4.4. AHHOTaUM PadOYMX MPOrPpaMM U CHUIINH
4.4.1. IucunmiinHbl 003aTeIbHOM YacTH (0a30Bast 4acTh)

AHHOTanus padoueil mporpammbl AucuunInnbl « AHocrpannsbiii sa3bik» (B1. B.1)

1. Heab TUCHMILIMHBI — MPUOOPETEHUE O0YJAOIIMMHUCS OOIIEeH, KOMMYHUKATUBHON H
npoecCHOHANBHOM KOMIIETEHUUH, YPOBEHb KOTOPBIX Ha OTAENBHBIX JTamax s3bIKOBOM
MOATOTOBKMA  TO3BOJISIET  HMCIIOJIb30BaTh  WMHOCTPAHHBIM  A3BIK  MPAKTUYECKH Kak B
npodeccuoHanbHOM (MIPOU3BOJCTBEHHOM M HAay4dHOH) [eATeNbHOCTH, TaK M i Lejel
camMo00pazoBaHusI.

2. B pesyaprare wu3yueHUs AUCHMIUIMHBI  OOy4aromuiics 1O  mporpaMmme
OakamaBpuaTa s  HampaBlieHMHM noxaroroBku —OakamaBpoB  18.03.02  «Ouepro- wu
pecypcocOeperaromiye npouecchl B XUMUYECKOW TEXHOJIOTHH, He(QTEXUMUU U OMOTEXHOIOTHI
JIOJIKEH:

Obnaoams cnenyromumu o0mekyasTypHbiMU (OK) KoMneTeHIusIMH:

- CIIOCOOHOCTh K KOMMYHHKAIIMM B YCTHOM W NMHChMEHHOH (opMax Ha PYCCKOM M
WHOCTPAaHHOM  fI3bIKAX JJI peIIeHUs 3aJad MEXKJIMYHOCTHOTO U MEXKKYJIbTYpHOTO
B3aumoeicteus (OK-5).

3namo:

- OCHOBHBIE  CIOCOOBI COYETaEMOCTH JIEKCMYECKMX  €AMHHUIl U  OCHOBHBIE
CJIOBOOOPA30BaTEIbHBIE MOIETIH;

- PYCCKHE SKBUBAJICHTHl OCHOBHBIX CJIOB M BBIPAKEHUH pedd B IIpolecce
MEXIIMYHOCTHOTO U MEXKYJIbTYPHOTO B3aMO/ICHCTBHUS;

- OCHOBHBIE TPUEMBI U METObI peepUPOBAHUS U AHHOTHUPOBAHUSI INTEPATYPHI;

- MACCUBHYIO U aKTHUBHYIO JIEKCHKY, B TOM YHUCJIE€ OOLICHAYYHYIO U CHEIHAbHYIO
TEPMHUHOJIOTHI0, HEOOXOIUMYIO /1711 pabOThI HaJl TUIIOBBIMU TEKCTaMH;

- mpueMbl paboThl C OPUTUHAIBHON JIUTEPATYPON HA HHOCTPAHHOM SI3bIKE.

Ymemo:

- paboTaTh C OPUTHHAIBLHOMN TUTEPATYPO HA MHOCTPAHHOM SI3BIKE;

- paboTaTh CO CIIOBapeM;

- BECTU [IEPENUCKY HA M3y4aeMOM S3BIKE C IEJIBI0 MEXJIMYHOCTHOTO U
MEXKYJIbTYPHOTO B3aUMOJIEHCTBUS;

- BECTH pEYEBYIO  JIEATEIbHOCTh NPUMEHHUTENBHO K cdepe ObITOBOW U
poeCCHOHAIBHON KOMMYHUKAITUH.

Braoems:

- HHOCTPaHHBIM f3BIKOM Ha YpOBHE MEXJIMYHOCTHOTO U MEXKYJIbTYPHOIO OOLIEHMS,
HAaBbIKAMH M YMEHHUSMH pEUYEeBOW JESATeNbHOCTH MPUMEHHUTEThHO K cdepe OBITOBOH U
npoheccuoHanbHOM KOMMYHHMKAIIMN, OCHOBAMH ITyOJIMYHON peun;

- OCHOBaMHU pe()eprupOBaHMs U aHHOTUPOBAHUSI TUTEPATYPhl HA U3Yy4a€MOM HHOCTPAHHOM SI3bIKE.

3. Kparkoe conep:kanue QIUCHUIIUHBI:

Beenenue. [Ipeamer u posb WHOCTpaHHOTO si3bIKa. KpaTkue uctopuueckue cBeACHUs 00
M3y4aeMOM s3bIKe. 3a7aul U MECTO Kypca B IOJrOTOBKE OakaiaBpa TEXHUKH U TEXHOJIOTHH.

Monyns 1. |.I'pammarrueckue TpPYAHOCTH U3y4aeMOTo S3bIKa:

1.1 JInuHble, NPUTSHKATENBHBIE U IPOYHE MECTONMEHHS.

CrpsbkeHue riaroia-cBsi3Ku.

W3menenue riarona-cBsi3ku B (opMax Hacrosmiero BpeMeHu. OOpazoBaHuE Pa3IMYHBIX
BUJOBPEMEHHBIX (OpM C TMOMOINBI0 Ii1aroja-cBa3ku. OOpa3oBanue u ymorpebienue (opm
MacCUBHOTO 3ajora. l3MeHeHue TIaroja-cBsi3KM B pa3lWyHbIX (opMax MpOUIeNIero u
Oyayiero BpeMeHu. [ maron-cBs3ka B OTpUIATENIbHBIX PETOKCHHSIX.

1.2 Tlopsgox cinoB B mpemiokeHuu. [IpaMoll mMOpsSAOK CIOB YTBEPAUTEIBHOTO
OPEUIOKEHUST B PA3IMYHBIX BHJIOBPEMEHHBIX ¢opMmax. l3MeHeHue Tmopsaka CIOB B



BOIPOCUTENBHBIX NpEANoKeHusAX. IIopsaoK clI0B U MOCTPOEHUE OTPULIATENBHBIX NPEATOKEHUI.
OMpaTHuecKue KOHCTPYKIUH.
Mogyns 2. |.YTenne TeMaTHYECKUX TEKCTOB:

2.1. BBenenue B cuenMalIbHOCTE

2.2 .. Menneneen

2.3. PXTY um. JI.1. Menpaeneena

[lonsTre o BUAax 4TeHUs HA NpuUMepax TeKCToB o Xumuu, /{.U. Menoeneese, PXTY um,
J[.U. Menoeneesa.

AKTHUBU3aLUs JTEKCUKU IIPOYUTAHHBIX TEKCTOB.

Monyns 3. . [IpakTrka yCTHOW pedH 1O TEMaM:

3.1. «I'oBopuM o ceber,

3.2. «Bropoxaey,

3.3. «PaiioH, ra€ s KUBY».

MoHosoruueckast pedb 1o TeMe «o cedey.

Monyisb 4. |.I'pammaTrueckye TpyAHOCTH U3y4aeMOro sI3blKa:

4.1. Uapunutus. ®opmbl mHGUHUTHBA. [IpogoimkeHHBIM UM TepPEKTHBIH HHPUHUTHUB.
Oynkuuu  vHOUHUTABA B TpemiokeHud. OOpa3zoBaHue W ynorpeOiieHue HH()WHUTHBHBIX
00OpOTOB THUMA «CJIOKHOE MOJUIeXKAIIEE» U «CIO0XKHOE JOMNOJIHEeHue». BapuanTel mepeBoja
MH(UHUTUBHBIX O0OPOTOB Ha PYCCKUIL SI3BIK.

4.2. BupoBpemeHHble (opmbl riarosioB. OOpa3oBaHue MPOCTBIX, MPOJOIKEHHBIX,
nep@exTHeIX M Nep(PEeKTHO-IPOAOIKEHHBIX BpeMeH. BompocuTenbHble NPEIIOKEHUS B
pa3nnyHbIX BpeMeHax. OOpa3oBaHue OTpuLaTeIbHbIX (DOPM IJIaroja B pa3InyHbIX BpeMEHaXx.

Monyns 5. Il. H3ywaromee 4dTeHHe HayYHO-NOMYJISIPHBIX TEKCTOB 110 BBIOPAHHOMN
CHELHUaTbHOCTH.

[IpumepHas TeMaTHKa TEKCTOB:

5.1. «bHOTEXHOJIOTHS U HAyYHbIE METO/IbI»

5.2. «<Hedrexumudeckoe mpeanpusTHE.

Monyns 6. 1. TIpakTka ycTHOU peuu 1o Teme
6.1. «Cmyoenueckas scuznovy.
6.2. «XuMus, U3MEpPEeHNs B XUMUYECKOI TEXHOJIOTUI
Monyns 7. |. 'paMmaTuyeckue TpyAHOCTH U3y4aeMOro s3bIKa:

7.1. Ilpuvactus. [Ipuyactus HacTosmiero u nporeamero speMeru. Ilepdextasie popmel
npudactus. MecTo npuyacTuil B MpeayioKeHuu. Pasinuunable BapuaHThl IEPEBOJIa IPUYACTUN Ha
pycckuil s13bIK. [IpudyacTHbIe 000POTHI M MPHEMBI UX NTEPEBO/A HA PYCCKUH S3BIK.

7.2. CocnaratenbHoe HakioHeHHE. POpMBI COCIAraTeIbHOr0 HAKJIOHEHHS B U3y4aeMOM
A3bIke. MoJaibHble TJarojbl M WX HCIOJb30BaHUE B TNPEAJIOKEHHMSIX B cocjaraTeIbHOM
HAaKJIOHEHUN. THIIBI yCIIOBHBIX IIpEMJIOKEHUH. BapuaHThl mepeBoAa NPENTIOKEHUM B
cocCJIaraTeIbHOM HAaKJIOHEHUH U YCIOBHBIX MPEIIOKEHUM.

Monyns 8. |l.M3yuaromiee yTeHHEe TEKCTOB IO TEMATHKE:

8.1. «Xumuueckas 1a60paTopus».

8.2. «M3mepeHus B crieuanbHOM J1abopaTOPUI.

Monyns 9. lll.IIpakTrka ycTHON pedyn Mo TeMam:

9.1. «CtpaHa n3y4aeMoro s3bIKay,

9.2. «IIpoBenenue nen0BOM BCTpEUn»,

9.3. «3akirroueHNEe KOHTPAKTa.



4. OBBEM JJUCHUILIMHBI U BUJIbI YYUEBHOM PABOTHI

AyIUTOPHBIE 3aHATHS 2,2 |80 48 32
(1.3) (0.9)
Jlexknun - - -
IIpakTHYecKkne 3aHATHS 2,2 | 80 48 32
(1.3) (0.9)
CamocrosTenpHas padoTa: 48 | 172 96 76
(2.7) (2.1)
Bu utoroporo KOHTpOJIS: 3a4eT/3K3aMeH 1 |36 3auyer ¢ DK3aMeH
OLIEHKOM 36
(1)
AHHOTanus padoyeil nporpaMmsl JUCHUILIMHBI «Puiocopusn» (b1.52)
1. lesn u 3a7a4 TUCHHILTHHBI
[Iporpamma cocTaBieHa B  COOTBETCTBHUM ¢  TpeOoBaHusMu  DenepanbHOro

roCyJapCTBEHHOTO 00pa30oBaTeNbHOIO CTaHjapta Bbiciiero oodpaszoBanusi (OI'OC BO) mo
o0pa3oBaTeNbHON TporpaMMe BBICIIETO0 O0pa3oBaHHs — Tporpamme OakamaBpuarta 18.03.02
DHepro- u pecypcocOeperarone Mporecchl B XUMHUYECKON TEXHOJOTMH, HEe()TEXHUMHH U
OMOTEXHOJIOTHH, C PEKOMEHIAMSIMU MeToAu4YecKoi cekiuu Yueroro coera PXTY um. 1. U.
Menneneena.

[IporpamMma otHOCUTCS K 06a30BOM YacTu Omoka nucuuiuinH yueObHoro miana (b1.5.2) u
paccuuTaHa Ha u3y4yeHue Ha | roay oOydeHus.

Heas aucomniaunbl «dunocodus» —
IpeJCTaBICHUEe O poiu U MecTe (uimocopun B CHCTEME TYMaHUTAPHBIX, COLMAIBHBIX W

C(I)OpMI/IpOBaTB Y CTYACHTOB KOMIIJICKCHOC

€CTCCTBCHHBIX HaYK, IIO3HAKOMHUTH UX C OCHOBAMH (1)I/IJ'IOCO(1)CKOFO 3HaHUA, H€O6XOI[I/IMBIMI/I JJIA
peHleHI/Ifl TeopeTHq€CKHX nu HpaKTHqGCKHX 3a1a4.
O0603HaYEHHOM 1IETIbIO ONIPECIISIFOTCS CISAYIONINE 3a/1a4d JUCITUTITUHBI:

e (opmupoBaHUE HAYYHBIX OCHOB MUPOBO33PEHHS CTY/ICHTOB;

e (opmupoBaHHE HABBIKOB JIOTHUYECKOTO, METOIOJIOTMYECKOTO U (riiocodckoro aHammsza
pa3BUTHA U (PYHKIIMOHUPOBAHUS PA3NUYHBIX cep >KU3HM OOIIECTBA, €ro COLUATBHBIX
I/IHCTI/ITYTOB;

e (QopmupoBaHuE yMEHUN HCIONIB30BaTh (UIOCOPCKUE 3HAHUA B MPOQPECcCCHOHATBHOMN
JESTENIbHOCTH OYIYIINX CIIEeIUATNCTOB;

e (GOpMHPOBAHHE TBOPUECKOTO MBIIIUICHHS, CAMOCTOSTEIbBHOCTH CYXICHUH, WHTEpeca K
OTEYECTBEHHOMY U MUPOBOMY KYJIBTYPHOMY M HAYYHOMY HACJIEIUIO, €M0 COXPaHEHUIO U
MPEYMHOKEHHUIO.

2. Komnerenuunu 6akanaspa B o0s1actu ¢puiocodpuu
W3ydyeHne nUCUUIUIMHBI HalpaBlIeHO Ha (QOpPMHpPOBAHHME U Pa3BUTHE CJEIYIOIIMX
OOLIEKYIbTYPHBIX KOMIETEHIIHIHA:

- yMeThb
MupoBo33peHueckoi mosummu (OK-1);

UCIIOJIb30BaTh  OCHOBBI  (unocopckux 3HaHUM st hopMHUpOBaHUS



B pesynbpTare ocBoeHMs Kypca Gpritocodun CTyICHT TOJDKEH:

3HATh: OCHOBHOE COJCpXaHHE TIaBHBIX (UIOCOMCKUX IIKON ¢ HAMpPaBICHHA,
MPEJICTAaBUTENICH 3TUX IIKOJ, CBS3b M paziudue uX (QUIOCOPCKUX HACH, CBSI3b HCTOPUKO-
GuUI0COPCKUX KOHIEHIHMI C COBPEMEHHBIMH MPOOJIeMaMy WHAWBHIYaTbHON W OOIIECTBEHHOM
KU3HU;

yMeTb: TIOHMMaTh W  aHAJIM3UPOBATh  MHUPOBO33PEHUYECKUE, COLMAIBHBIE U
UHAMBUAYyallbHbIE  MPOOJIEMbl  COBPEMEHHOM  JKW3HH; TPaAaMOTHO BECTH  JTUCKYCCHIO,
apryMEHTUPOBAHHO OTCTaMBAaTh CBOIO MO3MUIMIO MO 3HAYMMBIM (punocopckum mpodiemam
COBPEMEHHOM JKM3HHM, ONUpaschb Ha HapaboTaHHBIH B wucTopuu (Quiocodpun MarTepuar;
NPUMEHSTH MOJy4eHHbIe (hrIoco(CcKre 3HaHUS K PeIICHHIO MPo(hecCHOHABHBIX 3a/1a4;

BJIA/IeTh: MPEACTABICHUSIMU O (UIOCOPUN KaK HAYKE M CUCTEME IICHHOCTEH, €€ MeCTe B
CUCTEeME TYMaHUTAPHOTO 3HaHWS, OCHOBaMU (UIOCO(PCKOTO MBINUICHHS; KAaTerOPUATbHBIM
anmapaToM M3y4aeMOol TUCITUILIMHBI, GUIOCOPCKUMHU METOJAAMH aHAJIN3a PAa3IMIHBIX MTPOOIIEeM,
HaBbIKAaMU (PHIOCO(CKON KyIbTYpbl A BBIPAOOTKH CHUCTEMHOIO, IIEJIOCTHOTO B3IJIsAa Ha
JNEHCTBUTENHFHOCTh U MECTO XMMHUH U XMMUYECKOHN TEXHOJIOTUH B IIEIOCTHOM KapTUHE MUDA.

Oo0mas Tpyaoemkoctb u3ydeHusi aucuumiaunei: 5 3E (180 wyacos). U3 Hux
aynuTopHas Harpy3ka — 48 (nmexuui — 32 yaca, mpakTUYeCKuX 3aHsITUi — 16 yacoB). dopma
KOHTPOJISI — 9K3aMEH.

3. KpaTkoe cojep:kaHue JMCHUIINHBI:

Beenenune. ®unocodus, ee MPOUCXOXKISHUE U POJIh B OOIIECTBE.

Moayasb 1. OcHoBHBIE (UI0COPCKHE HIKOJIBI.

Antnunas ¢wmiocodus (mocokpatuku, coductel, Cokpar, Jemokpur, IlnaTton,
ApHCTOTENb, JUIMHUCTUYECKH-pUMCKas Quiocodus). OcHOBHBIE MPOOIEMBbl CpPEIHEBEKOBON
bunocopun m smoxu Bozpoxknenus. dwunocobus Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus Ilpocsemenus. Hemenkas kinaccuueckas ¢unocodus. Pycckas ¢umnocopus XIX —
XX BB. OcHOBBl Mapkcuctckoit ¢unocodpuu. OCHOBHbIE HAMpaBICHHUs COBPEMEHHOMN
dunocoduu.

Moayan 2. dunocodckne KOHUENUUU ObITHS U MO3HAHMS.

[Ipobnema ObiTHs B uctopuu Quiiocopuu. [loHATHS MaTepuasbHOTO U HIACATHHOTO.
OcHoBHble (unocopckrue HalpaBlIeHUs: MaTepuaiu3M U uaeanusM. [lpuHnun riobaibHOTO
HBOJIIOIIMOHU3MA B COBPEMEHHOM Hay4yHOU KapTHHE MUpA.

Konnenmuu npoctpaHcTBa U BpeMEHH B UCTOpUU (HUITOCOPUN U HAYKH.

ITpoucxoxaenue co3Hanus. Poib Tpyaa B IpouCX0oXIeHUM co3HaHus. M neanuctuueckue
U MaTepualucTHUecKue KoHuenuuu co3HaHus. Co3nanue u  Mo3r. Co3HarenbHOE U
6eccosHarenbHoe. Co3HaHue U A3bIK. CO3HAHNE U CAMOCO3HAHHUE.

Konmenmuu THOCeonoruu B HUCTOpUH  (UIOCODHUH: CEHCyallu3M, PAaIMOHAIU3M,
CKENTHIIN3M, arHOCTUIN3M, KOHIETIIIHS BPOXKICHHBIX HIEH, anpropu3M. J[narekTuka mo3HaHus:
YYBCTBEHHOE M palinoHaIbHOe. OCHOBHBIE TEOPHH NCTHHEI.

Mopnyas 3. IIpo6Jiembl yesaoBeka B (pusiocopuu.

YenoBek kak npeaMeT ¢puinocodckoro anaausa B uctopuu punocoduu. Ipoucxoxnenue
YeJOBEKa: TMPHUPOAHBIE M COLMAIbHBIE YCIOBHS aHTPOIOCOIMOreHe3a. buonornyeckoe u
COLIMaNbHOE B YeloBeke. HANBUA, UHAUBUIYATbHOCTD, TUYHOCTD.

CMBbICT KW3HU W TIpeJHa3HavYeHue yenoBeka. JKu3Hb, cMepTh, Oeccmeprue. [IBrkeHue
HEHACWJIHSA, €ro pojb B COBpeMeHHOW >km3HHM. llemn u menHoctn. CBoOoma Boiu M
OTBETCTBEHHOCTb JIMYHOCTH. HpaBCTBEHHBIE, PETUTHO3HBIE, SCTETUIECKHE IICHHOCTH.



Monyasb 4. @Pusiocopus UCTOPUM U 001IECTBA

YemoBEK B CHCTEME CONUANBHBIX CBs3ed. JIMYHOCTL ¥ Maccel, cBoOoda H
HeoOxomumocTh. Dunocodpust ucropuu: (HOpMalMOHHAS W IMBWIM3AMMOHHAS KOHICIIUU
HUCTOPUYECKOro pa3BuTHA. [IporpeccucTckrue W MUKIMYECKUE MOJenu pa3Butus. [1odambHbIC
po0JIeMbl COBPeMEHHOCTH. KOHIIETIUST yCTOMYNBOTO Pa3BUTHS U CLIEHAPUU OYTYIIETO.

ObmectBo U ero crpykrypa. ComuanbHas, MOJIUTHYECKAss U JOyXOBHas cdepsl
obmectBa. Konnenuuu rocyaapcrsa B uctopuu punocodckoit Mpiciu. I'paxkaanckoe o0I1ecTBO
Y IIPaBOBOE r'OCYIapCTBO.

Monayasb 5. @usiocodpckue npodjaeMbl XMMUM U XUMUYECKON TEXHOJIOTHH

Hayunoe u BHeHaydHoe 3HaHue. CTPyKTypa Hay4dHOTO 3HAHHS, €r0 METOJIBI U (POPMBEL.
Hayunsie peBostonmu M cMEHa THUIIOB pallMoHaIbHOCTU. Hayka B cOBpeMEHHOM Mmupe. DTHKa
HayK{ U OTBETCTBEHHOCTH YUEHOTO.

[IpoGnema cooTHOmIEHUS HAayKd U TexHUKW. ColuanbHbIe TOCICACTBUS HAy4YHO-
TEXHUYECKOIO IIporpecca. DTHYECKHME U HKOJIOTMYECKHME HUMIIEPATUBbl PAa3BUTHUS HAYKU U
TEXHUKH.

MecTo XMMUU B CUCTEME €CTeCTBEHHbIX Hayk. OCHOBHas MpobiieMa XMMHUH KaK HAyKd U
npousBojcTBa. llenn w 3amaum  xumudeckod  TexHonoruu. Croenuduka XUMHKO-
TEXHOJIOTHYECKOT0 3HaHUs: (PYHIaMEHTAITBHOE U MPUKIIATHOE, SMITMPHYECKOE i TEOPETHICCKOE.

4. O0beM AUCHMILVINHBI U BUJbI Y4eOHOH padoThl

Bittst yueoHoii padors: B 3aueTHBIX B akanem.
€AMHUIIAX qacax
OO01masi TPy/10eMKOCTh TUCHHMIIJIMHBI 10 YYeOHOMY IJIaHY 5 180
AyIHMTOPHBIC 3AHATHS: 1.3 48
Jlexun 0.9 32
Cemunapsi (C) 0.4 16
CamocrositesibHas padora (CP): 2.7 96
Bua koHTpOJISA: IK3aMEeH 1 36

AHHOTanus padoueit nporpammsl Aucuumimabl «Ucropus» (b1.63)

1. leqn u 3a7aYM TUCHHUILTHHBI

B cootBercTBMM ¢ pabounMu Y4eOHBIMHM IUTAHAMH 110 HAMPABJICHUIO TTOATOTOBKU
18.03.02 (ypoBeHb TONTOTOBKM — OakanaBp) aucuuiuinHa «VMctopus» OTHOCHUTCS K
00s13aTeNIbHBIM TUCHMIUIMHAM 0a30Boil yactu yueOHoro ruiana (bl. B.3) m paccunmrtana Ha
U3y4eHHEe Ha IEPBOM Kypce 00ydeHusl.

Iens oucyunnuns: GopMUPOBAHUE Y CTYJCHTOB KOMILIEKCHOTO MPECTABICHUS O POJIU
U MECTe MCTOPHHM B CHUCTEME I'YMaHMTApHBIX U COLMAJIBHBIX HAYK, KYJIbTYpHO-UCTOPHUUYECKOM
cBoeoOpa3un Poccum, ee mMecte BO BCEMHPHO-MCTOPHUYECKOM IpoIiecce, 00 0COOEHHOCTSIX H
OCHOBHBIX JTamax €€ HCTOPUYECKOTO PAa3BUTHS, BBEJACHUE CTYICHTOB B KPYI HCTOPUYECKHUX
po0JieM, CBA3aHHBIX C 00JaCThIO0 OyayIIei mpodeccuoHaTbHOM A TEIBHOCTH.



3a0auu w3ydeHUss WCTOPUU 3aKIIOYAIOTCS B MPUOOPETCHHH CICAYIOIUX 3HAHUU,
Pa3BUTUU YMEHUM U HABBIKOB JIMUHOCTH:

* TOHMMAaHUE IPAKJAHCTBEHHOCTH U MaTPUOTU3MA KaK IIPEeIaHHOCTU cBoeMy OTeuecTBy,
CTPEMJICHHSI CBOMMHU JICUCTBUSIMU CIIY’)KUTh €r0 MHTEpecaMm, B T.4. W 3alIUTE HAUOHAIbHBIX
uHrepecos Poccuu;

* 3HAHHE JIBIKYILIUX CUJI M 3aKOHOMEPHOCTEN HCTOPHUECKOI0 MPOLIecca; MECTa YeIoBeKa
B HCTOPUYECKOM IIPOIECcCe, MOJIUTUYECKON OpraHU3aIii 00I1IecTBa;

* BOCIIUTaHHE HPABCTBEHHOCTH, MOPAJIU, TOJICPAHTHOCTH;

* TIOHMMaHWE MeCTa W PoJin oOmacTu aesTenbHOCTH BbimyckHMKAa PXTY wmm. JI. U.
MeHnpeneeBa B 00IIECTBEHHOM Pa3BUTHH, B3aUMOCBSI3U C IPYTUMH COITUATHHBIMU MHCTHTYTAMH;

* HABBIKU MCTOPHYECKOW aHAIUTUKHU: CIIOCOOHOCTh Ha OCHOBE MCTOPUYECKOTO aHAIIN3A U
npoOJEeMHOTO MMOJAX0Ja NpeoOpa3oBbIBaTh MHPOPMALMIO B 3HAHWE, OCMBICIMBATH IPOIECCHI,
coObITHSI W siBIeHUS B Poccun w MUPOBOM COOOIIECTBE B WX JHHAMUKE W B3aUMOCBS3H,
PYKOBOZCTBYACH MPUHIIMIIAMU HAYYHOW OOBEKTHBHOCTH M UCTOPU3MA;

* YMEHHE JIOTUYECKU MBICIUTh, 00Jafasi caMOCTOSTENIbHOCThIO CYKICHUH, MHTEpec K
OTEYECTBEHHOMY M MHPOBOMY KYJIbTYPHOMY M HAay4dHOMY HACJIEIHI0, €r0 COXpPaHEHHIO U
IPEYMHOKEHHUIO.

2. Komnerennuu 6akajiaBpa

Wzyuenne mucumrumnel «Mctopus» cmocoOcTByeT (OPMHPOBAHUIO — CIIEAYIOIIMX
00U eKYTbMYPHBIX KOMIIETEHIINH:

- CIIOCOOHOCTh ~ aHAJNM3UPOBATh  OCHOBHBIE  3Talmbl U 3aKOHOMEPHOCTHU
HCTOPUYECKOT0 Pa3BUTHs 001IecTBa [Uisi popMupoBanus rpaxkaanckoit mosunun (OK-2);

- CHOCOOHOCTh paboTaTh B KOJJIEKTUBE, TOJIEPAHTHO BOCIPUHHUMATh COLMAJIBHBIE,
ITHUYECKUE, KOH(PECCHOHANBHbBIC U KyIbTypHbIe pasnuuus (OK-6).

B pesynbrare nzyuenus Kypca HCTOPUH CTYAEHT JOJDKEH:

3Hamy:

* OCHOBHbBIE HaIlpaBJICHUs, TPOOJIEMBI U METO/Ibl UCTOPUUYECKON HAyKU;

* OCHOBHbIE JTamlbl M KIIOYeBble COOBITUS HcTOpuu Poccum u Mupa; 0coOEHHOCTH
Pa3BUTHUSL POCCHUKCKOIO TOCYIapCTBa, BBLAAIOIIMXCS JAesTeNell OTeYeCTBEHHON M BceoOIen
HCTOpUHU.

ymemb:

* COOTHOCHTH OOIIME MCTOPUYECKHE TMPOLECCHl U OTAeNbHbIe (AKTHI; BBIABIATH
CYIIECTBEHHBIE YEPThl MCTOPHUYECKUX IMPOLECCOB, SBIEHUM M COOBITUH; aHAIU3UPOBATH
COLMAJIbHO-3HaYMMBbIe ITPOOIIEMBI;

* (opmynupoBaTh M apryMEHTHpPOBAaHO OTCTAaWBaTh COOCTBEHHYIO TIIO3ULHIO IIO
pa3INyYHbIM NpoOIeMaM HUCTOPHUH.

enademp:

* IpEe/ICTAaBICHUSMHU 00 UCTOPUU KaK HayKe, €€ MECTE B CUCTEME 'YMaHUTapHOTO 3HAHUS;

* [IPEJCTaBICHUSIMUA 00 OCHOBHBIX ATallaX B UCTOPUU YEIOBEUYECTBA U UX XPOHOJIOTUH;

* KaTeroOpualbHO-NIOHATUHHBIM aIlapaToM U3y4aeMOil THUCLUIUIMHBI;

* HaBbIKAMHU aHAJIN3a UCTOPUYECKUX UCTOUYHUKOB.

3. KpaTkoe coep:kaHue JMCHUIINHBI:

B conepxxanue kypca BKIIOYaeTCs MOHATHE 00 UCTOPUH KaK HayKe, O €€ MeCTe B CUCTEME
COLIMAJIbHO-TYMaHUTapHBIX HAayK, U3J1araloTCsi OCHOBBI METO/I0JIOTMH UCTOPUYECKON HAyKH.



PackpbiBaeTcs copepkanue U o011as XapakTepUCTUKA OCHOBHBIX 3TAllOB OTEUYECTBEHHOM
uctopuu. Hauano poccuiickoil rocynapctBeHHOCTH. KueBckas Pycb. OTHOKynbTypHBIE U
COLIMAJIbHO-TIOJIMTUYECKHUE NIPOLIECCHI CTAHOBJICHUSI POCCUMCKOM roCyapCTBEHHOCTH. [Ipunstue
XPUCTUAHCTBA.

Pycckue 3emmu B XII — mawane XVI BB. O6pa3zoBanue Poccuiickoro rocymapcrsa, ero
ncropuyeckoe 3Hauenue. Poccus B cepennne XVI — XVII BB.

Poccuiickoe rocymapctBo B XVIII Beke — Beke MOAEpPHU3AMHU M IPOCBEUICHUS.
Pepopmbr Iletpa | kak mnepBas HONBITKA MOJEPHU3ALUU CTpaHbl, €€ OCOOEHHOCTH.
®opmupoBanue Poccuiickoli nMnepuu. OCHOBHBIE HAIPABICHUS «EBPONEU3ALMU» CTPAHBI.
DBOIIOLIMS COLMANBHOM CTPYKTYpHI oOmecTBa. JlanpHeiimee pacmupenue rpanul Poccuiickoi
UMIIEPUH.

Poccust B XIX cronerun. IIpomsimmennsiii nepesopor B EBpone u Poccun: obmee u
ocobenHoe. Baxueilimme ycnosus nepexona Poccun k MHAyCTpHaIbHOMY OOIIECTBY — PEILICHHE
KPECTBbSIHCKOTO BOIIpOCa " OrpaHUuYEHUE CaMOJEPIKaBHUs. JnurensHOCTD,
HEMOCJIE0BaTEeIbHOCTh, LHUKIMYHOCTh Ipoliecca Oypkya3Horo pedopmupoBanus. Poib
CcyObeKTUBHOro (akropa B mpeojojeHun orcraBaHus. Pedopmbl XIX Beka, MX 3HAYCHHE.
Oo61recTtBenHble ABMKeHnsa B XIX Beke.

Poccus B Havane XX Beka (1900 — 1917rr.). OcoOEHHOCTH COIMATBHO-?KOHOMHYECKOTO
pazButusi Poccum B Havane XX Beka. OOBEKTHBHAas TMOTPEOHOCTb HHIYCTPHUAIBHON
moaepuuszanuu Poccuu. CooTHomeHue noiautudeckux cwi B Poccum B Hawanme XX Beka.
Hapacranue xkpusuca camoxaepxaBus. IlepBas poccuiickas peBomonus. (OOpa3oBaHue
noiutuueckux mnaptuil. ['ocygapctBeHHass nyma Hadana XX BEKa KAk IEpPBbIA  OIbIT
poccuiickoro napiaamentapuzMa. CTonbIMHCKas arpapHas pedopma. Ilepsast MupoBast BoitHa 1
yuactue B Hed Poccun. ®eBpanbckas peomonus 1917r. M KOpeHHble H3MEHEHUS B
MOJIMTUYECKON KU3HU CTPAHBI.

dopmupoBaHue U CYHIHOCTH coBeTckoro ctpost (1917-1991rr.). [loaroroBka u mobena
OxkTa0pbckoro BoopykeHHoro Bocctanus B Ilerporpane. II Beepoccuiickuii cbe3n CoBeToB U
€ro peueHusi. JKOHOMHYECKas U COIMalibHas MOJIMTUKA OOJIbLIEBUKOB. ['paskaHCKas BOMHA U
uHocTpanHas wuHTepBeHNUs. Cynpba u 3Hauenme HOIla. VYTBepkaeHue ogHOMApTUMHON
nosmtrueckoit cuctemsl. Obpazoanue CCCP. [Tonmutnueckas 6opbda B mapTHUU U TOCYTApPCTBE.
CCCP B roas! nepBbIx msaTwieTok (koner 20-x rr. — 30-e rr.). @opMupoBaHue pexuMa JUIHON
Bracth CTajlMHa M KOMAaHJIHO-aJMUHUCTPAaTUBHON CHCTEMBI YIPABIEHUS TOCYIapCTBOM.
Buemmnsas nonmutuka CCCP B 20-30-e rr. CCCP BO BTOpOoi MupoBoii 1 Benukoi
OtedecTBEHHON BOMHE. I3MEHEHNE COOTHOIIECHUSI CUJI B MUPE I10CJIE BTOPOl MUPOBOW BOIHBI.
Hauano «xonomuoit BoiiHb». TpymHoctu mnocieBoeHHoro paszButusi CCCP. VYixectouenue
MOJIMTUYECKOTO  pEeKMMa W HAeolorudeckoro  KoHTposis.  [lombiTku  OOHOBIEHUS
«rocynapctBeHHOro connanusmMay. XX cbe3n KIICC u ocyxaenue kynpra mnuHocty CrannHa.
«OtTenenby» B A1yXOBHOH cdepe. DkoHOMHUecKHe pedopMbl cepearHbl 60-X roJoB, MPUUHHBI
UX He3aBepIIeHHOCTH. HapacTaHue KpU3HCHBIX SBIEHUH B COBETCKOM oOImectBe B 70-e —
cepenune 80-x ronos. Buemnsaa nonutuka CCCP B koHue 60-x Havane 80-X IT.: OT pa3psaIku K
000CTpEeHUI0 MEXIyHapoaHOH obOctaHoBkH. «llepecTpoiika»: CyIIHOCTb, ILIEIH, 3aJ]aud,
OCHOBHBIE 3Tarnbl, pe3yabTarsl. Pacmag CCCP. O6pazoanue CHI .

CraHoBieHHE HOBOHM poccuiickoi rocyaapctBeHHOCcTH (¢ 1991- mo Hacrosiiee Bpems).
JInbepanbHass KOHUENIMS POCCUMCKUX pedopm: mepexod K pbIHKY, (GOpMUPOBaHUE
rpakaaHckoro oOmiecTBa W MpaBoBOro rocyaapctBa. «lllokoBas Tepamus» 3KOHOMHUYECKHX



pebopm B Hauwane 90-x TrTomoB. Koucrtutymus Poccuiickoit  ®enmeparum  1993r.
MexHanroHanbHble OTHOIIEHUS. [lonmuTudeckne mapTum U OOINEeCTBEHHBIC JBIKEeHUs Poccun
Ha COBpeMeHHOM »Tamne. Poccuss Ha mytu MojepHu3anuu. Poccust B cucreMe MHUPOBOM
HSKOHOMHUKH U MEKTYHAPOIHBIX CBSI3EH.

OO0mass TpyAOEMKOCTh AWCIMIUIUHBL: 4 3a4eTHbIE eIWHUIBL. W3 HHUX ayauTopHas
Harpy3ka 48 vacoB (jexkumii 32 4Yaca, IPaKTHYECKUX 3aHATHH — 16 4acoB), caMOCTOSITEIbHAs
pabota 60 yacoB. ®opMa OTUETHOCTH — IK3aMEH.

4. O0beM AUCHMILVIMHBI U BUJbI Y4eOHOH padoThl

O0beM
Bu yueGHol paboTs B 3aueTHEBIX B akagemmueckux
eUHALIaX yacax

OO0masi Tpy10€eMKOCTb 1M CHUILTHHBI 4 144
10 y4eOHOMY ILUIAHY

AyAUTOpPHBbIE 3aHATHS: 1,3 48
Jlextuu (JIek) 0,9 32
[Tpaktuueckue 3ansatus (I113) 0,4 16
CamocrosiTtesbaas pa6ora (CP): 1,7 60
Pedepar 0,6 20
[ToaroToBKa K KOHTPOJILHBIM paboTaM 0,3 10
CaMocTosiTeTbHOE N3yUeHHUE Pa3/Ie]IoB Kypca 0,8 30
Bua uToroBoro KOHTpoJIs: 3k3amMeH (JK) 1 36
IToaroroBka u ciava dK3ameHa 1 36

AHHOTalus padoyell MporpaMmMbl JMCHMIIMHBI «@U3nyecKkas KyJabTypa U CIIOPT»
(b1.b.4.)

1 e AUCHUNIAHBI

—  OBJAJICHHE METOJ0JIOTHEN HAyYHOTO MO3HAHUS (PU3NUYECKON KYIbTYPhI U CTIOPTA;

— OBIAJCHHE CHCTEeMON TMPAKTUYECKUX YMEHUW ¢ HABBIKOB, 00ECHEYMBAIOIINX
COBEPIIIEHCTBOBAHUE NICUXO(U3UUECKUX CIIOCOOHOCTEH;

— pa3BUTHE CHOCOOHOCTEH WCHONB30BaTh pa3zHooOpazHble (opmbl (pusnveckon
KyJIbTYpbl, CIIOPTa M Typu3Ma JUIsl COXPAHEHHUS M YKPEIUIEHHs] CBOErO 3J0POBbSl U 3J0POBBS
CBOUX OJIM3KUX B TOBCEAHEBHOM XKM3HU U TPO(PECCHOHATILHOMN ACSATEIHHOCTH;

—  ¢dopMUpOBaHHE MOTHBAIIMOHHO-IICHHOCTHOTO OTHOIICHHS K (PU3MYECKON KYIbType,

(bu3nYeCKOMY COBEpPIIEHCTBOBAHUIO U CAMOBOCIIMTAHUIO, YCTAHOBKA Ha 370POBbIN 00pa3 KU3HH.

2 B pesyabrare wH3y4YeHHs] JMCHMILUIMHBI O0y4YalIuiicd 10 MNporpaMmme
0akaJlaBpHAaTAa J0JI/KEH:

Obaaoams crnenyromumu o0mexkyasTypHbiMU (OK) koMneTeHuusIMu:
—  CIIOCOOHOCTB K cCaMOOpraHu3aiuu u camooopasoanuio (OK-7);

—  CIIOCOOHOCTh UCIHOJB30BaTh METOAbl U CpelacTBa (U3NYECKOM KyJIbTYphl [UIs



obecrieueH st OJTHOIIEHHO!N conUanbHOM 1 podeccronanbHoi aesteapaoct (OK-8).

3nams.

—  HAy4YHO-IIPAKTHYECKHE OCHOBBI (PU3NYECKON KYIbTYpPbI U CIIOPTA;

—  COLHMAaIbHO-OMOJOTHYECKHE OCHOBBI (PU3MUYECKOU KYIbTYPHI U CIIOPTA,

—  BIMSHHE O3JOPOBHUTENBHBIX CHCTEM (PU3MYECKOrO BOCIHMTAHUSA Ha YKpEIUICHHE
3I0pOBbS, TPODYUIAKTUKY MPOPECCHOHATBHBIX 3a00JIEBaHUN U BPEIHBIX TPUBHIYCK;

— crnocoObl  KOHTpOJST W OLEHKM (PU3MYECKOro pa3BUTHS U (PU3MUECKOU
MOJITOTOBJICHHOCTH;

— TpaBWiia U CHOCOOBI MJIAHUPOBAHUS MHJIMBUIYaIbHBIX 3aHATUI Pa3INYHON LierIeBOn
HAIPaBIEHHOCTH;

— ucTOpHI0 (U3MYECKON KyJIbTypbl M CHOPTa, UMETh IMPEACTaBICHHE O 3HAUYMMBIX
CIIOPTUBHBIX COOBITHSIX HE TOJBKO CBOEH CTpaHbl, HO W MHPOBOTO YpPOBHS; BaKHEUIINE
JOCTHIKEHUS B 00JIACTH CIIOPTA;

— cnoptuBHble Tpaguiini MXTU-PXTY um. /.. MenaeneeBa, IOMHUTH O MOJBUTAX
CIIOPTCMEHOB B T'0Jibl Benukoii oreuecTBeHHOM BOWHBI 1941-1945 rr.

Ymems:

—  CaMOCTOSITENTFHO 3aHUMAThCs (PU3NUECKON KYJIBTYPOH U CIIOPTOM;

—  OCYILECTBISATh CAMOKOHTPOJb 3a COCTOSIHMEM CBOETr0 OpraHu3Ma Hu coOJ0aaTh
MpaBHJia TUTUEHBI U TEXHUKU O€30MMaCHOCTH;

—  OCYILECTBJIATh TBOPYECKOE COTPYAHMUYECTBO B KOJUJICKTUBHBIX (popmax 3aHSITUN
buznyecKoil KyJabTypol U CLIOPTOM.

Braoemy:

— CpeACTBaMH W METOJaMHU YKPEIUICHUs HHIWBUIYaJIbHOTO 30POBBS, (HU3HMUECKOTO
CaMOCOBEPILIEHCTBOBAHUS;

— JIOJDKHBIM ~ ypOBHEM  (pU3WYECKOM  MOJATOTOBICHHOCTH, HEOOXOIUMBIM IS
KaueCTBEHHOT'O YCBOCHHUS MPOQECCHOHANBHBIX YMEHHUI 1 HaBBIKOB B MIpOIlecce O0yUeHUs B BY3e,
JUIs 0OecrieyeHusl TOJIHOIEHHON COIMATIbHOW W MPOo(EeCCHUOHATBHOM JIeATeTbHOCTH TI0CTIe
OKOHYaHMS y4eOHOTO 3aBE/ICHUS.

3 Kparkoe coaepskanue I1CHUIITTHHBI

Jucuumnuza (Moaynu) mo «®dusndeckoi KyiabType U CIOPTY» pealu3yrTcs B paMKax
6azoBoil yactu bioka 1 «Jlucuumninuuel (MOZyiM)» MporpaMMbl OakajgaBpuara B oObeme 72
aKaJIeMHYECKUX 4acoB (2 3a4eTHBIE €AMHUIIBI) TIPH OYHOU hopme 00yUeHUs.

[TporpaMma paccunTaHa Ha U3ydeHUE AUCIHUILIMHBI B TEUCHHUE ABYX ceMecTpoB (1-ro u 6-
ro), MpeArnoaraeT, 4To 00yJaromecs UMEIOT TEOPETHUECKYIO U MPAKTUYECKYIO TIOJITOTOBKY B

obnactu «dusndeckas KyJabTypa U CIIOPT».

Pa3nessl iuciunJnHbI 1 BUABI 3aHATHI

HasBanue moxymns Bcero Yacos
Moy Tex MII3  [I®I [KP




[Ipeamer «dusnveckas KyiabTypa U 18 2 9 1
1 ciopt». Uctopus @PKuC 6

OcHOBBI 37J0pOBOTO 00pasa KU3HU 18 2 6 9 1
2 (30XK)

buonornueckre 0CHOBBI (GU3HYECKOM 18 2 6 1
3 KYJIBTYPHI M CIIOPTa 9

[IpodeccnonanpHO-TIpUKIIATHAS 18 2 6 9 1
4 ¢dusnyeckas KyJIbTypa U CIOpT

Bcero yacoB 72 84 36 4

Kaxnbiii Moy b mporpaMmMsbl HMeeT CTPYKTYPY:

- JIEKIUU WIA TEOPETUYECKUN pa3felr;

- TPAKTUYECKUHA pa3jell, COCTOUT H3: METOAUKO-TIpakThueckux 3aHsaTud (MII3) u yueGHO-
TPEHUPOBOYHBIX 3aHATHH (PO ecCHOHATBHO-TIPUKIIaIHAs Qu3nuecKas moaroroska, [1I1DII);

- KOHTpobHBIN paszaen (KP).

Teopernueckuii pazgen GopMUpyeT CUCTEMY HAYUHO-IIPAKTUYECKMX M CIELUAIbHBIX
3HAHUM, HEOOXOAMMBIX JUIsI TOHMMAaHUS TNPUPOAHBIX M  COLMAJIBHBIX  IPOLECCOB
(GYHKIMOHUPOBAHUS (PU3MUECKON KYJIBTYPHI OOIIECTBa M JMYHOCTH, YMEHHUS MX aJalTHBHOTO
TBOPUYECKOTO  MCIOJb30BAaHUS JUId JIMYHOCTHOTO M MPO(PECCHOHANBHOIO  Pa3BUTUS;
CaMOCOBEPILEHCTBOBAHUS, OpraHU3alluy 3J0POBOT0 00pa3a *HU3HH NP BBIIOJHEHUU y4eOHOM,
npo¢eCCHOHATIBHON U COLMOKYIBTYPHOU JESTEIbHOCTH.

MeTtoauko-npakTuyecKue 3aHATHSA IPEIyCMaTPUBAIOT OCBOEHUE OCHOBHBIX METOJIOB U
croco60B (OpMUPOBAaHUS YUEOHBIX, MPO(ECCUOHANBHBIX M U3HEHHBIX YMEHUI U HaBBIKOB
cpeAcTBaMU (PU3UYECKOM KyJIbTYpHI U CIIOPTA.

Ha MeToauKko-npakTHYeCKuX 3aHITHSX yIENIIeTCs BHUIMaHUE:

- OCHOBHBIM Mpo0JieMaM CIIOPTUBHON TPEHHUPOBKH;

- BIUSHUIO (QU3NYECKUX YHpaKHEHUI Ha (opMHpoBaHHE NPO(ECCHOHATBHBIX KAaueCTB
OyAylIero crnenuanucTa ¥ JMYHOCTH 3aHUMAIOIIErocs;

- BO3JEHCTBHIO CPEACTB (PU3NYECKOTO BOCIHUTAHHS Ha OCHOBHbBIE (DU3MOJIOTHYECKUE
CUCTEMBI U 3BE€HbsI ONIOPHO-ABUTaTEIBHOIO aniapaTa 3aHUMAaIOLIErocCs;

- BOIIpOCaM IPOBEJCHUS COPEBHOBAHMH (ITpaBHJia COPEBHOBAHUI, cUCTEMa PO3bITPHILIEH,
orpeneneHue nodeaurenei, 000pya0BaHNE U MHBEHTAPh).

IIpodeccuonanbHO-NPUKIAAHAA TOATOTOBKA IPOBOAMTCA C Yy4eToM Oyayluei
npohecCuOHANbHOM NeSTeNbHOCTH CTYIEHTA.

Y4eOHO-TpEHUPOBOUHbIE 3aHATHS 0a3upylOTCS Ha IMIHPOKOM HCHOJIb30BAaHUU
TEOPETUYECKUX 3HAHUH M METOJUYECKUX YMEHHH, Ha MPUMEHEHUH DPa3HOOOPA3HBIX CPE/ICTB
¢u3nueckoil  KymbTypbl, CHOPTHBHOH H  Npo(ecCHOHAIBHO-TIPUKIAAHON  (uznyeckoi
MOJTOTOBKU CTYJE€HTOB.

Konrtpoabnblii pazaen. Kpurtepuem ycnemHocTH OCBOEHHS ydyeOHOro marepuana
SBJISIETCS OLIEHKA IMPEeroJaBaTelsi, YUYUTHIBAIOIIAS pecyIapHOCIb NoceujeHus 00713amenbHbIX

yll€6H blx 3aHﬂmuﬁ, 3HAHMUI TCOPCTUYICCKOTO  pa3aciia HOporpaMmMbl W BBIIOJHCHHUC



YCTAaHOBJICHHBIX Ha JIAHHBIH CEMECTp KOHTPOJBHBIX TECTOB OOmIeH (Qu3nueckod u
TEOPETHYECKOW MOATOTOBKH JUISl OTACNIBHBIX TPYII Pa3IudHOW CHOPTUBHOW HAIPaBICHHOCTH.
KP BXOOUT B MpakTUYECKUE 3aHATHUS.

4 O0beM yueOHOI JUCUMIITIMHBI

I Vv
B B |
c
Bunast yueOHoI paboTh 3aUETHBIX | AKaJEM.
eMecTp c
eIMHUIAX | yacax
eMecTp
Oo6mas TpyA0eMKOCTh TUCIHUIJIHHBI M0 2,0 72 1,0 3.ex. | 1,0 3.en.
y4eOHOMY ILIaHY 36 yac. | 36 uac.
AyIuTOPHBIE 3aHITHS: 2,0 72 36 36
Jlexiuu (Jlek) 0,5 8 4 4
[Tpaktuueckue 3anstus (I13) 1,0 60 30 30
KonTponbublit paznen, BXoauT B ayauTopasie | 0,5 4 2 2
sansaTus (KP)
Bua xonTpoJs: 3auer / 3k3aMeH 3auer 3auer 3ager

AHHOTanua padoyeil mporpaMmmal AucuuInubl «Maremarukay» (b1.B5)
1. Henu u 3aga4u AUCHUUTIMHBI

Heab0 OMCUMIVIMHBI SBISIETCS (OPMHUPOBAHUE Yy CTYACHTOB CHUCTEMBI OCHOBHBIX
MOHSTUHN, UCIOJIb3YEMbIX JJI MOCTPOCHUS BOXHEHIIMX MaTeMaTUYECKHX MOJENICH, U YMEHUS
MCIIOJIH30BaTh MaTEMAaTUYECKUE METO/IbI JIJIsl OTTUCAHUS PA3TUYHBIX TTPOIIECCOB.

OCHOBHBIMH 33]a4aMU M CUMIJIMHBI, PEIICHHE KOTOPBIX 00ECIIeUnBaET JOCTHKEHHE
LIENH, SIBIISIOTCS:

- (hopMupoOBaHKE MTOHUMAHMS 3HAYUMOCTH MaTEMaTHIECKOM COCTaBIIAIONICH B
€CTECTBEHHOHAYYHOM 00pa30BaHUU OaKaiaBpa;

— O03HAKOMJICHHE C CUCTEMOM MOHSITHI, UCITOIb3YEMBIX JUISl ONTMCAHUS BaKHEUIIINX
MaTEeMaTHYECKUX MOJACICH U MaTEeMaTHYECKUX METOJIOB, M UX B3aHMOCBS3BIO;

- 03HAaKOMJIEHHE C TPUMEPAMH IPUMEHEHUSI MaTEMAaTUYECKUX MOJIeNIEl U METO/IOB;

- (hopMUpOBaHNE HABBIKOB 1 YMEHHI HCIIOIH30BAHUS MAaTEMAaTHUYECKUX MOJIeel u
MaTEeMaTHYECKUX METOJOB.

2. TpeGoBanus K pe3yJbTaTaM 0CBOEHHS THCIMIIIHMHBI

W3yuenmne kypca MaTeMaTHKH MPH TOATOTOBKE OakanaBpoB 1o Hampasiennto 18.03.02
DHepro- u pecypcocOeperarone MpoIrecchl B XUMHYECKOW TEXHOJOTUHM, HeDTeXUMUU U
OMOTEXHOJIOTHH CIIOCOOCTBYET MPUOOPETEHUIO CIIEAYIOIIUX KOMITETEHIHUI:

2.1. O6uenpodeccuoHanbHbIe:

- CIIOCOOHOCTBIO  HCIIOJIb30BATh ~ OCHOBHBIE  3aKOHBI ~ €CTECTBEHHOHAYUHBIX
JUCIUIUINH B TMpO(ecCHOHATBbHOM NIeATENbHOCTH, NPUMEHSATh METOAbl MaTeMaTHYecKOTo
aHaJIM3a U MOJICIUPOBAHUS, TEOPETHYECKOTO U IKCIIepUMeHTabHOro nccienobanus (OI1K-2)



B pe3yabTaTre U3y4CeHUA TUCHUIVIMHBI CTYACHT T0JI7KCH:

3HATh:

— OCHOBBI TiQPepeHInaIbHOr0 ¥ HMHTETPAIBHOIO  WCYUCIICHUS,
nuddepeHIaIbHBIX YPaBHCHUH;

— MaTEeMaTHYeCKHe TEOPHH W METOJbI, JIeKAIIMe B OCHOBE IOCTPOCHUS
MaTeMaTUYCCKUX MOJCIICH;

— OCHOBBI IIPUMEHEHUSI MATEMATHYECKIX MOJIENICH U METOJIOB.

yMeTh:

— BEIOMpATh MaTEMATHYECKHE METObl, MPUTOAHBIC IS PEHICHUS KOHKPETHOU
3aj1auu;

— UCIOJIb30BaTh MAaTEMATHUYECKHE IOHSATHS, METOJAbl M MOJCIU JUIsl OIHCAHUs
Pa3IMYHBIX MPOIECCOB;

- BBIABJEITD MAaTCMATHUUYCCKUE 3dKOHOMCPHOCTH, JIC)KAIIHUC B OCHOBC KOHKPCTHBIX
MpoucCCoOB;

- HCIIOJIB30BaTh OCHOBHBIC METO/IbI CTAaTHUCTHYCCKOU O6pa6OTKI/I JaHHBIX

- IMPUMCHATh MATCMATHYCCKUEC 3HAHWA Ha MCKIUCHUITIIMHAPHOM YPOBHC.

BJIaJCTh:

— OCHOBaMH  (pyHJaMEHTAJIbHBIX MaTEMAaTH4YECKUX TEOPUH UM  HaBBIKAMHU
UCIIOJIb30BAHUS MATEMaTHYECKOTO allapara;

- METOAAMHU CTaTUCTHYECKOH 00pabOoTKN HH(POpMAITUH.

3. Kpatkoe conepikanue TUCHUIIIHHBI

1 CEMECTP

BBenenue.

[Ipenmer u meroabl mMatemaTuku. OmrcaHWe OCHOBHBIX pa3nenioB Kypca. llpaBuma u
TpeOOBaHuUs IPH U3YYCHUH Kypca.

DJIEeMEeHTBI aIredpsl.

YucnoBele MHOXeECTBa, KOMIUIEKCHbIe uucna. Omnpepenurtenn II u I mopsinkos.
BeKTOpbI: OCHOBHBIE MOHATHUA, CKAISAPHOE, BEKTOPHOE U CMELIAHHOE IPOU3BEIECHUS BEKTOPOB.
AHanuTHueckas reoMeTpHs: IpsMas Ha IJIocKocTH, Kpusble I mopsaka. Matpuusl: aecTBus
HaJ/l MaTpHIlaMH, IPUBEJICHNUE K CTyleH4YaToMy BUIy M Buay [aycca. Panr marpuusl. OOpatHas
matpunia. Teopema Kponekepa-Kanemnu. Pemenue cucreM nUHEHHBIX —alreOpanyecKux
ypaBHeHU. CoOCTBEHHBIE unciia U BeKTOpbl. KBagpaTuuHbie GOpPMBI.

Dyukuus ogHoi nepemenHoi. Ipexen pynkuuu. HenpepoiBHOCTH pyHKIMH.

Oyukuus. CrnocoObl 3ananus ¢yHkiuu. [Ipenen gynkumm B TOuke. OIHOCTOPOHHHE
npeznensl. [Ipenensl Ha 6eckoHeyHOCTH. beckoHeuHO Masble 1 6eCKOHeUHO Ooblue (QyHKIHMH,
X CBOMCTBAa M B3aMMHas cBs3b. CBolicTBa mnpenenoB. IlepBblii M BTOpOil 3ameyaTesbHbBIE
npenensl. HempepblBHOCTE (QYHKIIMM B TOYKe U Ha mpoMmexyrke. CBoiictBa (QyHKIMIHA,
HENpEepPbIBHBIX Ha OTpe3kax. TOukK pa3priBa GYHKIMU U UX KJIACCH(PHUKAIIHS.

JAnddepenuunanbroe ucuncjienne GyHKIUN OHON NepeMeHHOM.

[IpousBonHas ¢GyHKIUMM, €€ TeoMeTpUyYecKuid U MexaHumdeckuil cmbicia. [Ipasuia
muddepennpoBanus. TaOnuma OCHOBHBIX MNpou3BoAHBIX. [uddepenuunan ¢yHkuuu, ero
NPUMEHEHHUS K MNpHUOIMKEHHBIM  BbIYHMCIEHUSM. VHBapuaHTHOCTH  (GOpPMBI  MEPBOTO
mupdepennmana. [IpousBomHas cnoxHoW ¢yHkuun. JuddepeHunpyeMocts (QyHKIUU:
OlpesieieHne, TEeOopeMbl O CBA3M JTU(PHEPEeHIIMPYEMOCTH C  HEMNPEphIBHOCTBIO U C
CyllecTBOBaHMEM Npou3BogHON. OcHOBHBIE TeopeMbl AuddepeHnanbHOro ncuncienus: Posms,
Jlarpanxa, Komm. IlpaBuno Jlonmutans (packpbiTHe HeomnpeneneHHocTel). IIpousBoansie



BBICHIMX MOPsIKOB. JlokanbHbIN 3kcTpeMyM ¢(yHKIMH. HeoOxoaumble U AOCTATOUHBIE YCIOBUS
skcTpemymMa. IlpaBuno uccnenoBanus (yHKIMHM Ha MOHOTOHHOCTb M IKCTpeMyM. [Ipu3Haku
BBIITYKJIOCTH ¥ BOTHYTOCTH (QyHKIMHU. Touku nepernba. Heobxonmumoe u 10CTaTOUHOE YCIOBHUS
nepern6a. AcuMNTOTHl (YHKIMH, WX BHIBl M CIOCOOBI HaxoxaeHus. OOmas cxema
uccne1oBaHus (PYHKIHA, TOCTPOCHUE HX TPaHKOB.

HNuTerpajspbHoe ucumncjieHue PyHKUNM OJHON NepeMeHHOi.

[TepBooOpasnas ¢ynkuus. HeompeneneHHbI WHTErpal W ero cpoiicTBa. Tabimima
OCHOBHBIX HMHTETpaJIoOB. MeToAbl HMHTErPUPOBAHMS: HEMOCPEICTBEHHOE WHTETPUPOBAHUE,
MHTETPUPOBAHUE MTOJACTAHOBKOM, HHTETPUPOBAHUE 110 YacTAM. MIHTerpupoBanue palnoHaIbHbIX
npobeit. MHTErpupoBaHre HEKOTOPHIX HPPALMOHAIBHBIX U TPUTOHOMETPUYECKHX (DYHKITHIA.
OnpeneneHHbll UHTETpall, €ro reoMeTpuuecKuil cMbicil. CBOWCTBA ONPEEIEHHOIO MHTErpaa.
®opmyna Herorona-JleiiOnuna. Teopema o cpeaHeM 3Ha4YeHHHM. 3amMeHa NEPEMEHHOM U
MHTETPUPOBAHUE [0 4YAaCTSIM B OINpEACIEHHOM uHTerpane. lIpuioxeHuss OmpenereHHOro
MHTErpaja K BBIUMCICHUIO IUIoIafei miockux ¢uryp. IloHarue HecOOCTBEHHBIX MHTErPAJIOB:
OIpEeZICIICHUs, CBOWCTBA, METObI BEIUMCIICHHUS.

2 CEMECTP

JAunddepenmmanbHoe ucunciaeHne (QYHKIMA HECKOJbKUX IEPeMEHHbIX. JJIEMEHThI
TEeOpHuH IOJISL.

OyHKIMN AByX M 0Ooliee TIEPEMEHHBIX: ONpeAeieHre, 00IacTh ONpeneseHus, 00IacTh
U3MEHEHHS, TeOMETpHUYEeCKas HWHTepIperanusi, JuHUM ypoBHA. [Ipenen ¢yHKumm B TOUKe.
YactHbele mpon3BojaHbIe (Ha mpuMepe (QyHKIuM nByx mnepemeHHbIX). duddepenunpyemocts
(GYHKLIUU HECKOJIbKMX IepeMeHHbIX. JloctaTounsle ycnoBus auddepenuupyemoctu. IlomHas
npousBogHas. [IpousBonnas crnoxnont ¢ynkuuu. [lomueii guddepenuunan. MHBapHaHTHOCTD
noigHoro  jguddepeHnuana.  AHAIUTUYECKMM  Opu3Hak  monHoro  auddepeHuunana.
Huddepenumrpoanue (QyHKIUMM OAHOM M JABYX NEpPEMEHHBIX, 3aJaHHOW HesiBHO. YacTHble
IOPOM3BOJIHBIE U TOJIHBIe Jud¢epeHransl BBICIINX MHOPsAKOB. TeopemMa O paBEeHCTBE
CMEIIaHHBIX MPOU3BOAHBIX (AN (YHKUMM JBYX NEpEeMEHHBIX). JIoKanabHBIE ASKCTPEMYMBI
(GYHKIIMM JByX NEPEMEHHBIX: HEOOXOAMMOE M JOCTATOYHOE YCJIOBUS IKCTpEMyMa. Y CIOBHBII
sKCcTpeMyM (MeTon MHOXKUTesel Jlarpanxka). Hanbompiiee u HanMeHblliee 3HaUeHHEe QYHKIIUHA B
3aMKHYTON oOjactu. OcHOBHBIE MOHATUS Teopuu moisd. CkanspHoe nose. IloBepxHoctu u
auHuK ypoBHs. IIpomsBogHas mo HampasiieHUIo. ['pagueHT CKaJIspHOro MOJs U €ro CBOWCTBA.
BekropHoe none. JluBeprenuus noiss. Porop nomnd. Cesi3b MeXAy Ipalu€HTOM W IIPOU3BOIHOM
10 HaIIPaBJICHUIO.

KpaTHble mHTErpajbl.

JIBOMHOI HMHTErpall: ONpEIeIeHUE, N'eOMETPUYECKUN CMBICI, CBOWCTBA. Brlumcienue
JIBOMHOTO MHTETpajia B JIEKapTOBOM M NOJIAPHOM cucremax koopauHaT MHrterpan Ilyaccona.
TpoWHON HHTErpall: ONpeAeSIEHHe, TEOMETPUUECKUI CMBICI, CBOWCTBA. BhunciieHne TpoiHOro
uHTerpana. [Ipuioxenus JBOMHOTO U TPOMHOTO UHTETPAJIOB.

KpuBosmHeiiHble 1 TOBEPXHOCTHbIC HHTEIPAJIbI.

KpuBonuHENHbI MHTETpal MO KOOpAMHATaM: OIPEIEICHHUE, CBOMCTBA, BBIYHCIICHHE.
Pa6ora B cunoBom nosie. @opmyna I'puna. KpuBonuHeiHble MHTErpaibl, HE 3aBUCSIIUE OT MyTH
uHTerpupoBanus. [loTeHuuanbHas QyHKIMS, MOTeHIMaIbHOE 1osie. [ToHsATHEe MOBEPXHOCTHOTO
uHrerpana. [lotok BekTopa yepe3 moBepXxHOCThb. Teopema ["aycca-Octporpaackoro. @opmyia
Crokca.



3 CEMECTP

JAudpdepennnanbHbie YpaBHEHHS NEPBOI0 MOPAIKA.

Huddepenunanbuple  ypaBHEHUS: TOPSJIOK, pPELICHHWE, TEOpeMa CYIIECTBOBAHUSA U
€MHCTBEHHOCTH peleHus. 3anaya Komm. YpaBHeHHs C pa3fensiolUMUCS IEPEMEHHBIMU.
Opnnoponuesie nuddepennmanpapie ypaBHeHus. JluneitHsle muddepeHnranbHbie ypaBHEHUS
MIEPBOIO MOPAIKA. YpaBHEHHUA B MOJHBIX Auddepennnanax. HTerpupyomui MHOKUTENb.

JAnddepennuaibHbie ypaBHEeHHsI BTOPOT0 M N-I'0 MOPSAAKA.

Juddepenunanbable ypaBHEHUS BTOPOTO MOPSIIKA, TOMYCKAIOIIME MTOHIKEHUE MOPsIIKa.
Jlunetinbie mudpepeHnnanbupie ypaBHEHUsT BTOporo nopsaka. CroiicTBa pemieHuit. JlnneiHas
He3aBUCHUMOCTh QyHKuuil. Onpenenurens Bporckoro. CTpykTypa o0IIero pemeHus JMHEHHOTo
muddepeHraIbHbple  ypaBHEHUS BTOPOTrOo mnopsaka. DyHAaMeHTalbHas CHCTEMa pElIeHHH.
Jlunelinple ogHOpOAHBIE AU(DQepeHInanbHbIe ypaBHEHUs BTOPOTO IMOPSAIKAa C HMOCTOSHHBIMU
Kod(pduumeHTamMu: nocrpoeHue odmero pemenus. Meron Ditnepa. JInHelHble HEOTHOPOTHBIE
muddepeHIranbHbIe YpaBHEHHSI BTOPOTO MOPSIIKA C MOCTOSHHBIME KO3 duientamu. Ob1iee u
YaCTHOE PEILlIEeHUS] HEOTHOPOAHBIX ypaBHeHUH. JIunelinble nuddepeHnnanbHble YypaBHEHUS N-TO
MOpsAJIKA: CBOMCTBA PEIICHUN, TEOpeMbl O CTPYKType OOIIEro peuieHusi, METOJA BapHaIluh
NOCTOSIHHBIX. JIuHelHble uddepeHnanbHble YpaBHEHUS N-TO MOpSAAKAa C TMOCTOSHHBIMU
Kod(pduIMeHTaMu. AJITOPUTM TTOCTPOCHHUS OOIIETO PEIICHHMSI.

Cucrembl 1u¢depeHINATBHBIX YPABHEHHIA.

Cuctemsl nuddepeHnaIbHbpIX YpaBHEHUH MEPBOTO MOPSIKA: OOIIUE MOHATHS, TeOpeMa
CyLIECTBOBaHMSI U  €IMHCTBEHHOCTH  oOmiero  pemeHus.  CUCTEMBl  JIMHEHHBIX
muddepeHIMaNbHBIX YpaBHEHUI MEepPBOro MOPSAIKA: WHTETPUPOBAHUE METOJOM HCKIIOYECHHUS.
CucreMbl nuHEHHBIX AudQepeHnanbHbIX YpaBHEHHI MEPBOrO MOPsAKa: CBOWCTBA PEIICHUH,
TEOPEMBI O CTPYKType OOILEro pemieHus, MeToj BapHaluu NOCTOSHHBIX. CHUCTEMBbI JIMHEHHBIX
OTHOPOJHBIX M  HEOJHOPOIHBIX U (depeHIUaTbHbIX  YpPaBHEHUH C  TMOCTOSHHBIMHU
KodpuuueHTaMu. OJNEeMEHTbl TEOpUH YCTOWYMBOCTH. METOABl UHCIEHHOIO pPEeUIeHUs
muddepeHIMaTbHbIX ypaBHEHUH.

Yucnosbie 1 GyHKIMOHAIbHbIE PSAIbI.

UucnoBble psAlbl: OCHOBHBIE IOHSTHS, CBOMCTBA CXOISALIMXCA PSIIOB, HEOOXOIUMBIH
MPU3HAK CXOAMMOCTH. ['apmonuueckuit psaxn. Psaawr [upuxne. IIpu3zHaku cpaBHEHHs PSOOB C
noJoxuTenbHbIMU uieHaMmu. [IpusHak [lanamOepa. MHTerpanpHblii U paguKalbHbIA MPU3HAKU
Komm. 3Hakouepenyromuecss psabl: npusHak JleiiOHuna. 3HakonepeMeHHbIE pPsJIbl: MOHATHUS
abCONMIOTHOW W YCJIOBHOM CXOJMMOCTH, NpPU3HAK aOCONIOTHOM CXOJUMOCTH, CBOWCTBA
a0COJIIOTHO U YCIIOBHO CXOJSAIINXCS PSJIOB.

OyHKIMOHAIbHBIE PSI/IbI: OCHOBHBIE MOHATHUSA, 007acTh CXOAUMOCTH. CTENeHHbIE PSIIbL:
pamuyc, WHTEepBal, 00yacTb cxoaumocTH. CBOWCTBAa CTENEHHBIX psAoB. Psaer Teitmopa u
MaksopeHa: CBOHCTBa, YCJIOBHE CXOAMMOCTH psa K HCXOJHOW (YHKIUHU, OCHOBHBIE
pazioxeHus. Paznoxkenue QyHKIUM B psag MakiopeHa ¢ MOMOIIBI0O OCHOBHBIX DPAa3JIOKEHUM.
['maBHOe 3HaueHue QyHKUMU. OKBUBaNeHTHbIe ¢yHKuuu. Ilpumenenue psgos Teitopa u
MakJsiopeHa /1151 BBIUMCIIEHUS IIPENIETIOB.

3akiioueHue.

Hcnonp30BaHne MaTEMAaTUYECKUX METOIOB B IPAKTUYECKOM 1€ATEIBHOCTH.

4. O0beM yueOHOM JUCUMIIJIMHBI

Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Bujbt yue6Hoii paGoThbl 3a4. 1./ 3a4. e/ 3a4. ei1./ 3a4. 1./
aK.uac aK.uac aK.yac aK.yac




SIOTEN I R T 15/540 5/180 4/144 6/216
JAMCHMILUITMHBI 10 Y4e0HOMY IIJIaHy
AYIHTOpPHbBIE 3AHATHS: 5,3/192 1,77/64 1,77/64 1,77/64
Jlexunnu (Jlek) 2,65/96 0,88/32 0,88/32 0,88/32
13) Hpaxruseckue SAHATI 2,65/96 0,88/32 0,88/32 0,88/32
CamocrosTeabHast padora (CP): 7,71276 2,23/80 2,23/80 3,24/116
Bua xonTpoJs: IK3aMeH- IK3aMeH-
IK3aMeH/3a4eT 2172 1/36 3aver 1/36

AHHOTanua padoyeil nporpammal ucuunnubl «Mapopmarnka» (b1.56)

1. Heas aucuumimHbl — GOpMHUPOBaAHKE Y CTYACHTOB YMEHUN U IPAKTUUECKUX HABBIKOB
paboThl B KayecTBE MOJB30BaTENEH MEPCOHATBHBIX KOMIIBIOTEPOB, pa3pabOTKU aIrOpUTMOB
peuieHus 3ajady, NPOrPaMMHPOBAaHUS Ha aJITOPUTMHUUYECKOM S3BIKE, MCIOJIB3YSd Cpeay
MpOrpaMMHUPOBaHUs, IPUMEHEHHUSI YHCIICHHBIX METOJ/IOB /I PEIICHUsS MaTEeMaTHYECKUX 3ajad,
paboThI ¢ MPOrPaMMHBIMH CPEJICTBAMU U UCIIOIB30BaHUs IHTEpHET-TEXHOIOTHIA.

2. B pe3yabTare u3y4eHusi AUCUUILIMHBI 0aKAIaBP N0JIKEH:

oBJaJeTh ciaeayrommmu odmenpopeccnonaabubiMu (OIIK) komnereHuusamn:

CIIOCOOHOCTBIO peIlaTh CTaHAAPTHBIE 3adadyd NPO(PECCHOHATLHON NEATeIbHOCTH Ha
OCHOBEe MH(OpPMAIMOHHON 1 OubIHOorpaduyecKoi KyabTyphl C IpUMEHEHHEM HH(OPMAIMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJOTUA M C YYETOM OCHOBHBIX TpeOOBaHUI WHOOPMAIMOHHON
6e3onacHoctu (OITK-1);

3HATD:

— TEXHHUYECKHE W MPOTPAMMHBIE CPEJICTBA peaTnu3alni HHPOPMAIIMOHHBIX TEXHOJIOTHIA;

— OCHOBHBIE€ QITOPUTMbI THUIIOBBIX YHCIEHHBIX METOJOB PELICHUS MaTeMaTHYECKUX
3a7a4;

A3BIK IPOTrPaAMMUPOBAHUA;

CTPYKTYPY JIOKATBHBIX U TI00ATBHBIX KOMITBIOTEPHBIX CETEH.

yMeTh:

— paboTaTh B Ka4e€CTBE MOJIb30BATENS IEPCOHATILHOTO KOMITBIOTEPA;

— HCIIOJIB30BATh YUCIIEHHBIE METO/IbI ISl PEIICHNS MaTEMaTUUECKUX 3a/a4;

— HCIOJIB30BAaTh  SI3BIK WM CHCTEMY  IPOrpaMMHUpPOBaHUs Il PEIIEHUs
npodeCCHOHATBHBIX 3a/1a4;

— paboTaTh ¢ MPOrpaMMHBIMH CPEICTBAMHU.

BJIAJETh:

— MeToJaMH Tioucka u oOMeHa HHQopMmalel B TJI00aTbHBIX M JIOKAJIbHBIX
KOMIIBIOTEPHBIX CETSX;

— TEXHUYECKUMH U MPOTPaAaMMHBIMHU CPEICTBAMH 3allUThl MH(OpManuu npu padote ¢
KOMIIBIOTEPHBIMU CHCTEMaMHU.



3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

Beenenne. Ilpenmer u 3amaum uHpopmatuku. KpaTkue wuCTOpHYECKHE CBEIEHUS.
Onucanune OCHOBHBIX pa3/esioB Kypca. CTpyKTypa Kypca U IpaBuJla pEUTHHIOBON CUCTEMBI.

Moayas 1. AnmapatHoe #W MNporpaMMHoe olecle4eHHe IEPCOHAJBHBIX
KOMIIBIOTEPOB.

Bunsl  knaccupukanuu kommnbioTepoB. KoaupoBanue wuH(opmanuu. AmnmnaparHo-
TEXHHYEeCKoe obecneueHue. ApPXUTEKTYpa COBPEMEHHBIX IEPCOHAIBHBIX KOMIIBIOTEPOB.
OyHKIUK OneparuoHHbIX cucteM. ObecnieueHue uHTepdeiica moab3oBaTeNsi. ABTOMAaTHIECKUN
3amyck. Opranuzanust U oOciaykuBaHue (ailoBOW CTPYKTYphL. YIIpaBJIe€HHE YCTaHOBKOM,
UCIIOJHEHUEM M yJAJICHHEM [PWIOKEHUH. VYIpaBlleHHE allapaTHO-IPOrpaMMHBIMU
uHTepdeiicamu kommbiorepa. OCHOBHBIE CPEJICTBA 0OCTYKHBAHUS KOMITBIOTEPA.

Omnepanuonnas cucrema Windows. OcoGeHHOCTH pabOThl B O(PHCHBIX MPHUIOKECHHIX
Word, Excel, Access.

Moayb 2. ANrOpuTMBI M 3J1IeMEHTAPHOE POrPAMMHUPOBAHUE.

Tunsl anroputMoB. MOXYJIBHBI NPUHUUI NOCTPOEHUS AJITOPUTMOB U IIPOIPAMM.
bazoBble aropuTMuUecKre KOHCTPYKIUH (ClIeZIOBaHUE, BETBIEHUE, IOBTOPEHUE).

SI3pIKM TPOrpaMMMPOBaHUs BBICOKOTO ypoBH:. Kiaccudukamus, CTpyKTypa U criocoObl
ONMCAHUS A3BIKOB NPOTrPAMMUPOBAHMS. DJIEMEHTHI s3blKa. llepemenHble. THUIBI EPEMEHHBIX.
Apudmernueckue u noruueckue onepanuu. [Ipuopurers! onepauuii. [IprBenenue TUNoB.

VYopapisoomuye CTPYKTYphbl f3blKa. YCJIOBHBIM onepartop (MOJIHBIA M HEMOJHBIN).
Omneparops! nukia. OnepaTtopsl NpepbIBaHUS.

Maccusel. ®opmar onucanuss MaccuBa. OJHOMEpPHbIE W MHOTOMEPHBIE MAaCCHUBBI.
Crpoxku.

[IporpaMMupoBaHHe THUIOBBIX aITOPUTMOB BblUMCIEHHMN. OpraHusanus IuKiIa ©
HECKOJIbBKUMH OJHOBPEMEHHO M3MEHSIOIMMUCS IapamMeTpaMu. DBbluMClieHHE CyMMBI U
npousBeneHus. HaxokaeHune HauOONbIIEro W HauUMEHbLIEro 3HaueHWi. lcmonb3oBaHue
BJIO’KEHHBIX IIMKJIOB.

Oyukuuu. Omnpenenenue ¢yHkuuu. Bapuantel ¢yHknuil. OOpamieHve K (yHKIUU.
[lepenavya apryMmeHTOB B (pyHKLIHIO.

Crpykrypsl. [lpaBuna omnmcanus cTpykTypbl. OOpaiieHue K TMOJSIM CTPYKTYPHOI
BeIM4YMHBL. [IpuMephl HCIIONIB30BaHUs CTPYKTYDP.

@aiinoBslii TUN naHHbIX. DalinoBBI BBOJ/BBIBOA HH(DOPMALIHH.

Moayasb 3. UncjieHHbIE MeTOABI.

Mertoapl peleHus HEeTUHEWHBIX aireOpanyecKuxX YpaBHEHUI. AJTOPUTMBI METOMOB:
MOJIOBUHHOTO JIEJIEHUS, POCTHIX UTepalnii, kacaTenbHbiX (HproTOoHA), XOpI.

MeTtoapl pelieHus CUCTEM JIMHEHHBIX anreOpanyeckux ypaBHEHHM. AJITOPUTM METoja
I'aycca. Anroputm urepanmonHoro metonaa ["aycca-3erinens.

Moayab 4. UHTEpHET-TEXHOJIOTHH.

Kowmnrerorepusie cetu. OCHOBHBIE TMOHATHS KOMIIBIOTEpHBIX ceTeil. CTpykTypa
JIOKAJIbHBIX U TI100aJIbHBIX KOMIBIOTEPHBIX CETEH.

Wutepuer. OcHoBHble noHATHA. [IpoTokonsl. Ciyx0b1 MHTEpHETAa. MeETOABI MOUCKA U
oOmena wuHpopMmarueid B riobambHBIX ceTsax. [Iporpammuoe oGecredenue Juis paboThl B
WNuTteprere. Buael noctyna k aTepHery.

OcHoBBI nH(OpMaLIOHHON 0€30I1aCHOCTH. 3amuTa oT yaJIeHHOTO
aIMHUHHCTPUPOBAHUS,  KOMIIBIOTEPHBIX  BHpPycOB.  CHUMMeTpUYHOE,  HECUMMETPHUYHOE
m@poBaHue HHPopMaIK. DIEeKTPOoHHAs HU(POBas MOAIMHUCH.



4. O0beM y4eOHOH JUCHUIIMHBI

B 3aueTHBIX B akazem.

Bunsr yaeOHoI paboTh €IUHUIAX yacax
OO01masi TpyA0eMKOCTh JMCUMILIHHBI 10 Y4eOHOMY ILUIaHY 3 108
AyAUTOpPHBbIE 3aHATHS: 1,8 64
Jlexumu (Jlek) 0,9 32
JIaboparopubie pabotsl (JIP) 0,9 32
CamocrositesbHas padora (CP): 1,2 44
IToaroroBka K J1abopaTopHbIM paboTam 0,6 22
[ToaroToBka K KOHTPOJILHBIM paboTam 0,6 22
Bua koHTpOJIA: 3a4eT / IK3aMeH - 3auer ¢

OIIEHKOM

AHHOTanuA padoyeil nporpaMmspl JucHuIInabl «Puszuka» (b.1 b.7)

1. llesn v 3a1a4M JAUCHUTINHBI
Leabl0 AUCHMIVIMHBI SBISETCS NPUOOPETEHUE CTYACHTaMH 3HAHWA MO OCHOBHBIM
paszaenam GU3MKN U yMEHUIO IPUMEHSATH MX B IPYTUX €CTECTBEHHOHAYYHBIX TUCIUILIHHAX.

OCHOBHBIMH 3aJaYaMHu AUCHUIIVIMHBI, PCHICHUC KOTOPBIX o0ecrieynBaeT JOCTHIXCHHC
Ociin, ABIAKOTCA: (I)OpMI/IpOBaHI/Ie HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX (bPISI/I‘ICCKI/IX 3daKOHaXx IIPpUPOAbI
H MCTOAAaX TCOPCTUUYCCKUX HCCIIeIOBaHU M Ppa3JIMYHbIX (1)I/ISI/I‘IGCKHX HBHCHHﬁ, a TaKiKE JaTb
NpeACTaBJICHHA O COBPCMCHHLIX OKCIICPUMCHTAJIbHBIX METOAAaX NUCCIICJOBaHUs.

2. TpeboBaHus K pe3yJibTATAM OCBOEHHUS THCUMILIMHbI

Nzyuenmne kypca (QU3MKK TpH MOArOTOBKE OakanmaBpoB mo Hampasienuto: 18.03.02
DHepro- W pecypcocOeperarmime Mporecchl B XHMHUYECKOW TEXHOJOTUM, HepTexuMuu u
OMOTEXHOJIOTUHU

CIOCOOCTBYET MPHOOPETEHUIO CIIETYIOUINX KOMIIETEHIIUMA:

CrocoOHOCTh  MCHOJIb30BaTh OCHOBHBIE 3aKOHbI (U3MKHM B NpPo(ecCHOHANbHOM
NeSITeAbHOCTH, TPUMEHATh METOJbl MAaTeMaTHYeCKOro aHajlu3a M MOJEIUPOBAHMS,
TEOPETUYECKOTO U IKCIIEPUMEHTaIbHOTO nccienoBanus. (OITK-2)

CrocoOHOCTh  HCIMONB30BATh  €CTECTBEHHOHAYYHbBIE  3aKOHbl  JJIi  TOHUMaHUS
OKpyXaromiero mupa u sineanit npuposl. (OI1K-3).

B pe3yJbTaTe H3YYCHUA TUCHUIIMHBI CTYACHT JOJIKCH:

3HATh:

- (u3nYecKkre OCHOBBI MEXAaHUKH, (PU3MKM KOJIeOaHWH M BOJH, IJIEKTPHUUECTBA U
MarHeTu3Ma, 3JIEKTPOJUHAMUKH, CTATUCTUYECKOHW (UMUMKW U TEPMOJUHAMUKH, KBAHTOBOM
bu3uKy;

- cMmbIcT (yHIAAMEHTalIbHBIX (DU3MUECKUX 3aKOHOB, MPHUHIIMIIOB M TOCTYJIATOB; HX
(GbOpMYyITUPOBKH U TPAHULIBI TPUMEHUMOCTH;

- CBA3b LIMPOKOIO Kpyra (pU3HUecKUX sBJICHUN C (QyHIaMEHTaIbHBIMU MPUHIMIAMH U
3aKOHaMU (PU3HKHY;

- OCHOBHBIE METO/Ibl PELICHHS 33/]1a4 110 ONUCAHUIO (PU3UYECKUX SIBICHUI;
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- METOJIbI 00PaOOTKH PE3yIbTATOB (PU3UIECKOTO IKCIIEPUMEHTA.

yMeTh:

-IPUMEHATh TEOPETUUECKUE 3HAHUS U HKCIIEPUMEHTAIbHBIE METObI UCCIEIOBAHUS TIPH
peneHny npoecCOHATBHBIX 3a/1ay;

-[IPOBOJUTH PACUETHI, OCYIIECTBISTh aHAJIH3 U HA OCHOBE ITOTO JIeNIaTh 0OOCHOBAHHBIC
BBIBOJIBL;

- QaHAJIM3MPOBATh PE3YNIbTaThl HAOIIOIEHUH U SKCIIEPUMEHTOB C IPUMEHEHHEM OCHOBHBIX
3aKOHOB W NIPUHIUIIOB (PH3HKH;

- ONpeAeTATh XapakTep (PU3MUECKUX MPOLECCOB MO KOMIUIEKCY IKCHEPUMEHTATBHOM
uH(OPMALIUHU TIPH TIOMOIIX TpaprKOB, TaOIHII U YpaBHEHUI;

- TIPE/ICTABIATE 00pabOTAaHHYIO AKCIIEPUMEHTAIBHYIO U TEOPETUYECKYI0 MH(pOpManuio B

YCTHOH M MHCBMEHHOH (opMe, B TOM YHUCIIE C UCTIOIb30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTUH.

BJIA/J1ETh:
- HaBBbIKaMU PabOThI C IUPOKUM KPYToM (PU3UYECKUX MPUOOPOB U 000PYIOBAHUS;

- HaBbIKaMU 00OOCHOBAHHS CBOUX CY)KI[CHI/Iﬁ n BI)I60pa METOJa UCCIICAOBAHMAA,

3. KpaTkoe coaep:kanue JTUCHUIIINHBI:

Cemectp 2

BBenenne

[Mpenmer ¢usuxu. MeToap! HPU3NIECKOTO UCCIICAOBAHUS: OIBIT, THIIOTE3a, YKCIICPUMEHT,
TEopHusl.

1. ®dusuyecKkue OCHOBbI MEXaHUKH

IIpenmer kuHematuku. llepememenue, ckopocTh, YyckopeHue. Kunemarnueckue
XapaKTEepUCTUKU BPALATEIBHOTO JBHKEHUS. 3aKOHbI Hbl0TOHA. 3aKOH BCEMUPHOTO TATOTEHHS.
JIBukeHHMe Tela IEPEMEHHOM Macchl. 3aKOH BCEMHPHOTO TAroTeHus. JIBmkeHue Tena
nepeMeHHo Maccel. YpaBHeHus Memepckoro. ®opmyna [{uonkoBckoro. Ymopyrui u
HEyNnpyrul ynaapsl mapoB. MOMEHT HWHEpPUMM MaTEpPUAJIBHOW TOYKM M TBEPAOro Teja.
Kunemaruka rapmonuueckux kosneOanuil. [uddepeHunanbHoe ypaBHEHHE TapMOHUYECKHX
koneOanuil. [loHsiTHEe O 3aTyxaromMX U BBIHY)KJIEHHBIX KojeOaHusAX. BoiHOBoe HABHKEHUE.
BomHbI IPOAOIBHBIE U NTONIEPEYHBIE.

2. OCHOBBI MOJICKYJIAPHON (U3NKH

DneMeHThl TepMOJUHAMUKY U (u3ndeckoil kuHeTuku. MneanbHelii ra3. Pacnpenenenue
bonbiimana u ero oOmedusndeckuil cmbici. PeanbHblii ra3. YpaBHeHue Ban-nep-Baanbca.
Tepmonunamuueckuii Meton B ¢usuke. PaBHOBecHBIe cocTosiHusa. Hauama TepMoanHaMHKH.
[{uxipl. DHTpONHS W €€ CTAaTUCTHYECKOe ToiKoBaHme. SIBieHue mepenoca. Juddysusa. 3axon
®uka. TermmonpoBogHOCTh. 3akoH Dypre. BHyTpennee TpeHue (BS3kocTh). 3akoH HeroToHA.

3. DJIEKTPOCTATHKA U MOCTOSHHBIN JJICKTPUYECKHI TOK

3akon Kynona. Teopema Octporpaackoro-I'aycca. Jlumonb. J[MAneKTpuku B
AJIEKTPOCTATUYECKOM II0JIE.

Cemectp 3

1. DuekTpoMarueTusm



3akon Awmmnepa. 3akoH buo-CaBapa-Jlamnaca. Cuia Maruetuku.

DneKTpoMarHuTHasi MHAYKIMs. Y paBHeHHEe MakcBela.

Jlopenna.

2. OnTuka

Wntepdepennus BonH. dudpaxnus BonH. Ilonspuzamus BonH. TemoBoe u3IydeHue.
3akon Kupxroda. 'mnoresza Ilnanka. KBaHToBOE 00BSICHEHHE TEIIOBOro M3inydeHHs. DPdexT
Komnrona. fnepnas moaens atoma. [loctynarsl bopa. ATom Bogopoaa o bopy.

3. Dj1eMeHTbI KBAHTOBOH (PM3UKH

l'mnoreza ne bpoing. BosHoBoe ypaBHenuwe Ilpenunrepa mjisi  cTallMOHAPHBIX
coctossarii. OnbiThl [ITepHa-I'epimaxa. MuorosnekTpoHnHsiit atoMm. DddekT 3eemana. [Ipunnummn
[Taynu. KBaHTOBBIE cTaTHUCTHuUecKHE pacnpeaeneHuss bosze-Oiinmreiina u Pepmu-/lupaxa.
@®ononsbl. 3akonsl Jlebast n DiHIITEHHA. XapaKTEpPUCTHKHU SApa: 3apsiji, Macca, SHEPrUs CBS3U
HYKJIOHOB. SnepHbpie peakuuu. DyHIAMEHTAIbHBIE B3aUMOIECHCTBUS WU OCHOBHBIE KJIACCHI
AJIEMEHTAPHBIX YaCTHII.

4. O0beM y4eOHOH JUCHHILINHBI

Bcero 1 cemecTp | 2 cemecTp
Bujibt yue6Hoi paGoThbl 3a4.en./ | 3aw.em/ | 3au.em./

aK.yac aK.gyac aK.yac
O0uasi Tpy10eMKOCTh TUCHUNJIMHBI 11O
y4eGHOMY ILIAHY 10/360 3,95/160 | 6,05/200
AYAHMTOpHBIE 3AHATHS: 3,6/128 1,35/64 2,25/64
Jlexuuu (JIek) 1,35/48 0,45/16 0,9/32
JlaGoparopHsie 3ansitus (J1a6) 0,9/32 0,45/16 0,45/16
[IpaxkTHueckue 3aHATHA 1.35/48 0.45/16 0.9/32
(H3) 7 ) )
CamocrosTenbHas padora (CP): 4 4/160 1.6/60 2 8/100
Bua xonTpoas: 2172 JK3aMeH- | DK3aMeH-
IK3aMeH/3a4eT 1/36 1/36

AHHOTaus pado4ye NPorpaMMsl JMCOUIIMHBI «O01Iast 1 HEOPraHUYeCKass XUMHUD)
(b1.68)

1. lesqin m 3a7a4M TUCHMUILIHHBI
Lensro
€CTECTBEHHOHAy4YHOT'O MHUPOBO33PEHUS.

JUCHUITIINHBI ABIIACTCA q)OpMI/IpOBaHI/IG y
OHI/IpaﬂCL Ha TIOJYUCHHBLIC B CpGI[HCfI IIKOJIC
XUMHUYCCKUC 3HAHUA, IPOrpaMMa MNpeAyCMaTpuBacT JalbHEHIIIee YFHY6H6HI/IG COBPCMCHHBIX

HpCIlCTaBJ'ICHI/Iﬁ B 00J1aCTU XUMHH.

CTYACHTOB OEJIOCTHOI'O

3azavyeil TUCIUIUIMHBI SIBISIETCA:

— HM3y4YeHHE OCHOB OOIIeH M HEOPraHMYEeCKOW XHMHUU C LENbI0 MPUMEHEHHUS HUX IPHU
M3YYEHUHU MOCIEAYIOUNX XUMUUECKUX JUCLIUILINH,

— OBJIaJIEHNE OCHOBAaMH XMMHUYECKON TepMOJANHAMUKH, KHHETHKH, YIEHHSI O pacTBOpax U
OCHOB CTPOEHHS BEIIECTBA KaK TEOPETUYECKUMU OCHOBAMH XHUMUU;

— U3y4eHUEe MepUOINYECKOro 3aKOHa KaK OCHOBBI HEOPraHMYECKON XUMHUU;
f-olleMeHTOB M MX  COCIUHEHWIA;
— H3y4YeHHUE CII0COOO0B MOIydYeHUs] HanboJjee NIMPOKO MPUMEHSIEMbIX BEILECTB U UX CBOWCTB;

—  pacCMOTpeHME  CBOiicTB  s-, p-, d-,



— (popMHpOBaHUE Y CTYI€HTOB HAaBBIKOB HKCIIEPUMEHTAIBHOIN paboThl, IEMOHCTPALHS UM
METOJOB U CPEICTB XMUMHUYECKOI0 MCCIIEIOBAHUs, KOHKPETHOE O3HAKOMIICHUE C BEIECTBAMU U
UX IPEBPALLECHUAMU;

— Pa3BUTHE HABBIKOB PEIICHUS KOHKPETHBIX ITPAKTUYECKHUX 3aa4 U UCCIIENOBATEIIbCKOMN
paboTBl, a TakXKe 3aKpeIJICHUE B MaMATH CTYJEHTOB TEOPETUYECKUX CBEACHUU O
3aKOHOMEPHOCTSIX HEOPraHUYECKOW XMMHUHU, BO3MOXKHOCTD II09YBCTBOBATh 3TH 3aKOHOMEPHOCTH
B IIPaKTUYECKOI paboTte, yOeIuThCsl B UX JEMCTBEHHOCTH.

2. B pe3yabTare H3y4YeHHs JHCUHMIIIMHBI CTYICHT JOJIKEH:

Obnadamye CleAyOIIUMU KOMIIETEHLIIUAMU:

— CIIOCOOHOCTBIO MCNOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbIX JUCLMILIUH B
npoeCCHOHATIPHON  JEATENbHOCTH, NPUMEHSITh METOJAbl MAaTEeMAaTHYEeCKOro aHaiuu3a |
MOJICTTUPOBAHHS, TEOPETUICCKOTO M SKCIIeprUMeHTanbHOro uccienoBanus (OI1K-2);

— CIOCOOHOCTBIO  MCIIOJIB30BaTh OCHOBHBIE €CTECTBEHHOHAyUYHBIE 3aKOHBI IS
HOHMMAaHUsI OKpYKaroero Mupa u sisnenuit npupoast (OITK-3).

B pesynprare nzydeHus: AMCUMILIMHBI CTYJEHT OJIKEH:

3HATh:

— JIEKTPOHHOE CTPOCHUE aTOMOB U MOJIEKYJI;

— OCHOBBI TEOPUM XMMHUYECKON CBSI3U B COCMHEHUSAX Pa3HBIX THUIIOB, CTPOCHHE BEILIECTBA
B KOHJICHCUPOBAaHHOM COCTOSIHHY;

— OCHOBHBIE€ 3aKOHOMEPHOCTH NPOTEKAHMUSI XMMHUUYECKHX IIPOLIECCOB M XAPAKTEPUCTUKHU
PaBHOBECHOI'O COCTOSIHUS;

— METOZBbI ONMCAHUS XMMUUYECKUX PABHOBECUH B PaCTBOPAX 2JIEKTPOJIUTOB,

— CTPOCHHE U CBOMCTBA KOOPAUHALIMOHHBIX COCIUHEHU;

— XMMHUYECKHE CBOMCTBA JIEMEHTOB Pa3JIMYHBIX TPYII MEPUOJUYECKON CUCTEMBI U UX
BaKHEUIIINX COCAUHEHMI;

yMeTh:

— BBIIOJIHATh OCHOBHBIE XMMHYECKHE ONEPALHH, ONPEAEIATh TEPMOJMHAMUYECKHE
XapaKTEPUCTUKH XUMUYECKHUX PEAKLIUN U PAaBHOBECHBIE KOHIEHTPALIMH BEIIECTB;

— HCIIOJb30BAaTh OCHOBHBIE XUMHYECKHE 3aKOHBI, TEPMOJMHAMHUYECKHE CIIPABOYHBIE
JaHHBIE JJIs1 peleHus] TPOPEeCCHOHANbHBIX 3a/1a4;

— MPOTHO3UPOBATh BIMSHUE PA3JIUYHBIX (PAKTOPOB Ha pPABHOBECHE B XUMHYECKUX
peakuusx;

BJIA/IETh:

— TEOPETUYECKMMH METOJAMM OIMCAHMS CBOMCTB IPOCTBIX U CIOXKHBIX BEILIECTB Ha
OCHOBE DJJIEKTPOHHOIO CTPOEHUS HMX aTOMOB M IIOJIOKEHHsS B IIEPUOJUYECKON CHUCTEME
XUMHYECKHUX AJIEMEHTOB;

— DKCINEPUMEHTAJIbHBIMU METOJIaMU ONPEENICHNUS HEKOTOPbIX (PU3MKO-XUMUYECKUX
CBOMCTB HEOPTaHUYECKUX COCTMHEHUN.

3. KpaTkoe cofep:kaHue AU CHUIIUHBI:

CrpoeHne aTOMOB M IEPUOINYECKHI 3aKOH.

BosiHOBBIE CBOICTBa MaTepHalbHBIX 00BEKTOB. YpaBHeHHe A€ bpoitni. CooTHolieHue
HeonpeneneHHoctei ['eiizendepra. [lonsTre o kBaHTOBON MexaHuKe U ypaBHeHuu LIpenunrepa.

CoBpemenHas (opMyIHpoBKa MepUOANYECKOro 3akoHa. Ilepuoanueckas cuctema u ee
CBA3b CO CTPOEGHHEM aTOMOB. 3alOJHEHHE DJJEKTPOHHBIX CJIOE€B U 000JOYEeK aTOMOB B
nepuoanueckon cucreme snemeHtoB JI.M. MenneneeBa. CreneHu okucieHus. Baxuenmume



OKHMCJIUTEN U BOCCTAHOBUTENM. BakHelIlne cXeMbl NMPEBpAIlleHUs] BEIIECTB B OKUCIUTEIbHO-
BOCCTAHOBUTEIbHBIX PEAKLIUSIX.

XuMu4eckasi CBSI3b U CTPOCHUE MOJICKYIL.

KoBaneHTHas CBsA3b, OCHOBHBIC IOJIOKEHUS METOJA BAJICHTHBIX CBs3eil. PaccMoTpeHue
CXEM IEPEeKpPBhIBAHUSI aTOMHBIX OpOHTajel mpu oOpa3oBaHWU CBs3el B Mosiekyinax. OCHOBHBIE
MOJIOXKEHUS MeTo1a MOJIeKY IsIpHBIX opouTaneit (MO JIKAO). O6mue cBeneHunsl 0 KOMIUIEKCHBIX
COCIMHEHUSX, UX CTpOCHHE. MEXKMOJIEKYJIsIpHass U BHYTPUMOJICKYJISIpHAsE BOJAOPOJHAS CBSI3b.
HNonHast cBsI3b Kak MpeNeibHBIA Clly4all KOBaJeHTHOW CBs3u. OOIIHMEe NpencTaBlIeHUS O
MEXKMOJICKYJISIPHOM  B3aUMOJCHCTBUU: OPUEHTALMOHHOE, WHAYKIIMOHHOE, JUCIIEPCUOHHOE
B3aUMOICHUCTBUS.

DHepreTuka peakinii U XAMUYECKOe paBHOBECHE.

[ToHsiTHE O XWMHYECKON TEPMOJMHAMHUKE, TEPMOIAMHAMHYECKHE (DYHKIUU COCTOSHUS
(xapakTepuctudeckue (GyHKIUU). XHMHUYECKOE paBHOBecue. VICTHHHOE H  Kaxymieecs
paBHOBecHs. KoHCTaHTa XMMHUYECKOTO PaBHOBECHA. DJIEKTPOXMMUUYECKUE IMPOIECCHI, MTOHATHE
00 SIEKTPOJHBIX MOTEHIMANaX. DJIEKTPOABIIKYINAsS CHJIAa OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuii U KpUTEPU CaMOINPOU3BOIBLHOIO MPOTEKAHUSI TIPOLIECCOB.

PaBHOBecus B pacTBOopax

[Ipomeccrl, compoBOXAAOIIME  O0pa3oBaHUME  JKHAKUX  HUCTHUHHBIX  PAacTBOPOB
HEIJIEKTPOJIUTOB U JJICKTPOIUTOB. ACCOIMUPOBAHHBICE W HEACCOIMUPOBAHHBIC SJIEKTPOJIHTHI.
Crenenp aucconmanuu. KoHcranrta aucconuanud. PaBHOBECHE B CHCTEME, COCTOSIIEH U3
HACBIIIIEHHOTO0 PacTBOpa MaJOpPaCTBOPUMOTO JJIEKTPOJIUTA M €ro KpuctauioB. PaBHoBecue B
pacTBOpax KOMILUIEKCHBIX coeMHEeHUI. PaBHOBeCcUe HCCOLMAIUUA BOJIbI, HOHHOE MPOU3BEICHUE
BO/JIbI M €r0 3aBUCUMOCTH OT Temreparypsl. llkana pH. I'uaponus conen.

CKOpOCTh peakiuii U KaTaaus.

[lonsatne o xumuyeckoil kuHeTuke. OAHOCTAIUMUHBIE M CIOXKHBIE pEaKIHMH. 3aKOH
nercTByromux macc. KoHcranta ckopoctu peakuuu. MoJIEKyJIspHOCTh M TOPSAJIOK PEAKIUU.
3aBUCUMOCTh CKOPOCTH PEAKIIMU OT TEMIEPaTyphl, SHTAIbBIUS aKTUBAIMH. [ OMOTEHHBIM U
reTepOreHHBIN KaTaIn3.

XHMHS S- U P- DJIIEMEHTOB

Bonopon-nepBslii 2JIEMEHT NMEPUOAMYECKON CHUCTEMBI, €ro JBOMCTBEHHOE IIOJIOKECHHE.
Onementsl 1 - 2 m 13 - 18 rpynn nepuoguyeckod CUCTEMbI. 3aKOHOMEPHOCTH B M3MEHEHUU
AJIEKTPOHHBIX KOHOUTYpalMii, BEIMYMH paJUyCOB, 3JIEKTPOOTPULATEIBHOCTH W HHEPTUU
VMOHM3AIMY aTOMOB. TUIIMYHBIE CTENIEHU OKUCIIEHUS. XUMUYECKUE CBOMCTBA IIPOCTHIX BEILECTB.
3aKOHOMEPHOCTH B CTPOCHHHM M CBOWCTBAaX OCHOBHBIX THIIOB coeauHeHui. [Ipuponnsie
COEIMHEHUS, TOTYy4eHNE U IPUMEHEHUE.

Xumus d- u f- annemenTOB

OnemeHThl 3-12 rpynn NepuoJIuYecKOl CUCTEMbl. 3aKOHOMEPHOCTH B HW3MEHEHHH
AIEKTPOHHBIX KOH(UTYpALIUA, BEIMUYNH PAANYCOB, SHEPTHUH HOHU3AINH, XapaKTEPHBIX CTETICHEH
OKHCIICHUS, KOOPJIMHAIMOHHBIX 4YHUCEN aToMOB. I[IpupoaHbple COEOUHEHMS, IOJY4YEHUE U
COTIOCTaBJICHHE (PU3MUECKUX M XUMHUYECKHX CBONCTB MPOCTHIX BemecTB. CTpoeHHEe U CBOWCTBA
OCHOBHBIX THIOB coeanHeHuit. OcobeHHoCTH f- AIIeMEeHTOB.

4. O0beM y4eOHOH JUCHUIJIMHBI

Bcero 1 cemectp 2 ceMecTp

Bunael yue6HOM paboThI

B3au. | Bakan. | B3au. \ B akan. | B3au. \ B akan.




el. qJacax ell. yacax el yacax
DIBLLER 1 O 12 432 7 252 5 180
JMCUMILIMHBI 110 Y4e0HOMY IUIAHY
AyAMTOPHbIE 3aHATHS: 4,44 160 2,67 96 1,77 64
Jlexuun (Jlek) 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3austus (I13) 0,89 32 0,89 32
Jlaboparopusie pabots (JIP) 1,78 64 0,89 32 0,89 32
CamocrositensHas padora (CP) 5,56 200 3,33 120 2,23 80
CamocTosiTeIbHOE U3YUCHHE 5,56 200 3,33 120 223 80
pa3/iesioB AUCHIUIIIIMHBI
Bua koHTpOJIAA: 3K3aMeH 2 72 1 36 1 36

AHHOTanuA padoyeil nporpaMMsl AUCHHUILIMHBI «Opranndeckas xumusp» (b1.59)

1. Heab AMCHUIIMHBI — IPUOOPETEHNE CTYICHTAMU 3HAHUN O CTPOSHUHU OPTaHUYECKUX

COCJIMHEHUH,

OCHOBHBIX XHMHWYCCKHUX

CBOMCTBaX pa3IMYHbIX  KJIACCOB

OpPraHu4YCCKux

COCJIMHEHUH U METOJaX UX MOJIYYCHU:, KaK IPOMBIIIJICHHBIX, TaK U Ha60paT0pHHX.

2. B pe3yabTare n3ydyeHusi JTHCHUTIMHBI CTYIEHT J0JIKEH:
Obnaoams cnepyroummu o6mekynbTypabiMu (OK) 1 obmenpodeccnoHanbHBIMU

kommerenusmu (OI1K):

- CIOCOOHOCTBIO pa6OTaTB B KOJUJICKTHUBE, TOJCPAHTHO BOCIIPUHUMATL COLHUAJIBHBIC,

ITHUYECKHE, KOH(PECCHOHANIbHBIE U KYIbTypHbIe pa3nuuus (OK-6);

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

- CIIOCOOHOCTBIO  HCHOJIb30BATH  OCHOBHBIE 33aKOHBl ~ €CTECTBEHHOHAYUYHBIX
JUCLUIUIMH B MPO(ECCHOHANBHOM eATENIbHOCTH, MPUMEHITh METOJbl MaTEeMaTHYECKOTO
aHau3a ¥ MOAEIUPOBAHUS, TEOPETUUECKOTO U dKCIIepUMeHTaIbHoro uccnenoBanus (OITK-
2);

- CHOCOOHOCTBIO HCIIONIB30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI IS
NOHUMaHHsI OKpY Karoero Mupa u sisnernit npupoasl (OI1K-3).

3HATH:

— TEOPETHUYECKUE OCHOBHI CTPOEHUS M CBOMCTB pa3jIMYHBIX KJIACCOB OPTaHUYECKHUX
COCIUHCHMUIA,

— CIOCcO0BI MOJTYYEHUSI U XUMHUUECKUE CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKHUX
COE€IUHEHMI;

— OCHOBHBIE MEXaHU3MBbl IPOTEKAHUS OPTaHUYECKUX PEAKIIHA;

yMeTh:

— TPUMEHSATh TEOPETUYECKHWE 3HAHWS JUIsl CHHTE3a OPraHMYeCKHX COCIMHEHUH
Pa3INYHBIX KIIACCOB;

— aHaNM3WpOBAaTh W TPEJICKA3bIBAaTh PEAKIIMOHHBIE CBOHCTBA OPraHUYECKHUX
COCIMHEHMH;

— COCTaBJISITh CXEMbI CHHTE3a OPraHMYECKUX COCMHEHUI, 3aJJaHHOTO CTPOCHHUS;

BJIa/1eTh:

— OCHOBaMH HOMEHKJIaTYphl M KJIaCCU(PUKALIMN OPraHMYECKUX COETHMHEHUII;

— OCHOBHBIMHU TCOPECTHIYCCKUMMU NPCACTABJICHUAMU B Opl“aHI/I‘-ICCKOI\/'I XHUMHU,



— HaBbIKaMU OOOCHOBAHMS PALMOHAIBHBIX CIIOCOOOB MOJIYYEHHUS OPraHUYECKHX
BEILECTB.

3. KpaTkoe coaep:kanue TUCHUIINHBI

Homenknarypa opraHuueckux coequHeHMd. Teopusi XHMMHUYECKOTrO CTPOEHUs U
HachllleHHble yraeBopopoasl (YB). Ilpupoma xoBaneHTHOR cBsA3u. Dopmynsl Jlptouca.
®opmanbHbiii 3apsana. DddexTs 3amectutencit. [IpomMekyTOYHBIE COSAMHEHUS W YaCTHIIBI
OPraHMYECKHUX PpeaKkUMsIX. OHepreTudeckas auarpamMma peakiuu. MexaHu3sM peaklHu.
Crepeousomepus, ee BUIbl 1 0003HAUYEHUS.

Anudarnueckue coeauHeHus. HachblnieHHble W HEHachlleHHble YB.  AJkansl,
LMKJIOAJIKAHbl, aJKEHbl, AJKUHBI, NOJUEHBI (AMEHBbI). B KaXkIoM Kilacce paccMaTpUBAIOTCS
CIICAYIOIIME pa3JeNbl: H30MEpHs, HOMEHKIATypa, (u3nueckue M XHMHUYECKHE CBOICTBA,
CrocoOblI OyyeHUsl. MexXxaHU3Mbl peakluii. DHepreTuueckas [uarpaMmma peakimi.

Apomarnyeckue coequHeHus. Teopuu apomarnyHocTd. CoennHeHust OEH30IbHOTO Psija.

N3omepus. Homenknarypa. CrnocoObl moiydeHus. XUMHUYECKHe CBOWCTBa. BriusHue
3aMecTuTeNell B OEH30JbHOM KOJIbLIE Ha HAIPABJICHHE U CKOPOCTb PEeakLHil 371eKTpo(UIbLHOrO
3aMELICHMSL.

4. O0beM y4eOHOH JUCHUIIIMHBI

O6bem
Bun yuebnoit paboTsl B 3ageTHBIX B akameMuueckux
CIMHUIIAX Jyacax

OO0mas Tpy10€eMKOCTb M CHUILTHHBI 3 108
1o y4e0HOMY IIAHY
AYAMTOpPHbBIE 3aHSTHS: 48/36 48
Jlexumu (JIek) 16/36 16
[Mpaktuueckue 3austus (I13) 32/36 32
JlabopaTopus - -
CamocrosiTesbHas padora (CP): 60/36 60
Bupa xonTpoJsi: 3a4er / 3k3aMeH 3adeT ¢ OEHKOH




AHHOTanus padoyeil nporpaMmsl JAucuMIIMHBI «Pu3nyeckas xumusa» (b1.5.10)

1. lleam u 3aaa494 AUCHMIIJIMHBI

Henabp AUCHUIUIMHBI — PACKPBITh CMBICT OCHOBHBIX 3aKOHOB, YIPAaBISIONIUX XOJ0M
XUMHYECKOI0 Ipoliecca, MoKa3aTh 00JacTH MPUIOKEHHUS ITHX 3aKOHOB W HAayYUTh CTYJIEHTa
rPaMOTHO MPUMEHSTh WX MPU PEIICHHH KOHKPETHBIX TEOPETHUECKUX M MPAKTUICCKUX 33]1a4.

3agauu M3y4eHUs TUCIUILIMHBI COCTOAT B CJIETYIOIIEM:

— MOKa3aTh 3HaUeHUE (PU3MUECKON XMMHH KaK TEOPETUYECKOW OCHOBBI MPOIIECCOB
XUMHUYECKON TEXHOJIOTUH;

— BBIpA0OTaTh y CTYICHTOB HABBIKM TPUMEHEHUS TONYYCHHBIX 3HAHUU IS
MpeACKa3aHusl MPUHIUIHAILHOM BO3MOXKHOCTU OCYIIECTBIICHUS, ONpPEIENICHUs HAaNpaBJICHUS,
CKOPOCTH MPOTEKaHMsI U KOHEYHOT'O Pe3ysIbTaTa XMMHUYECKOT0 IpoIecca;

- JaTh  MPEJICTaBIEHHE O  COBPEMEHHBIX  OAKCHEPUMEHTAIbHBIX  METOJax
UCCJIEI0BAHUS

2. B pe3yabrare uzyuyeHusi kKypca « Du3nueckoi XMMUN» CTYAEHT J0JIKEH:

Oénaoams cnenyrommmu odmenpodeccnornansHbiMA KoMiteTeHIAME (OI1K):

- CIIOCOOHOCTBIO  HCIOJIb30BaTh  OCHOBHBIE  3aKOHBI ~ €CTECTBEHHOHAYYHBIX
TUCIUIUIMH B TPO(EeCCHOHANBHOM NEATENbHOCTH, MPUMEHSATh METOABl MaTeMaTHYeCKOTO
aHaJIM3a ¥ MOJICIIMPOBAHUS, TCOPETUYCCKOTO M IKCIIEpUMeHTaIbHOTro uccaeaopanus (OI1K-2);

- CIIOCOOHOCTBIO HMCIOJIb30BAaTh OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHbBI IS
HMOHUMAaHHSI OKpYKarolero Mupa u siiennii mpupoansl (OT1K-3).

3namop:

- OCHOBHBIE 3aKOHBI (PU3NYECKON XUMHUU, B3aUMOCBS3b (DU3MUECKUX U XUMHUYECKHX
XapaKTepUCTHK IpoIlecca;

— MyTH OMNpPEACICHUS BAXHEHIIMX XapaKTCPUCTHUK XHUMHUYCCKOTO DPABHOBECHS
(KOHCTaHTBHI PABHOBECHS, PAaBHOBECHOTO BBIXOJA MPOJYKTA, CTEIIEHU MpPEBpAIleHUs MUCXOIHBIX
BEIIECTB) U BIMSHUS Pa3NUYHbIX (PAKTOPOB HA CMEIICHUE XUMHUECKOTO PABHOBECHS;

- YCIIOBHUSI YCTAHOBJICHUS (DA30BBIX PAaBHOBECHH B OJIHO- U MHOTOKOMITOHEHTHBIX
CUCTEMax, BO3SMOXKHOCTH pa3/IeJICHHs CIIOKHBIX CUCTEM Ha COCTaBJISIONINE KOMIIOHEHTHI;

— TEPMOJIMHAMUYECKOE OMHUCAHNE CBOMCTB HICAbHBIX M HEHJICATBbHBIX PACTBOPOB,
MOJIXOJTBI K HAXOXKICHHIO IMAPITUATBHBIX MOJIIPHBIX BEJIMYMH KOMITOHEHTOB PacTBOPA.

Ymemn:

- NPUMEHSTh  TEOPETUYECKUE  3HAHWSA W OKCICPUMEHTAIBHBIC  METOIBI
ucclenoBaHus PU3NYECKON XUMHH MPH pEIIeHUH MPo(heCcCHOHABHBIX 3a1a4;

- MPOBOJIUTh TEPMOJAMHAMUYECKUE PACUEThI, OCYIIECTBIIATh aHAIU3 M HAa OCHOBE
9TOTO JeiaTh 000CHOBAHHBIE BLIBOIBI,

- Mpe/CKa3blBaTh M HAXOAWUTh ONTHUMAbHBIE YCIOBHUS MPOBENCHUS XUMUYECKOTO
mpolecca ¢ 1eibio MOTyYeHUs] MaKCUMAIIBHO BO3MOKHOTO BBIX0JIa HHTEPECYIOIIET0 MPOAYKTA;

— MPEACTABISITH JaHHBIE TAOOPATOPHOTO UCCIEAOBaHUS B rpaduieckoil hopme 1 Ha
OCHOBE TMOJYYEHHBIX 3aBUCUMOCTEH OMPENEIATh COOTBETCTBYIOIIUE TEPMOIAMHAMUYECKUE U
KMHETUYECKUE XaPAKTEPUCTUKN XUMHUECKON CHCTEMbI U XMMHUYECKOTO TIPOIIeCcca;

- MIPOBOJIMTH aHAJIN3 M KPUTHUYECKH OICHWBATH IMONYYCHHBIC YKCIICPHUMEHTAIbHBIC
JlaHHbIE, 00001IaTh U JeNIaTh 000CHOBAHHBIE BBHIBOIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Bnaoemo:

- KOMIUIEKCOM COBPEMEHHBIX TCOPETHUYSCKUX METOJOB (DU3HUSCKON XUMHHU IS
pelIeHUs] KOHKPETHBIX HCCIE0BATEIbCKUX 3a]1a4;

- HABBIKAMHU  OMpEACNICHUS COCTOSHUS PAaBHOBECHS M  CaMONPOU3BOIHHOTO
HaIpaBJICHUsI XUMUYECKOTO TIPOIIecca;

- npueMaMu O0OpabOTKM TIOJNIYYEHHBIX OMBITHBIX JAHHBIX JJIsS BBISBICHHUS U
YCTaHOBJICHHUS B3aMMOCBSI3ed MEXKIYy TEPMOJIMHAMUYECKUMH CBOWCTBAMU U (U3UUYECKUMHU
napamMeTpaMu MpoIecca;



- 3HAHUSIMH OCHOBHBIX 3aKOHOB (DM3MUECKOW XHMMHUHU JUIsI COJEpKaTebHOU
WHTEPIPETALMHN TEPMOAUHAMUYECKHUX PACUETOB;

3. KpaTkoe coaep:kaHue TUCHUIINHBI

XuMHn4yeckasi TepMOAMHAMHUKA. 1-plii W 2-0il 3aKOHBI TEPMOJMHAMHUKH, IOCTYJaT
[Inanka. B3aumocBsi3b TEMIOTHI, pabOThl U MU3MEHEHHUS BHYTPEHHEW »HEpPruu B Mpoleccax ¢
yyacTueM wujaeaigbHoro rasa. TemnoéMmkocTh TBEPAbIX. KUIAKMX M Tra3000pa3HbIX BEIIECTB.
Tepmoxumus. Beruucienue TernoBeix 3()(HEKTOB XUMHUECKUX PEaKIHi, MpoIeccoB (a3oBhIX
MEPEX0JI0B, PACTBOPEHHS] U JPYrHX (PU3UKO-XUMUYECKUX mporeccoB. JHeprusi ['mbdca u
sHepruss ['enpMmrosblia Kak KpUTEPUM HANpaBiICHUs XUMHUYECKOro mponecca. Pacuér
a0CONMIOTHOW HSHTpONUU. XHUMHUYecKoe paBHOBecue. KoHCTaHTa XMMHYECKOTO paBHOBECUS U
MeTOoJpl €€ pacuéTa M SKCHEPUMEHTAJIbHOIO ONpesesieHus. PaBHOBECHBIH BBIXOJ MPOAYKTA,
BIMSHHUE JIaBJICHUs, TEMIIEpaTypbl, NPUMECH HHEPTHOTO Tra3a Ha pPaBHOBECHBIM BBIXO/I.
VYpaBHeHuss uzotepmbl U u300apsl Bant-I'odda. Cratuctuyeckas TepmMoauHamuka. Pacuér
TepMOJMHAMHUECKUX (PYHKIMI Ha Oa3e MpeCTaBICHUNH O CyMME [0 COCTOSIHUSIM.

@da3oBble paBHOBeCHSI B OJHOKOMIIOHEHTHBIX cHcTeMax. (Da3oBble MEpexoabl U
dazoBas quarpamMma COCTOSHUS JJiIi OJHOKOMIIOHEHTHBIX CHUCTeM. TpoiHas TOouka. YpaBHEHHE
Knaneiipona-Knay3uyca. 3aBUCHMOCTb JaBJI€HMsI HACBILIEHHOIO IIapa OT TEMIIEpaTyphl.
Omnpenenenne TepMoAMHaAMHUYECKUX (YHKIMI mpouecca ¢a3zoBoro mepexona. Kpuruueckas
TeMIeparypa.

TepMmoanHamuueckasi Teopusi pacTBopoB. Krnaccudukamus pactBopoB. CrocoObt
BBIpaXXEHHsSI cocTaBa pacTBopa. [lapiuanbHble MOJSpHBbIE BETMYMHBI. YpaBHeHus [uOOca-
Hrorema. Wpeanbuple pacTBOphl. TepMoaumHaMuveckne (YHKUIUU CMEIICHUS U WACaTbHBIX
pactBopoB, 3akoH Payns. [IpenenbHo-pasbaBiieHHbIe pacTBOpPHI, 3akoH ['enpu. HeuneanbHbie
pacTBOpBl,  MOJOXUTEJIbHbIE W  OTPULATENIbHBIE  OTKJIOHEHMs OT 3akoHa Payms.
TepMoaMHAMUYECKOE ONMHMCAHWE HEUJCAIbHBIX PpACTBOPOB, AaKTUBHOCTb, KOd()PHUIIMEHT
akTuBHOCTH. KosuMratuBHble CBOWMCTBa pacTBOPOB HEJNETYYMX BELIECTB B  JIETYYEM
pactBoputene. Kpuockonus, 30ymmockonusi. OcMOC, OCMOTUYECKOE aBICHHE.

@da3oBble paBHOBECHSI B MHOTOKOMIIOHEHTHBIX cHcTeMaX. J(narpaMMmbl «JaBJieHHE-
COCTaB», «TEMIIEPATypa-coCTaB», «COCTaB Iapa-coCTaB >KUAKOCTHU» IS HUICAIBHBIX U
HeUJealbHBIX pacTBOpoB. 3akoHbl [uOOca-KonoBasoBa, A3zeorponus. DUUKO-XUMUYECKHE
OCHOBBI pa3fieNieHHus] KHUJIKUX cMeced, pekTudukaus. OU3NKO-XMMUYECKMH U TepMUYECKUN
aHanu3. Pa3nuuHble TUIBI AMarpaMM IJIaBKOCTH. DBTeKTUKa. [IpaBuio ¢a3 u npaBuio peryara.

4. O0beM y4eOHOH JUCHUINIMHBI

. B 32a4€THBIX B aKajeM.
Buabl yueOHoii padorsl
eTMHUIAX yacax

Oo6masi TpyA0eMKOCTh TUCIHHUINJIHHBI M0

50 180
y4eOHOMY ILIAHY
AyYAUTOpPHBIE 3aHATHSL: 1,78 64
Jlexumm (Jlek) 0,89 32
[Tpaktnyeckue 3anstus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
Buja koHTpOJISi: 3a4eT / IK3aMeH sk3ameHn (1,0) sk3ameH (36)

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

1. He.]]l) AUCHUIIJIMHBI — O3HAKOMJICHHUEC CTYACHTOB C OCHOBaMHW TEPMOJUHAMUKH
MOBCPXHOCTHBIX SIBJIGHI/Iﬁ, crocodoamMu MOJIYUYCHUA U BaXKHEHUIIIUMU CBOMCTBaMH AUCIICPCHBIX
CHCTEM.



OCHOBHBIMH 3aJadyaMun JUCHUITIINHBI ABJIAKOTCA: paccMOTPCHUC OCOGCHHOCTeﬁ
MOBEPXHOCTHBIX CJIOEB, MX TEPMOJMHAMHUYCCKHX CBOWCTB, aJre3MH, CMauyWBaHUs, aJCOPOIIHH,
SJICKTPHUICCKUX SIBJICHUA Ha MOBCPXHOCTHU; H3YUCHUC KHUHCTUUYCCKUX CBOMICTB AUCTICPCHBIX
CHCTEM, AarperaTMBHOM U CEJMMEHTAIMOHHON YCTOMYMBOCTH, KHHETUKH KOATYIISAIUH,
CTPYKTYpOOOpPa30BaHUS U CTPYKTYPHO-MEXAHUIECKUX CBOMCTB IUCIIEPCHBIX CUCTEM.

Wzyyenne mucuuiuimabl «KoyutouaHas XUMHS»  CHOCOOCTBYET  (OPMHUPOBAHHUIO
obmenpodeccrnonanpHbix kKommereHui OITK-2, OITK-3.

2.B pe3yJbTaTe H3YYCHUA TUCHUIIJIMHBI CTYACHT HOJZKCH
3Hamb:

OCHOBHBIC TIOHSATHUS W COOTHOIICHUS TEPMOJMHAMHUKU TOBEPXHOCTHBIX SIBIICHUIN
(TepMOIMHAMHKA TIOBEPXHOCTHOTO CJIOS; AJAre3usi, CMAayMBaHUE M PACTCKaHUE >KHUIKOCTEH;
JTUCTIEPCHOCTh U TEPMOJAMHAMHYECKHE CBOMCTBA TEN; aCOPOIHS ra30B U MapOB, aCOPOIHS U3
PacTBOpPOB);

OCHOBHBIC METO/IbI ITOTYICHHSI TUCTIEPCHBIX CUCTEM;

OCHOBHBIC CBOWCTBA JIUCIIEPCHBIX CHUCTEM  (3JIEKTPONIOBEPXHOCTHBIE CBOMCTBA;
KHHETUYCCKUE M ONTHYECKHUE CBOWCTBA;, CBOMCTBA PACTBOPOB KOJUIOWIHBIX ITOBEPXHOCTHO-
AKTUBHBIX BEIICCTB);

OCHOBHBIC TIOHATHS ¥ COOTHOIICHHS TEOPUI arperaTuBHON YCTOHYMBOCTH U KOATYJISIIUU
110(OOHBIX TUCTIEPCHBIX CHCTEM;

OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYpOOOpa3OBaHUSI M PEOJIOTMYECKHE CBOWMCTBA
JICTIEPCHBIX CHCTEM;

ymemby:

IpOoBOAUTL pPACYCTbl C HCIIOJIB30BAHHUECM OCHOBHBIX COOTHOIICHUM TEPMOANHAMUKHU
MMOBCPXHOCTHBIX SIBIICHHM U pacyCTbl OCHOBHBIX XapAaKTCPUCTUK AUCIICPCHBIX CUCTEM;

énadems:

METOJIaMH  U3MEPEHUS] TOBEPXHOCTHOTO HATSKEHHUs, KpPAaeBOro VyIJia, BEIUYUHBI
aacopOUMM W yIeNbHOW  TMOBEPXHOCTH,  BS3KOCTH, KPUTHYECKOW  KOHIICHTpAIUU
MUIIEIUIO00PA30BaHUsA,  AJIEKTPOKUHETHYECKOTO  TMOTEHI[Mala;  METOJlaMU  IMPOBEIACHUS
JUCIIEPCUOHHOTO aHAJIM3a, CHUHTE3a JHUCIEPCHBIX CUCTEM M OLEHKM MX arperaTuBHOU
YCTONYUBOCTH.

3. KpaTkoe coep:kanue AU CHUIIUHBI

Mopyns 1. [Ipeamer u npu3Haku 00BEKTOB KOJUIOUTHON XUMHH

KomnonnHasgs xumus - Hayka O NOBEPXHOCTHBIX SIBJICHUSX W JUCIEPCHBIX CHCTEMax.
OcHOBHbBIE IPU3HAKU JUCIEPCHBIX CUCTEM - F€TEPOr€HHOCTh M JAUCIIEPCHOCTh; MOBEPXHOCTHAS
SHEPIus; KOJMUYECTBEHHBIE XapaKTePUCTUKU JucrepcHocTH. Kiaccudukanus TucrepcHbIX
CUCTEM.

Mooyns 2. Tepmoounamuka no6epxHOCHHBIX A6/IEHU

OOmiasi XapakTepuCTUKa IOBEPXHOCTHOM dHepruu. [loBepXHOCTHOE HaTsKEHHE.
VYpasuenue ['nu66ca-I'enpmromnbia st BHyTpEHHEH yIeIbHOM MOBEPXHOCTHOM SHEPrUM (IIOJTHOM
MTOBEPXHOCTHOM YHEPTHUN).

Meton u30bITKOB ['MOG6ca. @yHmameHTanbHOE ajacopOruoHHOE ypaBHeHue ['ubbca.
YactHoe BblpakeHue ypaBHeHusi [u06ca. IloBepXHOCTHO-aKTHBHBIE U IIOBEPXHOCTHO-
VWHAKTHUBHBIE BEILIECTBA.

Anresus u koresuwsi. YpaBHeHue Jlrompe st pabotel anresun. CMadnBaHue, 3aKOH
IOnra. VYpasuenue Jronpe-lOnra. Pacrekanue xuakocted, Kod(pQHUIMEHT pacTeKaHHUs I10
["apkuncy. Opdext Mapanronu, npaBuao AHTOHOBA.

IIpaBuno ¢a3 I'mbOca u aucnepcHocTh. BnusHME KPUBHU3HBI TMOBEPXHOCTH Ha
BHyTpeHHee JaBieHue Ten (ypaBHeHue Jlamnaca). KamwinsipHble sBieHus. YpaBHEHHE



KenpBrHa. BnusHue nucnepcHOCTH Ha PacTBOPUMOCTb, KOHCTaHTY PaBHOBECHSI XMMHMUYECKOM
peaxiuu, TeMieparypy ¢pazoBoro nepexoza.

Metoabl TONy4yeHHs AMCIEPCHBIX CUCTeM. YpaBHeHuHe PeOunnmepa pans paboTbl
mucneprupoBanusi. Oddexr Pebunaepa. ['oMorenHas u rereporeHHas KOHACHCAlUA. DHEprus
['u66ca oObpazoBanus 3apobiiia HOBOH ¢a3bl. KuaeTtrnka o0pazoBaHus HOBOH (a3bl.

Mooynw 3. Aocopbyuonnsie pasnosecus

[Ipupona ancopOUMOHHBIX CcHI. AzcopOuus Ta3oB H MAapoB HAa  OJHOPOJHOMN
noBepxHocTu. 3akoH ['eHpu. Mogenb u ypaBHeHue Jlenrmiopa. Teopusi MOJIMMOJIEKYISIPHOM
aacopbuun bpynayspa, Dwmmera, Temnepa (BOT). Ompenencaue yAenbHONH TOBEPXHOCTH
metonoM BOT.

AncopOmusi Ta30B M MAapoB Ha MOPUCTHIX MaTepuanax. Knaccupukanus mop 1o
Hyoununy. Teopusi KanmwuIsspHOW KOHACHcAIMU. PacyeT mHTerpanbHoil U nuddepeHmaibHoMu
KPHUBBIX paclpeieieHus: 00beMa 1mop mo pa3mMepam.

AncopOuusi Ha MHUKPONOPUCTHIX MaTepuanax. [lorenumanbHas Teopus IlomsHu.
Xapakrepuctudeckas KpuBas ancop6omuu. OOoOmeHHoe ypaBHeHuwe Tteopun JyOuHuHA
00BEMHOT0 3aMOJHEHHS] MUKPOTIOp, YpaBHeHue JlyounuHa - Pagymikesuya.

AncopOuusi TOBEPXHOCTHO-aKTUBHBIX  BemecTB. [lpaBmwiio [iokno -  TpayOe.
3aBHCHUMOCTh MOBEPXHOCTHOTO HATSKEHHUSI OT COCTaBa pacTBopa. YpasHenue lllumikoBckoro.
VYpaBHEHUs] COCTOSIHMSI Ta3000pa3HBIX IIOBEPXHOCTHBIX (aJCOpPOLIMOHHBIX) IUIEHOK. Becsl
Jlenrmropa.

Mooyne 4. Inekmpuueckue a61eHuUA HA NOBEPXHOCHU

Mexanu3mbl  00pa3oBaHus ABOWHOTO 3iektpuuyeckoro cios ([ADC). VYpaBuenus
Jlunmvana. DnexTpokanuwuigpHble Kpubble. Teopun ctpoenus IC. Pemienue ypaBHEHUA
[Tyaccona-bonpimana mis auddysnoir yactu AIC. I2C no teopuun lllrepna, mepesapsaka
MOBEPXHOCTH.

DNEeKTPOKUHETUYECKUE  SIBIICHUS, JJIEKTPOKMHETHUYECKHM TOTEHIUal. Y paBHEHUE
['enbmrosnbiia-CMOITYXOBCKOTO IS 2JIEKTPOOCMOca U eKTpodopesa.

Mooyns 5. Kunemuueckue ceoiicmea oucnepcHuvix cucmem

CBsi3b CKOPOCTH OCXKAEHMSI YACTHUI[ C MX pa3MepoM. YCIOBHUS COOJIIOJIEHUS 3aKOHA
Crokca. CenuMMEHTAllMOHHBIN aHaJIN3 MOJMAUCIEPCHBIX cucTeM. KpuBble pacnpenencHus
yacTul, 1o pa3mepaMm. [lpupoma OpOyHOBCKOrO JBMXKCHHS. 3akOH OUWHINTEHHaA -
CmonyxoBckoro. CreAcTBus U3 TeOpUH OpOYHOBCKOro JBMKeHHUS. CeauMeHTalMOHHO-
1 dy3noHHOE paBHOBECHE, THIICOMETPUUECKHI 3aKOH.

Mooynw 6. Azpecamugnas ycmonuuueocms u KoaZyaayus OUCHEPCHbIX CUCHEM

CenuMmeHTallMOHHAs M arperatuBHas YCTOMYMBOCTH CHCTEM. JInodunsHble U
ano¢poOHble cuctembl. Kpurtepuit nuodunasHoctn mno Pebunnepy-lLlykuny. Jlnodunbhblie
nucnepcHele cuctemsl. Kimaccuduxaius moBepXHOCTHO-aKTUBHBIX BelIeCcTB. TepMoarHaMuKa 1
MexaHu3M MunennooopasoBanus. Crpoenne muuenn [TAB. Comobunuszanus. Kputuueckas
KOHIEHTpaIUsl MUIEJIJI000pa30BaHusl, METObI €€ OIPE/IECICHHUS.

JInopoOHbIe nucnepcHble cuUcTeMbl. DaKTOPbl YCTOHYMBOCTH JHO(POOHBIX CHUCTEM.
brictpas u meanenHas xoarynauus. Kuneruka xoarynsuuu no CMoJyXOBCKOMY. 3aBUCUMOCTh
qucila YacTUI] Pa3HOro MopsAaka oT BpeMeHu. OCHOBHbIE NOJI0KeHUs Teopun [epsiruna, Jlannay,
Oepaes, OsepOeka ([JJIDO). PackimHuBaromee naBieHHe U ero cocrapisiouie. O6iiee
YPaBHEHHE MJIs SHEPIUM B3aUMOACWUCTBUSA AUCIEPCHBIX vacTHll. lloTeHuManbHBIE KpHUBBIE
B3aUMOJICUCTBUS YacTull. HelTpanu3anumoHHas M KOHUEHTpalMoHHas koaryisauus. [IpaBuio
[Tynsue-T'apau.

Mooyns 7. CTpykTypooOpa3oBaHHE U CTPYKTYPHO-MEXAaHHYECKUE CBONCTBA TUCIIEPCHBIX
cucteM. TUIBI CTPYKTYp, 00pa3yIOIIUXCsl B JUCTIEPCHBIX cUcTeMax. B3anMOCBsI3b MEXIy BUAOM
NOTEHLMAIbHON KpUBOM B3aumojeicTBus yactul (mo teopun JJIDO) u TMIIOM BO3HUKAIOIIUX
CcTpykTyp.  KoaryisillMOHHO-TMKCOTpPONHBIE M KOHJIEHCAI[MOHHO-KPHUCTaUIN3allMOHHBIE
CTpYKTyphl. Peonoruueckuii Mmetoa vcciaeaoBaHusl JUCHEPCHBIX cucTeM. OCHOBHBIE MOHATHS U
ujieabHbIe 3aKOHBI peojoruu. MoaenupoBaHue PeoIoTHYeCKUX CBOMCTB Ten. Kiaccuduxanms



AUCIICPCHBIX CHUCTEM 110 CTPYKTYPHO-MCXaHUYCCKUM CBOICTBaM. Bs3kocTh KUAKUX
arperaTuBHO YCTOMYMBBIX UCIIEPCHBIX CUCTEM. Y paBHeHUs DiHmTelHa, [lItayquarepa, Mapka
- XayBunHka. Peonormyeckne CBOMCTBA  CTPYKTYpPUPOBAHHBIX  JKMJIKOOOpa3HbIX U
TBEPA000PA3HBIX CUCTEM.

4. O0beM y4eOHOM JUCHUINJIMHBI

Oo0bem
Buabl yueOHoli padoThl
B 3aueTHBIX B akageMmuueckux
eTMHHIAX yacax

O01mas Tpy10eMKOCTb TUCHUILIHHBI 5 180
10 y4eOHOMY ILIAHY
AYAUTOpPHBIE 3aHATHS: 1,78 64

Jlexiuu (Jlek) 0,89 32

[Tpaktuueckue 3austus (I13) - -

JlaGopaTtopusie padoTsr (JIP) 0,89 32
CamocrositesbHas padora (CP) 2,22 80

IToaroroBka K J1ab0paTopHBIM padoTaM 1,11 40

Jlpyrue BUIBI CAMOCTOSITENIEHOM PaOOTHI 1,11 40
Bua uTOroBOro KOHTPOJIsi: IK3aMeH 1 36

AHHOTanuUA padoyeil MPOrpaMMbl TUCUUIJIMHBI «KAHAJIUTHYECKAS] XUMHS U (PU3UKO-
XxuMu4deckue metoanl anaausa» (b1.6512)

1.Ilesn 1 3a724M JUCHHUILIUHBI

Heab AuCHMNIMHBL TPHOOpeTeHHE O0YYarOIIMMUCS 3HAHWHA 10 OCHOBHBIM TpyIIam
METOZI0B XMMHYECKOr0 aHajlu3a, HauOosiee LIMPOKO MPUMEHSIEMbIX B IMPOMBILUIECHHOCTH M
HCCIIEIOBATEIHCKON paboTe, a TakKe KOMIETEHINH, HEOOXOIUMBIX XUMUKaM-TEXHOJIOTaM BCEX
CHelMaTbHOCTEN IS pellieHs] KOHKPETHBIX 337a4 XUMHUYECKOro aHaJIN3a.

2. B pe3yabTare 0CBOEHHS JUCHHUILINHBI 00yYAIOLIUIICS JOJI/KEH:

OBJIAJIETh CIEeAYIOIUME obuenpodeccunonanbHbMU KomnereHusmMu (OITK):

- CIIOCOOHOCTBIO MCIOJIH30BATH OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX UCIHILINH B
npoeCCHOHATIBHON  AEATENbHOCTH, NPUMEHSATh METOJbl MaTeMaTHYecKOro aHalu3za |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M IKCIIepUMEHTanbHOro uccienoBanus (OITK-2);

- CIOCOOHOCTBIO UCMOJIb30BAaTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JUIsl TOHUMaHUS
OKpyXaromiero mupau sipieHuii npuposi (OIMK-3);

3HamMb:

OCHOBHBIE MTOHSTHS, TEPMHUHBI, METOIBI ¥ IPHEMbI KAYECTBEHHOTO U KOJIMUYECTBEHHOTO

XMMHUYECKOTO aHalin3a, TEOPUI0 XMMUYECKUX M (U3UKO-XMMHUYECKHX METOAOB aHalu3a,
IMPUHLIMIIBI paOOTHl OCHOBHBIX TPUOOPOB B (PU3UKO-XMMHUECKUX METOJax;

ymembp:

PUMEHSTH PUOOPETEHHBIC MPAKTHYECKUE HABBIKK B MPO(ECCHOHATBHON NESTETHHOCTH
JUIS PEUIeHUs] KOHKPETHBIX 3aJay; BJIaJeTh: MOHHMAaHHEM IeJiell U aJrOPUTMOB XUMHUYECKOTO
aHaJIM3a, croco0aMu peleHUs] aHAIUTUYECKUX 33/1a4, OLIEHKONH BO3MOXKHOCTEH Ka)/10ro MeToa
aHaliM3a, OCHOBAMHM METPOJIOTHYECKON OIIEHKH pPe3yJbTaTOB KOJIMYECTBEHHOTO XUMHUYECKOTO
aHau3a;

enaoems:

NOHMMAaHWEM IIeJie W aJIrOPUTMOB XHUMHUYECKOTO aHajm3a, CIOCOo0aMH pEeIICHUs
AQHAJTUTMYECKUX 3aj]ad, OLEHKOW BO3MOXKHOCTEH KaXXJAOro MeToja aHajiu3a, OCHOBaMH
METPOJIOTMYECKOM OLIEHKU Pe3yIbTaTOB KOJIMUYECTBEHHOTO XUMUYECKOTO aHAIH3a;

umems npeocmaeienue O €IVHON JIOTUKE XMMUYECKOTO aHajau3a, O MHOrooOpasuu
METOJIOB XMMMYECKOTO aHajli3a M O KOHTpPOJIE KauyecTBa pEe3yJbTaTOB KOJUYECTBEHHOTO



XUMHYECKOIO aHAIU3a.
3. KparTkoe coaep:kaHue IUCHHUILINHBI:

1. Beenenue.

AHanuTHueckas XUMHS KaKk OCHOBA METOJIOB HM3YUEHHUS U KOHTPOJII XUMHYECKOI'O
COCTaBa BEIIECTB B MAaTEpUAJIbLHOM IPOU3BOJCTBE, HAYYHBIX HCCIECJOBAHMSAX, B KOHTPOJE
00BEKTOB OKpyKawIiel cpeabl. Buasl aHanuza. AHAJIUTUYECKUN CUTHAI KaK HOCUTENb
Ka4eCTBEHHOM M KOJIMYECTBEHHON MHpopManuu o0 oObekTe aHanu3za XUMHUYECKue, (U3UKO-
XUMHYECKME METO/bl aHalli3a, UX B3aWMOCBS3b, COOTHOILIEHUE U IPUMEHEHHE. 3ajaud u
00BEKThI XMMHUYECKOTO0 aHalu3a. DJEMEHTHBIH, (a30BbIi, (QYHKIMOHAIBHBINA (CTPYKTYPHBIN)
aHanu3. KonMuecTBeHHBbIN U KaY€CTBEHHBIM aHAIM3 OPTAaHUYECKUX U HEOPIaHUYECKUX BEILECTB.
OcHoOBHBbIE TpeOOBaHMsI, IPEAbSBIAEMbIE K METOIAM XUMHUECKOro aHanu3a. [lyTu noBblieHUs
U30MpATETbHOCTH  AHAIWTUYECKUX peakuuid. [pynmoBele, o00mue, 4YacTHBIE pPEaKLUu.
Ananutnueckas ¢opma M aHanuTudeckue npuszHakd. CoBpeMeHHblE (PU3MKO-XUMHUYECKHUE
METOBI HICHTU(PUKALIUY 3JIEMEHTOB U COSAMHEHUH.

1.2. Meroapl KONMMYECTBEHHOro aHanu3a. [IpyMHIMIBI M 3aJa4d KOJIMYECTBEHHOIO
aHanmsa. Kparkas xmaccupukauust meronoB. TpeOoBaHMs K peakuusM. OTallbl aHaIu3a.
Onpenenenue BemecTB. PacuetHble ¢opmynbl. CrnocoObl NpeACTaBICHUS pPE3yJbTaTOB
KOJIMYECTBEHHOTO aHanu3a. [IpuMeppl NpUMEHEHUs CTaTUCTUYECKUX METOJOB OLICHKH
pe3ynpraToB aHanuza. CiyyaiiHble M CHCTEMAaTHYECKHE IOIPEUIHOCTH, IIPaBUIBHOCTH U
BOCIPOM3BOAMMOCTb DPE3YJIbTaTOB aHalIN3a, M30MpPaTENbHOCTh, CKOPOCTb M 3KOHOMHYHOCTb
METOJ0B aHanu3a. TuTpuMerpuueckue MeTonsl aHanusa. [IpuHuun tutpumerpun. TutpoBanue
U ero stambl. ['padpudeckoe m3o0pakeHHe Mpolecca TUTPOBAHUS — KPHUBBIE THTPOBAHUS, MX
Buabl. CKayoK Ha KPUBOM THUTPOBaHUS, Touka SkBHBaJeHTHOCTH (T.D.) M KoHedHas Touka
tutpoBanus (K.T.T.). IlepBuuHble M BTOpPUYHBIE CTaHAAPTHL. AHAIUTUKO-METPOJIOIHYECKAs
XapaKTEpUCTUKA  TUTPUMETPUYECKUX  METONOB. THUIBI  peakiuii, HCHOJb3YyEMBIX B
TUTPUMETPUUECKOM aHanm3e; TpeOoBaHWs, TpeabsBiasieMble K HUM. Kiaccudukanums
TUTPUMETPUUECKUX METO/0B aHayu3a. [IpsiMble n KocBeHHBIE c11OCOObI TUTpOoBaHUs. CYIIHOCTb
METO/AA KHUCJIOTHO-OCHOBHOI'O THUTpOBaHUA. KpHUBBIE KHCIOTHO-OCHOBHOIO THUTPOBAHUS.
CriocoObl UAEHTU(PHUKAIMA KOHEYHOM TOYKHM TUTpOBaHMs. KUCIOTHO-OCHOBHBIE MHIUKATOPBIL.
Hcnonp3oBaHne  KOMIUIEKCOOOpPa30BaHMA B XMMHYECKOM  aHaju3e. AHaJIUTUYECKUE
BO3MOXKHOCTH METOJa KOMIUIEKCOHOMETPUYECKOIO THUTPOBAHUA. MeToAbl OKUCIUTENIBHO-
BOCCTAHOBUTEIBHOTO TUTPOBAHMS.

OnexkTpoxumMuueckue MeTojsl aHanuza. Kiaccupukamums OXMA. Hcnonb3yembie
XUMHUYECKHE U 3JIEKTPOXUMHUYECKHE peaklliuy, TpeOOBaHUS, IPEIbIBISIEMbIE K 3TUM PEaKIUsIM.
Bo3moxnoctn OXMA. Konaykromerpus. OOmias XapakTepucTHKa MeToAa. YaenbHas U
DKBUBAJIEHTHAsl  JJIEKTPONPOBOJHOCTh  pacTtBopoB.  IlomBmxkHoctm  moHOB.  Ilpsamas
KOHAYKTOMETpUS M KOHJIyKTOMETpHueckoe TuTpoBaHue. Kpusble TutpoBanus. Ilpumepst
onpeneneHuil. BeicokouactotHoe TuTpoBanue. OcodeHHocTu Metona. [IpuHnunuansHas cxema
ycTaHOBKM. lcmonb3yemble HMHIYKTUBHBIE UM €MKOCTHBIE sYeWKH. @DOpMBI  KPHUBBIX
BBICOKOYACTOTHOro TuUTpoBaHus. Ilpumepst omnpenenenuil. [lorenumnomerpusa. CyniHoCTb
Merona. VHIuKaTOpHbIE  3JEKTPOAbl M 3JEeKTpojbl  cpaBHeHus.  Knaccudukanus
MOHOCEJIEKTUBHBIX 3JEKTPOJ0B. OCHOBHBIE XAPAKTEPUCTHUKH HOHOCEIEKTHBHBIX 3JIEKTPOJIOB
pa3nuyHbIX TUMNOB. [IpuumHBL, 0OycraBIMBarolIMe H30UPATENbHOCTh 3JEKTPOJIOB. MeTo/Ibl
onpezeneHuss Ko3(h(UIUEHTOB CEIEKTUBHOCTH, BEPXHETO M HIIKHETO Mpeena OOHapyKEHUS.
VYrnoBoit k03hUIUEeHT 3eKTpoAHON (QyHKIMH. MeToabl KOJMUECTBEHHBIX OIpENesIeHu U
ycinoBus  uX  npuMeHeHus. [Ipsmas  morenumomerpus  (pH-merpus, unoHOMeTpus).
Bonbramnepomerpuueckue mMeroabl aHanusza. Knaccuueckass mossiporpadus, OCHOBBI METOJIA.
[MpuniunuanbHas cxema nossiporpaduyeckoi  ycTaHoOBKU. VIcmosib3yeMmble  3JEKTPOJIBL.
[Tonssporpammsbl. YpaBHenue MnbkoBuua. YpaBHeHnue nossporpaduueckoil BonaHsl. [loTenunan
noiayBOJMIHEL.  BbIOOp W HazHaueHue  moisporpaduueckoro  ¢ona.  KadecTBeHHBIH
nosisiporpaduueckuii ananus. KonndectBenHslit ananu3. CoBpeMeHHbIE HAlpPaBIEHUS pa3BUTHUS
BoJibTamniepoMeTpur. OOnacTu HCHOIB30BaHUA. AmmepoMerpuyeckoe TuTpoBanue. OOrmas



XapakTepucTHKa Meroaa. BpiOop ycrmoBuii ammepomerpuueckux u3MepeHuil. Kpusble
tuTpoBaHuda. KyinoHoMmerpuueckuit Metos aHanu3a. Kiaccupukanyss METO0B KyJIOHOMETPHUH.
OO0benunennslii 3akoH ®apaned. Boixon mno Ttoky. Ilonspusanuonnsie kpussle. Ilpsmas
KyJIOHOMETPHS U KyJIOHOMeTpHueckoe TutpoBanue OcobeHHocTH MeTo0B. KynoHomerpust npu
KOHTPOJIMPYEMOM TOTEHIIMAJE M MPU KOHTPOIUPYEeMOM TOoKe. Bribop moTenuumana pabouero
JJEKTPOAA. Kynonomerpuueckoe TUTPOBAHUE. Bei6op TOKa JNEKTPOJIN3A.
OnexkTporpaBuMeTpudeckuii  aHanu3.  OOmas — xapakTepuctuka — MeTtoga.  Ilpormeccsl,
IPOTEKAIOIUE MPH MEKTposu3e. BIOOp 351eKTpoaoB. Y cI0BUS 3IIEKTPOOCAXKICHHSL.

CnexTpasnbpHble METOIBI aHAK3a. [loydyeHne XMMUKO-aHATUTUIECKON HH(pOpMaIu Ipu
B3aUMOJICHICTBUHU 3JIEKTPOMArHUTHOTO M3JIydeHHUs ¢ BemecTBoM. Kitaccudukanus crekTpaibHbIX
METOJIOB aHanu3a. ATOMHAas M MOJIEKYJspHas CHEKTpOCKomus. AOCOpOIMOHHBIE U
SMUCCHUOHHBIE METOJBbl aHaJIN3a. ATOMHO-DMHUCCHOHHBIA CHEKTPAJIBbHBIN aHanu3 Buuel miuasm.
CrniextpanbHble TPHOOPHI M CIOCOOBI PETUCTPAIMU CIIEKTpa (BU3yabHbIH, (hoTorpaduuecKkuili u
dotoanekrpuueckuii). KadecrBeHHwii aHanmm3. KoaudecTBEHHbIE METONBI aHajau3a. ATOMHO-
OMHCCHOHHAs (OTOMETpHs IJIaMEHH. AHHMOHHBIA H KAaTHOHHBIM 3¢ (deKTel. ATOMHO-
abcopbumonHas crnekrpodoromerpus. O0mas xapakTepucTiuka MeToaa. biok-cxema mpubopa.
HcTOYHUKM MOHOXpOMAaTHYeCKOro wu3iaydeHus. CpaBHEHHE aHAIUTUYECKUX XapaKTEPUCTUK
METOJOB AaTOMHOM abcopOuuM M aTOMHOHW SMHUCCHU. MOJEKyJsipHas CIEKTPOCKOIHMSL.
CrnextpodoTromMeTprueckuii aHanu3. MeTOABl ONTHYECKOW MOJIEKYJISIPHOH CIIEKTPOCKOIHH.
[Torynomenne 3IEKTPOMAarHUTHOIO M3Iy4eHUs Mojekyiaamu. 3akoH byrepa-JlamGepra-bepa.
Monsipusiii k03¢ dunment nornomerns. ONTUMH3ANNS YCIOBUH aHATUTHYECKUX OMPEICTICHHA.
BeiOop cBerodunbrpa. OtTkiioHeHuss oOT 3akoHa byrepa-JlamOepra-bepa. CpaBHeHue
¢doromerpun u cnekrpodoromerpun. uddepennmansaas poromerpust. Typounumerpudeckuit
U He(peloMeTpUUecKuil MeToJbl aHanu3a. TpeOoBaHMSA NpPEABSABISEMbIE K HCIOIb3yeMbIM
peakusiM.  JlloMuHeceHTHBIE MeToabl aHanm3a. PmyopecueHuus u  GochopecueHIus.
@dakTopbl, BIUAIOIIME HAa MHTEHCUBHOCTb (iayopecueHUnu. CBs3b CTPOEHHUS MOJIEKYJIbI
OPraHUYeCKOTO COEJAMHEHUS C €0 CIIOCOOHOCTHIO K (hiryopecueHui. KomrmuecTBeHHbIH aHan3.
OO11ast XxapakTepUCTHKA METO/1a.

Xpomarorpapuueckre MeToibl. TeopeTnyeckue OCHOBBI XpOMaTOrpapuuecKux METO/IOB.
Llenu u 3amaum Xxpomatorpapuueckux MeTofoB. XpomaTorpamma. [lapameTpsl ynep>KuBaHUsL.
OU3NKO-XUMUYECKUE OCHOBBI XpomaTorpaduueckoro nporecca. OcHoBBI
xpomarorpaduueckoro pasgenenus. Koapoumment pacnpeneneHus u - koddduuueHt
paznenenus. OCHOBHOM 3akoH xpomatorpaduu. PakTopsl, BIMSIOMIME HA CKOPOCTh JIBUKEHUS
xpomarorpaduyeckoit 30Hbl. Teopusi Teopernueckux Tapenok. Kpurepun sddexTuBHOCTH
xpomarorpaduueckoro mnporecca. CTeneHb pa3iefeHnus U KpUTepUd CeIeKTUBHOCTU. KpuTepuii
pasnenenus.  [asoxunkoctHas — xpomarorpadus.  OOmas  XapakTepuCTHKa  MeToJa.
[TpunuunuanbHas cxema ra3zoBoro xpomarorpada. TpeOoBaHus, mpeabABIsEMble K
HEMOJABIKHOW M TMOABWXHOM (hazaM. JleTeKTopsl, UX KiaccUpUKALMs U TpeOOBaHHUS K HUM.
Mertonpl uaeHTU(UKAIMK BELIECTB B Ta30BOM XpomMarorpaguu. MeToasl KOJIWYECTBEHHOIO
aHanmu3a. [IpuMepbl MpakTHYECKOro MCIIOJIB30BaHMs Ta30BoM XpomaTorpaduu. KuakocTHas
xpomatorpadus. Kiaccupukanus MeronoB KHIKOCTHOM xpomaTtorpadpuu. OcoOeHHOCTH
BDXX. [IpuHuunuaneHass cxema KHJIKOCTHOTO XpomaTorpada BBICOKOTO AaBiIeHHS. THIIBI
nerektopoB B BOXX. XXuakoctHo-ancopormonnas BOXKX. Meroapl naeHTH(GUKAIIMK BEIIECTB
U KonmuuecTBeHHOro ananuza B BOXX. PacnpenenutensHas OymaxHass xpomartorpadus.
OcHoBbI OymaxHO# xpomatorpaduu. [lonBmwknas u HenoABMKHas (a3bl. 3aBUCUMOCTH (OPMBI
ISTHA OT BHJA M30TEPMBI pacrpeeseHus. MeToasl UASHTU(HUKAIMKA BEIIeCTB Ha OyMa)KHOM
xpomaTorpamMMe. KonnuecTBeHHBIE aHaiM3 B MeToAe OyMaxkHOM — XxpomaTorpaduu.
HNonoobmenHnas xpomartorpagus. CymHocTs MeToaa. TpeGoBaHus, MpeaAbsABIsIeMbIe K PEaKIUsiIM
HOHHOTO  oOMeHa. OcobeHHOCTH  HMOHOOOMeHHON  xpomarorpapuu.  Kosdduuument
CEJIEKTUBHOCTH. BBIOOp ONTHUMAaNIbHBIX YCIOBUH HOHOOOMEHHOIO pasfesieHHs! BemecTB. I enb-
xpomatorpadus. IlogBuxHas u HemoaBwkHas (as3pl. OOliee ypaBHEHHE, OIHUCHIBAIOIIEE
npoiiecc reib-xpomarorpaduu. Copoentsl. OOImuMi, BHEUTHUNA U BHYTPEHHHH 00BEMBI KOJIOHKH.



4. O0beM y4eOHOM JUCHUNIMHBI

Buabl yueOHol padoThI Bcero 4 cemecTp
B 3au4. en. B axan. B 3au4. en. | B akan.
yacax yacax

Oomas TPYA0E€MKOCTh 3 108 |3 108

JUCHUILINHBI 110 Y4e0HOMY IJIAHY

AY/JAUTOPHBIE 3aHATHSL: 1,33 48 1,33 48
Jlexuuu (Jlek) 0,44 16 0,44 16

JlabopaTtopusie padoTs (JIP) 0,89 32 10,89 32

CamocrositesibHas padora (CP) 1,67 60 1,67 60

CamMocToATEIbHOE U3YUYEHHE 1,67 60 | 1,67 60

pa3/iesioB AUCHUTIIIMHBI

Bujx koHTpOJISI: 3a4eT/IK3aMeH . .

- - 3a4éT Cc oueHKoI

AHHOTalnus padoueil nporpamMmsl JucuuiIuHbl « AHKkeHepHas rpaduxa» (b1.513)

1. Hean AUCUMIIHHBI

— HAay4YHUTh CTYACHTOB BBHINOJHEHUIO M YTCHUIO YEPTEKEH M MpaBHiIaM M YCIOBHOCTSIM,
pUMeHsieMbIM 1pu 3ToM (ctangapram ECK/I).

3ajaya U3ydyeHHs] MHXKEHEpHOW IpaduKu CBOJIUTCS K PA3BUTHUIO MPOCTPAHCTBEHHOTO
NPECTaBICHUS, KOHCTPYKTHBHO-TEOMETPUYECKOTO MBIIUICHUS, CIIOCOOHOCTEH K aHalu3y M
CHHTE3y NPOCTPAaHCTBEHHBIX (OPM U COOTHOIICHHH MEXAY HHUMH, H3yYCHHUIO CIIOCOOOB
KOHCTPYUPOBAHHS PA3IMYHBIX TEXHUYECKUX M3JIENINH, CIIOCOOOB TOIYYEHHUS MX YepTex el Ha
ypOBHE TpaUUecKuX MOJeTel, O3HAKOMJICHHIO CO Croco0aMH BBINIOJHEHUS YepTEeKeH
METOaMH KOMITBIOTEPHOH rpaduKu.

2. B pesyabTare n3y4eHusi AUCHHUILIMHBI 0AKATABP J0JIKEH:

oBJIAJIeTh cjeAylomuMu 001eKyabTypHbiMH (OK) koMneTeHuMAMM:

— CIIOCOOHOCTBIO K caMoopranu3anuu u camoobpasosauuto (OK-7);

3HATh:

— C1oco0bl 0TOOPAXKEHMS TPOCTPAHCTBEHHBIX (POPM Ha MIOCKOCTH;

— IIPAaBWJIA ¥ YCIIOBHOCTH IIPH BBIITOJIHEHNUU YEPTEKEN;

— BUJIBI U3JIETIMH U KOHCTPYKTOPCKUX JOKYMEHTOB;

— Ha ypOBHE NPEJCTABICHUS XapaKTEPUCTUKH (POPMBI U TOBEPXHOCTH U3/IENIUM;

yMeTh:

— BBIOJIHATh M YUTaThb YEPTEKHU TEXHUUYECKUX H3JEIUN C y4yeToM JIeHCTBYIOIIMX
CTaH/IapTOB;

— BBIMNOJHATH U YUTaTh CXEMbl TEXHOJIOTHYECKUX MPOLIECCOB;

— UCIOJIb30BaTh CPECTBA KOMIBIOTEPHOM rpa@uKu AJ1 U3TOTOBICHUS YEPTEKEH.

BJIAJETh:

— crocob6aMu 1 mprueMaMy N300paKeHHsl IPEAMETOB Ha IITIOCKOCTH;

— rpa¢uyeckoii cuctemoit «Kommacy»

2. Copaeprxanue pa3aeoB IUCHUIIIUHBI

Beenenne. Ilpenmer u wmertonsl uHkeHepHOM rpaduku. Kpatkue wucropuueckue
CBe/IeHUs. 3a/laul U MECTO Kypca B IMOATOTOBKE OakajgaBpa TEXHUKH U TEXHOJIOTHH.

Moayas 1. U3nesusi 1 KOHCTPYKTOPCKHE JOKYMEHTHI.

1.1. Buasl u3nenii 1 KOHCTPYKTOPCKHX JOKYMEHTOB.



Buner m3nenuit mo 'OCT: neranb, cOopodHasi eIuHUIA, KOMIUIEKC, KOMIUIEKT. Buibl
KOHCTPYKTOPCKHUX JIOKYMEHTOB: YEPTEXK JeTanu, cOOpOUHBIN yepTex, YepTex OOIIero BUIA,
cnenudukanus, cxema. Luppsl KOHCTPYKTOPCKHX JIOKyMEHTOB. KpaTkue cBemeHuss o
CTPOUTENIbHBIX YEPTEKAX.

1.2. Pe3b00BbIe U3/1e/1UA ¥ COEIMHEHUS.

Pe3nOb1: 0oOpazoBanue, kiaccudukanms, u300pakeHHE W 00O3HAUCHHE Ha YEpPTEXKE.
Crangapthbie pe3nrOoBbie m3aenus. OnpeneneHue pe3bObl u3mepeHueM. CoeMHEHUS AeTaneit
00aTOM UM MINUIBKOH. Pe3b00oBbie TpyOHBIE coequHenus. LlankoBbie coeTuHEHMS.

1.3. Dcku3bl U TeXHNYECKHE PUCYHKH JeTaJlleil.

[TocnenoBarenbHOCTh  BBIMOJIHEHUST  M300paKEHUN  JleTaiu:  BBIOOp  TJIABHOTO
U300paXeHUs; OIpeeJICHHe HEOOXOIUMOT0 KOJUYECTBA H300paKEHWH; MOJTrOTOBKA IO
yeprexa K U300pakeHUIO0 JIeTanu; n300pakeHre OCHOBHBIX BHEIIHUX U BHYTPEHHUX OYEpTaHUUN
nerann. OOMep neTanu NIpu BBINOJHEHHHM €€ 3cku3a ¢ HaTypbl. Odopmienue deprexedl u
acku30B jaertaineil. [IpaBuna BeimoaHeHUS U 0OPMIICHUS TEXHUYECKUX PUCYHKOB. O003HaueHuUs
MaTepUaoB.

1.4. YepTe:xxu cOOPOUYHBIX €UHMIL.

[IpaBuna BemMONHEHUST W OGOpMIIEHUST COOPOYHOrO dYepTeka: BBHIOOP TIIABHOTO
U300paxKeHHs, OMpEeNeTeHHe KOJMYeCTBa HW300paKeHHl, HaHECeHHWE HOMEpPOB TMO3UIIMIA,
HaHECEHHE Pa3MepPOB (rabapuTHbIE, YCTAHOBOUYHbIE, IPUCOECTUHUTENBHBIE, IKCIUTYyaTallHOHHBIE).
Crernduxanus. [IpaBuna BeinonHeHus 1 opopMIIeHHs YepTexka oOLIero BUa.

Mopnyas 2. CoennHeHus JeTaJieil.

2.1. Cxembl.

Knaccugpukanusa cxem no Bugam u tunam. O6o3znauenue cxem. IlpaBuiia BbINOIHEHUS
CTPYKTYPHBIX M IPUHLUIHAIBHBIX TEXHOJIOTHYECKUX cXeM. CXEeMBbI PacIiooKEHHsL.

2.2. N300pakeHusi coeJUHEHHUI JeTajieil.

OnanueBble coeauHenus. [llnuneBbie u mmoHouHble coeAauHeHus. CoeauHEHUs
mtudToM W IMUIMHTOM. HepasbeMHBIE COCTUHEHMs JeTalleii: CBapKa, IaiKa, CKICHBAHHE,
00BaJbIIOBKA, pa3BANIbLIOBKA, COSMHEHHE 3aKICTIKOM.

2.3. ApmaTtypa Tpy0onpoBoa0B.

Knaccudukanus apmatypbl TpyOONpPOBOJOB IO HA3HAYEHUIO, MO TUIY HEPEKPBITHS
MoTOoKa paboueld cpenpl, MO CHoco0y TMPUCOSAMHEHUS K TPYOONpPOBOAY, IO CHOCOOY
repMeTH3aluy IMUHIES.

Mopayasb 3. YUepTexu cO0POYHBIX eAUHULL. JJIeMEeHThl KOMIIbIOTePHOi rpadguku.

3.1. 'eomeTpuYecKkHe XapaKTePUCTHKH (POPMBI H IOBEPXHOCTH M3/1C/IHIA.

Pa3mepnl, mnpaBuia uX HaHECEHUsT Ha uepTexe. Pa3Mepbl HCIOJIHUTENbHBIE U
CIpaBOYHbIE, TabapUTHbIE, KOOPJAMHUPYIOIIME M  YacTHble. ba3sl  u3MepuUTeNbHBIE,
KOHCTPYKTOpPCKHE, TEXHOJIOTMUecKHue, BcromorarenbHble. Hanecenue pasmepoB otT 0as.
IIpenenbHbIE OTKIOHEHUS Pa3MEpOB IJIAJKMX IOBEPXHOCTEW, NOMYCKH, Mocaaku. Jlomycku u
nocagku ans jgeraneid ¢ pe3pOoi. lllepoxoBaTocTh MOBEpXHOCTEW JeTanei, mapaMerpbl
LIEpPOXOBAaTOCTH, IIPAaBUJIa HAHECEHHUs I1apaMETPOB IIEPOXOBATOCTH IOBEPXHOCTEN HA YEPTEXKE.
[TpenenbHbIEe OTKIIOHEHHS (POPMBI U PACIIOIOKEHUS.

3.2. leraqupoBaHue YepTesked COOPOYHBIX eIMHMIL.

[IpaBuna neramupoBaHUs dYepTEKeW COOPOUHBIX EAWHHI]. BhIMomHEHWE dYepTexel u
TEXHUUYECKHUX PUCYHKOB JI€TaJIEH.

3.3. D1eMeHThI KOMNILIOTEPHOI rpaduku.

KomnbrotepHas rpaduka u pemaemslie eto 3aaaun. I'papuueckue 00bEKThI, TPUMUTHBHI,
aTpuOyThl, cuHTe3 wu3o0pakeHus. llpencraBnenve BuAeoMHGOPMALMM M €€ MalIMHHAs
redepanus. COBpEMEHHBIE CTaHIApThl KOMIIBIOTEPHON Trpaduku, Tpaduueckue S3bIKH H
Metadainbl.  Peanmzanus anmapaTHeIX Mopayne rpaduueckoil  cucrembl. OCHOBHBIE
rpaduyeckue airopuTMbl Ha IUIOCKOCTH M B mpocTpaHcTBe. IIporpamMmubie rpaduueckue
CUCTEMBI M UX IIPUMEHEHHUE.

4. O0beM AMCUMIIMHBI U BH/IbI y4e0HOIi padoThl.



Bun yue6HO# paboThI B akanem. 3au.en.
qacax
OO0uiast TPy10€eMKOCTb THCIUILIAHBI 144 4
AyIUTOpPHEIC 3aHITHS: 48 1,3
Jlexkuun 16 0,4
[IpakTrueckue 3aHgaTHs 24 0,7
JlaGopaTopHbIie paboThI 8 0,2
96 2,7
CamocTosTeabHas padora:
Pacuetno-rpaduueckne paboTsl 34 0,9
[ToaroToBKa K KOHTPOJIBHBIM paboTam 9 0,3
Kypcoas pabora 27 0,8
Jlpyrue BUJIbI CAMOCTOSITENILHOM PabOTHI 18 0,5
[TonroroBka K 3a4eTy ¢ OIICHKOM 8 0,2
Bu HTOroBOro KOHTPOJIs 3ayer ¢
OLlEHKOM

AHHOTanusa padoyei nporpammsl Aucunninubl «lpukiaagnas mexannka» (b1.614)

1. Ieu 1 321244 AU CHUTITHHBI

Henp aMCHMIUIMHBI - HAay4yduThb CTYJEHTOB TBOPYECKOMY IOAXOAY K BBIITOJIHEHUIO
MH)KEHEPHBIX pacueToB Ha MPOYHOCTb, )KECTKOCTh M YCTOMYMBOCTH 3JEMEHTOB KOHCTPYKLHUH,
JleTaJle U y3JI0B MallluH U alnaparos.

OCHOBHBIMH 32Ja4aMM JMCHHUILIMHBI, pEIIEHUE KOTOPHIX 00ECIeynBaeT JJOCTUKEHUE
LI, SIBJIIOTCS:

M3y4€HHE TUIIOBBIX 3JIEMEHTOB KOHCTPYKIMH XMMUYECKOT0 000PYA0BaHUS;

MIpaBWIbHBIN BBIOOp pacueTHOW MOJEIM U NPOBEIACHHE HEOOXOAMMBIX MPOYHOCTHBIX
pacyeToB B MpOLECCe MPOSKTUPOBAHMS M OLEHKH pabOTOCIOCOOHOCTH JIEMEHTOB KOHCTPYKLIUIM
XUMHYECKOT0 000py/I0BaHUs U YCTAaHOBOK;

NIOHMMaHHE TECHOW B3aUMOCBSA3M KOHCTPYKIMM XHMMHUYECKOIO 00OpyNOBaHMS C
TEXHOJOTMYECKUMH MPOLIECCaMU, UX B3aUMHOT'O BIMSHUS IPYT Ha ApYra;

obecriedyeHne HEOOXOUMON TeXHHYEeCKOH MH(popManuen sl BOCIPUATHS CTYAECHTaMH
psifa nocaeyomuX AUCHUILINH.

2. TpeGoBanus K pe3yJbTaTaM 0CBOEHHUS THCHMIIJIMHBI

N3yuyenne kypca «llpuxmagnas Mexanuka» no HampasieHuto 18.03.02 Dnepro- u
pecypcocOeperaronye nporecchl B XUMUYECKOH TEXHOJIOTUH, HEPTEXUMUU U OMOTEXHOJIOTHU
CIOCOOCTBYET MPUOOPETEHUIO CIAEAYIOMINUX KOMITETCHITHI:

CIOCOOHOCTh HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIMIIIMH B
npoecCHOHANBbHOM  JEATEeIbHOCTH, MPUMEHSITh METOJbl MaTeMaTHYecKoro aHajiuza |
MOJIETTMPOBAHHS, TEOPETUIECKOTO U dKCIIepuMeHTanbHoro uccienosanus (OI1K-2).

B pe3yabTare n3yyeHusi TMCHUTLIMHBI CTY/ICHT 10JI7KEH:

3HATh:

OCHOBHBIE YpaBHEHHS U METOJIbl PELIEHUS 3a/1a4 CONMPOTUBIIEHUSI MaTEPUAJIOB U JeTaei
MallliH;

OCHOBHBIE METO/IbIl PACUETOB HA IMPOYHOCTb, KECTKOCTh U YCTOMYHMBOCTH AIJIEMEHTOB
KOHCTPYKLIMI MAallI{H U aIiaparos;

OCHOBBI TEOpHUH pacuera JAeTalied W Y3JIOB MallMH M annaparoB XUMHUYECKOMN
TEXHOJIOTHH.




yMeThb:

IIPOBOAMTH PAac4YeThl 3JIEMEHTOB KOHCTPYKLUMH Ha OCHOBE METOJOB CONPOTHBIICHUS
MaTepHUaJIoB;

paccUnTHIBaTh U KOHCTPYUPOBATh ACTAIU MALIUH 110 UCXOAHBIM JAHHBIM;

NPOU3BOJUTH  pacyeTbl IO  OCHOBHBIM  KpUTEpUSIM  pabOTOCIOCOOHOCTH U
KOHCTPYMPOBAHUS J€Talei MalllyH.

BJIA/JETh:

HAaBBIKAMU pacyeTa CONPOTUBIICHUS MAaTEPUAIOB aHATUTUYECKUMU METOIaMU;

HaBBIKAMHU BBIOOpA MaTEPUAIIOB 10 KPUTEPUSIM MPOYHOCTH;

pacueTaMu THUIIOBBIX JETAJCl MaIlMH, IIOJIb3YACh CIPAaBOYHOM JMTEPaTypod H
I'OCTamu.

3. KpaTkoe cojep:kaHue IMCHUILINHBI:

1. BBenenune

Pone mnpenmera «lIpukianHas MexaHuka» B (OPMHPOBAHMM MHXKEHEpa XHMHKa-
texHnonora. «lIpukiagHas MexaHWKa» KakK OCHOBa JJsi MOHHMMAaHHsS pPabOTHI, YCTPOWCTBA M
0e301acHOM 3KCITyaTaluu 000PYAOBaHHSI XUMUYECKOTI'O IIPOU3BOJICTBA.

2. Moayasb 1 «Onpenesienue peakuuii onop. PacrsskeHue-cikarue».

Paznen 1.1. Onpenenenue peakuuii onop.

AOGCOJIIOTHO TBEP/IOE TEJI0. DIEMEHTHI CTaTUKU. OCHOBHBIC TOHATHS. AKCHOMBI CTaTHUKH.
VYpaBHeHus paBHOBecHs. CBS3U U UX PEAKLMH.

Pa3nen 1.2. PacTskeHue-cxarue.

OcCHOBHBIE [JONYIIEHHUS M IPHHLMIBI CONPOTHUBICHUS MarepuanoB. MeTon cedeHHH.
Hanpsoxenns, nepopmanuu u nepemerieHusi. 3akoH ['yka. IloctpoeHue smiop BHYTpEHHHX
YCWINH, HanpshkeHMM W nepeMmemieHuid. CTaTMYeCKM  ONpPENENIMMBIE W CTaTHYECKHU
HeolpeaeauMble 3a1a4u. JluarpamMmel pacTsDKeHUs JUIsl IUIACTHYHBIX U XPYIKUX MaTepualoB U
UX XapakTepUCTUKU. JlomyckaeMmble HaIpsDKEHMs. Y CIOBHE IPOYHOCTH IPU  PACTKEHUHU
(cxaTum).

3. Moayas 2 «Kpyuenune. U3rud».

Paznen 2.1. Kpyuenue.

3akoH ['yka npu casure. BHyTpenHue cuiioBble (akTopsl IpH kpyueHuH. Hanpsokenus B
CTEPXKHSAX KPYTJIOro cedeHusl. Y CJI0BHE MPOYHOCTU IPU KPYyUEHUH.

Paznen 2.2. U3ruo.

['eomeTprueckne XapakTEPUCTUKH IJIOCKUX cedeHUi. IIoHATHE 4nCTOro M monepeyHoro
u3rnOoB. IlpaBuna mNOCTpOEHUs SHIOP MOMEPEYHBIX CHJI M HM3rHOAroIUX MOMEHTOB.
OmnpeneneHne HOpPMalbHBIX HANpPSOKEHWH. YClOBHME MPOYHOCTH mpu u3rude. OmpeneneHue
KacaTeJIbHBIX HanpsHKeHUH. PannonanbHble POPMBI CeUEeHUH.

4. Mopyasb 3 «CJ105kHOe HANIPSIZKEHHOE COCTOSTHHE).

Pazgen 3.1. CrioxxHOE HANpsS>)KEHHOE COCTOSIHUE.

OCHOBBI TEOpUU HAINPSDKEHHOTO COCTOSIHUS M TUIIOTE3bl MPOYHOCTU. [loHsATHE
HaNpsHKEHHOT0 COCTOsIHMA. ['J1aBHBIE TUIONIAKKM U TJIaBHbIE HanpspkeHusi. OO0OIIeHHBINH 3aKOH
I'yka. Haznauenue runore3 npoyHocTd. [ToHSATHE SKBUBAJIEHTHBIX HANpSKEHUH M KpUTEPHUEB
IIPOYHOCTH.

Pasznen 3.2. TOHKOCTEHHBIE COCYIBI.

ToHKOCTEHHBIE COCYABI XMMHYECKMX NPOM3BOACTB. OIpenencHue HANpsSKEHUH 10
6esmMoMeHTHON Teopuu. OcHOBHbIE JomymieHus. BwiBon ypaBHenus Jlammaca. Pacuer
TOHKOCTEHHBIX 000JI0YeK MO YypaBHeHHIo Jlarulaca M 1O CTaHAAPTU30BAaHHOW METOMMKE.
VYcnoBue npoYHOCTH.

Pa3nen 3.3. Pacyer cxarbIX cTep)KHEN HA YCTOMUUBOCTb.

Y cTOWYUBOCTD 371IEMEHTOB KOHCTPYKIMM. [loHATHE KpUTHUYECKON CUiTbl U KO3 uirenTa
3araca npoyHocTu. Pacuer kputuueckoit cuibl o Ditnepy. [Ipeaensl mpuMeHUMOCTH (HOPMYITbI
Oiinepa. [IpakTrueckuii cnocod pacuera Ha YCTOWYUBOCTbD.

5. Moayas 4 «/lertanu Mamun».



Paznen 4.1. Coenunenue neraneit MalivH.

Knaccudukanms neraneld MamvH W anmapaTtoB XUMHYECKHX MPOU3BOJCTB. Pe3b0oBbIe
coenuHeHUs. Pacuer OONTOBBIX COCMUHEHWI MPHU TIOMEPEYHBIX M TPOJOJIBHBIX Harpy3Kax.
[noHnouynsle coequHeHus. HazHaueHne W BUIBI MIMOHOK. PacyeTr MMOHOK Ha cpe3 U CMSTHE.
Buner capku. O6macTh mpuMeHEeHHs. Buabl cBapHBIX MIBOB. PacdeT Ha MPOYHOCTH CTHIKOBBIX U
HAXJIECTOYHBIX IIIBOB.

Pa3nen 4.2. Banbl u ocu, X ONOPBI U COEUHEHMSL.

Banpl, ux xnaccupukanus u HazHadenue. Ocu. [IpoeKTHPOBOUHBIE pacyeThl BaJOB U
oceil. Ilommmmuuky ckoybkeHHs. Marepuansl  Bikiaasimed. [logmmnHukM — KayeHUs.
[IpuHuMNIUaIbHOE YCTPOMCTBO M OCHOBHBIE TeOMETpUyYecKue pasmepbl. JloCTOMHCTBa,
HEJOCTAaTKU H O0JacTH NPUMEHEHUs TOJIIUIHUKOB KayeHUsi U CKoOJIbkeHus. [IpuBoanbie
mydtol. Hasznauenue. Kiaccubukauus mMypr mo mpuHUMIY OEHCTBUS M XapakTepy pabOThI.
[Topsimok moadopa MydT 1 OCHOBBI IPOYHOCTHOTO PACUETa.

Paznen 4.3. Mexanndeckue nepenayu.

3yOuateie nepenaun. OKpykHOe M paauainbHoe ycuius. Pemykropel. OmnpeneneHue u
knaccudukanus. [Ipumepsl cxem peryKTopoB.

4. O6beM y4eOHOI TUCIHUIIIHHBI

B 3aueTHBIX B akagem.

SAMHUIIAX gacax
O01as TPYA0€eMKOCTh JUCHUILIHHBI 110 Y4€0HOMY IIAHY 4,0 144
AyIMTOpHBIE 3aHATHS: 1,78 64
Jlexmmu (J1) 0,89 32
[Tpaktuueckue 3anstus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
Bua xonTpoJs: 3auer / 3k3aMeH 3ader ¢

OLICHK O

AHHOTAaIUs padoyeil mporpaMMsbl JMCHUILIMHBI «be3onacHoCTh Ku3HeeI TeTbHOCTID)
(b1.B15)

1. Heap aucuumiauHbl - GopmMupoBanue NpodeCcCHOHATBHOW KYIbTYPhl 0€30TIaCHOCTH,
Mol KOTOPOW TIOHMMAaeTCsli TOTOBHOCTh U  CIIOCOOHOCTh JIMYHOCTH HCHOJB30BaTh B
npohecCuOHANBHON AESITETbHOCTH NMPUOOPETEHHYIO COBOKYITHOCTh 3HAHUM, YMEHUI U HaBBIKOB
Ui obecnieyeHus: 0e30MacHOCTH B cdepe MpoPecCHOHAIBHOW ACSATENBHOCTH, XapaKTepa
MBIIUIGHUSI W [EHHOCTHBIX  OpPHMEHTAlMi, TPU KOTOPBIX BOMPOCHI  OE30MaCHOCTH
paccMaTpuBalOTCS B KQUECTBE IPUOPHUTETA.

OCHOBHBIMU 337]a4aMU AUCIUILTUHBI SBISIOTCS:

* proOpeTeHne MOHUMAHUS MPOOJIEM YCTOMYMBOTO PAa3BUTHUS M PUCKOB, CBA3AHHBIX C
JESTENIbHOCTHIO YETIOBEKA;

® OBJIAACHUC MpUCMaMU palfuOHaIN3alHuU KU3SHCACATCIbHOCTH, OPUCHTHPOBAHHBIMU Ha
CHW)KCHHSI aHTPOIIOT€HHOTO BO3JICHCTBUS Ha MPUPOJHYIO Cpeay M oOecrieueHrue 0e30MacHOCTH
JIMYHOCTHU U OOIIIECTBA;

* popmupoBanue:

- KYJbTYpbl 0O€30IaCHOCTH, 3KOJOTHYECKOTO CO3HAHHS W PHCK-OPUCHTHPOBAHHOTO
MBIIUICHHUS, TIPU KOTOPOM BOIIPOCHI OE30MACHOCTH W COXPAaHEHUS OKPYXKAIOMIeH CpeJibl
paccMaTpruBarOTCA B KAYECTBE Ba)KHEUIIINIX MMPUOPUTETOB JKUSHECACATCIBHOCTH YCJIIOBCKA,

- KyJIbTYpBl TIPO(ECCHOHATBHON 0€30MacHOCTH, CIIOCOOHOCTEH ISl UASHTU(DUITMKAIIUN
OTIAaCHOCTH M OIIEHHUBAHMSI PUCKOB B chepe cBOeH nmpodeccuoHaIbHOM NeITeTbHOCTH;




- TOTOBHOCTH NMPUMEHEHUS NMPO(EeCCHOHAIBHBIX 3HAHUH 1T MUHUMHU3AIIUN HETaTUBHBIX
9KOJIOTHYECKUX IOCIENCTBUI, oOecriedeHus] O€30MacHOCTH M YAYYIICHHS YCIOBHH TpyJaa B
cdepe cBoeit mpodecCHoHaATBHON ACSITETFHOCTH;

- crmocoOHOCTe K OIEHKE BKJIQJa CBOEH MPEAMETHOH o00JacTd B pelIieHue
HKOJIOTHYECKUX MPobiIeM u mpobiaeM 6e30MacHOCTH.

N3yyenne kypca 0€30MaCHOCTH >KHU3HEAEATEIBHOCTH IPU MOATOTOBKE OaKalaBpoB IO
TEXHUYECKUM HAIpPAaBJICHUSM IMOJTOTOBKH M CIIEIUAIBLHOCTSAM HAIpaBICHO HA NMPHOOpETeHHE
cnenyromux kommerenuuii OK-6, 7, 9; OIIK- 3.

2. B pe3yabTare 0CBOEHHUS AMCHUILINHBI CTYAEHT J10JIKEH:

3HATh:

-- OCHOBHBIE TeXHOC(EpPHBIC ONMACHOCTH, MX CBOWCTBA U XaPaKTEPUCTHKH;

-- XapakTep BO3JCHCTBHS BPEOHBIX M OMACHBIX (PaKTOPOB Ha YEIOBEKA M NPHPOIHYIO
Cpedy, METOHIbl 3allUThl OT HUX MPUMEHHUTEIbHO K cdepe cBoel mnpodeccCHOHATBHON
JeATEIILHOCTH

yMeTh:

-- HACHTU(HUINPOBATH OCHOBHBIE OIIACHOCTH CPEJIbl OOMTAaHHS YEIOBEKa,

-- OIICHWBaTh PHUCK HUX pealM3allif, BBHIOMPATh METOJBl 3alIUTHl OT ONACHOCTEH
NPUMEHUTEIBHO K cepe cBoel MpoQecCHOHATBHON NEATEIBHOCTH M CIOCOOBI 0OeCIeueHHs
KOM(OPTHBIX YCIOBUH KU3HEACATEITBHOCTH

BJIA/IeTh:

-- 3aKOHOJATETbHBIMH M TIPABOBBIMH aKTaMHd B 00JacTh OE30MaCHOCTH M OXpaHbI
OKpyXaromiel cpefpl, TpeOOBaHUSAMH K O€30IMacHOCTH TEXHUYECKHX pEerjiaMeHTOB B cdepe
poeCCHOHAIBHON e TEIHHOCTH;

-- crtoco0amMy ¥ TEXHOJIOTUSMH 3alIUTHI B YPE3BbIYAWHBIX CUTYALUSX;

--[IOHATUIHO-TEPMUHOJIOTMYECKUM aNapaToM B 00JacTH 0€3011aCHOCTH;

-- HaBBIKAaM{ PALMOHAIU3AINU TPO(HECCHOHANBHON AEATENLHOCTHU C LIEIbI0 00ecTIeYeHHs
0€30IaCHOCTH 1 3aIIUTHI OKPYKAIOIIEH CPEIbI.

3. KpaTkoe coaep:kanue JUCHUIINHBI.

1. BBeaenue B Oe3omacHocTh. OCHOBHbBIE MOHATUS U ompenesneHus. beomacHocTs U
YCTOWUYMBOE Pa3BUTHE.

2. Yenosek u TexHochepa. CTpykTypa TeXHOC(HEpbl U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOe COCTOsSIHUE TeXHOC(HEPH U TEXHOCPEPHOU OE30MaCHOCTH.

3. UnenTuduxanus 1 Bo3ACHCTBUE HA YEJIOBEKA BPEAHBIX M OMACHBIX (PAKTOPOB cpejibl
oOuTaHus.

Knaccudukanuss HeratuBHBIX (aKTOPOB cpelbl OOMTaHUS dYeloBeKa. XHMHUYECKHE
HeratuBHble (akTophl (BpeaHbIE BellecTBa). MeXxaHWYeCKHE M aKyCTHUecKHe KosieOaHus,
BUOpalst M IIyM. OJIEKTPOMAarHUTHBIE H3IydeHHUs M 1oiis. MoHM3MpyIole Hu3IydeHue.
Onekrpuueckuil Tok. OnacHble MexaHuuyeckue (paxtopsl. [Iporiecchl TopeHus U MoKapoB3PbIBO-
OIIACHBIE CBOMCTBA BEIIECTB U MaTepraaoB. CTaTHYECKOE MIEKTPUUYECTBO.

4. 3amuTa 4enoBeKa U cpeibl OOMTaHUs OT BPEIHBIX U OMACHBIX (PaKTOPOB MPUPOIHOIO,
AQHTPOIIOTEHHOT'O U TEXHOT€HHOT'0 MPOUCX0KICHUS.

OcCHOBHbIE MPUHIUIBI 3aLIUTHL. 3alIUTa OT XUMHUYECKHX U OMOJIOIMYECKUX HETaTUBHBIX
¢akTopoB. 3ammMTa OT JHEPreTUYECKUX BO3JACHCTBUN M (u3ndeckux mnosed. OOecrieueHue
0e30macHOCTH  cucTeM, paboTaromMX TMOJ JaBieHHueM. be3omacHOCTh — 3IKCITyaTaluu
TpyOONPOBOJIOB B XMMHUYECKOW NMPOMBINUIEHHOCTH. be3onacHas sKcIuTyaTalnus KOMIIPECCOPOB.
AHanu3 ¥ OLEHUBAaHUE TEXHOTEHHBIX U MPUPOIHBIX PUCKOB.

5. O6GecnieyeHrne KOM(MOPTHBIX YCIOBHUH JJIS )KU3HHU U JESITEIbHOCTH uesoBeka. [lonsTue
KOM(OPTHBIX UM ONTUMAJIbHBIX ycIoBUI. MUKpokinMaT nomemnieHuil. OcBelieHrne U CBETOBas
cpelia B IOMEILICHHH.

6. [lcuxodusnonornueckre u IProHOMUUECKHE OCHOBBI 0€30M1aCHOCTH.



[Ncuxudeckue mpoIEecchl, CBOWCTBA U COCTOSIHUS, BIHSIONINE HA 06e30MacHOCTh. BUasl u
YCIIOBUS TPYAOBOI 1€ATE€IBHOCTH. DPrOHOMUYECKHE OCHOBBI OE30MTACHOCTH.

7. Upe3BbIUaiiHbIE CUTYallMd U METO/IbI 3AILUTHI B YCIOBHUAX UX pPEATU3ALIAH.

O6mmume ceenenns o YUC. IToxkap u B3pbIB. ABapuu Ha XUMHUYECKU OMACHBIX 00BEKTaX.

Pagnanmonnsie  aBapuu. Ilpubopsl panumanvoHHOM, XMMHUYECKOH pa3BeAKH U
JIO3UMETPUYECKOTO KOHTpOJsl. Ype3BblUallHbIE CUTYallMM BOEHHOTO BpPEMEHM. 3alluTa
HACEIICHUsI B YPE3BBIYAMHBIX CUTYyallUsAX. YCTOWYMBOCTh (DYHKIIMOHUPOBAHUS OOBEKTOB
SKOHOMUKH B UPE3BbIUYANHBIX CUTYaLUAX.

8. YrpaBneHue 0€301MacHOCTBIO KU3HEACSITEILHOCTH.

3aKkoHOJATEeNbHbIE M HOPMATHBHBIC IPAaBOBBIE OCHOBBI YIpaBICHUS OE30MaCHOCTHIO
KU3BHEJEATEIIbHOCTH. DKOHOMHUYECKHE OCHOBBI yIpaBieHus Oe3omacHocThio. CTpaxoBaHue
puckoB. ['ocynapcTBeHHOE yrpaBieHHEe 0€30MaCHOCTHIO.

4. O0beM yueOHOM JUCUUIIJIMHBI

Bup yae6HO# paboThI B 3auernsIx equHunax | B akagewm. wacax
OO0masi Tpy10eMKOCTh 1M CHUILIHHbI 4 144
AyIUTOPHBIE 3aHITHS: 1,33 48
Jlexkuun 0,89 32
JlabopaTopHbie paboThI 0,44 16
CamocTrosiTeqbHasi padora 1,67 60
[ToaroroBka K KOHTPOJIBHBIM paboTaMm 1,11 40
[ToaroroBka K 1a00paTopHEIM paboTam 0,56 20
Buj uTOroBOro KOHTpOJIsi: YK3aMeH 1,0 36

AHHoOTanus padoueil nporpamMmsl JucuHIIMHBI «[Iponecchl H anmapaTsl XMMHYeCKOH
TexnoJsiorun» (b1.5.16)

1. Hesb AUCHUIINHBI:

Bmecte ¢ kypcamu oOmIedl XUMHUYECKOW TEXHOJIOTMH, XUMHUYECKHX IPOLECCOB U
peaKkTopoB U JIp. CBsA3aThb OOLIEHAYYHYIO M OOIIEMH)KEHEPHYIO TIOJrOTOBKY XHMMKOB-
TEXHOJIOTOB HAa OCHOBE H3YYEHHUS OCHOB THJAPABINYECKUX, TEIJIOBBIX M MAacCOOOMEHHBIX
MPOLIECCOB XUMHUYECKOW TEXHOJIOTMH, 4YTO HEOOXOAMMO MpU TMOJArOTOBKE OakaniaBpoB IO
JTAHHOMY HAallpaBJICHUIO JJIs1 HAayYHO-MCCIIEAOBAaTENbCKOM W MpakTU4ecKoil paboThl Ha
PEIPUATHIX.

2. B pe3yabraTe wu3y4YeHUsl IHCHMIUIMHBI O0y4yalOIMiici 1O mporpamMmme

0axajaBpuAaTa J0J5KeH OBJIaJeTh CJeAyIOIHMH KOMIIeTeHUMAMM:

Obwenpogheccuonanvnvimu (OIIK):

- CIIOCOOHOCTBIO UCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B
npoeCcCHOHATIBHON  JEATENbHOCTH, NPUMEHSITh METOJAbl MaTeMAaTHYEeCKOro aHaiu3a |
MOJICTTUPOBAHHMSI, TEOPETUIECKOTO M IKCIIepUMeHTanbHOoro uccnenaoBanus (OITK-2);

- CIIOCOOHOCTBIO UCIOJIb30BATh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI [T TOHUMaHUS
OKpy»Xaroriero mupa u sieiennit npupoasl (OI1K-3).

Ipogpeccuonanvuvimu (11IK):

B 00J1aCTH MPOU3BOICTBEHHO-TEXHOJIOTHYECKOM IeATEIbHOCTH:

- CIOCOOHOCTBIO YYacTBOBAaTh B COBEPILIEHCTBOBAHMHM TEXHOJOTHMUECKUX IPOIIECCOB C
MO3UIUI HEPTo- U pecypcocOepekeHusl, MUHUMH3AIMN BO3ACHCTBUS Ha OKPYXKAIOIIYIO Cpeny
(IIK-2).

B pe3yabTare 0CBOCHUS IUCHUILIMHBI 00Y4al0UIUICH T0JIKEH

3HATh:

- OCHOBBI TEOpPHM IIepeHOca HMIyjbCca, TEIJa W MacChl; NPUHLIMIBLI (HU3HUUECKOTO
MOJICJIMPOBAHUsl IIPOLIECCOB; OCHOBHBIC YPAaBHEHMs [BHJKECHHS >KUIKOCTEH; OCHOBBI TEOPUHU




TEIUIONIepPelaul; OCHOBBI TEOPUH MAcCCONEpeaayd B CHCTEMaxX CO CBOOOJHON M HETOABIMXKHOU
rpaHuned paszgena (as3; TUIIOBbIE HPOLECCHI XUMHUYECKOW TEXHOJIOTMH, COOTBETCTBYIOILNE
ammaparbl 1 METO/bI HX pacueTa;

- METOJbl IOCTPOEHHUS SMIMPUYECKHUX UM TEOPETUYECKUX MOAEIeH XUMHKO-
TEXHOJIOTUYECKUX MPOIECCOB;

- OCHOBHbBIC IPUHIMIIBI OpPraHU3alMM IPOLECCOB XUMHUYECKOW TEXHOJIOTUH,
HEePTEXUMHUH U OMOTEXHOJIOTHH.

yMeTh:

- OIpENeNsATh XapakTep IBMXKEHHUS >KUIKOCTEH M Ta30B; OCHOBHBIC XapPaKTCPUCTUKH
IPOILIECCOB TEIJIO- U Maccolepelaul; pacCUUThIBAaTh IapaMeTpbl U BbIOMpPATh anmaparypy Ajs
KOHKPETHOI'O TEXHOJOTMYECKOT0 IPOIIeCcca;

- paccuMThIBaThb OCHOBHBIE XApPAKTEPUCTHKM XHMMKO- TEXHOJOIMUECKOro IIpolecca,
BbIOMpaTh PALlMOHATIBHYIO CXEMY.

BJIA/IeTh:

-METOJJaMH TEXHOJIOTUYECKUX PACYETOB OTACIBHBIX Y3JIOB U JETalell XHMHUYECKOTO
000pyIoBaHus;

-HaBbIKaMH MTPOEKTUPOBAHMS THUIIOBBIX alapaToB XMMUYECKON IPOMBIIIICHHOCTH;

- METOJIaMH OIIPEJeJICHUS]  PALMOHAJBbHBIX TEXHOJIOTMYECKUX PEXUMOB pPaOOTHI
000pyI0BaHuUs.

3. KpaTkoe coep:kaHue JUCHUIIHHBI

Mopnyas 1. I'ngpoanHaMu4ecKHe NPOUECChl M aNNapaTbl XHMHYECKOH TEXHOJIOTHH.
OcHOBBI TeopuH siBIIeHUH niepeHoca. O0mmue 3aKOHOMEPHOCTH THAPOIMHAMUKY, TETJIoONepeaadn
u Macconepenaun. JKunkoctu u rasel. I'maponmnamuka. TedeHue B Tpybax M KaHauax.
[Tomo6HOe mpeobpazoBanue ypaBHeHuss HaBbe-Ctokca. bespazmepHbie nepeMeHHbIe - KPUTEPHU
rHIpoAMHaMUYecKkoro mnoaodus (Dinepa, PeifHonbaca, @Ppyna, TOMOXPOHHOCTH), UX
¢uznueckuil CcMbICH; NapaMeTpuuyeckue Kpurtepuu. KpurtepuanabHoe ypaBHEHUE ABHXKEHUS
BS3KOH JKUAKOCTH. BpIOOp ckopocTell moTokoB. Ilepemernienne JKUAKOCTEH U ra30B ¢ MOMOILBIO
MaII{H, TOBBIIIAIOIINX JaBJICHUE.

Mopnyas 2. TenjioBbie PoUecchl ¥ ANNAPATHI XHMHYECKOH TEXHOJIOTHH.

OcCHOBHBIE TEIJIOBBIE TPOIECCHl B XUMHUYECKOW TexHojoruu. JuddepeHnuansHoe
ypaBHEHHE TIepeHoca »HHepruu B (¢opme TemnoThl. KOHBEKTUBHBIM IEPEHOC TEIJIOTHI.
PapuanTHbIi Temonepenoc. Temnonepeaaya B HOBEPXHOCTHBIX TEMNIOOOMEHHHUKAX.

Mopnyas 3. IIpouneccsl 1 anmapartbl pasfejaeHHsi TOMOreHHbIX cucreM. (OCHOBHBIE
Maccoo0MeHHbIe NPoLecchl).

OcHoBBI MaccooOMeHHbIX TporeccoB. JuddepennnansHoe ypaBHeHHE KOHBEKTHBHOTO
nepeHoca Macchl B OMHApHBIX cpefax. Macconepenaya. MatepuanbHbIi 0amaHC HEMPEPHIBHOTO
ycTaHOBUBIIIErocs mporecca. Pacyer MaccOOOMEHHBIX MPOLIECCOB M annapaToB JAJs CUCTEM C
OJIHUM pacIpe/iesieMbIM KOMIIOHEHTOM.

Pacuer mnomepeyHoro ceudeHus (IuMameTpa) KOJOHHBI; NPEIENbHO JOMycTUMas M|
HPKOHOMHUYECKH ONTHUMajibHas CKOpPOCTH CIUIOMHOW ¢a3pl. OCHOBBI pacueTa BbICOTHI
MacCOOOMEHHBIX allapaToB C HENPEpbIBHBIM M CTYNEHYAaThIM KOHTAakToM ¢a3. OOmue
INPUHILIMIIBL YCTPOMCTBA W KiaccH(UKAIMs ammapaTtoB s MacCOOOMEHHBIX IpOILIECCOB B
cucreMax «ras(map)-Kuakoctb». OcoOeHHOCTH KOHCTpYKUUN abcopOepoB. OCHOBBI pacuera U
anmnapathl sl TUCTHIUISIUH.

Mopnyas 4. OcHoBHbIC rHapoMexaHudeckue mnpoueccol. IIpomeccsl m anmaparsl
pa3jieieHus] reTeporeHHbIX CHCTEM.

Pa3nenenue xUAKMX M ra3oBbIX N€TEPOT€HHBIX CHCTEM B IOJE CUJ TSKECTH. TeueHue
yepe3 HEMOJIBUKHBIE 3E€pHHUCTBIE U TICEBJOOXKWKEHHblEe ciou. DuabTpoBaHUE CYCHEH3UH U
OYHCTKA ra30B OT MbUIEH HA PUIBTpaxX.

4. O0bem y4eOHOM JUCHUIIMHBI



Bcero V cemectp VI cemecTp

Bunet yueGHoi paboTh 3au. AK. 3au.

Ak. 4Jac. 3au. en. Ak. 4gac.
en. yac. ell.

OO0mas Tpy10eMKOCTh

AUCHMILIMHBI M0 Y4eOHOMY 10 360 5 180 5 180
IUIAHY
KonrakTHasi pabora: 3,56 128 1,78 64 1,78 64
Jlextuu (JIek) 1,78 64 0,89 32 0,89 32
[Ipaktrueckue 3ausatus (113) 1,78 64 0,89 32 0,89 32
CamocroniTesibHast padoTa 4,44 160 2.2 80 2,22 80
(CP):
CamocTrosiTenbHOE U3yUYECHHE 4,44 160 2,22 80 2,22 80
pa3eiioB AUCIMILIAHBI

Bujx UTOrOoBOro KOHTpOJIS: 2 72 1 36 1 36

IK3aMCH

AHHOTRHHH paﬁoqeifl nporpaMmsbl TUCHUIIJIMHBI «Oﬁlllaﬂ XUMHYCCKAA TEXHOJIOIus»
(1.5.17)

1. Henap AucHUNINHBL:

HOJy4YeHHEe 3HaHUH B 00JacTH pean3alii XMMHKO-TEXHOJOTHYECKUX MPOLECCOB C YyUETOM
(U3UKO-XMMHUYECKUX OCOOEHHOCTEW IMPOTEKAIOIIUX peakluid, BbIOOpa ONTUMAJIBHBIX YCIOBHM
peanau3yeMbIX IpOLEccOB, BblOOpa 3(P(GEKTUBHBIX PEAKTOPOB, NPUOOPETEHHsS HABBHIKOB B
COCTaBJICHUM MaTEpHAIbHBIX U TEIUIOBBIX OallaHCOB, B pacdeTe IMPOLECCOB M PEAKTOPOB Ha
OCHOBE MAaTE€MaTM4YeCKOro MOJEIMPOBAaHUS, NOJIY4YEHUs 3HAHUH B o00dacTu pa3paboOTKU
sHeprocOeperaromux  XUMUKO-TexHojorndeckux  cucreM  (XTC),  0e30TXOIHBIX U
MaJIOOTXO/IHBIX TEXHOJIOTUH Ha IIPUMEPE COBPEMEHHBIX ITPOU3BOJICTB

2. B pe3yabTaTe u3yyeHus1 JUCHUILTUHBI 00y4YaOIIMiics MO0 MporpaMMe 0aKajaBpuara
J0JIZKEH OBJIA/IETh CJAeAYIIMMMH KOMIeTeHIMAMU

Obwenpogeccuonanvnovle:  COCOOHOCTHIO ~ HCIIONB30BaTh  OCHOBHBIE  3aKOHBI
CCTCCTBCHHOHAYYHBIX AWCHMUILIMH B HpO(beCCI/IOHa.TII)HOI\/'I ACATCIIBHOCTH, IMPUMCHATH MCETObI
MaTEeMaTHYECKOTO aHalu3a ¥ MOJAEITUPOBaHUS, TEOPETUYECKOTO U HIKCHEPUMEHTAIBHOTO
uccienosanus (OITK-2);

3. B pesysabTare ocBOeHUSsI AUCHUILINHBI 00Y4aIOLIUIICS JOJI/KEH:

3uamo:

- OCHOBBI TEOPHH XUMHUYECKHUX IIPOLECCOB U PEAKTOPOB;

- METOJIOJIOTHIO MCCIIEA0BAaHNS B3aUMOJEHCTBUS XUMUYECKUX NPEBPALLEHUIN U SIBICHUN
MepeHoca Ha BCEX MACIITaOHBIX YPOBHSX;

- METOAMKY BbIOOpa peakTopa u pacuéra rporecca B HeM;

- OCHOBHBIE pPEaKLIMOHHBIE IPOLECCH M PEAKTOPbl XUMUYECKOW U OMOTEXHOJIOTHH;

- OCHOBHBIE IPUHIUIIBI OPraHU3aLMM XUMUYECKOIO IIPOU3BOJICTBA, EM0 NEPAPXUUECKYIO
CTPYKTYPY, METOIbI OLIeHKH 3((HEKTUBHOCTH POU3BOCTBA;

- OCHOBHBIE XUMHUYECKHUE MPOU3BOICTBA.

Ymemos:

- paccunuTaTh OCHOBHBIE XapAaKTEPUCTUKN XMMUYECKOTO ITPOLIECCa;

- BBIOpATh pallMOHAJIBHYIO CXEMY NPOU3BO/ICTBA 33JaHHOTO MPOIYKTa;



- OLICHUTH TEXHOJIOTUYECKYIO 3()(peKTUBHOCTH TPOM3BOJICTBA,

- BBIOpaTh 3 (EeKTUBHBIN THIT peaKTopa;

- POBECTHU PacueT TEXHOJOTMUECKUX IMapaMeTPOB /IS 3a/IaHHOTO MPOIIECCca;

- OIPEIENIUTD MapaMeTphl HAMITYUIlEH OpraHru3alky MPoLecca B XUMUYECKOM PEaKTope.

Bnaoemp:

- MeTo/1aMu aHain3a 3HPEeKTUBHOCTH PAOOTHl XUMUYECKUX ITPOU3BOJICTB;

- METOJIJaMU pacyueTa U aHaju3a MPOIECCOB B XMMUYECKUX PEAKTOPaX, OMpeaesICHUs
TEXHOJIOTUYECKHX MOKa3aTelei;

- METOJIJaMU BbIOOpA XMMUYECKUX PEAKTOPOB.

4.KpaTtkoe cogep:xkaHue JUCUUILIHHbI

Moayasb 1. XuMn4yeckasi TeXHOJIOTHS U XUMUYeCKOe IPOU3BOACTBO

1.1. OcHOBHBIE OIIpEAEICHUS U MTOTO0KEHHUS.

XuMmHuueckass TEXHOJOTUs - Hayka 00 DJKOHOMHYECKH, OKOJOTMYECKM U  COLMAIbHO
000CHOBaHHBIX CIOCO0aX M TMpoIleccax MepepadOTKH ChIpbsi C HM3MEHEHHEM €ero cocTaBa U
CBOMCTB MyTEM MPOBEICHUS XMUMHUYECKUX U (U3UKO-XUMHUYECKHX MPEBPANICHUA B MPEIMETHI
noTpebyieHuss U cpeAcTBa Mpou3BoAcTBa. OOBEKT XMMHYECKONW TEXHOJIOTUU - XHUMHYECKOe
MPOU3BOACTBO. MEKOTpaciaeBOM XapaKTep XUMHUYECKOM TEXHOJIOTMH. Pa3BuTHE XMMUYECKHX
MIPOU3BOJICTB U XUMHYECKOW TEXHOJOTMU. MecTO XMMHUYECKOH TEXHOJOTHH B MPOMBIIIJICHHON
chepe U METOJOB XMMHUYECKON TEXHOJOTMH B HEXMMHUYECKHUX OTPACIAX MPOMBIIIICHHOCTH.
MeToapl XUMHUYECKOW TEXHOJOTMH — CHUCTEMHBIA aHalIM3 M METOAbl MaTeMaTHYeCKOTo
MozenupoBanusa. CUCTEMHBIA aHAIU3 CIOKHBIX CXEM M B3aUMOJICUCTBUI SJIEMEHTOB CXEMBI —
MOHSTHE U coliepkaHue MeTona. dusnueckoe u MaTeMaTUYECKOEe MOJCIUPOBAHUE, ONIPEICIICHNE
U OCHOBHBIE TOHSTHSA, UX MECTO B HMH)KEHEPHO-XMMHUYECKHX HMCCIIEIOBAHUSIX M pa3paboTKax.
MecTto u 3Ha4yeHHE HATypHOTO M BBIYUCIUTENBHOTO HKcriepuMmeHnTa. Coaep:kaHue W 3aJadu
yueOHOro Kypca.

1.2. Xumuyeckoe nmpor3BOICTBO.

[lonsiTHE O XMMHYECKOM TMPOU3BOJICTBE KaK O CHUCTEME MallMH W amnnaparos,
COCTMHEHHBIX MaTEpUaIbHBIMU U SHEPreTUYECKUMH MOTOKaMH, B KOTOPBIX OCYIIECTBIISIFOTCS
B3aUMOCBSI3aHHBIE XMMHUYECKHUE MPEBPAIICHUS U (PU3MUECKHE MPOIIECCHl MepepaboTKH ChIPhI B
IPOAYKTHl. MHOTO(pYHKIIHOHATFHOCTh XUMUYECKOTO MPOU3BOJICTBA - MOJTYYEHHE MPOIYKTOB,
SHEpPro- M pecypcocOepexeHrne, MUHUMHU3alus BO3ACHCTBHS Ha OKpykaroulyio cpeay. OOmias
CTPYKTypa XHMHUYECKOTO MPOU3BOACTBA - COOCTBEHHO XMMHYECKOE MPOU3BOJICTBO, XPaHEHHE
CBHIPbSI U TIPOYKIIMH, TPAHCTIOPT, CUCTEMBI KOHTPOJIA U 6e30macHOCTH. OCHOBHBIE TIOJICUCTEMBI
XUMHYECKOTO TPOU3BOJCTBA - MOATOTOBKA CHIPbSI U MaTepUANOB, XUMUYECKHE U (HU3HUKO-
XUMUYECKHE TPEBPAICHUS. BBIICTIEHNUE TMPOAYKTOB, O00E3BPEKHBAHUE YTHIIM3AIUS OTXOJOB,
TEIIO- M JHeproodecredeHue, BOAOIMOATOTOBKA, YIpaBleHHWE MPOU3BOACTBOM. (OCHOBHBIE
TEXHOJIOTHYECKUE KOMIIOHEHTBI - CBHIPhE, BCIIOMOTATENIbHBIE MaTepHallbl, OCHOBHOW U
JOTIOTHUTEIBHBINA TPOYKTHI, OTXO/IbI, SHEPTETHUECKHUE PECYPCHI, 000pPYI0BAaHUE, CTPOUTEIHHBIC
KOHCTPYKIIUU U TTPUOOPHI, TPOU3BOCTBEHHBIN NIEPCOHAT.

KauecTBeHHBIE M KOJMYECTBEHHbIE I[IOKA3aTENIM  XMMHYECKOTO  IPOU3BOJACTBA:
TEXHOJIOTHYECKUE TOKa3aTeMH - MPOU3BOJUTEIHLHOCTh W MOIIHOCTh IPOW3BOJICTBA, BBIXOJ
MPOJYKTa, PacXolHble KOA(D(UIIMEHTHI MO CHIPhI0 M JHEPTrUH, HWHTEHCHUBHOCTH IPOIIECCOB,
KaueCTBO TPOJYKTAa; IKOHOMHUYECKHUE TMOKa3aTelin - ce0ECTOMMOCTh MPOJYKTa, MPUBEICHHBIC
3aTpaThl, yAeNbHbIE KalUTalbHBIE 3aTPaThl, MPOU3BOAUTEIHLHOCTh TPY/A; JIKCILTyaTallUOHHBIC
MOKAa3aTeNIM - HAJIEKHOCTh WU 0€30MaCHOCTh (PYHKIIMOHHUPOBAHMS CUCTEMBI, YYBCTBUTEIHLHOCTD,
pPEryJIMpyeMOCTh W YIOPABISIEMOCTh MPOLIECCA; COLMAIbHBIE MOKA3aTeNu - BO3JEHCTBHE Ha
OKPY’KaIOIIYIO Cpey, 0€30MacHOCTh 00CTY)KUBaHUs, CTENIEHb MEXaHU3AIIMA U aBTOMATHU3AIUH.

1.3. CeipbeBbI€ pecypchl, BOJA U SHEPTHS B XMMHUYECKOM MPOU3BOJICTBE.

Knaccudukanmst ChIppeBBIX PECypCcoOB TIO pa3IUYHBIM TMpHU3HAKaM - (a3oBomy
COCTOSIHUIO, MPOMCXOXKICHHUIO, HWCTOYHMKaM. MuHepanbHOe cCbipbe (pyAbl U IOJIE3HBIE
HCKOIIaeMbI€), OPTaHWYECKOe MPUPOJHOE ChIphe (TOpIOYME HCKOMAeMBbIE), PAaCTUTEIHLHOE U
JKUBOTHOE CHIPhE, BTOPUYHOE CHIPhE - HMX HCIOIB30BAHUE U MYTH mepepadoTku. OCHOBHBIC



CHOCOOBI EPBUYHOM 00pabOTKH ChIpbs (0OOralieHrne, O4YUCTKa, MOATOTOBKA K TPAHCIIOPTHPOBKE
u mnepepabotke). [loHsATHE, CyIIHOCTH W TpPUMEPHl YIIYOJIEHHWS HCHOJIB30BAaHUS CBIPbS,
KOMOWHHPOBAHUS MPOU3BOJICTB U KOMIUIEKCHOU TIEpepabOTKU CHIPHSI.

3HaueHUE U HCIOJIb30BAHHE BOJbI B XMMHUYECKUX MPOU3BOJCTBaX. MICTOUHHMKH BOJBI.
TpeOoBaHMsl K TEXHOJOTHMYECKOH M ObITOBOM Boje. [IpoMbIluieHHass MOATOTOBKA BOIBI U
METOJIbl €€ OYMCTKU OT npumeceil. OCHOBHBIE METOJIbI KOHTPOJSl KadecTBa BOJbl. JDKOHOMHUS
BOJIONIOTPEOIICHHs B IPOU3BOICTBE. BOI00OOPOTHBIE CUCTEMBI.

Bugel ¥ MCTOYHMKM DSHEPTUM B XUMHUYECKOHW MPOMBIIUIEHHOCTH. Macmralsl
noTpeOeHUsT M CHOCOOBl yMEHBIIEHUS JHepreTHdeckux 3arpar. CyIHOCTh U TPUMEPHI
pereHepalMi W peKylepalnuud SHEPrud. ODHEProTEeXHOJIOTHYEeCKHe CHCTeMbl. BropuuHbie
SHEPreTUUECKUE PECYPCHI.

Monayasb 2. TeopeTuyeckue 0CHOBbI XUMHYECKHX MPOIECCOB U PEAKTOPOB

2.1. OcHOBHBIE ONPENEIICHUS U TIOJIOKEHUS

OU3UKO-XMMUYECKHUE 3aKOHOMEPHOCTHU XMMHYECKHX npeBpaIieHui -
CTEeXHOMETPUYECKHE, TEepPMOJUHAMUYECKHE, KHHETHUeckue. [lokazaTenn  XHUMHYECKOTrO
IpeBpaIIeHHs - CTENICHb NPEBPAIEHHs, BBIXO/ IIPOAYKTa, HHTErpabHas U auddepeHmanbHast
CEJIEKTUBHOCTH, CKOPOCTH PEAKIIMHU H MPEBPAILECHHS PEarcHTOB.

2.2. XUMHUYECKHUe MPOIECCHI.

Onpenenenne. Knaccudukanms XMMHYECKHX IMPOIECCOB MO PA3IMYHBIM IMPH3HAKAM -
XUMHYECKUM (BUJ XHMHUYECKOM peaklHnH, TEePMOJUHAMHYECKHE XapaKTEepPUCTUKH, CXeMa
npeBpaIieHuii) U Ga3oBbIM (YHCIIO U arperaTHoe cocTossHue (has).

['omorennslit xumuueckuid nporecc. OnpeseneHue U TpUMepsl. BiusHue XUMHUECKUX
NPU3HAKOB M YCIOBHI MPOTEKaHUS MpoIiecca Ha ero nmokasaresnu. CrocoObl HHTEHCU(PUKAIHH.

[TonsiTre onTuManbHBIX Temieparyp. ONTUManbHBIE TEMIIEPATYpbl Ui OOpPaTUMBIX U
HEOOPaTHUMBIX K30- U SHJOTEPMUYECKUX PEAKITH.

['eTeporeHHbIl (HEKATATUTUYECKHI) XUMUYECKUH mporecc. OnpeneneHue U MpuMepsbl.
CrpykTypa mporecca U ero coctasisitomue (crtaauu). Habmonaemass CKOpOCTh XMMHUYECKOTO
npespateHust. ObaacTu (peXUMBbI) MPOTEKAHUS MPOLIEcca, JUMUTHPYIOIIAS CTAIMSL.

['ereporeHHslii XUMHUYEeCKUH mporecc '"ra3 (KUIKOCTh) - TBepaoe". OOocHOBaHueE,
MOCTPOCHME U aHAJIU3 MAaTEeMaTHUYECKOM MOAEIH JUIsl peakiuil ropeHus (MoJieb "CKUMAroIascst
chepa") m TomoxmMHUecKoW (Moenb ''c HeB3auMojaeucTByrImMM sigpom"). HaGmromaemas
CKOpPOCTh TIPEBpAIECHUs, BpeMs MNPEBPALlCHUs M MYTH WHTEHCU(UKAUH IS Pa3InYHbIX
oOracTel MpoTeKaHus Ipolecca.

['eteporeHHslii XuMUYeckuil mporecc "ra3 (KUIKOCTh) - XKUAKOCTH'. OOOCHOBaHUE,
MOCTPOCHHE M aHaIW3 MaTemaruyeckoil Moxaenu. Habmronaemass cKopocTh NpeBpalleHUus M
oOnactu nporekanus mporecca. [lytn nHTeHCcupuKaum JUist pa3IndHbIX PeXUMOB Mpoliecca.

Karanutnueckuii mpouecc. Omnpeznenenue, kiaccuukanusi, npumepsl. | eTeporeHHblil
KaTaJu3 Ha TBepJoM Kartanuzarope. OOOCHOBaHHE, NMOCTPOCHUE M AHAINW3 MaTeMaTU4eCKOH
MOJIeJIM Ha KaTAJIWTUYECKOW MOBEPXHOCTH U B MOPHUCTOM 3epHE Karanuzatopa. HaOmronaemas
CKOpOCTh TpeBpalleHus U o0jnacTu mpoTekaHus mnpouecca. CTeneHb HCHOIb30BAHUSL
BHYTpEHHEH moBepxHOCTH. [TyTH HHTeHCHpHUKAINN KaTATUTHYECKUX TPOIIECCOB.

2.3. XMMHUYECKUE PEAKTOPBI.

OnpeneneHre M Ha3HAaYeHHE XHUMHUYECKOTO peakTopa. PeakTopsl B XMMHUYECKUX U
HEXUMHUUYECKUX OTpacisX NpOMBIIIIEHHOCTH. OO030p THUIIOB XHMHYECKHX PpEaKTOpPOB, HX
CTPYKTYpHBIE JJIEMEHTHl (peaklMOHHasi 30Ha, YCTPOMCTBa BBOAA M BBIBOJA, CMEIICHUS,
pas3zieleHuss U pacupezieNieHus] MOTOKOB, TEMJI000OMEHHbIE 3JEMEHThI), OCHOBHBIE MPOIECCHl U
SBJICHUS B HUX.

Cucremaru3zausi IpolecCOB B XMMHUYECKOM PEAKTOpEe MO MacumTady MX MpOTEKaHUS:
XUMHUYECKasl peaklus, XUMHYECKHMH Tpolecc B JIIEMEHTApHOM o00beMe, IMpoLecchl B
PEAKLIMOHHOM 3JIEMEHTE U B PEAKTOPE B IIEJIOM, - UX B3aUMOCBS3b U HEpapXUUecKas CTPYyKTypa
MaTeMaTHU4ecKoll MoJenu mpouecca B peaktope. [Ipumepsl mpoiieccoB B pa3iMyHBIX BUAAX



XUMHYECKHX PEaKTOPOB.

Knaccugukarus nmporeccoB B peakTopax 1Mo pa3IudHbIM MPU3HAKAM - BUJ XUMHUYECKOTO
mpolrecca, OpraHu3alis IMOTOKOB pPEAareHTOB (CXeMa [BIKEHHUS PEreHTOB Yepe3 PeakTop,
CTPYKTYpa IMOTOKOB B PEaKIIMOHHOW 30HE), OPraHU3allHsl TeIIOBBIX MOTOKOB (TEIUIOBOM PEXUM,
cxeMma Terioo0MeHa), CTAaIlHOHAPHOCTh MpoLiecca.

OO0ocHOBaHME W TIOCTPOCHHE MaTEMaTHYECKOW MOJIENM Tpolecca B peakTopax
Pa3IMYHOTO TUNA KaK CHCTEMbl ypaBHEHWH MaTepHaIbHOTO W TEIUIOBOTO 0OAaHCOB Ha OCHOBE
JAHHBIX O CTPYKType IOTOKA, XMMHYECKHUX TPEBPAIICHUAX, SBICHHUIX IIepeHOca TeIla M
BeIIeCTBa MU HUX B3aHMOHCﬁCTBHH. CI/ICTeMaTI/I3aL[I/I$I u KJ'IaCCI/I(bI/IKaLII/ISI MaTEMaTUYCCKUX
MOJIEJICH MPOIIECCOB B PEaKTOpax.

H3oTepMuyeckue MpOIEcChl B XMMHYECKOM peakTope. BiusiHHE CTPYKTyphl MOTOKA
(upeampHOE CMCIICHWE W BBITECHEHHE), CTAalMOHAPHOCTH Tmporiecca (MPOTOYHBIA U
MIEPUOANYECKHIA), TAPAMETPOB U YCIIOBUI MPOTEKaHMsI Mpolecca (TemrepaTypa, KOHIICHTpaIus,
JaBJIeHUE, 00BEM PEAKIIMOHHOW 30HBI, BpEMs), BUa XUMHUECKOW PEeaKInu (MPOCTasi U CIOXKHAS,
oOparumasi U HeoOpaTtumasi) W €€ HapaMeTpoB Ha MPOQHUIM KOHIICHTPAIMA W IOKa3aTeln
nporecca B peakrope (CTENeHb MPEBPAIICHUs, BBIXOJ MPOJYKTa, CEIIEKTUBHOCThH IPOIECCa).
OcHoBBl pacyera mporecca B peakrope. ComocrtaBieHne 3(P(GEKTHBHOCTH IPOIECCOB B
pEaKToOpax, OMUCHIBAEMBIX MOCIISIMHU HICATLHOTO CMEIICHUS U BBITCCHCHUSI.

HCH3OT€pMquCKH€ nmpouecCcol B XHWMMHYCCKHUX PCaAKTOpax. OpFaHI/I3aHI/I$I TCIIJIOBBIX
MIOTOKOB M PEKUMOB B XUMHUECKUX peakTopax. PacnpeseneHue TemnepaTypbl, KOHIEHTPAIUN U
CTCIICHU IMPEBpAlICHHA B PCAKTOPC B PCKUMAX HACAIBHOI0O CMCHICHHMA U BBITCCHCHUA,
aanabaTuyeckoM U ¢ TermiooOMeHoM. CBs3b TemmepaTypbl M CTENEHU MpPEBpallleHUs B
angnabarnyeckoM mporecce. ComocraBieHHE € HM30TEPMUYECKHM peXuMoM. Yucimo u
YCTOMYUBOCTh CTAIIMOHAPHBIX PEKUMOB B PEAKTOPaX MACATBHOTO CMEIICHUS.

2.4. IIpoMblIIIEHHBIE XUMUUECKHUE PEAKTOPBHI.

Ha KOHKpeTHBIX IpHUMepax MPEeIMETHO PAacCMAaTPUBAIOTCS NPOMBIIIJICHHBIE PEaKTOPhI
JUISL IPOBEJICHUS TPOLIECCOB TOMOTEHHBIX, TETEPOreHHBIX U KaTAJIUTHUECKUX - TUIIBI PEAaKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTUKU U OCOOEHHOCTHU PeXHUMa, 00JIaCTH UCTIOIb30BaHUS.

MO)IyJ'Ib 3.XI/IMI/I‘ICCKOC IMPOU3BOJACTBO, KAK XHMHUKO-TEXHOJOIHYE€CKasA CUCTEMA
(XTC).

3.1. CTpykTypa u onucaHue XMMHUKO-TEXHOJIOTHYeCKOH CHCTEMBI.

XUMHYECKOe TPOU3BOJCTBO Kak XHUMHUKO-TexHonornueckas cucrema (XTC). Ilonstue
cucteMbl U XTC. CocraB XTC: »aeMeHTB, CBSI3H, HOOACHCTEMEL. OiaemMeHTHl XTC,
KJIaccu(UKaIKs 0 BHY MPOIIECCOB M Ha3HaueHuto. TexHonorunueckue cBsizu meMeHToB XTC
(morokm). IlocnemoBarenbHas, MmapajuielibHas, pa3BETBICHHAs, IOCJIEI0BATEILHO-00BOIHAS
(Gaitnac), oOpaTHast (peHKII) TEXHOIOTHYECKHE CBs3H. VX cXeMbl M Ha3HAYEHUE.

Onucanne XTC. Buasr mogeneit XTC - onucatenbHbie U Tpaduueckue. OnucarenbHbIe
MOJIETM - XUMHYecKas CXeMa M MaTeMaTudeckas Mojenb. [ padudeckue Moaenu -
(GyHKIIMOHATbHAS, TEXHOJOTHUYECKas, CTPYKTypHas W Jpyrue (CHelHalbHBIE) CXEMEI.
Hasnauenue, npumMeHeHNE U B3aMMOCBS3b MOJIEIICH.

3.2. Anamu3 XTC.

ITonsitue, 3amaun u pesynbrarel aHanu3a XTC - cocrosaue XTC, mMatepuanbHbeldi U
TEIUIOBOM OaylaHChl, MOKa3aTeu XUMUYECKOTO MPOU3BO/ICTBA.

CpoiictBa XTC Kkak cHCTEMBI: B3aUMOCBSI3aHHOCTb PEXHMOB 3JIEMEHTOB, pa3jndue
ONTUMAJIBHOCTH JJEMEHTAa OJWHOYHOTO M B CHCTEME, YCTOMYMBOCTH M CYIIECTBOBAaHUE
CTallMOHAPHBIX PEKUMOB U .

MartepuanbHblii ¥ TeTI0BON OanaHChl. MeTouKa CoCTaBiIeHHs U pacueTa MaTepuaibHbIX
u TteroBbix OanmancoB XTC u ee moxcucreM. OcoOeHHOCTH pacueTa OalaHCOB B CXeMax C
perukiaoM. @opMbl IpeCTaBlIeHUs OalaHCOB (TaONUIIbI, TUAarpaMMBI U Jp.).



MarepuanpHblii  OamaHc Ui MAacCOOOMEHHBIX W PEAKIMOHHBIX  JJIEMEHTOB.
Hcrnonp30BaHME CTEXHOMETPHYECKHX, TEPMOJAMHAMHYECKUX H MeX(a3HbIX 0OaJaHCOBBIX
cooTHomieHUH. CTEXMOMETPUYECKUE COOTHOIIEHUS M WX pa3HoBUAHOCTH. CTeneHb
HCITOJIb30BaHUS CHIPHEBBIX PECYPCOB.

OHTaNBNUIHBIN, SHEPTeTUYECKUH (110 MMOJIHOW YHEPTUU) U IKCEPreTUYecKuil OaJaHchl U
KIIJI. Ix conocTraBieHue 1 ncnoiab3oBanue B ananuse X1TC.

3.3. Cunre3 XTC. Ilousitue u 3agayu cuHte3a (mocrpoenusi) XTC. OcHOBHBbIE 3TANbI
pazpaborku XTC. Posb MaTeMaTH4YeCKUX U IBPUCTHYECKUX METOHA0B.

OcHoBHble KOHIenuuu npu cuHTese XTC: MOIHOE WCHOJIB30BAHUE CBHIPHEBBIX U
SHEPreTUYEeCKUX PEeCypcoB, MUHMMM3AIIMS OTXO0JI0B, ONITUMAaJIbHOE MCIIOIb30BAHKE aMapaTyphl.
Hx conepxanue u crmocoObl peanu3anui. KoMOMHMpOBaHHBIE MPOU3BOJICTBA, COBMEIICHHBIC
MPOLECChl, BTOPUYHBIE DHEPreTHUECKUE PECYpPChl, OSHEPrOTEXHOJOTMYECKHUE CHCTEMBI,
nepectpanBaemble X TC, 3aMKHYTbIe, MAJIOOTXOAHbIE TPOU3BOACTBA - MX MOHATHUS, OCOOCHHOCTH
U IIpUMEHEHHUE.

OpHOpOIHBIE TEXHOJOTHMYECKHE CXEMBI: CHUCTEMa pEKyIepaTHBHOTO TEIUIOOOMEHa,
CUCTEeMa pa3JIeIeHUss MHOTOKOMIIOHEHTHOM cMecH, CUCTeMa peakTopoB. OCHOBBI TOCTPOCHUS UX
ONTUMAJIBbHOU CTPYKTYPBI

Monay.as 4. [IpoMbllJIeHHbIEe XUMHYECKHE IPOU3BOJACTBA.

XHMMHYECKHE NPOU3BOJCTBA PACCMATPUBAIOTCS IPEIMETHO KaK pealn3alys U3y4eHHBIX
TCOPCTUUICCKHUX OCHOB XUMHUKO-TCXHOJIIOTMYCCKHUX IMPOUCCCOB U XTC, KOHHGHHI/II71 MMOCTPOCHUA
BbIcOKO3((pekTnBHOM XTC. OCHOBHOM aKLIEHT jaenaercs Ha (U3MKO-XMMHUYECKHE OCHOBBI
KOHLCIIIHUKU IMOCTPOCHUA TEXHOJOTHYECKOM CXEMBI MIpoOnU3BOACTBA HU €ro IMOJCHCTCM.
ITponsBoacTBo cepHoM kucioTsl. IIpon3BoacTBo ammuaka. IIpon3BOACTBO a30THOM KUCIOTHI
IIpou3BoACTBO cTHpOIIA.

Mopayas 5. CoBpeMeHHbIe TEHAEHIIMH B PA3BUTHH XUMHYeCKOii TEXHOJIOTHH.

Teky1ee cocTOSTHUE XUMUUYECKOW MTPOMBIIIUICHHOCTH B MUPE U TCHJICHIIUU €€ Pa3BUTHS.
[TepcriekTHBHBIE UCTOYHUKH CBHIPBS U dHeprun. Kinactepusanus XuMU4ecKor MPOMBIIIITICHHOCTH.
CoBmerieHHbie mporecchl. ['MOkue M mepecTpamBaeMble TEXHOJOTHYeckue cxembl. HoBbie
XUMHUKO-TEXHOJOTUYECKHE MPOIIECCHl U CIIOCOOBI OMyYeHUs MPOAYKTOB. HaHOTeXHOMOTHS.

5. O0bem y4eOHON AUCHUTIIMHBI

. B 3aueTHEBIX B akanem.
Buabl yueOHol padoThI
€IMHULIAX qacax
OO0mas TpyA0eMKOCTh JMCHUIIJIUHBI 110 Y4eOHOMY 7 252
ILUIAHY
AyIuTOpHBbIE 3aHATHS: 2,22 80
Jlexruu (JIek) 0,89 32
Cemunapckue 3ausatus (Cem) 0,89 32
JlabopaTopnsbie 3ansatust (J1ab) 0,44 16
CamocrositesbHas padora (CP): 3,78 136
Buja KoHTpoOJIsI: JK3aMeH 1,00 36




AHHOTanuA padoyeil NporpaMMspl JUCHHILIMHBI «CHCTEMBbI YyIPpaBJIeHUs] XUMHKO-
TexHoJornyeckumu npoueccamu» (b1.618)

1. Heap AMCHUIUIMHBI — HAyYUTh CTYACHTOB TEOPETUYCCKUM 3HAHUSAM B OOJACTH
aHalM3a M CHUHTE3a CHCTeMa aBTOMATUYECKOTO pEeryjIHpOBaHUS, CIIOCOOHBIX TI'PAaMOTHO
HCIIOJIb30BAaTh COBPEMEHHBIE METOJIbI U CPEJICTBA aBTOMATU3ALMH XHUMHKO-TEXHOJIOTUYECKHX
MPOLIECCOB.

2. B pe3yabTrarTe nu3ydyeHus JUCHUILIMHBI 0aKaJIaABP J0JIKEH:

oBJaJeTh ciaeayomumu odmenpodeccuonanbubiMu (OIIK) komnereHuusamMu:

— CIIOCOOHOCTBIO HCIOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIIINH B
npoecCHOHANBHOM  JEATEeIbHOCTH, MPUMEHSITh METOJbl MaTeMaTUYecKOoro aHajiu3a |
MO/JICITMPOBAHHUS, TCOPETUICCKOTO M IKCIIEpUMEHTaIbHOTO HccinenoBanus (OITK-2);

3HATh:

— OCHOBHBIC TIIOHATHS H  OMNpEHEICHUss B  O0JACTH  YIPABJICHUS  XUMHKO-
TEXHOJIOTHYCCKHMH MTPOIIECCaMU;

— MaTeMaTHYeCKOE ONHMCAHUE DJIEMEHTOB CHCTEM aBTOMATHUYECKOTO PEryJIMPOBaHUS
(CAP) Bo BpeMEeHHOIi 1 4YaCTOTHBIX 00JIACTSIX;

MeToll mpeoOpasoBanus Jlammaca W TOHSATHE MEPEAATOYHOW (GYHKIUH JIEMEHTOB
CAP;
—  THUIIOBBIC 3aKOHBI PErYJIMPOBAHUSI M METOIbI pacueTa mapamMeTpoB HacTpoek CAP;

METO/BI pacueTa OJTHOKOHTYPHBIX KacKaJHbIX U KOMOMHNpoBaHHBIX CAP;
— CTPYKTYpPbI CUCTEM YNPaBJICHUS TUIOBBIMU TEINIOOOMEHHBIMU, MACCOOOMEHHBIMU U
PEaKTOPHBIMU IIPOLECCAMU.

yMeThb:

— TIPOU3BOJAUTH JIMHEAPU3ALMIO AHAIUTUYECKMMM M YHMCIEHHBIMH  METOJaMU
HenuHeHbIX X TII;

— NIPOU3BOJUTH ANNpPOKCHUMAIMIO KPUBBIX Pa3rOHA U pacyeT MepelaTOYHbIX (YHKIUH
00BEKTa yIpaBlIeHHS;

—  OCYIIECTBIIATH Npeodpa3zoBanue Jlamnaca;

— OCYUIECTBJIATh pacyeT BPEMEHHBIX W YaCTOTHBIX XapaKTEPUCTHUK DJIEMEHTApHBIX
3BeHbeB CAP 1 pa3nuyHbIX 3aKOHOB pEryJIUpPOBaHUS;

— OCYUIECTBJIATh CHHTE3 M aHaJIU3 OJHOKOHTYPHBIX, KACKaIHBIX 1 KOMOMHHUPOBAHHBIX
CY XTII;

— pa3pabareiBaTh CHCTEMBl YIPABJICHUS THUIIOBBIMH XHMHUKO-TEXHOJIOIMYECKHUMHU
poLeccami;

BJIA/IETh:

— HaBBIKaMU CTPYKTypHOro u napamerpudeckoro cunreza CY XTIl Bo BpemeHHOU u
YaCTOTHOM 00J1acTaX;

— HaBBIKAMU pacueTa MepeJaTo4yHbIX (QYHKIMNA OO0BEKTa IO 3KCIEePUMEHTAIbHBIM
JTAHHBIM (KPUBBIM pa3roHa);

— HaBblkamu ontumm3anuu pabotsel CY XTII;



— HaBbIKaMH MPOCKTUPOBAHUA CHUCTEM YIIPpaBJICHUA THUIIOBBIMH XUMHUKO-
TEXHOJIOTHYCCKUMHU ITPOLECCaAaMU.

3. Kpartkoe cogep:xaHue TUCHUILIUHBI:
BBenenue. Llenu u 3amaum kypca. Kparkuii UCTOpHUYECKHN OYEPK CO3JAHUSI CUCTEM
ABTOMAaTUYECKOT'O PETYIUPOBAHUS.

Monayap 1. OcHOBHBIE TOHATHS M ONpEACTCHHS B O0JAcCTH YIpaBICHUS XUMHKO-
TE€XHOJIOTMYECKUMH ITPOLIECCaMU

OcHOBHBIE  TEPMUHBI U  OIpPEHEICHMsS. XUMHUKO-TEXHOJIIOTMYECKHMH  IpoILecC.
Perynupyemass mnepeMeHHas. VYmpasisfoomue M Bo3Mywaromue Boszaencteua.  Cucrema
aBToMatuyeckoro peryiaupoBanus (CAP). biok-cxema CAP.

Hepapxuueckass CTpyKTypa CHUCTEM YIPABICHHUS XUMHYECKUMU IPEANPUATHIMMU.
Hepapxuueckas CTPYKTypa XUMHUYECKMX mpeanpusituil. CTpykTypa HHTETPUPOBAHHBIX
ABTOMATHU3UPOBAHHBIX CUCTEM YIIPABJIECHUS XUMUYECKUMU NpeaupusTuaMu. OCHOBHBIE TOHATHS
o cuctemax aBromaruueckoro perynuposanust X TII. brnok-cxema CY XTII.

Knaccudpukanus cucrem ymparnenus XTII. [lo Buay mareMaTndecKoro OIMMCAHUS:
nuHelnble 1 HenmHelHbple CY XTIIL [1o npuHnuy peryjinpoBaHus: pa3OMKHYTbIE, 3aMKHYTBIE,
KOMOMHUpOBaHHble U ajanTuBHble. [lo QyHKIMOHAIBHOMY Ha3HAUCHHIO: CTAOMIIM3HPYIOIIKE,
ciegaue W nporpaMMsbsle.  [lo  4uMcily KOHTYpOB  yHpaBi€HUS: OJHOKOHTYpPHBIE U
MHOTOKOHTypHbIE. [lo umciy ympaBisieMblX INEPEMEHHBIX M YINPABJISAIOLIMX BO3JACHCTBUIL:
OJIHOCBSI3HBIE 1 MHOTOCBSI3HBIE.

KagecTBo, OBICTPOACHCTBIE U YCTOHYMBOCTH CUCTEM aBTOMATHYECKOTO PEryINpOBAHHS
(CAP). OcHOBHBIE MTOKa3aTENIN YCTOWYUBOCTH, ObICTpoaeiicTBus U kauecTBa CY XTIIL

Orane! agamnza v cuare3a CAP. ITociaenosarensuocTu dtanos cuare3a CY XTII: ananus
XTIl kak oObeKkTa ympaBieHHs (BBIIBICHHE YIPABISEMbIX MEPEMEHHBIX, YIPABISIOMINX U
BO3MYIIAONUX Bo3JeHCcTBUM), cuHTe3 cTpyKTyphl CY XTII u BeIOOp 3aKOHa PEryIMpoOBaHUS.
Pacuer onTuUManbHBIX IapaMETPOB HACTPOEK PEryJIATOPOB U IPOBEACHUE HUMHUTALMOHHOTO
moaenupoBanust CAP. Beibop TexHnueckux cpeacts peanusanuu CAP u ee BHepeHue.

Mopayas 2. JluHeilHble CHUCTEMBI aBTOMAaTHYECKOrOo peryiaupoBaHusi. (OCHOBBI
MaTE€MaTU4YeCKOr0 ONUCAHNUS

Cratuyecknue W JUMHAMUYECKHE XapakTepucTuku osiemMeHToB CAP. JluneiiHble u
HEJIMHEHbIe cTathndeckue Xxapaktepuctuku XTII. Metonpl nuHeapu3aluu: aHATUTHUYECKUE U
yuciaeHHble. J[nHammueckue xapakrepucTuku 3i1eMeHToB CAP. Ilepexongnsle mporecchl B
JUHENHHBIX cucteMax. CHcTeMbl, onuchiBaeMble U depeHInalbHBIMU YPaBHEHUSIMUA TIEPBOTO,
BTOPOT0 U 00Jiee BHICOKUX MOPSIKOB.

Tunosbie 3BeHbss CAP. BpemeHHBIE XapaKTEpUCTUKHM 3JIEMEHTapHbIX 3BeHbEB CAP.
BpemenHnble XapaKTEPUCTUKH YCHJIMTEIIBHOT O, MHTErPUPYIOLIETO, MJICATBHOTO
I depeHIMPYIOMIero, HHEPUUOHHOTO 3BEHBEB IIEPBOIO M BTOPOrO  MOPSAKOB U
K0JIe0aTeNbHOT O 3BEHA.

[IpeoOpaszoBanue Jlammaca. IlepenaTtounbie ¢GyHKIUM 3yeMeHTapHbIX 3BeHbeB CAP.
[IpumeHeHre OmnepalMoOHHOTO HCYUCIEHUS [ pemeHus auddepeHInanbHbIX YpaBHEHUH.
[TpeoGpaszoBanue Jlamnaca. OcHOBHBIE CBOIcTBa opuruHana. Pacder mepenaTo4HbIX (YHKUIUH
aJIeMEHTapHbIX 3BeHbeB CAP: ycunauTenbHOe 3BEHO, WHTETPUPYIOLIEE 3BEHO, HICAIBHOE
g depeHImpyroliee 3BeH0, UHEPLIMOHHOE 3BEHO MEPBOT0 MOPSIIKA.



YacToTHBIE XapaKTEPUCTUKU dJIeMEHTapHbIX 3BeHbeB CAP. Meroa 4acTOTHBIX
XapaKTEePUCTHK. AMIUIMTYIHO-YaCTOTHbIE M ()a304aCTOTHBIE XapaKTEPUCTUKU JIMHEHHBIX
cucteM. BelecTBeHHbIE W MHHMMBIE YaCTOTHBIE XapaKTEpPUCTUKU. Pacder YacTOTHBIX
XapaKTEpUCTHUK AJIEMEHTaPHbBIX 3BEHbEB! YCUIIUTEIILHOTO UHTETPUPYIOLIETO,
TudepeHIMPYIONIeT0, HTHEPIMOHHOTO 3BEHHEB NIEPBOTO U BTOPOTO MOPSAKOB U 3BEHA YUCTOTO
3aras/bIBaHusl.

Tunosble 3aKOHBI PETyINpPOBaHUs. BpeMEHHbBIE U YaCTOTHBIE XapaKTEPUCTUKH 3aKOHOB
perynupoBanusi. Bpemennsie u yactotHbie xapakrtepuctuku 11, U, TIW, I1J] u I1TN/]-3akoHOB
PETyJINPOBAHHUS.

Mopnyasb 3. AHamu3 pa6oTsl 0AHOKOHTYpHOIT CAP

VYcroitunBocts CAP. Kpurepun ycroitunBoctu. Ilepenarounsie  QyHKIUU
Pa3OMKHYTOH M 3aMKHYTO# oqHOKOHTYpHOU CAP. IlpeoOpazoBaHue CTPYKTYPHBIX OJIOK-CXEM.
Curnanbable rpadbl. AnreOpandeckre U YaCTOTHBIE KPUTEPUH yCToiunBoCTH TnHEHHBIX CAP.

Pacuyer mapamerpoB Hactpoek CAP. IIpsimble M KOCBEHHBIE METOIBI pacdera
napamerpoB HacTpoek CAP. Pacuer onrtumanbHbIx napamerpoB Hactpoek IIM-perynstopa c
IIOMOUIbIO YACTOTHBIX XapaKTEPUCTHK.

Mopyas 4. Meroasl NOBBINICHHSI Ka4decTBa  PeryJHpPOBAHHA  XHMHKO-
TeXHOJIOTHYeCKHUX MPOLecCoB

Kackannble cucrteMbl aBTOMaTHYECKOro peryiaunpoBaHus. CTpyKTypHas cxema
kackagabeix CAP. Pacuer mepenarounbix (pyHKIMI SKBUBAJICHTHBIX OOBEKTOB PETYIMPOBAHUS
JUISL OCHOBHOI'O M BCIIOMOTI'aTEJIbHBIX PErYJISITOPOB.

KoMOuHMpoBaHHbIE CHUCTEMBI aBTOMATHYECKOIO PEryJUpOBaHUSA. Y CIIOBHE
a0COJIIOTHOW HMHBAPHMAHTHOCTH PETYIMPYEMOM NEpEeMEHHOH OTHOCHUTEIBHO BO3MYIIAIOLIETO
Bo3zaelcTBUA. Pacuer mnepenarodyHoil (QyHKIMH YCTpOWCTBAa BBOAA IO BO3MYILAKOIEMY
BO3JICUCTBHUIO.

AJnanTuBHBIE CUCTEMBI aBTOMATHUYECKOTO PETYJINPOBAHHUS.
Knaccugukanus agantuBabsix CY XTII. IlonckoBble 1 6€CIIOMCKOBBIE CaMOHACTPAUBAIOIIIUECS
cuctemsl. Vcnonb3oBaHue 3TaloHHBIX Mojenel B agantuBHbx CY XTIIL.

Moayas 5. Cucrembl aBTOMaTHYECKOI'O PEryJIMpOBaHUS TUIIOBBIX XUMHUKO-

TE€XHOJIOTHYECKHX IPOLIECCOB

CAP TennooOMeHHbIX mporeccoB. CTPYKTYpbl M OIOK-CXEMBbI OJTHOKOHTYPHBIX,
KOMOWMHUPOBAHHBIX, KACKaJHBIX 1 MHOTOCBA3HBIX CAP TennooOMeHHBIX MTPOIECCOB.

CAP maccooObMeHHBIX mporieccoB. CTPYKTYphl U OJOK-CXEMbI OJTHOKOHTYPHBIX,
KOMOMHHMPOBAHHBIX, KACKaJAHBIX U MHOTOCBSI3HBIX CAP MaccooOMEHHBIX MPOIECCOB.

CAP peakropubix mporueccoB. CTpyKTypel U OJIOK-CXEMbl OJIHOKOHTYPHBIX,
KOMOWHHUPOBAHHBIX, KACKAHBIX U MHOTOCBSI3HBIX CAP peakTopHBIX IIPOIIECCOB.



4. O0beM y4eOHOI TUCHMIIIIHHbI

B 3aueTHEBIX B akanem.
Bunsr yae6HoI paboTh €IUHUIAX Jacax
O0mas Tpy10eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHy 4 144
AyaUTOpPHBIE 3aHATHS: 1,3 48
Jlexumu (Jlek) 0,9 32
Jlaboparopubie pabotsl (JIP) 0,4 16
CamocrositesabHas padora (CP): 2,7 96
CamMocTosATeIbHOE H3YUYCHHE PA3/ICTIOB JUCIIUILUIMHBI 2,7 96
Buja koHTpoJIsi: 3a4eT / IK3aMeH - 3auer ¢
OllEeHKOM

4.4.2. JUCHUNIMHBI BADHATHBHON YacTH (BAPHATHBHAS YaCTh)

AHHOTaUHs padoyeil MPOrpaMMbl JUCHUIIAHBI «OCHOBBI DKOHOMHKH H YIPABJIEHHS
npousBoacreom» (61.B.O/1.1)

1. Heab AMCHUILUIMHBI - SBISETCS IMOJIYYCHHE CHUCTEMbI 3HAHHW 00 YKOHOMHUYECKUX
3aKOHOMEPHOCTSIX  (DYHKIIMOHUPOBAHUS  IMPOMBINIICHHOTO  IMPOW3BOJICTBA B  CHCTEME
HAI[MOHAJLHOW SKOHOMHKH, OOyYeHHE HKOHOMHUYECKOMY MBIIIICHUI0 W HCIIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHUHU B PAKTUYECKOU JISATEIBHOCTH.

3agaun AUCHUNJIMHBI:

- IpUOOpETEHUE CTYJICHTAMH TEOPETHYCCKMX 3HAHWW 10 3KOHOMHUKE TMPEANPHITUS H
MPAKTUYECKOTO HCIOIb30BAaHUS WX B YIPABICHHUH XUMHUYECKUM MPOU3BOICTBOM; MOTyYeHHUE
MPUKIAJHBIX 3HAHUA B 00JacTU pa3BUTHUA (OPM U METOJIOB HKOHOMUYECKOTO YIPABICHHUS
OPEINpUITHEM B YCIOBUSX PHIHOYHOM DKOHOMHUKHU; OBNAJCHHE CTYIEHTaAMH OCHOBHBIMHU
METOJIJaMU pEIIEHUsI 3a/ad yMNpaBiIeHHUs MPOU3BOJACTBOM, B TOM YHCIE€ Ha MPEANPUATHIX
XUMHUYECKON TPOMBIIUICHHOCTH; MOJIYYeHNE 3HAHUH KOHKPETHBIX TPUEMOB 10 O0ECIICUCHUIO U
MOBBINICHUIO  3(PPEKTUBHOCTH  yNPABICHUSCKONH  JICATEIHHOCTH  KOMITAHWM,  BKIIOYAs
XUMHUYECKYIO TTPOMBIIIIIICHHOCTb.

2. B pe3yabTare H3y4yeHus IUCHHUIIMHBI 0aKaIaBpP 0JKeH:

OO6nanath cAeAyIOIIMMH KOMIIETEHIIUSIMU:

Oouiekynomyprvimu.

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

B pe3ynbrare u3yueHus: AUCUUILTHHBI CTYJIEHT TOJDKEH

3HATh:

— OCHOBBI 2dKOHOMHUKH B Pa3IMYHBIX cepax KU3HEACATECITHHOCTH;

— HOPMATHBHEBIE MPABOBBIC aKTHI, PETIIAMECHTHPYIOIIHNE IEATSIIEHOCTD MPEAPUATHS;

— METOJbI pa3pabOTKH OMEPATUBHBIX U MPOU3BOJICTBEHHBIX IAHOB;

— METOJBI U CIIOCOOBI OTIATHI TPYAQ;

yMeThb:

— COCTaBJIATH 3asBKH HA 000PYIOBaHHE;

— COCTaBJIATH OTYETHI 11O BBIITOJIHEHUIO TEXHUYECKUX SaﬂaHHﬁ;



— COCTaBJISITh TEXHUYECKYIO JTOKYMEHTAIHIO;

— OpraHu30BaTh pabOTy KOJUIEKTHBA B YCIOBHUSX JCHCTBYIOIIETO MPOU3BOJICTBA;

— TOTOBUTH HMCXOJHBIC JTaHHBIC IJI1 BbIOOpa MU OOOCHOBAaHMS HAYYHO-TEXHUUYECKHX H
OpraHU3aIlMOHHBIX PEIICHUN HA OCHOBE SKOHOMHUUYECKOI'O aHAJN3a;

— pa3pabaTrbIBaTh OIEpPaTUBHBIC IIaHBI PA0OT TMEPBUYHBIX TMPOU3BOJICTBEHHBIX
Mopa3/IeICHUN;

BJIAJETh:

— METOJlaMH M MHCTPYMEHTAaMH TIPOBEICHUS HDKOHOMHYECKOTO aHalu3a 3aTpar |
PE3yIBTATOB EATEILHOCTH MTPOU3BOCTBEHHBIX MMOPA3CIICHHIH;

— HHCTPYMEHTAMHU IUIAHUPOBAHUS W BBIMOJHEHUS MEPONPHUATHH 110 TMPOU3BOICTBY
IPOIYKLHH;

— OCHOBaMH SKOHOMHYECKUX 3HAHUH B pa3MUYHBIX c(hepax KUZHEACITSILHOCTH.

3. KpaTkoe coaep:xkaHue JuCHUILINHBI

Moay.as 1. Beenenne. OCHOBBI PHIHOYHOM 3KOHOMUKH

1.1 Dkonomuueckue nompednocmu, 6aaza u pecypcvl. IKOHOMUYECKUE CUCIEMbL U UX
cyugnocmsp. OOIIECTBEHHOE MPOU3BOACTBO U IKOHOMUYECKUE OTHOIIEHUs. [Ipon3BoacTBeHHbIE
BO3MOKHOCTH 0OIIIECTBAa M IKOHOMHYECKHUH BhIOOp. KpuBasi mpon3BOACTBEHHBIX BO3MOKHOCTEH.
3aKkoH yOBIBAIOIICH MpPENETbHON TMOJIE3HOCTUM. THIBI M MOJAENH SKOHOMHUYECKHX CHUCTEM.
DJIeMEHT SKOHOMUYECKON cHucTeMbl. TpaauiinoHHas s3KoHOMUYeckast cuctema. CoOCTBEHHOCTH:
dbopMbI U TyTH UX TTpeoOpa3OBaHMUs.

1.2 Pvinounsiit mexanuszm cnpoca u npeonoyxcenusn. Coeepuiennan u Heco8epuieHHAs
KouKypenyuu. ToBapHbI (pHIHOYHBINA) THUI OOIIECTBEHHOTO Mpou3BoAcTBa. CyIIHOCTh U
YCIIOBUSI BOSHUKHOBEHHUS PhIHKA. BUbI pIHKOB U UX cTpyKTypa. OyHKIMU priHKa. ToBap u ero
cBoiicTBa. Cripoc ¥ mpejioxkeHrue Ha pblHKe. [[oHATHE «3]1aCTUYHOCTBY. DIIaCTUYHOCTh Cpoca
U TpeNIoXKeHus, ToueyHas U aAyroBass. CoBeplIeHHass U HECOBEPIICHHAas KOHKYPEHLHH.
Mounononusa. Makcumu3zanus npuObTd MOHONOIUCTOM. OJIUTONONHS.

1.3  Ilonamue HaAUUOHANLHOU IKOHOMUKU, OCHOBHBIE MAKPOIKOHOMUYECKUE
nokazamenu. ITIOHSATHUS COBOKYIHOTO CHOPOCa W COBOKYITHOTO TPEIJIOKEHUs, (HaKTOpPHI,
BIUAIONINE Ha UX u3MeHeHusa. [lorpebneHus u cOepexeHus. DKOHOMHUYECKUN KPyrooOopoT.
[TpousBoacTBO, 0OMeH U pacmupenenenue. [loTpedienue, coepexeHre, HHBECTUIIMA TOBAPOB U
YCIIYT.

1.4 @unancosas cucmema u Qunancoeans noarumuka oouyecmea. 1'ocynapCTBEHHBIN
OIOKeT M TOCyAapCTBEHHBIN nonr. Hajmoru u Hajmorosast cucrema.

Moayanb 2. JkoOHOMHYECKHEe OCHOBBI YIIPaBJIeHUsI POU3BOCTBOM

2.1 Ilpeonpusamue Kak cydveKkm polHOYHO20 X03AUCMEA. DKOHOMHYECKHE 3aKOHBI U
OCOOEGHHOCTM WX TIPOSIBICHHS Ha mpeanpusTud. Poiap  coenmuanucra  XUMHYECKOH
MPOMBINIUICHHOCTH. [Ipeanpusitue B cHCTEeME pPBIHOYHOW SKOHOMHUKH. l[Ipenmpusarue — Kak
CyOBeKT ©  OOBEKT TMPEANPUHUMATENHCKONH  JIEATENBHOCTH. 3aKoHoAaTeldbHas  0asza
NpEeANPUHUMATENIbCKON  IeITeNbHOCTU. HopMaTUBHO-TIPABOBBIE AaKThI, PErVIAMEHTHPYIOLIUE
NEeSATeNbHOCTh Tpeanpuiatus. OpraHu3aloHHO-TIPaBOBbIE  (GOPMBI  MPEAMPUHUMATENBCKON
JESTENIbHOCTH U KPUTEPUH WX BbIOOpa. DOpMBI COOCTBEHHOCTH. BHEIIHSAS U BHYTPEHHSS Cpelia
PEATPUSITHS.

2.2 Mamepuanvno-mexnuueckas 6asza npouzsoocmea. CripbeBasi W TOIUIUBHO-
sHEpreTuueckass 0a3a XWMHUYECKMX TPOW3BOACTB. [Ipom3BojacTBeHHass Tmporpamma u



MIPOM3BOJICTBEHHAs] MOIIIHOCTD MpeAnpuaTus. KauecTBo 1 KOHKYpEeHTOCIIOCOOHOCTh MPOAYKIIUU.
OKoHOMHYEeCKoe OOOCHOBaHME BBIOOpa ChIp W TOmMBa. PecypcocOepexeHue.
ATbTEepHAaTUBHBIE HCTOYHUK ChIpbs U 3Hepruu. OpraHu3anus CKiIaJCcKoro Xo3sicraa.

2.3 Mamepuanvno-mexuuueckue pecypcul npeonpuamus. OcHoOBHbIE
IIPOM3BOJICTBEHHbIE (DOHABI XMMUYECKUX NPEANPHUATHIA: MOHIATHE, KIacCU(PUKAIUS U CTPYKTYpa.
[TonsiTe U CTPYKTypa OCHOBHBIX cpeacTB. OIeHKa OCHOBHBIX CpeICTB. MeTobl OLIEHKH
OCHOBHBIX (oH0B. [loKa3aTenu Ucroib30BaHUsS OCHOBHBIX MTPOU3BOJACTBEHHBIX (hOHIOB. M3HOC
U aMoptu3anus OCHOBHBIX (ouaoB. Ornenka 3¢G(EeKTUBHOCTH HCHOIb30BAHUS OCHOBHBIX
MPOU3BOJICTBEHHBIX (DOHAOB. Bocrnpous3BoacTBO OCHOBHBIX cpeAcTB. OOOpPOTHBIE CpENCcTBa
NPEINPUSATHS: TOHATHE, COCTaB U CTPYKTypa. McTounnku GpopMupoBaHusi 00OPOTHBIX CPE/ICTB.
O6opaunBaeMOCTh  OOOPOTHBIX  CpeAcTB. MarepuanabHble 3amackl  Ha  MPEIIPUSATHH.
Onpenenenne NOTpeOGHOCTH B 00OPOTHBIX CPEICTBAX.

2.4 Tpyooewvie pecypcovt npeonpusmusn. llepcoHan mnpeanpuaruss U €ro CTPyKTypa.
OcHOBBI Opranuzanuu Tpyaa Ha npeanpusTud. IH(eKTUBHOCTh HCIOIb30BaHUS MEepCOHANa U
pabouero BpemeHu. [Ipou3BOAUTENHHOCTH TpyAa M omiaata Tpyaa. Opranuzanus 3apaboTHOMN
wiatel Ha npeanpustud. CocTaB U CTPYKTypa MPOMBIILIEHHO-TIPOU3BOJACTBEHHOTO MIEpPCOHAIA.
[Tpon3BOIUTENBHOCTD TPY/JA: MOHITHE, MTOKA3aTeNH U METOAbI u3Mepenus. UHauBuayanbHas u
OOIIeCTBEHHAsT  MPOM3BOJAUTEIBHOCTh  Tpyda. PesepBel ©  (akTOpbl  MOBBIMICHUS
POU3BOIUTENHLHOCTH TpyAa. DOpMBI, CHCTEMBI U pa3Mep OIIATHl TPYAa Ha MPEATIPHUITHH.

Monyab 3. TeXHUKO0-IKOHOMHYECKHUI aHAIN3 HHKEHEePHBIX peleHuni

3.1 /loxo0vl u pacxodvl Ha RPOU3800CME0, U pealu3ayulo NPOOYKUUU npeonpusmul.
W3nepxku TpPOM3BOACTBA MPOAYKUUU (C€OECTOMMOCTH), NPUOBLUIb, PEHTA0EIBHOCTh U
neHooOpazoBanue. [loHaTHe 3aTpaTbl HAa MPOU3BOJICTBO M PEANU3AlUI0  MPOIYKIIUU
(cebecTouMocTh). Buapl u 3Hauenue kiaccudukanuu 3arpar. CTpykTypa 3arpar Ha
IPOM3BOJICTBO U peayin3aluio npoaykuuu. OcoOeHHOCTH pacueTa 3aTpaT Ha MPOU3BOJCTBO U
peanu3aluio NPoIyKIUK B KOMIUIEKCHBIX MPOU3BOACcTBaX. OCHOBHBIE ITyTH CHIKEHUS 3aTpaT Ha
MIPOM3BOJICTBO MpoayKiwH. Jloxomer npeanpustus. [loHsTHE MPUOBUTM U T0X0Aa TPEATIPHUSITHS,
METO/BI UX pacuera. PeHTabenbHOCTD, ee BUABI U METO/bI pacdera. [1yTr MOBBIMIEHHs TIPUOBLTH
U pEHTA0CIIbHOCTH HA TIPEAIPUSITHSIX.

3.2 lenooopazoseanue u uenoeana noaumuka. lleHa Ha TPOAYKIMIO M MPUHLUIIBI
neHooOpa3zoBanus. Bunel nen. CTpykTypa IieHbl, cucTeMa IieH. B3auMocBs3u LIeH U U3JepiKeK.
IlenoBas nonutuka. Pa3paboTka 11eHOBOM cTpaTeruu.

3.3 QDunancogo-Kpeoumusle - OMHOUICHUA npeonpuamuii u cucmema
Hanozoodnoxmcenun. llonsTHe, cocTaB M CTPYKTypa ¢uHaHCOB mnpeanpustus. CylIHOCTb,
¢byHKIMM U 3a7aun puHaHCOB npeanpuaTus. CoOCTBEHHbIE U 3a€MHbIE (DMHAHCOBBIE PECYPCHI.
bananc nmoxonoB u pacxonos. Hamorosas monutuka. [TpunHiuner Hanoroo6moxenus. Hamnoru u
IJIaTE€XKH, YCTAHOBJIEHHbIE 3aKOHOAATEIbCTBOM: BHJIbI, CTAaBKH, OOBEKTHl HAJIOTOOOJIONKEHUS U
CPOKH yILIaThl HAJIOTa B OFOJIKET.



4. O0beM y4eOHOH JUCIUIIMHBI

B 3aueTHBIX B akazem.
Bunsr yaeOHoI paboTh €IUHULIAX yacax
OO0mas TPy10eMKOCTh JTHUCIUILIHHBI 110 Y4eOHOMY IIAHY 3 108
AyaUTOpPHBIE 3aHATHS: 0,9 32
Jlexuunu (Jlek) 0,45 16
[Mpaktuueckue 3ansatus (I13) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
CamocTosTeIbHOE H3YUYCHHE Pa3/ICTIOB TUCIIUILUIMHBI 2,1 76
Buja koHTpoJIsi: 3a4eT / IK3aMeH - 3auer ¢
OlleHKOM

AHHOTanus padoyeil nporpammal Aucuuniunbl «llpaBosenenue» (b1.B.0/12)

1. e TUCHUTIUHBI:

—  OBJAJICHHE OCHOBAaMH IPABOBBIX 3HAHUI;

—  ¢dopMUPOBaHHE TPABOBOM KYJIbTYpPhl aKTHBHOT'O, 3aKOHOTIOCTYIITHOT'O TPaXKIaHUHA.

2. B pe3yabTaTe H3y4eHUs: AUCHUILIMHBI 0aKAJIABP T0JIKEH:

Obaaoams crnenyromumu o0mekyasTypHbiMU (OK) KoMneTeHIusIMu:

—  CIIOCOOHOCTBIO HMCHOJB30BAaTh OCHOBBI IMPABOBBIX 3HAHWW B Pa3IHuYHBIX chepax
nesrensHocTH (OK-4).

3Hnams.

—  OCHOBBI POCCHUMCKOM MPaBOBOM CUCTEMbI U POCCHMCKOT0 3aKOHO/IaTEILCTBA, OCHOBBI
opram3an ¥ (QYHKIMOHHPOBAHHS CYACOHBIX ¥ WHBIX IPAaBONPHUMCHHUTEIBHBIX |
MPaBOOXPAHUTENBHBIX OPTaHOB;

— TIpaBOBbIE W HPABCTBEHHO-dTUYECKHE HOPMBI B cdepe mpodeccuoHaIbHOM
JeSITEIIbHOCTH;

— TIpaBOBbIE HOPMBI, PEryJIUPYIOIIME OTHOIICHHE YEIIOBEKa K YEIOBEKY, OOIIECTBY,
OKpYXKarollleH cpee;

— TpaBa ¥ 00SI3aHHOCTH TPaXTaHNHA,;

—  OCHOBBI TPYZOBOI'0 3aKOHOAATEILCTBA,;

—  OCHOBBI XO3SICTBEHHOTO TIPaBa.

— TIpaBOBbIE HOPMHI B cepe Oyayieit mpodeccHoHanbHON AeSITENFHOCTH.

Ymemn:

—  HCTOJB30BaTh ITUYECKUE U MPABOBBIC HOPMBI, PETYJIHPYIOIIHE OTHOIICHHE YeIIOBEKA
K YeJIOBEKY, OOIIECTBY, OKpYXKalomlel cpejie, MCIOJIb30BaTh IMpaBa W CBOOOJBI 4YEOBEKa M
rpaKIaHUHA TP pa3paboTKe COLUATBHBIX MPOECKTOB;

—  WCIOJB30BaTh U COCTABJIATH HOPMATHUBHBIC U MTPABOBBIC JOKYMEHTHI, OTHOCSIITHUECS K
po(heCCHOHATLHOM JIESITEeILHOCTH, MPEANPHHAMATE HEOOXOAMMBIE MEPhl K BOCCTAaHOBIICHHUIO
HaApYIICHHBIX MPaB;

—  peaJM30BBIBATH MpaBa U CBOOOIBI YEIOBEKAa W TPa)JaHWHA B Pa3lIMIHBIX cdepax
KHU3HEACSITSITLHOCTH.

Braoems:

—  HaBBIKAMH MPUMEHEHUS 3aKOHOJIATSIICTBA MIPH PEIICHUN IPAKTHYSCKUX 3a/1a4.

3. Kparkoe conepxxanue JMCUMILIAHBI:




Ilonsatne u mnpusHaku rocyaapcrBa. dopmel rocynapcra. @PyHKIUMH ToCyAapcTBa.
[TonsiTre m npusHaku npasa. OCHOBHBIE NTPABOBBIE CUCTEMBI COBPEMEHHOCTH. [loHATHE M BUIBI
UCTOYHUKOB IpaBa. OmpejelieHne 3aKOHA M IIOJ3aKOHHBIX aKTOB. JleificTBME HOpPMaTUBHBIX
IIPaBOBBIX aKTOB BO BpeMeHH. OOpaTHas cuia 3akoHa. [IoHATHE MpaBOBBIX HOPM, UX CTPYKTYpA.
Cucrema mpaBa. YacTHoe W myOiamyHOE mpaBo. MarTepuaibHOE M MpOIecCyalbHOE IPaBo.
[TpaBooTHOLIEHNE: OOBEKT, CYOBEKT U COZIEpKaHUE ITpaBoOTHOIEHUH. FOpuauueckue GpaxTol.

Koncturynus — ocHoBHoit 3akoH Poccuiickoit ®@enepannn. denepatuBHOE yCTPONUCTBO
P®. Cucrema rocynapCTBEHHBIX OpPraHOB M NpUHIMI paszaeieHus Biacteit B PO. Ilonsarue
rpaxnancTea. [lpusHanue, coOirojeHue, 3allMTa PaBHBIX IPAB JKEHIIMH W MYXYHH Kak
OCHOBHasl 0053aHHOCTb I'OCY1apPCTBA.

[TonaTue u npeaMeT agMUHUCTpAaTHBHOTO mpaBa. O6mas xapakrepuctuka Kongexca PO 06
aIMVHHMCTPATUBHBIX INPAaBOHAPYIIECHUAX. AJIMUHUCTPATUBHBIC IIPAaBOHAPYIIEHUS: IOHITHE U
IpU3HAKU. AIMUHUCTPATUBHAS OTBETCTBEHHOCTh: INOHATHE U NPpUHLMUIBL. [loHATHE, TpU3HAKU U
BU/Ibl aJMUHUCTPATUBHBIX HAKA3aHUM.

[lonsiTve © npeaMeT YroJoBHOTO MpaBa. YTOJIOBHAs OTBETCTBEHHOCTb: IIOHSTHE,
OCHOBaHME BO3HUKHOBeHus. IloHsaThe npecTymeHus: npu3Haky, crpykrypa. Cocras
npectymienusa. Coyudactue B npecTymieHud. OOCTOATENbCTBA, MCKIIOYAIOIINE MPECTYITHOCTh
nessHus. IlonsaTue, menu M BUABI Haka3aHWW. YTOJIOBHAs OTBETCTBEHHOCTh 3a COBEpLICHHE
MPECTYIUICHUH. YCJIOBHOE OCYXKJICHHE, OCBOOOXKIECHHUE OT YroJOBHOW OTBETCTBEHHOCTH.
[lpenmer u OOBEKT KPUMUHAIMCTUKM. MeToabl M 3ahayd  KpUMUHAIUCTHKH. [loHsTne
KPUMHHAIACTHYECKOW — maeHTH(ukanmu. OOBEKTHI W BHIOBl  KPUMHHAITUCTUYECKON
unentupukanmuu. Kpumunanucruueckas TexHuka. KpuMunanuctuyeckast TakTHKA.

DKOJIOTMYECKOEe IpaBO: MOHSTHE, MPEIMET METOJ M MCTOYHMKHU SKOJIOIMYECKOro IpaBa
P®. IlonsaTue, BUABI U CTPYKTYypa HKOJIOTMUECKHUX MPAaBOHAPYILIEHUN, OTBETCTBEHHOCTh 3a HX
COBEpILICHHUE.

ITonarue undopmanuu. OTBETCTBEHHOCTh 3a HApyIIEHUE 3aKOHOJATENIbCTBA O 3alIUTE
uHpopmauuu. [locynapcTBeHHass TaliHa: TMOHATHE, 3alllUTa, IPaBOBOE PEryIMpPOBaHUE
roCyJapCTBEHHOM, ciy)keOHOM u uHON uHpopmauuu. KonduaeHnumanbHass uHGOpMaLUA:
MOHSTHE, BUIBI U 3alMTa. 3alIUTa IEPCOHATBHBIX JAHHBIX I'PaXkJaHHHA.

IlonsaTe, mnpeamMer M  METOA TpakJaHCKOro mpasa. [loHATHE TrpakIaHCKOTO
npaBoOTHOLIEHUs, ero  crneunu¢uka. CTpykTypa  IpakJaHCKOTO  MPaBOOTHOIICHHUS.
[TpaBoseeciocoOHOCTh CYOBEKTOB TPaXKAAHCKOTO MPAaBOOTHOIIEHHS. ['pakaaHe Kak CyOBEKTHI
rpaxxaaHckoro npasa. @u3nyeckue U IOPUANYECKUE JIMIA: TIOHATUE, PU3HAKY, KJIacCU(UKALIMSL.
IOpunnueckue ¢aktel. IlpaBo cobctBeHHocTH. IloHsTHEe aBTOpckoro mpasa. IlonsTue
naTteHTHOro mnpasa. [lonsTue uHTemnekTyanbHol cobctBeHHOCTH (MC) M HCKIIOYUTENBHOTO
npaBa. Knaccuduxanus MC. Cucrema npaBoBOil oXpaHbl MHTEUIEKTYalbHOH COOCTBEHHOCTH,
AaBTOPCKUX U MATEHTHBIX MPaB.

[TonATHEe XO3AHCTBEHHOro (MpeANpPUHUMATENLCKOro) mpapa. [IpenmMer X03gHCTBEHHOTO
(mpeAnpUHUMATENBCKOI0) MpaBa, MPU3HAKH, METOAbl NPaBOBOro peryinupoBaHusd. [loHsTHe
XO35IICTBEHHOM U NPEANPUHUMATEIBCKON AEATEIBHOCTH.

[IpaBoBO€e perynupoBaHHE CeMEHWHBIX OTHOLIEHMH. 3aKiIOYeHHE W IMpeKpalleHue Opaka.
[IpaBa u 00s13aHHOCTH poauTenel u aeteil. AmuMeHThl. @OPMbI BOCIUTAHUS €T, OCTaBIINXCS
0e3 morneyeHus: poAUTENeH.

IIpenMer u MeTo TpynOBOTO IpaBa. TpyAOBOM AOrOBOP: MOHATUE, CTOPOHBI, COACPKAHUE.
Pabouee Bpems. Bpems otasixa. Tpynosle ciopsl. JucuuminHa Tpyaa.

Ilonsatne m wucroku koppynuuu. HopmaruBHOoe omnpeneneHue koppynuuu. llpuunnsl
pacnpocTpaHeHusl koppynuuu. Hakasyemble u HeHaka3zyemble (opmbl Koppyniuu. CKpbIThbIE
(;marentHble) (Gopmbl Koppynuuu. DOpMbl KOppYNUUHU-TIpECTyIICHUS. DPOpMbI KOPPYMIIHUU-
npoctynka. PopMbl MOJUTHYECKOW Koppynuuu. HopmaTuBHBIE TpaBOBBIE aKThl B cdepe
nporuBozaelcTBud  Koppynuuu. ®enepanpHbplii  3akoH  oT  25.12.2008 Ne 273-®3  «O
MPOTUBOAECUCTBUN KOPPYIILIUNY.



4. O0beM y4eOHOH JUCHUILJIMHBI

Bunast yueOHoIi paboThI B 3auetHpix | B akanem.
eIMHUIIAX qacax
Oo0mas TPyA10eMKOCTh TUCIHHUIIJIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
AY/JAUTOPHBIE 3aHATHSI: 0,9 32
Jlexmmm (J1) 0,45 16
[Tpaktuyeckue 3ausatus (I13) 0,45 16
CamocrositeasHas padora (CP): 2,1 76
Bui koHTpOJIsI: 3a4eT / IK3aMeH 3a4yer

AHHOTanus padoyeil mporpaMmmbl JUCUUILIMHBI « Teopusi BeposiTHOCTEH M
MaTemMaTHyeckas craructuka» (b1.B.0/1.3)

1. Ileau 1 321244 AU CHUTITAHBI

Leab0 AMCHUIUIMHBI SBISETCS (OPMHPOBAHUE Y CTYACHTOB CHCTEMBI OCHOBHBIX
HOHSITI/If/i, HCITOJIB3YEMBIX IJId IIOCTPOCHUA BaXXHEUININX MaTeMaTHYECKUX MOHCHCﬁ, U YMCHUA
HCII0JIB30BATh MATCMATHYCCKUC MCTObI AJId OIMMCAHUA PA3JIMYHBIX IPOLUCCCOB.

OCHOBHBIMH 321a4aMU JIUCUUIJIMHBI, PEIICHHE KOTOPBIX 00SCIICUNBACT JOCTHKCHHE
eI, SIBIISTFOTCSI:

- (dhopMUpOBaHHE TOHUMAHUS 3HAYUMOCTH MATEMATHUECKON COCTABJISIONICH B
€CTECTBEHHOHAYYHOM 00pa30BaHUU OaKaiaBpa;

- O3HAKOMJICHHE C CUCTEMOM MOHSATHUH, UCTIOIb3yEMBIX JUISI OTTMCAHUS BAKHEHIITHX
MAaTEMATUYCCKUX MOIICJIGI;'I U MaTEMATHYCCKUX METOJ0B, U NX B3aUMOCBA3bIO,

- O3HAKOMJICHHUE C TPUMEPAMU IPUMECHEHHUSI MATEMAaTHYCCKUX MOJICIICH U METO/IOB;

- (hopMHUPOBaHHE HABBIKOB 1 YMEHHI HCIIOIb30BAHMSI MATEMATHICCKUX MOJICICH U
MaTeMaTUYECKUX METO/IOB.

2. TpeGoBaHus K pe3yJbTAaTaM OCBOCHHS IHCHMIIIMHBI
Nzyuenne kypca TBuMC npu moaroroBke OakanaBpoB 1o HampasieHuto 18.03.02
DHepro- W pecypcocOeperarone Npouecchl B XUMHYECKOW TEXHOJIOTHH, HEPTEXUMUU U
ouotexHonoruu, Mpoduiab «OCHOBHBIE MPOIECCH XMMUYECKHX MPOU3BOJCTB M XMMHUYECKas
KHOEpHETHKAa» CITOCOOCTBYET MPUOOPETEHUIO CIEAYIOMMNX KOMITETCHIIHH:
2.1. ObuenpodeccuoHanbHbIe:
— CIOCOOHOCTBIO  HCIIONIb30BaTh ~ OCHOBHBIE  3aKOHBI  €CTECTBEHHOHAYYHBIX

JUCLHUIUIMH B TNPO(ECCHOHANBHOM JesATeIbHOCTH, NPUMEHSTh METOAbl MaTeMaTH4ecKOro
aHaJIM3a U MOJICIUPOBAHUS, TEOPETHYECKOTO U IKCIIepUMEHTaIbHOTo uccienosanus (OI1K-2).

1. B pesynprare nzydeHus AUCHUIUIMHBI CTYIECHT T0JKEH:

3HATh:

- OCHOBBI TeOpI/II/I BepOHTHOCTefI 158 MaTeMaTquCKOﬁ CTaTUCTHKU,

- MATEMATHUYCCKHUC TGOpI/II/I 158 METOAFBI, Jie)Kalmuye B OCHOBC HOCTpO@HI/IH
MaTeMaTUIEeCKNX MOJEIIEH;

- OCHOBBI IPUMEHEHHUSI MATEMaTHUYECKUX MOJIEIEH 1 METOJIOB.

YMETh:

- BI)I6I/IpaTB MaTEMATHYCCKHUE METOABI, npnronHme JJIA peHIeHI/ISI KOHerTHOﬁ
3a]a4u;

- HCIIOJIL30BaTh MaTeMaTHYeCKHE IIOHATHS, METOABl M MOJEIH IS OITMCAaHUS
Pa3IMYHBIX MIPOLIECCOB;




- BBISIBJIAITh MaTeMaTHYECKHUE 3aKOHOMEPHOCTH, JIeXKallde B OCHOBE KOHKPETHBIX
IPOLIECCOB;

- MCIOJIb30BAaTh OCHOBHBIE METO/Ibl CTATUCTUYECKON 00pabOTKHU JaHHBIX;

— MPUMEHSATh MaTEMAaTUYECKUE 3HAHHSI HA MEXIUCIUIIMHAPHOM YPOBHE.

BJIAJICTh:

- OCHOBaMHM  (pyHJaMEHTAJIbHBIX MAaTEMAaTHYECKUX TEOPUH M  HaBBIKAMHU
UCTIOJIb30BAHUS MAaTEMaTHYECKOTO aNIapara;

- METOAAMHU CTaTUCTHUYECKON 00paboTKN HH(POpMAITUH.

3. KpaTkoe conep:kaHue THCHUTIAHBI:

4 CEMECTP
1. Teopusi BeposiTHOCTel. CirydaiiHble BeJIMYUHBI M UX 3aKOHBI pacnpeaejieHusl.
[Ipenmer Teopun BepostHOcTel. CiydaitHbie cOOBITHS. [IpOTHBOMOIOKHBIE COOBITHS.

HezaBucumbie coObiTus. OTHOcuTenbHas 4yacTtoTa. Kiaccuyeckoe M reoMeTpHYecKoe
ONPECIICHUE BEPOSITHOCTU. OJIEMEHTapHas TEOpUs BEPOSTHOCTEH. MeTonbl BBIYMCICHUS
BeposaTHOCcTe. [IpocTpaHcTBO  sneMeHTapHbIX coOblTUH. Kiaccuueckoe —ompezneneHue
BEpPOATHOCTH.  Anrebpa  cOOBITUH: TeOpeMbl O  BEPOATHOCTH  CYMMbI  COOBITHH,
MPOTUBOIMOJIOXKHBIX COOBITHI, CyMMa BEpOSITHOCTEH HECOBMECTHBIX COOBITHI, 00pa3yromux
MOJIHYIO TPyHIy. AKCMOMaTUYECKOE OIpe/ieeHre BEpOATHOCTH. CTaTUCTUUECKOE ONpeiesieHue
BEPOSITHOCTH. Y CIOBHAsI BEPOSITHOCTh. T€0pEMBI O BEPOSTHOCTH IPOU3BEIACHUS 3aBUCUMBIX U
He3aBUCUMBIX coObITHil. [lomHast BepositHOCTh. [loBTOpHBIE HcnbiTanus. Popmyna bepuyiu.
JloxanbHas 1 nHTErpangbHas Teopemsl Myaspa-Jlannaca. @opmyia [lyaccona.

[lonsTue cinyyaliHOM BenMYMHBL. J[MCKPETHBIE W HEMPEPHIBHBIC CIIy4ailHbIE€ BEJIIMYWHBI.
3aKOH pacnpeseeHus cilydyaiiHol BenuuuHbl. DYyHKIMS paclpeiesieHus], ee CBOIUCTBaA, Irpaduk.
[In0THOCTH pacmpe/esieHus HENPEePhIBHOW Ccly4yailHOW BENUYHMHBI (TNIOTHOCTh BEPOSTHOCTH).
®dopmyna Uil BEPOATHOCTH IIONANAHHUS HENPEPBIBHOM CIy4allHOM BEJIIMYMHBI B JIaHHBIN
MHTEpPBAJI, BBIPAKEHHBIM 4Yepe3 IUIOTHOCTh BEPOSITHOCTH, F€OMETPUUYECKUN CMBICT (HOPMYIIBI.
bunoMmmanbHOE pacmpeneneHue, pacnpeaeneHue llyaccoHa, paBHOMEpHOE pacmpeleneHue,
HOPMAJIBHOE PacHpeieIeHUe, SKCIIOHEHIINAIBbHOE PaCIpEACIICHHE.

2.MaremaTHueckasi CTaTUCTHKA.

IIpenmMer MaremaTHueckod  cTaTUCTUKM. (OCHOBHBIE  33Jaud  MaTEMaTHYECKON
cTaTucTHKU. Bpibopounslii Metoa. Cratuctuyeckoe omnucanue. Bpibopku. ['mcrorpamma u
nojauroH vactor. Crartuctuyeckas (dMmupuueckas) (yHKUMs pacnpeneneHus. Boibopounsle
XapakTepUCTUKM W uX pacnpenenenus. CoctosaTenbHble, 3((eKTUBHBIE CMELIEHHbIE U
HECMeEIllEHHbIE OLEHKH MapaMeTpoB. CTaTHUCTUYECKOE CpellHee, CTaTUCTUYeCKass AMCIIEPCUS U
CTaTUCTUYECKOE CPEIHEE KBAIPATUYHOE KAK TOYECUHBIE OLICHKN HEU3BECTHBIX: MATEMATUYECKOTO
0’KMJIaHMSI, TUCIIEPCUH, CPEAHETrO KBAJIPAaTUYHOTO OTKJIOHEHUs. J[OBEpUTEIbHBIE MHTEPBAIBl U
MHTEpBaJIbHbIE OLEHKU. JlOBEepUTENIbHBIE OLIEHKHM HEU3BECTHOM BEPOSTHOCTHU MO OOJBIINM
BbIOOpKaM. JloBepuTenpHas OlEHKa MAaTEMaTHYECKOTO OXKUIAHUS MPU HEU3BECTHOM TUCIIEPCUU.
JloBeputenbHas OLEHKAa CpEIHEro KBaJpaTUYHOTO OTKJIOHEHHUS. TOYHBIE BBIOOPOUYHBIE
pactipenenenusi: CrprogeHTa (t- pacmpenenenue), ®dumepa-Cruenexopa (F-pacnpenenenue),
ITupcona (Xz-pacnpez(eneHHe). IIpoBepka CTaTUCTUYECKUX TUIoTe3. MaremaTudeckue MeTombl
IIPOBEPKU CTATUCTUYECKUX TUIIOTE3. DIEMEHTHI TEOPUH KOPPEIALIUH.

4. O0beM y4eOHOH JUCHUINIMHBI

Bcero 4 cemecTp




Buabi yueOHoii padboThl 3a4. exn./ 3ad4. ex./
aK.yac aK.4yac
O01mas Tpya10eMKOCTh TUCHHUILIMHBI 110 3/108 3/108
yueOHOMY IIaAHY
AYIHTOpPHbBIE 3AHATHS: 1,3348 1,33/48
Jlextuu (JIek) 0,44/16 0,44/16
[TpakTHyeckue sausatus (I13) 0,88/32 0,88/32
CamocrosiTenbHas padora (CP): 1,67/60 1,67/60
Bua xonrTpoJs: 3auer
IK3aMeH/3a4er

AHHOTanus padoueil nporpamMmsl JucuuninHbl « HauepraTeabHasi reoMeTpus»
(b1.B.0O/1.4)

1. lean IUCHUILIHHBI
— Hay4uTh CTYACHTOB CcIOco0aM OTOOpaKeHUsI MPOCTPAHCTBEHHBIX (JOPM Ha MIOCKOCTH,

BBIITOJIHCHUIO W YTCHUIO YCPTEKEH, W MpaBHIaM, U YCIOBHOCTSM, MPUMEHSEMBIM IMPH ITOM
(cranmapram ECKJI).
3amavya U3y4eHUs HAUePTATEeILHOU TEOMETPHH CBOJAUTCS K PA3BHTHUIO
MPOCTPAHCTBEHHOTO TIPE/ICTABJICHUS, KOHCTPYKTHBHO-TEOMETPUYECKOTO MBIILICHUS,
CHOCOOHOCTEH K aHaM3y W CHHTE3y MPOCTPAHCTBEHHBIX ()OPM M COOTHOIICHHI MEXIy HHUMH,

M3YYEHUIO CIIOCOOOB KOHCTPYUPOBAHUS PA3IMUYHBIX T€OMETPUUECKIX OOBEKTOB.

2. B pesyabTare wu3y4YeHUs] AUCHMILIMHBI OakajaaBp [0JKeH: OBJajeTh
ciaeayromumMu 00mexkyabTypHsiMu (OK) komnereHnusiMu:

— CIIOCOOHOCTBIO K caMoopranu3anuu u camoobpasosanuio (OK-7);

— OBIaACTh cienyronmmu npodeccuonanbubpiMu (ITK)komneTenusamu:

oBJafeTh ciaeayromumu npogeccnonanbubiMu (IIK) komnerenumsamm:

— CIIOCOOHOCTBIO MCIIOJIb30BaTh HOPMATHUBHBIE JJOKYMEHTHI 10 KaYeCTBY,

CTaHJApTU3AIMU U cepTrdUKanuy npoaykToB u uzaenuii ([1K-4);

3HATh:

— C1oco0bl 0TOOPAXKEHMS TPOCTPAHCTBEHHBIX (POPM Ha MIOCKOCTH;

— IIPaBWJIAa ¥ YCIIOBHOCTH 1P BBIIIOJIHEHUU YEPTEKEN;

— BUJIbl CHMMETPUU T€OMETPUUYECKUX PUTYP;

— BO3MOXXHOCTH TPUMEHEHHMS METOAOB HA4YEepTATEIbHOM TIE€OMETPUM [UIsl PpELICHUS
(GUBUKO-XUMHUYECKUX 337124,

yMeThb:

— BBIIIOJIHATh M YWUTAThb YEPTEKH T'€OMETPUUYECKUX MOJIENEH C yYETOM JEHCTBYIOIIMX
CTaH/apTOB;

BJIAJETh:

— crioco0aMu ¥ pueMaMu U300paXKeHus IPEAMETOB Ha TNIOCKOCTH.



3. Kpartkoe cogep:xaHue TUCUMIIIMHBI:

Mopayas 1. O0mive npaBuia BHIIOJHEHUS YEPTEKEN.

[IpaBuna BeimonHeHus u opopmienus yeprexeit B coorerctBuu ¢ 'OCT. dopmaTsr:

pasmepbl U 0003HAUE€HUE OCHOBHBIX M JIONOJIHUTEIbHBIX (opMmaToB. Pacnonoxenue
¢dopmaroB. Macmrab: HaTypalbHbIl MaciTald, CTaHIApTHbIE MAacIUTaObl YMEHBIIEHUS U
yBenuueHus. Jlunun: tanel u TommuHa TuHuid. [pudt: Tuner u pazmepst mpudroB. OCHOBHBIE
HAJMUCH TPaQUIECKUX U TEKCTOBBIX JTOKYMEHTOB.

I'eomerprueckue nocrpoeHus. ConpsKeHUs: OCHOBHBIE BUIBlI U IPABUJIA BBIIOIHCHHUS.
VKIIOHBI 1 KOHYCHOCTH: pacdeT M IIpaBWJIa HAHECEHUS HA 4epTeke. [[eneHue OKpyKHOCTH Ha
paBHbIe yacTh. HaHeceHue BBIHOCHBIX U Pa3MEPHBIX JIMHUN HA YEPTEKe.

Monayas 2. [IpoenupoBanue reoMeTpUYECKUX QUryp.

Meton npoekuuii. Buasl mnpoeumpoBanus. lleHTpanbHOE mNpoenMpoBaHME: LEHTP
IIPOCLUMPOBAaHUA, IUIOCKOCTh IPOEKLUMH, Npoenupyromue Jydd, npoekuuu. CpolicTBa
LEHTPAIBHOIO MpOoerpoBaHus. JJOCTOMHCTBA M HEAOCTATKU LIEHTPAJIBHOIO ITPOCIMPOBAHMUSL.

[TapannensHoe npoeunposanue. Hanpasnenue npoeunpyromux jiyueid. CBoicTBa

IapajulesIbHOro npoenupoBanus. [IpoenrpoBanne KOCOyronbHOE U NPSMOYTOJIBHOE

(oproronanbHoe).  CBOHCTBa  OpPTOrOHaJIBHOro  nIpoeuupoBanHus.  OOpa3oBaHue
KOMILJIEKCHOTO 4yepTexka (drmopa Monka). OpToroHanbHbIN 4yepTex Toukd. KoopauHATHI TOUKH.
ITocTpoeHne TOUKH 110 €€ KOOpANHATaM.

IIpsimble nuauu. CriocoObl 3agaHus npsAMoil Ha yepTexe. Knaccupukanus npsmeix 1o
pacloIOKEHUI0 OTHOCUTENIBHO JApYr Apyra: MpsIMble IE€pECEKaroluecs, NapauleibHble U
ckpentuBaomuecs. Kmaccudukaius npsMbIX OTHOCHUTEIBHO TIJIOCKOCTEH MPOEKIUMA: MPSMbIE
o01Iero ¥ YaCTHOTO MOJIOKEHUSI —MpsSMbIE YPOBHS U mpoenupytone. [IpuHaanexHOCTh TOUKU
npsaMoit. Teopema o MpoeUpPOBAHUU NPSIMOTO YIJIa.

ITnockocts. CriocoObl 3a/1aHKs TNIOCKOCTH Ha yepTexe. Kinaccudukanus niaockocteit 1o
PAaCIOJIOKEHUI0 OTHOCUTENBHO IJIOCKOCTEH MPOEKLIMH: IIOCKOCTH OOLIEero M YacTHOIro
ITOJIOKEHUS —IPOCHUPYIOLIUE U YPOBHS. IIpMHAIIEKHOCTS TOUKH U NIPSMOM IIIIOCKOCTH.

Kpussie nunun. Kinaccudukanusi KpUBbIX: LUPKYJIbHbBIE U JICKAIbHbIE, 3aKOHOMEPHBIE U
He3zakoHOMepHbIe. [lopsok kpuBoi nuHuNK. [1n0CcKHe KpHUBbIE IMHUKA BTOPOTO MOPSAIKA: JUIUIIC,
napabona, runepOosa. IlpocTpaHcTBEHHBIE KpUBbIE: IUIUHAPUYECKass U KOHUYECKasi BUHTOBbBIE
JMHUH.

IToBepxHoctu. OOpa3oBaHKe U 3a/laHUE MMOBEPXHOCTEN HA YepTexke (KMHEMATUYECKUN U
KapkacHblii  cmocoObl). [lonstue 00 onpenenurene noBepxHocTH. Knaccudukarnus
MTOBEPXHOCTEN: JTMHENYAThIE U HEJIMHENYaThle, TOBEPXHOCTH BpPALICHUs, TOBEPXHOCTU C JABYMS
HaIpaBJIAIOIKAMHY U IJIOCKOCTBIO Mapajuiesin3Ma. BUHTOBBIE MOBEpXHOCTH. XapaKTEpHbIE JTUHUN
MOBEPXHOCTEH BpALLEHUS: MEpUIUaHbl, T[JaBHBIM MEpUIMAH, Napajljielid, 3KBaTop, TroOpIo.

HpI/IHaI[J'IC)KHOCTB TOYKH ITOBECPXHOCTH.



I'eomeTrpuueckue tena. [Ipoekiyy MHOrOrpaHHUKOB (IpaHHBIE T€OMETPUYECKUE Tefa), B
TOM YHCJIE€ MpaBUIbHBIE (TETpadp, FeKCa’Ap, OKTAdp, AOJAEKa’Ap, UKOCAdIp), Tejla BpalleHus
(uMIIMHIpP, KOHYC, 1Iap, TOP).

Cummerpusi reomeTpudeckux ¢uryp. CUMMETpUs OTHOCHTEIBHO ILIOCKOCTH, MPSIMOU,
TouKU. CUMMETpHUsI BpALLIEHHUS, TOPSIA0K OCU CUMMETPHUHU.

Omnpenenenre HaTypaJbHON BETUYMHBI OTPE3Ka MPSMOM U TIIIOCKOH (PUTYPHI.

OnpeneneHre HATYpaIbHON BEIMYMHBI OTPE3Ka MPSAMOM CITIOCOOOM MPSIMOYTOJIBHOTO

TPEYroJIbHUKa © CIIOCOOOM TMPOCHUPOBAHUS HA JOMOJHUTEIBHYIO IJIOCKOCTD.
[TocTpoenre HaTypadbHON BETUYHHBI ITIOCKON (DUTYPHI.

[Iepeceuenue F€OMETPUUECKUX 00pa3oB. [Iepeceuenue MHOI'OTPaHHUKOB,
MHOTOIPaHHMKA C TOBEPXHOCThIO BpaleHus. llepecedueHne MOBEpXHOCTEH BpallleHUs: JBYX
MPOEUUPYIOIINUX [MOBEPXHOCTEW, IMpoeuupyrome ¢  Henpoeuupyrowmen. [lepeceuenue
HEMPOCLMPYIOLMX TIOBEPXHOCTEH BpallleHWs C M[apajulelibHbIMU  OcsiMU. TeopemMa o
MIEPECEYCHUN COOCHBIX IOBEpXHOCTEW BpamieHuss. llocTtpoeHue nMHMM TepecedeHust
HEMPOCIUPYIONMIMX TOBEPXHOCTEH BpallCHUS C MEPECEKAIOIMMUCS OCAMH  METOJO0M
KOHI[EHTpUYECKUX cdep. YacTHbie cllydad IepeceueHus IMOBEPXHOCTEH BTOPOrO TMOPSIKa:
TeopemMa MOHXa U ee ClIeICTBUE.

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

N3o6paxenus. Buapl m3zobpaxkenuit mo I'OCT: Buawl, pa3pesbl, CCUeHUs, BHIHOCHBIC
anemMeHThl. OCHOBHBIE BUJIBI. | JIaBHBIN BUJ, TpeOOBaHUS, MPEIbSIBISEMbIE K TIABHOMY BHIY.
JlononuurenpHble U MECTHBIE BHJBL. Pa3pesbl, kiaccudukaius pa3pe3oB MO PaCHOIOKEHUIO
CeKyllell IIJIOCKOCTH OTHOCHUTEIBHO IUIOCKOCTEM TMPOEKLMIl: pa3pe3bl BEpTUKAJIbHbIE,
TOPU3OHTAJIbHBIE M HakKJIOHHBIC. Knaccudukaiusi pa3pe3oB MO YUCITY CEKYIIUX IUIOCKOCTEH:
pa3pe3bl MPOCThIE M CIOXHBIE —CIIOKHBIE CTYNEHYaThle M CIIOKHBIC JIOMaHbIE pa3pesbl.
CoBMernieHnble n300pakeHusi. MecTHble pa3pesbl. CeueHUs HAlOKEHHBIE U BBHIHECCHHBIEC.
BriHocHbIe nemenTsl. [IpaBuina 0603HaueHNs H300pasKeHUH.

Hakinonnbie cedenust reomeTpuueckux Tel. llocTpoeHue NpoeKnuil W HaTypalbHBIX
BEITMYMH T€OMETPUUCKUX Tell. HakiToHHBIE ceueHnss MHOTOTpaHHUKOB. Buibl 1 mpaBuia

MOCTPOEHHUS CEYEHUN HMIMHAPA. 3aBUCUMOCTh BUJ1a HAKJIIOHHOTO CEYEHHSI KOHYCa OT

pPacCIOJIOKEHUSI CEKYIIEeW IUIOCKOCTH OTHOCUTENBHO OCH KOHyca. HakinoHHbIE cedeHust
mapa. [IpaBuna mocTpoeHus: HAKJIIOHHBIX CEYECHUN COUTICHEHHBIX TEJ.

AKCOHOMETpUYECKHE 4YepTexku m3aenuii. OOpa3oBaHNE aKCOHOMETPHUECKOTO dYepTexka.
[lepBuunas u BTOpuuHas mpoekuud. KodpduimmeHTsl wHcKakeHUsT aKCOHOMETPUUYECKOTO
yepTexka. [lepexom OT HaTypaidbHBIX KOI(PQPUIIMEHTOB HCKAKEHUS K MPHUBEACHHBIM. Bumbl
AKCOHOMETpHUH. BEINOIHEHNE YepTeKel MHOTOYTOJIbHUKOB M OKPYKHOCTEHN B IPSIMOYI'OJIBHOM U
KOCOYTOJIbHOW (TOPU30HTAIILHON U (PPOHTATIBLHON) H30METPHIX. AKCOHOMETPUUYECKHE YEPTEKHU
reoOMeTpUUYECKHX TeJl. Pa3pesbl B akCOHOMETpHH.

[Ipumenenne oOpa3oB W METOJOB HAuePTATEIHHOW T€OMETPHUH AJsl pelieHus: (HhU3MnKo-
XUMUYECKHX 3a7ad. ['paduyeckoe H300pakeHHWE COCTaBa MHOTOKOMIIOHEHTHBIX CHCTEM:

OTpPE30K COCTaBa, TPEYroJIbHUK COCTaBa, TETpadp cocrasa. I padudeckoe n3o0paxxeHue CBOWCTB



MHOTOKOMIIOHEHTHBIX cHucTeM. ['paduueckoe uzoOpakeHHE CTPYKTYpbl BEIIECTB, NPUMEPHI

M300paKCHHS BEIICCTB.

4. O0beM JUCUMILIMHBI M BUJIbI Y4eOHOH padoThl.

By yuebnol paboThl B akanmem. 3au.emn.
yacax

OO6u1asi TPy10€eMKOCTb TMCIUILINHBI 144 4

AyIUTOpPHBIC 3aHITHS: 48 1,3
Jlexnun 16 0,4
[IpakTuueckue 3aHATUS 24 0,7
JlaGopaTopHble 3aHITHS 8 0,2
CamocrosiTejibHas padora: 96 2,7
PacuetHo-Tpaduueckue padboTh 68 1,89
IToaroToBka K KOHTPOJILHBIM paboTam 9 0,25
Jlpyrue BUIBI CAMOCTOSTEIEHOM PabOTHI 11 0,3
[ToaroroBka K 3a4eTy ¢ OIICHKOM 8 0,22
Bu HTOroBOro KOHTPOJIS 3auer ¢ -

OLICHKOH

AHHOTanus padoyeii mporpaMmbl JucHUILIHHBI «JKoaorus» (61.B.0/1.5)

1. Heapro wu3ydyeHHUs] AMCHUILIMHBI SBJSETCS oOOecrneuyeHue HeoOXOaUMOro s
YCIICIIHOTO OCYHIECTBJICHHUS NPOQPECCHOHATHHON NEeSTEIbHOCTH YPOBHS 3HAaHMNH B 00JaCTH
9KO0JIOTUH, OMOC(EPHBIX MPOLIECCOB, TEOPUH 3BOJIOLNHU, IPUYMH BOSHUKHOBEHUS U MPOSBICHUI
17100aJIbHBIX KOJOIMYECKUX MPOOIeM.

3anaya AUCUMIUIMHBI - GOPMUPOBAHNUE CUCTEMbI 3HaHUN (MUPOBO33PEHHUS) 00 OCHOBHBIX
3aKOHOMEPHOCTSAX (YHKIMOHMPOBAHMS OKpYXarolled NpUpPOJHOM Cpeapl B YCIOBHAX
€CTECTBEHHBIX M aHTPOIIOI'€HHBIX BO3/IECHCTBUM, BKIIIOUAs OLICHKY KadecTBa IIPUPOIHON cpeasl U
MIOCJIEICTBUN €€ U3MEHEHU.

2. B pe3syabTaTe wu3yYeHHs AUCUMIUIMHBI O0yYalOLIWiicsi N0 mNporpamme
0axaaBpHATA J0JIKEH:

Osnadems CIeNyOIUMU KOMIIETCHIIUAMU:

- CIOCOOHOCTBIO UCMOJIb30BAaTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JUIsl TOHUMaHUs
OKpyXaromiero mupa u siiieanit npuposl (OI1K-3);

- CIOCOOHOCTBIO YYacTBOBATh B COBEPILIEHCTBOBAHUHU TEXHOJOTMUECKHUX IPOIIECCOB C
MO3HILIMI PHEPro- U pecypcocOepekeHHs, MUHIMU3ALUU BO3/IEHCTBHS HA OKPYXAIOIIYIO Cpeny
(IIK-2).

B pe3ynbrare u3yueHus: AMCUUILINHBI CTYAEHT JTOJIKEH:

3namo:

- (akxTopbl, ONpeaeNsIone YCTOMUYUBOCTE OMOC(Ephl, XapaKTEPUCTHUKH BO3PACTAHUS
AQHTPOIIOTEHHOT'O BO3JCHCTBHS Ha NPUPOAHBIE CpEIbl, TI00aTbHBIE MPOOJIEMBI 3KOJIOTHH;
OCHOBHbIE aHTPONOTeHHbIe (AKTOPhI, BIUSIOUINE HA COCTOSIHME aTMocdepsl, ruapocdepsl U
auTochepsl; TPUHLIUIIBI PAllMOHATBHOIO IPUPOIONOIL30BaHMS; OPTaHN3AlMOHHbIE U ITPaBOBBIE

CpeacTBa OXpaHbL Oprxcanmeﬁ CpCabl; CITIOCOOBI JOCTHIXKCHUA yCTOfI‘-IHBOFO pa3BUTHUA.




Ymems:

- OCYHIECTBIJIATH B OOIIEM BH/IE OLIEHKY aHTPOIIOT€HHOTO BO3/ICHCTBHUS Ha OKPYKAIOITYIO
cpely ¢ y4eroM crenu(uKd MPUPOJHO-KIMMATUYCCKUX YCIOBHIA; TPAMOTHO HCIOJIb30BaTh
HOPMATHUBHO-TIPABOBbIC aKThI MpPU pPabOTE C SKOJOTHYCCKOH JIOKyMEHTAIUEH; MPUMCHSTH
NPUHIUIBL 00eCTICUeHHsI IKOJIOTUYECKON OEe30MaCHOCTH NPU PEIICHUHM NMPAKTUYECKUX 3alad B
po¢eCCHOHAIBHON 00J1aCTH.

Braoemy:

- MeTOJaMH OIICHKH yiep0a OT JCSTEIbHOCTH MNPEANPHUITHS; METOJAaMH BbIOOpa
PaIMOHATIFHOTO CIIOCO0a MUHUMHM3AIIMY BO3ICHCTBHSI HA OKPYXKAFOIIYIO CPENY.

3. Conep:kaHue QM CHUTIINHbBI

OcHOBHBIE TOHATUS DJKOJOTMM; Ouocepa M UelOBEK: CTPyKTypa Oumochepsl,
9KOCHUCTEMbI, OCHOBHBIC 3aKOHOMEPHOCTH HUX (DYHKIMOHHPOBAHMS, B3aMMOOTHOIICHHS
OpraHu3Ma W Cpeibl, SKOJOTHUS U 3]I0POBbE YEIIOBEKA; TJI00AbHBIC MPOOJIEMbI OKpPYKAIOIICH
Cpelbl; 3KOJOTMYECKUE MPHHIMUIBI PAIMOHAIBHOTO HCIOJIB30BaHHS MPUPOIHBIX PECYPCOB U
OXpPaHbl MPHUPOJIBI; OCHOBBI HMH)KEHEPHOW 3KOJOTHH, HOPMATHBHBIC TOKYMEHTBHI B 00JacTH
OXpaHbl OKPYKAIOMIEW Cpeapl; MEXKIYHAapOJHOE COTPYAHMYECTBO B 00JACTH OXPaHBI
OKpY’KalolIen Cpeibl; YCTOWYMBOE pa3BUTHE OMOC(hEPhI U YeTI0BEUYESCTRA.

4. O0beM y4eOHOM JUCHUIIMHBI

B 3auerHpix | B akazem.
Bunet yueGHOI paboThI eAMHUIIAX yacax
OO0mas Tpy10eMKOCTb JHCHUILINHBI 110 y4eOHOMY 3,0 108
TJIAHY

AyIUTOPHBIE 3aHSITHS: 0,88 32
Jlexuuu (Jlek) 0,44 16
[IpaxTuueckue 3ansatus (I113) 0,44 16
CamocrositesbHas padora (CP): 2,12 76
Bua koHTpoOJIA: 3aueT - -

AHHOTanus padoyeil NporpaMMbl JUCUMILIMHBI «/[oNMOTHUTE/IbHBIE TVIABbI PU3HYECKOM

xumun» (b1.B.0/1.6)

1. Heau u 3axa4u AUCHUATIIIMHBI

eab AUCHMIUIMHBI — O3HAKOMUTHCS C TEPMOJMHAMUUYECKOW TEOpHEH pacTBOPOB
AJIEKTPOJUTOB M AIEKTPOXUMUUYECKHUX IeTell (TallbBaHUYECKUX DJIEMEHTOB), MTOHSATH OCHOBHBIC
KHHETHYECKUE 3aKOHOMEPHOCTH TPOTEKAHHMS XUMHUYECKUX IMPOIECCOB, POJb KaTaiau3a s
XUMHYECKON TEXHOJIOTHH.

3agaum u3ydeHus: AUCIUIUIMHBI COCTOST B CIIEIYIOLIEM:

- MOHSTh MPUPOJY BO3HUKHOBEHHUSI CKayka MOTEHIIMana Ha TPaHUIIEe MPOBOSIINX

(1)213 N BO3MOXXHOCTHU CO3JaHHUsA aBTOHOMHBIX UCTOYHHUKOB 3J'IeKTpI/I‘-ICCKOI7I SHEPIUH,



- YACHUTH BA)KHOCTH YCTAHOBJICHUA MCXaHHU3Ma U MCTOJI0B HAXOXKICHHUA CKOpOCTCfI
XUMHNYCCKUX peaKuHﬁ I UX HpaKTHqCCKOﬁ pcain3anuu,
- JaTb IMpEaACTaBJICHUEC (6] COBpPEMECHHBIX SKCIICPUMCHTAJIbHBIX METOoJax

HCCIICO0BAHUS DJICKTPOXUMHUYCCKHUX SIBIICHUHM 1 KHHETUKU XUMHYCSCKHIX IIponLECCOB.

2. B pe3yabTare n3yyeHusi Kypca «/lonoHUTe/IbHbIE IJ1aBbl (PU3MYECKOH XUMUM»
CTY/IEHT J0JIKEeH:

Ooénadamyp cnenyromumu odmenpodeccuonanbubiMu kKomiereHuusymu (OITK):

- CIIOCOOHOCTBIO  HCIIOJIb30BaTh ~ OCHOBHBIE  3aKOHBl  €CTECTBEHHOHAYYHBIX
JUCIUIUIMH B MpO(EeCcCHOHANBHOM NIEATENbHOCTH, MNPUMEHSATh METOAbl MaTeMaTHYeCKOTo
aHaJIM3a U MOJICIIMPOBAHUS, TEOPETHYECKOTO U SKCIIEpUMEHTaIbHOTo uccienoanus (OI1K-2);

- CIIOCOOHOCTBIO HUCIOJIB30BAaTh OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHBI s
HOHUMaHHUsI OKpY»Karoiero Mupa u sisnernit npupoas (OI1K-3).

3namop:

— OTJIMYUTEIFHBIE OCOOCHHOCTH B TTOBEJICHHH PACTBOPOB AJIEKTPOJIUTOB, CBSI3aHHBIC
C TIPOXOXKICHUEM IIIEKTPUUECKOTO TOKA;

- TEOPHIO TAIbBAHUYECKUX SIBJICHUI;

— TEOPHUH KWHETHKH, ITIyTH TEOPETHYECKOTO pacyeTra CKOPOCTeH XHMHUYECKHUX
pEaKIyii ¥ OrpaHUYEHUS B TPUMEHUMOCTH PAaCUETHBIX METO/IOB;

— OCHOBBI TEOPHH (POTOXUMHUYECKHMX W LEMHBIX pEeaKIuil, OCOOCHHOCTH WX
CTaUITHOTO MPOTEKAHUS U YCIOBUS OCYLIECTBIICHHUS;

— OCHOBHBIE YepPTHl TOMOT€HHOTO ¥ TE€TEPOTCHHOTO KaTalln3a, MPHYUHBI YCKOPEHHS

XUMHYECKOTI'O ITpo1ecCa B IPUCYTCTBUU KaTaJInU3aTopa.

Ymemn:

- MPUMEHATh KOHAYKTOMETPUYECKHE W TOTEHLUUOMETPUUYECKUE H3MEpPEHUs s
OTpeIeTICHUsI TEPMOIUHAMUYECKUX (PYHKIIUNA XUMUYECKUX PEAKIUH, KOHCTAHTHI JUCCOIMAIIHH,
MPOU3BENIEHUS pacTBOpUMOCTH, pH pacTBOpoOB U T.A.

— MPUMEHATh  TEOPETUYECKUE 3HAHMSI U DKCIEPUMEHTAJIbHBIE  METOJbI
ucclenoBaHus (HU3MUECKOW XUMHUHM Ui PEUICHHs BOMPOCOB, BO3HUKAIOIIUX NpPU H3yUYECHUU
KUHETUKNA XUMUYECKUX PEAKIUN;

- MPOBOJIUTh aHAIM3 U KPUTUUYECKH OLICHMBATH MOJYUYEHHBIE SKCIEPUMEHTAIbHbBIC
JTaHHbIE, 0000IIaTh U JeaTh 000CHOBAHHBIE BHIBOJIBI Ha 0a3e MPOBEAEHHBIX OIMBITOB.

Baaoembs:



- KOMIIJICKCOM COBPCMCHHLIX JJICKTPOXUMHUYCCKUX MCTOAOB HMCCICIOBAHUA JIA
onpeacICHUA TCPMOJUHAMUYCCKUX XaPAKTEPUCTHUK DJICKTPOJIUTOB U XUMHYCCKUX peaKHHﬁ;

- METOJaMH  OIPEACIICHUA IoOpdaKa H©W CKOPOCTH pCaKluH, YCTAaHOBJICHHUA
JIPIMI/ITI/Ipy}OIHeﬁ cTaauu 1 MCXaHHU3Ma szqaeMoﬁ XUMHYECKOM PEaKIuun;

- HaBBbIKaMH COCTAaBJICHHSA TI'aJIbBAHHYCCKHX 3JICMCHTOB JIsA ueneﬁ OIpCACIICHUA
TEPMOANHAMHUYCCKUX XaPAKTCPUCTUK U KOHCTAaHT paBHOBCCHUSA HCCHeﬂyeMOﬁ PpeaKLuy,

- 3HAaHUSIMH OCHOBHBEIX 3aKOHOB XHMHMYECKOM KMHCTUKH, BJIIMAHHA Pa3IMYHBIX

(dakTopoB (TEeMIiepaTypsl, JaBICHUS, KaTAIA3aTOPa) HA CKOPOCTh XUMUYECKON PEAKIIHH.

3. Kpartkoe cogep:xanue JTUCUMILIHMHbBI

PacTtBopsbl 3sekTposmTOB. Onekrpocratudeckas teopus JlebGas-Xrokkens. Pacuer
AKTUBHOCTH U CPEIHUX MOHHBIX KOA(PPHUIMEHTOB aKTUBHOCTH CHIIBHBIX 3JICKTPOJIUTOB B
pa30aBICHHBIX W KOHLIEHTPUPOBAaHHBIX PACTBOPOB M PACTBOpPaX YMEPEHHON KOHLIEHTPALHH.
VYaenpHas U MOJSpHAs dIEKTPUYECKUE NPOBOAMMOCTH. CKOPOCTb IBHKEHHUS W IOJIBHUKHOCTH
noHOB. [IpenenbHble MOJSIPHBIE 3JIEKTPONPOBOJHOCTA MOHOB. 3aKOH HE3aBHCHUMOIO JIBUKECHUS
noHoB Konbpayma. [IpuMeHeHrne n3MepeHnil 3JIEKTPUYECKON MPOBOJAUMOCTH JIJIsL ONIPEACIEHUS
CTENEHU U KOHCTAHThI AUCCOLUAIIMU CJIA0BIX JIEKTPOIUTOB.

DJIEKTPOXMMHYECKHe cHcTeMbl (umemu). BoO3HUMKHOBEHME CKayka IOTEHIMaNa
HarpaHune paszgena npoBoaHukoB | wu Il poma. JIBONHOW 3JEKTpUUECKHUH  CIIOM.
ONEeKTpOABMKYIIasi  CWIa  TaJlbBaHMYECKOIO  AJIEMEHTA,  AJIEKTPOJAHBIM  MOTEHIHUAaI.
TepMonuHaMuueckass ~ TeOpHusl ~ TaJbBAaHMYECKHMX  sBJICHUHN,  ypaBHeHMe  HepHcra.
OnexkTpoxumMuueckas (GopMa OCHOBHOTO YpaBHEHHMs TEPMOJMHAMMKH, TEMIIEpaTypHbII
koaurment DJIC. Dnexrpoast | u Il poma, ra3oBbie U OKHCIUTETHLHO-BOCCTAHOBHUTEIIbHBIC
ANIEeKTPOAbl. THIIBI ralbBaHUUECKUX 3JIEMEHTOB: XUMUYECKHE, KOHLIEHTPALIMOHHBIE, C IEPEHOCOM
u 0e3 nepeHoca. XUMUYECKHE UICTOUHUKHU TOKA, TOITUBHBIE 3JIEMEHTHI.

Xumuyeckass KHHeTHKAa. CKOpPOCTh XUMHUYECKOW pEaKIMH, KOHCTaHTa CKOPOCTH,
NOPSAJOK M MOJIEKYJISIpHOCTh peakuuu. KuHernka HeoOpaTuMbIX peakuuid 1-ro, 2-ro, 3-ro u
HyJIeBOr0 TopsaakoB. JuddepeHuunanbHble U HWHTETpalbHBIE METOJbI OIpeNeiIeHUs] MOopsaKa
peakuuu. Crnoxhble peakiuu. [IpuHIMN HE3aBUCUMOIO NMPOTEKAHMS JIEMEHTAPHBIX PEaKIIMM.
OOpartumMble, mnapajienbHble U IOCHEAOBaTeIbHbIE peakiuu 1-ro mopsaka. BrusHue
TEMIEpaTypbl Ha CKOPOCTb peakluH, NpuoOImkeHHoe npasuio Baut-I'odda. VYpasHeHnue
Appennyca, nuddepeHmanbias U UHTErpanbHble (OPMbI ypaBHEHHUS. OKCIIOHEHIMabHas
¢dopma ypaBHEeHHsS AppeHHryca. DHEprHsl aKTUBALUU U IPEIIKCIIOHEHIIMAIBHBI MHOXHUTENb.

Teopun XuMHUYECKOW KMHETUKH: TEOPHsI AKTUBHBIX COYJAapEHHM M TEOpHUs MEPEXOIHOIO

cocrosaus  TIIC (aKTI/IBI/IpOBaHHOI‘ (O) KOMHHGKC&). OHTAIBNUS U OHTPOIIMA AaKTHUBAIUH.



DoTOXMMHUYECKHE peakuuu. XUMudeckue u (potopuszndyeckue CTaguu, BTOPHUHBIE MPOLIECCHI.
Kuneruka ¢oroxummuueckux peakiuil. CeHcHOMTU3MpOBaHHBIE (OTOXUMHYECKUE PEAKIIUU.
LlenHble peakIyy, MEXaHU3MbI 3apOKIACHUS, PAa3BUTUS W OOpbIBa 1enu. HepasBeTBIeHHbIE U
pa3BETBICHHBIC LENHBIE pPEAKUUU. BeposTHOCTHas TeOpUs PA3BETBICHHBIX PEaKLHUM.
IIpenenbHble ABICHMS B LICTTHBIX PEAKLUAX, HUOKHAN U BEPXHUH NPEAEIIbl BOCIUIAMEHEHUS.

Karanu3. ['omorenHelii u rereporeHHbli Karanu3. OCHOBHBIE 3aKOHOMEPHOCTU
KaTaJIUTHUYECKUX peakuuil. BiausHue karanmzaTtopa Ha TEPMOJMHAMHYECKHE U KHUHETUYECKUE
napaMmeTpsl peakuu. CeleKTUBHOCTh KaTaJIN3aTopa, KaTaIUTUYECKasl aKTUBHOCTb. [ OMOT€HHBII
karanu3. CIuTHBIA U pa3[esIbHBIA MEXAaHHM3Mbl KaTAJIMTUYECKOrO NEHCTBUSA. DHEPreTUUYECKUE
JIUarpaMMbl  B3aUMOJICWCTBUSL peareHTOB ¢ KaTaimu3aTopoM. OOmmii u  cnenuduyeckuii
KHCJIOTHO-OCHOBHOM KaTaJus. Karamms KOMILJIEKCaMU [IEPEXOAHBIX METAJLIOB.
®epMeHTaTUBHBIM KaTann3. ['ereporeHHsll Karanu3. THUIBI IeTepOreHHBIX KaTaau3aTOpOB.
3aKoH JACUCTBYIOIIMX MMOBEpXHOCTEW. KMHETHKa reTeporeHHbIX peaKui.

4. O0beM y4eOHOM JUCHUIIMHBI

Bujtb1 yseGHuoii pagorr B 3aYeTHBIX B aKaJeM.
eIMHUIaX yacax

O0mas TpyA0eMKOCTb I CHUILTHHBI 110 y4eOHOMY 5.0 180
ILUIAHY
AyAUTOpPHBIE 3aHATHS: 1,78 64
Jlexmm (Jlek) 0,89 32
[TpakTuueckue 3anstus (I13) 0,89 32
CamocrosiTeibHast padora (CP): 2,22 80
Buja konTpoJsi: 3a4er / 3Kk3aMeH sk3ameH (1,0) k3amMeH (36)

AHHOTaIus padoyeil NporpaMMsbl JMCHUIIMHBI «/{0NM0THUTE/IbHBIE IT1aBbI

oprannyeckoii xumum» (51.B.0/1.7)

1. Heap nucuMnanHbl — IpUOOpETEHUE CTYACHTAMH 3HAHUI O CTPOEHHH OPTaHUYECKUX
COCIMHECHUHN, OCHOBHBIX XWUMHUYECKHX CBOMCTBAX pa3IMYHBIX KJIACCOB OPraHUYECKHUX

CO€IUHEHHMI U METOHaX UX MOJIYYCHUS, KaK NPOMBIINIJIICHHBIX, TaK U Ha60paTOpHBIX.

2.B pe3yJjbTaTe H3YYCHUHA TUCHUIIJIMHBI CTYACHT JOJIZKCH:

Obnadams cnenyronumu npodeccuoHaibHbIMUA KommeTeHIusMu (I1K):

- CIHOCOOHOCTBIO OCYIIECTBISTh TEXHOJOTHMYECKUH TMPOLECC B COOTBETCTBHH C
pEerJaMeHTOM M MCIOJB30BaTh TEXHUYECKHE CPENICTBA JJIsi U3MEPEHHUs OCHOBHBIX MapaMeTPOB

TEXHOJIOTUYECKOT0 Mpoliecca, CBOUCTB Chipbs U npoaykimu ([TK-1);



- CIIOCOOHOCTBIO CIIEUTHh 3@ BBINOJHEHHEM IpaBWJI TEXHUKH O€30MacHOCTH,
NPOM3BOJICTBEHHON CaHUTapUM, IMOKAapHOM OE30MacHOCTH M HOPM OXpaHbl TpyAa Ha
npeanpustusx ([1K-6);

- TOTOBHOCTBIO H3y4yaTb HAyYHO-TEXHHYECKYI0 HH(POPMALUIO, aHAJIU3UPOBATh
OTEYECTBEHHBIN M 3apyOEKHBIN OIBIT 110 TeMaTuke ucciaenopanuii (ITK-13)

- CHOCOOHOCTBIO IIJIAHMPOBATh AKCIEPUMEHTAIbHBIE HCCIIEIOBaHUS, I10JIy4aTh,
00pabaThIBaTh U aHATU3UPOBATH MOJTy4eHHbIE pe3ynbrarhl ([1K-15).

3HaTh:

— TEOPETHYECKUE OCHOBBI CTPOEHHS M CBOMCTB pa3jIMYHBIX KJIACCOB OPraHUYECKHUX
COCIMHECHU;

— CIIOCOOBI TIOJTYYEHHUSI U XUMHUUECKHE CBOHCTBA OCHOBHBIX KJIACCOB OPraHHMYECKUX
COCJIMHEHM;

— OCHOBHBIE MEXaHU3MbI IPOTEKAHUS OPTaHUYECKUX PEAKIINA;

Ymers:

— IPUMEHATH TEOPETUYECKHE 3HAHUS MJI1 CHUHTE3a OpPraHUYECKUX COEIUHEHUI
pa3INYHbIX KIIACCOB;

— aHaJIM3MpOBAaTh U MPEJCKa3bIBaTh PEAKIMOHHBIE CBOICTBA OPraHUYECKHUX
COCIUHEHUH,

— COCTaBJISITh CXEMbl CUHTE3a OPIraHUYECKUX COEAMHEHUMN, 3aJaHHOT'O CTPOCHMUS;

Baanern:

— OCHOBaMH HOMEHKJIaTYphl M KJIaCCU(PUKALIUN OPraHUUECKUX COEMHEHUI;

— OCHOBHBIMU T€OPETUUECKUMH IMPEICTABICHUSIMU B OPraHUYeCKONH XUMHH;

— HaBbIKaMU OOOCHOBAaHMSI PALMOHAIBHBIX CIIOCOOOB MOJYYEHHUS OPraHMYEeCKHX
BELIECTB.

3. Kparkoe cogep:kaHue TUCHHUIINHBI

l"anoreHonpon3BoIHEIE. Knaccuduxkarnus. Homenkiarypa. Ankui- "
alTIrajioreHyuibl.apoMatuueckue  rajmorenuasl.  Mzomepus. Homenknatypa.  CrocoObl
nosyueHus. IIpocTpaHcTBeHHOE M 3EKTpoHHOE cTpoeHue. dusndeckue cBoiicTBa. Peakuun
HYKJICO(DUIBHOTO 3aMeIIeHuss U OoTieruieHus. [loHsATHe HYKI€O(pHIBHOCTH U OCHOBHOCTH
peareHToB. AMOUICHTHbIE HYKJI€O(UIbHbBIE PEareHThI.

Mertannopranuyeckue  COeAMHEHHs. Tumbl  cBsi3ed B 3JIEMEHTOPraHUYeCKHX
coeauHeHusx. CrocoObl MOMYy4YeHUs JUTUH- M MarHMHOpraHWYecKHX coeAuHeHuil. Peakuus
['punbsipa, MexaHu3M. Peakuuu ¢ kapOOHWIBHBIMU COEIUHEHHUSIMU.

Cnuptel. ®enonbl. Ilpoctbie 3dupbl. nokcucoenuHeHUs. AJbIETUbl, KETOHBI.

KapOoHoBbIe KHUCIOTHI U MX MPOU3BOJHBIE. B Kak0M Kilacce paccMaTpHUBAIOTCS CIEAYIOLINE



pa3fienibl: WM30MepHs, HOMEHKJIaTypa, (u3Mueckrue U XUMHUYECKHE CBOMCTBa, CHOCOObI
MOoJTy4YeHHs. MexaHu3Mbl peakiui.

Mamnonossiit 3¢up. Ilomyuenune. Ctpoenune, CH-KucmorHocts. Peaknuu koHmeHcanuu
MaJIOHOBOTO 3(pa U MAJIOHOBOM KHCIIOTHI C albJerujaMu. AMUHOKHUCIOTHI. J{MKkapOOHOBBIE
KHUCJIOTBI.

A3zotconepxkamue coeauHenus.  Hurtpocoenunenus. Amunbsl. B kaxiaom kiacce
paccMaTpUBAIOTCS CIEAYIOIINE Pa3/ieibl: H30MEPHsl, HOMCHKIATYpPa, GU3NYECKUE U XUMUYECKHE
CBOMCTBA, CITIOCOOBI MOJy4YeHHSI. MeXaHU3Mbl pEaKIIHii.

A3a- 1 1na3ocoeuHEHUs

[lonyyeHne nAua30COEAMHEHUN pEAaKUUEN Ua30TUPOBAHUSA: YCIOBUS IPOBEICHUS
peakuuu u MexaHusM. Dusmyeckue cBoicTBa. XuMHUYecKue cBoWcrBa. llonmydenue u

INPpUMCHCHHC aSOCOGHHHeHHﬁ.

4. O0beM y4eOHOH JUCHUIIIMHBI

O6bem

Bun yuebHO# paboTh B 3aueTHbBIX B akanemuueckux

€IMHUIIAX qacax
OO0masi Tpy10€eMKOCTb M CHUIITHHBI 6 216
10 y4e0HOMY ILIAHY
AyIMTOpHBIE 3aHATHS: 1.8 64
Jlexuunu (JIek) 0.9 32
[Tpaktuyeckue 3ansatus (I13) 0.9 32
JlabopaTopus - -
CamocrositesbHas padora (CP): 3.2 116
Jlpyrue BUbI CAMOCTOSITENIbHOW PabOThI 3.2 116
Bupa xonTpoJsi: 3a4er / 3Kk3aMeH 1 Ok3amen (36)

AHHOTanMs pagoyeii MPOrpaMMbI JUCHHILTHHBI «/[0NIOJHHTEIbHBIE IJ1aBbI
¢uszukn» (b.1.B.O/1.8)

1. llean u 3a7a4 JUCIHHILTHHBI
Henab0 AUCHUNJMHBI SBISIETCS TPUOOPETEHUE CTYJIEHTaMHM 3HAHWW IO OCHOBHBIM

pasaciaMm CI)I/ISI/IKH U YMCHUIO MPUMCEHATH UX B APYTUX €CTCCTBCHHOHAYYHBIX JUCHHUITIJINHAX.

OCHOBHBIMH 3aJavYaMi TUCHMIIVIMHBI, PEHICHUE KOTOPBIX o0ecrieynBaeT JOCTHIKCHHC
OCIn, ABIAIOTCA: (I)OpMPIpOBaHI/Ie HpeIICTaBJ'IeHI/Iﬁ 00 OCHOBHBIX (I)I/IBI/I‘{CCKI/IX 3aKOHax IMPUPOALL
H MCTOAaX TCOPCTHUCCKHUX HCCIIeIOBAHUI Pa3INYHBIX CbI/ISI/I'-IeCKI/IX ?IBJ'IGHI/If/'I, a TaKXE aaTb

MMpEaACTaBJIICHHA O COBPECMCHHBIX SKCIICPUMCHTAJIBHBIX METOJAX UCCIICOBAHUS.

2. TpeGoBanus K pe3yJbTaTaM 0CBOEHHS THCIHUIIIHMHBI



N3yuenne kypca (u3MKKM TpH MOATOTOBKEe OakamaBpoB 1o HampapieHuto: 18.03.02
DHepro- W pecypcocOeperaromme Mpouecchl B XUMHUYECKOH TEXHOJOTHH, HEeQTEXUMUU U
OMOTEXHOJIOTUU

CIOCOOCTBYET MPHOOPETEHHUIO CIEAYIOMINX KOMITETCHIINH:

CriocoOHOCTh UCIIOJIB30BaTh OCHOBHBIC 3aKOHBI (DM3MKH B TPOQECCHOHATBHOM
NESITeIbHOCTH, TNPHUMEHATh METOJbl MaTEeMAaTHYECKOrO aHalM3a ¢ MOJCIUPOBAHHMS,
TEOPETUYECKOTO M dKCIIEpUMEHTaIbHOTO HccaenoBanus. (OITK-2)

CriocoOHOCTb HCTIONIB30BaTh E€CTECTBEHHOHAYYHBIC 3aKOHBI JJIsi MOHUMAaHHS

OKpY’KaroIIero Mupa u sicauii npupozsl. (OITK-3).

B pesyabTare n3yueHusi JMCUMILJIMHBI CTYAEHT 10JI7KEH::

3HATh:

- (u3uyecKkue OCHOBBbI KBAaHTOBOW CTaTHUCTUKU (MCXOJHBIE «0a30BbIe» IOJOXKEHUS,
OCHOBHBIC KBaHTOBBIE CTATUCTUUYECKHE PACIIPECIICHUS);

- DJIEMEHTbl 30HHOM TEOPHUM TMPU TPAKTOBKE pa3jIMYHbIX CBOMICTB METaJlIOB,
JURJIEKTPUKOB U MOITYIIPOBOAHHUKOB;

- 0a3oBble (hU3MYECKHE INOHATUS O KBAaHTOBBIX TEOPHSX TEIUIOEMKOCTH (Ha Mpumepe
KPUCTAJNINYECKUX Te);

- DJIEMEHTHl (PU3UKU TBEPAOTrO Tena (MCXOIHBIC MOHATHS O KpHCTauiorpaduu, THIAX
KPUCTAILIMYECKUX  CTPYKTYp;  CBEIEHMSI O  SBJIEHMM M  KBAHTOBOW  TpPaKTOBKE
CBEPXIPOBOJUMOCTH).

yMeTh:

- TMpPUMEHATh UCXOAHbIE (uU3NUYeCKHe (TEOPEeTUYECKUE) 3HAHUS NpPU PELICHUU
MpoQeCCHOHANIBHBIX 3a71a4;

- IPOBOJIUTh OLICHOYHbIE PACUETHI U OCYILECTBIATH (HA KAaUECTBEHHOM YPOBHE) aHaJu3,
HaOJII01aeMBIX SIBIICHUI.

BJIA/IETh:

- HaBbIKAMU OOOCHOBAHUS CBOUX CYKIEHHI, YTO CIIOCOOCTBYET MPAaBHIBHOMY BBIOOpY

MCETOAUKHU ITPOBOAUMOI'0 CTYACHTOM HUCCICOOBAHU.

3. KpaTkoe coaep:kanue JUCHUIIINHBI:
Cemecmp 4
1. DyieMeHTBHI KBAHTOBOM CTATUCTHKH
DneMeHTbl KBaHTOBOM cratucTuku. KBaHTOBas cuctemMa W3 OJUHAKOBBIX YacTHI.
[IpuHIIMTT TOXKJIECTBEHHOCTH OJWHAKOBBIX dYacTHIl. CHUMMETPUYHBIE W HECHUMMETPUUYHBIC
BOJTHOBBIC (DYHKITMHM, OIMCHIBAIOIINE COCTOSHUS TOXJACCTBEHHBIX MHUKPOYACTHIl. BO30HBI H
depmuonsl. [Ipunnun [Taynu. KBanToBsle cratuctudeckue pacnpeneneHus boze-DitHireiina u

®epmu- Jlupaka. BeiposkIeHHBIN AIEKTPOHHBIN Ta3 B KpUCTaiax (METaIbI).

2. Meranibl, AUJIEKTPUKH M MOJIYNPOBOJAHUKH € TOYKH 3PEHHUS 30HHOH TeopHu
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DOHepreTrudeckue 30HBI: cratucTuka ®depmu-llupaka, sHepruss Pepmu. DIEKTPOH B
MePUOIUYECKOM ToJIe KprcTaiia: 3¢ (HEKTUBHAS Macca dJIEKTPOHA.

3. D1eMeHTHI (PUM3UKHU TBEPAOIO Tea.

®dwusuka tBEpaoro Tena (OTT): onpenenenue, CBA3b C JPYTUMH JUCITUTUIMHAMEU, OOBEKTHI
U3YYEHHUs, Kpyr pemaembix 3anad. CBs3b ¢ Kpucramwiorpadpueil, KpuUcCTaLIOPU3UKOH U
kpuctaoxumueil. KonpencupoBannoe coctosHue. I[logxoa k omnucaHuio TBEPIBIX Tell.
Crpykrypa kpuctamwioB. Cummerpus ¢ (U3WYECKHE CBOMCTBA KPUCTAUIOB.  THIBI
KPUCTANTHYECKUX CTPYKTYp (0Omas xapakrepuctuka). [[1oTHBIE ymakoBkH: KyOudeckas u
reKcaroHanbHasi (Ha KayecTBEHHOM ypoBHeE). [loHsiTHE O CBepXMpOBOIUMOCTH (KBaHTOBBIC

MPEJICTaBICHUS Ha KaYECTBEHHOM yYpPOBHE).

4. O0beM y4eOHOM JUCHUIIMHBI

Bcero 4 cemecTp
Buapl yueoHoii padoThl 3au4. e,/ 3au4. 1./
aK.yac aK.yac
O01ast TPyA0eMKOCTh JMCHHUIIJIMHBI 10 Y4eOHOMY
MJIaHY 3/108 3/108
AyIUTOpHbIE 3aAHATHS: 0,8/32 0,8/32
Jlexuun (JIex) 0,4/16 0,4/16
Jlaboparopusie 3ansaTus (J1ad) 0/0 0/0
[IpakTuueckue 3aHATUS
(I13) 0,4/16 0,4/16
CamocrosiTenbHas padora (CP): 1.2/40 1.2/40
Bua xonTpoJs: 1/36 IK3aMeH-
IK3aMeH/3a4eT 1/36

AHHOTanus pado4yel NporpaMmMsl JMCHHILIMHBI «JIabopaTopHbIe padoThl O
¢usznueckoi xumun» (b1.B.0/1.9)

1. leau u 3aaa494 JUCHMIJIMHBI
eab AUCHUNIMHBI — O3HAKOMHUTH M PACKPHITH BO3MOXXHOCTH OCHOBHBIX 0a30BBIX

AKCIIEPUMEHTAJIbHBIX METOJIOB (PU3WUYECKOW XWUMHUHW, HAY4YUTh CTYJ€HTa BHUAETh OOJAcCTH U
npeaesibl MPUMEHEHUS] 3TUX METOJI0OB HMCCIEIOBAaHUs, YETKO MOHUMATh WX MNPUHLMIHAIbHBIC
BO3MO>KHOCTH ¥ OTPaHUYEHHUS IIPU PEIIEHUU KOHKPETHBIX SKCIEPUMEHTAIIbHBIX 3a7a4.

3apaum u3ydeHUs AUCIUIUTHHBI CBOIATCA K (POPMUPOBAHUIO Y CTYJIEHTa TBOPUYECKOTO
MOAXO0Ja K Pa3BUTHIO HABBIKOB (PHM3MKO-XMMHUUYECKOTO HMCCIICOBAHUS, TPAMOTHON IMOCTAaHOBKE
71a060paTOPHOTO MCCIIEIOBAHUS U HAXOXJACHUIO MyTEH ero peaiusaluu, aHaanu3a u 0000IIeHus
MOJIYYEHHBIX SKCTIEPUMEHTAJIbHBIX PE3YIbTATOB.

2. B pe3yabTare nzyuyeHus kypca «Jladoparopubie padoTsl o pusuveckoi XuMum»
CTY/IEHT J0JIKEeH:

Oénaoams cnenyrommmu odmenpodeccunonansubiMu koMiereHIsaMu (OIK):



- CIOCOOHOCTBIO  HCIIOJIb30BaTh ~ OCHOBHBIC  3aKOHBI  €CTECTBEHHOHAYYHBIX
JUCHUIUIMH B TPO(ECCHOHANBHON JEsATeIbHOCTH, IPUMEHITh METOJbl MaTeMaTHYECKOTO
aHaJM3a U MOJICJIMPOBAHUS, TEOPETHYECKOTO U SKCIIepuMeHTanbHOro uccinenosanus (OI1K-2);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAyUHBIE 3aKOHbBI JJIs
NOHUMAaHUsI OKpY»XKaroliero Mupa u sisnenuit npupoasl (OI1K-3).

3names:

- IPUHLIMIIBI pa0OTHI U CXEMBI UCIOJIb3YEMbIX U3MEPUTENIbHBIX YCTAHOBOK;

- BO3MO)XHOCTH METO/I0OB CHEKTPOXUMHM JUIsl TPOBENEHUS KAYECTBEHHOIO U
KOJIMYECTBEHHOTO aHallM3a XMMHUYECKUX CHCTEM, ONPEAENICHUS TEPMOJUHAMHYECKHUX CBOMCTB
XUMHUYECKHX BEIIECTB;

- KOHAYKTOMETPUYECKUH UM  NOTEHLUHUOMETPUYECKHII  METOAbl  HAXOXKICHMS
TEPMOJIMHAMHYECKIX  XapaKTEPUCTHK DIJIEKTPOJMTOB (aKTUBHOCTEH U K03 dummeHToB
AKTUBHOCTH, KOHCTaHTBI AUCCOIMAIINH, TEPMOAMHAMUYECKUX XapPAKTEPUCTHK PEAKIIIH);

- (U3NKO-XMMHYECKHE METOJbI MCCIEeIOBaHUs U aHain3a (a30BBIX PaBHOBECUH B
OJIHO- U MHOTOKOMITOHEHTHBIX CHCTEMax, IMyTH MOCTPOCHH (PAa30BBIX AUATPAMM COCTOSHHUS;

- AKCIIEPUMEHTAJIbHbIE METO/Abl H3Y4YEHMsS] KHHETUKM XHMHUYECKUX PEaKLHid,
CIOCOOBI OTIpe/IeTICHUS] KOHCTAHT CKOPOCTEH U MOPSAIKa XMMUUECKUX PEeaKLIUi.

- KaJIOpUMETPUUYECKUE METOJIbl OIPENEICHUs TEMIOEMKOCTH, TEIUIOBBIX 3((HEKTOB
U IPYTUX TEPMOXUMHUYECKUX CBOMCTB U3y4aeMbIX OOBEKTOB.

Ymemos:

- OPUMEHATh  TEOPETUYECKHME  3HAHUA U OKCIEPUMEHTAIbHBIE  METOMbI
UCCIIe0BaHMs PU3NYECKONW XUMHHU MPH PEIIeHUH MTPO(heCCHOHATBHBIX 3a/a4;

- chopmynupoBaTh mpobIeMy U 000CHOBATH BHIOOP IKCIEPUMEHTAIHHOTO METO/IA
MCCJIEIOBAHMSI, TIOCTABUTD LI€TH U 3a/1a4¥ U HAMETUTD ITYTH UX JTOCTHKEHUS;

- NPOBECTH MaTeMaTHYECKyl0 00paboTKy HSKCIEpUMEHTAJIbHBIX MAHHBIX Ha 0Oa3e
TEOPETUYECKUX 3HAHUHU N0 (PU3HUECKON XUMUU;

- IpEeJCTaBIATh JaHHbIE Ta0OPAaTOPHOTO MCCIeI0BaHus B Tpaduueckoil hopme U Ha
OCHOBE TIOJYyYEHHBIX 3aBUCHUMOCTEH OIpENENsATh COOTBETCTBYIOIIME TEPMOAMHAMHUYECKHUE U
KMHETUYECKUE XapaKTEePUCTUKN XUMHUECKON CUCTEMbI U XMMHUECKOT0 IIpoIecca;

- IPOBOAMTH aHAIN3 M KPUTHYECKH OLIEHHWBAThH MOJYYEHHbBIE IKCIIEPUMEHTAJIbHBIE
JaHHbIE, 000011aTh U JeaTh 000CHOBAaHHBIE BBIBO/IbI Ha 0a3e MPOBEAEHHBIX OMBITOB.

Bnaoemy:

- KOMIUIEKCOM COBPEMEHHBIX SKCIIEPUMEHTAIBHBIX METO/0B (PU3NYECKOW XUMHUU
JUTSI pEIIEHUs KOHKPETHBIX MCCIIEI0BaTENbCKUX 3a/1a4;

- SKCIIEPUMEHTAIBHBIMU ~ METOJaMH  HCCIIEOBAaHUSl COCTOSIHUS ~XHUMHYECKOTO
paBHOBECHSI U KHHETUKH XUMHUECKOT0 IIpolecca.

- npueMaMd OOpabOTKM TMOJIYYEHHBIX OIBITHBIX JAHHBIX JJI BBISBICHUS U
YCTAHOBJICHUS] B3aMMOCBSI3ed MeEXJIy TEpMOJIMHAMUYECKUMH CBOWCTBaMU U (U3NYECKUMU

napaMeTpamu mpoIecca;



- 3HaHUAMH OCHOBHBIX 3aKOHOB (1)I/ISI/I‘IGCKOI>'I XUMHHN OJIA CO,Z[ep)I(aTeJIBHOI;’I

HHTCPHPCTALNHN MOJYYCHHBIX OKCIICPUMCHTAJIBHBIX PC3YJILTATOB.

3. Kpartkoe cogep:xanue JTUCUMILIHMHbBI

IIpumeHeHne MeTOIOB  (PU3UKO-XMMHMYECKOI'O HCCIEAOBAaHUS JJIs  ONpE/eieHus
TEPMOJMHAMHYECKUX U KHHETHUECKUX XapaKTEPUCTUK XUMHUUECKUX CHUCTEM.

CnekTpoxumMuyeckue MeTOAbI McciaeloBaHusl. KauecTBEeHHBI aHanIM3 BEIIECTBA
(ompesienieHHe MEXBSICPHBIX PACCTOSIHUI, MOMEHTOB HWHEpUUH MoJekyn). OnpenencHue
KOJINYECTBEHHBIX ~ XApaKTEPUCTHK (CTENEHM JUCCOLUMAIMM M KOHCTaHThl JUCCOLMALUU
AJIEKTPOJINTOB, TEIJIOEMKOCTH BEILIECTBA).

DJIeKTpOXMMHYecKHe MeToabl ucciaenoBanusi. Konaykromerpusi. OnpeneneHue
KOHCTaHTBl JIMCCOLMALMM CJIA00ro 3JIEKTPOJMTA, CTENEHW AMCCOLHUALMM, SJICKTPUYECKON
OPOBOJUMOCTH  NIpU  OECKOHEYHOM  pa30aBlIeHUM  KOHIYKTOMETPUYECKUM  METOOM.
IMorenumomerpusi. OmnpeneneHre TEPMOJAUHAMUYECKUX XapaKTEPUCTUK XUMHUYECKON peakuu
(AH®, AG®, A,S°), TemniepaTypHoro kospduumenta 3J1C (dE® / dT ), cranmaprroit DJIC (E°),
M3Yy4EHUE BIUSHUS 100aBOK Ha MOTEHLIMAJ 3JIEKTPO/a.

da3zoBoe paBHOBecHe B OJHOKOMIIOHEHTHBIX cHucTeMaX. DUIHKO-XMMHYECKHI
a”Haym3. l3ydeHue 3aBUCHMOCTH CBOMCTB cucTeMBl OT €€ cocraBa. KpuBble OXJIaXIEHUS.
Omnpenenenue cocraBa 3BTEKTHMYECKOM cMecu. [locTpoeHue auarpaMm KMIIEHHS M Juarpamm
IUTAaBKOCTH Il OMHApHBIX cucteM. OrpaHuYeHHass PAacTBOPUMOCTh B TPEXKOMIIOHEHTHBIX
CUCTEMAX.

Xumuyeckoe paHoBecHe. OmpenelleHne KOHCTAHTBI XMMHUYECKOTO DPAaBHOBECHSA U
TEIIOBOT0 3P PeKTa XMMUUIECKOH peakIiy Ha IpUMepe peakifii pa3iosKeHusl.

Tepmoxumusi. Kajgopumerpus. Onpenenenue TEIUIOEMKOCTHU BEILIECTB

KAIOPUMETPUYECKUM METOJIOM.



4. O06beM yueOHOM JUCUUIIJIMHBI

Bujtet yuesHoii pagoTs: B 3aYeTHBIX B aKajJeM.
eIMHUIAX yacax
O0uas TPyA0eMKOCTb M CHHUILIHHBI 110 y4eO0HOMY 3.0 108
ILUIaHY
AyJIUTOPHBIE 3aHATHS: 0,89 32
JlaGopaTtopust 0,89 32
CamocrositeasHas padora (CP): 2,11 76
Bux koHTpoOJIsI: 3a4eT / IK3aMeH - 3a4er

AHHOTanuUA padoyeil NPOrpaMmMbl TUCUUIIMHBI « JIEKTPOTEXHUKA M MPOMBbILIVIEHHAS
sexkTponuka» (b1.B.0/1.10)

1. leab AMCHUILIAHBI:

(dbopMupoBaHHe y OOydarolUXcs KOMIIETEHIIUH, 00ECIEeUnBaIONIUX TEOPETUUYECKYIO U
MPAKTUYECKYI0 TMOATOTOBKY BBITYCKHUKA, YMEIOIIETO0 BBIOMPATh M JKCIUIyaTHpPOBATh
ANEKTPOTEXHUYECKUE W BJIECKTPOHHBIE YCTPOMCTBA, BIAACIOIIETO HABBIKAMH HCIIOJIb30BaHUSA
COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTHUH JIJIi aBTOMATH3WPOBAHHOTO MOJICIUPOBAHUS U
pacuéra 3JEeKTPUUYECKUX U DJIEKTPOHHBIX LIETIEH.

2. B pe3yabraTre u3y4YeHHs UCHUIUIMHBI o00y4yalolluiici 1O mnporpamme
0akajaBpUAaTa J0JKEH OBJIA/IeTh CJeAYIOIMMH KOMIeTeHUHAMU:

Obwenpogheccuonanvhvie:

- CHoCcOOHOCTh pelIaTh CTaHJApTHBIE 3aJa4d MPO(EeCCHOHATBLHOW AEATeNbHOCTH Ha
OCHOBE MH(OPMAIIMOHHON U OMOIMOrpaduecKoi KylIbTyphl ¢ IPUMEHEHUEM HH()OPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHH W C YYETOM OCHOBHBIX TpeOOBaHMH HWH(POPMAITMOHHON
6e3zomnacHoctu (OITK-1);

- CHOCOOHOCTH HCIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIUIUIMH B
MpOoPECCHOHAIBHON ~ JCSITEIIBHOCTH, TPUMEHSATh METOJbl MAaTeMaTHUYeCKOrO0 aHaiu3a |
MOJIETTMPOBAHHSI, TEOPETUIESCKOTO U IKCIIEPUMEHTaIbHOTO HuccaenoBanus (OITK-2).

B pe3yabTare 0CBOCHUSI THCHMILIMHBI 00Yy4aIOIIMIACH JOJIKEH:
3namep:
- OCHOBHBIE TIOHSTHS, OTIPEACIICHUS] M 3aKOHBI DJIEKTPUUECKHX TETeH;

- MCETOABI MOJCIHNPOBAHHA, aHaIU3a H pacqéTa ueneﬁ IMOCTOSAHHOI'0O U HNEPEMEHHOTO
TOKOB, METOJOJIOTHIO 3JICKTPOTCXHUICCKUX H3MepeHHﬁ;

- YCTpOﬁCTBO U NOPUHIUIIBI pa6OTBI QJICKTPOTCXHUYCCKOTO U 3JICKTPOHHOTO
060py2l0BaHI/I$I, TpaHC(l)OpMaTOpOB, QJICKTPUYCCKUX MAIIINH, UCTOYHUKOB IMUTAHUA.

Ymemo:



- TNPUMEHATh TEXHOJOTMM  MOJEIMPOBAHHUA, aHalu3a, pacyéra W HKCIUTyaTaluu
INEKTPUUYECKUX CETEH, MPOMBIIIIIEHHOTO 3JEKTPOOOOPYI0BaHUS U SJIEKTPOHHBIX TPUOOPOB;

- BBI6I/IpaTB SJICKTPOTEXHUUCCKOC M JBJICKTPOHHOC O60py,Z[OBaHI/Ie AJI1 pEeUICHUA 3aJa4
MMPOCKTUPOBAHUA U pCAIM3all XUMHUKO-TCXHOJOTUYCCKUX IMMPOLECCCOB U MMPOU3BOJACTB.

Braaoemon:
- METOJ]aMU MOJICIIUPOBAHUS U PacU€Ta dJIEKTPUUYECKUX U DJIEKTPOHHBIX LIETICH;

- HaBbIKaMM IPAKTHUUYECKON pabOTBI C 3JIEKTPUUYECKOM amnmapaTypoill M 3JIEKTPOHHBIMHU
YCTpOMCTBaMHU.

3. KpaTlcoe coaecpkaHue NUCHUIIJIMHBI

BBe}IeHHe. HpeaMeT, OCHOBHBIC IIOHATHA, MCTOHOJIOTHUA  JJICKTPOTCXHUKU U
SJICKTPOHUKHU. KpaTKI/Ie HCTOPUUCCKHUEC CBCIACHUA. Baﬂaqn H MECTO KypCa B IOATOTOBKE
6aKaJ1aBpa TCXHUKH N TCXHOJIOTNH.

Mooyne 1. Inekmpuueckue yenu

1.1. OcHoBHbIe omnpeaeeHHs, ONMCAHHUSA MapaMeTPOB M MeTOA0B pacuéra
JIEKTPUYECKHUX Lenei.

OcHOBHBIE TIOHATHA H 0003HAYEHHUSA QJICKTPHUYCCKUX  BCIIMYMH W  3JICMCHTOB
SJICKTPHUICCKUX LICTICH. OcHOBEI 3HCKTpO6C3OHaCHOCTI/I. OCHOBHBIC  ITOHSTHUS TCOpHUNn
SJICKTPHUICCKUX IeIIeit. OcCHOBHEBIC MNPUHIUIBI, TCOPEMBI U 3aKOHBI JJICKTPOTCXHHUKH. MeTOI[I)I
MOZACIIMPOBAHUSA, aHAJIN3a U pacqéTa JIMHENHBIX QJICKTPHUYICCKUX LIETIEH MOCTOSHHOTO TOKA.

1.2. DuekTpnyeckne u3MepeHus U NpUOOPHI.

MeToapl HM3MepeHusl 3JIEKTPUYECKUX BEIMYMH: NpPSIMble M KOCBEHHbBIE. AHAJOTOBBIE
AIIEKTPOU3MEPUTEIIbHBIE U LIU(PPOBBIE FTEKTPOHHBIE TPUOOPHI: YCTPOUCTBO, IPUHIIUIT JEHCTBUS,
obnactu mnpuMeHeHHs. l3MepeHHe AIEKTpUYECKUX  BEIMYMH: TOKOB, HANpsDKEHUH,
COIPOTHUBIICHUN, MOIIIHOCTU U YHEPTHUU.

1.3.  AnHaau3 u pacyér JMHeHHBIX Leneil mnepeMeHHOro ToKa.

Cnioco0nI mpeacTaBieHusl (B BHJIE BPEMEHHBIX JHarpaMM, BEKTOPOB, KOMILJIEKCHBIX YHCEN) U
napaMeTpsl (aMIUIUTYy1a, YacToTa, HayalbHas (a3a) CUHYCOMJalbHBIX (YHKIMI. MrHOBEHHOE,
CpenHee M JCHCTBYIOIEE 3HAYCHHS IMEPEMEHHOTO CHHYCOHMJIAIhHOTO TOKAa (HAMpPsDKEHUS U
O1C). AKTUBHOE, PEaKTUBHOE U TIOJIHOE CONPOTUBJICHHUS BETBH. MOIIHOCTh B MEMAX
nepeMeHHOro Toka. Koaddunuent wmomHOCTH (cos([])) M ero TEXHUKO-PKOHOMHUYECKOE
3HaueHue. [I[puMeHeHne anreOpsl KOMIUIEKCHBIX YHCEN B dJEKTPOTEeXHHUKE. KOMITTIEKCHBIN METOT
pacuéra JUHEHHBIX 1eNel NEPEMEHHOr0 TOKa. bajaHc MOIIHOCTH B LEMsAX MEPEMEHHOTO TOKa.
Pe3oHaHCHBIE SIBIEHUS B AJEKTPUUECKUX LEMsIX. Pe30HAHC HAmpsOKEHWl M TOKOB. AHaIU3 U



pacu€r Tpex@a3HbIX Lenell NepeMEHHOro Toka. ABTOMAaTU3UPOBAHHOE MOJICIMPOBAHUE U PACUET
ANIEKTPUYECKHUX M AIIEKTPOHHBIX (makeTsl mporpamMm MultiSim, Mathcad, Excel).
Mooynw 2. dnekmpomazHummusle ycmpoucmea u 31eKmpuideckKue Mauiunbl

2.1. Tpancghopmamopei.

Ha3nauenue u oOmacTé mpuUMEHEHHUS TpaHcHOpMaTOpOB. YCTPOHCTBO M MPHHLHUI
neiictBuss  ogHo(dazHOro TpaHchopmaropa. AHaiIM3  3JIEKTPOMAarHUTHBIX — IIPOLECCOB B
TpaHchopmarope, cxema 3amMerieHus. Ilotepu sHeprum B TpaHchopmarope. Buemnue
XapaKTEPUCTHKH.

2.2. AcunxpoHHble MawUHbL.

YCTpoWCTBO ¥ NPUHLOMII  JEHCTBUS  TpeX(Pa3HOro  AaCHHXPOHHOTO  JIBUTATEIIS.
Mexanuueckue U paboune XapakTepUCTUKU. DHepreTndeckue quarpammsl. [1yck acMHXpOHHBIX
JIBUTATENIeHl C KOPOTKO3aMKHYTBIM M (a3sHBIM pOTOpoM. PeBepcupoBaHWEe M pETyIMpOBAHUE
4acTOTHI BpalLlEHUSI.

Mooynw 3. Ochoébl 31eKMPOHUKU

3.1. DneMeHTHAas 0a3a COBPEeMEHHBIX JIEKTPOHHBIX YCTPOMCTB.

[TonynpoBoHUKU. YClIOBHbIE O0O3HAYCHMsl, NMPUHLMIT JEHCTBUSA, XapaKTEPUCTHKH M
Ha3HAuY€HHUE IOJIyIIPOBOJHUKOBBIX JIMOJIOB, TPAaH3UCTOPOB, THUPUCTOPOB. MHTerpaabHble
MHUKPOCXEMBI, X Ha3HAYCHHE, KITACCU(PHUKAIISI U MAPKUPOBKA.

3.2. UCTOYHUKH BTOPHYHOIO JJIEKTPONUTAHUA W YCHJHMTEJH NIEKTPHYECKHX
CHUTHAJIOB.

[TomympoBOTHUKOBBIE BBIIPSIMUTENH: KJIACCH(PHUKALWsA, OCHOBHBIE ITapaMeTpPhl, CXEMbI U
OPUHIUI paboThl BbIIpAMHUTENS. Onekrpuueckue ¢uiubTpbl. Kiaccudukauus U OCHOBHBIE
XapakTepucTUKH ycunutened. OOpaTHble CBs3M B omnepalMoHHbIX ycwurenax (OVY), ux
BJIMSIHME HAa MapaMeTpbl M XapakTepUCTUKU ycuiutenas. OCHOBHBbIE TUIBI ycuiIMTeNed Ha Oaze
oVv.

4. O0bémM yueOHOM TMCUMILIHHBI
VI cemectp
Buabl yueOHoii padoTnl
3au. ex. Ak. 4ac.

OO0mast Tpy10eMKOCTb 1M CHUILIHHBI 3 108
10 Y4eOHOMY IJIaHY

KonrakTHasi pabora: 1,3 48
Jlexuuu (Jlek) 0,4 16
JIaGoparopusbie pabdotsl (JIP) 0,9 32
CamocrositesbHas padora (CP): 1,7 60
KonTtponbHbie paboThI 0,8 30
Pedepar 0.6 20
W3yuenue pa3enoB AUCIUATUTAHEL 0,3 10
Bua uToroBoro KOHTpoJIA: 3a4€T C OLICHKOU




AHHOTanuA padoyei MporpaMmbl TUCUUIIMHBI «MoeIMpOBaHUE IHEPTO- U
pecypcocOeperaluux npoueccoB B XMMHU4YE€CKO TEXHOJI0TUH, He(pTeXUMHH U
ouorexnonorun» (61.B.O/.11)

1. Heau aucUMIJIMHBI — OOYYCHHE CTYJSHTOB Ha KOHKDPETHBIX MpUMepax
MPaKTUYECKOMY HCIIOJIb30BAaHUIO METO/Ia MAaTeMaTH4YEeCKOro MOJEIMPOBAHUsA, BKJIKOYas HeE
TOJIKO COCTaBJICHUE MAaTEMaTHYECKUX ONUCAHUN, HO M aJITOPUTMBbI PELICHHS BO3HHKAIOIIHUX
3azay.

2. B pe3yabTrarTe u3ydyeHus QJUCHUILIMHBI 0aKaJIaBP 10JIKEH:

oBJaJeTh ciaeayomumu odmenpodeccunonanbubiMu (OIIK) komnereHuusamMu:

— CIIOCOOHOCTBIO HCIOJIB30BATh OCHOBHBIE 3aKOHBI €CTE€CTBEHHOHAYYHBIX JAUCLMUILINH B
npoecCHOHANBHOM  JEATEeIbHOCTH, MPUMEHSITh METOJbl MaTeMaTUYecKOoro aHajiu3a |
MOJICTTMPOBAHHS, TEOPETUIECKOTO M AKCIIepUMeHTanbHoro uccienaoBanus (OI1K-2);

oBJIaleTh cjeayrmmumMu npogpeccuoHanbHbIMU (IIK) komnereHuusiMu:

— CIIOCOOHOCTBIO Y4acTBOBaTh B COBEPILICHCTBOBAHMHM TEXHOJOTHYECKUX IMPOLIECCOB C
MO3UIUI PHEPTO- U pecypcocOepeKeHUsl, MUHUMH3AIMH BO3JACHCTBUS Ha OKPYXKAIOIIYIO Cpely
(IIK-2);

— CIIOCOOHOCTBIO HCIONB30BaTh 3JEMEHTHl JKOJIOr0-3)KOHOMHYECKOTO aHajiu3a B
CO3JIaHUH FHEPro- U pecypcocbeperarommux texHomnoruit (IK-8);

CIOCOOHOCTBIO  IUIAHUPOBATh  DKCIIEPHUMEHTAJIBHBIE  WCCICAOBAaHUS,  IOJIydYaTh,
00pabaThIBaTh U aHATM3UPOBATH MONTy4deHHBIE pe3ynbraThl ([1K-15);

— CIIOCOOHOCTBIO MOJIEIMPOBATH JHEPro- M pecypcocOeperaroliue MpoIecchl B
npomsbitnieaaocta (ITK-16);

3HATh:

— oIpejeNeHne, CTPYKTypy U OJIOYHBIA TNPUHLIUI MOCTPOEHHS MaTeMaTHYeCKHX
MoJielei; AJTambl MaTeMAaTUYeCKOro MOJENUPOBAaHHUSA; B3aUMOCBSA3b  (DU3MUECKOTO U
MaTeMaTHYECKOr0 MOJEIMPOBAHMS; MaTeMaTU4YeCKUe MOJEIM IIpoLeccoB  abcopOuuu,
pexTuduUKanyM, 3KCTPaKLUWHU, CYIIKH, TEII00OMEHAa, KpUCTAIIM3allid, aJIrOPUTMBI pacueTa
BBIIICYKa3aHHBIX MPOLECCOB;

YMeETh:

— pemiaTh 3a/1a4d COCTABJICHUS] MAaTEMATHYECKOTO OIMKCAaHUsI, BBIOUPATh METOJ] PEIICHUS
chopMyTUPOBAaHHON CHUCTEMBl YpaBHEHWMW, YCTAaHABIMBATh aJCKBATHOCTh MaTEeMaTHYECKOM
MOJIeTH OOBEKTY UCCIENOBAaHMs, pelaTh 3aJa4d ONTHUMH3AIMM U MPOCKTHUPOBAHUS
BBILLIEIIEPEUNCICHHBIX XUMHUKO-TEXHOJIOTUYECKUX MPOLIECCOB;

BJIaJETh:

— AQHAJUTUYECKHUM,  OMIUPUYECKUM U SMIUPUKO-AHATUTHYECKUM  METOJaMH
COCTaBIIEHUS MaTEMaTHYeCKOro  OMHUCAHMS; METOJaMU  UIASHTHU(PHUKAIMU  [apamMeTpoB
MaTEeMAaTHYECKUX MOJIEJeH; alropuTMaMH pacdyeTa OCHOBHBIX TEIUIO-, MacCOOOMEHHBIX
MIPOLECCOB B IPOBEPOUYHON U MPOEKTHON OCTAHOBKAX 33/1a4H.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:
Maremarnueckue moaenu. Onpenenenne. B3auMocBs3b MaTeMaTHYECKUX U (PU3UIECKUX
Moxener. [IpuOmmKkeHHBIM XapakTep MaTeMaTHYeCKUX Mojenei. JlomymeHus, mpuHUMaeMble



MpU TOCTPOCHUHM MaTeMaThdeckod mogenu. Kimaccudukanus mMareMaTndeckux Mojesed 1o
BPEMEHHOMY IPU3HAKY: CTAllMOHAPHBIE, HECTALlMOHAPHBIE, KBA3UHECTAL[MOHAPHBIE MOJEIH; 110
IIPOCTPAHCTBEHHOMY IIPU3HAKY: C COCPEJOTOYEHHBIMH IapaMEeTpaMH, C pacHpeesIEHHbIMU
napaMeTpami, SYEEUHbIe MOAEIIH.

Moayas 1. IIpuHUMIBI NOCTPOEHHSI MaTeMATHYeCKMX MoJejedl MW ITanbl
MATEeMaTH4YeCKOI0 MOJEJIMPOBaHHS.

CrpykTypa MaTeMaTHYeCKOTO OIMCAHMS IPOLECCOB XUMUYECKOM TEXHOJIOTHU. OTallbl
MaTEMaTHYECKOI0 MOJEIMPOBAHUS.

VYpaBHEHMsI, OTPAKAIOIIME OCHOBHBIE 3aKOHBI COXPAaHEHUS MAaCChl, JHEPIUH, HUMITYJIbCA,
nepeHoca, ycioBUsl paBHOBecHs, orpaHuueHus. JuddepeHnumansHas ¥ MHTETpalbHAs 3alUCh
3aKOHOB  coxpaHeHus. [lpumenenue teopembl Octporpaackoro-I'aycca ans  BbIBOza
muddepeHanbHoi (OpMBI 3aKOHOB COXpaHeHHs. MaTreMaTHuecKasi XapaKTepUCTHKa KIacCOB
YPaBHEHUH, BXOJAIIMX B MaTeMaTuyeckoe onucaHue. [locTaHOBKa HadalbHOIO M TPaHUYHBIX
ycinoBuil. KpaeBble ycinoBus 1 u 2 pona, cmemanHas KpaeBas 3aaada. 3agada Komw,
CYLIECTBOBAHME M EIMHCTBEHHOCTb €€ peleHus. [IpuMepbl NOCTaHOBKM KpaeBbIX YCIOBUM.
N3y4yeHne XMMUKO-TEXHOJIOTHYECKUX IIPOLECCOB METOJOM MAaTEMATHYECKOTO MOJAEIUPOBAHUS.
DTarbl MaTeMaTH4ECKOI0 MOIEITUPOBAHUS:

a) COCTaBJIEHHE MaTEMAaTUYECKOT0 ONHUCAHUS AHATUTUUYECKUM CIIOCOOOM, SMIIUPUUYECKUM
CI0CcOO0M, aHATTUTUKO-3MITUPUUECKUM CIIOCOOOM.

0) BwiOop Merona pemieHHs. AHATUTHYECKHE W YHUCICHHBIE METOJbl. VICTOYHHMKH
BO3HUKHOBEHHUS IOTPEIIHOCTEN. AHAIU3 CXOJMMOCTH MTEPALMOHHBIX METOJ0B. Peanusanus
BBIOPAaHHOIO METOJa pelleHus B BuAe anropurMa. Pa3paboTka mnporpammsl pacyera IO
AITOPUTMY.

B) YCTaHOBJIEHHE aJEKBAaTHOCTH MOZAEIH MO 00bekTy. CTaTHCTHYECKHE TMIIOTE3bl U
IIPOBEpPKA THUIIOTE3 IO CTAaTUCTUYECKUM KpHUTepusiM. Kpurepuu yCTaHOBIEHHMS aJe€KBaTHOCTH
OJIHOOTKJIMKOBBIX U MHOT'OOTKJIMKOBBIX MOJIENIEH.

r) Koppekuust Mmogenu no pesyiapraTam HakoImjeHHON uHGopMaiuu. [Ipumepsr.

brouHbIf NPUHIUI MOCTPOEHUS MATEMATUYECKUX MOJIENEeH XUMHUKO-TEXHOJIOTHYECKUX
IIPOLIECCOB.

[IpencraBienre MaTeMaTHYECKOTO ONMUCAHUS B COOTBETCTBHM C OJOYHBIM MPUHIUIIOM.
OcHOBHBIE OJIOKH, COCTaBIIAIOLIME OINUCaHME Ipolecca M MX B3aMMOCBs3b. OTpaxeHue
IOPUHIUIIOB CHUCTEMHOTO aHaiu3a B OJIOYHOM TMOAXOJ€ K MOCTPOEHHIO MaTeMaTHYeCKUX
MOJIeJIEH.

HelipoceTeBoe MonenupoBaHue.

Ompenenenue HeWpoceTeBbIXx Mojaened. CXoICTBO W paziuuue ¢ OMOJIOTUYECKUMHU
HelipoHHbIMU  ceTsiMu. Knaccudukanus HelipoceTeBbIX Mozenedl. Otambl  pa3pabOTKU
HellpoceTeBbIX Mojeneil. Anroputmbl o0ydeHus. HelipocereBble NpOrpaMMHBIE MAKETHI.
[IpuMmepsl TPUMEHEHNs HCKYCCTBEHHBIX HEHPOHHBIX CETEM.

Moayanb 2. ITapamerpuyeckasn HACHTH(PUKALUA MojeJiei XHMHKO-
TeXHOJIOTHYEeCKHUX MPOLECCOB.

Meroa MOMEHTOB.

CylHOCTP M NPUMEHEHHE METO/Ja MOMEHTOB JJIi HAXOXKICHHS TOUYEYHBIX OLEHOK
apaMeTpoB MojIeel CTPYKTYPhI TOTOKOB.

MeTo1 MaKCUMaIbHOTO MTPABA0NOI00HUS.

CyIHOCTh U MPUMEHEHHE METOJa MaKCHUMAaJbHOTO MpPaBAONON00Us A HAXOXKICHHS
TOYEYHBIX OLIEHOK MapaMeTPOB MOJIENEH CTPYKTYpPbI IOTOKOB.



Moayab 3. OnucaHue CTPYKTYpPbl NMOTOKOB B amnmapare Ha OCHOBE MO/eJbHBIX
NMpeACTABJIEHUI IBUKEHUS MOTOKA.

OMIIMPUYECKHE METOAbl YCTAHOBJIEHUSI CTPYKTYPbl ITOTOKOB. XapakTepucTuka
CTOXAaCTHYECKOTO TIOBEJEHUS YAaCTUI] C TIOMOIIbIO BHEIIHUX W BHYTPCHHHUX (QYHKIIHHA
pacripeniesieHusl. DKCIEPUMEHTAIbHBIE METO/Abl OLEHKM BHEIIHUX (YHKUUH pacrpereseHHs..
WNuaukaTopHble METOIBI UCCIIEIOBAaHUS CTPYKTYPhI MOTOKOB. OO6paboTka QyHKIUN OTKIIMKA IO
METOAY MOMEHTOB. YYET CTOXACTHYECKOW IMPUPOJbI ABUKEHUS MOTOKOB B MapaMeTPUUYECKUX
MOJECIIAX.

[IpencraBnenne mojaeneir B popme auddepeHnnanbHbIX ypaBHEHUH U MepelaTOuYHBIX
byHKUINH.

[IpencraBnenue Mozesel CTPYKTYphI IIOTOKOB B (hopMe mepenaTouHbIX (yHKUui. CBA3b
MOMEHTOB paclpe/ielieHus] YacTUI] II0TOKa 10 BpPEeMEHU NpeObIBaHUs C IepelaTOYHON
byHKIHEH.

[Ipumepsl npuMeHEHUsI METOAAa MOMEHTOB ISl OLIEHKH IIapaMEeTPOB MOJENEN CTPYKTYpPBI
MIOTOKOB.

Onenka  mapaMeTpoB  suyeedHod,  nudPy3uOHHOW,  PEUUPKYIALUOHHOW U
KOMOMHHPOBAHHBIX MOJIEIICH.

Mopnyas 4. IloctanoBka W pelieHue 3agad pacuyera (a3oBbIX paBHOBecHl B
MHOTOKOMIIOHEHTHBIX CHCTeMAaX.

IlocraHoBKa 3a/1a4 U pacueT paBHOBECUM B CUCTEME XKHJKOCTb — ra3, )KHUJIKOCThb — ap.

Pacuer paBHOBecus Kak pelIeHUE JIMHEMHOM 3aJayd. YUYET HEUJICAIbHOrO IMOBEACHUS
da3. Onucanme coBMEIICHHBIX (PA30BBIX M XUMHUYECKHX paBHOBecuil. MaTemaruueckoe
ONMCAHUE U AITOPUTM PEUICHUS 3a/1a4u.

[TocTanoBKa 3a7a4 U pacyeT paBHOBECHUM B CUCTEME JKUJIKOCTb — XKUIKOCTb.

AHanu3 ycToH4nBOCTH (Pa30BBIX paBHOBECHH. MareMaTHyeckoe OMUCAHUE U alNTOPUTM
pELIeHUs 3a/1a4Ml pacueTa paBHOBECUH KUAKOCTh- JKUJIKOCTb U KUIKOCTh-KUAKOCTh-TIap.

Mopayas 5. Pacuer moTtokoB B ABYX()a3HbIX MHOIOKOMIIOHEHTHBIX CHCTeMaX Ha
OCHOBe MO/IeJIbHBIX MpeICTaBJIeHUI MacconepeHoca.

MHOTrOKOMIIOHEHTHBIH MaccorepeHoc B oaHodazHoi cpene. [Ipsimbie U mepekpecTHbIe
s dexTs. Mosenn mpoHUIIaHUS U OOHOBJICHUSI MOBEPXHOCTH pasjesia Jijisi MaccomepeHoca B
IByX(a3HbIX cpelax. BrelpakeHHe MOTOKOB B MHOTOKOMIIOHEHTHOH JByx(a3zHOW cpezne uepe3
MaTpHIly K03 (HUIIMEHTOB MacconepeauH.

Mopyas 6. MoaeJn H aJropuTMbl pacdyeTra THIOBBIX IPOLECCOB XHMHYECKOMN
TeXHOJIOTUH.

Mopenu v anropuTMBI pacdeTa mnpoiecca abcopouu.

Ornucanue U arOpPUTMBI pacyeTa mporecca abcopOIy Ha OCHOBE MOJIEJIM BBHITECHEHUS,
syeeqHo, Tupy3noHHON MoIenei.

Mogenu 1 alropuTMbl pacuera nporecca MHOTOKOMIIOHEHTHOM peKTuduKaim.

JlBa moaxoma K MOJEIHMPOBAHHMIO TIpoliecca peKTU(UKAIMHU: PABHOBECHBIM U
HEPAaBHOBECHBIM. MeTOAbl W alrOpUTMBI pacyeTa PEeKTH(PHUKAIMOHHBIX KOJOHH. OmnucaHue
peKTU(UKAIINY B HACAJTOYHBIX KOJIOHHAX.

Mopenu 1 aaropuTMBbl pacdeTa Mpouecca HIKCTPaKIIUH.

DKCTpaklus B CUCTEMaX JKUIKOCThb-KUAKOCTh. OnucaHue npolecca Ha OCHOBE YEEUHOMN
MOJIeTH ¢ 0OpaTHBIMU OTOKaMU. AJITOPUTM pacdera KOJIOHHOTO SKCTPaKTopa.

Mogenu u aaropuTMbl pacuera mporecca acopOoIu.



Omyncanne u anropuTMBI pacdera mporecca Ha OCHOBE MOJETH BBITECHEHHS, SYECUHOH,
TG Py3MOHHON MOIETIeH.

Mogenu 1 anropuTMbI pacueTa mpolecca CyIIKH B IICEBI00KIKEHHOM CIIOE.

Onwucanue mporecca KOHBEKTUBHOM CYHIKM C Y4€TOM CTPYKTYpPBI Ta30BOTO IOTOKA B
anmapare. AJTOpPUTM pacueTa CyIIWIKH (POHTaHUPYIOIIETO CIIOA.

Mopgenu 1 anropuTMBbI pacyeTa Iporecca MacCOBOM KPUCTAJUTM3AIMU U3 PACTBOPOB.

Mopgenu mporecca KpUCTAUTM3AIMKA HAa OCHOBE METOJIOB MEXAaHUKH CIUIOIIHBIX Cpel.
OCHOBHBIC TOHATHS MEXaHWKH CIUIOIIHBIX cpen. JlomymeHus. AJNTOpUTMBI — pacueTa
HNEepHOANYECKUX U HEIPEPBIBHBIX KPHCTAJUIN3aTOPOB.

Mogenu 1 anropuTMBI pacyeTa COBMEIICHHBIX U OMOTEXHOJIOTUYECKUX MTPOIIECCOB.

XeMopeKTH(pHKAIH, XeMocopOLrs, OMOJIOTHYECKasi OYUCTKA MPOMBIIUIEHHBIX CTOKOB.
Hcnonp30BaHue NPUHLIKAIIA COBMEIECHHS U1 MHTEHCU(PHUKAIIMH IPOIIECCOB.

3aki04uenue.

B3aumocBs3p (pU3NUECKOro U MaTeMaTHYeCKOr0 MOJICIMPOBAHUS B XO/I€ PEIICHUS 3a1a4
OINITUMHU3AIMH, TIPOSKTHPOBAHMS U CO3/IaHHS HOBBIX XMMUKO-TEXHOJIOTHYECKUX MPOLIECCOB.

4. O0beM y4eOHOH JUCHUIIIMHBI

B 3aueTHBIX B akanem.
Buapl yue6HOI paboThl eJIMHUIIaX yacax
OO0mas Tpy10eMKOCTh JUCIUIIJIHHBI M0 Y4eOHOMY IJIaAHY 5 180
AyIUTOPHBIE 3aHITHSI: 2,2 80
Jlexuunu (JIek) 1,6 60
IMpaktuueckue 3austus (I13) 0,6 20
CamocroniTtesbaas padora (CP): 1,8 64
CaMocTosATENbHOE U3YUEHNE PA3/EI0B TUCIUIUINHBI 1,8 64
Bupa xoHnTpoJsi: 3a4er / 3k3aMeH 1 36
JK3amMeH

AHHOTAIMsA Padoyeii MPOrpaMMbl IUCHHUIINHBI « MAKPOKHHETHKA XUMHYECKHX
npoueccon» (b1.B.0/1.12)

1. Heau AUCHUNJIMHBI — HAYYUTh CTYJCHTOB METOJAM aHAIN3a W MOJEITUPOBAHUS
XUMHUYECKHX IPOILIECCOB, 00ECIEUNBAIOIINX PE3KOE COKpAIIEHHE CPOKOB MPOBEACHUS HAy4YHO-
TEXHUYECKUX MCCIEIOBAaHUN TPU OJHOBPEMEHHOM YBEJIMUEHUHM WX HAJEKHOCTH, CIocoOam
CO3JIaHUsI HOBBIX MPOM3BOJICTB U MHTEHCU(DUKAIIUN JEHCTBYIONTUX.

2. B pe3yabTaTe M3y4eHUs IMCUMILINHBI 0aKAJIABP JA0JIKEH

oBJaJeTh ciaeayommmu odmenpodeccnonanbubiMu (OIIK) komnereHuusaMn:

— CIOCOOHOCTBIO HCITOJIB30BATh OCHOBHEIE 3aKOHBI C€CTCCTBCHHOHAYYHBIX JUCHUIIIINH B
npoecCHOHANFHOM  AEITeTbHOCTH, MPUMEHSITh METOAbl MAaTeMaTHYeCKOro aHaliu3a |
MO/JICIIMPOBAHHUSI, TEOPETUIECKOTO M IKCIIEpUMEHTaIbHOTO HccinenoBanus (OITK-2);

— CIIOCOOHOCTBIO  HCIIOJIb30BATh  OCHOBHBIE  €CTECTBEHHOHAy4YHblEe 3aKOHBI  JJIs
MOHUMAaHHMS OKPYXKaIoIIero Mupa u sisieHui mpupost (OI1K-3);

oBJajeTh ciaeayommumu npodeccuonaababiMu (IIK) komnereHunsiMu:



— CIIOCOOHOCTBIO TPUMEHSTH COBPEMEHHBIE METOJbI MCCIEAOBAHUS TEXHOJOTUYECKHIX
IPOIIECCOB M TPUPOIHBIX CPEMd, HCIOJIb30BaTh KOMIBIOTEPHBIE CPEICTBA B HAy4YHO-
uccienoBareabckoi padore (ITK-14);

3HATH:

— OCHOBHBIE MPUHIUIIBI CHCTEMHOT'O aHAJIN3a XUMUYECKHUX MTPOIECCOB,

— OCHOBHBIE METOJIbI TIOCTPOCHUS MAaTEMaTHYEeCKUX MOJeliel — KHHETHYECKOM,
MeX(pa3zoBOro IMepeHoca ra3-KUAKOCTb, XHMHUYECKUX PEAKTOPOB € OJHO(PA3HBIMH U
MHOT0(a3HbIMH TOTOKAMH XUMUYECKUX PEarcHTOB,

— MareMaTHYeCKHe METOJbl PEIICHUs YypaBHEHUH MoOjeNell peakTopoB u (HU3MKO-
XUMHUYECKHX MPOIECCOB B HUX MPOTEKAIOIINX,

— OCHOBHBIE CIOCOOBI OpPraHM3ALUU JHEPro-, pecypcocOeperarnx MporeccoB B
XUMHUYECKHUX PeaKTopax,

— c1ocoObl MHTEHCU(UKAIIMU TPOMBIIUICHHBIX XUMHYECKHUX TPOIECCOB,

— OCHOBHBIE THUIIBI MPOMBIIUICHHBIX BBICOKOA(M(EKTUBHBIX XHUMHUYECKUX PEAKTOPOB U
CIOCOOBI OPraHU3aIK KPYMTHOTOHHAKHBIX XUMUYECKUX MPOLIECCOB.

yMeTh:

— TPOBECTH CUCTEMHBIN aHAJIM3 HOBBIX XUMHUYECKHUX MPOIECCOB M MHTCHCH(PHUITUPOBATH
IO LIEJIEBBIM MTPOYKTaM JICHCTBYIOIINE TPOU3BOJICTBA,

— BBIBECTH YpPaBHEHHS XMMUYECKUX WHBAPUAHTOB JI 33JJaHHOW CHUCTEMBbl PEareHTOB,
YCTaHOBUTH MUHUMAJILHOE YUCIIO PEareHTOB, U3MEPEHHE KOHIIEHTPALUNA KOTOPBIX 00ecieunBaeT
BO3MOKHOCTh OIICHKA MaKpPOKHHETHYECKUX MapaMeTPOB MOJIECIICH PEaKTOPOB,

— OCYUIECTBUTH [0 pe3yibTaTaM JIa0OpaTOPHOTO U CTEHJIOBOTO SKCIIEPHUMEHTa
MOCTPOEHNE KUHETUYECKUX U PEAKTOPHBIX MOJIENEH,

— BBIOpaTh MOENb MEX(a30BOro MEPEeHOca TerjIa U MacChl I 3aJJaHHON CUCTEMBI Ta3-
JKUJKOCTb, OLIEHUTh KOHLIEHTPALlUU MEPEXO/ISAIEr0 KOMIOHEHTA B Ta3€ U KUIAKOCTH, PACCUNTATh
KOX(P(UIIMEHT yCKOpEHUs a0CcopOlHM TEpexOoJsIero KOMIOHEHTa BCIEIACTBHE XHMHUYECKOM
peakuuu,

— aHAJIMU3UPOBATh U MOJCIHUPOBATH PEKUMBI PAOOTHI MPOMBIIUICHHBIX PEAKTOPOB C
Tpex(}a3HbIMU CHCTEMaMU Ta3-)KHJIKOCTh-TBEPJIOE C CYCIICHIWPOBAHHBIMH U CTAllMOHAPHBIMU
CJIOSIMM KaTaJIu3aTopoB,

— TPOU3BECTH PACUYEThl MO YCTAHOBJICHHUIO ONTHUMAJIBHOW KOHCTPYKIIMH peakTopa M
PEKHUMOB €0 dKCIUTyaTalny, 00eCeYnBaroINX €ro 3aJJaHHyI0 TOAOBYIO MPOU3BOAUTEIHHOCTh
10 1I€JIEBOMY IIPOJYKTY,

— OMNpEeACNUTh CIMOCOOBl  JANBHEHIIETO TIOBBIIEHUS PEHTAOCIBHOCTH  PabOThI
MOJICIIUPYEMOTO PEaAKTOPa;

BJIA/IETh:

— uHopmanmMeld MO  KOHCTPYKLUHSM  BBICOKONIPOM3BOJAUTENBHBIX  XUMHYECKHX
PEaKTOpPOB, CrI0coOaM MyCcKa PeakTOPOB, PEKUMAX X HETIPEPHIBHOM SKCIUTyaTallii U OCTAHOBA,

— METOJIaMH aHaJ13a U MOJEIMPOBAHNS XUMHUYECKHUX MTPOLIECCOB,

— cnoco0amMHM pacueTa MAaKpOKMHETHYECKMX KOHCTAHT MOJEIM 10 pe3yibTaraM
IIPOMBILIIEHHOTO 3KCIIEPUMEHTA,



— OCHOBHBIMHU MCTOAAMHU PCIICHUA ypaBHeHI/If/'I KBasuroMOI¢HHbBIX H MHOFO(I)aBHBIX
MOJIEJIEN PEaKTOPOB,

— MeTOJlaMU pacuera — Ui 33JaHHOTO XHMMMUYECKOro IIpolecca - KOHCTPYKIIMHU
MPOMBIIIJICHHOT'O PEaKTOpa U PEKUMOB €ro dKCILTyaTalllu,

— OCHOBHBIMH CIIOCOOaMU I/IHTCHCI/I(bI/IKaL[I/II/I IMPOMBIINUJICHHBIX ITPOLICCCOB.

3. Kparkoe conep:kanue JIUCHUIIHHBI:

Beenenue

CucremMHBI aHalIM3 pPEAKTOPHBIX IHpoueccoB. Mepapxuyeckne ypoBHM aHaiIM3a U
UCCJIEOBAHUS XMMHUYECKUX IHpoueccoB. OCHOBHBIE NOAXOAbl K IIOCTPOCHHUIO MOJENEH
PEaKTOPOB M K PELICHUIO MPOOJIEMbl MOJEIHPOBAHUS OJHO- U MHOTO(Aa3HBIX XUMHUYECKHX
nporeccoB. Kiaccupukamuss MaTeMaTHYeCKUX METOAOB MOJAETHPOBAHUSA MPOMBIIIIICHHBIX
IIPOLIECCOB.

TeopeTnyeckrue OCHOBBI

OcHOBHbIE MOHATHSI O MPUHIMUIAX CHUCTEMHOrO0 aHajlu3a XUMHUYECKHX IPOLIECCOB.
Maremarnueckue METOAbl pelleHUs ypaBHEHMM Monenei. CTpykTypHas M IapaMeTpuyecKas
UACHTUPUKAIMS Mojeied. 3aKOHOMEPHOCTH IPOTEKaHMs CIOXKHONW XMMHUYECKOH peakuuu B
TOMOT€HHbIX M TETEepOreHHbIX (UIMKO-XUMHMUYECKMX cucTtemMax. OmnpeznereHne MexaHH3Ma
MHOT'OCTaJUMHON XMMHUeCKOW peakuuu U noctpoenne Ha [IK ee kuHernueckoi Mopenu.
Teopust Temo U MaccomepeHoca B OAHO(A3HBIX CHCTEMax M Ha TpaHHIAxX pasaena Qa3 raz-
KUAKOCTb, KUJIKOCTb-)KUJIKOCTh, a3 - TBEPJOE, KHUAKOCTb - TBepAoe. OHO, ABYX U TpeX(a3Hbie
XUMHUYECKHE CHUCTEMBbl U Ipouecchl. ['napoauHaMuka oJHO(a3sHbIX U MHOTIO()a3HbIX IOTOKOB.
OcCHOBHBIEC 3aKOHOMEPHOCTH MPOTEKAHHS MPOIIECCOB NEpEeHOca TeIUIa U MacChl B MHOTO(a3HBIX
CUCTEMax IpHU MPOTEKaHWU B HUX WJIM HA TOBEPXHOCTH paszena ux a3 XMMUUYECKUX PEaKlni.

Metoabl  MOAENMPOBAHUS XHMMHYECKHUX IMpPOIECCOB B  JBYX(a3zHbIX cHCTEMax
ra3(>kKuIKOCTh )- TBEPAOE, ra3-KUAKOCTb.

I'panynel KaranusaTopa, MOPHUCTas CTPYKTypa I'PaHyJbl, MOJEIH MOPUCTON CTPYKTYpbI
rpanyisl. O6macTH NpOTEKaHUS KATAIUTUYECKUX peaklUud B cHCTeMax ra3 - TBEpAOE —
BHemHeuDPy3noHHas, BHYTpUAUPDY3UOHHAS, KHHETUYECKAst. DKCIIEPUMEHTAIbHBIE METO/IbI
omnpezeneHuss obimacTel mnpoTekaHus mpouecca. Ilpomeccsl MaccomepeHoca B TIpaHylie —
MOJIEKYJIsSIpHasi, KHYJICEHOBCKas, oBepxHocTHas nuddysus. I[lyaseitneBckuil u credaHOBCKUl
notoku. IIponeccel nepeHoca temna B rpanyie. HecranmoHapHble W CTallMOHAPHBIE PEXUMBI
pabotel rpanyibl. PakTopsl 3(PPEKTHMBHOCTH MO peareHTaM U XUMHUYECKUM PEaKIMSM.
VpaBHeHuss  au¢p@y3MOHHOW  CTEXUOMETpUH. EJMHCTBEHHOCTP M MHOXECTBEHHOCTh
CTAllMOHAPHBIX COCTOSIHUHM paboThI 3epHA. OCHOBHBIE CITOCOOBI HHTEHCU(UKALIUHU €0 PAOOTHI.

["a30-xuaKOCTHBIE cCHUCTEMBI. [ MApOJMHAMUKA Ta30KUKO(a3HbIX cucTeM. [lorpaHnyHbie
CJIOM TpH ABW)KEHHUU Ta30BOT0 MY3bIPS B JKUIKOCTH. ['a30Bble My3BIPM B CTOKCOBOM IOTOKE
KHUJIKOCTH, TMPH YMEPEHHBIX M Ooiblux uuciax PeliHonbiaca. Termno- maccomepeHoc Ha
TpaHUIAX Ta3-XUAKOCTh. [IneHounas monxens, Mmoaens Xur6u u JlankBeprca. Pacuer BenmmuuH
a0bcopOLMOHHBIX MTOTOKOB 10 NEPEXOIAIeMy I'paHully pa3aena (a3 komnoHeHTy. Koapounuent
YCKOpeHHs abcopOIMM  BCIEICTBUE XUMHUYECKOM peakiuu. YpaBHeHHs aupdy3HOHHON
CTEXHOMETPUH 10 a0COPOLIMOHHBIM ITOTOKAM U PeareHTaMm.

MeTo bl MOAETUPOBAHNS XUMUUECKUX PEAKTOPOB.

Monenn KaTaIUTUYECKUX peakTopoB. KBa3MromoreHHsle MOJEIM  HACAIBHOTO
BBITECHEHHS C AaKCHAJIbHBIM WJIM paJuaJbHBIM HallpaBleHHEeM NoToka. KBasuromoreHHsbie



MOJIEJI OJHO- U JIByX IapaMeTpUuecKUe C aKCHaJbHBIM W/WIM PaJuaibHbIM HaIllpaBICHUEM
NOTOKa peareHToB. MHOro(asHble MOJEIH, OJHO- M JIByXHapaMETPUUECKUEe C aKCHATbHBIM
u/v paguaibHBIM HalpaBICHHEM IOTOKa. TpexdasHbie CHCTEMBI ra3->KHUAKOCTb-TBEPIOE C
CYCIIEHIUPOBAaHHBIMM M CTAllMOHApPHBIMU CJIOSIMU  KaTajdu3aTopoB. PexXuMbl TedeHUs
Tpexda3Hbix NOoTOKOB. [lepenan nasnenus B TpexdaszHbix cucremax. [Ipomeccs nepenoca termia
U Macchl B Tpex(as3HbIX cucTeMax. MeToJbl MOAETUPOBAHUS IMPOMBIIIJICHHBIX TpeX(azHbIX
peaKTopoB. YpaBHEHUS! PEAKTOPHBIX MHBAPUAHTOB. METO/IbI pEelIeHUs YPABHEHUI PEaKTOPHBIX
Mmojeneil. CTanMoHapHbIe M HECTAallMOHApHBIE PeXUMBbI paboThl peakTopoB. MeToasl pacuera
MHO>KECTBEHHOCTH CTAIlMOHAPHBIX COCTOSHUN. PacueT KOHCTPYKIMII peaKTOPOB U PEKUMOB HX
IKCILTyaTal1H.

CoBpeMeHHbIE MPOOJIEMBI CO3/IaHUS SHEPro- PecypcocOEperaronmx MPOMBIIIICHHBIX
IIPOLIECCOB.

OcCHOBHbIE ~ KpYNHOTOHH@)XHbIE  IPOMBIIUIEHHBIE  IPOLIECCHI  XMMMUYECKOH U
HEe(PTEXUMHUYECKON MPOMBIIUICHHOCTH. TEeHIEHIIMM UX Pa3BUTHSA U OCHOBHBIC HAIIPABICHUS UX
MHTEHCUPHUKAUH. XUMUYECKUE PEaKTOPhl, UX KOHCTPYKLUU U PEKHUMBI dKCILTyatauuu. HoBbie
TUIB XUMHYECKUX PpEaKTOPOB, IMEPCHEKTUBbI UX HCHOJIB30BaHUS B PA3IUYHBIX OTPACIIX
MPOMBINIICHHOCTH. VHTeHCHpUKaus paboThl XMMHUYECKUX PEAKTOPOB Ha OCHOBE MPUHIIUIIOB
COBMEILIEHUSI XUMHUYECKUX U TEIJIO-MacCOOOMEHHBIX MPOLIECCOB KaK B PEAKTOPHOM Y3JI€, TaK U B
OTJIEIIbHOM XMMHUYECKOM PEaKTOPE.

4. O0beM y4eOHOM JUCHUIIMHBI

B 3auerHbix | B akanmem.

Bunpl yueOHOI paboThI eIMHUIIAX qacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 3 108
AyauTOpHBbIE 3aHATHSA: 1,3 48
Jlexuuu (JIek) 0,4 16
[Tpaktryeckue 3ansatus (I13) 0,4 16
JTaboparopusie pabots! (JIP) 0,4 16
CamocroniTesbnas padora (CP): 1,7 60
CamocTosiTeTbHOE U3YUYCHHE Pa3/IeNIOB JUCITUTUIHHBI 1,7 60
Bupa xoHnTpoJsi: 3a4er / 3k3aMeH - 3ager




AHHOTanuUs padoyeil NPOrpaMMbl JUCHUILIMHBI «MeToabl KHOEPHETHKH XUMUKO-
TexHoJioruueckux nmpomeccos» (61.B.0/1.13)

1. Heau pucHUMIMHBI — OOYYUTH CTYACHTOB METOJaM ONTHUMHU3ALUU XUMHUKO-
TEXHOJIOTHYECKHUX TIPOIECCOB, OOpPabOTKE 3KCHEPUMEHTANBHBIX JaHHBIX H IIAHHPOBAHHUIO
9KCTpPEMaJIbHBIX HKCIIEPUMEHTOB.

2. B pe3yabTrarTe udydyeHus JUCHUILIMHBI 0aKaJIaBP J0JIKEH:

oBJIa/IeTh cieayrommumu odmenpodeccuonaibubiMu (OIIK) koMmnereHuusimm:

— CHOCOOHOCTBIO UCIOJIb30BaTh OCHOBHBIEC 3aKOHBI €CTECTBEHHOHAYYHBIX AUCIUIUIMH B
npoecCHOHANBHOM  JEATEeIbHOCTH, MPUMEHSITh METOAbl MaTeMaTUYecKOoro aHajiu3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M SKCIepUMeHTanbHOoro uccieaoBanus (OITK-2);

oBJIaeTh ciaeayrmumMu npogpeccuoHanbHbiMu (IIK) komnereHuusivum:

— CIIOCOOHOCTBIO  IUIAHUPOBATh  JKCIEPUMEHTAIIbHBIE  HUCCIIEOBAHUS, IOTYYaTh,
00pabaThIBaTh U aHATU3UPOBATH MONy4deHHBIE pe3ynbraThl ([TK-15);

— CHOCOOHOCTBIO MOJIETTUPOBATh SHEPro- M pecypcocOeperaromue mpouecch B
npomsbitieaaocta (ITK-16);

3Hamb:

— METO/IbI ONITUMH3AIMHN CIOKHBIX XUMUKO-TEXHOJIOTHYECKUX IPOIIECCOB;

— COBpPEMEHHBIC AJITOPUTMBI JUCIEPCHOHHOTO, KOPPEISIIIUOHHOTO U PErPEeCCHOHHOTO
aHaJIN30B;

— TMJIaHbl SKCIEPUMEHTA JUIsl PElIeHUs 337a4 ONTUMH3AIUU XUMHUKO-TEXHOJIOTUYECKUX
MIPOIIECCOB.

ymembs:

— BBIOpaTh METOJ| ONTHUMHU3ALUU CIOXHBIX XHUMHKO-TEXHOJOTUYECKUX MPOLIECCOB,
aJICKBaTHBIN [MOCTAaHOBKE 33/1a4H;

— BBIOpaTh COOTBETCTBYIOIIYIO MIOCTaHOBKE 3a1aun CTpaTeruto npu
HKCIIEPUMEHTAIILHOM ITOMCKE ONTUMAJIbHBIX YCIOBUH;

— BBIOpaTh IJIaH SKCMIEPUMEHTA /ISl PEIICHUS 3a]]a4H ONTHUMU3AIUH.

enaoemp:

— METOJIaMU ONTHMM3AIMH XUMHUKO-TEXHOJIOTHUECKUX TPOIECCOB W ONTUMHU3AIUHU
AKCTIEPUMEHTAJILHBIX UCCIIEOBAaHUHN B 00JIACTH XMMUU U XUMHYECKOW TEXHOJIOTHH.

3. Kparkoe conep:kanue TUCHUIIAHBI:

IIpenmer u 3agaunm  Kypca. OcCHOBHBIE TOHATUS U omnpeaeneHus. llokazarenn
3P PEKTUBHOCTH XMMHUKO-TEXHOJIOTHYECKHUX MPOLIECCOB, BU/IbI KPUTEPUEB ONTUMAIBHOCTH.
Moayas 1. OnTumMu3anus NpoueccoB XMMUYeCKON TEXHOJIOTHH.

Meronpl ONTUMHU3ALMK, OCHOBAaHHBIE HA KIIACCHYECKOM MAaTeMaTH4YEeCKOM aHaJIM3e.
HeoOxonumbple M JOCTaTOYHBIE YCIOBHSI CYILIECTBOBAaHUS SKCTpeMyMa (QYHKIUHM MHOTHUX
nepeMeHHbIX. OnTuMH3anus PaBHOBECHBIX  JK30TEPMHYECKHMX  PEaKIU, ONTUMH3ALUSA
MHOT'OCEKIITHOHHOTO ajuabaTuueckoro peakropa. CeleKTHMBHOCTb U €€ HCCIIeOBaHHE s
BbIOOpa ONTUMAJIbHBIX YCIOBUH MPOBEICHUS PEAKLIUN.

VYcenoBHBIM 3KCTpeMyM. Merton Heompenen€HHbIX MHOxutTenei Jlarpamxka. Ilonsatue
YCIOBHOIO 3KCTpeMyMa. Meroa Heomnpelen€éHHbIX MHoxuTenel Jlarpanxka. OnrumanbHOe
pacrpesielieHie IOTOKOB  ChIPbS  MEXKAY MapauleIbHO  paOOTAIOUIMMM  amnaparamH.
OnTumu3anus MHOTOCTaJUIHBIX MPOIIECCOB.



Moayasb 2. CnenuajibHble METOAbI ONTUMM3AIUH.

MaremaTnueckoe mnporpaMMUpoBaHue. I'eoMeTpuueckoe NpOrpaMMHUPOBAHUE, BBIBOJ
o0mmx cooTHomeHuil. OOmas cxema pemeHus 3agad  METOJOM TI'E€OMETPUYECKOTro
nporpaMMupoBanusi. ONTHMaIbHBIN LUKI IEPHOANYECKOT0 Iporecca (pUuibTparum.

[Tpuniun makcumyma. ®a3oBoe NHPOCTPAHCTBO, (a30Basg TPACKTOPHS, MPOCTPAHCTBO
ynpasieHus. J[MHaMu4eckoe  NpPOrpaMMHMpPOBaHME Il IPOLECCOB € HEIPEPHIBHO
pacnpezneneHHpIMA napamerpamu. [IpuHnun maxcumyma. [IpuHnun makcuMyma ais 3azad c
KPUTEPHEM ONTHMAJIbHOCTH, 3aJaHHBIM B BuAe (QyHKUMoHana. OOm@as cxema peleHus
ONTHMAJBHBIX 33734 C MOMOLIBI0 IPHUHLHUIA MakCuMyMa. ONTHUMM3aUUs CI0XKHBIX XMMHKO-
TEXHOJOTMYECKHUX CUCTEM.

JunamMudeckoe nporpaMMupoBanre. Matematiudeckas (GOpMyIupoBKa 3a/1a4d JTMHEWHOTO
IporpaMMupoBaHus. ['eomeTpruyeckoe MpeacTaBiIeHUe 3a4auu JIMHEHHOTO MpOrpaMMHUpPOBaHUS,
cumIuiekc-meron Jlanmura. Metoa uckyccTBeHHOro ©6asuca. OnTumanbHas OpraHu3amys
IIPOM3BOJICTBA MPOAYKLUU IIPU OTPAaHUYEHHBIX 3aI1acax ChIPbS.

JlekoMIO3ULIMOHHBIE METObI. [IByXypOBHEBBIM METOJ, OCHOBAaHHBIM HAa HCIIOJIb30BAaHUU
MHOXHUTeNel Jlarpanka (METOJ «1I€H»); METOJ] BETBEW U IpaHuULL.

CrpykrypHass ontumusanus. MaTeMaTHyecKue COOTHOIICHHS METOJa, ONTHUMH3ALUs
PEaKTOPHOTO y3J1a, COCTOSILEr0 U3 allapaToB C IEpEMELIMBaHUEM U TpyOUaToro TUma.

Henuneitnoe mnporpammupoBanue. OOmas XapakTepUCTUKA, IMOCTAaHOBKA  3a/1a4u
HEJIMHEWHOT0 IMporpaMMHUpoBaHus. MeToJpl HYJIEBOrO MOpsJIKa, METOAbl IEPBOrO MOpsaKa
(MeTOJ KpyTOTrO BOCXOXIEHUS, 3 (PEKT 0BparoB), METOIbI BTOporo nopsiaka (meroa HeioToHa,
meroa Herorona-Padcona).

Moayab 3. MeToabl CTATHCTHYECKOT0 AHAJIM3a POLECCOB.

Knaccugukanus moneneit npouecca. CiyyaiiHble BEIMYMHBI U CTAaTUCTUYECKUE MOJIEINH.
Pacnpenenenne BepoSITHOCTU U BHIOOPOYHBIE CTATUCTHKH.

CraTtucTu4ecKuii aHaluu3 ¥ ero NpUMEHEHHME.

['eHepasibHast COBOKYIHOCTb M BbIOOpKa. MeTo1 MakcHMaIbHOTO MpaBaonoaoous. OueHka
MaTeMaTUYeCcKOro  OXuJaHus M gucnepcuu. IIpoBepka  CTaTUCTHYECKUX — THMIIOTE3.
Knaccudukanust ommbok wu3mMepeHusi. 3aKOH CJIOKEeHHUsT OmuOoK. OmuOKM KOCBEHHBIX
u3MepeHuil. OmpeneneHue AMCIEPCHUH BOCIPOU3BOAMMOCTH IO TEKYIIUM H3MEpPEHUSIM.
JloBepuTenbHbIE WHTEpBaJAbl U JOBEPUTENbHAs BEPOATHOCTH. [IpoBepka CTaTMCTHYECKHX
runore3. OLEHKa MaTeMaTHYeCKOro OKHJAHUS HOPMAJIbHO pAclpeAeeHHOW Cciy4dailHO!
BeIM4MHbIL. OLIEHKa IUCIIEPCUHA HOPMAJIBHO PAaCIPEEIICHHOM CllydaiiHOM BennuuHbl. CpaBHEHUE
IByx gucnepcui. CpaBHEHME HECKOJIBKMX cpeaHux. [IpoBepka rumore3sl HOPMaJIbHOCTHU
pacnpeneseHusl.

Meroasl NMOCTPOEHHsI M aHaIW3a SMIOMpPHUYECKUX Mojenei. KoppemsiuuoHHsld aHamu3
AKCIIEPUMEHTAJIbHBIX JaHHBIX. BbiOopouHblii Ko3QdunueHnt koppemsuuu. KoapdunueHTsr
YacTHOM Koppensuuu. PerpeccnoHHbli U AucriepcHOHHBIN aHanu3. [IpubnmkeHHas perpeccus.
JluneliHast perpeccuss OT OAHOrO (axkTopa. AJNTOpUTMBI 00pabOTKHM MHOTO(aKTOPHBIX
IKCIEPUMEHTOB.

Mopnyas 4. MeToabl INIAHMPOBAHKMS ONITHMAJIBHOI0 IKCIIEPUMEHTA.

Metonpl TIaHUPOBAHUS HKCTPEMAIBHOTO OJKclepuMeHTa. (CTparerus ONTUMAaJIbHOTO
DKCIIEPUMEHTA. AIPHOPHOE W NOCIEIOBAaTEIbHOE IUIAHUPOBAaHWE JKcrnepuMeHTa. Kpurepuum
ONTUMaJIbHOCTH I1aHOB. [lonHbI dakTopHbI 3KciepuMeHT. JpoOHble perunku. OnTumMu3anus
METOJIOM KPYTOTO BOCXOXJICHHS MO TMOBEPXHOCTH OTKJIMKA. Omucanue o0yacTv, OMM3KON K



skcTpeMyMmy. Komnosuimonueie mmianbl bokca-Xantepa. OpToroHajabHble IUIaHBI BTOPOTO
nopsigka. PoraTaGenpHbIe TUIaHBI BTOPOTO mMoOpsinka. MccriemoBaHne MOBEPXHOCTH OTKIMKA B
OKpECTHOCTH onTUMyMa. CUMILIEKCHBIC IJIAHBI.
OrtceunBaroniye 3KcrepuMeHTbl. OpTOroHagbHbIE JIMHEHHbIC HACHIIICHHBIC IUIaHbl. [l1anbl
[Tnakerra-bepmana. Meron ciydaiiHoro 6anaHca.
4. O0beM yueOHOM JUCUMIIJIMHBI

B 3aueTHBIX B akagem.
Bunpl yue6HOM paboTh eIMHULIAX yacax
OO0mas Tpy10eMKOCTb JUCHHUIIJIUHBI 10 Y4eOHOMY IUIAHY 4 144
AyAUTOpPHBbIE 3aHATHS: 1,8 64
Jlextuu (JIek) 0,9 32
JIaboparopubie pabotsl (JIP) 0,9 32
CamocrositesbHas padora (CP): 2,2 80
CamocTrosiTenbHOEC U3YUYCHHUE PA3/IeTIOB JUCIIUILIMHBI 2,2 80
Bua konTpoJs: 3auer / 3K3aMeH - 3ader ¢
OIIEHKOH

AHHOTanus padoyeil MPOrpaMMbl JUCHUIIHHBI «JIa00paTOPHBIH NPAKTUKYM 110
npoieccaM 4 anmnaparam xumMu4ieckoi Texnosiorun» (61.B.0/1.14)

1. eab aAMCHUILIAHBI:
3akperyieHue 3HAHWM, IMOJIYYCHHBIX MPH H3y4YeHUH aucHUIuMHB «[Ipormeccel W ammaparbl
XUMHYECKOH TEXHOJOTMH» B OO0JACTH OCHOB THJPABIMYECKHUX, TCIUIOOOMEHHBIX U
MacCOOOMEHHBIX TIPOIIECCOB, YTO HEOOXOIUMO TIPU IOATOTOBKE OaKallaBpOB IO JaHHOMY
HAPAaBIECHUIO /U HAYYHO-UCCIEI0BATENIbCKON U IPOEKTHO-TEXHOJIOTHYECKON AEeSITENEHOCTH.

2.B pe3yabTare u3y4eHus: TUCHUILINHBI 00yUYaloluiics Mo NporpaMmme 6akajappuara
JA0JI’KEH OBJIAJeTh CJeIYIIHUMH 001enpodeccHOHATbHBIMUA KOMNETEHIUSIMU
(OIIK) u npodeccnonanbubiMu komnerennusavu (I1K):

- CIIOCOOHOCTBIO HCIIONIb30BaThb OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX JUCLMIUIMH B
npodecCHOHANbHOM  AESITEIbHOCTH, MPUMEHSITh METOJbl MaTeMaTHYecKOro aHajau3a u
MO/ICIUPOBaHHMsI, TCOPETUIECKOT0 U dKCIepuMeHTanbHoro uccienoBanus (OITK — 2);

- CIOCOOHOCTBIO HCIOJB30BaTh OCHOBHBIE E€CTECTBEHHOHAYYHbIE 3aKOHBI JUIs MOHUMAaHUS
OKpyKaromiero Mupa u sisnenuit npupozst (OITK — 3);

- CIIOCOOHOCTBIO TUIAHUPOBATh SKCIEPUMEHTANIbHbIE UCCIIEI0BAaHus, M10JIy4aTh, 00padaThIBaTh U
aHanmu3upoBaTh mnoiydeHHble pesynbTaThl (IIK -15) B oOmactu HayyHO-HCCIenOBaTeIbCKOU
JeSITeIbHOCTH.

3. B pe3yabTare ocBOCHHS AUCHHUIIUHBI 00YYAIOLIUIACS T0JIKEH:

3HATbD:

- 3aKOHBI IIEPEHOCA UMITYJIbCA, TETIOTHl U MACCHI;

- OCHOBHBIC YPAaBHCHU A HpHKHa)IHOﬁ TUAPABIWKHA U 3aKOHOMEPHOCTH IEPEMCIICHU A )KPI)IKOCTeﬁ;
- OCHOBHBIE 3aKOHOMEPHOCTH TPOLIECCOB OCAXKJICHUS, (PUIBTPOBAHUS U TEUCHUS Yepes
3€pPHUCTBIE CIIOH;

- (PU3UYECKYIO CYIIIHOCTD MPOLIECCOB TEILIO- U MaCCOOOMEHA; OCHOBHBIE KHHETHYECKHE
3aKOHOMEPHOCTH MacColepeHoca Ui CUCTEM ra3(Iap)-KHUAKOCTb;



- THUIIOBBIC HPOUCCCHI XUMHUYECKOHU TCXHOJIOTHH, COOTBCTCTBYIOIMIUC alllapaTtbl U MCTOABI HUX
pacuyera.

YMEThb:

- ONIPE/ICIATh XapaKTep ABMKCHUS KUAKOCTEH U ra3os;

- HCII0JIb30BaTh OCHOBHBIE KHHETHUECKHUE 3aKOHOMEPHOCTH TEIUIO- M MacColepeHoca npu
aHaJIM3e TEIJIOBBIX M MAaCCOOOMEHHBIX MPOIIECCOB;

- COCTaBIIATh MaTepuaibHbIE U TEILIOBbIE OANAHCHI AJI CUCTEM ra3(map)-KHUIKOCTh;

- pacCUMTHIBATh apaMeTPhl HACOCHOTO, TEIUIO- U MaCCOOOMEHHOTO 000pPY/I0BaHHUS;

- COCTaBIIATh TEXHOJIOTMUYECKHUE CXEMbI  U300pakaTh HAa HUX OCHOBHBIE allllaparthl;

- QHAJIU3UPOBATh HKCIIEPUMEHTAIBHO MOJYYEHHbIE U TEOPETHUECKH PACCUUTAHHBIC MMOKA3aTENH
paboThI anmaparos.

BJIAIETD:
- METOOJIOTHEH pacueTa TUAPOMEXaHNIECKHX, TETUIOBBIX U MAaCCOOOMEHHBIX IPOLIECCOB.
- METOJIaMU COCTaBJICHUS TEXHOJOTUYECKUX CXEM.

4. Kpartkoe coaep:kaHue THCIHHIINHBI

Ne n/m Haumenosanue n1abopamopnuvix pabom
1 Omnpenenenue peKMMOB TEUEHUS KUJIKOCTEH.
2 W3yyenune nmpoduiisi CKOpocTei MoToKa B TpYOOIpOBOIE.
3 I'mapaBnuyeckoe CONMPOTUBIICHUE B TPYOOIIPOBOIAX

(METaNTMYECKOM M CTEKIITHHOM) M 3JIEMEHTaxX
TpYOOIIPOBOJHON apMaTyphl.

4 OmnpezneneHue ruApaBIUYECKOr0 CONPOTUBICHUS MIPSIMOTO
ydacTka TpyOonpoBoja.

5 Omnpenenenne ruipaBInYECKOTO COIPOTUBIIEHHS B 2JIEMEHTAX
TpyOOIPOBOJHON apMaTypsl (quadparma, IpocceabHbIN
BEHTHJIb).

6 Omnpenenenne ruipoJMHAMHUYECKOT0 COTIPOTUBIIEHUS CyXOM

CUTYaTOM TAapCJIKU KOJIOHHOTO aIlliapara.

7 Omnpenenenne ruipaBIMuECKOr0 COITPOTUBIEHUS OPOLIAEMOM
CUTYATOM TapesKH KOJOHHOTO armapara.

8 W3mepeHune ruipaBindeckoro CONpoTUBIEHHS TPYOHOTO U
MEXTPYOHOTO MPOCTPAHCTBA TEITNIOOOMEHHOIO anmapara.

9 KannOpoBka pacxozomMmepa BECOBBIM METOIOM.

10 N3ydeHne xapakTepUCTHK IIEHTPOOEKHBIX HACOCOB.

11 Omnpenenenue ko3 duienTa Terionepeiay B IBYXTPYOHBIX
TEMI00OMEHHUKAX.

12 Temonepenaua B METANIMYECKOM M CTEKISIHHOM
KOXYXOTPYOHBIX TEITNIOOOMEHHHUKAX.

13 HHTEHCUBHOCTD TEIUIoNEpeIaun B IUIACTUHYATOM
TEII00OMEHHUKE

14 W3ydyeHune mpoiecca HECTAalMOHAPHOTO TEIUIOOOMEHa B




anmnapare ¢ MEeIAJIKOW U MOTPYKHBIM 3MEEBUKOM.

15

Omnpenenenne ko3¢ (UIMEHTOB MAacCOOTAAuM B Tra3oBoi (hase
NpU UCTAPEHHH J>KUIKOCTH B BO3JIYIIHBIA TOTOK WM IPH
KOHJICHCAIIMM Tlapa Ha IUJICHKE J>KUIKOCTH B HACaJIOYHOMN
KOJIOHHE.

16

Omnpenenenne K03()(PUIMESHTOB MACCOOTIAYM B XKHUIKOH (haze
Py JAeCOpOLMH JUOKCHIA YIjiepoaa U3 BOIbl B IICHOYHON
KOJIOHHE.

17

I/IsyquI/Ie COBMECTHOI'0 TEIJI0- U MaccooOMeHa B Hacanquoﬁ
KOJIOHHC.

18

N3yuenue mnporecca NMpOCTOW NEPEroHKM OWHAPHOM cMecH
M30IIPOIIaHOJI-BO/IA.

19

N3yuenue mnporecca NMPOCTONW TNEPEroHKM OWHAPHOW cMecH
BOJAa-3TUJICHIJIUKOJIb.

20

W3ydyenne  mpouecca  MEPUOJUYECKOW  PEKTH(PUKALUU
OMHApHOI cMecH ITaHOJI-BOJIA.

21

Pa3nenenne  pacTBOpOB ~ HU3KOMOJIEKYJSIPHBIX — BEILECTB
00paTHBIM OCMOCOM.

22

OmnpeneneHre CKOPOCTH CBOOOJHOTO OC@KICHUS TBEPABIX
YaCTHUII U BCIUIBITUS MTY3bIPEN B KHUAKOCTSX.

23

N3zyuenue mpornecca GUIBTPOBAHUS CYyCIICH3UH.

24

I napoauHaMHuKa HCIIOABUKHOI'O u IICEBAOOXKHNKCHHOI'O
3CPHUCTOIO CJI04.

5. O0beM yueOHOI TMCHUTTUHBI

Buner yueOHol | Beero VI cemecTp

paboTsI 3au. en. AK. Jac. 3au. en. Ax. gac.
Obmas

TPYJAOEMKOCTh 2 72 2 72

IUCLUUIUIMHBL IO
y4eOHOMY IUIaHy

KonTakTHas 0,89 32 0,89 32
pabora:

Jlexuuu (Jlek)

IIpaxTrueckue
3anstus (I13)

JIa6.paboThI 0,89 32 0,89 32

CamocrosiTeIbHas
pa6ora (CP): 111 40 1,11 40

Bun NTOrOBOr0

KOHTPOJIsA: 3a4€T




AHHOTanUA padoyeil MporpaMmbl TUCUUIIMHBI «MoIe/IMpOBaHUE TUIIOBBIX
npoueccoB xumMuueckoii rexnosornm» (b1.B.0/1.15)

1. Heau aucUMIJIMHBI — OOYYCHHE CTYJEHTOB HAa KOHKPETHBIX MpUMEpax
MPaKTUYECKOMY HCIOJIb30BAHUIO METOJa MAaTEMaTUYECKOro MOJCIMPOBAHUS, BKIIOYas
MOCTAaHOBKY (DHU3MKO-XHMMHYECKOTO JKCIIEPUMEHTa, OOpabOTKy pe3ysibTaTOB JKCIIEPUMEHTA,
COCTaBJICHHE MaTeMaTHUECKUX ONMHMCAHHM, 3alUCh AJITOPUTMOB PEIICHHS BOSHUKAIOIIUX 3a/1a4 U
peanuzanus ux Ha OBM.

2. B pe3yabTaTe M3y4eHUs1 JUCHUILINHBI 0aKaJIaBP J0JIKEH:

oBJaJeTh ciaeayomumu odmenpodeccunonanbubiMu (OIIK) komnereHuusamMu:

— CIIOCOOHOCTBIO HCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX TUCIUILIMH B
npoeCCUOHATIBHON  JEATENbHOCTH, NPUMEHSATh METOJIbl MAaTEeMaTHYeCKOro aHalu3a |
MOJICTTMPOBAHHMSI, TEOPETUICCKOTO M AKCIIepUMeHTanbHoro uccnenoBanus (OITK-2);

oBJIaeTh ciaeayrmmumMu npogpeccuoHanbHbIMU (IIK) komnereHunsivu:

— CIIOCOOHOCTBIO OCYIIECTBIISAITh TEXHOJOTHYECKHI MPOLECC B COOTBETCTBUU C
periJaMeHTOM M HCIIOJIb30BaTh TEXHUYECKUE CPEACTBA AJII U3MEPEHMs] OCHOBHBIX IapaMeTpoOB
TEXHOJIOTUYECKOT0 IPolLiecca, CBOUCTB ChIpbs U npoaykimu ([TK-1);

— TOTOBHOCTBIO OCBaMBaTh W OKCIUIyaTUPOBaTh HOBOE 00OOpyAOBaHWE, NPUHHUMATH
ydacTue B HAIAKUBAHUU, TEXHUYECKUX OCMOTpaX, TEKYIIUX PEMOHTAaX, IPOBEPKE TEXHUUYECKOTO
COCTOSIHHSL 000pyIoBaHus U porpamMmHubIx cpencts (ITK-7);

— CIIOCOOHOCTBIO  IUIAHUPOBATh  OKCIEPUMEHTAIbHBIE  HCCIEAOBAHHUA, IOJIYy4aTh,
00pabaThIBaTh U aHATU3UPOBATH MOJydeHHBIE pe3ynbraThl ([TK-15);

— CIIOCOOHOCTBIO MOJIEIHPOBATH JHEPro- M pecypcocOeperaroime MpoIecchl B
npomeinuieHroctd (ITK-16);

3HaAmMb:

- ompefieNieHue, CTPYKTYpy W OJOYHBIA MPUHIUI TOCTPOCHUS MaTeMaTHYEeCKHX
MoJieliei; dTambl MaTeMaTUYeCKOTO  MOJEITUPOBAHUS;, B3aUMOCBS3b  (DU3HMUECKOTO |
MaTEeMaTUYeCKOTO MOJEIUPOBAHMS; MaTeMaTH4YeCKHe MOJENH MPOoIeccoB adcopOuuu,
peKTU(UKALNY, SKCTPAKIUHU, CYIIKH, TEINIOOOMEHa, KPUCTAJUTM3AIMH, alTOpPHUTMBbl pacueTa
BBIIIIEYKA3aHHBIX TPOLIECCOB.

ymemp:

- NOCTaBUTh U TPOBECTU (PUIUKO-XUMHUECKUI SKCIEPUMEHT, pelaTh 3afadu
COCTaBJICHUS] MaTeMAaTUYECKOTO OIMCaHUS, BBIOMPATh METOJ pelieHus chOopMyIHpPOBAHHON
CUCTEMbl YpaBHEHHUH, YyCTaHAaBIMBaTh aJEKBAaTHOCTb MAaTEMaTHYECKOW MOJAETU OOBEKTY
WCCIEOBAHMS, pelarh 3aJadyd ONTHUMHM3alMM W TPOEKTHPOBAHUS BBIIIETIEPEUNCIEHHBIX
XUMHUKO-TEXHOJIOTMYECKUX IPOLECCOB.

s1a0emon:

— MGTO)]I/IKOI\/'I HpOBe,Z[eHI/IH (1)I/I3I/IKO'XI/IMI/I'-ICCKOFO 3KCHepI/IMeHTa, AHAJIUTUYCCKUM,
OMIOUPUYECKUM U OMIUPUKO-AaHATUTHUYECKUM METOJAAMH COCTaBJICHHS MaTeMaTHYECKOTO
OTHMCAHUS;, METOJIaMU UACHTU(UKAINK MMapaMeTpOB MATEeMaTUYECKUX MOJEINEH; alropuTMamMu
pacueTa OCHOBHBIX TEIUIO-, MacCOOOMEHHBIX TPOIIECCOB B IMPOBEPOUYHON U MPOESKTHOU
IIOCTAaHOBKAaX 3aJa4H.



3. Kparkoe conepxxanue JMCUMILIAHBI:

Beenenue. O3HakoMIIEHHE C SKCHEPUMEHTAIbHBIMM YCTAHOBKAMM JUIsl TMPOBEIACHUS
(U3UKO-XUMHYECKOTO IKCIIEPUMEHTA.

Marematuueckoe MOJIETUPOBAaHUE KaK OCHOBAa CHCTEMHOrO aHajiu3a IIPOLIECCOB
XUMUYECKON TEXHOJIOTHH, HEQTEXUMUU U OMOTEXHOJIOTHH, METO/I0JIOTHH Pa3pabOTKU SHEPIo- U
pecypcocoOeperaromux mpou3BoAcTB. Kinaccudukarus MaTeMaTHueCcKuX MOJCIICH, B3aUMOCBS3b
MaTeMaTUYECKUX U (PU3NICCKUX MOJIEIICH.

OO0mas cTpyKTypa MaTEeMaTHYECKOTO OIMCAHMS IPOIECCOB XUMUYECKOW TEXHOJIOTHH,
HEe(PTEXUMHUH U OMOTEXHOJIOTHH. YPaBHEHHs, OTOOPAYKAIONINE OCHOBHBIC 3aKOHBI COXPaHEHUS
MaccChl, JHEPTUU U UMITYJIbCA, YCIOBUS paBHOBECHs. JloNyIleHUsI U OTpaHUYCHUS.

Mertoa MaTeMaTH4eCKOTO MOJEIUPOBAHUS MPH HM3YYCHUH XUMHUKO-TEXHOJIOTMYECKUX
MPOIECCOB. JTalbl MAaTEMaTHYECKOTO MOJICIHUPOBAHUSA. bBIIOYHBIH TpUHIMI pa3paboTKu
MaTeMaTuyeckux Mojeneil. Kputepuum ycTaHOBIEHHS aJeKBAaTHOCTU MoOJeleld 0o0beKTam
XUMUYECKOH W HEe(PTEXMMHUYECKOW TEXHOJIOTHH, OWOTEXHOJOTHH. MeToabl HIASHTU(UKAIIUN
napamMeTpOB MaTEeMAaTHYECKUX MOJIEIICH.

MatemaTtuueckoe OMUCAHUE TUIPOAUHAMHUKH (CTPYKTYpPHl TOTOKOB) B OOBEKTax
XUMUYECKOW TEXHOJIOTH, HEPTEXUMUU U OUOTEXHOJOTUMU. ODKCICPUMEHTAIbHBIE METO/bI
UCCIICIOBAHMSI CTPYKTYpPhl TIOTOKOB B amnmapataXx. BHyTpeHHHWE | BHEIIHUE (QYHKIUH
pacnpenelieHuss TOTOKOB TI0 BpeMEHH mpeObiBaHus. MeETOJT MOMEHTOB JUIsl ONpPEICIICHUS
TOYEUHBIX OIICHOK IIapaMeTpOB MO CTPYKTYphl MOTOKOB. OmpeneneHue HavyalbHBIX
MOMEHTOB IUIOTHOCTHU pacIipe/ie]ieHHs yepe3 nepeaaTouHyo QyHKINI0 00bEKTa.

MaremaTtuueckue MOJENU CTPYKTYphl MOTOKOB B ammaparax: HUICalbHOTO CMEIICHHS,
UJCaNbHOTO BBITECHEHUS, sueeyHas, Aud@y3roHHas, sdyeeyHas ¢ OOpaTHBIMU MMOTOKAMH.
KoMOuHMpoBaHHBIE MOJENM, YUUTHIBAIONINE HAJIUYKMe B ammaparax 3acTONHBIX 30H, MOTOKOB
OaifmacupoBaHMs U PEIUPKYIISIIIHH.

Marematuueckoe ONMMCaHNE PABHOBECHUS B CHUCTEMAX «IaP-KHAKOCTHY, «Ta3-KUIKOCThHY,
(CKUJIKOCTh-)KUJKOCTB» C YYETOM HEHJICAIbHOCTH TOBeAeHUsT (a3. AJNTOPUTMBI pacueTa
(a30BBIX PAaBHOBECHH, COBMEIICHHBIX ()a30BBIX M XUMUUECKIUX PABHOBECHA.

OO0me TPUHIUIIEI MAaTEMAaTHYECKOTO OMUCAHUS MAacCOOOMEHHBIX M TETIO0OOMEHHBIX
MPOIIECCOB. YpaBHEHHs] Macco- M TEIUIONEpPeHOca C YYeTOM NepeKpecTHhIX 3¢ (HeKToB.
JBuxymias cuna mporecca nepeHoca. Criocodbl HHTEHCU(UKALIUKM Macco- U TEeIJIoNepeHoca ¢
LENbI0 peaTn3alii SHEPro- U pecypcocOeperarImx MpoIeccoB.

Matematuyeckoe  MOJEIUPOBAHME  MacCOOOMEHHBIX  MPOIECCOB:  abcopOIuH,
OKCTPAKIMK, CYIIKM TBEPJbIX BEIIECTB, MHOTOKOMIIOHEHTHOW peKTU(HUKAIUU, MacCOBOMH
KpUCTAJUTH3AllMd M3 PacTBOPOB, TeruiooOmeHa. [Ipumepsl KOHKpPETHBIX 3ajad pacuera 3THUX
MIPOIIECCOB B ammaparax NepPHOIAYECKOr0 U HEMTPEPHIBHOTO JEHCTBHUS.

Ornpenenenne, CTPYKTypa U 00JIaCTH MPUMEHEHHSI UICKYCCTBEHHBIX HEHPOHHBIX CETEH B
3a/lagyaX CUCTEMHOTO aHallh3a, MOJCTUPOBAHUS U pa3pabOTKU IHEPro- U pecypcocOeperarommux
MPOIIECCOB XUMUYECKON TEXHOJIOTHH, HEPTEXUMUU U OMOTEXHOIOTHH.



4. O06beM yueOHOM JUCUMIIJIMHBI

B 3aueTHEBIX B akanem.

Bunsr yae6HoI paboTh eAMHUIIAX yacax
O0mas Tpy10eMKOCTb JMCHHIIIMHBI 10 Y4eOHOMY IVIAHY 2 72
AyaUTOpPHBIE 3aHATHS: 0,9 32
JIaboparopusbie pabotsl (JIP) 0,9 32
CamocrositesbHas padora (CP): 11 40
CamocrosiTenbHOE U3YUYCHHE Pa3/IeTIOB JUCIIUILIMHBI 11 40
Bua koHTpOJIA: 3a4eT / IK3aMeH - 3auer

AHHOTanus padoyeil mporpamMmsl AucHuiInHbI «[IpoekTHpoBaHNe NPoLECCOB U
annaparoB xummuieckoii rexnosorun» (b1.B.0/1.16)
1. llenb AMCHMILTUHBL:

CyIIeCTBEHHO pacHIMPUTh, CUCTEMATU3UPOBATh M HWCIIOIB30BaTh Ha IMPAKTUKE 3HAHUI OCHOB
TUIPABIMYECKUX, TEIUIOBBIX M MAacCOOOMEHHBIX TIPOIECCOB XHUMHYECKOH TEXHOJIOTHH,
MO3BOJIAIOIIMX BBIMYCKHUKAM OCYHIECTBIIATh HAYyYHO- HMCCIEA0BATENbCKYIO M TMPAKTUYECKYIO
paboTy Ha MpeAnpUATHSIX.

2. B peE3YyIbTaTC HU3YUYCHHUA OUCHHUILIUNHBI 06yanOHlHﬁCH 10 IMmporpamme 6aKanaBpI/IaTa
AOJDKCH OBJIAACTH CIICAYIOIMMHA KOMIICTCHIUAMMU:

Ipogheccuonanvnvimu (11K):
B 00JIACTH MTPOU3BOACTBEHHO-TEXHOIOTHYECKON JIeATEIILHOCTH:

- CIOCOOHOCTBIO YYacTBOBAaTh B COBEPILIEHCTBOBAHUH TEXHOJIOTUYECKUX MPOLIECCOB C MO3UIUH
JHEPro- M PecypcocOepeKeHus, MUHUMHU3AIMU BO3ICHCTBHS Ha OKpyxkatomryro cpeny (ITK-2);

- TOTOBHOCTHI0 00OCHOBBIBATh KOHKPETHBIE TEXHUYECKHUE PELICHUs IPU pa3paboTKe
TEXHOJIOTHYECKUX MPOIECCOB; BHIOMPATh TEXHUYECKHUE CPEACTBA M TEXHOJIOTUH, HAIIPABJICHHBIE
Ha MHUHHMH3AIIMIO aHTPOIIOTCHHOTO BO3/IeiicTBHS Ha OKpyxkatotyto cpeny (ITK-5).

B 00JIacTH HAYJIHO-HCCIeA0BATEIbCKON ICATCILHOCTH.

- CITIOCOOHOCTHIO MJIAHUPOBATh SKCIIEPUMEHTAIbHbBIE UCCIIEI0BaHNUs, IOTy4YaTh, 00pabaTbiBaTh U
aHAJIM3UPOBaTh MoJyueHHbIe pe3ynbTarsl (ITK-15).
3. B pesynbraTe 0CBOEHHS TUCHMIUIMHBI OOYYAIOIIMNACS JTOJIKEH:
3HATD:
- METO/IbI pacyueTa TeIuIo- U MacCOOOMEHHBIX aIIapaTos;
- OCHOBHBIE PUHIUIIBI OPraHU3ALMH NIPOLIECCOB XUMUUECKON TEXHOJIOTUHY;
- TUTIOBBIE MTPOLIECCHl XMMUUYECKOI TEXHOJIOTUH, COOTBETCTBYIOIINE alllaparbl 1 METObI UX
pacuera;
- METO/Ibl COCTaBJICHUSI TEXHOJIOTHUYECKUX CXEM C HAHECEHHWEM BCeX aIllaparoB.
YMETHh:
- COCTaBJIATh MaTepHaJIbHbIE M TEIUIOBBIE OATAHCHI ISl CHCTEM ra3->KUJKOCTb;
- PacCUUTHIBATh MIAPAMETPBI TEILIO - 1 MACCOOOMEHHOT0 000pYA0BaHUs U HACOCOB;
- oI0MpaTh CTaHIApPTHOE 00OPYOBAHUE, CIIOIB3YEMOE B XMMUYECKOM MPOMBIIUIEHHOCTH.



BJIAETD:

- METOJIOJIOTHEH pacyeTa OCHOBHBIX ITAPAMETPOB THAPOMEXaHHUECKHX, TEIUIOBBIX U
MacCOOOMEHHBIX IPOIIECCOB;

- OCHOBaMH MPAaBUIIHLHOTO 1MOA00pa TEIIO U MAaCCOOOMEHHOTO 000pYI0BaHMS;

- METOJIaMH COCTABJICHUS TEXHOJOTMYECKUX CXEM U IpahuuecKoro n300paskeHNsi OCHOBHOTO
00opyToBaHuUs.

4. Kpatkoe comepxaHue TUCIHUTLTUHbI
Beenenue. Onucanve NpUHLIKIUATBHON CXeMbI pEKTU(DUKAIIMOHHON YCTAaHOBKH HETIPEPHIBHOTO
nerctBust. CpaBHEHUE U 00JIACTH IPUMEHEHUSI HACAJOYHBIX U TApEIbYaThIX KOJIOHH.
[TocTpoeHre paBHOBECHOI JIMHUU Ha OCHOBE MOJIYY€HHBIX UHAUBUAYAIbHBIX 3a/IaHUH.

Monyns 1. Pacuer pekTudukaimoHHON KOJOHHBI.

Pacuer HacajgouHO# U TapeabYaTol peKTH(PUKAIMOHHON KOJIOHH HEMPEPHIBHOTO JICHCTBUS.
MartepuanbHblii 6anaHC KOJOHHBI. PacueT MUHMMAaNbHOTO U pabodero (prerMoBoro uucia.
[Toctpoenue pabounx nuHuil. Pacuer ckopocTu mapoB u AuaMerpa KoJoHHbI. OrnpenencHue
BBICOTHI anmnapara. Pacder rujpaBinueckoro cOnpoTUBICHUS KOJIOHHBI. CpaBHEHHUE JTAHHBIX
pacyeTa HacaJl0YHOM U Tapenb4aTor KojJoHH. COMmoCTaBIeHUE JaHHBIX, TOJYYCHHBIX 10
porpaMMaM KOMIIBIOTEPHBIX U PYIHBIX pacueToOB. BIOOp KOJOHHBI.

Monynb 2. Pacuet u BbIOOD TEIII00OMEHHUKOB.

Pacuer u BbIOOp TETII00OMEHHUKOB (MCIIAPUTEISI, KOHICHCATOPA, MOI0TPEBATEIs,
XOJIOAMJIBHUKOB JUCTHIUIATA U KyOOBOTO OcTaTka) 1o odiei cxeme. ConocTaBlieHUE TaHHBIX,
IIOJIy4EHHBIX 110 IPOrpaMMaM KOMIIBIOTEPHBIX U PYYHBIX pacdeToB. ['uapaBinueckuil pacyer.
Br160p onTUMaNBHOTO BapHaHTa TETIOOOMEHHUKA.

Monyns 3. I'napoguHaMUUECKHE PACUETHI.
PacueT ruipaBin4eckoro COnpoTUBICHHs TPyOOpOBOAOB. PacueT onTUMalIbHBIX 1MaMETPOB
TpyOonpoBoi0B. PacueT u mogdop HacocoB.

Monyns 4. I'padudeckoe opopmieHue.
TexHonornueckas cxema. Pektuduxarnontas KoJIoOHHa OMPEIeICHHOTO THIAa ¢ U300paXKeHHEM
I[eTaJ'IeI\/JI KOHTAKTHBIX 3JIEMCHTOB, paCCUUTAHHBIX B MOYJIC 1.

5. OO0beM yueOHOM AUCIUTUIMHBI

VIl cemecmp

Brn yueOHoii pabore! B axademuueckux | B 3a4emHbIx

yacax eouHuyax

OO611ast TPYA0EMKOCTh AUCIUTITUHBI 72 2,0

AyIuTOpHbIE 3aHATHS: 16 0,44

Jlekuun - -

[Ipaktuueckux 3anstuit 3anstus (113) 16 0,44

CamocrostenbHas pabora: 56 1,55

By nToroBoro KOHTpOJIS: 3a4eT




AHHOTaIUs padoyeil mporpaMmmbl JUCUUIIMHBI « TeopeTnyeckne 0CHOBBI YHEPro- U
pecypcocoeperawimue npoueccb» (51.B.0O1.17)

1. Heau DUCUMIUIMHBI - TOATOTOBKA CTYICHTOB B O0JACTH TEOPUU U METOIOJOTUU
paIMOHATBHOTO MCIOJB30BAHUS MATCPUATBHBIX U YHEPTETHUECKUX PECypCOB XUMUYECKOM
TEXHOJIOTHH, He()TEXHUMHH U OMOTEXHOJIOTHH;

- 00y4YeHHE CTYACHTOB IIPHEMaM CaMOCTOSATEIbHOW padOThl MPH PEIICHUH 3a]a4
TEPMOJMHAMHYCCKOTO aHalli3a W ONTHMHU3AIMH CJIOXKHBIX XHMHKO-TEXHOJIOTHYCCKUX
cucteM (XTC), HCITONIB3ysI TEOPETHYECKHE OCHOBBI YJHEPIO- U PECYPCOCOEPEIKECHUS;

- (dopmupoBaHuEe Yy CTyJEHTOB HAay4YHOTO M WHXXEHEPHOrO IMOAXO0Ja K BOIpOcCaM
paIMOHATBHOTO WCIOJIB30BAHKUS JHEPro - W MAaTEePHAIBHBIX PECypCOB, B XHUMHUYECKOM
TEXHOJIOTHH, He(QTEXUMHUH U OMOTEXHOIOTHH.

2. B pe3ynbrare u3ydeHus AUCHUILTUHBI OaKanaBp JODKEH:

oBJaJeTh ciaeayromumu odmenpopeccnonaabubiMu (OIIK) komnereHuusamn:

— CHOCOOHOCTHIO UCIOJIb30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JAUCIUIUIMH B
NpoPECCUOHAIBHON ~ JCSITENIbHOCTHA, TNPUMEHSITh METOJbl MAaTeMaTHMYeCKOro aHaiu3a |
MOJICITUPOBAHHKS, TCOPETUIECKOTO M DKCIIEpUMEHTaIBHOr0 HccneaoBanus (OITK-2);

oBJaJeTh ciaeayromumu npogdeccuonaababiMu (IIK) komnereHunsiMu:

— CHOCOOHOCTBIO Y4acTBOBAaTh B COBEPIICHCTBOBAHWU TEXHOJOTMYECKHUX IPOIECCOB C
MO3UIUI PHEPTO- U pecypcocOepekeHusl, MUHUMH3AIMN BO3ACUCTBUS Ha OKPYXKAIOIIYIO Cpely
(IK-2);

— CHOCOOHOCTBIO HCIIOJB30BAaTh DJIEMCHTHI JKOJIOT0-3KOHOMUYECKOrO aHalu3a B
CO3JIaHUH FHEPro- U pecypcocbeperarommux texHomnoruit (IK-8);

— CHOCOOHOCTBIO MOJIETTUPOBATh HSHEPro- H pecypcocOeperaromme Mpolecchl B
npombinuieHroctd (I1K-16);

3Hamo:

— OCHOBHBIE MOHSATHS TEOPUH SHEPTO — U PECYPCOCOEPEKEHHS U PeCypcocOeperaronmx
TEXHOJIOTHH; crmocoObl mocTpoeHuss  sHepro- u pecypcocoeperapomux (IOPC) xummuko-
TeXHoJorudyeckux TexHojoruueckux cucreM (XTC); CTpyKTypy XHUMHMKO-TEXHOJIOTHUECKUX
CHCTEM, THUIIOBBIE XHMHKO-TEXHOJIOIMYECKHE NpPOIECChl M BONPOCHl  B3aUMOACHUCTBUS
XUMHUYECKHX TEXHOJIOTMH U OKPYXKAIOLIEH cpeJibl;

— TCOPECTUUCCKHUEC OCHOBBI M OCHOBHBLIC IIOJIOKCHHA TEPMOIAUHAMHUYCCKOIO MCTOIAOB
aHaM3a XHWMHKO-TEXHOJIOTHYECKUX CHUCTEM: OKCEpreTHYecKOro, TEPMOIKOHOMHUYECKOTO,
UH(POPMALMOHHO-TEPMOIMHAMUYECKOT0; METOBl pacueTa pa3jIMYHBIX BHJOB HKCEPIrHH,
HKCEPreTUYEeCKUX K.IL.J.; TEPMOIKOHOMUYECKMX KpPUTEpUEB;  KOJMYECTBa HH(pOpMAIMU U
UH(POPMALIMOHHBIX KPUTEPUEB COBEPIICHCTBA XUMUKO-TEXHOJIOTMYECKHX IPOLIECCOB U CUCTEM;

— OCHOBBI MPSMBIX, JEKOMIO3MLUOHHBIX, CTPYKTYpPHO-IAEKOMIO3HIIMOHHBIX METOIOB
ONTUMH3AIMU PHEPro — M PecypcocOeperaronmx MpOou3BOACTB, NMPUMEHSEMBIX IPH OLIEHKE
b (dEeKTUBHOCTH W CO3JMaHMHM DJHEPro- u pecypcocodeperawomux cuctem (OPC) ¢ nemnbio
CHUXKXCHUS OHCPIrCTHYCCKUX 3arpar n MOTEPb, MHUHHUMHU3alIUN HeO6X0)II/IM01"O
pecypconoTpedsieHnss 1 MUHUMH3AI[MH aHTPOIIOT€HHOTO BO3/IEUCTBUS HA OKPYKAIOIIYIO CPEY;

— TEHJIEHIMM U  TEPCIEKTUBBl  pa3BUTHS ~ COBPEMEHHBIX  DHEPro— "
pecypcocOeperatonx —cucreM (OPC) XUMHUYECKOH  TEXHOJOTMM, HEPTeXUMHU U



OMOTEXHOJIOTHH.

ymembs:

— COCTaBJIATh [TIOTOKOBBIE MaTepHAIIbHbIE, JHEPTETUUECKUE U IKCEPreTHIecKre OanaHchl
IPOIIECCOB U CHCTEM;

— BBINOJIHATH  TEPMOAMHAMHMUYECKUH  (IKCEpreTHdeckui), TEepMOIKOHOMHUYECKHUH,
MH(POPMALMOHHO-TEPMOIMHAMMUYECKUI aHaNU3 XUMHUKO-TeXHoJornueckux npoueccos (XTII) u
cucteM (XTC) ¢ ucronb30BaHUEM CIIPAaBOYHBIX JaHHBIX U OBM;

— BBINOJIHATh OLIEHKY 3HEPro- M pecypconoTpediaeHHs allbTepHATHBHBIX BapUaHTOB
OPC TeXHOIOTHYECKUX CXEM;

— 00OCHOBaHHO HCHOJB30BATH METOJBl ONTHMH3ALMK TPH aHAIU3E DSHEPro — U
pecypcocOeperaonux XHMHIeCKUX POU3BO/ICTB;

— UHTEPHPETHPOBATH M aHATU3UPOBATH PE3YIbTATHI OCTPOCHUS PECypPCOCOEpEraronmnx
CHCTEM.

enademp:

— METOJIaMH, CIocO0aMH, NMPUEMaMH M HABBIKAMH PEIICHUS MPAKTUYCCKUX 3a1ad B
o0yacTu ’Hepro- pecypcocOeperaronux TeXHOJIOTUN; METOJaMH pacueTa pa3iNuYHbIX BUIOB U
COCTaBISIIOLIUX JKCEPruH, OSKCEPreTMYeCKUX K.I.J., TEPMOIKOHOMUYECKUX KPHUTEPUEB,
KonuecTBa MH(opManuu U MHGOPMAITMOHHBIX KPUTEPUEB COBEPIICHCTBA; METOJIaMHU aHaJIN3a
s dexTuBHOCTH (HYHKIIMOHUPOBAHUSI XUMHUYECKHX, HEPTEXUMUYECKUX U OHOXMMHYECKHX
MIPOU3BOJICTB C MO3HUIUNA TEPMOJUHAMUYECKOTO - IKCEPreTHIECKOr0, TEPMOIKOHOMHUYECKOTO U
WH(OPMAIMOHHO-TEPMOIMHAMUYCCKOTO ~ TPHUHIUIIOB  MPH  HUCIOJIh30BAaHUM  METOJIOB
ONTHUMHU3AIIHH;

— npodecCHOHATbHON TEPMUHOJIOTHEH B 001aCTH 3HEPTO — U PecypcocOepekeHusl.

3. Kparkoe conep:kanue JUCHUIIUHBI:

Beenenue.

Crpykrypa kypca.KpaTkuii ucropuueckuit 0630p. XumMuueckas TEXHOJIOTHS — 3TO HayKa
0 HanboJee SKOHOMUYHBIX U 9KOJIOTHYECKH 0OOCHOBAHHBIX METO/IaX XUMHUUECKOH mepepaboTKu
CBIPBIX NMPUPOJHBIX MAaTEPUATIOB. 3HAUEHUE XUMUYECKON MPOMBILIUIEHHOCTH I COBPEMEHHOTO
oOmectBa. OCHOBHbIE TEHJCHLUH PA3BUTUS COBPEMEHHOM XHMMHUYECKON IPOMBIIIJIEHHOCTH.
YcroiitunBoe pa3BUTHE M KU3HEHHBIM IIMKJI. ODHEPro- U pecypcocOepekeHne - OCHOBA
ycroiunBoro pa3Butus. Cucrema, XuMHUKO-TexHojorudeckas cucrema — XTC, ee ocoOeHHOCTH
u cBoiictBa. TepmMoauHamMuKa U €€ METOJ. DHEPIHsl, dKCEprus, TpaHCPOPMUPYEMOCTh BHJIOB
SHEPTUH, CHIPbS, MPOAYKTOB W YCIyr. DHeprocOepexxenune. Pecypcel u pecypcocOepexeHue.
TeopeTnueckre OCHOBbI ONTHUMM3AlMU JUIsl pelIeHUs 3a7ad ONTUMHU3ALUKA  XHMHKO-
texHonoruueckux cucteMm (XTC), cozmaHus sHeEpro- U pecypcocOeperarmnmx Mpou3BOJICTB.
Bribop ontumusupyromux napamerpoB. OpraHu3anusi ONTHUMAJIbHON CTpaTerHMH peleHHs
3agaun ontumuzanuu XTC. Beibop MeTosa 1 ONTUMANbHBIN pacyer.

Moayapb 1.001mme NpUHIUNBI OPraHU3alUUd XMMHAYECKOr0 MPOU3BOACTBA. XUMHMKO-
TEeXHOJIOTHYECKAsl CUCTeMA KaK TePpMOJAMHAMUYECKasi CUCTeMA.

IlonsaiTHE 0 XMMHYECKOM NMpPOMU3BOJACTBE KaK O JHEPro-TexXHoJA0IrMI€CKOM



KkoMILIeKce. ChIpbeBble U JHEPreTH4YecKue pecypcsl.

XVMHYECKOE MPOU3BOACTBO - IHEPrO-TEXHOJIOIMUECKUNH KOMILIEKC, CJIOXKHAsi XUMUKO-
texHosjornueckas cuctema (XTC). Xumuueckas TEXHOJIOIMsS KaK HaydHasi OCHOBA XUMHUYECKON
npombIuieHHOCTH. Kimaccudukanust XuMudeckoid TexHonorud. CUCTeMHBIH aHaiu3 - METOJ
UCCJIEJOBAHMSI XMMHUKO-TEXHOJOTMYECKOW CcUCTEMBbl. TONoJorus XUMHKO-TEXHOJIOTMYECKHUX
cucrteMm. CTpyKkTypa, COCTaB, OCHOBHbIE 3JIeMeHTHI U cBsizu XTC.

CocrosiHue XMMUKO-TEXHOJIOTHYECKOM cucTeMbl. OCHOBHBIE ITOHATHUSA U OIPEIEICHUSI.
CaoiictBa XTC Kak cuCTEMBI.

[IpoGnembl sHEpro- u pecypcocOepekeHrs B XUMHUECKOH TEXHOJOTHH, HePTeXUMUH,
OMOTEXHOJIOIMH: IHEPrOEMKOCTh CYLIECTBYIOIUX TEXHOJIOIMUYECKUX IMPOLECCOB B XMMHUECKOM
U HEe(PTEXUMHUUECKOM TEXHOJOTMH, OMOTEXHOJIOTHH;, MYTH SHEPro- M pecypcocOepexeHus Ha
pa3IMYHBIX MEPAPXUUYECKUX YPOBHSAX; POJb TEPMOJMHAMUYECKOrO IOJXO0JAa B PEIICHUU 3ahad
PHEPro- U pecypcocOepekeHUuss B  XHMHUYECKOM MpousBojicTBe. lLlenmb osHepro- u
pecypcocOepexeHusl.

ChIpbeBble M SHEPreTHYEeCKHe PEecypchl XHMMHUYecKoro mpousBojcTBa. Knaccudukarus
ChIPbSl B XMMHUYECKOH MPOMBIIIIEHHOCTH. VICTOUHMKU CBIPBEBBIX PECYPCOB JUJISI XUMHUYECKOU
MPOMBILUIEHHOCTH: MPUPOJHbIE MaTe€pUaibl, MOJIYIPOIYKTHl U BTOPUYHOE ChIpbE. TOIIMBHO-
sHepreTHyeckas 6aza XMMUYECKON MPOMBIIIIEHHOCTH.

Crpykrypa sueproxomiuiekca XTC. Knaccudukaius sHepropecypcoB. DHEPropecypehl u
notpeOHocts XTC B sHeprun. HMckomaemble W BO30OHOBISIEMBIE TPUPOJHBIE PECYPCHI.
[lepBuuHblE W BTOPUYHBIE HSHEPrOPECyYpChl B MPOMBILUIEHHOCTH. KoOJIMYECTBO NEPBUYHBIX
SHEPropecypcoB, MHpPOBas CTaTHUCTHKAa HMX A00bYM W motrpebieHus. PecypcocOepexenue,
pecypcocbOeperaromiasi TeXHOJIOTUs. Pollb M 3HaueHUE SHEPro- M pecypcocoepekeHus. 3aKoH
Omnzarepa - «[IpUHIUI SKOHOMUU 3Heprumy. [lomyuenue temnoBoit suepruu. TemnooOMeHHUKHY,
uX KJIaccu(uKaIus.

Bropuunsie »Hepropecypcsl (BOP). BoszoOnoBusiemas »Heprus. Buabl BTOPHUYHBIX
HHEPropecypcoB - TOIUIMBHBIE, TEIUIOBbIE, M30bITOUHOrO AaBieHus. [loacucrema pexynepanuu
BTOpUYHBIX 3HepropecypcoB (BOP), xommnekcHas yrunuszanus temiorsl. Mcrounuku BOP -
IIPOMBIIIJIEHHbIE TIEUN, XUMUYECKUE peakTophl U Jip. Ha3HaueHue KoTaoB-yTHIN3aTOPOB.

B3auMoCBsI3b  TEXHOJIOTMYECKHX, DSHEPreTHYECKHMX M JKOJOTUYECKUX AacleKTOB B
IPOMBIIIICHHBIX TeXHoorusXx. OO0oO0meHHble (DaKTOpbl MOBBILEHUS 3HEPro0e30MacHOCTH
CTpaHBbI.

OcCHOBHBIE ~ HampaBlE€HUS  HHEPro- M  pecypcocOepexeHus B  XUMHYECKOM
MPOMBINIIEHHOCTH. D(PQGEKTUBHOCTh HCIIOJIB30BAHUS MaTepuaibHBIX pecypcoB. [IpuHIUMIBI
co3faHMsl OE30TXOJHBIX, PHEPro- MU pecypcocOeperaromux TexHonoru. Teopernueckue u
METOJI0JIOTUYECKUE OCHOBBI IHEPTO- U PeCypcocOepekeHusl.

OcCHOBBI  TEPMOAMHAMHYECKOT0 aHaau3a. TepMoauHAMU4YecKHe TNPUHIUIBL.
IIponsBoacTBo 3HTpONUM. [IpHYNHBI U CJIeACTBHA YBeJIHUYCHHUS JHTPOIMH CHCTEM.
Tepmonnnamuka u ee metol. Cucrema u ee okpyxerue. XTC kak TepMoarHaMUYecKas
cucrema. Ilonarue o TepMOAMHAMUUYECKOM Ipoliecce. AITOPUTM IPUMEHEHHS TEPMOANHAMUKHI
IIPU PELICHUM NPAKTHUYECKUX 3a1ad. OCHOBHBIE NPUHLMIIBI TEPMOAMHAMUKH, KOHLENITYAIbHOE
3HaYeHHE 3aKOHOB TEPMOJAMHAMUKH, HMX 3HAUEHUE MJi1 TMOHUMaHUS NpoOJieMbl SHEPro- u
pecypcocOepeKeHus.
OuTpornus. MeToasl pacuera DHHTPONHMM  BellecTBa. l3MeHeHue »HHTponuM B
HEoOpaTUMBIX Mpolleccax. DHTPOIMUS U TEePMOJUMHAMHUYECKas BeposATHOCTb. OOpaTUMOCTh U



mpou3BOACTBO paboThl. [loTpebiieHne HSHEpPrum, «IMOTepsiHHAs» paboTa MW MPOU3BOJCTBO
sHTpomnuu. [lorepu nonezHoi paboThl CUCTEM.

3aBucumocTth ¢akropa KapHo oT monaBeneHHOW TemIoThl. [IpUYMHBI W CIEACTBUS
yBEJNIMUYEHUST SHTpornuu cucteM. CKOpOCTh MPOM3BOJACTBA SHTPONUU KaK (YHKIHS TOTOKA
TEIUIOTHI ¥ TEPMOJMHAMHYECKAs ONTHMHU3AIMS TPOIECCOB, OOECIEUMBAOIAs PaBHOMEPHOE
pacnpeziefieHue JIBIKYILEH CHIIBI Ipoliecca ¢ Lenbio Hanbosiee 3PQPEeKTUBHOTO NEHCTBUS HpU
3a/laHHbIX OrpaHu4eHusX. Y paBHeHue [ton-CToaosl.

Tepmonunamuyeckuit aHanu3 TerI000MeHHNnKa. ONTUMAaNIbHBIN MOTOK TETIOTHI.

Temnorpanchopmaropsl. O61acTH HUCMONBb30BaHUS TpaHcopmaropoB Teruia. [IpuHiun
paboThl  TEIUIOBBIX HACOCOB, HCHOJB30BaHUE HU3KOTemIeparypHoro Tteruia. OieHka
3¢ (HEeKTUBHOCTH TEIIOBOT'O HACOCA.

Moayas 2. Onenka 3¢¢pextuBHocTH ¢(yHkunonupoBanuss XTC Ha ocHoBe
TePMOAMHAMHYCCKHUX NPHUHIUIIOB AHAJIN3A.

JKceprus. JKcepreTu4ecKuii anaau3s 3HeprodpdexktuBHOCTH PYHKIMOHUPOBAHUS
XTC.

Dkceprus Kak Mepa paboTocrmocoOHOCTH. HepaBHOLIEHHOCTh Pa3MUYHbIX (HOPM SHEPTHH.
AHeprus 1 SHTPONHUS KaK MEpbl HEYMOPAIOYHOCTH UM IIOTEPh. DKOHOMHUS UCTUHHAS U MHUMAs.
Okcepreruueckue norepu. Cienctsus 3akoHa I'on-Ctogobl.

Bunsl 1 cocTaBisromuMe SKCEPTUn: IKCEPrHs BEIIECTBA B 3aMKHYTOM 00BEME; IKCEPTHS
JTABJICHUS]; SKCEPrus MOTOKa pabouero Tena; IKCeprus cMelleHus; Gu3ndeckas cOCTaBIAIOIAS
9KCEPIUH; DKCEPIusl TEJIOBOIO IMOTOKA; TEPMUYECKAs DKCEPrusl; SKCEPIUs BIIAXKHOIO BO3yXa;
JKCEpPIUs W3JIyYeHUs; XHMHMUYECKas COCTaBIAIOLIAs DSKCEpruM; CTaHJapTHas XMMHUYECKas
DKCEPrusl; XMMHYECKas COCTABIIAONIAs TOIIUB. [IpuMepsl pacueTa cOCTaBIISIFOIIMX YKCEPTUU.

OKcepreTHYECKUi MIPUHIINI aHATIN3a YHEPrOTEXHOIOIMH. 3HAYEHUs SKCEPTUH dJIEMEHTOB
CUCTEMBI U CHUCTEMBI B LI€JIOM; CHOCOOBI U METOAMKHU pacyera dKCepruu. YpaBHEHHs OayiaHca
Macchl, OSHEPrUM M DHHTPONMM. OHepreTudeckuii u skceprernuyeckuit Oamanc XTC.
Okcepreruueckue nauarpamMmbl ['paccmana u Illapryra - numarpaMMbl I[OTOKa SKCEPruu.
DHepreTuyeckue M CMeIlaHHble auarpaMMbl. [Ipumepbl SHEpreTMUecKrux, 3KCEpreTHUecKux M
CMEIIAHHBIX JUarpaMM XHMHKO-TEXHOJIOTMUECKUX IPOLIECCOB M CHCTEM. OJKCEPreTHUECKUN
aHann3. OCHOBHBIE 3alaud DJKCEPreTUYECKOrOo aHanMu3a. AJFOPUTM DJHEPreTUYECKOro U
IKCEPreTUYECKOro aHaJIN30B.

OKCEepreTUYeCKne XapakTEPUCTHKM TEXHOJOTMYECKMX ITOTOKOB. OKCEPreTHYECKHE
kod(urmentsl noneznoro aeiictBusa — KIIJ| xumuko-texHomornueckux mpormeccoB — KIIJI
XTII. IIpumeps! skceprernyeckor oneHku XTI u pacuera sxceprernueckoro KIIJI[: mpoueccos
TeriooOMeHa, TpyOdaToil Meyd, MIaXTHOTO peakTopa, TOPEeHHsI TOIUIMBA, XUMHYECKOIO
peaxkTopa, CyIIKH.

Okceprernueckuii KIIJI mapoBo3aylIHOW KOHBEPCHMM METaHa, IpOILecca BTOPUYHOIO
pudopMHHTa METaHa, y3J1a KOHBEPCUU METaHa.

Okceprernueckuil KIIJ XTC. Tononornuecknii Meto sxkceprerudeckoro ananuza X TC.
OKcepreTuuecKuil MeTof] B cucTeMHOM aHanuse X TC, olleHka allbTepHaTUB HA OCHOBE aHAIM3a
CTPYKTYpbl 3Heproszarpar. OKCEpPreTMYecKUil aHalu3 CHUCTEeMbl B II€JIOM Ha IpuUMepe
JIBYXCTYIIEHYaTOW KOHBEPCHMH MeTaHa. PekoMeHJanmuu 1o NPUMEHEHHIO AKCEpruu, NOoTeph
HKCEPruu U DKCEPreTUUECKOro aHajan3a Mpu PelIeHnH MHKEHEPHBIX XHUMHUKO- TEXHOJIOTUYECKIX
3a1ad.



Tepmosakonomuyeckuii anaaus XTC.

[Tokazarenn  s¢pdexkTuBHOCTH  (YHKIMOHUPOBAHUS  COBPEMEHHBIX  XUMHUYECKHX
IPOU3BOJACTB. TeXHOIOrN4YeCKre U IKOHOMUYECKUE KPUTEPUHU ONITUMU3ALIMY.

TepMO3KOHOMUYECKUI TPUHIUI aHaau3a 3HeprorexHonoruu u onrtumuszauuu XTC.
Tononoruuecknii MeTOA TEPMOIKOHOMHUYECKOIO aHaiu3a. TepMOIKOHOMMYECKHE KPHUTEPUHU
onTUMH3aIMK. MeToauKa 3KCEPreTHIeCKON TEXHUKO—KOHOMUYECKOW ONTUMH3ALNH.

OcHOBBI aHAIM3a W  ONTHMH3ALMU  JHEPrOTEXHOJOIMYECKHX IPOLECCOB
XMMHYECKOH TeXHOJIOTMHM Ha 0a3e HMHPOPMALNMOHHO-TEPMOJMHAMUYECKOI0 NPHHIHUIA
a”Ha/u3a.

Nudopmanus u mpouecc e€ mnepepadoTku. OCHOBHBIC ONpEAETCHUS, MOHATUS U
TEOpPETUYECKHE TONOKEeHUsI. OCHOBHBIE TOJIOKEHUS WH(OMAMOHHO-TEPMOJANHAMHYECKOTO
merona aHanuza XTC. Dranbl nmpeoOpa3oBaHusl TEXHOJIOTMYECKOTO MOTOKA, XapaKTEPUCTUKU
uHpopmarnmonHoro npornecca. Madopmarmonnsiii KIT/1.

AHaiu3 THUIOBBIX MPOLECCOB XUMHUYecKOW TexHosoruu. HWHdopmaunonnsii KII/
TUIOBBIX XUMHUKO-TEXHOJIOTHUECKUX MporieccoB. PacueT MHPOPMALIMOHHBIX XapaKTEPUCTHK.

AHanu3 XUMHUKO-TEXHOJIOTHYECKUX CUCTEM Ha 0aze UH(POPMALIMOHHO-
TEPMOJIMHAMHYECKOTO MPHHIHUIA aHamu3a. OpraHn30BaHHOCTh OOJIBIINX CHUCTEM U METOJBI €€
onieHkd. Opranuzanysi ONTUMAJIbHBIX SHeprocoeperaromux cxem. OnTUMaibHas OpraHU3aIus
9HEpPro3aMKHyThIX cucteM. Wupopmammonnsii KIIJ[ cucremMbr — KpuTepuil CTPYKTypHOU
opranuzoBanHoctu XTC.

Moayas 3. Meroasl MaTeMaTH4eCKOro MNPOrpaMMHUPOBAHUS JHEpPro- "
pecypcocOeperaoimuX XuMHKO-TEXHOJIOTHYECKUX CHCTEM.

MeToabl HEJIMHEHHOT0 MPOrPAMMHUPOBAHMS.

OO61as 3anaya HeMUHEHHOro nporpaMMupoBaHusi. OCHOBHBIE MOHSATHUS U ONpeAeTeHus,
0003Ha4YeHMs] U TEPMHUHOJIOTHS Teopuu ontumuzanuu. Kinaccudukamnus MeTo10B ONTUMH3ALUH
XTC. Ocnoable 3tansl ontuMuzanuu XTC. OOmwmit ananu3 3anauu ontumuszanuu. OOmas
METOAMKa ONTUMHU3ALMOHHBIX Mpoueayp. Onpenenenue kpurepus ontumuzanuu. Heo6xoanmele
Y I0CTaTOYHBIE YCIOBHSI ONTUMAIBHOCTH PEIICHHUS.

MeTobl MOJTMHOMHUAIBHON (KBaJpaTUYHOI) MHTEpHoIALUU - MeTox [laysmna u MeToab
MOJIMHOMHANILHOM amnmpokcuManuu — metoa [[psunona- Ceena-Kemnu (meron JICK).

Metonel MHoromepHoil OesycinoBHoi onTumuzamuu  XTC, He HCHOIB3YIOLINE
IIPOU3BOHBIEC. XapaKTEPUCTUKA METOJOB HYJIEBOTO MOPsI/IKA - METOJOB ITOMCKA, IPEUMYLIECTBA
u Hemoctatku. Meron Xyka —JlxuBca. Meton Hemnepa-Muna (mouck mo neopmupyemMomy
MHOTOTpaHHUKY). Metoa Po3enOpoka. MeToapl, HCTIONB3YIOMNUE CONPSDKCHHBIC HAIPaBICHUS,
meron [layamna.

Metoapl  MHOromepHoW — Oe3ycioBHoM — ontummzanuu  XTC,  ucnosib3yromue
npou3BojHble. OO0mIas XxapaKTepuCTHKa METOJIOB MEPBOIO U BTOPOro nopsjaka. JloctomHcTsa u
HEJOCTaTKU. ['pagMieHTHBIE METOABI C IIOCTOSSHHBIM M IIEPEMEHHBIM IIaroM, METOJ
HancKopenmero cnycka. Merop comnpsikeHHoro rpaauenta @ieruepa-Pusca. Meton HeroToHa.
Metosl nepeMeHHol MeTpuku, meto] JleBunona-dneruepa-Ilaysmna (I-D-11).

Meronsl  mMHOromepHou  ontummszammu XTC npu  HaaMuuM  OTPAaHUYEHUM.
Knaccudukanus MeTonoB yciaoBHOM onTtumusanuu. Metonasl mTpadHbIX (QYHKUMNA: METOIbI



BHEIIHEW W BHYTPCHHEH TOYKH, KOMOMHHMPOBAaHHBIH METOJ, METOJ MHOXHUTenehH. Meton
CKOJIb341Iero aomycka. IIpoexktuBHbIE MeTOAbl. MeToa NPOEKTUBHOrO rpaaueHta Po3eHa.
MeTo1bl BO3MOKHBIX HAPABIEHUM.

Metonpl ciny4ailHOro mnoucka. Meroa ¢ BO3BparoM NpH HEyAayHOM mare. Meron
MOBTOPSIOLIETOCS CIy4alHOIro IOMCKAa. MeTox CiaydallHOro IIOMCKa ¢ IIOCTOSHHBIM PaJguycoM
MOMCKA U CIy4YalHBIMU HAIlPaBJICHUSIMU. ATaNTUBHBIN MeTOA. MeTOo1 KOMILJIEKCOB.

MHOroKpuTepuaJbHas ONTUMHU3AIUS.

ITocranoBKa 3aau MHOTOKpUTEpHAIBHON onTuMu3auu. MHoxxectBo [lapeto. Meron
[JIABHOTO KpHUTepusi. MeTosl BeCOBBIX KO3 (duimeHToB. MeTo | CIpaBeIuBOrO KOMIIPOMHUCCA.
Merton npubImKeHus K UACATbHOMY PelIeHHI0. MeTo 1 MOCIeI0BaTeIbHBIX YCTYIIOK.

JexoMIo3uIIHOHHBIE METO/IbI H MeTOAbl CTPYKTYpPHOii onTumuzanun XTC.

[Ipsmbie nexomno3unronHbie MeToasl X TC. MeToa 3akperieHus: nepeMeHHbIx. Meron

“Iieq”.

JIeKOMMO3UIIMOHHBIE METOABl Ha OCHOBE HEOOXOIUMBIX YCIOBHI ONTHMAaIbHOCTH.
“Peanusyemsblii” meTon. “Hepeannsyemsblid” METOJ.

Meronbl  cTpykTypHOM — ontumuszauuu. IIpsmon  meroxa. Meron  npenenbHOU

onTuMu3aoHHon cTpykTypsl (I10C).

3akaiouenue

OO01mas MEeTo0NIOTHs PELICHHS 3a/1a4 SHEPro- U pecypcocoepexkenus. O630p OCHOBHBIX
OPOTPAMMHBIX MOJAYJIEH ¥ TPOJAYKTOB, NPUMEHSEMBIX TP aHajJM3e, pacdere, CUHTE3E,
npoekTupoBanuu u ontuMuzanuu XTC - sHepro- u pecypcocdeperammumx npou3BOICTB.

4. O0beM y4eOHOH TUCHHUIIMHBI

B 3aueTHbBIX B akanewm.
Bunpl yue6HO paboThl eJIMHUIIaX yacax
OO0mas Tpy10eMKOCTh THCIIUILIHHBI 10 Y4eOHOMY MJIAHY 3 108
AyauTOpHBIE 3aHATHSA: 1,3 48
Jlexumu (JIek) 0,4 16
[Mpaktuueckue 3austus (I13) 0,9 32
CamocrosiTesibaas padora (CP): 1,7 60
CaMocTosATENbHOE U3YUYEHUE PA3AETIOB TUCIUILINHBI 1,7 60
Buj koHTpoJIsi: 3a4eT / IK3aMeH - 3aver ¢
OLIEHK O

AHHOTaNUA padoyell NporpaMmsl JUCHUILIMHBI «[IpUHIMIIBI MATEMATHYECKOTO
MOJIeJTMPOBAHNS Pecypcocheperaliux XUMIUKO-TexHoJornyeckux cucrem» (b1.B.0/1.18)

1. Heam AUMCUMIUIMHBI — HAydyuTh OaKaJaBpoB METOJaM MaTEMaTHYECKOTO
MOJIETTUPOBAHUSI XUMHKO-TEXHOJIOTUYECKUX CHCTEM C HENPEPBIBHBIM, NEPUOAUYECKUM H



KOMOWHHUPOBAHHBIM PEeKUMaMH paObOThl 000pYAOBaHUS, PEIICHUIO 3a7ad pecypcocoeperaromeit
OpraHU3aIMi XUMHKO-TEXHOJIOTHYECKUX CUCTEM.

2. B pe3yJbTaTe M3y4YeHUH AUCHUILIUHBI 0aKAJIABP T0JKEH:

oBJaJeTh ciaeayomumu odmenpodeccunonanbubiMu (OIIK) komnereHuusamMu:

— CIIOCOOHOCTBIO HCIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUILIMH B
npo(eCCHOHANBHOM  JACATETbHOCTH, MPUMEHITh METOJbl MAaTeMaTUYeCKOro aHain3a |
MO/JICITMPOBAHHUS, TECOPETUUCCKOTO M IKCIIEpUMeHTaIbHOT0 HccinenoBanus (OITK-2);

oBJajeTh ciaeayommumu npodeccuonaabubiMu (IIK) komnereHunsiMu:

— CIIOCOOHOCTBIO Y4acTBOBaTh B COBEPUIEHCTBOBAHMM TEXHOJIOIMYECKHUX IPOLIECCOB C
MO3HILIMN PHEPro- U pecypcocOepekeHusl, MUHUMH3ALUN BO3ICHCTBUS Ha OKPYKAIOUIYIO CPEILy
(I1K-2);

— CIIOCOOHOCTBIO MPUMEHSATH COBPEMEHHBIE METOJbl HCCIEAOBAHUS TEXHOJOTHUYECKHX
MpOLIECCOB W TPUPOJHBIX Cpell, HCIOJIb30BaTh KOMIIBIOTEPHBIE CpPEJICTBA B HAYy4HO-
uccienoBareabekoit padore (I1K-14);

— CIIOCOOHOCTBIO MOJIEIHPOBATH JHEPro- M pecypcocOeperaroime MpoIecchl B
npombinuieHHoctd (I1K-16);

3uamo:

[IpuHuUMIBI, CXeMY 1 STallbl MOJACITUPOBAHUS XUMUKO-TEXHOJIOTHUYECKUX CUCTEM, METOIbI
dbopMupoBaHUA U TIPe0OPA30BaAHUS UX CTATUUECKHUX U TMHAMUYECKHX MOJeNel, aBTOMAaTU3aliH
MOJEIIUPOBAHUS.

Ymems:

[IpakTHueck OPUMEHATH METOJbl MOJEIUPOBAHMS JUIsl pacuéra, aHalau3a XUMHUKO-
TEXHOJIOTHYECKHUX CHCTEM, PEIICHUS 3a7au pecypcocOepekeHus.

Bnaoems:

Meroaamu MpUMEHEHHUSI CUCTEM aBTOMATU3HUPOBAHHOT'O MOJICIIMPOBAHUS.

2. Kpatkoe conepxannue TUCIUTUTAHBL:

Merononornyeckue M TEOPETHUYECKHE  INPUHLIMUIBI  MOJAEIUPOBAHUSA  XUMHUKO-
TEXHOJIOTMYECKUX CUCTEM. MoOAeIupoBaHHE KAaK OCHOBHOM METOJ HCCIEIOBAaHUS XHMMKO-
TEeXHOJOrM4eckux  cucreM. Ilpunmun  mopenmupyemoctn.  CucTeMHBId  mOaxon — K
monenupoBanuio. Crtpykrypa Monenu. OOmas cxema MOJAEIMPOBAHUA. ABTOMATHU3ALUSA
MonenupoBanus. Moaenupytonie cuctembl. CTpykTypa, coctaB M (QyHKUUU. S3bIKU
MOJIETTUPOBAHUSI.

MonennpoBaHue XMMHUKO-TEXHOJIOTHUYECKUX CUCTEM C HETPEPHIBHBIM PEKUMOM PAOOTHI.
CTpyKTYypHBIN aHAJIN3 XUMUKO-TEXHOJIOTMYECKUX cucTeM. [IpeoOpa3oBaHue CTPYKTYPHBIX CXEM.
dopMmupoBaHue U peoOpa3oBaHUS CTPYKTYpHBIX cxeM. JluHeapu3amusi HEIWHEHHBIX
(GYHKIMOHATIBHBIX OMNEPaToOpOB. MonenpoBanue XMMHMKO-TEXHOJIOTMYECKUX CHUCTEM C
HNEPUOJIMYECKUM PEXKUMOM pPaboThl. MMHUTAIIMOHHO-aHAIMTHYECKOE MOJETUPOBAHHE XHUMHUKO-
TEXHOJIOTMYeCKUX cucreM Ha OBM. Acunxponnbslie mozaenu. dopmupoBaHHE pacnucaHUil U
ONTUMM3AIMS JUCHUIUIMHBL  BBINYCKA MPOAYKUMHM B  KBa3HMIAPAIENbHBIX  peXUMaXx.
AHaJIUTHYECKOE U UMHUTAIIMOHHOE MOJEIUPOBAHUE CTOXACTUYECKHX XMMHKO-TEXHOJIOTUYECKUX
cucreM Ha OBM.

3. O0beM yueOHOI TUCHUTIINHBI:

B 3aueTHEBIX B akanem.
Bunst yaeGHoii paboTh eJUHUIIAX gacax




O01asi TPY10€eMKOCTh IMCHUILUIHHBI 0 Y4eOHOMY IJIAHY 4 144
AyIMTOpPHBIE 3aHATHS: 1,34 48
Jlexuunu (Jlek) 0,67 24
ITpaktrueckue 3anstus (I13) 0,67 24
CamocrositesbHas padora (CP): 1,66 60
CamocTosTenbHOE 3YYeHHUE Pa3esioB JUCIUIUIUHEI 1,66 60
Bua koHTpoIs: 3a4eT / IK3aMeH 1 36
JK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCHUILIMHBI «OCHOBbI KHOEPHETUKH U CHCTEMHOIO
aHaJM3a XMMHKO-TeXHoJorn4deckux npoueccos» (b1.B.0/1.19)

1. Hesn mucuMnmiMHbl — (QOopMHUpOBaHUE OOIIEKYIbTYPHBIX U MPOPECCHOHATBHBIX
KOMIIETCHIINN:

- BJIQJICHHUE IUPOKOM 0OIIEN MOArOTOBKON JIJISl PEIICHMs TPAKTUYECKUX 3a]1a4d B 00J1acTh
aHaJIM3a U CUHTE3a XMMHUKO-TEXHOJIOTUYECKUX CUCTEM;

- CIIOCOOHOCTH TMPUMEHATh METOJbI U CPEACTBA CHCTEMHOTO aHallh3a MpPH aHaU3e
AKCIEPUMEHTAIBHBIX JAaHHBIX, MOJCIHMPOBAHUN W YNPABICHUH XHUMHKO-TEXHOJOTHYECKUMH
MPOLIECCAMH, ONTUMM3ALUU, MPOTHO3UPOBAHUU CBOWCTB XHMHKO-TEXHOJOTUYECKUX CHUCTEM,
CO3JJaHUU HOBBIX TEXHOJIOTUM U TEXHOJIOTMYECKUX AIIAapaTOB.

2. B pe3ynbrare u3yueHus: AUCHUILINHBI OaKanaBp JOKEH:

oBJaJeTh ciaeayomumu odmenpodeccunonaibubiMu (OIIK) komnerenuusamMu:

— CIIOCOOHOCTBIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUILIMH B
npoecCHOHANBPHOM  JAEATeTbHOCTH, MPUMEHSITh METOAbl MaTeMaTUYecKOro aHaliu3a |
MOJIETTMPOBAHHMSI, TEOPETUIESCKOTO M IKCIepUMeEHTanbHOro uccneaoBanus (OITK-2);

oBJIafeTh ciaeayrmmumu npopeccuoHanbHbiMu (IIK) komnereHuusiMu:

— CIIOCOOHOCTBIO  TUIAHUPOBATh  OKCIEPUMEHTAIbHBIE  HCCIEAOBAaHUSA, IONYy4YaTh,
00pabarbiBaTh M aHATU3UPOBATh MONydeHHbIe pe3ynbrarsl ([TK-15);

— CHOCOOHOCTBIO MOJIEIMPOBAaTh JHEPro- M pecypcocOeperarone IMpoLecchl B
npomeinuieHHocTd (ITK-16);

3namp:

OCHOBHBIE Pa3/ieiibl KHOEPHETUKN U CUCTEMHOT'O aHaIM3a XMMHKO-TEXHOJOTUYECKUX MPOIIECCOB
TaKHe KaK:

— OCHOBHBIE MOHATHUS KHOCPHETUKU;

— CHCTEMHBIU TTOJIXO0/ U O0IIECUCTEMHBIC CBOMCTBA U 3aKOHOMEPHOCTH;

— o0mas knaccuuKaius CUCTEM;

— CTpaTerus aHajiu3a U CUHTE€3a XMMUKO-TEXHOJIOTUYECKUX CUCTEM;

— METOJbI U CPEJICTBA MHTEHCU(DUKAIINHA XUMHUKO-TEXHOJIOTHYECKUX MPOIECCOB, arperatoB u

— KOMIUIEKCOB.

Ymemn:

— CHCTEMHO IMOAXOJWUTh K HCCIIEOBAaHHIO IPOILIECCOB XMMHUYECKONH TEXHOJOTMM Ha 0Oasze
00IIECCTEMHBIX 3aKOHOMEPHOCTEH;



METOJMYECKH TMPABWIBHO CTAaBUTh 3aJa4d  HCCIEHOBAaHUA  OTACJIBHOTO  XHUMHKO-
TEXHOJIOTHYECKOTO TIpollecca KakK CIOXHON (DU3UKO-XUMUYECKOH CHCTEMBI, a XHUMHKO-
TEXHOJIOTHYECKOTO arperara — Kak 0OJIbIION XUMUKO-TEXHOJIOTHYECKOW CHCTEMBI.
Bnaoems:

METOJAaMH KAyeCTBEHHOI'O U KOJHMYECTBEHHOIO aHajau3a XHMHMKO-TEXHOIOTHYECKHX
MIPOIIECCOB, METOAAMH ONITHMAIBHOTO CUHTE3a CTPYKTYPBI HCCIEAYEMOTr0 0OBEKTa,
METOJaMU  HUACHTH(PHUKAIIMM  TapaMeTpPOB  MaTEMaTHYECKMX  MOJACNEH  XHUMHKO-
TEXHOJIOTHYECKUX IPOIIECCOB, METOJaMHU HWHTEHCU(PHUKAIUA XUMHUKO-TEXHOJIOTHYECKUX
MIPOIIECCOB.

3. Kpartkoe coaep:xkaHue TUCHMILIUHBI:

Kparkoe BBegeHMe B HCTOPUIO  Pa3BUTHUS  CUCTEMHBIX  IIPEICTaBICHUI.
Bo3HUKHOBEHME M pa3BUTHE CHCTEMHBIX IpejacraBieHUil. CuCTEMHbIE MOAXOA U
OO0IIeCUCTEeMHBIE CBOMCTBA M 3aKOHOMEpHOCTH. OOmiee MOHSATHE CUCTEMBI M €€ CBOMCTBA:
LEJOCTHOCTY M WICHHMMOCTH;  CBA3HOCTH;  OMEPJKEHTHOCTH, OpPraHU30BAaHHOCTH,
CYIIECTBOBaHUS >KM3HEHHOro uukiaa. CTpykTypa U ¢yHKUMH cucTeMbl. CHCTEMOJIOTHS.
Onucremonorus. Knaccugpukanus cucreM. Mepapxus 3MuCTEMOIOTHYECKUX YPOBHEH CUCTEM.
Hcxonnele cucremel. Cucremsl naHHbIX. [lopoxparomme cucremel. CTpyKTypuUpOBaHHBIE
cucTeMbl. MeTtacucreMsl. Y HUBEpCAJIbHBIN pelaTeilb CUCTEMHBIX 3a1a4. OU3HKO-XUMUYECKHUE
cuctembl (OXC). Kauectennoe omnpenenenne ®XC. duarpamma cBsazu @XC ¢ MUKpOMUPOM
n MakpomupoMm. Knaccuukanusi arperaTHbIX COCTOSIHUN BEIIECTBA M (PH3MKO-XMMHUYECKHX
npeBpameHuii. [Torsrus snemenra, cBs3u, crpykTypsl @XC. MaTemaruueckas hopmannzanus
®XC. TexHonoruyeckuii, (QyHKIUOHANBHBIA M MOAyIbHBIN omeparop DXC. Tabmuma
MIPUMEPOB. pa3IuYHbIX TUNIOB onepaTopoB O XC. Xumuko-texnonorunueckue cuctemsl (XTC).
YpoBHU HEpapXUH CTPYKTYpPBI XTC. [lexomno3uuusi Mo TOpU30HTAIN U IO BEPTUKAIU
ctpykTyppl XTC. Meroapl KaueCTBEHHOIO aHajdW3a XHWMHUKO-TEXHOJIOTMUECKHX CHCTEM.
JlnarpaMmbl B3aMMHBIX BIUSHUNA (PU3MKO-XMMUYECKUX sIBJICHUM: sABieHus 1 - 8 — ro ypoBHeH
nepapxun @XC. JleTepMUHUPOBAaHHBIE U CTOXAaCTUUYECKHE METOJbI MATEMATUUECKOTO OIHCA-
Husg ©@XC. MeToasl cuHTe3a CTPYKTYphl (pyHKIMOHanbHOro omnepatopa ®XC. Meroasl
CHUHTE3a TUIA «YEPHOIro SIUKa». [[eAyKTUBHBIE METOJBl CHUHTE3A. biounslii npuHIMI
CHUHTE3a CTPYKTYpbl (yHKIHOHAIBbHOTO omneparopa OXC. Unentudukanus mapaMeTpoB
¢yskuonansHoro onepatopa ®XC. Meroapl HHTEHCUPUKALUN XUMUKO-TEXHOJIOTMUECKUX
IPOIECCOB.  PeXMMHO-TEXHOJOTMYECKHE  METOJIbl  MHTEeHCH(UKauuu.  AmnmaparypHo-
KOHCTPYKTUBHBIe ~ MeTojabl  MHTeHcH(ukaumu  XTC.  Ilpumepbl  MHTEHCHU(pHUKALUU
TEIUIOOOMEHHOr0 ~ ammapaTra, MacCOOOMEHHOIrO —ammapara, Ta30KHIKOCTHOIO —peakTopa.
Opranmzanus penukinoB Uit uHTeHcuukanuun XTC. AxkycTuueckue MeTO/Ibl WHTEHCHU-
¢bukanuu. DIIeKTpOMarHuTHBIE METOBbI MHTEHCUPHUKAIIH. CamMoB030yx/1€HNE
PE30HAHCHBIX BUOpaluii B Ta30KHAKOCTHBIX cpeaax. lcnonp3oBaHUE — ONTHYECKUX
BO3JICHCTBUN, WOHU3UPYIOLIUX W3JIy4E€HUH, BHUXPEBOro cji0s (EeppOMArHUTHBIX YaCTHIL.
[IporpamMMHoO-11€/I€EBBIE CUCTEMBI NPUHATUS penieHui. Llens, nuno, npuHUMaronee pemieHue,
aJIbTepHATUBHBIC BapUaHTHl pelICHHs, KpUTEpUl BBHIOOpA, MaTeMaTH4ecKas MOJEIb IEJIeBOM
CUCTEMBI MNPUHATUA pelleHud. IIpuHATHE peleHud B YCIIOBHUAX OIPENECICHHOCTH, PHUCKa,
HEONIPENEIEHHOCTH. I'umore3a aHTaroHW3Ma B IPUHATUM PEIIEHUH B YCIOBHAX
HeomnpezaeneHHocTu. biok - cxema cucremHoro aHanu3a @XC kak B3aUMOJEHCTBUE JIBYX
CUCTEM: IIPHU YHHHO - CJIEJCTBEHHOM CHCTEMBI M IIPOrPaMMHO-IIEIIEBOM CHUCTEMBI NPUHATHSI



pemeHuii. JluccUmaTUBHBIE CTPYKTYpPhl W CHCTeMBl camoopraHuzamuu. OO0oO0meHHas
JTUCCHUITATUBHAS (PYHKIHS (PU3NKO-XHUMHUECKOH cucteMbl. Kimaccudukanus ABMKYIIMX CHIT H
notokoB @XC. Ilpunuun Kropu u OH3arepa B JMHEMHON TepMOJMHAMUKE HEOOpaTHMBbIX
MPOIECCOB. 3aKOHBI HENUMHEHHON JTUHAMUKHA HEOOpaTUMBIX mporeccoB. CHHepreTuka u
3aKOHBI CAMOOpPraHU3aL1H.

4. O0beM yueOHOM JUCUMIIJIMHBI

B 3aueTHBIX B akagem.
Bunpl yue6HOM paboTh eIMHULIAX yacax
OO0mas Tpy10eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IJIAHY 3 108
AyAUTOpPHBbIE 3aHATHS: 1,3 48
Jlexuuu (Jlek) 0,4 16
ITpaktrueckue 3anustus (I13) 0,9 32
CamocrositesbHas padora (CP): 1,7 60
CamocTrosiTenbHOEC U3YUYCHHUE PA3/IeTIOB JUCIIUILIMHBI 1,7 60
Bua konTpoJs: 3auer / 3K3aMeH - 3ager
C OLIEHKOM

AHHOTanuA padoyeil MporpaMMbl THCUUIIMHBI « MaTepuasioBeleHUE U 3aIIUTA OT
koppo3un» (b1.B.0/1.20)

Heab IMCHUIVIMHBI -  TIPUOOpETEHHE CTYACHTAMH 3HAaHUH, HEOOXOIUMBIX ISt
CaMOCTOSITEJILHOTO PEIIEHHUsI BOIPOCOB, CBA3aHHBIX C BEIOOPOM MaTepHasoB Jiisi 000pyJ0BaHUS
XUMHYECKHX MPOHM3BOJICTB C YUETOM YCJOBHUH AKCIUTyaTallMH, a TAaKKe C MO3ULUN SHEPro- M
pecypcocOepexeHusl.

OCHOBHBIMH 32/12a4YaMHU JUCUUTUIAHBI SBIISTFOTCS:

-nosiyueHue uHpopManuu O (U3NYECKOH CYIIHOCTU SBJIECHUH, NPOUCXOJAIINX B
Marepuanax;

-YCTaHOBJIEHUE 3aBUCHMOCTH MEXIY COCTaBOM, CTPOEHHEM U CBOMCTBAMHU MaTE€pHasIoB;

-M3y4eHHE TEOPUU ¥ TPAKTHKH pA3IMYHBIX CIIOCOOOB YIPOYHEHUS MAaTepHaoB,
o0ecreynBaroIuX BBICOKYI HaJIe)KHOCTh U JOJTOBEYHOCTH JleTaliell MalluH, UHCTPYMEHTa U
JIPYTUX U3JEINN;

-U3y4E€HHE OCHOBHBIX TPYII MaTEpUalIOB, UX CBOICTB U o0sacTeil MpUMEHEeHHUS.

2. B pe3yabTare H3y4eHus TUCHMIJIMHBI CTYEHT JA0JI:KeH:

Oébnadams cnenyroummu obmenpodeccuonansisiMu (OIIK) u npodeccrnonanbHbIMU
(ITK) xoMneTeHIIUSAMU:

- CIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JUCIUIUIUH B
npoeCCHOHATBPHON  JEATENbHOCTH, NPUMEHSITh METOIbl MaTeMAaTHYEeCKOTO aHalu3a |
MOZICTTMPOBAHHS, TEOPETUIECKOTO U dIKCIIepUMeHTanbHOro uccienoBanus (OI1K-2);

- CIIOCOOHOCTBIO y4acTBOBaTh B COBEPIIEHCTBOBAHMHM TEXHOJIOTMYECKHX IMPOIECCOB C
MO3UILIMI PHEPro- U pecypcocOepekeHMs, MUHIMU3ALUU BO3/IEHCTBHS HA OKPYXAIOIIYIO Cpeny
(TIK-2);

- CIIOCOOHOCTBIO  HCIIOJIb30BaTh ~ HOPMATHBHBIE  JOKYMEHTHl IO  KadecTBY,
CTaHaapTU3aIMu U cepTudukanyu npoayktoB u uzaenuit (I1K-4);

- TOTOBHOCTHIO OOOCHOBBIBATh KOHKPETHBIE TEXHHUECKHE PEIICHUs MpU pa3padoTke
TEXHOJIOTUYECKUX MPOIIECCOB; BEIONPATh TEXHHUYECKHE CPEICTBAa M TEXHOJIOTHH, HAIpaBICHHBIE
Ha MUHHMU3AIIMIO aHTPOIIOTEHHOTO BO3/ICHCTBHUS Ha OKpyxatomyto cpeny (I1K-5);
3name:

KJ1acCU(UKALUIO, CTPYKTYpPY, COCTaB U CBOWCTBA MAaTEpUAJIOB;



MapKUPOBKY MaTEPUAJIOB 10 POCCUMCKUM U MEXAyHApOAHBIM CTaHapTaM;

OCHOBBI KOPPO3HH METAJIJIOB, IPUHIIMIIBI M1 METOMBI 3aIUTHI OT KOPPO3HH;

OCHOBHBIC KOHCTPYKIMOHHBIE M (DYHKIMOHQJIbHbIE MaTepHalbl, IPUMEHSIEMbIE B
XUMHUYECKON TEXHOJOTHUM U XMMHYECKOM aIlllapaTOCTPOCHUH, KOHTPOJIb MATEPHAIIOB € IMO3ULIAN
SHEPTO- U pecypcocOepeskeH s TP UX MepepadoTKe;

Ymemn:

aHATM3UPOBATh (PUIUKO-XMMHUYECKHE M MEXaHMYECKHE CBOWCTBA MAaTepHUaloB, WX
KOPPO3UOHHYIO CTOMKOCTh U TEXHOJIOTUYHOCTB;

palMoHaIbHO MOA00paTh KOHCTPYKLMOHHBIM Marepuan Uil XUMHKO-TEXHOJIOTMYECKOIo
IIpoLecca ¢ y4eTOM METO0B 3aIUThI OT BO3MOKHOI'O BO3JEHCTBHS TEXHOJOTUYECKON CPEIBI.
Bnaoempw:

IIPOCTEHIIMMH ONEPALUAMU ONPENEICHNS CBOWCTB MAaTEPHUAJIOB.

3. Kpartkoe cogep:xaHue JUCUMIIMHbBI

MarepuanoBeneHre Kak Hayka: LEJTd, 3aJayd ¥ 3HAYCHUE JUCLMIUIMHBIL. 3HauyeHUE
MaTEpUajoB B Pa3BUTHM XUMHMKO-TEXHOJOTMYECKMX IIPOLECCOB C IO3MLUNA 3HEPro- M
pecypcocOepexeHns, MUHIMH3AIIUN BO3ICHCTBUS Ha OKPY>KAIOLTYIO CPEmy.

OcHOBHBIE TIOHATHSI O CTPOEHUH, CTPYKType€ U CBOMCTBaX MarepuayloB. MeToasl
U3YYEHHUS CTPYKTYPbI U CBOMCTB MaTepHaJIOB.

DU3NKO-XUMHUYECKUE OCHOBBI MaTEPHUATIOBEICHUS.

OcHOBBI Teopuu CIJIaBOB. JlMarpaMMbl COCTOSIHUS CILJIaBOB. TepMUHBI U OINpeAEIeHUs.
JnarpamMmbl — «COCTaB-CBOWCTBO». Pa30BbIl COCTAB CILUIABOB. 3aBUCUMOCTb MEX/y CBOWCTBaMU
CIUJIaBOB M TUIIOM auarpammsl coctosinus. [Ipasuio H.C. Kypnakoga.

Mertannnueckue MaTepUalbl.

XKernezo u craBsl Ha ero ocHoBe. CTalny M YyT'yHBI, UX CBOMCTBA, 00J1aCTh IPUMEHEHUS,
MapKUpPOBKA.

JluarpamMmbl COCTOSIHUSL KeJe30-LIeMEHTUT. KoMmoHeHThl, (a3bl U  CTPYKTYpHbIE
COCTaBJIAOLIME CTaJIel U OEbIX YyTyHOB.

Brusiaue Tepmuueckoil 0OpabOTKM Ha MeXaHWYecKue cBoiicTBa cranu. dusmyeckue
OCHOBBI XUMHUKO-TEPMUYECKOI 00pabOTKH.

[{BeTHBIE METAJIJIBI U CIJIaBbl Ha UX OCHOBe. OO0IIas XapakTepUCTHUKA U KilacCU(PUKaIUL
CIUIaBOB.

OcHOBBI KOPpO3UU METAUIOB. [ [pUHIINUIIBI U METO/TBI 3aIIUTHI OT KOPPO3HH.

XruMuyeckasi KOpposus. OJEeKTpoxumuyeckas Kopposud. Kopposus wmertamioB B
YCIOBUSX  TEXHOJOTMYECKMX Cpel XHMMHUYECKUX Mpou3BoJCTB. Koppo3moHHOCTOMKHE
METAIIMYECKUE MAaTEPHUAIIBL.

Martepuasnbl Ha OCHOBE BHICOKOMOJIEKYJISIPHBIX cOeAMHEHUNH. OCHOBHbIE PA3HOBUIHOCTH
IIPOMBIIIIEHHBIX [TOJINMEPOB U IJIACTMACC.

Pe3unsl o0miero Ha3HaueHus, crielvaabHble PE3UHBI M 00JIACTH UX IPUMEHEHUS.

Jlakokpacounsie MaTepuaisl (JIKM). OcnoBuble Buasl JIKM. Kpacku, naku, rpyHTOBKa,
HIMAaTIeBKA.

Kepammnueckue martepuansl. KOHCTpYKIIMOHHAs, MHCTPYMEHTAlbHAas U TEXHUYECKas
kepamuka. Heopranuueckoe crekino. Kmaccudukamuss cTexosnl MO Ha3HAYeHHIO U 00JIacTH
npumMeHenus. Cutamisl. ['pagur. AcGect. CBoiicTBa 1 06J1aCTH IPUMEHEHUS.

CmazouHble Macha, IIacTUYECKUEe CMas3Ku, TBEp/ible cMa30uHble MaTepuaibl. CMa30uHO-
OXJIXKJAIOLINE KUIKOCTH.

[peBecHble MaTepraisl.

Komnozumonnsle marepuansl (KM). OOmass XapakTepuCTUKa KOMITO3UIIMOHHBIX
marepuasioB.  [lucnepcHo-ynpoueHnsle KM, cnoucteie KM,  Bosoknucteie  KM.
KoMno3sunmoHHele Marepualbl Ha MeETAUIMUECKOM M HeMmeraumyeckod ocHoBe. CAII
(crieyeHHBIE ~ ATIOMUHHEBBIE TMOpOIIKM). KepaMuuyeckne KOMMO3UIIMOHHBIE —MaTepHalbl.
['nGpuHbIe KOMIO3UIIMOHHBIE MaTEPHAIIBL.

7.9KOHOMUYECKH 000CHOBaHHBIN BHIOOP MaTEpUaIoB JIsl KOHKPETHBIX IIeJIeH.



Bb100p KOHCTPYKLIMOHHBIX MaTe€pHasioB Ui 0OOpYIOBaHUS MPOM3BOJICTB XUMHYECKOM
NPOMBIIUIEHHOCTH, HepTeXMMHUM UM  OHOTEXHOJOTMH. OKOJOTHYECKHE, DJHEepro- u
pecypcocOeperaroiye aceKThl MaTepHaIOBEACHUS U 3aIIUTHl METAIIIOB OT KOPPO3HH.

4. O0beM y4eOHOH JUCHUILJIMHBI

B 3auerHbIx B akanem.
Bupl yaeOHOM paboThI eIIMHUIIAX Jacax

OO0mas TPy10eMKOCTh THCIHILIHHBI 110 Y4eOHOMY MJIAHY 3 108
AYAUTOpPHBIE 3aHATHS: 1,3 48

Jlextuu (JIek) 0,9 32
[Tpaxtrueckue 3ansatus (113) 0,4 16
CamocrosiTesibHas padora (CP): 1,7 60

Pedepar 0,6 20
CaMocCTOsATeIbHOE H3YUYCHHUE Pa3JICTIOB JUCIIUIUIHHBI 1,1 40
BuakonTpoJisi: 3a4et / Ik3aMeH - 3a4yer

AHHOTaNus padoyeil MPOrpaMmMsl JUCHUIIMHBI «Pelenne kpaeBbIX 32124 U
onepaiuonHoe ucuncienue» (b1.B.0/.21)

1. ean u 3a1a4u AUCUUILINHBI
Henabo aucUMIUIMHBI SIBISETCS (GOPMHPOBAHUE Y CTYIACHTOB CHCTEMbl OCHOBHBIX
MOHSATUM, UCHOJIB3YEMBIX IS MOCTPOCHUSI BAaXKHEHIIMX MAaTeMAaTHUYECKUX MOJENEH, U yMEHUs
MCIIOJIb30BAaTh MAaTEMATHUYECKUE METO/IbI JUIsl OITMCAHMS PA3JIMYHBIX IIPOLIECCOB.
OCHOBHBIMH 321a4YaMHU JUCIHHIIMHBI, PEIICHUE KOTOPBIX 00ECIICUNBACT TIOCTHKCHUE
LICJIH, SIBIITFOTCS:
- (hopMHUpOBaHKE TOHUMAHHSI 3HAYUMOCTH MaTEMaTHICCKON COCTABIISIOIICH B
€CTeCTBEHHOHAYyYHOM 00pa3oBaHuU OakanaBpa;
— O3HAKOMJICHHE C CUCTEMOM MOHATHH, UCITOIb3YEMbIX ISl OMMCAHUS BaXKHEUIIINX
MaTeMaTHYeCKNX MOJeJIEH 1 MaTeEMaTHIYECKNX METO/I0B, M MX B3aMOCBS3EIO;
- O03HAKOMJICHHE C IPUMEPAMU IIPUMEHEHUSI MATEMATUUYECKUX MOJIEIIEU U METOJIOB;
- (hopMHpOBaHNE HABBIKOB M YMEHHI MCIIONIb30BAHUS MaTEMaTHUYECKUX MOJIEeH 1
MaTeMaTUYeCKUX METOI0B.

2. TpeGoBanus K pe3yJbTaTaM OCBOEHUS JUCHUIIMHBI

N3yuyenne kypca Pemienue KpaeBbIXx 3a7ad M OINEPALMOHHOE MCUYUCIEHUE NIpU
MOJArOTOBKE OakanaBpoB 1o HampasieHuto 18.03.02 DHepro- u pecypcocbOeperaroiue mporecchl
B XMMHUYECKOU TEXHOJIOTHH, HEPTEXUMHUU U OMOTEXHOJOTHH, Tpoduiib «OCHOBHBIE TPOIIECCHI
XUMHYECKHX TIPOM3BOACTB M XUMHYECKass KHOEPHETHKAa» CIIOCOOCTBYET MPHOOPETEHUIO
CIEAYIOIMX KOMIETECHIINM:

2.1. O6umenpodeccuoHanbHbIE:
- CIOCOOHOCTBIO HCIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AMCLUMILIAH B
npoecCHOHANBHOM  AEITeTbHOCTH, MPUMEHSITh METOAbl MAaTeMaTHYecKOro aHalu3a |
MO/JICIIMPOBAHHUSI, TEOPETUIECKOTO M IKCIIEpUMEHTaIbHOTO HccinenoBanus (OITK-2);
- CIIOCOOHOCTBIO HCIIOJIb30BAaTh OCHOBHBIE €CTECTBEHHOHAYUYHBIE 3aKOHBI JIsl TOHUMaHUS
OKpyKaromiero Mupa u sisieHuit mpupoisi (OI1K-3).

3. B PE3YIbTAaTC U3YUCHUA JUCHUIIJIMHBI CTYJACHT JOJIZKCH:
3HATh.
- OCHOBBI ,Z[I/I(I)(bepeHLH/IaHLHOFO )51 HUHTCTPAJIbBHOT'O HUCUYUCIICHUA,
I[I/I(b(l)epeHI_lI/IaHBHLIX ypaBHeHPIfI, TCOpHUU BepOHTHOCTCﬁ 1 MaTeMaTHYECKOM CTaTUCTHUKH,
- MAaT€éMaTUYCCKUE TCECOpUM HW  METOJbI, JICKAIIMEC B OCHOBC IIOCTPOCHUA



MaTeMaTUYCCKUX MOJCIICH;
- OCHOBBI IPUMEHEHHSI MATEMAaTUYECKUX MOJIEJIe U METO/I0B.
YMETh:
- BBIOMpATh MaTEMaTHUECKHE METObl, MPUTOAHBIC Ui PELICHUS KOHKPETHOU
3a]a4u;
— WCIOJIb30BaTh MAaTEMAaTUYECKHE TOHSATHS, METOJIbIl W MOJCIH JUISl OIHMCAHUS
Pa3IMYHBIX MPOIECCOB;
- BBISIBJISITH MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, JIeKAllhe B OCHOBE KOHKPETHBIX
IIPOILIECCOB;
— MCIOJIb30BAaTh OCHOBHBIC METOJIbI CTATUCTHIECKONH 00pabOTKY JaHHBIX;
— MPUMEHSITh MAaTEMaTHYECKHE 3HAHUS Ha MEXKIUCIIUTUTMHAPHOM YPOBHE.
BJIQJICTh:
- OCHOBaMH  (yHJAMEHTAJIbHBIX MaTeMaTUYECKUX TEOpUd UM  HaBBIKaMU
MCIIOJIb30BaHUsI MATEMAaTUYECKOTO aIlapara;
- METOJaMH CTAaTUCTHYECKON 00paboTKH HHPOPMAIIUH.

4.  Kparkoe coaepkaHue IUCHUIIINHBL
5 CEMECTP

1. Paab1 dypre.

[lepuognueckue QyHKIUM U UX CBoiicTBa. OpPTOrOHAIBHOCTH TPUTOHOMETPUUYECKOU
cuctembl QyHKIUH Ha oTpeske [-1;1]. Tpuronomerpuueckuit psan u psag @ypee. Pang Oypoe mis
Henepuoanueckoil Qynkuuu. Paznoxenne B pang Dypbe YETHBIX M HEYETHBIX (DYHKIUH.
[Mapmonnueckuii ananus. [IpeodpazoBanue dypoe.

2. Muddepenunanbubie ypaBHEHUS B YaCTHBIX TPOM3BOIHBIX IIEPBOTO TOPSIIKA.

Juddepenunanbable ypaBHEHHSI B YACTHBIX TPOU3BOAHBIX: OCHOBHBIE OHATUS. JIMHEHHbIE
g depeHIraIbHbIe YpaBHEHHS B YACTHBIX MPOU3BOAHBIX |-r0 mopsiaka.

3. luddepennnanbHble ypaBHEHHS B YaCTHBIX TPOM3BOIHBIX BTOPOTO MOPSIKA.

Knaccudukanus nuHeiHbIX nud@epeHuanbHbIX ypaBHEHUNH 2-ro nopsanka. [Ipusenenue
YpaBHEHMH K KaHOHMYECKOMY BHIYy. DPU3NYECKUN CMBICH JUHEHHBIX JU(QepeHInaIbHbIX
ypaBHEHUH 2-r0 nopsiika. OCHOBBI MaTEMaTHUECKOTO MOJIEIMPOBAHUS MPUPOJHBIX MPOIIECCOB.
3agaua Komm ans ypaBHeHus runepOonuueckoro Ttuma. Pusmyeckas M TIeoMeTpUUEcKas
MHTEpIIpEeTalNs METo/1a XapakTepucThk. CMelIanHas 3a/1a4a JUisl ypaBHEHUH runepOoInyecKoro
U 1apaboJInYecKOro TUIOB, ee puznueckuit cMpicia. Meton ypbe pelieHns cMelaHHon 3ajjauu
JUIsL ypaBHEeHMs rurepOonnyeckoro tuma. Meron ®ypre pelieHus CMEIIaHHOM 3ajaud Juis
ypaBHEHMsI MapabOJMUECKOro TUMA. YPaBHEHUS OSIUIMITHYECKOro Tuma. [‘apMoHudeckue
(GYHKIIMM U UX CBOWCTBA. PerieHne KkpaeBbIX 3aau.

4. 3aknro4eHue.

Hcnonp30BaHne MaTEMATUYECKUX METO/I0B B IPAKTHUUECKOH 1€ATEIbHOCTH.

O0bem yueOHOM TUCUUIIIIMHBI

Bcero 5 cemecTp
Bujb! y4edoHoii padorst 3au4. e/ 3au4. ej1./
aK.yac aK.Jyac
O0uIast TPy10eMKOCTb AUCIHUTIJIMHBI 110 Y4eOHOMY
e 2[72 2[72
AyIUTOPHBIE 3aHITHS: 0,89/32 0,89/32
Jlexuuu (JIek) 0,445/16 0,445/16
[Mpaktuueckue 3austus (I13) 0,445/16 0,445/16
CamocrosiTebHas padora (CP): 1,11/40 1,1140




Bua xonTpoJs:

3auer
IK3aMeH/3a4eT

AHHOTaIUs padoyeil NpOorpaMMbl JUCHUUILIMHBI K OCHOBBI TEXHUYECKOT0
peryJiMpoBaHusi 4 ynpapJjieHusi kadectsom» (b1.B.0J1.22)

1. Henbro u3yyeHHs Kypca TEXHUYECKOIO pPETYJIUPOBAHMS SBISAETCS IOJy4EHUE
MarucTpaHTOM 3HaHMM B 0O0JacCTM TEXHUYECKOI'O PEryJIMpPOBaHMS: H3yY€HHE HOPMATHBHO-
TEXHUYECKOH 0a3pl CTaHAApTH3AlMM, METOJOB TEXHUYECKOTO pPEryJUpOBaHMS, IPaBUII
aKKpEIUTAIMH, YKCIIEPTH3BI, CIIOCOOOB OIIEHKH COOTBETCTBHUS, U3yYEHHE BOIPOCOB OE3011acHOTO
oOpailleHus: IPOAYKIMHU C YYETOM pUCKa IPUUMHEHHUS BPEAA OT ONIACHBIX CBOMCTB IPOAYKIIHH.

2. B pe3yabTrarTe nu3ydyeHus QJUCHUILIMHBI 0aKaJIaBP J0JIKEH:

OBJIAJIeTh ceAyIIUMHU 00eKyabTypHbIMHE (OK) koMnereHunsaMu:

— CIIOCOOHOCTBIO HMCIIOJIB30BATh OCHOBBI IKOHOMUYECCKUX 3HAHUH B Pa3IMIHBIX cdepax
xusnenestensaoctu (OK-3);

— CHOCOOHOCTBHIO HCIIOJIb30BAaTh OCHOBBI TPABOBBIX 3HAHWW B pa3WyHBIX cdepax
xusnenestensaoctu (OK-4);

oBJaJeTh ciaeayromuMu npogeccuonaababiMu (IIK) komnereHunsiMu:

— CHOCOOHOCTBIO  HCHOJB30BaTh  HOPMATHBHBIE  JOKYMEHTHI 1O  KadecTBY,
cTaHaapTu3aluu u ceprudukanuu npoayktos u uzaenuii (I1K-4);

3namo:

— 3aKOHOJATEJIbHbIE M HOPMATHUBHO IPABOBBIC aKThl, METOAMYECKHUE MaTepUalbl IO
TEXHUYECKOMY PEeryJIupPOBaHUIO;

— TEPCIEKTUBBI TEXHUYECKOTO Pa3BUTHSA U OCOOCHHOCTH JCSATEIHHOCTH OpraHU3aIlui,
KOMITETEHTHBIX Ha 3aKOHOJATEIbHO-TIPAaBOBOI OCHOBE B 00JIACTH TEXHUYECKOTO PETYITUPOBAHMS;

— OCHOBBI TEXHMUYECKOTO PEryJINpPOBaHUS;

Ymemn:

— MPUMEHSATh METOJAbl U TPUHIUIBI CTaHAAPTH3AIMKM TMpH pa3paboTKe CTAaHAApTOB U
JPYTrUX HOPMATUBHBIX TOKYMEHTOB;

— TPOBOAUTH TOJTBEPKICHHE COOTBETCTBUS MPOJYKIMU, TPOIECCOB H  YCIYyT
MPeIbSABISIEMBIM TPEOOBAHUSIM;

— TPUMEHSTH METOJIbI KOHTPOJIS ¥ YIIPaBIIEHUS Ka4eCTBOM;

— aHAJIM3UPOBATH JIAHHBIEC O KAYECTBE MPOYKIIUU U OTPEIETATh TPUIMHBI Opaka.

— HCIIOJIb30BaTh KOMITbIOTEPHBIE TEXHOJOTUU AJIs MJIAHHUPOBAHUS U MPOBEICHHS padoT
M0 TEXHUYECKOMY PETYJIUPOBAHUIO.

Bnaoemo:

— HaBbIKaMU KCIIOJIb30BAHUSI OCHOBHBIX UHCTPYMEHTOB YIIPABJIEHUS Kau€CTBOM;

— HaBbIKaMU O(OPMIICHUS PE3yJbTaTOB HCHBITAHHN W TPUHITHS COOTBETCTBYIOIIUX
peLIeHu;

— HaBbIKaMH O(bOpMJ'IeHI/Iﬂ HOpMﬂTHBHO-TGXHH‘-IGCKOfI JOKYMCHTAlIUN

3. Kparkoe comepxxanue Q1M CUMILTAHBI:
Mopnyas 1



Beenenue. Posb 1 MecTO TEXHUUYECKOTO PETYIMPOBAHUS B 00IIEH cucteme
pEryJinpoBaHUs COBPEMEHHOTO pbIHKA. TeopeTnyeckue MmojaoKeHUs U MPakTUKa B 0043aTeNbHOM
U T0OpOBOIIbHOM cepax.

[IpaBoBass ocHOBa TexHUYECKOTro peryiupoBaHus. 3akoH D3 Nel84 «O TexHUUYECKOM
perynupoBanud. OCHOBHBIE CBEJEHUS O pa3pabdOTKe TEXHUYECKHX perjameHtoB. Cucrema
HallMOHAIbHON cTangapTuizanuu P®, TamoxeHHoro cor3a. DopMbl OIIEHKHM COOTBETCTBHS.
[ToaTBepskieHHEe COOTBETCTBUSI TPEOOBAHMUSIM TEXHUYECKHUX PErIAMEHTOB M JCSTEIBHOCTH B
aToM cepe. CxeMbl JeKIapUPOBAHUS COOTBETCTBUSI.

Moayas 2

Cxembl JeKIapupoBaHus 0043aTeIbHOTO MOATBEPKACHUS COOTBETCTBUSL.

J{oOpoBOJIbHOE  TMOATBEPXKJIEHHE  COOTBETCTBHS. 3HAKM  COOTBETCTBUA.  Opranuzanus
00s13aTeNbHON cepTHUKAINN. DKCIOPTUPYEMasi ¥ UMIIOPTUpYeMasi MPOAYKITHS, MMOAJIekKAaIas
00s3aTeNbHOMY TIOJTBEPXKIECHUIO COOTBETCTBHUS. YCIOBHS BBO3a Ha Teppuropuro Poccum
MPOIYKIIMH, TTOIIEKAIIEH 00513aTeIbHOMY MTOATBEPKICHUIO COOTBETCTBUS.

OueHka pucKa TPUYMHEHHUS Bpea NpH NPUMEHEHUH MPOAYKIHUH KaK OCHOBHOTO
KpUTEpHUsl Il TPUHATUS PEIICHUS O pa3pad0TKe TEXHUYECKOTO periiaMeHTa W BBEACHUS
0053aTeNbHOTO MOATBEPKACHHSI COOTBETCTBUS.

OngpIT BEAYyHIUX CTPpAH MHpPa B 00/1aCTH TEXHUYECKOTO peryjinpoBaHusl.

4. O0beM y4eOHOH JUCHUIIIMHBI

B 3auerHbix | B akanmem.

Bunet yueGHoi paboThl eAMHUIIAX qacax
O0mas TpyA0eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY IVIaHy 3 108
AyIUTOPHBIE 3aAHSITHS: 0,9 32
Jlextuu (JIek) 0,45 16
IMpaktuueckue 3austus (I13) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
CamocTosiTebHOEe U3yUYeHHUE PA3/IeTIOB JUCIIUILIMHBI 2,1 76
Bupa xonTpoJsi: 3a4er / 3k3aMeH - 3ager

AHHOTauus padoyeii mporpaMMsbl JJIEKTUBHOI THCHUIIMHBI «PU3nYecKas
KyJIbTypa U cnopT» - BAPUATUBHBIA KOMIIOHEHT - 18.03.02.
(b1.B.[IB.)

1. Heanb aucuumiMHbl GU3NYECKOTO BOCIUTAHUS CTYACHTOB COCTOUT B (DOPMUPOBAHUU
MHUPOBO33PEHUSI M KYJIbTYphl JIMYHOCTH, TPAKIAHCKON TIO3WIIMH, HPABCTBEHHBIX KadyeCTB,
YyBCTBA OTBETCTBEHHOCTH, CaMOCTOATENBHOCTH B TMPUHATHUM pPEUICHUH, CHOCOOHOCTH
UCTIONIB30BaTh Pa3HOOOpa3Hbie (OPMBI (U3UYECKOW KYIBTYphl M CIIOpTa, M TypuU3Ma JUis
COXpPaHEHMsI U YKPEIUIEHUS CBOEro 370pPOBbsS U 370pPOBbS CBOMX OJM3KHMX B IOBCETHEBHOM
KM3HH U TIPO(ECCHOHANBHON JeSITeThHOCTH.

3agauM JMCUHUILVIMHBI 3aKJIIOYAIOTCS B Pa3BUTHUM CIEAYIOIIMX 3HAHWHA, YMEHUH U
HaBBIKOB JINYHOCTH:



- TIOHUMAaHUE COLMATBHOM 3HAUMMOCTH (PU3NYECKON KyIbTYpHl M CIIOPTA, U UX POJH B
Pa3BUTHH JUYHOCTU M TIOATOTOBKE K MPO(eCCHOHANBHON IS TeTbHOCTH;

- 3HAHUC HaquO'6HOHOFquCKHX, neaarorudcCKmux U MpakTH4CCKUuXx OCHOB (1)I/I3I/I‘-IGCKOI71
KYJBTYPHI ¥ CIIOPTA, U 37I0POBOTO 00pa3a *KHU3HH;

- (hopMupoBaHHE MOTHBAIIMOHHO-IIEHHOCTHOTO OTHOIICHHS K (PU3UYECKOH KYJIbType U
CIIOpTY, (PU3UUECKOE COBEPIICHCTBOBAHME M CAMOBOCIIMTAHUE, YCTAHOBKM Ha 3J0pPOBBIH 00pa3
KH3HU;

- OBJIQJICHHE CUCTEMOH NPAKTHYECKHX YMEHUH M HaBBIKOB, OOECIIEYHMBAIOIINX
COXpaHEHHE M  YKPCIUICHWE 3J0POBbs, IICHXMYECKOE OJaromojydue, pa3BUTHE H
COBEpIICHCTBOBAaHMWE TICUXO(QHU3MUECKUX CIIOCOOHOCTEH, KauyeCTB M CBOWMCTB JIMYHOCTH,
caMooIpe/ieieHue B (PU3MYECKOI KYJIbTYpe U CIOPTE;

- (opmMupoBaHWE JMYHOTO ONBITA IOBBIICHHUS JBUTATEIbHBIX M (DYHKIMOHAIBHBIX
BO3MOXHOCTEH, oOecneueHne oOmeidl W  npodecCHOHATBHO-IPUKIATHOW  (PHU3HUECKOU
HOATOTOBJICHHOCTH;

- CO3JJaHME OCHOBBI ]ISl TBOPYECKOI'O M METOJMYECKH 00OCHOBAHHOTO HCIIOJIb30BAHUS
(U3KYIbTYpHO-CIOPTUBHOW ~ JIATEIBHOCTH B LENAX  MOCICAYIOIIMX  JKU3HEHHBIX U
PO ECCUOHAIBHBIX JTOCTUKEHUH.

- 00y4eHUH TEXHUYECKUM M TAaKTHYECKHUM IPHEeMaM OJJHOTO U3 BUIOB CIIOPTA.

2. B pe3yabtare mu3yyeHMs [MCHUILIMHBI oOyyalommiics 10 MporpaMmme
0akajaBpUaTa J0JI’KeH:

Osnanets cieayromumMe o0mekyasTypHbiMU (OK) KOMIIETCHITUSMH:
- CIIOCOOHOCTBIO pabOTaTh B KOJUICKTHBE, TOJICPAHTHO BOCIIPUHUMATH COLMATbHBIC, STHHUECKHUE,
KoH(peccroHanbHbIe U KyabTypHbIe paznuuns (OK-6);
- CIOCOOHOCTH K caMoOopraHu3alu u camooopazosanuio (OK-7);
- CIOCOOHOCTh HCIOJNIB30BaTh METOMABI U cpeAcTBa (U3MUECKON KyNbTYpbl JUIisi 00ecCredeHUs
HOJTHOLIEHHOH colnaiibHO# 1 npodeccnonansHoi nesrenbroctd (OK-8);

3Hnams:
- HAYYHO-TIPAaKTUYECKHE OCHOBHBI (PM3UYECKOM KYJIBTYPHI U CIIOPTA, U 3JI0POBOTO 00pa3a )KU3HU;
- COIMANIbHO-OMOIOTUYECKUE OCHOBBI (DU3MUECKOM KYIbTYpHI U CIIOPTA,
- BIUSHHUE O3JIOPOBUTEIBHBIX CHUCTEM (PU3UUYECKOrO BOCIUTAHUS HA YKPEIUICHHE 30POBbS,
npoUIaKTUKY MPOPECCHOHATHHBIX 3a00JI€BaHUN U BPEIHBIX IIPUBBIYEK;
- CIIOCOOBI KOHTPOJISA U OIIEHKH (PU3NYECKOTO Pa3BUTHS M (PU3MUECKOM MOATOTOBIECHHOCTH;
- TpaBUia U CHOCOOBl TMJIAHUPOBAHUS WHAMBUAYAIbHBIX 3aHATHH pPa3NIuYHON IIeJIeBOM
HaIpaBJIECHHOCTH;
- UCTOPUIO (PU3NYECKON KYJIbTYPHI U CIIOPTA, UMETHh MPECTABIEHNE O 3HAYUMBIX CIIOPTUBHBIX
COOBITUSAX HE TOJBKO CBOEHM CTpaHbl, HO U MHPOBOTO YPOBHS; BaXKHEHIITHE IOCTHKCHHS B
00J1aCTH CIIOpTa;
- cnoptuBHble Tpaguuuun MXTU-PXTY wum. [IWN. MenneneeBa, NOMHHUTh O IOJBHUIaxX
CIIOPTCMEHOB B I'0Jibl BENMKON 0T€YEeCTBEHHON BOWHBI.

Ymemn:
- CaMOCTOSITEIPHO 3aHUMAThCS PUBNYECKON KYIBTYPOU U CIIOPTOM;
- OCYIIECTBIIATh CAMOKOHTPOJIb 32 COCTOSIHHEM CBOETO OpTraHW3Ma W COOJI0JaTh MpaBuia
TUTUEHBI U TEXHUKH 0€30MacHOCTH;
- BBIMOJHATh WHIWBUAYyAJIbHO TOJ0OpaHHBIE KOMILIEKCHl O3I0POBHUTEIBHON (DU3UIECKOM
KYIBTYpPBl WU CHOPTa, KOMIO3UIIMM PUTMHYECKONM U a’poOHON THMHACTUKH, KOMILIEKCHI
YIPaKHEHHS aTJIETUYECKOW TUMHACTUKH;
- BBINIOJIHSATH MIPOCTEUIINE TPUEMBI CAMOMACCAXKA U PEJIAKCALIUY;
- TPeoJ0JieBaTh HWCKYCCTBEHHBIE ¥ E€CTECTBEHHBIE TMPEMATCTBUS C  HCIOJIH30BAHHEM
pa3HOO00pPa3HBIX CIIOCOOOB MEPEABMKCHNUS,
- BBITIOJTHSATH TIPUEMBI 3AIUTHI U CAMOOOOPOHBI, CTPAXOBKU U CAMOCTPAaXOBKH;
- OCYIIECTBISITH TBOPUECKOE COTPYAHUYECTBO B KOJUIEKTHBHBIX (hOpMax 3aHITHH (HU3MUECKON



KYJIbTYpOH U CIIOPTOM.

Braoemu:

- CpeacTBaMHM UM METOJaMM YKPEIUICHHS HHIUBUAYAJIbHOTO 3/0pOBBS, (U3NYECKOTO
CaMOCOBEPILIECHCTBOBAHMS;

- JIOJDKHBIM YpPOBHEM (DM3WYECKOH IOATOTOBICHHOCTH, HEOOXOIMUMBIM JJIsi Ka4eCTBEHHOT'O
YCBOGHHUSA MNPOPECCHOHANBbHBIX YMEHUN W HaBBIKOB B Ipoliecce OOydeHus B BYy3e, IS
o0ecrieyeHns MOTHOLEHHOHN COIMAaTbHON 1 MPO(ECCUOHATLHON JAEATEIIEHOCTH TTOCIIe OKOHYAHUS
yueOHOT0 3aBE/ICHNUS;

- TEXHUYECKUMU M TAKTUYECKUMH HaBbIKAMH B OJTHOM U3 BUJIOB CIIOPTA.

3. KpaTkoe cogepkaHue JUCHMILINHBI:

Kypc «®usnyeckas KyJbTypa U CHOPT» PEANU3YyeTCA 4epe3 BApPUATHUBHBIM KOMIIOHEHT
(anmexkTHBHBIN MOysb) 328 YacoB (BUJ CrIOpTa MO BBIOOPY CTY/IEHTA), B 3aYCTHBIC €IUHUIIBI HE
NIEPEBOIUTCS, SIBISIETCS 00S3aTEILHBIM ISl HCTIOTHEHUS [IPH OYHOU popme 00yYeHUs..

Kypc «®usnueckas KynbTypa M CHOPT» 3aKaHUYMBACTCS 3aU€TOM B KOHIIE Ka)JI0OTO
cemectpa. KOHTposb ycneBaeMOCTH CTYAEHTOB BEAETCS 10 MPHUHATOM B YHHBEPCHUTETE
PEUTHHIOBOM CHUCTEME.

[Iporpamma paccunTaHa Ha HW3y4YeHHWE AWCLUUIUIMHBI B TEYCHHE IIECTH CEMECTPOB H
IperoaraeT, 4YTo OOydaroluecss UMEIOT TEOPETUYECKYI0 U IMPAKTUYECKYH MOJATOTOBKY B
obmacti muctHIINHbl «Du3nyeckas KyinbTypa v CIOpT».

Ne Paznen aucuumuimabl Yacos
Bcero Jlexuun [TpakTu- Camocr.
YECKHE pabora
3aHSTHS
1. [TpaxTrueckuii pa3aer, 328
1.1. | Y4eOHO-TpEHHUPOBOYHBIC 3aHATHUS 296 296
(mo Buaam cropra)
1.2. | KoHTponbHBIH pa3zien, BXOAUT B 32 32
ayJIMTOPHBIC 3AHITHS
Bcero uacos 328 328

IIpakTHyeckuii pa3aen

[IpakTuueckuii pa3aen mporpaMMbl peaau3yeTcsl Ha y4eOHO-TPEHUPOBOYHBIX 3aHITUSIX B
y4eOHBIX Tpymnnax 1o o0mel pu3n4eckoil MoAroToBKE UK 10 BHIOPAHHBIM BUAM CIIOPTA.

Y4eOHO-TpEHUPOBOUHBIE ~ 3aHATHS  0a3upylOTCs Ha  LIMPOKOM  HCIOJIb30BAHUU
TEOPETUYECKUX 3HAHUN W METOJUYECKUX YMEHHH, Ha NMPUMEHEHUU DPa3HOOOPa3HBIX CPEICTB
¢u3nyecKoil KyabTyphl, CHOPTUBHON U MPO(eCCHOHATbHO-TIPUKIAHON MOATOTOBKH CTY/IEHTOB.

[IpakTHyeckre 3aHATHS IOMOIalOT NPUOOPECTH OMNBIT TBOPUECKOW MNPAKTUYECKOH
JeSTEIbHOCTH, Pa3BUBAIOT CAMOCTOSITEIBHOCTh B (PU3WYECKOM KyJIbType M CHOPTE B IIENAX
JOCTIDKEHUST  (DU3MYECKOro coBeplleHCTBa. [IOBBIIAIOT ypOBEHb (PYHKIMOHANBHBIX U
JIBUTATEIbHBIX CIIOCOOHOCTEN, HalPaBIeHHO (POPMHUPYIOT KaueCTBa U CBOMCTBA JTMYHOCTH.

[IpakTuyeckuii paszen BKIOYaeT B ceds mozapasfensl: 1o olmed (uzndeckoi
nonaroroBke (ODII) u cnenuansHoi pusnueckoit noaroroske (COIT).

Y4eOHO-TPEeHNPOBOYHbIE 3AHATHSA

Y4eOHO-TpEHUPOBOUHBIE  3aHATUS  0a3upyloTcs Ha  IIHPOKOM  HCIIOJIb30BaHUU
TEOPETUYECKUX 3HAHUH M METOJUYECKUX YMEHHH, Ha MPUMEHEHUH DPa3HOOOPA3HBIX CPE/ICTB
(bu3nYecKol KynbTypbl U CHOPTa, CHOPTUBHOW M MPO(EeCCHOHATBLHO-TIPUKIAAHON (r3nueckoit
MOJITOTOBKE.

KoHTpoJbHbIii pazaes

KpurepreMm ycrnenrHocT OCBOCHHUsI y4eOHOTO MaTepHalia SBISIETCS SKCIEepTHasl OLEeHKa
IPENoJiaBaTessi, YUUTHIBAIOILAS PecYIAPHOCHb NOCeujeHus 00A3amenbHblX Y4eOHbIX 3aHAMULL,



BBHITIOJTHEHHNE YCTAHOBIICHHBIX Ha JAHHBIN CEMECTpP KOHTPOJBHBIX HOPMATHUBOB (TECTOB) OOMIEH
buznyecKkol MW CHOPTHUBHO-TEXHUYECKOM MMOATOTOBKH JUIS OTHAEIbHBIX TPYIHN Pa3In4HOMI
CIIOPTUBHOW HAIPABJICHHOCTH.

KoHnTponbHbIll pa3fen ocyliecTBiISeT OOBEKTHBHBIA YYeT Ipolecca U Pe3ylbTaToB
y4eOHOM JESITENIbHOCTA CTYJEHTOB M OCYILECTBIISAECTCS MO PEUTUHIOBOM CHUCTEME, MPUHITOU B
PXTY um. [I.. Menneneena.

4. O0beM y4eOHOI JUCUMIIIMHBI (BAPUATUBHbI KOMIIOHEHT)

Bun yae6HO# paboThI Bceero CemecTpbl
4acoB I I Il v V Vi
dusnueckas KyiabTypa U CIIOpT — 328
BAPHATHBHBII KOMIIOHEHT
AyauTopHble 3aHATHSA (BCEro) 296 32 66 66 66 66 32

1. TeopeTnueckuii pa3aen
(JIexium)

2. IIpakTrueckuii pa3aen
2.1. Y4eOHO-TpEHHPOBOYHEIE 3aHATHUS (T10 296 28 60 60 60 60 28
BHJIaM CIIOPTA)

3. KoHTponbHBIH pa3nen, BXOIUT B 32 4 6 6 6 6 4
ayJIMTOPHBIC 3aHSTHSI
Buja utoroBoro KOHTpoJIst 3a- 3a- 3a- 3a- 3a- 3a-

AHHOTaIII/Iﬂ paﬁoqeﬁ nporpaMmbl TUCHUIIIMHBI «BBIUMCIUTEIbHAT MATEMATHKA)
(B1.B.JIB.1.1)
1. ].le.]]l/l OUCHUIIJIMHBI — HU3Yy4YCHUC MCTOJA0B BBIYUCIUTEIILHON MATEMATUKU C

OCOOCHHOCTSIMU HX pcaimmn3anuu B Excel n IMpaKTUKa UX HUCIIO0Jb30BaHUA IPU PCHICHUN THUIIOBBIX

3aaa4d XUMHYECKOM TEXHOIOTHH.

2. B pe3ynbrare n3yueHus: AUCHUILITUHBI 00yJalOIMUNACs JOKEH:

oBJajeTh ciaeayomumu odmenpodeccunonaibubiMu (OIIK) komnerenuusaMu:

— CIIOCOOHOCTBIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCITUILINH B
npoecCHOHANBFHOM  AESITeTbHOCTH, MPUMEHSITh METOAbl MaTEeMAaTHYeCKOTo aHaiu3a |

MO/JICITUPOBAHUS, TECOPETUIECKOTO M IKCIIEpUMEHTaIbHOTO HecieaoBanus (OITK-2);

oBJajeTh ciaeayommmu npogdeccuonaababiMu (IIK) komnereHunsiMu:

— CIIOCOOHOCTBIO  HUCMOJB30BaTh COBPEMEHHbIE WH(GOPMAIMOHHBIE TEXHOJOTHH,
MPOBOANTH 00pabOTKY MH(OPMAIIMK C MCIOIH30BAHUEM MPHUKIAIHBIX MPOTpamMM U 0a3 TaHHBIX
JUTSL pacueTa TEXHOJOTHYECKUX MapaMeTpoB 0OOPYAOBAHUS W MOHHTOPHUHIA MPUPOAHBIX CpeEll
(TIK-3);

3nams.

— METObl YHUCTICHHOTO PEIIeHUs aNreOpanvdecKiuX ypaBHEHUN U UX CHUCTEM;

— MeTobl 00pabOTKH IKCIEPUMEHTATBHBIX TAHHBIX;

— YHCJIEHHbIE METOAbI AUPPEPEHINPOBAHNS U UHTETPUPOBAHMUS;




— YHUCJICHHBIE METObI ONTUMU3AIINH;

— MPHUHIKIEI Pa3pabOTKU pacuETHBIX Moayieil B EXxcel mis momenupoBanus mporeccoB
XUMHUYECKON TEXHOJIOTHH.

Ymemn:

— CTPOUTH aBTOMATHU3WPOBAHHbBIC pacyEéTHbIE MOAYIH B EXCel mis uncienHnoro pemieHus
MaTeMaTH4YeCKHUX 3aj1ad,

— OLICHHUBATh MOTPEIIHOCTH YUCIEHHBIX METO/IOB;

— UCTIOJIBh30BaTh YWCICHHBIE METOABl JJI PEIICHUs 3aJa4 U3 O0JIACTH XUMHUYECKOM
TEXHOJIOTHH;

— CTPOUTH aBTOMATH3MPOBaHHBIE MOAyau B EXCel mis peammsanuu mareMaTHYCCKHX
MOJENEN MTPOLECCOB XUMUYECKOW TEXHOJIOTHH.

Brnaoemy.:

— HaBbIKaMH paboTel B EXcel ¢ menpro peanusanuu aBTOMATH3HMPOBAHHBIX PACYETHBIX
MOZYJIEH;

— METOJIaMH YHUCJICHHOTO peIIeHHs MaTeMaTUYeCcKHX 3aJad M 3a7ad u3 o0yactu
XUMHUYECKON TEXHOJIOTHM;

— HaBbIKAaMH pa3pabOTKU Monyled Mg peanu3aldd MaTeMaTHUYeCKUX MoJenen
MPOIECCOB XUMUYECKOU TEXHOJIOTHH;

— HaBBIKaAMH ITOMCKAa KOHCTAaHT MaTCMaTHU4YCCKUX MOIIGJIGP'I.

3. KpaTkoe coep:kaHue M CHUIIINHBI

Beenenmue.

Ponp  BBIUMCIMTENBHOM  MAaTeMAaTHMKM B PEIICHHM  33aJa4  MaTEMaTU4YECKOIO
MOJEINpPOBaHUsA. UMCIIEHHBIE METOJABI, COCTABJICHHE QJITOPUTMOB, WX peaJn3alus Ha
KOMIIBIOTEPAX M OLEHKA IOTPEeIIHOCTEeN. THIBI BBIYUCIUTENBHBIX IIPOLECCOB: IPSIMBIE,
pa3BEeTBIICHHBIE U IUKIMYECKHE (UTEPallMOHHBIE).

Moay.nb 1. UncjieHHBIE METOAbI PACY€Ta NPOU3BOIHBIX, ONIPeleJIéHHBIX HHTErpajaioB
U pellieHNs HeJJMHeHHbIX ajire0panvecKux ypaBHeHUMH.

O6mme cBenenust o tabnuuHoMm mporeccope Microsoft Excel. O6mwmit Bua pabouero
JMCTa U 3JIEMEHTHI ynpasieHus. Tum u ¢popmar gaHHBIX. Beuucinenus ¢ yucaamMu U s4elKkamu.
PenakTupoBanne maTeMaTHYEeCKUX JEUCTBUI C TOMOIIBI0O KOMAaHJHOW CTPOKH. 3agaHue
ABTOMATU3UPOBAaHHON uucioBoi ocu. CranmaptHeie ¢yHkuuu B Excel. HaBuranums mo mucry
6onboro o0bEMa. Beienenue n konuposanue siueek U popmyi. Pacuér ¢pyHkuuii Ha 3aJaHHOM
UHTEpBaJIe U MocTpoeHue rpagukoB GyHKIMHA. Pacuér kycouHo-3aqaHHbIX QyHKIHMHA. Y CcIoBHOE
dbopMaTupoBaHUE U MOUCK C €r0 MOMOIIBIO SKCTPEMYMOB EPUOANYECKUX PYHKIIHH.

MeToapl 4MCIEHHOrO pacdyéra MNPOM3BOAHBIX MEepBOro mopsaka. OneHka OUIMOKH
YUCICHHOT0 quddepeHmpoBanus. Pa3paboTka pacuéTHBIX MOTyJIEH.

Brruncnenue onpenenéHHbIX UHTETPAIOB YMCIEHHBIMA METOJAaMHU (IIPSIMOYTOJIBHUKOB,
Tpaneuuii, napabos). OueHka OMMOKH YUCIEHHOTO MHTerpupoBaHus. Pa3paboTka pacu€THbIX

Moxayieil. ba3oBeie mpencraBieHHs O 3a7a4aX XHWMHYECKOW TEXHOJIOTHH, CBOJSIIMXCA K



HaXO0XICHUIO ONPEIEIEHHOIO HHTErpaa.

UucneHHbple METOMABlI PEIICHUS HEITWHEWHBIX anreOpandecKux ypaBHEHHM. Y CIOBHUSA
OKOHYaHHUsI BbIUMCIIECHUH. Jlokanu3anusi KopHel rpadudeckuM MeTofoM. MeToJ| OJIOBUHHOTO
JeneHuss. Meros IpoNOpPLUOHAIBHBIX 4acTe. Meroa JOoKalIu3aluuu KOpHA C UTEpaluOHHBIM
MaclITabupoBaHUEM HHTepBana. Pa3paboTka aBTOMATU3MPOBAHHBIX PACUETHBIX MOIyJEH B
Excel.

Monayab 2. UucjieHHbIe MeTO/AbI HA 0CHOBE MATPHYHBIX ONepaluii.

OCHOBHBIC MaTPUYHBIC OTIEPAIH U UX peanu3anus B Excel.

YucrieHHble METO/bI PELICHUsI CUCTEM JIMHEMHBIX anreOpandeckux ypaBHeHHH. Metoa
o0paTHO# MaTpHILBl U ero peanusauus B Excel. bazossie npezcrapienus o 3aa4ax XMMUYECKOM
TEXHOJIOTUH, CBOJISIIMXCS K PEIICHUIO CUCTEM JTMHEWHBIX ajNreOpandecKux ypaBHEHHIA.

[IpuMepbl 3KCIEPUMEHTAIBHBIX JaHHBIX. JloBepuTenbHBI uHTEpBal. OOpaboTka
9KCIIEPUMEHTAIBHBIX JAaHHBIX. METOIbl MHTEPIOJALMHU U allpOKCUManuu. MeToa HauMEeHbIINX
KBaJIpaToB. Cucrema  JIMHEHHBIX ypaBHEHUI s pacuéta  KOA(QQPHUIHMEHTOB
aNMpPOKCUMHUPYIOMIETO MOJMHOMa. MatpuuHas ¢opma pemeHus 3aJa4d  aninpOKCHMAaluU
METOZIOM HAaMMEHBIIMX KBaJIpaToB. Peamu3amus meTtoma. ABTOMAaTH3MpOBaHHAs 00paboTKa
JKCIIepUMEHTaNbHBIX JaHHbIX B EXCel. Tlonbop u npoepka nunuu Tpenna. HeoOxomumocThb

MaCI_HTa6I/IpOBaHI/I$I IKCIICPUMCHTAJIbHBIX JAaHHBIX JISA ITOJYUCHUA Ka4ueCTBECHHOM JIMHUU TpCHIA.

Moayab 3. Pacuét npoueccoB B peakTopax WaeajbHOr0 CMelleHusl.

YucneHHble METOMBI pelieHus] OObIKHOBEHHBIX AuddepeHnnanbupix ypaBuenuit (OY)
1-ro mopsinka u ux cucteM. SIBHBIN U HEsABHBIN MeTonbl Diinepa. Meroasl Pynre—KyrTot 2-ro u
4-ro mnopsankoB. HaxomyeHue oOmMOKM TpPU YUCIEHHOM pelieHuHd JuddepeHInaaIbHbIX
ypaBHeHUH. OcoOeHHOCTH pelieHust cucteM auddepeHnanbHbX ypaBHeHUN. [loctaHoBKa U
perrenne 3amaun Komm. IToctpoenne pacuérHeix momyneit B EXcel mis ducneHHoro pemieHust
cucreM OIY I1-ro nopsaka. Hacrpoiika mnapaMeTrpoB pacuéra ¢ LEJIbI0 MHUHUMHU3ALUU
MIOTPEUIHOCTEM.

MopaenupoBaHre M pacy€T peakTopa HMIACaTbHOrO CMEleHHs. Peanusanus CIOXKHBIX
KHHETHMYECKMX CXEM B TMEpPHOAMYECKHX pEaKTopax HAealbHOro cMemieHus. Pa3paborka
pacu€tHeix Moayneir B EXxcel, obecrneunmBarommx —aBTOMAaTH3MPOBAHHOE JIOCTHIKCHHUE
CTaIlMOHAPHBIX COCTOSHUIN B IMIPOTOUYHBIX peakTopax. Pa3paboTka aBTOMaTU3MPOBAHHOTO MOJTYJIs

B Excel mist pacuéra peakropa ¢ MOAMUTKOA.

Moayap 4. MaTemaTuyeckoe MO/IeJIMPOBaHUE MPOLECCOB B PeaKTOPax M1eaJbHOro
CMELICHUS HA OCHOBE IKCIIEPHMMEHTAJIbHBIX JAHHbIX.

OCHOBHBIC TPUHIIMIBI Pa3pabOTKU pacu€THBIX Monyien B Excel mis monenupoBanus
IPOIIECCOB XMMHUYECKOM TEXHOJOTMM Ha OCHOBE JKCIEPUMEHTAJIbHBIX NaHHbIX. |'paduueckoe
CpaBHEHHE pACUYETHBIX U OSKCIEPUMEHTAIBHBIX JaHHBIX. Heo0X0oauMOoCTh HCHOIB30BaHUS
MaTe€MaTH4ecKoro  KpUTepus I CpPaBHEHHsS  PE3yJbTATOB  MOJCIHPOBAaHUA  C

IKCIIEPUMEHTAILHBIME J[aHHBIME (Ha TpuMepe peanusanuu B Excel momenu pocra KymbTypsl



MHUKpOOpranu3mMoB). Kpurepuii paccoriiacoBanusi MeXy pacuETHBIMHA U IKCTICPUMEHTAIbHBIMU
3Ha4YCHUsIMU. HeoTHO3HaYHOCTh BBIOOpA KPUTEPHST paccoriacoBaHUs. ABTOMAaTH3UPOBAHHBIN
pacuét kpuTepus paccoriacoBanus B Excel. ABroMaTuznpoBaHHbIE METKH SKCIIEPUMEHTAIBHBIX
TOYEK Ha PACUETHON KPUBOM.

[TocTanoBka 3amaun ontumusanuu. Kpurepuit ontumuzanuu. ['1o6anbpHbIC W JIOKAIBHBIC
ontumymbl. Knaccudukanus wmetogoB ontumuzanuu. OgHOMEpHass HW  MHOTOMEpHas
onTuMH3anusa. MeToa moodyepEéNHOro U3MEHEHU IEPEMEHHBIX. MeTo| ckaHupoBaHUsA. MeToabl
TPaAMEHTHOrO IOMCKa. MeTOIbl TMOHMXKEHUS Pa3sMEpPHOCTH 3anadd ontuMmusauuu. llomck
YpaBHEHUH KOPPEJSIUUA MEXIY KOHCTAHTAMM MaTEMAaTHUYE€CKON MOJENIM C TOMOIIBI0O METOJI0B
anmnpoKCUMAaIMKU. AJITOPUTMU3ALINS PEIICHUA 3a7a4 ONTUMHU3AIUH.

Hcnonp30BaHne U3YYSHHBIX METOJIOB I TIO00pPa KOHCTAHT MaTEeMaTHYECKUX MOJIEIIeH
MPOLECCOB XMMHUUYECKON TEXHOJIOIMHU. PacyéT MHOTrOCTaAMMHON XMUMHUYECKOW PEAKIMU: aHAJIU3
MEeXaHH3Ma Ha OCHOBE DKCIIEPUMEHTAIbHBIX JIAHHBIX, pa3pa00TKa MaTEeMaTHYECKOW MOJICTH U €&
JEKOMIIO3UIMS, pa3paboTka pacy€THOro MOIyns, MNoadop KoHcTaHT. Pacu€r mponecca
OMOpa3JIoKEHUsT HUKOTHHA: aHaJIM3 IMpollecca Ha OCHOBE DJKCIEPUMEHTAJIbHBIX JIaHHBIX,
pa3paboTKka mMaTeMaTHYECKONH MOJenu U €€ JACKOMIO3UIIUs, pa3paboTka pacuy€THOTO MOJYIIA,

HO,I[60p KOHCTAaHT.

4. O0beM y4eOHOH JUCHUIIIMHBI

B 3auerHbix | B akanmem.
Bunpl yueOHol paboThI eIMHHLIAX Jacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHy 5 180
AyIUTOPHBIE 3aAHSITHS: 2,3 80
Jlexuuu (Jlek) 0,4 16
IMpaktuueckue 3austus (I13) 0,9 32
JIaboparopHbie padboTs (JIP) 0,9 32
CamocrositesbHas padora (CP): 2,7 100
CaMocTosATENbHOE U3YUYEHUE PA3AEIOB TUCIUIUINHBI 2,7 100
Buj konTposs: 3a4er / 3K3aMeH - 3aver c
OLICHKOH

AHHOTanus padoueit nporpammsl Aucuuiimabl b1.B.JIB.1.2 «MeToab! BBIYHCINTEIbHOM
MATEMATHKHU U MAKETHI MPUKJIATHBIX IIPOrpamMmm>)»

1. Heau v 3212494 AUCUHMILINHBI

Heab tMCHMNIMHBI — U3YYUTHh METOBI BEIUMCIUTENLHON MaTeMaTUKU, OCOOCHHOCTH MX
AITOPUTMU3AINH, a TAaK)Ke BO3MOXKHOCTH HCIIOJB30BAHUS JAHHBIX METOJIOB I YHCICHHOTO
pellleHrsT MaTeMaTUYeCKUX 3aJad B O0JIACTH MOAENUPOBAHUS M ONTHMH3AIMH OCHOBHBIX
BHEpPro- M pecypcocOeperarmux MpoLeccOB XMMHUYECKUX IPOU3BOJICTB C HCIOIb30BAaHUEM
CTaHJAPTHBIX MAKETOB MPUKIAIHBIX TPOTrPAMM.

OcHoBHBIE 321a4M JMCUMILUTHHBI, PEIIEHUE KOTOPHIX 00ECTIEYNBAET JOCTHKEHUE 1IETTH:

— O3HAKOMJIEHUE TEPMUHOJIOTUYECKON 02301 BHIYMCIUTEIHHON MAaTEeMaTHKH;



— ¢opMUpPOBaHNE TOHUMAaHHUsI OCHOBHBIX TPUHIIAIIOB pa0OTHI YUCIICHHBIX METO/IOB;

— U3y4YEHUE YUCIIEHHBIX METOJIOB PELICHU MaTeMaTUYECKUX 3a/1a4;

— ¢opMUpOBaHUE YMEHUN TPAKTHYECKOTO IPUMEHEHHUSI METOIOB BBIYUCIUTEIIHHON
MaTeMaTUKH Ul PELLIEHUS IIPUKIaAHbIX 3a1a4.

2. TpeOoBaHusl K pe3yJbTaTaM OCBOEHMS AU CHUTIIHHBI

W3yuenne NIUCHUIUIMHBI TpPU IOATOTOBKE OakanaBpoB 1o Hampasienuto 18.03.02
DHepro- u pecypcocOeperaroinue Mpoueccbl B XUMHUYECKONH TEXHOJOTuH, He(PTeXUMHH U
6I/IOTCXHOJIOFI/II/I, HpO(bI/IJHO «OcHOBHEBIE mponecCbl XUMHUYCCKUX MNPOU3BOACTB W XUMHYCCKAA
KHOEpHETHKA» CIIOCOOCTBYET MPUOOPETEHUIO CIAEAYIOIINX KOMIETCHIIHIA:

— CIIOCOOHOCTh MCIIOJIB30BaTh OCHOBHBIE 3aKOHBI CCTCCTBCHHO-HAYUYHbIX AWCHUILIMH B
npoecCHOHANBHOM  JEATEeIbHOCTH, MPUMEHSITh METOJbl MaTeMaTUYecKOoro aHajiu3a |
MOJICTTUPOBAHHS, TEOPETUICCKOTO M AKCIIepUMeHTanbHOro uccienaoBanus (OI1K-2);

— cOCOOHOCTh MCHOJIB30BaTh COBPEMEHHbIE WH(OPMALMOHHBIE TEXHOJIOTHH, IPOBOJAUTH
00paboTKy HH(pOPMAIH C UCIIOIB30BAHUEM MPUKIIAIHBIX MPOrpaMM U 0a3 JaHHBIX IS pacuyéra
TEXHOJOTUYECKUX MTapaMeTpOB 000PyIOBaHUA U MOHUTOpHUHTA mpupoaHbix cpex (TTK-3).

3. B pe3yabTare H3y4eHUs JUCHMILIUHBI CTYAEHT J0JI/KeH:

3HATh:

— OCHOBHBIE IIOHSTHSI, KJIACCHI 337]a4 U METO/Ibl BEIYUCIUTEIIBHON MaTeMaTUKY;

— OCHOBHBIE QJITOPUTMBl YMCIEHHBIX METOJOB pELIECHUS MAaTeMaTHYECKUX 3a]ad, HUX
IIPEUMYILECTBA U HENOCTATKHY;

yMeThb:

— MIPaBWJIBHO OCYILECTBIIATH BHIOOP UMCIEHHOIO METOJIA PEILeHHs 3aJjauu, UCXOAs U3 e
YCIIOBUHM, UMEIOIINXCS] UCXOIHBIX JaHHBIX U TPeOyeMOil TOUHOCTH pEeLICHMUS;

— MCIOJIb30BaTh YUCICHHBIE METOJbI ISl PELICHUS MAaTEMaTHYECKHUX, TEXHOJIOTHYECKUX
Y UCCIIEI0BATEIbCKUX 3a/1a4;

BJIAJETh:

— 0a30BbIMM  HaBBIKAMHU  TIOCTPOEHHUSI ~ MAaT€MaTH4YEeCKUX  MOJIENed  THIOBBIX
npodeCcCHOHATBHBIX 33Ja4 M COJlepKaTeIbHON MHTEPIIPETALIMH MTOJTyYEHHBIX PE3Y/IbTaTOB;

— CTaHJAPTHBIM MPOTPaMMHBIM  OO€ClieYeHHEeM JJIsl  PELIeHUS MaTeMaTU4YeCKuX,
TEXHOJIOTHYECKHUX U MCCIIEN0BATENbCKUX 33/1a4 C MCIIOJIb30BAHUEM YHCIEHHBIX METOOB.

4. Kpatkoe cogep:kanue TUCUMIIUHBI:
3 cemecTp

1. OcHOBHBIE MOHSITHSA M ONpeeIeHUs] BBIYHCIUTENbHOH MaTeMaTHKH. YK c1eHHbIe
METO/1bI pellleHHs] YPABHEHUM U CUCTEM YPAaBHEHH M.

Hemn un 3amaum gucuuniauHbl. Kiaccesl 3a1ad, pelaeMbIX YUCIEHHBIMM METOAAMM.
OcHOBHbIE TOHSTHS, OMNpeNeseHus, TepMUHONOTHUs. [loHATHS oOmMOKM W TOyHOCTU. Bumsl
omnbok. Utepanuonnsie BbuucieHus. CXOAUMMOCTh UTEPALlMOHHBIX BBIYMCICHUN. YnciIeHHoe
pellieHrne HeJNMHENWHBIX anreOpandeckux ypaBHeHUH. Mertoabl pemenus. OTaeneHue KOpHeH
rpadu4ecKUMU METOJaMH. YTOYHEHHE KOpHeW. MHTepBajgbHbIE METOJbl. MeTobl KOPPEKIUU
npuOmKeHns. MeToJl MOJIOBUHHOTO JieleHus. MeTol MponoplHUOHANbHBIX YacTeil. YcinoBus
OKOHYAaHMUS BBIYUCICHUN HMHTEpPBAIBHBIMU MerogaMu. IIpenmymectsa M HEIOCTaTKU
WHTEPBAJIBHBIX METOAOB. MeToa MNpocThIX HTepanuid. JloCTaTOYHOE YCIOBHE CXOIWMOCTH
pelIeHUsT  METOJOM  MpOCThIX urepauui. [lomydeHne rapaHTHUPOBAaHHO — CXOIALICHCS
UTEpallMOHHON (pOpMBI HETMHEMHOTO ypaBHeHHsA. MeTon kacarenbHBIX. JlocTaTouHOE ycioBue
CXO/JMMOCTH METOJ]a KacaTelbHbIX. BhIUMCIUTENbHBIE MPOOJIEeMbl METOJAa KacaTelbHBIX M HX
pemienue. CucreMsbl JTUHEHHBIX anredpandeckux ypaBHeHU. [IpsiMble U UTepallMOHHBIE METO/IbI
pewenns. MaTtpuusslii moaxon. Meroast Kpamepa, oOpatnoit marpuisl, XKopaana—I'aycca u ux



anroputMusanys. MeTox NpoCTBIX WTEpalMK I PELICHUS CHUCTEM JIMHEHHBIX YPAaBHEHUHU.
JlocTatouHOE yCIOBHE CXOAMMOCTH WM TPHBEACHHE K CXOMASAIICHCS HWTEparmoHHOW QopMme.
VYciioBUSL OKOHYAHHUSI WTEpAallMOHHOW mpoueaypbl. Moaudukanus 3eiigens. OcoOeHHOCTH
pELICHHs] CUCTEM HEJIMHEWHBIX anreOpanyeckux ypaBHEHMH. MeToa MpocThIX UTepauuil U ero
MOIUGHUKAIMM TPUMEHHTEIBHO K CHUCTEMaM HEJIMHEWHBIX ypaBHeHHH. Merton HproToHa—
Padcona u ero moaudukanusa. AnropuTMusalys peuleHUs ypaBHEHUN M CHUCTEM ypaBHEHUH.
Pewienne ypaBHEHUHN U CUCTEM YPAaBHEHUH C MCIOJIb30BAHUEM IIAKETOB MIPUKIIAHBIX IIPOrPaMM.

2. O0padoTKa HIKCIIEPUMEHTATbHBIX 3aBHCMMOCTEIA.

HuTepnonupoBaHue 3KCIEPUMEHTAIbHBIX 3aBUcUMOCTeN. IlocTanoBka 3anaun. [lonsaTus
UHTEPNIOJSIIMA M JKCTPAnoJsiLMU.  Y37bl  MHTepnoiupoBaHus.  KycodHo-nuHeiHOe
UHTepHoiaupoBanue. MHTepnonsunoHHble NOIMHOMBI. ['paduueckoe ompeneseHue CTEeNeHU
nosuHoMma. [loHsATHE KOHEUHBIX pa3HocTedl. OmnpeneneHue CTENEHH IOJMHOMA C IOMOILBIO
KOHEYHbIX  pasHocTel. OrpaHuuyeHuMe Ha  HCIOJIB30BAHME  KOHEYHBIX  Pa3HOCTEH.
WHTepnosAnvoHHbI  moauHOM  Jlarpanxa. Ilonsatne  pa3nenéHHBIX  Pa3HOCTEH.
HHTEpnoNsaMOHHbINA IIOJINHOM HerotoHna. Anmpoxcumanus 9KCIIEPUMEHTAIIBHBIX
3aBUCHUMOCTell. MeToJ HauMEHbIIUMX KBaApaToB M ero Kpurepui. Cucrema JHMHEHHBIX
ypaBHEHMH 171 pacuéra Ko3((UIMEHTOB allpOKCUMUPYIOIIEro nojnHoMa. MaTtpudHas gopma
pelleHys 3ajayd  anmnpoKCUMallMM METOJOM HaMMEHbIIMX KBaapaToB. PopMupoBaHue
XapaKTepUCTUYECKOM  MaTpullbl.  BbIBOA ~ OCHOBHOIO  pacyéTHOr0o  COOTHOIICHUS.
Anropurmusanus o0paboTku AKCHEPUMEHTATbHBIX 3aBUCUMOCTEH. Ob6paboTtka
JKCIIEPUMEHTAIBHBIX 3aBUCUMOCTEN € UCIIOJIb30BaHUEM ITAKETOB NIPUKJIAJHBIX IPOIPAMM.

3. Uncjiennbie MeTOAbI TU(PepeHIUPOBAHNSI U HHTETPHPOBAHMSI.

Yucnennoe nudpdepenuupoBanre. UMCICHHBIA pacu€T NPOM3BOIHBIX OJHOMEPHBIX
¢GyHkuuii nepBoro mnopsjaka. UYMCIEHHBIM pacdy€T YACTHBIX INPOU3BOJHBIX MHOI'OMEPHBIX
¢yHkuil. YucneHHbI pacd€T MPOU3BOJAHBIX BBICIIUX MOPSIKOB. DaKTOPHI, ONpEAESIOe
OMOKY 4yHMCIeHHOro auddepeHpoBanus. YnucieHHoe UHTErpupoBaHue. YNCIeHHbIH pacuér
onpenenéHHpix uHTerpaion. lllar unHTerpupoBanus. Metoabl NPAMOYTOJIbHUKOB, TpareLu,
napabon. Kospopummentsr Koteca. @PaxkTopbl, onpenensiomue OMUOKY UYHCIEHHOIO
UHTETpuUpoBaHus. UUCIEHHBIM pacuéT omnpeaenéHHbBIX HHTErpajoB meroioM Moure-Kapio.
YucneHHoe pelieHHe OOBIKHOBEHHBIX IU((epeHINaTbHbIX YpaBHEHUI U UX cucTeM. Meron
Ditnepa. MonuduiupoBanasiii Meto Jitniepa. Meton Ditnepa—Komu. Meton Pynre—Kyrtor 4
nopsiaka. DakTophl, BIAMSIOIIME HA HAKOIUIGHWE OIIMOKM TpU YHMCICHHOM PpEIICHUU
mubdepeHIMaNbHBIX ~ ypaBHEHHMH M uX cucreM. (OCOOEHHOCTH  PELIEHUs  CHUCTEM
muddepenmanbHbIX ypaBHeHui. IloctanoBku 3amaun Komm u kpaeBoi 3amaun. Pemenue
3amaun Komm. CeeneHue kpaeBoil 3amauu Kk 3amade Komu. AnroputMuzaivs YHCICHHOTO
pacuéTta NpPOU3BOJHBIX U  ONPEACIHEHHBIX  HWHTETPAJIOB.  AJNTOpPUTMHU3ALUSA  PEIICHUS
muddepeHIMATbHBIX YpaBHEHUM W UX cucTeM. UucieHHble MeToAbl AU(PGEpeHINPOBAHUS U
MHTETPUPOBAHUS B NIaKeTaX MPHUKIAIHBIX IPOIPaMM.

4. YucneHHbIE METObI OJHOMEPHOIi 1 MHOTOMEPHOI ONTUMM3ALHH.

[locTaHoBKa 3amad  OJHOMEpPHOM M MHOIOMEpHOM onrtummsauuu. Kpurepuil
ontumuzauu. ['1oGanbHbIe U JTOKanbHbIe OoNTUMYyMbI. Kiaccuukaius MeTo10B ONTUMH3ALINY.
OpHomepHass onTumuzanusa. MeTox JOKamu3aluu ONTUMyMa. METOX 30JI0TOrO CEYEeHUS.
CpaBHeHuE METOOB OJHOMEpHON onTummu3anuu. MHoromepHas ontumuszanus. Mmmoctpanus
YUCJICEHHBIX METOJ0OB C IIOMOIIBIO JIMHUN YPOBH:. MGTO,HI)I ACTCPMUHHUPOBAHHOT'O ITOUCKA.
Merton noouepE€THOro M3MEHEHUs NMEPEMEHHBIX. Meron ckaHupoBaHusi. CpaBHEHHE METOJIOB
JEeTEPMUHUPOBAHHOTO TOMCKAa. MeToapl IpaJueHTHOro mnowcka. Meron penakcanuil. Bribop
NIEPEMEHHON M 3HAaKa HaNpaBJI€HUs IIOMCKAa Ha OCHOBE aHalW3a 3HAYCHUM YacTHBIX
MIPOU3BOAHBIX. Meton rpaaueHta. Pacuér KoopAMHAT HANpaBICHUS ABUKEHUS K ONTHUMYMY.
Meton Hauckopeimero cmycka. CpaBHEHHE TPaJAMEHTHBIX METOM0B. MeToasl ciydaiiHOTro



noucka. Meron ciay4aiHbIX HampaBieHHd. Meron oOpaTHoro mara. MeToj cmycka ¢
HaKa3aHUEM CIy4alHOCThIO. CpaBHEHME KJIACCOB YHUCJIEHHBIX METOJAOB MHOTOMEpPHOMU
ONTUMM3ALMU.  ANropuTMHU3aLMs  peleHus 3azad  onTumuzauud. Ontumuzanus — C
MCII0JIb30BAaHNUEM ITAKETOB MPUKIAJHBIX POIPAMM.

O0béM yueOHO TUCIUIIIHHBI

. Bcero 3 cemecTp
Buabl yueOHoli padoThI
3a4. e1. / aKk. 4 3a4. ea. / aK. 4

G WD 5,00 / 180 5,00 / 180
JAUCIHHUIJIHHBI 110 Y4eOHOMY IIAHY
KonrakTHas padora: 2,22 /80 2,22 /80

— JIEKLIUU 0,44 /16 0,44/ 16

— 1abopaTopHbie pabOThHI 0,89/32 0,89/ 32

— MPAKTHYECKUE 3aHITUS 0,89/32 0,89/32
CaMocTosiTe;IbHAsI paboTa 2,78 /100 2,78 /100
Bujx koHTpOJS 3a4éT ¢ omeHkKoM

AHHOTanus padoyel nporpaMmsl JMcuMIIMHBI « Teopus nngopmanum»
(b1.B.AB.2.1)

1. ey 1MCHUIUIMHBI — O0YYUTh CTYACHTOB CIIOCO0AM YMCIIEHHON OLIEHKH KOJMYECTBa
JMCKPETHON M HEeNpepbIBHOW MH(POPMALIUK, €€ XpaHeHUs, TpeoOpa3oBaHus U NepeJayu.

OCHOBHBIMU 337ja4aMU, pEIIAEMbIMU B IIPOLIECCE N3YUYCHUSI TUCLUIUIMHBI, SBIISIOTCS:

— OCBOCHHE CTYAEGHTAMH OCHOBHBIX IIOJIO)KEHUH Teopuu HH(OpMAIK;, METOJ0B
JVICKPETH3alli HENpPEephIBHOW HWH(POpPMALMU; CHCTEM Iepenayd WHPOpPMAalUKd U TaKHX HX
XapaKTepUCTHK, KaK CKOPOCTh U HAJIEKHOCTh Iepeladd CUTHaja, IPONYyCKHas CIOCOOHOCTH,
IIYMOIIO/IaBJIeHHE; 0a30BBIX AJTOPUTMOB KOJUPOBAaHUS HH(POpPMAIMU M OCHOB €€ CXKAaTHusi U
XpaHEHMs; OCBOEHHE OCHOBHBIX MOJIOKEHUN TEOPUHU 3aIlUThl HHPOPMALIUH.

2. B pe3yabTaTe M3y4eHUus1 AMCHMUILINHBI 0aKAJIaBP H0JIKEH:

oBJaJeTh ciaeayrommmu odmenpopeccnonaabubiMu (OIIK) komnereHuusamMmn:

— CHOCOOHOCTBIO pemiaTh CTaHAApTHBIC 3a7aud Mpo(eCcCHOHATBLHON IesSTeTbHOCTH Ha
OCHOBe MH(OpMAIMOHHON 1 6ubIHorpaduyecKkoi KyapTyphl C IpUMEHEHHEM HH(OPMAIIMOHHO-
KOMMYHHKAITIOHHBIX TEXHOJOTMA W C Yy4e€TOM OCHOBHBIX TpeOoBaHUN WHGOPMAIMOHHOM
6e3zomacHoctH (OITK-1);

oBJIafeTh ciaeayrmmumu npogpeccuoHanbHbiMu (IIK) komnereHuusiMu:

— CIIOCOOHOCTBIO  HUCMONB30BaTh COBPEMEHHbIE WH(MOPMAIMOHHBIE TEXHOJIOTHH,
MPOBOANTH 00pabOTKy MH(OPMAIIMK C HCTIONB30BAHUEM TPHUKIIATHBIX MPOTpaMM U 6a3 JTaHHBIX
JUISL pacueTa TEXHOJOTHYECKUX TMapameTpoB 00OOPYIOBAaHMUS U MOHHMTOPHHTA MPUPOIHBIX CPE
(TIK-3);

— TOTOBHOCTBHIO HW3Yy4aTh HAYYHO-TEXHMUYECKYI0 HH(OpPMALHMIO, aHATU3UPOBATH
OTEYECTBEHHBIN M 3apyOCIKHBIN OIBIT IO TeMaTuke uccienoanuii ([1K-13);

3uamo:
— BEPOSATHOCTHBIM MOAXOA K OLEHKE KOJWYECTBA JUCKPETHOW W HENPEpPBIBHON
uH(pOopMaLnu;




— SHTPONMUHBIA TOAXOJ K M3MEPEHMIO CpelHel HH(OpMaluu U CcBOOOIBI BHIOOpa B
COOOIIEHUAX;

— METOJIbI IPe0Opa30BaHus HEMIPEPHIBHBIX CUTHAJIOB B AMCKPETHEIC,

— 0COOCHHOCTH CHCTEM Iepeiaud HHPOPMALIUU U KPUTEPUH UX KaueCcTBa;

— QITOPUTMBI KOIAMPOBAaHMS NPH IEpeAadd MO AUCKPETHOMY KaHaly Oe3 momex Hu
HIOMEXO03alIUTHOTO KOAUPOBAHNUS;

— MOHATHE MOAYJISIMH, CIOCOOBI MOAYIISIIMH U IITYMOIO/IaBIICHUS;

— aJTOPUTMBI CXKaTHs HHPOPMALINY;

— OCHOBBI TEOPHH 3aIUTHI HHPOPMAIIHY;

Ymems:

— paccUUTHIBaTh KOJNYECTBO HH(GOPMALIUHU, SHTPOIUIO CUCTEMBIL;

— npeoOpa3oBbIBATH HEMPEPHIBHBIE CUTHANBI B IUCKPETHBIE;

— YHCJIEHHO PAaCCUYMTHIBATh IPOIYCKHYIO CIIOCOOHOCTh KaHajla W CKOPOCTh Ieperadu
nHpopmanuu;

Bnaoemy:

— crioco0aMu U IpHUEMaMM KOJMPOBAHUS NpU IEepejadye Mo JUCKPETHOMY KaHaily Oe3
MOMEX U MOMEX03aUUTHOTO KOAUPOBAHMS;

— MpueMaMu CKaTusi THPOpMaIUH, €€ 3alUThI.

3. Kparkoe conep:kanue IUCHUIIUHBI:

Beenenne. Teopust nnpopmanmu Kak yaeOHast ruciuruinHa. Buast nadopmarim.

Moayas 1. Ilonstne HenmpephlBHOW M TUCKPETHONW HHQPOpPMAIMHM U MaTeMaTHYECKUN

amnmapar JJisl €€ ONUCaHus, OLEHKU U mpeoOpa3oBaHUsl.

JluckperHasi nHpopmanus. BeposSTHOCTHBIN MOAXOJ K MaTeMaTHYECKOMY ONPEIEICHUIO
JUCKPETHOH HMH(POPMALMU SKCIOHEHIUANbHBIM 3aKOH KOJIMYEeCTBAa COOOIIEHUH; KOIbl ¢
BEPOATHOCTHBIM OTPaHMYEHUEM, SI3bIKM (B3aUMHBIE CBSI3U MEXJy CHMBOJAMH, IOHSATUE
AProANYECKOr0 COOOIIEHUs); SHTPONHS JUCKpeTHOH wuHdopmaruun (Teopema IllenHoHa);
M30BITOYHOCTh MHQOPMAIINH; IIIYM U OTpULIaTeNIbHas HH(OpMaLs.

HenpepbiBHass ~ uHopmaumsa.  MaremaTnueckoe  OINpeNElIeHHE  HENpephIBHON
uHpOpMalLlMY, TeopeMa OTCUYETOB BO BPEMEHHOM IIpejcTaBiieHHH (TeopeMa KoTenbHHKOBA);
TE€OpeMa OTCYETOB B YACTOTHOM MpEACTaBJICHUH; MPeoOpa3oBaHKe CBA3EH BO BPEMEHHU B CBSI3U
[0 YacTOTEe; pAaclpeAciICHUe BEPOATHOCTEW [UIsl HENPEPHIBHBIX BEIMYMH; OSProJAUYECKUE
aHcaMOs (YHKIMN; KOTEPEHTHOCTb, SHTPOIUS HEMIPEPBIBHBIX paclpeieeHu.

Metoabl mnpeoOpa3oBaHMsi HeNpPepPbIBHBIX CUTHAJOB B JHCKpeTHble. MeTobl
JUCKPETH3AIlMM TMOCPEACTBOM BBIOOPOK; paBHOMEpHAs JMCKpPETH3alusl; AMCKPETU3alus IO0
KPUTEPHIO HanOOJBIIET0 OTKIOHEHUS; aJalTUBHAS JUCKPETU3AIlMsl; KBAHTOBAHHE CUTHAJIOB.

Moayas 2. Cucrembl mnepenaud HHGOpMAIMHM, KOAUPOBAHUE, MOIYJIALUA U

IIYMOTIO/IaBJICHHUE.

Cucrembl mnepenaun uHpopmanum. Cucremsl mnepegaud uHpopMmauuu; ooOume
OTpeNieNIeHus; CKOPOCTh MepeAayd IUCKPETHOW HH(OpMAIMM M MPOMYCKHAas CHOCOOHOCTh
KaHaJa; oJJaBJIEHUE IIIYMOB U HA/IEKHOCTh; Nepeadya HHPOPMALMU HETIPEPhIBHBIMUA CUTHAIAMU
[0 KaHajaM C OrpaHMYEHHOM MOJOCOW YacTOT; CKOPOCTh Nepeaayr MH(pOpMaIuK; CIIydailHbIi
IIyM; 3aKOHBI CYMEpPIO3ULUU JUIsl CIy4allHOTO IIyMa; Kiaccu(UKalus MOMEX U HCKaKEHUM;
npeJicKa3aHue, CriaxuBaHue, GUIbTpalus; KpUTEpUU KayecTBa CUCTEM Mepeaadn HHPopMaIun)



KonupoBanne wundopmanmun. KomupoBanue wuHbOpManmuu TIpH Tepeaade 1o
JTUCKPETHOMY KaHally 0e3 MoMeX — aJIfOPUTMBI CHKaTHsl HH(pOopMau (MPOCTEHIITNE aNrOPUTMBI
cokatus uHpopMmauuu (apupmeTndeckoe KOAWPOBAHUE); aJalTUBHBIC aJITOPUTMBI CHKATHUS
(komupoBanue XaddmeHa); aganTuBHOE apuPMETHIESCKOE KOJUPOBAHNE; MTOJCTAHOBOYHBIC WITH
CIIOBAPHO OPUEHTUPOBAHHBIC AaNTOPUTMBI CkaThs WHPopMaimu (Metoasl Jlemmnena-3uBa).
[Tomexo3amMTHOE KOAMPOBAHME: KOJBI C OOHAPYKEHHUEM OLIMOOK M KOPPEKTHUPYIOIIHE KOJIbI
(6;104HBIC M HENPEPHIBHEIC)

Mopyasinusi ¥ noaasjaeHre IyMoB. OCHOBHBIEC MOHSTHS, OTPAHUYEHHU S, HAKJIA1bIBAEMbIE
Ha CHUCTEMY; aMIUTUTYIHAS MOJYJISALHUSA C ABYMs OOKOBBIMU MOJIOCAMU; aMIUIUTYAHAS MOAYJISIUS
C OnHOH OOKOBOH TIOJIOCOM; YAacCTOTHAs MOAYJSALUS; KOJOBO-UMITYJIbCHAS MOMYJISLINS,
[IOMEXOYCTOMYUBOCTb CUCTEM.

Moayab 3. Metoas! cxxaTtust nHbopManuu. M3ydeHne 0CHOB TEOPHH 3alUThI HH(POPMAIIHU:
O030p MeTO10B C:KATHS N300paKeHNH, Ay JHOCUTHAJIOB U BU/I€E0

OcHoBbI Teopuu 3amuThl HHPopManuu. Kpunrorpadus; kpunrocuctema 6e3 nepenadyu
KJIFOUEW; KPHUNTOCUCTEMA C OTKPBITBIM KJIIOUOM; D3JIEKTPOHHAs MOANNCh M CTaHAAPT
mpoBaHUS TAHHBIX.

4. O0beM y4eOHOH JUCHUIIIMHBI

B 3aueTHBIX B akanem.
Bunel yue6HoI paboThI €AMHULAX yacax
OO0mas TPyA0eMKOCTh TUCIUIIJIUHBI 10 Y4eOHOMY MJIAHY 5 180
AyaUTOpHBbIE 3aHATHS: 1,8 64
Jlexuunu (JIek) 0,45 16
IMpaktuueckue 3austus (I13) 0,45 16
JIaboparopHsie padboTs (JIP) 0,9 32
CamocrositesibHas padora (CP): 3,2 116
CamocrosiTenbHOE U3yUYE€HHE Pa3/IeI0B JUCIIUILIMHbI 3,2 116
Buj konTposi: 3a4er / 3K3aMeH - 3aver c
OLICHKOH

AHHOTanus padoveil NPOrpaMmbl IUCHUILIHHBI «Y HUBEPCaJIbHbIe NIPOrpaMMHbIE
cpeacTBa peuieHusi MaTtemaTudeckux 3agau» (b1.B.JIB.2.2)

1. leau QMCHUIUIMHBI — HAYYUTh CTYJICHTOB TEOPETUUYECKUM OCHOBAM, MPAKTUYECKUM
YMEHUSM © HaBbIkaM J(P(GEKTUBHOTO HCIOJIL30BAHUS COBPEMEHHBIX YHUBEPCATBHBIX
MPOTPaMMHBIX CPEJICTB ISl TIPOBEICHUS] YUCICHHBIX, aHATUTUYECKUX PAcUETOB, 00pabOTKH U
BU3yaJu3allMd JAHHbBIX, [UIAHUPOBAHUS WM MOJEIMPOBAHUS DKCIEPUMEHTA, a TaK XKe A
pellleHus] IMHUPOKOTO KPyra BBHIYUCIUTENBHBIX 3a7ad Y4eOHOro, MPUKIAJAHOTO, WHKEHEPHOTO U
Hay4HOT'O Xapakrepa.

2. B pe3yabTaTe n3ydyeHus QJUCHUILIMHBI 0aKaJIaBP 10JIKEH:

oBJIaleTh cieayrmmmu odmenpodeccuonanbubiMu (OIIK) koMmnereHuusimm:

— CIIOCOOHOCTBIO pellaTh CTaHJAPTHBIE 3a7aud MPOQecCHOHAIBHON IEesITeNbHOCTH Ha
OCHOBe MH(OpPMAIIMOHHON 1 OUOIHOrpadUIecKo KyIbTyphl C IPUMEHEHHEM HH(OPMAIIMOHHO-



KOMMYHHKAIIUOHHBIX TEXHOJOTMH M C Yy4YeTOM OCHOBHBIX TpeOoBaHUN HWHGOPMAIMOHHOMN
6e3onacuoctu (OITK-1);

oBJajeTh ciaeayomumu npodeccuonaabubiMu (IIK) komnereHunsiMu:

— CIIOCOOHOCTBIO  HUCMOJB30BaTh COBPEMEHHbIE HH(OPMALMOHHBIE TEXHOJOTHH,
POBOANTE 00pabOTKy MH(OPMAIIMK C HCIIONB30BAHUEM MPHUKIIATHBIX MMPOTpaMM U 6a3 JTaHHBIX
JUTSL pacueTa TEXHOJOTHYECKUX MapaMeTpoB OOOPYAOBAHUS W MOHHTOPHHTA MPUPOIHBIX CPEIl
(IIK-3);

— TOTOBHOCTBHIO HM3Yy4aTh HAYYHO-TEXHMYECKYI0 HH(OpPMALMIO, aHAIU3UPOBATh
OTEYECTBEHHBIN M 3apyOCIKHBIN OIBIT 110 TeMaTuke uccienoanuii (I1K-13);

3namp:

— KIaccu(pUKaAUIo, CTPYKTYpPY, (YHKIMOHAIBHBIE M MAaTEMAaTHYECKHE BO3MOXKHOCTH
CYILIECTBYIOIIMX YHUBEPCAIBHBIX TPOTPAMMHBIX CPEJICTB PEIICHUSI MaTEMaTHUYECKUX 3a/1a4;

— METOMKH BHINOJHEHUS] 00paOOTKH, BU3YyAIU3AIMH IaHHBIX, IPOBEJCHUS YUCICHHBIX U
CHUMBOJIbHBIX BBIYMCJIEHUH C UCIOJIb30BaHUEM COBPEMEHHBIX IPOTPAMMHBIX CPEICTB;

—SI3bIKM  TPOTpaMMUpPOBaHusi  (YOpaBlIEHUS  BBIUMCICHUSMH), MPUMEHSEMbIE B
COBPEMEHHBIX [TPOrPAMMHBIX CPEACTBAX PELICHUS MaTEeMAaTHUYECKUX 3a/1a4;

Ymemos:

— BBIOMPATh MAKET MPUKIIAIHBIX TPOTPaMM JJIsl PEIICHUS] KOHKPETHBIX BBIYUCIUTEIIBHBIX
3a/1a4;

— HCIIOJIb30BaTh  YHUBEPCAIbHBIC MpOrpaMMHBIE  CPEICTBA Il PEIICHHS
MaTEeMaTUYeCKUX 3a/1a4;

Bnaoemy:

— HaBBIKAMHM DPEILIEHUS TMPUKIAJHBIX, Y4YeOHBIX, WHXXCHEPHBIX, HAyYHBIX 3a7ad C
MCII0JIb30BAHUEM COBPEMEHHON KOMITBIOTEPHON TEXHUKU U TPOTPAMMHBIX CPEJICTB;

— HaBBIKAMH HCIIOJIb30BAHUSI COBPEMEHHBIX MPUKIAJHBIX MPOTrPAMMHBIX CPEICTB IS
MaTeMaTUYeCKUX BHIYUCIICHUI;

— HaBBIKAMH ~ JJOKYMEHTHUPOBAHHUS  PAacy€TOB, TMPOBEJACHHBIX C  HCIOJIB30BAHHEM
COBPEMEHHBIX MMPOTPAMMHBIX CPEJICTB.

3. Kparkoe conep:kanue TUCHUNIAHBI:

Kparkuii ucropudeckuii odepk. OCHOBHbIE IIeM M 3aJa4d Kypca, COCTaB Kypca,
UH(POPMALIMOHHBIE HCTOYHUKH.

Monayasb 1. BBegeHue B TeOpHIO AJITOPUTMOB M CTPYKTYP AAHHBIX

OcHoBHbIE IOHATHSA — KJIaCCU(PUKALIMs MaTEMaTUUECKUX 3a7]a4 U METOJIOB UX PEIICHHUS,
MOHSTHE AITOPUTMA.

XapakTepucTHKH AJITOPUTMOB — YHUCIIEHHbIE U CHUMBOJIbHBIE BBIYUCIICHUS, TOYHBIE U
NpUOIKEHHBIE BBIUMCIICHUS, UTEPATUBHBIE aJTOPUTMBbI, BBIUMCIUTENbHAS CIOKHOCTH 3ajad,
CXOJUMOCTb, IOCTOBEPHOCTD, a/IEKBATHOCTb MOJIENIH.

MaremMaTH4YecKHe BeJIMYMHbI M KOMIIBIOTEPHbIe THNBI JAHHBIX JUII HX
NpEeICTaBICHUs — LeJble YHCia, palOHAIbHBIE M HppalMOHAJbHBIE APOOH, KOMIUIEKCHBIE
yuciaa, OECKOHEYHOCTb, HEONMpPEeNEHHOCTb, MHHMMAs €IUHMIIA, CKaJsAp, BEKTOp, MaTpHILa;
LEJIOYHCIIEHHbIE TUIBl JaHHBIX, JPOOHBIE TUIBI C IJIaBarOLIe M (PUKCHPOBAHHOM 3amsATOM,
MacCCHBBI, IPEJICTABICHUE OCOOBIX 3HAUECHU.

Moayasb 2. O0mue cBeaenusi 0 nporpammuom obecnedenun (IIO) nas pemenus
MaTeMaTHYeCKHUX 32124



Mogenupyromue nporpaMMHBIE CPEICTBAa M CPEACTBAa AaBTOMATH3a-IMM HMHXEHEPHBIX
pacueToB — kiaccudukanus cymectyromero [10.

O030p QYHKIIMOHATBHBIX U MaTeMaTHYECKUX BO3MOKHOCTEH M CpaBHHUTEIbHBIN aHAIH3
IPOTPAMMHBIX CPEJICTB KOMIIBIOTEPHOM anreOpsl — JOCTOMHCTBA M HEJOCTaTKH, CQepsl
NPUMEHEHHS; TPEUMYIIECTBAa M HEIOCTaTKH CBOOOJHO-PACIIPOCTPAHSAEMBIX IPOrPAMMHBIX
CPEICTB.

CoBpeMeHHblE TEHICHIMHM B PELIEHUH BBIYMCIMUTENBHBIX 3aJad — MAacCOBBIN
napajienusM, o0JlauHble BBIYMCICHMS, pacHpeieIEHHbIE BBIUYUCIUTENbHbBIE CETH, CUCTEMBI C
BeO-uHTEpdEHcoM.

Moayasb 3. Cucrema KoMIbIOTEpPHOIT aareopst Mathcad

Mathcad — oOmime cBefieHUsI O CTPYKTYpe MPUIOKEHUsI, (YHKIIMOHAIBHOM HAIOJIHCHUU
U BO3MOYKHOCTSIX CHCTEMBI, OCOOCHHOCTH, MPEUMYLIECTBA M HEIOCTATKH IO CPAaBHEHHIO C
JIPYrUMHU [IPOTPaMMHBIMH NPOaAyKTaMu. OCHOBBI BBINOJHEHUs pacu€ToB B cpeae Mathcad —
JEeKCHUKa M CHUHTAKCHC 3allUCU pacyETHBIX COOTHOUICHUH, NEepeMEHHbIE, BO3MOXHOCTH U
OrPaHUYEHUS] BCTPOCHHBIX TUIIOB JJaHHBIX.

O030p uHTepdeiica Moab30BaTEJs] — MEHIO, MMaHEIU HHCTPYMEHTOB, KJaBHATypHbIE
MOCJIEIOBATEILHOCTH 11 () (PEKTUBHON PaOOTHI;

Busyanu3zanus 3aBHCUMOCTel — mocTpoeHue TrpadukoB (GYHKIMA M JUarpamm,
HACTPOHKa IrpauecKoro 0ToOpakeHusl.

CumBoJIbHBII BbIuHcauTeNb, Mathcad — ynpoiieHue BbIpaXEHHI, pa3jioKeHHE Ha
MHOXHTEJH, TTOACTAaHOBKA MEPEMEHHBIX, CUMBOJIbHOE TU(PEepeHIIMPOBAHNE, HHTETPUPOBAHHE,
pasIoKEHUE B Psi/ibl, HAXOXKJCHUE KOPHEH.

HUcnoan3zoBanue cucrembl Mathcad ajsi pemeHusi KOHKpPeTHBIX 3aja4 — 0030p
ceMelcTBa BCTPOEHHBIX (YHKUMH: CTaTUCTHUYecKass oO0paboTKa MJaHHBIX, ONTHUMM3ALHS,
UHTErpUpoBaHue U AupdepeHIupoBaHle, perpeccus, KOMIUJIEKCHbIE MCUYHMCICHHS, TOUCK
KOpHEH.

Monyab 4. IlakerT NpUKJIaAHBIX NPOrpaMM [Jsl pelleHUsl 32724 TeXHHYECKHX
Beiuuciaennii MATLAB (Matrix Laboratory)

MATLAB — koHuenumsi cucrembl, CTPYKTypa IMakera MporpaMM, (pyHKIIHOHAIbHBIX
BO3MOYKHOCTEH CHCTEMbI U TTaKeTOB paciiupenus Toolboxes.

HNutepdeiic monn3oBarenss MATLAB, paboure OkHa cCUCTEMbl, KOMaHIHAs CTPOKa,
ycTpoiicTBo cipaBoyHOM noacuctemsl MATLAB.

Komanausbiii s36ik MATLAB — nekcembl, oneparopbl, (YHKLUWH, BBIPAKEHHUS U
yTIpaBJIAOLIMEe KOHCTPYKIIMHU, TUIIBI JaHHBIX. OneprpoBaHue epeMeHHbIMH TUMA "MaTpuna'.

Hcnoabs3oBanue nakera MATLAB nuis perieHusi MaTeMaTHYeCKUX 3a/1a4:

ATNTpoKCHManusi  OKCIIEPUMEHTAIBHBIX ~ JTAHHBIX ~ KPUBBIMH, perpeccusi, moadop
napaMmeTpoB ypaBHeHH KpuBbIX — Curve Fitting Tool (MHCTpyMEHT HACTPOWKHM KPUBOH);

[lonunommnanpHas anmpokcumanus — Spline  Toolbox  (uHCTpymMeHT — crhnaiin-
anMpOKCUMAIUH );

OyHKIMK U rpadudeckre HHTepQechl s aHanu3a 1 MOJICIMPOBAHUS JaHHBIX, a TAKXKe
pa3paboOTKN CTAaTUCTHYECKUX adropuTMoB — Statistics Toolbox (MHCTpYMEHT CTaTHCTHUYECKON
pa3paboTKN);

Meroapl JHMHEHHOrO MporpaMMHpoBaHuss W ontumu3anuu — Optimization Toolbox
(MHCTPYMEHT ONTUMU3ALIUN);

[TakeT MomenupoBaHUS Uil pEIISHUS CUCTEM HeIMHEHHBIX auddepeHnnanbHbIX
YpaBHEHHIA B YaCTHBIX MTPOU3BO/IHBIX.



Moayabs 5. MHcnosab3oBaHue aJbTEPHATUBHBLIX MPOrPaMMHBIX CPeACTB JIJIA
MaTeMaTH4YeCKHUX BbIYUCICHU I

IMaker mpuxkiaagnbix mporpamm Mathematica. Murepdeiic mporpammsl. [lamuTpsr
mareMaTnueckux (yakiuit. BBox mannbix. OtoOpakeHue DaHHBIX. Slapo u wHTEpQercHbII
nporieccop — 6a3oBbie KOMIOHEHTH Mathematica.

Ilaker npuxkiaagabix nporpamm Maple. OcobGenHoctu wuHTEpdeiica TPOrpaMMBbl.
OcoOennoctu paboTel ¢ mnporpaMmoi. CHUMBOJIbHBIE TNPEOOPa30BaHMsI C HUCIOJIb30BAHUEM
TEKCTOBOTO npoieccopa Maple.

INaker mpukaagneix nporpamm GNU Octave. Paznuume unTepdeiica mis cucreM
Linux u Windows NT. OcHOBHBIE CXOJCTBA U Pa3IMYMs C MAKETOM HPUKIAJHBIX MPOTPaMM U
A3bIKOM IIporpammupoBannsg MATLAB.

SA3pik mporpammMupoBaHuss R — gang craTHcTHYecKOM 00pabOTKM aHHBIX U
BU3YaIH3aIiH pe3ylibTaToB Ha rpadukax. O0omouku it paboThI ¢ S36IKOM R.

4. O0beM y4eOHOH JUCHUIIIMHBI

B 3auernbix | B akazem.
Bunet yueGHoiIi paboThl €IMHUIIAX qacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 5 180
AyaUTOpPHBbIE 3aHATHS: 1,8 64
Jlextuu (JIek) 0,45 16
IMpaktuueckue 3austus (I13) 0,45 16
JlaGopaTtopHbie padoTsr (JIP) 0,9 32
CamocrositesbHas padora (CP): 3,2 116
CaMocTosATENbHOE U3YUYEHNE PA3/EIO0B TUCIUIUIUHBI 3,2 116
Buja kouTpoJsi: 3a4et / 3K3aMeH - 3auer ¢
OLICHKOM

AHHOTaNus padoyeil MPOrpaMMbl JUCHUNIMHBI « BbIYMCIANTENbHBIA IKCIIEPUMEHT
B 3a/1auax xumMu4eckoii rexnosorun» (61.B.1B.3.1)
1. Heau AMCHMINIMHBI — U3YYUTh METOJIbI M MPUEMBI IPOBEACHUS BBIUYMCIUTEIBHOTO
HKCIIEPUMEHTA HA MATEMAaTUYECKUX MOJIEIISIX HEKOTOPhIX 00BEKTOB XUMUYECKOM TEXHOIOTHH.

2. B pe3yJsbTare n3yueHus JMCUUILIMHBI 0aKaJIaBP A0JIKEeH:

oBJajeTh ciaeayomumu odmenpodeccuonaibubiMu (OIIK) komnerenuusamMu:

— CHOCOOHOCTBIO MCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AMCLUIUIMH B
npoecCHOHANBHOM  EATEIbHOCTH, MPUMEHSITh METOJAbl MaTeMaTHYecKoro aHajiuza |
MOJICTTUPOBAHHMSI, TEOPETUIECKOTO M IKCIIepUMeHTanbHoro uccnenaoBanus (OITK-2);

oBJIafeTh ciaeayrommumu npopeccuoHanbHbIMU (IIK) komnereHunsivu:

— CHOCOOHOCTBIO  HCMOJB30BAaTh COBPEMEHHBIE HH(OPMAIMOHHBIE  TEXHOJOIHH,
MPOBOJIUTH 00Pa0OTKYy MH(POPMAIIMK C UCIIOJIB30BAaHUEM MPHUKJIAAHBIX MPOTpaMM U 0a3 JaHHBIX

JUIsL pacueTa TEXHOJOTMYECKUX MapaMeTpoB 00OPYAOBAHHUS U MOHMTOPHUHIA NMPUPOAHBIX CpeEl
(IIK-3);



— CIIOCOOHOCTBIO TPUMEHSTH COBPEMEHHBIE METOJbI MCCIEAOBAHUS TEXHOJOTUYECKHIX
IPOIIECCOB M TPUPOIHBIX CPEMd, HCIOJIb30BaTh KOMIBIOTEPHBIE CPEICTBA B HAy4YHO-
uccienoBareabckoi padore (ITK-14);

3namp:

- MOAXOJBI K METOAaM MAaTEeMaTHYeCKOrO0 MOJCITUPOBAHUS PA3IMYHBIX OOBEKTOB
XUMHYSCKOM TEXHOJOTHHU,

- OCHOBHBIE aJTOPUTMBI M METOJbI YUCJIICHHOTO PEIICHUS MaTEMAaTHYECKUX M XUMHKO-
TEXHOJIOTMYECKHX 3aJ]a4 B CTAI[MIOHAPHOM COCTOSTHUU U B IETEPMUHHUPOBAHHOMN MMOCTAHOBKE;

- OCHOBHBIC TpuéMBI paboThl B BU3yaldbHOH cpeae Borland Delphi omeparmontoi
cuctembl Microsoft Windows;

Ymemon:

- popMynupoBaTh pacuy€THbIC 334l BBIYMCIMTEILHOTO SKCIEPUMEHTa B 00JIacTH
XI/IMI/I‘IGCKOfI TCXHOJIOTHH,

- UCITIOJIB30BATh YHNCJICHHBIC MCTOAbI IJIs1 pemeHI/m TaKuX 3aJ1a4,

Braaoemou:
- METOJIaMH YHCJICHHOTO 3KCIIEPUMEHTa M PEIICHUs 3aJad B O00JacCTH XUMHUYECKOMN
TEXHOJIOTHUH.

3. Kparkoe conep:kanue IUCHUIIHHBI:

Beenenune. BorunciauTe bHbIN 3KCIIEPUMEHT M MaTeMaTH4yecKoe MOJeJHPOBaHMe.
Ilesb ¥ OcHOBHBIE 32124 H.

[Tpeumy1iecTBa BBIYUCIUTEIBLHOTO 3KCIEPUMEHTa U MaTEMaTHYECKOI0 MOJIETUPOBAHUS
B CpPaBHEHMM C HAaTypHBIM OKCIEPUMEHTOM. lIpHumHBL, 1O KOTOPBIM HPUMEHSIOT
BBIUMCIIUTEIBHBIN 3KCIIEpUMEHT. MeTo bl T0O3HaHUs MUpa U MojaenupoBanue. [Ipenmyiectsa u
HEJO0CTaTK! BBIUMCIUTEIBHOTO SKCIIEPUMEHTA.

Mopayas 1. Pazpaborka MaTeMaTH4YeCKHX MOJeJeil pacdera KOKyXOTpPyO04daThbIxX
TeNnJI000MEHHBIX ANMAPATOB 0e3 M3MeHEeHH sl arPeraTHOro COCTOSIHUS cpel.

O6mme cBenenus. OmpeneneHue TMOBEPXHOCTH TeIIoOOMeHa. PaszmuyHbie CXEMBbl
B3aMMHOI'0 TOKA TETIJIOHOCUTENEH.

[ToBepounblii U MpPOEKTHBIM pacy€T. OmnpeaeseHUe TEIUIONEPENAoIe MOBEPXHOCTH.
Y4€r HampaBileHUs TOTOKOB. YYET W3MEHEHHUS TEMIIEpaTypbl IOTOKOB M CTEHKH M Kak
CJIeZICTBHE U3MEHEHUE CBOMCTB, YUaCTBYIOUIMX B TEIUIOOOMEHE CpPel.

[IpoBeneHue YHMCICHHBIX OSKCIIEPUMEHTOB Ha pPa3pabOTaHHBIX IporpamMmax ¢
MCII0JIb30BAaHNEM M3YUYEHHBIX MOJIEIEH.

['unpaBnuyeckuil pacyé€r TEMJIOOOMEHHBIX amnmaparoB B OAHO(MA3HBIX U ABYX(a3HbBIX
cpenax.

MaremaTtuueckoe MOAEIMPOBAaHNE TEIIoOOMEeHa B OAHO(]A3HBIX U ABYX(a3HBIX cpenax.
VpaBuenne Hapbe-CTokca. Pexumbl TedueHus. Pacu€r ruapaBImdecKkoro CONPOTUBIICHUS
0/1HO(a3HBIX U JABYX(Pa3HbIX TOTOKOB C YUETOM Pa3IUYHBIX YPPEKTOB.

MaremaTHueckoe MOJETUpoBaHHE TeruiooOMeHa B onHO(a3HbIX cpeaax. IIposeneHue
YUCJICHHBIX SKCIEPUMEHTOB Ha pa3padOTaHHBIX MPOrpaMMax € MCIOJIb30BAHUEM H3YYEHHBIX
MOJECIIEH.



Moayas 2. MaremaTnyeckoe MoJeJUPOBaHME TeIUVIOOOMEHA ¢ W3MeHeHHeM
arperaTHoro cocrosHus (as.

[Ipouecchl KUNIEHHS U KOHJEHCAMU. TepMOAMHAMUYECKUE OCHOBBI IPOLIECCOB.

MareMaTH4ecKoe MOJEIMPOBAHUE TEIUIOOOMEHAa MpPU KOHJEHCALMM YUCTHIX MapoB H
[1apOra3oBbIX CMECEH.

Paznuynble TUNBI KOHAEHCAIMU Mapa U3 00bEMa M Ha MOBEPXHOCTH. YUET PEKHUMOB
TeYeHUs TUIEHKU KOHJeHcaTa. BiusHue pa3nuyHbIX (AKTOPOB Ha PEXKUMBI TEUEHUS IIEHKU
KOHJIeHcaTa. MeToibl pacuéra KOHAEHCATOPOB NapOra3oBbIX CMECEH.

[IpoBeneHNEe YHUCIEHHBIX OKCIEPUMEHTOB Ha pa3paboTaHHBIX IpOrpaMMax C
MCII0JIb30BaHUEM M3YUEHHBIX MOJIEIEH.

MaremaTnueckoe MOJAEINPOBAHUE TEIJIO00OMEHA ITPU KUIIEHHUH.

[IpoBeneHNE YUCIEHHBIX OKCIEPUMEHTOB Ha pa3pabOTaHHBIX IpPOrpaMMax C
UCIIOJIb30BaHUEM H3Y4YEHHBIX Mojenei. Pexumbl kunenus. Kunenue B 00béMe U Ha
MOBEPXHOCTH, B KaHAJIaX IIPU OPTaHU30BAHHOM JABUKEHUU KUJIKOCTH.

Moayas 3. OcCHOBbI MATEeMATH4YECKOI0 MOJEJIHPOBAHUS NPOLECCOB TeEIJIO- U
Maccomnepeadu B peKTH(PUKAIUOHHBIX KOJTOHHAX.

OOmue cBeneHUST U OCHOBHBbIE MOHATUS pekTudukanuu. [logxoabl K ONHMCaHUIO
IPOIIECCOB peKTH(PHUKAIMU. Pa3nnynbie MeTo bl pacuéra.

VYhpomeHHple MaTeMaTHYECKHEe MOJENH s pacdera IMporecca peKTH(QHUKAIUHA B
IPOCTBIX KOJIOHHAX.

CocraBiieHHe MaTepUaIIbHOIO — MOKOMIIOHEHTHOr0, TeruioBoro Oananca. Konuenmuu:
TEOPETHUYECKOW CTYNEHW pa3JeieHusi, PAaBHOBECHOM TapenKd, K.I.J. TAPEIKU M KOJOHHBIL
YrporieHHbli pacuér pekTuhuKanoHHON KooHHbL. CooTHomeHuss PeHcke u AHIAEpBYAa.

Pa3paboTka mporpammsl pacuera peKTU()PUKAIIMOHHON KOJIOHHBI METOJOM HE3aBUCHMOTO
OIpeeNICHUs] KOHLIEHTPALUI C IEPEMEHHBIMH IOTOKaMH JKUJKOCTH U I1apa MO BBICOTE KOJIOHHBI.

CoBMecTHOE pelleHHEe YpaBHEHUH ITOKOMIIOHEHTHOIO MAaT€pUaJIbHOTO U TEIJIOBOTO
0aJlaHCOB M TMapoO-XUJAKOCTHOTO paBHOBecusi (Meromuka Tumne—Iemgaeca). OOecrieueHue u
YCKOpEHHUE CXOAMMOCTH MeToJoM O-xoppekuuu. [IpoBeneHne UYMCIIEHHBIX SKCIIEPUMEHTOB Ha
pa3paboTaHHBIX MpOrpaMMax C MCIOJNb30BaHMEM H3y4deHHbIX Mozeneil. Iloaxoabl k yuéty
HEUCATbHOCTH KUJIKON U MapoBoi (a3.

4. O0bem y4eOHOH JUCHUIIMHBI

B 3auetHbix | B akanmem.

Bunsl yueOHol paboThl €IMHUIIAX qgacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 3 108
AyIUTOPHBbIE 3aHSITHSI: 1,3 48
Jlexumu (Jlek) 0,4 16
JIaGopartopusbie padotsl (JIP) 0,9 32
CamocrosiTesibaas padora (CP): 1,7 60
CamocTrosiTenbHOEC H3YUYCHHUE Pa3/IeTIOB TUCIIUTLIMHBI 1,7 60
Bupa xouTpoJsi: 3a4er / 3k3amMeH - 3ader




AHHOTanuA padoyeil MpOrpaMmbl TUCUHUIIMHBI «SI3bIKU U cpebl
nporpamvupoBanus» (51.B./1B.3.2)

1. Hesm auCUMIUIMHBI — TIOJIY4YEHHE CTYAEHTAaMU 3HAHUH O CYIIECTBYIOLIUX
UHTETPUPOBAHHBIX  Cpelax  pa3pabOTKM  NpPOrpaMMHBIX  NPUIOKEHUM U HABBIKOB
CaMOCTOSITENIbHON Pa3pabOoTKU MPOrpaMMHBIX IPOAYKTOB C MCIIOJIb30BaHUEM 3TUX CPEl.

2. B pe3yabTraTe nu3ydyeHus JUCHUILIMHBI 0aKaJIaABP 10JIKEH:

— CHOCOOHOCTBIO UCIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIIUIUIMH B
npoecCHOHANBHOM  AEATeTbHOCTH, MPUMEHSITh METOJbl MaTeMaTUYecKOoro aHajiu3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M SKCIepUMeHTanbHOoro uccieaoBanus (OITK-2);

oBJIaeTh ciaeayrmumMu npogpeccuoHanbHbiMu (IIK) komnereHuusivum:

— CIIOCOOHOCTBIO  HUCMOJB30BaTh COBPEMEHHbIE HH(GOPMAIMOHHBIE TEXHOJOTHUH,
MPOBOAUTH 00pabOTKy MH(OPMALIMK C HCIIONB30BAHUEM MPUKIAHBIX MPOTrpaMM U 6a3 JaHHBIX
JUISL pacueTa TEXHOJOTHYECKUX MapaMeTpoB 00OPYAOBAHHUS W MOHHMTOPHUHIA MPUPOAHBIX CpEll
(IIK-3);

— CIIOCOOHOCTBIO TMPUMEHSATH COBPEMEHHBIE METOJbl HCCIEAOBAHUS TEXHOJOTHYECKHX
MPOLECCOB U MPUPOAHBIX Cpell, HCIOJNb30BaTh KOMIBIOTEPHBIE CPEACTBA B HAYYHO-
uccienoBareabckoi padore (ITK-14);

3namy:

— OCHOBHBIE€ JTalbl 3BOJIIOIMH S3bIKOB IMPOTPAMMHUPOBAHUS, TEHICHIIMUA Pa3BUTH
COBPEMEHHBIX A3BIKOB U CPEJ IPOrPAMMHUPOBAHHS;

— IIpaBWiIa TOCTPOEHUs OJIOK-CXEM aJTOPUTMOB B COOTBETCTBHU C JICUCTBYIOIIMMH
CTaHJapTaMH U HOPMAaTUBHO-METOIUYECKUMU JTOKYMEHTAMH,

— 9TaIlbl )KU3HEHHOTO IMKJIa TPOrPaMMHOTO 00eCTIeUeHus;

Ymems:

— MPOEKTUPOBATH TpadudecKkrii HHTepQEiic MoIb30BaTENs TPOrPAMMHOTO MPUITOKECHHUS,

— ONITUMHU3HUPOBATh MPOTPAaMMHBIM  KOJ ¢ 1enblo  d()PEeKTUBHON  OpraHu3aIuu
MIPOTPaMMBI;

Brnaoemw.:

— OCHOBHBIMH TIpOIeAypamMu, (QYHKIUSIMHA U OINEPATOpPAMU SI3bIKA MPOTPAMMHUPOBAHHUS
WHTETPUPOBAHHOM Cpeibl pa3pabOTKU MPHUII0KEHUH;

— HaBBIKAMH PpEIICHHs] TPUKIAIHBIX 3a7ad MPOrPaMMHUPOBAHUSI C HCIOIH30BAHHEM
MHTETPUPOBAHHBIX CpeJ] pa3pabOTKU MPHUIIOKEHUH.

3. Kparkoe coaep:xanue JTUCUMIIIIMHbI:
Henu u 3agaum kypca. Ctpykrypa. OCHOBHBIE MOHSTHUS U ONIPEACIEHUS.

Moayasb 1. O6uiue cBeleHUs1 0 sI3bIKAX U Cpeaax NporpaMMHUPOBAHNs U pa3padoTke
MPOrpaMMHBIX NPHJIOKEHHH.

JBOJIIOLNS A3BIKOB U CPe/l MPOrpaMMHPOBaHus. MalIMHHBINA S3bIK, SA3bIKHM HU3KOTO U
BBICOKOTO ypoBHei. COBpEeMEHHbIE S3BIKM U CPEJbl IPOrPAMMHUPOBAHUS: S3BIKU AJIsI OBICTPOI
pa3paboTKH MPUTIOKEHUH, S3BIKH U CPEJIbI CIICIIUATBHOTO HA3HAYCHHUS.

AJITOpUTMU3AIUS TpPorpaMM u mnpouenyp. I[lpuHIUNBEl pa3paboTKH aarOpUTMOB



nporpamMm W nporenyp. IlpaBwima odopmieHHsT OJIOK-CXEM aJrOpUTMOB Ha OCHOBE
JNENCTBYIONINX CTAHJAPTOB M HOPMATUBHO-METOUYECKHUX JOKYMEHTOB.

JTanbl KU3HEHHOT0 IUKJIA TNPOrpaMMHOro oodecmedenusi. [lukiel paszpaboTku,
COMPOBOXKACHHUSI H OOHOBICHHUS TPOTPAMMHOTO OOECIICUCHHS: JTambl, NPOOJIEMBbI U
MIPOTUBOPEUMS MEKIY Pa3pabOTUNKOM U MOJIH30BATENIEM IPOTPAMMHOTO 00ECTICUCHMS.

IIpoexkTupoBanusi wuHTepdeiica mouab3oBateas. I[lorsaTus rpaduueckoro u
JPY>KECTBEHHOTO T0JIb30BaTet0 MHTEepdeiica. OCHOBHBIE 3eMeHThl MHTepdeiica. CTaHaapThl
uHTepdeiica Windows-npuiokeHui.

OnTuMu3anusi NPOrpaMMHOro Koaa. OCHOBHBIC HAaINpaBICHHUS ONTHMHU3ALUU
nporpaMMHOTo koaa. [TpoGsieMbl ckOpocTH paboThl MPOTPaMMBbl, KOMITAKTHOCTH MTPOTPAMMHOTO
Kofa, (YHKIMOHANLHOCTH W  ynoOcTBa st moib3oBatens. CrmocoObl  JOCTHIKEHUS
ONTUMATBFHOCTH IPOrPAMMHOTO KOJIa.

Moayasb 2. UHTerpupoBanHas cpeia pa3padoTKu NPHI0KEHH .

OcHOBHbIe HMHCTPYMeHTHI pa3padoruyuka. [lanmutpa komnoneHTtoB. WHcnekTop
00bekToB. [IpoekTupoBumk hopmel. Pegaktop mporpaMMHOTo KoJia.

OcHOBHbIe KOMIOHEHTBbI. OCHOBHBIE BH3yaJIbHbIE KOMIIOHEHTBI, MX CBOHCTBAa M
MeTOABL: (HOPMBI, TTAHEH, PA3/ICIUTENH, TTOAMKUCH, TIOJISI PEAAaKTUPOBaHUs (BBOJAA), TEKCTOBBIC
TOJIs, BBIMAJAIONINE CIHUCKH, OMIMM W TPYIIbBI ONIUNA, KHOMKH, TaOnuibl. KOMIIOHEHT st
MPEJICTABICHUS JTaHHBIX B TpadudeckoM Buae. KOMIOHEHTHI i paboThl ¢ MPHIOKEHUEM U
sKpaHoM. HeBu3yanbHbIE THATIOTOBBIE KOMITOHEHTHI.

S3bik mporpamMmmupoBaHuMs cpeabl. OnucaHue NEPEeMEHHBIX, MACCHUBOB, 3alUCeH,
MHOKECTB, KOHCTAHT, METOK. ba3oBble TuIlbI MepeMeHHbIX. (OObsBIEHHE HOBBIX THUIIOB
nepeMeHHbIX. [106anpHbIe U TOKanbHbIE TepeMeHHble. [Iponenypsl u GpyHkunU, onpeenseMole
nonb3oBareneM. CozgaHue HOBBIX MOJAyJe mpouenyp U GyHKiuil. Oneparopbl U KOMaHJbI
yIOpaBlIeHUS XOJOM BBINIOJIHEHUs Tporpammel. Ilpomeaypsl u (yHKIMH a1 paboThl ¢
MacCHMBaMH U TEKCTOBBIMHU (paitmamu. MaTtemaTudeckue npoueaypsl u QyHkiuu. Onepanuu co
cTpokamu. B3anmubie mpeobpa3oBaHus CTPOK U uncen. Mcnonb3oBanue qUaoroBbIX (YHKIIHMA.

Mopayab 3. PenieHne NpuKJIaJAHbIX 3a/1a4 IPOTPAMMHPOBAHMS.

Pemenne 3a1a4 Ha 3aKpenieHHe HABBIKOB Pa0dOTHI ¢ OCHOBHBIMH KOMIIOHECHTAMH.
3amaun Ha TMpOEKTUpoBaHME UHTepdeiica. I3ydeHune CBOHCTB M METOAOB pPabOTHl C
KOMIIOHEHTaMH.

Pemenne 3a1a4 Ha 3aKpenieHHe HABBIKOB Pa0dOTHI ¢ OCHOBHBIMH NpPOLEIYPAMH H
¢pynknusamu. 3amaun, TpeOyrolue B3aUMHOTO MPeoOpa3OBaHHUS CTPOKOBBIX W YHUCIOBBIX
nepeMeHHbIX. PaboTta co cTaTHuecCKUMHU U IMHAMUYECKUMU MacCUBaMH.

Pemenne 3ana4 Ha 3aKpensieHre HAaBbIKOB PadoThl ¢ paiinamu. Ytenne nHGpopmau
u3 (aiina u 3anuck B aiin. CoxpaHeHue U 3arpy3Ka UCXOAHBIX JaHHBIX B MPUIOKEHHSIX.

Pemtenue BbIYMCIUTENBHBIX 3a4a4. 3aqaud, TpeOYIOIIHME BBHIMOJIHEHUS MaTPUYHBIX
ornepauuii. BpluMcaUTENbHBIE TPOLEAYPHl M (QYHKIUH, ONpEAeNsieMble I0JIb30BATEIIEM.
[IpencraBieHue pe3ynbTaTOB BEIYUCICHHH B (hopMe TabIuULL, JUarpaMM U rpauKoB.

4. O0beM yueOHO JUCUMIIJIMHBI

B 3aueTHBIX B akagem.
Bunpr yue6HOM paboTh eIUHUIIAX gacax




OO01masi Tpy/10eMKOCTh JHCHHMIIJIMHBI 10 YYeOHOMY IJIaHY 3 108
AyAUTOpPHBbIE 3aHATHS: 1,3 48
Jlexuuu (Jlek) 0,4 16
JlaGopaTtopHsbie paboTsI (JIP) 0,9 32
CamocrosiTesibHas padora (CP): 1,7 60
CamMocTosATeIbHOE H3YUYCHHE PA3/ICTIOB JUCIIUILUIMHBI 1,7 60
Bua koHTpoOJIA: 3a4eT / IK3aMeH - 3auer

AHHOTauA padoyeil mporpamMmal JucHUNIMHbI «AHGOpMalnOHHbIE CHCTEMBI
XpaHeHusi u 00padoTku 1aHHbIxX» (b1.B./[B.4.1)

1. HeJII/I AUCHUIIJIMHBI — 00ecrneyuThb IMNOJIY4YCHHUEC CTYyACHTAMU 3HaHUH O CIIocobax
HaxXOXJICHU, 06pa6OTKI/I U XpaHCHHA JaHHbIX; OCHOBAaX IIPOCKTUPOBAHHA COBPCMCHHBIX
I/IH(l)OpMaLII/IOHHI)IX N MHTCIUICKTYAJIbHBIX CUCTEM H HMX HMCIIOJIB30BAaHUSA B Pa3JIMYHBIX o0macTIx
MMPOMBIIIJICHHOCTH.

2. B pe3ynbrare u3yueHus: AMCUUILINHBI OaKanaBp JOKEH:

oBJaJeTh ciaeayrommumMu odmenpopeccnonaabubiMu (OIIK) komnereHuusamn:

— CHocOOHOCTBIO pemaTh CTaHAAPTHBIC 3a1aud MPO(ECCHOHATBFHOU JEsTeIbHOCTH Ha
OCHOBE MH(OPMAITMOHHOW U OMOIHOTrpaduecKoi KyIbTyphl C IPUMEHEHUEM HH(POPMAIMOHHO-
KOMMYHHKAIIIOHHBIX TEXHOJOTMA W C Yy4eTOM OCHOBHBIX TpeOoBaHUN WHGOPMAIMOHHOM
6e3omacHoctr (OITK-1);

oBJaeTh ciaeayromuMu npogeccnonanbubiMi (IIK) komnerenuusiMn:

— CHOCOOHOCTBIO  HCIOJNB30BAaTh COBPEMEHHBIE HMH(OPMAIIMOHHBIE TEXHOJOTHH,
MPOBOAUTH 00pabOTKy MH(OPMAIIMK C HCTIONH30BAHUEM MPHUKIATHBIX MPOTpaMM U 6a3 TaHHBIX
JUISL pacueTa TEXHOJOTHYECKUX MapaMeTpoB 00OPYAOBAHHUS W MOHHMTOPHUHTA MPUPOAHBIX CpEll
(TIK-3);

— TOTOBHOCTBIO HM3Yy4aTh HAYYHO-TEXHHUYECKYIO HMH(OpMAIMIO, aHAIM3HPOBATH
OTEYECTBEHHBIH U 3apyOEKHBII OMBIT 10 TeMaTuke uccienoBanuii (ITK-13);

— CHOCOOHOCTBIO MPHUMEHSTh COBPEMEHHBIE METOABI MCCIETOBAHHS TEXHOJIOTHYECKHX
IPOIECCOB M TPUPOIHBIX CpEN, HCIOJIh30BaTh KOMIBIOTEPHBIE CPEICTBA B HAy4YHO-
uccienosareabckoit pabore (ITK-14);

3namo:

— OCHOBHBIE CITOCOOBI HAX0XK/ICHHUS, 00PaOOTKU M XPAHEHUS JTaHHBIX;

— OCHOBHBIE OCOOEHHOCTH CO3/1aHusI HH(GOPMAIIMOHHBIX MPUIIOKEHUH;

— OCHOBBI HpoeKTI/IpOBaHI/ISI COBpeMeHHBIX I/IH(i)OpMaHI/IOHHBIX n I/IHTeHHeKTyaJ'IBHBIX
CHCTEM;

— OCHOBHBIC COBpeMeHHBIe ITAKCThI HpI/IKJ'IaHHI)IX nporpaMM JJISL HpOMBIIH.]'IeHHOFO
MPOSKTUPOBAHUS XUMHUKO-TEXHOJIOTUYECKUX, (hapMmarieBTHUECKHX, HedTenepepadaThIBAIOIIINX
MIPOU3BO/ICTB;



— OCHOBHBIE CIIOCOOBI PEIICHHs TUTIOBBIX NMPHUKIIATHBIX 33]a4 XUMHKO-TEXHOJIIOTHUECKHX,
bapmarieBTHYECKHX, HeTEepepadaTHIBAIOIINX TPOU3BOJICTB C UCTIOIH30BAHUEM COBPEMEHHBIX
UH(POPMALIMOHHBIX CHCTEM XPaHEHHs U 00pabOTKU JaHHBIX.

Ymemos:

— MPaBWJILHO OCYIIECTBJISTh BBIOOP HamOOJee MOAXOJAIIEro crnocoda HaXOXKICHHS,
00pabOTKH M XpaHEHUS JTaHHBIX;

—co3n1aBath MH(MOPMAIMOHHBIE TPUIOKECHUS JUIA  PEIICHHS  MaTeMaTHYECKUX,
TEXHOJIOTUIECKUX U UCCIIEIOBATEIbCKIX 3a/1a4;

—paboTaTh B KauyecTBE MOJB30BATENsl MEPCOHAIBHOTO KOMIIBIOTEpA, pellasi THIIOBbIC
NPUKJIAIHBIE 3a7auu XMUMHUKO-TEXHOJIOTHYECKHX, (bapMareBTUYECKHX,
HedTenepepadaTHIBAIOIINX MPOU3BOACTB C UCIOJIH30BAHUEM COBPEMEHHBIX HMH()OPMAIMOHHBIX
CHCTEM XpaHEHUs 1 00pabOTKH JaHHBIX.

Bnaoemy:

— OCHOBHBIMHU CITOCOOAMH HAaXOXKIACHHS, 00paOOTKU U XpaHEHUS TaHHBIX;

— CTaHJAPTHBIMHU MaKeTaMu TMPUKIAAHBIX MPOrpaMM JUIsl pEIleHUsT MaTeMaTU4YecKuX,
TUTOBBIX ~ TEXHOJIOTMYECKUX M  HCCIEAOBATEIIbCKUX  337a4  XUMHUKO-TEXHOJIOTHYECKHUX,
dapmaneBTUUECKHX, He(pTenepepadbaThIBAOIINX MPOU3BO/ICTB;

— OCHOBaMH IPOCKTUPOBAHUS COBPEMEHHBIX HH(OPMAIIMOHHBIX ¥ HHTEUICKTYaIbHBIX
CHCTEM.

3. Kpatkoe conep:kaHue THCIHHIINHBI:
BBenenue.
Henn u 3amaum kypca. BBemenue B mpenMeTHyro o0macte. OCHOBHBIE MOHSTHS,
ONIPEAEIEHUS, TEPMHUHOJIOTHUSL.

Mopayas 1. CucreMaTu3anms JaHHBIX, CIIOCOObI XPAHEHUS JaHHBIX.

Hcropust ¥ TeHAEHIUH Pa3BUTHA M NPUMeHEeHUs] MHGOPMALMOHHBIX TEXHOJIOTHH B
obsactu xumuu, GapmaneBTHUyeckux M O0mo mpoueccoB. OO030p COBpPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJIOTUH XpaHeHHs U 00pabOTKH MH(POpPMALMU, UCTOPUU HX CO3aHHUS,
OpUMEHEHHs B 00JacTh XMMUH, XUMHUYECKOW, (hapMaleBTUUEeCKOM M OHOTEXHOJOTHH.
Baxueiimme TexHOJIOrMYECKUe peleHust B 001acTu MH(POPMaMOHHBIX TexHosoruil. ITpumepst
BHE/IPEHUS pa3IMYHBIX HMH(OPMAIIMOHHBIX TEXHOJIOTHH. DKoHOMHuUeckuil 3ddekr. Perenue
3a/1a4 yIpaBJIEHUs! KaYECTBOM C TIOMOIIIbI0 HH(POPMAIIMOHHBIX TEXHOJIOTUM.

Cucremarusanus HHTEJIEKTYabHBIX CHCTEM. CucremHbIN aHanu3
uHTesekTyanpHeix cucteM (MC), ux cocraBistonmx: 0a3bl JaHHBIX, IKCHEPTHBIE CUCTEMBI,
pacueTHble aaropuT™Mbl. TexHomoruu npoektupoBanus 0a3 naHHbIX. [Ipumepst UC, HanenenHbie
Ha pasHble 3a/a4d: MOJIENIMPOBaHUE (PU3MKO-XMMHUYECKUX IpoueccoB U sBieHuid (ASPEN
PLUS), monenupoBanne otaensHbix anmapatoB (DRYINF), monenupoBanre TeXHOIOTHYECKHIX
cxeMm (ASPEN, ChemCad).

b/l u wuHpopManuoHHbIe cHcTeMbl. bJ[ — Kak KOMIIBIOTEpPHBIE XpaHHUIIUIIA
uHpopmanuu. PaccmMoTpeHue TPUHLMIIOB U NPUMEPOB TOCTPOEHUs 0a3  JIaHHBIX:
uepapxuueckue, CeTeBble, peNsiMOHHbIe. Tabiulbl, CyIHOCTH, B3auMOCBs3U. KomnbioTepHbie
cpensl g nocrpoenuss bJI. OcobenHocTn kaprorpadguueckux, TeKCTOBbIX BbJ/l. Anroputrmbl
noucka B HuUX uHpopmaruu. [Ipumepsr b/ mins moucka napopManuu B 001aCTH XUMUIECKOU



texnosioruu (Science Direct, Dechema, b/l BUHUTH u npyrue).

Mopnyas 2. Metoasl 00padoTku naHHbIX. IlporpammHuoe obecnieuenue.

MeToabl HHTENIEKTYAJbLHOr0 aHaju3a AaHHbIX. CTPyKTypa HHTEUIEKTYaJIbHOTO
anamsa naHHbix (MAJl, B anrmumiickoit tepmumuonorum Data Mining). MAJ] kak mporiecc
AQHAJIUTHUYECKOTO0 HUCCIIE0BaHMUs OOJBIIMX MAacCHUBOB HH(POPMALUU C LEJNbI0 BbIIBIECHUS
OIpE/ICIEHHBIX 3aKOHOMEPHOCTEH M CHUCTEMAaTHUYECKUX B3aMMOCBSA3€H MEXIY MEepeMEHHBIMHU,
KOTOpPbIE 3aT€M MOXKHO NPHUMEHUTh K HOBBIM COBOKYITHOCTSIM JaHHbIX. ABTOMAaTH3MpPOBAHHAs
00paboTka 1 0000ITICHNE HAKOTUICHHBIX CBEJICHUM, IPEBpAIllEHNE UX B HHGOPMAIIUIO U 3HAHUSI.
OO6mas uH(pOpManUs MO OCHOBHBIM KOMIIBIOTEPHBIM MeETOJaM O0paboOTKM HH(POpPMALUU:
nakeTHble, Tpan3akiuu, UAJ[. O6mas uHpopManus Mo OCHOBHBIM MaTEMaTHUYECKHM METOJIaM
00pabOTKM MacCHBOB JIaHHBIX: CHCTEMbI PACCYXJIEHHUS Ha OCHOBE AHAJIOTUYHBIX CIIy4acs;
QITOPUTMBI BHIYMCIICHUS OLIEHOK; HEYEeTKAast JIOTUKA; HEMPOHHBIE CETH; aJTOPUTMBI OIIPEICIICHUS
accolMaluii M TOCJEOBaTEIbHOCTEH; aHalIW3 C W30MpaTeNbHBbIM JIEHCTBUEM; JIOTHMUYECKas
perpeccusi; 1epeBbs PELICHUH; 3BOIIOLMOHHOE IPOrPaMMUPOBAHUE; TEHETUYECKUE allTOPUTMBI;
BU3YyaJIU3alsl JaHHBIX. XapaKTepUCTHKa, 00I1acTh MPUMEHEHUs Kaxkaoro merona MA/JI.

Texnosornu co3ganuss uHGopMamuOHHBIX cucTeM. CALS-TexHONMOrUs  Kak
TEXHOJIOTUSI KOMITJIEKCHON KOMITBIOTEpU3aLUH c(hep MPOMBIIUIEHHOTO MPOu3BoAcTBa. [loHsTHE
JKU3HEHHOTO IMKia mpom3BoacTtBa win wm3aenwii. CALS kak «Computer Acquisition and
Lifecycle Support — KOMIBIOTEpHOE CONPOBOXKICHUE M MOJJICPIKKA >KU3HCHHOTO IMKIIA
17631 () 11508 [IpoekTHas, TEXHOJIOTUYECKas, MIPOU3BOICTBEHHAS, MapKETUHTOBas,
9KCIUTyaTallMOHHAs JIOKyMEHTalus. XpaHeHue, oOpaOoTka M 1nepepada HHPOpPMaLUU B
KomInbloTepHbIX cpenax CALS-cucreMm, onepaTUBHBINA AOCTYI K JaHHBIM B HY)KHOE BpeMs U B
HYXHOM Mecte. [IpuMepsl UCTI0JIb30BaHMS.

CASE (Computer Aided Software Engineering) — TeXHOJOTHsS CO3JaHUSA |
COIIPOBOXKIEHNU MH(POpMaLMOHHBIX cucteM. Ilporpammuo-texnonoruueckue CASE-cpenctsa
JUIsL aBTOMATU3allUM MPOEKTUPOBaHUs U pa3padboTku uHGopmanroHHbix cucteM. Cocra CASE-
CPEICTB: aHAINU3 U (OPMYIUPOBKA TpeOOBAaHUMN, MPOEKTUPOBAaHNE 0a3 JAHHBIX U MPHUIIOKEHUH,
reHepanusi Koja, TEeCTHUpOBaHME, OOeclieuyeHHe KayecTBa, YIpaBlIeHHE KOHQUrypauued u
npoexktoM. CASE-cucrema. [Ipumeps! HCIOIb30BaHUS.

CoBpeMeHHbI MHGPOPMAITMOHHBIH MOAX0 K KOHTPOJIIO M 00eCleYeHNI0 KayecTBa.
WNudopmannonHas miatdopma Juist 06ecriedeHus: KauecTBa NPOIyKIMH: OT KOHTPOJIS MTPOLECCOB
B OTJENbHOM ammapare J0 peUIeHUs JIOTUCTUYECKHX 3aJad MNpeanpustus. JlOKyMeHTHI,
HaresnieHHble Ha oOecrieuenue kadectBa: ['OCT, ISO-9001, GMP-crangapt (aHrmuiickas
abOpeBHaTypa coxpaHseTcs B pycckoM si3bike «good manufacturing practice»), PAT («process
analytical technology») wununmatusel. Wepapxus ympasinenus. CyliecTBYIOIIME IaKEThI
NPUKJIATHBIX TIPOTPaMM JUTsl KOHTPOJIS M 00eCTieueHHs KauecTBa.

JlabopaTopuble uH(poOpManMOHHBbIe cHcTeMbl. JlabopaTopHO-MHpOPMAIIOHHbIE
CHCTEMBl WJIM CHCTEMaMHM yIpaBieHus jaboparopHoil unpopmanueir LIMS-cuctemsr. LIMS-
cucrembl (Laboratory Information Management System) 18 XpaHeHus, 00pabOTKU
UHOPMALIMU aHATTUTUYECKOT0 000py/IOBaHUS U OIIEHKA KaueCTBa XUMHUYECKUX, OMOIOTHYECKUX
U (dapManeBTHUECKUX cpelacTB. I[lmaH-mozaens aHanuTH4yeckod maboparopun. OCHOBHBIE
INPUHLIMIBI, aIrOpuTMbl U cocTaBHble 4yacTd LIMS cucrem. [lpunnunel cOopa, ananmusa,
COPTHPOBKH WH(OPMAIMH TOCTYMAIOMIEH C Pa3IMYHBIX aHATUTHYECKUX MTPUOOPOB U YCTAHOBOK.

TexHosoruss co3gaHusi BUPTYaJbHBIX Jabopatopuii. Buprtyanehbeie naGoparopuu
(BJI). Hemu cozmanmsi BJI. Tlporpammasie mponykTel misi co3ganusi BJI. CymectBytomue



TEXHUYECKUE TPUEMbl M KOMITbIOTEpHBIe TexHosioruu. Lab VIEW kak oamH u3 mpumepoB
KOMMEpPUYECKOTO TmporpamMmHoro obOecneuenus. Lab VIEW — rpaduueckas cucrema
POrPaMMHUPOBAHUS HA YPOBHE (PYHKIIMOHAIBHBIX OJIOK-TUArpamMmM.

Mopayas 3. Ilpumepsbl XpaHeHusi M 00padOTKHM JaHHBIX UIA XHMHUYECKHX,
HedTenepepadaTbIBaOMIUX U (papMaleBTHYECKHUX NPeANPUsiTHIA.

Tunsl aBTOMAaTH3MPOBAHHBIX cucTeM st npexnpusaruii. ERP (Enterprise-Resource
Planning — miaHupoBaHue pecypcoB MPEINPHATHS) — KOMIIBIOTEPHBIC CHCTEMbI YHPABIICHUS
OpENpUATHEM. AJTOPUTMBI U METObl MHTErpallid BCEX OTIENOB M (YHKIMHA KOMIIAHMM B
eauHylo KoMibloTepHyto cucreMmy. bJ[ B ERP. OcoOeHHOCTH cO31aHMS €IMHOTO XpaHWIMILA
JTAaHHBIX.

HNudopmanuoHHble cHCTeMbl JJs yINpaBjeHUst M KOHTpoas kayectBa. SCADA
(Supervisory Control And Data Acquisition System) - cuctema cOopa TaHHBIX U ONCPATHBHOIO
JMCIIETYEPCKOrO yIpaBlIeHUs,, (YHKIHMOHUPYIOIIEE B COCTaBE aBTOMATU3MPOBAHHBIX CHCTEM
ynpaBieHus: KOHKpeTHoro oObekTa. DyHkuun SCADA-cuctem: cOop JaHHBIX O
KOHTPOJIUPYEMOM TEXHOJIOTMUECKOM IIPOLECCE; YIPABJICHUE TEXHOJOTMYECKHM IPOLIECCOM.
Anroputmsl peanuzanuu 3tux Gynkuuii. O63o0p cymectyromux SCADA-cuctem. [Ipumepsr.

PAT (process analytical technology) — TexHonorus KOHTPOJIEI W MOHHTOpPHHTA
(dapmaneBTHUUECKUX HpeanpusaTuii. KOHTpoJb OTAENBHBIX MPOLIECCOB, MOHUTOPHUHI CbIPbS,
nosypaOpukaToB, TOTOBOW NPOAYKLIMH, KOHTPOJb XpaHEHUs Ha ckiajgax. Jlorucruueckue
omnepauuu. ANroput™Mbl  noctpoeHuss  komnbiloTepHbiX  PAT-cucrem. Ilpumepsr  ux
UCII0JIb30BaHUS.

IIporpaMMHBbIe nMaKeThl VI NPOCKTHPOBAHMA XHMHKO-TEXHOJOTHYECKHX CHCTEM
(ASPEN). ITaketst ASPEN kak npumep KOMMEPYECKUX MAKETOB JIS POSKTHPOBAHMS X HMUKO-
TEXHOJIOTUYECKUX, (apMalleBTUUECKUX, HedTrenepepadaTbiBatolux Mpou3BoacTB. Cocras
naketoB ASPEN. BJI, cmocoObl 00paGoTku u XpaHeHus uHpopmanuu. IIpoextupoBanue
texHojornueckux cxem. HYSYS — xak omun u3 mnakeroB ASPEN. Ilpumepsr 3amau
MOJIETMPOBAHUS U MPOEKTUPOBAHUS XUMUKO-TEXHOJIOTUYECKUX MPOLIECCOB U CXEM.

Hcnonv3oBanue IT nus papmaneBTnyecknx 3agad. [Ilpumenenne nHpopMaumoHHbBIX
TEXHOJOTHIl B peHIeHHH TakKuX 3aJad Kak: pa3paboTKa HOBBIX JIEKAPCTBEHHBIX (QOpM;
YMEHBILIEHUE BPEMEHH BHEIPEHMsI MHHOBALMIl B MPOM3BOJICTBO; aBTOMAaTH3alMsl KOHTPOJ 3a
000pyIOBaHUEM M YCKOPEHHUE Mpoliecca MPOEKTUPOBAHUS MPOU3BOICTB; KOHTPOJIb KayecTBa U
MUHMMH3aLUs Opaka. [IpakTuueckue mpuMepsl MPUMEHEHHsI Ha OT€YECTBEHHBIX U 3apyOeKHBIX
(bapMalieBTUYECKIX TPEATNPUATHSIX.

3aki0ueHnne
[lepcriekTBBI pa3BUTHS HHHOPMAIITMOHHBIX CUCTEM U 00paOOTKU JaHHBIX.

4. O0beM y4eOHOH JUCHUIIMHBI

B 3aueTHEBIX B akanem.

Bunsl yueOHoI paboThI eIMHUIIaxX Jacax
O0mas TpyA0eMKOCTb JUCIUILIHHBI 110 Y4eOHOMY IVIaHy 5 180
AyIUTOPHBIE 3aHITHSI: 1,8 64

Jlexruu (JIek) 0,45 16




[Tpaktuueckue 3austus (I13) 0,45 16
JIaboparopusie paboTs (JIP) 0,9 32
CamocrositesbHas padora (CP): 2,2 80
CamocrosiTenbHOE U3YUYCHHE PA3/IeTIOB JUCIIUILIMHBI 2,2 80
Buj koHTpoOJs: 3a4eT / IK3aMeH 1 36
JK3aMeH

AHHOTanuA padoyeil MpOorpaMmbl IUCHUIIMHBI «OCHOBBI HH()OPMAIMOHHBIX H
UHTepHeT-TexHoJorui» (b1.B./1B.4.2)

1. Hesn (ucUUNIMHBI — U3yYEHUE CTYJECHTAMH COBPEMEHHBIX MOAX0/I0B K TOCTPOCHUIO
uHpopmannoHuslx cucreM (MC) mmumpokoro npoduis ¢ HCIOIb30BAaHUEM CYLIECTBYIOIIUX
nH(popManMoOHHBIX U UHTEpHET-TexHoorui (MT).

2. B pe3yabTare u3y4eHusi AUCHUUILINHBI 0aKAIABP J0JIKEH:

oBJaJeTh ciaeayrommumu odmenpopeccnonanbubiMu (OIIK) komnereHuusamn:

— CIIOCOOHOCTBIO pelIaTh CTaHJAPTHBIE 3a7aud MPOQECcCCUOHAIBHON AEesTeNbHOCTH Ha
OCHOBe MH(OpPMAIMOHHON 1 OubIHOorpaduyecKoi KyabTyphl C IPUMEHEHHEM HH(OPMAIIMOHHO-
KOMMYHHKAIIIOHHBIX TEXHOJOTHM M C Y4e€TOM OCHOBHBIX TpeOOoBaHUN WH(MOPMALMOHHON
6e3omacHoctu (OITK-1);

oBJIaleTh cjeayrmmumMu npogpeccuoHanbHbIMU (IIK) komnereHuusiMu:

— CIIOCOOHOCTBIO  HUCMOJBb30BaTh COBpPEMEHHbIE WH(GOPMAIMOHHBIE TEXHOJOTHH,
MPOBOANTH 00pabOTKY MH(OPMAIIMK C HCTIONB30BAHUEM MPHUKIATHBIX MPOTpamMM U 0a3 JaHHBIX
JUISL pacueTa TEXHOJOTUYECKUX TMapameTpoB OOOPYIOBAaHMUS U MOHMTOPHHTA MPUPOIHBIX CPE
(IIK-3);

— TOTOBHOCTBIO HM3Yy4aTh HAYYHO-TEXHHYECKYI0 HWH(OpMAIMIO, aHaTU3UPOBATH
OTEUECTBEHHBIH U 3apyOeKHBII OMBIT 10 TeMaTuke uccnenoanuii (IK-13);

— CIIOCOOHOCTBIO TPUMEHATH COBPEMEHHBIE METOJbI HCCIEAOBAHUS TEXHOIOTUYECKHX
MpOLIECCOB W NPHUPOAHBIX Cpel, MCHOJIb30BaTh KOMIIBIOTEPHBIE CpPEJICTBA B HAy4HO-
uccienosareabekoit pabore (ITK-14);

3namo:

— OCHOBHBIE TIOHSATUS, Ha3HAYE€HHWE U MECTO, 3aHUMaeMoe MH(POPMAIOHHBIMU
TEXHOJIOTHSIMU B COBPEMEHHOM OOIIIECTBE;

— 11eJIM, METO/bl U NPHUHLHUIIBI TOCTPOCHUSI COBPEMEHHBIX MH(OPMAIMOHHBIX CHCTEM C
UCIIOJIb30BAHUEM HUHTEPHET-TEXHOJIOTUH;

— IpeUMyILeCTBAa M pPe3yibTaThl, KOTOpble MaéT MpHUMEHEHHEe WH(POPMAIMOHHBIX
TEXHOJIOTUH B yueOHON, HAayYHOH, WH)XEHEPHOM, X035HCTBEHHON, MPOU3BOJCTBEHHON M MPOYUX
001aCTAX NeSITEeIbHOCTH YETI0BEKa;

Ymemos:
— 3¢ (dEeKTUBHO MCIOJIb30BaTh TI00ambHYI0 ceTh MHTepHET nisi 6e30macHOro MOMCKa U
nyOIMKanuu UHGOpMaIIH;



— OCYILECTBJISATH MOMCK W BBIOOP ONTUMAJIBHOTO MPOTPAMMHOIO M  amnmapaTHOTo
obecrnieueHus, JOCTYIMHBIX HHPOPMAIIMOHHBIX CUCTEM U TEXHOJIOTH;

Bnaoemuw:
— HaBbIKAaMH MIPUMEHEHHS COBPEMEHHBIX MH()OPMAIIMOHHBIX U MHTEPHET-TEXHOJIOTHIA Ha
MpaKTHKE.

3. KpaTkoe coaep:kaHue JUCHHUILINHBI:
Kparkuii ncropuueckuii ouepk pa3BUTHS HHPOPMAIMOHHBIX TeXHOJIOTHH. OCHOBHBIC
[EJIH U 33]]a91 Kypca, COCTaB Kypca, MH()OPMAIIMOHHBIC UCTOYHUKH.

Moayas 1. HNudopmManuoHHBbIe CHCTEMbI: KJIacCM(pUKaNusA, LeJd CO3AaHMS,
(pyHKUIHH, apXUTEKTYypa
OcHoBHbIE  MOHATHA, KjIaccuPUKanus, (GYHKOMH HW  HeJd  CO3AaHUSA

HHpOPpMANMOHHBIX cucTeM. [lonsaTus:  cOop, XpaHeHHe, TOUCK, 00pabOTKa, aHaIu3,
npeseHTauus uHpopmanuu. DyHKIUU: ympaBjieHue, oOecrneyeHne B3auMOACHCTBHS C
MOJIb30BaTENEM;

TpeGoBanus, npeabsiBjisieMble K HH(POPMALMOHHBIM CHCTEMaM — OTKPBITOCTD,

MOJ1yJIbBHOCTb, THOKOCTb, MacIITAOMPYyEMOCTh, JOCTYITHOCTh, HAJEKHOCTb, 3prOHOMUYHOCTb, U
T.IL.;

ApXxuTekTypa MH(QOPMALMOHHBIX CHCTeM — IIOHATHE, KiIacCU(UKAIMSA U KPUTEPUU
BbIOOpa apXWUTEKTypbl HHpOpMaIMOHHON cucteM. Cpenbl, B KOTOPBIX CYIIECTBYIOT
nH(}OPMaILIMOHHBIE TEXHOJIOTUU M CO3/IAI0TCS HH(POPMAIIMOHHBIE CUCTEMBI.

Mopnyas 2. AnnapaTtHas cpeaa HHGOPMAIHMOHHBIX CHCTEM

OcHOBHBbIE NMOHATHA U KjJIaccupUKALUs anNapaTHbIX CPeACTB, apXUTeKTypa ¢oH-
Heiimana mnocTpoeHusi BBIYMCJIAMTEIbHBIX cHCTeM. [IOHSATHS aKTHBHOTO W ITaCCHBHOTO
o0opyI0BaHus, cepBepa u pabodeil CTaHIIMK, MAaCIITA0bI alllapaTHBIX KOMILIEKCOB.

O030p TEeXHOJIOTMH COBPEMEHHBIX aNNapaTHBIX CPeacTB — COBPEMEHHBIE
IIPOLIECCOPBI, MHOTOINPOILIECCOPHbIE KOH(MUTrypaluy, CEerMEHTHPOBAaHME U KiacTepu3anus,
¢du3nyeckre XpaHwinila nHpopmaluu, nepudepuitnoe 060pynoBaHue, 1 T.1.

Mopnyas 3. IlporpammHas cpena MHGOPMANMOHHBIX CHCTEM M HH(OpPMaANMOHHBIE
TE€XHOJIOTUH

MHoroypoBHeBasi OpraHu3anusi NpOrpaMMHOM cpeabl —  Mukpokoa/BIOS,
OTEpA[MOHHbBIE CHUCTEMBI, CHCTEMHOE MPOTrpaMMHOE OOecredeHne, MPUKIAJHOE MPOrpaMMHOE
obecnieueHre. OyHKIIMOHANBHBIN COCTaB KaXA0I0 YPOBHS;

TexHosornu noucka u coopa nHGoOpMaUMU — UICTOYHUKH UHPOpMAIINK, Oa3bl JaHHBIX;

TexHoJsiornu o0padOTKH M XpaHeHUs] MH(POPMALMM — CUCTEMbI yIpaBlIeHUs OazaMu
JTAHHBIX, CIIEUATU3UPOBAHHOE IPOrPaMMHOE 00ECTIeUeHHE;

TexHosiornu npeseHTanuu UHGOPMALUM H OPraHM3alMH B3aMMOAEHCTBHUA C
noJb30BaTejieM — (popMaThl JaHHBIX, YETOBEKO-MAIIUHHBIE UHTEP(ENCHI.

Mopnyab 4. CeteBasi cpeia HH(POPMAIIMOHHBIX CHCTEM M HHTEPHET-TeXHOJI0T MU
IIpeumymecTBa M HEOCTATKH IJ100a/IbHOM ceTu UHTEepHeT;
TexHn4YecKHe acNeKThl OPraHu3anum ri1006ajabHoi cetn UHTepHer;



®dusnyeckas CTpyKTypa, TOMOJOTMYECKAs CTPYKTYpa, JOTHYECKAsi CTPYKTypa CETH;

WNuTepHeT kak cereBasi cpefa MH(GOPMAIMOHHBIX CUCTEM: MOHSITHE CEPBHCA, OCHOBHBIC
CEPBUCHI U aJIpecalus pecypcoB;

TexHOJIOrny NOAKIIIOYCHUS K TJI00aIbHOM CETH,

OcCHOBHbIE MHTEPHET-TEXHOJIOTUM:

TexHomoruu Tmoucka HMHPOPMAIIMM B CETH — ITIOMCKOBBIC MAIIMHBI, TEMaTUYECKHE
WHJIEKCHI, CIEIUAIU3UPOBAHHBIE PECYPCHI;

Texnomoruu nyOnukanuum U oOMeHa WH(OpManuend B CETH — MPOTOKOJIBI TEpenadu
(daiaoB, JCHEHTPATU30BaHHBIC CEeTH OOMeHa ¢aijilaMy, CHCTEMbI YIPaBICHUS KOHTEHTOM M
CUCTEMBI JIJI1 COBMECTHOM pabOTHI C TEKCTOM;

TexHoMOrMM KOMMYHHUKAIIUM MEXKIYy JIOABMH B CETH — OOMEH MTHOBEHHBIMU
COOOIIEHUSIMH, JIEKTPOHHAs 1TouTa, 010TH, popymsl, [P-Tenedonus, u T.11.;

Pacripennenénnplie riao0anbHbIC BEIYUCICHUS B CETH;

be3onacHocts B ceTu UHTEpHET — «CETEBOM ATUKET», MEPCOHAIbHBIE JaHHbIC, IOBEPUE
B cetu MHTEpHeET.

Moayas 5. ZKu3HeHHbIH HUKJI HHPOPMALMOHHBIX CHCTEM

Jdranbl ku3HeHHoro uukiaa MC — co3ganue (mpoekTupoBaHue, pa3paboTka,
TECTUPOBAaHUE), HKCIuTyaTtanus (pa3BEépThIBaHME, adanTaius, pabouuii pexuMm), IOIAEPKKa
(MonepHu3auus, 0OHOBJIEHNE) HHPOPMAILIMOHHBIX CUCTEM;

TexHomormu M TeXHHYECKHe CpeICcTBa MNOMJEP:KKH KU3HEHHOr0 NHKJa

HHPOPMANMOHHBIX CHCTEM — CpeIbl MPOCKTUPOBAHUSA U pa3pabOTKH IMPOrPaMMHOIO
obecreyeHus;
IMonsitne mpoekTa pa3padoTkn HHEPOPMAINUOHHOW CHCTEMBI — pPECypChl, pPOJIU

YYaCTHUKOB, YIIPABICHUE ITPOECKTOM;

HNudpopmManHoHHbIE CHCTEMBI VI 32124 XHMHUKO-TEXHOJOIMYeCKOro mnpoguiasa —
IpUMEpPbl aApXUTEKTYpbl HMH(DOPMAIIMOHHBIX CHCTEM IIOCTPOEHHBIX HAa OCHOBE HWHTEPHET-
TEXHOJIOTHH JJI pCHICHUA 3a1a4 XUMHUKO-TCXHOJIOT'MYCCKOT'O HpO(i)I/IJ'IfL

4. O0beM y4eOHOH JUCHUIIMHBI

B 3auetHbix | B akanmem.
Bunsl yueOHol paboThl eIMHHLIAX Jacax
OO0mas TpyA0eMKOCTb JUCIHUILIMHBI 110 Y4eOHOMY IIAHY 5 180
AyauTOpHBIE 3aHATHSA: 1,8 64
Jlextuu (JIek) 0,45 16
[Tpaktuyeckue 3anstus (I13) 0,45 16
JIaGopartopusbie padotsl (JIP) 0,9 32
CamocrosiTesibaas padora (CP): 2,2 80
CaMocTosATENbHOE U3YUYEHUE PA3AETIOB TUCIUIUIMHBI 2,2 80
Bun koHTpoas: 3auer / 3k3amMeH 1 36
IK3aMeH




AHHOTanuUs padoyeil NPOrpaMMbl JUCHUUILIMHBI KABTOMATH3HPOBAHHbIE CUCTEMbI
ynpaBJieHnsi XHMHKO-TeXHOJIOTHYeCKHMU nmponeccamu u cuctemamn» (b1.B.JIB.5.1)

1. Hesu AMCUHMIUIMHBI — O3HAKOMJICHHE OOYYAIOUIMXCS CO CTPYKTYpPOMl, OCHOBHBIMHU
CBOMCTBaMH u KHaCCI/I(bI/IKaL[I/Ief/'I CHUCTEM ABTOMAaTH4YCCKOI'O YIIpaBJICHUA XUMHUKO-
TEXHOJOTUYECKUMH IPOLIECCaMH, U3yUCHNE METOI0B aHAIN3a U CHHTE3a TAKHX CHCTEM.

2. B pe3yabTraTe nu3ydyeHus JUCHUILIMHBI 0aKaJIaABP 10JIKEH:

oBJIaleTh cieayrmumMu npogpeccuoHanbHbiMu (IIK) komnereHuusivum:

- CIIOCOOHOCTBIO OCYIIECTBIISITh TEXHOJOTUYECKUI MPOLECC B COOTBETCTBUU C
pEerJaMeHTOM M UCIOJIb30BaTh TEXHUYECKHE CPENICTBA JJIsi U3MEPEHHUs OCHOBHBIX MapaMETpPOB
TEXHOJIOTHYECKOT0 MPOoIiecca, CBOUCTB ChIpbs U npoaykimu (ITK-1);

- CIIOCOOHOCTBIO YYaCTBOBATh B COBEPIICHCTBOBAHUU TEXHOJIOTMUECKUX MPOIECCOB
C TIO3UIIMI SHEPTo- U pecypcocOepekeHusl, MUHUMU3AINH BO3ICHCTBUS HA OKPYKAIOIIYIO Cpelly
(IIK-2);

— CHOCOOHOCTBIO  HCHOJB30BAaTh  COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJOTHH,
MPOBOAUTH 00pabOTKY MH(OPMALIMK C HCIIONB30BAHUEM MPUKIAHBIX MPOTrpaMM U 0a3 JaHHBIX
JUISL pacueTa TEXHOJOTHYECKUX MapaMeTpoB 0OOPYAOBAHHUS U MOHHMTOPHUHIA MPUPOAHBIX CpEll
(IIK-3);

— TOTOBHOCTBIO HM3Yy4aTh HAYYHO-TEXHHYECKYI0 HH(OpMAlLMIO, aHAJTU3UPOBATH
OTEYECTBEHHBIH U 3apyOEIKHBII OMBIT 10 TeMaTuke uccnenaoBanuii (ITK-13);

— CIIOCOOHOCTBIO TIPUMEHSATH COBPEMEHHBIE METOJbI MCCIICOBAHHS TEXHOJIIOTHYECKUX
MPOLECCOB U TMPUPOAHBIX Cpell, HCIONb30BaTh KOMIBIOTEPHBIE CPEACTBA B HAYYHO-
uccienoBareabckoit padore (ITK-14);

3namo:

- OCHOBHBIC ITOHATUS TCOpI/II/I ynpaBneHHs[ TCXHOJIOTUYCCKUMHU HpOHCCC&MI/I;

- METOObI U CpeI[CTBa KOHTpOJ’ISI OCHOBHBIX TCXHOJIOTUYCCKUX HapaMeTPOB;

- KJ'IaCCI/I(bI/IKaHI/IIO CUCTEM aABTOMATHUYCCKOI'O ynpaBJ'IGHI/Iﬂ, X OCHOBHBLIC JJICMCHTBI U
HNPUHIATEI TIOCTPOCHMU,

- OCHOBHBIE 3aKOHBI YIIPABJICHHUS.

Ymemon:

- BEIOMpaTh KOHKPETHBIE TUIIBI TPHOOPOB JIJIsT KOHTPOJIS MapaMeTPOB TEXHOJIOTHUECKOTO
npoiiecca;

- 3KCHepI/IMeHTaHBHO U aHAJIUTHUYCCKHU OHpC}IGJ’IHTL CTATUYECKUEC U IUHAMHWYCCKUEC
XapaKTePUCTUKU OOBEKTOB YIPABIEHUS;

- BBIOMPATh PALIMOHAIBHYIO CTPYKTYPY CUCTEMBI YIIPaBICHUS;

- aHaJ'II/I3I/IpOBaTI) ABTOMATHUYCCKUEC CHCTCMBI pel"y.]'II/IpOBaHI/IH C TOYKH 3peH1/1${ nux
YCTOMUYMBOCTU U OCHOBHBIX MTOKa3aTesiel KauecTBa peryaupoBaHusl.

Bnaoems:

- MeTOAaMH YIpPaBJICHHUS XHWMHUKO-TEXHOJOTMYECKUMHU TMIpPOLleCCaMH U METOJaMu
pel"y.]'II/IPOBaHI/Iﬂ TCXHOJIOTHUYCCKUX napaMeTpOB;

- METOJIaMH1 aHaJIN3a XUMHUKO-TEXHOJOTHIECKOTO IpoIiecca Kak 00beKTa yIpaBJICHHS;



- METOJaMHU pacyeTa OJHOKOHTYPHBIX M MHOTOKOHTYPHBIX aBTOMATHYECKUX CHCTEM
peryjaupoBaHus;
- CpEACTBaMH MOJEIMPOBAHUS CUCTEM YIIPaBJICHUS.

3. Kparkoe conep:kanue JTUCHUIIHHBI:

OCHOBBI METPOJIOTUU M KOHTPOJIbHO-U3MEPUTENbHbIE MPHOOpbl. OCHOBHBIE MOHSATHUS
Teopun ynpasienus. Knaccuduxanus u 6710K-cXxeMbl aBTOMAaTHYECKUX CHUCTEM PEryIUpOBaHUS
(ACP). DkcrepuMeHTalIbHOE W aHAIMTHYECKOoe omucanue 3jaementoB ACP, cratuueckue u
TUHAMHYECKHE XapaKTEpUCTUKU, IMepellaTOuHble (YHKIMHM, YacCTOTHbIE XapaKTEPUCTUKH.
TunoBele snemeHTapHble 3BeHbs. MogenupoBanne ACP. J[ByXMO3UIIMOHHOE PEryJIHpPOBAHHE.
Kpurepun kauectBa peryiaupoBaHusi. OCHOBHBIE 3aKOHBl  peryiaupoBaHus. Pacuer
o1HOKOHTYpHbIX ACP. Pacuet mHOrokonTypHbeix ACP. Ycroitunocts ACP.

4. O0beM y4eOHOM JUCHUIIMHBI

B B akagem.
Bupl yaeOHOM paboThI 3a4ETHBIX Jacax
SIMHHIIAX
OO0mas Tpy10eMKOCTh JMCIHUILIHHBI 110 Y4eOHOMY IIaHy 6 216
AyIMTOpHBIE 3aHATHS: 2,8 100
Jlexuunu (Jlek) 0,45 16
[Tpaktuyeckue 3ansatus (I13) 0,45 16
JIaboparopusie paboTs (JIP) 0,9 32
KonTtponupyemas camoctostensHas padorta (KCP) 1 36
CamocrosiTesnnas padora (CP): 2,2 80
CamocTrosiTeTbHOEe U3YUYEeHHUE Pa3/IeNIOB JUCITUTUIHHBI 2,2 80
Bupa xonTpoJsi: 3a4er / 3k3aMeH 1 36
JK3aMeH/3a4eT

AHHOTalus padoyeil nporpaMmsl JMcUMIIMHBI « AHTerpupoBaHHbIE CHCTEMbI
ynpaBjeHusi XuMuuecKumMu npoun3ssoacreamvu » (b1.B.JIB.5.2)

1. Ilenu QUCUMIUIMHBI - HAYYUTh CTYJIEHTOB TEOPETUYECKUM 3HAHHUSIM B O0JIACTH CO3aHUs
aBTOMAaTU3MPOBAHHBIX CUCTEM YIPABICHUSA IPOU3BOACTBEHHBIMM U TEXHOJOIMYECKUMU
IIPOLIECCAMH, TEOPETHUYECKUM OCHOBAM COCTAaBJICHUS MAaTEMaTUYECKUX MOJEIEH U METOJ0B
pelIeHus 3a/1a4 TEXHUKO-DKOHOMHUYECKOTr0 U KaJICHIApHOT O IIJIaHUPOBAHMSL.

2. B pe3ynbrare u3ydeHus: AUCHUILIUHBI OaKanaBp JOKEH:

oBJIafeTh ciaeayrommumu npopeccuoHanbHbIMU (IIK) komnereHuusiMu:

- CHOCOOHOCTBIO OCYIIECTBIIATh TEXHOJOTMUYECKHI MpOLEeCC B COOTBETCTBUH C
pPErJIaMEHTOM M MCHOJIb30BaTh TEXHUYECKHE CPEACTBA JUII U3MEPEHHsT OCHOBHBIX MapaMeTpOB
TEXHOJIOTMYECKOT0 TpoIiecca, CBOUCTB ChIpbs U npoaykimu (ITK-1);

- CHOCOOHOCTBIO Y4acTBOBATh B COBEPIICHCTBOBAHUN TEXHOJIOTMUYECKUX MPOIIECCOB
C MO3ULUHI 3HEPro- U pecypcocOepexeHns, MUHUMU3aUN BO3/ICHCTBHS Ha OKPYXKAIOILYIO Cpeny
(IIK-2);



— CIIOCOOHOCTBIO  UCHOJB30BaTh COBPEMEHHBIE WH(GOPMAIMOHHBIE TEXHOJOTHH,
MPOBOJIUTH 00PaOOTKYy MH(POPMAIIMK C UCIOJIB30BAaHUEM MPHUKJIAAHBIX MPOrpaMM U 0a3 JaHHBIX
JUI pacdera TEXHOJIOTHYECKHX MapaMeTpoOB OOOPYAOBAaHMS W MOHUTOPHHIA MPHUPOIHBIX CPE
(IIK-3);

— TOTOBHOCTBIO HM3Yy4YaTh HAyYHO-TEXHHUYECKYH HMH(OpMaIuio, aHaIH3HpOBATH
OTEYECTBEHHBIN M 3apyOeKHBIN OIBIT 10 TeMaTuke uccienoanuii (ITK-13);

— CIIOCOOHOCTBIO TPUMEHSTH COBPEMEHHBIE METOJbI MCCIEAOBAHUS TEXHOJOTUYECKHIX
IPOIECCOB M TPUPOIHBIX CPEN, HCIOJIb30BaTh KOMIIBIOTEPHBIC CPEICTBA B HAY4YHO-
uccienoBareabckoi padore (ITK-14);

3namo:

—  OCHOBHBIC TIOHATUS B 00JacTH CO3/aHUS U (PYHKIIMOHUPOBAHUS MHTETPUPOBAHHBIX
CHCTEM YIMPABJICHUS] XUMHUUYECKUMU TPOU3BOACTBAMU;

—  MaTeMaTHYeCKHue MOJEIM U METOJbl PEeIICHHUsS 3a7ad TEXHMKO-DPKOHOMHYECKOTO W
KaJICHJITAPHOTO TUIAHUPOBAHUS,

— OCHOBHBbIE (YHKIIMOHAJIbHBIE BO3MOXHOCTH, Mporpammubie cpenctBa SCADA-
CHCTEM.

Ymemo:

— pemaTh 3aJauyd TEXHUKO-3KOHOMHUYECKOTO M KaJ€HJApPHOr0 IUIAHUPOBAHUS C
WCIIOJIb30BAHUEM aHATTUTUYECKUX METOJIOB W IIPOrPAMMHBIX CPEJICTB;

—  paspabateiBaTh IpoekThl ACY TII B cpene SCADA-cucrem.

Bnaoemos:

—  HaBBIKAMU UCIOJIb30BAaHUSI METOJOB U CPEACTB JIMHEHHOTO MPOrpaMMHUPOBAHUS IS
pelIeHus 3a/1a4 TEXHUKO-3KOHOMUYECKOI0 U KaJIEH/IapHOTO TUIAHUPOBAHUS,

— HaBBIKAMHU HCIMOJB30BAHMS HMHCTPYMEHTAJIBHBIX HporpammHbIX cpelacts SCADA-
CUCTEM ISl POEKTUPOBAHUS CUCTEM YIIPABICHHUS.

3. Kparkoe coaep:xkaHue TUCHUIIMHBI:
emn u 3agaun kypca. Kpartkuii ucropuueckuii odepk cozmpanusi. OCHOBHBIC TOHSITHS,
ompeieTICHuUs, TEPMHUHOJIOTUS.

Mopayas 1. Ctpykrypa M (QyHKIHOHATbHbIC BO3MOKHOCTH HWHTEIPHPOBAHHBIX
CHCTEM yNpPaBJIeHUA XUMHYECKHMH NPOU3BOACTBAMHU

Hepapxuyeckasi CTPYKTYpPa HHTETPHUPOBAHHBIX CHCTEM YNPaBJICHHS] XHMHYECKHUMHU
npousBoacTBaMu. CTpykTypa UM (DYHKIHMOHAJIbHBIE BO3MOKHOCTH HHTETPUPOBAHHBIX CHUCTEM
yIOpaBiI€HUS MHOTOTOHAXXHBIMU HETPEPHIBHBIMM W MHOTOaCCOPTUMEHTHBIMM  THMOKUMU
XUMHUYECKHMHU [TPOU3BOJICTBAMH.

ABTOMaTH3HPOBaHHbIE CUCTEMbl YNPAaBJeHHMS MPOM3BOJCTBEHHBIMH IpoOLECCAMHU
(ACY IIII). OcHoBHble ¢yHKIMOHATbHBIE BO3MOXHOCTH ACY IIII. COop u XpaHeHHE TaHHBIX;
yIpaBJIeHUEe MPOU3BOJCTBEHHBIMHM TMpOIlECCaMH, pecypcaMu U (OHIAMHU; OINEepaTUBHOE
IUTAHUPOBAHUE; YNPABICHUE KauecTBOM Hponykuuu u ap. [Ipumepsr peannszanuu ACY III1 B
XUMHUYECKON IIPOMBIIIIEHHOCTH.



ABTOMATHU3HPOBAHHbIE CHCTEMbl YNPABJEHUS TEXHOJIOTMYECKHMMH TMpoleccaMu
(ACY TI). Ortansl pa3BuTHi. ApXHUTEKTypa, (YHKIHMH, peXHUMbI palboThl. TexHHuUecKkue
cpenctBa ACY TII: knaccudukanmsi, yHKIIMOHAIBHBIE, TEXHOJIOTHIECKUE, METPOJIOTUICCKUE U
KOHCTPYKTUBHBIEC TpeOoBaHMs K BbIOOPY. KOHTpOIepbl BBOIa/BBIBOIA: CTPYKTYpPA, Ha3HAYCHUE
MOJyJei aHaJIOrOBOIO MW JHUCKPETHOTO BBOJA/BhIBOZA. lIporpamMMupyembie JIOTHYECKHE
koHTposiepsl  (IIJIK): ¢dynkumm, o0oOmEeHHass apXUTEKTypa, KiIacCH(PUKAIMS; S3bIKA
POrpaMMHUPOBAHUS, OCHOBHBIE MPOU3BOAUTENH. [IpOMBINITIEHHbIE CETH Mepenayd JaHHBIX:
MOHSTHE, BUJbI, CPABHUTEIbHAS XapaKTEPUCTHUKAa OCHOBHBIX TOMOJOTHI, MPOTOKOJBI OOMEHa
uH(popMalvel, YpOBHH OpraHM3alli B3aUMOJICHCTBUS, CTaHIAPThl MPOMBIILIICHHBIX CETEH.
[TpoMBIIITICHHbIE ~ KOMITBIOTEPHI: OCOOCHHOCTHM  HWCHOJHEHUS, (YHKLIWH, HCHOJIb3yeMbIe
OTEpALIMOHHBIE CHUCTEMBI, OCHOBHBIC MpousBoauTenu. Peamuzamus ¢ynkmuit ACY TII ¢
UCTIOJIb30BaHUEM BEO-TEXHOIOTHH.

MopnyJs 2. Moaesin 1 METOAbI PeLIeHHUs 32424 IJIAHUPOBAHUA NPOU3BOACTBECHHBIX
NPOLEeCcCcoB

MaremaTH4ecKkasi OCTAHOBKA 3224 TEXHHUKO-IKOHOMHMYECKOr0 M KAJCHIAPHOIO
IUIAaHUPOBAHUS.

Knaccudpukanusa 3agau miaHupoBaHus. OCHOBHbIE YpOBHM U 33Jaud IUIAHUPOBAHUS
paboThl  XMMHUYECKUX TMPOU3BOACTB: JOJTOCPOUYHBIM  (IPOTHO3UPOBAHUWE U  TEXHUKO-
HKOHOMUYECKOE IJIaHUPOBAHUE), CPEAHECPOUHBII (ONTUMAJIBbHOE KaJEHAAPHOE IUIAHUPOBAHUE).
CrnoBecHast (HhOopMyTHPOBKA U MaTeMaTH4eCKasi IOCTAHOBKA 3a7]ad TEXHUKO-3KOHOMUYECKOTO M
KQJICHAAPHOIO  IUIAHUPOBAHMSI XMMHMYECKHX IPOU3BOJACTB. OKOHOMHUKO-MaTEMaTHYECKHE
MOJIETIH.

Metoabl  pemieHusi 33424 TeXHHMKO-DKOHOMHYECKOI0 M KAJCHIAPHOIO
IUIAHNPOBAHUS.

Pacyer ontuManbHONW TNPOM3BOACTBEHHOM NPOrpaMMbl — 3ajada  JIMHEHHOIO
nporpaMMupoBaHus. ['paduueckuii, aHaIUTUYECKUN M YHCICHHbIE METOJbl PELIEHHUS 3anady
TEXHUKO-’)KOHOMMYECKOTO  IUIaHMpoBaHMs.  Meronpl — pemieHuss — 3agad  JIMHEHHOro
POrpaMMUPOBAHUS TIPU OJHOM KPUTEPUH ONTHUMHU3AIMM, B YCIOBUSX HEOIPEIECIIEHHOCTH U B
MHOTOKPHUTEPUAIbHOMN MOCTaHOBKE.

Mopnyas 3. CucreMbl c00pa JaHHBIX M ONEPATHBHOIO THCIETYEPCKOr0 YIPaBJICHUS
— SCADA-cucremsl

OcHoBHble (ynkunoHaabHbie B0O3MO:kHOCTH SCADA-cucrem. SCADA-cuctemsl:
oTpenieieHne U OCHOBHBIE (DyHKIMH. YeToBEeKOMAIIMHHBIN HHTep(dEiC: MOHITHE, 0COOCHHOCTH
U JTanbl pa3paboOTKH, MapKUpPOBKAa W OOO3HAYCHHS OPTraHOB YIPABICHHUS W KOHTPOJBHBIX
YCTPOMCTB, TpaBHJa KOAMPOBAaHWS MHPOpManuu. MHEMOcXeMa TEXHOJIOTHYECKOTO O0OBeKTa:
o0rmre dYproHoMuuYecKie TpedoBanus. TeXHUYECKHE U IKCIUTYaTallMOHHbBIE XapaKTEPUCTUKHU IS
orieHku QyHkroHanbHOCTH SCADA-cuctem.

IIporpammubie cpeacrBa u ucnoab3doBanne SCADA-cucTeM Il NPOEKTHPOBAHUS
ACY TII. OcuHosusble 3tansl npoektupoBanusi ACY TII ¢ ucnons3oBannem SCADA-cucrem.
VYnpasnenue uepe3 cerb MutepHer. O030p Haubojiee pacHpOCTPaHEHHBIX OTEUYECTBEHHBIX H
3apyoexxabprx SCADA-cucTeM.

Cucrema cOopa aaHHBIX M aucnerdyepckoro ympasjenuss TRACE MODE 6.
WuterpupoBanHas ~ MH(QOpPMAalMOHHAsT  CHUCTeMa Ui YHPABJICHUS  MPOMBIIUICHHBIM
npou3BoactBoM TRACE MODE 6. OcHoBuble mnoHsATHA. QDYHKIMOHANBHAs CTPYKTYpa.



OcHOBHBIE XapaKTEPUCTUKU, COCTaB U Ha3HAUYEHHE OTAENbHBIX MOyjeil. ONbIT UCTIOIL30BAHUS
B Ppa3IMuYHBIX o0nacTax mnpombinuieHHocTH. CtpykTrypa npoekta B TRACE MODE 6.
KommoHeHTsl mpoekTta: y3en, KaHal, arpuOyT. Aprymentsl. Co3gaHue KaHAJIOB B y3Jax
IPOEKTa, CBS3b C HMCTOYHMKAMHU/TIPUEMHUKAMHU TaHHBIX. ABTONOCTpOeHHE. MaTeMaTH4ecKuit
anmapatr TRACE MODE 6: s3b1ku IporpaMMHpPOBaHUS aJITOPUTMOB YIIPABJICHUsS, 0COOCHHOCTH
npuMmenenus. Penakrop nporpamm. Pegaktop aprymentos. [lepemenHble, KOHCTaHThI, (PYHKIUU.
Tuner nanaeix. Pegakrop rpadudeckux s3xpanoB TRACE MODE 6: skpa#nsl, ciou, rpaguieckue
3JIEMEHTHI, TpaPUIECKue 0OBEKTHI.

4. O0beM y4eOHOH TUCHUIIMHBI

B B akanem.
Bunst yueOHoI paboThI 3aYETHBIX qacax
eIMHUIIAX
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 6 216
AyIUTOPHBIE 3aHITHS: 2,8 100
Jlextuu (JIek) 0,45 16
[Ipaktuueckue 3ansatus (I113) 0,45 16
JIaboparopusie paboTs (JIP) 0,9 32
Kontponupyemas camoctositensHas padota (KCP) 1 36
CamocrositesibHas padora (CP): 2,2 80
CamocTrosiTenbHOE U3YUYCHHUE PA3/IeTIOB JUCIIUILIMHBI 2,2 80
Buj koHTpoOJs: 3a4eT / IK3aMeH 1 36
JK3aMeH/3a4eT




AHHOTanuA Yy4eOHOH mnporpammbl aucuumauHsl b1.B.JIB.6.1 «YmucieHHble MeTObI
penleHusi ypaBHEHUI MaTeMaTHYECKUX MojleJieil XMMHKO-TeXHOJIOTHYeCKHX MPOLEeCCOB»

1. ey u 32124 JUCHUNTHHBI

Hegb AUCHMNIMHBI — U3YYUTh TEOPETUYECKHUE OCHOBBI U C(HOPMUPOBATH Y CTYIEHTOB
HABBIKM YHCIECHHOTO perieHus nuddepeHaibHbIX YpaBHEHUNH, HA OCHOBE KOTOPBIX CTPOSITCS
MaTeMaTHYECKUE MOJICIH MPOILECCOB XUMUUECKOM TEXHOIOTHH, HEPTEXUMUN U OMOTEXHOJIOTHH.

OcHoBHbIE 32/1a4¥ JMCUUIJIMHBI, pEIIeHNEe KOTOPBIX 00eCeunBaeT JOCTHKEHUE 1ENIU:

— M3y4YCHHE THUIOB OCHOBHBIX UG (dEepeHIHaNbHBIX ypaBHEHHUH, BXOISAIMIUX B
MaTeMaTHUYeCKHe MOJIEIH XUMUKO-TexHoJornyeckux mpoueccos (XTII);

— M3Y4YEHHUE YUCIICHHBIX METOJIOB penieHus AudepeHnnanbHbIX ypaBHEHUH;

— (¢hopMUpOBaHHE TOHUMAaHUSI OCHOBHBIX IPUHIIUIIOB pa0OThI YUCICHHBIX METO/IOB;

— (popMupOBaHUE HABBIKOB pa3pabOTKH PacUETHBIX MOJIYJCH IS YUCICHHOTO PELICHHUs
pa3anuHbIX AUQPepeHInanbHbIX YPABHEHUN U UX CUCTEM;

— BpIpa0OTKAa HABBIKOB OLICHKM TOYHOCTU pELIEHUS, IMOJIYyYEHHOIO C IOMOLIBIO
YHUCJICHHBIX METOJIOB.

2. TpedoBanus K pe3yJibTaTaM OCBOEHHS AMCIUIIIHHBI

W3ydyeHne nuCUUIUIMHBI IMpPU MNOJArOTOBKE OakanaBpoB no HampasieHuto 18.03.02
DHepro- W pecypcocOeperamonye Mporecchl B XUMHYECKOH TEXHOJIOTHH, HEPTEXUMHUH H
ouotexHonoruu, npodumio «OCHOBHBIE NPOIECCH XMMUYECKUX MPOU3BOJCTB U XUMHUECKAsS
KHOEPHETHKa» COCOOCTBYET MPHUOOPETEHHIO CICAYIOIINX KOMITCTESHIIHHA:

1) obmenpodeccnonaabHbIe KOMIICTCHITHH:

— CIIOCOOHOCTH HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYYHBIX HCIUILIMH B
npoeCCHOHATIBHON JEATENbHOCTH, NPUMEHSITh METOJAbl MAaTEeMAaTHYEeCKOTO aHalu3a |
MO/ICJIUPOBaHHUsI, TCOPETUIECKOT0 U dKCIepUMeHTaIbHOTrO nccaenoBanus (OI1K-2);

2) npodeccuoHaIbHbIE KOMIETEHIIUH (HAYYHO-HCCIIEI0BATEIbCKUC):

— CIIOCOOHOCTh TIPHUMEHSTH COBPEMEHHBIE METOJbI HCCIEIOBAHUS TEXHOJIOTUYECKUX
IPOIECCOB M TPUPOIHBIX CpENd, HCIOJIh30BaTh KOMIBIOTEPHBIE CPEICTBA B HAY4YHO-
uccienosateabckoit pabore (ITK-14);

— CIIOCOOHOCTh ~ MOJETHUPOBATh JHEPro- H  pecypcocOeperaromme IMpoIecchl B
npowmbinuieHHocTH (ITK-16).

3. B pe3yabTare H3y4eHUs1 AUCHMIIIHHBI CTYAEHT J0JI7KeH:

3HATh:

— OCHOBHBIE TUIBI TU(epeHNaTbHbIX ypaBHEHUH Matematndyeckux mojneneid XTII u
MOAXOABI K X YUCIICHHOMY PEIICHHUIO;

— OCHOBHBIE ITOJIOXKEHUSI TEOPUH PA3HOCTHBIX CXEM;

— IIpaBUJIa COCTABIICHUS PA3JINYHBIX PA3HOCTHBIX CXEM;

YMeThb:

— NPaBUJIBHO BHIOMpPATh METOJ YHCIEHHOTO pelIeHus i 33JaHHOM CHCTEMBI
Qg depeHIMaIbHbIX YpaBHEHUH];

— 3alMChIBATh 33JaHHYI0 Pa3HOCTHYIO CXeMy I 3aJaHHOro au¢¢epeHIuanIbHOro
YpaBHEHUS;

— BBINOJIHSTH [TPe00pa30BaHus, HEOOXOJUMBIE JJIs PEIIEHUS! Pa3HOCTHBIX CXEM;

— pa3palaTbIBaTh pacyETHBIE MOYJIHU JIUIsl pEIIEHUS] pAa3HOCTHBIX CXEM;

— OLICHUBATh TOYHOCTH ITOJIYY€HHBIX PE3YJIBTATOB;

BJIA/IETh:

— METOJIaMH PEUIEHUsI PA3HOCTHBIX CXEM PA3JIUYHOIO THIIA;

— METOJIaMM MCCIIEJ0OBAHUsl YCTOMUNBOCTH PA3HOCTHBIX CXEM;

— METOJIaMH YMCJIEHHOTO PELIEHHs CUCTEM ypaBHEHHI Maremarndeckux moaeneit XTII;

— MPaKTUYECKUMH HAaBbIKAMH YHCIICHHOTO pelieHus quddepeHIaIbHbIX 3a1ay.



4. KpaTkoe coaep:kanue TUCHUNIUHBI:

Moayab 1. IlocraHoBka  3aJa4yuM  YHMCJIEHHOr0  pelleHWsl  YpaBHEHUil
marematudeckux moxesnei XTIIL.

1.1. Knaccudukanus muddepeHmanpbHbix ypaBHeHUH. HauanpHble W TpaHUYHBIC
YCIIOBUSI.

Knaccudukanuss auddepeHmanbHbiX ypaBHEHUH Marematndeckux wmogmeneit XTI
[TonsiTie HaYalnbHBIX W TPAHUYHBIX ycloBUH. HeoOXomumocTh 3aJaHus HAYalbHBIX U
TpaHUYHBIX YCJIOBUM. Buapl rpaHuyHbIX yciaoBUi. KOHKpeTHbIE MNpUMEpPHI ypaBHEHUI
maTemaruueckux mojenerd XTI ¢ mo3unuu ux KiacCupuKauu.

1.2. TlpuBenenne ypaBHeHuit Mmarematudeckux mojeneit XTII k 6e3pasmMepHOMY BUTY.

Heobxonumocts mpuBenenus auddepeHmanibHol 3amaun K 0e3pasMepHOMY BHIY.
Meroarka npuBeaeHUS K 0e3pasMepHOMY BUAY ypaBHeHUH maTematudeckux mojeineit XTIl na
KOHKPETHBIX MPUMEpax.

1.3. Pa3paboTka TecTOBBIX 3a7a4 AJI YUCIECHHOTO PEIICHNUS YPaBHEHUI MaTeMaTHUYeCKUX
moaenen XTII.

Ilonsatue TtecrtoBoM 3amaud. llenm wucnonp30BaHUs TECTOBOM 3amadd. Meroauka
COCTaBJICHUSI TECTOBOW 3aJauyd. MeTo/IMKa OLIEHKH TOYHOCTH YHUCIEHHOTO PEIIECHUS TEeCTOBOM
3a/1auu.

Mopnyas 2. UncieHHOe pelieHHe YPAaBHEHUsI MOJAe/IH H1eaIbHOr0 BITCCHCHHS.

2.1. AnnpokcumMarsi ypaBHEHUS! MOJICIIH UJ€aTbHOTO BBITECHEHUSI.

Mertonuka mnpeobpazoBanust auddepeHHnanbHON 3agauyd B pa3HOCTHYIO. Bujel
Pa3HOCTHOM aIpOKCUMALIMU NTPOU3BOIHOM 1-ro nopsinka. [loHATHS Mopsaka anmnpoKCUMaly U
OLIMOKM amnmnpoKCUManuu. MeToinKa OLEHKH OIIMOKM amIpOKCHMMALUMU IMPOU3BOAHON 1-ro
nopsiaka. [IoHsATHST pa3HOCTHOW CETKH, pa3HOCTHOM CXEMbI M Pa3HOCTHOTO I1a0JIoHA. SIBHbIE U
HESIBHBIE Pa3HOCTHBIE cXeMbl. MeToauka onpeneneHus MopsakKa anmnpoKCUMaluu pa3HOCTHON
cxemsl. PazHoCcTHas annmpoKcuManus HadyalbHbIX U TPAHUYHBIX YCIIOBHM.

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
OPOM3BOJHBIX 1-TO mopsaka (YpaBHEHUS MOJIENN 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 PUIIEHTaMH MTPH MPOU3BOIHBIX.

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-cxemsl 1 MpOrpaMMHOM pealIn3ali YUCICHHOTO pelIeHus: 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 «Kabapey.

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. AHaJIW3 MPUYUH CUTYalMi, B KOTOPBIX CXEMa «I0JIKOBa» HE MO3BOJSET 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 «ITOIKOBAY.

2.5. Merox TecTOBBIX 3a7ad W OLIEHKAa TOYHOCTH YHCJIEHHOI'O DPELIEHUS PEATIbHOU



monemu X TIIL

[Ipumepbl cocTaBiieHUsT TECTOBBIX 3a7ady. MeToAuKa OLIEHKHM TOYHOCTH YHCIECHHOTO
peleHus TECTOBOM 3a1aun. MeTouKa BEISBICHHS (DAKTOPOB, BIUSIONIMX HA TOYHOCTH TECTOBOM
3amaun. BimsHue Hamwmums wHOpManuMu 00 UCTUHHOM pemieHuu AuddepeHnnaaIbHOro
YpaBHEHUSI HAa MHTEPIIPETALMIO PE3YIBTATOB YUCIEHHOIO PELICHHUS, MOJYYEHHBIX C ITOMOULIBIO
pPa3IMYHBIX PA3HOCTHBIX CXeM. MeTonuKa BBIOOpa ONTHMAIBHONW CXEMBI IS YHCICHHOTO
pelieHusT  MOJENM  WJCAaJbHOIO  BBITECHEHUS,  OINKCBHIBAKOIICH  pEaJbHbIA  XUMHKO-
TEXHOJIOTMYECKHUI MpoIece.

Monayab 3. UncienHoe peumieHue ypapHeHusi 14(p(Ppy3HOHHOI Mo1eTH.

3.1. Annpoxcumanus ypaBaenus 1udy3nonHoi Mmoaeny.

PazHocTHas anmpokcuManus Opou3BOJHOW  2-ro  mopsaka. OlneHka — OmuOKH
annpoKCHMallUd IPOU3BOJHOW 2-ro mopsiaka. Pa3HOCTHBIE CXE€MBbl, alIPOKCUMUPYIOIINE
olHOMepHble  nu¢depeHualbHble  ypaBHEHMs  mapaboimyeckoro Tuma  (ypaBHEHHUs
T Py3MOHHON MOAETH).

3.2. SIBHast pa3HOCTHAs CXeMa.

Meroauka 3anucu cxemsl. Ilopsnok anmpoxcuMmanuu cxembl. AHalIM3 yCTOWYMBOCTH
cxeMbl. MeTouKa YUCIEHHOIO PEeIEHHs cXeMbl. MeToInKa IOCTPOEHUs pacYETHOTO MOAYJIS B
EXCEL nmns peanm3anuy YWCIEHHOTO pEHICHHS CXeMbl. bBiok-cxema [uis MporpaMMHOR
peanu3aly YMCICHHOTO peleHus cxeMbl. JleMoHcTpanus BIUsHUSA BbIOOpa 11ara Mo BpeMEHU
Ha HaKOIUIEHHE PacYETHOM OIMOKH B JAHHOM Pa3HOCTHOHN CXeMe.

3.3. HesiBHas1 pa3HOCTHAs cxema.

Meroauka 3anucu cxemsl. Ilopsmok anmpoxcuMmanuu cxembl. AHaIM3 yCTOWYMBOCTH
cxeMbl. MeToa MNpOroHKH (METON YHCICHHOTO pCIICHUS HESBHOH pa3HOCTHOH CXEMBbl).
Maremaruueckue npeoOpa3oBaHusi, HEOOXOIWMBIE [IJISi PEUICHUS HESABHOM CXEMBbI METOJ0M
IIPOrOHKH. Y CJIOBHE CXOJUMOCTH IIPOTOHKU. MeToaMKa oNpeaeneHusl HayaabHbIX IPOrOHOYHBIX
KO3(QQHUIMEHTOB B 3aBUCHMOCTH OT THIIA T'PAaHUYHBIX YCIOBUH. AJNTOPUTM pEIICHUS METO/Aa
IPOroHKH. bilok-cxema [uisi NOporpaMMHOM pealn3allMd  METOAa IPOroHku. Meroauka
noctpoenus pacuétaoro moayist B EXCEL s uncieHHOro pemeHust HessBHON CXeMbI METO0M
IIPOTOHKH.

3.4. PasznocrtHas cxema Kpanka—Hukoncona.

Metonuka 3anucu cxeMmbl. [lopsnok anmpoxkcuManuy cXeMbl. AHalIW3 YCTOMYMBOCTH
cxembl. UncnenHoe pemenue cxembl Kpanka—Hukoncona MeTogoM NporoHku. AHaJIM3 MPUYKH
CUTyallui, B KOTOpbIX cxema Kpanka—HwukosicoHa He MO3BOJSET MOIYyYUTh Oojiee TOYHOTO
peleHus 10 CPAaBHEHUIO C HEABHOM CXEMOM.

3.5. UYucnenHoe pemeHue ypaBHeHUS AUPPY3MOHHOM MoAenu A MPOTOYHOTO
peakropa.

BnusiHue Hanuuus mpou3BOJHOW 1-TO mopsaka 1o KOOpAMHATE Ha METOAMKY 3allMCH U
XapaKTEepUCTUKU PA3HOCTHBIX CXEM, ANIpPOKCHUMHUPYIOIIUX OJHOMEpHbIE AU(QepeHInaIbHbIe
ypaBHEHMsI MapabOIMuYecKoro TUMa. Pa3HOCTHBIE CXE€MBl C ammpoKcUMalued mepBoi
NPOM3BOJHOW MO KOOPAWHATE IEHTPAIbHOW KOHCUHOW Pa3HOCTHIO (XapaKTEpUCTHKA CXEM,
U3MEHEHHE BHJA TMPOTOHOYHBIX KOI()(UIMEHTOB M JIOKA3aTENbCTBO BBIMOJHEHUS YCIOBUS
CXOJMMOCTH MPOTOHKH Il HESIBHOM CXEMBI).

Moayap 4. UunciaeHHble MeTOAbl pellleHUS] MHOTOMepHbIX Au(depeHIHATbLHBIX
YPaBHeHMIi B YACTHBIX MPOU3BOIHBIX.

4.1. Perienne MHOTOMEPHBIX TU(depeHIMaIbHbIX YpaBHEHUH Napaboindeckoro TUIa.

[Tpumepsl  XMMHKO-TEXHOJIOTHYECKHX IPOIIECCOB, OMUCBIBAEMBIX MHOTOMEPHBIMH
muddepeHIMaIbHBIMI ypaBHEHUAMU. Pa3HOCTHAS ceTKa Ui ABYMEPHBIX U TPEXMEPHBIX 3a/1ay.
SIBHas pa3HOCTHas cxema: METOAMKA 3alKCH, XapaKTePUCTUKH, OJOK-cxema JJisi IPOrpaMMHOM
pealn3allMM  4YHUCIEHHOro pemnieHus. HesdBHas pa3HOCTHas cXeMa: METOJUKa 3allucH,
XapaKTepUCTHKH, JOKA3aTEIIbCTBO HEBO3ZMOKHOCTH YMCIIEHHOTO pelieHusl 0e3 TOMOJHUTENbHBIX
npeoOpa3oBanuii. Metox ApOoOHBIX MIAroB Ui YHUCIEHHOTO pELICHHS HESIBHOH CXEMBI.



Pa3HOCTHBIE CXE€MBI, OCHOBaHHBIE Ha METOJIE JPOOHBIX IIaroB: CXEMa pACIICIUICHUS M CXeMa
MPEIUKTOP-KOPPEKTOp (METOIMKa 3alHCH, XapaKTePUCTHKHU, OJOK-CXEMBbI ISl MPOTrpaMMHON
peanu3aluy YUCICHHOTO PEIICHNUS).

4.2. Pemienue MHOroMepHbIX Tu(depeHINaNbHbIX YPAaBHEHUM B YaCTHBIX MTPOU3BOIHBIX
1-ro nopsiaxa.

SIBHBIE Pa3HOCTHBIE CXEMBbI, UCCIIEJOBAHME WX YCTOWYMBOCTU U METOJUKA PELICHUS.
HesiBHBIE pa3HOCTHBIE CXEMBI, OCHOBAaHHbIE Ha METOJE JPOOHBIX LIAroB: CXE€Ma pacIlEIICHUs U
CXeMa IMPEeAUKTOP-KOPPEKTOp (METOAMKA 3alluCH, XapaKTEpUCTUKU, OJIOK-CXeMbl st
NPOTrPaMMHOM peaIn3alliy YUCICHHOTO PELICHUS).

4.3. Pemienue MHOTOMEpHBIX Au(epeHInanbHbIX 3a/ad, OMUCHIBAIOIIUX IPOIIECCHI
T Py3Un U TETUIONPOBOJHOCTH.

Pemenne MHOromepHbix uddepeHIHaNbHbIX YypaBHEHUH MapaboIMyecKoro THIIA,
coJiepKallluX IepBblE MPOM3BOAHBIE MO KoopauHataM. CoOCTaBlI€HHE Pa3HOCTHBIX CXEM Ha
OCHOBE MeToJla JAPOOHBIX IIAroB JUisi MHOTOMEpHbIX JuddepeHIaNbHbIX YpaBHEHUH,
COJIepIKaIINX ONPEISIIEHHBIN HA00p MPOU3BOIHBIX 1-T0 U 2-r0 MOpsAIKA [0 KOOpAUHATAM X, Y, Z;
BBIOOp TPaHUYHBIX YCIOBHUN, HEOOXOAMMBIX JUIsl YUCICHHOTO PEUICHHsS TaKuX YpPaBHEHUHU.
[TocTpoeHne anropuT™MOB AJIsl PELICHUS. MHOTOMEPHBIX 3a/1a4 TU(Gy3uH U TEIUIONPOBOJHOCTH C
y4ETOM KOHBEKTUBHBIX SIBJICHUM.

Moayas 5. UmnciaeHHble MeTOAbI pelleHHsl MaTeMaTHYeCKMX  MojeJieid,
ONHUCHIBAIOIIHNX CTAMOHAPHBbIE PEKUMBI.

5.1. Pemenne oqHOMEpHBIX CTAllMOHAPHBIX 3a/au.

AHann3 BO3MOXXHOCTH HCIOJIB30BAaHUS METOJa MPOTOHKU JUIsl PEUICHHs] Pa3HOCTHBIX
CXeM, ammpOKCHUMHUPYIOIINX OOBIKHOBeHHBbIE muddepenmanbapie ypaBaenus (OAY) 2-ro
nopsiaka. MeToJ; ycTaHOBIIEHUsI — MpeoOpa3oBaHUE CTAllMOHAPHON 3a7auyu B HECTAIIMOHAPHYIO.
Onenka 1e1ecO00pa3HOCTH  HUCIOJNB30BAaHUS  PA3HOCTHBIX — CXEM, ANIPOKCHMHPYIOIIHX
onHoMepHble nuddepeHIranbHble ypaBHEHUsT NapadoIMdecKoro THIa, COBMECTHO C METOAO0M
YCTaHOBJEHMUS. MeToauKa OLEHKM MOMEHTa OKOHYAaHMs pacuy€roB. MeToauka NOCTPOEHUs
pacuétHoro moxyiasi B EXCEL wu Onmok-cxema s HPOrpaMMHOM peanu3ali MeToAa
YCTaHOBJICHUSI COBMECTHO C HESIBHOM Pa3HOCTHOU CXEMOI.

5.2. Perienne MHOrOMEpHBIX CTallMOHAPHBIX 33j1ay.

Hcnonp3oBaHne MeTOJA YCTAHOBJIEHUS AJI pelieHus AuQQepeHlnaabHbIX YpaBHEHUH
AIIMNTUYECKOTO TUIIA COBMECTHO C SIBHOW Pa3HOCTHOM CXEMOM, CXEMOW pacUICIUIEHUs, CXEMOU
npeauKTop-KoppekTop. IlocTpoeHne anropuTMoB Ajisl pelieHus 3a/1ad pacuéra CTallMOHAPHBIX
KOHIIEHTPALMOHHBIX U TEIIOBBIX NPOQHIIEH B IPOTOYHBIX TPYOUAThIX peaKkTopax.

O0béM yueOHOM TMCUMITHHBI

N Bcero 6 cemecTp
Buabl yueOHol padoThI
3a4. e1. / aKk. 4 3a4. e1. / aKk. 4

DD T AT OGS 5,00 / 180 5,00/ 180
JMUCIUIIJIMHBI 110 Y4e0HOMY IJIAHY
KonrakTHas padora: 2,22 /80 2,22 /80

— JIEKIIAHA 0,44 /16 0,44/ 16

— mabopaTopHbBIC pabOTHI 0,89/ 32 0,89/ 32

— MPAaKTUYECKUE 3aHATHUS 0,89/32 0,89/32
CaMocTosiTeIbHAsSI paboTa 2,78 /100 2,78 /100
Buj kouTpoas 3a4ér c oueHkoi




AHHOTanuA padoyeil mporpaMmmbl AucuunIMHbl «[IporpaMmmupoBanue u
YHCJIeHHbIe METObI B 3a1a4aX XUMHYecKoii TexHosorun» (b1.B./[B.6.2)

1. Heau aucOMIUIMHBI — HAYyYUTh CTYACHTOB HMCIOJIb30BaTh YMCICHHBIE METOJbI IS
00pabOTKH IKCIIEPUMEHTATBHBIX JAHHBIX, PEIICHUS TUHEHHBIX ¥ HETMHEHHBIX allreOpandecKuXx,
mubdepeHIIMaNbHbIX ypaBHEHUH U HMX CHUCTEM, BBIYUCIICHHS ONPEICIEHHBIX HHTErPasoB,
onTUMM3AIMKU (QYHKIUI OJHOM M HECKOJBKUX MEPEMEHHBIX IPU PEUICHUH 3a]a4 XUMUYECKOU
TEXHOJOTMM C MOMOUIbI0 MIPOrpaMMHO-aJITOPUTMUYECKOT0 OOeCleueHus, HAlKUCAaHHOTO Ha
A3BIKaX U B cpefiax pa3pabOTKU MPUIOKEHHUH BHICOKOTO YPOBHSI.

2. B pe3ynbraTe U3y4eHus IUCHUILTUHBI OaKaiaBp JTOJIKEH:

oBJaJeTh ciaeayomumu odmenpodeccunonanbubiMu (OIIK) komnereHuusamMu:

— CIIOCOOHOCTBIO HCIIOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX THUCIUIUIMH B
npo(eCCHOHANIBHOM  EATEIbHOCTH, MPUMEHSITh METOJAbl MaTeMaTU4YecKOoro aHajiu3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M AKCIIepUMeHTanbHoro uccnenoBanus (OIIK-2);

oBJIaeTh cieayrmmumMu npogpeccuoHanbHbiMu (IIK) komnereHunsivu:

— CIIOCOOHOCTBIO TMPUMEHSATH COBPEMEHHBIE METOJbl HCCIEAOBAHUS TEXHOJOTHYECKHX
IIPOLECCOB U TPUPOAHBIX CpEll, MHCIONb30BaTh KOMIBIOTEPHBIE CPEACTBA B HAYYHO-
uccienoBareabekoit padore (I1K-14);

— CIIOCOOHOCTBIO MOJIEIHPOBATH JHEPro- M pecypcocOeperaroliue MpoIecchl B
npombinuieHroctd (I1K-16);

3namo:

— TEXHUYECKUE U MPOTPaMMHBIE CPEACTBA Pa3pabOTKH MPOTPAMMHO-aITOPUTMUYECKOTO
obecrnievueHus Ui pelieHus 3a1a4 XUMHUYECKON TeXHOIIOTUH;

— OCHOBHBIC aJTOPUTMbI UHCJICHHBIX METOJOB pEIIeHUsS MaTeMaTHUeCKUX 3a1ad C
HCIIOJIb30BaHUEM SI3BIKOB M CPEJI IPOTPAMMUPOBAHUS BBICOKOTO YPOBHS;

Ymemon:

— UCTOJB30BaTh  SI3BIKK M CHCTEMBI  MPOTPAMMHUPOBAHHS  JUISI  PEIICHHUS
poQeCCHOHANIBHBIX 337124,

— (opMyIUPOBATh M MPEJACTABIATh B BHJIC AITOPUTMA PEIICHUS 3aadd XUMHUYECKOU
TEXHOJIOTHH, TPEOYIOIIHE MTPUMEHEHHS YUCIICHHBIX METOIOB;

Bnaoemo:

— npuéMaMu MPOrPaMMHUPOBAHUS YMCICHHBIX METOJOB MPHU PEIICHUN MaTeMaTUYECKUX,
TEXHOJOTHYECKHUX U UCCIICIOBATEIIbCKHUX 3a1aY;

— MeToJaMH pa3pabOTKU MaTeMaTHYeCKHX MOJENeH M MeTOdaMH COAepKaTeIbHOM
WHTEPIIPETAIMH TTOJTYIEHHBIX PE3yIbTaTOB.

3. KpaTkoe conep:kanue TUCHUATIHHBI:
Ienmu m 3amaun Kypca. MeToabl M CpPeICTBA MPOTPAMMHUPOBAHHUS, HMCIIOIb3YEMbIE IS
peleHHs 33]1a4 XUMUYECKON TEXHOJIOTHH.

Moayas 1. O0mme npuHUUNBI Pa3spadoTKH NPOrPAMMHO-AJITOPUTMHYECKOI0
ol0ecrieyeHus: 1Sl pelIeHUs 32124 XMMHH U XUMHYECKOH TeXHOJIOTHH.
OcHoBHbIe 3Tanbl pa3padorku. JKU3HEHHBIH LMK MNPOrPaMMHOIO oOecreyeHwus,



MOJIETIH KU3HEHHOT O IUKIIA. DTanbl pa3paboTKH MPOTPaMMHOTO 00ECTICUEHHS.

Pa3zpalorka cnenuaJu3HpoOBaHHBIX 0MOIHOTEK npouenyp u pynkumii. [Iponenypst
u  (yHKIMM, ONpeAessieMble IOJNb30BaTelIeM, HMX XpaHEHHE M  HCIOJIb30BaHUE B
CTeMAIM3UPOBAHHBIX Onbmuorekax. OdopmiieHHe MPOrpaMMHOTO KOJIa POLEayp U (HyHKITHIA
B CICLIUATM3UPOBAHHBIX OMOIMOTEKAX.

Moayasb 2. [IporpaMMHO-aJIrOpUTMHYECKAST pPeaJu3alsi YUCICHHBIX MeTO10B
HHTEPIOJIMPOBAHNS IKCIIEPUMEHTAJbHBIX JAHHBIX.

AJITOPUTMHU3ALUST METOAOB HMHTEPHOJHUPOBAHUS JIKCIHEPHUMEHTAJBHBIX JAAaHHBIX.
ITocTraHnoBka 3aa4u  HMHTCPIIOJIUPOBAHUA. Onpe;[eneHI/Ie TUIIOB HUCXOJAHBIX HAaHHBIX H
pE3yJIbTaTOB pacuéra IpU NHTEPIIOIUPOBAHUH.

IIpoexkTupoBanue wuHTepdeiica mnoaAb30BATEN H AJITOPUTMU3ANUSA OCHOBHBIX
npouenyp u ¢yuknuid. OmnpenencHue TpeOyeMbIX BH3YyalIbHBIX JJIEMEHTOB YIIPaBIICHUS,
nepeyHsi HeoOXoauMBbIX mpouenayp u ¢ynkuuil. [IpoextupoBanue mHTepdeiica monbp3oBaTens.
Oco0eHHOCTH aITOPUTMHU3ANYA OCHOBHBIX BBIYMCIUTENBHBIX MPOLEAYP AJI UHTEPIOTUPOBAHUS
3KCHEPUMEHTAIbHBIX JAHHBIX.

IIporpammupoBanue OCHOBHBIX mnpoueayp u ¢ynkuumii. I[IporpammupoBanue
MpoLeayp PYYHOIO M aBTOMATHU3UPOBAHHOTO BBOJIAa HCXOAHBIX JaHHBIX. Opranuzamus u
o(opMIIeHHE TPOrPAaMMHOI'0 KOJIa OCHOBHBIX BBIYUCIUTENBHBIX Ipoueayp. [IporpammupoBanue
npoucayp npeAaAcTaBJICHUSA PE3YJIIbTATOB HHTCPIOJIUPOBAHHA OKCICPUMCHTAJIBHBIX JaHHBIX Ha
9KpaHe ¥ COXpaHEHUs B (haiii.

Mopyas 3. IIporpaMMHO-aIrOpUTMHYECKAs Ppeau3alusi YHMCICHHBIX METONAOB
aNNpOKCHMAIMH IKCIIEPUMEHTANbHBIX JAHHbIX.

AJITOPUTMH3ANHMA METOJ0B ANNPOKCHMALMH JKCIEPHUMEHTAJIbHBIX JaHHBIX.
ITocranoBKka 3agaun annpokcumanuu. OnpenesieHne TUIIOB MCXOIHBIX JTAHHBIX U PE3yJIbTaTOB
pacyéra nIpyu UHTEPIIOJIMPOBAHUH.

IIpoexTupoBanue wuHTepdelica MoaAb30BATENs M AJNTOPUTMHU3ALUA OCHOBHBIX
npouenyp u ¢pynkumii. BuzyanbHble KOMIIOHEHTHI JUIsl BBOJA U BbIBOJIA IaHHBIX. CTpyKTypa U
cBoicTBa  uWHTepdeiica  monb3oBarens.  OCOOEHHOCTH  aNTOPUTMHU3AIMH  OCHOBHBIX
BBIUMCIUTEIBHBIX IPOLEAYP I alllIPOKCUMALIMN YKCIIEPUMEHTAIbHBIX 1aHHBIX.

IIporpammupoBaHHe OCHOBHBIX mpoueayp ¥ (Qynkuuii. IIporpammupoBanue
IPOLEAYpP PYYHOIO M aBTOMAaTHU3MPOBAHHOIO BBOAA HCXOOHBIX JAaHHBIX. OpraHuzauus u
oopmieHHe NPOrpaMMHOIO KOJIa OCHOBHBIX BBIUMCIUTENBHBIX Mporenyp. lcrnonb3zoBaHue
CHeHaIM3UPOBaHHBIX OMOIMOTEK poLeAyp U PyHKUMN A7 pelIeHus 3a7aun anmnpoKCUMaIu
B MarpuuHod ¢Qopme. IlporpammupoBaHue mnpouenyp MpeACTaBICHUS  Pe3yJbTaToB
anmnpoKCUMallMU YKCIIEPUMEHTAIbHBIX TaHHBIX HAa SKpaHe U COXpaHEHUS B (ail.

Moayas 4. [IporpaMMHO-2JITOPUTMHUYECKAs Ppealu3alus YHCICHHBIX MeTO10B
pelleHMs] HeJIMHEHHBIX alrefpamyvecKuX yYpaBHeHMH B 32Ja4aX XMMHMU W XHUMHYECKOM
TEeXHOJIOTHH.

AJITOPUTMH3AIUSI METO/I0B pellleHUs] HeJMHEeHHbIX ajlredpanvecKux ypaBHEHUil B
3aa4axX XHMMHYECKOM TeXHOJOruu. YucieHHbIE METOIbl PEHICHUS  HEJIMHEWHBIX
anreOpanveckux ypaBHeHUH. [lpuMepsl HCTHONB30BaHUS TPH PEHICHUH 3a/lad XUMHUYECKON
TEXHOJIOTHH.

IIpoekTupoBanue wuHTepdeiica NOJAL30BATESI W AJTOPUTMHU3ALMA OCHOBHBIX



npouenyp M ¢QyHkumii. OrmnpeneneHHe CcoCTaBa BU3YAJIbHBIX 3JIEMEHTOB YIPABJICHUA,
dopmupoBaHUEe TepeuHsi HEOOXOIMMBIX mpoueayp W ¢yHKuuid. Bompockl opranuzanuu
MOJI30BaTENbCKOT0 MHTEpdeiica. OCOOCHHOCTH ANTOPUTMU3ALNN OCHOBHBIX BBIYHCIUTEIBHBIX
IpOLEAYp [UIsl pEIIEHNs HEJIMHENHBIX alreOpandeckux ypaBHEHUH.

IIporpamMupoBanne OCHOBHBIX mpoueayp ¥ (GyHKOMi 1JIsi pelieHUsl YPaBHEHMIl
YyHCJIeHHBIMU MeToAaMmu. [IporpammupoBanue mporuenyp BBOJAa MCXOAHBIX JAHHBIX.
Opranuzanusg 1 opopMIIeHHE TPOrPaMMHOT0 KOJia YUCIEHHBIX METOJIOB PEIICHUSI HeTMHEHHBIX
anreOpandeckux ypaBHeHuil. [IporpammupoBaHue mnpouenyp HpelcTaBlIeHUs pPe3yIbTaToB.
HccnenoBanue BIUSHUS HACTPOCK YUCICHHBIX METO/I0B HA CKOPOCTDH PEILICHUS.

Moayas 5. I[IporpaMMHO-aJITOPUTMHUYECKAS Ppealu3alus YHCIEHHBIX MeTO010B
pelleHUsl CHUCTeM aJireOpaMyecKMX YpaBHEeHHMH B 3aJa4yax XUMHMH M XHUMHYECKOM
TeXHOJIOTUH.

AJITOPUTMHU3ALUsA METOI0B PelleHUsI CHCTEeM JIMHEHHbIX U HeJIMHEHHbIX YPABHEHUH
B 32Ja4aX XHUMHMYECKOH TeXHOJIOrMU. YUMClIeHHbIE METOAbl PELICHUS CUCTEM JIMHEHHBIX U
HEJIMHEWHBIX anreOpandyeckux ypaBHeHUU. [IpumMepbl HCHONB30BaHUSA MPH PEIICHUH 3a]ad
XUMUYECKON TEXHOJOTHH.

IIpoexkTupoBanue wuHTepdeiica mnoAb30BATEAS M AJTOPUTMHU3ANUA OCHOBHBIX
npouenyp u ¢pynkumii. Busyanusanus snemMeHTOB Tpadudeckoro mHTepderica sl BBoAa U
BBIBOJIa JIAHHBIX, OIpPEACICHUE cocTaBa mpouenyp u (yHkumid s oOpabOTKM JTaHHBIX.
OCoOCHHOCTH ~ QJITOPUTMHU3AIMU  YHUCJICHHBIX METOJOB pEHICHUS CHUCTEM JIMHEHHBIX U
HEJIMHEWHBIX alNredpandeckux ypaBHEHUH.

IIporpaMmmMupoBaHHe OCHOBHBIX MNpPOUEAYP M (YHKUUH A5l pelIeHUs CHUCTEM
YPABHEHHII 4YMCJIEHHbIMH MeTogamMM. [IporpammupoBaHue mpouenyp pPYYHOIO U
aBTOMATU3MPOBAHHOTO BBOJA MUCXOJHBIX JAaHHBIX. Opranuszamus u ohopMIIeHHE MTPOrPaAMMHOTO
KOJla BBIYMCIUTEIBHBIX MPOLEAYP s pa3Iu4HbIX YHCIECHHBIX METOJ0B. lcnosb3oBaHue
CIIEIUATTM3UPOBAHHBIX OMOTUMOTEK Tporeayp ¥ (QYHKIMA i pelieHUsi CUCTEM YpPaBHEHUM B
MatpudHoi popme. [IporpammupoBanue nporeayp mpeacTaBIeHHs pe3yabTaToB.

Mopayas 6. [IporpaMMHoO-airopuTMuYecKasi peaju3alusi YHMCICHHBIX MeTOA0B
HHTErpajibHOI0 U AU(P@PepeHunaTIbLHOI0 UCYUCICeHUH B 3a]a4aX XUMHM H XHUMHYECKOH
TEXHOJIOTHH.

AJITOPUTMH3ANHMA METOJ0B HHTErpajbHOro M AuddepeHunaJIbLHOr0 HCYNCICHUSA B
3a1a4aX XMMHMYECKOH TeXHOJOrnu. YucieHHble METOJbl peleHus audQepeHaIbHbIX
ypaBHEHUH 1 ux cucreM. [IpuMepsl HCTIOIB30BaHMs B 33/1a4aX XUMHUYECKOW TEXHOJIOTHH.

IIpoexTupoBanue wuHTepdelica MOAb30BATENs M AJNTOPUTMHU3ALUA OCHOBHBIX
npoueayp M ¢yHkumii. BpiOop cTaHAZapTHBIX KOMIIOHEHTOB rpaduueckoro uHTepdeiica,
OOBSIBICHHME BXOJHBIX M BBIXOJHBIX TIEpeMEHHBIX Tmpouenyp u GyHkuuid. PazpaboTka
uHTepdeiica nosap3oBarend. OCOOEHHOCTH aNTOPUTMHU3AIMM YHCICHHBIX METO/IOB peIIeHUs
TuddepeHIMaIbHbIX YPaBHEHUN U UX CUCTEM.

Oco0enHocTH mNporpaMMHbIX peanusanuii 3axaun Komm wu kpaeBoil 3agaum.
[Tporpammuas peanuzauus 3agaun Komm. OTinuuTenbHble 0OCOOCHHOCTH aNTOPUTMH3AMU U
IIPOrPaMMHOM peann3ali KpacBoy 3a1a4u.

IIporpaMmMupoBaHHe OCHOBHBIX MNpPOUEAYP M (YHKUUH [JJIsl PeLIeHUs] CHCTEM
aupPepeHunaabHbIX ypaBHeHuid. [I[porpaMmMupoBanue npoieayp BBOJAa MCXOIAHBIX JaHHBIX.
Opranuzanus ¥ OQOpPMIIEHHE MPOTPAMMHOIO KOJA UHUCIEHHBIX METOJOB  pELICHUS



muddepeHmanbHEIX ypaBHeHNH U UX cucTeM. [IporpammupoBaHue mpoueayp MpeacTaBICHHS
pe3yibTaTOB Ha HJKpaHEe MOHUTOpa B TaONMMYHON M rpaduyeckoit ¢opmMax M COXpaHEHHUs
pe3yibTaTtoB B (aitin. MccnenoBanue BIMAHUS HACTPOSK YMCICHHBIX METOJIOB Ha CKOPOCTh H
TOYHOCTH PEIICHHUS.
IIporpamMupoBaHue  MeTO/0B
Brruncnenue onpenenéHHBIX MHTErpajoB B 3aJadax XUMHYECKOH TexHoioruu. OcoOeHHOCTH

BbIYMCJIEHHS]  ONpeNdeJEéHHBIX  HMHTErpajioB.
POrPaMMHO-aJITOPUTMUYECKON peanu3aliil YUCICHHBIX METOJO0B BBIYMCICHUS OINpPEAeIEHHBIX
uHTerpanon. [IporpaMMupoBaHie OCHOBHBIX MPOLEAYpP U (PYHKIHMI BBOAA MCXOAHBIX JAaHHBIX,
BBIUMCJICHUS] M TPEACTaBIICHUsI pe3yibTaToB. McciaenoBanue BIMSHUS HACTPOEK YHMCICHHBIX

MCTO0B Ha CKOPOCTb U TOYHOCTH PCIICHH.

Moayas 7. [IporpaMMHO-aJrOpUTMHYECKAs] peaju3alusi YNCJIEHHBIX MeTO0/10B
onTUuMU3aUMU QYHKUIMI OTHON U HECKOJBKHUX NepeMeHHbIX.

AJITOPUTMHU3ANUs PelIeHUs 32424 ONTHMHM3AUMH (PYHKIUHA OJHON M HECKOJIbKHUX
nepeMeHHbIX B XHMHYECKOH TeXHOJIOrMH. UMCICHHBIE METOJbl ONTHMH3AIUU PEIICHUS
3a7a4 OJHOMEPHON M MHOTOMEpHOM onTuMu3auuu. OnpeaesieHue TUIOB UCXOAHBIX JaHHBIX U
pe3yabTaTOB pacuéTa IpU ONTUMH3ALUU. 3alaHUE HACTPOCK JJI Pa3IMYHBIX METO/OB.

IIpoexkTupoBanue wuHTep(eiica mNMoJbL30BaTesi M AJTOPUTMHM3ALUS OCHOBHBIX
npoueayp u ¢pyukumid. OnpeneneHue CTaHAAPTHHIX TPAPUUYECKUX SJIEMEHTOB YIIPaBICHUS
IIPOrpaMMHBIM MPHIJIOKEHHUEM, (POPMHUPOBAHUE MEPEUHS HEOOXOAUMBIX ISl aJrOpUTMU3ALNU
npouenyp U ¢yHknui. OCOOEHHOCTH AITOPUTMH3AIMN YHCICHHBIX METOJOB ONTHMHU3AINN
(GyHKIUI OTHON U HECKOJBKHUX NEPEMEHHBIX.

IIporpamMupoBanne MeTOAOB ONTHUMHM3AUUM (QYHKIUIA OAHON U HECKOJbKHX
nepeMeHHbIX. [IporpammupoBanue mnporeayp BBOJA HCXOAHBIX JaHHbIX. OpraHnuzauus u
oopmIleHHEe TPOTPAaMMHOTO KOJa YHUCICHHBIX METOJOB OIHOMEPHOW U MHOTOMEpPHOU
ontumuzanuu. [IporpamMMupoBaHue mpolenyp MNpeacTaBieHus pe3ynbraToB. MccienoBaHue
BIIMAHUSA HaCTpOE:K YUCJIICHHBIX MCTOOA0B HA CKOpOCTL pGIHGHI/ISI.

4. O0beM y4eOHOH JUCHUIIMHBI

B 3auetHbix | B akanmem.
Bunsl yueOHoI paboTh eIMHULIAX qacax
O0mas TpyA0eMKOCTb JUCIUILIHHBI 110 Y4eOHOMY IVIaHY 5 180
AyauTOpHBIE 3aHATHSA: 2,3 80
Jlexuuu (Jlek) 0,4 16
[Tpaktryeckue 3ansatus (I13) 0,9 32
JIaGopatopusbie pabotsl (JIP) 0,9 32
CamocrositesbHas padora (CP): 2,7 100
CamocTosTenbHOE H3YUYCHHUE PA3/IeTIOB TUCIIUTLIHHBI 2,7 100
Bua koHTpOJs: 3aueT / IK3aMeH - 3auer ¢
OLICEHKOH

AHHOTanus padoueil nporpamMmsl JucuuNIMHbI «MemOpanbl. Moae1upoBaHue u

npumenenue» (b1.B.JIB.7.1)




1. Hean QMCHMIUIMHBI — W3YYE€HHUE OCHOBHBIX IPOLIECCOB pa3lesieHUs Ha MeMOpaHax
JUISL KHUJIKAX U Ta30BBIX CHCTEM, HAXOISIIUX MPUMEHEHHE B XUMHUYECKOH, (hapMalieBTHUECKOM,
HEPTEeXUMHUYECKOW U OMOTEXHOJOTHYECKOM  OTpacisixXx MPOMBIIUICHHOCTH; OCBOCHHUE
TEOPETUYECKUX OCHOB Pa3IMYHBIX MEMOpaHHBIX MpolieccoB (bapomeMOpaHHbIX, TUPPY3nOHHO-
MEMOpaHHBIX, TEPMOMEMOPAHHBIX U AIEKTPOMEMOpPAHHBIX), HA OCHOBE MO3MUIMI CHCTEMHOTO
aHaJIM3a M3y4eHHE OCHOBHBIX MOJXOJOB K MOJIETHUPOBAHUIO OTAEIBHBIX MEMOpaHHBIX W/ WU
MHTETPUPOBAHHBIX MEMOpPAHHBIX MPOLECCOB, B TOM YHUCJIE C HCIOJIb30BAHUEM MPHUKIAIHBIX
MIPOrPaMMHBIX MTAKETOB, U K MPOCKTUPOBAHUIO MEMOPAHHBIX CXEM pa3JIeICHHUS.

2. B pesyabTare u3y4eHusi AMCUMILIMHBI 0aKaTaBP H0JIKEeH:

oBJaJeTh ciaeayomumu odmenpodeccunonanbubiMu (OIIK) komnereHuusamMu:

— CIIOCOOHOCTBIO HCIOJI30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JHUCUUIUIMH B
npoeCCUOHATIBHON  JEATENbHOCTH, NPUMEHSITh METOJAbl MAaTEeMAaTHYEeCKOrO aHaiuu3a |
MOJICTTMPOBAHHMSI, TEOPETUICCKOTO M AKCIIepUMeHTanbHoro uccnenoBanus (OITK-2);

oBJIaeTh ciaeayrmmumMu npogpeccuoHanbHbIMU (IIK) komnereHunsivu:

— CIIOCOOHOCTBIO YYacTBOBAaTh B COBEPLICHCTBOBAHMM TEXHOJOTHYECKHX IPOIECCOB C
MO3UIUI PHEPTO- U pecypcocOepekeHusl, MUHUMH3AIMH BO3JACHCTBUS Ha OKPYXKAIOIIYIO Cpery
(IIK-2);

— CIIOCOOHOCTBIO MOJIEIMPOBATH JHEPro- M pecypcocOeperaroliue MpoIecchl B
npombinuieHroctd (I1K-16);

3uameo:

— OCHOBHBIE MPOIIECCHI pa3/IeIeHHs] HA MeMOpaHax JUIsl )KUJKUX U Fa30BbIX CUCTEM;

— OCHOBHBIE  TEOPETUYECKHME OCHOBBl  pa3jIMYHBIX  MEMOpaHHBIX  IPOLIECCOB
(6apoMeMOpaHHBIX, TU(PPY3HOHHO-MEMOPAHHBIX, TEPMOMEMOPAHHBIX U JICKTPOMEMOPAHHBIX );

— MPUHIMNBI U MOAXO0JbI K MOJEIHPOBAHUIO 3TUX IMPOLIECCOB C MO3UIUN CUCTEMHOTO
aHaJIun3a;

Ymemos:

— PACCUMUTHIBATH JIBUXKYIIYIO CHJIbI M OCHOBHBIE MapaMeTpbl MPOIECCOB MEMOpPaHHOTO
paseneHus;

— MPOBOJUTH pacyeThl MO MoAOOpYy CXeM MEMOpPAaHHOIO pa3iefieHUus B MPOrpaMMHBIX
MakKeTax;

Bnaoemp:

— OCHOBHBIMU NPUHIMIAMH M IOAXOJaMU K MOJIEIMPOBAHUI0 OCHOBHBIX IPOLIECCOB
MeMOpPaHHOTO pa3/ieeHus;

— MPOTpaMMHBIMH TAKeTaMU [UIsi pacyeToB M MOAOOpa OTAENbHBIX MEMOpPaHHBIX
anmnaparoB W/ WM UHTETPUPOBAHHBIX MEMOPAHHBIX MTPOLIECCOB

— NpOrpaMMHBIMHM TaKeTaMu JJIs NPOEKTUPOBAHHMS W MoAOOpa cXeM MeMOpaHHOTo
pa3eseHusl.

3. Kparkoe conep:kanue IHCHUIIHHBI:

Beenenne B memOpanHsle mponecchl. Knaccugpukanun. OCHOBHBIE THUIIBI MEMOpPaHHBIX

aneMeHToB. O0acTH MPUMEHEHHUS:

O0630pHBII MaTepual 0 pa3IMYHBIX MEMOpPAHHBIX MpOLEeccaX, HaXOAAIMINX TPUMEHEHNE B
XUMHUYECKOH,  (apmaneBTHUeCKOH U OWOJIOTMYECKOM  OTpacisx  MPOMBIIUIEHHOCTH
(6apomemOpannbie, nuddy3noHHO-MEeMOpaHHBIE, TEPMOMEMOpPAHHBIE U AJIECKTPOMEMOpPaHHbBIC
nporiecchl). OCHOBHBIE KacCH(pUKAIMU MeMOpaH, MEMOpPAaHHBIX MPOIECCOB, MAaTEPHAIOB JIJIS
nosyuyeHuss memOpaH. OCHOBHBIE THIBI MEMOpPaHHBIX D3JEMEHTOB, HMX IPEUMYIIECTBA H
HenoctaTku. O0IacTH NPUMEHEHHUS.

BapomemOpaHHbIe TPOIIECCHI:



Knaccudukanmust OGapoMeMOpaHHBIX TMPOIECCOB, WX MABMXKYymas cuia. (OCHOBHBIC
dakTopsl, BIUAIOINIME HAa OapoMeMOpaHHbBIE MpoIecchl: padouee MaBJEHUE, TEMIIEparypa,
THIPOAMHAMUYECKUE YCIIOBHS, KOHIEHTPAMM KOMIIOHEHTOB, JJIEKTPHYECKHE W MarHUTHBIC
OJIS1, IPUPO/Ia U COCTAB PACTBOPEHHBIX BemlecTB. [loysipu3aliMoOHHbIE SIBICHUS U OTIIOXKECHUS HA
noBepxHoCcTH MeMmOpaHbl. OnrcaHue MporeccoB oOpaTHOro ocMoca (0/0), ynbTpaduiIbTpalluu
(y/d), mupodunbrpanmu (M/}). MeToapl omnpeneneHus xapakTepucTuk MemOpaH. OCHOBHBIC
TUIOTE3bl pa3eNeHus] METOAOM obOpaTHoro ocmoca. KanumispHo-QuibTpalliOHHAsT MOJENb.
MonenupoBanue ¥ pacyeT  MPOIECCOB  OOpaTHOrO  ocMoca,  YibTpaduIbTpaluy,
MukpomibTparuu. OCHOBHbIE 00JIaCTH TIPUMEHEHUSI.

Juddy3nonHo-MmeMOpaHHBIE TPOLIECCHI:

Knaccudukanus i y3noHHO-MEMOpPaHHBIX IIPOLIECCOB (razopaszeinenue,
nepBaropanus, AUainu3, TPOLECcChl ¢ UCIOIb30BAHUEM KUAKUX MeMOpaH). OCHOBHBIE CXEMBbI
pabotsl anmaparoB. dakTopsl, Baustomue Ha A1} (Hy3nOHHO-MEeMOpaHHbBIE TPOLIECCHI: MaTeprall
MeMOpaHbl, TUAPOAMHAMUKA, TEeMIIepaTyphl, COCTaB pas3eligeMoil cMecu, mpupoaa, ¢opma u
pa3Mep MOJIEKYJ BEIIEeCTB B pa3zenseMoi cmecu. OCHOBHBIE THIIBI XKHIKHX MeMOpaH. Onrcanue
MEXaHM3MOB MPOHHIIAHUSA TPU pa3fesieHUH Ta30B, MEPBANOpAIUU, JUATH3E U IPOLECCOB C
UCIIONIb30BAaHUEM KUAKUX MeMmOpaH, MojenupoBanue u pacder. OCHOBHBIE 00JIacTH
NPUMEHEHUSI.

DeKTpoMeMOpaHHBIE TPOIECCHI:

OcHOBHBIE aCIIEKThl AJIEKTPOMEMOpaHHBIX IpoueccoB. MoHOOOMEHHBIE MeMOpaHBI.
Konctpykumu — snekrpoguanu3Hbeix  anmapatoB.  OCHOBHBIE — mapaMeTpsl  Iporiecca
3MeKTpoananu3a, pacder. OCHOBHBIE 00IaCTH TPUMEHEHHUSI.

TepMomeMOpaHHBIE TPOLIECCHI:

[Tpouiecc MeMOpaHHOH AUCTWUISIIMU. BrnusHue cBOWCTB Marepuasia MeMOpaHbl Ha
npolecc pasjesieHust (CMayuBaeMOCTb, IOBEPXHOCTHOE HATSKEHME, NMOBEPXHOCTHAs SHEPTUs
noaumepa). OCHOBHBIE 00J1aCTH TPUMEHEHHUS.

HNuTterpupoBanHbie MEMOpaHHBIE TTpoIecChl. MeMOpaHHbIE PEaKTOPHI U OMOPEAKTOPHI:

Knaccugukanus. Ilpoueccel, mporekarmomue B MeMOpaHHBIX OHopeakTopax. THIIBI
MeMOpaHHBIX OnopeakTopoB. KuHeTHueckue 3aBHCHUMOCTH pocTa Ouomacchl, MPOAYKTOB U
pacxona cyOctpara. MaremaTudyeckoe MojelupoBaHue u  pacueT. OCHOBHbIE 00JIaCTH
PUMEHEHHUS.

[TpoexTrpoBaHEe MEMOPAHHBIX CXEM pa3/IeICHuUs:

OcHOBHBIE PeXHMbI pabOThl MEMOPAaHHBIX MoAyneld. OJTHONPOXOAHAS CXeMa M CXeMa C
peunpkyisiiuen. Kackannelie cxemsl. [Ipumepst.



4. O06beM yueOHOM JUCUUIIJIMHBI

B 3aueTHEBIX B akanem.

Bunsr yae6HoI paboTh eAMHUIIAX yacax
OO0mas TPy10eMKOCTh TUCIUIIJIMHBI 10 Y4eOHOMY IJIaAHY 3 108
AyaUTOpPHBIE 3aHATHS: 1,2 48
Jlexumu (Jlek) 0,4 16
[TpakTuueckue 3ansatus (I13) 0,4 16
JIaboparopusie paboTs (JIP) 0,4 16
CamocrositesbHas padora (CP): 1,8 60
CaMocTosTeIbHOE U3YUEHUE PA3/IETI0B TUCIUILINHBI 1,8 60
Buj koHTpoIs: 3a4eT / IK3aMeH - 3auer

AHHOTaNUA padoyeil MporpaMMbl TUCHUIIMHBI «MaTeMaTHYecKoe MOIeJTUPOBAHNE U
MeTO/bl CHHTE3a THOKHX XUMHYecKuX nmpou3soacTs» (b1.B./[B.7.2)

1. ]_Ie.]'ll/l AUCHUILIMHBI — HAY4YUTb CTYACHTOB TCOPCTHYCCKHMM OCHOBaM COCTaBJICHHUA
MAaTEMAaTHYICCKUX MOI[GJIGfI T'HOKHUX XHMUYECKHX IMPOU3BOACTB KAaK CJIOXKXHBIX HCPAPXHUUCCKHUX
CUCTEM C HCIIOJIB30BAHUECM MCTOJOB JCKOMIIO3MIIMHM Ha OTACIBbHBIC IIOACHCTCMBI, 6J'IOKI/I,
MOAYJIXM W HPAKTUYCCKHM HABBIKAM HCIIOJB30BAHUA MATCMATHUYCCKUX MO,Z[CJICI;'I XUMHKO-
TCXHOJIOTHYCCKUX ITPOHCCCOB U CHUCTEM JIA MCCICOOBAHUA ITOBCACHUA 00beKTa B Ppa3IMYHbIX
yCiioBUsAX  BEACHHA IIPOLECCOB U Q)YHKHI/IOHHpOBaHI/IH THOKHX ABTOMATHU3HPOBAHHBIX
MPONU3BOACTBCHHBIX CUCTEM C UCITIOJIB30BAHUECM CPECACTB KOMHI)IOTepHOI}'I TCXHUKU.

2. B pe3yabTare u3y4eHusi AMCUMILIMHBI 0aKaTaBP A0JIKEH:

oBJajeTh ciaeayomumu odmenpodeccunonaibibiMu (OIIK) komnerenuusamMu:

— CIIOCOOHOCTBIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCITUILIMH B
npoecCHOHANBHOM  AEATEIbHOCTH, MPUMEHSITh METOJbl MaTeMaTH4YecKoro aHajliu3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M AKCIIepUMeHTanbHoro uccnenaoBanus (OITK-2);

oBJIafeTh cjaeayrmmumu npogpeccuoHanbHbiMu (IIK) komnereHuusivu:

— CIIOCOOHOCTBIO Y4acTBOBaTh B COBEPUICHCTBOBAHMM TEXHOJIOTMYECKHMX IPOLECCOB C
MO3UIUI DHEPro- U pecypcocOepeKeHusi, MUHUMH3AIMN BO3AEUCTBUS Ha OKPYXKAIOIILYIO Cpeny
(IIK-2);

— CIIOCOOHOCTBIO MOJIEIMPOBATH JHEPro- M pecypcocOeperaroye MNpoIecchl B
npomeinuieHHoctd (ITK-16);

3namo:
- OCHOBHBIE TOHSATHS W OIpENeJeHHs] B OO0JIACTH CO3JIaHUs THOKMX aBTOMAaTHU3MPOBAHHBIX
MPOU3BOJICTBEHHBIX CHCTEM B XUMHYECKOH TEXHOJOTUU (TIOHATHUS TEXHOJIOTHYECKOTO |
anmapaTypHOro MOAYJNs, ONOKa, TEXHOJOTMYECKOH W OpraHM3allMOHHOW CTPYKTYp THOKHX
XHUMHKO-TEXHOJIOTHYECKUX CUCTEM);

- MOJIETM OCHOBHBIX M BCIIOMOTATEJIbHBIX ONEPALMil U CTaJAWI B allapaTypHbIX MOIYJIAX
MEPUOUYECKOTO AEHCTBHUS;



- CIocoOBl OpraHU3AIMH BBITYCKA MHOTOACCOPTUMEHTHON XMMHYECKOW MPOJYKIIMH HA
obopymoBanuu copmenieHHoM u rrudkoit XTC (mocnenoBarenbHO, MUKIUIECKH, TPYIITIaMH);

- MOJIETTU MHJMBHUIYaJIbHBIX, COBMEIICHHBIX U TMOKUX XUMHUKO-TEXHOJIOTMYECKUX CUCTEM
C pa3IMYHBIMU CIIOCOOAMH OPTaHU3AIUH BBITYCKAa MHOT0ACCOPTUMEHTHOM MPOYKIIMH U MOJICTH
pa3MeIrieHusi MPOAYKTOB JOMOJHUTEIHHOTO acCOPTHMMEHTa Ha OOOPYAOBAHHUU JIEHCTBYIOIICH
XTC,;

- OCHOBHBIC METOJbI W aJTOPUTMbI PEIICHHs 3a7a4 CHHTE3a  WHAWBUIYaJTbHBIX,
COBMEIIECHHBIX U THOKUX XUMHKO-TEXHOJIOTHYECKUX CUCTEM B JICTCPMUHHPOBAHHBIX YCIOBHSIX;

- OCHOBHBIE METOJbl KJacCU(pUKAIIMM AaCCOPTUMEHTa MPOJIYKIIMA Ha TPYIIIbI
COBMECTHOT'O BBIITYCKa HAa THOKON XUMHUKO-TEXHOJIIOTUYECKON CUCTEME.

Ymemos:

- NPOBOJUTH PACYETHl IO MOJCIMPOBAHUIO THIIOBBIX IPOLECCOB B amnmnapaTypHbIX
MOAYJSAX NEPUOJUUYECKOTO ACHCTBUS;

- CTpPOUTh BPEMEHHbIE JAHUarpaMMbl (YHKIIMOHUPOBAHHUS aNNapaTypHbIX MOJIYIEH,
0JIOKOB, MHIUBUIYATbHBIX, COBMEIIEHHBIX M TMOKMX XHMHUKO-TEXHOJIOTHMUYECKUX CHCTEM IMpHU
pa3IMYHBIX CI0c00ax HapaOOTKH MPOIYKTOB aCCOPTUMEHTA;

- pelaTh TUIIOBBIE 3aJ1a4¥ MOJICTMPOBAHNS U CUHTE3a WHIUBUIYAIbHBIX, COBMEILIEHHBIX
U THOKUX XUMHUKO-TEXHOJOTUUYECKUX CHCTEM B JECTEPMHUHUPOBAHHBIX YCIOBHSIX M pa3MEIICHUS
JIOTIOJTHATEIILHOTO aCCOPTUMEHTAa Ha OOOpYJOBAaHHM CHUHTE3WPOBAHHOW WJIM JIEHCTBYIOIIEH
XTC;

- TPOBOAMUTH KiIacCU(PHUKAIUIO TMPOIYKTOB AaCCOPTHMEHTa Ha BO3MOXKHBIE TPYIIIbI
COBMECTHOT'O BBIITYCKA C UCIIOJIb30BAHUEM TEOPETHKO-MHOKECTBEHHBIX U MATPUUHBIX METOJIOB.

Bnaoemos:
- HaBBIKaMU UCIOJIb30BaHUs OJIOYHO-MOYIBHOTO MOAX0Aa K (POPMUPOBAHUIO MPUHIIUITHATIBHBIX
CTPYKTyp I/IH)II/IBI/II[yaJ'II)HBIX, COBMCUICHHBIX U FI/I6KI/IX XUMHUKO-TEXHOJIOTNYECKNX CUCTEM,

- HaBBIKAMH HCIIOJB30BaHUS CHCIHAIM3UPOBAHHOTO TPOrPAMMHOTO OOCCIICUCHUS IS
peHICHI/Ifl 3a1a4 MOHGHHpOBaHI/Iﬂ U CUHTEC3a I/IHI[I/IBI/I)IyaHI)HI)IX, COBMCIICHHBbIX, FI/I6KI/IX XHUMHUKO-
TCXHOJIOTHYCCKUX CHCTEM H pa3MemeHI/1${ HpOJIYKTOB JOITOJIHUTCIIBHOTI'O aCCOpTI/IMCHTa JJIA
NEHCTBYIOIINX, PEKOHCTPYMPYEMBIX M MOACPHUZUPYEMBIX TMPEANPUATHI MaTOTOHHAKHON
XUMHYECKON M CMEKHBIX OTpaciieil MPOMBIILIEHHOCTH.

3. Kparkoe conep:kanue TUCHUNIAHBI:

BBenenmne. Kparkuil ncropuyeckuil ouepKk pa3BUTHUS OTEUECTBEHHBIX M 3apyOe’KHBIX
TMOKMX aBTOMAaTU3UPOBaHHBIX NMpou3BoAcTBeHHBIX cucTteM (I'AIIC) B XxumMuueckoil U CMEXHOMN
OTpaciIIX MPOMBINIJIEHHOCTH: UX OCOOEHHOCTH M 00yacTH nmpumMeHeHus. Llenu u 3amgaun Kypcea.
OcHOBHbIE TIOHATHS U OTIPEIETICHUSI.

Mopnyas 1. IToaxoab! K CO31aHHI0 THOKUX XMMHYECKHX NPOU3BOJCTB

Cnoco0bl opraHm3anMm THOKHX XMMHYECKHX MPOM3BOJACTB: IEPUOIUYECKHE,
noiyHenpepbiBHbe.  Kiaccudukanus — XMMHKO-TeXHOJOrHyeckux  cucreM. Cneuuguka
NEPUOANYECKUX TPOLECCOB, MX OTIMYMA OT HENpepblBHbIX. [loHATHE TEXHOIOrMUECKOMN
OTIEpaIN¥, TEXHOJIOTHYECKON cTaauu, Moayis, 0moka, XTC. MHOroacCOpTUMEHTHBIE XUMHUKO-
TE€XHOJIOTHYECKHE CUCTEMBI: HHIANBHUIYyaIbHbIE, COBMEIICHHbIE, THOKHE.



TunoBasi crpykrypa I'AIIC B xummnuyeckoil TexHO0JIOruM. OCHOBHBIE MOJCUCTEMBI
['AIIC: XUMUKO-TE€XHOJIOTHYECKAs, TPAHCIIOPTHAs, CKIIa/ICKasi, UH()OPMAIIMOHHO-YIIPABIISAIONIAS.
MoynbpHBIN NPUHLIKI OpraHu3anuu anmnaparyptaoro opopmuenus ['AIIC.

Mopayas 2. Teopermyeckue OCHOBbI MOJAEJHMPOBAHUS THMOKHX XMMHMYECKHX
NMPOU3BO/JCTB MOYJIbHOI0 TUIIA

I'mokas XTC kak 00beKT MoAeMpoBaHus. Bujabl MaTeMaTH4eCKUX MOJEIICH, METOIbI
MOJICJIMPOBAHUS JAUCKPETHO-HEIIPEPhIBHBIX cHUCTeM. lepapxuueckas CTpyKTypa Mojeneit
rubxoii XTC.

MopenupoBaHue THIOBBIX ONepauMii W OAHOCTAJAMIHBIX TEPHOAMYECKHX
NPOLECCOB, peajn3yeMbIX B €MKOCTHOM 00opynoBaHMu. OCHOBHbIE M BCIOMOIAaTEIbHbBIE
TEXHOJIOTHYECKHE olepaui. Moaenu BCIIOMOraTelIbHBIX OINlE€palvil B annapaTypHbIX MOAYJIAX
NEPUOANYECKOIO JEHCTBUS: 3arpy3Kd U BBITPY3KM PEAreHTOB M INEPEMELICHHUS PEaKIMOHHOM
Macchl. MoaenupoBaHue onepanuii HarpeBaHus (OXJIaX/IeHHUs1) MPH MOCTOSHHOM U MepeMEHHOMN
TeMIeparype TerioHocuTes. MoienrpoBaHUe MPOLIECCOB IMEPEMEIINBAHUS B TOMOTEHHBIX
cpenax. Mojieian XUMUYECKUX PEeaKIfil C UCIOJIb30BaHUEM ypaBHEHUH (GOopManbHONH KUHETUKU U
TEIUIOBBIX MTPOLIECCOB B MEPUOINIECKUX PEAKTOpaxX.

MopenupoBaHue OJHOCTAAMIHBIX XHMHKO-TEXHOJOTMYECKHMX IPOLECCOB B
annapaTypHbIX MOAYJAX NEePHOAUYECKOro NAelicTBUS B MHAUBHAYAJIbHBIX, COBMEIIEHHbIX
u ruokux XTC. 3amaya 0 Ha3HAYCHUU TEXHOJIOTMYECKUX CTaguil M WX amnmapaTrypHOTO
0 OpMIIEHHS C YUETOM CHELM(PUKU CO3/1aHUS COBMELIEHHBIX THOKUX XUMUYECKUX ITPOU3BOJICTB.
MeToapl COBMEIIEHUS XHMHUKO-TEXHOJIOTMUECKUX IMpoieccoB. DopMUpOBaHHE COCTaBOB
TUTIOBBIX TEXHOJIOTMYECKUX M ammapaTypHBIX MOJIyJeil JUISL  peanu3aliy  BBITyCKa
MHOT0aCCOPTUMEHTHOM mpoaykuuu. OnpeseneHue JIUTeTbHOCTeH TEXHOIOTHYECKUX [UKIOB U
IIOCTPOCHHE BPEMEHHBIX JIuarpamMm. PacdeTbl pa3MepoB OCHOBHOTO M BCIIOMOTaTEIBHOIO
00OpyJIOBaHUS B almapaTypHBIX MOAYJSAX M BbIOOp oO0Iiero o0opynoBaHMS Ul pean3allud
TEXHOJIOTHYECKHUX CTaNM.

IMoaxoawpl, Meroasl W Moaeau (OPMHPOBAHUS OJ0YHO-MOAYJBHBIX CTPYKTYP
ruokux XTC. Meroasl  ¢GopMUpOBaHMS  aNNapaTypHO-TEXHOJOTHYECKUX  OJIOKOB,
¢dbopmupoBanus npuHIMNUAIBHBIX CTPYKTYp XTC. OcoOeHHOCTH OpraHu3aluy B3auMOAeCTBUS
0JIOKOB.

Mopnyas 3. MaTemaTu4eckoe MOACJIMPOBAHNE HHIAMBHUAYAJIbHBIX, COBMECIICHHBIX U
THOKMX XHMH4YE€CKHX NPOU3BOJCTB.

MartemaTu4ecKue MOCTAHOBKH 32/1a4 pacuyeTa HMHANBUAYAJbHBIX, COBMEILEHHbIX H
rudkux cxem:  omnpexaeneHue pasmepoB — obopynoBanuss XTC 3agaHHON CTPYKTYpHI,
WCCIIEIOBAHNE TEXHOJOTrn4eckux CTpykTyp XTC, COOTHOIIEHUS IJis pacyera COrIacyroIIuxX
emkocteit B XTC 6109HO-MOIyJIBHOTO THIIA.

Onpenenenne BpeMeHM BBIIYCKa MHOI0ACCOPTHMETHOH NPOAYKIMH NPH
Pa3jIMYHBIX cnoco0ax Hapa0OTKM ACCOPTHMEHTA: JJI1 CXEM, COCTOSLIMX M3 allapaTroB
NEPUOANYECKOTO JEMCTBHUS C HEMOCPEACTBEEHHBIM B3aUMOJEHCTBUEM CTAIUi; I CTPYKTYp C
NapauleJbHBIMUM annapaTaMyd Ha CTaJusaX; JJIS CXEM C IPOMEXKYTOUHBIMHM COTJIACyIOLMMU
€MKOCTSIMHU.

Mopayab 4. CHTe3 HHAMBUAYAJbHBIX H THOKHX XMMHKO-TEXHOJOTHYECKUX CHCTEM
B YCJIOBHSX IOJIHOM onpeaeeHHOCTH HH(opmanuu



CTPYKTYpHBIHi M CTPYKTYpPHO-mapameTrpuyeckuid cuHTe3. OO0OOIMIEHHBIH TOAXOa K
CHUHTC3Yy MHOT0AaCCOPTUMCHTHBIX XTC: ocHOBHEIE 9Tallbl, 3aa4u, PC3yJIbTAThI.

IMocTaHoBKM 33724 CHHTE3a MHIAMBHAYAJIbHOH XMMHKO-TE€XHOJOTHYECKON CHCTEMbI
KAaK 3aJa4 ONTMMH3allMM, BKJIKOYAIOLIEH almaparsl MEPUOJAMYECKOr0 M IOJYyHENPEPBIBHOTO
I[CﬁCTBPISI " corjiaCyromme CMKOCTH, IIPU OTPpaHUYCHHUU HAa CPOK BBIITYCKaA.

IlocTaHoBKM 3aJa4 CHHTe3a KBAa3HONTUMAJBHBIX CTPYKTYP COBMELIEHHBIX H
ru0KHX XHMHKO-TEXHOJOTHYEeCKHX CHUCTEeM: KPUTEPUH ONTHMHU3ALNUU, OTPaHUYCHUS.
Anroput™mbl pemieHusi 3anad cTpykrypHoro cunte3a XTC ¢ corjacyromumu EMKOCTIMU U
napajuieIbHBIMU allllapaTaMu.

Cunte3 rudkux XTC npm BbInmycke accopruMeHTa rpynnamm. [locraHoBku 3anauy
KJaccu(UKauy acCOPTHUMEHTa Ha TPYNNBl BBITYCKA W METOAbl HMX pEIICHUs: TEOPETHKO-
MHOKECTBEHHBIM, MaTpuyHblid. CeTeBble MOJEIM BBIIYCKAa ACCOPTUMEHTa TpyIHIaMud U
dopMHpoBaHHE OrpaHMYCHHH Ha CPOK BBIMTYCKa NPOAYKTOB Tpynnamu. IlocTtaHoBku 3amay
cunte3a TuOkux XTC mpu BhITyCKEe acCOPTUMEHTA TPYINaMu MOCTOSTHHOTO COCTaBa Kak 3ajad
ONTUMM3AIINH.

IlocTanoBKka 3a1auM pa3MellleHHs] BBIMYCKAa ONMOJHUTEJIbHOI0 ACCOPTHMEHTA Ha
ob6opynoBanuu aeiictyromieit XTC u anroputMsl ee pemieHusl.

Moayab 5. MeToabl U aJroOpuTMbI pelleHMs] 327424 MOJACJTMPOBAHUSA U CHHTE3a
THOKHX XHMHKO-TEXHOJOTHYECKHX CHCTEM

MeToabl CHHTE3A CJ0KHBIX XUMHKO-TEXHOJOITHYEeCKHUX CUCTEM: JCKOMIIO3UITMOHHBIHN,
3BPUCTUYECKUI, SBOTIOIIUOHHBIN.

AJITOPUTMBI pelieHusl TUCKPETHO-HeNPEPbIBHBIX HEJMHEHHBIX 32724 CHHTe3a
rudkux XTC: meToa moHOTro nepedopa, METOIbI JIOKAJIBHOTO ITOUCKA.

4. O0bem y4eOHOH JUCHUIIMHBI

B 3auerHbix | B akanmem.

Bunpl yue6HOI paboThl €IMHHLIAX yacax
OO01ast TPy10eMKOCTh THCHHUIIJIMHBI 10 YYeOHOMY NJIaHY 3 108
AyauTOpHBbIE 3aHATHSA: 1,2 48
Jlexmuu (JIek) 0,4 16
[Tpaktryeckue 3ansatus (I13) 0,4 16
JlabopaTtopusbie padoTsl (JIP) 0,4 16
CamocrositesbHas padora (CP): 1,8 60
CamocTosTenbHOE H3YUYCHHUE PA3/IeTIOB TUCIIUTLTHHBI 1,8 60
Buj koHTpoJIsi: 3a4eT / IK3aMeH - 3auer

AHHOTaus padoyel NporpaMmMbl JMCHHILIMHBI «'eTeporeHHbIil KaTaIu3 U
karaauTudeckue npouecco» (b1.B.JIB.8.1)

1. eau AMCHUIVIMHBI — HAYYUTH CTYIE€HTOB MOHUMATh (PU3UKO-XMMUYECKYIO CYIIIHOCTb
(GbyHIaMEHTAIbHBIX OCHOB pa3UYHbIX TEOpUH KaTaluza, METOJOJIOTUH  HaIpaBJIEHHOTO



nmoxdopa W TPUTOTOBJICHHSI KATAM3aTOPOB, METOJaM  ONPEICIICHUS KaTaTUTUYECKON
AKTUBHOCTH, METOJIaM UCCJIEIOBAHUSI KaTATUTHUYECKUX MPOLECCOB U OCTPOCHUS UX MOJENEH.

2. B pe3yabTaTe M3y4eHUs1 JUCHUILINHBI 0aKaJIaBP 0JIKEH:

oBJIaleTh cieayrmumMu npogpeccuoHanbHbiMU (IIK) komnereHuusivu:

— CHOCOOHOCTBIO Y4acTBOBAaTh B COBEPIICHCTBOBAHUM TEXHOJIOTMYECKUX MPOIECCOB C
MO3UIUI PHEPTO- U pecypcocOepekeHusl, MUHUMH3AIMN BO3ACUCTBUS Ha OKPYXKAIOIIYIO Cpely
(I1K-2);

— CIIOCOOHOCTBIO MPUMEHSATH COBPEMEHHBIE METOJbl MCCIEAOBAHUS TEXHOJOTHUYECKHX
MPOLIECCOB W NPUPOAHBIX Cpel, MCHOJIb30BaTh KOMIIBIOTEPHBIE CpEACTBA B HAYYHO-
uccienoBarenabckoit padore (I1K-14);

— CIIOCOOHOCTBIO MOJIEIMPOBATH JHEPro- M pecypcocOeperaroliyue MpoIecchl B
npomsbitieaaocta (ITK-16);

3namp:

- OCHOBHBIE TI0JIOKEHUS TEOPUN F€TEPOreHHOr0 KaTaan3a,

- 3aKOHOMEPHOCTH TMPOTEKAHHS KATATUTHYECKUX M aJCOPOIMOHHBIX MPOIECCOB B
CHUCTEMax ra3-TBep0€, )KUIKOCTb-TBEPJIOE,

- METOJbl MOCTPOCHMS KHHETHYECKMX MOJEIEH XHUMHUYECKUX PEaKIuh, MOJeJen
a7copOLIMOHHBIX MPOILIECCOB HA FETEPOTeHHBIX KaTaau3aTopax,

- METOJBl DEIICHMS YpPAaBHEHUM KHHETHMKM XUMHUYECKHX pEakIui U Mojeien
TUHAMHUKU aJICOPOIIMM HA SHEPreTUYEeCKH OJHOPOAHBIX W HEOJAHOPOIHBIX IMOBEPXHOCTAX
reTEPOreHHBIX KaTaJIUu3aTOPOB,

- METO/Ibl IOCTPOCHMS U PEUICHUs] YPaBHEHU MOJIENM 3€pHA KaTajau3aropa U pacuera
dakTopoB A3PPEKTUBHOCTH €T0 PabOTHI,

- Hay4HbI€ OCHOBBI I0JI0OPA U MPUTOTOBIICHUS KaTaIH3aTOPOB,

- METOJIbl U3MEPEHUS KAaTATMTUYECKON aKTUBHOCTH,

- (U3UKO-XMMHUYECKHE CBOMCTBA KaTaaU3aTOPOB-METAIUIOB, MOJIYIPOBOJHUKOB U
JIUAJICKTPUKOB U IPUPOTY UX KATATTUTUYECKON aKTUBHOCTH,

- OCHOBHbIE KPYNHOTOHHAQ)KHBIE IPOU3BOJACTBA W IPOMBILUICHHBIE KaTalU3aTOpPbI
nepepaboTku He(TH U rasa.

Ymemon:

- ompenensiTh (U3MKO-XMMHYECKHE CBOMCTBA T'E€TEPOTE€HHBIX KAaTalu3aTOpOB U
OCHOBHBIE€ XapaKTEPUCTUKHU UX aKTUBHOM MMOBEPXHOCTH,

- OTIPEACINIATh KaTATUTHYECKYIO aKTUBHOCTh T€TEPOTEHHBIX KaTaJlnu3aTOPOB,

- OCYILIECTBIISTH HAMPABICHHBIN MOI00P KaTaIU3aTOPOB 7Sl IPOBEACHHSI KOHKPETHBIX
XUMUYECKHUX PEaKLUH,

-OIPEAENATh TUIl MAaTEMaTHYECKON MOJENIM TOPOBOM CTPYKTYpPHI 3€pHA KaTalIu3aTopa,
THUT TUHAMAYECKUX MOJIENIeH aacopOIiu U U30TEePM aICcOpPOIINH,

- pemarb YypaBHEHUS KUHETMKM XHMHUYECKHMX PEAKUMA MU MOJAEIU JHUHAMHUKHU
a7IcOpOIMY HA PHEPTETUYECKU OJHOPOJIHBIX M HEOJHOPOIHBIX MTOBEPXHOCTSIX,

- YACJIEHHO peuIaTh ypaBHEHUS MOJIENIM 3€pHA KaTaau3aropa,

-OLICHMBATh KOHCTAHTBI CKOPOCTEW aacopOlUM, KOHCTAHTHI aJCOPOIIMOHHO-
JIeCOpOIIMOHHOTO paBHOBecHs, K03 duimenTs! tuddy3nn, ko3hPUIneHTs MaccooTIauu s
pEareHToB,

- OOBSCHATH  (DUBHKO-XMMHYECKYIO  CYIIHOCTh  KAaTaJUTHYECKOTO  JeHCTBHS
KaTaJn3aTOPOB - METAILJIOB, MOTYIPOBOAHUKOB, JUIICKTPHKOB.

Bnaoemp:

-METOJIaMU OTIPEIeTICHUs KaTAIUTUIECKOW aKTHBHOCTH,

-METOIaMH HAIPaBJICHHOTO MOJ00pa U MPUTOTOBJICHHSI KATalTN3aTOPOB,

-OCHOBAaMH TEOPHUU KATATUTHYECKOTO JEHCTBUS KaTaau3aTOpOB - METaJUIOB,
MOJIYITPOBOJTHUKOB, TUAJIEKTPUKOB,

-METOJaMH TOCTPOCHUSI KMHETHYECKHX MOJEJNIe, MOJENeN 3epHa KaTaau3zaropa M
Mojiele aacopOLIny Ha SHEPTETUYECKU OJTHOPOIHBIX M HEOAHOPOHBIX MTOBEPXHOCTSIX,



-METOJaMU PEUICHUS] YPAaBHEHUW KUHETUYECKUX MOJEINIECH, MOJeIel 3epHa
KaTaJn3aropa, MoOJeNell IpOoLEecCOB aacopOLMU Ha TEeTepOreHHbIX KaTaau3aTopax u
OIIpElEICHUs UX IIapAMETPOB,

-OCHOBAaMM CTpaTeTUM aHaJINW3a, HCCICNOBAaHUSA W MOJCIHMPOBAHMS  OCHOBHBIX
KPYIMTHOTOHHAKHBIX IPOIIECCOB B 001acTH nepepaboTku HeTH u rasa.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

Bsenenue

OOuue cBefeHus O KaTainu3e M KartanusaTtopax. Mcropus pa3Butus katanuza. Ousnko-
XUMHYECKasi CYIIHOCTh KaTaiu3a. AKTHBHOCTb, CEIEKTUBHOCTh M CTaOMIBLHOCTH JKCILTyaTalluu
Karanu3aTopoB. HecrannoHapHbIN KaTanus U €ro poyib B IPOMBILIICHHOCTH. [IpoMblnieHHbIe
CIocoObl IPOM3BOJCTBA KaTaln3aropoB. (CTaHOBIIEHHWE KaTaIUTUYECKOM HHIycTpuH. Poib
KaTajJu3a M KaTajau3aTopoB IPU OpraHU3allid HOBBIX IPOU3BOJACTB M HHTEHCH(DUKALUU
JIEUCTBYIOLHUX.

dusnueckas U XUMHUYECKas ajgcopOuus. AncopOuus Ha SHEPreTHUECKH OJHOPOIHBIX U
HEOJHOPOJHBIX IIOBEPXHOCTSX KaTaJIM3aTOpPA.

Onpenenenue Qusnueckol U xumuueckon ajncopOuuu. VaeanbHblil aacopOMpoBaHHBIM
cinoii. [loaBM>KHOCTH ajacopOMpoBaHHOrO ciosi. JIBymepHOE ypaBHEHHME COCTOSIHUS JUIS
aZicopOMpoBaHHBIX 4acTHl. TepmoauHamuka ajacopbuuu. Kunermka ancopOLHMOHHBIX
IIPOLECCOB B UACAIBHOM aAcopOupoBaHHOM cioe. (OCHOBHbIE YpaBHEHMSI CKOPOCTH
a/1cCOpOLIMOHHO-/1eCOPOLIMOHHBIX ~ NPOLECCOB.  YpaBHeHHe ajacopbumu JIHrmiopa  ans
MOHOMOJIEKYJIsipHOUM  anmcopOuuu. [lomumonekynspHas  aacopouusi, ypaBHenue bBOT.
OKCIIEpUMEHTAJIBHBIE METO/BI ONIPENEICHUS YACIbHOM IOBEPXHOCTH KaTaaIn3aTOPOB.

Peanbubiii  agcopOupoBaHHBIM  ciioM.  OCHOBHBIE  XapaKTEPUCTHKUA  PEaTbHOTO
a/IcOpOMPOBAHHOIO CJIOSI — JHEpPreTHYecKas: HEOJHOPOAHOCTb IOBEPXHOCTH TBEPJOro Tena,
B3aUMOJICHCTBHE aJCOPOMPOBAHHBIX 4YacTUI, HM3MEHEHHE (UINKO-XUMHUYECKHX CBOWMCTB
IOBEPXHOCTU TBEPJOro Tena npu ajgcopOuuu. M3oTepMmbl afncopOuuu Ajas 3HEPreTHUECKU
HEOJHOPOJHBIX IOBepxHOcTe — @pennmnuxa, @PpymxuHa-Temkuna, Xwia-ge-bypa.
OKCIEpUMEHTAJIBHBIE U MAaTEMaTHUECKUE METOMbI ONPEICIICHUs THUIIA JUHAMUYECKUX MOJENEH
azcopOLMU U U30TEPM aJCOPOLMM U OLIEHKa UX KOHCTAHT — KOHCTAHT CKOpOCTEH ajcopOuuu,
KOHCTAHT  aJICOPOLIMOHHO-IECOPOIIMOHHOTO  paBHOBecHs, Kod(p¢uiuento  nudpdysum,
KOA(p(UIIMEHTOB MAacCOOTJauM JUIsl PEareHTOB, KOHCTAHT MOJIENed TMOPHUCTON CTPYKTYpHI
a7copOeHTOB.

Teopun karannsa, KHHETUKA MHOTOCTAIMMHBIX KaTATUTUYECKUX PEAKIIH.

VYpaBHEHUS] KHUHETUKU KaTATUTHUECKUX PEAKIMNA B UACATbHBIX aJICOPOMPOBAHHBIX CIIOSIX.
3aKOH JEHCTBYIOIIUX IOBEPXHOCTEM, KHUHETUYECKHE YpaBHEHUS M CTAJUNHBIA MEXaHW3M
peakuuu. KnHeTHKa KaTaqUTHYECKMX PEaKUMH B peajbHBIX aJCOPOMPOBAHHBIX CIOSAX. 3aKOH
JEHCTBYIOIMX TOBEPXHOCTEM JUI KAaTalu3aTOpOB C JHEPreTUYECKH HEOJAHOPOIHBIMHU
MOBEPXHOCTAMHU. BilnsHME TepMOIMHAMUYECKUX MApaMETPOB INPOLiEcCa HA KMHETUKY PEaKLUil
Ha HEOJHOPOJHBIX IOBEPXHOCTAX. MeETonbl IMOCTPOECHHsS  KMHETUYECKHX  MOJEIEH,
YUUTBIBAIOIIMX B3aUMHOE BIUSHHE aJCOPOMPOBAHHBIX YACTHIl (MOJIEKYJ, MOHOB, PAJUKAJIOB),
W3MEHEHUE 4YMCJIa W AKTUBHOCTH AaKTUBHBIX ILIEHTPOB IIPM IIPOTEKaHUM HA IOBEPXHOCTH
KaTaJmzaTropa XumMuueckon peakuuu. KomnencanmonHslil 2 Qext B katanuse.

OCHOBHBIE TEOpPHM KaTaln3a — [POMEXYTOUYHBIX COCAUHEHUH, MEPECHIILECHUS
Porunckoro, aGCOMIOTHBIX CKOpOCTEH peakuuil DWpHHTra, MYJIbTHUIUIETHAs TEOpHUS KaTalln3a
banannuna, karaauTuueckd akTUBHBIX aHcamOneil KoOozeBa, hopmupoBaHMs KaTalIUTUYECKH
AaKTHBHOM ITOBEPXHOCTU II0J BO3ACUCTBHEM pEaKLMUOHHOM cpenbl bopeckoBa. Mx poib B
CTaHOBJIEHUH HAyKH O Karaju3e. DKCIepUMEHTAIbHbIE METOJbl MCCIEAOBaHUS a/ICOPOCHTOB U
KatanuzaropoB. JlaGopartopHbele aacopOepbl U KaTaTUTHUYECKHE PEeaKkTopbl. MeToabl
TUTAHUPOBAHMS aJICOPOIIMOHHOTO U KUHETUYECKOTO SKCIIEPUMEHTA.

[TpoMmblIIIIEHHBIE KaTAIU3aTOPhl, UX THIT U 00JIACTH IPUMEHEHHUS.



OcHoBHBbIE TpeOOBaHMA K NPOMBIIIICHHBIM KaTalW3aropaM — 3aJaHHbIE IOpHUCTas
CTPYKTYpa, MEXaHH4ecKasi MPOYHOCThb, (hopMa M pa3Mmepsl I'paHys, ylelbHas KaTaJIuTHYECKas
AKTUBHOCTb, CEJIEKTUBHOCTD 110 PEAareHTaM.

OCHOBHBIE THUIIBI KaTAIU3aTOPOB.

Karanuzatopel-mMeTamnel. MOHONMTHBIE WJIM HAHECEHHbIE HAa HOCUTENb. (OCHOBHbBIE
(U3UKO-XMMHUYECKHE XapaKTEPUCTHKU METAJJIOB. Teopus 3JIEKTPOHHOIO CTPOEHUS METAUIOB.
OnexTponHble 3((}eKThl B KaTaju3e. BiusHue B3aMMOACHUCTBUS KIACTEPOB METAJIIOB MEXIY
co0OM M C HOCHTENEM Ha XapaKTepUCTUKU KaTaJUTHYeCKHX peakuuil. IIpumepsl peakuuit
KATAJIMTUYECKOr0 TMAPUPOBAHUS, OKUCIICHHsI, N30MEPU3ALMU HACBHIIICHHBIX M HEHACBHIICHHBIX
YIJI€BOJOPOAOB HA METAJIIAX.

KaranuzaTopbl-110J1ynipoBOIHUKH. DJIEKTPOHHAs TEOPUS KaTalu3a Ha MOy POBOAHHUKAX.
Bausinue neexToB KpUCTANIMYECKOM pPElEeTKH HOJYHPOBOJHMKOB Ha HX KaTaJIUTHYECKUE
cBorictBa. DOpPMUPOBAHME AKTUBHBIX LICHTPOB KaTAIMTUYECKOM pPEAKUMH HA IIOBEPXHOCTH
IIOJIyIPOBOJHUKOB. IIpuMepsl peakuuil KaTalUTUYECKOTrO TMAPUPOBAHMA M JETHIPUPOBAHUS
YTJIEBOJOPOAOB Ha IOJIYINPOBOAHUKOBBIX KaTaIM3aTOPAX.

Karanuzaropsl-nquanektpuku. Katanutudeckass akTHBHOCTb U CTPOCHHME AUAJIEKTUPHUKOB.
JIVDIeKTPpUKA — HOCHUTENH METaJUI-OKCHIIHBIX KJIacTepoB, (OPMHUPYIOIIUX KaTaTUTHYECKHE
IOBEPXHOCTH €  OM(DPYHKIMOHAIBHBIMU M  HOJM(PYHKIMOHAIBHBIMU  KaTaIUTUYECKUMHU
cBoiictBamu. OCHOBHBIE XapPaKTEPUCTUKU JAMAJIEKTPUKOB C OCHOBHOW M  KHCIOTHBIMHU
CBOICTBaMM NMOBEPXHOCTH. [IopoBast cTpyKTypa AMIIEKTPUKOB — PEryJsipHas U HEperyJspHasd,
amopdHas ¥ KpHcTanueckas. LleonuThl, KimaccuuKays IIEOJTUTOB U CBOWCTBA IEOJHUTOB.
JIM3JeKTpUKU-  KaTalu3aTopbl — peakuuil  KpekuHra, pudopMuHra,  ajKmIMpOBaHMS,
MU30MEepU3alu.

OCHOBHBIE TEHICHIIMY PA3BUTHUS KaTAIUTUYECKON MHIYCTPUU B ra30BOM, XUMHUYECKOU U
He(PTEXUMHUYECKOMN MPOMBIIIIEHHOCTH.

4. O0beM y4eOHOM JUCHUIIMHBI

B 3ageTHBIX B akanmem.
Bunet yueGHoii paboThl eIMHULIaX yacax
O01asi TPy10eMKOCTh IMCUMILUIMHBI 10 Y4€0HOMY IJIAHY 4 144
AyauTOpHBIE 3aHATHSA: 1,7 64
Jlexumu (JIek) 0,4 16
[Tpaktryeckue 3anstus (I13) 0,9 32
JlabopaTtopusbie padoTsi (JIP) 0,4 16
CamocrositesbHas padora (CP): 2,3 80
CaMocTosTeIbHOE N3YUEHHE PA3/IETI0B TUCIUILINHBI 2,3 80
Buj kouTpoJsi: 3a4et / 3K3aMeH - 3auer ¢
OIIEHKOM

AHHOTaNUs padoyeil NPOrpaMmMbl JUCHUILIMHBI «MeTobI CHHTE3a
MHOT0aCCOPTUMEHTHBIX IKOJOTHYECKH YHCTHIX XuMu4eckux npoussoacrs» (b1.B.[1B.8.2)

1. Henn aMCHMIVIMHBI — HAY4YUTh CTYIAEHTOB TEOPETUUYECKUM 3HAHMSIM CO3JAHMS
MHOT0aCCOPTUMEHTHBIX  pecypcocOeperaronx  IKOJOTUYECKH  YHUCTBIX  XHUMHUYECKHUX
IPOM3BOJICTB, TMOKMX CXEM OYUCTUKH CTOKOB M BHIOPOCOB XUMHUYECKUX MPEANPUATUH, METOIaM
aHaJIM3a W OIEHKM DKOJIOTMYECKOr0 pHUCKA W HETAaTHBHBIX BO3ACHCTBUN MNPEANPUATUN
XUMHYECKON M CMEKHBIX OTpaciiell IPOMBIILIIEHHOCTH.

2. B pe3yabTaTe u3ydyeHus QJUCHUILIMHBI 0aKaJIABP 10JIKEH:

oBJaieTh ciaeayromumu npodeccuonanbubiMi (IIK) komnerenuusiMu:

— CIIOCOOHOCTBIO Y4acTBOBaTh B COBEPUICHCTBOBAHMM TEXHOJIOTMYECKHX IPOIECCOB C
MO3UIMI PHEPro- U pecypcocOepekeHsi, MUHUMU3AIMKU BO3ACUCTBUS Ha OKPYXKAIOIIYIO Cpeny
(TIK-2);



— CHOCOOHOCTBIO MPHUMEHSATh COBPEMEHHBIE METOABI MCCICIAOBAHHUS TEXHOJIOTHYECKHX
MPOLIECCOB M NPUPOAHBIX CpEl, MCHOJIb30BaTh KOMIIBIOTEPHBIE CpPEICTBA B HAy4HO-
uccienoBareabckoi padore (ITK-14);

— CIIOCOOHOCTBIO MOJIEIMPOBATH JHEPro- M pecypcocOeperaroime MNpolecch B
npomsbitnieaaocta (ITK-16);

3namp:

- HOpPMATHUBHO-METOJWYECKHUE OCHOBBI OOECIEeUEHHUs] SKOJOTHYECKOW O0e30MacHOCTH
XUMHUUYECKHUX IIPOU3BOICTB;

- TEOPETHYECKHE OCHOBBI TEXHOJIOTMYECKOTO MPOEKTUPOBAHUS SKOJIOTMYECKU YHMCTBIX
IIPOU3BOJICTB B XMMHYECKONH M CMEXHBIX OTPACIAX MPOMBIIUIEHHOCTH: METO/bl COBMEILEHUS
BBIIIYCKa MHOT0aCCOPTUMEHTHOM MPOJAYKIMH MO TMOKOW TEXHOJIOTHU C y4eTOM TpeOOoBaHHI
HKOJIOTHYECKOM 0e30MacHOCTH, MHPOPMALMOHHO-TTPU3HAKOBBIE U HH(POPMAITMOHHO-TOTHYECKHIE
MOJIeJIH BBIOOpa METOA0B U 000pyYIOBaHUs JI1 OUUCTKH CTOKOB M BHIOPOCOB;

- CYIIECTBYIOIUE MOIXOAbI, METO/bI U aITOPUTMbI CHHTE3a THOKUX OJIOYHO-MOAYIIBHBIX
CXEeM OYMCTKH CTOKOB, pEereHepaluu PacTBOpUTENEeH M TMOKUX CHCTEM OYUCTKU BBHIOPOCOB B
aTMOC(EepHBIA BO3JyX MHOTOAaCCOPTUMEHTHBIX MPOU3BOJICTB XUMHUYECKON M CMEXHBIX OTpacien
MPOMBILIUIEHHOCTH;

- METO/Ibl U MOJIETN MPOTHO3UPOBAHUS 3arpsi3HEHUS] aTMOC(HEPHOI0 BO3/yXa
HMCTOYHUKAMU BHIOPOCOB MPOMBILIUICHHBIX MTPEITPHUSITHIA;

- MOAXO/bI, METO/ABl M MOJENN aHAJIW3a U OLEHKU 3KOJOTMYECKOTO PUCKA PA3IUYHBIX
KJIACCOB XUMHUYECKH OMACHBIX OOBEKTOB.

Ymemn:

- TOPOBOJUTH AHAIM3 XMMHYECKOTO IPOU3BOACTBA KAK HCTOYHUKA 3KOJOTMYECKOU
OIIACHOCTH;

- CTPOUTH JOTHUKO-TpauuecKre MOJENN aHaIlu3a PUCKA Pa3IUNYHbIX KJIACCOB XUMUYECKU
OIIACHBIX OOBEKTOB;

- pelaTh 3aa4u OIICHKU PUCKa B PE3yJbTaTe aBapuil HAa XUMUYECKHU OMACHBIX O0BEKTaX;

- pemaTh 3a/1a4d IPOTHO3UPOBAHUS 3arps3HEHUS aTMOC(EPHOTO BO3IyXa HCTOUYHHUKAMH
BBIOPOCOB MPOMBIIIJICHHBIX TPEANPUATHN U OLIEHKH YIIEpOOB OKpY’Karollel cpee;

- UCTOJIb30BaTh UH()OPMALIMOHHO-TIPU3HAKOBBIE U MH(OPMALIMOHHO-IOIMYECKUE MOENN
JUls BBIOOpa METOJIOB M O0OOpYyIOBaHUS JUIs CO3JaHMS THOKMX CXEM OYHMCTKH CTOKOB H
BBIOPOCOB.

Bnaoemp:

- HaBbIKAMHU HCIIOJIb30BAHMUS OJIOYHO-MOJYJIBHOTO MOAX0Ja K (opMHpOBaHUIO
MPUHIIMITAATIBHBIX CTPYKTYP THOKHUX CXEM OYHUCTKH CTOKOB, pPEreHEepaldyd pacTBOPHUTENEH H
FMOKMX CHUCTEM OYMCTKH BBIOPOCOB B aTMOC(EpHBIM BO3AyX MHOI0acCOPTUMEHTHBIX
IIPOU3BOJICTB XUMUYECKOW U CMEXHBIX OTPACIIEH MPOMBIIIIIEHHOCTH;

- HaBBIKAMHU HCIOJb30BAHUS CIELHATU3UPOBAHHOTO MPOrPaMMHOI0 OOeCTeYeHus JUIs
pelIeHys 3ajja4 aHajlu3a U OLEHKU 3KOJOTHYECKOI0 pUCKa B pe3ylbTaTe aBapuu C BHIOPOCOM
OMAaCHBIX XMMHUYECKMX BEILIECTB; MPOTHO3UPOBAHUS 3arpsi3HEHHs] aTMOC(PEpPHOro BO3/ayXa
MCTOYHUKAMU BbIOPOCOB MPOMBILIUIEHHBIX NPEINPUSITUA XMMHUYECKONM M CMEXHBIX OTpaciel
IPOMBIIIJIEHHOCTH.

3.Kpartkoe cogep:xanue TUCUMILIHHbI:

Beenenmne. Ilenm u 3agaum  kypca. KpaTkmili uCTOpHUYECKMI OYEpK CO3JaHUSA
HKOJIOTMYECKH YHCTBHIX MPOU3BOJCTB B XUMHUYECKOW M CMEXKHBIX OTPACISIX MPOMBIIUIEHHOCTH.
OcHOBHBIE IOHATHS, ONIPEAETIECHUS, TEPMUHOJIOTHUSI.

Monayasb 1. Teopernueckne 0OCHOBBI CO3IAHUS IKOJOTHYECKH YUCTHIX NMPOU3BO/JCTB
B XMMHMY€eCKON U CMEKHBIX OTPACJISAX MPOMBIILICHHOCTH

XuMHYecKoe NMPOM3BOACTBO KAK HCTOYHUK 3KOJOTHYEeCKOil OMacHOCTH. AHaW3
JUHAMUKHU 3arps3HEHUs] OKPYXKAIOLIEH cpellbl HCTOYHUKAMU BBIOPOCOB U COPOCOB XMMHMUYECKHX
MPEANPUATHI.



HopmaTuBHO-MeTOAMYeCKHEe OCHOBBI 00ecleYeHHs1 IKOJIOrHYecKoil 0e30macHOCTH
XHMHYECKHX NPOU3BOACTB. OCHOBHBIE HOPMATHBHBIE JOKYMEHTBI, DPEIIAMEHTUPYIOLINE
JESATEIIbHOCTh XUMUYECKUX Mpon3BoicTB: D3 «O06 skomormueckoit skcmeprusze», ®3 «O6
oxpane arMocepHoro Bo3nyxa», @3 «O0 oxpaHe okpyxKarolel cpeib» U Ipyrue.

Kanaccupukanmss HMCTOYHMKOB BBIOPOCOB, COpPOCOB W  TBepAbIX OTXO/AOB
NPOMBILLIEHHBIX  npeanpusTuii. BpiOop  kimaccMPUKALMOHHBIX ~ HPU3HAKOB Ui
KJaccu(UKaMU CTAl[MOHAPHBIX W TOTEHIMAJbHBIX aBapUHHBIX HCTOYHMKOB BBIOPOCOB M
cOpPOCOB NMPOMBILUIEHHBIX NpeAnpUsITUil. [IppopuTeTHbIC 3arpsI3HUTENH, CPABHUTEIILHBINA aHATIN3
OTEUYECTBEHHBIX U 3apyO€XHBIX NEpPEeUHEl NMPUOPUTETHBIX 3arpsA3HUTENCH U PEKOMEHAALUN 10
BbIOOpY KilacCU(PUKALMOHHBIX IPpU3HAKOB. HopMupoBaHue nokasaresiell kauecTBa OKpYyxKarolen
Cpenbl.

OcHoBBI o0ecnevyeHHsl IKOJIOTMYECKOH 0€30MACHOCTH XMMHUYECKHUX NMPOU3BOJACTB C
HCIOJIb30BAHMEM METO0B AHAJIM3a PHCKA.

Puck: TepmuHOnorus, KnaccupuKarys, Noaxoabl K HOPMUPOBAHHUIO.

OcHOBHbIE 3Talbl AaHAIUW3a U OLEHKHU D3KOJOTMYECKOIO0 pHUCKA Ha TEPPUTOPHSIX,
IIPWIETAIOIINX K XUMUYECKUM IIPEIIPUITHSIM.

Metoapl ¥ MOJENM aHadu3a U OLEHKU SKOJIOIMYECKOro pHUCKa: KiacCU(UKALUU,
OCHOBHBIE PaCU€THbIE COOTHOILIECHUS.

Jloruko-rpadguueckue, JJOrMUeCKUe U BEPOSITHOCTHBIE MOJIENIN aHaJIM3a U OLEHKU pHUCKa
HNEPUOJIMYECKUX XHMUYECKUX IPOM3BOJCTB, TEXHOJIOIMYECKOI'O OOOpPYHOBaHMS C ONACHBIMHU
XUMHUYECKUMHU BEIIECTBAMH, PacrosI0KEHHOT 0 Ha TEPPUTOPUU MPENNPUATHH,
MHOI0aCCOPTUMEHTHBIX XUMHUYECKUX IPOU3BOJICTB.

Moaean W MeTOAbl NPOTrHO3UPOBAHUA 3arpsi3HEHUs aTMOC(EpHOro BO3AyXa
HCTOYHUKAMH BbIOPOCOB NPOMBILNLICHHBIX npeanpusaTuii. OCHOBHBIE HaNpaBlICHUS B
MOJICIIMPOBAHUH 3arpsi3HEHUS] BO3AYIIHOTO OacceifHa: 0COOEHHOCTH BBIOOpa TMapaMeTpoB
MCTOYHUKA, TPAaHUYHBIX YCJIOBUM M IIapaMeTPOB CPEAbl pacipocTpaHeHus npumecen. Iloaxonst
K pAacCesHMIO IIpUMECEH JIETKHX, HEHUTPAJIBbHBIX M TsDKEIBIX ra3oB. Mozenn nepeHoca
3arps3HAIOIIMX BEIIECTB B arMocepHoM Bo3ayxe: AU(PYy3HOHHBIE, AUCIEPCUOHHBIE,
KOMOMHHMpPOBAHHbIEC: OCHOBHbBIE JOMNYIIEHUS M pPacyeTHbIE COOTHOLIEHHUS. PexomeHmauuu 1o
BbIOOpPY METOAOB MPOTHO3MPOBAHUS B 3aBUCHUMOCTH OT ONEPATUBHOCTU MporHo3a. OCHOBHBIE
pacyeTHble COOTHOLIEHHMS METOJUKHM pacuera KOHIIEHTpaluil B aTMoc(epHOM BO3AYXE,
COJIepKAIIMXCS B BBIOpOCAX MpepUsTHI.

Moayas 2. CuHTe3 rudKHX OJ0YHO-MOAYJIbHBIX CXeM OYMCTKH CTOKOB H
pereHepanuy pacTBOPUTeIel MHOT0aCCOPTHMEHTHBIX XMMHYECKHMX NPOU3BO/JCTB

OcHoBHbIE 3Tanbl CHHTE3a TMOKHUX XHMHKO-TEXHOJOTMYECKMX CHCTeM B 0JIOYHO-
MOAYJILHOM MCIOJHEHHH M TMOKHX CXeM OYHMCTKH CTOKOB M pereHepaniy pacTBOpHTeJIei.
Hcnonp3oBaHne AEKOMIIO3ULIMOHHOIO MeToja K cuHTe3y cTpykTyp XTC. OOumue noaxoasl u
cneunduyeckre 0cCoOOeHHOCTH (pOopMUPOBaHUS OJIOYHO-MOYIBHBIX MPUHLIUIHAIBHBIX CTPYKTYP
XTC. BzaumocBsi3uM  pemiaeMblXx  3a7ad [0  MaTepUaJbHBIM, DJHEPreTUYECKUM U
UH(POPMALIMOHHBIM ITOTOKaM.

Metoabl coBMelleHUs] BbINYCKA MHOr0ACCOPTHUMEHTHOW NPOAYKIUM MO THOKOM
TEXHOJIOTHHM C yY4eTOM TpeOOBaHMH JKOJOrHYeCKOH 0e30IIaCHOCTH NpPH CHHTe3e CXeM
OYHCTKH CTOKOB. BpiOop mokazareneil OYMCTKM CTOYHBIX BOJ C y4eTOM TpeOOoBaHUI
TUTMEHUYECKUX HOPMATHBOB K KaYeCTBY OKpY»Karollei cpesbl (BOJbI, TOUBKI), IPEIbSBISIEMbIM
K CHUCTEMaM JIOKaJIbHOM OYHCTKH CTOKOB, HAlpaBiseMbIX B MPOMBILIUICHHYIO KaHaJIM3aluIo,
1oKa3aTear OCTPOH W XPOHWYECKOM TOKCHYHOCTH BEUIECTB Ui BOJHOM cpelbl U BOJOEMOB (B
TOM 4HClIe PHIOOXO3AWCTBEHHOTO Ha3HAu€HHs). AHAIU3 CTOKOB [0 COCTaBy IpuUMeced U
00OCHOBaHHME TEXHOJIOTUYECKOW, HSKOHOMHYECKOM M  3KOJIOrMYecKoi HE00X0IMMOCTH
0o0beMHEHUS CTOKOB B  MHOI'OACCOPTUMEHTHBIX  Ipou3BojacTBax. HMHbopmanmoHHo-
NPU3HAKOBBIE,  MH(POPMAIIMOHHO-JIOTHUECKHE  MOJEIM  TEXHOJIOTMYECKUX  CTaauid |
anmnaparypHoro oopmiieHus: rHOKUX 6;104HO-MOIyNIbHBIX X TC OYMCTKH CTOKOB U pereHepaluu
pactBopuTeneil. Mephl CX0/ICTBa COCTaBOB CTOKOB B IMPOCTPAHCTBE (PU3UUECKUX, XUMUYECKUX,



TUTUCHUYECKUX M JKOJOTWYECKMX Tpu3HakoB. Kiaccuukanmm CTOKOB XUMHUYECKHX
npou3BOJACTB. Metoasl (opmanuzanuu 3anad KilacCU(PHUKAIMM TpPU CHUHTE3e THOKHUX CXeM
OYHUCTKH CTOKOB. VcTrI0/Ib30BaHME €BKIIMI0BA PACCTOSIHUSA JIJIS KIIACCH(DHUKALIUN CTOKOB.

3agaum BHIOOPA METOOB OYMCTKHU CTOYHBIX BOJ U 000PYIOBAHUS ISl peajin3auuu
THOKHMX 0J109HO-MOAYIbHBIX XUMHKO-TEXHOJIOTHYECKHX CHCTEM.

CTpYKTYpHBI CHHTE3 THOKHX CXeéM OYHCTKH CTOYHBIX BoA. Cr1ocoOb! (hopMUpOBaHHS
CTPYKTYp THOKHX CXeM OYHCTKM CTOKOB M pereHepanuu pactBoputeneir. OcobeHHocTH
(GYHKIIMOHUPOBAHUSI CHCTEMBI COrJIacyrommx eMkocTeil. [locTpoeHne BpeMEHHBIX AHarpamm
paboter TuOkuXx XTC coBMecTHO ¢ THOKMMH CXEMaMH OYHCTKH CTOKOB M pEreHepaIiu
pactBopuTeneil. Mojenu pacuera COracyrlouMxX eMKOCTeH MpU CUHTe3e THOKUX CXEM OYHCTKHU
CTOKOB.

Moaenu M aJropuTMbl CTPYKTYPHO-IApaMeTPU4YeCKOro CHHTe3a THOKHX cXeM
OYHCTKH CTOKOB. [loCTaHOBKM 3ajau CTPYKTYpHO-IIApaMETPUUYECKOIO0 CHUHTE3a TMOKMX CXEM
OUMCTKHA CTOKOB Kak 3a7au ONTUMHU3ALWU: KPUTEPUH, OTPAHUUYEHUS, AOMYIIECHUS MOJEIIeH.
JIeKOMIIO3UIIMOHHBIA ~ METOJ  MCCIENOBAaHMS W  peumieHus 3aaad. KoopauHupyromue
COOTHOIIIEHHUS.

Mopayabs 3. CuHTe3 rHOKHMX CHCTEM OYHMCTKHM BBIOPOCOB B aTMocC(epHbIil BO3AYyX
MHOI0ACCOPTUMEHTHBIX MPOM3BOACTB B  XHUMHYeCKO M  CMEXHBIX  OTPaCX
NPOMBIILIEHHOCTH

OcHoBHbIE JTanbl CHHTEe3a T'MOKHX XHMHKO-TEXHOJOTHYECKHMX CHCTEM H CXeM
OYHCTKHU BHIOPOCOB.

Metoabl coBMellleHHsI TEXHOJOTH BBIMMYCKA MHOT0ACCOPTUMETHON MPOAYKUMHU HA
YHHBEPCAJBHBIX TEXHOJIOTMYECKMX MOAYJAX € Y4eTOM TpPeOOBaHUIl JIKOJIOTHYECKOM
0€e30MacCHOCTH NPH NMPOEKTHPOBAHMN TMOKHX CXeM OYUCTKH BBIOPOCOB: MO HCTOYHUKAM
00pa30BaHMs OTXOAIIMX I'a30B U UX XapaKTEPUCTUKaM, 110 BOZMOKHOCTHU MCIIOIb30BaHU TeIjia
OTXOJAIIUX Ta30B B CHIPHEBHIX TEINIOOOMEHHHKAX U JPYroM 000pYIOBaHHMM (BpAIIArOIIUXCS
neyax, CylnImiaKkax v T.I1.), IO ICTOYHUKAM BBIOPOCOB | 110 3()(h)eKTUBHOCTH CUCTEMBI OUHCTKH.

MeToabl U aNropuTMbI pacdera M BbIOOpa 000pPY/AOBAaHHWSI NPHU CO3JAHUM THOKHX
€XeM OYMCTKH BbIOpocOB. PacueTHble COOTHONIEHHS [UIs ONpEAENIEHUs OCHOBHBIX
KOHCTPYKTUBHBIX MapaMeTpOB LHUKIOHOB, 3JEKTPOMUIBTPOB ISl OYUCTKH Ta30BBIX BHIOPOCOB
OT IBUIM B MHOTOAaCCOPTUMEHTHBIX IPOU3BOJCTBaX. PacueThl KOHIEHTpAluil 3arps3HSIOMINX
BEIIECTB JJIS1 BBIOPAHHBIX CHCTEM OYHMCTKHM C HUCIOJIb30BAHUEM PEKOMEHIYEMBIX METOAUK U
YCTaHOBJIEHHE MPENEIbHO JOMYCTUMbIX BHIOPOCOB.

Mogenu 1 alropuTMbl CTPYKTYPHO-TIAPAMETPUUYECKOTO CHUHTE3a TMOKUX HKOJIOTHYECKU
YUCTBIX MPOU3BOJCTB B XHUMHYECKOM M CMEXKHBIX OTpacisX MPOMBIIUIEHHOCTH. BpiOop
KpUTEpHEB (KaluTalbHbIE 3aTPaThl, MPUBEICHHbIE 3aTpaThl, YIIEpObl OKpyXKarolield cpeie oT
BBIOPOCOB TOCTOSIHHO-IEUCTBYIOIIMX MCTOYHMKOB) ISl aHanu3a 3(Q(EKTUBHOCTH pelIeHus
3aJa4 CUHTE3a THOKUX YKOJOTHYECKN YUCTBIX XMMUUYECKHX MPOU3BOJICTB.

4. O0beM y4eOHOH JUCIUIJIMHBI

B 3auerHbix | B akanmem.
Bunel yue6HoI paboTh €AUHULIAX yacax
OO01asi Tpy10eMKOCTh IMCUMILUIMHBI 10 Y4e0HOMY IJIAHY 4 144
AyAUTOpPHBbIE 3aHATHS: 1,7 64
Jlextuu (Jlek) 0,4 16
[Tpaktryeckue 3anstus (I13) 0,9 32
JlaGopatopusbie pabotsl (JIP) 0,4 16
Camocrositesanaas pa6ora (CP): 2,3 80
CaMoCTOsITENIbHOE U3YUYEHUE PA3AETIOB TUCIUIUIMHBI 2,3 80
Bua koHTpOJsA: 3aueT / IK3aMeH - 3auer ¢
OLICHKOM




DaKyJbTATUBBI
AHHOTanus padoyeil mnporpaMmmbl AUCUUIIMHBI «[lepeBox HAYUYHO-TEXHUYECKOM
Jureparypsi» (PT/.1)

1. Heap AuCOMIUVIMHBI —  TpUOOpeTeHHe  OOydaromuMmucs  oOIIeH,
KOMMYHHKaTUBHOH M IpodecCHOHATBHON KOMIIETEHIIH, YPOBEHb KOTOPBIX Ha
OTIENbHBIX  3Tanax  A3bIKOBOW MOATOTOBKHU IIO3BOJISIET BBINOJIHATH Pa3/IMYHbIE BH/]IbI
npoeCCHOHATIBHO OPUEHTUPOBAHHOI'O IIepeBOJa B IMPOU3BOJACTBEHHOM " Hay4HOU
JESTENIbHOCTH.

2. B pe3yabrare wu3y4YeHUS JTUCHUIIMHBI 00YUYAKOUIUHIICS T0JIKEH:

Obaaoams cnenyromumu o0mekyabTypHbiMU (OK) KoMIeTeHIIUSMH:

- CIIOCOOHOCTh K KOMMYHMKAallUM B YCTHOM M NHUCbMEHHOH (opMax Ha pyCCKOM M
MHOCTPAaHHOM  fA3BbIKaX JJI1 pEIIEHUs 3aJad MEXKJIMYHOCTHOIO UM MEXKYJIbTYpHOIO
B3aumoeiicteus (OK-5).

3uams:

- OCHOBHBIE CITIOCOOBI IOCTUKEHUS SKBUBAIIEHTHOCTH B IEPEBO/IE;

- OCHOBHBIE IIPUEMBI [IEPEBO/IA;

S3BIKOBYIO HOPMY M OCHOBHbBIE (DYHKIIUU SI3bIKA KAK CUCTEMBI,;

- JIOCTaTO4YHOE Ul BBIIOJIHEHUS [I€pEBOJa KOJMYECTBO JIEKCUUECKHUX EIUHMII,
(bpa3zeosoru3MoB, B TOM YHUCJIE€ COLUAIBHBIX TEPMUHOB M JJMHIBOCTPAHOBEIUECKUX peaIuii;

ymemy:

- IPUMEHATh OCHOBHBIE IIPUEMBI IIEPEBOIA;

- OCYIIECTBJISAITh IHUCbMEHHBIH IEPEBOJ C COOJIIOJIEHUEM HOPM  JIEKCHYECKOU
9KBHUBAJIEHTHOCTH, COOIIOIEHUEM IPaMMAaTUYECKUX, CHHTAKCUUECKUX U CTHJIMCTHUECKUX HOPM;

- 0OPMJISTH TEKCT I1EPEBOJIA B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYUIECTBJIATH IE€PEBOJ C COOJIOACHHEM HOPM JIEKCUYECKOH SKBUBAJIEHTHOCTH,
coOI0AEHNEM I'PaMMaTHYECKUX, CUHTAKCUUECKUX M CTUIMCTUYECKUX HOPM TEKCTa MEpeBoja U
TEMIIOPAJIbHBIX XapAKTEPUCTUK UCXOAHOIO TEKCTA;

enadems.

- METOAMKON TMpennepeBOIYeCKOro aHalaM3a TEeKCTa, CIIOCOOCTBYIOIIEH TOYHOMY
BOCHIPUSATHIO HCXOJJHOTO BBICKA3bIBAHUS;

- METOJUKOM IOATOTOBKH K BBINOJIHEHHIO MEpeBOJa, BKIIOYas MOUCK MHPOpPMALUU B
CIIPaBOYHOM, CIICLIUAJILHOM JINTEPAType U KOMITBIOTEPHBIX CETSX;

- OCHOBAMH CHUCTEMBI COKPALEHHOW NIEPEBOYECKON 3allMCHU TIPU BBINIOJIHEHUH IIEPEBOA;

- OCHOBHOM MHOSI3bIYHONM TEPMUHOJIOTHEN CIIEUAIBHOCTH,

- OCHOBaMH pedeprpoBaHUs U aHHOTHPOBAHUS JIUTEPATYPHI [0 CHEIUATBHOCTH.

3. Kparkoe conep:kanue IMCIUNIHHBI:

Beenenue. [lpenmer u poib mepeBosia B COBPEMEHHOM oOIecTBe. Pa3nuuHble BHUIBI
nepeBojia. 3ajauyd M MECTO Kypca B IOATOTOBKE OakalaBpa MO HAMpaBiICHHUIO MOJITOTOBKU
«QHepro- u pecypcocOeperaromye Mpouecchl B XUMHYECKOM TEXHOJIOTUH, HEPTEXUMHHM U
OMOTEXHOIOTHH.

Monys 1:

1.1. CpaBHeHue nopsiaKa CJIOB B aHTJIMIICKOM U PYCCKOM MpeuioxkeHusx. [lepeBoa
IPOCTOTO MMOBECTBOBATENLHOTO MPE/IOKEHHS HACTOAIIETO, OYAYILEro v MPOIIE/IIero BpeMEHH.

OcoOeHHoCTH TepeBOAa BONPOCUTENBHBIX M OTPULIATENBHBIX MPEIIOKEHUI B
pa3IMYHBIX BpEMEHAX.

1.2 TlepeBon nmpeanoxenwnii Bo BpemeHnax Indefinite, Continuous. UteHne u mepeBo mo
teme "Xumus".

Monayns 2.

2.1. IlepeBox npeanoxenuii Bo Bpemenax rpymn Perfect, Perfect

Continuous  (yTBepIuTEbHBIC, BONPOCUTEIbHBIE W  OTPHUIATENBHBIE  (HOPMBI).
OcobeHHocTH ynoTpeOIeHNs: BCHOMOTaTeIbHBIX IIaroJioB.



2.2 IlepeBoa cTpanarenbHOro 3anora. TpyaHsle ciiydan epeBoja CTpaaaTeabHOro
3aj1ora.
Urenue u nepeBoj TeKcToB 1o TeMe "Hayka u HayuHble METO/bI". AKTUBU3ALINS JIEKCUKU
IPOYUTAHHBIX TEKCTOB.
2.3. IlepeBol MPUAATOYHBIX MPEJIOKECHUH.
[Tpunarounslie noiexarue.
IIpunaTouHblie ckazyeMsle.
[Tpunarounsle onpeneuTeNIbHBIE.
[Tpunarounsie 0OCTOATENLCTBEHHBIE, TPUIATOYHBIC JOIOTHUTEIbHEIE.
2.4. Tunsl yCIOBHBIX TPEIJIOKEHHM, TPaBUJIa 1 OCOOCHHOCTH UX MIEPEBOJIA.
[IpakTnka mnepeBoja Ha npuMmepax TeKCToB o Xumuu, /.M. Menodeneese, nayke u
MEeXHON02UU.
2.5. IlepeBoj peAyIOKEHHI C yI€TOM IpaBuIIa coryiacoBanus BpeMeH. [Ipsimas u
KOCBEHHas peb.
2.6. PaznuuHble BapuaHThI IEPEBO/IA CYIIECTBUTEIBHOTO B MIPEIOKEHUH.
2.7. MoJjalpHbl€ Tarojisl 1 0COOEHHOCTH UX MEPEBOJIa.
Pa3Butue HaBbIKOB nepeBojia o Teme "Hayka 3aBTparinero ans'".
2.8. CnienmasibHast TepMHuHOJIOTHSA 110 Teme "JlabopaTopus".
2.9. Cokpamenusa. OcobeHHOCTH UX TIepeBoIa. Pa3BuTre HaBBIKOB MEPEBO/Ia HA IPUMEPE
TeKCTOB 1o TeMe "Jlaboparopus, u3MepeHus B XuMuu".
Mopyns 3.
3.1. Henuunele ¢hopMbI T1arosna.
WuduantuB (HeomnpenenenHas ¢opma riarona). Pors nHQUHNTHBA B TPEIOKEHUH U
BapUaHThI IIepeBo/ia Ha PyCCKUi sA3bIK. [IpuyacTus u repyHaui.
3.2. apuHUTHBHBIE 0OOPOTHI.
O6opoT nonosnHeHue ¢ UHGUHUTUBOM. BapraHThl epeBoia Ha PYCCKUIL SI3bIK.
Tepmunosorus 1o Teme "CoBpeMeHHBIC YHEPTo- U PecypcocOeperarpmme TeXHOJIOTHH" .
3.3. OGoport noiexaiee ¢ MHQUHUTUBOM. Pa3nnyHble BapHaHThl IEPEBOJA.
TepmuHosiorus o teMe "XuMuueckas TEXHOIOTHsI, HepTeXUMHSI U OMOTEXHOIOTHS "
3.4. IlepeBoJ MpUYACTHBIX OOOPOTOB.
AGcomoTHBIN npuyacTHEIH OG0POT U BapUAHTHI IIEPEBO/IA.
Pa3BuTHe HaBbIKOB nepeBoaa 1o TeMe "buorexHonorus".

5. OBBEM JUCIHUILIUHBI U BUJIbl YYEBHOM PABOTHI

Bun yueOHOM paboThHI B 3auemnvix | B axadenm.
eIMHUIIAX qJacax

OO01mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY ILUIAHY 4 144
AyIuTOpHBbIE 3aHATHS 1,8 64

Jlekuuu - -
IIpakTnyeckne 3aHATHSA 1,8 64
CamocTosiTenpHas padbora: 2,2 80

By uToroBoro KOHTpOIIS: 3a4eT/IK3aMeH 3auer




AHHOTanuUs padoyeil mporpaMmbl TUCUUILIMHBI «['paxaanckas 3amura B
ype3BbIYaiiHbIX cutyanusax» (PT/ 2)

1. Ienp AMCHMINIMHBI - TOArOTOBUTH CTYJEHTAa K OCMBICICHHBIM IPAaKTUYECKUM
JEHCTBUSAM MO OOECIEYECHUIO CBOEH O€30MacHOCTH W 3allUTHl B YCIOBHSIX BO3HUKHOBEHUS
Ype3BbIYATHON CUTYyalluU IPUPOIHOTO, TEXHOINCHHOI'O U BOGHHOT'O XapakTepa.

3amada M3ydeHHs] CBOAUTCS K (POPMHPOBAHUIO YMEHUH M HABBIKOB, MO3BOJISIOIIMX HA
OCHOBE M3Y4EHHUs OMACHBIX M MOPAXaroIuX (PaKTOpOB Upe3BbIYAMHBIX CUTYalMi MPUPOIHOIO,
TEXHOI€HHOI'O M BOEHHOI'O XapakTepa, APYruX OMNAcHOCTEM YMeENO pellaTh BOIPOCHI CBOEH
0€30I1aCHOCTH C MCII0JIb30BaHUEM CPEACTB CUCTEMBI I'PaXkJaHCKOMN 3aIlUTHI.

2. B pe3yabTtare o0CBOCHHMSI [IMCHHILVIMHBI O0y4yalolMiici N0 mNporpaMmme

0akajlaBpUAaTa J0JIKeH:

OBnazeTs CleayIOIUMHA KOMIIETEHIUSAMMU:

- CIIOCOOHOCTBIO MCIOJIb30BaTh MPUEMBI IEPBOM MOMOILHU, METO/IbI 3aLIUTHI B YCIOBUSX
upe3BblyaiiHbIX curyauii (OK-9);

3Hamb:

- XapaKTEPUCTHKH IPHPOTHBIX OCICTBUI, TEXHOTCHHBIX aBapuii M KaTacTpod Ha
paaualoHHO, XUMHUYECKU U OMOJIOTHYECKHU ONAcCHBIX 00BEKTaX, Hopakarouye (hakTopsl Ipyrux
ONAaCHOCTEI;

- OCHOBBI BO3JIeHICTBHS OMACHBIX ()aKTOPOB UPE3BbIYANHBIX CUTYallMi Ha 4yesioBeKa U
IPUPOJIHYIO CPEY, AOIYCTUMBIE MPEAEIbHbIE KPUTEPUM HEraTUBHOI'O BO3JCHCTBHUS;

- Mepbl 0e30MacHOro NOBEJEHUs NpU NpeObIBAaHUM B pailloHax (30HaX) IOXKAPOB,
PaAMOAaKTUBHOIO, XMMHUYECKOIO U OMOJIOrMYECKOI0 3arpsi3HEHUS;

- CIIOCOOBI M CPEJCTBA 3alUThl Y€JIOBEKa OT BO3ACUCTBUS MOpaXKaroIuX (pakTopoB
Ype3BbIYAIHBIX CUTYAIMI IPUPOAHOI0, TEXHOTEHHOTO U BOEHHOI'O XapaKTepa.

ymemy:

- HCIOJIb30BaTh CPEJCTBA 3aIIMTHl OPraHOB JbIXaHUS U KOXXKU, MEIULUHCKUE IS
CaMO3allUThl U OKA3aHUS TIOMOLIY IPYIUM JIIOJSM;

- IPUMEHATH NEPBUYHBIE CPEACTBA IMOXKAPOTYLIEHUS Ul JOKAIU3ALUU U TYLICHUS
1o’Kapa, BOHUKIIETO B ayJUTOPUH (Ja0opaToOpHHn);

- OKa3plBaThb cebe W JpYyrMM TIOCTpPaJaBIIUM MEIUIUHCKYIO IOMOIIb C
UCIOJIb30BaHUEM TaOEIbHBIX U MOAPYYHBIX MEAULIMHCKUX CPECTB.

enaoems:

- IpUEMaMH MIPOBEIECHUS YaCTUYHOM caHUTapHOW 0OpaOOTKM NMpH BBIXOJE M3 pailoHa
(30HBI) PaIMOAKTUBHOIO, XUMHYECKOIO U OMOJIOrMUYECKOT0 3arps3HeHUs (3apakeHus);

-- CO0cO0aMHM U TEXHOJIOTUSAMU 3aAIIUTHI B UpE3BBIYAMHBIX CUTYaLIUsAX.

3. KpaTkoe coaep:kanue JUCHUIINHBI.

1. OnacHoctu mpupogHOro xapakrtepa. CTuXHiiHble O€ACTBUS, SIBIEHUS MPUPOJIBI
pa3pyLIUTENbHON CHIIBI - 3€MJIETPSICEHUs, HABOJHEHUS, CEJEBbIE NIOTOKHU, OMOJI3HHU, CHEXKHBIE
3aHOCHI, U3BEP)KEHUE BYJIKAaHOB, 00BaJIbl, 3aCyXH, yparaHsl, OypH, MoKapsbl.

2. OmacHOCTM TEXHOTEHHOrO Xapakrepa. ABapuu U KaracTpobl Ha paaualliOHHO
OMacHOM OOBEKTe, XUMHMYECKH OIACHOM OOBEKTe, OHOJIOrMYecKH ONacHOM OO0bBEKTe; Ha
TpaHcriopTe  (KEJIE3HOJOPOKHOM,  aBTOMOOWJIBHOM,  pE€YHOM,  aBHMAIlMOHHOM);  Ha
THJIPOCOOPYKEHUSX; HA KOMMYHAJIBHBIX CHCTEMax KM3Heo0ecreueHus..

3. OmacHOCTH BOEHHOTO XapakTtepa. I[IpumMeHeHne oOpyXHus MacCOBOTO NOPAKEHUs
(AIepHOrO0, XUMHMYECKOrO, OHOJIOIMYECKOro), OOBIYHBIX CPEACTB C  3aKHUraTeIbHBIM
HAIllOJJHEHUEM, HOBBIX BHUJOB OPYXHS. 30HBI 3apak€HHS OT CPEICTB MOPAKEHUs U HX
BO3/ICIICTBUE HAa HACEJIEHNE U OKPYKAIOLIYIO IPUPOIHYIO CPENLY.

4. TloxapHast 0€30MAaCHOCTb — COCTOSIHUE 3alllMIIEHHOCTH HAaCEJIeHUs, HMMYIIECTBa,
olmiecTBa M rocygapcTBa OT moxapoB. [lokapHas omacHOCTb (IMPUYMHBI BO3HUKHOBEHUS
MOKapoB B 3[aHUSX, JIECHbIe MoXapbl). Jlokanuzamus u TymeHue mnoxapoB. Ilpocreiimue
TEeXHUYECKHe cpecTBa noxaporymenus (oruerymurenu OI1 -8, OY-2) u npaBuia moab30BaHUs
UMU.



5. Kommuiekc MeponpusiTuil rpak JaHCKOM 3alllUThl HACEIECHHUS.

Onosemienue 1 UHPOpMHpOBaHHE HaceneHus 00 omacHocTu. [lpuHsaTHe HaceneHueMm
curHanioB omosenieHus («Buumanue Bcem!», «Bosnymnas TpeBora», «PaamanumonHas
OMACHOCTBY, «XHUMHUEcKas TpeBora», «OTOOW OMacHOCTW») U MOPSAOK JACUCTBUSA IO HUM.
DBakyanus HaceJeHHs M3 30HbI onacHocTH. CrmocoObl 3Bakyamuu OKCTPEHHAsl IBaKyaIlHs
CTYJIEHTOB U3 ayJUTOPUH [P BOBHUKHOBEHUH I10XKapa.

CpencrtBa nHaAMBHIYyaIbHOM 3amuThl opraHoB aeixanus (I['T1-7, I'TI-7B, I'11-9, P-2, V-
2K, PITA-1, PIII"-67M, PVY-60M, «®enuxcy, I'I3K, AT, ATIT-3, I13Y-K, UII-4M, UII-5, UII-
6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeaUIIMHCKHIE CPEICTBA 3AIUTHI .

CpencTBa KOJIJIEKTMBHOM 3alMThl HaceneHus. Ha3HaueHuwe,  3alllUTHBIE CBOWCTBA
yoexkuml.  I[IporuBopamuanmonusie ykpbeiTus (IIPY, moazemHble mnemexoaHbie MEPEXobl,
3arinyOJieHHbIE CTAHIMM METPOIOJIUTEHA), MpOCTEHIINe YKPBITHS (TpaHLIeH, OKOIIbI,
nepeKpeIThie menn). [IpaBuia 3anaTus yoexuina.

6. Oxa3zaHue NepBOM MEIULMHCKOW IOMOIIM IPU 0KOraxX, PaHEHUsSX, 3apaKCHUSX.
[IpoBeneHue YaCTHYHOW CAaHUTAPHON O0OPaOOTKM KOXKHBIX MOKPOBOB YEJIOBEKAa MPHU BBIXOJE U3
30H PaJUOAaKTHUBHOIO, XUMHUYECKOTO M OHOJOTHYECKOrO 3apakeHWs (3arpsi3HEHUus), U3 30H
MOXapOB.

7. JIukBUAALMs NOCIEACTBUN Ype3BbIYAWHON cUTyauuu. PajiuanvoHHas M XUMHUYECKas
pa3Belnka odara TOpakeHHs (3apakeHus). ABapHifHO-cnacatenbHble paboThl. CreruanbHas
00paboTKa TEXHUKH, MECTHOCTH, OOBCKTOB (J€3aKTUBAlLMs, Jera3amnus, JAe3uH(EKIHs,
JIE3UHCEKIUS

8. DKcTpeHHas »J3Bakyaluss U3 ayIuTopuu (JlabopaTopuH) B YCIOBUAX MOXapa,
paauaMoOHHOT0, XUMUYECKOTO, OMOJIOTHYECKOTO 3arps3HEHUS TEPPUTOPUM C HCIIOIH30BAHUEM
npocreimx cpenacts 3amuThl («Denukcy, ['J[3K, nporusorasa I'TI-7 ¢ AT1T-3).

4. O0beM y4eOHOH TUCHHIIMHBI

Bun yuebHoit paboTbl B 3auernsIx equHunax | B akagem. wacax
OO01ast TPY10eMKOCTh THCHHUIJIMHBI 1 36
AyAUTOpPHBIE 3aHATHS: 0,44 16
Jlexun 0,44 16
CamocrosiTeibHast pa6oTa 0,56 20
[ToaroroBka K KOHTPOJBHBIM paboTam 0,56 20

BuJ UTOroBOro KOHTPOJIA: 3a4eT - -

AHHOTanus padoyeil NporpaMMbl AMCUMIIMHBI «CBepXKpUTHYECKHE TEXHOJIOT N
(PTA 3)
1. HEJIA U 3AJAYUN JTUCHUTTJIMHBI

Heab0 JMCUMINIMHBI SBISAETCA W3YyYCHUE OCHOBHBIX IIPOLIECCOB M ammaparoB Ui
noJiyueHus: 1 oOpaOOTKM MaTepHalioB pa3jiM4HON MPHUPOABI U CBOWCTB C HUCIOJIB30BAaHUEM
CBEPXKPUTHYECKUX (IIOMI0B, a TakKe O3HAKOMJICHME C OCHOBHBIMHM MOJIXOAAMU K
MOJICJINPOBAHUIO IAHHBIX CHCTEM.

OCHOBHBIMH 33Ja4aMM JMCHUILUIMHBI, pEIIEHNE KOTOPHIX 00ECIeYrBaeT JOCTHKEHUE
LIEJIH, SIBISIOTCS:

—  U3Y4YCHHE CBEPXKPUTHYECKOIO COCTOSHMS BEILECTBA U CBOMCTB CBEPXKPUTHUECKUX
¢rou10B, a TaK)Ke cMeceil Ha X OCHOBE;

— W3y4YEHUE COBPEMEHHBIX TEXHOJOTUMH TOJNy4yeHUss U OOpabOTKHM MaTepuaoB C
MCIIOJIb30BAaHUEM CBEPXKPUTHUECKUX (ITIONIOB;

— U3yYeHHe KOHCTPYKUMH M TPUHLUMIOB pPAOOTBl EMKOCTHOTO 00OpYIOBaHMS
BBICOKOT'O JaBJICHUS,




— W3y4yeHUE KOHCTPYKUMHA ¥ TPHUHIMIIOB pabdOThl O00OpYAOBAaHUS IS CO3JAHUS
JaBJICHUSI P HOPMAJIbHBIX U BBICOKUX TEMIIEpaTypax;

— O3HaKOMJICHHE C KOHTPOJBHO-U3MEPUTEIBHBIMU IpHOOpamMu Jjsi pabOThl TpH
BBICOKHX U CBEPXBBICOKHX JIaBIICHUSX;

—  H3y4YeHHUE METOJAMK HCClieIoBaHUA (Da30BbIX PAaBHOBECUI MTPHU BHICOKUX JABJICHUSIX;

—  O3HAKOMJICHHUE C IMOJAXO0JIaMU M METOJaMU MOJEIUPOBAaHUS MPOLECCOB U allnapaTroB
CBEPXKPUTUYECKUX TEXHOJIOTHA.

2. TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHUS JUCHUIIJINHBI

N3ydyenne paucuuiinHbl «CBEPXKPUTHUECKUE TEXHOJIOTUW» TIPU  MOJITOTOBKE

OakanaBpoB 1o HampaieHuto 18.03.02 Ouepro- u pecypcocOeperampime mpouecchl B
XUMHUYECKON TEXHOJIOTUH, HEePTEeXUMUU U OUOTEXHOJIOTUH, Mpoduib «OCHOBHBIE MPOIECCHI
XUMHUYECKHX IPOU3BOJICTB W XUMHUYECKas KHUOEpPHETHKa» CHoCcOOCTBYeT (HOPMHUPOBAHHIO
CIIEYIOINX KOMIIETCHLIUMN:
Ilpogpeccuonanvnoix:

CIIOCOOHOCTB OCYIIECTBIIATH TEXHOJOTMYECKHI MPOLECC B COOTBETCTBUU C PETJIAMEHTOM U
UCIOJb30BaTh ~ TEXHUYECKHE  CpeJICcTBAa  JUIsl  M3MEPEHHMs  OCHOBHBIX  IapaMeTpoB
TEXHOJOTUYECKOT0 IPolLiecca, CBOUCTB ChIpbs U npoaykimu ([TK-1);

FOTOBHOCTb OCBAaMBaTh M IKCIUIyaTUPOBAaTh HOBOE 00OpyAOBaHUE, NMPUHUMATh Y4acTHE B
HaJIAKUBAaHUHM, TEXHUYECKUX OCMOTpaX, TEKyIIUX PEMOHTaX, IPOBEPKE TEXHUYECKOTO
COCTOsIHHSI 000pymOoBaHus U porpamMmHubIx cpenacts (ITK-7).

3. B PE3VJIbTATE U3YUEHMS JUCHUILINHBI OBYUAIOIINUCA JOJKEH:
3nams: -0OCHOBHBIC THUIIBI MIPOLIECCOB MOIYYEHHS U 00pabOTKH MaTepHasIOB C HCIOIb30BAaHHUEM
TEXHOJIOTHI CBEPXKPUTUUYECKUX (IIFOU]IOB,;

OCHOBHBIC THUIIbl, KOHCTPYKLUU M XapAaKTEPUCTHKH TEXHOJIOTMYECKOI0 O0OPYAOBAHUS JUIS
MIPOBEICHUS MPOLIECCOB C HCIOIB30BAaHUEM TEXHOJIOTHI CBEPXKPUTHIECKUX (DITFOMIOB;

— (pu3Mueckre OCHOBBI CBEPXKPUTHUECKUX (DIFOMI0B, TO3BOJIAIOLINE MIPE/ICKAa3bIBaTh CBOICTBA
YHCTHIX CBEPXKPUTHUECKUX (DITFOMIOB, @ TAK)KE CMECEH Ha X OCHOBE,;

— THIIBI, KOHCTPYKIIMHA U OCOOEHHOCTH BCIIOMOTATEIHHOI'O TEXHOJIOTHYECKOr0 000pyI0OBaHUS U
KOHTPOJIbHO-U3MEPUTETBHBIX MTPUOOPOB I CHCTEM, palOTarolUX TOJ BBICOKUM U
CBEPXBBICOKUM JIaBIICHUEM;

— METOJMKU HWCCIeN0oBaHus (a30BBIX PABHOBECHUH MPU BBICOKMX JABJICHHUSIX B CHCTEMax
pa3IMYHON NPUPOBL;

— METOAbl M TOAXOJbl K MOJCIMPOBAHUIO IPOIECCOB M AaIMApPAaTOB CBEPXKPUTHYECKHX
TEXHOJIOTUH.

Ymemes:

— BBIOMpaTh O0OpYyIOBaHHME MJS MPOBEAEHHUS MPOIECCOB C HCIONb30BAHUEM TEXHOJIOTUN
CBEPXKPUTHUYECKUX (ITIOUIOB,;

— paccuMThIBaTh MapaMeTpbl M PEXKUMBI pabOThl OCHOBHOTO M  BCIIOMOTATENbHOTO
000pyTI0BaHUS CBEPXKPUTUUECKUX TEXHOJIOTHIA;

— TPOBOJUTH UCCIENOBaHUS (DA30BBIX PABHOBECHUN CHCTEM Pa3IMYHON MPHUPOJBI IPU BHICOKUX
JIaBJICHUAX

— KOMIUIEKTOBaTb  YCTAHOBKHM, paloTaroliye TMpH  BBICOKUX  JIABJICHHUSAX, 3allOpHO-
peryaupymomeil apMaTypoil 1 KOHTPOJIbHO-U3MEPHUTEIbHBIMH TPUOOpaMH;

— HCHOJb30BaTh COBPEMEHHBbIE AaHAJUTUYECKHE METOJbl Il HCCIIEeOBaHUS CBOMCTB
CBEPXKPUTUYECKUX (DITIOUIOB,;

— BBIOMpATHh HanboJIee TOAXOSIINE METOIBI U UHCTPYMEHTHI I MOJICTUPOBAHUS TIPOIIECCOB
Y anmnapaToB CBEPXKPUTHUUYECKUX TEXHOJIOTHUM.
Baaoemu:

— OCHOBaMHu MpoHecCCOB MOJYUCHUS U O6p360TKI/I MaTepHraJioB C UCIIOJIB30BaAHUCM TEXHOJIOT Uit



CBEPXKPUTHUYECKHUX (DITIOUIOB;

— COBPEMEHHBIM UHCTPYMEHTApHUEM  pa3pabOTKH u CO3JaHus o0opynoBaHuUs
CBEPXKPUTUYECKUX TEXHOJIOTUH;

— OCHOBHBIMH HAaBBIKAMH HPOEKTUPOBAHUS TPOU3BOJCTB, HCIOJIB3YIONMX TEXHOJIOTHH
CBEPXKPUTUIECKUX (DITIOUIOB;

— COBPEMCHHBIMHU 3HAHUSAMU B obnactu CBCPXKPUTUYCCKHUX (l)J'IIOI/II[OB 1 CMECEH Ha MX OCHOBE.

4. KPATKOE COAEP) KAHUE JUCHUIIJIMHBI

6 CEMECTP
1. CaepxkpuTHYecKkoe COCTOSIHHME BellecTBa. UTO Takoe CBEPXKPUTHUECKOE COCTOSHHE
BemiecTBa. ®azoBeie muarpammel. Kputudeckas Touka. CBOHCTBAa CBEPXKPUTHUECKUX (IIFOUIOB.
BemecTtBa, mnpuUMEHseMble B KadeCTBE CBEPXKPUTUYECKUX PACTBOPUTENEH. YpaBHEHUS
COCTOSIHUS BELIECTBA.
2. CBepxXKpUTHYECKHE TEXHOJOTMHM IOJYYCHHS MOHOJMTHBIX M JKMIKHX MAaTEpPHAJIOB.
Knaccugukanusi TEXHONOTUH TONyYeHHs] MOHOJMTHBIX W JKUIAKUX MarepuaioB. OCHOBHBIE
KOHCTPYKLIMM TEXHOJOTMYECKHX alllapaToB U THUIIOBBIE TEXHOJOTMYECKUE CXEMBI. PeKnMBI
paboTel obopynoBaHus. DU3NYECKHE OCHOBBI CBEPXKPUTHUECKHX IPOLECCOB IOJIY4YEHHUS
MOHOJIMTHBIX U )KMJIKHX MaTepUaJIOB.
3. CBepxXxKpUTHYECKHE TEXHOJOTHH IMOJIYYeHHs JUCIIePCHbIX MaTepuanoB. Knaccudpukanus
TEXHOJIOTHI TOJy4YeHMsI AUCIIEPCHBIX MaTepuanoB. OCHOBHBIE KOHCTPYKLUH TEXHOJIOTMYECKHUX
anmnaparoB U TUIIOBbIE TEXHOJIOIMUECKHUE cXeMbl. PexxumMbl paboThl o0opynoBanus. Pusnyeckue
OCHOBBI CBEPXKPUTHUYECKUX MPOLIECCOB NOJYyUEHUS JUCIIEPCHBIX MATEPUAIIOB.

2. EMKocTHBIe anmapaThl BBICOKOTO JaBJeHHMsi ISl CBEPXKPHTHYECKHX TeXHOJIOTHIA.
OcHOBHBIE THUNBI M  KOHCTPYKIMM  EMKOCTHBIX  allapaToB  BBICOKOTO  JaBJICHUS.
KoHCcTpyKLIMOHHBIE MaTepHalibl, MPUMEHsSEMbIe Ui Pa0OThl MPU BBICOKUX U CBEPXBBICOKHX
JABJICHUSIX.

3. KoHTpo/1bHO-U3MepUTeIbHbIe IPHOOPHI /s POLECCOB, NPOTEKAIOIUX NPH BHICOKUX H
CBEPXBBICOKHX [JaBJeHMAX. MeToabl M3MEpeHUsi BBICOKUX U CBEPXBBICOKHUX JABJICHM.
W3mepenune u peryampoBKa pacxoaa cxaTod cpeisl. M3aMepeHune Temmneparypbl PH BBICOKOM
JTaBJICHUU.

4. BcnomorareibHOe 000pyA0BaHUE H /IeTAJH YCTAHOBOK CBEPXKPUTHYECKUX TEXHOJIOTHIA.
MeTtonbl co3iaHus JaBieHUS MPU HOPMAJIbHBIX M BBICOKHUX Temmeparypax. Cxkarue rasos.
Cxatne »xuupkoctedl u TBEpABIX Tei. (Co3aHME BBICOKMX JAaBJIECHHUH C OJHOBPEMEHHBIM
NPWIOKEHWEM CHJIbl caBura. HarpeBaHue mnpu BbICOKMX JaBieHUAX. CkaTue Npu HU3KUX
TEeMIEpaTypax. 3alOpHO-PEryIUpYyIONiasl apMaTypa yCTaHOBOK BBICOKOI'O JIaBJIEHUS. 3aTBOPBI
naboparopHbIx anmapatoB. IlepememmBanue ¥ UUMpKyJIsuus 1oj jaaBieHueMm. OOiiee
o0opyoBaHue 1ab0paTOpHil CBEPXKPUTUUECKUX TEXHOJIOTHH.

5. AHAJMTHYeCKHe MeTOJbl HCCJIEeJOBAHMS CHCTEM IPH BBICOKHMX AaBJIeHUSIX. MeToauku
UCCieIoBaHUN (pa30BBIX PABHOBECHH MpPHM BBICOKMX JABJICHUAX: CHCTEMa >KMIKOCTh — Tas,
cuctema TBEpPAOE TEJNO — JKUIKOCTh, CUCTEMA ra3 — ras3, cucreMa TBEpAoe Teno — ra3z. Metozsl
orbopa npo6 u MeToasl aHanu3a. OnpeneneHne CKUMaeMOCTH Ta30B U XKHUIKOCTeH. MeTroauka
U3MEpPEHUs] MOBEPXHOCTHOTO HATSDKEHHS Ha TpaHMILE JKUIAKOCTh — Ta3. Omnruueckue,
PEHTTEHOBCKUE U UHBIE CIIEKTPaIbHbIE METO/BI, IEKTPUUECKUE U3MEPEHNS.

6. MHCTpYMEHTBI H METO/IbI MOJeJTHPOBAHMS NMPOLECCOB M ANMAPATOB CBEPXKPUTHYECKHX
TexHoaoruii. OcoOEHHOCTH MOJEIHPOBAHUS MPOIECCOB M aIlapaToB CBEPXKPUTHUECKUX
TexHojoruil. CoBpeMeHHbIe MHCTPYMEHTHI MOJENUpoBaHus. MynbTuMaciuTabHble MOAXOABI K
MOJIeNIMpoBaHi0. MoienupoBaHue MHOTO(a3HbIX CUCTEM IPH BBICOKHX JaBieHUsAX. Moaenu
TypOYJIEHTHBIX TEUCHHH.



O6bem YUEBHOM aucummimab

Bcero 6 cemecTp
Brpl yueOHoit paboTe! 3au. ex. AK. yac. 3au. ex. AK. ygac.
O01mas Tpy10eMKOCTh
AUCIHHUIIMHBI 10 Y4eOHOMY 2 72 2 72
TUIAHY
AYJAUTOPHBIE 3aHATHS: 0,89 32 0,89 32
Jlexuun (Jlek) 0,44 16 0,44 16
[Tpaxtrueckue 3ansatus (I113) 0,22 8 0,22 8
Jla6. 3ansarus (JI3) 0,22 8 0,22 8
CamocrositesibHas padora (CP): 1,11 40 1,11 40
Bua xonTposs: 3auer
JK3aMeH/3a4eT

AHHOTaN U Y4eOHOI NPOrpaMMbl JUCHHILIMHBI
«IIponecce! u anmapatsl s noxydeHus asporeneit» (DT 4)
1. HEJU U 3AJAYU JUCHUITINHBI

Ieabl0 JMCUMINIMHBI SBISAETCS W3YyYEHUE OCHOBHBIX IIPOLECCOB M anmnaparoB Ul
MOJIyYEHHUsI a3poreyiedl pas3IMdyHOIO THUIIA M COCTaBa, a TAK)KE€ KOMIIO3ULIMM Ha HMX OCHOBE,
KOTOPBIE MOTYT OBITh HCIOJIB30BAHBI BO MHOTHUX OTPACIISIX COBPEMEHHOM MPOMBIIIUIEHHOCTH.

OCHOBHBIMH 32/1a4YaMM JUCUMIUIMHBI, PEIICHUE KOTOPBIX 00eCreYnBaeT JAOCTIKEHUE
LIEJIH, SIBJISIOTCS:

— W3y4YyeHHE pa3JIMYHbIX THIOB aj’poreieil, MuX XapakTepUCTUK U obiacreit
[IPUMEHEHUS,

— U3Y4YCHHUE CBEPXKPUTHUYECKOIO COCTOSIHMS BEIIECTBA U CBOMCTB CBEPXKPUTHYECKHUX
Gbarou10B,;

— U3Yy4YCHHE Ipolecca CBEPXKPUTHYECKOW CYIIKU I IIOJy4EHHsS adporeie Hu
O3HAKOMJICHME C allaparaMd, KOTOpbI€ MWCIOIB3YIOTCA Ul IPOBEACHUA IIpolecca
CBEPXKPUTUYECKOMN CYIIKH;

— TEOpEeTUYECKOE MU MPAKTUYECKOE U3YYCHHE IIPOLIECCOB IIOJNYUYECHHsS adporeseu
Pa3JIMYHOrO TUIIA U COCTAaBA,

—  U3YYEHHE MPOIecca CBEPXKPUTUUYECKON aicOpOLMH I TIOJIYICHHS] KOMITO3UITUN Ha
OCHOBE a’poresied M O03HAKOMIICHHE C allllapaTaMH, KOTOPBIE MCHOJIB3YIOTCS I IPOBEACHUS
npoliecca CBEpXKpUTHUECKOM aacopOIHH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUITJINHBI

Nzyuenne mucturmmuabl «l[Iporeccsl U ammapatbl IS TMOJYyYEHHUS a’dporesiei» mpH
MOJArOTOBKE OakanaBpoB o HampasieHuto 18.03.02 DHepro- u pecypcocbeperaroiiue mporecchl
B XMMHUYECKON TEXHOJIOTHH, He(PTEXUMUH U OMOTEXHOJIOTHH, TPOoPib «OCHOBHBIE MPOIECCHI
XUMHUYECKHX TIPOU3BOJICTB W XUMHUYECKass KHUOEpHETHKa» CHocOOCTBYeT (HOPMUPOBAHHIO
CIEAYIOIMX KOMIETECHIINM:

Ilpogpeccuonanvnuvix:

— CIOCOOHOCTh OCYILECTBJIATH TEXHOJIOTMYECKUN MPOLIECC B COOTBETCTBUU C PETVIAMEHTOM U
UCIIOJIb30BaTh  TEXHUYECKHE CpEACTBAa JUIsl W3MEPEHUS  OCHOBHBIX  IapaMETpOB
TEXHOJIOTUYECKOT0 MPoliecca, CBOUCTB ChIpbs U npoaykimu ([TK-1);

— TOTOBHOCTb OCBAMBATL M 3KCIUIYaTUPOBATHL HOBOC O60py,Z[OBaHI/IC, INpUHHUMATh Y4YaCTUC B



HAJIA)KUBAHUH, TCXHUUYCCKUX OCMOTpax, TCKYIIUX PCMOHTAX, IPOBCPKC TCXHHUYCCKOIO
COCTOSIHUS 000pyA0BaHus U porpaMMmHubIx cpeacts (ITK-7);

— CIIOCOOHOCTBH MIPUMCHATH COBPCMCHHBIC METOAbI HUCCIICA0BAaHUA TEXHOJIOTUYCCKUX
IPOILIECCOB M TPHPOJHBIX CpPEd, HCIOJB30BaTh KOMIBIOTCPHBIC CPEICTBA B HAYYHO-
uccienoBareabcko padore (ITK-14).

3. BPE3VYJIBTATE U3YUEHUS JUCHUAIIINHBI OBY‘IAIO]J.[HPICH
JOJIKEH:
3name:

— OCHOBHBIC THIIbI, XapaKTCPUCTHUKU U CBOMCTBaA aaporeneﬁ, a TaKXKXC aHAJIMTHYCCKHUEC MCTO/bI
UX UCCJIEJOBAHU,

— CBOICTBa CBEPXKPUTUYECKUX (DIIOMIOB M 00JaCTH X IPUMECHEHUS,
— OCHOBHBI€ MPOIIECCHI U AIIAPATHI JIJIs1 IPOBEACHUS POLECCA CBEPXKPUTUUECKOM CYLIKH;
— OCHOBBI IIPOLIECCOB MOJIYYEHUSI a3poreiiell pa3InyHOro TUIIA U COCTABa,

— OCHOBBI IPOHECCOB IOJYUYCHUSA KOMIIO3MIIMHA Ha OCHOBE aaporeneﬁ Hn aHaAJIUTHUYCCKUC
METOABI UX HUCCIICAOBAHUSI,

— OCHOBHBIE TIPOILIECCHI MW ammaparbl Jisi MPOBEACHUSA Mpoliecca CBEPXKPUTUUYECKOU
azcopOnuu.

Ymuems:

— BBIOMpPATHh MapaMeTpbl MPOBEJCHUS MPOIECCOB MOJYYCHHUSI a’dpPOresiel pa3iMuHOro TUIA U
COCTaBa,;

— HCIIOJIb30BaTh COBPEMEHHBIE AHAJIUTHYECKHE METOABl JUIsl HCCIIEIOBAHMUS CBOMCTB U
XapaKTepUCTHUK a’poresei;

— BbIOMpaTh 00OpyAOBaHHWE U TMapamMeTpbl €ro paboThl Ui MPOBEACHMS Ipoliecca
CBEPXKPUTUYECKOH CYILKH;

— BBIOMpaTh NapaMeTpbl MPOBEAEHUS IMPOLECCOB TOIYYEHHUS] KOMIIO3ULUNH Ha OCHOBE
asporeneu;

— BBIOMpaTh O00OpYJOBaHWE U MMapaMeTpbl ero padoThl JJIs TPOBEACHHS Ipollecca
CBEPXKPUTHUYECKOH aJICOPOIIHH.
Bnaoemu:

— OCHOBaMH IIPOLECCOB IMOJTYYCHHA aaporeneﬁ Pas3siiM4HOro THUIIa W COCTaBa, a TaKKe
KOMIIO3UIIMM HA HX OCHORBE;

- COBpeMeHHBIMI/I AHAJIUTUYCCKUMHU MCETOAaMHU HUCCIICIOBaHUA CBOI>'ICTB n XapaKTepI/ICTI/IK
asporenen;

— COBpPEMCHHBIMHU 3HAHUAIMHU B obnactu CBCPXKPUTUUCCKHUX (1)J'II-OI/IJIOB U COBPCMCHHBIX
arrapaToB IJId MOJTYUYCHUA aaporeneﬁ u KOMHOSI/II_[I/Iﬁ Ha UX OCHOBC.

4. KPATKOE COAEP KAHUE JUCHUIIJIMHBI

7 CEMECTP

1. Asporesn. OcHOBHbIe TepMHHBI M omnpeaeneHus. OnpeneneHUe MOHATUS «aIPOTEIbY.
OcHosHble TuUMbI asporeneil. Heopranmueckue asporenu. Opranndeckue asporenu. ['nubpuansie
asporenu. OGIacTH MPUMEHEHHs a’poresield B COBPEMEHHONW MPOMBIIIIICHHOCTH. A3pOresiu Kak
M30JSIIMOHHBIE MaTeprasibl. COpOEHTHI Ha OCHOBE a’porenieil. A3poreiu B KayecTBE CUCTEM
JIOCTaBKM JIEKApCTB. Andporenud JUis UCHONb30BaHUSA B MenunuHe. [Jlpyrue obnactu
WCIIONIb30BaHNs  a’porenied. IIpumepbl  HMcnonb30BaHUs — aj’poreied B COBPEMEHHOM
IPOMBIIIJIEHHOCTH.

2. CBepxKpuTH4YeCKOe COCTOSIHHE BellecTBa. YTO Takoe CBEPXKPUTUYECKOE COCTOSHUE
BemiecTBa. ®azoBeie quarpammbl. Kputndeckas Touka. CBOHCTBA CBEPXKPUTHUECKUX (IIFOUIIOB.
BemectBa, mnpruMeHseMble B KAadeCTBE CBEPXKPUTHUECKUX pactBoputreneil. IIpumepst



UCIIOJIb30BaHUs CBEPXKPUTUYECKUX ¢ron0B. CBepxkpuTHueCcKas JKCTpaKIus,
CBEpXKpUTHYECKAsi XpoMaTorpadusi, CBEpXKpUTUYECKas CYILIKa U aICOpOIus.

3. Ilpomecc cBepxkputuyeckoil cymku. Tepmunbl u omnpeneneHus. OCHOBHBIE CTaIuU
Ipolecca CBEpXKPUTHUYECKOW cywku. [lapamerpbl mpoBeneHus Ipolecca CBEPXKPUTUYECKOU
CyWIKH. Armmaparbl JUls IpPOBEACHMsI IpoLEcca CBEPXKPUTHUECKOW cymiku. lIpomeblnuienHoe
0o0opyoBaHue AJIsl OJyYEHUs adpOoresei.

4. TIpouecchl MOJy4YeHHUs] aj’poreiieil pasjJM4YHOro TUma M cocrasa. IIponeccsl nomyueHus
HEOPraHWYECKHX a’porejeil Ha OCHOBE METAJUIOB M HX OKCHUJOB. 30Jb-T€llb TEXHOJIOTHUS.
ITpouecchl mosyuyeHus: a3poresineil Ha OCHOBE IOJIMCAaxapuoB (albrUHATBI, XUTO3aH, Kpaxmal,
nekTuH). [Iporecchl moaydeHus a’dporesieil Ha OCHOBE O€IKOB (MOJIOUHBIN, SIMYHBIN, IIETKOBBIN
u 71p.). Paznuunble ciocoObl IpoBeIeHs CTaINK Iefico0pa3oBaHms B X0JI€ MPOIIecca MOIydeHUs
asporeneil. CrnocoObl  mpoBeAeHUS  CTaAMU  3aMeHbl  pacTBopuTens. CoBpeMeHHbIE
AQHAIUTUYECKUE METObI UCCIICOBAHNSI CBOMCTB M XapaKTEPUCTUK adporeseil.

5. Ilpouecchl moJiyyeHHsi KOMIIO3MIHMH Ha ocHoBe adporeseii. CrocoObl BHEIpEHUs
pa3IMyYHBIX BELIECTB B a’sporenu. BHenpeHue BelecTB Ha cTaauu reseodpazoBanus. Buenpenune
BEILIECTB HAa CTAaJUM 3aMEHbl pacTBopuTens. BHenpeHue BeleCTB C HMCHOJIb30BAaHUEM
CBEPXKPHUTHUYECKOH ancopbunu. TpeboBaHMs, MpenbsBIsIeMble K BEIIECTBAM, KOTOPBIE MOTYT
OBITh MCHOJIB30BaHBI AJII CBEPXKPUTUUECKOU aacopOruu. DakTopbl, BIUAIONIME HA BEITUYUHY
MacCOBOM 3arpy3KH BEIIECTB B a3porelib. AMOpQH3aIHs aKTHBHBIX BEUIECTB C UCIOJIb30BAHUEM
cBepXxKputudecko ancopOruu. CoBpeMEHHbIE METOAbl AaHAJUTHUECKUX HCCIEeIOBaHUI
KOMIIO3MIIMM Ha OCHOBE asporeneid. IIpumepsl M HCIOIB30BaHMS KOMIIO3WLMKA HAa OCHOBE
asporesnen.

4. O6pem YUYUEBHOM nucuuminHbl

Bceero 7 cemecTp
Buzpt yueHoi pabotst 3au. en. AK. 4Jac. 3au. en. AK. Jac.
O0mas Tpya10eMKOCTh
AUCHHILIMHBI 10 Y4eOHOMY 2 12 2 12
TUIAHY
AyIUTOPHBIE 3AHATHSI 0,89 32 0,89 32
Jlexmm (Jlek) 0,44 16 0,44 26
ITpakTnueckue 3anstus (I113) 0,22 8 0,22 2
JIa6. 3ansarus (JI3) 0,22 8 0,22 4
CamocrositesbHas padora (CP): 1,11 40 1,11 40
Bua xonrpous: 3auer
JIK3aMeH/3a4eT

4.5. IIporpamma npaxkTHK

AHHOTanuA padoyeil NPOrpaMmbl AU CUUIIIMHBI
«Y4eOHnas npakTuka» (b2.Y.1)

1. leab y4eOHOII NMPAKTUKU — TOJy4YEHHE CTYACHTaMHU OOUIMX IMpeICTaBICHUH 00
OCHOBHBIX almaparax XWMHUYECKHUX TIPOU3BOJCTB M METOJaX XHMHUYECKOM KHOEpPHETUKH,
3HAKOMCTBO C OCHOBHBIMHM BHJaMHU JESTEIbHOCTH Y4E€OHBIX M Hay4HbIX MOJApa3JeleHui
YHHUBEPCUTETA, a TaKKe MOJTyd4eHUe NePBUYHBIX NMPO(PECCHOHANBHBIX YMEHUN U HABBIKOB ITyTEM
CaMOCTOSITEJIBHOIO TBOPYECKOTO BBINIOJHEHHUS 33a4, TOCTABIEHHBIX TPOTPAMMON IPAKTUKH.



2. B pe3yabraTe TnpoXo:KAeHUsl Yy4deOHO#i oOyyawmmiica N0 mnporpamme
O0akajaBpHaTa J0JKeH 00J1a1aTh CJIeAyOIUMH KOMIETEeHIIUSIMHU:

CIOCOOHOCTH HCIIOJIB30BaTh COBPEMEHHBIE MH(OPMAIIMOHHBIE TEXHOJOTHH, MPOBOIUTH
00paboTKy HH(pOPMAIUK ¢ UCTIOIH30BAHUEM TPUKIIATHBIX IPOrPaMM M 0a3 JaHHBIX JIJIS pacdeTa
TEXHOJOTMYECKUX TapaMeTPOB 000PYIOBaHUS 1 MOHUTOpUHTA npupoanbix cpen (I1K-3);

CIIOCOOHOCTh ~ CIICAMTH 332  BBIOJHCHWEM  NpPaBWI  TEXHHKH  O€30MacHOCTH,
NPOM3BOJICTBEHHON CaHUTApUM, IMOXKAapHOW OE30MacHOCTH M HOPM OXpaHbl TpyAa Ha
npeanpustusx (ITK-6);

TOTOBHOCTh  M3y4aTh  HAayYHO-TEXHUYECKYI0  HH(POpPMALMIO,  aHAIU3HPOBATH
OTEYECTBEHHBIN M 3apyOeKHBIN OIBIT 10 TeMaTuke uccienoanuii (ITK-13);

CIOCOOHOCTh NPUMEHSTh COBPEMEHHBIE METOJbl HCCIEIOBAHUS TEXHOJIOTHYECKUX
IPOIECCOB M TPUPOIHBIX CPEN, HCIOJIb30BaTh KOMIIBIOTEPHBIC CPEICTBA B HAy4YHO-
uccienoBareabcko padore (ITK-14).

3namo:

— O0COOEHHOCTH OpraHM3alui y4eOHON W HAay4YHOH JIEsITEeIbHOCTH B JIA0OPATOPUSX,
kadeapax u noapasnencHusx PXTY;

— OCHOBHBIE BHUJIBI JIAOOPATOPHOTO M TEXHOJOTHYECKOTO 000pYIOBaHHS, KOHTPOIHHO-
U3MEPUTEIBHBIX PUOOPOB, 00IACTH MX HCIIOJIB30BAHMS;

— OCHOBHBIC TEXHOJOTHMYECKHE IapaMeTPbl XWMHUKO-TEXHOJIOTUYECKUX IPOIECCOB,
CHOCOOBI X KOHTPOJIS U yIIPABIICHHUS,

— OCHOBHBIE MAaTEMaTHYECKHE METOJbl 00Pa0OTKH SKCIEPUMEHTAIBHBIX TAHHBIX M HX
UCIIOJIb30BaHUE B YUEOHOM IIPOIIECCe;

Ymems:

— TPOBOJIUTH IMOHMCK HH(GOpPMAIMM C KCIOJIb30BAHHEM OTKPBITBHIX 0a3 MTaHHBIX U
MH(POPMALMOHHBIX CHUCTEM MO BBHIOPAHHOMY HANPABJICHUIO HCCIICAOBAHUI M CpPaBHEHHE UX C
IKCIIEPUMEHTAIILHBIMH JTAHHBIMH;

— TIPUMEHSTH TEOPETUYECKHWE METOJbl aHajlu3a W 00pabOTKM HMCXOMHBIX MTAHHBIX C
71a00paTOPHBIX YCTAHOBOK C UCIIOIB30BAHNEM CTAHIAPTHOTO MMPOTPAMMHOTO 00€CTIeUeHUS;

Braoemy:

— HaBBIKAMU WCIIOJIB30BAHMS CTAHIAPTHBIX KOMIIBIOTEPHBIX MPOrpaMM it 00paboTKu
HKCIIEPUMEHTAIBHBIX TaHHBIX;

— HaBBIKAMU M3JI0KCHHUS MTOJTYICHHBIX 3HAHUHA B BUJIC OTYETA O MMPOXOKICHUH IMPAKTUKH,
OTIMCAHMsI MCXOJHBIX MaTepHAJIOB, JTAOOPATOPHOTO OOOPYIOBAaHUS, M M3MEPEHHS IMapaMeTpOB
IPOIIECCOB.

3. KpaTkoe coaep:kanue yueOHOi NPAKTUKH

VYuyebHasg mpakTHKa HPOBOAMTCA B 4 cemecTpe B (OpME TEOPETHUYECKUX 3aHATUH U
DKCKYpCHUH.

1. O3HakoMJIeHHE C UCTOpUEH M HaIPaBICHUSIMHU ACATEIbHOCTH YYEOHBIX M HAayUHBIX
nonpaznenenuit kapenp KXTII u KHUC XT daxynpreta UTY, neHTpa KOIEKTHBHOIO
MOJIb30BaHUs, MEXIYHApOJHOIO0 Y4eOHO-HAy4YHOTo LIeHTpa TpaHcdepa GdapMaleBTHYECKUX
TEXHOJIOTHI U JPYTUX MECT MPOBEAEHUS MPAKTUKH.

2. [Tocemenue 1 03HAKOMIJICHHUE C J1a00OPaTOPUSIMHU MOAPA3ICTCHHUMN.

2.1. Tlocemenue abopatopuii 1EHTpa KOJJIEKTUBHOTO moib3oBanus PXTY um. [.U.
MeHnneneeBa: 3JIEKTpOHHOW MUKpockonmuu (OM), aTOMHO-aOCOpOIMOHHON CHEKTPOCKOIHH
(AAC), monekynspHoii onTryeckoit cnekrpockonuu (MOC).

2.2. llocemeHue  MeXAyHapoJHOrO  y4eOHO-HAy4HOTO  IIEHTpa  TpaHcdepa
dapmaneBTHUeCKUX ~ TexHONOrui. O3HakoMieHHe ¢  (QYHKIUOHAJIbHBIM  Ha3HAUYEHUEM,
IPUHIUIIAMU pabOoThI JIAOOPATOPHOTO 000PYIOBaHMS, YCTAHOBOK U aHAIUTHYECKUX MPUOOPOB U
BBICOKOTIPOM3BOJAUTEIILHOTO CBEPXMOITHOTO KommbioTepa (mpom3BoauTenbHOCThIO 4 TFlops)
JUISL KOMITBIOTEPHOTO MOZEIUPOBAHUS.

2.3. [locemenne kadeapsl KHOEPHETHUKN XUMHKO-TEXHOJIOTHYECKUX MTPOIIECCOB:



- nmaboparopuu MOJETUPOBAHUS XHMHKO-TEXHOJIOTHYECKHX IIPOIECCOB, OCHAIICHHON
YCTaHOBKaMH TUMOBBIX ~ XUMHKO-TEXHOJOTHYECKHX  TPOIECCOB  (TEMI00OMEHHBIX,
MacCOOOMEHHBIX, PEAKIIHOHHBIX);

- nabopaTropuu YIpaBICHUS XHUMHKO-TEXHOJOTMYECKHMMH MPOLECcCaMH U CHCTEMaMHu,
OCHAIIIEHHOW COBPEMEHHBIMH CUCTEMaMH IIU(PPOBOTO YIIPABICHUS;

- XMMHYECKOH JabopaTopuu, OCHAIIEHHOM XHWMHUYECKUMHU CTOJIAMH, BBITSHDKHBIMU
mkadaMu, 000pyI0BaHUEM U TPUOOpaMU IS TPOBEICHUS XUMUYECKUX IKCIIEPUMEHTOB;

2.4. Tlocemenue kadeapbl KOMIBIOTEPHO-UHTETPUPOBAHHBIX CHUCTEM B XHMHYECKOM
TEXHOJIOTHH:

- nabopaTtopuu COBPEMEHHBIX CPEJICTB aBTOMATU3allMU, OCHAILIEHHOW 4 KOMIIbIOTEPAMU,
JEMOHCTPAIIMOHHBIM ~ CTEHJIOM [0  3aKOHaM  pEeryJIHpOBaHUs,  POOOTH3UPOBAHHBIM
MaHUNYJIATOPOM — JJIsi TMPOBEIEHUS J1a0OpAaTOPHBIX HAYYHO-MCCIENOBATENLCKUX pPA0OT U
OpTraHMU3aINH MPAKTUKH,

- J1a0opaTOpUM WHHOBAIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJOTHI /i OpraHu3aluu
HAy4YHO-UCCIIEI0BATENbCKONH paboThl, BKIIOUYAIOLIEH KOMIBIOTEPHOE 000pYI0BAaHUE U CPEICTBA
OpPITeXHUKU, O0BEUHEHHBIE B JIOKAJIbHYIO BRIYUCIUTEIBHYIO CETh C BBIXOJIOM B ceTh VIHTEpHET.

3. IloaroroBka oT4eTa O MPOXOKJICHUN YIEOHON MPAKTHKH.

TpeboBanusi, mpenbsABIsieMble K HATUCAHUIO U MPEACTABICHUIO OTYETA.

KonkperHoe comepkanue y4eOHON MPAKTHUKU ONPEAEISETCS C YIeTOM BO3MOXHOCTEH U
MHTEPECOB Kadeapsl, opranusyromieil npaktuky. [loaroroBka oruera BKIIIOYAET ONMHUCAHHE U
CUCTEMATH3AIMIO PE3YJIbTATOB, MOJYYCHHBIX NPHU MOCCHICHUH IMOAPA3ICICHUN W BBITIOJHCHUH
WHAUBUAYAIbHOTO 3a/IaHUs TOATPYNION CTYAGHTOB U3 2-3-X UEJIOBEK [0 TeMaTHKe
UCCIIeIOBaHMSI Kadep.

4. O0beM y4eOHOI NPAKTHKH

. B 3aueTHBIX B akagewm.
Bunst yueOHoI paboThI
€MHHLIAX yacax

OO0mast Tpy10eMKOCTb IMCUMILUIUHBI 10 Y4eOHOMY IJIAHY 3,0 108
CamocrositesbHas padora (CP) 3,0 108
CamocTrosiTenbHOE MOTYYeHUE U OCBOEHUE 3HAHUM, YMEHUN U 30 108
HaBBIKOB B COOTBETCTBHUH C IIPOrPaMMOM ’

Bua uTOroBoro KOHTpOJIA: 3a4eT ¢ OLEHKOM - -

AHHOTanus padoyeil NPOrpaMmbl
HAy4YHO-Hccaen0BaTe1bckoi padorsl (b2.H.1)

1. legb HAYYHO-HCC/IEI0BATENbCKOH PadoThl — (GopMHUpOBaHKE TPO(EeCcCHOHATHHBIX
KOMIIETEHIIMM ~ IOCPEACTBOM  IUIAHUPOBAHMUSA M OCYIIECTBIEHUS  AKCIEPUMEHTAIBHON
JESTEIIbHOCTH Ha OCHOBAaHUM M3YYEHHBIX JUCHUIUIMH, B TOM 4YHCIE€ CHEIUAIbHbIX, W
CaMOCTOSITENIbHO N3Y4YE€HHOU HH(POpPMALIUH.

OCHOBHBIMU 3a/1a4aMH JTUCLUUIUIMHBI SBJISETCS MPUOOPETEHNE HABBIKOB MJIAHUPOBAHUS U
BBIMOJIHEHUSI ~ HAY4YHO-HMCCJIEIOBATENbCKOM  paboThl;  00paboTKa,  MHTEpIpeTamus |
NpEJCTaBICHUEe  HAy4YHBIX  pPE3yJbTaTOB; MOATOTOBKA K  BBIMOJIHEHHUIO  BBITYCKHOM
KBaJTM(PHUKAIIMOHHOMN paboThI.

2. B pe3yabraTe wu3y4YeHUs IUCHHMILUIMHBI OOY4YalOIIMiiCi 1O mMporpamMme

O0akajiaBpuaTa J0JKeH 00/1aJaTh CJAeAYIOIIUMH KOMIETCHUHAMM:

— TOTOBHOCTBIO H3Yy4aTh HAYYHO-TEXHMYECKYI0 HH(OpMAaLHIO, aHAJIW3UPOBATh
OTEUECTBEHHBIH U 3apyOeKHBII OMBIT 10 TeMaTuke uccnenoBanuii (IK-13);




— CIIOCOOHOCTBIO TPUMEHSTH COBPEMEHHBIE METOJbI MCCIEAOBAHUS TEXHOJOTUYECKHIX
NPOIECCOB M TPUPOIHBIX CPEM, HCIOJIb30BaTh KOMIBIOTEPHBIE CPEICTBA B HAy4YHO-
uccienoBareabckoi padore (ITK-14);

— CHOCOOHOCTBIO  TUIAHUPOBATh  AKCIEPUMEHTAJIbHBIE  HCCICIOBAHUS, IOJY4YaTh,
obOpabaTbIBaTh U aHATHU3UPOBATh MMoJydeHHbIE pe3yinbTathl (I1K-15);

— CHOCOOHOCTBIO MOJICIMPOBATh JHEPro- M pecypcocOeperarone IMpoLecchl B
npombituiearoctr (I1K-16).

3namo:

— TOPSAOK OpPraHM3allMH, TUIAHUPOBAHUS M TPOBEICHHS HAyYHO-HCCIIEI0BATEIBCKUX
paboT ¢ MCIOIb30BAaHUEM TOCIIETHUX HAYYHO-TEXHUYECKHUX JTOCTHKECHUN B TaHHON 00JIacTH;

— TEOpPETUYECKHE OCHOBBI W METOJbl MAaTEMAaTHYECKOTO MOJCIUPOBAHUS XUMHKO-
TEXHOJOTHYECKHUX TPOIECCOB U CUCTEM, aHAIHM3a U 00pabOTKM MHGOPMAIIUU U MPUMEHSTH 3TH
3HaHUS Ha TPAKTHKE;

— CBOMCTBa XMMHYECKHX 3JE€MEHTOB, COCJAMHEHHH M MaTepualoB HAa MX OCHOBE IS
pelLIeHHUs HayYHO-HCCIIeI0BATENbCKHX 3a/1a4;

Ymems:

— OCYUIIECTBJISATH TOUCK, 00pabOTKY M aHaIW3 HAyYHO-TEXHHUYECKOW HH(OpMAIMH TI0
IPOQITIO BHIIOJIHAEMON paOOThI, B TOM YKCIIE C TPUMEHECHHEM COBPEMEHHBIX TEXHOJIOTHH;

— paboTaTh Ha COBPEMEHHOM JIA0OPATOPHOM M KOMIIBIOTEPHOM OOOpYIOBAHHH,
OpPTaHHW30BBIBATH IPOBEJICHUE JKCIEPUMEHTOB M WCIBITAHWHA, MPOBOIUTH HMX 0OpabOTKy H
aHAJTM3UPOBATh PE3YJIbTATHL;

— TPHUMEHATHh TEOPETHYSCKHE 3HAHWS, TOJIYYCHHBIC IPH H3YYCHUH €CTECTBEHHO-
HAYYHBIX JMCHUIUIMH M METOJIbl MATEMaTH4YeCKOTO MOJCIMPOBAHUS Ui aHaU3a
IKCIIEPUMEHTAIBHBIX JTAHHBIX;

Braoemo:

— CHOCOOHOCTBIO pelIaTh IOCTABJICHHBIC 3aJaud, HCIIONB3Ysl YMEHHsS M HaBBIKH B
OpraHu3aliH HAyYHO-HCCIIeIOBATEIbCKIX M TEXHOJIOTHIECKUX padoT;

— CIOCOOHOCTBIO H3ydaTh HAay4YHO-TEXHUYECKYI0 HH(POPMAIMIO, OTEUECTBEHHBIH U
3apyOeKHBIN OIBIT IO TEMATHUKE UCCIICIOBAHMS.

3. Kparkoe conep:xanue qTUCHUNIHHBI

B nporecce ocBoeHUsT TUCITUTIITUHBI 00y4YaIOIIUICS TOHKEH TOJITOTOBUTH U MPEJICTABUTH
K 3al[UTe Hay4HO-UcclenoBaTensckyto padory (HUP), BEIMOTHEHHYIO HA COBPEMEHHOM YPOBHE
pa3BUTHS HayKd U TEXHUKH U COOTBETCTBYIOIIYIO BHIOPAaHHOMY HANpPABJICHHUIO MOATOTOBKU U
nporpaMMe o0yueHusl.

B mnpencraBnennoit k 3amure HUP nomkHBI DONY4YUTH pa3BUTHE 3HAHUS U HABBIKH,
NOJy4eHHble OOyYaroIMMCsl NMPH OCBOEHHMM NpOrpaMMbl OakajlaBpuara, B TOM YHUCIE NpHU
U3Y4YEHUU CleNUalbHbIX aucuuiuinH. Ilpeacrasnennas k 3ammre HUP nomxna conmepxkats
OCHOBHBIE TEOPETHUYECKUE IIOJOKEHHUs, ODKCIEPUMEHTAIbHBIE pE3YyJIbTaThl, IPAKTUYECKUE
JOCTHKEHUS U BBIBOJBI IO padoTe.

4. O0beM HAYYHO-HCCIEA0BATEIBCKOH padoThI

. B 3aueTHBIX B akanewm.
Bunasl yueOHoM paboTh
eIMHUIIAX Jacax
OO0mas TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MUIAHY 3,0 108
AyIUTOPHBbIE 3aAHATHS 3,0 108
CamocrositesbHas padora (CP) - -
Buja nTOroBoro KOHTpOJIsi: 3a4€T € OLEHKOI - -




AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«IIpousBoacrBennas npakruka» (b2.11.1)

1. Ieab MPaKTHKM — NPAKTUYECKOE M3YYEHUE TEXHOJIOTMYECKHUX IMKIIOB IPOU3BOICTB
pasIMYHBIX BHUJOB XMUMHMYECKOW HPOAYKLUH, CTPYKTYpbl HpPEANPUATHS, METOJOB U
0COOEHHOCTEH yNpaBJeHHUs NMPOU3BOACTBEHHBIM MpoueccoM. opMUpOBaHUE Y 00yUaromerocs
CIOCOOHOCTH OCYIIECTBIISITh 3HEPro- M pecypcocOeperarolinii TEXHOJIOTMYECKHH mpolecc
IPOM3BOJICTBA PA3IMYHBIX BUJIOB XUMUYECKOH MPOTYKIINH.

2. B pe3yiabTrare mnpoxoxkaeHHs TNPAKTHKH OO0y4alolUMiicad 1O mporpamMme
O0axkajaBpHaTa J0/KeH 00J1a1aTh CJIeAyI0IUMHA KOMIeTeHIUIMMU:

— CHOCOOHOCTBIO  OCYIIECTBIISATH TEXHOJIOTMYECKUH IpoLecc B COOTBETCTBUU C
pErJIaMEHTOM U HCIIOJIb30BaTh TEXHUYECKUE CPEICTBA JJISI U3MEPEHHS OCHOBHBIX MapaMeTpoB
TEXHOJIOTMYECKOTro Iporecca, CBOicTB chipbs 1 npoaykuuu (I1K-1);

— CHOCOOHOCTBIO y4acTBOBaTh B COBEPIIEHCTBOBAHUHU TEXHOJIOTMYECKHUX IPOLIECCOB C
MO3HILIMN 3HEPro- U pecypcocOepekeH s, MUHIMU3ALUU BO3ICHCTBHS HA OKPYXKAIOIIYIO CPEIy
(IIK-2);

— CHOCOOHOCTBIO  HCHOJB30BAaTh  COBPEMEHHBIE HH(OPMAIMOHHBIE TEXHOJOTHH,
POBOIUTH 00pabOTKY MH(GOPMAIMH C UCIOIH30BAHUEM MPHUKIIAAHBIX MPOTpaMM U 0a3 JaHHBIX
JUIS pacyeTa TEXHOJIOTMYECKUX MapaMeTpoB 0OOPYHOBaHMS M MOHUTOPUHIA MPUPOAHBIX Cpel
(IIK-3);

— CHOCOOHOCTBIO  MCIIOJIb30BaTh ~ HOPMAaTMBHbIE  JOKYMEHTbI 10  KauyecTBY,
CTaHIapTU3alMu U cepriudukanuy npoaykToB u uznenuii (I1K-4);

— TOTOBHOCTBIO OOOCHOBBIBATH KOHKPETHBIE TEXHWYECKHE DPEUICHUS NpU Pa3paboTKe
TEXHOJIOTUYECKUX MPOIIECCOB; BEIOMPATh TEXHHUUYECKHE CPEACTBA M TEXHOJIOTHH, HAIPaBICHHBIC
Ha MHUHHMH3AIIUIO aHTPOIIOTCHHOTO BO3/IeiicTBHs Ha OKpyxkarouryio cpeny (ITK-5);

— CHOCOOHOCTBIO CIIEAWTh 32 BBINOJHEHHEM MPaBHJI TEXHUKHA O€30MacHOCTH,
NPOM3BOJICTBEHHON CaHUTApUH, IIOKApHOW OE30MacHOCTH ¥ HOPM OXpaHbl TpyAa Ha
npeanpustusx (ITK-6);

— TOTOBHOCTBIO OCBaWBaTh M JKCIUTyaTHPOBAaTh HOBOE OOOpYyIOBAaHWE, NPHUHUMAThH
yJacTHe B HATAXHBAHUU, TEXHHUECKUX OCMOTpaX, TEKYIUX PEMOHTAX, IIPOBEPKE TEXHHUECKOTO
COCTOSIHUSI 000pYyI0BaHuUs U MporpammHusbIx cpencts (ITIK-7);

— CHOCOOHOCTBIO HCIOJB30BATH 3JEMEHTHl JKOJIIOTO-YKOHOMHYECKOTO aHaln3a B
CO3/IaHHHU JHEPro- U pecypcocoeperaromux Texnomioruit (ITK-8).

— TOTOBHOCTBIO HM3Yy4aTh HAyYHO-TEXHHUYECKYIO HMH(OpMaIuio, aHaJIHu3HUpOBaTh
OTEUECTBEHHBIH U 3apyOeKHBII OMBIT 10 TeMaTuke uccnenoanuii (IK-13);

— CHOCOOHOCTBIO MPUMEHSATh COBPEMEHHBIE METOJABI MCCIEIOBaHMS TEXHOJIOTMYECKUX
OpPOIIECCOB M NPUPOIHBIX CpEl, HCHOJIb30BATH KOMIIBIOTEPHBIE CpEICTBA B HAy4YHO-
uccienosareabekoit padore (ITK-14);

— CHOCOOHOCTBIO  IUIAHUPOBATh  SKCIEPUMEHTAJIbHBIE  MCCIEIOBAHUSA, IOJYy4YarTh,
00pabarbiBaTh M aHATU3UPOBATh HONydeHHbIe pe3ynbrarsl ([TK-15);

— CHOCOOHOCTBIO MOJICIMPOBATh JHEPro- M pecypcocOeperaronme IMpolecch B
npowmbinuieHroctd (I[TK-16).

3nams:

— TEXHOJOTMYECKHE TIPOIECCHI ¥ OCHOBHOE TEXHOJIOTHYECKOe 000pyIoBaHuE,
UCIIOJIb3yeMO€ B XUMUKO-TEXHOJIOTHYECKUX ITPOU3BOICTBAX;

— OCHOBHBIE TPUHIIMIIBI, METOJBI U (OPMBI KOHTPOJS TEXHOJOTHMYECKOTO Mpolecca U
Ka4ecTBa MPOTyKIIHH;

— OCHOBHBIE HOpPMAaTHMBHbBIE JIOKYMEHTBHl 110 CTAaHJApTH3AlMM M CepTHPHUKAIUU
MPOAYKIINH XUMHUYECKUX TPEATPUSITHIA;

— MpaBHJIa TEXHUKU 0€30MacHOCTH U MPOU3BOJICTBEHHOIN CaHUTApUHU; OPraHU3alMOHHYIO
CTPYKTYPY NpeNIpUATHS;

Ymems:



- MPOBOJUTH aHAIIM3 TEXHOJOTHYECKHX MPOIECCOB, TEXHOJIOTHUYECKOTO 000OpYyIOBaHUS,
XUMHUKO-TEXHOJIOTHYECKMX CHCTEM Kak OOBEKTOB MOJEIMPOBAHUS, MPOEKTUPOBAHMS,
ONTUMU3ALMY U YIIPABICHUS;

- OPUMEHSTh HAa IMPAKTUKE TEOpPeTHYECKHWe 3HaHUS B 00JacTM MaTeMaTHYecKOro
MOJICITUPOBAHMS SHEPTO- U PECYPCOCOEPETAIONINX XUMUKO-TEXHOJIOTHYECKUX MTPOIECCOB;

— aHaJIM3UpOBaTh TEXHUYECKYI0 [OKYMEHTAllUI0, peajln30BbIBATh Ha MPAKTUKE

TpeOOBaHUS ~ HOPMATHBHOW  JIOKYMEHTAlUM B  OOJIACTH  CO3JaHUS  JHEPro- W
pecypcocOeperaroImx IpoIeccoB B XUMHUIECKON TEXHOJIOTHH, HEPTESXUMUU U OMOTEXHOJIOTHH.
Braoems:

— METOJIaMH IPOEKTHUPOBAHUS TEXHOJIOIMYECKHX JMHUHA M MOA00pa TEXHOJIOIMYECKOIo
0o0OpyOBaHUs, METOJAMH YIpPaBICHHUS TEXHOJIOTMYECKMMH IpolieccaMu U BblOopa
IIPOrPaMMHO-aIIIAPATHBIX CPEICTB KOHTPOJISI U YIIPABICHHS TEXHOJOTUYECKUMHU IIPOLIECCAMU;

- METOJaMHU IPOBEICHUSA BBIYMCIHUTEIBHBIX OKCIEPUMEHTOB C HCIOJIb30BAHUEM
CTaHJAPTHOTO U CIIEHATU3UPOBAHHOTO IPOTPAMMHOT0 OOECTICUECHHUS;

— CHOCOOHOCTBIO M TOTOBHOCTBIO OCYILECTBIISATh TEXHOJOIMYECKHH Ipolecc B
COOTBETCTBUU C PETIIAMEHTOM.

3. KpaTtkoe copep:xanue JUCHHUILTAHBI

[Ipon3BoicTBEHHAs PAKTUKA COCTOUT U3 ABYX 3TaIlOB!

— 03HAKOMJICHHE C TEXHOJIOTHEN MPOU3BOACTBA U MECTOM IIPOU3BOJCTBEHHOMN IIPAKTHKH;

— INPAaKTUYECKOE OCBOEHHUE TEXHOJIOTMYECKUX IIPOLECCOB M METOJOB MX KOHTPOJIA Ha
OPEIIPUATHIX XUMHUYECKOW IPOMBIIUIEHHOCTH  Ha OCHOBE HW3YYEHMS] TEXHOJIOIMUYECKUX
PErIaMeHTOB NIPOU3BOJICTB, IPOBEIECHNUE MOIECIUPOBAHUS XUMUKO-TEXHOJIOTNYECKUX TPOLIECCOB
C MCIOJIb30BAaHUEM CTAHAAPTHOIO MPOrpaMMHOI0 o0ecnieueHus (MHAUBHUIYaIbHOE 3a/1aHUE).

1. O3HaKOMJIEHHE C TEXHOJIOTHEH IIPOM3BOJCTBA OCYLIECTBIISIETCA B BUJIE DKCKYpCUN Ha
HOPEIIPUATHS. COOTBETCTBYIOIIETO MpOQuisA. A TakKe MyTeM H3Y4YEHMs] TEXHOJOTHYECKUX U
TEXHUUYECKUX OKYMEHTOB, IIPENOCTABIIIEMbIX OPraHU3alUsMU — MECTAMM IIPOU3BOJCTBEHHOU
npakTuku. [lpyu nocemieHuu npeanpusTUs (OpraHu3aluy) U 03HAKOMIIEHUS C JEATEIbHOCTBHIO
0o0BbeKTa HccileoBaHus OOyyaromMics JOJKeH coOpaTh Marepuai, HEOOXOOUMbIN A
MOJTOTOBKU OTYETA M0 NMPAKTHKE.

OT4eT 1o MpakTUKE BKIIOYACT:

- HICTOPUYECKYIO CIIPaBKY O MPENIPHUITHH;

- HOMEHKJIaTypPy BBIIIYCKa€MOM MPOAYKLUU;

- BUJIbI 1 HOPMBI pacxo/ia ChIpbEBbIX MAaTEPHAJIOB;

- OIIMCaHNE OCHOBHBIX TEXHOJIOTMYECKHUX IIPOLECCOB ITPOU3BOJICTBA;

- METO/Ibl KOHTPOJISI TEXHOJIOTMUECKUX MapaMeTPOB IPOLECCOB;

- MEpOMNpHATHS TO YCTPAaHEHHIO OTKJIOHEHWMH (HapylleHWH) peXMMHBIX MapaMeTpoB
paboThl 000PYIOBAHUS U TEXHOJIOTHUYECKHUX MPOIIECCOB;

- METO/Ibl 0€30I1aCHOTO BEJICHHSI TEXHOJIOTHYECKUX MPOLIECCOB;

- XapaKTepUCTHKH HCTOYHUKOB BBIOPOCOB, COpOCOB M 00pa3oBaHUs OTXOJOB Ha
IPEIIPUATHH;

- METO/JIbl U CPEJICTBA 3aLIUTHI OT BPEJHBIX HETaTUBHBIX (DAKTOPOB HA MPEIIPUSITUH;

- ONHMCAHUE CPEJCTB aBTOMATHU3allMM U YIPABJIECHUS MPOU3BOJACTBOM M XapaKTEPUCTUKH
TEXHUYECKUX U JIp.

2. IIpakTH4ecKoe OCBOEHHE TEXHOJIOTMUECKHUX MPOLIECCOB HA KOHKPETHOM IPENNPUATHH
0o0y4aromuiicss OCYIIECTBISET B COOTBETCTBUM C MHAMBHUIYaAJbHBIM 3a/laHUEM IO MpPaKTHUKE,
KOTOpOE BKJIFOYAET:

- U3y4YEeHHE aCCOPTUMEHTA BBIITYCKAEMOW MPOIYKIINH, UX BHIOB U MapoK;

- tpe6oBanust 'OCT P u npyroit HopMaTUBHOM JTOKYMEHTAIIMK K KAYECTBY BBIITYCKaeMOMH
IIPOAYKIINH;

- U3y4YEHHE ChIPbEBBIX MaTEPUAIOB U METO/I0B BXOJJHOTO KOHTPOJISl KAYECTBA;

- METOAbl U METOAMKHU IPOBEIEHUS HCIBITAHUNH W KOHTPOJS KayecTBa XHMHUYECKOM
IPOAYKIMH U PA3IMYHBIX BUIOB €€ OITACHOCTEN;



- U3y4YCHHE NTapaMEeTPOB TEXHOJIOTUYECKOTO MpoIlecca, MPeayCMOTPEHHBIX B PETJIAMEHTE,
Y METOJIOB €r0 KOHTPOJIS;

- OJIpOOHOE ONMMCAaHUE BUJA W TUIA O0O0OPYIOBAHMS JJI OCYIIECTBICHUS KOHKPETHOTO
TEXHOJIOTMYECKOI0 Mpoliecca;

- U3Y4YEHHUE METOJOB KOHTPOJs U JHUArHOCTHUKMA HEHUCHPABHOCTEM M OTKA30B
000py1I0BaHUsI, KOHTPOJIBHO-U3MEPHUTEIBHBIX MPUOOPOB U JIp.;

- JEUCTBUS OOCITY>KMBAIOIIETO TEpCOHANA MPU YPE3BBIYAMHBIX CUTYaIlUIX HAa OCHOBE
W3YyYECHUS TEXHOJOTMYECKHUX PErIaMEHTOB M IUIAHOB JIOKANM3alMd W JIMKBUAAIUU
YpE3BbIYAHBIX CUTYALIUH;

- M3ydeHue (YHKIMOHAJIBHBIX BO3MOXKHOCTEH CHEIHAIM3UPOBAHHOTO MPOTrPAMMHOTO
obOecrieueHUst Il PEIICHUs] 3a7a4 MOJCIMPOBAHUS, ONTUMHU3AIMH, TPOCKTUPOBAHUSA U
VOPaBJICHUS XHWMHUKO-TEXHOJIOTHYECKUMHU TPOIECCaMd M CHCTEeMaMH U IPUOOpeTeHue
MPaKTUYECKUX HaBBIKOB PalbOThI C HCIIOJIB30BAHUEM OJHOIO WM HECKOJbKHX IMPOrpPaMMHBIX
CpE/ICTB.

[Ipu BBIIOJIHEHUHM UHAMBUAYAIBHOTO 33JIaHUs CTYACHT JOJDKEH coOpaTh MaTepHalIbl 1O
CTPYKTYype MPEeANpUATHs, METO/IaM YIIPaBJICHUs], CUCTeMe CObITa TOTOBOW MPOAYKIIMU, METOAAM
KOHTPOJIA W YIPABJICHUS KAadeCTBOM OKPYXKAIOMIEH cpeipl Ha MPEAIPHUSITHH, BO3MOKHBIM
TEXHOJIOTMYECKUM HapyUICHUSIM U OTKJIOHEHUSIM U Jp.

4. O0beM yueOHOIl NPAKTUKH

o B 3aueTHBIX B akagewm.
Bunasr yue6HOM paboThI
eUHHIIAX yacax

OO0mas TPy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MJIAHY 3,0 108
CamocrositesbHas padora (CP) 3,0 108
Ilocemenue npeanpusaTuil (OpraHu3anuii) - MECT NPaKTUK 1,0 36
PaGota Ha npeanpuaTUu N0 UHANBUAYAILHOMY 33JJaHUIO 1,5 54
IToxroroBka u caada oT4eTa Mo MPAKTHKE 0,5 18
By HTOroBoro KOHTpOJIsi: 3a4€T ¢ OIEeHKOM - -

AHHOTanus padoyeil NporpaMMbl AU CUHUIIIMHBI
«IIpenauminomuas npakruka» (b2.11.2)

1. Heap NpakTUKM — 3aKpEIUICHUE TEOPETUUYECKUX 3HAHUI M MPAaKTHUECKHUX HaBBIKOB,
NOJYYeHHBIX B Tmpomecce oOydeHHss 1O MporpamMme OakanaBpuara; IpHOOpETeHue
MPAKTUYECKOTO OIbITa PabOThl ¢ UCTOYHMKAMU HAYYHO-TEXHUYECKOM HH(pOpMaluu, OmIbITa
IIOCTAHOBKM M BBINIOJIHEHUSI HAyYHO-HUCCIENI0BATEIbCKUX W PAcUETHO-NIPAKTUYECKUX 3a/ad;
OBJIAJICHUE METOJOJOTUE U METOJaMH KOMIIBIOTEPHOIO MOJEIUPOBAHUA U 00pabOTKHU
pe3yJIbTaToOB HCCIEeI0BaHus; cOOp, MOATOTOBKA M aHAIN3 MAaTepHAJIOB M0 TEMATHUKE BBITYCKHON
KBAJTM(PHUKAIIMOHHOMN paboThI.

2. B pe3yabraTe npoXo:KIeHHs TPENIUNIOMHOI NPAKTHKH o0y4yaroluiicsa mo
nporpamMme 0aKajaaBpuaTa J0JKeH 00J1a1aTh CJISAYIOIHMH KOMIICTCHIMAMM:

— CIIOCOOHOCTBIO OCYIIECTBIISAITh TEXHOJOTMYECKHH MpPOLECC B COOTBETCTBUH C
pPErJIaMEHTOM M HCIOJIb30BaTh TEXHUYECKHE CPENCTBA JJISl U3MEPEHUs OCHOBHBIX I1apaMETPOB
TEXHOJIOTUYECKOT0 MPOoliecca, CBOUCTB Chipbst U mpoaykimu (ITK-1);

— CHOCOOHOCTBIO y4acTBOBaTh B COBEPIIEHCTBOBAHUHU TEXHOJOTMYECKHX IPOLIECCOB C
MO3UILIMI DHEPro- U pecypcocOepekeHMs, MUHUMU3ALUU BO3/IEHCTBHS HA OKPYXAIOIIYIO Cpeny
(TIK-2);

— CHOCOOHOCTBIO  HCMOJB30BAaTh COBPEMEHHBIE HH(OPMAIMOHHBIE  TEXHOJOIHH,
IPOBOJIUTH 00pabOTKY MH(GOPMAIMK C UCHOIB30BAHUEM MPUKIIAJHBIX MPOrpaMM U 0a3 JaHHBIX
JUIsL pacueTa TEXHOJOTWYECKUX MapaMeTpoB OOOPYIAOBAHMS U MOHHUTOPUHIA MPUPOAHBIX Cpell
(TIK-3);

— CIIOCOOHOCTBIO  HCIOJNB30BaTh  HOPMAaTHBHBbIE  JOKYMEHTbl IO  KayecTBY,
CTaHJapTU3aIMy U cepTudukaiyu npoaykros u uznenuit (IK-4);




— TOTOBHOCTBIO OOOCHOBBIBATH KOHKPETHBIE TEXHHYECKHE DPEUICHUS NpU pa3paboTKe
TEXHOJIOTUIECKUX MPOIIECCOB; BEIONPATh TEXHHUYECKHE CPEICTBA M TEXHOJIOTHH, HAIPaBICHHBIC
Ha MUHUMH3AIMIO aHTPOIIOI'€HHOTO BO3ACHCTBHS Ha OKpyxkarolyio cpeny (ITK-5);

— CHOCOOHOCTBIO CIICWTh 32 BBINOJIHEHHWEM MPaBUJ TEXHUKH OE30MacHOCTH,
NPOM3BOJICTBEHHON CaHUTApUH, IMOKAPHOW OE30MacHOCTH ¥ HOPM OXpaHbl TpyAa Ha
npeanpustusx ([1K-6);

— TOTOBHOCTBIO OCBaMBaTh M OKCIUTyaTHPOBaTh HOBOE OOOpYyIOBaHWE, NPUHUMAThH
y4acTHE B HAIAXHBAHUU, TEXHUUYECKUX OCMOTpaX, TEKYIIHMX PEMOHTAX, POBEPKE TEXHHYECKOTO
COCTOSIHHSL 000pyIoBaHus U iporpaMMHbIX cpencts (I1K-7);

— CHOCOOHOCTBIO HCIOJB30BAaTh 3JEMEHTHl AKOJIOT0-3KOHOMHUYECKOTO aHalin3a B
CO3JIaHUH FHEPro- u pecypcocdeperarommx texHomorui (IK-8).

— TOTOBHOCTBIO M3Yy4aTh HAyYHO-TEXHHUYECKYIO HMH(OpMAIMIO, aHAIU3HPOBATH
OTEYECTBEHHBIN M 3apyOCIKHBIN OIBIT 10 TeMaTuke uccienoanuii (I1K-13);

— CHOCOOHOCTBIO MPHUMEHSTh COBPEMEHHBIC METOIBI UCCIICIOBAHHS TEXHOJIOTHYECKHX
IPOIECCOB M TPUPOIHBIX CPEN, HCIOJIb30BaTh KOMIIBIOTEPHBIC CPEICTBA B HAYYHO-
uccienoBareabekoit padore (I1K-14);

— CHOCOOHOCTBIO  TUIAHUPOBATh  AKCIEPUMEHTAJbHBIE  KCCICIOBAHUS, IOJYy4YaTh,
00pabaThIBaTh U aHATM3UPOBATH MONTy4deHHBIC pe3ynbraThl ([1K-15);

— CHoCOOHOCTBIO MOJICIMPOBATh JHEPro- M pecypcocOeperaronime IMpolecchl B
npomsbituiearoctr (ITK-16).

3nams:
— OCHOBBI TEOPETUYECKOTO WCCICAOBAHHS M H3YYCHUS OOBEKTOB MPAKTUYCCKHUX
UCCIIC/IOBAaHUI — TEXHOJIOTUYECKUX IPOIECCOB, OOOpPYNOBaHHS, YCTAHOBOK XUMHYECKHUX,

He(PTEeXUMUUYECKNX U OMOTEXHOJIOTHYECKUX MPOU3BO/ICTB;

— COBpPEMEHHbIE HAyuyHble KOHIEMIMM B OOJAacTH  CO3JAHUS DSHEPro- W
pecypcocOeperaronux mporeccoB B XUAMUIECKONW TEXHOIOTHH, HE()TEXUMHH U OMOTEXHOJIOTHH;

— CTPYKTYpYy M METOJIbl YIpPaBJICHHUS COBPEMEHHBIM IPOU3BOJICTBOM XHMHUYECKOH U
CMEXHBIX 00J1aCTel MPOMBIIIIEHHOCTH;

- METOAbl MaTEMaTUYECKOro MOJCIHUPOBAHUSA JUIsl PEHICHUS 3a7a4 ONTHMHU3AIUH,
MPOEKTUPOBAHUS M YIIPABJICHUSI YJHEPTO- U PECypcocOeperaromMi XUMUKO-TEXHOIOTHUECKUMU
MpoIIeCCaMH M CHCTEMaMU;

- METOJIbI U CPEACTBA KOHTPOJIS U YIPABICHUS KAYECTBOM OKPYXKAIOLIEH CPEIbl;

- METOJbl aHaliM3a TEXHOJOTHYECKUX TIPOIECCOB KaK OOBEKTOB MOJCIHPOBAHMUS,
ONTUMU3ALMH U YIIPaBICHUS;

- COBPEMEHHBbIE HOPMATHUBHBIE JOKYMEHTBHI 10 KOHTPOJIIO KauyecTBa XHWMHUYECKOU
MPOJYKIMH U OE30MaCHOTO BEICHUS TEXHOJIOTHUECKUX MPOIIECCOB;

Ymemn:

— paboTaTh C TEXHOJOTMYECKOM M TEXHUYECKOW JIOKyMEHTalued, MOJIb30BaThCs
WH(POPMAIIMOHHO-CIIPABOYHBIM allapaToM, B TOM YHCJIE C HUCIOJIb30BAHUEM DJIEKTPOHHBIX
OMOTMOTEYHBIX CUCTEM, HH(POPMAIMOHHO-00PA30BaTEIbHBIX MOPTATIOB JJS IMOUCKAa CBONCTB
BEIIIECTB M XapPaKTEPUCTUK TEXHOJOTUUECKOTO 000pyaI0BaHHUs, OPOPMIISTh pe3yabTaThl HAYIHO-
MPaKTUYECKUX UCCIET0BAHUI;

— WCIIOBh30BaTh TMOJYYCHHBIE TEOPETUUECKHUE 3HAHUS JJISI MOJCIMPOBAHUS, CUHTE3a U
VIPaBJICHUS TEXHOJOTHYECKUMHU TIPOIlecCaMu, OOOPYIOBaHUS W XUMHKO-TEXHOJOTUYECKUMH
CUCTEMaMH B XUMHYECKOH, HEPTEXUMUIECKOU U OMOTEXHOJIOTMUECKOM MPOMBIIIIIEHHOCTH;

- MPUMEHSITh METOJIbI MIOMCKA UCXOIHBIX JAHHBIX C UCIIOJIH30BAHHEM HH(POPMAIIMOHHBIX
CHUCTEM 10 TEMAaTHKE BBIMYCKHON KBaTU(PUKAMOHHOW pabOTHl i MOATOTOBKH HX U
MIPOBEICHUS BEIUUCIUTEIHHBIX YKCIIEPUMEHTOB;

- UCIOJIb30BaTh COBPEMEHHBIE MAKEThl MPOTPaMM JIJIsl PEIICHUS 3a/1a4 MOJECIUPOBAHUS,
ONTUMU3AINKI U YIPABJICHUS YHEPTrO- M PECypCcoCOEPETaronuMy MPOIECCaMU B XUMUYECKON
TEXHOJIOTHH, He(hTeXUMHH U OMOTEXHOJIOTHH;



Braoems:

— HaBbIKAMH CaMOCTOSITEJIbHOM pPa0OThl C MCTOYHHKAMU HAy4dHOH HWHGMOpMaLNU,
pedepupoBaHmsl HAyYHBIX ITYOJIUKAIMA, OOOOIICHHUS TEPEIOBOrO OIMbBITA U JIYUIINX MPAKTHK
MPUMEHUTEIHHO K 00BEKTY HCCIIeI0BaHNUs BBITYCKHON KBaTU(UKALMOHHON paboThI;

— METOJaMHU MPOEKTUPOBAHUS OCHOBHBIX M BCIOMOTATEIbHBIX LIEXOB MPEANPUITHUS
XUMHUYECKON TIPOMBIIUICHHOCTH, CITIOCO0aMH pacdeTa TeXHOJIOTHYECKOTO 000PYI0BAHHS,

- HaBBIKAMH CHCTEMaTH3alluu, 00pabOTKU M 000OIIEHUS PE3yIbTATOB KOMITBIOTEPHBIX
HKCIIEPUMEHTOB

3. Kpartkoe cogep:xaHue npeiuJIOMHON MPAKTHKHA

Tematuka OPEeNIUIUIOMHOM TPAKTHKUA CTYACHTOB OakajmaBphara OIPEAeseTCs
TEMaTUKOHW KX BBITYCKHON KBAIM(PUKAIIMOHHON pabOTHI.

[IpennuruioMHas MpaKkTHKa MPOXOAHUT B JaOOpaTOPHSIX W KOMIIBIOTEPHBIX Kiaccax Ha
Beimyckaromux kKagenpax KXTII m KUMC XT w gpyrux — HaydHbIX J1a0opaTopusx,
TEXHOJIOTUYECKUX MOApa3aeneHusIX, nHpopmauonHsix Hentpax PXTY um. 1. . Menneneena.
CryneHThl 3HaKOMATCSL ¢ Hay4yHOU paOoToi Kadenp M B OTACNbHBIX CIy4asX MPUBJIEKAIOTCS B
KaueCTBE MCIOJHUTENEH K PEIICHUI0 OTIENbHBIX 3a7ad B paMkax BbinmonHsembix HUP u
TPAHTOB, OCBaMBaIOT METOAbl KOMIIBIOTEPHOTO MOJEIMPOBAHUS, ONTUMH3ALMUU, YIPaBICHUS
XUMHUKO-TEXHOJIOTHUYECKMMHU TIPOILIECCAaMH M CHCTeMaMH; MPUOOpPETaloT HABBIKM TOWCKA U
MOJATOTOBKU MH(OPMAIUH, B TOM YHUCIIE C UCIOIB30BAHUEM CIICIUATU3UPOBAHHBIX 0a3 JIaHHBIX,
JUTSL TIPOBEJICHUS PACUETOB MO TEMATHKE BBITYCKHOW KBATU(UKAIMOHHONW pabOThI, YIaCTBYIOT B
00paboTKe pe3yabTaTOB UCCIEIOBAHMS U MTOATOTOBKH UX K MyOJIMKAIIHH.

Bo Bpemst mpox ok 1eHus MPeIIUIIIIOMHON MPAKTUKUA CTYACHTHI COOMPAIOT MaTEpPHAIIbI 110
TEMaTHKE BBIMYCKHON KBaTU(UKAIMOHHOW pabOThl, aHAIM3UPYIOT MX, HAMEYalOT OCHOBHbBIC
HaIlpaBJICHUS U 33]1a4l paOOThI, BEIPA0ATHIBAIOT METOIOJIOTHIO PEIICHHS 3TUX 3a]1a4.

4. O0beM y4eOHOI NPAKTHKH

. B 3auerHbIX B akanem.
Bunst yueOHOI paboThI
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JTMCIUILIHHBI 110 Y4eOHOMY IUIaHY 9 324
CamocrositesbHas padora (CP) 9 324
Buj HTOroBOro KOHTpOJIsA: 3a4eT ¢ OLEHKOH - -

AHHOTALIUA
paboueii mporpaMMbl rocyapcTBeHHo nTorosoi arrecranum (b3)

Hanpasnenue noxarorosku 6akanaBpos 18.03.02 Duepro- u pecypcocOeperaromue
MPOLIECCHI B XMMUUECKON TEXHOJIOTUHU, HEPTEXUMHUHN U OMOTEXHOIOTUH, poduiib «OCHOBHBIE
MPOIECChl XUMUYECKUX MPOU3BOJCTB U XUMHUYECKasi KNOEPHETHKA»

1. Ileabp rocyaapcTBeHHOH HWTOroBOil aTTecTalMu — OOBEKTHBHAs OLIEHKAa YPOBHSA
c(OPMHPOBAHHOCTU  OOMIEKYIBTYPHBIX, OOIIENPOPECCHOHATBHBIX M NMPO(ecCHOHANTBHBIX
KOMIIETEHIIMH BBIMTYCKHUKA YHUBEPCUTETA, €r0 TOTOBHOCTHU K BBINOJIHEHUIO MPOPECCHOHATBHBIX
3az1ad.

3agauu rocyAapcTBeHHOM MTOrOoBOW aTTeCTAMM — YCTaHOBJIEHHE COOTBETCTBHUSA
COJepKaHUs, YPOBHA M KayecTBa IIOJATOTOBKH BBIMYyCKHHKAa TpeboBanusmM OPI'OC BO;
MOTHBAIMSI BBITYCKHUKOB Ha JalbHEWIee MOBBIIIEHHE YPOBHS KOMIIETEHTHOCTH B M30paHHOM
cdepe npodeccuoOHATBHON JEeSITeIbHOCTH Ha OCHOBE YIIIyOJECHUS U PaCcIIMpPEHUs] MOTYyYEHHBIX
3HAHUW M HaABBIKOB IyTeM TNPOAOKEHHS TO3HABaTENbHOM JEeATENIbHOCTH B  cdepe
IIPAKTUYECKOI0 IPUMEHEHNUS 3HaHUN ¥ KOMIIETEHIUH.

2. BpImyckHUK, OCBOMBIIMM mporpamMMmy OakajaBpuaTa, OOJDKEH oONagaTh CIEAYIOIIUMHI
001IeKYJIbTYPHBIMHM KOMIIETEHUMSIMH




CIOCOOHOCTBIO HCIIONB30BaTh OCHOBBI (puiocodpckux 3HaHUN 11 (HOPMHUPOBAHUA
MHUpoBo33pendeckoi mosuiuu (OK-1);

CMOCOOHOCTBIO aHAIM3UPOBATh OCHOBHBIC ATAlbl M 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHs 001IecTBa 115 GopMupoBaHus rpaxaanckoi mosummu (OK-2);

CIOCOOHOCTBIO HCIIONB30BATh OCHOBBI 3KOHOMHUYECKHMX 3HAHUN B pa3IMYHBIX cdepax
xusnenestensaoctu (OK-3);

CIOCOOHOCTBIO HCIOJB30BaTh OCHOBBI MPABOBBIX 3HAHUM B pas3IM4YHBIX cdepax
xusnenestensaoctu (OK-4);

CMOCOOHOCTBI0 K KOMMYHHMKALIMM B YCTHOH W INHUCBMEHHOH (opMax Ha PYCCKOM H
WHOCTPAaHHOM  SI3bIKaxX ISl pEIICHUS 3a/a4  MEXKIMYHOCTHOTO W MEKKYJIbTYPHOTO
B3aumoeiictBus (OK-5);

CIOCOOHOCTBIO PabOTaTh B KOJUICKTHBE, TOJCPAHTHO BOCHPUHUMATH COILMAIIBHBIC,
ITHUYECKHE, KOH(PECCHOHANIbHBIE U KyIbTypHbIe pa3nuuus (OK-6);

CIOCOOHOCTBIO K CaMOOPraHu3aIiy U camooopasoBanuio (OK-7);

CIOCOOHOCTBIO HCIIOJIB30BAaTh METOJBI M CpeAcTBa (U3NYECKOH KyIbTYphl s
obecrieueH st IOTHOIIEHHOM ColMabHO# U npodeccuonansHoi aesitenbaoctr (OK-8);

CIIOCOOHOCTBIO HMCIIONB30BaTh MPUEMBI NIEPBOI MOMOIIM, METOJbI 3AIIUTHI B YCIOBUSX
upe3BbluaiiHbix cutyaruii (OK-9).

BrimyckHUK, OCBOMBIIMK Tporpammy OakaiaBpuaTa, JOJDKEH O00JIafaTh CIeXyOIUMH
001enpogecCHOHAIBLHBIMH KOMIETEHIHAMU:

CIOCOOHOCTBIO pemIaTh CTaHAApPTHBIE 3aJa4d NPO(EeCCHOHAIBHOW NeATeNFHOCTH Ha
OCHOBE MH(OPMAITMOHHOW U OMOIHOTrpapUECKOi KYIbTYphl C IPUMEHEHUEM HH()OPMAIMOHHO-
KOMMYHHKAITIOHHBIX TEXHOJOTHA M C YyYETOM OCHOBHBIX TpeOOBaHWMU WH(HOPMAIMOHHON
6e3omacHoctu (OITK-1);

CTIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JWCIUIUIAH B
npopEeCCUOHATPHON  JCATENBHOCTH, NPUMEHSITh METOJIbl MAaTEeMAaTHYEeCKOrO aHalu3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M AKCIIeprUMeHTanbHoro uccnenoBanus (OITK-2);

CIIOCOOHOCTBIO UCIIOJIB30BaTh OCHOBHBIC €CTECTBEHHOHAYUYHbBIC 3aKOHBI JJIsi TOHUMaHHS
OKpyXaromiero Mupa u sieiennit npupoasl (OI1K-3).

BeimyckHUK, ~ OCBOMBIIMH  mporpamMMmy  OakanaBpuaTa,  JOJDKEH  o0janath
npogecCHOHAIBHBIMH KOMIETEHIIUSIMH, COOTBETCTBYIOIIMMHU BHIAM TPOQecCHOHATBHOMN
NeSITENIbHOCTH, Ha KOTOpbIE OPUEHTHPOBaHA MporpaMma OakagaBpuara:

HPOU3600CHIBEHHO-MEXHOI0ZUYECKAA OeAMENbHOCHY '

CIOCOOHOCTBIO ~ OCYILECTBJIATH TEXHOJOTMYECKMH TMpoLeccC B  COOTBETCTBUU C
pEriIaMeHTOM M HCIIOJIb30BaTh TEXHUYECKHE CPENICTBA Ul M3MEPEHHs] OCHOBHBIX IapaMeTpOB
TEXHOJIOTUIECKOTr0 TMPOIecca, CBOUCTB ChIpbst U npoaykimu (ITK-1);

CIIOCOOHOCTBIO yYacTBOBaTh B COBEPIICHCTBOBAHWM TEXHOJOTHUYECKUX MPOIECCOB C
MO3UILIMI 3HEPro- U pecypcocOepekeH s, MUHUMU3aluU BO3/IEHCTBHSI HAa OKPYXKAIOIIYIO Cpeay
(IIK-2);

CIOCOOHOCTBIO MCIIONIB30BATh COBpEMEHHbIE HH(POPMAITMOHHBIE TEXHOJIOTHH, TIPOBOIUTH
00paboTKy MHPOpPMAIIMH C UCTIOIb30BAaHUEM MPUKIIAIHBIX IPOrpaMM U 0a3 JaHHBIX JJIS pacueTa
TEXHOJIOTUYECKUX MapaMeTPOB 000pyI0BaHMs U MOHUTOpHHTA pupoaHbIX cpen (ITK-3);

CTIIOCOOHOCTBIO MCTIOJIF30BaTh HOPMATHBHBIE JTOKYMEHTHI 110 Ka4eCTBY, CTaHAapTU3AINU
u ceprudukanuu npoaykroB u uznenuit (I1K-4);

TOTOBHOCTBIO OOOCHOBBIBATH KOHKPETHBIE TEXHUYECKHE pEIICHUsT TpU pa3padboTKe
TEXHOJIOTHYECKHX MPOIIECCOB; BHIOMPATh TEXHUUECKUE CPEACTBA U TEXHOJIOTUU, HAPABICHHbBIE
Ha MUHUMH3AIMIO aHTPOIIOI€HHOTO BO3AEHCTBHS Ha OKpysKaroryio cpeay (ITK-5);

CIOCOOHOCTBIO ~ CIEAWTh 3@  BBIIOJHEHHWEM TMpaBHJI TEXHUKH  O€30MacHOCTH,
NIPOM3BOJICTBEHHON CaHUTApUM, TMOKApHOW OE30MacHOCTH ¥ HOPM OXpaHbl TpyAa Ha
npeanpustusx ([1K-6);



TOTOBHOCTBIO OCBaMBaTh M HKCIUIYaTUPOBATh HOBOE 000OpyI0BaHUE, IPUHUMATh y4acThe
B HAJIXUBAHUU, TEXHUUYECKUX OCMOTpaX, TEKYIIUX PEMOHTaxX, IPOBEPKE TEXHUYECKOTO
COCTOSIHHSL 000pyIoBaHus U iporpaMMHbIX cpencts (I1K-7);

CIOCOOHOCTBIO UCMOJIb30BATh 3JIEMEHTHI 3KOJIOT0-3KOHOMHYECKOIr0 aHallu3a B CO3/aHUU
9HEPro- u pecypcocoeperaromux texuosoruit (I1K-8);

HAYYHO-UCCNe008aMeNbCKAA 0eAMENbHOCHb:

TOTOBHOCTBIO ~ HM3y4aTb  HAayYHO-TEXHHYECKYI0  HHGOpMAIHMIO,  aHAIU3HPOBATH
OTEYECTBEHHBIN M 3apyOeKHBIN OIBIT 10 TeMaTuke uccienoanuii (ITK-13);

CIOCOOHOCTBIO TMPHUMEHSATh COBPEMEHHBIC METOJBI HCCIEAOBAHHS TEXHOJIOTHYECKUX
MPOLECCOB U TMPUPOAHBIX Cpell, HCIOJNb30BaTh KOMIBIOTEPHbIE CPEACTBA B HAYYHO-
uccienoBarenabckoit padore (I1K-14);

CIOCOOHOCTBIO  IJIAHUPOBAaTh  DKCIEPUMEHTAIbHBIE  HCCIIEOBaHUS,  IOJIy4aTh,
o0OpabaTbIBaTh U aHAJTM3UPOBATh MOJydeHHbIC pe3yinbTatThl (I1K-15);

CIIOCOOHOCTBIO  MOJEIHUPOBATH JHEPro- M pecypcocOeperarome Mpouecchl B
npowmbinuieHHocT (I[1K-16)

3aBepiiaronuM 3TarnoM oOydeHus Mo HampasiieHuto moArotoBku 18.03.02 Duepro- u
pecypcocOeperaroniiue Iporecchl B XUMHYECKON TEXHOJIOTHH, HEPTEXUMHUM U OMOTEXHOJIOTHH,
npodunb «OCHOBHBIE MPOLECChl XUMUYECKUX MPOU3BOJACTB W XUMHUYECKass KHOEPHETHUKa»
ABJIIETCS 3alUTa BHITYCKHOW KBaJIM(UKAIIMOHHOW paboThl Oakaiaspa.

B pesynbrare mpoxoxAeHHsS TOCYIApCTBEHHOW MTOTOBOM arTecTalui (BBITOJHEHUS
BBIITYCKHOM KBJIM(PUKALMOHHON pabOThI) CTYIEHT JOJIKEH:

3HATh:

— TOpPAIOK OpraHW3alliH, TUIAHKPOBAHWS W TPOBEICHHUS HAYYHO-HCCIIEAOBATEIILCKUX
paboT ¢ UCIOJIb30BaHNEM MOCIETHIX HAYYHO-TEXHUYECKHX JOCTHKCHUN B TaHHON 00JIacTH;

— TEOpEeTHYECKHE OCHOBBI MOJEIUPOBAHUS, ONTUMHU3ALMUU U YIPABICHUS JHEPro- U
pecypcocOeperarommumMi XUMHKO-TEXHOJIOTHYECKUMH TIPOLECCAMU M CUCTEMaMU M MPUMEHSThH
9TH 3HAHUS HA MPAKTUKE;

— YHCIICHHBIC METOMBI PEIICHUS MAaTEMaTHYECKHUX 3a]1a4 JUIsl CCIIEIOBAaHHS TPOLIECCOB
XUMHYECKOH TEXHOJIOTUU IO TEME BBITYCKHOW KBAIM(UKAMOHHOW pabOTHl M KOMILIEKCHI
IpOTrpaMM, pean3yIoIIue JaHHbIE METO/IbI;

— OCHOBHBIE TPEOOBaHHUS K MPEICTABICHUIO PE3YJIbTATOB MPOBEAECHHOIO UCCIIETOBAHUS
B BUJIC HAYYHOTO OTUYETA, CTaThU WM JIOKJIAJIa;

yMeThb:

—  CaMOCTOSITEJIPHO BBISIBIISITh NMEPCIEKTHBHBIC HANPABJICHUS HAYYHBIX HCCIIEOBaHUM,
00OCHOBBIBAaTh aKTYyallbHOCTh, TEOPETUYECKYI0 M TPAKTUYECKYI0 3HAYUMOCTH IPOOJIEMBI,
IPOBOJUTH PACUETHO-3KCIIEPUMEHTAIbHBIE HCCIIEOBAHUS C MCIOJIB30BAaHUEM IPHUKIIAHOTO
IPOTPaAMMHOTO OOecTieueH s, aHATM3UPOBATh U MHTEPIPETHPOBATH TOITYIEHHBIE PE3yIIbTaThI;

— OCYUIECTBJIATH MOUCK, 00pabOTKY M aHAJIW3 HAyYHO-TEXHHUYECKOW MH(POpMAaILUU IO
TEMe BBINOJIHAEMOM padoThl, B TOM YHCJE C IMPUMEHEHHEM COBPEMEHHBIX MH(OPMAIIMOHHBIX
TEXHOJIOTHIA;

— paboTaTh Ha COBPEMEHHBIX MpHOOpax, 0OOPYIOBaHHM, CPEICTBAX KOMIIBIOTEPHOM
TE€XHUKH, OPraHU30BHIBaTh IMPOBEACHUE JTAOOPATOPHBIX W BBIYMCIUTEIBHBIX JKCIEPUMEHTOB,
IIPOBOAMTH UX 00pabOTKY M aHATM3UPOBATh PE3YJIbTATHI;

BJIa/1eTh:

— METOJOJIOTMEH W METOJIUKON TMPOBEACHUS HAYyYHBIX MCCIEAOBAaHUM; HABBIKAMH
CaMOCTOSITENIbHON HaAYyYHOU U HCCIe0BaTENbCKON paboThI;

— HaBbIKaMH pabOThl B KOJUICKTHBE, MJIAHUPOBATh U OPTaHU30BBIBATH KOJUICKTUBHBIE
Hay4yHbI€ HCCJIEIOBAHUS; OBJIAJEBAaTh COBPEMEHHBIMH METOJaMH HCCIEAOBAaHUSA U aHaiu3a
MIOCTaBJIEHHBIX MTPO0OJIEM;

— CIIOCOOHOCTBIO pemaTh TOCTAaBICHHBIE 3aJaud, WCIOJb3ys yYMEHHS W HaBBIKH B
OpraHHu3ali Hay4HO-HCCIEA0BATENbCKUX U TEXHOJIOTMUECKUX padoT.

3. KparTkoe coaep:kaHue rocyiapcTBeHHON HTOrOBOM aTTeCTAlUH



locynapcTBeHHast UTOroBasi aTTecTanus oOydarommxcs B (opme 3aluThl BBITYCKHON
KBATH(UKAIMOHHONW pPabOThl TPOBOIUTCA TOCYAApPCTBEHHON JK3aMEHAIMOHHOM KOMHUCCHUEH
(I'SK).

3ammTa BBITYCKHONH KBAIM(PUKAIIMOHHON pabOTHI SABISETCS 00s3aTEIbHON MPOIEAypOi
UTOTOBOM  TOCYAapCTBEHHOW aTTECTallMd CTYACHTOB BBICHIMX YYEOHBIX 3aBelICHUI,
3aBeplIAOIIUX OOy4YeHHE [0 HampaBiICHUIO MOATOTOBKM OakanmaBpuata. OHa NPOBOIUTCS
nyOJIMYHO Ha OTKpBITOM 3acenanuu ['OK coriacHo yTBEp AEHHOMY JeKaHaTOM rpaduky, Ha
KOTOPOM MOTYT IPUCYTCTBOBAThH BCE JKEJIAIOIIHE.

Marepuaisl, IpeCTaBIIEMbIE K 3aLIUTE:

BBIITYCKHAs KBaTu(UKaImoOHHas paboTa (MOSCHUTEIbHAS 3aITUCKa);

3aJjaHue Ha BeinoaHeHue BKP;

oT3bIB pykoBoauteiis BKP;

peuensus Ha BKP;

npe3eHTanus (pa3gaTovHblil MaTepua), MOANNCAHHAsA PYKOBOAUTENIEM;

JOKJIA.

B 3agaun I'OK BxonsT BbIsIBIEHHE MOATOTOBICHHOCTH CTYyJEHTa K Mpo(ecCHOHATbHOM
NESTeIbHOCTH W TPHHATHE PEIIeHHS O BO3MOXXHOCTH TIPUCBOCHUS €My KBaJH(HUKAIUU
«OakanaBpy.

Pemenne o mpHCYXIEHUU BBITYCKHUKY KBaTM(UKAIMKH «OakajaaBp» MPUHUMACTCS Ha
3aceganuu ['OK mpocThiM OONBIIMHCTBOM MPU OTKPHITOM T'OJIOCOBAHUHU YJICHOB KOMHUCCHH Ha
OCHOBAaHMU pPE3YyJIbTaTOB HTOTOBBIX HCIBITAaHUH. Pe3ynpTaTel OIpeneNnsioTcs OIEHKAMHU
«OTJIIMYHOY, «XOPOIIOY, «yIOBICTBOPUTEIHHOY, KHEYIOBICTBOPUTEIHLHO.

OOyuaronmiicss MMEEeT TMPaBO IMOAATH B AaNEUIIHOHHYI0 KOMHCCHIO AareUIUI0 O
HapylIeHUH, MO ero MHEHHIO, YCTAaHOBJICHHON TWpPOIEAypbl 3allUThl  BBIMTYCKHOU
KBAJTM(UKAIIMOHHON pabOoThl. ANEIUIANNs O HECOTIACHU C PE3yNbTaTaMU 3alllMThl BHITYCKHON
KBaJTM(DUKAIIMOHHOM pabOThl HE MPUHUMAETCS.

4. O0beM rocy1apcTBeHHOI UTOTOBOI aTTeCTAMU

['ocynmapcTBeHHass WUTOroBasi aTTecTalus MPOXOJUT B 8 cemecTpe Ha 0Oa3e 3HaHUH,
MOJIyUEHHBIX CTyJEHTaMH MpU H3YYEHMM JUCUUIUIMH HampasieHus 18.03.02 DOnepro- u
pecypcocOeperaronye npouecchl B XUMUYECKOM TEXHOIOIUH, HEPTEXUMHUU U OMOTEXHOJOTHUH,
npod s «OCHOBHBIE IPOIECCHI XHMUYECKHUX TIPOU3BOJICTB U XUMUYECKask KNOCPHETHKAY.

Kontpons 3HaHuil  oOyyarommxcsi, TOJXY4YE€HHBIX TIPU  OCBOCHHH  OCHOBHOMU
0o0pa3oBaTeNbHOM  TPOrpaMMbl,  OCYIIECTBIsieTcs B (opmMe  3amuThl  BBITYCKHOU
KBAJTM(PHUKAIIMOHHON pabOThI M MPUCBOCHUS KBATH(PHUKAIINU «OaKalaBpy.

Bunet yueOHoi paboThI B 3au. B akan.
el. gacax
O0umas Tpy10eMKOCTh I CHUILIHHBI 110 6 216
Y4eOHOMY IIAHY
CamocrositesabHas padora (CP): 6 216
Brimonaenne, Hanrcanue u 0(hOpMIICHHE
BKP 6 216

Bua kourpous: 3ammura BKP +




