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1 OBIIME ITOJIOKEHUA

1.1 OcHoBHasi npodeccuoHa/bHAsi o0pa3oBaTeJbHAas MpPoOrpaMMa BbICIIETr0
o0pa3oBaHusi — MporpaMMa NoAroTOBKU 0akaJiaBpoB (Jajiee — mporpamMma 0akajaBpuara,
OOIl oGakanaBpuaTa), peanusyemas (QenepalbHbIM TOCYIApCTBCHHBIM  OFOJDKETHBIM
0o0pa30oBaTeIbHBIM  YUYPEXKIACHHEM  BBICIIEro  oOpa3zoBaHusi  «PoCCHHCKHMI ~ XUMHKO-
TexHoJIornyeckuid yHuBepcuter umeHu .M. MenneneeBa» B COOTBETCTBHH C (peaepaibHBIM
rocy/lapCTBEHHBIM 00pa30BaTEIbHbIM CTaHAAPTOM BBICLIEr0 00pa3oBaHus — OakajaBpuaT IO
HanpasieHnto moAarotoBkun 18.03.02  DHepro- um__pecypcocOeperamiiie TMpoIiecchl B
XMMHMYECKOW TeXHOJIOIruM, HepTexuMuu U OMOTeXHOJA0IrHH, Tpoduiib «OCHOBHBIE NPOIECCHI
XMMHMYECKMX NPOU3BOACTE M XMMHYeCKasi KMOepHETHKa», MPEICTaBIseT COOOM KOMILIEKC
OCHOBHBIX XapaKTEpUCTHUK oOOpa3oBaHUs U OPraHU3alMOHHO-TIEAATOTUYECKUX YCIOBH,
KOTOPBIM MpeACTaBlieH B BHUJAE y4e€OHOro IUIaHA, KaJeHJapHOro yueOHoro rpaduka, paboumx
MpOrpaMM JUCHUIUIMH (MOAyJiel), OIIEHOYHBIX M METOJMYECKUX MaTepuasioB, paboueit
MIPOrpaMMbl BOCIIUTAHUS, KAJIEHJAPHOTO IJIaHa BOCIIUTATEIbHON paboThl, JOPM aTTeCTaUN.

1.2 HopMaTuBHBIE€ AOKYMEHTHI IJisi pa3padoTKu MPOrpaMMbl OakajaBpuaTa Mo
HANPAaBJIEHUIO MOATOTOBKM COCTABJISIOT:

- ®enepanbHblil 3ak0H 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

- [Mpuka3z MwunoOpHayku Poccum ot 07.08.2021 1. No 923 «OO06 yTBep»KACHUHU
(dbenepaTbHOTO TOCYIAPCTBEHHOTO O00pa30BaTEIHLHOTO CTaHJApTa BBICIIETO OOpa30BaHUS —
OakanaBpuar 1o HampasieHuio mnonarotoBku 18.03.02 DJuepro- u pecypcocéeperaroiniye
npoiecchbl B XMMHYECKOI TeXHOJOTHH, HedTexuMuu U ouorexHogoruun (mamee — ®IrOC BO
— OakanaBpuaT mo HampaiieHHt0 moarotoBku 18.03.02  JHepro- M _pecypcocOeperamwiime
npoiecchbl B XMMHYECKOI TEXHOJIOIMH, HepTeXxuMuM U OHOTEXHOJIOIHH;

- [Ipuka3z MuHuCTEpCTBA HayKH M BbIcIero odpaszoBanus Poccuiickoit deneparuu
or 06.04.2021 Ne 245 «O6 yrBepxacHun Ilopsiaka opraHu3anud W OCYIIECTBICHUS
00pa3zoBaTeIbHON ACATEIHHOCTH MO0 00pa30BaTEIbHBIM MPOTPAMMaM BBICIIEr0 O0Opa30BaHHS —
nporpaMmam OakanaBpuata, IporpaMmam ClelUaluTeTa, IporpaMmmMaM MarucTpaTypb»;

- [Ipodeccuonanpueiii  crangaptr  40.011 «CrenpamucT MO HAY4YHO-
HCCIIEIOBATEIbCKUM U OIBITHO-KOHCTPYKTOPCKUM pa3padOTKaM», YTBEPXKACHHBIN INPUKa30M
MunucTtepcTBa TpyJa u conuanbHou 3amuThl Poccuiickoit @enepanun ot 04.03.2014 Ne 121 H;

- [TpodeccronanbHBIHI CTaHJIapT 40.057 «Crneruanuct o
aBTOMATU3UPOBAHHBIM CHUCTEMaM VYIPaBJICHHS MANIMHOCTPOUTENIbHBIM  TMPEANPUATUEM,
YTBEpXKACHHBIN MpHKa3oM MuUHHCTEpCTBA TpyJa M COLMAIbHOW 3amuThl Poccuiickoit
®denepanun ot 28.09.2020 Ne 658 H;

— IIpodeccuonanbupiit  cranmapr 40.117 «CpoenuanucT 1O 9KOJIOTHYECKOH
0€30MmacHOCTH (B TPOMBIIUICHHOCTH)», YTBEPXKICHHBIM NpHuKazoM MUHUCTEpCTBa Tpyaa U
conpanbHoM 3amuThl Poccuiickoit @enepannu ot 07.09.2020 Ne 569H;

— Ilpukaz MuHnucrepctBa oOpazoBanus u Hayku P®D ot 23.08.2017 Ne 816 «O6
yrBepxaeHuu [lopsiaka mpUMeHeHUsT OpraHU3alUsIMU, OCYIIECTBIISIOIIMME 00pa30BaTEIbHYIO
JeSITeNbHOCTD, AIEKTPOHHOTO OOyuYeHUs, AUCTAaHIMOHHBIX 00pa30BaTeNbHBIX TEXHOJOTUH MpHU
peanu3zanuu  00pa3oBaTENbHBIX MpOrpaMM» [DNeKTpoHHBIH pecypc]. Pexum moctyma:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%FO%ES%EA
YEO%E7/ (nata obparenus: 07.03.2022).

— Ilpuka3 MunucTepcTBa Haykd W BbIcuiero oOpaszoBanus Poccuiickoit ®denepanuu,
MunucrepctBa npocBenieHust Poccuiickoit ®depepaunu ot 05.08.2020 Ne 885/390 «O
MPAKTUYECKOW TMOATOTOBKE OOydamomuxcs» [DIeKTpoHHBIH pecypc]. Pexum mocryma:
http://pravo.gov.ru/proxy/ips/?docbody=&link_id=0&nd=102850569&intelsearch=&firstDoc=1/
(mata o6pamenus: 07.03.2022);

— Ilonoxenue 0060 opraHu3ani MW HCIOJB30BAHUU SJICKTPOHHOTO O6yquI/I${ n
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JUCTAaHLIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUN MPHU pealu3aluu o0pa3oBaTeIbHbIX IPOrpaMM
B (enepasibHOM ToOCyIapCTBEHHOM OIOKETHOM OO0pa30BaTEIbHOM YUPEXKICHHH BBICIIETO
oOpa3oBanus «Poccuiickuii XMMUKO-TEXHOJIOTHYECKUH yHUBepcuTeT uMenu J[.J. Menneneesay,
npuHsaToe pemieHueM YueHoro cosera PXTY um. .M. MenneneeBa ot 27 mapra 2020 r.,
nporokos Ne 9, BBeneHHoe B JneiictBue mnpukazom pekrtopa PXTY wum. J[ M. Menaeneena
or 27 mapra 2020 r. Ne 29 OJ] [Dnekrponnsnii pecypc]. Pexum  mocryna:
https://muctr.ru/upload/university/departments/uu/local _doc/[lonoxxenne S0uIOT.pdf JaTta
obpamienus: 07.03.2022);

— IlonmoxxeHne O TMPaKTHYECKOW TOATOTOBKE oOydarommxcs B QenepaibHOM
roCy/lapCTBEHHOM  OIO/IKETHOM 0Opa30BaTEebHOM YUYPEKJICHHHM BBICHIET0 00pa3oBaHUS
«PoccuiiCKni XMMHUKO-TEXHOJOTHYECKU yHuBepcuteT umenu /(.M. Menneneesa», npunsAroe
pemenueM Yuenoro coeta PXTY wum. JI.U. MengeneeBa ot 25.11.2020, mpoTtoxon Ne 4,
BBEJIEHO B JieiicTBue npuka3zoM pekropa PXTY um. JI.U. Menneneesa ot 26.11.2020 Ne 117 O]
[DnexTpoHHbIH pecypc]. Pexxum JoCTyma:
https://muctr.ru/upload/university/departments/uu/local_doc/ITonoxenne%200%20mpakTHUecKoi
%20noarotoBke.pdf nata obpamenus: 07.03.2022).

I[Ipy oOcCBOGHMM IUCHMIUIMH ¥ TPAKTUK CTYACHTHl  JIOJDKHBI ~ WCIIOJIb30BAaTh
nH(popMalvoOHHbIE U WH(GOPMALMOHHO-00pa30BaTeIbHbIE PECYPCHl CIENYIOMIMX TMOPTAJIOB U
CalTOB:

— Cucrema (QenepanbHpiX 00pa3oBaTenbHBIX MHopTajioB. CucreMa  OTKPBITOTO
ob6pazoBanusi. Koncanrtunaroseri mentp MOC OO P® [DnextponHHblid pecypc] — Pexum
noctyma: http://www.openedu.ru/ (mata oopamienus: 07.03.2022).

— Wndopmannonnas cucrema «EnnHoe OKHO 10OCTyma K 00pa3oBaTeIbHBIM pecypcam».
URL.: http://window.edu.ru/ (nara o6parienus: 07.03.2022).

— ODIIO: cootBerctBue TpeboBanmsiM DPI'OC [DnexTpoHHBIH pecypc] — Pexum
nocryna: http://fepo.i-exam.ru/ (mata oopamenus: 07.03.2022).

1.3 O0masi xapakTepucTHKA MPOrpaMMbl 0aKajaBpuarTa

Heabio nporpaMMbl 0akajiaBpuaTa sBISCTCS CO3JaHUE IS OOyUYaIOIIMXCSl YCIOBHI
JUig TpUOOpeTeHHus HEOOXOJUMOTO Ui OCYIIECTBJICHUS NPO(PEeCCHOHAIBHON AEATeIbHOCTU
YpOBHS 3HaHUM, YMEHHI, HaBBIKOB, OIbITA JAEATEIHHOCTH U MOJITOTOBKU K 3aIUTE BBITYCKHOM
KBaTM(UKAITMOHHONU PaOOTHI.

[Tonyuenue oOpa3oBanHusi Mo 00pa3oBaTeIbHONW MPOrpaMMe BBHICIIETO O00pa30BaHUS —
nmporpaMMe OakajnaBpHara JOIMYCKAaeTcs TOJbKO B 00pa3oBaTeIbHONW OpraHM3allid BBICIIETO
o0pa3oBaHUs U HAyYHOM OpraHu3aluu (J1anee — OpraHu3arus).

OOydenune 1o oOpa3oBaTENBHON MpOrpaMMe BBICIIETO O00pa3oBaHUS — MPOTpPaMMme
OakanaBpuaTa B 0Opa3oBaTeNbHOM OpraHu3alliy OCYIIECTBISETCS B OYHOU (opme oOydeHHs.
O6beM mnporpammbl OakanaBpuaTa cocrtaBiseT 240 3adeTHBIX eAMHHMIl (Janee — 3.€.) BHE
3aBUCHMOCTHU oT bopMbI o0yueHus, MPUMEHSEMBIX 00pa3oBaTeNbHbIX
TEXHOJIOTUH, peaau3allid MpOorpaMMbl OakandaBpuaTa C HCIOJIb30BAaHUEM CETEBOW (OPMBI,
pealiM3aliMi  MporpaMMbl  OakanaBpuara [0  HMHIUMBUIAyaJbHOMY  y4eOHOMY  IIJIaHy.

O6beM mporpamMmbl OakanaBpuara, peaqu3yeMblii 3a OOUH Y4eOHBIH TO[,
cocraBnser He Oomee 70 3.e. BHE 3aBUCUMOCTH OT (OPMBI OOYYECHHS, MPUMEHIEMbBIX
00pa3oBaTeNbHBIX OakanaBpuaTa
C  UCHONB30BaHWEM  ceTeBOM  ¢opMBI,  peanu3aludyd  [porpaMmbl  OakandaBpuara
M0 WHIUBUIYaIbHOMY YyueOHOMY TMIaHy (32 UCKIIOYEHHEM YCKOPEHHOTO OO0ydeHus),
a IpH YCKOpEeHHOM o0yueHun- He 6oiiee 80 3.e.

Cpox mosydeHuss o0Opa3oBaHHs MO TporpamMMe OakajgaBpuata (BHE 3aBMCUMOCTU
oT NPUMEHSAEMbIX obpasoBaTenbHbIX TEXHONOrNMn):
B O4YHOM cpopme OOy4veHMs, BKIOYaA KaHWKyNbl, nNpefocTaBnsiemMble nocrne
NPOXOXOEHUS FOCYLapCTBEHHOM WUTOroBoW aTTecTtauum, coctasnaetr 4 roaa;
B OYHO-3a04YHOM WM 3a04HOM (popmax OOyyYeHUs yBENUUMBAETCH HE MeHee YeM

4


https://muctr.ru/upload/university/departments/uu/local_doc/Положение_ЭОиДОТ.pdf
https://muctr.ru/upload/university/departments/uu/local_doc/Положение%20о%20практической%20подготовке.pdf
https://muctr.ru/upload/university/departments/uu/local_doc/Положение%20о%20практической%20подготовке.pdf
http://www.openedu.ru/
http://window.edu.ru/
http://fepo.i-exam.ru/

Ha 6 mecaueB M He 6onee 4em Ha 1 rog MO CPaBHEHWO CO CPOKOM MOJyYEeHUS
obGpasoBaHus B OYHON dopme obyyeHus;
npy obydeHnn no wuHAMBMAYyanbHOMYy ydebHOMYy nnaHy uHBanugoB u nuy ¢ OB3
MOXET ObITb YBENMYEH NO UX 3asiBfeHU0 He Gonee 4em Ha 1 rog No CpPaBHEHMIO CO
CPOKOM norny4yeHns obpas3oBaHus, YCTAHOBIEHHbIM NS COOTBETCTBYOLWEN OPMbI
o0y4deHus.

Mpu peanusauyun nporpammbl 6akanaBpuaTta OpraHmsaums BrnpaBe NPUMEHSTb
3NEeKTPOoHHOEe oby4eHwne, OVUCTaHUNOHHbIE obpasoBaTtesibHble TEXHOSIOTUN.
Peanusauns  nporpammbl  OakanaBpuata C  NPUMEHEHMEM  UCKOYUTENBbHO
3MEKTPOHHOro oby4yeHuns, OUCTaHLUMOHHbIX obpasoBaTtesibHbIX TEXHONOornm
He AornyckaeTcs.

OneKTpoHHOe O00y4veHne, AUCTaHUMOHHblE oObpasoBaTesSibHble TEXHOS0rMu,
npUMeHsiemMble Mpu O0yYeHUN MHBaNMOOB M JL C OrpaHMYEeHHbIMU BO3MOXHOCTSIMU
3gopoBbs  (Ooanee - wHBanugbl u nmua ¢ OB3), gomkHbl  npegycMmatpuBaTthb
BO3MOXHOCTb
npvemMa-nepenaydn nHdopmauum B OOCTYMHbIX ang HUX dopmax.

Peanusaumna nporpammbl 6Gakanaepuata ocyuwectensetca OpraHusaumen
KaK caMOCTOSATENIbHO, TaK M NOCPeLCTBOM CeTeBON DOPMbI.

OO6pazoBarenpHas ACATENBHOCTh IO TIporpamMme OakallaBpuara OCYIIECTBIACTCS Ha
roCyJlapCTBEHHOM si3biIke Poccuiickoit denepanuu, €Ciu WHOE HE ONPEACNICHO JIOKAJIbHBIM
HOPMAaTUBHBIM aKTOM OpraHu3aiuu.

Crpykrypa mnporpammbl OakanaBpuarta (oOsi3aTesibHas 4YacTb, 4acTh, (GopMupyemas
y4acTHUKaMU 00pa30BaTENIbHBIX OTHOIIEHHH; (DaKyIbTaTHUBHI).

B pamkax nporpammbl ©OakanaBpuaTta BblgensTcsa obAsaTtenbHas 4acTb
" YacTb, dopmupyemas yYacTHUKaMu obpasoBaTesibHbIX OTHOLLEHUMN.
K obsizatenbHonm 4actu nporpammbl 6GakanaBpuata OTHOCATCA  AUCLMNIUHBI
(mogoynu) n npaktuku, obecneuvmBarowme dopmmupoBaHue obLenpodeccMoHanbHbIX

KOMMEeTEHLUN, onpegensieMbix orocC BO.

B obs3aTenbHyto YacTb nporpaMmmbl 6akanaspuarta BKOYAKTCH, B TOM YuCre:
ANCLUNMNNNHBI (mogynn), yKa3aHHble B NyHKTE 2.2 oroc BO;
ancumnnvHbl - (Mogynu)  no  U3nMYecKon  KyrbType W CnopTy, peanusyemble
B pamkax Brioka 1 «dncumnnnuHbl (mogynu)».

Oucumnnuuel  (Mogynu) M npakTuki, obecnednBarolme opMUpoBaHme
YHUBEPCAnbHbIX  KOMMETEHLMHN, onpegensiemblx  ®rocC BO, a Takke
npodeccnoHanbHbIX
KomneTeHunn, onpegendemblx OpraHu3aumein CamMOCTOSATENbHO, MOrYT BKIHOYATbCS
B 0bs3aTenbHyl0 4acTb nporpammbl 6akanaspuarta v (Mnun) B 4YacTb, OpMUPyEMYHO
yyacTHMKaMu obpasoBaTesfibHbIX OTHOLLEHWIA.

Mpn paspaboTke nporpammbl Gakanaepuata obydarowmmcs obecneymBaeTca
BO3MOXHOCTb OCBOEHWUSA 3MEKTUBHbIX AUCUMNNMH (Moaynen) un  dakynbTaTUBHbIX
ANCUMNINH (mogynen).
dakynbTaTUBHbIE AMCUUNNAUHBI (MOAYNM) He BKMAYalTca B 0O6bem nporpammbl
OakanaspwuaTa.

[IporpamMma GakanaBpuaTa COCTOHT U3 CIEAYIOIIUX OJOKOB:
— brok 1 «/lucuumnianHbl (MOIYIN)»

- bnoxk 2 «IIpaktuxa»

- brok 3 «"ocymapcTBeHHas UTOTOBAs ATTECTAIUS



CTpyKTypa nporpamMmbl 0akajaBpuarta

CtpykTypa nporpammbl 6akagaBpuaTa O0beM mporpamMMbl OaxkaaBpuaTa
B 3aUETHBIX €IMHULIAX
bioxk 1 Jucuuminzel (MOYJIN) He menee 180
bnoxk 2 [IpaxTrka He menee 15
bioxk 3 ['ocynapcTBeHHas HTOTOBAs ATTECTALMS He menee 6
O06bem nporpamMmbl OakajiaBpuara _240

B buiok 1 «/lucuuniauHsl (MOIYIIH)» BXOIAT, IUCUUILUIMHBL, 0053aTEIbHON YaCcTH U YacTH,
dhopmMupyeMoi ydaCTHUKaMH OOpa30BaTEIbHBIX OTHOIICHUH, a TaKXe MEePEeYUCICHHbIE B 11.2.2
dI'oC BO.

Mporpamma 6GakanaBpuaTta [omkHa obecneumBaTb peanua3auuio OUCUUMMNH
(mogynen) no cwunococpun, wuctopum (uctopmm Poccumn, Bceoblen unctopum),
WHOCTPaHHOMY A3bIKY, BesonacHocTu XU3HeaeATeNbHOCTH pamkax
Bnoka 1 «QucumnnuHel (Mogynu)».

Mporpamma 6GakanaBpuaTta AorkHa obecneuvBaTb peanu3auuilo AUCUUNMWH
(mogynewn) no du3nyeckomn KynbType n CroprTy:
B obbemMe He MeHee 2 3.e. B pamkax bnoka 1 «[ucuunnuHel (Moaynu)»;
B obbeme He MeHee 328 akageMuyeckux 4acoB, KOTOpble ABMATCHA 06A3aTenbHbIMU
AN OCBOEHUS, HEe MNepeBodATCs B 3.6. M He BKM4YalwTCs B 0O6beM nporpammbl
GakanaBpmata, B paMKax O3neKTUBHbIX AucumnivH (Moaynen) B O4YHOM doopme
o0y4yeHus.

Jucrumuasl (Pazgensr) mo Gusnyeckoit KyabType U CIIOPTY PEATH3YIOTCS B MOPSIKE,
ycranoBjaeHHoM Opranuzanueit. s s ¢ OB3 opranu3aiiys ycTaHaBIUBAaEeT 0COOBIN MOPSIIOK
OCBOCHHS TUCIUIUINH (MOIyJeH) Mo (PU3NUECKOW KYJIbTYpe M CIOPTY C YUETOM COCTOSHHUS HX
smoposbs (https://www.muctr.ru/sveden/ovz/).

B baok 2 «[Ipaktuka» BxomaT Yy4yebHass W NPOU3BOLCTBEHHAA MPAKTUKM
(oanee BmecTe- NpPaKkTUKN).

Tunbl y4ebHOM NpaKTUKK:
O3HaKOMUTENbHAas NPakTUKa;
TexHornornyeckas (MpoeKkTHO-TeXHonormyeckasa) NpakTuka;
aKcnnyaTaumMoHHasa NpakTuka;
Hay4HoO-uccregoBaTenbckasa pabota (nonyyYeHne nepBnYHbIX HaBbIKOB HAay4YHO-
nccnegoBartenbckon paboThbl).
Twvnbl NPON3BOACTBEHHOWN MPAKTUKN:
TexHomnornyeckas (MpoeKTHO-TeXHONorMyeckasa) npakTuka; aKcnnyaTaunoHHas
npaKkTuKa;
Hay4HoO-uccregoBaTenbckasa pabora.

B pononHeHne K TMnam npakTuK, ykasaHHbIM B nyHkte 2.4 ®IOC BO,
Mnoor MOXeT TaKkke copepxaTtb pekoMeHayeMble TUNbI NPakTuK.

OpraHunszauus:
BbIOMpaeT OOWH WM HECKOSNbKO TWUMOB Y4YeOHOM MPaKTMKM M OOUH WM HECKOSbKO
TMMNOB NPOM3BOACTBEHHOM MPAKTUKM U3 NepedHs, ykazaHHoro B nyHkte 2.4 ®IrOC BO;
BNpaBe BblibpaTb OOWH WM  HECKOSNIbKO TWUMOB y4ebHOW nNpakTUKu U (Mnwn)
NPON3BOACTBEHHOM  NpPaKTUKM  Kn3  pekomeHgyembix [MOOIM  (npu  Hanuuuwn);
BNpaBe  YCTAHOBWUTb  AOMOMHWUTENbHbIN  TUN  (Tunbl)  y4ebHom w1 (uUnu)
NpOuN3BOACTBEHHOM NpaKTuK;
yCTaHaBnuBaeT 00beMbl NPAKTUK KaXagoro Tuna.
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B  bBmox 3 «locypapcTBeHHas utoroBass  aTTecTaumsi» BXOOAT:
noaroToBka K cgade W caada rocyaapCTBeHHOro ak3ameHa (ecnv OpraHunsaums
BKMOYMNA rOCyJapCTBEHHbIA 3K3aMeH B COCTaB [OCYyAapCTBEHHOW WTOroBOM
aTTecrtauum);

BbIMOfIHEHME, NOArOTOBKA K npouedype  3awuTbl WM 3almTa  BbIMYCKHOM
KBanudukaumMoHHoOM paboTbl.

KonunuecTBo 1 cOOTHOIIEHHE YacOB MO OJI0KaM, BUIaM y4eOHON Harpy3Ku.

Obbem obgasatenbHon 4actu 6e3 yyeta obbema rocyaapCTBEHHOW WUTOrOBOM
aTTecTauuu JoImKeH coctaBnATb He MeHee 60 npoueHToB obLero o6bema nporpaMmmel
OakanaspwuarTa.

1.4 TpeGoBaHus K nocrynampuemMy

TpeboBanust K NOCTyHaroleMy ONPENENSOTCs (pefepalbHbIM 3aKOHOJATEIbCTBOM B
obnactu oOpas3oBanus, B ToM uucie [lopsaxkom mpuema Ha oOyueHHEe MO 00pa3oBaTEIbHBIM
IporpaMMaM BBICILIEr0 00pa3oBaHHsS — MporpamMmaMm OakajaBpHaTa Ha COOTBETCTBYIOIINMN
y4eOHBI ro.

2 XAPAKTEPUCTHKA TPO®ECCUOHAJIBHOM JEATEJIbHOCTH
BBIITYCKHHUKOB, OCBOUBIHIUX I[TPOI'PAMMY BAKAJIABPUATA

2.1 OO6nacte TpoeCCHOHATBHOW JIeATeNIbHOCTH H  cdepa TpodecCHoHATEHOMI
NESTETFHOCTH BBITYCKHUKOB, ocBouBINX OOII GakanaBpuaTa, BKIIFOYACT:

26 XuMHUYECKOe, XMMHKO-TEXHOJOTHYECKOE MPOM3BOACTBO (B cdepax: MpOU3BOACTBA
HEOPraHUYECKNX BEIECTB; MPOU3BOJACTBA MPOJYKTOB OCHOBHOTO M TOHKOTO OpPraHUYEeCKOTO
CHUHTE3a; IMPOU3BOJCTBA MPOAYKTOB MepepaboTku HePTH, raza U TBEPAOTO TOIJIUBA,
MIPOU3BOJICTBA MOJUMEPHBIX MAaTEPUAJIOB, JIJAKOB M KPAaCOK; MPOU3BOJICTBA SHEPrOHACHIIIEHHBIX
MaTepuaioB; MPOU3BOJACTBA JIEKAPCTBEHHBIX IIPENapaTroB; IPOU3BOJACTBA CTPOUTEIBHBIX
MaTepuagoB,  CTEKJIa,  CTEKIOKPUCTAUIMYECKUX  MaTepuanoB,  (QYHKIMOHAJIbHOH U
KOHCTPYKIIMOHHOM KEpaMUKHU Pa3JIMYHOIO0 HA3HAYEHUS; IPOU3BOJICTBA XUMUUECKNX HCTOYHUKOB
TOKa; IPOU3BOJICTBA  3AIUTHO-ACKOPATHBHBIX  IOKPBITUHA; IPOU3BOJACTBA  DIIEMEHTOB
AJNIEKTPOHHOMW anmapaTrypbl ¥ MOHOKPUCTAJUIOB; MPOU3BOJCTBA KOMIIO3ULIMOHHBIX MAaTEPUAIOB U
HaHOKOMIIO3UTOB, HAHOBOJIOKHUCTBIX, HAHOCTPYKTYPUPOBAHHBIX 1 HAHOMATEPHUAJIOB Pa3IndHON
XUMHYECKON MPUPO/IbI; MPOU3BOJICTBA PEIKUX U PEIKO3EMENbHBIX JIEMEHTOB);

40 CxBo3Hble BUABI MPO(HECCHOHATBLHONW NEATENBHOCTH B MPOMBILIUIEHHOCTH (B cdepe
OpraHu3aly U MPOBEICHUS HayYHO-HCCIEI0BATENbCKIUX U OMBITHO-KOHCTPYKTOPCKUX paboT B
00JacTH XMMHYECKOTO U XUMUKO-TEXHOJIOTUYECKOTO MPOU3BOJICTBA).

2.2 Tunsl 3aJa4 MU 3aJadu HpO(i)eCCHOHaHBHOﬁ ACATCIIbHOCTH, K KOTOPBIM TI'OTOBATCA
BBIITYCKHUKH B paMKaX OCBOCHU: OO0I1 6aKanaBpHaTa:

- HAYIYHO-HCCJICAOBATCIIbCKUC,

- TCXHOJIOTHYCCKHC.

2.3 OObektamu NpodecCHOHANBHON NIEATENBHOCTH BBIMTYCKHUKOB, ocBouBIIUX OOII
OakanaBpuaTa, UM 001acThI0 (00IACTSIMU) 3HAHUS SBIISIOTCS:

MIPOMBIIIIJIEHHbIE YCTAHOBKHM, BKJIIOYas CHCTEMbl aBTOMATH3MPOBAHHOTO YIPABICHUS;
CUCTEMbl aBTOMATH3MPOBAHHOTO MPOEKTUPOBAHUS; aBTOMATH3WPOBAHHBIE CHCTEMBbI HAyYHBIX
WCCIIEIOBAaHUM; COOPY)KEHHUSI OYMCTKH CTOYHBIX BOJ W Ta30BbIX BBIOPOCOB, mepepaboTKu
OTXOJIOB, YTHJIM3AIIUU TEIUIOPHEPTETUUECKUX TOTOKOB W BTOPHYHBIX MATEPHUATIOB; METOIbI U
CpeICTBa OIICHKH COCTOSIHHSI OKpYKalolleld cpenbl M 3allUThl €€ OT aHTPOIMOTEHHOTO
BO3JICHCTBUS; CUCTEMBI HCKYCCTBEHHOTO MHTEJUIEKTa B XUMHUYECKON TEXHOJIOTUH, HEPTEXUMUU
U OMOTEXHOJOTHH; MACWCTBYIONINE MHOTOACCOPTUMEHTHBIC TMPOU3BOJCTBA XHUMHUYECKOH U
CMEXHBIX OTpaciei MPOMBIIIIIEHHOCTH.



3 CTPYKTYPA IPOI'PAMMbI BAKAJIABPUATA

Conepkanrie W opranuzanus oOpa3oBaTeiabHOTO Tporecca npu peanusanuu OOIL
BbICIIEr0 00Opa3oBaHusi — OakamaBpuar mo HampasieHuro noarotoBku 18.03.02 Juepro- u
pecypcocOeperaiomume npounecchbl B XHMHYECKOH  TeXHOJOruM, HedpTexumMuu U
OMOTEeXHOJIOTHH PETIaMEHTUPYETCS:

—y4eOHBIM TUTAHOM;

—KaJIeH/IapHBIM y4eOHbBIM IpaduKoM;

—pabounMu mporpaMMaMu AUCHHUIIINH (MOyJIek);

—paboYrMH IPOTpaMMaMHU TPAKTHK;

—IPOrpaMMOM TOCYJaPCTBEHHON UTOTOBOU aTTECTallUH;

—(hOoH/IaMH1 OLICHOYHBIX CPEJICTB;

—METOIMYECKUMH YKa3aHUAMHU 110 cooTBeTcTBYyroLer OOIT;

—paboueil mporpaMMoii BOCITUTaHMUS;

—KaJIeH/IapHbIM [JIAHOM BOCIIHMTATEIbHON PaOOTHI.

3.1 YueOHbIi m1aH

Vueonsii mman OOIl OGakamaBpuaTta BKJIIOYAET TMEpeUYeHb TUCHUTUIAH (MOMIYJEH),
MPAaKTUK, AaTTECTAMOHHBIX MCIBITAHUM NPOMEXKYTOUYHOM U TOCYJApCTBEHHOW HMTOrOBOU
aTTecTaluu OOyJaroIuXcs, APYTHUX BHUJIOB YUEOHOU NEATETLHOCTH C yKa3aHHEM HX oObheMa B
3a4eTHBIX E€UHMIIAX, T[IOCIENOBATEILHOCTH M paclpeAesieHuss Mo mepuojaM oOydeHUs;
BBIJIEISIETCSI 00BEM KOHTAKTHOM paboThl 00yJaromuXcs ¢ mpernoaaBaTesieM (1o BUAAM y4eOHBIX
3aHATUH) M CaMOCTOSTEIHLHOW pabOThl OOyYarOMIMXCS B aKaIEMHUYECKUX (aCTPOHOMHUYECKHUX)
yacax. Iy KaXJ0M NUCHUIUIMHBI (MOMIYISA) U MPAKTUKU yKasbiBaeTcsl (popma MpoMeKyTOUHOMN
aTTECTAIlUU OOYJArOIINXCS.

Y4eOHblii 11aH MPEACTaBICH B MPUIOKEHHH.

3.2 KasenaapHubplii yueOHbIi rpaduk

[locnenoBarenbHOCTh peaau3allMy MPOrpaMMbl OakajgaBpuara MO TOJaM M CeMecTpam
(Bkirouass TeopeTHueckoe OOydeHHe, IPAKTHKH, [POMEKYTOUYHbIE W TOCYAAPCTBCHHYIO
UTOTOBYIO aTTECTAIIMU, KAHUKYJIBI) IPUBOJUTCS B KaJleHAApHOM yueOHOM rpaduke.

Kanenmapusiii yueOHbIN rpaduk npeacTaBieH B IPUIOKEHUU.

3.3 PaGoune nporpaMMbl JUCHHUILIMH (MOAYJIei)
B OOIl O6akanaBpuata B MPHIOKEHHHU MPEICTaBICHb Bce paboune MporpamMmmbl
JTUCIUILIAH (MOTYNEeH).

3.4 PaGoumne nporpaMMsbl NPAKTHK

OOII GakanaBpuara npeaycMaTpuBaeT JOCTAaTOUYHbIN g GOpPMUPOBAHMS, 3aKPETICHHS
U pa3BUTHS MPAKTHUECKUX HABBIKOB U KOMITETEeHIUH 00beM mpakTHKU. [IpakTika npeacrapiser
co0oi BMJ y4eOHBIX 3aHATHI, HEMOCPEICTBEHHO OPUEHTHPOBAHHBIX Ha MpPO(eccHOHaIbHO-
IPAKTUYECKYI0 MOJAroTOoBKY oOyuatomuxcsa. [IpakTuka 3akperuisier 3HaHUS U YMEHMS,
npuobperaeMble  OO0y4alOUUMHCS B pe3ylbTaTe OCBOEHHUS  TEOPETUYECKUX  KYpCOB,
BbIpa0aThIBA€T MPAKTHUECKHE HABBIKM M CIIOCOOCTBYET KOMILJIEKCHOMY (OPMHPOBAHHUIO
YHUBEPCAJIbHBIX, 00LIENPO(PECCHOHANBHBIX, MPO(PECCHOHATBHBIX KOMIETCHIUN 00yJaromuxcs.
[IporpamMmbl PaKTHK MPUBEAEHBI B IPUIOKEHUH.

[Tpu peanuzanmuu OOII GakanaBpuara npeaycMaTpUBAIOTCS CIIEAYIOIINE BUIBI IPAKTHK:

—y4eOHas;



—IIPOU3BOACTBCHHA.

3.4.1 YyeOHas npaKTHKA

TuI npakTUKK: O3HAKOMUTEIIbHAS IIPAKTUKA.

3amauell TPaKTUKH SIBISETCS TMOJYyYEHHE CTYJIEHTaMHM OOIMX TMpeACTaBlICHU 00
OCHOBHBIX ammapaTax XUMHUYECKMX IPOU3BOACTB M METOJAaX XUMHMUYECKONH KHOEpHETUKH,
3HAKOMCTBO C OCHOBHBIMM BHJAMU JESATEIBHOCTH Y4YEOHbIX M HayuHbIX MOJApa3JeJIeHUN
YHHUBEPCHUTETA, a TAaKXKe MOJyYeHUE MEPBUYHBIX MPOPECCHOHATBHBIX YMEHUN W HaBBIKOB ITyTEM
CaMOCTOSITEJIBHOIO TBOPYECKOTO BBIIIOJIHEHHUS 3314, IOCTABICHHBIX IIPOrPAMMOMN ITPAKTHUKHU.

[Ipaxtuka ocymectisiercss B PXTY um. JI.W. Menneneesa na Kadenpe xkubepHeTruku
XMMMKO-TEXHOJIOTHYECKMX MPOLECCOB M JPYrMX Y4YEOHBIX M HAYUHBIX MOJAPA3JIEIICHUAX
yHHUBEpcUTeTa. PyKoBOICTBO MPakTHUKOM ocyliecTBiIseT npenoaasarens Kadenpsl knbepHeTUKU
XMUMHUKO-TEXHOJIOTHYECKUX IPOLIECCOB, TEXHUYECKYIO MOJEPKKY OCYIIECTBIISIIOT WHKEHEPHO-
TEXHUYECKUH NIEpCOHAI 110 yueOHOMY MpoIeCCy.

3.4.2 IIpousBoacTBeHHast NpPaKTHKAa: TEeXHOJIOTHYecKas (mpoexTHoO-
TEXHOJIOTHYECKas1) NMPAKTHKA

Tum nmpakTUKH: TEXHOJOTHYECKas (MPOCKTHO-TEXHOJIOTHYECKas) MPAKTHKA.

3amayaMy MPAKTHKHU SBISIIOTCS MPAKTUUYECKOE 3aKPETUICHUE M YIIIyOJIeHHE TTOJTy9eHHBIX
B YHHUBEPCHTETEC 3HAHWM IO DHEPro- W pecypcocOeperaromuM TMpoleccaM U armaparam
XUMHUYECKON TEXHOJIOTHUH, HEPTEXUMHH W OMOTEXHOJIOTHH, MPUOOpPETEHNE HABBHIKOB PabOTHI C
TEXHOJIOTUYECKUMH DPETJIAMEHTAMHM TPOM3BOJCTB M JPYrOM TEXHUYECKOM JOKYMEHTAalMEM,
MpHOOpeTeHne  MPAKTUYECKUX  YMEHUHW  KOMIIBIOTEPHOTO  MOJEIMPOBAHUS  XUMHKO-
TEXHOJIOTMYECKUX MPOLIECCOB C HCIOIB30BAHUEM YHHUBEPCAIBHOIO M CIEHHAIU3HPOBAHHOTO
MIPOrpaMMHOTO OOecreueHus, 03HAaKOMJIEHUE U U3Y4YE€HHE MPUMEHSIEMBIX Ha MPEANPUATUSAX U B
OpraHu3alusaX IporpaMMHOIO, annapaTHOro ¥ WH(OPMAIIMOHHOTO O0eCIeueHuUs YIPaBIISIOIUX
CUCTEM pa3jMYHOTO0 YPOBHS M HAa3HAUEHHUs, a TaKXkKe IOJy4YE€HHE OIbITa MPodeccrOHAIbHOMN
JesITeNIbHOCTH, MpUoOpeTeHre o0ydaeMbIM OIbITa B MCCIEIOBAHUU aKTYaJIbHOM MPHUKIATHON
npoosembl. Ilpaktuka ocymectBiusiercs B PXTY  wum. JLU. MenaeneeBa u (wim) Ha
NPEANPUATHAX, C KOTOPBIMU 3aKIFOYEHBI JOTOBOPBI O MPAKTUYECKOM MOArOTOBKE.

[IpakTuka NpoBOAMUTCS B OJHOM W3 MOJAPA3JEICHUN HA3BAHHBIX MPEINPUATHNA WU
OpraHu3alyii, B 4MCIO KOTOPBIX MOTYT BXOIHTb: OTAEIbl MH(MOPMALMOHHBIX TEXHOJIOTHHA U
nHpopmaruzanuu; asromatuszanuu; otaeiasl ACYII m ACY TII, uHXEHEpHbIE IIEHTPHI
MH(OPMALIMOHHBIX TEXHOJIOTUH; BBIYUCIUTEIbHBIE U HAYYHO-UCCIIEOBATENLCKUE LEHTPhl U
naboparopuu u Jap.

3.4.3 IIpou3Bo/icTBeHHAsI IPAKTHKA: HAYYHO-HCCJIeJ0BATEIbCKAsA padoTa

Tun npakTUKK: HaydHO-HCCIeoBaTeIbcKas padora.

3ajaueil Hay4yHO-MCCIEIOBAaTEIbCKONM paboOThl  ABISETCS M3y4eHHE KOHKPETHOTO
MIPOM3BOJICTBEHHOTO TMpollecca MO pe3ylbTaTaM BbIOpaHHOrO OOBEKTa M Hay4yHoO-
UCCIIEIOBATENIbCKOW WIJIM TEXHOJIOTMUECKON NEATENbHOCTH; HM3YyYEHHE CHCTEMBl YIPaBICHUS
KaueCTBOM  IPOJAYKIMH, aBTOMAaTU3UPOBAHHOM  CUCTEMBI  KOHTpPOJII W  YIPAaBJIEHUSA
TE€XHOJIOTUYECKMMH IPOLIECCaMU M IMPOU3BOJCTBOM, TEXHUKO-IKOHOMHMUECKUX IOKAa3aTenei,
MEpONpPUATHI TO TEeXHHKE O€30MacCHOCTH U OXpaHe OKpYKalollel cpeabl; NpuoOpeTeHHe
HEOOXOJMMBIX TPAKTHUYECKHMX HABBIKOB JUIS BBINIOJHEHHS BBIMYCKHON KBalIU(UKAIMOHHON
pabotbsl. HayuHo-uccnenoBarenbckast padora ocymectsisiercs B PXTY um. [I.11. Menneneesa
Ha Kadenpe kHOEpHETHKM XUMHKO-TEXHOJIOTUUYECKUX IMPOLECCOB W/WIM B OJHOM U3
MOAPA3JECIICHUN NPEINpUITHS, OPraHu3aluii, ¢ KOTOPbIMH 3aKJIIOYEHBl COOTBETCTBYIOLINE



JOTOBOPHl O TIPAKTUYECKOH TOATrOTOBKE, B YHUCIO KOTOPBIX MOTYT BXOIMTBH: OT/AEIBI
MH(GOPMAIMOHHBIX TEXHOJIOTUN U MH(popMaTu3ammu; apromaruzanuu; otaeiasl ACYII u ACY
TII; uHXeHepHble NEHTPbl HH(DOPMAIIMOHHBIX TEXHOJIOTUH; BBIYUCIUTENbHBIE M HAyYHO-
UCCIIEJ0BATENBCKHE LIEHTPBI U Ta0OpaTOpUH U JIp.

3.4.4 TIpon3BoacTBEHHAS] NPAKTHKA: MPEeUIUIJIOMHAs] MPAKTHKA

Tun npakTUKK: TPEIIUIUIOMHAS IPAKTUKA.

3ajayeil MpakTUKU SIBISIETCS COOP MCXOAHBIX JIAHHBIX M IOJrOTOBKAa K BBIIOJIHEHUIO
BBIMYCKHOW ~ KBaITM(HUKAIIMOHHON paboThl, T.. TOAPOOHOE 3HAKOMCTBO C OOBEKTOM
MIPaKTUYECKUX UCCIIEI0BAHUN, €T0 OCOOCHHOCTSIMH, Y3KUMU MECTAMU U HEJIOCTaTKaMU PabOThI;
M3YYCHHE METOJIWK HCCIICIOBaHUS, cOOp HEoOXoauMol umH(popmammu, KoTopas 3aTeM OyneT
HCII0JIb30BaHA MU PEIICHNN NMPAKTUYECKON 3a/1a4ydl B BBIMYCKHOM KBalM(UKaIIMOHHOW padoTe.
[Ipaktuka ocymectBisercas B PXTY wum. JI.U. MenneneeBa u (wiM) Ha NPEANPUATHAX, C
KOTOPBIMH 3aKJIFOUEHBI IOTOBOPBI O IPAKTUUECKOM MOATOTOBKE.

[IpakThka HPOBOAUTCS B OJHOM W3 MOJPA3/EICHUNM Ha3BaHHBIX MPEANPUATUN HIN
OpraHu3aiyii, B 4MCIO0 KOTOPBIX MOTYT BXOAMTbH: OTAEIbl MH(GOPMAIMOHHBIX TEXHOJOTHH U
nnpopmaruzamnuu; aBromatuzanuu; otaensl ACYII u ACY TII, uHXEHEepHbIE IEHTPHI
MH(OPMALIMOHHBIX TEXHOJIOTHH; BBIUMCIUTENbHBIE M HAyYHO-HCCIEIO0BATENbCKUE LEHTPH U
abopaToOpHu U JIp.

Boi6op MecT mpoxoxkaeHus MpakTUK ISl JIMI C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH
3I0pOBbSI MPOU3BOJAUTCA C YYETOM COCTOSIHMSI 3/JOPOBBsI OOydaromuxcss U TpeOOBaHUSAMU IO
JOCTYITHOCTH.

3.5 Illporpamma rocyaapcrBeHHoii uTorosoi arrecranuu (I'MA)

[Iporpamma rocyaapcTBEHHOW MTOTOBOW aTTECTalUM sABJSIETCsS NpuioxeHueM k OOII
OakanaBpuara.

B rocynapcTBeHHYI0 HUTOTOBYIO aTTECTALIMIO BXOJAT BBIIOJIHEHUE, MOATOTOBKA K
MPOLIEYPE 3aIIUTHI U 3allMTa BHIMTYCKHONW KBAIU(PUKAIIMOHHOU pabOTHI.

3.6 ®onj onenovynbix cpeacts (POC)

®OC coznmaercs B cootrBeTcTBUU C TpeOoBanusimu DPI'OC BO s arrecramum
0Oy4JaroImMxcsi Ha COOTBETCTBHE WX YYEOHBIX JOCTHIKEHHUH IIOATAIIHBIM TPEOOBAHHUSIM
cootBercTByromen OOIl OakamaBpwara ajisi NMPOBEACHUS TEKYIIETO OICHHWBAHHS, a TaKKe
MPOMEXYTOUYHOU aTTecTaruu oOydaronuxcs. @OC sABIgeTCS COCTAaBHOW 4acThi0 HOPMATHBHO-
METOJIMYCCKOTO OOEeCIeYeHUsI CUCTEMbI OIIEHKH KadecTBa ocBoeHus oOydaromumucs OOII,
BxoauT B coctaB OOII GakanaBpuara.

DOC — KOMIUIEKT METOJIUYECKUX MaTepUajIoB, HOPMHUPYIOMIUX MPOLEAYpPHl OLIEHUBAHUS
pe3ynbTaToB  OOy4YeHHs, T.€. yCTAHOBJEHHMS COOTBETCTBUS  YUYEOHBIX  JIOCTHIKEHUU
3alJIaHUPOBAaHHBIM pe3ynbTrataM oOydenuss u TpeboBaHusiM OOIIl OakanaBpuara, pabodmx
MPOrpaMM JUCIHIUIAH (MOAYNEH) U MPAKTHK.

dOC chopMupoBaH Ha OCHOBE KITFOUEBBIX TPUHIIUIIOB OI[CHUBAHHUS:

— BaJUTHOCTU: OOBEKTHl OICHKH JOJDKHBI COOTBETCTBOBATH IIOCTABJICHHBIM IIEJISIM
oOyueHus;

— HAJESKHOCTH: HCIOJb30BaHHE €IUHOOOpPA3HBIX CTAaHAAPTOB M KPUTEPHUEB IS
OLICHUBAHUS JOCTIKCHUIT;

— OOBEKTUBHOCTH: pa3Hble oOyyarompecs IODKHBI HMMETh pPaBHBIE BO3MOXKHOCTHU
NOOHUThCA ycnexa.

®OC no gucuurinHam, npaktukam, ['MA npuBeeHbl B IPUITOKEHHUH.

WNuBanuaaMm v nuiiaM ¢ OrpaHUYCHHBIMU BO3MOKHOCTSIMH 370POBbsI (110 UX 3asIBICHUIO)
MIPeIOCTaBIISIETCS BO3MOKHOCTh 00yuenus mo OOII 6akanaBpuara, yYuTHIBarOIIEeH 0COOEHHOCTH
WX TICUXO(U3MUECKOTO Pa3BUTHI, WHAMBUAYATbHBIX BO3MOXKHOCTEH M, MpPH HEOOXOIUMOCTH,
obecrneunBaromIeil KOPPEKIHIO HAPYIIEHUH pa3BUTHS U COLIUATBLHYIO aJanTaIluio.
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3.7. PaGouyasi nporpaMMa BOCIIUTAHUS

Pabouas mporpamma BOCIUTaHUsSA, pa3pabOTaHHAs M YTBEP)KICHHAs 00pa3oBaTENbHOU
OpraHu3aieif, OmnpeAensieT KOMIJIGKC OCHOBHBIX XapaKTEPUCTHK OCYIIECTBIIEMOH B
o0pa3oBaTeIbHOW OpraHU3allMyd BOCIUTATENBbHONH pabOThl MO COOTBETCTBYIOIIEH OCHOBHOM
00pa30BaTENLHON MPOTrpaMMe:

— 1IeJTb, 33/1a4H, OCHOBHBIE HAIIPABICHHUS U TEMbI BOCIIUTATEIILHON PabOTHI;

— BO3MOXKHBIE (OPMBI, CPEICTBA W METOJbl BOCIHTAHHs, BKJIOYas HCIIOJIb30BaHUE
BOCIMTATEIFHOTO NOTEHIMATA JUCIUIUINH (MOJTyJIeH);

— TOJXOJbl K WHAMBHIYAIN3AlUN COACPKAaHUS BOCHHUTAHUS C Y4ETOM OCOOCHHOCTEH
oOyJaronuxcs;

— mokazarenu 3()(HEeKTUBHOCTH BOCIHUTATENFHONH pabOThI, B TOM YHUCIE IUIAHUPYEMBIC
JMYHOCTHBIC PE3YJIbTAThl BOCITUTAHUS, © MHBIE KOMIIOHEHTHI.

3.8. Kajien1apHbIii JIaH BOCIIUTATEIbHOI padoThI

Kanenmapuelii mnaH BOCHMTATENbHOM paboOThl, pa3paOOTaHHBIA U YTBEPXKJIEHHBIN
o0pa3oBaTeNIbHOM OpraHu3aluel, coJep>KUT KOHKPETHBIN MepedyeHb COOBITUM U MEpONpPUSATUI
BOCITUTATENIbHOM HAINPaBJIEHHOCTH, KOTOPBIE OPraHU3YIOTCS MU IMPOBOJATCS 00pa3oBaTelbHON
opraHuMszanueil u (UiauM) B KOTOPBIX OOpazoBaTelbHas OpraHM3alus MPUHUMAET ydacTue, B
COOTBETCTBUU C OCHOBHBIMM HAIpPaBJICHUSIMH U TEMaMH BOCIUTATEIbHON pabOThI, BBIOPAHHBIMU
¢dbopmamMu, CpeICTBAMHU M METO/IaMU BOCIIMTAHHUS B y4eOHOM TOJy WM MEpHOJe 00yUeHHs.

4 PE3YJIBTATBI OCBOEHUS TPOI'PAMMbI BAKAJIABPUATA

COBOKYITHBIN OKHMJIaeMbIH pe3ynbTaT oOpa3zoBaHus 1O 3aBepiieHuu ocBoeHus OOII
OakanaBpuaTa oOIpeAenseTcss NpUuoOpeTaeMbIMU BBIMYCKHUKOM KOMIIETEHIMSIMHU, T.€. €ro
CIOCOOHOCTSIMU MPUMEHATh 3HAHUS, YMEHUS, HaBBIKM M JIMYHBIE KaueCTBa B COOTBETCTBUU C
3aJla4yaMy MPoQPeCcCUOHANBHOMN e TeIbHOCTH.

B pesymbrare ocBoenuss OOIl OakanaBpuaTta Yy BBINYCKHHKA JIOJDKHBI — OBITh
chopMupoBaHbl ~ yHUBEpcaldbHBIE,  oOmenpodeccnoHalbHbIe W TpodeccuoHaTbHbIE
KOMITETEHITHH.

Breimyckuuk, ocBouBimii OOI, nomkeH 00maaarh CleayrOIIMMHA KOMITETSHIIHSIMH.

4.1 yHI/IBepcaJIbeIe KOMIIETCHIUHA BBINMYCKHUKOB U HHAHKATOPbI UX TOCTHKCHUSHA

HaumenoBanue
Ko n HaumMeHoBaHHE UHIUKATOPa
kareropuu (rpynnsl) | Kon u HaumenoBanune YK
VK noctmkenust YK

VK-1.1 — 3HaeT MeTOIbI IIOKUCKA,
KPUTUYECKOTO aHAJIN3a M CHHTE3a
uH(pOpPMAIHHY, TPUMEHEHUS CUCTEMHOTO
H0JIX0/1a, OCHOBAaHHOTO Ha HAYYHOM
MHUPOBO33PEHUH IIPH PELICHUN

3aja4 NpoecCuOHATbHOM JIEATETbHOCTH.
VK-1.2 — YMeeT aHanu3upoBath 3aaauy,
BbIJIeIsAs €€ 0a30BbIE€ COCTABIISIOLINE.
VYK-1.3 — YMeeT HaX0AUTh U KPUTHUECKU
aHaJM3UPOBaTh UH(OPMAIIHIO,
HE00XO0IUMYIO ISl PeIIeHUs
MOCTaBJICHHOW 3a7a4H.

VK-1.4 — YMeeT onpeaessTh U OLIEHUBATb
BapHUaHThl BO3MOXHBIX PELICHUN 3a1a4H.
VK-1.5 — Binaneer HaBbIKaMu

VK-1 — Cocoben
OCYIIECTBIISATH TIOUCK,
KPUTUYCCKUN aHAITU3 U
CHHTE3 HH(POPMAIIHH,
PUMEHSTh CUCTEMHBIN
TIOJIXOJT JUTSl PEIICHUS
[TOCTaBJIEHHBIX 33724

CucreMHoOe 1
KPUTHYECKOE
MBIIIUIEHUE
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HanmenoBanue
KaTeropuu (rpyribl)
YK

Kon 1 naumenosanue YK

KOI[ n HAMMCHOBAHHC I/IH[[I/IKaTopa
noctmxkednst YK

pPacCMOTpPCHUA BO3SMOXKXHBIX BAPUAHTOB
pelIcHuA 3aaa4u, OUCHUBAHUA UX
JOCTOMHCTBA U HCJOCTATKU.

Pazpabotka u
peanu3ays MpoeKToB

YK-2 — Criocoben
OTIPEeNIeTISATh KPYT 3a/1a4 B
paMKax mOCTaBJICHHON
1IeTTH ¥ BEIOMPATH
ONTUMAJIBHBIE CITOCOOBI
WX pElICHUs, UCXOs U3
JIEUCTBYIOIIMX MTPABOBBIX
HOPM, UMEIOITNXCS
pPECYpPCOB U OrpaHUYEHUI

VYK-2.1 — 3naer npaBuia U yCIOBHOCTH
IIPH BBITIOJIHEHUU KOHCTPYKTOPCKOM
JIOKYMEHTAITUH TIPOESKTA.

YK-2.2 — 3HaeT OCHOBBI pacyeTa Ha
MIPOYHOCTH, )KECTKOCTh M YCTOHYHBOCTh
AJIIEMEHTOB 000PYAOBaHUS XUMUYECKOM
MTPOMBINIIICHHOCTH.

VYK-2.3 — 3HaeT TeXHOJIOTHIECKHE
pacdeTsl anmapaToB XUMUIECKON
MIPOMBINIJICHHOCTH.

VYK-2.4 — YMeeT onpesessiTh 0KUJaeMble
pe3yabTaThl TPOCKTHPOBAHUS YJICMCHTOB
000pyTOBaHMS] XUMHYECKOU
MTPOMBINIJICHHOCTH.

YK-2.5 — YMeer onpeensaTh criocod
peIIeHNs KOHKPETHOW 3aJ1aud MPOeKTa,
BBIOMPAsi ONTUMAJIBHBIN CITOCOO M UCXOIS
U3 JEHCTBYIOUIUX MMPaBUI U TPAHUYHBIX
YCJIOBUM MPH BHITIOJIHEHUU TPOEKTHOM
JOKYMEHTAIlMU ¥ UMEIOILIHUXCSI PECYPCOB U
OTpAHUYECHU.

VK-2.6 — YMeer pemiath KOHKPETHBIC
3aJa4d MPOeKTa TpeOdyeMoro KauecTBa 1
3a yCTaHOBJICHHOE BpeMsl.

YK-2.7 — YMmeeT nyOau4HO MPEACTaBIATh
pe3yabTaThl PEIICHUs KOHKPETHOMN 3a1auu
MPOEKTA.

VK-2.8 — Bnaneer cnocobamu u
npreMaMH U300paxKeHHs 3JIEMEHTOB
XHUMHYECKOTO 000pyI0BaHUS B OJTHOM U3
rpauuecKux CUCTEM.

VYK-2.9 — Biiageer MmeTtongaMu MEXaHUKA
MPUMEHHUTETHFHO K pacueTaM ammapaToB
XUMHYECKON MTPOMBIIITICHHOCTH.

VYK-2.10 — Biiageer HaBBIKAMU
MPOEKTUPOBAHMS MPOCTEUIITUX aNlapaToB
XUMHYECKON TPOMBIIIIIEHHOCTH.

Komangnas paborta u
JTUJEPCTBO

VK-3 — Ciocoben
OCYIIECTBIISTh
COIMAIBHOE
B3aMMOJIENCTBHE U
pean30BBIBATH CBOIO
POJIb B KOMaH 1e

VK-3.1 — 3HaeT U moHUMAaeT 0COOEHHOCTH
MOBE/ICHUS PaOOTHUKOB MPEANPUITHI
XUMHYECKON TTPOMBIIITICHHOCTH.

VK-3.2 — 3HaeT OCHOBHBIE THUIIBI
COIIMAJILHBIX B3aUMOJICHCTBUMN U
COIMAITbHO-TICUXOJIOTUYECKHE KPUTEPHUH
3¢} HEKTUBHOCTH YIIPaBIECHUS
KOJUIEKTHBOM.

VK-3.3 — YMeeT B3aUMOIENCTBOBATE C
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HanmenoBanue
KaTeropuu (rpyribl)
YK

Kon 1 naumenosanue YK

KOI[ n HAMMCHOBAHHC I/IH[[I/IKaTopa
noctmxkednst YK

JPYTUMH 4ICHAMHU KOMaH/IbI, B TOM YHCJIC
y4acTBOBATh B OOMEHE HHpOPMAIIHEH,
3HAHUSMM U OIIBITOM.

VK-3.4 — YMeer UCIIONB30BaTh
COBPEMEHHBIE COIUAIBHO-
IICUXOJIOTMYECKHE TEXHOIOTUU
yIPaBJICHUS KOJUICKTUBOM.

VK-3.6 — Brrageer cnocodamu MOTHUBAIUU
YJICHOB KOJUICKTHBA K THYHOCTHOMY U
npodeccnoHaIbHOMY Pa3BUTHIO.

KommyHnukanust

YK-4 — Criocoben
OCYILIECTBIISITh JAEOBYIO
KOMMYHHUKAIIUIO B
YCTHOW M MUCbMEHHOM
dhopmax Ha
rOCy/IapCTBEHHOM SI3bIKE
Poccuiickoit ®eaeparuu
Y UHOCTPAHHOM(BIX)
si3bIKe(ax)

VYK-4.1 — 3naeT 0CHOBHBIE CITOCOOBI
COYETAEMOCTH JICKCUYCCKUX CTUHUI]
OCHOBHBIE CIIOBOOOpa30BaTEIIbHBIE
MOJIEITH, PYCCKHE SKBHBAJIICHTHI OCHOBHBIX
CJIOB U BbIpaXeHHH MpodeccnoHaIbHOM
peun.

VYK-4.2 — 3naeT OCHOBHBIE IPHEMBI U
MeTO bl pedepupoBaHUs U
AHHOTHPOBAHMS TUTEPATYPHI 10
CICIIUATEHOCTH, TIPHEMBI pa0OTHI C
OPUTMHAJILHOMN JIUTEPATypOH MO
CHEINAIbHOCTH.

VK-4.3 — 3HaeT nacCCUBHYIO U aKTUBHYIO
JIEKCUKY, B TOM YHCIIE, O0IIEHAYIHYIO U
CHEIHAIbHYI0 TEPMUHOJIOTHIO,
HEOOXOUMYIO ISl PEIICHUS
CTaHJAPTHBIX KOMMYHHKATHUBHBIX 3a/1a4.
YK-4.4 — YMmeeT ucrnoJib30BaTh
MH(OPMALMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTUH NP TIOUCKE HE0OX0TUMOM
uH(pOpPMaLIMU B TIPOIECCE PEIICHUS
CTaHJAPTHBIX KOMMYHHKATHUBHBIX 3a7a4
Ha TOCYJApCTBEHHOM M MHOCTPAaHHOM
A3BIKAX.

VK-4.5 — Ymeer paboTath ¢
OpUTHHAIIBHOM TUTEPaTypOi 1Mo
CIEIHAILHOCTH CO CIIOBApEM.

VK-4.6 — Birageer BeneHueM IeI0BOKR
MEPENUCKU Ha MHOCTPAHHOM SI3bIKE,
pedeBoi AeATeIbHOCTHIO IPUMEHUTETHHO
K cdepe ObITOBOM U MpodeccHoHaIbHOM
KOMMYHHKAIIHH.

VYK-4.7 — Bnaneet BeieHUEM J1€JI0BOM
MEPENUCKH C Y4ETOM 0COOEHHOCTEH
CTHJIUCTUKH O(UITUAIBHBIX U
HEO(PHUINATLHBIX TTHCEM,
COIMOKYIIBTYPHBIX pa3inuuuii B (hopmare
KOPPECMOH/ICHIIUU Ha TOCYIapCTBEHHOM U
WHOCTPAHHOM SI3BIKaX.
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HanmenoBanue
KaTeropuu (rpyribl)
YK

Kon 1 naumenosanue YK

KOI[ n HAMMCHOBAHHC I/IH[[I/IKaTopa
noctmxkednst YK

VYK-4.8 — Brnageet HaBbIKaMU pe4eBOi
NEeSITeIbHOCTH MTPUMEHUTEIBHO K cdepe
OBITOBOI 1 IPOecCHOHATBHOM
KOMMYHHKAIIMH, OCHOBAMH ITYOJIMYHOM
peun.

VYK-4.9 — Biiageer 0CHOBHO# MHOSI3BIYHOM
TEPMUHOJIOTHEW CHEUAIbHOCTH,
OCHOBaMH pedeprpoBaHus U
AHHOTHPOBAHUS JIUTEPATYPHI TIO
CTHEIHATBHOCTH.

MexKyIbTypHOE
B3aUMOJEICTBUE

YK-5 — Cnocoben
BOCIIPHHHUMATh
MEXKYJIBTYPHOE
pazHooOpa3ue ooIecTBa
B COIIMAJIBHO-
UCTOPHUYECKOM,
ATHYECKOM U
¢dbunocodcrom
KOHTEKCTaX

VK-5.1 — 3naeT ocHOBHBIE
3aKOHOMEPHOCTH UCTOPUYECKOTO
npoIiecca M dTarbl HCTOPUIECKOTO
pazsutus Poccun.

VYK-5.2 — 3Haer 3THO-KyJIbTypHBIE U
COIMATBHO-TIOJIATHYECKHUE TTPOIECCHI
CTAaHOBJICHUSI POCCUMCKOMN
TOCYJapCTBEHHOCTH.

VYK-5.3 — 3naer mecto u poib Poccnn B
WCTOPHH YeJI0BEYECTBA i B COBPEMEHHOM
MHUpe.

VK-5.4 — 3HaeT OCHOBHBIC pa3ieibl U
HarpaBieHus prtocoduu, a TaKxKe
METOJIbI U TIPHUEMBI (PHITOCOPCKOTO
aHajm3a nmpoosem.

VYK-5.5 — 3HaeT 0 HpaBCTBEHHBIX
LEHHOCTAX U MPEACTABICHUAX O
COBEPUICHHOM YeJIOBEKE, IPUCYIIUX
Pa3IMYHBIM KYJIbTYpaM.

YK-5.6 — YMmeeT ocMbIcTUBaTh
COIMAJIHO-TIOJIUTUYECKUE MPOIIECCHI,
coObITHs U sBNeHus B Poccuu u MupoBOM
coo0I1ecTBe B UX JUHAMHUKE U
B3alMOCBSI3H, PYKOBOJICTBYSICh
MPUHIIMIIAMU HAyYHOW 0OBEKTUBHOCTH U
UCTOpHU3MA.

VK-5.7 — Ymeer popmupoBaTh 1
apryMEHTUPOBAHHO OTCTAaUBATh
COOCTBEHHYIO MO3UIHUIO 110 PAa3IMYHBIM
npobiemMaM UCTOPUH.

YK-5.8 — YMeer noHumMars u
aHaAJIM3UPOBATh MUPOBO33PEHUYECKHE,
COIMANIbHBIE U UHAUBHUIyalbHbIE
npo6eMbl COBPEMEHHON >KU3HH.

YK-5.9 — YMeeT rpaMoTHO BeCTH
JICKYCCHIO, apT'yMEHTHPOBAHHO
OTCTauBaTh CBOIO MO3UIIHIO 110 3HAYUMBIM
¢dunocopckum npobiemMamM COBpeMEHHON
JKU3HH, ONUPAsICh HA HapabOTaHHBIN B
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HanmenoBanue
KaTeropuu (rpyribl)
YK

Kon 1 naumenosanue YK

KOI[ n HAMMCHOBAHHC I/IH[[I/IKaTopa
noctmxkednst YK

ucropur puIocopun MaTepuall.

YK-5.10 — YMmeeT KOHCTPYKTHBHO
B3aUMO/ICHCTBOBATH C JIIOABMH C YIETOM
aHaAJIN3a UX COIUOKYIbTYPHBIX
0COOEHHOCTEH B 1IEJISAX YCIELUIHOTO
BBITIOJTHEHUS TIPOECCHOHAITBHBIX 3a/1a4.
VYK-5.11 — Bnageet npeacraBieHusIMu 00
HUCTOPHUH KaK HayKe, OCHOBAMHU
HUCTOPUIECKOTO MBIIIJICHHUS.

VYK-5.12 — Bnazgeer npeacTaBieHUsIME 00
OCHOBHBIX dTarax B UCTOPUH
YEJIOBEYECTBA M KX XPOHOJIOTHH.
VK-5.13 — Brageer HaBBIKAMH aHAIN3a
UCTOPUICCKUX UCTOUYHUKOB.

VK-5.14 — Bnaneet HaBBIKaMU
bunocockoit KyIbTypsl TSl BRIPAOOTKH
CHUCTEMHOTI'O [IEJIOCTHOTO B3IJIsi[a Ha
NEUCTBUTEILHOCTD.

CamoopraHu3anus u
camopa3BUTHE (B TOM
qucie
3JI0POBBECOCPEIKEHNUE)

VK-6 — Criocoben
YIPaBJISATH CBOMM
BpPEMEHEM, BBICTPaNBaTh
U Pea30BbIBATh
TPACKTOPHIO
CaMOPAa3BHUTHsI Ha OCHOBE
IPHUHIIMIIOB 00pa30BaHM
B TEUYEHHE BCEH KU3HU

VK-6.1 — 3HaeT conuaibpHo-
TICUXOJIOTHYECKAE TEXHOJIOTHH PA3BUTHS
¥ CaMOpPa3BHTHA.

VK-6.2 — 3HaeT CBOM JIMYHOCTHEIE,
CUTYaTUBHBIC, BPEMEHHBIC U IPyrUe
pPECYPCHI ¥ UX TIPEJICITBI.

VYK-6.3 — YMeer nimaHupoBaTh U peniaTh
3amayd COOCTBEHHOTO

PO eCcCHOHAIEHOTO M IUYHOCTHOTO
pa3BUTHSL.

YK-6.4 — YMeeT KpUTHYECKU OIICHUBATH
3¢ (HEeKTUBHOCTD UCIIOJIL30BaHUS BPEMCHH
U IPYTUX PECYPCOB MPH PEIICHUN
ITOCTaBJIECHHBIX 3a/1a4.

VK-6.5 — Bianeer npuemamu aHaauza
COOCTBEHHBIX JICHCTBHI MTPH YIPABICHUN
KOJUIEKTHBOM U TIPU CaMOOPraHU3aIliH.
VYK-6.6 — Biraneer npenocTaBieHHBIMU
BO3MOYKHOCTSIMH JIJIS1 IPHOOPETEHUS
HOBBIX 3HAHUI M HaBBIKOB.

VK-7 — Criocoben
TIOJIICP’KUBATH JIOJIKHBIH
yYpOBEHb (HU3UYECKOM
IIOJATOTOBJIEHHOCTH ISt
oOecreueHust
MOJIHOIIEHHO M
COIMAJILHOMN U
npodeccruoHanbHO M
JIeATEIIbHOCTH

VYK-7.1 — 3Haer poJib ¥ 3HaYCHHE
(bu3nUecKoil KyIbTyphl B AKH3HH YellOBEKa
U 00111ecTBa; BUJbI (PU3UUYECKUX
yIpaKHEHHH; HayYHO-TIPaKTHYECKHe
OCHOBBI (PU3NYECKOM

KYJBTYpPBI U 3J0pOBOr0 00pa3a *KHU3HHU.
VYK-7.2 — YMeeT noiepKUBaTh JOJKHBIN
YpOBEHb (PHU3NYECKOM MOATOTOBIEHHOCTH
Juisl o0ecrieyeHns: MOJTHOLEHHOM
COLIMABHOM U TIpodecCHOHATBHON
JIeSITeIbHOCTH.
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HanmenoBanue
KaTeropuu (rpyribl)
YK

Kon 1 naumenosanue YK

KOI[ n HAMMCHOBAHHC I/IH[[I/IKaTopa
noctmxkednst YK

YK-7.3 — YMeeT ucronp30BaTh OCHOBBI
(bu3HYEeCKO KyIbTYpPBI JUIsl 0COZHAHHOTO
BEIOOPA 3/I0pOBbECOCpEraroIfX
TEXHOJIOTUH C YY€TOM BHEIIHUX U
BHYTPEHHMX YCIIOBUI

peaym3anyu mpoPeccHOHATBHON
NeSITeTbHOCTH.

VK-7.4 — Brnageer cpenctBaMu u
METOJaMH YKPETIJICHUS 37J0POBBA,
(U3UYIECKOTO CAMOCOBEPIIICHCTBOBAHUS;
JIOJDKHBIM YPOBHEM (PU3UUYECKON
MOJTOTOBJICHHOCTH JIJIsI

oOecriedeHus IIOJTHOLIEHHON COIIMaIbHON
1 TPO(PECCHOHATILHON JeSATEIHHOCTH.

bezonacHocTh
JKU3HENEATEIbHOCTH

VK-8 — Criocoben
cO3/1aBaTh U
MOJJICP>)KUBATH B
ITOBCEAHEBHOM KM3HU U B
poeCCHOHATBHOU
JIeITEIILHOCTH
0e30macHbIC YCIOBUS
JKU3HEACATSIbHOCTH s
COXpaHEHUS MPUPOTHON
cpenbl, o0ecredeHus
YCTOMYMBOTO pa3BUTHUSA
00II[eCTBa, B TOM YHCIIE
IIpU YIpo3e U
BO3HUKHOBEHHUH
YpE3BbIYANHBIX CUTYaLIMI
Y BOCHHBIX KOH()IMKTOB

VYK-8.1 — 3naeT oCHOBHBIE TEXHOC(HEPHBIC
ONACHOCTH, UX CBOMCTBA B
XapaKTePUCTHKH.

VYK-8.2 — 3naer xapaktep BO3IeHCTBHS
BPE/IHBIX U OIMACHBIX ()aKTOPOB Ha
YeJI0BeKa W IPUPOJTHYIO CPEIY, METOIBI
3alTUTHI OT HUX MMPUMEHHUTEIHHO K cepe
CBOCH PO ECCHOHAIBHON eI TEIHHOCTH.
VK-8.3 — YMmeer oOecnieynBaTh
Oe301acHbIe 1/ KOMGOPTHBIE YCITOBUS
Tpy/Ja Ha pabovyeM MecTe, B TOM YHCIIE C
MTOMOIIBIO CPEJICTB 3aIUTHI.

YK-8.4 — YMeeT BBISBIATh U yCTPAHATH
POOJIeMBI, CBSI3aHHBIC C HAPYIICHUSIMU
TEXHHUKH 0€301TaCHOCTH Ha paboyeM MecTe
PUMEHHUTEIBHO K chepe cBoei
podecCHOHATbHOM IS TEIIBHOCTH.
YK-8.5 — YMeer ocymiecTBIsATh ACHCTBUS
10 MPEAOTBPAILICHUIO YPE3BhIYANHBIX
CUTYyaLUil.

VK-8.6 — Birageer 3aKk0HOIaTEILHEIMA U
HOPMAaTHBHO-IPABOBBIMH aKTaMH B
o0Jsiact 6€301aCHOCTH M OXPAHbI
OKpYIKArOIeH CpeJibl.

VK-8.7 — Bnageer cnocobamMu u
TEXHOJIOTUSIMU 3aIIUTHI B UpEe3BbIYaHBIX
CUTYaIUsX U B YCIOBUSAX BOCHHOTO
BpPEMEHH.

VK-8.8 — Biageer noHATHIHO-
TEPMHUHOJIOTHYECKUM aIllapaToM B
o0macTu 0€30IMacHOCTH.

VK-8.9 — Bianeer HaBbIKaMU
parroHaIu3auu MpopecCUOHATBHON
JIEATEIIBHOCTH C LIeJIbI0 00eCTICUeHUS
0€30MacCHOCTH U 3allIUTHl OKPYKAIOMIEH

16




HanmenoBanue
KaTeropuu (rpyribl)

Kon 1 naumenosanue YK

KOI[ n HAMMCHOBAHHC I/IH[[I/IKaTopa
noctmxkednst YK

YK
Cpepl.
VYK-9.1 — 3naer u moHUMAaeT 0COOCHHOCTH
MOBEJICHUS YWICHOB KOJUICKTHBA C
OTPaHUYCHUSMH TI0 3/I0POBBIO.
YK-9 — Cnocoben ' poB?
VYK-9.2 — YMeer B3aMOICHCTBOBATH C
UCTIOJIb30BaTh 0a30BBIC
YJIEHAMH KOJIJICKTHBA C OTPAaHUYCHUSIMH
Nuxmro3uBHas NePEKTOIOTHISCKUE
. 10 3JI0POBBIO.
KOMIIETEHTHOCTb 3HaHUS B COIMAIBHON U .
. npoeCCHOHATLHON IeATEIHOCTH.
npohecCuoHaIbHOU
cbepax YK-9.3 — Biageer npuemamu aHanmsa
p COOCTBEHHBIX AEHCTBU MTPH OOILIEHUH C
YJIEHAMH KOJIJICKTHBA C OTPaHUICHHUSIMH
110 3JI0POBBIO.
VYK-10.1 — 3HaeT 0CHOBBI SKOHOMHUYECKOM
KYJIbTYpbI, B TOM 4HcIIe (UHAHCOBOM
I'PaMOTHOCTH.
VYK-10 — Cnocoben VYK-10.2 — YMeer UCroIb30BaTh 3HAHUS
DKOHOMHUYECKast MPUHUMATD OCHOB 3KOHOMUKH TIPH TIPUHATAN
KyJIBTYypa, B TOM YHCJI€ | 000CHOBaHHBIC 000CHOBAHHBIX PEIICHUH B Pa3IMIHBIX
(uHaHCOBas SKOHOMMYECKHE PelIeHus | 00IacTAX e TEIbHOCTH.
IrPaMOTHOCTh B Pa3IMYHBIX 00JaCTIX npodeccnoHanbHOM e TENbHOCTH.

KHN3HCACATCIIBHOCTH

VYK-10.3 — Bnageet HaBbIKaMu BEIOOpa
9KOHOMHYECKHA 000CHOBAHHBIX PEIICHUH B
Pa3IMYHBIX 00JIACTAX
KU3HEIEATENHLHOCTH.

Fpa)KI[aHCKaH IIO3UL A

YK-11 — Cnocoben
dhopmupoBath
HETEePIMMOE OTHOIICHUE
K KOPPYIIIHOHHOMY
TIOBEJICHHIO

VK-11.1 — 3naeT npaBoBbIE HOPMBHI,
dbopmMupyrolIrie HETEPITUMOE OTHOIIICHHE
K KOPPYIIIHOHHOMY TIOBEJICHHIO.

YK-11.2 — YmeeT peann3oBbIBaTh
HETEePIUMOE OTHOIICHUE K
KOPPYIIIHOHHOMY MTOBEICHUIO B
pa3IMYHBIX cepax AeITEITbHOCTH.
VK-11.3 — Bimageer meronamu
(opMUpPOBaHUS HETEPITUMOTO OTHOIICHUS
K KOPPYIIIMOHHOMY TTOBEICHHIO.

4.2 Oo0wmenpodeccuoHaNbHbIe KOMIIETCEHIMH BBIMYCKHUKOB M HMHIUKATOPbI MX

JTOCTHIKEHUA
HanmenoBanue
Kon n nammenoBanue Kon u HauMeHoBaHMe UHAUKATOPA
KaTeropuu (TrpyIisl)
OITK OIIK noctmxkenus OIIK

EctectBeHHO -Hay4dHasd
IIOATrOTOBKA

OIIK-1 — Cnocoben
U3y4yarh, aHAIM3UPOBATh,
HCIIOJIE30BAaTh
MEXAaHU3MbI XUMHYECKHX
peaKIuii, MPOUCXOISIIUX
B TEXHOJIOTHYECKHUX
mporieccax u
OKpYIKaroIlleM MUpe,

OIIK-1.1 — 3HaeT TeoOpeTUUECKUE OCHOBBI
oO11ei 1 HeOPraHU4YEeCKON XUMHUH U
MOHUMAET MPUHLUIBI CTPOEHHS BELIECTBA
U MIPOTEKAHUSI XUMHUECKUX MPOIIECCOB.
OIIK-1.2 — 3HaeT OCHOBBI
KJIacCu(UKAIIMY OPraHUYECKHX
COEMHEHUH, CTPOCHUE, CTIOCOObI
MOJIy4eHUs] 1 XUMHUYECKHE CBONCTBA
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HanmenoBanue
KaTeropuu (rpyribl)
OIIK

Kona n HaumenoBanue
OIIK

KOI[ n HAMMCHOBAHHC I/IHI[I/IKaTOPa
noctmxkenns: OITK

OCHOBBIBASICh Ha 3HAHUIX
O CTPOCHUU BEILIECTBA,
MPUPOJIE XUMUYECKHUX
CBSI3€H M CBOMCTBAX
Pa3IMYHBIX KJIACCOB
XUMHYECKHUX DJIEMEHTOB,
COCTMHEHHUH BEIECTB U
MaTEepHUAIIOB

Pa3JINYHBIX KIACCOB OPraHMYECKUX
COCIMHEHUH, OCHOBHBIC MEXaHU3MBI
MPOTEKAHUS OPTAaHHMYECKUX PEAKITUH.
OIIK-1.3 — 3HaeT OCHOBHBIE 3aKOHBI U
COOTHOIICHUS (PU3UUECKON XUMUHU
(XUMUYECKOM TePMOIUHAMHUKH,
AIIEKTPOXUMUU, XUMUUIECKON KUHETHUKH,
OCHOBBI (h)a30BBIX PABHOBECH 1
MEePEX0I0B), CIIOCOOBI UX MPUMEHEHUSI
JUTSL PEIICHUS TEOPETUICCKIX U
MPUKIIAIHBIX 33]1a4, POJIb (PU3HUECKON
XHMHUHU KaK TEOPETUIECKOTO PyHIaMEeHTa
COBPEMEHHOU XMMHH ¥ MTPOIECCOB
XUMHYECKON TEXHOJIOTHH.

OIIK-1.4 — 3naeT OCHOBHBIC 3aKOHBI U
COOTHOIIIECHUS TEPMOTMHAMUKH
MTOBEPXHOCTHBIX SBJICHHUI, OCHOBHBIE
CBOWCTBA JIMCIIEPCHBIX CUCTEM, OCHOBHEIC
METO/IbI KCCIIEIOBAHNUS

MMOBEPXHOCTHBIX SBJICHUH U JTUCTICPCHBIX
CHUCTEM.

OIIK-1.5 — YMeeT BBINOJHITH OCHOBHBIE
XUMHYECKHE OTIepalliu.

OIIK-1.6 — YMeeT ucnoiab30BaTh
XMUMHYECKHE 3aKOHBI, CTIPABOYHBIE
JTAaHHBIE U KOJIMYECTBEHHBIE COOTHOLICHUS
OpraHMYECKUX PEareHTOB B OPraHUYECKUX
peaKusX Ui pelIeHUs
npodeccuoHanbHbIX 3a4a4.

OIIK-1.7 — YMeeT npoTHO3HPOBATH
BIIUSTHUE PA3NIUYHbBIX (DAKTOPOB Ha
XHUMHUYECKOE paBHOBecHE, Ha (pa3oBoe
paBHOBECHE, HA PABHOBECHUE B PACTBOPAX
AJIEKTPOJIUTOB, HAa MOTEHIIMAT SJIEKTPOJIOB
u D/IC ranpBaHUYECKUX AJIEMEHTOB, Ha
HAIpPaBIIEHUE U CKOPOCTh XUMHUECKUX
peaKIuii; COCTaBIATh KHHETHUECKUE
yYpaBHEHUS Ul KHHETUYECKU TPOCTHIX
peaxiuii, Kiaccu(GUuIUpoOBaTh AMEKTPOIbI
U DIIEKTPOXUMHUYECKHE 1IETIH,
M0JIb30BAThCS CIIPABOYHOMN JIUTEPATYPOI
1o pU3nYeCKOr XUMHH.

OIIK-1.8 — YMeeT npoBOIUTH pacyeThl C
MCIIOJIb30BAaHUEM OCHOBHBIX
COOTHOIIIEHUH TePMOINHAMUKU
MOBEPXHOCTHBIX SIBICHUI U PacueThl
OCHOBHBIX XapaKTEPUCTUK TUCTIEPCHBIX
CHCTEM.

OIIK-1.9 — BrageeT TeopeTHUECKUMHU
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HanmenoBanue
KaTeropuu (rpyribl)
OIIK

Kona n HaumenoBanue
OIIK

KOI[ n HAMMCHOBAHHC I/IHI[I/IKaTOPa
noctmxkenns: OITK

METOJJaMU ONHCAaHUsl CBOMUCTB MPOCTHIX U
CJIOKHBIX BEIIECTB HA OCHOBE
AJIEKTPOHHOTO CTPOCHUS UX aTOMOB U
nonoxenus B [lepnoanaeckon

CHUCTEME XMMHUYECKUX JIEMEHTOB,
AKCIIEPUMEHTAILHBIMU METOIaMH
onpenesieHuss GU3NUECKUX U XUMHUSCKUX
CBOMCTB HEOPraHUYECKUX COCTMHEHUM.
OIIK-1.10 — Bmaneer
AKCIIEPUMEHTAILHBIMU METO1aMH
OPraHNYeCKOro CUHTE3a, METOJaMHU
OYHCTKH, OTIpeIeieHus] (PU3UKO-
XUMHUYECKUX CBOMCTB U YCTAHOBJICHUSI
CTPYKTYPBI OPraHUYECKUX COSIMHEHUH.
OIIK-1.11 — Bnageet HaBbIKAMU
MIPOBEACHUS TUTIOBBIX (DU3UKO-
XUMUYECKUX UCCIICIOBAHUHN M HABBIKAMHU
pEIIeHUsT TUTIOBBIX 33/1a4 B 00JIaCTH
XUMUYECKON TEPMOIUHAMHUKH,

(ha30BBIX paBHOBECUH U (ha30BBIX
MIEPEXOJ0B, JIIEKTPOXUMUH, XUMHUECKOU
KHUHETHKU.

[Ipodeccruonanbhas
METO/I0JIOTUS

OIIK-2 — Cnocoben
UCIIOJIb30BaTh
MaTeMaTHYeCKHE,
dbuszndeckue, GU3NKO-
XUMUYECKHUE,
XUMUYECKUE METOIbI JIJIS
pelieHus 3a1a4
npodeccuoHanbHOM
JeSITeIbHOCTH

OIIK-2.1 — 3Haet 0CHOBBI
muddepeHInaTbHOTO U HHTETPATBHOTO
ucyucieHus, mudhepeHInaTbHbIX
YpaBHEHUH, TEOPUU BEPOATHOCTEN U
MaTeMaTHYECKOH CTATUCTUKH.

OIIK-2.2 — 3naeT MmaTeMaTH4YECKHe
TEOPUH U METOJIBI, JIC)KAIUE B OCHOBE
MaTeMaTHYECKUX MOJICIICH.

OIIK-2.3 — 3HaeT TeXHUYECKHUE U
POTPaMMHBIEC CPEJICTBA PeaTH3aliu
WH(POPMAIMOHHBIX TEXHOJIOT U, OCHOBBI
paboThI B JIOKAJBHBIX U III00ATBHBIX
CETSX, TUTIOBBIC YUCIICHHbBIE

METO/Ibl PEIICHUS] MATEMAaTHYCCKHX 3a/1a4
U JITOPUTMBI UX pealIn3alliu.

OIIK-2.4 — 3naer pusnueckre 0CHOBBI
MeXaHUKH, (PU3UKU KOoIeOaHui U BOJIH,
AIIEKTPUYECTBA U MAarHETU3Ma,
AIIEKTPOINHAMUKH, CTATUCTUYECKOM
(bU3NUKH U TEPMOJUHAMHUKH,

KBaHTOBOU (PU3UKU.

OIIK-2.5 — YMmeeT npoBOJUTH aHAIIU3
(byHKIMIA, pemaTh OCHOBHBIE 3a/1a4H
TEOPUU BEPOSATHOCTH U MATEMATUUECKOM
CTaTHCTUKH, PelIaTh ypaBHEHUS U
cuctembl quddepeHInanbHbIX YpaBHEHUH
MPUMEHHUTEIHHO K PEAIbHBIM MPOIIeccaM,
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HanmenoBanue
KaTeropuu (rpyribl)
OIIK

Kona n HaumenoBanue
OIIK

KOI[ n HAMMCHOBAHHC I/IHI[I/IKaTOPa
noctmxkenns: OITK

MPUMEHSITh MAaTEMATUIECKHE METOIbI TIPH
PEIICHUH TUTIOBBIX MPO(EeCCHOHATBHBIX
3a1ad.

OIIK-2.6 — YMmeer paboTaTh B Ka4yecTBe
M0JIb30BATEJIS IIEPCOHATLHOTO
KOMITBIOTEPA, UCII0JIb30BATh YHCICHHBIC
METOJIbI JUTSI PEIICHUS] MAaTEMaTHICCKIX
3a1a4, UCII0JIb30BATh SI3BIKH U CUCTEMBI
MIPOTPaMMHUPOBAHHUS JUTSI PEIICHUS
npodeccuoHanbHBIX 3a4a4.

OIIK-2.7 — YMmeer pematb THIIOBBIC
3aJ1a4M, CBSI3aHHBIC C OCHOBHBIMH
pasznenamu (pU3MKH, UCTIOTB30BATH
(du3nyecKue 3aKOHBI PH aHATTU3E U
pelieHny npooiaemM npodeccuoHaIbHOM
JESATSIILHOCTH.

OIIK-2.8 — YMeeT UCIoIb30BaTh
XHUMHYECKHE 3aKOHBI,
TEPMOIMHAMUYECKHE CITPABOYHBIC
JTAaHHBIC U KOJIMYSCTBECHHBIC COOTHOIIICHHS
00111e# 1 HEOPraHUYECKONW XUMUH IS
pemeHwust Mpo(HecCHOHATBHBIX 33/a4.
OIIK-2.9 — Bianeetr ocHOBamMu
(byHIaMEHTATEHBIX MaTEMATHIECKUX
TEOPUIl 1 HABBIKAMH HCIIOJB30BAHHS
MaTeMaTHYeCKOTO aIlapaTa; MeTOJaMH
CTATUCTUYECKON 00pabOTKH MHMOPMAITHIH.
OIIK-2.10 — Birageer MeTogamMu IIOUCKA U
oOmeHa nHpopMaIei B TI00aTbHBIX U
JIOKaJIbHBIX KOMITBIOTEPHBIX CETSX,
TEXHUYECKUMU M IIPOTPaMMHBIMH
CpeACTBaMU 3aIIUTHl UHPOPMALIUHU TIPU
paboTe ¢ KOMITBIOTEPHBIMU CHCTEMaMH,
BKJTIOYAast TPUEMbI aHTHBHPYCHOM 3aIIUTHI.
OIIK-2.11 — Bnageer MeTomamMu
NpOBE/ICHUS] PU3NUECKUX U3MEPEHUH,
METOJaMH KOPPEKTHOM OICHKH
MOTPENTHOCTEH TIPU TPOBEICHUH
(U3NYECKOTO IKCTIEPUMEHTA.

Anmanranus K
MIPOU3BOJICTBEHHBIM
YCIIOBUSIM

OIIK-3 — Cnocobex
OCYIIECTBIIATh
npodeccuoHanbHY0
NEeSATeIbHOCTh C Y4ETOM
3aKOHOJIaTeNbCTBA
Poccniickoii denepanuy,
B TOM 4HCJIe B 00JIaCTH
HSKOHOMHUKH U SKOJIOTUH

OIIK-3.1 — 3HaeT OCHOBBI pOCCUICKON
IPaBOBOM CHCTEMBI U POCCUICKOTO
3aKOHOJIaTeNILCTBA, IPABOBBIE U
HPaBCTBEHHO-3THYECKHE HOPMBI B chepe
npo¢ecCHOHATLHON 1A TEIEHOCTH.
OIIK-3.2 — 3HaeT npaBoBbIE HOPMBI,
PEryIHpYIONIUE OTHOIICHUE YeIOBEKa K
4eJI0BEKY, 00LIECTBY, OKpYyKaromen
cpezne.

OI1IK-3.3 — 3HaeT OCHOBBI
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HanmenoBanue
KaTeropuu (rpyribl)
OIIK

Kona n HaumenoBanue
OIIK

KOI[ n HAMMCHOBAHHC I/IHI[I/IKaTOPa
noctmxkenns: OITK

aJIMHHHCTPATHBHOTO, TPYIOBOTO U
IPaKIAHCKOTO 3aKOHOIATEILCTRA.
OIIK-3.4 — 3HaeT OCHOBHBIE KATETOPHU U
3aKOHBI SKOHOMUKH.

OIIK-3.5 — 3HaeT 0CHOBBI
OKOHOMHYECKOU JIeATEITBHOCTH
MPEIIPHUSITHS, €70 CTPYKTYPY U
OTpacieByIo CrienuuKy;
KJIaCCU(PUKALUIO TPEIPUSITUIH 110
MIPaBOBOMY CTaTycCy.

OIIK-3.6 — 3naer mokaszarenu
WCII0JIb30BAHUS TTPOU3BOJICTBEHHBIX
pecypcoB u 3pPpeKTUBHOCTH
JESATSIIEHOCTH MPEATNPHUSATHS.

OIIK-3.7 — 3Haer comep)kaHue 3TaroB
pa3pabOTKH OTIEPATUBHBIX TUIAHOB Pa0OTHI
MIEPBUYHBIX TTPOU3BOJICTBEHHBIX

MO JIpa3/IeICHHIA.

OIIK-3.8 — 3naet ¢axTopsl,
OTIPENICTISIONINE YCTOMUUBOCTh OMOChEepHI,
XapaKTePUCTHKH BO3PACTAHUS
AQHTPOTIOTEHHOTO BO3/ICHCTBHS Ha
MIPUPOTY, TII00ATBHBIE TPOOIEMbI
9KOJIOTUHU M TIPUHITUIIBI PAITHOHATEHOTO
IPUPOIOTIONIE30BAHUS, METO/IbI CHIYKCHUS
XO3AHCTBEHHOI'O BO3AECHCTBUS HA
ouocdepy, opraHu3aIMOHHBIC U ITPABOBBIC
Cpe/ICTBa OXPaHbI OKPYKAIOIICH CPeIbl,
CHOCOOBI TOCTIKEHHS YCTOMYNBOTO
pa3BUTHSL

OIIK-3.9 — YMeeT ucnoan30Bath U
COCTaBJISITh JOKYMEHTBI IPaBOBOTO
XapakTepa, OTHOCSIIHUECS K
npo(eCCUOHATBLHOM I TEILHOCTH,
IpeINPUHIMATE HEOOXOIUMBIE MEPBI K
BOCCTAHOBJICHHIO HAPYIIICHHBIX TPaB.
OIIK-3.10 — YMmeeT peann30BbIBaTh MpaBa
U CBOOO/IbI Y€JIOBEKa U IPAXKTaHUHA B
pa3INuYHbIX cepax KU3HEACATETHLHOCTH.
OIIK-3.11 — YMmeeT ucrnosib30BaTh 3HAHUS
OCHOB SKOHOMHUKH TP PEIICHUH
MIPOM3BOJICTBEHHBIX 3a/1a4.

OIIK-3.12 — YMeeT oCyIIECTBIATh B
00111eM BUE OIIEHKY aHTPOIMOT€HHOTO
BO3JICHCTBUS HA OKPYKAIOIIYIO CPENy C
YUETOM CTIeU(PUKHU PUPOTHO-
KITUMATHYECKUX YCIOBUI.

OIIK-3.13 — YmeeT ucnonb30Bath
HOPMAaTHUBHO-TIPABOBBIC aKTHI MPU paboTe
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HanmenoBanue
KaTeropuu (rpyribl)
OIIK

Kona n HaumenoBanue
OIIK

KOI[ n HAMMCHOBAHHC I/IHI[I/IKaTOPa
noctmxkenns: OITK

C DKOJIOTUYECKON JOKYMEHTALUEH.
OIIK-3.14 — Bnajieet ocHOBaMu
XO3SIICTBEHHOT'O U KOJIOTUYECKOTO
npa.a.

OIIK-3.15 — YMeeT npoBOAUTH TEXHUKO-
YKOHOMHYECKUH aHAJIN3 HHKEHEPHBIX
peLIeHUN.

OIIK-3.16 — Bnageer meTogamMu
pa3pabOTKX MPOU3BOCTBEHHBIX
MPOTrPaMM U TUTAHOBBIX 3aIaHUN JUIS
MIEPBUYHBIX MTPOU3BOJICTBEHHBIX
MOAPA3ACIICHAMN.

OIIK-3.17 — Brnajeer HaBbIKaMH BBIOOpa
AYKOHOMHYECKH 000CHOBAHHBIX PEIICHUH C
YUETOM MMEIOIINXCS OTPAHUICHHIA.
OIIK-3.18 — Bnajgeer meToamMu BeIOOpa
PaIMOHABHOTO CTI0C00a CHYKCHHS
BO3JCHCTBUS HA OKPYKAIOIIYIO CPEY.

NudopmanmronHo-
KOMMYHHUKAIIHOHHBIE
TEXHOJIOTUH IS
npodeccHnoHaTbHOM
JeSATEIbHOCTH

OIIK-4. Cnocoben
MMOHUMATh PUHIIUITBI
paboTHl COBPEMEHHBIX
MH(POPMAITMOHHBIX
TEXHOJIOTUH 1
WCIOJIb30BATh UX IS
pelieHus 3aaa4y
npoeCCHOHAITBHOU
NeSITeIbHOCTH

OIIK-4.1 3naer u co6mo1aeT HOPMBI
nH(popMaIrmoHHOM 0€301MacHOCTH B
npodeccnoHaNbHOM e TENbHOCTH
OIIK-4.2 Ymeer pemiate HHKEHEPHO-
TEXHUYECKHUE 3a[au U 3a]a4u
BBIYHMCIIUTENILHON MaTeMaTUKHU ¢
MPUMEHEHHEM COBPEMEHHBIX
MPOrPaMMHBIX KOMIUIEKCOB U SI3bIKOB
IPOrpPaMMHUPOBAHUS

OIIK-4.3 Bnangeer coBpeMEHHBIMU
MH(OPMALMOHHBIMU TEXHOJIOTUSAMHU MIPU
cbope, aHanuse, 00paboTKe 1
peJICTaBICHUH HH(OPMALIUU
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4.3 HpO(l)eCCI/IOHa.TIbeIe KOMIIETCHIMH BBINNYCKHUKOB U MHIUKATOPLI UX JOCTUKCHUS

OcHoBaHue
3anaya OObeKT nnm .
. Konun Kon n HanmeHoBaHue (mpogeccuoHanbHbIN
npodeccuoHalbHON | 00nacTh
HanmeHoBaHue [1K uHaukaropa goctmwxenus [IK | crangapt, aHanu3 omneiTa)
NeSITeIbHOCTH 3HAHUA
O060011eHHbIE TPYI0BbIE PYHKIIUU
JJ1s1 Bcero HanpaBJIeHUs
TexHoJIOrMYecKuil THII 32124 NPO(PeCCHOHAIBHOM 1eATEJIbHOCTH

Beimonnenue XHWMHUYECKOE, [IK-1. Cnocoben [1K-1.1. 3HaeT nopsa0K Ananus TpedoBaHM K
(yHIaMEHTAJIbHBIX U | XUMHUKO- obecrieunBaTh OpraHu3aluy, MJIaHUPOBaHUS | IPO(ecCHOHATBHBIM KOMIIETEHIUSM,
MPUKIAIHBIX paboT TEXHOJIOTMYECKOe MIpOBEJIEHUE U IPOBEJICHUS MPEIbABISEMBIM K BHITYCKHUKAM
MTOMCKOBOTO, MIPOU3BOJICTBO TEXHOJIOTMYECKOT0 TEXHOJIOTMYECKOI0 Mpolecca | HaIpaBJIEHUs MOJTOTOBKU Ha PhIHKE
TEOPETUYECKOTO U nporecca B TpyaAa, 060011eHNne 3apyOeKHOTO OTbITA,
AKCIEPUMEHTAIbHOTO | - CKBO3HBIE BUbBI COOTBETCTBUHU C MIPOBEJICHUS] KOHCYNIbTALU C BEAYIIUMHU
XapakTepa ¢ MebIo npoheCCHOHANBHON | PETIIAMEHTOM, paboTonaTensiMu, 00bEAMHEHUSIMHA
onpeeNeHus JeSITEeNIbHOCTH B HCI0JIb30BATh paboTonaTeneit oTpaciiu, B KOTOPOn
TEXHUYECKUX MPOMBIIIJIEHHOCTH | TEXHUYECKHE CpeCcTBa BOCTpeOOBaHbI BBITYCKHUKHU B paMKax
XapaKTEePUCTHUK (B cdepe JUISL KOHTPOJISt TIK-1.2. VMeeT nenonb3opars | HAIPABIEHUS HOATOTOBKH.
HOBOM TEXHUKH, a OpraHu3aluy u napaMeTpoB TEXHUUECKHE CPEICTBA IS
TaKk)Ke KOMIUIeKca MIPOBEICHUS TEXHOJIOTMYECKOT0 M3MEPEHHUS OCHOBHBIX [TpodeccrnonanbHblil cTangapT
paboT no pa3zpaboTke | HAy4HO- nporecca, CBOUCTB apameTpoB «CrenuanucT no Hay4yHo-
TEXHOJIOTUYECKOU HCCIIEIOBATENIbCKUX | CHIPhS U TOTOBOM TEXHOJIOTMYECKOro Tpotiecca, | HCCTENOBATENBCKIM | OTIBITHO-
JOKYMEHTAIluu Y OTIBITHO- IPOIYKIINH, CBOJCTB ChIpbs M poJyKuy | KOHCTPYKTOPCKUM pa3paboTKam»,

KOHCTPYKTOPCKHX OCYILIECTBIISITh T1K-1.3. Biazcer HaBbIKAMH YTBEPKIACHHBIN TPUKA30M

pabot B o0Onactu M3MEHEHHE MAPAMETPOB | oovinecrrichns MunucTepcTBa TpyAa U COLUATBHOM

XUMHYECKOTO U TEXHOJIOTMYECKOT0 TeXHOJIOTHHYECKOTO Tpotecca B | 3AIHTHI Poccuiickoit ®enepauu oT

XUMHUKO- nporiecca npu COOTBETCTBHH ¢ PErAMEHTOM 04.03.2014 Ne 121 H,

TEXHOJIOTMYECKOTO | N3BMEHEHHUHU CBOMCTB [IK-1.4. 3H26T OCHOBHLIC O6o0061eHHas TpyaoBast QyHKIMS

IIPOU3BOJICTBA). CBIpBS NPHHIATIB OPraHA3aIHH A. IlpoBeneHue Hay4HO-




XMMHYECKOIO ITPOU3BO/ICTBA,
€ro UepapxuyecKon
CTPYKTYpHI; (PYHKIIMOHATHHBIH
COCTaB U KOMIIOHEHTBI
XMMHUYECKOTO ITPOU3BO/ICTBA;
OCHOBBI TEOPUU XUMHUECKUX
IIPOLIECCOB, METO/I0JIOT MO
UCCJIEIOBaHUS
B3aMMO/ICHCTBHUS MPOLIECCOB
XUMHYECKHUX TPEBPALICHUN U
SABJICHUH IIEPEHOCA Ha BCEX
MacIITaOHBIX YPOBHSIX,
THUTIOBBIE XUMHUYECKHE
IIPOLIECCHI U UX anmnapaTypHoe
0(hopMIICHHE; KOHIICTIITHHI
CUHTE3a XUMHUKO-
TEXHOJOTHYECKHX CHCTEM;
OCHOBHbBIE XUMUYECKUE
IIPOM3BOJICTBA

[1K-1.5. Ymeer BbIOpaTh THII
peaxkTopa U paccuuTaTh
TEXHOJIOTUYECKUE TTapaMeTPhl
JUTSL 33JJAaHHOTO TPOIECCa;
OTIPE/ICITUTh TIApaMETPhI
ONITUMAIILHOW OpraHU3aIiH
nporecca B XAMHUYECKOM
pEaKTope; pacCUNTHIBATH
OCHOBHBIC XapaKTEPUCTHKU
XHUMHYECKOTO Tpoliecca,
BBIOMPATH PAIIOHAILHYIO
CXeMY MPOU3BOJICTBA
3aJIaHHOTO TMPOAYKTA;
OIICHUBATh TEXHOJOTHYECKYIO

UCCJICIOBATEIILCKUX U OIBITHO-
KOHCTPYKTOPCKUX Pa3pabOTOK 110
OTJCTBHBIM pa3JiesiaM TEMB.

AJ02.5. OcyiiiecTBIICHUE BBITIOTHEHUS
IKCIIEPUMEHTOB U 0(OPMIICHUS
pe3yJAbTATOB UCCIECAOBAHUMN U
pa3paboToK.

(YpoBeHb KBaTU(pHUKAIUH — 5).
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3P PEKTUBHOCTH XUMHUKO-
TEXHOJIOTHYECKOT0 Mporecca

[1K-1.6. Bnageetr meToiaMu
pacyeTa ¥ aHaJIM3a MPOLIECCOB
B XUMUYECKHUX PEAKTOPAX;
METOJIMKOH BbIOOpaA peakTopa
W pacuera Ipoiiecca B HEM;
OCHOBaMU aHaJIM3a U CHHTE3a
XUMHUKO-TEXHOJIOTHUYECKIX
CHCTEM; METOJIUKOM pacyeTa
MaTepUaTbHO-TETIOBBIX
0aJlaHCOB; METOJIaMU pacyeTa
OCHOBHBIX TEXHHKO-
SKOHOMHUYECKHUX MMOKa3aTenen
XUMHUYECKOTO MMPOU3BOICTBA.

ITK-1.7. 3HaeT oCHOBHEIE
MOHSATHS TEOPUH YIIPABICHUS
TEXHOJIOTHYECKUMHU
MPOIIECCAMM; CTATHYECKHUE 1
JTAHAMHYECKHE
XapaKTEPUCTHKNA OOBEKTOB U
3BEHBEB YIPABJICHHUS;
OCHOBHBIE BUJBI CUCTEM
aBTOMAaTHYECKOI0
PETYIMpPOBaHUS U 3aKOHBI
YIPABJICHUS; THTIOBBIE
CHCTEMBI aBTOMATUYECKOIO
yIpaBICHHUS B XUMUYECKOM
MIPOMBIIIICHHOCTH; METOIbI U
Cpe/ICTBa TUarHOCTUKH U
KOHTPOJISI OCHOBHBIX
TEXHOJIOTMYECKUX NTApaMETPOB

I1K-1.8. Ymeer onpenensite
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OCHOBHBIE CTAaTUYECKHUE U
JTMHAMHYECKUE
XapaKTePUCTHKN OOBEKTOB,;
BbIOMpATh PALlMOHAIIBHYIO
CUCTEMY PETyIUPOBAHUS
TEXHOJIOTUIECKOTO TPOIECCa;
BBIOMPATh KOHKPETHBIC THITBI
pUOOPOB I TUArHOCTUKHU
XHUMHKO-TEXHOJIOTHIECKOTO
nporiecca

T1IK-1.9. Bimageet metogamu
YIIPaBJICHUS XUMHUKO-
TCXHOJIOTHNUYCCKUMU
CUCTCMaMU U MECTOJaMU
peryJIMpOBaHus XUMHUKO-
TEXHOJIOTUYECKHIX TPOIECCOB

Hay4Ho-ucciieoBaTeJbCKU THII 33124 PO eCCHOHATILHOM 1eATeJIbHOCTH

Beinonnenue
byHIaMEHTATBHBIX U
MPUKIIATHBIX PabOT
ITOMCKOBOTO,
TEOPETUYECKOTO U
AKCHEPUMEHTAIBHOTO
XapakTepa ¢ LeJblo
onpeeneHus
TEXHUYECKUX
XapaKTePUCTHK
HOBOM TEXHHUKH, a
TaKk)Ke KOMIUIeKca
pabot mo pa3zpaboTke
TEXHOJIOTUYECKOU
JTOKYMEHTAIluU

Xumudaeckoe,
XUMHKO-
TEXHOJIOTHIECKOE
MIPOM3BOICTBO

- CKBO3HBIE BUJIBI
npoeccuoHaNbHOM
JeSITEIIPHOCTH B
MPOMBIIICHHOCTH
(B chepe
OpraHu3aIuy 1
MIPOBEICHUS
HAy4HO-
HCCIIEeIOBATEIbCKUX
Y OTIBITHO-

[IK-2. Cniocoben
OCYIIIECTBIISATH
IKCIIEPHUMEHTAITBHBIC
UCCJICIOBAHUS U
UCIIBITAHUS 110
3aJJaHHOM METOIUKE,
IIPOBOJIUTH
HAOJIIOIEHUA U
U3MEPEHUS C Y4ETOM
TpeOOBAaHUHN TEXHUKH
0€e30I1aCHOCTH,
o0pabaThIBaTh 1
UHTEPIPETUPOBATH
IKCIIEPUMEHTATbHBIC
JTaHHBIC

ITK-2.1. 3HaeT OCHOBHBIC
METOJIbI ¥ TIPHEMBI
npobooTOopa u
POOOITOATOTOBKH
AHATM3UPYEMBIX 00BEKTOB,
METOJIbI pa3JeJICHUs U
KOHIICHTPUPOBAHHMSI BEIIECCTB

[1K-2.2. YMmeeT npoBOIUTh
71a00paTOPHBIE UCCIICIOBAHUS,
3aMepbl U aHAJIH3bI
0TOOpaHHBIX MTPOO

T1K-2.3. Biagers HaBBIKAMU
paboThl HA AHATUTUYECKOM
000py/I0BaHUH U MIPABUIIAMH
€ro AKCIUTyaTaluu

AHanu3 TpeboBaHUM K
npodeccnoHaTbHBIM KOMITETEHIUSM,
MPEIbABISEMBIM K BHITYCKHUKAM
HAIPAaBJIEHUS IOJITOTOBKU Ha PhIHKE
Tpyaa, 006001eHre 3apyOe)KHOTO OIIBITA,
MIPOBEJICHUS] KOHCYJIbTALU C BEAYIIUMHU
paboTonaTensiMu, 00bEAMHECHUSIMHA
paboTonaTesei oTpaciiv, B KOTOPOM
BOCTPEOOBaHbI BBIITYCKHUKU B PAMKax
HaIpPaBlIEHUs TIOJTOTOBKHU.

[TpodeccrnonanbHblil cTangapT
«CrenuanucT no Hay4yHo-
HCCIIE0BAaTEIbCKUM U OTIBITHO-
KOHCTPYKTOPCKUM pa3paboTKam»,
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KOHCTPYKTOPCKHUX
paboT B oOmactu
XUMHYECCKOT'O 1

YTBEPKICHHBIN [IPUKA30M
MuHucrepcTBa Tpy/1a ¥ COLMAIBHON
3amuThl Poccuiickon @enepauuu oT

XHUMHKO- 04.03.2014 Ne 121 u,
TEXHOJIOTMYECKOTO O0600meHHas TpyaoBast pyHKIUS
IIPOU3BO/JICTBA). A. IlpoBenenue HayuHO-
HCCIIETIOBATENLCKUX U OMBITHO-
KOHCTPYKTOPCKUX pa3pabOTOK IO
OTJICIIEHBIM pa3/ieliaM TeMBI.
AJ02.5. OcyiiecTBiIeHUE BBITIOTHEHUS
AKCIIEPUMEHTOB U 0(hopMITCHUS
pEe3yAbTATOB UCCIECTOBAHUN U
pa3paboToK.
(ypoBeHb KBaTU(pHUKAITUH — 5).
Beimonnenue XHAMHYECKOE, I1K-3. Criocoben [1K-3.1. 3naeT MeToIbI Ananus TpedoBaHM K
(yHIaMEHTAIBHBIX U | XUMHUKO- MOJICITUPOBATh PHEPTO- | WACHTH(DUKAIIMH npodeccnoHATEHBIM KOMITETEHITHSM,
MPUKIAIHBIX paboT TEXHOJIOTUIECKOE u MaTEeMaTHYECKUX OMUCAHUI MIPEIBABISEMBIM K BBITYCKHHKAM
MTOUCKOBOTO, MIPOU3BOJICTBO pecypcocOeperaromnye | 3Hepro- u HAIpPaBJIEHUs OJITOTOBKU Ha PhIHKE
TEOPETUIECKOTO 1 MPOIIECCHI B pecypcocOeperarmmnx Tpyaa, 006001eHre 3apyO0eKHOTO OTIBITA,
AKCIEPUMEHTaTIbHOTO | - CKBO3HbIE BUbBI MIPOMBIIIJIEHHOCTH MPOLIECCOB Ha OCHOBE MIPOBEJICHUS] KOHCYJIbTAllU C BEAYIIUMHU
XapakTepa ¢ LeJblo npodeccuoHalIbHOM SKCIIEPUMEHTAJIbHBIX JaHHBIX | paboTogaTensiMu, 00beIMHEHUSIMU
onpeeNeHus JeSITEeNIbHOCTH B U METOJIbl UX ONTHUMM3AIMH ¢ | paboToaaresneil oTpaciu, B KOTOPOil
TEXHUYECKUX MIPOMBIIIIJIEHHOCTH MPUMEHEHUEM AMIIUPUYECKUX | BOCTPEOOBAHbI BHIMTYCKHUKU B paMKax
XapaKTEePUCTHK (B cdepe U/ PU3UKO-XUMUYECKUX HaIpPaBJIEHUS IOJTOTOBKU
HOBOM TEXHUKH, a OpraHu3aluy 1 Mojenei
TaKk)Ke KOMIUIeKca MIPOBEICHUS [1K-3.2. YMeeT NpuMEHSTh [TpodeccrnonanbHblil cTangapT
paboT no pa3zpaboTKe | HAy4HO- METOIbI BBIYMCIUTEIbHOMN «CrenuanucT no Hay4yHo-
TEXHOJIOTHYECKOU HCCIIEIOBATENbCKIX MaTEeMaTHKH U UCCJIEIOBATENIbCKUM U OTIBITHO-
AOKYMCHTAaIUU M OIIBITHO- MareMaTUuYeCKOU CTaTUCTUKHU KOHCTPYKTOPCKHUM pa3pa60TKaM»,
KOHCTPYKTOPCKHX JUIS peuIeHus 3a1a4 pacyera, YTBEPKIECHHBIH TPUKA30M

pabot B o0nacTu
XUMHYECKOTO U
XUMHKO-

MOJICTUPOBAHUS U
OTITUMU3AIMH SHEPTO- U
pecypcocOeperaronmx

MunucTepcTBa TpyZa ¥ COLUAIBHOU
3auThel Poccuiickon @enepaunuu oT
04.03.2014 Ne 121 n,
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TEXHOJIOTUYECKOTO
IIPOU3BOJICTBA).

IPOLIECCOB

[TK-3.3. Bnageer nakeTom
MPHUKJIATHBIX IIPOTPAMM IS
00paboTKHU pPe3yabTaTOB
OKCIICPUMEHTOB, H
MOICTTUPOBAHUS,
UIeHTU(UKAITUY 1
ONTHMH3AINHA YHEPTO- U
pecypcocOeperarmmnx
IPOIECCOB

O6o006mennas TpyaoBast pyHKIHS

A. IlpoBeneHue Hay4HO-
HCCIIEIOBATENLCKUX U OMBITHO-
KOHCTPYKTOPCKUX pa3pabOTOK I10
OTJICIIEHBIM Pa3/ieiaM TEMBI.

AJ02.5. OcyiiecTBIICEHUE BBITIOTHCHUS
AKCTIEPUMEHTOB B O(POPMIICHHS
pEe3yJAbTATOB UCCIECAOBAHUN U
pa3paboToK.

(YpoBeHb KBaTU(pHUKAITUH — 5).

IIpoduas “OcHOBHBIE NPOLECCH] XUMHYECKHX IPOU3BOJICTB U XUMHYeECKasi KHOepHeTHKa”

HayuHo-ucciaenoBareJbCKuil THI 32124 PO} eCcCHOHATIBLHOM 1eATeIbHOCTH

Brinmosnnenue
(GbyH1aMEHTaIbHbBIX U
MPUKIAIHBIX paboT
MTOMCKOBOTO,
TEOPETUYECKOTO U
AKCIEPUMEHTAIBHOTO
XapakTepa ¢ LeJbIo
onpeseNeHus
TEXHUYECKUX
XapaKTEePUCTHUK
HOBOM TEXHHMKH, a
TaKk)Ke KOMIUIeKca
pabort mo pa3zpaboTke
TEXHOJIOTHYECKOU
JOKYMEHTAIluU

XuMudeckoe,
XUMHUKO-
TEXHOJIOTHISCKOE
MPOU3BOJCTBO

- CKBO3HBIE BUEI
npohecCUOHATBHON
NeSITENIbHOCTH B
MIPOMBIIIIJIEHHOCTH
(B chepe
OpraHu3aluy 1
MIPOBEICHUS
Hay4YHO-
HCCIIEeIOBATENIbCKUX
Y OTIBITHO-
KOHCTPYKTOPCKHX
pabot B o0nacTu
XUMHYECKOTO U
XUMHKO-

[TIK-4. Cnocoben
OCYIIIECTBIISATh
Hay4JHBIC
HCCIIEIOBAaHUS B
00J1aCcTH SHEPTO- U
pecypcocOepekeHust B
XUMHUYECKON
TEXHOJIOTUH,
He(TEXUMUU U
OMOTEXHOJIOTHH C
UCIIOJIb30BAHUEM
UH(GOPMAITMOHHBIX
KOMITBFOTEPHBIX
TEXHOJIOTUH

[1K-4.1. 3naet meToapI cobopa,
aHaJin3a U CUCTEMaTH3aIliN
3KCHepI/IMeHTaJ'H)HBIX JaHHBbIX,
00001IeHIST HAYYHO-
TEXHUYECKOH MH(POPMAIIIH B
ob6nactu npodecCuoHATBHOU
JIEATENHHOCTH C

HCII0JIb30 BAHHEM
UH(GOPMAITUOHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHI

[1K-4.2 YMmeeT npuMeHsITh
nH(OpMaIMOHHO-
KOMMYHUKAIIMOHHBIE
TEXHOJIOTUH U
CHeIalu3upOBaHHOE
IporpaMMHOE 0OecTIeYeHHe
JUIS pEIIeHUs Hay4HO-
UCCIIeIOBATENbCKUX 3aa4 B
0011aCTH 3HEpro- u

Ananus TpeboBaHM K
npodeccrnoHabHBIM KOMITETEHIUSM,
MPEIbABISEMBIM K BHITYCKHUKAM
HalpaBJIeHUs OATOTOBKU HA PbIHKE

Tpyaa, 06001eHre 3apyOe)KHOTO OTIBITA,
MPOBE/ICHUS KOHCYIBTAIIUI C BETyIIMMHA

paboTonaTensiMu, 00bEAMHEHUSIMHA
paboTonaTesei oTpaciiv, B KOTOPOM
BOCTpeOOBaHbI BBIITYCKHUKU B paMKax
HaIpPaBJIEHUS TIOJATOTOBKU

[TpodeccnonanpHBIN CTaHIAPT
«CrenuanucT no Hay4yHo-
HCCIIEI0BATEIbCKUM U OTIBITHO-
KOHCTPYKTOPCKUM pa3zpaboTKam»,
YTBEP>K/ICHHBIN [TPUKA30M
MunucTepcTBa TpyZa ¥ COLUAIBHOU
3amuThl Poccuiickont @enepauuu oT
04.03.2014 Ne 121 1,
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TEXHOJIOTUYECKOTO
IIPOU3BOJICTBA).

pecypcocOepexeHus

[1K-4.3. Bnaneer npuemamu
aHayim3a, 00paboTKH,
UHTEPIIPETALNHU U
NPECTaBICHUS PE3YIIbTATOB
IKCIICPUMEHTA, HAaBBIKAMH
HOJITOTOBKH ¥ 0(hOpMIICHHSI
HAYYHO-TEXHUYECKUX OTYECTOB

O6o006mennas TpyaoBast pyHKIHS
A. IlpoBeneHue Hay4HO-
HCCIIEIOBATENLCKUX U OMBITHO-
KOHCTPYKTOPCKUX pa3pabOTOK I10
OTJICJIEHBIM Pa3/ieliaM TeMBI.
A/01.5. OcymecTBiieHHE TPOBEIACHUS
pabort o

00paboTKe U aHAIU3y HAY4YHO-
TEXHUYECKON

MH(OpPMAaLIUU U Pe3yJIbTaTOB
HCCIIEeN0BaHNUNI

(YpoBeHb KBaTU(pHUKAIUH — 5).

AJ02.5. OcyiiecTBIeHUE BBITIOTHEHUS
SKCIIEPUMEHTOB U 0(OPMIIEHHUS
pEe3yAbTATOB UCCIECTOBAHUN U
pazpaboToK.

(ypoBeHb KBamubUKaIK — ).

TexHosornyecknii TN 32124 NPO(ECCHOHATIBLHOM 1eSITeJIbHOCTH

Wccnenosanue u
pa3paboTKa CpencTB
u CUCTEM
aBTOMAaTHU3aIUH u
yIpaBieHUs
Pa3IU4YHOTO
Ha3HAYEHUs, B TOM
4uclie  KU3HEHHBIM
LUKIOM TPOIAYKIUU
U ee  KauecTBOM
MPUMEHUTENIBPHO K
KOHKPETHBIM
YCIOBUSM
MIPOU3BOJICTBA Ha

Xumudaeckoe,
XUMHKO-
TEXHOJIOTHYECKOE
MIPOM3BOICTBO

- CKBO3HBIE BUJIBI
npoeccuoHaNbHOM
JeSITEIIbHOCTH B
MPOMBIIICHHOCTH
(B chepe
OpraHu3aIuy U
MIPOBEICHUS
Hay4YHO-
HCCIIEeIOBATEIbCKIX

IIK-5. Cnocoben
MIPOBOJIUTH PACUYCThl H
BBIOMpaTh CPEACTBA
aBTOMATHU3AIUN U
yIpaBICHUS
TEXHOJOTHYECKUMU
IPOIECCAMK H
CHCTEMaMH B 00JIaCTH
npodeccuoHaIbHOM
JIEATEIBHOCTH

IIK-5.1. 3HaeT oCHOBHEIC
JTamnbl aHAJIM3a U CHHTE3a
OJHO- ¥ MHOTOKOHTYPHBIX
CHCTEM aBTOMATHYECKOTO
peryIupoBaHus XUMHKO-
TEXHOJIOTHYECKUX MPOIECCOB

IIK-5.2. YMmeeT cocTaBIsATh
0a30ByIO CXEMY
perynupoBaHusl XUMHUKO-
TEXHOJIOTMYECKOTO TIpoliecca ¢
WCITOJIb30BAHNUEM IPUHSATHIX
0003HaYeHHH, NCIOIL30BATh
COBPEMEHHBIE ITPOTPAMMHO-
anmnapaTHble CpEe/ICTBA

[TpodeccnonanpHbIM

crangapt 40.057 "Cpoeumanuct  no
aBTOMAaTHU3UPOBAHHBIM cucTeMam
YIpPaBJICHUS MaITUHOCTPOUTEIHLHBIM
MpPEANPUATHEM YTBEPKICHHBIN
nmpukazoM MUHHCTEPCTBA Tpyna H
COLIMAJILHOM 3aIIATBI Poccuiickoi
®deneparuu oT
28.09.2020 N 658u

O6o0miennas TpyaoBas QyHKIus

C. Pazpaborka ACVYII.

C/01.6. Onpenenenue neaecooOpa3HOCTH
aBTOMATH3AIMU MTPOLIECCOB YIPABICHUS
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OCHOBE Y OTIBITHO- ABTOMAaTHU3UPOBAHHOTO B OpraHu3aiuy (ypoBeHb KBATU(UKALIUN
OTEUYECTBEHHBIX U | KOHCTPYKTOPCKUX YIPABJICHUS - 6)
MEXTyHapOIHBIX pabot B oOnactu C/02.6. PazpaboTka nHGOPMALIUOHHOTO
HOPMAaTHUBHBIX XUMHYECKOTO U IIK-5.3. Binageer metogaMu oOecrieyenus ACVYII
JTIOKYMEHTOB XUMUKO- pacuera, cpaBHeHHs 1 BbIGOpa | (YpoBeHb KBanmudukauu — 6)
TEXHOJIOIMYECKOT0 ONTUMAJIBLHBIX CXEM
IIPOU3BOJICTBA). peryaupoBaHus
TEXHOJIOTMYECKHUX IPOLIECCOB
C UCMOJIb30BaHUEM
CHeHaIn3UPOBAHHOTO
MIPOTPaMMHOTO 00€CTICUCHUS.
[IpenoTBpaiienue XUMHUYECKOE, [TK-6. Cnnocoben [TIK-6.1.3naeT MeToabI U [Ipodeccuonanpusiii crangapt 40.117.
(MUHUMM3AIHS) XUMHUKO- (dbopmynupoBaTh U MOJIEJIH 3KOJIOTO- “CrnenualucT 1o SK0JOTHYECKON
HETaTUBHOTO TEXHOJIOTHIECKOE pemaTh 3a1a4n SKOHOMMYECKOTO aHalln3a U 0€30TacHOCTH (B MPOMBINIJIEHHOCTH)”
BO3JICHCTBUS MIPOU3BOICTBO 9KOJIOTUUECKOU MIPOTHO3UPOBAHUS YTBEPKICHHBIN MTPUKA30M
MPOU3BOJCTBEHHOMN 0€30TaCHOCTH PHEPro- | TOCJIEICTBUI HETaTHUBHBIX MunucTepcTBa TpyJa U CONUATIBHON
eI TSIbHOCTH - CKBO3HBIE BUEI " BO3IENCTBUI OOBEKTOB 3amuThl Poccuiickot @enepanuu OT
MTPOMBIIIIICHHOM npodeccuoHaNBHOM | pecypcocoeperaronux | mpodecCHoHaTbHON 07.09.2020 Ne 5691.
OpraHu3aluy Ha JeSITEeIbHOCTH B MIPOLIECCOB B JeSITEIbHOCTH O600menHas TpyaoBas QyHKIus
OKPYXKAIOILIYIO Cpely | MPOMBIILICHHOCTH | XUMHUYECKOM, [1K-6.2. YMmeeT npoBOaUTh C. Pa3paboTka u MPOBEICHUE
(B chepe HepTeXuUMHUUYECKOU U 9KOJIOTO-DKOHOMHYECKHE MEpONPUITHI 1o MOBBIIICHUIO
OpraHu3aluy 1 OMOTEXHOJIOTMYECKOW | pacueThl U OLCHKY 3¢ dEeKTUBHOCTH PUPOIOOXPAHHOM
MIPOBEICHUS MPOMBIIIJICHHOCTH 9KOJIOTMYECKHUX PUCKOB MPH JIeATEIbHOCTH OpraHUu3alnuu
Hay4yHO- pa3paboTKe HOBBIX U C/01.6. IIpoBeneHne IKOJIOTHUECKOTO
HMCCIICA0BATECIbCKUX COBEPLICHCTBOBAHNUU aHaau3a IIPOCKTOB PacIIupPCHUS,
Y OTIBITHO- CYLIECTBYIOIIUX SHEPro- U PEKOHCTPYKLMHU, MOJIEPHU3ALUU
KOHCTPYKTOPCKHX pecypcocOeperaronmx JIEHCTBYIOLIMX TIPOU3BOJCTB,
pabot B o0Onactu XUMHYECKHUX, CO3/1aBaMbIX HOBBIX TEXHOJIOTHIA U
XUMHUYECKOTO U HEePTEXUMUYECKUX U 000py0BaHUS B OpraHu3aluu (ypoBeHb
XHUMHKO- OHMOTEXHOIOTHYECKHX KBaJIH(pUKauu — 6).
TEXHOJIOTUYECKOTO MIPOU3BO/JICTB C
MIPOU3BOJICTBA). UCIIOJIb30BaHNEM C/02.6. Dxonoruueckoe odecreueHne
CIEHNaTU3UPOBAHHOTO MIPOU3BOJICTBA HOBOM MPOJIYKIIMU B
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MPOrPaMMHOTO 00ECTICUCHHS

I1K-6.3. Baageet criocobamu
aHalIu3a U OLCHKH
MMOCJICICTBUM HEraTUBHBIX
BO3JICUCTBUH IIPEIIIPUATHN
XUMHYECKOH
MPOMBIIIICHHOCTH Ha
YEJI0BEKA U OKPYKAIOIIYIO
Cpely ¢ UCTHOJIb30BaHUEM
MH(OPMALTMOHHBIX
KOMITBIOTEPHBIX TEXHOJOTUN U
CreIUaTU3UPOBAHHBIX
MIPOTPaMMHBIX CPEJICTB

opranuzanuu (ypoBeHb KBaTH(PHUKALIUN —

6).

C/03.6. Pa3zpaboTka 1 9K0OJIOT0-
HKOHOMHYECKOE 000CHOBAHUE TINIAHOB
BHEJIPEHUSI HOBOU IIPUPOJAOOXPAHHOMN
TEXHUKHU ¥ TEXHOJIOTUH B OpraHU3aIuu
(ypoBeHb kBanuukauu — 6).

C/04.6. YcraHoBiI€HHE IPUYUH U
MOCJIEZICTBUI aBapuiHBIX BBIOPOCOB U
CcOpPOCOB 3arpsI3HSIONINX BEIIECTB B
OKpYKaIOIIYI0 Cpeay, MOATOTOBKA
MpeI0KEHUH M0 IPEIyNPeKICHUIO
HEeraTUBHBIX MOCIEACTBHH (YPOBEHB
kBanupukanuu — 6).
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5 AHHOTAIIUA PABOYUX ITPOI'PAMM JUCHHUIIJIMH, ITPAKTUK U THA
5.1 /IncuunmHbl 00s13aTEIbHOIN YacTH

AHHOTanus padoyeil NPOrpaMMbl AU CHHUILJIMHBI
«HMHOCTpaHHBIH A3BIK»

1. Heap TUCHMILUIMHBI — TIPHOOpETEHNE 00yJaIOMUMUCS 001Iel, KOMMYHUKATHBHOW U
npo(ecCHOHATPHOW KOMIIETEHIMH, YPOBEHb KOTOPBIX Ha OTHEIBHBIX JTamax s3bIKOBOM
MOATOTOBKM  IO3BOJISIET  UCIOJB30BaTh  MHOCTPAHHBIM  SI3bIK  NPAKTUYECKH Kak B
npodeccuoHanbHON  (MPOU3BOACTBEHHOW U HAy4YHOW) MAEATENBHOCTH, TaK W Ui Ielei
caMmo00pazoBaHMsI.

2. B pe3yabTare udy4eHust AUCHUUIIMHBI 00y4AKOIIUIACS HOJI/KEH:

Obnadams ClenyONUMA KOMIIETEHIIUSIMU U UHIUKATOPAMH MX JOCTH>KECHUSI :

VK-4.1; YK-4.2; VK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.7; YK-4.8; YK-4.9

3uams:

- OCHOBHBIE  CIOCOOBI  COYETAEMOCTH  JIEKCMYECKMX €IWHULl ¥  OCHOBHBIE
CJIIOBOOOpa3oBaTEIbHBIC MOJICIIH;

- PpYCCKHME OKBHUBAJIECHTHl OCHOBHBIX CJIOB U BBIP@XEHMH peyd B Ipoliecce
MEXJIMYHOCTHOTO U MEXKYJIBTYPHOTO B3aUMOJCHCTBHUS;

- OCHOBHBIE IIPUEMBI U METO/Ibl peeprpOBaHUS U AHHOTUPOBAHUS JIUTEPATYPHI;

- MACCHBHYI0 M AaKTHBHYIO JIEKCHKY, B TOM 4Hclie OOIIEHay4YHYI0 U CHEIHaIbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO JJIsl paOOTHI HaJ TUIIOBBIMH TEKCTAMU;

- IpueMbl paboThl C OPUTHHAIBHOM JINTEPATYpOil HA HUHOCTPAHHOM SI3BIKE.

Ymemo:

- paboTaTh C OPUTHHAIILHON JTUTEPATYPOH Ha HHOCTPAHHOM SI3BIKE;

- paboTaTh CO CIOBapeM;

- BECTH INEPENUCKY Ha U3y4aeMOM S3bIKE C LEIbI0 MEKIMYHOCTHOTO U MEXKKYIBTYPHOTO
B3aHMOJICHCTBHS,

- BECTH PEUEBYIO JIEATEIIbHOCTh IPUMEHUTENBHO K chepe ObITOBOI U mpodeccuoHaTbHON
KOMMYHHKAIIH.

Braoemy:

- MHOCTPAHHBIM $I3bIKOM Ha YpPOBHE MEKJIMYHOCTHOTO M MEXKKYJIbTYPHOTO OOIIEHUS,
HaBbIKAMH M YMEHUSIMH pPEUYEBOIl JEATENbHOCTH NPUMEHUTENBHO K cdepe ObITOBOM U
npodeccuoHaIbHON KOMMYHHUKAIIUU, OCHOBaMH ITyOIMYHOMN peyH;

- OCHOBamH pedeprpoBaHUS U AHHOTHPOBAHUS JIMTEPATyphl HA U3y4aeMOM HHOCTPAHHOM
SI3BIKE.

3. Kpartkoe coapep:xaHue QU CIHTLIAHBI

Paznen 1. 'pammaruueckue u JIeKCUYECKUE TPYIHOCTH U3y4aeMOoro sI3bIKa.

1.1 CopsokeHne W H3MEHEHHE TJIaroia-cBsi3kd B (opMax HACTOAIIETO BpPEMEHH.
Bunospemennsie ¢opmbl  rrnaronoB. OOpazoBanue ¢GopM  OPOCTHIX, MPOJOKEHHBIX,
nepdeKTHBIX U NMepPEeKTHO-TPOIOJKEHHBIX BPEMEH IJ1arosia. BorpocutenbHble TPEIIoKEeHUs B
pa3nuuHbIX BpeMeHax. OOpa3oBaHue OTpULATEIbHBIX (POPM IiIarosia B pa3iMyHbIX BpEMEHaX.

1.3 O6pa3zoBaHue NPOCTHIX, MPOJODKEHHBIX, TEPPEKTHBIX BPEMEH IJIaroJIbHBIX GOpPM U
ynoTtpebnenne (opM cTpadarenbHoro 3anora.l.4. BupoBpemeHHble (OpPMBI  TJIAroJoB.
OO6pa3oBaHu€e MPOCTHIX, MPOJOKEHHBIX, MEP(EKTHBIX U MepPPEKTHO-TPOJOKEHHBIX BPEMEH.
BonpocurenbHbele npeniokeHus: B pa3nuyHbIX BpeMeHax. OOpa3zoBaHHe OTpULATEIbHBIX (HopM
IJ1arojia B pa3JInyHbIX BpEMEHaX.

1.4 Tpuyactus. [Ipuyactus HacTosIero u npouremero spemenu. Ilepdexktasie Gopmel
npuyacTus. MecTo mpu4acTil B mpeuioskeHul. AOCOTIOTHBINA MPUYACTHBII 000POT.
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1.5 Nndunurus. @opmel uHpuHuTHBA. [IpogomkeHHbIH U nepPeKTHBIM UHPHUHUTHUB.
Oyakiun uHGUHUTHBA B mpemiokeHun. OOpa3oBaHue u ynoTpeOieHHEe WH(OUHUTUBHBIX
00OpOTOB THUIIA «CIIOKHOE TOUICKAIIEE» H «CIIOKHOE JTOTIOTHEHUE).

1.6 Monanbubie riaroiibl. CTpykTypa npejyioxkeHus. [IpuHIMIBI cI10BOOOpa3oBaHUs.
Coxkpamenus (a00peBuarypsi). O603HaueHue Aatel [IpaBuia YTeHHS XUMHYECKUX JJIEMEHTOB,
0003HaYCHUI W (POPMYIT HEOPraHWYECKHX COCAMHCHUN W YPAaBHEHUH XUMUYCCKUX PEAKIIHMA.
[IpaBuna wureHus enuHuy u3MepeHus. [lpaBwia uTeHUs HaMMEHOBAaHMM OCHOBHBIX
OPraHUYEeCKUX COCTUHECHUM.

Pa3nen 2. Pa3BuTHe HaBBIKOB UTEHUS] TEMATUYECKUX TEKCTOB.

2.1 YreHue TEKCTOB MO TEMaM:

2.1.1. BBeneHue B CrielHAIbHOCTh

2.1.2. I... MenneneeB

2.1.3. PXTY um. /.. MenneneeBa

2.1.4. Hayka u Hay4HBIC METObI, HAyYHBIE CTATHH

2.1.5. CoBpeMeHHbIE UHKEHEPHbBIE TEXHOJIOTUU

2.1.6. Xumuueckoe npeanpusTie

2.1.7. Xumnueckas nabopatopusi. TexHrnka 6e3o0macHOCTH B JlabopaTopuu. M3mepenus B
XMUMHUYECKOH 1abopaTopuu

2.1.8. Xumus Oymymiero.

2.1.9. buorexHonorusa PapmaneBTHYECKUE TPOU3BOICTBA.

2.1.10. 3enenast xumus. [Ipobaempl F3KOIOTHUH.

2.2 Ilonsatue o Bupax ureHus. [IpocMOTpoBOE YTEHHE HA NMPHUMEpPAX TEKCTOB O XHMMHH,
H.N. Menaeneese, PXTY um, .. Menaeneera.

AXTUBH3AIMS JIEKCUKH MPOYUTAHHBIX TEKCTOB.

2.3 H3ydaromiee YTeHHWE HAYYHBIX W HAYYHO-TIOMYJSIPHBIX TEKCTOB IO BHIOpAaHHOM
CHEelMaIbHOCTH Ha mpumepe TekcToB: «Hayka u HaydHble MeTOAbD», «XHUMHYECKOE
npennpustie», «COBpPEeMEHHbIE WH)XEHEPHBIE TEXHOJOTHUN», «XUMHUYecKas jadoparopus.
Texnuka Oe3omacHOCTH B jaboparopuu. M3MepeHus B XUMHUECKOHW jabopatopum», «XuMUs
Oynymero. CoBpeMeHHbIE TEHIECHIIUN pa3BUTHsI HaAyKu», «buorexnonorus. ®apmareBTudecKue
MIPOU3BOJICTBAY, «3eneHas xumus. [IpoOiaemMbl IK0IOTUNY.

Jlekcuueckue  OCOOCHHOCTH  TEKCTOB  HAyYHO-TEXHUYECKOW  HAMpPaBICHHOCTH.
TepMuHONIOTHUS HAYYHO-TEXHUYECKON JIUTEPATYpPhl HA H3y4aeMOM SI3bIKE.

Paznen 3. [Ipaktrka ycTHOM peuun

3.1 IlpakTuka yCTHOM pedu Mo TEMaM:

3.1.1. «I'oBopuM o cebe, o0 cBoei Oyaymiei mpodeccun,

3.1.2. «Moii ynuBepcuTeT»,

3.1.3. «YHUBEPCUTETCKUI KaMITyC»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u 1.1.

3.2 MoHnosnorudeckas peuyb 1o teme «o cebe u o Oynymieit mpodeccun». Jlekcuueckue
0COOCHHOCTH MOHOJIOTUYECKOU PEeUH.

3.3 PeueBoil 3THKET TMOBCETHEBHOTO OOIIEHUS (3HAKOMCTBO, MpECTaBJICHUE,
yCTaHOBJIEHHE M TOJyIep’KaHHe KOHTAKTa, 3alpoc U coobuieHne uHdopmaruu, nodyxaeHue K
JEWCTBUIO, BBIPAYKEHHE POCHOBI, COTTIACHS).

Oco0eHHOCTH AMATOrHYeCKON pedr Mo MPOHAEHHBIM TEMaM.

Paznen 4. OcoGeHHOCTH SI3bIKa CHEIMATbHOCTH

I'paMMaTndeckue TpyJHOCTH SA3bIKA CHIELUATIBHOCTH:

4.1. 'pammaTHUECKUE U JIEKCUYECKUE TPYIHOCTH SI3bIKA CIIEUATBHOCTH:

Paznuunble BapuaHTHI IepeBOa MpUYacTUil Ha pyccKuil sA3bIK. [IpuyacTHbie 000POTHI U
IIPUEMBI UX NIEPEBOJIA HA PYCCKUM SA3BIK.

4.2. CocnaratenbHoe HakJoHEHHE. POPMBI COCIAraTeIbHOTO HAKIOHEHUS B U3y4aeMOM
a3plke. MojanbHble TJaroibl M WX HCIOJIB30BAHUE B IMPEIIOKEHUSIX B COCIIAraTeIbHOM
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HAKJIOHEHUU. TUNEI

YCIOBHBIX IIPEIJIOKECHUM.

BapuanTsl

IepeBo/ia IMPEVIOKEHUN B

cociaraTeIbHOM HAKJIOHEHHHM M YCJIOBHBIX MpeioxeHuid. Ilopsiok ciIoB B MpeAyoKEHHU.
OMpaTruecKrue KOHCTPYKIIHH.
4.3. V3ydyenue mpaBui MEpeBOja pa3lW4HbIX (opM HMHOUHUTHBA U WHOPUHUTHBHBIX
000pOTOB Ha PYCCKUH S3BIK.
4.4 N3yyaroliiee YTeHUE TEKCTOB MO TEMATUKE:
1) «JIabopaTopusi»
2) «3Mepenust B XUMUYECKON 1a00paTopum.
CIIEHMAJIbHOM HAyYHO-TEXHUYECKOM JIMTEPATYPHI.

CTWINCTHYECKUE

Opranuzauus padoThl

0COOEHHOCTH
CO clenuaJIbHbIMHU CJIOBapilMI/I.

[lonarue o pedepupoBaHuu u

AHHOTHPOBAHWM TEKCTOB IO crenuanbHOCTH. llomck HOBOW WHQoOpMmanuu mpu padboTe ¢

TEKCTaMU U3 MEPUOJANYECKUX U3JaHUM U MOHOTpaduil, UHCTPYKIIUI, IPOCIEKTOB U CIIPABOYHOMN

JIUTEpaTypsl 110 pacCCMaTPUBAEMON TEMATHKE.
4. O0beM yueOHOM THCHHIIINHBI

Cemectp Cemectp
Bcero ] > 3 1
Bux yae6Ho# paGoTsI cemecTp cemecTp cemecTp ceMecTp
3E Axan. 3E Axar. 3E Axap,. 3E Axaj. 3E Axaj.
q. q. q. q. q.
Obuast TpypoemkocTh | o | 3540 | 20 | 72,0 | 20 | 720 |20 720 | 3,0/ 108,0
JUCIHUIIINHDBI
Konraxrnas padora— | 55| 1594 | 09 | 320 | 09| 320 |09 320 |09] 32,0
ayIUTOPHbIE 3AHATHA:
g’;‘)“mqeme SAHATHA 1 36112801 0,9 | 32,0 | 0,9 | 320 |09 320 [09]| 32,0
Cawocrosreannas 4,4 1160,0 | 1,1 | 400 | 1,1 | 40,0 |1,1| 40,0 |1,1| 40,0
padora
KonrakrHas 0.6 0.2 0,2 0,2
CaMOCTOsATENIbHAS paboTa
CamocTosTenbHOE 4,4 11 11 11 11
M3y4YEHUE Pa3/eiioB 159,4 39,8 39,8 39,8 40,0
JICLIUTUTUHBI
Buabl KoHTpOJIS:
Bujg konrposs u3 YII + + +
I9K3aMeH 1,0 | 36,0 - - - - - - 1,0| 36,0
KonraktHas pabora -
MIPOMEKYTOUHAS 0,4 - - - 0,4
aTTecTanus 1,0 ) ) } 1,0
[ToaroroBka K 3K3aMeHy. 35,6 - - - 35,6
Bun urorosoro 3auer 3auer 3auer JK3aMeH
KOHTPOJISI:
Cemectp Cemectp
Bun yuebHoit Bcero
paboTH 1 cemectp 2 cemecTp 3 cemectp 4 cemecTtp
3E Actp. | 3E | Actp. | 3E | Actp. | 3E | Actp. | 3E | Actp.
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Oobmas
TPYAOEMKOCTh 9 243 2 54,0 2 54 2 54 3 81

JAUCIHUITIIMHBI

KonTtakTHan
pabora —
ayJIUTOPHbIE
3aHATHSA:

36 | 9,75 [089| 24 |089| 24 |089| 24 |089| 24

[IpakTrueckue

3,6 96 089 24 (089 24 |089| 24 |089| 24
3ansrus (I13)

CamocroaTebHasd

paGora 44 | 1200 |1,11| 30,0 [1,11| 30,0 |1,11| 30,0 [1,11| 30,0

KonrtakrHas
CaMOCTOSATENbHAS 0,45 0,15 0,15 0,15
paborta

4.4 1,11 1,11 1,11 1,11
CaMOoCTOSITENbHOE
W3YYCHUE Pa3/ieiioB 119,55 29,85 29,85 29,85 30,0

JTUCITUILTNHE]

Buabl kKoHTpOJIA:

Bua kouTpoJis u3
v

IK3aMeH 1,0 27,0 - - - - - - 1,0 | 27,0

KonraktHas pabora
—  TPOMEXYTOYHAas 0,3 - - - 0,3
aTTecTarus 1,0 - - - 1,0

IloaroroBka x 26,7 i i i 26,7
JK3aMEHYy.

Buja urorosoro
KOHTPOJIS:

3auer 3auer 3auer DK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl JUCUUIIIMHBI
«HcTopus (mcropusi Poccun, Bceodmasi ucropus)»

1 Heap qucuumiauHbl — GOPMUPOBAHUE Y CTYACHTOB LIEJIOCTHOTO IMPEACTaBICHUS 00
HCTOPUYECKOM IMpoIuioM Poccun, ee MecTe BO BCEMHUPHO-HCTOPHYECKOM MPOIIECcCe.

2 B pe3yabraTe U3y4eHus: AUCHUILIMHBI 00y4aIOUIMIACS J0JIKEeH:

Obaadoams clieqyOIUMA KOMIIETEHIIMSIMA U UHIUKATOPAMU UX JTOCTHKECHUS:

VK-5.1, VK-5.2, YK-5.3, VK-5.6, VK-5.7, VK-5.11, YK-5.12, YK-5.13.

3nameo:

— OCHOBHBIE HaIPaBIIEHUs, TPOOIEMBI U METOIbI UCTOPUUECKON HAYKH;

— OCHOBHBIE dSTambl M KIIOYEBBIE COOBITHUS HcTOpHHM Poccun u MHUpa; 0COOCHHOCTH
pPa3BUTHUSI POCCHUUCKOTO TOCYJapCTBA, BBIAAIOIIMXCS JEATeNed OTEYeCTBEHHOM M BceoOIen
HCTOPUH.

Ymemn:

— COOTHOCUTH OOIME WCTOPUYECKUE TMPOIECCHl M OTHCNbHbIE (AKThI, BBISBISTH
CYIIIECTBEHHBIE YEepPThl HMCTOPUUYECKUX TMPOIECCOB, SBICHUH H COOBITHI; aHAIW3HPOBATH
COIMANIbHO-3HAUYUMBIE TTPOOJIEMBI;

— QopmynHpoBaTh M apPryMEHTUPOBAHO OTCTaWBAaTh COOCTBEHHYIO TO3HUIMIO TIO
pa3IMYHBIM MpoOIeMaM UCTOPHUU.
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Bnaoemw:

— TPEICTaBICHUSIMH OO0 HCTOPHHM KaK HayKe, €€ MECTe B CHUCTEeME T'yMaHUTApHOTO
3HAHUS,

— IPEJICTABJIICHUSIMHA 00 OCHOBHBIX ATallax B ICTOPUU YEIIOBEYECTBA U UX XPOHOJIOTHH;

— KaTeropHabHO-TIOHSATUIHBIM allapaToM U3y4aeMOU AUCIUTLIINHBL

— HaBBIKAMH aHATTN3a UCTOPUYCCKUX HCTOYHHKOB.

3 Kpartkoe coaep:kanue JHCHUILTHHBI

Paznen 1. Hcropus B cucTeMe COLMAJIBHO-TYMAHMTAPHBIX HayK. (OCHOBBI
MeTOJ0JIOTMH HMCTOPUYecKoil HayKu. Oco0eHHOCTH CTAHOBJIEHMSI TOCYAapCTBEHHOCTH B
Poccum 1o cpaBHeHHIO ¢ eBpOIeiicKMMH PaHHeCPeIHeBeKOBbIMH rOCyAapCTBaMH.

1. 1. Mecro ucropunm B cucremMe Hayk. /I[peBHeiiliee mponuioe 4yejgoBeyecTBa M
nepsble nMBUIN3anuMu. [Ipenmer ucropuueckoil Hayku. Posib Teopuu B MO3HaAHUM MPOILIOTO.
CymHocTb, (popmbl, QYHKIHMH HCTOpHYECKOro 3HaHUS. [IoHSATHE HMCTOPUYECKOTO HCTOYHHUKA,
KJlacCU(pUKausi HUCTOPUYECKUX MCTOYHMKOB. Mcrtopuss Poccum — HeoThemsieMas 4acThb
BCEMUPHON UCTOpUU; 00I1Iee U 0COOEHHOE B UICTOPUUYECKOM PA3BUTHH.

Antponorene3. Heonutnueckas peBomonus. CoumanbHbli  cTpoil. Paznoxenue
nepBoObITHON oOmmHbL. [{uBunuzanuu Jlpesnero Boctoka. ['ocynaperBa antuunoctu. Hapoibl
U JIpeBHEHUIINE rocyaapcTa Ha Teppuropun Poccun. OTHOTEeHe3 cnaBsH. Benukoe [lepecenenne
HapooB B |11-1V BB.

Tpaguionusle  (GOpMBI  COLMAIBHON  OpraHM3alii  €BPONEHCKUX HApoJO0B B
JOTOCY/IapCTBEHHBIN MepHOJ. BO3HMKHOBEHHE pPaHHECPEIHEBEKOBON TIOCYIAPCTBEHHOCTH B
EBpone.

ODTHOKYJIbTYPHbIE W COLMAIBHO-TIOJIUTHYECKUE MPOLECChl CTAHOBJIEHUS POCCUUCKOMN
rocynapctBeHHOCTH. Hawano poccuiickoii rocymapctBeHHOCTH. JlpeBHsisi Pych. Ilpunsitue
XpUCTHAHCTBA.

1.2. Cpennue Beka. MecTo CpeAHEBEKOBbS BO BCEMHUPHO-UCTOPUUYECKOM IpOIIECCe.
Pycckue 3emmu B X11-XI11 BB. MoHroso-Tatapckoe HamecTBue Ha Pych. DkcnaHcus B 3amagHbie
U CEBEPO-3aIlaJIHbIE PYCCKUE 3eMIIHM. Bennkoe KHKEeCTBO JTUTOBCKOE U Pycckoe rocynapcTso.

CxiazbIBaHHE€ OCHOB HAIIMOHAIBHBIX TocynapcTB B 3amamHoii EBpome. OOpazoBanue
Poccuiickoro rocynapcTBa, €ro HCTOPUYECKOE 3HAUCHHE.

1.3. HoBoe Bpemsi. Y wucrokoB HoBoro BpemeHun. (OCOOEHHOCTH COCIOBHO-
npeacTaBuTebHOM MoHapxum B EBpore m Poccun. Hawamo XVII Beka — smoxa BceoOmiero
eBpomneiickoro kpusuca. Poccus B XVI B. - XVIl BB. CHHXpOHHOCTh KPU3HCHBIX CUTYaIlUl B
pa3HbIX cTpaHax. «CmyTHOe Bpems» B Poccun.

I'enesuc kanutammsma. Ero ¢opmbl u cocyiiecTBoBaHuE ¢ 31eMeHTaMu (deoganu3ma.
OcobenHocT pa3nuyHbIX peruoHoB EBpombl. dopmuipoBaHue MupoBOro poiHkKa. [lomgbem
MaHy(paKTypHOTo Mpou3BoAcTBa. POpMUPOBAHNE BHYTPEHHUX PHIHKOB.

I'enesuc camonepxkaBus B Poccuu. «Bropoe uznanue» kpenoctHuuectBa — CoOopHoe
ynoxkenune 1649 r. u opuandeckoe opopmiieHrne KpernocTHoro mnpasa. Cekynspusaius pyccKon
KYJIbTYpHI.

Paznen 2. Ot HoBoro k HoBeiilnemy Bpemenn. Poccuiickas ummnepus B XVIII —
HayaJje XX B.

2.1. XVIII Bek — BeKk MOJepPHM3allMH W TpocBelleHus. lneliHble M COLUAIBHO-
nonutudeckue HcToku IIpocBemenns. OCHOBHBIE 4YEpPThl NPOCBETUTEIBCKOM HJICOJOTHU:
YEJIOBEK U IOCYNapCTBO, «ECTECTBEHHOE IIPaBo», 3THKA. Maes mporpecca kak rocrnoacTByOLIEe
TEUeHHUE B 0OLECTBEHHON MBICIIH.

Pedopmer Ilerpa | kak mepBast MOMBITKa MOJEPHU3ALMHN CTpaHbl, €€ OCOOCHHOCTH.
®opmupoBanue Poccuiickoil nMmnepunr. OCHOBHBIE HaIIPaBIEHUS «EBPOIEU3ALNN» CTPAHBI.
DBoIONUS COLMANBHOM CTPYKTYphI oOIecTBa. JanpHeimee pacmupenue rpanul Poccuiickoi
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umnepun. Poccust B smoxy mpocBemieHHoro abcomortusma. Poccust u EBpoma B XVIII Beke.
N3meHeHus B MEXIYHAPOHOM I0JIOKEHUU POCCUIICKON UMITEpUH.

2.2. XIX crogerune. IIpombmuienHsiii nepeBopotr B EBpome u Poccum: obmee u
ocobenHoe. Baxueiinne ycnoBus nepexoaa Poccun k nHAyCTpHaIbHOMY OOIIECTBY — PEIICHHE
KpPECTbSIHCKOTO BOIIpOCa u OTpaHUuYEHUE caMoJIepKaBHUs. JlutensHOCTD,
HEINOCJIEJI0BATEIbHOCTD, IMKIMYHOCTH Ipoliecca OypikyasHoro pepopmupoBanus. EBponeiickas
peBomtonus 1848—1849 rr. Utoru, 3HaueHue, HICTOPUYECKUE TIOCTIEACTBHSL.

Ponp cyObexTHBHOTO (hakTopa B mpeoposieHun otcraBaHusa. Pedopmer XIX Beka, ux
3Hauenue. OOiecTBeHHbIe BUKEHN B XX Beke.

2.3. Poccusi u Mup Ha py0e:ke BeKOB: KpH3uchl pa3BuTusi. O0IIUEe UTOTH POCCUHCKON
MOJIEPHU3ALMK K Haday XX Beka.

CootHomenue nonutnueckux cuil B Poccum B Hauane XX Beka. Hapacranue kpusuca
camozepkaBusi. llepBas poccuiickasi pepomtomms. OOpa3oBaHHE TMOJUTHYECKUX TMapTHIMA.
l'ocynapcTtBenHas nqyma Hadana XX BeKa Kak IEpPBBIM ONBIT POCCHMCKOIO MapilaMeHTapu3Ma.
CronbimuHckas arpapHas pegopma. IlepBas mupoBas BoilHa u ywyactue B Hed Poccum.
®eBpanbckas peBoitonus 1917r. 1 KopeHHbIE U3MEHEHUS B IOJTUTUUECKOM )KU3HU CTPaHBbI.

Pasnen 3. Bcemupno-ucropuueckuii mnpomecc um XX Bek. OT coOBeTCKOro
rocyrapcrsa Kk coppeMeHHoil Poccuu. OCHOBHBIE TEHAEHUMH MHPOBOIO Pa3BUTHS HA
COBpEMEHHOM JTare.

3. 1. Hayano HoBeiilnero Bpemenun. OopMHpoBaHWE W CYIIHOCTh COBETCKOTO CTpOSI.
Mapkcu3m Kak HJI€0JOTHYECKass OCHOBAa PEBOJIOIHMOHHBIX MPEeoOpa3oBaHUNW M POCCHUHCKHE
peanuu. IloaroroBka u mobema OxTsO0phCKOrO BoOpyxkeHHOro Bocctanus B Ilerporpaze. II
Bcepoccutickuit che3n COBETOB M €ro pemieHus. DKOHOMHYECKas W COIMalbHas TOJHMTHKA
OOJIbIIIEBUKOB.

Hroru nepBoit MupoBo# BOWHbBI. Bepcalibckasi cucTeMa MeXIyHapOIHbIX OTHOIIICHUH.

I'paxxmanckass BoitHa u wuHOcTpaHHas wuHTepBeHIMA. Cyapba wu 3Haduenme HOIla.
YTBepxkaeHue OJHOMAPTHIHOW monuTH4eckoi cuctembl. O6pazoBanue CCCP. Ilonutnyeckas
6oprba B maptuu u rocynapctse. CCCP B ronbl mepBoIx nsaTuneTok (koner 20-x rr. — 30-e IT.).

MupoBoit sxoHOMHYecKui kpuzuc 1929-1933 r1r. w BapmaHThl BBIXOJA W3 HETO.
Totanutapusm B EBpomne. ®@opmupoBaHue pexkuma JMYHOW Biacth CTajivMHa M KOMAaH]IHO-
aIMUHUCTPATUBHOM cucTeMbl ympaBiaeHus rocynapctBoM. Konctutymuss CCCP 1936 r.
Buemnss nosmtuka CCCP B 20-30-¢ . JlestensHocTh KoMuHTEpHA.

3.2. Bropass mupoBasi BoiiHa. Beaukasa OtedyecTBeHHasi BoiiHa: «be3 cpoka
mapHocT». MockBa u MockoBckasg oOmacte B roasl Bemmkoid OreyecTBEHHON BOWHBI.
OcHoBHbIe dTanbl Bennkoi OtedecTBEeHHON BOMHBI. KOpeHHOH 1epenoM B X0/1€ BOMHBI.

CoBerckuii ThU1 B rojabl BOWHBL bopb0a B ThUly Bpara. IlaptuzaHckoe IBMXKEHHE.
UYenopeueckue 1 MaTepUAIbHBIE IOTEPU B X0 BOWHBI.

Pemaromuii Bkiag CoBerckoro Corosa B pasrpoM (amusma. HiopHOeprekuii mporecc Haj
HAIUCTCKUMU BOCHHBIMU MPECTYIMHUKAMU. Xa0apOBCKHIA ITpoLiecc.

3. 3. CCCP u mup c¢ nocjieBoeHHOro nepuoaa a0 1991 r. MismeHeHue COOTHOIICHUS CHIT
B MHUp€ IOcJie BTOPOi MUpPOBOM BOMHBI. Hauano «xononHo#t BoHbD. «/lokTpuna TpymsHa» u
«[Tnan Mapmamna». @opmupoBaHue OUIOJIIPHOTO MHUpa. B3auMMOOTHOIIEHUs €O CTpaHaMu
«HapoaHo# nemokpatum». Coznanue CoBeTa PKOHOMMYECKOW B3zammonomouid. KoH(mUKT c
Orocnasueil. Opranuzanus Cesepoariantuueckoro jgorosopa (HATO). Co3zpnanue
Opranuzannn Bapmasckoro norosopa. Boiina B Kopee. TpynHOCTH MOCIEBOEHHOTO pa3BUTHUSA
CCCP. VYxecToueHHE MOJIMTUYECKOTO PEKHMA U HACOJOIMYECKOro KOHTpois. llomeiTkn
oOHOBNIEHMs «rocynapcTBeHHoro coumanusma». XX cbe3 KIICC u ocyxaeHue KynbTa
muuyHocty CranuHa. «OTTenenb» B AyXOBHOH cdepe.

OkoHOMUYeckue pedopMbl cepeauHbl 60-X ToJ0oB, MPUYMHBI HX HE3aBEPIIEHHOCTH.
«["ocymapctBo OmaroaeHcTBus». IV u V Pecniyonuka Bo @panuuu. ObpasoBanue u Passutue
OPI'. «OxoHoMuueckoe uyno» Anonun. Pacnag konoHuaibHOM cucTembl. HeokoHcepBaTh3m
BenukoOpurtanuu. Peitronomuka B CILIA.
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Hapacranue kpu3HCHBIX sSIBIEHUHN B COBETCKOM obOmiectBe B 70-¢ — cepenaune 80-X roJoB.
Hosas Konctutynus CCCP. Konuenuus «passutoro couunanusma». Buemnsas nonuruka CCCP
B KoHIIe 60-x Havasne 80-X IT.: OT pa3psaKkud K 000CTPEHUIO0 MEXAYHAPOHONH OOCTAaHOBKH.

«Ilepectpoiikay: CyIIHOCTb, 1I€]IU, 3a]1a4M, OCHOBHBbIE 3TaIlbl, pe3ynbrarel. Pacnag CCCP.
O6pazoBanue CHI'.

3.4. OcHOBHble TeHJAEHUHM MHPOBOIO Ppa3BUTHUSI HAa COBPEMEHHOM JTarme.
CraHoBJieHHe HOBOIl poccuiickoii rocyaapcrBeHHocTH (¢ 1991- mo Hacrosiiee Bpems).
JIuGepanbHasi KOHLEMIMS POCCHMCKHX pedopM: Tepexoa K PhIHKY, (OpMUPOBaHHE
TpaXJIaHCKOTO O0IIecTBa M MpaBoBOro rocyaapcTra. «llloxoBas Tepamusy» SKOHOMHYECKUX
pebopm B Hagame 90-x romoB. Kowcturynus Poccuiickoit  ®eneparmmu  1993r.
MeskHaIMOHAJIbHBIE OTHOIICHHA. [loMTHYeCKHue mapTUU M OOIIECTBEHHBIC NBHXKEHUs Poccuu
Ha CcOBpeMeHHOM »otame. Poccwss Ha mytw MojepHuU3anuu. Poccus B cHcTeMe MHPOBOMA
HSKOHOMHUKH M MEXIYHApOIHBIX CBs3eidl. MupoBoi sxoHommueckmii kpuzuc 2008-2011 rr.
HoBsie reonosmtryeckoe peaiii B MUPE M UX BIMSHUE HAa BHEUIHIOKO NOJUTHKY Poccuiickoit
®enepanun. ['modanpHbIE MPOOIEMBI COBPEMEHHOCTH.

4 O0beM yueOHOI M CUNILTHHBI.

O0beM TUCHUIIIINHBI
Buja yueOHo# padoThbl Axan. | Actp.
3E
. .

OO0uiasi TPy10€eMKOCTb IV CIIUTIJIMHbI 4 144 108
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSTHSI: 1,3 48 36
Jlexkun 0,9 32 24
[Tpaktuueckue 3ausatus (113) 0,4 16 12
CamocrosiTeJibHasi padoTa 1,7 60 45
KonTtakTHas camocTosiTenbHas pabota 17 - -
CaMOCTOSATETFHOE N3YUYEHUE Pa3/IeIOB AUCITUTIITMHBI ' 60 45
Buja koHTpoJs:
IK3aMeH 1 36 27
KonrtakTHas paboTa — mpoMeXyTOYHas aTTECTaIus 1 0,4 0,3
[ToaroroBka Kk 3K3aMeHy. 35,6 26,7
Buja nTOroBoro KOHTpoJIsi: DK3aMeH

AHHOTANUA padoyeil MPOrpaMMbl THCUUIIIMHBI
«IIpaBoBenenune»

1 Heab AMCUMIUIMHBI — OBJIaJICHUE OCHOBAMH MPABOBBIX 3HAHMK; (POPMHPOBAHHUE OCHOB
MIPaBOBOM KYJIBTYPBI U IPABOMEPHOTO MOBEACHUS I'PaXkIaHNHA CTPAHBI.

2 B pe3yabTaTe H3y4YeHUs1 AUCHHUILIMHBI 00y4arOIIUICS J0JIKEH:

OO6naaath ciaenyrOIIMMI KOMIIETEHIUAMU U HHIUKATOPAMH UX TOCTHKEHUS:

VK-11.1, YVK-11.2, YK-11.3, OIIK-3.3, OIIK-3.9, OIIK-3.10, OI1K-3.13

3name:

- OCHOBBI POCCHUHCKOW IMPAaBOBOM CHUCTEMBl U POCCUMCKOTO 3aKOHOJATEIbCTBA,
OCHOBBI OpraHu3aluu ¥ (YHKIHOHUPOBAHUS CYACOHBIX M MHBIX MPABONPUMEHUTEIbHBIX U
MIPaBOOXPAHUTEIBHBIX OPraHOB;

- MpaBOBbIE W HPABCTBEHHO-ITHUECKHE HOPMBI B cdepe mnpodeccnoHanbHON
JIeSITeILHOCTH;

- MPAaBOBbIE HOPMBI, PETYJIUPYIOIINE OTHOILIEHUWE YEJIOBEKAa K YEIOBEKY,
0OIIECTBY, OKPYKAIOIIEH Cpene;

- mpaBa ¥ 00S13aHHOCTHU TPAXKIaHUHA,;
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—  OCHOBBI TPYJOBOTO 3aKOHOIaTEIbCTBA;

—  OCHOBBI XO35HCTBEHHOIO IIPaBa;

- OCHOBHBIE HAIIPABJICHUs] aHTUKOPPYINLIMOHHON JEATENbHOCTH B PD

Ymemn:

- HCIIOJIB30BAaTh JTUYECKUE M IPABOBBIE HOPMBI, PETYJIUPYIOIIME OTHOIIEHUE
4eJoBeKa K YENIOBEKY, OOILIECTBY, OKPYKAIOLIEH cpene, HMCIO0Jb30BaTh IIpaBa U CBOOOMIBI
YeJI0BEKA U TpaXkJaHWHA MpU pa3padOTKe COLMATIbHBIX IPOEKTOB;

—  HCIOJNB30BaTb M COCTAaBIATh HOPMATUBHBIE W  IIPABOBBIE  JOKYMEHTHI,
OTHOCSIINECS K MPO(PECCHOHATBHON AEATENbHOCTH, MPEIIPUHIMATE HEOOXOAUMBIE MEPHI K
BOCCTAHOBJICHUIO HAPYILICHHBIX IPAB;

—  peanu30BBIBATH IIpaBa U CBOOObI YETIOBEKA U IPAXKAAHUHA B Pa3IMUHBIX chepax

KU3HEACITEIBHOCTH.

Braoemns:

- HaBBIKaMU TPUMEHEHUS 3aKOHOIATSJIBCTBA MPU PEIICHUH MTPAKTHICCKHUX 3a]1ad.

3 Kpartkoe coaep:kanne TUCIHHINIHHBI

Pazoen 1. Ocnosbt meopuu cocyoapcmea u npasa

1.1 OcHOBBI TEOpPHH TOCYAApCTBA

1.2 OcCHOBBI TEOpHUH TIpaBa

Pa3zoen 2. Ompacau nybauunoeo npasa

2.1 OCHOBBI KOHCTUTYITMOHHOTO TTpaBa

2.2 OCHOBBI aIMUHHACTPATUBHOTO TIpaBa

2.3 OCHOBEHI YTOJIOBHOTO TIpaBa

2.4 Koppymnius Kak COIMaibHOE U MTPABOBOE SIBJIEHNWE B COBPEMEHHOM OOIIECTBE

2.5 OCHOBBI KOJIOTHYECKOTO TIpaBa

2.6 HopmaTuBHOE MpaBOBOE pErylIMpoBaHHUE 3anuThl nHGopManuu. [IpaBoBbIe OCHOBBI
3alUThI TOCYAAPCTBEHHOMN TalHbI

Pa3zoen 3. Ompacnu wacmnozo npasa

3.1. I'paxxgaHcKoe MpaBo: OCHOBHBIE MTOJIOYKEHHUS O0IIEH YacTH.

3.2. ABTOpcKO€ M TMAaTeHTHOEe TMpaBO U  TMpaBoBas  3allluTa  pPe3yJIbTaTOB
MHTEJUIEKTYaJIbHOM.

3.3. OCHOBBI XO3SIICTBEHHOTO (IIPEANPUHUMATEIHLCKOTO) IPaBa.

3.4. OcHOBBI CeMEHHOTO TIpaBa

3.5. OcHOBHI TPYIOBOTO MpaBa

Paszoen 4. Ocobennocmu npasoeozo pe2ynuposanus npogeccuoHaIbHOU 0esimelbHOCU 8
OMOENIbHBIX OMPACTAX XUMULECKOL NPOMbIULIEHHOCTNU

4.1 OcHOBBI  HAIlMOHAIBHOW  OE30MACHOCTH, TOCYJAPCTBEHHOM TOIUTHKUA H
3aKOHOJATEIHCTBO B 00JIACTH 0OecrieueHus SAepHOI U paualuOHHON 0e30MacHOCTH.

4.2 OcoOeHHOCTH TMPABOBOIO PErYIHPOBaHUA TpyAa pPAOOTHUKOB XHMHYECKOMN
MIPOMBIIITIEHHOCTH.

4.3 HopmaTtuBHO-TIpaBoBasi 0a3a peryiupoBaHUS XUMHUYECKOH M HedTeXUMHUYECKOM
otpacnu B Poccun.

OO1ee KOIMUYECTBO pa3aeoB 4.

4 O0beM y4yeOHOM JMCUMILINHBI

O0beM TUCHMIINHBI
Bua yuyeOHo# padoThI Axan. | Acip.
3E
4. 4.

OO0masi Tpy10€eMKOCTh IV CHUTJIHHbI 3 108 81
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,9 32 24
Jlexuun 0,45 16 12
[Ipaktuueckue 3ausarus (113) 0,45 16 12
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CamocrosiTesbHas padora 2,1 76 57
KoHnrakTHas camocrositenbHas paboTa 21 0,2 0,15
CamocTOosSITeIbHOE H3YUEHHE Pa3AeIoB TUCIUIUINHBI ’ 75,8 | 56,85
Bujx koHTpOJIS: 3auer
AHHOTaUMsA padoyeil MPOrpaMMbl AU CHUILIHHbI
«Duirocopusn»
1. Henp aucuumimibl «Punocopus» — chopMHpPOBATh Y CTYJACHTOB KOMILIEKCHOEC

NpeACTaBICHHEe O POJIM U MecTe (uiaocopuu B CHUCTEME TYMaHHMTApHBIX, COLMAIBHBIX M
€CTECTBEHHBIX HAYK, TO3HAKOMUTH UX C OCHOBaMH (priocockoro 3HaHUS, HEOOXOAUMBIMU TS
pEILIeHNs TEOPETUUECKUX U PAKTUYECKUX 3a/1ad.

2. B pe3yabTate u3yyeHUs JUCHUNIHHBI 00yYAKOMIMIiCS T0JIKEH:

OO6nanate cleqylOmMMA KOMIETEHUHUSAMH M WHAMKaTopamMu ux gocTikeHusa: YK-5.4,
VYK-5.5, YK-5.8, YK-5.9, YK-5.14.

3HATh: OCHOBHOE COJIEp’KaHUE TJABHBIX (QUIOCO(PCKMX MIKOJ M HaNpaBiIeHU,
MIpPEe/ICTaBUTENEH 3THUX IIKOJ, CBSI3b M pa3linuue UX (QUIOCOPCKUX HJEH, CBSI3b HCTOPHUKO-
(bUIoCOPCKUX KOHIEMIUN C COBPEMEHHBIMU MpoOIeMaMi HHAWBUAYATHHON M OOIECTBEHHOU
KU3HU;

yMeThb: TIOHMMaTh W  aHaJU3UPOBAaTh  MHUPOBO33PEHUYECKUE, COLMAIbHBIE H
WHIUBUAyaJIbHbIE  MpOOJeMbl COBPEMEHHOM  JKM3HM; TPAaMOTHO BECTH JHUCKYCCHIO,
aHAJIM3UPOBATh OCOOEHHOCTH MEXKYJIbTYPHOTO B3aWMOJAEWUCTBUS, OOYCIOBJICHHbBIE PA3INYUEM
STUYECKUX, PEJIMTHO3HBIX U LEHHOCTHBIX CHCTEM, ONUpasch Ha HapaOOTaHHBI B HCTOPHUHU
¢unocopun Marepuan; TNPUMEHSATh IMOJIydeHHble (uiIocopcKkue 3HaHMS K PELICHHUIO
npodecCHOHANTBHBIX 33724,

BJIaJIeTh: MPEACTaBICHUSAMHU O QUIOCO(PUH KaK HAYKE U CUCTEME LIEHHOCTEH, ee MecTe B
cHUCTeME T'yMaHWTapHOTO 3HaHMs; OCHOBaMM (PHIIOCO(CKOTO MBIIUICHHUS; KaTeropHalbHbIM
anmnapaTrom M3y4yaeMoN IUCIMILIMHBI, GHIOCOPCKUMH METOJaMH aHAlIN3a pa3IMYHbIX IpoOIeM,
HaBbIKaMH (GMIOCO(CKON KyIbTYpbl Ul BBIPAaOOTKM CHCTEMHOTO, LEJIOCTHOIO B3IVIsJa Ha
JEeWCTBUTENBHOCTh U MECTO XUMHUH U XUMUYECKOH TEXHOJIOTUH B LIEJIOCTHON KapTUHE MUPA.

3. Kpartkoe cogep:xanue IUCHHUILIHHBI

Beenenne. ®unocodusi, ee MPOUCXOKICHUE U POJIb B OOIIECTBE.

Pasznen 1. OcHoBHbIE (uitocopckue MKOIbI.

Antnunas ¢unocodus (mocokparuku, coductel, Cokpar, Jlemokpur, Ilmarow,
ApHCTOTENb, JUIMHUCTUYECKH-pUMCKas ¢unocodus). OcHOBHBIE MPOOIEMBbl CPEIHEBEKOBOU
¢unocopun u snoxu Bospoxaenus. dPunocodpus Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus IIpocsemenus. Hemenkas knaccuueckas ¢unocodus. Pycckas dunocodus XIX —
XX BB. OcHOBbl MapkcucTtckoil ¢unocoduu. OCHOBHBIE HaNpaBiICHUS COBPEMEHHOMN
dbunocodum.

Pasznen 2. dusiocodpckue KOHIENUUHA ObITHS M O3HAHUS.

[Ipobnema ObiTust B uctopun ¢unocoduu. I[loHATHS MaTepHATBHOTO U UAEATHHOTO.
OcHoBHble (unocodckre HalpaBieHUS: MaTepualu3M M uaeanu3M. [IpuHIun rinod6amsHOTO
HBOJIIOIIMOHU3MA B COBPEMEHHOM HaydHOU KapTHHE MUpA.

KoHuemnimu npoctpaHcTBa U BpEMEHU B UCTOPHUH (HUI0CO(UU U HAYKH.

[Ipoucxoxaenne cozHanus. Ponb Tpyaa B MpoUCX0XKACHUN co3HaHus. Maeamuctuueckue
U MaTepuajgucThuueckue KoHmenmuu co3HaHus. Cos3Hanwme u Mo3r. Co3HarenbHOE U
6eccosHarenpHoe. Co3HaHue U 13bIK. CO3HAHHME U CAMOCO3HAHHE.

Konnenuun rHOCeonoruu B UcCTOpuH  (uiocoduu: CeHCyanu3M, paluoHAIU3M,
CKENTHUIU3M, arHOCTHUIIM3M, KOHIICTIIIHUS BPOKICHHBIX HJIeH, anpruopu3M. [lnaneKkTuka mo3HaHus:
YyBCTBEHHOE U paiuoHagbHoe. OCHOBHBIE TEOPUHU UCTHUHBI.

Pazgen 3. Ipo6.iemsbl yesioBeka B ¢puiiocoduu.
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Yenoek Kak nmpeamer guiocodcekoro aHanmza B uctopun gpuinocoduu. [Ipoucxoxaenne
YeJoBeKa: MPUPOAHbIE M COLMAIBHBIC YCIOBHS aHTPOINOCOIMOreHe3a. buomornyeckoe u
COLIMANIBHOE B YeJoBeke. HIMBUA, HHIUBUAYaTbHOCTD, TMYHOCTD.

CMbICT KU3HU U TpeAHa3HadeHue udenoBeka. JKusHb, cMepTh, OeccMmepTue. J[BmkeHue
HEHACWJIMsI, €ro poJib B coBpeMeHHOW xu3HM. Llenm u nenHoctu. CBoOoma BomM U
OTBETCTBEHHOCTb JIMYHOCTH. HpaBCTBEHHBIE, PETUTHO3HBIE, ICTETUIECKUE IICHHOCTH.

Paznen 4. ®usnocodus ucropun u od1ecTBa

UemoBeK B CHCTEME COLMAIbHBIX CBsI3ed. JIMYHOCTH HM  Maccel, CcBOOOJa U
HeoOxoauMocTh. Duiocoduss uctopur: (GOpPMALMOHHAS W LHUBHIM3AIMOHHAS KOHLEHIIUU
HCTOPHYECKOTO pa3BUTHA. lIporpeccucTckre W IMUKINYECKHE MOJENH pa3BUTHA. | 100anbHBIE
po0OsIeMbl COBpeMEeHHOCTH. KOHIenus ycTOHYMBOTO pa3BUTHS B CLICHAPHH OYAYILETO.

OObmectBo U ero crpykrypa. CounuanbHas, MNOJIUTHYECKass U JyXOBHas cQepsl
obmectBa. Konneniuu rocynapctsa B HCTOpuu gpuiiocodckoi Mpiciu. ['paxaaHckoe 0011ecTBo
Y TIPaBOBOE TOCYIAPCTBO.

Paspnen 5. @uiocopckue npodaeMbl XUMUM U XUHMUYECKOM TEXHOJIOTMHU

Hayunoe u BHeHayuHoe 3HaHMe. CTpyKTypa Hay4HOrO 3HaHUS, €r0 METObl U (OPMBI.
Hay4Hble peBOJIOIMHM M CMEHA THIIOB PallMOHATBHOCTH. Hayka B COBpeMEHHOM MHpe. DTHKa
HAyKW ¥ OTBETCTBEHHOCTh YUYE€HOTO.

[IpoGnema cooTHOMIEHUST Hayku © TeXHUKU. ColMallbHbIe TOCIEICTBHS HAyJHO-
TEXHUYECKOTO TMporpecca. IJTHYECKHE M IKOJOTHMUECKHE HWMIEPATHBBI Pa3BUTHS HAYKH W
TEXHUKH.

MecTo XMMHU B CHCTEME €CTeCTBEHHBIX HayK. OCHOBHas Tpo0ieMa XMMHH KaK HAYKA H
npou3BojacTBa. lemm w  3amaum  xuMudeckod  TexHonormu. Crnenupuka  XUMHKO-
TEXHOJIOTHYECKOT0 3HaHUA: (yHIAMEHTAIBHOE U MPUKIAHOE, SMIUPUUYECKOE U TEOPETUUECKOE.

4. O0beM yueOHOM TUCUMIITIMHBI

Buner yue6HOI paboThI 3E Axan. 4. Actp. u.

OO0miasi TPy10eMKOCTh TUCIHIIMHBI 10 Y4eOHOMY 4 144 108
MJIaHY
Konraktnas pa6ora (KP): 1,78 48 36
Jlexuunu (JIek) 0,89 32 24
[Ipaktuueckue 3ausatus (113) 0,89 16 12
CamocrositesibHas padora (CP): 1,22 60 45
CaMOCTOATEbHOE U3YUEHUE Pa3/IeIOB IUCIUTUIUHEI 1,22 60 45
Bujg koHTpOJIS: JK3amMeH
9K3aMeH 1 36 27
KonTakTHas paboTa — mpoMeKyTOYHAsl aTTECTAIIHS 1 0,4 0,3
IToaroToBka K 3K3aMeHy 35,6 26,7

AHHOTanuA padoyeil NPOrpaMMspl JUCHHUILIMHBI

«OCHOBBI IKOHOMUKH U YIPABJIEHUS MPOU3BOJICTBOM
1 Hear AuCOMIJIMHBI — TOJYYeHHE CHUCTeMbl 3HaHUH 00 HSKOHOMHYECKUX

3aKOHOMCPHOCTAX (I)yHKI_II/IOHI/IpOBaHI/IH MIPOMBIIIJICHHOTO IMpOU3BOACTBA B CUCTEME
HaHHOHaHLHOﬁ 3KOHOMHMKHU, (bOpMPIpOBaHI/Ie 3KOHOMHNYECCKOT'O MBIINIJICHUSA MW HCIIOJBb30BaAHHC
MOJIYYCHHBIX 3HAaHUU B HpaKTI/I‘{eCKOﬁ OCATCIIBHOCTH.

2 B pesyabraTe n3y4eHusi AUCHHUILIMHBI 00y4alOIIMICS H0JIKEeH:

05]161061”1b CJICAYIOMIUMHU KOMIICTCHIIUAMU U UHAUKATOPAMU UX NOCTHIKCHUS:

VK-10.1; YK-10.2; YK-10.3; OIIK-3.1; OIIK-3.2; OIIK-3.4; OIIK-3.5; OIIK-3.6, OIIK-
3.7;
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OIIK-3.11; OIIK-3.14,; OIIK-3.15; OIIK-3.16; OIIK-3.17

3uame:

- OCHOBBI 9KOHOMHYECKOW KyJIbTYpPBI, B TOM YHClie (PUHAHCOBOM IpaMOTHOCTH;

- OCHOBBI POCCUMCKOM IPAaBOBOM CUCTEMBI U POCCUNMCKOIO 3aKOHOIATEIbCTBA, IIPABOBBIC U
HPaBCTBEHHO-THYECKHE HOPMBI B cpepe mpodheccHoHaIbHOM AeITebHOCTH;

- IPaBOBbIE HOPMBI, PETYJIUPYIOIINE OTHOILIEHUE YEJIOBEKA K YEJIOBEKY, OOILECTBY,
OKPYKAIOLIEH CpEeJIE;

- OCHOBHBIE KaTE€rOPUM U 3aKOHbI SKOHOMUKH;

- OCHOBBI YKOHOMHYECKOM IEATENBHOCTH NPEANPUATHUS, €T0 CTPYKTYPY U OTPACIIEBYIO
cnenuuKy; KIacCU(PUKAIMIO TPEANPHUATHIA IO TIPAaBOBOMY CTaTYCY;

- co/Iep’KaHue ATaroB pa3pabOTKU ONEPATUBHBIX IJIAHOB PaOOThI NEPBUYHBIX
ITPOU3BOJICTBEHHBIX NOIPA3CIICHUN.
Ymemns:

- KCTI0JIb30BaTh 3HAHUSI OCHOB SKOHOMMKH NP MPUHATUU 000CHOBAHHBIX PELIECHUII B
Pa3IUYHbIX 00JACTIX ACSITEIbHOCTH;

- UCII0JIB30BaTh 3HAHMS OCHOB YKOHOMUKH IIpU PEIICHUH ITPOU3BOICTBEHHBIX 3a/a4;

- OCHOBAMHM XO3MCTBEHHOT'O U 3KOJIOTMYECKOTO MpaBa;

- IPOBOJUTH TEXHUKO-3KOHOMHUUYECKHUI aHAJIN3 MH)XKEHEPHBIX PEICHUN.
Bnaoemy:

- HaBBIKAMU BBIOOPA SKOHOMHYECKH 0O0CHOBAHHBIX PELIEHUH B pa3IMYHbIX 00JaCTIX
KU3HEACITEIBHOCTH;

- MeToJaMH pa3pabOTKU MPOU3BOACTBEHHBIX IPOrPaMM U IUIAHOBBIX 3aaHUN JUIs
MIEPBUYHBIX TPOU3BOICTBEHHBIX I10PA3ICICHUN;

- HaBbIKaMH BbIOOpa S3KOHOMUYECKH OOOCHOBAHHBIX PEIIEHUH ¢ y4ETOM UMEIOLINXCS
OTpaHUYCHUH.

3 Kparkoe coaepxxanue JTUCHMILIHHBI

Pa3znen 1. BBenenue. OCHOBBI PbIHOYHOMH IKOHOMHKH

Tema 1: DxoHOMHUYECKHE MOTPEOHOCTH, Oiara U pecypchl. DKOHOMUYECKHE CHUCTEMBI U
UxX  cymHOCTh.  OOIIECTBEHHOE  TPOU3BOJACTBO M  DKOHOMHYECKHE  OTHOIICHUS.
[IpousBo/CTBEHHBIE  BO3MOXXHOCTH  OOIIECTBA W JKOHOMHYECKHH  BbIOOp.  KpuBas
MTPOM3BOJICTBEHHBIX BO3MOXKHOCTEH. 3aKOH YOBIBAIOIIEH NpeneabHON TOJEe3HOCTH. Tumsl U
MOJIETH DKOHOMHYECKHX CHCTEM. OJIEMEHT 53KOHOMHYECKOM CHCTEMBI. TpamuiimoHHas
sKoHOMHUYecKas cuctema. CoOCTBEHHOCTh: ()OPMBI M ITyTH X MpeoOpa30BaHuUs.

Tema 2. PeIHOUHBIN MEXaHHU3M cIipoca U npeiokenns. CoBeplieHHas U HECOBEPIICHHAS
KOHKypeHUUU. ToBapHbIA (PBIHOYHBIN) THUI OOLIECTBEHHOrO Mpou3BoJcTBA. CyIIHOCTH U
yCIIOBUSI BOSHUKHOBEHHUS PhIHKA. BUBI PRIHKOB M UX cTpYKTypa. DyHKIMHN phiHKa. ToBap u ero
cBoiicTBa. Cripoc U npejioxeHue Ha peiHKe. [IoHATHE «3IaCTUYHOCTBY. DINAaCTUYHOCTh CIpoca
U TOpeajoKeHus, ToueyHas M ayroBasd. CoBeplleHHass M HECOBEPIICHHAs KOHKYPEHLUHU.
Mownomnonus. MakcuMuzanusi mpuObLTA MOHOTIONUCTOM. OJIMTOTIONHS.

Tema 3: [lonsiTue  HAIMOHATBHOW DKOHOMHUKH, OCHOBHBIE MaKpPOIKOHOMHYECKHE
nokazarenu. [IOHATUS COBOKYIMHOTO CHOpOCa W COBOKYIMHOTO MPEIIOKEHUS, (PAKTOPBI,
BIUsONME HAa uX u3MeHeHUs. [loTpebnenuss u cOepexeHHs. IKOHOMHYECKHH KPYrooOoporT.
[TpousBoycTBO, 0OMeH u pacnpenenenue. [lotpebnenue, coepexeHre, MHBECTUIIUA TOBAPOB U
YCIIYT.

Tema 4: @unancoBas cuctemMa U (UHAHCOBasl MOJHUTHKA OOIIecTBa. ['ocynapCTBEHHBIM
OIO/KET ¥ TOCYAapCTBEHHBIN n0aT. Hanoru u Hanorosas cucrema.

Pa3pen 2. DxoHOMHMYECKHE OCHOBBI YIIPABJICHUSI IPOU3BOICTBOM

Tema 5: [Ipennpusitue kak CyOBEKT PHIHOYHOTO XO3SIICTBA. DKOHOMUYECKHE 3aKOHBI U
OCOOCHHOCTH WX TpPOSBIEHUS Ha TNpeanpuatud. Ponp  crenuanucrta XUMHYECKON
npomsilieHHOCTH. [lpenmpusitue B cucteme pbIHOYHOW SKOHOMUKH. llpenmpusitue — kak
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CyOBEKT U OOBEKT MPEANPUHUMATEIHCKONW  JEATCIHHOCTH. 3aKoHOJaTenbHass  0Oa3za
NPEINPUHIMATEIBCKON JIeTeNbHOCTH. HOpMaTHBHO-TIPABOBBIE AaKThI, PETJIAMEHTHUPYIOIIHE
NeSITeNbHOCTh npennpustus. OpraHu3aloOHHO-TIPABOBBIE  (OPMBI  MPEANPUHUMATEIHCKON
JESITEILHOCTH U KPUTEPUH UX BBIOOpa. DOopMBI COOCTBEHHOCTH. BHEIIHSS M BHYTPEHHSIS cpeaa
P ATIPUATHS.

Tema 6: MarepuanbHo-TexHHUYeCKast 0a3za mpou3BojacTBa. ChIppeBas M TOILIMBHO-
JHepreTuveckass 0a3a XMMHUYECKHX MPOM3BOACTB. IIpoM3BOACTBEHHass mporpamma H
MIPOU3BO/ICTBEHHAS] MOIIHOCTH MpeanpusaTHs. KauecTBO U KOHKYPEHTOCTIOCOOHOCTh TPOTyKIINH.
DKOHOMHMYECKOE€  O00OCHOBaHHME BBIOOpa  ChIpbsi W TOIUIMBA.  PecypcocOepexeHue.
AJbTepHAaTHBHBIE ICTOUYHUK CBIPHS U SHEepruu. OpraHu3alus CKIaJICKOTO X03siCTBa.

Tema 7: MarepuanbHO-TEXHHUECKHIE pecypcesl TP ATTPUSATHSL. OcHoBHBIE
MIPOU3BOJICTBEHHBIC (POHIBI XUMUICCKHUX MPEANPHUATHI: MOHITHE, KIIACCU(UKALINS U CTPYKTYpa.
[lonsiTHE W CTPYKTypa OCHOBHBIX cpencTB. OlleHKa OCHOBHBIX CpEACTB. METOJbI OICHKH
ocHOBHBIX (QoHA0B. [Tokazarenn HCIOTB30BaHUS OCHOBHBIX TIPOM3BOJICTBEHHBIX (HOHIOB. M3HOC
U amopTu3aiusi OCHOBHBIX (oHmoB. OreHka 3()PEKTUBHOCTH HCIOIB30BAHUS OCHOBHBIX
MIPOM3BOJICTBEHHBIX (POHIOB. Bocmpous3BoacTBO OCHOBHBIX cpeacTB. OOOpOTHBIE CpencTBa
MPEIIPUSTHS: TTOHITHE, COCTaB M CTPYKTYypa. McTrouHnkn popMHpOBaHUS 0OOPOTHBIX CPEACTB.
O6opaunBaeMOCTh OOOPOTHBIX CpeICTB. MarepuaibHble 3amackl Ha  MPEANpPUATHH.
Omnpenenenre NOoTpeOHOCTH B OOOPOTHBIX CPEJICTBAX.

Tema 8: TpymoBsie pecypchl mpennpusatusi. IlepcoHan mpeanpusaTus U ero CTPyKTypa.
OCHOBBI OpraHu3aly TPyAa Ha MPEeanpusATHH. DPPEKTHBHOCTh MCIOIB30BAaHUS MEpPCOHATA U
pabouero BpemeHHU. [Ipow3BOIUTEIHLHOCTh TpPyAa W oriaTa Tpynaa. Opranuzanusi 3apaOOTHON
1aTel Ha npeanpusaTHi. COCTaB M CTPYKTypa MPOMBIIICHHO-TIPOU3BOICTBEHHOTO ITEPCOHAIA.
[Ipou3BOIMTENBHOCTH TPya: MOHATHE, MOKA3aTeIN U METOAbl M3MepeHus. HnuBuyanbHas U
oOlIeCTBEHHAsT ~ MPOU3BOJAUTENBHOCTH  Tpylda. PesepBbl M (akTOpel  MOBBIIICHUS
MIPOU3BOIUTENBHOCTH TpyAa. DOPMBI, CUCTEMBI U pa3Mep OIUIATHI TPYyAa Ha MPEANPUSTHH.

Pa3znen 3. TexHMKO-3KOHOMHYECKH aHAJIN3 MHKEHEPHBIX peleHu i

Tema 9: Jloxopl ¥ pacxo/bl Ha TPOU3BOACTBO, U PEATH3AIUIO IPOYKIIMH MPEATNPUATHUS.
W3nepxku mpoW3BOACTBA MPOAYKIHMH (C€OECTOMMOCTH), MPUOBLUIb, PEHTA0CIBHOCTh U
neHooOpazopanue. llonsTue 3arpaTbl Ha MNPOU3BOJACTBO M peAM3AlMI0  MPOJYKIIUU
(cebectoumocts). Buasl u 3HaueHwe kinaccudukanuu 3arpaT. CTpykTypa 3aTpar Ha
MIPOM3BOJICTBO M pEaTU3alUI0 MPOAYKIUHU. TEeXHUKO-dIKOHOMUYECKUN aHalu3 HHKEHEPHBIX
pemiennii. OCOOEHHOCTH pacyeTa 3aTpaT Ha MPOU3BOJCTBO W peANM3AIMI0 MPOIYKIHH B
KOMILJIEKCHBIX Mpou3BoAcTBax. (OCHOBHbIE TyTH CHIDKEHUS 3aTparT Ha IPOU3BOJICTBO
nponykuuu. Jloxoasl npeanpustus. [lonarue nmpuObUiM U 10X0Aa MPEANPUATUS, METOIBI HX
pacuera. PentabenbHOCTh, €€ BUABI M MeTOAbl pacuera. [lyTW MOBBINIEHUS NPUOBLIM U
peHTa0enbHOCTH Ha MPEAIPUATHSX.

Tema 10: IlenooOpa3oBanue u 1eHOBas MOJUTUKA. LleHa HA MPOAYKIUIO U MPUHIIMIIBI
eHooOpazoBanusa. Buael nen. CTpykTypa IIeHbl, cHcTeMa LieH. B3auMoCBs3U 1IeH U U3AEPIKEK.
IlenoBas monutuka. PazpaboTka 11eHOBOM cTpaTeruu.

Tema 11: dunaHCOBO-KpEAUTHBIE OTHOIICHHUS IpeIITPUITHIA u cucTema
Hanoroo6noxxenus. [loHatue, cocTaB U CTPyKTypa (UHAHCOB mpeanpustus. [IpuHIHUMIBI
Hanoroob6noxxeHus. Hajorum u miatexu, yCTaHOBJICHHBIE 3aKOHOJATENbCTBOM: BHJbI, CTaBKH,
00BEKTHI HAJIOTOOOJIOKEHUSI U CPOKHU YIIJIaThl HAJIOTa B OIOJDKET.

4 O0beM y4yeOHOM TMCUMIINHBI

O0BbeM TUCHUTIINHBI

Bua yuyeOHo# padoTnl

3E Axkaa. | Acrp.
4, 4.
OO0masi Tpy10€eMKOCTb IV CHUTJIHHbI 3 108 81
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KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 0,89 32 24

Jlexun 0,44 16 12
[Ipaktuueckue 3ausarus (113) 0,44 16 12
JIaboparopubie padboTs (JIP) - - -
CamocrosiTejibHas padoTa 2,10 76 57
KoHTakTHas camoctosiTebHas paboTa 0,4 0,3
2,10

CaMOCTOSATETbHOE U3yUEHUE Pa3/IeIOB AUCIIUIUIMHBI 75,6 56,7
Bua nTOoroBoro KOHTpoJIs: 3ader ¢ OLEHKOI

AHHOTanus padoyeil NPOrpaMMbl AU CHHUIIJIMHBI
«ConmnanbHO-NICUX0JIOTHYeCKHE OCHOBBI PA3BUTHS JIHYHOCTH

1 Heap aucuumimHbl — (QOPMHUPOBAHHE COIMAIBHO OTBETCTBEHHON JUYHOCTH,
CIOCOOHOM K caMOOpraHu3alluy M pa3BUTHIO, YMEIOIIEH BBICTpaUBaTh U PEAIM30BbIBATh CBOIO
KU3HEHHYIO CTpaTervio, CIOCOOHON YIpaBiITh CBOMM BPEMEHEM B HOBBIX COLIMAJIbHBIX
peayiusax, B YCIOBHUSX HENPEPBIBHOIO 00pa30BaHUs, YMEIOIIEH OCYIIECTBISATh COLMAIbHOE
B3aMMO/ICICTBHE U PEAIN30BBIBATH CBOKO POJIb B KOMAH/IE.

2 B pe3yabTaTe H3y4YeHUs1 AMCHMILINHBI 00y4arOIUiics J0JIKEH

O6naaath ciaenyrOMUMI KOMIIETEHIUAMU U UHIUKATOPAMU UX TOCTHKEHUS:

VK-3.1, VK-3.2, VK-3.3, VK-3.4, VK-3.5, VK-3.6, YK-5.10, VK-6.1, VK-6.2, VK-6.3,

VK-6.4, VK-6.5, VK-6.6, VK-9.1, VK-9.2, VK-9.3,

3namo:

— CYIIHOCTh MpOOJeM OpraHu3alii U CaMOOPTraHU3aluU JIUYHOCTH, €€ MOBEJICHHS B
IpyMIe B YCIOBUSIX COBPEMEHHOTO O0IIECTBA U HEMPEPHIBHOTO 00pa30BaHus;

— METOJAbl CAMOOPTraHM3alUHd U Pa3BUTHUSA JIMYHOCTH, BBICTPAMBAHUSA U peaau3aluu
TPAaeKTOPUU CaMOPA3BUTHS, BBIPAOOTKM IIeJIeNoJIaraHusi U MOTHBAIIMOHHBIX YCTaHOBOK,
Pa3BUTHSI KOMMYHUKATUBHBIX CIIOCOOHOCTEH U MOBEICHUS B TPYIIIIE;

— OOIIYI0 KOHUENIUI0O TEXHOJOTUH OpraHM3allud BpPEMEHH U  MOBBIIICHUS
3¢ PEKTUBHOCTH €TO UCTIOTh30BaAHUSA;

— METOJMKHU M3YYEHHUS COIUAIbHO-TICUXOJIOTHYECKUX SIBIIEHUN B cepe yrmpaBieHUs
Y CaMOYIPABJIEHUS TUYHOCTH, TPYIIIIbI, OpraHU3al1u.

Ymemo:

— INIaHUPOBATb U pCIIATh 3aaa49M JINYHOCTHOT'O U l'IpO(beCCI/IOHaJ'IBHOFO pa3BUTHA,

— aHAJM3MPOBATh CBOM BO3MOXKHOCTH M OTPAHWYCHUS, KCIIOJIB30BaTh METOIbI
CaMOJIMarHOCTUKH, CAMOTIO3HAHHUS, CAMOPETYJISIIIMKA U CAMOBOCITHTAHUS;
— yCTaHaBJIMBATh C KOJUIETaMu (OHOTPYITITHUKAMHU ) OTHOILICHHUSI,
xapakrepusyronuecs 3Q(HEeKTUBHBIM YPOBHEM OOIICHHUS,
— TBOPYECKH TIPUMEHSTh B PCIICHHUH TPAKTUYECKHX 33a1a4 HHCTPYMEHTBI
TEXHOJIOTHIA OpPTraHU3aIMH BPEMEHHU U MOBBIIICHHUS 3P (YEKTUBHOCTH €TI0 UCIIOJIb30BaHUS.
Braoemy:
— COIMAJbHBIMH U TICUXOJIOTHUYECKUMH TEXHOJOTHSIMH CaMOOPTaHU3AIMH W PAa3BUTHUS
JTUYHOCTH, BBICTPAUBAHUS U PEATU3AIUU TPACKTOPUU CaMOPA3BUTHUS,
— MHCTPYMEHTaMH ONTHUMH3AI[UU HCIOJIb30BaHUS BPEMEHM, HABBIKAMU IIJIAHHUPOBAHUS
JUYHOIO U y4eOHOTO BPEMEHH, HaBbIKAMH CaMOO0Opa30BaHHUS;
— TEOPETUYECKUMHU M TPAKTUYECKUMHU HAaBBIKAMU TMPEAYNPEKICHUS W Ppa3perieHus
BHYTPUJIMYHOCTHBIX U TPYMIOBBIX KOH(INKTOB;
— crmoco®aMy MOTHBAILIMU YJI€HOB KOJUIEKTHBA K JIMYHOCTHOMY M MPO(ECCHOHATHHOMY
Pa3BUTHIO;
— CHOCOOHOCTSIMH K KOHCTPYKTHMBHOMY OOIICHHIO B KOMaHAe, pedIeKCHH CBOETro
MOBEIeHUS U JIUJEPCKUMH KaueCTBaMHU,
3 KpaTkoe coaep:kaHue AU CHUNIHHBI
Pazoen 1. Obwecmeso: nogvie ycnosus u pakmopsl pazeumus TU4HOCMU

44



1.3 CoBpemeHHoe 0OIIECTBO B YCIOBUSX INioOanu3anuu U vHGOpMaTH3ALINH.

1.4 CoumanbHbie MPOLIECCHI

1.5 MHCTUTYTHI colMaIn3alyy JUYHOCTU

1.6 HMuctutyT 00pazoBaHus

1.7 CommanbHasi 3HAUUMOCTh TTPOPECCHUH.

1.8 «Mos mpocdeccus B COBpEMEHHOM POCCHIICKOM OOIIECTBE»

Pazoen 2. Jluunocmo. Coyuanvuvie u ncuxonocuieckue mexHoio2uu camoopanuzayuu u
camopaszeumusi

2.7 Tlcuxomorusi TMYHOCTH

2.8 Ctpareruu pa3BUTHS U CAMOPA3BUTHUS JTHYHOCTH

2.9 CamoopraHu3aius U cCaMOpeaTn3alus JHIHOCTH

2.10JIngHOCTB B CHCTEME HEMPEPHIBHOTO 0Opa30BaHHUS

2.11l1enenonaranue B JIMYHOCTHOM U TPOQPECCHOHAIFHOM pa3BUTHHU. [IpakTukym
«IlocTpoenue Kapbeps».

Pazoen 3. I'pynna. Coyuanvhvie u ncuxonocudeckue mexnoiocuu 2pynnoeo2o nogeoeHus
u 1udepcmaa

3.6. Komnextus u ero popmupoanue. [Ipakrukym «llcuxomorust oOmeHms»

3.7.Crmmm  pykoBoacTtBa u JjmaepcTBa. [Ipaktnkym  «KomanmooOpas3oBaHue.
JIunepctBO»

3.8. [Ipaktukym «YmpasieHue KOHQIUKTHBIMHI CUTYAIMSIMHA B KOJIJICKTHBE)

3.9. [IpakTukym «MOTHBBI JHYHOCTHOTO POCTa»

3.10. ConmanbHO-TICHXOJOTHYECKOE  OOEClieYeHHe  YIPaBICHUS  KOJUIEKTHBOM.
[IpaxTukym «/ckyccTBO yrnpaBisiTe OO0

OO6mIee KOJIMUECTBO Pa3eiioB 3.

4 O0beM y4eOHOH TUCHUTIMHBI

O0BbeM TUCHHUIITTHHBI
Buna yueOHoi padoThl Axax | Actp.
3E
q, q,

OO0mu1asi TPY10€eMKOCTb IV CIUTIIMHbI 2 72 54
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 0,88 32,0 24
Jlexkun 0,44 16,0 12
[TpakTnueckue 3anstus (113) 0,44 16,0 12
CamocrosiTeJibHasi padoTa 1,11 40 30
KoHTtakTHas caMocTosTeIbHAS paboTa 0,2 0,15

1,11
CaMOoCTOATETbHOE N3YUEHUE Pa3/IeiOB IUCIUTUIUHEI 39,8 29,85
Bujg koHTpOJIS: 3auer

AHHOTANUA padoyeil NPOrpaMMbl I CIUNIJIMHBI
«O0mas 1 HeOPraHN4YeCKass XMMH»

1 Heas aucUMIJIMHBI — TMpUOOpPEeTeHHE 3HAHUN W KOMIETEHUUH, (OPMUPOBAHUE
COBPEMEHHBIX TPECTaBICHUN B 00JaCTH TEOPETHUECKUX OCHOB XUMUHU U XUMUU DIIEMEHTOB.

2 B pe3yabTaTe 3y4eHus: TUCHUILINHBI 00yYAIOUIUIACS T0JIKEH:

Obnaoams creayomuMy KOMIETSHIIMSIMA U UHAUKaTopamu ux noctwkenus: OITK-1.1,
OIIK-1.5, OIIK-1.9.

3uame:

— 3JIEKTPOHHOE CTPOCHHE ATOMOB M MOJIEKYT;

— OCHOBBI TEOPUU XUMHUYECKOH CBSI3U B COETMHEHUSIX PA3HBIX THIIOB, CTPOSHHUE BEIIECTBA
B KOHJICHCHPOBAaHHOM COCTOSIHUW;
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— OCHOBHbBI€ 3aKOHOMEPHOCTHU MPOTEKAHUSI XUMUYECKUX TPOILIECCOB U XapaKTEPUCTUKHU
PAaBHOBECHOT'O COCTOSIHUS;

— METO/Ibl OMIMCaHUsI XUMUYECKUX PABHOBECHH B paCTBOPAX JIEKTPOJIUTOB;

— CTPOCHHE U CBOMCTBA KOOPAMHALMOHHBIX COCIMHEHUN;

— MOJIy4€HHE, XUMUUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX HEOPTAHUUECKHUX BEILIECTB.

Ymemo:

— BBINIOJIHATH OCHOBHBIE XHMHUYECKHE OIEpallud, OINPEAeNATh TEPMOINHAMUYECKHE
XapaKTEPUCTHKN XUMUYECKUX PEAKIIUN U PaBHOBECHBIE KOHIIEHTPAIIMH BEIIECTB;

— HCIIOJIB30BaTh OCHOBHBIE XMMHYECKHE 3aKOHBI, TEPMOJMHAMUYECKHUE CIIPABOYHBIC
JAHHBIC 7151 PeIIeHHs Mpo(ecCHOHATbHBIX 33/1a4;

— MPOTHO3UPOBATH BIIMSHHUE PA3IMYHBIX (AKTOPOB HA PABHOBECHE B XHUMHUYECKHX
peaKIusIX.

Bnaoemy:

— TEOPETHYECKUMHU METOJaMHU OIHMCAHUSI CTPOCHHS W CBOWCTB IMPOCTBIX U CIOKHBIX
BEILIECTB HAa OCHOBE JJICKTPOHHOTO CTPOCHUSI HUX aTOMOB M TMOJIOKEHUS B TEPHOIUUYECKON
CUCTEME XUMHUYECKUX DJIEMEHTOB;

— OCHOBHBIMH HaBBIKAMHU PabOTHI B XUMUUYECKOU JIaOOpaToOpHH;

— OKCTIEPUMEHTAIBHBIMU METOJIAMH OTIPEJCIICHUS] HEKOTOPHIX (U3HKO-XUMHYECKHX
CBOMCTB HEOPraHUYECKUX COCTUHEHU.

3 KpaTtkoe conep:kanue THCHUTITHHBI

Pasoen 1. IlpuHIunsl XUMHUH

1.1 Ctpoenue atoma.

BonHoBBIE CBOWCTBA MaTepHalbHBIX OOBEKTOB. YpaBHeHHe e bpoiins. CooTHomieHue
HeonpeaeneHHoctel ['elizenoepra. [lonsTre o kBaHTOBOM MexaHuke u ypaBHeHuH LlIpeaunrepa.

1.2 Tleprouyeckuii 3aK0H ¥ TIEPUOJNIECKAsT CUCTEMA.

CoBpemenHast (hopMyIupOBKa MEpHOINUECKOro 3akoHa. [leproauueckas cucrema u ee CBs3b €O
CTPOEHHEM aTOMOB. 3allOJIHEHUE DJIEKTPOHHBIX CIOEB M 000J0YEK aTOMOB B IMEPHOIUYECKON
cucteme annemenToB /.M. Menaeneena.

1.3 OxucnuTenbHO-BOCCTAHOBUTEIbHBIE MPOIECCHI.

Crenenn oOkucieHHs. BaxHelnme OKUCIWTENM W BOCCTAaHOBUTENM. BaxHeHlmme cxembl
MIPEBPALIEHUS BEIIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX.

1.4. Xumudeckasi CBSI3b U CTPOCHHE MOJICKYIL.

KoBanenTtHast cBsi3b, OCHOBHBIE IOJIOXEHHS METOJIa BaJICHTHBIX CBsizel. PaccMmoTpenue cxem
MepeKpbIBaHUsl aTOMHBIX OpOHUTaliell mpu 0o0pa3oBaHUM CBA3CH B Mojekynax. [ mbpummsanus
BOJIHOBBIX (DyHKIMH. OCHOBHBIE MOJIOKEHUS METO/a MOJIeKYysipHbIX opOutaneir (MO JIKAO).
Meton Twmiecnu. OOmme cBeAeHHS O KOMIUIGKCHBIX COEOUHEHHSIX, HX CTpPOCHHUE.
MexmonekyaspHast 1 BHyTPUMOJIEKYIIsIpHas BOAOPOHasl CBsi3b. IOHHAs CBS3b KaK MpeebHbII
ciydail KOBaJIeHTHOM cBsizu. OOIIMe MpeAcTaBlIeHHS O MEXKMOJIEKYIIPHOM B3aUMOJICHCTBUU:
OpUEHTAIIMOHHOE, HHAYKIIMOHHOE, IUCIIEPCUOHHOE B3aUMO/ICHCTBHSI.

1.5. [loHsiTHE O XUMUYECKOW TEPMOAMHAMUKE.

TepmoannamMuueckue QYHKIUU COCTOSHUS (XapakTepuctuyeckue (QyHKUWU). BHyTpeHHss
SHEPrusl U SHTANBMUA, UX GUINYECKUN CMBICI. TepMOXUMHUS U TEPMOXUMHUYECKUE YPABHEHHUS.
3akoH ['ecca u cnenctBus u3 Hero. [lonarue o0 ’HTponuH, aOCOMIOTHAS SHTPOIHUS U CTPOCHUE
BelecTBa. MI3MeHeHre SHTPONNHU B pa3JIMUHBIX MTPOLIECCAX.

1.6. [loHsiTHE O XUMUYECKOW KUHETHKE. XMUMUYECKOE PaBHOBECHE.

OpnHocTanuiiHble M CJOXKHBIE peaklMH. 3aKOH JeHCTBYIOIMX Macc. KoHcTaHTa CKOpOCTH
peakuuu. MONEKyIsIpHOCTh M TMOPSAOK PEaKUUU. 3aBUCUMOCTh CKOPOCTH pEakUUh OT
TEMIIepaTyphl; SHTAJIBIINS aKTUBAIIMU. | OMOTE€HHBII U reTepOreHHbIN KaTaaus.

Hctunnoe u kaxymieecs: paBHoBecus. KoHcTanTa xumuueckoro paBHoBecusi. CMeleHue

XUMUYECKOTO paBHOBecus, npuHuuin Jle-llatense — bpayna.
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Ouneprust [ub6ca, ee cBA3b ¢ SHTponued U SHTANbNUEH. DUINUYECKUN CMBICT SHEPrHH
I'n66ca. DHTpOnUiHBIN W AHTANBNUAHBINA (akTopsl mpouecca. CBa3p AG’: ¢ KOHCTaHTOM
paBHOBECHS.

1.7. PactBOpsl. PaBHOBECHS B pacTBOpax.

[Ipouecchl,  compoBoXkaawolMe  00pa3oBaHUWE  JKUIKUX  MCTHMHHBIX  PacTBOPOB
HEAJIEKTPOJIUTOB M 3JIEKTPOJIUTOB. ACCOLMHPOBAHHBIE U HEACCOLIMMPOBAHHBIE AJIEKTPOJIUTHI.
Crenenp auccounmanuu. KoHcraHTa auccolalvd. PaBHOBeECHE B CHCTEME, COCTOSIIEH H3
HACBILLIEHHOTO pacTBOpa MaJOpacTBOPUMOIrO 3JIEKTPOJIMTA U €ro KpUCTaIoB. PaBHOBecue B
pacTBOpax KOMIUIEKCHBIX COeMHEHMN. PaBHOBECHE TuccOMaliU BOJIbl, HOHHOE ITPOU3BEACHNE
BOJIbI M €r0 3aBUCUMOCTH OT TemnepaTypsl. [lkana pH. ['naponus conen.

Pa3zoen 2. Heopranndeckasi XuMust

2.1. Xumust S-371eMeHTOB. 2.2. XUMUS P- DJIIEMEHTOB.

Bonmopoa-nepBelii 31€MEHT NMEPUOANYECKON CHCTEMBI, €T0 JIBOMCTBEHHOE IOJIOKEHHE.
Onementsl 1-2 u 13-18 rpynn nepuoauveckoi cucTeMbl. 3aKOHOMEPHOCTH B H3MEHEHUH
ANIEKTPOHHBIX KOHGUIypanuil, BEIMYMH pPaJWyCOB, 3JIEKTPOOTPULIATEIBHOCTH W DHEPIUU
MOHHU3ALlMU aTOMOB. THUIIMYHBIE CTENIEHU OKUCIIEHN. XUMHUYECKHE CBOWCTBA MPOCTHIX BEILIECTB.
3aKOHOMEPHOCTU B CTPOCHHM M CBOICTBaX OCHOBHBIX THIIOB COEIUHEHHH, UX TMOJy4YECHHUE.
[Ipupoanbie coeAMHEHUS, TOTyYeHHE U IPUMEHEHHUE.

2.3. Xumus d-anementoB. 2.4. Xumus f- a1eMeHTOB.

OneMeHThl 3—12 rpynm NepruoIU4YecKOM CHCTEMBl. 3aKOHOMEPHOCTH B HM3MEHEHHH
AIIEKTPOHHBIX KOH(PUTYypaluii, BEIUUUH PaliyCcoOB, SHEPIrUU MOHU3AIINN, XapaKTEPHBIX CTENeHel
OKHUCJICHHS, KOODJAMHALIMOHHBIX 4HCEd aToMOB. lIpuponHele coenMHEHUs, NOJNYyYCHHE H
COIOCTaBJICHNE (PU3NUYECKUX U XUMUYECKUX CBOMCTB NMPOCTHIX BeuiecTB. CTpoeHue U CBOMCTBa
OCHOBHBIX THITOB coenHeHni. OcoOeHHOCTH f- 21eMeHTOoB.

4 O0bem yueOHOH TMCHUTNIIMHBI

Beero CemecTtp
Buna yueoHo¥# padoThl 1 2
3E Axapn. 4. 3E | Axan. 4. 3E Axag. 4.
OO611ast TPYI0EMKOCTb JUCIIUIITAHBI 12 432 7 252 5 180
Konraxrnas pagora - 5,33 192|311 112 | 2,22 80
ay/INTOPHbIE 3aHATHS .
Jlexuun 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ausatus (113) 0,89 32 0,89 32 - -
JIabopatopusie paboTsl (JIP) 2,66 96 1,33 48 1,33 48
CamocTrosiTesibHasi padoTa 4,66 167,8 2,89 104 1,77 63,8
KoHTakTHas caMOCTOSITeIIbHAS i i )
Iéil?\;)(;r(?TO}ITCHLHOG U3YUYCHHE 4,66 2,89 L7
pa3iesioB TUCIUTUIAHBI 1678 104 03,8
Buabl koHTpOJIA:
IK3aMeH 2 72 1 36 1 36
KonTaktHas pabora — 08 04 04
MIPOMEKYTOYHAS ATTECTAIINS 2 ' 1 ’ 1 ’
[ToaroToBka k 3K3aMeHy 71,2 35,6 35,6
KypcoBas padora 0,01 0,2 - - 0,01 0,2
KonTaktHas pabora — 0,01 0.2 i ) 0,01 0.2
MIPOMEKYTOYHAS ATTECTAIUS
Bux uTOroBoro KOHTpOJIA: IK3aMeH ’k3ameH, KP
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Beero Cemectp
Bua yueOHo# paGoThl 1 2
3E AcTp. 4. 3E Actp.u. | 3E | Actp. u.
OO01m1ast TPy I0eMKOCTh AUCITUTUIAHBI 12 324 7 189 5 135
Kounrakrnas pagora- 5,33 144 | 311 84 |222| 60
ay/INTOPHbIE 3aHATHS
Jlexuuun 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3austus (113) 0,89 24 0,89 24 - -
JlabopaTtopusie padoTs (JIP) 2,66 926 1,33 36 1,33 36
CamocrosiTesbHast paboTa 4,66 125,85 | 2,89 78 1,77 | 47,85
KoHTakTHas caMoCTOSTeIIbHAS i i i
Iéigfgfmﬂenmoe U3yUEHHE 4,66 2,89 L7
pa3ziesioB TUCIUTLTUHEI 125,85 8 47,85
Buabl koHTpOJIA:
IK3aMeH 2 54 1 27 1 27
KonrakTtHas pabora —
MTPOMEXYTOYHAS ATTECTAIINS 2 0,6 1 0.3 1 03
[ToaroToBKa K 3K3aMeHy 53,4 26,7 26,7
KypcoBasi pa6ora 0,01 0,15 - - 0,01 0,15
KonrtakTHas pabora — 0,01 0,15 ) ) 0,01 0,15
MIPOMEKYTOYHAS ATTECTAIUS
Bua uToroBoro KOHTpOJIA IK3aMEeH sk3amen, KP

AHHOTANUA padoyeil MPOrpaMmbl IUCUUIIIMHBI
«Oprannyeckasi XUMHSD)

1 Heab JMCUMIUIMHBI — TPUOOPETEHHUE CTYICHTAMH 3HAHUK O CTPOCHHHM OPraHUYECKHUX
COCIMHCHUH, OCHOBHBIX XMMHYECKHX CBOWCTBaX pa3JIMYHBIX KJIACCOB OPTraHUYECKUX
COCIMHCHHUH M METOJIaX UX MOJIYYCHHS, KaK MPOMBIILICHHBIX, TaK B JA0OPaTOPHBIX.

2 B pe3yJabTaTe H3y4YeHHs JUCUMILIMHBI 00YYAIOIIUIICH 10JIKEH:

Obnadams CIETYIONUMHA KOMIIETCHITUAMA M MHAUKaTopamu ux goctwkenus: OITK-1.2;
OIIK-1.6; OIIK-1.10.

3name:

— TEOPETHUYECKHE OCHOBBI CTPOCHHMS M CBOKMCTB Pa3MUYHBIX KIACCOB OPraHWYECKUX
COCIMHEHUIA;

— CHocoObl TOJy4eHUS! W XHMHYECKHE CBOMCTBA OCHOBHBIX KIJIACCOB OPraHMYECKUX
COCIMHEHUIA;

— OCHOBHBIE MEXaHU3MBbI IPOTEKAHHSI OPraHUUECKUX PEaKIIHii;

Ymems:

— NPUMEHATh TEOPETUYECKUE 3HAHUS Ul CHHTE3a OPraHUYECKUX COCAMHEHUM Pa3IMUHBIX
KIJIaCCOB;

— aHAJIM3UPOBATH U MPEICKA3bIBATh PEAKLIMOHHBIE CBOMCTBA OPraHUYECKUX COEANHEHUI;

— COCTaBJISITh CXEMbI CHHTE3a OPraHUYECKUX COCTMHEHUI, 3aJaHHOTO CTPOEHHS;

Braoemp:

— OCHOBaMU HOMEHKJIATYPhI M KJIacCH(PUKAIIMH OPraHUUECKUX COSANHEHUH;

— OCHOBHBIMHU TEOPETHUYECKUMHU MPEACTABIECHUSIMHA B OPraHUYEeCKON XUMUU;

— HaBBIKaMH 000CHOBAHUS PAlIMOHAIBHBIX CIIOCOOOB MOTyYEeHHsI OPraHMYeCKUX BEIECTB.

3 KpaTkoe coaep:kaHue AU CHUNIHHBI

Paszoen 1. Teopus xumuueckoeo cmpoenus u HacvlujeHHvle y2neo0opoost (VB).
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1.1. [Ipupona XMMUYECKOH CBA3U

IIpupona xoBaneHTHOM CBsA3u.  Dopmynsl Jlptonca. DopmanbHbl 3apsan. Teopus
rubpumu3anu AO. Teopust OTTanKUBaHUS SJIEKTPOHHBIX Map BasleHTHOH 00010uku (OJI1BO) u
dhopma Mosiekyin. ATOMHO-OpOUTaTBHBIE MOIeH. DPPEKThl B opranndeckoil xumuu. [lonsitue o
MEXaHHU3ME XUMHUYECKOW peakiuu. [IpoMexyTouHble COEAMHEHHS W YaCTUIBl OpPraHUYECKUX
peaKuum.

1.2 Ankanbl

l'omonornuecknit  psan.  M3omepusa.  HomeHnkiarypa. CriocoObl  TONyYEHHSI.
[IpocTpaHCTBEHHOE U AIEKTPOHHOE cTpoeHue. Pu3nueckue cBoicTBa. OO0mas XapakTepucTHKa
peakuroHHou criocobnoctu. [locrynar Xsmmonza..

1.3 Crepeounsomepust

Tunsl  crepeonzomepoB: KOH(OPMEpBL, TI'E€OMETPUYECKUE H30MEphl, HSHAHTHOMEPBHI.
OnTnueckas wu3oMepusi. XHUpadbHOCTh. OHaHTHOMephl. Parnemuueckas cmech. CrocoObl
MIPOCTPAHCTBEHHOTO M300pa)KE€HUsI ONTHUYECKMX H30oMepoB. OTHOcUTENbHas M a0COJIOTHAs
koHpurypamuu. I[Ipoexknuun @umepa. D,L-Homenkmarypa. R,S-Homenkmarypa. Ilonsitme 06
ONTUYECKON aKTUBHOCTU COEIUHEHHH € IByMsI aCUMMETPUUYECKUMU [IEHTPaMU.

1.4 IukiroamkaHbl

I'omonoruueckuit psia. Uzomepus. Homenknarypa. Crioco6sl nosryuenusi. Kondopmarnuu.
Tunel HanpspKeHN B MKiIaX. PU3NYECKUe CBOMCTBA. Peakiny UKIOATKaHOB.

Pa3zoen 2. Henacviwennvle y2ne6000poobi.

2.1. AnkeHnsl

l'omonornuecknit  pan.  M3omepus. Homenknatypa. CriocoObl  moJTy4eHUsl.
[IpocTpancTBenHOE cTpoeHue. dusnyeckne cBoKcTBa. Peaknum ajakeHoB.

2.2 AnxuHbl

l'omonornueckuit  psa.  Mzomepus. Howmenknatypa. CrnocoOsl  MOTy4YeHUS.
[IpocTtpancTBEHHOE U AIEKTPOHHOE cTpoeHue. Dusnueckue cBoiicTBa. Peakiiny ankuHOB.

2.3. AnxagueHbl ¥ IIOJIHEHE]

[TonaTne o0 mNEPUIUKINYECKUX peakiusax. [omosorumueckuit psn. Knaccudukamms.
MN3omepus. Homenknarypa. CrnocoObl monydeHus. Peakumm 1,3-ankamuenoB. [lonstue o
MEePUITUKIINYECKHUX peakiusax. [{ukmonpucoenunenue.. OcobeHHOoCTH peakuuii Juinbca- Anbaepa.

Pa3zoen 3. Apomamuueckue coedunenus.

3.1 Teopun apoMaTHIHOCTH.

CoBpemeHHbIE PEJICTABICHUS O CTPOCHUU OeH30J71a. ApoMaTHYECKHi xapakTep OeH3oJa.
Oueprus conpspxeHus. OOmIe KpUTEpUH apOMaTUIHOCTH.

3.2 Coenunenust 0EH30JIBHOTO psia

N3omepus. Homenknatypa. CrnocoObl mostydeHusi. [IpocTpaHCTBEHHOE U DIEKTPOHHOE
cTpoenue. Puznueckue cBoiicTBa. O0Ias XapaKTepPUCTUKA PEAKIIMOHHON CTIOCOOHOCTH.

Pasoen 4. I'anocenonpouzsoonvie. Cnupmul, penonvl, npocmoie d¢hupul.

4.1 I'aloreHompOU3BO IHBIE

Knaccudukanus. Homenkinarypa.

Ankun- wu ammmnraigoreHuabl. M3omepus. Homenknatypa. CrnocoObl  TOTy4deHHS.
[IpocTpaHcTBEeHHOE U AIEKTPOHHOE CTpoeHHe. Pu3ndeckre CBONWCTBA.

Peakinu HykIeo(pHIBHOTO 3aMelleHUss U OTIICTUICHHs. BUMOJIEKYISpHBIM MeXaHHU3M
HYKJI€O(PHIHLHOTO 3aMerieHust (Sn2).

MOHOMONEKYISIPHBIM MEXaHU3M HYKICO(PHIBHOTO 3aMelieHus. Peakiuu oTmierieHus. 3-
OnumunupoBanue. Mexanusmel E1 u E2. Apomarndeckue raioreHOnpon3BOAHbIE. MeXxaHu3M
3aMeIleHus] TajJoreHa B aKTHMBUPOBAHHBIX rajoreHapeHax (Sn2 apom). HeakTuBupoBaHHBIC
raJIOTeHOTIPOU3BOIHBIE APOMATHYECKHX YTIEBOJAOPOJOB; APWHOBBIM MEXaHU3M 3aMeIleHUs
raJioreHa.

4.2 DneMeHTOpraHM4eCcKue COeIMHEHMUS.
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XapakTepucTUKa CBS3EH YIJIEpOA-3JIEMEHT B 3aBUCHMOCTH OT IIOJIO)KEHHUS JJIEMEHTA B
[Tepuonnueckoit cucreme 3ieMEHTOB. Mertaiuiopranuyeckue coenauHenus. HomeHkmarypa.
CrnocoObl TONy4YeHUs JUTUH- W MarHMAOpraHUYecKux coenuHeHwid. Peakuwms I'punbspa,
MexaHu3M. CrpoeHue peakTtuBoB ['punbspa. WX peakuuum ¢ COEAMHEHHUSMH, COJAEPKALIUMU
aKTUBHBII aTOM BOJIOPO/Jia: KUCIOTAMHU, CIUPTAMH, AMUHAMHU.

4.3 CrupTsl.

Onnoaromueie cnupthl. Krnaccudpukamms wu  HoMeHkiarypa. CrocoObl  HOTydeHHs.
[IpocTpaHCTBEHHOE MW JIIEKTPOHHOE CTPOCHHE. XHUMHYECKHE CBOMCTBA. MHOroaTOMHBIE
ciupThl, [nmkonu. ['munepun. CrnocoObl mosydeHus. Puszndeckne U XUMHUYECKHE CBOWCTBA.
[IpakTHueckoe npUMeHEHHE.

4.4 ®enonbl

Knaccugpukanus u Homenkinatypa. CnocoObl monydeHus. @Dusnueckue CBOMCTBA.
[IpocTpaHCTBEHHOE U 2JIEKTPOHHOE CTpOEHUE. XUMUYECKHAE CBOMCTBA

4.5 Ilpocteie 3¢upbl

Knaccudukanus u Homenknarypa. CnocoObl mnonydeHus. Puznyeckue CBOMCTBA.
[IpocTpaHcTBEHHOE U 3JIEKTPOHHOE CTpoeHHe. XuMudeckue cBoiicta. Lluknuueckue >@upsbl.
Kpayn-a¢uprl. KommnexkcooOpa3oBanue ¢ moHamu MeTauioB. [IpumeHnenue.

4.6 DnOKCUCOETMHEHUS

N3omepus.  Homenknatypa.  CmocoObl  monydenus.  Dusmueckue  CBOMCTBa.
[IpocTpaHCTBEHHOE W  JJIEKTPOHHOE CTPOCHHME JTWICHOKCHIA. XHMHYECKHE CBOMCTBA.
MexaHu3Mbl peakiyil U HampaBlieHHE pPACKpBITUS Kojbla. [IprMeHeHHe B MPOMBIIIJICHHOM
OpraHUYECKOM CHHTE3E.

Pa3zoen 5. Anvoecuovl, kemonwl. Kapbonoswvie xuciomset u ux npouzeooHbwie.

5.1. Anpaerunsl U KETOHEI

Knaccudukamms wu  HOMenkiarypa. CrnocoOwbl  momydenus. Dusudeckue CBOICTBA.
[IpocTpaHCTBEHHOE M 3JIEKTPOHHOE CTPOCHUE. XUMHYECKHUE CBOKCTBA.

5.2 o, B-HenaceimeHHbIe aJIbICTHIBI U KETOHBI.

Homenknarypa. CrocoObl monydeHus. [IpocTpaHCTBEHHOE M JJIEKTPOHHOE CTPOCHHE.
Peaknuu npucoeauHeHus eKTpOoPUIbHBIX (OpoMa U TaIOT€HOBOIOPOJIOB) M HYKJICO(UIBHBIX
peareHTOB  (CHMHMJIBHOM KHCJIOTBI MW  a30TcoAepkamux Hykiaeopunor). 1,2- u 1,4-
[Ipucoenunenue. Mexanusm peakuuid 1,2- u 1,4-ipucoeIMHEHUsT  METAUIOOPraHUYECKUX
COEIUHEHUN.

5.3 OHOOCHOBHBIE KapOOHOBHBIE KUCIIOTHI.

Knaccudukanus wu Homenwiarypa. CnocoObl mnonydenus. [IpoctpaHcTBeHHOE U
ANIEKTPOHHOE cTpoeHHe. Pu3nYecKue cBOWCTBAa. XMMHUECKHUE CBOICTBA.

54 O®yHKUUOHAJBHBIE MPOU3BOAHBIE KAapOOHOBBIX  KHUCIOT: TaJlOT€HAHTUAPHUIBI
(auMara’goreHu/ Ibl), aHTUAPHUIBI, CI0KHBIE Y(PUPBI, AMHIbI, HUTPHUIIBL.

Crioco6bl monyueHusi. OcoOEHHOCTH MPOCTPAHCTBEHHOTO M 3JIEKTPOHHOTO CTPOCHHUSL.
Baxwueiimue cpoiictBa. Peakumu N- u O-anunupoBaHusa. uUX MexaHu3Mbl. KeTeHbl u
JTUKETEHBI.

5.5 MHOroOCHOBHbIE KapOOHOBBIE KUCIIOTBHI.

JlnkapOOHOBBIE KHCIOTHI KUPHOTO W apoMaruyeckoro psna. Homenknatypa. CrocoOsr
nonyuyeHus. Ouzndeckue U XuMHUecKkre cBoiicTBa. ManoHoBsIi ¢up. [lonyuenue. Ctpoenue,
CH-KucnotHocts. Peaknuu KoOHJEHCAllMM MaJOHOBOTO 3(Hpa W MaJOHOBOW KHCIOTHI C
aNbIeTUIaMHU.

5.6 a,3- HenacelmeHHble KapOOHOBBIE KUCIOTHI U MX (PYHKIIMOHAJIbHbIE TPOU3BOIHBIE.

[IpoctpancrBennas uzomepus. CrocoObl nomydeHusi. XUMUUYECKUE CBOMCTBA.

5.7 Anbieruo- U KEeTOKUCIOTHI.

Knaccudukanus u HomeHKIatypa. o, 3, Y-AJbAETHAO- U KETOKUCIOTHL. AIIETOYKCYCHBII
a¢up. Cnoco6sl monydenusi, crpoenue. Kounnencanuu Knsiizena u Jlukmana. MexaHu3MBL..

5.8 3ameniéHHble KapOOHOBBIX KUCIIOT.
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I"anoreno3amernennsie KUcinoThl. Kinaccudukamnus u HomeHnkiaarypa. CriocoObl NOTydeHus
O- " [-TajJoreHo3aMemIeHHbIX KHCIOT. XUMHYECKHE CBOUCTBA. [ MIPOKCHUKUCIOTHI:
knaccudukanuss U HoOMeHknaTypa. CrocoOwl mosydeHusi. OcoOEHHOCTH CBOWCTB a-, [-, V-
TUAPOKCUKUCIOT. JlakToHBI. AMHHOKUCHOTHL. CrmocoObl momyueHus. Ctpoenue. Baxueiimue
¢bu3nvecKrne 1 XUMHYECKHE CBOCTBA.

Pa3zoen 6. Azomcooeporcawue u cemepoyukiuieckue cOeOUHEHUs.

6.1. Hutpocoenunenus

Knaccupukammss u  HomeHknarypa. CnocoObl  momydeHusi. IlpocTtpaHcTBeHHOE W
2JIEKTPOHHOE CTpOoeHUEe. XHMHUYECKHE CBOMCTBAa. TayroMepus MEpBUYHBIX M BTOPUYHBIX
ann(paTHIECKUX HUTPOCOCAMHEHUH. Peakmmu.

6.2. AMUHBI

Knaccudukamms u wHomenknarypa. CrnocoObl mosnydeHus. Duznyeckue CBOMCTBA.
XHUMHUYECKUE CBOMCTBA.

6.3 A3a- 1 1Ma30COETMHEHUS

[lonydyenne 1Ma30COEIMHEHHH pEAKUUEW JMAa30TUPOBAHMS: YCIOBHUS IPOBEICHUS
peakiuu W MEXaHWu3M; pa3jJuyus B YCTOMYMBOCTHM HACHIIIEHHBIX H apOMAaTUYECKUX
nua3ocoeuHeHni. Pusndeckue CcBOMCTBA. [IpOCTpaHCTBEHHOE M DIIEKTPOHHOE CTPOCHHUE
apoMaTHYeCKUX TUA30COEIMHEHUN B 3aBUCUMOCTH OT pH cpenbl, TayTOMepHbIE MpEeBpALCHHUS.
Xumuueckne cBoiictBa. Azocoueranue. [loydenne u npuMenenue azacoeauHeHnid. CuHTes.

6.4 I'eTepOUKINYECKHE COCTUHEHUS

Knaccudukanusa. Terepormknmueckue apoMarudeckue coeauHeHus. (OcoOeHHOCTH
MOJIEKYJISIPHOM CTPYKTYphl. lIsSTHUIEHHBIE TeTepOLMKINYECKHE COeAUHEHUs: (pypaH, MUPPOI,
tnoder. Homenknarypa. CriocoOs! nomydenus. [IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTPOCHHE.
ApomatuyHocTh. OCOOEHHOCTH peakiuii AnnekTpodunbHoro 3amemieHus. lllectuwieHHble U
MOJIUAZICPHBIE TETEPOLUKINYECKHE COCIWHEHUS: MUPUIWH, XWHOJNWH, akpuauH. [lupunun.
DNEeKTpOHHOE CTpOeHHEe H apoMaTUYHOCTh. OCHOBHOCTh W HYKJI€O(UIBbHOCTh. Peakiuun
ANEeKTPOGMIBHOTO U HYKICO(PUIBHOTO 3aMEUICHUs: PEaKIMOHHAs CIIOCOOHOCTh U OPHUEHTALIUA.
Tayromepus 2- u 4-TUAPOKCM U aMUHOMUPUAUHOB. COEAMHEHUS C HECKOJIbKUMH
rerepoaToMaMu B LMKJIE: JMA30Jbl, OKCA30JIbl, IUA3UHbI U TpHa3zuHbl. OO0Ias XapaKTepUCTHKA
XUMHYECKUX CBOMCTB.

4 O0beM y4eOHOM M CIUIIMHBI.

Cemectp
Bcero
Br yac6HOM paGoTs! 2 ceMecTp 3 cemecTp
3E Axan. 3E Axan 3E Axan.

q. .. q.
OO011ast TpyA0€MKOCTb AUCHUIUINHBI 9 324 3 108 6 216
KonrakTHasi paboTa — ayIMTOpPHBIE 3,56 128 1,78 64 1,78 64
3aHATHA:
Jlexun 1,78 64 0,89 32 0,89 32
[Tpaktnueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
JlaGopatopusie padotsl (JIP) - - - - - -
CamocrosiTesibHas padoTa 4,44 160 1,22 44 3,22 116
KonrtakTHas camocrosiTenbHas paboTa 0,4 0,4 -
CamocrosTenbHOE U3yUeHHE pa3/ieioB 4,44 159.6 1,22 436 3,22 116
JUACIATUTHHBI
Bujabl KOHTpOJIA:
9K3aMeH 1 36 - - 1 36
KoHnrakTHas paboTa — mpoMeEXyTO4YHas

0,4 - 0,4
aTTecTalus 1 - 1
[ToaroroBka K 3K3aMeHy. 35,6 - 35,6
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3auér ¢
Buja nToroBoro KOHTpoOJIsi: - DK3aMeH
OLICHKOH
Beero 2 ceMeCTC]g:)eMTCTI; ceMecTp
Bun yaebHO# paboThI
3E AcTp. 3E AcTp. 3E Act
q. q, p. 4.
OO0mmast TpyI0eMKOCTh TUCIUTITHHBI 9 243 3 81 6 162
KonTakTHasi paboTa — ayAuTOPHBIE 3,56 96 178 48 178 48
3aHATHA:
Jlexmun 1,78 48 0,89 24 0,89 24
[MpakTuaeckue 3anstus (113) 1,78 48 0,89 24 0,89 24
JlabopaTtopusie paboTs (JIP) - - - - - -
CamocrosiTesibHas padoTa 4,44 120 1,22 33 3,22 | 87
KoHTakTHas camocTosiTeNbHAs paboTa 0,3 0,3 -
CamocTosTenpHOE H3yUYEeHUE Pa3IeiIoB 4,44 119,7 1,22 42,7 3,22 87
IACIATUINHEI
Buabl KOHTpOJIA:
IK3aMeH 1 27 - - 1 27
KoHTakTHas paboTa — TpPOMEKYTOUYHAsS
0,3 - 0,3
aTTecTanys 1 - 1
[ToaroroBka K ’K3aMeHy. 26,7 - 26,7
3auér ¢
Bua uTOroBoro KOHTpoJIs: . JK3aMeH
OLIEHKOM

AHHOTANUA padoyeil MPOrpaMMbl U CHUIIMHbBI
«AHAIUTHYECKAs] XMMMSD)
1 eap AMCOUMIUVIMHBI — TPHOOpPETECHHE OOYJAIONTUMHUCS 3HAHWM W KOMIICTCHIIUH,
HEOOXOIUMBIX JJISl PELICHUS] KOHKPETHBIX 33a]1a4 XMMHUECKOT0 aHalln3a.

2 B pe3yJbTaTe H3yYeHHUs JUCHUILIHHBI 00y4YAI0IIUIACS T0JIKEH:
Obaaoams clieqyOIUMU KOMIETEHIMSIMHA U UHIUKATOPAMU UX JOCTHKECHUS:
[IK-2.1; [1K-2.2; T1IK-2.3

3name:

— OCHOBHBIC MOHATUS, TEPMHUHBI, METOJIbI U MPUEMbl KAYECTBEHHOTO U KOJUYECTBEHHOTO
XHUMHUYECKOTI'0 aHaJIN3a;

—  TEOPETHYECKHE OCHOBBI (PH3UKO-XMMHUYCCKUX METOJIOB aHAIN3a;

— TOpPUHLMIBI  pabOTHl  OCHOBHBIX MPHOOPOB, HCHOJB3YEeMBIX JJs  [POBEICHUS
KauyeCTBEHHOI'0 M KOJIMYSCTBEHHOTO aHAJIM3a;
Ymemn:

— TMPUMEHATH MPHOOPETEHHBIEC MPAKTUYECKIE HABBIKK B MPO(ECCUOHAIBHON AeITeTbHOCTH
JUISL PELIEHNS] KOHKPETHBIX aHAJIMTUYECKUX 3a/1a4;

— TMPOBOJIUTH 0OOCHOBAaHHBIN BHIOOp METO/a aHaIM3a C Y4EeTOM Ienei W 0coOeHHOCTel
JTAHHOW MPAKTUYECKOM 3a/1auu;

— IPOBOJUTH PAacUEThl HA OCHOBE IPOBEJACHHBIX UCCIIEI0OBAHNUI;

— TPOBOJAUTH METPOJIOTHYECKYIO OLEHKY PE3YJIbTATOB KOJUYECTBEHHOIO XHUMHUYECKOTO
aHammza
Braoemp:

— OCHOBaMH METPOJIOTUYECKON OLIEHKH pPEe3YyJIbTAaTOB KOJIMYECTBEHHOIO XHWMHUYECKOTO
aHam3a;

— [pUEMaMH UHTEPIIPETALUH PE3yJbTATOB aHAIN3a HA OCHOBE KBAUIMMETPUUECKUX OLIEHOK;
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— METOJIOJIOTHEH XHMHYECKUX U (PHU3UKO-XMUMHUYECKHMX METOJOB aHAIN3a, I[IUPOKO
HCIMOJIB3YEMBIX B COBPEMEHHOM aHAJIMTUYECKON NIPAKTUKE

3 KpaTkoe coep:kaHue JHCHUILIMHbI

Pasoen 1. UnenTuduxanys HOHOB JIEMEHTOB B PaCTBOpax

1.1 BezneHue B COBPEMEHHYIO aHATUTHUECKYIO XUMHUIO.

AHanmuTHuyecKass XUMHUS KaKk OCHOBAa METOJOB H3YYEHHsS] M KOHTPOJS XHMHUYECKOTO COCTaBa
BEILIECTB B MAaTE€pHaJIbHOM IPOU3BOJICTBE, HAYYHbBIX MCCIEIOBAHUAX, B KOHTPOJE OOBEKTOB
OKpyXaromen cpeapl. Buabl ananmsza. DIeMEHTHBINA, MOJEKYISPHBIN, (a30BbIii U W30TOMHBIN
ananmu3. KonnyecTBeHHBIN W KaYECTBEHHBIN aHAIN3 OPraHMYECKUX U HEOPTaHWYECKHUX BEIIECTB.
Xumuueckue, (U3NKO-XMMHUYECKHE METOJbl aHajh3a, WX B3aWMOCBS3b, COOTHOIICHHE W
NpUMEHEHHe. AHAJIUTUYECKHH CHUTHal KaK HOCHTENb KadeCTBEHHOW M KOJMYECTBEHHOU
uHpopmanuu 06 o6bekTe aHanusa. [locraHoBka aHAIUTHYECKON 3a1a4i. AJITOPUTM MPOBEIECHUS
aHayn3a: oTOOp cpenHel MpoObl, MOArOTOBKA MPOOBI K aHAIM3Y, U3MEPEHUE aHATUTUYECKOTO
CUTHajJla U €ro MEeTPOJIOrMuYecKas OIIeHKa, pacueT pe3yJbTaTOB aHalM3a U UX MHTEpIpeTalus.
[Tpumepsl pemieHus 3a1a4 aHATUTHYECKOTO KOHTPOJISI B XMMHUYECKOW TEXHOJIOTHH, B aHAJIH3E
00BEKTOB OKpYXKarolen cpeabl U p. IIoHATHS 0 COBpEMEHHBIX METOAAX AJIEMEHTHOTO aHAJIN3A:
aTOMHO-DMMCCHOHHBIN aHaliu3, aTOMHO-aOCOpPOIIMOHHBIN aHajau3, PEHTIeHO(IYOpPECIICHTHBIN
aHau3.

1.2 Cnennduka 3a1a9 aHATUTHYECKON XUMUH.

OcHoBHBIE TepMUHBI aHaMHTHYeCKoW xumuu. OOHapyxkenume. OmpeneneHue. AHaIW3.
AHaTUTHYECKHE XMMUYECKHAE PEaKIMH KaK OCHOBAa XMMHUYECKOTO aHaim3a. KadecTBEeHHbIE U
KOJIMYECTBEHHBIE aHATMTUYECKNE XUMUYECKHE peaknuu. TpeOoBaHUs, MPEIbSIBISIEMbIC K HUM.
Crnenuduka aHAINTUYECKUX PEAKLMH, HMCIOJB3YEMbIX B aHaiuu3e. AHaJuTHYecKas gopma u
aHAJMTUYECKHE MpPU3HAKK. AHAIUTHYECKHE pEeakIMM U aHAIUTUYECKHE  I(PQPEKTHI.
XapakTepUCTUKN  AHAIUTMYECKUX  PEaKUMH:  YyBCTBUTEIBHOCTb,  H30MpaTEIbHOCTD
(cenekTUBHOCTH). [ 'pymnmoBsie, 00mKe, YaCTHBIE, XapaKTepHbIE W CIEIU(PUICCKUE PEaKIINUH.
ITytn noBbleHNst U30MPATENBHOCTH U YyBCTBUTEIBHOCTH aHAIUTHYECKUX PEAKLIUH.

1.3 Xumnueckre paBHOBECHS B TOMOTE€HHBIX U '€TEPOTe€HHbIX CHCTEMaX, IPUMEHSIEMbIX
B QHAJIMTUYECKOW XUMUHU.

OCHOBHBIE THUIIBI pPEAKLUUH, NPUMEHSIEMBIX B AHAINTHYECKOM XUMHUHU (OCaKICHMS,
KHCJIOTHO-OCHOBHBIE, KOMIUIEKCOOOPa30BaHUsl, OKUCICHUsI-BOCCTaHOBIEHUs ). COCTOSIHUE HOHOB
3JIEMEHTOB B pacTBopax.  KOHCTaHTBI ~ paBHOBECHs  AQHAJIMTUYECKUX  peaKUuil:
TEPMOJAMHAMHUYECKUE, KOHLIEHTPALMOHHBIE, YCIOBHbIE. DaKTOPbI, BIMSIONME HA XUMHUYECKOE
paBHOBecue  (KOMIUIEKcOOOpa3oBaHHe, OOpa30BaHME  MaJlOPACTBOPUMBIX  COEJUHEHUI],
U3MEHEHHE CTENEeHH OKHUCIEHHsS ONPEeAeIsieMOr0 MOHA, BIMSHUE MPUPOJbl PACTBOPUTEI,
MOHHOM CHJIBI, TEMIIEpPATyphl, COCTaBa pacTBOpPa).

PaBHOBecHsT B aHAIUTUYECKM BaKHBIX NPOTOJUTHYECKUX cHucTeMaX. KoHcTaHThI
KHUCJIIOTHOCTH U OCHOBHOCTHU. YpaBHEHUS MaTepuaibHOro 6ananca. Berunciaenue pH pactBopos
KHUCJIOT M OCHOBAaHUM pa3aMyHON CHUIIBI, cMecell KUCIOT U OCHOBaHMH. bydepHbie pacTBOpHI,
UCIOJb3yeMble B XMMHUYECKOM aHajM3e: UX cocTaB, cBoiicTBa (OydepHas eMKOoCTh, 001acTh
OydepupoBanus), pacuer pH, npuMeHeHne B aHATUTUYECKONH XUMUH.

AHanmuTHUYeCKMEe ~ PEaKUUH  KOMIUIEKCOOOpa3oBaHMs,  OCAXKICHUS,  OKHCICHMSA-
BoccTaHoBNeHHs. OOIue, CTyneH4YaTble U yCIOBHBIE KOHCTAHThl YCTOMUYMBOCTH KOMIIEKCHBIX
coequHeHuil. lcnonp3oBaHMe peakUui KOMILJIEKCOOOPa30BaHUS B aHAINTHYECKOM XUMHHU
(oOHapy)XeHHe M KOJMYECTBEHHOE OIlpe/iesieHue, MackupoBaHue). Mcmosib3oBaHue peakuuit
OCaX/IEHUS B aHaJIUTUYEeCKUX IensiX. KoHcTaHTa paBHOBeCHs peakUMid OCaKJIeHMS-
pacTBOpeHust; (paKTOPBbI, BIUSAIONIME HA pACTBOPUMOCTb OCaIKOB. PacyeTr yclnoBHid ocaxaeHUs U
pacTBOpeHusi 0caakoB. OKHCIUTENIbHO-BOCCTAHOBHUTENbHbIE paBHOBecHs. CTaHIAPTHBIN U
peanbHbIN OKMCIUTEIbHO-BOCCTAHOBUTEIBHbIE TOTEHIIUAIIBI.

Xumuueckue u (pusnko-xummuueckue crnocoOwl onpeaenenust pH pactBopos. PaBHoBecus
AHAJTMTUYECKUX PEaKIMA KOMILJIEKCOOOpa30BaHuUs U yrpaBieHue uMu. OaKkTopsbl, BIUSIONINE HA
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HaIIpPaBJIEHUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. KoHcTaHTa paBHOBecuss U €€
XHUMHKO-aHAJTUTHYECKOE 3HaUeHue. Pacuer kodQPUIIMEHTOB MOOOYHBIX PEaKITU.

1.4. KauecTBeHHBIE M KOJIMYECTBEHHbBIE AHAJUTHUECKUE DPEAKLIMH C OPraHU4YECKUMHU
AHAJIMTUYECKUMH pPEareHTaMy B aHAJIN3€ HEOPraHUUYECKUX BEILIECTB.

Oprannyeckue anamutuyeckue peareHtsl (OP). Kiaccudpukanus OP mo tumy peakmmii ¢
Heoprannueckumu uoHamu. KowmmnekcooOpasyromme OP  u  cTpoeHue WX  MOJIEKYI:
(GyHKIMOHATBHO-aHATTUTUYECKasE M AHAIMTHKO-akTUBHas  rpymmel.  OcoOeHHOCTH U
npeumyiecTBa ucnonb3zoBanus OP, obnactu npumeneHus. JJONMOJHATETBHO: TEOpUs ACUCTBUS
koMImiekcooOpasyronux OP, yuer monHoro cocrossaus OP m meramna. ['umoTe3a aHajnorui u
IIpaKTU4eCcKUe BbIBOABI U3 Hee. [Ipuponma xumumueckoil cBs3u B Komiuiekcax OP ¢ unonamu
METaJJIOB U €€ IMpOsIBJIEHWE B IBETHOCTU KoMmiuiekcoB. Peakuuu OP c xpomodopHbIMU
alIeMeHTaMU. VIHTEHCHBHOCTh OKpAacKH aHaJIUTHYECKUX (OPM U MHTEHCHBHOCTH IOTJIONIECHUS.
Hcnonb3oBanue peakuii OpraHn4eckiux peareHToB B JOTOMETPUUECKOM aHAIM3E.

Pa3zoen 2. KonnuecTBEeHHBIM XUMUYECKUN aHATN3

2.1. [TpuHIUTIBI ¥ 331291 KOJIMYECTBEHHOTO aHAJIH3A.

Knaccugukanus MeTof0B KOJMYECTBEHHOrO aHainu3a. TpeOoBaHUS, MpEbsSBIsSEMble K
XMUMHMUYECKUM PEAKIUSAM B KOJIMUYECTBEHHOM aHajM3e. JTambl KOJIMYECTBEHHOI'O OMPEENICHUS.
XapakTepucTUKa pe3ylbTaTOB KOJMYECTBEHHOIO XUMHUYeckoro aHanmuza. OmpeneneHue
CoJlep’KaHUs BellecTBa B pacTBope, pacueTHble Qopmynbl. CrnocoObsl  MpeacTaBiIeHUS
pe3ynbTaToB aHanu3a. TecThl Ha BBISIBICHHE CUCTEMAaTHYECKUX MOTPENIHOCTEN B pe3yibTaTax
KOJIMYECTBEHHOTO XUMUYECKOTO aHanu3a. [Ipo6oor6op u mpoOomoAroToBKa.

2.2. TutpuMeTpruecKuii ananu3. THUITBI peaknii, UCTIOJIb3yEeMBIX B THTPUMETPHUH.
TpeGoBanusi, MpeabsABISIEMbIE K HUM.

[Ipunnun TturpuMeTpuu. TuTpoBaHue © ero dTambl. [padudeckoe H300pakeHUE
rpolriecca TUTPOBAHUS — KPUBBIE TUTPOBAHUSA, UX BUAbl. CKa4OK Ha KPUBOM TUTPOBAHUS, TOUKA
skBuBajeHTHOCTH (T.3.) m koHeunas touka tutpoBanus (K.T.T.). [lepBuunbiec U BTOpPHYHBIC
cTannaptel. [lpuemMbl TUTPUMETPUYECKOTO aHajlu3a: NpsMOe U 00paTHOE TUTPOBAHUE,
KOCBEHHBIE METOJbpl. THIBI pEeakuuid, HCHOJIb3YEMbIX B TUTPUMETPUYECKOM AHAIIN3E;
TpeOOBaHUs, TPEIbIBISEMbIEC K HUM.

JIONIOJIHUTENBHO: HMHCTPYMEHTAJIbHbIE MeToAbl HMHauKanuu T19. IloTeHnmomerpuueckoe
tutpoBanue. Merox ['pana. JIpyrue criocoObl ycTaHOBJICHHS] KOHEYHONW TOUKHU TUTPOBAHUSI.

2.3. Peakiuy HeWTpalM3aluy B KOJIMYECTBEHHOM XUMHUYECKOM aHaln3e.

Meroapl  KHUCIOTHO-OCHOBHOTO  TUTpoBaHMs. CyIIHOCTh METOJa KHCIOTHO-OCHOBHOI'O
TUTpoBaHus. KprBble KHCIIOTHO-OCHOBHOTO TUTPOBaHUs. PacyeTr U mocTpoeHne TeOpeTHIECKUX
KPUBBIX TUTPOBAHUS CUJIBHBIX U CIAOBIX OJTHOOCHOBHBIX MPOTOJIUTOB. DaKTOPHI, BIUSIOLINE HA
BEIMYMHY CKayKa Ha KpPUBBIX KHCIOTHO-OCHOBHOTO THUTpoBaHUs. CHocoObl YCTaHOBIIEHUS
KOHEYHOU TOYKHU TUTpOBaHUs. KHCIOTHO-OCHOBHBIE MHJIMKATOPBI, MHTEPBAJ MEPEX0/1a OKPaCKU
UHIMKaTOpa, noka3atenb TutpoBaHus (pT). IlpaBuno BeiOOpa MHAMKATOpA A KOHKPETHOTO
cnydas  tutpoBaHus.  [IpakThueckoe  NpPUMEHEHHE  peakUMil  KUCIOTHO-OCHOBHOI'O
B3auMozeiicTBua. [loTeHuHOMETprUYEeCKOe THUTPOBAHME HAa OCHOBE pEaKLUHMl KHUCIOTHO-
OCHOBHOT'O B3auMOJIeHCTBUS. MIHAMKATOpHBIE OTPEIIHOCTH U UX OLICHKA.

2.4. AHanUTUYECKUE PEaKIIUU KOMILIEKCOOOPAa30BaHUS U OCAXKJICHHUS B KOJIUYECTBEHHOM
XUMHUYECKOM aHaJIHN3e.

Vcnonbs3oBaHne KOMIUIEKCOOOpa30BaHMsS B XMMHUYECKOM aHaiusze. Heopranuueckue u
opraHuyeckue Juranjibl. KOMIIeKCOHbl M UX CBOMCTBA. Y CIOBHBIE KOHCTAHTBI YCTOMYMBOCTH
KOMITJIEKCOHATOB U HMX IMpakTH4ecKoe Hucrnoib3oBanue. OOOCHOBaHHME BHIOOpPA ONMTHUMAIbHBIX
YCIOBUM  KOMIUIEKCOHOMETPUYECKOTO TUTpOBaHHA. KpuBBIE KOMIUIEKCOHOMETPHUUYECKOTO
TUTpoBaHUsA. DakTOpPbI, BIUSIONIME HA BEIMYMHY CKauyka HA KPUBBIX TUTpoBaHUsA. CrocoObl
ycranoBnenus T.9. u K.T.T. MerannoxpoMHble UHAMKATOPBI, MPUHIMI UX JeicTBusA. Bbibop
WHJMKATOpa A1 KOHKPETHOIO Ciydas TUTPOBaHUS. AHAJIUTUYECKHE BO3MOXHOCTH METOJAA
KOMIUIEKCOHOMETPUYECKOTO TUTpOBaHus. [[pumMeHeHne KOMIJIEKCOHOB B AHAIMTUYECKON XUMUU
B KauecTBe MAaCKUPYIOLIUX areHTOB. [Ipumenenue XUMUYECKUX peakuui
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KOMIUIEKCOOOpa3oBaHus B ()OTOMETPHUUYECKOM aHaju3€, B METOJEC KOHIYKTOMETPUYECKOTO
TuTpoBaHus.  Peakuumm  ocaxiaeHus B KOJMYECTBEHHOM  XHMHUYECKOM  aHaJIU3e.
I'paBumerpudeckuii ananu3. Teopermueckoe OOOCHOBaHWE BBIOOPAa ONTHMAIBHBIX YCIOBUI
OCKJCHUS KPUCTALIMYECKUX U aMOPPHBIX OCAIKOB. [IpuMeHeHHe XUMHYECKUX PEaKIIHid
OCaXJICHHUSI B METOJIE€ IOTEHIMOMETPUYECKOTO TUTPOBAHUS, B METOJE€ TYpOUIMMETPHUHU.
OcoOGeHHOCTH peaknuid KOMIUIEKCO0Opa3oBaHus (XenaTooOpa3oBaHMsi) HOHOB METAIIOB C
OTA. OcagutenbHOE TUTPOBAHUE.

2.5. AHaIMTUYECKUE PEAKIUU OKUCJICHHS-BOCCTAHOBJIICHHUS B  KOJIHMYECTBEHHOM
XUMHUYECKOM aHAJIN3E.

OKHCANTENbHO-BOCCTAHOBUTENbHAS pEaKUusi U  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIN
noteHan. KOHCTaHTBI paBHOBECHS OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX peakiuii. Bwioop
TUTPAHTa U ONTUMAJIBHBIX YCIOBHM TUTpOBaHUS. KprBbIE OKMCIUTEIBHO-BOCCTAHOBUTEIHLHOTO
TuTpoBaHus. PakTOPHI, BIMSIONIME HA BEIMYMHY CKayKa Ha KPUBOHM TUTpoBaHus. Muaukanus
KOHEUYHOW TOYKM THUTPOBAHHUS  XUMHUYECKUMH H  (DU3UKO-XUMUYECKUMH  METOJaMH.
[Tepmanranaromerpusi. XapakTepucTuka METOJA. YcmoBus MPOBEJECHUS
IepMaHraHaTOMETPUUECKUX OTIpeeNICHUI. Bemecrna, ompeneseMble
IepMaHraHaTOMEeTpHuueckuM MetoaoM. JlocromHcTBa M HepocTaTku Metona. Homomerpus.
XapakTepucTUKka METOJla, YCIOBHUS MPOBEACHUS HOJIOMETPUYECKOrO OIpEeSICHUs] BEIIECTB.
JlocrouHcTBa M HEAOCTaTKU MeroAa. [IpuMeHeHHe peakuuil OKHMCIEHUS-BOCCTAHOBJICHUS B
METO/1€ MOTEHLIHOMETPUYECKOTO TUTPOBAHUSL.

2.6. NonooOMeHHast xpomaTorpadusi B KOJTHYECTBEHHOM XUMUYECKOM aHAJIH3e.

TpeGoBanusi, mpeabsBIsieMble K peakiusM HOHHOro oOmeHa. l3orepma HOHHOTO
oOMeHa. BpiOop onTHUMalIbHBIX YCIOBHII HOHOOOMEHHOTO pa3jeieHus BemiecTB. [IpumeneHnue
MOHOOOMEHHOHM XxpomaTorpaduu B aHAIUTHYECKOW XUMHUHU OPTraHUYECKUX W HEOPraHM4eCcKHX
COEIMHEHUI: pa3/ielieHne, OUUCTKA, KOHIICHTPUPOBAHHUE U T.1.

Pa3zoen 3. BBenenue B pu3nko-xumMudeckrue (MHCTPYMEHTAIbHBIE) METO bl aHAJIN3a

3.1. ®DXMA — cocTaBHas 4acTh COBPEMEHHON aHATUTHYECKOW XUMUHU.

Knaccudukanus (HuU3MKo-XMMUYECKUX METOJOB aHaMHM3a. AHAIMTHYECKUA CUTHAJI Kak
uHpopmaTtuBHas (PyHKIMS cOcCTaBa BelleCTBa M €ro KoyinyectBa. [Ipumepbl aHaIUTHUECKHUX
CUTHAJIOB U UX u3MepeHuii B ODXMA.

3.2. MeTposoru4eckre OCHOBbl aHAIUTUYECKHX METOJIOB.

OcCHOBHbBIE AHATUTHUKO-METPOJIOTUYECKHE XapaKTEPUCTUKH METOJIOB M PE3YyJbTaTOB
aHaJiM3a, CIocoObl MX OLEHKH: mpenen oOHapyxkeHHs, Ko3(pPUIMEHT YyBCTBUTEIHHOCTH,
HIOKHSISE M BEPXHSS TpaHHUIla [Mana3oHa ONpeNeNiieMbIX COAEpKaHWUM, CEeIeKTUBHOCTD,
MPELU3UOHHOCTh B  YCIOBUAX CXOJUMOCTH (IIOBTOPSEMOCTH) M  BOCIPOU3BOJIUMOCTH,
MIPaBUIIBHOCTB, 3KcnpeccHocTh. O006mennbie cBeaenus o 'OCT P UCO 5725 (2002).

3.3. O6mas XapaKkTepHucTKa CHEKTPaIbHBIX, ANEKTPOXUMUYECKUX u
xpomaTtorpauueckux  MeTonoB  aHanmza.  llpenctaBienne o (OTOMETPUYECKHX,
MOTEIIMOMETPUYECKUX METO/IaX aHaIn3a U HOHHOOOMEHHOU XxpomaTorpaduu.

4 O0beM y4yeOHOM IMCUMILINHBI

O0beM IMCHHUIIMHBI
Bua yuyeOHo# padoThI Axan | Acip.
3E
4. 4.
O01mas TpyA0eMKOCTh JMCIHIIJIHHBI 4 144 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHSA: 1,79 64 48
Jlexun 0,45 16 12
[Ipaktuueckue 3ausarus (113) - - -
JlaGopatopusbie padotsl (JIP) 1,34 48 36
CamocrosiTesibHas padora 2,21 80 60
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KoHnrakTHas camocrosiTenbHas paboTa 591 0,4 0,3
CaMOCTOATEIbHOE U3YUYEHHUE PA3JIENIOB IUCIUIUIMHBI ’ 79,6 59,7
Bu1 MTOroBOro KOHTpOJIS: 3auer ¢ oneHKOi

AHHOTanusA padoyeil NPOrpaMMbl Y CLUILIMHBI
«Du3nyeckass XUMHU»

1. lleab AMCUMIIMHBI — PACKPBITh CMBICI OCHOBHBIX 3aKOHOB, YIPAaBISIOLIUX XOJO0M
XMMMUYECKOTO Ipoliecca, NoKa3aTh 00JacTU MPWIOKEHHS 3TUX 3aKOHOB U HAay4yUTh CTYJEHTa
IPaMOTHO HNPUMEHSTh WX MPU PEUIEHUH KOHKPETHBIX TEOPETUYECKUX M IMPAKTHMUECKHUX 3aj]ad,
MOHATh OCHOBHBIE KHHETUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUUYECKUX MPOLECCOB U POJIb
KaTajau3a A XUMUYECKON TEXHOJIOTHH.

2.B pe3yJjbTaTe H3YYCHUHA TUCIHUIIJINHBI OﬁyanOlHHﬁCﬂ JOJKECH:

Obnadoams CIeAYIOMIMA KOMIIETSHIIMSIMA U WHAUKaTopamu ux poctmwkenus: OITK-1.3,
OIIK-1.7, OIIK-1.11.

Buname:

- OCHOBHBIE 3aKOHBI (PU3NICCKOW XUMHUH, B3aMMOCBS3b (DU3HUCCKUX U XHMHUCCKUAX
XapaKTEePUCTHK MPOIIECCca;

- MyTH OTpeACTCHUS BAXKHEHIINX XapaKTePUCTUK XUMHUYECKOTO PABHOBECHS
(KOHCTAaHTHI PaBHOBECHS, PABHOBECHOTO BBIXOJA IMPOJYKTA, CTEICHU MPEBPAIICHUS HCXOIHBIX
BEIIIECTB) U BIUSHUS PA3IMYHBIX (DAKTOPOB HA CMEIIEHUE XUMHUYECKOTO PABHOBECHS;

- TEPMOJMHAMUYECKOE OMMCAHNE CBOMCTB MACATBHBIX M HEHJICATbHBIX PACTBOPOB,
MOJIXOJIbI K HAXOKACHHIO MapIUaIbHBIX MOJISIPHBIX BEJIMYNH KOMIIOHEHTOB PacTBOPA.

- TEOPHIO TATbBAHUYECKUX SIBJICHU;

- TEOPUH KHUHETHUKH, IYTH TEOPETUUYECKOTO pacueTra CKOPOCTEH XUMHUUYECKHX
peaKIuii ¥ OrPaHUYCHHS B IPUMEHUMOCTH PACYETHBIX METOJIOB;

- OCHOBHBIEC YEPTHl TOMOTEHHOT'O U T€TEPOTCHHOTO KaTajli3a, MPUYUHBI YCKOPEHUS
XUMHUYECKOTO TpoIiecca B MPUCYTCTBUM KaTaau3aTopa.

Ymemn:

- NPUMEHATh  TCOPETUYECKUE 3HAHMS U DKCIEPUMEHTAJIbHBIE  METObI
rccaeaoBaHus (GU3NIECKON XUMUHM MPU PEIICHUH MTPOGECCHOHAIBHBIX 33724,

- MpeAICKa3biBaTh U HAXOAWTHh ONTHUMAJIbHBIC YCIOBHUS MPOBEICHUS XUMHYECKOTO
Ipolecca ¢ LeJbI0 MOyYeHUs] MaKCUMAIbHO BO3MOKHOTO BBIXO/1a HHTEPECYIOIIETO MPOIYKTa;

- NPUMEHATh  TCOPETUYECKUE 3HAHMS W DKCIEPUMEHTAJIbHBIE  METObI
UcCleoBaHus (PU3MUECKOH XUMUM Ui PEUICHHs BOMPOCOB, BO3HUKAIOIIUX NpPU H3YyYCHHUU
KMHETUKHA XUMUYECKUX PEAKIU;

- IPOBOANTH AaHAJIM3 M KPUTHUYECKU OLIEHWBAThH MOJYYECHHBIE HKCIEPUMEHTAJIbHbIC
JaHHBIE, 0000IIaTh U Je/IaTh 000CHOBAHHBIC BBIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Braoems.:

- KOMIUJIEKCOM COBPEMEHHBIX TEOPETHUUYECKUX METOJ0B (PH3UYECKOM XUMHUHU s
pelIeHNns KOHKPETHBIX HCCIEA0BaTEIbCKUX 3a/1a4;

- HaBbIKAMHU OMpEAENCHUS COCTOSHHUS pPaBHOBECHS U  CaMOIPOU3BOJIHHOTO
HaIpPaBJICHUS XUMHUYECKOTO MpoIlecca;

- 3HAHMSIMH OCHOBHBIX 3aKOHOB (DM3MYECKOW XUMHUHU i1 COJAEpKaTelbHOU
WHTEPIPETAIINH TEPMOTUHAMHUECKUX PACUETOB;

- METOJaMU OMNpENAeTCHHs] TMOpSJIKa M CKOPOCTH PEaKIUU, YCTaHOBICHUS
JTUMUTHPYIOIIEH CTaJIUU U MEXaHU3Ma U3y9aeMOi XUMHUECKON peaKilny;

- HaBBIKAMU COCTaBIICHHUS TallbBAHWYECKHX DIIEMEHTOB ISl IeJel OompeeNneHus
TEPMOIUHAMHYECKUX XapaKTEPUCTUK U KOHCTAHT PAaBHOBECHSI UCCIIETYEMOU PEaKIIiH;
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— 3HAQHUSIMH OCHOBHBIX 3aKOHOB XHUMHUYECKON KWHETHUKH, BIMSHUS Pa3IMUHBIX
(dakTopoB (TEeMMepaTypsl, JaBICHUS, KaTATH3aTOPa) Ha CKOPOCTh XUMUYIECKON PEAKITHH.

3. KpaTkoe coaepkaHue Q1MCUMILIHHBI

4 cemecTp
Pa3nea 1. XumMnueckasi TepMOIHHAMHKA

1.1.  IlepBslii 3aKOH TEPMOIUHAMUKHU

TepMmoMHaMHYECKHE CUCTEMBI U TEPMOJMHAMHUYECKHE TapaMeTpbl. DKCTCHCHUBHBIE U
WHTEHCUBHBIE CBOMCTBA CUCTEMBI. TepMoaumHamuueckuil mnpouecc. OYHKIMU COCTOSHUS M
¢byHKIMM npouiecca. BHyTpeHHss 3Heprus U SHTaNbIUA, UX cBoicTBa. TeruioTa u paboTa Kak
dbopmel mepenaun >Hepruu. PaboTta pacmmpenus raza u mojie3Has padota. DOpMyITHPOBKU
MEepPBOTr0 Hayajga TEPMOJIUHAMUKH. B3aMMOCBS3b TEIUIOTHI, pabOThl M M3MEHEHUs] BHYTpEHHEH
SHEPruu B U30XOPHOM, U300apHOM U HM30TEPMUUYECKOM Ipolieccax. TermioéMKOCTh BellecTBa —
M30XOpHas WM u300apHas, MoJsipHasi, yaenbHas. TemnmoéMKOCTh HIeabHBIX TIa30B,
B3aMMOCBSI3b MOJISIpHBIX TemioéMkocTed Cp u Cv uaeanbHOro rasa. Temmo€MKOCTh TBEPABIX
BEIIECTB M JKUJAKOCTEH. 3aBUCHMOCTh MOJIAPHOW W300apHOM TEMIOEMKOCTH BEIIeCTBA OT
TeMIEPaTypPhl, SMITUPHIECKUE YPABHEHUS (CTENIEHHBIC PSI/IbI), UX TPUMEHUMOCTh. 3aKOH KyOOB
Hebasi, npaBuio rononra u Iltu. Cpeansisi n3zob6apHas TEIIOEMKOCTh BEIIECTBAa B MHTEpBaJe
TeMrieparyp. TemmeparypHas 3aBHCHUMOCTh IpupalieHus sHTanbnuu Beuiectsa (Ht — Ho) npu
MMOCTOSTHHOM JIaBJICHMH ¢ Y4€TOM (Da30BBIX MEpexoa0B. TemmoBol 3(PPeKT XUMHUIECKOTO
npouecca. OcHOBHOe cTaHaapTHOe cocTosHue. CTaHAapTHBIE SHTANBIUU O0pa3oBaHUS U
cropanust BemiecTB. [Ipumenenue 3akoHa ['ecca ns BBIYUCIEHHS TEIUIOBBIX 3(PQeEeKTOB
XMUMHUYECKUX U (PU3MKO-XUMUYECKHX MporeccoB. CBsA3b TEIIOBBIX APHEKTOB MPH MOCTOSIHHOM
o0beMe W TPH IOCTOSHHOM [IaBJICHWH. 3aBUCHUMOCTh TeIUIOBOTO d(ddexra peakmuu oT
Temneparypbl. BeiBom u ananu3 ypaBHeHus Kupxrodpa B auddepenmmansHoit  Gopme.
HNuterpupoBanue ypaBHeHus: Kupxroda.

1.2. Bropoii 3aK0OH TEPMOIUHAMHUKH.

CaMonpou3BOJIbHBIE W HECAaMONPOM3BOJIbHBIE, 00paTUMble U  HeoOpaTHUMBIE,
paBHOBECHBIC (KBa3UCTAaTUYECKHE) M HEPaBHOBECHBIC Iporiecchl. PaboTa paBHOBECHOTO M
HEpPaBHOBECHOTO TponeccoB. DOpMyIMpOBKY BTOPOro Hayajaa TEPMOJUHAMHUKH. JHTPOIHUS KaK
KpUTEPUN HANPaBICHHOCTA CaMOIIPOM3BOJIBHBIX MPOLIECCOB U PABHOBECHUS B HM30JUPOBAHHBIX
cUCTeMax. 3aBHUCHUMOCTb SHTPOIMU BEIIECTBA OT MapaMEeTPOB COCTOSHUS (TeMIepaTyphl,
naBjaeHus, oObema). Pacuer M3MEHEHHUs SHTPONMH B Pa3IMYHBIX IPOIIECCAX, CBSI3aHHBIX C
W3MEHEHUEM COCTOSIHUS HJCAIbHOIO Ta3a, a TaKKe YUCTBIX TBEPABIX WU JKUAKUX BEIIECTB.
M3MeHeHne SHTpONMU B MIPOILECCE CMENICHHMS HJICANIbHBIX Ta30B. MI3MEeHEHWE SHTPONUU TIpU
dazoBbix mepexomax. TeruoBas Tteopema HepHcrta, mocrtynar Ilmanka (Tperbe Hayasio
TepMoauHamMukn). CTaTUCTHYECKas HWHTEPNpETalus BTOPOro Havajla TEPMOIMHAMUKH,
ypaBHeHue bonbimana-Ilnanka. Beruncienne aOcoNOTHOW SHTPOMHH BemlecTBa. Pacuer
W3MEHEHHUS SHTPONHH B XUMUYECKUX PEAKIUIX MPU Pa3NuYHbIX Temrneparypax. OO0beAMHEeHHOE
ypaBHenue | u Il 3akoHOB TepmonmHamuku. DHeprus ['enbmronbua u sHeprusi ['m66ca kax
KPUTEPUM  HANPABJIEHHOCTU  IPOLECCOB M  PABHOBECUS B  3aKPBITBIX  CUCTEMax.
XapakTtepuctuueckne (GyHKIUU. 3aBUCHMOCTH 3Hepruu l'empbmronbiia u sHepruu ['nbbca ot
MapaMeTpoB COCTOSIHUA. TeMmreparypHas 3aBUCUMOCTh SHepruu ['mb0ca BemiecTBa ¢ y4éToM
¢a3oBeix nepexonoB. Pox dazoBoro mepexona (mepBblif, BTOpoil). YpaBHenuss ['n06ca-
I'eneMmronsia. Pacuer nusMenenuit crannapTHeix sHepruit [ 166ca u ['enbMroipia B XuMUYECKIX
peaKuusX MpU Pa3IMYHBIX TEMIEpaTypax.
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Cucremsbl IIEpECMCHHOTO COCTaBa. XUMHUYCCKUM NOTCHI Al KOMIIOHCHTA CHCTCMBI.
3aBUCHUMOCTh XUMHYCCKOTO MoTeHIMaJla OT AABJICHUA U TCMIICPATYPHI. YcaoBus PaBHOBCCUSA U
CaMOITPOU3BOJIBHOTO ITPOTCKAHUA ITPOLECCa B CUCTCMAX IICPEMCHHOI'0 COCTaBa.

1.3. XuMnueckoe paBHOBECHE.

MarepuanbHblii 0alaHC XWMHUYECKOH pEakIHH, CTENEHb NPEBPAMICHUS, XUMHUYECKas
IIepeMEHHasd. YpaBHEHUE H30TEPMbl XUMHUYECKOW peakuuu (u3orepmbl Bant-T'odda).
XUMHYECKOE CpOJCTBO. AHANU3 YpaBHEHHS MH30TE€PMBl JUIsl ONPEIENICHUS HaIlpaBlICHUs
CaMOIIPOM3BOJIBHOTO  IMPOTEKAHHWS  XMMHUYECKOM  peakiuu OT  JAHHOTO  MCXOJHOTO
(HEpaBHOBECHOI0) cOCTOsIHUA. TepMoaMHaMuyecKass KOHCTaHTa XMMHUYECKOIO PaBHOBECHS U
AMITUPUYECKUE KOHCTaHThI XuMuueckoro paBHoBecHs (Kx, Kc, Kn, Kp), ypaBHEHUS UX CBSI3U IS
peakuuy B HJeadbHOM Tra3oBod cMmecu. KOHCTaHTBI paBHOBECHs I TOMOTEHHBIX U
TeTEepOreHHBIX pPEaKlMi, WAeaTbHBbIX U HEUICATbHBIX PEaKIMOHHBIX CHUCTEM (Ha IpUMepax).
CMmenieHne XMMUYECKOTO paBHOBECHS NpU M3MeHeHuu ooduiero gasnenus (T = const) u npu
no6aBiieHnH B cucteMy nHepTHoro ra3a (T = const, P = const).

Bnusinue temmeparypbl Ha KOHCTaHTY XMMHUYECKOTO paBHOBECUS, ypaBHEHUS U300apbl U
M30XOpPbl XMMUYECKON peakUny. BbIBOJ, aHANN3 M MHTETPUPOBAHNME HA3BAHHBIX YPAaBHEHMM Ha
npuMepe ypaBHeHUs: u300apbl. PacueT cpeHero u MCTUHHOTO TEIIOBOTO APQeKTa XUMHUECKUX
peakuuii W3 3aBUCUMOCTH TEPMOJMHAMHYECKON KOHCTAHTHI PABHOBECHS OT TEMIIEpPATyphI.
Pacuer KOHCTaHT paBHOBeCHsS XMMHYECKUX DPEAKUMUHA M3 CTAHAAPTHBIX TEPMOJIUHAMUYECKHUX
¢GbyHKIMI BemiecTB. BpluncieHre KOHCTaHT paBHOBECHSI XMMUYECKUX PEaKIMH MO CIPaBOYHBIM
JTAHHBIM O KOHCTaHTaX paBHOBECHS peakuil 00pa30BaHus COETMHEHNN U3 IPOCTHIX BEIIECTB.

Pa3znen 2. ®a3oBble paBHOBECHS B OJTHOKOMIIOHEHTHBIX CHCTEMAX

2.1. ®azoBeie mepexoapl W (a3oBas AMArpaMMa COCTOSIHHS I OJHOKOMITOHEHTHBIX
CHCTEM

daza, KOMIIOHEHT, YHUCJIO cTeneHe cBoboxapl. IlpaBumo ¢a3z ['mbbca. Ilpumenenue
npaBuia (a3 ['mb6bca s aHanm3a (a30BBIX PaBHOBECHI B OJHOKOMIIOHEHTHBIX CHCTEMaXx.
Jluarpamma cOCTOSIHUSI OJHOKOMIIOHEHTHOM cUCTeMbl, €€ (a3oBble MMOJIs, JIMHUU U TPOWHBIE
TOYKH, BBIpAXKarollMe COOTBETCTBEHHO ojaHOGa3zHoe, AByxdazHoe U Tpex(da3sHOe paBHOBECHS.
Haceimennsiii map, remnepaTypHas 3aBUCMMOCTh JaBJICHUs HachllleHHOTO mapa. Kputuueckas
TOYKa, KPUTHUYECKOE COCTOSHHE BEIEeCTBA, €ro 0ocoOeHHOCTU. BhIBOM M aHanu3 ypaBHEHUS
Knaneiipona. 3aBucCMMOCTb TeMIiepaTyphl IJIaBJICHHUS OT BHELIHETO JIaBJIEHUS, HHTEIPUPOBAaHUE
ypaBHenus Kuamelipona naisi paBHOBeCHsI TBEpIO€ TEJO - >KUIKOCTb. PaBHOBecHsl C Tra3oBOM
¢dazoit, ypaBHenue Knaneiipona-Knaysuyca, BBIBOJ W HWHTETPUPOBAHUE YypPaBHEHUS IS
OTHCAaHUs JIMHUN HWCMApeHus W CyOIMMallid, HUCIoJib3yemble nomymieHus.  OrmnpeneneHue
KOOPAWHAT TPOWMHOU TOUKH.

2.2. Onpenenenue TepMoAnHaMU4YecKuX (PyHKIUM mporecca GpazoBoro nepexoaa

IIpumenenne  ypaBHenusa  Knanelipona-Knaysmyca i1 pacuera  HM3MEHEHHS
TePMOJAMHAMHYECKUX (QYHKIUH mpu (a3oBbIX NpeBpalleHUaX. B3anMocBs3b SHTaIbIMN
IUIABJICHUS, UCIIAPEHUS U BO3TOHKH B TPOMHOM TOUKE. DMIIMPUUECKOE NIPaBUIIO TpyToHa.

Pa3nen 3. TepmoaunaMuyeckasi TeOpusi paCTBOPOB

3.1. OcHOBEHI TCPMOJAUHAMUKHU PaCTBOPOB. HapI_II/IaJ'IBHBIe MOJIBHBIC BCJIIMYHMHBI

Knaccugukanuu pactBopos. [lapiuanbHble MOJISIpHBIE BETMYUHBI. YpaBHeHHs [106ca-
Jrorema (BbIBOA M aHaiIM3). MeTObl ONpeAeIeHUs MapUUaIbHbIX MOJISIPHBIX BEJIHYUH (METOJ
KacaTeNbHBIX M METOJ OTpe3KoB). OTHOCHUTENBbHBIE NapLUUAIbHBIE MOJSPHBIE BEIUYMHBI
(mapuuangbHble MOJIApHBIE PyHKIMU cMemieHus ). TepMoauHaMuueckue GyHKIMY CMEIIEHUSI.
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3.2. TepmoimHAMUYECKOE ONKUCAHUE UACATbHBIX U HEUJICAIbHBIX PACTBOPOB

WneanpHple  (coBEpIIEHHBbIE) pacTBOPbl. XHWMUYECKMH IOTEHLUMAl KOMIIOHEHTa
UAealbHOTO pacTBopa. TepMoauHaMuyeckue (QYHKIUU CMEIIEHHUS I UIeaJbHBIX PAacTBOPOB.
PaBHOBecue "umimeanbHbBIN pacTBOp-map", 3akoH Payns, rpadudeckas WHTEpHpeTanust 3aKOHA
Paynsa. IlpenenbHo pa30aBieHHblE pacTBOpbl, 3akoH ['eHpu. VYpaBHEHHE XHMHYECKOIO
MOTEHLMaja JJIs DPACTBOPUTENS U PacTBOPEHHOro BemiecTBa. HewupaeanbHble (peaibHBIC)
PacTBOPBI, MOJOXKUTEIbHbIE U OTPULIATENIbHBIE OTKIIOHEHUS OT UAeaIbHOCTU (0T 3akoHa Pays).
CrangapTHbI€ COCTOSIHHUSI KOMIIOHEHTOB pacTBopa. CuMMeETpUUYHAs U HECUMMETPUYHASI CUCTEMBI
cpaBHeHMs. PacdeT akTHBHOCTEH M pallMOHANBHBIX KOA(M(GHUIIMEHTOB aKTUBHOCTH KOMIIOHEHTOB
pactBopa. TepMoauHamuueckue (QYHKIUMU CMELIEHUS Ui HEWJCAIbHBIX pPacTBOPOB.
3aBUCUMOCTh AKTHMBHOCTM M KO3(Q(UIMEHTa aKTHUBHOCTH KOMIIOHEHTa OT TEMIIepaTypbl U
JTaBJICHUS.

3.3. KoyuturatuBHbBIE CBOMCTBA pa30aBICHHBIX PACTBOPOB HEJIETYYHX BEIIECTB B JICTy4eM
pacTBOpUTEIE

KonnuratusHble cBoicTBa pa30aBiIEHHBIX PACTBOPOB HEJIETYYHMX BEIIECTB B JIETYYHX
pacTBopuUTENIX (MOHMKEHHUE JAaBJICHUS HACBHIIIEHHOTO Mapa pacTBOPUTENS HaJl PacTBOPOM IO
CPaBHEHHMIO C YHUCTBIM pAcCTBOPUTENEM, TIOBBIIIEHWE TEMIIEpaTypbl Hadajla KHIOCHUS U
MOHIKEHUE TeMIlepaTypbl Haudajga OTBEpJEBaHUS pPACTBOPOB, OCMOTHYECKOE JIaBJICHHE).
D0ymIMocKoNuYecKass M KPUOCKOTMYECKas KOHCTaHTBl pacTBOpUTENs. BBIBOJ ypaBHEHUS,
CBSI3BIBAIOILIETO MOHIKEHUE TEMIIEpAaTyphl Hayalla OTBEpJeBaHUS C KOHLEHTpalMel pacTBopa.
Ocmoc, ocMoTHUYECKOE JlaBieHHe, 00paTHbIH ocMoc. Mcnoap30BaHue KOJUIMTATUBHBIX CBOMCTB
JUIS OTpENeNIeHUusT MOJIIPHOW Macchl, CTENEHU JUCCOLMALMU WM CTElNEeHH accolualuu
PacTBOPEHHOIO BEIIECTBA.

Pa3znen 4. @a3oBble paBHOBECHS B MHOTOKOMIIOHEHTHBIX CHCTEMAaxX

4.1. PaBHOBecuE <OKHUIIKMH PAcTBOP - HACHIIEHHBIM TMap» B JBYXKOMIOHEHTHBIX
cUCTEeMaXx.

L[I/Ial"paMMH «IaBJICHHUC-COCTaB», «TeMIieparypa-cocTraBy, «COCTaB Imapa-coCTaB
KUAKOCTH» I HWACAIBHBIX W HCUACAIBHBIX pPaCTBOPOB. HpI/IMeHCHI/Ie ImpaBujia (1)33 K
HUCCIICAOBAHHUIO JUAl'paAMM. 3akonbl I'n66ca-KoHnosanosa. ASCOTPOHI/IH, TEPMOJIUHAMHNYCCKOC
YCIOBHUE TOYKH as3C€oTpoIia. HpaBI/IJ'IO pbriara. Du3NKO-XUMHUYECKHE OCHOBHI Pa3aciICHUs
KHUIKUX cMmecelt MCTOdaMU IIEPETOHKU U peKTI/I(i)I/IKaHI/II/I.

4.2. PaBHOBecue CGKUIAKOCTB-TBEPAOC» B IBYXKOMIIOHCHTHBIX CUCTCMaAX.

TepMuueckuii aHanu3, KpUBbIE OXJIAXKICHUS, MMOCTPOCHHE AUArpaMMBbl ILIABKOCTH IO
KpUBBIM oxjaxaeHus. CHUCTeMbl € OrpaHMYEHHOW U HEOTPAaHWYCHHON pPacTBOPUMOCTHIO
KOMIIOHEHTOB B TBEPJOM COCTOsIHMH. M3omopdusm. Tumbl TBepasix pacTBOpoB. Jluarpammsi
IUIABKOCTH M30MOP(HO KPUCTATU3YIOIIUXCS BeliecTB. JluarpaMMbl IJIABKOCTH CHUCTEM C
OTPaHUYEHHOM PAaCTBOPUMOCTBIO B TBEPIOM COCTOSIHMM. DBTEKTUYECKOE M NEPUTEKTUYECKOE
paBHOBecHus. OIpeneneHne coCcTaBa IBTEKTUYECKOM KHUAKOCTU IOCTPOEHHUEM TPEYrOJIbHUKA
Tammana. [Ipumenenue npasuia a3z ['m60ca k uccnenoBaHuio (Ha3o0BbIX pAaBHOBECHUH.

5 cemecTp
Paspnen 5. PacTBOpHBI 2/1€KTPOJIMTOB
5.1 PacTBOpBI JIEKTPOJIUTOB B CTATUYECKUX YCIOBHIX

TepMO,Z[I/IHaMI/I‘-ICCKOC ONHCAaHHE CBOMCTB PAaCTBOPOB DJJICKTPOJIUTOB. AXTHBHOCTH H
KOS(b(I)I/IL[I/IeHTLI AKTUBHOCTHU  JJICKTPOJIMTA W HWOHOB B pacCTBOpPC, CPCAHUC HOHHBIC
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KO3 puIreHTH aKTUBHOCTH. CBS3b aKTUBHOCTH 3JICKTPOJIUTA CO CPETHEH NOHHOM aKTUBHOCTBIO
U KOHLIEHTpauuen snekrpoiuta. MonHas cuna pactBopa. IlpaBuno moHHO# cunbl. OCHOBHBIE
MOJIOKEHUST  DJIEKTPOCTATUYECKOM  TEOPUM  CHJIBHBIX  3JEKTpoiuToB  Jlebas-Xrokkens.
[Ipenenpublii 3ak0H [lebas-XIOKKes,, BTOPOE U TPEThe MPUOIMIKEHUS TEOPHH, TpaduvecKkoe
IIPEACTABIICHUE 3TUX 3aBUCUMOCTEM.

5.2 PacTBOpBI BIEKTPOJIUTOB B AMHAMUYECKUX YCIOBHSAX

[IpoBoauuku snexrpudeckoro Toka I u II pona, MOHHasA M 37IEKTPOHHAS ITPOBOJAUMOCTD.
VY nenbHas, MOJSIpHas M OKBUBAJIEHTHAs JJIEKTPUYECKHE IHPOBOJMMOCTH, B3aMMOCBI3b MEXKIY
HUMU. 3aBUCUMOCTb Y/AEIbHON U MOJISIPHOM 3JIEKTPUYECKON MPOBOJMMOCTEN OT KOHLEHTPALINH,
TeMIlepaTypbl U IpUponbl pacTBopuTens. CKOpOCTh M MOJABMXKHOCTH (a0COJIIOTHAsE CKOPOCTH
JBIDKEHUS) MOHOB. 3aKOH HE3aBUCHUMOTO JBMXKEHHUS MOHOB (3akoH Kombpaymia). [Ipenenbhbie
MOJISIPHBIE 3JIEKTPOIMPOBOJHOCTH HOHOB. OCTa(EeTHBIM MEXaHU3M IepeHOca 3JIEKTPUYECTBa
MOHAMM TUJPOKCOHUS U ruApokcuia. Yucna nepeHoca HOHOB. DJIEKTPONIPOBOIHOCTh PaCTBOPOB
CHJIbHBIX JIEKTPOJINTOB, YpaBHEHHUE KOPHS KBaapaTtHOro (ypaBHeHue Konppayma). [Ipumenenue
TEOPUH CHJIBHBIX AJIEKTPOJIUTOB JUIsl OOBSCHEHUS ANEKTPOPOPETUUECKOTO U PENAKCAMOHHOTO
3¢ (dEeKTOB CHUKEHUS AJIEKTPONPOBOJHOCTH. BiusHHe moyiell BBICOKON HANpsSHKEHHOCTH U
BBICOKOM 4YacTOTBl TIEPEMEHHOTO TOKAa Ha 3JIEKTPONPOBOJHOCTh pPacTBOPOB. Meroauku
U3MEPEHUS EKTPONPOBOAHOCTH. KOHIYKTOMETpHYECKOE ONPENEICHUE CTEIEHN U KOHCTaHTHI
JMCCOLMAMU  CINAa0BIX AJIEKTPOJIUTOB, TEIJIOTHI, SHTPONMU U HHepruu [ubbca mporecca
JUCCOLMAIMH, PACTBOPUMOCTH MaJIOPaCTBOPUMBIX COEANHEHUI.

Pa3znen 6. JiiekTpoXuMHUYeCKHe CUCTEMBbI (1erH)
6.1 SJ1C u >7€KTpOAHBIEC TOTEHIAIBI

DIEeKTPOXUMHUYECKUE CUCTeMBI (11enH). Bo3HMKHOBEHHE CKauka MOTEHIMala Ha TPaHHUIIe
pazgena mpoBogHUKoB I m Il ponma. JIBOMHOW 53JIEKTPUYECKHI CIOW. DIJIEKTPOXUMHUYECKUU
MOTEHITMAJ, TalbBaHU-TIOTeHIIMAN. OOpaTHUMBbIC AIEKTPOJIBI U 00paTUMBIE AIICKTPOXUMUUYECKHE
nernu  (PJIIEMEHTHI). DJCKTPOJBIDKYIIAsl CHJIA TaJlbBAaHUYECKOTO DJIEMEHTA, YCIOBHBIN
ANIEKTPOJIHBIN TMOTeHIMaN (MoTeHan B BojopoaHou mkane). Cesasp DJC raapBaHUYECKOU
LEMH C JICKTPOIHBIMHU moTeHnuanaMu. IlpaBuno 3nakoB D/IC W 3JIEKTPOIHBIX MOTCHIIHMAIIOB.
TepmonnHaMudeckas: TeOpHs TalbBaHUYCCKUX sBJIICHUH. BbIBOJ M aHanmu3 ypaBHeHust HepHcrTa,
BBIpakaromniero 3aBUCUMOCTh DJIC rajbBaHMYECKOTO 3JEMEHTa OT aKTMBHOCTEH KOMIIOHCHTOB
ANIEKTPOJIHOM peakiuu. YpaBHeHue [ 'mOOca-I'eabMrosiplia s 3JIEKTPOXUMHUYECKUX CHCTEM.
3aucumocts DJ[C raibBaHMUYECKOro 3JeMeHTa OT TeMiieparypbl. Kinaccudukaius 31eKTpo10B:
3JIEKTPO/JIbI MIEPBOTO M BTOPOIrO poja, ra30BbI€, OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIC. Y paBHEHHUE
Hepncra 11 moTeHnmnana aJIeKTpoI0B BCEX BUIOB.

6.2. 'anpbBaHNYECKHE DIIEMEHTEI

Tunel rabBaHUYECKUX DIIEMEHTOB: XUMHUECKHE, KOHIIEHTPAIMOHHEIE, C TIEPEHOCOM, Oe3
nepenoca. Jlud@y3noHHbIN MOTEHIMAN, MEXaHU3M BO3HUKHOBEHHUS U METOJbI €r0 yCTPaHECHUS
(cBemeHHs K MHHMManbHOW BenuumHe). Mertoauka wusMepenuss OJIC U AIEKTPOAHBIX
MMOTEHIIHAJIOB. [IpumeHeHrne TMOTEHUMOMETPUM JJisi  OINpPEACNICHUS TEPMOJUHAMUYECKUX
XapaKTePUCTUK XHUMHYECKUX pEeaKlUi, MPOTEKAIOMIMX B TalbBaHUYECKON IIeMH, KOHCTaHT
XMUMHYECKOTO PaBHOBECHs, aKTUBHOCTEH M KOI(D(UIIMEHTOB aKTUBHOCTH DIEKTPOIUTOB, pH
pacTBOpPOB, MPOMU3BEACHHUS PACTBOPUMOCTH MAIOPACTBOPUMBIX COEIMHEHHI. XUMHUYECKUE
HCTOYHUKH TOKA.

Pasznen 7. XuMnueckass KHHETHKA
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7.1. ®opmMarnbHas KHHETHUKA

TepMoanHaMHuueckass BO3MOXHOCTb IIpOILlECCa M €ro IpaKTHuYecKas (KMHETHYECKas)
ocyecTBUMOCTb. [Ipeamer u 3a1aun XuMu4yeckoi KMHETUKU. OCHOBHBIE TIOHATHS (POPMATBHOM
KMHETUKH: CKOPOCTh XMMHYECKOW PEAKIUHU, MOJEKYISPHOCTb, YAaCTHBIM U OOLIUI MOPSAOK.
OCHOBHOH MOCTYJIaT XMMHMYECKONM KHHETHKH, KUHETUUYECKOE YPABHEHHE CKOPOCTU pEaKIUU.
KoHcTanTa CckOpOCTM XMMMYECKOM pEaKLUH, Pa3MEPHOCTb KOHCTAaHTBI CKOpPOCTH. MeTonbl
OTpENIETICHUsI CKOPOCTEH XUMHUYECKUX peakiuidl. [IpocTeie (2neMeHTapHbIE) U CIOXKHBIC
peaknuu. KnHeTnka mpocThiX U (OPMAIBHO MPOCTHIX OJHOCTOPOHHUX TOMOTECHHBIX PEaKIIHA.
Peakiuu mepBoro, BTOpOro u TpeThero nopsakoB. JuddepeHnnansaas u uHTErpagbHas GOpMEbI
KMHETUYECKUX YpPaBHEHMH, KWHETHYecKue Kpusble. JIMHENWHOEe NpeIcTaBlIeHHE KUHETUYECKUX
KPUBBIX I PEaKUHMH pa3iuyHbIX MOpAAKOB. Bpems momympespamieHus. Peakuuu HyieBoro
nopsiika. Meron u30bITKa (uM3oisuuu) OcTBalbla ONPENENICHUS YacTHBIX IOPSAIKOB IO
COOTBETCTBYIOIIEMY peareHty. JuddepeHnuanbable U MHTETPaJbHBIE METOJMbI OINpeAeTICHUS
Mopsiika peakuuu. PaznuunMe KOHILEHTPAllMOHHOTO M BpeMEHHOro mnopsakoB. CloxHbIE
peakuuu. I[IpuHOMO HE3aBUCHUMOIO NPOTEKaHWs 3JIEMEHTapHbIX peakiuil. OOpatumbie U
napajulefibHble peakuuu nepsoro nopsaka. JuddepenuuanbHble ypaBHEHMs, ONUCHIBAIOIINE
CKOPOCTH 3TUX peakuui, HX UHTerpupoBaHue. KuHeTHueckue KpuBbIE JUISI KaXJOTO U3
pearupytomux  BemiectB.  [locnenoBarensHble  peakuuu  1-ro mopsaka.  Cucrema
g depeHInanbHbIX ypaBHEHUHN, OINUCHIBAIOIIMX KHUHETHKY IOCIEeI0BATENbHBIX pEaKIuil.
Kunernueckue ypaBHEHHS U KHHETHUECKHWE KPHUBBIE JJIsi BCEX YYACTHHUKOB peakiuu. Bpems
JOCTHKEHHUS] MaKCUMaJbHOM KOHIIEHTPAlMM MPOMEXKYTOYHOTO BEIIEeCTBA. 3aBUCHUMOCTh
MaKCUMAaJbHOM KOHLEHTPALMU MPOMEKYTOYHOTO BEIIeCTBa OT COOTHOILIEHUS KOHCTaHT
CKOpPOCTEW OTIEIBHBIX CTAJAMI MOCIEA0BATEIbHON peakiuu. [IpuHIMN IUMUTHPYIONIEH CTaIuu
MOCJIEIOBATEIbHOM ~ XMMHUYECKOM  pEaKIuu. CranmoHapHbli  pEeXHM  NPOTEKAHUS
MOCJIEIOBATENbHBIX ~ peakmuii. MeToa  KBa3UCTAllMOHAPHBIX  KOHIIGHTpaluid, 00JacTh
npUMeHeHus. BiusHue TemmepaTypbl Ha CKOPOCTb XMMHMUYECKOW PEAKLMH, NPUOIHAKEHHOE
npaBuwio Bant-I'odhda. YpaBuenne Appenuyca B muddepeHnnanibHOl 1 HHTETpaibHON (hopme.
O¢¢dexTuBHAs SHEPrusl AaKTUBALMM M NPEIIKCIOHEHUUAIBHBIH MHOXHTEIb, METOABI HX
ONPEICIICHUS U3 DKCIIEPUMEHTAIbHBIX JaHHBIX.

7.2. Teopuu XUMHYECKOW KUHETUKHU

Teopuss aktuBHbIX (OmHapHBIX) coymapeHuid (TAC). CKopocTh peakiuu KakK YHCIIO0
CTOJIKHOBEHHUI1 aKTMBHBIX MOJICKYJI B €IUHHILY BpeMeHH. KoHCTaHTa CKOPOCTH OMMOJIEKYIISIPHON
peakimu. OU3HUYECKUI CMBICT MPEIIKCIIOHEHIIMATBHOTO MHOXHUTEINS M SHEPIHH aKTUBAIlMH B
pamMKax TeOpHH aKTUBHBIX coyaapeHuil. Crepudeckuii pakTop, HEOOXOAUMOCTh €r0 BBEJICHUS B
KUHETHYECKOE YpaBHEHHE peakiuu. JJOCTOMHCTBA M HEJJOCTATKH TEOPHH aKTUBHBIX COYIapCHHIA.
MexaHu3M MOHOMOJEKYISIpHBIX Ta30BbIX peakiuii B pamkax TAC, cxema Jlunpemana.
HcTronkoBaHue NPUYMH HM3MEHEHHsS TOPSJIKA MOHOMOJCKYISIPHON peakuuud NpU HW3MEHEHHH
JIaBIICHHSI.

Teopuss mepexomnoro cocrosiHus (akTuBupoBaHHOro komiuiekca) (TIIC wimm TAK).
OcnoBuble monoxkenuss TIIC, kuHernyeckas cxema peakiuu. [I0BEepXHOCTh MOTEHIHMAIBLHOMN
SHEpPruM, KOOpJIUHATA PEaKIUH, MyTh PEaKIMU. AKTUBHUPOBAHHBIM KOMIUIEKC U €r0 CBOICTBa,
WUCTUHHAs dSHeprus aktuBaiuu. CKOpPOCTh pEaKkIHH — CKOPOCTh pachajga aKTUBHPOBAHHOTO
KOMILIeKca  (CKOPOCTh ero MIPOXOXKICHUS yepes MOTEHIIMATBHBIN Oapnep).
KBasutepmoaunamuueckas Qopma ypaBHenuss TIIC, sHTambmus U SHTPONUS AKTUBAIIUH,
TPAaHCMHUCCHOHHBIA  K0dpduimeHt. CBsA3b  OSHTANBNMM  akTHUBaMM € d(dEeKTUBHOM
(3KCTIEpUMEHTAIBHOM ) SHEPTrUel aKTUBAIUH.

7.3. ®OTOXMMUYECKUE U LIETTHBIE PEAKIINU
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@DOTOXMMHUYECKHE PEAKIWH, TEPBUYHBIE M BTOPUYHBIE (POTOXHMMHYECKHE IPOIECCHI.
@oromuccormanust U ¢doronu3. Doroduznyueckue (JAC3aKTUBAIMOHHBIE) MPOLECCHl TPHU
MOTJIOIIEHUH M3ITydeHus. 3akoHbl (oTtoxumuu: ['porryca-/lpenepa u Oiinmreilina-IlItapka.
KBanToBblii BbIx0A. KuMHEeTHKa MpoIEeccOB, MPOUCXOAAIIUX C ydacTHeM (OTOBO30YXKIAESHHBIX
monekyin. Cencubunuzaropsl, CeHCHOUTU3UPOBaHHBIE (POTOXMMHUYECKHE peakiuu. OCHOBHBIC
pasnmuuus peakuuid ¢ (POTOXUMHYECKUM M TEPMHUYECKHMM WHHUIMHpOoBaHUEeM. DoToOXMMHUYECKHE
nporieccsl B atMmocdepe, GoToCHHTES.

Hennble peakuuu. Ilpumepsl peaknuil, IPOTEKAOIIMX [0 LENHOMY MEXaHHU3MY.
OCOOEHHOCTH W OCHOBHBIE CTaJUM HEMHBIX peakuuid. MeXaHW3Mbl 3apOXKICHUs, Pa3BUTHS U
oOpeiBa merneld. JIMHEHHBII W KBaJpaTHYHBIA OOpBIB IeNel. 3BEHO IIeNH, JJIMHA I[SIH.
HepasBeTBneHHble U pa3BETBIICHHBIE LENHbIE peakuuu. KuHeTnka Hepa3BETBIEHHBIX LETHBIX
peakiuii. Craguu pa3BETBICHHOM LENHOW peakuuu. BeposTHOCTH OOpbIBa M pa3BETBIICHUS
nend. PasBuTHe pa3BETBICHHBIX LEMHBIX pPEaKUM BO BPEMEHM, CTAlMOHAPHBIM H
HECTAllMOHAPHBIM PEXHMMBI TEYeHUs peakuuu. IIpenenbHble SBICHUS B Pa3BETBIEHHBIX
peakuusax. HiwkHMi M BepXHUM Tmpenensl BOCIJIAMEHEHHs (B3pbIBa) LIEMTHOM pEaKIMH.
[TosmyocTpoB BOCIITITaMEHEHUS.

Pa3nea 8. Karaaus

l'omorenHsli1 W rereporeHHbll KaTanu3. ABTokaTanu3. OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJUTHYECKUX peakiuil. BrnusHue kartammzaropa Ha TEPMOJAWHAMUYECKHE U KUHETHUYECKHE
XApaKTEPUCTUKM  XHUMHYECKUX  peakiuil.  CeleKTUBHOCTh  JEHCTBHA  KaTaJW3aTopa.
Karanurtuueckass akTUBHOCTb, yJelbHas KaTaJIWTHYeCKash aKTUBHOCTb. | OMOT€HHBIN KaTaius.
CrnuTHBIN ¥ pa3feabHbId MEXaHU3Mbl KaTAJTUTUUYECKUX PEAKIUM, YSHEPTEeTUYECKUE AHarpaMmbl
B3aMMOJICHCTBUS peareHToB ¢ Karanuzatopom. OO u cneruduIecKuii KUCIOTHO -OCHOBHBIH
katanu3. O¢@deKkTuBHAs KOHCTAHTa CKOPOCTH peakluu, KaTalM3UpyeMOW BeUIeCTBaMH C
KHCIIOTHO-OCHOBHBIMH ~ CBOWCTBaMH. KaramuTudyeckue KOHCTAHThl CKOPOCTH  pPEaKIMH.
I'eTteporennpiii  katanu3.  CKOpPOCTh  T'€TEPOr€HHO-KATAaJTUTUYECKON  peakuuu. Tkl
TeTEPOreHHBIX KaTalu3aTOpPOB. 3aKOH JCHCTBYIONIMX IOBEepXHOCTe. Ponp amcopOuuu B
reTeporeHHoM mpouecce. KuHeTnka rereporeHHO-KaTaJuTUYECKUX peakUnuid, He JIUMUTHPYEMbIX
muddysueit. OTpaBieHre KaTaan3aTopoOB.

4. O0beM yueOHOH TUCUHMIIIMHBI

Beero Cemectp
. 4 5
Bun yue6Hoit paboThl X X X
IE KaJl. IE KaJl. IE KaJl.
q. q. q.

OO01ast TpPYA0E€MKOCTh AUCIUTUIHHBI 14 504 7 252 7 252
KonrakTHasi paboTa — ayIMTOpPHBIE 5.34 192 267 96 267 96
3AHATHA:
Jlexmun 1,78 64 0,89 32 0,89 32
[IpakTueckue 3anstus (I113) 1,78 64 0,89 32 0,89 32
Jlabopartopusie paboTs (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHas padoTa 240 3,33 120 3,33 120
[TonroroBka k 1abopaTOpHBIM paboTam 120 60 60
IéOHTaKTHaH camocTosTeNnbHas padoTa 6,66 - 3.33 - 3.33 -

aMOCTOSITEIbHOE U3yYCHHE Pa3/ICIIOB 120 50 50
JACLUILINHEI

Buabl KoHTpOJIA:
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DK3aMeH 2 72 1 36 1 36
KonTakTHass paboTta — HpOMEXYyTOYHAs 0.8 0.4 0.4
arTecTaums 2 1 1
[ToaroToBka K 3K3aMeHy 71,2 35,6 35,6
Bua nToroBoro KoHTpoJIs: JK3aMeH JK3aMeH
Cemectp
Bcero
. 4 5
Bun yaebHO# paboThI X X A
3E CTp. 3E CTp. 3E CTp.
q, q, q.
OO0mmast TpyI0eMKOCTh TUCITUTITHHBI 14 378 7 189 6 189
KonTakTHasi padora — ayiuTOpHbIE 534 144 267 79 267 79
3AHATUHA:
Jlexmun 1,78 48 0,89 24 0,89 24
[MpakTuaeckue 3anstus (113) 1,78 48 0,89 24 0,89 24
Jlaboparopubie padoTsl (JIP) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHasi pa6oTa 180 3,33 90 2,33 90
[ToaroTroBka K 1a00paTOPHBEIM paboTaM 90 45 45
K - - -
COHTaKTHaSI camocTosTeNbHas padoTa 6,66 3.33 333
aMOCTOSTEIPHOE U3YUCHHUE Pa3/ICIIOB 90 45 45
IACIUATUINHEL
Buabl KOHTpOJIA:
IK3aMeH 2 54 1 27 1 27
KoHTakTHass paboTa — HpPOMEKYTOYHAsS 0.6 0.3 0.3
aTTecTanus 2 1 1
[ToaroroBka K 3K3aMeHy 53,4 26,7 26,7
Bujx uTOroBoro KOHTpoJIs: DK3aMeH DK3aMeH

AHHOTAUA padoyeil MPOrpaMMbl THCUUIIIIMHBI
«Koajiongnas XumMus»

1 Heab AucnMmJIMHBI — TpUOOpeTeHNE OO0yJaromMMuUCs 0a30BBIX 3HAHUN B 00JIACTH
TEPMOJIMHAMHUKN TOBEPXHOCTHBIX SIBJICHMM M CBOMCTB JUCHEPCHBIX CHUCTEM U MOJYYEHHUE
YMEHHI B YaCTH MCMOJIb30BAaHUS ATHX 3HAHUU NP HCCIEA0BAHNU, TIPOSKTUPOBAHUU U CO3/IaHUU
pEAIbHBIX CUCTEM, SIBIISIONIIUXCS B OOJIITMHCTBE CIy4aeB TUCIEPCHBIMHU.

2 B pe3yabTaTe H3y4YeHUs1 AMCHHUILIMHBI 00y4aKOIIUICS J0JIKEH:

Obaadoams cleqyOIUMA KOMIIETEHIIMSIMHA U UHIUKATOPAMU UX JTOCTIKECHUS:

OIIK-1.4, OIIK-1.8, OIIK-1.11.
3namo:

- MPU3HAKH 00BEKTOB KOJUIOMIHON XUMUU U UX KJIaCCU(DUKALIUIO.

- OCHOBHBIE TIOHATHS M COOTHOIIEHUS TEPMOJMHAMHMKU TOBEPXHOCTHBIX  SIBJICHUU
(TepMoIMHAMUKA TOBEPXHOCTHOTO CJIOS; aiare3usi, CMauyuBaHHE M pacTEKaHUE KUAKOCTEH;
JUCIIEPCHOCTh U TEPMOJAMHAMUYECKUE CBOMCTBA TeMd; aICOpPOIHs Ta30B U MapoB, aJcopOIus U3
pacTBOpPOB).

- OCHOBHBIE TEOPHH (PU3UIECKON aacOpOIInH.

- OCHOBHBIE TMPEJCTABICHUS O CTPOCHHHM JBOMHOTO DJJIEKTPUYECKOTO CJOs; MPUPOIY
ANEKTPOKUHETUYECKOTO MOTEHIMAala; OCHOBHBIE AIEKTPOKUHETUYECKUE SABJICHHUS.
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- ycioBusi npuMeHUMOCTH 3akoHa Crokca; 3akoH OiHmTeiHa — (CMOJIYXOBCKOTO,
TUIICOMETpUYECKOoe ypaBHeHHUE Jlamaca.

- IPUPOJly CEIUMEHTALlMOHHOM M arperaTMBHONM YCTOMYMBOCTH; OCHOBHBIE CBOWCTBA PacTBOPOB
[TAB kak nMOQWIBHBIX CHCTEM; OCHOBHBbIE NoJoOxeHus teopun JJIDO; npuuuHbl U
0COOEHHOCTH OBICTPOM M MEIJICHHOW KOAarylsiluH, KOHLEHTPAIIMOHHON U HEeWTpaau3alMOHHON
KOAryJIsiLHAH.

- TUINBl CTPYKTYp, BO3HHUKAIOIIME B JMCIEPCHBIX CHUCTEMaX, IPUYMHBI M YCIOBUS HX
00pa3oBaHus; KIACCH(PHUKALNIO JUCTIEPCHBIX CHCTEM TI0 HX PEOJIOTHYECKUM CBOHCTBAM.

Ymemos:

- pacCcUMTHIBATh ITapaMeTPbl, KOTOPBIMHU XapaKTEPU3YIOT IUCIIEPCHOCTD.

- IPOBOJUTH pPAacCUEThl C MCIOJB30BAHUEM OCHOBHBIX COOTHOLIEHUN TEPMOJWHAMMKHU
MTOBEPXHOCTHBIX SIBJICHUI.

- pacCUMUTHIBATh OCHOBHBIE XapaKTEPUCTUKU MOPUCTOMN CTPYKTYPHI.

- paccyuThIBaTh BEJIMYMHY JIEKTPOKMHETUYECKOIO IMOTEHIMaa M0 JaHHBIM JJIEKTPOOCMOCA U
anekTpodopesa.

- pacCUMTHIBATh HMHTErpalbHYyl0 U Ju(p(depeHINaTbHYI0 KPUBbIE pPACIpPENETICHHs] YacTHUIl IO
pazmepam.

- paccuMTHIBaTh M aHAIM3UPOBAThH MOTEHIIMAIbHbBIE KPUBbIE TAPHOTO B3aUMOJEHCTBHS YACTHII.

- paccUMTHIBaTh U U3MEPATH BA3ZKOCTH IUCIEPCHBIX CUCTEM.
Bnaoemp:

- TpPEACTaBIEHUSIMU O POJIM MOBEPXHOCTHBIX SIBICHUNW W JUCIEPCHBIX CHUCTEM B TEXHHUKE U
MIPUPOJIE.

- METOJIaMH U3MEPEHUS TOBEPXHOCTHOIO HATSHKEHUS, KPA€BOT'O yria.

- 3HAHUSIMU O METOJIaX U3MEPEHUs aICOPOLIMHU U yIeIbHOM TOBEPXHOCTH.

- 3HaHUAMH 00 yCIOBHAX IPUMEHUMOCTH ypaBHeHUs ['enbmronbia — CMOITyXOBCKOTIO;

- METOAAMH OTPEICIICHUS NIEKTPOKNHETUYECKOTO IOTEHIMAIIA.

- METOJOM CEIMMEHTAllMOHHOTO aHaJIn3a.

- METOJIaMH OTIPE/IEIEHUsI KPUTUYECKON KOHLIEHTPALlMK MHUIIEIUI000pa30BaHMUs;

- METOJAMHM HUCCIIEOBAHUS KHHETUKN KOATyJISALUN.

- METOZAMH U3MEPEHUS U aHAJIN3a KPUBBIX TCUCHUS.

3 Kparkoe coaepxxanue JUCUMIIIIMHBI
Pazpen 1. [Ipenmer u npu3Haky 00bEKTOB KOJUIOUIHOW XUMHUH

KomnonnHasg xumusi - Hayka O IOBEPXHOCTHBIX SIBJICHHUSAX W JUCIEPCHBIX CUCTEMAX.
OCHOBHBIE TIOBEPXHOCTHBIE SIBJIICHMS: aAre3us M CMauuMBaHHE, KalWUIIPHOCTb, aACOpPOLMS,
IEKTPUYECKUE SBJIICHUS HA IOBEPXHOCTAX U P.

OcHOBHBIE NPHU3HAKU JUCHEPCHBIX CUCTEM - TETEPOrC€HHOCTb M JIUCIEPCHOCTD;
[IOBEPXHOCTHAsI 3HEPrusi; KOJMUYECTBEHHBbIE XapaKTEpUCTUKM aucrepcHocTd. Kiaccudukanus
JMCIIEPCHBIX CUCTEM I10 arperaTHOMY COCTOSIHHUIO AMCHEPCHOM (ha3bl U TUCIEPCHOHHOM CpeJibl.
Knaccugukanus cBoOOHOIUCIIEPCHBIX CHCTEM IO pa3MepaM 4YacTHIl U 0 B3aUMOJCHCTBUIO
MEXJly IUCIEPCUOHHON cpelnoid u aucnepcHod (azoil. Poib NOBEPXHOCTHBIX SIBJIEHUH U
JUCIIEPCHBIX CUCTEM B IIPUPOJIE, IPOMBILIIEHHOCTH U, B YACTHOCTH, XMMUUYECKON TEXHOJIOTUH.

Paszpnen 2. TepMoarHaMyKa MOBEPXHOCTHBIX ABJICHUN

OOm1ast_xapakTepUCTHKa MOBEPXHOCTHOW sHepruu. [loBepxHocTHas »sHeprusi B oOrieM
ypaBHEHUU 1-ro u 2-ro Havan TepMoanHaMUKU. [I0BEpXHOCTHOE HATSKEHUE KaK Mepa dHEpruu
I'n66ca mexpaznoil mosepxHocTH. IIOBEpXHOCTHOE HATSIKEHUE - XapaKTEPUCTHKA IMPHPOJIBI
cornpukacarouxcst Gpa3 u ux B3auMojedcTBus. CBOICTBa MOBEPXHOCTEH JKUAKMX M TBEPIBIX
Ten. YpaBHeHue ['mG0ca-I'enbMrosbia yii BHYTpPEHHEH ynenbHOM MOBEPXHOCTHOM 3HEPrUU
(OHOM MOBEPXHOCTHOM 3HEPTUHN). 3aBUCHUMOCTh SHEPI€TUYECKUX [TaPAMETPOB IIOBEPXHOCTH OT
temneparypsl. [Ipoueccbl caMoOnpon3BOIBHOIO YMEHBIIEHUS IOBEPXHOCTHON YHEPTHH.

AncopO1usi ¥ NOBEPXHOCTHOE HaTsbkeHHe. CBsA3b BENMYMHBI aICOPOLUHU C MapaMeTpamu
CHCTEMBI: H30T€pMa, HW30MMKHA U H30cTepa ajncopbumu. Meron wu30bITKOB ['1MOOCa.
dynnameHTangbHOE aacopOumoHHoe ypaBHeHue ['mO6ca. ['mG6coBckas ancopOus. YactHoe
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BbIpaK€HUE ypaBHeHUs [nO0ca. I[loBEpXHOCTHO-aKTMBHBIE U IOBEPXHOCTHO-MHAKTUBHBIE
BELIECTBA.

AJresus, CMayuMBaHHWE W pAcCTEKaHHWE XUIAKOCTeH. Anresust U kore3us. llpupoma cun
Mex(a3Horo B3aMMoAeHCTBHs. YpaBHenue [lrompe s paboTsl anresun. CMadyWBaHue U
kpaeBoi yron. 3akoH HOnra. CBs3b paboThl aare3uu ¢ KpaeBbiM yriom (ypaBHeHue Jlrompe-
IOnra). JInodunpHbie U MHOPOOHBIE TOBEPXHOCTH. METOBI ONpE/IEIeHUsT KPaeBbIX YIJIOB.
Bnusinue noBepxHocTHO-akTuBHBIX BemiecTB (ITAB) Ha cmaunBanue. PacTekaHue >KUIKOCTEH.
Koaddumment pacrekanus no [Napkumacy. Dddexkr Mapanronn. MexdaszHoe HaTHKCHHE Ha
IPaHULIE MEXy B3aMMHO-HACBHIIIEHHBIMHU JKUJIKOCTAMM U MpaBuio AHTOHOBA. [IpakTuueckoe
3HAYEHHUE a/IF€3UHU, CMAUYMBAHUS U PACTEKAHUS.

JucnepcHOCTh M TepMoJMHaMuU4yeckue cBoiictBa Ten. IlpaBwio ¢a3 [ubbca wu
JMCIIEPCHOCTh. BiMsiHMEe KPUBU3HBI MOBEPXHOCTH HAa BHYTPEHHEE NaBiieHHE Ten (ypaBHEHHE
Jlannaca). IloBepxHocTHast SHeprusi U paBHOBecHble ¢opmbl Ten. [IpuHiun ['m66ca-Kropu.
3akoHn Bynbeda. Kanwmnspusle saBienus (ypaBHeHue JKiopeHa), MX pojb B NpUpOJiE U
TEXHOJOTrMU.  MeTonpl  ONpeleNeHHus  MOBEPXHOCTHOTO  HATSHKEHHUS.  3aBUCUMOCTH
TEPMOJIMHAMUYECKONH pPEaKIIMOHHON CIIOCOOHOCTH OT JUCHEPCHOCTH. YpaBHeHHe KenbBuHa.
BnusiHue nucnepcHOCTH Ha pacTBOPUMOCTb, KOHCTAHTY PaBHOBECHSI XMMHUYECKOM peaKIMH,
TeMIieparypy ¢a3zoBoro nepexoja.

[Honydyenue mucnepcHbIX cucteM. MeToapl TucrieprupoBanus. Y paBHeHue PeOunaepa ms
paboThl nucHeprupoBaHusa. AACOpOLMOHHOE MOHMKEHHE NpodHocTH (3pdext Pebunupepa).
l'omorennas m rereporeHHass KoHAeHcarus. MeractabunpHoe coctosinue. JHeprus ['m60ca
oOpa3oBaHusl 3apojpbllla HOBOM (a3bl, KpUTHYECKHH paauyc 3apojsima. J[Be craguu
oOpa3oBaHusi HOBOM (ha3zpl. CBs3b KMHETHKH 00pa3oBaHUs HOBON (pa3bl C IEpechIIEHUEM.
VYnpapneHue AUCHEPCHOCTbIO MNpH TOMOTEHHOW KOHAeHcauuu. I[lpuMepbl mosrydeHus
JHMCTIEPCHBIX CUCTEM MeTo/laMU (PU3UYECKON U XMMHUECKON KOHIEHCAIIH.

Paznen 3. AncopOunoHHbIE paBHOBECUS

Knaccudukanus wmexanuzMoB aacopoumu (dusznyeckas aacopOIus, XemMocopOomus u
nonooOMenHas ancopoums). [Ipupona agcopOrmoHHbIX cril. OCOOCHHOCTH COCTABIISIOMIUX CHIT
Ban-nep-Baanbca (OpHeHTAlMOHHBIX, WHAYKIWOHHBIX W JAMCIIEPCHOHHBIX) HpU aJICOPOLHUU.
VYpaBHeHHE AJ5 MOTEHIMAIBHOM HEPTUU B3aUMOJICHCTBHUS aToMa (MOJIEKYIbI) C TOBEPXHOCTHIO
Tena.

Ancopbuusi Ta30B M IapoB Ha OJAHOPOJIHOW mMOBepXxHOCTH. 3akoH ['eHpu. YpaBHeHue
M30TEPMbl MOHOMOJIEKYISIpHOU aacopOuuu Jlenrmiopa u ero aHanus. OnpenerieHne KOHCTAHT
3TOTO ypaBHeHHUs (nuHelHas (Gopma ypaBHeHus Jlenrmiopa). YpaBuenne ®@peitnanuxa. Teopus
MOJIMMOJICKYJISIpHOUW ajcopOimu bpynayapa, Ommera, Temnepa (BOT), ypaBHeHHE H30TEPMBI
aacopOuuu, ero ananu3. Jluneilinas d¢opma ypaBHeHnuss BOT u pacuer ero KOHCTaHT.
Onpenenenue yaenbHOU noBepxHoctu Mmerogom bOT.

Ancop6uus ra3oB M NapoB Ha MOPUCTHIX Marepuanax. KomudecTBeHHbIE XapaKTePUCTUKU
MOpUCTBIX MaTepuasioB. [lopucTbie Tena KOPIYCKYISPHOW, KPHUCTAUIMYECKOM U ryOuaroi
CTPYKTYpHI, MeTObI uX nonyueHusa. Knaccudukanus nop no JyOMHUHY U ee B3aMMOCBSI3b C
TEOPUSIMU aTICOPOLIUU.

Teopus xanuuIsipHON KOHIeHcauuu. KanumisipHo-KOHIeHCAlMOHHBIN rucrepesuc. Pacuer
MHTETrpanbHON U MuddepeHInanbHOM KPUBBIX pacipeeneHus: oobemMa mop mno pasmMepam.

OcoGeHHOCTH a/copOLIMUM Ha MHKPOTOPUCTBIX MaTepuanax. I[loTeHuuanbHas Teopus
[Monstrn.  AncopOIMOHHBIM — TOTeHHuWan.  XapakTepucThyeckas  KpuBas  aJcopOLuu.
TemnepatypHasi UHBapUaHTHOCTh M apPUHHOCTH XapaKTepUCTUUECKHX KpHUBBIX. OO00OIIEHHOE
ypaBHeHHe Teopuu J[yOMHHHA OOBEMHOIO 3alOJIHEHUS MMKPOIOp, YacTHbIE CIIydal 3TOTO
ypaBHeHus (ypaBHeHue J[yOmnuHa-PamymikeBuda). AAcopOlus ra3oB M MapoB B XUMHYECKON
TEXHOJIOTHH.

AncopOuusi MOBEPXHOCTHO-aKTUBHBIX BelllecTB. BnusHue ctpoenust monekyn ITAB Ha
MOBEPXHOCTHYIO ~aKTMBHOCTb, MpaBmwio Jlrokmo-Tpaybe. 3aBHCHMOCTH IOBEPXHOCTHOTO
HaATsDKEHUSI OT COCTaBa pacTBOpa IMpu coOirofeHUuM 3akoHa ['eHpu u ypaBHeHus JleHrmiopa.
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VpaBuenue IumkoBckoro.  YpaBHEHHS  COCTOSIHUS — Ta3000pa3HBIX  MOBEPXHOCTHBIX
(amcopOLUMOHHBIX) MJICHOK. THIBI TOBEPXHOCTHBIX IJICHOK U ONPEACTICHUE UX XapaKTEPUCTHK.
Becor Jlenrmropa. @akTopbl, OMPEEISIONINE arperaTHOE COCTOSIHUE aJCOPOIMOHHBIX TUICHOK.
Omnpenenenne cTpoeHus ajcopOLUOHHOTO CI0sl U pazmepoB Moiekyi [TAB.

Paznen 4. DnexTpuyeckue BICHNS Ha HOBEPXHOCTU

JBoiinoit snexkrpuyeckuii ciou ([IC), mexanuzmbl obpazoBanust J[IC. CooTHomeHHsS
MEXAY IEKTPUYECKUM MOTEHIMAIOM U MOBEPXHOCTHBIM HATsKeHUEM (ypaBHeHMs Jlunmnmana).
DneKTpOoKaNnuUISIpHbIE KpUBbIE U onpeaesieHne napamerpoB [19C no 3TuM KpUBBIM.

O6mue npexacrasienust o Teopusax crpoerus IC. Teopus ['yn — Uenmena. YpaBHuenue
[Tyaccona-bonbeimana mis quddysnoit gactu JI9C u ero pemenne. Tommmnaa quddysHoro cios
Y BIIMSHUE Ha HEe pa3iMyHbIX (PakTOpoB. [[BOWHON anekTpudeckuii cioi mo Teopuu llITepHa,
nepesapsjika noepxHoctu. [Ipumepst oOpazosanus JJ9C. Munenisl 1 UX CTPOCHHUE.

UYerblpe BHJA D3JIEKTPOKMHETUYECKUX SIBICHUN. OJIEKTPOKMHETHMUECKUH MNOTEHLHMANl U
BJIMSHUE Ha HEro pa3iuyHbIX (QakTopoB. YpaBHeHue [enbmrosbia-CMOIYXOBCKOTO st
CKOPOCTH I€peHoca MpHU 3JIEKTpoocMoce U 3iekTpodopese. dheKThl, HE YyUUTHIBAEMbIE STUM
ypaBHeHHEM  (TIOBEpXHOCTHasi  MPOBOJUMOCTb,  AJIEKTPOPOPETHUECKOE  TOPMOKEHHE,
penakcanoHHbIi 3G dekT). [IpakTuueckoe nCroab30BaHNUE IICKTPOKMHETUIECKUX SIBJICHUH.

Paznien 5. Kunetnyeckne CBOMCTBA TUCIIEPCHBIX CUCTEM

OcCHOBBI ceTMMEHTAIMOHHOTO aHanu3a. CBsI3b CKOPOCTH OCAXKIEHUS YaCTHI] C HX
pasmepoM.  YcnoBusi  coOmomenust  3akoHa  Ctokca.  CeaMMEHTAIlMOHHBIA  aHAW3
nonuaucnepcHelx cucreM. KpuBas cenuMmenTtanuu. KpuBble pacnpeneneHuss 4YacTUll IO
paanycam. DKCIepUMEHTaIbHbIe METO/Ibl B CEIMMEHTAIIMOHHOM aHaJln3e.

MounekynsapHo-KUHETHUECKass TIpuposa OpoyHOBCKOTO JBIKeHHS. CBs3b  Mexay
CPEIHEKBAPATUUYHBIM CIBHUTOM dacTuil U Koddduimentom muddysnn (3akoH DWHIITEHHA-
CMOJTyXOBCKOT0). ODKCIIEpUMEHTalIbHAsE TPOBEpKa 3akoHa OiHIITEHHAa-CMOIyXOBCKOTO.
CrnenctBus U3 T€OpUN OPOYHOBCKOTO JABMKEHUS.

CenumentannoHHO-1ub G y3HOHHOE paBHOBeEcCHE, TUIICOMETPUYECKHU I 3aKOH.
CennMMeHTAallMOHHAS] YCTOMYUBOCTh AUCHEPCHBIX CUCTEM.

Pazgen 6. ArperaTuBHas yCTOWYMBOCTD U KOAryJIsilUsl IUCIIEPCHBIX CUCTEM

OOmue BOMPOCHI  YCTOMYMBOCTH  AMCIEPCHBbIX cucTeM. CelMMEHTallMOHHAs |
arperatuBHasi ycrolunBocTu cucteM. Jlnodunpueie u 110()OOHBIE CHCTEMBI: CAMOIIPOU3BOILHOE
oOpa3oBaHHEe OJHHUX MU HEOOXOAMMOCTh cTalmiIu3anuu Jpyrux. Kputepuil n1noduibHOCTH
cucteM 1o Pebunnepy-1llykuny.

JInodunpHeie aucrepcHble cucrteMbl. Knaccuduxamuss u  oOmas XapakTepuUCTHUKa
MMOBEPXHOCTHO-AaKTUBHBIX BEIIECTB. TepMOAMHAMHKA M MEXaHHW3M MHULEI000pa30BaHMUSL.
Crpoenune muuemn [TAB. ComoOunuzanus. OcHOBHbIE (DaKTOPBI, BIUSIONINE HA KPUTUYECKYIO
KoHLeHTpauutoo wmunemnoodpazoBanus (KKM). Meroast ompenenenuss KKM. Ilpumenenue
[TAB.

JInodobusle mucnepcHble cucTeMbl. DaKTOPbl YCTOMYMBOCTH JHOGOOHBIX CHCTEM.
brictpas u memienHas koarynsiuus. Kunetuka koarynsiuuu no CmoinyxoBckomy. OnpeneneHue
CKOPOCTH M BPEMEHHU IMOJOBUHHOM KOAryJslMHU. 3aBUCUMOCTh YUCJIA YACTUL] Pa3HOTO MOpsIKa
OT BPEMEHH.

OcHoBHble TmOJIOKeHUsT Teopuu [lepsruna, Jlannmay, ®epses, Oepbeka (/JIDO).
PacknuHuBaromee JaBlI€HHE W €r0  COCTaBJSIIOIIME. OHEPIrHUs  JJIEKTPOCTATUYECKOrO
OTTAJIKMBAHUS TPH B3aUMOJEHCTBHM CJIab03apsDKEHHBIX MHoBepxXxHOcTed. Cuiabl U 3HEprus
nputskeHua. OOmiee ypaBHEHHE JJIsi DHEPrUM  B3aUMOJICHCTBHUSA JMCIEPCHBIX YACTHIL.
[ToreHuanbHble KpHUBBIE B3aUMOJCHWCTBUS YaCTHIl B MOHOCTAaOMJIM3MPOBAHHBIX JTUCIIEPCHBIX
cucremax. lloTeHIManpHBI Oapbep M €ro 3aBUCUMOCTh OT TOJIIUHBI AU(dy3HOrO CrOos.
Koarynsauust B mepBoM u BTOpoM MHHUMYyMax. HelTpanuszanuoHHass M KOHLEHTpPALMOHHAs
koarymsius. Ilopor Obictpoit koarymsuuu. IlpaBuno Ilynmene-I'apau. 3akon JlepsiruHa.
Crabunm3anus AMCIIEPCHBIX CUCTEM BBICOKOMOJEKYIspHbIMU coeauHenusmu (BMC) u ITAB.
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MeTolbl OYUCTKM TPOMBINIJICHHBIX H  OBITOBBIX CTOKOB, OCHOBaHHBIE HA W3MEHCHUU
arperaTUBHOM U CEIMMEHTALIMOHHON YCTOMYMBOCTH JUCIIEPCHBIX CUCTEM.
Pasgen 7. Ctpykrypoo0Opa3oBaHue U CTPYKTYPHO-MEXaHNUECKHE CBOMCTBA JUCIIEPCHBIX
CUCTEM

Tumbr  cTpyKkTYp, OOpa3ylomuxcs B  arperaTMBHO-YCTOMYMBBIX W arperaTuBHO-
HEYCTOMYMBBIX JUCIEPCHBIX cucTemax. KHUIKOKPUCTAIUIMYECKOE COCTOSHUE arperaTMBHO-
YCTOWYMBBIX AUCIIEPCHBIX CUCTEM.

Bo3HukHOBeHHE OOBEMHBIX CTPYKTYp B arperaTMBHO-HEYCTOWYHMBBIX (JIMO(POOHBIX)
JUCIEPCHBIX cUCTEeMax. B3anMOCBs3b MEXIy BHJIOM NOTEHUMAIbHOW KPUBOM B3aUMOJACUCTBUS
yactull (no teopun JJIDO) u TMIOM BO3HMKAIOIIUX CTPYKTYp. KoaryasunoHHO-TUKCOTPOIIHbIE
U KOHJEHCAIIMOHHO-KPUCTATIN3allMOHHbIE CTPYKTYphl. Ilepexoa ogHHX CTPYKTyp B IpYyTrHe.
Teopust cTpykTypooOpa3oBanus ((PpU3HKO-XMMHUYECKass MEXaHWKA) KaK OCHOBA IOJTYYCHHS
HOBBIX MaTEepUaJIOB.

Peonornueckuit Meron wucciedoBaHMs AUCIEPCHBIX cUCTeM. OCHOBHbBIE MOHSTHS U
HJeaNbHbIE 3aKOHBl PEOJIOTHH. MoJaenupoBaHue peOJIOTMYECKUX CBOMCTB Teln. Mogenb
Makcsenna, moaens KenpBuna-®oiirra, Moaeiabs bunrama.

Knaccugukanuss qucnepcHbIX CHCTEM 10 CTPYKTYpHO-MEXaHHYECKHMM CBOWMCTBaM.
HploToHOBCKHME ¥ HEHBIOTOHOBCKME KMIKOCTH. [lceBmomymacTudeckue W AUJIaTaHTHBIE
KUJKOCTU U TBepA0OOpa3Hble Teia. BA3KOCTh MHUAKUX arperaTUBHO YCTOWYMBBIX JUCIEPCHBIX
cucteM. YpaBHeHus OunmreiHa, l[lraygunrepa, Mapka-Kyna-XayBunka. Peonormdeckue
CBOICTBa CTPYKTYPHUPOBAHHBIX KUIAKOOOPA3HBIX U TBEPA0OOPA3HBIX CUCTEM.

8. 3akIroueHue
[loBepXHOCTHBIE SBJIEHHUS U JUCIEPCHBIE CHUCTEMBI B XUMHUYECKOW TEXHOJIOTHH.
Komonnast Xumus 1 0XpaHa OKpYy>Karouien cpeipl.

4 O0bem yueOHOH TMCUUTIIIMHBI

O0BbeM TUCHUIIINHBI
Buna yueOHoii padoThl Axax. | Actp.
3E
q, q,

OO0mu1asi TPY10€eMKOCTb IV CIUTIIMHbI 5 180 135
KonTrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 1,79 64,4 48,3
Jlexkmn 0,89 32 24
[TpakTnueckue 3anstus (113) 0 0 0
JlaGopaTtopHubie paboTs (JIP) 0,89 32 24
CamocTosiTesibHasi padoTa 2,22 80 60
KoHTtakTHas caMocTosTeIbHAs paboTa - -
CaMocToATeIbHOE U3YUEHUE Pa3/IeiOB TUCIUILIMHEI (IIOIrOTOBKA 2,22 80 60
K JJaOOpaTOPHBIM paboTaMm)
Bua koHTpoJs:
IK3aMeH 1,0 36 27
KonTaktHas paboTa — mpoMeKyTOYHAs ATTECTAIIHS 10 0,4 0,3
IloaroroBka K 5K3aMeHy. ’ 35,6 26,7
Buja nToroBoro KOHTpoOJIs: IKk3amMeH
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AHHOTaI U padoyeil MporpaMMel AUCHUIJIMHBI «MaTeMaTHKa

1. Heab AMCUHMIUIMHBI - (OPMHUPOBAHUE Y CTYACHTOB CHUCTEMbI OCHOBHBIX HOHSTHH,
HCIOJIb3YEMBIX JJIsl NOCTPOECHUS BAKHEHIIMX MAaTEMaTHYECKMX MOJEIEH M MaTeMaTHYeCKHX
METO/I0B JJIsl ONIMCAHUS PA3IMUHBIX XUMUKO-TEXHOJIOTUUECKUX ITPOLIECCOB.

2. B pe3yabTare u3ydeHus AMCHUIJIHHBI 00yYAIOMIMIACS I0JIKEH:

Obnadams ClenyOUMMA KOMIETEHIIMSIMU U UHIUKATOPaMU UX JTOCTHKCHUS:

OIlK-2.1, OIIK-2.5, OIIK-2.9.

3HaTh:

OCHOBBI i depeHInanbHOTO W WHTETPATBHOTO HCUYHCICHHS, AuddepeHInanTbHbIX
YpaBHEHUU

MaTeMaTHYeCKHEe TCOPHUH M METOJIbI, JIeXKAIe B OCHOBE IMOCTPOCHHS MATEMATHUECKUX
MOJIeTIeH;

OCHOBBI IPUMEHEHHSI MATEMAaTHICCKUX MOJIEITICH ¥ METOJIOB.

YMers:

BBIOMPATh MATEMATHYECKUE METO/IbI, TIPUTOTHBIC JIJIST peIICHUS] KOHKPETHOM 3a/1a4H;
HCI0JIb30BaTh MaTEMaTHYCCKHUE MOHSATHS, METOJbI M MOJEIH JIJIS OIHCAHUS Pa3TMIHBIX
MPOIIECCOB;

BBISBIISAITh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, JIeKAIllHe B OCHOBE KOHKPETHBIX
MIPOIIECCOB;

WCI0JIb30BaTh OCHOBHBIC METOJIbI CTATUCTUIECKON 00PabOTKH JaHHBIX;

MPUMEHATh MaTEeMaTHICCKIE 3HAHMS Ha MEKIUCITUTUTMHAPHOM YPOBHE.

Bnanets:

OCHOBaMH (PyHIAMEHTAIBHBIX MaTEMaTHYECKUX TEOPUH M HaBBIKAMH HCIIOJIB30BAHUS
MaTEeMaTHYECKOTO aIapara;

METOJIaMHU CTATUCTUYECKON 00paboTKH MHGOPMAITHIH.

3. Kpartkoe coaep:xaHue TUCHMILIHHBI
1 CEMECTP

BBenenne. Ilpenmer u metonsl marematuku. OmnucaHue OCHOBHBIX pa3fesioB Kypca.
CrpykTypa Kypca ¥ IpaBuUJia peUTUHTOBOM CHCTEMBI.

Pasznen 1. DiieMmeHTHI aredpbl.

UucnoBsle MHOXKECTBa, KoMmruiekcHbie yncia. Onpenenurenu |l u 11l mopsinkos. BekTopsr:
OCHOBHBIE TIOHATHSA, CKalsipHOE, BEKTOPHOE U CMEIIAaHHOE [POU3BEACHUS BEKTOPOB.
AHanutuyeckas TeOMETpHs: IpsMasi Ha MIOCKOCTH, KpuBbie |l mopsaka. Matpulsl: neidcTBus
HaJ MaTpUIIAMH, IPUBEJICHUE K CTyleH4aToMy Buay U Buay l'aycca. Panr matpuibl. OOpatHas
matpuna. Teopema Kponekepa-Kanemnu. Pemenne cucrteM JHHEHHBIX —anreOpanyuecKux
ypaBHeHuil. CoOCTBEHHBIE YUCia U BeKTOpbl. KBagpaTuuHbie GOpPMBL

Paznen 2. ®ynkuusi oaHoil mnepemenHoi. Ilpexes ¢ynkuun. HenpepbiBHOCTH
pyHkuum.

Oynkuus. CrnocoOwl 3aganus GyHKIMHU. DneMmeHTapHble ¢yHkuuu. [Ilpegen gyHkuuu B
touke. OmHOCcTOpOoHHHME Tmpeaensl. llpemensl Ha OeckOHEUHOCTH. beckoHEYHO Malble U
O0eckoHeYHO OoubIne (PYHKIIMHU, UX CBOMCTBA U B3aMMOCBsI3b. OCHOBHBIE TEOPEMBI O TIPE/IEax.
[lepBrIii M BTOpON 3aMedarenbHBIE Mpenenbl. HempephlBHOCTH (DYHKIIMM B TOYKE H Ha
npoMexyTtke. CBoiicTBa (PyHKIIMI, HEMIPEPHIBHBIX Ha OTpe3Kax. Touku pa3pbiBa GYHKIIMHU U UX
KIaccupUKaIus.

Pazpnen 3. IndpepennuaibHoe nucunciaenne GyHKIUN OHOIM NepeMeHHOM.

[IpousBonHas (yHKIMK, €€ TEOMETPUYECKUH W MEXaHWYECKUH CMBICIA. YpaBHEHUS
KacatenbHOW W HopMmanu. I[lpaBuna guddepenumpoanus. Tabmua OCHOBHBIX MPOW3BOIHBIX.
HuddepeHuupyeMocTh (YHKIMH: ONpeAeNieHue, TEOPEeMbl O CBSI3M HENPEPHIBHOCTH U
middepeHuupyemMoctd  (GYHKUMH W € CYyHIECTBOBaHHMEM MNpou3BoAHON. [luddepennuan
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¢bynkuuu: omnpeznenenue, cBoiictBa. [IpomsBomnas cioxHo# ¢GyHKIUM. OCHOBHBIE TEOPEMBI
maddepenunansuoro ucuucnenus: Poms, Jlarpamxka, Kommu. IpaBuno Jlonurans (packpeitue
HeomnpeneneHHocteil).  IlpowsBogHble  BBICHIMX — MOPSIKOB. MOHOTOHHOCTH  (DYHKIUU:
oTpenieNieHne, HEOOXOIUMbIE U JIOCTATOYHBIE YCIOBHs. DKCTpeMyM (GYHKIUHU: ONpEAeicCHHE,
HEOOXOMMBIEC U JIOCTaTOYHBIC YCIOBHUS. BBIMYKIOCTh, BOTHYTOCTh M TOYKH Iepernda rpapuka
GbyHKIMU: omnpeneseHusi, HeoOXOAUMBIE U JIOCTATOYHBIE YCIOBHS WX cymiecTBoBaHUs. OOmas
cXema HCCIe0oBaHus GyHKIUH, TOCTPOCHUE UX IPAPUKOB.

Pa3nes 4. UnTerpajbHoe ncunciaeHue GyHKIUM OTHOM NepeMeHHO.

[lepBooOpaznas ¢ynkumsa. HeompeneneHHbIH HWHTErpan H €ro cpoiicTBa. Tabmuma
OCHOBHBIX MHTETpajioB. MeTOIbl MHTETPUPOBAHUS: HENOCPEACTBEHHOE UHTEIPUPOBAHNUE, METO
MIOJICTAHOBKH, WHTEIPUPOBAHUE IO YaCTAM, WHTEIPUPOBAHME PALMOHAIBHBIX JpPOOEH,
WHTETPUPOBAHWE  HEKOTOPHIX  HMPpAallMOHANbHBIX M TPUTOHOMETPUYECKHUX  (PyHKIUH.
OnpeneneHHblil UHTErpaji, €ro reoMEeTpUYEeCKUi CMBICH, €ro cBoicTBa. Teopema o cpeaHeM
3HaueHuu. ®opmyna Hetorona-JleiiOHuna. 3aMmeHa nepeMeHHON U UHTErpUPOBAHUE 10 YaCTSAM B
OTIpeJIeIeHHOM MHTerpasie. Beiuncienue miomanei miockux Guryp 1 00beMoB Tel BpaLEHUS C
MIOMOIIBIO OTpeieTIeHHOro uHTerpaina. HecoOcTBeHHbIE MHTErpalibl: ONpEENICHUs, CBOWCTBA,
METO/1bI BBIYMCIICHUSI.

2 CEMECTP

Pasnen S. {u¢depenuuaibHoe ucHUCIeHHEe PYHKIUI HECKOJIBKUX NepeMEHHbIX.

OyHKIMM ABYX U 0OoJiee MEpPeMEHHBIX: OIpejaeseHHe, 00lacTh OMNpeneieHus, 00JacTh
CYIIECTBOBAHMS, T€OMETpUYecKas WHTEpHpeTalys, JIMHUU YPOBHS, U TOBEPXHOCTH YPOBHS.
[Ipenen pynkuuu B Touke. YacTHble npou3BoaHbIe (Ha nMpuMepe QYHKIHMH IBYX NEPEMEHHBIX).
HuddepenuupyemMoct  QyHKIuU:  omnpeneneHue,  CcBA3b  IUGGEpeHIUpPYEMOCTH ¢
HENPEPBIBHOCTBIO M € CYIIECTBOBAHUEM YaCTHBIX INPOM3BOAHBIX. JlOCTarouHble yca0BHUS
mupdepenuupyemoctn  pynknuu.  uddepenuupyemMoctp  CIOKHONW — (YHKIIUH, TOJTHAsS
npousBogHas. JuddepeHnman QyHKOHM ~OBYX TEPEMEHHBIX, €ro HWHBAPUAHTHOCTD.
HudbdepenuupoBanre (GyHKIUMH OJHOW M JIBYX TEPEMEHHBIX, 3aJaHHON HesBHO. YacTHbIe
pou3BoAHble U AuddepeHnanbl BbICIIMX NOPsAKOB. TeopemMa O pPAaBEHCTBE CMELIAHHBIX
IPOU3BOAHBIX (U1 (YHKIMM JBYX TEPEMEHHBIX). AHAJIUTHYECKUI TNPU3HAK MOJIHOIO
middepennnana. [Ipon3BoaHas o HanpaBIeHUIO: onpeeaeHue, GopMya JUlsl €€ BBIYMCICHHUS.
I'paguenT u ero cBoWcTBAa. OKCTpeMyMbl (GYHKUMU JBYX IEPEMEHHBIX: OIpEAEIeHHUs,
HE00X0/IMMO€E M JIOCTaTOYHOE YCJIOBMS CYLIECTBOBAHUS SKCTpPEMyMa. YCIIOBHBIH IKCTpEMyM:
OIpe/ieIeHne, METOJ/Ibl HAXO0XAEHUS TOYEK YCJIOBHOIO 3KCTpeMyMma (NpsIMOM METOJ M METOJ
MHokuTenei Jlarpanka). HauGosnbliee u HanmeHbliee 3HaueHUsI GYHKIUH JABYX IEPEMEHHBIX B
3aMKHYTOH 00JIaCTH.

Pa3znen 6. KpaTHble mHTErpaJibl.

JIBOMHOW WHTErpayl: OIpeleIeHue, TeOMETPUUYECKUM CMBICH, CBoWcTBa. Teopema o
CpEJHEM 3HAYCHMM JIBOMHOIO MHTErpaja. BeluuciieHne OBOMHOIO MHTErpana B JIEKapTOBOM
CUCTEME KOOpIAMHAT. BpluucieHne IBOMHOIO HMHTErpaja B IOJSPHOM CHUCTEME KOOPAMHAT.
WNurerpan Oiinepa - Ilyaccona. IlpunoxeHus ABOMHOIO MHTErpaja: BBIYUCICHHUE IJIOLIAIN
IUIOCKOM 0071acTH, 00beMa IUIMHIPUYECKOTO Teja, IUIOIIAH NOBEPXHOCTH, MACChI IUTACTHHKH C
33JJaHHOM IUIOTHOCTBIO, KOOPAMHAT LEHTpAa TSKECTH IUIACTUHKU. TpoHHOW WHTerpai:
omnpeneneHue, GU3NIECKU U TeOMETPUUECKUI CMBICI, CBOWCTBA, TEOPEMA O CPEIHEM 3HAYEHUU
TPOMHOTO MHTETpasia. Beruncienue TpoMHOIO MHTErpana B AEKapTOBOM CHCTEME KOOpPJIMHAT, B
HWINHAPUYECKUX M cpepudeckux KoopauHarax. [IpwiiokeHuss TpOHMHOro MHTerpana:
BBIUHCIIEHUE 00beMa, MacChl TeJa ¢ 33/laHHON TUIOTHOCTBIO, KOOPIMHAT LIEHTpa TSHKECTH Tea.

Paznen 7. KpuBosinHeiiHbIe M IOBEPXHOCTHbIEC HHTErPAJIbI.

KpuBonuHeWHbI MHTErpaj Mo KOOpJHMHATaM: OmpeieieHue, (U3NYEeCKUi CMBICH, CBOMCTBA.
Bbruncnenune kpuBOJMHEHHOro wuHTerpaia. Q@opmyna [uis  BBIYHCICHHS paboThl TpU
NIEPEMEILEHUN MaTEpUaIbHON TOUKHU B CHJIOBOM I10JI€ BI0JIb HEKOTOpOTO IyTu. @opmyna 'puna
JUIA BBIYMCIIEHUS KPHUBOJIMHEHHOIO HWHTErpaja IO 3aMKHYTOMYy KOHTypy. HeszaBucumocts
KPUBOJMHEWHOTO MHTETpaja OT IyTH MHTETPUPOBAHUSA: HEOOXOIUMOE U JIOCTATOYHOE YCIOBUE
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HE3aBUCUMOCTH, KPUTEpHiA He3aBUCUMOCTHU. [loTeHIInabHOE T0JIe, TOTEeHIMaIbHas (QyHKIUS U
€€ BBbIUMCIICHHE. BbluMcieHne KpPUBOJMHEHHOIO HWHTErpaia, HE 3aBUCSILErO0 OT IyTH
uHTEerpupoBanus. [I0BepXHOCTHBIN HHTETPaT: ONpeAeiIeHne, PU3NUECKUI CMBICI, BHIYHCICHUE B
JeKkapToBoil cucteme koopauHar. Teopema [Maycca-Octporpaackoro. @opmyna Ctokca.

3 CEMECTP

Paznen 8. Iuddepennuaibibie ypaBHeHUs EPBOT0 MOPSAKA.

HuddepeHunanbapie  ypaBHEHHS:  ONpEACICHHE, TOPAIOK, pEUIeHHe, Teopema
CYIIECTBOBAHMS M €IMHCTBEHHOCTH pemrenus. 3anxada Komm. {uddepennmnansapie ypaBHEHUS C
pasfensomuMucs nepeMeHHbIMU. OJHOpOJHBIE ypaBHEHHUsS |-To mopsaka: ompezeneHue U
MeTo/ peuieHus. JIuHelHble ypaBHEHHUs |-TO mopsiika: OmnpeAeseHUEe U METOJl PEIICHHUS.
VYpaBuenust bepnymnu: onpenenenne u meron pemeHus. uddepeHunanbaeie ypaBHEHUS B
MOJIHBIX AuddepeHnnanax: omnpeaesieHue U MeTo] pemieHus. VHTerpupyrommuii MHOXHUTENb!
ONpeJiefieHue, CBEJACHME K YpPaBHEHHIO B TMOJHBIX JuddepeHnnasax ¢ [OMOIIBIO
MHTETPUPYIOIIETO MHOXKHUTEJIS.

Paznen 9. Indpepennuaibubie ypaBHeHHs] BTOPOr0 MOPSIAKA.

JuddepenunanbHble ypaBHEHNS BTOPOTO MOPSAKA, TOMYCKAOIUE MOHKEHNE MOPSIKa.
Jluneitnble nud¢epeHnnaIbHble YpaBHEHHUsS BTOPOTO MOPSAJKa: OINpeAeieHUue, OJHOPOIHbIE U
HEOJIHOPOJHBIC JIMHEWHBbIE ypaBHEeHHMs. CBoiicTBa pemieHuid. JIMHelHas HE3aBUCUMOCTh
¢byukuuil. Onpenenurens BpoHckoro u ero cBoiictBa. Teopembl 0 CTPYKType OOIIMX perIeHHi
JUHENHBIX OJTHOPOJHBIX U JTMHEHHBIX HEOTHOPOAHBIX U depeHIaTbHbIX YpaBHEHHH BTOPOTO
nopsiaka. yHaaMeHTaIbHAS CHCTeMa PEelIeHUH JTHHEHHOTO OTHOPOAHOTO MuddepeHIInaTbHOTO
ypaBHEHHUS BTOPOro nopska. Jlnneiinsie oqHopoHbIe quddepeHInaabHble ypaBHEHUS BTOPOTO
MOpsIIKa C MOCTOSTHHBIMU Kod(ddunimeHTamu: Meron Dinepa Ui pelleHHusl 3TUX ypaBHEHUM.
Jluneiinble HeoHOPOAHBIE AU(QepeHInaNbHbIE YPaBHEHUSI BTOPOTO MOPSIIKA C TMOCTOSTHHBIMU
ko3 durmenTaMu: METOJ MOaA00pa YACTHOTO PEIICHHs] 3TOTO YPaBHEHHS C TPaBOM YacThlO
CHEUMaJbHOTO BHAA W METOJ BapHallMM IPOU3BOJIBHBIX IOCTOSHHBIX. JIMHelHbIE
middepeHnranbHble  ypaBHEHHs] N-TO TMOpSAIKa: CBOMCTBA pPEUICHHUH, TEOpeMbl O CTPYKType
0011ero pemeHus. AITOPUTM MOCTPOCHHS OOIIETo perieHus JUHEHHOTO AuddepeHIInaIbHOTO
ypaBHEHHUS N-TO MOPsAKA C MOCTOSHHBIMU KO3 (UIIUEHTaMU.

Pasznen 10. Cucrembl nuddepeHnaIbHbIX YPAaBHEHUI.

Cucrembpl nuHEHHBIX aUdGEepeHInaIbHbIX YpPAaBHEHHM TMEpBOTO IMOPSJKA, peIlleHue
MeT010M HcKIoueHus. CucreMbl TUHEHHBIX MU depeHInanbHbIX ypaBHEHUI epBOro Mopsaka,
METO/Jl Bapuallly MPOU3BOJIBHBIX MOCTOSHHBIX. CHCTEMBI JIMHEHHBIX OJHOPOIHBIX YpaBHEHHI
MEPBOro MOpsAKa C MOCTOSSHHBIMU Kod(dduuuentamu, meros Oiiepa. CucTteMbl JTHHEHHBIX
HEOJHOPOAHBIX MU depeHIInaTIbHBIX YPaBHEHUH € MOCTOSHHBIMU KO3 (UIIUEHTaAMH.

Pa3nen 11. YnciioBble 1 yHKIHOHAIbHBIE PSA/bI.

UucnoBele psAbl: OCHOBHBIE MOHSTHS, CXOAUMOCTh psiaa. HeoOxomumelil mpu3HAK
cxoguMocTu pspa. CpoilcTBa cxoAsmuxcs psaaoB. JlocTaTouHble NpPU3HAKH CXOAMMOCTH
3HAKOIOJIOKHUTENBHBIX PANOB: MHTErpasibHbI Npu3Hak Koiiu; npusHaku cpaBHEHUs pSAIOB;
npu3Hak [lanamOepa; paaukaneubiil npusnak Komm. Paner [upuxiie. 3Hakouepenyromuncs psi:
ompezenenue, npusHak JleliOHua. AOGCOMIOTHAS U YCIOBHAS CXOJUMOCTb 3HAKOIIEPEMEHHBIX
psanoB. dyHkuMoHaANBHBIE pAabl. CTENEHHBIE PSJbl: ONpeAeieHue, TeopemMa Abess, HHTepBal
CXOAMMOCTH, paauyc cxoauMocTH. CBOMCTBa CTeNeHHBIX pAnoB. Panel Telnopa n Makiopena:
olpenieNieHne, yciaoBHs cxoauMocTu psanaa Teitnopa k ucxomaHoit ¢yHkiuu. Jlemma "mﬁ

now N

s VX e R. JloctaTouHble yCIOBUSL CXOOUMOCTH psiaa Teilnopa. ANTOPUTM pa3loKeHUs

¢byakuu B psag Makmopena. OCHOBHbBIE pa3NoKeHUs (YHKIIHN: e*, sinx, cosx, In(1+ x),

1+ x)",arctgx , arcsin X B psg Maxnopena. Pasnosxkenne KUK B psax Telopa ¢ MOMOUIBIO
g P P YH P Y

OCHOBHBIX pa3zjoxeHud. IlpuMeHeHHe CTEeNeHHBIX pAIOB: NPUOTMKEHHBIE BBIYMCICHUS,
npubimxKeHHoe penieHne AuddepeHnanbHbIX ypaBHEHUH.
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4 CEMECTP

Paznen 12. Teopusi BeposiTHocTeii. Coy4daliHble BeJMYMHbI M HX 3aKOHBI
pacnpeneneHus.

[Ipenmer Teopum BeposTHOCTEeH. CrywaiiHbie coObITHS. [IpOTHBOTIONOXKHBIE COOBITHS.
HezaBucumbie coObiTus. OtTHOcuTenbHas 4actoTa. Kilaccmueckoe U reoMeTpUuYecKoe
ONpEJICNIEHUE BEPOSITHOCTU. OJIEMEHTapHas TEOpUsl BeposiTHOCTEH. MeTonbl BBIYMCICHUS
BeposiTHOcTel.  IIpocTpaHcTBO  3nemeHTapHBIX coObiTuid. Kilaccuueckoe —ompeneneHue
BEPOSITHOCTH.  AnreOpa  cOOBITHI: TEOpeMbl O  BEpPOSITHOCTH  CyMMbl  COOBITUH,
MIPOTHBOIIOJIOKHBIX COOBITHI, CyMMa BEpPOSITHOCTEH HECOBMECTHBIX COOBITHH, O0Opa3yromux
MIOJIHYIO Ipynnny. AKCHOMAaTHYECKOE ONpeAeaeHre BEpOSITHOCTH. CTaTUCTUUECKOE ONpe/iesieHUe
BEPOSTHOCTH. Y CIIOBHAs1 BEPOSATHOCTb. 1€0PEMBI O BEPOATHOCTH IPOU3BEIACHUS 3aBUCUMBIX U
He3aBUCUMBIX cOObITH. [lomuas BepostHOCTh. [loBTOpHBIE HcHbITaHus. Dopmyna beprymu.
JlokanbHas n uHTETrpaNbHas TeopemMbl MyaBpa-Jlamaca. @opmyna [lyaccona.

[lonaTne ciay4allHOM BeNMYMHBL. J[MCKpPETHBIE M HENPEPBIBHBIE CIydalHbIC BEJIUYMHBI.
3aKoH pacnpeesieHus CiiydailHON BenuuuHbl. DYHKIMS pacipeesieHts], ee CBOMCTBa, rpaduk.
[InoTHOCTH pacmpeneneHnss HENPEpbIBHOM ciydyallHOM BENWYMHBI (IUIOTHOCTH BEPOSTHOCTH).
@opmyna s BEpPOSTHOCTH TIONAJAHUsS HENPEPHIBHOM CIy4allHOM BEJIMYMHBI B JIAaHHBIN
MHTEPBaJI, BHIPAXKEHHBIN Yepe3 IUIOTHOCTh BEPOSITHOCTH, F€OMETPHUUECKUN CMBICT (HOPMYIIbI.
bunomunansHOE pacnpenenenue, pacnpeneneHue I[lyaccoHa, paBHOMEpPHOE pacIperelIeHue,
HOPMAaJIBHOE pacipeieseHue, SKCIIOHEHIIMAIbHOE pacpeiesieHue.

Pa3nen 13. MaremaTudeckasi CTaTHCTHKA.

[Ipenmer maremaTH4ecKol CTaTUCTUKU. OCHOBHBIE 3a/la4yd MATEMaTUYECKON CTAaTUCTHKH.
Bri6opounsiii meton. Craructudeckoe onucanue. Beibopku. ['uctorpamma v MojMroH 4acTor.
Crartuctuueckas (3Mmmupuueckas) QyHKIUs pacnpeaeieHus. BeiOOpouHbIe XapaKTEPUCTUKH H
ux pacmnpenenenus. CoctosTenbHble, YPPEKTUBHbIE CMEIIEHHbIE M HECMEIIEHHbIE OLEHKU
napameTpoB. CTaTUCTUYECKOE CPEAHEE, CTATUCTUYECKAs JUCIIEPCHS U CTaTUCTUYECKOE CpEJIHEE
KBaJPaTUYHOE KAK TOYEUYHBIC OLICHKM HEW3BECTHBIX: MATEMATHYECKOTO OKMJIAHUs, THUCIIEPCHUM,
CPEIHEr0 KBaJIpaTHYHOI'O OTKJIOHEHHUs. JlOBEpUTENbHbIE MHTEPBAIbl U MHTEPBAIbHBIEC OLICHKH.
JloBepuTeNbHbIE OLEHKH HEU3BECTHOM BEpPOSITHOCTHU MO OoJbIIUM BbIOOpKaM. JloBepHuTenbHas
OLIEHKa MAaTeMAaTHYECKOro OXKUJAHUS IpPU HEU3BECTHOW aucnepcuu. JloBepuTenbHas OLIEHKA
CpeIHEero KBaapaTUYHOrO OTKJIOHEHUs. TouHble BbIOOpOuHBIe pacnpeaencHus: CTbiofeHTa (t-
pacnpenenenue), Dumepa-Cuenekopa (F-pacmpenenenue), Ilupcona (y’-pacmpenencHue).
[IpoBepka craTHCTHMYECKMX THUNOTE3. MaTremMaTH4eCKue METOJbl IPOBEPKU CTATUCTUYECKUX
TUIIOTE3. DIIEMEHThI TEOPUU KOPPEIIALINH.

4. O0beM yueOHoI
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Cemectp

Bun yueoHoii padoThI Bcero 1 2 3 4
3E AKam.u. 3E Axkan.ug. 3E Axan.u. 3E Axan.u. 3E Axan.u.
O01mas Tpy10eMKOCTh THCIUILITHHBI 18 648 5 180 5 180 5 180 3 108
KonTakTHasi padoTa — ayAuTOPHbIE 3aHSITUS: 7,56 272 2,66 96 1,78 64 1,78 64 1,34 48
Jlekiuu 3,56 128 1,33 48 0,89 32 0,89 32 0,45 16
[pakTuueckue 3ausatus (I113) 4 144 1,33 48 0,89 32 0,89 32 0,89 32
CamocTosiTeJibHas pagoTa 8,44 304 2,34 84 2,22 80 2,22 80 1,66 60
KonTtakTHas camocTosiTenbHas padoTa 0,6 0,4 0 0 0,2
CaMOCTOSTEIBHOE U3YUEHHE PA3IETOB TUCITUTUTAHEL 8,44 303.4 2,34 836 2,22 80 2,22 80 1,66 59.8
Bua xontposs — 3ader ¢ oueHkoii + + - - - - - -
Bua xoutpoJisi — 3auer - - - - - - + +
Bua kontpoJisi — Jk3ameH 2 72 - - 1 36 1 36 - -
KoHTtakTHas paboTa — IpOMEKYTOUHAS aTTECTAIUS 0,8 - - 0,4 0,4 - -
[ToaroroBka k 3K3aMeHYy. 2 71,2 - - 1 35,6 1 35,6 - -
Buja MTOroBOro KOHTpoOJIs: 3auer ¢ oLeHKOI JK3aMeH JK3aMeH 3auer
CemecTp
Bun yue6Holi padoThl Bcero 1 2 3 4
3E AcTp. 4. 3E AcTp. 4. 3E AcTtp.4. 3E AcTp.4. 3E AcTp. 4.
OO0 as TPy 10eMKOCTh THCIUILIHHBI 18 486 5 135 5 135 5 135 3 81
KontakTHas pa6oTa — ayAMTOPHBIE 3aHATHS 7,56 204,12 2,66 71,82 1,78 48,06 1,78 48,06 1,34 36,18
Jleknun 3,56 96,12 1,33 35,91 0,89 24,03 0,89 24,03 0,45 12,15
IMpaktnueckue 3ansatus (I13) 4 108 1,33 35,91 0,89 24,03 0,89 24,03 0,89 24,03
CamocrosTejbHasi pagoTa 8,44 227,88 2,34 63,18 2,22 59,94 2,22 59,94 1,66 44,82
KonTakTHas camocrosiTenpHas paboTa 0,45 0,3 0 0 0,15
CaMoCTOATENBHOE H3YdEHUE PA3/IEIOB JUCIUILIHHEL 8,44 22743 2,34 62,88 2,22 2,22 1,66
Bua xoHTpOJIsI — 3a4eT ¢ OLeHKOi + + - - - - - -
Bua xontpoJst — 3auer - - - - - - + +
Bua koHTpOJIs1 — JK3aMeH 2 54 - - 1 27 1 27 - -
KonTakTHas paboTta — mpoMeXyTOouHas aTTeCTaIlus 9 0,6 - - 1 0,3 1 0,3 - -
[ToaroroBka k sK3aMeHY. 53,4 - - 26,7 26,7 - -
Bua MTOroBOro KOHTpoOJIS: 3auer c OLEHKOMH IK3aMeH IK3aMeH 3auer
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AHHOTa U padoyeil MPOrpaMMbl JUCHUIIJIMHBI
«DuznkKa»

1. Heap qucuMnIMHbI — MPpUOOpPETeHNE 00YJAIOIUMHUCS 3HAHHIA TI0 OCHOBHBIM pa3jieiaM (GU3HKH H
YMEHHIO TIPUMEHSTH UX B IPYTHX €CTECTBCHHOHAYYHBIX JTUCITUTUIHHAX.

2. B pe3yabTare n3y4eHus JUCHUNIMHBI 00y4AIOIMIICA TO/IKEH:

Obnadamye CleAyIOMUMA KOMIIETEHIIMSMU ¥ UHIUKATOPAMH UX TOCTH)KECHUS:

OIIK-2.4, OIIK-2.7, OIIK-2.11

3nams:

- (u3MYecKHe OCHOBBI MEXaHUKH, (U3UKH KOJICOAHWA W BOJH, JJIEKTPUYECTBA M MarHeTHU3Ma,
AJIEKTPOTMHAMUKH, CTATUCTHUECKON (PU3UKH U TEPMOJINHAMUKHU, KBAHTOBOU (DH3HKWY;

- CMBICTT QYHIAMEHTAIBHBIX (PU3NICCKUX 3aKOHOB, MIPUHIIMIIOB M MOCTYJIATOB; UX (POPMYIUPOBKH H
T'PaHUIBI IPUMEHUMOCTH;

- CBSI3b IIMPOKOTO Kpyra (pu3MYeckux SBICHWH ¢ (yHIAMEHTaIbHBIMH TNPHHIIMIIAMHA W 3aKOHAMH
(U3HKYN; OCHOBHBIC METOIBI PEIICHUS 33124 10 OMUCAHHUIO (PU3NICCKUX SBIICHUM;

- MEeTObl 00pabOTKHU pe3ysbTaTOB (PU3NYECKOTO SKCIIEPUMEHTA.

Ymemo:

-TIPUMEHSATh TECOPETHYCCKUE 3HAHUS W IKCIICPUMEHTAIBHBIC METOJbI MCCIEAOBAHUS TIPH PEIICHUN
npodecCHOHAIBHBIX 33724,

-TIIPOBOJIMTH PACYETHI, OCYIIECTBISTh AaHAIHM3 U HA OCHOBE 3TOTO JieNIaTh 000CHOBaHHBIE BBIBOJIbI;

- QaHATTM3UPOBATh PE3yAbTATHl HAOIIONEHUA M YKCTIEPUMEHTOB C IPUMEHEHUEM OCHOBHBIX 3aKOHOB H
MIPUHIIUIOB (PU3HKY;

- OTpENeNATh XapakTep (PU3UUYECKUX MPOILIECCOB MO KOMIUIEKCY KCIEPUMEHTATbHON HH(bOpMauu
MIPU TIOMOIIY TpauKOB, TAOIUIl U YPABHCHHI;

- MPEACTaBIATh 00pa0OTAaHHYIO SKCIIEPUMEHTAIBHYIO U TEOPETUUYCCKYI0 MH(POPMAIIUIO B YCTHOW U
MUCBMEHHOM (popme, B TOM YHCIIE C UCTIOIb30BAaHUEM COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOIOTHIA.

Braoemy:

- HaBBIKaMH pabOTHI C IUPOKUM KPYroM (pU3NUYECKUX MPpUOOPOB U 000PYI0BAHHS;

- HaBbIKAMU 000CHOBAHUS CBOMX CYKJCHHI U BbIOOpA METO/a UCCIIEI0BAHUSI.

3. Kpartkoe cogep:xaHue QU CIUIIHHbI.

Paszoen 1. Quzuueckue 0cHO8bI MeXAHUKU.

1.1. IIpenmer ¢uszuku. MeToasl (PU3NUECKOrO HCCIEAOBAHUA: OIBIT, THUIOTE3a, SKCIEPUMEHT,
teopus. Ilpenmer kunematuku. I[lepemenienue, ckopocts, yckopeHue. Kunematuueckue XapakTepuCTUKH
BpalaTEIbHOTO JABUKECHUSI.

1.2. 3akonsl HproTOHA. 3aKOH BCEMHPHOTO TATOTEHHUs. 3aKOH BCEMHPHOIO TATOTEHMS. J[BH)KeHUE
TeJla epeMeHHor Maccel. Y pasHenus Memepckoro. @opmyna L{nonkosckoro.

1.3. Yopyruii u Heynpyruil ynapsl mapoB. MOMEHT HHEPIIUM MaTepUaIbHOM TOUKH U TBEPJIOTO TeEJA.

1.4. Kunematuka rapMoHudeckux kosneOanuil. J(uddepennuanbHoe ypaBHEHHE TapMOHHYECKHUX
konebanuil. IloHATHe O 3aTyxawlmUX M BBIHYKIEHHBIX KoyieOaHMsIX. BomHoBoe nBumkeHue. BomHb
MIPOJOJIbHBIE U MIOTIEPEUHBIE.

Paszoen 2. Monexynapunas gusuxa u mepmoouHamuxa.

2.1. DnemeHThl TepMOAMHAMHMKM M (¢u3ndeckoil kuHeTuku. MpeanbHblii ra3. Pacmpenenenue
BbonbumMana u ero obuiedusnueckuii cMmpici. PeanbHelii ra3. YpaBaenue Ban-nep-Baanbca.

2.2. TepmoauHamuyeckuid merona B (usuke. PaBHOBecHble cocTostHua. Hawanma TepmoauHaMuKu.
[{ukiel. DHTPONHUS U €€ CTaTUCTUYECKOE TOJIKOBAHHE.

2.3. SBnenue nepenoca. JJuddysus. 3akon duka. TermnonpoBogHocTh. 3akoH Pypbe. BHyrpennee
TpeHue (BA3KoCTh). 3akoH HproToHA.

Pazoen 3. dnexkmpocmamuxa u nocmosanHbiil 21eKMPULECKUtl Mox.
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3.1. 3akon Kynona. Teopema Octporpaackoro-I'aycca. Humnonb.  Judnexktpuku B
AIIEKTPOCTATUYECKOM TIOJIE.

Paszoen 4. Dnexmpomazcnemusm.
4.1. 3akon Ammnepa. 3akon buo-Casapa-Jlamnaca. Cuna JlopeHua.
4.2. MarneTuku. DneKTpoMarHuTHasi MHAYKIUs. Y paBHeHue Makcsena.

Paszoen 5. Onmuka.

5.1. UnTepdepennus BonH. Judpakuus BomH. [lonspusanus BoIH.

5.2. TeroBoe usnydenue. 3akoH Kupxroda. ['umoresa [lnanka. KBanToBOE 00BSICHEHNE TEIIJIOBOTO
n3nyuyenus. ¢pdexr Komnrona.

5.3. SAnepnas mozaens atoma. [loctynars bopa. Atrom Bosopoaa o bopy.

Pazoen 6. Dnemenmul k6anmosou ghusuxu.

6.1. T'unote3a ne bpoiina. BonnoBoe ypaBHenue IllpenuHrepa misi CTalMOHApPHBIX COCTOSTHHM.
Omnprite! LITepra-I'epnaxa.

6.2. Muorosnektponnbsiii atoM. Dddext 3eemana. [Ipunmun Ilaynu. KBanToBbie cratncTrdeckue
pacnpenenenus boze-DitHmtelina u @epmu-upaka. ononsl. 3akonsl Jlebas n DifHIITEHHA.

4. O0beM y4eOHOH TUCUUIJIMHBI

Cemectp
Bcero
Bunx yae6Ho#i paboTh Ne 2 No 3
3E Axan. 3E Axan. 3E Axan.
q. q. q.
OO611ast TPYA0EMKOCTh IUCHUTIIHHBI 12 432 6 216 6 216
KonTakTHasi paboTa — ayIuTopHbIE 35 128 13 48 22 80
3aAHATHA:
Jlexun 1,3 48 0,4 16 0,9 32
[Ipaktuueckue 3ausatus (I113) 1,3 48 0,4 16 0,9 32
JlabopaTtopHusie paboTs (JIP) 0,9 32 0,4 16 0,4 16
CamocrosiTejibHasi padoTra 6,5 232 3,7 132 2,8 100
KonTtakTHas camocTosiTenbHas paboTa 0,8 0,4 0,4
CaMocTosATeIpHOE H3YUCHUE Pa3IeIOB 6,5 2312 3,7 1316 2,8 96.6
JUCLUILINHGI
Bujabl KOHTPOJIS:
9K3aMeH 2 72 1 36 1 36
KonrtaktHas pabota — mpoMexkyTouyHas 0.4 0.4 0.4
aTTecTalus 1 1 1
IToaroToBka K 9K3aMeHy. 35,6 35,6 35,6
Buja uTOroBOr0 KOHTPOJIS: JK3aMeH JK3aMeH
Beero Cemectp
. Ne cemectpa Ne cemectpa
Bun yuebnoi paboTsl A A A
3E CTp. 3E CTp. 3E CTp.
q. q. q.
OO611ast TpPYA0EMKOCTh TUCIUTITHHBI 12 324 6 162 6 162
KonTakTHast paboTa — ayAnTOpHBIE 35 96 13 36 22 60
3aHATHA:
Jlexun 1,3 36 0,4 12 0,9 24
[Tpaktaeckue 3anstus (113) 1,3 36 0,4 12 0,9 24
Jlaboparopusie pabotsl (JIP) 0,9 24 0,4 12 0,4 12
CamocrosiTesibHas padora 6,5 174 3,7 99 2,8 75
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KoHnrakTHas camocTosiTenbHas paboTa 0,6 0,3 0,3
CaMocCTOATETFHOE U3YUCHUE Pa3/IeoB 6,5 173.4 3,7 98,7 2,8 747
TACIUATLINHEL

Buabl KOHTpOJIA:

9K3aMeH 2 54 1 27 1 27
KonraktHas paboTa — IpOMEKyTOYHAs 0.6 0.3 0.3
aTTecTanms 2 1 1
[TonroroBka k sK3aMeHy. 53,4 26,7 26,7
Buja nTOroBoro KOHTpoJIs: JK3aMeH JK3aMeH

AHHOTaNuA padoyeil MPOrpaMMbl JUCHUNJIMHBI
«IKoJOTHA»

1 Heas aucuMmiMHbl - cHOPMUPOBATH Y CTYACHTOB CHCTEMHbIE 0a30Bble 3HAHMUS OCHOBHBIX
9KOJIOTMYECKHUX 3aKOHOB, OMNPEIEINSAIONINX CYIIECTBOBAHWE M B3aUMOJEHCTBHE OHMOJIOTMUECKUX CHCTEM
pa3IMYHbIX YpPOBHEW; 00 aHTPONIOT€HHBIX BO3JEUCTBUAX Ha Ouocdepy U o 6HopazHOOOpa3uM, Kak OCHOBE
YCTOMYMBOCTH COOOIIECTB.

2 B pe3yabraTe H3y4YeHUs JMCUMIINHBI 00yYar0IUiiCs JOJIKEH:

Obaadoams CleqyOIUMUA KOMIIETEHIIMSIMA U UHAUKATOPaAMH UX JTOCTHKEHUS:

YK-8.1, YK-8.2, YK-8.5, YK-8.6, YK-8.9; OIIK-3.2, OIIK-3.8, OIlK-3.12, OIIK-3.18.

3namo:

- pyHIaMeHTaIbHbIE OHATHS, 3aKOHBI U IPUHIIUIIBI 3KOJIOTHH;

- 3AKOHOMEPHOCTHU PA3BUTHS SKOCUCTEM U UX KOMIIOHEHTOB;

- IPUYUHBI U TEHAEHIIMH Pa3BUTUSI COBPEMEHHBIX 9KOJIOTHYECKUX MTPOOIIEM;

- OCHOBHBIE€ pe3yJbTaThl BO3JEHCTBUS OOLIECTBA HAa IMPHUPOIY; SKOJIOIMUECKHE MOCIEICTBHS 3TOrO

BO3ACHUCTBUS;

- YCIIOBMSI YCTOMUUBOTO Pa3BUTHSI YEJIOBEUECTBA,

Ymemo:

- OOBACHUTH NPUYMHHO-CIIEACTBEHHBIC CBSI3U JKOJIOTMYECKMX M HCTOPHUYECKUX IPOLECCOB, BIUSHHE

YeJl0BeKa Ha HKOJIOIMUYECKHE SIBJICHMS, MJIEH YCTOMUMBOIO pa3BUTHSL, SKOJOIMUECKON AEATEIbHOCTH

U KyJbTYPHI;

- AQHAJIM3MPOBATH PA3JIMUYHBIE HKOJOIMUYECKHE CUTYyallMM, HPUHUMAThb KOHKPETHBIE PELICHHs IO HX

YIyUIIEHUIO.

Braoemy:

- IOHATUHHBIM aNapaToM 3KOJIOTUH JUIs aHAJIM3a JAaHHBIX 10 SKOJIOTUH.

3 Kpartkoe coaepxxanue JUCUUIIIHMHBI

Beeoenue

CoBpeMeHHas 3KOJIOrHsl — MEKAMCHUIUIMHApHAs 001acTh 3HaHUN. DKoIorus Kak (QyHJaMeHTallbHas
OCHOBAa YCTOWYMBOIO pa3BUTHs M COXpaHEHUs Ouopa3HooOpaszus. CTpyKTypa COBPEMEHHOH 3KOJOIMH U
OCHOBHBIE METOJbl McciieqoBaHus. HaydHo-mpakTHueckue 3ajlaud COBPEMEHHOW 3KoJoruu. OCHOBHBIE
HaIpaBJICHUsI COBPEMEHHBIX 3KOJIOTHYECKUX HUccieoBanuil B Poccun u 3a pyoexom.

Paszoen 1. buocghepa

CucteMHble MOCTYJNAaThl B AKOJOTMM. DTambl pa3BUTHUSA cymnepcucTeMbl «UenoBek — DKOHOMHKA —
buora — Cpena». CoBpeMeHHBII 3KOJOTM4ecKuil Kpusuc. Ponb Hayku B NPEOJOJIEHHH 3KOJOTMYECKOTO
Kkpu3uca. KoHuemnus ycroiiunBoro pa3BuTHsL.

Hepapxust ypoBHEW OpraHu3allid >KM3HM (KJIE€TKa — TKaHb — OpraH — OpraHu3M — COOOIIECTBO).
Konnenuust skocucremsl. buocdepa kak skocucrema. buonormueckoe mpoayuupoBaHue B Ouocdepe.
buonornyeckas perymsanusi reoxumMuueckoil cpensl. OcHOBHBIE cBoiicTBa Ouocdeprl. Mecto OGuocheps
cpeau obonouek 3emnu. B.W. BepHaackuii o B3auMOoJIeHCTBUM )KUBOTO U KOCHOTO BEIIECTBA, O «BCIOJAHOCTH
*u3HU. buocdepusie pynkimu yenoseka. Hoocdepa

KpyroBopoTsl Hambosee 3HAUYUMBIX OMOTE€HHBIX OHJIEMEHTOB. THMBI IMPKYISIIMU OHOTEHHBIX
sneMeHToB B Oumocepe. HapymeHuss OHOreoXMMHMYECKMX ITUKIOB, BO3HUKAIONIME B pe3yJbTare
BO3pacCTarollled aHTPOIIOT€HHOM Harpy3KH, U UX MOCJIEICTBUS.
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Paszoen 2. Dxocucmemsi

Konnermiust 3xocuctembl. COOTHOIIGHUE TOHSATHH «OHMOTEOleHO3» U «dKocuctema». CocraB u
OCHOBHBIE€ XapaKTEPUCTUKH FKOCUCTEM. [IpoayleHThl, KOHCYMEHTBI, PEIYLICHThI, X 3KOJOTHYECKasl POJIb.
[ToTok aHeprum B 3kocucteme. [luimeBbie nienu U numieBbie cetd. Tpodudeckue ypoBHHU. Pacnpenenenue
SHEPrUM B HKOCUCTEME, MpaBUJIO JECATU MPOIEHTOB. [IpaBuiIO SKOJOTHYECKUX MHUPAMUI: MPABUIIO
MUPAMUJIBI TTPOYKIIHH, TIPABHIIO TUPAMHUIBI OMOMACC W TPABUJIO TUPAMUIBI Yucell. J[nHaMuKa 3KOCHUCTEM,
CYKIIECCHH, 3Tallbl CYKIIECCHOHHOro mpoiuecca. Poiap GuMopazHo0Opa3ust B MOAAEPKAHUM LIETOCTHOCTH U
(YHKIIMOHATTFHOW yCTOWYHMBOCTH dKOcHcTeM. KimMaTudeckasl 30HaIBbHOCTh M OCHOBHBIC THITBI HAa3€MHBIX
skocucteM. OcoOOEHHOCTH BOJHBIX IKOCUCTEM. [ITaHKTOH, OEHTOC, HEKTOH. AHTPOIOTEHHBIE YIKOCUCTEMBI:
arpo3KOCHUCTEMBI U YPOOCUCTEMBI.

Paszoen 3. Coobwecmesa u nonynayuu

[Tonsarue o nomymsiiuu. CTaTHYECKUE MOKa3aTeIu MOMYJISIUN; YHUCIEHHOCTD, TNIOTHOCTh, TTOKa3aTeln
CTPYKTYpHl. JIMHAMUYECKHME TOKa3aTelyd TOMYJSIUU: POKIAEMOCTb, CMEPTHOCTh, CKOpPOCTh pOCTAa.
[TpoTOMIKUTENEHOCTh JKU3HH W BBDKHUBAEMOCTh. KpUBBIE BBDKHMBAHUSA. KOJOTHYECKHE CTpaTeTruu
BBDKHBAHUS. Perysiius mIoTHOCTH TIOITYJISITUH.

BunoBas crpykrypa cooOuiectB. IlpocTpancTBeHHast cTpykrypa cooOmiecTB. buoTudeckue cBszu.
DkoJiornueckas Huna. Peann3oBannas u GyHaaMeHTaIbHAS HUIIH.

Pasoen 4. Opeanusm u cpeda

['maBHBIC YpOBHHM OpraHMW3allid JKUBBIX cHCTeM. OpraHu3M Kak >KHWBas II€JIOCTHAs CHCTEMA.
Pa3nooOpa3ue opranuzmoB. Dxosiorndeckue — (akTtopsl, ux Kiaccuduxanus. Jlumurupyromume
skosornueckue Qaxtopel. IlpaBwio JluOuxa, 3akon Illendopna. Anantauus. TonepaHTHOCTh
pe3ucTeHTHOCTh. OO0IIMe 3aKOHOMEPHOCTH JICUCTBHS IKOJIOTHIECKUX (haKTOPOB Ha opranu3M. KomrmiekcHoe
JIENCTBUE Cpelbl. 3HAaYCHUE CBETA, TEMIIEPATypPhl M BIAKHOCTH JIJISl )KHUBBIX OPraHU3MOB. DKOJOTHUYECKUE U
(dbu3uoIorNYecKue pUTMBI B Ipupoie. buoputmel. Ctpecc Kak 3KOJIOTHIECKUN (PakTop.

[Tonsitne «cpena >xku3Hu». OOIIas XapakTepUCTUKA OCHOBHBIX Cpell >KU3HHU: BOJHOM, Ha3eMHO-
BO3IYIITHOM, MOYBEHHOH M OpraHu3MeHHON. Cpeibl 0OUTaHMs, MECTOOOUTAHHS U OUOTOTIBI.

dopmupoBaHue apeanoB, IEPBUYUHBIN apeall, paccesieHne opranu3MoB. ['panHulisl, pasmepsl U GopMbI
apeaioB M (akTOpbl, WX O0OyClIaBIUBAIOLIME. DHAEMUKH W PEIUKTHL. LIeHTpbl TaKCOHOMHUYECKOTO
pa3zHooOpasusi, HEHTPhI IPOUCXOXKACHUS BUJIOB. AHTPOINOTeHHas TpaHchopMallns apeasosB.

[IpencraBnenne o Ouome. PacTtuTenbHOCT U JKUBOTHOE HacesieHue. [loHATHE «IKOTOH».
[InanerapHblii, pEerMOHAIBHBIM W TOMOJOTMYeCKUU (JaHAmadTHBIA) ypoBHU uddepeHIrnanun JKUBOTO
MIOKPOBA CYIIH.

Konuenuus 6uonorudeckoro paznooOpasus. YpoBHH Ouopa3sHOOOpa3us: TeHETHYECKUH, BUIOBOH,
9KOCUCTeMHbIN. BcemMupHas crparerusi COXpaHeHUs OHOJOTHYECKOro pazHooOpasus. OxpaHa peikux u
ucyesaromux BugoB. KpacHele KHUTH. 3alIOBEIHUKU U HAIIMOHAIbHBIE MTAPKU.

Pa3zoen 5. Yemotiuusoe npupodononvzosarue

[IpoGnembl u epcrneKTUBbl 00eCIeUeHUs YeI0BeYecTBa OMOIOTMYECKUMU pecypcaMu. ATPOIKOJIOTHS,
FeHOMOJAU(DUIIMPOBAHHBIE OPraHU3MbI, MapUKyIbTypa. HHBa3uM 4YyKEpOJHBIX BHUAOB, «CTHUPAHUEH
ouoreorpaduueckux pyOexeil, aHTpornoreHHas TpaHnchopmanus ¢uop u (¢dayH. 3HaueHHUE 0c000
OXpaHSIeMbIX MPHUPOJHBIX TEPPUTOPHUIM U UX COBPEMEHHAas CHUCTEMa: HaIlMOHAJbHbIC MapKH, 3aIIOBETHUKH,
3aKa3HUKU, MPUPOTHBIEC MTAPKU, Pe3epPBAThI, MAMITHUKH MPUPOAbl. OCHOBHbBIE MIPUHIMIIBI U METObI OLEHKU
KauecTBa OKpYXalollel cpeapl, ee JUHAMHKA BO BPEMEHM M MPOCTpaHCTBE. MexayHapoaHoe
COTPYIHHYECTBO B 00JaCTU U3YUEHUS U COXPAHEHHUs OMOpazHOOOpa3usl.

Pa3zoen 6. I'nobanvhvie sxonocuteckue npoodiemol

[TonsiTie «3arps3HeHHe OKpyXKaroieh cpeap». Knaccudukaius 3arps3HeHUN OKpYy>Karolel cpebl.
XUMUYECKUE 3arps3HUTENHN (TsSDKENble METaUIbl, MEeCTUIUAbI, HUTPAThl U T. J.), UX UCTOYHUKHU, a TaKKe
MpsIMOE€ M KOCBEHHOE Bo3feiicTBue. Kiaccudukanus 3arps3HSIONINX BEHIECTB MO CTEMEHH OMAacCHOCTH.
duznyeckoe 3arps3HeHHe (paaualoOHHOE, JJEKTPOMAarHWTHOE, IIIYMOBOE, BHOpAIMOHHOE, TEIIOBOE,
CBETOBOE), €r0 HCTOYHHMKH W TOCIEACTBUS JUIS JKMBBIX OpraHM3MOB. buonoruueckoe 3arpsi3HEHHE, €ro
MIPUMEPHI U MOCIEICTBUS. 3arpsi3HEHNUE TBEPIBIMHU OTX0IaMU, TPoOIieMa HAKOTUICHHSI MyCOpa.

[TonsiTre rI00ANBHOMN YKOJIOTUYECKON MPoOIeMBbl. DKOJOTHUECKUI KPU3UC U €T0 XapaKTePHBIC YEPTHI.
[ens nmpuuuH ria00aIbHOTO YKOJIOTUYECKOTO KPU3HUCa, MMyTH BbIXoAa U3 Hero. Jlemorpaduyeckas mpobiema.
Jlemorpaduueckue npobiaembl pa3BUTHS yenoBedeckoro oOmiectBa. [lonstue meMorpadudeckoro B3phIBa.
DKoNoTru4ecKre MTpoOJIeMBl, CBS3aHHBIE C POCTOM YHCIEHHOCTH HaceneHus. [IpoOnembl ypOaHuU3auu.
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[IpooBosbcTBEHHAs IpobeMa, ee MpUUKHbI U caencTBud. [lytu pemenus npoOneMbl. DHEpreTUuecKas u
ceippeBas poosiema. [lapuukoBerit 3 dexr. Kucnotaeie noxau. Pa3pymenue o30H0Boro ciiosi. CHIDKEHUE
OuopazHooOpasusi Kak TJ00aimbHass »dKoJoruueckass mpoOiema. OmycThIHMBaHUE Kak —Iio0abHas
sKoJIoTHYecKas mpobiema. Obe3necuBaHne Kak TioOaibHas JKoOJOrMueckas mpobiiema. PammoaktuBHOE
3arpsi3HEHHUE.

4 O0beM yueOHOM TMCUMIIINHBI

O0beM TUCUMILTHHBI
Bua yueOHo# paGoThl Axax, | Acip.
3E
4. 4.
OO0mas TPyA0eMKOCTh TUCIHIIJIHHBI 3,0 108 81
KonrakTHasi paboTa — ayIMTOPHbIE 3aHATHUS: 0,88 32 24
Jleximn 0,44 16 12
[TpaxTueckue 3anstus (113) 0,44 16 12
JlabopaTtopusie paboTsI (JIP) - - -
CamocrosiTeJibHas padoTa 2,12 76 57
KoHTakTHas camocTosiTeNbHAs paboTa 0,2 0,15
2,12
CamocTosITeTbHOE H3YUSHHE Pa3/IeioB JUCIUTUINHBI 75,8 | 56,85
Buja uTOrOoBOro KOHTpOJIs: 3auer

AHHOTaI U padoyeil MPOrpaMMspl JUCHUIIMHBI
«be30nmacHOCTh KU3HEAEATEILHOCTH

1. Heab aucuuniMHbl - GopMUpoBaHue MPoPecCHOHATLHON KYJIBTYPhl 0€301MaCHOCTH, TI0]T KOTOPOH
MMOHUMAETCs TOTOBHOCTh U CIIOCOOHOCTH JMYHOCTH HCIIOJIb30BAaTh B NMPOQECCHOHANBHON AEATEeIbHOCTU
MPUOOPETEHHYIO COBOKYIMHOCTh 3HAHWM, YMEHHH M HABBIKOB JJIsA OOecredeHus: 0e30MacHOCTH B cdepe
podecCHoHAbHON NIeATENbHOCTH, XapaKTepa MBIIUIEHUS M LIEHHOCTHBIX OpPUEHTAIMi, MpH KOTOPBIX
BOIPOCHI 0€30MaCHOCTH PacCMaTPUBAIOTCS B KAUeCTBE MPUOPUTETA.

OCHOBHBIMH 33JJa4aMU JUCLUILTUHBI SBIISIOTCS:

* mpuoOpeTeHrne MOHUMaHUs IPoOJIeM YCTOMYMBOTO Pa3BUTHSI U PUCKOB, CBA3AHHBIX C JESTEIbHOCTHIO
YeJI0BEeKa;

* OBJIAJICHUE MPHEMaMM pPalMOHAIM3AINU >KU3HEAEATEIbHOCTH, OPUEHTUPOBAHHBIMU HA CHUKCHHS
AQHTPOMOTEHHOIO BO3/ICHCTBUS Ha MPUPOJHYIO Cpelly U obecriedeHre 6e30nacHOCTH JIMYHOCTH U 0011IeCTBa;

* popmupoBanue:
- KyJAbTypbhl 0€30MacHOCTH, 3KOJIOTUYECKOTO CO3HAHUS U PHUCK-OPUEHTUPOBAHHOTO MBIIUICHUS, MpU
KOTOPOM BOIIPOCHI O€30MACHOCTH M COXPAHEHHs OKpYXKAaIoLIeH Cpeapl paccMaTpUBAIOTCS B KadecTBe
BKHEHIINX MPUOPUTETOB KU3HECATEIILHOCTH YEJIOBEKa,
- KYIbTYpbl NpoQecCUOHAIBHON O€30MacHOCTH, CHOCOOHOCTEH A UACHTH(PHUIMKAIMU OMACHOCTH U
OIICHUBAHMSI PUCKOB B cdepe cBOei nmpodeccnoHalbHOM AeATeIbHOCTH;
- TOTOBHOCTH NpPHUMEHEHHUs MPO(ecCHOHANbHBIX 3HAHUN IS MUHHUMH3AIUH HETATUBHBIX AKOJIOTHYECKUX
MOCIECTBUHM, oOecrieyeHns: O€30MacHOCTM U YIydIlIeHUs yCcIoBUM Tpyda B cdepe cBoeid
npodeccruoHabHON IeSATENbHOCTH;

- CIOCOOHOCTEH K OIIEHKE BKJIa/la CBOEH MpEeIMETHOM 00JacTH B pElICHHE HKOJOTUYECKUX MPOOIeM U

mpoOieM 6e30macHOCTH.

2. B pe3yabTaTe 0CBOEHHS THCIHUILIUHBI CTYAEHT J0JIKEH:

Obaadams cleAyOIUMU KOMIETCHIIUSIMUA U MHAUKaTopaMu ux goctmxenus: VK-8.1, VK-8.2, VK-

8.3, VK-8.4, VK-8.5, VK-8.6, VK-8.7, VK-8.8, YVK-8.9.

Buame:

- OCHOBHBIE T€XHOC(EpPHBIE ONTACHOCTH, MX CBOMCTBA U XapaKTEPUCTUKH;

- XapakTep BO3JICHCTBUS BPEIHBIX U OMACHBIX (DAKTOPOB HA YENOBEKA M MPUPOIHYIO CPEIy, METOIBI
3aIUTHI OT HUX MPUMEHHUTENBHO K cepe CBoeH MpodeccuoHAIBHON NeTeTbHOCTH

Ymems:
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- UACHTU(UIIIPOBATH OCHOBHBIE OITACHOCTHU CPE/Ibl OOMTaHUS YEIOBEKA;

- OIICHMBATh PUCK WX PEAIM3alMHd, BHIOMPATh METOMABI 3alIUThI OT ONACHOCTEH NMPUMEHUTEIBHO K
chepe cBoeil TPOPECCHOHANBHONW JEATEIBHOCTH U CIOCOOBI oOecredeHus KOM(OPTHBIX YCIOBUN
KU3ZHENEATEIIbHOCTH

Braoemw:

- 3aKOHOJIaTEeJIbHBIMM M IPaBOBBIMU aKTaMU B 00JacTU OE30MACHOCTH U OXpPaHbl OKPYKarolen
cpenpl, TpeOOBaHMSMHU K OE30MACHOCTH TEXHHUYECKUX pEeriaMeHToB B cdepe NpodecCHOHANBHOM
NeSITENIbHOCTH;

- cr0co0aMu ¥ TEXHOJIOTUSIMH 3alIUTHI B YPE3BBIYAHBIX CUTYAIHIX;

-MIOHATUHHO-TEPMHHOJIOTMYECKUM aIllapaToM B 00J1acTU 0€3011aCHOCTH;

- HaBBIKAMH palMOHAIM3AIMH MPO(ECCHOHATLHONW AEATENBHOCTH C IEeNbl0  OOecTieueHHs

0€30MaCHOCTH U 3allUThl OKPYKAIOILIEH CPeJIbl.

3. KpaTtkoe coaep:kaHue JUCHUILINHBI.

1. Beenenue B Oe3omacHocTh. OCHOBHBIE MOHATHUS M omlpeneneHus. be3omacHocTh M ycToH4MBOE
pa3BUTHE.

2. Yenosek u Texnochepa. CTpykTypa TeXHOCPEpPHI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOe COCTOsTHUE TeXHOC(hEphl 1 TeXHOCHEPHOU 0€301MacHOCTH.

3. Unentuduxamus u Bo3IeHCTBUE Ha YEIOBEKA BPEAHBIX U OMACHBIX ()aKTOPOB CPEIbl OOUTAHUS.

Knaccudukanuss HeratuBHbIX (PAKTOpPOB cpeAbl OOMTaHMS ueloBeKa. XHWMHUYECKHE HETaTUBHBIE
(dakTopel (BpemHbIE BemiecTBa). MeXaHWYeCKHEe | aKyCTUYeCKHe KOJIeOaHWs, BUOpalMs H IIyM.
ONEeKTpOMAarHuTHbIE M3Iy4eHUs W 1ojsd. MoHusupyromme u3JIydeHHe. JNeKTpudeckud Tok. OracHble
MexaHuuyeckue ¢akropsl. Ilporeccsl TopeHHss U TMOXKapOB3pPHIBO- OMAaCHbIE CBOWCTBAa BEIIECTB H
MaTtepuanoB. CTaTHYECKOe 3IEKTPUUYECTBO.

4. 3ammra 4eroBeKa M Cpeabl OOMTAaHMSA OT BPEAHBIX MU OMACHBIX (PAKTOPOB MPHUPOJHOTO,
AHTPOINOTEHHOTO U TEXHOT€HHOTO MPOUCXOKICHHUS.

OcHOBHbBIE MPUHLIUIBI 3AIIUTHI. 3allUTa OT XUMHUYECKUX M OMOJIOTMYECKUX HETaTUBHBIX (PaKTOPOB.
3ammTa OT PHEPreTHYECKUX BO3ICHUCTBHM M (u3mdeckux mosie. OOecrneueHne O€30TaCHOCTH CHCTEM,
paboTarolmux MoJ  JaBieHHEeM. be3omacHOCTh  IKCIUTyaTalli  TPyOONMpPOBOJOB B XUMHYECKOU
MPOMBIIITIEHHOCTH. be3omnacHas skcrulyaTalnusi KOMIPECCOPOB. AHANIM3 W OIICHMBAaHHE TEXHOTEHHBIX M
MIPUPOJIHBIX PUCKOB.

5. OOecnieueHne KOM(MOPTHBIX YCIOBUM JJsl KU3HU U JIEATENbHOCTH denoBeka. [lonstue
KOM(OPTHBIX WM ONTHUMAIbHBIX YCJIOBUNA. MukpokinMar nomenienuil. OcBelieHre U CBETOBasi cpela B
MTOMEILIEHUU.

6. [lcuxodusnonornueckue v IProHOMHUIECKHE OCHOBBI 0€30M1aCHOCTH.

[lcuxuueckre mpoLecchl, CBOMCTBA U COCTOSHUSA, BIMSIOIIME HAa 0e30MacHOCTb. BuIbl U yciaoBHUs
TPYIOBOM NESATENHHOCTH. DPrOHOMHYECKHE OCHOBBI 0€30TTaCHOCTH.

7. Upe3BblYaifHble CUTYallud U METO/IbI 3alIUTHI B YCIOBHIX UX PEATU3alIUU.

O6mue ceeaenus o UC. IToxkap u B3pbIB. ABapuu HA XUMHUYECKHU OMACHBIX 0ObEKTaX.

Pamnanuonnsie aBapuu. [IpubGopbl pagualiioHHOMN, XUMUYECKOW pa3BeIKU U JTO3UMETPUUYECKOTO
KOHTpOJIs. Upe3BbIvaiiHble CUTYallMd BOCHHOTO BpEMEHH. 3allliTa HACEJICHHs B UPE3BBIYANHBIX CUTYaIHUsIX.
YCcTOMYUBOCTh PYHKIIMOHUPOBAHUS OOBEKTOB SKOHOMHKH B UPE3BBIYAMHBIX CUTYAIUSX.

8. YrpagiieHue 6e30MacHOCTBIO )KU3HEEATEIbHOCTH.

3akoHO/ATeNbHBIE M HOpPMAaTHBHBIE  IPAaBOBBIE  OCHOBBI  yIpaBlIeHUs  0€30MaCHOCTBIO
KHU3HEIEATENPHOCTH. OJKOHOMHUYECKHE OCHOBBI yIpaBleHHs Oe30macHOCThio. CTpaxoBaHHE PHCKOB.
I'ocynapcTBeHHOE yrpaBieHue 0€301acHOCTHIO.

4. O0beM yueOHOM TUCHMILINHBI

Bun yae6HOM paboTh B 3ayerHbIX B akan. B actp.
eIMHUIaX qacax qacax
OO61ast TpPyA0EMKOCTh AUCIUTITHHBI 4 144 108
KonTakTHasi paboTa — ayANTOPHBbIE 3AHATHS: 1,33 48 36
Jlexnun 0,89 32 24
[IpakTHyeckue 3aHsATHs - - -
JlaGopaTopHble pabOThI 0,44 16 12
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CamocrosiTesibHasi paboTa 1,67 60 45
KoHnTakTHas camocTosTeNIbHas paboTa - - -
[ToaroroBka K 1a00paTOpHBIM paboTam 0,56 20 15

CaMOCTOATENbHOE U3YUEHHUE PA3JIENOB TUCIUIUINHBI 1,11 40 30
Bujabl KOHTpOJIA:
IK3aMeH 1,0 36 27
KonTakTHas paboTa — MPOMEKYTOYHAsI aTTECTAIHS 1,0 0,4 0,3
[ToaroTroBka K 3K3aMeHy 35,6 26,7
Bu1 HTOrOBOr0 KOHTPOJIS: IK3aMeH

AHHOTaN U padoyeil MPOrpaMMbl JUCHUNIJIMHBI
«/HkeHepHasi M KOMNILIOTEpPHAasi rpaduka»

1 ey AMcUMNIMHBI — HAYYUTh CTYIAEHTOB clloco0aM OTOOpa)KeHUs! MPOCTPAHCTBEHHBIX (POpM Ha
MJIOCKOCTH, BBITIOJTHEHUIO W UYTEHUIO YEPTeKEeW METOJaMu KOMIBIOTEpHOW rpaduKu | TpaBujIaM |
YCIOBHOCTSIM, TIPUMEHsieMbIM TipH 3ToM (ctangaptam ECK]I).

2. B pe3yabTare n3yuyeHus AMCUMIIIMHBI 00yYalOIMIiCS 10JI2KEeH:

Obaaoams CleqyOIUMUA KOMIIETEHIMSIMA U HHAUKATOPaMH UX JTOCTHKEHUS:

VK-2.1; YK-2.6; YK-2.8; VK-2.10

3namo:

— crmocoObI 0TOOpaKEHUs MPOCTPAHCTBEHHBIX (POPM Ha TIOCKOCTH;

— TIpaBWJIa M YCIIOBHOCTHU NPH BHITIOJIHEHUN YEPTEKEH;

— BHUJBI CAMMETPHUH T€OMETPUUECKHUX (HUTYD;

—  BUJIbI U3/I€THI U KOHCTPYKTOPCKUX JOKYMEHTOB;

— OCHOBHBIC BHUIBI Tpaduuecknx HWHOOPMAIMOHHBIX CHCTEM, 0a30ByH0 TpadUUYECKyI0 CHCTEMY,

HCIOJIb3YEMYIO B y4eOHOM MpoIiecce.

—  Ymempv: BBINOJHATH U YUTATh YEPTEKHU TEXHUUECKUX U3/ETHUI C yUeTOM JIEHCTBYIOIIUX CTaHIAPTOB;
— BBIMOJIHATH U YATATh CXEMbI TEXHOJOTMUECKUX MPOIECCOB;
— HCIIOJIb30BaTh CPEICTBA KOMIBIOTEPHO TpaduKU 151 U3TOTOBJICHUS YepTEkKEH.
Braoemy:
— cnoco0amu U mpueMamMu U300pakeHUs MPeIMETOB Ha MJIOCKOCTH;
— rpaduueckoit cucremon «Komrmacy.

3 Kpartkoe coaepxxanue JUCHMILIHHBI

Paznen 1. O0mue mpaBua BbINOJHeHHsI 4depTexeil. [IpaBuia BbIMoSHEHUS W OQOPMIICHUS
yeptexei B coorBeTcTBUM ¢ 'OCT. I'eoMmeTpruueckue mocTpoeHus.

Paznen 2. IlpoeumpoBanme reomerpuueckux ¢uryp. Meroa npoexkuuid. Ilpsimpie u Kpusble
muaun. [lnockocts. IloBepxnoctu. ['eomerpuyeckue Tena. CHUMMETpPUS TE€OMETPHUYECKHX —(QUTYD.
Omnpenenenre HATYpaTbHON BEIMUMHBI OTpe3Ka MPsAMON U 1iockoi ¢purypsl. [lepeceyeHre reoMmeTpuaecKux
00pazos.

Paznen 3. U3o0paxenuss mpeameroB mo I'OCT 2.305-2009. HM3penusi 1 KOHCTPYKTOpPCKHeE
AOKyMeHThI. M300pakeHus. AxcoHoMeTpuueckue ueprexu uznaenuid. CoslaHue TpEeXMEpHBIX Mojemneit
npeameToB. Co3/laHne acCOIMaTUBHBIX YEPTEKEW Ha OCHOBE TPEXMEPHOUN MOJIEIH.

Buner m3aenuit 1 KOHCTPYKTOPCKHUX AOKYMEHTOB. CxeMbl. Pe3b0bl: 00pazoBanue, kiaccupuKanus,
n300pakeHne 1 0003HaYEHNE Ha YepTeKe.

Pa3nen 4. U300paskenns aeraneil M UX COeAUHEHUM. DCKU3bl U TEXHUYECKHE PUCYHKH JAETaJCH.
Pe3nboBbIe u3aeMs U coeAuHEeHus. J[pyrue BUIbl pa3beMHBIX U HEPa3beMHBIX COCTMHEHUN JIeTaeH.

Pa3znen 5. YUepre:xku cOopounbix enumHuu. [IpaBuna BeimonHeHus u odopmiieHHs COOPOYHOTO
yeprexa. [leTanupoBanue yepTexxeil COOPOUHBIX STUHUII.

Paznen 6. Komnbiotepnas rpaduka. KomnbioTepHas rpaduka U peliaemble €10 3aJayi.
I'padmyeckne 00BEKTHI, MPUMUTHUBEI, aTPUOYTHI, CUHTE3 M300pakenus. [IpencraBnenue BuaeonHopMaIuu
1 ee MammuHHAs reHepainus. COBpeMEHHbIE CTaHIAPThl KOMIBIOTEPHOU Tpaduku, rpaduyecKue S3bIKU U
Metadainpl. Peanmusanus anmapaTHeIX Monyiedl rpadudeckoid cuctembl. OCHOBHBIE TpaduvecKue
ITOPUTMBI Ha TUIOCKOCTH | B TIpocTpaHcTBe. [IporpaMmMHsbie rpaduueckue CHCTEMBI U UX TPUMEHEHHE.
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4 O0beM yueOHOI M CUNILUIUHBI.

Beero Cemectp
Bun yuebHo# paboTh L 2
3E Axkan. 3E Axkan. 3E Akan.
9, q, q,
OO0mmas TpyI0eMKOCTh TUCITUTITHHBI 7 252 4 144 3 108
KonTakTHasi paboTa — ayAuTOPHBIE 2,22 80 133 48 0,89 30
3aHATHSA:
B TOM 4mcJje B (popMe NMPAKTHYECKOI 144 59 0,72 26 0.72 26
NMOJAITOTOBKH
Jlexun 0,44 16 0,44 16
[TpakTaeckue 3anastus (113) 1,78 64 0,89 32 0,89 32
B TOM 4YHCIIE B (POpME MPaKTUICCKOU 1.44 59 0,72 26 0,72 26
MTOITOTOBKH
CamocrosiTesibHas padoTa 4,78 172 2,67 96 2,11 76
KonTaktHas CaMOCTOSATENbHas pabota 0.8 0.4 0.4
(3a4eT ¢ OLIEHKOH)
Kypcogas pabora 35,8 35,8
KoHnTakTHas camocTosTeNbHAS paboTta 478 0.2 2,67 211 0.2
(mpueM KypcoBoil paboThl)
[TonroToBKa K KOHTPOJILHBIM paboTam 36 18 18
CaMOCTOSATeIFHOE U3YUCHHUE Pa3/ieioB 99.2 776 216
JMCIUTUTHHEI
3auer ¢
3aver ¢ OLIEHKOM,
Buja nToroBoro KOHTpoOJIs: .
OIIeHKO¥i KypcoBasi
padora
Beero Cemectp
By yaeOHoM paboTh 1 2
3E Acrtp. 3E Acrtp. 3E Acrtp.
q. . q.
OO611ast TPYA0EMKOCTh IUCHUTIIHHBI 7 189 4 108 3 81
KonTakTHasi paboTa — ayiuTopHbIE 222 60 1,33 36 0,89 24
3aHSITHS:
B TOM 4YucJjie B popMe MpaKkTHIeCcKOit 1.44 39 0,72 195 | 072 | 195
MOArOTOBKH
Jlexkiun 0,44 12 0,44 12
ITpaktrueckue 3ansatus (113) 1,78 48 0,89 24 0,89 24
B TOM 4HCJIe B (hOpMeE MPAKTHUECKOM 144 39 0,72 195 | 072 | 195
MOATOTOBKH
CamocrosiTeJibHas padoTa 4,78 129 2,67 12 2,11 57
KonTaktHas caMoCTOATeNbHAS paboTta 0.6 0.3 0.3
(3a4eT ¢ OIIEHKON)
KypcoBast pabota 26,85 26,85
KonTaktHas caMoCTOATENbHAs pabota 478 | 015 | 267 211 | 015
(mpuem KypcoBoi paboThI)
[ToroToBKa K KOHTPOJBHBIM paboTam 27 13,5 13,5
CaMocTOoATEeNTbHOE U3YUEHHUE Pa3/IeioB 744 58.2 16.2
JVCIUTUTAHBI
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3auyer ¢
3auyer ¢ OLIEHKOIA,
Bujx uTOroBoro KOHTpoOJIA: .
OlIEHKOM KypcoBasi
padora

AHHOTaNUA padoyeil MPOrpaMMbl JUCHUNJIMHBI
«IIpukaaaHas MexaHUKa»

1 Heap AMCHUNIMHBI — HAYYUTh CTYJACHTOB TBOPUYECKOMY IMOJXOJY K BBIMOJHEHUIO MHKEHEPHBIX
pacyeToB Ha MPOYHOCTH, JKECTKOCTh U YCTOMYMUBOCTH IJIEMEHTOB KOHCTPYKIIUH, JeTaliell U y3J0B MalllMH U
anmnaparos.

2. B pe3yabTaTe M3y4yeHUs1 JUCHUIIMHBI 00YYAIOIIUIICS JOJIKEH:

Obnadams ClenyONUMA KOMIIETCHIIUSAMU U UHAUKATOPAMH UX JOCTHKEHUS

VK-2.1; YK-2.2; YK-2.4; YK-2.7; YK-2.8; YK-2.9; YK-2.10

3namy:

— OCHOBHBIE YPAaBHEHHSI U METObI PEIICHHMS 3a[a4 COTPOTUBJICHUS] MAaTEPUAJIOB U JIETAICH MallllH;

— OCHOBHBIE METO/IbI PACUETOB Ha MPOYHOCTH, JKECTKOCTh U YCTOWYMBOCTD DJIEMEHTOB KOHCTPYKIIHI
MAIIIMH U ammnapaTosB;

— OCHOBBI TEOPHH pacyeTa JIeTajei u y3JI0B MAIlIUH U anapaToB XUMHYECKOU TEXHOJIOTHH.

Ymems:

— TIPOBOJIUTH PACUETHI AIEMEHTOB KOHCTPYKIIMI Ha OCHOBE METOJIOB CONPOTHBIICHUSI MAaTEPHAJIOB;

— pPacCUUTHIBATh U KOHCTPYUPOBATH JICTAM MAIIIMH 110 UCXOTHBIM JIaHHBIM;

— TIPOM3BOJUTH PACYEThl TIO OCHOBHBIM KpPUTEPHUSIM pPabOTOCTIOCOOHOCTH W KOHCTPYHPOBAHUS
neTajed MalluH.

Braoemy:

— HaBBIKAMM pacyeTa COMPOTUBJICHUS MAaTEPUAIOB AHATUTUYECKUMHU METOIaMU;

— HaBBIKaMH BbIOOpA MATEpUANIOB IO KPUTEPUSIM IIPOYHOCTH;

— pacyeTaMM TUIOBBIX JE€TAJIEN MalluH, MOJIL3YSACh clipaBouHOM guTepaTypoi u ['OCTamu.

3 Kpartkoe coaepxxanue JTUCHUILIHHBI

Paznen 1. Omnpeneienue peakuuii omop. Pacrsikenme-cikatme. AOCOTIOTHO TBEPAOE TEIO.
ONEeMEHThl CTaTUKU. YpaBHEHHS paBHOBecUsA. (OCHOBHbBIE JOMYIIEHUS W MPUHLMUIIBI CONPOTUBICHUS
MatepuanoB. Hanpsokenus, nepopmanuu u nepememienus. 3akoH ['yka. Iloctpoenue smiop BHYTPEHHHX
YCUJTUH, HAMPSOHKEHUH U TIepeMenieHuil. Y clIoBUe MPOYHOCTH MPHU PACTSKEHUH (CKATUH).

Pa3nen 2. Kpyuyenue. U3ru6. 3axkon ['yka mpu casure. BuyrpeHHue cuiioBbie (HaKTOphI NpHU
Kpy4eHUHU. YCIOBUE MPOYHOCTH MpH KpydyeHuu. [loHsTHe uyucToro u momepedyHoro u3ru6os. [IpaBuna
MIOCTPOCHHUSI S0P MOMEPEUHBIX CHII U U3THOAIOITUX MOMEHTOB. Y CIIOBUE MPOYHOCTH MPH U3THOE.

Paznen 3. CioxnHoe HampsizkeHHOe cOCTOsiHME. OCHOBBI TEOPUM HAINPSHKEHHOTO COCTOSHUS U
TUNOTE3bl MPOYHOCTH. TOHKOCTeHHBIE cocynpl. OmpeneneHue HANPSHKEHUH MO Oe3MOMEHTHOW TEOpPHH.
Pacuer cxaThIX CTEp)KHEN Ha yCTOMYHUBOCTb.

Pasznen 4. Jleranu mammd. CoequHeHus Aetaneil MamuH. Baibl 1 oCH, UX ONOPBI U COCAUHEHUSI.
MexaHuueckue nepeaayu.

Paszpen S. Pacyer XMMH4YeCKOro anmnapara ¢ MeXaHH4eCKHM IepeMellnBAIIHUM YCTPOHCTBOM.
Bb160p KOHCTPYKIIMOHHBIX MaTepuanoB. PacdueT OCHOBHBIX T'€OMETPUYECKHX Pa3MEpoB ammaparta. BwiGop
¢dnanues, npuBona. Pacyer dmanneBoro coeaunenus. Beibop memanku. Pacder memanku Ha MPOYHOCTb.
Pacyer mmonku B crynuile Memanky. Pacuet Basa Memankyu Ha BUOPOYCTOMYMBOCTh. Pacder Bana Memanku
Ha TPOYHOCTh. BBIOOp M pacder KOMIUIEKTYIOUIUX 3yieMeHTOB. OdopmieHne MOSCHUTEIbHON 3aluCKU.
UYeprex o011ero BUJa ammapaTa ¢ BUJaMU, pa3pe3aMu, CEYCHUSIMU U BHIHOCHBIMU DIIEMEHTaMHU, NAIONIIMHU
MOJIHOE TIpe/ICTaBJIeHre 00 ero ycTpoicTBe W mpuHIUIE paboThl. UepTexku COOPOUYHBIX €AMHHUII U JIeTaJICH.
Odopmnenue crenuduKaium.

4 O0bem yueOHOM TMCUMILINHBI.

Cemectp
3 | 4

Bun yae6HOM paboThI Bcero
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3E Axkan. 3E Akan. 3E Axkan.
q, q, q,
OOmas Tpya0eMKOCTb JUCIUILINHBI 6 216 4 144 2 72
KonTakTHasi paboTa — ayAuTOpPHBIE
3ARSITHS 2,22 80 1,33 48 0,44 16
B TOM 4mncJjie B opMe MPAKTHYECKOi 1.44 59 0,72 26 0,22 8
NMOJAITOTOBKH
Jlexmun 0,89 32 0,89 32
[TpakTnaeckue 3anastus (113) 1,33 48 0,89 32 0,44 16
B TOM 4YHCIIE B (popMe MPaKTHICCKON 144 59 0,72 26 0,22 8
MTOITOTOBKH
CamocrosiTejibHasi paboTa 3,78 136 2,22 80 1,56 56
KoHTakTHas camocTosiTeNbHasT paboTa 04 04
(3a4eT C OLIEHKOIN) ’ ’
KypcoBoii mpoekt 55,6 55,6
KoHTakTHas camocTosiTeNbHasT paboTa 04 04
(TpueM KypcoBOTO TIPOEKTA) 3,78 ’ 2,22 1,56 ’
PacuetrHo-Tpaduyeckre paboThl 18 18
[ToaroToBka K KOHTPOJBHBIM paboTam 18 18
CamocrosiTeTbHOE H3YUeHHE Pa3/IeiioB 436 436
JUCIATLTAHBI
3aver ¢ KYPCOBOM
Bua uToroBoro KOHTpoOJIA: — —
Beero Cemectp
Bun yue6noit paboTbl 3
3E Acrtp. 3E Actp. 3E AcTp.
q. q. q.
O6mas Tpya0eMKOCTb JUCIMILINHEI 6 162 4 108 2 54
KonTakTHasi paboTa — ayiuToOpHbIE
3AHSITHS: 2,22 60 1,33 36 0,44 12
B TOM 4YucJie B popMe MpPaKTHIECKOii 1.44 39 0,72 195 | 022 5
MOArOTOBKH
Jlexkiun 0,89 24 089 24
[Ipaktuueckue 3ausatus (113) 1,33 48 0,89 24 0,44 12
B TOM 4HCJiIe B (hOpME MPAKTHYECKOU 1,44 39 0,72 195 | 0,22 5
IO ITOTOBKH
CamocTosiTesibHasi padoTa 3,78 102 2,22 60 1,56 42
KonTakTHas camocTosiTelbHas paboTa 03 03
(3a4eT ¢ OlIEHKOM) ' '
KypcoBoii npoekr 41,7 41,7
KonTakTHas camocrositenbHas paboTa 03 0.3
(IprieM KypCOBOTO MPOCKTA) 3,78 ' 2,22 1,56 ’
p yp p
PacuetrHo-rpaduyeckre paboTh 13,5 13,5
[TonroToBKa K KOHTPOJBHBIM paboTam 13,5 13,5
CaMocCTOATENTFHOE U3YUEHHUE Pa3/IeioB 32.7 297
JIMCIUTUTHHBI
3aver ¢ KYPCOBO#
Bujx uTOroBoro KOHTpoJIf: omenKoii HPOEKT
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AHHOTAI U padoyeil MPoOrpaMMebl AU CHHUILJIMHBI
«IIpouecchl U aNNAPaThl XUMHYECKOH TEXHOJIOTHI)

1. Heap DTMCHUILUIMHBI - BMECTE C NUCIUILIMHAMHU OOIIEH XUMHUYECKOM TEXHOJIOTHH, XUMHUYCCKHUMU
MPOIIECCaMU U PEaKTOPAMH U JPYTUMU, CBS3aTh OOIIEHAYIHYIO H OOIIEHHKEHEPHYIO TIOITOTOBKY XUMHUKOB-
TEXHOJIOTOB, YTO HEOOXOIUMO TpU TOArOTOBKE OakaJaBpOB IO JTAHHOMY HAIpPAaBICHUIO IS HAaYy4HO-
HCCIIEIOBATENIbCKON U MPAKTUYECKOI pabOThl HA NPEANPUATHUSAX.

2. B pe3yabTare nu3ydeHus AMCHUIJIHMHBI 00yYAIOMMIACS I0JIKEH:

OO6uanate CaeAyOMUMHI YHUBEPCATLHBIMUA KOMIIETEHIUSIMU ¥ HHAMKATOPAMHU UX JIOCTHXKEHUS:
YK-1-VK-1.1, VK-1.2, VK-1.3, YK-4.

YK-2 - VK-2.3.
YK-3 - YK-3.3.
YK-8 - YK-8.4.

O6namate cleAylmUMH  O0mEenpo(PecCHOHATILHBIMUA ~ KOMITETCHIIMSIMH M UHIWKATOpaMU WX
JIOCTHIKCHHS:

OIIK-2 - OIIK-2.6, OIIK-2.7, OIIK-2.8.

O6nanate ciaeayomuMe mpodecCuOHaTFHBIMU KOMIETEHIIUAMUA U UHIMKATOPAMHU UX TIOCTHXKCHUS:
NK-1 - ITK-1.1, ITK-1.2, T1K-1.3.

3namo:

— OCHOBBI TEOPHH IEPEHOCA UMIYIIhCA, TEIUIa U MACCHI;IPUHITUAIIBI (PU3HMUECKOTO MOJCIUPOBAHUS
MIPOIIECCOB; OCHOBHBIC YPABHEHUS JIBIKCHHS JKUKOCTEH; OCHOBBI TEOPHUH TEIJIONIEpEaun; OCHOBBI TEOPUH
Maccorepeadyd B CHUCTEMax CO CBOOOJHOW M HEMOJBIKHOW TpaHUIleH paszzena (a3; THIOBBIE MPOIIECCHI
XUMUYECKON TEXHOJIOTUH, COOTBETCTBYIOIINE anmapaThl 1 METOJIbl UX pacyeTa;

— METOJBbl TIOCTPOEHHUS SMIUPUYECKUX U TEOPETUUECKUX MOJCICH XHWMHKO-TEXHOJIOTHUECKHUX
MPOIIECCOB.

Ymems:

— OMNpEeNeNsITh XapakTep IBMXKCHHS >KUIKOCTEH W Ta30B; OCHOBHBIC XapaKTEPUCTHUKH TMPOIECCOB
TEIUIO- M MAacCoIlepeau; pPacCUMTHIBATh TMapaMeTphbl M BHIOMpATH ammaparypy s KOHKPETHOTO
TEXHOJIOTHYECKOTO TPOIIecca;

— PpacCUMTBHIBATh OCHOBHBIE XapPaKTEPUCTUKH XHUMHKO-TEXHOJIOTHYECKOTO IIpoIlecca, BBIOMpATh
palMoOHAIBHYIO CXEMY.

Bnaoemo:

— METOJIaMH TEXHOJOTHYECKHX PACueTOB OTICIBHBIX Yy3JIOB W JIeTajied XUMHUYECKOTO
000opynoBaHus;

— HaBBIKaMH MMPOCKTUPOBAHUS TUIIOBBIX allllapaTOB XUMUUYECKOW MPOMBIIIJICHHOCTH;

— METOJaMH OTpeeNICHUs] PAllMOHATBHBIX TEXHOJIOTUYECKUX PEKUMOB PabOThI 000pyI0BaHHUS.

3. Kpartkoe cogep:xanue JUCHHUILIHHbBI.

Paznen 1. 'uapoaunamMuvecKkue MPomecchbl M aNMmapaTbl XHMUYeCKOH TeXHOJIOTHH.
1.1. Brenenue B qucuumuinHy. OCHOBHBIC ITOHSTHS U OIPEICIICHMS.

[Ipeamer mucrtummael  «[Ipomeccsl M ammapaThl XHMHYECKOW TexXHOJOTHH». Kiaccudukamms
nporieccoB. HenpeprIBHBIC M MEPUOANYECKHIE, CTAIIMOHAPHBIC M HECTAIIMOHAPHBIC IMPOIIECCHI.

OcHOBHBIE 3aKOHOMEPHOCTH TMPOILIECCOB M OOIIHME NPUHIUIBI pacyeTa amnmnapaToB XUMHUYECKOU
TEXHOJIOTHH.

Kunkoctn u razwl. Kmaccudukaums xunkocreit. WpeanpHas xuakocts. KameneHble W ympyrue
xuakoctd. Cuibl, IEHCTBYIONIME B )KHJIKOCTH: MAacCOBBIE U MOBEPXHOCTHBIE. HampskeHus: B )KUIKOCTIX U
ra3ax (TaHTreHIHaJIbHbIE M HOpMalibHbIe). CBONCTBA KHUIKOCTE.

Monens HenpepbIBHOI cpenbl. [loHaTHEe GU3NYECKOTO IIEeMEHTapHOro 00beMa.

1.2. OCHOBEI TEOPUM TIEPEHOCA.

OCHOBBI TEOpUU SBIICHUN MEpEHOCA: aHATTU3 MEXaHHU3MOB, MOJICIIMPOBAHUSI M pa3pabOTKH 000OIIEHHBIX
METO/IOB pacueTa THAPOMEXaHUYECKHX, TEIJIOBBIX M MAaCCOOOMEHHBIX TIPOIIECCOB M  ariapaToB.
DEeHOMEHOJIOTUYECKUE 3aKOHBI TIEPEHOCa UMITYNIbCa, MAacChl U SHEPTrUu. MOJEKYISIPHBIA U KOHBEKTHBHBIN
nepenoc. O0mue 3aKOHOMEPHOCTH THAPOJANHAMUKH, TEIUIONEpeIadl U Macconepenayd. B3anMocBsa3b ATHX
MIPOLIECCOB B MPOMBIIIUICHHOW ammaparype. Ponb sBieHuit mepeHoca mpu XUMHYECKUX MPEBPAIICHUSIX.
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MarepuanbpHbple M SHEpreTHdYeckue (TelyioBble) OajaHChl, ONpPEIEICHHE MAaCCOBBIX IIOTOKOB U
SHEPTeTUYECKUX 3aTpaT. Y CIOBHUS PABHOBECHS M OINPE/ICICHNE HANPABJICHHUS MPOLEcCOB nepenoca. OOmui
BUJ] YPAaBHEHUI CKOPOCTH MPOLIECCOB; IBWKYIINE CHIIBI U KMHETHYECKue Kod(duumenTsl. Jlumutupyromue
CTaauH.

1.3. 'mapocrartuka.

Huddepenunanbupie ypaBHeHUsT paBHOBecus Jiniepa. Tlokosimascs KUAKOCTh MO JEHCTBHEM CHIIBI
TskecTH. OCHOBHOE YpaBHEHME TI'MAPOCTAaTUKU. IIpakThyeckue MpUIIOKEHUS OCHOBHOTIO YPaBHEHHS
TUIPOCTATUKH.

1.4. l'uppomHamuka.

bajjanc cun npu  OBWKEHUM BS3KOM HEC)KMMAEMOM JKHIKOCTH. YPAaBHEHUE HEPA3PBIBHOCTH
(crmomrHOCTH) MOTOKA. YpaBHeHne HaBbe-CTokca 1 ero pu3nuecKuii CMbICIL.

[Tono6HOe mpeobpazoBanue ypaBHeHust Haswpe-CTokca. be3pazmepHble mnepeMeHHBIE - KpUTEpUU
ruipoinHamMudeckoro nojgodus (Ditnepa, PeitHonbaca, @pyna, TOMOXPOHHOCTH), UX (PU3HMUECKUN CMBICI;
napaMmeTpuieckue kpurepuu. KputepruaabHoe ypaBHEHUE ABMKEHUS BA3KOM KUAKOCTH.

VYpaBHeHUE NBIKEHHUS Dilyiepa. DHEPreTHUECKUN OallaHC CTAIllMOHAPHOTO JBWKEHUS WJI€aTbHOM
KUJKOCTU. YpaBHEHUE bepHyuM Ul UACATBHON U PEAIbHOM JKMIKOCTH. Ero mpakTudeckue mpuiioKeHus
(ucreuenune sxuakoctei, TpyOka Iluro-Ilpannrnst). IlpuHUMIIBI H3MEpEeHHS CKOPOCTEH M pacxojoB
KUAKOCTU JPOCCENbHBIMH NMPUOOpaMH M MHEBMOMETpUYECKUMHU TpyOkamu. OnpenesneHne pacxoioB IpH
MCTEUYEHUH KHUJIKOCTEH uepe3 OTBEPCTHS UM HACAIKU.

l'unponunamMuyeckue pexXxuMbl IBHXKEHUS )KUIKOCTEH: IaMUHAPHBIN U TypOYJIeHTHBIH.

Uucno PeitHonbaca M ero KpuTHYECKHE 3HAYeHHUS. MeXaHH3Mbl JIAMUHAPHOTO U TYpOyJIE€HTHOTO
tedenuil. [lonsartue typOynentHocTu. IlpeacraBieHuss o TUAPOAMHAMUYECKOM IOTPAHUYHOM CIIOE€ IPH
TEYEHHH 110 TpyOaM U KaHaJlaM U IpH 0O0TEKaHUU Tell.

Pacuer nuamerpa TpyOONpOBOJOB U anmaparoB; BBIOOP CKOPOCTEH MOTOKOB ¥ ONTHMAJIbHOIO AXaMeTpa
TpyOOTIPOBOJIOB.

Pacnpenenenue ckopocTeil o paanycy TpyObl HOCTOSIHHOTO CEYEHMsI PU JJAMUHAPHOM CTallMOHApPHOM
TEYCHHH.

Teuenue B TpyOax u kaHajax. Onpeaensomui MonepevyHbId pa3Mep MOTOKa B KaHAJIaX MPOU3BOJILHON
(OpMBI: THAPABIMYECKUI pasinyc, SKBUBAJIICHTHBIN THaMeTp.

I'mppaBnuueckoe CONPOTHBIEHHE IIPU TEUEHUHM >KUAKOCTEHM M raszoB. Pacder morepp Ha TpeHue
(ypaBHenue [lapcu-Beiic6axa) u Ha MecTHbIe conpoTuBiieHUs. COOTHOLIEHUS 1 HOMOTPaMMBbI JUld pacdera
KodpduuueHTa TpeHHus. 3aBUCUMOCTH MEXIY PAacXoJOM WU IepenajoM JaBieHus. Pacuer Hamopa amis
nepeMelleHus JKUAKOCTEH yepe3 cucreMy TpyOOIIpoBOJOB U aIlllapaTosB.

1.5. IlepemenieHue KUIKOCTEN.

[lepemerienue >XUAKOCTEH ¢ MOMOIIBIO MAIIMH, MOBBILAKIIMX JaBieHue. OObeMHbIe (IOPIIHEBBIE,
pPOTALMOHHBIE U JIp.) U JUHAMHUYecKkHe (LEHTPOOEkKHbIE, OceBble M Jip.) Hacochl. OCHOBHBIE IapaMeTphl
palboThI TUAPABINYECKUX MALIMH: IPOU3BOAUTEIBHOCTD, HAIIOP, MOIHOCTh, KIT/I.

Pacuer Hamopa u notpe0iseMoil MOLTHOCTH; OO0 ABUraTesns K Hacocy. OnpezaeneHue A0MyCTUMON
BBICOTHI BCAChIBaHUS. SIBIICHUE KaBUTALIMK U €r0 IPEAOTBPAICHHUE.

OcobeHHocTH pPabOTHI, COMOCTABJICHHE U OOJIACTM TNPUMEHEHUS OCHOBHBIX THIIOB HAacoOCOB -
LEHTPOOEXKHBIX, MNOPIIHEBBIX (MIyHXepHbIX) u 1ap. CBsa3p Hamopa, wmomuocty u  KIIJI ¢
MIPOU3BOUTENIHOCTBIO (XapaKTEpPUCTHKH HacocoB). PaboTa HacocoB Ha CeTh U MX BBIOOP; peryaupoBaHue
IIPOU3BOIUTEIBHOCTH.

Pa3nes 2. TenuioBble mponecchl M annaparbl XMMHYECKON TEXHOJIOTHH.
2.1. OCHOBHBIE IOHATHUS U ONPEIEICHUS B TeIJIoNepeiaye.

OCHOBHBIE TEIJIOBBIE MTPOLECCHl B XMMUYECKON TEXHOJIOTMH: HArPEBAaHUE U OXJIAXKJIEHUE, KOHACHCALUS
IIapOB U UCHIAPEHUE KUJIKOCTEM.

CranuoHapHbIl M HECTALlMOHAPHBINA MEPEHOC TEIUIOTHL. TemmnepaTypHoe MoJie, TpaiueHT TEMIIEPaTyphbl
U TEIJIOBOM MOTOK; TEIUIoNepenadya M TeIulooTaada. TeMnepaTyponpOBOJHOCT — TEIUIOMHEPLMOHHBIE
CBOJCTBaA CpebI.

2.2. IlepeHoc sHepruu B popMe TeIIOThI.
TennoBoii OamaHc Kak YacTHBIA ciydail sHepreruyeckoro Oananca. OmpezaeneHHEe TEIJIOBOM Harpy3Ku
anrnapara npu U3MEHEHUHU U 0e3 U3MEHEHHUs arperaTHoOro cocTosiHuA. Pacxo/ TeroHocuTeneil.
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HuddepennuanpHoe ypaBHEHHE TIEPEHOCA YHEPTUH B opMe TeruioThl, ypaBHeHue ®ypre-Kupxroda u
TEIUIONPOBOIHOCTH.

CranuroHapHbIN EPeHOC TEIUIOTHI Yepe3 MIIOCKUE U MIIMHIpUYecKue cTeHKU. CoueTaHne MEXaHU3MOB
repeHoca TeIIOThI (TEIIONPOBOAHOCTH, KOHBEKIIMHU, U3ITyUCHNUS).

KonBekTuBHBIN NepeHoC TemnoThl. be3pazmepHbie nepemennsle — uncia Hyccensra, Iexne, [Ipanaris,
I'pacroda, @ypee. Pacuer ko3 puMeHTOB TEIIOOTAAYN IPU BEIHYKICHHOH M €CTECTBEHHOW KOHBEKIIUU.

TemmooOMeH mpu M3MeHEHUHW arperaTHoro cocrosiHus. Konnencarmus mapoB. @opmyna Hyccenbra.
TennooOMeH mpy KUIIEHUH.

PapnanTHbIl Temonepenoc. BzanmHoe uziydenue ten. PainaHTHO-KOHBEKTUBHBIN MEPEHOC TEIUIOTHI.
Pacuer nmoteppb TEIIOTHI anmapataMu B OKPYXAIOIIYIO CPely U TErIoBo# u30isiuu. OCHOBHOE ypaBHEHHUE
TEIUIONEPEIAYH.

2.3. Tennornepeiadya B MOBEPXHOCTHBIX TEINIOOOMEHHUKAX.

Tennonepenaya B MOBEPXHOCTHBIX TETUIOOOMEHHHUKAX. AJTUTUBHOCTh TEPMHUYECKHX COMPOTUBIICHUH.
Cpennsissi  nBWXKymas cuia Teruionepenayn. OnpenereHue cpenHed IBWKYIIEH CHIbl B alaparax
pa3IMYHBIX KOHCTPYKUMH. B3anMHOE HampaBieHWE [BW)XKEHUS TEIJIOHOCHTENe. Pacduer moBepXHOCTH
TEMI000MEHHUKOB.

Crioco0Opl MoJBOZIA M OTBOJAA TEIJIOTHI B XMMHMUYECKOW TEXHOJOTHHU. TpeOoBaHUs, TIPEIBABISEMbIE K
TertoHocuTeNsiM. OGOTpeB BOASHBIM MapOM, BRICOKOTEMITEPATYPHBIMA OPTraHUYECKUMH TETIJIOHOCUTEISIMU,
TomoyHbiMA  TazamMu. CmocoObl  anekTpooOorpeBa. OTBOA — TEIUIOTHI  BOJOW, BO3AYXOM H
HHU3KOTEMITEPATYPHBIMU TEINIOHOCUTEIISIMH.

TennooOmenHbIe ammapathl; uX kiaccudukaius. OCHOBHBIE THIBI MOBEPXHOCTHBIX TEIJIOOOMEHHHUKOB
(TpyOuaTele, TMIacTUHYATBIC, ammaparbl ¢ TEPEMENIUBAIONIUMU YCTpoWcTBaMu U T.1.) CMeCUTENbHBIC
TEIUTIOOOMEHHHKH: TPAJMPHHU, KOHIACHCATOPHI CMEIICHHS. BhIOOpD ONTHMATBbHBIX KOHCTPYKIIMA U YCIOBHM
JKCIUTyaTallMM TEIJIO0OMEHHBIX armnaparoB. OCHOBHbIE TEHICHIIMHM COBEPIICHCTBOBAHMS TEMIO00OMEHHBIX
anmaparos.

Paznea 3. Ilpoumecchl M anmaparbl pa3jejeHHs] TOMOTE€HHbIX CHCTeEM (OCHOBHbIE MacCOOOMEHHbIE
NMpPouecchl).
3.1. OcHOBHBIC MOHATHS U OIPEICNICHUS B Maccolepeiaye.

Knaccudukanuss mnpoueccoB maccooOmeHa. OcCHOBHblE MOHATUS W ompeneneHus. I[Ipomecchl co
cB0O0OTHOM M (PUKCUPOBAHHOM rpaHuliel pasznena ¢a3 u ¢ pa3aensonieii (as3pl meperopoaKoi (MemMOopaHoi).
Hocwutenu u pacnpenensemslie Bemecta. CriocoObl BeIpakeHUs cocTana ¢a3s.

OU3NKO-XUMHUYECKHE OCHOBBI MAacCOOOMEHHBIX IpolieccoB. PaBHOBECHbIE YCIOBUS U OIpPENEICHUE
HampaBlieHUs MepeHoca BemiectBa u3 ¢aszel B ¢aszy. Koabdunuentst pacnpenenenus. I[lonstue o
Maccorepeaaye 1 MaccooTaaue.

KoHuenTpannonHoe nose, rpaiieHT KOHIIEHTpAIMK, OOLIUI U yIeIbHBIA MOTOK Macchl. MoekynspHas
g dy3us B KUIKOCTAX, razax (mapax) 1 TBEpHAbIX TElax.

3.2. MexaHU3MBbI [IEPEHOCa MaCChIL.

YpaBHEeHHE HEPA3PBIBHOCTH ISl IBYXKOMIIOHEHTHOW CUCTEMBI.

HuddepennnanbHoe ypaBHEHHE KOHBEKTUBHOTO MEPEHOCA MACChl B OMHAPHBIX Cpefax.

Juddy3noHHBIN TOTPaHUYHBIN CIIOH; MPOQIIN KOHIIEHTPAIIUK U CKOPOCTEH B TIOTOKAX.

Koadputmentsr Mmaccootnaun. OCHOBHbIE MOJIENIbHBIE MIPEACTABICHUS O MEXaHU3ME MacCOOTIauH.

MoenupoBaHie KOHBEKTUBHOTO MaccooOMeHa. Uucna Hyccenbra, [lekne, [Ipanntis, @ypee u ap., ux
(bu3MUYeCKUil CMBICH, aHAJIOTUU C TEIUIOBBIM MOJ00MEM MPUMEHHUTENBHO K ra3aM M KHAKOCTAM. Pacyer
KO3 (UIIMEHTOB MaccooTAayd B amnmaparax pa3ludyHbIX THIIOB 10 YPaBHEHUSM C Oe3pa3MepHBIMHU
MePEeMEHHBIMHU.

Macconepenaua. OcHOBHOEe ypaBHeHHe Macconepenaud. COOTHOIIEHHE MexAy Ko3dduiueHramu
Maccomepeayd ¥ MacCcOoOTIauyH, aJJAUTUBHOCTh IU(D(Y3MOHHBIX compoTuBieHU. WHTeHCubuKanus
Maccorepeayu MyTeM BO3ACHCTBHSI Ha TUMUTHPYIONIYIO CTAIUIO.

Brnusinue ycnmoBuii (TemmepaTypbl, JaBJICHHS, KOHIIGHTpAIlMii) Ha HaIpaBlIEHWE MaccolepeHoca Ha
npuMepax abcopOIuK; MPUHLIKIBI BEIOOpa a0COpOSHTOB.

3.3. ®a3oBo€ paBHOBECHE.

MartepuanpHplii  0amaHC HENMPEPBIBHOTO YCTAHOBHBILETOCS TIpoIlecca MPH Pa3IMYHBIX CIOCO0ax

BBIPKEHUS COCTABOB (ha3 U UX PACXOJIOB; ypaBHEHUS PAOOUNX JTUHUIA.
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[IpenenpHbIe KOHIICHTPALUHU PACHpEAeIsieMOro KOMIIOHEHTA B OTIAIONICH W M3BIeKarouei (azax mis
IIPOTUBOTOYHBIX IPOLECCOB. MaKCHUMaJbHO BO3MOJKHAsi CTENEHb M3BJICYEHUS, MHUHUMAIbHBIA U
ONTUMAJILHBINA PACX0/bl U3BIEKAIOIIEH (a3bl.

3.4. Metoabl pacuéra pa3MepoB MacCOOOMEHHBIX KOJIOHHBIX allaparos.

Pacuer mnomepeuHoro ceueHus (IuameTpa) KOJIOHHBI; IPENEIbHO JOMYCTHMass M 3KOHOMHYECKU
ONITUMAJIbHASL CKOPOCTH CIUIOIITHOMU (ha3bl.

PannonanbHbIii BbIOOpD B3aMMHOIO HampaBiICHUs] JBUKEHUS (a3 W OpraHu3alud I[OTOKOB B
MaccoOOMEHHBIX ammaparax. Pacuer MacCOOOMEHHBIX IPOLIECCOB M amlMapaTroB JUIS CHCTEM C OJHHM
pacrpenensieMbiM KOMIIOHEHTOM. OCHOBBI pacdyeTa BBICOTBI MACCOOOMEHHBIX alIapaToB ¢ HEMPEPHIBHBIM H
CTYNEHYaThIM KOHTAaKTOM (a3. /[Ba OCHOBHBIX METOJa pacyeTa: Ha OCHOBE KOA(p(UIIMEHTOB Macconepeaaun
U Ha OCHOBE IOHATHUS TEOPETHUUECKON CTyneHu paszaeneHus. [loHsTHe uucna eIuHuL nepeHoca U BhICOTHI
enuHuLbl niepeHoca. dakrtop macconepenaun. CpenHss IBUXKYIIAas cuia Maccomnepenaud. BrusHue
MIPOJIOJILHOTO TE€pEMENIMBAaHUS Ha CPEJHIO JBIKYIIYI0 cuily Macconepenauu. I[lpouenypa pacuera,
OCHOBaHHasi Ha 00beMHBbIX Ko3(dduuueHtax maccomnepenauu. ['paguueckuil U aHATUTHUECKUH METOIbI
pacuera.

Pacuer BBICOTBI MacCOOOMEHHBIX ammapaToB €O CTyMEHYaThiM KOHTAakTOM (a3. DddexTuBHOCTH
cryneHd no Mbpdpdpu. CBsa3p uMcna enuHul] nepeHoca u JjokaiabHoro KIIJ[ crymenn mo Mbppdpu.
UucneHHBId pacueT «OT CTYHNEHH K CTYNEHW» M ero rpaduueckas HHTEpIpeTalus C HCIOJIb30BaHUEM
«KUHETUYECKON JTUHUWY». YdueT cTpykTyphbl moTokoB U KIIJ[ tapenku. OcoOeHHOCTH pacueTa TapeibyaThixX
KOJIOHH Ha OCHOBE IMOHSTHS TEOPETUUYECKON Tapenku. Ynciao NeHCTBUTENbHBIX U TEOPETUUYECKUX TapesioK.
O PeKTUBHOCTH TAPETKHU.

PannonanbHplii  BBIOOp B3aMMHOIO HampaBieHUs [ABMKEHHMs (a3 U OpraHu3aludd IOTOKOB B
MaccoOOMEHHBIX armnaparax.

3.5. AGcopbuus.

OOmue NpUHLOMOBL YCTPOWCTBA W Kiaccu(uKalMs amnmaparoB s MacCOOOMEHHBIX IPOLIECCOB B
cuctemMax "raz(map)-kuaKocts". OCOOEHHOCTH KOHCTPYKIIHI abcopOepoB.

OcHoBHble THNBI W 00JacTU MNPUMEHEHHs] abcopOepoB: HACANOYHBIE M TapelbyaTble KOJIOHHBI,
anmnapaTthl CO CIUIOIIHBIM M CEKIIMOHUPOBAHHBIM 0apOOTa)KHBIM CIIOEM, almaparbl ¢ JUCHEPTUPOBAHHEM
KUIKOCTH.

Cxembl aOCOPOIIMOHHO-/IECOPOIIMOHHBIX YCTAHOBOK C BBIJICJICHHEM H3BICYEHHOTO KOMIIOHEHTA U
perenepanueii abcopOeHTa (IecopOuuel MpH TMOBBILIEHHOW TeMIepaType, IOHI)KEHUEM aBJICHUS,
OTIyBKOM MHEPTHBIM HOCHUTEJIEM).

3.6. Juctminsanus. Pextudukanus.

Pa3znenenue nuctuiisuei KUIKUX TOMOTEHHBIX CMECEH M COKMKEHHBIX Ta30B; 00J1aCTH MPUMEHEHUS U
0COOCHHOCTH MPOBEACHHUS MTPOLECCOB MPH PA3TUYHOM JABIICHUU.

[TapoxkuaKocTHOE paBHOBECHE Ui CHCTEM C MOJHOW M OTPAaHMYEHHOU B3aMMHOI PacTBOPUMOCTHIO U
€ro BJIHUSHHE Ha BO3MOXKHOCTH pAa3JIeIeHHs] KOMIIOHEHTOB IUCTH/ULIIIMOHHBIMM MeTojaMu. Pacuer
paBHOBECHS 7S HICATbHBIX OMHAPHBIX CMECEH.

[Ipocras u dpakiroHHAas MEeperoHka; neperoHka ¢ nediermanueid. MaTtepuanbHblii OanaHc, pacuer
BBIXOJ]a TPOAYKTa M €ro CpeIHero cocTaBa MpHU IeperoHke OWHApHBIX cMecel. CXeMbl YCTaHOBOK.
TenoBbie GalaHChI U pacyeT pacXo0B TEIJIOHOCUTENEH IS 3TUX MPOLIECCOB.

Pextudukarus. POU3MKO-XMMHUYECKHE OCHOBBI M OCOOCHHOCTH YCIOBUH IPOBEICHUS IPOLECCOB.
CxeMbl YCTaHOBOK JUISI HEPEPHIBHON M MEPHOANYECKON peKTU(UKauy OMHApHBIX cMeceid. OcoOeHHOCTH
YCTpOMCTBa amnmapaTtoB (HAacaJOYHBIX M TapenbyaThblX KOJIOHH) M BBIOOpAa PEKUMOB HUX pPalbOTHI IpH
pektudukanuu (Mo cpaBHeHUIO ¢ abcopOuueir). OCOOEHHOCTH YCTPOWCTBA W BapHaHThl PaOOTHI
ucrnapuTeneit u aediaermMaTopos.

MojenupoBaHie M pacyeT MPOLECCOB U ammapaToB MpPHU HENPEpHIBHONW peKTUHUKAIMKM OMHAPHBIX
cucreM. OCHOBBI YHCIICHHOTO U I'pad0aHaIMTHIECKOTO METOJI0B. MaTepuaibHblii Oananc. Pabodne muHUM.
OmnpeneneHne MUHUMAJIBHOTO U pabouero ¢erMoBoro umcia. TemnoBod OajgaHC M pacyeT pacxo0B
TerIoHOcuTeNel. [IpUHIUITBI TEXHUKO-PKOHOMMYECKON ONTUMH3AIMU MIpHU pacueTe pabodero (hierMoBoro
4uCclla, Pa3MEPOB almaparypel M 3HEpPreTndeckux 3arpaT. OCHOBBI pacueTa TapenbuaThlX M HACaJOYHBIX
PEKTH(PUKALMOHHBIX KOJIOHH.

Paznen 4. Ilpomeccsl W anmaparbl  pasjeeHHsi TeTEPOreHHBIX CHCTeM (OCHOBHBIE
THAPOMEeXaHNnYecKHe MPoIecchl).
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4.1. Pazgenenue rereporeHHbIx cucteM. OCHOBHBIE OHSATHUSL U METOJIBI.

Knaccudukarust >KUIKAX U Ta30BBIX T€TEPOTCHHBIX CHCTEM: CYCIEH3WU, SMYJIbCUU, IEHBI, TBUIH,
TymaHbl. MatepuaibHbIi 0agaHC IPOLIECCOB Pa3/IeICHUS T€TEPOTC€HHBIX CUCTEM.

Onenka >(QQPEKTUBHOCTH W BBHIOOP ONTUMAIBHBIX MPOIECCOB H alaparoB s pa3JeicHHUS
TETEPOre€HHBIX CMECEH.

4.2. OCHOBBI TEOPUHU OCAKJICHUS.

Paznenenne XKuAKMX W Ta30BBIX CHCTEM B TOJIE CHJI TshKecTH. Pacuer ckopoctedt cBOOOAHOTO u
CTECHEHHOTO OCaXJICHUSI TBEP/IBIX YACTHI] IIAPOOOPa3HON U OTIUYHBIX OT HEE (POPM B T0JI€ CUIIBI TSKECTH.

[Ipouecchl oOTCTanBaHus U YCTPOMCTBO aNIapaToB pa3AciICHUsl CyCIIEH3UM, 3MYIbCHI U NbUIeH. Pacuer
MOBEPXHOCTH OCAXKJICHUS M TPOU3BOJUTEIIBHOCTH OTCTOMHHUKOB. YCTPOWCTBO M JIEWCTBHME LHUKJIOHOB
(mpocTbIX U GaTapeiiHbIX), THIPOLUKIOHOB.

4.3. TeueHue KUIKOCTH Yepe3 HEIOABMKHBIE 3€PHUCTHIC M MICEBI00KIDKEHHBIC CIIOU.

3HavYeHHE TUAPOTUHAMUKH 3€PHUCTHIX CJIOEB B Tpolieccax (pUiIbTpoBaHUS, TEIUIO- U MAacCOOOMEHa,
reTeporeHHoro kataimza u JAp. OCHOBHBIE XapaKTEPUCTUKH OSTUX CJOEB: JUCIEPCHOCTh, yHAeTbHas
MMOBEPXHOCTh, MOPO3HOCTh, SKBUBAJICHTHBIN JUaMeTp KaHaIoOB. Pacuer ruapaBInyecKoOro COMPOTHUBIICHUS
cnosi. ['mapaBinuyeckoe COMPOTHBIICHHE CIIOEB HACaJO0K IMPOMBIIIJICHHBIX MAacco- M TEII00OMEHHBIX
anmaparos.

Pexxumbl TeueHUsT TMOTOKOB B HACAJOYHBIX KOJOHHAaX. [ HMApaBIWYECKOE COMPOTHUBIICHUE, SBICHUS
TIOJIBUCAHUS, 3aXJI€OBIBAHNS U MHBEPCUH (ha3 M pacdeT COOTBETCTBYIOIINX CKOPOCTEH.

lMuapoauHaMuKa TICEBIOOKMKEHHBIX (KUTSAIUX) ciioeB. OOJacTh NMPUMEHEHHS TICEBIOOKMKEHUS.
OcCHOBHBIE XapaKTEPUCTHUKU TICEBIOOKIKEHHOTO COCTOsHHSA. [mapaBnuueckoe comnpoTuBieHHe. Pacuer
CKOPOCTEH TICEBIOOKIKCHHUSI U CBOOOHOTO BUTAHUS, BBHICOTHI TICEBIOOXKMKEHHOTO cJiosi. OMHOPOIHOE U
HEOJTHOPOJHOE TICEBIOOXKMKeHUE. OCOOCHHOCTH TICEBIOOKMKEHUS MOTUAUCIEPCHBIX cloeB. [IHeBMO- u
TUAPOTPAHCHOPT 3€PHUCTBIX TBEPABIX MAaTEPHAIIOB.

4.4. OunpTpoBaHUE CYCHEH3UN U OYMCTKA Ta30B OT MbLICH.

Crienn¢urka moBeeHUsT 0CaJKOB KaK 3epHUCTBIX CIIOEB: CXKMMaeMble U HEC)KUMaeMble OCaJKu. Buibl
GuUIbTPOBANBHBIX Meperopofok. MakTopsl, BIAMIOMINE HAa CKOPOCTh (puibTpoBaHus. OUILTPOBAHUE MPHU
MOCTOSIHHOM ~ CKOpOCTH  (DUIIBTpOBaHUS. OKCIEPUMEHTAIbHOE OINpeAeNieHHe KOHCTAHT ypaBHEHHS
¢unbrpoBanus. Kraccudukanuss M yCTpONCTBO OCHOBHBIX THIIOB HENPEPHIBHO M MEPUOINYECKH
paboTtaromux GUIBTPOB U GUILTPYIOUIUX HEHTPUPYT.

4. O0beM y4eOHOH TUCUNIIJIMHBI.

Beero CemecTtp
Bua yueOHo# padoThI > 6
3E AKkan. 3E AKkan 3E AKan

q, . 4. . 4.
OO611ast TPYA0EMKOCTh AUCHUTIIHNHBI 12 432 6 216 6 216
KonrakTHas padora - ay1uTOpHbIE 45 160 1.8 64 27 96
3aHATHA
Jlexkun 1,8 64 0,9 32 0,9 32
JlaGopaTtopHubie padoTs (JIP) 0,9 32 - - 0,9 32
ITpaktnueckue 3ansatus (113) 1,8 64 0,9 32 0,9 32
CamocrosiTeJibHas padoTa 55 200 3,2 116 2,3 84

CaMocCTOSITEIFHOE HU3YUCHHUEC pa3aciioB 5'5 200 3'2 116 2’3 84

TUCIUATIINHEI
Buabl KOHTpOJIA:
9K3aMeH 2,0 72 1,0 36 1,0 36
KonrakTHas paboTta - mpoMexyTouHast 0.8 0,01 0.4 0,01 0.4
aTTecTalus 2,0
IToaroroBka k 3K3aMeHy 71,2 0,99 35,6 0,99 35,6
Buja uTOroBOro KOHTpOJIf JK3aMeH JK3aMeH
. Cemectp
Bua yueOHo# padoThl Bcero 5 ‘ 6
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3F Acrp. 3F Acrp. 3E Acrp.
4. 4. 4.

OO01ast TpyI0eMKOCTh TUCIUTITHHBI 12 324 6 162 6 162
KonTakTHasi padoTa - ayiMTOPHbIE 45 120 18 48 2.7 79
3aHATHSA

Jlexun 1,8 48 0,9 24 0,9 24
Jlaboparopusie padoTsl (JIP) 0,9 24 - - 0,9 24
ITpaktuyeckue 3austus (I13) 1,8 48 0,9 24 0,9 24
CamocTrosiTejibHasi padoTa 55 150 3,2 87 2,3 63

CaMoCTOSTEIbHOE U3yUYCHHE Pa3/IeIOB 55 150 3.2 87 23 63

JUCLUILTNHBI

Buabl KOHTpOJIA:

IK3aMeH 2,0 54 1,0 27 1,0 27
KonTaktHas paboTa - mpoMexyTouHas

P POMEAYT 06 | 001 | 03 | 001 ]| 03

aTTecTalus 2,0

IToaroToBKa K 3K3aMeHy 53,4 0,99 26,7 0,99 26,7
Buja nToroBoro KoHTpoJIs: JK3aMeH JK3aMeH

AHHOTaNUsA padoyeil NPOrpaMmMbl AU CHHUILIHHBI
«O01mas XuMu4ecKasi TeXHOJIOTUs»

1. Henp aucuumiauebl — GopMHUpoBaHME  3HaHMM B OOJacTH  peaju3aldd  XMMHKO-

TEXHOJIOTHYECKUX TPOIIECCOB C YUETOM (DU3MKO-XUMUUYECKUX OCOOCHHOCTEH MPOTEKAIOIINX pPEeaKIIHii,
BHIOOpPA ONTHUMAJIBHBIX YCIOBHH peaTM3yeMbIX TMPOIECCOB, BbIOOpa A(P(PEKTHUBHBIX PEAKTOPOB,
nproOpEeTEeHUsT HAaBBIKOB B COCTABJICHUM MaTEPHAJIbHBIX M TEIUIOBBIX OAlaHCOB, B pacyere IMpOIEeCcCOB U
pPEaKTOpOB Ha OCHOBE MaTEMaTHYECKOTO MOJCIMPOBAHMSA, IOJYYCHHS 3HAHUH B 00JacTH pa3pabOTKH
sHeprocOeperammux XUuMHKO-TexHoJorndeckux cucteM (XTC), O0e30TXOMHBIX W  MaJOOTXOIHBIX
TEXHOJIOTUH Ha IPUMEpPE COBPEMEHHBIX TIPOU3BO/ICTB.

2. B pe3yabTaTe M3yYeHHUs] TUCHHUILJIMHBI 00YYAKOIIHICS T0JI/KEH:

Obnadamys cleAyOIUMU KOMIIETEHIMAMU U UHIMKATOPAMU UX TOCTHXKEHUS:
I1K-1.4, [IK-1.5, I1K-1.6.

3namey:

— OCHOBBI TEOPUHM XMMHUYECKHX IPOLIECCOB U PEAKTOPOB;

— METOJIOJIOTHIO MCCIIEOBAHUS B3aUMOJCHCTBUS XMMHUYECKUX MPEBpALEHU U sIBJIEHUM nepeHoca
Ha BCEX MAaCIITaOHbIX YPOBHSX;

— METOJIMKY BbIOOPA peakTopa U pacuéra npoliecca B HEM;

— OCHOBHBIE PEAKLIMOHHBIE ITPOLIECCHI U PEAKTOPbl XUMUUECKON U OMOTEXHOJIOTUH;

— OCHOBHBIE IPUHIIMITBI OPTaHU3ALMY XUMUUECKOT0 IPOU3BOJICTBA, €r0 HEPAPXUUECKYIO CTPYKTYDPY,
METO/Ibl OLIEHKH 3(h(heKTUBHOCTHU MPOU3BOJICTBA;

— OCHOBHBIE XUMUYECKHE TIPOU3BO/ICTBA.

Ymemy:

— paccuuTaTh OCHOBHbBIE XapaKTEPUCTUKH XMMHUYECKOTO MPOIiecca;

— BBIOpaTh pallMOHAIBHYIO CXEMY IPOU3BOJICTBA 33JaHHOTO MPOJIYKTa;

— OLIEHUTb TEXHOJOTHUECKYIO 3P PEKTUBHOCTh POU3BOJICTBA;

— BBIOpaTh 3((EKTUBHBIN THIT PEaKTOPA;

— MPOBECTH pacueT TEXHOJOTHUYECKUX MapaMeTpoB JUIsl 3aJaHHOTO Mpoliecca;

— ONPEJeNTUTh MapaMeTphbl HAMTyyIllel OpraHu3aluy mpolecca B XMAMHUUECKOM PEaKkTope.

Bnraoemy:

— MeToJIaMH aHainn3a PPEeKTUBHOCTH pabOThl XUMHUYECKHX MPOU3BOJICTB;
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— METOJ]aMH pacyeTa U aHaJln3a IPOLECCOB B XUMUUECKHUX PEAKTOPAX, ONPEACICHUS
TEXHOJIOTMYECKHUX MOKa3aTesei;
— METOJJaMH BBIOOpA XUMUYECKIX PEAKTOPOB.

3. KpaTkoe coaep:xkaHue AUCHUILINHBI:

Pazjnen 1. Xumuyeckasi TEXHOJIOTHSI M XUMHYECKO€e TPOU3BO/ICTBO.

1.1. OcHoBHBI€ onpe/aeIeHNsI U TOJI0KEHH .

Xumuueckasi TexHoJOrus. OOBEKT XMMHUYECKOM TEXHOJOTMU. MeXOoTpacieBol XapakTep
XUMHUYECKOM TEXHOJOTHHU. Pa3BUTHE XUMHUYECKUMX IPOU3BOACTB M XHUMHUYECKOW TEXHOJOruu. Mecto
XUMHYECKON TEXHOJIOTHH B MPOMBINIJICHHOW c(hepe W METOJ0B XUMHUYECKON TEXHOJIOTUU B HEXUMHUUYECKUX
OTpACIAX MPOMBIIUICHHOCTH. CUCTEMHBIA aHANIN3 CIOXKHBIX CXEM M B3aMMOJICHCTBUM 3JIEMEHTOB CXEMbI —
MOHATHE U cojepx)aHue Merofa. PuU3MUecKkoe M MaTeMaTHYECKOE MOJICTUPOBAHKE, OMpEAeTeHue |
OCHOBHBI€ TOHSTHUS, UX MECTO B HHXXCHEPHO-XMMHUYECKHUX HCCIIENOBAHUAX M pa3paboTkax. Mecto u
3HAQYE€HHE HATYPHOTO M BBIUMCIUTEIHHOTO dKcTiepuMenTa. Conepikanne U 3a/1aqu yueOHOTO Kypcea.

1.2. XuMu4yeckoe npou3BojaACTBO.

[TonaTe 0 XUMHUYECKOM MPOU3BOACTBE. MHOTOPYHKIIMOHATHHOCTh XUMHUYECKOTO IMPOU3BOJICTBA.
OO6mast CTpyKTypa XHUMHUYECKOTO Tpou3BOACTBA. OCHOBHBIE TOJCHUCTEMBl XHMHYECKOTO MPOU3BOJICTBA.
OcCHOBHBIE TEXHOJOTUYECKHE KOMIIOHEHTHI XUMHYECKOTO MPOU3BOJICTBA.

KadecTBeHHBIE W KOJTMYECTBEHHBIC IMOKA3aTEIM XUMHUYECKOTO MPOU3BOJACTBA: TEXHOJIOTHYECKHUE,
SKOHOMHUYECKHE, IKCIUTyaTallHOHHBIE, COITHATbHBIC.

1.3. CbipbeBbie pecypchbl, BOa M JHEPrUsl B XUMHYECKOM MPOU3BOIACTBE.

Knaccudukainus CpIppeBBIX PECYpPCOB MO Pa3IMYHBIM TpPU3HAKaM — (Pa30BOMY COCTOSHUIO,
MPOUCXOKACHUIO, MCTOYHUKAaM. MuHepaibHOE ChIphe (PYyIbl M TIOJIE3HBIE HCKOTAEMBIEC), OPTaHUYECKOE
MIPUPOIHOE ChIpbe (FOPIOYME HCKOMAeMbI€), PACTUTENBHOE U >KMBOTHOE ChIPhE, BTOPUYHOE CHIPbE — HX
WCIIOJIb30BaHUE M TyTH TepepadoTku. OCHOBHBIE CIIOCOOBI MEPBHYHON 00pabOTKH CHIPhs (0OOTalIeHHE,
OYHMCTKa, MOATOTOBKA K TPAaHCHOPTHPOBKE U mepepaboTke). [loHsATHE, CYIIHOCTh U MPUMEPHI YriIyOJIeHUs
MCI0JIb30BAHHUS ChIPbs, KOMOWHUPOBAHHUS MTPOU3BOJICTB U KOMILJIEKCHOM MepepabOTKH ChIPbS.

3HaueHue U UCMHOJIH30BaHUE BOJbI B XUMUUECKUX Mpou3BoacTBax. Mctounuku Boasl. TpeboBanus k
TEXHOJIOTHYECKOH 1 ObITOBOM BoJie. [IpombliiieHHast TOATOTOBKA BOABI U METOJIbI €€ OUYHUCTKH OT IIPUMECEH.
OcHOBHBIE METOJbI KOHTPOJIA KauecTBa BOABI. ODKOHOMHS BOJONOTPEONECHUS B IMPOU3BOJICTBE.
Bo1oo6opoTHbIE CUCTEMBI.

Bunel M HMCTOYHHMKHM HHEPrUM B XUMHUYECKOM MPOMBIIUIEHHOCTH. MacmTtabbl nmoTpebiieHus u
crocoObl YMEHbILIEHUs JHepreTudeckux 3arpar. CylmHOCTh U NpPUMEpPbl pereHepaluud U peKynepanuu
SHEPIrUuH. DHEProTEXHOJOTUYECKUE CUCTEMBI. BTOpHUYHBIE SHEPreTUYECKHUE PECYPCHI.

Pa3nen 2. Teopernueckue 0CHOBBI XUMHYECKHX NMPOLECCOB U PEAKTOPOB.

2.1. OcHOBHbBIE OTIpeieIeHUs] ¥ MOJI0KEHUS.

OU3NKO-XMMHYECKHE 3aKOHOMEPHOCTHM XMMHUYECKUMX IPEBPAIICHUN — CTEXHUOMETPUYECKUE,
TepMOJMHAMUYECKUEe, KUHeTHUYeckue. [lokazarenn XMMHUYECKOro MpPEBpPALIEHUsI — CTENEHb MPEBpPALICHUs,
BBIXOJ] IPOAYKTa, MHTEeTpalibHas U nuddepeHranpHas CeIeKTUBHOCTH, CKOPOCTH PEAKIMK U MPEBPAICHUs
peareHToB.

2.2. XuMHYecKHe Mpouecchl.

Omnpenenenue. Knaccuduxamuss XuMUYECKHX TPOLIECCOB MO Pa3IUYHBIM MPHU3HAKAM — XUMHUYECKUM
(BUO XMMHMYECKON peakIuu, TePMOAMHAMMUYECKUE XapaKTEPUCTHKH, CXeMa MpeBpalieHuii) u (a3oBbIM
(ducio u arperatHoe coctosinue ¢as).

l'omorenHsbIil xumudeckuid npouecc. OnpeneneHne u npuMepsl. BiusaHre XUMUYECKUX TPU3HAKOB U
yCIOBUH MPOTEKaHUs Mpoliecca Ha ero nokazarenu. CrnocoObl MHTEHCU(DUKAITIH.

[TonsiTHe onTUMANBHBIX TeMnepaTyp. ONTUMalbHBIE TEMIIEPATYPHI TSI 0OPaTUMBIX U HEOOPATUMBIX SK30- U
SHIAOTEPMHUUECKHUX PEAKIIUMN.

I'eTeporennslil (HekaTanuTUYECKUl) XUMUUeckuil npouecc. Onpenenenue u npumepbl. CTpykTypa
mpolecca u ero cocrapisomue (craauu). Habmrogaemas cKOpocTh XUMUYECKOTO TpeBparieHus. O6nactu
(pexuMbl) MpPOTEKaHUS TpoIiecca, TMMUTHUPYIOIIAs CTaIusl.

I'ereporennslii XuMu4eckuii mporecc "raz (KUIKOCTh) - TBepaoe". OOOCHOBaHUE, MOCTPOCHUE H
aHallM3 MaTeMaTU4YecKo MOAeNu s peaknuil ropeHus (Monenb "cxumaromascs cdepa) u
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TOTIOXUMHUYECKOH (Monenp "¢ HeB3ammozencTByroumM sapoM"). Habmromaemast cKOpoCTh IpeBpaleHHS,
BpeMsl IIPEBpAILECHUS U yTH UHTEHCU(DUKALIMY I Pa3IMYHBIX 00JacTell MpOTEeKaHus ImpoLecca.

I'eteporeHHblii XUMUYECKHI TIpoIecce "ra3 (KUAKOCTB) - KUAKOCTH". OOOCHOBaHUE, MOCTPOCHUE U
aHaJIM3 MaTeMaTH4ecKoil Moaenu. Habaronaemast CKOPOCTh MPEBPALCHUs U 00JIACTH MPOTEKaHUS MPOLIEcca.
[TyTy nHTEHCH(pHUKAINY IS Pa3IMYHBIX PEKUMOB MPOLIECCa.

Karamutiaeckuiit nporecc. Onpexnenenue, KiaccupUKams, MpUMeEphl. | eTeporeHHblil KaTtaiu3 Ha
TBepAOM Karanuzarope. OO0CHOBaHHE, TIOCTPOCHUE U AHAJIU3 MaTeMaTHYECKON MOJIEN Ha KaTaIUTUYECKOU
MOBEPXHOCTH M B TOPUCTOM 3€pHE KaTtanm3atopa. HaOmromaemass CKOpOCTh TpeBpamieHus H O0O0JIacTH
npoTekanust mporecca. CTeneHb HCHOJIB30BAHUS BHYTPEHHEW moBepxXHOCTU. [lyTm uWHTEHCHHKanuu
KaTAJIMNTUYECKHUX ITPOLIECCOB.

2.3. XumMnueckmne peakTopsbl.

Omnpenenenre W Ha3HaYEHHE XMMUYECKOTO peakTopa. PeakTopbl B XMMHYECKUX U HEXMMHUYECKHX
OTpacisiX MNpOMbIIUIEHHOCTH. (OO030p TUNOB XHWMHUYECKUX PEAKTOPOB, HUX CTPYKTYPHBIE DJIEMEHTHI
(peakuMoHHas 30HA, YCTPOMCTBA BBOJA U BBIBOJA, CMEIIEHHUS, Pa3/IeIeHUs U pPaCIpeleleHHs] MOTOKOB,
TEIJI00OMEHHBIE 3JIEMEHTHI), OCHOBHBIE MPOLIECCH] U SBJICHUS B HUX.

CucremaTn3anus NporeccoB B XMMHUYECKOM PEAKTOPE MO MacliTady WX MPOTEKAHUS: XUMHUYECKas

peakusi, XMMHUYECKUH MpollecC B 3JIEMEHTApHOM 00bEeMe, MPOIECChl B PEAaKIMOHHOM DJJIEMEHTE U B
peakTope B LIEJIOM, UX B3aUMOCBS3b M HEPAPXUYECKAsT CTPYKTypa MATEMaTHYECKOM MOJENM IMpolecca B
peakrope. IIpumepsl TpoLeccoB B pa3InuHbIX BUIAX XUMHUYECKUX PEAKTOPOB.
Knaccudukanus mporeccoB B peakTopax MO pa3iMYHbIM MpU3HAKaM - BHJ XUMHYECKOIo Ipolecca,
OpraHu3aiys MOTOKOB pEareHTOB (CXeMa JBUIKEHHSI PEreHTOB 4Yepe3 pPEeaKkTop, CTPYKTypa MOTOKOB B
pEaKnuOHHOM 30HE), OpraHu3alys TEIJIOBBIX IOTOKOB (TEIUIOBOM peXHM, CXeMa TeriooOMeHa),
CTAallMOHAPHOCTH IPOIIeCCca.

O6ocHOBaHNE U IOCTPOECHNE MaTeMaTUUYECKON MOJIEH Ipoliecca B peakTopax pa3InyHOro THUIA KaK
CUCTEMbl YpPaBHEHHMH MaTepHabHOTO U TEIUIOBOrO0 OallaHCOB HAa OCHOBE JAHHBIX O CTPYKType MOTOKa,
XUMUYECKUX [MPEBpAICHUAX, SBICHUAX I[I€pEeHOca TeIla W BellecTBAa M HUX B3aUMOJCHCTBUMU.
CucremaTtu3zanus 1 Ki1accuukamnys MaTeMaTHYeCKUX MOJIEel Mpo1eccoB B peakTopax.

N3otepmuueckre Mpouecchl B XMMHYECKOM peakTope. BiusHue CTpyKTypbl MOTOKa (MIealbHOE
CMEIIIEHHE M BBITECHEHHE), CTAllMOHAPHOCTH Ipoliecca (MPOTOYHBIM M MEpUOJUYECKHil), mapaMeTpoB U
YCIIOBUM TpOTEKaHHs Mpoliecca (TeMmieparypa, KOHIIEHTpalus, OaBjieHHE, 00beM pPEaKIMOHHOHN 30HBI,
BpeMsi), BUJa XMMHUECKON peakiuu (IIpocTasi U cJIoXHasi, oopaTumasi U HeoOpaTHMasi) U ee mapaMeTpoB Ha
npouin KOHIIEHTpAIMi U MOoKa3aTeNu Mpolecca B peakTope (CTeneHb MpeBpallleHus, BBIXOJ MPOAYKTa,
CeJIeKTUBHOCTh TMporecca). OcHOBBI pacuera mpolecca B peakrope. Comocrabienue 3((HEeKTHBHOCTH
MIPOLIECCOB B PEAKTOPAX, ONKCHIBAEMBIX MOJIETSIMU UI€ATIBHOTO CMEIIEHUS U BBITECHEHUS.

HewnszorepMuueckre npoueccbl B XMMHUYECKHX peakropax. OpraHusanus TEIUIOBBIX MOTOKOB M
peXUMOB B XUMHUYECKHX peakTopax. Pacmnpenenenwe Ttemneparypbl, KOHLIEHTPAlMd M CTENEHU
MPEBpPAIIEHUSI B PEAKTOpPE B PEKUMAX HJCAIBHOTO CMEIICHHUS U BBITECHEHUS, aquabaTUYecKOM M C
terioooOMeHoM.  CBsi3b  TeMIepaTypbl W CTENEHW TMpeBpalleHds B aguabaTUdeckoMm  Ipoliecce.
ComnocTraBieHue € H30TEPMUYECKUM pPEXKUMOM. YHCIO M YCTOMYMBOCTb CTAlMOHAPHBIX PEXUMOB B
peakTopax UJeanbHOTO CMEUICHUS.

2.4. IIpomMpllIeHHbIe XUMHYECKHE PEAKTOPbI.

Ha KOHKpeTHBIX mpHMepax NpPEIMETHO pacCMaTPUBAIOTCS IPOMBIIUIEHHBIE PEAKTOPBl UL
IIPOBEJICHUSI TOMOTEHHBIX, TE€TEPOr€HHBIX M KaTAIUTUYECKMX IPOLECCOB — THUIBI PEAKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEPUCTUKU U OCOOEHHOCTH pPeXUMa, 00JIaCTH UCIOIb30BAHUS.

Pa3nen 3. XumMnueckoe Npou3BoACTBO, KAK XMMHKO-TEXHOJIOTHYECKasi CHCTEeMa.

3.1. CTpykTypa M onuCaHHe XMMHKO-TEXHOJIOTH4eCKOH CUCTEeMBbI.

XUMHUECKOe MPOU3BOJCTBO KaK XUMHKO-TexHoJornueckass cucrema (XTC). Ilonatue cucremsl u
XTC. CoctaB XTC: sneMeHTHl, cBsi3H, moacucTeMbl. JneMenThl X TC, knaccupukanus no BUay IpoIeccoB
u HaszHaueHHo. TexHonorunyeckue cBs3u s1aeMeHToB XTC (motoku). IlocnenoBarenbHas, mapaisienbHasi,
pa3BeTBIIEHHAs, MOCJeN0BaTeNbHO-00BoAHAs (Oaiimac), oOpaTHas (peUuKiI) TeXHOJOrudyeckue cBsizu. Mx
CXEMbI U Ha3HAUEHHUE.

Omnucanue XTC. Buapl mogeneit XTC - onucatensHble U rpadudeckue. OnucarenbHble MOACTH -
XMUMUYeCKass CcXemMa W MareMaThueckas Mojenb. ['padpuueckue Mojgenu -  (QyHKIHOHAJIbHAS,
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TEXHOJIOTMYECKasd, CTPYKTypHas U Apyrue (crneunainbHbie) cxembl. HasHaueHue, npuMeHeHe U B3aUMOCBA3b
MOJIEJICH.

3.2. Anaim3 XTC.

[Tonsarue, 3agaun u pesynabraThl aHanmu3a XTC - coctosune XTC, MarepuanbHbBIA M TEIUIOBOM
OayaHChl, OKa3aTeIN XMMHYECKOTO IIPOU3BO/ICTBA.

CpoiictBa XTC kak cUCTEMbI: B3aUMOCBSI3aHHOCTb PEXKUMOB 3JIEMEHTOB, Pa3JInule ONTUMAIBHOCTU
3JIEMEHTA OJIMHOYHOT'O U B CUCTEME, YCTOMYMBOCTD U CYIIECTBOBAHHE CTALIMOHAPHBIX PEKUMOB U Jp.

MarepuanbHblii U TemoBoW OanaHChl. MeToaMKa COCTaBIEHMST W pacyeTa MaTepHalbHBIX H
terutoBbix OanmancoB XTC u ee noacucrem. OcobeHHOCTH pacdeTa 6amaHCOB B cXeMax ¢ perukioM. DopMer
Ipe/CTaBlICHUs 0ATaHCOB (Ta0JIHIIBI, IUArPaAMMBbI | JP.).

MarepuanbHblii  OanaHc s MacCOOOMEHHBIX M PEaKIUOHHBIX 3JeMEeHTOB. Vcnonb3oBaHue
CTEXMOMETPUYECKUX, TEPMOJMHAMHUYECKUX M MeK(a3HbIX OanaHCOBBIX CcOOTHOIIEHHH. CTeneHb
HCII0JIb30BAHHUS ChIPbEBBIX PECYPCOB.

OHTaNbIUIHBIN, SHEPreTUUeCKUuil (1Mo MOJIHOM 3Hepruu) u skceprernyeckuit 6amancel n KIT. Wx
COIOCTaBJIeHNE U UcHoab30BaHue B aHanmu3e X TC.

3.3. Cunre3 XTC.

[Tonste u 3amaun cuHte3a XTC. OcHoBHble 3Tanbl pazpabotku XTC. Ponap maremMatndyeckux u
IBPUCTUYECKUX METOOB.

OcHoBHble KOHIEenuuu npu cuHre3e XTC: MoJHOE MCMOIB30BAHUE CHIPHEBBIX W SHEPTreTHUUYECKUX
pecypcoB, MUHUMH3AIMS 0TX0/I0B, ONTUMAaJIbHOE MCIOJb30BaHUe annapatypsl. X conepxanue u cnocoObl
peannzanuu. KoMOMHMpOBaHHBIE NPOM3BOJCTBA, COBMEIIECHHBIE MPOIIECCHI, BTOPUYHBIE SHEPreTHUECKUE
pecypchl, SHEPrOTEXHOJOTHYECKHE cucTeMbl, mnepectpanBaemble XTC, 3aMKHYTbIE, MaJlOOTXOJHBIE
MIPOM3BOJICTBA - UX MOHATHUS, 0COOEHHOCTH U IPUMEHEHHE.

OpHOpOJHBIE TEXHOJOTMYECKHE CXEMBI: CHCTeMa pEeKyNepaTUBHOTO TeIuiooOMeHa, cHcTeMa
paszeneHuss MHOTOKOMIIOHEHTHOM CMECH, cucTeMa peakTopoB. OCHOBBI NMOCTPOEHUS HMX ONTHUMAaJIbHOMN
CTPYKTYpBI

Pasnea 4. IlpomblnieHHbIe XMMUYECKHE TPOU3BOICTBA.

XHWMHUYECKHME MPOU3BOACTBA PACCMATPUBAIOTCA MPEIMETHO KaK peanu3alus HM3yYEHHBIX
TEOPETUYECKUX OCHOB XUMHMKO-TEXHOJIOTHYECKMX TiponeccoB M XTC, KOHIENUMA MOCTPOCHUS
BbIcOKOA(PexTuBHONH XTC. OCHOBHOHM akKIEHT JenaeTcss Ha (U3HKO-XMMHYECKHE OCHOBBI KOHIICTIIIMH
MIOCTPOEHHUS TEXHOJIOTMYECKOM CXEeMbl MPOU3BOACTBA M €ro nojacucteM. [Ipon3BoacTBO CEpHOU KUCIOTBHI.
[IpouzBoacTBo ammuaka. [IponsBoacTBo a30THOM KuCHoThL. [Ipon3BoacTBO cTHpOIIa.

Pa3znen 5. CoBpeMeHHbIE TEHJAEHIIMUA B PA3BUTHN XUMHYECKOH TEXHOJIOTHH.

Tekymee cOCTOSSHUE XUMHUYECKOW NPOMBIIUIEHHOCTH B MHUPE M TEHICHUUU €€ pa3BUTHSL.
[lepcnekTUBHBIE HCTOYHUKHU ChIpbs H 3Hepruu. Knactepuszauus XMMHYECKOM MNPOMBINUIEHHOCTH.
CoBMmerieHHble Tpolecchl. ['mOKkue W mepecTpanBaeMble TEXHOJIOTMYECKHME CXeMbl. HoBBIE XHMHKO-
TEXHOJIOTHYECKHE MPOIIECCHI U CIIOCOOBI MOTy4eHUs TPOAYKTOB. HaHOTeXHOIOTHS.

4. O0bEM yueOHOI TMCIHUNIHHBI:

O0BbeM THCHUILTHHBI
Bua yuyeOHo# padoThl Axan, | Acip.
3E
4. u.

OO0masi TPy10eMKOCTb IV CHUTLIIHHbI 7 252 189
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHSA: 2,67 96 72
Jlexun 0,89 32 24
[Ipaktuueckue 3ausarus (113) 0,89 32 24
JlaGopatopusbie padotsl (JIP) 0,89 32 24
CamocrosiTesbHas padora 3,33 120 90
CaMOoCTOATENBHOE N3YUEHHUE PA3/IEOB IUCIUIUIMHEI 3,33 120 90
Buja koHTpoJs:
JK3aMeH 1 | 36 | 27
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KonTakTHas paboTa — MpOMEXKYTOUYHAsl aTTECTaIHS 1 0,4 0,3
[ToaroToBKa K 9K3aMeHy 35,6 26,7
Buj nTOroBOro KOHTpPoOJIs IK3aMeH

AHHOTAIUs padoyeil MPOrpaMMbl AU CHHUIIHHBI
«CucreMbl ynnpaBJjieHUs XUMHUKO-TEXHOJIOTHYeCKMMU MPoLeccaMm»

1. Henp aucnMmMHbl — 1aTh 0a30Bble 3HAHUSA MO TEOPUM CHUCTEM YIIPABICHHUS XUMHKO-
texHojoruyeckumu mnpoueccamu (CY XTII), npuButh HaBbIkM M yMeHus aHanusza coiictB XTII, kak
00BEKTOB yIPABICHHUS U MPAKTUYECKOTO MPUMEHEHHS TEXHUYECKUX CPEJCTB YIPABICHUS.

2. B pe3yabTare H3y4yeHus JUCHHUIIUHBI 00yYAaIOIUIACS T0JI2KeH:

Obaaoams cleayOIUMU KOMIETEHIMSIMHA U HHAUKATOPAMU UX JIOCTHKEHUS:
I1K-1.7, [IK-1.8, T1K-1.9.

3namo:

— OCHOBHBIE TTOHATHS TEOPHH YITPABICHUS;

— CTATUYECKUE U JUHAMUYECKHE XapaKTEPUCTUKH OOBEKTOB YIIPABJICHUS;

— OCHOBHBIE BHJIBI CUCTEM aBTOMaTH4ecKoTo yrpaieHus (CAY) u 3aKOHBI peryJIupoBaHNs;

— tunoBbie CAY B XMMUYECKON TPOMBIIUIEHHOCTH;

— METOJIBI ¥ CPEJICTBA M3MEPEHUSI OCHOBHBIX TEXHOJOTUYECKUX TTaPAMETPOB;

— ycroiunBocth CAY;

— OCHOBHbIE TOHATHUA O HeduHeHHbIXx CAY, peneilHbIX cucTteMax, JOTHYECKHX alrOpUTMax
YIPABJIECHUS, aAANTUBHBIX U ONTUMAJIbHBIX CUCTEMAX YIIPaBJICHUS.

Ymemy:

— OIpeAeNsATh OCHOBHBIE CTATUUYECKHUE U JUHAMUYECKUE XapaKTePUCTUKN OOBEKTOB YIIPABIICHUS;

— BbIOMpATh pallMOHAJIBHYIO CUCTEMY PETYIUPOBAHUS TEXHOJIOTMUYECKOT0 MpoIiecca;

— OLIEHUBATh ycTOMYMBOCTh CAY;

— BbIOMpaTh KOHKpPETHBIE TUIBI TprOOopoB asst auarHoctuku XTI

Braoemy:

— METOJAMH TEOPUM aBTOMATUYECKOTO PpEryJupOBaHUs, OpPraHu3alud M pacdy€ra CUCTEM
ONTUMAJIBHOTO YIPABJICHUS MPOLIECCAMH XUMUYECKOW TEXHOJOTHH.

3. Kpatkoe coaep:xaHue IMCHUIINHBI:

Pazgen 1. OcHOBHBIE IOHATHS YIPABJIEHUS] XUMHKO-TEXHOJIOTMYECKUMH MPOLECCAMHU.

3HaueHUEe AaBTOMATUYECKOTO YIPABJIEHUS JUISI Pa3BUTHS XUMHYECKOM MPOMBINUIEHHOCTH.
OCOOEHHOCTH  yNpaBJIEHUS XUMUYECKUM MPEINpUATHEM M XUMHKO-TEXHOJIOTUYECKUM IPOLECCOM.
Texuuko-skoHOMHUYECKUI 3G (EeKT BHEAPEHUs aBTOMATHU3MPOBAaHHBIX CHCTEM YyrpaBieHus. Posb cucrem
yIpaBJieHUs] B 0OecrieueHUH 0e30I1aCHOCTH XMMHUYECKOTO MPOM3BOJCTBA U OXpaHbl OKpYXKArolel cpessl.
OcHoBHble TepMuHBI U onpeaencHus. HMepapxusa ynpasineHus. OCHOBHBIE NPHUHLMIIBL  YIPABIJICHUS.
Knaccugpukanus cucrem ynpasiaenus @OynkiuoHanbHas crpykrtypa CAY. Ilokasarenn kauecTBa
YIPABJICHHUS.

Pazgen 2. OcHOBBI TEOPHH ABTOMATHYECKOI'0 YIIPABJICHHS.

Marematnueckue wmoaenu CAY. [Iunammueckue xapakrepuctukn CAY. Hcnons3zoBanue
OTIEpallMOHHOTO Hcuncienus uid ananu3a CAY. Tunosele qJuHaMUYECKHE 3BEHbs. BpeMeHHbIE U 4acTOTHBIE
XapaKTepUCTUKHU. DKBUBAJICHTHbIE MTPE0Opa30BaHusl CTPYKTYPHBIX CXeM. Y CTOHYMBOCTH JHHEHHBIX CAY ¢
oOpartHO# cBs3blo. Kitaccudukanus 1 OCHOBHBIE CBOMCTBA OOBEKTOB yrpaBieHUs. MeToabl onpeeieHus
CBOMCTB 0OBEKTOB ympasieHHs. OCHOBHBIE 3aKOHBI PeryIMpoBaHHsA. BbIOOp 3akoHa peryiaupoBaHus U
OIIpElIETICHUE ONTUMANIbHBIX [IAPAMETPOB HACTPOUKHU IIPOMBIIIIEHHBIX PErYISTOPOB.

Pazgen 3. U3MepeHHe TEXHOJIOTHYECKHX ApaAaMeTPOB XUMHUKO-TEXHOJIOTHYeCKOro mpouecca.

l'ocynapcTBeHHass cUCTeMa IPOMBILIUIEHHBIX MPUOOPOB M CPENCTB aBTOMaTH3anuu. OCHOBHBIE
TEPMHUHBI U ONpEAeNeHUuss MeTposiorud. Meroabl m3MepeHuil. CpencTBa M3MEPUTENBHOM TEXHHMKH, WX
CTaTUYeCKue M JuHamuueckue cBoicTra. [lorpemnoctu n3mepennit. CrnocoOsl nepeaayn uHGoOpMay Ha
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paccrosinue. Opranuzanusi AucTaHiMOHHON nuarHoctuku XTII. M3MepeHre OCHOBHBIX TEXHOJOTMUECKHX
[1apaMeTpoB: JIaBJICHMs], TEMIIEPATyphl, pacXoJa U KOJIMYECTBA, YPOBHS KUAKOCTH U CBITYYUMX MaTEpPHUAIOB,
cocraBa U (PU3UKO-XUMHUECKUX CBOWCTB BEILIECTB.

Paznen 4. OcCHOBBI NPOEKTHPOBAHHMS ABTOMATHYECKMX CHCTeM YIPaBJEeHHUS XHUMHMKO-
TEXHOJIOTMYECKUMM MPOLECCAMH.

Ocob6ennoctu  ympasnenust XTII. Texaumueckme cpenctBa CAY. OCHOBHbIE pa3HOBHIHOCTH
YOPABJISAIOMUX YCTPOUCTB. THIIBI, XapakTEpUCTUKHM M PACUET HCIIOJIHUTENBHBIX MEXaHU3MOB U
perynupymoomux opraioB. OQopmiieHHe NPOEKTHOro 3aJaHusl Ha aBTOMATU3AIMI0 TEXHOJOTHYECKOIO
npouecca. Beibop Touek n3mepeHusi, KOHTPOJIs, YIPaBIsSEMbIX apaMeTPOB U YIPABJISIOLUIUX BO3ACHCTBUIL.
CrannmapThl U yclOBHbIe 0003HaueHUs i TexHosoruueckux cxem. OcHoBHbie cBepenus 06 ACY TII B
xuMuueckoi npomseiiuieHHOCTH. [Ipumepst ACY TII B xumuueckoi mpoMbIIeHHOCTH. OCHOBHBIE BBIBOIbI
o kypcy. CoBpeMennbie TeHaeHIMU B pazputuu CY XTII.

4. O0bém y4eOHOI TUCHUIINHBI:

O0beM TMCUMILTHHBI
Bua yueOHoii paGoTbl Axax, | Acrp.
3E
q, q,

OO6mas TPYI0eMKOCTb THCIIHIIJIHHBI 5 180 135
KonTakTHasi padoTa — ayiNTOPHbIE 3aHATHA: 1,33 48 36
Jleximn 0,433 16 12
[Tpaxtnueckue 3ausarus (113) 0,433 16 12
JlabopaTtopusie paboTs (JIP) 0,433 16 12
CamocrosiTeJibHasi padoTa 2,67 96 72
CaMOCTOSATETFHOE N3YUYCHHUE PA3/ICTIOB JUCITUTIINHBI 2,67 96 72
Buja kouTpos:
JK3aMeH 1 36 27
KonrtakTHas paboTa — mpoMeKyTOYHAs aTTeCTAIUs 1 0,4 0,3
ITonroroBka K sK3amMeHy 35,6 26,7
Buja nToroBoro KOHTpoJIsi IK3aMeH

AHHOTaANUA padoyeil MporpaMmbl IMCUUILIMHBLI «MoIeJIMpOBaHNe FHEPro- U pecypcocdeperarommx
NPOLIECCOBY

1 Heap aucuMmIMHbBI — OOYYUTH CTYIEHTOB MPAKTHUYECKOMY HCIOJIb30BAHUIO METOJa
MaTEeMaTHYeCKOr0 MOJEIMPOBAHUS DHEPro- U pecypcocOeperammux MIpoLueccoB B XUMHUYECKOU
TEXHOJIOTUH, HEPTEXUMHH U OMOTEXHOJIOTHH.

2 B pe3yabTraTe H3y4eHHs JMCUMILIHHBI 00y4al0IMICSH J0JIKeH:

Obaadoams cleqyOIUMA KOMIETSHIMSIMA U UHIAUKATOPAMU UX JTOCTHKEHUS:

OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.6; OIIK-2.9; I[1K-3.1; T1K-3.2; I1K-3.3

3name:

ompesieNieHue, CTPYKTYpy M OJOYHBIM MPUHIIUI MOCTPOSHHUS MaTeMaTHYECKHX MOJENCH; dTambl
MaTeMaTH4eCKOT0 MOJETHUPOBAHUS; B3aMMOCBS3b (PHU3UYECKOTO M MAaTEeMaTHYeCKOTO MOJEIHpPOBAHUS;
MaTeMaTH4eCKhe MOJENH MpPOIEeccoB abcopOIuu, peKkTUu(UKAIMKU, SKCTPAKIUU, CYIIKH, TEIIooOMeHa,
KpUCTAJUTM3aLlUH, aJITOPUTMBI pacyeTa BbIILIEYKAa3aHHBIX ITPOLIECCOB.

Ymems:
pemarh 3aJadd  COCTaBICHHMS MAaTEeMaTHYeCKOTO OIMCaHUsS, BBIOMpPATh METOJ pEeUICHUS
chopMyTUPOBAHHON CUCTEMBI ypaBHEHUH, YCTAaHABIMBATH aJIEKBATHOCTh MATEMAaTUYECKON MOJIEN O0BEKTY
WCCIEAOBaHUs, pelarh 3aJayd ONTHUMH3alUM M MPOEKTUPOBAHUS BBILICTIEPEUUCICHHBIX XHMHUKO-
TE€XHOJIOTHYECKUX MPOIECCOB.

Braoemy:
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AQHAINTUYECKUM, OMIUPUYECKUM U SMIMPHUKO-AHAIUTHUYECKUM METOJaMH  COCTaBJICHMS
MaTeMaTH4YEeCKOTO OINUCAHMs;, METOJaMH HJISHTH(PUKALUK MapaMeTpoB MaTEMAaTUYECKUX MOJIENEH;
QITOPUTMaMH pacueTa OCHOBHBIX TEIUIO-, MAacCOOOMEHHBIX IPOIIECCOB B MPOBEPOYHOM M TMPOEKTHOM
IIOCTAHOBKAX 3a/1a4H.

3 KpaTkoe cojep:kaHue U CHUNIHHBI

BBenenune
Paznen 1. IIpuHuMnbl NOCTPOEHUSI MaTeMATHYECKHX MojJejeil W 3Tanbl MaTeMaTH4eCKoro
MO/IeJTUPOBAHMS

1.1 CtpykTypa MaTeMaTHYECKOTO OMTMCAHUS MTPOLIECCOB XUMUYECKON TEXHOJOTUU. DTaIbl MATEMAaTUIECKOTO
MO/JICITUPOBAHUS.

1.2 bnoyHbI TPUHLKII TOCTPOEHUS MaTEMaTHUECKUX MOJIeNIel XUMUKO-TEXHOJIOTMYE€CKUX MPOLECCOB.

1.3 HeiipoceTeBoe Moie1MpOBaHUE.

Paznean 2. [lapameTpuyeckas uaeHTH(PUKANUSA MoAeIeH XMMHKO-TEXHOJIOTHYECKUX MPOIECCOB.

2.1 Meroa MOMEHTOB.

2.2 [IpuMeHeHne MeToJa MaKCUMAaJIbHOTO TPaBJIONo00usl.

Paznen 3. Onmcanue CTPYKTYpPbl NMOTOKOB B alnapare Ha OCHOBe MOJEJbHbIX MpeacTaBJIeHU
JABHKEHMS MOTOKA.

3.1 DOMnupHUYecKre METOIbl YCTAHOBIICHUSI CTPYKTYPbI MOTOKOB.

3.2 Ilpencrasnenue monenei B popme nuddepeHnnaibHbIX YpaBHEHUN U IEPEeJaTOUYHBIX (PYHKINH.

3.3 [Ipumepsl IPUMEHEHHSI METOJa MOMEHTOB JIJISl OLICHKU ITapaMeTPOB MOJIENEN CTPYKTYpPhI IOTOKOB.
Pasnen 4. IlocranoBka u pemieHue 3ajad pacdera (pa3oBbIX PAaBHOBECHIl B MHOIOKOMIIOHEHTHBIX
cucremax.

4.1 IlocTaHOBKa 3a/1a4 U pacyeT PaBHOBECUU B CUCTEME JKUAKOCTh — a3, )KUJAKOCTh — Map.

4.2 ITocTaHOBKA 3a/1a4 ¥ pacyeT PaBHOBECU B CUCTEME KHAKOCTh — KUJIKOCTb.

Pa3znen 5. Pacyer moTrokoB B ABYX(pa3HBIX MHOTOKOMIIOHEHTHBIX CHCTEMaxX HAa OCHOBE MOJEJbHBIX
NpeICcTaBJICHUI MaccolepeHoca.

MHOTOKOMIIOHEHTHBIH MaccornepeHoc B oaHo(da3Ho# cpene. [Ipsambie u nepekpectHbie 3P dexTo. Moaenu
MIPOHULIAHUS U OOHOBIIEHUS MOBEPXHOCTHU pazjiena JIjisl MaccorepeHoca B AByx¢a3HbIX cpefax. Bolpakenue
MMOTOKOB B MHOTOKOMIIOHEHTHOM ByX(a3HOM cpefe uepe3 MaTpuily KodhUiineHToB Macconepeiaum.
Pa3znen 6. Mogean 4 aJiIrOPUTMbI pacdeTa THIOBBIX MPOLECCOB XUMUYECKON TEXHOJIOTHH.

6.1 Mojenu u adropuT™MbI pacdera rpoiiecca abcopOum.

6.2 Mozenu u alrOpuTMbI pacyeTa Mpolecca MHOTOKOMIIOHEHTHOU PEKTH(PUKAIUY.

6.3 Mosenu u aaropuTMbl pacuera Mpoiecca SKCTPAKIHUU.

6.4 Mojienu 1 aJdropuTMBbI pacdera mpoiiecca ajacopOnm.

6.5 Mozenu u aaropuTMbl pacuera rnpoiecca Cyuiky B IICEBAO0KUKEHHOM CIIO€.

6.6 Mozenu u aaropuTMbl pacuera rpoiecca MacCOBOM KPUCTAILIU3AIUU U3 PACTBOPOB.

6.7 Mogenu u alropuTMbl pacdeTa COBMEIICHHBIX U OMOTEXHOJIOTHYECKUX MTPOIIECCOB.

3akiioueHue

4 O0bemM yueOHOM TMCUMIIINHBI

O0BbeM THCHHILIHHBI
Bua yuyeOHo# padoThl Axan. | Actp.
3E
q. q.

O0mas TPyI0eMKOCTh JMCIHIIIHHBI 4 144 108
KonTakTHasi padoTa — ayANTOPHBIC 3aHATHSA: 1,33 48 24
Jlexun 0,89 32 12
[Ipaktuueckue 3ansarus (113) 0,44 16 12
Jlaboparopubie paboTs (JIP) - - -
CamocrositesibHasi padora 2,67 96 72
KoHnrakTHas camocrositenbHas paboTa 2,67 0,4 0,3
CaMoCTOSATENbHOE U3YUEHUE PA3JIEI0B AUCITUTUIMHbI 95,6 71,7
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Buja xoHTpoOJIs: \ 3a4er c oneHKOM

AHHOTAI U padoyeil MPporpaMMel AU CHUILJIMHBI

«@Pu3nyeckas KyJabTypa U CHOPT»

1 Heap AUCHUIUIMHBI — (OPMUPOBAHUE MHUPOBO33PEHUS M KYJIBTYPHl JHYHOCTH, TPXKIAHCKON
MO3UIINH, HPABCTBEHHBIX KAueCTB, YYBCTBA OTBETCTBEHHOCTH, CAMOCTOSITEILHOCTH B MPUHSATUU PEIICHUMH,
CIIOCOOHOCTH WCTIOJIB30BaTh pPa3HOOOpa3Hbie (GOpMBI (PHU3UYECKON KYIBTYphI, CIIOPTAa H TypuU3Ma s
COXpaHEHUs U YKPEIUICHUS CBOETO 3J0POBbS W 3J0POBbS CBOMX OJIM3KMX B TMOBCEJIHEBHOM >KU3HU U
podecCHOHABHOM JIeATEIIBHOCTH.

2 B pe3yabTaTe n3y4eHHs AUCHUIIMHBI 00YUYAIOMIUICA 10JI2KEH:

Obnadams CleyONUMA KOMIIETCHIIUSMHU U UHIANKATOPAMH UX JOCTHKEHUS

VK-71,7.2,7.3,7.4

3namy:

- HAYYHO-TIPAKTUYECKUE OCHOBBI (DU3NYECKOMN KYJIBTYPHI U 3JI0POBOTO 00pa3a )KU3HU;

- BJIHUSHUE O3J0OPOBUTEIBHBIX CHUCTEM (PU3WYECKOTO BOCIUTAHUS Ha YKpEIJICHHWE 3/0POBbBS,

npodUIaKTUKY TPOPECCHOHATBHBIX 3a00JIEBaHUI U BPEIHBIX MPUBBIUEK;

- C1I0COOBI KOHTPOJIS M OIIEHKU (PU3NYECKOTO Pa3BUTUA U (PU3MUYECKOM MOATOTOBICHHOCTH;

- TpaBWIa ® CIOCOOBI TUTAHUPOBAHWSI WHIWBUAYAIBHBIX 3aHITHH  PA3IUYHON  IEJICBOM

HaIpaBJIEHHOCTH;

- UICTOPHUIO (PU3UUECKOU KYJIBTYpPhI U CIOPTA, MPEACTABICHUE O 3HAYMMBIX CIOPTUBHBIX COOBITHAX HE

TOJBKO CBOEH CTpaHbl, HO U MUPOBOTO YPOBHS, BAXKHEUIITNE JOCTHKEHUSI B 00JIACTH CIIOPTA;

- cnoptuBHble Tpaguuuu PXTY um. /.. MenaeneeBa, HOMHUTh O TIOJABUTaX CIOPTCMEHOB B TOJbI

Benukoit oreuectBeHHOM BoitHbI 1941-1945 1T

Ymemo:

- MOJJEpKHUBAaTh JOJDKHBIM YpOBEeHb (DM3MYECKON TMOATOTOBIEHHOCTH HJsi  oOecreueHus

MTOJTHOIICHHOW COIMAIbHOU U MTPOECCUOHAITBHON A TEIIPHOCTH;

- UCIOJIb30BaTh OCHOBBI (PM3UYECKON KYIBTYPHI JJIs1 OCO3HAHHOTO BBIOOpA 370pOBbECOEPETAIONINX

TEXHOJIOTHH C Y4eTOM BHEIIHMX M BHYTPEHHUX VYCIOBHM peayn3aiuu MpodecCuOHATBHON

NEeSTENbHOCTH;

- CaMOCTOSATEIILHO 3aHUMAaThCS (PU3UUECKON KYIbTYPOU U CIOPTOM;

- OCYILIECTBJISATH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOET0 OpraHu3Ma U cOONI0/IaTh MpaBuia TUTHEeHbl U

TEXHHUKHU O€30MaCHOCTH.

Braoemy:

- CpeACTBaMH U METOJIaMU YKPEIUICHHUS 3/10POBbs, GU3UUYECKOTO CAMOCOBEPIICHCTBOBAHMS,

- JIOJKHBIM ypOBHEM (DU3WYECKOM MOArOTOBIEHHOCTH, AJIs 0OecTeyeH s OJHOLIEHHOM ColnaibHON

1 po(hecCUOHATBbHOM JesITENbHOCTH.

3 Kpartkoe coaepxxanue JUCHUUIIIHHBI

Pasoen 1. llpenmer @usnueckas Kynbrypa u cropt. Mcropus KuC

1.1. TIPEAMET ®U3MYECKAS KVYJIBTYPA W CIIOPT. 3amaun u MecTo AUCHUILIMHBI B
MOAroToBKe OakanaBpa. OpraHuszaius yueOHOTo mpoiiecca B paMKax JAeMCTBYIONIEH PEHTUHIOBON CUCTEMBI.
TpeGoBanus K 3a4eTy.

1.2. UCTOPUSA CIIOPTA. Ilpoucxoxnenue ¢GU3MYECKUX yOpaxkHeHud u  urp. JpeBHue
onmumnuaapl. Onummnuiickoe nBukeHne. CHOPTUBHBIE OOIIECTBA: HCTOPHS (U3KYIBTYPHO-CIOPTUBHBIX
oOmiecTBeHHBIX opranu3anuii. CnopTcMeHbI B ToAbl Bennkoil 0TeuecTBeHHOM BOWHBI.

Pazoen 2. OcHOBBI 310pOBOTO 00pa3a JKU3HU

2.1. BPAUEBHBII KOHTPOJIb U CAMOKOHTPOJIb HA 3AHATUAX ®U3NYECKOU
KYJIbTYPOU 1 CIIOPTOM.

BpaueOHbIii KOHTpPOJb U BpayeOHOE OCBUAETENHCTBOBaHHE. llemarorudyeckuii  KOHTPOJIb.
CaMOKOHTpOJIb: €0 OCHOBHBIE METObI, TOKa3aTeNu, KPUTEpUU U OlLeHKH. [IpoduiiakTuka CIIOPTUBHOTO
TpaBMatu3Ma. OCHOBHBIE BHUIBl TpaBM Yy pa3HbIX croenuanu3auuii. Oka3zaHue MepBOM MNOMOUIM Jis
CTYIACHTOB BY30B XHMHKO-T€XHOJIOTUIECKOTO TTPOIIIS.
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2.2. TATUEHUYECKOE OBECTIEYEHUE 3AHSATUN O3/IOPOBUTEJILHON ®U3MUYECKON
KYJIbTYPOI. I'uruena (pu3uueckoro BOCIMTAHHS M CIOPTA. PeXKUM NUTAHMS NPH 3aHATHAX (BU3HUECKOI
KynbTypoid u cioptoM. CorranbHasi Turuera. ColuanbHO-0TIacHbIE O0JIC3HH U MEPHI PO (DUITAKTHKH.

Pasoen 3. buonoruueckue 0CHOBBI (PU3UYECKON KYIbTYpPHI U CLIOPTA

3.1. BUOJIOTUYECKME OCHOBBI ®U3WYECKON KVYJIBTYPbI M CIOPTA. Opranusm
YeJoBeKa KaK eIMHas caMOpa3BHBAroOIIascs Omojormueckas cuctema. dusmyeckoe pa3BHTHE YEIIOBEKA.
JIBurarenpHasi aKTUBHOCTh M €€ BIIMSAHHME HA YCTOWMYMBOCTH, M aJaNTAIllMOHHBIE BO3MOXXHOCTU YEJIOBEKA K
YMCTBEHHBIM U (DU3HUYECKUM HArpy3KaM MPHU Pa3IMIHBIX BO3JACHCTBUIX BHEIIHEH CPEIBL.

3.2. OBPA3 XXM3HU U EI'O OTPAXEHUE B ITPO®ECCHUOHAJIBHON JIEATEJbHOCTH.
310pOBBE YETOBEKA KaK HEHHOCTh. 3I0POBBIA 00pa3 KHU3HH M €ro COCTaBiisitonine. Poib W BO3MOXXHOCTH
(bu3HUecKo KyJIbTyphl B oOecriedeHuH 30poBbs. COlMaNbHBIA XapaKTep MOCIEICTBUN JUISl 3I0POBBS OT
yIOTpeOIeHUST HAPKOTUUYECKUX CPEACTB U JAPYruX MCHUXO0aKTUBHBIX BemiecTB (I[IAB), momwHra u muimeBbIx
n00aBOK B CHOpTE, AJIKOTOJSI U TabaKOKypeHus. JIOMMHT KaKk MCKYCCTBEHHOE TMOBBINMICHUE (PU3UYECKON
paboTOCIIOCOOHOCTH U €r0 OTPUIIATEILHBIE TIOCIEACTBUSI.

Pasoen 4. IlpodeccronanbHO-IpUKIaHas pU3NYecKasi KyJabTypa U CIOPT

4.1. OBIIAA ®USNYECKAA W CIIOPTUBHAS TIOAI'OTOBKA CTYAEHTOB B
OBPA30OBATEJIbBHOM IIPOLIECCE. Meroauueckue mpUHIMIBI (U3HYECKOr0 BocnHUTaHuA. OCHOBBI U
sTanbel 0Oy4YeHHs NBIWKEHHSIM. Pa3Butne ¢uszmuecknx kadecTB. DOpMHUPOBaHHE TMCUXMYECKUX KauyeCTB B
nporecce ¢uzndeckoro BocruTaHua. CrnoptuBHas moarotoBka. CTpykTypa MOJATOTOBICHHOCTH
CIIOpTCMEHa. MaccoBBI CIOPT M CHOPT BBICIIUX JOCTIKEHUM, HUX Heau W 3anadd. CrnopTUBHBIE
COPEBHOBAHUS KaK CPEJICTBO U METOJ OOIICH M CIIeIUaIbHON (PU3UYECKOM MOTOTOBKH CTYICHTOB.

4.2. ®UBNYECKAS KVJIbTYPA U CIIOPT B ITPO®ECCUOHAJILHOM JEATEJIBHOCTU
BAKAJIABPA. JlugHast W CONMATBHO-DKOHOMHYECKAss  HEOOXOJAMMOCTh  MCUXO(U3MUECKOU
MOJATOTOBKM YenoBeka K Tpyay. Mecro TIIIDII B cucremMe mMOATOTOBKUA OyaymIero CHEIHAINCTA.
[IpousBocTBeHHas ¢puznyeckas KynbTypa u crnopt. [IpousBoacTBenHas rumMHactuka. OcoO0eHHOCTH BbIOOpa
(dhopM, METOZIOB U CPenCTB (PU3UIECKON KYABTYpHI M CIIOpPTa B paboyee U CBOOOIHOE BPEMsI CIICIIHATIUCTOB.
[Ipodunaktuka mnpodecCHOHANBHBIX 3a00JI€BaHUN CcpeACTBaMU (U3MUECKOW KYyJbTYphl M CIOpTA.
JlomoJTHUTEIBPHBIE CPEJICTBA TMOBBIMICHUST 00meld u mnpodeccnoHabHON padoTocnocoOHocTH. Brusame
WHJIMBUIYAIBHBIX OCOOCHHOCTEH M CaMOCTOSITEIBHBIX 3aHATHH (DU3UYECKON KyJbTYpOW M CHOPTOM Ha
OpraHu3M.

4 O0bem y4yeOHOH TMCUUIIIMHBI

Cemectp
Bcero
Byl yueOHOM paboThI I cemectp 4 cemectp
3E Axan. 3E Axa. 3E Axan.
4. q. q.
OO61ast TpPyA0EeMKOCTh AUCHUIUIMHBI TI0 Y4eOHOMY 2 72 1 36 1 36
TUIaHYy
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 2 72 1 36 1 36
Jlexuunu (Jlek) 0,2 8 0,1 4 0,1 4
[Ipaktuueckue 3ausatus (113) 1,8 64 0,9 32 0,9 32
Buj UTOroBOr0o KOHTPOJISi: 3auer 3ager
Beero Cemectp
. 1 cemectp 4 cemectp
Buner yae6HOI paboThI Acr
3E Actpu. | 3E | Actp.u. | 3E q p-
OO61ast TpyA0eMKOCTh AUCHHUIIINHBL 10 y4eOHOMY 2 54 1 27 1 27
TUIaHY
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 2 54 1 27 1 27
Jlexuuu (Jlek) 0,2 6 0,1 3 0,1 3
[Tpaktaeckue 3anstus (I13) 1,8 48 0,9 24 0,9 24
Buja MTOroBOro KOHTpOJIf: 3auer 3ayer
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AHHOTanus padoyeil NPOrpaMMbl AU CHHUILIMHbI
«JIeKTUBHbIE JHUCIUILINHBI 110 (PU3HUYeCKOH KYyJbType H CHOPTY»

1 Heap aucuMmiIuHbl — QopMHUpOBaHUE (UBUYECKONH KYJIBTYphl JIMYHOCTH M CIIOCOOHOCTH
HAIpPaBJICHHOTO UCIOJIb30BAaHUS Pa3HOOOPA3HBIX CPEACTB (PU3MUECKOW KYJABTYPHI M CIOPTa, TypH3Ma Jyis
COXpAaHEHHUS M YKPEIJICHHUS 3A0POBbS, NMCUXO(PH3MUYECKOW IMOATOTOBKM M CaMOIOJrOTOBKH K Oymymieit
npohecCHOHATFHON IATENILHOCTH, MOJTyYCHUN HaBBbIKA B OJTHOM M3 BEIOPAHHBIX BHJIOB CIIOPTA.

2 B pe3yabraTe H3yYeHUs] JUCHHUILINHBI 00yYAIOLIUICH J0JI/KEH:

Obnadamye CleAyIOMUMA KOMIIETEHIIMSMU ¥ WHIUKATOPAMH UX TOCTH)KECHUS:

VK-71.1,72,73,7.4

3nams:

- HayYHO-TIPaKTUYECKHUE OCHOBBI (PM3UUECKOH KyJIbTYPHI U 3J0pOBOT0 00pa3a »KU3HH;

- BIHSHHUE O3J0POBUTEIBHBIX CHUCTEM (U3UYECKOTO BOCIUTAHUS Ha YKPEIJIEHHE 310pOBbs,

MpOoPUIAKTUKY MPOGECCHOHATIBHBIX 3a001€BaHUI U BPEIHBIX IPUBBIYEK;

- c110COOBI KOHTPOJIS M OLIEHKU (PU3NYECKOTO pa3BUTUA U (PU3UUYECKOM MOATOTOBICHHOCTH;

- MmpaBWwiIa U CHOCOObI MJAHUPOBAHUS WHIUBUIYaJIbHBIX 3aHATHH  pa3IMYHOM  1IeJeBOM

HaIpPaBJIEHHOCTH;

- cnoptuBHble Tpaguuud MXTU-PXTY um. JI.U. Menaeneena.

Ymems:

- TIO/IEPKUBAThH JIOJDKHBIA YPOBEHBb (DU3NUECKOMN MOATOTOBICHHOCTH JIJIsi OOECTIEYSHUS TIOTHOIICHHOM

COLIMANIBHOM U TPO(ECCHOHATILHOM JesITENbHOCTH;

- HCHOJIb30BaTh OCHOBBI (PM3MUECKON KyIbTYpbI Ul OCO3HAHHOTO BBIOOpaA 3/710pOBbecOEeperarommx

TEXHOJIOTUH C Y4YeTOM BHEIIHUX M BHYTPEHHHUX YCJIOBHH peanu3anuu MnpodecCHOHaIbHON

NesITeNIbHOCTH;

- CaMOCTOSITENbHO 3aHUMAThCSl (PU3NUECKON KyIbTYpOIl M CLIOPTOM;

- OCYILECTBJIATh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOErO OpraHM3Ma M coOJI0/aTh MpaBUila TUTHEHBl U

TEXHUKU 0€30IMacHOCTH;

- BBINOJIHATh MHAUBUAYAIBHO MOAOOpaHHBIE KOMILIEKCH MO (PU3NYECKON KyIbTYpe M Pa3IN4HBIM

BHJIaM CIIOPTa;

- OCYILIECTBIISITh TBOPYECKOE COTPYJHMUYECTBO B KOJUIEKTUBHBIX (opMax 3aHATHH (PU3HMUECKON

KYJIBTYPOH U CIIOPTOM;

- BBIIIOJIHSTH IPUEMBI 3AIIUTHI 1 CAaMOOOOPOHBI, CTPAXOBKH U CAMOCTPaXOBKH.

Braoemy:

- CPeJICTBAMM U METO/IaMU YKPEIUIEHUS 3J0POBbs, PU3MUECKOr0 CaMOCOBEPIIEHCTBOBAHUS;

- TOJDKHBIM YPOBHEM (DPU3HUYECKOM MOATOTOBIEHHOCTH, /Ul 00eCIeYeH s OJHOLEHHON COLManbHON 1

po(hecCUOHAIBHON AEATEIbHOCTH;

- TEXHUYECKUMH U TAKTUYECKMMH HABBIKAMU B OJIHOM U3 BUJOB CIIOPTA;

- MCII0JIb30BaTh NMPUOOPETEHHbIC 3HAHUS U YMEHUS B MPAKTUYECKON AEATEIbHOCTU U MOBCEAHEBHOM

KU3HU

3 Kpartkoe coaepxxanue JUCHUIIIHHBI

Paszoen 1. OcHOBBI IOCTPOEHUS 030POBUTENBHON TPEHUPOBKU. TeopeTnuecko-MeTOIMUYEeCKUE OCHOBBI
¢u3nueckoil KynbTypbl U cnopta. CojepxKareiabHble OCHOBBI 03JJOPOBUTEIIBHON (DU3UUECKON KyIbTYpbl U
ciopta. OCHOBHBIE HAIpaBJIEHUS: O03J0POBUTEIBLHO-PEKPEATUBHOE, O030POBUTEIBHO-PEAOMINTALIMOHHOE,
CIIOPTUBHO-peabMIUTAIIMOHHOE, TUrueHndeckoe. [loBbinieHne (QyHKIMOHAIBHOTO COCTOSIHUS OpraHu3Ma U
¢u3nyeckoil moaroToBaeHHoCcTH. CHocoObl periaMeHTaluu Harpy3ku: OU3KyIbTYPHO-03/10pPOBUTENIbHbIE
METOJUKH U cUCTeMbl. OCHOBHBIE (ha3bl 03A0POBUTEIBHON TPEeHUPOBKH. OIEHKA COCTOSHHS 37I0POBbS U
(¢u3n4ecKoi MOJArOTOBIEHHOCTH 3aHUMAIOUIMXCS (U3UYECKON KynbTypoil M cnopToM. DyHKIMOHATBHBIE
npoosr (UCC, Al, )KEJT u 1.1.).

Pasoen 2. JIBurarenbHble BO3MOKHOCTH 4eoBeka — BocnuTanue (usndyeckux kauects. BOCK I'TO.
Mertoauka opranuzanuu M mnpoBeaeHus BujoB ucnbiTanuii ['TO. Cucrema B3aumonelcTBus B cdepe
¢u3nyeckoil KyabTypbl W crnopra. Bocnurtanue (u3MYecKMX KadecTB, oOOydaromuxcsi (OTHeNbHbIE
Ka4eCTBEHHBIEC CTOPOHBI IBUTATEIILHBIX BO3MOKHOCTEH UEIIOBEKA).

Paszoen 3. Metoauka opraHu3allid ¥ THpPOBEJICHHS CIOPTHUBHBIX COPEBHOBAHUN M (DU3KYIBTYpPHO-
MacCOBBIX MEpONpHUATUH. XapaKTepUCTHKA CHOPTHBHBIX COPEBHOBAHMM U  (U3KYJIBTYPHO-MACCOBBIX
MeponpusiTiil. CHOpTUBHBIE COPEBHOBAaHUS, NPOBOJMMBIE IO OOIMICIPUHATHIM IpaBuiaaM. EauHbIi

97



KaJeHJapHBIA TUIaH (U3KYJIBTYPHBIX M CIOPTHUBHBIX MeponpusTHii). OpraHuzamusi CIOPTUBHBIX
MeponpusaTuil. Omumnuiickas xaptusi. denepanpHple (CHEUalIbHbIE, HALMOHAJIBHBIE) 3aKOHBI CIIOPTE.
Knaccugukamus ciopTUBHBIX copeBHOBaHMiA. HpaBcTBeHHBbIC OTHOIICHUs B cnopte. Fair Play («Uectnas
urpa») — Kak OCHOBa 3THYHOro moBeaeHuss B cropre. Konexc cnoptuBHOM »THKH. [lpodunaktuxa
Hapymennii cnoptuBHoi ATHKU. BAJIA. Komekc BAJIA. MexayHapoaHas KOHBEHIIMS O OoprOe ¢
JOTIMHIOM B CIIOpTE.

4 O0bemM yueOHOM TMCUMIIINHBI

B Cemectp
Bun yaebHOM paboThI aKaJieM. 1 2 3 4
gacax
OO0mast TpyI0eMKOCTh TUCIUTUIHHEI 110 328 56 92 90 90
yueOHOMY IIaHy
KonTakTHast paboTa — ayAuTOpHbBIE 192 32 64 64 32
3aHATHSA
[Tpaktugeckue 3ausTus (I13) 192 32 64 64 32
CamocronTennnasi padora (CP) 136 24 28 26 58
KoHTakTHas camocTosiTeNbHas padboTa 0,8 0,2 0,2 0,2 0,2
CaMOoCTOSATeIFHOE U3YUCHHUE Pa3/ieioB 135,2 23,8 27,8 25,8 57,8
JMCIUTUTHHBI
By HTOroBOro KOHTPOJIS: 3a4eT 3a4eT 3a4eT 3a4eT 3a4eT
3a4er / IK3aMeH
B actp Cemectp

Bunx yaeOHoM paboTh qacax I I i v
OO61ast TpyI0€MKOCTh TUCIUIUIUHBI TI0 246 42 69 67,5 67,5
y4eOHOMY TUTaHY
KontakTHasi paboTa — ayIMTOpPHbIE 144 24 48 48 24
3aHATHSA
[Ipaktuueckue 3ansarus (113) 144 24 48 48 24
CamocrositesbHas padora (CP) 102 18 21 19,5 43,5
KonTtakTHas camocTosTeNnbHas paboTa 0,6 0,15 0,15 0,15 0,15
CaMocTOATENnHbHOE N3YUCHUE Pa3/IeoB 101,4 17,85 20,85 19,35 43,35
JMCUIUTUTHHBI
Bux uTOroBOr0 KOHTPOJIsI: 3auer 3a4er 3a4yer 3a4yer 3a4eT
3a4eT / IK3aMeH

AHHOTanusA padodeil MPOrpaMmMsbl MOIYJIsI
«BBeaenue B MHPOPMALMOHHBIE TEXHOJIOTHID)

1. Iear Momyass — O3HaKOMJIEHHE CTYJEHTOB C TEOPETHMUYECKHMH, MPAKTUUYECKUMHU U
METO/I0JIOTHYECKUMU OCHOBAaMHM COBPEMEHHBIX MH(OPMAIMOHHBIX CUCTEM. B pamkax u3ydeHUss MOIyns y
CTYICHTOB (OPMHUPYIOTCS TEOPETHUECKHE 3HAHWSA U TMPAKTUUYECKUE HAaBBIKU MO0 HHCTPYMEHTAIbHBIM
CpeacTBaM MporpaMMHOro oobecredeHus. CTyaeHThl H3y4arOT Ha MpakTUKe BHUABI HWH()OPMAIMOHHBIX
TEXHOJIOTHH.

3agaum mMoayJsi — IpUOOpETeHNE CTYJACHTAMH MPOYHBIX TEOPETUYECKUX 3HAHUN U MPAKTHUUECKUX
HABBIKOB B 00;1acTH MH(POPMAITMOHHBIX TEXHOJIOTHH.

2. B pesyabTare n3y4eHuss MOAYJIsi 00y4YaIOIMIiCS 10JI/KEH
Obnadamye CleAyOMUMU KOMIIETEHIIMSAMU U UHIMKATOPAMH UX TOCTHXKEHUS:
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OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.6; OIIK-2.9; OIIK-2.10; OIIK-4.1; OIIK-4.2;
OIIK-4.3

B pe3ynbpraTe 0cBOEHUS MOy CTYACHT JOJIKEH:
3uams:

— TIPOLIECCHI, METOABI TOWCKa, cOOpa, XpaHEHHs, OOpabOTKH, MPEACTaBICHUS, PACIPOCTPAHECHUS
uHbOpMAIMM W CHOCOOBI OCYIIECTBICHUS TaKUX IPOLECCOB M METOM0B (MH(OpMAIMOHHBIE
TEXHOJIOTUN)

— COBpPEMEHHBbIE MHCTPYMEHTAIBHBIE CPEJbl, TPOTPAMMHO-TEXHHUYECKHE MIaT(HOPMBI U MTPOTPAMMHBIE
CpEeICTBa, B TOM 4YHUCJIE OTEYECTBEHHOI'O IIPOM3BOJICTBA, HCIOJB3yeMbIE IJIsl PpELIeHMs 3aziad
npoecCHOHATBFHON AEATEIbHOCTH, U TIPUHIIUITEI UX PAOOTHI.

Ymems:

- BbpIOMpaTh M HCIOJIB30BaThb  COBPEMEHHbIE  UH(POPMAIMOHHO-KOMMYHUKAIMOHHBIE U
MHTEJJIEKTYaJbHbIE  TEXHOJIOTMHM,  HWHCTPYMEHTaJbHbIE  CpPEIbl,  MPOrpaMMHO-TEXHHUYECKHE
m1aTGopMbl U MPOrpaMMHbBIE CPEICTBA, B TOM YHCIE OTEYECTBEHHOI'O MPOU3BOJACTBA, I PELICHUS
3a/1a4 TPOPECCHOHATILHON ACATEIHbHOCTH

— aHaNM3HpOBaTh MNpoQeccCHOHANbHbIE 3a/Jadyd, BHIOMpPAaTh M HCIOJB30BaTh mnoaxoxsmue UWT-
TEXHOJIOTHUHU.

Bnraoemy:

— HaBBIKaMH paboTHI ¢ JekauMu B ocHoBe U T-perienuii JaHHbIMU

— HaBBIKaMH MPUMEHEHUS! COBPEMEHHBIX NHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX U MHTEIIEKTYaIbHbBIX
TEXHOJIOTUH, WHCTPYMEHTAJbHBIX CPEACTB, B TOM YMHCJIE OTEUECTBEHHOIO IPOU3BOJCTBA, JUIA
pelieHus 3a1a4 NpoPeccCuOHAIbHOMN 1€ TEIbHOCTH.

3. Kparkoe cogep:xanue MOIyJIst

1 cemecTp — OcHOBBI HHPOPMAUOHHBIX TEXHOJIOTH A
Pasznen 1. BBenenue B uHGOPMAUMOHHbIE TEXHOJIOTHH.

1.1. CrtpykTypa oOIEpalMOHHBIX CHCTEM, IaKeThl NPHKIAAHBIX mporpamMm, Microsoft Office.
Knaccudukanuss nporpaMMmubiX cpeactB. CucTteMHOe W TNpuKIaaHOe mporpammHoe oOecneuenue [IK.
0630p omnepanuonubix cucrem (OC). Ilpuniuner co3manust u coctaB OC: sapo, uHTepdeinc, apaBepsl.
Kpatkas xapakrepuctuka WINDOWS, moayneHbiii npuniun noctpoenus. Cpega WINDOWS: okna, ux
3JIEMEHTHI, pab0Ta B MHOTOOKOHHOM PEXHUME.

1.2. TekcroBeii pemakrop WORD, pemakTopbl MaTeMaTHYECKUX M XHMHUYECKHX (HOpMYIL.
Bo3moxHocTH co3nanusi neKTpoHHBbIX npeseHtanuii (Power point). Co3nanue TOKyMEHTOB DPa3TUYHBIX
dbopMm (craHmapTHbIX W HecTaHmapTHbIX). Co3laHUE U PEJAKTUPOBAHHE TEKCTOBBIX JOKYMEHTOB C
MaTeMaTH4YeCKUMH U XUMUYECKUMU (HOopMyTamMu.

1.3. Tabmauunsrit npoueccop EXCEL: 0030p, Tumbl u afpecaius siueek, GopMar siueek, BCTPOCHHbBIE
¢byukuun, popmatuposanue Tadnui. EXCEL: Bo3MokHOCTH TaOIMYHOTO peaKTOpa M UCHOJIB30BaHUE €ro
JUIs pelieHus nHGOPMAIMOHHBIX U MH)KEHEPHBIX 3a/1a4. [locTpoeHue rpaikoB U Tuarpamm.

1.4. EXCEL. Omnepamuun ¢ MaccuBaMu. Pa3paboTka M peanuzaius NPOCTEUIINX aJrOPUTMOB C
HCIOJIb30BaHMEM BO3MOXKHOCTEH pefakTopa (HAaXO0XKIACHHE MaKCHMalbHOTO (MHUHHUMAIBHOTO) JJIEMEHTa
BEKTOpPAa M MaTpHUIIbl, HAXOXKJIECHHUE CYMMBbI SJIEMEHTOB BEKTOpPA W MAaTPHUIIbl, BBIYMCICHUE MATPUUYHBIX
BBIpaKeHUH). PelleHne BBIYMCIUTENBHBIX 3a/ad C wHchnonb3oBanueM Tabmui. Pemenune CJIAY ¢
MCI0JIb30BaHNEM OOpaTHON MaTpPHIIBI.

1.5. EXCEL Iloctpoenue rpadpukoB u auarpamm. PacdeT (yHKIMOHAJIbHBIX 3aBUCHUMOCTEH H
NOCTpOeHHE rpauueckux H300pakeHuit ¢ ucnoib3zoBaHueM ctaHfgapTHbIX pyHkumii EXCEL u macrepa
¢ynkuuii. [TocTpoeHne moBepXHOCTEN ¢ UCMOIB30BaHUEM MacTepa auarpamm. [locTpoeHune TuHMiA TpeHaa.

Pa3nes 2. AnroputmMbl 1 OCHOBBI IpOorpaMMupoBanns Ha si3bike MATLAB.

2.1. AnropuT™mbl, THNBI anropuTMmoB. [loHsTHe anroputma M ero cBoiictBa. CrocoObl 3ammcu
aIropuTMoB. MOJyIbHBIM NPUHLMII TOCTPOEHUS ANrOpUTMOB M IporpamM. [laker kommbproTEpHON
matematuku MATLAB. XapakTepHCTUKH $3BIKOB MPOTrPaMMHUPOBAHMs. DBOMIONUS W KIaCCHU(pHUKAIUA
SI3BIKOB IIpOrpaMMHUpPOBaHUS, MMIIEpaTUBHEIE, (byHKIMOHATIBHEIE, JIOTUYECKUE, 00BEKTHO-
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OpUEHTUPOBAHHBIC, X KOMOMHAIMH. [IOHATHSA TpaHCISAIMK, KOMIWIALIUN, HHTEPIPETALNH, UX PAa3TUYHUs.
SI3pIKM TPOrpaMMUPOBAHUSI BBICOKOTO YpOoBHs. CTPYKTYpPHOE NIPOrpaMMHUpOBaHue, ero ocodoennoctu. O63op
MaKkeToB KOMIIbIOTepHO# Marematuku — Matlab, Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHoOBHbIE CTPYKTYypbl M HIPHUHLHUIBI CTPYKTYPHOI'O IPOrPaMMHUPOBAHMS,
wuiocTpanus. ba3zoBele anropuUTMHUYECKHE KOHCTPYKLUHU (ClIeZJOBaHHME, BETBJIEHUE, IOBTOPEHUE), HX
peanmzanuu. Oneparops! s3bika porpamvupoBannss MATLAB. OchoBHabie pematenu (solvers) MATLAB
IUISl pealin3allii BBIYMCIUTENBHBIX aIropuTMOB. bubnunoreka cranmaptaeix ¢ynkimii size, length, numel,
zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf.

2.3. IlocTpoenue rpadukoB GYHKIMH OJHON U ABYX NepeMeHHbIX. Mcnonb3oBanue GyHkumid plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, opopmienue rpagukoB (3aroJIOBKH, MOIMKCH IO
OCSIM U IIp.).

2.4. Omepanuyd HajJ MacCHBAaMH: BEKTOpaMH W MaTpUIAMH - CIOXKEHHE, YMHOXXCHHE,
TpPaHCIIOHUPOBaHUE, oOpalieHue (inv), BEIYUCIEHNE HOPMBI (norm), panra (rank) u onpenenuTens MaTpHUIIbl
(det). AnropuT™MBl HaXOXXJIEHUSI MaKCUMaJIbHOTO, MHUHHUMAJIBHOTO DJIEMEHTa B MAaCCHUBE, alTOPUTMBI
COPTUPOBKH M UX peanuzalus (Hanpumep, Selection Sort).

Paznea 3. Ynciaennsie meroabl. Peannsanus npocreiimux aaroputmon B cpeie MATLAB.

3.1. UwucrneHnHsle METOIbI, XapaKTEPUCTHKA U HX OCOOEHHOCTH, TMOHATHE CXOJAUMOCTH METOJa.
DneMeHTbl TEOPHH MOTPEIIHOCTeH, KiaccupuKalus MOrpelHOCTe, abCoNIOTHasT M OTHOCUTENbHas
MOTPEIIHOCTh, TOHATHE (DYHKIIMKM HOPMBI. BBeleHWE B CTaTHCTHKY. AJTOPHTMBI JUIS CTaTHCTHYCCKON
o0paboTku HHpOpMaNMK (BBIYMCIEHUE TOYEYHBIX M HHTEPBAIBHBIX OLIEHOK PpEe3yJbTaTOB H3MepsieMoil
BenuuMHbI), ux peanuzaimu B [IKM MATLAB. Hcnonb3oBanue ¢pyHkIui min, max, median, var, polyfit,
polyval.

3.2. Ilpubmmwkenue Gyakumii. MaTepnosnsiius MaorouneHamu. KycodHass wHTEpromsaius (CIruiaiH).
Onenka norpemrHoctd. dynkiun MATLAB ans pa6otsl ¢ MHOTOuwneHamu polyld, polyval, polyfit, polyder,
polyint.

3.3. Boruncnenue onpeeneHHbIX HHTErPaioB, alTOPUTMbI METOJIOB MPSIMOYTOJIbHUKOB, Tparnenuii u
CuMIicOHa, OLIEHKAa MOTPEUIHOCTH MEeTo/0B. Peamuzariuss aaropuTMOB YHCIEHHBIX METOJIOB BBIYHUCIICHHS
oTpeieNIeHHBIX HHTErpaioB B cpeae MATLAB, npumenenune cranaapTHeIX GyHKIUH trapz, quad, integral.

3.4. UccnenoBanue (yHKIMM OAHOW TepeMeHHOW. PemieHue HenmuHerHoro ypaBHeHus f(x)=0.
Otnenennie KOpHe. ANTOPUTMBI YTOUHEHUS KOpHS (METOJ MOJOBHHHOTO JeneHus, HpioToHa, mpocToit
utepanun). CpaBHUTEIbHBIC XapakTEPUCTHKU. Peanmsanmst amroputmoB B cpeae MATLAB mo Omok-
CXeMaM U C HCIOJIb30BaHUEM pelareseit roots, fzero.

3.5. UccnenoBanue GyHKIIMU OAHOU nepeMeHHO. [louck skctpeMyma (yHKIMH BbrauciurenbHbie
QITOPUTMBl HAXOXXICHHS JIOKAIbHBIX M TJI00ATbHBIX SKCTPEMYMOB (METOJ AEJCHUS OTpe3Ka IMOIoJiaM,
METO/1 30JI0TOTO CEYEHHsI), UX pealn3aluu Mo OJI0OK- cXeMaM M ¢ HCIoyib3oBaHueM pematens fminbnd B
cpeae MATLAB.

Paznea 4. Komnblorepubie ceTu. ba3bl 1aHHBbIX.

4.1. KoMnbloTepHbIE CETH: TOMOJIOTUU CETeH, UX XapaKTepUCTUKHU. TOIMOJOTHM CETEil: 3Be3/Has,
IIMHHAsA, KoJblieBas. CeTH 3aKphITOrO THUIA: JIOKAJbHBIE U PACIPE/ICTICHHBIE CETH, KOPIOPATUBHBIE CETH.
[IporpaMmHO-TeXHUYECKOE OO€ECIeYeHHe: aJapecalus, OINepallMoOHHas CHCTeMa, aJamnTephl, IpalBephl,
MPOTOKOJIBI (0COOBIE SA3BIKHM, HA KOTOPHIX OOMEHHUBAIOTCA HMH(pOpPMAIEl KOMIBIOTEPHl B CETH, HANPUMED,
TCP, TCP/IP, UDP).

4.2. T'nobanpHbie cetn paznuuHoro maciirada (WAN —Wide Area Net, MS Network, Internet).
Bo3moxnoctn cetn MarepHer, Cucrema TenekoHdepeHIuii. OnekTpoHHas mourta. Jloctynm K
nHQOpPMallMOHHBIM  pecypcaMm. 3ammra uHpopMaiuu. [loHsTHe 0€30MaCHOCTH  KOMIBIOTEPHOMN
uH(OPMALIUU: HAJESKHOCTh KOMIIBIOTEpA, COXPAaHHOCTh JAHHBIX, 3alllUTa OT BHECEHUsS W3MEHEHUH
HEYMOJHOMOYEHHbIMH S50 JHUIIaMH, COXpPaHEHUE TaWHbl NEPENHCKA B DIEKTPOHHOM CETH AJTrOpPUTMBI
3alUThl UH(POPMAIIUK: METO/IbI 3aIIUThI, KOMIIBIOTEPHBIE BUPYCHI B Oopb0a ¢ HUMHU. METObl peanu3aiuu
3aIUThl MHOOPMALIMU: TPOTPAMMHBIE, anlapaTHbIe, OpraHU3aI[MOHHBIE.

4.3. Undopmarmionnsie cucteMbl. CHCTeMBl yIpaBieHHs OaHKaMu U 0azaMu JaHHBIX. PensimoHHas
Mozens nmaHHbIX. CTpyKTypa 3amucd, METoJbl AocTyna K wHpopMmanuu. OOMEH NaHHBIMH C JIPYTHMH
npunoxeHrnsiMu WINDOWS: TeKCTOBBIMHU peIakTOpaMH U 3JIEKTPOHHBIMH TaOIUIIAMH.
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4.4. Pensaumonnas 6a3a nmanHbix ACCESS. I'maBHOe OKHO, MEHIO KOMaHj, IaHellb HHCTPYMEHTOB.
Co3nanue M OTKpbITHE 0a3bl JaHHBIX. BBOA M pelakTHpOBaHHME MAHHBIX B PEXHME TAOIHUIBI M PEKUME
KOHCTpYyKTOpa. @opMHUpOBaHUE 3aIPOCOB. 3arpochl MPOCTHIE U MHOTOTAOIMYHBIC, 3alIPOCHI C YCIOBUSMHU.
Cosznmanue otyetoB u GpopM. Texromorus peanuzanmu npocrenmux 3anad cpenctsamu CYBJ] ACCESS.

2 cemectp — [IpopuabHoe mporpaMMHoe oGecnedenne JJIsi pelieHus 32124 MPodeccHoHATbLHOI
NeATETbHOCTH

Paznea 5. IIKM Python u oco0eHHOCTH ero peaju3anuu AJsl pelieHUs] PacyeTHBIX 3aJa4 B XMMHHU H
XMMHMYeCKON TeXHOJIOTHH.

5.1. OOBEeKTHO-OPUEHTHPOBAHHBIN S3BIK IMporpaMMmupoBanusi Python: 0630p. OcoGenHoctn u
CBOMCTBA 00BEKTHO-OpueHTHpoBaHHOrO mnporpammupoBanus (OOII). Co3manue © UCMOJIB30BAHHUE
muctpubytuBa Anaconda. Uudpactpykrypsl Spyder, Jupiter, crpykrypa s3bika. OCHOBHBIE CTPYKTYpBI
TAHHBIX (CIHCOK KOPTEX, OOBEKThI) M ONepaluu HaJl HUMHU. ANropuTMbl. OCHOBHBIE aNTOPUTMUYECKUE
KOHCTPYKLUU (Cle0BaHNE, BETBICHHE, IUKJIbI) U UX peanu3anus B Python.

5.2. Beenenue B mporpamMMmupoBaHue Ha si3pike Python. Ctpykrypa nmporpammsl, OTCTYIIBI, MOAYIIH,
omneparopsl, (PpyHKIMM (MMEHOBAaHHBIE M AHOHHUMHBIE), O0coOeHHOCTH. CTaHAApTHBIE W HECTaHIApTHHIC
¢byukuun Python (o6mero Ha3HaueHus,, MaTeMaTHueckrue, 00paboTka CTPOK, BBOJI/BBIBO/).

5.3. Pa3zpaboTka aliropuTMOB, IPOrpaMMHUpOBaHKE U OoTiaaka nporpamm Ha Python (B cpene Spyder).
VYnpasnsromue koHCTpykiuH if, for, while.

5.4 O030p mnpeaMeTHO-OPUEHTUPOBAaHHOW OuOMMOTEKM wMoayiaed Python mist HaydHbIX W
MHXEHEepHBIX BbluMcieHuil SciPy (Monynu scipy U numpy, a Takxke matplotlib), cpaBuenne ¢ MATLAB.
OcHoBHasi CTpyKTypa AaHHbIX NumPy /Ui BEKTOpPHBIX M MAaTpUYHBIX BbluMcieHUud ndarray. OcoOeHHOCTH
BBITMIOJIHEHUS. JEMCTBUN Haj MaTpulamMM (CIOXKEHUE, BbIUMTAaHME, YMHOXKEHUE, OOpallleHHe) Ha A3bIKe
Python. Muadopmarmonnsie maTpuunbie QyHKIHU (HOpMa, ONpenenauTenb, paHr). Meroasl ndarray — T,
copy, shape, size, ndim u np., UHAEKCUPOBAHKUE, MATPUYHOE MTPOM3BEICHNE B (DYHKIIMA MOAYISI numpy len,
shape, zeros, eye, dot, isclose, linspace, gradient, linalg.det.

5.5 Tloctpoenue rpadukoB B Python ¢ mcmonb3oBanmem momymst matplotlib. ®yakiun momysst
matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver. YcraHoBka mapamMeTrpoB W
aHHOTHPOBAHUE IPAPUKOB.

Pasnesa 6. Meroabl BbIYHCIAUTENbHOI MaTeMaTuKH. OCHOBHBbIE 3Tamnbl pelieHus 3aaady Ha JIBM.
Pemenne cucreM JquHeHbIX ajdredopanyeckux ypasaenui (CJIAY).

6.1. IlpsimMble U WUTEpAllMOHHBIC YUCICHHBIE METOMbl. DJIEMEHThl T€OpUHU mNorpemHocteil. [lonstue
HOpMBL. OCOOCHHOCTH MalIMHHOW apudmeTrku (Kpatkuii moBTOp). OCOOEHHOCTH BBITIOJHEHUS JICHCTBUN
HaJ MaTpuiamu (CIOXKeHHe, BbIUUTAHUE, YMHOXKEHUE, oOpaleHue) Ha si3pike Python, umH(pOpManmoHHbIe
MaTpuuHble PYHKIUU (HOpMa, OIIPEEeIIUTENb, PaHT).

6.2. Pemenune cucrem muHeWHbIX anreOpanueckux ypaBHenuit (CJIAY). IloctanoBka 3amauu.
[Torpemnocti. MeTonpl ¢ HCMONB30BAaHHEM OOpPATHOM MATPHUIBI U METOJl MPOCTHIX UTepanuid. Pemenue
CJIAY B Python ¢ ucnosns3oBanuem mozayneil numpy.linalg u scipy.linalg. u ¢dynkuuii det, rank, inv, cond,
norm, solve.

6.3. O630p meronoB pemienust CJIAY. BpruncnurenbHas yCTOWYMBOCTh, CXOJUMOCTbH METOJIOB.
OO0ycOBIEHHOCTh CUCTEMBI JIMHEWHBIX anredpandeckux ypaBHeHuit (CJIAY) u uncino o0ycnoBICHHOCTH.

Pazgen 7. OOpaGorka pe3yJbTaTOB H3MepeHHs1 OJHOM Beau4uHbl. I[Ipudiamxenue QyHKoun
MHOIOYJICHAMHM ¢ OJAHOH He3aBHCHMOH mnepeMeHHOH. PemeHue cucreM HeJIHMHEHHBIX YpPaBHEHHMH
(CHY) 4yuc/ieHHBIMHM METOAaAMMU.

7.1. Ob6paboTKa HKCIEPUMEHTANbHBIX JaHHBIX. To4YeyHbIEe W HMHTEpBaJbHBbIE OIEHKH. DyHKUMU
Python. Onpenenenue kputepust CThroAeHTA.

7.2. Tlpubnuxenue ¢GyHKOuA. MeETOAbl WHTEPIONALUUA 3aBUCUMOCTEH C OJHON HE3aBUCHUMOMN
nepeMeHHO#. HTepnonsoHHbIi MHOTOWIeH Jlarpanika, peanuzamus B Python.

7.3. Tlpubnuxenne QyHKIUA. MeToAbl anmmpoOKCUMAIMM 3aBUCUMOCTEH C OJHOW HE3aBUCHUMOM
nepeMeHHol. Meron HauMmensmux KkBaapatoB (MHK). Wcnons3oBanue ¢ynkuuii  Python mms
anmpoxcumarun 1 MHK scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsq linear.
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7.4.. AnropuTMbl MeTOJa TPOCTON wWreparu u merona Herotona - Padcona mis pemenus CHY.

CKOpOCTh CXOJMMOCTH, OIIEHKHU MorpemHocTy. Peanu3anust metonoB B Python.
7.5. Meroarka NCIOIB30BaHUS pelIaTesieil B Moaylie scipy.optimize, ¢pyHkuuu root_scalar, root.

Pa3nen 8. Pemienne 3a1a4 MHOroMepHO#l ONTHMHU3ALMH YMCICHHBIMH METOAAMH. AHAJIN3 M pellleHue
auddepeHnANBHBIX YPABHEHUH YN CJIEHHBIMH METOIAMM.

8.1. Kmaccudukanuss 3amad ¥ METONOB ONTHUMH3AIMUA. MeEToa TpagleHTHOro ciycka. Meton

nepopMUpyeMoro MHOTOrpaHHuKa. Peanm3anus meronoB B Python.

8.2. Berpoennsie metonel SciPy. Beibop pemrarens B Moayie scipy.optimize BerpoeHnHbie MeTObI

SciPy, ¢dyakmu minimize scalar, minimize.

8.3. Anroputmbl METOAOB pemieHus aupdepeHIanbHpIX ypaBHeHHH. MeTtoasl Diiepa U ero

4. O6beM Moy M BUABI YUeOHOIl padoThl

Beero Cemectp
Bunx yaebHoli paboThI I cemectp 2 cemectp
3E Axar. 3E Axaj. 3E Axaj.
q, q, 9,
OO0uiasi TPy10€eMKOCTb MOIYJIsl 6 216 4 144 2 72
KonTrakTHasi paboTa — ayIMTOpPHBIE 3,78 136 2,36 85 1,42 51
3aHATHS:
6 mox uucne 6 opme 1 3 | 050 | 18 | 050 | 18
NPAKmMu4eckoil n0020MmoeKu ' ’
Jlexuuu (JI) 0,47 17 0,47 17 - -
[Tpaktuueckue 3ansatus (113) 1,42 51 0,94 34 0,47 17
8 MmoMm uucie 8 hopme npaKmuueckoll 0,50 18 0,25 9 0,25 9
Nno020mosKuU
JlaGopaTtopusie paboTsl (JIP) 1,89 68 0,94 34 0,94 34
8 mom uucie 8 hopme npaKmuyeckoll 0,50 18 0,25 9 0,25 9
no02omosKu
CamocrositesbHas padora (CP) 1,22 44 0,64 23 0,58 21
CamMocTosTenpHOE H3yUeHHE Pa3/IeiioB
MOJTyJIsl, B TOM YHCJIC TTIOATOTOBKA K
MPAKTUYECKUM 3aHSITHSM, 121 | 438 064 23 057 208
1a00paTOPHBIM paboTaM, MOATOTOBKA ' ' ' ’ ’
K TEKYIIEeMY KOHTPOJIIO, IPYTHUe BUJIBI
CaMOCTOSITEIBHOU PaObOThI
KonrakTHas camocrtositenbHas padora | 0,01 0,2 - - 0,01 0,2
Bujabl KOHTPOJISA
3auer - - + +
IK3aMeH + + - -
KonrakTHas paboTta - mpoMexxyTouHast 04 04 i
aTTecTaius 1 ' 1 ' i
CaMocCTOATEHHO U3YUEHHUE Pa3/IieoB 356 356 i
MOTyJIsl ' '
Bujx uToroBoro KOHTpoJIf: JK3aMeH 3auer
Cemectp
Bl yueGHOM paGoThI Beero 1 cemectp 2 cemecTp
3E AiTp. 3E A(‘:{Tp. 3E A(I:{Tp.

Moaudukanuu. Peanuzanus meronoB B Python. Breibop pemarens B monyne scipy.integrate, ¢yHKUNU
solve_ivp, solve_bvp.
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QO0masi TPy10€eMKOCTb MOIYJIsl 6 162 4 108 2 o4
KonTakTHasi paboTa — ayAuTOpPHBIE 378 | 102 236 | 6375 | 142 | 3825
3aHATHSA:

6 mom uucne 8 gpopme
HPAKMUYECKOU N0020Mmo6KuU

1 27 0,50 13,5 0,50 | 135

Jlexuwmu (JT) 0,47 | 12,75 | 0,47 12,75 - -
[Tpaxtuueckue 3ansarus (113) 1,42 | 38,25 0,94 25,5 0,47 | 12,75
8 MoM Hucie 8 hopme NPAKMUUECKOLL 050 | 135 0.95 6.75 0.95 6.75
no020mosKu ' ' ' ' ' :
Jlaboparopubie paboTsl (JIP) 1,89 51 0,94 25,5 0,94 | 255
8 MoM uucie 8 popme NPAKMu4eckoll

HOdPOMOsK 0,50 | 135 0,25 6,75 0,25 6,75
CamocrosiTesnnasi padora (CP) 1,22 33 0,64 17,25 | 0,58 | 15,75

CamocTosiTensHOE U3yUeHUE Pa3/IeiioB
MO)Iy.]'ISI, B TOM YHCJIC ITOATIOTOBKA K
HpaKTI/I‘-ICCKI/IM 3aHATUAM,
nabopaToOpHBIM paboTaM, MOATOTOBKA
K TEKYIIIEMY KOHTPOJIO, APYIrUe BUIBI
CaMOCTOSITEIHHOU PaObOThI
KonraktHas camocrositenpHas padora | 0,01 | 0,15 - - 0,01 0,15
Buabl KOHTpOJIs
3auer - - + +
IK3aMeH + + - -
KonTtakTHas paboTa - mpoMexyTouHas 03 03 i
aTTecTanusg ' '

CaMOCTOATENEHO U3YUCHUE Pa3/IeIOB
MOTyJIst

Buja nToroBoro KOHTpoJIs: IK3aMeH 3auer

1,21 | 3285 | 0,64 | 17,25 | 0,57 | 156

26,7 26,7 -

5.2 IncuuninHbl 4acTu, GopMHUpyeMoOil YYHACTHUKAMH 00pa30BaTe/IbHbIX OTHOLIEHUH (00s13aTe/IbHbIE
BapUaTHBHbIE TUCHUILINHBI)

AHHOTANUA padoyeil MPOrpaMMbl THCUUIIIMHBI
«JlabopaTOpHBI NPAKTHUKYM 110 OPraHUYeCKON XUMHHU»
1 eap AMCUMIUIMHBI — TPHOOPETCHHE CTYJACHTAMHW OCHOBHBIX 3HAaHUW W HABBIKOB IS
OCYILIECTBJICHUS CHHTE3a OPraHUYECKHUX BEIIECTB.
2 B pe3yabTraTe H3y4eHHs JMCUMILIHHBI 00y4al0IMICH T0JIKeH:
Obaadams cneayOUMMI KOMIIETEHIUSAMU U uHAuKatopamu ux goctmwxenus: VK-1.1; VK-1.4; VK-
1.5.
3name:
—TeXHUKY 0€3011acHOCTH B J1a00OPATOPUN OPraHMYECKON XUMUM;
—TPUHIUIIEI 0€30MaCHOTO 00pallleHus C OPraHnYeCKUMU COSIMHEHUSIMU;
—METO/JIbl U BUJBI XpoMaTorpaduu AJis onpeeNieHUs] COCTaBa PeaKIIMOHHON cMecH;
—TEOpPETHUECKHUE OCHOBBI CIIOCOOOB BBIJICTICHUS, OUUCTKU U UICHTU(HUKAIIUN OPraHUYECKUX BEIECTB;
—3KCIIEPUMEHTAJIbHBIE METOJIbl MPOBEAEHUS OPraHUYECKUX PEaKIUi, MPOTEKAIIINX MO Pa3IMYHbIM
MEXaHHu3MaM,;
—OCHOBHBIE 00IIIUE METOJMKH B3aUMHOM TpaHCHOpMAITUH KITACCOB OPTAHUYECKUX COSTUHEHUH.
Ymems:
—IPUMEHATh TEOPETUYECKHE 3HAHUSA M SKCIIEPUMEHTAJIbHbIE METOAbl MCCIEIOBAHUS OPraHUYECKOM
XMMHH TIPU pEIeHUH MPo(ecCHoHANBHBIX 3a/1aY;
—chopMynupoBaTh MpoOIeMy U OOOCHOBATh BBIOOp MPHOOPOB M DKCIEPUMEHTAIBHBIX METOJIOB
HCCIeA0BaHus, NOCTABUTH LENH U 33Ja4l U HAMETUTD IYTH UX JOCTHXKEHHUS;
—CHUHTE3UPOBATh COCAMHEHUS MO MPEITIOKEHHON METOAUKE;
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—IIPOBECTH BBIACICHUE U OUUCTKY CUHTE3UPOBAHHBIX BEIIECTB HA OCHOBE TEOPETUYECKUX 3HAHUU 1O
OPraHu4eCKO XUMHUH;

—BBIOMPATh PAIMOHATBHBIN CIIOCO0 BBIACIECHUS M OYUCTKH OPTaHUYECKOTO COCTMHEHHUS;

—TIPEJICTABJIATh JaHHBIC JTA0OPATOPHOTO UCCIIECIOBAHUS B BUAC IPAMOTHO O(OPMIICHHBIX METOTUK;

—TIPOBOJIUTH AHAIIN3 M KPUTHUYIECCKH OI[CHUBATH MOJyd€HHBIC IKCIICPUMEHTAIBHbBIC TaHHBIC, 0000IIaTh
U Je7aTh 00OCHOBAHHBIC BBIBOJIBI HAa 0a3e MPOBEACHHBIX OTIBITOB;

—BBIOpaTh CIIOCO0 MACHTU(UKAIIMHA OPTAaHHYECKOTO COCIMHCHHUS.

Braoemy:

—KOMIIJIEKCOM COBPEMEHHBIX 3KCIIEPUMEHTAJIbHBIX METOJOB OPraHMYECKOW XUMHUM [UIl PEUICHUSA
KOHKPETHBIX UCCIIEIOBATEIIbCKUX 3a/1a4;

—3KCHEPUMEHTAIBHBIMUA METOIaMH MIPOBEAECHUS OPraHUYECKUX CUHTE30B.

—OCHOBHBIMH METOJIaMU UJCHTU(UKAIIUN OPTaHUIECKUX COCTUHEHUN

—TprueMaMu 00paOOTKH U BBIICNICHUS CHHTE3UPOBAHHBIX BEIIECTB;

3HAHUSIMA OCHOBHBIX 3aKOHOB OpPraHMYECKOM XHMHUHU ISl COJIEPKATEIbHOW WHTEPIPETALU
MOJIYY€HHBIX SKCIEPUMEHTAIBHBIX PE3YJIbTATOB.

3 KpaTkoe conep:kanue JuCHUIIHHbI

Pasoen 1. «llpasuna u memoowt pabomwl 8 1a60paAmMopuu OP2AHULECKOU XUMUU»

1.1  IlpaBuna OezonacHoi pa®OTHI B JIaOOPATOPUU OPTaHUYECKON XUMUHI

bezomnacHble npuemsbl U paBuiia paboThl B 1JaOOPaTOPUU OPraHMYEeCKON XUMUU.

1.2 Meronsl paboThI B 1a00OpaTOPUN OPTAaHNYECKON XHMUN

O6mme w™eronasl paboTel B jabopatopuu opraHmueckor xwmuu. HarpeBanue. OxnaxkaeHwHe.
[IepememmuBanmue.

1.3  JlabopaTtopHas mocyaa, 000pyJa0oBaHNE U TPHUOOPHI

[Tocyna, nanGosiee yacTo mpumeHsiemasi B Jadboparopuu. [IpubGopsl 1 onpeneneHus TeMrepaTypbl
mnaBneHus. Becel. Tepmomerp. Potopusriii ucmapurens. Pedpakromerp.

Pazoen 2. «Memoowr uoenmuguxayuu, ouucmxu u 8bl0eeHUsi OPeAHULECKUX COeOUHEHUIL»

1.1  Xpowmatorpadus

Wnentuduxaius opraHnyeckux BEHIECTB MOCPEICTBOM paszau4HbIX BuA0B xpomatorpaduu (TCX,
xpomarorpadguss Ha Oymare, uoHooOMeHHas xpomarorpadusi, BDXX). Ilpumenenne TCX mus
UJIEHTU(DUKAIIMA OpPTraHUYECKUX COeAMHEHUN. ANCOPOSHTHI M AMIOEHTHI, ucroibdyembie B TCX. Bribop
anmroeHTa. OOHapyxeHue BemiecTB. OOHapyxeHue BemiecTB. Koaddunuent ynepxkubanus. KosddummeHt
pacnpenenenus. Pabora ¢ kanmuisipamu.

1.2 Meroabl OYUCTKH XUIKUX BemlecTB. [leperonka

DKCTpakius, Ul U3BJICUYEHUS (BBIICICHUS) OPraHMYECKOTO BEIIECTBA W3 BOJBL. DKCTPAKIHUSA C
MOMOIIBIO JICTUTENIBHON BOPOHKHU. BhicylnBanue sKCTpakToB ocymuTeneM. [leperonka. Buabl neperonku
(dpakuroHHa, BakyyMHasl, IeperoHka ¢ napom, mpu arMoc(hepHOM JaBlieHUH). BricymnBaHne KUAKOCTEH.
Ocymutenu. OmnpeneneHue TeMmmIepaTypbl KUNEHUA U KodpdUIMeHTa mnpenomieHusa. PpakiuoHHas
neperonka. Pabota ¢ ¢punbTpoBanbpHOi Oymaroit. OTroHKa pacTBOPUTEIIS.

1.3 Merobl OUHCTKH TBEPABIX BemlecTB. [lepekpucranau3zamnus

Metoabl OUMCTKM TBepAbIX BemiecTB. Bosronka (cyomumanus).  TemmepaTypa BO3TOHKH H
TemmepaTypa IUIaBJCHHs, BO3roHsmoIlerocs BemectBa. llpubop mans  BosroHku. Ilepeocaxnenue.
[lepexpucrammuzanus. Otanbel nepekpuctaumzanuu. [logbop pactBopurens. HacblmeHHBI pacTBOp.
I'opsiuee ¢unbTpoBaHue, BakyyMHas ¢uiabTpanus. OnpeneneHue TeMreparypsl IiaBieHus. Temmeparypa
IUTaBJICHUS CMEIIaHHOHN MPOOHI.

Pa3zoen 3. « Cunmes opeanuueckux coeouHeHui»

3.1  Cunresnt

[enu u 33124y SKCIIEPUMEHTa B OPraHUYECKOM CHHTe3e. TeopeTudeckre OCHOBBI Tpoliecca. Bribop
ycnoBui peakiuu. Pacuer cuHTe3a. OOmme mnpaBuiia MOJATOTOBKM W TPOBEJIEHUS CUHTe3a. TexHHKa
6e3omacHoctu. [Ipubop st mpoBenenus cuuTe3a. IlpoBenenwe ombita. KOHTpONb 32 XOIOM peakiui.
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Boigenenue, ounmcrtka W aHanu3 npoaykra. CHHTE3bl BELIECTB pa3jMUHBIX KJIACCOB OPraHUYECKHX
coenrHeHuN. 1IpoBeeHne HKCIIEpUMEHTAIIBHBIX METOI0B UCCIIEIOBAHUS PEAKIIMIA.

[IpoBenenue peakuuii, IPOTEKAOUIUX 110 MEXaHU3MAM:

- HyKJICO(PUIILHOTO 3aMeIeHHs] — CHHTE3 TaJOr€HAIKAHOB;

- HYKJICO(WIBHOTO MPHCOCIUHEHHUS — CHHTE3 CIOXHBIX 3(UPOB KapOOHOBBIX KHCIOT, aMHUJOB
KapOOHOBBIX KHCIIOT, a30TCOACPKAIIUX ATJICTHIOB U KETOHOB;

- 2JEKTPO(UIBHOTO 3aMELICHUs B apOMAaTHYECKOM DSy — PEaKkIHH HUTPOBAHUS, OPOMUpPOBAHHSA,
cynb(upoBaHus;

- peakuuii JUa30THPOBAHUS U A30COYETAHMS;

- peakiuii okucaeHus (CUHTE3 aneToHa, 1,4-6eH30XxuHoHa, OEH30MHOM KUCIIOTHI) U BOCCTAHOBJICHUSI.

4 O0beM yueOHOI TMCUNTUIHHBI.

O0beM TMCUMILTHHBI
Bua yueOHoii paGoTbl Axan. | Actp.
3E
q, u,
OO0mas TPYA0eMKOCTh TUCIHIIJIHHBI 5 180 135
KonrakTHasi paboTa — ayMTOpHbIE 3aHATHUS: 0,89 32 24
Jlexmmn - - -
[IpaxTnueckue 3anstus (113) - -
JlabopaTtopusie paboTsr (JIP) 0,89 32 24
CamocrosiTeJibHas padoTra 1,11 148 111
KoHTakTHas camocTosiTeNbHAs paboTa 111 0,2 0,15
CaMOCTOSATETFHOE N3YUEHUE Pa3IeIOB AUCITUTIIMHBI ' 147,8 | 110,85
Buja nToroBoro KOHTpoJIs: 3auér

AHHOTANUA padoyeil MPOrpaMMbl TUCUUIIIMHBI
«BbIYHCINTEIbHASI MATEMATHKA)

1. Heap AMCUMIVIMHBI — HU3YYEHHE METOJOB BBIUMCIMTEIBHOM MaTEeMaTHKH, OCOOCHHOCTEH uX
QITOPUTMU3ALMK, a TAaKK€ BO3MOKHOCTH BbIOOpa M HCIHOJB30BAaHUS JTAHHBIX METOJOB Ui YHUCICHHOTO
pelIeHUs MaTeMaTU4YecKUX 3alad B O0O0JacTH MOJEIHUPOBAHUS M ONTHUMH3AIMU OCHOBHBIX JHEPro- M
pecypcocOeperaronmx IpoeccoB XUMHUUECKUX IPOU3BOICTB.

2. B pe3yabTaTe M3yYeHHUs1 TUCHHUILJIMHBI 00YYAKOIIHICS T0JI/KEH:

Obaaoams clieqyOIUMU KOMIETCHIUSIMH U WHIUKATOPAMH UX JTOCTHKEHUS:

I1K-3.1, I1K-3.2, TTIK-3.3.

3nams.

— METO/Ibl YUCIIEHHOTO PEIICHUS alreOpandeckiuX ypaBHEHUN U UX CHCTEM;

— METOJIbl 00pabOTKU IKCIIEPUMEHTATbHBIX JTaHHBIX;

— YHCTICHHBIE METO I U GEpEeHINPOBAHUS U UHTETPUPOBAHUS;

— YHUCIICHHBIE METO/Ibl ONITUMU3AIUH.

Ymemy:

— OLICHUBATh MOTPEUTHOCTH YHCIEHHBIX METO/IOB;

— BbIOpaTh YUCIICHHBII METO/1 pellieHus TOCTAaBJICHHON 3a1auu;

— OOBSICHUTH CXOJIMMOCTh YHCIIEHHOTO METO/1a U TIOJYYEHHBIE Pe3yIbTaThl BHIYUCICHHIA;,

— coueTaTh YHCIEHHBIE METOAbl MPU PEHICHUH Pa3IUYHBIX CIOKHBIX 3a/1a4 BBIYHCIUTEIHHON
MaTeMaTHKH.

Braoemy:

— METOJJaMH YMCJICHHOTO PelIeHH MaTeMaTHYEeCKHX 3a71a4 U 3a7]a4 XUMHUECKON TEXHOJIOTUH;

— HaBBIKAMH aJITOPUTMH3AINH YUCICHHBIX METOJIOB.

3. KpaTkoe coaepkaHue QM CUUILTTHHbBI

BBenenne. [Ipenmer BeruncnuTenbHOM MaTeMaTuku. [loHATHE YncneHHBIX MeToA0B. Llenn u 3anaun
muctumuinHbel. Kimacebl 3afmad, peraeMblX YHCICHHBIMEH MeTojaMu. OCHOBHBIE TOHSTHS, OMpeeNeHus,
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tepmuHONOTHs. [loHSTHS OmMMOKM W TOYHOCTH. Buael ommbok. ['paduueckoe oTaeneHue pemieHUi.
Jlokaimm3anms ¥ yrouHeHue pemieHuil. MTepalmoOHHbIE BBIYMCIEHUA. Y CIOBUS OKOHYAHHS BBIYMCIICHUHU.
CX0AMMOCTh HMTEPALMOHHBIX BBIYUCICHHH. VHCTPYMEHTHI BBIYMCIUTENBHOW MaTeMaTuku. TaOnuyHbie
MIPOIIECCOPHI U APYrHe MAaTEeMaTHUECKUE TAKEThI IPOTpamMM: OOIIHe CBEICHNS, Ha3HAYCHHE, IIPUMEPBHI.

Paznen 1. Yucnennbie MeTOAbI pacuyéra NPOU3BOJAHBIX. Pemienue HeJIMHEHHbIX
ajireOpanvecKuX ypaBHEeHHUil, CHCTeM JIMHEHHBIX U HeJTUHEHHBIX YPAaBHEHU .

Meroasl 4MCIIEHHOTO pacuyéra MPOM3BOJHBIX IIEPBOTO M BBICHIMX NOPAAKOB. UMCIIEHHBIM pacyeér
YaCTHBIX MPOU3BOAHBIX. O1eHKa OMIMOKN YHCIEHHOTO qu(epeHInpOBaHUS.

HNHTepBanbHblE  METOABI  PEIICHWS  ypPaBHEHMM: METOJ  IOJOBUHHOIO  JCIICHHS, METOL
IIPONOPLUMOHANBHBIX YacTed. [IpenMymiecTBa M HEOOCTAaTKM HMHTEPBAIBHBIX METONOB. MTepanuoHHbIE
METOJIbl: METOJ IPOCTBIX MTEpalUi, METOJ KacaTEJbHBIX. Y CIOBUSA CXOJIMMOCTH METOJIOB U BO3MOXKHBIE
BBIYHMCIIUTENbHBIE TPOOIIEMBI.

UucneHHble METOABl pEIIeHHs CHUCTEM JIMHEMHBIX anreOpayecKkuX YpaBHEHUH: TMpsMble U
uTepauroHHele. Matpuunbslii nmoaxona. Meroasl Kpamepa, obpatHoit Martpuisl, XXopaana—Taycca um ux
anropuTMu3anusa. Meros mpoCThIX UTEpaLUil JUIsl pELIEHUS] CUCTEM JIMHEMHBIX YpaBHEHUN U MOAU(pHUKAIUSL
3eiinens. YciaoBus CXOIMMOCTH METOIOB, IPUBEJCHHUE K CXOALICICS UTepallMOHHOM popme.

OcoOeHHOCTH pEIIeHUs] CHUCTEM HEJIMHEHHBIX anreOpanyecKux ypaBHEHHMH. Meroa mMpocThIxX
UTepaluid U ero MoauUKaluU MPUMEHUTENFHO K CUCTEeMaM HeJNWHEWHBIX ypaBHeHui. Meton HeroToHa—
Padcona u ero monuduxarus.

[Ipumeps! pemeHus 3ajja4 XMMHUYECKON TEXHOJIOTHH, TPEOYIOIINX MPUMEHEHUSI YNCICHHBIX METO/I0B
pelIeHNs HEJTMHEWHBIX alredpandeckiuxX ypaBHEHUN U CUCTEM ypaBHEHHI.

Pa3nea 2. O6pa6oTKa IKCIEPUMEHTAIbHBIX 3aBHCUMOCTEIA.

HNHTepnionnpoBaHne  DKCIEPUMEHTAIbHBIX  3aBUcUMOCTEe.  [loHsATMa  WHTEpHoOAIMH U
skcTpanosiuu. KycouHo-nuHeliHOe uMHTeprnojJupoBanue. VHTepnoysuoHHbIE TTOJMHOMEL. [ paduueckoe
omnpeneneHue creneHu nojmHoMma. lloHsaTHe KOHeuHbIX paszHocTed. OmnpeneneHue CTENeHW MOJUHOMA C
MOMOIIBKD  KOHEYHBIX  pa3HocTeil. OrpaHMyeHWe Ha  MCIOJb30BaHME  KOHEUYHBIX  Pa3HOCTEM.
HNutepnonsiumonnsii  nosmHoMm Jlarpanxa. Ilonstue pasnenéHHbIX pasHOcTed. HWHTEpnoIsMOHHBIN
noarnHoM HeroToHa.

AnmpokcuManus 3IKCIEPUMEHTAIbHbBIX 3aBUCHMOCTEH. MeToJ HAauWMEHbIIUX KBAJApaTOB MU €ro
kputepuid. CucreMa TUHEHHBIX ypaBHEHUH sl pacuéra Ko3(h(UIIMEHTOB allPOKCUMUPYIOLIEro MOJIMHOMA.
Martpuynas ¢opma peuieHus 3aJaud anmpoKCUMAIMK METOJOM HaMMEHbIIUX KBaJpaTtoB. DopMupoBaHue
XapaKTEePUCTUYECKOM MaTpulbl. BBIBOJ OCHOBHOTO pacyéTHOTO COOTHOLIECHHS. AJNTrOpUTMHU3ALMS
00pabOTKH AIKCHEPUMEHTANbHBIX 3aBUCHUMOCTEH. OCOOEHHOCTH MHOTO(GAKTOPHOM M HEMOJMHOMHAIBHON
anIpOKCUMALIAH.

[Ipumepsl pelieHus: 3a1a4 XUMHUYECKON TEXHOJIOTHH, TPEOYIOUIMX HHTEPIOJUPOBAHUS JAHHBIX U
anmnpoKkcuManuu QyHKIHHN.

Pa3zjnen 3. MeToabl YNCJI€HHOTO HHTETPHPOBAHMSI.

HucneHHbll pacyér onpenenéHHbx uHTerpanos. Hlar uarerpupoBanus. MeToabl IpSAMOYTOJIBHUKOB,
Tpaneuuii, mapa6on. IlloauHOMUanbHOE OMHMCAHHWE TMOABIHTETPAIbHON (YHKIMM C HCIOJIb30BaHUEM
koadhunmento Koreca. @akTopsl, onpeaensiomue OMMUOKy YUCICHHOTO MHTErpupoBaHus. UncIeHHBIN
pacy€r onpeaenéHHbIX HHTErpaioB Metogamu Monte-Kapiio.

YucneHHoe penieHre 0ObIKHOBEHHBIX AU depeHInanbHbIX ypaBHEHUH 1 UX cucteM. Merton Ditepa.
MomuduuupoBannslii Metoa Diinepa. Meron Ditnepa—Komu. Meton Pynre—KyrTsl 4 nopsiaka. dakTopsl,
BIUSIONIME HA HAKOTUIGHHE OIIMOKU TPH YUCICHHOM pelieHUuu AuQQepeHIuanbHbIX YpaBHEHUNH H HX
cucreM. OcobGeHHOCTH pelleHuss cucteM auddepeHunanbHbiXx ypaBHeHui. IloctanoBku 3amaun Komun u
KpaeBoii 3a1aun. Pemenue 3anaun Komu. OcoOeHHOCTH peneHHs KpaeBor 3a1a4H.

IIpuMepsl pemieHHs 3aad XUMUYECKOM TEXHOJOIMH C HCIOJIB30BAHUEM METOLOB YHCIEHHOTO
WHTETPUPOBAHMUSL.

Pa3nen 4. YncjieHHbIE METOAbI OTHOMEPHOI U MHOTOMEPHOH ONTHMHU3ALUH.

IlocTanoBka 3amad OJHOMEPHOW M MHOTOMEpHON ontumusauuu. Kpurepuil onTHMH3aIMM.
['moGanpHble W JOKanmbHBIE oNTUMyMbl. Kraccudukamus wmeTonoB ontumusanuu. OnHomepHas
onTUMM3anMs. MeTton Jokanu3auuu ontumyma. Meron 3os0Toro cedeHus. CpaBHEHHME METONIOB
OJIHOMEPHOH ONTUMM3ALUU.
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MHoromepHasa ontumusanus. WMinumrocTpanuss 4HUCICHHBIX METOJOB € IOMOLIBIO JIMHUM YPOBHS.
Meroasl AETEPMUHUPOBAHHOIO IOMCKA. MeTox moouepénHOro m3MeHeHus nepeMeHHsIXx. Meron Xyka—
JlxuBca. Meron ckanupoBanus. CpaBHEHHE METOJIOB JIETEPMUHUPOBAHHOTO TOMCKA. MeTombl
IpaJleHTHOTO Toucka. Metoj penakcanuil. Beibop nepeMeHHO# 1 3HaKa HANpaBlICHHUs MMOMCKAa HA OCHOBE
aHaJIM3a 3HAYCHUN 4aCTHBIX MPOU3BOAHBIX. MeTon rpaguenTa. Pacuér KOopAMHAT HallpaBICHUS JABUXKCHUS
K ontumyMy. Meroj Hauckopeiiero cimycka. CpaBHEHUE T'PaJAMEHTHBIX METOJIOB. MeTozbl ciydaiiHOro
noucka. MeTon ciaydailHBIX HampaBieHWid. Meton oOpartHoro mrara. MeToa cCHycka ¢ HaKa3aHHEM
CIIy4alHOCTBIO.

[IpuMmepel pemieHHst 3a1ad XUMUYECKOM TEXHOJIOTMM C MCIOJB30BAaHUEM YMCIICHHBIX METOJIOB
ONTUMU3ALNH.

4. O0bém yueOHOM THCHHMILINHBI

O0beM TMCUMILTUHBI
Bua yueOHoii paGoTbl Axax. | Acip.
3E
q, q,
OO0mas TPyA0eMKOCTh TUCIHIIJIHHBI 3 108 81
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 1,78 64 48
Jlexmun 0,89 32 24
[Tpaktnyeckne 3ausTus (I13) 0,89 32 24
JlabopaTtopusie paboTs (JIP) - — —
CamocrosiTesibHasi padoTa 1,22 44 33
KoHTakTHas camocTosiTeNbHas paboTa 0,4 0,3
1,22
CaMoCTOATEIbHOE U3YUEHHUE Pa3/IeIOB AUCHUTIIMHBI 53,6 32,7
Buja koHTpOJIS: 3a4€T ¢ OLleHKOH

AHHOTaNUA padoyeil MporpaMmbl IMCUUIIMHBI «PeleHne KpaeBbIX 3a/1a4 U
OnepanuoOHHOE HCYHCICHH e

1. Heap nucuMnaMHbl - OPMUPOBAHUE Y CTYJECHTOB CHUCTEMBI OCHOBHBIX MOHSATHH, HCIOJIBb3YEMBbIX
JUIA TIOCTPOEHMSI BaKHEHIIMX MaTeMaTHYeCKUX MOJelied UM MaTeMaTUYeCKUX METOJOB MJIsi OINUCAHUs
Pa3IMYHBIX XUMHUKO-TEXHOJIOTHYECKUX MPOIIECCOB.

2. B pe3yabTaTe u3yuyeHUs JUCHMILIMHBI 00Yy4aI0OMIUIACS TOJIKEH:
Obnadams CIeTyONUMA KOMIIECTCHIIMSAMHA U UHIUKATOPAMH UX TOCTH)KCHUS:
VK-1.1; YK-1.2; YK-1.3.
3HaThb.
OCHOBBI U epeHIInaNIbHOrO U HHTETPATBHOTO UCUYHCIeHUs, MU PepeHITnaIbHBIX YpaBHEHU;
— MareMaTU4YeCKHe TEOPUHU M METOJbI, JISKAIIKE B OCHOBE IMOCTPOEHHUSI MAaTEMATUUYECKUX MOJIEIICH;
—  OCHOBBI IPUMEHEHHSI MAaTEMAaTUYECKUX MOJIECJICH U METOJIOB.
YMeTh:
—  BBIOMpaTh MATEMATUYECKHUE METO/IbI, IPUTOJHBIC JIs PEIICHUST KOHKPETHOM 3a/1a4H;
—  HCIOJb30BaTh MAaTEMATUYECKUE TIOHATHUS, METOIbI M MOJIEIH JJI1 OITUCAHUs PA3JIMUHBIX TPOIIECCOB;
BBIABIJISITH MATEMAaTHUECKUE 3aKOHOMEPHOCTH, JIEXKAIIHE B OCHOBE KOHKPETHBIX MPOLIECCOB;
—  HUCHOJIb30BaTh OCHOBHBIE METO/IbI CTATUCTHUECKON 00pabOTKH JAHHBIX;
— [PUMEHATh MaTEMaTUYECKUE 3HAHUS Ha MEXIUCLIUILIMHAPHOM YPOBHE.
Bnaners:
— OCHOBaMU (hyHJIaMEHTAIIbHBIX MaTEeMAaTUYECKUX TEOPU U HABBIKAMH HCIIOIH30BAHMS MATEMaTHIECKOTO
amnrmnapara.

3. KpaTkoe coaepxxaHue QM CHUIITHHBI
1. Psagb1 Dypee.
[lepuoanyeckue GpyHKIMU U UX cBOMcTBA. OPTOrOHAIIBHOCTH TPUTOHOMETPUUYECKONW CUCTEMBI (DYHKIIUI
Ha otpeske [-I;I]. Tpuronomerpuueckuii psg u psag Pypoe. Psag Oypre mist Henepuoauueckoil (QyHKIIHU.
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Paznoxenne B psg Dypbe uYeTHBIX W HedeTHBIX (QyHKuui. ['apmonumdeckuii anamu3. IIpeoGpazoBanue
Dypre.

2. TuddepennnanbHble YypaBHEHHs B YACTHBIX POU3BOIHBIX IIEPBOI0 NOPSIAKA.

HuddepeHunanbupie  ypaBHEHHST B YaCTHBIX IPOM3BOJHBIX: OCHOBHBIC TOHSTHA. JIWHEWHbIE
middepeHnnanbHbie ypaBHEHHUS B YaCTHBIX MMPOU3BOAHBIX 1-TO MOpsiIKa.

3.JuddepeHnuanbHble ypABHEHHS B YACTHBIX IPOU3BOIHBIX BTOPOr0 MOPSAAKA.

Knaccudukanus nmuaelHbIx quddepeHnnanbHbIX ypaBHeHHH 2-10 nopsiaka. [IpuBenenne ypaBHEHHH K
KaHOHMYECKOMY BHIy. DPU3MYECKUN CMBICHI JIHHEHHBIX MU(QEepeHINaTbHbIX YpaBHEHUN 2-TO TOPSIKA.
OcCHOBBI MaTeMaTHYECKOI'0 MOJEJIMPOBAHUSA MPUPOJHBIX IpoueccoB. 3agada Komm 118 ypaBHEHUs
runepOosmueckoro tumna. duszndeckas W TEOMETPHUYECKAash HMHTEPIPETAlUs METO/Ja XapaKTePHCTHUK.
CmemanHas 3aa4a Uil ypaBHEHUH TUIIEpPOOIMYECKOro U MapaboINdecKoro THIIOB, €€ (M3HUECKUN CMBICIL.
Meton ®@ypbe pelieHuss CMEUIaHHOW 3ajadyM Jjis ypaBHEHuUs rumnepOosinyeckoro Ttuma. Meron ®Pypbe
pelIeHNs CMEIIaHHOW 3aJa4yul Uil YpaBHEHMs MapaOoIMuecKoro TUMa. YpaBHEHUS SJUIMITUYECKOIO THUIIA.
I"apmonnueckue (GyHKIIMM U UX CBOMCTBA. PerieHne kpaeBbIX 3a1ad.

4. O0beM yueOHOM THCHHMIIINHBI

Beero Cemectp
Bun yue6Hoit paboThl 5

3E Axan. 9. 3E Axan. 9.
OO0uiasi TPy10€eMKOCTD TN CHUTITHHBI 2 72 2 72
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 0,89 32 0,89 32
Jleximn 0,44 16 0,44 16
[TpaxTnueckue 3anstus (113) 0,44 16 0,44 16
CamocrosiTeJibHasi padora 1,11 40 1,11 40
KonTtakTHas camocTosiTenbHas pabota 0,2 0,2

1,11 1,11
CaMOCTOSATETFHOE U3YUCHUE Pa3JIeIOB AUCITUTUIMHBI 39,8 39,8
Buja koHTpoJis - 3auer + +
Buja nToroBoro KOHTpoJIs: 3auer

Cemectp
Bun yaeOHoM paboTh Beero 5

3E Actp. 4. 3E Actp. 4.
OO0mu1asi TPY10€eMKOCTb IV CIUTIIMHbI 2 54 2 54
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSITHS: 0,89 24 0,89 24
Jlexkiun 0,44 12 0,44 12
[Tpaktnueckue 3anstus (113) 0,44 12 0,44 12
CamocTosiTesibHasi padoTa 1,11 30 1,11 30
KoHTtakTHas caMocTosTeIbHAs paboTa 111 0,15 111 0,15
CaMOCTOATEbHOE U3YUEHUE Pa3/IeOB IUCIUTUIUHEI ' 29,85 ' 29,85
Bua konTpoJs - 3auer + +
Buja nToroBoro KOHTpoJIs: 3auer

AHHOTaUMs padoyeil NporpaMMsbl AMCHUILIMHBI « MaKPOKHHETHKA XMMHYECKHX NPOLECCOBY

1. Heab AMCUHUIUIMHBI — HAYYUTh CTYJCHTOB METOJAaM aHalu3a M MOJAEIMPOBAHUS XUMHUYECKUX
IPOIIECCOB, OOECNEUYMBAIOIIUX PE3KOE  COKpALllEeHHME CPOKOB IMPOBEACHUS  HAYYHO-TEXHUUYECKUX
MCCIIEIOBAaHU TP OJTHOBPEMEHHOM YBEITMUEHUH UX HAJIS)KHOCTH; Clloco0aM COo3/JaHKsl HOBBIX MPOU3BOJICTB
Y MHTEHCH(PUKALUN ASHCTBYIOIIMX.

2. B pe3yabTaTe H3y4YeHus JMCUUIIMHBI 00y4AIOIIHMIACH T0JI2KeH::

Obnadamye cleAyOMUMU KOMIIETEHIIMAMU U UHIMKATOPAMH UX TOCTHXKEHUS:

— YK-2.3; TIK-1.5; T1K-1.6; T1K-4.1;
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3nameo:

—  OCHOBHBIE MPUHITUIIBI CHCTEMHOTO aHaJIM3a XUMUYECKHUX TPOIECCOB,

—  OCHOBHBIE METOJIbI TIOCTPOCHUS MAaTEMaTHYeCKUX MOJeNIeH — KHUHETUYECKOM,
Mex($a30BOTO MEPEHOCA Ta3-KHUAKOCTh, Ta3-TBEPAOC, XUMUYECKUX PEAKTOPOB C OJHO(DA3ZHBIMU U
MHOTO(a3HBIMHU IOTOKAMHU XUMUYECKHX PEarceHTOB,

—  MareMaTHU4eCKHe METOJbl PEIICHUS YPAaBHCHHA MOJEICH peakTopoB M (U3HKO-
XHUMHYECKUX TIPOIECCOB B HUX MPOTEKAIOIIHX,

—  OCHOBHBIE CIIOCOOBI OpraHW3alMU JHEPro-, PEeCcCypcocOEpEerammux MPOIECCOB B
XUMHYECKUX PEaKTOPAX,

—  CIoCOOBI MHTEHCU(UKAIIUU TIPOMBIIUICHHBIX XUMUYECKUX MTPOIIECCOB,

—  OCHOBHBIE THUITBI TPOMBIIUICHHBIX BBICOKOAI((EKTUBHBIX XUMUYECKUX PEAKTOPOB U
CIIOCOOBI OpraHU3aIMH KPYITHOTOHHAKHBIX XUMHUYECKUX MPOTIECCOB.

Ymems:

—  TIPOBECTH CHCTEMHBIN aHAIM3 HOBBIX XUMHUYECKHX IPOIIECCOB M WHTECHCU(PHUIIMPOBATH
IO IEeJIEBBIM MPOTYKTaM JICHCTBYIOIINE TPOU3BOICTBA,

—  BBIBECTH YPAaBHCHHS XUMHUYCCKHMX WHBAPHAHTOB JIIS 33JJaHHOW CUCTEMBI PEarcHTOB,
YCTAHOBHTh MHUHHMAJILHOE YHCJIO PEareHTOB, U3MEpPEHUE KOHIIEHTPANUNA KOTOPBIX OOEeCIieunBaeT
BO3MOYHOCTH OIIEHKH MaKpOKHHETHYIECCKHUX TapaMeTPOB MOJICIICH PEaKTOPOB,

—  OCYHIIECTBHTH IO pe3yiabTaTaM JabOpaTOPHOTO ¥ CTEHJOBOTO DKCIEPUMEHTA
MOCTPOCHUE KMHETHUYECKUX U PEAKTOPHBIX MOJICIIEH,

—  BBIOpaTh MOJIeTh MEK(A30BOT0 IMEpeHOCA TeIlIa M MACChI IS 3aJTAHHOM CHCTEMBI I'a3-
KUJKOCTh, OICHUTh KOHIICHTPAIIMH IEPEXOISIIECIO0 KOMIIOHEHTA B Ta3¢ M JKHJIKOCTH, PACCUMTATH
K02 (UIMEHT YCKOpPEHUs a0COpOIHMH IMEepeXOsIIero KOMIIOHEHTa BCJICJICTBUC XHUMHYCCKOH
peakIuu,

—  aHAIM3UPOBATh M MOJCIMPOBATH PEKUMBI PAOOTHI MPOMBIIIJICHHBIX PEAKTOPOB C
Tpex(a3HBIMU CHCTEMaMH Ta3-)KUJIKOCTb-TBEPJOE C CYCICHIWPOBAHHBIMH M CTAI[AOHAPHBIMU
CJIOSIMU KaTaJu3aToOPOB,

—  TPOW3BECTH PACUETHl IO YCTAHOBJICHHUIO ONTHUMAIBHOW KOHCTPYKIIMH peakTopa |
PEXKUMOB €T0 IKCIUTyaTaliu, 00ECIIeUYNBAIOIINX €r0 33JaHHYIO TOJIOBYIO TIPOU3BOIUTEIHHOCTD IO
LIETIEBOMY MPOIYKTY,

—  ONpENeNHTh CHOCOOBI  JAJIBHEHIIETr0  TOBBIIICHUS PEHTAO0ETBHOCTH  PAOOTHI
MOJIETTUPYEMOTO PEaKTOPa;

Braoems:

—  wuHboOpMaIME 1O  KOHCTPYKIHMSAM  BBICOKOIPOM3BOIUTEIBHBIX  XUMHYECKHX
pPEaKkTopoB, Criocobam Imycka peakTOpoB, PeKUMaX WX HEMPEPHIBHOW IKCILTyaTallii M OCTaHOBA,

—  METOJIaMM aHaJIM3a M MOJICITMPOBAHMS XUMUUYECKHUX ITPOIIECCOB,

— cmocobamMu pacyeTa MAaKpOKMHETHYECKMX KOHCTAaHT MOJIENH 10 pe3yjibTaTaM
CTEHIOBOTO M OIBITHO-IIPOMBIIIJIEHHOTO YKCIIEPUMEHTA,

—  OCHOBHBIMH METOJIaMHU pEIICHUS YPAaBHEHUN KBAa3UTOMOTE€HHBIX U MHOTO(a3HBIX
MOJIEJICH peaKTOPOB,

—  MeToJaMM pacyera — s 33JaHHOTO XUMHYECKOTO Tpollecca - KOHCTPYKIUU
MIPOMBIIIIJIEHHOTO PEaKTOpa M PeKUMOB €ro IKCIUTyaTallluu,

—  OCHOBHBIMH CIOCO0aMU UHTEHCU(PHUKAIIUHN MPOMBIIIIEHHBIX MPOIIECCOB.

3. Kpatkoe conep:kanue TUCHUIINHBI:
Beeoenue.
CucTeMHBIM aHaNM3 pPeakTOPHBIX MporeccoB. Mepapxudyeckue ypOBHM aHalmHM3a M HMCCIEIOBAHUS

XUMHUYCCKUX ITPOLECCCOB. 3aKOHOMCpHOCTI/I MMPOTCKAaHUA CIIOKHOM XHMHUYECKOM pCakiiun B TOMOT' CHHbBIX U
TreTCPOTCHHLBIX (I)I/ISI/II(O-XI/IMI/I‘-ICCKI/IX cucteMax. (OCHOBHbBIC noaxoabl K TIOCTPOCHHUIO KHUHCTUYCCKUX
MO,Z[CJ'ICI‘/’I, Moaeaen 3€pHa KaTaJM3aTopa HW KaTAJIUTHYCCKOIO PCaKTOpa MU K PCHICHUIO Hp06J'ICMBI
MOJCIUPOBAHUA OOHO- U MHOFO(I)EBHLIX XUMHUYCCKHUX MPOLCCCOB. CTPYKTypHaH U HnapamMeTpuvcCKasa
I/I,Z[CHTI/I(bI/IKaI_[I/IH MOJETIeH. KﬂaCCI/I(I)I/IKaI_II/ISI MATEMAaTUUCCKUX MCTOJOB MOJACIIMPOBAHUA MPOMBINIJICHHBIX
IMpOLECCOB. O,Z[HO, ABYX U TpCX(I)aSHBIC XUMHUYCCKUC CUCTEMbI U TPOLIECCHI. FI/IHPOILI/IHaMHKa O,I[HO(I)EBHLIX n
MHOFO(baBHBIX MoToKOB. OCHOBHBIC 3aKOHOMCPHOCTU MPOTCKAHUA MPOLECCCOB NCPCHOCA TCIJIa U MACChI B
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MHOTO(a3HBIX CHUCTEMax IpPH MPOTEKaHWM B HUX HMIM Ha TOBEPXHOCTH pasfena uX (a3 XUMHUYECKUX
peaKuum.

Paszoen 1. Teopemuueckue ocnogvl. Cmamuka u KUHEMUKA XUMUYECKU Deazupyloujux Cucmem.
Ilocmpoenue kunemuyeckux mooenet Ci0HCHbIX MHOOMAPUPYMHBIX XUMUYECKUX PeaKYUL.

1.1. OnpeneneHue MexaHU3Ma MHOTOCTAIUWHON XUMHUYECKOW peakuuu. CTeXHOMETPUUYECKHU M
aHaJIW3 pearupymoliei XuMmuaeckoi cuctembl. CTpyKTypHas U cTexuomeTpudeckas maTpulibl. HesaBucumbie
xuMudeckne peaknuu. Crexmomerpudeckoe mpaBuio [u0O6ca. basucHble pemieHWss OCHOBHOM
CTEXHMOMETPUYECKON CUCTEMBI YpaBHEHH. MeToMKa pacuyeTa He3aBUCHMBIX PEaKIIHil.

1.2. Mepsl 3aBepIICHHOCTH peakiuii. XMMHUYECKHe BapHaHThl U MHBapUaHThl. OCHOBHAs cHCTEMa
KMHETUYECKUX YPaBHEHUH.

1.3. Tumbl Mojenell KHHETUKM XHUMHUYECKHX peakmuid. 3aKoH JACHCTBYIOIIMX MacC M 3aKOH
JNEUCTBYIOUINX MMOBEpXHOCTENW. MeieHHbIe U ObICTPBIE CTANN MEXaHW3Ma XUMUYECKON peaKIItu.

1.4. [locTpoeHre KUHETHUYECKUX MOJIEIEeH TI'€TepOreHHO-KATaJIUTHUECKUX PEAKIHUH CO CIOXKHBIM
MexaHu3MOM npotekaHud. Meronpl boxenmreiina u  Xopuyru. lIpuHIun KBa3sucTalMOHAPHOCTH
bonenmreiina—CemenoBa. boneHmTeiiHoBckiue U HeOOJeHIITEHHOBCKUE BemiecTBa. CTeXMOMETpUUYECKHE
quclia, MapUIpyThl peakiuii, CTEXMOMETPUUECKHE MATPHIbI UTOTOBBIX ypaBHeHHH MapuipytoB. [IpaBuio
Xopuyru. Kunetndeckue Moaem MHOTOCTaIUNHBIX XUMUYECKUX PEAKIIUN U UX OCHOBHBIEC CBOMCTBA.

Pazoen 2. Memoovr Mmodenuposanusi XUMUHECKUX NpOYeccos 6 O0B8YXQPA3HLIX —CUCmemax
2as(dHcuokocms)-meepooe, ea3-HcuoKOCmb.

2.1. Obnactd  TpOTEKaHUS  KATAIMTUYECKUX  pEaKIuid B  CHUCTeMax  Ta3-TBEpIoe  —
BHemHenUPpPy3noHHass,  BHYTpuaudDy3rMoHHAs,  KUHETHYECKas. OKCIEpUMEHTAJIbHBIE ~ METObI
onpezeneHus odnacTel MpOTEKaHUS PEAKIIHM.

2.2. llpomecchl  mepeHoca Macchl B 3€pHE KaTaimu3aTopa (MOJEKYNspHas, KHYJICEHOBCKas,
noBepxHocTHas Auddys3us). IlyaseineBckuii, credaHoBckuii moToku. [Iporeccsl mepeHoca Tera B 3epHE
Karanu3aTopa. HectanmoHapHsle U CTallHIOHAPHBIE PeXUMBI pabOTHI 3epHAa.

2.3. MaTtemaTudeckue MOJENIHM TpaHyl KaTalu3aTOPOB PA3THYHONW (OPMBI — KBA3UTOMOTCHHBIE,
KaMmWUIIpHBIE, TI00YIsIpHbIC, OUIUCTIEPCHBIE.

2.4. YpaBHenus 1udPy3HOHHOW CTEXHMOMETPUHM [UISI HM30TEPMHUYECKUX M HEHU30TEPMHUYECCKUX
npoueccoB. ENMHCTBEHHOCTh U MHOECTBEHHOCTh CTAIlMOHAPHBIX COCTOSIHMNA paboThl 3epHa. OCHOBHBIE
crocoObl HHTECHCU(UKAITUU €T0 PAOOTHI.

2.5. OneHka BHEIIHETO W BHYTPEHHETO (hakTOpoB 3(PPEKTUBHOCTH pabOTHI 3epHA KaTaIM3aTopa IS
pEareHTOB M MTOTOBBIX pEakiui [0 MaplipyTaM. YpaBHEHUsS HHBApUAHTOB MJisi pacuera (PakTopoB
3¢ GEeKTUBHOCTH ISl HEKIIOUEBBIX BEIIECTB U HE3aBUCHUMBIX PEaKLUH.

2.6. AHanM3 TPOIECCOB TEIUIO- W MaccolepeHoca Ha TIpaHule pasjena (a3 Tra3->KUIKOCTb.
l'unponunamuka razoxuakodasHsix cucteMm. [lorpaHuuHble CIOM MHpU JABMXKEHUU Ta30BOTO IIy3bIpS B
KUAKOCTU. ['a30Bble MYy3bIpM B CTOKCOBOM MOTOKE KHUAKOCTH, HPU YMEPEHHBIX M OOJBIIMX YHCIaX
Peiinonbca. Termno- macconepeHoOC Ha FpaHULIaX pas3zenia ra3-»KuIKoCTh.

2.7. Mogenu macco- TemjonepeHoca Ha IpaHule paszaena (a3 raz-KuiakocTh (IUieHO4Has, XUrowu,
HankBeptca). Pacuet BenmunH Mexx(}a3oBbIX TOTOKOB U Kod(duirenta yckopenus abcopOIuu BCIeICTBHE
XuMHuueckoi peakiuu. OlLieHKa BEIWYHH CKOPOCTEH MaccolepeHoca MpU Pa3iudHbIX THAPOJIMHAMHYECKUX
peXuMax ABHKEHUA (Ba3.

Paszoen 3. Mooenuposarnue npoyeccos 8 00HOa3HbIX U MHO2OPAZHBIX PeAKMOPAX.

3.1. Knaccudpukamuss Mojeneil KaTaJUTHUYECKHX PpEaKTOpOB C aKCHAIbHBIM U PagualibHBIM
HalpaBiICHWEM [IOTOKA pEareHTOB. YPaBHEHMS PEAKTOPHBIX HMHBAPHAHTOB. KBa3MIrOMOreHHbIE U
nByx(das3Hble OJHO- M JBYX IMapaMeTpUYecKue MOJEIH PEaKTOPOB C aKCHAJIbHBIM /WM paJualbHbIM
HaIPaBJIEHUEM IIOTOKA PEarcHTOB.

3.2. U3oTepmuueckue,  aauabaTuyeckue,  MOJIMTPONUYECKHE  peakTopbl.  PeakTopsl ¢
TOPU30HTAIBHBIMU W BEPTUKAJIBHBIMU CIIOSIMM KaTajau3aTopa M pa3jIMyHOW OpraHM3alue JBHKEHHS
CIIOLTHOH (ha3bl.

3.3. Tpexdasuble cHUCTEMBI Ta3-KUAKOCTH-TBEPIOE C CYCHEHIUPOBAHHBIMH M CTAl[HOHAPHBIMU
CIIOSIMM KaTalau3aropoB. PexuMbl TeyeHHs MOTOKOB B TpexdasHbIX cucreMmax. Ilepeman maBineHus B
Tpexdas3ubix cucremax. IIpomecchl mnepeHoca Temia M Macchl B Tpex(asHbIX cUCTeMax. MeTojibl
MO/IETTUPOBAHUS IPOMBILIUIEHHBIX TPEeX(a3HBIX PEaKTOPOB.
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3.4. AIITOPUTMBI M YMCIIEHHBIE METOJbI PEHICHUS YPaBHEHUH MOJeNiel KaTATUTHUECKUX PEaKTOPOB
(s1BHBIN ¥ NOJTyHEsABHBIN MeTo bl PyHre-KyrTa, MEeTO1 OpTOrOHANBHBIX KOJIJIOKALHM).

3.5. CranmioHapHbple U HECTAIIMOHAPHBIC PEKUMBI PabOTHl peakTOpoB. MeTo/bl pacueTa U aHalu3a
PEKUMOB pabOTHI KBA3UTOMOT'CHHBIX M MHOTO(A3HBIX KaTAIUTHUYECKUX PEAKTOPOB C LENbIO YCTAaHOBIICHHS
SHEPTO- U PECypCcOCOEPETarOINX PEKUMOB HX SKCILUTYaTaIUH.

Paszoen 4. Koncmpykyuu kamanumuyeckux peakmopos 6 negpme- u 2azonepepabomre u pexrcumsl ux
IKCHIIYamayuu.

4.1. IlonouHble PEAKTOPHI CO CTALMOHAPHBIMU CJIOSIMU KaTajlM3aTopa B MPOU3BOJICTBAX CUHTE3-Ta3a,
METaHOoJIa, TUMETHUIIOBOTO 3(rpa, OYTUIOBBIX CITUPTOB.

4.2. PeakTopsl C paguaibHBIMH CIOSIMH KaTalu3aTopa U PEakTOpbl ¢ KOMOWHUPOBAHHBIMH CIIOSMU
aKCUaJIbHO-Pa/IaibHOIO TUIA B IPOU3BO/ICTBE aMMHUAKA.

4.3. TpyOuaTbie peakTOphl CO CTAlMOHAPHBIMH CIIOSIMH KaTallM3aTopa B MPOU3BOJICTBAX METAHOJA U
dhopmanbaerua.

4.4. KoMOMHUpOBAaHHbBIE PpPEAaKTOPbl € TpyOyaTOl M TMOJOYHOM CEKUMSMH B TIPOU3BOJICTBE
dhopmanbaerua.

4.5. PeakTopsl ¢ Tpex(a3HbIMU MOTOKAMH. PeakTOphl CO CTallMOHAPHBIMH CJIOSMHU KaTalu3aTtopa U
HUCXOJSIIUM JBYX(pa3HbIM Ta30KHJIKOCTHBIM TIOTOKOM. PeakTopbsl ¢ CycHEeHAMPOBAHHBIM CIIOEM
KaTajau3aTopa M BOCXOJSIIMM Ta30KHIKOCTHBIM IMOTOKOM. PeakTopbl ¢ BOCXOSIIMM Ta305KUIKOCTHBIM
MMOTOKOM M HUCXOJISAUIUM PEUUPKYIISIIIMOHHBIM MIOTOKOM KaTajiu3aTopa.

4.6. PeakTopsI ¢ IBMKYIIUMCS CIIOEM KaTalln3aTopa MOJy4eHHs OKCHIOB MOHOMEPOB.

4.7. HoBble TUIIBI XUMUYECKUX PEAKTOPOB, MEPCHEKTUBBI UX MCIIOIB30BaHMS B PA3IMUHBIX OTPACIIX
MIPOMBIIIJIEHHOCTH.

Paszoen 5. Cospemennvie npobremvl co30anusi 3Hepeo- pecypcocbepeaioujux npoMbIULIEeHHbIX
npoyeccos. Mnmencuguxayus pabomul XuMu4eckux peaxkmopos.

5.1. OcHOBHBIE KPYMHOTOHHAQ)KHBIE MPOMBIIUICHHBIE MPOIECCHl XUMHUUYECKOM M HePTeXUMHYECKOU
MPOMBIIIJIEHHOCTH. TEeHEHIIMH UX PAa3BUTHSI U OCHOBHBIE HAIMIPABJICHUS UX WHTEHCU(PHUKAIIUH.

5.2. CriocoOb! 3(pPeKTHBHON OpraHu3alnud B KaTAIUTHUYECKHX PEaKTOpax IPOIIECCOB KOHBEPCUHU
MPUPOJIHOTO T'a3a B CUHTE3-Ta3, BOJOPO, METaHOJ, TUMETHIIOBBIN 3(up, MOTOPHBIE TOILJIMBA.

5.3. HoBbie BBICOKOA((HEKTUBHBIE KATAIUTUYECKHE CHUCTEMBI KOHBEPCHMM METaHa B CHHTE3-Ta3,
METaHOJI, IUMETUIIOBBIH 3(pup, MOTOPHBIE TOTLIUBA.

5.4. KoHCTpYKIIMM KaTaIMTUYECKHX PEaKTOPOB BEAYHIUX 3apyOEKHBIX U OTEYECTBEHHBIX (QHUPM,
o0ecrneunBaroIIfe BHICOKOUHTEHCUBHBIE PEKUMBI pa00ThI PEAKTOPHOIO 000PYA0BAHHUS.

5.5. nrencudukanus pabOTbl XMMHUYECKHUX PEAKTOPOB Ha OCHOBE MPHUHIIMIIOB COBMEIICHUS
XMMHUYECKUX U TEIUI0-MacCOOOMEHHBIX IPOLIECCOB, KaK B PEAKTOPHOM Yy3ie, TaKk M B OTIEIHHOM
XHUMHUYECKOM PEaKTOpE.

3axnouenue.

3aKIIIOYUTENbHAS JIEKIUS 0 MOABEICHUIO0 UTOTOB IUCIUTUTHHBIL.

4 O0beM y4yeOHOM TMCUMILINHBI

O0BbeM THCHUILTHHBI
Bua yuyeOHo# padoThl Axan, | Acip.
3E
q, q,
OO0masi Tpy10eMKOCTb IV CHUIIIMHBI 3 108 81
KonTakTHas paboTa — ayANTOPHBIE 3aHATHS: 13 48 36
Jlexun 0,4 16 12
[Ipaktuueckue 3ausarus (113) 0,4 16 12
JlaGopatopusbie padotsl (JIP) 0,4 16 12
CamocrosiTesbHas padora 1,7 60 45
KoHTakTHas camocrositenbHas paboTa 0,2 0,15
1,7
CaMOCTOSATENTbHOE U3YUYEHUE PA3JIEI0B AUCITUTLIMHbI 59,8 44,85
Buja nToroBoro KOHTpoJIs: 3auer
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AHHOTaIUA padoyeil MPorpamMMel AU CHUIJIMHBI
«MeToabl KHOEPHETUKH XUMHMKO-TEXHOJIOTMYECKUX MPOLECCOB)

1 He.]'lb AUCIHHUIIJIMHBI — O6y‘-II/ITB CTYACHTOB MCTOAaM ONTUMHU3AINN XUMHUKO-TCXHOJIOTUYCCKHUX
IMponeccos, O6pa6OTKC SKCIICPUMCHTAJIbHBIX JAHHBIX W IIJIAHUPOBAHUIO SKCTPECMAJIBHBIX SKCIICPUMEHTOB.
2 B pe3yJbTaTe U3YyYCHUA TUHCIHUIIINHBI oﬁyqamumi/icsn JOJIZKCH:

Obnadamye CleAyIOMUMA KOMIIETEHIIMSMU ¥ WHIUKATOPAMH UX TOCTH)KECHUS:
[1K-3.1; [IK-3.2; TIK-3.3

3namy:

®  METOJbl ONITUMH3AIMUU CJIOKHBIX XUMUKO-TEXHOJIOTHYECKUX MPOIECCOB;

® COBPEMEHHBIC AITOPUTMBI IUCIIEPCUOHHOTO, KOPPEISIITUOHHOTO M PErPECCUOHHOTO aHAJN30B;

® TUIaHBI SKCIIEPUMEHTA ISl PEUICHU 3a/1a4 ONTHUMH3AIUA XUMHUKO-TEXHOJIOTHYECKUX MPOIIECCOB.

Ymemn:

e BBIOpaTh METOJ ONTHMM3AIUU CIIOKHBIX XUMHUKO-TEXHOJIOTHYECKUX IPOIECCOB, aJeKBATHBIN

MOCTaHOBKE 3aJa4u;
e BBHIOpaTh COOTBETCTBYIOIIYIO MOCTAHOBKE 3aJa4M CTPATETHIO MPHU SKCIIEPUMEHTATILHOM IOWCKE
ONTUMAJILHBIX YCIIOBHUIA,
e BBIOpaTh IJIAH IKCIIEPUMEHTA IS PEIICHUS 3a]]a4Hl ONITUMH3AITIH.
Braoemnw:
® METOJaMHU OTNITUMU3AIIHT XHUMUKO-TEXHOJIOTUUECKHUX MPOIIECCOB " ONITUMH3AINH

AKCIIEPUMEHTAIIbHBIX UCCIICIOBAHNUN B 00JIACTH XUMUH U XUMUYECKON TEXHOJIOTHH.

3 Kpartkoe coaepxxanue JTUCHUILIHHbBI

Beenenue.

OcHOBHbIE IOHATHSA U OIIPEICTICHHUS.

Pasgea 1. OcHOBHbIe XapPaKTEPUCTHUKH CJOYyYaWHbIX BeJauuMH. OmnpenesneHue napaMeTrpoB
dyHKIuM pacnpeneeHus.

1.1 OcHnoBuble xapaktepuctuku CB. CBoiicTBA MAaTeMaTUYE€CKOTO OXUIAHUS W JIUCIEPCHUHU.
PaBHOMepHOE 1 HOpMalIbHOE pacHpeesieHus. 3agadya 06 aOCOTIOTHOM OTKIOHEHHUH.

CnyudaifHOe sIBICHHE, CllydaliHOe cOOBITHE, CilydaiiHas BelnunHa. HempepbIBHBIE M JHCKPETHBIE
ciy4yaliHble BeIMUYUHBI. AKCMOMBI Teopuu BepositTHocTu A.H Koamoroposa. BeposatHocTHbIl psia. DyHKUIMS
U IUIOTHOCTh pachpeseneHus. MoMEHTbl pachpeselieHus. MareMaTH4ecKoe OXUIAaHHE M JUCIIepPCHs
ciydyaiiHOU BenuuuHbl. PaBHOMEpHOE 1 HOpMasbHOE pactipenenenue. Kpantunu. @yukuus Jlamnaca. 3agada
00 abCOTIOTHOM OTKJIOHEHHUH.

1.2. 'enepasibHasg COBOKYMHOCTb W ciiydyaiiHas BbIOOpKa. MeToJ MaKCHMallbHOTO IMPaBAOMNOI00MUS.
OLICHKH.

I'enepanbHas COBOKYNHOCTh U ciydaiiHas BbIOOpka. Bribopounas ¢yHKIusS pacnpeseneHus.
Teopema I'muBenko. Ouenku. TpeOGoBanust Kk HUM. MeTon MakCUMalbHOTO TMpaBaonoaodus. OueHKH
MaTeMaTHYECKOTO OKUJIAHUS U TUCTIEPCUU.

1.3. Knaccudukanus omubok uzmepenus. Onpenenenue JUCIEPCUH M0 TEKYITUM U3MEPEHHSIM.

Knaccudukarust ommbok n3mMepeHus. 3akoH clI0kKeHHUs omuO0K. OMMOKH KOCBEHHBIX M3MEPEHUH.
OnpeneneHre IUCIEPCUH TIO TEKYITUM U3MEPEHUM (JIUCTIEPCUU BOCITPOU3BOANUMOCTH).

1.4. JloBepuTenbHbIE HWHTEpBaJbl W JOBEPUTENIbHAs BEPOATHOCTh. (CTAaTUCTUUECKHE THUIIOTE3bI.
[IpoBepka 0AHOPOIHOCTH PE3YIBTATOB U3MEPEHMUIA.

JloBepuTelbHbIE MHTEPBAJIBI, JOBEPUTENIbHASI BEpOsATHOCTh. CTaTucTtueckue runoressl. [IpoBepka
CTaTUCTUYECKUX TUNoTe3. OLIEHKM MATEMaTH4YEeCKOTO OXKUAAHUS U JUCTIEPCUUA HOPMAJIBHO PaclpeIeIeHHOU
cinyvaitHoil BenuuuHbl. CpaBHeHue Heckonbkux aucnepcuil. Kpurepum baprnera m Koxpena. IIpoBepka
OJIHOPOJIHOCTH PE3yJIbTAaTOB U3MEPEHUII.

Pa3nes 2. MeToabl KOppeIsiIMOHHOT0 U PErPecCHOHHOI0 AHAJIN30B.
2.1 Meton koppessuuoHHoro aHainuza. KoadduueHts! koppensunu.
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Metox KoppemsuuMoHHOro aHanmu3a. (CroxacTuueckas CBs3b. BpiOopounslii ko3 duimeHt
koppensaiuu. KoshduimeHTsl 9acTHON KOppesinu.

2.2 IlpubnmmkeHHas perpeccusi. MeTo HaMMEHBIINX KBAIpaToB. PerpeccHonHbIi aHams.

[Tpubnmxennass perpeccus. Vcrosp3oBaHMEe MeTO/Ja HAUMEHBIIUX KBAApPaTOB ISl PETPECCHUH.
JIuneiiHas perpeccust OT 0JHOro napamerpa. OnrucaHue perpecCCHOHHOIO aHAJIN3A.

2.3. Meroa MHOKECTBEHHOUN KOPPEIISILIHH.

Metoa MHOKeCTBEHHOM Koppensanuu. [IpoBeieHrue perpecCCHOHHOTO aHalIh3a B MAaTPUIHOHN (opme.

Pa3nes 3. MeToabl IUIaHUPOBAHUS IKCIIEPUMEHTA.

3.1 OcHOBHbIE IOHATHUS TEOPUH IITIAHUPOBAHUS dKcriepuMeHTa. [10yHbIN (paKTOPHBIN SKCIEPUMEHT.

OcHOBHbBIE MOHATHSI M OINpPEAEICHUS TEOpUU IJIAHUPOBAHUS dKcnepuMeHTa. [loyiHbIi (akTOpHBIM
OKCTIEPUMEHT. (YPOBHH, (PaKTOPBI, (aKTOPHOE MPOCTPAHCTBO, MApaMeTphl onTUMH3anun). HecMenranusie u
CMEIIIaHHbIE OLIEHKHU.

3.2. IpoOGHbIii (haKTOPHBII SKCTIEPUMEHT.

Onucanne napoOHOTO (PAKTOPHOTO SKCrepuMeHTa. [IOHATHS TEHEPUPYIOIIETO COOTHOIICHUS U
onpeensolero kKourpacta. Pazpematomniast cnocoOHOCTh JPOOHOM PEIUIMKH.

3.3. OnTuMu3aIus METOA0M KPYTOTO BOCXOXKACHHS TI0 TOBEPXHOCTHU OTKITHKA.

MeTto1 KpyTOro BOCXOKJIEHHUS M0 MOBEPXHOCTH OTKiIMKA. MHTEepBan BappupoBaHusa. DP(HEeKTHOCTD
METO/1a KPYTOTO BOCXOKICHUSI.

3.4. Komno3unmonHele IUIaHbl 2-ro mnopsajaka bokca-YwiicoHa. OpTOTroHalbHBIE IUIAHBI BTOPOTO
MOPSIIIKA.

Onucanune o6Gnactu, Onu3kol K sKkcTpeMymy. KommosuimoHHble miiaHel 2-To mnopsaka bokca-
VYuncona, ux cTpykrypa. LleHTpaibHBII KOMIIO3UIIMOHHBIN IJIaH BTOPOTO MOpsiAKa. «3BE3AHOE» IIeUO.
OpToroHanbHbIe TUIaHbl BTOPOTO MOPSIKA.

3.5. PoratabenbHble TUIaHBl BTOpOTO mopsiaka bokca-XanTepa.

PoraraGenpHbie TUIaHBI BTOpPOro ToOpsnka bokca-XaHtepa. DKBUAMCTAHTHBIC TOYKW. Pacuer
BEJIMYMHBI «3BE3IHOIO» ILIEYA.

Pa3znen 4. Oco0eHHOCTH ONITUMH3ALUM NPOLECCOB XMMHUYECKOH TEXHOJIOTHH.

4.1 Knaccudukamus MpoIECCOB XMMUYECKON TEXHOJIOTHU. XapaKTepUCTHKA MapaMETPOB CHCTEM,
MaTEeMaTUYECKHE MOJEIN U UX POJIb B PEIICHUH 3a/1a4 ONITUMHU3ALINN.

Knaccugukanus npoueccoB XMuMUYECKOM TEXHOJIOIMH MCXO/S U3 BPEMEHHBIX U NPOCTPAHCTBEHHBIX
IIPU3HAKOB. XapaKTEPUCTHKA IIapaMeTPOB CUCTEM. MaTeMaTH4eCKHe MOJIEIN U UX POJIb B PEIICHUU 3ajay
ontummsanuu. Kiaccudukanus maremaTnueckux mojeneil. Mojenu craTHueckue, AMHAMUYECKUE, C
COCpPEAOTOUYECHHBIMU [TapaMETPaMHu, C PACIIPEACICHHBIMU ITapaMeTpaMHu.

4.2. DOxoHoMMueckass 3I(PQPEKTUBHOCTb TEXHOJIOTMYECKUX HpoueccoB. Buusl  kpurepuen
ONTHUMAJILHOCTH.

OkoHoMuYeckass 3(p(EeKTUBHOCTb TexHoyornyeckux mnpoieccoB. Ilokazarenu s¢ddexTuBHOCTH
3JIEMEHTOB XUMHUKO-TEXHOJIOTHYECKOH cucTeMbl. Bupl KpurepueB onTUMAIBHOCTH: B BUJE (YHKI[MOHAJA,
aJZIUTUBHBIM, B BHUJE JMHEHHOM (QYHKIMM OT YHPABJIAIOIIMX [apaMeTpoB. DKOHOMHUYECKUE KPHUTEPHH.
Bb160p ynpaBiasionX NepeMEeHHbIX IPU ONTUMU3ALUH.

Pa3zgen 5. AHaJIMTHYECKHE METOAbI ONITHMHU3AINH.

5.1. MeToibl ONTUMHU3a1M1, OCHOBAHHBIE HA KJIACCUYECKOM MaTEMaTHUECKOM aHAJIN3e.

HeoOxoanMble U 0CTaTOUYHBIE YCIOBUS CYIIECTBOBAHUS IKCTpeMyMa (YHKIMH OJAHONM M MHOTHX
nepeMeHHbIX. ONTHUMH3aIKs PaBHOBECHBIX 3K30TEPMUYECKUX pEaKLUU, ONTUMU3ALUs MHOTOCEKIIMOHHOIO
anuabatnyeckoro peakropa. CeleKTHBHOCTh M €€ HCCIIeOBaHUE s BbIOOpa ONTUMANIbHBIX YCIOBUH
IIPOBEJICHUS PEAKIIUM.

5.2. YcnoBHbIN 23kcTpeMyM. MeTo HeonpeieneHHbIX MHOKUTeNeH Jlarpanka.

IlonsTHe ycnoBHOrO 3KcTpemMyMa. Meron HeonpeneiaeHHbIX MHOHUTeNnel Jlarpanka. OntuMansHoe
pacripesielieHie TOTOKOB ChIPbsl MEXJIy NapamiensHo paboTaromumu anmnaparamMud. OnTuMHU3aius
MHOTOCTa/IMHHBIX IIPOLIECCOB.

Pa3nes 6. MeToabl MaTeMaTH4€CKOIr0 NPOrpaMMHUPOBAHUS.

6.1. Merox reoMeTprueCcKOro NporpaMMHUpPOBAHHS.

I'eomeTprueckoe mporpaMMHUpOBaHHe, BBIBOA OOMIMX cOOTHOIIEHNH. O0mas cxema petieHus 3aaay
METOJIOM T'€OMETPHUYECKOro NporpamMmmupoBaHus. J[BoiicTBeHHas ¢(yHkuusa. PacdeT onTUMalbHOrO LUKIA
MEPUOANYECKON (PHIBTPAIIH.
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6.2. Meroa TMHEMHOTO IPOTPaMMHUPOBAHHUSL.

MaremaTtrueckast (HOpMyJIHpOBKAa METOJa JHMHEHHOro mporpamMmupoBanus. [eomerpuueckoe
npenacraBienue. Cummiekc-meto Januura.

6.3. Meroa IMHAMMUYECKOT0 IPOTPaMMHUPOBAHHSL.

Junamuueckoe  nporpammupoBanue. Ilpunmmn P, bemimana. Meron — AMHaAMM4YECKOro
IIPOrpaMMHUPOBAHMSI CBEPXY U METOJ JUHAMHYECKOTO IpOrpaMMHpOBaHUsl CHU3Y. Maremaruueckas
dbopMynHupoBKa NpUHIMIIA ONTUMaTbHOCTH. OOmas cxema pemeHHs 3aJa4 METOJOM TUHAMUYECKOTO
[IPOrpaMMHUPOBAHMUSL.

3aki0ueHue.

O06o00uieHre MPONHACHHOTO MaTepualia; paccCMaTpUBACTCS KaK IOJyYeHHBbIE 3HAHUS MOTYT OBITh
MIPUMEHEHbl IPU IPOBEJCHUM HAYYHBIX HCCIIEJOBAHUI JUIsl MOCTAHOBKUM M OOpabOTKH 3KCIIEPUMEHTOB,
ONTUMH3ALNH XUMHKO-TEXHOJOTHYECKHUX MPOIECCOB.

4 O0beM yueOHOM TMCUMILINHBI.

O0BLeM TUCHHUIITNHEI
Bua yueOHoii paGoTbl Axan. | Actp.
3E
q, q,

OO0u1asi TPy10€eMKOCTb IV CIUTIJIMHBI 4 144 108
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 1,8 64 48
Jleximn 0,9 32 24
[IpaxTnueckue 3anstus (113) 0,9 32 24
JlabopaTtopusie paboTsr (JIP) - - -
CamocrosiTeJibHasi padoTa 2,2 80 60
KonTtakTHas camocTosiTenbHas paboTa 0,4 0,3

2,2
CaMOCTOSATETFHOE N3YUYEHUE Pa3/IeIOB AUCITUTUIMHBI 79,6 59,7
Buja kouTpoJs: 3ader ¢ OLEHKOM

AHHOTANUA padoyeil MPOrpaMMbl TUCUUIIIMHBI
«IIpoekTHpOBaHNe NMPOLECCOB M ANNAPATOB XMMHYECKOH TE€XHOJIOTHH»

1. Ilessb AUCUMILIMHBI - CYIIIECTBEHHO PACIIUPUTh, CACTEMATU3UPOBATh U MCIIOJIh30BaTh HAa MPAKTHKE
3HAHUH OCHOB THUPABIMYECKHX, TEIUIOBBIX M MAaCCOOOMEHHBIX IPOIECCOB XHUMHUYECKON TEXHOJOTHH,
MTO3BOJIAIOIIMX BBITYCKHUKAM OCYIIECTBIATh HAYYHO- HMCCIICIOBATEIbCKYI0 W MPAKTUYECKYI0 padoTy Ha
MPEATPUATHSAX.

2. B pe3yabTare n3yueHus AMCUMIIJIMHBI 00yYalOMIMiicsl I0JI2KEeH:

O6nanath ciaenyrOIUMH YHUBEPCATbHBIMU KOMIIETEHIIUSIMU M UHIUKATOPAMU UX JOCTUKCHUS:

YK-2 - VK-2.1; VYK-2.2; VYK-2.3; VK-2.5; YK-2.6; YK-2.7; YK-2.8; YK-2.10.
YK-4 - YK-4.2.

Ob6nanate ciaenyromuMu npodecCHOHaIbHBIMUA KOMIIETEHIIUAMU U MHAUKATOPAMH UX TOCTHKEHUS:
IIK-1 - I1IK-1.1.
3namey.

- METOJBI pacyeTa Teryio- ¥ MacCOOOMEHHBIX allapaTos;
- OCHOBHBIE IIPUHLIMIIBI OPraHU3alMU IIPOLECCOB XUMUYECKOU TEXHOJIOTHUH;
- TUIIOBBIE ITPOLECCHl XUMHUUYECKON TEXHOJIOTUH, COOTBETCTBYIOLIME allllapaThl U METOAbI UX PAaCcUeTa;
- METOABI COCTABJIEHUS TEXHOJOTUYECKUX CXEM C HAHECEHUEM BCEX allapaToB.
Ymemo:

- COCTaBJISITh MaTEePUATbHBIC U TEILIOBBIE OANTAHCHI Il CUCTEM Ia3->KUKOCTb;

- pacCUUTHIBATh MapaMeTPhl TEIJI0- U MacCOOOMEHHOTO 000PYAOBAHUS U HACOCOB;

- moAOUpaTh CTaHAAPTHOE 000PYAOBaHUE, UCIIOIb3yeMOE B XUMUYECKOU MPOMBIIILIICHHOCTH.
Bnaoems
- METOJOJIOTHEH pacueTa OCHOBHBIX MapaMeTPOB THIPOMEXaHUUECKUX, TEIUIOBBIX U MAaCCOOOMEHHBIX
IIpOLECCOB,;
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- OCHOBaMH IMPaBHJILHOTO MOA00pa TEMI0 ¥ MacCOOOMEHHOTO 000pyJOBAHNUS;
- METOJaMHU COCTAaBJICHHS TEXHOJOTMYECKHX CXeM U TpapHuuecKkoro H300paXeHUs OCHOBHOTO
o0opynoBaHUsI.

3. KpaTtkoe coaep:kaHue JUCHUILINHBI.

BBenenne. ®u3nKko-XMMHUYECKHE OCHOBBI M OCOOCHHOCTH YCIOBUIN MPOBEICHHS ITpoIiecca pasIeieHuUs
KHUJIKHX TOMOTEHHBIX cMecel pektudukanueil. Onrcanue NpUHIUITHAIBHONW CXeMbI PEKTH(PUKATMOHHOM
YCTaHOBKH HETIPEPBIBHOTO NeiicTBUsA. CpaBHEHHE U 00JIaCTH MPUMEHEHHS HACaJOYHBIX U Tapeb4YaThIX
KoJIoHH. [locTpoeHne paBHOBECHOW JTMHUM Ha OCHOBE MOJYYEHHbBIX HHIUBUIYaIbHBIX 3a1aHUH.

Pa3nesa 1. Pacuér pekTu(pMKanMOHHOI KOJTOHHBI.

1.1. Pacuét Haca04HO# peKTH(PUKAIMOHHONH KOJOHHBI HENPEPbIBHOIO AeiicTBUS (U1 Tpex
pa3MepoB HACAIKH).

Marepuanbbiii  6amaHc KoJOHHBL. Pacuér wmuHMManpHOrO W pabodero (raerMoBoro 4mucia.
[Toctpoenune pabGouux nuHMMA. Pacuér ckopocTH mMmapoB U auameTpa KoJIOHHBL. OrpeneneHue BBICOTHI
HAacaJK1 M0 MOAW(UIMPOBAHHOMY YpaBHEHMIO Maccoonepenauu. OnpeseneHue oOIIEero 4ucia U BbICOTHI
eIMHULL IlepeHoca. Pacuér ruipaBinyeckoro CONpoOTUBICHNS HACAIKH.

1.2. Pacuér Tapeib4aToii peKTH(UKANMOHHOI KOJOHHBI HENMPEPbIBHOIO AeiiCTBUS.

[IpenBaputenbublii BHIOOp Tapenok. MatepuanbHblii 0ajaHC KOJOHHBL Pacuér MUHMMalbHOTO U
paboyero (aermoBoro uucia. Pacuer ckopocTu napoB u auamerpa KoJioHHbI. [locTpoenne pabounx JTuHUA.
Omnpenenenre BBICOTHI CBETJIOrO €0 KUAKOCTM Ha Tapelke W MapocojiepkKaHus 06apOOTaKHOTO CIOS.
Pacuér xoadpunmenToB maccoomnepemaayuu, oOIIero uncia eauHuI] nepenoca, 3pdexruBHOCTH 110 Mapdpu.
Pacuér BbicoThl KOJOHHBI Ha ocHoBe KIIJl mo Mbopdpu ¢ mocrtpoeHneM KuHeTHYecKOM auHMM. Pacuér
TU/IPaBINYECKOTO COMPOTHUBIIEHUS KOJIOHHBI.

1.3. CpaBHeHHe TaHHBIX pacyeTa HACAJ0YHOM M TapejbyaToi KoJoHH. ConocTaBjieHne TaHHbBIX,
MOJIY4YEeHHBIX 10 MPOrPaMMaM KOMIIBIOTEPHBIX U PYYHbIX pac4éToB. Bb100p KOJIOHHBI.

Pasznen 2. Pacuér u BbIOOP Ten1000MEHHUKOB.

Pacuér u BEIOOp TEII00OMEHHUKOB IO OOIIEH CXeMe: -pacueT TEIIOBOM HArPy3KH; - ONPEICIICHHE
TEIJIOBOTO PEeKMMa U CpeHEN IBUKYIIEH CUJIbL; - MPUOIMKEHHAs OlleHKa KO3 (UIIMEHTOB TEMJI00TaauH,
ko3¢ duimeHTa Teronepeaayu, NoBEpXHOCTH Fop; - BBIOOP THIIa 1 HOPMAIM30BAHHOTO BapUaHTa
KOHCTPYKIUU; -ONIpe/IeJICHHE MapaMeTpOoB KOHCTPYKIIMH (HAIIpUMep, 1Sl KOKyXOTPYOHOTO
TEIUI0O0OMEHHHUKA: Yncia TPyO U YHclia XO0B, [uaMeTpa TpyO, AuaMeTpa KoxKyxa, IOBEPXHOCTH
TEII000MEHHUKA Fyopy U AP.); - COMOCTaBICHHE OPUEHTUPOBOUHOM Fop M Fuopy; - CONOCTAaBNIEHUE TAHHBIX,
MOJIyYEHHBIX 110 MPOrpaMMaM KOMITBIOTEPHBIX U PYYHBIX PAcu€TOB; -THIPABIMYECKUIN PacyeT; - BEIOOD
ONTUMAJIFHOTO BapUaHTa TEIIO0OOMEHHUKA.

2.1. PacuéT K0)XyxXoTpyOUuaToTro NCIapuTEsl.

2.2. Pacuét xoHaeHCcaTopa (KOXKyX0TpyOUuaToro WM TUIACTUHYATOTO).

2.3. Pacuér mogorpesarens (KOXXKyXoTpyO4aToro WiH MiIacTUHYATOrO).

2.4. PacuérT XONOOWIBHUKOB JUCTHJUIATA M KyOOBOro ocrtaTka (KOXyXOTpyO4aTblx WU
TJIACTUHYATHIX).

Paznea 3. 'uapoanHaMmuyeckne pacyéThl.

3.1 Pacuér ruipaBInyecKOro COMpPOTUBICHHS TPYOOIIPOBOIOB

3.2. Pacuét onTumManbHBIX JUaMETPOB TPYyOOTIPOBOIOB

3.3. Pacuér u mogbop HacocoB

Pazgen 4. I'paduueckoe opopmiienne.

Texnonoruueckas cxema. PekTu(uKannoHHas KOJOHHA ONPEIeIEHHOTO TUIIa C U300pakeHueM
JeTaneil KOHTaKTHBIX 3JIEMEHTOB, PACCUUTAaHHbIX B pasnene 1.

4. O6beM yueOHOi TMCIHHIJIMHBI.

O0bemM AMCHHUILIHHBI
Bua yuyeOHo# padoThl
3E Axkan. | Acrp.
4. 4.
OO0mast Tpy10€MKOCTh IHCIHUILIMHBI 2 72 54
KonTakTHas padora — ay MTOPHbIE 3aAHSTHSI: 0,44 16 12
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[Ipaktuueckue 3ausarus (113) 0,44 16 12
CamocrosiTejibHasi padoTa 1,56 56 42

KoHrakTHas camocrositenbHas paboTa 156 0,4 0,3
CaMoCTOSATETbHOE N3YUCHUE PA3JICTIOB JUCIUTIIMHBI ’ 55,6 41,7
Bu1 HTOrOBOr0 KOHTPOJIsI: Kypcogsoii npoexT

AHHOTaN U padoyeil MPOrpaMMbl JUCHUIIJIMHBI
«MopaeaupoBaHue TUMOBBIX MPOIECCOB XUMHYECKOH TEXHOJIOT MM

1 Heab AMCUMIUVIMHBI — UEIbI0 JUCHUIUIMHBI SIBJISETCS OOy4eHHE CTYACHTOB Ha KOHKPETHBIX
nmpuMepax MPaKTUYECKOMY HCIOJIb30BAHUIO METOJIa MAaTeMaTHYeCKOTO0 MOJICTUPOBAaHMS, BKIIIOUAs
MMOCTAaHOBKY (PM3UKO-XUMHUUYECKOTO IKCIIEPUMEHTA, 00pabOTKY pe3yabTaTOB IKCIEPUMEHTA, COCTABICHUE
MaTeMaTHYEeCKUX OIMHCAHUN, 3alUCh AJITOPUTMOB PEIICHUS BO3HUKAIONIMX 3a7a4 U peaau3aius uX Ha
OBM.

2 B pe3yabTaTe H3y4eHUsl TUCHUILUINHBI 00yYAIONIUICH M0 MPorpaMMe 0aKkaJIaBpuaTa JI0JIKeH

Obnadams CIeyONUMA KOMIIETCHIIUSIMHU:

- [IK-3.1; TIK-3.2; TIK-3.3; TIK-4.3

3Hamy:

oTIpeJieNIeHUe, CTPYKTYPY M OJOYHBIA MPUHIIUIT TOCTPOCHHUS MAaTEMaTHICCKIX MOJICIICH; ITaIlbl

MaTeMaTHYeCKOT0 MOJICITUPOBAHUS; B3aMMOCBSI3b (U3MUECKOTO W MaTEeMAaTHYSCKOTO MOJICIIMPOBAHHS,
MaTeMaTHYeCKHe MOJCIH IPOIEeCCOB abcopOIuu, peKkTH(UKAIMK, SKCTPAKIUH, CYIIKH, TEIJIOOOMEHa,
KPUCTALIU3AIINH, AJITOPATMBI pacdyeTa BBIIICYKA3aHHBIX ITPOIIECCOB.

Ymems:

MOCTaBUTh U TPOBECTH (U3UKO-XUMHUYECCKUN HKCIEPUMEHT, pelaTh 3aJadyd COCTaBJICHUS
MaTeMaTHYEeCKOTO OIMCaHUs, BBIOMpPATh METOM pemeHus CcHOpMyITUPOBAHHON CHCTEMBI YpPaBHECHHIA,
YCTaHABIWBATh aJ€KBAaTHOCTh MAaTEMaTHYECKOM MOJEIU OOBEKTYy HCCICIOBAHUS, pemiaTh 3aJadd
ONTUMU3AIMH U POCKTUPOBAHUS BIIICTICPEUNCICHHBIX XUMHKO -TEXHOJOTHUECKHUX MPOIIECCOB.

Braoems.:
METOJUKOU MPOBEICHUS (PU3HKO-XUMHUYECKOTO SKCIIEPUMEHTA, aHATMTHYCCKUM, SIMITHPUICCKUM
U OMIIUPUKO-aHAJIMTHYECCKAM METOJAaMH  COCTABJICHHS MaTeMaTHYeCKOro OIHCaHUs; METOJaMHU
UICHTH(HUKAIIMK [TapaMETPOB MAaTEeMaTHYECKMX MOJCNIeH; alrOpUTMaMH pacdeTa OCHOBHBIX TEILIO-,
MacCOOOMEHHBIX IPOIIECCOB B IPOBEPOYHOM U MPOCKTHOM MOCTAHOBKAX 3a/1a4H.

3 Kpartkoe coaepxxanue JUCHMILIHHBI

1.1. BBenenue
1.2. O3HakOMIIEHHE C SKCIIEPUMEHTAIbHBIMH YCTAaHOBKAMHU JUIS MPOBENEHUS (HU3HKO-XUMUYECKOTO

IKCIIEPUMEHTA.

1.3. Maremarndeckoe MOACIMPOBAHNE KaK OCHOBA CHCTEMHOT'O aHAJIM3a MPOIIECCOB XMMUYECKOM
TEXHOJIOTUHU, HEPTEXUMUU U OMOTEXHOJOTUHU, METOJIOJIOTUU Pa3pabOTKU SHEPro- U pecypcocOeperarmmx
npou3BoicTB. Knaccudukamnuss maremMatndeckux MoJeNeil, B3aUMOCBsI3b MaTeMaTHUECKUX U (PU3HMUECKUX
MOJIETICH.

1.4.00mas cTpykTypa MaTEeMaTHUYeCKOrO OINUCAaHUS TMPOILIECCOB XHUMHYECKONW TEXHOJOTHH,

He(pTEeXUMUU W OHOTEXHOJOTHH. YPaBHEHMs, OTOOpa)karollfe OCHOBHBIE 3aKOHBI COXPaHEHHUS MAcCChl,

SHEPTruM U UMITYJIbCa, YCIOBUS paBHOBecHs. [lomylieHus u orpaHuYeHUsI.

2. Meton MareMaTH4eCKOrO MOJIEIUPOBAHHUS MPH HU3YUYEHUH XUMHUKO-TEXHOJIOTMUYECKUX MPOIECCOB.
DTanbel MAaTEMAaTUYECKOTO MOJISTUPOBaHUS. BIOYHBIN MpHHIMI pa3paboTKU MaTeMaTHYeCKUX MOJETEH.
Kputepun ycraHoBieHHsI aJIeKBATHOCTH MoJielell OOBEKTaM XUMHUYECKOW U HedTexuMuuecKon
TEXHOJIOTUH, OMOTEXHOJIOTUH. MeTo1bl HIeHTU(UKAIIMN TTapaMEeTPOB MaTEMaTHIECKUX MOJIEIe

3.1. MaremaTHueckoe ONHMCaHUE THIPOAMHAMHUKH (CTPYKTYphl IOTOKOB) B OOBEKTax
XUMUYECKOH TEXHOJOTH, He(PTeXUMMM U OMOTEXHOJOTMU. OKCIEPUMEHTAJIbHBIE METO/IbI
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MCCIIEIOBAaHUS CTPYKTYPHI TOTOKOB B ammaparax. BHyrpeHHre u BHeUIHHE (YHKIUU pacipeesieHus
IIOTOKOB II0 BpPCMCHU Hp€6bIBaHI/I$I. MGTOI[ MOMCHTOB [JIs1 ONPCACIICHUA TOUYCYHBIX OICHOK
rapaMeTpoB MOJIENel CTPYKTYphl MOTOKOB. OrmpeneneHre HadalbHBIX MOMEHTOB IUIOTHOCTH
pacmpeneneHus yepes nepeiaTouHyo GyHKIHIO 00bhEKTa.

3.2. MareMaTtrueckre MOJEIU CTPYKTYphl IOTOKOB B allaparax: UACAIbHOIO CMEIICHMS,
UACATBHOTO BBITECHEHUS, s4eeqHas, aupQy3uMoHHas, sS4eeyHas C OOpaTHBIMH TOTOKAMHU.
KomMOuHMpOBaHHBIE MOJIENM, YYUTHIBAIOIIME HAJTMYME B ammaparax 3aCTOWHBIX 30H, MOTOKOB
OalimacMpOBaHUS U PEIUPKYJISIIHH.

4. MareMaTu4ecKoe€ OINUCAaHUE PABHOBECUS B CUCTEMAX «IAP-)KUJIKOCTbY», «Ta3-KUIKOCTbY,
(OKUJIKOCTH-)KUIKOCTB» C YU4ETOM HEHJCATbHOCTH TMoBeAeHHs (a3. Anroputmel pacyera (hazoBBIX
paBHOBECHI1, COBMEIIEHHBIX (Pa30BbIX U XUMUYECKUX PABHOBECHUM.

3.3. OOurue MpUHIUITEI MATEMAaTHYECKOTO OTHCAHMSI MacCOOOMEHHBIX U TEIUIOOOMEHHBIX
MIPOLIECCOB. YPAaBHEHMsI MAcco- M TEIUIONEPEHOCca C y4ETOM NEepPeKPECTHBIX APPekToB. [[BrKyras
cuna mporecca rmnepeHoca. CnocoObl MHTEHCHU(PHUKALMM Macco- M TEIUIONEPeHOca C IETbIo
pean3aluy 3HEpro- U pecypcocOeperaronux npoueccos.

3.4. MareMaTtuyeckoe MOJCIMPOBAHHE MACCOOOMEHHBIX  IpoIeccoB:  abcopOruwy,
OKCTPAKIMKM, CYIIKA TBEPIBIX BEIIECTB, MHOTOKOMIIOHEHTHOW pEeKTU(HUKAIMKA, MacCOBOU
KPUCTATM3AIMd W3 PAcTBOpPOB, TeruiooOMeHa. [IpuMepbl KOHKPETHBIX 3ajJad pacuera 3TUX
MIPOIIECCOB B aImapaTax MePUOINIESCKOTO M HEITPEPHIBHOTO JICHCTBHSL.

4. Onpenenenue, CTPYKTypa M 0O0JacTH TPUMEHEHHUS HCKYCCTBEHHBIX HEUPOHHBIX CETEH B
3a/layaX CHCTEMHOTO aHajin3a, MOJCIHMPOBAHUS W Pa3pabOTKH DHEPro- M pecypcocOeperarimmnx
MPOIIECCOB XUMHUUECKOU TEXHOJIOTHH, HEPTEXUMHUH 1 OMOTEXHOJIOTHH.
4.00beM yueOHOM TMCUUIIINHBI

O0beM TUCHUILINHBI
Buna yueOHoi#i padoThI Axax, | Actp.
3E
q, q,
OO0uiasi TPy10€eMKOCTb IV CIIUTIJIMHbI 3 108 72
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSITHS: 1,78 64 48
JlabopaTtopusie 3ansTus (JI3) 1,78 64 48
CamocrosiTesibHasi padoTa 1,22 44 26
KonTtakTHas camocTosiTebHas paboTa 0,2 0,15
1,22
CaMOCTOATEbHOE U3YUEHUE Pa3/IeIOB IUCIUTUIUHEI 43,8 25,85
Bua uToroBoro KOHTpoJIsi: 3auer

AHHOTANUA padoyeil MPOrpaMMbl THCUUIIIMHBI
«MareMaTHuyecKoe MO/IeJINPOBaHNe IHEPro- U pecypco3dGeKTHBHBIX TEXHOJIOTHYECKUX CHCTEM)

1. Ilem, AUCHMIUVIMHBI — HAaY4YUTb CTYACHTOB IIPUMCHCHHUIO METOAOB MAaTEMAaTUYCCKOI'O
MOJCIUPOBAHUA XUMHKO-TCXHOJIOTUYCCKUX CUCTEM C MO3HUIINN HUX TEXHOJOTMYECKOM H annapaTypHofI

9HEpro- u pecypcodpPeKTUBHOCTH.

2. B pe3yabTare u3yueHusi AUCHUIIMHBI 00yYAKOUIUIACS T0JIKEH:

Obaadoams ClenyOIUMA KOMIIETEHIIUSMHI 1 UHIUKATOPAMU HX JOCTHKCHUS
YK-1.1; YK-1.2; VK-1.5; TIK-1.4; T1IK-1.6.
3namy:

— oOmyr cxeMy W OJTambl MOJCIUPOBAHHMS HA OCHOBE CHCTEMHOTO TMOAXO0Ja DJHEPro- u
pecypcodhHeKTUBHBIX TEXHOJIOTHUYECKUX CHCTEM, TEOPETHMUECKHE OCHOBBI W MPAKTUYECKHE MPUEMBI
MOCTPOCHUSI X MAaTEeMAaTUYECKUX MOJIETIEH, pealn3aiy MOICTILHOTO SKCIIEPUMEHTA;
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Ymemp:

— MPAaKTUYECKH NPUMEHSATh METOAbl MOJCIUPOBAHUS JJIsi pacyéra, aHaiu3a XUMHUKO-
TEXHOJIOTMYECKUX CHCTEM, PEIICHHS 3a/1a4 pecypcocOepeKeHHUs,
Braoemy:

— COBPEMEHHBIMH TEXHOJIOTUSMU aBTOMATU3AIlMU MOACIIMPOBAHUSI.
3. KpaTkoe copepxanue JMCUMILTUHBI

Paszoen 1. Obwas cxema mooenuposanuss XumMuKo-mexHoN02U4eCKUX CUCeM.

1.1 Knaccugurkayus xumurxo-mexnonocuyeckux cucmem u ux mooeiretl. OIpeneIcHHEe XHUMHKO-
TEXHOJIOTHYECKOH cucTembl. Kiaccudukaius XMMHUKO-TEXHOJIOTHYECKHUX CUCTEM IO CIOCO0y OpraHu3aIiu
TEXHOJIOTHYECKHX MporeccoB. OnpeneneHne MareMaTuieckoir mojenu. Kiaccupukanus MaTreMaTuaecKuX
MOJIEIE MO OTOOPAKEHHIO CTOPOH MOJIETUPYEMBIX CHUCTEM H MeTojaM wuccienoBanus. llemu
MoJienupoBaHus. WHIyKTUBHBIA W  CHCTEMHBIM TMOAXOABl K  MOJEITUPOBAHHUIO. ABTOMAaTH3AIIM
MOJIETUPOBAHUS.

1.2 Obwas cxema u smanvl mooeruposanus. MoaenupoBaHre KaKk MHOTOITAITHBIN UTEPAIMOHHBIN
nH(pOpMaIMOHHBIN mporecc. Pa3zpaboTka koHIENTyadbHOW Monaenu U e€ Qopmanuzanus. MoaenbHbIi
AKCIIEPUMEHT. Y CTAaHOBJICHHE aJIEKBATHOCTU MOJIeu. CTPYKTYpPHOE M MapaMeTPUIECKOe KOPPEKTUPOBAHHE.
HNuteprniperarust pe3yabTaToB MOJASIUPOBAHUS U TIPOTHO3.

Pasoen 2. Mooenuposanue Xumuko-mexHon02uiecKux cCUcCmem ¢ Henpepbl8HbiM PeXCUMOM pabomul.

2.1 Cmamuyeckue mooenu xumuko-mexnonocuveckux cucmem. CTalMOHAPHBIA PEKUM — OCHOBHOM
pabounii pexuM cUCTeM HemnpepbiBHOro naedcTBud. CTpykTypa Mojend. Mojaenu TeXHOJOTHYECKHX
anmapaToB M MOJIEH CTPYKTYPhl TEXHOJIOTHYECKON CHCTeMbl. CTPYKTYpHBIN aHAIN3 PAa30MKHYTBIX CHCTEM
Y CHCTEM C BHEITHUMH PEIUKIIAMH.

2.2 Jlunamuueckue mooenu Xumurxo-mexworo2uyeckux cucmem. llenn m3ydeHus JMHAMUYECKUX
cBoMcTB  cucteM. DyHKIUMOHAIBbHBIE  omepartopbl.  JIuHehHHOCTh.  [IpUHIMIBI  CyNepHO3UIIUM.
XapakTepuctTuieckue pyHKINU.

Pasoen 3. Mooenuposanue XumMuko-mexHoio2U4ecKux cucmem ¢ OUCKPEMHO-HEeNpPepblEHbIM
pedcumom pabomai.

3.1 Cmpykmypa mooenu. Knaccuguxayus npoyeccos. Ilepumomuueckuii crnoco0® OpraHu3aIiuu
TEXHOJIOTHYECKHUX MpoleccoB. HempepbiBHbIE U AUCKpeTHbIE Mpolecchl. DYHKINOHAIbHBIE COCTOSHUS
anmnapatoB U cucteM. COOBITHSI BpEMEHU M COCTOSIHHUSL.

3.2 Mooenuposanue HenpepvlgHbix npoyeccos. ABTOHOMHBIE U WHTEPaKTUBHBbIE MpPOLECChl. Bujpl
B3aUMO/JICHCTBUSL TEXHOJIOTMYECKUX ammaparoB. (CoriiacoBaHHe BpPEMEHHBIX PEXKUMOB HX pPabOTHL.
OnTtumu3zanust 00bEMa BCIIOMOTaTeNbHBIX EMKOCTEH. MeTo bl pemeHust AudQepeHuanbHbIX ypaBHEeHHH ¢
pa3pbIBHBIMU (QYHKIMSIMH B IIPABOI 4acTH. ANIMTPOKCUMAIIMOHHBIE SKCTPEMYMbI pa3phIBHBIX (PYHKIUMA.

3.3 Mooenuposanue Ouckpemuvix npoyeccos. MojaenupoBaHUE IPOIECCOB CMEHBI COCTOSHUM,
Hayajla M OKOHYAHHUS KOMMYTAllMM ammapaToB MNEPUOIUYECKOTO NEHCTBHUS, KOH(IUKTHBIX CUTyallUid B
cucremax. Cetu [lerpu.

3.4 Umumayuonno-ananumudeckoe mooenupogarue. CUCTEMBbI TUCKPETHOTO U KOMOMHUPOBAHHOTO
MozaenupoBanus. CocraB, CTpYKTypa U (QYHKUMU. SI3BIKM MOJEIUPOBAHUS. AJITOPUTMBI MPOJABUKEHUS
MOJENFHOTO BpeMeHU. BpeMeHHbIe ceTu.

3.5 @opmuposanue pacnucanus pabomvl MHO2ONPOOYKMOGLIX cucmeM. MHOTOIMPOIYKTOBbIE
TEXHOJIOTMYECKHE CUCTeMbl. BpeMeHHbIe peuMbl pabOThl MHOTOMPOIYKTOBBIX XUMHUKO-TEXHOJIOTHUECKUX
cucrem. @opMupoBaHue U MpeoOpa3oBaHUE MATPUI] TEXHOJOTHYECKUX LUKIOB. AJITOPUTMBI BHIYHCICHHS
JIOTUYECKHUX ONPEAETUTENCH BEECTBEHHO3HAYHOM JIOTUKH.

4. O0bém yueOHOM TUCHMIINHBI

O0béM TUCHUIIINHBI

Bunsl yaeOHOM paboThI 3E Akan. | Actp.
4. 4.
OO0masi TPyA0€MKOCTD IV CHUTIIHHBI 3 108 81
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 1,34 48 36
Jlexuun 0,67 24 18
[Ipaktuueckue 3austus (I113) 0,67 24 18
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CamocrosiTesibHasi padoTa 1,66 60 45
KoHTakTHas camocrosiTenbHas paboTa 166 0,4 0,3
CaMoCTOSTENTbHOE U3YUEHUE Pa3JIeI0B AUCITUTUIMHBI ’ 59,6 44,7
Bujx HTOroBOro0 KOHTPOJIS: 3auér ¢
OIIEHKOH

AHHOTALIUA paﬁoqeﬁ nporpaMmsbl TUCHHUITJIMHBI «COBpeMeHHbIe TEXHOJIOI'HM aBTOMaTHU3alluu
XHUMHUKO-TEXHOJOTHYECCKHUX MTPOLECCOB»

1 Heap qucuumIMHbl — GOPMHUPOBAHUE y OOYYAIOUIETOCS CHCTEMBl 3HAHWH, HABHIKOB U YMEHUA,
HEOOXOJUMBIX ISl OCYIIECTBJICHUSI MPO(QECCHOHATBHON AEATEIIEHOCTH, CBSI3aHHOM C OSKCIUTyaTanued u
pa3paboTKOI aBTOMATU3UPOBAHHBIX CUCTEM YITPABIIEHUS XUMHUKO-TEXHOJIOTHUECKUMHU MTPOIIECCAMH.

2 B pe3yabrare n3y4eHus JMCHUIIMHBI 00y4AIOIIMIACSH T0JI2KEH:

Obaaoams cleqyOIUMU KOMIIETEHIMSIMA U UHAUKATOPaMH UX JTOCTHKEHUS:

IIK-1.7; IK-1.8; I[IK-1.9; [IK-5.1; IIK-5.2; IIK-5.3.

3nameo:

— CTPYKTYpy ®  (QYHKIHHM COBPEMEHHBIX  aBTOMATH3MPOBAaHHBIX  CHCTEM  YIpPaBICHUS
TexHosnornyeckumu nporeccamu (ACY TII);

— TexHHueckue cpenacrsa coppemeHHsIx ACY TII;

—  OCHOBHBIE Ki1acchl mporpammuoro obecrieuerust ACY TII;

— TEXHOJIOTWH, WCIIOJNb3yeMbIe ISl CO3/IaHHWS CHCTEM YCOBEPIICHCTBOBAHHOTO YIPABJICHHS
TEXHOJIOTMYECKAMH TTPOIIECCAMU;

— IporpaMMHOE obOecreueHHue A CTPYKTYpHO-IIapaMeTpUYEeCKOro CHHTE3a CUCTEM YIPaBICHUS
XUMUKO-TexHonornyeckumu mnponeccamu (XTII), ontumuzanuu v miaHUpOBaHUS PaOOThl XMMHYECKHX
IIPOU3BO/ICTB.

Ymems:

-MCIOJb30BaTh IPOrpaMMHOE OOecleYeHHe JUll HACTPOWKHM TEXHOJIOTMYECKUX H3MepUTesei-
PETryNATOpOB;

-pa3pabaTbiBaTh NPOrpaMMBbl JUI YIPABIECHUS TEXHOJIOTMYECKUMH MPOLIECCAMU;

-pa3pabaTbIBaTh U MOJICIMPOBATh ABTOMATUYECKUE CUCTEMBI PEryJIMPOBAHUS.

Braoemy:

-OJTHMM W3 SI3BIKOB TIPOTPAaMMHPOBAHMSI KOHTPOJIepoB cTanaapta MOK 61131-3,;

-HaBbIKaMK ucronb3oBanus cpeabl  MATLAB/Simulink  mis  pemrenust 3amad  pa3paboTku |
MO/IETIUPOBAHUS ABTOMATUYECKUX CUCTEM PETYIMPOBAHHUS.

3 Kpartkoe coaepxxanue JUCUUIIIHMHBI

Paszoen 1. Cucmemnas unmezpayusi u uUH@GOPMAYUOHHO-KOMMYHUKAYUOHHBIE — MEXHOLO2UU
peanuzayuu cogpemenHuvix cucmem asmomamusayuu X111

1.1. BBeneHue B aBTOMATU3aLMIO TEXHOJOTHUECKUX IPOIIECCOB U IPOU3BOJICTB.

1.2. Uepapxuueckass  CTpyKTypa W  (YHKIMOHAQJIbHbIE  BO3MOXXHOCTM  HMH(OPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIX CUCTEM aBTOMAaTH3alHUH.

1.3. Cuctemsl ycoBepuieHcTBOBaHHOTO yrpasieHus (CYY) XTII.

1.4. TIpoMsIIILICHHBIH HHTEPHET Beliel, Texuonoruu Big Data u o6naunsie Texnonoruu B ACY TIL

1.5. Texnonoruu BupTyanbHoro npoekrupoanust ACY TII.

Pazoen 2. Pacnpedenennvie npocpammHno-annapammvie KOMNIEKCyl 0k MOHUMOPUHSAd U YNPAGIeHUs.
XUMUYECKUMU NPOU3B00CEAMU.

2.1. CrpykTtypa ¥ (QyHKIHOHaNbHbIE BO3MOXHOCTH coBpeMeHHbIXx ACY TII. MHdpopmannonHoe,
afnmapaTtHoe, MaTeMaTH4ecKoe, MPOrpaMMHOE, METPOJOrMYEecKOe, IPrOHOMUYECKOE M OpraHU3alMOHHOE
obecnieuenne ACY TII.

2.2. becnpoBoanble cucteMsl nepenaun naHHelx B ACY TII.

2.3. BupTyasibHble aHAJIN3ATOPBI: TUIBI U (PYHKIMOHAIBHBIE BO3MOXKHOCTH.

2.4. Cospemennble mporpammupyembsie norudeckue koutposuiepsl (IUIK) um IIJIK MICRO,
MUKPOITPOIIECCOPHBIE U3MEPUTENIN-PETYIIATOPHI
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2.5. Crpykrypa 1 QpyHKIIMOHATEHBIE BO3MOXKHOCTH 0a3 JaHHBIX peanbHOTO Bpemenu (bl PB) B ACY
TII.

2.6. O6mee mporpammuoe obecriedernne ACY TII: omepammonHsie cuctembl, SCADA-cucTeMsl,
CpeAcTBa MPOrpaMMHUPOBAHUS KOHTPOJLIIEPOB.

2.7. CneumanpHoe mporpamMmmHoe obecmneuenue: nporpammbl it [TIK, peanmsyromue ¢yHKIuU
CVYYVY, nporpaMmbl ONTHMH3ALUHI U YITPABICHHUS TEXHOJIOTUIECKUMH U MIPOU3BOICTBEHHBIMH IPOLIECCAMH.

Paszoen 3. Ilakemvl npukiaouvix npoepamm O0Jisk CMpPYKMYPHO-NAPAMEMPUYECKO20 CUHME3d CUCmeM
ynpagnenus XTI, onmumuzayuu u niaHuposanusi pabomul XUMu4eckux npou3e00Ccms.

3.1. Iporpammuas cpema MATLAB/Simulink mist perrenust 3axa4 pa3paboTKH M MOJCTHPOBAHUS
aBTOMaTHYeCKUX cucreM peryimupoBanus. Cpenst mnporpammupoBanus [IJIK.Crangapr — s3bIKOB
nporpammupoBanus MOK61131-3.

3.2. Tlporpammubie cpensl st kaneHgapHoro tanupoBaHusi: CIIPYT-OKII u cuctemsr APS
(Advanced Planning & Scheduling — ycoBepiieHCTBOBaHHOTO IJIaHUpOBaHuUs ) Kommanuu AspenTech.

4 O0beM yueOHOM TMCUMILINHBI.

O0beM JUCIHUILIHHBI
Bupa yueOHo# padoThl Axan. | Actp.
3E
. q.

OO6mas TPYI0eMKOCTh THCITHIIJIHHBI 3 108 81
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 1,33 48 36
Jleximun 0,44 16 12
[Tpaktuueckue 3ausatus (113) 0,44 16 12
JlabopaTtopusie paboTs (JIP) 0,44 16 12
CamocrosiTeJibHasi padoTa 1,67 60 45
KonTtakTHas camocTosiTebHas paboTa 0,2 0,15

1,67
CaMOCTOSATETFHOE N3YUYEHUE Pa3/IeIOB AUCITUTUTMHBI 59,8 44,85
Buja nToroBoro KOHTpoJIs: 3auer

5.3 IUCHUNJIMHBI YaCTH, (POPMHUPYEMOI YYACTHHKAMH 00Pa30BaTeIbHbIX OTHOIIEHHH (IMCIMIIMHBI
1o BbIOOPY)

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIMHBI
«BbIYHCIANTEIBLHBIA IKCIEPUMEHT B 3a]a4ax
XUMHYECKOi TEXHOJTOT UM

1 Heap MMCHUNIMHBI — U3YYUTh METOJIbI M IPUEMBI ITPOBEACHUS BBIUMCIUTEIBHOTO 3KCIIEPUMEHTA
Ha MaTeMaTHYECKHX MOJEISIX HEKOTOPhIX 0ObEKTOB XMMHYECKOM TEXHOJIOTHH.

2 B pe3yabTraTe N3y4eHHs JMCUMILIHHBI 00y4al0IMICH J0JIKeH:

Obnadams cleAyOMUMU KOMIIETEHIUAMHU ¥ HHAMKATOPAMH UX JJOCTHKEHUS:

IIK-3.1, IIK-3.2, IIK-3.3, IIK-4.3.

3namy:
- MOJIXO/IbI K METO/IaM MaTeMaTUYeCKOr0 MOJEITUPOBAHUS PA3IMYHbIX 00bEKTOB XUMHUECKOM TEXHOJIOTUH;
- OCHOBHBIE€ JITOPUTMbI U METO/bl YHCIEHHOIO PElIeHHs MaTeMaTHMYECKHMX M XHMHUKO-TE€XHOJOTHUECKHX
3aJa4 B CTALlMOHAPHOM COCTOSIHUM U B JIETEPMUHUPOBAHHON OCTAaHOBKE;
- OCHOBHBIE TIpHEMBI PaboThl B Bu3yanbHO# cpexe Borland Delphi omeparmmonnoit cucremsr Microsoft
Windows;

Ymemns:
- popmynupoBaTh pacu€THbIE 3a/a4d  BBIUYMCIUTENIBHOIO OJKCIIEPUMEHTa B OO0JACTH XUMUYECKOMH
TEXHOJIOTUH;
- HCIIOJIb30BATh YHCIICHHbIE METOIbI JUTS PeIlIeHHs TaKUX 3a71a4;
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Braoemw:

- METOJAaMHU YHCJICHHOTO SKCIEPUMEHTA M PEIICHHS 33a]a4 B 00JIACTH XUMUYECKON TEXHOJIOTHH.

3 KpaTkoe coaep:kaHue AU CHUNIHHBI

Beeoenue. Bviuuciumenvhwlil sxcnepumenm u mamemamuyeckoe mooenuposanue. Llenb u ocnosHble
3a0auu.

[IpenmyiiecTBa BBIYUCIUTEIBHOTO IKCIIEPUMEHTA M MAaTEMATUYECKOTO MOJECIMPOBAHNS B CPAaBHEHUH
C HATYpHBIM OSKCHEpUMEHTOM. [IpUYUHBL, TO KOTOPHIM TMPUMEHSIIOT BBIYUCIUTEIBHBIM SKCIICPUMEHT.
Metonpl mo3HaHUs MuUpa W MojenupoBaHue. IlpenmymiecTBa W HEIOCTaTKU  BBIYUCIUTEIBHOIO
9KCIEPUMEHTA.

Pazoen 1. Pazpabomka mamemamuyeckux mooeneti paciema KOHCyxompyouamvix menioooMeHHbIX
annapamos 6e3 usMeHeHUs azpe2amHto20 CoOCMOosIHUsA cpeo.

O6mume cenenus. OnpenereHUe MOBEPXHOCTH TeIiooOMeHa. Pa3nudHbie cXeMbl B3aUMHOTO TOKa
TEIJIOHOCHUTEIIEH.

[ToBepounbli W mpoeKkTHBIA pacuér. OmnpenencHue TEIUIONEPEAAONICH MOBEPXHOCTH. YUET
HaIpaBJICHUs MOTOKOB. YUET M3MEHEHUs TEeMIEepaTypbl MOTOKOB M CTEHKM U KakK CIEACTBUE M3MEHEHUE
CBOJCTB, yYaCTBYIOILIUX B TEIUIOOOMEHE CpEl.

[IpoBeneHne YMCIEHHBIX S3KCIEPUMEHTOB Ha pa3pabOTaHHBIX HPOrpaMMax C MCHOJIb30BaHUEM
W3YYECHHBIX MOJICTIEH.

IMunpaBnuueckuit pacy€T TEMI00OMEHHBIX aNNapaToB B 0JHO(A3HBIX U IBYX(a3HBIX Cpe/ax.

Marematuueckoe MOAETUPOBAaHNE TEIJIO0OMEHA B 0HO(Da3HBIX U IByX(a3HBIX cpellaXx. YpaBHEHUE
HaBbe-Crokca. Pexxumbl Teuenust. Pacuér rugpaBinyeckoro COnpoTUBICHUS OAHO(A3HBIX U ABYX(a3HbIX
MTOTOKOB C Y4ETOM pa3IMuHBIX 3(PPEKTOB.

Marematuueckoe MOJENUpPOBaHHE TerIooOMeHa B oAHO(a3zHbIX cpenax. [IpoBeneHne 4yMcIeHHBIX
HKCIEPUMEHTOB Ha pa3pabOTaHHBIX MPOrpamMMax C MCIOJIb30BAaHUEM U3YUYE€HHBIX MOJIETICH.

Paszoen 2. Mamemamuueckoe mooenuposanue menioooMena ¢ UsMeHeHUueM azpecammioz0 cOCMOIHUS
Qas.

[Ipouecchl kunenus 1 KOHACHcCAUU. TepMoIMHaAMIUYECKe OCHOBBI ITPOIIECCOB.

Maremaruueckoe MOJAETUPOBaHUE TEII00OMEHa MpH KOHACHCALMU YUCTHIX MapoB M Mapora3oBbIX
cMecen.

Pa3nuyHble TUIIBI KOHJEHCALIUU MTapa U3 00bEMA U Ha IOBEPXHOCTU. YUET PEKUMOB TEUEHUS TUIEHKH
KOHJIeHcaTa. BnusHue paznuuHbIX (aKkTOPOB Ha PEKUMBI TEUEHUS TUIEHKU KOHAEHcaTa. MeTonsl pacuéra
KOHJICHCATOPOB MapOra3oBbIX cMeceH.

[IpoBeneHne YMCIEHHBIX SKCIEPUMEHTOB Ha pa3pabOTaHHBIX HPOrpaMMax C HCHOJIb30BAaHUEM
M3YYEHHBIX MOJENEH.

Marematuueckoe MOJIEIIMPOBAHKE TEIUIOOOMEHA NPU KUTICHUH.

[IpoBeneHne YUCIEHHBIX SKCIEPUMEHTOB Ha pa3pabOTaHHBIX MPOrpaMMax C HCIOJIb30BAHHEM
M3Y4YeHHBIX Mojeneil. Pexumbl kunenus. Kumenue B 00béMe W Ha TOBEPXHOCTH, B KaHajax IMpH
OpPraHU30BaHHOM JIBH>KEHUU JKHUIKOCTH.

Paszoen 3. Ocnogvl mamemamuyeckoco MoOeIUPOBAHUS NPOYecco8 mMenio- U macconepeoavu 8
PEKMUPUKAYUOHHBIX KOJIOHHAX.

OOmue cBeAeHWsT W OCHOBHBIE NOHATUSA pekTHuduKanuu. [logxoapl K OMHCAHHMIO TPOIIECCOB
pektudukanuu. Paznuuneie MeToab! pacuéTa.

YropouieHHbIe MaTeMaTUYecKUe MOJENH JUIsl pacueTa mpolecca peKTU(UKAIUA B MPOCTHIX
KOJIOHHAX.

CocraBieHne MaTepHalbHOTO — TOKOMIIOHEHTHOTO, TeIuioBoro Oamanca. Konnenimm:
TEOPETUYECKON CTYNEHH pa3JelieHUsl, PaBHOBECHON TapesiK, K.I.J. TApeJIKM M KOJIOHHBI. YTPOIIEHHBIN
pacuét pektudurannoHHoi konoHHb. CooTHOomeHNs DeHcke u AHAEpBYyIa.

Pa3paboTtka mporpammbl pacuera pPEeKTU(PUKANMOHHONW KOJOHHBI METOJIOM HE3aBUCHMOTO
ompeieNIeHUs] KOHLIEHTpaUi ¢ IEPEMEHHBIMH MOTOKAMHU XKHUJKOCTH U Mapa MO BbICOTE KOJOHHBI.

CoBMecTHOE pellleHHe YpaBHEHHMH MOKOMIIOHEHTHOTO MAaTepHajbHOrO U TEIJIOBOro OallaHCOB U
Mapo-KUAKOCTHOTO paBHOBecust (Mmeronuka Tunme—IT'enmeca). ObecrieueHHe M YCKOPEHHE CXOJIUMOCTH
MeTogoM O-koppeknuu. IIpoBeeHne 4YHMCIEHHBIX AKCIEPUMEHTOB Ha pa3pa0OTaHHBIX MPOTpaMMax C
MCIOJIb30BaHMEM M3Yy4eHHBIX Moaenel. [101xX0 bl K y4éTy HenIeallbHOCTH JKUIKOHM 1 MapoBoit ¢a3s.

4 O0beM yueOHOM TMCUMILINHBI

121



O0beM IMCHHMIJIMHBI
Bua yueOHo# paGoThl Axax, | Acip.
3E
4. 4.
O01asi TPy/10eMKOCTh THCHHMILJIMHBI 3 108 81
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 1,3 48 36
Jlexun 0,4 16 12
[IpaxTnueckue 3ansrus (113) - - -
JlaGoparopuble pabotsl (JIP) 0,9 32 24
CamocrosiTejibHasi pa6oTa 1,7 60 45
KoHTakTHas camocTosiTebHas paboTa 0.2 0,15
1,7
CaMOoCTOSATENTbHOE U3YUEHUE Pa3JIeIOB JUCITUTUITMHBI 59.8 44 .85
Bua konTpoJs: 3auer

AHHOTanus padoyei NPorpaMMbl AMCUMILIMHBI «SI3BIKM U cpe/ibl IPOrPaAMMHUPOBAHHSA»

1. Hdeab AMCHMIVIMHBI — TMOJIyY€HUE CTYACHTAMM 3HAHUN O CYIIECTBYIOLIUX HHTEIPHUPOBAHHBIX
cpenax pa3paboTKU MPOTPAMMHBIX MPUIOKEHUH U HABBIKOB CAMOCTOSITEILHOM pa3pabOTKU MPOrpaMMHBIX
MIPOJIYKTOB C UCIOJIb30BAaHUEM ITUX CpE.

2. B pe3yabTate u3y4yeHus JUCHUIJIMHBI 00YyYAKOMIMIiCS T0IKEH:

Obaadoams cleqyOIUMUA KOMIIETEHIMSIMA U HHAUKATOPaMH UX JTOCTHKEHUS:

I1K-3.2, I1K-3.3, [1K-4.3.

3namy:

— OCHOBHBIE 3Tallbl JBOJIIOLMM SI3BIKOB INPOTrPaMMHMPOBAHUs, TEHACHLHH Pa3BUTHS COBPEMEHHBIX
A3BIKOB U CPEJl IPOIPaMMUPOBAHUS;

— MpaBWJIa NOCTPOEHUS OJIOK-CXEM AJITOPUTMOB B COOTBETCTBMM C JEHCTBYIOUIMMM CTaHJApTaMH U
HOPMAaTUBHO-METOJUYECKUMH JOKYMEHTaMHU;

— 3TaIbl )KU3HEHHOT'O IIUKJIa IPOTPAMMHOTO 00eCTIeueHMs;

Ymems:

— MPOEKTUPOBATh rpaduyeckuil HHTEpPeENc NoIb30BATENSI IPOIPAMMHOIO MPUIIOKECHHUS;

— ONTHUMU3UPOBATH MPOTPAMMHBIN KOJI C LIENbI0 3PPEKTUBHON OpraHu3aluy IporpaMMBl;

Braoemy:

— OCHOBHBIMM  HpolefypaMu, (QYHKUUSAMH M OIeparopaMu  si3blka  IPOrPaMMUPOBAHUS
HMHTETPUPOBAHHOMN Cpesibl pa3pabOTKK MPUIIOKEHUH;

— HaBBIKaMM PELICHMsI IPUKJIAJHBIX 3aJa4 IPOrPaMMHUPOBAHMSI C UCIIOJIb30BAHNEM MHTETPUPOBAHHBIX
cpea pa3paboTKU NPUIIOKEHUH.

3. Kpatkoe coagep:xaHue IUCHHUIIAHBI:

Pazoen 1. Obwue ceedenus o A3vlkax u cpeoax NPocpamMmMupo8anus u papabomre NpocpamMMHbIX
NPUTLOIHCEHULL.

1.1. OBomrOLMS S3BIKOB U CpeJl IPOTPaMMUPOBAHUS.

MamuHHBIA  SA3BIK, SA3BIKM HHU3KOTO M BBICOKOTO YpOBHEW. COBpEMEHHBIE SI3BIKM M CpPEIbl
IIPOrpaMMHPOBAHUS: S3BIKK JJIs1 OBICTpON pa3pabOTKU MPUIOKEHHH, S3BIKM U Cpedbl CHELUAIbHOTO
Ha3HAYECHUS.

1.2. AnroputMu3anus nporpamMmm 1 Mpouesyp.

[TpuHIMOBl pa3pabOTKU alrOpuTMOB Mporpamm H mpouenyp. IIpaBuna odopmiieHHus OJI0K-cxem
QJITOPUTMOB Ha OCHOBE JEMCTBYIOUINX CTaHAAPTOB U HOPMATUBHO-METOIMYECKUX JOKYMEHTOB.

1.3. Dramnsl )KU3HEHHOTO [IUKJIa TIPOTPAMMHOTO 00eCTIeYeHHUS.

[ukisl pa3paboTKH, COMPOBOXKIAECHUS U OOHOBIIEHHSI POIPAMMHOI0 00ECIIEYeHHUS: ITAlbI, TPOOIEMbI
U TIPOTUBOPEUHS MEXY Pa3pabOTUNKOM M MOJIB30BATEIEM MPOTPAMMHOTO 00ECTIeUeHHS.

1.4. IIpoextupoBanus uHTEpdeiica noab30BaATENS.

[TonsTuss rpaduuecKkoro M JPYKECTBEHHOTO NOJb30BaTeN0 HHTepdeirica. OCHOBHBIE AIIEMEHTHI
unrepdeiica. Cranaaptel uaTepdeiica Windows-npuiaokeHuil.

1.5. OnTumu3anust NporpaMMHOTO KOAa.
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OcCHOBHBIC HAIPaBICHHUA ONTHMH3ALUU MpOrpaMMHOTO Koxaa. [Ipobmembl ckopoctu paboThI
POrpaMMbl, KOMITAKTHOCTH HPOTPAMMHOTO KOJa, (YHKIMOHAIBHOCTH M YIOOCTBa JUISA IIOJIb30BATEIIs.
CriocoObl TOCTUKEHUS! ONTUMAIBHOCTH IPOTPAMMHOTO KOJA.

Paszoen 2. Unmezpuposannasn cpeda pazpabomru npuiLoiCeHu.

2.1. OcHOBHBIE HHCTPYMEHTHI pa3pabOTUHKA.

[Tanurpa xommoneHTOB. MHCIIEKTOpP 00BEKTOB. [IpoekTupoBiuK Gopmel. Penakrop mporpamMMHOTo
KoJa.

2.2. OCHOBHBIE KOMITOHEHTHI.

OcHOBHbIE BHU3yaJIbHbIE KOMIIOHEHTBI, MX CBOMCTBA W METOJbl: (DOPMBI, MAHEIHU, Pa3LECIUTEINH,
MOATHNCH, N0JI pEAAKTUPOBAHUS (BBO/IA), TEKCTOBBIE I10JIs, BIIAIAIOLINE CIIMCKU, ONIIMKU U TPYIIIbI ONLUH,
KHOTIKH, TaOmuipl. KOMIOHEHT Ui MpencTaBieHHsl AaHHBIX B TpadudeckoM Buae. KOMIOHEHTHI uis
paboThl ¢ MPUIIOKEHUEM U 3KpaHOM. HeBr3yalilbHbIE 1MAIOTrOBbIE KOMIIOHEHTHI.

2.3. SI3bIK MpOrpaMMUPOBAHUSI CPEJIBI.

Onucanne NEpeMEHHBIX, MacCHUBOB, 3alUceil, MHOXECTB, KOHCTAHT, METOK. ba3oBble TuUIIBI
nepeMeHHbIX. OOBSBIEHHE HOBBIX THUIIOB IE€PEMEHHBIX. [J00alibHbIE W JIOKAJIbHbIE II€PEMEHHBIE.
[Ipouenyps! u pyHkuuu, onpenenseMple nojab3oBareneM. CoznaHue HOBBIX MOAYNEH Mpolenyp U GyHKIUH.
Omneparopbl 1 KOMaH bl YIIPABJIECHUS X0JI0M BBINOJIHEHUs porpamMmbl. [Iponienypsl u gyHkumu 1i1s paboThl
C MaccHMBaMU M TEKCTOBbIMU (aitnamu. MaTtemarudyeckue npouenypsl 1 ¢pyHkiuu. Onepanuu co CTpOKaMU.
B3aumnsie npeoOpazoBanus CTpok U uncen. Vcnonp30Banne AUagoroBbIX PYHKIUHN.

Pasoen 3. Pewenue npukiaonvix 3a0a4 npocpammupo8anusl.

3.1. Pemrenue 3a7au Ha 3aKperuieHne HaBBIKOB pabOThl ¢ OCHOBHBIMH KOMIIOHEHTaMH.

3ajaun Ha MPOEKTUpOBaHUE HHTEpdeiica. M3yueHne CBOMCTB U METOI0B pabOThI C KOMITOHEHTAMH.

3.2. Pemienue 3aa4 Ha 3aKperieHue HaBBIKOB pabOThl C OCHOBHBIMU MPOLEAYPAMU U (DYHKIHSMHU.

3anaun, TpeOyrole B3aUMHOTO MPeoO0pa30BaHUs CTPOKOBBIX U YUCIIOBBIX MepeMeHHbIX. PaboTa co
CTaTMYECKUMHU U JUHAMUYECKUMU MacCHBaMHU.

3.3. Pemenue 3a1a4 Ha 3aKperjieHHE HAaBBIKOB PabOTHI ¢ daitnamu.

Utenue mndopmarnuu u3 ¢aina u 3anuch B (aitn. CoxpaHeHHE W 3arpy3Ka HCXOJHBIX JaHHBIX B
MIPUIIOKECHUSIX.

3.4. Pemmenue BLIYUCIUTEILHEIX 321a4.

3anaun, TpeOyIoIIe BRIMOIHEHU MaTPUUHBIX onepaluil. BeruucnurenbHbie mpoueaypsl U QyHKINH,
ompezenseMble nojb3oBateneM. [IpencraBieHue pe3ynbTaToB BhIYHCICHUN B popme Tadnuil, quarpamm u
rpauKoB.

4. O0beM yueOHOH TUCUMIITIMHBI

.« O0BbeM TUCHUIIINHBI
Buna yueOHoii padoThl et

3E Akaja. 4. | Acrtp. 4.

OO0masi Tpy10eMKOCTh IV CHUILIHHbBI 3 108 81
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 1,3 48 36
Jlexkuun 0,4 16 12
JlaGopaTtopHubie paboTs (JIP) 0,9 32 24
CamocTosiTesibHasi padoTa 1,7 60 45
KoHnTakTHas camocrosiTenbHas paboTa 0,2 0,15
1,7

CaMOCTOSATENBbHOE U3YUYEHHE Pa3/IeI0OB JUCIUIIIMHBI 59,8 44 85
Buja nToroBoro KOHTpoOJIs: 3a4€T

AHHOTanusA padoveil NPOrpaMMbl JUCHUIIMHBI
«HdopManiuOHHBbIEC CHCTEMbI XPAHEHHUA U 00PA0OTKH JaHHBIX»

1 Heas aucuMnauHbI — OOECIIEUUTH IMOJIyYEHHE CTYACHTAaMHU 3HAaHUH O croco0ax HaxOXIEHUs,
0o0pabOTKM W XpaHEHHUs JAHHBIX; OCHOBAaX NPOEKTHPOBAHUS COBPEMEHHBIX HH(MOPMAIIMOHHBIX U
MHTEJUIEKTYaJIbHBIX CUCTEM U MX MCIIOJIb30BaHMS B PA3IMYHBIX 00JIACTSIX MPOMBIIIJIEHHOCTH.

2 B pe3yabraTe H3y4eHUs] AUCHHUILUINHBI 00y4aIOLINICS JOJI/KEH:

Obnadams cleAyOMUMU KOMIIETEHIIUAMHU ¥ HHAMKATOPAMU UX JTOCTHKECHUS:
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TIK-4.1, TTK-4.2, TTK-4.3.

3uamo:
—  OCHOBHBIE CTIOCOOBI HAX0XKIEHUs, 00paOOTKH U XpaHEHUS JaHHBIX;
—  OCHOBHBIE OCOOCHHOCTH CO3JIaHMsI HH(POPMAIIMOHHBIX PUIIOKECHUH;
— OCHOBBI TPOECKTHPOBAHUS COBPEMEHHBIX HH(POPMAIMOHHBIX M MHTEIJICKTYaJbHBIX
CHUCTEM;

— OCHOBHBIE COBPEMEHHBIC MAKEThl NIPUKIAJHBIX IIPOrPaMM Ui IHPOMBIIIEHHOTO
MPOEKTUPOBAHHUSA XHMHUKO-TEXHOJIOTUYECKHX, (hapManeBTHUYeCKuX, HedTenepepadaThIBaAIONINX

TIPOU3BO/ICTB;
— OCHOBHBIE  CIIOCOOBI  pENICHWS  THUIOBBIX  MPHUKIATHBIX  33aJa4  XHMHKO-
TEXHOJIOTUYECKHX, (hapMaIeBTHYCCKUX, HedTenepepadaThIBAOIINX MIPOU3BOJICTB c
WCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX CUCTEM XPaHEHHS U 00paObOTKHU JaHHBIX.
Ymems:

— TPaBWIBHO OCYIIECTBJISATH BHIOOpP HambOOJee MOAXOJSIIET0 Croco0a HaXOXKICHHS,
00pabOTKU U XpaHEHUS JaHHbIX;

— co3gaBaTh MH(OPMAIMOHHBIC TPWJIOKEHUS I PEIICHHS MaTeMaTHYeCKHX,
TEXHOJIOTHYECKUX U UCCIIEOBATEIHCKUX 33714,

— paboTaTh B KadecTBE IOJIH30BATENS MEPCOHAIBHOTO KOMITBIOTEPA, PEeIias THIIOBBIC
MPUKJIATHBIC 3a7a9i XUMHUKO-TEXHOJOTUUECKHX, (apMarieBTUIeCKnX, HedTenepepadaThIBAIOMINX
MPOU3BOJICTB C HCIIOJIb30BAHUEM COBPEMEHHBIX HWH()DOPMAIIMOHHBIX CHCTEM XpaHEHUS W
00pabOTKHN JaHHBIX.

Braoemnw:

—  OCHOBHBIMH CHOCO0OaMHU HaXO0XJIE€HUsS, 00paOOTKHU U XpaHEHUS JaHHBIX;

— CTaHJApPTHBIMHM TNaKETaMU MPUKIAJAHBIX MPOrpaMM Jisi PEUICHUS MaTeMaTHYECKHX,
TUTNOBBIX  TEXHOJOTMYECKHMX U  MCCIEAOBAaTENIbCKUX  3aJad  XUMHKO-TEXHOJOTHYECKHX,
(dhapmarnieBTHUECKNX, He(pTemepepadbaThIBAIOIINX TPOU3BO/ICTB;

— OCHOBaMH IMPOEKTUPOBAHHSI COBPEMEHHBIX MH(GOPMAIMOHHBIX U MHTEIUICKTYaTbHBIX
CHUCTEM.

3 Kparkoe coaepxxanue JTUCHUILIHHbI

BBenenue. IIpeamer u Metoapl n3ydyaeMoil aucuumuiabl. Lenn u 3amaun nucuunianHel. OnucaHue
OCHOBHBIX pa3/iesioB AUCUUILIUHBL. CTPYKTypa JUCHMILIMHBI U IpaBUiIa pEUTUHIOBOM cUCTeMbl. BBenieHue B
npeaMeTHyI0 06sacTs. OCHOBHBIE MOHATHS, ONIPEIEICHUS, TEPMUHOJIOTHS.

Pasznen 1. CucremaTnzaunms JaHHbBIX, CIIOCOOBLI XPAHEHHSI JAHHBIX.

1.1 Hctopus ¥ TeHAEGHUMU pa3BUTUS M NPUMEHEHUS HHPOPMAIIMOHHBIX
TEXHOJIOTHIl B 00JIaCTH XUMUH, (papMalleBTUYECKUX U OUOIIPOIIECCOB.

O030p COBpEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTUH XpaHeHHs M 00paboTKHM uHHMOPMAIUH,
HCTOPUH UX CO3JAHUS, TPUMEHEHHUS B 00JaCTH XUMHH, XUMUUYECKO U, (hapMalleBTUYECKON U OMOTEXHOJIOTHH.
Bakneiire TeXHOJIOTHYECKHE pellieHus B 001acTi HHGOPMAMOHHBIX TexHonorui. [Ipumepsl BHeqpeHus
pa3IMYHBIX HH(POPMAIIMOHHBIX TEXHOJOTHil. JkoHomuueckuil 3¢ddexr. Pemenune 3amau ympaBieHus
KauyeCTBOM C MOMOIILI0 HHPOPMAITMOHHBIX TEXHOIOTHA.

1.2 CucremaTu3aius HHTEIJICKTYalIbHBIX CUCTEM.

Cucremuplii aHanu3 wuHTENNEKTyanbHbIX cucteM (MC), ux cocraBngoomux: 0a3pl JaHHBIX,
OKCHEPTHHIE CHCTEMBI, pacYeTHBIE ATOPUTMBI. TeXHOIOruu mpoekTupoBanus 0a3 maHHbIX. [Ipumepsr UC,
HaIleJICHHbIE Ha DPa3Hble 33/Ja4yd: MOJENMpOBaHHE (U3MKO-XMMHYECKHX mporeccoB U siBieHuil (ASPEN
PLUS), mogmenupoBanue otaenbhbix ammapaToB (DRYINF), MoaenumpoBaHue TEXHONOTHYECKHX CXEM
(ASPEN, ChemCad).

1.3 Bb/] 1 nHpopMaIMOHHbBIE CUCTEMBI.

BJl — kak KOMIOBIOTEpHbIE XpaHWIuIIa uHGOpManuu. PaccMOTpeHHE NPUHIMIIOB W TPUMEPOB
MOCTpOoeHUsI 0a3 MaHHBIX: HEpPapXHUECKUe, CETEBbIe, PENAIMOHHBIE. Ta0NuIlbl, CYIIHOCTH, B3aUMOCBSI3H.
Kowmmbrotepusie cpenst  mas moctpoeHuss bJl. OcobenHoctu kaprorpaduueckux, TeKCToBbIX bJI.
Anroputmsl moucka B HuX uHpopmammu. [Tpumepst B/l ans noucka nHpopmanuu B 061aCTH XUMHUECKOM
texnonoruu (Science Direct, Dechema, /I BUHUTU u npyrue).

Paznen 2. Metoasl 00padoTku ganubIX. [Iporpammuoe odecnieuenne.
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2.1  MeTo/1pl MHTEIUIEKTYaIbHOTO aHAIM3a TaHHbIX.

Crpykrypa UHTeIeKTyadpHOTO aHanu3a aAaHHblX (MA/l, B anrnuiickoir TepMunosnorun Data
Mining). MAJl kak mpolecc aHaJIUTUYECKOTO HCCIEIOBAaHUS OOJBIIMX MAcCUBOB MH(POPMALUU C LENbIO
BBISIBJIICHUS OIPEJICIICHHBIX 3aKOHOMEPHOCTEH M CHUCTEMAaTHYECKHX B3aMMOCBS3EH MEXIy MEPEeMEHHBIMH,
KOTOpPBIE 3aT€M MO>KHO MPHUMEHUTHh K HOBBIM COBOKYITHOCTSIM JJAHHBIX. ABTOMAaTHU3MpPOBaHHAs 00paboTKa U
00001IeHNe HAKOTUICHHBIX CBEJICHUH, MTpeBpalleHne uxX B HHPpopMmanuio 1 3HaHus. OOmas nadopMamus mno
OCHOBHBIM KOMITBPIOTEPHBIM MeToJaM 00paboTku uH(popManmu: nakeTHwle, TpaH3akuuu, MAJl. OOGmas
uHbOpMaIMg IO OCHOBHBIM MAaTEMaTHYECKHM METOAaM OOpaOOTKM MAacCHBOB JAaHHBIX: CHCTEMBI
paccyKJeHHs Ha OCHOBE AHAJOTMYHBIX CIy4aeB; AJITOPUTMbI BBIYMCIICHUS OIICHOK; HEYETKas JIOTHKA;
HEHpPOHHBIE CETH;, aJTrOPUTMBI OIPEICNICHUs] AaCcCOUMAIMii W TOCJIENOBATENBHOCTEH; aHaluu3 C
n30MpaTeNbHBIM ~ JICHCTBHEM;  JIOTUYECKash  pPErpeccHs;  JEpeBbsl  PEUICHHWH;  DBOJIIOLHUOHHOE
MPOrpaMMHPOBAHNE; TEHETHYECKHE aITOPUTMBI, BU3yaJHM3alMs JaHHBIX. XapaKTepUCTHKa, 00I1acTh
npuMeHeHust kaxxaoro meroaa MAJL.

2.2  TexHomnoruu co3nanus HHPOPMAIMOHHBIX CHCTEM.

CALS-TexHOJIOTHSI KaK TEXHOJIOTHS KOMIUIEKCHOW KOMIBIOTEpH3auU c(hep MPOMBIIUICHHOTO
npou3BojicTBa. [loHsATHE JXKM3HEHHOTO IMKIAa TpousBoacTBa wim wu3aenuil. CALS kak «Computer
Acquisition and Lifecycle Support — koMIbIOTepHOE COTIPOBOXKACHHE W TOAJCPKKA KU3HEHHOTO IUKIIA
mznenuiy. [IpoekTHas, TEeXHOJOTHYECKasl, TPOU3BOACTBEHHAs, MapKETHHTOBAas, OJKCILTyaTallnOHHAS
JnoKyMeHTaus. XpaHeHue, o0padoTka 1 nepenada nHdopmanuu B komnbeloTepHbix cpegax CALS-cuctewm,
ONIEPATHBHBINA JTOCTYI K JAHHBIM B HY)KHOE€ BpeMs M B Hy)KHOM Mmecte. [Ipumepsl ucnonp3oBanuss. CASE
(Computer Aided Software Engineering) — TeXHOJOTHs CO3aHUSA W COMPOBOXKICHUS HH(POPMAIMOHHBIX
cucteM. IIporpammuo-texnonornyeckne CASE-cpenctBa mns  aBTOMAaTH3aluy  IPOECKTUPOBAHMS U
pa3paboTtku umHpopmannoHHbx cucreM. CoctaB CASE- cpencts: ananus u GopmyinupoBKa TpeOOBaHUM,
IIPOEKTUpOBaHKHE 0a3 JaHHBIX M HPUIOXKEHUH, TeHepalys KoJa, TeCTUPOBaHUE, OoOecledeHHe KauecTsa,
ynpasieHue koHpurypanue u npoekroMm. CASE-cucrema. [IpumMepsl HCIIOIB30BaHMS.

2.3  CoBpeMeHHBIH HMH(POPMAIMOHHBIM TOAXOJ K KOHTPOJIO W OOECIEUYCHHIO
Ka4yecTBa.

WNudopmanmonnas niaardopma i odecriedyeHusl Ka4ecTBa MPOAYKIIMU: OT KOHTPOJIS MPOLECCOB B
OTJEJILHOM ammapare A0 peIleHHUs JIOTMCTHYECKUX 3ajlad MNpeanpusTusa. [IOKyMeHThbl, HalleJICHHblE Ha
ob6ecrieuenue kaudectBa: ['OCT, ISO-9001, GMP-cranmapt (anriumiickas aOOpeBHaTypa COXpaHsETCS B
pycckoMm s3bike «good manufacturing practice»), PAT («process analytical technology») MHHMIIMATHBBI.
Wepapxust ynpaieHus. CylecTBYIOIIME MaKeThl NPUKIAJHBIX MPOrpaMM Ui KOHTPOJS M 0OecreueHUs
Ka4yecTBa.

2.4  JlabopaTtopHble HHPOPMAIIMOHHBIE CUCTEMBI.

JIabopaTopHO-UH(OpPMAIIMOHHBIE ~ CUCTEMbl WJIM  CHUCTEMaMH  YIpaBJIEHUs  J1abopaTopHOM
unpopmanuerr LIMS-cuctembl. LIMS- cucremsr (Laboratory Information Management System) s
XpaHeHus, oOpaboTku HMHMOpPMAIMKM AHATUTUYECKOTO O0OPYHOBAaHHMS M OLCHKA KauyecTBa XUMHUECKHUX,
Ouosornyeckux M apmaleBTHYecKuX cpelcTB. [lmaH-moznens aHamuTHuyeckod jabopatopuu. OCHOBHBIE
IPUHLUIBI, AITOpUTMbl M cocTaBHble yacTu LIMS cuctem. IlpuHumnel cOopa, aHamu3a, COPTUPOBKH
uHGOpMaINH, TOCTYNAOLIEH ¢ Pa3IMYHbIX AaHATUTUYECKUX TPUOOPOB U YCTAHOBOK.

2.5  TexHonorus coznaHusi BUPTYaJbHBIX JIAOOpATOPUH.

Buptyansusie naboparopuu (BJI). Llenu cozpanus BJI. IIporpaMmmubie poayKThl aist co3nanus BJL.
CymiecTByIomMe TEXHUYECKHE MPUEMBl U KoMIbIoTepHbIe TexHosoruu. Lab VIEW kak oaun u3 npuMepos
KOMMepYecKoro nporpaMmmHoro obecneuenus. Lab VIEW — rpaguueckas cucrema nporpaMMHpOBaHUs Ha
ypOBHE (DYHKLIIMOHAIBHBIX OJIOK-AHArpaMM.

Pasznen 3. Ilpumepbr xpaHeHuss H  00pa00TKM  JAaHHBIX UI1  XHMHYECKHX,
HedTenepepadaTbiBalOIKX U (papManeBTHYECKUX NPEANPUSITHH.

3.1  Tumbl aBTOMaTU3UPOBAHHBIX CUCTEM ISl IPEAITPUATHH.

ERP (Enterprise-Resource Planning — mnanupoBaHue pecypcoB NPEINpHUATHS) — KOMIBIOTEPHBIC
CHCTEMBl YIPABJICHUS MPEeIIpUsTHEM. ANTOPUTMBI M METOJbl MHTErPAlldM BCEX OTNENOB M (PyHKIMH
KOMIIAHWU B €JMHYI0 KommbloTepHyto cuctemy. B/ B ERP. OcoGeHHOCTH CO3/1aHUs €IMHOTO XpaHHWIIUINA
JTAHHBIX.

3.2  HMudopmannoHHBIE CUCTEMBI JJIsl YIPABICHUS U KOHTPOJIS KauecTBa.
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SCADA (Supervisory Control And Data Acquisition System) - cucrema cOopa JaHHBIX W
OTIEPATUBHOTO JUCIETYEPCKOTO YIpaBlIeHUs, (PyHKIMOHHUPYIOIIEEe B COCTABE aBTOMATH3MPOBAHHBIX CUCTEM
yrpaBiieHUs KOHKpeTHoro oObekra. Dynkuuum SCADA-cucrem: cOOp JaHHBIX O KOHTPOJHPYEMOM
TEXHOJIOTMYECKOM IPOLIECCE; YIPABJIECHUE TEXHOJOTMYECKUM IPOLECCOM. AJITOPUTMBI PEaTU3aluu 3TUX
¢yakmmii. O630p cymectByromux SCADA-cucrem. I[lpumepsr. PAT (process analytical technology) —
TEXHOJIOTUSI KOHTPOJS ¥ MOHHTOpUHTa (hapMaleBTHYECKUX mpeanpusathii. KoHTpois oTAenbHBIX
MPOIIECCOB, MOHUTOPUHT CHIPBS, 1MOIy(hadpruKaToB, TOTOBOW MPOIYKIIUH, KOHTPOJIb XpAaHEHUs HA CKIIAJax.
Jloructuueckue omnepauuu. AJNTOpuTMBl MOCTpoeHUs KommbloTepHbIX PAT-cucrem. Ilpumepsl ux
HCI0JIb30BAHUS.

3.3  IlporpamMMHBIC TMaKeThl Ui TPOCKTUPOBAHHS XHUMHKO-TEXHOJOTHIECKUX
cucteM (ASPEN).

[Taketest ASPEN kak mnpumep KOMMEpPYECKHMX IAaKETOB JUIsl TPOEKTHUPOBAHUS XUMHUKO-
TEXHOJIOTHYECKHX, (hapMalieBTHUECKHX, HedTenepepadaTriBatomux npousBoactB. CocraB nmaketoB ASPEN.
BJI, cnoco6sl 00paboTku 1 xpaHeHus uHpopmaruu. IIpoexktupoBanue texnonorunueckux cxem. HYSYS —
kak oguH wu3 mnakeroB ASPEN. Ilpumepsl 3agau  MoJenupoBaHUsS U TNPOESKTHUPOBAHUS XUMHUKO-
TEXHOJIOTUYECKHX IPOLIECCOB U CXEM.

3.4  HUcnonw3oBanwue [T mist papMareBTHISCKUX 3a/1ad.

[Ipumenenre MHPOPMALIMOHHBIX TEXHOJIOTMH B pELICHHHM TAaKMX 3a/ad Kak: pa3paboTKa HOBBIX
JIEKapCTBEHHBIX ()OPM; YMEHBIIEHHE BPEMEHU BHEJIPEHHS WHHOBAIMI B MPOU3BOJICTBO; aBTOMAaTHU3AIlMs
KOHTPOJIS 32 000pyIOBAaHUEM U YCKOPEHHUE Tpoliecca MPOESKTUPOBAHUS MTPOU3BO/ICTB; KOHTPOJIb KauyecTBa U
MUHUMU3anus Opaka. IlpakTuueckue mpuMepsl NPUMEHEHUS HA OTEYECTBEHHBIX U 3apyOeKHBIX
(hapMaleBTHUECKUX MPEATPUATHUSAX.

3akarouenue. IlepcriekTuBbl pa3BUTHS WHGOPMAIMOHHBIX CHCTEM M OOpaOOTKM JaHHBIX.
IlogBeneHne UTOrOB TUCLUILIAHEI.

4 O0beM y4eOHOM TUCIUIJIMHBI.

O0BbeM TUCHUIINHBI
Buna yueOHoii padoThl Axax | Actp.
3E
q, q,

OO0uiasi TPy10€eMKOCTb I CIUTIJTHHbI 4 144 108
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSITHS: 1,8 64 48
Jlexkimn 0,44 16 12
[Ipaktuueckue 3ausatus (113) 0,44 16 12
JlabopaTtopHubie paboTs (JIP) 0,9 32 24
CamocTrosiTesibHasi padoTa 2,2 80 60
KoHTtakTHas caMocTosITeNbHAs paboTa 2,2 04 0.3
CaMoCTOATEbHOE U3YUEHUE Pa3/IeIOB IUCIUTUIUHEI 79.6 59.7
Bujg UTOroBOr0 KOHTPOJISI: 3adeT ¢ OEHKOH

AHHOTanusA padoyeil NPOrpaMMbl T CHHUIIIMHBI
«YHHBepcaJbHbIe IPOrPAMMHBIE CPEICTBA PEIICHNS MATEMAaTHYECKUX 3a1a4>»

1 He.]'lb AUCUHMIUVIMHBI — HAYYUTH CTYACHTOB TCOPETUUCCKHUM OCHOBaM, MPAKTHUYECKUM YMCHHAM H
HaBbIKaM 3(1)(1)CKTI/IBHOFO HCIIOJIb30BAHUA COBPEMCHHBIX YHUBCPCAJIBHBIX IMPOTrpaMMHBIX CpPCACTB JId
MMPOBCACHUA YUCJIICHHBIX, daHAJIUTUICCKUX paC‘léTOB, O6pa6OTKI/I " BU3YyAJIM3allUU JAHHBIX, IIJIAHUPOBAHUSA U
MOJCIUPOBAHUS SKCIICPUMCHTA, d TAKKC U PCHICHHUA HIUPOKOTO Kpyra BbIYUCIIMTCIBHBIX 3a1a4 yqeGHoro,
MPUKIIAAHOTO, MHXKCHCPHOI'O U HAYYHOT'O XapaKTepa.

2 B pe3yabraTe H3y4eHUs] TUCHUIIIHHBI 00YYAIOIUICH JOJIKEH:
Obnadamys CleAyOMUMH KOMIIETEHIIMSAMU U UHIMKATOPAMH UX TOCTHXKEHUS:
[1K-3.2, [1K-3.3, [1K-4.2, [1K-4.3.
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3name:

— x1accuukanyio,  CTPyKTypy,  (YHKIMOHAIBHBIE W  MaTEeMaTHYeCKUEe  BO3MOXHOCTHU
CYIIECTBYIOIINX YHUBEPCATBHBIX MPOTPAMMHBIX CPEJICTB PEIICHUS MATEMATHUECKUX 3a/1a4;

— METOJMKH BBIMIOJIHEHUsT OO0pa0OTKHM, BH3YaIHM3allMd JaHHBIX, MPOBEJCHHS YHUCICHHBIX H
CUMBOJIBHBIX BBIYHUCIICHHUNA C UCTIOJIB30BAHUEM COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB;

— SI3BIKA  TIPOTPAMMUPOBaHUs  (YIpaBICHUS BBIUUCICHHUSIMH), TPUMCHSEMbIC B COBPEMEHHBIX
MIPOrPAMMHBIX CPEJICTBAX PEIICHUS MaTeMaTHICCKIX 33]1a4;

Ymems:

— BBIOMPATh MAKET MPHUKJIATHBIX MPOTPAMM VISl PEIICHHUS] KOHKPETHBIX BBIYUCIIUTEIBHBIX 32134,

— UCTIOJIb30BaTh YHUBEPCAIBHBIC MPOTPAMMHBIC CPEIICTBA ISl PEIICH U MAaTEMAaTHICCKHUX 337134,

Braoemy.:

— HaBBIKAMH PEHICHUS TPHUKIATHBIX, YICOHBIX, WHKEHEPHBIX, HAyIHBIX 33J1a4 C HCIIOJIb30BaHUEM
COBPEMEHHOU KOMITBIOTEPHOM TEXHUKH M ITPOTPAMMHEBIX CPEJICTB;

— HaBBIKAMHM  WCIIOJIB30BAaHHUS ~ COBPEMEHHBIX  MPHUKIATHBIX  MPOTPAMMHBIX  CPEACTB  JUIS
MaTeMaTHYECKUX BLIYMCIICHUI;

— HaBBIKAMH JOKYMEHTHPOBAHHUS pACYeTOB, IPOBEICHHBIX C HCIIOJIB30BAHHEM COBPEMEHHBIX
MIPOTPAMMHBIX CPEJICTB.

3 Kparkoe coaepxxanue JTUCUMILIHHbI

Beeoenue. Kpatkuii ucropuueckuii ouepk. OCHOBHBIE 1€ W 3aJladyd Kypca, COCTaB Kypca,
nH(OPMaLMOHHbIE UCTOYHUKHU.

Pasoen 1. Beeoenue 6 meopuio ancopummos u cmpykmyp OaHHbIX

1.1. OcHOBHBIE TIOHATHUS — KJIAcCU(DUKAIMA MaTeMaTHUECKUX 3a7ad U METOJIOB UX
pelieHus1, TOHATHE AITOPUTMA.
1.2. XapakTepUCTUKH AITOPUTMOB — YHCJICHHBIC W CHMBOJIBHBIC BBIUYMCIICHUS,

TOUHBIE U MPUOJINKEHHBIE BBIYUCIICHNUS, HTEPATUBHBIE AITOPUTMBI, BEIUNCIIUTEIIBHAS CI0KHOCTh
3aJa4, CXOUMOCTh, I0CTOBEPHOCTb, I€KBATHOCTb MOJIEIIH.

1.3. MareMaTnueckue BEJIWYMHBI M KOMIBIOTEPHBIC THIbBI JAHHBIX JUISL HX
IIPEJCTaBICHUS — LIEJIble YUCIIA, PAllMOHATIBHBIE U HPPALlMOHAIbHBIE IPOOH, KOMIUIEKCHBIE YUCIIA,
OECKOHEUHOCTb, HEONPEAENEHHOCTb, MHHUMAas  €JUHHLA, CKalsip, BEKTOp, MaTpHULa;
LIEJIOYHUCIICHHBIE THUIBl JaHHBIX, APOOHBIE THUIBI C IUIABAIOLIEd M (PUKCHPOBAHHOW 3aIATOH,
MAacCHBBI, IPEJICTABIEHUE OCOObIX 3HAYEHUH.

Pazoen 2. Obwue ceedenus o npoepammuom odecneuenuu (I10) Ona pewenus mamemamuyeckux
3adau

2.1. Moaenupyrolye nIporpaMMHbIe CPEICTBA U CPEJCTBA ABTOMATU3ALMU WH)XXEHEPHBIX PACYETOB —
kiaccugukanus cymecrsyrouiero I10.

2.2. OG30p (yHKUMOHATIBHBIX W MaTEMaTHYECKHMX BO3MOXKHOCTEH W CpaBHUTENIBHBIA aHAIU3
IIPOrPaMMHBIX CPEJICTB KOMIBIOTEPHOW anreOpbl — JOCTOMHCTBA M HEAOCTATKU, c(hepbl MPUMEHEHHUS;
IIPEUMYIIECTBA U HEJOCTATKH CBOOOIHO paclpoCTpaHsAeMbIX IPOIPAMMHBIX CPECTB.

2.3. CoBpeMeHHbIE TEHJEHIMU B PELICHUH BBIYMCIMTEIBHBIX 33aJau — MAacCOBBIM Mapaliesn3M,
oO1ayHble BBIYUCIICHHUS, pacpeieIEHHbIE BEIUMCIUTENbHBIE CETH, CUCTEMBI C BeO-HMHTEpdericoMm.

Paszoen 3. Cucmema komnvromeproti aneedopur Mathcad

3.1. Mathcad — oOmurie cBeaeHHsS O CTPYKType MPUIOKEHHs, (YHKIHOHAJIHHOM HAMOJHCHUH H
BO3MOJKHOCTSIX CHCTEMBI, OCOOEHHOCTH, NpPEUMYILECTBA M HEAOCTATKM IO CPAaBHEHUIO C JPYTUMHU
IIPOrPaMMHBIMU MTPOAYKTAMH.

3.2. OcHOBBI BBINOJNIHEHUs pacy€ToB B cpene Mathcad — nexcrka U cHHTaKCHC 3alHCH PACUETHBIX
COOTHOILIEHUH, IepeMEeHHbIE, BO3SMOXKHOCTH U O'PaHMUYEHHS BCTPOCHHBIX TUIIOB JIaHHBIX.

3.3. OO630p wuHTepdeiica monb30BaTEeNss — MEHIO, IIaHENIW HMHCTPYMEHTOB, KJIaBHATypHbIE
MOCIIEI0BATEIBHOCTH JUIs 3PPEKTUBHOM paboTHI;

3.4. Busyanusauusi 3aBUCUMOCTEH — HOCTpoeHHME TrpadukoB (yHKIMH M JuarpaMm, HacTpoWKa
rpauuecKoro 0ToOpakeHusl.

3.5. CumBosbHBIN BeuucauTens Mathcad — ynpoiieHne BeIpaXeHU, pa3ioKeHne Ha MHOKUTEIH,
MOJICTAHOBKA IMEPEMEHHBbIX, CUMBOJIbHOE IU(QepeHInpoBaHUe, WHTETPUPOBAHUE, PA3JI0KEHUE B PSIbI,
HAXOXJIEHNUE KOPHEM.
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3.6. Hcnonb3oBanue cucrembl Mathcad amsi pemeHuss KOHKPETHBIX 3ajjad — 0030p ceMeiicTBa
BCTPOCHHBIX (PYHKIMIA: cTaTUCTHYecKas o0paboTKa MJAaHHBIX, ONTHMH3ALMS, HWHTETPUPOBAHHE H
middepeHnnpoBanue, perpeccusi, KOMIUIEKCHBIE UCUNCIICHHS, TOUCK KOPHEH.

Paszoen 4. Ilakem npuxiaouvix npoepamm 0is pewenus 3aday mexunuyeckux sviyucienuti MATLAB
(Matrix Laboratory)

41. MATLAB — xoHuemmms CHCTEMBI, CTPYKTypa IakeTa mporpamMM, (YHKIMOHAIBHBIX
BO3MOJKHOCTEH CHCTEMBI M ITAaKeTOB paciuupenus 100Iboxes.

4.2. Nurepdeiic monp3oBarenss MATLAB, pabodne okHa CUCTEMbI, KOMaHIHAsI CTPOKA, YCTPOHCTBO
cnpaBouHoi noacuctembl MATLAB.

4.3. Komanansiii s361k MATLAB — nexcemsl, onepaTopsl, (YHKIIUH, BBIPAKECHHUS U YIPABIISIONINE
KOHCTPYKLMH, TUIIBI JaHHbIX. OnepupoBaHue NEPEMEHHBIMU TUIIA "MaTpuLa'.

4.4. Ucnionws3zoBanue maketa MATLAB miis pemenust MaTeMaTH4eCcKuX 3a/1ay:

AnnpokcuManus AKCHEPUMEHTANbHBIX JaHHBIX KPUBBIMH, perpeccus, Moa0op mapaMeTpoB
ypaBHeHui kpuBbIx — Curve Fitting Tool (MHCTpyMEHT HacTpONKH KpUBOH);

[TonnnomuanpHas annpokcuManus — Spline Toolbox (MHCTpYMEHT crutaliH-anIpoOKCUMAIUN);

Oynkuuu M Tpaduyeckue uHTepdelchl AN aHauM3a U MOJEIMPOBAHUS JIaHHBIX, a TaKke
pa3paboTKU CTaTUCTUYECKUX alrOpuTMOB — Statistics Toolbox (MHCTpyMEHT cTaTUCTHUYECKON pa3paboTKM).
Meronpl JUHEHHOTO TporpaMMmupoBaHus u ontummsaiuu — Optimization Toolbox (uHCTpYMEHT
OTNITUMU3AIINH ),

[laker MopaenupoBaHUS AJIS PELIEHUS CHCTEM HEJIWHEWHBIX Au(@epeHuaNbHbIX YpaBHEHUN B
YaCTHBIX TPOU3BO/IHBIX.

Paszoen 5. Hcnonvsoganue anbmepnamusHulX HPOSPAMMHBIX CcpeOcme Ol MamemMamuidecKux
8bIYUCTICHUU

5.1. [Ilaker mpuknagHeix mporpaMMm Mathematica. Wutepdeiic mnporpammbl.  [lamutpsr
Marematndeckux (GyHkuwii. BBog manubiXx. OToOpaskeHue naHHBIX. Snpo W mHTEpQEHCHBIN MpoIeccop —
6a3oBble KOMIIOHEHTHI Mathematica.

5.2. Tlaker npuknaaaeix nporpamm Maple. Oco6ennoctu uHTEepdeiica mporpaMmmbl. OCOOEHHOCTH
paboTsl ¢ mporpammoil. CUMBOJIbHBIE TPEOOPa30BaHUs C UCIOIb30BAaHUEM TEKCTOBOTO IMpoieccopa Maple.

5.3. Tlaker mpuxmamubix nporpaMmm GNU Octave. Pasnuuume unTepderica mis cucteM Linux u
Windows NT. OcHoBHBIE CXOACTBAa M paziuuus C I[aKeTOM NPUKIATHBIX TMPOrpaMM U  S3BIKOM
nporpammupoBanuss MATLAB.

5.4. S3pik mporpamMmupoBaHust R — s craTUCTHYECKOHW 0OpaOOTKM MaHHBIX U BU3YATH3alUH
pe3ynbTaToB Ha rpadukax. O601049ky i pabOThI C SI3BIKOM R.

4 O0beM yueOHOH TMCUUIIIMHBI

O0beM TUCHMILINHBI
Buja yueOHo# padoThl Axax. | Actp.
3E
4. 4.

OO0masi Tpy10eMKOCTh IV CHUILIMHbI 4 144 135
KonrakTHasi paboTa — ayIMTOPHbIE 3aHSITHSI: 1,8 64 48
Jlexun 0,45 16 12
[Tpaktueckue 3anstus (113) 0,45 16 12
JlaGopatopHsie pabotsl (JIP) 0,9 32 24
CamocrosiTesibHas padoTa 2,2 80 60
KonrakTHas camocrositenbHas paboTa 2,2 0.4 0.3
CaMOoCTOATENBHOE N3YUEHUE PA3/IETI0B IUCHUILIMHEI 79.6 59.7
Buja KoHTpOJIA: 3a4er c oneHKoM

AHHOTa U padoveil NPOrpaMmMbl JUCHUIIIHHBI
«YHcaeHHbIe METObI PellIeHHs YPABHEHUI MATeMAaTHYEeCKUX MO/ e/ IeH
XHMHKO-TEXHOJIOTHYECKHX MPOLECCOB»
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1. Heab JUMCHUIIMHBI — U3YYUTh TEOPETUUYECKUE OCHOBBI U CPOPMHUPOBATH y CTYICHTOB HABBIKU
YHUCIIEHHOTO pemieHus nuddepeHInaTbHbIX YPaBHEHHM, HA OCHOBE KOTOPBIX CTPOSITCS MaTeMAaTHYECKUE
MOJEIH TPOIIECCOB XUMHUECKOHN TEXHOJIOTHH, HePTEXUMHUH U OMOTEXHOJIOTHH.

2. A3yyeHne AUCHHMILVIMHBI HAMPABJIEHO HAa NpPUOOpPeTeHHEe CJEIYIOIHX KOMIETEeHIUH u
HHAUKATOPOB UX JOCTHKEHUS:

ITK-3.1; I1K-3.2; T1K-3.3; T1K-4.3

3nams:

— OCHOBHBIE THUTIBI AuddepeHnaIbHbIX ypaBHeHud matematuyeckux mozened XTI u moaxons k
UX YACIIEHHOMY pPElICHUIO;

— OCHOBHBI€ TOJIOKEHHUS TEOPUH PA3HOCTHBIX CXEM;

— TIpaBUJIa COCTABJICHUSI PA3JIMYHBIX PA3HOCTHBIX CXEM.

Ymemo:

— MIPaBUJILHO BBIOMPATH METOJI YMCIECHHOTO PEIICHUs IJIA 3aJaHHOM cucTeMbl AuddepeHInaibHbIX
YPaBHEHU;

— 3aMMKUCHIBATh 33JaHHYIO Pa3HOCTHYIO CXEMY JIIs 3aIaHHOTO MU epeHIInanb-HOTO ypaBHEHHUS;

— BBITIOJIHSTH MPe0Opa30oBaHusl, HEOOXOMMBIE JUTsl PEIIEHUS PA3HOCTHBIX CXEM;

— pa3pabaTbIiBaTh pacu€THBIE MOIYJIU IS PEIIEHUST PA3HOCTHBIX CXEM;

— OIICHUBATh TOYHOCTH MOJYICHHBIX PE3yIbTaTOB.

Braoems:

— METOJIaMH U TPAKTUYCCKUMU HABBIKAMHA YHCJIEHHOTO PEIICHUS YPaBHEHHH MaTeMaTHYECKHX
monenent XTII;

— MPAKTUYECKUMH HaBBIKAMHU Pa3paOdO0TKU MOJIYJICH ISl PEIICHUS CIIOKHBIX pacUETHBIX 3a/1a4.

3. KpaTkoe coaep:kaHue U CHUTLINHBI

Pazoen 1. I[locmanoexa 3a0auu yucieHHo2o peuteHus ypasHenutl mamemamuyeckux mooenet XT11.

1.1. Knaccuduxamnus muddepeHnnanbHbIX ypaBHeHud. HauanbHbIe ¥ TpaHUYHBIC YCITOBHUS.

Knaccudukanus nuddepeHnmanbapix ypaBHeHHH MaTematudeckux wmogaeneit XTII. Tlonstue
HavyallbHBIX M TPaHUUYHBIX ycioBuil. HeoOxonumocTh 3aaHusi HayajdbHBIX U TPAHUYHBIX YyCIOBUN. Buisl
rpaHu4HbIX yciaoBHil. KoHKpeTHbIE mpumepsl ypaBHeHUN MaTtemaTtuueckux mozener XTIl ¢ mo3unum ux
KJ1accu(pUKaIu.

1.2. IlpuBenenue ypaBHeHnit maTematudeckux mojeneit XTI k 6e3pasmepHOMY BUY.

HeobxomumocTs npuBeneHus auddepeHnuanbHON 3anaun K Oe3pazMepHOMy Buay. MeToauka
MpuBEleHU K Oe3pa3zMepHOMY BHUIY YypaBHEHUH MartemaTudeckux wMozened XTIl Ha KOHKPETHBIX
pUMepax.

1.3. Pa3paboTka TecTOBBIX 3a/1a4 JAJIsl YUCIEHHOTO PEIlIEeHUs] YpaBHEHUN MaTeMaTH4YeCKHX Moeleit
XTII.

[Tonsitue TectoBoi 3amauu. llenm ucnonb30BaHUs TECTOBOM 3amaud. MeToJuKa COCTaBJICHUS
TECTOBOM 3a/1aun. MeTOoInKa OIIEHKH TOYHOCTH YUCIIEHHOTO PELICHHs TECTOBOM 3a/1a4H.

Paszoen 2. Yucnennoe pewienue ypagnenus mooenu u0eaibHo20 8blmMeCHeHUs

2.1. Annpoxcumanusi ypaBHEHHsI MOJIENIA UAEATbHOTO BHITECHEHHSL.

Metonuka mnpeoOpa3oBanust auddepeHInanbHOM 334a4yd B Pa3HOCTHYIO. Buasl pa3HOCTHOM
anmnpoKCUMalMu  Tpou3BoAHONW 1-ro mopsaka. lloHaTus mopsAaka anmpoKCMMAaluMUd H  OIIUOKU
anmpoKcUMaIuu. MeToAuKa OIEHKHM OIIMOKH ammpoKCUMAIMU Mpou3BoaHON 1-ro mopsaka. Ilonsrus
Pa3HOCTHOM CETKH, pa3HOCTHOW CXEMBbl M Pa3HOCTHOTO IabioHa. SIBHbIE U HESBHbIE PAa3HOCTHBIE CXEMBI.
Meroanka omnpeneiaeHus MOpsiAKa anmpoKCUMaluu pPa3HOCTHOM cxeMbl. Pa3HOCTHas amnmpokcuMmanus
HayaJlbHBIX U TPAHUYHBIX YCIOBUM.

2.2. YcTONYMBOCTD Pa3HOCTHBIX CXEM.

[loHATHE YCTOMYMBOCTH PAa3HOCTHBIX CXeM. MeToaMka aHaiau3a YCTOMYHMBOCTH PA3HOCTHBIX CXEM
(MeTon TapMOHHUK). AHaIM3 YCTOWYMBOCTU SIBHBIX U HESABHBIX PA3HOCTHBIX CXEM, aIlPOKCUMHUPYIOIINX
onHOMepHBIe TuddepeHIInaIbHble YPaBHEHHs B YACTHBIX MPOU3BOJHBIX 1-TO mopsaka (ypaBHEHUS MOJIEIH
UJeallbHOTO BBITECHEHUs1). [IpaBuno BbIOOpa KOHEYHOW PA3HOCTH JUTsSl alMPOKCHUMAIIMH MPOU3BOJHON IO
KOOpJMHATEe B 3aBUCUMOCTH OT 3HaKa KOX(PQPHUIIMEHTa MPU STOW MPOU3BOAHON. [IpHHIIMT 3aMOPOKEHHBIX
KO3 (UIIMEHTOB 7151 YPaBHEHUI ¢ HEMOCTOSIHHBIMU KO PHUITUSHTAMHU TP MPOU3BOIHBIX.

2.3. Pa3HOCTHBIE CXEMBI «SIBHBIA YTOJOK» U «HESIBHBIN YTOJOK».
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Meroauka 3anucu cxeM. XapaKTepUCTUKHU cxeM. MeToauKa YUCIEHHOIO peleHns cxeM. Meroauka
noctpoenus pacu€rubix moayneid B EXCEL st peanuzanuu 4YMCIEHHOTO PELIeHUs cXeM. biok-cxeMbl Jist
MPOrPaMMHOM peaju3alid YUCIECHHOIO pELIeHUs cXeM. JleMOHCTpauus M aHajiu3 MNPUYMH HAKOIUJICHUS
pacu€THOM OmMOKM B CXEME «IBHBIH YTroJOK». MeToaMKa OIICHKH TOYHOCTH YHMCIIEHHOTO pELICHUS,
IIOJIYYEHHOTO € IIOMOLIBIO YCTOMYHUBOU CXEMBI.

2.4. Pa3HOCTHBIE CXEMBI «IIOJKOBa», «Z-CXeMa» U «kabdape».

Meroauka 3anucu cxeM. XapaKTepUCTUKU U OCOOEHHOCTH cxXeM. MeToauKa YMCICHHOTO PEIICHUS
cxeM. Metoauka nocrpoenus pacu€tusix Moayineit B EXCEL st peanu3anuu 4MCIEHHOTO PEIICHUSI CXEM.
Bbiiok-cxeMbl 11 IpOrpaMMHOM peaiM3allid YUCICHHOTO pEelIeHUs cXeM. AHalli3 MPUYUH CUTYyalHi, B
KOTOPBIX CXEMa «ITOJIKOBa» HE TO3BOJISIET MOJYYUTh 0OJIE€ TOYHOTO PEHICHHUS MO0 CPABHEHHIO CO CXEMOM
HESIBHBIN yroJIOK». AHAIN3 MPUYUH CUTYallUi, B KOTOPBIX CXeMa «Z-CXeMay He MO03BOJISIET MOJy4UuTh 0ojiee
TOYHOT'O PELIEHUs [0 CPABHEHUIO CO CXEMOU IIOJIKOBay.

2.5. Meron TecTOBBIX 3a/1a4 U OLIEHKAa TOYHOCTH YMCJIEHHOTO peleHus peanbHoi mojenu XTIL.

[Ipumepsl cocTaBieHUs TECTOBBIX 3amady. MeToAuKa OUEHKHM TOYHOCTH YHCIEHHOTO PpEIICHUs
TeCTOBOM 3amaud. MeTonuka BBIABICHHUS (DAKTOPOB, BIMSIONIMX HA TOYHOCTh YHCJICHHOTO PEIICHHS
TeCTOBOM 3amaud. BrnusHue Hammuusa wuHGOpMAIMU 00 HWCTUHHOM pernieHuu Iud@epeHnnanibHoro
YpaBHEHUSI HAa MHTEPHPETAUUIO PE3YIbTATOB YUCIEHHOIO PEIICHUS, MOJYYEHHBIX C MOMOIIBIO Pa3IuYHbIX
Pa3HOCTHBIX cXeM. MeToauka BhIOOpa ONTUMATBHOM CXEMBI JIsl YHCIICHHOTO PEIIEHUs MOJIETH UACaIbHOTO
BBITECHEHHSI, OMMHUCHIBAIOIIECH peAIbHBIN XUMUKO-TEXHOJIOTHYECKHI TTpOIIeCC.

Pa3zoen 3. Yucnennoe pewenue ypasnuenus oughpysuonnot mooenu.

3.1. Anmpoxkcumarius ypaBHeHUs TudGy3n0OHHON MOIEIH.

Pa3nocTHas ammpokcumarsi Tpou3BOAHOW 2-ro mopsiaka. OIlleHKa OMMOKKA anmpoKCUMAaIun
MPOU3BOIHOM 2-TO TOpsKa. Pa3HOCTHBIE CXEeMBI, alMPOKCUMHUPYIONINE OJHOMEpHBIE au(depeHITnaATbHBIC
ypaBHEHUS MMapadosinueckoro tumna (ypaBHeHUS AU Py3nOHHON MOJIEIN).

3.2. SIBHas pa3HOCTHAs CXeMma.

Meronuka 3anucu cxeMbl. [lopsIok anmpoKCMMAalUMu CXeMbl. AHAIu3 YCTOWYHUBOCTH CXEMBI.
Mertouka 4YHMCIEHHOTO penieHus cxeMbl. Meroauka mnoctpoeHus pacu€tHoro moayns B EXCEL musa
peanu3aluy YUCIEHHOTO pEeHIeHUsi CXeMbl. biok-cxema i MpOorpaMMHOM peanu3alid YHCIEHHOTO
pelieHus cxeMbl. JleMoHCTpalus BIUSHUS BbIOOpA I11ara 1o BpeMEeHH Ha HaKOIIEHHWE pacuéTHOM OIIMOKH B
JTAHHOM pa3HOCTHOM CXeMe.

3.3. HesBHas pa3HOCTHas cxema.

Meroauka 3anucu cxeMsbl. [lopsaok annpokcuManuu cxembl. AHaIN3 YCTOMYMBOCTH CXeMbl. MeToa
MIPOrOHKH (METO] YUCJICEHHOTO PEIICHUsI HesIBHOW pa3HOCTHOM cxeMbl). MareMaTudeckue mpeoopa3oBaHus,
HEOOXOIUMBIE IJIsl PELICHUS HESBHOM CXEMBbl METOJOM IPOTOHKH. YCIOBHE CXOAMUMOCTH IPOTOHKH.
Metouka onpeaeneHus] HayalbHBIX MPOTOHOYHBIX KOY(PPUIIMEHTOB B 3aBUCUMOCTH OT THIMA I'PAHUYHBIX
YCIIOBHM. AJITOPUTM pEILICHUS] METOJa MPOTOHKHU. bJok-cxema Juisi mporpaMMHON peajiu3aluud MeToja
nporoHku. Meroauka noctpoenust pacuétHoro moayins B EXCEL s 4MCIEHHOro penieHusi HesBHOU
CXE€Mbl METOJIOM MPOTOHKH.

3.4. Paznocrtnas cxema Kpanka—HukomncoHa.

Meroauka 3anucu cxembl. [lopsgok anmpokcumanuu cXeMbl. AHaJIU3 YCTOHYMBOCTH CXEMBI.
UucnenHoe pemenue cxembl Kpanka—HukosicoHa MeTogoM NpPOTOHKM. AHaIW3 MPUYUH CUTYyalHi, B
KoTopbix cxema Kpanka—HukoncoHa He MO3BOJNSET MOMYYUTh OOJiee TOUHOTO PEIICHUS MO CPaBHEHUIO C
HESIBHOW CXEMOMU.

3.5. YucnenHoe peuieHue ypaBHeHUS IU(GPY3MOHHOW MOAENU JUIs MPOTOYHOTO TPyOUaTOTro
peakropa.

Brnusane Hanmuuus nOpou3BOAHOM 1-ro mopsiAKa MO KOOPJAMHATE HA METOJMKY 3aluCu U
XapaKTePUCTUKN PA3HOCTHBIX CXEM, aMMpPOKCUMHUPYIOMIHNX OJHOMEpHbIe auddepeHInanbHble ypaBHEHUS
napaboJIMYecKoro Tuma. Pa3HOCTHBIE CXeMbl C allpoKCHMalueld MepBOW MPOM3BOJAHON MO KOOPAWHATE
[EHTPATbHOM KOHEYHOW pa3HOCThIO (XapaKTepUCTHKa CXeM, W3MEHEHHEe BHUAA MPOTOHOYHBIX
KO3 (UIIMEHTOB U JOKA3aTENbCTBO BHITIOJHEHHSI YCIOBUS CXOJMMOCTHU MPOTOHKH Il HESIBHOW CXEMBI).

Paszoen 4. Yucnennvie memoowl pewienuss MHO2OMEPHbIX OUPpepenyuanoHuIX YpagHeHUll 8 YaACHHbIX
NPOU3BOOHDIX.

4.1. Penienre MHOTOMEpHBIX U HepeHIHaNbHBIX ypaBHEHUH TapaOoINIecKOro TUTIA.
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[Ipumepsr XUMHUKO-TEXHOJOTUUECKHUX MIPOIIECCOB, OIUCHIBAEMBIX MHOTOMEpPHBIMU
muddepeHnnaTbHbIMA ypaBHEHUSIMU. Pa3HOCTHAs ceTka il JABYMEPHBIX M TPEXMEpHBIX 3anad. SIBHas
pasHOCTHasE cXeMma: METOAMKA 3alKCH, XapaKTepUCTHUKH, OJIOK-CXeMa ISl IMPOrpaMMHOHN peanu3anuu
YHCJIEHHOro pelieHus. HesiBHas pa3HOCTHas cxema: METOJMKA 3allHMCH, XapaKTEPUCTHKH, 0KA3aTeIbCTBO
HEBO3MOXKHOCTH YHCIICHHOTO perieHus 0e3 JOTOIHUTENBHBIX MpeoOpa3oBaHuii. MeTo 1 IpOOHBIX MIaroB s
YUCJICHHOTO PEIICHUs HESIBHOM cXeMbl. Pa3HOCTHBIE CXEMbI, OCHOBAaHHBIE Ha METOJIe APOOHBIX IIArOB:
CX€Ma pacILEeIICHUS U CXeMa MPEAUKTOP-KOPPEKTOP (METOIMKA 3alMCH, XapaKTEPUCTUKH, OJIOK-CXEMBbI IS
IIPOrpaMMHOM peanu3aliy YUCIEHHOTO PELICHMUS).

4.2. Pemenue MHOrOMepHBIX Iu(M(EepeHINATBHBIX YPaBHCHUNW B YaCTHBIX MPOU3BOAHBIX |-TO
MOPSLIIKA.

SIBHBIE pPAa3HOCTHBIE CXEMBI, HMCCIEIOBAHHME HMX YCTOWYMBOCTH M METOJWKa pemieHus. HesBHbie
Pa3HOCTHBIE CXEMbl, OCHOBAaHHbIE HAa METOJE JAPOOHBIX IIAroB: CX€Ma paCIIEIJICHUS U CXeMa MPEAUKTOpP-
KOPPEKTOp (METO/MKA 3aIMCH, XapaKTePUCTHKHU, OJOK-CXEMBbI Ui MPOrpaMMHOM peaau3alui YUCICHHOrO
pelIeHus).

4.3. Pemenne MHOromMepHbIX Iu¢@depeHInaIbHbIX 3a7a4, OMMCHIBAIOLIUX Mpolecchl nuddy3un u
TEIJIONPOBOTHOCTH.

Pemenune mMHOromepHbix aud¢epeHIHnaIbHbIX YpaBHEHUH MapaboiIMuecKkoro THUIIA, COJEpKalluX
NepBble MPOU3BOJHBIE MO KoopauHaTam. CocTaBieHHME Pa3HOCTHBIX CXEM Ha OCHOBE MeToJia JAPOOHBIX
IaroB Ui MHOTOMEPHBIX JU(PPEpeHINATBHBIX YpaBHEHHUM, COJACPXKAIIMX ONpeAeIEHHBI HA00p
MPOU3BOHBIX 1-TO W 2-T0 TOps/IKa O KOOPAWHATAM X, Y, Z; BRIOOP TPAaHUUYHBIX YCIOBHUH, HEOOXOAMMBIX
JUTSl YUCIICHHOTO pelIeHUs TaKuxX ypaBHeHUHU. [locTpoeHne anropuT™MoB Jisl perieH|s: MHOTOMEPHBIX 3a/1a4
muhdy3un ¥ TETUIONTPOBOTHOCTH C YIETOM KOHBEKTUBHBIX SIBIICHHM.

Pasoen 5. UYucnenmvie memoovl peuwieHus —mamemMamuyeckux —mooenel,  ONUCLIBAIOUUX
CMAYUOHAPHbBLE PEHCUMBL.

5.1. PemieHue 0THOMEPHBIX CTAIMOHAPHBIX 3a7ad4.

AHanu3 BO3MOXKHOCTH HCIOJIb30BaHUS METOJa TPOTOHKH JJsi PEHIeHHs Pa3HOCTHBIX CXEM,
anmMpPOKCUMUPYIOIINX OOBbIKHOBeHHBIE muddepernmansabie ypaBHenus (OJ[Y) 2-ro mopsaka. Meron
YCTaHOBJIEHUS! — MpeoOpa3oBaHKUe CTAIMOHAPHON 3aj7aun B HecTanuoHapHyro. OleHKa 1enecooOpa3HOCTH
HCIOJIb30BAHUS PA3HOCTHBIX CXE€M, aNIpPOKCUMHUPYIOUIUX OJHOMEpHbIe auddepeHnranbHble YpaBHEHUS
1apaboJIMYECKOTO THUIIA, COBMECTHO C METOJIOM YCTaHOBJIEHHS. MeToJMKa OLIEHKHM MOMEHTa OKOHYaHUS
pacu€toB. Mertoauka moctpoeHust pacuétHoro moayis B EXCEL um Omok-cxema mjis IpOrpaMMHOM
peaiM3aliy MeTo/1a YCTAHOBJICHHSI COBMECTHO C HESIBHOW Pa3HOCTHOM cXeMOoil.

5.2. PerieHne MHOrOMEpHBIX CTAllMOHAPHBIX 3a4a4.

Hcnonb3oBaHue MeToga  YCTAHOBIEHHUS Il pelieHus AuddepeHuuanbHblX — ypaBHEHUN
AITUITUYECKOTO TUIIA COBMECTHO C SIBHOM pPa3HOCTHOM CXEMOM, CXeMOM pacUIeIIeHus, CXeMOH MPEIUKTOp-
koppekrop. IlocTpoeHne anropuTMoB sl pelIeHrs 3ajad pacdyéra CTallMOHAPHBIX KOHIIEHTPAIIMOHHBIX U
TEIUIOBBIX MPOQuIei B IPOTOYHBIX TPYOUATHIX PeaKTopax.

4. O0beM yueOHOil TUCIUNIHHBI

Bua yueonoii paéoTbl Ob0bem UCHHIITHHDI
3E AKkan. 4. AcTp.u.
OO0mast Tpy10eMKOCTh IHCIHMILIHHBI 4 144 108
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 2,22 80 60
Jlexuun 0,89 32 24
[Tpaktueckue 3anstus (113) 0,44 16 12
JlaGopatopHsie pabotsl (JIP) 0,89 32 24
CamocrosiTesibHas padoTa 1,78 64 48
KoHnrakTHas camocrositenbHas paboTa 0,4 0,3
1,78
CaMOoCTOATENBHOE N3YUEHUE PA3JIENOB TUCIUILINHBI 63,6 47,7
By MTOroBOro KOHTpOJIsi: 3a4€T ¢ OLIeHKOI
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AHHOTaIIHH paﬁoqeﬁ nporpaMmmbl JTHCHUIIJIMHBI «HporpaManOBaHne U YUCJICHHBIC METOAbI B
3a7a49aX XUMHYECKOM TeXHOJIOTuu»

1. HeJn MUCHUNIMHBI — HAYYUTH CTYJCHTOB HCIIOJH30BATh YMCIICHHBIE METOMBI JJisi 00pabOTKH
IKCIIEPUMEHTATIBHBIX JAHHBIX, PEIICHUS JIMHEHHBIX M HEIIMHEHHBIX anreOpanmdeckux, auddepeHuanbabx
YpaBHCHUN M WX CHCTEM, BBIYHCICHUS ONPEINCIIEHHBIX HHTErPAJOB, ONTUMHU3AIUU (DYHKIUH OJHOU U
HECKOJIBKUX TICPEMEHHBIX MPH PEHICHHH 337a4 XHUMHYECKOH TEXHOJOTMH C TIOMOIIBID IPOTPaMMHO-
QITOPUTMUYECKOTO 00SCIICUeHHsI, HAIIMCAHHOTO Ha s3BbIKaX U B cpefax pa3paboTKU MPUIIOKEHUI BBICOKOTO
YPOBHSI.

2. B pe3yabTaTe U3y4eHUsl TUCHUILIMHBI 00YYAKOUIUIACS T0JIKEH:

Obnadams ClenyONUMA KOMIIETCHIIUSMU U UHIANKATOPAMH UX JOCTHKEHUS:

I1K-3.1, T1K-3.2, T1K-3.3, T1K-4.3.

Buamo:

— TeXHUYECKHE W  TPOTPpaMMHBIC  CPEICTBAa  pa3pabOTKH  MPOrPAMMHO-AUITOPUTMHICCKOTO
oOecrievueHus [T PEIICHUS 3a]1a4 XUMHUYEeCKON TEXHOJIOTHH;

— OCHOBHBIC aJITOPUTMBI YHCIICHHBIX METOJIOB PEIICHUS MaTEeMAaTHYSCKUX 3a/1ad C MCIIOJIh30BaHUEM
SI3BIKOB M CPEJT TPOTPaMMHUPOBAHUS BEICOKOTO YPOBHS;

Ymems:

— UCTIOJIB30BAaTh SA3BIKU M CHCTEMBI TPOTrPAMMHPOBAHUS JIJIS pEeIICHHSI MPOPECCHOHAIBHBIX 33]1a9;

— (OpMyITUPOBATh M MPEJACTABJIATh B BUJC AITOPUTMA PEIICHUS 3a7a4d XUMHUYECKOW TEXHOJIOTHH,
TpeOyoIHe MPUMEHEHHUS YHCIICHHBIX METO/IOB;

Braoemw:

—npuéMaMid  TIPOTPAMMUPOBAHUS  YWCICHHBIX METOJOB TIPH  PEUICHWH MAaTeMaTHYECKHX,
TEXHOJIOTHYECKUX U MCCICA0BATSIbCKIAX 3a/1a4;

— METOJaMH Pa3pab0TKH MaTEMaTUYECKUX MOJIEICH M METOJaMH COJIEePKaTeIIbHOW HHTEPIIpETAIIuN
MOJTyYCHHBIX PE3YJIbTATOB.

3. Kpartkoe coaep:xaHue TUCHHUILIHHbBI

Pazoen 1. Obwue npunyunvl pazpabomxu npocpamMmHO-aIcopUmMuUYecKo2o obecnedenus OJis
peueHus 3a0ay Xumuu U XUMU4ecKoll mexHoJ102Ul.

1.1. OcHOBHBIE 3Tanbl pa3padOTKH.

JKu3HEHHBIN MUK TPOrpPaMMHOTO OOECIEYeHHs, MOJICTN KM3HEHHOTO IHKIA. DTambl pa3padOTKH
MIPOrPaMMHOTO 00€CIICUEHUS.

1.2. Pa3paboTka criennain3upoBaHHbIX OMOIHOTEK IPOLEAYP U QYHKITUH.

[Ipouenypsl u (yHKIMHU, ONpeAensieMble I0JIb30BAaTE]IeM, WX XPaHEHHWE W HCIOJb30BaHHE B
CHelHaTM3UpPOBaHHbIX Oubmuorekax. OdopMieHne NpPOrpaMMHOIO Kojaa mpouenyp U (QyHKUuid B
CHeIUaTU3UPOBAHHBIX OMOIMOTEKAX.

Paszoen 2. IlpoepammHo-ancopummuieckas peanuzayus YUCIEHHbIX Memoo008 UHMEPNOIUPOBAHUs
IKCHEPUMEHMATIbHBIX OAHHBIX.

2.1. AnroputMu3aIis METOJ0B UHTEPIIOIUPOBAHUS SKCIIEPUMEHTATBHBIX TaHHBIX.

[TocTanoBka 3amaun uHTEpHoaupoBanus. OIpeneneHne TUIIOB UCXOJHBIX JAaHHBIX M PE3ylbTaTOB
pacuéra npu UHTEPIOIUPOBAHHH.

2.2. TlpoextupoBanue wuHTepdeiica MONb30BATENs W AITOPUTMHU3AIMS OCHOBHBIX MPOLEAYpP H
GbyHKIUH.

Omnpenenenre TpeOyeMbIX BU3YalbHBIX JIEMEHTOB YIPaBIEHUS, IEPEUHS HEOOXOAUMBIX MPOLIETYP U
¢byakauii. [IpoexktupoBanmne wuHTepdeiica monb3oBarens. OCOOEHHOCTH aJITOPUTMHU3AIUU  OCHOBHBIX
BBIYHCIUTENBHBIX IPOLEAYP JUISI HHTEPIOIUPOBAHUS IKCIIEPUMEHTANIBHBIX JTaHHBIX.

2.3. IIporpamMmMupoBaHr€ OCHOBHBIX MPOIEAYp U (HYHKIIHIA.
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[IporpaMmMupoBanue Mpoleayp PYYHOrO M ABTOMATHU3MPOBAHHOIO BBOJA HCXOJHBIX JAHHBIX.
Opranmzanus W OQOpMIIEHHME NPOTPAMMHOTO  KOJAa OCHOBHBIX  BBIYMCIHMTEIBHBIX  MPOLEIY.
[IporpaMmMmupoBanue MHpoLENyp HNPEACTAaBICHUS PE3YJIbTaTOB HHTEPIIOJMPOBAHUS SKCIIEPUMEHTAIbHBIX
TAHHBIX HA SKpaHEe M COXpaHEHHs B (paii.

Paszoen 3. Ilpoepammmo-ancopummuieckas peaiu3ayus HUCIEHHbIX Memo008 annpoKCUMayuu
IKCHEPUMEHMATILHBIX OAHHDIX.

3.1. Anroput™Mu3anysi METOJOB alllIPOKCUMALIUN SKCIIEPUMEHTAIbHBIX JTaHHBIX.

[locTanoBka 3amaun annpokcumanuu. OIpeneneHue TUIIOB HCXOJHBIX JAHHBIX U PE3Y/IbTATOB
pacuéra npu UHTEPIOJIUPOBAHUH.

3.2. IlpoextupoBaHue uHTEpdelica NOAB30BATEN U AITOPUTMHU3ALUS OCHOBHBIX IPOLEAYp U
GyHKIMH.

BusyanbHble KOMIOHEHTHI A BBOJAa M BbIBOAa JaHHBIX. CTpyKTypa U CBOMcCTBa MHTepdeiica
nosb3oBarenss. OCOOEHHOCTM — alrOPUTMHU3ALMU  OCHOBHBIX  BBIYUCIUTENBHBIX  MpOLEnyp s
anmMpOKCUMAIIMU IKCIIEPUMEHTAIbHbBIX JaHHBIX.

3.3. IIporpammupoBaHue OCHOBHBIX MPOLEAYP U PYHKLIUH.

[IporpaMmMmupoBaHue mOpoUeAyp PYYHOTO W aBTOMATU3MPOBAHHOTO BBOJAA MCXOJHBIX JaHHBIX.
Opranuzanus 1 opopMIIeHHE MPOTPAMMHOI0 KOJIa OCHOBHBIX BBIYMCIUTENBHBIX MpoLeayp. Mcnonas3oBanue
CHelHaTM3UpPOBAaHHBIX OMONMMOTEK mpolenayp U GYHKUME Ui pelleHHs 3aJadyd anmnpoKCUMaluu B
MatpuuHoil ¢Qopme. IIporpamMmmupoBaHue mpoleayp HPEICTaBICHUS pPE3yAbTaTOB aMMPOKCUMALIUU
AKCIEPUMEHTAJIbHBIX ITaHHBIX Ha KpaHE U COXpaHEHHsS B (ail.

Paszoen 4. Ilpoepammno-ancopummuveckas peanusayusi YUCIEeHHbIX Memo008 pelieHus HelUuHeuHblX
aneebpaudeckux ypagHeHull 6 3a0a4ax XUMuu U XUMuueckol mexHoio2uu.

4.1. AnropuTMHU3alMs METOJOB PEIICHHS HETWHEHHBIX aireOpanvyecKux YpaBHEHHUNW B 3ajadax
XUMUYECKON TEXHOJIOTUU.

UucneHHbIe METOIbI PEIICHUS HETMHEHHBIX alreOpandeckux ypaBHeHHH. [Ipumepsl HCnoib30BaHUs
IIPU PELICHUH 33/1a4 XUMUYECKON TEXHOIOTUH.

4.2. TlpoexTupoBaHue HHTepdeiica MOoJIb30BATENSI U AITOPUTMH3AIUS OCHOBHBIX MPOLEAYp U
GyHKIHH.

Omnpenenenre cocTaBa BU3yajlbHbIX JIEMEHTOB yIpaBiieHUs, (GOPMUPOBAHUE MTEPEUHsT HEOOXOIUMBIX
npouenyp U GyHkuuid. Bompockl opraHuzanum - moJib3oBareibckoro uHTepdeiica. OcoOeHHOCTH
QITOPUTMU3ALMUN OCHOBHBIX BBIUMCIMTEIBHBIX MPOLEAYP Ul pEUIeHHs HETUHEHHBIX anreOpanyecKux
YPaBHEHUM.

4.3. [IporpaMMHUpOBaHHE OCHOBHBIX MpOULEAYp U (YHKIMIA A pelIeHHs] YpaBHEHUH YHCICHHBIMU
METOJaMHU.

[IporpaMmMupoBanre TpolEAyp BBOJAA HCXOMHBIX JaHHBbIX. Opranuzamuss u  odopMIICHHE
MPOrpaMMHOTO KOJa YHCIEHHBIX METOJIOB pEIICHUS HETUHEHHBIX alreOpandyeckux ypaBHEHHIA.
[IporpamMmmMupoBaHue npoieayp npeacTaBiIeHus: pe3yibTaToB. VccienoBanre BIMSHNS HACTPOEK YMCIEHHBIX
METO/I0OB Ha CKOPOCTb PELLIEHUS.

Paszoen 5. Ilpocpammuo-ancopummuveckas peanuzayus YUCIEHHbIX Memo008 peuleHUs Ccucmem
aneebpauyeckux ypagHeHull 6 3a0a4ax XUMuu U XUMUYecKol mexHoi02uu

5.1. AaroputmMu3zanus METOJ0OB PELIECHUs CUCTEM JIMHEHHBIX W HEJIMHEWHBIX YPaBHEHHMM B 3aJaudax
XUMUYECKON TEXHOJIOTHUU.

UucneHHble METOIbI PEUICHHS] CHUCTEM IMHEHHBIX U HENUHEHHBIX anreOpandecKuX YpaBHEHUU.
[IpuMeps! HCTIOIB30BaHMS PU PEIICHUH 33]]a4 XUMUYECKONU TEXHOJIOTHH.

5.2. TlpoextupoBanue uHTepdelica MOMB30BATENS W aNTOPUTMU3AIMS OCHOBHBIX MPOIEAYyp U

GbyHKIUH.
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Busyanu3zamnus snemMeHToB rpadudeckoro uHTepdeiica st BBOJA M BBIBOJA JAHHBIX, ONPEIEICHUE
coctaBa mpouenyp ¥ (QyHKOmid s 0OpaOoTkM gaHHBIX. OCOOEHHOCTH aIrOPUTMHU3ANUUA YHCIECHHBIX
METOJIOB PELICHHUS CUCTEM JIMHEHHBIX M HETMHEHHBIX allre0pandeckux ypaBHEHUI.

5.3. TIporpamMmHupoOBaHHWE OCHOBHBIX MPOUEAYp M (PYHKIMHA JUIs pEIIeHUS CHCTEM YpaBHEHUH
YHCJIEHHBIMU METOAAMH.

[IporpaMmMmupoBanue Mpoleayp PYYHOrO U ABTOMATHU3MPOBAHHOIO BBOJA HCXOJHBIX JAHHBIX.
Opranuzanys 1 0popMIIEHHE IPOrPAMMHOTO KOJA BBIYMCIUTENbHBIX IPOLEAYP AJIS Pa3IMUHbIX YMCIEHHBIX
METOJIOB. Vcrosp30BaHue CHEIHATN3NPOBAHHBIX OMOMMOTEK Mpolenyp M GYHKIMNA JUIS PEIICHHs] CHCTEM
ypaBHEHU B MaTpuuHO#l popme. [IporpaMmmupoBanue mpoueayp npeacTaBiIeHus pe3ylbTaToB.

Pazoen 6. Ilpocpammno-anrzopummuyeckas peanusayus YUCIEHHbIX Memo008 UHMEZPAIbHO20 U
ouppepenyuanvHo2o ucuucieHul 8 3a0a4ax XUmMuu U XuMu4eckoli mexHon02uu.

6.1. Anroputmuzanys METOJOB HMHTETPAIBHOTO U AUPQPEpeHLnanbHOrO0 HCUUCICHUS B 3ajadax
XUMHUYECKON TEXHOJIOTUU.

UucnenHele MeToAbl pemieHus uddepeHInanbHbIX ypaBHEHUH H  uX cucreM. [Ipumepsl
WCI0JIb30BAHMUS B 33/1a4aX XUMUYECKON TEXHOJIOTHH.

6.2. TlpoextupoBanune wuHTepderica MOIB30BATENS W AJITOPUTMHU3AIMS OCHOBHBIX TPOIEAYp H
GyHKIMH.

Br160p cTanaapTHBIX KOMIOHEHTOB Ipaduyeckoro uHTepderica, 00bsABICHHE BXOAHBIX M BBIXOIHBIX
NepeMeHHbIX mpouenyp u  ¢yHkuuil. Pa3paGotka wuHTepdeiica mnonp3oBatens. (OcoOeHHOCTH
ITOPUTMHU3ALMN YUCIICHHBIX METOI0B pelieHUs AUPPepeHInanbHbIX YPaBHEHUN U UX CUCTEM.

6.3. OcoOGeHHOCTH TPOrpaMMHBIX peasn3aluii 3a1auu Koy u kpaeBoil 3a1auu.

[Iporpammuas peanusammsa 3agaud Komm. OminuuTenbHbIE OCOOEHHOCTH QJITOPUTMHU3ALUM U
MPOrpaMMHOM peaii3aliy KpacBoM 3a1auH.

6.4. IlporpaMmupoBaHHE OCHOBHBIX TIpoueayp W  QYHKIUHA JUIS  PEHICHUS  CHCTEM
muddepeHIuanbHbIX YpaBHEHUH.

[IporpammupoBanue npoueAyp BBOJAa MCXOAHbIX JaHHbIX. OpraHuzauus u  odopmieHue
IIPOrPpaMMHOTO KOJA YHUCIEHHBIX METOJOB peuleHus An(p(epeHIUaTbHbIX YPaBHEHMH M HX CHUCTEM.
[IporpammupoBanue MpoLEAyp MNPEACTABICHUS pPE3yJIbTaTOB Ha HKpaHE MOHUTOpa B TaOJIMYHON H
rpadudeckoil popmax M coXpaHeHUs pe3yinbTaToB B ¢ailn. VcciaenoBaHue BIMSHUS HACTPOEK YUCIECHHBIX
METOJIOB Ha CKOPOCTb U TOYHOCTb PELICHUS.

6.5. IIporpaMmmupoBaHue METOA0OB BEIYUCIICHHSI ONIPEACIEHHBIX HHTETPAJIOB.

Bbruucnenue onpenenéHHbIX HMHTErpajoB B 3aJadyax XUMHUYECKOW TexHojoruu. OcoOeHHoCTH
IIPOrPaMMHO-AJITOPUTMUYECKON  pealn3allid  YUCICHHBIX  METOJOB  BBIYMCIEHHUS  ONPEIEIIEHHBIX
uHTerpanos. [IporpamMmmupoBaHne OCHOBHBIX IpoLeayp U (PyHKIMH BBOJIA UCXOIHBIX JAHHBIX, BEIYUCICHUS
U TPEACTaBIICHUs pe3yiapTaToB. VccnenoBaHue BIMSHMS HAaCTPOEK UYMCIIEHHBIX METOJOB Ha CKOPOCTb U
TOYHOCTb PELICHHUS.

Paszoen 7. Ilpoepammmno-ancopummuueckas peanuzayusi YUCIEHHbIX Memoo08 ONMUMUIAYUU
@yHKYULl 0OHOU U HECKONbKUX NePeMeHHbIX

7.1. AnropuTMmu3anys penieHus 3aaad ONTUMH3aluu QYHKIUNA OJHON U HECKOJIBKUX MEPEMEHHBIX B
XMUMHYECKON TEXHOJIOTHH.

YucneHHple METOABl ONTHUMH3ALMU PEIIECHUs 3a1ad OAHOMEPHONM M MHOIOMEPHOM ONTHUMH3ALUU.
Omnpenenenne TUIIOB UCXOIHBIX JaHHBIX U PE3YJAbTATOB pacuéra IpH ONTUMHU3ALMU. 3aJaHUE HACTPOEK IS
pa3IMYHbIX METOJIOB.

7.2. IlpoexktupoBanue uHTepdeiica MONb30BATENS M AITOPUTMHU3AIMS OCHOBHBIX HpOLEAYp U

GbyHKIUH.
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OmnpeneneHre CTaHIAPTHBIX TPaQUUECKUX JIEMEHTOB YIPABICHHS MPOTPAMMHBIM TPHIIOKEHHEM,
dbopmMupoBaHHe TepeuHs HEOOXOOUMBIX IS adropuTMH3anuu mpoueayp ¥ (yakmuil. OcobeHHOCTH
AITOPUTMHU3AIIUHN YUCICHHBIX METOJA0B ONTUMH3AINHU (PYHKIHH OAHOHN U HECKOJIBKUX MEPEMEHHBIX.

7.3. I[IporpaMmMupOBaHUE METOJOB ONITUMHU3AIMH (QYHKIUH OTHON M HECKOJIBKUX MEPEMEHHBIX.

[IporpammupoBanue TpoUEAYp BBOJA MCXOMHBIX JaHHBIX. OpraHuzamus u  opopmIICHHE
OPOrpaMMHOTO  KOJild  YMCIIEHHBIX  METOJOB  OJHOMEPHOH H  MHOTOMEPHOH  ONTHMHU3AIHHL.
[IporpammupoBanue poLeAyp NpeCTaBICHUS Pe3ynbTaToB. VccnemoBanue BIUSHIS HACTPOEK YMCICHHBIX
METO/IOB Ha CKOPOCTh PEILICHNUSI.

4. O0beM yueOHOM THCHHUILINHBI

. O0beM TUCHUIIINHBI
Bua yueOHoii paGoTbl
3E Akan. 4. | Actp. 4.
OO0urasi TPy10€eMKOCTb IV CIIUTIJIMHbI 4 144 108
KonTakTHasi padoTa — ayiNTOPHbIE 3aHATHA: 2,22 80 60
Jlexmun 0,89 32 24
[IpaxTnueckue 3anstus (113) 0,44 16 12
JlabopaTtopusie paboTsr (JIP) 0,89 32 24
CamocrosiTeJibHas padoTra 1,78 64 48
KoHTakTHas camocTosiTebHas padboTa 0,4 0,3
1,78
CaMocCTOsATENFHOE U3YUEHUE PA3ICIOB UCITUTITMHBI 63,6 47,7
Bua uTOoroBoro KOHTpoJIs: 3a4€T ¢ OLEHKOMH

AHHOTANUA padoyeil MPOrpaMMbl TUCHUIIIMHBI
«Teopusi uHpopMauMu I MPOLECCOB XMMUYECKON TEXHOJIOT UM

1 Heab AMCUMILIMHBI — O0YIUThH CTYIEHTOB CIIOCO0aM YMCIICHHON OIEHKH KOJIMYECTBA TUCKPETHOU
Y HETIpepBIBHOM MH(OpMaIIK, €€ XpaHEHUs, TPEoOpPa30BaHMS U ITEPEIayuH.
2 B pe3yJbTaTe H3yYeHUs JUCHUILUIUHBI 00y4YAI0IIUIACS T0JIKEH:

Obnadamys cleAyOIUMU KOMIIETEHIIMSAMU U UHIUKATOPAMU UX TOCTH)KEHU:
[1K-4.1; [1K-4.2; TIK-4.3

3name:
® BCPOATHOCTHBIM TMMOAXOJ K OIIGHKE KOJWYECTBA JUCKPETHOM W HENpPEpPhIBHOM
nHpopMaluu;
® DOHTPONMHUHHBIA TOJAXO0J K M3MEPEHHUIO CpeaHed HH(pOpMamuu W CcBOOOJBI BHIOOpa B
COOOIIEHUIX;

L4 MCTOJbI HpeO6paSOBaHI/I${ HCIIPCPBIBHLIX CUTHAJIOB B IUCKPCTHLIC,

L4 0COOEHHOCTH CHCTEM nepecaadun HH(bOpMaLIHH H KPUTCPHUU UX KAaYCCTBA,

L4 AJITOPUTMbI KOAHUPOBAHUSA IIPU IIEpcaadc Mo AUCKPETHOMY KaHally 0e3 moMmex H
MMOMEXO3alUTHOTO KOAUPOBAHUS

L4 IMOHATHUEC MOYJIALIUH, CITIOCOOBI MOAYJISIUA U ITYMOIIO IABJICHUS

° AJITOPUTMBI CIKATUA HH(bOpMaHHH;

L4 OCHOBBI TCOPHH 3alIUThI I/IH(i)OpMaI_II/II/I;

Ymemy:
®  pacCUMTHIBATh KOJMUYECTBO MH(POPMALIUH, SHTPOIIUIO CUCTEMBI;
e npeoOpazoBBIBATH HEMIPEPHIBHBIE CUTHANBI B TUCKPETHBIE;
® YHUCIIEHHO PacCYUTHIBATh MPOIYCKHYIO CIIOCOOHOCTHh KaHajla U CKOPOCTb Iepelradu
uHbOpMaInu;
Bnaoemu:

L4 crioco0aMu | npueMaMu KOAUPOBAHUSA IPU HEpEAavC MO AUCKPETHOMY KaHATY 0e3
MIOMEX U TOMCXO3alIUTHOTO KOANPOBAHUS
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® [pHEeMaMH CKaTHs WH(OPMAIIHNH, €€ 3aIUTHL.

3 Kpartkoe coaep:xkanue JHCHUIITHHBI

BBenenne. Teopus nndopmariu kak yueOHas nucuumiinHa. Buast undopmaru.

Pa3nen 1. IlonsiTne HenmpepbIBHOW M AUCKPeTHONH MH(pOPMAIMM U MaTeMAaTHYeCKMi anmapar
AJIS1 ee ONMCAHUS, OLIEeHKH U Npeodpa3oBaHMA.

1.1 quckpernas naopmarms.

BeposTHOCTHBIN MOAXOJ K MaTeMaTWUYecKOMYy  OTPEACICHUI0 IMCKPETHOH  MH(pOpMaImu
SKCHOHEHIMAIbHBIM 3aKOH KOJIMYECTBA COOOILEHUM; KOJbl C BEPOSTHOCTHBIM OIPAHUYEHHUEM, SI3bIKU
(B3aMMHBIE CBSI3M MEXAY CHUMBOJIAMM, IOHSATHE 3PrOJUYECKOr0 COOOILIEHUS); SHTPONUS JUCKPETHOM
nHpopmanuu (Teopema lllenHOHA); N30BITOYHOCTH HH(OPMAIINH; IIIYM U OTPHIIATEIbHAS HH(POpMAITHSL.

1.2 HenpepoiBHast nH(pOpMAITHSL.

Maremaruueckoe oOmnpeeNeHre HEeNpepbIBHON HMHGOpMalMK, TEOpeMa OTCUYETOB BO BPEMEHHOM
npencraBieHun  (teopema  KoTenpHuKOBa); TeopemMa OTCUETOB B YAacTOTHOM  MPEICTABIICHUU;
npeoOpa3oBaHKe CBsI3€l BO BPEMEHHU B CBSI3M 110 YaCTOTE; pacIpe/ie]IeHHe BEpPOSTHOCTEN Ul HEPEPHIBHBIX
BEJIMYMH; Spronyeckue ancaMOnu pyHKIUN; KOT€pEHTHOCTh, SHTPOMHS HENIPEPHIBHBIX pacpe/leIeHHH.

1.3 Metoapl mpeoOpazoBaHus HEMPEPHIBHBIX CUTHAIOB B TUCKPETHBIE.

MeTo1bl TUCKpEeTU3aIK TOCPEICTBOM BBIOOPOK; paBHOMEpHAs IUCKpPETH3alus; AUCKPETU3alus 1o
KPUTEPUIO HAUOOJIBIIET0 OTKJIOHEHHUS;, ajallTUBHAsL TUCKPETU3AIlHs; KBAHTOBAaHNE CUTHAJIOB.

Paspen 2. Cucremsbl nepegayu nHGopManum, KOAMPOBaHHUE, MOAYJIALMSA U LIYyMONIOJABJICHHUE.

2.1 Cucremsbl nepenaun HHGOPMAIIUH.

Cucrempl mnepepauu uHGoOpManuu; OOIIME OMNPENENICHUs; CKOPOCTh Iepeladd JUCKPETHOU
nH(pOpMallMd M TPOIMYCKHAs CIIOCOOHOCTh KaHajla; IOJaBJICHHE IIIYMOB M HAJEKHOCTb; Iepenadya
nH(pOpMallMd HENPEPHIBHBIMM CUTHAJaMU [0 KaHajlaM C OrPaHWYEHHOM IO0JOCOM 4YacTOT; CKOPOCTh
nepenayd uHGOpMaluu; cIydaiiHbINA 1IyM; 3aKOHBI CYNEPHO3UIIUMHU ISl CIIy4allHOTO IIyMa; Kiaccu(ukarus
MOMEX W HCKaKEHUH; MpelcKa3aHue, CrilauBaHue, QUIbTpaius; KpUTEPUH KauecTBa CHUCTEM IMepeadu
nHpopManun).

2.2 KonupoBanue uHdopmaIum.

KomupoBanue mHdopmanuu npu mnepenade Mo AUCKPETHOMY KaHally 0e3 MOMeX — ajJrOpUTMbI
cxkatust uHbopManuu (TIPOCTEUITNE aNTOPUTMBI CkaTUsl WHGopMaluu (apudMeTHdeckoe KOIUPOBAHHUE);
a/IalITUBHBIE AIITOPUTMBI CxkaTHsl (KoaupoBanue XaddmeHna); aranTuBHOE apudMeTHYecKoe KOJUPOBAHUE;
MOICTAHOBOYHBIE MJIM CJIOBApHO OPHEHTHPOBAHHBIE AIITOPUTMBI CxKaTHs MHpopMauuu (MeTosl Jlemnena-
3uBa). [lomexo3amuTHOE KOOUpOBaHUE: KOIbl C OOHApy)KEHHEM OIIMOOK W KOPPEKTUPYIOUIUE KOJIbI
(6;104HBIC U HETIPEPHIBHBIC).

2.3 Moaynsuus ¥ TOAaBJICHUE IIIYMOB.

OCHOBHBIE MTOHATHUS, OTPAHUYECHUS, HAKJIaIbIBAEMbIE HA CUCTEMY; aMIUIUTYIHAs MOAYJIALMS C IBYMS
OOKOBBIMH TI0JIOCAMU; aMIUTUTYJHAsT MOJIYJSIHUS C OAHOM OOKOBOM IOJIOCOM; YacTOTHAs MOIYJISIUS;
KOJIOBO-UMITYJIbCHAsI MOJYJISILIMS; IOMEXOYCTOMUHUBOCTh CUCTEM.

Paspnen 3. Meroasl cxatusa nuHpopmannu. U3ydyeHue 0CHOB TeOpUH 321U ThHI MHpoOpManuu.

3.1 O630p METOIOB CKATHS N300pAKEHUM, ayTMOCUTHAIIOB M BUJIEO.

3.2 OCHOBBI TEOPHH 3aIUTHI HH(OPMAIIUH.

Kpunrorpadus; xkpuntocucrtema 6e3 mepenaud KIIOYEH; KPUNTOCHCTEMA C OTKPBITHIM KIIOUOM;
3JIEKTPOHHAs! MOANUCH U CTAHJAPT MWU(GPOBAHUS JAHHBIX.

4 O0bem yuyeOHOM TMCUMILINHBI.

O0beM TUCHMILINHBI
Bua yuyeOHo# padoThl Axan. | Actp.
3E
4. 4.

OO0uasi Tpy10€eMKOCTh IV CHUTJIHHbI 3 108 81
KonTakTHasi padoTa — ayANTOPHBIE 3aHATHS: 1,8 64 48
Jlexnun 0,45 16 12
[Ipaktuueckue 3ausarus (113) 0,45 16 12
JlaGopatopusie pabotsl (JIP) 0,9 32 24

136



CamocrosiTesbHas padora 1,2 44 33
KoHrakTHas camocrositenbHas paboTa 19 0,4 0,3
CaMoCTOsTENTbHOE U3YUEHUE Pa3JIeI0B JUCIUTIIMHBI ’ 43,6 32,7
Buja uTOroBOro KOHTpOJIs: 3a4éT c oneHkoM
AHHOTAI U padoyell MPOrpaMMbl AU CHHUIIHHbI
«OcHOBBI HH(POPMAIMOHHBIX M HHTEPHET-TEXHOJIOTHii»
1. e aucuMnaMHBLI — M3y4eHUE CTYAEHTAMH COBPEMEHHBIX IIOIXOJOB K IOCTPOCHHIO

nHpopmammonabix  cucteM (MC) mmpokoro mpodwmiss ¢ HCIOJB30BAaHHUEM  CYIIECTBYIOLIMX

nH(popMalMOHHBIX U HHTepHeT-TexHonorun (1UT).

2. B pe3yabTaTe M3yuyeHUs] TUCHUIJIMHBI 0aKaJIaBP J10JKEeH:

001a0ams CIETYIONIMMU KOMITETEHIIUSIMHU:
—  TIK-4.1; [1K-4.2; TIK-4.3;

3namo:

— OCHOBHBIC TIOHATHS, Ha3HAYE€HHWE M MECTO, 3aHMMaeMOoe WH(POPMAIMOHHBIMH TEXHOJOTHUSIMH B
COBPEMEHHOM OOIIECTRBE;

— e, METOABl ¥ TPHHIUIBI TIOCTPOCHUS COBPEMEHHBIX HWH()POPMAIMOHHBIX CHCTEM C
WCIIOJIb30BAHUEM HHTEPHET-TEXHOJIOTHIA;

— MIPEUMYIIECTBA U PE3YNIbTAThl, KOTOpbIE MaéT TpUMEHEHHWE WH(OPMAIIMOHHBIX TEXHOJOTHHA B
y4eOHOU, HAYYHOUW, WHKEHEPHOU, XO3SIMCTBEHHOM, TPOU3BOJACTBEHHON M MPOYHX OOJACTIX ACSITEIHHOCTU
YeJI0BEeKa;

Ymems:

— 3¢ (}EeKTUBHO MCIOJIb30BaTh T100aMbHYI0 ceTh HTEpHET a1 6€30TacHOTO TIOMCKA M IMyOJIHUKaIuu
nHpopMmaluu;

— OCYILECTBJIATh TOUCK U BHIOOP ONTUMAIBHOTO HPOTPAMMHOTO M allapaTHOTO oOecredeHus,
JOCTYIHBIX UH(POPMAIIMOHHBIX CUCTEM U TEXHOJIOTUI;

Bnaoemuw:

— HaBBIKAMH MPUMEHEHHS] COBPEMEHHBIX HH(DOPMALIMOHHBIX U HHTEPHET-TEXHOJIOTHI Ha MPaKTHKE.

3. Kpatkoe cogep:xaHue IUCHHUILUIUHBI:

Kpatkuit ucropuueckuit ouepk pa3BUTHSI HHPOPMAIIMOHHBIX TeXHOJOTUil. OCHOBHBIE IIENIU U 3a/1a4H
Kypca, cocTaB Kypca, HHGOpPMallMOHHbIE UCTOYHHKH.

Pasznen 1. HUuHpopMaumoHHbIe CHCTeMbI: KiIacCH(PUKAUUA, LeJd CO3AaHUA, (PYHKIUH,

apXuTeKkTypa
OcHoBHbIE NOHATHS, KJIaccuPUKaNus, PYHKINU U U cCO3AaHUsI MHPOPMALMOHHBIX CHCTEM.
[onsTus: cobop, XpaHeHHe, TMOWCK, 00paboTka, aHanu3, mpe3eHTauus uHbopManuu. DOyHKIUH:

yIipaBJieHHe, 00ecrieyeHre B3aUMO/IeHCTBHUS C M0JIb30BaTEIIEM;

TpeOoBanus, npeabsiBiasgeMble K HH(POPMAIMOHHBIM CHCTEMAM — OTKDPBITOCTb, MOJYJBHOCTD,
rMOKOCTb, MacIITA0UPYEMOCTb, JOCTYITHOCTh, HAJEKHOCTh, SpPrOHOMUYHOCTb, U T.I1.;

ApxXuMTeKTYypa HH(GOPMALMOHHBIX CHCTEM — TIOHATHE, KJIacCU(UKaLUs WU KpUTEpUH BBIOOpa
apXUTEKTYpbl HHPOPMAIMOHHOH cucTeM. Cpe/ibl, B KOTOPBIX CYIIECTBYIOT HH(POPMALMOHHBIE TEXHOJIOTMH U
CO3/1at0TCsl UH(POPMAITMOHHBIE CUCTEMBI.

Pa3nes 2. AnnaparTHasi cpeia HH(POPMAIIMOHHBIX CHCTEM

OcHOBHBIC NMOHATHS M KJAaccH(pUKamyMs annapaTHbIX CpeacTB, apxutrektypa ¢on-Helimana
MOCTPOECHHUS] BBIYHCIMTEAbHBIX cHcTeM. [IOHATHS aKTUBHOIO M MAaCCHUBHOIO O0OpYAOBaHUs, cepBepa U
paboueii cTaHIMK, MacIITa0bl anMmapaTHbIX KOMILJIEKCOB.

O030p TexHOJIOTMII COBPEMEHHBIX AaNNAPATHBIX CPEIACTB — COBPEMEHHBIE IPOLIECCOPHI,
MHOTOIIPOIIECCOPHBIE KOH(UTYpaluy, CerMEHTUPOBAHUE W KiacTepus3alus, (U3HUECKUEe XpaHHIUINA
uHpopmanuu, nepudepuitnoe 060pya0oBaHue, U T.II.

Pa3nea 3. IlporpammHuas cpena nHGOPMALMOHHBIX CHCTEM U MHGOPMAIMOHHbIE TEXHOJIOTHH
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MHoroypoBHEBasi OpraHu3amus MporpaMMHON cpeabl — MUKpoko/BIOS, onepalinoHHbIE CUCTEMBI,
CHCTEMHOE NporpaMMHOe oOecreyeHne, NPUKIAIHOE TNporpaMmMHoe obecriedeHne. DyHKIMOHAIBHBIN
COCTaB Ka)kJIOTO YPOBHS;

Texunonoruu noucka u cobopa nHGOPMAIMK — UCTOYHUKH WH(POpMAIKH, 0a3bl TaHHBIX;

Texnonorun 006paOOTKM M XpaHEeHUS WHPOPMALMUM — CHUCTEMBI YIpaBJICHUs Oa3aMH JaHHBIX,
CIEeHAIM3UPOBAHHOE IPOTPaMMHOE 00€CIIEUEHNUE;

TexHonorun npe3eHTaMM WHPOPMALUK M OPraHU3AlUU B3aMMOACHUCTBUS C IMOJB30BATEIEM —
(dbopmaThl TaHHBIX, YE€JIOBEKO-MaIIMHHBIC HHTEP(EHCHI.

Pa3nen 4. CereBasi cpega mH(GpOPMAIMOHHBIX CHCTEM U HHTEPHET-TeXHOJIOTHH

[IpenmymiecTBa U HeOCTATKU T100anbHON ceTh HTepHET;

TexHuueckue acreKkTbl OpraHu3aluy ri1ooanbHou cetn MHTepHer;

®duznyeckas CTpyKTypa, TONOJOTHYECKasi CTPYKTYpa, JIOTUYeCKasi CTPYKTypa CETH;

WuTepHer kak cereBas cpefa MH(GOPMALMOHHBIX CUCTEM: MOHSTHE CEpBHMCA, OCHOBHBIE CEPBHUCHI U
ajipecaliyisi pecypcos;

TexHOJIOrHH ITOIKIIFOYEHUS K TJI00aIbHOM CETH;

OcCHOBHbBIE UTHTEPHET-TEXHOJIOTHU:

Texnomornu mnoucka HHPOPMAIMU B CETHU — IIOMCKOBBIE MAIIMHBI, TEMaTHYECKHE WHJIEKCHI,
CHelHaTu3UpOBaHHbIE pecypchbl; TexHoIorun myonukanuu 1 oOMeHa nHpopMalued B CETH — MPOTOKOJIBI
nepenaun (GaisioB, JeNEHTpaIN30BaHHbIE CeTH oOMeHa (aimamMu, CHUCTEMbI YIpaBJICHHUsS KOHTEHTOM U
CUCTEMBI I COBMECTHOU paboThI ¢ TeKCTOM; TeXHOJIOTHH KOMMYHUKAIIMN MEXY JIOAbMHU B CETH — OOMEH
MTHOBEHHBIMH COOOLIECHUSIMH, IEKTPOHHAs! Mo4Ta, 6510rH, hopymsl, IP-renedonus, u T.11.;

Pacnipenenénnble riobanpHble BBIYMCIEHUS B ceTd; be3omacHocTh B cetn MHTepHeT — «ceTeBoit
ATHKET», IEPCOHANIbHBIE TaHHBIE, JoBepue B ceTu HTepHeT.

Pasznen 5. 7/KusHeHHbIH HMKJI HHPOPMANMOHHBIX CHCTEM

Ortanbl ku3HeHHoro Iwkiaa MC — co3manue (mMpoeKkTHpoBaHWE, pa3pabOTKa, TECTHPOBAHMUE),
aKcIUTyaTarus (pa3BEépThIBaHUE, afanTamus, padodnii pexuM), TOIEpKKa (MoaepHU3amus, 0OHOBICHHE)
MH(POPMALIMOHHBIX CUCTEM; TEXHOJOTMM M TEXHMUYECKHE CpEACTBA MOIICPKKH >KU3HEHHOIO LUKJIa
MH(GOPMALMOHHBIX CUCTEM — CPEebl IPOEKTHUPOBAHUS U pa3pabOTKH IMporpaMMHoro odecneuenus; [Tonsrtue
poekTa pa3pabOTKM HMHPOPMALMOHHOW CHUCTEMBI — PECYpChl, PpOJIM YYaCTHUKOB, YIPABIICHHE
npoexktoM;VIHpopMallMOHHbIE CHCTEMbI JJIS 337a4 XUMHKO-TE€XHOJIOTHYECKOTOo MNpoduias — HpuUMEpsI
apXUTEKTYpbl MH()OPMALMOHHBIX CUCTEM IOCTPOEHHBIX HAa OCHOBE HHTEPHET-TEXHOJIOTMH AJs pelIeHHs
3aJja4 XUMUKO-TEXHOJIOTHYECKOTO MPO(UIIsL.

4.00beM yueOHOH TUCUUIIIMHBI

O0BeM TUCHUIIINHBI
Bua yueO6Ho# padoThl Axan. | Actp.
3E
q, q,

OO0masi Tpy10eMKOCTh IV CHUILIHHbBI 3 108 81
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHS: 1,8 64 48
Jlexkiun 0,45 16 12
[Tpaktueckue 3anstus (113) 0,45 16 12
JIaGopatopusbie padotsl (JIP) 0,9 32 24
CamocrositebHas padora 1,2 44 33
KoHnTakTHas camocrosiTenbHas paboTa 0,4 0,3

1,2
CaMOCTOSATENTbHOE U3YYEHUE PA3IeIOB AUCIIUIUIMHbI 43,6 32,7
Bujx uTOroBoro KOHTpoJIf: 3a4éT ¢ omeHKoOH

AHHOTanus padoyel NPorpaMmMsl AMCHHUILIMHBI « OCHOBBI KHOCEPHETHKH M CHCTEMHOI0 aHAJIN3a
XMMHMKO-TEXHOJOTMYECKHUX NPOLECCOB)

1. Heap aucuMnaIuHbl — GOpMUpPOBaHUE OOIIEKYIBTYPHBIX U MPO(PECCHOHATBHBIX KOMITETECHIIHA:
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- BJIaJICHUE IIUPOKON OOIICH MOATOTOBKOM /ISl PEIICHHUS MPAKTUYECKHUX 3a7ad B 00JIACTH aHaIM3a U
CHUHTE3a XUMHUKO-TEXHOJIOTMYECKUX CUCTEM;

- CHOCOOHOCTH NPUMEHSTh METOJIbl M CpEeICTBAa CHUCTEMHOTO aHajiM3a Tpu  aHAU3e
OKCIIEPUMEHTAIIBHBIX JAHHBIX, MOJACIMPOBAHUUA W YIPABICHUUA XUMMKO-TEXHOJOTHYECKHMH IIPOLIECCAMU,
ONTUMU3ALMY, IPOrHO3UPOBAHUM CBOMCTB XHMMKO-TEXHOJIOTUYECKMX CHCTEM, CO3JaHUU HOBBIX
TEXHOJIOTMH U TEXHOJIOTHYECKUX ANIapaToB.

2. B pe3syibraTe H3y4eHHMs AUCHMILIMHBI o0y4yalomuiics Mo mNporpaMMe O6akajiaBpuara
HOJI7KEH:

o0agaTh caeayloIuMU KOMIIeTeHIHSAMU:

- YK-1.1, YK-1.2, VK-1.3, YK-1.4, I[IK-3.1, [1K-3.2

3namp:

OCHOBHBIE pa3/iesibl KHOEPHETUKN U CUCTEMHOTO aHaJIN3a XUMHKO-TEXHOJOTHYECKUX MPOIECCOB TaKUE KaK:

— OCHOBHBIE MTOHATHS KHOEPHETHUKHY;

— CHCTEMHBIU MOJIX0/1 U 0OIIECUCTEMHBIE CBOMCTBA U 3aKOHOMEPHOCTH;

— o0mas ki1accupuKaIus CUCTEM;

— CTpaTerys aHaJIN3a U CUHTE3a XMMHUKO-TEXHOJIOTHUECKUX CUCTEM;

— METO/JIbl U CPEJCTBA MHTEHCU(PUKAIIMY XUMHKO-TEXHOJIOTHYECKUX IPOLIECCOB, arperaroB U

— KOMIUIEKCOB.

Ymemo:

— CHCTEMHO MOJXOJUTh K MCCIEAOBAHUIO MPOILIECCOB XUMUYECKON TEXHOJOIMU Ha 6a3e 0OIIeCHCTEMHBIX
3aKOHOMEPHOCTEN;

— METOOUYECKM MPAaBWIBHO CTABUTh 3a/a4d HMCCIEJOBAHUSA OTIEIBHOTO XHMMKO-TEXHOJOTHYECKOTO
npolecca Kak CI0XHONW (DU3MKO-XHUMHUYECKON CHCTEMBI, & XUMHUKO-TEXHOJIOTUYECKOT0 arperata — Kak
00JIBIION XUMHUKO-TEXHOJIOTUYECKON CUCTEMBI.

Bnaoemp:

— MeETOJaMM KadyeCTBEHHOI0 M KOJWYECTBEHHOTO aHAM3a XHWMMKO-TEXHOJOTHYECKHX IPOILECCOB,
METO0/IaMU ONITUMAJILHOTO CUHTE3a CTPYKTYPhI UCCIIEyeMOro 00BEKTa,

— MeToJaMU HJCHTHU(HUKAUU [apaMeTpoB MaTeMaTHUYECKHX MOJeNed XHUMHUKO-TEXHOJIOTHYECKUX
MIPOLIECCOB, METOIaMU MHTECHCU(PHUKAIIUN XUMHUKO-TEXHOJIOTMYECKUX MTPOLIECCOB.

3. Kpartkoe cogep:xaHue IUCHUIIUHBI:

Kpatkoe BBeneHHME B HCTOPUIO DPa3BUTHS CHCTEMHBIX IIpEACTaBlICHHI. BO3HUKHOBEHHE U
pa3BUTHE CHUCTEMHBIX IMpenacTaBieHuil. CHucTeMHble TMOAXOA U  OOIIECHCTEMHbIE CBOICTBa U
3akoHOMepHOCcTH. OOliee MOHITHE CUCTEMbl M €€ CBOICTBA: IEIOCTHOCTU W UWICHUMOCTH, CBSI3HOCTH;
SMEP/HKEHTHOCTH, OPraHU30BAHHOCTH, CYIIECTBOBAHUSA >KM3HEHHOTO wHuKiIa. CTpykrypa U (GyHKIUH
cucrembl. Cuctemonorusi. Onucremonorus. Kiaccupukanus cucrem. Mepapxusi smuCTEMOIOTHMYECKUX
ypoBHeil  cucteM. Hcxomnele  cucteMbl.  CucreMbl  gaHHbBIX.  [lopoxnparonue — CUCTEMBI.
CtpyKkTypHpOBaHHbIE CUCTEMBL. MeTacucTeMBbl. Y HUBEPCAJIbHbBIN pelaTelb CUCTEMHbIX 3a1ad. Du3uko-
xumuueckue cucrembl (DXC). KauectBennoe ompenenenne DOXC. [uarpamma cBsu DXC ¢
MUKpPOMHUPOM U MakpomupoM. Krnaccudukaius arperaTHbIX COCTOSHUN BeIIecTBA M (PU3UKO-XUMUYECKUX
npeBpaieHuil. [lonstus snementa, cBszu, cTpykrypel @XC. Matematnueckas dopmanuzanus OXC.
Texnonornueckuid, GyHKIMOHATBHBIA U MOAyNbHBIN omneparop P XC. Tabnuma nmpuMepoB. pa3IMYHBIX
tunoB omneparopoB @XC. Xumuxo-texHojoruueckue cucremsl (XTC). YpoBHM HepapXuu CTPYKTYpHI
XTC. JlexoMno3uuuss MO TOpU30HTaNIM U 1o BepTukanu cTpykrypbl XTC. MeToapl KayeCTBEHHOIO
aHallM3a XUMHUKO-TEXHOJIOTMYECKUX cucTeM. JluarpamMmbl B3aWMHBIX BIUSHUNA (DU3HMKO-XUMUYECKHX
sBieHUM: saBieHus 1 - 8 —ro ypoHei nepapxuu ®XC. JlerepMUHHPOBAHHBIE U CTOXACTUYECKHE METO/IBI
MaTemarudeckoro onuca-  Hust ®XC. Metoabl cuHTe3a CTPYKTYphl hyHKIIMOHaNbHOro oneparopa OXC.
Mertoibl CHHTE3a TUIIA UEPHOTO SIIIHUKA». J[eyKTUBHbIE METOIBI CUHTE3d.  DBIIOYHBIN NPUHILIMI CUHTE3a
CTPYKTYpHl (yHKUIHMOHaIbHOTO omeparopa OXC. Wnentudukanus napaMmerpoB (QyHKIHOHAIHLHOTO
oneparopa D®XC.  Meroapl HUHTEHCHU(PHUKAIMKA XHUMHKO-TEXHOJOTHUECKUX IPOLECcCOB. PexumMHO-
TEXHOJIOTUYECKUE METO/Ibl MHTEHCU (PUKauu. AnnapaTypHO-KOHCTPYKTHUBHBIE METO/Ibl HHTEHCU(UKAIIMH
XTC. [TIlpumepsl HMHTEHCH(UKALMU TEIUIOOOMEHHOrO  ammapara, MacCOOOMEHHOTo  armapara,
ra30’UAKOCTHOTO peakTopa. Opranuszanus peuukion 1 nHTeHcupukanuu XTC. AkycTudeckue MeTo bl
WHTEHCHU- ¢ukanuu. OJIEKTpOMarHuTHbIE MeTobl HHTeHcupukaun. CamMoBO30YXIeHHE
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PE30HAHCHBIX BHOpanmuid B Ta30KUAKOCTHBIX cpeAax. Vcrmosib3oBaHME ONTUYECKUX BO3ACHCTBUM,
MOHM3HPYIOMINX M3IY4YEHUH, BUXPEBOTO 0 (DepPOMArHUTHBIX YacTUll. [IporpaMMHO-IIe/IeBbIE CUCTEMBI
NpUHATHAA pelieHuid. Llenp, nuno, NpuHHMAaoIlee pPELICHUE, ajJbTEPHATUBHBIE BAPUAHTHI PELICHMUS,
KpUTEpHil BEIOOpA, MaTeMaTHUECKasi MOJIENb IIETICBOW CHCTEMBI MIPUHATHUS perieHuid. [IpuasTue pemeHuii
B YCJIOBUSIX OIIPEIEICHHOCTH, PUCKA, HEONPEAEICHHOCTH. [ MII0Te3a aHTarOHU3Ma B IPUHATUU PEIICHUN B
YCIIOBUSIX HeompeneneHHOCTH. biok - cxema cucremHoro ananm3za ®OXC kak B3aumMOJEWCTBHE ABYX
CUCTEM: IIPH YHHHO - CJIEIACTBEHHOW CHCTEMBI M IIPOIPAMMHO-LIEJIEBOM CHUCTEMBI IPHUHATHUS PELICHUN.
JluccunaTuBHBIE CTPYKTYPBI W CHUCTEMBI camoopranm3anud. OOoOmieHHas AWCCUMATUBHAS (QYHKIUSA
¢busuko-xumuueckoir cucteMbl. Knaccudukanus apmwkymmx cuin U norokoB @XC. IMpunmun Kropu u
Omnzarepa B JMHEHHONW TEpPMOJMHAMHMKE HEOOPAaTUMBIX IPOLECCOB. 3aKOHbl HEIMHEMHON JAMHAMUKU
HEoOpaTUMBIX MporieccoB. CHHEPreTHKa 1 3aKOHBI CAMOOPT aHU3AIHH.
4.00beM yueOHOM TMCUMIIINHBI

O0beM THCHUILINHLBI
Bua yueOHo# paGoThl Axax | Acip.
3E
q, q.

OO6mas TPYI0eMKOCTh THCIIHIIJIHHBI 3 108 81
KonTakTHasi padoTa — ayiNTOPHbIE 3aHATHA: 1,35 48 36
Jleximn 0,45 16 12
[TpakTnueckue 3anstus (113) 0,9 32 24
JlabopaTtopusie paboTsr (JIP) - - -
CamocrosiTeJibHasi padoTa 1,75 60 45
KonTtakTHas camocTosiTenbHas pabota 0,4 0,3

1,75
CaMOCTOSATETFHOE U3YUYCHUE PA3ICIOB AUCITUTITMHBI 59,6 447
Buja nToroBoro KOHTpoJIs: 3a4€T ¢ OLlEHKOH

AHHOTANUA padoyeil MPOrpaMMbl U CHUIIMHbBI
«TeopeTnyeckue 0CHOBBI IHEPro- U pecypcocheperaommx MpoueccoB»

1. leab aucuMnINHBI
- TOJArOTOBKAa CTYJAGHTOB B OOJAcCTH TEOPUU M METOIOJOTUU PALMUOHAIBHOTO HCIOJIb30BAHUS
MaTepHUAIbHBIX U SHEPT€TUUYECKUX PECYPCOB XUMHUYECKOM TEXHOJIOTUHU, HEPTEXUMHUH U OMOTEXHOJIOTHH;

- o0y4yeHHe CTY/ICHTOB IIpHeMaM CaMOCTOSATEIbHON pabOThl IPU pElIeHUH 337a4 TEPMOAUHAMUYECKOTO
aHaJlM3a U ONTUMU3ALMU CIIOKHBIX XUMUKO-TexHonoruueckux cucreM (XTC), ucnonb3ys TeopeTHUECKUe
OCHOBBI HEPro- U pecypcocOepeskeHus;

- (opmupoBaHHe y CTYJEHTOB HAYyYHOTO U HHXEHEPHOTO IMOAXO0Ja K BOIMPOCAM PAalMOHAIBLHOTO
WCIOJI30BAHUSL HSHEPro - M MAaTePUAIBHBIX PECYpCOB, B XHMHUYECKOW TEXHOJOTHH, HEeDTEXUMHH U
OMOTEXHOJIOTHH.

2. B pe3yabrare u3yueHusi AUCHMILUIMHBI o0ydamoluiics Mo mnporpamme OakajiaBpHuarta
HOJIKEH:

001a0amp CIeAyOIUMH KOMIETEHIUSAMA U UHIUKATOPaMHU UX JTOCTHXKECHHUS:

I1K-1.4; T1IK-1.5; TIK-1.6; T1K-3.1; TIK-3.2; TIK-3.3;

3Hamo:

— OCHOBHBIE TIOHSTHUS TEOPUHM DHHEPrO — U pecypcocOepekeHrs U pecypcocOeperarnmx
TEXHOJIOTUH; CIMOCOOBI TMOCTPOCHHUS 9HEPro- U pecypcocOeperaronx XUMHUKO-TEXHOJIOTUYECKUX
texHojoruyeckux cucteM (XTC); CTpyKTypy XUMHUKO-TEXHOJIOTHUECKHUX CHCTEM, THIIOBbIE XHUMHUKO-
TEXHOJIOTMUYECKHUE MPOLIECCH] U BOMPOCHI B3aUMOJCHCTBUS XUMUYECKUX TEXHOJIOTUI U OKPYKAIOIIEH Cpeibl;

— TEOpPETUYECKHE OCHOBBI M OCHOBHBIE MOJIOKEHUS  TEPMOJMHAMUYECKOTO0 METOJIOB aHaiiu3a
XUMHKO-TEXHOJIOTHYECKHX  CHUCTEM:  DKCEPreTHYeCKOro, TEepPMOIPKOHOMUYECKOTO, HWH(POPMAIMOHHO-
TEPMOJAMHAMUYECKOTO; METOJbl pacueTa pa3idu4HbIX BUJOB DKCEPrUM, HSKCEPreTUYECKUX K.IL1.;
TEPMOSPKOHOMHUYECKUX  KPUTEPHEB; KoJM4ecTBa HMHPOpMAUK U  MHPOPMAIMOHHBIX  KPUTEPUEB
COBEPILEHCTBA XUMHUKO-TEXHOJIOTHYECKUX MPOLECCOB U CUCTEM;
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— OCHOBBI METOJIOB MAT€MaTHYE€CKOTO IMPOTrpaMMHUPOBAHUS 3IHEPro — U pecypcocOeperarommx
MIPOU3BOJICTB, MPUMEHIEMBIX TPHU OlEeHKe (PPEKTUBHOCTH M CO3MaHUU DHEPro- U pecypcocOeperarmmx
cucteM (OPC);

— TEHJICHLIMM U TEPCHEKTUBBI PA3BUTHUSI COBPEMEHHBIX SHEPro— M PECypcocOEperarommnx CUCTEM
(BPC) xuMuuecKo#l TEXHOJIOTUH, HeTEXUMHUH U OUOTEXHOJIOTHH;
ymembs:

— COCTaBJIITh TOTOKOBBIE MaTepHAIbHBIC, SJHEPTETUUECKHUE U IKCEPreTUUECKUe OalaHChl MPOIECCOB
U CHCTEM;

— BBITNOJHATh TEPMOJAMHAMUYECKUHN (IKCEPreTUUECKHi), TEPMOIKOHOMHUYECKUH, MH(HOPMAIIMOHHO -
TEPMOJUHAMUYECCKUN aHaNu3 XuMHUKoO-TexHosorudeckux mnporeccoB (XTII) u cucrem (XTC) c
HCII0JIb30BAHNEM CIPABOYHBIX JaHHBIX 1 DBM;

— BBIIOJIHATH OIIEHKY DSHEPro- U pecypconoTpedieHusl albTepHAaTHUBHBIX BapuaHToB OPC
TEXHOJIOTHYECKUX CXEM;

— OOOCHOBaHHO WHCIOJB30BAaTh METOJAbl ONTHUMH3ALMM TIPH  aHAIU3E DHEPro — u
pecypcocOeperaronmux XuMUYeCKUX MPOU3BO/ICTB;

— HMHTEPIPETUPOBATH U AHATU3UPOBATH PE3YIbTAThI IIOCTPOCHHS PECYPCOCOEPETAIOIINX CUCTEM;

eénaoemu:

— METOJIaMH, CITIocO0aMH, TpUEMaMU U HaBBIKAMH PEIIECHUS MPAKTHUYECKUX 33/1a4 B 00JIaCTH SHEPTO-
pecypcocOeperammmux TEXHOJOTHI; METOJIaMH pacdyeTa Pa3IMYHBIX BHIOB M COCTaBIISIFOIINX SKCEPTHH,
AKCEPreTUUECKUX K.I1.JI., TEPMOIKOHOMHUYECKUX KPUTEPUEB, KOJTUIECTBA HH(POPMAINKH U HHGOPMAITMOHHBIX
KpPUTEPUEB COBEPIICHCTBA; MeTogaMu aHaimm3a dS(PPEKTUBHOCTH (DYHKIIMOHUPOBAHUS XUMHUYECKHX,
He(pTEeXUMUUECKNX U OMOXUMUYECKUX MPOU3BOJACTB C MO3UIUNA TEPMOJIUHAMHYECKOTO - IKCEPreTHIECKOTO,
TEPMOIKOHOMHUYECKOTO W HWH(POPMAIMOHHO-TEPMOJUHAMUYECKOTO TPHUHIIUIIOB TP  HCIOJIb30BAHUHT
METO/I0B ONITUMHU3ALINY;

— mnpodeccuoHaIbHON TEPMUHOJOTHEH B 00JIACTH YHEPTO— U PECYPCOCOCPEIKECHHUS.

3. Kpartkoe cogep:xanue TUCHMILUIUHBI:

BBenenue.

Crpykrypa kypca. KpaTkuii ncropudeckuii 0030p. XuMHU4ecKasi TEXHOJOTHS — 3TO Hayka 0 HanboJiee
HSKOHOMMYHBIX U JKOJIOTUYECKHM OOOCHOBAHHBIX METOJaX XHMHUYECKOW MepepabOoTKU CHIPBIX MPUPOIHBIX
MaTepuagoB. DHEPro- M pecypcocOepexeHre - OCHOBAa ycToW4MBOro passutus. Cucrema, XUMHUKO-
TexHojorudeckas cucrema — XTC, ee 0COOEHHOCTH U CBOICTBA. DHEPrusi, IKCeprusi, TpaHCHOPMUPYEMOCTD
BHJIOB DHEPTHH, CBHIPBS, POIYKTOB U ycIyr. DHeprocoepekenue. Pecyperl u pecypcocoepexeHue.

TepmoannaMuka u ee METO/I.

Teopernueckne OCHOBBI Uil peHICHHs 3a7ady ONTHUMH3AIMM XWMHUKO-TEXHOJIOTMUECKHUX CHCTEM
(XTC), coznanust 3HEpro- U pecypcocoOeperarmumx nponu3BoICTB.

Pa3zpenl.

Obwue npunyunvl Op2aHU3AUUU XUMUYECKO20 NPOU3BOOCHMEA. XUMUKO-MEXHOI02UYeCKasn
cucmema KaxK mepmoouHamuueckas cucmema.

Ilonamue o xumuyeckom npou3eo0cmee KaK 0 IHep2o-mexHorozuieckom komniexce. Colpbvesole
u IHepzemuuecKue pecypchol.

XUMUYECKOE TMPOU3BOJACTBO - DHEPrO-TEXHOJOTHYECKHH  KOMIUIEKC, CJIOXKHas  XUMHUKO-
texHonoruueckass cuctema (XTC). Xwumuueckas TEXHOJOTHsS KaKk Hay4yHas OCHOBAa XHUMHYECKOM
MPOMBIIITIEHHOCTH. CHUCTEeMHBIH aHamu3 - METOJ HCCIEIOBAHHUS XHUMHKO-TEXHOJOTHYECKOW CHCTEMBI.
Tomonorust XUMHUKO-TEXHOJIOTHYECKUX cucTeM. CTpyKTypa, cOCTaB, OCHOBHbIE 3meMeHThl U cBsizu XTC.
CaoiictBa XTC Kak CUCTEMBI.

[IpobGnembl 2HEpPro- U pecypcocOepekeHHs B XUMHYECKOH TEXHOJOTWUH, HEePTeXHUMUH,
OMOTEXHOJOTHH: JHEPrOeMKOCTh CYIIECTBYIOIIMX TEXHOJIOTHYECKMX TMPOILECCOB B XUMHYECKOH U
He(TEXUMHUYECKON TEXHOJOTHUH, OMOTEXHOJIOTHM; IYTH SHEPro- U PecypcocOepexeHUs: Ha PasIuIHBIX
HMepapXU4YeCKUX YpPOBHAX; pOJb TEPMOJAMHAMHYECKOTO TMOJAXO0Ja B PpEIICHWH 3a7ad DSHEpPro- u
pecypcocOepexeHns: B XKMUYECKOM MPpou3BoaAcTBe. Llenb snepro- u pecypcocOepexeHusl.

ChIpbeBble M DHEPreTUYECKHE PEeCypCchl XMMHUYECKOro MpOou3BOJCTBA. Kiaccuduxarus ceipbs B
XUMHUYECKON MPOMBILIIEHHOCTU. VICTOUHUKH CBIPHEBBIX PECYPCOB JJIsi XUMUYECKOW MPOMBIIIIEHHOCTH:
MIPUPOIHBIE MaTepUabl, TOTYIMPOIYKTHl M BTOPUYHOE ChIphe. TOMIMBHO-IHEpreTHYecKas 0a3a XUMUIECKOM
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npomsiieHHOCTH. CTtpykTypa sneprokomiuiekca XTC. Duepropecypesl u notpedHocTs XTC B sHEprum.
Pecypcocbepexenune, pecypcocOeperaromiasi TexHoyorusi. Poiib 1 3HaYeHHEe SHEPro- U pecypcocoOepekeHusl.
3axon OH3arepa - «IIpUHIUI SKOHOMUH d3Heprum». [lonyuenue TemnoBoil sHepruu.

[lepBuuHbIE U BTOPUYHBIE SHEPTOPECYPCH B IPOMBIIIIIEHHOCTH. BTopuunble sHEpropecypcebl (BOP).
BozoOHoBisiemast sHeprusi. Buabl U HMCTOYHMKH BTOPHYHBIX SHEPrOpPECYpCOB - TOILIMBHBIC, TEIUIOBBIE,
M30BITOYHOTO JAABIICHHS.

OcCHOBHbBIE HaIpPABJIEHUS DHEPro- U PECypcocOepeKeHUuss B XUMHUYECKOHM IPOMBIIIEHHOCTH.
TeopeTnueckue M METOJOJOTHYECKHE OCHOBBI 3HEPro- U pecypcocdOepexenus. [IpuHumnbel co3naHus
0€30TXOJIHBIX, SHEPTO- M PECYPCOCOSPETAOIINX TEXHOJIOT HA.

OcHnogvl mepmoounamuueckoco ananusa. Tepmoounamuueckue npunyunsvi. IlIpouseoocmeo
aumponuu. Ilpuyunvl u cnedcmeun yeenuueHus IHMPORUN CUCHIEM.

Tepmoaunamuka u ee meroa. Cucrema u ee okpyxenue. XTC kak TepMoJAWHAMUYECKasl CUCTEMA.
ANropuT™M NpPUMEHEHUS TEPMOJWHAMUKHM TMPU PELIEHUH NpaKTHUecKUX 3anady. OCHOBHBIE NPUHIUIIBI
TEPMOJIMHAMHUKH, KOHIIENTYyalbHOE 3HAYEHHE 3aKOHOB TEPMOJMHAMMKHU, UX 3HAYEHHWE I NOHUMaHUs
MPOOJIEMBI PHEPTO- U PeCypcocOepeKeHUsI.

Outponusa. V3MeHeHne SHTponuM B HEOOpaTUMBIX Ipolieccax. DHTPOIUS U TEPMOJMHAMHUYECKAs
BEpOSTHOCTh. OOpaTUMOCTh U MPOU3BOACTBO paboThl. [loTpebieHue sHepruu, «IoTepsiHHAs» padoTa U
Mpou3BOJCTBO dHTponuu. IloTtepu mnone3Hoit paboTel cucteMm. 3aBucumocTh (akropa Kapno ot
MO/ABEIEHHOM TeruoThl. [IpuunHbI U ciaencTBUs yBenU4eHHs SHTponuu cucreM. CKOpOoCTh MpPOU3BOACTBA
SHTPONUM Kak (yHKOUS TOTOKAa TEIUIOTHI W TEepMOJMHAMUYecKass ONTHUMM3AIUs IPOLIECCOB,
ofOecrieunBarolias pPaBHOMEPHOE paclpelesieHne JBWXKYIIeW CuJbl Ipoliecca ¢ IeNiblo  Haumbolee
3¢ deKTUBHOIO IEHCTBHS MPU 3aJaHHBIX OTpaHUYeHusAX. Y paBHeHue [ ton-Ctoaobl.

TepmonnHaMudeckuii aHAIHM3 TEIUI00OMeHHNKA. ONTUMAaTbHBIN TTOTOK TETUIOTHI.

Tennorpanchopmatopel. O6macTi UCMOIB30BaHUS TpaHcPopMaTropoB Tema. [IpuHIUI padbOThI
TEIUIOBBIX HACOCOB, MCIIOJIb30BaHHE HHU3KOTemIeparypHoro termiaa. OueHka 3(QEeKTUBHOCTH TEIIOBOTO
Hacoca.

Pazgea 2.

Ouenxka Ippekmusnocmu @yukyuonuposanua XTC Hna ocnose mepmMoOuUHAMUUECKUX
NPUHYUNOG AHAIU3A.

IKcepeua. IKkcepzemuveckuii ananus snep2orpgexmuenocmu ynxkyuonuposanus XTC.

Dkceprusi Kak Mepa paboTocrnocooHocTH. HepaBHOLIEHHOCTh pa3NuyHbIX (GOpPM dHEPTUU. AHEPrus U
SHTPONUS KaK Mepbl HEYHNOPSJAOYHOCTH WIM MOTEPh. DKOHOMHS MCTUHHAS MU MHUMAasg. DKCEPreTUYECKUE
norepu. CrneactBus 3akoHa [ 'ton-CTo10Ibl.

Bunel 1 cocraBisioniye 3KCepruu: 3KCeprusi BEUIeCTBa B 3aMKHYTOM 0ObEME; SKCEepIusl AaBIICHUS;
JKCeprusi MOTOKa paboyero Tena; OJKCeprusi CMeIIeHus; (U3NuUecKkas COCTABISAIONIAs HSKCEPruu;
SKCEPrusTEIOBOr0 MOTOKA; TEPMHUUYECKAsE IKCEPIHsi; SKCEPrHsl BIAKHOIO BO3/yXa; HKCEPrusl M3Iy4YCHUs;
XUMUYECKasi COCTABJISIOLIAsl SKCEPryuu; CTaHAAPTHAS XMMHUECKAsl SKCEpPrusi; XMMUYECKas COCTaBIISIOLIAs
ToruB. [Ipumepsl pacuera coOCTaBISAIOMINUX SKCEPTUHU.

DKCepreTHYecKuii MPUHIUI aHAIN3a SHEPrOTEXHOJIOTHH. 3HAYEHUS SKCEPIUU FIEMEHTOB CUCTEMBI U
CHUCTEMBbl B II€JIOM; CIIOCOOBI M METOJMKH pacyera SKCepruu. YpaBHEHHs OallaHCa Macchl, PHEPTUU U
SHTpONUH. DHEpreTudeckuii u skceprernyeckuit 6amanc XTC. Dkceprerudeckue auarpammsl ['paccmana u
[lapryra - nuarpaMMbl IOTOKa SKCEPTHMH. OHEPreTUYECKHUE W CMEIIaHHbIE auarpaMmsbl. lIpumepst
JHEPreTUYECKUX, SKCEPreTHUYECKUX M CMEIIAaHHBIX AuarpaMM XHMHKO-TEXHOJOIMYECKHX IIPOLECCOB H
cucteM.OKcepreTuueckuii  aHann3. OCHOBHBIE  3aJaud  DKCEPreTHMUECKOrO  aHauu3a.  AJTOpUTM
SHEPreTUYECKOr0 U 3KCEPreTUUECKOTO aHAJIN30B.

DKcepreTHYecKre XapaKTEePUCTHKH TEXHOJIOTMYECKUX MOTOKOB. DKCepreTudeckue KodpQHUIHEHTHI
nonesHoro geiictBus  — KIIJI xumuko-texnosmormyeckux mnpoueccoB — KIIJ XTII. I[Ipumepst
skceprerudeckor oneHkn XTII u pacuera skceprermdeckoro KIIJI: mporeccoB cmemeHus U pasaeneHus
MIOTOKOB, TEIUIOOOMEHa, CYIIKHM, TOpPeHHMs TOIUIMBa, TpyO4aTod Tmeud, XUMHUYECKOTOo peaKkTopa.
Okceprernueckuit KIIJ XTC. Tononornueckuii meros s3kcepreruueckoro asanusza X1TC. DkcepreTuueckuii
MeToa B cucteMHOM aHanu3e XTC, oleHka anbTepHAaTHB HAa OCHOBE aHAIM3a CTPYKTYpPbl 3HEprosarpar.
PekoMeHanMu 1Mo NPUMEHEHUIO HKCEPreTMYECKOro aHajlu3a IMpU PEUICHUWH HWHXEHEPHBIX XHMMKO-
TEXHOJIOTMYECKUX 3a/a4.

Tepmosxkonomuueckuii anaaus XTC.
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[Tokazatenun >PPEKTUBHOCTH (QYHKIIMOHUPOBAHHUS COBPEMEHHBIX XHUMHUYECKHX IPOU3BOCTB.
TexHOIOrHYeCcKre U SKOHOMUYECKUE KPUTEPUH ONITUMU3ALMH.

TepMOIKOHOMUYECKHI  MPUHLMI ~ aHajdu3a  JHeprorexHojorun W  ontumusauud  XTC.
TepMOAIKOHOMHYECKUE KPUTEPUU ONTUMH3AUUH. METOHMKA DKCEPreTUYEeCKOM TEXHUKO—3KOHOMUYECKOMN
ONTUMU3ALINH.

OcHOBbI aHA/IM3a M ONTHMHM3ALHUHM JHEPrOTEXHOJOIMYECKHX IPOLECCOB XHMHYECKOM
TeXHOJIOTMH Ha 0a3e MHGPOPMALMOHHO-TEPMOANHAMMYECKOr0 MPUHIMIIA AHAIH3A.

Wudopmanmst u npouecc e€ mepepaboTki. OCHOBHBIE OIPENENICHUs, MOHATUS M TEOPETUYECKHE
nosioxkeHust. OCHOBHBIE TOJIOKEHUSI WH(POMAIMOHHO-TEpMOIMHAMUYecKoro MeToAa ananm3a XTC. Dramsl
npeoOpa3oBaHUsl  TEXHOJIOTMYECKOTO  TOTOKA,  XapaKTEPUCTHKH  WMH(POPMAMOHHOTO  TpoIiecca.
WNudpopmanmonnsrii KI1/1.

AHanu3 TUIOBBIX NMpoIieccoB XuMuueckoi Texnonoruu. Mudpopmannonnsii KI1/] THIOBBIX XUMUKO-
TEXHOJIOTHYECKHX poueccoB. Pacuer nHGopMalMOHHBIX XapaKTEPUCTHK.

AHanu3 XUMHUKO-TEXHOJIOTMUECKUX CcHUCTeM Ha 0a3ze uH(GOPMALMOHHO-TEPMOJAUHAMUYECKOTO
npuHiuna aHanusza. Mudpopmannonnsiit KI1/] cucremsl — kputepuii cTpykTypHO# opranuzoBanHoctu X TC.

Pa3nea 3.

Memoost mamemamuueckozo RNPOPAMMUPOBAHUA IHEP2O- U pecypcochepezarujux Xumuko-
MExXHO102UUeCKUX CUCHIEM.

[TocraHoBKa 3amaum. Bei6op ontumusupyoomux napaMmerpoB. OpraHuzanus ONTHMalIbHOMN
cTpaTeruu pemieHus 3agaun ontumusanuu XTC. Beibop MeToaa u onTuMainbHbIN pacyer.

Memoowvt nenunennozo npozpamMmuposanusi.

OO6mrast 3amada HeJTWHEHHOTO TporpamMmupoBaHusi. (OCHOBHBIE TIOHATHS W ONpPEICTCHUS,
0003HaUYeCHUsI M TEPMHHOJOTUS TeopuH ontumm3anuu. Krnaccudukamus meromoB ontumusammu XTC.
OcHoBHble JTanel onrtuMmsamud XTC. OOmmii amanm3 3agaud  omrtummsanmu. OOmas Meroanka
ONTHUMHU3AIMOHHBIX Tporneayp. OmnpeneneHue KpuTepuss onTUMu3zanuu. HeoOxomaumple W JOCTaTOYHBIE
YCJIOBHUSI ONTUMAJIBHOCTH PELLICHHUS.

OddexTUBHBIC METOIBI OTHOMEPHON ONITUMHU3AIIHH.

Metoasl MHOTOMEpHOU Oe3ycimoBHON onTumu3anuu XTC, HE HCHIONB3YIOINIME  IPOU3BOHBIC.
XapakTepucTUKa METOIOB HYJIEBOTO MOPSIKA, UX TPEUMYIIIECTBA U HETOCTATKHU.

Merto1bl CIy4aliHOTO MTOUCKA.

Metoasl MHOromMepHoi Oe3ycnoBHOl ontumusammu X1C, ucnoas3yrone mpou3BoaHbie. OO0mmas
XapaKTepUCTUKA METOJOB IIEPBOTO M BTOPOTo nopsjika. JJOCTOMHCTBA U HEAOCTATKH.

Metoasl MHOroMepHOU onTuMmu3anuu X 1TC npu Hamuyuu orpanudeHuil. Knaccudukamus MeTom0B
YCIIOBHOW onTuMm3anuu. Metoabl mtpadubix ¢yHKiud. [IpoekTrBHBIE METOIBl. METObl BO3MOXHBIX
HanpaBJIECHUM.

MHuozokpumepuanvnas onmumuzayusi.

[TocranoBka 3agaun MHOTOKpUTEpHUAIbHON onTtumuianuu. MuoxxectBo Ilapero. Metona riaBHOro
Kputepus. Metos BecoBbIX Kod(hpumreHToB. MeTo 1 CripaBeyTMBOT0 KOMIIpoMHUcca. MeTo 1 TpUOIMKEHUS K
uJeanbHOMY pelIeHU0. MeTo1 oCie10BaTeNbHbIX YCTYIOK.

Jlexomno3zuyuonnovie memoovl u memoowvt cmpykmyprou onmumuzayuu XTC.

3akiaoueHue

OOmiass MeTOHOJNOTHs peLIeHUs 3agad dHepro- u pecypcocoepexxenus. OO30p OCHOBHBIX
MPOrpaMMHBIX MOJyJIE U MPOAYKTOB, IPUMEHSIEMBIX NPU aHAIM3€, pacyeTe, CUHTE3€, POCKTUPOBAHUM U
ontummsanuu XTC -3HEpPro- u pecypcocOeperaronimx mporu3BoJICTB.

4. O0beM yuyeOHOM TUCHMIINHBI

B
Bunsl yaeOHOM paboThI 3E Eail;iHeM- ACTPOHOM.
yacax
OO0mas Tpy10eMKOCTb JMCHHUIIJIMHBI 110 Y4eOHOMY 3 108 81
IJIAHY
KonTakTHast paboTa — ayANTOPHBIE 3aHATHS: 1,3 48 36
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Jlexuuu (Jlek) 0,4 16 12

[Ipaktuueckue 3ausarus (113) 0,9 32 24
Jlaboparophubie paboTs (JIad) - - -
CamocrositesbHas padora (CP): 1,7 60 45
CaMOCTOSATENbHOE U3YUEHUE PA3JIeI0B TUCITUTIIMHBI 59.6 44.7
KonTakTHas camocTositensHast pabora L7 0.4 0.3
Bua konTpoJs: 3a4er c oueHkoM

AHHOTaN U padoyeil MPOrpaMMbl JUCHUNIMHBI
«MemOpanbl. MoaeupoBaHue U IPUMeEHEHUE)

1 Heab AUCHUIIMHBI — U3yYEHHE OCHOBHBIX MPOIIECCOB pa3/ieeHUsl Ha MeMOpaHax JJsl )KUJIKUX U
ra3oBbIX CHCTEM, HaxXOJIIMX NPUMEHEHHE B XUMHUYECKOW, (papmalieBTUUECKOH, HEPTEXUMUUYECKOH U
OMOTEXHOJOIMYECKOM OTpacisX MPOMBIIUIEHHOCTH; OCBOEHHE TEOPETHYECKHX OCHOB  pa3IMYHbIX
MeMOpaHHBIX mpolreccoB (O6apoMeMOpaHHbBIX, IU(D(Y3MOHHO-MEMOpPAHHBIX, TEPMOMEMOpPAHHBIX U
ANIEKTPOMEMOpAHHBIX), HAa OCHOBE IMO3WIUN CHCTEMHOTO aHajdh3a H3y4YeHHE OCHOBHBIX MOAXO0JOB K
MOJEIUPOBAHUIO OTAEIbHBIX MEMOpPAaHHBIX W/ WJIM HWHTEIPUPOBAHHBIX MEMOpPAHHBIX IMPOLIECCOB, B TOM
YlClie C UCIOJIb30BAaHUEM MPUKIAIHBIX MPOrPAaMMHBIX MAKETOB, U K MPOEKTHPOBAHUIO MEMOpPAHHBIX CXEM
paszaeneHusl.

2 B pe3yJbTaTe H3yYeHUS JUCHHUIUIMHBI 00yYAI0MIUICS T0JIKEeH:

Obnadamye cleayOIUMU KOMIIETEHIIUAMU U UHIUKATOPAMU UX TOCTHXKEHUS:

I1K-1.1, [IK-3.1, I1K-3.2, I1K-3.3, T1K-4.2

3namo:
®  OCHOBHBIE ITPOLIECCHI pa3/iesieHuss Ha MeMOpaHax JJIsl )KUJIKUX U Fa30BbIX CMecei;
—  OCHOBHBIE  TEOPETUYECKHE OCHOBBI  PA3NIMYHBIX  MEMOpaHHBIX  IPOLIECCOB
(6apomeMOpaHHBIX, (P HY3NOHHO-MEMOPAHHBIX, TEPMOMEMOPAHHBIX U AIEKTPOMEMOPaHHBIX);
—  NPUHIMIBI U TOIXOAbl K MOJEIUPOBAHUIO 3TUX MPOLECCOB C MO3UIUNA CHCTEMHOTO

aHaJn3a.
Ymemn:
®  pPACCYMTHIBATH JBMKYIIHE CHJIBI M OCHOBHBIC IMapaMeTPhl MPOILIECCOB MEMOPAHHOIO
pasaelieHus;
® [POBOJAWUTH PACYETHI MO MOAOOPY CXEM MEMOPAHHOTO pa3JeiCHHS B MPOTPAMMHBIX
[MaKeTax;
Brnaoemo:

® OCHOBHBIMU NPUHIMIIAMH U HOJAXOJAMHU K MOJIEIMPOBAHUIO OCHOBHBIX IPOLIECCOB
MEMOPaHHOTO pa3/ieNIeCHUS;

e [pPOrpaMMHBIMH TaKeTaMu Ui pacdeToB M MoAdOpa OTAEIbHBIX MeMOpaHHBIX
anmnapaTroB W/ UM UHTETPUPOBAHHBIX MEMOpPAHHBIX MPOLIECCOB.

3 Kpartkoe copep:kanue JHCHUILTHHBI

Beeaenne. OCHOBHBIE TOHATHUS U OTIPEECIICHNUS.

Pa3nea 1. Beenenue B MmemOpanHbie nponeccbl. OCHOBHBIEC KIACCH(PUKALUM.

1.1 OcHoBHBIE Kiaccu(pukauyn MeMOpaH, MEMOpaHHBIX MPOILIECCOB, MAaTEPUANIOB AJIS MOTYyYeHHS
MeMOpaH. OcCHOBHblE THIBI MEMOpAaHHBIX 3JIEMEHTOB, HMX MpeuMyliecTBa M HepoctaTku. OOmactu
MIPUMEHEHMSL.

Pa3nen 2. bapomemOpaHHbIe poneccol.

2.1 Knaccuduxanus 6apoMeMOpaHHbIX POLIECCOB.

Knaccugpukamuss OapoMeMOpaHHBIX MPOLIECCOB, MX JBHWXKymas cuia. OcHOBHblE (DaKTOpHI,
BIMSIOIME Ha OapoMeMOpaHHBIE IpOLIECCH: pabodee MaBleHUE, TeMIeparypa, TUAPOJUHAMUYECKHE
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yCIOBHSA, KOHLEHTPAIMM KOMIIOHEHTOB, DJEKTPHYECKHE W MArHUTHBIC TIOJIsL, TPHUPOJAa U COCTaB
pPacTBOPEHHBIX BEIIECTB. [loypH3allMOHHBIE SBICHUS M OTJIOKEHUS Ha IOBEPXHOCTH MEMOpaHBbI,
KOHIICHTPAIMOHHAS TIOJISIPU3ALIHSL.

2.2 Ilpoueccsl MUKpodHIbTpanun (M/¢).

Onucanne npormeccoB MukpoduabTpamuu (M/}). MeTtoasl uccienqoBaHuss MUKPO(QUIBTPAMOHHBIX
MemOpan. [Toxxoabl K MOJETUPOBAHHIO Mporiecca MUKpOoduiabTpanuu. OCHOBHBIE MEMOPaHHBIE AJIEMEHTHI
st MUKpouinbTpanuu. OCHOBHBIE 00IaCTH IPUMEHEHHSL.

2.3 Ilpomueccol yapTpaduabTpanuu.

Onwucanue mporeccoB yabTpaduisTpamun (y/$). Meroasl uccieaoBanus YibTpaduiIbTPAIlnOHHBIX
MeMOpaH. [Togxoapl K MOJCTMPOBAHUIO TIpoliecca yabTpadmibTpanui. OCHOBHBIC MEMOPAHHBIC JIEMEHTHI
st ynprpaduiasTpaui. OcHOBHBIE 001acTi npuMeneHus. unadunbrpamnms.

2.4. Ilpornecchl 00paTHOTO OCcMoOca.

Onucanue mporeccoB obpaTHOro ocmoca (0/0). MeTonbl ucciaeAoBaHUS OOPATHOOCMOTHYECKUX
MeMOpaH. [lonxonsl k MozenMpoBaHUIO Ipolecca oOpaTHOro ocMoca. OCHOBHbBIE THUIIOTE3bl Pa3/ICiCHHUS.
Kanmmmnsapro-dunsrpanmonsas monens. OCHOBHBIE MeMOpaHHBIE AIIEMEHTHI JUIi OOpaTHOrO OCMOcCA.
OcHoBHbI€ 001aCTH TPUMEHEHHUSI.

3. Paznea 3. Auddy3unonno-MmeMOpaHHbIe MPOIECCHI.

3.1 Knaccuduxkanus nuddy3noHHO-MEMOpaHHBIX MPOIIECCOB.

Knaccudukanus muddy3nonHo-MeMOpaHHBIX MPOIECCOB (Ta3opasaeiieHne, epBanopanus, Tuains,
MIPOIIECCHI C UCTIONIb30BaHUEM KHUIKUX MeMOpaH). [IBrmKymas cuia.

3.2. IIpoteccbl MEMOPaHHOTO Ta30pa3aeieHuUs.

Omnucanne TpoIeccoB MeMOpaHHOTO TaszopaszieneHus (r/p). MexaHu3Mbl ra3opasieicHusl.
Koaddunuent nponnniaemoct u pactBopumoctu. Beibop marepuana memOpanbl. OCHOBHbIE MEMOpaHHbIE
AJIEMEHTHI JUIs MPOLIECCOB MeMOpaHHOTO razopaseneHusi. OCHOBHBIE 00JaCTH PUMEHEHUS

3.3. IIpouecc ucmapenus yepe3 MeMOpany (TiepBanoparmsi).

Onucanue mpouecca mneppanopanuu. CxemMbl OpraHu3aldd Ipolecca. BiMsHue pa3auyHbIX
(akTOpoB Ha Mpollecc MnepBanopanuy (THIPoJIMHAMUKA, TeMIepaTypa, JaBleHHUE, MPHUPOa Pa3AEIsIeMbIX
KOMIIOHEHTOB cMecH). BpiOop Marepuana wmemOpanpl. OmnucaHue MeXaHW3Ma MPOHUIIAHHS —TIPH
nepBanopaiui. OCHOBHbIE MeMOpaHHbIe A1eMeHThl OCHOBHBIE 00JIACTH TPUMEHEHHUS.

3.4. TIpouecchl nuanu3a v ¢ UCIOJIb30BaHUEM >KHJIKUX MEMOpaH.

Onucanue mpolecca auanu3a, OCOOCHHOCTH. MexaHu3M MpoHuUaHus npu auanuze. OCHOBHBIE
MeMOpaHHble 3yeMeHThl OCHOBHbIE o0OsiacTH mpuMeHeHus. ['emoauanu3. OmnucaHue NPOIECCOB C
UCIOJIb30BaHMEM KUAKMX MeMOpaH. OcoOeHHOCTH MeXxaHu3Ma (IpUcyTcTBHE mepeHocuuka. OCHOBHbBIE
o0nacTu MPUMEHEHHUSL.

4. Paznea 4. diiekTpoMeMOpaHHbIe H TEPMOMeMOpPaHHbIE MPOLECCHI.

4.1 DnexTpoMeMOpaHHBIE MPOLIECCHI.

DneKkTpoMeMOpaHHbIe MPOLECChl (ANMEKTPOauanu3, 3JeKTpoaeroHu3anus). OCHOBHBIE aCHEKTHI
aNeKTpoMeMOpaHHbIX  mpoueccoB. HMoHooOMeHHble MeMOpaHbl. KOHCTpYKIMHM — 3JIEKTPOAUATIH3HBIX
anmnapatoB. OCHOBHBIE MTapaMeTpPhI MIpoLiecca MEKTPOauanu3a, pacueT. OCOOEHHOCTH IEKTPOICHOHU3ALINH.
OcHoBHbIE 001aCTH TPUMEHEHHUSI.

4.2. TepmoMeMOpaHHBIE TIPOIIECCHI.

[Ipouiecc MeMOpaHHOW MUCTWUISIIMK. BiusHMe CBOWCTB MaTepuana MeMOpaHbl Ha MpoIlecc
paszeneHus (CMauuBaeMOCTh, IOBEPXHOCTHOE HATSKEHUE, MOBEPXHOCTHAsS Heprus noaumepa). [logxoasr k
MoienupoBaHuto. OCHOBHbIE 001aCTH PUMEHEHUS.

5. Paspen S. HHrerpupoBaHHble MeMOpaHHbIe npoueccbl. MemOpaHHbIE PpeakTOpbl H
OMOpeaKTophbI.

Knaccudukarus. IIpoueccel, mporekaronie B MeMOpaHHBIX OHOpeakTopax. THIbl MeMOpaHHBIX
ouopeaktopoB. KuHermueckue 3aBHCHUMOCTH poOcTa OMOMAacchl, MPOAYKTOB M pacxojaa cyOcrpara.
MaremaTnueckoe MoJienupoBaHue U pacyer. OCHOBHbIE 00JaCTH IPUMEHEHUSI.

6. Paszneu 6. IlpoekTnpoBanne MeMOpPaHHBIX CXeM pa3JeJIeHHus.

OcHOBHBIE peXHMbl pabOThl MeMOpaHHbIX Mojyned. OJIHONMpOXOAHas CXeMa U cXeMmMa ¢
peuupkyssiiuei. Kackanneie cxemsl. [Ipumepsr.
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3akmoyenue. O0oO0IIeHNEe MPOWJCHHOTO MaTepHaja; pacCMaTPUBAETCS KakK IOJIyYeHHbIE 3HAHHA
MOTYT OBITh TPUMEHEHBI TPH MPOBEACHUM HAyYHBIX WCCIEAOBAHUN I TIOCTAHOBKHM H 00paboTKH
AKCIIEPUMEHTOB, ONITUMHU3AINU XUMHKO-TEXHOJIOTHYECKUX MPOIIECCOB.

4 O0bemM yueOHOM TMCUMILINHBI.

O0beM TUCHMILINHBI
Bua yueOHo# paGoThl Axax, | Acip.
3E
q, 4.
OO0mas TPyI0eMKOCTh TUCIHIIJIHHbI 3 108 81
KonTakTHasi padoTa — ayiMTOPHbIE 3aHATHA: 1,35 48 36
Jleximn 0,45 16 12
[TpaxTnueckue 3anstus (113) 0,45 16 12
JlabopaTtopubie paboTs (JIP) 0,45 16 12
CamocrosiTejibHasi paboTa 1,65 60 45
KoHTakTHas camocTosiTenbHas padboTa 0,2 0,15
1,65
CaMOCTOSATeIbHOC U3YUCHUE PA3JICIIOB TUCITUTUINHEI 59,8 44 .85
Bujx uTOroBOoro KOHTpOJIs: 3auér

AHHOTaIUA padoyeil MPOrpaMMbl JUCHUINIMHBI
«MaremaTn4yeckoe MOJAeJTMPOBAHUE U METO/IbI CHHTE3a THOKUX XUMHYECKHUX MPOU3BOICTB)

1 eab aAWCHUIUIMHBI — HAYYUTh CTYJIEHTOB TEOPETUYECKHMM OCHOBAaM COCTaBJICHHS
MaTeMaTHYeCKUX MoOJeled TMOKMX XMMHYECKHX MPOU3BOJCTB KaK CIOXKHBIX HEPAPXUUYECKUX CHCTEM C
HCIOJIb30BAHUEM METOJIOB JIEKOMIO3UIIMN HA OTIENIbHBIE MOJCUCTEMBI, OJIOKH, MOIYIH U MPAKTHUYECKUM
HaBbIKaM HCIIOJIb30BAHMSI MAaTEeMAaTUYECKUX MOJIENed XUMHUKO-TEXHOJIOTHYECKUX MPOLIECCOB U CUCTEM JUIf
UCCIIEIOBAaHUS MOBEICHUSI OOBEKTa B PA3IMYHBIX YCIOBUAX BEIEHHUS MPOIECCOB U (PYHKUMOHUPOBAHUS
rMOKMX aBTOMAaTHU3WPOBAHHBIX IMPOU3BOJICTBEHHBIX CHUCTEM C HUCIOJIb30BAaHUEM CPEICTB KOMIIBIOTEPHOU
TEXHUKH.

2 B pe3yJbTaTe H3yYeHUs JUCHHUILUIMHBI 00y4YAI0IIUICS T0JIKEH:

Obaaoams cleqyOIUMUA KOMIIETCHIMSIMA U UHIAUKATOPAMH UX JTOCTHKEHUS:

IIK-1.1; ITIK-3.1; T1K-3.2; T1K-3.3; T1K-4.2; T1K-4.3.

3namo:

- OCHOBHBIE TMOHATHS M OIpeneieHuss B 00JacTH CO3AaHUS THUOKHUX aBTOMATH3MPOBAHHBIX
MIPOU3BOJICTBEHHBIX CHCTEM B XUMHUYECKOW TEXHOJIOTUU (MOHATHS TEXHOJOTMYECKOro M almapaTypHOTO
MOy, OJI0OKa, TEXHOJOTUYECKOW U OPraHu3allMOHHOW CTPYKTYpP THOKUX XHMHKO-TEXHOJIOTHYECKUX
CUCTEM);

- MOJIETTM OCHOBHBIX M BCIIOMOTAaTEIbHBIX ONEpaluil U CTaguil B amnmapaTypHBIX MOMIYISAX
MEPUOUIECKOTO JeHCTBHUS;

- cnocoObl OpraHM3alii BBIIYCKA MHOTOAaCCOPTHUMEHTHOM XMMHUYECKOW MPOAYKIMU Ha
obopynoBanuu copmenieHHoM U TuOkoit XTC (mocnenoBarensHO, HIUKINYECKH, TPYIIaMH);

- MOJENU WHIUBUIYAIbHBIX, COBMEIICHHBIX M THOKMX XHUMHUKO-TEXHOJOTHUYECKUX CHCTEM C
Pa3IMYHBIMU CTIOCOOAMU OpPraHU3AIMU BBITYCKa MHOTOACCOPTUMEHTHON MPOAYKIIUU M MOJIENIN Pa3MEIIeHUS
MPOJIYKTOB JOTIOJHUTEIHLHOTO aCCOPTUMEHTA Ha 00opynoBanuu neictryomen XTC;

- OCHOBHBIE METOJbl U AITOPUTMBI PEIICHUS 33a]ad CHUHTE3a WHIUBUYyAJbHBIX, COBMEIICHHBIX U
TUOKMX XUMHUKO-TEXHOJOTHUYECKUX CUCTEM B IETEPMUHUPOBAHHBIX YCIOBUSIX;

- OCHOBHBIE METO/IbI KJIACCU(UKAIIUN aCCOPTUMEHTA MPOIYKIIUHA Ha TPYIIBI COBMECTHOTO BBITYyCKa
Ha THOKOW XMMHUKO-TEXHOJIIOTHYECKOH crcTeMe.

Ymems:

- TPOBOJUTH pacyeThl MO MOJCIMPOBAHUIO THUIOBBIX MPOIECCOB B aNMapaTypHbIX MOJYISX
MEePUOANYECKOTO IEUCTBHUS;
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- CTPOWTH BpPEMEHHBIC JUarpaMmbl (DYHKIIMOHHPOBAHUS AaMMlapaTypHBIX MOJIYJICH, OJIOKOB,
WHIUBUAYAIBHBIX, COBMEIICHHBIX M THOKUX XUMHUKO-TEXHOJIOTUYECKHX CHUCTEM MPH Pa3IUYHBIX CITOCO0aX
HapabOTKH MPOAYKTOB aCCOPTHUMEHTA;

- pemaTh THIOBBIC 337a4d MOJCIHUPOBAHUS U CHUHTE3a WHJIWBHYaTbHBIX, COBMEIIEHHBIX U THOKUX
XUMHKO-TEXHOJIOTMYECKUX CUCTEM B JIETEPMUHUPOBAHHBIX YCIOBHUSX M Pa3MEUICHUS JOINOJHUTEIBHOTO
acCOpTUMEHTa Ha 000pYyI0BAaHUM CHHTE3MpOBaHHOM Wi AeicTByromieit XTC;

- TPOBOJHTH KIACCH(PHUKAIUIO MPOIYKTOB aCCOPTUMEHTA HA BO3MOXHBIC TPYIIBI COBMECTHOTO
BBIITYCKA C UCIIOJb30BAHUEM TEOPETUKO-MHOKECTBEHHBIX U MATPUYHBIX METOOB.

Bnaoemo:

- HaBBIKAMH WCIIOJB30BaHUSI OJOYHO-MOAYIBHOTO TOIX0Ja K (DOPMHPOBAHHUIO MPUHITUTTHAIBHBIX
CTPYKTYP UHAMBUYATbHBIX, COBMEIICHHBIX U THOKUX XUMHKO-TEXHOJOTHUYECKIX CUCTEM;

- HaBBIKAMHU HCIMOJB30BAHUS CIICIUATU3UPOBAHHOTO MPOTPAMMHOTO OOECTICUCHUS JUIsl PEIICHHS
3a/1a4 MOJCIIMPOBAHUSA W CHUHTE3a WHJIUBHAYAIbHBIX, COBMEIICHHBIX, THOKUX XUMHUKO-TEXHOJIOTHYECKUX
CUCTEM W  pa3MELICHHS MPOAYKTOB  JIOMOJHUTEIBHOIO  ACCOPTUMEHTA  JUIA  JCHCTBYIOIIMX,
PEKOHCTPYUPYEMBIX M MOACPHUZUPYEMBIX MPEANPHUATAA MAIOTOHHAKHOW XUMHUYECKOM W CMEXKHBIX
OTpacyiell TPOMBIILICHHOCTH.

3 KpaTkoe cojep:kaHue U CHUNIHHBI

BBenenmne. Kpatkuil ncropuyeckuii o4yepk pa3BUTHS OTEUECTBEHHBIX M 3apyOeXKHBIX THOKHX
aBTOMAaTU3UpPOBAaHHBIX Mpou3BoACTBeHHBIX cucteM (I'AIIC) B xumuueckol M CMEXKHOH oOTpacisix
MIPOMBIIIJIEHHOCTH: HUX OCOOEHHOCTH U obOnactu mnpuMeHeHus. CoBpeMEHHbIe TEHJCHIIMH pPa3BUTHUS
MaJIOTOHHO)KHOW xuMuu B Poccum um 3a pyOexom. llenm u 3amaum aucuuruinHbel. OCHOBHBIEC TIOHSTHS U
ONIpEIECTICHUS.

Pasznea 1. Iloaxoan! K CO31aHUI0 THOKUX XUMHYECKUX MPOU3BOICTB

1.1. Cpnocodbl opranumzanymm THOKHX XMMHUYECKHX NPOM3BOJACTB:  IEPUOJUYECKHUE,
nosyHenpepbiBHble. Kinaccuduxanus XuMuko-TexHonorudeckux cucreMm. Crnenuduka MNepruoaudecKux
MPOLIECCOB, MX OTJIWYMS OT HENpephIBHBbIX. [IOHATHE TEXHOJOTMYECKOH Olepanyu, TEeXHOJIOTHYeCKOn
craguu, Moxayis, Omoka, XTC. MHOTOacCOPTUMEHTHBIE XHUMHKO-TEXHOJIOTHYECKHE  CHCTEMBI:
WMHIUBUAYyaJIbHbIE, COBMEIICHHbIE, THOKHE.

1.2. TunoBas crpykrypa I'AIIC B xumnueckoii Texnosoruu. OcHoBHbie noacuctemer ['AIIC:
XMUMHKO-TEXHOJIOTHYECKasl, TPAHCIOPTHAsA, CKJIAJACKas, HMHPOPMAIMOHHO-YIpaBidomas. MoIyabHbIHi
MIPUHIIMII OpraHu3anuy annaparypaoro ogopmienus ["AIIC.

Pasnen 2. Teopermueckue OCHOBbI MOAEJIMPOBAHUS THOKMX XMMHUYECKHUX TMPOM3BOICTB
MOYJbHOI0 THIIA

2.1. Tuokags XTC kak 00beKT MoaeJupoBaHusi. Bujapl mMaTeMaTHYECKHX MOJIENECH, METOJbI
MOJENUPOBAHUS JUCKPETHO-HETPEPhIBHBIX cucTeM. Mepapxuueckas cTpykTypa moaeneit ruoxoit XTC.

2.2. MoaenupoBaHie THUIOBBIX ONepanuid W OJHOCTAAMWHBLIX NEPHOAUYECKHUX IPOIECCOB,
peajn3yeMbIX B €MKOCTHOM 000pyaoBaHuM. OCHOBHbIE U BCIIOMOTaTENbHbIE TEXHOJOTUYECKUE
omepanui. MoJenu BCIOMOTAaTENbHBIX OMepaluil B anmapaTypHbIX MOAYISX MEPUOJUYECKOTro JEHCTBUS:
3arpy3kd M BBITPY3KHM pPEareéHTOB U MEpeMEIeHHs PEeakIMOHHOM Macchl. MojenupoBaHue oOmnepanui
HarpeBaHus (OXJaKIEHUS) MPU MOCTOSHHOM U IEPEMEHHOM TeMrepaType TeIoHocuTes. MoaenupoBaHue
MPOLIECCOB TMEPEMEIIMBAHNUSI B TOMOTEHHBIX cpenax. Mojaenu XMMHYECKHX PeakUuid € UCHOJIb30BaHUEM
ypaBHEHU# (HOpMaTbHOM KUHETUKH U TETUIOBBIX MPOIIECCOB B MEPUOAUUECKUX PEAKTOPAX.

2.3. MoaenupoBaHue OJHOCTAAMHHBIX XUMHKO-TEXHOJIOTMYECKUX MPOLECCOB B ANMapaTyPHBbIX
MOAYJISIX MEPHOAUYECKOr0 1eiicTBUSI B MHAUBHAYAJIbHBIX, cOBMemeHHbIX 1 ruOkux XTC. 3anaua o
HA3HAYEHUH TEXHOJOTUYECKUX CTaJUN U UX ammapaTypHOro o(opMIIEHHs C Y4eTOM CHEeIH(PHKU CO3JaHus
COBMEIIIEHHBIX M THOKMX XUMHUYECKHX IPOHU3BOJACTB. MeTOAbl COBMEIICHHS] XMUMHKO-TEXHOJIOTHUIECKIX
nporeccoB. dopmMupoBaHHE COCTABOB THUIOBBIX TEXHOJOTMUECKMX W alMapaTypHbIX MOAylIed  amis
peanu3alnuu BbIyCKa MHOTOACCOPTUMEHTHOM npoaykuuu. OnpeaeneHue AIuTeNbHOCTEH TEXHOIOTHYECKUX
LMKJIOB M TOCTPOCHHE BPEMEHHBIX AuarpaMM. PacueTbl pa3MepoB OCHOBHOTO U BCHOMOTAaTEIbHOIO
o0opynoBaHUs B ammapaTypHbIX MOJIYASX © BBIOOp o0OmEero oO0oOpymoBaHUs [UIS —peanu3aluu
TEXHOJIOTHYECKNX cTanuii. MccnemoBaHne HW3MEHEHHMS JIMTENBLHOCTEM TEXHOIOTHYECKMX IIMKIOB OT
pa3MepoB mapTHii (MOPIKIT) MPOIYKTOB, MepepadaThIBAEMbIX B MOIYJISX MEPHOIUIECKOTO IEHCTBUS.
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2.4. Iloaxoabl, MeTOABI U MOJeJH (pOPMUPOBAHUS 0JIOYHO-MOAYJIBHBIX CTPYKTYp ru0kux XTC.
Metoapl (OpMHUpPOBaHUS aNNapaTypHO-TEXHOJIOTMYECKHX OJOKOB, (HOpMUpPOBaHMS NPUHIUIHATBHBIX
ctpykTyp XTC. OcoOeHHOCTH OpraHU3aliy B3aUMOICHCTBHS OJIOKOB.

Pazgen 3. MaremaTnuyeckoe MOJAeJIMPOBAHHE WHIMBHAYAJIbHBIX, COBMEIICHHBIX M TMOKHX
XMMHMYeCKHX MPOU3BO/ICTB.

3.1. MaremaTnyeckue IOCTAHOBKH 3a/Ja4y pacyera HHAMBHAYAJIbHBIX, COBMEIICHHBIX H
rudKux cxem: onpegencHue pasmepoB  oOopynoBanuss XTC 3amaHHON CTPYKTYpbI, HCCIEIOBaHHE
TexHojoruyeckux cTpyktyp XTC, cooTHomieHus i pacuera cornacyromux emkocteil B XTC 6mouHO-
MOJYJIBbHOTO THIIA.

3.2. OnpenesleHue BpeMeHHM BbINYCKAa MHOI0AaCCOPTHMMETHON NPOAYKUMH NPH Pa3JIMYHBIX
cnocofax HapaOdOTKM aCCOPTHMEHTA: JJIs CXEM, COCTOSIIUX U3 allapaToB MEPHOAUYECKOrO AECHCTBHS C
HEIMMOCPEACTBCHHBIM BSaI/IMOI[GfICTBI/IeM CTaI[I/II\/'I; AJI1 CTPYKTYpPp C MapalyICJIbHBIMU allliapataMi Ha CTaAuAX;
I CXEM C IMTPOMEKYTOYHBIMHU COTTIACYIOIMUMHU €EMKOCTAMU, HUKIMYCCKOI'O BEIITYCKAa aCCOPTUMCHTA.

Pa3nen 4. CuHTe3 HHAMBUAYAJIbHBIX U THOKMX XHMHKO-TEXHOJIOTMYECKHX CHCTEM B YCJIOBHUSAX
MOJIHOM OMpee/IeHHOCTH HH(pOpMaIUK

4.1. CTpyKTYpHBIii M CTPYKTYPHO-IapaMeTpu4ecKuii cnHTe3. Q000 EeHHBIH MOAX0] K CHHTE3Y
MHOroaccoptumeHTHbIX XTC: 0CHOBHBIE 3Tallbl, 337a41, PE3YJIBTATHI.

4.2. IlocTaHOBKH 3224 CHMHTEe3a MHAUBHAYAJbHONH XHUMMKO-TEXHOJOIHYECKON CHCTEMBbI KaK
3aJa4 ONTHUMU3AlMHU, BKIIOYAIOUICH ammaparbl MEepUOJWYECKOr0 W TOJYHENpPEephIBHOTO  JEUCTBUS U
COTJIacyIOIIMe €MKOCTH, IPU OFPAHUYEHUH Ha CPOK BBIMTYCKA.

4.3. IlocTaHOBKH 32124 CHHTEe3a KBa3HONTHMAJIbHBIX CTPYKTYP COBMEIIEHHBIX M THOKHX
XHMHUKO-TEXHOJIOTHYECKUX CHCTEM: KPUTEPUU ONTUMHU3ALMHI, OTPAHUYECHHS. AJNTOPUTMBI pELICHUS 3a1a4
ctpykTypHoro cuHTe3a XTC ¢ cornacyronuMu EMKOCTSIMH U MMapajieIbHBIMU allliapaTaMu.

4.4. Cunre3 ruHOkux XTC npm BbImycke accopruMeHnTa rpynmamu. [loctaHoBku 3amau
KJIacCU(UKAIIUU aCCOPTUMEHTA Ha TPYIIIbI BHITYCKAa U METOJIbl UX PEHICHHS: TEOPETUKO-MHOKECTBEHHBIH,
MaTpuuHblil. CeTeBble MOJIENN BBITYCKa aCCOPTUMEHTA IpynmnaMu U GOPMHPOBAHNUE OTPAaHUYCHUIH Ha CPOK
BBIITyCKa TPOayKTOB rpymnmamu. [loctanoBku 3amad cuHTe3a ruOkux XTC mpu BBITyCKE acCOPTUMEHTA
rpynnaMu MOCTOSTHHOTO COCTaBa KaK 3a7a4 ONTUMU3AL1H.

4.5. IlocraHoBka 3aaauyM pa3MelleHHsl BBINMYCKA JIONOJHHUTEJIBLHOI0 ACCOPTHMEHTa Ha
o0opynoBanum aeiicTeyromeid XTC u aJropurmsl ee pelieHus.

Pa3znen 5. MeToabl U aJITOPUTMBI pellieHus] 321249 MOJAEJUPOBAHUS M CHHTE3a TMOKNX XUMMKO-
TEXHOJOTMYEeCKHX CHCTEM

5.1. MeToapl CHHTE3a CIOXKHBIX XHMMHKO-TEXHOJIOTHYECKMX CHCTEM: JEKOMIIO3HIIMOHHBIMH,
IBPUCTUYCCKUM, SBOTIOIIUOHHBIH.

5.2. ANropuTMBl pEeIICHHS JTUCKPETHO-HENIPEPHIBHBIX HEIMHEHHBIX 3amau cuHTe3a TMOkuXx XTC u
OpraHM3allMi BBIIYCKAa ACCOPTUMEHTAa: METOJl TMOJIHOTO Tepedopa, METOIbl JIOKAJIBHOTO IOUCKA,
ABPUCTUYECKUE METO/IBI.

4 O0bemM yueOHOM TMCUMIIINHBI

O0beM TUCHHUILIHHDBI
Bua yuyeOHo# padoThl Axan | Actp,
3E
q. q.
OO0masi Tpy10eMKOCTh IV CHUILIHHbI 3 108 81
KonTakTHas paboTa — ayANTOPHBIE 3aHATHS: 1,339 48 36
Jlexun 0,445 16 12
[Ipaktuueckue 3ansarus (113) 0,445 16 12
JlaGopatopusie padotsl (JIP) 0,445 16 12
CamocrosiTesibHas padoTa 1,661 60 45
KoHrakTHas camocrosiTenbHas paboTa 0,2 0,15
1,661
CaMOoCTOSATENTbHOE U3YUYEHUE PA3JIETI0B AUCITUTUIMHbI 59,8 44,85
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Buja konTpoJs: 3auer

AHHOTAI U padoyeil MPOrpaMMbl AU CHHUIIHHBI
«I'eTeporeHHbIH KATAJIN3 H KATAJIUTHYECKHE MPOIECChI»

1. Heap IUCHOMIVIMHBI — HAy4YUTh CTYIEHTOB TIOHMUMATh (H3UKO-XMMUYECKYIO0 CYIIHOCTh
(GyHIaMEHTAJILHBIX OCHOB pAa3WYHBIX TEOPUH KaTaln3a, METOJOJIOTUH  HAaIpaBJICHHOTo mojdopa
MPUTOTOBIICHHSI  KaTaJM3aTOPOB, METOJAM ONpEACTCHHUS KATAIUTHYECKOH AaKTHBHOCTH, METOJaM
MCCIIEIOBAaHUS KAaTATUTUIECKUX MTPOLIECCOB U TIOCTPOCHUS X MOJETICH.

2. B pe3yabTate H3y4yeHus JHCHHMIIHHBI 00y4AIOIMIACS T0JI2KeH::

Obaaoams ClenyOIUMUA KOMIIETEHIMSIMA U HHAUKATOPaMH UX JTOCTHKEHUS:

— VK-2.3; TIK-1.5; T1K-1.6; T1K-4.1;

3name:

— OCHOBHBIE TIOJIOKEHHUS TEOPHUI TETEPOTEHHOTO KaTajn3a,

— 3aKOHOMEPHOCTH MPOTEKAHUs KAaTAIUTUYECKUX U aJCOPOIMOHHBIX MPOIECCOB B CHCTEMax ras-
TBEPJIOE, KHUJIKOCTh-TBEPIOE,

— METOJbI TOCTPOCHUSI KUHETUYECKUX MOJETeH XMMHUYECKUX pPEeaKIfii, MoJenel aacopOIMOHHBIX
MIPOIIECCOB HA TETEPOTEHHBIX KaTAIM3aTOPax,

— METOJIBl PElICHUs] YPAaBHEHUH KMHETUKHA XUMHUYECKHX PEaKIMid W MOJeNeH TUHAMUKA aacopOIum
Ha SHEPTeTHYECKH OJHOPOJIHBIX U HEOJHOPOIHBIX TIOBEPXHOCTSIX T€TEPOTEHHBIX KaTAIN3aTOPOB, YPaBHEHHMA
KWHETHKH JIe3aKTUBAIIH I'e€TePOTEHHBIX KaTaIn3aTopoB,

— METOJIbI TIOCTPOSHHSI U pEIICHHUs] YpaBHEHHA MOJENM 3€pHa KaTaju3aTopa M pacueTa (hakTopoB
3¢ (HEeKTUBHOCTH €ro paboTHI,

— Hay4HbI€ OCHOBBI II0JI00pa M MPUTOTOBIICHUS KaTaJIN3aTOPOB,

— METOJbl U3MEPEHHSI KaTATMTUYECKON aKTUBHOCTH,

— (U3UKO-XMMHUYECKHE CBOMCTBA KaTaJIM3aTOPOB-METAJIOB, MOJYIPOBOJAHUKOB U JUAJIEKTPUKOB U
MPUPOAY UX KaTAIUTUYECKON aKTUBHOCTH,

— OCHOBHBIE KPYMHOTOHHQ)XHBIE IMPOU3BOJCTBA M IPOMBIIIJICHHbIE KaTaJIU3aTOPhl MEepepadOTKU
HedTH M raza.

Ymems:

— ompeneniaTh (U3UKO-XMMHUYECKHE CBOMCTBA TE€TEPOreHHBIX KaTaJu3aTOpOB U OCHOBHbBIE
XapaKTePUCTUKHU X aKTUBHOI MOBEPXHOCTH,

— OIpeAETATh KaTAIUTUYECKYI0 aKTUBHOCTb ME€TEPOTEHHBIX KaTaIU3aTOPOB,

— OCYIIECTBJIATh HaMpaBJIECHHBINA MOAOOP KAaTAIM3aTOPOB JJISl MPOBEICHUSI KOHKPETHBIX XUMHUYECKUX
peaxkiuu,

— OIpeaeisTh THUI MaTeMaTUYeCKOM MOJENu IMOPOBOM CTPYKTYphl 3€pHA KaTalu3aropa, THII
JTMHAMHYECKUX MOJIeNIel afcopOLnuy U H30TEpM aJICOPOIUH,

— peuiatb ypaBHEHUS KWHETHKM XUMUYECKUX PEAKIHH W MOJeNu AMHAMUKH aAcopOuuu Ha
SHEPreTHYeCKd  OAHOPOJHBIX U  HEOJHOPOJHBIX MOBEPXHOCTAX  TMOBEPXHOCTSX  T'ETEPOTEeHHBIX
KaTajan3aTopos,

— YHUCIIEHHO pelIaTh YpaBHEHHs MOJEH 3epHa KaTaln3aropa,

— OIIEHUBaThb KOHCTAHTBI CKOPOCTEH aJcopOLUM, KOHCTaHThI aJICOPOLMOHHO-1ECOPOIIMOHHOTO
paBHOBecus, KodhduurenTs Auddy3un, kodpPUIHEeHTH MacCOOTAAUU I PEareHTOB,

— OOBACHATH (U3UKO-XMMUYECKYIO CYIIHOCTh KAaTaJIUTHYECKOTo JEHCTBHUS KaTalu3aTopoB -
METAaJUIOB, MOJIYIIPOBOAHUKOB, TUAIEKTPUKOB.

Braoemy:

— METOJIaMH ONpeeIeHNs KaTaINTHYEeCKO aKTUBHOCTH,

— METOJIaMH HaIlpaBJIECHHOTO 1MOA0Opa U MPUTOTOBJICHUS KaTaJln3aTOPOB,

— OCHOBaMM TEOPUHU KaTAJIUTHUYECKOTO JEHCTBHS KaTalIM3aTOPOB - METAJUIOB, MOJYHPOBOJIHUKOB,
JIMAJIEKTPHUKOB,

— METOJaMM TIOCTPOEHHUs] KMHETHYECKUX MOJeNed, MoJeNiell 3epHa Karajau3aropa W Mojenei
aicopOLIMK Ha SHEPTeTUYECKU OJTHOPOIHBIX U HEOJHOPOIHBIX MOBEPXHOCTSX IeTePOreHHbIX KaTalIu3aTOPOB,
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— METOJAMM pEUICHUs] YPAaBHEHUM KMHETUYECKUX MOJEIEH, MOJENIEH 3epHa KaTaJIu3aTopa, MoAeIen
MPOIIECCOB aJICOPOLIMU HA TETEPOTEHHBIX KaTAIM3aTOPAX U ONPENICICHUS UX IMapaMeTpPOB,

— OCHOBAMHM CTpATETMU aHalIM3a, UCCIEAOBAHUSA U MOJEIMPOBAHUS OCHOBHBIX KPYITHOTOHHAXHBIX
MPOLIECCOB B 00yacTu nepepaboTku HEPTH U ra3a.

3. KpaTkoe cofep:kaHue JMCHUTLIHHBI:

Beeoenue.

OO0uue cBefieHUs O KaTauu3e W Katanuzaropax. Mcropus pazButus karanusza. OU3NKO-XUMHUYECKas
CYIIHOCTh KaTaju3a. AKTHBHOCTh, CEJIEKTUBHOCTh W CTaOWJIIBHOCTH OKCIUTyaTallidl KaTaU3aTOPOB.
Komnencanuonnsiii a¢¢exr B karanuze. HecraunoHapHbI KaTaaus3 UM €ro pojib B IPOMBILIIEHHOCTH.
[IpombliiuieHHbIe c1IOCOOBI TPOU3BOACTBA KaTanu3aTropoB. CTaHOBIEHUE KaTaIUTUYECKON MHAYyCcTpuu. Poib
KaTajan3a ¥ KaTaJlu3aTopoB MPU OpraHU3allui HOBBIX IPOU3BOJCTB U MHTEHCU(UKALIUU AEHCTBYIOMIMX.

Pazoen 1. Quzuueckas u xumuueckas adcopoyus. Aocopoyus Ha sHepeemuiecku 0OHOPOOHBIX U
HEOOHOPOOHBIX NOGEPXHOCMAX KAMAIU3AMOopa.

1.1. ®usnyeckas ©u XUMHUECKass aAcopOIus. AncopOuusi Ha HSHEPreTUYECKd OJHOPOIHOU
MTOBEPXHOCTH.

1.2. AncopOumsi Ha DSHEPreTHYeCKH HEOJHOPOTHOW TIMOBEPXHOCTH. AncopOmuss ¢ yd4eTom
OTTAJIKUBAHUS YACTHUIl B aJICOPOUPOBAHHOM CJIOE.

1.3. Teopuss TpanmuyHoro ciuos. OOpa3oBaHHE 3apsHKEHHOTO  aJCOPOIMOHHOTO  CIIOSI  Ha
MOJIYPOBOAHUKAX PA3JIMYHOTO TUTIA.

Pa3zoen 2. Teopuu kamanuza, Kunemuxa MHO20CMAOULHBIX KAMAIUMUYECKUX PeaKyull.

2.1. Teopun Karammsa - MPOMEXKYTOUHBIX COCIWHEHUM, MEpPechIeHns POruHCKOTO, a0COMIOTHBIX
CKOpOCTEW peakuuid DUpuHra, MYJIbTUILUIETHAs Teopus KaTanu3a banaHauHa, KaTaIUTUYECKH AKTUBHBIX
ancam6Oneit KoOozeBa, ¢GopMupoBaHHs KaTaIUTHYECKH aAKTHUBHOM TOBEPXHOCTH TOJ BO3ACHCTBUEM
peakurMoHHOM cpenbl bopeckona.

2.2. KuHeTHka CIOKHBIX KaTAIUTUYECKUX peakiuil. [[poMexxyrouHble COeTUHEHHS B T€TEPOT€HHOM
KaTajau3e. JKCIepUMEHTAIbHBIE METO/Ibl M3YUEHHSI XeMOCOPOILIMOHHOTO CIIOSI.

2.3. UnucneHHble pelIeHUs YpaBHEHUW KHUHETHUKHA KATAIUTUUYECKHX PEAKIMH W MOJeNied JTUHAMUKH
ascopOLMK HA PHEPTeTUYECKH OJHOPOIHBIX U HEOJAHOPOIHBIX MMOBEPXHOCTSIX T'€TEPOr €HHBIX KaTalIu3aToOpOB,
YpaBHEHU KMHETHKH J€3aKTUBALMU KaTAJIN3aTOPOB.

Pazoen 3. Ilpomviuinennvlie kamanuzamopwsi, Ux mun, CHOCOObL NPULOMOGIeHUs, obaacmu
NpUMeHeHUsl, MeMOoObL MOOEIUPOBAHUSL.

3.1. MeTroapl MPUTrOTOBIICHUS KAaTaIM3aTOPOB. AKTUBALIMS U JI€3aKTUBAIMS KaTaau3aTopoB. MeTo bl
M3MEpEeHUsl KaTaIUTUYECKOW aKTHMBHOCTU. MeTOAbl BBISBICHHUS NOMHHUPYIOUUX 3((EKTOB (PakTopoB,
ONPENENAOIINX aKTUBHOCTh KaTalnu3aTtopa. PaHxupoBaHre KaTain3aTOPOB MO KATATUTUYECKON aKTUBHOCTH
¢ McnoJb30BanueM cratuctuku T2 XortemnuHra.

3.2. OCHOBHBIE THIIBI KaTaJM3aTOPOB: KaTalM3aTOPbI-METAJUIbl, KaTalu3aTOPbI-TMIOIYIPOBOIHUKH,
KaTaJIn3aTOPbI-IU3JICKTPUKH.

3.3. 'eTeporeHHble MPOMBIILIICHHBIE KaTaTH3aTOPbl: TEOPUS U METObI MOJICTUPOBaHUS. YHCICHHBIE
METO/IbI pelIeHHs YpaBHEHUH MOJIeNeil 3epHa KaTalin3aropa (KOHEYHO-Pa3HOCTHBIE U KOJUIOKAI[HOHHBIE).

Pa3zoen 4. I'emepocenno-kamanumuueckue npoyeccyi.

4.1. Karanu3 B nepepaboTke MPUPOJHOTO raza.

4.2. Katanu3s B nepepaboTke He(pTH U Ta30KOHeHCaTA.

3axnrouenue.

OO030pHas JeKnHsk MO0 OCHOBaM MPOMBIIIIEHHOTO KaTaiu3a W €ro MPUMEHEHHI0O B XUMHUU U
XUMUYECKON TEXHOJIOTHH.

4 O0beM yueOHOM TMCUMILINHBI

O0beM IMCHHUIIIMHBI
Bua yuyeoHo# padoTnl Axan, | Actp.
3E
4. 4.
O01mas TpyA0eMKOCTh JMCIHIIJIMHBI 4 144 108
KonTakTHas paboTa — ayANTOPHBIE 3aHATHS: 1,7 64 48
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Jlexun 0,4 16 12

[Ipaktuueckue 3ausarus (113) 0,9 32 24

Jlaboparopusie pabots (JIP) 0,4 16 12

CamocrosiTejibHasi padoTa 2,3 80 60

KoHrakTHas camocrositenbHas paboTa 23 79,6 59,7
CaMOCTOSATENbHOE U3YUYEHUE Pa3/IeOB IUCHUIUINHEI ’ 0,4 0,3

Bu1 HTOrOBOr0 KOHTPOJIsI: 3auer ¢ OleHKO¥i

AHHOTaN U padoyeil MPOrpaMMbl JUCHUNIMHBI
«MeToabl CHHTE€32a MHOT'0aCCOPTUMEHTHBIX IKOJI0THYeCKH YUCTHIX XUMHYECKHX POU3BOICTB)»

1 Ileabp AUCHMIUIMHBI — HAY4YUTh CTY/AEHTOB TEOPETUYECKHMM 3HAHUSAM  CO3JaHUS
MHOTOaCCOPTUMEHTHBIX PeCypcocOeperarumx K0JI0rMUEeCKd YUCThIX XUMUYECKUX MPOU3BOJCTB, THOKHX
CXEM OYHUCTKM CTOKOB M BBIOPOCOB XMMMUYECKUX MPEINPUITHH, MeToJaM aHajdu3a U OLEHKHU
9KOJIOTHYECKOIO0 PHUCKAa W HETaTUBHBIX BO3JIEHCTBUM NPEANPUATHN XMMHYECKOM M CMEXHBIX OTpacien
MIPOMBIIIJIEHHOCTH.

2 B pe3yabraTe H3y4YeHUs AMCHMIINHBI 00yYar0IUiiCsl JOJIKEH:

Obaaoams cleayOIUMU KOMIETCHIUSIMUA U UHIUKATOPaMU UX JIOCTHKEHUS:

VYK-1.1; YK-1.4; [1K-3.1; [1K-3.2; TTIK-3.3; TIK-4.1; T1K-4.2; T1K-4.3; T1K-6.1; [T1K-6.2; TTK-6.3.

3namo:

- HOPMAaTHMBHO-METOJMYECKHE OCHOBBI OOECIEUEHHUS! SKOJOTMYecKOoi Oe30MacHOCTH XHMHUYECKUX
MIPOU3BO/JICTB;

- TEOPETUYECKUE OCHOBBI TEXHOJOTHYECKOTO MPOEKTUPOBAHMS SKOJOTHUYECKH YUCTBIX MPOU3BOJICTB
B XUMHYECKOW H© CMEXKHBIX OTpacisiX MPOMBIIUIEHHOCTH: METOJbl COBMEUICHUS  BBIITyCKa
MHOTOACCOPTUMEHTHON TMPOAYKIIUH TI0 THOKOW TEXHOJOTHH C Yy4eTOM TpeOOBaHMI HSKOJIOTHIECKOM
0e30macHOCTH, HH(POPMAITMOHHO-TIPU3HAKOBBIE W MH(POPMAIIMOHHO-JIOTHIECKHUE MOJICIN BBIOOpA METOJIOB U
000pyI0BaHUS 711 OYMCTKH CTOKOB M BBIOPOCOB;

- CYUIECTBYIOIIME IMOJIXOAbI, METOJbl U aJrOPUTMbl CHUHTE3a THOKHX OJIOYHO-MOIYJIBHBIX CXEM
OUYHCTKHA CTOKOB, PEreHepaldy pPAacTBOpUTENECH M THOKMX CHCTEM OYUCTKU BBHIOPOCOB B aTMOcC(epHbII
BO3/IyX MHOTOACCOPTUMEHTHBIX MPOU3BOICTB XUMUUECKON M CMEKHBIX OTpacieil MPOMBIIUIEHHOCTH;

- METOJbl U MOJIENM MPOTHO3HPOBAHMS 3arps3HEHUS aTMOC(HEPHOTO BO3AyXa HCTOYHHUKAMU
BBIOPOCOB MTPOMBIIIJICHHBIX MPEANPUSATHI;

- TOJXOJbI, METOAbl U MOJENIM aHaIM3a M OIEHKH JKOJIOTMYECKOTO pPHCKA Pa3IMYHBIX KJIACCOB
XMUMHYECKU OTIACHBIX 0OBEKTOB.

Ymems:

- MPOBOJUTH aHAJIN3 XUMHUYECKOTO ITPOM3BOJICTBA KAK HCTOYHHKA KOJIOTUYECKON OMMACHOCTH;

- CTPOUTH JIOTHMKO-TpauuecKkue MOJENM aHalu3a PUCKA PA3IUYHBIX KJIACCOB XMMHYECKH OIMACHBIX
0OBEKTOB;

- perarth 3a/1a4M OIEHKU PHUCKa B pe3yabTaTe aBapuil Ha XUMUYECKH OMACHBIX 00BEKTaX;

- pemiath 3aJaud MMPOTHO3UPOBAHMS 3arpsi3HEHHsI aTMOC(EPHOTro BO3yXa HUCTOUYHUKAMH BBIOPOCOB
MIPOMBIIIICHHBIX TPEANPUATHNA U OLICHKH YILEepOOB OKpYXarolleH cpene;

- HCHOJb30BaTh HMH(POPMALMOHHO-IPU3HAKOBBIE U HMH()OPMAIIMOHHO-IOTUYECKHE MOJENU Ul
BbIOOpPA METO/I0B U 000PYJOBAHUS /ISl CO3JAHUS THOKMX CXEM OYMCTKU CTOKOB M BEIOPOCOB.

Bnaoempw:

- HaBBIKAMU HCTOJb30BaHUS OJOYHO-MOAYIBHOTO TOAX0Aa K (DOPMHPOBAHUIO MPUHIIUMTHAIBHBIX
CTPYKTYp T'MOKHX CXeM OYMCTKU CTOKOB, pereHepaliii pacTBOPUTEICH U THOKMX CHCTEM OYHCTKU BHIOPOCOB
B aTMOC(epHBIH BO3AyX MHOTOACCOPTUMEHTHBIX IPOM3BOJCTB XHMHUYECKOH M CMEXKHBIX OTpacien
IIPOMBIIIJIEHHOCTH;
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- HaBbIKaMMU HCIOJIb30BaHUA CICHUAIM3UPOBAHHOTO ITPOTPAMMHOIO O6CCHC‘ICHI/I$I AJI1 pCHICHUS
3a/1ay aHaJIu3a U OIL[EHKU SKOJOTMYECKOrOo pUCKa B Pe3yJbTaTe aBapuu C BHIOPOCOM OIMACHBIX XUMHUUYECKHX
BEIIECTB; MPOTHO3UPOBAHUS  3arps3HEHUs  aTMOC(HEpHOro  BO3AyXa  HWCTOYHMKAMH  BBIOPOCOB
IIPOMBIIIJIEHHBIX MPEANPUATUN XMMUYECKOM M CMEXHBIX OTpacieil MPOMBIIIEHHOCTH MU OLIEHKE yIlepOoB
OKpYKarollen cpee.

3 Kpartkoe coaep:kanue JHCHUIIITHHBI

Beenenue. Llenp u 3agaun qucuuiuHel. KpaTkuii HICTOPUYECKUI OYEPK CO3LAHUS IKOJIOIMYECKH
YUCTBIX IPOM3BOJACTB B XUMHUYECKOM U CMEXKHBIX OTpacisiX MPOMBIIUIEHHOCTH. OCHOBHBIE IOHSTHS,
OIIpEEICHUs, TEPMUHOJIOTHSL.

Paznen 1. Teoperumyeckue OCHOBBI CO3JaHUSI IKOJOTMYECKHM 4YMCTBIX MPOM3BOJACTB B
XHMHUYECKOH M CMEXKHBIX 0TPAC/ISIX NPOMbIIIEHHOCTH

1.1. Xumuyeckoe NMpPoM3BOJACTBO KAK HCTOYHUK IKOJOTHYECKOI ONMACHOCTH. AHAIN3 TUHAMUKU
3arpsi3HEHUST OKPYXKAIOIIEH Cpelbl UCTOYHUKAMU BBIOPOCOB, COPOCOB M 0Opa30BaHUsI OTXOJA0B XUMHUUYECKUX
npeanpustaii. CoBpeMeHHbIE TEHJEHIIMK B 00JaCTH OTHECEHUS MPEANPHUATHN K MCTOUYHHKAM HETaTHMBHBIX
BO3/ICVCTBUHM M BHEAPEHHUIO HAWIYYIINX JOCTYIHBIX TEXHOJIOTUH.

1.2. HopmaTMBHO-METOAHMYECKHE OCHOBBI OO0ecredYeHHMsl JKOJOIMYeCKOil 0e30ImacHoCTH
XMMHYECKUX MPou3BoACTB. OCHOBHbIE HOPMATHBHBIE JTOKYMEHTBHI, PETIaMEHTHPYIOIIHNE AESITeIbHOCTh
XUMUYecKuX Tpom3BoACTB: D3 «OO6 »skomormueckor skcmeptuzen, D3 «OO oxpane aTrMocdepHOro
Bo3ayxa», @3 «O0 oxpaHe OKpYXKaloleh Cpebl» U APyTHE.

1.3. Kuaaccupukauuss HMCTOYHMKOB BbIOPOCOB, COpPOCOB, OTX0JA0B MPOMBINLJIEHHBIX
NpeanpusTHi, XUHMUYeCKOil MpoayKuuu. BriOop kinaccuuKalMOHHBIX MPU3HAKOB JJs KiacCU(pUKaluu
CTAallMOHAPHBIX U MOTEHUHUAJIBHBIX aBAPUIHBIX HCTOYHUKOB MPOMBIIIIEHHBIX Npeanpusatui. [Ipuopurerneie
3arpsi3HUTENN, CPAaBHUTEIBHBIM aHadM3 OTEUECTBEHHBIX U 3apyOEKHBIX IMEpeuHed MNPUOPUTETHBIX
3arpsi3HUTENe M peKOMEHJAalMid 1o BbIOOpPY KiacCU(UKAMOHHBIX MpHU3HakoB. HopmupoBanue
MoKasaresiel KadecTBa OKpyxkatomied cpeabl. Knaccudukamuss OTXOAOB U XUMHYECKOH MPOAYKIIHU.
MeToiuKH OIIEHKH YIIepOOB OKpYXAIOIIeH cpesie MpU aBapusiX Ha TEXHOJIOTHYECKOM 000 pyI0BaHUU.

1.4. OcHoBbI o0OecnedyeHHs] IKOJOTHYECKON 0€30MACHOCTH XHMHMYECKMX MPOU3BOJACTB C
HCIO0JIb30BAHNEM METO/10B AaHAJIM3Aa PUCKA.

Puck: repmuHoniorus, kinaccudukanusi, moaxosl K HOPMHUPOBAHHUIO.

OcHOBHBIE 3Tanbl aHAIM3a U OLEHKH SKOJOTMYECKOI'O0 PUCKAa HA TEPPUTOPUSIX, MPUJIETAOIIMNX K
XUMUYECKUM MPEAIPUITHIM.

MeTonpl ¥ MOJENM aHanM3a M OLEHKH SKOJOTMYECKOro pHCKa: KiacCU(pHUKAIMU, OCHOBHBIC
pacyeTHbIe COOTHOLLICHHUSL.

Jloruko-rpaduueckue, JOTHYECKHME M BEPOSTHOCTHBIE MOJEIM aHadu3a W OIEHKH pHCKa
MEePUOTUIECKUX XUMUYECKUX MPOU3BOJICTB, TEXHOJIOTHUECKOTO 000pYIOBaHUS C OMACHBIMUA XUMHUYECKUMU
BEILIECTBAMH, PACHOJIO)KEHHOTO Ha TEPPUTOPUHM NPEANPUATHN, MHOTOACCOPTUMEHTHBIX XUMUYECKUX
MIPOU3BO/ICTB.

1.5. Moaean 1 MeTOABI MPOrHO3MPOBAHMSA 3arPsA3HEHUs] aTMOCGEPHOro BO3AyXa HCTOYHHKAMHU
BbIOPOCOB NPOMBINLICHHBIX NpeanpusaTuii. OCHOBHbIE HANpaBJICHUS B MOJEIMPOBAHUU 3arpsA3HEHUS
BO3IYIITHOTO OacceifHa: 0COOEHHOCTH BBIOOpa MapaMeTpOB MUCTOYHWKA, TPAHUYHBIX YCIOBHHA U MapaMeTpoB
cpenbl pacnpoctpaHeHus npuMeceid. [Ioaxoapl K paccessHUIO MpUMECEH JIEeTKUX, HEUTPATbHBIX U TAKEIbIX
razoB. Mojen TmepeHoca 3arps3HAIONMX BelmeCTB B aTrMochepHOM Bozayxe: auddy3noHHBIE,
TMCTIEPCUOHHBIE, KOMOMHUPOBaHHbBIE: OCHOBHBIE JOMYIEHUS M pacueTHbIe COOTHOIICHHs. PexomMeHnanuu
10 BBIOOPY METOJIOB MPOTHO3UPOBAHUS B 3aBUCUMOCTHU OT ONEPATHUBHOCTH MpoTHO3a. OCHOBHBIE PACUETHBIS
COOTHOIIIEHUSI METOJIMKHM pacdera KOHIIEHTpalHuid B aTMOc(EepHOM BO3AyXe, COJAEp)KaIlUXcs B BhIOpocax
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MPEANPHUATHI ¥ METOJIOB PACUETOB pPACCEMBAHUS BBHIOPOCOB BPEIHBIX (3arps3HSIONINX) BEIIECTB B
atMocepHoM Bo3ayxe. VX CpaBHUTENbHBIA aHANIW3, JAOMYIICHHs, 00JIACTH MPUMEHECHUS, PEKOMEH AU
JUISL UCTIOJIB30BaHUS.

Paznen 2. CunHTe3 rulOkmx OJ0YHO-MOAYJBHBIX CXeM OYHCTKM CTOKOB M pereHepanuu
pacTBOpUTeE/Ieil MHOT0ACCOPTUMEHTHBIX XUMHYECKHX IPOU3BO/ICTB

2.1. OcHoBHBbIE 3Tanbl CHHTEe3a THOKHUX XHMHMKO-TEXHOJOTHYECKHX CHCTEM B OJI0YHO-
MOAYJbHOM HCIHOJHEHMHM M THOKHMX CXeM OYHCTKM CTOKOB H pereHepalMM pacTBOpHUTeJeil.
Hcnonb3oBaHue AEKOMIIO3MLIMOHHOTO MeTofa K cuHTedy crpykryp XTC. OOumme noaxonasl u
crenuduieckue 0CcoOCHHOCTH (OPMHUPOBAHUS OJIOYHO-MOIYIBHBIX MPUHIUMUAATBHBIX CTPYKTYp XTC.
B3anMocBsi3u penaemMbix 3aa4 o0 MaTepruaibHbIM, SHEPTETHIECKUM U HH()OPMAITHOHHBIM ITOTOKAM.

2.2. Meroabl COBMeleHUSI BbINYCKA MHOI0ACCOPTUMEHTHOH TNPOAYKUMH MO TUOKOM
TeXHOJIOTHH € y4eTOM TpPeOOBaHUIl JIKOJ0rMYecKoil 0e30MacCHOCTH IIPM CHHTe3e CXeM OYHUCTKH
CcTOKOB. BrIOOp MokazaTelneil OUUCTKH CTOYHBIX BOJI C y4ETOM TpeOOBaHMN TMTHEHUYECKHMX HOPMAaTHUBOB K
KaueCTBY OKPYKAIOIIEH Cpebl (BOJbI, TIOUBBI), PEIBSIBIIEMBIM K CUCTEMaM JIOKATHHOW OYUCTKH CTOKOB,
HalpaBJIIEMbIX B TPOMBIIUICHHYIO KaHaJIM3alMI0, IMOKa3aTelld OCTPOH M XPOHMUYECKOH TOKCHYHOCTH
BEIIECTB I BOAHON Cpelibl U BOJOEMOB (B TOM YHCIIE PbIOOX03SIIICTBEHHOTO HAa3HAYeHHsI). AHAJINU3 CTOKOB
10 COCTaBy TMpuMecer U O0OOCHOBAaHHWE TEXHOJOTHYECKOW, HSKOHOMHUYECKOW U  OIKOJOTHYECKOU
HE0OX0MMOCTH OOBEAUHEHHS CTOKOB B MHOT0aCCOPTUMEHTHBIX HPOM3BOJACTBaX. MHopMaIoHHO-
MIPU3HAKOBbIE, WH(GOPMAMOHHO-JIOTUUECKUE MOJEIN TEXHOJOTUYECKUX CTaJuid U ammapaTypHOro
odopmiieHust THOKHX O09HO-MOAYIMHHBIX XTC OYMCTKA CTOKOB M pEreHepaluy pacTBOpuTeneit. Mepbl
CXOJICTBA COCTaBOB CTOKOB B IPOCTPAaHCTBE (PM3HUECKUX, XUMUUYECKHX, TUTHEHUYECKUX U IKOJOTUYECKHUX
npu3HakoB. Kraccudukanmum CTOKOB XMMHMYECKUX MPOU3BOACTB. MeTonsl (opmanuzanuu 3amad
KJIacCU(UKAIMU TPU CHUHTE3€ T'MOKHX CXeM OYHUCTKH CTOKOB. Vcmonb3oBaHHE €BKJIMA0BA PAcCTOSHUS U
JIPYTUX METPUK ISl KJ1acCU(UKALUNA CTOKOB.

2.3. 3agaum BbIOOPA METOIOB OYUCTKH CTOYHBIX BOJ U 000PYI0BAHMS JJISl Peajiu3aluu rH0OKuxX
0J104YHO-MOAY/IbHBIX XMMHKO-TEXHOJIOTHYECKHX CHCTEM.

2.4. CTpyKTYpHBIii CHHTe3 TMOKHMX CXeM OYHUCTKH CTOYHBIX BOA. CrocoOwl (opmupoBaHUs
CTPYKTYp THOKMX CXEM OYHMCTKM CTOKOB U pEreHepalud pPacTBOPHUTENEH. OcoGennoctu
(YHKIIMOHUPOBAHUS CHCTEMbI coryacyromux emkocred. IloctpoeHne BpemMeHHBIX auarpamMm —paboThl
rubkux XTC coBMecTHO ¢ THOKMMM CXeMaMU OYUCTKM CTOKOB M pereHepanuu pactBoputeneil. Mozaenu
pacuera CorjiacyroIiX eMKOCTEeH MPH CUHTE3€ THOKMX CXeM OYHCTKH CTOKOB.

2.5. Moageau U aJropuTMbl CTPYKTYPHO-IAPaMETPUYECKOr0 CHHTEe3a TMOKHX CXeM OYHCTKH
cTokoB. [locTaHOBKM 3a/a4 CTPYKTYpPHO-IAPAMETPUUYECKOTO CHHTE3a TMOKHUX CXEM OYHCTKH CTOKOB Kak
3a7a4 ONTHUMH3ALMU: KPUTEPUHU, OrPAHUYEHHUS, JOMYIIEHUS MoJeneld. JIeKOMIIO3UIIMOHHBII METox
uccae0BaHus U peleHus 3a1a4. KoopanHupyoomue COOTHOIEHHUS.

Paznen 3. CuHre3 TruOKHX CHCTEM OYHCTKH BBIOPOCOB B aTMOC(QEpHBIi BO31YyX
MHOI'02CCOPTHMEHTHBIX IPOU3BOACTB B XMMHYECKOI U CMEKHBIX 0TPACJISIX MPOMBIILICHHOCTH.

3.1. OcHOBHBIC ITANbl CHHTE32 TMOKHX XMMHKO-TEXHOJOTHYECKHMX CHCTEM H CXeM OYHCTKH
BBIOpPOCOB.

3.2. Metoabl COBMeIIEHMs] TEXHOJIOTHIl BBIIYCKA MHOI0AaCCOPTHMETHOH NPOAYKUHMHM Ha
YHHBEPCAJBbHBIX TEXHOJOTHYECKHX MOIYJIAX C y4eTOM TpeOOBaHWH JKOJOTrHYecKOoi 0e30macHoCTH
NpH NMPOEKTMPOBAHUM THOKHUX CXeM OYHCTKH BBIOPOCOB: MO HCTOYHHMKAM OOpa30BaHUS OTXOISIIUX
ra3oB M MX XapaKTEpPUCTUKAM, IO BO3MOKHOCTHM HCIIOJIb30BaHUS TEIJa OTXOAAIIMX Ta30B B CBIPHEBBIX
TEMIO0OMEHHUKAX U JAPYroM 000pyIOBaHMHU (BPAIIAIOUIUXCS TeyaX, CYHMIMIKaX U T.I.), IO UCTOUHUKAM
BBIOPOCOB U 1O 3PPEKTUBHOCTH CUCTEMBI OUUCTKH.
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3.3. MeTtoabl U aJropuTMbl pacyera M BbIOopa 000pyAOBaHMS NPH CO3JAHMH T'MOKHX CXeM
04N CTKHU BbIOPOCOB. PacueTHblE COOTHOLIEHHUS /IJ1s1 OTIPE/IENIEHUSI OCHOBHBIX KOHCTPYKTUBHBIX [1apaMETPOB
IUKJIOHOB, JJIEKTPO(QMIBTPOB ISl OYMUCTKM Ta30BBIX BHIOPOCOB OT MBUIM B MHOTOACCOPTUMEHTHBIX
MPOU3BOACTBAX. PacyeTsl KOHLEHTpAIMil 3arpsA3HSIONINX BELIECTB JJIsl BHIOPAHHBIX CHUCTEM OYHCTKH C
MCIOJIb30BAHNEM PEKOMEHYEMbIX METOIUK M YCTAaHOBJICHHE MPEETBHO JOMYCTUMBIX BEIOPOCOB.

3.4. Mojenu m anropurmMbl CTPYKTYPHO-IAPAMETPHUYECKOr0 CHHTe3a TMOKHX JIKOJOTMYecKH
YHUCTHIX NMPOM3BOACTB B XMMHMYECKONH M CMEXKHBIX OTPAcJsX NPOMbINLIEHHOCTH. Bbibop Kputepues
(kamuTaNbHBIE 3aTPaThl, IPUBEACHHBIC 3aTPAThl, YIIEpObl OKPYXAIOIIEH Cpeaie OT BEIOPOCOB CTALIMOHAPHBIX
HUCTOYHUKOB) Ul aHaiu3a S(Q(EKTUBHOCTH peIlIeHUs 3aJad CHHTE3a TMOKMX 3KOJOTMYECKH YHMCTBIX
XMUMHUYECKUX IPOU3BOJICTB.

4 O0beM yueOHOM TMCUMITUHBI

O0BeM TUCHHUIITNHEI
Bua yueOHoii paGoTbl Axax | Acrp.
3E
q, q,
OO0uiasi TPy10€eMKOCTD TN CHUTITHHBI 4 144 108
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: 1,78 64 48
Jleximn 0,445 16 12
[Tpaktnyeckne 3ausTus (I13) 0,89 32 24
JlabopaTtopusie paboTsr (JIP) 0,445 16 12
CamocrosiTeJibHas padoTra 2,22 80 60
KonrtakTHas camocTosiTenbHas pabota 0,4 0,3
2.22
CaMOCTOSATETFHOE U3YUYCHUE PA3ICIOB AUCITUTITHHBI 79.6 59.7
Buja kouTpos: 3ader ¢ OLEHKOM

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIMHBI
«ABTOMATH3UPOBAHHbIE CUCTEMbI YIIPABJIEHUS] XMMHKO-TEXHOJIOTHYeCKHUMHU MPOLeCcCAMU H
cUCTeMaMID)

1 Heap pucuunjiMHbl — GOPMUPOBAHUE Yy OOYUaIOLIETr0oCsl CUCTEMbl 3HAHWH, HABBIKOB U YMEHHUIA,
HEOOXOJUMBIX JJIsl OCYIIECTBJIEHUS MPO(GECCHOHATBHON AEATEIIBHOCTH, CBSI3aHHOM C SKCIUlyaTaluued u
IIPOEKTUPOBAHUEM aBTOMATU3UPOBAHHBIX CUCTEM YIPABJICHHUS XUMHKO-TEXHOJOIMYECKMMH IPOLECCAMU U
cucremamu (ACY XTIl u C).

2 B pe3yabraTe H3y4eHHs JMCHUILIMHBI 00y4AI0MIACH J0JI7KeH:

Obnadamys cleAyOIUMA KOMIIETEHIMSAMU U UHIMKATOPAMU UX TOCTH)KEHUS:

I1K-1.2; [IK-1.7; TIK-1.8; T1K-1.9; I1K-5.1; [1K-5.2; I1K-5.3.

3namy:

- cTpyKTYypy U pynkunu ACY TII;

- TexHH4eckue cpencraa coBpeMeHHblx ACY TIT;

- QITOPUTMBI cOOpa 1 00pabOTKH HHPOPMAIMH, pacyeTa TEXHUKO-IKOHOMUYECKUX MOKa3aTeneH;

- aJTOPUTMBI YIIPABIIECHMUS;

- OCHOBBI TEOPUH YIIPABJICHHUS C IIPEICKA3AHUEM;

- IPUHIIMITBI Pa3pabOTKU CUCTEM YcOoBepIIeHCTBOBaHHOTO ynpasieHus (CYYTII);

- OCHOBHBI€ KJIaCChI ITporpaMmMHoro obecneyenuss ACY;

- TUIIOBBIE PELLECHU 110 AaBTOMAaTU3alii OCHOBHBIX TEXHOJOTUYECKUX ITPOLIECCOB
(TuApOMEXaHNYECKUX, TEIUIOBBIX, TEMIIOMAaCCOOOMEHHBIX, XUMUYECKUX) XMMUYECKUX, HEPTEXUMUYECKUX U
OMOTEXHOJIOTMYECKUX MTPOU3BOICTB;

Ymemns:

- COCTaBJIATH CTPYKTypHbIe napaMmerpuueckue mojenu XTII u XTC;
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- KITacCU(HULMPOBATH TEXHOJOTHYECKHE ITApaMETPhl 00bEKTa yIPABIICHUS;

- CUHTE3UpOBaTh NpUHIMNHAIbHbIE cxeMbl yrpasienus XTI u XTC;

- BeIOMpaTth cpeactBa KUIT u A (maTtunku, n3MepuTeabHble TPHOOPHI, HCIIOIHUTEIbHbIE YCTPOUCTBA,
PEryasTopsl, KOHTPOJIJIEPBL, MOIYJIH BBOA-BbIBOJIA);

- HAXOJIUTh TTApaMEeTPbl HACTPOUKH U (PPOBBIX PETYIATOPOB;

- UCTIOJIL30BATh MPOrPAMMHOE O0ecrieueHHe Tt HACTPOMKH II(PPOBBIX PETYIATOPOB U
IIPOrpaMMHPOBAHUSL KOHTPOJIIEPOB;

- onteHMBath 3 hexkTHBHOCTEL paboThl cucTeM yrpasieHus (B Tom yucie CYYTII);

- YUTaTh ¥ CAMOCTOSITEIBHO pa3padaThiBaTh (PYHKIIMOHAIBHBIE CXEMBI aBTOMATH3ALNH;

Bnaoemu:

- SI3BIKaMH POTPAMMHUPOBAHUS KOHTPOJUIEPOB U HABBIKAMH Pa3pabOTKH MPOTPAMMHOTO 00ECTICUeHUS
JUIsl YIPaBJI€HUS] HENPEPHIBHBIMU U MEPUOJMUECKUMHU IPOLIECCAMU;

- 6a30BbIMU HaBbIKamH mpoekTrpoBanust ACY XTIl u C.

3 Kpartkoe coaep:kanue JMCHUIIHHBI

Pazoen 1. Ocnoswt npoexmuposanuss ACY XTI u C. Texnuueckoe obecneuenue ACY XTI u C.

Knaccudpukanus u wuepapxust aBTOMaTu3upoBaHHbIX cucteM ynpaieHus (ACY). OcHOBHbIE
npuHIunb! npoektupoBanus ACY. Craguu u stansl co3nanus ACY. PazpaboTka QyHKIIMOHATBHBIX CXEM
aBToMartu3aruu. [[puHimne! pa3paboTku cucTeM ycoBepiieHcTBoBaHHOTO yrpasieHus (CYYTII).

Texuuueckoe obecrneuenne ACY TII. Ctpykrypa coBpemeHHbix ACY TII. Texuuueckue cpenctsa
ACY TII: uzmepurensHble NpUOOPHI, JATUYUKU, UCHOJHUTEIbHbIE YCTPOMCTBA, M3MEPUTEIH-PETYIATOPSI,
nporpamMmupyemsble soruyeckue koHTposuieps! (IUIK), nmanenu omepatopa, aBToMaTu3upoBaHHbIE pabouue
MeCTa, CETH M IINHBI Nepe/ladyn JTaHHbIX. Bxoansie u BoixoAaHbIe ycTpoiicTBa I1JIK, Moaynu BBOJa-BhIBOMA,
MOHATHE O PACMIpPENeNICeHHBIX cucremax ympasieHus. O03op kontpouiepoB CYVYTII  Bemymmx
MPOU3BOIUTETIEH.

[Tepenaua uadopmarmu B ACY TII. Curnanel n kaHanel nepenaun. [loseBble MIWHBI, OCHOBHBIE
uHTEpQENchl U MPOTOKOJIBI epeayu JaHHBIX.

Nudopmanmonno-uzmepurensabie kanaiasl (MUK). Ctpykrypa UK. TIpeobpa3oBaHusi CUrHAIOB B
HNUK. KsanToBanue no BpemeHu. KBanrtoBanue mno yposH. KomupoBanue curnanoB. [IpeoOpaszoBarenu
aHAJIOTOBBIX U IIU(PPOBBIX CUTHAJIOB.

Pazoen 2. Ilpoepammmuoe u mamemamuueckoe ooecneuernue ACY TII.

[Iporpammuoe  obGecnieuenne ACY TII W  KOMIBIOTEPHBIX  TPEHAXKEPOB  OINEPaTOPOB
TexHojoruyeckoro mnponecca. SCADA-nmakersl u cuctembl, TexHosorus OPC. OcHOBHblE NPHHIUIIBI
pazpaboTku, omnmanku ¥ BBoja B aeiictBue 110 ACY TII. MmuranmmonHoe monenupoBanue B ACY TII,
0a30BbIC IPUHIIMIIBI CO3/ITAHUS KOMITBIOTEPHBIX TpeHaXKkepoB oneparopoB ACY TII.

Pa3pabotka mporpammuoro obecnieuenus (I10) nns ympaBineHus: TEXHOJOTHYECKMMH OOBEKTAMU B
cpene mnporpammupoBaHus koHTposuiepoB (IUJIK). Paboumit mukn IIJIK. Crpykrypa mnpoekta I1O,
KOMITOHEHTHI OpraHu3anuu nporpamm. [Ipuemsl pa3paboTku mporpaMm peanbHoro BpemeHu. OcoOeHHOCTH
pazpabotku [10 ans ynpaBieHus HENPEPbIBHBIMU U MIEPUOINIECKIMHU MPOIIECCAMHU.

[lepBuunas o0paboTka wu3MepuTenbHON wuHPopManuu. OlLEHKa HW3MEpsSeMOM BEIUYHHBI IO
MoKazaHusM JaTunka. OunpTpanus u3MepseMbix BeandrH. OCHOBHBIE aIrOPUTMBI IU(PPOBOTO yrpaBIeHUS:
MO3UIMOHHOE PErylupoBaHUE, UMITyAbCHOE perynupoBanue, mudposoit ITN/-perynstop. AmanTuBHOE
yIPaBICHHE HA PUMEPE AITOPUTMa aIallTUBHOTO TPEXIIO3ULIMOHHOTO PETYIUPOBAHUS.

VYnpasnenue ¢ nporHosupymoomei moaenso kak ocHoBa CYYTIL. OcHOBBI T€OpUM YIpPABIECHUS C
npenckazanueM. Knaccudukanus W TOPUHIUIB TOCTPOCHUS MPOTHO3UpYOmUX Mojened. CTpykTypa
peryastopa ¢ mnporHosupymomeii moznensio. Knaccudukanus nepemennsix CYVYTIL. Hcnonb3oBaHue
BUPTYaJIbHBIX aHAIN3aTOPOB. CriocoOs! oneHkH 3dextuBHocTn CYYTIL.

Paszoen 3. Tunosvie pewenus no asmomamuzuposanromy ynpaenenuio XTI u XTC.

VYrpaBneHue ruJipOMEXaHUYECKUMHU TpolleccaMu. YTpaBiIeHUE CHUCTEMaMH MEepPEMENICHUsI ChIpbsl U
MatepuanoB. (OCOOCHHOCTH yIpaBIeHUS IEHTPOOSKHBIMH U OOBEeMHBIMH Hacocamu. CHCTEMbI
MepeMelIeHusl MOJYIPOJYKTOB U MPOJAYKTOB MEXKIYy TEXHOJOTMYEeCKMMH amnmapataMu. CHCTeMbl
yIpaBICHUS ATUTEILHOCTHIO MPEOBIBAHUS B LIETIOYKE MOCIEIOBATEIFHO COSTMHEHHBIX almapaToB.

VYrpaBieHue TemI000MEHHBIMH TpoleccaMy. TernooOMEHHUKH CMELIEHHs U TOBEPXHOCTHbIE
TEIUIOOOMEHHUKH KaK OOBEKTHI YIpaBJICHUs: OAaTaHCOBBIC YPaBHEHHUS, MapaMeTpUyecKas cxema Ipoiecca
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TEII000MEHa, CTaTUYeCKHe M JIMHAMHYECKHE XapaKTePUCTUKU TEIUIOOOMEHHHKOB. BapuaHThl cxem
aBTOMATHYECKOTO YIpPaBICHHS. YNpaBJICHUE TEIUIOOOMEHHHKAMHU TPU H3MEHEHUH (PA30BOTO COCTOSHHS
TEIJIOHOCHUTEIIEH.

VYrpaBieHue TemI0-MacCOOOMEHHBIMH TPOLECCaMU. YTIpaBlIEeHHUE IPOLECCAMU BBITIAPUBAHUSL.
MaremaTrueckasi MOJENb Ipolecca BbimapuBaHus. Ilokazatens 3((EeKTUBHOCTH M LENb yIpPaBICHHUS.
[TapameTpuyeckasi cxema IMpolecca BbINApUBaHHUs. METOIbl WM3MEpPEHHsT KOHIEHTPAIMK YIIAPEHHOTO
pactBopa. CpaBHUTENBHBI aHAIN3 THIIOBBIX CXEM YIIPABJICHHUS TMPOLECCOM BhiMapuBanus. lIpsimoe u
MEPEKPECTHOE PETYIMPOBAHHE BHIIIAPHOTO amnmnapara. Cxema peryiupoBaHus JaBICHHUS.

VYnpasienue mnporeccaMu pektudukanuu. PextndukanmoHHas KOJOHHA M €€ BCIIOMOTATEIbHOE
obopynoBanue. Ilokazarenp o>¢ddexktnBHOCTH ™ 1enb  ynpaBleHHs. MarepuanbHblii  OamaHc
pekTuduKannoHHON ycraHOBKU. [lapamerpuueckas cxema mpouecca pekTHukanuu. PerymupoBanue
coctaBa JucTwiIsTa. PerynupoBaHue cocraBa KyboBoro mpoaykra. Kackamgueie ACP u  cxemsl
pEeryaupoBaHMsl COOTHONIECHHUS PACXOJOB C KOPPEKIHEH IO COCTaBy IAMCTHILINATA M KyOOBOTO IPOIYKTA.
[Ipumenenne CYVYTII Ha npumepe yrpaBiaeHHs IPOLIECCOM PEeKTU(UKAIINH.

VYmpasnenue nporeccamu adcop6omuu. [lokazarens apdexTuBHOCTH U 11eNb yripaBieHus. OCHOBHbBIE
ypaBHEHHsI Maccomepenayn u  Terionepenadu. [lapamerpudeckass cxema Tmporecca abcopOuuu.
OAHOKOHTYpHBIE CXEMBbI PETyIUpoBaHus mpoiecca abcopOuu. KoMOMHNpOBaHHBIE CXEMBI PETYIHPOBAHUS
nporiecca abcopOimu. TpexumnynbCcHas cxema peryaupoBaHus mpoiiecca abcopobumu. KomOuHMpo BaHHAS
CXeMa peryjJupoBaHUsl MPOIECCOB a0COPOIMU C MBYXTOUEYHOU Mojadeli abcopOeHTa B CEpPEeIMHY M BEPX
abcopOepa Uil yAydIIEHUS pa3ICTUTEIHLHOM CIIOCOOHOCTH KOJOHHBI. [IpuHIMNIMAnmbHAs cxema
perylnupoBaHusl JIByX IOCIEA0BATEIbHO COeIMHEHHBIX abcopbepoB. CoueraHue mnpolecca abcopOuuu c
MPOIIECCOM JIECOPOIIHH.

VYnpasienue mporieccamMu cymkd. [lokazarenb 3(h(EeKTHBHOCTH W IENb YIPaBICHHS MPOIECCAMU
cymku. Cymka B ammapatax ¢ OoyplimM BpeMeHeM mpeObiBanus (Oosnee 1 waca). OMHOKOHTYypHas W
KacKaJiHas CXEMbl perynupoBaHusi 6apabanHol cymmiaku. CylIUIKd ¢ MallbIM BpeMeHeM NpeObIBaHUS:
pacnibUIMTENbHbIE CYIIMIKHN U cymuika ¢ kumsumm cioeM (KC).

[IpuHIMNHaNbHBIE CXEMBl CHUCTEM YyrpaBieHus. [Ipumepsl mapaMeTpHuecKuX CXeM MPOIECCOB
cymku. [Tokazarens adpekTuBHOCTH, 1IeNb YIPABICHUS MIPOLIECCAMU CYILIKH, TapaMeTpudeckas cxema.

VYnopaBrnenue mpoleccamMu  dKCTpakuuu. [IpuHIUNUaNbHbIE CXeMbl CHUCTEM  YIpaBICHUS
SKCTPAKLIMOHHOW KOJIOHHOM.

VYnopaBieHne — XMMHYECKMMHU  TpolleccaMu.  YTpaBleHHE  KUAKO(Aa3HBIMH  peakTOpamH.
OAHOEMKOCTHBIM pEakTOp CMELIEHHUS: OJHOKOHTYypHas, KackagHas ¥ KOMOWHUPOBAHHAS CHCTEMBI
aBTOMATUYECKOTO PEryJlMpOBaHUS KOHILIEHTPAIMU CMECH, CXeMa PeryJupoBaHus Temrneparypbl. CHUCTeMbI
aBTOMATHU3allMM OYHCTKU CTOYHBIX BoA. I[lpuMmepsl cucreM ympaBieHHs Ta30(a3HbIMU pPEaKTOPaMHU.
VYnpasnenue npoueccoMm nupoauza. [leun nuponusza kak o0bekT ynpasieHus. [lokazarens agpdpexTuBHOCTH
u 1enp ynpaeineHus. [lapameTpuueckass cxema JUIsi TEYH MUPOJHM3a. ODKOHOMHUYECKHH KpUTepuid
ONTUMM3ALMHK TIpoliecca mupoinza. CUCTeMbl CTaOMIM3AIMU TEMIIEPATYPHOTO PEXHMa: OJHOKOHTYPHBIE,
KacKaJIHble, KOMOMHUPOBAHHBIE.

4 O0beM y4yeOHOM TMCUMILINHBI

O0beM TUCHHUILIHHDBI
Bua yuyeOHo# padoThI Axan | Acip.
3E
q. q.

OO0masi Tpy10eMKOCTh IV CHUILIHHbI 6 216 162
KonTakTHas padoTa — ayANTOPHBIE 3aHATHS: 2,67 96 72
Jlexun 0,444 16 12
[Ipaktuueckue 3ansarus (113) 1,333 48 36
JlaGopatopusie pabotsl (JIP) 0,889 32 24
CamocrosiTesibHas paboTa 2,33 84 63
KoHnrakTHas camocrositenbHas paboTa 0,4 0,3

2,33
CaMoCTOSATENbHOE U3YUYEHUE PA3JIEI0B AUCITUTIIMHBI 83,6 62,7
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Bujx koHTpoJs:

JIK3aMeH 1 36 27

KonTakTHas paboTa — MPOMEXKYTOYHAsl aTTECTAIHS 1 35,6 26,7

ITonroToBka K SK3aMeHy. 0,4 0,3

Buja uToroBoro KOHTpoOJI: JKzamen
KypcoBas padora

AHHOTaNuA padoyeil MPOrpaMMbl JUCHUNJIMHBI
«MHTEerpupoBaHHbIe CHCTEMbI YNIPABJIEHUSI XHMUYECKHUMH NPOU3BOACTBAMID)

1 He.]'lb AUCHMIIJIMHBI — HAY4YUTb CTYACHTOB TCOPCTUYCCKHMM 3HAHUSIM B obnactu CO3JJaHHusA
ABTOMATH3UPOBAHHBIX CHCTEM YIIPABJICHUA MPOU3SBOJCTBCHHBIMU MW TCXHOJOTMYCCKHUMHU IIPOLCCCaMU,
TECOPETHYCCKUM OCHOBAM COCTABJICHUSA MATCMATHYCCKUX MOI[GJ'IGI\/'I u MCETOJ0B PCIICHHA 3adad TCXHHUKO-
OKOHOMHWYCCKOI'0 U KAJICHAAPHOIO IIJIIAaHUPOBAHUA.

2 B pe3yabTaTe M3yYeHUs] TUCHHUILINHBI 00y4aKOIIUICS T0JI/KEH:
Obnadams CIenyONUMA KOMIIETSHIIUSIMA U HHIUKATOPaMHU UX JTOCTIKCHHUS:
IK-1.2, TIK-1.7, TIK-1.8, TIK-1.9, TIK-5.1, I1K-5.2, TIK-5.3
3Hamo:

— OCHOBHBIC TIOHATHS B 00JacTH co37aHUs W (YHKIIMOHUPOBAHUS HMHTETPUPOBAHHBIX
CUCTEM YIPaBJICHUS] XUMUUYECKUMH TTPOU3BOICTBAMU;

— MaTeMaTHYeCKHUE MOJIETM W METOJbl PEIICHUs 3a7ad TEeXHUKO-PKOHOMUYECKOTO H
KaJICHIapHOTO MJIaHUPOBAHUS;

- OCHOBHBIC (DYHKIIMOHAJIbHBIE BO3MOXXHOCTH, Tporpammubie cpeactBa SCADA-
CHCTEM.
Ymemo:

— pemarh 3aJayd  TEXHUKO-3KOHOMHUYECKOTO M KaJCHJAapHOIO IJIaHUPOBAaHUSA C
MCIO0JIb30BAHNEM aHAIUTUYECKHX METOJIOB M MPOrPAMMHBIX CPEJICTB;

- paspabateiBaTh IpoekThl ACY TII B cpene SCADA-cucreM.
Braoemy:

— HaBbIKAMU HCIIOJIb30BaHHUSI METOJIOB M CPEJICTB JIMHEHHOTO MPOTrPaMMHUPOBAHUS IS
pelIeHUs 3a/1a4 TEXHUKO-3KOHOMHUYECKOTO U KaJIEHJAPHOTO TUIAHUPOBAHMUS,

- HaBBIKAMM HCIIOJIb30BAHUSI WHCTPYMEHTAJIBHBIX MporpamMMubix cpeactB SCADA-
CUCTEM JUIsl IPOCKTUPOBAHUS CUCTEM YIIPABJICHHUS.

3 Kpartkoe coaepxxanue JUCUUIIIHHBI

Beeoenue. lenn u 3amaun kypca. Kpatkuit ucropuueckuil ouepk co3gaHusi. OCHOBHbIE MOHSATHS,
ONpEIEIICHNUS, TEPMUHOJIOT U

Paszoen 1. Cmpyxmypa u @pyHKyuoHnanoHvle 803MONCHOCIU UHMESPUPOBAHHBIX CUCEM YNPABIEHUs
XUMUYECKUMU NPOU3BOOCMEAMU

1.1. Hepapxuueckass CTPyKTypa HWHTETPUPOBAHHBIX CHCTEM YIPABIECHUS XUMHUYECKUMU
npou3BojacTBaMu. CTpyKTypa M (PYHKIIMOHAJIbHBIE BO3MOXXHOCTH MHTETPHUPOBAHHBIX CHCTEM YIPaBJICHUS
KPYMTHOTOHHAKHBIMH ~ HENPEPbIBHBIMM M MHOTOAaCCOPTUMEHTHBIMM ~ THOKMMHM  XUMHYECKHUMHU
IIPOU3BOJICTBAMH.

1.2. ABTOMaTH3UpPOBaHHBIE CHUCTEMBl YIpPaBIEHHUsS MPOM3BOJACTBEHHbIMH mporieccamu (ACY IIII).
OcHoBHble (pyHKIMOHANBHBIE BO3MOkHOcTH ACY IIII. COop M XpaHeHME [aHHBIX; YIpaBJICHUE
MIPOU3BOJICTBEHHBIMHU IMIpOIlECCaMH, pecypcaMu U (OHIAMHU; ONEpaTHBHOE IUIAHWPOBAHUE, YIIpaBlIEHUE
KauecTBOM npoaykiuu u 1p. [Ipumepsl peannzanuu ACY I1I1 B XuMHUECKON MPOMBIIUIEHHOCTH.

1.3. ABTOMaTH3UpOBaHHbIE CHCTEMBl YMpaBICHHUS TexXHoJoruueckumu mpoiueccamu (ACY TII).
Otanbl pa3BUTHA. ApXMTEKTypa, (QYHKIUH, peKUMbl paboTel. Texuuueckue cpenctBa ACY TIL
Kjaccuukanus, GyHKIHUOHATIbHbBIE, TEXHOJIOTHYECKUE, METPOJIOTUYECKHE U KOHCTPYKTUBHBIE TpeOOBaHUs
K BbIOOpPY. KOoHTpoJuiepsl BBOJA/BBIBOJA: CTPYKTYpa, Ha3HAUEHUE MOJYJEH aHaJIOrOBOTO M JTUCKPETHOTO
BBOAa/BbIBOsIA. [Iporpammupyemsie soruueckue koHTposuiepsl (IUIK):  ¢yHkmmm, oOoOmeHHas
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apXUTEKTypa, KIacCU(PUKAIM; S3bIKA MPOrPaMMHUPOBAHHUS, OCHOBHBIE MPOU3BOANUTENN. [IpOMBIIUICHHBIE
CeTW TMepeJayd MJaHHBIX: TOHSATHE, BUJBI, CPABHHUTENbHAS XapaKTEPHUCTUKAa OCHOBHBIX TOMOJIOTHIA,
MPOTOKOJIBI OOMeHa WH(pOpManue, ypOBHU OpraHU3allMd B3auMMOJCHCTBHS, CTAaHAAPTHI MPOMBIIUICHHBIX
ceTei. [TpoMBIIITICHHBIE ~ KOMIBIOTEPHI: OCOOCHHOCTH HWCHOJHEHHUS, (QYHKIUH, HCIOJb3yeMble
OTIEpALIMOHHBIE CUCTEMBI, OCHOBHBIE mpousBoauTenu. Peamuszanus pynxumii ACY TII ¢ ucnonszoBanuem
BEO-TEXHOJIOTHIA.

Pazoen 2. Mooenu u memoowl pewieHus 3a0ay nIGHUPOBAHUS NPOUZBOOCHBEHHBIX NPOYECCO8

2.1. MaremaTtuueckasi IOCTaHOBKA 337a4 TEXHUKO-?PKOHOMUYECKOTO U KaJIEHAAPHOTO MJIaHUPOBAHUS.

Knaccudpukanuss 3amau mianupoBanus. OCHOBHBIE YPOBHM M 3aJaydl IIAHUPOBAHUS PaOOTEHI
XUMUYECKUX MPOU3BOJCTB: JOJTOCPOUHBINA (IIPOTHO3UPOBAHUE M TEXHUKO-I3KOHOMUYECKOE TUIAHUPOBAHHE),
CpPEIHECPOUHBbIN  (ONTUMaJIbHOE KaleHJapHoe IulaHupoBaHue). CroBecHas dopMynupoBKa U
MaTeMaTH4ecKas IIOCTaHOBKAa 3a/Jad TEXHUKO-3KOHOMHUYECKOIO U KaJeHJApHOTO IUIAHUPOBAHMS
XMUMHMUYECKUX MPOU3BOJICTB. DKOHOMUKO-MAaTEMaTUYECKUE MOJIENH.

2.2. Meroap! penieHus 3a1a4 TEXHUKO-DKOHOMUYECKOTO U KaJIeHAapHOTO MJIaHUPOBaHUSI.

Pacuer onTuManbHONW NPOU3BOACTBEHHOM NPOTrpaMMBl — 3aJada JIMHEMHOIO INPOTPaMMHPOBAHUS.
I'paduueckuii, aHANUTUYECKUH W UYHCICHHBIE METOJBl PEHICHHS 33Jad TEXHUKO-3KOHOMHUYECKOTO
TUTAHUPOBaHUA. MeToAbl pemieHust 3amad JIMHEHHOTO TMPOTrpaMMHUpPOBAHHUS TPH OJHOM KPHUTEPHUHU
ONITUMU3AIINH, B YCIOBHIX HEOMPEICICHHOCTH U B MHOTOKPUTEPHUAIEHOW MTOCTaHOBKE.

Paszoen 3. Cucmembt coopa Oanuvix u onepamuenoco oucnemuepckozo ynpasienusi — SCADA-
cucmemul

3.1. OcHoBHbIe (yHKITMOHATBHBIE BO3MOKHOCTH SCADA-cucrem. SCADA-cucTeMbl: onpesienieHne
U OCHOBHbIe (QYHKIMH. YenoBeKOMalIMHHBIN HHTEpdeiic: MOHSATHE, 0COOEHHOCTH U 3Tamlbl pa3paboTKH,
MapKHpOBKa M 00O3HAYEHUS OPraHOB YIPABJICHUS W KOHTPOJBHBIX YCTPOWCTB, MpaBHJIa KOJWPOBAHHS
nHpopManuu. MHeMocXeMa TEXHOJOTHYECKOTO OO0BEeKTa: O0OmMue 3IProHOMHYECKHEe TpeOOBaHMS.
TexHuueckue v SKCIUTyaTalluOHHBIE XapaKTePUCTUKH 1715 orleHKH (pyHKkmonamsHocTH SCADA-cHcTeM.

3.2. Ilporpammubie cpenctBa U ucnosbzoBanne SCADA-cuctem mist npoektupoBanus ACY TII.
Ocnosneie 3tanbl npoektupoBanus ACY TII ¢ ucnonb3oBannem SCADA-cucteM. YpaBieHHe 4epe3 CeTh
Hutepuer. O630p Hanbosee pacpoCTpaHEHHBIX OTeYeCTBEHHBIX U 3apy0ekHbIx SCADA-cuctem.

3.3. Cucrema cbOopa nanHbIX u nucrierdepckoro ynpasienuss TRACE MODE 6. MaterpupoBaHHas
vHpOpMalMOHHAs CHUCTEeMa Ui YIpaBJiCHUS MpoMbIIUIeHHBIM mpousBojacTBoMm TRACE MODE 6.
OcHoBHble moHATHS. DyHKIMOHAIbHASA CTPYKTypa. OCHOBHBIE XapaKTEpUCTUKHU, COCTaB U Ha3HAUCHUE
OTIeNbHBIX Moayned. OMBIT HCHIOJb30BaHMUS B PA3IMYHBIX 007acTAX MpoMmbliuieHHOCTH. CTpyKTypa
npoekta B TRACE MODE 6. KomnoneHThl mpoekTa: y3el, KaHai, arpuOyr. AprymeHthl. Co3naHue
KaHaJOB B Yy3JaXx TMpPOEKTa, CBA3b C HCTOYHUKAMU/TIPUEMHHKAMHU JaHHBIX. ABTOINOCTPOCHHE.
Marematuueckuii anmapatr TRACE MODE 6: sa3blku nporpaMMUpOBaHUs ajJrOPUTMOB YIIpaBJICHUA,
ocoOeHHOCTH TpuMeHeHusa. Pemakrop mnporpamm. Pemaktop aprymentoB. llepemeHHbIe, KOHCTaHTHI,
¢byukuun. Tunsl nanaeix. Pegakrop rpaduyeckux sxkpanoB TRACE MODE 6: skpanbl, ciou, rpadudeckue
AJIEMEHTHI, rpaduueckue 0ObEKTHI.

4 O0beM y4eOHOM IMCUMIINHBI

O0beM IMCHHUIIMHBI
Bua yuyeOHo# padoThI Axan. | Actp.
3E
4. 4.

OO0masi Tpy10eMKOCTh IV CHUILIHHbI 6 216 162
KonTakTHas paboTa — ayANTOPHBIE 3aHATHS: 2,7 96 72
Jlexun 0,45 16 12
[Ipaktuueckue 3ansarus (113) 0,45 16 12
JlaGopatopusie padotsl (JIP) 0,9 32 24
KypcoBas paboTta (mpakTHUecKue 3aHsTHs) 0,9 32 24
CamocrositesibHast padora 2,3 84 63
KoHnrakTHas camocrositenbHas paboTa 2,3 0.4 0.3
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CamocTosTenbHOE U3YYEHHE Pa3/IeIOB JUCHUILINHBI | 836 | 627
Buja KoHTpOJIA: KypcoBas pa6ora
JK3aMeH 1 36 27
KonTakTHas paboTa — MpOMEXKYTOUYHAsl aTTECTaIHs 1 0.4 0.3
[ToaroToBKa K 9K3aMeHy. 35.6 26.7
Bua nToroBoro KOHTpoJIs: JK3aMeH

5.4 IlpakTuka

AHHOTaNus padoyeil NPOorpaMmMbl Y4eOHO# NMPAKTUKH: 03HAKOMUTEILHON NPAKTUKH

1 Heap npakTHMKM — NOJyYEHHE CTYAEHTAaMU OOLIMX MpeICTaBiIeHHIl 00 OCHOBHBIX armaparax
XUMHUYECKUX TPOU3BOJICTB W METOJaX XUMHUYECKOW KUOEPHETHKHU, 3HAKOMCTBO C OCHOBHBIMU BHUIAMU
NESTETPHOCTH YYEOHBIX W HAYYHBIX TOJApaA3/ICTICHUN YHUBEPCUTETA, a TaKKe IOJydeHUE TEePBUYHBIX
po¢heCCHOHANBHBIX YMEHUH W HAaBBIKOB ITYyTEM CaMOCTOSITEJIBHOTO TBOPYECKOTO BBITIOJHEHHS 3ajad,
MOCTABJIEHHBIX NPOrPaMMOU MPAKTUKH.

2 B pe3yabTaTe NpOX0kKIeHUs NPAKTHKH 00YYaIOLIUIICH JOJIKEH:

Obnadams CIEeTyONUMA KOMIIETCHIIMSMU U UHIANKATOPAMH UX JOCTHKEHUS

OIIK-1.1, OIIK-1.2, OIIK-1.3, OIIK-1.4, OIIK-1.5, OIIK-1.6, OIIK-1.7, OIIK-1.8, OIIK-1.9, OIIK-
1.10, OIIK-1.11, OIIK-2.1, OIIK-2.2, OIIK-2.3, OIIK-2.4, OIIK-2.5, OIIK-2.6, OIIK-2.7, OIIK-2.8,
OIlK-2.9, OIIK-2.10, OIIK-2.11, OIIK-3.1, OIIK-3.2, OIIK-3.3, OIlK-3.4, OIIK-3.5, OIIK-3.6, OIIK-3.7,
OIIK-3.8, OIIK-3.9, OIIK-3.10, OIIK-3.11, OIIK-3.12, OIIK-3.13, OIIK-3.14, OIIK-3.15, OIIK-3.16,
OIIK-3.17, OIIK-3.18, OIIK-4.1, OIIK-4.2, OIlK-4.3

3namo:

— OCOOCHHOCTH OpraHu3alMKi Y4eOHOW W HAyYHOU NeATEeNbHOCTH B JabopaTtopusx, kadeapax u
nonpasaenenusx PXTY;

— OCHOBHBIE BHUIBI J1a0OPATOPHOTO U  TEXHOJOTUYECKOTOo 000PYAOBaHUSA, KOHTPOJIHHO-
M3MEPUTENbHBIX TPUOOPOB, 00JIACTH UX UCIOJIB30BAHUS;

— OCHOBHBIE TEXHOJIOTHMUYECKHE MapaMeTpbl XHMHUKO-TEXHOJOTMYECKUX MPOLIECCOB, CIOCOOBI HX
KOHTPOJIS U YIIPaBJICHUS;

— OCHOBHBIE MaTeMaTHYeCKHe METOJbl OOpadOTKM SKCIEPUMEHTAIbHBIX JaHHBIX U HX
UCII0JIb30BaHUE B y4EOHOM IPOIIECCE;

Ymems:

— MPOBOJUTH MOUCK MH(YOPMAIIMU C KCIIOJIF30BAHMEM OTKPBITHIX 0a3 JNaHHBIX U MH(GOPMAIIMOHHBIX
CHCTEM I10 BEIOPAaHHOMY HAIPABJICHUIO UCCIIEIOBAaHUM U CPAaBHEHHUE UX C SKCIIEPUMEHTAIbHBIMU JAHHBIMU;

— NPUMEHATH TEOPETHYECKHE METOJbl aHAIM3a U OOpabOTKU MCXOJHBIX JAHHBIX C JTA0OPATOPHBIX
YCTaHOBOK C MCIOJIb30BaHMUEM CTAHIAPTHOTO MPOrPaMMHOTO OOeCTIeUeHusI;

Braoemy:

— HaBBIKAMHM HCIOJB30BAaHHUS CTAaHAAPTHBIX KOMIBIOTEPHBIX MporpaMm s 00paboTKu
AKCMEPUMEHTAIbHBIX IaHHBIX;

— HaBBIKAMH U3JIOKEHUS TOJTYYSHHBIX 3HAHUN B BHJIE OTYETA O MPOXOKICHUH MPAKTUKH, OMUCAHUS
HCXOJHBIX MaTepPHAIIOB, JA0OPATOPHOTO 000PYAOBaHUS, U H3MEPEHHUS MTaPaMETPOB MPOIIECCOB.

3 Kpartkoe coaep:kaHne NPaKTHKH

VY4eOHas mpakTHKa: 03HAKOMUTENbHAS MPAKTUKA MPOBOJUTCS B 4 cemecTpe B PopMe TEOPETUUECKUX
3aHATHI U DKCKYPCHIA.

1. OzHakoMJeHHE C UCTOPUEH ¥ HaMpaBJCHUSMU JESITEILHOCTH YYEOHBIX W HAyYHBIX
nojapasfeneHuit  kadeapbl KUOEpHETUKH XUMHKO-TexHosorudeckux rmporeccoB (KXTII) dakynprera
U(POBBIX TeXHONOTHIA 1 XuMmuueckoro uHxuaupura (LuTXuH), 1eHTpa KOJUIEKTUBHOTO TMOJIH30BaHUS U
JPYTrUX MECT IPOBEAEHUS IPAKTUKHU.

2. Tlocemenre 1 03HaKOMIIEHUE € 1a00PATOPUSIMHU TOIpa3AeIeHUH.
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2.1. locenienne naboparopuii MEHTpa KOJUIEKTUBHOTO moJib3oBanus PXTY um. J[.1. Menneneena:
ANIEKTPOHHOU MuKpockonuu (OM), aromHo-abcopOumonnoi crnekrpockonnu (AAC), MoOJeKyIspHOM
onrtuueckoit criekrpockonuu (MOC).

2.2. Ilocemenue xadenpbl KHOEPHETUKN XUMHUKO-TEXHOJIOTHIECKUX MTPOIECCOB!

- 1abopaTopuy MOJECTUPOBAHUS XUMHUKO-TEXHOJIOTUYECKUX MPOLIECCOB, OCHAIICHHON YCTaHOBKaMHU
TUIOBBIX XUMHUKO-TEXHOJIOTUYECKUX MTPOLIECCOB (TEMII00OMEHHBIX, MACCOOOMEHHBIX, PEAKIIUOHHBIX);

- J1abopaTopuM YNpaBICHUS XUMHUKO-TEXHOJIOIMUYECKUMHU IPOLECCAaMU U CHCTEMaMH, OCHAIlleHHOM
COBPEMEHHBIMU CUCTEMaMH HU(POBOTO yIIPABICHUS;

- XMUMHYECKOH JIabOpaTOpUH, OCHAIIEHHOW XUMHYECKUMH CTOJIAMH, BBITSDKHBIMH IKadamu,
00opyI0BaHHEM U IPUOOpaMH IJIsl IPOBEICHUS XUMHUECKUX dKCIIEPHMEHTOB;

- J1abopaTopuM COBPEMEHHBIX CpPEJICTB aBTOMATHU3allMM, OCHAIEHHOW 4 KOMIbIOTEpaMu,
JIEMOHCTPAIIMOHHBIM CTEHJIOM IO 3aKOHaM pPEryJIMpOBaHMs, POOOTHU3MPOBAHHBIM MAHUMIYJISITOPOM — JUIS
MIPOBEJIEHUS J1a0OPaTOPHBIX HAYYHO-UCCIIE0BATEILCKUX PaOOT U OpraHU3alMK IPAKTHUKU;

- 71a0opaTOpuu HWHHOBAIIMOHHBIX OOpa30BaTENIbHBIX TEXHOJOTMM s OpraHu3aluyl Hay4HO-
HCCIIEIOBATENIbCKOW paboThl, BKIIIOYAIOUIEH KOMIBIOTEPHOE OOOpYIOBAaHUME W CPEJICTBA OPITEXHMKH,
00BbEAMHEHHBIE B JIOKAJIbHYIO BBIUNCIUTEIBHYIO CETh C BBIXOJIOM B ceTh VIHTEpHET.

2.3. Tocemenne y4eOHBIX ¥ HAYIHBIX MOApA3IeICHN GaKyabTeTa U yHUBepcuTeTa. O3HAKOMIICHHE
¢ (GyHKIMOHAJIbHBIM Ha3HAY€HUEM, NMPUHIUNAMU paboThl JabOpPaTOpHOTO O0OpPYNOBaHUS, YCTAHOBOK M
AQHAJIUTUYECKUX npuOopoB u BBICOKOIIPOU3BOIUTEIILHOTO CBEPXMOIIHOTO KOMIIbIOTEPA
(npouzBoautenbHOCTHIO 4 TFlops) ns KOMIBIOTEPHOTO MOJEIUPOBAHMSL.

3. [loaroroBka oTueTa O MPOXOKACHUN YIEOHON MPAKTUKH: O3HAKOMUTEIBHON IPAKTHKH.

TpeGoBanusi, mpebsABIsSEMble K HAMCAHUIO U MPEACTABICHUIO OTYETA.

KonkpetHoe conepkanne ydeOHOW TPAKTUKH: O3HAKOMHUTEIBHOW TPAKTHUKUA OMPEAeseTCs
WHIUBUAYAIbHBIM 3aJaHheM oO0ydJarolmerocsi ¢ y4€TOM HHTEPECOB W BO3MOXKHOCTEM Kadeapsl HIU
OpraHu3aluy, rjae oHa npooautcs. HauBuayanbHoe 3aaHue pa3padaTbiBaeTcs Mo MPOo(UITo u3ydaeMoit
MporpaMMbI OakajiaBpHuaTa.

[logroroBka oTyeTa BKIIIOYACT OMHMCAHME M CHUCTEMATHU3AlMIO PE3YIbTaTOB, MOJYYEHHBIX MPU
MOCEILIEHUH TMOpa3JeNIeHU U BBHIMOJIHEHUN WHIMBUIYAIbHOTO 3aJaHHsl MOATPYNIONH CTYIEHTOB U3 2-3-X
YeJI0BEK 10 TeMaTHKe UCCiIeIoBaHus Kadeap.

4 O0beM NPAKTHKHU

O0beM NpakTUKHU
Buna yueOHoii padoThl Axan. | Actp.
3E
u. 4.
OO0uasi TPy10€eMKOCTh NMPAKTHKHA 3 108 81
KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHUS: - - -
CamocrosiTesibHas padoTa 3 108 81
B TOM 4HCJIe B (popMe MPaKTUIECKON MOATOTOBKHU: 3 108 81
KoHTakTHas camocTosiTeNbHas paboTa 3 0.4 0.3
CaMOCTOATENBHOE N3YUEHUE Pa3/IelIOB IPAKTHKU 107.6 | 80.7
Bujx konTpoJs: 3a4eT C OLIeHKOM

AHHOTanus padouei nporpamMmebl_IIpon3BoACTBEHHON NPAKTHKU: TEXHOJIOTHYECKOH (ITPOEKTHO-
TEXHOJOTHYeCKOi) NPAKTHKH

1 Heab nNpakTHKM — TOJy4YeHHE NPOPECCHOHATBHBIX YMEHUH W ONbITa MPO(ECCHOHATBHOM
JESITEIBHOCTH IIYTEM CaMOCTOSITEJIbHOTO TBOPYECKOTO BBINIOJIHEHUS 3aJad, MOCTABIEHHBIX MPOTrpaMMOM
IIPAKTHKHU, CBSI3aHHBIX C MPAKTUYECKUM HM3YYEHHEM TEXHOJIOTMUECKHX IMKJIOB IPOU3BOJCTB Pa3iIM4HBIX
BUJIOB XUMHUYECKOM MPOAYKIMH, CTPYKTYpPbl NPEINPHUATHS, METOJ0B U OCOOCHHOCTEW YIpaBJICHUS
MIPOU3BOICTBEHHBIM IporieccoM. PopmMupoBaHre y 00y4aroerocst CoCOOHOCTH OCYIIECTBIATh SHEPTo- U
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pecypcocOeperamonuii - TeXHOJIOTHYECKUH TPOIeCC TMPOU3BOJACTBA PA3JIUYHBIX BHIOB XUMHYECKOH
MPOAYKIIUH.

2 B pe3yJsibTaTe NPOX0:KIeHHSI IPAKTHKH 00yYAIOIINIACS 0JI/KEH:

Obnadamye CleAyOMUMA KOMIIETEHIIMSIMUA U MHJMKATOPAMU UX JTOCTHKCHUS:

YK-2.1, YK-2.3, YK-2.6, YK-2.8, TIK-1.1, T1K-1.2, TIK-1.3, T1K-1.4, [1K-1.5, T1K-2.1, [1K-2.2, T1K-
2.3, 11K-3.1, [1K-3.2, TIK-3.3, TIK-4.1, T1K-4.2, T1K-4.3, [1K-5.1, [1K-5.2, TIK-5.3, TIK-6.1, T1K-6.2, TTK-6.3

3nameo:

— TEXHOJIOTMYECKHE TPOILECChl M OCHOBHOE TEXHOJOTHYECKOE O0OpYHOBaHHE, HCIIOJIB3YeMOE B
XUMHUKO-TEXHOJIOTHUECKHUX MTPOU3BO/ICTBAX;

— OCHOBHBIC NPUHIMIBI, METOJAbI M (OPMBI KOHTPOJIS TEXHOJOIMYECKOIo Ipollecca U KadecTBa
TIPOTyKITHH;

— OCHOBHBIC HOPMATHBHBIC JIOKYMEHTHl MO CTAaHAApPTU3AlMH W CePTH(GUKAIMHA MPOTYKIIUH
XUMHUYECKHUX MPEINPHSITHI,

— MpaBUJIa TEXHUKH 0€30MACHOCTH M TPOU3BOJICTBEHHOW CaHUTAPUH; OPTaHU3AUOHHYIO CTPYKTYPY
TPEATIPUSTHS,

Ymemn:

- MPOBOJHTH AHAIN3 TEXHOJOTHYECKHX IPOIECCOB, TEXHOJIOTHYECKOTO O0OPYIOBAHUS, XUMHUKO-
TEXHOJOTMYECKUX CHCTEM KaKk 00bEKTOB MOJICITHUPOBAHHS, IIPOSKTUPOBAHHKS, ONTHUMHU3AIMU U YIIPABJICHUS,

- MPUMEHSTh Ha TPAKTHKE TEOPETHUECKHE 3HaHHS B OOJACTH MAaTEeMaTHYECKOTO MOJIEIHPOBAHUS
SHEPTO- U PECypCcOCOEPETAIOMNX XMMHKO-TEXHOJIOTHUECKUX TPOIIECCOB;

— aHaAIM3MPOBATh TEXHUYECKYI JOKYMEHTAI[MIO, PEajM30BbIBATH Ha MPAKTHKE TPeOOBaHHUS
HOPMATHBHOW JTOKyMEHTAallMd B O0OJAcTH CO3/IaHUS DHEPro- M pecypcocOeperaromux IMpoIeccoB B
XUMUYECKON TEXHOJIOTHH, HEPTEXUMUHU U OHOTEXHOJIOT HH.

Braoemy:

— MeTOAaMH TPOCKTHPOBAHUS TEXHOJOTMYECKHX JIMHUM H 1MoA0Opa TEXHOJIOTHYECKOTO
00OpYyIOBaHUs, METOJAMH YIPABJICHUS TEXHOJIOTMYECKHMMH MpOIECCaMd M BBIOOpa TPOTPaMMHO-
anIapaTHbIX CPEICTB KOHTPOJIS U YIPABJICHUS TEXHOJOTUIECKUMHU MPOIIECCaMH;

- METOJaMH TPOBEICHUS BBIYMCIHUTEIBHBIX SKCIEPUMEHTOB C HCIOJIH30BAHUEM CTaHAAPTHOTO H
CIEIUAIM3UPOBAHHOTO TPOTPAMMHOTO 00ECTICUCHHST,;

— CHOCOOHOCTBIO W TOTOBHOCTBIO OCYIICCTBIIATH TEXHOJIOTUYECKUU MPOIECC B COOTBETCTBUU C
periaMeHTOM.

3 Kpartkoe coaep:xanue NpakTUKHU

[IpousBojcTBEHHAsT  TPAKTHKA:  TEXHOJIOTHYECKas  (TPOCKTHO-TEXHOJIOTHYECKas) IPaKTHKA
HampaBjJICHa Ha 3aKPEIUICHHE TEOPETUYCCKUX 3HAHWH, IOJYYCHHBIX OOYYarOIIMMUCS TpPU HU3YYCHUHU
nporpamMmbl  OakajaBpuarta, U pa3BUTHE Y OOYYaIONIMXCS HABBIKOB HAYYHO-UCCIIEIOBATEIBCKON
NS TEITbHOCTH.

[Tpoun3BoicTBEHHAS IPAKTUKA: TEXHOJOTHYECKAs (IIPOEKTHO-TEXHOJIOTHYECKast) MPAKTHKA
COCTOMT M3 JIBYX 3TArOB:

— 03HAKOMJICHHUE C TEXHOJIOTHEH MPOU3BOJICTBA U MECTOM IPOM3BOJICTBCHHOW MPAKTUKH;

— MPAKTHYECKOE OCBOCHUE TEXHOJOTHYECKUX MPOIECCOB M METOJIOB UX KOHTPOJIS HA TPEATIPHUSITUSIX
XUMHUYECKOH TPOMBIIIICHHOCTH HAa OCHOBE H3YYCHHUS TEXHOJIOTHUECKUX PErjJaMEHTOB ITPOU3BOJICTB,
NPOBEJICHUE MOJICTHUPOBAHHUS XHMHUKO-TEXHOJOTHYECKHX IIPOIIECCOB C HCIOIB30BAaHMEM CTaHAApPTHOTO
IpOrpaMMHOTO oOecrieueHus (MHIUBUIYaTIbHOE 33 JaHNUE).

1. O3HakOMJIGHHE C TEXHOJIOTHMEH MpPOM3BOJACTBA OCYIIECTBISETCS B BHJAE OKCKYpCHH Ha
NPEANIPUATHS. COOTBETCTBYIOIMIETO MPOQHISL. A TakKe MyTeM H3YYCHHUS TEXHOJIOTMYECKUX U TEXHHUYECKUX
JTOKYMEHTOB, TIPEIOCTAaBISEMbIX OPraHM3alMsIMH — MECTaMU TPOM3BOJACTBEHHONW NpakTHKH. [lpm
MOCEIIEHUN TIPEINpUATHs (OpraHU3aluu) M O3HAKOMIICHHS C JEATENLHOCTBIO OOBEKTa HCCIIeIOBaHUS
00y4aroImuics JODKEH coOpaTh MaTeprall, HeOOXO MBI ISl TOJrOTOBKHM OTYETA 10 MPAKTHKE.

OTy4er Mo MPaKTHUKE BKIIOYALT:

- HICTOPUYECKYIO CIIPABKY O NPEANPUSATHH;

- HOMEHKJIATYPy BBIITYCKaeMOW PO TYKIIHH;

- BUJIBI ¥ HOPMBI Pacxo/ia ChIPhEBBIX MAaTEPHAJIOB;
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- OIIMCAaHUE OCHOBHBIX TEXHOJOTUYECKUX IIPOLIECCOB POU3BOJICTBA;

- METObl KOHTPOJISI TEXHOJIOTMUECKUX I1apaMeTPOB IIPOLIECCOB;

- MEpONpPHUATHS TO YCTPAHCHUIO OTKJIOHEHHWH (HapyIIEHHH) PEXUMHBIX IapaMeTpoB pabOThI
000pYZIOBaHUS M TEXHOJIOTUIECKUX MTPOIECCOB;

- METOJIbI 6€30MaCHOTO BEJICHHUS TEXHOJOTHYECKUX MPOLIECCOB;

- XapaKTepUCTUKU UCTOYHUKOB BBIOPOCOB, COPOCOB 1 00pa30BaHUs OTXOJ0B HA MIPEAIIPUITHH;

- METOJBI ¥ CPEJCTBA 3AIUTHI OT BPEIHBIX HETATUBHBIX (P)AKTOPOB HA MPEII PUATHH;

- OIIMCaHHUE CPEACTB ABTOMATH3aLlMU U YIPABIEHUS IPOU3BOJCTBOM U XapaKTEPUCTUKU TEXHUUYECKUX
u Jap.

2. IlpakThuyeckoe OCBOEHHE TEXHOJIOTMYECKUX IIPOLIECCOB HA KOHKPETHOM MpPEANPHUSATHH
00yJaromuiicsi OCYIIECTBISIET B COOTBETCTBHHM C WHIMBHIYAIbHBIM 3aJaHHEM IO MPAaKTHUKE, KOTOPOe
BKJIIOYAET:

- U3y4EeHHE aCCOPTUMEHTA BBIITyCKAaeMOW MPOIYKIIMH, UX BUJIOB U MApOK;

- tpeboBanust 'OCT P u papyroil HOpMAaTHUBHOW JOKYMEHTAllMM K KadyecTBY BBIIIYCKaeMOM
TIPOTyKIIMH;

- U3y4EeHHE ChIPbEBBIX MATEPHAJIOB U METO/I0B BXOJJTHOTO KOHTPOJISl KaYeCTBa,

- METO/bl U METOJMKU IPOBEACHUS HUCIBITAHUN M KOHTPOJS KaueCcTBAa XMMUYECKOW MPOIYKUHU U
Pa3IMYHBIX BUJOB €€ ONTACHOCTE;

- U3y4EHHUE MapaMeTpoB TEXHOJIOTMUECKOTO IMpoliecca, IPeTyCMOTPEHHBIX B PErJIaMEHTE, U METOJI0B
€ro KOHTPOJIf;

- TNoJapoOHOE OmucCaHWe BHUAA M TUMA OOOPYAOBAaHUSA I OCYIIECTBIEHUS KOHKPETHOTO
TEXHOJIOTHYECKOT0 MPOoIecca;

- HU3y4eHHE METOJOB KOHTPOJS M JMAarHOCTUKU HEUCIPaBHOCTEH M OTKa30B 000pYAOBaHMS,
KOHTPOJIBHO-U3MEPUTENIbHBIX TPHUOOPOB U Jp.;

- JIelicTBHA OOCITY)KMBAIOLIETo IMepcoHaja MPU YPEe3BbIYAWHBIX CHUTYalMsIX Ha OCHOBE H3Yy4EHUs
TEXHOJIOTHYECKUX PETIAMEHTOB U IUIAHOB JIOKAIM3ALUHU 1 JTUKBUAALUY YPE3BbIYaliHBIX CUTYaLIUH;

- U3y4eHHEe (DYHKIMOHAIBHBIX BO3MOXHOCTEH CHELMAIM3UPOBAHHOTO MPOTrPAMMHOIO 00ECHIEUEHUs
IUIL  pellleHus 3ajJad MOJEIUPOBAHMs, ONTHUMU3ALMH, NPOEKTHUPOBAHUS M YIPABICHUS XUMHKO-
TEXHOJIOTUYECKUMHU TPOLECCAMU M CHUCTEMaMH U TNPUOOPETEHHE NPAKTUYECKUX HAaBBIKOB PpabOTHI C
HCIOJIb30BAHUEM OJJHOTO MJIM HECKOJIBKUX ITPOrPaMMHBIX CPECTB.

[Ipy BBINOJIHEHUN MHIUBHUIYaIbHOIO 33JaHUS CTYAEHT JOJDKEH coOpaTh MaTepualibl 10 CTPYKType
HOPENpUATHs, METOAaM YIPaBJICHUSA, CHCTEME CObITa TOTOBOM NPOAYKIMH, METOJaM KOHTpOJA H
yIpaBJIEHUs] KAaueCTBOM OKpYKarolled cpenbl Ha MPEeIIpUsATHH, BO3MOXHBIM TEXHOJIOTMYECKUM
HapyLEHUsIM U OTKJIOHEHUSM U JIp.

4 O0beM NPAKTHKH

O0beM nNpaKkTHKH
Bua yueOHo# padoThl Axax. | Actp.
3E
4. 4.
O0mas TPyA0eMKOCTb NPAKTHKH 3 108 81
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: - - -
CamocrositebHast padora 3 108 81
B TOM 4HcJie B (opMe MPaKTUYECKON MOATOTOBKU: 3 108 81
KoHTakTHas camocTosiTeNbHas paboTa 3 0.4 0.3
CaMOCTOATENBHOE U3YUEHUE PA3/IENI0B PAKTUKH 107.6 | 80.7
Buja koHTpoOJIs: 3a4eT ¢ OLEeHKOH

AHHOTanus padouei nporpamMmsl IIpou3BOACTBEHHON NPAKTHKN: HAYYHO-HCCIE10BATEIbCKON
padorsbl
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1 Heas npakTuku - GopMHUpOBaHHE HEOOXOAMMBIX KOMIETEHIMH JUIS OCYHIECTBICHHS HAay4HO-
HCCIIEIOBATENIbCKOW  JIEATENIbBHOCTM 10  HampaBieHuto  nojarotoBku — 18.03.02 Duepro- u
pecypcocOeperaromnie mpouecchl B XAMHYECKONH TEXHOJIOTHH, He(TEXUMUHN 1 OMOTEXHOJIOTUH TIOCPEACTBOM
IUTAHUPOBAHUS M OCYIIECTBJICHUS OSKCHEPUMEHTAJIBHOM JEATEIIbHOCTH HAa OCHOBAHMHM M3YYEHHBIX
JTMCUUIUIMH, B TOM YHCJIE CIICIHATBHBIX, 1 CAMOCTOATEIBHO U3YYeHHON HHPOPMALIUH.

2 B pe3yabTare NpoXo:KIeHUs MPAKTHKHU 00yYAIOLIUIACS 10JI/KeH:

VYK-1.1, YK-1.2, VK-1.3, YK-1.4, YK-1.5, YK-4.2, TIK-1.1, [1K-1.2, TTIK-1.3, [IK-1.4, TTIK-1.5, T1K-
1.6, I1IK-1.9, I1K-2.1, TIK-2.2, T1K-2.3, [IK-3.1, TIK-3.2, T1K-3.3, [1K-4.1, T1K-4.2, T1K-4.3, I1K-5.1, [1K-5.2,
[1K-5.3, TIK-6.1, T1K-6.2, TTK-6.3

3nameo:

MOPSAZIOK OpraHW3allid, IUIAHUPOBAHHWS W TPOBEICHUS HAyYHO-UCCIEIOBATENBCKUX paboT ¢
WCTIOJIb30BAHMEM TIOCIIEAHNX HAYYHO-TEXHHUECKHUX JOCTIKEHUH B JAHHOU 00J1aCTH;

— TEOPETUYECKHE OCHOBBI U METOJbI MAaTEMAaTHYECKOTO MOJIEIIMPOBAHHS XHMHKO-TEXHOJIOTHIECKUX
MIPOLIECCOB U CUCTEM, aHAIN3a U 00pabOTKN UH(OPMAIK U IPUMEHSTh 3TH 3HAHUS HA IPAKTHKE;

— CBOWMCTBa XMMHYECKHX DJIEMEHTOB, COCIMHEHHH M MaTepHajoB Ha WX OCHOBE JUISl PEIICHUS
HAyYHO-HCCIIEIOBATEIbCKIX 3a/1a4;

Ymemn:

— OCYIIECTBISITh MOWCK, 00pabOTKY W aHaiW3 HaydyHO-TEXHWYECKOH HHMOpMAIy MO TPOQIITIO
BBITIOJTHSIEMOU pabOThI, B TOM YHCIIE C TPAMEHEHHEM COBPEMEHHBIX TEXHOJIOTHH;

— paboTaTh Ha COBPEMEHHOM JIA0OPATOPHOM WM KOMITBIOTEPHOM OOOpYIOBaHWH, OPTraHU30BHIBATH
MPOBEICHUE SKCIIEPUMEHTOB U HCIBITAHUH, IPOBOJUTH X 00pabOTKY M aHAIIM3UPOBATH PE3yIbTATHI,

— TPUMEHSTh TEOPETHYECKHE 3HAHUS, IIOJydeHHBIE TIPH W3YYEHUH €CTECTBEHHO- HAayYHBIX
JMCIUTUIAH ¥ METO Il MATEMaTHIECKOTO MOJISIIMPOBAHMS JIJIsI aHAJIN3a YKCTIEPUMEHTAIBHBIX JTAHHBIX;

Braoemy:

CIOCOOHOCTBIO pEIIATh IOCTAaBJICHHBIE 33Ja4M, UCIOJb3YS YMEHHUS M HaBBIKM B OpraHM3aluu
Hay4YHO-MCCIEI0BATEIbCKIX M TEXHOJIOTHYECKUX PadoT;

— CNMOCOOHOCTBIO HM3ydaTh HAyYHO-TEXHHUYECKYIO WH(OpMAIUI0, OTCUECTBCHHBIM M 3apyOeKHBIN
OIBIT IO TEMATUKE UCCIICTOBAHMS.

Iloocomosums u npeocmasumsv K 3awume HAyIHO-HCCIIEIOBaTEIbCKyl0 padotry (HUP),
BBITIOJTHEHHYIO Ha COBPEMEHHOM YPOBHE Pa3BHTHSI HAYKH W TEXHUKH U COOTBETCTBYIOIIYIO BHIOpAaHHOMY
HaIPaBJICHUIO MMOJATOTOBKHU U Mporpamme o0ydeHus. B npeacrasiennol k 3amute HUP nomKHBI TOMTYYUTH
pa3BUTHE 3HAHMS U HABBIKH, MOJYYCHHBIC O0YJArOIIUMCS ITPH OCBOCHHUH IPOTPaMMBbI OakajiaBpuaTa, B TOM
qHcie MPH W3YYCHHU CHEeNUaNbHBIX auciuiuinH. [IpencraBnennas k 3ammre HUP nomkHa conmepxatb
OCHOBHBIC TEOPETUYCCKHE TIOJOKCHHUS, SKCICPUMEHTAIBHBIC PE3yIbTaThl, NMPAKTUYCCKUE JTOCTHIKCHUS U
BBIBO/IbI U3 Pa0OTHI.

3 Kparkoe conepkanne mpakTHKH

BeInonHeHue 1 nipeicTaBICHUE PE3yIbTaTOB HAYUYHBIX UCCIICTOBAHUIA.

BeInoHeHne HayYHBIX UCCIIETOBAHUIA.

CocraBienue mporpaMmmsl uccnenoBanusa. CTpyKTypa U cojiepKaHHe OCHOBHBIX pa3JieioB OTYETa O
HAyYHO-KMCCIICIOBATEIbCKON padoTe.

dopmynrpoBaHUe IeNe M 3a7ad MCCIEI0BaHUS; COCTABICHHWE aHATMTUYECKOTO 0030pa Mo Teme
uccienoBaHus; BbIOOp A(G(GEKTUBHBIX METOJOB M METOAMK JOCTIDKEHHUS JKENaeMbIX pe3ylbTaToB
UCCIIeIOBAHUSI.

[IpoBeneHne COOTBETCTBYIOIIUX OJKCIEPUMEHTOB Ui TOJYYECHUS MPAKTUYECKUX pPEe3yNbTaToB;
aHalu3, UHTEpIpeTanus U 0000IIeHne pe3ynbTaToOB HCCIeI0BaHus; (OPMYITHPOBKA BBHIBOJOB; HAMHMCAHUE
oTueTa.

[ToaroToBKa HayYHOTO JOKJIA/1a U MPE3CHTAIINH.

4 O0beM NPpaKTHKH

Bua yuyeOHo# padoThl O0beM NpakTHKH
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3E Axkaa. | Acrp.
4. u.

OO0masi TPy10eMKOCTh NPAKTHKHA 6 216 162
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHS: 2.67 96 72
B TOM 4HcJje B popMe NPAKTHYECKOi MOATOTOBKH: 2.67 96 72
Bun xonTakTHOM pa®oTh! — [IpakTudeckue 3aHATHS: 2.67 96 72
B TOM 4HCiIe B (hOpMe MPAKTHYECKON TTOATOTOBKHU: 2.67 96 72
CamocTosiTe1bHAs1 paboTa 3.33 120 90
B TOM 4HClIe B (hOpMe MPAKTUYECKON TTOATOTOBKU: 3.33 120 90
KonTakTHas camocTositensHast pabora 0.4 0.3

3.33
CaMOoCTOSATETFHOE H3YUYEHUE PA3/ICTIOB TPAKTUKHI 119.6 | 89.7
Bua konTpoJs: 3auer c oneHkoM

AHHOTALUA paﬁoqeifl MporpaMmal IIpou3BOACTBEHHOM NPAKTHKH: NPEUINIIJIOMHON NMPAKTHKH

1 ]_[e.]'lb NPAKTHKH — 3aKPCIVICHUC TCOPETHICCKUX 3HAHUM U MPAKTUYCCKUX HABBIKOB, MOJYYCHHBIX
B Ipolecce OOydeHHUs 1O mHporpamMme OakanaBpuara, NMPHOOpPETEHHE NMPAKTHYECKOTO ONBITa PabdOTHI C
HUCTOYHUKAMHU HAY4YHO -TEXHUYECKOH I/IHCbOpMaHI/II/I, OIlbITa TIOCTAHOBKHM W  BBIIIOJIHCHUA HAYYHO-
WCCIIEIOBATENIbCKUX W PACUETHO-TIPAKTUYECKUX 3aJad; OBJIQJCHWE METOJIOJOTHEH U  METOJaMH
KOMITBIOTEPHOTO MOJIETTUPOBAaHUS U 00pabOTKU pe3ylbTaTOB HCCIENOBaHMS; cOOp, MOArOTOBKA M aHaIH3
MaTepHajIoB MO TEMATHKE BHITYCKHOW KBAIU(PUKAIIMOHHON paboThI.

2 B pe3yJbTaTe NpOoXo:KIeHUS MPAKTHKH 00y4YAI0IIUIACS T0JIKEH:

Obaadoams cleqyOIUMA KOMIIETCHIMSIMA U UHAUKATOPaAMH UX JTOCTHKEHUS:

VYK-1.1, YK-1.2, YK-1.3, VK-1.4, VK-1.5, YK-2.3, VK-2.4, YVK-2.5, YK-2.6,YK-2.7, YK-4.2, TIK-
1.1, [IK-1.2, 1IK-1.3, [IK-1.4, TIK-1.5, TIK-1.6, TIK-1.7, TIK-1.8, TIK-1.9, TIK-2.1, T1K-2.2, T1K-2.3, TIK-3.1,
[1K-3.2, [1K-3.3, TIK-4.1, [1K-4.2, TIK-4.3, [1IK-5.1, T1K-5.2, TIK-5.3, TIK-6.1, [IK-6.2, I[1K-6.3

3names:

— OCHOBBI TEOPETHYECKOrO HCCJIEIOBAaHUS M U3YYEHUS OOBEKTOB MPAKTUUYECKUX HCCIECJOBaHUN —
TEXHOJIOTHYECKHX  IPOILIECCOB, O0OOPYIOBaHHSA, YCTAHOBOK XHMUYECKHUX, HEPTEXUMUYECKUX U
OMOTEXHOJIOTMUECKUX MMPOU3BOJICTB;

— COBpEMEHHbIE HayyHbI€ KOHIIEIIMM B OO0JAacCTH CO3JIaHUS SHEPro- U pecypcocOeperaromumx
MIPOLIECCOB B XUMUYECKOM TEXHOJIOTHH, He(HTEXUMUU U OUOTEXHOJIOTUH;

— CTPYKTYpy M METOJIbl YIpPaBJICHHUS] COBPEMEHHBIM IPOM3BOACTBOM XHMHUYECKOH M CMEXKHBIX
obractei MPOMBIIIJICHHOCTH;

- METOJIbl MATEeMAaTUYECKOTO MOJICTTUPOBAHUS AJIsl PEIICHUS 3a7a4 ONTUMH3AINH, TPOSKTUPOBAHUS U
yIPaBJICHUS SHEPTO- U pecypcocOeperarouMyi XUMHUKO-TEXHOJIOTHYECKUMH MPOLIECCAaMU U CUCTEMaMU;

- METOJbI ¥ CPEACTBA KOHTPOJIS M YIIPABICHHUS KAUYECTBOM OKPY/KAIOIIEH Cpelibl;

- METOJbl aHaIM3a TEXHOJIOTUYECKHX IMPOLIECCOB KaK OOBEKTOB MOJEIMPOBAHUS, ONTUMU3ALUU U
yIpaBJICHHUS;

- COBPEMEHHbBIE HOPMATUBHBIE JIOKYMEHTBHI IO KOHTPOJK KayecTBAa XMMHUYECKOM HPOIYyKIUU M
0€30MacHOTO BEIEHUS TEXHOJIOTHUECKUX MPOIECCOB;

Ymemn:

— paboTaTh ¢ TEXHOJOTHMYECKON M TEXHHUYECKOW MOKyMEHTAIUel, MoJIb30BaThCs MH(POPMAIIHOHHO-
CIPaBOYHBIM amnmapaToM, B TOM YHCIE C HCIOJIb30BAHUEM OJIIEKTPOHHBIX OHOIMOTEYHBIX CHUCTEM,
nH(OPMALIMOHHO-00pa30BaTeNbHBIX MOPTAJOB JUIsI TOWCKAa CBOWCTB BEIIECTB U  XapaKTEPUCTUK
TEXHOJIOTMYECKOTro 000pyn0BaHusl, 0POPMIIATE PE3yIbTaThl HAYYHO-TIPAKTUIECKUX MCCIIEAOBAHMIA,

— WCIOJIb30BATh MOJTYYEHHbIE TEOPETUUECKUE 3HAHMS JJIs1 MOJCIMPOBAHUSA, CUHTE3a U YIPABICHUS
TEXHOJIOTMYECKUMH MPOIIeCCaMu, 00OPYTOBAaHUS M XUMHUKO-TEXHOJIOTHUECKUMHU CUCTEMaMHU B XUMHYECKO,
He(TEXUMUYECKON 1 OMOTEXHOJIOTHYECKOM MPOMBIIIIIEHHOCTH;
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- MIPUMEHATh METOJIbI TIOMCKA MCXOHBIX JaHHBIX C UCIOJIb30BaHUEM HWH(MOPMAIIMOHHBIX CHCTEM II0
TEMaTHUKE BBITYCKHON KBAIM(UKAIMOHHOW pabOTHI JJIS MOATOTOBKH WX W TPOBEJCHUS BBIYUCIUTEIHHBIX
9KCIEPUMEHTOB;

- HCIIOJIb30BATh COBPEMEHHBIE IAKEThl MpPOrpaMM Ui pELIeHUs 3aJady  MOJEIMPOBAHMUS,
ONTUMU3AIMH U YIPABJICHUS YHEPTO- U PECypcocOEperaonMmMi MpoeccaMu B XUMHUUECKON TEXHOJIOTHH,
He(PTEXUMHUU U OMOTEXHOJIOTUH;

Bnaoemu:

HaBBIKAMH CaMOCTOSATENIBHOW pabOThl ¢ WMCTOYHMKAMH HAaydYHOW WHGOpManuu, pedepupoBaHUs
HAyYHBIX MyOnuKanui, 000OMIEHNsT MEPEeIOBOr0 OMBITA U JIYYIIMX NPAKTUK NMPHUMEHUTEIBHO K OOBEKTY
WCCIIEIOBAHMS BBITYCKHOW KBaJTM(PHKAIIMOHHOM paboThI;

— METOJaMH IPOEKTUPOBAHUS OCHOBHBIX M BCIIOMOTATEJIbHBIX LIEXOB IMPEANPUATUS XUMUYECKOM
MIPOMBIIIJIEHHOCTH, CIOcO0aMU pacyeTa TEXHOJIOTHYECKOro 000py10BaHuUs;

- HaBbIKAMU CHCTE€MaTu3aluu, O00paboTkM U 0000mIeHHs pPe3ylbTaTOB  KOMIIBIOTEPHBIX
9KCIEPUMEHTOB

3 Kpartkoe coaep:kaHne NPAKTUKH

Temartuka npeaUIUIOMHON MPaKTUKKA CTYJEHTOB OakalaBpuaTa OIpEAeseTcsl TEeMaTUKOW HX
BBINTYCKHON KBasM(uKanMoHHOM paboThl. [IpakTika HampaBieHa Ha cOOp U TMOATOTOBKY MaTepuajoB s
BBITIOJIHEHUS BBIITYCKHOM KBaTM(PHUKAIIMOHHON pabOTHI.

[IpennumioMHass TpakTHKa MPOXOJAUT B J1a0OpaTOpusXx M  KOMIIBIOTEPHBIX KjaccaX Ha
Boinyckaromend kadpenpe KXTII u gpyrux HaydHbIX Ja00paToOpHsiX, TEXHOJIOTUYECKUX MOAPA3JIEICHUSX,
nHpopmanmonueix nentpax PXTY wum. JI. U. MenneneeBa. CTyaeHTBI 3HAKOMSITCS C HaydHOW pabOTOM
Kadeap ¥ B OTJENBHBIX CIydasX MPUBJIEKAIOTCS B KaU€CTBE MCIOJHUTENEH K PElICHUIO OTAEIbHBIX 33]a4 B
pamkax BbimodHseMblx HHWP u rpaHTOB, OCBamBalOT METOJbl KOMIIBIOTEPHOIO MOJEIUPOBAHUS,
ONTUMU3ALMH, YIPABICHUS XUMHUKO-TEXHOJIOTHYECKUMU MPOLIECCAMH M CUCTEMaMU; IPHOOPETAIOT HABBIKU
MOMCKA W MOJATOTOBKHM MH(OPMALMK, B TOM YHCJE C UCMOJIb30BAHUEM CHELMAIU3UPOBAHHBIX 0a3 JaHHBIX,
JUTSl TIPOBEJICHUSI PACUETOB IO TEMATHUKE BBITYCKHOM KBATM(PUKAIIMOHHON pabOTHI, Y4acCTBYIOT B 00paboTKe
pe3yabTaTOB MUCCIIEJOBAHUS U TOJATOTOBKH UX K ITyOIHMKALUK.

Bo BpeMms npoxoxaeHus NpeAuIIIOMHON MPAaKTUKU CTYJEHThl COOMPAIOT MaTepHalbl IO TEMaTHKE
BBIIMYCKHON KBaJIM()MKAMOHHONW pabOThl, aHAIN3UPYIOT MX, HAMEUYalOT OCHOBHBIE HAIIPABICHMS M 33Ja4U
paloThI, BEIPaOATHIBAIOT METOIOJIOTHIO PELICHUS ITUX 3a/]ad.

4 O0beM NPAKTHKH

O0beM NpakTUKHU
Buna yueOHoii padoThl Axax. | Actp.
3E
q, u,
OO0masi TpyA0€eMKOCTh PAKTHKHA 9 324 243
KonrakTHasi paboTa — ayMTOPHBIE 3aHATHSL: - - -
CamocrosiTesibHas padoTa 9 324 243
B TOM 4HCJIe B (popMe MPaKTUIECKON MOATOTOBKHU: 9 324 243
KoHTakTHas camocTosiTeNbHas paboTa 9 0.4 0.3
CaMOCTOATENBHOE N3YUEHHUE PA3AETIOB IPAKTHKU 323.6 | 242.7
Bujx konTpoJs: 3adeT ¢ OEHKOH

5.5 'ocynapcTBeHHAsl HTOrOBasi ATTECTALMSA: BbINOJHEHHE, NOJATOTOBKA K Npoleaype 3alUThbl U
3aIMTA BBINYCKHON KBaNTH(GUKANNOHHOW PA0OTHI

1 Hesasb rocyrapcTBeHHON MTOrOBOW aTTeCTALMM: BBINOJHEHHS, NMOATOTOBKH K MNpoueaype
3al0UTHI M 3alMThI BBIMYCKHOMH KBAJIM(UKANMOHHOH PadoThl — BBIABICHUE YPOBHS TEOPETHUECKOH U
MPAKTUYECKOM MOJATrOTOBJICHHOCTH BBIIYCKHMKA By3a K BBIIOJIHEHHIO TNPO(ECcCCHOHANbHBIX 3a4ady MU
cooTBeTCcTBUS ero noaroroBku tpedoanusm @I'OC BO no nanpasnenuto noarorosku 18.03.02 Duepro- u
pecypcocOeperaromie NpoLecchl B XAMHUUECKONW TEXHOJIOTHH, HEPTEXUMUU U OHOTEXHOJIOT UH.
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2 B pe3yabTare NPOXO0XIEHHS TOCYIAPCTBEHHOW HTOrOBOW aTTecTAllMU: BbINOJIHEHHS,
NOArOTOBKH K Mpoueaype 3alMThl U 3aIIUThI BHINYCKHOH KBAJIM(PUKALMOHHOH padoThl y CTyJeHTa
nposepsieTcsi cGOpMUPOBAHHHOCTH CJIeIYIOIIHX KOMIETEHIHIl, a TaKKe CJeAYIOUIMX 3HAHUMH, YMeHMii
U HABBIKOB, IMO3BOJISIOIIUX OLEHUTH CTeleHb TOTOBHOCTH O0Oy4YalIIUXCcsl K JajbHeiimeii
npogeccuoOHAILHOM /1esITeJIbHOCTH.

BbIMyCKHUK, OCBOMBIIMK mporpaMMmy OakaidaBpuara, JODKEH 00JajaTh  CIEAYIOIIUMHU
KOMIETEHIMSMHU:

VYK-1.1, YK-1.2, YK-1.3, YK-1.4, YK-1.5, YK-2.1, YK-2.2, VK-2.3, VK-2.4, YVK-2.5, YK-2.6,YK-
2.7, YK-2.8, YK-2.9, YK-3.1, YK-3.2, VK-3.3, YK-3.4, YK-3.5, YK-3.6, YK-4.1, YK-4.2, VK-4.3, VK-4.4,
VK-4.5, YK-4.6, YK-4.7, YK-4.8, YK-4.9, VK-5.1, YK-5.2, YK-5.3, VK-5.4, YK-5.5, YK-5.6, YK-5.7, VK-
5.8, YK-5.9, VK-5.10, VK-5.11, VK-5.12, VK-5.13, VK-5.14, VK-6.1, YK-6.2, YK-6.3, VK-6.4, YK-6.5,
VK-6.6, YK-7.1, YK-7.2, YK-7.3, VK-7.4, YK-8.1, VK-8.2, YK-8.3, YK-8.4, YK-8.5, YK-8.6, YK-8.7, VK-
8.8, YK-8.9, YK-9.1, YK-9.2, YK-9.3, YK-10.1, YK-10.2, YK-10.3, VK-11.1, YK-11.2, YK-11.3,

OIIK-1.1, OIIK-1.2, OIIK-1.3, OIIK-1.4, OIIK-1.5, OIIK-1.6, OIIK-1.7, OIIK-1.8, OIIK-1.9, OIIK-
1.10, OIIK-1.11, OIIK-2.1, OIIK-2.2, OIIK-2.3, OIIK-2.4, OIIK-2.5, OIIK-2.6, OIIK-2.7, OIIK-2.8,
OIIK-2.9, OIIK-2.10, OIIK-2.11, OIIK-3.1, OIIK-3.2, OIIK-3.3, OIIK-3.4, OIIK-3.5, OIIK-3.6, OIIK-3.7,
OIIK-3.8, OIIK-3.9, OIIK-3.10, OIIK-3.11, OIIK-3.12, OIIK-3.13, OIIK-3.14, OIIK-3.15, OIIK-3.16,
OIIK-3.17, OIIK-3.18, OIIK-4.1, OIIK-4.2, OI1K-4.3,

IIK-1.1, TIK-1.2, T1K-1.3, TIK-1.4, T1K-1.5, TIK-1.6, TIK-1.7, TIK-1.8, T1K-1.9, TIK-2.1, [1K-2.2, T1K-
2.3, [IK-3.1, [IK-3.2, [1K-3.3, T1K-4.1, T1K-4.2, TIK-4.3, TIK-5.1, T[IK-5.2, [IK-5.3, TIK-6.1, I1K-6.2, TTK-6.3

3namo:

— TOpPSIIOK OpraHM3allWy, IUIAHUPOBAaHUS WM TPOBEIEHHS] HAayYHO-HCCIIEAOBATEIBCKAX PadoOT ¢
WCTIOJIH30BAHNEM TTOCIICAHUX HAYTHO-TEXHHUECKUX JOCTIKEHUH B JAaHHOM 00JacTH;

— TEOPEeTHUYECKUE OCHOBBI MOJEIUPOBAHMS, ONTUMHU3ALMM U  YIOPABIEHHS DHEPro- H
pecypcocOeperalouMi XUMUKO-TEXHOJIOTHYECKUMHU MIPOLIECCAaMU M CHCTEMaMM M NMPUMEHATh 3TU 3HAHUS
Ha MPaKTHKE;

— UHUCIIEHHBbIE METOJbl pEUIEHHs MaTeMaTHYeCKUX 3aJad Uil HCCIENOBaHMs IPOLECCOB
XMMUYECKOH TEXHOJIOTUM IO TEME BBITYCKHOW KBalM(PUKALMOHHOW pabOThl M KOMIUIEKCHI MPOTrpamM,
peanu3yrolye JaHHbIE METOIbI;

— OCHOBHbIE TpeOOBaHMS K IPEACTaBICHUIO PE3yJbTaTOB MPOBEJEHHOIO HCCIEIOBAaHMUS B BHJIE
Hay4YHOI'0 OTYETa, CTaThbH WIM JOKJIA/a;

Ymemy:

— CaMOCTOSITEJIbHO  BBIABIATH  [EPCIEKTUBHBIE  HANpaBICHUS  HAyYHBIX  HCCIEJOBAHUH,
00OCHOBBIBAaTh AKTYaJIbHOCTb, TEOPETHUYECKYI0 M IPAKTUYECKYIO 3HAYMMOCTh MPOOJIEMBI, MPOBOIUTH
pacyeTHO-3KCIIEPUMEHTANIbHBIE ~ MCCIEOBaHUA C  MCIOJIb30BAaHMEM  IPUKIAJHOTO  MPOrPaMMHOTO
o0ecrieueHus, aHATM3UPOBATh U UHTEPIIPETUPOBATH MOy4YE€HHbIE PE3YJIbTaThl;

— OCYIIECTBJISATH IMOMCK, OOpabOTKy M aHalu3 HAy4YHO-TEXHMYECKOW HHGPOpMalLUU 10 TeMe
BBIMNOJIHAEMON padOThl, B TOM YUCIIE C IPUMEHEHHEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTH;

— paboTaTh Ha COBpPEMEHHBIX INpHOOpax, 0OOPYIOBaHMHU, CPEIACTBAX KOMIIBIOTEPHON TEXHUKH,
OpPraHU30BBIBATh IPOBEACHUE JA0OPATOPHBIX M BBIYUCIUTENBHBIX AKCIIEPUMEHTOB, IPOBOIUTH HX
00paboTKy U aHAJTU3UPOBATH PE3yJIbTATHI;

Braoemy:

— METO/IOJIOTHEH U METOAMKOM MPOBEIeHHs HayYHbBIX UCCIIE0BAaHUI; HABBIKAMH CaMOCTOSTEIbHOM
Hay4YHOM M UCCIIEZI0BATENILCKOM padoTHI,

— HaBbIKaMHM pPa0OThl B KOJUIEKTUBE, MJIAHWPOBATh W OPraHU30BHIBaTh KOJIJIEKTHBHbIE HayuHbIE
HCCIIeIOBAaHUS; OBJIAIeBaTh COBPEMEHHBIMHM METOJAMU MCCIIEI0OBAaHMS M aHaJIM3a IMOCTAaBJICHHBIX MPo0IieM;

— CIIOCOOHOCTBIO pellaTh MOCTABJICHHBIE 337a4M, UCHOJb3ysd YMEHHUS U HaBBIKA B OpraHM3alluU
HAy4YHO-HCCIIEeI0BATEIbCKUX M TEXHOJIOTHYECKUX PadoT.

3 KpaTtkoe cojep:kaHue rocyiapcTBeHHOH NTOrOBOI aTTeCTAllMU: BbINOJHEHHUS, NOATOTOBKH K
Nnpoueaype 3alMThI H 3aIIMThI BBINYCKHON KBATH(UKALMOHHOI padoThI

I'ocynapcTBeHHast HTOroBasi aTTECTALlMA: BBIMOJHEHHUE, MOATOTOBKA K MPOIEType 3alUThl U 3alUTa
BBIMMYCKHON KBaNIM(UKAIIMOHHOM pabOThl MPOXOAUT B § cemecTpe Ha Oa3e 3HaHUIl, YMEHMI M HaBBIKOB,
MOJIydEHHBIX  CTYJEHTaMH MpH  HU3ydeHuu jucuuiuinH — HampasieHus  18.03.02  Duepro- wu
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pecypcocOeperampone MpoLUecchl B XHUMHYECKOW TEXHOJOTMH, HEePTEXUMHUU U OHOTEXHOJOTHH U
MIPOXOXKJICHUS MTPAKTHUK.

I'ocynapcTBeHHast MTOroBasi aTTECTALMS: BBIIIOJHEHHUE, IOArOTOBKA K MPOLIEYpPE 3alIUThl U 3aluTa
BBIIMTYCKHON KBaJTH(PHUKAIMOHHOHN pabOThI MPOBOAUTCS rOCYIAPCTBEHHON K3aMEHAMOHHOM KOMHUCCHE.

KoHTpons ypoBHS C(HOPMHUPOBAHHOCTH KOMIICTCHIIMA OOYJarOIIMXCsl, MPHOOPETEHHBIX MPH
ocBoeHun OOII, ocymiecTBisercs MyTeM NPOBENEHUS 3aIIUTHI BHIIYCKHON KBalU(PUKAIIMOHHOW pabOTHhI
(BKP) 1 nmpucBoeHHs KBaTH(PHUKAINN «OaKaIaBpy.

4 O0beM rocyiapcTBeHHOH WTOrOBOH aTTecTAlMHU: BbINOJHEHUs, NMOATOTOBKH K Ipoueaype
3aI0UTHI U 3aLIIUTHI BIMYCKHONH KBATU(PUKAHOHHOI padoThI

[Iporpamma oTHOCHTCS K OO0s3aTeNbHON dYacTH y4deOHoOro miaHa, K Onoky 3 «[ocymapcTBeHHas
UTOroBasi aTTECTALUA» U pacCUUTaHa Ha COCPEOTOUEHHOE MPOXOXKJAEHHE B § cemecTpe (4 Kypc) oOyueHus B
oobeme 216 u (6 3ET). IIporpamma mnpenmosiaraeT, 4to OOYYArOIIUECS HMEIOT TEOPETUUYECKYI0 U
MPaKTUYECKYIO MOJArOTOBKY B 00J1aCTH HEOPraHMYECKOM, OpraHuyecKoi, pu3ndecko XUMMHUH, IPOIIECCOB U
anmnapaToB XUMHYECKOW TEXHOJOruu (pasfen TUAPOJAWHAMUKH), MAaTeMaTH4YEeCKOro MOJIEIHPOBAHUS

XHUMHUKO-TEXHOJOTUYCCKUX ITPOLECCOB, METOAO0B ONITUMU3AINU U IIJIAHUPOBAHHWA OKCIICPUMCHTA.

. B 3aueTHbIX B akanem.
Bunel yue6HOM paboTh
eIMHUTIAX Jacax
O6mas Tpynoemkoctb 'MA o yueoHoMy miany 6 216
KonrTakTHas padora (KP): - -
CamocroniTesannasi padora (CP): 6 216
KonTakTHast paboTa — HTOTOBas aTTECTANUS 0.02 0.67
Brmonnenue, Hanvcanue u opopmierne BKP 5.98 215.33
Bun konrpoJs: 3amuTa BKP

Buapr yue6HO# paboThI

B 3aueTHEBIX

B actponom.

CIMHUTIAX gacax
O6mas Tpynoemkoctb 'MA mo yueoHoMy ruiany 6 162
KonTakTHas padora (KP): - -
CamocrositesibHas padora (CP): 6 162
KonTtakTHas paboTa — HTOroBast aTTecTaIus 0.02 0.5
Brimonnenue, Hanucanue u opopmiaeHue BKP 5.98 161.5
Bun konrpoJs: 3amuTa BKP

DakyJIbTATUBBI

AHHOTANUA padoyeil MPOrpaMMbl THCUUIIIMHBI
«['paxkgaHckas 3a1UTA B YPe3BbIYANHBIX CUTYALHAX»

1. Heap AUCHMILVIMHBI -- TOJTOTOBUTH CTYIEHTAa K OCMBICIIEHHBIM MPAKTHYECKUM JEHCTBHUSAM IO
obOecrieyeHHI0 CBOEH 0€30MacHOCTH M 3alUThl B YCIOBUSX BO3HUKHOBEHHS YpPE3BBIYANHON CHTYaI[MU
MIPUPOIHOTO, TEXHOT€HHOTO M BOGHHOT'O XapakTepa.

OcHOBHOM 3aa4yeil AUCHUILTUHBI SBJIsSETCS (OPMUPOBAHHE YMEHUN U HABBIKOB, MO3BOJISIONIMX HA
OCHOBE W3y4YCHHS OINACHBIX M TMOpaXaromuX (PaKTOPOB UPE3BbIYAWHBIX CHTyallMid MPHPOIHOTO,
TEXHOTE€HHOTO M BOEHHOTO XapakTepa, IPYruX OMAaCHOCTEH yMEeNo peliaTh BOMPOCH CBOEH 0€30MacHOCTH ¢
WCIIOJIb30BAHUEM CPEJCTB CUCTEMBI I'PaXKAAHCKOM 3alUTHI.

2. B pe3ysabTaTe 0CBOCHHS JUCHUIIIMHBI CTYAEHT JI0JI2KEH:
Obaadoams CleAyOMUMU KOMIETCHIIUSIMHA U MHAUKaTopaMu ux goctwxkenus: VK-8.1, VK-8.5, VK-
8.7.
3name:
- XapaKTepUCTUKHU TPUPOTHBIX OEICTBUN, TEXHOTCHHBIX aBaphii W  KaTacTpod HaA paJUalMOHHO,
XUMHYECKU U OMOJIOTUYECKH OTIAaCHBIX 00BEKTax, Mopakarolue GakTopsl IPYTUX OMACHOCTENH;
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- OCHOBBI BO3/ICHCTBUS ONACHBIX (DAKTOPOB UPE3BBIYANHBIX CUTYallMi Ha YEIIOBEKAa U MPUPOJHYIO Cpeay,
JOIYCTUMBIE IPEENIbHbIE KPUTEPUH HETaTUBHOI'O BO3JIEHCTBUS;
- Mepbl 0e30MacHOr0 MOBEACHHUS NpU NpeObIBaHMM B pailoHaxX (30HAX) TMOXKApOB, PATMOAKTHBHOTO,
XUMUYECKOTO M OMOJOTHYECKOTO 3arps3HEHHMS;
- CcrmocoObl M CpE/ICTBA 3aIIMTHI YENOBEKa OT BO3JACHCTBHS IMOPAXKAMOIMUX (HaKTOPOB UYPE3BBIYANHBIX
CUTYalMil IPUPOJTHOTO, TEXHOT€HHOTO M BOEHHOTO XapaKTepa.
Ymemo:
- HUCIOJb30BaTh CPEACTBA 3aIIUTHl OPraHOB JbIXaHUS M KOXKHU, MEIULMHCKUE JUIsl CaMO3alllUThl U
OKa3aHUs OMOIIU JIPYTUM JIIOJISIM;
- IPUMEHATH IIEPBUYHBIE CPEJCTBA MOKAPOTYILIEHUS JJIS JIOKAIHU3AIMKU U TYLIEHUS 10Kapa, BO3HUKIIErO
B ayuTopuu (J1abopaTopui);
- OKa3bIBaTh ce0e M JPYruM MOCTPAJaBLUIMM MEIUIMHCKYIO TIOMOIIb C MCIOJIb30BaHUEM TaOENbHbIX U
MOAPYYHBIX MEIULIUHCKUX CPECTB.
Braoemw:
- npuéMaMu TIPOBEJEHUS YAaCTMYHOM CaHUTApHOW 0OpabOTKM NpU BBIXOJE U3 palioHa (30HBI)
PaZAvo0aKTUBHOIO, XMMHUYECKOI0 U OMOJIOTMUECKOI0 3arpsi3HEHUS (3apaxeHusl);
-- C10co0aMM U TEXHOJIOTHSIMU 3alllUThl B YPE3BBIYANHBIX CUTYALIHUSX.

3. Kparkoe cogep:xaHue TUCHMILIUHbI.
Pa3zoen 1. Onachocmu npupoonoeo xapaxkmepa.
Cruxuiinpie O€ICTBUSI, SIBJICHHUS MPUPOIBI PA3PYIIUTEIHHON CHUJIBI - 3eMJICTPSICEHUSI, HABOTHEHUS, CEICBbIC
MMOTOKH, OTIOJI3HH, CHEXKXHBIE 3aHOCHI, U3BEP)KEHNE BYJIIKAHOB, 00BAJIBI, 3aCyXH, yparaHbl, OypH, MOXaphl.
Pa3zoen 2. Onachnocmu mexnoeennozo xapakmepa.
ABapuu u KaTacTpodbl Ha pagUAIMOHHO OMACHOM OOBEKTE, XUMHUUYECKH OMMACHOM OOBEKTE, OMOJIOTHYECKH
OTIaCHOM OOBEKTE; Ha TpPaHCIOPTE (MKEIE3HOJOPOKHOM, AaBTOMOOWIIBHOM, PEYHOM, AaBHAIIMOHHOM);, Ha
TUIPOCOOPYKEHUSIX; HA KOMMYHAJIbHBIX CHCTEMaXx >KM3HE00ecTIeueHHsl.
Pazoen 3. Onacnocmu 6oennoco xapaxmepa.
[IpuMeHeHre OpYXHsT MacCOBOTO TOpa)XeHUs (SIAEPHOTO, XMUMHUYECKOTO, OHMOJOTHYECKOTO), OOBIYHBIX
CPEICTB C 3a)KUTaTeIbHBIM HAIOJIHEHUEM, HOBBIX BUJIOB OPYXHs. 30HbI 3apakKeHUs OT CPEICTB MOPAKECHUS
U UX BO3JICHCTBUE HA HACEIICHHUE U OKPYXKAIOUIYIO IPUPOJHYIO CPELy.
Paszoen 4. Ilosxcaprnas 6ezonacnocmeo.
[Toxxapuas onacHoctb. [loxkapHas oxpana. Knaccuduxanus noxapoB MOKapoB B 3AaHUAX U MOMEIICHUSX.
Craguu pa3BuTus noxapos. Jlokanuzanus U TylieHHe NoxapoB. llepBuuHble cpeacTBa MOKAPOTYIICHUS
(ormerymutenu OII -8, OY-2, OBII-5, BHyTpeHHUH MMOXapHBIA BOJOTIPOBO) M IIPaBUIIa MOJIb30BAHUS UMH.
ABTOMaTHYECKHE CUCTEMbl MOXKAPOTYIICHUS — MPUHKJIEPHBbIE W JpeHuepHble. OrHeTyIIalue BelecTBa —
BO/Ia, MIEHBI, HETOPIOYHE T'a3bl U Pa30aBUTENH, TOPOIIKOBBIE COCTABBI, FAIOT€H3aMEIIEHHBIE YTIIEBOOPOIBI.
Paszoen 5. Komnnexc meponpusmuii 2pasxicoanckol 3auumaol HAceleHus.
- Omnosemenne u uHGOpPMUpPOBaHHE HaceleHUs 00 omacHocTu. llpuHsATHE HaceneHWEM CHUTHAJIOB
onoBenieHus («Buumanue Bcem!», «Bosnymnas TpeBoray, «PamumanuoHHas OmacHOCTHY», «XUMHYECKas
TpeBoray, «OT00i OMacHOCTH») U MOPAIOK JECHCTBUS MO HUM. DBaKyallds HACEJICHUS U3 30HbI OIMIACHOCTH.
CriocoObI 9BaKkyaliu DKCTpPEeHHAsl SBaKyallus CTYACHTOB U3 ayIUTOPUU IIPU BOSHUKHOBEHUH TOXKapa.
- CpenctBa HHAMBHIYaTbHOM 3amuThl opraHoB Abixanus (I'T1-7, T'TI-9, P-2, V-2K, PITA-1, PIII™-67M, PV-
60M, «Denukcy, I'I3K, AT, AIIT-3, I[13V-K, UI1-4M, UII-5, UT1-6, KUII-8), koxwu (JI-1, O3K) yenoBeka.
MenunuHCcKHe CpeiCTBA 3aIUTHI .
- CpenctBa KOJJIEKTUBHOM 3aliuMThl HaceneHusa. Ha3Hnadenwe, 3alIUTHBIE CBOMCTBA  YOEXKHIII.
[IpotuBopanuanmonnsie ykpeitust (IIPY, mom3eMHble memiexoaHble MEepexoibl, 3ariTyOJieHHbIE CTaHIUU
METpPOIOJIUTEHA), MPOCTEUIINe YKPBITUA (TpaHIed, OKOTMbI, MEpeKphIThie Mmenu). [IpaBuma 3aHATHS
yOexwuria.

Paszoen 6. Oxazanue nepsoii nomowyu.

Oxka3zaHue TepBOM TOMOINM TIPHU OXKOTaX, PAHEHUSX, 3apakeHusx. [IpoBeleHHE YACTUYHON CaHUTApHOU
00pabOTKM KOXKHBIX TOKPOBOB UYEJIOBEKA TMPU BBIXOJE U3 30H PAJUOAKTUBHOTO, XUMHUYECKOTO U
OMOJIOTHYECKOT0 3apakeHUsI (3arps3HEHHsI), U3 30H TIOKAPOB.

Pazoen 7. Jluxsuoayus nocredcmsuii ype3euluatiHoll CUmyayuu.
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ABapuiiHo-criacaTenbHble PabOThl. DKCTPEHHas HdBaKyalus W3 ayIuTOpuH (1abopaTtopuu) B YCIOBHUSX
MoXkapa, paJuarMoOHHOTO, XUMHYECKOTO, OMOJIOTUYECKOTO 3arpsi3HEHHsS TEPPUTOPUU C HCIOJIH30BAHUEM

npocTeiux cpeacts 3amuthl («Denukey, I'/13K, npotusorasa I'TI-7 ¢ ATIT-3).

4. O0beM yueOHOM THCHHMILINHBI

Buja yueoHoii padoThl Obnem aHCHMIIHHEL
3E Akajaem.4 | ACTpOH.Y
OO0u1asi TPy10€eMKOCTDb IV CIIUTIJIMHbI 1 36 27
KonrakTHasi pa6oTa — ayIuTOpPHbIE 3aHATHSL: 0,44 16 12
Jlexun 0,44 16 12
[IpakTHueckue 3aHATHS - - -
JlabopaTopHbie pabOTHI - - -
CamocrosiTejibHasi paboTa 0,56 20 15
CaMOoCTOSATENTFHOE U3YUEHUE Pa3IeIOB JUCITUTUITMHBI 19,8 14,85
0,56
KoHTakTHas camocTosiTeNbHas paboTa 0,2 0,15
Bua nTOroBoro KOHTPOJIsi: 3ayeT

AHHOTanus padoyeil nporpaMmsl AucHUIIMHBI «IIpoueccsl n anmapartsl I MOJYYEHUS a3poreein)

AHHOTaIUA padoyeil MPOrpaMMsbl JUCHUNIMHBI
«IIpoueccsl 1 anmapaTthl JIs MOJYYECHHUS a3poresein)

1 eab AUCHUILUIMHBI — W3YY€HHE OCHOBHBIX IMPOLIECCOB U allaparoB JUIsl MOJIydeHHUS a’porenent
Pa3IMYHOrO THUIIA U COCTaBa, a TAaK)Ke KOMITO3ULUI Ha UX OCHOBE, KOTOPbIE MOTYT OBITh HCIIOJIb30BaHbI BO
MHOTHX OTpAcisiX COBPEMEHHON MPOMBIIIIEHHOCTH.

2 B pe3yJbTaTe H3yYeHUS JUCHHUILUIMHBI 00yYAI0MIUICS T0JIKEeH:

Obaaoams cleqyOIUMU KOMIETCHIUSIMUA U UHAUKATOPAMU UX JOCTHKECHUS:

[IK-1.1, I1K-1.2, TIK-1.3, TIK-2.1, TIK-2.2, [1K-2.3.

3name:

° OCHOBHBIE THIIbI, XapaKTEPUCTUKUA U CBOMCTBA a’poresiei, a TakKe aHAUTUTUYECKUE METOIbI
HX UCCIICOBaHUS,

° CBOMCTBA CBEPXKPUTHUECKUX (DITFOMOB U 00JACTH MX TPUMCHCHHSI;

° OCHOBHBI€ MPOIECCHI U anmnapaThl J1s MPOBEICHUS MPOIECCa CBEPXKPUTUUECKOH CYIIIKH;

° OCHOBBI ITPOLIECCOB MOJIYYEHUS a3pOresieil pa3IMuHOro TUIA U COCTAaBa;

° OCHOBBI MPOLECCOB MOJIYYECHHS] KOMIIO3UIIUI Ha OCHOBE a3poresieil 1 aHaTUTHYECKUE METObI
HX UCCIIEAOBaHM,

° OCHOBHBIE MPOIIECCHI U aIllapaThl ISl IPOBEICHUSI MPOIIECCa CBEPXKPUTHICCKOMN aJIcOpOITUH.

Ymems:

° BBIOMpPATh MapaMeTphbl MPOBEICHUS MPOLIECCOB MOJNYYEHHUS a’porelieil pa3inMyHOro THIMA H
COCTaBa;

° WCIIOJb30BATh COBPEMEHHBIE AHAIMTHYECKHME METOIbl JJisi MCCIEJOBAaHUS CBOICTB H
XapaKTEPUCTHUK a’3poresei;

° BBIOMpaTh OOOpyIOBAaHME W TapaMeTpbl ero paboThl JUis TMPOBEACHHUs IMpoliecca
CBEPXKPUTHYECKOU CYIIKH;

° BBIOMpATh TapaMeTpbl TMPOBEACHHUS IMPOILIECCOB TMOMYYECHHUS KOMIIO3UMIIMKA Ha OCHOBE
asporeneu;

° BBIOMpaTh OOOpyIOBAaHWE U TapaMeTpbl ero pabdoThl JJisg TMPOBEIEHUS TMpolecca
CBEPXKPUTHUECKOH ajcopOnuu.

Bnaoemn:
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° OCHOBAMM THIPOLIECCOB IIOJIYYEHHUS a’porejeid pas3juyHOro THUIA M COCTaBa, a TaKKe
KOMIIO3UIIMHA Ha X OCHOBE;

° COBPCMCHHBIMHU AHAJIUTUYCCKUMHU MCTOAAMU HCCIICAOBAHUA CBOMCTB H XapaKTCpUCTUK
a’poreliei;
° COBPCMCHHBIMU 3HAHHUAMHU B oOnactu CBCPXKPUTHUYCCKUX (bJHOI/Il[OB U COBPCMCHHBIX

anmapaToB IS [TOJY4EHMS a’porese 1 KOMIO3UIMI Ha UX OCHOBE.

3 Kpartkoe coaep:kanue JMCHUIIIHHBI

Paznean 1. Asporeaun. OcHoBHbIe TepMHMHBI M omnpenejeHns. CBepXKpUTHYECKOe COCTOSIHME
BemecTBa. [lponecc cBepXKpUTHYECKOI CYIIKH.

11  Omnpenenenue noHATHS «adporenby. OCHOBHBIE THIIBI adporesneil. Heopranudeckue asporemnu.
Oprannueckue asporenu. [ubpumnsie asporenu. OOIAaCTH NPUMEHEHMs] a’poresiel B  COBPEMEHHOM
MPOMBIIIJIEHHOCTH. ARpPOTeNH KaK H30JSIIIUOHHBIE MaTepualibl. COpOSHTHI Ha OCHOBE a’porelnieid. Asporenu
B KAauecTBE CHCTEM JOCTaBKM JIEKapCTB. A’porenu A HUCHOJb30BaHUS B MenuuuHe. [[pyrue obnactu
MCI0JIb30BaHus asporeneil. [I[pumepsl ucnonb30BaHus asporesieil B COBpEMEHHOW MPOMBIIITIEHHOCTH.

1.2  Yto TaKoe CBEPXKPHUTHYECKOE COCTOsSHHE BemecTBa. Pa3oBble auarpammbl. Kputmueckas
Touka. CBOMCTBA CBEPXKpUTHUECKUX (ron10B. BemiecTBa, npuMeHseMble B KaU€CTBE CBEPXKPUTUUYECKUX
pactBopuTtenet. [IpuMepsl ncnonb30BaHus cBepXKpUTHUYeckuX (aronaoB. CBEpXKpUTHUUECKAs! SKCTPAKIINS,
CBEPXKpUTHUYECKAsi XpoMaTorpadusi, CBepXKpUTHYECKas CyIIKa U aacopOusl.

1.3 OCHOBHBIE CTaJUU MPOILIECCa CBEPXKPUTUUECKOW cymiku. [lapameTpsl mpoBeaeHus mpoiecca
CBEPXKPUTHUECKOM CyIIKH. Anmmaparbl Ui TPOBEACHMUS] Tpolecca CBEPXKPUTUYECKOM  CYIIKH.
[IpomsbInieHHOE 000pyIOBaHKE AJIs IOJTYYEHHS a3poresei.

Pasznea 2. IIpouecchl n anmaparsl 1 OJYYEHUS ajporesieil pa3jiM4HOro TMIIA U COCTaBa.

2.1  Tlpomecchl u ammapaThl Il TIOJTYYEHUS] HEOPTaHMUECKUX a’poreseld Ha OCHOBE METAJUIOB U
WX OKCHJIOB. 30Jb-Tesib TexHojorus. llpomecchl u ammapaThl JUisi TOJYYEHHUS a’poreieil Ha OCHOBE
MOJINCAaXapua0B (aJbrMHATHI, XUTO3aH, Kpaxmai, nekTuH). [Iporeccel mosiydeHus asporeneil Ha OCHOBE
0eNKOB (MOJIOUHBIN, THUHBIN, IIIETKOBBIN U JIp.).

2.2 Paznuunbple cocoObl MPOBENCHUS CTAaaUuU TeleoO0pa3oBaHMs B XOJIE MPOIEcca MOTydeHUs
asporeneii. CrnocoObl TPOBEACHHUS CTaAuM 3aMeHbl pacTBoputesisa. (CoOBpeMEHHOE AaHAIUTHYECKOE
o0opynoBaHue, METObI UCCIIEAOBAHMS CBOMCTB M XapaKTEPUCTUK a’poresnei.

Pasnen 3. [Ipouecchl 1 annmaparbl JIs MOJYy4YeHUs KOMIIO3UIIMII HA OCHOBE aj3poreJiei.

3.1  CnocoObl BHEIpEeHUsS Pa3IWYHBIX BEIIECTB B a’poreiu. BHeApeHUe BEIIeCTB HAa CTaIuu
resieoOpazoBanus. BHelnpeHue BellecTB Ha CTaJud 3aMEHbl PacTBOpUTENS. BHeapeHHe BelIeCTB C
HCIO0JIb30BAHUEM CBEPXKPUTHUECKOU acopOLuu.

3.2  TpeboBanus, mpenbsBIsEMble K BEIIECTBAM, KOTOpPbIE MOTYT OBITh HCHOJB30BaHBI JIJIs
CBEPXKpUTHUECKON ajcopOruu. DakTophl, BIMAIOIIME Ha BEJIMYMHY MAacCOBOW 3arpy3Kd BEILECTB B
asporenb. AMopdu3aius akTUBHBIX BEIIECTB C UCIOJIB30BAHUEM CBEPXKPUTHUECKON acopOLIUu.

3.3  CoBpemeHnHoe 00OpyIOBaHHE M METOJbl AHATUTHYECKUX HCCIECOBAHUN KOMIIO3UIUMN Ha
OoCcHOBe asporedeil. [Ipumepb! 1 nCnoNb30BaHUs KOMIIO3UIIMI Ha OCHOBE a3pOreei.

4 O0bemM yuyeOHOM TMCUMILINHBI.

O0BbeM THCHUILTHHBI
Bua yuyeOHo# padoThl Axan, | Actp.
3E
4. 4.
OO0miasi TPy10eMKOCTb AV CHUIIJIMHBI 3 108 81
KonTakTHas paboTa — ayANTOPHBIE 3aHATHS: 13 48 36
Jlexuun 0,44 16 12
[Ipaktuueckue 3ausarus (113) 0,44 16 12
JlaGopatopusbie padotsl (JIP) 0,44 16 12
CamocrositesbHas padora 1,7 60 45
KoHTakTHas camocrosiTenbHas paboTa 17 0,2 0,15
CaMOCTOSATENTbHOE U3YUYEHUE PA3JIEI0B AUCITUTLIMHbI : 59,8 44,85
Bujx uTOroBOoro KOHTpoJIf: 3auér
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AHHOTAIUs padoyeil MPOrpaMMbl AU CHUIIHHbI
«MaTtepuasioBeeHue 1715l IHEPTO- U PecypcocOeperaoimux MpoiueccoB XuMn4ecKoii
TEXHOJIOT U

1. leas AMCUMNJMHBI — TPUOOPETEHHE CTYIACHTAMH 3HAHWUW, HEOOXOJUMBIX JIsi CaMOCTOSITEILHOTO
pEIICHHs BOMPOCOB, CBS3aHHBIX C BBIOOPOM MaTEpUAIOB Il 0OOPYIOBAHMS XMMHUYECKUX MPOU3BOJICTB C
Y4€TOM YCIIOBUM AKCILTyaTalllH, a TAKXKe C MO3ULIUI SHEPrO- U pecypcocOepexeHusl.

2. B pe3yjabTarTe n3yyeHHus JUCIUIJIMHBI 00yYalOIIUiics MO MporpaMMe 6aKajaBpuaTa J0/IKeH:
Obnadams CIETYIOIAMA KOMIICTCHITHSIMH:

VYK-2.1; VK-2.2; YK-2.4; TIK-1.4; T1K-1.5; TIK-1.6.

3namo:

-KJIaCCHU(HMKALINIO, CTPYKTYPY, COCTaB M CBOWMCTBAa MaTepHaJiOB, HMCIIOJIB3yEMBIX B OCHOBHBIX IMpPOIECCAX
XUMUYECKUX TTPOU3BOJICTB,;

-MapKUPOBKY MAaTEpHAJIOB, HCIOJIb3YEMBIX B OCHOBHBIX MPOIIECCAX XUMHYECKHUX TIPOU3BOJCTB, TIO
POCCUNCKHM M MEXKTyHAPOJIHBIM CTaHIapTaM;

-OCHOBBI KOPPO3HH METAIIJIOB, IPUHIIUIIBI U METOJIBI 3aIIUTHI OT KOPPO3UH,

-OCHOBHBIE KOHCTPYKIIMOHHBIE U (PYHKIIMOHAJIbHBIE MaTEpHasbl, UCIIOJIb3YEMbIE B OCHOBHBIX IMPOIECCaX
XUMHUYECKUX TPOU3BOJICTB, KOHTPOJIh MAaTE€pPUAJIOB C MO3HMIMK SHEPro- U PeCcypcocOEpereHUus MpH HUX
nepepadoTKe;

Ymems:

-aHATM3UPOBATh (PU3UKO-XUMUIECKUE U MEXaHUUYECKHE CBOMCTBA MAaTEPHAJIOB, HCIIOJIb3YEMBIX B OCHOBHBIX
Mporeccax XUMUYECKUX TIPOU3BOJCTB, UX KOPPOZHOHHYIO CTOMKOCTh M TEXHOJIOTHYHOCTH;

- palMOHAIBLHO TMOA00paTh KOHCTPYKIIMOHHBIM MaTepuan ii XHMUKO-TEXHOJOTHYECKOTO IIpoiecca ¢
Y4E€TOM METOJIOB 3alIUTHI OT BO3MOKHOTO BO3/ICHCTBUS TEXHOJIOTHYECKON CPEJIbI.

Braoemy:

-IPOCTEUIIMMU OTIepallusIMU ONPEJEIICHNs] CBONCTB MaTepHalloB, UCIOJIB3YEMbIX B OCHOBHBIX Ipolleccax
XUMHYECKUX MPOU3BOJICTB.

3. Kpartkoe coagep:xanue TUCHHUILIHHbBI

Pasznen 1. BBenenue. @u3dnKo-XxuMHU4YecKHe OCHOBbI MaTePHAJIOBEICHU S

MarepuanoBeneHue Kak Hayka: LeJdd, 3aJaud M 3HayeHue AucuuiiimHbel. OOmme TpeGoBaHMUS,
MpeIbsBIsEeMble K MaTepHUajaM B 3aBUCUMOCTH OT YCJIOBUM HCIOJIb30BaHUs WM JKCIUTyaTanuu. PazBurtue
HayKH O MaTepuaiax. Pojgp pycCKHX y4eHBIX B pa3BUTHU Haykd. JlOCTHKeHHsI B 00JaCTH CO3JaHMS HOBBIX
MaTepHUaIoB, TEXHUKO-3KOHOMUYECKAs d3PPEKTUBHOCTD UX MPUMEHEHHs. 3HaYCHHE MaTepUaIOB B Pa3BUTHH
XMUMHKO-TEXHOJIOTHYECKHUX MPOLECCOB U 00eCneYeHnH X 0€30TacCHOCTH.

OcHOBHbBIE TIOHATUSL O CTPOEHHH, CTPYKType M CBOWCTBAaX MarepHasioB. MeToabl U3y4eHUs] CTPYKTYPHI U
CBOMCTB MaTepHaJOB.

Crpoenue MarepuanoB. OCHOBHBIE THUIIBI KPHUCTAUIMYECKUX pemieTok. Kiaccudukanus KpucTawioB IO
TUTAM CBSI3U. AHU3OTPOMUS CBOMCTB KpucTasioB. CTpoeHue peanbHbIX KpucTamioB. JledekTsl peanbHbIX
KPUCTAIJIOB U WX BIUSHUE Ha CBOMCTBa MeTaUIOB M cryiaBoB. CBolicTBa auciokanuii. [Inarpamma
«IJIOTHOCTh  1e(heKTOB-MIPOYHOCThY». Kpucramnmmzamuss wMetauioB U cmiaBoB.  CamMomnpou3BoJibHAsS
Kpuctammm3anusa. HecamomnpousBosipHas KpucTauiu3anus. AMopdHbIe MaTepuaibl. AIIOTPONMUYECKUE
MIPEeBPALIEHUS METAJLIOB.

CpoiictBa matepuanoB. [lokazatenu cBoiicTB. Kmaccudukamnus cpoiictB. Mexanuueckue, (uznueckue,
XUMHUYECKUE, IKCIUTyaTallMOHHBIE M TEXHOJIOTMUECKHE CBOMcTBa MarepuainoB. [lokazaTenn MeXxaHMYECKUX
CBOJCTB, OTpeeNseMble MPU CTATUYECKUX HCIBITAHUSAX Ha pacTsKeHHe W uM3rub. Metoasl ompeneneHus
TBEpIOCTH MaTepuasioB. llokazarenn MeXaHMYECKHX CBOMCTB, OIpENENseMble MpPU TUHAMUYECKUX U
LUUKJIMYECKUX UCTIBITAHUSX.

OcHOBBI Teopuu cIUaBoB. /luarpamMMbl COCTOSIHMS CIUIaBOB. TepMuHBI W ompeaeneHud. [uarpamMmbl —
«cocTaB-cBOMCTBO». Da30BBIM COCTAaB CIUIABOB. 3aBUCUMOCTh MEXJY CBOMCTBAMU CIUIABOB U THUIIOM
muarpammbl coctosiHus. [Ipasuno H.C. Kypnakosa.

Pa3nea 2. Merajuimueckue MaTepHaJibl

Kenezo u crnassl Ha ero ocHoBe. Ctanu v yyryHsl. JKenezoyriaepoaucteie criaBbl. CTPYKTYphI CIIJIaBOB
&Kene3o-yriepoa. JluarpaMMbl COCTOSIHUS Kene30-IeMeHTHT. KoMmoHeHThl, ¢a3bl U CTPYKTypHBIE
COCTABIISIOIIME CTANIEH U OENIbIX YYT'YHOB.
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KoHCTpyKIIMOHHBIE METaNTMYEeCKUE MaTepualibl. YTIEPOAUCTHIE U JIeTUpoBaHHbIe cTanu. Kiaccuduxanus
CTajiei, ompeneNeHHe TMOHATHS KadecTBa cranud (TpeOoBaHMS K KauyecTBy). BiumsiHue yriepoma u
IIOCTOSIHHBIX (TE€XHOJOIMYECKHUX) IMPUMECEH Ha KauecTBO CTajd, METOJbl YIYYIIEHHUs KadecTBa CTajHl
(TOBBILLIEHHE €€ KOHCTPYKIMOHHOW MPOYHOCTH). BiusiHUE JErHpYyIOMIMX 3JIEMEHTOB Ha CBOMCTBA CTallu.
Koncrpykumonnsie cranu. Mactpymentansubie cranu. Kinaccudukanus yriaepoaucThiX U JETHPOBAHHBIX
cranedi. MapkupoBka craneii UyryHel u TBepible ciuiaBbl. CBoMCTBa M Ha3zHaueHHe uyryHa. [Ipouecc
rpadpuTHzanuu. UyryHel cepwle, Oenble, KOBKHE, BBHICOKOIPOYHBIC, MX CBOMCTBA, OOJACTh NPUMEHEHHS,
MapKUpOBKa.

Tepmuueckas o6paborka. Teopus u npakTUKa TEPMUYECKON U XUMHUKO-TEPMHUECKON 00pabOTKHU METaIOB
u crutaBoB. [Ipupona, MexaHM3M U YCIOBHSI NPOTEKaHUs CTPYKTYpPHBIX IpEBpalleHUil B cTanu. Bumisl
TepMuueckoil 00paboTku cranu: oTkUr [ u Il pona, monHBINA U HENOJHBIA OTKUT, HOPMAJIU3ALIMS, 3aKaJKa,
OTIYCK. 3aKaJMBaeMOCTh M MPOKAIMBAEMOCTh cTajed. BiusHue Ttepmuueckoir o00pabOTKU Ha
MEXaHUYEeCKHe CBOMCTBA cTanmu. DU3NYECKHE OCHOBBI XUMHUKO-TepMUUYECKON o0paboTku. Juddysnonnoe
HaCBIIL[EHUE MOBEPXHOCTU CTaIM HeMmeTalaMHu. Buabl u cnocoObl nemeHTanuu. A30THpPOBaHHME CTaJIH.
Hudody3nonnas Meramuzanus. MoHHas xumuko-repMuyeckas 00padboTka.

[{BeTHBIE MeTaJUIbI U CIUIaBBl HA MX OCHOBe. OOIIas XapaKTepUCTUKA U KIACCU(PUKALUS MEIHBIX CIIJIaBOB.
Jlatrynu, OpOH3BI, MeETHO-HUKENEBble cIiaBbl. OOmIas XapaKTepUCTUKA aTIOMHUHHEBBIX CIUIABOB.
Jlepopmupyembie aqlOMUHUEBBIE CILUIABbl, JUTEHHbIE alOMUHUEBbIE cIiaBbl. OOmIas XapaKTepUCTHUKa
MarHueBbIX CIUIaBoB. Jledhopmupyembie MaruueBble cruiaBbl. JIMTeliHbIE MarHueBble CIUIaBbl. TUTaH U
CIUIaBbl Ha OCHOBE THTaHA. BiMsSHHUE IErupyloIIMX AJIEMEHTOB Ha CTPYKTYpy M CBOMCTBa THTaHOBBIX
CIUTaBOB. bepniunii U CIIIaBbl Ha €ro OCHOBE. TyroriaBkue MeTajlIbl U CIUIaBbl HA UX O CHOBE.
[TopomikoBble MeTaJUTMUECKHE MaTepraibl. MaTepuanibl ¢ 0COOBIMH 3JIEKTPUYECKUMU CBOMCTBAMH.

Paspnen 3. OcHoBBI KOppo3uU MeTA10B. [IpMHIUIIBI 1 METOABI 3AIUTHI OT KOPPO3HUH.

OcHoBHblE NpUYUHBI KOoppo3uu MeramwioB. llokasatenu xoppos3un. Knaccudukamus KOppO3HOHHBIX
MpoueccoB. XUMHUYECKass Kopposus. ['azoBas koppos3us. Kopposusi B KHUIKOCTAX — HEIIEKTPOJHUTAX.
DJIEKTpOXUMHUYECKass Koppo3us. KuHeTHkKa »sIeKTpoOXUMHUYECKOoW Koppo3uu. Koppo3us MeTaiuioB B
YCIIOBUSIX TEXHOJIOTMYECKUX CPEJl XUMHUECKUX IPOU3BOJICTB.

[IpyHOMNBI ¥ METOABI 3aIlUUTHI OT KOPPO3UH. KOppO3MOHHOCTOWKNE METANIMYECKHE U HEMETAIMYECKUE
MaTtepuaabl. MeToIbl 3alUuThl MAIMH U annapaToB XUMUYECKUX MPOU3BOJCTB OT KOppo3uu. MIHruoutopsl
KOpPPO3UU. DIEKTPOXUMHUUECKAS 3alUTa. 3AUUTHBIE MOKPBITHSI.

Pa3znen 4. Hemerasuinueckue MaTepuaJibl

Marepuanbsl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX coeluHeHui. CTpoeHne | CBOMCTBA IMOJUMEPOB.
TepMmopeakTuBHbIE M TEpMOIUIACTUYHBIE moauMepbl. CTpoeHHe U cBouMcTBa IuiactMacc. OCHOBHbIE
Pa3HOBUAHOCTH TPOMBILIUIEHHBIX OJMMEPOB U IIacTMace. ['a30HanoIHEeHHbIE TIACTMACCHI.

Oco0OeHHOCTH CTpPOEHHs, CBOMCTBA PE3MHOBBIX MaTepuanoB. Pe3uHbl oOliero HazHayeHHs], CrelHaIbHbIe
pEe3UHBI U 00JaCTU UX IPUMEHEHHS.

Jlakoxpacounsie matepuansl (JIKM). OcnoBubie Buasl JIKM. Kpacku, naku, rpyHTOBKA, IINATICBKA.
Kepamnueckne wmarepuanbsl. KOHCTpYKIMOHHAs, WHCTPYMEHTaJIbHas U TEXHUYECKas KepaMHKA.
Heoprannueckoe crexno. Knaccudukanus crexonl mo Ha3HaueHUI0 W oOnacTu mpuMeHeHus. CUTalIb.
I'pacdut. AcbGect. CBoiicTBa u 061aCTH IPUMEHEHHUS.

CmazouHble Macia, IJIaCTUYECKHE CMa3Kd, TBEpAble CMa304Hble Marepuaibl. CMa304HO-OXJIAKIAOLINE
AKUJKOCTH.

JlpeBecHbIE KOHCTPYKIIMOHHBIE MATEPHAIIBI.

AHTU(PHUKIIMOHHBIE METAJUINYECKUE U HEMETAJUIMYECKHE MaTepHAaIbL.

Komnozunmonnsle Matepuaisl (KM). Obmiast xapakTepucTHKa KOMIO3UIIMOHHBIX MaTepraioB. /{ucnepcHo-
ynpoueHHble KM, cioucteie KM, Bonoknucteie KM. KomMno3unuoHHbsle MaTepuanbsl Ha METANIMYECKON U
Hemetaymyeckoil ocHoBe. CAIl (cnieueHHbIE alIOMUHUEBBIE MOPOIIKH). APMHUpPOBAHHbBIE MOJIMMEPHBIE
Matepuaisl. Kepamuueckne KOMIO3UIMOHHBIE MaTeprallbl. YTJIEPOIHbIE KOMIIO3UIIMOHHBIE MATEPHAIIBI.
IToHsATHS 0 HAHOTEXHOJIOTUX, HAHOMAaTEpHaax.

Pa3nes 5. JxkoHOMHUYeCKH 000CHOBAHHBIN BBIOOP MaTepHAJIOB.

BbI00Op KOHCTPYKIIMOHHBIX MAaTe€pHajoB Ui KOHKPETHOTO TEXHOJOIMYECKOro mpoiecca. Bwibop
MaTepuasioB Juis OOOpYIOBAaHUS XUMHUYECKHUX IPOU3BOJICTB. Kpurepun u anroput™m BbIOOpa
KOHCTPYKLMOHHBIX MaTepUaIoB. DKOJOTMYECKHE U SKOHOMHUYECKNE ACIIEKThl MATEPUAIOBEACHUS U 3AILUTHI
MaTepHUAIOB OT KOPPO3HH.
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4. O0beM yuyeOHOM THCHUILINHBI

O0BbeM TUCIUTINHBI
Bunsl yaeOHOI paboThI
3E Akan.u. | Actp.u.
O0mas TPy10eMKOCTh THCHHILUINHBI 110 Y4eOHOMY IUIaHY 3 108 81
KonTakTHasi padoTa - ayiuTOPHbIE 3aHATHS: 1,3 48 36
Jlexuuu (Jlek) 0,9 32 24
[IpaxTnueckue 3anstus (113) 0,4 16 12
CamocronTennHasi padora (CP): 1,7 60 45
KoHTakTHas camocTosiTeNbHasT paboTa 0,2 0,15
1,1

CamocrosTeTpHOE H3YUeHHE PAa3/IeoB JUCIUTUINHBI 59,8 44,85
Bua konTpoJs: 3auer

6. TPEBOBAHUS K YCJIOBUSAM PEAJIN3ALIUN ITPOT'PAMMBI BAKAJIABPUATA

6.1 O6mecucremunie TpedoBanus k peanusanuu QOOII 6akanaBpuara

VYHHBEpPCHUTET pacrojiaraeT Ha rpaBe cCOOCTBEHHOCTH MM HHOM 3aKOHHOM OCHOBAaHUH MAaTEpUATBHO -
TEXHUYECKUM OOECTICUCHHEM O00pa30BaTEIbHOM ACSITEIBHOCTH (TMOMEMICHUSIMH M O0OpYIOBAaHHEM) st
peanuzanuu OOII 6akanaBpuara.

Kaxnpiit oOyvaromuiics B T€UeHHE BCEro nepuojaa oOydeHHsl oOecreyrMBaeTCs] MHAWBHIYaIbHBIM
HEOTPaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHON HH(POPMalMOHHO-00pa30BaTEeNbHON Cpe/ie YHHBEpPCUTETA.
OnekTpoHHass  WH(OPMAIMOHHO-OOpa3oBaTeNbHAasl  cpeaa  oOecreyrMBaeT  BO3MOXKHOCTh — JIOCTYIa
oOyuaronierocs u3 Jt000i TOYKH, B KOTOPOM UMeeTCs AOCTYI K MHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM
cetu «HTepHeT», KaKk Ha TEPPUTOPUU YHUBEPCUTETA, TaK U BHE €€.

DnekTpoHHas HHPOpMAITMOHHO-00pa3oBaTeIbHAs Cpe/la YHUBEPCUTETa 00ECIICUNBACT:

— JIOCTYH K Y4eOHBIM IUIaHaM, pabOuYMM MporpaMMaM IUCIUILIAH (MOMIYJEH), MPAKTHK, 3JICKTPOHHBIM
y4eOHBIM W3JaHUSM U 3JIEKTPOHHBIM 00pa30BaTEIbHBIM pEcypcaM, yKa3aHHBIM B paOOuyux Iporpammax
JTUCITUTLINH (MOTyJel ), TPaKTHUK;

— (hopmupoBaHue 3EKTPOHHOTO NOPTHOINO 00YUaIOIIerocs, B TOM YHCIIe COXPAHEHHUE €0 paboT U OLIEHOK
3a 3TU pabOTHI;

— ¢ukcanuio xoaa 00pazoBaTeIbHOIO MpoLecca, Pe3yabTaTOB MPOMEKYTOYHON aTTeCTallud U Pe3ylIbTaToOB
ocBoenust OOII OakanaBpuara;

— TpOBEACHHE YYEOHBIX 3aHATHUN, MPOLEAYP OLEHKH pPe3ylbTaToOB OOydYeHHUs, peaau3alus KOTOPBIX
MpelycCMOTPEHa ¢ MPUMEHEHHEM AIEKTPOHHOTO 00y4YEeHUSs, IUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA;
— B3aUMO/JICHCTBUE M@Ky y4aCTHHKaMH 00pa30BaTENIbHOTO IMPOLIECCa, B TOM YHCIE CUHXPOHHOE U (WJIH)
ACMHXPOHHOE B3aUMOJICHCTBUS OCPEACTBOM ceTH «HTepHeT».

OYHKIIMOHUPOBAHUE D3JEKTPOHHOW HMH(POPMAIOHHO-00pa30BaTeIbHON Cpelbl 00ecreyrBaeTCs
COOTBETCTBYIOIIMUMHU CPEACTBaMU HWH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUHA W KBalu(uKanuen
pabOTHUKOB, €€  HUCHONB3YIOIIMX H  mojafepXkuBaromuxX. @OYHKIMOHUPOBAHHME  JIEKTPOHHOM
nH(bOpMaIMOHHO-00pa30BaTeNbHOM Cpeibl COOTBETCTBYET 3aKOHOAaTeNbCTBY Poccuiickoit Deaeparum.

6.2 TpeGoBaHusI K MATEPHATbHO-TEXHHYECKOMY 00ecre4yeHH 0

MarepuanbHO-TeXHHUECKasi 0a3a YHUBEPCUTETa COOTBETCTBYET JAECUCTBYIOLUIUM MPOTHBOIOXKAPHBIM
IpaBUJIaM U HOpMaM M 00ecreunBaeT MPOBEICHHE BCEX BHJIOB JMCHUIUIMHAPHOW U MEXIUCHUIUTMHAPHOMN
MOJITOTOBKH, MPAKTUYECKOH M HAyYHO-HCCIIEAOBATENBCKOM paboThl 00ydaroIIMXCs, MPEeryCMOTPEHHBIX
y4eOHBIM IJIAHOM.

[lepeyeHp MaTepUaIbHO-TEXHUYECKOTO O0ECIIEUEeHUsI BKIIIOYAET: JICKIIMOHHbIE yueOHbIE ayIUTOPUN
(o6opynoBaHHbBIE BUICOTPOEKIIMOHHBIM 000opy0BaHUEM UL TIpe3eHTaluid, CpeacTBaMu
3BYKOBOCIIPDOM3BEJICHUS, JKpaHOM, M HUMEIOIIME BbIXOA B VHTEepHET), MOMENIeHUs [UIi MpPOBEICHHS
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CEMHMHAPCKUX M TMPAKTHYECKUX 3aHATUH (000pynoBaHHbIE y4eOHOW MeOelnbio), OHMOIMOTeKY (MMEIOIIYIO
paboune KOMIIBIOTEPHbIE MecTa Ui OO0ydaromuxcs II0 IporpaMMe OakajlaBpuaTa, OCHAIIEHHBIC
KOMIIBIOTEPAaMHM € JIOCTYIIOM K 0a3aM JaHHbIX M BbIXoAOM B MHTepHeT), nabopaTopuu, OCHALICHHbIE
COBPEMEHHBIM OOOPYZOBAaHHEM ISl BBIMOJHEHHS HAy4YHO-HCCIEIOBATEIbCKONH pabOThl, KOMIIBIOTEPHBIC
kiaccsl. [Ipu ucnonb30BaHUU NEKTPOHHBIX M3/IaHUM YHUBEPCUTET 00ECHEUNBAET KaXI0T0 00ydaromerocs
BO BpeMsl CaMOCTOSITENIbHOM MOJArOTOBKM pabOYMM MECTOM B KOMIIBIOTEPHOM KJIACCE C BBIXOJIOM B
WHTEepHET B COOTBETCTBUU C TPYJOEMKOCTBIO U3y4aeMbIX TUCIUIIIMH.

[lomemienuss npeacTaBistoT coOON ydeOHble ayIUTOpUU JJIi HPOBEACHMSI Y4eOHBIX 3aHATHUH,
MIPEyCMOTPEHHBIX ~IporpaMmoi OakanaBpuara, OCHAIIEHHbIE OO0OpYJOBaHMEM M TEXHUYECKUMU
cpeacTBaMu 0Oy4YeHMsI, COCTaB KOTOPBIX OIPENENsIeTcs B paboumux nporpaMmmax JUCLMIUIMH (MOAYIEH).

MarepuanbHo-Texuuueckoe obecrnieuenne OOII OakanaBpraTa BKIIOYAET:
6.2.1 Odbopyoosanue, neobxodumoe 8 00pazosamebHoOM npoyecce

Kadpenpa xubepHetnku pacmosaraeT 94 mEpCOHATBHBIMHU KOMIBIOTEpAMH, W3 KOTOPHIX 54
KOMIIBIOTEPOB ~ MCMOJB3YIOTCS B 00Opa3oBaTeslbHOM Tpouecce. I[Ilpm 3TOM  4YHCIIO KOMIBIOTEPOB,
00BEIMHEHHBIX B JIOKAJIbHBIE CETH M MMEIOUINX BBIXOJ B MHTepHET 94. Bce mepcoHanbHbIE KOMIBIOTEPHI
coBpeMeHHBIe ¢ nporieccopamu Pentium II u BeIe.

Kadenpa kubepHernku pacrosiaraeT KOMIBIOTEPHBIMU KiaccaMd Ha 15 mocamodHbIx MecT (aya.
243a), 16 mocagounsix mecT (aya. 247), Ha 8 mocamounsix Mect (aya.112), 9 mocamounsix mect (aya.111), 3
yueOHO-HayYHBIMH J1Ta00paTopHsIMU: JJabopaTopuell COBPEMEHHBIX CPEACTB aBTOMATU3AllMH, JIabopaTopueit
MaTeMaTHYeCKOro MOJEIUPOBAaHUA U JlabopaTopueil reTeporeHHoro karaiau3a ((u3MKOo-XUMHYecKas
naboparopusi). Bce maboparopun ocHameHbl HEOOX0IMMBIMU TPUOOpaMHU U arllapaTaMHu.

JlaGopaTopusi COBpEMEHHBIX CPEACTB aBTOMaTu3anuu (ayad. 244) ocHamieHa: 1) AByXMO3UIIMOHHOM
cucTeMoi ymparieHus kajgopudepom Ha 6aze TPM-2, 2) nByXMO3UIIMOHHOW CHUCTEMOHW PpETyIUPOBAHUS
TeMIEPaTypbl JKUJIKOCTH B €MKOCTH C Memainkod Ha 0aze 2TPMI1 3) TpEXmo3uIMOHHOW CHCTEMO
pEeryJaupoOBaHUs TEMIEPATYPhl KUAKOCTH B EMKOCTH ¢ Memankod Ha 6aze MPT5920, 4) mepenocHoit
TPEXMO3UIMOHHON CHCTEMOW PETyJIMpOBaHMs TeMIlepaTypbl Bo3myxa Ha 6aze MPTS5920H, 5) cucremoit
HETOCPEACTBEHHOTO IMGPOBOTO ympaBieHUs KamopudepoMm ¢ ucrnoiaszoBanueM BbYCT, 6) umiynbcHOM
CUCTEMOW yIpaBJieHHs] KaJlopu(epoM C HCIOJb30BAHHEM HIMPOTHO-UMIYJIBCHOM MOAYNISILMM Ha 0aze
TPM12-PiC, 7) MEKpOIIPOIIECCOPHOM OJTHOKOHTYPHON CHCTEMOM PEryIMpOBaHHs TEMIIEPATyPhl Ha BBIXOJIE
n3 kamopudepa Ha 6aze TPM101, 8) mMukpomporiecCOpHO OTHOKOHTYPHOM CHCTEMOU pEryJupOBaHHUS
TeMIepaTypbl JKHAKOCTH B &EmKkocth Ha Oaze TPMI01, 9) kackagHOW aBTOMAaTHYECKOW CHCTEMOM
peryaupoBaHus ypoBHs Ha 0a3e koHTpouiepa CyBro2, 10) MHUKpOmpOIleCCOpPHON CHCTEMOM yIpaBJICHHS
00BEKTOM MEPUOUIECKOTO ACHCTBHUSA HA 0a3e MporpaMMHUpPyeMoro Jiorudeckoro konTposuiepa [1IJIK150, 11)
MUKPOTIPOIIECCOPHON CHCTEMOH ympaBieHusi KajopudepoM Ha 0aze MNPOrpaMMHPYEMOTO JIOTHMYECKOTO
kouTposuiepa [TJIK150, 12) MukpomnpoiieccopHoil cuctemMoit ynpasienus kinmaTtuueckoi kamepoit KK-350
TXB na 6aze mporpammupyemoro Jorudeckoro kontposuiepa [IJIK150. Kaxnas yctanoBka umeer
aBTOMATU3UPOBAHHOE padouee MecTo, OCHOBY KoToporo coctapisieT [IK ¢ cucteMHbIM OJ0KOM, HaIpsIMYIO
coenuHéHHBIM depe3 COM-mopT ¢ ©0a30BBIMH MHKpPOIpPOIECCOPHBIMU ycTpoiicTBamu. Bee 12 IIK
00BEAMHEHBI B €IMHYIO J1a00PaTOPHYIO CEeTh, UMEIOT HEOOXOAUMOE MTPOrpaMMHOE 0OecIiedeH e U JOCTYIl B
HHurepHer.

JlaGoparopus MaTeMaTUYECKOTO MOAENUpoBaHus (aya. 243) ocHallleHa YCTaHOBKaMU TeIiooOMeHa,
pektudukanuu, adcopOuuu, KpHUcTan3anuy, (Ha3oBOTO PaBHOBECHS, CYIIKH, XMMHUYECKUM PEaKTOPOM,
MeMOpaHHO yCTaHOBKOM, a’poTeHkoM. Jlnms 3ansaTuil ucnonp3yrorces 2 [IK ¢ mpemycTaHOBIEHHBIM
IIPOrpaMMHBIM 00€CTIeYeHUEM.

JIaGopatopusi reTeporeHHoro karanusa ((puzuko-xumuueckass jgabopatopus, ayn. 207) ocHalieHa
KaTaJTUTHYECKON YCTAaHOBKOMW M7l TPOBEACHUS XMUMHUYECKHUX PEaKIuil, HacaJo04HON peKTU(UKAIIMOHHON
ycraHoBkoi Jlymmapk, razoanamuzatopom ['MAM-310-02-2-2, razoBeiM xpomarorpadom 3700 ¢ nByms
KallWJIISIPHBIMU U YeTHIPbMs HacaJouHbIMU KostoHKamHu, [TU/]] perynsropom oanokanansasiM TPM-101-CC.

VY enbHbI BeCc CTOMMOCTH 00OpyJOBaHuUs (He cTapiue 5 jer) B oOueil CTouMoCTH 000pyA0BaHUS
20,3 %

B mnenoMm MOXHO chenaTh ciedyrollee 3akitodeHue: kKadenpa olnagaeT Xopoueil MaTepHaibHO-
TEXHUYECKOW 0a30i Il MPOBEACHUS HEOOXOIUMBIX MPAKTUYECKUX 3aHATUH acCUpPaHTOB. MaTepuasibHO-
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TEXHUYECKasi 6a3a MOCTOSIHHO 0OHOBIsIeTcs, mpudeM |BM PC-coBmecTMBIE KOMIIBIOTEPHI, UCTIOIb3YEMbIC B
y4eOHOM Mporiecce, OOHOBIISIOTCS HanboJiee 4yacTo.

Ha xadpenpe KXTII umeercst yueOHas aymuTopusi, 00OpyHOBaHHAs 3JEKTPOHHBIMU CPEICTBAMHU
JEMOHCTpalMi (KOMIIBIOTEP €O CpEICTBAMHU 3BYKOBOCIPOM3BEIEHUS, IPOEKTOp, 3KpaH) U YydeOHOMU
Mebenplo; y4deOHBbIE ayIUTOPHH JJIsl TIPOBEIEHHS] TEKYIIEro KOHTPOJS BBIMOJHEHHUS BBITYCKHOM
KBaJTM(PUKAIIMOHHON pabOThI, 000pyI0OBaHHBIE 3JIEKTPOHHBIMH CPEJICTBAMH JIEMOHCTPAIINH; KOMITBIOTEPHBIC
KJIaCChl C TMPEAYCTAHOBJIEHHBIM NPOTPAMMHBIM OOECIEUYEHUEM /Il CaMOCTOSTEIBHOTO BBIIOJHEHUS
pacueTHo-npakTuyeckux yacteit BKP; Oubnumorexa, wumeromas pabouyue KOMIBIOTEPHbIE MECTa,
OCHAIIEHHBIE KOMIBIOTEpAMH C JIOCTYIIOM K 0a3aM JaHHBIX M BBIXOJOM B MHTEpHeT s opraHuM3anuu
CaMOCTOSITENIbHOM paOOThI U BBINIOJHEHUS] UHIUBUAYAIbHBIX 3a/1aHUH.

6.2.2 Yueono-naznaonwie nocoousn:

BonbmMHCTBO  AMCHUIUIMH, TpenojaBaeMbIX B OakajmaBpuare, XOpolno obecreueHbl y4eOHO-
HarJISITHBIMHA MaTepHaJlaMH, B TOM YUCJIe JOCTYITHBIMU Yepe3 ceTh MIHTepHeT.

[lo psy IUCIUIUIMH peann30BaHBl 00pa3oBaTebHBIE W y4eOHO-METOJMYECKUE PECYpChl Ha
obpasoBarensHoM nopraie PXTY Moodle.muctr.ru, mupoko ucnosb3yemMbie B y4eOHOM IpoIiecce.

JlocTynHbl Takke ydeOHbIE MaTepHalibl, pa3MENIEHHbIE Ha CalTe MEXKIUCIHUILTMHAPHON
aBTOMAaTHU3UPOBAHHOW cHCTeMBbl oOydeHus http://cis.muctr.ru/alk/. OpranuzoBan A0CTynm K CBOOOJHO
pacmipoCTpaHsIeMbIM 00pa30BaTeIbHBIM IOpTajaM H CalTaM JJIss HCIOJIb30BaHUS WH(OOPMAITMOHHO-
CIIPaBOYHBIX PECYPCOB.

6.2.3 Komnsromepui, UHDOPpMAUUOHHO-MENEKOMMYHUKAYUOHHBIE — CemU, annapammo-
npozpammuble U AyOUOBU3YATbHbBLE CPEOCEA:

Ha xadenpe KXTII, peanusyromieli 0CHOBHYIO MPpO(decCHOHATBHYIO 00pa30BaTEIbHYIO MPOTPAMMY
no HampasieHuto 18.03.02 DHepro- um pecypcocOeperarwmue MpoIrecchl B XUMHUUYECKOW TEXHOJIOTHH,
He(TEeXUMUU U OMOTEXHOJIOTHH, Mpodmib «OCHOBHBIE MPOLECCHl XUMUYECKUX MPOU3BOICTB U XUMHUYECKas
KHUOEpHETHKA», UMEIOTCS B JIOCTATOYHOM KOJIMYECTBE NEPCOHAbHBIE KOMIIBIOTEPHI, YKOMILIEKTOBAHHBIE
npowurpeBatesiva CD u DVD, USB-nopramu, npuHTepamu, MHOTO(YHKITMOHATBHBIMH YCTPOUCTBAMH U
MIPOrPaMMHBIMHM CPEJCTBAMH; MYJIbTUMEIUITHOE MPOEKIIMOHHOE 000pyAOoBaHKE; BeO-Kamepshl; MU(POBOii
(doToanmapar; KONUPOBaAJIbHBIE alMapaThl; JIOKaJdbHAs CETh C BBIXOJOM B MHTepHeT; OecrpoBogHas TOUKa
JI0CTyTIa B JIOKAJIbHYIO CETh U ceTh MHTepHeT.

[Ipu HEOOXOIUMOCTH HCTIONIB30BAHUS ayJUOBU3YaJILHOTO MaTepHala Mpu MPOBEICHUN 00CYXKACHUS
MaTepuaJoB  BBIMIOJHEHUS  HAy4YHO-UCCIEIOBATEIbCKOM  pabOThl ~ MAarucCTPaHTOB,  BBITYCKHOU
KBIM(DUKAIIMOHHOW pabOThl B BUE MPE3EHTAIMH U 3aIIUTE OTYETOB MO BCEM BUJAM IMPAKTUK Ha Kadeape
HUMEIOTCS TPOEKTOPHI, HACTEHHBIEC U TIEPEHOCHBIE KPAHBI, a TAKKE 3BYKOBBIE KOJIOHKH.

Bce xommbroTepsl 00bEIMHEHBI B €IMHYIO JIOKAIBHYIO CETh M MMEIOT JIOCTYIl K TJI0OATbHOU ceTH
Hutepner.

6.2.4 Ileuammuvle u r31eKmpoHHblIe 00pA306amMeEIbHBIE U UHPOPMAUUOHHbBLE PECYPChL:

s peanuzanun OOIT 6akanaBpuata no HanpasieHHio noaroroBku 18.03.02 npogpumto «OcHOBHBIE
IpoIecChl XUMHUYECKUX TMPOU3BOJICTB U XUMHUeckas kuOepHetuka» Ha kapeape KXTII ucnosbiyrores
MH(POPMAIIMOHHO-METOIMYECKHE MaTepualibl: ydeOHble NOocoOMs MO JTUCHMIUIMHAM; METOAMYECKHE
PEKOMEHJALMM K MPAKTUYECKUM 3aHATUAM; DJIEKTPOHHbIE YueOHble MOCOOMS MO AMCHUILUIUHAM;
KaeapanbHble OMOIMOTEKH IEKTPOHHBIX M3/JaHUI MO AMCUUIUIMHAM BapUaTHBHOW YacTH; 3JIEKTPOHHbBIE
MPE3CHTAIMH K pa3/ieNaM JIEeKIIMOHHBIX KypCcOB; YueOHO-METOAnYecKue pa3paboTKu Kadeap B AIIEKTPOHHOM
BHJIE; BUACOYPOKH K pa3zesiaM AUCLHUIIINH.

HInpoko HCHOJB3YIOTCS  DIEKTPOHHBIE 0Opa3oBaTelbHBIE PECYpChl:  MEKIUCUUIUIMHAPHAS
aBTOMATH3UPOBaHHAs CUCTeMa OOyYeHHs Ha OCHOBE CETEBBIX TEXHOJOTMH Uil MOATOTOBKU XHMHUKOB-
TEXHOJIOTOB; NHHOBALIMOHHBIA y4eOHO-METOIMUYECKUI KOMITJIEKC 10 MpobiieMaM XMMHUYECKOH O€30MacCHOCTH
u Ouoyornueckoil 0e30MacHOCTH; CIEUUATN3UPOBAHHOE IMporpaMMHOe oOecrieueHue; 0a3bl JaHHBIX
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CHELMAJM3UPOBAHHOIO  HA3HAUEHUS, UCHOJb3yEMble IIPU MPOBEACHUM HAy4HBIX MCCIEA0BAHUN
OakajaBpaMH | IIPH U3YYCHUH COOTBETCTBYIOLIUX PA3/IEIOB OTACIbHBIX JUCIUTUIMH.

WNudopmanronHo-o0pazoBaTenbHble, THPOPMALTUOHHO-METOHUECKHE, YIeOHO-UCCIeI0BATEIbCKUE
pecypchl; OaHKHM TECTOBBIX 3aJaHHM JJISI CAMOKOHTPOJISA, MPOMEKYTOYHOTO U pyOEKHOTO KOHTPOJIS 3HAHUN
[0 JUCLUMIUIMHAM BapUaTUBHOM 4YacTH IIpOrpaMMBbl IPEACTaBIEHbl Ha 00pa30BaTEIbHOM CaiiTe
mexucnurmuaapHoin ACO http://cis.muctr.ru/alk/, pazpaboranHom Ha Kadempe.

OO0ecrieyeHHOCTh COBPEMEHHBIMH  YYEOHBIMH IOCOOWSIMH, BBINYIIEHHBIMU TIPETOIaBaTeIISIMH
Kadeapsl KXTII mist maructpanToB, BeicoKasg. Ko BCeM Hay4YHBIM W3JIQHHSM U Y4EOHBIM MOCOOHSM,
BeImymieHHbIM yepe3 PO PXTY um. JI.W. MenneneeBa uMmeercs N0CTym 4depe3 GoHIbI HHPOPMAIIMOHHO -
oubmmoreynoro ¢onga. Kpome Toro, OOJBIIMHCTBO MUCHMIUIMH, TPENOJaBaeMbIX Ha Kadeape, MMErOT
pa3BepHYTYI0 HWH(OPMAIMOHHO-00Pa30BaTEIbHYI0O H HH(POPMAITUOHHO-METOAMYECKYIO MOJJICPKKY, K
pecypcam B cetu UHTEpHET.

NupopmanronHo-o06pa3zoBaTenbHble, HHHOPMAITMOHHO-METOUYECKHE, YIeOHO-UCCIe10BaTENbCKIE
pecypcesl IpeacTaBieHbl Ha caiite kadeaps! http://khtp.muctr.ru

OOyuaromuMes oOecniedeH A0CTyn (yIal€HHbIH JIOCTYM), B TOM 4YHCIIE€ B CiIy4ae MNPUMEHEHUs
ANIEKTPOHHOTO  OOY4YEeHHMs, JAWCTAHIUMOHHBIX  O00pa30BaTENbHBIX  TEXHOJIOTUH, K  COBPEMEHHBIM
npodeccuoHalbHBIM 0a3aM JaHHBIX U HMH()OPMALMOHHBIM CHPABOYHBIM CHCTEMAaM, COCTAaB KOTOPBIX
onpezensercs B pabounx NporpaMMax JAUCHUIUIMH (MOIyJIei) U MOAJEKUT €KEer0JHOMY 0OHOBJICHHIO.

[Tomemienus st caMOCTOSITENFHOM paboThl 00YJarOIIMUXCSl OCHAILEHBI KOMITBIOTEPHOM TEXHHUKOM C
BO3MOKHOCTBIO TOJKIIOUEHUS K cetn «MHTepHeT» W oOecmedeHbl JOCTYIOM B  AJIEKTPOHHYIO
MH(POPMAITMOHHO-00Pa30BaTEILHYIO CPEly YHUBEPCUTETA.

VYHuBepcuter  o0ecriedeH  HEOOXOIMMBIM  KOMIUDIEKTOM  JIMIIEH3HOHHOTO W CBOOOJHO
pacnpoCTpaHsIeMOro MpOrpaMMHOTO 00ECTICUCHUSI, 8 MOM YUCIe OmeYecH8eHHO20 NPou3800cmaea (CocTaB
ompezensercs B paboyux Mmporpammax JIUCHUIUIMH (MOAyled) u noodnexcum O00OHO6/IEHUI npu
Heobxooumocmu).

[Ipn wucnonb3oBaHuM B 00pa30BaTENIbHOM TMpOIlECCe IMEYATHBIX M3JaHUN, B YHHUBEpPCUTETE
chopmupoBaH OMOIMOTEYHBIA (POHJ, YKOMIUIEKTOBAHHBIM TMEYATHBIMU HM3JAaHUSIMUA M3 pacdyera He MEHee
0,25 sK3eMIUIsipa KaXJ0TO W3 HM3JaHUM, yKa3aHHBIX B pabouux mMporpamMmax IUCHUIUIMH (MOMIYJEH),
MporpaMMax IpakTUK, HAa OJHOro oOyyaromierocs W3 4YHclia JUI, OJHOBPEMEHHO OCBaMBAIOIINX
COOTBETCTBYIOLIYIO TUCHUIUIHHY (MOJIYIb), MIPOXOISIINX COOTBETCTBYIOIIYIO TPAKTHKY.

OObyuaromumMes obecriedeH N0CTyn (yIAlCHHBIH NOCTYI), 6 MoM 4Yucie é cayudae NPUMEHEeHUs
INEKMPOHHO20 00yYeHUA, OUCHMAHUUOHHBIX O00pPA306AMENbHBIX MEXHOI02Ull, K COBPEMEHHBIM
npodeccuoHalbHBIM 0a3aM JaHHBIX U WH(OPMAIMOHHBIM CIPAaBOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompenensieTcss B paboyux TporpaMmax JUCHHMIUIMH (MOJYyJeH) W TOJUICKUT OOHOBIICHHIO (TIpH
HEOOXOIUMOCTH).

OOyuvaromuecs W3 4YKWClIa WMHBAIUIAOB W JIMI C OTPAaHUMYEHHBIMU BO3MOXKHOCTSIMU 370POBbS
ofOecrieunBarOTCs TMEYaTHHIMU W (WJIM) DJIEKTPOHHBIMU 00pa30BaTeNbHBIMU pecypcamMu B Qopmax,
aIalITUPOBAHHBIX K OTPAaHUYCHUSAM UX 310POBbSL.

Jliia peanusaiii OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl MOATOTOBKU OaKalaBPOB HCHOIB3YIOTCS
¢dboHabl yueOHOI, y4eOHO-METOIUYECKOW, HAYYHOH, MEePHOJUYECKON HAYYHO-TEXHUYECKOW IUTEepaTypbl
WNudopmanmnonno-oudauoreunoro nerrpa (MbL) PXTY um. J[.. MenneneeBa u xadenp, yyacTBYIOIIHX B
peanu3aiyy nporpamMmal.

Nudopmanronno-oubnuoreunsiii  nentp PXTY  wum. 1. M. MenneneeBa obecneunBaeT
MH(POPMALMOHHYIO HOJICPXKKY peanu3anu IIPOrpaMMBl, coJelicTByeT HOJITOTOBKE
BBICOKOKBATU(UIIMPOBAHHBIX  CIEIUAUCTOB, COBEPIICHCTBOBAHMIO Y4eOHOTro IMpolecca, HaydyHO-
HCCIIEIOBATENIbCKOM  pabOThl, CIOCOOCTBYET Ppa3BUTHIO MPO(ECCHOHAIBHOW KYIbTYyphl —OYAyILEro
CMELUAINCTA.

WBL| yHuBepcuteTa obecneunBaeT OOY4aIOIIMXCS OCHOBHOM yueOHOH, yuyeOHO-METOAMYECKOW U
HAy4YHOH JHUTEpaTypod, HEOOXOAMMOM Ul pealin3allid U KadyeCTBEHHOTO OCBOEHHsS OOY4alOIIMMUCS MO
nporpamme OakanaBpuara 0o0pa3oBaTeIbHOTO Mpollecca MO BCeM AUCHUIUIMHAM, npakTukam u [MA
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl TOATOTOBKH OaKalaBpOB.

O6muit 06sem MmHOTOOTpacieBoro Gouaa MBI Ha 01.01.2022 cocraBnsier 1 719 785 ak3.
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@®onp y4eOHON M yueOHO-METOANYECKON JTUTEepaTyphl YKOMILJICKTOBAH NEYaTHBIMU H3aHUSIMU U3
pacuera He MeHee (.25 3K3eMIUIIPOB KaXIOr0 M3 W3JIaHUN OCHOBHOW JIMTEpaTypbl, IEPEYUCIECHHOW B
pabounx mporpamMmax AUCHUILIUH (MOJynei), MpakTHK, W He MeHee (.25 IK3eMIUISIpOB JOMOJHUTEIBHON
nuteparypsl Ha 0.25 oOydarommxcs.

@oHA [IOTIOJHUTENBHON JUTEPATyphl BKIIOYAET MOMHUMO YYeOHOW JHUTEpaTypbl OQHIMAIbHEIE,
CIpaBOYHO-OHONMMOTpaduyecKre, CreHaIn3NPOBAHHBIE OTEUECTBEHHBIE U 3apyOC)KHBIC MEPUOANYCCKUE U
WHGOPMAIMOHHBIEC W3IAHHSL.

NubopmanrmoHHO-O0MOIUOTEYHBIN TIEHTP 00ECIIeYMBACT CAMOCTOSTEIBHYIO paboTy 00yJaronuxcs B
YUTAIBHBIX 3aJ1aX, NMPEIOCTABIAS MIMPOKUN BBHIOODP JIUTEPATYPHI MO aKTyaJIbHBIM HAIPABJICHUSAM, a TaKXKe
obecrieynBaeT JOCTYn K MpodecCHOHAIBHBIM 0a3aM JaHHBIX, WH(GOPMAIMOHHBIM, CIPAaBOYHBIM U
MTOMCKOBBIM CHCTEMaM.

Kaxnpiii oOyuatomuiicss o0ecrieueH CBOOOJHBIM JIOCTYIIOM U3 JIFOOOM TOYKH, B KOTOPOH MMEETCs
noctyn K cetu HTepHeT, K 31ekTpoHHO-0nbnmmoTteunoil cucreme (ObC) YHuBepcurera, KoTopast COAEpKUT
pa3aMyYHbIE H3/1aHUS 10 OCHOBHBIM H3Y4aeMbIM JUCHUIUIMHAM M c(OpPMHUpOBaHA IO COIVIACOBAHUIO C
MpaBooOIaIaTeNISIMU YIEOHOM U y4eOHO-METOAMYECKOM JIUTEpaTyphl.

Jlis Oojee MOJHOTO M ONEPAaTUBHOIO CIPaBOYHO-OMOIMOrpaduueckoro M HHPOPMAIMOHHOTO
obcnyxuBanus B b1l peannzoBaHna TeXHOJIOTUS AEKTPOHHOM I0CTaBKU JJOKYMEHTOB.

PexBu3uTHI 10r0BOpa

(HoMep, 1aTa 3aKJIIOYEHUS,

XapakTepucTuka 0U0JIMOTEYHOT O

Ne 33.03-P-3.1-2173/2020
CymmMma noroBopa — 747 661-28
C 26.09.2020 o 25.09.2021

Horosop ot 26.09.2021
Ne33.03-P-3.1-3824/2021

C 26.09.2021 no 25.09.2022

Ccruika Ha caut ObC —
http://e.lanbook.com

KonuuecTBo kimtoueit — noctyn
JUTSl 3aPETUCTPUPOBAHHBIX
noab3oBateneii PXTY ¢ moboro
KOMIIBIOTEPA.

Y 1aneHHsli 10CTYH NOCIE
NEePCOHAIBHON PErUCTpalliy Ha
caiite OBbC.

DJIEeKTPOHHBbII .
Ne pecype CPOK JelCTBHS), CChLIIKA HA donga, 1ocTtyn Kk KoTOPpOMY
caiit 9bC, cymma norosopa, MPeI0CTABJIACTCH 10rOBOPOM
KOJINYeCTBO KJIK0Yell
1 DJIEKTPOHHO- [IpunayIeKHOCTH — CTOPOHHSIS Komnexknun: «Xumusay - n3g-sa HOT,
OubIMoTeYHAS PexBusuthl norosopa — OO0 «Xumus» - n3a-sa Jlaboparopus
cuctema (3bC) «3marennpcTBO «JIaHb) 3HaHu#, «XuMus» - u3a-sa «JIAHby,
«JTAHb» Horosop ot 26.09.2020 «Xumus»-KHUTY (Kazanckuit

HallMOHAJILHEIN UCCIIEN0BATEIbCKUN
TEXHOJIOTHYECKUN YHUBEPCUTET),
«Xumus» - u3a-sa GDU3MATIINT»,
«Muadopmarukay - n3a-sa «JIAHbDb»,
«Muadopmaruka»-HarmoHanbHbIH
OtkpsiThii YHUBepcuteT «MHTYUT»,
«HX)EeHEepHO-TEXHUYECKUE HAYKW)) -
m3n-sa «JIAHb», «Teoperuueckas
MexaHuKay - u3a-sa «JIAHb»,
DKOHOMHKA ¥ MEHEI)KMEHT» - U3JI-Ba
JamxkoB u K., a Takxe oTaeIbHbIS
W37aHus B COOTBETCTBHUU ¢ JloroBopom.
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http://e.lanbook.com/

[IpuHauIe)KHOCTE — CTOPOHHSA

PexBusutsl norosopa — OO0
«3parenpcTBO «JIaHb)
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3824/2021

Cymma norosopa — 498445-10
C 26.09.2021 no 25.09.2022

Ccruika Ha cait ObC —
http://e.lanbook.com

KosmuecTBo kimrouei — nocryn

JUIS 3aperuCTPUPOBAHHBIX

nonb3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.

VY naneHHslid TOCTYII ITOCe

MIEPCOHAIBHON PETHCTPALUN Ha

cate OBbC.

Komnexkuun: «Xumusn» - uza-sa HOT,
«Xumusy - u3a-sa Jlaboparopus
3HAHUM, «XHUMHUSD) -
KHUTY (Ka3zanckuii HallMOHaIbHBIN
UCCJIE0BATENIbCKUM TEXHOIOTMUECKUI
YHUBEPCUTET), «XUMHS» - U3]I-Ba
OUSMATIIUNT», «ndpopmarukay -
HanmonaneHbiit OTKpBITHIN
VYuusepcurer «MHTYUT», DxoHomuka
1 MEHEKMEHT - u3A-Ba Jlamkos u K.,
a TaKKe OT/AEIbHBIEC U3JIAaHUS U3
KOJUIEKLIMH JPYTruX U3/1aTelbCTB B
COOTBETCTBUU C JloroBOpoMm.

[IpuHaIe)KHOCTD — CTOPOHHSA
PexBusutel norosopa — OO0
«M3marenscTBO «JIagb)
Horosop ot 26.09.2021
Ne 33.03-P-3.1-3825/2021

CymmMma noroBopa — 283744-98
C 26.09.2021 o 25.09.2022

Ccruika Ha cait ObC —
http://e.lanbook.com

KonunuecTBo kiroyen — 10ctyn
JUISL 3apErUCTPUPOBAHHBIX
noJyb3oBaTesied PXTY ¢ mro0oro

KOMIIBIOTEpA.
VY naneHHslid 1OCTYI MOCe
MEePCOHAIILHON pEerucTpalum Ha

«Xumun» - uza-sa «JIAHDb,
«uadopmarukay - n3a-sa «JIAHbDby,
«HXeHEPHO-TEeXHUYECKUE HAYKI) -
m3a-sa «JIAHb», «Teopernueckas

MexaHuKay - u3a-sa «JIAHb»,
«®usukay - n3a-sa «JIAHb», a Taxxe
OT/CIIbHBIC U3JIAaHUS U3 IPYTUX
KoJutexkui nsgarenscrea «JIAHDby» B
COOTBETCTBUH C JIOTOBOPOM.

caitite ObC.

OnexkTpoHHO - | [IpuHaIEAKHOCTH — COOCTBEHHAS OJeKTpOHHbIE BEPCUU YU€OHBIX U
O6ubnmoTeyHas PXTY. Hay4HBIX U37aHuN aBTOpoB PXTY
cuctema UBI] o Bcem OOIL.

PXTY um. Ccpuika Ha cait ObC —
JI.1. Mennenee http://lib.muctr.ru/

Ba (Ha Oaze

ANBC Joctyn i nojas3oBarenen
«HpOucy) PXTYVY ¢ mo0oro koMnbroTepa
WNudopmanmonn [IpuHanneXxHOCTh CTOPOHHSIS. OnexTpoHHas 6ubnmoTeKa
HOPMAaTHUBHO-TEXHUUYECKUX U3AaHUH.

O-CIIpaBOvYHasd
cucreMma

«TEXOKCIIEP

T» «Hopwmsl,

PexBuzutel kouTpakta — OO0
«MH®OPMIIPOEKT-LenTp»

Kontpakr ot 24.12.2021

Conepxut 6osiee 40000 HallMOHATBEHBIX
crangapros u xp. HT/]

216-2779A/2021

IIpaBUIIa,
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CTaHJapThI

Poccunm». CymmMma norosopa — 887 604-00
C01.01.2022 no 31.12.2022
Ccpuika Ha caiit ObC —
http://reforma.kodeks.ru/reforma/
KommuectBo xmroueii — 10
JIMLEH3UH + JIOKAJIBHBIN JOCTYII C
xomnbrorepos MBI
DneKTpoHHas [IpunannexxHocts — cTopoHHsst | B OB/l nocTynHbl 251eKTpOHHBIE BEpCUU
o6ubnuoreka PexBusutel norosopa — ®PI'bY nuccepranuil Poccuiickoin
JUCCePTALMI PI'b ['ocynapcTBeHHON OMOIMOTEKU:
(BB PI'b) Horosop ot 23.04.2021 ¢ 1998 roga — o cnenuanbHOCTSIM:
Ne 33.03-P-2.0-23269/2021 «IKOHOMHUYECKHE HAYKN,
«fOpuanueckue HAyKn»,
Cymma jorosopa — 398 840-00 «[lemarorudeckne HayKu» U
«IIcuxonornyeckue HayKu»;
C 23.04.2021 no 22.04.2022 ¢ 2004 rozna - mo BceM
CIENUATLHOCTSIM, KPOME MEIUINHBI U
Ccbinka Ha caiit ObC — bapmanuu;
http://diss.rsl.ru ¢ 2007 rona - mo BceM
CHEINAILHOCTSIM, BKJII04as paboThI MO
Komuuectso xiroueit — 10 MeIUIIMHE U (hapMalluu.
nuueH3uil + pacneyatka B MBI,
b1 BUHUTH [IpuHagyIeKHOCTH — CTOPOHHSIS Kpynneitmas B Poccun 6a3 qaHHBIX 110
PAH PexBusutel norosopa- BUHUTHU €CTECTBEHHBIM, TOUYHEIM H
PAH TEXHUYECKUM HayKkaM. Bkiroyaet
Horosop ot 20.04.2022 marepuaisl PXK (Pedeparusroro
Ne 33.03-P-3.1-4426/2022 )xypraana) BUHUTU c 1981 r. O6muii
o0bem B/l — 6onee 28 MITH. TOKYMEHTOB
CymmMma norosopa - 100 000-00
C 20.04.2022 no 19.04.2023
Ccblika Ha calT —
http://www.viniti.ru/
KonnuecTBo kiroueit —
JIOKAJIbHBIN TOCTYM JIIst
nosibzoBatenet PXTY B UBI]
PXTYV.
Hayuno- [IpuHagie)xHOCTh — CTOPOHHSIS Hayunas snextponHas Oubnuorexa
IEKTPOHHAs PexBusutel norosopa — eLIBRARY.RU — 310 kpymnHeimuit
oubnnoreka OOO Hayunas 35meKTpoHHAst poccuiickuii nH(HOPMAIIMOHHO-

«eLibrary.ru»

OnonMoTeKa,
Horosop ot 24.12.2021
Ne SU-364/2021/33.03-P-3.1-
4085/2021

CymmMma norosopa — 1 309 275-00

C 01.01.2022 no 31.12.2022

aHAJTUTUYECKUI mopTas B 001acTH
HayKH, TEXHOJIOTUH, MEJUIIMHBI U
oOpa3oBaHnusi, coepkaiuii pedepatsl
U TIOJIHBIE TEKCTHI OoJiee 29 MITH
Hay4HBIX cTaTeil U myOinKanuii, B TOM
qHCIIe AIEKTPOHHBIE BEpCUU OoJiee
5600 poccuilCKuX HayYHO-TEXHUYECKUX
KYPHAJIOB.
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CchUIKa Ha CalT —
http://elibrary.ru

KosmmuecTBo Kimtouei — 1ocTyn
Jutst mosib3oBatene PXTY no IP-
ajzipecaM HEOrPAaHUYEH.

VY najnieHHbINd TOCTYII ITOCIE
IIEPCOHAIIBHON PETHCTPALUX Ha
caiite HOb.

CnpaBouHo- [IpunamiexxHOCTh — CTOpOHHSA | ["apaHT — cipaBOYHO-TIPaBOBasi CUCTEMA
MpaBoBas KontpakT ot 27.12.2021 0 3aKOHOAATENLCTBY Poccuiickoi
cucreMa Ne 215-2745A/2021 denepanuu.
I'apanT»
Cymma xonTtpakTa 680 580-00
C 01.01.2022 o 31.12.2022
CchUlKa Ha CalT —
http://www.garant.ru/
KonmuecTBo kimroueit — nocryn
Ju1st mons3oBateneid PXTY o IP-
aZipecaM HEOrpaHUYEH
DJIEKTPOHHO- [IpuHagIeKHOCTH — CTOPOHHSIS DNIeKTpOHHAass OMOJIMOTEeKa BKITIOYAET
OoubImoTeYHAs «DNEKTPOHHOE U31aTEIIbCTBO 6osiee 5000 HaMeHOBaHU YUeOHUKOB
cucremMa IOPANT» 1 y4eOHBIX TTOCOOHIA 10 BCEM OTpACIIsIM
U3IaTelNbCTBA Horosop ot 16.03.2022 3HAHUM JIJ151 BCEX YPOBHEM
«FOPAMT» Ne 33.03-J1-3.1-4377/2022 poeCCHOHAITBHOTO 00pa30BaHUS
OT BEIYLIUX HAYYHBIX HIKOJI C
CymmMma norosopa — 478 304.00 coOumoieHreM TpeOoBaHUH HOBBIX
OI'OCos.
C 16.03.2022 no 15.03.2023
Ccoinka Ha caiit — https://biblio-
online.ru/
KonuuectBo kitoueii — n1ocTyn
JUIS 3aperUCTPUPOBAHHBIX
nosp3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.
Y 1aneHHsli 10CTYH NOCIE
NEePCOHAIBHON PErUCTpallii Ha
caiite OBC.
DNEeKTPOHHO- [IpuHagie)xHOCTh — CTOPOHHSIS KoMIekT u3ganuii, BXOIAMKX B 6a3y
OoubnroTeyHas 00O «ITonurexpecypc» TaHHBIX «DJIEKTPOHHask OMOIHOTEKa
cucremMa JHorosop ot 16.03.2022 TEeXHHUYECKOTO BY3a».
«KoHcynpTaHnT Ne 33.03-P-3.1-4375/2022
CTYJIEHTa»

CymmMma norosopa — 258 488 - 00

C 16.03.2022 no 15.03.2023

CchUIKa Ha CalT —
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http://www.studentlibrary.ru

KosmmuecTBo Kimtouei — 1ocTyn
JUTSI 3aPETUCTPUPOBAHHBIX
nosb3oBareneit PXTY ¢ moboro
KOMITBIOTEPA.

VYV maneHHblid 10CTyN OCTE
MEPCOHAIIBHON PETUCTPALINU Ha

caiite ObC.
10 DNEeKTPOHHO- [IpuHauIe)KHOCTD — CTOPOHHSA Konnexuus usnanuii yaueOHUKOB U
OoubnmoTeyHas 000 «(3HAHUYM», y4eOHBIX TTOCOOUHI TI0 pa3IMYHBIM
cucrema Horosop ot 06.04.2022 OTpacIIsiM 3HAaHUM JUIsl BCEX YPOBHEH
«ZNANIUM.C | Ne 48 36¢/33.03-P-3.1-4378/2022 npodeccrnoHaTEHOTO 00pa30BaHMUS.
OM»
CymmMma norosopa — 31 500-00
C 06.04.2022 no 05.04.2023
CchUlka Ha CalT —
https://znanium.com/
KonmuecTBo kimrouen - 1ocTyn
JUTSL 3apETUCTPUPOBAHHBIX
nonb3oBareneit PXTY ¢ moboro
KOMIIBIOTEpA.
11 | Uuadopmarmonn | IlpuHammeKHOCTh — CTOPOHHSIS CucremaTu3zanus, KOppeKTUPOBKA
0- 00O «Hayunas snexkTpoHHas npodwuieit yaeasix PXTY u
aHaJIUTUYeCKast OoubnroTexa» YHHUBEpPCUTETA B LIEJIOM. AHAINU3
cucrema Science MyOJUKAIIMOHHOW aKTUBHOCTH
Index Horosop ot 11.04.2022 COTPYJIHUKOB YHUBEPCUTETA.

Ne 33.03-J1-3.1-4376/2022
CymmMma norosopa — 108 000-00
C 11.04.2022 o 10.04.2023

CchUIKa Ha CalT —
http://elibrary.ru

KomuuectBo kiroueii —
JIOKaJIbHBIN TOCTYI JIst
cotpyauukoB MBI

becrutatHble apXUBHBIE KOJUIEKITUH, TPUOOpeTeHHbIe MUHOOpHAYKH IS BY30B.

Apxus MsparenscrBa American Association for the Advancement of Science.llaker «Science
Classic» 1880-1996

Apxus M3nareasctea Annual Reviews. ITaker «Full Collection» 1932-2005

ApxuB m3garenbctBa MHcTuTyTa (Dusuku (BeaukxoOpuranus). ITaker «Historical Archive 1874-
1999y ¢ mepBOro BRINYCKA KAXKIOTO skypHaia mo 1999, 1874-1999

ApxuB ms3garenscrBa Nature Publishing Group. ITaker «Nature» ¢ IEpBOrO BBIIYCKA IIEPBOrO
HomMmepa mo 2010, 1869-2010

ApxuB msnarenncrBa Oxford University Press. TTaker «Archive Complete» ¢ mepBoro BbIIycKa
Ka)KJI0ro >kKypHaia mo 1995, 1849-1995
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http://arch.neicon.ru/xmlui/handle/123456789/1391849
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/1417890

ApxuB m3garennctBa Sage. ITaker «2010 SAGE Deep Backfile Package» ¢ mepBoro BEIIIyCKa
Ka)kJ0ro0 skypHaia mo 1998, 1890-1998

Apxus m3garenscTa Taylor & Francis. Full Online Journal Archives. ¢ IepBOro BBITYCKA KaXXIOIO
KypHasia mo 1996, 1798-1997

ApxuB msnarenscrsa Cambridge University Press. ITaker «Cambridge Journals Digital Archive
(CJDA)» ¢ 11epBOro BBIITYCKa Ka)XI0ro »ypHaia mo 2011, 1827-2011

Apxus xypHanos Koposesckoro xummaeckoro oomecrsa(RSC). 1841-2007

ApXHB KOJUICKIIUU KYPHAJI0B AMEpPHUKAHCKOro reodusndeckoro corwsa (AGU), npenocraBiisieMbIid
m3garenbctBoM Wiley Subscription Services, Inc. 1896-1996

becrnaTtable ouIManbHBIE OTKPBITHIC pecypchl IHTEpHET:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o6benuuser 6omee 10000 HaydHBIX KYpHAJIOB MO PA3IMYHBIM OTpacisiM 3HaHHUM (OKO0JIO 2
MUJUIMOHOB ctaTeil) n3l34 ctpan mupa.
2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 6a3ze pa3zmenieno Oosnee 3000 KHHI MO pa3IMYHBIM OTpAcisM 3HAHUM, MPENOCTABJIECHHBIX 122
HAay4YHbIMHU HU3J1aTCIIbCTBAMMU.
3. BioMed Central https://www.biomedcentral.com/

baza mannbix BrimtouaeT Oonee 300 peneH3WpPyEeMBIX >KYPHAJIOB TO OHOMEAWITMHE, MEAWIIMHE M
€CTECTBEHHBIM HaykaM. Bce cTaThu, pa3MernieHHble B 0a3e, HaX0aITCsl B CBOOOHOM JIOCTYTIE.
4. DrekTpoHHBIH pecypce arXiv https://arxiv.org/

Kpynuelimum OecraTHbI apXUB 3JIEKTPOHHBIX HAy4YHBIX MYyONMKalMil 1o paszgenam (U3MKH,
MaTeMAaTUKU, WHPOPMATUKU, MEXAaHUKH, aCTPOHOMUU U Ouojoruu. VMiMeercs moapoOHbIM TeMaTHUYECKHM
KaTajor ¥ BO3MOXHOCTb ITOMCKA CTaTel 110 MHOKECTBY KPUTEPHEB.

5. Komnekmus sxxypaaaoB MDPI AG http://www.mdpi.com/

MHOTOIUCITUTIIIMHAPHBIA ~ IU(PPOBOM  W3MATEIBCKHN  pecypc, sBIseTcs IIaTGopMoi s
peleH3UPYEMbIX Hay4HBIX JKYPHAJIOB OTKPBITOro nocryna, usnatomuxcsis MDPI AG (bazens, [lIBefinapus).
N3narenbcTBO BhITTycKaeT 6ojiee 120 pa3sHOOOpa3HBIX AJIEKTPOHHBIX KYPHAIOB, HAXOISIIUXCA B OTKPHITOM
JOCTYyTIE.

6. W3narenscTBO ¢ OTKPHITHIM goctyrom InTech http://www.intechopen.com/

[lepBoe u kpymHeiee B MUPE U3AATEIbCTBO, IMyOIUKYIOUIEE KHUTU B OTKPBITOM JOCTYIE, OKOJIO
2500 nayunbix usnanuid. OCHOBHAs TeMaTHYECKas HAINPaBJIECHHOCTh - (PU3MYECKHE W TEXHUYECKUE HAYKH,
TEXHOJIOTUU, METUIIMTHCKUE HAYKH, HAYKU O JKU3HHU.

7. basa nannbix xumuueckux coeaunenuii ChemSpider http://www.chemspider.com/

ChemSpider — sto OecriatHass XuMu4YecKass 0a3a AaHHBIX, MIPEAOCTABIISIONIAss ObICTPBIA TOCTYI K
Oosiee yeM 28 MWUIMOHAM CTPYKTYp, CBOWCTB M COOTBETCTBEHHOW MHpopmanmu. Pecypc mpuHamieKuT
KoponeBckomy xumuueckomy obmectBy BennkoOpuranuu (Royal Society of Chemistry).

8. Komnekuus xxypuaioB PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — koJiekuus *ypHaloB, B KOTOPbIX MYOJUKYIOTCS OTYETHI O HOBBIX MCCIIEIOBAHUIX B
00J1acTH €CTEeCTBEHHbIX HayK M MeIUIMHBL. Bce jxypHanbl pa3MmerieHsl B cBobogHoM poctyrne (Open

Access), Bce CTaThbH MPOXOAT CTPOTO€ HAYYHOE PEelleH3UPOBAaHUE.
9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomctBo mo mareHtam u ToBapHbIM 3Hakam CHIA — USPTO — mpepocraBisieT cBOOOIHBIIM
JOCTYI K aMEPUKAaHCKUM TMaTeHTaM, OIyOIuKoBaHHBIM ¢ 1976 r. Ilo HacTosIIee Bpemsi.
10.  Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[latentsl (100 mareHTHBIE 3asBKU) Oosiee 50 HAIMOHANBHBIX M HECKOJIBKHX MEXKIyHapOIHBIX
MaTeHTHBIX OI0PO, B TOM 4Hcie nociHble TekeThl narenToB CIIIA, Poccun, @panimu, Snonuu u ap.
11.  denepanbHblii UHCTUTYT IIPOMBILLITIEHHON COOCTBEHHOCTH (DUIIC)

http://wwwl.fips.ru/wps/wcm/connect/content ru/ru
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http://worldwide.espacenet.com/
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Nudopmanmonnsie pecypcst ®UIIC cBoOGoHOTO TOCTYMA!

- Onexrponnsie OroyuiereHu. Mzobperenus. [lonesnsie moenu.

- OTKpBITBIE peecTpbl POCCUHCKUX U300pETEHUI 1 3asBOK HAa N300pEeTEeHUSI.

- Pedepatsl poccHiicKuX MaTEHTHBIX TOKYMEHTOB 3a 1994-2016 rr.

- [lomHBIE TEKCTHI POCCHHWCKUX MATEHTHBIX JOKYMEHTOB M3 TMOCJIETHETO O(UIMAIBLHOTO
OIOJUICTEHS.

6.3 TpedoBanus k KaapoBbIM ycjaoBusM peanuzanuun OOII 6akanaBpuara

Peammzanus OOII GakanaBpuata obecrieyMBaeTcCs MEAArOTHYECKUMHU PAOOTHUKAMH YHHUBEPCUTETA, a
TaKKe JIMIIaMU, IpuBJiekaeMbIMH K peanu3anuu OOII GakanaBpuara Ha HHBIX YCIOBUSX.

KBanudukanus nenaroruueckux paOOTHUKOB YHUBEPCHTETAa COOTBETCTBYET KBaJTM()MKALMOHHBIM
TpeOOBaHUAM, YKa3aHHBIM B KBAJIM(PUKAIIMOHHBIX CIIPaBOYHHUKAX U (WJIK) NpodeCcCHOHANIbHBIX CTaHAApTaX.

He menee 60 npoyenmog 4MCIEHHOCTH NEJarOTMYECKUX paOOTHUKOB YHUBEPCUTETA, YUACTBYIOMINX
B peanmzauun OOIl OakanaBpuara, W JIMI, NpPUBJIEKAaEMbIX YHUBepcuTeToM K peanusauuun OOIL
OakanaBpyaTa Ha MHBIX YCIOBHUSAX (MCXOJS U3 KOJMYECTBA 3aMEUIAa€MbIX CTaBOK, NPUBEIEHHOIO K
L[EJIOYUCIIEHHBIM 3HAYEHUSIM), BEIYT HaydHYIO, Y4eOHO-METOIUYECKYI0 M (WJIM) MPaKTUYECKyl padoTy,
COOTBETCTBYIOIIYIO IPOQHITIO MTPETO1aBAEMOM JUCIIUILIHHBI (MOTYJIs).

He menee 5 npoyenmog 4CIeHHOCTH MEeJarornyeckux paOOTHUKOB YHUBEPCUTETA, YIACTBYIOLIUX B
peanuzanuu OOII OakanaBpuara, u JInll, IpUBJIEKaeMbIX yHUBepcuTeToM K peanuzanun OOl 6akanaBpuara
Ha MHBIX YCIOBUAX (MCXOAS W3 KOJMYECTBAa 3aMEIIaeMbIX CTaBOK, NMPUBEJCHHOTO K LEIOYHCIECHHBIM
3HAYEHUSIM), SBISIOTCA PYKOBOAUTEISIMHU U (WUIM) paOOTHHKAMH WHBIX OpPraHu3alui, OCYIIECTBIISIOMIMMHU
TPYIIOBYIO  JIEATEILHOCTh B  MpodecCHOHANBHOM cdepe, COOTBETCTBYIOMIEH MpodeccHoHaTIbHOM
NEeATeNbHOCTH, K KOTOPOW TOTOBSITCS BBIMYCKHMKH (MMEIOT CTaXX paOOThl B JAHHOM NpodeccroHanbHOM
cdepe He MeHee 3 neT).

He menee 60 npoyenmogé 4NCIEHHOCTH NEJAarorMyeckux paOOTHMKOB YHHMBEpPCHTETAa W JIMII,
IIPUBJIEKAEMBbIX K 0Opa30BaTEIbHOW JEATEIbHOCTH YHHUBEPCUTETa Ha MHBIX YCIOBUAX (MCXOIsd W3
KOJIMYECTBA 3aMEIAEMbIX CTaBOK, IPUBEAECHHOIO K LIE€JI0YMCICHHBIM 3HAYE€HUSAM), UMEIOT YUEHYIO CTEIICHb
(B TOM yMCII€ YYEHYIO CTEIIEHb, MIOJIyY€HHYIO0 B MHOCTPAHHOM I'OCYJAapCcTBE U IpU3HaBaeMylo B Poccuiickoit
@enepanuu) ¥ (WIM) ydeHoe 3BaHUME (B TOM 4YHCIE Y4YEHOE 3BaHUE, IOJIYY€HHOE B MHOCTPAHHOM
rocyaapcTse u npusHaBaemoe B Poccuiickoii @enepanun).

6.4 TpeGoBanus k punancoBbiM ycaoBusiM peanuzanuu OOIl 6akanaBpuara

®dunancoBoe obecneuenue peanusanuu OOIl GakamaBpuata OCyIIECTBISETCS B 00beMe HE HIKE
3HaueHUN 0a30BBIX HOPMATHUBHBIX 3aTpaT Ha OKa3aHWE TOCYAAapCTBEHHBIX YCIAYr M0 pealu3aluu
00pa3oBaTeNIbHBIX MPOrPaMM  BBICIIEr0 OOpa3oBaHWs — IporpamMMm OakajaBpuaTa U 3HAYCHUH
KOPPEKTUPYIOMUX KOIPPUIHEHTOB K 0a30BbIM HOpMaTHBaM 3aTpar, OmnpeaensieMblx MHHHCTEPCTBOM
HayKH U BbIcIero o0pazoBanusi Poccuiickoit @eneparuu.

6.5 TpeOoBanusA K NpUMEHsIeMbIM MEXaHHU3MaM OLCHKH KauecTBa 00pa30BaTe/IbHOH NeATEeJbHOCTH U
noaAroroBku odyyawmuxcsa no OOII dakanaBpuara

KagecTtBo 00pa3oBarenbHOM AeATENBHOCTH M TOAroToBKH obOydarommxcsi OOIIl OakanaBpuara
OTIPEEIAETCS B paMKaX CHUCTEMbl BHYTPEHHEW OLIEHKH, & TaKXXE CHUCTEMBbl BHEUIHEN OLIEHKH, B KOTOPOM
YHUBEPCUTET MPUHUMAET y4acTHe Ha 100pPOBOJILHON OCHOBE.

B memax cosepmenctBoBanus OOIl OakamaBpuiata Hpu HpPOBEIEHUM DPETYISIPHOW BHYTpEHHEH
OILIGHKM KadecTBa 00pa3oBaTelIbHOMN NEATENbHOCTH M MOAroToBKHM oOydarommuxcs mo OOII OakanaBpuata
npuBieKaer pabdoronateneil W (WiM) UX OOBETUHEHMS, MHBIX IOPUAMYECKUX U (WIM) (PU3MUYECKUX JIUIL,
BKJIIOYAs M€arorHuecKuX pabOTHUKOB YHUBEPCUTETA.

B pamkax BHYTpeHHEHl cHCTEMBbl OLIEHKM KayecTBa oOpaszoBaresnbHOW gaesrenbHocTH mo OOIT
OakanaBpuaTa OOY4alOIIMMCS TPEAOCTABISETCS BO3MOXKHOCTh OICHMBAHUS YCIIOBUH, COJIEpKaHUS,
OpraHu3allii M KayecTBa 0Opa3oBaTEIbHOTO Tpoliecca B IEJIOM W OTACIBHBIX NUCHMIUIMH (MOIyJei) u
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IIPaKTHK.

BHemnsas oneHka kauecTBa 00pa3oBaTeNIbHON JEITEIBHOCTH 110 IpOrpaMMe OakajaBpuara B paMKax
IIPOLEAYPbl TOCYIAPCTBEHHOM AaKKpPEIWTAlMU OCYLECTBISETCS C LENb0 IMOATBEPKIACHUS COOTBETCTBUS
00pa30BaTENLHON JIEATEIBHOCTH 10 Tporpamme OakanaBpuara TpeboBanusm GI'OC BO.

BHemHss oLieHKa KayecTBa 00pa30BaTEIbHOM JIEATEIIBHOCTH U MOATOTOBKU oOyuaromuxcs no OOIT
0akajaBpuaTa MOXKET OCYIIECTBIISATECS B paMKax MPO(ecCHOHATBHO-OOIECTBEHHOW aKKpEAUTAIIH,
MIPOBOJMMON pabOTOAATESIMHU, UX OObEIUHEHUSAMH, a TAKXK€ YIIOJTHOMOYEHHBIMU UMHU OpraHU3alUsIMH, B
TOM YHCJI€ MHOCTPAHHBIMU OpraHU3alMsIMU, JTM00 aBTOPU30BAaHHBIMU HALIMOHAIBHBIMHU MPO(PECCHOHAIBHO-
OOIIECTBEHHBIMH OPTAaHU3AIUSIMH, BXOIAUIMMHU B MEXKIYHApOJHBIE CTPYKTYpBI, C WEIbI0 TPU3HAHHSA
KayecTBa W YPOBHS TOJTOTOBKM BBITYCKHUKOB OTBEYAIOIIUMHU TpeOOBaHUAM MPOPECCHOHATBHBIX
CTaHIapToOB (IIpy HaJIW4yMM) U (WIM) TpeOOBAaHUSAM pBIHKA TpyJda K CIELUAIMCTaM COOTBETCTBYIOLIEIO
npoduis.

7 HOPMATUBHO-METOANYECKOE OBECIIEHEHUE CUCTEMbBI OHEHKHN KAYECTBA
OCBOEHMSA OBYUHAIOIIUMHUCH ITPOI'PAMMbI BAKAJIABPUATA

B cootBerctBun ¢ ®I'OC BO 3++ mno HanpaBnenutro mnoarotoBku 18.03.02 Duepro- u
pecypcocOeperaiomue npoueccbl B XUMH4€eCKOii TeXHOJ10TMU, HeTeXuMHUH U OHOTEXHOJIOTHH OLIEHKA
kauecTBa ocBoeHHMs oOydaromumuca OOIl OakanaBpuarta BKIIIOYAET TEKYIIUH KOHTPOJIb YCIIEBAEMOCTH,
poMexyTounyto arrecranuio u ['MA obydaromuxcs.

HopmartuBHO-MeToquueckoe oOecreueHue TEeKYLEero KOHTPOJIS YCIIEBAEMOCTH, MPOMEXKYTOUHOU
arrectaruu U [ A obyuarommxcs mo OOII 6akanaBpuata ocymectBisieTcss B coorBerctuu ¢ @I'OC BO
3++ ¥ JIOKaIbHBIMU HOPMATUBHBIMU aKTaMU YHUBEPCHUTETA.

Texywuii KOHMPONIb, NPOMEICYMOYHAS AMMECMAYUS U AMMECMAYUOHHbIE UCNbIMAHUAL UMO2060U
(eocyoapcmeennoii umozogot) ammecmayuu gvinyckuuxos QOII baxkanaspuama

Texymuii KOHTPOJIb W MNPOMEXKYTOYHAsl aTTecTallMsd IO BCEM BMJAM Yy4eOHOM JeATelnbHOCTH
oOyJaromuxcs OCYLIECTBISETCS B COOTBETCTBMM C TpeOoBaHusAMH [losokeHus o peMTHHIOBOM cucreme
OIIEHKH KauecTBa y4deOHOUW paboThl crymeHToB B PXTY wum. JI.M. MeHnneneeBa, MpUHITOTO pPEIICHHEM
VYyenoro coera PXTY um. JI.U. MenneneeBa ot 26.02.2020, nmpoTtokon Ne 8, BBEACHHOTO B JIEHCTBHE
npuka3om pekropa PXTY um. JI.W. Menaeneesa ot 20.03.2020 Ne 27 O/I.

Texkymuii KOHTPOJb YyclieBaeMOCTH OOydaromuxcsi 0OecneuyrMBaeT OLIEHKY YPOBHS OCBOCHMs
JUCLUIUIMH, IPOX0XKIEHUS NPaKTHK, BbinonHeHuss BKP u npoBoaurces npenogaBareneM Ha JitoOOM U3 BUIOB
yUYEOHBIX 3aHATUN. O0A3aMENbHOI COCMABNAIOULEN MEKYULe20 KOHMPOJIA YCNEeGAeMOCMU AGIAECMCA yUem
npenooasamenamu noceuwyaemocmu yueOnwvix 3anamuil odyuaruwumuca. 1lo pesyiabrataM TEKyLIEro
KOHTPOJISL YCIIEBa€MOCTH TPU pa3za B CEMECTp Ul BCeX KypCOB IO BCEM JUCLMIIJIMHAM IPOBOAUTCS
arTecTanus oOyJaromuxcs.

[IpomexxyrouHas aTTecTalysi NIPOBOAUTCA B (OpPME SK3aMEHOB, 3a4E€TOB C OLEHKOW M 3a4eTOB I
BCEX KypCOB IO JUCLMIUIMHAM M NPAKTHUKaM, MPEIyCMOTPEHHBIM YUeOHBIM IUIAaHOM. Pe3ynbTarhl chauu
3a4eTOB OLIEHUBAIOTCA HAa «3aUTE€HO», «HE 3aYTEHO»; 3a4E€TOB C OLICHKOH M 3K3aMEHOB — Ha «OTIUYHOY,
«XOPOLIO», «yI0BJIETBOPUTEIIBHOY, «HEYI0BIETBOPUTEIHLHOY.

ITpu ocBoenun Hacroseit OOII 6akanaBpraTa U3ydeHHE YacTU TUCHUILIMH MOXET ObITh 3aMEHEHO
Ha OHJIAMH-KYpCHl, IPU YCIOBHUH, YTO B pe3ylbTaTe OCBOCHMS OHJIAHH-Kypca (OPMUPYIOTCA Te€ XKe
KOMIETEHIMH (YaCTH KOMIIETEHIIMH), YTO U B PaMKaX YKa3aHHBIX JUCUUIUIMH. OHJIalH-KypC JTOJIKEH ObITh
BbIOpaH M pean30BaH B COOTBETCTBUHM C [losojkeHHeM 0 3aueTe pe3yabTaTOB OCBOCHMS OTKPHITHIX OHJIAMNH -
KypCOB, peanu3yeMbIXx oOpa3oBaresnbHbIMU opranuzauusmu, B PXTY um. .M. MenzaeneeBa, mpUHATOrO
pemienueM Yuenoro coBera PXTY um. J[.[U. MenneneeBa ot 27.03.2020, nporokon Ne 9, BBeneHHOro B
nevicreue npukasoM pekropa PXTY um. JI.M. Menneneesa ot 27.03.2020 Ne 29 O/I.

I'MA ocymecTBasieTcss B COOTBETCTBMM ¢ TpeGoBaHMsMM [lojoxkeHHs O MOpsIKe MPOBEICHUS
roCyJapCTBEHHON HTOrOBOH arrecTanuu 1o oOpa3oBaTENbHBIM IpPOrpaMMaM BBICHIETO OOpa3oBaHUA —
nporpaMmamM OakanaBpuara, MporpaMmam cCleluanuTeTa, nmporpaMMmam Maructparypsl B PXTY um. 1.1
MenneneeBa, npussrtoro pemenueM YueHoro cosera PXTY wum. M. Menneneesa ot 30.10.2019,
npotokoJ Ne 3, BBeieHHOrO B AeiicTBue npuka3zoMm pekropa PXTVY um. /.M. Menaeneesa ot 14.11.2019 Ne
646A; TlonoxeHUsI O BBIMYCKHOW KBaTU(HUKAIMOHHON paboTe A 00ydaroumuxcs Mo oOpa3oBaTeIbHBIM
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nporpaMmaM BbICIIEro oOpa3oBaHMsS — MporpaMMaM OakajlaBpuara, HOporpaMMaM CIHEIHaIUTeTa,
nporpammam maructparypsl B PXTVY M. /I.M. MenzeneeBa, npuHATOrO pemenreM Ydenoro cosera PXTY
uM. J[.U. Menneneesa ot 30.10.2019, npotokon Ne 3, BBeIeHHOro B J€HCTBUE MpHKa3oM pektopa PXTY
uM. JI.1. Menneneesa ot 14.11.2019 Ne 646A.

K I'MA nomyckaroTcst oOydaronipecs, He MMEIOIINE aKaJeMHYECKOW 3aJI0JDKEHHOCTH M B TOJIHOM
oObeme BeImosHUBIIKE yueOHbIH miaHn mo OOIl GakanaBpuata B cootBerctBuuM ¢ @I'OC BO 3++ mo
HanpasieHnto moArotoBku 18.03.02 Duepro- um pecypcocéeperaoimme MNpoueccbl B XHMHYECKOWH
TeXHOJIOTHH, HedTexumMum u OuorexHosorum. Jlns mnposenenus ['MMA B yHHBEpCHUTETE €XKETrOIHO
(dbopMupyroTCs ToCcyIapCcTBEHHBIE dK3aMeHannoHHble Komuccuu (I'DK) u anemnsiuonasie komuccun. TeMbr
BKP otpaxator akTyanbHble TpoOieMbl, CBsi3aHHbIe ¢ HampaBieHuem noarotoBku 18.03.02 Juepro- u
pecypcocOeperaomme Mnpoueccbl B XHMHYECKOH TeXHOJIOTMH, HedrexumMuum U OMOTEXHOJIOTHM.
YHUBEpCUTET YTBEP)KJIAET IE€pPEUYeHb TEM BBITYCKHBIX KBAIM(PHUKAIMOHHBIX pPadOT, MpenIaraeMbIx
oOyuaronumcs (J1ajee — nepeyeHb TeM), U JIOBOJUT €ro /10 CBEeAEHUs OOydaroluIuxcs He MO3JHee YeM 3a 6
MECSILEB J0 JIaThl Hayaia roCyJapCTBEHHON UTOTOBOW aTTECTAllHH.

Tema BKP mepcoHanbHO ISl KaXIOTO OOYHYarOIIErOCs YTBEPIKIACTCS MPUKA30M IMPOPEKTOpa I0
YHUBEPCUTETY Mepes HaualoM BBIIIOJHEHUS BBIITYCKHON KBalIM(PUKAIIMOHHON paOoThl. JIaHHBIM NpHUKa30M
yrBepxkaaercsa Takxke pykooaurenb BKP. Ilepen nauanom Bemonnenust BKP oOy4aromuiicss coBMecTHO ¢
PYKOBOJMTENEM  COCTAaBISAE€T  MHAWMBHAYAJIbHBIM  IJIaH  TOATOTOBKM W BbimojHeHHss  BKP,
MpelyCMaTpUBAIOIIMI  OYEPEHOCTh W CPOKHM BBIMOJHEHMS OTHENbHBIX uacTel paborel. Tekcr
nosicauTenbHOM 3anucku BKP mposepsiercss Ha Hanuuue HEnpaBOMEpPHBIX 3amMcTBOBaHUM. IIpoBepka
OCYILIECTBIISIETCSl B COOTBETCTBUM C lloJlo’keHHEM O MopsiiKe MPOBEPKU BBIMYCKHBIX KBaIHU(UKAIIMOHHBIX
paboT M HAy4dHBIX JOKJIAJOB OO0 OCHOBHBIX pe3yJbTaTaxX IMOATOTOBICHHBIX HayYHO-KBAJIU(UKALMOHHBIX
pabot (muccepTaruii) Ha 00bEM 3aMMCTBOBAHUS M WX PA3MEIICHHS B AJIEKTPOHHO-OMOIHOTEYHOM cCHCTEME
PXTY wum. .. MenneneeBa, npuHATHIM pemieHrneM YdyeHoro coBera PXTY wum. JI.U. Menneneera
oT 30.10.2019, mpotokos Ne 3, BBeileHHBIM B JelicTBUE npuka3zom pekropa PXTY um. JI.1. MenneneeBa ot
14.11.2019 Ne 646A.

3amura BKP mpoBoauTcs Ha OTKpbITHIX 3acenanusx DK ¢ ydactrem He MeHee JIBYX TpeTeil ee
coctaBa. ['paduk 3ammrel BKP cocraBmsieTcss mo corjlacoBaHUiO ¢ OOYYarOIIMMHUCA W JOBOJIUTCS 10
CBeJIeHUsl 00yJaromuxcsi He mo3anee, yeM 3a 30 mueil mo Havyama padotel ['DK. Pesynbrarel padoter [[OK
OTPEEINAIOTCA OICHKAMH «OTIUYHO», «XOPOLIOY», «YIOBJIETBOPUTEIBHOY», «HEYIOBIETBOPUTEILHO» U
OOBSABISIOTCA B TOT K€ JIeHb Mociie O(QOpMIIEHUS B YCTaHOBJIECHHOM IMOPSJKE MPOTOKOJIOB 3aceJaHHid
komuccuit. [lo okonyanuu padoTsl npeacenarens [ OK cocraBiser oT4ET 0 IPOJASITaHHOW padoTe.

Jliisa oOyuaronuxcs U3 4rcia WHBAIUIOB U JIUI] C OTPaHUYCHHBIMU BO3MOXKHOCTSIMHU 3710poBbsi [ TA
MIPOBOJUTCS C YUETOM OCOOCHHOCTEH MX MCUXO0(U3NYECKOTO Pa3BUTHUS, MHAUBUAYAIbHBIX BO3MOXKHOCTEH U
COCTOSIHUS 3JI0OPOBBSI.

8 PABOYUE ITPOI'PAMMBI JUCHHUIIVIUH, TIPAKTHUK U TTHA

Paboune nmporpammbl auctuIuivH, TpakTuk u ['MA (nepedncinenrne AMCHUIUIMH, MpakTuk U ['A u3
y4eOHOTrOo IJIaHa):

1.lHOCTpaHHBIH S3bIK

2.Ucropus (Mctopus Poccun, BceoOras ucropus)
3.IlpaBoBenenue

4.®dunocopus

5.0OCHOBBI PKOHOMUKH U YIIPaBICHUS MPEANPUITHEM
6.Co1nanbHO-TICUXOJIOTHYECKUE OCHOBBI PA3BUTHS JTHUYHOCTH
7.0011ast u HEeOpraHUYECKass XUMHUS

8.Opranuyeckas XuMus

9.AHanuTUyYeCcKask XUMUS

10.®usnueckas XuMus

11.Konnongnast xumMus

12.Maremartuka

13.®usuka
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14.Oxonorus

15.be30nacHOCTD KU3HEACITEIIBHOCTH

16.1mxeHepHast 1 KOMIbIOTEpHAsI rpaduka

17.IlpuknagHas MExaHUKa

18.IIporecchl U anmapaTbl XHMUYECKOH TEXHOJIOTUI

19.00mas XuMHU4YecKasi TEXHOJIOTHSI

20.Cucrembl yrpaBiIeHUS XUMUKO-TEXHOJIOTHYECKAMU TIPOIIECCAMHU

21 .MonenupoBaHHe SHEPTO- U pecypcocOeperaronux mpoieccoB

22 .®duzndeckas KyJabTypa U CIIOpT

23.D5eKTUBHBIC AUCIUIUIUHBI IO (PU3UYECKOH KYJIBTYpe U CIIOPTY

24.BBenenue B HHPOPMAITHOHHBIC TEXHOJIOTHH

24.01. OcHOBBI HUH(POPMAITMOHHBIX TEXHOJIOT UM

24.02. IlpodunsHOE MpOrpaMMHOE 0OECTIeUeHUE ISl PEIIeHUs 3a1a4 MTPOPECCHOHAIBHON IeITeTbHOCTH
25.JTabopaTopHBIiA MTPAKTUKYM 10 OPTAaHUYECKON XUMUHU

26.BpraucinuTeNbHas MaTeMaTHKa

27.Pemienne KpaeBbIX 3a/1a4 U OTEPAIMOHHOE UCUHCTICHUE

28.MakpoKMHETHKa XUMHUYECKHX IIPOLIECCOB

29.MeToapl KHOSPHETUKH XUMHUKO-TEXHOJIOTHISCKHUX ITPOIIECCOB

30.ITpoexTrpoBaHKe NPOLECCOB U aNMapaToB XUMUYECKON TEXHOJIOTHUU

31.MoaenupoBaHUE TUTIOBBIX MPOLIECCOB XMMUYECKON TEXHOJIOTUU

32.Marematnyeckoe MOJEIMPOBAHNE IHEPTO- U pecypcod(h(HEKTUBHBIX TEXHOTOTUYECKHX CUCTEM
33.CoBpeMeHHBIE TEXHOJOTUH aBTOMATH3AIIMN XUMHKO-TEXHOJIOTUUECKHUX MTPOIIECCOB

34 BbIunCIUTENBHBINA SKCIIEPUMEHT B 337ja4aX XUMHYECKON TEXHOJIOTHHU

35.513bIKH 1 cpeapl TPOrPaMMUPOBAHHMS

36.MudpopManinoHHBIE CUCTEMBI XpaHEHHS U 00pabOTKH TaHHBIX

37.YHuBepcanbHbIC NPOrPaMMHBIE CPEACTBA PEIICHHUS MAaTeMaTHUECKUX 3aa4

38.YUucieHHbIE METOJbl PEIICHUs YPaBHEHUM MAaTEMaTHUYECKHX MOJENEH XUMHKO-TEXHOJIOTHYECKUX
IIPOLIECCOB

39.IIporpaMMHpOBaHKE U YUCIECHHBIE METO/IBI B 337ja4aX XUMHYECKOMU TEXHOJIOTHUHN

40.Teopus napopMauu Il TPOLIECCOB XMMUUYECKON TEXHOJIOTUU

41.0OcHOBBI HH(POPMAITMOHHBIX U UHTEPHET-TEXHOJIOT U

42.0cHOBBI KUOEPHETUKH U CUCTEMHOIO aHaIN3a XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB
43.TeopeTrueckre OCHOBBI SHEPTO- U PECypcocOeperaromx mporeccoB

44 MemOpanbl. MoaenupoBaHue U IPUMEHEHUE

45.MatemaTuuecKkoe MOJICIIMPOBAHNUE U METOIbl CUHTE3a TMOKUX XUMHUYECKHUX MPOU3BOJICTB
46.I'eTepOreHHsbIN KaTalau3 U KaTaJUTUYECKUE MTPOLIECCHI

47.Metopl CUHTE3a MHOTOACCOPTUMEHTHBIX 3KOJOTMYECKH YUCTHIX XUMUUYECKUX ITPOU3BOJCTB
48.ABTOMaTU3UPOBAHHBIE CUCTEMbI YIIPABIECHUS XUMHUKO-TEXHOJIOTHYECKUMH MPOL[ECCAMU U CUCTEMaMU
49.MuTerpupoBaHHbIE CUCTEMBI YITPABICHUS XUMUYECKUMHU POU3BOJICTBAMU

50.YuebHas npakTUKa: 03HAKOMUTENIbHAS TPAKTHKA

51.IIpon3BoAcTBeHHAS MIPAKTUKA: TEXHOJIOTHUYECKas (IIPOEKTHO-TEXHOJIOTHYecKasi) MPaKkTUKa
52.I1pon3BoACTBEHHAs MTPAKTUKA: HAYYHO-HCCIIEeI0OBaTENbCKas paboTa

53.11pon3BOACTBEHHAS MMPAKTHUKA: MTPEAIUIIIIOMHAs TPaKTUKA

54.T'ocynapCTBEHHasl MUTOroBasi aTTECTAllMs: BBIMIOJHEHHE, MOATOTOBKA K IPOLEAYpE 3allUThl W 3alluTa
BBIMTYCKHON KBaJM(UKAIIMOHHOM pabOThI

@DaKyIbTaTUBbI

55.I'paxxpaHckas 3amiMTa B Ype3BbIYANHBIX CUTYALUASX

56.IIpoueccsl n annapaTsl Uil IOJIy4EHUS a3poTeren

57.MarepuasioBeqieHIE ISl JHEPTo- U PECypCcoCOePEramIInuX MPOIeccOB XUMHUUECKON TEXHOJIOTHH,

Bxogiamux B OOII no nanpasnenuro noarorosku 18.03.02 Juepro- u pecypcocdeperaouye npouecchbl B
XHMHYECKOW TeXHOJIoruu, HedpTexumMuu u OuorexHosorun, npopwis «OCHOBHBIE NPOIECCHI
XMMHYECKHUX NMPOU3BOJICTB U XUMHYeCKAsi KHOePHETHKA» BBIIIOJIHEHBI B BUJE OTACIBHBIX JOKYMEHTOB,
SIBJISIIOLIUXCST HEOTheMJieMOH yacThio qanHoit OOIN.
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9 ®OH/JIbI OHEHOYHbBIX CPEACTB JJIsA MIPOBEAEHUS TEKYHEI'O KOHTPOJISA
YCHEBAEMOCTH, MIPOMEXYTOYHOM ATTECTAIIMA U THA OBYYAIOIIAXCS OOII
BAKAJIABPUATA

B coorBerctBun ¢ ®I'OC BO 3++ mno wnHampaBnenuro moarotoBkd 18.03.02 Ouepro- mu
pecypcocOeperaoime npoueccbl B XHMU4YECKOH TeXHOJOTMU, He)TeXHMHU U OMOTEXHOJIOTHH M
aTTecTaluu O6yT-IaIOHII/IXC$I Ha COOTBCTCTBHUEC HUX INCPCOHAIBHBIX I[OCTI/I)KGHI/If/'I IHO3TAaITHBIM Tpe6OBaHI/I$[M
OOII 6akanaBpuara pazpadoranbl @OC 10 KaXI0H TUCIUIUIAHE, TpakTuke, | A, BKIFOYaONe TUITOBBIC
3alaHus, KOHTPOJIbHBIC pa6OTI)I, TCCThl, CUTYallUOHHBLIC 3alaHus, Keﬁc-3aﬂa‘-ﬂd, BOIIPOCBHI K 3a4€TaM U
OK3aMCHaM, CpCACTBa M MCTOJblI OLICHKH, IMO3BOJIAIOIINC OLCHUTL 3HAHHWA, YMCHUS, HABBIKM W YPOBCHb

MPHUOOPETEHHBIX KOMIIETEHIINH.

®OC mno pucuuniuHam, npaktukaM, ['MIA paspabareiBatorcs B cooTBeTcTBUM C [lopsakom
pa3paboTK U YTBEp)KICHHUS 00pa30BaTENbHBIX MPOTrpamMM, YTBEPXKACHHBIM pEUICHHEM YYEHOIo COBETa
PXTVY um. JI.U. Menneneea ot 25.06.2020, mporokon Ne 12, BBeleHHBIM B JIeiiCTBHE TIPUKAa30M pEKTOpa

PXTY um. JI.U. Mengeneesa ot 29.06.2020 Ne 48-O/1.
®OC no pucnuminHam, npaktukam 1 ['MA (nepeuens aucuuiing, npaktuk u I'MA u3 yuebGHOro 1iana):

1.lHOCTpaHHBIN S3bIK

2.Uctopus (Ucropust Poccun, BceoOras uctopusi)

3.IIpaBoBeacHUE

4.®dunocodus

5.0OCHOBBI PKOHOMHKH H YIPABJICHUS OPEATPUITACM
6.Co1anbHO-TICUXOJIOTHIECKUE OCHOBBI Pa3BUTUS TUIHOCTH

7.00mas 1 HeopraHudecKass XUMHS

8.Oprannyeckasi Xumus

9. AHanmMTHYECKas] XUMHUS

10.Duznueckas XuMus

11.Komnonanas xumus

12.Maremaruka

13.®dwu3uka

14.DOxomorus

15.be3omacHOCTh KU3HEACATEIIPHOCTH

16.mxenepHasi 1 KOMITbIOTEpHas rpaduka

17 IlpuknagHas MEXaHUKA

18.I1pomecchl 1 anmnapaThl XUMUYECKON TEXHOJIOTHH

19.00mag xuMuuecKast TEXHOJIOT U

20.CucTtemMsbl ypaBIeHUS! XUMHUKO-TEXHOJOTHYECKUMH MPOIECCaMu

21 .MoenupoBaH#e SHEPTO- U pecypcocOeperaroux npoueccoB
22.®dusndeckas KyJlIbTypa U CIOPT

23.D7eKTUBHBIE TUCIUILIMHBI 10 (PU3UIECKON KYIBTYPE U CIIOPTY

24 BBenenue B HHPOPMAIIMOHHBIE TEXHOJIOT U

24.01. OcHoBBI HHGOPMAITMOHHBIX TEXHOJIOTHIA

24.02. IlpodunbpHOE TpOorpaMMHOE 0OecriedeHne Ui peIIeHUs 3a/1a4 MPo(ecCHOHANBHOM 1eATeNbHOCTH
25.JTabopaTopHBIii TPAKTUKYM 110 OPTaHUYECKON XUMUU
26.BrrunciuTenbHas MaTeMaTHKa

27.PelieHne KpaeBbIX 3a/1a4 M ONEPAIIMOHHOE UCUHCICHUE
28.MakpOKHMHETHKA XUMUYECKIX TIPOIIECCOB

29.MeTo 16l KHOEPHETUKH XUMHKO-TEXHOJIOTHYCCKUX MPOIIECCOB
30.ITpoekTrpoBaHKE IPOIECCOB U aNMapaToB XUMUYECKOM TEXHOJIOTUU
31.MopenupoBaHH€e TUIIOBBIX MTPOIIECCOB XUMUYECKON TEXHOJIOTHH
32.MareMaTtudeckoe MOJCIUPOBAHNE YHEPTO- U pecypcodD(HEKTUBHBIX TEXHOTOTHIECKIX CUCTEM
33.CoBpeMeHHbIE TEXHOJOTUHM aBTOMATH3AI[MN XUMHUKO-TEXHOJIOTUUECKHUX MTPOLIECCOB
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34.BbIYMCAUTENBHBIN SKCIIEPUMEHT B 33/1a4aX XUMHUECKON TEXHOJIOTUU

35.513b1ku U cpeibl TPOrpaMMUpPOBaHUS

36.MHpopMamoHHbIE CHCTEMBI XpaHEHUsS! 1 00pabOTKH JaHHBIX

37.YHuBepcaabHble IPOrPaMMHBIE CPEJICTBA PELLICHUS MATEMATUYECKUX 33]1a4

38.UucneHHple METOJbl pEUIEHUS YypaBHEHUI MaTEeMaTUYECKHMX MOJENIEH XUMHUKO-TEXHOJOTHYECKUX
IIPOLIECCOB

39.I1porpaMMupOBaHNE U YMCIEHHBIE METObI B 337jauaX XUMUYECKON TEXHOJIOT MU

40.Teopust mH(bOPMAITUH IS IPOLIECCOB XUMUUYECKOU TEXHOJIOTHH

41.0cHoBBI HH(OPMALMOHHBIX U UHTEPHET-TEXHOJIOT U

42.0OCHOBBI KHOEPHETUKH M CUCTEMHOTO aHAJIN3a XUMHUKO-TEXHOJIOTHYECKUX MPOLIECCOB
43.TeopeTruecKkrue OCHOBBI SHEPTO- U PECYpCOCOEPETaOIINX MPOILIECCOB

44 MemOpanbl. MoaenupoBaHue U IPUMEHEHNE

45.MatemaTuueckoe MOJEIIMPOBAHNE U METO/Ibl CUHTE3a THOKUX XMMHUECKUX IPOU3BOJICTB
46.I'eTeporeHHBIN KaTaau3 U KaTATMTUYECKUE TTPOIIECCHI

47.MeTo/1bl CHHTE3a MHOTOACCOPTUMEHTHBIX 3KOJIOTUYECKH YUCTBIX XUMUYECKUX ITPOU3BOJICTB
48.ABTOMATU3UPOBAHHBIE CUCTEMBI YIIPABJIECHUS XUMHUKO-TEXHOJOTHYECKUMU MPOIIECCAMU U CUCTEMaMU
49 MnTerpupoBaHHbIe CUCTEMBI YIIPaBICHUS XUMUYECKUMHU ITPOU3BOICTBAMU

50.YuebHas mpakTHKa: 03HAKOMUTEIbHAs MPAKTHKa

51.IIpon3BoAcTBeHHAs MTPaKTUKA: TEXHOJIOTHUYECKas (IPOEKTHO-TEXHOJOTHYecKasi) MpakTuKa
52.Ilpou3BoACTBEHHAS MMPAKTUKA: HAYYHO-UCCIIEI0BaTeNbCcKas paboTa

53.IIpon3BOACTBEHHAS MMPAKTHUKA: TPEAIUIIIIOMHAs TPAKTUKA

54.T'ocynapcTBeHHas MUTOroBasl aTTECTALMs: BBINIOJHEHHUE, MOATOTOBKAa K MPOLEAYpE 3allUThl U 3alluTa
BBINTYCKHOM KBaJIM(UKAIIMOHHOM pabOThI

DaKyIbTaTUBbI

55.I'paxkgaHckas 3amuTa B Ype3BbIUANHBIX CUTYALUSIX

56.IIpoueccsl u anmapaThl AJ1s MOJYYECHUS asporesien

57.MarepuanioBeIcHHE JIJIs1 SHEPTO- U PECypcocOeperaronux mpoIeccoB XUMUYECKONW TEXHOIOTHH,

Bxoasamux B OOII no nanpasienuto noarotoBku 18.03.02 Iuepro- u pecypcocoeperaroiinue npoieccbl B
XMMHYECKOH TEeXHOJIOTHMH, He(pPTeXuMHH ¥ OHOTEeXHOJOoruu, npoduwib «OCHOBHBbIE NPOIECCHI
XHMHUYECKHX MPOU3BOJIACTB U XMMHUYECKasi KNOEePHETHKA», BHIIIOJIHEHBI B BUJIE OTACIBHBIX JOKYMEHTOB,
SIBJITIOIUXCST HEOTheMIIEMOU YacThio manuHoit OOII.

10 METOAUYECKHUE MATEPHUAJIBI 10 JUCHUIIVIMHAM, IIPAKTUKAM U I'HA

Meroaudeckue MaTepHalibl 1O JUCHUILIMHAM, NpakTukam U ['MA (mepedyeHb AMCIUIUIMH, MPAKTUK U
I'"A u3 ydaeOHOTrO 1aHa):
1.MHOCTpaHHBIN SA3BIK
2.Uctopus (Ucropust Poccun, BceoOras uctopusi)
3.IIpaBoBeacHUE
4.®dunocodus
5.0OCHOBBI PKOHOMUKH U YIIPaBJICHUSI IPEATPUATUEM
6.Co1nanbHO-TICUXOJIOTHYECKUE OCHOBBI PA3BUTHS JTHUYHOCTH
7.001m1ast 1 HeOpraHUYECcKas XUMHUS
8.Oprannyeckas XuMus
9.AHanuTHueckas XuMHUs
10.duznueckas XuMus
11.Konnongnas xuMus
12.Marematuka
13.®usuka
14.2xonorus
15.be30nacHOCTh )KH3HEACATETHHOCTH
16.MnxeHepHas U KOMITbIOTEpHAs rpaduka
17.IlpuknagHas MExaHUKa
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18.1Iporecchl 1 annapaTbl XAMHYECKOW TEXHOJIOTHH

19.006mas xuMudecKasi TEXHOJIOTHS

20.CucteMsl yrpaBlieHUs] XUMHKO-TEXHOJIOTHUYECKUMH MTPOIIECCAMU
21.MopenupoBaHue 3HEPTO- U pecypcocOeperaronux MpoieccoB
22 .®duzudeckas KyJabTypa H CIIOpT

23.D5eKTUBHBIC AUCIUIUIUHBI IO (PU3UYECKOH KYJIBTYpE U CIIOPTY
24.BBenenue B nH(OOPMAIIMOHHBIE TEXHOJIOTUH

24.01. OcHOBBI MHGOPMAITMOHHBIX TEXHOJIOT HIA

24.02. IlpodunpHOE IpOrpaMMHOE 00eCTIEUCHHE TS PEIICHUS 331249 PO (heCcCHOHATBHOM IeATEIIBHOCTH
25.J1abopaTOpHBIIA TPAKTUKYM 110 OPTAHUYECKON XUMUHT
26.BpraucnuTenbHas MaTeMaTHKA

27.Pemenue KpaeBbIX 3a/1a4 U OTIEPAllMOHHOE UCUUCIIEHNE

28.MakpoKHHETHKAa XUMUYECKUX TTPOIIECCOB

29.Meto 161 KHOEPHETUKH XUMHUKO-TEXHOJIOTHYECKUX MPOIIECCOB

30.IIpoekTrpoBaHue MPOIECCOB U aIMapaToOB XUMHUIECKOU TEXHOJOTHHI

31.MopenupoBaHU€ TUTIOBBIX MTPOIIECCOB XUMUYECKON TEXHOJIOTUU

32.MareMaTtuueckoe MOJSIIMPOBAHNE YHEPTO- U pecypcodrDPEKTUBHBIX TEXHOJIOTUUECKUX CUCTEM
33.CoBpeMeHHBIEC TEXHOJOTUH aBTOMATH3AIIMN XUMHUKO-TEXHOJIOTUUECKHUX MTPOIIECCOB
34.BprYyMcIUTENbHBINA SKCIIEPUMEHT B 33/1a4aX XUMUYECKON TEXHOJIOTHU

35.513b1kH 1 cpeabl MPOrpaMMUpPOBaHUS

36.MudopManinoHHbIE CUCTEMBI XpaHEHHS U 00pabOTKH TaHHBIX

37.YHuBepcaabHbIe TPOTPAMMHBIEC CPEJICTBA PEIICHUS MAaTEMATHYCCKUX 3319

38.YUucieHHbIE METOJbl PEIICHWS YPaBHEHUM MaTEeMaTUYECKUX MOJENEN XUMHUKO-TEXHOJIOTHYECKUX
IIPOLIECCOB

39.IlporpaMmMupoBaHre M YUCICHHBIC METO/IBI B 33/1a4aX XUMHUYECKOU TEXHOJIOTHUHU

40.Teopust mHGOPMAITUH IS IPOIIECCOB XUMHUUECKOU TEXHOJIOTUH

41.0OcHOBBI HHPOPMAITMOHHBIX U UHTEPHET-TEXHOIOT U

42.0cHOBBI KUOEPHETUKH U CUCTEMHOTO aHAJIM3a XMMHUKO-TEXHOJIOTUYECKUX MTPOLIECCOB
43.TeopeTruecKkre OCHOBBI SHEPTO- U pecypcocOeperaromx mporeccoB

44 MemOpanbl. MoenupoBaHue U TPUMEHEHUE

45.MatemaTuyecKoe MOJICIUPOBAHUE U METOIbl CHHTE3a THOKUX XMMUYECKUX ITPOU3BOJICTB
46.1'eTeporeHHbIN KaTajau3 U KaTaJIMTUYECKUE MPOIECChHI

47.Metopl CHHTE3a MHOTOACCOPTUMEHTHBIX 3KOJOTMYECKH YHCTBIX XUMUUYECKUX ITPOU3BOJCTB
48.ABTOMaTU3UPOBAHHBIE CUCTEMBI YIIPABICHUSI XUMHUKO-TEXHOJOTUYECKUMHU IPOLECCAMU U CUCTEMaMHU
49.MHTerpupoBaHHbIe CUCTEMBI YIIPABICHUS XUMUYECKUMHU MPOU3BOICTBAMU

50.YuebHas npakTUKa: 03HAKOMUTENIbHAS TPAKTHKA

51.IIpon3BoACcTBEHHAS MIPAKTUKA: TEXHOJIOTHUYECKas (IPOEKTHO-TEXHOJIOTHYeCcKasi) MPaKkTUKa
52.IIpou3BoAcTBeHHAs MMPAKTUKa: HAyYHO-UCCIeI0BaTENbCcKas paboTa

53.I1pou3BOACTBEHHAs MMPAKTUKA: MTPEAIUIITIOMHAs TPaKTUKA

54.I'ocynapCTBEHHasi MUTOroBasi aTTECTAlMs: BBINOJHEHHE, MOATOTOBKA K IPOLIEAYpE 3allMThl M 3alluTa
BBIMTYCKHOHN KBaJTM(UKAIIMOHHOM pabOThI

@DaKyIbTaTUBbI

55.I'paxgaHckas 3aiMTa B YpE3BBIYANHBIX CUTYaLUAX

56.I1porieccsl u anmapaThl Ui MOJIy4eHUs adporenei

57.MarepuanoBeqieHIE ISl SHEPro- U pecypcocOeperammx npoieccoB XMMUYECKO TEXHOJIOTHH,

Bxogamux B OOII no nampasienuto noarorosku 18.03.02 Juepro- u pecypcocdeperaonye npouecchbl B
XHUMHYECKOH TeXHOJOruu, HepTeXHMUHM M OHOTexHoJorum, Mpoduibr «OCHOBHBIE MPOLECCHI
XMMHYEeCKMX NMPOU3BOACTB U XUMHUYECKasi KHOePHEeTHUKA», BBIIIOJHEHB! B BUJE OTIEIBHBIX JOKYMEHTOB,

SIBJISIIOIIMXCS HEOThEMJIEMOM 4acThiO JaHHOM OOIL.

11 PABOYAS TPOTPAMMA BOCITMTAHUA
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Pabouas mporpamma Bocnurtanusi, Bxoxasmas B OOIl no wnanpaienuto mnonrotoBku 18.03.02
JHepro- W pecypcocOeperaiomme TMpPoUecchl B XUMHYECKOH TeXHOJOrMH, He(TeXUMHU M
ouorexHosornu, Inpoduns «OcCHOBHbIE TMpomecchl XHMUYECKHX TPOU3BOACTB M XHMHYECKasi
KHOepPHeTHKA», BBIIIOJIHEHA B BUIE OTIEIBHOTO JOKYMEHTA, SIBJIAIONIETOCS HEOTHEMIIEMOI 4acThIO JaHHOM
OOIL.

12 KAJTEHJAPHBIN IIJIAH BOCIIUTATEJIBHOM PABOTBI

Kanenmapusiii mian BocnuTaTenbHOM paboThl, Bxomsamuid B OOIl mo HampaBieHUIO MOATOTOBKU
18.03.02 Duepro- u pecypcocOeperamiide NMpomeccbl B XMMHYECKOW TEXHOJIOTHHM, He(TeXUMUH U
ouorexHosornu, npodpuns «OCHOBHbIE TMpolecchl XHMUYECKHX TPOU3BOACTB M XHMHYECKasi
KHOEePHETHKA), BHINOJIHEH B BUJIE OTJEJIBHOTO JOKYMEHTA, SBJISIONIETOCS HEOThEMJIEMON YacThIO0 JaHHOU
OOII.
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	уметь:
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	1. Цель дисциплины – научить студентов понимать физико-химическую сущность фундаментальных основ различных теорий катализа, методологии  направленного подбора и приготовления катализаторов, методам определения каталитической активности, методам исслед...
	Уметь: (6)
	Владеть: (6)
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	Выполнение и представление результатов научных исследований.
	1 Цель государственной итоговой аттестации: выполнения, подготовки к процедуре защиты и защиты выпускной квалификационной работы – выявление уровня теоретической и практической подготовленности выпускника вуза к выполнению профессиональных задач и соо...
	2 В результате прохождения государственной итоговой аттестации: выполнения, подготовки к процедуре защиты и защиты выпускной квалификационной работы у студента проверяется сформированнность следующих компетенций, а также следующих знаний, умений и нав...
	Выпускник, освоивший программу бакалавриата, должен обладать следующими компетенциями:
	3 Краткое содержание государственной итоговой аттестации: выполнения, подготовки к процедуре защиты и защиты выпускной квалификационной работы
	Государственная итоговая аттестация: выполнение,  подготовка к процедуре защиты  и защита выпускной квалификационной работы  проходит в 8 семестре на базе знаний, умений и навыков, полученных студентами при изучении дисциплин направления 18.03.02 Энер...
	Государственная итоговая аттестация: выполнение, подготовка к процедуре защиты и защита выпускной квалификационной работы проводится государственной экзаменационной комиссией.
	Контроль уровня сформированности компетенций обучающихся, приобретенных при освоении ООП, осуществляется путем проведения защиты выпускной квалификационной работы (ВКР) и присвоения квалификации «бакалавр».
	4 Объем государственной итоговой аттестации: выполнения, подготовки к процедуре защиты и защиты выпускной квалификационной работы
	3. Краткое содержание дисциплины
	6.1 Общесистемные требования к реализации ООП бакалавриата
	Университет располагает на праве собственности или ином законном основании материально-техническим обеспечением образовательной деятельности (помещениями и оборудованием) для реализации ООП бакалавриата.
	Каждый обучающийся в течение всего периода обучения обеспечивается индивидуальным неограниченным доступом к электронной информационно-образовательной среде университета. Электронная информационно-образовательная среда обеспечивает возможность доступа ...
	Электронная информационно-образовательная среда университета обеспечивает:
	– доступ к учебным планам, рабочим программам дисциплин (модулей), практик, электронным учебным изданиям и электронным образовательным ресурсам, указанным в рабочих программах дисциплин (модулей), практик;
	– формирование электронного портфолио обучающегося, в том числе сохранение его работ и оценок за эти работы;
	– фиксацию хода образовательного процесса, результатов промежуточной аттестации и результатов освоения ООП бакалавриата;
	– проведение учебных занятий, процедур оценки результатов обучения, реализация которых предусмотрена с применением электронного обучения, дистанционных образовательных технологий;
	– взаимодействие между участниками образовательного процесса, в том числе синхронное и (или) асинхронное взаимодействия посредством сети «Интернет».
	Функционирование электронной информационно-образовательной среды обеспечивается соответствующими средствами информационно-коммуникационных технологий и квалификацией работников, ее использующих и поддерживающих. Функционирование электронной информацио...
	6.3 Требования к кадровым условиям реализации ООП бакалавриата
	Реализация ООП бакалавриата обеспечивается педагогическими работниками университета, а также лицами, привлекаемыми к реализации ООП бакалавриата на иных условиях.
	Квалификация педагогических работников университета соответствует квалификационным требованиям, указанным в квалификационных справочниках и (или) профессиональных стандартах.
	Не менее 60 процентов численности педагогических работников университета, участвующих в реализации ООП бакалавриата, и лиц, привлекаемых университетом к реализации ООП бакалавриата на иных условиях (исходя из количества замещаемых ставок, приведенного...
	Не менее 5 процентов численности педагогических работников университета, участвующих в реализации ООП бакалавриата, и лиц, привлекаемых университетом к реализации ООП бакалавриата на иных условиях (исходя из количества замещаемых ставок, приведенного ...
	Не менее 60 процентов численности педагогических работников университета и лиц, привлекаемых к образовательной деятельности университета на иных условиях (исходя из количества замещаемых ставок, приведенного к целочисленным значениям), имеют ученую ст...
	6.4 Требования к финансовым условиям реализации ООП бакалавриата
	Финансовое обеспечение реализации ООП бакалавриата осуществляется в объеме не ниже значений базовых нормативных затрат на оказание государственных услуг по реализации образовательных программ высшего образования – программ бакалавриата и значений корр...
	6.5 Требования к применяемым механизмам оценки качества образовательной деятельности и подготовки обучающихся по ООП бакалавриата
	Качество образовательной деятельности и подготовки обучающихся ООП бакалавриата определяется в рамках системы внутренней оценки, а также системы внешней оценки, в которой университет принимает участие на добровольной основе.
	В целях совершенствования ООП бакалавриата при проведении регулярной внутренней оценки качества образовательной деятельности и подготовки обучающихся по ООП бакалавриата привлекает работодателей и (или) их объединения, иных юридических и (или) физичес...
	В рамках внутренней системы оценки качества образовательной деятельности по ООП бакалавриата обучающимся предоставляется возможность оценивания условий, содержания, организации и качества образовательного процесса в целом и отдельных дисциплин (модуле...
	Внешняя оценка качества образовательной деятельности по программе бакалавриата в рамках процедуры государственной аккредитации осуществляется с целью подтверждения соответствия образовательной деятельности по программе бакалавриата требованиям ФГОС ВО.
	Внешняя оценка качества образовательной деятельности и подготовки обучающихся по ООП бакалавриата может осуществляться в рамках профессионально-общественной аккредитации, проводимой работодателями, их объединениями, а также уполномоченными ими организ...
	7 НОРМАТИВНО-МЕТОДИЧЕСКОЕ ОБЕСПЕЧЕНИЕ СИСТЕМЫ ОЦЕНКИ КАЧЕСТВА ОСВОЕНИЯ ОБУЧАЮЩИМИСЯ ПРОГРАММЫ БАКАЛАВРИАТА
	В соответствии с ФГОС ВО 3++ по направлению подготовки 18.03.02 Энерго- и ресурсосберегающие процессы в химической технологии, нефтехимии и биотехнологии оценка качества освоения обучающимися ООП бакалавриата включает текущий контроль успеваемости, пр...
	Нормативно-методическое обеспечение текущего контроля успеваемости, промежуточной аттестации и ГИА обучающихся по ООП бакалавриата осуществляется в соответствии с ФГОС ВО 3++ и локальными нормативными актами университета.
	Текущий контроль, промежуточная аттестация и аттестационные испытания итоговой (государственной итоговой) аттестации выпускников ООП бакалавриата
	Текущий контроль и промежуточная аттестация по всем видам учебной деятельности обучающихся осуществляется в соответствии с требованиями Положения о рейтинговой системе оценки качества учебной работы студентов в РХТУ им. Д.И. Менделеева, принятого реше...
	Текущий контроль успеваемости обучающихся обеспечивает оценку уровня освоения дисциплин, прохождения практик, выполнения ВКР и проводится преподавателем на любом из видов учебных занятий. Обязательной составляющей текущего контроля успеваемости являет...
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