0 107.8
JYCLUIIJIMHEBI '
Bu1 M TOroBOro KOHTPOJIs: 3a4€T ¢ OLIEHKOM
Bunpr yue6HOM paboTh Bceero
3aueT. eIMHUIL ACTpOH. 4acoB
Oo6masi TpyA0eMKOCTh JUCIIHILIUHBI M0 Y4eOHOMY 30 81
IVIAHY '
CamocrositeibHas padora (CP), B Tom uncie: 3,0 81
KoHnTtakTHas camocTosTenbHas pabora 0,15
CamocTosTeIbHOS BBITIOJITHCHHE pas3zenon 3,0 80.85
JYCIHUNIIIMHBI '

Buja MTOroBOro KOHTPOJIA: 3a4eT ¢ OLEHKOI




AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«IIpexaumiomuas npaktuka» (52.B.04(I1x))

1. Ileab NPaKTUKH — 3aKPEIUICHHE TEOPETUYECKUX 3HAHUIN M MPAKTHUYECKUX HABBIKOB,
IOJYYeHHBIX B Ipouecce oOydeHHss 1O Mporpamme OakajlaBpuara; INpHOOpeTeHue
NPAaKTUYECKOTO ONbITa Pa0OThl C MCTOYHMKAMHU HAyYHO-TEXHHYECKON WH(pOpMAalWH, OIbITA
IIOCTAaHOBKM U BBINOJIHEHHUSI HAayYHO-UCCIIEAOBATEIbCKUX M PACUETHO-NIPAKTHUECKUX 3a]ad;
OBJIQJICHUE METOJOJIOTHEH M METOJaMH KOMIIBIOTEPHOTO MOJEIMPOBAHUS U 00pabOTKU
pe3yIbTaTOB UCCIIEAOBAaHU; cOOpP, IOArOTOBKA U aHAJIU3 MATEPUAIOB 110 TEMATHKE BBITYCKHON
KBaJTM(PHKAIIMOHHOHN pabOoTHI.

2. B pe3yabTare NpOXOXkAeHUS NPEIIUIJIOMHON MNPAKTHUKH OOY4YAIOIIMHCH 110
nporpamMme 6aKajiaBpuara J0J/:KeH 00/1a1aTh CJeAYIIMMMH KOMIeTeHIHAMU:

— CHOCOOHOCTBIO  OCYIIECTBIISATH TEXHOJIOTMYECKUH IpoLecc B COOTBETCTBUU C
pErJIaMEeHTOM U HCIIOJIb30BaTh TEXHUYECKUE CPEICTBA JJISI U3MEPEHHS OCHOBHBIX MapaMeTpoB
TEXHOJIOTMYECKOTr0 Iporecca, CBOcTB chipbs 1 npoaykuuu (I1K-1);

— CHOCOOHOCTBIO y4acTBOBaTh B COBEPIIEHCTBOBAHWHU TEXHOJOTUYECKHX IIPOLIECCOB C
MO3HIIMN DHEPro- U pecypcocOepekeHrsl, MUHIMH3AlUU BO3ICHCTBHSI HAa OKPYXKAIOIIYIO CPEIy
(TK-2);

— CHOCOOHOCTBIO  HCHOJNB30BAaTh  COBPEMEHHBIE HH(OPMAIMOHHBIE  TEXHOJOTHH,
POBOIUTH 00pabOTKY MH(MOPMAIMH C UCIOIB30BAHUEM MPHUKIAIHBIX TPOTrpaMM U 0a3 JaHHBIX
JUIS pacyeTa TEXHOJIOTMYECKUX MapaMeTpoB 0OOpYHOBaHMS M MOHHTOPUHIA MPUPOAHBIX Cpel
(IIK-3);

— CHOCOOHOCTBIO  MCIOJIb30BaTh ~ HOPMAaTMBHbIE  JOKYMEHTBI [0  KauyecTBY,
CTaHIapTU3alMU U cepTUduKanuy npoaykToB u uznenuii (ITK-4);

— TOTOBHOCTBIO OOOCHOBBIBATH KOHKPETHBIE TEXHWYECKHE DPEUICHUS NpU Pa3paboTKe
TEXHOJIOTUYECKUX MPOIIECCOB; BEIOMPATh TEXHHUYECKHE CPEACTBA M TEXHOJIOTHH, HAIPaBICHHBIC
Ha MHUHHMH3ALIUI0 aHTPOIIOTeHHOTO BO3/1eiicTBHs Ha OKpyxkarouryio cpeny (ITK-5);

— CHOCOOHOCTBIO  CIICAUTH 32 BBINOJIHEHHWEM TMPAaBHJ TEXHUKH OE30MacHOCTH,
IPOM3BOJICTBEHHON CaHUTApUM, IIOKApHOW OE30MacHOCTH M HOPM OXpaHbl TpyAa Ha
npeanpustusx (ITK-6);

— TOTOBHOCTBIO OCBaWBaTh M JKCIUTyaTHPOBAaTh HOBOE OOOpYyIOBaHWE, NPHUHUMAThH
y4acTHe B HATAXXHBAHUU, TEXHHUECKUX OCMOTpaX, TEKYIINX PEMOHTAX, IIPOBEPKE TEXHHUECKOTO
COCTOSIHUSI 000pYyI0BaHuUs U MporpamMmHusbIx cpencts (I1IK-7);

— CHOCOOHOCTBIO HCIOJB30BATh 3JEMEHTHl JKOJIIOTO-PKOHOMHYECKOTO aHaln3a B
CO3/IaHHHU JHEPro- U pecypcocoeperaromiux Texnomioruit (ITK-8).

— TOTOBHOCTBIO HM3Yy4aTh HAyYHO-TEXHHUYECKYIO HH(OpManuio, aHaIu3upOBaTh
OTEUECTBEHHBIH U 3apyOe)KHBII OMBIT 10 TeMaTuke uccnenoBanuii (IK-13);

— CHOCOOHOCTBIO MPHUMEHSATh COBPEMEHHBIE METOJABI MCCIEI0BaHMS TEXHOJIOTMYECKUX
OpPOIIECCOB M NPUPOIHBIX CpEl, HCHOJIb30BATh KOMIIBIOTEPHBIE CpEICTBA B HAy4YHO-
uccienosareabekoit padore (I1K-14);

— CHOCOOHOCTBIO  IUIAHUPOBATh  SKCIEPUMEHTAJIbHBIE  MCCIEOBAHUSA, IOJYy4YarTh,
00pabaThIBaTh U aHATM3UPOBATH MONTydeHHBIE pe3ynbraThl ([1K-15);

— CHOCOOHOCTBIO MOJICIMPOBATh JHEPro- M pecypcocOeperaronme IMpoIecch B
npowmbinuieHHoctd (I[TK-16).

3name:
— OCHOBBI TEOPETHYECKOTO WCCICAOBAHUS M M3YUCHUS OOBEKTOB MPAKTUICCKUX
UCCIICIOBAaHU — TEXHOJIIOTUYECKUX TMPOIIECCOB, OOOPYIOBaHMS, YCTAHOBOK XHUMHYECKHX,

He(pTEeXUMHUUECKNX U OMOTEXHOJIOTHIECKUX TIPOU3BOJICTB;
— COBpPEMCHHBIE HAy4yHBIE KOHIICTIIMM B OONAacCTH  CO3J@HUS DHEPro- W
pecypcocOeperaronmx mIpoIeccoB B XUMHUIECKONH TEXHOJIOTUH, HEPTEXUMUU U OMOTEXHOIIOTHH;
— CTPYKTYpPY W METOJIbl YIPABJICHHUS COBPEMEHHBIM IPOU3BOJCTBOM XHWMHUYECKOW H
CMEXHBIX 00JIaCTel MPOMBIIIIIEHHOCTH;



- METOJbl MAaTEMAaTHYECKOTO MOJCIMPOBAHUSA MJIs pEUIeHMs] 3aJad ONTHMHU3ALNH,
IPOEKTHPOBAHUS U YIPABIECHUS YHEPIO- U PECypcOCOeperarouMiu XUMUKO-TEXHOIOIHYECKUMHU
IIPOLIECCAMU U CUCTEMaMU;

- METOJIbI M CPENICTBA KOHTPOJIS U YIIPABICHHUS KA4€CTBOM OKPYKAIOIIEH CPELbl;

- METOABl aHAINW3a TEXHOJOIMYECKHX IPOLIECCOB KaK OOBEKTOB MOJEIMPOBAHUS,
ONTUMH3ALMU U YIIPABIICHHUS,

- COBpPEMEHHbIE HOpPMATHUBHBIE JOKYMEHTHI 110 KOHTPOJIIO KauyeCTBa XUMHUYECKOU
HOPOAYKLMH U O€30I1aCHOTO BEIECHUS TEXHOJOIMUECKUX IPOLIECCOB;

Ymemu:

— paboraTh C TEXHOJOTMYECKOH M TEXHMYECKOM JOKYMEHTAalMeH, I0JIb30BaThCs
UH(POPMALIMOHHO-CIIPABOYHBIM allllapaToOM, B TOM YHCJIE C HCHOJIB30BAHHUEM DJIEKTPOHHBIX
OMOIMOTEYHBIX CHCTEM, HH(OPMAIMOHHO-00Pa30BaTEeNbHBIX HOPTAJIOB JUIs IOUCKA CBOWCTB
BEIIECTB U XapaKTEPUCTHK TEXHOJIOTHYECKOTO 000PYI0BaHUS, OPOPMIISATH PE3yNIbTaThl HAyYHO-
IIPAKTUYECKHUX MCCIIEIOBAHNMN;

— HCIOJIB30BaTh IIOJIy4CHHBIE TEOPETUYECKUE 3HAHUA UIsI MOJECIMPOBAHUS, CUHTE3a U
yIpaBiIeHUS] TEXHOJIOTMYECKUMU MpOLecCaMU, OOOPYAOBaHUS M XMMHMKO-TEXHOJIOIMYECKUMU
cUCTeMaMM B XMMUYECKOH, He(hTeXUMUYECKO 1 OMOTEXHOIOIMYECKON MPOMBIIUIEHHOCTH;

- IPUMEHATh METOJIbl TIOMCKA UCXOAHBIX JaHHBIX C MCIIOJIb30BaHHEM MH(OPMAIIMOHHBIX
CHUCTEM IO TEMAaTUKE BBITYCKHON KBalIM(UKAMOHHOW pabOThl JUIs MOATOTOBKM HX U
IIPOBEJICHUS BBIYUCIIUTEIbHBIX S3KCIIEPUMEHTOB;

- UCIIOJIb30BaTh COBPEMEHHBIE MAKEThl IIPOrpaMM JUIsl PELICHMs 3a7a4 MOACIUPOBAHUS,
ONTUMU3AIMHA U YIPABICHUS DHEPro- M PecypcocOeperarmimMm MporeccaMl B XUMHYECKON
TEXHOJIOTUH, HEPTEXUMHUU U OMOTEXHOJIOTUY;

Braoemy:

— HaBBIKAMH CAMOCTOSITEIbHOW pPa0OThl € MCTOYHMKAMU HAaydyHOH HH(OpMaLuy,
pedepupoBaHusl HayYHBIX MyOJIMKaMid, 0OOOIIEHHUSI MEpPEIOBOTO OIBITA W JIYYIIUX MPAKTUK
HIPUMEHHUTEIBHO K 0OBEKTY UCCIIEI0BAHUS BBITYCKHOM KBaM(UKAIIMOHHON paboTHl;

— METOJaMU IPOEKTUPOBAHUSI OCHOBHBIX M BCIIOMOTaTENbHBIX LIEXOB MPENNPUITHS
XUMHUYECKON MPOMBIIUIEHHOCTH, CIIOCO0aMH pacdyeTa TEXHOJIOIMYECKOTo 000py10BaHMS;

- HaBbIKAMM CHUCTEMaTH3alluH, 0OpabOoTKM M 000OIIeHHs Pe3ylIbTaTOB KOMIBIOTEPHBIX
HKCIIEPUMEHTOB

3. Kparkoe cogep:kanue npeaIuIIOMHOH NPAKTHKH

Tematuka mNperIUIUIOMHOM NPAKTHKU CTYAEHTOB OakajgaBpuara OIpeaemsieTcs
TEMaTUKOH UX BBITYCKHOM KBaMU(UKAIIMOHHON pabOTHI.

[TpenaumuioMHas mpakTUKa MPOXOAUT B JAOOPATOPHUSIX M KOMIBIOTEPHBIX Kjlaccax Ha
Beinmyckaromux kadenpax KXTII u KUC XT  u jgpyrux — HaydHBIX J1IabopaTopusix,
TEXHOJIOTHYECKHX I0/pa3elieHusx, nHpopMamonHbix nenrpax PXTY um. [. . Menneneesa.
CryneHTbl 3HAaKOMSTCS ¢ HaydyHOM paboToil kadenp M B OTAENbHBIX CIydasx MPUBICKAIOTCS B
KAaueCTBE HCIOJHUTEIEH K PEUICHUI0 OTACNIBHBIX 3aJad B paMkax BeimoaHseMmblx HUP un
IPAaHTOB, OCBaMBAaKOT METOJbl KOMIIBIOTEPHOIO MOJEIMPOBAHUS, ONTHUMU3ALMM, YIPABICHUS
XUMHUKO-TEXHOJIOTHYECKUMH TIPOLIECCaMU M CHCTEMaMH; MPHOOPETal0T HABbIKM IIOMCKa U
HOJArOTOBKM MH(OPMAIUK, B TOM YHUCIIE C MCIIOIB30BAaHUEM CIICIIUATN3UPOBAHHBIX 0a3 JaHHBIX,
JUTSL TPOBEJICHUS PAacueTOB M0 TEMaTHKE BBIMTYCKHOM KBaTM(UKAIIMOHHONW pabOThl, yUaCTBYIOT B
00paboTKe pPe3yNbTaTOB UCCIEAOBAaHMS U TIOATOTOBKU UX K MYOTUKAIUH.

Bo Bpems npoxoxaeHus NpeAIUIIIIOMHON MPAaKTUKK CTYAEHTHI COOMPAIOT MaTepHallbl MO
TEMaTHUKE BBIMTYCKHOW KBaJM(PHUKAIMOHHON pabOThl, aHAIM3MPYIOT UX, HAMEYarOT OCHOBHBIE
HaIpaBJIEHUS U 334U pabOThI, BbIPa0AThIBAIOT METOA0JIOTHIO PELICHHS 3TUX 33/1a4.

4. O0beM npeIMIVIOMHON TTPAKTHKH

B 3aueTHBIX B akanewm.

Bunast yueOHoM paboTh
€IMHUIIAX Jacax

O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IIaHY 9 324




CamocrositesbHas padora (CP): 9 324
CaMOCTOSITEIbHOE BBINOJIHEHHUE PA3esIOB TUCHUIIIMHbI 323,8
KoHrtakTHas camoctosTenbpHas pabora 0,2

Buji ”'TOroBoro KOHTPOJIsi: 324€T ¢ OIEHKOH - -

Bunast yueOHoIi paboThI Bcero

3aueT. equHUL] AcTpOH. yacoB
O01mas Tpy10eMKOCTh IUCHUILIUHBI 110 Y4eO0HOMY 90 243
TJIAHy '
CamocrositesbHas padora (CP), B Tom yncie: 9,0 243
CaMOoCTOSITENILHOE BBIMTOJIHEHHUE paszenoB 015
JIUCIIUILINHEI 9,0 ’
KoHTtakTHas camocTosTenbHas pabota 242,85

Buj uTOroBOro KOHTpOJIsi: 3a4eT ¢ OLEHKOM

4.6 T'ocynapcTBeHHAsi HTOTOBasi aTTeCTAlMS, 321IUTA BHINYCKHOM
KBAJIM(PUKAIUOHHOH padoThl, BKJIIOYAs NOATOTOBKY K 3alllUTe U MPoLUeaypy 3alUThI
(b3.B.01)

1. Hean rocynapcTBeHHON UTOTOBOI ATTECTAIMH — BBISBIICHUE YPOBHS TEOPETUUECKOM
Y TIPAKTUYECKOM MOATOTOBIEHHOCTH BBITYCKHUKA BY3a K BBIIOJIHEHHIO MPO(ECCHOHATBHBIX 331a4
U COOTBETCTBUS €ro noaroroBku TpedosanusM PI'OC BO mno HampaieHHIO MHOATOTOBKU
6axamnaBpoB 18.03.02 DHepro- u pecypcocbdeperaoiire Mpoueccsl B XMMUYECKON TEeXHOJIOTHUH,
He(pTeXUMUU U OMOTEXHOJOruH, Npoduis «OCHOBHbIE MPOIECCH] XMMHUECKUX MTPOU3BOJCTB U
XUMHYecKast KHOEpHETHKa

2. B pe3yabTaTe rocyiapcTBeHHOW WTOrOBOii AaTTeCTAMH: 3aIIUTHI BBIMYCKHOM
KBAJIM(HUKANMOHHON PadoThl, BK/IIOYasi MOATOTOBKY K 3allUTe W NPOLEAYPY 3allMThI,
o0yyaommiics 1o mnporpamMme 0OakajaBpuara, JoJKeH 00JajaTh  CIEIYIOIIUMU
00IIEeKYJIbTYPHBIMH KOMIICTCHIMSIMM

CIIOCOOHOCTBIO HCHOJIb30BaTh OCHOBBI (UIOCOPCKUX 3HAHUM uisl (opMHUpOBaHUS
MupoBo33peHueckoi mosurmu (OK-1);

CIIOCOOHOCTBIO AHAJIM3UPOBATH OCHOBHBIE 3TaNbl U 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHs 001IecTBa Tt POpMHUPOBaHUs rpakaaHckoii mosunuu (OK-2);

CIOCOOHOCTBIO HUCMOJIb30BaTh OCHOBBI IKOHOMHUYECKHX 3HAHUW B Pa3IMUYHBIX cepax
xusHenestensHoctr (OK-3);

CIIOCOOHOCTBIO HMCHOJIb30BaTh OCHOBBI
xusHenestensHoctr (OK-4);

CIOCOOHOCTBI0O K KOMMYHHMKAIlMM B YCTHOM W NHCbMEHHON (opmax Ha pyccKoM U
MHOCTPAaHHOM  fA3BIKaX JJI1 pEIIeHUs 3aJad MEXKJIMYHOCTHOITO UM MEXKYJIbTYpHOTO
B3aumoeiicteus (OK-5);

CIOCOOHOCTBIO pPaboOTaTh B KOJJIGKTHBE, TOJEPAHTHO BOCHPUHUMATH COLMAIIBHBIE,
ITHUYECKHE, KOH(PECCHOHANIbHBIE U KyabTypHbIe pasnuuus (OK-6);

CIIOCOOHOCTBIO K cCaMOOpraHu3aluu u camoobpasoBanuto (OK-7);

CIIOCOOHOCTBIO HCIIOJIB30BAaTh METOJbI M CpEeACTBAa (U3NYECKOM KYyIbTYphl IS
oOecrieueHHs IOTHOLIEHHOH coMabHO U nmpodeccnonansHoi nesrensHoctr (OK-8);

CIOCOOHOCTBIO MCIOJIB30BaTh MPUEMBI MEPBOM MOMOIIM, METO/AbI 3aIMTHl B YCIOBHUSIX
uype3BblYaiiHbIX cutyanuii (OK-9);

o0menpogeccHOHAJIbHBIMM KOMIIETEHIIMSIMHU:

IPAaBOBbIX 3HAHMW B pa3IUYHBIX cdepax




CMOCOOHOCTBIO pelIaTh CTaHAAPTHBIC 3aJayd NPO(ecCHOHANBHOW NesATeNbHOCTH Ha
OCHOBE WH(OPMAITMOHHOW U OMOIMOTpaPUIeCcKO KyIbTYphl C TPUMEHEHUEM MH(QOpMaIrnoHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHH W C YYE€TOM OCHOBHBIX TpeOOBaHWI HH(OPMAIIMOHHON
6e3omacuoctu (OIIK-1);

CIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JIWCIUIUIAH B
npopeCCUOHATIBHON  AEATENbHOCTH, IPUMEHATh METOJbl MaTEeMAaTHYECKOro aHalu3a |
MOJICTTUPOBAHHS, TEOPETUIECKOTO M AKCIIepUMeHTanbHOoro uccienaoBanus (OI1K-2);

CIIOCOOHOCTBIO UCIIOJIB30BaTh OCHOBHBIE €CTECTBEHHOHAYUYHbIE 3aKOHBI JJI1 OHUMAaHMS
OKpy»Xarouiero mupa u siseauit npupo;s (OI1K-3);

npogecCHOHAIbHBIMH KOMIIeTeHIUsIMH, COOTBETCTBYIOLIUMHU BUJIaM
npodecCHOHATBLHOM 1eATEFHOCTH, HAa KOTOPhIE OPUEHTHPOBaHa MporpaMma OaxkaiaBpuara:

NPOU3600CHIEEHHO-MEXHOI0ZUYECKAA 0eAMENbHOCYD

CIOCOOHOCTBIO ~ OCYIIECTBJIATH  TEXHOJIOTMYECKHHA TPOLIECC B  COOTBETCTBHH  C
pErIaMeHTOM U MCII0JIb30BaTh TEXHUYECKUE CPEJICTBA Ui U3MEPEHMsI OCHOBHBIX IapaMETpPOB
TEXHOJOTUYECKOT0 IPOLiecca, CBOUCTB ChIpbs U npoaykimu ([1K-1);

CIOCOOHOCTBIO Y4YacTBOBaTb B COBEPLICHCTBOBAHWU TEXHOJOIMUYECKUX IPOLECCOB C
MO3HIIMN DHEPro- U pecypcocOepekeHrsl, MUHIMH3AlUU BO3ICHCTBHSI HAa OKPYXKAIOIIYIO CPEIy
(TK-2);

CIIOCOOHOCTBIO UCTIOIB30BATH COBPEMEHHBIE HH(POPMALIMOHHBIE TEXHOIOTHUH, TPOBOIUTH
00paboTKy MH(OPMAIMK ¢ UCIOIb30BAHUEM MPUKIAJHBIX IPOrpaMM U 0a3 JaHHBIX JJIs pacueTa
TEXHOJOTMYECKUX TapaMeTpOB 000pyI0BaHUs 1 MOHUTOpUHTA pupoaHbIX cpex (ITK-3);

CIIOCOOHOCTBIO MCII0JIb30BaTh HOPMATHBHbBIE JTOKYMEHTBI 110 KayeCTBY, CTaHIapTU3ALUU
U ceprudukanuu npoaykros u msaenuit (I1K-4);

TOTOBHOCTBIO OOOCHOBBIBATH KOHKPETHBIE TEXHUYECKUE PpEIICHUs Npu pa3paboTke
TEXHOJIOTUYECKUX MPOIIECCOB; BEIOMPATh TEXHHUUYECKHE CPEACTBA M TEXHOJIOTHH, HAIPaBICHHBIC
Ha MHUHHMH3ALIUI0 aHTPOIIOIEHHOTO BO3/ICCTBIS Ha OKpykarouryo cpeay (ITK-5);

CIOCOOHOCTBIO ~ CIEAWTh 32  BBINOJHEHHWEM TMPaBWJI TEXHHKH  OE€30MacHOCTH,
IPOM3BOJICTBEHHON CaHUTapUM, MOKapHOM OE€30MacHOCTM M HOPM OXpaHbl TpyJa Ha
npeanpustusx ([1K-6);

TOTOBHOCTBIO OCBaMBaTh U KCIUIyaTHPOBATh HOBOE 000OpylOBaHME, IPUHUMATh ydacTue
B HAJOKWBAaHUM, TEXHHYECKHUX OCMOTpAX, TEKYIIMX pPEMOHTaX, IPOBEPKE TEXHUYECKOTO
COCTOSIHUSI 000pYyI0BaHuUs U MporpamMmHusbIx cpencts (I1IK-7);

CIIOCOOHOCTBIO UCHOIb30BaTh 3JIEMEHTHI 3KOJIOT0-3KOHOMHYECKOI0 aHajlu3a B CO3/aHUU
3HEPro- u pecypcocoeperaronux rexuonoruii (ITK-8);

HAyYHO-UCCNe006aMeNbCKAA 0eAMENbHOCHb:

TOTOBHOCTBIO ~ M3y4aTh  HAayYHO-TEXHHYECKYI0  HH(pOpMAIMIO,  aHAIU3HPOBATH
OTEUECTBEHHBIH U 3apyOe)KHBII OMBIT 10 TeMaTuke uccnenoBanuii (IK-13);

CIOCOOHOCTBIO TPUMEHATh COBPEMEHHBIE METOJ/bl HCCIIEAOBAHUS TEXHOJIOTHYECKUX
IPOIECCOB M TPUPOIHBIX CpEN, HCIOJIh30BaTh KOMIBIOTEPHBIE CPEICTBA B HAy4YHO-
uccienosareabckoit pabore (ITK-14);

CIIOCOOHOCTBIO ~ TUIAHUPOBATh  DKCIIEPHUMEHTAJIBHBIE  WCCIEAOBAaHUS,  IOJydYaTh,
00pabaThIBaTh U aHATM3UPOBATH MONTydeHHBIE pe3ynbraThl ([1K-15);

CIIOCOOHOCTBIO  MOJEIHUPOBATh JHEPro- M pecypcocOeperarone Mpouecchl B
npombituieHHocTH (ITK-16)

B pesynprare MpOXOXKACHUS TOCYAAPCTBEHHOW WTOTOBOM arTecTalul (BBITIOJHEHUS
BBIITYCKHON KBaTM(PUKAIMOHHOM paboThl) 00yyaromuiics 1o nporpamme OakanaBpuara JO0JKEH:

3HATH:

— TMOpPAJOK OpraHu3alluM, IUIAHUPOBAHUS U TPOBEJCHMS HAYUHO-HMCCIEIOBATEIBCKUX
paboT ¢ UCIONIb30BAaHUEM TOCIIETHUX HAYYHO-TEXHUYECKHUX JTIOCTHKEHUHN B TaHHON 00JIacTH;

— TEOpPETHYECKHUE OCHOBHI MOJICIIMPOBAHUS, ONTUMH3AIMH W YIPABICHUS DHEPro- M
pecypcocOeperaronMmMei XUMHKO-TEXHOJIOTHYECKUMH TPOIeCCaMd M CUCTEMaMH M TTPUMEHSThH
9TH 3HAHUS Ha MPAKTHUKE;



— YHUCIIEHHBIC METOABI PELICHUS MaTeMaTHYECKHX 3a]a4 JUIsl UCCIIEI0OBaHUs MPOLIECCOB
XUMHYECKON TEXHOJIOTUU 110 TEME BBINYCKHOM KBAIM(UKAUOHHOW pabOThl M KOMILIEKCHI
[IPOrpaMM, pealu3yIoIINue JaHHbIE METObI;

— OCHOBHBbIE TpeOOBaHHUA K IPEACTABICHUIO PE3YIbTATOB MPOBEIEHHOIO UCCIIET0BAHMS
B BUJI€ HAYYHOT'O OTYETa, CTAThU WU JI0K/IAJa;

yMeTh:

— CaMOCTOSITEIbHO BBIABJISATH NEPCHEKTHBHBIC HAIPABJICHUS HAYYHBIX HMCCIIEIOBaHUM,
00OCHOBBIBAaTh AKTYaJIbHOCTb, TEOPETUYECKYI0 M IPAKTUYECKYI) 3HAYUMOCTH IPOOJIEMBI,
IIPOBOAMTH PaCYETHO-3KCIIEPUMEHTAIbHBIE HCCIIEJOBAHMSI C HCIOJb30BAHUEM IPUKIIATHOIO
IPOTrpaMMHOr0 00ecrieueHusl, aHAJIM3UPOBaTh U UHTEPIPETUPOBATH MOIYUYEHHBIE PE3YJIbTaThI;

— OCYUIECTBJISTH MOUCK, 00pabOTKy M aHAJIN3 HAYYHO-TEXHHUYECKOW MH(POPMALUU IO
TEME BBIMOJIHAEMOW pabOThl, B TOM YHCJIE C MPUMEHEHHEM COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTHI;

— paboTaTh Ha COBPEMEHHBIX MpHOOpax, 0OOPYIOBaHHMH, CPEICTBAX KOMITBIOTEPHOM
TEXHUKH, OPraHU30BHIBATh IMPOBEACHUE JIA0OPATOPHBIX W BBIYMCIUTEIBHBIX JKCIEPUMEHTOB,
IPOBOJUTH UX 00pabOTKY M aHAJIM3UPOBAThH PE3yJIbTaThI;

BJIA/JIETh:

— METOJIOJIOTHEH M METOJMKOW IPOBEAEHUS HAayYHBIX HCCIEIOBaHMN; HaBbIKAMU
CaMOCTOSITeNIbHOW Hay4YHOH U HCCIIe1I0BaTEIbCKONW PabOThI;

— HaBbIKaMH palOTHI B KOJJICKTHBE, IUIAHUPOBATH M OPraHU30BHIBATH KOJUICKTHBHEIC
Hay4HbI€ MCCIIEJIOBAHUS; OBJIA/JI€BaTh COBPEMEHHBIMH METOAAMU HCCICAOBAaHMS M aHaJIU3a
MIOCTaBJIEHHBIX MPOOJIEM;

— CIIOCOOHOCTBIO pellaTh MOCTABJICHHBIC 3aJaud, WCIOJIb3ysd YMEHHUS U HaBbIKH B
OpraHu3alyi HayYHO-UCCIEe10BaTEIbCKIX U TEXHOJIOTHYECKUX paboT.

3. KpaTkoe coaep:kaHue rocyJapcTBeHHON HTOrOBOH aTTeCTALMU

I'ocynapcTBeHHass UTOroBas arrecTalus OOydaroIuxcs IO IporpamMMe OakanaBpuaTa
npoBoguTCS B (opMe  3aIIMTHI  BHIMYCKHOM  KBanmupukanmonnoir paboter  (BKP).
['ocynapctBeHHas utorosas arrecraius B ¢popme 3ammtel BKP npoxoaur B 8 cemectpe Ha 6aze
3HAHUH, TOTYYEHHBIX CTYACHTAMH MPH U3yYSHUH NUCHUILTUH HampasieHus 18.04.02 Duepro-
U pecypcocbeperaromiye nporecchl B XAMUYECKONH TEXHOJIOTHH, HePTEXUMHUH U OMOTEXHOJIOTHH,
['ocynapcTBeHHass UTOroBasi arTecTalus 00yJaromuxcs Mo nporpamme OakajnaBpuara — 3alluTa
BBIMTYCKHON KBaJIM(UKAIMOHHOW pabOThl MPOBOAUTCS TOCYJAPCTBEHHOM SK3aMEHAIMOHHON
KOMHCCHEM. KouTpons 3HaHuii oOydarommuxcsi, MONy4eHHbIX TMpu ocBoeHun OOIl,
OCYILECTBIIsIeTCS IyTeM IpoBeneHus 3amuTsl BKP u nprcBoenus kanupukanum «bakaiaBp»

4.00beM rocy1apcTBeHHON UTOTOBOI aTTeCTAMU

IIporpamma oTHocuTcs K 0Oa3oBoM wyacTh yueOHOro IulaHa, K OJOKy
«locynapcTtBenHass wurtoroBas arrecranus» (b3) u paccumtana Ha CcOCpenOTOUYEHHOE
npoxoxaeHue B 8 cemectpe (4 kypc) obydenuss B odobeme 216 u (6 3ET). IIporpamma
IperoiaraeT, 4YTo OOydaroluecsi MMEIOT TEOPETUYECKYI0 W TMPAKTUUYECKYIO IOATOTOBKY B
00J1aCTH HEOpraHUYecKOW, OpPraHMYecKoi, (QU3MUecCKOM XUMHM, MPOLECCOB U ammapaToB
XUMHYECKOH TEXHOJIOTUH (pa3fen THAPOJMHAMHUKH), MaTeMaTHYeCKOrOo MOACTHPOBAHMUS
XUMHKO-TEXHOJIOTMYECKHX MPOILIECCOB, METOI0B ONTUMM3ALIMHY U IJITAHUPOBAHUS SKCIIEPUMEHTA.
B akaz. gacax

Bunast yueOHoM paboTh B 3au.en. B actp.gacax

O01as TPyA10eMKOCTh IMCHUILIHHBI MO 6 216 162
y4eOHOMY ILIAHY

KonTakTHas padora (KP): - - -
CamocrositesbHas padora (CP): 6 216 162

Brimonaenue, nHanucanue u opopmiierne BKP 5 216 162

Bua xonrpous: 3ammura BKP + +




DaKyJbTATUBBI
AHHOTaUUA padoueii mporpamMmel AucuUIINHBI «[lepeBoa HAYYHO-TeXHUYECKOIH
aureparypoi» (OT.1)
JUTs1 HanpaBJieHUi noarotoBku 6akanaspos: 18.03.02 «3uepro- u pecypcocbeperaromime
MPOIECCHl B XUMUYECKON TEXHOIOTUU, HEQTEXUMUHN B OHOTEXHOJIOTHI.

1. Heas auCHUIIMHBI —  TPHOOPETCHHE  OOYYalOMMHCS — OOIIEH,
KOMMYHHKAaTHBHOH M MpOopeCcCHOHATBHON KOMIIETECHIINH, YPOBEHb KOTOPBIX Ha
OTHEIBHBIX  JTalaxXx  S3BIKOBOM ITOJTOTOBKH MTO3BOJISICT BBIMOJHATh PA3JIMYHbBIC BUJIBI
npo(ecCHOHATLHO OPUEHTHPOBAHHOTO TIEPEBOJIa B IPOM3BOJICTBEHHOMN u HAy4YHOU
JeITEIbHOCTH.

2. B pesyabraTre H3yYeHUs JAUCHHUILIMHBI 00yYaIOLIUIiCA MO MporpaMmme

0akajlaBpuaTa J0JIKeH:

Obnadams CleyIONUMU KOMITETCHIIUSIMU:

- CHOCOOHOCTh K KOMMYHHUKAallMd B YCTHOW M MHCbMEHHON (opMax Ha PYCCKOM U
MHOCTPAaHHOM  S3bIKax JJIsl  peIIeHUs 3a/7a4  MEXKIMYHOCTHOTO UM MEXKYJIbTYpHOTO
B3aumoeiicteus (OK-5);

- TOTOBHOCTh HW3ydaTh HayYHO-TEXHUYECKYI0 HH(OpMAIHMIO, aHAIU3UPOBAThH
OTEYECTBEHHBIH U 3apyOCIKHBIIN OMBIT 10 TeMaTuke uccienoBanuii (ITK-13).

3uams:

- OCHOBHBIE CTIOCOOBI JOCTHXKEHUS IKBUBAJICHTHOCTH B IIEPEBOJIE;

- OCHOBHBIE TIPHEMBI TIEPEBOIA;

S3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMHU SI3bIKA KaK CUCTEMBI,

- IOCTaTOYHOE ISl BBIITOJHEHHSI IIEPEBO/Ia KOJTUIECTBO JIEKCHYECKIX €INHUII,

(b pa3eoqoru3MoB, B TOM YHCIIE COLUANBHBIX TEPMUHOB U JTMHTBOCTPAHOBEAUECKUX pEallnii;
ymemy:

- IPUMEHITH OCHOBHBIE MIPUEMBI I1EPEBO/IA;

- OCYUIECTBJIATh MMCbMEHHBIN NIEPEBOJ] C COOTIOICHUEM HOPM JIEKCUYECKON
HKBUBAJIEHTHOCTH, COOJIIOIEHNEM TPaMMAaTHUYECKUX, CHHTAKCHUECKUX U CTHIIMCTUYECKUX HOPM;

- 0OPMIISITH TEKCT TIEPEBO/IAa B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYILECTBJISATH MEPEBO/] C COOIIOIEHUEM HOPM JIEKCUUECKOM SKBUBAJIEHTHOCTH,
COOJTIOJIEHIEM TPAaMMATHYECKUX, CHHTAKCHYECKHX M CTHIIMCTHYECKUX HOPM TEKCTa MePeBoIa U
TEMIOPATbHBIX XapaKTEPUCTUK UCXOAHOTO TEKCTA,;

enadems.

- METOAMKON MpEeArepeBOAYECKOr0 aHajiu3a TEeKCTa, CIIOCOOCTBYIOIIEH TOYHOMY
BOCTIPUSTHIO UCXOJTHOTO BBICKA3bIBAHUS;

- METOAMKOW TOJTOTOBKH K BBIMIOJIHEHHUIO MEPEeBOJa, BKIOYas MOWCK WHGOpMaIlUU B
CIIPaBOYHOM, CIICLIUAJILHOM JINTEPAType U KOMITBIOTEPHBIX CETSX;

- OCHOBAMHU CHUCTEMBI COKPAILIIEHHOW MEePEeBOYECKON 3aMKUCH TIPU BHITIOTHEHUH TIEPEBO/IA;

- OCHOBHOM MHOSI3bIYHON TEPMHUHOJIOTHEN CIIEUAIBHOCTH,

- OCHOBaMHU ped)eprupOBaHUs U aHHOTUPOBAHUS JTUTEPATYPHI MO CIIECIIUATHHOCTH.

3. Kparkoe coaep:xanue JTUCUMIIIIMHbI:

Beenenne. IIpenver m ponb mepeBoja B COBpEMEHHOM oOIiecTBe. PazimuuHble BHIIBI
nepeBosa. 3aJadM M MECTO Kypca B TIOJATOTOBKE OakaiaBpa IO HAINPABICHHUIO TOATOTOBKU
«QHepro- u pecypcocbOeperaromuye Mpouecchl B XUMHYECKOH TEXHOJIOTHUH, HEPTEXUMHH U
OMOTEXHOIOTHI .

Mooyne 1. Ilepesod npeonodxcenuii ¢ sudospemennvimu gopmamu Indefinite,
Continuous.
1.1. CpaBHeHue TOpsKa CJIOB B aHTJIMHCKOM U PYCCKOM MpeanoxkeHusx. llepeBon
MIPOCTOTO MMOBECTBOBATEIFHOTO MPETOKEHHSI HACTOSIIETO, OYIYIIET0 W MPOIIEANIETO BPEMEHH.
Oco0eHHOCTH TIepeBO/a BOMPOCHTENBHBIX W OTPHUIATEIBHBIX MPEAJIOKEHUN B pPa3IUIHBIX



BpEMEHAX.

1.2 TlepeBon npemnoxxenuit Bo BpemeHax Indefinite, Continuous. Urenue u nepeBos 1o
teme "Xumus'".

Mooyne 2. Ilepesoo npeonosicenuti ¢ ucnonvsosanuem suoospemenuvix gopm Perfect,
Perfect Continuous.

2.1. IlepeBox npeanokenuii Bo Bpemenax rpymm Perfect, Perfect

Continuous  (yTBepauTEIbHBIC, BONPOCUTEIbHBIE W  OTpPHUIATENBHBIE  (HOPMBI).
OcoOeHHoCTH yNOTPeOICHHS BCTIOMOTATEIbHBIX [TIarojoB.

2.2 IlepeBoa cTpanarenbHOro 3ajigora. TpyaHsle ciiydau epeBojia CTpaaaTeabHOro
3asiora. YTeHue u nepeBoji TEKCTOB 110 TeMe "Hayka u HaydHbIe METO/bI". AKTUBU3AIUSA
JIEKCUKH ITPOYUTAHHBIX TEKCTOB.

2.3. IlepeBo MpUAATOYHBIX MPEIIOKEHUH.

IIpunarounsie noexamue. [Ipunarounsie ckazyemsie. [Ipunarounsie
orpezeNuTeNbHbIC.

[Tpunarounsie 0OCTOATENLCTBEHHBIE, TPUIATOUYHBIC TOTIOTHUTEIbHEIC.

2.4. Turmbl yCIOBHBIX IPEJIOKEHHH, TpaBHiia U OCOOCHHOCTH UX MEePEBO/A.

[IpakTuka mnepeBoja Ha npumepax TeKCToB o Xumuu, /.M. Menodeneese, nayke u
MEexXHOL02UMU.

2.5. IlepeBoj peATIOKESHHI C YI€TOM IpaBUIIa coryiacoBanus BpeMeH. [Ipsimas u
KOCBEHHAas peyb.

2.6. PaznuuHble BapuaHThI IEPEBO/A CYILIECTBUTEIBHOTO B IIPEITIOKEHUH.

2.7. MopanpHbI€ TJ1arojbl 1 0COOCHHOCTH UX MEepPEBO/IA.

Pa3Butue HaBbrIKOB nepeBojia o Teme "Hayka 3aBTparinero ans'".

2.8. CnienmasibHast TepMuHOJIOTHSA 110 Teme "JlabopaTopus".

2.9. Cokpamenus. OcobeHHOCTH UX TIepeBojia. Pa3BuTHE HABBIKOB MepeBOa HA IPUMEPE
TeKCTOB 1o TeMe "Jlaboparopus, u3MepeHus B XuMuu".

Mooynv 3. Ocobennocmu nepesooa npeodiodHceHull ¢ UCNOIb308AHUEM HETUYHBIX POpM
enazoa.

3.1. Hennunele Gpopmsl riarona.

NupuuutuB (HeompeneneHHas ¢opma riarona). Ponb MHOUHUTHBA B MPEUIOKEHUU U
BApPUAHTHI IEPEBOJIA HA PYCCKUM A3bIK. [IpnyacTus u repyHanil.

3.2. VlHpuHUTHBHBIE OOOPOTHI.

O6opor gomnonHeHWe ¢ WHPUHUTHUBOM. BapuaHThl nepeBojja Ha PYCCKHUM SI3BIK.
Tepmunonorus no Teme "CoBpeMEHHBIE PHEPTO- U pecypcocOeperaroime TeXHOIOoTHH .

3.3. O6oport noiexaiiee ¢ *HGUHUTUBOM. Pa3inudHbie BapuaHThI EpeBO/Ia.

Tepmunonorus no Teme "XuMudeckas TEXHOJIOTHI, HEPTEXUMHUSI U OUOTEXHOIOTHA".

3.4. IlepeBoa nmpuyacTHBIX 000POTOB. AOCOMIOTHBIN MpUYacTHBIH OOOPOT U BapUaHTHI
nepeBoja. Pa3Butue HaBBIKOB IlepeBoja 1o Teme "bruorexHosnorus".

4. O0beM y4eOHOH JUCHHUIJIMHBI

B
. B akanewm.
Buzsl yaeOHOM paboThI 3aYETHBIX
qacax
€IMHUIIAX
O0masi TPpya0eMKOCTh AUCHHMINVIMHBI 10 y4eOHOMY 4 144
IJIAHY
KonraktHas pa6ora (KP): 1.8 64
Jlekuuu yueOHbIM NIaHOM He NPedyCMOMmpeHbl - -
[TpakTnueckue 3anstus (I113) 1.8 64
CamocrositesbHas padora (CP): 2.2 80
YpakHeHus: 10 COOTBETCTBYIOIIKUM pa3zesiaM JUCHIUIIINHBI 2.2 80
Bua kKoHTpoOJIsA: 3a4eT / IK3aMeH 3ayer 3ayer




B
N B actponom.
Bunbr yueOHOM paboThI 3a4eTHBIX
gacax
SIMHHIIAX
O0masi Tpya0eMKOCTh JUCHHUIUIMHBI MO Y4eOHOMY 4 108
IUIAHY
KonraktHas pa6ora (KP): 1.8 48
Jlekmu yueOHbviM NIAHOM He NPpedyCMOmpensl - -
ITpaxtrueckue 3ansatus (I13) 1.8 48
CamocrositesnsHas padora (CP): 2.2 60
YipakHeHus: 10 COOTBETCTBYIOIIUM pa3zesiaM AUCHUIIINHBI 2.2 60
Bua KoHTpoOIsA: 3a4eT / IK3aMeH 3ayer 3ayer

AHHOTanus padoueil nporpaMMsl JMcUMIIMHBI «['paxnanckas 3alMTa B Ype3BbIYANHBIX
curyanusax» (OT/ 2)

1. Heab AMCHMIUVIMHBI - TOATOTOBUTH CTYAEHTa K OCMBICICHHBIM HPAKTUYECKUM
JIEHCTBUSAM 10 O0ECIEeYeHHMIO CBOEH 0€30MacHOCTH M 3allluThl B YCIOBUSX BO3HUKHOBEHUS
Ype3BbIUAiHON CUTYallMU PUPOIHOT0, TEXHOTEHHOTO U BOGHHOT'O XapakTepa.

3amaua M3ydeHHs] CBOAUTCS K (POPMHPOBAHWIO YMEHUH M HABBIKOB, MO3BOJISIOIIMX Ha
OCHOBE M3Y4EHHs OMACHBIX M MOPaXaroIuX (PaKTOpoB Upe3BbIYAMHBIX CUTYalMi MPUPOIHOIO,
TEXHOIM€HHOI'O U BOEHHOI'O XapakTepa, APYTruX OINACHOCTEW YMEJO pellaTh BOIPOCHI CBOEH
0€30I1aCHOCTH C MCII0JIb30BaHUEM CPEACTB CUCTEMBI I'PaXKJaHCKOMN 3aIlUTHI.

3. B pe3yabTtare ocBOeHHMsI IMCHUILVIMHbI OO0y4yalolMiici N0 mNporpamme

0akaJlaBpUAaTa J0JIKEH:

OO6BnaAETH CACAYIONIMMU KOMITETCHIIUSIMU:

- CIIOCOOHOCTBIO MCHOJb30BaTh MPUEMBI MIEPBOM MOMOIIM, METO/IbI 3ALIUTHI B YCIOBHSX
ype3BbryaiiHbix curyaruii (OK-9);

— CHOCOOHOCTBIO CIEAWTh 3a BBHINOJIHEHHEM MPaBUI TEXHUKH O€30MacHOCTH,
NPOM3BOJICTBEHHON CaHUTapuM, IMOKAapHOM OE€30MacHOCTH M HOPM OXpaHbl TpyAa Ha
npeanpustusx ([1K-6);

3HaMb:

- XapaKTepUCTUKU MPHUPOJHBIX OEICTBUH, TEXHOTEHHBIX aBapuil MU KaracTpod Ha
paaualoHHO, XUMHYECKH U OMOJIOTHUECKH OTMACHBIX 00BEKTaX, Mopaxkaromue GakTopbl APYrux
OMaCcHOCTE;

- OCHOBBI BO3JICHICTBHS OMACHBIX (PaKTOPOB UPE3BBIYANHBIX CUTYallMi Ha 4yesloBeKa U
IPUPOJIHYIO CPEY, AOMYCTUMBIE MPeebHbIE KPUTEPUH HETaTUBHOIO BO3JCHCTBHS;

- Mepbl 0e30MacHOro MOBEACHUs MpHU NpeOblBAHWU B pailoHaX (30HaX) MOXKapoB,
PaAMOAaKTUBHOIO, XUMHUYECKOIO U OMOJIOTMYECKOI0 3arpsi3HEHUS;

- CII0CcOObI M CPENCTBA 3allUTHl YEIOBEKa OT BO3AEWUCTBHUS MOpaXKaroluxX (pakTopoB
Ype3BhIYAITHBIX CUTYAIMI MPUPOAHOT0, TEXHOTEHHOTO U BOEHHOI'O XapaKTepa.

ymemy:

- HCIOJIb30BaTh CpPEJICTBA 3aIIMTHl OPTraHOB JbIXaHHUS U KOKU, MEIUIMHCKUE JUIS
CaMO3alllUThl U OKA3aHUS TOMOLIN IPYTUM JIIOSM;

- IPUMEHATH MEePBUYHBIE CPEACTBA MOXKAPOTYIIECHUS IS JOKAIW3allUU U TYHICHUS
1okapa, BOHUKIIETO B ayJUTOpUH (JabopaTopHn);

- OKa3plBaTh cebe W JpYrMM IOCTPAJaBIIMM MEIUIMHCKYIO IOMOIIb C
UCIIOJIb30BaHUEM TAOEIbHBIX U MOAPYUHBIX MEAULIMHCKUX CPEICTB.

gnademsn:

- IpuéMaMu MPOBEICHUS YaCTUYHOM CaHWTapHOW 0OpabOTKHM MpHU BBIXOJE U3 paiioHa
(30HBI) PaAMOAKTUBHOIO, XUMHYECKOI0 U OMOJIOrMYECKOTO 3arps3HeHUs (3apakeHus);




-- C10co0aMHu 1 TEXHOJIOTHSIMH 3aIIUTHI B YPE3BBIYANHBIX CUTYAIIHSIX.

3. Kpartkoe cogep:xanue JTUCUMILIIMHbI.

1. OnacuHoctu mnpupogHoro xapakrtepa. CTuxuiiHbie O€ACTBUS, SIBICHHUS PUPOJBI
pa3pyLIUTEIbHOM CUJIBI - 3€MIIETPSACEHMS, HABOJHEHMS, CEJIEBBIE IIOTOKU, ONOJI3HU, CHEXXHbBIE
3aHOCHI, U3BEPKCHIE BYJIIKAHOB, OOBAJIBI, 3aCYXH, yparansl, OypH, OXKaphbl.

2. OmacHOCTM TEXHOTEHHOTO XapakTepa. ABapud U KaTacTpodbl Ha paJaMAIMIOHHO
OIIACHOM OOBEKTE, XUMHUYECKH OIIACHOM OOBEKTe, OMOJOrMYeCKH OINACHOM OOBEKTE, Ha
TpaHcropre  (KEJIE3HOJOPOKHOM,  aBTOMOOMJIBHOM,  pEYHOM,  aBHUAllMOHHOM);  Ha
TUAPOCOOPYKEHUSX; HA KOMMYHAIIBHBIX CUCTEMAaX KHU3HEOOSCTICUCHUSI.

3. OmacHOCTH BOEHHOIO XapakTtepa. I[IpuMeHeHue Opyx us MacCOBOIO IMOPAKEHHS
(simepHOrO, XMMHUYECKOTO, OHMOJIOTHYECKOr0), OOBIUHBIX CPEACTB C  3aKHUraTelIbHBIM
HAaIlOJIHEHUEM, HOBBIX BHUJOB OpPYXHUSA. 30HBI 3apaXEHUs OT CPEICTB NOPAXKEHUS U HX
BO3JECHCTBUE HA HACEJICHUE U OKPYKAIOLLYIO IIPUPOJHYIO CPEY.

4. Tloxapnas 0€30MaCHOCTb — COCTOSIHUE 3alllMIICHHOCTH HACEJICHUs, HMYIIECTBa,
obmiecTBa W rocynapctBa oT mnoxapoB. [lokapHas omacHOCTh (IMPUYMHBI BO3HUKHOBEHUS
MOKapoB B 3[aHUSX, JIECHbIe Moxaphl). Jlokanuzanus u TymeHue moxapoB. [Ipocreiinue
TeXHUYECKUE cpeAcTBa noxkaporymienus (oruerymutenu Oll -8, OY-2) u npaBuiia noibp30BaHUS
HMHU.

5. KomIuiekc MeponpusTuii rpakJaHCKON 3alllUThl HACEJICHMUS.

Onosemienue 1 UHGOpPMHUpPOBaHUE HaceleHHs 00 omacHocTu. lIpuHATHE HaceneHUEM
curHainoB omnosemieHus («Buumanue Bcem!», «Bosnymnas TpeBoray, «PaanannoHHas
OMACHOCTBY, «XHUMHUecKas TpeBora», «OTOo0il OmacHOCTH») M TOPSAIOK ACHCTBUS MO HUM.
DBakyanus HaceJeHHs M3 30HBI onmacHOocTH. CrmocoObl 3Bakyamuu OJKCTPEHHAs] 3BaKyaIlus
CTYJIEHTOB U3 ayJJUTOPUH NP BOBHUKHOBEHHUH I10XKapa.

CpencrtBa nHAMBHIYyaIbHOM 3amuThl opraHoB npixanus (['T1-7, I'TI-7B, I'11-9, P-2, V-
2K, PITIA-1, PIII"-67M, PVY-60M, «®enuxcy, I'’I3K, AT, AIIT-3, I13Y-K, UII-4M, UII-5, UII-
6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeaUITMHCKHIE CPEICTBA 3AIUTHI .

CpencTBa KOJIJIEKTMBHOM 3alllMThl HaceneHus. Ha3Hauenwe,  3alllUTHBIE CBOWCTBA
yoexum. IlporuBopaananuionnsie ykpbiTus (IIPY, nomsemHble mnemexojHble NEPEXO.bl,
3ariayOJIeHHbIE CTaHIMM METPOIIOJIUTEHA), MpOCTEHIINe YKPBITHS (TpaHIIeH, OKOIIbI,
nepekpeIThie menn). [IpaBumna 3anatust yoexuina.

6. OxazaHue MepBOM MEIUIMHCKOW IMOMOIIM TPU 0KOraxX, PaHEHUsX, 3apaKCHUSX.
[IpoBeneHNe YaCTUYHONW CAHUTAPHON OOPaOOTKU KOKHBIX MOKPOBOB YEJIOBEKA IMPHU BBIXOJIE W3
30H PaJUOAKTUBHOTO, XMMHUYECKOTO M OHOIOTUYECKOTO 3apa)XeHHs (3arpsi3HEHus), U3 30H
MOXapoB.

7. JlukBumanus MociaeACTBUM Ype3BbIYAMHOW CHUTyalMH. PaguannoHHas M XUMUYECKas
pa3BeaKa odyara mnopaxkeHus (3apaxeHusi). ABapuilHO-cmacaTelbHbIe padoThl. CrernuanbHas
00paboTKka TEXHHUKH, MECTHOCTH, OOBEKTOB (lI€3aKTHBAIlMs, Jerasamus, Ae3uH(eKIus,
JI€3UHCEKITUS

8. DKcTpeHHas »Bakyaluss U3 ayIuTopuH (JlabopaTopuH) B YCIOBUAX IOXapa,
paauaMoOHHOTO, XUMUYECKOTO, OMOJOTUYECKOTO 3arpsi3HEHUS] TEPPUTOPHUH C MCTIOIB30BAHUEM
npoctermx cpencts 3amuThl («Denukey», I'13K, npotusorasa I'T1-7 ¢ II1T-3).

4. O0beM y4eOHOH JUCHUIIMHBI

Bun yueGHO# paboTh B 3auernsIx equaunax | B akamewm. wacax
OO0uiasi TPy10€eMKOCTb TMCUMILIUHBI 1 36
KonraktHas pa6ora (KP): 0,44 16
Jlexmm (JIek) 0,44 16
CamocrositenbHas padora (CP): 0,56 20
[ToaroToBka K KOHTPOJBHBIM paboTam 0,56 20

Bua uToroBoro KOHTpoJIA: 3a4er - -




Bunx yuebnoit paboThl B 3auetHbpIx B
eIMHULIAX aACTPOHOM. Yacax

O01ast TPY10€eMKOCTh M CHUTIITHHBI 1 27

KonrakTHas pa6ora (KP): 0,44 12

Jlexuuu (Jlek) 0,44 12

CamocrositensHas padora (CP): 0,56 15

[ToaroToBka K KOHTPOJBHBIM paboTam 0,56 15
BuI UTOroBOro KOHTPOJIA: 3a4eT - -

AHHoOTauusA padoyeii mporpaMMbl AMCHUILINHBI « TeopeTnyeckue 0CHOBbI XHMHH
(PTA 3)

1. Heap aucuumiIMHbl — (GOPMHUPOBAHHUE Y CTYICHTOB IMPOYHBIX (yHIAMEHTAIBHBIX
3HaHUH B 00J1aCTH XMMUHU Ha OCHOBE U3Y4YECHUsI OCHOBHBIX IOHATHHM M 3aKOHOB XMMUHU C OIIOPOM
Ha Tabmumy snementoB /.M. MenneneeBa, Tabiuily pacTBOPUMOCTH M PAJ aKTUBHOCTH
metauioB. JlucuumiamnHa «TeopeTndyeckrMe OCHOBBI XUMHMH» JIOTIOJIHAET M CIIOCOOCTBYET
Jy4llIeMy MOHUMaHUIO JUCHMILIMHBL «OO011as 1 HeopraHudeckasi XuMus»

2. B pe3yabraTe wu3y4YeHUs JHCHMIUIMHBI O0y4yaloIMiici 10 mporpamMmme
0akajaBpHUaTa q0JI’KeH:

Obnadams CIEeAyOIUMU KOMIIETEHIIUAMU:

— CHOCOOHOCTBIO WCIOJB30BATh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIHILUINH B
npoeCcCHOHATIBHON  AEATENbHOCTH, NPUMEHSATh METOJbl MaTeMAaTHYECKOro aHaiuu3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M AKCIIepUMeHTanbHoro uccienoBanus (OITK-2);

— CHOCOOHOCTBIO UCHOJIB30BaTh OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI I TIOHUMAHUs
OKpyXaromiero Mupa u sipiernit mpupo/pi (OI1K-3)

— TOTOBHOCTBIO  H3ydaThb HAay4YHO-TEXHMYECKYI0 HH(POpMaLUI0, aHAIU3UPOBATh
OTEYECTBEHHBIH U 3apyOe:KHBIH OMBIT 110 TeMaTuke uccienoBanuit (ITK-13).

3namo:

— OCHOBHBIE 3aKOHbI XUMUU;

— CTPOCHHE aTOMa U NIEPUOANYECKUN 3aKOH;

— OCHOBHBIE KJIaCChl HEOPIaHUYECKUX BEILIECTB;

— KJIaCCU(IMKALMIO XUMUYECKUX PEaKIIHiA;

— OCHOBHBI€ THITBI XUMHUECKOW CBSI3H;

— MPOLIECCHI, IPOTEKAIOIINE B PACTBOPAX, 1 OCHOBHBIE TEOPUH KUCIIOT U OCHOBAaHUM.

Ymems:

— COCTaBIIATh 3JEKTPOHHBIE (POPMYJIBI aTOMOB U OINpPENENATh BaJCHTHOCTH M CTEMEHU
OKHCJICHUS B COEIMHEHUSX;

— COCTaBJIATH (OPMYJIBI HEOPraHUYECKUX BEIIECTB pPa3IMYHBIX KJIacCOB (OKCHIOB,
KHCJIOT, OCHOBaHHM, COJIEH);

— COCTaBJISITh YPAaBHEHHSI XUMUUYECKUX PEAKLUI pa3IMYHbIX THIIOB;

— MPOBOJIUTH CTEXUOMETPUUECKHE PACUETHI 10 YPaBHEHUSIM XUMUUYECKUX PEaKInii;

— COCTaBJIATH (POPMYJIbI KOMIUIEKCHBIX COCMHEHUH, JaBaTh UM Ha3BaHUS M MpeUlarath
CIIOCOOBI OJTYYEHHUS.

Braoemw:

— METOJaMHU OIHMCaHUs CBOMCTB BEIIECTB HA OCHOBE 3aKOHOMEPHOCTEH, BBITEKAIOIIMX U3
NEPUOANYECKOT0 3aKOHA U MIEPUOINIECKON CUCTEMBI XUMHUYECKHX JJIEMEHTOB.

3. KpaTkoe cojep:kaHue JUCHUTINHBI

Mooyns 1. BBeieHE B XUMHUIO.

OcHoBHble TOHATHUA XUMHH. OCHOBBI aTOMHO-MOJIEKYJISIPHOTO YYE€HHS, BBIYMCIICHUS
pa3MepoB M MacC arOMOB M MOJIEKYJ, OTHOCHUTEJIbHBIE ATOMHBIE U MOJIEKYJISIPHBIE MacChl,
MoJIsIpHasi Macca. 3aKOH MPOCThIX KPAaTHBIX OTHOLIEHUH, 3aKOH COXpaHEHHs MacChl, IPOCTEUIIINE
BBIYUCIICHHUS] 110 YpPaBHEHHMSIM XHMHUYECKMX peakiuil Ha ‘“U30bITOK-HenocTaTok’. l'a3oBble




3aKOHbI, ypaBHeHue Kianelipona — MeHieneeBa U BEIYUCICHUS HA €T0 OCHOBE.

OCHOBHBIE KJIaCChl HEOPraHWYECKUX coeauHeHU. KucioTel M OCHOBaHUSA, COJIHU:

CpenHue, KUCIble, OCHOBHEIC, KOMIUIEKCHbBIe. Kiaccudukamnus u HoMeHkiatypa. Juccoruanus
3JICKTPOJIUTOB B BOJHBIX pacTBopax. AMGMOTEpHBIC OKCHIBI U THIPOKCUIBI U OCOOCHHOCTH HX
XUMHUYECKHUX CBOMCTB. KucopoiHbIe U OECKUCIOPOAHBIC KUCIOTHI U UX COJIH.
KommiekcHele  coemuHenusi.  OOIIMe  CBEIEHHA O  KOMIUIEKCHBIX  COEIUHEHUSX.
KommiekcoobpaszoBatenb, JIMTaHAbl, KOOPIAWHAIIMOHHBIC YHWCIIA, JCHTAHTHOCTH JIMTAHJIOB,
BHYTPECHHSISI M BHEIIHSSA chepbl KOMIUIEKCHOTO coeauHeHus. Knmaccudukanus KOMIUIEKCOB IO
BHUJYy KOOPAUHUPYEMBIX JUTaH10B. HOMEHKIaTypa KOMIUIEKCHBIX coequHeHui. [IpencraBnenue
00 M30MEpHH KOMIUICKCHBIX coeAuHeHui. Peakiuu oOpa3oBaHMs KOMIUICKCHBIX COCIWHEHUH,
CBOMCTBA KOMIIJICKCHBIX COCIMHCHU.

OCHOBHBIE THUIBI XUMHUYECKHX peakiuid. Peaknuum OOMEHHBIE W OKHCIHMTEIIBHO-
BOCCTAHOBUTEJbHbIE. TUNWYHBIE OKHCIHMTENM M BOCCTAHOBUTEIW, HAINMCAHUE YPABHEHUU
MPOCTEUIIINX  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. THIbl OOMEHHBIX pPEaKIUi,
TUJPOJIN3 COJIEN B BOJIHBIX PaCTBOpax.

Ilepuonuueckuit 3akoH J[.MI. MengeneeBa W MEPUOJUYECKHE CBOMCTBA.
CoBpemenHast GOpPMYJIMPOBKA IMEPUOTUIECKOT0 3akoHa. [leproamyueckas cucreMa u ee CBS3b CO
cTpoeHueM atoMmoB. [IpeackasaHue CBONMCTB Ha OCHOBE NMEPUOAUMYECKOrO 3aKOHA. ATOMHBIC U
WOHHBIE PAJWYChl. YCIOBHOCTh 3THX NOHATHUWA. I3MeHeHWe paguycoB AaToOMOB IO
nepuoanyeckor cucreme. MOHHbIE paguychl U MX 3aBUCUMOCTb OT 3JIEKTPOHHOTO CTPOEHUS
AQTOMOB U CTETICHH OKUCJICHUSI. DHEPrus HOHU3AIUU U CPOJCTBO K AIIEKTPOHY. 3aKOHOMEPHOCTH
B M3MeHeHuu sHeprum uoHumzamuu. Cxema Koccens mis oObSICHEHUS OTHOCHTEIBHOW CHIIBI
KUCIOT H ocHoBaHuil. IIpencraBieHne o0 MeTomax CpaBHUTENBHOTO pacuera M.X.
KapanetpsiHiia. 3HaueHre nepuouyecKoro 3aKoHa.

Mooynb 2. XuMuueckast CBsI3b.

Tunbl XUMHUYECKON CBSI3U. DJIEKTPOOTPHUIATEIbHOCTh. KOBalleHTHast U MOHHAsI CBS3b.
CBoiicTBa KOBAJICHTHOW CBSI3U: HAINPaBICHHOCTh M HACHIAeMOCTh. [losipHass koBajeHTHas
CBs3b. XApAaKTEPUCTUKU KOBAJICHTHOW CBS3M: JJIMHA, MPOYHOCTb, BAJICHTHBIC YIJIbl. JUJIMHBI
OJIMHAPHBIX W KPaTHBIX CBs3ed. D¢(EKTUBHBIE 3apsiibl aTOMOB B MOJIEKyJax. JIUMOJIBbHBIN
MOMEHT. JIUIOJIbHbIE MOMEHTHI U CTPOCHHE MOJEKYJ. IOHHas CBsA3b Kak IpENEbHBIN Cllydal
KOBAJIEHTHOM CBsi3U. HeHampaBIe€HHOCTh M HEHACHIIIAEMOCTh MOHHOW CBs3u. [lonspusanus
MOHOB. 3aBUCUMOCTb NOJIIPU3AIMM HOHOB OT THUIA 3JEKTPOHHOU CTPYKTYpBI, 3apsiaa U paanyca
WOHOB. BimsHue  nonspuzanu  Ha  CBOMCTBA  BEMIECTB.  MEXKMOJEKYJIsApHAas U
BHYTPUMOJIEKYJISIpHAsi BOJAOPOJHAs CBsI3b. DHEPrusi M JJWMHA BOJOPOAHOW CBs3U. BrusiHue
BOJIOPOJIHOM CBSI3W Ha CBOICTBa BelIecTB. MeTaminueckas CBsi3b M €€ cBoicTBa. OO0rme
MIPEACTABICHUS O MEXMOJIEKYJIIPHOM B3aUMOJICCTBHH.

Mooynv 3. CBOICTBa pacTBOPOB.

PacTBOpBl M B3aMMOAEMCTBUSA B pacTBOpax. Teopuu KUCIOT U ocHOBaHuM. [Ipoueccsl,
COTIPOBOXKIAIONINE O00pa3oBaHWE JKUJIKHUX HUCTUHHBIX PACTBOPOB  HEDJIEKTPOIUTOB U
AIEKTPOIIUTOB. XapakTepucTUKa  MEXYaCTUYHBIX  B3aMMOJCHWCTBUA B  PacTBOpax.
[IpencraBnennie o conpBaranuu. laeanbHble ©  pealibHbIE PACTBOPBI. AKTHBHOCTH;
KOd((UIIMEHT aKTUBHOCTH KaK Mepa OTKIIOHEHHSI CBOMCTB KOMIIOHEHTA pealbHOr0 pacTBOpPa OT
€ro CBOMCTB B UJ€ATBLHOM pacTBope. Peakinu, mpoTekaronme B pacTBoOpax.

Henocratounocts Teopun Appenuyca. [IpoToHHas Teopusi KHUCIOT M OCHOBAHUU;
KOHCTaHThl KHCJIOTHOCTH U OcHOBHOcTH; Imkaina pKa um pKB. Koncranta aBTrOomporonusa
pactBoputens. Juddepennupyronme u  HuBenMpyromme pactBoputend. llonarue 00
ANEKTPOHHOW TE€OPUHU KUCIOT U OCHOBAHUU.

4. O0beM yueOHO# JUCUMIIJIMHBI

Cemectp
1

Bun yae6HO# paboThI Bcero




B
3a4CTHBI B i B
3a4ETHBIX
X aKajem aKajeMm.
eIMHUIIA
eIMHMIIA | .dacax « gacax
X
O0mas TPy10€eMKOCTb 1M CHUIITHHbI 2 72 2 72
Kounrakthasi pa6ora (KP): 1 32 1 32
Jlexiuu (JIek) 0,5 16 0,5 16
[Tpaktrueckue 3ansatus (113) 0,5 16 0,5 16
CamocrositesbHas padora (CP): 1 40 1 40
KonTakTHas camocrositensHas pabora 0,2 0,2
CaMocCTOsATEIbHOE N3YUEHUE PA3/EIIOB 1 39,8 1 308
JUCIUILTAHBI
Buja nToroBoro KOHTpoOJIs:
3auer
IK3aMeH/3a4eT
Bceero Cemectp
1
. B B
Bun yuebnoit paboTsl B B
aCTpOH | 3a4ETHBIX
3a4ETHBIX aCTPOHOM
OM. CIMHHUIIA
CIMHHIIAX . gyacax
Jacax X
O01as Tpy10eMKOCTh 5 54 5 54
JTACIMTLINHBI
Konraktnas pa6ora (KP): 1 24 1 24
Jlexmu (Jlek) 0,5 12 0,5 12
ITpakTnueckue 3anstus (I113) 0,5 12 0,5 12
CamocrositeabHas padora (CP): 1 30 1 30
KonTakTHas camocTosTensHas paboTa 0,15 0,15
CamMocTosTenpHOe U3YUYEeHHE 1 29 85 1 29,85
pa3eNioB JUCIUILTAHBI
Bua uToroBoro KOHTpoJIA: 3auer
IK3aMeH/3a4yeT

AHHOTaNUs y4eOHOH MPOrpaMMsbl JUCHHUILIMHBI
«BBegenne B MateMatuky» (OT/ 4)
1. lesan u 3agauM AU CHUTTHHBI
Heapio qucHUNIMHBI sBIseTCs opMupoBaHue y OakanaBpa 0a30BbIX MaTeMaTHYECKHX
3HAHUHN, HEOOXOAUMBIX JJIsl JATbHEHIIIEro U3YYeHUsl pa3/ielioB BHICIICH MaTeMaTHKU. A Takxke,
JUTSL U3yYeHHUS psifia OOIIeHAYUYHBIX JUCIUILTAH U TUCIIUIUIMH MPO(ecCHOHATBFHOTO IUKIIA.
2. TpeGoBanus K pe3yjbTaTaM OCBOECHHS TUCHUIIUHBI

N3yuenne kypca BBeigeHne B MaTeMaTWKy TMpH IOATOTOBKE OakalaaBpoB IO
HarnpasieHuto 18.03.02 Duepro- u pecypcocodeperaroniye mporecchl B XUMUIECKONW TEXHOJIOTHH,
HEPTEXUMHUU U OMOTEXHOJOTHH, Npoduias «OCHOBHBIE MPOLECCH XUMHUECKUX MPOU3BOJICTB U
XUMHUYECKasi KHOEPHETHKA) CIIOCOOCTBYET NPUOOPETEHUIO CIIEAYIOIIUX KOMITETEHIUI:

2.1. O6menpodeccruoHanbHbIE:
- CIIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI C€CTCCTBECHHOHAYUYHBIX JUCHUIIIIMH B
HpO(l)eCCHOHaJ'IBHOfI ACATCIIBHOCTH, TMPUMCHATH MCETOAblI MAaTCMATUYCCKOIO aHajlIn3a U
MO/JICIIMPOBAHHUS, TEOPETUIECKOTO M IKCIIEpUMEHTaIbHOTO HccinenoBanus (OITK-2);

2.2. llpodeccronanvHele:



- CIOCOOHOCTBIO  IUIAHUPOBATh  SKCIIEPHUMEHTAJIbHBIE  MCCIEOBAaHUS,  IOJY4YarTh,
o0OpabaTbIBaTh U aHATHU3UPOBATh MMOJydeHHBIC pe3yiabTathl (ITK-15).
3. B pe3yrbmame u3yueHus OUCYUNIUHBL CIYOEH OOIHCEH.
3HamMb:
-OCHOBHBIE METOJbl HCCIIEJOBAaHMS AIIEMEHTAPHBIX (YHKIMHA, HMX CBOICTBa M rpaduky,
TOKIECTBEHHbIE IpeoOpa3oBaHUs aIreOpandeckKuXx U TPUTOHOMETPUUYECKUX BBIPaKEHUI,
CIOCOOBI PEIIEHUs] YPABHEHUM U HEPABEHCTB, 3JIEMEHTHI TEOPUU YUCEII, BKIIIOYas KOMIUIEKCHbBIE
yuciaa, U TEOPUU MHOXKECTB, OCHOBBI AHAJUTUYECKONW TIE€OMETpUH, BEKTOPHOM U JMHEHHOU
anreOpsl;
ymemy:
-IpHOOpEeTaTh HOBBIE MaTEMaTHYECKWE 3HAHUs, HCIIOJIb3YSl COBPEMEHHBIE 00pa3oBaTelbHbIE U
MH(POPMALIMOHHBIE TEXHOJIOTUH, COCTABIATH MaTeMaTHMYeCKHEe MOJEIM THIIOBBIX 3a7ady H
HAXOJUTh CIOCOOBI MX PEIHICHUH; YMETh MEPEeBOANTh HAa MAaTEeMAaTUUYECKHUU SI3bIK MpocTeiIme
npoOJeMbl, MOCTaBIEHHbIE B TEpPMUHAX JAPYrMX MpEeAMETHbIX o0sacTei, W MHCIOJIb30BaTh
MPEBOCXOJICTBA ITON MepeOPMYIUPOBKH ISl UX PELICHUS;

e1adems:

-MaTeMaTU4YEeCKOW JIOTMKOW, pa3BUTHIMU Y4YE€OHBIMM HABBIKAMH M TOTOBHOCTBIO K
IPOJIOJDKEHUIO 00pa30BaHMs, YMEHHUEM 4YUTaThb M AHAIM3MPOBATH YYEOHYI0 MaTeMaTHYECKYIO
JUTEPaTypy, IEPBUUHBIMU HaBbIKAMHU U METOJAMHU PEIICHUS MaTeMaTUUYECKHUX 33]1a4 TUCIUIUINH
poeCCHOHATBLHOTO IUKJIA ¥ JUCHUTUTMH TPOQIFHON HAPaBIEHHOCTH.

4.  Kpamxkoe colepoicanue OUCYUNTIUHBL.

Beenenme. Ilpenver u meroapl mareMaTtuku. OnucaHue OCHOBHBIX DPa3/ielioB Kypca.
TpeboBaHus IPU U3YYEHUH Kypca.

Moayas 1.  DJjieMeHTBI TeopuM 4YHCeJ W TeOPpUM MHOXKecTB. /JleiictBuA Hajg
MHoro4ieHamMu. OCHOBHbIe THIIbI YPABHEHUH M HEPABeHCTB, MeTO/IbI HX pemeHus. Yucna
(uenble, OTpULIATENLHBIC, BEIIECTBEHHBIC). AOCOJIIOTHAS BEJIIMYMHA JIEUCTBUTEIIBHOIO YHCIIA.
KommnekcHsle yncna. Onepanuu HaJ HUIMU. MHOXecTBa M Oonepanuy HajJ HUMU. DJIEMEHThI
MHO’KECTBA, MOJMHOXKECTBA. YMCIOBBIE MHOKECTBA. ®opmynsl MyaBpa u Dilnepa.
N3BrieyeHne KOpHs N-0M CTENEHU U3 KOMIUIEKCHOTO uucia. Pemenne ypaBHeHUN KBaJpaTHBIX U
BBICHINX MOPSAAKOB. PammonansHas n1po0b. OCHOBHAsI TeopemMa anreOpsl. TpUTOHOMETPUUYECKUE
ypaBHeHMsT M HepaBeHcTBa. Jlorapudmuueckre ypaBHEHUs U HepaBeHCTBa. [lokazaTenbHble
YpaBHEHHUS U HEpaBEHCTBA. PerieHne ypaBHEHUH 1 HEPABEHCTB CMEILIAHHOTO THUIIA.

Mopnyas 2. Dynknuu u ux cpoiictBa. [Ipocreiimme jementapubie pynknuu. Hexkoropsie
BOINPOCHI IVIAHMMETPUM M CTepeoMeTPUH. AHAJIMTHYECKAs TeoMeTpHs.

[Tonstus dynxuuu. Mccnenosanne ynkuun. CrnocoOwl 3aganus QyHkiuil. OOpaTHble
¢yuknuu. CBoiicTBa 3JeMEHTapHbIX (QYHKUMHA.  (IMHEWHbIE, KBaJpaTUYHbIC, CTEIECHHBIE,
HoKa3arejbHble, Jorapu(pMHUUECKUe, TPUTOHOMETpUUYECKHEe M Jpyrue) MeTox KOoOpAMHAT Ha
IUIOCKOCTH. JlekapToBa MpsIMOYTojbHasl CUCTEMa KOOpJAWHAT, MOJSpHAs CHUCTEMa KOOPAMHAT.
Paccrosnue mexay IByMs ToukamH. JleneHune oTpeska rnomnojaM. YTon MexXIy ABYMs NPSMBIMU
Ha IUIOCKOCTH. Y CJIOBHSI MAPAIJIENBHOCTH U MEPIEHANKYISIPHOCTH IPSIMbIX. Y paBHEHUS MPSIMON
JMHUU Ha MJI0CKOCTHU: o0I1Iee, ¢ YIIOBbIM KO3(PHUIIHEHTOM, IPOXOAIEeH yepe3 JaHHYIO TOUKY B
3aJJaHHOM HAaIlpaBJICHUH, MPOXOJSIIEH 4Yepe3 JABE JaHHblE TOYKHU. PaccTossHME OT TOYKH [0
npsamoil. Kpusbie BrOporo mnopsaka. KanoHuueckue ypaBHEHUS U TIpadUKU OKPYKHOCTH,
AIITUIICA, TUIIEPOOJIBI, Tapa0oJIbI.

Mopnyas 3. BexTopnas anredpa.Bexktopsl. Monyinps BekTopa. OpThl, HalpaBIIAOLIME
KocuHychl. Onepanuu Haja BekTopamu. CKansipHOE NMPOU3BEICHHE ABYX BEKTOpOB. BekTopHOe
IIPOU3BEECHNE JIBYX BEKTOpoB. (CMeNIaHHOE INpPOU3BENEHHE TpeX BEKTOPOB. Pusznueckoe u
reOMETPUUYECKOE MPUIIOKEHHE BEKTOPHBIX MPOU3BEICHHUIA.

Mopnys 4. JIuneitnasa  anredpa. Marpunsl. Onepanuu  Hajg — MaTpULIAMHU.
DnemMeHTapHbIe TpeoOpa3oBaHus CTPOK MaTpHIlbl. [IpuBeeHne MaTpuilbl K CTYIEeHYaTOMY BHLY
u Buny ['aycca. Panr matpunsl. Onpenenurens MaTpullbl U ero cBoiictBa. OOpaTHas Marpuua.
Pemenne cuctem JMHEMHBIX anreOpanvyeckuxX ypaBHEHHH (C MOMOIIBI0 OOpAaTHON MaTpHIIbI,



4. O6vem yuedoHol Oucyuniunbl

metogoMm ["aycca, Mmetonom Kpamepa). IIpeacraBienue o TMHEHHBIX BEKTOPHBIX IPOCTPAHCTBAX.
CoOcTBeHHBIE BEKTOPBI U COOCTBEHHBIE 3HAYEHUS MATPUILIBIL.

Beero Cemectp
1
By yuebnol paboThl B B B K
aKaje
3a4ETHBIX aKaJieM 3a4ETHBIX N
CIMHULIAX . gacax MHMIAX |
OO0masi TPy10€eMKOCTb 1M CHUILITHHbBI 2 72 2 72
Konrakthasi pa6ora (KP): 1 32 1 32
Jlexiuu (JIek) 0,5 16 0,5 16
[Tpaktuueckue 3ansatus (I13) 0,5 16 0,5 16
CamocrositesbHas padora (CP): 1 40 1 40
KonTakTHas camocrositensHas pabora 0,2 0,2
CaMocTosTeIbHOE N3YUEHUE Pa3/IeIoB 1 398 1 398
JUCIIUILIAHBI
Buja uTOrOBOro KOHTPOJIS: 3aver
IK3aMeH/3a4eT
Beero Cemectp
1
Bun yuebnoit paboTbl B B B b
acTpOH acTpo
3a4ETHBIX 3a4ETHBIX
eIUHALIAX OM. eIUHHLIAX HOM.
A Jacax Jacax
O01mas TpyA10eMKOCTb TN CIUNIITHHBI 2 54 2 54
KonrakTHas pa6ora (KP): 1 24 1 24
Jlexmm (Jlek) 0,5 12 0,5 12
ITpakTnueckue 3anstus (I113) 0,5 12 0,5 12
CamocrositesbHas padora (CP): 1 30 1 30
KoHTtakTHas camocTosTenbHas pabota 0,15 0,15
CaMocCTOATEIbHOE N3YUYEHUE PA3/IEIIOB 1 29 85 1 29 85
JUCIUATLIAHBI
Bua uToroBoro KOHTpoOJIA: 3aver
IK3aMeH/3a4yer




