AHHOTanuM padboynx NPOrpaMm AUCHUIINH
JAMcuMIinHbI 00A3aTeIbHOM YacTH (0a30Bast 4acTh)

AHHoOTaIUs padoyeil mporpaMMbl y4eOHOH TUCIUTLINHBI
HNuocrpannsiii a3bik (b1.5.1)

1.LHeap quCHUILUIMHBI — TpUOOpeTeHre 00yJaromuMucs oomeil, KOMMyHUKATUBHOU U
po(heCCHOHALHOW KOMITETCHIIUH, YPOBEHb KOTOPBIX HAa OTACIBHBIX JTanax sS3bIKOBOH
MOJTOTOBKA  TO3BOJIIET  MCMOJB30BaTh  HMHOCTPAHHBIM  S3bIK  MPAKTHYECKH KAk B
npodecCuoHaIbHON  (MMPOW3BOJACTBEHHON W HAY4YHOM) JACSITENBHOCTH, TaK W Ui LeJe
camMo00pa3oBaHusl.

2.B pe3yabTare u3yYeHUs [IUCHMIUIMHBI O0y4yalouuiicss 10 mNporpaMmme
0axkajaBpUATa J0JIKEH:

Ooébnadamp cnenyrommmu o0mekyIpTypHbIiME (OK) KoMIeTeHIusIMu:

- CHOCOOHOCTh K KOMMYHHUKAllMM B YCTHOM M THChbMEHHOW (opmMax Ha pPyCCKOM H
WHOCTPAaHHOM  sI3BIKaX JUIA PEIICHUS 3a1ad  MEKIUYHOCTHOTO W MEXKYJBTYPHOTO
B3aumoeiictBus (OK-5).

3namo:

- OCHOBHBIE CIOCOOBI  COYETAaEMOCTH  JIEKCMYECKMX €IWHUIl U  OCHOBHBIE
CJIOBOOOpa30BaTEIbHbBIE MOJICIIH;

- PpyCCKHME DSKBHBAJEHTHl OCHOBHBIX CJIOB M BBIpQXEHHH peyd B Mpoliecce
MEXJINYHOCTHOTO U MEXKYJIbTYPHOTO B3aUMOJAECHCTBHS;

- OCHOBHBIE MPUEMBI U METO/IbI peEpUPOBAHUS U AaHHOTUPOBAHUS JIUTEPATYPHI;

- TACCHBHYIO W AaKTHBHYIO JIEKCHKY, B TOM 4Hcje OOIICHAyYHYIO M CHEIHaIbHYIO
TEPMHHOJIOTHIO, HEOOXOAUMYIO JJis paOOThl Ha/l TUIIOBBIMU TEKCTaMHU;

- IpUeMBbI pabOoThl C OPUTHHAIILHOMN JINTEPAaTypPOil Ha HHOCTPAHHOM SI3BIKE.

Ymemy:

- paboTaTh C OPUTHHAIBHOM JIUTEPATYPO HA MHOCTPAHHOM SI3bIKE;

- paboTaTh CO CIOBapeM;

- BECTHU IMEPENUCKY Ha U3YyYaeMOM SI3bIKE C IIeJIbI0 MEXINYHOCTHOTO U MEXKKYJIBTYPHOTO
B3aUMOJCHCTBUS;

- BECTH PEUEBYIO JIEATEILHOCTh MPUMEHUTENBHO K chepe ObITOBOM U MpodecCHoHATBbHON
KOMMYHHKAIUH.

Bnaoemp:

-MHOCTPAHHBIM SI3BIKOM Ha YPOBHE MEXIMYHOCTHOTO M MEXKYJIbTYPHOTO OOIICHHMS,
HaBbIKAMU M YMEHUSAMH pEUeBOM JAEATENbHOCTH IPUMEHMTENBHO K cdepe ObITOBOM U
npodeccHOHaTbHON KOMMYHHKAIIUK, OCHOBAaMH ITyOJIMYHON peyH;

- OCHOBaMM pe(epupoBaHMS UM AaHHOTUPOBAHUS JIUTEpaTypbl Ha HU3y4yaeMoOM
MHOCTPaHHOM SI3bIKE.

3. KpaTkoe conep:kanue JMCHUIIHHBI:

Bsenenue. [Ipeamer u poab nHOCTpaHHOTO si3bIKa. KpaTkue ucropuueckue cBeeHus o0
U3y4aeMoM s3bIKe. 3aJJaul U MECTO Kypca B ITOArOTOBKe OakanaBpa TEXHUKU U TEXHOJIOTHH.

Monyns 1. |.I'pammaTrueckue TpyAHOCTH U3y4aeMOro sI3blIKa:

1.1 JInunHble, MpUTSKATEIbHBIE U IPOUYNE MECTOUMEHHUS.

CripsikeHue riiaroja-cBs3KHy.

M3meHeHue riarona-cBsi3ku B popmax HacTosuero spemenu. OOpa3oBaHue pa3IMyHbIX
BUJIOBPEMEHHBIX (OpM ¢ mMoMoIIpl0 Tiaroia-cBs3ku. OOpa3oBanwe W ynorpebicHue GopMm
[ACCUBHOrO 3ayora. l3MeHeHMe IJlarona-cBs3KM B Pa3IUYHBIX (opMax MPOLIEIIEro U
Oynyiuero BpeMeHHU. I maron-cBs3ka B OTpULATENbHBIX IPETOKEHUSIX.

1.2 Tlopsnok cioB B mnpemiokeHuH. IIpsaMoil MoOpsaoK C€JIOB  yTBEPAUTEIBLHOTO
NpPEUIOKEHUsI B PAa3IMYHBIX BHIOBpEMEHHBIX (opmax. I3MeHeHWe mTOpsiaKa CIOB B



BOIPOCHUTENBHBIX MpeaokeHusX. Ilopsaok cloB U MOCTpOEHUE OTPULIATENBHBIX MPEAJIOKEHUN.
OMpaTHuecKkue KOHCTPYKIHH.

Mopyns 2. ll.UTenne TeMaTUYECKUX TEKCTOB:

2.1. BBexmeuue B crieliMaabHOCTE

2.2 I.1. Menpeneen

2.3. PXTY um. JI.11. MenaeneeBa

[TonsiTve o Bugax 4TeHUs Ha MpUMepax TeKCToB o Xumuu, /1. Menoeneegee, PXTY um,
J.U. Menoeneesa.

AKTHUBH3A1US JIEKCUKU POYUTAHHBIX TEKCTOB.

Monyns 3. lll.ITpakTuka ycTHON pedu Mo TemMam:

3.1. «T'oBopuM 0 cebey,

3.2. «B roponue»,

3.3. «PaiioH, T71€ g KUBY».

MoHosnoruueckas pedsb 1o TeMe «o cedey.

Monyis 4. |.I'pammaTtryeckue TpyAHOCTH U3y4aeMoro s3bIKa:

4.1. Unpunutus. ®opmel nnpunutuBa. [IponomkeHHslit 1 nep@eKkTHpli HHOUHUTUB.
OyHkuu MHQUHUTHBA B mnpemsiokeHnd. OOpazoBaHue U ynoTpeOiieHHe WH(QUHUTHUBHBIX
00OpOTOB THUIMA «CIOKHOE MOJUIeXKAIee» U «CI0KHOE JONOJHEHue». BapumaHThl mepeBona
MH(GUHUTUBHBIX 00OPOTOB HA PYCCKUH SI3BIK.

4.2. Bunopemensnble (Qopmbl riarojioB. OOpa3zoBaHME MPOCTHIX, HPOJIOJIKEHHBIX,
nep@exTHbIX M Nep(EeKTHO-NPOAOKEHHBIX BpeMeH. BompocurenbHble MpenIoKeHUus B
pa3nn4HbIX BpeMeHax. OOpa3oBaHue OTpULATEIbHBIX (POPM IJ1aroja B pa3InyHbIX BPEMEHAaX.

Monyns 5. |l.M3ydaroniee yTeHHe HAy4YHO-TIOMYJSPHBIX TEKCTOB IO BbIOpaHHOU
CHEUAIBHOCTH.

IIpumepHas TeMaTHKa TEKCTOB:

5.1. «broTexHoIOrNs U HAYYHBIE METOBD»

5.2. «Hedrexumudeckoe MpeanpusTue.

Monyns 6. 1. [IpakTrka yCTHOM pedn 1Mo Teme

6.1. «CmyoeHnueckas scuznby.

6.2. «XuMHs1, U3MEPEHUSI B XUMUYECKON TEXHOJIOTUM»

Monyns 7. |. 'paMmaTryeckue TpyIHOCTH U3Y4aeMOoro s3bIKa:

7.1. Tlpuuactus. IlpuyacTusi HaACTOSIIET0O M TMPOIIEANIEro BpeMeHU. IlepdekTHbie
dopmbl TpuyacTus. MecTo TpPUYACTHI B TpeUIOKeHUH. Pa3nuyHble BapuaHTHI TEepeBOa
npuvacTuil Ha pyccKkui sA3bIK. [IpuuacTHbIe 000POTHI M IPUEMBI UX MIEPEBO/IA HA PYCCKUH SI3BIK.

7.2. CocnaratenbHoe HakJIoHEHHE. DOpMBI cocaraTeIbHOr0 HaKJIIOHEHHS B U3y4aeMOM
A3bIke. MoJabHble TJarojbl M HX HCIOJIb30BaHUE B NPEMJIOKEHHUSIX B COCIaraTeIbHOM
HAaKJIOHEHUU. THIBI yCIIOBHBIX IIpEMIOKEHUH. BapuaHThl nepeBoja NPENIOKEHHM B
cociaraTeJIbHOM HAaKJIOHEHUH U YCIOBHBIX MPEII0KEeHUH.

Monyns 8. Il.M3yuaroniee yTeHrE TEKCTOB IO TEMATHKE:

8.1. «Xumuueckas madbopaTopus.

8.2. «M3Mepenus B crienuanbHOMN 1a00paTOpUNY.

Monynsb 9. lll.ITpakTuka ycTHOM pedn Mo TeMam:

9.1. «Ctpana u3y4aemMoro si3bIkay,

9.2. «IIpoBeneHue 1eI0BOM BCTpEeun»,

9.3. «3akioueHne KOHTPAKTA.

4. O0beM AUCHUIIMHBI B BU/IbI Y4eOHOH padoThl

Bun yuebHoi# paboThl B 3aueTHBIX B akanewm.
€AMHULIAX Jacax
OO61asi TPy10€eMKOCTb JMCHUILUIMHBI M0 Y4eOHOMY IJIAHY 8 288
AYyIUTOPHBIE 3aHATUS 2,2 80
Jlexknuu - -




IIpakTHYecKHe 3aHATHSA 2,2 80

CamocrosTenbHas padoTa: 4,8 172

By uToroBoro KOHTpoJIs: 3a4eT/7K3aMeH 1 DK3aMeH
(36)

AHHOTauus padoyeil nporpaMmMbl y4eOHOM JUCUMIIIIMHBI
®unocodus (b1.6.2)

1. Heap aucUMIIMHBI: CHOPMUPOBATH Y CTYJIEHTOB KOMIUIGKCHOE IMPEICTaBICHHUE O
ponu u Mecte (UIOCOPUM B CHCTEME T'yMaHUTAPHBIX, COLMUAIbHBIX M €CTECTBEHHBIX HAYK,
MO3HAKOMHUTh WX C OCHOBaMH (miIoco()CKOro 3HaHWS, HEOOXOAMMBIMU I PEIICHUS
TEOPETUUECKHUX U MPAKTUYECKUX 3a/1a4.

3agauu AMCUMIIMHBI:

o (dhopMupOBaHKE HAYYHBIX OCHOB MUPOBO33PEHUS CTY/ICHTOB;

. (hopMUpOBaHHE HABBIKOB JIOTUYECKOTO, METOJIO0JOTHYecKoro u (uiocodckoro
aHaM3a pa3BUTUSA U QYHKIIMOHUPOBAHMS PA3IMYHBIX cep KU3HU OOIIECTBA, €r0 COIHMAIBHBIX
WHCTUTYTOB,;

. dbopMupoBaHue  yMEHHI UCII0JIb30BaTh ¢bunocodckue 3HaHUsA B
npohecCHOHANBEHOM NeSTENBHOCTH Oy AYyIINX CICIIUATUCTOB;
o (dhopMUpOBaHHE TBOPYECKOTO MBIIUICHUS, CAMOCTOSTEIBHOCTH  CYXKICHHIA,

UHTEpeca K OTCYECTBEHHOMY M MHPOBOMY KyJIbTYPHOMY M HAyYHOMY HACJIEIUIO, €ro
COXPAHEHMIO U MPEYMHOKEHHIO.

2. B pe3yabraTe wu3ydYeHUsl [IUCHMILUIMHBI o0y4yalolMiicd 1O MNporpamme
0akaJjiaBpUAaTa J0JIKeH:

Oéaaoamy cnenyronmu oomekynbTypHbiMU (OK) kKoMmeTeHIUAMU:

- YMeThb UCHOJb30BaTh OCHOBBI (QUIOCOPCKUX 3HAHUKH UIg  (POPMHPOBAHUSA
MEpoBo33peHueckoi mosummu (OK-1);

B pesynbrare ocBoeHus Kypca puiaocopuu CTyACHT JT0JIKEH:

3HamMb:

OCHOBHOE COIepKaHue TIaBHBIX (PUIOCO(CKHUX IIKOJI W HampaBleHU, MpeIcTaBUTeNeH
9TUX MIKOJ, CBSI3b M paziuyue HuX Quiocopckux wuaed, CBA3b HCTOPUKO-PHIIOCO(CKUX
KOHIIETIIIMI ¢ COBPEMEHHBIMHU MPo0IeMaMu HHIUBUIYalbHON M 0OIIIECTBEHHON )KU3HH;

ymemy:

NOHUMaTh M aHAJIW3UPOBATH MHUPOBO33PEHUYECKHE, COLMAIbHBIE W WHAWBUIYaJIbHbIC
poOJIeMbl COBPEMEHHOHN JKM3HM; TPAMOTHO BECTH TUCKYCCHIO, apTyMEHTUPOBAaHHO OTCTaWBATh
CBOIO TMO3MIIMIO IO 3HAYUMBIM (PHIOCOPCKUM IMpOoOIeMaM COBPEMEHHOM KHM3HM, ONMUPAsCh Ha
HapaOOTaHHBI B ucCTOpuM (GuiIocOpUU MaTepuan; NPUMEHATh MOJIy4eHHble (uiocopckue
3HaHUS K pEeIIeHUI0 MPo(ecCHOHANbHBIX 331a4;

enaoemo:

NpeCTaBICHUAMHU O GUIOCOPUHN KaK HAyKe U CHCTEME LIEHHOCTEH, ee MecTe B CUCTEME
TYMaHUTApHOTO 3HaHUS; OCHOBaMH (HIOCO(CKOTO MBIIUICHHS, KaTErOPHUAIBHBIM ariapaToM
U3y4aeMOi JUCIHILINHBI, (UI0CO)CKUMU METO/IaMU aHaIM3a Pa3InYHbIX MpoOseM, HaBBIKAMU
dbunocopckoit  KymbTypsl JJIS  BBIPAOOTKH  CHCTEMHOTO, II€JOCTHOTO  B3TJIsAga Ha
JeMCTBUTENIFHOCTh M MECTO XUMHUH U XUMUYECKON TEXHOJIIOTUH B LIEJIOCTHON KapTUHE MUPA.

3. Copep:xaHue AUCHUIIHHBI

Bgenenne. @unocodusi, ee MPOUCXOKICHUE U POJIb B OOIIECTBE.

Mooyne 1. Ocnognvie punocoghckue wkouwl.

AnTtnuHas  Qunocodpust (mocokpatuku, coductel, Cokpar, Jemoxput, Ilnarown,
ApuCTOTENb, JIITUHUCTUYECKU-PUMCKas (rtocodus). OCHOBHBIE MPOOJIEMBI CPETHEBEKOBOM
¢unocopun u snoxu Bospoxaenus. Punocodus Hosoro spemenu (XVII — XVIII Bs.)
Uneonorus [Ipocsemenus. Hemenkast kmaccuueckas duiocodus. Pycckas ¢unocopus XIX —
XX BB. OcHOBbl MapkcucTckoi Quimocopuu. OCHOBHBIE HANpPaBICHUS COBPEMEHHOU
bunocodum.



Mooynv 2. @unocogckue koHyenyuu Obimusi U NO3HAHUAL

[Ipobnema ObiTus B uctopuu ¢unocopun. [loHATHS MaTepHATLHOTO U HUACATBHOTO.
OcHoBHBIE (minocockre HampaBICHUS: MaTepHaTu3M W upeanu3M. [IpuHIun riobambHOTO
9BOJIIOIIMOHU3MA B COBPEMEHHOI HayYHON KapTHHE MUpA.

Konmuenuy mpocTpaHCcTBa U BpeMEHH B UCTOPHU HHIIOCO(UHU U HAYKH.

[Tpoucxoxnenue coznanus. Posib Tpyaa B IpOMCXOXKACHUU co3HaHus. MneanucTuyeckue
U MaTepualucThyeckue KoHuenuuu co3HaHus. Co3Hanue u Mo3r. Co3HarenbHOE U
6ecco3narenbHoe. Co3HaHue U s13bIK. CoO3HAHME U CaMOCO3HAHME.

KoHnenmu rHOceosoru B UCTOpUHM  (PMIOCO(UU: CEHCYalu3M, palliOHAIHN3M,
CKENTHLIM3M, arHOCTUIIM3M, KOHIEMNINS BPOXKACHHBIX UJCH, anpuopu3M. J{nanekTuka no3HaHus:
YYBCTBEHHOE M paluoHajgbHOe. OCHOBHbBIE TEOPUU UCTUHBI.

Mooyns 3. IIpobremvl uenosexa 8 ¢hunocogpuu.

Yenosek kak npeaMmer ¢puiaocopckoro aHanuza B uctopuu ¢punocodpun. Iporcxoxaenue
YeJIOBEKa: IPUPOJHBIE M COLMAJIBHBIE YCIOBHUS aHTPOIIOCOLMOreHe3a. buosornyeckoe u
collMajbHOE B YyesioBeke. HAMBU I, MHAUBULYAJIbHOCTD, TUYHOCTb.

CMbICT KU3HU U NpeiHa3HaueHue yenoBeka. JKusHb, cMepTh, Oeccmeptue. [BrkeHue
HEHAcWIus, ero pojib B coBpeMeHHOM »xu3Hu. Llenmm u nennoctu. CBoboga BoIuM U
OTBETCTBEHHOCTb JINYHOCTH. HpaBCTBEHHbIE, PETUTHO3HbBIE, SCTETUUYECKHE LICHHOCTH.

Mooynv 4. @unocogpus ucmopuu u obuecmasa

YenoBek B cHUCTEeME COLMAIbHBIX CBs3ed. JIMYHOCTH M Maccel, cBoOOJga H
HeoOxoaumocTh. Dunocodust ucropuu: GOpMANMOHHAS U UBWIM3AIMOHHAS KOHIEHIUN
UCTOpUYECKOro pas3Butus. lIporpeccucrckue m IUKIMYECKHE MOJENU pa3BUTHA. [JoOanbHbIE
po6ieMbl coBpeMeHHOCTH. KoHIenus ycToiurBOro pa3BuTHs U ClieHapUH Oy IyIIEro.

O6miectBo 1 ero cTpykTypa. ConuanbHasi, MOJIUTHYECKas U {yXOBHas chepbl 00IIecTBa.
Konnennuu rocygapctsa B uctopuu gpuiiocodekoit mpiciu. ['paxkaanckoe 001IECTBO U IPaBOBOE
roCyAapCTBO.

Mooy 5. @unocopckue npobaremvl XumMuu U XUMULECKOU MEXHOI02UU

Hayunoe u BHeHayuHoe 3HaHUe. CTpyKTypa Hay4HOTO 3HAHHS, €r0 METOJbl U (HOPMBI.
Hayunble peBosonny M cMEHa TUIIOB palMoHaidbHOCTU. Hayka B cOBpeMEHHOM MHpe. DTHKa
HAYKH ¥ OTBETCTBEHHOCThH YUEHOTO.

[IpoGnema cooTHomIeHUS HaykH M TeXHUKU. ColuanbHbIE IOCIEICTBUS HAYYHO-
TEXHUYECKOTO TMporpecca. IJTUYECKUE M HKOJIOTMYECKHE HMMIIEPAaTUBbI Pa3BUTHS HAYKH U
TEeXHHKHU.

MecTo XuMUU B CUCTEME €CTeCTBEHHBIX HayK. OCHOBHas mpoljemMa XUMHUU KaK HaAyKH U
npousBoAcTBa. llenm w  3amaum xumuueckod — TexHosornu. Cneuumduka  XHMHKO-
TEXHOJOTMYECKOro 3HaHUA: (pyHAaMEeHTaIbHOE U MPUKIATHOE, IMITUPUIECKOE U TEOPETHUECKOE.

4. O0beM MCUMIIMHBI M BUABI Y4e0HO# padoThl

. B 3aueTHBIX B akazem.
Buabl yueOHol padoTsl
eIMHUIIAX qacax
OO0uasi TPY/10eMKOCTh THCHMILJIMHBI 110 YYeOHOMY IJIAHY 5 180
AYIUTOPHbIE 3aHATHS: 4/3 48
Jlexuuu 8/9 32
Cemunapsi (C) 4/9 16
CamocrositeabHas padora (CP): 8/3 96
Buja koHTpOJISI: DK3aMeH 1 36

AHHOTanus padoyeil mporpaMmbl y4eOHOM JUCHUNIIMHBI
Hcropus (b1.B.3)
1. Heap AucuMmIuHbL: GOPMHUPOBAHUE Y CTYACHTOB KOMIUIEKCHOTO MTPEICTABICHHS O
pOJIM U MECTE UCTOPUH B CUCTEME TYMAHUTAPHBIX U COLIUANBHBIX HAYK, KYJIbTYPHO-
HCTOPHUYECKOM cBoeoOpa3un Poccun, ee MecTe BO BCEeMUPHO-UCTOPUYECKOM Iporiecce, 00
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OCOOEHHOCTSIX U OCHOBHBIX 3Tamnax €€ HCTOPUYECKOTO Pa3BUTHS; BBEICHUE CTYICHTOB B KPYyT
UCTOPUYECKHX MPOOIJIEM, CBSI3aHHBIX C 00J1aCThI0 Oy aylIel NpodeccnoHaIbHOM e TeNbHOCTH.

3agaum M3yyeHUS HCTOPUHM 3aKIIOYAIOTCA B MNPUOOPETEHUH CIEIYIOIIMX 3HAHWM,
pa3BUTUU YMEHUI U HABBIKOB JIMYHOCTH:

* [IOHMMaHUE T'PaXJaHCTBEHHOCTH U MATPUOTU3MA KaK MPEAAaHHOCTH cBoeMy OTedecTBy,
CTPEMJICHUSI CBOMMHU JCUCTBUSAMHU CIIy)KUTb €r0 UHTEpecaMm, B T.4. U 3alIUTE HALMOHAJIbHBIX
uHTepecos Poccuu;

* 3HaHUE JBIKYLIUX CUJI U 3aKOHOMEPHOCTEN UCTOPUUECKOI0 IIPOLECCa; MECTA YEIIOBEKA
B HICTOPUYECKOM IIPOLIECCE, MOJUTHYECKON OpraHu3aluy o0IIecTBa;

* BOCIIMTAHUE HPABCTBEHHOCTH, MOPaJIH, TOJICPAHTHOCTH;

* IIOHUMaHUE MecTa U poju obnactu aesTesnbHOCTH BblyckHuka PXTY um. JI. W.
MemieneeBa B 00IIECTBEHHOM Pa3BUTHH, B3aUMOCBS3H C IPYTMMHU COLMAILHBIMUA MHCTUTYTaMH;

* HaBBIKM MCTOPUYECKON aHAUTUKU: CIIOCOOHOCTh HA OCHOBE HUCTOPUYECKOTO aHaJIn3a U
npoOJEeMHOTO MOJX0Aa MpeoOpa3oBbIBaTh MH(OPMAILMIO B 3HAHUE, OCMBICIMBATH HPOLECCHI,
coObiTust U sBieHUs B Poccum u MupoBOoM cooOmiecTBe B HMX JWHAMUKE U B3aUMOCBSI3H,
PYKOBOJICTBYACh IPUHIMIIAMU Hay4YHOU OOBEKTUBHOCTH U HCTOPU3MA;

* YMEHHE JIOTUYECKU MBICINUTh, 00J1a7asi CaMOCTOSITENIbHOCTBIO CY)KJIE€HUI, MHTEpec K
OT€UYECTBEHHOMY M MHMPOBOMY KyJIbTYPHOMY M HAy4YHOMY HACJICAMIO, €r0 COXPAaHECHHUIO U
IIPEYMHOKEHUIO.

2.B pe3yabTaTe M3y4yeHus JMCHMIIMHBI CTYIEHT J0JI2KEH:

Osnademp crienyrOmMMU KOMIETEHIUSIMMU:

- CIIOCOOHOCTh ~ AHAJU3UPOBATh  OCHOBHBIE  A3Tambl U 3aKOHOMEPHOCTHU
MCTOPHYECKOTO Pa3BUTHUS 00LIecTBa Uil POPMUpPOBaHUS rpaxaanckoi nosuimn (OK-2)

- CIIOCOOHOCTh HCMOJb30BaTh OCHOBBI SKOHOMHUYECKMX 3HAaHUH B pa3iIMYHBIX
chepax xuzHenesteabHocT (OK-3)

- CIOCOOHOCTh HCIIONIb30BaTh OCHOBBI NPABOBBIX 3HAHUN B PAa3NUYHBIX cdepax
xusHenestensaoctd (OK-4)

B pesynbrare n3yueHust Kypca UCTOPUH CTYACHT JOJDKEH:

3HamMp:

* OCHOBHBIE HalpaBJIEHUs, TPOOIEMBbI U1 METOAbl HCTOPHUUECKON HAYKH;

* OCHOBHBIE JTambl M KIOuYeBble cOObITHS ucTopuu Poccuum u mupa; 0cOOEHHOCTH
pPa3BUTHSL POCCHICKOTO TOCYJIapCTBa, BBLIAIONIMXCS JESTENIed OTEYEeCTBEHHON U BCeoOIIei
UCTOPUH.

ymemp:

* COOTHOCHTH OOIIME HCTOPHUYECKHE TMPOLECChl W OTHENbHbIE (DAKThI, BBISBISATH
CYLIECTBEHHBIE YEpPThl MCTOPUYECKUX TIPOIECCOB, SIBIEHUH M COOBITUM; aHAIM3UPOBATH
COLIMAJIbHO-3HAYUMBIE TTPOOJIEMBI;

* (¢dopMynupoBaTh M apryMEHTHUPOBAHO OTCTaWBaTh COOCTBEHHYIO TIIO3UIHIO IO
pa3IMYHBIM NPoOIeMaM UCTOPHUH.

enademu:

* IpEICTaBICHUSIMU 00 UCTOPHUH KaK HayKe, €€ MECTE€ B CUCTEME T'yMaHUTAPHOTO 3HAHMUS,

* IPE/ICTAaBIECHUSIMU 00 OCHOBHBIX 3TallaXx B UCTOPUHU YEJIOBEUYECTBA U UX XPOHOJIOTUH;

* KATeTOpUATbHO-TIOHATUHHBIM alapaToM U3y4aeMoi TUCIUIUIMHEI;

* HaBbIKAMHU aHAJIN3a UCTOPUYECKUX NCTOUYHUKOB.

3. Conep:kanue TUCHUNIMHBI

B copepxanue Kypca BKIIOYaeTCs MOHATHE 00 HCTOPUN KaK HayKe, 0 €€ MECTe B CHCTEME
COLIMATIbHO-TYMaHUTAPHBIX HAYK, U3JIaraloTCsi OCHOBBI METOJI0JIOTMH UCTOPUUECKON HAYKH.

PackppiBaeTcs conepkanue U 0011ast XapaKTepUCTUKa OCHOBHBIX 3TAllOB OTEUECTBEHHOM
uctopun. Hauano poccuiickoii rocymapctBeHHocTH. KueBckas Pych. DTHOKyIbTYpHBIE U
COLIMAJIBHO-TTOJINTUYECKHUE MPOLIECCHI CTAHOBIIEHHS] POCCUMCKON rocy1apCcTBEHHOCTH. [IpunsaTue
XPUCTHUAHCTBA.



Pycckue 3emmn B XII — Hauane XVI BB. O6pazoBanue Poccuiickoro rocymapcrsa, ero
ucropuyeckoe 3HaueHnue. Poccus B cepenune XVI — XVII BB.

Poccniickoe rocynmapctBo B XVIII Beke — Beke MOAEpPHM3aLMM W IPOCBELICHUS.
Pedopmer Ilerpa 1 kak mepBas NOMBITKA MOAEPHHU3ALMU CTpaHbl, €€ OCOOEHHOCTH.
®opmupoBanue Poccuiickoli ummnepun. OCHOBHBbIE HAIpPaBIICHUS «EBPONEU3ALUU») CTPaHbL.
OBoJIOLIMS COLMAIBHONW CTPYKTYphl oOecTBa. [lanpHeiimee pacmupenue rpanul] Poccuiickoit
UMIIEPUH.

Poccus B XIX croneruu. IIpombinuiennsiii nepeBopor B EBpone u Poccun: obuiee u
ocobenHoe. Baxkneimue yciaoBus nepexoqa Poccun k uHycTpuanbHOMY OOLIECTBY — pEIICHUE
KPECTBSIHCKOTO BOIIpOCa u OrpaHUYEHUE CaMOJIEpIKaBHs. JlnurensHOCTD,
HEIOCJIEe0BaTeIbHOCTh, LMKIMYHOCTh Ipolecca OypxkyazHoro pedopmupoBanus. Pomib
CcyOBbeKTUBHOro (hakropa B mpeojoieHuH orcTaBaHus. Pedopmber XIX Beka, UX 3Hau€HHE.
O61ecTBenHbIe ABMkeHUs B XIX Beke.

Poccus B Hauane XX Beka (1900 — 1917rr.). OcobeHHOCTH COLMATBHO-DPKOHOMUYECKOTO
pazButusg Poccunm B Hayasle XX Beka. OObeKkTHBHasg NOTPEOHOCTb WHAYCTPHUAIBHOU
MozepHuzauuu Poccun. CooTHomieHue noauTudeckux cuwil B Poccunm B Hauvane XX Beka.
Hapacranue xpusuca camopepkaBusi. IlepBas poccuiickas pepomtonus. (OOpa3zoBaHue
noJMTHYeckux napruil. l'ocygapcrBeHHas nayMa Hadasa XX BeKa KAk IEPBBIA  OIBIT
poccuiickoro napiaameHtapusma. CToJbslnuHCKas arpapHasi pedopma. [lepBas MupoBas BoliHa U
yuactue B Hell Poccun. ®eBpanbckas peomouus 1917r. u KopeHHBbIE HW3MEHEHHUS B
MOJIUTUYECKON KU3HU CTPAHBI.

dopMupOBaHUE U CYIIHOCTh coBeTckoro crpos (1917-1991rr.). IloaroroBka u nobdena
OxkT1a0pbckoro BoopyskeHHoro Bocctanusi B Ilerporpane. II Beepoccuiickuii cbe3n CoBeToB u
€ro pemieHus. DKOHOMHYECKasi M COLMaIbHasl MOJIMTHKA OOJIBIIEBUKOB. I'parkaaHcKas BoiHA U
uHocTpanHas wuHTepBeHNUsA. Cynpba u 3Hauenue HOIla. VYTBepxkaeHwe ogHOMAPTUHHON
nonutuyeckoit cucremsl. O6pazoBanne CCCP. [Tonutnyeckast 60pbba B mapTHUH U TOCYAaPCTBE.
CCCP B rons! nepBbix msaTwieTok (konery 20-x rr. — 30-e rr.). DopMupoBaHue peXxuMa JTMIHON
Bracth CTajMHa M KOMAaHJIHO-aJMUHUCTPATUBHOM CHCTEMBI YIPABICHHUS TIOCYIapCTBOM.
Buemnsis momutuka CCCP B 20-30-e rr. CCCP Bo BTOpOIi MUpOBO# U Benukoit OTeuecTBEHHON
BOMHE. l3MeHeHHe COOTHOLIEHUs CWJI B MHpE IOcie BTOPOM MHUpPOBOM BOMHBL. Hawano
«XO0JIOIHOM  BOHMHBI». TpyaHoctu  mnocieBoeHHoro  pasButuss CCCP.  VikecroueHue
HOJUTUYECKOTO  peXHMMa M HACOJIOTHYECKOro  KoHTpousid.  IlonbITkn — OOHOBIEHUS
«rocynapctBeHHoro coruanuima». XX cbe3n KIICC u ocyxnenue Kynpra qugHoctyd CTalnHa.
«OrtTenens» B IyXoBHOH cepe. DxoHomHuueckue pedopmsl cepeaAnHbl 60-X roJ10B, MPUUUHBI UX
He3aBeplIeHHOCTH. HapacTaHue KpU3UCHBIX SIBJIEHHUM B COBETCKOM o0O1ecTBe B 70-e — cepennne
80-x romoB. Buemmnss momutmka CCCP B konme 60-x Hadanme 80-X IT.. OT paspslku K
000CTpeHHUI0 MeXAyHapogHoW oOctaHoBKU. «llepecTpoiika»: cCymHOCTb, LEIH, 3aJauH,
OCHOBHBIE dTalbl, pe3yiabTaThl. Pacmag CCCP. O6pa3oBanue CHI'.

CraHoBJIeHHE HOBOM poccHiickoi rocymapctBeHHOCTH (¢ 1991- mo Hacrosiee Bpemsi).
JIluGepanbHasg KOHLENIMS POCCHUMCKUX pegopM: MepexoA K PpbIHKY, (opMupoBaHue
rpaxkaaHckoro oOmiecTBa M ImpaBoBoro rocyaapctsa. «lllokoBast Tepamus» 3KOHOMHYECKHX
pepopm B Hauame 90-x romoB. Koucturyums Poccuiickoii @enmepamuu  1993r.
Me:xHanuoHanbHble oTHOLIEHUs. [lonmuTuueckne mapTuu M OoOLIECTBEHHbIE IBMKeHUs Poccun
Ha coBpeMeHHOM Jtane. Poccus Ha myTtu MonepHum3anmu. Poccuss B cucreMe MHUPOBOHN
HSKOHOMUKH U MEXKITYHAPOAHBIX CBSI3EH.

4. O0beM AUCHUIIMHBI U BU/IbI Y4eOHOH padoThl

O6beMm
Bun yueOHOM paboTh B 33a4eTHREIX B
eAMHUIIAX aKajgeMuyiec
KHX yacax
O0mas Tpy10eMKOCTb THCIUILIHHBI 110 Y4eOHOMY 4 144
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TUIAHY

AYIUTOpPHbIE 3aHATHS 1,3 48
Jlexm (Jlek) 0,9 32
[Tpaktuaeckue 3anstus (113) 0,4 16
CamocrositeibHas padora (CP): 1,7 60
Pedepar 0,6 20
[ToaroToBKa K KOHTPOJIHHBIM paboTam 0,3 10
CamMocCTOosTeIbHOE H3YUYCHHE Pa3lIesIOB Kypca 0,8 30
Buj utoroBoro KoHTpoJIsi: Ik3amMeH (IK) 1 36

AHHOTanus pado4eil nporpaMMspl y4eOHOM JHCIUIITTHHBI
dusunveckas kyabrypa (b1.5.4)

1 Hesn 1ucHUNIHHBI

—  OBJIaJICHHE METOAOJIOTHEl Hay4YHOTO MO3HAHUS (PU3UUECKOM KyIbTyphl U CIIOPTA;

— OBJAJEHHE CHUCTEMOM MPAKTHUYECKHMX YMEHUH M HaBBIKOB, 00€CIEUMBAIONINX
COBEPLICHCTBOBAHNE NICUXO(PU3UYECKUX CTIOCOOHOCTEN;

— Dpa3BUTHE CIOCOOHOCTEl HCHONB30BaTh pa3HOOOpa3Hble (OpPMBI  (PUINYECKOM
KyJbTYypbl, CIIOpPTAa U TypU3Ma JUIsl COXPAHEHUS U YKPEIUIEHHS CBOErO 3J0POBbsl M 310pPOBBS
CBOMX OJIM3KUX B MMOBCEAHEBHOM )XKM3HH U MPO(ecCHOHAIBHON 1eATeNbHOCTH;

— ¢opMUpOBaHHE MOTHBAIIMOHHO-IIEHHOCTHOTO OTHOLICHHS K (PU3MUECKON KyJIbType,
(u3uUEeCKOMY COBEPILICHCTBOBAHHUIO U CAMOBOCIIUTAHHIO, YCTAHOBKA HA 3710POBBINA 00pa3 HKHU3HH.

2 B pe3yabtare u3y4YeHHs JUCHUIVIMHBI O0y4alOUIMiiCd 1O Mporpamme
0akaJjlaBpUAaTa J0JIKeH:

Oénaoamp cnenyronmu oomekynbTypHbIME (OK) KoMmeTeHIMsIME:

—  CIOCOOHOCTB K caMOOpraHu3aiuu u camoobpaszosanuio (OK-7);

—  CIIOCOOHOCTh HCHOJB30BaThb METOAbI M CpeACTBAa (DU3MUECKOM KYyJIbTYphl JUIs
oOecriedeHst TIOJTHOIICHHOH COIMAaNbHOM U podeccronanbHoi aestensHocTh (OK-8).

3namp:

—  Hay4YHO-TIPAaKTUYECKHE OCHOBBI (PM3NUECKOM KyJIbTYpHI U CIIOPTA;

—  COIMAJIbHO-OMOJIOTHYECKUE OCHOBBI (PU3MUYECKON KYJIBTYPHI U CIIOPTA;

—  BIUSHHE O3/IOPOBUTEIBHBIX CHCTEM (PH3MUECKOTO0 BOCIUTAaHHMA Ha YKpEIJICHHE
3/10pOBbs, TPOPUIAKTUKY MPOPECCUOHANBHBIX 3a00JIEBAHUN U BPEIHBIX MPUBBIYEK;

— CHocoObl KOHTpOJS W OHEHKH (PU3UYECKOrOo pa3BUTHS U (PU3UUECKOU
MIOJITOTOBJIEHHOCTH;

— TpaBWJIa U CIIOCOOBI MJIAHUPOBAHUS WHAMBHUIYAJIHHBIX 3aHATHH Pa3IMYHON IETEBON
HaIlpaBJIEHHOCTH;

—  HUCTOpHIO (U3MUYECKON KyJNbTypbl U CHOpPTa, UMETh MPEACTABICHUE O 3HAYUMBIX
CIIOPTUBHBIX COOBITHSIX HE TOJBKO CBOEH CTpaHbl, HO W MHPOBOIO YPOBHS; BaKHeHIIne
JOCTHKEHHS B 00JIaCTH CHIOPTA,

— cnopruBHble Tpaauuuu MXTU-PXTY um. J[.1. MenneneeBa, HOMHUTH O MOJABUTaX
CIIOPTCMEHOB B rofibl Benukoit oreuecTBeHHOM BOWHBI 1941-1945 rT.

Ymemon:

—  CaMOCTOSITEIbHO 3aHUMAThCS (PU3HMUECKON KYJIBTYpPOU U CIIOPTOM;

—  OCYUIECTBJIATH CAaMOKOHTPOJIb 3a COCTOSHHEM CBOEr0 OpraHu3zMa H coOJIoAaTh
IpaBHJia TUTUEHBI U TEXHUKU O€30MaCHOCTH;

—  OCYUIECTBISITh TBOPYECKOE COTPYAHMUYECTBO B KOJUJIEKTUBHBIX (popmax 3aHATHN
¢u3nUecKoil KyJabTypoil U CIOPTOM.

Bnaoemp:



— CpencTBaMHM M METOJAaMH YKPEIUICHUS WHAWBUIYAIBHOTO 370POBbS, (PU3NUECKOTO
CaMOCOBEPIIICHCTBOBAHUS;

— JIOJDKHBIM ~ ypOBHEM  (U3MYECKON  IMOATOTOBICHHOCTH, HEOOXOIUMBIM  JUIS
Ka4eCTBEHHOI'0 YCBOCHHS MPO(GECCHOHATBHBIX YMEHUN U HaBBIKOB B IIpoLiecce 00yUeHUs B By3e€,
JUist oOecriedeHHsl MMOJIHOICHHONW COLMAIbHOW M MpodeccHOHANbHON [esATENbHOCTH IOCIie
OKOHYAHUS YU4eOHOTO 3aBE/ICHUSI.

3 KpaTkoe coaepxaHue JHCHUIIMHBI

Jucuuminuza (Moxynn) 1o «®usnueckoil KyJpType U CIOPTY» PEATU3YIOTCS B paMKax
6azoBoii wactu bnoka 1 «/lucumminHabl (MOIysn)» MporpaMMbl OakajiaBpuara B oObeme 72
aKaJeMUYECKHUX 4acoB (2 3a4eTHBIC €IMHUIIBI) IPU OYHOU popme 00yUeHUs..

[IporpamMma paccunTaHa Ha M3yueHUE AMCLUUIUIMHBI B TEYCHHE JIBYX ceMecTpoB (1-ro u
6-ro), npeanonaraer, 4To 00y4yaroIKUecss UMEIOT TEOPETUUECKYIO M TPAKTUYECKYIO MTOJITOTOBKY B
obmactu «Pu3muecKas KyJabTypa U CIIOpT».

Pa3nenbl AMCUUMIVIMHBI M BU/IbI 3aHATHIA

Monayn Haszpanue moyns Bcero Yacos
Jlex MII3 | [IPIT | KP
1. [Tpeamet «Duzndeckas KyabTypa u 18 2 6 9 1
cnopm». Uctopust ®KuC
2 OCHOBBI 30pOBOT0 00pa3a >KU3HU 18 2 6 9 1
(30X)
3 buonoruueckne 0oCHOBBI (PU3NMUECKOM 18 2 6 9 1
KYJIBTYPHBI U CITOPTA
4 [TpodeccuonanbHO-TIpUKIaHAS 18 2 6 9 1
bu3nveckas KyJbTypa H CIIOPT
Bcero uacos 72 8 24 36 4

Ka:xnbi1ii Mogys1b IporpaMmMbl HMeeT CTPYKTYpY:

- JICKUUH WJIH TEOPETUUECKUN pa3ien;

- TPaKTHYECKHH paslies, COCTOWT HW3: METOIUKO-TIpakThdeckux 3aHatuii (MII3) u
y4eOHO-TPEHUPOBOUHBIX 3aHATHH (MpodecCHOHaNbHO-TIpUKIIaaHas (U3NYecKas IOATOTOBKa,
[TI1DIT);

- KOHTpoJIbHBIN pazen (KP).

Teopernueckuii pasgen GopMHpPYeT CUCTEMY HAyUHO-TIPAKTUYECKUX M CIIEHHUATBHBIX
3HAaHUW, HEOOXOMUMBIX JUIsi TOHMMAHUS MHPUPOJHBIX M  COLUMAIBHBIX  IPOILIECCOB
GbyHKIIMOHUPOBaHUS (DU3MUECKON KyJIbTypbl OOIIECTBA M JTUYHOCTH, YMEHHS UX aJallTUBHOTO
TBOPYECKOTO  HCIIOJNB30BAHHUA Ui JIMYHOCTHOTO M MPO(ECCHOHAIBHOTO  PAa3BHUTHUS,
CaMOCOBEPILIEHCTBOBaHUS, OPTaHU3AIMU 3I0POBOT0 00pa3a »U3HU MPH BBHINOJHEHUN y4eOHOIH,
npo¢eCCHOHATBHON M COLIMOKYIIBTYPHOM AeSTETbHOCTH.

MeToauko-npakTH4ecKue 3aHATHS [IPETyCMaTPUBAIOT OCBOEHUE OCHOBHBIX METOJIOB U
cnoco0oB (opMUpPOBaHHS Y4eOHBIX, TPOPECCUOHATBHBIX M KU3HEHHBIX YMEHMH M HaBBIKOB
cpenctBaMu GU3NYECKON KyJIbTYPHI U CIIOPTA.

Ha meTonuko-npakTHuyecKux 3aHATHUSIX yIEIseTCs BHUMAHUE:

- OCHOBHBIM MpoOJIeMaM CIIOPTUBHON TPEHUPOBKHU;

- BIMSHUIO (PU3UYECKUX yNpakKHEHUH Ha (GopMupoBaHHE MPOQPECCHOHATBHBIX KAa4eCTB
OyIyllIero crenuanucTa u JMYHOCTH 3aHUMAIOIIEr OCs;

- BO3JICHCTBHIO CpPEICTB (PU3UYECKOTO BOCIHUTAHHS HA OCHOBHBIE (DU3MOIOTHYECKHE
CHUCTEMBI U 3BEHbsI OTIOPHO-JBUTaTEIBHOIO anmnapara 3aHUMaroIErocs;

- BOIIPOCaM IIPOBEJCHUS COPEBHOBAHMM (IIpaBUJia COPEBHOBAHUI, CHCTEMA PO3BITPBILIEH,
ompeneneHue nodenuresneii, 000pya0BaHUE M HHBEHTAPH ).

IIpodeccuoHanbHO-NIPUKIAAHAS MOATOTOBKA IPOBOJUTCS C YydYeToM Oyaymiei
poecCHOHANBHOM NeSTENbHOCTH CTYACHTA.

Y4eOHO-TPEHUPOBOYHbIE  3aHATUS  Oa3UPYIOTCS HAa  IIMPOKOM  HCIIOJIb30BAaHUH
TEOPETUYECKUX 3HAHUN U METOAMYECKHX YMEHUH, Ha NMPUMEHEHUH Pa3HOOOpPa3HbIX CPENCTB
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¢u3nMUecKoil  KyJNbTyphl, CHOPTHBHOH W  Npo(ecCHOHANBHO-TIPUKIAAHON  (U3nIecKoi
MOJTOTOBKHU CTYJIEHTOB.

Kontpoabnslii pa3aen. Kpurepuem ycnemrHOCTH OCBOCHHSI Y4eOHOro Marepuana
SBJISIETCA OLIEHKA IPENoJaBaTelis, YUUTBIBAIOUIAS pe2yiapHOCMb NoceujeHus 00713amenbHbixX
YueOHblX — 3aHAMUU, 3HAHUM TEOPETHYECKOrO pas3jiena I[porpaMMbl U BBIIIOJHEHHE
YCTAaHOBJICHHBIX Ha JAHHBI CEMeCTp KOHTPOJIbHBIX TECTOB oOmed Qusnueckoil u
TEOPETUYECKON ITOATOTOBKH U OTAENBHBIX I'PYII PA3JIM4YHONM CHOPTUBHOW HAIPaBICHHOCTH.
KP BX0oauT B IpakTUUECKHUE 3aHITHS.

4 O0beM yueOHOH THCHHIINHBI

B B I VI
Bunpl yueOHOI paboThI 3aUETHBIX | aKaZeM. | CEMECTp | CeMecTp
CIMHUIAX | Yacax
Oo6masi Tpy10eMKOCTh TUCHHIJIHHBI 0 2,0 72 1,0 3.ex. | 1,0 3.enm.
y4eOHOMY IIAHY 36 yac. | 36 uac.
AYJAUTOpPHBIE 3aHATHS: 2,0 72 36 36
Jlexumm (Jlek) 0,5 8 4 4
[Tpaktuueckue 3anstus (I13) 1,0 60 30 30
KontponbHblii pa3aen, BXOAUT B ay IUTOPHbIE 0,5 4 2 2
3anstus (KP)
Buj koHTpoOJIS: 3a4eT / IK3aMeH 3auer 3auer 3auer

AHHOTaNUs Y4eOHOM NPOrpaMMbl JUCHUILIMHBI
Maremartuka (b1.B5.5)

1. Hesn 1 3a1a4M TUCHMILUIUHBI

Heab0 AUCHMIUVIMHBI SBISETCS (DOPMUPOBAHUE Y CTYIEHTOB CHCTEMBI OCHOBHBIX
MOHATUHM, UCHOJB3YEMbIX AJIsi MOCTPOEHUS BAXKHEMIIMX MAaTEMaTUYECKUX MOJENEeH, U yMEHUS
HCITOJIH30BATh MaTEMAaTHUECKUE METOIBI JIJIsl OTIMCAHUS PA3TUYHBIX TPOIIECCOB.

OCHOBHBIMH 32/1a4aMU JUCUMIJIMHBI, PEIICHUE KOTOPBIX 00ECIIeUnBAET JOCTHKECHHE
IEJTH, SIBJISTIOTCS:

dbopMUpOBaHHE TMOHUMAHUS 3HAYUMOCTH  MAaTEMAaTUYECKOW  COCTaBISIONIEH B
€CTEeCTBEHHOHAYYHOM 00pa30BaHUU OakaaaBpa;

O03HAKOMJICHHE C CHCTEMOM TMOHSATUM, MCHOJIb3YEeMbIX [UJISi ONUCAHMS BaKHEMIINX
MaTeMaTHYECKUX MOJIEIEH U MaTeMaTHUYECKUX METOJIOB, M X B3AMMOCBSI3bIO;

03HAaKOMJICHHE C IPUMEpaMu IPUMEHEHUSI MAaTEMATUUECKUX MOJIEJIEH U METO/IOB;

dbopMHpOBaHHE HABBHIKOB M YMEHHH WCIIONB30BAHUS MAaTEMAaTHYECKUX MOJENe u
MaTEeMaTUYECKUX METO/IOB.

2. B pe3yabraTe Mu3y4YeHHs [MCHUILIMHBI o0ydawuuiics M0 mNporpamMmme
0akajlaBpUAaTa J0JIKeH:

O¢1adems cneayromUuMU KOMIIETEHIUSMU:

- CIIOCOOHOCTBIO HCIIOB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JHUCLUIUINH B
npohecCHOHANBHOM  AEATEeTbHOCTH, MPUMEHSITh METOAbl MaTeMaTHUYeCKOTro aHaiu3a |
MO/JICITUPOBAHHSI, TCOPETUUCCKOTO M IKCIICPUMEHTAIBHOTO HccienoBanus (OITK-2)

3Hamy:
o OCHOBEI i depeHInanbHOro u UHTETPAIbHOTO WCUUCIICHNS,
Qg QepeHInaIbHbIX ypaBHEHUH;
o MaTeMaTH4YeCKAE TEOPHH ¢ METOJIbI, JIeKallue B OCHOBE ITOCTPOCHUS

MaTeMaTUIECKHUX MOJCIICH;



o OCHOBBLI IPUMCHCHUA MAaTCMATUICCKUX MO,HGJ'IGIZ n MCTOIO0B.

ymembw:

° BBIOMpaTh MaTeMaTHYECKHE METOJbl, NMPUTOIHBIC ISl PEIIEeHUs KOHKPETHOM
3a/1a4u;

° WCIIOJIb30BAaTh MAaTEMaTHUYCCKHE TIOHATHS, METOJbI M MOJICIH JIJIS OIHMCAHUS
pa3IMYHBIX IPOIECCOB;

° BBISIBJISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, JIeKallle B OCHOBE KOHKPETHBIX
IPOIIECCOB;

° WCIIOJIb30BaTh OCHOBHBIC METOJIBI CTATUCTHICCKON 00paOOTKH TaHHBIX;

° MPUMEHSITh MaTeMaTHUECKHE 3HAHUS Ha MEXIUCIUIUIMHAPHOM YPOBHE.

eénademu:

° OCHOBaMHU  (YyHJIAaMEHTAIbHBIX MAaTEeMAaTHYECKUX TEOpUH ¥  HaBBIKAMU
UCIIOJIb30BaHUs MAaTEMATHYECKOTO aIlapara,

° METOJaMH CTAaTUCTHYECKON 00pabOoTKH HH(POPMAIIHH.

3. KpaTkoe conep:kaHue TUCHUILUINHBI

1 CEMECTP

1.BBenenue.

IIpeamer u meronbpl MaTematuku. OnucaHre OCHOBHBIX pa3zeioB Kypca. [Ipasuia

U TpeOOBaHUs IPU U3YUYCHHUHU Kypca.
2. DneMeHTHI anreopsl.

YucnoBsle MHOXECTBA, KOMIUIEKCHbIE yncia. Onpexnenutenu II n III nopsaakos.
BekTophl: OCHOBHBIE MOHATHUS, CKAJISPHOE, BEKTOPHOE U CMEIIAHHOE MPOU3BEJIECHUS BEKTOPOB.
AHanuTHueckas TeOMETpuUs: NpsAMasl Ha IJIOCKocTH, Kpusble Il mopsiaka. Marpuusl: neicTBus
HaJ MaTpHIlaMH, MPUBEJCHUE K CTyNeHYaToMy BUIy U Buay l'aycca. Panr matpuiel. ObpaTHas
matpuiia. Teopema Kponekepa-Kanennu. Pemenune cuctem JIMHEHHBIX —anredpanyuecKux
ypaBHeHUH. CoOCTBEHHBIE yncia U BeKTopbl. KBagpaTtuunbie GopMBI.

3. ®ynknus oxHoit nepemenHo. [Ipenen ¢pyukimu. HenpepslBHOCTD (QyHKIHUH.

Oyukuus. Crnocobsl  3amanus ¢yHkuuu. Ilpenen ¢yHKIMM B TOUKe.
Opnnocroponnue mnpenensl. Ilpenenst Ha O6eckoHeuyHOCTH. beckoHeYyHO Maible U OECKOHEYHO
Oomnbiive (yHKIUH, UX CBOMCTBA M B3auMHas cBs3b. CBoiicTBa mpenenoB. llepBbiit 1 BTOpoOit
3aMedarenbHble mpesensl. HermpephlBHOCTh (YyHKIMH B TOYKE M Ha IMpoMmexyTke. CBoiicTBa
GbyHKIUM, HeMTpephIBHBIX HAa OTpe3kax. Touku paspbiBa GYHKIUHU U UX KiIaccu(uKaIys.

4. MuddepeHumanbHoe uCUnCIeHne PyHKIUN OHON epeMeHHOM.

[IpousBoaHas GyHKUIMHU, €€ TeOMETpUYECKU W MexaHuueckuid cMbici. [IpaBuna
muddepennmpoBanus. Tabnuia OCHOBHBIX MNpou3BOAHBIX. Juddepenunan QyHkuum, ero
NpPUMEHEHHUsS K MOpUOIIDKEHHBIM — BBIYMCIEHUSM. VHBapuaHTHOCTH  (OpPMBI  MEPBOTO
muddepennmana. [lpousBomnas crnoxnodt QyHkuun. Juddepenmupyemocts GyHKIUU:
onpejiefieHue, TEeOopeMbl O CBSI3U JAUPPepeHIupyeMOCTH C  HENpPephIBHOCTBIO M C
CyliecTBOBaHHEM Npou3BoJHON. OcHOBHBIE TeopeMbl AuddepeHnnanbHoro ncunciaenus: Poms,
Jlarpamxka, Komm. IIpaBmio Jlomurans (packpeiTue HeompeneaeHHocTer). [Ipou3BogHbie
BBICHINX MOPAIKOB. JIOKaidbHbIN SKcTpeMyM (yHKIMUA. HeoOxoaumble U 10CTaTOYHBIE YCIOBUS
skcTpemyMma. [IpaBuiio uccinenoBaHusi (QyHKIMM Ha MOHOTOHHOCTb U 3KcTpemyM. IIpusHaku
BBIITYKJIOCTH ¥ BOTHYTOCTH QyHKUUHU. Touku neperunda. Heo6xoauMoe 1 J0CTaTOUHOE YCIOBUS
nepern0a. ACHUMNTOTHI (PYHKIIMKM, WX BHABI W CHOCOOb HaxoxjaeHus. OOmas cxema
uccneoBaHus (PyHKIHHA, TOCTPOCHUE UX Tpa(HKOB.

5. MHTerpasibHOE ncuucienne GyHKIUNA OJHOU MTePEMEHHOM.

[TepBooOpasnas ¢yHkius. HeompeaeneHHslii MHTETpal u ero cBoiictBa. Tabmuma
OCHOBHBIX HMHTErpajioB. MeToasl HMHTErpUPOBAHMA: HEMOCPEICTBEHHOE HWHTEIPUPOBAHMUE,
MHTETPUPOBAHUE MTOICTAHOBKOM, HHTETPUPOBAHUE 1O YacTAM. MIHTErpupoBaHHue palliOHAIBHBIX
npoOeit. MHTerpupoBaHHe HEKOTOPBIX HPPALMOHAIBHBIX M TPUTOHOMETPUYECKHX (DyHKIHIL.
OmnpeneneHHbll UHTETpall, €ro reoMeTpUUecKuid cMbIcil. CBOWMCTBA ONPEEIEHHOTO MHTETpaa.
®opmyna Herorona-JleiiOnuma. Teopema o cpeaHeM 3Ha4YeHHH. 3aMeHa TIEPEMEHHOW U
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UHTETPUPOBAHUE 110 YAaCTSIM B OINPEICIIEHHOM uHTerpane. I[IpuioxkeHus ompeneneHHOro
UHTErpaia K BBIUMCICHUIO IUIommaei miockux ¢uryp. [loHsTHE HECOOCTBEHHBIX MHTErPAJIOB:
OTpesieNIeHus, CBOWCTBA, METO/Ibl BEIUHUCIICHMUSL.

2 CEMECTP

1. Juddepenimansioe ucurcineHne (QyHKIUH HECKOJIBKUAX TEePEMEHHBIX. DJIEMEHTBl TCOPHH
TIOJISL.

OyHKIMKM ABYX U 0ojiee NMEpPEeMEHHBIX: OIpeleieHHne, 00JIacTh ONpeNeseHus, 00JacTh
U3MEHEHUs, TeOMETpHUecKasi HHTeprperauusi, JuHuUM ypoBHs. [Ipenen ¢yHKuM B Touke.
UYactHble npou3BoAHble (Ha mpuMepe (QYHKIUHM JABYX HIepeMeHHbIX). Juddepenuupyemoctsb
(GYHKIMN HECKOJIBKMX IepeMeHHbIX. JlocTarounble ycnoBus auddepenuupyemoctu. [lonnas
npousBogHas. [IpousBonnas cinoxuod Qyskiuu. [Tomueiit quddepenunan. MHBapuaHTHOCTH
nojgHoro  guddepeHnuana.  AHATUTHYECKUMM  NpU3HAK  MOJHOrO  auddepeHnuana.
HuddepenuupoBanre (QyHKIMM OJHOM M JIBYX IEPEMEHHBIX, 3a/JlaHHON HesBHO. YacTHbIe
OpOM3BOJHBIE U TOJIHBIE Ju(¢epeHransl BBICIIUX HOPSAKOB. TeopeMa O paBeHCTBE
CMEIIAHHBIX MPOU3BOJAHBIX (A (YyHKUMH JBYX IEpeMeHHbIX). JIOKaJbHBIE SKCTPEMYMBbI
(GYHKIMU JIByX NMEPEMEHHBIX: HEOOXOAMMOE U JOCTATOYHOE YCIOBHS IKCTpEMyMa. Y CIIOBHBIN
sKcTpeMyM (MeToa MHOkuTenen Jlarpamka). Hanbomnbiee u HanMeHbIee 3HaueHUe (PyHKIIUU B
3aMKHYTOH oOmactu. OcHOBHblE TOHATHS Teopuu nois. CkamsgpHoe mnoje. [loBepxHOCTH M
auHuM ypoBHs. [IponsBogHas mo HampasiieHUIO. ['pagueHT CKaJspHOro IOJsl U €ro CBOWCTBA.
BexropHoe nosie. Jluseprenuus nossd. Potop nomns. CBsA3b MEXKIy IpaJUeHTOM U MPOU3BOAHON
10 HaIlPaBJICHUIO.

2. KpaTHble uHTETpabl.

JIBOMHOI WHTErpasl: OmpelereHue, NeOMETPUUYECKHIl CMBICH, CBOMCTBA. BprumcieHune
JBOMHOIO MHTErpajga B JIEKapTOBOM M MOJSIpHOM cuctemax koopauHaT Muterpan Ilyaccona.
TpoWHON HMHTErpall: ONpeAesIeHne, FTeOMETPUUYECKUN CMBICH, CBOMCTBA. Brluncienue TpoWHOIo
uHTerpana. [lpunoxenus 1BOMHOTO U TPOWHOTO MHTErPAJIOB.

3. KpuBosuHeiHbIe U TOBEPXHOCTHBIE UHTETPAJIBI.

KpuBosIMHENHBI HMHTErpail MO KOOPAMHATAM: OIPENEIEHUE, CBOWCTBA, BBIYMCIICHUE.
Pabora B cunoBom nose. @opmyna I'puna. KpuBonnHeliHble HHTErpalibl, HE 3aBUCSIINE OT IMyTH
uHTerpupoBanus. [loTeHuunanbHas QyHKIMS, NOTeHIUaNbHOE noJie. [ToHsATHEe MOBEPXHOCTHOTIO
unterpana. [lotok BekTtopa uepe3 moBepxHocThb. Teopema ['aycca-Octporpanckoro. dopmyna
Crokca.

3 CEMECTP

1. nddepennnanpHble ypaBHEHUs IEPBOTO MOPSAIKA.

JuddepeHnmanbaple  ypaBHEHHS: TOPSIOK, pPEUICHHE, TeopeMa CYIIECTBOBAHUS WU
€IMHCTBEHHOCTH pemeHus. 3anada Komm. YpaBHeHHsA C pa3fesrOIIMMUCA TEPEMEHHBIMH.
Opnnopomubie nuddepenimanbabie ypaBHeHus. JluHeiHble muddepeHnranbabie  ypaBHEHUS
HepBOTrO MOpsAAKa. Y PaBHEHUs B NMOJIHBIX TuddepenHnanax. IHTerpupyomumil MHOXKUTEb.

2. Muddepennmanbrpie ypaBHEHHS BTOPOTO M N-T0 TOPSIIKA.

Juddepenunanbaple ypaBHEHUS] BTOPOTO MOPsIIKA, JOMYCKAOLINE TOHWKEHHUE MOopsaKa.
Jluneiinbie nuddepeHnnanbupie ypaBHEeHUs: BTOporo nopsaka. CBoiicTBa pemieHuid. Jluneinas
He3aBUCUMOCTh QyHKUui. Onpenenurens Bponckoro. CTpykTypa oO11ero pemeHus JUHeHHOro
middepeHraIbHbple  ypaBHEHHS BTOPOTO mopsaka. DyHIaMEHTalbHAs CHUCTEMa peIICHUH.
Jluneiinble ofHOpoAHBIE AUDdepeHnanbHble YpaBHEHUS BTOPOTrO MOPSJIKAa C MOCTOSIHHBIMU
koo dunmenTamMu: mocrpoeHue odmero pemenus. Meton Dinepa. JIuHeliHpie HEOTHOPOTHBIE
TuddepeHranbHbIe YpaBHEHUS! BTOPOTrO NOPsIIKA ¢ MOCTOSIHHBIMU Koapduuuentamu. Odiiee u
YacTHOE pPEIICHUs] HEOAHOPOAHBIX ypaBHeHHA. JInHelHbIe quddepeHnraIbHble ypaBHeHUs N-TO
HOpsi/IKA: CBOMCTBA peEIICHUH, TEOpeMbl O CTPYKType OOILEro perieHusi, MeTo]| BapHaluu
nocTosHHBIX. JluHelHbsle auddepeHnnanbHble ypaBHEHHS N-TO TOPSAKAa C MOCTOSHHBIMU
K03 punreHTaMu. AITOPUTM NMOCTPOEHUS OOILETO pEeIeHUs.
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3. Cucremsl quddepeHraIbHbIX YPaBHEHUH.

Cuctemsl TuddepeHraIbHbIX YPaBHEHUH NIEPBOro MOpsAaKa: o0Iue MOHATHUS, TeopeMa
CYLIECTBOBaHMSI U  €IMHCTBEHHOCTH  oOmiero  pemeHus.  CucTtemMbl  JIMHEHHBIX
T depeHMaIbHbIX YPaBHEHUH IMEPBOro MOPSJIKA: MHTEIPUPOBAHME METOIOM HCKIIOUEHHUS.
Cucrembl nuHEHHBIX Aud@epeHnanbHbIX YpaBHEHUN MEPBOro MOpsi/IKa: CBOWCTBA PEIlECHUH,
TEOpPEMBbI O CTPYKTYype OOILIEro peuieHus, MeToJ] Bapualui NOCTOSHHBIX. CHUCTEMBbI JIMHEHHbBIX
OIHOPOJHBIX ¥  HEOJHOPOAHBIX JAU(PQEpeHLUaTbHbIX ypaBHEHUH C  TOCTOSHHBIMU
kodpduureHTaMu. OJNEMEHTHl TEOpUU YCTOWYMBOCTH. METOAblI YHUCIEHHOIO peLICHUs
G depeHIHaNbHBIX YpPaBHEHUH.

4. YucnoBsle M (PyHKIIMOHAIBHBIE PSIJIBL.

YucnoBble psAbpl: OCHOBHBIE IOHATHS, CBOWCTBA CXOMASIIUXCS PSAOB, HEOOXOAMMBII
IPU3HAK CXOAMMOCTU. ['apmonunueckuil pan. Psaaer Jlupuxne. IIpusHaku cpaBHEHMs PALOB C
NoJIoKUTENbHBIMU uieHaMu. [Ipusnak JlanamOepa. VHTerpanbHblil U paguKaabHbIA HpPU3HAKU
Komm. 3nakouepenyromuecs paasl: npusHak JlelOHMna. 3HaKonepeMeHHbIE psAbl: MOHATHA
aOCOJIIOTHOM UM YCIOBHOM CXOIMMOCTH, HpPU3HAK aOCONIOTHOM CXOJUMOCTH, CBOMCTBa
abCOJIFOTHO M YCJIIOBHO CXOJSAIINXCS PSJIOB.

@OyHKIMOHAIbHBIE PSAJbl: OCHOBHbIE MOHATHUSA, 001acTh cxoaumMocTu. CTeneHHbIe

psBL: paguyc, HHTEpBal, 00JacTb cxoauMocTu. CBOMCTBA CTEeNEeHHBIX psioB. Psaabl Teitnopa u
MaksopeHa: CBOWCTBa, YCJIOBHE CXOJUMOCTH psAga K MCXOJHOM (yHKIMH, OCHOBHbBIE
pasznoxxenus. Pasnoxxenue QpyHkuumu B pag MaxiopeHa ¢ MOMOIIbIO OCHOBHBIX Pa3liOKEHUI.
['maBHOe 3HaueHue QyHKUMHU. OKBUBaJeHTHble (yHkuuu. [lpumenenue psigos Teiinopa u
Maxknopena a1 BBIYUCIICHUS IIPEIEIIOB.

5. 3aKJIrO4eHueE.

Hcrnonb30BaHNE MaTEMATUYECKUX METOJOB B IIPAKTUYECKOMN ACATEIBHOCTH.

4. O0beM yueOHO# JUCUMIIIIMHBI

Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Bujabi ydednoii padorsl 3au4. ex./ 3au4. ef./ 3au4. ef./ 3au4. en./
aK.4ac aK.4ac aK.4ac aK.4ac
T TR OO IS 15/540 5/180 4/144 6/216
AUCHHUILTAHBI 0 Y4eOHOMY IJIAHY
AyIuTOPHBIE 3aHATHS: 5,3/192 1,77/64 1,77/64 1,77/64
Jlextmu (JIek) 2,65/96 0,88/32 0,88/32 0,88/32
13) Hpaxrueckue SAHATIA 5 65196 0,88/32 0,88/32 0,88/32
CamocrosiTtesnnHas padora (CP): 7,7/1276 2,23/80 2,23/80 3,24/116
Bua xoHTpOJIS: 2172 JIK3aMeH- 3aver ¢ JK3aMeH-
JIK3aMeH/3a4eT 1/36 OLICHK O 1/36
AHHOTanus padoveil NpOorpaMMsl JUCHUIIMHBI
HNudopmaruka (b1.5.6)
1. 1. leau u 3aga4u AU CHMILIMHBI
[leny  maucuuruinHbl  —  npuoOpereHHe  0a30BBIX  3HAHUH O  COBPEMEHHBIX

HH(bOpMaHHOHHBIX TCXHOJIOTHAX, a TaKXKEC YMGHI/Iﬁ N TMPAKTUYCCKUX HABBIKOB B obnact
HH(bOpMaTHKH, HCIIOJIb3YCMBIX IIPpU PCHICHUHW HAYYHBIX U IMPAKTHUYCCKUX BbIYUCIUTCIIbHBIX
3a1a4 CTYACHTaMH BCEX CHCIII/IaHBHOCTGﬁ.

3aﬂaq1/1 AUCHUIUIMHBL - HW3YUYCHHUC MCTOHOB XpPAHCHU, O6pa6OTKI/I u I1epeaadun
HH(bOpMaHHH C HCIIOJIB30BAHHUECM ICPCOHAJIBHBIX KOMIIBIOTCPOB, JIOKAJIBbHBIX H rJ100aJbHBIX
CCTCI\/’I; HN3YUCHUC YHUCIICHHBIX MCTOHNOB PCHICHUA HpOCTCﬁIlIPIX 3aJa4y MaTr€MaTH4YCCKOIo
OMUCAHUSA XHUMHUKO-TCXHOJIOTMYCCKHUX MPOHCCCOB; MNPUBUTUC HABBIKOB aJlfOPUTMHU3AINU H
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IPOrpaMMHUPOBAHUS C HCIIOJIb30BAHUEM CTaHAAPTHBIX MAKETOB MPUKIAAHBIX MPOTrpaMM IMpHU
PELIEHUH IPOCTEUIINX BBIYMCIUTENIBHBIX 3a1a4.

2. B pe3yabraTe MH3y4eHHs [MCHUILIMHBI o0ydamwuuiics 10 mNporpamMmme
0akaJaBpUATA J0JI/KEH:

Osnademp creyrONMMHA KOMIIETEHIUSIMU:

- CHOCOOHOCTh pelIaTh CTaHAAPTHBIE 3aJaud NPOPECCHOHATIBHOM JeATeNbHOCTH Ha
OCHOBE HH(OpMaLIMOHHON U Onbnnorpaduyeckoil KyJabTyphl C IpUMEHEHHEM HH(OPMAaLMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTMM M C Yy4YeTOM OCHOBHBIX TpeOoBaHMI HH(OPMAIMOHHON
6e3onacHoctu (OITK-1).

3namy:

- CBOMCTBa UH(POpPMAIMH, CIIOCOOBI €€ XpaHeHHsI U 00pabOTKU;

- CTPYKTYPY, IPUHLUIIBI Pa0OTHI U OCHOBHBIE BO3MOXKHOCTH DBM;

- TOTIOJIOTHIO ¥ ApXUTEKTYPY BBIYUCIUTENbHBIX CETEH;

- IPUHIIMIIBI a/IpECalM [10JIb30BaTENE, KOMIIBIOTEPOB U pECYpCcoB B cetu MHTepHET;

- pa3nuyath ¥ paci@poBeiBaTh [P — agpec, JTOMeHHOE UMS KOMITBIOTEPA;

- a TaKKe BJIAJICTb HABBIKAMU CaMOCTOSTEIBHOIO PEUICHMsI 3aJad Ha KOMIIBIOTEpE,
BKJIIOYAIOLIME MIOCTAHOBKY 3a/1a4uM, pa3paboTKy ajJropuTMa U OLEHKY ero 3¢eKTUBHOCTH;

- CTPYKTYPY, IPUHLIUIIBI Pa0OTHI U OCHOBHBIE BO3MOXKHOCTH DBM;

- OCHOBHBIE THIIbI AJITOPUTMOB, SI3bIKA IPOrPAaMMHUPOBAHHUS;

- CTaHJIapTHBIE POrpaMMHBIE 00ecTieyeHHs CBOeH MPoQecCuoHaNbHOM NesSTeIbHOCTH;

- AJITOPUTMBI PELLICHNs] HEJIMHENHBIX YPaBHEHNN;

- aJITOPUTMbI OJJHOMEPHON ONTUMU3ALINY;

Ymemo:

- IUCaTh U OTJIAXKHUBATh IporpaMMbl Ha VBA 1o pa3zpaboTaHHBIM alropuTMam;

- IPUMEHSTh METO/Ibl MAaTEMATUYECKOM CTaTUCTHKY JJIsl PeIIEHUS] KOHKPETHBIX 33]1ay;

- HCMOJIb30BaTh MaKeThl MPHUKIAAHBIX IPOrpaMM IIpH JajbHEWIIeM OOy4YeHHH U
IIPaKTUYECKOU NEATEIbHOCTH.

Bnaoemy:

- HaBBIKAMM CAMOCTOSITEJIbHOTO pELIeHMs] 3aJad Ha KOMIIBIOTEpE, BKJIOYAIOIINeE
IIOCTAaHOBKY 3a/lauM, pa3pabOoTKy aJropurMa M OLEHKY ero 3(QQeKTUBHOCTH METOAAMHU
MaTeMaTHYECKOW CTATUCTHKH JUIst 00pabOTKH SKCIIEPUMEHTA;

- METOJIaMHU PEAIM3alliU AJITOPUTMOB Ha KOMIIBIOTEpaX.

3. Kpatkoe cojep:kanue AUCHHILINHBI:

3.1. ApxXuTeKTypa KOMIIbIOTEPOB U KOMITBIOTEPHBIX CETEH:

HCTOpUS Pa3BUTHUS BBIYMCIUTEIBHON TEXHUKH M IEPCOHAIBHBIX KOMIIbIOTEpOB. KpaTkas
UCTOpUS Ppa3BUTHUS BBIUMCIUTENIBHOW TEXHMKM M HepcoHanbHbIX KoMibioTepoB (I1K).
Boruncnurensnas wmammbaa ®on-Heiimana w mammnaa Teiopurara. Paspaborku HopOGepra
Bunepa;

apxutektypa IIK, anmapatneie cpencta IIK. Mcnonb3yembie CUCTEMBI CUHMCICHUSA,
JJIeMeHTbl MaTteMaThuecko jnoruku. OOmee mnpenacrasiaeHne o IIK m uX BO3MOXXHOCTSX.
OynknuoHanbHass cxema IIK, wmarucrpanpHO-mMonynbHbIM —npuHuun noctpoenus 1K
Amnmnaparssie cpenctsa [IK: mukponpoueccop, onepatuBHas M K3II MaMsATh, BHEIIHSASA M1aMATh,
IIMHBI ajpeca, KOMaHJA M JAaHHBIX, TAaKTOBbIM reHepatop. IIpuHIUI OTKpPHITONH apXUTEKTYpBHI:
CUCTEeMHas IuHa, pa3psaaHocTb. [lepudepuiinsie yerpoiicrsa I1K: knaBuarypa, Mblilib, MOHUTOD,
npuHtep U J1p. OCOOEHHOCTH MpeACTaBICHUS JaHHBIX HAa MalIMHHOM ypoBHe. [IpeumyiecTtsa
U(PPOBOro MpeaCTaBIeHUsT HH(POpPMaLUM Iepel aHAJIOrOBBIM IPEJICTABICHUEM: BBICOKOE
Ka4eCcTBO 3alllCH M OTOOpakeHWsT WH(POpMAIMH, MPOCTOTa M HAJEKHOCTb yOIMpOBaHUS
(xonupoBaHus) HHGopManuu Oe3 mnoTepu KadecTBa. CHCTEMBl CUUCIEHUS (IecATUYHAS,
JIBOMYHAsi, BOCbMEpPHUYHAs, IIECTHAALATEpUYHAs), MpaBWiIa NEpeBoJa M3 OJHOM CHCTEMBI B
JIpyTyto. DJIEMEHThl MaTeMaTU4YEeCKOM JIOTMKU: MOHATHS (OpMajbHON JIOTUKH, OCHOBHBIE
JIOTUYECKHE OTIepalii U GOPMYJIBI, TOTHYECKHE OCHOBHI pa0oThI [1K;
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KOMIIBIOTEPHBIE CETH: TOIOJIOTUM CETEeW, MX XapakTepucTuku. KommbroTepHas ceTh -
COBOKYIMHOCTb KOMIIBIOTEPOB M Pa3IMUYHBIX YCTPOMCTB, 00ecreyuBarOmuX HH()OPMaIMOHHBIN
OOMEH MEXIy KOMIIBIOTEpaMH B CETH 0€3 HCHOJIb30BaHUS KaKUX-IMOO MPOMEKYTOUHBIX
HocuTeneil nHpopmanuu. Tomosoruu cereil: 3Be3nHasi, MIMHHAs, KonblieBas. CeTu 3aKpbITOro
TUNA: JIOKaJbHbIE M PAcCIHpEe]eNICHHbIE CEeTH, KOopHopaTuBHbIe ceTH. [IporpaMMHO-TeXHUYECKOE
oOecrieyeHue: ajanrtep, KOTOPBI YIpaBiseTcs CHEHUaIbHOM MpOrpaMMoi JIpaiBepoM;
OlEpallMOHHAsl CHUCTEMa, YNpaBJSAIOUIash KOMIIBIOTEPOM, IPENOCTABISIOIIUM  PECYPCHI;
IPOTOKOJIBI - OCOOBIE S3bIKM, HA KOTOPHIX OOMEHMBAIOTCS MH(pOpMAaIMel KOMIBbIOTEPHl B CETU
(TCP, TCP/IP, UDP). I'mobanbubie cetn paznumuHoro maciurada (WAN —Wide Area Net, MS
Network wu Internet). Bo3moxnoctn cetu MHuTepHer. OnexkTponHas mouta. J[loctynm k
nHopmanmoHHeIM pecypcam. Cucrema TeneKkoH(pepeHIMd. Afpecamusi ¥ TPOTOKOJBI B
HurepHer;

MyJIbTUMENA — JUAJIOrOBas KOMIBIOTEpPHAsI cUCTEMa, 0OecreunBaroasi CHHTE3 TEKCTa,
rpaduky, 3ByKa, peuyd U BUIEO. YCTPOHCTBA MyJbTHUMeAHA. TpeGoBaHUSA K MYJIbTHUMEAUMHBIM
CpeACcTBaM KOMITBIOTEPOB. PacmmpeHHbpie BO3MOXKHOCTH 00pabOTKH, TpeoOpa3oBaHus, CHHTE3a
uHpopMaLuu (KOMIbIOTEpHAs: aHUMaNus, MoAu(UKaLus U300paKEeHUH, TpeXMepHas rpaduka).
MynbsTHMeIHifHbIE TIporpamMMbl. [IporpamMmbl pegakTHpPOBaHUS, MOHTaXa 3BYKa W BHJIEO.
Buneo-penaktopsl, Moayiu crnendd@GeKToB, MOHTAXHbBIE CTYIUH. DJIEKTPOHHBIE MPE3CHTALNH
(ocHoBHble BO3MOkHOCcTH MS PowerPoint), sTanbel co3gaHus mOpe3eHTAUMH, CTPYKTypa
Ipe3eHTalMi U 0COOCHHOCTH PabOThI C PEIAKTOPOM.

3.2. [IporpammHoe obecrnieueHue:

CTPYKTypa ONEpalMOHHBIX CHCTEM, MaKeThl MPHUKIaAHBIX mporpamm, MicrosoftOffice.
Knaccudukanus nporpaMMHbIX cpeacTB. CHCTEMHOE U IPUKIIATHOE ITPOrpaMMHOE oOecrieueHue
[TK. O630p onepannonubix cucrem (OC). Ilpunnumnst coznanus u coctaB OC: sapo, uarepdeiic,
npaiiBepbl. Kpatkas xapakrepuctuka WINDOWS, monmyneHeni npuniun moctpoenus. Cpena
WINDOWS: okHa, UX »JI€MEHThI, paboTa B MHOTOOKOHHOM pexume. Pabora ¢ oObexTamu
WINDOWS. Spneikn u pabota ¢ HuMu. llanku: coznanue, nepeMMEHOBaHHE; KOMTUPOBAHHUE U
nepemeleHne 00beKTOB (ManoK M spJbIKOB), yaaieHue o0bekToB. Kop3uHa u ee Ha3HaueHUe.
Hactpoiiku WINDOWS: nata u Bpemsi, HacTpoiika MBIIIH, SKpaHa. DJIEMEHThl TEXHHYECKOTO
cepBuca IIK: ycTtaHoBka onepaniOHHON CHUCTEMBbI, CO3JaHME WHIUBUAYaTIbHON ONEepariiOHHON
Cpelbl TOJB30BATENs, MOIACPKKA IETOCTHOCTH HH(OpMAINK, paclIMpeHHe W MOJCPHU3ALUS
KOH(UTrypaly anmnapaTHbIX U MIPOrpaMMHBIX CPEJCTB

TexcroBeiii pegaktop WORD, penakTopsl MareMaTHYECKHX M XUMHUYECKUX (OPMYII.
OCHOBBI HCHOJB30BaHUS TNPOrpaMM OOIIEro Ha3HadeHus (KpaTKuii 0030p) Ha IpHMepax
TeKCTOBOrO peraktopa WORD, pemakTopoB MaTeMaTHYeCKUX M XUMHUYECKUX (OpPMYIIL.
Ocob6ennoctu TekcroBoro peaakropa WORD. Beog u pegaktupoBanue tekcta. KonupoBanue u
nepemeIeHie Oo0BEeKTOB, pabora ¢ Tabmumamu. Breibop Buzma, pasmepa mpudTa,
¢dopmatupoBaHue CUMBOJIOB M ab3aueB. KomupoBanue ¢opmara. OcoOEHHOCTH CO3/1aHUS
CChUIOK, ornaBieHuid. Co3maHue JOKYMEHTOB pa3inuyHbIX (GopMm  (CTaHZApTHBIX U
HEeCTaHAApPTHHIX). Vcmonb30BaHME peAakTopa MaTeMaTH4eckKux (opMyal B  TEKCTOBBIX
NOKyMeHTax. Pemaktop xumudeckux ¢GoOpMysl, Ha3HaYeHHE W OCOOCHHOCTH pPalOTHI.
Konupopanue xumuueckux (GopMys1 B TEKCTOBBIE IOKYMEHTBHI.

Cucrema ympasnenns 06a3zamu mgaHnHbix ACCESS: cosnmanne monb3oBatensckux CYB]/,
dopmupoBaHue 3ampocoB, oTueToB U GopMm. HMHpopmaunonusie cucrembl. CucTeMbl
yopasieHus 0aHkamMu U 06azaMu JaHHbBIX. PensiuoHHas Monenb AaHHbIX. CTpyKTypa 3amMcH,
MeToAbl JocTyna K uHpopmanuu. O6MeH AaHHbIMU ¢ apyrumu npuioxkeHusmu WINDOWS:
TEKCTOBBIMH PEAAKTOPAaMH U AJIEKTPOHHBIMU Tabnmumamu. Pensiunonnas 6a3za manabix ACCESS.
['maBHOE OKHO, MEHIO KOMaHJ, MaHedb MHCTpyMeHTOB. Co3gaHue M OTKpbITHE 0a3bl JaHHBIX.
BBox u perakTupoBaHNe NaHHBIX B peXKUME TaOJIHIIBI M peKUMe KOHCTpYKTOpa. DopMupoBaHue
3arpocoB. 3ampockl MPOCTbIe U MHOTOTaOIMUYHBIE, 3apOockl ¢ ycnoBusiMU. Co3laHHE OTYETOB U
dbopm. Texnonorus peanuzanuu npoctermmx 3aaaud cpeacreamu CYBJ] ACCESS.

14



Pemenue BRMUCIATENBHBIX 3amad C¢ wucrnoib3oBanuemM EXCEL: oOpaborka TtaGuwil,
IOCTpPOCHHE TpaUKOB W JUarpaMM, BBIYUCIEHHME MATpPUYHBIX BbIpakeHH. HazHaueHue
anektpoHHbIX Tadmun (MS EXCEL). OcoGennoctn Ttabmuanoro mporeccopa EXCEL u
UCIIOJIb30BAaHUE €r0 IS peleHHs] MHPOPMALMOHHBIX U WH)XXEHEPHBIX 3aJa4. TexHuka paboThl ¢
EXCEL. Oxno EXCEL. AGconroTHas W OTHOCHTENbHAs anpecanvs. BplieleHue sdeek,
nepemelleHre no padbouemy snucty. Pacuer no ¢popmynam. Konuposanue dopmy:. Iloctpoenue
rpaduxoB. Pacuer (pyHKIMOHAIBHBIX 3aBUCUMOCTEN U MOCTPOEHUE rpapuuecKuX U300pakeHui
¢ wucnoinb3oBaHueM craHnaptHeix ¢yHkiauii EXCEL wu wmacrepa ¢ynkuumit. Iloctpoenue
MOBEPXHOCTEN C UCIOJIb30BAaHWEM MacTepa auarpamm. Pabora ¢ tabnumamu. @opMatupoBaHue,
opopmuenue Tabmuu. YwucioBele U Moib30BaTelabckue Qopmarbl. CBOAHBIE TAaOJHUIBL
[Toctpoenne nuarpamm. PazpaboTka u peanuszanus NpOCTEHIINX aJTOPUTMOB C HCITOJIb30BaHHEM
BozMoxkHocTell EXCEL (maxoxneHune mMakcuMaiabHOTO (MHHUMAIBHOTO) JIEMEHTa BEKTOpa U
MaTpHIIBl, HAXOXJICHHE CYMMBI DJIEMEHTOB BEKTOpPa W MATPHIBI, BBIYUCICHHE MAaTPUYHBIX
BBIPa)KEHUI).

3.3. AIropuT™Mbl U OCHOBBI IPOTPaMMUPOBAHUSL:

Anroput™msbl, TUIIBI anropuT™MoB. [lonsTHe anropurMa u ero cBoicTBa. CriocoObl 3amucu
ITOPUTMOB. MOTyITBHBIN IIPUHIIUIT TIOCTPOCHHUS AITOPUTMOB U TIPOTPAMM.

XapaKTepUCTUKU S3BIKOB MpOrpaMMupoBaHus. OCHOBHbBIE CTPYKTYpbl M MPUHIIMIIBI
CTPYKTYPHOTO IPOTpaMMHpOBaHusl wWuIOcTpanus. CTPYKTypHOE MPOrpaMMHPOBAaHHUE, €ro
ocobeHHocTH. TexHoorusi OOBEKTHO-OPUEHTHPOBAHHOTO IPOrPaMMHUPOBAHUSA; CBOMCTBa
SI3BIKOB: HACIIEIOBaHHUE, WHKATICYISIINS, TOTUMOpu3M. TTOHITHS S3BIKOB: KIACCHl M OOBEKTHI.
OBouroLUs U KIacCUpHUKALMS A3bIKOB IPOrpaMMupoBaHus. [IoHATHS TpaHCIAUK, KOMIWIISALIH,
UHTEpIpETallii, WX pas3auuus. ba3oBble anropuTMHUYECKHE KOHCTPYKIMH (ClIeZIOBaHUE,
BETBJICHUE, MOBTOPEHHE), MNpUMEpPhl HX peann3zauud. OCHOBHBIE KOHCTPYKLUH S3BIKOB
IPOTPaMMHUPOBaHUS. SI3BIKH TIPOTPaMMHUPOBAHUSI BEICOKOTO YPOBHSI.

BrruncnurenbHple aaropuTMbl M IPOrpaMMHbIe peanu3aiuu Ha VBA ans oOpaboTku
uHpopmanuu [Iporecc pemenus 3agad Ha Kommblotepax. [IporpammupoBanue Ha s3pike VBA:
OCHOBHBIE OIIEpaTOpPBI SA3bIKa, MpOLeTyphl U (yHKUIUU. Pa3paboTka u peamusamus MpoCTeHIINX
QITOpUTMOB 00paboTkM MHPOpManuu (pelieHne 3ajad ¢ OJHOMEPHBIM W MHOTOMEPHBIM
00beMoM uH(popManun). YucaeHHble METO/IbI aHAJIN3a OJTHOTO HEJIMHEHHOI0 YPaBHEHU: IOUCK
KOpHEH, pelieHue 3aayd OJHOMEPHOM ONTHMH3aluu (HaXOXKACHHWE TOYEK MaKCUMyMa H
MUHMMYyMa (QYHKIMH). MeToJbl CTaTUCTUYECKOH 00pabOTKHM pe3ylbTaTOB M3MEpPEHHH OJHOM
BEJIMYMHBI: BBIYMCIICHUE TOYCUHBIX (CPEIHETO, TUCTIEPCHHU, CTAaHAApTa) U MHTEPBAIBHBIX OI[EHOK
CIIy4ailHON BEJTMYHHBI.

3.4. 3amuTa nHPOpMAIUH:

ANTOpUTMBI 3alUTHl UHPOPMALIMU: METObI 3aALUTHI, KOMIIBIOTEPHbIE BUPYCHI U 00pHOa
¢ Humu. [loHATHE O0E€30MACHOCTH KOMITBIOTEPHOW WH(pOpPMAIMU: HaIEKHOCTh KOMIIBIOTEpA,
COXPaHHOCTh JAaHHBIX, 3alllUTa OT BHECEHUS H3MEHEHHH HEyNOJIHOMOYEHHBIMU JIUIAMH,
COXpAaHEHHE TalHbl IIEPENUCKM B DJIEKTPOHHOM ceTH. Meroasl peanu3anuu  3aliuThl
UHQOpPMALIMU: MpOrpaMMHbIE, almnapaTHble, OpraHu3aluoHHbE. lcTopus BO3HUKHOBEHUS
BHUPYCOB U aHTUBHPYCOB. CIIOCOOBI 3apa)keHus, 3alUThl U O00prObI ¢ BUpycamu. OcobeHHOCTH
paboThl aNrOPUTMOB BHPYCOB: PE3UACHTHOCTb, MOJUMOPGUYHOCTE U CcaMoIIU(ppOBaHHE.
KowmnbrotepHbie BUpychl, ux cnenuduka 1 antuBupycHele mporpammsl (Kacnepckuii, Dr. Web,
Avast, AVG). CrnocoObl mu¢ppoBaHus U mnepeaayd MHPOpPMALMU Ha AaJbHUE PACCTOSHHSL.
OTKpBITHII 1 3aKpBITHIN KiTF0un muppoBanus. Jlepparmenranus aucka.

4.00bpeM TUCHHILIMHBI H BHAbI Y4eOHOI padoThl

Bunsl yueOHol paboThl O6bem
B B
3a4ETHBIX aKaJIeMHYCCKUX
CIMHUIIAX Jacax
OO01mas Tpy10eMKOCTh JTHCIIUILTHHBI 110 Y4eOHOMY TJIAHY 3,0 108
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AYIHTOPHbBIE 3aAHATHSI: 48/36 48

Jlexuuu (Jlek)

Jlabopatopusie 3austus (J13) 48/36 48

Camocrosite1bHas padora (CP): 60/36 60

Bujg uTorosoro KOHTPOJIA: 3a49€T - -

AHHOTAIUSA padoyeil mMporpaMMbl y4eOHOM TUCHUTITHHBI
®uzuka (b1.B.7)

1. Hesan u 32124 TUCHUTITTHHBI

Hesb0 AUCUMIUVIMHBI SBISETCS NPUOOPETEHHE CTYACHTAMH 3HAHUH 10 OCHOBHBIM
pazzenaM (GU3MKU U YMEHHUIO IPUMEHSATh UX B JPYTHX €CTECTBEHHOHAYYHBIX IUCHIUIUIMHAX.

OCHOBHBIMH 32/1a4aMH TUCHMILIMHBI, PEIICHUE KOTOPHIX 00ECIEeUNBACT JOCTHKCHHE
LeNH, SBJSIOTCS: (OPMUPOBAHUE MPEICTABICHUNA 00 OCHOBHBIX (PM3WYECKUX 3aKOHAX MPUPOIbI
U METOJIaX TEOPETUYECKUX MCCIIEOBAHUI pa3IMyHBbIX (DU3MYECKHX SBICHUH, a TaKXkKe JIaTh
MPEJICTABICHUS O COBPEMEHHBIX SKCIIEPUMEHTAIBHBIX METOIaX UCCIIeI0BAHUSI.

2. B pe3yabrare wu3yYeHUs AUCHMIUVIMHBI O0y4YalIIMHCH MO0 MporpamMme
0akajiaBpuAaTAa I0JI:KEH:

Osnadems CienyOMUMA KOMIIETCHITUSIMU:

CriocoGHOCTh UCHOJB30BaTh OCHOBHBIE 3aKOHBI (DU3UKU B MPOQEeCcCHOHATHHON
NeSITebHOCTH, TPHUMEHATh METOJbl MAaTEeMAaTHYECKOrO aHalW3a ©  MOJCITUPOBAHHMA,
TEOPETHUYECKOT0 U 3KCIIepUMeHTaIbHOT0 uccienoanus. (OITK-2)

CriocoOHOCTh HCIIONIB30BaTh E€CTECTBEHHOHAYYHbBIE 3aKOHBI JUISI MOHUMaHHSA
OKpY>Karomiero Mupa u spieHuii npupost.(OITK-3).

B pesynbrare n3yueHus AUCUUIUIMHBI CTYACHT JIOJKEH:

3Hamp:

- (¢u3nYecKue OCHOBBI MEXaHUKH, (U3NKH KOJEOAaHWUH W BOJH, DJIEKTPHUECTBA U
MarHeTusMa, SJEKTPOJUHAMHKH, CTAaTHCTUYECKOM (U3UKH M TEPMOJAMHAMUKH, KBAaHTOBOM
bu3uKy;

- cMbIcT (hyHIAMEHTaIBHBIX (DU3WYECKHX 3aKOHOB, IMPHHIMIOB M IIOCTYJIATOB;, HX
(GOpMYyIIMPOBKH M TPAHULIBI TPUMEHUMOCTH;

- CBSI3b IIMPOKOTO Kpyra (PU3MUECKUX SBJICHUH ¢ (QyHIaMEHTaJIbHBIMH TPUHIMIIAMHA U
3aKOHaMHU (DU3HKHY;

- OCHOBHBIE METOJIbI PEIICHHS 33124 TI0 ONMMCAHHIO (PU3UUYECKUX SIBICHUI,

- METOJIbl 00pabOTKH pe3ysIbTaTOB (PU3NUYECKOTO SKCIIEPUMEHTA.

ymembp:

-IPUMEHATh TEOPETHUECKUE 3HAHUS U IKCIIEPUMEHTAIbHBIE METOAbI HCCIEIOBaHUS TIPU
pemeHnn mpoheCCHOHATBHBIX 3a/1ad;

-IIPOBOJIUTH PACUETHI, OCYILECTBIISATh aHAJIM3 U Ha OCHOBE 3TOTO JIeJlaTh 0OOCHOBAaHHBIE
BBIBO/IBI,

- aHAJIM3UPOBATh PE3yJIbTaThl HAOIIOICHUH U SKCIIEPUMEHTOB ¢ IPUMEHEHUEM OCHOBHBIX
3aKOHOB M MPUHIUIIOB (PU3UKU;

- ONpeAeNATh XapakTep (PU3NYECKHX IMPOLECCOB MO KOMIUIEKCY 3KCIEpPUMEHTATbHON
nH(}OpMAIUK TTPU TTOMOITH TpadUKOB, TAOIUI U YPABHCHHIA;

- IPEACTaBIATh 00PaOOTaHHYIO SKCIICPUMEHTATIBHYIO U TEOPETHUECKYIO HH(POPMALIHIO B
YCTHOM M MHUCBMEHHOI (opMe, B TOM UYHUCIE C UCIOIb30BAHUEM COBPEMEHHBIX KOMITbIOTEPHBIX
TEXHOJIOTH.

enademp:

- HaBBIKAMHU PAa0OTHI C IUPOKUM KPYToM (pu3ruecKux mpubopoB U 000pyA0BaHMUS;

- HaBbIKaMU 00OCHOBAHHUS CBOUX CYKJEHHUI U BHIOOpA METO/1a UCCIIEIOBAHMUS;

3. KpaTkoe conepxxanue QM CUUILTAHBI

Cemectp 2

Beenenue
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[Mpenmer ¢usukn. MeToap! GU3NIECKOTO MCCICTOBAHUS: OTIBIT, THIIOTE3a, SKCIICPUMEHT,
TEopusl.

1. ®u3nyeckue OCHOBBI MEXaHUKHU

IIpenmer kuHemaruku. Ilepememenue, ckopocTh, yckopeHue. KunHemarmdeckue
XapaKTepUCTUKHU BpaLIaTEeIbHOTO IBMXKEHUs. 3aKoHbl HbioTOHA. 3aKOH BCEMUPHOTO TATOTEHUS.
JIBmkeHMe Tella IEpEMEHHOW MacChl. 3aKOH BCEMHUPHOIO TAroTeHus. /[IBmxeHue Ttena
nepeMeHHOM Macchl. YpaBHeHuss Memepckoro. ®opmyna [{nonkoBckoro. Ymopyrud u
HEYyNpyruy ynaapel [mapoB. MOMEHT HHEpUUMU MaTEpUAIbHOM TOYKM U TBEPAOrO Tea.
Kunemaruka rapmonuueckux kosneOanuil. [uddepeHunanbHoe ypaBHEHHE TIapMOHHYECKHX
kosiebanuil. TloHsATHE O 3aTyXalolmMX U BBIHY)XKICHHbIX KojeOaHMsIX. BoiHoBOe nBuMkeHHeE.
BoJstHBI IpOOJIBHEIE U TIOTIEPEYHBIE.

2. OCHOBBI MOJIEKYJISIPHOM (hr3UKH

DneMeHTbl TEPMOAMHAMUKHI U Qu3ndeckoi KuHeTHkH. WneanbHblil ras. Pacnpenenenue
Bonpiimana u ero obOmedusudeckuii cmbica. PeanbHbiii ra3. YpaBHenue Ban-mep-Baanbca.
Tepmonunamuueckuit meron B ¢usuke. PaBHOBecHbIe cocTosiHus. Hadanma TepmMoanHaMHKH.
Hukiasl. DHTpONUS U ee CTaTUCTHYECKOe TojlkoBaHue. SIBneHue nepeHoca. Auddysus. 3akon
®uxa. TermnonpoBogHocTh. 3akoH Pypre. BHyTpenHee Tpenue (Ba3kocTb). 3akoH HproToHa.

3. DnexTpocTaTHKa U IOCTOSHHBIN 3JIEKTPUUECKUN TOK

3akon Kynona. Teopema Octporpaackoro-I'aycca. dumonb. udnekTpukud B
3JIEKTPOCTATUYECKOM TOJIE.

CemecTtp 3

1. DnexTpoMarueTusm

3akon Awmmepa. 3akoH buo-CaBapa-Jlammaca. Cuma Jlopenma. MardeTukw.

DNeKTpOMarHuTHasi MHAYKIUA. Y paBHeHHe MakcBesa.

2. OnTuka

Nntepdepentust BoaH. Jdudpakuus BonH. [lomspuzanus BonH. TerioBoe Hu3inydeHHe.
3akon Kupxrogda. 'mnoreza Ilnmanka. KBaHTOBOE 0O0BSICHEHHE TETUIOBOTO W3ITydeHUs. DPPeKT
Komnrona. fAnepnas moaens atoma. Iloctynatel bopa. ATom Bogoposaa o bopy.

3. DnemMeHThl KBaHTOBOW (DPU3UKHU

I'mnoteza ne bpoiina. BonnoBoe ypaBHenue Illpegumnrepa nas cTallMOHAPHBIX
cocrossauit. OnbiTel LTepHa-T'epinaxa. MHoOrosnekTpoHHsiit atoM. D¢ dekt 3eemana. [IpuHmmmn
[Taynu. KBanTOBBIE cTaTUCTHYECKHE pacmpeneneHus boze-DiiHmreitna u Pepmu-/lupaka.
®oHoHbl. 3akoHb! [ebast u OiiHmTeiiHa. XapakKTepUCTUKH sapa: 3apsijl, Macca, SHEPTUsl CBSI3U
HYKJIOHOB. SlnepHble peakiuu. DyHIaMEHTAlbHbIE B3aUMOJICHCTBUS M OCHOBHBIE KJIAcChI
3JIEMEHTAPHBIX YaCTHIL.

4. O0bem y4eOHOH TUCHHUILIMHBI

Bcero 2 cemecTp |3 cemecTp
Bujtel y4eoHoi paboThI 3au. en./ [3au.en/ [3au. em./

aK.gac aK.gac aK.Jac
OO6masi Tpy10eMKOCTD UCHUTIIMHBI

10/360 3,95/160 |6,05/200
AYIHTOPHbBIE 3aHATHS: 3,6/128 1,35/64 2,25/64
Jlextuu (JIek) 1,35/48 0,45/16 0,9/32
JlabopaTtopHsie 3ansaTus (J1ab) 0,9/32 0,45/16 0,45/16
[IpakTnueckue 3aHATUSA 1.35/48 0.45/16 0.9/32
(HB) EHl 1 EHl
CamocrositesnbHas padora (CP): 4.4/160 1.6/60 2 8/100
Buj koHTpoIsI: 2[72 IK3aMeH- | DK3aMeH-
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JK3aMeH/3a4uer 1/36 1/36

AHHOTaNus padoyeil mporpaMmbl y4eOHOM JUCHTUTNIIIMHBI
Oo0mas n Heoprannyeckas xumus (b1.B5.8)

1.lesun 1 3224 JUCUMILTHHBI

Ilenpt0o  OUCHUTIIMHBI ~ sABISETCS  (OPMUpPOBAHWME Y  CTYJCHTOB  IIE€JIOCTHOTO
€CTECTBEHHOHAy4YHOT0 MHUpPOBO33peHusd. Onupasch Ha TMOJYy4YEHHbIE B CpEIHEH IIKOJIe
XUMUYECKHE 3HAHUS, MPOrpaMMa TMperyCMaTpUBaeT HaibHEHIIee yriayOJeHHE COBPEMEHHBIX
MpeJICTaBICHUN B 00JIaCTH XUMUH.

3agadeii JUCIUTUIMHBI SIBISCTCS:

— M3y4YeHHE OCHOB OOIICH M HEOPraHMYECKONW XUMHUH C I[ENbI0 MPUMEHEHUS HUX IMPHU
M3YUYEHUH TIOCIICTYIONUX XUMUUECKUX TUCIIUTIIINH;

— OBJIQJICHUE OCHOBAMHU XMMHUYECKON TEPMOJIMHAMUKHN, KHHETUKHU, YYEHHS O pacTBOpax 1
OCHOB CTPOCHUSI BEIIIECTBA KaK TEOPETUUECKUMHU OCHOBAMH XUMHH;

— U3yYEHUE NEPUOINYECKOI0 3aKOHA KaK OCHOBBI HEOPTraHUYECKON XUMUHU;

— paccMOTpeHHE CBOWCTB s-, p-, O-, f-ameMeHTOB ¥ HUX COCIUHEHUN;
— U3y4eHue crocoO0B MoyueHus: Hanboee MUPOKO MPUMEHSIEMBIX BEIIECTB U UX CBOICTB;

— (hopMupOBaHHE Y CTYJACHTOB HABBIKOB IKCIIEPUMEHTAILHOM paOOThI, IEMOHCTPALIHS UM
METOJOB M CPEJICTB XUMHUYECKOTO UCCIIEIOBAHMS, KOHKPETHOE O3HAKOMJICHUE C BEIIECTBAMU U
WX TPEBPAICHUSIMH;

— Pa3BUTHE HABBIKOB PEIICHUS KOHKPETHBIX MPAKTUYECKUX 3a7a4 U UCCIEI0BATEIbCKOM
paboThl, a TakKe 3aKpeIUIeHHWe B TaMATH CTYJEHTOB TEOPETHYECKUX  CBEICHHI
03aKOHOMEPHOCTSIX ~ HEOPraHWYeCKOM  XHMMHH,  BO3MOXKHOCTH  IIOYYBCTBOBATb 3T
3aKOHOMEPHOCTH B MPAKTHUECKOM paboTe, yOeIUThCs B MX JEHCTBEHHOCTH.

2.B pe3yabTaTe M3y4YeHUs1 AUCHHUILINHBI CTYAEHT JO0JIKEH !

Oonaoamp CneayOMUMA KOMIETEHIUSIMU:

—CIOCOOHOCTBIO MCIONB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX IAWCIMILIAH B
npo(heCcCHOHANTLHOW  JEATeTbHOCTH, MPUMEHITh METOJIbl MAaTEeMAaTHYECKOTO aHaim3a |
MOJICITHPOBAHHS, TECOPETUIECKOTO M IKCIIEpUMEHTaIbHOT0 HecieaoBanus (OITK-2);

—CIOCOOHOCTBIO UCIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JIJIs1 TOHUMAHUS
OKpY>Karomiero Mupa u spiaeHuii npupozst (OITK-3).

B pesynbrare nuzyueHus TUCHUIUTUHBI CTYJEHT J0KEH:

3Hamp:

— DJIEKTPOHHOE CTPOCHHUE ATOMOB U MOJIEKYJI;

— OCHOBBI TEOPUU XUMHUUYECKOHN CBS3HM B COCUHECHUSX PA3HbIX TUIIOB, CTPOEHHE BEIIECTBA
B KOHJICHCHUPOBAaHHOM COCTOSIHUU;

—OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XMUMHUYECKUX MPOIECCOB U XapaKTEPUCTUKU
PaBHOBECHOT'O COCTOSTHUS;

— METO/Ibl OITMCAHUSI XMMUYECKHUX PAaBHOBECUH B paCTBOPAX AJIEKTPOJIUTOB,

— CTPOEHHUE U CBOMCTBA KOOPJAMHAIIMOHHBIX COEANHEHHIA;

— XMMHMYECKHE CBOMCTBA 3JEMEHTOB PA3JIMYHBIX T'PYNI MEPUOANYECKON CUCTEMBI U UX
Ba)KHEHUIIINX COCAUHCHMIA,

ymembw:

— BBINIOJIHATh OCHOBHBIE XHMHUYECKHE OIEpaliu, ONPEeisaTh TEPMOIUHAMUYECKHE
XapaKTEPUCTUKA XUMUYECKUX PEaKLUid U PaBHOBECHBIE KOHIEHTPAIUU BEUIECTB;

— HCIIOJB30BAaTh OCHOBHBIE XHUMHUYECKHE 3aKOHBI, TEPMOIAMHAMUYECKHUE CIPABOYHBIC
JTaHHbBIE JJIs peleHus MpodecCHOHaIbHbBIX 3a/1a4;

— MPOTHO3UPOBATH BIIMSHHUE PA3UYHBIX ()AKTOPOB HA PABHOBECHE B XUMHYECKHX
peakuusix;

6/1a0emb:
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— TEOPETHMYECKUMU METOJIaMU OIMCAaHUs CBOMCTB MPOCTHIX U CJIOXKHBIX BEIIECTB Ha
OCHOBE D3JIEKTPOHHOTO CTPOEHUS HMX aTOMOB M IIOJIOKEHUS B NEPUOJUYECKOW CHUCTEME
XUMHUYECKHX 3JIEMEHTOB;

— DKCIEPUMEHTAJbHBIMA METOJaMU OMNPEIEICHUS HEKOTOPBhIX (PU3MKO-XUMUUYECKUX
CBOMCTB HEOPIraHUYECKUX COCTMHEHHUMN.

3. Kpatkoe cofep:kanue AMCUUILINHBI

CtpoeHure aTOMOB U IEPUOINYECKUI 3aKOH.

BonHoBbIe cBOMCTBa MaTepHallbHBIX 00BEKTOB. YpaBHeHHe jae bpoiuia. CooTHolIeHuEe
HeonpeneneHHocTei ['elizenoepra. [lonstre o kBaHTOBOM MexaHuke U ypaBHenuu llIpenunrepa.

CoBpeMmeHnHast (opMyJIHpPOBKa MEepUoaAnYecKoro 3akoHa. [lepuoandeckas cucrema u ee
CBA3b CO CTPOECHHEM aTOMOB. 3alOjHEHHE D3JEKTPOHHBIX CJI0EB M O000JOYEK aTOMOB B
nepuoanueckor cucreme snemeHToB JI.M. MenneneeBa. Crenenu okucieHusa. Baxueiiniue
OKHUCJIUTEIN ¥ BOCCTAHOBUTENU. BakHelne cxeMbl IpeBpalleHts BEIIECTB B OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX PEAKLUAX.

XuMHY€ECKas CBSA3b U CTPOECHUE MOJIEKYJI.

KoBajeHTHas CBs3b, OCHOBHBIE IIOJIOKEHUSI METOJA BAJCHTHBIX CBA3€il. Paccmorpenue
CXEM IepeKpbhIBaHHUsI aTOMHBIX opOuTaneil mpu oOpa3zoBaHUM CBsA3€il B Mojekyyax. OCHOBHbIE
MOJIO’KEHHUsI MeTo1a MoJieKysipHbIX opouTtaneit (MO JIKAO). O61iue cBeieHus: 0 KOMITJIEKCHBIX
COCJIMHEHUSIX, UX CTpoeHue. MeXMONeKyJsipHas U BHYTPUMOJIEKYJISIpHAs BOJOPOJHAs CBS3b.
HonHas cBsA3p Kak HpelenbHbId ciyyail KoBajeHTHOW cBsizu. OOmmue mpeacTaBiIeHUs O
MEXMOJIEKYJIIPHOM B3aUMOAECHCTBUU: OpPUEHTAILIMOHHOE, HMHIYKLHOHHOE, JUCIEPCHUOHHOE
B3aMMOJCHCTBHS.

OHepreTuka peakiii 1 XMMHYECKOE PaBHOBECHE.

[ToHsATHE O XMMHUYECKOM TEpMOJMHAMHKE, TEPMOJMHAMHYECKUE (DYHKIMH COCTOSHHSA
(xapakTepuctuueckue GyHKIUM). XHUMHUYECKOe paBHOBecue. VCTMHHOE U Kaxymieecs
paBHOBecHsl. KOHCTaHTa XMMHYECKOIO PaBHOBECHA. DJIEKTPOXMMHUYECKHUE IPOLECCHI, TIOHATHE
00 3JEKTPOJHBIX MOTEHIMANIAX. JDJIEKTPOJABIKYIAS CHJIa OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaklMii U KpUTepUd CaMOITPOU3BOJIBHOTO MPOTEKAHMS IIPOLECCOB.

PaBHOBecus B pacTBopax

[Tpoueccrl, compoBoXkiarome  oOpa3oBaHME  KHJIKHUX  HCTUHHBIX  PacTBOPOB
HERJIEKTPOJIUTOB U 3JIEKTPOIUTOB. ACCOLMUPOBAHHBIE M HEACCOLMMPOBAHHBIE 3JIEKTPOJIUTHI.
Crenenp auccoumanuu. KoHctanTa aucconuanuu. PaBHOBecne B CHUCTEME, COCTOSIIEH W3
HACBIIIEHHOIO0 PAacTBOPAa MaJIOPACTBOPUMOIO JJIEKTPOJIUTAa M €ro KpucrawioB. PaBHoBecue B
pacTBOpax KOMIUIEKCHBIX CO€IMHEHUI. PaBHOBecHe nucconnanuy Bobl, HOHHOE ITPOU3BEICHUE
BO/JIbI M €r0 3aBUCUMOCTB OT TeMrneparypsl. [lkana pH. ['maponus conen.

CKOpOCTh peakiuii U KaTaaus.

[Tonarue o xumuueckoil kuHeTuke. OMHOCTATUNHBIE W CIIOKHBIE PEAKIMU. 3aKOH
nerctByromux macc. KoHcranTta ckopocTH peakuuu. MOJNEKYJISIPHOCTh M MOPSAOK pPEaKIUH.
3aBUCUMOCTb CKOPOCTH pEaKLMKM OT TEMIIepaTypbl; SHTANbIMS AKTUBALMU. ['OMOTEHHBIN U
TFeTEPOreHHBIN KaTalu3.

XHUMHUSA S- ¥ P- DIIEMEHTOB

Bonopoa-niepBblii 371EMEHT NEPUOJUYECKONW CUCTEMBI, €ro JABOMCTBEHHOE IOJIOKEHHUE.
Onementsl 1 - 2 u 13 - 18 rpynn nepuogu4ecKkoi CUCTEMbl. 3aKOHOMEPHOCTH B M3MEHEHUU
ANEKTPOHHBIX KOH(PUTYpalUid, BETUYUH PAJAUYCOB, SIEKTPOOTPUIATEILHOCTH U JHEPTUU
MOHM3AIMHY aTOMOB. TUIIMYHbIE CTENEHH OKUCIIEHUS. XUMHUYECKHUE CBOMCTBA MPOCTHIX BEILIECTB.
3aKOHOMEPHOCTH B CTPOEHUM M CBOMCTBAX OCHOBHBIX THUIOB coeauHeHud. I[lpupoansie
COEJIMHEHUS, TOJIyYeHUE U IPUMEHEHHUE.

Xumus d- u f- aemenTos

OneMeHThl 3-12 Tpynm NEpUOAMYECKON CHCTEMBI. 3aKOHOMEPHOCTH B H3MEHEHUU
ANEKTPOHHBIX KOH(PUTYpALIU, BEJTUUHH PaInyCOB, YHEPTUU MOHU3AINH, XapaKTePHBIX CTETICHEN
OKHUCJICHHS, KOOpPJMHAIIMOHHBIX 4Kcenl aToMoB. IlpuponHble coeauHEHHs, MOJyY€HUE U
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COTIOCTABJICHHE (PU3NUYECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BemlecTB. CTpOCHHE U CBOMCTBA
OCHOBHEBIX THUIIOB coenuuennii. OcodennoctH f- 3meMeHToB.
4. O0beM y4eOHOH JUCHHILJIMHBI

Bcero 1 cemecTp 2 cemecTp
Buapt yaeOHO# paboThI B3au. | Bakan. | B3au. | Bakan. | B3au. | B akan.
el gacax e/l gacax e/l gacax

OO0mas Tpy10eMKOCTb
AUCHMIUINHBI M0 Y4eOHOMY 12 432 4 252 5 180
IUIAHY
AyIUTOPHBIE 3aHITHS: 4,44 160 2,67 96 1,77 64
Jlextuu (JIek) 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3anstus (I13) 0,89 32 0,89 32
JIaGopatopusie padotsl (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHas padora (CP) 5,56 200 3,33 120 2,23 80
CamocTosTeIbHOC H3yUYCHHE 556 200 333 120 293 80
pa3ienoB AUCIUIUIMHBI ’ ’ '
Bua KOHTpPOJIA: 3K3aMeH 2 72 1 36 1 36

AHHOTaNUs Y4eOHOM TMCUMILTHHBI
Opranuyveckas xumus (b1.5.9)
1. Heap aucuMmiIdHbI — MIpuoOpeTeHre CTyACHTaMH 3HAaHUH O CTPOCHUHU OPTaHUYECKUX
COEIMHEHUI, OCHOBHBIX XUMUYECKUX CBOMCTBAX PA3JIMYHBIX KIIACCOB OPraHUYECKHUX
COCTMHCHUH M METOJIaX MX MOJYUYSHUS, KaK TPOMBIIIICHHBIX, TaK B TJA0OPaTOPHBIX.

2. B pe3ysbTare u3yueHus JTMCHUIJIMHBI CTY€HT JI0JI7KEH:

Ooébnadamp cneayronMMI KOMIETEHIIUSIMH:

- CIOCOOHOCTBIO paboTaTh B KOMaHJE, TOJIEPAHTHO BOCIPUHHUMAS COIHAIBHBIE U
KyJIbTypHBIe pasnuuus (OK-6);

- CIIOCOOHOCTBIO K CaMOOPTraHu3aIiy U camoobpasosanmio (OK-7);

- CIIOCOOHOCTHIO ¥ TOTOBHOCTBIO MCIIOJIH30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
TUCIUIUIMH B TPO(EeCcCHOHANBHON JIeATENbHOCTH, NPUMEHSATh METOJbl MaTeMaTH4YeCKOTro
aHaJIu3a ¥ MOJICIIMPOBAHUS, TCOPETUYCCKOTO U IKCIIEpUMeHTaIbHOro rcciaenoBanus (OITK-2);

- CLIOCOOHOCTH UCIOJIB30BaTh 3HAHUSI O COBPEMEHHOW KapTHHE MHUpPA, TPOCTPAHCTBEHHO-
BPEMECHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHH BEIICCTBA I TMOHUMAHUS OKPY)KAIOIIEr0 MUpa U
saeauit npupoasl (OITK-3).

3uamop:

— TEOPETUYECKHE OCHOBBI CTPOEHHUS M CBOMCTB PA3IUYHBIX KIACCOB OPTraHUYECKHX
COCIMHEHM;

— crmocoObl TONy4eHHUS M XUMHUYECKHE CBONCTBAa OCHOBHBIX KIIACCOB OpPraHMYECKHX
COCIMHEHU;

— OCHOBHBIE MEXaHHU3MBI TPOTEKAHUS OPTaHNYECKUX PEaKIIHii;

Ymems:

— TpPHUMEHSATh TEOPETUYECKUE 3HAHUS Ui CHHTE3a OPraHu4eCKUX COCAMHEHUN
Pa3TUYHBIX KIJIACCOB;

— aHAIIM3UPOBATh U MPEICKA3bIBATh PEAKIIMOHHBIE CBOWCTBA OPTraHMUECKUX COCIMHECHHIA;

— COCTaBJISITh CXEMbI CHHTE3a OPTaHHMYECKUX COSAMHCHUMN, 3aJAHHOTO CTPOCHHUS;

Bnaoemuv:

— OCHOBaMH HOMEHKJIATYPBI U KJIAaCCU(PUKAIIUU OPTaHUICCKUX COCTMHCHUH;

— OCHOBHBIMH T€OPETUYECKUMHU MPEACTABICHUSIMU B OPTaHUYECKON XUMUMY;

— HaBbIKaMU OOOCHOBAaHHWS pAIlMOHAIBHBIX CIIOCOOOB TOJNYYCHHUS OpPraHUYCCKHX
BEIIIECTB.
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3. KpaTkoe copepkanue Q1 CHUIITHHBI

HomeHknatypa oOpraHudeckux coeauHeHUd. Teopuss XHMMHUECKOTO CTPOEHUs U
HachllleHHbIe yrieBoaopoasl (YB). Ilpupoma xoBanentHo#l cBszu. Dopmynst Jlbrouca.
QopmanbHbiil 3apan. Oddektsl 3amectureneil. [IpoMexyTodHble COEIWHEHUS W YaCTHIIBI
OpraHMYECKUX peakUMsX. OHepreTuueckas JauarpaMma peakiuu. MexaHu3M peakltu.
Crepeousomepusi, €e BUIbl U 0003HAUCHUS.

Amudarnueckne coenuHeHus. HaceimenHsle W HeHachlleHHble YB. Aunkansl,
[UKJIOATIKAaHbI, aJKEHBI, AJIKWUHBI, MOJNUEHBbl (AMeHbI). B Kaxmom kiacce paccMaTpUBaIOTCS
CIIEIyIOIIME pa3/ieibl: H30MEpus, HOMEHKJIaTypa, (U3NYeCKue U XHMHUYECKHUE CBOMCTBA,
crocoObl omyueHusi. MexaHu3Mbl peakinii. JHepreTudeckasi [uarpaMmma peakimid.

Apomarnyeckue coenuHeHus. Teopun apomatuuHocTH. CoenuHeHus: OEH30JIBHOTO
psna.

N3omepusa. Homenkmarypa. CrocoObl monyudeHus. XHUMHUYECKHE CBOWCTBA. BrusiHue
3aMecTuTeNnei B OEH30JbHOM KOJIbLIE Ha HAIPABJICHHWE U CKOPOCTh PEaKIUil ANEKTPOPUIHHOTO
3aMELICHUS.

4. O0bem y4eOHOH TUCHHUILIMHBI

Ob6Bvem
Bz yue6Hoit paboTsI B 3auerHbIX B akapemuueckux yacax
SIMHMIIAX
OO0mast TpyA0eMKOCTh JMCHUIIJIHHbI 3 108
10 y4eOHOMY ILIAHY
AYINTOpPHBIE 3aHITHS: 48/36 48
Jlexrun (JIek) 16/36 16
Ipaktryeckue 3ausatus (I13) 32/36 32
JlaGopaTtopus - -
Camocrositesnnas padora (CP): 60/36 60
Buj koHTpoOJIsA: 3a4eT / IK3aMeH 3auer c oueHkoil

AHHOTauus padoyeii mporpaMMbl JUCUMILIHHBI
®dusnueckas xumus (51.5.10)

1. lean u 3aga49u JAUMCHMIJIMHBI

Heab TUCUMIUIMHBI — PACKPBITH CMBICI OCHOBHBIX 3aKOHOB, YIPABISIOMIUX XOJIOM
XUMHYECKOT0 Ipoliecca, MoKa3aTh 00JacTH MPUIOKEHHUS ITHX 3aKOHOB W HAay4HUTh CTYJEHTa
TPaMOTHO TIPUMEHSTh WX TPU PEIICHUH KOHKPETHBIX TEOPETHUECKUX U MPAKTHUECKUX 3a/1a4.

3apaum u3ydeHus: AUCIUIUIMHBI COCTOAT B CIEAYIOLIEM:

- MOKa3aTh 3HaUYeHUE (PU3MUECKONH XUMHH KaK TEOPETHYECKON OCHOBBI MPOIECCOB
XUMHYECKOU TEXHOJIOTHH;

- BBIpa0OTaTh y CTYJIEHTOB HABBIKM TMPUMEHEHUS TOJYYCHHBIX 3HAHWHA JUIs
MpeACKa3aHusl MPUHIIMIHAIHHOM BO3MOXKHOCTH OCYIIECTBIICHHUS, ONpPENETICHUs HaIlpaBICHUs,
CKOPOCTH NMPOTEKAHUS U KOHEUHOTO Pe3yJIbTaTa XUMHUYECKOTO MPOIIECCa;

- JaTh  TMPEJACTAaBIEHUE O  COBPEMEHHBIX  SKCHEPUMEHTAIbHBIX  METOJaX
WCCJICIOBAHUS

2. B pe3yabTaTe u3yueHusi Kypca « Du3n4eckoil XUMHI» CTYAEHT J0JIZKeH:

Ooébnadamp cneayOMMMI KOMIETEHIIASIMH:

- CIIOCOOHOCTBIO  HCTIONB30BaTh  OCHOBHBIE  3aKOHBI  ©€CTECTBEHHOHAYYHBIX
TUCIUIUIMH B TPO(ECCHOHANLHON NIeATENhHOCTH, MPUMEHSITh METOJbl MaTEeMaTHYEeCKOTO
aHaJIu3a ¥ MOJICIIMPOBAHUS, TCOPETHUCCKOTO U IKCIIepUMeHTanbHOro uccaeaoBanus (OITK-2).
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3namo:

- OCHOBHBIC 3aKOHBI (PH3NYECKON XUMHUHU, B3aUMOCBSI3b (PU3HUECKUX U XUMUYECKHUX
XapaKTepUCTHK MpoIiecca;

- MyTH OINpEACNICHUs] BAXKHEMIIUX XapaKTEPUCTUK XUMHUYECKOIO pPaBHOBECHUS
(KOHCTaHTBI PaBHOBECHS, PABHOBECHOTO BBIXOJa MPOAYKTa, CTECIICHH MPEBPAIICHUS HCXOIHBIX
BEIICCTB) U BIMSHUS Pa3TUYHBIX (DAKTOPOB HA CMEIICHUE XUMHUECKOTO PABHOBECHS;

- YCJIOBHUSI YCTaHOBJICHUS (pa30BBIX PAaBHOBECHH B OJHO- U MHOTOKOMIIOHEHTHBIX
CHUCTEMax, BO3MOKHOCTH Pa3JIeJICHHUs CJI0KHBIX CHCTEM Ha COCTABJISIOIINE KOMIIOHCHTHI;

- TEPMOJANHAMUYECKOE ONHMCAHUE CBOMCTB MACAIbHBIX M HEUJICAJbHBIX PACTBOPOB,
MOAXO0/bl K HAXO0XKICHUIO TTapIHAIbHBIX MOJIIPHBIX BEJIMYUH KOMIIOHEHTOB PacTBOPA.

Ymemn:

- MPUMEHATh  TEOPETUYECKHE  3HAHUS U HKCIEPUMEHTAJIbHBIE  METOJbI
ucciaea0BaHus GU3NIECKON XUMUHM MPU PEIICHUH MPOGECCHOHATBHBIX 33/1a4;

- MPOBOJIUTH TEPMOJUHAMUYECKHE PACUETHI, OCYIIECTBISATh aHAJINW3 W Ha OCHOBE
3TOrO0 J€eJaTh 000CHOBAHHBIE BHEIBOIEL;

— MpeACKa3blBaTh U HAXOAUTh ONTUMAJIbHBIC YCIOBUS MPOBEACHUS XUMUYECKOTO
mpoliecca ¢ HebI0 MOJTYyYeHUsS MAaKCUMaJIbHO BO3MOKHOTO BBIX0/1a HHTEPECYIOIETO MPOIYKTa;

- MPEACTABIATH JaHHBIC TAOOPATOPHOI'O UCCIIEOBAHUS B rpadudeckoit hopMe 1 Ha
OCHOBE TMOJYYEHHBIX 3aBUCUMOCTEH ONPENEIsATh COOTBETCTBYIOIIME TEPMOAMHAMUYECKUE U
KHHETHYECKUE XaPAKTCPUCTUKN XUMHUYECKON CUCTEMBI U XUMHUYECKOTO MTPOIIECCa;

- MMPOBOJIUTH AHAIN3 M KPUTUYECKH OIICHUBATH MOJYYCHHBIC DKCIEPUMEHTAIBHBIC
JTaHHBIE, 00001IaTh U JAeNlaTh 000CHOBAaHHBIC BEIBOJIBI HA 0a3e MPOBEAEHHBIX OIBITOB.

Bnaoemes.

- KOMIUIEKCOM COBPEMEHHBIX TEOPETHUYECKUX METOJ0B (PU3NYECKON XUMHUU JUIS
pelIeHus KOHKPETHBIX MCCIIeIOBATEIbCKUX 3a]1a4;

— HaBBIKAMHU  ONPENENIEHUS COCTOSHUAS PABHOBECHUS M CaMOMPOU3BOJBHOTO
HaIpaBJICHUS XUMUYECKOTO TPoIiecca;

- nprueMamMu O0OpaOOTKM TOJIyYCHHBIX OMBITHBIX JIaHHBIX MJIs BBHISBICHHUS H
YCTAHOBJICHUSI B3aMMOCBSI3EH MEXAy TEPMOJIMHAMHUYECKUMU CBOWCTBAMH U (U3UYECKUMU
napameTpamu IpoLecca;

— 3HAHUSAMH OCHOBHBIX 3aKOHOB (DM3MYECKOH XHMHH JUIS COJEPKATCIHLHOM
WHTEPIPETAINH TEPMOAMHAMUIECKUX PACUETOB

3. KpaTkoe coaepxxkanue Qv CHUNTHHBI

XuMuueckasi TepMOAMHAMUKA. 1-bIil U 2-0i 3aKOHBI TEPMOJMHAMUKH, NTOCTyJaT [1nanka.
B3aumocBs3b TEMI0TH, pabOThl M M3MEHEHHs] BHYTPEHHEW HHEPTUU B MpOIeccax C ydyacTHEeM
UAeanbHOrO Tra3a. TermIoéMKOCTh TBEPABIX. JKUAKUX M ra3000pa3HbIX BEMIECTB. TepMOXUMUSI.
Beruucnenue temioBbix 3((PEKTOB XUMHYECKUX PEAKIHMM, IMPOIECcCOB (DA30BBIX MEPEXOIOB,
pacTBOpeHHS U Jpyrux (U3MKO-XUMHUYECKHX TMpoleccoB. JHeprus [ubbca wu sHeprus
['enbMronpiia Kak KpPUTEpUM HANpPABJICHUS XUMUYECKOro Tporiecca. Pacuér abcomoTHOH
SHTpONUU. XUMHUYECKOe paBHOBecue. KOHCTaHTa XHMMHMUYECKOTO pPABHOBECUS M METONbI €€
pacuéra W SKCIEpUMEHTAIBHOIO oImpejaenacHus. PaBHOBECHBIM BBIXOJ MNPOAYKTa, BIHUSIHUE
JABJICHUsA, TEMIEPaTyphbl, MPUMECH HHEPTHOTO ra3a Ha PABHOBECHBIM BBIXOJA. YpPaBHEHUS
n3orepmbl U u3zobapel  Bant-Todpda. Crarucruueckas  tepMomamHamuka.  Pacuér
TePMOIUHAMHUYECKHX (QYHKIMI Ha 0a3e MPeCTaBICHUN O CyMME 10 COCTOSTHUSIM.

®a30BbIe paBHOBECHS B OJHOKOMIIOHEHTHBIX cucTemax. Da3oBbie nepexoibl U (ha3opas
JydarpaMMa COCTOSIHHMSL JUIi OJHOKOMIIOHEHTHBIX CHCTEM. TpoOHHas TOYKa. YpPaBHEHUE
Knaneiipona-Knay3uyca. 3aBUCHMOCTh JaBJEHUS HACBIIMIEHHOTO IMapa OT TEMIIEpaTyphl.
Onpenenenne TepMoauHaMU4ecknx (QyHkmmii mporecca (azooro mnepexona.Kpurudeckas
TeMIeparTypa.
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TepmomuHamudeckass Teopust pacTtBopoB. Kiaccudukanmst pactBopoB. CrocoOsr
BBIp@XXEHHUSI cocTaBa pacTBopa. [lapiuanbHble MOISpHBIE BENWYUHBL. YpaBHeHHs [1OOca-
Mrorema. UneanpHbie pacTBOpbl. TepMommHamMuyeckue (PYHKIIUU CMEIICHUS I WIealbHBIX
pactBopoB, 3akoH Payns. IlpenenpHo-pa3baBiieHHBIE pacTBOpPHI, 3akoH ['eHpu. HempeanbHbie
pacTBOpBI, TOJIOKHUTEJIbHBIE W  OTPUIATEIbHBIE  OTKJIOHEHHS OT 3akoHa  Payms.
TepMoarHaMHUYECKOE ONMUCAHWE HEUACANBHBIX PACTBOPOB, AKTHUBHOCTh, KO3 (UIIUEHT
akTUBHOCTH. KoJITMTaTUBHBIE CBOMCTBA pPAacTBOPOB HEIETYYMX BEIIECTB B JIETy4eM
pactBoputene. Kpuockonus, 30ymirockonus. OcMoOC, OCMOTHUYECKOE JIaBIICHHE.

®da3oBble paBHOBECHS B MHOTOKOMIIOHEHTHBIX CHCTeMax. JlumarpamMMmbl «J1aBJIeHHE-
COCTaB», «TEMIIEPATypa-cOCTaB», «COCTAB [apa-CoOCTaB KUAKOCTH» I WACAIbHBIX U
HEWJealbHBIX pacTBOpoB. 3akoHbl [ nOOca-KonoBamoBa, Aseorpomnusa. Du3uko-xumMudeckue
OCHOBBI pa3JeNIeHUus KHUAKUX cMmecel, pekTudukanus. OU3UKO-XUMUYECKUH U TEPMHUYECKUN
aHanu3. Pa3nuunpie TUIBI quarpaMm miaBKOCTH. DBTekTHKA. [IpaBuio (a3 u mpaBuio peruara.

4. O0beM y4eOHOH JUCIHIJIMHBI

. B 3a4eTHBIX
Buabl yueOHoii padoThI B aKajeM. yacax
eIMHUIIAX
OO6masi TpyA0eMKOCTh TUCIIHIIJIUHBI 110
5,0 180
yY4eOHOMY IIAHY
AyAUTOpPHBIE 3aHATHS: 1,78 64
Jlexumnm (Jlek) 0,89 32
[Tpaktuyeckue 3ansatus (I13) 0,89 32
CamocrosiTtesnnas paéora (CP): 2,22 80
Buja koHTpoOJISi: 3a4eT / IK3aMeH sk3ameHn (1,0) sk3amMeH (36)

AHHOTaNUsl Y4e0HOI MPOrpaMMBbI AW CUMIIIMHBI
Kouanounnas xumus (b1.b.11)

1. Heap AucUMIVIMHBI — O3HAKOMJIEHHE CTYJIEHTOB C OCHOBAaMU TE€PMOJIMHAMUKHU
MOBEPXHOCTHBIX SIBJICHUH, CrOcOOaMHU MOJMY4YEHHUS M BAXKHEHIIMMHU CBOMCTBAMHU JHCIIEPCHBIX
CHUCTEM.

OCHOBHBIMU ~ 33/1ad4aMM  JIUCUUIUIMHBI  SBJISIOTCS:  PacCMOTpPEHHE OCOOEHHOCTEH
MOBEPXHOCTHBIX CJIOEB, UX TEPMOAMHAMHUYECKHUX CBOWCTB, aJre3Wd, CMauMBaHUA, aJCOPOLNU,
JNEKTPUYECKUX SIBJICHUH Ha IOBEPXHOCTH; W3y4YEHHE KHHETUYECKUX CBOWCTB JUCIEPCHBIX
CHUCTEM, arperaTuBHOM M CEAMMEHTAllMOHHOM YCTOMYMBOCTH, KHHETHKH KOAryJIslHUH,
CTPYKTYpPOOOpPa30BaHUs U CTPYKTYPHO-MEXaHUYECKHX CBOMCTB JTUCIIEPCHBIX CUCTEM.

2. B pesyabTare n3y4eHusi AMCUMIIMHBI CTYICHT J0JIKEH

Ooébnadamp cneayronMMI KOMIETEHIIUSAMHU:

- CIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JAUCLHUIUIMH B
npoecCUOHATIBLHON  JEATENbHOCTH, NPUMEHITh METOJIbl MAaTEeMaTHYeCKOro aHalu3a u
MO/JICITHPOBAHHUS, TCOPETUIECKOTO M IKCIIEpUMEHTaIbHOT0 Hecieaoanus (OITK-2);

3HaAmy:

OCHOBHBIE TIOHATUSI W COOTHOILIEHUS TEPMOJMHAMHKU TOBEPXHOCTHBIX SIBICHUI
(TepMOIMHAMUKa IOBEPXHOCTHOIO CJOS; aAre3usi, CMauMBaHUE W PACTEKAaHUE >KHMJIKOCTEM;
JTUCTIEPCHOCTh U TEPMOAMHAMHYECKHE CBOICTBA Tel; alcOpOIMs ra30B U MapoB, aJcopOLus U3
pacTBOpOB);

OCHOBHBIE METO/IbI MOJTYUYEHHS TUCTIEPCHBIX CUCTEM;
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OCHOBHBIE CBOWCTBAa JUCHEPCHBIX CHUCTEM  (3JIEKTPOIIOBEPXHOCTHHIE CBOMCTBA;
KUHETMYECKHE W ONTHYECKHE CBOMCTBA; CBOMCTBA PACTBOPOB KOJUJIOWIHBIX HMOBEPXHOCTHO-
AKTHBHBIX BEILIECTB);

OCHOBHBIC TIOHATHS M COOTHOILIEHHSI TEOPUI arperaTUBHON yCTOMYMBOCTH U KOATyJISIHH
TMO(OOHBIX TUCIIEPCHBIX CUCTEM;

OCHOBHBIC 3aKOHOMEPHOCTH CTPYKTYpOOOpa30BaHMsI U PEOJOTHYECKUe CBOICTBa
JUCIIEPCHBIX CUCTEM;

ymems:

IPOBOAMTH pPAacyeThl C HCIIOJIB30BAHUEM OCHOBHBIX COOTHOUIEHHHM TEpPMOAMHAMMKU
IIOBEPXHOCTHBIX SIBJICHUH U PACUETHI OCHOBHBIX XaPAaKTEPUCTUK UCIEPCHBIX CUCTEM;

énademy:

METOJJaMU M3MEPEHUS IIOBEPXHOCTHOIO HATSKEHMsI, KpacBOro yrIja, BEJIUYHUHBI
agcopOLMM U yJIElIbHOM  IMOBEPXHOCTH,  BSA3KOCTH, KPUTHYECKOM  KOHIEHTpaLUU
MUIIEIUIO00pa30BaHMsl,  3JEKTPOKMHETHYECKOTO  MOTEHIMaja;  METOAAMU  IPOBEICHHUS
JUCIIEPCUOHHOIO aHallu3a, CHHTE3a JUCHEPCHBIX CHCTEM U OLEHKM UX arperaTuBHOU
YCTOMYUBOCTH.

3. KpaTkoe coaep:kanue THCHUTIINHBI

Monyns 1. [IpenmeT u npu3Haku 00BEKTOB KOJUTOUIHOM XUMUU

Konnmounnas xumusi - Hayka O MOBEPXHOCTHBIX SIBJIEHUSX M JUCHEPCHBIX CHCTEMAaX.
OcHOBHBIE IIPU3HAKU JUCIIEPCHBIX CUCTEM - F€TEPOr€HHOCTb M JUCIEPCHOCTD; TOBEPXHOCTHAS
SHEpPrus; KOJWYECTBEHHbIE XapaKTEPUCTHKU JucnepcHocTH. Kiaccudukamus IucnepcHbIX
CHUCTEM.

Monyns 2. TepMoauHaMuKa HOBEPXHOCTHBIX SBICHUN

OOmast XapakTepuCTUKa MOBEPXHOCTHOW »HHepruu. IloBepXHOCTHOE HaTsKEHHE.
VYpasuenue ['u60ca-I'enpmronbua 1jsi BHyTpEHHEH yeIbHON MOBEPXHOCTHOW SHEPTUH (TIOTHOM
MOBEPXHOCTHOM SHEPTUN).

Meton wu30bITKOB ['mOOca. DyHmaMeHTanbHOE aJIcopOIMOHHOE ypaBHeHue [ ubOca.
YactHoe BbIpakeHME ypaBHeHHs [u60ca. IloBepXHOCTHO-aKTHBHBIE M IOBEPXHOCTHO-
VMHAKTUBHBIE BEILIECTBA.

Anresus m kore3us. YpaBHeHue [lrornpe anst pabotrel aare3un. CMaduBaHuE, 3aKOH
Onra. VYpasuenue [ronpe-lOnra. Pactekanme >XuakocTei, KOI(QUIMEHT pacTeKaHus II0
["apkuncy. DddhexT MapaHronu, nmpaBmio AHTOHOBA.

IIpaBuno ¢a3 [ubbca u nuCHEpCHOCTh. BiHsHWE KpPUBU3HBI TOBEPXHOCTH HA
BHYTpeHHee JaBieHue Ten (ypaBHeHue Jlammaca). KamwnnsipHele sBieHus. YpaBHEHHE
KenbBuHa. BiusgHue NUCIEPCHOCTH Ha PacTBOPUMOCTb, KOHCTAHTY PAaBHOBECUS XUMHYECKOMN
peakuuu, TeMnepatypy ¢pa3zoBoro nepexosna.

Mertonpl moNlydeHHs JUCIEPCHBIX CHCTEM. YpaBHeHue PeOunnepa ans paboThl
mucnieprupoBanus. D¢ ¢ext PeOunaepa. 'omorenHas U rereporeHHasl KOHAEHcalUs. DHeprus
I'u66ca oOpazoBanus 3apoibiiia HoBoH (a3el. KuneTnka oOpa3oBanust HOBOU (ha3bl.

Monyns 3. AncopOLMOHHBIE paBHOBECHS

[Ipupona ancopOLMOHHBIX cuil. AncopOuuss Ta30B M IApOB HA OJHOPOJHOMN
noBepxHocTu. 3akoH I'enpu. Monens n ypaBHeHue Jlenrmiopa. Teopust NMONIMMONEKYJISIPHON
ancopbuuu  bpynayspa, Ommera, Temnepa (BOT). Ompenenenue yneabHOM MOBEPXHOCTH
MmetogoMm BOT.

AncopOmusi Ta30B M MapoB Ha TOPHCTHIX Marepuanax. Kiaccudukamust mop 1o
JyOununy. Teopusi kKanuJuUSIpHOW KOHIEHcanuu. Pacuer uHTerpanbHoit u auddepeHnnaibsHon
KPUBBIX paclpeaeseHus: o0bema mop mo pazMepam.

AncopOuust Ha MHUKpPONOpPHUCThIX Marepuanax. llorenumansHas Teopust IlossHu.
Xapakrepuctudeckass KpuBas ancop6muu. OOoOmeHHoe ypaBHeHHWe Teopun JyOwHHHA
00BEMHOT0 3aM0JIHEHUS] MUKPOIIOp, ypaBHeHue [lyOunuHa - PagynikeBuya.

AncopOuusi TTOBEPXHOCTHO-aKTUBHBIX  BemiecTB. [lpaBmwino [rokno -  Tpayoe.
3aBUCUMOCTh TMOBEPXHOCTHOI'O HATSKEHHsI OT cocTaBa pacTBopa. YpasHeHue lllumikoBckoro.
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VYpaBHEHUS COCTOSHHSI Ta3000pa3HBIX IMOBEPXHOCTHBIX (aJCOpPOIMOHHBIX) TUICHOK. Bech
Jlenrmropa.

Mopynb 4. DnekTpruuecKue BJICHUS Ha TIOBEPXHOCTH

Mexanu3mbl 00pazoBaHusi JBOMHOro a3nekrpuueckoro cnos (ADC). VYpaBHeHus
Jlunnmana. Dnekrpokanwuisipuble Kpubble. Teopun crpoenus [IDC. Pemienue ypaBHeHus
[lyaccona-bonpimana s nug¢ysnoit yactu [A3C. ADC no teopun lltepna, mepesapsiika
MOBEPXHOCTH.

ONEKTPOKUHETUYECKUE  SIBJICHUS, AJIEKTPOKMHETHUYECKMM TMOTEHUHUal. Y paBHEHHE
['enbmronbiia-CMOITyXOBCKOTO IS JIEKTPOOCMOCa U dJIeKTpodopesa.

Mopnyns 5. Kunetnueckue cBOCTBa JUCIIEPCHBIX CUCTEM

CBsi3b CKOPOCTH OCXKIECHMSI YACTHUI[ C MX pa3MepoM. YCIIOBUS COOIIOACHMS 3aKOHA
Crokca. CenuMMEHTAllMOHHBIM aHaIW3 TMOJIMAKUCIEPCHBIX cUCTeM. KpuBble pacnpezneieHus
yacTull 1o pasmepam. llpupoma OpOyHOBCKOTO JBIDKCHHs. 3aKOH OUWHIITEHHaA -
CmonyxoBckoro. CreActBus U3 TeOopud OpOyHOBCKOro JBMkeHus. CeluMEeHTaluOHHO-
1 dy3n0HHOE paBHOBECHE, TUIICOMETPUUECKHM 3aKOH.

Monynb 6. ArperaTuBHasi yCTOMUYMBOCTb U KOAryJIsiLUs AUCIIEPCHBIX CUCTEM

CenumeHTalIOHHAS U arperaTuBHasl yCTOMYMBOCTU cucTeM. JInodunbueie u m1ododHbIe
cucrembl. Kputepuii nuodpunsHoctn no PeOunpepy-lllykuny. JlnodunbHble aucnepcHsie
cuctembl. Kitaccugukanys noBepXHOCTHO-aKTHBHBIX BelIeCTB. TepMoAMHaMHUKa U MEXaHU3M
muriesuiooopazoBanus. Crpoenue muueit [TIAB. Comobminzanus. Kputnueckas KOHIEHTpauus
MULEII000pa30BaHus, METO/IbI €€ OINpEIeICHUS.

JInopoOHble nucnepcHble cucTeMbl. DaKTOPBl yCTOMYUBOCTH JHO(OOHBIX CHCTEM.
beicTpas m MeqieHHas koaryysinus. Kunetuka xoarynsuuu mo CMOIyXOBCKOMY. 3aBUCHMOCTh
qKcila YaCTUL] Pa3HOro MopsAaka oT BpeMeHu. OCHOBHBIE NON0XeHUs Teopun [eparuna, Jlanaay,
Oepgest, OpepOeka (JJIDO). Packnuuuparomiee naBieHHe W ero cocrtapistomue. OOiiee
YpPaBHEHHE MJIsl SHEPIUM B3aUMOACWUCTBHUSA AUCHEPCHBIX vacTull. IloTeHuuanbHBIE KpHUBBIE
B3aUMOJICUCTBUA 4acTull. HeWTpanusannoHHas M KOHUEHTpALMOHHAs Koaryisnus. [IpasBuio
[lynbue-I"apau.

Monyns 7. CTpykTypooOpa3oBaHHE U CTPYKTYPHO-MEXaHUYECKHE CBOWCTBA AUCIIEPCHBIX
CUCTEM

Tunsl CTpyKTyp, 0Opa3yloIUXCs B IUCHEPCHBIX cUcTeMaX. B3auMOCBsI3bp MEXy BUIOM
MOTEHITHATBHOM KpHBOW B3ammojericTBusl yactuil (rmo Teopun JJIDOO) u TUIIOM BO3HHMKAIOIIHNX
cTpykTyp.  KoarymslMoHHO-TUKCOTpONHBIE ¥ KOHJIEHCAIMOHHO-KPHUCTaUIN3allMOHHbBIE
CTPYKTYPBHI.

Peonornueckuii mMeron uccieqoBaHMsS AMCIEPCHBIX CUCTEM. OCHOBHBIE MOHSTHUS U
ujeanbHbIe 3aKOHBI peoJIorui. MoJennpoBaHue peoIOrHYeCKUX CBOMCTB Tell.

Knaccudukanuss TUCTIEpCHBIX CHUCTEM TIO0 CTPYKTYpHO-MEXaHHUECKMM CBOWMCTBaM.
BS3KOCTh KMIAKHMX arperaTUBHO YCTOMYMBBIX JUCIEPCHBIX CUCTEM. YpaBHEHUS ODWHILITEHHA,
[raynunrepa, Mapka - XayBuHka. Peonormuyeckue CBOWCTBA CTPYKTYpPHUPOBAHHBIX
KUJAKOOOPA3HBIX U TBEPIOOOPA3ZHBIX CHCTEM.

4. O0beM y4eOHOH TUCIHIJIMHBI

Oo0bem
Buabl yueOHoii paGoThI
B 3aueTHBIX B akageMunueckux
eIMHNIAX yacax

Oo0mast Tpy10eMKOCTb TUCIHUTIIHHbI 5 180
1o y4e0HOMY INIAHY
AYIHTOPHBIE 3aHSATHSI: 1,78 64

Jlexumnm (Jlek) 0,89 32

[IpakTuueckue 3anstus (I113) - -

JlaGopatopusbie padotsl (JIP) 0,89 32
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CamocrositesbHas padora (CP) 2,22 80
[ToxroroBka K Ja0opaTopHbIM paboTaMm 1,11 40
Jlpyrue BUIBI cCaMOCTOSTEILHOM pabOThI 1,11 40

Buja uTOroBoro KOHTpoOJIsi: IK3aMeH 1 36

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
AHaJIMTHYECKAsA XUMHUA U PU3NKO-XUMHUYecKUue meToabl aHaiau3a (b1.b.12)
1.1enu u 321241 TUCHUIIHHBI

Llenb QUCHMIUIMHBL: NpHOOpeTeHHe OOy4aroIIMMUCS 3HAHUM 10 OCHOBHBIM TIpyIIam
METOZOB XMMHUYECKOr0o aHajlu3a, Hauboyiee MIMPOKO NPUMEHSIEMBIX B MPOMBIIUICHHOCTH U
HCCJIEIOBATENLCKON paboTe, a TakkKe KOMIIETEHIIUH, HeOOXOIMMbIX XUMHUKaM-TEXHOJIOraM BCeX
CHEMAJIBHOCTEN Ul PEIIEHUSI KOHKPETHBIX 3a/1a4 XUMUYECKOTO aHAIM3a.

2. B pe3ysbTare 0cBOCHUSI AUCHHUILINHBI 00y4aIOIIHIiCS JOJI/KEH:

os1adems ciienyromumMu obmienpodeccuonaababiMu komneTermusmu (OI1K):

- CIIOCOOHOCTBIO HCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JMCLUUIUIMH B
npoeCCUOHATBPHON  JEATENbHOCTH, NPUMEHITh METOJbl MAaTEeMaTHYeCKOro aHalu3a u
MOJICTTUPOBAHHMS, TEOPETUIECKOTO M IKCIIepUMeHTanbHoro uccieaoBanus (OITK-2);

- CIIOCOOHOCTBIO UCII0JIB30BaTh OCHOBHBIE €CTECTBEHHOHAYUYHBIE 3aKOHBI JJI TIOHUMAHUS
OKpy>Karomiero Mmupau sisienuii npupo sl (OIIK-3);

3Hamb:

OCHOBHBI€ MTOHSATHUS, TEPMUHBI, METOJIbI U IPUEMBI KAYECTBEHHOI'O U KOJIMYECTBEHHOTO

XUMHUYECKOTO aHalN3a, TEOPUI0 XUMUYECKHX M (PU3UKO-XMMUYECKHX METO/I0B aHaju3a,
MPUHIIUIIBI pA0OTHI OCHOBHBIX MPHUOOPOB B (PU3UKO-XMMHUECKUX METOaX;

ymembv:

MPUMEHSTH MPUOOPETEHHBIE TPAKTHUECKUE HAaBBIKU B POGECCUOHATEHON JIEATENbHOCTH
JUIsL pEIIEHUs KOHKPETHBIX 3a/ay; BJaJeTh: NOHMMaHHUEM LeJIed U aJIfOPUTMOB XUMHYECKOIO
aHaJM3a, Croco0aMu pelIeHUs] aHAIUTUYECKUX 3a/1a4, OLIEHKON BO3MOKHOCTEH Ka)kI0T0 METO1a
aHaJIM3a, OCHOBAMHM METPOJIOrMYECKOM OLIEHKH pE3yJIbTaTOB KOJWYECTBEHHOI'O XMMHYECKOTO
aHaIu3a;

enademp:

MOHMMAaHUEM IleJied W alNrOpUTMOB XHMMHMYECKOTO aHalu3a, Crnoco0aMu pelieHus
AQHAINTUYECKUX 3a/]ay, OLIEHKOW BO3MOXHOCTEH KaXXJOr0 METOAAa aHalu3a, OCHOBAMHU
METPOJIOTHUECKON OLEHKH Pe3yJbTaTOB KOJIMYECTBEHHOIO XUMHUECKOT0 aHAJIN3a;

a TakkKe HMEThb IMIPEACTaBIEHUE O €AMHOM JIOTMKE XUMHUYECKOro aHalu3a, o
MHOT0O0pa3uy METOJ0B XHMMHUYECKOTO aHalu3a U O KOHTPOJIE KauyecTBa pe3yjbTaToB
KOJIMYECTBEHHOTO0 XMMHYECKOI'0 aHAJIN3A.

3. KpaTkoe conep:kanue JMCHUIIHHBI:

Beenenue. Ilonsatue 00 anamuTuueckod xumuu (AX) Kak O cuUCTeME 3HaHUM,
MO3BOJISIOIIEH YCTAHOBUTh KAUECTBEHHBINM M KOJWYECTBEHHBIN cOCTaB BemlecTBa. 3agaun AX.
AHAJINTUYECKUN CUTHAI KaK HOCHTENb KAa4eCTBEHHOH M KOJMYECTBEHHOW HWH(popMamuu 00
o0bekTe aHanuza. [lonsTHe o mpoboorbope u mpobomoaroroBke. OCHOBHBIE TpeOOBaHMS,
OpeIbsABIsEMblE K METOJAaM XHMHUYECKOIO aHajlu3a. YCJOBHS BBIIOJHEHHUS ONpPEIEICHUM.
AHanutnueckas (opma, aHaATUTUYECKHE MPU3HAKU. AHATUTUYECKHE KIIacCU(PUKAIUNA KaTHOHOB
Y aHHOHOB.

Cucrematuueckuii u JpoOHbI  aHanu3. CoBpeMEHHBIE METOIbl WACHTH(PHUKAIIUN
AJIEMEHTOB U coeMHEeHn. OpraHnyecKre aHaIUTUYECKUE PEareHThl B aHAJIN3€ HEOPraHMUEeCKUX
BelecTB. PaBHOBecHs B aHAIMTHUYECKUX TOMOI€HHBIX M Ie€TEpPOreHHbIX cuctemax. OCHOBHbIE
TUINBl peakiui, npumeHsieMblXx B AX (KHCIOTHO-OCHOBHOE B3aUMOJICHCTBUE, OKHCIICHHE-
BOCCTAHOBJICHHE, KOMILIEKCOOOpa3oBaHue, ocaxaeHue). Onucanne paBHOBECHSI aHATTUTHUECKHUX
peakuuii ¢ MOMOILBI0O KOHCTAHT PAaBHOBECHS. YUET MOOOYHBIX PEaKIMi C MOMOUIbIO ammapara
YCJIOBHBIX KOHCTAaHT paBHOBecHs. VCIonb30BaHHWE YCIOBHBIX KOHCTAHT pPABHOBECUS MJIA
ONTUMHU3ALMH AHAIUTUYECKUX pPEaKUUd M MPAKTHUUECKUX YCIOBUH HX BbINOIHEHHS. OCHOBBI
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METOJIOB KOJIMYECTBEHHOTO XHWMHUYECKOro aHain3a. MeTonbl KOJIMYECTBEHHOIO aHalu3a.
TpeboBanus, mNpenbsBIseMble K XUMHUYECKHM pEAKLHUAM, HCIOJIb3YEMbIM B XHUMHYECKOM
aHaiu3ze. OTambl KOJWYECTBEHHOro aHanu3a. lloHATHEe O TrpaBUMETPUYECKOM aHAU3E.
TeopeTnueckne OCHOBBI TUTPUMETpUUYECKOro aHanusza. lIpuemsl TuTpoBaHus. Pacuersl B
tuTpuMeTpun. I'paguueckoe otobpaxenue nporecca TurpoBanus. Ckadyok TUTPOBAHUS, TOUKA
9KBHUBAJIEHTHOCTH, KOHEUHAsl TOUKAa TUTpoBaHus. [lepBuuHbIe M BTOpUUYHBIE cTaHAapThl. MeTox
KHUCJIOTHO-OCHOBHOI'O TUTPOBaHHA. BbIOOp KHCIOTHO-OCHOBHOrO uHAMKaTopa. Illpumepsl
onpezaeneHuii. MeTonbl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBaHUA. OKUCIUTEIBHO-
BOCCTAaHOBUTEJbHBINA MOTEHIMA. PaKTOPHI, BIUSIONIME HA €r0 BeInYnHy. Y paBHeHue HepHcra.

IlepmanranaTometpus. Momomerpus. Ontumumsanus ycioBuii ompenenenus. Merton
KOMIUIEKCOHOMETPUYECKOT0 TUTpOBaHUA. (OCOOEHHOCTH peakuui KOMIUIEKCOOOpa30BaHUs
(xematooOpa3oBanusi) HOHOB MeTtauioB ¢ OJTA. Bpibop onTtumManbHBIX — YCIOBUH
KOMIUIEKCOHOMETPUYECKOTO  TUTpOBaHMs.  TUTpoBaHHME MO  METOLY  OCaXJEHUS.
Mertponoruueckas OLIEHKAa pe3yjbTaToB aHanu3a. VIHOUMKAaTOpHBIE W HWHCTPYMEHTAJbHBIE
CIOCOOBI YCTAaHOBJIEHUS TOUEK SKBUBAJIEHTHOCTH.

Beenenue B ¢pu3uKo-xMMU4Yeckre (MHCTPYMEHTAJIbHBIE) METO/IbI XUMHUUECKOT0 aHaIu3a
(MMXA-OXMA). Knaccudukanus (Ppu3nKo-XUMAYECKHX METOJOB aHaiM3a. AHATUTHYCCKUN
CUTHaJI Kak uHpopMmaTuBHas (QYHKIMS cocTaBa BewiecTBa. MeToabl KOJHMYECTBEHHBIX
m3Mmepennit B OXMA, ux xapakrepucTuka. AHAIUTHYECKHME M  METPOJIOTHYECKUE
XapaKTEPUCTUKU METOJUK ONPEACICHUS.

4. O0beM y4eOHOH TUCHHIJIMHBI

Buabl yueOHol padoThI Bcero 3/4 cemecTp
B 3au. B akan. | B 3au. B akan.
en. yacax el. yacax
OO0mas Tpy10eMKOCTh 4 144 4 144
AUCHUILIMHBI TI0 Y4e0HOMY TJIAHY
AyJAUTOpPHBIE 3aHATHS: 1,78 64 1,78 64
Jlextuu (JIek) 0,45 16 0,45 16
Jlaboparopusie pabotsi (JIP) 1,33 48 1,33 48
CamocrosiTeibHas padora
(CP) 2,22 80 2,22 80
CamocTosTETbHOE N3YyUYECHUE 222 80 222 80
pa3aesioB AUCIUTIIMHBI

3a4€T ¢ OLeHKOM
1| 36

Buja konTposi: 3auer/3K3aMeH

1 36

AHHOTaNUs y4e0HOI MPOrpaMMBbl AU CHMIIIMHBI
HNuxenepunas rpadpuka (b1.5.13)

1. Heap qucuumiuHbl — npuoOpeTeHne 3HaHU U BhIPaOOTKa HABBIKOB, HEOOXOIUMBIX
CTYJCHTaM JUIsl BBIMIOJTHEHUSI M YTEHUS TEXHUYECKUX YEPTEKEH, BBIIIOJHEHUS SCKU30B JIeTaJICH,
COCTaBJICHUS! KOHCTPYKTOPCKOM M TEXHOJOTMYECKON JIOKyMEHTAlluh B COOTBETCTBHH CO
crannaptamu ECKJI; o3HakOMJIEHHE ¢ METOJJaMU KOMITBIOTEPHOM rpaduKu.

3agayu JUCUMIUIMHBL: W3y4Y€HHE CIOCOOOB BBIMOJIHEHUS 4YepTexkeil, OCHOBAaHHBIX Ha
OpPTOTOHAJILHOM M IICHTPAIHHOM MPOCHHUPOBAHNUHU, BHIPA0OTKA HABBIKOB BBIMIOJIHCHUS W YTCHUS
yepTexeil, peleHue 3anad, CBA3AHHBIX C IMPOCTPAHCTBEHHBIMHU (OpMaMH U OTHOIIECHUSMU
Pa3JIMYHBIX TEOMETPUUECKUX MOJCIICH.

2. B pe3yabraTe Mu3y4YeHHs [MCHUILIMHBI o0ydawuuiics M0 mNporpamMme
0akajlaBpUAaTa J0JIKeH:

O¢1a0ems cneayomUMU KOMIIETEHIIASIMU

- CIOCOOHOCTRIO K CaMOOpraHu3aiu u camooopasosanuio (OK-7);
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- CIIOCOOHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLHUIUIMH B
npoeCCUOHATIBHON  AEATENbHOCTH, NPUMEHATh METOJbl MaTeMaTH4YeCKOro aHalu3a u
MOJICTTUPOBAHHMS, TEOPETUIECKOTO M IKCIIepUMeHTanbHoro uccienoBanus (OI1K-2);

3namo:

- CII0COOBI OTOOPaXKEHHS MPOCTPAHCTBEHHBIX (POPM Ha IJIOCKOCTH;

- IpaBWJIAa U YCIOBHOCTH NP BBIIIOJIHEHUH YEPTEXKEH;

- BUJIbI U3/I€TINI U KOHCTPYKTOPCKHUX JOKYMEHTOB;

- Ha YPOBHE NPE/ICTaBJICHUS XapaKTePUCTUKU (POPMBI M TOBEPXHOCTHU U3AECIIHIA;

Ymems:

- BBIOJHATH M YUTaTb YEPTEKHM TEXHUUYECKUX H3JCIUA C YYeTOM JACHCTBYIOLIUX
CTaH/1apTOB;

- BBIIIOJIHATD M UNTATh CXEMBI TEXHOJIOIMYECKHUX IPOLIECCOB;

- UCII0JIb30BATh CPEJICTBA KOMIIBIOTEPHOM TpaduKU I U3TOTOBICHUS YepPTEKEH.

BJIA/IeTh:

- crocobamu U pueMaMu U300pakeHus IPEeIMETOB Ha INIOCKOCTH;

- rpaduueckoiil cuctemoii «Kommacy.

3. Conep:xkanue THCHUTLTAHBI

Beenenue. Ilpenmer u  metoasl wuHXKeHepHOU rpaduku. KpaTkue wucropuyeckue
CBeJIeHU. 3aJ]a4i U MECTO Kypca B TIOJIFOTOBKE OakajgaBpa TEXHUKU M TEXHOJIOTHH.

Mopynse 1. U3aenust 1 KOHCTPYKTOPCKUE TOKYMEHTHI.

1.1. Buael u3nenuii 1 KOHCTPYKTOPCKUX JTOKYMEHTOB.

Buner m3genuit mo 'OCT: nmeranb, cOopouHas €IUHHIIA, KOMILIEKC, KOMIUIEKT. Bumbl
KOHCTPYKTOPCKUX JTOKYMEHTOB: UEPTEXK IETanH, COOPOUHBIA YEpTEX, YEPTEeK OOIIero BHIA,
cnenudukanus, cxema. udpbl KOHCTPYKTOpPCKUX JOKyMeHTOB. KpaTkue cBeaeHHus o
CTPOUTENBLHBIX YEPTEkKAX.

1.2. Pe3p00BEIE U31IENUA U COEAUHEHNUS.

Pe3nOb1: 0Opa3oBanme, KiaccuduKaius, u300pakeHHe W O00O3HAUYCHHE Ha YEPTEKe.
Crangaptabie pe3pOoBble u3aenus. Onpenenenue pe3bObl u3mepenueM. CoequHEHHs aeTanei
6osToM U mnuibkoi. Pe3r0oBbie TpyOHBIE coenuHenus. LlankoBbie coeTMHEHMUS.

1.3. DCKM3bI U TEXHUYECKUE PUCYHKH JIETAIICH.

[locnenoBarenbHOCTh  BBIMOJIHEHUS ~ M300paK€HUM  JeTalu:  BBIOOP  TJIABHOTO
U300pakeHHsl; OIpeleleHrHe HeoOXOIUMOro KOJMYEeCTBa H300pa)KEHUI; MOJArOTOBKA IO
yeprexa K H300paKEHUIO JIeTann; N300pakeHne OCHOBHBIX BHEIIHUX W BHYTPEHHUX OYepPTAHUN
netanu. OOMep JeTanu TpU BBIMOJHEHUM €€ dcku3a ¢ HaTypel. OdopmiieHue deprexxei u
9CKM30B JeTaneid. [IpaBuia BEIOTHEHHUS U OPOPMIICHHS TEXHUIECKUX pUCYHKOB. O003HAUEHUS
MaTepUasoB.

1.4. Yeprexxu cOOPOUHBIX €AMHHLL

[IpaBuna BeimomHEHUS W OoQOpMIIEHHS COOPOYHOrO UepTeka: BHIOOP TJIABHOTO
U300paXCHHSI, ONPEICICHHE KOJMYeCTBA HW300paKCHUM, HAHECEHHWE HOMEPOB ITO3HIIHM,
HaHECEHHE pPa3MepoB (rabapuTHBIC, YCTAHOBOYHBIE, PUCOECTUHUTENbHBIC, YKCIUTYaTaIl[HOHHBIE).
Crenudukarnws. [IpaBuina BeImogHEHUS ¥ 0(OPMIICHUS YepTeka o0IIero BUa.

Monyns 2. CoennHeHus neranei.

2.1. Cxemsl.

Knaccudukanus cxem mo Buaam u tunam. O6o3HaueHue cxeM. [IpaBuia BBHITOTHEHHS
CTPYKTYPHBIX U IPUHIIUITHATILHBIX TEXHOJIOTHUECKUX cXeM. CXeMBbI pacIoI0KEeHHUS.

2.2. 300pakeHus: COeTUHEHUH JIeTanei.

Onannesbie coeauHeHus. lllnuueBsle u mmoHOYHBIE coenuHeHus. CoeauHEHUs
mTudToM M MWMIUHTOM. HepazbeMHBIe COeTUHEHHS NeTalell: cBapka, Maiika, CKIIEMBaHUE,
00BaJIBIIOBKA, Pa3BAJIbIIOBKA, COCTMHEHUE 3aKIICTTKOM.

2.3. Apmatypa TpyOOnpOBOIOB.
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Knaccugukamuss apmarypbl TpyOOHpPOBOJOB MO HA3HAYEHUIO, MO THUIY MEPEKPHITHS
noTtoka paboyeil cpeabl, MO cHnocody MNPUCOETUHEHUS K TpyOompoBoay, MO CrocoOy
repMETU3aLINHU IIIUHEIS.

Monys 3. UepTexu cOOPOUYHBIX €AUHUILL. DJIEMEHThI KOMIBIOTEPHOI rpaduKu.

3.1. 'eomeTpuueckre XxapakKTepUCTUKH (POPMBI U IOBEPXHOCTH U3/EIUH.

Pa3mepnl, mnpaBuna uX HaHeceHUs Ha dYeprexe. Pa3mMepbl HCIOJHUTENBHBIE U
CIpaBOYHbIE, TrabapuTHbIE, KOOPJUHUPYIOIIME U  4YacTHble. ba3pl  uU3MepurTesnbHbIE,
KOHCTPYKTOPCKHE, TEXHOJIOTHYECKHEe, BcromorareibHble. Hanecenue pasmepoB oT 0as.
[IpenenbHble OTKIOHEHUS pa3MEpoOB TIJIaJKUX IOBEPXHOCTEH, NOMyCKH, mocaiku. Jlomycku u
nocaaku ans Jeranei ¢ pe3pboil. IllepoxoBarocTh MOBEpXHOCTEH jeTaiiedl, mapameTpsl
HIEpOXOBATOCTH, IPaBUia HAHECEHUsI IMapaMEeTPOB IIEPOXOBATOCTU MOBEPXHOCTEH Ha YEPTEKE.
[IpenenbHble OTKIOHEHUS (POPMBI U PACHIOTIOKEHHUS.

3.2. JleranupoBaHue YepTexKEH COOPOUHBIX €IUHUII.

[IpaBuna peranupoBaHUs depTeked COOPOYHBIX €IUHMI. BbInoiaHEHHEe yepTexed U
TEXHUYECKUX PUCYHKOB JIeTaJICH.

3.3. DneMeHTsl KOMITBIOTEPHOM rpaduky.

KommprorepHas rpaduka u pemaemsie €to 3anadn. [ padudeckne oObEKTHI, IPUMUTHUBBHI,
aTpuOyThl, cuUHTE3 wu300paxkeHus. IlpencraBieHue BUIACOMHPOPMALMU U €€ MalIMHHAS
reHepanusi. CoBpeMEHHbIE CTaHIApThl KOMIIBIOTEpHOM Trpaduku, rpapuueckue S3bIKH U
metadaiinbl.  Peanuzanus anmapaTHbIX — Moaynied rpaduyeckoi  cuctembl. OCHOBHBIE
rpadguyeckre aaropuTMbl Ha IUIOCKOCTH W B mpocTpaHctBe. [Iporpammubie rpaduueckue
CUCTEMBI U UX IIPUMEHEHHUE.

4. O0beM yueOHOW JUCUMIIIIMHbI

Bunbl yueOHOM paboThI B 3au4. en.x B akameMm. yacax

O0masi TPyA0eMKOCTh JAMCUMILUVIMHBI 10 Yy4eOHOMY 4.0 144

JIaHy

AYIHTOPHBIE 3AHATHS: 48/36 A8

Jlexruu (JIek) 16/36 16

[Ipaktrueckue 3anstus (113) 24/36 P4

JlaGopaTopus 8/36 8

CamocTosiTebHas padora (CP): 96/36 06

PacueTHo-rpaduueckue paboThl 34/36 34

[ToaroToBka K KOHTPOJIBHBIM paboTam 9/36 0

Kypcosast pabota 27/36 7

Jlpyrue BHJIbI CAMOCTOSATEILHOM PabOTHI 18/36 18

[ToaroroBka K 3a4eTy ¢ OI[CHKOM 8/36 8

Buj KOHTpoOJISA: 3a4eT - Bauer ¢ ouenKoi,
3ayer

AHHOTanuUs y4eOHOH MPOrpaMMbl JUCHUNIHMHBI
Be3onacHocTsb xku3HenesaTeabHoctu (b1.6.14)
1. Heanb aucuMmInHbI - GopMupoBaHue NMPOGECcCHOHATHHOW KYJIbTYPhI 0€301MacHOCTH,
Mol KOTOPOW TIOHMMAaeTCsi TOTOBHOCTh W CIOCOOHOCTh JHUYHOCTH HCIIONB30BaTh B
podeCCHOHAIBHON ICSITEIIBHOCTA PHUOOPETCHHYIO COBOKYITHOCTh 3HAHWUN, YMEHHUN W HABBIKOB
st obecrieueHuss Oe3omacHocTH B cdepe mnpodeccroHAbHON ACSITeNbHOCTH, XapakTepa
MBIIUICHUS W IICHHOCTHBIX  OpHEHTAIlMi, TPH KOTOPHIX BOMPOCHI  0E30MaCHOCTH
paccMaTpUBaIOTCS B KQUeCTBE IPUOPUTETA.
OCHOBHBIMU 33J1a4aMU JUCITUTITHHBI SBJISTFOTCS
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* IpuOOpeTeHne MOHUMAaHUS MPOOJIEM yCTOMYMBOIO PAa3BUTHS U PHUCKOB, CBA3AHHBIX C
JeATEIILHOCTBIO YETIOBEKa,;

¢ OBJIAACHHUC MpUCMaAMU pallMOHAIN3alUU KXKUSHCACATCIbHOCTU, OPUCHTHPOBAHHBIMH Ha
CHIDKCHUS aHTPOIIOTEHHOTO BO3ACHCTBHS Ha MPHPOJHYIO Cpely M olecredeHne 0e30MacHOCTH
JIMYHOCTHU U OOIIECTBA;

* (hopMHpOBaHHE:

- KyJbTYpbl 0€30MacHOCTH, 3KOJIOTHYECKOrO CO3HAHUS U PHUCK-OPUCHTHUPOBAHHOIO
MBIIUICHUS, TPH KOTOPOM BOIPOCH OE30MAaCHOCTH W COXPAHEHUsS OKPY)KAIOIIeH Cpebl
paccMaTpUuBaAIOTCA B KAUYCCTBEC BaKHEHUIITIX IMPHUOPUTETOB JKUBHCACATCIIBHOCTHU YCIIOBCKA,

- KyJbTypbl TIpohecCHOHANBHOW 0€30MacHOCTH, COCOOHOCTEH Uil MIACHTH(DUIIMKAINN
OIIACHOCTH M OLICHUBAHHsI PUCKOB B chepe cBoeH NMpodhecCHOHANIBLHOMN e TeIbHOCTH;

- TOTOBHOCTHU MPUMEHEHUS MPOPECCUOHATIBHBIX 3HAHUH JJIs1 MUHUMU3AIUU HETaTHBHBIX
9KOJIOTMYECKUX MOCIECTBUI, oOecreveHuss Oe30MacHOCTH M YJIYYIICHUS YCIOBHH Tpyla B
cdepe cBoelt mpodeccCHoHaATbHON ACSITENTbHOCTH;

- cIocoOHOcTel K OLEHKEe BKJIaJa CBOEH MpeAMETHON 00JacTH B pellieHue
9KOJIOTUYECKUX MPOo0OIIeM U IpobiieM 0e30MacHOCTH.

2. B pe3yjbTaTe 0CBOEHHS IMCUMILUIMHBI CTYIEHT J0JIsKEeH:
Oobnadamp CrenyOIMMUMA KOMIETEHITUSIMHA:

J CHOCOOHOCTH paboTaTh B KOJUIEKTHBE, TOJIEPAHTHO BOCIPUHUMATH COLIMAJIbHBIC,
STHUYECKHUE, KOH(ECCHOHANbHBIE U KyIbTypHbIe pasnnuus (OK-6),

. CIOCOOHOCTh K caMoOpraHu3anuu u camooodpasosanuio (OK-7),

J CIIOCOOHOCTh HCHOJIb30BaTh NIPHUEMbI NEPBOM IOMOLIM, METOAbl 3aLUTHl B
YCIOBHSIX upe3BbIYaiiHbIX cutyanuii (OK-9);

. CMOCOOHOCTh  HCIIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAYYHbIC 3aKOHBI IS
NOHMMaHHSI OKpY Karolero Mupa u sisnernit npupomasl (OITK- 3).

3Hamp:

-- OCHOBHBIE TeXHOC(EpPHBIE OMACHOCTH, MX CBOWCTBA U XapaKTEPUCTUKH;

-- XapakTep BO3/IEHCTBHs BPEAHBIX M ONACHBIX ()aKTOPOB Ha YEIOBEKAa U MPHUPOJHYIO
Cpely, METOAbl 3allUThl OT HHUX MPUMEHUTEIBHO K cdepe cBoel mnpodeccuoHanbHON
JeSITeIbHOCTH

ymembp:

-- UIEHTU(QHULMPOBATh OCHOBHBIE ONTACHOCTH CpeJibl OOUTAHUS YETIOBEKA;

-- ONICHHMBATb PHUCK HUX pealu3alunu, BI)I6I/IpaTI) METOAbI 3allUThl OT onacHocTel
NPUMEHHUTENBHO K cepe cBoell mpodeccnoHaIbHOM AEATENBHOCTH M CHOCOOBI obecredeHus
KOM(DOPTHBIX YCIIOBHH KU3HEIEATSIILHOCTH

enademp:

-- 3aKOHOJATCJIbHBIMU W IIPAaBOBBIMU 4KTaMU B obiact 0€30IIaCHOCTH U OXpaHbI
OKpY’Karollel cpenbl, TpeOOBaHUSIMU K O€30MAaCHOCTH TEXHUYECKHUX pEIrJIaMeHTOB B cdepe
po(heCcCHOHATLHOM I TEIIBHOCTH;

-- coco0amMM U TEXHOJIOTMSAMH 3aIIUThI B UYpE3BbIUAHBIX CUTYALHSIX;

--[IOHATUITHO-TEPMUHOJIOTUYECKUM aNapaToM B 00J1acTH 0€3011aCHOCTH;

-- HaBBIKAMHU pallMOHATIM3AMH TPO(ECCHOHATIBHON JeSITEIbHOCTH € LENbI0 00ecneueHust
0€30MaCHOCTH U 3aLUThl OKPYKAIOIIEH Cpeibl.

3. KpaTkoe cogep:kanue TUCHUIINHBI.

1. BBenenue B Oe3omacHocTb. OCHOBHBIE MOHATUS U ompeneneHus. besomacHocTs u
YCTOMYUBOE Pa3BUTHE.

2. Yenosek u TexHochepa. CTpykrypa TeXHOC(HEpbI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOE COCTOSIHHE TeXHOC(HEPHI U TEXHOCPEPHOU OE30MaCHOCTH.
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3. Unentudukanus 1 BO3JCHCTBIEC HA YEIOBEKA BPEIHBIX U OMACHBIX (DAKTOPOB Cpeibl
oOuTaHusl.

Knaccudpukanus HeraTUBHBIX (DAKTOPOB Cpelnbl OOWTAHUS 4YeIOBEKAa. XHMHUYCCKUC
HeraTuBHbIE (akTOphl (BpenHbIE BellecTBa). MeXxaHWYeCKHe M aKyCTHYeCKHe KoseOaHus,
BUOpamusi W IIyM. OJIEKTPOMAarHWTHBIE W3MydeHHUs H 1ojs. HoHu3upyronme u3aydeHue.
DOnektpuueckuii Tok. OmacHble Mexannueckue GaxTopsl. [Iporecchl TopeHus U MOKapOB3PHIBO-
OTIaCHBIE CBOMCTBA BENMIECTB M MaTeprasioB. CTaTUUECKOE IIEKTPUIECTBO.

4. 3ammTa 4enoBeKa U cpeabl OOMTAaHUs OT BPEIHBIX U OMACHBIX (PaKTOPOB MPUPOIHOTO,
AHTPOIIOT€HHOTO ¥ TEXHOTCHHOTO MPOUCXOKICHUSI.

OcCHOBHBIE TPUHIIUIIBI 3aIIUTHL. 3alUTa OT XUMUYECKUX U OMOTOTHYECKUX HETATUBHBIX
¢dakTopoB. 3ammTa OT SHEPreTHYEeCKHX BO3AeHcTBUM U ¢uiznyeckux mnone. ObecrneueHue
0e30MacHOCTH  CUCTEM, paboTarommMx TOoJ JaBleHueM. be3omacHOCTh SKCIUTyaTaluu
TpyOOIIPOBOJIOB B XUMHUYECKOW MPOMBIIUICHHOCTH. be3omacHas 3KcIuTyaTamnusi KOMIPECCOPOB.
AHanu3 1 OLIEHUBAHUE TEXHOT€HHBIX U MPUPOJHBIX PUCKOB.

5. O6ecneyeHre KOM(POPTHBIX YCIOBUN IS KU3HU U JEATEILHOCTH YenoBeka. [lonsTue
KOM(DOPTHBIX UM ONTHUMANBHBIX yCIOBUH. MukpokinMar nomeniennii. OcBeleHue U CBETOBast
cpelia B IOMEIICHUH.

6. [Icuxou3nonornueckre u IProHOMUIECKIE OCHOBBI O€30MACHOCTH.

[lcuxuyeckue mMporecchl, CBOMCTBA U COCTOSIHHMS, BIMSIONTNE Ha Oe30macHOCTh. Buabl u
YCIIOBUS TPYAOBOH €ATEIHHOCTH. DPrOHOMUYECKHE OCHOBBI OE30MACHOCTH.

7. Upe3BbIUaiiHbIE CUTYyallMd U METO/IbI 3aIlIUThI B YCIOBUSAX UX pEATH3ALINH.

O6mue ceenenus o UC. [Toxkap u B3pbIB. ABapuu HA XUMUYECKH OMACHBIX 00BEKTaX.

Pamuanyonnsie aBapuu. [Ipubopsl  paaualMoOHHOM, XUMHUYECKOM pa3BeAKd H
JIO3UMETPUYECKOTO KOHTpOJs. Ype3BblUallHble CUTyalldd BOEHHOIO BpPEMEHHU. 3aliuTa
HAceJeHUsI B UPE3BBIYANWHBIX CHUTYyallUsAX. YCTOWYHMBOCTh (DYHKIIMOHHPOBAHUS OOBEKTOB
SKOHOMUKH B UPE3BBIUAWHBIX CUTYaLIUSX.

8. YmpaBienue 6€301aCHOCTHIO KU3HEIEATETLHOCTH.

3akoHOAaTeNIbHbIE U HOPMATHUBHBIE MPABOBBIE OCHOBHI YMpaBICHUS O€30MaCHOCTHIO
KU3HEICSITEIIbHOCTH. DKOHOMHUYECKHE OCHOBBI yIpaBJieHUs Oe30macHOCThi0. CTpaxoBaHUe
puckoB. ['ocyaapcTBeHHOE yrpaBieHHe 0€30MaCHOCTHIO.

4. O0beM yueOHO#H THCHHUILINHBI

Buy yuebHoM paboThl B 3aueTHBIX equHnniax | B akageM. yacax
O01mast Tpy10eMKOCTb TUCHUILIHHbI 4 144
AyAUTOpPHBIE 3aHATHS: 1,33 48
Jlexuuu 0,89 32
JlaGopaTopHbIie pabOTHI 0,44 16
CamocTosiTejibHasi padoTa 1,67 60
[ToaroToBKa K KOHTPOJIBHBIM paboTam 1,11 40
[TonroroBka K 1a00paTOpHBIM paboTam 0,56 20
Bua nToroBoro KOHTpOJIsi: IK3aMeH 1,0 36

AHHOTanus padoveil NpOrpaMMbl JUCHUIIMHBI
IIpoueccsl u annapatsl xumMu4veckoi Texnoaorum (b1.b.15)

1. eab AMCHUIIAHBI.

Bmecte ¢ kypcamm oOmmeld XWMHUYECKOW TEXHOJIOTHH, XUMHUYECKHUX IMPOIECCOB U
pPEaKTOpOB H JIp. CBsA3aTh OOIICHAYYHYIO M OOIICHH)KEHEPHYIO TOJATOTOBKY XHMHKOB-
TEXHOJOIOB HAa OCHOBE H3Y4YEHHS OCHOB THJAPABIMYECKHX, TEIUIOBBIX M MacCOOOMEHHBIX
MPOIECCOB XUMHUYECKOW TEXHOJIOTHH, YTO HEOOXOJWMO MpHU TOJrOTOBKE OakalaBpoOB IO
JAHHOMY HAmpaBJICHUIO Ui Hay4YHO-HCCIEAO0BAaTEIbCKOM M TMpaKkTUYecKol paboThl Ha
NPEANPUITHSIX.
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2. B pe3yabTrare wu3ydYeHHs JUCHUILUIMHBI oOydamomuiics N0 mporpamme
0akajaBpUAaTAa J0JI7KEeH OBJIAJETh CJeTYIOIMMU KOMIIEeTeHIIUAMM:

0671a0emb CIIeTyIOIUMU KOMITIETCHIIUSMU:

- CIIOCOOHOCTBIO HCIIOIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLUUIUINH B
npoeCCHOHAIBHON  IESITEIbHOCTH, TMPUMEHITh METOJbl MAaTeMAaTHYeCKOro aHajau3a |
MO/JICJIMPOBAHMSI, TCOPETUYCCKOTO M IKCIIepUMeHTaIbHOT0 Hccienoanus (OI1K-2);

- CIIOCOOHOCTHIO UCIOJIB30BATh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JUIsl TOHUMAaHUS
OKpy>Karoliero mupa u ssieHuii npupozst (OITK-3).

- CIOCOOHOCTHIO yYaCTBOBATh B COBEPIICHCTBOBAHMM TEXHOJOTHMUYECKHX IPOIIECCOB C
MO3UIMI SHEPTo- U pecypcocOepekeHusl, MUHUMH3AIUN BO3ACHCTBUS Ha OKPYKAIOIIYIO CPEAy
(TIK-2).

3namo:

- OCHOBBI TEOPHUHU IEPEHOCA HMITYJbCA, TEIJIa W MAacChl, MPUHIUIB (HU3UIECKOTO
MOJICJIUPOBAHUSL TPOLIECCOB; OCHOBHBIE YPaBHEHHUS IBUKEHUS KUIKOCTEH; OCHOBBI TEOPUU
TEIJIOTIepEe/Iadi; OCHOBBI TEOPHUH MACCOIEpETauyrd B CUCTEMax CO CBOOOJHOW M HEMOJBIKHOU
rpaHuiieil pasgena (as3; TUMOBBIE MPOLECCHl XUMUYECKOW TEXHOJOTHUH, COOTBETCTBYIOIINE
amnmapaThl 1 METO/bI UX Pacuera;

- METOAbl TOCTPOCHHMS SMIHUPUYECKUX M TEOPETUYECKUX MOJEIEeH XUMHUKO-
TEXHOJIOTHYECKHUX MPOIIECCOB;

- OCHOBHBIE MTPUHIIUITEI OPTAHU3AINH MPOIIECCOB XMMHUECKON TEXHOIOTHH, He(DTeXUMHUH
1 OMOTEXHOJIOTHH.

Ymems:

- OTpENEeNsATh XapaKTep IBIKCHUS KUIAKOCTEH W Ta30B; OCHOBHBIE XapaKTEPHUCTHKHU
MPOIIECCOB TEIIO- M MacColepelayr; pPacCUYUTHIBATh MapaMeTphbl U BLIOUpATh ammapaTtypy Ais
KOHKPETHOT'O TEXHOJIOTHYECKOTO MPOIIECcCa;

- paccUMThIBaTh OCHOBHBIC XapPaKTEPUCTHKU XHMHKO- TEXHOJOTHUYECKOTO TIpoIecca,
BbIOMpATh PAllMOHATIBHYIO CXEMY.

Bnaoemp:

-METOJIaMU TEXHOJIOTMUECKUX PACUYETOB OTICIBHBIX Yy3J0B M JIeTajell XMMHYECKOTO
000pyTI0BaHuS;

-HaBBIKAMH MTPOSKTUPOBAHMSI TUITOBBIX allapaTOB XUMUYECKOU TPOMBINIIICHHOCTH;

- METOJaMHU OTpeeNieHUs] PAlUOHAIBHBIX TEXHOJOTMUYECKUX PEXUMOB pabOTHI
000opy1I0BaHUA.

3. KpaTkoe coaep:xkanue QUCHUNIUHBI

Monyne 1. T'mapoauHaMuyeckue MNPOUECChl M anmaparbl XMMUYECKOHM TEXHOJOTHH.
OcHOBBI TeopuU ABJIEHUH NepeHoca. O01me 3aKOHOMEPHOCTH THAPOAMHAMUKY, TEIUIONEepeaaun
u Mmacconepenaun. JKunkoctd u ra3pl. [maponunamuka. TeueHwme B TpyOdax M KaHamiax.
[TonoOHoe npeobpazoBanue ypaBHeHus HaBbe-Crokca. be3pasMepHble mepeMeHHbIE - KpUTEPHH
rUApoauHAMUYecKoro momoous (Diinmepa, PeliHonpaca, @®pyaa, TOMOXPOHHOCTH), WX
¢uznyeckuil CMBICT; TNapaMeTpuueckue Kpurepuu. KpurtepuanbHOoe ypaBHEHHME JBUKECHHS
BA3KOM kuakocTu. Berbop ckopocreit moTokoB. [lepeMernienne »kuIKOCTE U ra30B ¢ TOMOIIBIO
MaII{H, TOBBIIIAIOIINX JaBJICHUE.

Mopaynsb 2. TennoBsle NPOIECCHI U alllapaThl XUMUYECKOW TEXHOJIOTHUH.

OCHOBHBIE TEIUIOBBIE TPOIECCHI B XWMHUUYECKOW TexHonoruu. Juddepenuunansnoe
ypaBHEHHE TepeHoca »HHepruu B ¢GopMe TemnoThl. KOHBEKTHBHBIA MEPEHOC TEIUIOTHI.
PaguanTHbli TEmmonepeHoc. Temionepeaadya B HOBEPXHOCTHBIX TEMNIOOOMEHHUKAX.

Monyne 3. Ilpouecchl u ammapaTbl pa3felieHdus ToMOreHHbIX cucteMm. (OCHOBHEBIE
MacCOOOMEHHBIE MPOLIECCHI).

OcHoBBI MaccooOMeHHBIX TporeccoB. JuddepeHnnaibHoe ypaBHEHUE KOHBEKTUBHOTO
nepeHoca Macchl B OMHApHBIX cpefax. Macconepenaya. MatepuanbHbIi 0amaHC HEMPEPHIBHOTO
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YCTaHOBMBILETOCs Iporecca. Pacyer MacCOOOMEHHBIX MPOLIECCOB U AIIapaToB Ul CHCTEM C
OJTHUM pacripeieisieMbIM KOMIIOHEHTOM.

Pacuer mnomepeuHoro cedeHus (auameTpa) KOJOHHBI, NPEJECIBbHO JOMYyCTHUMAs |
SKOHOMHYECKH ONTUMAaJIbHAs CKOPOCTH CIUIOIIHOW (a3pl. OCHOBBI pacueTa BBICOTHI
MacCOOOMEHHBIX AaNlaparoB C HENPEpPhIBHBIM M CTyNEeHYaThiM KOHTakToM (Ha3. OOmue
OPUHIMIBL YCTPOHCTBA M KiaccU(UKaLus anmapaToB A MacCOOOMEHHBIX IPOLIECCOB B
cuctemax «ra3(map)-kugkoctb». OcCOOEHHOCTH KOHCTpyKuui abcopOepoB. OCHOBBI pacueTra u
anmaparsl JUIsl JUCTUIUIALUH.

Monyne 4. OcHOBHblEe TuapoMexaHudeckue Impouecchl. Ilpomeccsl u  ammapartbl
pa3elIeHnsl TETEPOTreHHBIX CUCTEM.

Pa3nenenue KUIKUX M ra30BbIX METEPOT€HHBIX CHCTEM B MOJ€ CUJI TSXKECTU. TeueHue
yepe3 HEMOJBUKHBIE 3€PHUCTBIE U IICEBIOOXKM)KEHHbIE cilou. PUIbTpOBaHHE CYCIEH3UH U
OUYHMCTKA ra30B OT MbUIEH Ha QUIbTPaX.

4. O6beM yueOHOi TMCIHHIIIHHBI

Bcero V cemectp VI cemecTp
Buner yaeGHoI paboTh 3au. Ak, wac. | 3au. en. AK. 3au. Ax. qac.
e/l gac. el

Oo01mast Tpy10eMKOCTH
AUCHHILIMHBI 10 Y4eOHOMY 10 360 5 180 5 180
MJIAHY
KonrakTHas padora: 3,56 128 1,78 64 1,78 64
Jlextuu (JIek) 1,78 64 0,89 32 0,89 32
ITpaxtnueckue 3ansatus (113) 1,78 64 0,89 32 0,89 32
CamocTosiTesbHasi padoTa 4,44 160 2,22 80 222 80
(CP):
CamocTosTETbHOE N3YyUYECHUE 4,44 160 2,22 80 222 80
pa3aesioB AUCIUTIIMHBI
Bug wuTOroBOro KoOHTpOJIS: 2 72 1 36 1 36
IK3aAMEH

AHHOTanus padoyei MPOrpaMmbl AU CHHUIITTHHbI
Oo0mas xumnyeckas texnojorus (b1.5.16)

1. eap AUCHMIVIMHBI: TIOIy4Y€HHE 3HAHUH B 00JacTH peanu3alud XUMHKO-
TEXHOJOTMYECKHX TPOIECCOB C YYETOM (UINKO-XHUMHUYECKUX OCOOEHHOCTEH MpPOTEKAIOIINX
peakxiuii, BbIOOpa ONTHUMAJBHBIX YCIOBHHM pearu3yeMbIX HpOIEecCOB, BbIOOpa 3(PHEKTUBHBIX
peakTopoB, MpUOOPETEHHsSI HABHIKOB B COCTaBJICHUH MAaTEpUAIbHBIX U TEIUIOBBIX OajaHCOB, B
pacdere IpOLECCOB M PEAKTOPOB Ha OCHOBE MAaTEMaTHYECKOI'O MOJEIMPOBAHMS, MOJIyYEHUS
3HaHWN B 00JIacTH pa3pabOTKU dHEprocOeperarnmx XUMHKO-TexHonorndeckux cucreM(XTC),
0€30TXO/IHBIX M MAJTOOTXOHBIX TEXHOJIOTHI Ha IPUMEPE COBPEMEHHBIX MTPOU3BOJICTB.

2. B pe3yabTraTe u3y4YeHUsl IUCHMIUVIMHBI o0y4yalolMiicd 10 mporpamme
0akajlaBpUAaTa J0JIKeH:

061a0emsp CIENYIOIUMU KOMIETEHIIUSIMHU:
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- CIIOCOOHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLHUIUIMH B
npohecCHOHANbHOM  JEATeTbHOCTH, MPUMEHSITh METOAbl MaTeMaTHYeCKOTO aHaimu3a |
MOJICTTUPOBAHHMS, TEOPETUIECKOTO M IKCIIepUMeHTanbHoro uccienoBanus (OI1K-2);

-CIIOCOOHOCTBIO y4YacTBOBaTh B COBEPIICHCTBOBAHWU TEXHOJOTHYECKHX IPOIIECCOB C
NO3UIUI 3HEPro- U pecypcocOepexeHus, MUHUMHU3ALMKU AHTPOINOTEHHOTO BO3JEHCTBUS Ha
okpyxatoutyto cpeny (I1K-2).

3namo:

- OCHOBBI TEOPHH XUMHUYECKHUX IIPOLIECCOB U PEAKTOPOB;

- METOJIOJIOTHIO UCCIEA0BaHUS B3aUMOJCUCTBUS XUMUYECKHUX IIPEBPAIICHUM U SIBICHUI
HepeHoca Ha BCeX MacIITaOHBIX YPOBHIX;

- METOJIMKY BbIOOpa peakTopa U pacuéra mpouecca B HEM;

- OCHOBHBIE PEaKIIMOHHBIE MPOLIECCHI U PEAKTOPbl XUMHUECKOH U OMOTEXHOJIOTHY;

- OCHOBHBIE MPUHIUIIBI OpraHU3aM XUMUYECKOIO MPOU3BOJICTBA, €T0 UEPAPXUUECKYIO
CTPYKTYPY, METO/IbI OLIEHKU 3(PPEKTUBHOCTH POU3BOJICTBA;

- OCHOBHbIE XUMUYECKHE MPOU3BOCTBA.

Ymemo:

- paccunTaTh OCHOBHBIE XapaKTEPUCTUKU XUMUYECKOTO MPOIIECCa;

- BBIOpATh pallMOHANBHYIO CXEMY IPOM3BOJCTBA 33JaHHOTO MPOJIYKTa;

- OLICHUTb TEXHOJIOTHYECKYI0 3(h(PEeKTUBHOCTH IPOU3BO/ICTBA;

- BBIOpaTh 3 QEeKTUBHBIN TUI PEaKTOpPa;

- IPOBECTHU PacyUeT TEXHOJOTUYECKUX MTapaMeTPOB IS 3aJaHHOTO IIpoIiecca;

- ONIPE/ICNTh TapaMeTpbl HAUIyYIlel OpraHu3alyy Ipouecca B XMMUYECKOM peakTope.

Bnaoemp:

- MeToJ]aM1 aHanu3a 3(pPEeKTUBHOCTH PaOOTHl XMMUYECKHUX NPOU3BOJICTB;

- METO/IaMH pacyeTa U aHajIK3a MPOIECCOB B XMMUUYECKUX PEaKTOpax, ONpeIeIeHUs
TEXHOJIOTHYECKUX MOKa3aTese;

- METO/1aMHU BbIOOpa XMMHUYECKHUX PEAKTOPOB.

3. KpaTkoe conepkaHue TUCITUTLIAHBI

Mopayns 1. XuMuyeckas TEXHOJIOTHS U XMMHYECKOE IPOU3BOICTBO

1.1. OcHOBHBIE OIIpEAENICHUS U MOTO0KEHHUS.

XuUMHUECKasi TEXHOJOTHsl - HayKa 00 SKOHOMHYECKH, SKOJIOTUYECKH W COLHAIBHO
000CHOBaHHBIX cIOCO0ax M Tpoleccax MepepadOTKH ChIPbsl C W3MEHEHHWEM €ero cocTaBa U
CBOWCTB TMyTEM TNPOBEICHHUS XUMHUYECKUX U (U3NKO-XUMHUYECKUX IMPEBPAIIECHUI B MPEIMETHI
notpebyeHuss U cpeAcTBa MpousBojcTBA. OOBEKT XMMHUYECKOH TEXHOJIOTHU - XUMHUYECKOe
MIPOU3BOJACTBO. MeEKOTpaciaeBOl XapakTep XUMHUYECKON TEXHOJOTWH. Pa3BUTHE XMUMUYECKUX
MIPOU3BOJICTB U XUMHUYECKONH TEXHOJOTHMH. MeCcTO XMMHUYECKON TEXHOJOTMH B MPOMBIIIIEHHON
chepe M METOJOB XMMHYECKOW TEXHOJOIMM B HEXMMHUYECKHX OTPACISAX MPOMBIIUIEHHOCTH.
MeToapl XUMHUYECKOW TEXHOJOTHMH — CHUCTEMHBIH aHalu3 M METOAbl MaTeMaTH4eCKOro
MosienupoBaHus. CHCTEMHBIN aHaJIN3 CIOXKHBIX CXEM M B3aMMOJECHCTBHI 3JIEMEHTOB CXEMbI —
MOHSTHE U coJiep)kaHue MeToia. Du3nueckoe U MaTeMaTHYeCKOe MOJICITUPOBAHKE, OTPE/IeIICHNE
U OCHOBHBIE MOHATHSA, UX MECTO B HMHXEHEPHO-XUMHUYECKHX HCCIENOBAaHUSAX M pa3paboTKax.
MecTo 1 3HaYeHHE HaTypHOTO U BHIYMCIUTEIILHOTO KCIIEPUMEHTA.

Coneprkanue 1 3a7a4 y4eOHOTO Kypca.

1.2. Xumudeckoe mpou3BOCTBO.

[TonsiTue O XWMMHUYECKOM TIPOM3BOACTBE KaK O CHCTEME MalllMH M amlapaTos,
COCIMHEHHBIX MaTepUajIbHBIMU U SHEPreTUYECKMMH MOTOKAaMHU, B KOTOPBIX OCYIIECTBISIOTCS
B3aMMOCBSI3aHHbIE XUMHUYECKUE TPEBPALICHUS U (PU3MYECKHE MPOIECCH NepepadOTKU CHIPhS B
OPOAYKTHl. MHOTO(pYHKIIMOHATHHOCTh XUMUYECKOTO MPOU3BOJCTBA - MOIYYCHHE MPOIAYKTOB,
JHEPro- M pecypcocOepexeHne, MUHUMU3alus BO3JEHCTBYS Ha OKpy:Karwolyio cpeny. Oomas
CTPYKTypa XHMHUYECKOTO MPOM3BOACTBA - COOCTBEHHO XHMHYECKOE MPOU3BOACTBO, XPaHEHHUE
CBIpbSl M MPOIYKIUH, TPAHCIIOPT, CUCTEMBI KOHTPOJIS U 6e30nmacHOCTU. OCHOBHBIE TOJICUCTEMBI
XMMHYECKOTO TPOU3BOJACTBA - MOATOTOBKA CHIPbSI W MaTepUANOB, XUMUYECKHE W (DU3HKO-
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XUMUYECKHE TPEBPAICHUS. BBIICICHUE MPOAYKTOB, 00€3BPEKMBAHWE YTUIIU3ALMS OTXOOB,
TEIIO- W JHeproodecrnedeHre, BOIOMOATOTOBKA, YIpaBlIeHHE MPOU3BOACTBOM. OCHOBHBIC
TEXHOJIOTHUYECKUE KOMIIOHEHTBHI - CBHIPbE, BCIIOMOTATENIbHBIE MAaTepHAIIbl, OCHOBHON W
JOTIOTHUTEIBHBINA MTPOIYKTHI, OTXO/IbI, SHEPTETHUECKHUE PECYPCHI, 000pyA0BaHUE, CTPOUTEIbHBIC
KOHCTPYKIIUU U TTPUOOPHI, TPOU3BOACTBEHHBIHN TIEPCOHAT.

KauecTBeHHbIE M  KOJIMYECTBEHHbIE IIOKA3aTEIM XMMHYECKOTO  IPOU3BOACTBA!
TEXHOJIOTHYECKUE TIOKa3aTeIr - MPOU3BOJUTEIHLHOCTh W MOIIHOCTH IPOHM3BOJCTBA, BBIXO]
NPOAYKTa, pacxolHble KOA((UIMEHTH MO CHIPbI0 M SHEPTrUU, HHTEHCHUBHOCTH IPOIIECCOB,
KaueCTBO MPOJYKTa; SKOHOMHUYECKHE TMOKa3aTelid - CeO0ECTOMMOCTh MPOIYKTa, MPUBEICHHBIC
3aTpaThl, yAeNbHbIE KalUTAIbHBIE 3aTPaThl, MPOU3BOAUTEIBHOCTh TPYJA; IKCILUTyaTallMOHHBIC
MOKAa3aTeJIM - HAJIEKHOCTh U 0€30MaCHOCTh (PYHKIIMOHUPOBAHUS CHCTEMbI, YYBCTBUTEIIBHOCTD,
pPEryJIupyeMOCTh U YIPABISIEMOCTh MPOLECCa; COLUAIbHBIE IOKA3aTelud - BO3JECHCTBHE Ha
OKPY’KaIOIIYIO Cpey, 0€30MacHOCTh 00CTy)KMBaHUS, CTENICHb MEXaHU3AIMH U aBTOMATH3AI1H.

1.3. CeipbeBbI€ pecypcbl, BOAA U SHEPTHS B XMMUYECKOM IPOU3BOJICTBE.

Knaccudukanuss ChIpheBBIX PECYypCcOB IO pa3IWYHBIM MpU3HaKaMm - (a30BOMY
COCTOSTHUIO, TIPOUCXOXKJIEHUIO, HUCTOYHMKAaM. MHUHepanbHOE ChIpbe (PyIbl U IOJIC3HBIE
HCKOIIaeMbI€), OPraHUYECKOe TMPUPOIHOE ChIphe (TOPIOYHE HMCKOMAEMBIC), PACTUTEIHLHOE U
JKUBOTHOE CHIPbE, BTOPUYHOE CHIPhE - HMX KCIIONH30BAHHE W MyTH mepepadoTku. OCHOBHBIC
CrocoObI MEPBUYHON 00paOOTKHU CHIPhs (0OOTaIeHne, OYNCTKA, MMOJATOTOBKA K TPAHCTIOPTUPOBKE
u mnepepabotke). IloHsATHE, CYmIHOCT W TpUMEPHl YIIAyOJEHHUS HCIOIB30BAHUS CBIPHS,
KOMOWHHUPOBAHUS ITPOU3BOCTB U KOMILJIEKCHON TIEPepadOTKU CHIPbSI.

3HaueHHE W MCIOJb30BaHUE BOJIbI B XMMHUYECKUX IMPOU3BOJACTBAX. VICTOYHUKH BOJBI.
TpeGoBanusi K TEXHOJOTHYECKONM W OBITOBOM Boje. I[IpomblieHHass MOATOTOBKA BOJBI U
METO/bl €€ OUYMCTKU OT mpumeceil. OCHOBHBIE METOJbl KOHTPOJISI KayecTBa BOJbl. DKOHOMUS
BOJIOTIOTPEOICHUS B POU3BOICTBE. BOI00OOPOTHEIE CHCTEMBI.

Bunbl ¥ HMCTOYHMKHM DJHEPrHM B XUMHUYECKOW TMPOMBIIUICHHOCTH. Macmtadbl
noTpeOJIeHUsT MW CIOCOOBI YMEHBIICHHsI JHepreTudeckux 3arpar. CyIHOCTh W TIPUMEpPHI
pereHepali M peKymnepanuud SHEPruu. DHEProTEXHOJOTMYECKHe CHCTeMbl. BTopuuHbie
HYHEPTreTUUYECKHUE PECYPCHI.

Monynb 2. TeopeTuueckre OCHOBbI XUMUYECKUX MPOIIECCOB U PEaKTOPOB

2.1. OcHOBHBIE ONPEECICHUS U MOT0KEHUS

OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XUMHYECKHUX MIpeBpaleHHUHI -
CTEXMOMETPUYECKHE, TEPMOJUHAMHYECKHE, KuHeThdeckue. [lokazaTenn  XUMHUYECKOTO
MPEeBpaIIeHHs - CTETIeHb MPEeBpAIIeHUs, BBIXO MPOAYKTa, HHTEeTrpaibHas U quddepeHIanpas
CEJICKTUBHOCTHU, CKOPOCTH PEAKIIMH U MPEBPAIIEHUS PEareHTOB.

2.2. XuMHU4Y€eCKHe MPOIECCHI.

Onpenenenne. Kimaccudukanuss XUMHYECKAX MPOIECCOB MO PA3IMYHBIM MPU3HAKAM -
XUMHYECKUM (BUJ XHUMHUYECKOM peaKIHH, TEePMOJNHAMUYECKHE XapaKTePUCTUKH, CXeMa
npeBpamieHuii) u (a3oBbIM (YUCIIO U arperaTHOE coCTosTHUE (a3).

I'omorenHsiii xumMudeckuii nporecc. OnpenesieHue U NpuMepsl. BinsHue XUMHYECKUX
MPU3HAKOB M YCIIOBUW NPOTEKaHUs TpoIiecca Ha ero nokazatesd. CriocoObl MHTCHCH(DUKAITUH.

[TonsiTe onTUManbHBIX TemmepaTyp. ONTHMalbHBIE TeMIepaTyphl A OOpaTHUMBIX U
HEOOpaTUMBIX 3K30- M SHJIOTEPMHUUECKUX PEaAKITUH.

['eTeporeHHbIl (HeKaTaTUTHUECKHI) XUMUYECKUH mporecc. OnpeneneHue U MpuMepsI.
CrtpykTypa mporecca U ero coctasisitomue (ctaaun). Habmogaemasi CKOpOCTh XMMHUYECKOTO
npespatenus. O6mactu (pexuMbl) MPOTEKaHUs MpoIlecca, JUMUTHPYIONIAs CTaIus.

['ereporeHHplii XUMUYECKUH mporecce 'ra3 (KHIKOCTh) - TBepaoe". OOocHOBaHUE,
MOCTPOCHUE U aHAIM3 MAaTEMaTHUECKON MOJIEH JIJIsl PeaKIiii ropeHus (Moemb ""CKUMAIoIascs
chepa") m TomoxuMuueckod (Mozenb ''c HeB3amMmoneucTByrommMM siapoMm"). HaGmromaemas
CKOPOCTh TMpEBpAIlEHUs, BpeMs TMpEBpallleHUus U MyTH WHTCHCHU(PHUKAIUU ISl Pa3TMYHBIX
obnacTei mMpoTeKaHus mpoliecca.
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['ereporeHHblii XuMUYeCcKUil mpouecc '"raz (KHIKOCTh) - XuUAKOCTh'. OOGOCHOBaHUE,
MOCTPOCHUE M aHAIW3 MaTeMaTHueckod mozenu. HaOmromaemas CKOpOCTh MpeBpaIeHUS U
obnactu potekanusi mpouecca. [lytu naTeHCudUKaum 1 pa3InyHbIX PEKUMOB Tpolecca.

Karanutnueckuii mpouecc. Onpenenenue, Kiaccuukanus, mpuMepsl. | eTeporeHHbIi
KaTtaiu3 Ha TBEpAOM Karanmu3atope. OOOCHOBaHHME, TOCTPOCHHUE W aHAINW3 MaTEMaTUYECKOU
MOJIETIM Ha KaTAJIUTUYECKOW MOBEPXHOCTU M B MOPUCTOM 3epHE Karanu3aTopa. HaOmromaemas
CKOPOCTh TPEBpAIIEHUss ¢ O0JacTu TmpoTekaHus mnporecca. CTeneHb HCIOIb30BaHUS
BHyTpeHHel moBepxHOCTH. [1yTn nHTeHCUpUKAIMK KaTATUTUYECKUX MTPOLIECCOB.

2.3. XuMHYECKHE PEAKTOPBHI.

Ornpeznenenre M Ha3HAYE€HUE XMMHUYECKOTO peakTtopa. PeakTopbl B XHMHUYECKHX U
HEXUMHUYECKUX OTPACIAX TMPOMBIIUIEHHOCTH. O030p THUIOB XUMHUYECKHX PEaKTOPOB, HX
CTPYKTYpHBIE DJIEMEHTHI (peaklMOHHas 30HA, YCTPOMCTBa BBOJAA U BBIBOJA, CMEIICHUS,
pa3zieneHus W pacmupeereHus] MOTOKOB, TEIJIOOOMEHHBIE 3JIEMEHTHI), OCHOBHBIC MPOIECCH U
SIBJICHUS B HUX.

CucrtemaTu3anusi MPOIECCOB B XUMHYECKOM PEAKTOPe MO MacmTady MX MPOTEKaHUS:
XUMHUYECKasl peakius, XUMHYECKUH TMpolecc B JJIEMEHTApHOM o00beMe, TMpOILecChl B
PEaKIIMOHHOM JJIEMEHTE U B PEAKTOpE B IIEJIOM, - UX B3aWUMOCBS3b M HE€papXUuecKas CTPyKTypa
MaTeMaTUYeCKOW MOJENH Mpouecca B peakrope. [Ipumepbl mpoueccoB B pas3iWyHBIX BHIAX
XUMUYECKHX PEAKTOPOB.

Knaccudukanus npoueccoB B peakTopax Mo pa3lIndHbIM MPU3HAKAM - BUJ XUMUYECKOTO
mpoliiecca, OpraHu3alus TOTOKOB PEareHTOB (CXema JBIKCHHS PEreHTOB Yepe3 peakTop,
CTPYKTypa MOTOKOB B PEAaKIIMOHHOW 30HE), OpraHU3aIus TeIJIOBBIX TOTOKOB (TEIIOBOM PEKUM,
cxema TeTIo0OMeHa), CTallMOHAPHOCTD MpoIiecca.

O0ocHOBaHME ¥ TOCTPOEHHUE MaTeMAaTHYECKOM MOJeNH TMpolecca B peaKkTopax
pPa3IUYHOTO THIIA KaK CHCTEMbl YPaBHEHUH MaTEpUaIbLHOTO M TETUIOBOTO OallaHCOB Ha OCHOBE
JAHHBIX O CTPYKType IMOTOKAa, XMMHMUYECKUX MPEBPAILICHUAX, SBJICHUSIX MEpeHoca Terja u
BellecTBA W WX B3amMojeiicTBuu. CucreMaTu3anus W KiIacCH(UKAMS MaTeMaTHIeCKHX
MoJieJIel MPOIIeCCOB B peaKTOpax.

M3otepMuueckue mporecchl B XUMHUYECKOM peakTope. BiusHue CTpyKTypbl MOTOKA
(umeanbHOE CMEIIEHHE ¢ BBITECHEHHUE), CTAallMOHAPHOCTU TMpolecca (MPOTOYHBIM |
MEePUOIMYECKHIT ), TapaMeTPOB M YCIOBHM MPOTEKaHUs Mpoliecca (TemMrneparypa, KOHIEHTpaIus,
naBjieHue, 00beM PEeaKIIMOHHOM 30HbI, BpeMsl), BUJa XMMUYECKOM peakiuu (IpocTasi ¥ CIIOXKHas,
oOpatumasi ¥ HeoOpaTuMasi) W €€ TMapaMeTpoB Ha MPOQPWIM KOHIICHTPAIMH W TOKa3aTeln
mpolecca B peakTope (CTENeHb MPEeBPAIlEHUs, BBIXOJ IMPOJIYKTa, CEIEKTUBHOCTH MpOIlecca).
OcHoBbl pacyera mporecca B peakrope. ComocrtaBierne 3((HEKTHBHOCTH MPOIECCOB B
peaKTopax, OMUCHIBAEMBIX MOJICISIMH UICATBHOTO CMEIIIEHUS U BBITECHEHUSI.

Heuszorepmuueckue mnporeccbl B XUMUYECKUX peakTopax. OpraHuszainus TerIOBbIX
MOTOKOB U PEKMMOB B XUMHYECKHX peakTopax. Pacrpenenenue remmnepaTypsl, KOHIEHTpAUH U
CTENEHU TMPEBpAIECHUS B pPEAKTOpe B pPEXHUMaxX UACAIHHOIO CMEIICHUS W BBITECHEHUS,
aanabaTU4eckoM H C TeriooOMeHoM. CBs3b TeMIepaTypbl U CTENEHH NpEeBpalleHus B
aguabatuaeckoM Tporiecce. COIOCTaBIIGHWE C HM30TEPMHUYSCKHM pEKAMOM. Ywmcno u
YCTOWYMBOCTD CTAIIHOHAPHBIX PEXKUMOB B PEaKTOpaX UACAIbHOTO CMEIICHUSI.

2.4. TIpoMbIIIIEHHBIE XUMHUECKHUE PEAKTOPBHI.

Ha KOHKpeTHBIX mpuMepax MPEeAMETHO PACCMATPUBAIOTCS MPOMBIIIJICHHBIE PEaKTOPbI
TSl TIPOBECHUS TPOIIECCOB TOMOTEHHBIX, T€TEPOTCHHBIX U KaTATUTHUYECKUX - THUIIBI PEaKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEPUCTHUKU U OCOOCHHOCTH PeKKUMa, 00JIaCTH UCTIOTIB30BAHUSI.

Moayns 3. XuMHU4YECKO€E IPOMU3BOACTBO, KAK XMMHUKO-TexHosornueckas cucrema (XTC).

3.1. CTpyKTypa ¥ ONUCaHHE XUMHUKO-TEXHOJIOTUYECKOW CUCTEMBI.

XUMHYECKOE TMPOU3BOACTBO Kak XUMHKO-TexHonorudeckas cuctema (XTC). [lonstue
cucteMbl M XTC. CocraB XTC: »saeMeHTBL, CBA3d, HOOACUCTEMEL. OneMeHThl XTC,
KJIaCCU(UKAIMS 110 BHY MPOIECCOB M Ha3HAueHUIO. TexHomorndeckue cBszu dieMeHToB XTC
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(motoku). IlocnmemoBarenbHasi, NapajjenbHas, pPa3BETBICHHAs, IOCJIEJ0BATEIbHO-00BOIHASL
(aitmac), oOpaTHast (pEIMKII) TEXHOJIOTHYECKUE CBSA3H. VX cXeMBbl U Ha3HAYCHHE.

Omnwucanne XTC. Buner moneneit XTC - onmcatensHble U Tpaduueckue. OnucarenbHbIe
MOJETM - XUMHYecKas CXemMa M MaremMaTudeckas Monenb. [padudeckue Moaenu -
GyHKIMOHATIbHAs, TEXHOJOTMYecKas, CTPYKTypHass M Jpyrue (CHelHalibHbIE) CXEMBb.
Ha3nauenue, npumMeHeHNe U B3aMMOCBSA3b MOJEINIEH.

3.2. Ananus XTC.

[Tonsitue, 3amaun u pesynbrarsl aHanu3a XT1C - cocrosHue XTC, mMarepuanpHbelii U
TEIUIOBOM OajaHChl, MOKa3aTeIu XUMUYECKOTO MPOU3BOJICTBA.

CpoiictBa XTC Kak CHCTEMBI: B3aUMOCBSI3aHHOCTb PEXHUMOB 3JEMEHTOB, DPA3IUUUE
ONTUMAJIBHOCTH 3JEMEHTAa OJMHOYHOTO M B CHCTEME, YCTOMYMBOCTh M CYLIECTBOBaHUE
CTallMOHAPHBIX PEXKUMOB U JIp.

MatepuanbHblil ¥ TeroBol Oanancel. MeTouka cocTaBieHUs U pacueTa MaTepUaIbHbIX
u temoBbix OamancoB XTC um ee moacucreM. OcobGeHHOCTH pacueTa 0ajJaHCOB B CXeMax C
perukioM. @opmbl npescTaBieHus 0anaHcoB (TaOIUIbI, IUAarpaMMBbl U Ip.).

Marepuanpublii  OanmaHc A MacCOOOMEHHBIX U PEAKLHMOHHBIX  DJIEMEHTOB.
Hcnonp30BaHuEe CTEXMOMETPUYECKHX, TEPMOJMHAMUYECKMX U MeX(}a3HbIX OalaHCOBBIX
cooTHoweHU. CTeXMOMETpUUYECKHE COOTHOIIEHHMS M MX pasHoBuaHocTu. (CreneHp
HCITOJIB30BAHUS CBHIPHEBBIX PECYPCOB.

DOHTaNbIUIHBIN, SHEPTeTUUYECKUH (IO MOTHON PHEPTUH) U IKCEPreTHUYECKU OanmaHChl U
KIIJI. Ux comocraBnenue u ucnosb3zoBanue B ananuze XTC.

3.3. Cunre3 XTC.

[Monstue u 3amaunm cuHTe3a (moctpoenus) XTC. OcHoBHbIe dTamnbl pa3pabotkn XTC.
Ponb MaTeMaTH4ECKUX U 3BPUCTUYECKUX METOJIOB.

OcHoBHbIe KOHUIEeNMu npu cuHTe3e XTC: NONMHOE HCMOJMBb30BAHUE CHIPHEBBIX U
JHEPreTUUECKUX PECYPCOB, MUHMMM3AIU OTXO0/I0B, ONITUMAJIbHOE MCIIOJIb30BAHKE allapaTyphl.
Ux conepxanne u cnocoObl peanu3zanuu. KoMOWHUpOBaHHBIE MPOM3BOJICTBA, COBMEIICHHBIC
MpOLIECChl, BTOPUYHBIE DSHEPreTHUECKUE PECYPChl, SHEPrOTEXHOJIOTMYECKHE CHCTEMBI,
nepectpanBaemble X TC, 3aMKHYTbIE, MaJIOOTXOAHbIE TPOU3BOJICTBA - UX MOHITHSI, OCOOEHHOCTH
Y IPUMEHEHUE.

OnHOpOIHBIE TEXHOJOTMUECKHE CXEMBbI: CHUCTEMa pEKyIEepaTHBHOIO TEIIO0OMEHa,
cUCTeMa pa3JIeJIeHUsI MHOTOKOMIIOHEHTHON CMECH, CHCTeMa peakTOpoB. OCHOBBI IOCTPOEHUS UX
ONTUMATBHOU CTPYKTYPBI

Monynsb 4. [IpoMbIIITIEHHBIE XUMUYECKUE POU3BOJICTBA.

XHUMHUYECKHE MTPOU3BOJICTBA PACCMATPUBAIOTCS IIPEAMETHO KaK pean3alus U3y4YEHHBIX
TEOPETHUECKUX OCHOB XMMHUKO-TEXHOJIOTMUECKuX mporeccoB U XTC, KOHUENUUA MOCTPOEHUs
BeIcOKOd((pekTnBHOM XTC. OCHOBHOW aKIEHT jenaercs Ha (DU3UKO-XUMHUYECKHE OCHOBBI
KOHLICTIIIMM TMOCTPOEHUSI TEXHOJOTMYECKOM CXE€Mbl MPOU3BOJCTBA M €ro IOJCUCTEM.
IIpousBoacTBo cepHoil kucnotel. [IponsBoacTBo ammuaka. IIpon3BOACTBO a30THOW KHCIIOTHI.
[Ipou3BoACTBO cTHpOIIA.

Monyib 5. CoBpeMEeHHBIC TEHICHIIUH B PA3BUTUU XUMUYECKON TEXHOIOTHH.

Tekyuiee cOCTOSTHUE XUMHUUYECKOW MTPOMBIIIUIEHHOCTH B MUPE U TEHJICHLIUU €€ Pa3BUTHSL.
[lepciekTUBHBIE HCTOUHUKHU ChIpbs U d3Hepruu. Kiacrepuzanus XMMHUYECKON MPOMBILIUIEHHOCTH.
CoBmMmernieHnble mpoleccel. ['MOkHMe W mepecTpanBacMble TEXHOJOTHYECKHe cxeMbl. HoBbie
XUMHUKO-TEXHOJOTHYECKHE MPOLIECCHI U CIIOCOOBI OTyUeHus NpoaAyKToB. HanoTexHonorus.

4. O0beM yueOHOI TUCIUITHHBI

. B
Bunpr yue6HOM paGoThI
3a4ETHBIX B akanmeM. gacax
7 cemecTp
eIMHHIAaX
O01mas Tpy10eMKOCTb JMCHUILTHHBI O 7 252
Y4eOHOMY IJIAHY
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KonrakTHas padora: 2,22 80
Jlexumwm (Jlek) 0,89 32
[Tpaxtnueckue 3ansatus (113) 0,89 32
JlaGopatopusie padotsl (JIP) 0,445 16
CamocrosiTesannasi paéora (CP): 3,78 136
Buja KOHTpOJIsi: IK3aMeH 1 36

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
Cucrembl ynpasJieHUs XHMHKO-TeXHoJlorn4eckumu nponeccamu (b1.6.17)

1. leapb nucuMnIMHBI: JaTh 0a30BbI€ 3HAHUS IO TEOPUU CHCTEM YIPABICHUSI XUMHKO-
texHonornueckumu npoueccamu (CY XTII), mpuBUTh HaBBIKM U yMEeHHE aHan3a cBoicTB X TII
KaK OOBEKTOB YIIPABIICHUS U MPAKTUYECKOTO MPUMEHEHHS TEXHUUECKHUX CPEJCTB YIIPABJICHHUS.

2. B pe3yabrare u3y4YeHHs [JMCUHMIUIMHBI o0y4amouiuiics 10 Mnporpamme
0akaJlaBpHATAa J0JIKEH:

0671a0emp CIENYIOIUMU KOMIETCHIIMSMMU:

-- CIIOCOOHOCTBIO HCIIOJI30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHbIX TUCIHUIUIMH B
npopeCCUOHAbHON  JeSITEIbHOCTH, MPUMEHATh METOAbl MaTeMaTHYeCKOro aHajau3a |
MOJICITUPOBAHHUSI, TEOPETUIECKOTO U dKCIIepUMeHTaIbHOro uccienosanus (OI1K-2);

- CIIOCOOHOCTBIO OCYUIIECTBJIATH TEXHOJIOTMYECKMHA MpOIecC B COOTBETCTBUU C
pPErIaMEHTOM M UCIOJIB30BaTh TEXHUYECKHE CPEJCTBA JJII M3MEPEHHUS OCHOBHBIX I1apaMETPOB
TEXHOJIOTUYECKOT0 TPOoLecca, CBOWCTB ChIpbs U npoaykiuu (11K-1);

3HamMb:

OCHOBHBIE IIOHATHS TEOPUH YIIPABICHU; CTATUYECKUE U TUHAMUYECKUE XapaKTEPUCTUKU
00BEKTOB YyIpaBiieHUs; OCHOBHble BUAbI CAY U 3akoHbl perynupoBanusi; tunossie CAY B
XUMUYECKON MPOMBIIIIEHHOCTH; METOJBl U CPEACTBA U3MEPEHUs OCHOBHBIX TEXHOJIOIMYECKUX
napameTpoB; ycTolunBocTh CAY; OCHOBHBIE MOHATUSA O HeIuHEeHbIX CAY, peneiHbIX
CUCTEMAaX, JIOTUYECKMX aJIrOpUTMax YIIpaBJICHUSA, AaJalTUBHBIX M ONTHMAJbHBIX CHUCTEMAX
YIIpaBJIEHUS;

ymembp:

ONpeeNATh OCHOBHBIE CTAaTHYECKHME M JUHAMHUYECKHE XapaKTEPUCTHKH OOBEKTOB
yIpaBJIeHUs; BBIOMPATh PALlMOHAIBHYIO CHCTEMY PErYJIMPOBAHUS TEXHOJIOTMYECKOTO MPOIIecca;
olleHHMBaTh ycToWuuBOocTh CAY; BbIOMpaTh KOHKPETHBIE THUIBI MPUOOPOB ISl JAMArHOCTUKU
XTIT;

enaoemn:

METOJAMHU TEOPUU aBTOMATUYECKOI'O PEryJMpOBaHUs, OpraHU3allMd U pacyéra CUCTEM
ONTUMAJIBHOTO YIIPABJIEHUS IIPOLIECCAMH PALlMOHAIBHOTO MCIOJB30BaHUS CBIPBEBBIX M
JHEPIreTUYECKUX PECYPCOB.

3. KpaTkoe coaep:kanue IHCHUTIAHBI

Mopaynb 1. OCHOBHBIE NOHATHS YIPABJIEHUS XUMHUKO-TEXHOJOTHMYECKUMU MPOLIECCAMHU.
3HauYeHWE AaBTOMATHUYECKOTO YIPABJIECHUS JUIsI PA3BUTHA XHMHYECKOW MPOMBIIIIEHHOCTH.
OCOOCHHOCTH ~ yHpaBJICHUS XUMHUYECKUM MPEINPUATHEM U XHUMHUKO-TEXHOJIOTMYECKUM
nporeccoM. TexXHMKO-35KOHOMHYECKMH 3((eKT BHEIpEeHUs aBTOMATU3UPOBAHHBIX CHCTEM
ynpaBinenusi. Poinp cucrem ympaBieHus B o0ecrnedeHHH O€30MacHOCTH  XHMHYECKOTO
MIPOM3BOJICTBA U OXPaHbI OKpY»Karouieil cpenbl. OCHOBHbBIE TEPMUHBI U onpeaeneHus. Uepapxus
ynpaBineHusi. OCHOBHblE TNPHUHLUMIBI ympaBieHus. Kiaccudukanus cucteM ynpaBieHUs
®yukuuoHanbHas cTpykrypa CAY. [Tokazarenu kauecTBa yrnpaBieHHUs.

Mosyiib 2. OCHOBBI TEOPUU ABTOMAaTUYECKOTO YIPABJICHUS.

Maremaruueckue moaenu CAY. [lunamuueckue xapakrepuctuku CAY. Mcnonb3oBanue
OIlEpaliMOHHOTO Hcuncienus Juist ananu3a CAY. Tunosele tuHaMu4ecKue 3B€Hbs. BpeMeHHbIE U
YaCTOTHBIE  XapaKTEPUCTUKU. OKBUBAJICHTHbIE IpeoOpa3oBaHMsl  CTPYKTYPHBIX — CXEM.
YcroitunBocth nuHeNHBIX CAY ¢ oOpartHOi cBsizbro. Kiaccudukanuss 1 OCHOBHBbIE CBOWCTBA
00OBEKTOB ympaBieHHs. MeTonabl onpeaesneHusi CBOMCTB 0O0BEKTOB ymnpaBieHHs. OCHOBHBIE
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3aKOHBI PETyJIUpOBaHus. PeryIsiTopbl Ha OCHOBE MCKYCCTBEHHBIX HEHPOHHBIX cereil. Llndposrie
U poOacTHBIE CHUCTEMBI yIpaBlieHUs. BbpIOOp 3akoHAa pErylMpOBaHHUA U OIpenecHHe
ONTUMAJIbHBIX TAPAMETPOB HACTPOMKH ITPOMBIILIIIEHHBIX PETYJISATOPOB.

Moayns 3. M3MepeHHE TEXHOJIOTMYECKUX MAapaMETPOB XUMHMKO-TEXHOJIOTHYECKOTO
mpotecca.

['ocynapcTBeHHass cHUCTeMa NPOMBIIIJICHHBIX NPHOOPOB W CPEICTB aBTOMATH3AIUH.
OcHOBHbIE TEpMHUHBI U oOIpeaenaeHuss MeTposnorud. Mertonsl wusmepenuil. Cpezactsa
U3MEPUTEIIBHOM TEXHUKH, UX CTaTHYECKUME M JMHAMHUYECKue cBoMcTBa. Ilorpemuoctu
mmeperuii. CrocoObl nepenayn uHbopManuu Ha paccrosaue. OpraHu3anus ITUCTAHIIMOHHON
muarHocTukn  XTII. M3mepeHne OCHOBHBIX TEXHOJIOIMYECKHX IIapaMETpOB: JIaBIECHMS,
TEMIIEpaTypbl, pacxo/a U KOJIMYECTBA, YPOBHS KUJAKOCTU M CHITy4YMX MAaTE€pHAJIOB, COCTaBa U
(U3UKO-XMUMHYECKUX CBOWCTB BEILIECTB.

Monynb 4. OCHOBBI IPOEKTUPOBAHMSI aBTOMATHYECKHUX CHUCTEM YIPABJIECHUS XUMHUKO-
TEXHOJIOTMYECKUMU IIPOLIECCAMM.

OcoOennoctu ynpasnenuss XTII. PerynupoBaHue OCHOBHBIX —TEXHOJIOTMYECKUX
napaMeTpoB: pacxoja, JaBlieHHs, Temreparypsl, ypoBHs, pH. Texunuueckue cpencta CAY.
OcHOBHbIE Pa3HOBUAHOCTH YHPABISIOUIMX YCTPOMCTB. THIBI, XapaKTEpUCTUKU U PacyeéT
UCTIOJHUTENIbHBIX MEXaHU3MOB U PEryJIupylouX opraHoB. OdopmiieHHe MPOEKTHOTO 3a/aHus
Ha aBTOMATHU3AllMI0 TEXHOJOTWYECKOro mporecca. BblOOp Todek HU3MepeHHs, KOHTPOJ,
yIOpaBIsAEMBIX IapaMETPOB U  YNPaBILIIOIIMX Bo3jaedcTBUM. CTaHOapTbl W yCIOBHBIE
oOo3HaueHusa U TexHoiornyeckmx cxeM. OcHoBHble cBeneHus o0 ACY TII B xumMuueckon
npoMsbiiieHHocTy. [Ipumepsr ACY TII B xuMHueckoi NpOMBINUIEHHOCTH. OCHOBHBIE BBIBOJIBI
o kypcy. CoBpemennbie TeHAeHIUU B pazputuu CY XTII.

4. O0béM yueOHOii TMCIHUIIHHBI

O06BémM
Brz yuebHoit paboTh B 3auerHbIX B akanemuueckux
SIMHHIIAX Jacax

OO0masi TPy10€eMKOCTb IMCUMILTHHBI 5 180
10 y4eOHOMY INIAHY

KonTakTHas padora: 1,33 48
Jlexum (Jlek) 0,89 32
[Tpaktuueckue 3austust (I13) 0 0
JlaGopartopnsie 3ansatust (JI3) 0,44 16
CamocrositesnbHas padora (CP): 2,67 96
CaMocTosITENbHOE U3YUYEHHUE Pa3/I€I0B JUCIUILINHEI 2,67 96
Buja utoroBoro KOHTpoJIsi: 3k3amMeH (IJK) 1 36

4.4.2. IucuMIINHBI 00513aTEeJIbHOM YaCTH (BAPMATUBHAA YaCTh)
AHHOTauMs padoyeii mMporpaMMbl JUCUMILTHHbBI
OCHOBBI 9KOHOMHKH U ynpasJjeHus npousBoactsom (b1.B.O/1.1)

1. Heab AMCUMIVIMHBI- SBJSETCS IOJYyYEHHE CHCTEMBl 3HAHUM 00 SKOHOMHUYECKUX
3aKOHOMEPHOCTSIX  (PYyHKIMOHMPOBAHUS  MPOMBINIJIEHHOTO  IPOU3BOJCTBA B  CHUCTEME
HaLIHOHaJIBHOI;'I 9KOHOMUMKH, O6yquHe 9KOHOMHWYCCKOMY MBIIUICHUIO W HUCIIOJIb30BAHUTIO
MOJTyYEHHBIX 3HAaHUH B MPAKTUYECKOH JIeATEIbHOCTH.

3agauu AMCUMIJIMHBI:

- MpHOOpeTeHue CTyACHTaMU TEOPETHUYECKUX 3HAHHUM MO SKOHOMHKE MPEANpUATUS U
MPAKTUYCCKOI'0 HCIOJIb30BAHHUA HUX B YIPABJICHUU XUMHWYCCKUM IMPOU3BOJACTBOM;IIOTYUYCHUC
NPUKIATHBIX 3HAHUA B 00JacTH pa3BUTHS (OPM U METOJOB SKOHOMHYECKOIO YIPaBIICHUS
npeanpuiaTucM B YCJIOBUAX prHO‘IHOﬁ 9KOHOMHMKHU;OBJIAJACHUC CTYyACHTAMHU OCHOBHBIMU
METOJIaMU pEIlIeHUsl 3a/Jay yNpaBiIeHUs MPOU3BOJACTBOM, B TOM YHCJIE Ha MPEAIPUATHIX
XUMHYECKOU MMPOMBIIIJICHHOCTH ;ITIOJTYYCHHC 3HAHUU KOHKPCTHBIX IMPUCMOB II0 06€CH6‘-ICHI/IIO u
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MOBBIICHUIO  3()PEKTUBHOCTH  yNPaBICHYCCKOH  JEATEIHHOCTH  KOMITAHHWM,  BKIIOYAs
XUMHYECKYIO TPOMBIIIJICHHOCTb.

2. B pe3yabraTe mu3y4YeHHMs [AUCHUILVIMHBI OOy4yawuuiics MmO mporpamme
0aKaJaBpUAaTA J0JI’KEH :

Oobnadamp cneayrONMMI KOMIETEHITUSIMH:

- CIIOCOOHOCTh HCIOJb30BaTh OCHOBBI AKOHOMUYECKHX 3HAHUI B pa3iIHYHBIX
chepax xusHenestenpHocTU(OK-3).

B pesynbrare nzyueHus: JUCHUTUIMHBI CTYACHT JI0JDKEH

3uamo:

OCHOBBI SKOHOMHUKH B Pa3JIMYHBIX cpepax KU3HEIEATCTbHOCTH;

HOPMAaTHUBHBIE MPABOBbIE AKTbI, PETJIAMEHTUPYIOIIHNE IEATEIbHOCTh IPEANPUSATHS;

METOJIbI Pa3padOTKHU OTEPATUBHBIX U MPOU3BOICTBEHHBIX IIAHOB;

METOJIbI U CITIOCOOBI OTIIATHI TPY/A;

Ymemos:

COCTaBIISITh 3asBKU Ha 000PYIOBaHHUE;

COCTABJISITh OTUYETHI 11O BHITIOJIHEHUIO TEXHHUECKUX 3aaHUH;

COCTaBJISITh TEXHUUECKYIO IOKYMEHTALIHIO;

OpraHu30BaTh pabOTy KOJUIEKTHBA B YCIOBHUSAX JIEHCTBYIOIIETO IPOU3BOJICTBA;

TOTOBUTh HUCXOIHBIC JaHHBIC IS BbIOOpa M OOOCHOBAaHUS HAyYHO-TEXHUYECKUX H
OpraHM3aI[MOHHBIX PELIEHUI HA OCHOBE SKOHOMUYECKOTO aHAIN3a;

pa3pabaTeiBaTh  OMNEpPAaTUBHBIE IUIAHBI  padOT TMEPBUYHBIX  MPOU3BOJACTBEHHBIX
MOApa3JIeJICHHI;

Bnaoemuv:

METOJaMHU M HWHCTPYMEHTAMH IIPOBEJCHHS OSKOHOMHUYECKOTO aHaju3a 3aTpar |
PE3yJIBTATOB AESITEIIBHOCTU MTPOU3BOACTBEHHBIX MOAPA3ACIICHHUIT;

WHCTPYMEHTaMHU IUIAHUPOBAHUS ¥ BBIMIOJIHCHUS MEPONPHUATHH 10 TMPOU3BOJICTBY
MPOIYKIIHH;

OCHOBaMH YKOHOMHYECKHX 3HAHUU B PA3IMYHBIX c(hepax KU3HEACATETLHOCTH.

3. Kpartkoe cogep:xkanue JUCUMILIMHBI

Monayns 1. Beenenue. OCHOBBI ppIHOYHOM SKOHOMUKHU

1.1 Dxonomuueckue nompebHocmu, 6aaza u pecypcovl. IKOHOMUUECKUe CUCHEMbl U UX
cywnocms. OOILIECTBEHHOE MPOU3BOJICTBO U SKOHOMHYECKHE OTHoueHus. [Ipon3BoacTBeHHbIE
BO3MOXKHOCTH OOIIIECTBA U SKOHOMHUYECKUN BBIOOP. KpHBas mpon3BOACTBEHHBIX BO3MOKHOCTEH.
3akoH yObIBarolled NpeneIbHON MOJNE3HOCTUM.TUIIBI M MOJENN SKOHOMHUYECKUX CHCTEM.
DNEeMEHT YKOHOMHYECKON CUCTeMbl. TpaauiuoHHas d3KoHOMUYeckasi cuctema. CoOCTBEHHOCTS:
(GbopMBI U TTyTH BX TTpeoOpa30OBaHMSI.

1.2 Puinounvii mexanuzm cnpoca u npeonodcenus. CogepuieHHAs U Heco8epuleHHds.
KOHKypeHyuu. TOBapHBINA (PHIHOYHBIN) TUT 00IIECTBEHHOTO MPOon3BOACTBA. CYIITHOCTh U YCIOBUS
BO3HUKHOBEHHUSI PBIHKA. BHIBI pBIHKOB M uX CTpykTypa. DyHKuMH pbhiHKA. ToBap U €ro
cBoiictBa. Cripoc u mpesuioxkeHne Ha phIHKE. [[oHATHE «3IaCTUYHOCTBY. DJIaCTUYHOCTh CIpoca
u peI0KEeHHUS, TOYEUHas u nyrosast. CoBepileHHAst u HECOBEpIICHHAs
KOHKypeHUHu.MoHonoaus. Makcumusaius npuobLIH MOHOMOIUCTOM. OIUTONOouS.

1.3 Ilonamue HayuoHANIbHOU IKOHOMUKU, OCHOBHbIE MAKPOIKOHOMUUECKUE NOKA3AMEIU.
[ToHsITUST COBOKYIHOI'O CIpPOCa W COBOKYITHOTO NPEUIOKEHMS, (DAKTOPBI, BIMSIONIME HA HUX
u3MmeHenus. llotpebnenuss u cOepexeHus. DKOHOMUYECKU Kpyroobopot. I[IpousBoactso,
oOMeH u pacrnipenencuaue. [lorpednenue, cOepekeHne, HHBECTUIIUN TOBAPOB M YCIIYT.

1.4 @umnancosas cucmema u Qurancosas noaumuxa obujecmsea. I'ocynapcTBEHHBIN
OI0JKET M TOCYIapCTBEeHHBIN Aoar. Hamoru u Hamorosas cucrema.

Monynb 2. DKOHOMHUYECKHE OCHOBBI YIPABICHUS MPOU3BOACTBOM

2.1 Ilpeonpusamue kax cyOvbeKm pPbIHOYHO20 XO03AUCMBd. DKOHOMHUYECKHE 3aKOHBI
OCOOCHHOCTH WX TMpPOSBIEHUS Ha mpeAnpuatuu. Pomp coenuanucrta XUMHYECKOH
npoMblliuieHHOCTH. [Ipennpusitue B cHCTeMe PBHIHOYHOW SKOHOMUKH. l[lpenmpustue — kak
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CyOBeKT ®  OOBCKT MPEANPUHUMATEIHLCKONH  JEATCIILHOCTH. 3aKoHOJaTelnbHas  0Oa3za
NpeANpUHUMATENbCKON  IesTenbHOCTH. HopMaTuBHO-IIpaBOBbIE aKThl, PperjaMeHTUpPYIOIINe
NeSITebHOCTh mpeanpuarus. OpraHu3almOHHO-TIPABOBBIE  (POPMBI  TPEANPHHUMATEIHCKOM
NEeSITeIbHOCTH M KpUTEpHH UX BbIOOpa. DopMbl COOCTBEHHOCTH. BHEIIHsAS 1 BHYTpeHHss cpesia
TPEIIPUSITHSL.

2.2  Mamepuanvno-mexnuueckas 6asza npouzeoocmea. CplppeBasi M TOIUIMBHO-
JHepreTuyeckass 0a3a XUMHYECKMX HNpOM3BOACTB. [Ipow3BojAcTBeHHas mporpaMma U
IPOM3BOJICTBEHHAs! MOIIHOCTh NpeAnpusaTus. KauecTBo 1 KOHKYpPEHTOCIIOCOOHOCTh MPOIYKIIHUH.
DKOHOMHYECKOE O0OCHOBaHHME BBIOOpa CBIphS W TOIUIMBA.  PecypcocOepexeHue.
AnbTEepHAaTUBHBIE HCTOYHUK CHIPbs U 3Hepruu. Opranuzanus CKIaAcKoro Xo3s1cTsa.

2.3 Mamepuanvro-mexuuyeckue pecypcol npeonpusamus. OCHOBHbIE TPOU3BOJICTBEHHBIE
(GOHIBl XMMUYECKUX MNpEANpUATUN: NOHATHE, Kiaccudukauus M cTpykrypa. llonstue u
CTPYKTypa OCHOBHBIX cpelacTB. OIleHKa OCHOBHBIX CpeACTB. MeTOoJbl OIIEHKHM OCHOBHBIX
¢onnoB. Ilokazarenu uUCHONB30BAHUS OCHOBHBIX IPOM3BOJACTBEHHBIX (OHIO0B. M3HOC U
amopTu3auus OCHOBHBIX (oHIOB. OueHka 3()PEKTUBHOCTH HUCHOJIB30BaHUS OCHOBHBIX
POM3BOJICTBEHHBIX (POHIOB. BocrnponsBoacTBO OCHOBHBIX cpeacTB. OOOpOTHBIE CpeAcTBa
HOPEIPUITHS: TIOHSTHE, COCTaB U CTPYKTypa. Mcrounuku GopmMupoBaHusi 00OPOTHBIX CPENICTB.
Ob6opaunBaeMOCTb  OOOPOTHBIX  CpeACTB. MarepuanbHble  3amacbl  Ha  [MPEIIPUATHH.
Omnpenenenue NOTpeOHOCTH B OOOPOTHBIX CPEJICTBAX.

2.4 Tpyooevie pecypcvl npeonpusmusa. llepcoHalnl NpeanpuaTuss U €ro CTPYKTypa.
OcCHOBBI OpraHu3aluy Tpyjaa Ha npeanpusTii. IHPeKTUBHOCTh UCNOIb30BaHUS MEPCOHANIa U
pabGouero BpemeHu. [IpousBoauTenbHOCTh Tpyda M omuiata Tpynaa. Opranuzanus 3apaboTHOU
wiatel Ha npeanpustud. CocTaB U CTPYKTypa MPOMBIIUIEHHO-TIPOU3BOICTBEHHOTO NEpCOHAIA.
[Ipon3BoIUTENBHOCTh TPyAa: MOHATHE, ITOKA3aTEIN U METOABI U3MepeHus. MHauBuayansHas u
oOliecTBeHHasl ~ MPOU3BOJAUTENBHOCTh  Tpyna. PesepBel U (akTopbl  IMOBBIIIEHUS
IIPOU3BOJUTENBHOCTH TpyJa. POpMBI, CUCTEMBI U pa3Mep OILIaThl TPyAa Ha IPEIIPUITHH.

Monynb 3. TeXHUKO-3KOHOMMYECKUN aHAJIN3 UHKEHEPHBIX PEILICHUIN

3.1 Joxo0bl u pacxoovl Ha npou3o0CmMEo, U peanuzayurd NpooyKyuu npeonpusimus.
W3nepkku  TPOW3BOJCTBA TPOAYKIMH (Ce0ECTOMMOCTh), MPHOBUIb, PEHTA0ETBHOCTh U
neHooOpa3oBanue. IloHsATHe 3arpaThl Ha MPOU3BOJACTBO U pealM3alyil0  MPOIYKIHU
(cebecrommocTh). Buapl u 3HaueHume kiaccupukanmu 3atpar. CTpykTypa 3aTpaT Ha
IPOM3BOJICTBO M peanu3anuio npoaykiuuu. OcoOeHHOCTH pacueTa 3aTpaT Ha MPOU3BOJACTBO U
peanu3anuio IpoAyKIMH B KOMIUIEKCHBIX TPoU3BoIcTBaX. OCHOBHBIE IyTH CHI)KEHHUS 3aTpaT Ha
IPOM3BOJICTBO MPORyKIMH. Jloxonel npeanpustus. [lonsaTre npubbun U A0X0Aa NPEANPUITHS,
METO/BI UX pacueTa. PeHTabenbHOCTD, €€ BUABI U MeTO/bI pacyera. I1yTH MOBbIIeHHS TPUOBLTH
U pEHTa0EIbHOCTH Ha NPEANPUATHSIX.

3.2 Ilenoobpasosanue u yenogas noaumuxka. lleHa Ha TPOSYKUMIO M TPUHIUIIBI
neHooOpaszoBanus. Buasl nien. CTpyKkTypa LieHbl, cucTeMa LieH. B3auMOoCBsI3u 1IeH U U3/IepIKeK.
IlenoBast nonuTrka. PazpaboTka 1IeHOBOI CTpaTeTHH.

3.3 Dunancogo-kpeoumHvle OMHOWIeHUs NPEONPUAUL U CUCIEMA HAN0200010HCEeHU.
[lonarue, coctaB u crpykrypa ¢uHaHcoB mnpeanpusatus. CymHoOcTb, (YHKIMHM W 3aJa4d
¢unancos npeanpustusa. CoOCTBEHHbIE U 3aeMHbIe (DUHAHCOBBIE pecypchbl. banaHc 10X010B U
pacxonoB. HanoroBas mnonutuka. IlpuHnunel HamorooOnoxenus. Hamorm u  muarexw,
YCTAHOBJICHHBIE 3aKOHOJATEIbCTBOM: BH[Ibl, CTaBKH, OOBEKThl HAJIOTOOOJIOKEHHS M CPOKU
yIUIaThl Hajora B OKOJIKET.

4. O0beM y4eOHOH JUCHHUILJIMHBI

Ob6bem
Bunbl yueOHOI paboTh B B
3aYETHBIX aKaJieM.
eIMHULIAX qacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4,0 144
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AYIHTOPHbBIE 3aAHATHS: 32/36 32
Jleximu (JIek) 16/36 16
[Tpaktuyeckue 3ausatus (I13) 16/36 16
CamocTosiTeibHasi padora (CP): 76/36 76
Buj MTOroBOro0 KOHTPOJISI: IK3aMeH 1,0 36

AHHOTanUs padoyeil NPOrpaMmMbl AUCUUIIMHBI
IpaBosenenune (61.B.0/1.2)

1. Hesn AUCUMIIIIMHBI:

—  OBJAJCHUE OCHOBAMH MPABOBBIX 3HAHUIA;

—  ¢dopMUpOBaHKE IPABOBOM KYJIbTYypPbl aKTHBHOTO, 3aKOHOTIOCTYIITHOTO IPaXKIaHUHA.

2. B pe3yJbTaTe H3yUeHUs: JUCHUIIMHBI 0aKaJIaBP 10JKeH:

Oobnadamp cneayromMMU KOMIETEHIIUSAMM:

—  CHOCOOHOCTBIO HCHOJB30BAaTh OCHOBBI IMPABOBBIX 3HAHWH B pasIUYHBIX cdepax
nesrenpaocT (OK-4).

3namy:

—  OCHOBBI POCCHICKOH MPaBOBOI CUCTEMBbI U POCCHMCKOTO 3aKOHO/IaTEIHLCTBA, OCHOBBI
opranuzani ¥ (QYHKIUOHUPOBAHMSI CYIEOHBIX M HMHBIX MPAaBONPUMEHUTEIBHBIX U
MIPaBOOXPAHUTEJbHBIX OPTaHOB;

— TPaBOBbIE W HPABCTBEHHO-dTUYECKHE HOPMBI B cdepe mnpodeccruoHaaIbHO
JIeATEIbHOCTH;

— TpaBOBbIE HOPMBI, PETYJIHPYIOIIHNE OTHOIIEHHUE YEIOBEKAa K YEIOBEKY, OOIIECTBY,
OKpYXKarolleu cpee;

— TpaBa U 00S3aHHOCTH TPaKJaHUHA;

—  OCHOBBI TPYJIOBOT'O 3aKOHO/IATENLCTBA;

—  OCHOBBI XO34MCTBEHHOT'O TPaBa.

—  TIpaBOBbIE HOPMBI B cdepe Oyaymieit mpodecCuoHaTbHON ASSITETFHOCTH.

Ymemo:

—  HCIOJBh30BaTh STUYECKHUE U MPABOBHIE HOPMBI, PETYJIMPYIONTHUE OTHOIIIEHUE YEJIOBEKa
K 4YeJIOBeKy, OOIIEeCTBY, OKpY)KaloIlleld cpele, HCIONb30BaTh MpaBa W CBOOOABI YENOBEKa U
rpakJIaHWHA MIPU pa3pabOTKe COIUATBHBIX TPOCKTOB;

—  HCIOJB30BaTh M COCTABIIATh HOPMATHUBHBIC U MPABOBBIE TOKYMEHTHI, OTHOCSIITUECS K
npohecCHOHANBFHOM /EATeIbHOCTH, MPEANPUHIUMATh HEOOXOAMMBIE MEphl K BOCCTAHOBJICHHIO
HapyIICHHBIX MPaB;

—  peanu30BBIBATH MpaBa W CBOOOIBI YENOBEKa U Tpa)kIaHWHA B pa3IUYHBIX chepax
KU3HEIESTEIIbHOCTH.

Bnaoempo:

—  HaBBIKAMU IPUMEHEHUS 3aKOHOJIATEIbCTBA MTPU PEILICHNN TPAKTUYECKHUX 3a/1a4.

3. Kpartkoe cogep:xanuve JUCUMILIUHBI:

ITonstue w npusHaku rocynaapctBa. Dopmbl rocymapcrBa. DYHKIMU TOCYIapCTBa.
[Tonsatue u npusHaku npaBa. OCHOBHBIE NMPABOBBIE CUCTEMBI COBPEMEHHOCTH. [IoHsATHE U BUJIBI
HMCTOYHMKOB IMpaBa. OmpeneneHue 3aKOHA M IOJA3aKOHHBIX aKTOB. /lelicTBHME HOPMATHBHBIX
MPABOBBIX aKTOB BO BpeMeHU. OOpaTHas cuia 3akoHa. [loHsATHE PaBOBBIX HOPM, HX CTPYKTYpA.
Cuctema mpaBa. YactHoe W myOiauvHOE MpaBo. MarepuaabHOE M MPOIECCYallbHOE TIPABO.
[IpaBooTHOIIEHHE: O0BEKT, CYOBEKT U COIepKaHue MpaBooTHOIEHHH. FOpuandeckue GpaxTsl.

Konctutynuust — ocHoBHOM 3akoH Poccuiickoii @enepanuu. OegepaTuBHOE yCTPOMCTBO
P®. Cucrema rocynapCTBEHHBIX OpraHOB M NpUHLMN pasnencHust Binacreil B P®. Ilonstue
rpaxnaancTBa. llpusHanue, coOnofeHHe, 3allldTa PaBHBIX IMPaB KEHIIMH M MYXYUH Kak
OCHOBHasi 00S13aHHOCTh TOCYIapCTBA.

[TonsaTre u mpenMeT aIMHUHHCTpAaTUBHOTO TpaBa. Ob6mIas xapakrepuctuka Komekca PO
00 aJMUHHUCTPATHBHBIX MPABOHAPYIICHUSX. AIMUHUCTPATUBHEIC MPABOHAPYIICHUS: TTOHITHE U
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MpU3HAKU. AJIMUHUACTPATUBHASI OTBETCTBEHHOCTh: MOHATHE W IPUHIUIIEL. [loHsITHE, TPU3HAKYU U
BU/JIbl A/IMUHUCTPATUBHBIX HAKa3aHUM.

[lonsiTie W mnpeaMET YroJoBHOrO IpaBa. YTOJOBHasg OTBETCTBEHHOCTb: IIOHSTHE,
OCHOBaHME BO3HMKHOBeHHUs. lloHsaTne mnpecTtymineHusa: mnpusHak, crpykrypa. CoctaB
npectymienus. Coydactue B mpecTymieHuH. OOCTOSATENbCTBA, WCKIIIOYAIOUINE MPECTYIHOCTh
nesiHus. IloHsTue, Lenu W BUIBI HaKa3aHWW. YTOJOBHAs OTBETCTBEHHOCTb 3a COBEPILECHHE
IPECTyIUIEHUH. YCIOBHOE OCYXJAEHHE, OCBOOOXKIEHHE OT YrOJIOBHOW OTBETCTBEHHOCTH.
[Ipeamer u OOBEKT KPUMUHAIUCTUKA. MeTONbl M 3aJaud KPUMHHATUCTHKHU. [loHsThe
KpUMHUHAIUCTHYECKOW — uaeHTU(uKaruu. OOBEKTHI HW  BHAB  KPUMHUHAIMCTUYECKOU
uaentudukanuu. Kpumunanuctuyeckas Texuuka. KpumuHanucTuyeckasi TaKTHKA.

DKOJIOTHYECKOE MPaBO: MOHITHE, NMPEAMET METOJA U MCTOYHUKU SKOJOTHYECKOro MpaBa
P®. Ilonstue, BUABI U CTPYKTypa 3KOJIOTMUYECKUX MPABOHAPYIIEHUH, OTBETCTBEHHOCTh 32 UX
COBEpUICHHE.

[Honsarue unpopmanuu. OTBETCTBEHHOCTh 332 HapyIllIEHHE 3aKOHOJATEIbCTBA O 3aLIUTE
uHpopmanuu. [ocymapcTBeHHass TaliHa: TIOHATHE, 3alllUTa, IPABOBOE pETyJIMPOBAHUE
rOCyAapCTBEHHOM, ciyxeOHoi u wuHOW wuHpopMmanuu. KondunennmanbHas uHbOpMaLUs:
MOHSTHE, BUbI U 3aIIMTa. 3alIUTa IEPCOHATIbHBIX JAHHBIX TPaXkIaHUHA.

[lonsate, mnpeaMer U METOJA TrpaxkaaHckoro mpaBa. [loHsATHE Trpa)kxAaHCKOTO
npaBoOTHOUIEHUs, ero  crneunuduka. CTpykTypa  IpakJaHCKOTO  IPABOOTHOILEHUS.
[IpaBoneecnocoOHOCTh CyOBEKTOB I'pakJIaHCKOIO MPaBOOTHOIIEHUS. ['paxkaaHe Kak CyObeKThI
rpakaaHckoro npasa. @U3nvecKue U IPUINYECKUE JIULA: IOHATHE, IPU3HAKY, Ki1acCu(UKaIMsL.
Opunnueckue ¢aktel. IlpaBo cobctBenHocTu. IloHsTne aBTOpckoro mpasa. IlonsTue
naTeHTHOro mnpasa. [lonsitue uHTeeKTyanbHOM cobcTBeHHOCTH (MC) M HCKIIOUHUTENHHOTO
npaBa. Knaccupukanus UC. Cucrema mpaBoBOW OXpaHbl MHTEIUIEKTYalbHOW COOCTBEHHOCTH,
ABTOPCKHUX M MATCHTHBIX TIPAB.

[lonsaTre X03sAHCTBEHHOrO (IPEIIPUHUMATEILCKOr0) Mpasa. [IpeaMer X03sSHCTBEHHOIO
(mpeAnpUHUMATENBCKOI0) MpaBa, NMPU3HAKH, METOJAbl IPAaBOBOro perynupoBaHus. lloHsTue
X03MCTBEHHOU U MPEANPUHUMATENBCKOMN €SI TEIIbHOCTH.

[IpaBoBO€ perynnpoBaHHe CeMENHHBIX OTHOIIEHUM. 3aK/IIOUEHUE U MpeKpalleHne Opaka.
[TpaBa u 00s:3aHHOCTH poauTeNnel u Aetei. AaumeHTsl. DopMbl BOCIUTAHUS JIETEH, OCTaBIIMXCS
0e3 morneYeHust poAUTENeH.

[Ipenmer u wMeTon TpynoBOoro ImpaBa. TpyaoBoil [OroBOp: MOHSTHE, CTOPOHBI,
coaepxanue. Pabouee Bpems. Bpemst otasixa. TpynoBsie ciopsl. JucuiuinHa Tpyaa.

[lonsatne m wucroku koppynuuu. HopmaTuBHOE ompexneneHue koppynuuu. IIpuunHbl
pacnipoctpaneHust koppyniun. Hakasyemble u HeHakazyemble (HopMbl Koppynuuu. CKpBITHIE
(maTeHtHble) ¢GopMmbl Koppynuuu. Dopmbl KOppyHIUH-TIpecTyIIeHus. DOpMbI KOpPYMIIHUU-
npoctynka. @OpMbI MOTUTHYECKOW Koppynimu. HopMmaTHBHBIE MpaBOBbIE akThl B cdepe
npoTuBoJekcTBUA  Koppyniuu. DenepanbHbii 3akoH ot 25.12.2008 Ne 273-®3 «O
MIPOTUBOJICHCTBUH KOPPYTIITI.

4. O0beM y4eOHOH JUCIHILJIMHBI

Bunsl yueOHoii paboThI B 3auetHpix | B akangem.
eIMHUIIAX gJacax
Oo6masi TpyA0eMKOCTh TUCIHIIJIMHBI M0 Y4e0HOMY IUIAHY 3,0 108
AYIUTOpPHBIE 3aHATHUS: 0,9 32
Jlexmmm (J1) 0,45 16
[Tpaktiueckue 3anstus (113) 0,45 16
CamocrositesibHas padora (CP): 2,1 76
Buj KOHTpoOJIsA: 3a4eT / IK3aMeH 3a4yer

AHHOTauus padoyeii MporpaMMbl JUCUUILTHHBI
Teopus BeposiTHOCTeli 1 MaTemaTuueckas cratuctuka (b1.B.0/1.3)
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1. Hesm n 325244 AUCHUTINHBI

Ilenpto nuCHMIIMHBL sBIseTCs (OpPMUPOBAHHE Y CTYJIEHTOB CHUCTEMbI OCHOBHBIX
HNOHSTUN, UCHOJIb3YEMBIX JUISl MOCTPOCHUS BaXKHEWIINX MAaTEMaTHUYECKUX MOJENEH, U yMEHUs
UCIIOJIb30BaTh MaTEMATUYECKNUE METOBI Ul OIIMCAHMSI Pa3IMYHBIX IIPOLIECCOB.

OCHOBHBIMU 33JJa4aMy JUCLMIUIUHBI, PEIIEHHUE KOTOPhIX 00€CIeYnBAET JOCTUKEHUE
LIEJIU, SABJISIOTCS:

dbopMupOBaHHE TOHUMAHUS 3HAYUMOCTH  MaTeMAaTUYECKOM  cocTaBisioumiel B
€CTeCTBEHHOHAYYHOM 00pa30oBaHUU OaKajiaBpa;

O3HAKOMJICHHE C CHCTEMOW ITOHATUM, MCHOJb3YEMBIX JUIS OINHCAHMS BaKHEMIIHNX
MaTEMaTHYECKUX MOJENIEH U MaTEMATUYECKUX METO/IOB, U UX B3aUMOCBSI3bIO;

03HAaKOMJICHHE C ITIPUMEpPaMU IPUMEHEHUS MaTEMAaTHYECKUX MOJEJIEN U METO/I0B;

¢dopMHpOBaHHE HABBIKOB M YMEHHMH HCIOJb30BAHUS MAaTEMaTHUYECKUX MOJeIeH u
MaTE€MaTHYECKUX METO/0B.

2. B pe3yJjbTaTe M3y4YeHUs] JUCHUILIMHBI 0aKaIaBP 10JIKEH:

Ooébnadamp cneayrOIMMI KOMIIETEHITASIMH:

CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX UCLMILIMH B
npo(hecCHOHANBHOM  JEATEIbHOCTH, MPUMEHITh METOJIbl MaTeMaTHUYeCKOro aHaiu3a u
MOJICTTMPOBAHMS, TEOPETUIECKOTO U IKCIIepruMeHTaIbHOro uccienosanus (OI1K-2).

3HamMb:

- OCHOBBI TEOPUU BEPOATHOCTEW U MATEMaTUYECKON CTATUCTUKH;

- MaTE€MaTUYECKHME TEOPMM M METOHBI, JIeKAllMe B OCHOBE IOCTPOCHHUSA
MaTEMaTHYECKUX MOJEIIEH;

- OCHOBBI IIPUMEHEHHUsI MATEMATUYECKUX MOJIEIEH U METOJIOB.

ymemby:

- BbIOMpPAaTh MaTEeMAaTUYECKHE METOJbl, MPUIOJHBIC Ui PElICHUs KOHKPETHOH
3a/1a4H;

- HCIIOJIB30BAaTh MAaTEMAaTUYECKHE TOHATHUS, METOABl M MOJENW Uil OINUCAHUSA
pa3IMYHBIX IPOLECCOB;

- BBISBJISITH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, JIEKAIME B OCHOBE KOHKPETHBIX
IIPOIIECCOB;

- HCIOJIb30BAaTh OCHOBHBIE METO/Ibl CTATUCTUYECKON 00paOOTKH 1aHHBIX;

- IIPUMEHATh MaTeMaTUUECKUE 3HAHWSI Ha MEXIUCLIUIUIMHAPHOM YPOBHE.

BJIAJIeTh.

- OCHOBaMH  (YHAAMEHTAJIBHBIX  MAaTEMaTHUYECKUX TEOpUH W  HaBBIKAMH
MCIIOJIb30BAaHUS MATEMATHYECKOTO allapara;

- METOJaMU CTaTUCTHUYECKONH 00pabOTKN MHPOPMALIUHL.

3. KpaTkoe conep:kanue JMCHUIIHHBI:

4 CEMECTP

1. Teopus BeposiTHOcTel. City4aiiHble BEJIMYMHBI U UX 3aKOHBI pAaCIPEICICHHUS.

[Tpenmer teopum BeposiTHOcTel. CiyuaiiHble coObITHS. IIpOTHBOMONOXKHbBIE COOBITHSL.
HeszaBucumbie coObiTus. OTHOcUTenbHas 4acTtoTa. Kiaccudyeckoe W TeOMETPUUYECKOe
ONpECICHUE BEPOSTHOCTU. OJIEMEHTapHas TEOpUs BEPOSTHOCTEH. MeTonbl BBIYMCICHUS
BepoaTHOcTe. [IpocTpaHcTBO  3iemeHTapHBIX coOblTui. Kiaccuueckoe —ompeneneHue
BEPOSTHOCTH.  Anredpa  coObITHH: TeOopeMbl O  BEPOATHOCTH  CYMMBI  COOBITHIA,
POTHBOTIOJOXKHBIX COOBITHH, CyMMa BEpPOSTHOCTEH HECOBMECTHBIX COOBITHH, 00pa3yromux
MOJIHYIO Ipyniy. AKCHOMaTH4YECKOE ONpEAEIeHUE BEPOATHOCTH. CTaTUCTUUECKOE ONPEEIICHNE
BEPOSITHOCTH. Y CIIOBHAsI BEPOSITHOCTb. T€OpEMBI O BEPOSATHOCTH MPOU3BEACHUS 3aBUCUMBIX U
He3aBUCUMBIX coObITHH. [TomHast BeposTHOCTB. [loBTOpHBIE McnbITanud. @opmyna beprymm.
JlokanbHas u nHTErpangbHas Teopembl Myaspa-Jlannaca. @opmyina Ilyaccona.

[TonsiTve ciny4aiiHOM BEJWYMHBI. J[MUCKpETHBIE M HENPEPBIBHBIE CIIy4YalHbIE BEJIUYMHBI.
3aKoH pacrpeieieHus ClydailHON BennunHbl. DYyHKIUS pacrpeieieHus], €e CBOWCTBA, rpaduk.
[InoTHOCTH pacnpeneneHusi HEeNpephIBHON ciy4yailHON BenuYMHBI (IUIOTHOCTH BEPOSTHOCTH).
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dopMyrna Uil BEPOSITHOCTH TMOINAJAaHUS HENPEPBIBHOM CIyYalHOM BEJIIMYMHBI B JIAHHBIN
UHTEpBaJl, BBIPAXKECHHBIM uYepe3 IUIOTHOCTh BEPOSITHOCTH, F€OMETPUYECKUH CMBICT (HOPMYJIBL.
bunomunanbHoe pacnpeneneHue, pacnpeneneHue IlyaccoHa, paBHOMEpPHOE pacHpe/esieHue,
HOpPMAaJIbHOE PACIpPENEICHNE, IKCITIOHEHIIMAIIBHOE PACIIPECIICHUE.

2.MaremaTuueckas CTaTUCTHKA.

[Ipenmer MaTemaTHueckod  CTaTUCTUKH. (OCHOBHBIE  33Jaud  MaTEMaTHYECKON
cTaTUCTUKU. BpiGopounsiii meron. Craructuyeckoe omnucanue. BpiOopku. ['mcrorpamma u
nojauroH yactoT. Cratuctuyeckass (dMmupuyeckas) (yHKIMsS pacnpejaeieHus. Boibopounsie
XapaKTepUCTUKU M ux pacnpeaeneHus. CocrosTenbHble, 3((EKTUBHbIE CMEIIEHHbIE U
HECMEILICHHbIE OLEHKU NapaMmeTpoB. CTaTUCTUYECKOE CpEAHEE, CTaTUCTHYECKas JUCIEpCUs U
CTaTHUCTUYECKOE CpeJHEE KBaAPATUUHOE KaK TOUEUHbIE OIICHKU HEM3BECTHBIX: MaTEMaTHYECKOTO
OKUJaHMs, JUCIIEPCUH, CPEIHEr0 KBAaJPAaTUYHOIO OTKJIOHEHMs. J[OBEpUTEIbHbIE MHTEPBAIBLl U
UHTEpBaJIbHbIE OLEHKU. JloBepuTelbHBbIE OIIEHKHM HEU3BECTHON BEPOSTHOCTH MO OOJbIIUM
BbIOOpKaM. JloBepuTenbHas OlleHKa MaTeMAaTUYECKOr0 OKUAAHUS MTPU HEU3BECTHOU TUCIIEPCHH.
JloBepuTenbHas OIEHKAa CpPEJHEro KBAJApPaTUYHOIO OTKJIOHEHHs. ToOuHble BBIOOPOYHbBIE
pacnpenenenus: CrproneHta (t- pacnpenenenue), Pumepa-Cuenexkopa (F-pacnpenenenue),
[Mupcona (y’-pacnpenencune). IIpoBepka CTATUCTHYECKHX THIOTE3. MaTeMaTHYeCKHe METOIbI
IIPOBEPKU CTATUCTUYECKUX TUIOTE3. DIEMEHTBI TEOPUH KOPPEIALUU.

4. O0bem yueOHOH TUCHHUILIMHBI

Bcero 4 cemecTp
Buabl yueOHol padoThI 3au4. 1./ 3a4. e,/
aK.yac aK.gac
Oo01masi Tpy10eMKOCTh TUCHUIIJIMHBI 110 3/108 3/108
yueOHOMY IIaHY
AyIUTOPHBIE 3aHATHS: 1,3348 1,33/48
Jlexmuu (JIek) 0,44/16 0,44/16
[Ipaktuueckue 3anstus (I13) 0,88/32 0,88/32
CamocrosiTeibHasi padora (CP): 1,67/60 1,67/60
Bua konTpoas: 3auyer ¢
K3aMeH/3a4eT OllEHKOM

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
Haueprareannas reomerpus (b1.B.0/1.4)

1. Heau 1uCUMIIMHBI:

@®opmupoBaHue M pa3BuTHE KoMmrereHIMil B coorBercTBUM ¢ PI'OC BIIO n
00pa3oBaTeNbHON MPOTpaMMOM, MPUOOPETEHNE CTYJCHTaMHU 3HAaHUH B 00JIaCTH HaYepTaTEeIbHON
TEOMETPUH W WHXXEHEPHOW TpaduKW, OCBOCHHE OCHOBHBIX IOJOXEHUH pa3paboTku
NPOEKIMOHHBIX  YepTexeil, MNpUMEHSIeMbIX B  HWH)XCHEPHOW  TNpaKTHKEe, pa3BUTHE
MPOCTPAHCTBEHHBIX MPECTABICHUN, HEOOXOANUMBIX B KOHCTPYKTOPCKOI padoTe.

2. B pe3yabtate wu3yyeHHs [UCHUIUIMHBI O00y4yallnuiicsi 1O mNporpamme
0akaJjlaBpUAaTa J0JIKeH:

Oonaoamp cneayOMMUMU KOMIETEHIUSIMU:

- CIIOCOOHOCTh K CaMOpPAa3BUTHIO, MOBBIIICHUIO CBOCH KBaNU(UKAIIMA MACTEPCTBA
(OK-6);

- CIIOCOOHOCTH MCTOJIh30BaTh MPUKIAIHBIE IPOTPAMMHBIC CPEICTBA MIPH PEIICHUU
MPAKTHYECKHUX 3a7ad NMpo(eccuoHAIbHON NeATeIbHOCTH, METOAbl CTAaHAAPTHBIX HCIBITAHUM 10
oTpeieNIeHN 0 (PU3NKO-MEXaHUIECKUX CBOMCTB U TEXHOJOTHYECKHX IMOKa3aTeleil MaTepuanoB 1
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TOTOBBIX MAIIMHOCTPOUTENBHBIX W3JENIUi, CTaHAAPTHBIE METOAbl X IPOSKTUPOBAHHMS,
IPOrPECCHBHBIE METOIbI IKCILTyaTaruu u3aeui (I1K-3);

- CIOCOOHOCTh  pa3palareiBaThb (Ha  OCHOBE JICHCTBYIOIIMX  CTaHAAPTOB)
TEXHUYECKYIO JOKYMEHTALHIO (B 3JIEKTPOHHOM BHJIE) AJIS PErJaMEeHTHOIO HKCIUTyaTallHOHHOTO
00CITy)KMBaHUsI CPEACTB M CUCTEM MAIIMHOCTPOUTEIbHBIX Mpor3BocTB ([TK-13);

- CHOCOOHOCTh  pa3pabaTbiBaTh  HPOEKTHYH0 M PabO4Yyl0  TEXHHUYECKYIO
JOKYMEHTAIMI0 MAaIlMHOCTPOUTEIbHBIX IPOU3BOJCTB, OQOPMIISATh 3aKOHUEHHBIE IPOEKTHO-
KOHCTpyKTOpcKue padotsl ([TK-14);

- CIIOCOOHOCTh Y4YacTBOBaTb B MEPONPUATUSX [0 KOHTPOJIIO COOTBETCTBHUSA
pa3pabaTblBaéMbIX IPOEKTOB M TEXHMYECKOW JOKYMEHTALUH JACHCTBYIOLIUM CTaHAApTaM,
TEXHHUYECKUM YCJIOBHSM M JAPYTHMM HOpMaTHBHBIM JokyMmeHTam (IT1K-15).

3HamMb:

OCHOBHBIE 3aKOHBbl T'€OMETPUYECKOr0 (OPMHUPOBAHUS, IOCTPOEHUS U B3aWMHOTO
nepeceueHust Mo/iesIel INIOCKOCTH U IPOCTPAHCTBA, HEOOXOJUMBIE JUISI BBITIOIHEHUS

u YTEHUSI YePTEkKel KOHCTPYKIHMH, pElIeHHEe TMO3WIMOHHBIX, METPHUUYECKUX 3ajad,
BBINOJIHEHHE Pa3BEPTOK MOBEPXHOCTEH; MpenmyIiecTBa rpadguyeckoro crnocoda npeacTaBieHus
uHpopMaluy; rpadpudeckue Gopmsbl, TpaMMaTHKY;

ymembo:

BOCIPUHUMATh ONTHUMAJIbHOE COOTHOILIEHHE YacTeil M 1IeJIOr0 Ha OCHOBE IpauuecKux
MoJiesiel, MPAaKTUYECKH pealu3yeMblX B BHJE YEpTEXKeW KOHKPETHBIX IMPOCTPAHCTBEHHBIX
00BEKTOB; MCIIOJIB30BATh YEPTEK, TEXHUUECKUN PHUCYHOK ISl rpaduuecKoro mpescTaBlIeHUs
TEXHUYECKUX pelIeHui; ucnonb3oBaTh cranfapTsl ECK/l, KOHCTPYKTOPCKYIO TOKYMEHTALUIO
(4epTEXHYIO M TEKCTOBYIO) B TPOU3BOICTBEHHOM, MPOSKTHON M MCCIIEIOBATEILCKON paboTax;

enademu:

OCHOBHBIMH TIOHSITHSIMH, CBS3aHHBIMH C Tpad)UYeCKUM IpEICTaBIeHHEM HH(OpMAIH
rpa¢pu4ecKUMU CIoco0aMu peleHUss METPHUUECKUX 3a/ad MPOCTPAHCTBEHHBIX OOBEKTOB Ha
YyepTekax, METOJIaMH MPOCIIMPOBAHUS U U300paKEHUS MTPOCTPAHCTBEHHBIX (DOPM Ha MIOCKOCTH
HPOEKIHH.

3. CTpyKTypa JUCUMILIHHBI

[Ipenmet HaueprarenbHOU TeoMmeTpuu. Buabl npoenupoBanus. KoMIIEKCHBIN depTex
TOYKM Ha 2 U 3 IUIOCKOCTH IpoeKuMid. CBA3b CHUCTEMBI IUIOCKOCTEM MPOEKLIUH C CHUCTEMOMU
OpSMOYTOJIbHBIX KoopauHaT. KommiekcHbli yepTex npsmoi. [IpsmMble ¥ MI0CKOCTH, 4YaCTHOTO
nosiokeHus. OnpeneneHne HaTypalbHON BEIMYMHBI OTpe3ka. B3aumonpuHaaneKHOCTh TOUKH U
npsMoil. I'maBHbIe TMHUM TUIOCKOCTH. B3anMHoe pacnosoxeHnue IByX npsmbix. OmnpeneneHue
BUJMMOCTH Ha KOMIUIEKCHOM dYepTexe. B3anMHoe pacnonoxeHue NpsMoN U MIOCKOCTH, ABYX
wiockocteil. IlepneHuKyIspHOCTh MPSAMONW M IUIOCKOCTH, JBYX MNPSMBIX, JBYX IUIOCKOCTEH.
Crioco6b1 mpeoOpa3oBaHmsi KOMIUIEKCHOTO uepTexa. Crocod BpamieHus: BOKPYT MPOESIHPYOLIIX
npsMbIX. Crioco® BpallieHus: BOKpYT MHpsMoi ypoBHA. IlnockomapaienbHoe mepeMelieHHe.
Cnoco0 3ameHsl miockocTel npoekiuil. OCHOBHBIE 3a/ayd, PElIaeMble CIOCOOOM 3aMeEHbI
wiockocteil npoexkuuid. Kpussle muuum u nosepxHoctu. OOpa3oBaHue, 3a1aHue U U300paxkeHne
noBepxHocTeil. [loBepxHOCTH BpamieHus: KOHyc, cdepa, muiauHap, Top. Ilepeceuenne
IOBEPXHOCTH C IUIOCKOCThiO. Ilepeceuenne moBepxHocTH ¢ JuHueid. Ilepeceuenue
noBepxHocrerd. Merox cexkymux 1uiockocred. [lepeceuenme mosepxHocTe.  MeTton
KOHIIEHTpUYEeCKUX cdep. Merosl KOHLEHTpUYECKHX cdep. MeTolx 3KCIEHTpHUYECKUX cdep.
AKCOHOMETPUYECKHE MPOEKIIUH.

4. O0beM AUCHUNJIMHBI U BBl Y4e0HOH padoThl

Bunsl yueOHoit paboThI O6Bem
B 3aueTHBIX B akanemuueckux
eMHHLIAX yacax
OO01as TPyA0€eMKOCTh TMCHUIIHHBI M0 Y4.IJIAHY 4.0 144
AyIuTOpHBIE 3aHATHS: 48/36 48
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Jlexru (JIek) 16/36 16

[Tpaktuaeckue 3anstus (I13) 24/36 24
JlabopaTopHbIie pabOTHI 8/36 8
CamocTosiTeibHasi padora (CP): 96/36 96

Buja utoroBoro KOHTpoJIsi: 3a4eT ¢ OLEHKOM - -

AHHOTanusi pado4eil NPOrpaMMsbl AU CHHUILIMHBI
Boruuciaureabnast Mmatematuka (b1.B.O/1.5)

1.1eab AUCHUINIMHBI:

HAy4YUTh CTYJEHTOB TEOPETUYECKUM 3HAHUAM U IPAKTUYECKUM YMEHHSIM U HaBBIKAM
UCIOJIb30BaHUSI  COBPEMEHHBIX  MAaTEeMAaTHYECKMX METOJOB € IPUMEHEHHEM IIaKeTa
matematuueckux nporpamm MATLAB niis pemeHus mupokoro Kpyra 3aad BhIYUCIUTEIbHON
MaTEeMaTHKH.

[lenbto HacTOsALIEr0 Kypca SBISETCS OOyUYEHHUE CIylIaTeled COBPEMEHHBIM METOJaM
pacyeToB, pacueTHBIX UCCIIEI0BaHUN, aHaIM3a, ONTUMHU3ALMU IPOLIECCOB MHKEHEPHBIX 3a/1ay ¢
MCIIOJIb30BaHUEM TaKeTa MareMatuueckux nporpamm MATLAB

3agauu Kypca:

0o0y4eHHE CTYJIEHTOB TEOPETHMYECKUM METO/JaM BBIYMCIUTEIBHON MaTeMaTHUKH,
TEOPETUYECKHMM OCHOBAM CO3JIaHMsl M OpPraHU3allid KOMIIBIOTEPHBIX YeJIOBEKO-MalllMHHBIX
CUCTEM pELICHUS HHKEHEPHO-PACUETHBIX 3a7ja4 METOIaMU BbIUMCIUTEIbHON MAaTEMAaTHKHY;

o0yuyeHHe CTYACHTOB IPAKTUYECKMM METOJAaM  BBbIYUCIUTEIBHOM MAaTEeMaTHUKH,
TEOPETUYECKUM 3HAHMSIM U IPAKTUYECKUM YMEHHUSM M HAaBBIKAM HCIOJIb30BAaHUSI COBPEMEHHBIX
METOZ0OB M KOMIUIEKCOB IPOrPpaMMHBIX CpEACTB JJs pelleHHs 3aJad BbIYUCIUTEIbHON
MaTeMaTHKU;

o0yuyeHre MeToJlaM M QJIrOpUTMaM BBIYUCIUTEIBHOW MaTeMaTUKH, MPAKTUYECKUM
HaBbIKaM HCIIOJIb30BaHUsI COBPEMEHHOI'O ITPOrPaMMHOI0 00€CIIEUEHMsI ISl PEILIEHUST PaCuETHBIX
3a]a4 BBIYUCIUTEIbHON MaTeMaTHKH.

2.B pe3yabTare 0CBOCHMS AUCHUILINHBI CTYACHT /10JI7KEH:

Oonaoamp CneayOMUMI KOMIETEHIUSIMU:

- CIOCOOHOCTBIO MCIOJb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIMIUIMH B
npohecCHOHANBHON  EATEeTbHOCTH, MPUMEHSITh METOJIbl MaTeMaTHUYeCcKOro aHaiu3a |
MO/JICJIMPOBAHMS, TEOPETUUECKOTO M SKCIIepuMeHTaibHoro uccnenosanus (OIIK-2;

- CHOCOOHOCTH MOJEIHpPOBATH HHEPro- M pecypcocOeperarolyue Mporecchl B
npombitierrocty (ITK-16);

3uamo:

o (GU3NKO-XMMUUYECKHE M XUMHUKO-TEXHOJOTHUYECKUE 3aKOHOMEPHOCTH MPOTEKaHUS
IPOLIECCOB M3MEHEHHUS arperaTHoro COCTOSIHUA Napo(ra3o)-KUIKOCTHBIX CHUCTEM, PEaKTOPHBIX
IPOILIECCOB U OCHOBHBIX MPOLIECCOB pa3/ieNieHHs] XUMUUYECKONH TEXHOJIOTHH;

L4 MCTOABI U AJITOPUTMBI KOMIIBFOTCPHOI'O MOACIIUPOBAHUA OCHOBHBIX IIPOLCCCOB
XUMHYSCKOM TEXHOJOTHH M TEXHOJIOTHUECKUX CXEM XUMHYSCKHUX IIPOU3BOACTB,
® IMPUHIUIIBI TPUMCHCHUSA METOA0JIOTMHU KOMIIBIOTCPHOT'O MOACTIUPOBAHUA XUMHUKO-

TEXHOJOTHYECKHUX TPOILIECCOB MPU aBTOMATH3UPOBAHHOM MPOEKTUPOBAHMM M KOMIBIOTEPHOM
YIPaBICHUN XUMUICCKUMH IPOU3BOICTBAMH.

Ymemes:

° pemiath 3amayd  KOMITBIOTEPHOTO MOJETUPOBAHUS TPOIECCOB  mapo(Taso)-
JKUJKOCTHBIX PaBHOBECHH, aOCOpPOIMH, IUCTWUIALNHN, PEKTUPUKAIMA W SKUIKOCTHOU
OKCTPAKIUH;

° MPUMCHSITh TOJYYCHHBIC 3HAHUS TIPH PEIICHHH TPAKTUYECKUX  3a]ad
KOMITBIOTEPHOTO ~ MOJICIMPOBAHUS  OCHOBHBIX TIPOIECCOB XMMHYECKOW TEXHOJOTHMH U
TEXHOJOTHYECKHUX CXeM XUMHUYECKHUX MPOU3BOJCTB.

Bnaoemo:
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. METOJIaMU IPUMEHEHUS CTaHJAPTHBIX MAaKeTOB MpUKIaaHbIX nporpamm (IIIIII) u
nakeroB Mojenupytommx nporpamm (IIMII) ans MonenupoBaHHMsT OCHOBHBIX IPOLIECCOB
XUMHYECKON TEXHOJIIOTUUU TEXHOJIOTMYECKUX CXEM XUMUYECKUX MPOU3BOJICTB.

3. KpaTkoe coaeps:kanue TUCHUILINHBI:

Beenenue. llenm u  3amaum  kypca. KpaTkuih HCTOpUYECKHMH OYEpK pa3BUTHUS
OTEUECTBEHHOM U 3apyOC)KHOW BBIYUCIUTEIILHON MaTeMaTuku. OCHOBHBIC ATaIlbl pa3padOTKU U
peanu3aluuy aaropuTMOB Ha KOMITBIOTEPAX.

Monyinb 1. BeruucnurensHas matemaTtrka. OCHOBHBIE 3Tallbl: pa3paboTKa U peanu3alius
aNropuTMOB Ha KommbioTepax. Cuctema xommbioTepHoil matematuku (CKM) MATLAB nmns
penieHus 3a/1a4 BEIYUCIUTEIbHON MaTeMaTHKH.

Tema 1.1. Co3manue M-mporpamMmM W OCHOBHBIE  omeparopbl  M-s3bika
nporpammupoBanuss MATLAB. Bapuantsl cTpykTypsl nporpamm Ha MATLAB.

Opranuzanus padoyero croia DesktopLayout;

Ocuosublie onepanuud 8 CommandWindow;

OcHoBHbIie onepanuu B Editor;

JluneiHO opraHu30BaHHas IIporpaMMma (aJirOpUT™);

BerBienuss ¢ OJlHUM yCJIOBHEM, HECKOJIIBKUMHU YCIIOBUSMH, BIIOKEHHBIE, CO CIUCKOM
ycnoswit. if, switch; norumueckue onepamnuu and, or, not;

[{MKJIBI CO CUETUYMKOM, C MPEAYCIOBUEM, C MOCTYCIOBUEM, C MPEPHIBAHUEM IOJIHBIM U
MPEPHIBAHUEM YACTUYHBIM, C 3aJaHHBIM IArOM CYETYMKA, C OTACIBHBIM OTCUETOM HTEpaIuii;
for, while, break, continue; ¢ Bb30BOM GyHKIMHA; € JMAJIOrOM C TIOJB30BaTEIeM B
CommandWindow u B cienuaibHbIX JHAJIOTOBBIX OKHAX;

Tema 1.2 CranpapTHble U HecTaHAapTHble QyHKIMU M-s3bIka TpPOrpaMMUPOBAHUS U
ocHoBHbIE permnaTenu (Solvers) MATLAB.

OyHkIMY ¢ TpadUuecKUM BBIBOIOM pe3yiibTaToB; plot, subplot, surf, mesh, polar;

DYHKIIMHU ¢ YUCIOBBIM BBIBOJIOM pe3yibratoB B CommandWindow;

OYHKIINH C 3aMUCHI0 PE3YJILTATOB B (Paiii;

OyHKINH, BIOKCHHBIC B TIaBHYIO (DYHKITHIO;

DYHKINU C TEPEMEHHBIM YHUCIIOM apTyMEHTOB;

OyHKIIUH, BBI3BIBAIOIINE IPYTYIO (PYHKITHIO, UMS KOTOPOU MepeaHo Kak apryMEeHT;

Monyne 2. Bektopel U Marpuipl. CrcreMa ITWHEHHBIX anreOpandecKux ypaBHEHUN
(CJIAY).

Tema 2.1. O6paTHas MaTpuIia. Y MHO)KCHHE MATPHIL

Omneparop inv;

Omneparopsistrcat, int2str, numz2str;

Omneparopsi length, min, max, mean, sort;

Omneparops! dot, tril, triu, eye, zeros, ones, diag;

Omnepatops! rand, linspace, logspace, repmat;

Omneparops! Size, det, trace, norm;

Tema 2.2. Meton "aycca. MeTo MPOCTHIX UTEPALIHN.

Omneparopst linsolve, rank, eig;

Tema 2.3. O0yCHOBIEHHOCTb CUCTEMbI. YNCII0 00YCI0BIEHHOCTH.

Omnepatops! cond, rcond,;

Monayns 3. O6paboTka pe3yiabTaTOB HM3MEPEHUs OJHOW BeaW4HuHBL [Ipubnmkenue
byHKIIUN

Tema 3.1. Kputepuit CTblo/IeHTA.

Omneparopsipolyfit, polyval,

Tema 3.2. AnnpokcuManius.

Omneparoplsqcurvefit;

Tewma 3.3. UnTepnonsauus.

Omnepatopsrinterpl, linear, spline, nearest;

Monynb 4. UnicieHHOE HHTETPUPOBaHUE
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Tema 4.1. MeToabl NPSIMOYTOJILHUKOB
OmnepaTopbeisum, mean;

Tema 4.2. MeToabl Tpanelui

Oneparoptrapz;

Tema 4.3. Meron CumIiicoHa

Oneparopquad, int;

Tema 4.4. Metoa Hrrorona-Koreca 8 mopsaka
Omneparopquads;

Monynb 5. YpaBHEHHE C OJJHUM HEU3BECTHBIM
Tema 5.1. MeToa neJIeHHs IONOJaM
Omneparopsiconv, deconv, polyval, polyder;
Tema 5.2. MeToa KacaTeJIbHBIX

Omnepatopsl roots, poly, fzero;

Monyns 6. CucreMa HETMHEWHBIX ypPaBHEHUI
Tema 6.1. Meron HeroTona-Padcona
Onepatopsisolve, diff, subs;

Tema 6.2. MeToJ1 IPOCTHIX UTEPALIMA.
Omnepatopst Simplify, collect, pretty;

Monyns 7. OnHoMepHast ONTUMH3ALUS

Tema 7.1 MeToabl 0JHOMEPHON ONTUMU3AUHA
Omneparopsifminbnd;

Mopyne 8. MHOromMepHast ONTUMHU3ALUS

Tema 8.1 MeTobI MHOTOMEPHON ONITHMHU3AIIUH

Omneparopsifminsearch, linprog, fmincon;
Monyns 9. Iuddepennnanbubie ypaBHEHHS

Tema 9.1 Metoapl pelicHUs I[I/Id)d)CDCHHI/IaHBHLIX YPaBHEHUH.

Onepatopsidsolve, diff;

3akiouenne. 3aKII0UnTeIbHas JICKOHA 110 IMOABCACHUIO UTOI'OB KypcCa.

4. O0beM IMCUMIIMHBI M BU/ABI Y4e0HOI padoThl

O6Bem
Bun yuebHoii paboTh! B 3aueTHBIX B axamemmuecknx

eAMHHIIAX qacax
O01mast Tpy10eMKOCTh THCHMIIJIHHBI 3 108
10 y4eOHOMY ILIAHY
AyAUTOpHBbIE 3aHATHS: 0,89 32
Jlekuuu
JlaGopaTopHbie pabOThI 0,89 32
CamocrositesibHas padora (CP): 2,11 76
IToaroroBka K 1a00paTOpHBIM paboTaM 1,055 38
CamocTosATeTpHOE N3YUYCHHE Pa3/IesioB Kypca 1,055 38
Bua uTOroBOro KOHTPOJIsi: 3a4eT / IK3aMeH 3auer

AHHOTauus padoyeii MporpaMMbl JUCUUILTHHBI
OcHoBbl MeHeTKMeHTa 1 MapkeTuHra (b1.B.0O/1.6)

1. leanb aucuunaMHbI

MOJyYE€HUE CUCTEMbI 3HaHUN O 3aKOHOMEPHOCTAX (PYHKIIMOHUPOBAHUS MPEANPUATUH B
CUCTEME HAIlMOHAThHOW SKOHOMHKH, MPEJCTABICHUN B 00JACTH MEHEIKMEHTa U MapKETUHTA,
BKJIIOYasi METOJOJIOTUYECKUE OCHOBBI M 3aKOHOMEPHOCTH, (DyHKIIMHU, METO/bI, OPraHNU3allMOHHbIE
CTPYKTYpPBbI, OpPraHU3alUI0 MPOLIECCOB, TEXHUKY M TEXHOJOTHUIO MEHEIXMEHTAa U MapKeTHUHTa B
YCIIOBUSIX PBIHOYHON SKOHOMHKH; 3aJI0KEHHE OCHOB TNpo(eCCHOHATIbHONU JAeATeIbHOCTU
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3amauy JUCHHUILINHEL:

- mpuoOpeTeHne CTyJACHTAaMU 3HAHUW OCHOBHBIX TMOJIOKEHHH TEOpUHM MEHEIKMEHTa U
MapKeTHHTa W YMEHHHA TPAKTHYECKOTO HCIIOJIb30BAHUS WX B YIPABICHUH XUMHUYCCKUM
IpEIIPUITHEM;

- OBJIQJICHHWE CTYJCHTAMH OCHOBHBIMH METOJAMHU DEIICHHS YMPaBICHYECKHX 3a/ad,
yMEHUH UACHTU(DUKAIIMN MAPKETUHTOBBIX ACIIEKTOB MPOOIeM MEHEIKMEHTA, a TaKKe PeIlIeHuUs
YIPaBICHUYECKUX MPOOJIEM CPeCTBAMUA MAPKETHHTA;

- TMOJIy4YeHHE 3HAHWH KOHKPETHBIX MPHEMOB IO OOECIEYEHUI0 U TOBBIIICHUIO
3¢ (HEeKTHBHOCTH  yNPABICHYCCKONW JEATCIIBHOCTH KOMIIAHHHA, (DOPMHpPOBAHHUE OCHOBHBIX
HABBIKOB MOATOTOBKH MapKETUHTOBBIX PEIICHUN.

[Iporpamma paccunTaHa Ha H3y4YE€HHE Kypca B TeUeHHME ojHOro cemectpa. Kypce
3aKaH4YMBaeTCAd 3aueToM. KOHTpOIb yCHmeBaeMOCTH CTYJEHTOB BEIETCS MO MPUHATOH B
YHUBEPCUTETE PEUTUHTOBOM CUCTEME.

2.B pe3yjabTaTe 0CBOEHMS IMCUUIIIMHBI CTYIEHT J0JIZKEeH:

Osnadems CnenyOMMUMHA KOMIETECHITUSIMH:

- CIIOCOOHOCTh HCHOJIB30BaTh OCHOBBI AKOHOMHUYECKUX 3HAHUN B pa3IMYHbIX
chepax xusHenestenpHoctu (OK-3).

— CIIOCOOHOCTh HUCHOJB30BaTh AJIEMEHTHI 3KOJOT0-3KOHOMHYECKOTO aHaim3a B
CO3JIaHUM YHEPro- U pecypcocoeperaromnux rexuonoruii (ITK-8).

B pesynbrate ocBoeHuss AucHMIUIUHBI «OCHOBBI MapKETHHTa M MEHEIKMEHTa»
oOyyJaromuecs: JOJKHBI:

3namo:

- MIPUHIIMITEI  COCTABJICHUS TEXHHYECKOM JOKyMeHTaruu (rpagukoB padoT,
WHCTPYKIUH, MIIAHOB, CMET, 3asBOK Ha MaTepUaIbl 1 000PYI0BaHKE) U Ip.;

- TEOPETHUYECKUE OCHOBBI M METO/IbI BEIPAOOTKH 1IeJIEH U CTpaTeruu OM3Heca;

- MIPUHIIMITBI TTOATOTOBKU JTOKYMEHTALUU JJIsS CO3/IaHUs CUCTEMBl MEHEKMEHTa
KauecTBa MPEATPUSATHUS;

- METO/Ibl ¥ TEXHOJIOTHH MPUHSITHS U Peai3allii yIPaBICHUECKUX PEIICHHHA.

Ymemo:

- COCTaBIISTh 3asBKH Ha 000PYAOBaHNUE;

- pa3pabaThIBaTh TEXHHYECKYIO JOKYMEHTAIIHIO;

- MIPUHUMATH yTPaBIEHUYECKHIE PEIICHUS U OPTaHU30BhIBATH UX BHITIOTHEHHE,

- cobupath, 00pabaThIBaTh M UCIOIB30BATh YIIPABICHUYECCKYIO HH(DOpMAIIHIO;

- paboTaTh C ympaBiIeHUECKON HOKyMEHTAIMeH, MOIb30BaThCsl 3aKOHAM, HOPMaMHu
Y TIpaBHJIaMH aIMUHUCTPATUBHOM JIEATEIIBHOCTH;

- pacnpenensTb 003aHHOCTH M OTBETCTBEHHOCTH;

- HCIIOJIh30BaTh METObl MOTHUBAIIMH TTEPCOHAIIA;

- KOHTPOJIMPOBATh U PETYJIUPOBATH UCIIOIIHEHUE TINIAHOB.

Bnaoemp:

- HABbIKAMU TMPUMEHEHHS ONTUMANBHBIX TMOJIXOAOB IS JUATHOCTUKH W aHAJIM3a
PBIHKA;

- METOJIaMH PYKOBOJICTBA MIEPCOHAIIOM;

- MHCTpyMeHTaMH 3()(PEKTUBHOTO yIPaBIECHUS TPEIIPUITHEM.

3. KpaTkoe cogepskanue JUCHUIINHBI:

Monynb 1. OCHOBBI yripaBieHUs MPEANPUITHEM

1.1 Beenenue. [Ipeamer, MeToq u coaepkanue AUCHUIUTMHBI « OCHOBBI MEHEIKMEHTA U
MapKeTHHra». Teopus yHpaBlieHUs: YyNpaBieHHE Kak MOTPEOHOCTh M Kak (akTop ycrexa
NESITEIIbHOCTH, CYIIHOCTh M COJACPKAHHE YIPABICHUS, MECTO TEOPUHU YTMPABJICHHS B CHCTEME
COBPEMEHHBIX 3HAHUMU, crienu(uKa ynpaBIeHYECKOW NeATeIbHOCTH, COBPEMEHHbIE MPOOIEeMbl
ynpapieHusi. ['€He3uc Teopuu YIpaBJICHUS: YMPABICHUYECKHE PEBOJIONUU, BO3HUKHOBEHHE
HAyYHOW TEOpUM YIpaBIEHUS, UCTOKM M TEHICHIMH Pa3BUTHsSI POCCHUICKOTO YIpaBJICHUS.
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3aKOHOMEPHOCTH ¥ TPHHLMUIBI YIPaBICHHUsS: CyOBEKTHBHBIE W OOBEKTHBHBIC (HaKTOPHI B
yIpaBJIeHUU.

1.2 Cucrema ympaBieHUs TpPEANPUSITHEM U ee CTpyKTypa. OneHka >(PQeKTHBHOCTH
ynpasienus. Cucrema ynpaBieHUs: MOHATUE CUCTEMBI YIIPABICHUs, paclpeaesneHue GpyHKIuy,
MOJIHOMOYMI ¥ OTBETCTBEHHOCTH, MPUHIIUIIBI TIOCTPOCHUS cUCTEM ynpasiieHus. LlenTpanuzanus
U JCLCHTpAIN3alMsl YIIPaBICHUs, [EJIETMPOBAHUE IIOJHOMOYMI B IIpoLeccax YIIPaBJICHUS.
Opraau3andonHas CTpykTypa U ee Buibl. OCHOBHbIE MOHATUS Y((DEKTUBHOCTH YIIPABICHUSI.
[Toxa3zaTenu 3¢ (heKTUBHOCTH YIIPABICHHUS.

Monynb 2. OCHOBBI MEHEKMEHTA

2.1 HUenu B cucteme ympasneHus. PazpaboTka crparteruii u niaHoB opranuzauuu. Lemnu
U IeJieNojlaraHie B YNpPaBICHUM: POJIb II€JIM B OPraHM3allUd U OCYIIECTBICHHH IPOLIECCOB
yhnpaBieHus, Kilaccu(ukauus Liesiei, MOCTpOeHUe JepeBa LeJel; codeTaHue pa3HOOOpas3us
nened u QyHKIUI MEHEIKMEHTa; CHUCTEeMa YIpPABJIEHUS IO LENsIM; CTpaTerus U TaKTHKa
ynpasienusi. CylHocTb, IPUHIMIIBEI U METO/IbI IIaHupoBanus. IIpouecc BbIpabOTKU CTpaTeru.
@opMBbI TEKYIIETO MJIAaHUPOBAHUS.

2.2 TexHonorus pa3pabOTKW M HPUHATHS yHpaBIEHUYECKUX pemieHuid. Pa3paborka
YOpPaBIE€HYECKUX PpEUICHWH: TMOHATHE U KiIaccu(uKalus YNpaBICHUYECKUX  PEIICHUIH,
OCHOBOIIOJIATalOlME DJJIEMEHTBl JEATENBHOCTH, YCIOBUS WU KPUTEPUU IPHUHATHS PEILICHUH,
IPOLECC M MOJEIM MPHUHATHS YIPABIEHUYECKUX pELIEHUH, peann3anusi yHpaBIeHYECKHX
peLICHU.

2.3 Bnactb B cucTeMe yNpaBieHUs. JTUAEPCTBO U CTHIIb ypaBieHus. OTHOIIEHUSI BIIACTU
B CHCTEME YINPABICHUS: MOHATUE M TUIOJIOTUS BIIACTH; BJIACTb U aBTOPUTET MEHEIKEPa;
npu3HaKu, (aKTOpbl U MPOSBIEHUS HEYNPaBISEMOCTH; HWCTOYHUKHU BIJIACTH B YIPaBJICHUU
OpraHM3alieil; MapTHEPCTBO B IMpOIECCaX MEHEIKMEHTa. JIMAepCcTBO M CTWIb yIpPaBIEHUS:
npouecchl  (OpMHUPOBaHMSI U OCHOBHBIE COCTABIIAIOIIME JIMJEPCTBA, (opMajbHble U
HeopMabHbIE (PaKTOPHI JUAEPCTBA, MPOSIBICHUE JTUIAEPCTBA B CTUJIE YIPABJICHUS, TEHACHIUSA
Pa3BUTHS CTUJISI YIIPABICHUS.

2.4 MOTHBallMOHHbBIE OCHOBBI yINpaBlIeHUs! U KOH(PIUKTH. MOTHBAIMS AEATEIBHOCTH B
YIPaBIEHUU: MOTUBBI JESATEIILHOCTH YEJIOBEKA U MX POJIb B YNPABICHUH, OCHOBHBIE MOHITHS U
JOrMKa Ipolecca MOTHUBAIMM, (GakTopbl (OPMHUPOBAHUS MOTHBOB TpY/Ja; HCIIOJIb30BaHUE
MOTHBAIIMHM B NPAKTHKE MEHEPKMEHTa; (PakTopbl 3(pPEeKTUBHOCTH MOTHBAIMH;, COBPEMEHHBIE
KOHLIETIIUM MOTHBalUMU. ['pynmnoBas AMHaMUKa U KOH(DIUKTBI: POJb TPYNINbl B NOBEACHUU U
JeSITETTHHOCTH YeJIOBeKa, (POPMHUPOBAHUE TPYII, B3aUMOJICHCTBUS B TPYNIE U B OpraHU3aIHM;
BO3HUKHOBEHHUE, MPOSBICHWE M Pa3HOBUIHOCTH KOH(QUIMKTOB, BIUSHHE KOH(IJIUKTOB Ha
yIpaBliEHUE.

Monynb 3. OCHOBBI MapKETHHTA.

3.1 MapkeTHHT KaK cHUCTeMa YIpaBJICHHUs, pEryJIMpOBaHuUs U U3yueHus pelHka. [lonsrue
MapKeTUHTa, IPOUCX0KJICHUE U CYIIHOCTh MapKETUHTA, 11eJ1 MapKeTUHra. OCHOBHBIE IPU3HAKU
MapKeTHUHIOBOro cTuis yrpasieHus. Konuenmuu mapkeruHra. OCHOBHBIE BHUJbl MapKETHHIA.
MapxkeTtuHrosas cpena.

3.2 Kommiekc mapkeruHra. OCHOBHbIE MAapKETUHIOBblE MHCTpyMeHThl. CojlepikaHue U
npoliecc yrnpapieHUs MapkeTMHroM. OCHOBHbIE (YHKLIMM MapKeTHHra. ToBapHas, LI€HOBasd,
cOBITOBas M1 KOMMYHHKalMOHHAsl oMUTUKH (prupmbl. ToBapHbie cTpaTernu. Pa3paboTka HOBBIX
TOBApOB.

4. O0beM y4eOHOM TUCHUILUINHBI U BH/bI Y4eOHOH padoThl

Bun yueGHOM paboThI B 3ayernnix | B aKajeM.
eTHHHIAX gacax

O011as TPYA0EMKOCTb TN CIUTITHHbI 2 72

AyIMTOpHBIE 3AHATHS: 0.9 32

Jlexuuu 0,45 16

[TpakTHyeckue 3aHsTHS 0,45 16
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CamocrosiTesibHas padora: 1.1 40

CaMocTOATEIbHOE N3YUEHHUE PA3AEI0B IUCLUILIMHBI 11 40

BI/I,I[ HNTOrOBOI'O KOHTPOJIA: 3a4€T - -

AHHOTanus padoyeil nporpaMmMbl y4eOHOMH THCHHUILINHBI
MarepuasoBenenue u 3amurta ot koppos3uu (b1.B.0/1.7)

1.equ AUCUMNJIMHBI:

-U3y4€HHE OCHOBHBIX T'PYII MaTE€pPUAIOB, UCHOJIb3YEMbIX B XMMHUUYECKOW TEXHOJIOTHH,
He(TEXUMUU U OMOTEXHOJIOTUH, MX CBOMCTB U 00JacTeil MIpUMEHEHHUS,

- TpUOOpEeTeHHE CTYACHTAMU 3HAHHA, HEOOXOIUMBIX ISl CAMOCTOSITEILHOTO PEIICHUS
BOIIPOCOB, CBS3aHHBIX C BBIOOPOM MaTepHasioB sl 000PYJOBaHUS XUMHUECKUX MPOU3BOJICTB C
Y4ETOM YCJIOBUHM SKCIUTyaTallMy, a TAKXKE C MO3UIMI PallMOHAIIBHOTO UCIIOJIb30BaHUS ChIPHEBBIX
U DHEPreTUYECKUX PECYPCOB.

-moydeHne uHGOpManud O (PUINYESCKOW CYIIHOCTH SIBJICHUH, TPOUCXOMISIIUX B
MaTepuaiax, UCIOJIb3yeMbIX B XUMHYECKOW TEXHOJIOTUU, HEPTEXUMUU U OMOTEXHOJIOTHH,;

-YCTaHOBJICHUE 3aBUCUMOCTH MEXIY COCTaBOM, CTPOCHHUEM M CBOMCTBAMHU MaTEpHAJIOB,
UCIIOJIb3YEMBIX B XUMUYECKOU TEXHOJIOTMH, HEHTEXUMUU U OUOTEXHOJIOTHUH.

2. B pe3yabrare wu3yYeHUs JUCUMILIMHBI oO0yyamoumiuiicsi 10 mNporpamMmme
0akajaBpUAaTa J0JIKEH:

Oonaoamp cneayoOMUMI KOMIIETEHIIUSIMU:

- CIIOCOOHOCTBIO HMCTOJIh30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B
npodecCHOHaNBbHOM  AEATeTbHOCTH, MPUMEHSITh METOAbl MaTeMaTHUYeCKOTro aHaimu3a |
MO/JICJIMPOBAHHUSI, TCOPETUICCKOTO M IKCIIepuMeHTa bHOT0 recieaoanus (OI1K-2);

- CIOCOOHOCTBIO Y4YacTBOBAaTh B COBEPIICHCTBOBAHWU TEXHOJOTHYECKUX MPOIECCOB C
MO3UINI JHEPTO- U PecypcocOepekeHUs], MUHIMHU3AIIUN BO3JICHCTBHS HA OKPYKAIOIIYIO CPEIy
(TIK-2);

- CITOCOOHOCTBIO HCIOJIE30BATh HOPMATHUBHBIC IOKYMEHTHI 110 Ka4€CTBY, CTaHIapTH3AIIUN
u ceprudukanuu npoaykroB u uzaenuii (I11IK-4);

- TOTOBHOCTHIO OOOCHOBBIBaTh KOHKPETHBIC TEXHUYECKHE DEIICHUs Mpu pa3paboTke
TEXHOJOTMYECKHUX MPOIIECCOB; BEIOUPATh TEXHUUECKHUE CPECTBA U TEXHOJIOTHH, HalpaBlIeHHbIC
Ha MUHUMH3AIMIO aHTPOTIOIeHHOTO BO3ACHCTBHUS Ha OKpyskarornyio cpeay (ITK-5);

3namop:

-KJIaccu(UKAIMi0, CTPYKTYpy, COCTaB M CBOWCTBA MaTEpHANIOB, HUCIOIL3YEMBIX B
XUMHYECKON TEXHOJIOTUH, HEPTEXUMUU U OUOTEXHOJIOTHH;

-MapKHPOBKY MaTEPUAIIOB, HCIOIB3yEMbIX B XHUMHUYECKON TEXHOJOTHUHU, HEPTECXUMUU U
OMOTEXHOJIOTHH, IO POCCUMCKUM U MEXIyHAPOAHBIM CTaHIapTaM;

-OCHOBBI KOPPO3UHU METAJUIOB, IPUHITUIIBI U METOJIBI 3AIIUTHI OT KOPPO3UH;

-pUMEHEHNEe MaTepuajioB, C TO3MIHMA JHEPro- M pecypcocOepekeHus Mpu HX
nepepaboTke;

-OCHOBHBIE KOHCTPYKLIHMOHHBbIE W (DyHKIMOHAIbHBIE MaTepuaibl, NPUMEHSEMbIC B
XUMHUYECKON TEXHOJIOTHH, HEPTEXUMUN U OMOTEXHOJIOTHH;

Ymemy:

-aHaTM3UPOBaTh (UBUKO-XMMHUYECKHE M MEXaHWYECKHE CBOWCTBA MATEPUANIOB, HUX
KOPPO3UOHHYIO CTOMKOCTh U TEXHOJIOTUYHOCTB;

-oA00paTh KOHCTPYKIMOHHBIA MaTepuamn s XUMHKO-TEXHOJOTHYECKOro IMpolecca ¢
y4eTOM METOJIOB 3allUThl OT BO3MOXXHOTO BO3JCUCTBUSA TEXHOJIOTMYECKON cCpenbl U
PaIMOHATILHOTO HUCIIOJIb30BAHUS CHIPHEBBIX U DHEPTETUUECKUX PECYPCOB .

Bnaoemyv:

-IPOCTEUIITNMH OTIEPALUSIMU OTPEACIICHUSI CBOWCTB MAaTEPHUANIOB, HCIOIB3YEMBIX B
XUMHUYECKON TEXHOJIOTUH, HEPTEXUMUHU U OUOTEXHOJIOTUH.

3. KpaTtkoe coaep:xanue TUCUMILTHHBI
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MarepuanoBeieHue Kak Hayka: IIeJId, 33Jaud M 3HA4Y€HHWE AMCLUUIUIMHBL. 3Ha4YeHHE
MaTEpHUajoB B PA3BUTUM XUMHKO-TEXHOJOTMYECKHUX INPOLECCOB C MO3ULMNA D3HEPro- Hu
pecypcocOepekeHusl, MUHUMH3AI[UH1 BO3/IEHCTBUS HA OKPYKAIOILYIO CPELLY.

OcHOBHBIE TOHATHS O CTPOECHHMH, CTPYKType M CBOMCTBAaX MaTepuanoB. Meronabl
U3YYEHHUS CTPYKTYpPbl U CBOMCTB MaTEpUasIOB.

DU3NKO-XUMUYECKUE OCHOBBI MAaTEPUATIOBEICHUS.

OcHOBBI Teopuu CIIaBOB. JlMarpaMMbl COCTOSIHUSL CILIaBOB. TEpPMUHBI U ONPEJCIICHUS.
Jlnarpammbl — «cOCTaB-CBOMCTBO». Pa30Bbli COCTAB CILUIABOB. 3aBUCUMOCTb MEX]ly CBOWCTBaMU
CIUIaBOB M TUIIOM auarpammsbl coctosinus. [Ipasuno H.C. Kypnakoga.

Mertannuueckue MaTepualbl.

Kene3o u cimaBbl Ha ero ocHoBe. CTanu U YyryHbl, UX CBOWCTBA, 00JaCTh IPUMEHEHUS,
MapKUpPOBKa.

Juarpammbl  cOCTOSIHUSL Kele30-IleMeHTUT. KommoHeHThl, (a3bl U CTPYKTYpHBIE
COCTaBJIAIOLIME CTaJIel U OEIIbIX YYTYHOB.

Bnusinue tepmuueckoit oOpaboTKM Ha MexaHM4Yeckue cBoiicTBa ctanu. dusmueckue
OCHOBBI XUMHUKO-TEPMUYECKOI 00pabOTKH.

[IBeTHBIE MeTaIbl U CIUIaBbl Ha UX OcHOBe. OO0IIast XapaKTepUCTHKA U KilacCU(UKaLUs
CIUIABOB.

OcHOBBI KOPpPO3UH METAUIOB. [ [pUHIUIIBI ¥ METO/IBI 3AIIUTHI OT KOPPO3HUHU.

XuMuyeckass KOppo3us. OJEKTpoXUMHUecKas Kopposus. Kopposuss MeramioB B
YCIIOBUSIX  TEXHOJOTMYECKHX Cpel XHMHUYECKUX Mpou3BOJACTB. Koppo3noHHOCTOMKHE
METAJINYECKHE MaTEPHUAIBL.

Matepuasnbl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX cOoequHEHH. OCHOBHBIE Pa3HOBHUIHOCTH
IIPOMBIIIIEHHBIX [TOJINMEPOB U IJIACTMACC.

Pe3unbl o01iero Ha3HaueHus, criellaIbHble PE3UHBI U 00JIACTH UX TPUMEHEHUS.

Jlakokpacounsie MaTepuaisl (JIKM). OcunoBuble Buasl JIKM. Kpacku, aku, rpyHTOBKa,
HINaTIEBKA.

Kepamunueckue marepuanbl. KOHCTpyKIMOHHAsi, MHCTPyMEHTAJbHAas M TEXHUUYECKas
kepamuka. Heopranuueckoe crekno. Kmaccudukamuss cTexosl 1Mo Ha3HAYeHUI0 U o0sacTu
npumeHenus. Cutamisl. ['padgut. Acbect. CBoicTBa U 00IaCTH IPUMEHEHUS.

Cma3ouHble Macia, IIaCTUYECKUE CMa3KH, TBEpAbIE CMa304yHble MaTepraiibl. CMa304HO-
OXJIAKJAIOLINE KUIAKOCTH.

JpeBecHble MaTepHAIIbI.

Komnosunmonnsle wmatepuansl (KM). OOmast xapakTepucTHKa KOMIO3MIIMOHHBIX
marepuasioB.  JucnepcHo-ynpoueHnble KM, cnoucteie KM,  BomokHucteie  KM.
KoMno3unmonssle Marepuanbl Ha METaUIMUECKOW M Hemeramumueckod ocHoBe. CAII
(crieueHHBIE AJTIOMUHHUEBBIE MOpomIKM). Kepamuueckne KOMIIO3UMIIMOHHBIE MaTEpUabI.
['nGpuaHble KOMIO3ULMOHHBIE MaTEPHAIIBL.

7.9KOHOMUYECKH 0OOOCHOBAaHHBIN BHIOOP MAaTEPHAIOB /111 KOHKPETHBIX LENEH.

Bb100p KOHCTPYKIIMOHHBIX MaTepHalioB JUIsl 00OPYAOBaHUs MPOU3BOACTB XMMHUYECKON
IPOMBIIUIEHHOCTH, HEPTEXUMHUM UM  OHOTEXHOJOTMHM. OKOJOTMYECKHE, DSHEpro- Hu
pecypcocOeperaronye acneKThl MaTepHaIOBEICHNS U 3aIUThl METAINIOB OT KOPPO3HH.

4. O0beM y4eOHOH JUCIHIJIMHBI

B 3adeTHBIX B akanem.
Bupl yueOHoI paboThI eIMHUIIAX Jacax
OO0mas Tpy10eMKOCTh IMCUMILVIMHBI 10 Y4eOHOMY IIAHY 3 108
AYIUTOpPHbIE 3aHATHS 1,3 48
Jlexm (Jlek) 0,9 32
[Tpaktuaeckue 3anstus (113) 0,4 16
CamocrositeanHas padora (CP): 1,7 60
Pedepar 0,6 20
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CaMoCTOsITeIbHOE U3YUYCHHE Pa3/IeNIOB AUCITUTUIMHBI 1,1 40
BuakonTpoJisi: 3a4er / 3Kk3aMeH - 3a4eT

AHHOTauMs padoyeii MporpaMMbl JTUCUUILTHHBI
HNucTpyMeHTaIbHBIE MeTOAbI XuMHYecKoro anaan3a (b1.B.0/1.8)

1.Ilesau u 3aa4M AUCHHUILTHHBI

Ilenp aucuuIUIMHBL NpHOOpeTeHHe OOy4aroIIMMUCS 3HAHMM 110 OCHOBHBIM TIpyIam
METOZOB XMMHUYECKOr0o aHajlu3a, Hauboyiee MIMPOKO NPUMEHSIEMBIX B MPOMBIIUICHHOCTH M
UCCIIEI0BATEIbCKON paboTe, a TakkKe KOMIETEHIUH, HEOOXOIUMBIX XMMUKaM-TEXHOJIOIaM BCeX
CHEMAJIbHOCTEN Ul PEIICHUSI KOHKPETHBIX 3a/1a4 XUMUYECKOTO aHAIMN3a.

2. B pe3ysbTare 0cBOCHUSI JUCHHUILINHBI 00y4aIOLIMIiCS TOJI/KEH:

0671a0emb CIIETYIOIMMUA KOMIIETCHIUSIMU:

CHOCOOHOCTBIO TNPHUMEHATh COBPEMEHHBIE METOJbl HCCIEI0BAaHHUS TEXHOJOTMUECKUX
IPOLECCOB U MPUPOAHBIX CpEN, MCIONb30BaTh KOMIBIOTEPHBIE CpPEACTBA B HAy4yHO-
uccienoBaTenbckoit padore (IIK-14);

CIOCOOHOCTBIO  IUIAHUPOBATh  SKCIIEPUMEHTAJIbHBIE  UCCIECAOBaHHSA,  IOJYyYaTb,
obOpabaThIBaTh U aHAJTU3UPOBATh MMOJyUYeHHBIC pe3yabTaThl (ITK-15);

3uamop:

— TeopeTuyeckue 0CHOBbI MeTOJ10B UMXA;

- iporiecchl (pOpMUPOBAHMS AaHATUTHYECKOTO CUTHAJA B pa3nudyHbiX UMXA;

— paccMOTpeHHe PUHIIUIIOB U3MEPEHUH B CTaHAAPTHBIX IPUOOpaX;

— ocHoBbl MeTposiorud UMXA B cootBeTcTBUM ¢ pekomeHnauusamu MIOITAK.—

Ymems:

- IPUMEHSATH IPUOOPETEHHBIE TEOPETUYECKUE 3HAHUS U IPAKTUUECKUE HABBIKH B IIPO-

(eccroHATBHOM 1eATEILHOCTH JUISl peIIeHHsI KOHKPETHBIX XUMHKO-aHATUTUUECKUX 3a-

nau;

Bnaoemp:

- Merononorued UMXA, mUpOKO NCIIOIB3YEMBIX B COBPEMEHHOW aHAIIMTUYECKOM MpakK-

THUKE;

- CUCTEMOI1 BbIOOpA METO/1a KAUeCTBEHHOT'O M KOJIMYECTBEHHOTO0 XMMUYECKOT0 aHaJIH3a;

- OIICHKOM BO3MOXHOCTEN METO/1a aHAN3a;

- OCHOBHBIMH CIIOCOOAMHU METPOJIOTHUECKOM 00pabOTKU pe3yIbTaTOB KOJIMYECTBEHHOTO

XUMHYECKOI0 aHAJIN3A.

3. Kpartkoe cogep:xanue JTUCUMILTHHBI

Ob6mas xapakrepuctuka MMXA. OcHOBHbIE MCTOYHUKU MOTPEIIHOCTENH Pe3yJIbTaTOB
aHanmu3a U crnocoObl ux oreHkH. OueHka npezena oOHapY>KEHHUs ¢ UCHOJIb30BaHUEM (OPMYJIbI
Kaiizepa u cTaHIapTHOrO OTKJIOHEHHS MUHUMAJIBHOTO JeTekThupyemoro curnana no MIOITAK.
JIuHelHbIN 1uana3oH onpenensieMblX KoHIeHTpauii. CtannapTaeie 00passl coctaBa. OCHOBHBIE
AQHAIUTUKOMETPOJIOTMUECKHE XapaKTEePUCTUKH METOJOB U PE3yJIbTaTOB aHallW3a, CIIOCOOBI MX
OLIEHKU: Tpenen oOHapyXeHUs, KO3(pPHUIMEHT YyBCTBUTEIBHOCTH, TPAHUIBI JMANA30HOB
OINpECIIAEMBIX COACPKAHUM, CEIIEKTUBHOCTD, IPELIU3MOHHOCTb, IIPABUIBHOCTD, KCIIPECCHOCTb.
Metoaasl mpo600TOOopa, pa3ieneHus: 1 KOHIICHTPUPOBAHUS BEILIECTB.

Merononorus UMXA. TlpuemMbl KOIMYECTBEHHBIX U3MEpPEHUN (METO/ rpaayupOBOYHON
3aBHCUMOCTH,. BHEIIHETO U BHYTPEHHETO CTaHAApTa, METOA J00aBOK). AHAIUTHUECKUE H
METPOJIOTHUECKUE XAPAKTEPUCTUKU DPA3JIMYHBIX HMHCTPYMEHTANbHBIX MeToJ0B. [loHatne o6
aTTecToBaHHOW Mertomuke. IIpoOGnembl BeIOOpa Merona aHanmuza. OOOOLICHHBIE CBEACHHUS O
['OCT P UCO 5725 (2002).

OOmast  xapakTepUCTHKA  CIEKTPalbHBIX  METOAOB  aHanuza. Kiaccudukarms
CHEKTpPAJIbHBIX METOAOB aHaiu3a. [lodyyeHue XUMMKO-aHAJIUTUYECKOM HHPOpPMALUU MpU
B3aMMOJEHCTBUM 3JIEKTPOMArHUTHOIO M3JIy4EHHs C BEIIECTBOM. ATOMHAs M MOJIEKYJsIpHas
CHeKTpocKonus. AGCOPOIIMOHHBIE U YMUCCUOHHBIE METO/Ibl aHAJIH3A.
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ATOMHO-?MHCCHOHHBIA CIEKTPaJIbHBIA aHaidu3. TeopeTHUecKHe OCHOBBI AaTOMHO-
SMUCCHOHHOTO CIEKTpajgbHOro aHanmu3a. McTouHuKH BO30OYKIEHHUS CIeKTpoB. KauecTBeHHas
XapaKTEePUCTUKA AaHAJTUTUYECKOTO CUTHAa. MIHTEHCHBHOCTH CIEKTPAJbHBIX JUHUN Kak Mepa
collepkaHusl dJeMeHTa B mpoOe. DakTophl, BIUSIONIME HA HHTEHCUBHOCTh CHEKTPAIBHBIX
auHui. CrnexTpajbHble HpUOOPbl M CIOCOOBI  PETUCTpAallMM  CHEKTpa. paciudpoBKa
SMUCCHUOHHBIX CIIEKTPOB U UACHTU(UKAIMS HIEMEHTOB 10 UX CIEKTpaM. ATOMHO-3MHCCUOHHBIN
aHaJu3 C MHIYKTUBHO CBsI3aHHOW Tia3Mol. KonmdecTBeHHBIN aHaim3. ATOMHO-IMHUCCHOHHAS
doromeTpus muameHu. ['a30BbIe MmIaMeHa Kak BUAbBI HU3KOTEMIIEpAaTypHOH Tu1a3Mbl. biok-cxema
m1aMeHHoro ¢oToMeTpa. BO3MOKHOCTH METO/Na M €ro orpaHuyeHus. AHUOHHBIM U KaTUOHHBIN
s dexTs. OOIaCTH NIPUMEHEHHS.

AToMHO-abcopOmonHast  cnekrpomeTpus.  OOmas  XapakTepucTHKa METola U
AHAIUTUYECKOTo curHaina. [lornomenne aMeKTpOMarHuTHOTO U3JIy4YeHHUS CBOOOTHBIMU ATOMAMHU.
brok-cxema mpubopa. McTtounukun mMoHOXpoMaTtuueckoro uziaydeHus. CrnocoObl aToMH3aIuu
npoObl. CpaBHEHHE aHATUTUYECKUX XAPAKTEPUCTUK METOJOB aTOMHON aOCOpOIMH U aTOMHOMU
SMUCCHH.

AHaMTUYEeCKasi MOJIEKYJSIpHAsl CHEKTPOCKONMs. MeToapl ONTHYECKON MOJEKYJISIpHOU
CHEKTPOCKONMUU. XapaKTEepUCTUKA aHAIUTHYECKOro curHaina. [lormomenue 31eKTpOMarHUiTHOTO
U3IIy4eHHUs] MOJIEKYJIaMHU. DJIEKTPOHHBIE MEPEXOJbl U CIEKTPbl MOIJIOLIEHUS MOJIEKYJ. 3aKOH
Bbyrepa-Jlam6epra-bepa. Mosnsipabiii ko3 dunueHT noriomeHus. CnekrpooToMeTpuueckuii u
doromeTpuyeckuit ananu3. ONTUMU3ALKUS YCIOBUN aHATUTHYECKHUX onpeneneHuid. OTKIOHSHHUS
oT 3akoHa byrepa-JlamGepra-bepa. Anmaparypa ist ciekTpo- U POTOMETPHUUESCKUX U3MEPECHUM.
TouHocTh pe3ynbTaToB (oTOMeTpuuecKux onpeneneHuid. uddepennuansuas ¢GoromeTpus.
Metoms! CrIeKTpO(HOTOMETPHUIECKOTO TUTPOBAHUS.

OnyopumeTpuyeckuit aHanus. [Ipupoma aHanutudeckoro curHaia (IyopecUeHIUd |
dochopecuenny. KBaHTOBBIM W OSHEPreTHUYECKUN BBIXOABL. DaKTOphl, BIUSAIOMNE Ha
WHTCHCUBHOCTh  (QuiyopecieHInu. TemmepaTypHOe W KOHIIGHTPAIIMOHHOE  TYIIEHHE
¢uyopecueHn. 3epKaibHas CHMMETPHUS CHEKTPOB IIOTJIOUICHUS W HCIyCKaHHs (IPaBUIIO
Jlesmna). 3akon BaBunoBa. Cxema (uryopuMeTpudeckux u3MepeHuid. BeIOOp MepBUYHOTO H
BTOPHYHOTO CBETOMMIBTPOB. [ 'pagynpoBoUHas 3aBUCUMOCTD U KOJTMUECTBEHHBIH aHAIN3.

TypOounumerpuueckuid W HedeToMeTpUUECKHii MeToAbl aHanmuza. PaccesHue cBeTa
TUCTIEpCHBIMU  cucTeMaMu. CBs3b  ONTHUYECKOM IJIOTHOCTU JIUCTIEPCHOM CHUCTEMBI C
KOHIIeHTpanuel onpenensemoro Bemectsa. Kosdduunent mytHoctu cuctemsl. TeopeTnueckue
OCHOBBI TypOUIUMETpHHU U HedenomeTpun. Y paBHeHHe Panes. CpaBHUTENbHAS XapaKTePHCTUKA
AQHAIUTUYECKUX CUTHAJIOB B TypOUIUMETpUU U HedenomeTpuu. TpeboBaHus, MpeIbsIBIsSeMbIe K
HCIIOJIb3YEMBIM AaHAIUTUYECKUM PEAKITUSIM.

OO0mmas xapakTepuCcTUKa SIEKTPOXUMHUYECKUX METO/OB aHallM3a U MX KilacCH(UKAIMs.
Knaccudukanusi 37eKTpOIOB B IIEKTPOXMMHUECKUX MeToAax aHanuza. [lomspusyembie H
HEMOJISIpU3yeMbI€ 3JIEKTpoAbl. Vcronb3yeMbple XUMHYECKHUE U BJIEKTPOXUMHUYECKUE PEaKLUH,
TpeOOBaHUs, MPEIBSBIAEMbIE K 3TUM peakiusM. Bozmoxunoctn IXMA.

KonaykromeTpus u KOHIyKTOMETpHUYeckoe THUTpoBaHue. OOmas XapaKTepHCTHUKA
MeToAa. AHATUTHYECKUH CHUTHAJI B KOHAYKTOMETPUHU. YJeiabHas ¢ OSKBUBAJCHTHAs
3JIEKTPONPOBOAHOCTh  PAcTBOPOB  3eKTpoauToB.  [logBwkHocTh  MOHOB.  [Ipsimas
KOHIYKTOMETPHUS M KOHJIYKTOMETpUYecKoe TutpoBaHue. Kpubie TtHTpoBaHus. DakTOpHI,
BIMSIOIIME HAa BUJ KpPUBbIX TUTpoBaHMWs. [IpuHIMNMaNbHAs cXeMa YCTAaHOBKM s
KOHAYKTOMETPUYECKUX M3MEPEHUH, UCHOJIb3yeMble AJIEKTpoAbl. Bo3MmoxkHOCTH MeToa.
[Ipumeps! onpenenenuid. BeicokouactoTHoe TUTpOBaHKue. Bo3MoxxHOCTH MeTOAA.

[ToTeHmomMeTpusi ¥ MOTEHIIMOMETPUUYECKOE THUTpOBaHUE. MHAMKATOpPHBIE 3JIEKTPOILI U
3JIEKTPOJbl cpaBHEHMs. [loTeHIMan »nekTpoJa Kak aHaJIUTHYeCKuM curHaia. HMonometpus.
JlonHaHOBCKMU ¥ OU(Qy3HOHHBIH MOTeHIHMANbl. Kiaccudukamuss HMOHOCEICKTUBHBIX
3J1eKTpoI0B. YpaBHeHue Hukonbckoro-OiizeHMana. MeToabl KOJUYECTBEHHBIX ONpPENEICHUN U
ycnoBus ux npuMmeHeHus. [Ipsmas norenuuomerpust (pH-metpusi, nonomerpusi). BoamoxxkHocTH
MeTosa. Meroabl TuTpoBanus. O0paboTKa KPUBBIX MOTECHIIMOMETPUYECKOTO TUTPOBAHHUS.
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Bonbramnepomerpuyeckie MeTonsl aHanmm3a. Kmaccmueckas mossiporpadus. [lomsipo-
rpamMMbl. MHTepriperanysa noasporpaMM. OCTaTOYHBIM M KOHACHCATOPHBIN TOKH. YpaBHEHHE
nossiporpapuueckoit  BomHBI  ['eiipoBckoro-MnbpkoBuda.  [loTeHIMAN  MOMYBONHBI  Kak
KayeCTBEHHasl  XapaKTepUCTHUKAa  aHAJUTUYECKOro  CcurHama. Bpibop U Ha3HaueHHe
nosisiporpaduaeckoro  ¢dona. IlpenenvHbrii  auQQGYy3UMOHHBII TOK KaK KOJHMYECTBEHHAs
XapakTepUCTHKa aHAIWTHUYECKOT0 CUTHaja. AwmrmepoMeTpuueckoe TuTpoBanue. OOmias
XapaKTepUCTHKAa METOJa M aHAaJUTHYECKOro curHajia. BpiGop ycnoBuil ammepoMeTpuuecKux
n3Mepenuil. [IpyHIMnuanpHas cxeMa aMIepOMETPUYECKOTO TUTPOBaHUA. KpuBble TUTpOBaHUS.
[Ipumepsl MPaKTUYECKOTO UCIOIB30BAHMS METO/1A.

KynoHomeTpuueckuili METOA aHaIn3a

Knaccudpukanus  meronoB  KynoHoMmeTpuu. KonmuecTBO — ayeKTpuyecTBa  Kak
aHauTU4YecKui cur”ai. [Ipsmas KyJnoHOMETpus M KyJOHOMETPUYECKOE TUTpoBaHME. Pacuer
KOJIMYECTBA  DJIEKTPUYECTBA,  3aTPA4yeHHOr0  HA  JJEKTPOXMMHUYECKYH)  PEaKIUIO.
Kynonomerpuueckoe tutpoBanue. BpiOop Toka osnekrponusa. IlpunnunuanbHas cxema
YCTAHOBKHM JUI1 KYJIOHOMETPUYECKOro TUTpoBaHUA. IIpakThueckoe NpHMEHEHHE MeEToAa.
OnexkTporpaBUMeTpudeckuil aHanu3. OOmas XapakTepUCTHKAa METoJa U aHAJUTUYECKOTro
CUTHAJIA.

OOmast xapakTepuUCTHKa XpoMmaTorpaduueckux MeToioB. TeopeTuueckue OCHOBBI
xpomaTorpaduueckux mMeTojoB. Xpomarorpamma. [lapamerpsl ynepxxuanus. KauectBennas u
KOJINYECTBEHHAs] XAPaKTEPUCTUKH AaHAIUTHUYECKOTO CHTHaJIa B KOJOHOYHOM Xpomarorpaguu.
OU3NKO-XMMHUYECKHE OCHOBBI Xpomarorpaguueckoro mnpouecca. Knaccudukanus MeTonoB
Xpomarorpauu IO arperaTHOMy COCTOSIHHIO (a3, MO0 MEXaHU3My pa3JIeIeHUus U CIOoco0y
opopmienus rmpouecca. CreneHb pasleieHuss M KpuTepuil ceilekTuBHOCTH. Kputepuit
pasnenenus. OnTumuzanus MpoOLECCOB pasfeneHuss cmeceil BemectB.  Koadduuument
pacnpenenenus. OcHOBHOe ypaBHeHHEe Xxpomartorpadguu. Csizb (OpMBI BBIXOJIHOH KpUBOMl ¢
U30T€PMOM  pacrpenesieHus B KOJOHOYHOM xpomarorpaduu. BeicoTa, 5SKBHBaleHTHas
TeopeTrueckoi Tapenke. Kunernueckas teopust xpomarorpadun. Ypasuenue Ban-Jleemtepa.

[NazoxxuakoctHas xpomatorpadus. O6mas xapakTepucTuka Metoia. ITpuHnunuanpHas
cxeMma ra3zoBoro xpomarorpada. YcTpoilcTBo u Ha3Ha4eHHE y3710B xpomarorpada. TpeboBanus,
npeabsaBIsieMble K HEMOABMKHONW 1 MOJABMXKHOM (a3am. Jlerekropel. MeToabl uaeHTHGUKALNN
BEUIECTB B ra3oBoi xpomaTtorpaduu. MneHTudukanus KOMIOHEHTOB pa3eiieMbIX cMeced ¢
MOMOIIBIO JIOTAPU(PMHUUECKUX HHAECKCOB yaep:kuBaHUs. CrocoObl KOJIMYECTBEHHOIO aHaJIN3a.
[TpumMeps! MpaKTHUECKOTO NCTIOIB30BAHUS Ta30BOM XpoMaTorpaduu.

XKunxoctHas xpomarorpadus. Knaccupukanus MeTo10B KUAKOCTHON XpoMaTorpapum.
Oco6ennoctn  BDOXX. [lpunnunuanpHas cxema IKHIKOCTHOTO Xpomartorpada. Tumsl
nerektopoB B BOXKX. KunkoctHoaacopormonnas BOXKX. HopmansHo-(a3oBblit 1 oOpaieHo-
(da30BbIi BapuaHThI: COPOSHTHI, MTFOCHTEHI, pa3/ieiseMble BemecTBa. Y paBHeHue Hokca. Merobt
UIEHTU(QUKAIMK BELIeCTB U KojuuecTBeHHoro aHanuza B BOXKX. Ilpumeps! mpakrtuyeckoro
ucnionb3oBanuss BOXKX. PacnpenenurensHas OymaxxHas xpomarorpadus. KauecTBennas u
KOJINYECTBEHHAs] XapaKTEPUCTUKU aHAIUTUYECKOro curHaia. O6iacTe npuMeHeHus. lenb-
xpomarorpadus. Ilogswknas u HemoaBrkHas ¢a3pl. OOmee ypaBHEHHE, OIMUCHIBAIOIICE
npoliecc resp-xpomatorpaguu. BosmoxHocTH reiab-xpomarorpaduu. [IpuMeps! mpakTHYecKoro
ucronb3oBanus. MoHooOMeHHass u MOHHas XxpomaTorpadus. TpeOGoBaHUs, TpeAbABISIEMbIE K
peakuusM HOHHOro obmeHa. OcobeHHocTH HMOHOOOMeHHOW xpomarorpaduu. KoncranTta
uoHHOro oOmeHa. M3orepmbl moHHOro oOMmeHa. Karmonutel m anmoHuTH. KoddduimeHnt
cenektuBHOCTH. MoHHas xpomarorpadus. biok-cxema nonHoro xpomarorpada. Pazaensiomue
Y KOMIICHCAIIMOHHBIE KOJIOHKH. AHAIUTHYECKUE BO3MOKHOCTH METO/A.

ABTOMAaTMYECKMM M aBTOMATU3UpPOBaHHBIM aHanu3. [lpyrue Meronbl aHamusa.
JuckperHble aBTOMaTHdeckne aHanm3atopsl. [IpmHnmn nerictBus. HenpepbIBHBIN IPOTOYHBIN
aHaM3 W TPOTOYHO-WHKEKIMOHHbIM aHanu3. [loHstne o0 aHamuTH4YecKOoM  Macc-
cnexkrpoMeTpun. CynHOCTh METOAA. AHAIN3 OPraHUYECKUX BEIECTB. DIEMEHTHBIN aHaIH3.
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4. O0beM AUCHUNIMHBI X BU/IbI Y4eOHOH padoThl

O6Bem
Bunst yueOHoii paboThI
B 3aueTHEBIX B akagemuueckux
CIMHUIIAX Jacax

OO01mmas TpyA0eMKOCTh TUCITUTITHHBI 30 108

10 y4eOHOMY IUIaHy '

AyUTOpHBIC 3aHITHUS: 48/36 48
Jlextmu (JIek) 16/36 16
JlaGopatopusie padotsl (JIP) 32/36 32

CamocrosrenbHas pabora (CP) 60/36 60

By uTOroBoro KOHTPOJIS: 3a4€T C OLICHKOM (3.0.) - -

AHHOTaNUsA padoyeil MPOrpaMmMbl IUCUUIIJIMHBI
MoaeaupoBanne XUMHKO-TexXHOIoruuecknx npoueccon (61.B.0/1.9)

1.Lenp AMCHUIUIMHBI: TIOJNyYCHUE CTyJeHTaMHU-OakamaBpamMu 3HAHUK B o001acTu
KOMITBIOTEPHOTO MOJICTTUPOBAHMS XUMHKO-TEXHOJIOTHYECKUX TIPOIECCOB C NPHUMEHEHUEM
COBPEMEHHBIX CUCTEM KOMIbIOTepHON Marematuku, B yacTHocTH MATLAB u VBA, a Takxe
NpUOOpETEHNE WMHU TMPAKTHUYECKUX HABBIKOB Pa3paOO0TKH JAHHBIX KOMITBIOTEPHBIX MOJEIICH ¢
OJIHOBPEMEHHBIM pPEIICHUEM 3a/1a4 CTPYKTYPHOU U MapaMeTPUIECKON UICHTU(PUKAIIH.

2. B pe3yJbTaTe M3yUeHUs: JUCHUILIMHBI 0aKaJIaBP 10JKEeH:

Osnadems CienyOMUMA KOMIICTCHITUSIMU:

. CIOCOOHOCTh HCIIOIh30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIIUATIIINH
B MpodeCCHOHATBHON ACATEIHHOCTH, TMPUMEHSIET METOJbl MaTeMaTHUYeCKOro aHaiu3a |
MO/ICTUPOBAHHSI, TCOPETUUICCKOTO M IKCIIEpUMEHTAIBHOTO HccienoBanus (OITK-2)

. CIIOCOOHOCTh  HMICTIONIb30BaTh COBPEMEHHBIC WH(MOOPMAIMOHHBIC TEXHOJOTHH,
MPOBOAUTH 00pabOTKy MH(POPMAIIUU C UCIIOJIB30BAHUEM MPUKIIAJIHBIX MPOTpamMM U 0a3 TaHHBIX
JUISL pacueTa TEXHOJOTHYECKUX MapaMeTpoB OOOPYIOBaHHUS U MOHUTOPHUHTA TPHPOIAHBIX CPEIl
(TIK-3)

. CIIOCOOHOCTh TPUMEHSTH COBPEMEHHBIE METO/Ibl UCCIIEAOBAHUS TEXHOIOTUYECKUX
MPOIIECCOB U TPHUPOIHBIX CpPEl, HCIOJb30BaTh KOMITBIOTEPHBIE CpPEJICTBA B HAy4YHO-
uccnenoBatenbckoi padore (IK-14);

. CIIOCOOHOCTBIO MOJICIUPOBATh JHEPIro-U pecypcocOeperaroniue MpoIeccsl B
npowmbiinuieHHoCcTH (ITK-16).

3namo:

METOJIbl TOCTPOCHHS] SMIHUPUYECKUX (BEPOATHOCTHO-CTATUCTHUYECKUX) M  (PU3UKO-
XUMUYECKUX (TEOPETUUYECKUX) MOJIeNIeH XMMHKO-TEXHOJIOTUYECKUX IIPOLIECCOB; METObI
UICHTU(UKAIIUY MaTEMaTUYECKNX ONMHCAaHUN TEXHOJOTHYECKHX IIPOIIECCOB HAa OCHOBE
SKCHEPUMEHTAIBHBIX JIaHHBIX; METOJIbl ONTUMM3ALUN XUMHUKO-TEXHOJOTUYECKHUX IPOIIECCOB C
MPUMEHEHHUEM SMITUPUICCKUX U/UITH PUBHKO-XUMHUUIECKUX MOJICIICH;

Ymems:

MPUMEHSATh WM3BECTHBIE METObl BBIYUCIUTEIHPHOM MaTEeMaTHKH M MaTEMaTHYECKON
CTAaTHCTUKH JUIsl PEIICHUS KOHKPETHBIX 3a/Jad pacyeTa, MOJCITUPOBAHUS, HICHTUDUKAIUU U
ONTUMU3AIMK TPU UCCIEAOBAHUH, MPOSKTUPOBAHUM U YIPABJICHUHM MPOIECCAMH XUMUYECKON
TEXHOJIOTMHM, a TaKXe YMETb MHCIOJIb30BaTh B CBOEH MPAKTUYECKOM JESITENIbHOCTU MJis
JOCTYDKCHHS DTHX 1€l N3BECTHBIC MAKEThl MTPUKIIAIHBIX TPOTPAMM.

Bnaoemo:

METOJaMH MAaTeMaTHYEeCKOW CTAaTUCTUKH T OOpaOOTKM pe3yJbTaTOB AaKTUBHBIX U
MACCUBHBIX YKCIIEPUMEHTOB, a TAK)K€ METOJAAMH BBIYMCIIUTEILHOW MaTeMaTUKH IJIsl pa3paboTKu
U peanu3aliuy Ha KOMITBIOTEPAaX aJIfTOPUTMOB MOJICTUPOBAHMS, UACHTU(DUKAIIUN U ONITUMH3AIUN
XUMHUKO-TEXHOJIOTMUECKHUX MPOIIECCOB;

3. KpaTkoe conep:xkaHue TUCHUILINHBI:
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3.1. OcHOBHBIE MPUHLMIIBI KOMIIBIOTEPHOTO MOJIETMPOBAHUS XUMHUKO-TEXHOJIOTHUECKUX
nporneccoB (XTII). Marematnyeckue >MIUPUUYECKUE U MaTeMaTHUECKUE (PU3MKO-XMMUYECKHE
MOJACIA M KOMIIBIOTEPHOE MOJAEIUpOBaHue. JIeTepMUHUPOBAHHBIE M  BEPOSTHOCTHBIC
MaTemMaThuueckue Mozenu. [IpuMenenne MeTon0I0ru CUCTEMHOTO aHaIN3a I pelleHus 3aaa4
MozaennpoBaHusa. [IpruMeHeHMe NpUHIMIA «YEPHOIO SIIHMKA» NPHU  MaTEMaTUYECKOM
MOJICJIMPOBAaHUH. ABTOMATH3UPOBAHHBIE CUCTEMBI NIPUKIAAHON HH(popMmaTuku. Mepapxuueckas
CTPYKTypa XHMMHYECKHMX MPOU3BOJACTB M HX MaTeMaTH4yecKux wmoxened. lIpumenenue
KOMIIBIOTEPHBIX MOJEJIEH XUMHYECKHX IIPOLECCOB /I aHalIu3a, ONTUMHU3ALUMU U CHUHTE3a
XUMHUKO-TEXHOJOTHYEeCKUX cucteM. OCHOBHbIE NPHUEMBl MATEMaTHYECKOI'O MOJEIUPOBAHUS:
SMIMPUYECKUH, CTPYKTYpHBIN ((PU3MKO-XUMUYECKUH) U KOMOMHUPOBAHHBIM (TEOPETUUECKU).
[TocTpoeHne cTaTMYeCKUX M AMHAMUYECKHX Mojenel. Pemenue npsmeix 3aaad. [IpoexTHbIN n
HOBEPOYHBIH (OLIEHOYHBII) pacyeT mpoueccoB. Pemenne odpatHbix 3anau. [lapamerpudeckas u
CTPYKTypHass HJIEHTU(UKALMUS MaTeMaTUYeCKUX Mojeeil. YCTaHOBJEHHE aJeKBAaTHOCTU
MaTeMaTHUecKux  Mogjened. CrpaTerus  INpPOBENEHUS  PACUETHBIX  MCCIENOBAHUH U
KOMITBIOTEPHOT'O MOJEIMPOBAHMS PEATBHBIX MTPOLIECCOB.

3.2.IlocTpoeHue SMIUPUUECKUX MOJIEIIEH:

. Q@opMynMpOBKa  3aJadyd  ANIPOKCUMAalUW  JaHHBIX Ul OIMCaHUsA
SKCHEPUMEHTAIBHBIX 3aBUCHUMOCTEH M IOJIYYEHHUS SMIIMPHUYECKUX MOJENEH MpOLEecCOB. Bupl
KpuTepueB anmnpokcumanuu. Kpurepuil mMeroza HaumMeHbIIMX KBajparoB. Pemienue 3agaun
alIPOKCUMALMKA  JUIsl HEJIIMHEWHBIX M JIMHEWHBIX [0 IIapamerpaMm Mojened. Marpruynas
(bopMyIMpoBKa 3a/a4M aNMpPOKCUMALUU. AHATUTUYECKHA U ANTOPUTMUYECKUHA MOJIXOABI IS
pemeHuss 3aJadd annpoKCUMAalWW Ul JIMHEWHBIX W JIMHEAPU30BAaHHBIX MOJEJIEN METOI0M
HauMEHBIINX KBaJPATOB,;

. 3aKOH HOPMAJIBHOI'O PacHpeiesieHuss JUlsl BEKTOPHBIX CIYy4YalHBIX BEJIIMYUHBI U
ONpENIETICHNE MX YHCIIOBBIX XapaKTEpUCTHUK. MaTemMaTH4ecKOoe OKHJAHWE WU JHCIEepCUs Ui
BEKTOPHBIX CIIy4alHBIX BEJWYUH. JIMCIIEPCHOHHBIM M KOPPESALUOHHBIM aHanu3. [loHsaTus
JUCIIEPCUU  BOCIIPOM3BOJMMOCTM M AJCKBATHOCTH, A TAaKXK€ OCTAaTOYHOW JUCIEPCHH.
OmnpeneneHue BBHIOOPOUHBIX KOA(PPHUIMEHTOB KOPPEIALUU U KOA(PPUIMEHTa MHOXKECTBEHHOU
koppenmsaini. CTaTUCTUYECKWH TIOAXOA K OMPEACNICHUIO OIMMUOOK ¢ TOTPENTHOCTEH B
9KCIIEPUMEHTAIBHBIX TOYKAaX U3MEPEHNUI;

. PErpECCUOHHBI W KOPPEJSILIMOHHBIA aHAIW3 Ul IOCTPOEHUS AMIIMPUYECKUX
MoJieJiell Ha OCHOBE JaHHBIX MACCHUBHOTO HKcrepuMeHTa. I[loHATHS (QyHKIMM OTKIMKA U
¢daxTopoB. OCHOBHBIE JOIYIIEHHUS PETPECCHOHHOTO M KOPPESIMOHHOrO aHanmu3a. Kpurepuu
NPOBEPKU OJHOPOJHOCTU Jucriepcuil. BpiOop BuAa ypaBHEHUN perpeccuu, a Takke
ornpeneneHue Kod(p(UIMEHTOB PErpecCMd M HMX 3HAYUMOCTH C MCIOJIb30BAHUEM KpPUTEpUs
CreronenTa. [Ipouenypa uCKIoueHNs HE3HAYUMBIX KO3 GUIIUEHTOB perpeccun. OnpeneneHue
aJICKBaTHOCTH PErPECCUOHHBIX MOJENEH C IIOMOIIBI0 KpuTepus duniepa;

. OCHOBHBIE TOJIOXKEHUSI TEOPUM IUIAHUPOBaHUSA dKcrepuMeHToB (I): momHbIi
daktopubiii dkcnepuMmeHT ([IDD) m oOpaboTka ero pe3ynbraroB. ONTHMAIbHBIE CBOMCTBA
MaTpUIlbl TUTAHUPOBAHHUSI M CBOWCTBO OPTOTOHANBHOCTH. Ormpenenenune KodQPHUIUEHTOB
MOJZIeJI€, MX 3HAYMMOCTM M TIPOBEpPKa aJeKBATHOCTH YypaBHEHUs perpeccuu. CBOWCTBO
pOTaTabeIbHOCTH MOJIHOTO (PaKTOPHOTO SKCIIEPUMEHTA;

o OCHOBHBIE  IIOJIOKEHUS] ~ TEOpUM  IulaHUpoBaHusA  skcnepumeHtoB  (II):
OpPTOTOHAJIbHBIA LEHTpanbHbli koMno3uunoHHbIM mian (OLIKII) skcnepumenToB u 00paboTka
ero pesyspraToB. OOecredeHHe OpPTOrOHAIBHOCTH MAaTpUIllbl IJIAHUPOBAHUS U ONpEJEIICHHE
BEJIMYMHBI 3Be3/1HOr0 Iuieva. Omnpenenenue Ko3PpPUIUEHTOB MOAETH, UX 3HAYUMOCTH U OLIEHKa
aJICKBAaTHOCTH ypaBHEHUs perpeccuu. PacueTHOe BBIYMCICHHE KOOPAMHAT TOYKH ONTHMYyMa
(9KcTpemMyma);

o ONTHMHU3ALMS SKCIIEPUMEHTAIBHBIX MCCIEAOBAaHUNH C TPUMEHEHHEM METO/a
bokca-Bunbcona. OCHOBHbBIE MOAXO/bI K ONTUMH3ALUU SKCIEPUMEHTAIBHBIX HCCIIEIOBAHUM.
OKCHEpUMEHTAIBHO-CTAaTUCTUUECKUM MeTof. CTpareruss ABW)KEHHA K ONTHUMYyMY ILI€JIEBOM
¢yHkmun (QyHKUMHM — OTKJIMKA) TpaJueHTHbIM MeTonoM. Kpurepuum HOCTHKEHHS «IOYTH

58



CTallMOHAPHON 00JIACTH» W METOABI YTOYHEHHUS TIOJOKEHUSI ONTHUMAIBHON TOYKH B ()aKTOPHOM
MIPOCTPAHCTBE.

3.3. Iloctpoenue GU3NKO-XUMHUECKUX MOJIEICH:

o 3Tanbl MaTEMAaTUYECKOTO MoJenupoBaHus. @opMyIUpOBKa TMIOTE3, TOCTPOCHHE
MaTEeMaTHYECKOT0 OMKMCaHUs, Pa3padoTKa MOJACIUPYIOIIETO aJropuT™Ma, IPOBEPKa aJIeKBATHOCTU
MOACIN H I/II[CHTI/I(l)I/IKaHI/IH HuX mnapaMeTpoB, PACUCTHBIC HCCICOAOBAHUA (BI)IT-H/ICJ'II/ITGJ'II)HI)II\/'I
9KCIIEPUMEHT);

o COCTaBJICHHE CUCTEM YpPAaBHEHHMH MaTeMaTHYECKOTO OIMCAHHs IPOLECCOB U
pa3paboTka (BbIOOp) aJITOPUTMOB HUX perieHus. blouHbI NPUHIUI MOCTPOEHUS! CTPYKTYPHBIX
MaTeMaTHueckux mozeneil. O000IeHHOe ONMCaHUe JBIKEHHUS MOTOKOB (a3 B ammaparax ¢
NOMOUIbI0  TUAPOAMHAMMYECKHUX  MOJENeH,  YUYMTHIBAIOUIMX  COCPEJAOTOYEHHBIE U
pacmpesielieHHbIe UCTOYHHKM BEIIeCTBa M SHEpruu (TeruioThl). JlokalbHblE WHTEHCHUBHOCTH
HCTOYHHUKOB BCHICCTBA MW TCINIOTBI B IIOTOKAX, COOTBECTCTBYIOIIHEC pPa3JIMYHbIM (i)I/ISI/IKO-
XUMHYECKHX mpoieccaM. OCHOBHBbIC TUIIBI YpaBHEHHWH MaTEeMaTHYE€CKOTO OMUCAHUS XUMHKO-

TEXHOJIOTMYECKHUX IPOLECCOB — KOHEYHblE, OObIKHOBEHHbIE U epeHuanbuble U
nuddepeHIaIbHbIe YpaBHEHHUS B YACTHBIX MPOU3BOIHBIX;
o MaTEMaTHYECKOE MOJEIMPOBAHUE CTALlMOHAPHBIX M JMHAMUYECKUX PEXKHMOB

THJIPABINYECKUX IPOLIECCOB B TPYOONPOBOAHBIX CUCTEMAX, ITI00AIbHBIE U I€KOMIIO3ULIMOHHBIE
METOJIbl PELICHHUs] CHCTEM HEIMHEMHBIX YPAaBHEHMM, a TaKK€ SIBHbIE U HESIBHbIE METOMbI
YUCJICHHOTO PELIEHHsI CUCTEM OOBIKHOBEHHBIX NU(depeHIanbHbIX ypaBHeHUH. CocTaBiieHue
ypaBHEHHI MaTEeMaTWYeCKOro omucaHus mpouecca. [loctpoenne HHPOPMALMOHHBIX MAaTPHIL
MaTeMaTHYeCKUX Mojene Juisi BbIOOpa OOLIEro ajroputMa pelieHHs — MOJENIUPYIOLIEro
anropuTMa.  Peanuzammst — adrOpUTMOB — PEUICHHST ~ HENWHEHHBIX W OOBIKHOBEHHBIX
muddepeHnaIbHBIX ypaBHeHUH. Onucanue crarmoHapHbIX pexkumoB XTI ¢ mpumeHeHneM
CUCTEM JIMHEWHBIX W HEJIMHEWHBIX ypaBHEHUH. MTepanuoHHBIE aIrOPUTMBl PELICHHUS.
[TpumeHenne MeTonOB MHpoCThIX HTepauuil U HeioroHa-PadcoHa s moimydyeHMs pelieHHs.
[Ipobnema cxonuMocTH mporecca peuieHus. J|eKOMIIO3UIIMOHHBIN METOJ PEIIEHUs CIOKHBIX
CHUCTEM KOHEUHBIX YypaBHeHMH. IlocTpoeHune wuH-GOpMALMOHHON MaTpuIlbl Ui BbIOOpa
ONITUMAJILHOTO AITOPUTMA pelIeHus 3aaa4yn. [loHATHe KEeCTKOCTH cucTeM AudQepeHnnatbHbIX
YpaBHEHUH U KPUTEPUHU >KECTKOCTH. SIBHBIE (OBICTpble) WM HEsIBHBIE (MEAJIEHHBIE) METObI
pewenus. Meto/ipl iepBoro (Meron JDitniepa), Broporo ( MOAU(pHUIMPOBaHHBIE METOJIBI Ditepa)
u yetBeproro nopsaka ( Meron Pynre-Kyrra). OnieHka TOUHOCTH METO/0B — OMIMOOK yCEUEHHUSI.
Ilepexoauple ommMOKkM M OMMOKM  OKPYIJICHMS TPH  YHMCICHHOM HMHTETPUPOBAHHUU
muddepeHIManbHBIX  ypaBHeHUH. CrocoObl o0ecnedeHuss CXOJUMOCTH pELIeHHUs 3ajayu.
[IpuMeHeHre HESBHBIX METOAOB Ui pPELICHUS JKECTKHMX CHCTeM Ju(QepeHIHaIbHbIX
ypaBHeHui. OnpeneneHns mara MHTETPUPOBAHKS UTEPAIMOHHBIM MeTotoM. MeTtonioB Kpanka-
Huxonbcona (meTon Tpanenuil);

o MaTeMaTHYEeCKOE  MOJEIMPOBAHUE  CTAL[MOHAPHBIX  PEKUMOB  IPOLECCOB
TEIUIoNepelayd B IUIACTMHYATBIX W 3MEEBUKOBBIX TeMJI0oOOMeHHHMKaX. MaremaTuueckoe
OIMCaHNE MPOLECCOB C IPUMEHEHUEM MOJENIEH UA€aTbHOTO CMEILIEHUS ¥ BhITeCHEHUs. BpiOop n
rpaguyeckoe IMpeJCTaBlIeHUE aIrOpUTMOB pemieHus. [IpuMeHeHHe CTaHJapTHBIX METOJI0B
BBIUMCIUTEIbHOM MaTeMaTHKHU AJIsl PELLEHUs 3aay;

o MaTEMaTUYECKOE MOJEIMPOBAHUE CTALMOHAPHBIX  PEXHMOB IIPOLIECCOB
TEIUIoNepelayd B MPSMOTOYHBIX M NMPOTUBOTOUHBIX TPYOUAThIX TEIMJIOOOMEHHUKOB, pEIlEeHHE
3amaun  Komm W KpaeBOW 3aJadydl  TpU  HMHTETPHUPOBAHUU  CHUCTEM  OOBIKHOBEHHBIX
muddepeHManbHbIX YpaBHEHUH. MaTemMaTtnyeckoe ONMCaHHe MPOLIECCOB C NMPHUMEHEHHEM
MOJIEJIEH UIEeaIbHOrO BhITeCHEHUs. Pemenne 3anaun Komm n xpaeBoit 3agauu. [IpencraBinenue
QITOPUTMOB  BBIYMCICHMH B BHJE HH(POPMALMOHHOM MAaTPULBI CHUCTEMBl YpaBHEHUH
MaTEeMaTHYECKOTO OIMMCaHWs M OJIOK-CXeM pacdyeToB. Maremarndeckoe ommcanune XTII ¢
IPUMEHEHHEM CUCTEM OOBIKHOBEHHBIX IU((depeHInalbHbIX ypaBHeHHNA. Onucanue 00beKTOB ¢
pacnpeneNeHHbIMU B MPOCTPAHCTBE MapaMeTrpamu. PopMyJIupoBKa HayalbHBIX M KpPaeBbIX
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yCIIOBUHM 3ajad penieHus. YucneHHbIH aaroputM 1-ro mopsaka g perieHus 3agaun Komm.
MeTton «IIpUCTPETIKN» ISl pELICHHs KpaeBOH 3a1aun;

o MaTEMaTUYECKOE MOJEIMPOBAHUE CTAllMOHAPHBIX PEXHMOB IPOLIECCOB B
peakrtopax ¢ Memankod. OnucaHMe MUKPOKMHETHYECKHX 3aKOHOMEPHOCTEH MpPOTEKAHUS
IPOM3BOJIBHBIX CIIOXKHBIX XUMHUECKUX pEeakIMid B JKUAKOH (asze Jii MHOTMOKOMIIOHEHTHBIX
cucteM. OmpeneneHne KIIOUEBbIX KOMIIOHEHTOB CIIOKHBIX XHMHUYECKUX PEaKIHi c
OPUMEHEHHEM METOJOB JIMHEWHOM anreOpsl - paHroB MaTpUl] CTEXMOMETPHUYECKUX
K03 UIMEHTOB peaklud. MaTemMaTuyecKkoe ONKucaHue PeakKTOPHOro mpoliecca ¢ pyOamikou s
IPOM3BOJILHON CXEMbl IPOTEKAHUSI XUMUYECKOH peakui. BpiOOp anropuTMoOB peleHus 3a1aun
C MPUMEHEHHEM MH(POPMALIMOHHON MaTPUIIbl CUCTEMbl YPaBHEHUN MAaTeMaTHYECKOTO OMHUCAHUs
U MIPE/ICTaBIICHUS aJITOPUTMa PELICHHS C TIOMOILIbIO OJOK-CXEMBI pacyeTa Ipolecca;

o MaTEMaTHYECKOE MOJIEIMPOBAHUE HECTALMOHAPHBIX PEXUMOB IPOLIECCOB B
peakTopax ¢ Melaiakoil. Maremaruueckas MOCTaHOBKA 3aJaud JJIsl peaklUd C MPOU3BOJILHON
crexuomerpudeckor cxemoil. d®opmynupoBka 3amaun Komm — 3agauM ¢ HavaabHBIMU

ycioBusIMU. Pa3HOCTHOE Tpe/CTaBlICHHE CHCTEMBI OOBIKHOBEHHBIX UG depeHIInaTIbHbIX
ypaBHeHuil. IlocTpoeHne HHPOPMALMOHHOW MAaTpUIBl A BbIOOpA aIrOpuUTMa pelIeHHs.
['paduyeckoe mpecTaBiIeHUE aIropuTMa pelIeHs B BUIE OJIOK-CXEMbI pacyeTa;

o MaTeMaTU4YeCKOE MOJICIMPOBAHUE CTAllMOHAPHBIX PEKUMOB B  TpyOUaThIX
peakTopax ¢ NpSMOTOYHBIM U IIPOTUBOTOYHBIM JIBUJKEHUEM TEIJIOHOCUTENEH. MaTemaThueckas
IIOCTaHOBKA 3a/1ayyl U1 PEaKLUU ¢ KOHKPETHOM CTEXMOMETpPUYECKON cxemou. PopMylIHpOBKa
3anaun Komm — 3a7auu ¢ HayajabHBIMU YCIOBHSMHM U KpaeBOW 3ajaud — 3aJa4M C KpPaeBbIMU
yCcIoBUsAMHU. Pa3sHOCTHOe mpencTaBieHUE CUCTEM OOBIKHOBEHHBIX — JU(QepeHIHaIbHbIX
ypaBHeHmid. IlocTpoeHne WHPOPMALMOHHBIX MATPHIl Ui BbIOOpA alrOPUTMOB pEIICHHS.
I'paduueckoe npeacTaBaeHne alrOPUTMOB pPEILIEHHs B BUJIE OJIOK-CXEMBI pacyera;

o MaTEMaTUYECKOE MOJIEIMPOBAHUE HECTALMOHAPHBIX PEXUMOB IPOLECCOB B
TpyO4aThIX pEaKTOpax W YHUCICHHbIE AJITOPUTMbl AMCKPETU3ALMU JJIsl PEIICHUs CHCTEM
T QepeHraIbHbIX YPaBHEHUI € YaCTHBIMU NPOU3BOAHBIMH. MaremaTruyeckas MOCTaHOBKa
3a/1a4U IS pEaKIUU ¢ KOHKPETHON CTEXMOMETPUUECKON cxemoi. DPOopMyIMpOBKa HAYaJIbHBIX U
rpaHUuHBIX ycnoBuil. JluddepeHunanbHble ypaBHEHUs] B YAaCTHBIX POM3BOJIHBIX -
AIIUNTUYECKOT0, MapaboJIMYecKOro U TUNEepOOIIMYECKOr0 THUIOB. AJTOPUTMBI  PELIEHUS
ypaBHEHMH Mapabonauyeckoro Tuma. MaremaTuueckass MoOJeNIb XUMHUYECKOrO INPEBpAIlCHUs B
MU30TEPMHUYECKUX YCIOBUSX JIJIsl HECTAIMOHAPHOTO MpoIlecca B TpyOUaThIX ammaparax ¢ y4eToM
IPOJIOJIBHOTO MEPEeMEIINBAaHUs U C TNPUMEHEHHEM OJiHoNapaMeTpudeckor aud¢dy3noHHON
MOJIENIN /ISl ONMUCAHUS THAPOJANHAMHYECKOW OOCTAHOBKM B PEAKIIMOHHOM IOTOKE. AJTOPUTMBI
pelmieHuss B BHJE CHUCTEM  HEJIMHEMHBIX ypaBHEHUH, a Takke OOBIKHOBEHHBIX
Qg QepeHInaIbHbIX YpaBHEHUH TIEPBOTO U BTOPOTO TOPSIKOB;

o MaTeMAaTHYEeCKOE  MOJEIMPOBAHME  CTAMOHAPHBIX  PEKHMOB  IIPOILIECCOB
HENpepbIBHOM MHOTOKOMITIOHEHTHON peKkTu(uKauu 1 abcopbuun. Maremarndeckoe OnucaHue
mpoIrecca MHOTOKOMIIOHEHTHOW PEKTH(PUKAIMU B Tapeiab4aroil KoJoHHe. MojaenupoBaHue
(a30BOro paBHOBECHs W IIpoLECCa Maccoleperaud Ha Tapeskax B MHOTOKOMIIOHEHTHBIX
cUCTeMaX. Y4YeT TEIUIOBBIX OalaHCOB Ha Tapelkax IpU MOJCIMPOBAHMM IIpolecca B
peKTU(PUKALMOHHON  KOJMOHHE.  JIeKOMIO3MLIMOHHBIM  aNropuT™M  pacyera  Ipolecca
pexktudukanMu B KOJIOHHOM  ammapaTe. MareMaTudyeckoe  ONUCaHWE  Ipolecca
MHOTOKOMIIOHEHTHOM abcopOiuu B HacaJoyHOM KoJOHHE. MojenupoBaHue Iporecca
MHOTOKOMIIOHEHTHOW Maccorepefaud B CEKLIMSIX HacaJ04HOM KOJOHHBL. AJITOPUTM pElIeHUs
KpaeBoH 3a/1a4M JUIs1 MOJEIMPOBaHMs Ipoliecca abcopOny B HACATOYHOM KOJIOHHE.

3.4. OcHOBBI ONTUMU3AIMH XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB:

o pelIeHre 3aJad ONTHUMHM3alUU C TEPMOJMHAMUYECKMMH, TEXHOJIOTHYECKUMHU,
9KOHOMMUYECKUMHU, TEXHUKO-3KOHOMUYECKUMH U SKOJIOTMUYECKUMHU KPUTEPUAMH ONTHUMAIBHOCTH.
OnTtumaneheie pecypcocOeperatone XTII. Bpibop kpurepueB ONTUManbHOCTH (LIEIEBBIX
¢yHkuuit). DopMyIMpPOBKa MHOTOKpUTEpHAIbHOW 3afgauu ontumu3zauuu. OcobeHHoCTH
pemieHuss  onTUMHM3aUMOHHBIX 3amad XTIl mnpm  Hamuyum  HECKOJIBKUX  KPUTEPHEB
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ONITUMAIILHOCTH, OBPKHOM XapakTepe 1eaeBoi (GyHKIMH U HaJIMYUHN OTpaHUYeHUi 1-To u 2-ro
pona,

. aJITOPUTMBI OJJHOMEPHON U MHOTOMEPHOM ONTUMH3ALUU. MeToIbl CKaHUPOBaHU,
JOKAJIM3allUd AKCTPEMYyMa, 30JI0TOr0 ceueHuss M uucen PuOOHAuM B Ciydae OJHOMEPHOU
ONnTUMHU3aLMU. MeTopl MHOTOMEPHON ONTUMU3ALUU HYJIEBOTO, IIEPBOTO U BTOPOIO NOPSIKOB.
CuMIiekcHble, cllydailHble W TpaJueHTHbIE METOAbl MHOIOMEpPHOM onTuMu3auuud. Merton
mTpadHbIX GYHKIUH.

3.5. 3akio4eHue:

o puMeHeHne KoMIbloTepHbIX Mozene XTIl npu mpoekTHpoBaHMM XUMHUYECKUX
npousBoAcTB — B CAIIP. 3agaun cucrem aBromaTusupoBaHHoro npoektupoBanus (CAIIP) u
CTPYKTYypa CHCTEM KOMIIBIOTEPHOIO NpoeKTHpoBaHus. VH(popMalMOHHOE W MaTeMaTHYeCcKoe
obecnieuenne CAIIP. ABTOMaTU3MpPOBAHHOE MMPOEKTUPOBAHHME C NPUMEHEHHEM KOMITbIOTEPHBIX
moxenent XTII;

. MPUMEHEHUE KOMIIBIOTEPHBIX Mojeen XTII npu YIpPaBJICHUU
texHonornueckumu npoueccamu — B ACYTII. Komneroreproe monenupoanue XTII B pexxume
peanbHOro BpeMmeHU. Cucrtembl mnpsMoro LUGPoBOro (KOMIBIOTEPHOIO)  YIIPABICHUS
TEXHOJIOTUYECKUMU TporieccaMu. OCOOCHHOCTH peanu3anu KoMrbioTepHbix moxenei XTII B
ABTOMAaTHU3MPOBAHHBIX CHCTEMaX yIpaBiIeHUs TeXxHoJorndeckumu nporeccamu (ACYTII).

4. O0beM AUCHMILVIMHBI M BUbI Y4eOHO# padoThl

KonuuectBo AkazieM. 4acoB
3a4ETHBIX CJIUH.
O011as TPYA0€eMKOCTh U CIUTITTHHBI 3 108
B ToMm uncie Ha oOyueHue 3 108
AyAUTOpHBbIE 3aHATHS: 1,33 48
Jlexun 0,89 32
[TpakTHYecKHe 3aHATHSI - -
JlabopatopHbie paObOThI 0,44 16
CamocrosiTesibHasi paboTa 1,66 60
PacuetHo-rpaduueckue paboTsl - -
Jlpyrue BUBI CAaMOCTOSITENHHON pabOThI 1,67 60
By MTOroBOro KOHTpoJs 3HaHui (udg. 3a4éT) - -

AHHOTALUSA AUCHHUIIINHBI
JHomn. raasbl opranndeckoii xumuu (b1.B.0/1.10)

1. Heap aucuMnaMHbl — IproOpeTeHNE CTYACHTaMU 3HAHUHM O CTPOEHNUU OpraHUYeCKHX
COCIMHEHUI, OCHOBHBIX XHMHYECKMX CBOWCTBAaX pa3IMYHBIX KJIACCOB OPraHMYECKHX
COEJMHEHUH U METOAAX UX MOJIy4YEHUs], KaK IPOMBIIIUIEHHBIX, TaK 1 Ja00paTOPHBIX.

2. B pesyabrare H3y4eHUs JUCHHMILIMHBI CTYACHT J0JIKEH:

Ooénadamp cnenyromumu npodeccruonanbHbiMu KommereHuusmu (11K):

- CIIOCOOHOCTBIO OCYUIIECTBJIATH TEXHOJIOTMYECKUHA TMPOIlECC B COOTBETCTBUU C
pEriIlaMEeHTOM M HCIIOJIB30BATh TEXHUYECKUE CPEACTBA JJI1 U3MEPEHMsS OCHOBHBIX IapaMETPOB
TEXHOJIOTHYECKOTO MPOIecca, CBOMCTB ChIpbs U npoaykuuu ([TK-1);

- TOTOBHOCTBIO M3y4yaTh HAy4YHO-TEXHHUYECKYI0 MH(OpMAIMIO, aHAIU3UPOBAThH
OTEUECTBEHHBIH U 3apyOeKHBII OMBIT 10 TeMaTuke uccnenoBannii (ITK-13)

- CIIOCOOHOCTBIO  IUIAHMPOBATH  JKCHEPUMEHTAJbHBIE MCCIENOBAHUSA, MOIyYarhb,
00pabaThIBaTh U aHATM3UPOBATH MOJTy4eHHBIE pe3yabpTaThl ([1IK-15).

3uamo:

— TEOPETUYECKUE OCHOBBI CTPOEHUS M CBOMCTB pa3IUYHBIX KIACCOB OpPraHMYECKHX
COCIUHCHMIA,
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— CHOCOOBI TOJMYYEHHUS W XMUMHYECKHE CBONCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX
COCJIMHEHM;

— OCHOBHBIE MEXAHU3MBI MPOTEKAHUS OPTAHUUECKUX PEAKIIHIA;

Ymemes:

— TMPUMEHSATh TEOPETUYECKHE 3HAHWS JUISI CHUHTE3a OPraHUYEeCKUX COCIMHCHHI
pa3IMYHBIX KJIACCOB;

— QHAJIM3UPOBATH U MPEJICKA3hIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCTMHCHHUIA;

— COCTaBJISITh CXEMbI CHHTE3a OPIraHUYECKUX COCMHEHUN, 3aJJTaHHOTO CTPOCHHS;

Bnaoems:

— OCHOBaMU HOMEHKJIATYPhI U KJIAaCCHU(PUKAIIUU OPTaHUIECKUX COCTUHEHUM;

— OCHOBHBIMH T€OPETHUYECCKUMU MIPEACTABICHUSIMHU B OPraHUYECKOU XUMUU;

— HaBbIKaMU OOOCHOBAaHHS pAIMOHAJBHBIX CHOCOOOB TMONYyYEHHs OpraHUYEeCKHX

BELIECTB.
3. Kpartkoe cogep:xanue JTUCUMILTHHBI
["ajloreHOnpoON3BOIHEIE. Knaccudukanus. Homenkiatypa. Ankui- 51

QUTHITAJIOTeHUIbl.apOMaTHUeckue  rajoreHuanl.  M3omepus. Homenkmarypa.  CrnocoObl
nosrydeHus. IIpocTpaHCTBEHHOE M 2JEKTpOHHOE cTpoeHue. Pusznueckue cBoMCTBa. Peaknum
HYKJICO(pUIBHOTO 3aMelleHuss W oTweruieHus. [loHsATHe HyKIeo(MIBHOCTH W OCHOBHOCTH
peareHToB. AMOUJICHTHbBIE HYKJICO(QUIbHbBIE PEareHThI.

Meramopranuueckue  COeIMHEHMs. THIBl  CBA3€M B DIEMEHTOPIaHUYECKHUX
coenuHeHUsAX. CrocoObl MOJNydyeHUs JUTHI- M MarHuHOpraHMYecKUx coenuHeHuil. Peaxius
I'punbspa, MexanusMm. Peakiuu ¢ kapOOHUIBHBIMU COEMHEHUSIMH.

Crnuptel. ®enonbl. Ilpoctbie 3¢duppl. OnokcucoenuHeHUs. ANbIETUIBI, KETOHBI.
KapOoHoBbIe KHCIOTHI M UX MPOM3BOJAHBIE. B Ka)10M Kilacce paccMaTpUBAIOTCS CIEIYIOIINe
paszenbl: HM30MEpHUs, HOMEHKIATypa, (U3NYEeCKue U XHUMHUYECKHE CBOWCTBA, CIIOCOOBI
noJty4eHusi. MexaHu3Mbl peakiui.

Mamnonossiit 3¢up. Ilomyduenne. Crpoenne, CH-KucnorHocTs. Peaknum koHaeHcanuu
MaJIOHOBOTO 3(upa ¥ MaJIOHOBOM KHCIOTHI C ajbAeTUAAMU. AMHUHOKHUCIOTHL. J[ukapOoHOBBIE
KHCJIOTBI.

A3sorconepkamue coeauHeHusa.  Hutpocoeaunenus. AmuHbpl. B kaxnoMm kiacce
paccMaTpuBalOTCS CIIEAYIOUINE pa3Aesibl: N30MepHsi, HOMEHKIIATypa, (pu3ndeckne 1 XUMHYECKUE
CBOWCTBA, CIIOCOOBI MoJTyueHus. MeXaHU3Mbl peaklui.

A3a- ¥ 1Ma30coeIMHEHUS

[ToryyeHne nMAa30COENMHEHUN peakUMed JOUa30THPOBAHMS: YCIOBHUS IIPOBEICHHUS
peakuun u MexaHusM. Dusndeckue cBoWcTBa. XuMmuyeckue cBoWcTBa. llomyuenue wu
IPUMEHEHUE a30COCIUHEHNMN.

4. O0beM y4eOHOH JUCHHUILJIMHBI

O6bem
Bzt y4eOHoi paboTe! B 3auerHbIx B akagemuueckux
€IMHUIIAX Jacax
OO0masi Tpy10eMKOCTh THCIUIIJIHHbI 5 180
10 Y4eOHOMY IJIAHY
AyANTOpHBIE 3aHATHSL: 64/36 64
Jlexrmu (JIek) 32/36 32
[Tpaktrueckue 3anstus (I13) 32/36 32
JlaGopartopust - -
CamocrosiTeabHas padora (CP): 80/36 80
Jpyrue BUIBI cCaMOCTOSTEILHON pabOThI 80/36 80
Bua koHTpOJIS: 3aUeT / IK3aMeH 1 Ik3ameH (36)

AHHOTAIIUSA AUCHHUITINHBbI
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Jon. riaBel puznveckoii xumun (b1.B.0/1.11)

1. lean 1 3aga49u AU CHMIJINHBI

Heab AUCHUMIMHBI — O3HAKOMHUTBHCS C TEPMOJUHAMHUYECCKOW TEOPHEH pacTBOPOB
ANEKTPOJIUTOB U DIEKTPOXUMHUECKHX Ierel (rallbBAHUYECKUX AJIEMEHTOB), TIOHATH OCHOBHbBIC
KHHETHYECKUE 3aKOHOMEPHOCTH TMPOTEKAHHMS XUMHUYECKUX IPOIECCOB, POJb KaTaiaw3a s
XUMUYECKON TEXHOJIOTHH.

3agaum u3y4eHus AUCIUIUITMHBI COCTOAT B CIIEIYIOIIEM:

- MOHATh TPUPOAY BO3HUKHOBEHHUS CKayKa MOTCHI[MATA HA TPAHUIIEC MPOBOISAIINX
¢da3 1 BO3MOKHOCTH CO3/JaHHsI aBTOHOMHBIX UCTOUHUKOB AJIEKTPUIECKOM SHEPTUH;

- YSICHUTHh BOXKHOCTh YCTAHOBIICHHUSI MEXaHU3Ma M METOJIOB HAXOXKICHHS CKOPOCTEH
XUMUYECKHUX PEAKIUN TSl KX MTPAKTUYECKON pean3aliiu;

- IaTh  TMPEJACTABICHWE O  COBPEMEHHBIX  OKCIEPUMEHTAIBHBIX  METOJaX
UCCJICTOBAHMSI SJICKTPOXUMHUUCCKHUX SIBJICHUIA U KUHETUKYA XUMHUYECKUX MPOIIECCOB.

2. B pe3yabTarte uzyueHusi kypca «JlonoqnurejbHbie riaBbl GU3NUYECKOH XUMHN»
CTY/JEHT JI0JIKEeH:

Oonaoamp CnenyoOMKUMI KOMIETEHIUSIMU:

- CIIOCOOHOCTBIO ~ UCHONB30BAaTh  OCHOBHBIE  3aKOHBl  €CTECTBEHHOHAYYHBIX
JUCIUIUIMH B TPO(ECCHOHATLHON JIeATENBHOCTH, TMPUMEHSATh METOJbl MaTEeMaTHYEeCKOTO
aHalu3a ¥ MOJEIMPOBAHUS, TEOPETHUECKOTO U dKCIIEpUMeHTaIbHOoro uccaeaoBanus (OITK-2).

3namo:

- OTJIMYUTETHHBIE OCOOCHHOCTH B TIOBEICHUH PACTBOPOB JIEKTPOIUTOB, CBI3aHHBIC
C IPOXOXKJICHUEM DJIEKTPUICCKOTO TOKA;

- TEOPUIO TAIbBAHUYECKUX SIBJICHUH;

- TEOPUH KUHETHUKH, IyTH TEOPETUYECKOr0 pacyeTa CKOPOCTEH XMMHYECKUX
peaKkIuii ¥ OTPaHUYCHHS B IPUMEHUMOCTH PACUYETHBIX METO/IOB;

- OCHOBBI TEOpUU (OTOXUMHUYECKMX M IEMHBIX PEaKIHid, OCOOEHHOCTH WX
CTaJUINHOTO MPOTEKAHUS U YCIOBUS OCYILIECTBIICHNUS;

- OCHOBHBIE€ YEPThI TOMOT€HHOT'O U T€TEPOTCHHOr0 KaTajin3a, MPUYUHBI YCKOPEHUS
XUMHYECKOTO TMpoIiecca B MPUCYTCTBHH KaTaIH3aTopa.

Ymemes:

- MPUMEHATh KOHJIYKTOMETPUUECKHE W TIOTCHIIMOMETPUYECKUE HW3MEpPEHUs IS
ompeIeNICHUsT TEPMOIMHAMUYECKUX (PYHKIIUHA XUMUYECKUX PEaKIIUi, KOHCTAHTHI JTUCCOIUAIINH,
MpOU3BEICHUS pacTBOpUMOCTH, pH pacTBOpoOB U T.J.

- MPUMEHATh  TEOPETUYECKHE 3HAHUS W DKCIIEPUMEHTAIbHBIE  METOBI
uccaenoBaHus (PU3NYECKOW XHMHH JUIS PEIICHUS BOMPOCOB, BO3HUKAMOIIMX NPH H3YYECHUU
KMHETHKU XUMUYECKUX PEaAKIUH;

- MMPOBOJIUTH AHAIN3 M KPUTUYECKH OIICHUBATH TOJYYCHHBIC DKCIEPUMEHTATBHBIC
JIaHHbIE, 00001IaTh U JAeNaTh 000CHOBAHHBIE BHIBO/IBI Ha 0a3e MPOBEAEHHBIX OMBITOB.

Bnaoemes.

- KOMILUIEKCOM COBPEMEHHBIX 3JIEKTPOXMMHYECKUX METOJIOB HCCIICIOBAHMS IS
ONpeIeTICHUsI TEPMOIUHAMUYECKUX XapaKTEPUCTUK JIEKTPOJIMTOB U XUMUYECKHUX PEaKLIUii;

- METOZaMHU  OMpECJICHUs] TOpsSAKa W CKOPOCTH PEaKIWH, YCTAaHOBJICHUS
JTUMUTHUPYIONIEN CTaIUM U MEXaHU3MA N3Yy4aeMON XUMUYECKON pEeaKIINH;

- HABBIKAMUCOCTABIICHUS TallbBAHUYECKUX DIEMEHTOB IJIs IENel OmpeneieHus
TEPMOJMHAMUYECKUX XapAaKTEPUCTUK U KOHCTAHT PABHOBECHS UCCIIEIyEMOM peaKkIuu;

- 3HAHUSIMA OCHOBHBIX 3aKOHOB XHUMHUYECKOW KWHETWUKH, BIUSHHS Pa3IMYHBIX
bakTopoB (TeMrepaTypsl, JaBIEHUs, KaTAIU3aTOPa) HA CKOPOCTh XUMUYECKON PEaKIIHH.
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3. KpaTkoe copepkanue Q1 CHUIITHHBI

PactBopbl anekTponurToB. OnekTpoctarndeckas Tteopus [leOas-Xrokkens. Pacuer
AKTUBHOCTH M CPEJHHUX MOHHBIX KOA(PPHUIMEHTOB aKTHBHOCTH CHIIBHBIX JICKTPOJIUTOB B
pa30aBICHHBIX W KOHIIEHTPUPOBAHHBIX PACTBOPOB U PACTBOPAX YMEPEHHOH KOHLIEHTpPALUH.
VYaenbHas U MoJisipHasl 3JIEKTpUUECKUE MPOBOAUMOCTU. CKOPOCTh JABMXKEHUS W IMOJBHYKHOCTD
MOoHOB. [IpenenpHple MOJSPHBIE JIEKTPONPOBOJHOCTH MOHOB. 3aKOH HE3aBUCUMOIO JIBUKEHUS
noHoB Kounbpaymia. [IpuMeHeHne n3MepeHHil JIEKTPUUECKON MPOBOJUMOCTH ISl ONPEICTICHUS
CTENEHU U KOHCTAHTHI AUCCOLUAIIMU CIIa0BIX AIEKTPOIUTOB.

DNEeKTPOXUMHUYECKHE CUCTEMBI (11enn). BO3HUKHOBEHHE CKavKa MOTEHIIMAa HarpaHUIe
pasznena npoBoaHUKOB lu llpona. JIBoiiHONM 31ekTpuuecKuil Cloi. DIEKTPOIBHXKYIIAs CUia
raJIbBAHUYECKOTO  3JIEMEHTAa, JJIEKTPOAHBI MNoTeHuuan. TepMonvHaMuyeckass Teopus
rajJbBaHUYECKUX SBJICHUHM, ypaBHeHHe HepHcra. Onekrpoxumudeckas ¢(opmMa OCHOBHOIO
YpaBHEHUS TEepMOJMHAMUKU, TemneparypHbiii kodpounuent IAC. Onexrpoast | ullpona,
ra3oBbl€ U OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIE MIEKTPOABbI. THIIBI raJbBaHUYECKUX JJIEMEHTOB!
XUMHYECKHE, KOHIEHTPALMOHHbIE, C IEPEHOCOM U 0€3 nepeHoca. XUMHUYECKne UCTOYHUKH TOKa,
TOIIUBHBIE 2JIEMEHTHI.

Xumuyeckasi KUHeTuKa. CKOpOCTh XUMUYECKOM peakliiy, KOHCTaHTa CKOPOCTH, OPSA0K
U MOJIEKYJISIpPHOCTh peakiuu. KuHeTnka HeoOpaTuMmbIx peakiuii 1-ro, 2-ro, 3-ro u HyJeBOIro
nopsakoB. JuddepeHunanbHble U MHTETpajibHbIE METOJbl OINpPEAETCHUS MOPSAIKAa pPEaKIHU.
Cnoxnple peakuuu. [IpyHIMI —HE3aBUCHMMOIO IPOTEKAHUS  DJIEMEHTAPHBIX  PEaKLUM.
OOpatumble, mapajulefibHble U IOCIENOBaTeNbHbIE peakuuu 1-ro mnopsnaka. BiusHue
TEMIepaTypbl Ha CKOPOCTb peakluu, HpubimkeHHoe mpaswio Baur-I'opda. YpaBHenue
Appennyca, nuddepeHnuanbias U HUHTErpaibHble (OPMbI ypaBHEHHUS. OKCIIOHEHIMAIbHas
dopma ypaBHEHHS AppeHHryca. DHEprusi aKTUBALUHU U IPEIIKCIIOHEHIIUAIBHBIA MHOXKHUTENb.

Teopun XUMHUYECKOM KMHETHUKH: TEOPUsS aKTUBHBIX COYJApPEHUH U TEOpHUS MEePEXOTHOTO
coctosgHuss TIIC (akTUBHPOBAaHHOTO KOMIUIEKCA). OHTAJbIMA W DSHTPONMS AKTHUBAIUH.
DOTOXMMHYECKHE peaknud. XuMudeckue M (poTopuzndeckne CTaauu, BTOPHUHBIC MPOIIECCHI.
Kuneruka ¢oroxumuueckux peakuuil. CeHcHMOMIN3MpOBaHHBbIE (HOTOXUMUYECKHE PEAKIHH.
LenHple peakuyy, MEXaHU3MBbl 3apOKJE€HUS, pa3BUTHS U oOpwiBa nenu. Hepa3perBieHHbIE U
pa3BETBICHHBIC LENHBIE pEaKUUU. BeposTHOCTHas Teopus pPa3BETBICHHBIX PEaKIMM.
[IpenenbHble BIEHUS B LIEMHBIX PEAKLUAX, HUKHUN U BEpXHUN IIpeJiebl BOCINIAMEHEHUS.

Karanmu3. ['omMoreHHbli W reTeporeHHbli Kataiau3. (OCHOBHBIE 3aKOHOMEPHOCTHU
KaTaJIUTUYECKUX peakuuil. BiausHue karanuzaTopa Ha TEPMOJMHAMUYECKHE U KHUHETUYECKUE
napaMmeTpsl peakiu. CelIeKTUBHOCTD KaTaIU3aTopa, KaTAIUTUYECKasi aKTUBHOCTD. [ OMOreHHBIN
karanu3. CIuTHBIA M pa3[eNbHbIl MEXaHU3Mbl KaTAJIMTUYECKOrO JIEHCTBUSA. DHEPreTHYECKUE
JMarpaMMbl  B3aUMOJICMCTBUSL peareHToB ¢ KaTanuzaTopoM. OOmmit u cnenuduueckuii
KHCJIOTHO-OCHOBHOM  KaTaJlu3. Karanuz  kxommuiekcamMM  NEPEXOJHBIX  METAJUIOB.
®epMeHTaTUBHBIM KaTanu3. ['ereporeHHslii KaTann3. THUIBI Ie€TEpOT€HHBIX KaTalU3aTOpPOB.
3aKoH JEHCTBYIOINX MOBEpXHOCTEW. KMHETHKa reTeporeHHbIX peaKiuii.

4. O0beM y4eOHOH JUCIHILJIMHBI

. B 3a4eTHBIX B aKajJieM.
Buabi yueOHoli padoTsl
eIMHUIAX qacax

O0mas Tpy10eMKOCTb JUCHUILIHHBI N0 y4eOHOMY 50 180
IJIAHY '

AyIHMTOPHBIC 3aAHATHS: 1,78 64
Jlextuu (JIek) 0,89 32
[Tpaktuueckue 3anstus (I13) 0,89 32
CamocrositesabHasi padora (CP): 2,22 80

Bua koHTpOJISI: 3a4eT / IK3aMeH sk3ameH (1,0) ak3ameH (36)
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AHHOTAIUSA TUCHUILIHHBI
JlaGopaTopHblii npakTHKyM no opranunveckoii xumun (61.B.0/1.12)

1. Heap AMCHUILUIMHBI — TPHOOPETEHUE CTY/ICHTAMU OCHOBHBIX CHHTE32 OPTaHUYECKHX
BEIIIECTB.

2. B pe3ysbTare n3yueHus JMCUUIJIMHBI CTYIE€HT JI0JI/KEH:

Oobnadamp cnegyronMMI KOMIETEHIUAMMU:

- CIIOCOOHOCTBIO OCYIIECTBIISTH TEXHOJIOTHYECKHHA TMPOIECC B COOTBETCTBHU C
peraaMeHToOM M UCIOJIb30BaTh TEXHUYECKHE CPEICTBA JJIsi U3MEPEHHUS OCHOBHBIX MapaMeTpOB
TEXHOJIOTUYECKOT0 TPOoliecca, CBOMCTB Chipbst U npoaykiuu (ITK-1);

- CIIOCOOHOCTBIO CIIEAMTh 3a BBIIOJHEHHEM IMPAaBUJI TEXHUKU OE30MaCHOCTH,
NPOM3BOJICTBEHHON CaHUTApUH, IIOKAPHOW OE30MacHOCTH ¥ HOPM OXpaHbl TpyAa Ha
npeanpustusx (I1K-6);

- TOTOBHOCTHIO HM3y4aTh HAyYHO-TEXHHUYECKYI0 HH(OpMAIMIO, aHAIM3HPOBATH
OTEYECTBEHHBIH U 3apyOeKHBII OMBIT N0 TeMaTuke uccneaoBanuii (I1K-13)

- CIIOCOOHOCTBIO  TUIAHWPOBATH AKCIEPUMEHTAJbHBIE HCCICIOBAHUSA, MOJIYyYarh,
00pabaThIBaTh U aHATM3UPOBATH MONy4eHHBIE pe3yiabTaThl ([1K-15).

3namo:

- TEXHHUKY 0€30IaCHOCTH B JIAOOpATOPUHN OPraHUYECKOM XUMHUH;

- MPUHIIMIIBI 0€301IaCHOT0 0OpAIIeHHs C OPraHUYECKUMU COCTUHEHUSIMU;

- METO/Ibl U BUJIBI XpoMaTOrpaduu JUist ONpeIeIeHNs COCTaBa PEaKIIMOHHON CMECH;

- TEOPETUYECKHUE OCHOBBI CIIOCOOOB BBIICICHUS, OYUCTKH W HUIACHTH(PHUKAIIUU
OpPraHUYECKUX BEIIECTB;

— OKCIEpUMEHTATbHBIE ~ METOJABl  TPOBENEHUS  OpPraHMYeCKUX  PEaKInH,
MIPOTEKAIOIIUX 10 PA3TUYHBIM MEXaHU3MaM;

- OCHOBHBIE O0IIME METOAMKH B3aMMHON TpaHC(OpMalHMu KIacCOB OpraHUYECKHX
COEIMHEHU M.

Ymemo:

— MPUMEHSITh  TEOPETHYECKHWE 3HAHUSA H  OKCICPUMEHTAIBHBIE  METOIBI
UCCIICIOBAaHHSI OPTaHNYECKON XUMUH MTPH PEIICHUH TPOoQeCcCHOHATBHBIX 3a/ay;

- chopmynupoBaTh ~ mpoOieMy W 00OCHOBaThb  BBIOOp  mpuUOOpPOB |
AKCIIEPUMEHTAIBLHBIX METOJIOB MCCIIECIOBAHMS, TIOCTABUTh LENH U 337a4d U HAMETUTh MyTH HX
JIOCTHKCHHS;

- CUHTE3UPOBATh COCTUHEHHUS 110 MPEIOKEHHON METOTUKE;

- MPOBECTH BBIJCICHHE U OYUCTKY CHHTE3MPOBAHHBIX BEIIECTB HA OCHOBE
TEOPETUYECKUX 3HAHUM 110 OPraHUYECKON XUMHH;

— BBIOMPATh paIMOHAIBHBIA CIMOCOO BBIACICHUS M OYUCTKH OPTaHUYECKOTO
COEJIMHEHUS;

- MPEJICTaBIATh JlaHHbIe Ja0OpaTOPHOTO HCCIEAOBaHUS B BHUIE TPAMOTHO
0(OPMIIEHHBIX METOJTUK;

- MPOBOANTH aHAIIM3 U KPUTHYECKH OLICHUBATH MOJYYEHHBIE SKCIIEPUMEHTAIbHBIC
JTaHHBIE, 0000MIaTh U AeaTh 00OCHOBAHHBIC BEIBOJIBI Ha 0a3e MPOBEAEHHBIX OMBITOB;

— BBIOpATh CIOCO0 MIICHTH()UKANN OPTaHMIECKOTO COCTMHEHUSI.

Bnaoemp:

- KOMIUIEKCOM COBPEMEHHBIX IKCIEPUMEHTANbHBIX METOJIOB OPTaHUYECKOM XUMHHU
JUTSL PEIICHUsI KOHKPETHBIX MCCIIEI0OBATEIbCKIX 33/1aY;

— HKCIIEPUMEHTATBHBIMA METOaMH TIPOBEICHUS OPTaHMYECKUX CHHTE30B.

- OCHOBHBIMHM METO/IaMU UACHTU(PHUKAIIMN OPraHUYECKUX COeTMHEHUN

- npreMaMu 00pabOTKU U BbIIEJICHHS] CHHTE3UPOBAHHBIX BEILIECTB;

3HAHUSMH OCHOBHBIX 3aKOHOB OpPraHMYECKOM XUMHUU [ COJEp)KaTEeIbHOMN
WHTEPIPETAIMH TTOTyICHHBIX YKCIIEPUMEHTATBHBIX PE3yJIHTATOB.

3. Kpatkoe coaep:kanue TucCUHIIAHBI
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be3omnacHeie mpremsl U paBuia padoThl B 1a00paTOpUN OPraHMYECKON XUMUHU.

O6ue Meto bl paboThI B TabopaTopun opranuyeckoi xumuu. Ilocyna, Haubosee yacto
npumensiemass B Jjabopatopuu. Harpeanme. Oxnaxnenue. IlepememmBanue. MeTtoabl
UICHTU(QUKAIMKA U OYUCTKH OpraHMYecKUX BeulecTB. MaeHTHu(uKanms opraHu4ecKux BeIIeCTB
NOCPEACTBOM  pa3nuyHblXx BuUgoB xpomatorpadpuu (TCX, xpomatorpadpus Ha Oywmare,
noHOoOOMeHHast xpomarorpadus, BDXKX), temmeparypbl I1u1aBieHus U pedpakTOMETPHH.
MeTto/1bl CrIeKTpaIbHON UAEHTU(UKAIIMY OPTaHUUYECKUX COSTUHEHU.

[lenn u 3agauM SKCIEpUMEHTa B OPraHUYECKOM CHHTE3€. TeOopeTHYeCKHUE OCHOBBI
nporecca. Breibop ycnoBuit peakumu. Pacuer cuuTtesa. OOmme mnpaBuia IOATOTOBKH U
npoBesieHus cuHTe3a. TexHuka 6e3onacHocTu. [lpubop s nposenenus cuntesa. [IpoBeaeHue
onbiTa. KoHTponbs 3a xomaoM peakuuu. Boiienenue, ouncTka M aHanu3 npoaykTa. CHHTE3bI
BEUIECTB PA3JIMUHBIX KJIACCOB OPraHMYECKHX coelnHeHui. [IpoBeneHue sKkcrepuMEHTAIBHBIX
METO/IOB UCCJIEIOBAHUS PEAKIIUM.

ITpoBenenue peakuuii, IPOTEKAIOLIUX 10 MEXaHU3MaM:

- HyKJI€O(DUIILHOTO 3aMEeIlleHUs] — CUHTE3 IaJIor€HaIKaHOB;

- HYKJICO(QHUIBHOI'O HMPUCOETUHEHUSI — CHUHTE3 CIOXKHBIX 3()UPOB KapOOHOBBIX KHUCIOT,
aMUJI0B KapOOHOBBIX KUCIIOT, a30TCOAECPKAILUX AJbJAETUOB U KETOHOB;

- DJIEKTPOPUIBHOTO 3aMEIEHUs] B apOMaTHYECKOM pSly — pPEaKLUUUd HUTPOBAHMA,
OpomupoBaHus, CyIb(PUPOBAHUS;

- peakuui 1Ma30TUPOBAaHUS U a30COYETAHNUS;

- peakmuii OKHCJICHHS (CHHTE3 aleToHa, |,4-0eH30XWHOHA, OCH30MHOW KHCIOTHI) W
BOCCTAHOBJICHMSI.

4. O0beM yueOHO# JUCUMIIITHHBI

Bupl yaeOHO# paboThI B 3auerHbIxX B akanem.
eIMHUIIAX qacax
OO0mast TpyA0€MKOCTb JMCHHILIMHBI 110 Y4eOHOMY IIAHY 2 72
AYINTOpPHBIE 3aHITHSI: 32/36 32

Jlexmm (Jlek) - -

[Tpaktuueckue 3anstus (113)

JlabopaTopus 32/36 32

CamocrosiTeibHast padora (CP): 40/36 40
Buj koHTpoOJIA: 3a4eT / IK3aMeH - 3auer

AHHOTanus padoyei MPOrpaMmbl AU CHHUIITTHHbI
JlabopaTopHblii npakTukyMm no ¢pusudeckoii xumun (b1.B.0/1.13)

1. lean u 3aaa49u AU CHMIIJIMHBI

Leap AMCHUIIMHBI-O3HAKOMHUTb U PACKPBITH BO3MOXKHOCTH OCHOBHBIX 0a30BBIX
JKCHEPUMEHTAJIBHBIX METOJO0B (hU3NYECKOW XHMHUHM, HAyYUTh CTYJEHTa BUIETH OOJACTH H
npenenbl MPUMEHEHUS] STUX METOJOB HCCIIENOBaHUS, YETKO MOHMMATh MX MPUHUUMHUAIbHBIE
BO3MO>XHOCTH M OTPaHUYEHUS IIPU PEILICHNN KOHKPETHBIX SKCIIEPUMEHTAIBHBIX 3aad.

3agauu u3ydeHUs AUCHMUIUIUHBI CBOAATCA K (DOPMUPOBAHMIO Yy CTYIEHTAa TBOPUYECKOTO
NOJX0/1a K Pa3BUTUIO HABBIKOB (PU3UKO-XMMHUYECKOTO HCCIEI0BaHMS, TPAMOTHON MOCTaHOBKE
7a00paTOPHOTO HCCJENOBAaHUS W HAXOXKICHUIO IyTe ero peaiu3alud, aHaiu3a u
0000IIEHUATIONYYEHHBIX 3KCIIEPUMEHTAIBHBIX PE3yJIbTaTOB.

2. B pesyabTare n3y4eHust Kypca CTYACHT JOJIKeH:

Ooébnadamp cneayonMMI KOMIETEHIIUSIMHU:

- CIIOCOOHOCTBIO ~ MCIOJB30BaTh  OCHOBHBIE  3aKOHBbl ~ €CTECTBEHHOHAYUYHBIX
JUCIHUIUIMH B TpO(ecCHOHATBHON JIeATENbHOCTH, NPUMEHSATh METOJbl MaTeMaTH4YeCKOIro
aHaJIM3a ¥ MOJICIIMPOBAHUS, TCOPETHYCCKOTO U SKCIIepUMeHTabHOTro uccienoBanus (OITK-2).

3uamo:

- MIPUHIIMIIBI pa0OTHI U CXEMbI UCTIOTIb3YEMBIX H3MEPUTEIHHBIX YCTAaHOBOK;
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- BO3MOXKHOCTH METOJOB CIIEKTPOXMMHUU [JIsi TPOBEACHHSI KAayeCTBEHHOI'O U
KOJJMYECTBEHHOTO aHAIM3a XUMHUYECKUX CHCTEM, OIPEACIICHUS] TEPMOJIUHAMHYECKUX CBOMCTB
XUMUYECKHUX BELIECTB;

- KOHJTyKTOMETPUUECKUHUTIOTEHIIUOMETPUUECKUI METO/bI HAXO0XJICHUS
TEPMOJUHAMHYECKUX  XapaKTEPUCTHUK OSJCKTPOJIUTOB (aKTHUBHOCTEH U  KOI(PPUIMEHTOB
AKTUBHOCTH, KOHCTAHTBI JUCCOLIMAIINH, TEPMOJAMHAMUYECKUX XaPAKTEPUCTUK PEAKIUN);

- (DUBUKO-XMMHYECKHUE METOJIbI MCCICAOBAaHUS M aHaidn3a (a30BbIX PABHOBECHH B
OJIHO- U MHOTOKOMITOHEHTHBIX CHCTEMax, IyTH MOCTPOCHHUsI (Pa30BBIX IUATPAMM COCTOSHUS;

- SKCIEPUMEHTAJIbHBIE METOJbl HW3YYEHUS KHHETHMKM XHMHUYECKUX PpEaklMid,
CIOCOOBI ONPEEICHHUS] KOHCTAHT CKOPOCTEN 1 MOPsIIKa XUMUUECKUX PEaKIIHil.

- KJIOPUMETPUUECKUE METOBI OMPENEIICHUS TeTUIOEMKOCTH, TEIJIOBBIX d(PeKToB
U IPYTUX TEPMOXUMHUYECKHX CBOMCTB M3y4aeMbIX OOBEKTOB.

Ymemo:

- MIPUMEHATh  TEOPETUYECKHE  3HAHUS U DKCIIEPUMEHTAJIbHBIE  METOJBI
uccienoBaHus PU3NIECKON XUMHHU MIPH PEIICHUU TPO(HeCCHOHANBHBIX 3a7a4;

- chopMyIUpoOBaTh MPoOIEMy U 0OOCHOBATH BHIOOP IKCIEPUMEHTATHHOIO METO/1a
WCCJICIOBAHMS, TIOCTABUTh IICJIU U 3a/1a41 U HAMETUTH ITyTH X JTOCTIKCHHUS;

- MIPOBECTH MaTeMaTHUYECKyI0 00pabOTKy HSKCIEpHMEHTAIbHBIX TaHHBIX Ha 0aze
TEOPETUYECKUX 3HAHUN N0 (PU3MUECKON XUMUU;

- MIPEJICTaBIIATh IaHHBIC Ta0OPATOPHOTO UCCIICIOBAHMS B rpadudeckoii hoopMe 1 Ha
OCHOBE MOJYYEHHBIX 3aBUCHUMOCTEH ONPENEATh COOTBETCTBYIOUIUE TEPMOAMHAMUYECKHE U
KHMHETHYECKUE XAPAKTEPUCTUKU XUMUYECKON CUCTEMBbI U XUMHUYECKOTO MPOIIeCCa;

- MMPOBOJIUTH AHAIN3 M KPUTUYECKH OIICHUBATH TOJYYCHHBIC DKCIIEPUMEHTATBHBIC
JaHHbIe, 00001IaTh U JeaTh 000CHOBAaHHBIE BHIBOIBI Ha 0a3e MPOBEAEHHBIX OIMBITOB.

Bnaoemw:

- KOMILUIEKCOM COBPEMEHHBIX IKCIIEPUMEHTAIBHBIX METOJ0B (DU3UUECKON XUMHUH
JUISl pEeILIEHNs] KOHKPETHBIX MCCIIEI0BATEIbCKHUX 3a/1a4;

- SKCIEPUMEHTAIbHBIMA ~ METOJAMHM  HCCIIEOBAaHUS COCTOSIHUSL ~XUMHUYECKOIO
pPaBHOBECHS M KWHETUKH XUMHUYECKOTO TIpoIecca.

- npueMaMu 00paOOTKM TOJIyYEHHBIX OMBITHBIX JI@HHBIX JJIs BBISBICHUS U
YCTAaHOBJICHHSI B3aUMOCBSI3eH MEXKIy TEPMOJUHAMUYECKUMHU CBOWCTBAMU U (U3UYECKUMU
napameTpamu Ipolecca;

- 3HAHUSAMHU OCHOBHBIX 3aKOHOB (DHU3MUECKOW XHMHUU JUIS COAEpKATeIbHOM
MHTEPIPETALMH MOTYUYEHHBIX SKCIIEPUMEHTAIBHBIX PE3YyJIbTATOB.

3. KpaTkoe copepxkanue Iy CHUNITHHBI

[IpumeneHnne MeTOAOB (U3UKO-XMMHUYECKOTO HWCCIEIOBAaHUS Ui  ONpeAeTeHUs
TEPMOJIMHAMUYECKUX ¥ KHHETHYECKUX XAPAKTEPUCTUK XUMHUIECKUX CHCTEM.

CHexkTpoXMMHUYECKHEe  METOJbl  ucciaefoBaHUs.KauecTBEeHHbIM  aHaIM3  BELIECTBA
(ompesieieHre MEXbSJIEPHBIX PACCTOSIHUN, MOMEHTOB WHEpHHH MoJiekyn). OmpeneneHue
KOJIMYECTBEHHBIX XapaKTePUCTUK (CTEMEHH AUCCOLMAIMM U KOHCTAHTBI JUCCOIMAIlUU
IEKTPOJIUTOB, TEIJIOEMKOCTH BEIIIECTBA).

ONEKTPOXUMUYECKHE  METOJbl  uccieaoBanus.KongykromeTpus. Onpenenenue
KOHCTAHTHl JHUCCOIMAIMKU C€J1a00Tr0 DSJIEKTPOJIUTa, CTENEHH IUCCOLMALUU, DIEKTPHUUYECKON
NPOBOJAMMOCTH  TMPU  OECKOHEYHOM  paz0aBICHHH  KOHAYKTOMETPUYECKAM  METOJOM.
[TorenimomeTpust. OmnpeneneHre TEPMOJAMHAMUYECKUX XapPaKTEPUCTUK XUMHUYECKOM pEeaKUuu
(AH®, A,G°, A,S°), TemnepaTypHOro ko3 duimenta IC (dE® / dT ), cranmapraoii DJIC (E°),
W3y4CHHE BIUSHUS 100aBOK HA TOTEHIIUAN AJICKTPOAA.

@da30BOe paBHOBECHE B OJHOKOMIIOHEHTHBIX cUCTeMax. PU3MKO-XMMHUYECKUI aHaIu3.
N3yueHne 3aBUCHMOCTH CBOMCTB cucTeMbl OT €€ cocTaBa. Kpusbie oxnaxaeHus. OnpeneneHue

COCTaBa IBTEKTUYECKOU cMmecH. IlocTpoeHne nuarpaMM KMIIEHHS W IUarpaMM IUIABKOCTH JUIS
OuHapHbIX cucteM. OrpaHUYEHHAast pACTBOPUMOCTh B TPEXKOMIIOHEHTHBIX CHUCTEMAX.
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Xumuyeckoe paBHoBecue. OrnpenerneHre KOHCTaHThl XMMHUYECKOTO PpaBHOBECUS U
TEIIOBOT0 3P PeKTa XMMUIECKON peakIui Ha IpUMepe peakiuil pa3nokeHusl.

Tepmoxumus. Kanopumerpus. Onpenenenue TEIUIOEMKOCTHU BEILIECTB
KaJIOPUMETPUYECKUM METOIOM.

4. O0beM y4eOHOH JUCIHIJIMHBI

. B 32a4eTHBIX B aKajieM.
Buabi yuedHoii padoTsl

eTMHUIIAX yacax
O0masi Tpy10eMKOCTb JUCHMILUIMHBI 10 Y4eOHOMY 30 108
IUIAHY '
AYAUTOpPHBbIE 3aHATHS 0,89 32
JlabGopaTopus 0,89 32
CamocrositeanHas padora (CP): 2,11 76
Bua koHTpoJs: 3a4eT / IK3aMeH - 3auyer

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
JlabopaTopHbIil NPAKTHKYM [0 IPOLECCAM H ANNAPATAM XUMHUYeCKOIl TeXHOJIO0TuH
(b1.B. O/1.14)

1. HeJab JMCHUIIMHBI:

3akperyieHue 3HAHUW, MOMY4YeHHbIX NpH U3ydeHuu aucuuiuinebl «[Ipoueccel u
amnmaparbl XUMHUYECKOH TEXHOJOIMM» B 00JacTH OCHOB T'MIPABINYECKUX, TEIUIOOOMEHHBIX U
MacCOOOMEHHBIX MPOIIECCOB, YTO HEOOXOIUMO TpHU MOATOTOBKE OakajlaBpoB MO JaHHOMY
HaIPAaBJICHUIO Ui HAyYHO-UCCIIEI0BATENIBCKON U IIPOEKTHO-TEXHOIOTMYECKON AESTEIbHOCTH.

2. B pe3yabTaTe wu3yYeHHs AUCHHUIUIMHBI O0YYalOLIMWiici 1O mNporpamme
0akajaBpUaTa J0JI7KEeH:

oonadame CAeayOIUMA KOMIIETEHIUSIMU:

- CIOCOOHOCTBIO MCIOJb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIMILUIMH B
npohecCHOHANBHON  ESATETbHOCTH, MPUMEHSITh METOAbl MaTeMaTHUYeCKOTro aHaiu3a |
MOJICTTMPOBAHHS, TEOPETUIECKOTO M IKCTIIepuMeHTanbHoro uccnenoBanus (OIK — 2);

- CIIOCOOHOCTHIO UCIIOJIb30BaTh OCHOBHbBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JJIsi TOHUMAaHHUS
OKpy»aromiero mupa u sienenuit npupoast (OIIK — 3);

- TOTOBHOCTh OCBaMBAaTh M IKCITyaTHPOBATh HOBOE 00OPY/I0BaHUE, TPUHUMATh y4acTHe
B HAJIAXUBAaHUM, TEXHUYECKUX OCMOTpaX, TEKYIIUX PEMOHTAxX, NPOBEPKE TEXHUUYECKOTO
COCTOsTHHSI 000pyT0BaHus U iporpaMMHubIX cpenacts (ITK-7);

- CIIOCOOHOCTBIO IUIAHMPOBATH HIKCIEPUMEHTAJbHbIE HCCIENOBaHUSA, MOIYyYarb,
00pabaThIBaTh U aHATU3UPOBATH MOy4YeHHBIE pe3yabTaThl (1K -15).

3uamop:

- 3aKOHBI [IEPEHOCA UMITYJIbCA, TEIIOTHI U MacChl;

- OCHOBHBIE YpaBHEHMS NPHUKIAJHOW THUIAPABIMKM M 3aKOHOMEPHOCTH INEpPEMEIICHUS
JKHJIKOCTEH;

- OCHOBHBIE 3aKOHOMEPHOCTHU TPOLIECCOB OCAXKICHUS, (PUIBTPOBAHUA M TCUEHUS Yepe3
3€pHUCTBIE CIIOH;

- (pU3UYECKYIO CYITHOCTH MPOIIECCOB TEIJI0- U MAaCCOOOMEHA; OCHOBHBIE KHHETUYECKHE

3aKOHOMEPHOCTHU MaccolepeHoca Ui CUCTEM Ta3(map)-KuaKoCTh;

- TUIOBBIE IIPOLECCH] XUMUYECKON TEXHOJIOTHUH, COOTBETCTBYIOIINE allapaThl U METOBI
UX pacuera.

Ymemo:

- OIPEIENATh XapaKTep ABWKEHUS KUIKOCTEN U ra30B;

- HCIIOJIb30BaTh OCHOBHBIE KMHETUYECKHE 3aKOHOMEPHOCTH TEIIO- U MacCOIepeHoca
IPY aHAJIN3€ TEIUIOBBIX U MaCCOOOMEHHBIX IPOLIECCOB;
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- COCTaBJISITh MaTePHAIBHBIE M TETUIOBBIE OAIAHCHI JJISl CUCTEM ra3(T1ap )-KHUIKOCTb;
- pacCYMTHIBATh apaMeTPbl HACOCHOT'O, TEILIO- U MaCCOOOMEHHOT0 000py10BaHMS;
- COCTaBJIITh TEXHOJIOTHYECKUE CXEMBI  N300pa’kaTh Ha HUX OCHOBHBIE amllapaThl;
- AHAJIU3UPOBATH SKCIEPUMEHTAIbHO IIOJIYyYECHHbIE U TEOPETHYECKH PACCUUTAHHBIC

IIOKa3aTciIn pa60TI>I arraparosB.

Bnaoemo:

- METOJIOJIOTHEH pacueTa THIPOMEXaHHUECKUX, TEIJIOBBIX U MaCCOOOMEHHBIX TMPOIIECCOB.
- METOJIAMH COCTABJICHUS TEXHOIOTMYECKUX CXEM.

3. KpaTkoe conep:kanue THCHUTIINHBI

Ne n/mn HaunmeHnoBanue 1a00paTOPHbIX padoT

1 OnpeneneHue peKMMOB TEUEHUS )KHJIKOCTEH.

2 W3ydenne npoduiisi CKOpoCcTel MOTOKa B TPYOOIPOBOJIE.

3 ['mapaBiarueckoe CONMPOTHBIIEHUE B TPYOOIPOBOJaX (METAIIIMUECKOM U
CTEKJISIHHOM) M 3JIEMEHTax TpyOOnpoBOIHOM apMaTypBhl.

4 OmnpeseneHue TUAPaBINYECKOr0 CONPOTUBICHUS NPSIMOT0 y4acTKa TpyOonpoBoja.

5 OmnpeneneHne THAPABIMYECKOTO COMTPOTHBIICHHSI B AJIEMEHTAX TPYOOIIPOBOIHOM
apMaTypsbl (quadparma, 1pocceabHbI BEHTUIIb).

6 Omnpenenenne THAPOIMHAMHYECKOTO COMTPOTHBIICHHS CyXOHM CUTYATON Tapesku
KOJIOHHOTO ammapara.

7 OmnpeneneHne THAPABIMYECKOTO COMTPOTHBIICHHUS OPOIIAEMON CUTYATOH TapeIKu
KOJIOHHOTO ammapara.

8 M3MepeHue ruipaBiIndeckoro CONpOTUBICHUS TPYOHOT0 U MEXTPYyOHOTro
MIPOCTPAHCTBA TEIMJIO0OMEHHOT0 anmapara.

9 KannOpoBka pacxogomMepa BECOBBIM METOJIOM.

10 W3yyeHne xapakTepUCTHK LIEHTPOOEKHBIX HACOCOB.

11 Onpeznenenue k03 uiMeHTa TemIonepeadr B IByXTPYOHbIX TeMI000MeHHHUKAX.

12 Temnonepenqaua B METAJUIMIECKOM M CTEKISTHHOM  KOXKYXOTPYOHBIX
TEII00OMEHHHUKAX.

13 VHTEeHCHBHOCTH TEIUIONEPEAayH B INTACTHHYATOM TEIJIOOOMEHHHKE

14 W3yuenune mpoliecca HECTAIMOHAPHOI'O TEINIOOOMEHA B ammapaTe ¢ MELIaKOW H
MOTPY>KHBIM 3MEEBHUKOM.

15 Omnpenenenne Kod(QPHUIMEHTOB MaccOOTJaud B Ta30BOH ¢a3e npu HUCTApEHHU
’KMJIKOCTH B BO3YIIHBIM MOTOK WJIM IPU KOHJIEHCAIIMU NTapa Ha MJIEHKE KUJKOCTH B
HAacaJ04YHOM KOJIOHHE.

16 Omnpenenenne KOA(G(GUIIMEHTOB MAacCOOTIAYM B JKHJAKOW (ha3e Tpu JecopOruu
JMOKCHA YTIepo/ia U3 BOJbI B ITICHOYHOM KOJIOHHE.

17 M3ydeHne cOBMECTHOIO TEIJIO- 1 MacCOOOMEHa B HAacaI0UHON KOJIOHHE.

18 W3ydenue mporuecca NpocTol neperoHky OMHaApHOM cMecH M30IPONaHo-BOIa.

19 M3yuenue nporecca NpocToil meperoHku OMHAPHOM CMECH BOJIa-TUIICHIJIUKOIb.

20 W3yuenune nporecca nepuoandeckoil pekTrudukanm OMHApHON CMECH ATaHOJI-BOJa.

21 Paznenenne pacTBOPOB HU3KOMOJIEKYJISIPHBIX BEIIECTB OOPATHBIM OCMOCOM.

22 OmnpeneneHne CKOPOCTH CBOOOJAHOTO OCaXIAEHUS TBEPIBbIX YaCTHUI[ U BCIUIBITHSA
ITy3bIPEN B )KUJIKOCTSIX.

23 W3yyenune mpouecca GuIbTPOBAHUS CYCIICH3UU.

24 ['maponvHaMHKa HENOJIBM)KHOTO U TICEBJIOOKIKEHHOTO 36PHUCTOTO CIIOS.

4. O0beM y4eOHOH TUCHHUIJIMHBI

Bunast yueOHoii paboTh Bcero VI cemecTp

3au. en. AK. gac. 3au. en. AK. gac.

OO6mass TPyIOEMKOCTh JTUCHUIUIAHBI IO

y4eOHOMY IUIaHy 2 72 2 72
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KonrakTHas padora: 0,89 32 0,89 32

Jlexuuu (Jlek) - - - -

[Tpaxtuueckue 3ansatus (113)

JIa6.paboTsl 0,89 32 0,89 32

CamocrositesibHas padora (CP): 1,11 40 1,11 40
Bux MTOroBOro KOHTPOJS: 3a4eT € - - - -
OIEeHKOM

AHHOTanus padoye NporpaMmMsl JUCHUILIMHBI
IIpoekTHpoBaHUe MPOIECCOB U anNMapaToB xumMuieckoid Texnosoruu (b1.B.0/1.15)

1. leab AUCHUILIAHBI.

CyI1ecTBEHHO pacIIUpUTh, CUCTEMATU3UPOBATh U HCIIOJIb30BATh HA NMPAKTHUKE 3HAHUI
OCHOB THMJPABIMYECKUX, TEIUIOBBIX U MAacCCOOOMEHHBIX MPOLIECCOB XMMHUYECKOH TEXHOJIOTHH,
MO3BOJIAIOIIMX BBIMTYCKHUKAM OCYLIECTBIISITH HAYYHO- HCCIIEOBATEIbCKYI0 U IPAKTHUYECKYIO
paboTy Ha NPEANPHUATUSAX.

2. B pe3yabrare wu3yYeHMs JUCHUIUIMHBI O0yYalOIIMiCs 10 NporpamMme
0aKajJaBpUATA [0JI/KEH:

oona0amos CleayOIUMHA KOMIIETCHIUAMMU:

- CIIOCOOHOCTBIO yYacCTBOBaTh B COBEPILICHCTBOBAHMU TEXHOJIOTMYECKHUX MPOLECCOB C
MO3UIMI 3HEPro- U pecypcocOepekeHusi, MUHUMHU3AUN BO3ACUCTBUS Ha OKPYXKAIOUIYI0 Cpeay
(IK-2);

- TOTOBHOCTBHIO OOOCHOBBIBaTb KOHKPETHBIE TEXHMYECKHUE pEIICHHUs NpU pazpadboTke
TEXHOJIOTUYECKUX MPOIIECCOB; BHIOUPATh TEXHUUECKUE CPEJCTBA U TEXHOJIOTUH, HATIPABJICHHBIE
Ha MUHUMH3AIMIO aHTPOIIOI€HHOTO BO3IEHCTBHS Ha OKpysKkaroryio cpeay (ITK-5).

- CIIOCOOHOCTBIO IUIAHMPOBATH HIKCIEPUMEHTAJbHBIE HCCIENOBAHUSA, MOIYyYaTb,
00pabaThIBaTh U aHATU3UPOBATH MOJyYeHHBIE pe3yabTaThl ([TK-15).

3uamop:

- METO/IbI pacyeTa TeIIo- U MaCCOOOMEHHBIX alllapaToB;

- OCHOBHBIE NIPUHIUIIBI OPraHU3aL1H IIPOLIECCOB XUMHUUYECKOM TEXHOJIOTUH;

- TUMOBBIE MTPOLECCHl XUMUYECKOM TEXHOJIOTHUH, COOTBETCTBYIOIINE amnmapaThl U METObI
UX pacyera;

- METO/Ibl COCTaBJIEHMSI TEXHOJIOTHUYECKMX CXEM C HAHECEHHEM BCEX alIapaToB.

Ymemo:

- COCTaBJISITh MaTE€pHUAJIbHBIE U TEIIOBBIE OAIaHCHI JUISl CUCTEM Ta3->KUAKOCTD;

- pacCUMTHIBATh MapaMETPhI TEIJIO - © MAaCCOOOMEHHOTO 000PYA0BaHUS U HACOCOB;

- moalupaTh CTaHIApTHOE OOOpyJOBaHWE, HCIONB3yeMOE B  XHMHUYECKOU
IIPOMBIIITIEHHOCTH.

Bnaoemp:

- METOJIOJIOTHEN pacdyeTa OCHOBHBIX IApaMETPOB TUAPOMEXAHUYECKUX, TEIUIOBBIX H
MacCOOOMEHHBIX MTPOLIECCOB;

- OCHOBaMH MPAaBUIIBLHOTO MOAOOpa TEIIO U MAaCCOOOMEHHOTO 000pYy10BaHMS;

- METOAAMH COCTaBJCHHUS TEXHOJOTMYECKUX CXeM U Tpaduyeckoro u300pakeHus
OCHOBHOT'O 000PYZOBaHHUS.

3. KpaTkoe coep:kanue IuCUHIIAHBI

Beenenue. OmnucaHue NPUHIUIHAIBHON CXEMbl PEKTU(PUKAIMOHHONW YCTaHOBKH
HenpepbIBHOTO JeiicTBus. CpaBHeHHE M 00JacTH NMPUMEHEHMsI HACaJOYHBIX U TapeibyaThIX
KosioHH. [TocTpoeHue paBHOBECHOM JTMHUH HA OCHOBE TIOTYUYEHHBIX HHINBUYabHBIX 3aJaHHH.

Mopyns 1. Pacuer pekTudukainoOHHON KOJOHHBI.

Pacyer HacamouHoit u Tapenpb4yaToil PEKTU(UKAIMOHHONW KOJOHH HEMPEPHIBHOTO
nerctBus. MatepuanbHblii OalaHC KOJOHHBI. PacdeT MUHMMAabHOTO W pabodero (uierMoBOro
gucna. I[loctpoenune pabGounx nuHud. Pacdyer ckopocTH mHapoB W JuaMeTpa KOJOHHBI
Omnpenenenne BBICOTHI amnmapara. PacueT TIuIpaBIMYECKOrO0 CONPOTHUBIIEHUS KOJIOHHBI.
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CpaBHeHHUE NaHHBIX pacdyeTa HACAJOYHOW M TapelibyaTold KOJIOHH. COIOCTaBIICHHE aHHBIX,
MOJyYEHHBIX IO MPOrpaMMaM KOMIBIOTEPHBIX U PYYHBIX pacueToB. BIOOp KOJTOHHBL.

Monynsb 2. PacueT u BEIOOpP TEIII00OMEHHUKOB.

Pacyer u BbIOOp TEmIOOOMEHHUKOB (MCHapuTess, KOHAEHCAaTopa, IOAOrpeBaTes,
XOJIOAWIBHUKOB JTUCTHIUISITA M KyOOBOTO OocTaTKka) mo oOmieir cxeme. ComocTaBiieHUe aHHBIX,
MOJyYEHHBIX MO MpOorpaMMaM KOMITBIOTEPHBIX U PYYHBIX pacueToB. [ MapaBIUYecKuil pacyer.
Br100p onTUMaNbHOTO BapraHTa TEIUIOOOMEHHUKA.

Monynb 3. ['mapoauHaMuvecKe pacueThl.

Pacdyer rHIpaBIMUYECKOTO CONPOTUBIICHHS TPYyOONpPOBOJOB. Pacder onTuMaIbHBIX
TUaMeTpoB TpyOompoBoaoB. Pacuer u moadbop HacOCOB.

Monyns 4. ['paduueckoe opopmieHue.

TexHonoruueckas cxema. PekTudukanoHHas KOJIOHHA OMNPEAENEHHOTO0 THMA C
N300paKCHUEM JIeTaJIell KOHTAKTHBIX 3JIEMEHTOB, PACCYUTAHHBIX B MOyJIE 1.

4. O0beM yueOHOI THCIUTLTHHBI

VIl cemectp

Buj yueOHoii padoThI
B akagem. yacax | B 3a4. exuHunax

O01as TpyA0eMKOCTb I CHUNIITHHBI 72 2,0
AYAUTOpPHBIE 3aHATHS: 16 0,44
Jlexknuu - -
[TpakTrueckux 3anstuit 3ausatus (113) 16 0,44
CamocTtosTenpHas paboTa: 56 1,55

BI/I,I[ HWTOI'OBOI'O KOHTPOJIA: 3a4CT

AHHoOTaIUs padoyeii MporpaMMbl y4eOHOH TUCIUTLINHBI
DJIEKTPOTEXHHKA U MPOMBbIILIeHHas diekTponnka (b1.B.O/1.16)

1. Heab TMCHUNITHHBL:

dbopMupoBaHHE y OOYYAIONINXCS KOMIIETEHITMH, 00ECIIEUYNBAIONINX TEOPETUICCKYI0 H
MPAKTHYECKYI0 TOATOTOBKY BBIMYCKHUKA, YMEIOUIETO BbIOMpaTh M AKCIUIyaTHPOBATh
AJIEKTPOTEXHUYECKHE W DIIGKTPOHHBIE YCTPONCTBA, BIIAJICIONIETO HABBIKAMU HCIOJIB30BAHUS
COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJOTUW HJIsi aBTOMAaTU3UPOBAHHOTO MOJECIHUPOBAHUS U
pacuéra 3JIEKTPUUYECKUX U DJIEKTPOHHBIX LIETIEH.

2. B pe3yabTaTre u3ydyeHuss AUCHMIUIMHBLI O0yYalOIIMHCH MO MporpaMmme
0akaJaBpuaTA J0JI/KEH:

061ademsp CIETYIOIMUMUA KOMIIETECHIUSIMHU:

- CIIOCOOHOCTh pellaTh CTaHAApPTHBIE 3a7aud MPOo(EecCHOHANBLHOW NEeATETbHOCTH Ha
OcHOBe MH(OPMAITMOHHON U OHOIHOTpagrIECcKOi KyIbTyphl C MPUMEHEHHEM HH(POPMaITMOHHO-
KOMMYHHKAITIOHHBIX TEXHOJOTMH U C Y4€TOM OCHOBHBIX TpeOoBaHUN WHPOPMAIMOHHON
6e3zomacHoctu (OITK-1);

- CIIOCOOHOCTH HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B
npopecCHOHATBPHON  JEATENbHOCTH, NPUMEHSITh METOJIbl MAaTEeMaTHYeCKOro aHalu3a |
MO/JICITUPOBAHHS, TCOPETUIECKOTO M AKCIIEpUMEHTaIbHOTO HccnenoBanus (OITK-2).

3uamep:

- OCHOBHBIE TOHSATHS, ONIPEIETCHHS U 3aKOHBI JIEKTPUUECKUX IIeTIeH;

- METOJbl MOJEJIHMPOBAHMS, aHAIM3a M pacuéra IENel MOCTOSHHOTO M INEPEMEHHOIO
TOKOB, METO/I0JIOTHIO 3JIEKTPOTEXHUUECKUX U3MEPEHHIA;
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- YCTPOHCTBO ¥ TMPHHIOUIBI PAOOTHI  AIEKTPOTEXHUYECKOTO M  AIIEKTPOHHOTO
00opy10BaHus, TpaHC(HOPMATOPOB, FIEKTPUUECKUX MALINH, HCTOUHUKOB NMUTaHMUS.

Ymemo:

- OPUMEHATh TEXHOJOTMM  MOJEIMPOBAHHUSA, aHalM3a, pacuéra W SKCIUTyaTaluu
NEKTPUYECKUX CETEeH, MPOMBIIIIEHHOTO 3JEKTPOOOOPYAOBAaHUS U 3JIEKTPOHHBIX TPHUOOPOB;

- BBIOMpATh SJEKTPOTEXHUYECKOE U IJIEKTPOHHOE 000pyHOBaHME Ul pEIICHUs 3ajad
IPOEKTUPOBAHUS U PEATTU3aLUN XUMUKO-TEXHOJIOTMYECKUX MPOLIECCOB U MPOU3BOJICTB.

Bnaoemuv:

- METO/IaM{ MOJIEJIMPOBAHUS U pacuéra JIEKTPUUECKUX U 3JIEKTPOHHBIX LENeil;

- HaBbIKAMM TPAKTHUECKOW pabOThI C 3JIEKTPUUYECKOH amnmapatypoil U 31eKTPOHHBIMU
YCTpPOMCTBAMU.

3. KpaTkoe cogepxxanue 1ucCHMIIMHBI

Beenenue. Ilpenmer, OCHOBHbIE TMOHSTHS, METOJOJOTUS  BJIEKTPOTEXHUKH U
2eKTpoHUKU. KpaTkue wucropuueckue CBEIACHMs. 3aJadyd M MECTO Kypca B IIOJIOTOBKE
OakanaBpa TEXHUKH U TEXHOJIOTUH.

Monyns 1. DiekTpudeckue nenu

1.1. OcHoBHBIE OIpeAcNCHHs, OMHCAHHWS TapaMeTpOB H METOJOB  pacyéra
JEKTPUUYECKUX LIETIECH.

OcHoBHbIE TOHATHSI M OOO3HAYEHHUS JJIEKTPUYECKUX BEJIWYMH U DJIEMEHTOB
aneKkTpuueckux ueneil. OcHOBBI  3nekTpoOe3onacHOCTH. (OCHOBHBIE MOHATHUS — TEOPHH
anekTpudeckux enei. OCHOBHBIE MPHUHIIUIIBI, TEOPEMbI U 3aKOHBI AJIEKTPOTEXHUKU. MeToabl
MOJIETIMPOBAHUS, AaHAJIN3a U pacy€Ta TMHEUHBIX AIEKTPUUECKUX LIETIEN IOCTOSTHHOTO TOKA.

1.2. DnekTpudeckue U3MEpeHus U IpUOOpHI.

MeTtonpl M3MEpEeHUsl DIIEKTPUUYECKMX BEIMYMH: NPSIMbIE M KOCBEHHBIE. AHAJIOrOBbBIE
AIIEKTPOU3MEPUTENIBHBIEC U U(PPOBBIC AIMEKTPOHHBIE TPUOOPHI: YCTPOUCTBO, IPUHIUIT IEHCTBHS,
obnmactu mpuMeHeHusa. l3MepeHHe SNEKTpPUYECKUX  BETUYMH: TOKOB, HAIpPsDKEHUH,
COIPOTUBIIEHUH, MOIIIHOCTH U SHEPTUHU.

1.3. Anamm3 u pacuéT TMHEHHBIX Ienell TEPEMEHHOTO TOKa.

CrnocoObl mpencraBieHUs (B BHUJE BPEMEHHBIX AMAarpamMM, BEKTOPOB, KOMIUIEKCHBIX
yHucell) W TMapaMmeTphl (aMmIUIUTyJa, 4acToTa, HayanbHas (a3a) CHHYCOMAANBHBIX (DYHKIIHIA.
MrHoBeHHOE, CpeaHee W JICHCTBYIOIIEE 3HAYEHMs] MEPEMEHHOIO CHHYCOWJAIBbHOIO TOKa
(manpsokennst U DJ[C). AKTHBHOE, PEaKTUBHOE M TIOJIHOE COTPOTHUBIICHUS BETBU. MOIIHOCTH B
Hersix nepeMeHHoro toka. Koagoumuent momHocTH (cos([1)) M ero TEXHHUKO-IPKOHOMHUYECKOE
3HaueHue. [I[pumenenne anreOpsl KOMIUIEKCHBIX YUCEIN B AIEKTpOoTeXHUKe. KOMIUIeKCHBINH MeTo T
pacuéra JIMHEHHBIX LENeW NEPEMEHHOr0 TOKA. balaHC MOIIHOCTH B LEMSAX MMEPEMEHHOTO TOKA.
Pe3onaHcHbIe SBIEHHS B 3JEKTPUUECKUX IIEMsX. Pe30HaHC HaMpsDKeHWH U TOKOB. AHAIW3 U
pacuéT Tpex(azHbIX Ienell IePEMEHHOT0 TOKa. ABTOMAaTU3UPOBAHHOE MOJIEIIMPOBAHHIE U PACUET
9JIEKTPHUYECKUX U 3JIEKTPOHHBIX (makeTsl mporpamm MultiSim, Mathcad, Excel).

Monynb 2. DeKTpOMarHuTHbIE YCTPOUCTBA U DJIEKTPUUECKHE MALTUHbBI

2.1. TpancdopmaTopsi.

Ha3snauenune u obGnactu npuMeHeHUs TpaHCHOPMATOPOB. YCTPOMCTBO M NPUHIUI
neiictBus  onHodazHoro TpaHchopMaropa. AHAIW3 AIEKTPOMArHUTHBIX —IPOIIECCOB B
TpaHcdopmarope, cxema 3amenieHus. llotepu sHeprum B TpaHchopmarope. BuemrHue
XapaKTePUCTHKHU.

2.2. ACUHXpPOHHbBIE MaIIMHBI.

YCTpoHCTBO W TPHUHIMI — JCUCTBUSA  Tpex(a3zHOro ACMHXPOHHOTO  JIBUTATEIs.
Mexanudeckue U paboune XapaKTepUCTHKH. DHEpreTHIeckne quarpaMmsl. [1yck acHHXpOHHBIX
JBUTATENEl C KOPOTKO3aMKHYTBHIM U (ha3HBIM poTopoM. PeBepcupoBaHue U peryiupoBaHUE
YacCTOThI BPAIICHHUS.

Momyib 3. OCHOBBI NEKTPOHUKHU

72



3.1. DnemenTHas 6a3a COBPEMEHHBIX AJIEKTPOHHBIX YCTPOHCTB.

[TomynpoBosHUKH. YCIOBHbIE O0O3HA4YeHMs, MPUHLUI ACUCTBUS, XapaKTEPUCTUKU U
Ha3HAa4Y€HHE MOJYMPOBOAHUKOBBIX JHOAOB, TPaH3UCTOPOB, TUPHUCTOPOB. WHTerpanbHbIE
MHUKPOCXEMBI, X Ha3HAYCHHE, KIaCCUPUKALII U MApKUPOBKA.

3.2. UcTOYHUKH BTOPUYHOTO 3JEKTPONUTAHUS U YCUIIUTENH ANEKTPUUECKUX CUTHAJIOB.

[TomynpoBOIHUKOBBIE BBIIPSIMUTENHN: KiIAaCCU(UKALUSA, OCHOBHBIE MApaMETpPhl, CXEMbI U
OPUHLUI paboThl BBIIPAMUTEN. OnekTpudyeckue ¢GuiabTpbl. Krnaccuduxanus u OCHOBHbBIE
XapakTepucTuku ycunurenaei. OOpaTHele CBsi3W B omnepanuoHHbIX ycuiureasx (OY), ux
BJIMSIHUE Ha MapaMeTpbl U XapaKTepUCTUKHU ycuiauTens. OCHOBHbIE THIBI yCHIIMTENIEH Ha Oaze

oVv.

4. O01b€éM yueOHOI TN CHUTITHHBI
VI cemectp

Buabl yueOHoii padoThI 3au. ex. Ax. 1ac.
O0masi TPya0eMKOCTh JAUCHHUIJIMHBI 5 180
10 y4eOHOMY ILIAHY
KonTakTHas padora: 13 48
Jlexuun (Jlek) 0,4 16
Jlaboparopusie pabotsi (JIP) 0,9 32
CamocrositesibHas padora (CP): 2,7 96
KontposbHble paboThl 1,1 40
Pedepar 0,6 20
N3yueHue pa3ienoB IUCIUILIAHBI 1 36
Bu MTOroBOro KOHTpOJIsi: K3aMeH 1 36

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
Mpuknagnas mexanunka (61.B.0/1.17)
1. Henu u 3aga4u TUCUMNJIHHBI

Heap AMCHUIIMHBI - HAYYUTh CTYJCHTOB TBOPYECKOMY IIOAXOJIY K BBIMOJTHEHUIO
WH)XKCHEPHBIX PAacUYeTOB Ha MPOYHOCTH, KECTKOCTh U YCTOHYMBOCTH 3JIEMEHTOB KOHCTPYKIIHA,
JeTanel ¥ y3JI0B MAallliH U anmapaToB.

OCHOBHBIMH 33Ja4aMHU JTHCIUIUIHHBI, PEIICHHE KOTOPHIX 00CCIICUNBACT JOCTHKCHHE
EJTH, SBIISIOTCS:

M3y4YE€HHE TUIIOBBIX 3JIEMEHTOB KOHCTPYKLUUN XUMUYECKOTO 000PYI0BaHUS;

MPABUIBHBIM BBIOOpP pAacUETHOW MOJEIH W TMPOBEICHHUE HEOOXOIMMBIX MPOYHOCTHBIX
pacyeToB B Mpollecce MPOSKTUPOBAHUS U OLEHKU PabOTOCIIOCOOHOCTH 3JI€MEHTOB KOHCTPYKIIHIA
XUMHUYECKOTo 000pyA0BaHUS U YCTaHOBOK;

MOHMMAHUE TECHOM B3aUMOCBS3U KOHCTPYKIMH XUMHYECKOrOo OOOpYyJOBaHUS C
TEXHOJOTHYECKHMH MPOLIECCaMH, MX B3aUMHOTO BIHSIHHSI IPYT HA IPYTa;

obecrieueHne HEOOXOAMMOM TEXHUYECKON MH(POpPMAIHMEH Il BOCTIPUATHS CTYyICHTaAMHU
psaa MoCieTyONNX JUCIIATLIIH.

2. B pe3ysabTaTe nzyueHus JTMCUUIJIUHBI CTYAEHT J0JIKEH

Osnadems cienyomUMA KOMIETCHITUSIMU:
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CIIOCOOHOCTh HCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYUYHBIX JUCUUIUIMH B
npohecCHOHANbHOM  JEATeTbHOCTH, MPUMEHSITh METOAbl MaTeMaTHYeCKOTO aHaimu3a |
MOJICTTUPOBAHHMSI, TEOPETUICCKOTO U IKCIIeprUMeHTaIbHOTO0 uccienoBanus (OI1K-2).

3Hamy:

OCHOBHbBIE YPaBHEHUS U METO/IbI PELLIEHUS 3a]1a4 COIPOTUBIICHUSI MAaTEPUAJIOB U AeTajeil
MaIlIWH;

OCHOBHBIE METOJbl PACYETOB Ha IMPOYHOCTb, KECTKOCTh M YCTOHYMBOCTH 3JIEMEHTOB
KOHCTPYKUHMI MalllMH U anmnaparos;

OCHOBBI TEOPHH pacuera JAeTaied W Yy3JI0B MallMH W annapartoB XUMHUYECKOH
TEXHOJIOTHH.

ymembp:

IIPOBOAMTH pacdeTbl 3JIEMEHTOB KOHCTPYKLMII Ha OCHOBE METOIOB CONPOTUBIICHMUS
MaTepuasos;

paccunThIBaTh U KOHCTPYUPOBATh JAETAIN MAILUH 110 UCXOAHBIM JAHHBIM;

IPOU3BOJUTH  pacyeTbl IO  OCHOBHBIM  KpUTEpUAM  pabOTOCIIOCOOHOCTH U
KOHCTPYUPOBAaHUS J€TajIeil MallUH.

enademp:

HaBbIKAMU pacyeTa CONPOTHUBIICHUS MAaTEPUAIOB aHATUTUUECKUMU METOJAMU;

HaBbIKaMU BbIOOpa MaTEpUAIOB [0 KPUTEPUSIM MPOUYHOCTH;

pacueTaMu THUIOBBIX JI€Tal€d MallliH, IOJb3YSCh CIPABOYHOW JIMUTEPATypoll U
'OCTamu.

3. KpaTkoe conep:kanue JMCHUIIHHBI:

1. BBenenue

Pons mpenmera «llpukinagHas MexaHuka» B (OPMHPOBAHMU HHKEHEpPA XHMHUKa-
texHonora. «lIpuknaaHas MexaHMKa» Kak OCHOBa JUIsl MOHMMaHMs palOOThI, yCTpoilcTBa U
0e30MacHOM SKCIUTyaTalluu 000PYI0BaHUS XUMHUECKOTO MTPOU3BOJICTBA.

2. Monynb 1 «Onpenenenue peakuuii onop. PacTspkeHue-coxxaruey.

Paznen 1.1. Onpenenenue peakuuii onop.

AOCOJIOTHO TBEP/IOE TEJI0. DINEMEHThI CTaTUKU. OCHOBHBIE TOHATHUS. AKCMOMBI CTaTHUKH.
VYpaBHeHus paBHoBecHs. CBS3M U UX PEaKIUU.

Paznen 1.2. PactsxeHue-cxaTue.

OcHOBHbBIE JOMYIICHUs] M TPUHILHUIBI COMPOTHUBIECHUS MaTepuaaoB. MeToa ceueHuit.
Hampsokenus, nedpopmannn u nepeMenieHus. 3akoH ['yka. IlocTpoeHue smiop BHYTPEHHHUX
yCWINH, HampspkeHH W mepemenieHuil. CTaTHYecKH  ONpENeNUMble U CTaTHYECKU
HeolpeaenuMble 3a1auu. /JluarpaMmbl pacTsDKEHUS JUIsl IUIACTUYHBIX U XPYIKUX MaTepHalloB U
UX XapakTepucTuku. Jlomyckaembple HampsiKeHHs. YCIOBHE MPOYHOCTH TMPU PACTSKEHUU
(cxaTum).

3. Moayns 2 «Kpyuenue. M3rutdy.

Paznen 2.1. Kpyuenue.

3akoHn ['yka npu cnBure. BHyTpeHHue cuiioBble pakTopsl Npu KpydeHuu. Hanpsokenus B
CTEPKHAX KPYTJIOro ceueHUsl. Y CJI0BUE TPOYHOCTHU MPU KPYUEHUH.

Pasznen 2.2. U3rud.

I'eomeTpryeckne XapakTEPUCTUKHU IUIOCKUX cedeHUH. [IoHATHE YMCTOro U MONEpEeYHOro
u3rn6oB. IlpaBuna mOCTpOEHUS OSMIOp TOMEPEYHbIX CHJI W HM3THOAIOIUX MOMEHTOB.
Omnpenenenue HOpMaibHBIX HAINpPSOKEHUH. YClIOBHE MHPOYHOCTH mnpu u3rude. OmnpeneneHue
KacaTeIbHBIX HalpshkeHuid. ParimonansHbie (hOpMBbI cCeueHUH.

4. Monaynb 3 «CokHOE HAPSHKEHHOE COCTOSTHUEY.

Pa3znen 3.1. CnosxHO€E HaNps)KEHHOE COCTOSIHUE.

OcCHOBBI TEOpUU HAINpPSHKEHHOT'O COCTOSIHUSL M TUNOTE3bl MpoyHocTU. [loHsTHE
HANPSOKEHHOTO COCTOSIHMS. [ 1aBHBIE TUIOMIAKKM U TJaBHbIe HampsbkeHus. OOOOIICHHBIN 3aKOH
I'yka. Ha3nauenue rumote3 npodHocTH. [IoHSATHE 3KBUBAJIEHTHBIX HANpPSHKEHUW U KPUTEPUEB
MPOYHOCTH.
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Pa3nen 3.2. TOHKOCTEHHBIE COCY/IbI.

ToHKOCTEHHBIE COCYIBl XMMMUYECKHX MNPOM3BOACTB. OIpeneiacHue HaNpsHDKEHUH 110
06esmoMeHTHON Teopuu. OcHOBHblE JomylieHus. BpiBojy ypaBHenus Jlammaca. Pacuer
TOHKOCTEHHBIX 000J04YeK Mo YypaBHeHuio Jlamulaca M 1O CTaHZAPTH30BAHHOW METOIMKE.
VYcnoBue npoYHOCTH.

Pa3znen 3.3. Pacyer cxaTbIX cTep)KHEN HA YCTOMUUBOCTb.

VY cToiunuBOCTD 371IEMEHTOB KOHCTPYKIMM. [loHsATHE KpUTHUECKOH CHIlbl U KO3 duLmeHTa
3araca npodHoctu. Pacuer kputudeckoit cuibl o Ditnepy. [peaenst npumenumMocta GopMyJibl
Ditnepa. [IpakTudeckuii crmocod pacdyera Ha yCTOMYHUBOCTb.

5. Monyins 4 «Jleranu Mamun».

Paznen 4.1. Coenunenue aerasneil MayH.

Knaccudukanus neraneil MallMH M anmnapaToB XUMHYECKUX MPOU3BOACTB. Pe3pOoBbIE
coenuHeHus. Pacuer OONTOBBIX COEIUMHEHWI MpPU TMONEPEUHBIX U MPOAOJIBHBIX HArpyskax.
[IInonounsle coenuHenus. HazHauenue u BUAbI INOHOK. PacueT IINOHOK Ha cpe3 U CMSTHE.
Bunei cBapku. O6nacts npuMeHenus. Buabl cBapHbIX MIBOB. PacueT Ha MPOYHOCTH CTHIKOBBIX U
HaXJIECTOYHBIX I1IBOB.

Paznen 4.2. Banbl 1 ocu, uX OMOPHI U COCTUHECHHS.

Banbl, ux knaccuduxanus u HazHaueHue. Ocu. IIpoeKTHpOBOYHBIE pacyeThl BajlOB U
oceil. IlogmmmHMKM cKoybKeHHs. Marepuansl  Bikiaabimed. [logmmnHUKE — KayeHUs.
[IpyHuMNManpEHOE YCTPOMCTBO M OCHOBHBIE TI'€OMETpUUYECKHE pa3Mepbl. JlOCTOMHCTBA,
HEJOCTaTKW W O00JacTH NPUMEHEHUS MNOJAUIMIIHUKOB KayeHWs: U CKoyibkeHus. llpuBogHble
mypTtel. Hasznauenune. Knaccudukauus Myt 1mo nmpuHUUIY IEHCTBHUS M XapakTepy padOThI.
[Topsimok moa6opa MydT ¥ OCHOBBI IPOYHOCTHOTO pacyeTa.

Pa3znen 4.3. Mexannueckue nepeayy.

3yOuateie mepenaun. OKpy)KHOE W paguaibHoe ycwius. Penykropel. OmnpeneneHue u
kiaccugukaus. [IpuMeps! cxem peryKTopoB.

4. O0beM y4eOHOH JUCIHIJIMHBI

B 3aueTHBIX B akazem.

eMHUIIAX gacax
OO0mast TpyA0€MKOCTb JMCHHILIMHBI 110 Y4eOHOMY IIAHY 4,0 144
AYAUTOpPHBbIE 3aHATHS: 1,78 64
Jlexrmm (JI) 0,89 32
[Tpaktuueckue 3anstus (113) 0,89 32
CamocrositesibHas padora (CP): 2,22 80
Buj koHTpoOJS: 3a4eT / IK3aMeH 3auer ¢

OLIEHKOI1

AHHoOTanus padoyeil mporpaMmMbl y4eOHOH AUCHUIINHBI
Ixonaorus (b1.B.0/1.18)

1. Ileaplo u3y4YyeHMs AUCHMILIMHBI SBIseTcs oOecreuyeHHe HEoOXOAUMOro JUIs
YCHEIIHOTO OCYIIECTBICHHUSI NMPOQPECCHOHANbHON JAEATeIbHOCTH YpPOBHS 3HAaHUN B oOnacTu
9KOJIOTHH, OMOC(HEPHBIX MPOLECCOB, TEOPUU IBOJIIOLUH, TPUYUH BOZHUKHOBEHUS U MPOSBICHUN
[J100aJTbHBIX IKOJIOTUYECKUX MPOOIIEM.

3agava TUCHUIUIMHEL - (POPMHUPOBAHUE CUCTEMBI 3HAHHUH (MUPOBO33pEHHUs1) 00 OCHOBHBIX
3aKOHOMEPHOCTSIX (YHKIIMOHUPOBAHUS OKpYXKaloIlled MPUPOJHOM Cpeapl B YCIOBHSX
€CTECTBEHHBIX M aHTPOIIOI'€HHBIX BO3/AECUCTBUM, BKIIIOUAsl OLIEHKY KayecTBa IPUPOJHON cpeapbl U
IOCJICACTBUN €6 U3MEHEHUS.

2. B pe3yabrare wuU3yYeHHs JUCUMILUVIMHBI oOOy4yamoumiuiicsi 1O NporpamMmme
0akaJlaBpHaTA J0JIKEH:

Osnademp creayOmMMU KOMIETEHIIUSIMHU:
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- CHOCOOHOCTBIO MCHOIB30BaTh OCHOBHELIE CCTCCTBCHHOHAYYHBIC 3aKOHLI AJId MOHUMaHUWA
OKpy»karoriero mupa u sieienuii npupoast (OI1K-3);

- CIOCOOHOCTBIO yYacCTBOBAaTh B COBEPIICHCTBOBAHMH TEXHOJOTHUYECKUX ITPOIIECCOB C
TIO3MIIUN 3HEPro- U PeCypcocOEepPerKeHIs, MUHIMH3AIUN BO3ICHCTBHSI Ha OKPYKAIOIIYIO CPEIy
(TIK-2).

B pesynbrare u3ydeHus AMCUUIUIMHBI CTYACHT JOJIKEH:

3uamo:

- (bakropsl, ompexaensromIne YCTOWYMBOCTh OMOChEpsl, XapaKTEPUCTUKU BO3pACTAHHS
AHTPOIIOTCHHOI'O BOSHGﬁCTBHH Ha TIPHUPOAHBIC CPEABL, riao0ajibHbIE HpO6H€MI)I OKOJIOTHH,
OCHOBHBIC AHTPOINOTEHHbIE (DAKTOPBI, BIMAIOLIME HA COCTOSIHME atMocdepsl, ruapocdepsl u
J'II/ITOC(i)epI)I; IMPUHOHUIIBI paAlMOHAJIBHOI'O MMPHUPOAOII0JIB30BaHNA; OPTraHU3allMOHHBIC U IIPABOBLIC
CpPEZCTBa OXPaHbl OKPY>KAIOLIEH CPeIbl; CIIOCOOBI JOCTHKEHUS yCTOMUYUBOTO Pa3BUTHSI.

Ymemn:

- OCYIIECTBJIATH B OOIIEM BHUJIE OLIEHKY aHTPOIOT€HHOI'O BO3JCHCTBUS Ha OKPYKAIOILYIO
cpelay C y4eToM cCrenu(PuKd TPUPOTHO-KIMMATHUYECKUX YCIOBHI; TPaMOTHO HCIIOJIb30BATh
HOPMATHUBHO-IIPABOBbIE aKThl HpU pPabOTE C HKOJIOTMYECKON JIOKyMEHTalueH; NpPUMEHATh
IMPUHIUIIBL o0OecIrieueHnsT DKOJOrnIecKoi 0e30IMacHOCTH IIpru pCIICHUU IMPAKTUYCCKUX 3aj1a4 B
npodeccuoHanbHOM 00IacTH.

Bnaoemp:

- MEeTOJaMM OIIeHKH yIiiepOa OT JesITeIbHOCTH MpeIIpUsTHs; METOJaMu BbIOOpa
paIMOHAIFHOTO CII0C00a MUHUMH3AIMH BO3ICHCTBHS Ha OKPYIKAIOIIYIO Cpey.

3. Conep:kanue TUCHUNIMHBI

OcHOBHbIE TOHATHS JKOJIOTMM; Ouochepa U UYENOBEK: CTPyKTypa Ouocdepsl,
9KOCHCTEMBI, OCHOBHBIE 3aKOHOMEPHOCTH HX (YHKIMOHUPOBAHUS, B3aMMOOTHOILICHHS
OpraHu3Ma M Cpe/bl, SKOJOTHS W 3[I0POBBE YeNIOBEKa; TI00abHBIE MPOOIEMBI OKpY KaIOMIen
Cpelbl; SKOJOTMYECKHE IMPHHLUIBI PAlMOHATIBHOTO MCIOJIB30BaHUSA NPUPOIHBIX PECYpCOB U
OXpaHbl TPHUPOJIbI; OCHOBBI HHKEHEPHOM 3KOJOTMH; HOPMATHUBHBIE JOKYMEHTHI B o0iacTu
OXpaHbl OKpYXKaIOUIeH Cpefbl; MEKIYHapOJHOE COTPYAHMYECTBO B 00JacCTH OXpaHbI
OKpY’Kalollel Cpeibl; YCTOWYMBOE pa3BUTHE OMOC(hEphbl U YeTI0BEYECTBA.

4. O6beM yueOHOi JMCIHUIIHHBI

B 3aueTHBIX B akanewm.

Bunpr yueGHOI paboThI €IMHULIAX yacax
OO0mas TPy10€eMKOCTh THCIIHILTHHBI 110 Y4eOHOMY IUIAHY 3,0 108
AyJAUTOpPHBIE 3aHATHS: 0,88 32
Jlexum (Jlek) 0,44 16
ITpaxtnueckue 3ansatus (113) 0,44 16
CamocrositesibHas padora (CP): 2,12 76
Bua koHTpoOJIs: 3auer - -

AHHOTauus padoyeil nporpaMmmbl y4eOHOM JUCUMIIIIMHBI
Komnsirotepnas rpaguxa (b1.B.0/1.19)

1. leanb aucuunaMHbI

pa3BUTHE MPOCTPAHCTBEHHOT'O MPEJCTABICHUS, HABBIKOB TBOPYECKOTO M JIOTHYECKOTO
MBIIUICHHSI, CTIOCOOHOCTEN K aHAJIM3Y U CUHTE3y MPOCTPAHCTBEHHBIX T€OMETPUIECKHUX (HOpM U
COOTHOIICHUN MEXIy HHUMH, O3HAKOMJIEHHE C METOAaMU KOHCTPYHUPOBAHHUS TMPOCTHIX
MPOMBIIUICHHBIX JeTaliell, OCHOBHBIMU TMpaBUJIAMH U HOpPMaMHU BBIMIOJHEHUS YepTEKeH,
yctaHoBieHHbIMH  cTaHgapramu  ECK]l, TexHuyeckumMu CpeAcTBaMH U MPOTPAMMHBIM
obecreyeHreM aBTOMAaTH3AIHH MPOEKTHO-TpaduIecKux padoT.

3agauu M3ydeHUs AUCIUTUINHBL: BRIPA0OTKA 3HAHWN, YMEHHI W HaBBIKOB, HEOOXOIUMBIX
CTyJEHTaM JUIsl CHCTEMAaTH3aluu M yrayOneHus 0a30BbIX HHXKEHEPHBIX 3HAHUUA B YCBOCHUU
Croco0OB KOHCTPYHUPOBAHUS PA3IUYHBIX TE€OMETPUUECKUX OOBEKTOB Ha IUJIOCKOCTH U B
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MPOCTPAHCTBE C MOMOIIBIO MpodeccuoHanbHoro rpadgudeckoro peaakropa KOMITIAC 3D LT,
MMEIOIIETO BU3yallbHO-00pa3Hyl0 FTeOMETPHUECKYIO0 000I0UKY.

[lenn u 3amaum Kypca AOCTUTAIOTCS C IMOMOIIBI0 O3HAKOMIIEHHS C TEOPETHUYECKUMHU
OCHOBaMH U allTOPUTMaMHU MocTpoeHus uzoopakenuit B 2D u 3D moaymsx.

2. B pe3yabraTe MH3y4YeHHs [MCHUILIMHBI o0ydawuiuiics 10 NporpamMme
0akaJaBpUATA [0JI/KEH:

0671a0emsb CIENYIOINMU KOMIIETEHIIUAMHU

BJIQ/ICHUEM OCHOBHBIMHU METOJAaMHU, CIIOCOOAMHU W CPEACTBAMU TMOIYYCHHs, XpaHCHHS,
nepepaboTku WHGOPMAINK, HAIMYUEM HABBIKOB palbOThl ¢ KOMITBIOTEPOM KakK CpEeICTBOM
ynpasnenus: unpopmanueii (I1K-4);

3namo:

OCHOBHBIE BHJBI Tpauueckux HHPOPMAIMOHHBIX CHUCTEM, 0a30BYI0 TpadUuecKyro
CUCTEMY, UCMOJIb3yEMYIO B y4€OHOM IPOLIECCE;

Ymemo:

BBITNOJIHATH Tpa)UueCcKUe U TEKCTOBbIE KOHCTPYKTOPCKHUE TOKYMEHTBI C UCIOJIb30BaHUEM
rpaduueckux WHPOPMAIMOHHBIX CHCTEM, C YYeTOM JACHCTBYIOIIUX CTAaHIApTOB U JPYrou
HOPMATHBHOW IOKYMEHTAIIUH;

Bnaoems:

HaBbIKAMU  OQOPMIJIEHHS  KOHCTPYKTOPCKHUX  JOKYMEHTOB C  HCHOJIb30BAaHUEM
rpaduueckux HHPOPMAIIMOHHBIX CUCTEM.

3. Coaep:kaHnue TUCHUIIMHBI

Beenenue B kypc komnbroTepHoit rpaduku; OOmue npuemsl padoTel B cucteme Kommnac;
Co3manne w penaktupoBaHue ueptexeir; OdopmiieHne yepTeka. YCIOBHBIE 00O3HAUCHUS;
Coznanue TpexMepHbIx Mozeneil; Co3naHne acCOUMaTUBHBIX YEPTEXKEN Ha OCHOBE TPEXMEPHOM
MOJIeH; AJITOPUTMBI BU3yalnHu3aluu n3oopaxenuii; O030p rpapuueckux CUCTEM.

4. O0bem y4eOHOH JUCHUILIMHBI M BUAbI Y4eOHOIl padoThl

Bunsl yueOHoit paboThI O6wvem
B 3auerHbIX B akanemuueckux
eIMHUIIAX Jacax

OO0mas TPy10€eMKOCTh THCIUILIAHBI 10 y9e0HOMY 3,0 108
TUIAHY

AYIUTOpPHBIE 3aHIATHS: 48/36 48
Jlexruu (JIek) 16/36 16
JlabopaTopusbie 3ausTus (J13) 32/36 32
CamocrositeabHas padora (CP): 60/36 60

Bua nTOroBOro KOHTpPOJIA: 3a4eT — -

AHHOTauus padoyeil mporpaMmbl yu4eOHO JUCHMIIIIMHBI
HNudopmanuonnnie Texnonoruu (51.B.0/1.20)

1. Heau u 327244 AUCHUILIMHBI

[lenpto OUCHUIIMHBL SBJISETCS MOATOTOBKA CTYAEHTOB B 00JacTH MH(OPMAIIMOHHOTO
COTIPOBOXACHUSI HAyYHOW JACSATEIBHOCTH, MPUBUTHE HABBIKOB CaMOCTOSITEILHOTO TIOMCKA
XUMHUYECKOH MH(POPMAIUH B PA3TUYHBIX HCTOUHUKAX.

OCHOBHBIMU 3aJ]a4aMU JUCIMIUIAHBI SIBJISIOTCS: O3HAKOMJICHHE CTYACHTOB C HamOoJiee
MPEICTABUTENbHBIMU OTEYECTBEHHBIMH U 3apyOeXHBIMH HH(POPMAIIMOHHBIMH PECYpPCaMH, C
COBPEMEHHBIMH WH(POPMAITMOHHBIMU TEXHOJIOTHSIMU u HNHTepHeT-TeXHOMOTUSIMH,
UCTIONB3YIOUIUMHUCS 7Sl COMPOBOXACHUS HAyYHON MAEATEIBHOCTH, a TaKKe BO3MOXKHOCTSIMHU
MPUMEHEHHUS UX TIPU PEIICHUU KOHKPETHBIX MPAKTHUECKUX 3a7ad.

2. B pe3yabTraTe u3y4YeHHs JAUCHUILUIMHBI oOydamommiics 1O mporpamme
0akajaBpUaTa J0JIKEH:

Oobnadamys cneayromMMI KOMIETEHIUAMM:
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— CIIOCOOHOCTBIO ~ HCIIOJIB30BaTh  COBPEMEHHBIE  WH(GOPMAIMOHHBIE  TEXHOJOTHH,
IPOBOIUTH 00pabOTKY MH(pOPMAIMK C UCHOIB30BAHUEM MPHUKJIAIHBIX IPOrpaMM M 06a3 JaHHbBIX
JUIsL pacuera TEXHOJOTMYECKUX MapaMeTpoB 0OOPYJOBaHMSI U MOHUTOPUHIA MPUPOAHBIX CPEl
(TK-3);

—TOTOBHOCTBIO  M3y4yaThb  HAyYHO-TEXHUYECKYIO  HMH(POpMAIUIO,  aHaJIU3UPOBATH
OTEYECTBEHHBIH U 3apyOeKHBIH OMBIT 0 TeMaTuke uccnenoBanuii (I1K-13).

3HamMb:

- OCHOBHBIE COCTaBJIAIOLINE MH(POPMALIMOHHOTO obecrieueHHs nporecca
COIPOBOXKACHUSI HAYYHOH J1€ATEIbHOCTH, TOHATUS U TEPMUHBL;

- OCHOBHBIE OT€UECTBEHHBIE U 3apyO0eKHbIE HCTOYHUKH NPOGUILHON HHPOPMALIUY;

- o011Me NPUHIUNIBI TOJyUYeHus, 00pabOTKH U aHAIM3a HAYYHON MH(POpMaLUY;

ymembp:

- BBIENATh KOHKPETHble HMH(OpPMAIMOHHBIE TEXHOJOIMHM, HEOOXOJUMBIE  JUIf
UH(POPMALIMOHHOTO 00eCHeueH s pa3IMYHbIX HayYHbIX TOTPEOHOCTEIH;

- HaXOAWUTh MPOPUIbHYI0 MHPOPMALUIO B PA3JIUYHBIX OTEUECTBEHHBIX U 3apyOeKHBIX
UH(POPMALIMOHHBIX MACCUBAX;

- oOpabaTpiBaTh M aHAIM3UPOBATh JaHHbIE C LEJIbI0 BBIBICHUS pPEJIEBaHTHOU
uHpOpMaLuy,

enaoemo:

- 3HAaHMSIMM O COBPEMEHHBIX aBTOMATHU3UPOBAHHBIX HH(OPMAIIMOHHO-TIOMCKOBBIX
cucreMax (AUIIC), nx BO3MOKHOCTSIX, CITOCO0AX B3aMMOJICHCTBHSI C HUMH;

- NPAaKTUYECKUMHU HaBbIKAaMM HH(POPMALMOHHOTO IOUCKA C MOMOILBIO TEXHOJIOIHH
TEJIEeKOMMYHHUKALIMOHHOTO JocTyna U HTepHeT-TeXHOIOTUi;

- OCHOBHBIMM IOAXOJAaMHU JJI aHAJIM3a MOJIyYEHHOH NAHHBIX W UCIOJIb30BAaHUS MX B
cBOel poecCHOHAIBLHON e TETHHOCTH.

3. Kpartkoe coagep:xkanue JTUCUMILIIUHbI:

Monyns 1. Beenenue. OcHOBHbIE MOHATHS M TepMHUHBL. ['ocymapcTBeHHas cucrema
Hay4YHO-TexHH4Yeckoi nHdopmanun. MHpopmanroHHsle n3nanus u baszbl TaHHbIX.

Paccesune u crapenume wuHpopmarmu. Crenuduka wHOPMAIMKA TO XUMHU H
xuMuyeckor Texnonoruu. Mudopmarnmonnsie cuctemsl (MC) u nadopManioHHble TEXHOJIOTHH.
Crpykrypa u xnaccuduxanus MC. PedepatuBHble xypHansl:  PedepaTUBHBIN KypHaT
«Xumust», «Chemical Abstracts». Ctpykrypa, ykaszaTeiad, alrOpUTMbI pa3MYHBIX BHIOB
noucka. ABTomMaTtu3upoBaHHble MH(POpManmoHHo-ouckoBele cucteMbl (AUIIC). Jlnanorossie
IIOUCKOBBIE ~ CHUCTEMBI: OCHOBHbIE (YHKIMM W  BO3MOXHOCTH, CHOCOOBI  JIOCTyMA.
NudpopmanmoHHble  TEXHOJNOTMH W WH(GOPMAIMOHHBIE  PECYypChl.  OJTambl  Pa3BUTHUSA
UHQOPMALIMOHHBIX  TEeXHONOTWH. Bunel uHbopmManMoHHbIX  TexHoJOrui. OCHOBHBIE
KOMIIOHEHTbl ~ TEJIEKOMMYHHKAallMOHHOro joctyna k pecypcam  AUIIC.  Anroputm
UHQOPMALIMOHHOTO IOMCKA B pPEXUME TeleAocTyna. BpiOop JEeKCHYecKHX —eIUHMIL,
UCTIOJIb30BaHUE JIOTHUECKUX U TO3UIIMOHHBIX OomnepaTopoB. MH(GOpMaIIMOHHO-TIONCKOBBIH SI3BIK.
Jloruka m crtpateruss moucka. ba3el nmanubix (BJ]). bankm manubIX. CTpykTypa, (yHKIHH,
Ha3zHaueHue. Tumbl 6a3 JaHHBIX 1 OAHKOB JaHHBIX.

Monyns 2. WnpopmanmonHsle pecypcbl cetd Internet. OTeuecTBEHHbIE HCTOYHUKU
UHQPOPMALIUH TTI0 XUMHUH U CMEKHBIM O0JIACTSIM.

AMUIIC Beepoccuiickoro HHCTUTYTa HayyHOU U TexHuueckoil napopmanuu (BUHUTH).
OcHoBubie basbl mannbix BUHUTU. IlpeamerHoe conmepxanue u HamosiHeHue. CTpykTypa
nokymentoB B bJI BUHUTU. HMudopmanmoHHO-TIOMCKOBBIM s3bIK. [lowckoBast cTpaTterus.
AUTIC  STN-International.  MupopmanmonHo-norickoBast  cuctema  STN-International.
Ocobennoctu AUIIC STN-International. Opranuzanuss u1 BO3MOKHOCTH Toucka. Pasnuynbie
Buael moucka: (STN-easy, STN Express, STN on the Web u ap.). 3HakoMCTBO ¢ OCHOBHBIMHU
BUJAMU HCTOYHHUKOB HMH(pOpMalnuu: MoHorpaduu, aumccepranmu, aBTopedeparbl, CTaTbH,
NaTEHTHI, IETOHUPOBAHHBIE PYKOITUCH, TE3UCH KOH(DEPEHIINH, CeTeBbIE ITyOIUKAINH, CTAHIAPTHI
u T.a. OcobeHHOCTH O(GOpPMIIEHUS CCBUJIOK Ha JaHHble MCTOYHUKU. Vcnoib3oBaHue
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oreuectBeHHbIX 0a3 manaeix PI'b, TTIHTB, BUHWUTU, PHB wu np. Wcnonbp3zoBanue
BO3MOXKHOCTeH Onbnuotexu eLibrary. MHaekchl nutupoBanus. TeMaTHueCKuil MOKCK.

Monyns 3. Hudopmammonnsle pecypcsl cetu Internet. 3apyOekHblE HCTOYHHKH
uHGOpPMAIIMU TI0 XUMHUH U CMEXHBIM 00JIaCTSM.

00630p cyiecTBYOIMX UHPOPMAIIMOHHBIX HCTOYHUKOB B 00JIACTH XUMUHM, XUMHUYECKOM
TEXHOJIOTUM U CMEXHbIX HayK. MH(popMalOHHBIC MOPTaJIbl U CANUTHI JEKTPOHHBIX W3JIAHHMA:
CalT AJEKTPOHHBIX KYPHAJIOB AMEPHUKAHCKOTO XUMHUYECKOro odmiecTBa, moprain Informaworld
m3narenbctBa  TAYLOR&FRANCIS, wundopmaunonnsiii  nopran  SCIENCE  DIRECT
m3narensctBa ELSEVIER, mnopramer m3marenscte SPRINGER, WILLEY&SONS u mp.
HNudopmannonnsie BozmMoxkHoctu Science Direct. IlouckoBblil nHTEpdENC, MOUCKOBBIA S3BIK,
HAayKOMETpUYECKHE  (QYHKIUM, JIONOJHUTENbHbIE  (QYHKIUH. OJEKTPOHHbIE  W3JIaHUS
AMepuKaHCKOro XuMmuueckoro obmectBa. OOmas xapakrepuctuka. MHdopmanumonHsle u
nouckoBble BO3MOXHOCTH. [lonsatue DOI. IlonckoBblil S3bIK. ArperaTopbl Hay4HO-TEXHUYECKON
unpopmanmu Reaxys, Web of Science, Scopus, Google Academy. MHaekchl LUTHPOBaHUS.
TemaTnyeckuii MOUCK.

Monynb 4. IcTOYHUKH TATEHTHOM HH(pOpMaLUu.

[TonsiTue 0OBEKTOB MHTEIIEKTYaIbHOM cOOCTBEHHOCTH. [laTeHTHAsT JOKyMEeHTaIMs Kak
UHPOpPMALMOHHBIH MaccuB. OCHOBHBIE MOHATUS M ONpEeNeHHs. B 00JacTU NMaTeHTOBEICHHUS.
OObexTbl  u300peTeHuil. IlareHTHOe  3aKOHOAATENHCTBO. MeEKIyHapoJIHas MAaTEHTHas
knaccudukanus (MIIK). IlarentHsiii mouck. OcoOeHHOCTH W BUJBI MOMCKa. OTeuecTBEHHBIE U
3apyOexHble  aBTOMAaTH3UPOBAaHHbIE  HMH(DOPMALIMOHHO-TIOMCKOBBIE  CHUCTEMBI  MATEHTHOU
uHpopManuu. XapakTepUCTHKa, OpraHu3alMs, BO3MOXXHOCTU moucka. bJl dexnepanpHOro
uHCTUTYTa mpoMbinieHHOH cobctBeHHOCTH (DUIIC). CoctaB M BO3MOXKHOCTH JAOCTYTIA.
Crpykrypa narentHoro nqokymenta B bJI. B/l Amepukanckoro nmarentHoro Begomctsa United
States Patent and Trademark Office (USPTO). Cocras BJ[ USPTO. Bo3MoxHOCTH A0OCTyIA.
Crpykrypa narentHoro aokymeHta B bJl. Bl ESPACENET. Komnekuuss nareHtHsix bBJ]
ESPACENET. Bo3moxHoctu goctyna. CTpykTypa maTeHTHoro nokymeHta B bJI. Buasl u
BO3MOKHOCTH TOUCKA.

4. O0beM y4eOHOH TUCHHUILJIMHBI

Bunel yueOHoi paboThI B 3aueTHBIX B akanem.
SIMHHIIAX gacax
O0mast TpyA0€MKOCTb JMCHHUILIMHBI 10 Y4eOHOMY IIAHY 3,0 108
AyIUTOPHBIE 3aHITHS: 1,33 48
Jlexmm (Jlek) 0,44 16
[Mpaktuueckue 3anstus (113) 0,89 32
Camocrositesnnas padora (CP): 1,67 60
Pedepar 0,5 18
Jlpyrue BUIIBI CaMOCTOSITETHHON PabOThI 1,17 42
Buja koHTpoJIsi: 3aueT/IK3aMeH 3auer

AHHOTanus padoyeil mporpaMmbl y4eOHOM JUCHTUNTIMHBI
Ipombinuiennas sxosiorus (b1.B. O/1.21)

1. Heap aucuMmiIMHbl — TMpuoOpeTeHrne OOyYaroUMMUCS 3HAHUKW W KOMIIETEHIIUH,
npoecCHOHANBPHBIX YMEHUW W HAaBBIKOB B OONACTH OpraHu3aldd  MaJOOTXOIHBIX
MPOMBIIUIEHHBIX TPOU3BOJCTB HAa OCHOBE METOJIOB OOE3BPEKUBAHUSI TBEPIbIX, KHUIKHUX U
ra3000pa3HbIX 3arpsA3HSAIONIUX BEIIECTB.

2. B pe3yabraTe wu3y4YeHHMs [AUCHUIUVIMHBI O0y4Yyawuuiici M0 mnporpamme
0akaJlaBpUAaTa J0JIKeH:

Osnadems cnenyronyMu npodeccruoHalbHBIMI KOMIIETEHIIUSAMU:
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- CIIOCOOHOCTBIO yYacTBOBAaTh B COBEPIICHCTBOBAHMH TEXHOJOTHYECKUX ITPOIIECCOB C
MO3UINI SHEPTo- U pecypcocOepekeHusl, MUHUMH3AIUN BO3JACHCTBUS Ha OKPYKAIOIIYIO CPEay
(TIK-2).

- TOTOBHOCTHIO OOOCHOBBIBaTh KOHKPETHBIE TEXHUYECKHE pELICHUs Mpu pa3paboTke
TEXHOJIOIMYECKHUX MPOIIECCOB; BHIOUPATh TEXHUUECKHUE CPECTBA U TEXHOJIOIMH, HalpaBleHHbIE
Ha MUHMMU3AIIUIO aHTPOIIOTEHHOTO BO3/IeHCTBUS Ha OKpykatoryto cpeny (I1K-5);

3namy:

— OCHOBBl XMMHMYECKHMX TEXHOJIOTMH MPOM3BOJCTB C IMO3ULMK HMX BO3JIEHCTBHUS Ha
OKPY’KaIOLIYIO CPENy;

— OCHOBHBIE METOJIbI OOPAIICHHS C TEXHOT€HHBIMU 3aTrPS3HAIOUINMHU BEIIECTBAMH;

Ymemon:

— aHaJM3upoBaTh JaHHbIE II0 HCTOYHUKAM BBIOPOCOB (COPOCOB) 3arpsi3HAIOLIUX
BEIIECTB; BBIJACIATh NPUOPUTETHBIC 3arpsA3HAIONIME BEIIECTBA M HCTOYHHKH WX BBIOPOCOB
(cobpocos);

— IPOBOJUTH OLEHKY INPUPOAOOXPAHHBIX MEPONPUATUI 110 HOpMATHBAaM IPEAEIBHO
JIOMyCTUMBIX ~ BBIOPOCOB ~ (COpOCOB)  3arpsi3HSIONIMX ~ BEIIECTB M AKOHOMHYECKOM
1eJIeCO00Pa3HOCTH UX IPUMEHEHUS,

Bnaoemw:

— HaBbIKAMU COCTAaBJICHHUS WU aHAJIM3a MPUHLIMIHUAIBHBIX TEXHOJOTMYECKHX CXEM IO
OYHCTKE BHIOPOCOB (COPOCOB) MPOMBIIIIICHHBIX TPOU3BOJICTB;

— METOJlaMH CPaBHEHHSI BAPUAHTOB MPOEKTHBIX PELICHUI, HAlPABIEHHbIX Ha YHEPTO- U
pecypcocOepekeHne 1 MUHUMU3AIMIO BO3/IEUCTBUS HA OKPYKAIOIIYIO CpeLy

3. Kpartkoe cogep:xkanue JUCUMILIUHBI:

OCHOBHbBIE XMMHUYECKHE TEXHOJIOTMHM U MX BO3JEHUCTBHE Ha OKPYXKAIOIIyl cpeay (B
IPOM3BOJICTBE CEPHOM, a30THOU M (ocOpHOIM KHCIOT, MUHEPATBHBIX YAOOpPEHHH, IIeTo4ei,
aMMHUaKa, CTPOUTENIbHBIX MAaTEepUaJIOB, LEJUTIOI03HO-OYMa)KHOW MPOMBIIUIEHHOCTH HHE(Te-
razof00bI4e).

[TpuHIMIIBI OpraHu3aluu TMepepadoTKH, 00€3BPEKUBAHUS M YTHIW3ALWU OTXOJOB
OCHOBHBIX ITPOM3BOJICTB B XUMHUECKOW, HEPTEXUMUIECKON, CTPOUTETBHOMN U Jp. OTPACIISX.

MeTo/ibl OYUCTKM MPOMBIIIJICHHBIX T'a30B OT TBEPIBIX YAaCTHUIl M a’p030JieH, OKCHIOB
cephl M a30Ta, XJOp- U (TopcojepKalluX Ia30B, OPraHMYECKUX 3arpsA3HSIOUIMX BEIIECTB U
OKCHJA yTiepoaa. XUMHYecKHe, (PU3MKO-XMMHYECKHEe W OHOXMMHUYECKHE METOIbl OYUCTKU
cTO4HbIX BoJ. Cucrema cOopa, mepepaboTKH M 00€3BPEKHMBAHUS TBEPABIX MPOMBIIIICHHBIX
OTXO/JIOB.

4. O0beM y4eOHOH AUCHUILIMHBI

Bunsl yueOHoit paboThl O6wvem
B 3aueTHBIX B akanemuuecknx
eUHUIIAX yacax

OO0masi Tpy10€eMKOCTh THCIUTLUIAHBI 10 Y4eOHOMY 3,0 108
TUIAHY

AYIUTOpPHbIE 3aHATHS: 1,33 48
Jlexm (Jlek) 0,88 32
[Tpaktuyeckue 3ansatus (113) 0,45 16
CamocrositeabHas padora (CP): 1,67 60

Bua ©TOroBOro KOHTPOJIS: 3a4eT ¢ OLEHKOI - -

AHHOTanus padoyeil mporpaMmbl y4eOHOM JUCHUIIIMHBI
IIpoexTupoBanue aerajeil mamun u annaparos (b1.B.0/1.22)
1. Hean n 321241 AUCHHUILIMHBI
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eab AUCHUIINHBI - HAYYUTH CTYIEHTOB TBOPUECKOMY MOAXOAY K BHIIOJIHEHUIO
MH)KEHEPHBIX pacueTOB Ha MPOYHOCTb, KECTKOCTh U YCTOWYUBOCTD JIEMEHTOB KOHCTPYKLUH,
JIeTajei 1 y3JI0B MallluH U anmnaparos.

OCHOBHBIMH 321a4aMH JMCHHUIIMHBI, PELICHNE KOTOPBIX 00€CIIeYNBAET TOCTUKECHUE
L€JIH, SBJIAIOTCS:

o U3y4YEHUE TUIIOBBIX 3JIEMEHTOB KOHCTPYKIUI XMMUYECKOI0 000pYJOBAHUS;
o OCBOEHHUE OCHOB METOJUKHU IIPOEKTUPOBAHHS;
. obecrieyeHre HEOOXOTUMON TEXHHUYECKOW HHpOpManueil Ui BOCHPUSATHA

CTyAE€HTaMU psifia MMOCIEAYIOINUX JUCIIATLINH.

2. B pe3yabraTe Mu3y4eHHs [MCHUILIMHBI o0ydawuuiics 10 mNporpamme
0akajlaBpUAaTa J0J/KeH:

Osnadems cnenyrmuMu MpodhecCHOHATLHBIMU KOMIIETEHIIUSMM:

. TOTOBHOCTh M3y4aTh HAyYHO-TEXHUUYECKYI0 HWH()OPMALMIO, aHAIU3UPOBAThH
OTEYECTBEHHBIN M 3apyOCIKHBIN OIBIT 10 TeMaTuke ucciaenoBanuii (ITK-13).

3Hamb:

. KOHCTPYKLIMH, THUIAQXH W KPUTEPUH pPaOOTOCIIOCOOHOCTH JeTajeil MallluH,
COOpOYHBIX €IMHULL (Y3JI0B) U arperaros;

. OCHOBBI TEOPHH COBMECTHOI pabOTHI U METO/IbI pacueTa JAeTajeil U y3J0B MallluH

" afrapaTroB XUMHUYECKOU TCXHOJIOT'HUH,

ymembw:

. BBITIOJIHATh M YUTATh TEXHHUUYECKHE CXEMBI, USPTEIKH M ICKHU3BI JCTalleH, Y3JI0B H
arperaTtoB MallllH, COOPOYHBIX YEPTEKEN 1 YEPTEkKH OOIIETo BUA;

. IIPOM3BOJIUTH pacueTbl IO OCHOBHBIM KPHUTEpPHUSIM pabOTOCIOCOOHOCTH H
KOHCTPYHUPOBAHUS JI€TAJIC MAIlINH;

. MPOU3BOUTh pacyeThl U KOHCTPYHMPOBAHHUE JeTalled MallliH ¥ MEXaHH3MOB C
y‘-IeTOM HpOHSBOI[CTBeHHOfI TEXHOJIOTUHU U E)KCHJIyaTaIII/II/I;

61a0embn:

° HABBIKAMU KOHCTPYHPOBAHUS M TEXHHUECKOTO TBOPUYECTBA,

° MpaBUJIaMU TTOCTPOCHUS TEXHUUYECKUX CXEM U UePTEKeH;

° OCHOBHBIMH METOJaMH pacyeTa U MPOSKTUPOBAHUS MEXAHUYECKUX Y3IIOB U

JJIEMEHTOB TEXHHKH.

3. Kpartkoe coagep:xkanue JTUCUMILIIUHbI:

Monyns 1. «Pacder XMMHYeCcKOro ammapaTta ¢ MEXaHHUYECKHM MEePEMEIINBAIOIINM
YCTPOMCTBOM».

[To Bcem 3Tamam KypcoBOTO MpoekTa oopMIisieTcs erHas MOsSICHUTEIbHAs 3amucka. B
MNOSICHUTENbHYIO 3alMCKy BKJIIOYAIOTCS TPOEKTHbIE M IPOBEPOYHBIE pacueThl THUIOBBIX
AJIEMEHTOB B COOTBETCTBHH C ICHCTBYIONIMMH METOANKaMU. [Ipon3BoauTes:

1)BBIOOP KOHCTPYKIIMOHHBIX MaTEPHAIOB;

2)pacdeT OCHOBHBIX FT€OMETPHUYCCKHX Pa3MEpOB armapara;

3)pacyer TOJIINH CTCHOK arnapara i pyOariku;

4)noa0op MPUBOAA;

5)pacyer ¢uaHIEBOrO COSTUHEHHUS KPBIIIKH C KOPIYyCOM armapara;

6)pacuer Baja MEIIAIKK Ha BHOPOYCTOHYUBOCTD U MPOYHOCTH;

7)noabop u pacueT My(THI;

8)mo0o0op 1 pacyeT YIUIOTHEHUS.

Monynsb 2. «Yeprex o011ero BUa anmapaTay.

Brmonasercs deprexx oOIIero Buia ammapara ¢ BHAAMH, pa3pe3aMH, CEUYCHUSMH H
BBIHOCHBIMH 3JIEMEHTaMH, JAIOIIMMHU TOJHOE IMpeACTaBiIeHHe 00 ero YCTPOWCTBE U MPUHIUIIE
paboTel. YepTesx oOLIero BUAa anmnapara CoJlepKUT:
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1. N3o0paxenne ammapara (BHUIBI, pa3pe3bl, CEUCHHs, BBIHOCHBIC D3JIEMEHTHI),
COZEpIKaIIIEe OKOHYATEIbHbBIE KOHCTPYKTUBHBIEC PELICHUS.

2. OcHOBHBIE pa3MeEPBHI.

3. PacnonoxeHue mTynepos, JI0Ka, OMop anmapara.

4. TaOnuiy Ha3HaYeHUs IITYLIEPOB B armapare.

5. TexHHuecKy0 XapaKTepUCTHKY U TEXHUYECKUE TPeOOBAaHUSA K HEMY .

Ha BTOpOM nHcCTE BBINONHSIOTCS YepTeXU COOPOUHBIX €AMHUL M JeTtanell. Ueprexu
BBINOJIHAIOTCS Ha tucTax ¢popmara Al.

KypcoBoil mpoekT sBiseTCsl caMOCTOSITENIbHOM paOOTON CTyAeHTa, KOTOpbIM HeceT
HOJIHYIO OTBETCTBEHHOCTH 3a €€ KauecTBO (MPaBHJIBHOCTh pacueToB, 0(OpMIIEHUE YepTexeil) u
CBOEBPEMEHHOCTb BBINOJIHEHMs BceX 3TanoB pador. [IpenogaBaTens — pyKOBOAUTENb MPOEKTa
HampasiseT paboTy CTyJIEHTa, KOHCYJIbTUPYET IO HEACHBIM BOIIPOCAM, OMNpEIeNsieT CTENEHb
3aBEPIICHHOCTH OT/AEIJIBHBIX 3TAIOB IPOEKTUPOBAHUS.

4. O0beM y4eOHOH TUCHHIJIMHBI

B 3auetHbIx B akanem.
eAMHHIIAX qacax

OO0mast TpPyA0€MKOCThb JMCHHILIMHBI 110 Y4eOHOMY ILIAHY 3,0 108
AYJAUTOpPHBIE 3aHATHS: 0,44 16
Jlextmm (JI) - -
[Ipaktuueckue 3anstus (113) 0,44 16
CamocrosiTesnnasi paéora (CP): 2,56 92
Buj kourpoasi: Kypcooii mpoekt/ 3a4er ¢ OlleHKOMH

AHHoTanus padoyeil mporpaMmMbl y4eOHOH AUCHUIINHBI
TeopeTnuyeckne 0CHOBBI JHEPro- U pecypcocdepekeHHs1 B XUMHYECKOH TeXHOJIOTHH
(b1.B.O/1.23)

1. Heap aucuumiuHbl: chopMHUpPOBATh YPOBEHb NMPO(ECCHOHAIBHON KOMIETEHTHOCTH,
MO3BOJISIIOIIUEN IPaMOTHO, C TOUYKH 3pEHUS SHEPro- U pecypcocOepekeHus peraTb MpuKiaHble
3a/1a4d MMPOMBIIIUICHHOTO MacITada.

2. B pe3yabrare M3y4YeHHs JMCUMIUIMHBI OO0y4Yamlouiuiics 10 Mporpamme
0akajaBpuaTa J0JKEH

0671a0emp CIENYIOIUMU KOMIETECHIIMSIMHU:

-CIIOCOOHOCTBIO MCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIMILIUH B
npoeCcCUOHATIBHON JAEATENbHOCTH, NPUMEHSATh METOJbl MaTeMaTH4YecKOro aHajlu3za u
MOJICTTUPOBaHKS, TEOPETHUECKOTO M dKCIepUMEHTaIbHOro uccienopanus (OI1K-2);

-CIIOCOOHOCTBIO Y4acTBOBaTh B COBEPIIEHCTBOBAHMHM TEXHOJIOIMYECKHX IPOIECCOB C
MO3UINI SHEPro- U pecypcocOepekeHnss, MUHUMU3alMA BO3JAEHCTBHS HAa OKPYIKAIOIIYI0 Cpeay
(TK-2);

-CIIOCOOHOCTBIO  UCHOJB30BaTh 3AJIEMEHTHl IKOJIOTO-3KOHOMHYECKOI'O aHaju3a B
CO3JJaHWUU DHEPro- W pecypcocodeperarommx texnonorui (IK-8);

-CIIOCOOHOCTBIO  MOJEJIMPOBaTh JHEPro- M pecypcocOeperaroniye Mnporneccel B
npombituieHHoctr (I1K-16).

3Hamy:

— TEOPETHUUYECKHE OCHOBBI M MaTeMaTHYECKMM ammapar pacuyera ¢ aHalu3a
3¢ (EKTUBHOCTH MCIIOJIb30BaHMS SHEPreTUYECKUX M CHIPbEBBIX PECYpCOB HAa OCHOBE IMOHSITHS
DKCEpruM.

ymembp:

— aHAJIM3UPOBATh BEJIMYHHY 9KCEPreTUYECKOro MOoTEeHLIMaa pa3IMuYHBIX
JHEPrOHOCUTENIEH XMMHYECKOTO NPOM3BOACTBA HA IPEIMET JOCTOBEPHOCTH M BO3MOXKHOCTHU
IIPAKTUYECKON peaan3aluy;

—IpeularaTb IyTM CHW)KCHMS DHEPro3aTpaT M IOBBILICHHWS OJHEPreTHYECKOU
3 PEKTUBHOCTH 32 CUET MCIIOJIb30BaHMsI BTOPUYHBIX 3HEpropecypcos (BOP);
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—co3JaBaTh THOKHE pereHepalioHHBIE TEXHOJOTHMH C 3aMKHYTOH CTPYKTYpOH
JHEPreTUYECKUX U MaTepUANIbHBIX TOTOKOB.

enademup:

— KOMIUIEKCHOM METOJMKOW OLEHKHM DJHEPreTMYeCKOro IOTEHILMana OTXOJ0B U
IIPOMEXKYTOUHBIX MPOJYKTOB XMMHYECKUX MPOU3BOJICTB (TOPIOUMX OTXOJIOB, I'a30BBIX IOTOKOB
U30BITOYHOT'O AABJICHUS, KHUJIKUX CTOKOB) Ha MPEAMET UX YTUIM3ALMUU C YYETOM 3KOJIOIMUECKUX
KPUTEPHUEB.

3. Kpartkoe cogep:xkanue JTUCUMILTHHBI

Monyns 1. Beenenue. TepmonnHamMudeckass OLEHKa MaT€pUAIbHBIX M YHEPIreTUYECKUX
pecypcoB. O1eHKa 3 HEpropecypcoB Ha OCHOBE IIOHATHUS SKCEPTHUU.

OcHoOBHbIE HaIlpaBJIEHUs U MPOOJIEMBbI CO3/1aHUSI SHEPTeTUUYECKH BHICOKOA((DEKTUBHBIX U
9KOJIOTUYECKH Oe3omacHbIX TexHonoruid. Tumbl mnpeoOpazoBaHuii SHEpruu  (IpsIMbIE,
nukianueckue). Cucrema ud@depeHIHaNbHbIX YpaBHEHUH [UIsl OTKPBITOM pPaBHOBECHOM
MaKpOCUCTEMBI. TepMOIAMHAMHYECKAs OLICHKAa 3HEPropecypcoB CTALlMOHAPHOIO IIOTOKA
BemecTsa. I[lonsATne skceprum. YciaoBHE XMMHYECKOTO paBHOBECHSA. PacdéT MHHMMAaIbHBIX
3aTpaT JHEPrUM B IpollecCaX KOMIPEMHUPOBAHMS, PA3ACICHHUsS Ta30BBIX CMECEU, IOIy4YEHUs
X0J10/a.

Monaynb 2. Ananu3 3¢ (eKTUBHOCTH HCIIOJIB30BaHHUS MAaTEPUATbHBIX U YHEPreTHUECKUX
peCypcoB XUMHUYECKOTO ITPOU3BOJICTBA. MOEINb PealbHOrO 3HEPTronpeodpa3oBaTEIs.

Cucrema MHTErpajbHBIX OANaHCOBBIX YPAaBHEHUH M KMHETUYECKUX COOTHOLICHHWH JUIs
OTKPBITOM HEPABHOBECHOM MAaKpPOCUCTEMbI. AHAJIUTUYECKOE W YHCICHHOE PEUICHHUE ITUX
YPaBHEHUN Ha OCHOBE MOJENH JIOKAJIbHO-PABHOBECHOI'O OIIMCAHUA B IIPOLIECCAX TEYCHUS BA3KUX
cpell, Temio- U MaccooOMeHa. MeTouKa MCIOIb30BaHUSl ATHX ypaBHEHUH I OnpeaesieHus
dakTrueckux sHeprozarpar. Pacu€r Bemmumubl skcepretuueckoro KIIJ[ mHorocramuitnoro
IIOTOYHOTO IIpolLecca.

Monaynbs 3. [IpyHUMOBI  CO3J@HHMSI SHEPro- U PecypcocOeperaronmx TEeXHOJIOTUH.
WNudpopmanoHHble TOAXOAbI M KPUTEPUU OICHKH CTeneHH 3(PPEeKTHBHOCTH MPOU3BOACTBA B
YCIJIOBUSIX COBPEMEHHON YKOHOMUKH U DKOJIOTHH.

CTpykTypa TOIUIMBHO-PHEPre€THUECKOrO OajlaHca U CHCTEMBl JHEpProodecreyeHus
XMMHUYECKOro mpou3BojcTBa. OOmas TepMoauMHaMuyeckas oleHka BOP: marepuanbHbIX
OTXOJI0B, I'a30BbIX IIOTOKOB 110/l U30BITOYHBIM J1aBJIEHUEM, TEIJIOTHI TEXHOJIOIMUECKHUX TOTOKOB.
Metonbl moBbleHUsT 3(PPEKTUBHOCTH  TMPOLECCOB  YTHIM3ALMM OTXOAOB C  y4ETOM
IKOJIOTUYECKUX KpUTEpUeB (Ha IpUMEpEe CHUHTE3a aMMMaKa, IUpOJIM3a YIJIEBOJOPOJIOB,
KOHBEPCUH METaHa BOJSHBIM apOM).

Mopayne 4. TexXHOJOTHYECKOE U DSHEPreTHUYecKkoe KOMOMHUPOBAHHE MPOIIECCOB
IIPEBPALICHNSI DHEPTUU U BEILECTB.

CuHTE3 TEXHOJOTMYECKOM M DJHEPreTUYECKOM CHCTeM Kak OCHOBHOW INPUHIMI
sHeprooOecneyeHus. OCOOEHHOCTH 3HEPro- U pecypcocOepexeHus B HHU3KOTEMIEepaTypPHbBIX
npoueccax IOJIy4eHHs XOJI0Jla, pa3/eleHHsi M OYMIIEHUS Ta30BbIX cMmeced. OCHOBHbIE
IPOMBIIIJICHHbIE CXEMbl MOJY4YeHHs Xoyofa M TpaHchopmauuu Teria. CpaBHUTEIbHBIN
TEXHUKO-IKOHOMHUYECKUH aHain3 mnapokoMipeccMoHHbIX (IIKXM) u Temioncnons3yrommx
XOJIOIMJIBHBIX MAILWH.

4. O0beM y4eOHOH TUCIHIJIMHBI

Oo0bem
Buabl yueOHoli padoThl 3au. en. Ax. qac.
O0mas Tpy10eMKOCTb IMCIUILIHHBI 110 Y4eOHOMY ILUIaHY 4 144
KonrakTHas padora: 15 54
Jlexmm (Jlek) 1 36
ITpaxtnueckue 3ansatus (113) 0,5 18
CamocrositesibHas padora (CP): 15 54
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CaMoCTOsITeIbHOE U3YUYECHHE Pa3/IeNIOB JUCITUTUIMHBI 1,5 54
Buja uToroBoro KOHTpOJIsi: 3a4eT € OleHKOM 1 36

AHHoOTauus padoyeil nporpaMMbl yu4eOHO JUCHMIIIIMHBI
OCHOBBI TEXHMYECKOI0 peryJIMpoBaHus U ynpasJjeHus kadecrsoM (b1.B.0/1.24)

1. Hdenp Kypca - HayuyuTb CTYACHTOB IPUMEHATh KOHTPOJIbHO-U3MEPUTEIBHYIO U
UCTIBITATEIbHY0 TEXHHMKY, METOJaM MU CpEICTBAM TEXHUYECKOI'O pEryJMpoBaHMs, METOAaM
KOHTPOJISI ~ KauyecTBa  BBIIYCKAEMOH  MPOAYKIHMH, PECypco- U DHEProcOepex eHus
TEXHOJIOTUYECKUX ITPOLECCOB C UCIOIb30BAHNEM CTAHAAPTHBIX METO/I0B.

3agayamu H3ydyeHMs Kypca SBJISIOTCS COBEPLUIEHCTBOBAHUE METOIMK KOHTPOJIS KayecTBa
IPOM3BOJICTBEHHBIX IPOLECCOB, pPa3pabOTKa CUCTEM YIPABICHHUS KauyecTBOM, pa3paboTka
HOPMAaTUBHBIX JOKYMEHTOB Pa3HOI'0 YPOBHS, CO3JJaHHE HOBBIX METOJIOB U3MEPEHU, NIOJyUYEHUE
U3MEPUTENIBHOW MH(POpPMALIUU TPpeOyeMOro KauecTna.

2. B pe3yabTare n3y4eHus JMCHMIIJIMHBI CTYACHT J0JIKEH:

061a0emp CIEAYIOUIMMU KOMIIETCHIIUAMU:

- CIOCOOHOCTBIO MCIOJIB30BATh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIMILIMH B
npoeCCUOHATIBHON AEATENbHOCTH, NPUMEHATh METOJbl MaTeMaTH4YecKOro aHajlusza u
MOJICTTMPOBAHMS, TEOPETUUECKOTO M dKCIEepUMEHTaIbHOro uccienopanus (OI1K-2);

-CIIOCOOHOCTBIO Y4acTBOBaTh B COBEPILIEHCTBOBAHMM TEXHOJIOIMYECKHX IPOLECCOB C
MO3HILIMI SHEPrO- M PecypcocOepekeHusl, MUHUMHU3ALUU BO3ACHCTBUS HA OKPYKAIOIIYIO CPEIy
(IIK-2);

- CIIOCOOHOCTBIO HCIIOJIB30BATh 3JEMEHTHI HKOJIOTO-3KOHOMHYECKOI'O aHajau3a B
CO3[IaHHU DYHEPro- u pecypcocbeperaronmx Texnonoruii (I1K-8);

- CHOCOOHOCTBIO MOJIEIMPOBaTH JHEPro- U pecypcocOeperaroniye Mpolecchl B
npomsbitiearoctr (ITK-16).

3HaAmMb:

- 3aKOHOJaTeIbHbIE U HOPMATUBHO MTPABOBbIE aKThl, METOJUUYECKHE MAaTEPHAIIbI T10
TEXHUUYECKOMY PETYJIMPOBAHHUIO;

- IEPCIEKTUBBI TEXHUUYECKOTO Pa3BUTHS U OCOOEHHOCTH JAESITEIbHOCTH OpraHU3aIHii,
KOMIIETEHTHBIX Ha 3aKOHOJIaTeNIbHO-TIPAaBOBOM OCHOBE B 00JIACTH TEXHUYECKOTO PEryJIUpPOBaHUS;
- OCHOBBI TEXHUYECKOTO PETYIMPOBAHMUS;

ymembp:

- IPUMEHSTh METO/IbI ¥ IPUHIIUIBI CTAHIAPTU3AINH [IPH pa3paboTKe CTaHAAPTOB U
JpYTMX HOPMaTUBHBIX IOKYyMEHTOB;

- IPOBOJUTH NMOATBEPKACHUE COOTBETCTBUS MPOAYKIIMH, TPOLECCOB U yCIyT
NpeIbABISIEMBIM TPEOOBAHUAM;

- IPUMEHSTHh METO/IbI KOHTPOJISL ¥ YIIPABJICHUS KaY€CTBOM,;

- QHAJIM3UPOBATh JJAHHBIE O KaUeCTBE MPOAYKIIMHU U ONPEAEIATh NPUIMHBI Opaka.

- HCII0JIb30BAaTh KOMIIBIOTEPHBIE TEXHOJIOTUH IS IUTAHUPOBAHUS U MTPOBEIEHUS padoT 110
TEXHUUYECKOMY PETYIHPOBAHMIO.

enaoemon:

- HaBbIKaMU UCIIOJIb30BAaHUSI OCHOBHBIX MHCTPYMEHTOB YIPaBJICHHS KaueCTBOM;

- HaBBIKaMU O()OPMIICHUS PE3yIbTATOB UCIIBITAHUN U TIPUHSATHUS COOTBETCTBYIOIIUX
PpELLICHHIT;

- HaBBIKaMU O()OPMIICHHSI HOPMATUBHO-TEXHUYECKON JOKYMEHTAIIHH.

3. Coaep:kaHue TUCHUIIMHBI

MOAVJIb 1.

1.1 BBenenue. 3akoH P® «O TEeXHMYECKOM pEryJUpPOBAHUU». Mepbl TEXHUYECKOTO
peryIMpoBaHMs, OCHOBAHHBIE Ha 3aKOHOJATEIBCTBE 00 OTBETCTBEHHOCTHM 3a KayeCTBO U
0€30MacHOCTh TIOCTABJISIEMOU MPOAYKINH («3aKOH O 3aIIUTE MPaB MOTPeOUTENIEH ).
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1.2 HeoTBpaTUMOCTb OTBETCTBEHHOCTH W3TOTOBUTENSI W OpraHM3allUd B LENH
«M3rOTOBUTENb- NpoJaBell- norpedutens». HemoOpokauecTBeHHas nponaykius. VckaxeHHas
uHpopManus 0 PaKTUIECKUX XapaKTEPUCTUKAX MPOAYKINHU. DanbCupUIMPOBaHHAS TPOTYKITHSL.
OTBeTCTBEHHOCTh NIPOJABLA U U3TOTOBUTEIIS.

1.3 Jloka3aTenbCcTBO AOOPOKAYECTBEHHOCTH pealn3yeMOM MPOAYKLIHMU HU3TOTOBUTEIIEM.
CBs3b Mexay HanuuueM Jedexra M BeauuunHOU yuiepOa. KadecTBeHHast mpoayKuus-yciIoBHE
BbDKHMBAaHUA (PUPM B KOHKYpPEHTHOM Oophoe.

1.4. TexHuueckoe pEryJIMpOBAaHUE, OCYIIECTBIIEMOE TOCYJapCTBOM B 00JIaCTH
0€30MacHOCTH MPOAYKTOB. TeXHHWYECKHME pErIaMeHThl M OLIEHKa COOTBETCTBUS. Buabl
TEXHUUYECKUX peryiaMeHTOB. CoJepkaHue TEXHUYECKUX periaMeHToB. [IpaBuna noctpoeHus.

1.5. ®opmbl TEXHUYECKOro peryaupoBanus. [loaTBepKaeHHE  COOTBETCTBHS,
roCyAapCTBEHHBI KOHTPOJIb, HAA30P.

1.6. AxkpenuTanus kKak (opMa rocyJapcTBEHHOTO TEXHHUUYECKOIo perynupoBanus. Llenu
U NPUHLMIBL aKKpEAUTAIMU. AKKpeIuTalus OpPraHoB IO CepTU(UKALUU U HUCHBITATEIbHBIX
naboparopuil.  CepTUUKAIMOHHBIE  WCIBITAHUA  HpPU  aKKpeauTauuu.  3apyOekHas
aKKpeIuTaLysl.

1.7. Mepsbl, mnpeaycMaTpUBAIONIME MCIOJb30BAaHUE JTOOPOBOJBHBIX CTaHAAPTOB U
nobpoBoabHON cepTudukannu. KauectBo. Bhenpenune cucrem kauectBa. OOydeHue u
nH(GOPMUPOBAHUE TOTpEOUTENEH.

1.8. ITpuniuns! 1 GopMbl MOATBEPAKAEHUS COOTBETCTBUA. CXEMBI

MOJVYJIb 2

2.1 Meronuueckue OCHOBBI yNpaBiaeHUs KadecTBOM CTaauu >KM3HEHHOIO LUKJa
OPOAYKIMH. MeTo/bl OLIeHKH KayecTBa Mpoaykiuu. CTaHaapTu3alus B yIpaBiIeHUH Ka4yeCTBOM
- Mexaynapoanslie ctangaptsl cepur 9000. 3apyOexHbIil 1 OTEUEeCTBEHHBIN OMBIT yNpaBIeHUS
kauecTBoM. Konuenuus «Bceobiiero ynpasnenust kauecTBoM» MeTpoJioruueckoe odecrieueHue
KauecTBa MPOIYKLHH.

2.2JIuueH3upoBaHue. 3aKOH O JINLIEH3UPOBAHUH.

2.3 Ceprudukanus Kak Mpoueaypa noATBEpPKIEHHUs COOTBETCTBUS.

2.4 IlpuHuunel U GOpMbI IOATBEPHKACHHUS COOTBETCTBUS.

2.5 Cxemnl ceprudukanuu U AekiaapupoBanus. Onucanue cxem aekiaapupoBanus (1x-
7m). u cepTUuUKALIUU.

2.6 J106poBOJIbHOE MOATBEPHKAECHUE COOTBETCTBUA. DKCIOPTUPYEMasi U UMIIOPTUPyeMast
OPOAYKIMS, MOAJeKalas o0sA3aTeIbHOMY MOJATBEPKICHUIO COOTBETCTBMSI. YCIIOBHS BBO3a Ha
TeppuTopuio Poccuun npoaykuuu, noanexaieid 00s53aTeIbHOMY MOATBEPKICHNUIO COOTBETCTBUS.

4. O0beM y4eOHOM TUCHUILIMHBI U BUbI Y4eOHOH padoThI

Bunel yueOHoi1 paboThI Ob6beMm
B 3auernpix | B akamemuueckux
eIMHUIIAX Jacax
OO0mast TpyA0eMKOCTb JMCHHIIJIMHBI 110 2,0 72
Y4eOHOMY IJIAHY
AyANTOpHBIE 3aHATHS: 32/36 32
Jlextuu (JIek) 16 16
[Tpaktnueckue 3anstus (I113) 16 16
CamocTosiTeibHasi pa6ora (CP): 40/36 40
BuJ HTOrOBOro KOHTPOJIA: 3a4eT — -

4.4.3. IlucuunauHbI 10 BHIOOPY
AHHOTanus padoyeil mporpaMmbl y4eOHOM JUCHUNIIMHBI
JJIeKTUBHbIE KYPChI 10 (pU3HYeCKOl KYJIbTYype
1 Hean AUCHUILIHHBI
— OBJIAJEHME CHCTEMOM MpPAKTHYECKMX YMEHHUH M HaBBIKOB, 00€CIEYMBAOLINX
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COBEPIICHCTBOBAHNE TICUXO(U3HUECKUX CIIOCOOHOCTEH;

— pa3BUTHE CIIOCOOHOCTEH WCIOJB30BaTh pa3sHOOOpa3Hbie (HOPMBI  (HUZUIECKOM
KyJbTYypbl, CIOPTa M TypU3Ma JUIsl COXPAHEHHUS U YKPEIUICHHUS CBOETO 3J0POBbS M 370POBBS
CBOMX OJIN3KUX B MMOBCEIHEBHOM XH3HU U MTPO()ECCHOHATBHOM JIEATEITPHOCTH,

— ¢opMHpOBaHHE MOTHBAI[MOHHO-IIEHHOCTHOT'O OTHOLICHHS K (PU3MUECKON KyJIbType,
(bU3MYECKOMY COBEPIICHCTBOBAHUIO U CAMOBOCIIMTAHUIO, YCTAHOBKA HA 3I0POBEI 00pa3 KU3HU;

— 00yueHHe TeXHUYECKUM M TAaKTUYECKUM IPUEeMaM OJTHOTO U3 BHJIOB CIIOPTA.

2 B pe3yabraTe uU3yYeHHs] IMCHMILUIMHBI O0y4YalOlIWiicd 1O MporpamMmme
0akajlaBpUAaTAa J0JIKeH:

Oonaoamp cneayoOMUMI KOMIIETEHIUSIMU:

—  CIIOCOOHOCTB K CaMOOpraHu3aiuu u camoobpaszosanuto (OK-7);

—  CHOCOOHOCTh UCHOJNB30BaTh METOABl U CpelncTBa (U3NYECKON KYyJIbTYpBI IS
obecriedeH st TIOJIHOICHHOH COIMaNbHOM U podeccronanbHoi aestensHoctr (OK-8).

3namo:

—  HAYYHO-TIPAKTHYECKHE OCHOBHI (U3NICCKOU KYJIbTYPHI U CIIOPTA;

—  COLMAaJIbHO-OMOJIOTHYECKHE OCHOBBI (PU3NYCCKOU KYIbTYPHI U CIIOPTA;

—  BIMSIHHE O3JJOPOBUTEIBHBIX CHCTEM (DU3MUECKOTO BOCIHTAHUS Ha YKpEIUICHHE
3I0POBBS, MPOPUIAKTHKY NMPO(PEeCcCUOHANBHBIX 3a00JIEBAHUN U BPEIHBIX IPUBBIYECK;

— CHocoObl KOHTpOJST W  OUEHKM (PHU3UYECKOrOo pa3BUTHS U (PU3MUECKOU
MOATOTOBIICHHOCTH;

— TpaBWjia M CIOCOOBI TUIAHUPOBAHUS WHIWBUYATBHBIX 3aHATUNA PA3IUYHON IEICBOM
HAIPaBJIEHHOCTH;

— cnopruBHble Tpaguuuu MXTHU-PXTY um. /I.1. Menneneesa.

Ymemo:

—  BBINIOJHATH MHAUBUAYAJIBHO MOI00paHHBIE KOMIUIEKCH IO (PU3UYECKON KyIbType U
pa3IMYHBIM BUAM CHIOPTA;

—  OCYUIECTBIISITh CAMOKOHTPOJbL 33 COCTOSHHEM CBOETO OpraHm3Ma W COOJIOAATh
MpaBuJjia TUTUEHBI M TEXHUKHU 0€30TacHOCTH;

—  OCYHIECTBIISITh TBOPYECKOE COTPYIHHUECTBO B KOJUJIEKTUBHBIX (opmax 3aHsITHiA
¢u3uUecKoil KyJIbTypoil U CIOpTOM;

—  BBIMIOJIHATH IPUEMBI 3AIIUTHI 1 CAMOOOOPOHBI, CTPAXOBKU U CAMOCTPAaXOBKH.

Bnaoempw:

— CpeICcTBaMHU W METOJaMU YKPEIUICHHS HHIWBHUIYalbHOTO 3/I0POBBS, (HU3HMUECKOTro
CaMOCOBEPIIICHCTBOBAHUS;

— JIOJDKHBIM  ypOBHEM  (PU3WYECKONW TOATOTOBIICHHOCTH, HEOOXOJAMMBIM  JIJIS
KayeCTBEHHOI'0 YCBOCHHS MPO(ecCHOHAIBHBIX YMEHHUM U HaBBIKOB B IIpoIiecce 00yUYeHHs B BY3e,
JUIsE  00eCIIeYCHHsI TOJIHOIICHHON COIMANBHOW ¥ TMPOo(ecCHOHANBHON JesSTEIBHOCTH MOCIe
OKOHYAHUS Y4EeOHOTO 3aBE/ICHUS;

—  TEXHUYECKUMH U TAKTUUECKMMHU HABBIKAMH B OJIHOM U3 BUJIOB CIIOPTA.

3 KpaTkoe coaepkanue IUCHUTITHHBI

Kypc mucuuminapl « 3JIEKTUBHBIC NUCIUIUIMHBI IO (U3NYECKOW KYJIbType U CIOPTY»
peanu3yeTcs yepe3 BapuaTUBHBIN KOMIIOHEHT (3JIEKTUBHBIN MOAYJb) 328 "yacoB (BU CIIOpTa IO
BBIOOPY CTylIeHTa), B 3a4eTHHIC CIWHUIBI HE TEPEBOJUTCS, SBISCTCS OOS3aTEIBHBIM st
WCIIOJTHCHUS TIPH O4HOU (hopme 0OyueHust.

[Iporpamma paccunTaHa Ha HM3y4YE€HHE UCLUMUIUIMHBI «DJIEKTUBHBIC ITUCHUIUIMHBI IO
¢busznyeckoil KynbType M CHOPTY» B TEUEHHE LIECTH CEMECTPOB U IMPEAINoJiaraeT, uTo
oOyJaromiyecss UMEIOT TEOPETHUYECKYIO0 MOATOTOBKY B 00OJacTH IUCHUILUIMHBI «Du3ndeckas
KyJbTypa H CIOpPT», 3aKaHYMBAETCS 3a4€TOM B KOHIIE Kaxaoro cemectpa. KoHTpoib
YCIEeBAaEMOCTH CTYJCHTOB BEJETCs MO MPUHATON B YHUBEPCUTETE PEUTHHTOBOM CHCTEME.

[IpakTrUyeckue 3aHATHS.
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[IpakTuueckuii pa3aen mporpaMMbl peaau3yeTcsl Ha y4eOHO-TPEHUPOBOYHBIX 3aHSITHUSX B
y4eOHBIX Tpymmnax no oOmel pU3n4ecKoil MoAroToBKe UK MO BEHIOPAaHHOMY BHUJY CIIOpTA.

[IpakTuueckue 3aHATUS TIOMOTAalOT MPUOOPECTH ONBIT TBOPYECKOM MPAKTUYECKOU
NEeSITeIbHOCTH, PAa3BUBAIOT CAMOCTOSITEIbHOCTh B (PU3MUECKOW KyJNbType M CIOPTE B IEIAX
JOCTHXKEHUSI (U3NYECKOTO COBEPIIECHCTBA, IIOBBIIIAIOT YPOBEHb (PYHKIMOHAJIBHBIX U
JIBUTATENIbHBIX CIIOCOOHOCTEH, HAlIPaBICHHO (POPMUPYIOT KaueCTBA U CBOMCTBA JINYHOCTH.

[IpakTuueckuii pasgen BriIoYaeT B ceOsd NOApa3Aenbl: MO o0wmed Quandyeckoi
noaroroBke (ODII) u cnenuansHOM pusnmdeckoi moaAroToBke mo Buaam cropta (COII).

Y4eOHO-TPEHUPOBOYHBIE 3aHATHSA Oa3UpPYIOTCS Ha LIMPOKOM HCIIOJIb30BAHUU
TEOPETUYECKUX 3HAHUH M METOJUYECKUX YMEHHH, Ha MPUMEHEHUU pPa3sHOOOpa3HBIX CPEACTB
¢u3nyecKoil KylbTypbl U CIOPTA, CIIOPTUBHOM U MPOGECCHOHATBHO-TIPUKIAIHON (r3nUecKoit
IIOATOTOBKE.

VYaensercs BHHUMaHuE BOMNpOCaM IMPOBEACHUS COPEBHOBAaHUM (MpaBUia COPEBHOBAHMIA,
cucTeMa po3bITpHILIeH, onpeienenue nodeaureneid, 000py0BaHIE U MHBEHTAph).

Kputepuem ycnenmHocTy ocBoeHusi yueOHOro maTepuaia sBISETCsl SKCIEpTHas OLEHKa
IpenojaBaTesisi, YUYUTHIBAIOILAS pecyiapHOCIb NOCeujeHUus 00a3amenbHblX Y4eOHbIX 3aHAMUL,
BBIIMIOJIHEHUE YCTAHOBJIEHHBIX Ha JAHHBII CEMECTpP KOHTPOJIbHBIX HOPMATHUBOB (TECTOB) 0OOIIEH
¢u3nueckoil M CHOPTHBHO-TEXHUYECKOW IOATOTOBKU [UIS OTAEIbHBIX TPYII pa3iuyHON
CIIOPTUBHOW HAIPABJICHHOCTH.

4. O0beM y4eOHOMH JUCITUIIJIMHBI

B CemecTpsl
Bun yueGHO# paboThI aKaJieM. I ] Il v \Y VI
gacax
OO0uas Tpya0eMKOCTb JUCHUIIUHBI 110 328
y4eOHOMY IIAHY
AYyIUTOPHBIE 3aHATHUS: 328 32 66 66 66 66 32
IIpakTnyeckue 3aHATHA 32 66 66 66 66 32
328
Bua MTOroBOro KOHTpOJIA: 3a- 3a- 3a- 3a- 3a- 3a-
3a4eT / IK3aMeH 4eT | 4er 4yeT 4eT | Yer | 4er

AHHOTanusi padoyel MporpaMmbl y4eO0HOMH AUCHUIIINHBI
BBenenue B Memopannyio texnosorumw (6b1.B./[B.1.1)

1. Means AMCHUNINHBI:

JaTh CTYAEHTaM MEPBUYHBIC 3HAHUS O MEMOpaHHBIX IpoLEccax pa3AeiieHHs CMeceH,
JIOCTAaTOYHBIC 11 TIOHMMAHHS CTYJE€HTaMHU OCOOEHHOCTEH M BO3MOXKHOCTEH MeMOpaHHOU

TCXHOJIOI'UH.

[IporpaMMa NUCHMIUIMHBI CTPOUTCS KaK OO030pHas MO OCHOBHBIM TEOPETHYECKUM H
NPaKTUYECKUM acleKkTaM MeMOpaHHOW TexHosoruu. OHa BKIIIOYaeT B ce0si O3HAKOMJICHHE C
UCIIOJIb3YEMOM TEPMHUHOJIOTHEH, ¢ Hay4YHbIMH NPUHIUIAMH MEMOpaHHOIO pa3fesieHus, C
OCHOBAaMHM pacyeTa MeMOPaHHBIX MPOLIECCOB.

2. B pesyabTate u3yYyeHHMsl IMCHUILIMHBI

0akaJjiaBpuaTa J10JIKeH

o06é1a0embp CICOYIOIIMMH KOMIICTCHIUAMMU
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o CIIOCOOHOCTh  OCYIIECTBJISATh TEXHOJOTHYECKUI TMpoIecc B COOTBETCTBUU C
PErJIaMCHTOM MW HCIIOJIB30BATh TCXHUYCCKHUC CPCACTBA AJId U3MCPCHHSA OCHOBHBLIX IMApaMETpPOB
TEXHOJIOTHYECKOT0 TPOIecca, CBOWCTB ChIpbst U mpoaykiun (TTK-1);

° CHOCOGHOCTB Y4aCTBOBATHL B COBCPHICHCTBOBAHUU TCXHOJIOTHYCCKUX IIPOLCCCOB C
MIO3HIIMK 3HEPro- U PecypcocOepesKeHIsl, MUHIMH3AIUN BO3ICHCTBHSI Ha OKPYKAIOUIYIO CPEIy
(IIK-2);

° CIIOCOOHOCTD HUCITIOJIB30BATh HOPMAaTHUBHBIC AOKYMCHTBI 10 Ka4uCCTBY,
CTaHAapTU3aIMu U cepTrduKau npoaykros u uznenuit (IK-4);

®  TOTOBHOCTh OOOCHOBBIBATH KOHKPETHBIC TEXHUYECKHE pPELICHHs MpHU pa3paboTke
TCXHOJIOTHUYCCKUX ITPOLCCCOB; BBI6I/IpaTb TCXHUYCCKHUEC CPCACTBA U TCXHOJIOTHU, HAIIPABJICHHBIC
Ha MUHUMH3AIIMIO aHTPOTIOTEHHOTO BO3/ICHCTBHUS Ha oKpyskatoryto cpeay (ITK-5);

o CIIOCOOHOCTh HCIIOJIB30BAaTh AJIEMEHTHI HKOJIOr0-dKOHOMHUYECKOTO aHaiu3a B
CO3JIaHUM YHEPro- U pecypcocoeperaronux rexuonoruii (ITK-8).

3Hamp:

. KJacCUpUKALMI0 U (U3NKO-XMMHUYECKHE OCHOBBI IPOLECCOB MEMOpPaHHOTO
pasjiesieHus ¢ pa3IMYHON JBHXKYILEH CUIION;

. OCHOBBI ~TEXHOJIOTHMHM TOJYIPOHUIIAEMBIX MEMOpaH U3 TMOJUMEpPHBIX H
HEOPraHMYECKUX MaTepHAIIOB;

. NPUHIUNHATIBHBIE KOHCTPYKLIMHM MEMOpaHHBIX  JJIEMEHTOB, MOJIyJIeH U
anmnaparos;

. NOPUHIUIBL  Pa3pabOTKM M pacueTa TEXHOJIOTMYECKHX CXeM MeMOpaHHBIX
YCTaHOBOK;

. OCHOBBI ()YHKIIMOHUPOBAHUS PhIHKa MEMOPAHHOM TEXHOJIOTHH;

ymembp:

. U3MEPSTh U PACCUUTHIBATH OCMOTHUYECKOE JaBJIEHHE BOJHBIX PACTBOPOB;

. UCIIONIb30BaTh  pe3yibTaThl  J1a0OpaTOPHBIX  HCCIEAOBaHMNW B  pacuerax
MeMOpaHHBIX YCTaHOBOK;

. pa3pabaTbhIBaTh TEXHOJOTUYECKHE CXEMbl MEMOPAHHBIX YCTaHOBOK;

. OTpeNeNiATh MecTO U 3((HEKTUBHOCTH HCIOIB30BAHUS CTAJUU MEMOPAHHOTO
pasziesieHus: B TEXHOJIOTHYECKOM cXxeMe MPOU3BOICTBA;

enademp:

. METOJIaMH pacyeTa pabodyux mapaMeTpoB Mpolecca MeMOPaHHOTO pa3esieHus;

. METOJ[aMH OLIEHKU YPOBHS KOHIIEHTPAITMOHHON TOJISIPU3AIIH;

. TEXHUYECKUMHU MIPHUEMaMH CHIDKEHUS YPOBHS KOHIICHTPAIMOHHOM MOJSpU3aIiH B
MeMOpaHHBIX amnmaparax;

. MeTOJIaM1 BbIOOpa ONTUMAIBbHOM KOHCTPYKIIMA MEMOPAHHOTO MOIYJIS.

3. Kpatkoe cogep:kanue 1UCHUILINHBI

1. OcHogHble  npedcmagnenus o  MmemOpawHou  mexHonozuu.  BBeneHwue,
tepMmuHoJorus. Mcropuorpaduss memOpanHoil TexHosnoruu. O030p MeMOpaHHBIX MPOILIECCOB
pasnmeneHuss  cMmeceii  —  OapomeMOpanHbIe, aU(PY3UOHHBIE,  DJIEKTpOMEeMOpaHHBIC,
TEPMOMEMOpaHHBIE.

2. Dusurko-xumuieckue u mepmoOUHaMUidecKue OCHO8bl MEMOPAHHBIX NPOYECCO8.

Konnenrpannonnas momspuzanus (KII), 6i1okupoBanue memOpan. MctunaHas u HaOmomaemas
CEJNIEKTUBHOCTh. MeToabl cHibkeHus BiaustHus KIT.

3. Knaccuguxkayus ~ membpan,  mpedosanus  k  membpanam.  IIpUHINTIBI
KJaccupUKalMU: MO MpoIleccaM MPUMEHEHHUs, M0 METOAaM MOJMy4YeHUs, MO0 TeOMETPHUECKON
dbopme, o BHyTpeHHeU cTpykType. ObocHOBaHHE TpeOOBaHMI TMOIB30BATEICH K MEMOpaHaMm:
yAenbHas TPOU3BOAMTEIBHOCTb, pa3Aensionmias CcrmocoOHOCTh, pecypc, MeXaHHUYecKas,
XUMHUYECKasi U TEpMUYECKass CTOMKOCTb, YCTOWYMBOCTh K JEMCTBHIO MHKpPOOPIaHU3MOB,
CaHUTapHbIC TPEOOBAHMUS, YCIOBUS XPAHEHUS, YTHIN3UPYEeMOCTh. Buibl MeMOpaH, UX CBOWCTBA.
[MomynponumaemMpie  MeMOpaHbBl M3 TOJUMEpPOB, KEpPaMHKH, Tpadura, METaJJIOB,
KOMIO3UIIMOHHBIE MOIYIPOHUIIaeMble MEMOPAHBI, )KHJIKHE MEMOpPAHBI.

88



4. Hzyuenue cmpykmypul u ceovicme membpan. iccienoBanue CTpyKTypbl MEMOpPaH:
HOPHUCTOCTh, CPEIHUM pa3Mep Mop, TOJIMIMHA, aHU30TpomHud, AedexTockonus. McciaenoBaHue
TEXHOJIOTMYECKHX MapaMeTpoB MeMOpaH: yJenbHas MNPOM3BOAMTEIBHOCTb, 3aJ€p’KHUBAOILAs
CHOCOOHOCTh, ycajka MeMOpaH, pecypc paOoTbl. MeTonbl KalnuOpOBKM MOPUCTBIX MeMOpaH.
Ceptuduxanus memOopaH.

5. Membpannvie annapamsl u ycmanosku. MeMOpaHHbIE amnmaparbl ¢ IUIOCKUMH,
PYJIOHHBIMH, TpyO4aTbIMH, BOJOKOHHBIMM U NAaTPOHHBIMU 3JieMeHTaMH. MeMOpaHHbIe
YCTaHOBKH: COCTaB YCTAaHOBKM, KOMIIOHOBKA. CriocoObl pekymnepanuu sHeprud. I[Iporounsie u
TYIHKOBBIE PEKUMBI paboThl. Ileproanueckue, HenmpepbIBHbIE U HUPKYJISLUOHHBIE CXEMBI.

6. Texnonoeuueckue cxemvl ¢ ucnonvzosanuem memopan. Coepbl TPUMEHEHUS
MeMOpaHHOM TeXHOIOruH. MeMOpaHHBI PIHOK — MUPOBON U POCCUICKHIA.

4. O0béM yueOHOH THCHHMIINHBI

V cemectp
Buabl yueOHoi padoThI 3au. ex. Ax. 1ac.
O0mas Tpy10eMKOCTh
4,0 144

TUCHUILIMHBI 110 Y4eOHOMY IJIAHY

KonTakTHas padora: 1,8 64

Jlexnuu (JIek) 0,9 32

ITpaxtnueckue 3ansatus (I1P) 0,9 32

CamocrositejibHas padora (CP): 1,2 44

KontposbHble paboThl 0,2 8

M3yuenue pa3ienoB AUCIUILUINHBI 1,0 36

Bua uTOroBoro KOHTpoOJIA: 1.0 36
IK3aMeH

AHHOTauus padoyeil mporpaMmbl y4eOHO JUCUMIIIIMHBI
CTpyKTYpHOE MOJeIMPOBaHNE XUMHUKO-TeXHoJoru4yeckux npoueccos (b1.B./IB.1.2)

1. Heap AucuMIJIMHBI — TOJyYE€HUE CTYJEHTAaMHU 3HAHUM B 00JACTH MOJEIMPOBAHUS
OpPraHU3allMOHHO-YIIPABICHUYECKUX, TEXHUKO-3KOHOMUYECKUX M TEXHOJIOTMYECKUX IPOLECCOB
HAayKOEMKHX IPOM3BOJACTB Ha BCEX OJTalax >XU3HEHHOIO IUKJIA XHUMHKO-TEXHOJOTHYECKOU
CHUCTEMBI.

Jucuumnuza «CTpyKTypHOE MOJEINPOBAHUE XUMHKO-TEXHOJOTHYECKUX IPOLIECCOBY
MO3BOJISIET OCBOUTh OCHOBHBIE TIOJIOKEHUS CIEAYIOIIMX pa3/lesioB: IMPOLECChl U METOMbI
OpPraHU3aI[MOHHO-TEXHOJOTUYECKOTO  YNPaBIEHUS  XMMHUKO-TEXHOJIOIMUECKOH  CHUCTEMOM,
METOJMYEecKoe  obOecrieueHrue  MOJCIUPOBaHMUS  OWM3HEC-TPOLIECCOB,  OPTaHU3AIMOHHO-
HKOHOMUYECKOE MOJIETUPOBAHUE TEXHOJIOTUYECKUX MTPOLIECCOB

Henu n 3amauu AUCUMILIMHBI JOCTUTAIOTCA C TOMOILBIO:

— TEOPETHUYECKOW M MPAKTUYECKOH IMOATOTOBKH CTYJCHTOB B 00JacCTH MOJAEIMPOBAHUS
OpPraHU3aIlMOHHO-YIIPABICHUYECKUX U TEXHOJOTHYECKUX MPOLECCOB HA BCEX ATanax >KM3HEHHOIO
[UKJIa (YHKIIMOHUPOBAHUS XUMHUKO-TEXHOJIOTHUECKON CUCTEMBI;

— WM3y4YeHUs NPUHLHUIIOB OPraHMU3alMOHHO-d’KOHOMHUYECKOTO MOJEIUPOBAHUS Ou3Hec-
OpOIIECCOB Ha dTamax (OpPMUPOBAHUS TPOEKTA; COCTABJICHUS OW3HEC-TUIaHA U OLIEHKHU
3¢ ()EeKTUBHOCTH TPHUHATHUS pEIICHU; BHEAPEHUS WHHOBALIMOHHBIX TEXHOJIOTHM; OLEHKU
3¢ (HEeKTUBHOCTH peann3alii pecypcocOeperaronmx TEXHOIOTHif,

— MW3y4YEHHs] MPUMEPOB IMPAKTHUYECKOW peanu3aliyd METOAOB OpraHU3allMOHHO-
HKOHOMHYECKOTO MOJICIIMPOBAHUS pecypcocOeperaromux XMMUKO-TEXHOIOTHYECKHIX TPOLIECCOB.

2. B pe3yabTare mu3yYeHHs JMCHMILUIMHBI O0y4YalOUIWiiCi IO Mporpamme
0akajlaBpUAaTa J0JIKeH:

Ooénadams cnenyronmmu odmekynsTypabiMu (OK), obmenpodeccnonansabivu (OITK)
u npoeccuonansupiMu (ITK) komnereHusIMu:
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— CNIOCOOHOCTh OCYHIECTBISITh TEXHOJIOTMYECKHHA TIPOLECC B COOTBETCTBHH C
pErIaMeHTOM U HCIIOJIb30BaTh TEXHUYECKHUE CPENCTBA Ul M3MEpPEHHs] OCHOBHBIX IapamMeTpOB
TEXHOJIOTUYECKOT0 TPOoliecca, CBOWCTB ChIpbst U npoaykiwu (ITK-1);

— CHOCOOHOCTh y4YacTBOBATh B COBEPIIEHCTBOBAHMM TEXHOJIOIMYECKHX IPOLECCOB C
MIO3HIIMI DHEPTo- U pecypcocOepekeHNsl, MUHIMH3AIUN BO3ICHCTBHS Ha OKPYKAIOUIYIO CPEIy
(IK-2);

— CIIOCOOHOCTPH MCTIOJIB30BaTh HOPMATHUBHBIE IOKYMEHTHI 110 Ka4eCTBY, CTaHAAPTH3AINN
u ceprudukanuu npoaykroB u uznenuit (I1K-4);

— CHOCOOHOCTh BBIOMpATh TEXHHUYECKHE CPEACTBA W TEXHOJIOTHH, HANpaBJICHHBIC Ha
MHHUMH3AILUI0 aHTPOIIOTEHHOTO BO3/ICHCTBUS Ha oKpy xatoryto cpeny (I1K-5);

— CITOCOOHOCTP HCIIONIB30BATh AJIEMEHTHI IKOJIOTO-I)KOHOMHUYECKOTO aHaJIM3a B CO3JaHUH
9HEpro- u pecypcocOeperaromux Texuonorui (I1K-8);

B pesynbrare u3ydeHus: AUCIUIUTMHBI CTYICHT TOJHKEH

3Hamb:

— OCHOBHBIE MOJICIIM OIHMCAHHS CTPYKTYphl W TPUHIMIIOB OPTraHU3alMd XHMHKO-
TEXHOJIOTUYECKUX MPOLIECCOB;

— TPUHIUIBI CHUCTEMHOTO aHajiW3a M HMX MPUMEHEHHE B 3aJadaX CTPYKTypHOTO
MOJICIUPOBAHMSI OM3HEC-TIPOIIECCOB;

— QJITOPUTMBI CTATHCTHYECKOTO AaHajN3a, NPUHIUIBI TPHUHATHS PEMICHUH, METOIbI
MHTEJUIEKTYyaJbHOIO aHajlu3a JaHHBIX, MpOoOJIeMbl MpPEACTABICHUS W HHTEpHpeTaluu
Pe3yJIBTaTOB MPU MOJICTHUPOBAHNN TEXHOIOTHIECKIX 00BEKTOB KaK OM3HEC-TIPOIIECCOB;

— 0COOEHHOCTH MPUKJIAJAHBIX HH)KEHEPHO-TEXHHYECKHUX 3a/1ad OOBEKTOB XUMHYECKOU
TEXHOJIOTHH KaK 3a/1a4 OpraHU3alMOHHO-TEXHOJIOTUIECKOTO MO/ICITHPOBAHUSI.

ymembp:

— MPUMEHSATH METO/IbI CTPYKTYPHOTO MOJISIMPOBAHMSI HA PAa3IIUYHBIX dTanax >KU3HEHHOTO
IIUKJIa XUMUKO-TEXHOJIOTHYECKUX CUCTEM;

—  WCHOJB30BAaTh  COBPEMEHHOE  METOJUYECKOEe  OOecleYeHHe  MOJAETHPOBAHUS
OpraHU3aLMOHHO-YNIPaBIEHYECKUX, TEXHUKO-3KOHOMUUECKUX U TEXHOJIOIMUYECKUX MPOLIECCOB.

enademp:

— MPUHIMIIAMH MOJIEMPOBAaHUS OU3HEC-TIPOLIECCOB;

—  COBPEMEHHBIMH  METOJAMH  CTPYKTYPHOTO  MOJEITUPOBAaHHA  IPOLIECCOB
(YHKIIMOHMPOBAHUS XUMHKO-TEXHOJOTHUECKUX CUCTEM;

— QITOPUTMHUYECKHMM M TIPOTPAMMHBIM OOECIEUYEHHUEM PpEIICHUsI OpraHU3alMOHHO-
yIpaBIEeHYECKUX, TEXHUKO-3KOHOMUYECKUX U TEXHOJIOIMUYECKUX 3aa4.

3. Kpartkoe cogep:xanue JUCUMILJIHMHbBI.

Hemnn u IpOLEe Ty Pl OpraHU3alMOHHO-?)KOHOMHYECKOTO MOJIEJINPOBAHMS
pecypcocOeperaromux TexHoIorui. CHCTEMHBIN aHAJIN3 U CTPYKTYPHOE MOJIEIINPOBAHHE.

OpraHu3alnoOHHO-3KOHOMUYECKOE MOJIeIUPOBAaHUE.

MopenupoBanue OH3HEC-TIPOIIECCOB KaK HMHCTPYMEHT PEUICHUS TEeXHOJOTHUECKHUX,
INPOEKTHBIX M OPraHU3alMOHHO-YNIPABIEHUYECKUX 3ajjad YIpPaBJICHUS IMPOU3BOJCTBEHHBIMU
nporeccamu. Texnomorusi SADT. OcHOBHBIE 5JI€MEHTHI TMpoliecca yrnpasieHUs. Mojenn
npoliecca NpUHATHS pelieHni. XapakTepUCTUKU OM3HEC-TIPOLIECCOB.

[IpuMeHeHre TPUHIMIIOB CUCTEMHOTO aHajh3a IpPH OINWCAHWKA OW3HEC-TIPOILIECCOB
XMMHUYECKOT0 IIPOU3BO/ICTBA.

[IpuHIMIBI CHCTEMHOrO aHaNIMU3a CTPYKTYpPbl U OHU3HEC-TIpolieccoB opranu3anuu. Oo6mast
dopma anroputma MOAETUPOBaHMS Ou3HEc-TporeccoB. MHKaNCysuus JaHHBIX, OPOLELyp U
¢yHKIMH ~ TpW  OmMcaHWU OuW3Hec-mpoueccoB. llemu opraHU3aIMOHHO-KOHOMUYECKOTO
MOJICJIMPOBAaHMs U METO/bl aHanu3a mnpoueccoB. Knaccudukaius oObeKTOB OpraHU3alMOHHO-
HYKOHOMHYECKOTO MOJICIIMPOBAHUS C yUETOM OCOOCHHOCTEW PEMETHOM 001acTH.

MogenupoBanue  Opoulexyp  TOUCKAa  TEXHOJOTMYECKMX M OpPraHU3allMOHHO-
AKOHOMHYECKHX 3aKOHOMEPHOCTEM.
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Cratuctnueckuii ananus. Knacrepusiii ananus. [IpoBepka runotes. MHTEmeKTyaabHbIN
aHaJIn3 JaHHBIX.

Crpareruu 1 METO/bI IPUHATUS PELICHUI.

MeTtobl IpUHATHS perieHnid. Beibop parroHanbHOTo pemeHus. AKCHOMBI
palMOHANBHOTO NOBeAeHUs. JlepeBbs pemenuii. Moaenu npeacTaBIeHUs 3HAaHUM 711 TIOMCKa
pewenuii. [loctpoenue pemaronux npasuwi. OOyuaromnye npoueyphl.

ANTOpUTMBI  OPraHNU3allMOHHO-D)KOHOMUYECKOIO MOJEIUPOBAHUS W MOJEIMPOBAHUE
WHXEHEPHO-TEXHOJIOTMYECKUX 3aay.

[IprMeHeHre MOAEIMPOBAHNS IPH PELIEHUN TEXHOJIOTMYECKUX U DKOHOMUYECKUX 3a1ad.
Ponps MoznenupoBaHus TEXHOJIOTHYECKUX IIPOLIECCOB IIPU PEILIEHUH OPTaHU3aLUOHHO-
SKOHOMMYECKHUX 33a/a4. 3a7aua ONTUMHU3ALINH.

4. O0beM y4eOHOH JUCIHILIMHBI

Bunsl yueOHoii paboThl B 3auérHbIx B
eIMHUIIAX aKaJieM. Jacax
OO0masi Tpy10eMKOCTh JUCHUILIUHBI 110 Y4eOHOMY 4 144
TIAHY
AYJAUTOpPHBIE 3aHATHS: 1,8 64
JCKIUU 32
IPAKTUYECKHUE 3aHSITUS 32
CamocTosiTesibHas padoTa: 1,2 44
KonTtakTHas camocTosiTenbHas pabora 0,2
CamocTosiTeJIbHOE H3y4YeHHe Pa3/1esioB U CIUIITHHbI 43,8
Buabl KOHTpOJISI:
OK3ameH 1 36
KoHTakTHas paboTa — MPOMEKYTOUHAS AaTTECTAIIHS 0,4
[TonroToBKa K 9K3aMeHy 35,6

AHHOTanus padoyeil NPorpaMMspl y4eOHOM JTHCIUIITTHHBI
Bapomemopannbie npoueccs (61.B./1B.2.1)

1. eab AMCHUNINHBI:

JIaTh CTyJIEHTaM 3HAHMS O TpoIeccax MeMOpPaHHOTO pa3/ieleHHs] Ta30BBIX U KUIKUX
cMeceil, Tae TMMUTHpYIoLel cTaauen siBiserca nuddy3uoHHBINA nepeHoc yepe3 MemoOpaHy. B
Kypc BXOJAT KaK TEOPETUYECKHE MaTepHalibl, CBS3aHHbIE C MpUHIUNAMU Tuh Yy3MOHHO-
KOHTPOJIUPYEMBIX MPOLIECCOB MEMOpPaHHOIO pa3zesieHusl, TEPMOJMHAMUKON, KHHETHKOW U
JIBIDKYILEH CHUJION MPOLIECCOB, TaK U MPAKTUYECKHUE BOIMPOCHI, OTHOCAIIMECS K OCOOCHHOCTSIM
pacuera MeMOpaHHBIX YCTaHOBOK U amlapaToB, a TaKXKe MPOMBIIIJIEHHOE MPUMEHEHUE ITHX
IIPOLIECCOB NPH Pa3JIEJICHUN Ia30BbIX U KUAKUX CMECEH.

2. B pesyabtare u3ydeHHsi AUCHUIUIMHBI O0Y4YaKOIIMICA 1O NporpaMmme
0akaJjiaBpuaTa J10JIKeH

061a0emp CIENYIONUMUA KOMIETEHIUSIMHU:

o CHOCOOHOCTh OCYIIECTBJISTh TEXHOJOTHYECKHI TMpolecc B COOTBETCTBUU C
pEerJaMeHTOM M HCIIOJIb30BATh TEXHUYECKUE CPEACTBA I M3MEPEHMS] OCHOBHBIX IIapaMeTpOB
TEXHOJIOTHYECKOTO MPOIEcca, CBOMCTB ChIphbs U npoaykuuu (ITK-1);

o CIOCOOHOCTh yYacTBOBaTh B COBEPILIEHCTBOBAHMH TEXHOJIOTMYECKUX TMPOIECCOB C
NO3HILIMI 3HEPro- U pecypcocOepekeHusl, MUHIMH3AlUU BO3ACHCTBHSI Ha OKPYIKAIOUIYIO CPEdy
(IIK-2);

o CIIOCOOHOCTh ~ WCHONB30BaTh  HOPMATHUBHBIE  JOKYMEHTHI 1O  KauecTBY,
CTaHJIApTU3AIMK U cepTrduKanuu npoaykToB u u3aenuii (ITK-4);

. TOTOBHOCTH OOOCHOBBIBaTH KOHKPETHBIE TEXHWYECKHE pEIICHUs TpU pa3paboTKe
TEXHOJOTHYECKHX MPOIIECCOB; BHIOUPATh TEXHUUYECKUE CPEJCTBA U TEXHOJIOTHH, HalpaBICHHbIC
Ha MUHUMU3AIIUIO aHTPOIIOTEHHOTO BO3/IeHCTBUS Ha oKpykatoryto cpeay (I1IK-5);
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o CIOCOOHOCTh HMCIOJB30BAaTh 3JIEMEHTHl JKOJIOT0-3KOHOMHYECKOTO aHalu3a B
CO3JIaHUM SHEPro- U pecypcocoeperaromnux rexuonoruii (ITK-8).

3namo:

- MEXaHHU3M pa3zelieHus] B 6apoMeMOpaHHBIX MPOLIECCax;

- METOIbl pacuera CEJICKTUBHOCTHU MeMOpaH B OMHAPHBIX M MHOTOKOMIIOHEHTHBIX
cucTeMax;

- BIIMSHUE OMPEACNAMUX (aKTOpOB — NABICHHs, TEMIIEPaTypbl U KOHIICHTPAIUU Ha
yICIbHYI0 TIPOU3BOAUTEIBHOCTD U CEJICKTHBHOCTD;

- IOHATHE BHEITHETO AU(PPY3HOHHOTO COMPOTUBICHHS B 0apOMEMOpaHHBIX MpOIeccaXx,

- anmmapartypHoe odopmiieHre 0apoMeMOpaHHBIX MPOIIECCOB.

Ymemo:

- TPOM3BOJIUTH TEXHOJOTMYECKUH pacdyeT OCHOBHBIX THIIOB allapaToB M YCTaHOBOK,
UCTIONB3Ysl HapsAay ¢ OamaHCOBBIMH ypaBHEHHSIMH (DOpPMYJBI A pacyeTa CEJICKTUBHOCTU U
yICTBHOM MPON3BOAUTEIEHOCTH MEMOPAH;

- TPOU3BOJIUTH pacyeT MABYXCTYNEHYATHIX CXEM U YCTAaHOBOK C PEUUPKYJISIHUEH
pa3aensieMoro pacTBopa;

- IPOU3BOJIUTH CEKIIMOHUPOBAHKE AINapaTOB B YCTaHOBKE.

Bnaoemo:

- METO/IaMH pacueTa TUAPaBINYECKOr0 COMPOTHUBIICHHUS aNlIapaTOB H YCTAHOBOK

- OCHOBHBIE C(pepbl MpUMEHEHHS] 0apOMEMOPAHHBIX IIPOLECCOB;

- OPOM3BOJIUTH pPacyeT M BbIOOp BCIIOMOIaTeNIbHOTO O0OpYIOBaHMS MJs IMPOLECCOB
pazzenenus KUAKuX cpe/

3. Kparkoe conepxkanue 1y CHUNINHBI
1. Brenenue. Llenu u 3amaun kypca.
2. TepmuHoOIOTHS. Knaccudukamnus MPOIIECCOB. MuxkpoduibTparus,

yabTpauIbTpanus, HAHOPWIBTpAMSI W OOpPAaTHBIH OCMOC; HMX KpaTKas XapaKTepUCTHKA.
OCOo0eHHOCTH 3TUX MPOLIECCOB

3. MacconepeHoc depe3 meMOpany. Mojenn U ypaBHEHHs TepeHoca. J[BrKymas
cuiia 6apoMeMOpaHHBIX MPOLIECCOB.
4. MemOpaHnbl, ucnojib3yeMble B 0apoMeMOpaHHBIX Ipoleccax. MeTosl

UCCJIeIOBAaHNE XapaKTEPUCTUK MOPUCTOCTH MEMOpaH: «CPeIHHI pagnyc Top», «paclpeesieHre
pacnpeneseHus mop no pazMepam», «TOUKa My3bIpbKay.

5. OCHOBHBIE XapaKTEPUCTUKU MPOLIECCOB PA3JECICHUS KUJIKUX cMecel. YenbHas
MPOU3BOAUTEIIPHOCTD, BJIMSHUE OCHOBHBIX TEXHOJOTHMYECKHX TapamMeTpoB (COCTaB U
KOHIIEHTpAIUsl UCXOIHOTO pacTBopa, BennunHa pH, Temneparypa, padouee gaBienue). [lonstue
HaOMI0JaeMO M HMCTUHHOM CEeJIeKTUBHOCTH MeMOpaH, CHocoObl MX H3MEpPEeHMs U pacyera.
BnustHue coctaBa W KOHLEHTpAlMM HCXOJHOTO pacTBOpa, BedauuuHbl pH, Temmnepartypsi,
pabodero naBJICHHs] Ha CEJICKTUBHOCTH MeMOpaH. SIBlieHHWe KOHIICHTPAIIMOHHOM TOJISIPU3AINHI
(KIT). Metoasr uccnemoBanusi («dnekTpoaudGy3uoHHBINY, «1azepHas HHTEPHEPOMETPHUSD,
«KOCBEHHBIN») U cHWXeHUs oTpurarenbHoro BiausHus KII. PacyeT ocMoTmdeckoro maBieHUs
pacTBOpPOB.

6. MeMOpanHbie  ammapathl, KiacCU(UKAIMs, OCHOBHbIE TpeOOBaHUS U
XapaKTePUCTUKU. TEeXHONOTUYECKHE OCOOCHHOCTH H C(epbl ONTUMAIBHOTO MPUMEHEHUS
anmapaTtoB C PYJIOHHBIMU, TPyOUYaTbIMHU, IOJIOBOJIOKOHHBIMU MEMOpaHHBIMU 3JE€MEHTaAMH U
anmapatoB TUNa «puiubTp-mipecc». BnusHue W pacueT THUIPABIUYECKOTO COMPOTHUBICHUS
MEMOPaHHBIX anmapaToB. MeTOIbl OYMCTKH U PereHepaiii MEMOpaH.

7. TexHomornyeckuit pacueT ycTaHOBOK MEMOPAHHOTO Pa3[EIeHUS KUIKUX CMECEH.
CekIMoHNpOBaHWE MEMOpPAHHBIX amnmapaToB. MHOTOCTYIIEHYAThIE CXeMbI (IIPOCTBIE U C
perkioM). Pacuer OapomMeMOpaHHBIX MPOILIECCOB C HCIONB30BAHHEM KOMITBIOTEPHBIX
porpamMm MpOU3BOAUTENICH MEMOPAHHON TEXHUKH.

8. [IpuMepbl MPOMBIIIIIEHHOTO TPUMEHEHHSI 0apOMEMOpPaHHBIX MTPOIECCOB.
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4. O0béM yueOHOI TUCIUITHHBI

VI cemecTp
Buabl yueOHoii paGoThI 3au. ex. Ax. qac.

OO011asi TPY/I0€MKOCTh THCHHIIIHHbI 5 180
10 y4eOHOMY ILIAHY

KonrakTHas padora: 1,8 64
Jlexm (Jlek) 0,9 32
[Tpaktuaeckue 3anstus (I1P) 0,9 32
CamocrositeibHas padora (CP): 2,2 80
KontpospHbie paboTh 0,5 18
W3yueHue pa3enoB IUCHUILIAHBI 1,7 62
By MTOroBOro KOHTpOJIsi: 3K3aMeH 1 36

AHHOTaNUs padoyeil MporpaMMspl y4eOHOH THCIUTITHHBI
Ocnosbl iekTpoxumun (b1.B./[B.2.2)

1. Heab aMCHUNIMHBI — TPUOOpPETEHUE CTyACHTAaMU 3HAHUH O KOPPO3HOHHBIX
nporeccax, MPOTEKAIINUX B TA30BbIX U KUJIKUX CpelaX, O BUIAX KOPPO3UH, HMEIOIINX MECTO B
MPUPOJIHBIX U TEXHOJIOTUYECKUX Cpe/iax.

3ajauyn JUCHUILUIMHBI — H3YYCHHE OCHOB JJICKTPOXMMHYECKOH TEPMOIMHAMHKHU U
KUHETUKU, TEPMOJUHAMUKN U KUHETHKHU IJIEKTPOXUMUYECKON U XMMHUECKONH KOPPO3UHU; OOIINUX
XapaKTePUCTHK  KOPPO3WOHHBIX  TPOIECCOB, aHAIM3 OOpaTHMBIX H  HEOOPAaTUMBIX
JErpaJlalliOHHBIX TPOIIECCOB, MPOTEKAIOUIMX B MaTepHualaxX IpH Pa3IUYHBIX YCIOBUSAX HX
OKCIUTyaTaIluH, KOJMYECTBEHHAS OIIEHKA OOIINX U JIOKATBHBIX TIOTEPh.

Henu 1 3amaun Kypca TOCTUTAIOTCS C TIOMOIIBIO:

-03HAKOMJICHHSI C TEOPETUIECKIMI OCHOBAMH KOPPO3UH;

-03HaKOMJICHHS C MEXaHH3MaMH MPOTEKAIOIINX KOPPO3UOHHBIX MTPOLIECCOB;

-M3y4YeHUS CIIOCOO0B KOPPO3UOHHBIX UCTIBITAHUH.

2. B pe3yabTate wu3yYyeHHs IUCHUIJIMHBI O0YYAIOIIWIiC MO Tporpamme
0akajlaBpuaTa J0J/KeH:

Oonaoamp cneayomUMA KOMIIETEHIIUSIMU:

- CIIOCOOHOCTBIO OCYIIECTBISATh TEXHOJOTMYECKHH TMPOLECC B COOTBETCTBUH C
perJaMeHTOM M UCIOJIb30BaTh TEXHUYECKHE CPEICTBA JAJIsi U3MEPEHHUS OCHOBHBIX MapaMeTpoOB
TEXHOJIOTUYECKOT0 TPOoIecca, CBOWCTB ChIpbst U npoaykiwn (ITK-1);

- CIOCOOHOCTBIO Y4YacTBOBAaTh B COBEPIICHCTBOBAHWU TEXHOJOTHYECKUX MPOIECCOB C
MO3UINI JHEPTO- B PecypcocOepekeHUs], MUHIMHU3AIIUN BO3JICHCTBHS HAa OKPYKAIOIIYIO CPEIy
(TIK-2);

- CIIOCOOHOCTHIO HUCIOJIB30BaTh HOPMATHUBHBIE IOKYMEHTHI IO KaYeCTBY, CTAaHAAPTH3AIIUU
u ceprudukanuu npoaykroB u uzaenuii (I11K-4);

- TOTOBHOCTHIO OOOCHOBBIBaTh KOHKPETHBIC TEXHHYECKHE PEUICHHUS MpH pa3padoTke
TEXHOJIOTMYECKHUX MPOIIECCOB, BEIOMPATh TEXHUUYECKUE CPEJCTBA U TEXHOJOTHH, HalpaBlieHHbIE
Ha MUHUMH3AIMIO aHTPOTIOI€HHOTO BO3ICHCTBUS Ha oKpykatorlyto cpeay ([1K-5);

- CHOCOOHOCTBIO HCIIOJIB30BAaTh 3JEMEHTHl 3JKOJIOr0-3KOHOMUYECKOT0 aHalu3a B
CO3JJaHUU PHEPTo- U pecypcocheperatomux texHonoruit (I1K-8);

B pesynbrare n3yueHus AUCUMILTUHBI CTYIEHT OakajaBpuara JOKEH:

3Hamp:

- (puzMyUecKkuii CMBICT IPOLECCOB, MPOTEKAIOIINX Ha AJIEKTPOIaX;

- MEXaHU3MBI ITPOTEKAIOIINX KOPPOSHOHHBIX MPOIIECCOB;

- METO/Ibl UCCIIEI0BAHUS KUHETUKHU AJIEKTPOIHBIX MPOLIECCOB U MPOLIECCOB KOPPO3HH;

- CITOCOOBI KOPPO3UOHHBIX UCTIBITAHU;

ymemy:
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- CHMMATb TOJISIPU3ALIMOHHBIE KPUBBIE AJIEKTPOJHBIX IMPOLIECCOB, CTPOUTH JAHArpaMMBbl
KOppO3uH;

- OIpEJENSATh HA OCHOBE 3KCIEPUMEHTAJIbHBIX HUCCIIEI0BAaHUM U JIMTEPATYPHBIX JAHHBIX
TOKH ¥ MOTEHIINAIIBI KOPPO3UH, TIOKa3aTeNId KOPPO3UH;

- OIPEIEINATh JUMUTHPYIOIIYIO CTaIUI0 KOPPO3UOHHOIO MIPOLIECCa;

- MPUMEHATH IMOJYYEHHYIO0 WH(POPMALMIO ISl PELICHUs KOHKPETHBIX TEXHOJOTHUECKUX
3azad.

enaoemp:

- HaBbIKAMU HACTPOMKHU TEXHOJIOTMYECKOTO 00OpYIOBaHMsI, HAJIAJKU MPUCIIOCOOJIEHUH,
MHCTPYMEHTA U JIPYTOil OCHACTKH, BKJIFOUEHHO! B JIAOOPATOPHBIN MPAKTUKYM.

3. KpaTkoe cogep:kanue TUCHUIINHBI.

Bsenenne. Teopernueckas 3JIeKTPOXUMUS

3HaueHue, HeNd M 3aJaud JAUCUUIUIMHBL. COBpEMEHHOE OIpeseieHHe KOppO3UU U
COIIPOTHUBIICHUS] MaTepHajoB. 3HaueHHe OOprObI ¢ Koppo3ueld. OCHOBHBIC pa3feiibl U MOHITUS
muctuminHel. Knaccudukanus BUIOB pa3pyLIEHUS MAaTEpHANIOB IMOJ JEHCTBHEM arpecCUBHBIX
cpen. KonnuecTBeHHas OLeHKAa KOPPO3HMOHHOIO Pa3pyLIEHUs MaTEpUAIOB. DJIEKTPOXUMUYECKAs
U XUMHUYECKasi KOppo3usl.

OcCHOBHBIE TIOHATHUS IEKTPOXUMUHU.

npoBoaHukH | u Il pona. DnekTponu3 Kak OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIN MTPOLIECC.

Knaccudukanuss npoBOJHMKOB M TMPOXOXKAECHUE IOCTOSHHOIO 3JIEKTPUYECKOIO TOKa
yepe3 3JEKTPOXUMHUYECKHE cucTeMbl. OCHOBHBIE THUIIBI 3JEKTPOXMMHYECKHX CHUCTEM M HX
cocraBHple uacTd. OrmnpeneneHue MNOHATHM Karon M aHoA. OTIWYMTENbHBIE IIPU3HAKU
3JIEKTPOXUMHUUYECKUX PEAKIIHM.

3axonbl Dapanes, kKaKyuuecss OTKIOHEHHs. BbIXo o TOKy.

OCHOBBI 3JIEKTPOXUMUYECKON TEPMOIMHAMHUKHI

[IpyurHBl BO3HMKHOBEHUS 3JIEKTPOXMMMUYECKOTO IOTEHIMAjda Ha TIPaHULE 3JIEKTPOA-
pactBop. PaBHOBecue B 3neKTpoxuMHUYecKOH wHenu. OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE
MOJypeakluy ¥ MOHSTHE dIeKTpogHoro noteHnuana. Kinaccuduxamnus snekrponos. Konuenius
3IIEKTPOHHOTO PaBHOBECHS HA TPAHHUIIE dIEKTPoaA-MeTaul. Kimaccupukaust 3J1eKTpOXUMHYECKUX
ueneil. [IpaBusno 3nakoB u pacuet D]IC.

BonoponHsiil 35ekTpo U cTaHAapTHas BOAOpOJHAs Ikaja. KuciopogHbli 37€KTpOA.
Huarpamma [Typ6e. MemOpaHHbBIE paBHOBECHE, MEMOPAHHBIN TTOTCHITHAIT.

CtpoeHue ABOWHOTO 3JEKTPUUECKOI0 CII0s

CBsi3b DNEKTPUUECKUX M aJCOpPOLIMOHHBIX SBIEHUI Ha TpaHuile pazgena ¢a3. EMkocTs
JIBOMHOIO 3J1eKTpuueckoro ciosi. [loTeHnmanel HyJeBOro 3apsjia U MEXaHW3M BO3HHUKHOBEHUS
OJIC 31eKTpOXUMHUYECKOM 1IETIH.

OcHOBHBIE MOJIENbHBIE MPECTABICHUS O CTPOEHUU IBOMHOTO 3JIEKTPUUYECKOTO CIIOS.

OCHOBBI JIEKTPOXUMUYECKON KHHETUKH

OOmiass  xXapakTepuUCTUKa  3JIEKTPOXMMMUYECKHX  mpoueccoB. llonspusanuonHas
XapaKTepUCTHKA B YCJIOBUAX JUMHUTHPYIOIIEH CTaauu MaccorepeHoca. MeToJ Bpalaromerocs
JMCKOBOTO 3JIEKTPOAA.

Teopust 3amenneHHOrO pa3psAa U €€ COBPEMEHHOE 00OCHOBaHHE. MeToabl H3yueHUus
CTaJui pa3psaa-MOHU3ALNNA. 3aKOHOMEPHOCTH JIEKTPOJIHBIX MPOLIECCOB B YCIOBUIX MEIJICHHON
XUMHYECKON CTaiui. MHOTOCTaAMIHbBIE PEaKIIUU C TIOCIIEeI0BATENbHBIM IIEPEHOCOM IIIEKTPOHOB.

4. O0beM y4eOHOH JUCIHIJIMHBI

. B 3auérnbix B
Bunast yueOHoii paboTh
eIMHHIAX aKaJieM. yacax
O01mas TpyA0eMKOCTb JUCHUILIMHBI 110 Y4eOHOMY 5 180
IJIaHY
AYIUTOpPHBIE 3aHATHUS: 1,8 64
Jlexumu 0,9 32
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[TpakTudeckue 3aHATHS 0,9 32
CamocTosiTe/ibHasi padoTa: 2,2 80
Buabl KOHTpOJISL:

OKk3ameH 1 36
KonTakTHas paboTa — mpoMexyTOYHast aTTeCTaLHs] 0,4
[ToaroToBka K SK3aMeHy 35,6

AHHOTanus padoyeil NporpaMMspl y4eO0HOM JTHCIAIITTHHBI
Juddy3uonnbie Mmemopannbie npoueccol (b1.B.JIB.3.1)

1. eab AMCHUNINHBI:

JlaTh CTy/AEHTaM 3HAHHMS O IMpoLeccax MEMOpPaHHOTO Pa3/eleHUsl ra3oBbIX M >KUIKUX
cMeceil, Tae TMMUTHpYIoLel cTaauen siBiserca nuddy3uoHHbINA nepeHoc yepe3 memoOpany. B
KypC BXOJAT KaK TEOPETUYECKHE MaTepuallbl, CBs3aHHbIE C MNpUHUMIAMHU AU y3UOHHO-
KOHTPOJIUPYEMBIX IPOLIECCOB MEMOPaHHOIO pa3ziesieHusl, TEPMOJMHAMUKON, KUHETHKOW U
JBIDKYILEH CHUJION MPOLIECCOB, TaK U MPAKTUYECKHUE BOIPOCHI, OTHOCAIIMECS K OCOOCHHOCTSIM
pacuera MeMOpaHHBIX YCTAaHOBOK M amlapaToB, a TaKXKE MPOMBIILJICHHOE MPUMEHEHHUE 3TUX
IIPOLIECCOB P Pa3JIEJICHUN I'a30BbIX U KUAKUX CMECEH.

3agaum AUCUMIIUHBI

03HAaKOMUTH CTYJIEHTOB C OCHOBHBIMHM MOJEISIMH MEXAHU3Ma pPa3/EICHUsI U BIMSHHEM
onpeAensomux (akTOpoB Ha XapaKTEpUCTUKU pa3leieHHs, JaTb CBEICHUS O MeMOpaHax,
UCTIONb3yeMbIX B U (y3HOHHBIX Mpolieccax, MeMOpaHHBIX ammaparax U ycraHoBkax. Ocoboe
BHUMAaHUE YJENSIETCS IPOMBIIIIIEHHOMY IPUMEHEHHIO 3THUX MPOLIECCOB

2. B pe3yabTaTe wu3yYeHHs AUCHHUIUIMHBI O0YyYalOLIMiici 1O mporpamme
0akajaBpuaTa J0JKeH

061a0emdb CIAETYIOIUMI KOMIeTeHIHAMU:

o CIIOCOOHOCTh OCYILECTBJISTh TEXHOJOTMYECKHI TMpolecc B COOTBETCTBUU C
perjaMeHTOM M HCIIOJIb30BAaTh TEXHUYECKUE CPEACTBA AJII U3MEPEHHs] OCHOBHBIX MapaMeTpoOB
TEXHOJIOTUYECKOT0 TPOolecca, CBOWCTB ChIpbst U npoaykiwn (11K-1);

o CIIOCOOHOCTh yYacTBOBAaTh B COBEPILIEHCTBOBAHUM TEXHOJOTMYECKUX MPOIIECCOB C
MO3UINI 3HEPro- U pecypcocOepekeHusl, MUHUMH3AIUN BO3ACHCTBUS Ha OKPYKAIOUIYI0 Cpeay
(IK-2);

o CIIOCOOHOCTh ~ HMCIOJB30BaTh  HOPMATUBHBIE  JOKYMEHTbl 10  KauecTBY,
CTaHIapTHU3alMHU U cepTH(UKanuy npoayktoB u usnenuii (I1K-4);

o TOTOBHOCTh OOOCHOBBIBATH KOHKPETHBIE TEXHHYECKHE pEIICHHs MpHU pa3paboTKe
TEXHOJIOTMYECKHUX MPOIIECCOB; BEIOUPATh TEXHUUECKHUE CPEJCTBA U TEXHOJIOIMH, HalpaBJIECHHbIE
Ha MHUHHMH3AIIMI0 aHTPOIIOTeHHOTO BO3/IeiicTBHS Ha OKpykaromryto cpeay (ITK-5);

o CMOCOOHOCTh HMCHOJb30BAaTh 3JEMEHTHl JKOJIOT0-5KOHOMHYECKOTO aHalu3a B
CO3JIaHUM SHEPro- u pecypcocoeperaromux rexuonoruii (ITK-8).

3uamo:

o mporeccbl MEMOpaHHOTO — pas3fiefieHHs Ta30BbIX M OJKUJAKHX CMecei, Tre
JTUMUTHPYIOIICH cTanue sBisieTcs: nudGy3uOHHBIN IEPEHOC Yepe3 MEMOPaHY;

®  [PUHLUIBI TP HY3MOHHO-KOHTPOIUPYEMBIX IIPOLIECCOB MeMOpaHHOTO
pazzeneHus, TEpMOANHAMUKY, KHHETUKY U IBUXKYIIYIO CHITy IIPOLIECCa;

. OCHOBHBIE TUIIBI MEMOpPaH U MEMOpPaHHBIX CUCTEM;

e  METOJbl pacyera CEJEKTUBHOCTH MeMOpaH B OMHApHBIX U MHOIOKOMIIOHEHTHBIX
cucreMax;

o OCHOBHBIE MOJIETT MEXaHU3Ma pa3JIeNICHHs U BIUSHHUE ONPEACIAIOMUX GaKkTOpOB —

JaBJICHUS, TCMIICPATYPbL n KOHUCHTpPAIun Ha YACIBbHYIO MMPOU3BOANTCIBHOCTD )51
CEIIEKTUBHOCTD, & TAK)KE UX KaYECTBEHHOE M KOJIMYCCTBEHHOE OMMCAHWE Ha OCHOBE yYpaBHCHUU
HepeHoca yepe3 MeMOpaHy;
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o anmapatypHoe oQopMiIeHHEe M TPOMBIIICHHOE NpUMeHeHHe aupE y3nOHHBIX
MeMOpaHHBIX TPOLIECCOB.

Ymemn:

®  MPOM3BOAUTH TEXHOJIOTMYECKUN pacueT OCHOBHBIX THIIOB aIlllapaTOB M yCTaHOBOK,
UCTONB3Yysl Hapsily ¢ OalaHCOBBIMH ypaBHEHMSIMH (GOpPMYJbl JUIsl pacdeTa CEJIeKTUBHOCTH U
yAEIBbHOM MPON3BOAUTEIEHOCTH MEMOPaH;

®  IIPOM3BOJUTH PACUET YCTAHOBOK KOJIOHHOTO THIIA;

®  IPOW3BOJAWTH PACUET Pa3eIICHUs] MHOTOKOMITOHEHTHBIX CUCTEM.

Bnaoemyp:

e  METOJaMHM pacyeTa OCHOBHBIX THIIOB allapaToB U yCTaHOBOK;

o OCHOBHBIE c(epbl TpUMEHEHHS TUPPY3MOHHBIX MEMOpaHHBIX MPOIECCOB U
BapHUaHTHl UX MIPOBEACHUS: OYMCTKA U Pa3/ICTICHUE )KUKUX U Ta30BbIX CPEJl, BBIICICHNE IICHHBIX
KOMITOHEHTOB JKUAKHX U ra30BBIX CPE;

®  [POM3BOAWUTH TMOAOOP OCHOBHOIO M BCIOMOTATENBHOIO OOOPYHOBAaHUS IS
npoBeeHus 11U Py3MOHHBIX MEMOpPAHHBIX MPOIIECCOB.

3. Kpartkoe cogep:xanue JTUCUMILTHHBI

1. Bgeoenue

3agaun, pemaemble B Kypce. OCHOBHbIE TEPMHMHBI U ONpEAEICHUS, IPHUHATHIC
0003HaYeHHUSI.

Knaccupukamus  nud¢dy3uoHHBIX  MEeMOpaHHBIX  IPOLECCOB M HMX  KparTkas
XapaKTepUCTHKa, cQepbl TNPUMEHEHUs, IBIKYINAs CHa, ypaBHEHHs IepeHoca (auanms,
NEKTpoAnanu3, Au(p(y3nOHHOE pa3/ieleHrue Ta30B Ha MOPUCTBHIX U HEHNOPHUCTHIX MeMOpaHax,
'bE30- U TEPMOJIUAIIN3, CETICKTUBHOE M3BJIICUYCHNE HOHOB U MOJIEKYJI Ha )KUIKUX MEMOpaHax).

2. OcnosHnbie 3aKOHOMePpHOCU OUDDYZUOHHBIX MEMOPAHHBIX NPOYECCO8

Mexanuzm muddy3um u KOJINYECTBEHHOE ONMCaHUE (CTaTUCTHUYECKUH,
TEPMOJIMHAMHYECKUI U (PEHOMEHOJOTMUYECKUI MOJXO0/1bl); MEXaHU3M M DJIEMEHTapHbIE CTaJUU
MaccomnepeHoca (IMPOHHIIAHUS) KOMIIOHEHTOB dYepe3 MeMOpaHy, BKJIax COpOIMH U
pPacTBOPUMOCTH B MPOHMIIAEMOCTh; JIMMUTHPYIOIIME CTaJUM IE€peHoca uepe3 MeMOpaHy;
TG Gy3MOHHBIN IEPEHOC, COMPSKEHHBIN ¢ XMMHUYECKOH peakiuei («obnerdyeHHast iudpdysus»);
AKTUBHBIN NIEPEHOC.

OcoOeHHOCTH TepeHoca 4Yepe3 HEMOpPUCThIe MEMOpaHbI: BIMSHHME TEMIEpaTypbl M
TaBJICHUS Ha TpoHUIaeMocTh (Iuddysuro u copOIuio).

OCOOCHHOCTH MacCONepeHoca, COMPOBOYXKIAEMOTO B3aWMOJICHCTBHEM IMPOHUKAIOIIETO
KOMITOHEHTa C MaTepUarioM MeMOpaHBbI.

KonnenTparnmonnas nonsipuzanst B 11 (Hy3nOHHBIX MEMOPaHHBIX MPOIIECCax; MPUIHHEI
€€ MEHBIIIETO BIMSHUS 110 CPAaBHEHHIO ¢ 6apoMeMOpaHHBIMU POIIECCAMHU.

Huddysuonnoe pasnenenne razoB. OOmias xapakrepucTuka mpouecca. Oobnactu
npuMeHeHus. JBrnxkymias cuna. [Ipumensembie MeMOpaHsbI.

MacconepeHoc B TOPUCTHIX MeMOpaHaxX: TMPOHHMIIAEMOCTh U  CEJIEKTUBHOCTH
ra3oqupPy3MoHHBIX W  COpPOLUMOHHO-IM(PPY3MOHHBIX MEMOpaHHBIX cHucTeM, TUGPy3Hs
Knyncena, BrnusiHHE COpOIWH, KaNWUIAPHON KOHJIGHCAIMHM, TOBEPXHOCTHOM M (DUKOBCKOU
mupdy3un U yIabTpapMIBTPAMOHHOTO TOTOKA HAa MPOHHULIAEMOCTh U  CEJIEKTHBHOCTD
pasfeneHus Tra3oB C MHCIOJIb30BaHMEM MOPHUCTBIX MeMOpaH. OOnacTb NPUMEHEHHs W
NEePCHEKTHBBI 3TUX MPOLIECCOB. MacconepeHoc B HEMOPUCTHIX MeMOpaHax: TeOpusi CBOOOIHOTO
o0beMa, MOJENIb AKTUBUPOBAaHHBIX CKAuKOB. BimsHue TteMmnepaTypsl W JaBlI€HHMs Ha
IPOHMIIAEMOCTh M CEJIEKTUBHOCTH pasfesieHus razoB. OcobenHoctu auddy3noHHOro nepenoca
ra3oB B METaJUIaX U CTEKJIax.

Huanu3. OOmias xapakrepuctuka nporecca. OOnactu npuMmeHeHus. JBrxKyiias cuia.
MemOpanbl. OObIYHBIA W JOHHAHOBCKMM auanu3. D¢dekt JloHHaHa. YpaBHEHUS IepeHOca
pacTBOpUTENIE W PACTBOPEHHBIX BEUIECTB dYepe3 MeMOpaHy. MexaHu3M pasfelieHHs IpH
nuanusze. MacconepeHoc Npu Auajiu3e, BIUSHUE KOHIICHTPAlMOHHOW Mojspu3anvu. BrausHue
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TEMIIEPATYPbl U KOHIICHTPAIIMH PACTBOPCHHBIX BEIIECTB HA CEIICKTHBHOCTh M MPOHUIIAEMOCTH
MeMOpaH.

3. Memoouwl pacuema memoOpanHvIX annapamos u yCmaHo80K

[TpuHIMIBI pacueTa ammapaTtoB AN OCYIIECTBICHHUS AUQPPY3UOHHBIX MEMOpPaHHBIX
MPOIIECCOB, UX OTINYHE OT OAPOMEMOpPAHHBIX MPOIIECCOB.

CnocoObl opranu3alii MOTOKOB B MOAYJISX. PacueT mMomyseil Ha OCHOBE M30TPOIMHBIX
MeMOpaH Jyisi pasfeneHusi OMHapHBIX cMmeceil. OCHOBHBIE JOMYIICHHWS W OTpaHUYCHHUS. YUeT
BIIUSTHUS CTPYKTYPBI U OpraHHU3aI[MH MOTOKOB B MOJYJIE TIPU pacueTax Mo MOJEIH HUICaIbHOTO
CMEIICHHS B HAIIOPHOM M JIPCHAKHOM KaHalax; MOJCIH HICaThbHOTO BHITCCHCHHS B HAIIOPHOM
KaHajie ¥ MOMEPEYHOro TOKa MepMeara B HAMOPHOM M JIPEHAKHOM KaHajaX MpHU MPSIMOTOKE U
npoTuBOTOKE. OCOOEHHOCTH pacyeTa MOIYJIS C MOJIOBOJIOKOHHBIMU MEMOpaHAMHU.

Pacuer Momyns Ha OCHOBE AaCHMMETPUYHBIX W KOMIO3HIIMOHHBIX MeMOpaH Uit
pasneneHus OWMHAPHBIX Ta30BbIX cMeced. MeMmOpaHHBI MOJyJIb HAa OCHOBE IOJBIX BOJIOKOH.
Pynonusiii Moayns. Moaynb ¢ IJIOCKOMapallieIbHBIM pacloioXeHneM MeMOpaH. BiusHue
CTPYKTYpBI M OpraHU3aIMK MOTOKOB Ha TIpoliecc paszaeneHus. Pacder Momayns nist pas3neneHust
MHOTOKOMIIOHEHTHOU cMmecH. [IpoekTHas mocTaHoBKa 3anadyd. TexHoloruyeckas MOCTaHOBKA
3a1aud. BrivsHue cTpyKTyphl M OpraHU3aliy MOTOKOB Ha MPOLIECC pa3IeIeHUsI.

[TpuOmKeHHBI MeTO pacyeTa MEMOpPAaHHBIX MOJyJIeH MpU pa3ieleHUH OMHAPHBIX U
MHOTOKOMIIOHEHTHBIX cMeceld. CpaBHUTEIIBHBIN aHATN3 MEMOpPaHHBIX alapaToB, TOCTOMHCTBA
U HEJOCTATKH PA3IUYHBIX KOHCTPYKTHBHBIX THUIIOB MPOMBIIIJICHHBIX anmaparoB. Bwibop
MeMOpaHbl ¥ KOHCTPYKIHMH-'ammapara JJis OCYIIECTBIECHHsS KOHKPETHOTO Tpolecca
pasnenenus. I IpuHIunbl pacdyera MeMOpaHHBIX YCTaHOBOK. Pacyer MeMOpaHHOW yCTaHOBKHU
KOJIOHHOTO THIa (MeMOpPaHHOM KOJIOHHBI) METOJIOM YHCEIT €AMHUI] TIEPEHOCA.

Brnusaue ¢rnermoBoro umcia, BETUYMHBI U COOTHOIICHUS JABJICHHS M CKOPOCTEH B
JpeHA)XHOM ¥ HANOPHOM KaHamax, TpeOyeMoW CTemeHu pasaeneHus, Kod(pQHUIIEeHTOB
MPOHUIIAEMOCTH Ha TpeOyeMyI0 TOBEPXHOCTh MEMOpaH U BBHICOTY KOJIIOHHBI.

4. Ilpomviuinennoe npumenerue Ouppy3uoHHbvIX MEMOPAHHBIX NPOYECCO8

Brinenenue Bogopona M3 TPOAYBOYHBIX Ta30B CHHTE3a aMMHaka U B Ipolleccax
HE(PTEXUMHYECKOTO ¥ OCHOBHOTO OPTaHUYECKOTO CHHTE3A.

Ounctka NPUPOAHOTO, HEPTIHOTO (MIOMYTHOT0) U TEXHOJIOTMYECKUX Ta30B OT JUOKCUIA
yIiepojaa U cepoBOAOPOJa.

Ocymuika mpupoaHoro u HeTsaHOTO rasa. [lomyueHne CHHTETUYECKOTO TOIUIMBHOTO Ta3a
npu  OYHCTKE OWorasa oOT JUOKCHAa yriepoga. PasgeneHue Bo3ayxa € TOIyYEeHUEM
00O0rameHHoro KHCIOPOJOM WM a30TOM IIEJIEBOrO MpOoAyKTa. PazgeneHue H30TOMOB U
pPaIMOaKTUBHEIX Ta30B. M3BNedeHne reius u3 MpupoTHOTO U HEPTIHOTO Ta30B. PerynmupoBanue
COCTaBa ra3oBOM CpeJibl MPU XpaHEHUH CETbCKOX03IMCTBEHHOM npoaykunu. KoHIleHTpupoBaHue
JIMOKCHUJIA CEPBI U3 Ta30B. DJIEKTPOIUATU3HBIC YCTAHOBKH OMPECHEHUS COJIOHOBATHIX U MOPCKHUX
BoA. Jluanu3 B MHKpOOHOJOTHYECKOW M (papMaleBTUUECKOW OTpaciiixX MPOMBIIIEHHOCTH, B
MeIUIIMHE (anmapaT «MCKYCCTBEHHAs TTOUKay).

Br160p MpOMBIIITIEHHBIX annapaTtoB, TEXHOJIOTHYECKHE MapaMeTpbl U CXema Mpolecca,
TEXHUKO-DKOHOMHUYECKHE TTapaMeTpbl yCTAaHOBOK.

4. O0béM yueOHOI TUCIUTLITHHBI

. VI cemecTp
Buabl yue6Hoii paGoThI a1, on. Ak, Tac.

O01mast Tpy10eMKOCTh U CHUTIIUHbI 3 108
1o y4eO0HOMY ILIAHY

KontakTHas padora: 0,9 32
Jlexmm (Jlek) 0,45 16
[Tpaktuyeckue 3anstus (I1P) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
KoHTponbHBIE paboThI 0,2 8
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M3ydenue pa3aenoB AUCHUILUINHBI 1,9 68

Buja uTOoroBoro KOHTpOJIsi: 3a4eT ¢
OIICHKOH

AHHOTaNUs padoyeil MporpaMMspl y4eOHOH THCIUTITHHBI
IpuHIMOBI OPpraHu3anum 1 ynpasjenus sueprocoeperamomuvmu XTC (b1.B./[B.3.2)

1. Heap AUCHMIUIMHBI — TMPHOOpPETEHHE OOYYalOUIMMUCS YTriayOJICHHBIX 3HAHUI,
HEOOXOIMMBIX CIEIHATNCTaM B 00JaCTH PEecypcocOEperaronmx XUMHKO-TEXHOJIOTHUECKUX
CUCTEM U B O0JIACTH YINPaBJICHHUS STUMH CHUCTEMaMH ISl MOCIEIYIOIIed MPOU3BOJCTBEHHO-
TEXHOJIOTUYECKON W HAyYHO-HCCIIEOBATEIBCKON NEATENbHOCTH, Ui TOJIYYECHHUS MPOILYKIHH
3aJJaHHOTO KaueCTBa U TEXHUYECKH I'PAMOTHOTO €€ MPUMEHEHHS.

3amaya MUCIUIUIMHBI — JIaTh OCHOBHBIC 3HAHUS IO METOJAM YIIPABJICHUS XHMHKO-
TEXHOJIOTMYECKMMH CHCTEMaMHU, IO3BOJISIIOIIME BBIMYCKHUKY Ha OCHOBE BJAJ€HUS OOIIMMU
OPUHIUIIAMA TIPOBOAMUTH OPraHU3AIMOHHO-3KOHOMUYECKOTO aHAINU3 pPecypcocOeperaronmx
XUMHUKO-TEXHOJOTHYECKHX MPOILECCOB

2. B pe3yabrare wu3yYeHUs JUCUMILIMHBI oO0y4yamouiuiics 10 mNporpamMmme
0akajiaBpUAaTAa J0JIKEH:

Ooénadamp cneayronMMU KOMIIETEHIUSAMHU:

— CIOCOOHOCTBIO OCYIIECTBJISATh TEXHOJOTHYECKUI TpOIlecC B COOTBETCTBHH C
pEriIaMeHTOM M MCIOJIb30BaTh TEXHUYECKHE CPEACTBA JUI M3MEPEHHUS] OCHOBHBIX MapaMETpPOB
TEXHOJIOTUYECKOT0 TPOoIiecca, CBOWCTB Chipbst U npoaykiuu (ITK-1);

CHOCOOHOCTBIO YYacTBOBaTh B COBEPUICHCTBOBAHWU TEXHOJOTHMUYECKUX IPOIECCOB C
MO3UINI SHEPTo- U pecypcocOepekeHusl, MUHUMH3AIUN BO3JACHCTBUS Ha OKPYKAIOUIYIO Cpeay
(IIK-2);

CIIOCOOHOCTBIO MCIOJB30BaTh HOPMATHUBHBIE TOKYMEHTHI M0 KaueCTBY, CTaHAApTU3ALIUU
U cepTuduKanuu npoaykros u uzaenuit ([1K-4);

TOTOBHOCTBIO OOOCHOBBIBATh KOHKPETHBIE TEXHUYECKHE PEIICHUs TpHU pa3padoTKe
TEXHOJIOTUYECKUX MPOIIECCOB;

BBIOMpATh TEXHUYECKHE CPEJICTBA W TEXHOJOTHH, HAIIPABJICHHBIC HAa MUHHUMH3AIUIO
AQHTPOIIOTEHHOTO BO3/ICHCTBHSI Ha OKpYyKatoryto cpeay (ITK-5);

CIIOCOOHOCTBIO MCITOIB30BATh DJIEMEHTHI AKOJIOT0-9KOHOMHYECKOTO aHAIM3a B CO3aHUU
9HEpro- u pecypcocOeperaromux Texuonorui (I1K-8);

B pesynbrare n3ydeHns AUCIUIUIMHBI CTYACHT OakajgaBpuaTa JOJKEH:

3namop:

— OCHOBHBIC TPHHIIMIIBI PA3BUTHS U OPTaHU3AINHA XHMHKO-TEXHOJIOTHYECKHX CHCTEM;

— OCHOBHBIEC OM3HEC-TIPOIIECCH B XUMUKO-TEXHOJIOTUYECKUX CUCTEMAX;

— METOJIBI OIICHKH 3(PPEKTUBHOCTH HHHOBAIIMOHHBIX IIPOCKTOB;

— METOJIbl OIICHKH CTOMMOCTH UHTEIIEKTYaIbHOW COOCTBEHHOCTH.

Ymemos:

— TMPUMEHSTh METOABl OLEHKH CTOMMOCTH HWHTEJUIEKTyallbHOM COOCTBEHHOCTH JUIS
orpezieNieHUs] CTOMMOCTH HeMaTepHUaIbHbIX aKTUBOB;

— WCTOJB30BaTh METOABI OLEHKH 3()(HEKTHBHOCTH HWHHOBALMOHHBIX IPOEKTOB JUIS
OLICHKH UX BIMSIHUS Ha 3((HEKTUBHOCTh XUMHUKO-TEXHOJIOTUYECKOI CUCTEMBI

Bnaoemo:

— IpUHIMIaMu coopa, 00pabOTKK W aHaNMM3a UHHOPMAITUH O XUMHKO-TEXHOJIOTHYECKHUX
CUCTEeMaX JJIsi IPUHATHS yIPaBIECHYSCKUX PEIICHU;

—MeToAamMu 00pabOTKH pe3yJIbTaTOB HH(POPMAITMOHHO-aHATUTUYECKON e TETHHOCTH,

—  ¢Qopmamu  TpeACTaBICHUS  PE3yJbTaTOB  HWH()OPMAIMOHHO-aHATUTUYECKON
NeSITeNIbHOCTH;

3. Kpartkoe cogep:xanue JUCUMILIIMHBI.

OcHOBHbIE TIOHATHUS U OTIPEACTICHUSI.
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Mexanuueckne, TuApOMEXaHNYECKUE, TEIIO0OMEHHbBIE, MAaCCOOOMEHHBIE, XUMUUECKHE,
SHepreTuvyeckue M HMH(OpMalMoHHBIe mporecchl. Mepapxuueckas CTpPyKTypa XUMHUYECKOTO
IPOU3BOJCTBA. XUMHUKO-TEXHOJOTUYECKUE MPOLECC W OCHOBHBIE THUIIBI CTPYKTYpbl OCHOBBI
XUMHUYECKOH TEXHOJOIMM — OOBeKT, Ledb M MeToAbl uccienoBaHusd. Ilokasarenu
3¢ (HEeKTUBHOCTH XUMUKO-TEXHOJIOTMUYECKUX MPOLIECCOB U MPOU3BOJCTB.

AHanu3 XUMHUKO-TEXHOJIOTHYECKUX NTPOLIECCOB U CUCTEM

Mopnenn XUMUKO-TEXHOJIOTHUYECKUX cucTeM. CTpyKTypa CUCTEMBbI YIIPABJICHUS XUMHKO-
TEXHOJIOTUYECKON cucTeMON. AHaIM3 MaTepHalbHO-TEXHUYECKOM 0a3bl, 0OOPOTHBIX CPEICTB,
TPYIOBBIX pecypcoB. AHainu3 o0beMa MPOU3BOJACTBA U pealu3allud MPOAYKIUH, aHaJIU3
pacxoqoB, 3arpaT M ce0ECTOMMOCTH MpPOAYKLHH, aHauu3 (UHAHCOBBIX pE3YyJIbTaTOB H
(UHAHCOBOT'O COCTOSTHUSI.

OneHka CTOMMOCTH HEMATEPUAIIbHBIX AKTUBOB XUMUKO-TEXHOJIOTUYECKON CUCTEMBI.

Meroasl OLICHKH DPBIHOYHOM CTOMMOCTH HEMAaTepHUAIbHBIX aKTHUBOB. llocTaHoBKka Ha
OyXraJITepcKuil yueT HeMaTepualbHbIX aKTUBOB. METO TUCKOHTUPOBAHUS JI€HEKHBIX TOTOKOB.
OneHka NaTeHTHBIX MpaB, CPEACTB MHIMBUAYaIUIA3UM, NIPaB Ha CEKPET MPOU3BOACTBA (HOY-
Xay), aBTOPCKUX MpaB. JIUIIEH3MOHHBIE COTTIAIICHHS] U PACUET IIEHbI JTULEH3UN

@DakTOpHBIA aHaJIN3 Pe3yJIbTaTOB (PUHAHCOBO-XO3IUCTBEHHOM NEATEIbHOCTH XMMMKO-
TEXHOJIOTUYECKOU CHUCTEMBI

JleTepMUHUPOBAHHBIN, CTOXaCTUYECKH, MPSIMON (e Ty KTUBHBII ), oOpaTHbIi
(MHOYKTUBHBIA), OJHOCTYNEHYATbI, MHOTOCTYNEHUYAThId, CTATMYECKUH, JIUHAMUYECKUH,
PETPOCIEKTUBHBIN, MEPCHEKTUBHBIN (aKTOpHbIM aHanu3bl. MeToauka (akTOpHOrO aHaIM3a.
[IpaBuna npeobpa3zoBanus Mojenel (MojenupoBaHusi) MeToa HENHbIX HOJCTaHOBOK, METOJ
aOCOIOTHBIX pa3HMIl, METOJ OTHOCHUTEIbHBIX pa3HMIl, HHTErpajibHbIH METOJ, METOJ
J0rapupMUPOBAHHUS.

4. O0beM y4eOHOMH JUCITUTIJIMHBI

Bupj yueOHoii padoThI 3E Akan.u.
O011as TPYA0EMKOCTb U CIUTIITHHBI 3 108
KonTakTHas padoTa — ayIuTOpPHbIC 3aHATHS. 0,9 32
Jlexun 0,45 16
ITpaxtnueckue 3ansatus (113) 0,45 16
Jlaboparopusble paboTsl (JIP)

CamocrosiTesibHas padoTa 2,1 76
CaMocCTOsATENpHOE U3YUYECHHE PA3/IeI0B AUCIUILUINHBI 76
Buabl KoHTpOJIS:

KonTakTHas paboTa — MpOMEKYTOUHAsl aTTECTALIMS 1 0,4
[ToaroroBka K 3K3aMeHyY 35,6
BujJ HTOroBOro KOHTPOJIsA JK3aMeH

AHHoOTanusi padoyeil mporpaMmMbl y4eOHOH AU CHUIIINHBI
JlonojHuTeIbHBbIE IJ1aBbl KosutouaHoii xumuu (b1.B.J1B.4.1)

1. eab IMCHUNIMHBI - O3HAKOMJICHHE CTYJEHTOB C OCOOEHHOCTSAMH CTPOCHHS U
KOJUJIOMJIHO-XMMHUYECKOI0 TOBEJEHUSI MOBEPXHOCTHO-aKTUBHBIX BemecTB (IIAB), a Takke ux
MPUMEHEHUEM JIs TONyYeHUs TIeH, CTa0MIN3aluy AMYIBCUI U CyCTICH3UH.

OCHOBHBIMU 33/1a4aMU JUCIUIUIMHBI SBJISIETCSI pACCMOTPEHHE 0COOEHHOCTEN afcopOrun
monekyn [TAB Ha paznuuHbIX Mex(a3HbIX TpaHUIAX, KOJUIOMJIHO-XUMUYECKOTO TMOBEICHHS HX
pacTBOpOB, ucnoyb3oBaHus [TAB B neHax U SMyJIbCHSIX U KX OCHOBHBIX CBOMCTB.

2. B pe3yJbTarte u3yueHHsl JUCHUIITHHBI CTYAEHT (0aKajJaBp) J0J/KeH:

Osnademy cnenyrONMMHA KOMIIETEHIUSAMU:

. CIIOCOOHOCTh OCYIIECTBIISITH TEXHOJOTMYECKUN TIPOIIECC B COOTBETCTBUU C
perJaMeHTOM M HCIIOJIb30BAaTh TEXHUYECKUE CPEACTBA AJII U3MEPEHMs] OCHOBHBIX MapaMeTpOB
TEXHOJIOTHYECKOT0 TPOIecca, CBOWCTB ChIpbst U npoaykiun (TTK-1);
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. CIIOCOOHOCTBIO yUaCTBOBATh B COBEPIIEHCTBOBAHNN TEXHOJIOIMUYECKUX MPOIIECCOB
C TIO3MIIMI SHEPro- U pecypcocOepekeHusl, MUHUMH3AIMH BO3ACHCTBUS Ha OKPYIKAIOIIYIO CpEay
(IIK-2);

. CIIOCOOHOCTBIO HCIIOJIB30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH,
MPOBOJUTE 00pa0OTKy MH(POPMALIUK C UCTIOJIB30BAaHUEM IPHUKJIAAHBIX MPOTpaMM U 0a3 JaHHBIX
JUIS pacyera TEXHOJIOTHYECKUX MapaMeTpoB 0OOPYAOBaHUS W MOHUTOPHUHIA HPUPOAHBIX Cpea
(TIK-3).

3Hamy:

ocobeHnHocTu ctpoeHus [IAB u X KOIOMIHO-XUMHUYECKOTO TMOBEICHUS HA PA3IMYHBIX
rpaHuIax paszena ¢as;

OCHOBHBIE TIOHATUS W COOTHOILEHUS TEPMOJMHAMHKU IOBEPXHOCTHBIX SIBJICHUI
(TepMOMHAMHMKA TOBEPXHOCTHOIO CJIOS; aJcopOLus); COCTOSHHE IOBEPXHOCTHBIX IUICHOK;
yCIJIOBUSI IEHOOOpA30BaHUs;

OocHOBHbIe ocoOeHHOcTH mnoBeneHus 1IAB B oOGbemHol (aze (MuremiooopazoBaHue;
o0pa3oBaHHE pa3IUYHBIX CTPYKTYp B 3aBUCUMOCTH OT I[IapaMeTpa YIAKOBKH MOJIEKYJ;
COJFOOMITH3AIIHS )

OCHOBHBIE CITIOCOOBI MTOJIYYEHHS MAKPO- U MUKPOIMYJIbCU;

OCHOBHBIE CBOMCTBA OSMYJIbCHOHHBIX CHUCTEM (3JIEKTPOIIOBEPXHOCTHBIE CBOMCTBA;
KMHETUYECKUE U ONTHYECKHE CBOMCTBA);

OCHOBHBIC TIOHATHS M COOTHOILIEHHSI TEOPUI arperaTUBHON yCTOMYMBOCTH U KOATyJISIHH
MaKpO3MYJIbCUOHHBIX CUCTEM;

ymemy:

IIPOBOAMTH PACUETHl C HCIIOJIB30BAHMEM OCHOBHBIX COOTHOLIEHMH TEPMOIAMHAMMKHU
MOBEPXHOCTHBIX SIBIEHUI M pacyeTbl OCHOBHBIX XapaKTEPUCTHK IUCIIEPCHBIX CHUCTEM; B
YaCTHOCTH, PACCUMUTHIBATH BEIUYMHBI MEXK(a3HBIX HATSHKEHUH € Yy4eTOM HEoOXOJIUMBIM
NIOTIPABOK; OMPEAETATh BEIUYMHY T'HOOCOBCKOM ancopOumu; paccumteiBath uncia [JIb
pa3MYHBIMH  METOJaMH; TMapaMeTp YHaKOBKH; OCYIIECTBISATh MOA00p cTabuimzaropa
AMYJIBCHOHHBIX CHCTEM; OLIEHHBATH TIEHOOOPA3YIOIIYIO CIIOCOOHOCTD.

enademy:

METOJIaMU H3MEPEHUsl TIOBEPXHOCTHOIO HATSKEHUS W €ro pacyera C Yy4eTOM
HEOOXOJUMBIX TIONMPABOK; METOJaMU pacueTa BeIMYMHBI a0CONMIOTHOM U THUOOCOBCKOM
afcopOLMy; METOJaMH ONPENCIICHNUsS KPUTHUECKUX KOHLEHTPAMi MHUIEIII000pa30BaHus
(KKM1, KKM2 u T.1.); MeToJaMu MNPOBEACHUS TUCIEPCHOHHOTO aHAIM3a B SMYJIbCHOHHBIX
cucTeMax, CrocodaMu IMONYyYeHHs dMYJIbCHOHHBIX CHUCTEM, MOJI00pa CTa0MIM3aTopa M OLEHKU
WX arperaTuBHOM yCTONYMBOCTH.

3. Kpartkoe cogep:xanue JTUCUMILTHHBI

1. dopmupoBanue MexpazHoi moBepxHOCcTU. Mexkda3Hoe HaTsHKEHHE U

CIIOCOOBI €T0 OIpEIEICHUS

MexdazHas MOBEpXHOCTh — OCHOBHOe ompenenenue. OcoOeHHocTH (hopMHUpOBaHUS
MexdaszHoi moBepxHOCTH. CriocoObl ompeseieHus Mex(pa3HbIX HATsOKCHUH. OTIMYUTEThHBIC
O0COOCHHOCTH >KUIKOM rpaHUIIbI pasnena (a3 - sHepreTHueckast OAHOPOJHOCTh U MOJBUKHOCTb.

OmnpeneneHre MOBEPXHOCTHOI'O HATSKEHHUS] HA TPAHULE KHUAKOCTb-Ta3 U MeX(pazHOTo
HATSDKEHUS Ha TPAHMIE JKUIKOCTb-KUAKOCTh. PacdyeT MOmpaBOK Ha HEMOJHBIA OTPHIB U
HecpepuaHOCTh Karuii. PacdyeTHbie MeTObI onpeaeneHuss MeX()a3HbIX HATSKECHHH.

2. Ancopbuus U3 pacTBOpOB

DJeMeHTHl TEPMOJMHAMUKH aJcOpOIMU M3 PacTBOpPOB. MeToa M30BITOYHBIX BEIHYUH
['n66ca u MeTon ciosg KOHEYHOW TONIIMHBI ['yrrenreiima. VYpaBHeHus u (opMbl H30TEpM
agcopbumu. Bzaumocsszp MetooB [ m66ca u ['yrrenreiima.

Ancopbuust ITAB u3 pacTBOpoB Ha MOBEPXHOCTH TBEpAbIX Tel. (OCHOBHBIE THIIBI
u30TepM — m3otepmbl KimaccoB S, L, H u C u ux anamu3. OcOOCHHOCTH afcopOUi HEHOHHBIX U
noHHbIX [IAB Ha moBepXHOCTH TBEpABIX Tell. B3auMocBsI3b MEXIy M30TepMaMH aacopOuuu U
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cMauuBaHus HEHOHHBIX [IAB Ha TBepABIX MOBEPXHOCTSX, CTPOCHUE AJCOPOIMOHHBIX CIIOEB.
AHanu3 M30TEPM CMAYMBAHMSA M 3aBUCHMOCTH JA3€TAa-IIOTCHIMAJNA OT KOHLEHTPALMM HOHHBIX
[TAB.

3. Tunbsl IOBEPXHOCTHBIX TIEHOK

VYcnoBus pactekaHusi OJHOW KUAKOCTH 1o Jpyro. Omnpenenenue Mex(pazHOTO
HATSDKEHMSI HA TPAHUIIE JKUAKOCTh-KUIKOCTh B YCIOBHSX B3aUMHOI'O HACBHIILEHUS (a3.

[ToBepxnoctHble mneHkn 1IAB Ha rpanune paszgena pactBop-Bo3ayX. Buasl_unzorepm
IIOBEPXHOCTHOI'O HaTsHKEHUs BOAHBIX pacTBopoB [IAB. Onpenenenne uuctorsl ITAB no Buny
U30TEPMbl MIOBEPXHOCTHOTO HaTsDKEeHHUA. [loBepXHOCTHOE NaBieHHE, METO/Ibl €ro ONpeesCHuUs.
Bupl n30TepM NOBEPXHOCTHOTO JaBieHus, mwienku tTamna Li, L2, I, S, fu G.

4. Ilensr

CrpoeHne M OCHOBHBIE XAapaKTEPUCTHKU IEH. BiusgHue pa3auyHbIX IapaMeTpoB
(Temneparypa, maBieHue, pH pactBopoB u T.1.) Ha meHooOpasyromyio crnocooHocth [IAB u
KpaTHOCTb IIEHBI. METO/bI OIYUYEHHS U pa3pyLICHU MIEH.

5. OpranuzoBaHHble aHCamMOu MoJekys [TIAB

I'uapodunpHO-munoduinbHbil  6amaHc, wmeronsl pacuyera uyucen [JIb. Ilapamerp
YIAaKOBKH, €ro pacueT W HazHaueHue. B3auMocBs3b MexIy cTpoeHueM Mojekyisl [IAB u
apaMeTpoM yIaKOBKH.

MunennoobpazoBanue B pactBopax [IAB. I'mapodoOubie B3aumoneiictBusi. daszopas
nuarpaMma pactBopa kosutouaHoro ITAB. Kputuueckas KOHIEHTpanus MHUIEIUIO00pa30BaHUs
(KKM) u merons! ee onpenenenus. OnpenencHue MexXPazHOro HaTSHKEHUS MUILIEIUT Ha TpPaHULE
¢ pactBopoMm (o A.W. PycanoBy). Comrobunuzanus. @azoBbie nepexoqsl B pactBopax [1AB.
OcoOeHHOCTH MHIIEII000pa30BaHUSl B HEBOJHBIX cpeAax. MunemisipHas Macca U OCHOBHbBIE
METO/IbI €€ OTIPEAEICHUS.

Besukynbl. Besukynel — crpoeHne u cBoiicTBa. OCOOEHHOCTH CTPOEHHUSI BE3MKYJ (IO
A.U. PycaHoy).

6. OMynbcun. MUKpOAIMyIIbcuU. MUKpPOKAICyJIMPOBAHHBIE CHCTEMBI

OMyJIbCUM — MOJYYEHUE U OCHOBHBIE CBOWCTBA. DMYJIbCUM KAaK THIHWYHbIE JMO(OOHbIE
cucreMbl. CoBpemeHHoe coctosiHue Teopun JJIDO, pacuer S5 cOCTaBIAIOMIMX
PaCKIMHHUBAIOIIETO JaBJICHMUS.

Muxkposmynbcun. OcoOeHHOCTH NOBeeHUsI. MeTOo/Ibl MOTyYeHUs] MUKPOAIMYJIbCUN U UX
OCHOBHBIE KOJUIOMIHO-XMMHYECKHE CBOICTBa — pa3Mep Kareib, Mex(a3HOe HaTsDKEHHE Ha
TPaHULE KUJIKOCTb-)KMJKOCTh;, BIMSHUE TEMIlepaTypbl Ha O0OJacTH CyIIECTBOBaHUS
MUKPO3MYJIbCUH.

MukpoxkancyaupoBaHHble CUCTEMBI. MUKpPOKANCYJIUpOBAaHUE KaK OJMH M3 CIIOCOOOB
HOJTy4YeHUs: OMOJIOTNYECKU-aKTUBHBIX BELIECTB POJIOHTUPOBAHHOTO JICHCTBHUS.

7. Ananus ITAB

Anamnz ITAB — ompeneneHue CTpyKTypbl MOJEKYJbl W/HIN OHpEIeNeHHE OCHOBHBIX
(U3UKO-XMMHUYECKIX U KOJJIOMTHO-XUMHYECKUX XapaKTepucTuk pactBopoB [IAB. OcHoBHBIE
aHaJguTH4YeCKue Metozsl onpenenenus [IAB. Ananu3 woHHBIX 1 HeMOHHBIX [IAB. Mexdasnoe
tutpoBaHue. OueHka creneHu 4uctorhl [TAB. OcHOBHBIE KOJIIOMIHO-XMMHYECKHE CBOWCTBA
pactBopoB IIAB paznuuHoii nonsipHoctu. AHanu3 cmeceit [TAB.

4. O0beM y4eOHOH TUCIHIJIMHBI

Oo0bem
i B 3aueTHBIX B
Buabi yueOHoii padoTsl AKATEMHYECKHX
eIMHNIAX
yacax

OO0mast Tpy10eMKOCTb U CHUTIINHbI 4 144
1o y4eOHOMY ILIAHY

AYIHTOPHbBIE 3AHATHS: 16/9=1,78 64
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Jlextmu (JIek) 8/9=10,89 32
[Mpaktuyeckue 3ausatus (I13) 8/9 =10,89 32
CamocrositeabHas padora (CP): 11/9=1,22 44
Bujx koHTpOJSA: YK3aMeH 1 36

AHHOTanus padoyeil NporpaMMspl y4eO0HOM JTHCIUAIITTHHBI
Teoperuueckue ocHoBbl Koppo3un (b1.B./IB.4.2)

1. leab aMCHMIUIMHBI — NPUOOpETEHHE CTyJAEHTAaMU 3HAHUM O KOPPO3HOHHBIX
npoueccax, MPOTEKAIIKX B Fa30BbIX U JKUIKUX CPElax, O BUJAX KOPPO3UH, UMEIOIIUX MECTO B
IPUPOJIHBIX U TEXHOJOTMYECKUX CPENAX.

3ajauyn JUCHUIVIMHBI — H3YYEHUE OCHOB DJJICKTPOXMMHMUYECKONM TEPMOAUHAMHUKU U
KUHETUKH, TEPMOJMHAMUKN U KUHETHKHU 3JIEKTPOXUMHUUYECKON U XMMUYECKONH KOPPO3UH; OOIIHX
XapaKTEepPUCTUK  KOPPO3UMOHHBIX  IPOLIECCOB, aHAIU3  OOpaTUMBIX U HEOOpaTHUMBbIX
JErpalalluOHHBIX IPOLIECCOB, NPOTEKAIOUIMX B MaTepuajax IpU Pa3IUYHbIX YCIOBUSAX HX
9KCIUTyaTaluy, KOJIMYECTBEHHAs! OLIEHKA OOLIMX U JOKaJIbHBIX IOTEPb.

Henu u 3aaun Kypca JOCTUTatOTCs C IIOMOILBIO:

-03HaKOMJICHMSI C TEOPETUYECKMMH OCHOBAMM KOPPO3UU;

-03HaKOMJIEHUSI C MEXaHU3MaMU MPOTEKAIOIINX KOPPO3UOHHBIX ITPOLIECCOB;

-U3y4€HUs CIIOCOOOB KOPPO3HMOHHBIX UCTIBITAHUH.

2. B pe3yabrare wu3yYyeHHUs JUCHMILIMHBI O0yyamoluiics 1O mNporpamMmme
0akaJaBpuaTA J0JIKEH:

Oobnaoamp CneayOMMUMU KOMIETEHIIUSIMU:

. CIIOCOOHOCTh OCYILLIECTBIJISITh TEXHOJIOIMUECKUH TIPOILECC B COOTBETCTBUH C
pPETrIaMEHTOM M UCIOJIb30BaTh TEXHUYECKUE CPENCTBA I U3MEPEHHsS OCHOBHBIX IapaMeTpOB
TEXHOJIOTUYECKOT0 TPOoIecca, CBOWCTB ChIpbst U npoaykiwn (ITK-1);

. CMOCOOHOCTBIO YYaCTBOBAaTh B COBEPIICHCTBOBAHNU TEXHOJIOIMYECKUX MPOLIECCOB
C TIO3UIIUH SHEPTO- U pecypcocOepeKeHHsI, MUHIMU3ALUU BO3ICHCTBHSI Ha OKPYIKAIOIIYIO CPEIy
(TIK-2);

. CIIOCOOHOCTBIO HCIIOJNB30BAaTh COBPEMEHHBIE WH(OPMALMOHHBIE TEXHOJIOTHH,
OpOBOJIUTH 00pabOTKY MH(pOPMAIMK C UCHOIb30BAHUEM MPHUKIIAAHBIX IPOrpaMM M 0a3 JaHHBIX
JUIsL pacuera TEXHOJOTMYECKUX MapaMeTpoB 0OOPYJIOBaHMSI U MOHUTOPUHIA NMPUPOAHBIX CPEl
(ITK-3).

B pesynbrare u3ydeHus AUCIUILIMHBI CTYICHT OakanaBpuara JIOJDKEH:

3HamMy:

- (pu3MUecKHil CMBICI IPOLIECCOB, TPOTEKAIOIIMX HA IEKTPOIaX;

- MEXaHU3MBI TPOTEKAIOIINX KOPPO3ZHOHHBIX MPOLIECCOB;

- METO/IbI UCCIIEI0BAaHUSI KUHETUKHU AJIEKTPOIHBIX IIPOLIECCOB U MPOLIECCOB KOPPO3HH;

- c110co0bl KOPPO3MOHHBIX UCTIBITAHUM;

ymems:

- CHMMATb IOJISIPU3ALIAOHHBIE KPUBBIE IEKTPOIHBIX IMPOLIECCOB, CTPOUTH JHArpaMMBbl
KOppO3uH;

- OIPENENSATh Ha OCHOBE 3KCIIEPUMEHTAJIBHBIX UCCIIEI0BAaHUM U JINTEPATYPHBIX JaHHBIX
TOKH Y MOTEHIMAJIbI KOPPO3UH, IIOKA3aTeNN KOPPO3UH;

- OIPEIENATh TMMUTHPYIOIIYIO CTaIUI0 KOPPO3UOHHOIO IIPOLIECCa;

- IPOU3BOJIUTH OLIEHKY KOPPO3UOHHOM CTOMKOCTH MaTepHalioB B arpECCUBHBIX CPEIAX;

- IPOBOJUTH YCKOPEHHBIE KOPPO3UOHHBIEC UCIIBITAHUS;

- IPUMEHSATH MOIYYEHHYI0 MHQOPMAIMIO JUIsl PELICHUS] KOHKPETHBIX TEXHOJIOTMYECKUX
3az1ad.

enademp:

- HaBBIKAMHU HACTPOWKM TEXHOJOIMYECKOr0 O00OpYAOBaHMs, HalaJKH HMPUCHIOCOOIECHUH,
MHCTPYMEHTA U APYTON OCHACTKH, BKJIIOYEHHOH B JIaOOPATOPHBINA MPAKTUKYM.
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3. KpaTkoe conepxxanue 1M CHUUILIHHBI.

DIEKTPOXUMHUYECKass KOPPO3Us

DNEeKTPOAHBIC TOTEHIIUAIBI U TEPMOIMHAMHUYECKAsT BOZMOXHOCTh KOPPO3HUHU.

Koppo3ust B kucnbix pactBopax. MexaHusM BOCCTaHOBJIEHHUs Boaopona. Kopposus B
HEUTpAIBHBIX W IMICIOYHBIX Cpeaax (KUCIOpoaHas KOppo3us). MexaHu3M BOCCTAHOBJICHUS
KHUCJIOpOAa.

[Tonsipu3aninoHHbIe AHArPaMMBI KOPPOIUPYIOMIMX METAI0B. CHATHE TOJISAPU3AIIMOHHBIX
KpuBbIX. PacyeT ckopocTel KOppo3uM IO MOJISIPU3ALMOHHBIM JaHHBIM. BiMsiHHe COOTHOLIECHUS
IJIOIIA/ICH KAaTo/la ¥ aHOJIa Ha TOKU KOppo3uu. Teopust KaTOAHOM 3allUTBHI.

[TaccuBamus. Xapakrepuctuka naccuBauuu u  @Dmane noreHuman. lloBenenue
naccuBaTtopoB. [lacCUBHOCTD keJie3a B a30THOM KHUCIIOTE.

AHonHas 3ammra U nepenaccuBaius. Teopus naccuBHocTU. CTaOuim3aus MacCUBHOM
IJIEHKU BO BpeMeHH. JIeficTBUE XJIOPUA-MOHOB M aKTUBHO-IIACCUBHBIE AJIEMEHTHI. Kputnueckuit
MOTEHIIMAaN MUTTUHToo0pa3oBanus. JlokanbHas aHonHas naccuBaiys. [[acCHBHOCTH CILIaBOB.

Bnustnue BHyTpeHHUX (DAKTOpOB Ha KOPPO3HOHHOE TOBEACHHE: MPUPOJAa METalIa,
COJIep’)KaHWE U CTPYKTypa CIUIaBa, COCTOSHHME U 00pabOTKa MOBEPXHOCTH, MEXaHUYECKUE
HaIpsKCHUS.

Brnusnue BHemHUX (aKTOPOB HA KOPPO3MOHHOE IMOBEACHHME: COCTAaB U XapakTep
arpecCMBHOM Cpeipl, TeMIleparypa, MJaBJI€HHE, CKOPOCTb JIBHOKEHUS CpPEAbl, BHELIHAS
NoJIsipyU3anusl, KOHTAaKT ¢ MEeTaJUIaMU U HEMETaJJIaMU.

XuMuyeckasi Koppo3ust

Mexanusm ra3oBoii kopposuu. TepMoanHaMuka ra3oBoi koppo3uu. KnHetnka razoBoi
Koppo3uu. BiausHue BHyTpeHHUX (aKTOPOB Ha Ta30BYI0 KOPPO3HIO: COCTAB, CTPYKTYypa CILJIaBOB,
MEXaHUYECKUEe HampsbkeHuss U aedopmarusi, oOpaboTka MOBEPXHOCTU. BiusHHE BHENIHUX
(GakTOpOB Ha Ta30BYI0 KOPPO3HMIO: COCTaB CPEbl, TEMIIEpATypa, JaBJIEHNE CKOPOCTh JBHKCHUS
cpenpl.

Kopposus nmomumepos. Koppo3ust 6eToHOB

4. O0beM y4eOHOH JUCHUIIMHBI

B B
Bunpt yueOHoit paboThI 3a4€THBIX | aKaJeM. gacax

eIMHHIIAX
OO0mast TpyA0eMKOCTb JMCHUILIMHBI 110 Y4eOHOMY 4 144
JIAHY
AyAUTOpHBbIE 3aHATHS: 1,8 64
Jlexuuu 0,9 32
[TpakTHueckue 3aHATHS 0,9 32
CamocrosiTejibHas padoTa: 1,2 44
Buabl KOHTpOJISI:
DK3aMeH 1 36
KonTtakTHas paboTa — mpoMexyTOYHast aTTECTAIHS 0,4
[TonroroBka K SK3aMeHY 35,6

AHHoOTanusi padoyeil mporpaMmMbl y4eOHOH AU CHUIIINHBI
daexrpomemépannbie npoueccol (61.B./IB.5.1)

1. Heap nuCHUNIHHBL:

OBJIaICHUEC 3HAHUAMU B o0jacTu TCOpPHUU MPOTCKAHUA HOHOOOMEHHOI'0 U Pa3IMIHBIX
3JIEKTPOMEMOpPaHHBIX MPOLECCOB, a TAaKXKE OBJaJICHHE HABBIKAMU IMPUMEHEHMS TEOPETHUECKUX
3aKOHOB K PCHICHUIO TPAKTUYCCKHUX BOIIPOCOB XUMHYECKON TEXHOJIOTHH.

2. B pe3yabTare u3yyeHMs JUCHUIUIMHBI 00y4allIMiicsi MO Nporpamme
0akajaBpUaTa J0JIKEH:

061a0emp CIEAYIOUIMMU KOMIIETCHIIUAMU:
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o CIIOCOOHOCTh  OCYIIECTBJISATh TEXHOJOTHYECKHI TMpoIecc B COOTBETCTBUU C
pEerJIaMEeHTOM M HCITOJIb30BaTh TEXHUYCCKUE CPEICTBA I M3MEPCHHS OCHOBHBIX MapaMeTPOB
TEXHOJIOTHYECKOT0 TPOIecca, CBOWCTB ChIpbst U mpoaykiun (TTK-1);

o CIIOCOOHOCTh y4acTBOBATh B COBEPIICHCTBOBAHUHM TEXHOJIOTHMUYECKUX MPOIECCOB C
MIO3HIIMK 3HEPro- U PecypcocOeperKeHNsl, MUHIMH3AIUN BO3ICHCTBHSI Ha OKPYKAIOUIYIO CPEIy
(IIK-2);

o CIIOCOOHOCTh ~ HWCIOJBL30BaTh  HOPMATHUBHBIC  JOKYMEHTBI [0  KadecTBY,
CTaHAapTU3aIMu U cepTrduKau npoaykros u uznenuit (IK-4);

o TOTOBHOCTH OOOCHOBBIBATh KOHKPETHBIE TEXHUYECKUE PEIICHUs MpH pa3paboTKe
TEXHOJIOTHYECKHX MPOIECCOB; BEIOUPATh TEXHHUECKHUE CPEJCTBA M TEXHOJIOTHH, HANPaBICHHBIC
Ha MUHUMH3AIIMIO aHTPOTIOTEHHOTO BO3/ICHCTBHUS Ha oKpyskatoryto cpeay (ITK-5);

o CIIOCOOHOCTh HCIIOJIB30BAaTh AJIEMEHTHI HKOJIOr0-dKOHOMHUYECKOTO aHaiu3a B
CO3JIaHUM YHEPro- U pecypcocoeperaromnux rexuonoruit (ITK-8).

3namo:

o MEXaHHU3MBI TPOTEKAHUS HOHOOOMEHHBIX U 3JIEKTPOMEMOPAHHBIX MPOIECCOB;

o (hakTopbl, BIMSIONIMEC HA TMPOTCKAHHE HOHOOOMEHHBIX M 3JIEKTPOMEMOpPAHHBIX
IPOIIECCOB;

o OCHOBBI pacdera HOHOOOMEHHBIX U 3JICKTPOMEMOpPaHHBIX alapaToB.

Ymemo:

o MPOBOJUTH OIICHKY TPaBWJIBHOCTH TPOEKTHBIX PEIIEHUH 10 ONTUMAIBHOMY
NPUMEHEHUI0O HMOHOOOMEHHBIX W  JJEKTPOMEMOpPaHHBIX  TPOIECCOB B  Pa3IMYHBIX
TEXHOJIOTMYECKHUX CXEMaX;

. MIPOBOAMTH pacueT U NoA00p HOHOOOMEHHBIX U AJIEKTPOMEMOPaHHBIX aIllapaToB.

Bnaoemp:

o METOJIaM{ CPaBHEHUS BAPUAHTOB MPOEKTHBIX PEIICHUH;

o HaBBIKAMU NPOEKTHPOBAHUS M pacueTa MOHOOOMEHHBIX U HIEKTPOMEMOpPaHHBIX
YCTaHOBOK.

3. KpaTkoe cogepxkanue 1uCHUIINHBI

HNonooOMeHHbBIE MPOIECChl. DTambl pa3BUTHA. MaTepuaibl - MOHOOOMEHHBIE CMOJIBI
(MOHMTBI): CHOCOOBI TOJNyYeHHs, BHUIbl XMMHUYECKOH CBsi3u. OCHOBHBIE THIIBI HOHHTOB
(KAaTHOHWUTHI, AHWOHHTHI, aMQOJHUTHI, CEIEKTUBHBIE HWOHUTHI). XapaKTEPUCTUKHA HOHHUTOB:
OOMEHHass €MKOCTh, CEJIEKTHMBHOCTb, MEXaHHUYECKasi NMPOYHOCTb, OCMOTHYECKasi CTaOUIBHOCTb,
XUMHUYECKasi CTaOUIIbHOCTD, TEMIIepaTypHasi yCTOMYUBOCTh, (PPaKIIMOHHBIA cocTaB. MexaHU3M
NpoTeKaHusl Tpouecca; (aKTopbl, BIMAIONIME HA MPOTEKaHHE Iporecca. ArmmapaTrypHoe
opopmienue mporecca. Mcnonb3oBaHue MOHHOrO OoOMEHa B NMPOMBIIUIEHHOCTH (yMSIYEHUE,
riryOokast AeMuHepanu3anus). PereHepanusi HMOHOOOMEHHBIX CMOJ — BBIOOp peareHTOB JUIS
pereHepanyy; OpraHu3alus MOTOKOB IpPU  pereHepanuud. TeXHOJIOTMYEeCKHE CXEMBI,
BKJIIOYAIOIMEe B ce0S HMOHOOOMEHHBIE MPOIECCHl — MPUMEPBI, TEXHUKO-3KOHOMUYECKHE
nokazarenan. OCHOBHBIE (PUPMBI-ITPOU3BOIUTENIN HOHOOOMEHHBIX CMOJI.

DnekTpoMeMOpaHHbIe TPOIEeCcChl. JTambl pa3BUTUSA. THMBI  AIEKTPOMEMOpPaHHBIX
nporieccoB. OOmactu  npuMeHeHHs. MemOpaHbl, s 3JCKTPOMEMOpPAHHBIX —IPOIECCOB.
OcHoBHBIE XapaKTEepUCTUKH MeMOpaH ((hyHKIMOHANbHAS TPYMIA, YHCIO MepeHoca, TOJIINHA,
HaOyxaemocTh). [lepeHoc depe3 mMeMOpaHBI: OcMOC, 3eTpoocMoc, auddysus, JJoHHaHOBCKOE
uckiatoyeHne. KoOHIIEHTpalMoHHas TMoyspu3anvs. BiusHHEe OCHOBHBIX TEXHOJIOTHUECKHX
apaMeTpoB Ha KOHLEHTPALMOHHYIO NOJSApHU3alui0 (TeMneparypa, TUAPOJAMHAMUYECKUE
PEKHUMBI U T.J.). DNEKTPOAHATU3HOE OOECCOIMBaHME M KOHIIEHTpUpoBaHue. Moaudukanuu
ANIEKTpoMaIn3a (2JIEKTPOACHOHU3ALNS, AJIEKTPOAUAIN3 C OWIOJIAPHBIMU MeMOpaHaMmu,
PEBEPCUBHBIN AIIEKTPOIUATH3) — OCOOEHHOCTH MPOTEKAHUS TAHHBIX MPOIECCOB. DHEPro3arpaThl
Ha TPOIECC 3IEKTPOAUAIN3HOIO pasaeneHus. KOHCTpYKTHUBHbBIE OCOOEHHOCTH amnmapaToB IS
ANEKTPOMEMOPAHHBIX MPOIIECCOB; CXeMa OpraHU3alluu MOTOKOB; reoMeTpusi KaHana. MeToauka
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pacyeTra AJIEKTPOIUATU3HBIX YCTaHOBOK. [IpOMBINIIEHHOE MPUMEHEHHE 3JIECKTPOMEMOPAHHBIX
MPOLIECCOB — IPUMEPBI, TEXHUKO-IKOHOMUYECKHE MoKa3zareau. CpaBHUTENIbHAS XapaKTEPUCTHKA
ANEKTPOMEMOpPAHHBIX M JIPYTUX METOAOB oOecconmBaHusi. OCHOBHbBIE (DUPMBI-TIPOU3BOJAUTEIN
MOHOOOMEHHBIX MEMOpaH 1 3JEKTPOMEMOPAHHBIX MOTYJICH.

4. O0bEM y4eOHOH TUCIHIJIMHBI

VIl cemectp

Buabl yueOHoii padoThl 3aq. ex. Ax. vac.
OO0mas Tpy10eMKOCTh IMCUUILINHBI 3 108
10 y4eOHOMY IJIAHY
KonrakTHas padora: 1,3 48
Jlexiuu (JIek) 0,85 32
ITpaxktnueckue 3ansatus (I1P) 0,45 16
CamocrositesasHas padora (CP): 1,7 60
KontposbHble paboThl 0,2 8
W3yueHne pa3aenoB IUCIUILIAHBI 15 52
Bux MTOroBOro KOHTPOJISI: 3a4€T C
OIICHKOM

AHHOTauus padoyeil nporpaMMbl yu4eOHOM JUCUMIIIIMHBI
Crtparernyeckoe nNJaHMPOBaHHE HHHOBAIIMOHHBIX XMMHU4YECKHX MPOU3BO/JCTB
(b1.B.JIB.5.2)

1. eap AUCHMIUVIMHBI — TIPUOOPETEHUE CTYJIEHTAMHU TEOPETUYECKUX 3HAHUM U
MPaKTUYECKUX HaBBIKOB B O0JIACTH CTPATETHYECKOro TUIAHUPOBAHMS HMHHOBAIIMOHHOM
JEATETLHOCTH U YIPABJICHHUS] PUCKAMH, KOTOPBIC TTO3BOJISIOT HAXOUTh dP(HEKTUBHBIC PEIICHUS
3a/1a4 CTPATerUueCKOro yrpaBjieHUs HAYKOEMKHUM XUMHUYECKUM TIPOU3BOICTBOM.

Juctummmaa — «CTpaTternyeckoe  IJIaHUPOBAHWE  MHHOBAIMOHHBIX — XHUMHYECKUX
MPOU3BOJACTBY» IMO3BOJIIET CHUCTEMHBIE BHUJBl ITUIAHUPOBAHMS, OCHOBHBIC TMIOJIOXKEHUS U
3aKOHOMEPHOCTH TEOPHUH CHUCTEM, CTPYKTypa, (GYHKIIMH, MUCCHUS TMPOU3BOJICTBEHHOW CHUCTEMBI,
KOHIIENITyaJ bHasl MOJENh OpPTaHWU3alUd HAyKOEMKOro OW3Heca, MaTEeMaTHYECKHE METOIbI U
MOJICJIM CTPATETHYECKOTO YIMPABICHUS HAYKOEMKHM IPOM3BOJICTBOM. IPOILECCHl W METOMIbBI
OpPraHU3AIMOHHO-TEXHOJOTUYECKOTO YIIPaBICHHUS.

Llenn u 3a7a4n QUCHMILIMHBI JIOCTUTAOTCS C IIOMOIIBIO:

- TEOPETUYECKOM U TMPAKTUYECKON MOATOTOBKMU CTYJIEHTOB B OOJACTH pa3BUTUS U
MJIAaHUPOBAHKUS HAYKOEMKHX XHMHYECKHX IPOM3BOJCTBEHHBIX CHUCTEM Ha BCEX JTalax HX
JKH3HECHHOTO ITUKJIA;

- W3YYEHHUs TMPHUHIUIIOB CTPATETHYECKOTO OW3HEC-TJIAaHUPOBAHUS JJIs  YIPABIICHUS
XUMHUKO-TEXHOJOTHYECKIUMH CUCTEMaMHU, COCTAaBIICHUsI OM3HEC-TUTaHa U OlleHKU d(pPeKTUBHOCTH
NPUHATHS PEIICHWH, BHEAPCHHUS WHHOBAIMOHHBIX TEXHOJOTUH, OIEHKH 3(h()EKTUBHOCTH
peanu3aIyu pecypcocOeperaronmx TeXHOIOT U

- W3y4YEHHS TPUMEPOB TMPAKTHUYECKOW peaqu3alud METOJOB OpPTraHU3alMOHHO-
HYKOHOMUYECKOTO INIAHUPOBAHUS PECYPCOCOEPETAIOIINX XUMUKO-TEXHOIOTUYECKUX MPOIIECCOB.

2. B pe3yabraTe wu3y4YeHHMs [AUCHUIUVIMHBI O00y4Yyawuuiicsi M0 mNporpamme
0akajlaBpUAaTa J0JIKeH:

Oobnaoamp CnenyOMUMU KOMIETEHIUSIMU:

- CHOCOOHOCTh OCYIIECTBJISTH TEXHOJIOTMYECKHW TPOIeCC B COOTBETCTBHH C
perIaMeHTOM W HMCIOJIb30BaTh TEXHUUYECKHE CPEICTBA I U3MEPEHHsI OCHOBHBIX MapamMeTpOB
TEXHOJIOTHYECKOTO MPOIecca, CBOMCTB ChIpbs U npoaykuuu ([TK-1);

- CIOCOOHOCTHh y4YacTBOBaTh B COBEPIICHCTBOBAHWUU TEXHOJOTHYECKHX ITPOIIECCOB C
MO3UINI SHEPTO- U pecypcocOepekeHus], MUHIMH3AIIUN BO3JACHCTBUS HAa OKPYKAIOMIYIO CPEdy
(IIK-2);
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- CIIOCOOHOCTD MCIIOIB30BaTh HOPMATUBHBIE TOKYMEHTHI TIO KAYECTBY, CTAHIAPTU3ALMH U
ceprudukarmu npoaykros u uznenuit (IK-4);

- TOTOBHOCTb OOOCHOBBIBATh KOHKPETHBIE TEXHHUECKHE pEIIeHUs TpH pa3padoTke
TEXHOJOTHYECKHUX MPOIIECCOB, BEIOMPATh TEXHUUYECKUE CPEJCTBA U TEXHOJOTHH, HANpaBlICHHBIC
Ha MUHUMH3AIMIO aHTPOIIOI€HHOTO BO3ACHCTBHUS Ha OKpysKarornyio cpeay (ITK-5);

- CIIOCOOHOCTH UCTOIB30BATh DIEMEHTHI IKOJIOT0-DKOHOMUYECKOTO aHAIHN3a B CO3JITaHUU
9HEpro- u pecypcocoeperaronux rexuonoruii (I1K-8)

B pe3ynbrare nuzyueHus: JUCUUIUIMHBI CTYACHT JI0JKEH

3Hamb:

- BO3MOKHOCTHU U IIyTH Pa3BUTHUSI HAYKOEMKHX ITPOU3BOCTB;

- CYIIHOCTb M LIEJIH CTPATETUYECKOT0 MHHOBAIIMOHHOTO TIJIAHUPOBAHUS;

- TPUHIMIBI CTPATETUYECKOTO OW3HEC-TUIAHUPOBAHMS ISl YOPABICHUS XHMHKO-
TEXHOJIOTHYCCKOM CUCTEMOIA;

- IPOU3BOJICTBEHHBIC PECYPCHI, BUABI U IMMyTH UX 3PHEKTUBHOTO UCTIOIH30BAHUSI.

ymemp:

- OCYLIECTBJISATh OPraHU3aMOHHO-3KOHOMUYECKYI0, aHAIUTUUECKYIO U YIIPaBICHUYECKYIO
JEATETLHOCTh B OO0JACTH CTPATETHYECKOTO ITUTAHHUPOBAHMS WHHOBAIIMOHHBIX XHMHYECKUX
MIPOU3BOJICTB

- [PUHUMATh YIOPaBJIEHYECKUE pelIeHUus M0 pa3paboTke 3(P(GEKTUBHBIX CTpaTEeruil
MHHOBALIMOHHBIX XUMUYECKUX ITPOU3BOJACTB

- pa3pabaThiBaTh MHBECTUIIMOHHBIE M1 HHHOBAITMOHHBIC TTPOCKTHI U YIIPABJISATH UMU;

- MPOBOJIUTh KOMIUIEKCHBIH MOHUTOPUHI M aHAJIM3 JEJIOBOW Cpelibl MHHOBALIMOHHOI'O
TIPEITPHSITHSL.

e1aoemsn:

- METOJIaMU TIPUHSATHUS CTPATETUUECKHUX, TAKTUYECKUX U OTIEPATUBHBIX PEIICHUIA,

- METOJaMHU PALMOHAIILHOTO UCIOJIb30BAaHUsI MTPOU3BOACTBEHHBIX HAYKOEMKHUX PECYpPCOB
TIPEITPHUSITHS,

- MEXaHH3MOM pealu3alil CTPAaTerHueCKUX IUJIAHOB  PA3JIUYHBIX BPEMEHHBIX
MEePHOJIOB.. .

3. KpaTkoe conepxxanue 1M CHUILIAHBI.

Crparerndeckoe MmIaHUPOBAHUE U YIPABJICHHUE: OOIINE OHSITHS

Teopust ctparernyeckoro ruianupoBaHus. [IoHSATHE cTpaTeruu pa3BUTHUS MPEIIPUATHS.
CrpykTypa npeAanpuHUMaTeNbcTBa, ba3oBbie MOJIEIN CTPATErMUE€CKOTO Pa3BUTHUS TIPEANPUSATHUS.
[Tonxosl Kk Tpoleccy pa3pabOTKHU CTpAaTEruy Pa3BUTHS HAyKOEMKOTro npeanpusaTus. CynHoCTh
CTpaTernyeCcKoro IJIaHUPOBAHUS U yrpaBiieHus. Mojienu cTpaTeruueckoro BeIOoOpa.

Dransl MpoLeayphl CTPATETHIYECKOT0 TTAHUPOBAHUS

Onpenenenne muccuu npeanpustus. [lporecc unenenonaraHus M OpraHU3AI[MOHHAS
KyJIbTypa TMpEANpuATHs. AHaIN3 PECYpCHOro TMOTEHIMala HAyKOEMKOTO MpPeIIpUATHUS.
OcHOBHBIE MeETONABI CTparernyeckoro ananusa. Ctparerus uHHOBanmi. [logxomel K
IUIAHUPOBAHUIO W YIPaBIEHUI0 HMHHOBAIMOHHBIMHU Tmporeccamu. OrneHka 3¢hdexkTHBHOCTH
WHHOBAIIMOHHOTO MTPOEKTA.

KoHTponnuHr B cucTeMe CTpaTernyeckoro MIaHuPOBaHUS U YIIPABJICHHS Ha HAYKOEMKOM
PEITPHUSITHH

KonTponnuur Ha mnpeampustuu: coaepkanue ©u  ¢GyHKIuU. OCHOBHBIC (PYHKIIMH
KOHTPOJUIMHTa HAYKOEMKOTO mpeanpusaTusi. CTpaTerndecKuii U ONepaTUBHBIA KOHTPOJUIUHT Ha
HAYKOEMKOM Tpeanpusatiuu. Opranuzanus CUCTEMbl KOHTPOJIS Ha IPEIIPUITHH.

Crparerndyeckoe IUIAHHPOBAHHUE B  YCIOBHSAX  JUBEPCU(UKANMHA  XUMHYCCKHX
MIPOU3BOJICTB

OcHOBHBIE 3JIEMEHTBHI TCOpUH uBepcuduKanuu. CYIIHOCTh W THITBI KOPIOPATUBHBIX
cTpareruii nuBepcudukanuu. JIBIKYIIHE CHUIBI U KPUTEPHUH NUBEPCUPUKALNUA XUMHUYECKHX
Mpou3BOACTB. BO3MOXKHBIE CTpaTeTHYECKUE ACHCTBUS HAYKOEMKOTO MPEANPHUATUS B YCIOBUAX
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U3MEHECHHS BHEUIHEW [EeNOBOW OKpyxaromeil cperasl. OCOOCHHOCTH OpraHHM3aluu Ipolecca
CTPATEruueCcKOro MJIaHUPOBAHUS HAa AUBEPCU(PHULINPOBAHHBIX XUMUYECKUX MPEATIPHUITUSAX.

VY4er pUCKOB B CTPATErNYECKOM IJIAHUPOBAHUH PA3BUTHS MIPEATIPUATHS

[lonsiTe pPUCKOB B CTPATErMYE€CKOM IUIAHUPOBAHMM MpeanpusaTus. CTpaTernueckui
aHaJIu3 PHUCKOB HMHHOBAIIMOHHOIO npeanpuAtus. IIpoumecc m3MepeHHsT PUCKOB HAyKOEMKOI'O
npeanpusatus.  Kiaccudukaums — crparermueckux — anbsiHcoB.  Ilpomecc  ympaBieHus
CTPaTEerMuecKUMHU albsiHCAMH XUMUYECKHX IPOU3BOJCTB.

4. O0beM y4eOHOH JUCIHHILIMHBI

Bunpt yueOHoi paboThI B 3auérnbix B
SIMHATIAX aKaJieM. Jacax
O6masi Tpy10eMKOCTh JUCIIHIIJIHHBI M0 Y4eOHOMY 3 108
TJIAHY
AYJAUTOpPHBIE 3aHATHS: 1,34 48
Jlexuuu 0,45 16
NPAKTHYCCKHUE 3aHITHS 0,89 32
CamocrosiTejibHAs pa6oTa: 1,67 60
KonTakTHas camocTrosiTenpHas padoTta 0,01 0,2
CamocTosITe/IbHOE H3YyYeHHe Pa3le 0B TUCHUILUINHGBI | 1,67 59,8
Buabl KOHTpOJISI:
3ader ¢ OIleHKON

AHHOTanus padoyeil mporpaMmbl y4eOHOM JUCHMIIIIMHBI
Texnosiorusi Boani (61.B./1B.6.1)

1. eab AMCHUINIAHBI:

OCBOGHHE CTyJE€HTaMH OOUIMX TMPHUHIUIOB TMOCTPOSHUS TEXHOJIOTHUYECKHX CXEM
KOMIUIEKCHBIX CHCTEM OYHUCTKH (KCO) xuIKMX TEXHOJIOTHYECKUX Cpell Ha OCHOBE
MeMOpaHHBIX MPOIECCOB HA MPUMEpax BOJIOMOATOTOBKH.

[Ipn pemenun >TuUX 3a7ady  CyUIECTBEHHAas pOJb OTBOJUTCS HE TOJIBKO BOIPOCaM
obecrneyeHus TpeOyeMoro KauecTBa OYUCTKH, HO M BOIIPOCAM yTHIIU3AllMU BPEIHBIX TPUMECEH.

2. B pe3yabTaTre u3ydeHus] AUCHMIUIMHBLI O0yYalOIIMHCH 1O MporpamMme
O0axajJaBpuaTa J10JIKeH

0671a0emp CIEIYIOIUMU KOMIETCHIIUSMMU:

o CIIOCOOHOCTh OCYILECTBJISTH TEXHOJOTMYECKHI TMpolecc B COOTBETCTBUU C
pPErlaMeHTOM M MCHOJIb30BaTh TEXHUYECKHUE CPEACTBA Il U3MEPEHHs OCHOBHBIX MapaMeTpOB
TEXHOJIOTUYECKOT0 TpOolecca, CBOWCTB ChIpbst U npoaykiwn (ITK-1);

o CIIOCOOHOCTh yYacCTBOBaTh B COBEPILIEHCTBOBAHUHM TEXHOJIOTMYECKHUX MPOLECCOB C
HO3MILIMI PHEPro- U pecypcocOepeskeHusl, MUHUMH3AllUK BO3IEHCTBHSI Ha OKPYIKAIOUIYIO CPedy
(TIK-2);

. CIIOCOOHOCTh ~ HWCIONB30BaTh  HOPMATHUBHBIE  JOKYMEHTHI 1O  KauecTBY,
CTaHJIAPTHU3AIMH U cepTHdUKAMU TpoaykToB u u3aeiuii (ITK-4);

. TOTOBHOCTH OOOCHOBBIBaTH KOHKPETHBIC TEXHUYECKHE pEIICHUs TpU pa3paboTKe
TEXHOJIOTMYECKHUX MPOIIECCOB; BHIOUPATh TEXHUUECKHUE CPECTBA U TEXHOJOTHH, HalpaBleHHbIE
Ha MUHUMH3AIMIO aHTPOTIOICHHOTO BO3ACUCTBUS Ha oKpyskatortyto cpeay (ITK-5);

. CIIOCOOHOCTh HCIIOJIB30BAaTh AJIEMEHTHI HKOJIOI0-IKOHOMUYECKOTO0 aHaiu3a B
CO3JIaHUH PHEPro- U pecypcocoeperaroniux texHosorui (IK-8).

3uamop:

. OcHoBHbIE HOpMaTHBHBIE TPeOOBaHUS K KAueCTBY OYHMCTKH BOJBI B  Pa3IUYHBIX
cepax MpUMEHEHHUsS M yMETb HAWTH TMOJIHBIA mepedeHb coBpeMeHHbIX TpeboBanuil (I'OCTHhI,
OCTps1, ®apmaxoneiinbie cratb, GMP u npyrue nureparypHble HCTOYHHUKH.
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° Meroasl aHanu3a COAEPKALIUXCSA B INPUPOJHOM BOAEC OCHOBHBIX IPUMECEN U
OLICHKH TOCTOBEPHOCTHU aHAJIA3A.

° IlepedeHp HCHONB3YEMBIX PEAreHTOB M «XUMHU3M» OTHCIBHBIX  IIPOLIECCOB,
MCIIOJIb3YEMBIX B CUCTEMaX MOATOTOBKU M OYUCTKH BOBI.

° Oco0OeHHOCTH TNPUMEHEHHs] H3YYEHHbIX paHee W B JaHHOM Kypce METOJOB
TEXHOJIOIMYECKOI0 PacyeTa OTACIbHBIX CTaIUN B KOMIUIEKCHON CUCTEME OYUCTKH BOBI .

° [Ipenensl ocymiecTBICHUS! OTACIbHBIX METOJIOB OUUCTKH (IMAINa30HbI YCTOWYMBOMN
paboThl B 3aBUCUMOCTH OT BUJAa U KOHLEHTPALUU IPUMECEH. )

° Tunel W KOHCTPYKTHBHBIE OCOOCHHOCTH OCHOBHOTO W BCIOMOTaTEIHHOTO
000pyA0BaHUs, IPUMEHSAEMOTO Ha CTAIUSIX OUUCTKU

° TunoBbie TEXHOJIOTHYECKUE CXEMbI KOMIUIEKCHBIX CHCTEM OYUCTKH, UCIIOIb3YEMbIX
B Pa3IMYHBIX OTPACIISX MPOMBIIIIICHHOCTH.

Ymems

° Ha ocHoBanuu nmpotokosa aHaiu3a COAEpKaHUS MPUMECENH B UCXOJHOM CMECU U
TpeOOBaHUI K KAYECTBY OUUCTKU IPEIOKHUTh:

. -TexHonOrM4YecKyro cxemy KOMIUIEKCHON CUCTEMBbI OUUCTKH,

° [Tomo6paTe cOOTBETCTBYIOIIEE 00OPYIOBaHUE U (DUIBTPOBAIBHBIE MATEPUAIIBI TS
KaXXI0# CTaauM OYHCTKH,

. Paccuurare  raGaputbl  00OpynoBaHHs, O0O0BEMbl  3arpy30K  3€pHHUCTBIX
(GUIBTPOBAIIBHBIX MAaTEpUAJIOB, & TaKXKe TPeOyeMoe KOIMYEeCTBO (UIBTPYIOMHX (0OBEMHBIX)
WM MEeMOPaHHBIX 3JIEMEHTOB;

° [Tonobpate Hacockl, TpyOonpoBoibl, apmatypy u Kull nist ynpasnenus npoueccom
OYHCTKH.

Bnaoemso

° MeTtonaMu  KOJIMYECTBEHHOTO aHajN3a OCHOBHBIX MpUMeEceH, coaepiKalluxcs B
MPUPOTHON BOJIE M TPUEMAMU OLIEHKH JOCTOBEPHOCTH aHAIMN3a.

° OKCEpUMEHTAIBHBIMM ~ METOJIaMU  MCCIIEZIOBAHUSl CEJIEKTUBHOCTH MeMOpaH;
CTENEHH W3BJCUEHUS TMPU UCIOJIb30BAHUU 3E€PHUCTHIX (UIBTPOBAIBHBIX MaTEpHAJIOB;
napaMeTpoB (pHIBLTPOBAHUS; KOJIOMJIHOTO MHIEKCA.

° MeTooM TOCTPOEHMSI TEXHOJIOTMYECKMX CXEM Uil pPAa3jIMYHbIX OTpaciei
MPOMBIIIIEHHOCTH.

3. Kpartkoe cogep:xkanue JTUCUMILTHHBI

1. Bseoenue.

[Ipumepsl HapyIEeHUS] TPUPOIHBIX SKOCUCTEM U BO3SHUKHOBEHUS KPU3UCHBIX CUTyallui B
pe3ynbTare aHTPONOTeHHOro BO3ACHCTBUS. TEXHHUKO-’KOHOMHMYECKHE U  3KOJOTHYECKHe
KpUTEpUH, 00y CIIOBIHBAIOIIHE «IKOJIOTH3ALIHI0» TEXHUYECKUX pereHuit u
PUPOJIOTIOIB30BaHUS, POJIb MEMOPAHHBIX MPOIIECCOB.

2. Teopemuueckue 0CHOBbL.

[IpuHIIMTIBI CHHTE3a TEXHOJIOTHYECKHUX CXeM KOMIUIEKCHBIX cucteM ouncTtku (KCO)
KUJKUX CMECei Ha OCHOBE MEMOpPaHHBIX MpoiieccoB. [IByxypoBHeBas npouenypa cuateza KCO
- pelieHue 3a4ad TOMOJOTMHM M KOHEYHBIX COCTOSHUM MOTOKOB. COIpPSKEHHUE BHEUIHETO U
BHYTPEHHETO 10 OTHOLICHHIO K MeMOpaHe MaccorepeHoca. BriOop pexHMOB 3KCILTyaTaluu
MeMOpaHHBIX cucTeM. OO00IIEHHE CXEM CEeKITMOHMPOBAHUS: — ammapaT — CEKIUsS — CTYIICHb —
Kackas.

3. Monumopune u Hopmamuebni.

MeTtoauku aHanu3a npumecei 1 opopMIICHHE €ro pe3yabTaToB. TpeOoBaHUs K KaUeCTBY
MPEBApUTENbHON OYMCTKH BOJHBIX PACTBOPOB TMepel CTaausiMU OOpPaTHOTO OCMOca, HaHO-,
yIbTpa- ¥ MUKPODHIBTpALMU: pacdyeT mapaMeTpoB (QHIBTPOBAaHUS; pacyeT IOIYCTUMBIX
KOHIICHTpAllUii HEOPraHMYEeCKUX KOMIIOHEHTOB, 00pa3yloIIUX TPYIHOPACTBOPUMBIE OCAJIKHU Ha
MOBEPXHOCTH MEMOpaH.
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TpeboBanus k kauecTBy ounucTKU BOAHBIX pacTBOpoB (I'OCTs1, OCTsI, dpapmaxonelinbie
CTaThH U Jp. HOPMATUBHBIEC JOKYMEHTHI) B 3aBUCUMOCTH OT cpep MPMEHEHUS.

4. Ananu3z s¢ppexmusrocmu npoyeccos 6000n0020MOBKU.

OU3NKO-XUMUYECKHNE OCHOBBI, METO/IBI pacyeTa, anmnaparypHoe oopmiIeHHne MPOIECCOB:
OYMCTKA OT JIUCIIEPCHBIX M KOJUIOUJHBIX YACTHI]; OYMCTKA OT pacTBOopeHHBIX razoB Cl2, CO2,
H2S u opranuku; aeMuHepanu3alnus BOAHBIX PAcTBOPOB AIIEKTPOJUTOB HAHO(PHIbTpPALUEH,
00paTHBIM OCMOCOM, HOHHBIM OOMEHOM M 3JIEKTPOJICHMOHHU3AIUEH.

5. Ananuz eapuanmoe mexHonr02UUecKux cxem.

BogonoaroroBka  ans  MHUKpPORJIEKTPOHMKH, — TEIUIODHEPI€TUKH,  MEIULUHBI U
(dapMareBTUKH, TUILEBONW NPOMBIIIJICHHOCTH, TUTHEBOTO BOJOCHA0KEHUS )

4. O0béM yueOHOI TUCIUTLITHHBI

VIl cemecTp
Bujabl yueOHoii paGoThI 3au. ex. Ax. qac.

OO0masi TPy10eMKOCTb THCIUTLTAHBI

4,0 144
10 y4eOHOMY INUIAHY
KonrakTHas padora: 1,8 64
Jlexm (Jlek) 0,9 32
[Tpaktnaeckue 3anstus (I1P) 0,9 32
CamocrositesbHas padora (CP): 1,2 44
KontposbHbie paboThl 0,2 8
N3yueHue pa3ienoB IUCIUILIAHBI 1,0 36
Buja uToroBoro KOHTpOJIsi: YK3aMeH 1,0 36

AHHOTaNUs padoyeil mporpaMmbl y4eOHOM JUCHTUNIIIMHBI
IIpoexTuposanue 3uepro- pecypcocoeperamwiux XTC (b1.B.[1B.6.2)

1. Heap AMCHUMIUIMHBI — CYIIECTBEHHOE pACHIUPEHHE, CUCTEMAaTH3alMs 3HAHWH B
00JlacTH OpraHu3alliid W YIPaBICHUS pPECypcaMu XHUMHYECKHUX TIPOU3BOJICTB Ha TMpUMEpE
00BEKTOB, HCIOJIb3YEeMbIX IIPU BBIITOJHCHUH BBIMYCKHON KBaTH(UKAIIMOHHONW pabOThI
OakanaBpa.

Juctumuaa «KypcoBoi MPOEKT 1Mo HHHOBAITMOHHBIM MaTepHaiaMm» TO03BOJISIET OCBOUTH
OCHOBHBIE TOJOXKEHHUS CIEAYIONIMX pa3/IeJioB: KOMIUIEKCHBIM aHadu3 W OIEHKAa Leled u
PECYPCOB XUMHKO-TEXHOJIOTHYECKOTO MPOIIECCa, UCIIOIh30BaAHUE METOIUYECKOT0 00ecreueHus
3a/1ad = ONTHMH3AIMKM  XUMHUKO-TEXHOJIOTMUECKUX  TPOLIECCOB B PECYypCOCOEPEIKEHUH,
OpPraHU3AIMOHHO-D)KOHOMUYECKAE M TEXHOJIOTHYECKHE pacy€Thl OOBEKTOB XUMHUYECKOU
TEXHOJIOTHH, UHHOBAIIMA U KOMMEPIHAIN3AIUS B TEXHOJOTHH, TECTUPOBAHUE Pa3pabOTOK IJis
orieHKH A(OPEKTUBHOCTH HCIIOIH30BaHNUSI HHHOBAITMOHHBIX MaTEPHAJIOB.

Llenu n 3amaum AUCHMIUIMHBI JOCTUTAIOTCS C IOMOIIBIO;

— TEOPEeTUYECKOW W TPAKTUYECKOW IOATOTOBKHA CTYACHTOB B OO0JacTH DJHEPro- M
pecypcocOepekeHuss XUMUYECKUX, HeQTEXUMHUECKUX ¥ OMOTEXHOJIOTUIECKUX ITPOU3BO/ICTB,

— MOJICTMPOBAHUS OPTaHU3aIMOHHO-YIIPABIECHYCCKUX W TEXHOJOTHUYECKHX IPOIECCOB
Ha BCEX dTamax >KU3HEHHOTO ITUKJIa (YHKIIMOHUPOBAHUS XUMHKO-TEXHOJIOTHYECKON CUCTEMBI;

— W3yYCHHUS TPUHIMIIOB IPOIECCOB HMHHOBAIIMM M KOMMEPIHAIU3ANNH OOBEKTOB
XUMUYECKHUX OTpaciel MPOMBIIUIEHHOCTH

— W3YyYCHHUS TPUMEPOB TPAKTUYCCKON peaju3alii HSHEPro- pecypcocOeperarommx
MPOLIECCOB XUMUKO-TEXHOJIIOTMYECKUX CHCTEM.

2. B pe3yabTrare wH3yYeHUs] IUCUMILUIMHBI OOyvyawuuiics MmO mnporpamMmme
0akajlaBpUAaTa J0JIKeH:

Oobnaoamp CnenyOMUMU KOMIETEHIUSIMU:
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— CNIOCOOHOCTh OCYHIECTBISITh TEXHOJIOTMYECKHHA TIPOLECC B COOTBETCTBHH C
pErjlaMeHTOM M MCHOJIb30BaTh TEXHUYECKHUE CPEACTBA Il U3MEPEHHS OCHOBHBIX MapaMeTpOB
TEXHOJIOTUYECKOT0 TPOoliecca, CBOWCTB ChIpbst U npoaykiwu (ITK-1);

— CIOCOOHOCTh Y4YacCTBOBATh B COBEPIICHCTBOBAHWU TEXHOJOTHYECKHX IPOIECCOB C
MO3UIMI 3HEPro- U pecypcocOepekeHusl, MUHUMHU3AUN BO3ACHCTBUS Ha OKPYXKAIOUIYIO Cpeay
(IK-2);

— CHOCOOHOCTH UCIIOJI30BATh HOPMATUBHBIE JOKYMEHTHI 110 Ka4e€CTBY, CTaHJApTHU3ALUU
u ceprudukanuu npoaykroB u uznenuit (I1K-4);

— CIIOCOOHOCTh BBIOMpATh TEXHMYECKHUE CPEACTBA M TEXHOJIOTUH, HAIpPaBJICHHBIE Ha
MUHHMHU3ALUIO aHTPOIIOTEHHOT'O BO3JICHCTBHS Ha OKpyxaroinyto cpeny (I1K-5);

— CIIOCOOHOCTH UCIOJIB30BaTh 3JIEMEHTHI 3KOJIOr0-3KOHOMUYECKOTO aHajIu3a B CO3JaHUU
9HEpro- u pecypcocOeperaromux Texuonorui (I1K-8);

B pesynbrare nzydeHus AUCUMILIMHBI CTYEHT JTOJIKEH

3Hamb:

— TMPUHIOUIOBl CUCTEMHOIO aHajlu3a MW MX [pPUMEHEHHWEe B 3aJadyax dSHEpro-
pecypcocOepexeHus: 00bEKTOB XUMHUYECKON TEXHOJIOTUH;

—  QJIrOpPUTMBl  TEXHUKO-DKOHOMHUYECKOro  aHanu3a d3(PPEKTUBHOCTH  XUMHUKO-
TEXHOJIOTMUECKUX CUCTEM;

— CHOCOObl  MPEACTABIECHUS U  HMHTEPHpPETAlMy  pe3yibTaToOB  MPOIIECCOB
KOMMEpIHMATU3allii THHOBALIMOHHBIX pa3paboToK;

— OCOOEHHOCTH NPUKIAIHBIX HHKEHEPHO-TEXHUYECKUX 3a/ady OOBEKTOB XHMHUYECKOU
TEXHOJIOTHH.

ymembp:

— MPUMEHATh METOJbl KOMMEPLMAIN3AIMU Ha Pa3IMYHBIX dTanax >KU3HEHHOTO IUKJIA
XUMHUKO-TEXHOJIOTHUECKUX CUCTEM;

— HCHOJB30BaTh COBPEMEHHOE METOJMYEcKoe oOecreueHHe TEXHHKO-IKOHOMHYECKOTO
aHaJIM3a MHHOBAIIMOHHBIX XUMHUKO-TEXHOJIOTHUECKUX CUCTEM.

enaoemp:

— IPUHITUIIAMU MOJCIIUPOBAHUS XUMUKO-TEXHOJIOTUUECKHUX MPOIIECCOB;

— aNrOPUTMHUYECKUM M TPOrpaMMHBIM OOecCreYeHHeM pelIeHHsl OpraHN3alMOHHO-
YIPaBIE€HYECKUX, TEXHUKO-DKOHOMUYECKUX U TEXHOJIOTUYECKUX 3a/1ay.

3. KpaTkoe coaep:kanue IUCHUIINHBI.

Brenenue.

OnpeneneHne  XMMHUKO-TEXHOJOTMYECKOrO0  Ipolecca B COCTaB€  XMMHKO-
texHonorudeckor cucreMbl (XTC). Llenu u pesynbratel XTII. Mcnonb3oBaHue MeTOI0JI0THN
CHUCTEMHOI'0 aHaJIu3a.

Pa3zpaboTka oprann3anmoOHHO-TEXHOJIOTMUYECKON MOIEIH.

Omnpenenenue nenel U peCypcoB XMMHUKO-TEXHOJIOTHUYeCckor cucteMbl. Knaccudukanus
U XapaKTePUCTHKH PECYpCOB XHMHMKO-TEXHOJOrM4eckoro rmnpouecca B coctaBe XTC.
HopMmatuBHbIe 1 periiameHTupytomue 1okyMeHTsl. Onpenenenue stanoB X TC. Hukn Jemunra.
XuMHKO-TexXHoJornueckue mpoueccsl B coctaBe XTC. Jlekommosunus. Omnpenenenue
npuHuunoB ynpasieHus XTII. @opmuposanue crpykrypHoi moaenu XTC u XTII.

Pacuér u onieHka BIHUsSHHUE PECYPCOB Ha Pe3yIbTaT XMMHKO-TEXHOJIOTHYECKOI0 Mpolecca.

Crneundukanuss texnonoruil. TexHomorumueckue pacuétel XTII. Texnomormyeckue u
opranu3ainoHHo-TexHuueckue mokazarenu XTC wu XTI Onrtumuzanus — XUMHKO-
TEXHOJIOTMYECKUX IMpoiueccoB. ONTUMHU3UPYEMbIE M  ONTUMHU3HUPYIOIIUE TEPEMEHHBIE.
TexHonornueckue ¥ OpraHU3allMOHHO-IKOHOMUYECKHE OrpaHndyeHus. OpraHu3alMoHHO-
texHonoruueckue mnokazatenn XTIl u XTC. Ananuz, kinaccuukamus W OICHKA BIWSHUS
nokaszareneii Ha pesynbTarhl QyHkunonupoBaHus ~XTC. Kpurepum sddextuBHOCTH (1715
WHHOBAIIMOHHBIX MaTepuanoB B coctaBe XTC).

TeXHUKO-DKOHOMUYCCKUI  aHan3 (DYHKIMOHUPOBAHUS XHMHKO-TEXHOJIOTHYECKOTO
npoiecca
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B3aumHOe BIMAHME TEXHUKO-3KOHOMHYECKHX, OPraHU3ALMOHHBIX M TEXHOJIOTHYECKUX
noka3zateneid XTC (Ha mpuMepe HHHOBAIMOHHBIX MaTepuanoB) Kommepruanuzanus u tpanchep
WHHOBAIIMOHHBIX TEXHOJIOTHIA. [TpakTnueckas peanuzanus. Ananus CpEeICTB
KoMMepuuanu3anuu TexHonoruil. KommnekcHas ounenka pecypcoB XTC kak ¢akTopoB
KOMMEpILHATU3ANK ¥ TpaHcPepa TEXHOJOTHH C y4ETOM HCIOIB30BaHUS HHHOBAIMOHHBIX
MarepuayioB. Peanu3anus TEXHUKO-DKOHOMHUUYECKUX PELIEHU NHHOBALIMOHHBIX TEXHOJIOTUN

4. O0beM y4eOHOH JUCIHIJIMHBI

VIl cemectp
Buanbi yueOHoii padoThl 3au. ex. Ax. vac.

OO0mas Tpy10eMKOCTh M CUUILIHHBI

4,0 144
10 y4eOHOMY IJIAHY
KonrakTHas padora: 1,8 64
Jlextuu (JIek) 0,9 32
ITpaxtuueckue 3ansatus (I1P) 0,9 32
CamocrositeabHas padora (CP): 1,2 44
KontposbHbie paboThl 0,2 8
V3ydenue pa3enoB JUCHUILUINHBI 1,0 36
Buj uToroBoro KOHTpOJIsi: YK3aMeH 1,0 36

AHHOTAIIUA Padoyeld MPOrpaMMbl JUCHHUIIJINHBI
Texuuko-s3xoHomuueckmii anaiaus (b1.B./[B.7.1)

1. eab AMCHUNINHBI.

JIaTh CTYJIEHTaM TPEJICTABIICHUE W 3HAHUS O TEXHUKO-DKOHOMHUYECKOM aHAIIU3E, MPEXK/IC
BCETO MPOEKTHUPYEMBIX YCTAHOBOK W MPOU3BOJACTB PA3IUYHBIX OTpACICH MPOMBIIUICHHOCTH,
HCITOJIB3YIOITUX MEMOpPaHHBIE TTPOIIECCHI Pa3ICICHHS

2. B pe3yabTaTre u3ydyeHuss AUCHMIUIMHBLI O0yYAaOIIMHCH MO TMporpamMme
0akajaBpUAaTa J0JIKeH

061a0ems CIIeTyIOIUMU KOMITETCHIIUSIMU:

. CIIOCOOHOCTh  OCYIIECTBIISITh TEXHOJOTHMYECKHH TIPOIIECC B COOTBETCTBHH C
PETJIAMEHTOM M HCTIOJB30BaTh TEXHUYECKHUE CPEICTBA JIJII M3MEPEHUsS OCHOBHBIX MapaMeTpPOB
TEXHOJIOTUYECKOT0 TPOolecca, CBOWCTB ChIpbst U npoaykiwn (ITK-1);

. CIOCOOHOCTh y4aCTBOBATh B COBEPIICHCTBOBAHUHU TEXHOJIOTHUECKUX TPOIIECCOB C
MO3UIIUHA YHEPro- U PeCypcocOepeKeHUsI, MUHIMHU3AIMA BO3CHCTBUS HAa OKPYKAIOIIYIO CPeay
(IIK-2);

° CIIOCOOHOCTh ~ HCITOJB30BaTh  HOPMATHBHBIE  JOKYMEHTHI 1O  Ka4ecTRY,
CTaHJAPTHU3AIMH U cepTHdHUKaMU NpoaykToB U u3aeiuii (ITK-4);
° TOTOBHOCTh OOOCHOBBIBATh KOHKPETHBIC TCXHUYCCKUE PEIICHUS MPH pa3padOoTKe

TEXHOJIOTUYECKUX MPOIIECCOB; BHIOMPATh TEXHHUECKUE CPEIICTBA U TEXHOJIOTUH, HATIPABJICHHBIC
Ha MUHUMH3AIMIO aHTPOTIOICHHOTO BO3ACUCTBUS Ha oKpyskatortyto cpeay (ITK-5);

o CIIOCOOHOCTh HMCTOJB30BATh AJIEMEHTHl JKOJIOTO-DKOHOMHUYECKOTO aHaln3a B
CO3JIaHUM SHEPro- U pecypcocoeperaromnux TexHosoruii (ITK-8);

o CMOCOOHOCTh NMPUMEHSITh COBPEMEHHBIC METOJIbI MCCIICIOBAHUS TEXHOJIOTUYCCKHX
NpPOIIECCOB W MPUPOIHBIX CPEJd, HCIOJIb30BaTh KOMIIBIOTEPHBIC CPEICTBA B  HAy4YHO-
uccienoBaTensckoi padore (ITK-14);

o CMOCOOHOCTh MOJICIMPOBATh JHEPro- M PecypcocOeperaroime IMpoIecchl B
npombitieHaoctr (ITK-16).

3namo:

° METO/Ibl OU3HEC-TIJIAHUPOBAHUS XUMHKO-TEXHOJOTHUECKUX TPOU3BOJICTR;
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° NPUHIAIIEI  OPTAHU3AIMM TPOU3BOJICTBA B XUMHUYECKOW TEXHOJOTHH H
OMOTEXHOJIOTHH;

° METOABl MOJICTUPOBAHKMS W  ONTHMHU3AIMU TEXHOJIOTHYECKUX ITPOIIECCOB
MPOU3BOJCTBA XUMUYECKUX BEIIECTB;

° CHUCTEMBbI TTPOCKTUPOBAHUS XHUMHKO-TEXHOJOTUYECKHUX IMPOIECCOB M OTIEIBHBIX
y3JI0B ¥ TEXHOJIOTHYECKON CXEMBI,

° TEXHOJOTHI0 M OOIIME MPHUHIHUIIBI OCYIIECTBICHUS XUMHUKO-TEXHOIOTHUYECKUX
MPOILIECCOB;

° pa3IUYHbIE CIIOCOOBI PEKyNEPANH M yTHIIU3AIUU Ta30BbIX, JKUJIKUX W TBEPIBIX
OTXOJO0B MPOU3BOJICTBA XUMUUYECKUX BEILIECTB;

Ymemes:

° WCIIOJIH30BaTh METOJNIBI HCCIEOBAaHUS M OMPEICICHUS IMapaMeTPOB XHUMHUKO-
TEXHOJIOTMUECKHUX MPOIIECCOB;

° AHATM3UPOBATh B3aMMOCBS3h TEXHOJIOTMYECKUX TapaMeTpoB U 3(PQeKTUBHOCTH
mpoliiecca U Ka4eCTBO MPOAYKIIHH;

° aHAJIM3UPOBATH PE3YJIHTATHI AKCIIEPUMEHTOB I10 33JJaHHBIM METOIUKAM;

° AQHAJIM3UPOBATh PE3YJIbTATHl IKCIIEPUMEHTOB.

Bnaoems:

° METOJaMH TEPMOJUHAMHYECKOTO aHaJIN3a MPOMBIILIIEHHBIX TETUIOBBIIACISIIONTNX,
TETJIOMCTIONB3YIOIINX U TEIJIOCHIIOBBIX YCTAaHOBOK;

° METOIaMH onpeeneHus TUAPOANHAMUYECKUX XapaKTEPUCTUK H
TUAPOJUHAMUYECKON CTPYKTYPBI IIOTOKOB;

° METOJaMH COCTAaBJIEHUS TEIUIOBBIX W MaTEPHAIBHBIX OaJTaHCOB XUMHUYECKHUX
arnmnapaToB M YCTaHOBOK;

° METOJaMHU KHHETUYECKOT0 aHalln3a U MOJEITMPOBAHUS XUMUUYECKUX PEAKTOPOB;

° METOJaMH pacyeTa TEIJIOBBIX, MACCOOOMEHHBIX W PEAKIMOHHBIX amnmnapaTroB U
OTIpeIeTICHUSI UX OCHOBHBIX Pa3MepOB;

° METOJaMH BBIOOpA M pacyeTa amnmapaToB JUIsl OYMCTKH JI0 HEOOXOIUMOTO YPOBHS
CTOYHBIX BOJI M TA30BBIX BHIOPOCOB MPEANPUITHI XUMUUECKOU OTPACIIH.

3. Kpartkoe conep:xanue 1MCUMILINHBI

1. Obwue sonpocwi

TeXHUKO-DKOHOMUYECKUI aHamu3 JCHCTBYIOIIUX U MPOEKTUPYEMBIX MPOU3BOJICTB.
[TonsiTne 00 MHBECTMIIMOHHOM NpoeKkTUpoBaHHMU. Pa3bl LUKIA MpoekTa. bu3Hec-IIaH U ero
pa3nensl. Hayunble, TexHudyeckue U mpodeccHOHaJIbHble TpeOOBaHHUA K MPOEKTAHTYy. Yuer
COLIMAJIbHBIX, MOJUTHYECKUX U SIKOHOMUYECKHUX aCIIEKTOB IIPHU pa3pabOTKe MPOEKTOB. DJIEMEHTHI
n300peTaTenbcTBA B TEXHHYECKOM  NPOEKTUPOBAHMHU, METOABl  Pa3BUTHS  HABHIKOB
u3o0peratenscTBa. VIH)KeHEPHBIH aHATN3 U IPUHSTHE.

2. MemoObi mexHUKO-2KOHOMUYECKO20 AHANU3A

Uccnenosanue oneparuii. LleneBast ¢pynkius. MHorokpurepuansHas 3aaa4a. [lonstue o
METOJIe HeOolpeIeJeHHbIX MHOXuTede Jlarpamxka. BapuanuonHoe ucyuclieHUe, JHHEHHOe,
HEeJIMHEWHOE U JUHAMHUYECKOoe IporpaMmmupoBanue. OnTuMu3anus, KpuTEpUU ONTUMU3ALNH.

3. OcobenHocmu npumMeHeHUs UHIHCEHEPHO20 U MEXHUKO-DKOHOMUYECKO20 aHAIU3A
OCHOBHBIX NPOYECCO8 XUMUUECKOU MEXHOI02UU

['unpaBnuyeckue W THIpPOMEXaHUYECKHE Mpolecchl. Pacuer onTuManbHBIX AMAMETPOB
TpyOonpoBooB. Pacyer u BhIOOp HACOCOB, KOMIIPECCOPOB, BEHTWIATOpOB. Pacuer m BbIOOD
(GUIBTPOB, UKJIOHOB, OTCTOMHUKOB, EMKOCTEH. TennooOMeHHbIE MPOIECCHl U 000PYI0BaHUE.
Pacuer TemooOMeHHOH ammapaTypsl. MaccooOMeHHBIE Tpolecchl M ammapaTsl. Pacuer
MaccoOOMEHHOM ammaparypbl. BbIOOp ONTHMaiabHBIX KOHTAKTHBIX 3JIE€MEHTOB C Y4YETOM HX
3 PEKTUBHOCTH U CTOUMOCTH, Ta0apUTOB anmnapaTa. XuMHYECKUE U OMOXUMHUYECKUE PEAKTOPBI.
Pacuer u BBIOOp peakTopoB. OnTUMH3aIK 00beMa SAMHUYHOTO PEaKTOpa C YU4eTOM 3aJlaHHON
IPOM3BOIUTEIHFHOCTH MPOU3BOJICTBA, PACXOJOB Ha IMEpEMEIIMBaHUE, TEIJIO0OMEH, MpOoIeryp
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3arpy3Ku U BBITPY3KH.

4. Texnuyeckuii npoexm Kax paszoein 6usnec-niana

Oranbl TeXHUYecKoro npoekra. Hayunoe obocnoBanme TII. MHpopmanmonnas Moenb
TEXHOJIOIMH, aBTopckue mpasa. [logroroBka k BemonHeHuto TII. CocraBieHue norosopa c
3aka3yukoM. COOp MCXOIHBIX JaHHBIX M COCTaBlieHHE TexHuueckoro 3azanus (T3).
I'ocynapctBennsle ctanaaptel Ha T3.CHHTE3 XMMHKO-TEXHOJOTUYECKOW CXEMBI IPOU3BOJICTBA.
Mertonsl cunre3a XTC. [loctpoeHue O10K-cxembl MPOU3BOJCTBA.MaTepuanbHbIil U TEMI0BON
OamaHcel mpousBoAcTBa. Pacuer ¢QoHma mnpomoKuUTENbHOCTH paboThl. Pacuer vacoBoit
IIPOU3BOJUTENILHOCTH 10 OsiokaM cxembl. PacueT u mogdop o6opynoBanus. TexHomoruyeckui u
KOHCTPYKLIMOHHBIM pacdyeT OCHOBHOTO oOopynoBanusa. I[logGop M TOBepOYHBIH pacyer
BCIIOMOTaTeIbHOT0 000pyA0BaHus. BoIOOp KOHCTPYKLUMOHHBIX MaTepuanoB. ['ocynapcTBeHHbIE
CTaHJApThl Ha BBHINOJIHEHUE uyepTexeld o0opyJoBaHUS. AMNMapaTypHO-TEXHOJIOIMYECKas cXxema
npousBojcTBa. Pacuer u BbIOOp TpyOOmpoBOmOB U apMaTypbl. KoHTponb M aBTOMaTH3anus
npou3BOJICTBa. Pemienus no oxpane Tpyna u TexHuke OezomacHocTu. Pa3paboTka MHCTPYKIIHA.
CrpourensHas yactb TII. Dxonoruueckas yacte TII. [IpuHATHE TEXHONIOIMUECKUX PEIIEHUH 110
MeToAaM 00€3BPEeKUBAHUS, YTUIM3ALKUN U TIOBTOPHOTO UCIIOJIB30BAHUS OTXOOB.

5. Opeanuszayuonmslii niau Kax pazoen busHec-niaua

Onucanue NpennpusTUsi, MPUHATHE PEIIEHHH MO OpraHU3alMOHHO-IIPABOBOU (opMme.
VYcraBHoil (QoHI mOpeanpuATHs, MECTO pa3MelleHus MpeanpusTus. Muccus u  uenu
npeanpusatus. Ouenka obecriedeHHOCTH pecypcamu. [lman npousBoicTBa. Paspaborka
OpPraHM3allMOHHON CTPYKTYpbI, pacdyeT 4YHUCICHHOCTH IIepCOHAIA, IPUHUUIBI KaJApOBOH
nonauTuku. llpuHsTHe Mep Mo obecredeHHI0 0e30MacHOCTH HPEANPHUATHA. DKOJIOTHYECKUN
MEHEKMEHT Ha npeanpustuu. [Ipeacrapnenue npoaykuuu npeanpustus. XKU3HEHHBIH LUK
OpoAyKIuH, aBTopckue mpasa. [lmanupoBanme HUOKP na mnpemnpusitun. OGecneuenue
KauecTBa nOpoaykuuu. MccienoBanue  pblHKAa  HOpoAyKUuu.  Pa3zpa®oTka  MOJUTHKU
[IEHOOOPa30BaHMs Ha MPEANpUATHU. TaKkTHUECKU MapKeTUHI mnponaykuuu. PazpaboTka cxem
TOBApOJBI)KECHUS, OpraHU3anus pekjaMbl. Pucku Ha Bcex ¢azax IUKIAa NpOeKTa. BeisBneHue
aCCOPTUMEHTa PHUCKOB, UX NpoduiakTuka. OlEHKa BO3MOXKHBIX pa3MEpOB YOBITKOB HpHU
IIPOSIBJICHUU PUCKOB.

6. Qunancoswlll n1aH Kak pazoen busHec-niana

3amaun  (QuUHAHCOBOrO IUIaHa. Pacuer nNOTpeOHBIX KamuTaldbHBIX 3aTpar. Cxema
(¢uHAaHCUpOBaHMS MpOEKTa. PacueT NPOTrHO3HOTO 3KOHOMUYECKOro OajlaHca INPOU3BOJACTBA.
Pacuer n3nepex Mpou3BOACTBA HA CTaIUU IKCIUTyaTaluu. PacueT ce0ecTOMMOCTH POy KITUH.
OnpeneneHue 1LeHbl NPOAYKLWH, pacdyeT BBIPYYKHM OT pealusaluu Npoaykuuu. Pacuer
BEJIMYMHBI TPUOBUIM, MPUHATHE pEHIeHWH mo ee pacmpeneneHuio. OleHKa 3KOHOMHUYECKOH
COCTOATENBHOCTH MPOEKTAa: pacueT peHTA0eNbHOCTH, TOYKM 0e3yOBITOUHOCTH, CpOKa
OKyIIa€MOCTH.

4. O0béM yueOHOI TMCUMILTHHBI
. VIl cemectp
Buab1 yueOHoii padboThI EP— Ax. qac.
O0mas Tpy10eMKOCTh JTMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3,0 108
KonrakTHas padora: 1 36
Jlexmm (Jlek) 0,5 18
[Tpaktuyeckue 3anstus (I1P) 0,5 18
CamocrositeabHas padora (CP): 1 36
Buja uToroBoro KOHTpOJIsi: YK3aMeH 1,0 36

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
Kommepumnaausamus u Tpancdep HHHOBAIMOHHBIX TexHoJoruii (b1.B./1B.7.2)
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1. Heap AUCHUIUIMHBI TIOIy4YEHHE CTyJAEHTaMU 3HAaHUW B 00JIACTH Pa3BUTHS
pecypcocOeperaronmx  XUMHKO-TEXHOJOTMYECKMX  CHUCTEM  Ha  OCHOBE  IMPHUHIIUIIOB
OpPraHU3aI[MOHHO-3KOHOMHYECKOI0 aHalInu3a JUIsl OpraHu3allid U YIpaBJICHHUS BHEIPEHUEM U
UCIIONB30BAaHUEM  TEPEOBBIX HAYYHBIX  JIOCTIDKEHHMH B 00JIacTH  OpraHu3aldoOHHO-
YOPaBIEHYECKUX, TEXHUKO-DKOHOMHYECKMX M TEXHOJOTMYECKHX IIPOIECCOB HAyKOEMKHX
MIPOM3BOJICTB HA BCEX ATalax >KU3HEHHOTO IHKJIA XUMHKO-TEXHOJIOTHYECKONH CUCTEMBI.

Huctmmmaa  «KomMmeprnmanuzanuss W TpaHcep WHHOBAIMOHHBIX — TEXHOJIOTHIN)
II03BOJIIET OCBOUTH OCHOBHBIE IIOJIO’KEHHUS CIIEYIOIIMX Pa3/IeiIoB:

- MHCTUTYIMOHAJIBHON MPHUPOABI SKOHOMHYECKOTO M OPraHU3allMOHHOIO OoOecreyeHus
KOMMEpPIHATU3allii UHTEIUIEKTYalIbHOM COOCTBEHHOCTH;

- 0cOOEHHOCTEW MaTEeHTHO-IMIIEH3UOHHBIX CTPAaTEeruil B Ipolecce KOMMEpLHaIUu3auu
MHTEIJICKTYallbHOM COOCTBEHHOCTH B POCCUM B YCIOBUSX PHIHOYHBIX OTHOIICHUM;

- 3KOHOMMKO-TIPAaBOBOT'O WHCTPYMEHTapus COBPEMEHHOI0 MEXaHU3Ma MEXIyHapOJHOMN
OXpaHbl 1 KOMMEPIUAIU3AINHA WHTEIJIEKTYyallbHOW COOCTBEHHOCTH;

- BBEJCHUS B X031 CTBEHHBIN oboport 00BEKTOB MHTEIJJIEKTY AJIbHOM
COOCTBEHHOCTH U MX KOMMEPUECKOMY HCIIOJIb30BAHUIO B MMPEANPUHUMATENLCKON AESITETbHOCTH.

Henu 1 3a1auu JUCHUIUIMHBI JOCTUTAKOTCS C TIOMOILBIO:

—  UCCIICIOBAaHMA  BO3MOXHBIX  MEXaHU3MOB U  (HOpM  KOMMEpIUAIU3AINH
MHTEIJJIEKTYalIbHOM COOCTBEHHOCTH;

—U3y4eHus, OOOOUIeHHs] U aHaIW3a MPUMEHSIeMbIX U BHeApseMbix B Poccuu dopm
KOMMEpPLUHATU3alUN HHTEJUIEKTYalbHOM COOCTBEHHOCTM U ONBIT 3apyOeXHBIX KOMIIAHUN B
IaHHOM 001aCTH;

—M3y4YEeHHUs] TIPUMEpPOB TMPAKTHUECKON peanu3anuyd Haubojiee pacnpOCTPaHEHHBIX
cTpareruii u GopM KOMMEpPIHATU3alUK UHTEIIEKTYalbHOW COOCTBEHHOCTH;

2. B pe3yabTare wu3yYyeHHs IUCHUIIMHBI O00y4YaloUIWiicsi MO Mporpamme
0akaJjlaBpUAaTa J0JIKeH:

Ooénadamp cneayroNMMU KOMIIETEHIIUSIMHU:

CIIOCOOHOCTH OCYUIECTBIIATH TEXHOJOTUYECKHUI MPOIECC B COOTBETCTBUH C PETIIAMEHTOM
U  HCHOJb30BaTh TEXHUYECKUE CpEeACTBA JUISI M3MEPEHHMs OCHOBHBIX I1apaMETpPOB
TEXHOJIOTHYECKOT0 TPOoIecca, CBOWCTB ChIpbst U npoaykiun (TTK-1);

CIIOCOOHOCTh y4acTBOBaTh B COBEPIICHCTBOBAHMM TEXHOJIOTMYECKUX IPOLECCOB C
MO3UINI SHEPTo- U pecypcocOepekeHusl, MUHUMH3AIUN BO3JACHCTBUS Ha OKPYKAIOIIYIO Cpeay
(IIK-2);

CIIOCOOHOCTH HMCIIONIB30BaTh HOPMATHUBHBIE TOKYMEHTHI 110 Ka4eCTBY, CTAHIAPTU3ALNU U
ceprudukarmu npoaykros u uznenuii (I1K-4);

TOTOBHOCTh OOOCHOBBIBaTh KOHKpPETHbIE TEXHUYECKHE pEeIIeHUusT Mpu pazpaboTke
TEXHOJIOTMYECKHUX MPOIIECCOB; BEIOUPATh TEXHUUECKHUE CPEJCTBA U TEXHOJIOIMH, HalpaBJIE€HHbIE
Ha MUHUMH3AIIAIO aHTPOTIOTEHHOTO BO3/IeHCTBHUS Ha oKpyskaroryto cpeay (ITK-5);

CIIOCOOHOCTh MCIOJIB30BaTh AJIEMEHTHI 3KOJIOr0-3KOHOMHYECKOTO aHalli3a B CO3/IaHUU
9HEpro- u pecypcocoeperaronux rexuonornii (I1K-8);

CIIOCOOHOCTh TMPUMEHSTh COBPEMEHHBIE METOJbl HCCIIEIOBAaHUS TEXHOJIOTMYECKHX
MPOILECCOB W TMPUPOAHBIX Cpell, HCIONb30BaTh KOMIBIOTEPHBIE CpPEACTBA B HAy4YHO-
uccienoBatenbckoit padore (I1K-14);

CIIOCOOHOCTh ~ MOJENHMPOBATh OJHEPro- H  pecypcocOeperaroniyie Mporecchl B
npombitiearoctr (ITK-16).

B pesynbrare n3ydeHus AUCUUILTHHBI CTYEHT TOJKEH

3Hamp:

- KJIFOUEBbIC TIOHATHUS U ONPEEICHNUS B 00JaCTH KOMMEPIUAIN3AlUHA TEXHOIOTHIA;

- OCHOBHBIE ()OPMBI KOMMEPIUATH3ANN TEXHOIOTUI

- JeiictByromue ¢eaepanbHble, OTpacieBble, pPEerHOHAIbHBIE HOPMATHBHO-TIPABOBHIE
aKThl, PETYJIHUPYIOIINE OLIEHOUYHYIO JESITEIbHOCTD;
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- DKOHOMUKO-IIPaBOBOM HMHCTPYMEHTApHil COBPEMEHHOI'O0 MEXaHU3Ma MEKIYHAPOIAHOU
OXpaHbl 1 KOMMEPIUAIU3AINHA HHTEIIEKTYyallbHOM COOCTBEHHOCTH;

ymemp:

- pemiaTh OCHOBHBIE JKOHOMHYECKHE BOIPOCHI, KAacarolluecs pa3IuyHbIX (opM
KOMMeEPIHUATNU3aIN TEXHOIOTHH;

- SKOHOMHYECKH OOOCHOBAaTh MPHHATYIO K peanu3anuud (HopMy KOMMEpLHATH3AIUN
TEXHOJIOTHIA;

e1ademon:

- HABBIKAMH aHaJM3a PHIHKA C MEJIbI0 MAaKCHMAaJIbHO BBITOAHOM KOMMEpPIIMATU3AINN
TEXHOJIOTHIA;

- HaBBIKAMU OTIPE/ICJICHUS TATEHTOCTIOCOOHOCTH U300pETEHNS;

- HaBbIKAMHU MOATOTOBKH JOTOBOPOB O CO3JaHMM U (WIHM) Tepefadye TEXHOIOTHUH,
JIOTIOJTHUTEIBHBIX COTJIAIICHUHN K HUM, TTPETEH3UM 110 UX UCTIOTHEHUIO.

3. Kpartkoe cogep:xanue JTUCUMILIIMHbBI.

Henu n 3anaun kypca. Ponb chepst HUOKP B coBpeMeHHOH S5KOHOMUKE.

TeopeTnueckrue  OCHOBBI  KOMMEpLUAIM3AIMU  PE3YyJbTATOB  MHTEJUIEKTYyalbHOM
JESATEIIBHOCTH

Kpatkuit 0030p MHPOBOI'O OTIbITa KOMMepIHaau3aluu HayKOEMKHUX
pecypco3neprocoeperarux TeXHOJOTHui. BpiOop HaydHO-TEXHHYECKON MOJUTUKH C YYETOM
OpraHM3allMOHHO-TEXHOJOTHYECKMX  OcoOeHHOocTel  oTpacieid. OOmas  XapaKTepUCTHKa
COBPEMEHHBIX BBICOKMX TexHosorud u Haykoemkux HHMOKP B xumuueckoil wu
HEe(PTEXUMHUYECKOI MPOMBIIIIEHHOCTH.

Haykoemkue TeXHOIOTMN B XUMUUYECKOM OTpacian

OnucaHue TEXHOJOTUU M aHAJIN3 €€ TEXHUYECKOro YpOBHA. DTalbl KOMMEpIHAIN3aluu
TEXHOJOTM.  MeTonomoruss  SKOHOMHUYECKOM ~ OLEHKM  TEXHOJIOTMYECKUX  PEIICHUN
MHHOBAIIMOHHOTO XHMMHUYECKOro MNpou3BojAcTBa. [IpoekTnpoBaHNEe HHHOBAaLlMOHHONM XMMMKO-
TEXHOJIOTHYECKON CHCTEMBI.

Conepxanwue crpareruii 1 GopM KOMMEPITUATA3AINHA TEXHOIOTHIA

@®opmbl ¥ pakTOpbl KOMMEpIHMAIW3AUU TeXHONOruid. IlaTeHTHO-IHIIEH3MOHHBIE
CTpaTeTMM TMpPH pa3NWYHBIX (opMax KOMMEpIHaIu3aluu TexHoJoruid. OcobeHHOCTH
MOJATOTOBKM, 3aKIIOUEHHS M pealu3alyl JOTOBOPOB YCTYNKH (OTUYXACHUSA) TpaB U
JMIEH3UOHHBIX JOTOBOPOB O MPEOCTABICHUH ITPaB Ha UCIIOJIb30BAHUE TEXHOJIOT .

Oco0eHHOCTH KOMMEPIMATU3allMU TEXHOJIOTUN B HEPTEra303MMHYECKOM KOMILIIEKCE.

OcHoBHBIE TpeOoBaHMs K 0POPMIICHHIO HHHOBALMH. VIHHOBallMOHHOE MTPOEKTHPOBAHNUE.
Peanuzamus mnpUHIMIOB KOMMEpLHAIM3allMd U TpaHcdepa TEXHONOTHMM Ha 00beKTax
XUMHYECKOW TEXHOJIOTHH.

4.00beM yueOHOM TMCUMILTHHBI

. VIl cemectp
Buab1 yueOHoii padboThI EP— Ax. qac.
O0mas Tpy10eMKOCTh JTMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3,0 108
KonrakTHas padora: 1 36
Jlexmm (Jlek) 0,5 18
[Tpaktuyeckue 3anstus (I1P) 0,5 18
CamocrositeabHas padora (CP): 1 36
Buja uToroBoro KOHTpOJIsi: YK3aMeH 1,0 36

AHHOTaUs padoyeil MporpaMmMbl Y4eOHOH AU CUUNIMHBI
Conpsi:kennbie MemOpannblie npoueccs! (b1.B./1B.8.1)
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1. Heab nuCHUNIHHBL:

(dbopMupOBaHKE 3HAHUH AJIs PELLIEHUS] HAyYHBIX U MPUKJIAJHBIX 3a]a4 110 pa3paboTKe U
peanu3aly SHEPro- U pecypcocoepekeHust MyTEM UHTErpaliiy COMPsKEHHBIX MEMOpaHHbIX
IPOLIECCOB U TPAJIULIMOHHBIX [TPOLIECCOB Pa3/IEICHUSI B XUMUUYECKON TEXHOJIOTUH, HEPTEXUMUU
¥ OMOTEXHOJIOTUH.

2. B pe3yabTare u3yYyeHMs JHCHUIVIMHBI O0Yy4YalOIIMiCS 10 Nporpamme
0axaaBpHUATA J0JIKEH

061a0emp CIEAYIOUMMUA KOMIIETCHIIUSMU:

o CHOCOOHOCTh  OCYILIECTBJISTh TEXHOJOTHYECKHI TMpolecc B COOTBETCTBUU C
pErjlaMeHTOM M MCHOJIb30BaTh TEXHUYECKUE CPEACTBA Il U3MEPEHHS OCHOBHBIX MapaMeTpOB
TEXHOJIOTUYECKOT0 TPoliecca, CBOMCTB Chipbst U npoaykiuu (ITK-1);

o CIOCOOHOCTh y4acTBOBaTh B COBEPILIEHCTBOBAHMHM TEXHOJIOTMYECKUX MPOIECCOB C
MO3UIMI SHEPTO- U pecypcocOepekeHusl, MUHUMH3AIUN BO3ACHCTBUS Ha OKPYKAIOIIYIO CPEay
(IIK-2);

o CIIOCOOHOCTh ~ HUCHOJB30BaTh  HOPMATUBHbIE  JOKYMEHTHl 10  KauecTBY,
CTaHIAPTU3AIMK U cepTrdUKanuu npoaykToB u u3aenuii (ITK-4);

. TOTOBHOCTH OOOCHOBBIBaTh KOHKPETHBIC TEXHUYECKHE PEIICHHs MPH pa3padOTKe
TEXHOJIOTMYECKHUX MPOIIECCOB; BHIOUPATh TEXHUUECKHUE CPECTBA U TEXHOJIOTHH, HalpaBlIeHHbIC
Ha MUHUMH3AIMIO aHTPOIIOIeHHOTO BO3ACHCTBHS Ha oKpyskatorryto cpeay ([TK-5);

. CIIOCOOHOCTh MICTIOJIB30BaTh DJIEMEHTHI JKOJIOTO-DKOHOMHUYECKOTO aHajiu3a B
CO3JIaHUH PHEPro- U pecypcocdeperaronux texHosorui (IK-8).

3namo:

° MIPUHITUTIBI pa3pabOTKU MPOIIECCOB M TEXHOJIOTHIECKUX CXEM;

° crenu(puKy KOHCTPYKIIM anmnapaTroB U yCTaHOBOK;

° BIUSHUE  TEXHOJIOTMYECKUX  MapaMeTpoB  HAa  TEXHUKO-DKOHOMUYECKHE
XapaKTePUCTHUKU;

Ymemo:

° 000CHOBAaHHO BBIOMPATH PAIIMOHAIBHBIE TEXHOIOTUYECKUE TPOIIECCHI;

° PacCUUTHIBATh aIMapaThl U TEXHUKO-YKOHOMHUYECKYIO 3()(hEeKTUBHOCTH;

Baaoems:
° HaBBIKAMU Pa3pabOTKH TEXHOJIOTHIECKUX CXEM.
3. Kpatkoe conep:xanue 1MCUMILINHBI

Ilepsanopayus (ucnapenue yepes memopauy).

Tepmunonorus. HWcropus pa3Butus. OOmue npuUHOMNBI pa3paboTku. 3amayu
pa3feneHus, TUOBI M CIIOCOOBI MPOBEACHHUS, BapHaHTHl aIMapaTypHOro OQOpPMIICHHS.
Xapaxkrepuctuku dpdexTuBHOCTH pazaenenus. [Ipunnunel BeiOopa MeMOpaH U MaTepHaoB AJis
MeMOpaH U croco0b! uX Moaudukanuu. MexanusM u GpaxkTopsl, onpeaessromue 3G pekTuBHOCTh
pa3fieNieHus: MPHUpPOJa U COCTAaB pasleisieMOd CMeCH; TemIepaTypa; TOJIIMHA MeMOpaHBI;
BHeNTHe I (D (Py3HMOHHBIC COMPOTHBIICHUS M OCTATOYHOE aBJICHHWE IMOJ MeMOpaHou. MeTomsl
UCCJIEAOBaHUS M pacuera, NPUMEPbl MPAKTUYECKOTO0 MPUMEHEHUS M MX aHallu3, TEXHUKO-
HKOHOMHUYECKHUE MOKA3aTEIH.

Membpannas oucmunnsayus.

Tepmunonorus. Mcropust pa3BuTHa. XapakTepUCTHKH JPPEKTHBHOCTH pa3JeIICHUS.
BapuanTsl peanuzanuu u uX conocraBieHrue. MeMOpaHbl: MaTepHalibl U CIOCOOBI MOMyUYeHUS;
CTpykTypa nop. MexanuzM. @akTopsl, ONpEACHAOIME THAPOAUMHAMUYECKUNA U TEIUIOBOM
pPeKUM B HAMOPHOM M JPEHAXXHOM KaHajaX, TEMJO0 — W MAacCOMEpeHoC uepe3 MeMOpaHy:
JaBJ€HHUE, TEMIEpaTypa, MPUpPOJa U KOHLEHTpalUs pasfessseMod XUAKOCTU (KaluuispHbIe
SIBIICHUS); TTOBEPXHOCTHO-aKTUBHBIC BEIIECTBA. METOABI HMCCIENAOBAaHUS M pacyeTa, MpUMEphI
IPAKTUYECKOr0 MPUMEHEHHUS U UX aHAJIU3, TEXHUKO-I3KOHOMUYECKHE TTOKa3aTEIH.
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Membpannwviti kamanuz (MK) u memopanusie peaxmopwvi (MP).

Tepmunonorus. Krnaccudukamus. HWceropus pazsutus MK. Tumsl memOpaHHBIX
KaTaJlu3aTOPOB: MOHOJIUTHBIE, METAJUIMYECKUEe MeMOpaHbl, OKCHJHbIE MeMOpaHbl, HOH-
INpOHMLIAaeMble MEeMOpaHbl; IOPUCTHIE, LEOJUTHbIE MEMOpaHbl; KOMIIO3UTHBIE; CHCTEMBI
Karanuzatop — MemOpana. Koncrpykimum MP: ¢ Meramnmumueckumu MemOpaHamH; C
METAJUIOCOACPKALIMMA ~ MEMOpPAaHHBIMM ~ KaTaJllu3aTOpaMM Ha  pa3jM4YHBIX  HOCHUTENSX.
[IpeumyiiecTBa IpoOBEACHUS KaTAIMTHYECKMX peakuui B MP. Peaknmm ¢ ucnosp3oBaHueM
MEMOpaHHBIX KaTaJM3aTOPOB: TUAPUPOBAHME U JETUAPUPOBAHME; IPOLECCH IOIYUYECHUS
BOJIOpPOJia - KOHBEpPCHUS BOJISHOIO Trasa; MapoBOM pPUPOPMHUHI METaHa; CyXoll pudopmMuHr
METaHa; MaplHaJbHOE OKUCIEHHWE METaHa; MapoBOd pUGOPMHUHI METaHOJA; OKUCIUTEIbHBIN
napoBoil pu)OpMUHT MeTaHOIa; mapoBoi pudopmuHr 3TaHosa. Meroasl uccnenoBanus MK u
pacuyera MP. IIpumepsl npakTuyeckoro npuMeHeHuss MP 1 ux aHains, TEXHUKO-DKOHOMUYECKUE
IIOKAa3aTelIu.

Membpannwiti buopeaxmop.

Tepmunonorus. CrnocoObl peanuzanuu. J(MHaMUKa pa3BUTHS U CYLIECTBYIOLIEE
nojoxenue. Ilpuniun padotsl. MemOpaHHble MaTepuanbl U UX CBOWCTBA. TEXHOJIOTHYECKUE
ACHEKThl: CHIKEHHE BIIMAHUA KOHLEHTPALIMOHHOW MOJIApU3alMU; IPOMBIBKA/OUYHUCTKA U
XMMHYECKasl pereHepanuss MeMOpaH; peXKUMbl/peraaMeHThl paboThl; CHOCOOBI ONMTHUMHU3ALUH.
[IpuMepsl TEXHOJIIOTUYECKUX CXEM, UX aHAJIN3 U pacyer.

Membpannvie KOHMAKmopbi.

Tepmunonorus. Mctopuss  paszButuss.  OkcureHaropbl  KpoBu.  MeMOpaHHbIe
OKCHI'€HATOPBI: TEKYIllee COCTOSHUE U NMePCIeKTUBbl. MeMOpaHHbIe KOHTAKTOPBI: ra3-)KUIKOCTb;
KUJKOCTB/)KUAKOCTh, C U3MeHeHueM (a3. IlpumMepbl TEXHOJIOTMYECKHX CXeM, MX aHajiu3 u
pacuer.

Tonausnvie snemenmot (109).

OCHOBHBIC HCTOYHHUKHA JHEPTUU. XUMHUYECKHE HCTOUYHUKH TOKa, TD: MICTOYHBIC; C
NpSIMBIM OKHCJICHHEM METaHOJIa; C DJIEKTPOJIMTOM M3 paciuiaBa KapOOHATa JMTHS W HATPUS;
dbocopHOKHCITBIE, ¢ TPOTOHOOOMEHHOW MEMOpPaHOH; 00paTUMBIC; C TBEPIBIM AJICKTPOIHUTOM.
MemOpanbsl u MeMOpaHHble MaTepuaibl. Cdepsl NpUMEHEHHs, TEXHUKO-YKOHOMUYECKHE
ACTICKTBHI.

4. O0béM yueOHOH AUCUMILIMHBI

VIl cemecTp
Buabi yueOHoli padoTsl 3au. ex. Ax. qac.

OO0wmast Tpy10eMKOCTh AU CHUTIINHbI

3,0 108
10 y4eOHOMY ILIAHY
KonrakTHas pa6ora: 15 54
Jlexm (Jlek) 0,5 18
[Tpaktuyeckue 3anstus (I1P) 1 36
CamocrositeabHas padora (CP): 0,5 18
Buja uToroBoro KOHTpOJIsi: YK3aMeH 1,0 36

AHHOTanus padoyeil NporpaMMspl y4eOHOM THCIUIITTHHBI
TexHoJiorust 3amuThl oT kKoppo3uu (b1.B./1B.8.2)

1. Heap AMCUMIUIMHBI — TPHOOPETEHHE CTYJECHTAMW 3HAHWK 11 OOOCHOBAHUS W
peanu3any pelleHU NpH BBIOOPE KOHCTPYKIMOHHBIX MAaTEpUATOB MPU H3TOTOBJICHUH H
3alIUTe OT KOPPO3HH 000PYIOBAHMS XUMHUUECKHX POU3BOCTB.

38.2[21‘-13. AUCHUIUIMHBL — OaTb OCHOBHBLIC 3HAHHA IO MNPAKTHYCCKU BCEM H3BCCTHBIM
METOJIaM 3alUThl METAJUIMYECKUX MIOBEPXHOCTEH OT KOPPO3HUHU.
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2. B pe3yabrare mu3y4YeHHMs [AUCHUILVIMHBI OOy4Yyawuuiicsi 1m0 mporpamme
0akaJaBpUATA J0JI/KEH:

Ooébnadamp cneayrONMMU KOMIIETEHIIUSIMHU:

- CIIOCOOHOCTBIO OCYLIECTBISATh TEXHOJOTMYECKHH TMpOLEecC B COOTBETCTBUHM C
perjaMeHTOM M HCIOJIb30BAaTh TEXHUYECKUE CPEACTBA AJII U3MEPEHUs] OCHOBHBIX MapaMeTpoOB
TEXHOJIOTUYECKOT0 TpoLecca, CBOUCTB ChIpbst U npoaykiun (ITK-1);

- CHOCOOHOCTBIO Y4YacTBOBAaTh B COBEPIICHCTBOBAHUWU TEXHOJOTMYECKUX IPOLECCOB C
HO3ULIMI 3HEPro- U pecypcocOepekeHusl, MUHUMH3allUU BO3IEHCTBHSI Ha OKPYIKAIOIIYIO Cpedy
(IIK-2);

- CIIOCOOHOCTHIO UCIIOJIb30BAaTh HOPMATUBHBIC IOKYMEHTHI 10 KQ4€CTBY, CTAaHIAPTHU3ALIUN
u ceprudukanuu npoaykroB u uznenuit (I1K-4);

- TOTOBHOCTHIO OOOCHOBBIBATH KOHKPETHBIE TEXHUYECKHE PEIICHHsS MpU pa3paboTKe
TEXHOJOTHYECKHUX MPOIIECCOB, BEIOMPATh TEXHUUYECKUE CPEJCTBA U TEXHOJOTHH, HANpaBlICHHBIC
HA MUHUMH3AIMIO aHTPOIIOI€HHOTO BO3ACHCTBHUS Ha OKpyskarorryio cpeay (ITK-5);

- CHOCOOHOCTBIO HCIOJIb30BAaTh 3JEMEHTHl HJKOJIOr0-d)KOHOMHUYECKOTO aHalu3a B
CO3JIaHUM YHEPro- U pecypcocoeperaromnux rexuonorui (ITK-8).

B pesynbrare n3ydeHus AUCUUILTHHBI CTYCHT OaKkanaBpuara JOKEH:

3Hamy:

- 0011IKe CBEJICHHS O COCTOSIHUU U U3MEHEHUU CBOMCTB KOHCTPYKIIMOHHBIX MaTEPHUAaOB B
YCIIOBUSAX XUMUYECKUX TTPOU3BOICTB;

- OCHOBHBIC UCTOYHUKU KOPPO3MOHHOTO BO3JICHCTBUSI HA KOHCTPYKIMOHHBIE MAaTEPUAIIBI
B YCJIOBHSIX XHMHYECKUX MTPOU3BOJICTB, UX KAYeCTBEHHBIC U KOJMYCCTBCHHBIC XapaKTCPUCTHKH,
METOJIbI ¥ CIOCOOBI TPOTHO3UPOBAHMS HANACKHOCTH XHMHYECKOTO OOOpYIOBaHHS U
MOCJIE/ICTBHI KOPPO3UOHHOTO BO3/ICHCTBHSI;

- METO/IbI 3aIIUTHI OT KOPPO3HH;

- KOHIICTIIUIO KOMIUIEKCHOTO 00ECIIeYeHUSs 3alUThl MAaTEPUAIOB OT KOPPO3UH.

ymemsy:

- OLIGHUTh XapakTep BIHUAHHUS OKPYXKAIOIIEW WM TPOU3BOJCTBEHHOW Cpeabl Ha
3aKOHOMEPHOCTH T€YEHHS] KOPPO3HUOHHBIX MPOIIECCOB;

- BBIOpATh KOHCTPYKITMOHHBIN MaTepHalr;

- pa3paboTaTh KOMIUJIEKC MEPONPUATUH TIO 3aIUTE METAJUIOB OT KOPPO3UHU;

- 00OCHOBaTh KOHCTPYKIHMIO anmapara ¥ KOMIUIEKC MEpPOIPUSATUNA 10 3alluTe
000py0BaHUS U TPAHCTIOPTHBIX KOMMYHUKAIIUNA OT KOPPO3MOHHOTO BO3/ICHCTBHS OKpYKarolien
CpEJIbI.

enaoemy:

- Pa3IMYHBIMH CIIOCO0AMU 3aIUTHI MATEPUATIOB OT KOPPO3IUOHHOTO pa3pyIICHUS;

- TaHHBIMU O KOPPO3UOHHBIX XapaKTEPUCTHUKAX METAJJIOB U CILJIABOB;

- JaHHBIMH,  TIO3BOJSIIOIIMMH  BBIOpaTh  HeoOXoaumMoe  O0OpyZOBaHHE |
KOPPO3MOHHOCTOUKHI MaTepHa A €ro U3roTOBJICHHUS.

3. KpaTkoe conepxxanue 1M CHUUILTHHBI.

BBenenue. PanmonansHoe MIPOTUBOKOPPO3HUOHHOE KOHCTPYHpPOBaHHUE.
[TpoTHBOKOPPO3UOHHOE JIETUPOBAHHE.

Knaccudukanus u 0630p METOIOB 3alIUThl METAIJIOB OT KOPPO3WHM U OOOCHOBaHHE
BBIOOpA METO/1a 3aIIUTHI.

3amuTa MeTauia OT KOPPO3UU Ha CTAIUU MPOEKTUPOBAHUS U N3TOTOBJICHUS.

[ToBbIlIeHNEe KOPPO3HMOHHOW CTOMKOCTH MeETajula IyTeM HW3MEHEHHS (U3NYECKOTO WU
dazoBoro cocTaBa: MIPOTUBOKOPPO3UOHHOE JIETUPOBaHHUE, MIPOTUBOKOPPO3UOHHOE
padurMpoBanue, TepMOOOpaOOTKA.

3amuTa OT KOppo3uH 00pabOTKOMN CpeIbl

VnaneHue arpecCUBHBIX KOMIIOHEHTOB, MOHMKEHUE KOHIIEHTPAIIUU OKUCITUTENICH
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Nurubutopsr  koppo3uu. OrmnpeneneHue, KiacCuUKaMsi, MEXaHU3M  JICUCTBUS
(MexaHU3M MACCUBAIMM M MHTUOMPOBaHMS) U OOJACTH MPUMEHEHHsS] MHTUOMTOPOB KOPPO3HUHU.
Heoprannueckue wuHruOutopsl kKoppo3uu. OpraHudeckue HWHIHOUTOPHI KOPPO3HMHM, BKIIIOYAs
KOHCUCTEHTHBIE CMa3Kd M HHTHOUTOpHI TpamieHus. Jleryume (mapo-¢asHbie) UHTHOUTOPHI.
Onenka 3¢p(eKTUBHOCTH IEHCTBUS HUHTUOUTOPOB (3aLUTHBIN 3P PeKT).

KoncepBanus meramummuecku uzgennid. Cpencrsa U METOAbI KOHCEPBALIUH.

Heaspamus. O6paboTka X0JOaHOW U Topsued BoAbl. [loAroToBKa BOIBI AJIS MApOBBIX
KOTJIOB. MeTo/1bl MPOTUBOKOPPO3MOHHON 00paOOTKH KOTIOBOM BOJBI.

DIEeKTPOXUMHUYECKas 3allUTa

Karoanas sanexTpoxuMuueckas 3amura.

Karoanast 3amuTa oT BHEIIHETr0 UCTOUYHMKA TOKa. KaToqHO-MIpOTEKTOpHAs 3a1uTa.

AHONIHas 3JIeKTpOXUMHUYECKas 3aluTa. AHOIHAS 3allUTa OT BHEIIHETO UCTOYHUKA TOKA.
AHOJHO-IPOTEKTOPHAs 3alINTA.

3alUTHBIE TOKPBITHS

Merannuueckue nokpbiTus. Kiaccudukamuss — 3alIMTHBIX — HOKpbITHH.  MeTossl
nonydyenus. OnpezeneHue 3alUTHON CIOCOOHOCTH M KOPPO3MOHHOM CTOMKOCTH MOKPBITHM.
Buasl  Meraiummueckux — NOKpbITMH.  IloAroToBka  ITOBEPXHOCTH — IE€pel] HAHECEHUEM
METAINIMYECKUX MOKpbITUH. lluHKoBble mnOKpeITUA. KanmueBble mnokpeiTus. Huxenesbie
HnOKpbITHS. Mennble 1OKpbITHS. OmnoBsiHHbIE HOKpbITHS. KOHBEPCHOHHBIE TMOKPBITHUS.
XpomaTtupoBaHue (OLMHKOBAHHBIX M KaJMHUPOBAaHHBIX NOBepxHocTel). OKCUIUpOBaHHUE CTaIH
(Boponenue). OxcuaupoBanne amomunusa. docharupoBanue. Hemertanmuyeckue MOKPHITHSI.
Hanecenune naxkokpacouHbIX NOKpbITUH. HaHeceHMe MOKpBITMH U3 IOPOLIKOB, CYCIEH3UH U
KUJKAX KOMNO3uIuMi. JlakokpacodHble M IOJMMEpPHBIE NMOKphITUSA. HaHeceHne NMOKphITHH M3
muctoB (ITnakupoBanue, hyTepoBKa TMCTOBBIMH MOJMMEPHBIMU MaTepHaIaMHu).

4.00beM yueOHOM TMCUMILTHHBI

VIl cemectp
Buanbi yueoHoii padoTsl 3au. e Ax. vac.

OO0mas Tpy10eMKOCTb IMCUMILIHHBI

3,0 108
10 y4eOHOMY ILIAHY
KonrakTHas padora: 15 54
Jlexiuu (JIek) 0,5 18
ITpaxtnueckue 3ausatus (I1P) 1 36
CamocrositesibHas padora (CP): 0,5 18
Bu1 MTOroBOro KOHTPOJIsi: dK3aMeH 1,0 36

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
JlaGopaTopHbIii NpakTHKYM 10 MeMOpaHHoii TexHoJoruu (b1.B.J1B.9.1)

1. Ilenrs 1a00paTOpHOr0 MNPAKTHMKYMA  DPa3BUTh  IIPAKTUYECKHE  HABBIKU
9KCTIIEPUMEHTAIBHOTO HCCIIEOBAaHNUS XapaKTepPUCTUK MEMOpaH W OCHOBHBIX IapameTpoB
MeMOpaHHBIX MPOIECCOB B 3aBUCHUMOCTH OT TpeOOBaHMM KOHKPETHOH cdepbl MpUMEHEHHS,
Ka4eCTBY JKUJKHX U ra3000pa3HBIX TEXHOJIOTHIECKUX CPE

2. B pesyabrare mnpoxoxkaeHuss JAa00PaTOPHOro0 NPAaKTHKyMa OakajaBp

JMOJIKEH:
Osnaodems cnenyromumu npodeccrnonanbHbiMu (1K) komneTeHusamu:
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- CIOCOOHOCTBIO OCYIIECTBJIATH TEXHOJOTWYCCKHUH TMPOIECC B COOTBETCTBHH C
peraaMeHToOM M MCIOJb30BaTh TEXHUYECKHE CPENICTBA AJISi M3MEPEHHUS OCHOBHBIX MapaMeTpOB
TEXHOJIOTUYECKOT0 TPOoliecca, CBOWCTB ChIpbst U npoaykiwu (ITK-1);

- CIOCOOHOCTBIO Y4YacTBOBAaTh B COBEPIICHCTBOBAHWU TEXHOJOTHYECKUX MPOIECCOB C
MO3UIMI SHEPTO- B PecypcocOepeKeHUsl, MUHIMH3AIIUN BO3JICHCTBHS HAa OKPYKAIONIYIO CPeIy
(IIK-2);

- CITOCOOHOCTBIO HUCITOJIB30BaTh HOPMATHUBHBIC IOKYMEHTHI 110 Ka4eCTBY, CTaHIapTH3AIUN
u ceprudukanuu npoaykroB u uznenuit (I1K-4);

- TOTOBHOCTHIO OOOCHOBBIBaTh KOHKPETHBIC TEXHUYECKHE PEIICHUS IMpHU pa3paboTke
TEXHOJIOTHYECKHUX MPOIECCOB, BRIOMPATh TEXHUYECKUE CPEACTBA U TEXHOJIOTHH, HANpaBICHHbIC
HA MUHUMH3AIMIO aHTPOIIOI€HHOTO BO3ACHCTBHUS Ha OKpysKarorryio cpeay ([1K-5);

- CHOCOOHOCTBIO HCIIOJIb30BAaTh 3JEMEHTHl HSKOJIOr0-3KOHOMUYECKOTO aHaju3a B
CO3JJaHUU SHEPTo- U pecypcocdeperatomux TexHonoruit (I1K-8);

3namo:

- Metoauky aHanusa 1e(eKTOCKOIMIO MEMOpaH:

- MeToauKu ucclieIOBaHMsI XapaKTEPUCTHK TIOPUCTOCTH MEMOpaH;

- MeToaukH ucclieZIoBaHus MapaMeTpoB GuiIbTpoBaHus — KojutonaHoro uuaekca (Kl) u
MoaudUIpoBaHHOTO HHAeKca 3arpsizHenus (MFI).

- MeToauKy SKCHEPUMEHTAIbHOTO HCCIICJOBAHUS  SIBICHUS KOHILEHTPAIMOHHOMN
NOJISIPU3AMH Ha TIpUMEpeE Tporiecca yiIbTpa(uibTpaiuy.

- Meronuky omnpenaeneHuss Ko3((UIMEHTOB MPOHUIIAEMOCTH U (aKTOPOB pazfiesieHHs
ra3zopasJieJIUTeIbHbIX MeEMOpaH

- MeTouKu SKCIepPUMEHTAIBHOTO ONpPEIETICHUsI BIUSHUS OCHOBHBIX TE€XHOJIOTHYECKUX
napamMeTpoB (JaBlieHHWE, TEMIlepaTypa, KOHIICHTpAlHWs) Ha TPOIECChl: OOpaTHBIA 0CMOC,
HaHOQWIbTpALUs, MOHHBIA OOMEH, MepBamopamus, MeMOpaHHas TUCTWUIALMSA, pa3zelieHHe
ra3os.

Ymemo:

- TUTAHUPOBATH HKCIIEPUMEHTHI C IENIbI0 MUHUMHU3ALUU UX HEOOXOMMOT0 KOJIMYECTBA.;

- OCYIIECTBIATH OOpabOTKYy pe3ylbTaTOB C I€JbI0 MOJIY4YEHHUsS HEOOXOIUMBIX
KOPpEJISALINN;

- OLIEHUBATh ONpeAestore GakTopbl U CTENEHb UX BIMSAHUSA HA MEMOpaHHBIH mporecc.

Bnaoemp:

- MerogaMn KOJMYECTBEHHOTO aHajM3a OCHOBHBIX IpUMEcEd, COAEp)KaIluXcs B
MCXOJIHBIX JKUJIKHX M Ta30BBIX CMECSX M IIPHUEMaMH OIIEHKH JJOCTOBEPHOCTH aHAIIN3a;

- DKCIIepUMEHTAIbHBIMU METOJIaMH UCCIIEJOBAHUS:

- J1e(eKTOCKONHH, XapaKTePUCTUK TOPHCTOCTH, 3aJEPKUBAIOIIEH CHOCOOHOCTH
(CeleKTUBHOCTH) U yIeIbHOM MTPOU3BOAUTENIEHOCTH MEMOpaH, KO3 UIIMEHTOB pa3/ieIeHHUs.

- MeTogamMHu 00pabOTKH pe3ybTaTOB SKCIIEPUMEHTOB C IENbIO MOMyUYeHHs] KOPPESIni,
HEOOXOUMBIX [yl pacyeTa MeMOPaHHBIX MPOLIECCOB.

3. Kparkoe conep:xaHue JMCUMILINHBI:

[Tepeuens mabopaTOpHBIX pabOT:

3.1. lepexTockonust MeMOpaH, OCHOBaHHasl Ha MeToJie « TOUKH My3BIpbKay;

3.2. UccnenoBaHue NOpUCTOCTH MEMOPAH:

«CpenHuit paguyc nop»,

«Pacmpenenenue nop 1no pazmepam»

3.3. [Tapametpsl punbrpoBanus (K1) u (MFI).

3.4. Konuentpanuonnas nosspusanus (KIT) B mponecce ynasrpadunstparun (YD)

3.5 WU3ydeHue u pacueT MEMOpPAHHOTO pa3/eieHHs] BO3AyXa C MCIOJIb30BAaHUEM MOJYJIS
IUIOCKO-NIApalJIeIbHOTO THIA

3.6 BiusiHrEe OCHOBHBIX TEXHOJIOTHYECKHX IMAapaMeTpoB Ha APPEKTHBHOCTH MPOIECCOB
paszieneHus Bo31yXa ¢ UCIOIb30BAHUEM MOYJIS TOJIOBOJIOKOHHOTO TUIIA
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3.7 Ompenencare KOIPQPUIUESHTOB TPOHUIIAEMOCTH U (PAKTOPOB  pa3iciiCHUs
U30TPOMHBIX IJICHOK M aCCUMETPHUYHBIX TOJOBOJIOKOHHBIX MEMOpaH

3.8 CpaBHenue >(QQPeKTUBHOCTH HAHOPWIBTPAIMM M OOPATHOTO OCMOCa B 3aJadax
OUYHMCTKHU BOJ Pa3INMYHOTO COCTaBa

3.9 U3yueHue BIUSHUSA OCHOBHBIX TEXHOJOTHYECKUX ITApAaMETPOB Ha IpoLecc 00paTHOro
ocMmoca

3.10 Uzydenue u pacyeT mpoiiecca MOHHOTO OOMEHa MPU OYUCTKE BOJIBI

3.11 M3yuyenue u pacueT NpoLECcCOB IepBanopanud 1 MEMOPaHHON TUCTUIUIALUU

4. O0beM y4eOHOM TUCHUILIMHBI U BUbI Y4e0OHOH HATPY3KHU

B 3auetHbix B akanmem.
Bub! yueOHO paboTh €AMHMLIAX [4acax
O01masi Tpya10eMKOCTb JUCUMILIMHBI 110 Y4eOHOMY > 79
MJIaHy
AyIMTOPHbIE 3aHSITHSA: 1,33 48
JlaGoparopubie pa6otsl (JIP) 1,33 48
CamocrosiTeibHas padora (CP): 0,67 24
KonTtakTHast camocTosiTenbHas pabora 0,2
CaMocCTOsATETbHOE U3YYCHHE PA3/ICTIOB JUCIIUTUIMHBI 23,8
Buj KOHTPOJIAA: 3a4€eT ¢ OLEHKOI - -

AHHOTAnUsA padoyeil MPOrpaMmMbl AUCUUIIMHBI

JlaGopaTopHbIii IPAKTHKYM 110 HHHOBAIMOHHBIM MaTepuaiam (b1.B./[B.9.2)

1. Heap aucUMIUIMHBI — TPUOOPETEHHE CTYJEHTAMU 3HAHMM 11 OOOCHOBAHUS U
peaiv3allii peHIeHUi TMpU BbIOOpPE KOHCTPYKIIMOHHBIX MAaTEpHalOB MpPH H3TOTOBICHUU U
3alIUTe OT KOPPO3UU 000PYAOBAHUS XUMHUECKUX IPOU3BO/ICTB.

3agayM JMCUMILUIMHBI — J1aTb OCHOBHBIE 3HAHUS IO NPAKTUYECKH BCEM H3BECTHBIM
METO/IaM 3aIIUThl METAJUTMYECKUX MTOBEPXHOCTEH OT KOPPO3HH.

2. B pe3yabraTe wu3y4eHHMs AUCHUIUVIMHBI oO0yvyawuuiicsi mo mnporpamme
0akajiaBpuAaTa J0JKeH:

Oonaoamp cnenyromumu oomekyasTypHbiMu (OK), obmenpodeccunonansabivu (OITK)
u nnpoeccuonansubiMu (ITK) komnereHsIMHE:

- CHOCOOHOCTBIO OCYIIECTBJIATH TEXHOJOTUYECKUH TMPOLECC B COOTBETCTBHH C
peryiaMeHTOM W HUCIOJIb30BaTh TEXHUYECKHE CPECTBA /I U3MEPEHHs] OCHOBHBIX MapamMeTpoOB
TEXHOJIOTHYECKOT0 TPOoIecca, CBOWCTB Chipbst U npoaykiuu (TTK-1);

- CIOCOOHOCTBIO yYacCTBOBAaTh B COBEPIICHCTBOBAHMHM TEXHOJOTHUYECKUX ITPOILIECCOB C
MO3UINI SHEPTo- U pecypcocOepekeHusl, MUHUMH3AIUN BO3ACHCTBUS Ha OKPYKAIOUIYIO Cpeay
(IIK-2);

- CITIOCOOHOCTHIO HUCIOJIb30BATh HOPMATUBHBIE JOKYMEHTHI 110 KaYeCTBY, CTaHAAPTHU3AIUU
U cepTudukanuu npoaykros u uzaenuit (I1K-4);

- TOTOBHOCTHIO OOOCHOBBIBaTh KOHKPETHBIE TEXHUYECKHE pEIICHUs Mpu pa3paboTke
TEXHOJIOTHYECKHUX TMPOIIECCOB, BHIOMPATh TEXHUYECKHE CPEJCTBA U TEXHOJIOTUH, HAIIPABJICHHBIC
Ha MUHUMH3AIIAIO aHTPOTIOTEHHOTO BO3/ICHCTBHUS Ha OKpyskatoryto cpeay (ITK-5);

- CHOCOOHOCTBIO HCIIOJIB30BAaTh 3JEMEHTHl HSKOJIOr0-d)KOHOMUYECKOTO aHajiu3a B
CO3JIaHUU PHEPro- U pecypcocdeperatorux texHonoruit (IK-8);

B pesynbrare nzyueHus: JUCHUIUIMHBI CTYACHT OakaiaBpHuara JI0JKEH:

3Hamb:

- o0IIIMe CBEIEHUS O COCTOSIHUM M U3MEHEHUH CBOMCTB KOHCTPYKIIMOHHBIX MaTepUaJiOB B
YCJIOBUSIX XUMUYECKUX TPOU3BOJICTB;
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- OCHOBHBIE UCTOYHUKH KOPPO3MOHHOTO BO3JIEHCTBUS Ha KOHCTPYKLMOHHBIE MAaTEPUAIIbI
B YCJIOBHUSIX XUMHUYECKHUX MPOU3BOJICTB, UX KAUECTBEHHBIE U KOJUUYECTBEHHbIE XapaKTEPUCTUKH,
METOJIbl ¥ CIOCOOBI MPOTHO3UPOBAHMSI HAAECKHOCTH XHMHUYECKOTO O0OOpYJOBaHMUS U
HOCJIEICTBUIM KOPPO3MOHHOTO BO3/IEHCTBHS;

- METO/IbI 3aIIUTHI OT KOPPO3HH;

- (hU3UYECKUIA CMBICII ITPOLIECCOB, IPOTEKAIOIINX HA SJIEKTPOIaX.

ymemo:

- OLECHUTHh XapakTep BIUSHUSA OKpYy)KAlOIIed WIM IPOU3BOACTBEHHOM cCpeabl Ha
3aKOHOMEPHOCTH T€YEHHS] KOPPO3HOHHBIX MPOIECCOB;

- OIPENENATh HA OCHOBE KCIIEPUMEHTAJIBHBIX UCCIIEI0BAaHUM U JINTEPATYPHBIX JaHHBIX
TOKH U MOTEHIMAJIbl KOPPO3UH, IIOKa3aTeNIn KOPPO3UH;

- pa3paboTaTh KOMILIEKC MEPOIIPHUSTHI 10 3aIUTE METAIJIOB OT KOPPO3HUH;

- IPOU3BOJIUTH OLIEHKY KOPPO3MOHHOM CTOMKOCTH MaTepHUaioB B arpeCCUBHBIX Cpe/lax.

enaoemy:

- pPa3JIMYHBIMU CIIOCOOAMU 3aIIUTHI MATEPUAIOB OT KOPPO3UOHHOI'O PA3PYIICHHUS;

- JaHHBIMU O KOPPO3MOHHBIX XapaKTEPUCTUKAX METAJIOB U CILIABOB;

- JaHHBIMHM, NO3BOJIIOIIMMHU  BBIOpaTh  HeoOXoAuMoOe  00OpyJIoBaHHE U
KOPPO3MOHHOCTOWKHMM MaTepuall AJisl €ro U3rOTOBJICHUS.

3. Kpartkoe cogep:xkanue JUCUMILIIMHbI.

TeopeTnueckne 0CHOBBI KOPPO3HH

3HaueHue, LEeNIM M 3aJaud AUCUUIUIMHBL. COBPEMEHHOE OIpENEICHUE KOPpPO3UH U
COTMPOTHUBIIEHUSI MaTepHalioB. 3HaueHHe OOpBObI ¢ Koppo3ueld. OCHOBHBIE pa3/ieibl U MOHATHUS
mucuuIuivHbl. Kitaccudukanys BUAOB pa3pylIeHUs] MaTepHaNIOB MOJI JIeHCTBUEM arpecCHUBHBIX
cpen. KonmuecTBeHHast olieHKa KOPPO3MOHHOTO Pa3pylIeHHUs MaTepuaioB. DIEKTPOXUMUYECKas
Y XUMHYECKasi KOppO3usl.

OcHoBHble TOHATHS d3nekTpoxumuu. IlpoBomnuku I u II poma. Dnekrponus kak
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIN IIPOLIECC.

Knaccudukanuss mpoBOAHMKOB M TPOXOXJAEHUE IOCTOSHHOTO 3JEKTPUYECKOTO TOKa
yepe3 3JIEKTPOXUMHUYECKHE CUCTEMbl. OCHOBHBIE THIBI 3JIEKTPOXUMHUYECKUX CHUCTEM M HX
coctaBHble yacTu. OrmpeneneHue MOHATHM Kkarog M aHoA. OTIMYMUTENbHBIE MPU3HAKU
3JEKTPOXUMHUUYECKUX PEAKIIMIA.

3akonsl Dapajes, Kaxymuecs OTKIOHEHUs. BBIX0/ 10 TOKY.

[IprunHBl BO3HMKHOBEHHUS 3JIEKTPOXMMHUYECKOrO MOTEHIMAa Ha TPAHMIE AJIEKTPOJI-
pactBop. PaBHOBecne B 3neKTpoXxMMHYecKOH 1enu. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
MOJTypeakluy ¥ MOHSTHE dIeKTpogHoro noteHnuana. Kinaccuduxamus snekrponos. Konuenius
3JIEKTPOHHOTO PaBHOBECHS HA TPAHHUIIE dIEKTpoaA-MeTaul. Kimaccupukaust 3J1eKTpOXUMHYECKUX
ueneil. [IpaBusno 3nakoB u pacuet D]IC.

BonoponHelil 35eKTpo U cTaHAapTHas BOAOPOJHAs IiKaida. KuciopomHslil 31EKTpoA.
Huarpamma ITyp6e. MemOpaHHbBIE paBHOBECHE, MEMOPAHHBIN TTOTCHITHAIT.

CrtpoeHue ABOWHOTO 3JIEKTPUUECKOI0 CII0s

OCHOBBI 2JIEKTPOXUMUYECKON KUHETUKHU

OOmiass  XapakTepUCTUKa  3JIEKTPOXMMMUYECKHX  mpoueccoB. llomspusaronHas
XapaKkTEpUCTUKA B YCIOBHIX JIMMUTHPYIOIIEH CTaIUU MaccomnepeHoca. Meros Bpamarouerocs
JMCKOBOTO 3JIEKTPOAA.

Teopust 3amenneHHOrO pa3psAa U €€ COBPEMEHHOE 00OCHOBaHHE. MeToabl H3yueHUus
CTaJui pa3psaa-MOHU3ALNN. 3aKOHOMEPHOCTH JIEKTPOJIHBIX MPOLIECCOB B YCIOBUSIX MEIJICHHON
XUMUYECKOU cTaauu. MHOrocTaiuiiHble PEaklUy ¢ MOCIEI0BATEIbHBIM IEPEHOCOM IIEKTPOHOB.

DNEeKTPOJHbIE TOTEHIUABI M TEPMOIMHAMUYECKAsi BO3SMOYKHOCTb KOPPO3UH.

Koppo3ust B kucibix pactBopax. MexaHusM BoccTaHOBJIEHUs Boaoponaa. Kopposus B
HEUTpaJbHBIX M ILIEIOYHBIX Cpeaax (KUCIOpoAHas Kopposus). MexaHu3Mm BOCCTaHOBIICHUS
KHCIJIOPOJa.
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[NongpuzannoHHsle JUarpaMmbl KOPPOAUPYIOMHMX MeTaioB. CHATHE MOJISPU3ALUOHHBIX
KpHBBIX. PacueT ckopocTell KOppo3uu MO MOJISIPU3ALHOHHBIM JaHHBIM. BiusiHHEe COOTHOIIEHUS
IUIoIIaiel KaTo/la ¥ aHOJa Ha TOKU KOppo3uH. Teopusi KaToIHOM 3allUThI.

IMaccuBanms. Xapaxktepuctuka mnaccuBauun u @Dnage mnoreHuuan. IloBenenue
accuBaTopoB. [IacCUBHOCTB kelle3a B a30THOM KUCIIOTE.

Bnusinue BHyTpeHHHMX (DaKTOPOB Ha KOPpPO3HMOHHOE IOBEJEHHE: IMpHpOJa MeETasia,
COJIep’)KaHWE U CTPYKTypa cCIljlaBa, COCTOSIHUE U 00paboTKa IOBEPXHOCTH, MEXaHHYECKHE
HaINpsHKCHUS.

BnusHue BHEmIHMX (aKTOpPOB Ha KOPPO3MOHHOE IIOBEACHHME: COCTAaB U XapakTep
arpeccUBHOM Cpefbl, TeMIepaTypa, JaBI€HUE, CKOPOCTb JIBUXKEHHS CpeAbl, BHEIIHsA
HOJIIpU3aLsl, KOHTAKT C METaJlJIaMU M HEMETaJJIaMu.

3amura oT KOppo3uu 00paboTKON cpesbl

VY naneHnue arpecCUBHbIX KOMIIOHEHTOB, TOHMKEHUE KOHIIEHTPAIIMKU OKUCIUTENEH

Wuruburopsl  koppo3uu. OmnpeneneHue, Kilaccu(UKaluUs, MEXaHU3M JeHCTBUS
(MexaHU3M MacCUBAallMM M UHTUOMpOBaHMS) U 00JACTH NMPUMEHEHHS] UHTUOMTOPOB KOPPO3UHU.
Heopranuueckue HHruOUTOpHl KOppo3uu. OpraHuuecKkue HHIHMOUTOPHI KOPPO3UH, BKIIOYAS
KOHCUCTEHTHbIE CMa3KM M HHTHOUTOpbI TpamieHus. Jleryuue (mapo-¢asHble) MHTUOUTOPHI.
Onenka 3¢ (eKTUBHOCTH IEHCTBUS HHTHOUTOPOB (3aUTHBIN YD HeEKT).

4. O0beM y4eOHOH JUCIHIIIMHBI

Bubl yue6HOM pabOThI B 3E B akajem. yacax
O0uas TPyA0eMKOCTh JMCHHMILUIHHBI 10 Y4eOHOMY IIaHy |2 72
AYIHTOPHBIE 3aHATHS: 1,33 A8
JTaGoparopusie pabotsl (JIP) 1,33 48
CamocrosTeabHas padora (CP): 0,67 24

KonTakTHas camocTosiTenbHas pabora 0,2
CaMOCTOATEIbHOE U3YUEHHE PA3AEIOB IUCIUIUIMHBI 23,8

Buja KOHTPOJIsI: 3a4eT ¢ OLEHKOM - -

AHHOTaNUs padoyeil MPOrpaMMbl AUCHUTITHHBI
Kypcogoii npoexT mo memopannoii rexnosornu (b1.B.1B.10.1)

1. Heap aucnMmimHbl — (QOpMHpOBAaHUE OMNbITA MPAKTHUYECKOW JEATEIBHOCTH IO
pEIIeHHI0 HAy4YHBIX W MNPUKIAAHBIX 3a7ad 10 pa3padOTKe U pealu3alud DJHEpPro- u
pecypcocOepekeHuss MyTEM  HMHTETpallid  MEMOpaHHBIX TPOIECCOB B TPATUIIMOHHBIC
TCXHOJIOTHUYECCKUC CXEMBbI pa3neneHH51 B XHMI/I‘ICCKOﬁ TCXHOJIOI'UH, HC(l)TGXI/IMI/H/I nu
OHMOTEXHOJIOTHH.

2. B pe3yabTare wu3yYyeHHs IUCHUIJIMHBI O0y4YaloUIWiicsi MO Mporpamme
0akajlaBpUAaTa J0JIKeH:

Osnademsp cnenyomumu npodeccuoHanbHbIMU KommneTeHusamu (11K):

— CIIOCOOHOCTh  OCYIIECTBIISITH TEXHOJOTUYECKUU TMPOIECC B COOTBETCTBHH C
perIaMeHTOM W HMCIOJIb30BaTh TEXHUUYECKHE CPEACTBA I U3MEPECHHsI OCHOBHBIX MapamMeTpOB
TEXHOJIOTHYECKOTO MPOIecca, CBOMCTB ChIpbs U npoaykuuu ([TK-1);

— CHOCOOHOCTh yYacTBOBaTh B COBEPIICHCTBOBAHUM TEXHOJOTHYECKHX IPOIIECCOB C
MO3UINI SHEPTO- U PecypcocOepekeHusl, MUHIMH3AIIUN BO3JACHCTBUS HAa OKPYKAIOMIYIO CPEIy
(IIK-2);
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— CTIOCOOHOCTh HCITOJIb30BaTh HOPMATHUBHBIC JTOKYMEHTHI 110 Ka4€CTBY, CTAHIAPTU3AINH
U cepTU(UKAUK TPOoayKTOB 1 u3aenuii (ITK-4);

— CIIOCOOHOCTh BBIOWPATh TEXHHUYECKHE CPEACTBA M TEXHOJIOTWH, HAIPABIICHHBIC HA
MHHHAMH3AIMI0 aHTPOIIOTEHHOTO BO3IHCTBHUS Ha oOKpyskaroryto cpeay (ITK-5);

— CIIOCOOHOCTH HCITOIL30BaTh AJIEMEHTHI 9K0JI0T0-9)KOHOMHYECKOr0 aHaIn3a B CO3JIaHuU
9HEpro- u pecypcocOeperaromux Texuonoruii (I1K-8);

3namo.

. 3aKOHOJATENbHbIE W HOPMATHBHBIC TIPABOBBIE aKThI, pEriIaMEHTHPYIOIIHE
NCATCIIBHOCTD Hpe}alI/IHTI/If{;

. OCHOBHBIC  TMPUHIUIBI  OpPraHU3alldd XUMHUYECKOrO0  IMPOM3BOJACTBA,  €rO

UEPAPXUUYECKYIO CTPYKTYPY, METO/IbI OLIEHKU 3((HEKTUBHOCTH MPOU3BO/ICTBA;

. NPUHIUINHAATIBHBIE KOHCTPYKIMHM MEMOpaHHBIX  JJIEMEHTOB, MOIyJeH |
anmnapaTos;

. NPUHIUIBL  Pa3pabOTKH M pacueTa TEXHOJIOTHYECKHX CXeM MeMOpaHHBIX
YCTaHOBOK;

. OCHOBBI ()YHKIIMOHUPOBAHUSI PhIHKa MEMOPAHHOW TEXHOJIOTHH.

Ymems:

. UCTIONB30BaTh  PE3yJbTaThl  JTAOOPAaTOPHBIX  HMCCIENOBAaHMH B pacueTax
MeMOpaHHBIX YCTaHOBOK;

. BBITIOJIHATh M YUTATh YEPTE)KU TEXHUUECKUX H3ICIUH C y4eTOM JEHCTBYIOIIMX
CTaHJapTOB;

. pa3pabaTbIBaTh TEXHOJOTHUECKUE CXEMBl MEMOPaHHBIX YCTaHOBOK;

. orpeneNaTh MecTO U 3((HEeKTUBHOCTh HCIOJIb30BAHUS CTaJUU MEMOPAHHOTO
pa3aeneHus B TEXHOJIOTHUECKOW CXeMe MPOU3BOICTBA;

. OIpeNIeNIATh CE0ECTOMMOCTD MPOIYKIINY;

Bnaoembs:

. METOJaMHU pacyeTa pabodMx MapamMeTpoB Mpolecca MEMOPaHHOTO pa3/elIeHus;

. crioco0amMu U pueMaMu U300paKeHHS TPEIMETOB Ha TUIOCKOCTH;

. MeTofaMM aHain3a 3(Q(QEeKTUBHOCTH pabOThl OTHACNBHBIX —amnmnapatoB U
XUMHUYECKOTO TIPOU3BOJICTBA B IIEJIOM;

. MeTOZlaMU BbIOOpa ONTUMaIbHON KOHCTPYKIIMM MEMOPAHHOTO MOJTYJISL;

. HaBBIKAMU PACYE€TOB IO SKOHOMHYECKOMY OOOCHOBAHHIO BBIOOpa CHIPBS,

OQHCPICTUYCCKUX CPCACTB U PALIMOHAIIBHOMY Pa3MCIICHUTIO HpeﬂHpHﬂTHﬁ;

3. KpaTkoe conep:kanue IMCHUIIUHBI:

1. CocraBneHnue 10roBopa ¢ 3akazqyuKoM:

Hcnonaurens — yupexaeHHass KOHCAITHHIOBasE KOMITaHUs; 3aKa3uyuK — M0 YCMOTPEHUIO
PYKOBOIUTEINSI; TEKCT J0oroBopa — mo Hopmam ['paxpanckoro Konxekca P®; HanmmeHoBaHue
pabotel « «Pa3paboTka OM3Hec-TUIaHA MPEINPUATHS....»; 1I€Ha JIOrOBOPA YCTAHABJIMBACTCS
CTYJIEHTOM (aBTOPOM); CPOK JEHCTBUS — [0 y4eOHOMY IUIaHY.

2. Cocrasnenne Texuuueckoro 3amanus k goroopy (mo 'OCT 15.201-2000):

MECTO pa3MEUICHMsI; MPUBSA3KA K JACUCTBYIOLIEMY MPEANPHUATHIO (€CIM MUMEETCs); Lelb
IPOEKTa; COCTaB MPOEKTUPYEMOr0o NMpeanpuaTus (0T CKiIajga 1O OYMCTHBIX); paboyue IIOMaaun;
YPOBEHb  aBTOMATHM3allMU; PEXKUM  pabOThl, MOWKa, CTepwiIM3anus, NpopHIaKTHKa
000py10BaHuUs; KiIaccU(pUKaLMs MOMEILICHUH; pecypc 000py10BaHUs; TEXHUKA O€30MacHOCTH U
OXpaHa TpyJa; 3all1Ta OKpYXKarollel cpesibl; o0ecreueHne KauecTBa; 3JKOHOMUUECKHE OLICHKH.

3. CuHTE3 TeXHOJIOTHYECKOH CXeMbl POU3BOCTBA:

MPUHIATHE NPUHLUIUAIBHBIX PEIICHUN 10 BBIOOPY M IOCIENOBATEIBHOCTH CTAaIuH, C
YY4ETOM BO3MOXKHBIX PELMKIIOB, BBIBOJA M BBOJA NMPOMEXKYTOUYHBIX NMPOJYKTOB U PEareHTOB, C
OTIPENICIICHUEM OTXOJIOB; COCTAaBJICHHE OJIOK-CXEMBI TPOU3BOACTBA C HW300paKEHHEM BCEX
BXOJISIIUX, BBIXOAIIUX U PELUKIOBBIX ITOTOKOB.
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4. Pacuer marepuansHOro Gananca.

5. Pacuer TemoBoro 6anaHca:

6. PacueTt 1 BbIOOp BcrioMOraTeIbHOrO 000pY10BaHUS:

1O pe3yjbTaTaM MaTEePHaIbHOTO M TEIUIOBOTO PACUETOB PACCUMTHIBAIOTCS OCHOBHBIC
napaMeTpsl 000pyI0BaHUs, IO KOTOPHIM €r0 MOXKHO BBIOpaTh B KaTaJIOTax; ONMpPEIeIsIeTCs THII,
pa3Mepsl U KOIUYECTBO EIUHUI] KaXIOro BHAAa 00OpyIoBaHHS (HACOCHI, KOMIIPECCOPBI,
€MKOCTH, TCIUIOOOMCHHHKH, (QWIBTPHI, JPOOWIKH, CMECUTENH, CYIIWIKH, J03aTOPHI,
dacoBouHbBIE arperartsl, abcopoepbl, peKTU(DUKALMOHHBIE KOJIOHHBI, PEaKTOPHI U T.11.).

7. BoinonHenue yepTeska anmnaparypHO-TEXHOJIOTHUYECKOM cxeMbl 1o HopMaM ECK/]
C COCTaBJICHHEM Creln(UKaUN 000py 0BaHHUSL.
8. [Ipunstue pemenuit no KUIuA:

OIpEACIAETCS IEPEYEHb BCEX KOHTPOJUPYEMBIX IIapaMETPOB IO TEXHOJIOTMYECKOU
cxeme (pacxoll, YpOBEHb, TemIeparypa, JAasieHue, pH, coxepxkaHue KOHKPETHBIX
KOMIIOHEHTOB); ~ OIPEIENIAIOTCS  Hpelenbl  JIOMyCTHUMOro  KojeOaHUs  KOHTPOJIHPYEMBIX
apaMeTpoB; ONpEJeNAeTcs MEepeyeHb BCEX aBTOMATHYECKU IMOJICPKUBAEMbIX IapaMeTPOB;
pa3pabaTbIBalOTCd CXEMbl aBTOMATHYECKOIO MOJIEP)KaHUs IMapaMeTpoB (aTUUK YPOBHS —
HAacoc, JaT4yuK JIaBJIEHHUS — JpOccelb, pacxoa — Oailmac M T.I.); BCE NPUHATHIE PELICHUS I10
KHUIIuA u3o6paxarorcs Ha annapaTypHO-TEXHOJIOTHYECKOH CXeMe.

4. O0beM y4eOHOH JUCIHIJIMHBI

Bunbl yueOHoi1 paboThI B 3E B akaneM. yacax

OO0mast Tpy10eMKOCTh JUCHUILIUHBI 110 Y4eOHOMY 2 72

IIAHY

AYAUTOpPHBbIE 3aHATHS: 1 36
71a00paTOPHBIE 3aHATH 36

CamocTosiTesibHas padoTa: 1 36

Buasl KoHTpOJIA: 3a4éT ¢ oueHkom

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
KypcoBoii NpoeKT 10 HHHOBALIMOHHBIM MaTepHaJIaM
(b1.B./1B.10.2)

1. leap IUCHUIUIMHBI — CYIIECTBEHHOE pACIIMPEHHE, CHCTEeMAaTH3allusl 3HAHWHA B
00JIacTH OpraHu3alMi M YIpaBJIEHUs pecypcaMM XUMHUECKUX IPOU3BOJCTB Ha NpuUMepe
O0BEKTOB, WCIIONB3YEMBIX TIPU BBHIMOJIHEHHWH BBITYCKHOW KBaTHU(PUKAIIMOHHONH pabOTHI
Oakanaspa.

JuctmmuimHa «KypcoBoii MpOEKT M0 WHHOBAIIMOHHBIM MaTepHaiaM» MO3BOJISIET OCBOUTH
OCHOBHBIE TIOJIOKEHHS CJIEIYIOIUX pa3JeioB: KOMIUIEKCHBIM aHaluW3 M OIeHKa Ieneil u
pecypcoB XMMHKO-TEXHOJIOTHYECKOTO MPOIEcca, UCTIOIb30BaHIE METOANIECKOTO 00eCTedeHus
3aJa4  ONTUMH3AIMM  XMMHUKO-TEXHOJIOTHYECKHX  IPOLIECCOB B  PECypcocOepekeHuH,
OPraHM3alMOHHO-3KOHOMHYECKHE M TEXHOJOTMYEeCKHe pacyéTbl OOBEKTOB XUMHYECKOM
TEXHOJIOTUH, MHHOBALMSA U KOMMEpPLHUAIN3ALUs B TEXHOJIOTUH, TECTUPOBAHUE pa3pabOTOK Is
OLeHKU (P PEKTUBHOCTH UCTIONH30BaHUSI HHHOBAIIMOHHBIX MaTEPHAJIOB.

Llemu 1 3amaum TUCHMIUTUHBI JOCTHTAIOTCS C TIOMOIIBIO:

— TEOPETHYECKOW M MPAKTUYECKOH TIIOATOTOBKH CTYJIEHTOB B O0O0JAacTH SHEPro- H
pecypcocOepekeHHs] XUMUYECKUX, HePTEXUMUIECKUX 1 OMOTEXHOJIOTHYECKHUX MTPOU3BO/ICTB,

— MOZETUPOBAHMS OPTaHMW3ALMOHHO-YIPABICHYECKUX M TEXHOJIOTUYECKHUX IPOILIECCOB
Ha BCEX 3Talax XH3HEHHOTO IUKIa (YHKIMOHHUPOBAHHUS XUMHUKO-TEXHOJIOTHYECKON CUCTEMBI;

— UW3y4YEHHUs MPHUHIUIIOB TMPOLECCOB HMHHOBAIMM W KOMMEPHIHAIN3ANUU OOBEKTOB
XMMHUYECKUX OTPaCIei MPOMBIIUICHHOCTH
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— U3y4YeHHUs NPUMEPOB MPAKTUYECKON peanu3ald 3HEPro- pecypcocOeperarommx
IPOIIECCOB XUMHUKO-TEXHOJIOIMUECKUX CHCTEM.

2. B pe3yabTare wu3ydyeHHs IUCHUIJIMHBI O0yYalOUIUiicsi MO Tporpamme
0akajaBpUaTa J0JIKEH:
Oobnadamp cneayromMMU KOMIETEHIUSAMM:

— CIIOCOOHOCTh ~ OCYIIECTBJIATH TEXHOJOTHYECKMH IPOLECC B COOTBETCTBUU C
pErjIaMeHTOM M HCIIOJIb30BaTh TEXHUYECKUE CPEJICTBA Ui M3MEPEHHsI OCHOBHBIX IapamMeTpOB
TEXHOJIOTUYECKOT0 TPOoliecca, CBOWCTB ChIpbst U npoaykiun (ITK-1);

— CHOCOOHOCTh y4YaCTBOBAaTh B COBEPIICHCTBOBAHMM TEXHOJIOIMYECKHX IPOLECCOB C
MO3HIIMK DHEPro- U pecypcocOepeskeHrsl, MUHIMH3AIUN BO3ICHCTBHSI Ha OKPYKAIOUIYIO CPEdy
(IK-2);

— CIIOCOOHOCTPH MCTIOJIB30BaTh HOPMATHBHBIE IOKYMEHTHI 110 Ka4eCTBY, CTaHAAPTH3AINN
U cepruduranuy npoaykroB u usaenuit (I1K-4);

— CHOCOOHOCTh BBIOMpATh TEXHHUUYECKHE CPEACTBA W TEXHOJOTHH, HANpaBJICHHBIC Ha
MHHUMH3ALUI0 aHTPOIIOTEHHOTO BO3/ICHCTBUS Ha oKpysxatolyro cpeay (I1IK-5);

— CHOCOOHOCTB HCIIOJIB30BATh 3JIEMEHTHI 3KOJIOT0-I)KOHOMUYECKOTO aHAIN3a B CO3/1aHUH
9HEpro- u pecypcocOeperaromux Texuonoruii (I1K-8);

B pesynbrare u3ydeHus: AUCIUTUTNHBI CTYICHT TOJHKEH

3HAMDb:

— TpPUHIUOBL CHUCTEMHOrO0 aHallM3a M HX NOPUMEHEHHWE B 3aJayax dSHEpro-
pecypcocOepekeHuss 00bEKTOB XUMHUIESCKOW TEXHOJIOTHH;

—  QITOPUTMBI  TEXHHUKO-d)KOHOMHUYECKOro  aHanmm3a dS(PQPEeKTHBHOCTH  XUMHKO-
TEXHOJIOTHYECKHX CUCTEM;

- CrocoObl  TPENCTaBICHUS ©  HMHTEPIPETAIMd  PE3yJbTaTOB  MPOIECCOB
KOMMeEpILHATU3alMi HHHOBAITMOHHBIX pa3paboToK;

— OCOOCHHOCTH TIPUKJIATHBIX HHKEHEPHO-TEXHUYECKHX 3a7a4 OOBEKTOB XUMHUYECKOU
TEXHOJIOTHH.

ymemp:

— MPUMEHATh METOJbl KOMMEPIHMAIU3AIMN Ha Pa3IMYHBIX dTalax >XU3HEHHOTO IUKJIA
XAMHUKO-TEXHOJOTHYECKUX CUCTEM;

— HCIOJIb30BaTh COBPEMEHHOE METOJMYECKOE 00€CTeUeHHE TEXHUKO-DPKOHOMHYECKOTO
aHaJIM3a MHHOBAIIMOHHBIX XUMHUKO-TEXHOJOTHUECKUX CUCTEM.

é1a0emsp:

— IPUHITUTIAMA MOJCIIUPOBAHUS XUMHUKO-TEXHOJIOTHUECKHUX MTPOIIECCOB;

— QITOPUTMHYECKUM M TMPOTPAMMHBIM OOECIEYECHUEM PEIICHUS OpraHU3aI[MOHHO-
YOpaBIEeHYECKUX, TEXHUKO-DKOHOMUYECKUX U TEXHOJIOTUYECKUX 3a/1ay.

3. KpaTkoe coaep:kanue JUCHUIINHBI.

Bsenenue.

OnpeneneHue  XMMHUKO-TEXHOJOTMYECKOTO  Ipolecca B COCTaBE  XHMHKO-
texHonoruueckor cucreMbl (XTC). Llenu u pesynbratel XTII. Mcnonb3oBanue MeTo10JI0TUN
CHUCTEMHOI'O aHAJIN3A.

Pa3zpaboTka oprann3anmoOHHO-TEXHOJIOTHYECKON MOIEIH.

Omnpenenenue 1enae U pecypcoB XUMHKO-TEXHOJIOIHUecKol cucrtembl. Kiaccugukarus
U XapaKTePUCTHKH PECYpPCOB XUMHKO-TEXHOJOrMueckoro mpomecca B coctaBe XTC.
HopmatusHble u pernamentupyromue 1oKkymeHTsl. Onpenenenne sranoB X TC. [ukin /Iemunra.
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XuMHUKO-TexHoJornyeckue mpoueccsl B coctaBe XTC. Jlekommosunus. Omnpenenenue
npuHuunoB ynpasieHus XTII. @opmuposanue crpykrypHoi moaenu XTC u XTII.

Pacuér u orieHKa BIUsSHUE pECYpPCOB Ha Pe3yIbTaT XUMHUKO-TEXHOJIOTMYECKOTO MTPOIIECCa.

Crneunduxkanust texnonoruit. TexHomorumueckue pacuétel XTII. Texnomormyeckue u
opranu3anoHHo-TexHuueckue mokazarenu XITC wu XTI  Onrtumuzanus  XUMHKO-
TEXHOJIOTMYECKUX ImpoiueccoB. ONTUMHU3UPYEMbIE M  ONTUMHU3HUPYIOIIUE IE€PEMEHHBIE.
TexHomornuecknue ¥  OPraHU3alMOHHO-DKOHOMHYECKHE orpaHudeHus. OpraHu3anyuoHHO-
texHonoruueckue mnokazatenu XTIl u XTC. Ananus, xnaccudukanuss U OLICHKA BIUSHUS
nokasarenel Ha pe3yibTarhl pyHkironupoanus XTC. Kpurepuu apdextunoctu (s

MHHOBAIIMOHHBIX MaTepuanoB B coctase XTC).

TeXHUKO-DKOHOMUYECKUI  aHamu3 (PYHKIMOHUPOBAHUS  XHMHKO-TEXHOJIOTHUECKOTO
nporecca

B3anMHOe BiIMSHUE TEXHUKO-3KOHOMHUYECKHX, OPraHU3allMOHHBIX M TEXHOJIOTHYECKUX
nokazateneid XTC (Ha mpuMmepe HHHOBAIIMOHHBIX MaTepuaioB) Kommeprmanuzanus u Tpanchep
MHHOBALIMOHHBIX TEXHOJIOTH. [IpakTuueckas peanu3anus. AHnanus CpenCTB
KoMMepuuanu3zanuu  TexHomoruii. KowmmnekcHas onenka pecypcoB XTC kak (dakTopos
KOMMEpIHanu3alud U TpaHcdepa TEXHOJIOTHUH C Y4ETOM HCHOIB30BaHUS WHHOBAIIMOHHBIX
MarepuayioB. Peanuzanus TEXHUKO-D)KOHOMHUYECKUX PEIIEHN MHHOBAIMOHHBIX TEXHOJIOTHUI

4. O0beM y4eOHOH JUCIHIIIMHBI

Bunpl yueOHoi1 paboThI B 3E B akanem. gacax

OO0masi Tpy10eMKOCTb JUCHUIITIUHBI 10 Y4eOHOMY 2 72

ILUIAHY

AYAUTOpPHBIE 3aHATHS: 1 36
71a00paTOPHBIE 3aHATHS 36

CamocTosiTesibHas padoTa: 1 36

Buabl KoHTpOJIA: 3a4éT ¢ oueHkom

4.5. llpakTHKH
AHHOTauus pado4yeil NporpaMmmbl
AHHOTanUs padoyei MporpaMmmbl

Yueonas npakruka (b2.Y.1).

1. Ieablo mnpoxoXxIaeHUs y4eOHOM MpPAaKTHUKU SBISIETCS IMOJlydeHue OakalaBpamMu
NEePBUYHBIX MPO(ECCHOHATBHBIX YMEHHI U HAaBBIKOB. YueOHas MpaKkTHKa MOXET IPOBOJAUTHCS B
CTPYKTYpPHBIX MOJpa3JesieHus X YyHuBepcutera. CpoKH TNPOXOXKIEHUS Yy4eOHOW MpaKTHUKU
YCTaHABJIMBAIOTCS B COOTBETCTBUHU C YU€OHBIM IJIAHOM MOATOTOBKH.

2. B pe3yabTtare mNpPOX0oKIEHHS TMNPAKTHKH OOyYalOUIUicsi 1O mporpamMmme
0akajaBpUaTa J0JIKEH |

061a0emp CIEAYIOUMMU KOMIIETCHIIMAMU:

CIOCOOHOCTBIO ~ OCYIIECTBJIATH TEXHOJOTMYECKHH TPOLECC B  COOTBETCTBHHM  C
perJaMeHTOM M HCIOJIb30BAaTh TEXHUYECKUE CPEACTBA AJII U3MEPEHHs] OCHOBHBIX MapaMeTpOB
TEXHOJIOTMYECKOr0 IpoLiecca, CBOMCTB chipbst 1 poaykimu (ITK-1);

CIIOCOOHOCTBIO ~ CJEIUTh 33  BBIIIOJHEHUEM TNPaBUJI TEXHUKH  OE€30MacHOCTH,
IPOM3BOJICTBEHHOM CaHUTApUM, IMOKAapHOM OE€30MacHOCTH M HOPM OXpaHbl TpyAa Ha
npeanpustusx (I1K-6);

OPUPOAHBIX  Cpell, HUCIOJb30BaTh  KOMIBIOTEPHBIE  CPEICTBA B  HAy4HO-
uccienoBatenbckoit padore (I1K-14);

CIOCOOHOCTBIO  IUIAHUPOBATh  SKCIIEPUMEHTAJIbHBIE  HCCIIEJOBAaHUS,  MOJIy4YarTh,
00pabaThIBaTh U aHATU3UPOBATH MOJTy4YeHHBIE pe3ybTaThl ([TK-15);
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3. KpaTkoe conepxxanue 1M CHUUILIHHBI.

VYyeOHass mpakTUKa MOXET MPOBOAMTHCS B CTPYKTYPHBIX — MOJpPAa3AeTICHUSIX
yHuBepcurera. CpoKu NMpPOXOKJIEHUS y4eOHOM MPAKTHKU YCTaHABIMBAIOTCSI B COOTBETCTBUM C
y4eOHBIM JIAHOM MOJTOTOBKH.

4 O0beM y4eOHOI NPAKTHKH

Ob6beMm
Bunpl yueOHol paboThI B 3aueTHBIX B akaznem.
eIMHUIAX Jacax
OO0masi TPy10€eMKOCTh THCIUIIAHBI 10 y4e0HOMY 3,0 108
TUIAHY
AyIMTOpHbIE 3aHATHS: - -
CamocrositeibHas padora (CP): 3,0 108
NuauBuayanbHOE 3aaHKE 0,5 18
CamocTosTeIbHOC OCBOSHHE 3HAHUH, YMEHHUH U 2,5 90
HABBIKOB 110 IPOTrpaMMe YueOHOM MPAKTUKU
Buji KOHTpoJIsA: 3a4eT / IK3aMeH 3a4er c oneHKo

AHHOTaNUs padoyei MporpaMmmbl
Ipoussoacreennast npakTuka (b2.11.1)

1. Lesab10 npon3BOACTBEHHON MPAKTUKY SBJSETCS MOTyUYeHHe OakalaBpaMu MepBUYHOIO
OTbITa PO ECCUOHATIBHOMN J1eSTENbHOCTH.

2. B pesyabraTre nNpoOXoiKAeHMs NPAKTHKH o0ydamommiics 10 NporpaMmme
0akaJlaBpuAaTa J0JIKeH:

0671a0emb CIEYIOIUMU KOMIETEHIIUSIMHU:

- CIIOCOOHOCTBIO OCYILIECTBIIATh TEXHOJOTMYECKUII NIPOLECC B COOTBETCTBUU C
pErIaMeHTOM M MCIIOJIb30BaTh TEXHUYECKUE CPEJICTBA Ui M3MEPEHHs] OCHOBHBIX MapaMeTpOB
TEXHOJIOTUYECKOT0 TPolecca, CBOWCTB ChIpbst U npoaykiwn (ITK-1);

- CMOCOOHOCTBIO YYaCTBOBAaTh B COBEPIICHCTBOBAHUU TEXHOJIOIMYECKUX MPOIIECCOB
C TIO3MIIMM 3HEPro- U pecypcocOepekeHnsl, MUHUMH3AIMK BO3/IEHCTBUS Ha OKPYXKAIOIIYIO Cpeay
(IK-2);

- CIOCOOHOCTBIO HCHOJIBb30BAaTh COBPEMEHHbIE HH(DOPMAILMOHHBIE TEXHOJIOTUH,
IPOBOIUTH 00pabOTKY MH(pOPMAIMK C UCTIOIB30BAHUEM MPHUKIIAIHBIX MPOrpaMM M 0a3 JaHHBIX
JUI pacdyera TEXHOJIOTMYECKUX MapaMeTpoB 0O0OPYAOBaHMS M MOHUTOPHUHIA HMPUPOAHBIX Cpex
(IIK-3);

- CMOCOOHOCTBIO ~ MCIIOJIb30BaTh ~HOPMATHBHBIE JIOKYMEHTHl IO  KayecTBy,
CTaHAapTU3alMu U cepTudukanyu npoaykros u uznenuit (IK-4);

- TOTOBHOCTBIO  OOOCHOBBIBaTh KOHKPETHBIE TEXHHYECKUE pELICHHS IpHU
pa3paboTKe TEXHOJOIMUYECKUX IPOLECCOB; BBIOMpPATh TEXHUYECKHE CPEACTBA U TEXHOJIOTHUH,
HalpaBJIEHHbIE HA MUHUMHU3ALMIO aHTPOIIOTEHHOTO0 BO3JEHCTBUS Ha OKpyxatomtyto cpeny (I1K-
5);

- CIOCOOHOCTBIO CJIETUTHh 32 BBITIOJHEHHWEM TMIPAaBUJ TEXHUKH OE30MacHOCTH,
IPOM3BOJICTBEHHON CaHUTapUM, IMOXKAapHOM O€30MacHOCTM M HOPM OXpaHbl TpyJa Ha
npeanpustusx (I1K-6);
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- TOTOBHOCTBIO OCBamBaTh M HKCIUTyaTHPOBAaTh HOBOE O0OpYyIOBaHUE, MPUHUMATH
y4acTue B HAJTKUBAHUU, TEXHUYECKUX OCMOTPaX, TEKYIIHNX PEMOHTaX, MPOBEPKE TEXHUIECKOTO
COCTOSIHUS 000pya0BaHus U porpaMMmHbix cpeacts (ITK-7);

- CTIIOCOOHOCTBIO HWCIOJIB30BATh 3JEMEHTHI JKOJIOTO-SKOHOMHUYECKOTO aHali3a B
CO3JJaHUU SHEPTro- U pecypcocdeperatomux texHonoruit (I1K-8);

- TFOTOBHOCTBIO H3y4aTh HAyYHO-TEXHHYECKYI0 HWH(OpMALMIO, aHATU3UPOBAThH
OTEYECTBEHHBIN M 3apyOCIKHBIN OIBIT 10 TeMaTuke ucciaenoBanuii (I1K-13);

- CIIOCOOHOCTBIO MIPUMEHSITh COBPEMEHHBIE METO/IBI UCCIIeIOBaHUS
TEXHOJIOTUYECKUX MPOLECCOB U

- MPUPOAHBIX CPEl, HCIOJb30BaTh KOMIIBIOTEPHBIE CpEACTBA B  HAY4YHO-
uccienoBatenbckoit padore (I1K-14);

- CMOCOOHOCTBIO ITUIAHUPOBATh SKCIIEPUMEHTAIBHBIC HCCIICAOBAHUS, II0Jy4aTh,
obOpabaThIBaTh U aHAJTU3UPOBATh MMOJyUYeHHBIC pe3yabTarhl (ITK-15);

- CIOCOOHOCTBIO MOJICITUPOBATh SHEPro- M pecypcocOeperaromue Mporecchl B
npombitiuieHHoctr (I1K-16).

3 Kpartkoe cogep:xaHue TeXHOJOIHYECKON MPAKTHKHA
3aKkperieHue TEOPETUYECKUX 3HAHUM, MOJY4YEHHBIX OOYyYaIOIIUMUCS MpPH H3yUYEHUU

nporpaMMsbl OakajiaBpuara

4 O0beM NIPOM3BOICTBEHHOM NPAKTHKH

O0beM
Bunbr yueOHOM paboThI B 3auerHbBIX B axanmewm.
eIMHALIAX yacax
OO6masi Tpy10eMKOCTh JUCHUIIJIUHBI 10 Y4eOHOMY 3,0 108
TUIAHY
AyAUTOpHBbIE 3aHATHS: - -
CamocrositesibHas padora (CP): 3,0 108
NunuBuyanpHOE 3a/1aHKE 0,5 18
CamocTosiTenbHOE OCBOCHHE 3HAHUM, YMEHUH 1 2,5 36
HABBIKOB 10 TIPOrpaMMe MPOU3BOJACTBEHHON MPAKTHKH
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3ayeT ¢ OLEHKOI1

AHHOTauus pado4yeil NporpaMmbl
Mpenmuniaomuas npakruka (52.11.2)

1. Heap mpenaumyioMHON NPAKTHKU - BBINOJHEHHE BBIMYCKHON KBaTU(UKALMOHHON
paboTbl W TEMaTHYECKU CBs3aHAa C BBITYCKHOM KBaIM(UKAUOHHOW paboToil. OObeM
NPEIIUIIIIOMHOMN MTPAKTUKK cocTaBisieT 324 yaca (9 3ET).

2. B pe3yabraTre mNpoOXoKIAeHHS] TNPAKTHKH OOy4YalIIMICA M0 MporpamMmme
0akaJaBpHaTAa J0JI’KEH OBJIAJeTh CJeIyIMMH KOMIIeTeHINSIMH

- CIIOCOOHOCTBIO OCYILIECTBIIATH TEXHOJOTMYECKUII MPOLECC B COOTBETCTBUU C
pPETrIaMEHTOM M HCIOJIBb30BaTh TEXHUYECKUE CPENCTBA AJI U3MEPEHHsS OCHOBHBIX MapaMeTpOB
TEXHOJIOTMYECKOT0 TPoliecca, CBOWCTB ChIpbst U npoaykiuu (ITK-1);

- CMOCOOHOCTBIO YYaCTBOBATh B COBEPIICHCTBOBAHUH TEXHOJIOTMYECKHX MPOIIECCOB
C TMO3ULUHI 2HEPro- U pecypcocOepeKeH s, MUHUMH3ALUU BO3IEHCTBHSI Ha OKPY KaIOLIYIO Cpey
(TK-2);

- CIOCOOHOCTBIO HCIMOJIB30BAaTh COBPEMEHHbIE HMH(DOPMALMOHHBIE TEXHOJIOTUH,
IPOBOIUTH 00pabOTKY MH(OPMAIMK C UCHOIB30BAHUEM MPHUKIAIHBIX IPOTrpaMM M 0a3 JTaHHBIX
JUI pacdera TEXHOJIOTMYECKUX MapaMeTpoB 0OOpYAOBaHMS M MOHMTOPUHIA IPUPOAHBIX CpeX
(TK-3);
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- CIIOCOOHOCTBIO  MCIIOJI30BaTh ~ HOPMATHUBHBIE JOKYMEHTHI IO  KadecTBY,
CTaHJApTU3AIMK U cepTrduKanuu npoaykToB u u3aenuii (ITK-4);

- TOTOBHOCTBIO  OOOCHOBHIBATH  KOHKPETHBIE TEXHHYECKHUE PpEIICHHUS MpH
pa3paboTKe TEXHOJOTMUYECKHX IMPOIECCOB; BBHIOMPATh TEXHUYECKHE CPEJCTBA U TEXHOJIOTHH,

HalpaBJIEHHbIE HA MUHUMHU3ALMIO aHTPOIIOTEHHOI'0 BO3JEHCTBUSA Ha OKpyxkaromyro cpeny (I1K-
5);

- CIIOCOOHOCTBIO CIICIUTh 32 BBINOJHEHUEM TMPABWI TEXHUKU OE30IacHOCTH,
IPOM3BOJICTBEHHOM CaHUTApUM, IMOXKAapHOM OE€30MacHOCTH M HOPM OXpaHbl TpyAa Ha
npeanpustusx (I1K-6);

- TOTOBHOCTBIO OCBaWBaTh M JKCIUTyaTUPOBATh HOBOE 00OpYyIOBaHME, NMPHHUMAThH
ydJacTue B HaJa)XMBAaHUH, TEXHUHYECKUX OCMOTPAX, TEKYIIUX PEMOHTaX, IPOBEPKE TEXHUYECKOTO
COCTOSTHHSI 000py10BaHus U porpaMMHbIX cpeacts (I1K-7);

- CMOCOOHOCTBIO HCHOJb30BATH 3JEMEHTHl JKOJIOT0-3KOHOMHUYECKOTO aHalu3a B
CO3JIaHUM YHEPro- U pecypcocoeperaromux TexHooruii (ITK-8);

- TOTOBHOCTBIO HM3Yy4aTh HayYHO-TEXHHYECKYI0 WH(POpPMAILMIO, aHAIN3UPOBATh
OTEYECTBEHHBIN M 3apyOEKHBIN OIBIT 10 TeMaTuke ucciaeaoBannii (ITK-13);

- CIIOCOOHOCTHIO MIPUMEHSTh COBpPEMEHHBIC METOIBI UCCIICIOBaHHS
TEXHOJIOTUYECKUX MTPOLIECCOB U

- OPUPONHBIX  Cped, HCIOJb30BaTh KOMIIBIOTEPHBIE CpEJACTBA B  HAY4HO-
uccienoBatenbckoit padore (I1K-14);

- CMOCOOHOCTBIO ITUIAHUPOBATh 3KCIIEPUMEHTAIbHBIE HCCIIEOBAaHUS, IOJIy4aTh,
00pabaThIBaTh U aHATM3UPOBATH MOJTy4eHHBIE pe3yabTaThl ([TK-15);

- CMOCOOHOCTBIO MOJIETUPOBATh 3JHEPro- M pecypcocOeperaroimye Mporecch B
npowmbiinuieHHoCcTH (ITK-16).

3 KpaTkoe coaeps;kaHue NPeIIUIIOMHON NPAKTHKH

[TproOperenne 3HAHWI M HABBIKOB 110 OPTaHM3AIMU W YIPABICHUIO OTACIHHBIMH
JTaraMu M MporpaMMaMu IMpOBeICHHs HAyYHBIX UCCIIEOBAHUIN U TEXHUUECKUX Pa3pabOTOK.

M3yuenne SKOHOMUKM U OpTaHU3allMM TPOW3BOJACTBA, OXpaHBl TPyAd, OXPAaHBI
OKpY’Kalollel cpenpl, Mep TEXHUKM O€30MacHOCTH B MaciuTabax OTAeNeHHs, YydacTka
TPEIPUSTHSL.

[ToaroToBka HMCXOJHBIX JAaHHBIX JJIS BBIMOJIHEHUS BBIMYCKHOW KBalMU()UKALMOHHOM
paboTEHL.

4 O0beM npeIUIIOMHON PAKTHKH

O0Bem
Bupas! yueOHOM pabOTEI B 3aueTHBIX B akanem.
eIMHUIIAX gacax
O0mas TpyA0eMKOCTh JUCHUILIHHBI 110 Y4eOHOMY 9,0 324
IUIAHY
AyIMTOpPHBbIE 3aHATHS: - -
CamocrosiTesannas padora (CP): 9,0 324
NunuBuayanpHOE 3aaHIE 1,0 36
CamocrosTeIbHOE OCBOCHUE 3HAHUHN, YMEHUN U 8,0 288
HaBBIKOB 110 TIPOTrpaMMe MPEITUTNIOMHOM MMPAKTHKH
Bua koHTpOJISI: 3a4eT / IK3aMeH 3auer ¢ OLEeHKOM

AHHOTauus padoyeil NporpaMmmal
AHHOTanus1 pado4eil NporpaMmsl
HayuHo-uccienoBareibckas padora (b2. H.1)
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1. Ieabl0 Hay4YHBIX WCCICAOBAHUN SBISETCS (OPMUPOBAHUE MPODHECCHOHATHLHOTO
OTIbITAa CAMOCTOSITENIFHOTO BEICHUS HAYUHBIX HCCIIEeI0OBaHUM.

2. B pe3yabTare BbINOJHEHUS HAYYHO-HCCJIEI0BATEIbCKOH PadoThl 00y4aromuiics
10 MporpaMMe 0aKajJaBpuaTa q0JIKeH:

061a0emsp CIENYIOINUMUA KOMIETEHIUSIMHU:
- CIIOCOOHOCTBIO ~ OCYIIECTBISATh TEXHOJOTMYECKHH IpollecC B  COOTBETCTBUM  C
pErIaMeHTOM M MCIIOJIb30BaTh TEXHUYECKUE CPEJICTBA Ui M3MEPEHHsI OCHOBHBIX IapaMeTpOB
TEXHOJIOTMYECKOT0 TPOolLiecca, CBOMCTB Chipbst U npoaykiwu (ITK-1);
- CHOCOOHOCTBIO Y4YacTBOBaTb B COBEPLICHCTBOBAHWU TEXHOJOIMUYECKUX IPOIECCOB C
MO3UIUI 3HEPro- U pecypcocOepekeHusi, MUHUMHU3AUN BO3ACUCTBUS Ha OKPYKAIOUIYIO Cpeay
(IK-2);
- CHOCOOHOCTBIO UCIOJIb30BATH COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOIMH, IPOBOIUTh
00paboTKy MH(OPMAIIUK C UCIIOIB30BAHUEM IPUKIIAIHBIX MPOrpaMM U 0a3 JaHHBIX JJIS pacyera
TEXHOJIOTUYECKUX TapaMeTPOB 000PYA0BaHUS U MOHUTOpUHTA pupoanbix cpex (ITK-3);
- CIIOCOOHOCTBIO MCIOJIb30BaTh HOPMATUBHBIE JOKYMEHTHI 110 KaueCTBY, CTaHAAPTHU3ALUU
u ceprudukanuu npoaykroB u uzaenuii (I11K-4);
- TOTOBHOCTBIO OOOCHOBBIBaTb KOHKPETHbIE TEXHHYECKUE pELICHUS IpHU pazpadboTke
TEXHOJIOTUYECKUX MPOLIECCOB; BHIOUPATh TEXHUUECKUE CPEICTBA U TEXHOJIOTUH, HAIIPABJICHHBIE
Ha MUHUMH3AIIMIO aHTPOIIOTEHHOTO BO3/ICHCTBUS Ha oKpykatoryto cpeay (I1K-5);
- CIOCOOHOCTBIO ~ CIEAWTh 32  BBIOJHEHHWEM TPAaBWJI  TEXHUKM  O€30MacHOCTH,
IPOM3BOJICTBEHHOM CaHUTApUM, IOKAapHOM O€30MacHOCTH M HOPM OXpaHbl TpyAa Ha
npeanpustusx (I1K-6);
- TOTOBHOCTBIO OCBaMBaTh M IKCIUIyaTHPOBaTh HOBOE 000pyI0BaHME, IPUHUMATh y4acTue
B HAQJIOXUBAHUHU, TEXHUYECKHX OCMOTpax, TEKYIIMX PEMOHTaX, IPOBEPKE TEXHUYECKOTO
COCTOSTHHSI 000pyioBaHus 1 porpaMMHBIX cpencts (I1K-7);
- CHOCOOHOCTBIO UCIIOIB30BaTh AJIEMEHThI HKOJIOT0-93KOHOMHUECKOr0 aHalu3a B CO3AaHUU
3HEPro- u pecypcocodeperarommux texuonoruit (IK-8);
- TOTOBHOCTBIO ~ M3y4yaTb  HAayYHO-TEXHHYECKYI0  HH(POpMAlMIO,  aHAIU3UPOBATH
OTEUECTBEHHBIH U 3apyOCIKHBII OMBIT 10 TeMaTuke uccienoBanuit ([1K-13);
- CIOCOOHOCTBIO TNPUMEHATH COBPEMEHHBIE METO/bl HCCIIEIOBAHUS TEXHOJIOTHYECKUX
IIPOLIECCOB U
- OPUPOJHBIX  Cpell,  HUCIOJb30BaTh  KOMIIBIOTEPHBIE  CpPEACTBA B HAy4YHO-
uccienoBaTensckoit padore (ITK-14);
- CHIOCOOHOCTBIO  IUIAHUPOBATh  OKCIHEPUMEHTAIbHBIE  HCCIEJIOBaHUS,  IOJIy4YaThb,
00pabaThIBaTh U aHAIM3UPOBATH MONTydeHHbIE pe3yabTaThl ([1K-15);
- CIIOCOOHOCTBIO  MOJICIMPOBAaTh JHEPro- M  pecypcocOeperarpnye mpoueccs B
npombituieHroctr (ITK-16).

3 Kpartkoe conep:xanmue

Hayunsle uccienoBanus o TeMe BBIITYCKHON KBaTH()PHUKAIIMOHHON paboTHI.

4 O0beM TUCHUILIHHBI

. O0BeM
Bunsl yueOHoi paboThI
B 3E B akazeM. gacax
O0mas TPyA0eMKOCTh IMCHUILIHHBI 110 Y4e0HOMY ILUIaHYy 3,0 108
AyIUTOPHBIE 3aHITHS: - -
CamocrosiTtesnnnas padora (CP): 3,0 108
NunuBuayanpHOE 3a1aHIE 1,0 36
CamocCTOsITeTbHOE OCBOCHHE 3HAHUHN, YMEHHI M HABBIKOB 2,0 12
Bua koHTpOJIA: 3a4ueT / IK3aMeH 3ager

AHHOTanus padoveil NporpaMmsl
IocynapcrBenHas uroropasi arrecramnus (b3)
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1. leas rocynapcTBeHHOH HMTOrOBOW aTTecTAllMM — OOBCKTHBHAS OIICHKA YPOBHS
c(OpPMUPOBAHHOCTH  OOIIEKYJIbTYPHBIX, O00IIENpodeccCHOHANBHBIX H  MPOo(hecCHOHATBHBIX
KOMTICTCHIIMI BBIITYCKHUKA YHUBEPCUTETA, €0 TOTOBHOCTH K BBHITIOJTHEHHUIO TTPO(HECCHOHATBHBIX
3a/ad.

3agaun rocylapcTBeHHOW HTOIOBOIl aTTeCTAUMH — YCTAHOBJIEHHE COOTBETCTBUS
COJIep)KaHUs, ypOBHS U KadecTBa IMOATOTOBKH BhIMyCKHHKAa TpeboBanusm OI'OC BO;
MOTHBAIIHS BBITYCKHUKOB HA JIaJbHEHINEE MOBBIIICHUE YPOBHS KOMIICTCHTHOCTH B M30paHHOMN
cdepe npodecCHOHATBLHON NIeATETHbHOCTH HA OCHOBE YIUIyOJICHUS W PACIIUPEHUS MOTyYEeHHBIX
3HAHUW ¥ HaBBIKOB IyTEM TMPOJIOJDKCHUSI TIO3HABATEIBHOM JEATEIBRHOCTH B  cdepe
MPAKTUYECKOr0 MPUMEHEHHUS 3HAHUN ¥ KOMITETEHITUH.

2. BpInycKHHMK, OCBOMBIIMIiI mNporpaMmy 0akajaBpuaTa, /J0JLKeH 00,1a1aTh
CJEeIYIOIIUMH KOMIETEeHUHSIMU:

- CIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI (DUIOCOPCKUX 3HAHUU A (HopMHpPOBaAHUS
MupoBo33peHdeckoi mosuimu (OK-1);

- CIIOCOOHOCTHIO AHAJIM3UPOBATh OCHOBHBIE ATAalbl U 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHs oO1IecTBa s popMupoBaHus rpaxaanckoi nosummu (OK-2);

- CIIOCOOHOCTBIO HMCIOJIB30BaTh OCHOBBI 3KOHOMHYECKHX 3HAHUI B Pa3jIMYHBIX cepax
xusneaestensuoct (OK-3);

- CIIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI IPABOBBIX 3HAHUM B pa3MYHBIX cdepax
xusnenestensuoctn (OK-4);

- CIOCOOHOCTHIO K KOMMYHHKAIIMM B YCTHOM M NMHUCHbMEHHOW (popmMax Ha PycCKOM U
WHOCTPAaHHOM  sI3bIKaX Ui pEIICHUs 3alad MEXIUYHOCTHOTO U MEXKYJIbTYPHOTO
B3aumoeicteus (OK-5);

- CIOCOOHOCTBIO PAabOTaTh B KOJUIEKTHBE, TOJEPAaHTHO BOCHPHUHHUMATH COLUATbHBIE,
STHHYECKHE, KOH(PECCHOHANBHBIE U KYIbTypHbIC pasnuyns (OK-6);

- CIOCOOHOCTRIO K CaMOOpraHu3aiu u camooopasoanuio (OK-7);

- CIIOCOOHOCTBIO HCIIONIb30BaTh METOAbI M CpeAcTBAa (DU3UYECKON KyJNbTYpBI IS
obecrieueHHs OTHOICHHOMN COIMaIbHOM 1 podeccroHansHoi aestensuoctu (OK-8);

- CIIOCOOHOCTBIO MCIOJIB30BATh MIPUEMBI NEPBOM MOMOIIM, METOBI 3aIUTHI B YCIOBHSIX
ype3BbIUaiiHbXx cutyarmii (OK-9).

- CHOCOOHOCTBIO pelIaTh CTaHAAPTHBIE 3aJadd MPO(EeCcCHOHANBHOW IEsITEeNbHOCTH Ha
OCHOBe HH(OpPMAIIMOHHON U Oubnuorpadudeckoil KyIbTyphl C IpUMEeHEHHEM HH(OPMAaIMOHHO-
KOMMYHHKAITIOHHBIX TEXHOJIOTMH W C Y4YETOM OCHOBHBIX TpeOoBaHWN WHPOPMAITMOHHON
6e3omacuoctu (OIIK-1);

- CIIOCOOHOCTBIO MCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JUCIUIUIUH B
npodecCHOHANBbHOM  AESATeTbHOCTH, MPUMEHSITh METOAbl MaTeMaTHUYeCKOTro aHanmu3a |
MOJICTTUPOBAHHMS, TEOPETUIECKOTO M IKCIIepuMeHTanbHoro uccienoBanus (OI1K-2);

- CIIOCOOHOCTBIO HCTIONB30BaTh OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHBI I TOHUMaHUS
OKpy»aromiero mupa u sienenuit npupoast (OI1K-3);

- CHOCOOHOCTBIO OCYIIECTBJIATH TEXHOJOTUYECKUH TMPOLECC B COOTBETCTBHUH C
perIaMeHTOM W HCIOJIb30BaTh TEXHUYECKHE CPEACTBA I U3MEPEHMs] OCHOBHBIX MapamMeTpOB
TEXHOJIOTHYECKOT0 TPOIecca, CBOWCTB ChIpbst U npoaykiun (TTK-1);

- CIOCOOHOCTBIO yYacCTBOBAaTh B COBEPIICHCTBOBAHMH TEXHOJOTHUYECKUX ITPOIIECCOB C
MO3UINI SHEPTo- U pecypcocOepekeHusl, MUHUMH3AIUN BO3ACHCTBUS Ha OKPYKAIOIIYIO CPEay
(IIK-2);

- CHOCOOHOCTBIO  HCMOJB30BaTh COBPEMEHHbIE HMH(DOPMAIIMOHHBIE TEXHOJIOTHH,
POBOANTE 00pabOTKy MH(OPMAIMK C MCIIOB30BAHUEM MPHUKIAIHBIX TPOTPaMM | 0a3 JTaHHBIX
JUISL pacueTa TEXHOJOTHYECKUX MapaMeTpoB 0OOPYIOBaHMS W MOHUTOPUHTA MPUPOAHBIX Cpell
(IIK-3);

- CIIOCOOHOCTHIO UCIIOJIB30BATh HOPMATHUBHBIE IOKYMEHTHI M0 KaYeCTBY, CTAaHAAPTHU3AIUU
U cepTudukanuu npoaykros u usaenuii ([1K-4);
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- TOTOBHOCTBIO OOOCHOBBIBaTh KOHKPETHBIE TEXHHUYECKHE DELIEHUS INpU pa3zpaboTke
TEXHOJOTHYECKHX MPOIIECCOB; BEIOUPATh TEXHUUECKHUE CPECTBA U TEXHOJIOTHH, HalpaBlIeHHbIC
Ha MUHUMU3AIIMIO aHTPOIIOTEHHOTO BO3/IeHCTBUS Ha okpykatoryto cpeay (ITK-5);

- CHOCOOHOCTBIO CIEAUTh 33 BBHIMOJTHEHHEM TNPaBUJI TEXHUKHM O€30MacHOCTH,
IPOU3BOJCTBEHHOW CaHUTapUM, IMOKapHOW O€30macCHOCTM W HOPM OXpaHbl TpyJa Ha
npeanpustusx (I1K-6);

- TOTOBHOCTBHIO OCBamBaThb M OJKCIUIyaTUPOBaTh HOBOE OOOpYy/IOBaHUE, NPUHUMATh
ydacTHe B HAIXKUBAHUU, TEXHUUECKUX OCMOTPAX, TEKYIIUX PEMOHTAX, IPOBEPKE TEXHUUYECKOTO
COCTOsTHHSI 000pyI0BaHus U porpaMmHubIx cpenacts (IT1K-7);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh 3JEMEHTHl HKOJOr0-3KOHOMHUYECKOTO0 aHaiu3a B
CO3JIaHUM SHEPro- U pecypcocoeperaromniux TexHosoruii (ITK-8);

- TOTOBHOCTbIO M3y4yaThb HAayYHO-TEXHHYECKYI0 HH(POpPMALUIO, aHAIU3UPOBATh
OTEUECTBEHHBII U 3apyOeIKHBII OMBIT 10 TemaTuke uccnenoBanuit ([IK-13);

- CHOCOOHOCTBIO NPUMEHATH COBPEMEHHbBIE METOJbl MCCIEIOBaHMUSA TEXHOJOTHUECKUX
IPOLECCOB U MPUPOAHBIX Cpell, MCIOJNb30BaTh KOMIBIOTEPHbIE CpEACTBA B HAay4yHO-
uccienoBatenbckoit padore (IIK-14);

- CHOCOOHOCTBIO IUJIAHUPOBATh OSKCIEPUMEHTAIbHBIE HCCJIEIOBAaHUS, I0JIy4aTh,
00pabaThIBaTh U aHATM3UPOBATH MOTydeHHbIE pe3yabTaThl ([1K-15);

- CHOCOOHOCTBIO MOJETUPOBAaTH SHEPro- M pecypcocOeperammme Mpouecchl B
npombitieanoctu (ITK-16);

3aBepuIaroniuM 3TarnoM O00y4YeHHUs 1O HampaBieHHio moarotoBku 18.03.02 Duepro- u
pecypcocOeperaromnme Npouecchl B XUMHUUECKOH TEXHOIOTUH, HEPTEXUMUU U OMOTEXHOJIOTHH,
npopunto «PanroHanbHOE KCIIONB30BAHUE CHIPHEBBIX M YHEPTETHUECKHX PECYpPCOB» SBISETCS
3aI{Ta BBITYCKHON KBATH(PUKAITMOHHON paboThI OakamaBpa.

B pesynbrare mpoxoKAeHHs TOCYJapCTBEHHON HTOrOBOM aTTecTaluu (BBINOJIHEHUS
BBIITYCKHON KBaTM(PUKALIMOHHOMN pabOThI) CTYJCHT JOJIKEH:

3Hamp:

— TOPSIOK OpraHu3allid, MJIAHUPOBAaHUS M IPOBEJCHHUS HAayYHO-HCCIIEA0BATEIbCKUX
paboT ¢ MCIOIB30BAaHUEM TOCIIETHUX HAYYHO-TEXHUYECKUX TOCTH)KEHUH B TaHHOH 001acTu;

—  (UBUKO-XUMHUYECKUE OCHOBBI TEXHOJIOTHI B 00JIaCTH OXPaHbI OKPYIKAIOIIEH Cpebl U
PalMOHATILHOTO HUCIIOJIb30BAHUS MTPUPOIHBIX PECYPCOB;

— OCHOBHBIE TPeOOBaHUS K MPEACTABICHUIO PE3yIbTaTOB MIPOBEIECHHOTO HCCIEIOBAHUS
B BUJIE HAYYHOT'O OTYETa, CTAThU WU JOKIA/a;

ymemp:

—  CaMOCTOSITEIbHO BBISBJIATH MEPCIEKTUBHBIC HAMPABICHHS HAayYHBIX HCCIIECOBAHHIA,
00OCHOBBIBaTh AaKTYaJIbHOCTb, TEOPETHUYECKYI0 M MPAKTUYECKYI0 3HAUYUMOCTb IPOOJIEMBI,
MPOBOAUTH DKCIEPUMEHTANbHBIE HCCIIENOBaHUS, AaHAIU3UPOBaTh W  HMHTEPIPETUPOBATH
MOJTyYEHHBIE PE3YJIbTAThI;

—  OCYIIECTBIJISITh MOMCK, 00pabOTKy M aHalIM3 HayYHO-TEXHUYECKOW HMH(OpMaluu 1o
TeMe BBINOIHIEMON pabOThI, B TOM YHCJE C TPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUH;

— paboTraTh Ha COBPEMEHHBIX MPUOOPAX, OPraHU30BHIBATH NPOBEJCHUE IKCIIEPUMEHTOB
¥ HCTIBITAaHUH, IPOBOJUTH UX 00pabOTKY M aHAIM3UPOBATh PE3yIIbTATHI;

— pa3pabaTbIBaTh PEKOMEHIAIINHU TT0 MPUMEHEHHIO pe3ynbTaTtoB BKP Ha mpakTuke

enademu:

— METOJOJIOTUEN W METOAMKOW TMPOBEICHHMS HAYYHBIX HCCIECIOBAaHUN;, HAaBbIKAMH
CaMOCTOSITEIbHOW HayYHOU W UCCIIEA0BATEIIbCKON pabOoTHI;

— HaBbIKaMd Pa0OTHl B KOJIJICKTUBE, MJIAHUPOBATh U OPTaHU30BHIBATh KOJIICKTUBHBIC
Hay4HbIC MCCIICIOBAHUS; OBJIAJEBATh COBPEMEHHBIMH METOAAMU HCCIEAOBAaHHMS M aHAJIN3a
MOCTAaBJICHHBIX MTPOOJIEM;

— CIIOCOOHOCTBIO peIlIaTh MOCTaBJICHHBIC 3a/1aYd, WCIIONb3Yysd YMEHHUS U HaBBIKH B
OpraHM3ali HayYHO-UCCIEA0BATEIbCKUX U TEXHOJIOTMUECKUX padoT.

3. KpaTkoe coaep:kanue rocy1apcTBeHHO NTOTOBOM aTTeCTALMA

133



l'ocynapcTBeHHass UTOroBas arrectanusi OOydarommxcs B (opMe 3amuThl BBITYCKHON
KBaJM(PUKALIMOHHON pabOThl NMPOBOAMUTCS TOCYAAPCTBEHHOM HK3aMEHAIIMOHHON KoMHUCCHEN
(I'2K).

3amura BBITYCKHON KBaTU(HUKAIIMOHHON paOoThl sBIsETCA 00s3aTeNbHON MpoLeaypoit
UTOTOBOM  TOCYJAapCTBEHHON  aTTeCTallud CTYJEHTOB BBICIIMX Yy4eOHBIX 3aBe/ICHUH,
3aBepIIAIONIMX OOy4YeHHE I10 HANpaBICHUIO MOATrOTOBKM OakanaBpuata. OHa NpPOBOJUTCA
nyOanMyHO Ha OTKpbITOM 3acenanuu ['OK cormacHo yTBEp»KIAEHHOMY J€KaHATOM rpaduky, Ha
KOTOPOM MOTYT IIPUCYTCTBOBATh BCE KEJIAIOILIKE.

Marepuansl, IpeACcTaBIsSIEMBbIE K 3aLUTE:

BBIITYCKHAasl KBaM(UKAIIMOHHAas paboTa (MOosSiCHUTEIbHAs 3aIIUCKa);

3amanne Ha BemonHenne BKP;

oT13bIB pykoBoaureins BKP;

peuen3us Ha BKP;

npe3eHTanys (pa3laToYHbIi MaTepuan), MOANUCaHHAs PyKOBOAUTEIEM;

JOKJIa.

B 3amaun I'OK BXoaaT BbISBIEHHE MOJITOTOBICHHOCTH CTYJIEHTAa K MPOGECCHOHATBLHON
JESTEIIbHOCTH W TPUHATUE PpEUIeHHs] O BO3MOXKHOCTH NPUCBOEHUS €My KBalu(UKaLUU
«bakanaBpy.

Pemenune o mpucyXIeHHU BBITYCKHUKY KBalnu(UKauu «OakajaBpy» NPUHHUMAETCS Ha
3aceganuu ['OK mpocThiM GOJBIIMHCTBOM IMPH OTKPBITOM T'OJIOCOBAaHMM YJICHOB KOMHCCHU Ha
OCHOBaHUHM pE3yJbTAaTOB HWTOTOBBIX HCIBITAaHUH. Pe3ynbrarsl ONpEeAesstoTcs OLEHKaMu
«OTIIMYHO», «XOPOLIO», «yAOBJIETBOPUTEIBLHOY, «HEYIOBIECTBOPUTEIBLHO.

OOyuatomuiics MMeeT NpaBO MOAaTh B ANEJUIIUOHHYIO KOMMCCHUIO amlelUISIUuI0 O
HapYLIECHUH, II0 €70 MHEHUIO, YCTAaHOBJIICHHOU MTPOLIEAYPBI 3AILUTHI

4. O0beM rocy1apcTBeHHOM UTOTOBOW aTTECTALNM

locynapcTBeHHast WTOroBas arTecTalMs MPOXOAUT B 8§ cemecTpe Ha 0aze 3HaAHMIA,
MOJIYYEHHBIX CTYJEHTAaMU MpU H3ydeHHH AUCHUIUIMH HampasiaeHus 18.03.01 Xwumuueckas
TeXHOJOTHs Tpoduns «XuMUYeckass TEXHOJOTHS TYrOIMJIAaBKUX HEMETAJUIMYECKUX U
CUJIMKATHBIX MaTepUaIOB.

KonTtpons  3HaHmii  oOywarommxcsi, TOJYYEHHBIX TPU  OCBOEHHU  OCHOBHOM
o0pa3oBaTelbHOM  TPOrpaMMbl,  OCYIIECTBIsieTcs B (opme  3alIuThl  BBITYCKHOM
KBaJIM(UKAIIMOHHOM pabOThl U MPUCBOEHUS KBaTU(UKALIMU «OaKaIaBpy.

Bcero

Bunsl yueOHoi paboTh Be3;1q. B aka, wacax
O01as Tpya0eMKOCTh TUCHUILIHHBI MO 6 216
y4eOHOMY IIAHY
CamocrositesibHas padora (CP): 6 216
Brinonnenue, Hanucanue u oopMIiIeHIE 6 216
BKP
Bua kouTpous: 3amura BKP +

4.7. ®akyJabTATUBBI
AHHOTaNUs padoyeil MporpaMmmbl
IlepeBon Hay4yHO-TexHHYecKoi uTepaTypsl (PT/I.1)

1. Heap nucuunaIuHbl — npuodpereHne oOydaromuMucs oomeil, KOMMYHUKAaTUBHON U
npoecCHOHATBLHON KOMIIETCHIIMH, YPOBEHb KOTOPBIX Ha OTAENbHBIX ATamax s3bIKOBON
NOJTOTOBKM IO3BOJISIET BBHINOJHATH pa3MyHble BUABI MPO(ECCHOHATBHO OPUEHTHPOBAHHOTO
IepeBojia B MPOU3BOICTBEHHOM U HAyYHOU NEATEIBHOCTH.
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2. B pe3yabraTe wu3y4YeHHs] HCHUIUIMHBI OOydYawIIuiics MO mporpaMmme
0akajaBpUaTa J0JIKEH:

Oobnadamp cnenyommMA KOMIETEHITUSIMU:

— CIOCOOHOCTh K KOMMYHHKAIIMM B YCTHOM M NMUCHMEHHOW (opMax Ha PyCCKOM H
WHOCTPAaHHOM  SI3bIKax IS peIIeHWs 3aJa4  MEXKIMYHOCTHOTO U MEXKKYJBTYPHOTO
B3aumoeiictBus (OK-5).

— TOTOBHOCTHIO HM3y4aTh HAYYHO-TEXHHYECKYI0O HWH(POPMALHNIO, aHAJH3UPOBATH
OTEYECTBEHHBIN M 3apyOCIKHBIN OIBIT 10 TeMaTuke uccienoBanuii (ITK-13);

3uamo:

— OCHOBHBIE CIIOCOOBI JOCTHXKEHHSI SKBUBAJICHTHOCTH B IIEPEBOJIE;

— OCHOBHBIC TIPUEMBI TIEPEBO/IA;

SI3BIKOBYIO HOPMY M OCHOBHBIE (DYHKITHH SI3bIKA KaK CUCTEMBI;

— JIOCTaTOYHOE JJIsi BBINIOJHEHHS TIepeBOJia KOJUYECTBO JIGKCHYECKUX €IWHHUII,
(bpazeosoru3MoB, B TOM YHUCJIE COLUANBHBIX TEPMUHOB M JTMHI'BOCTPAHOBEIUECKUX PEaIHii;

ymemp:

— IPUMEHSTH OCHOBHBIE MTPHEMBI TIEPEBO/IA;

— OCYIIECTBIIAITh TMHUCHMEHHBIA TEPEBOA C COOJIOJICHHEM HOPM JIEKCHYECKOU
9KBHUBAJIEHTHOCTHU, COOTIOICHUEM IPaMMAaTUYE€CKHIX, CAHTAKCHUECKUX U CTUIIUCTUYECKUX HOPM;

— 0(OpMIIATH TEKCT NIEPEBOJIa B KOMITBIOTEPHOM TEKCTOBOM PEIaKTOPE;

— OCYLIECTBISATh MEPEBOJ C COONIOJEHUEM HOPM JIEKCHUYECKOW 3KBUBAJIEHTHOCTH,
COOJTIOJICHIEM TPAaMMAaTHYECKUX, CHHTAKCHYECKUX W CTHIMCTUYECKHX HOPM TEKCTa IepeBoja u
TEMIOPATBHBIX XapaKTEPUCTUK UCXOAHOTO TEKCTA;

enademp:

— METOAMKOW IpeInepeBOIYeCKOro aHaln3a TEKCTa, CHOCOOCTBYIOLIEH TOYHOMY
BOCTIPHSITHIO UCXOJTHOTO BBICKAa3bIBAaHUS;

— METOJUKOH TMOJTOTOBKM K BBITIONHEHUIO MEPEeBOJa, BKIKOYAs MOUCK MH(OpMauu B
CIIPaBOYHOM, CIICLIUAJILHOM JINTEpAType U KOMIIBIOTEPHBIX CETSX;

— OCHOBaMH CHCTEMbI COKpAIICHHOW TIePEBOJYECKON 3allUCH TIPHU BBITOJHCHUU
nepeBo/Ia;

— OCHOBHOW WHOSI3BIYHOM TEPMUHOJIOTHEH CIICIINaTbHOCTH;

— OCHOBaMU pedeprupoBaHys U aHHOTHPOBAHUS JINTEPATYPHI IO CIIEIUAITBHOCTH.

3. Kpatkoe coaep:kanue TuCHMIIUHBI:

Brenenue. IlpenMer u ponb mepeBojia B COBpEMEHHOM oOImiecTBe. PasznuuHbie BHIIbI
nepeBosia. 3aJayd M MECTO Kypca B TIOJATOTOBKE OakaliaBpa IO HAINPaBICHHIO TOATOTOBKU
«3OHepro- u pecypcocOeperamme MpoIrecchl B XUMHUYECKOW TEXHOJOTHH, HE()TEXHUMHH U
OMOTEXHOJIOTHI.

Mooynw 1. Ilepesod npednodicenuti ¢ eudospemennvimu gpopmamu Indefinite, Continuous.

1.1. CpaBHeHue TOpsiika CIIOB B AHTJIMICKOM W PYCCKOM MpeIuiokeHusix. [lepeBon
IPOCTOTO IMOBECTBOBATEIHLHOTO MPESIOKEHHS HACTOSIIETO, OYAyIIEro 1 MpOoIIe/IIero BpeMeHH.

OCOOCHHOCTH TepeBOJa BOMPOCUTEIBHBIX W  OTPHUIATENBHBIX MPEIJIOKCHUNH B
pa3IMYHBIX BPEMEHAX.

1.2 TlepeBon npemioxxenuit Bo BpemeHax Indefinite, Continuous. UteHue u nepeBop 1o
Teme "Xumus'".

Mooyne 2. [lepesod npeonodcenuti ¢ ucnov3osanuem suoospemenuvix gopm Perfect,
Perfect Continuous.

2.1. TlepeBom mpemnoxenuit Bo BpemeHax rpymm Perfect, Perfect Continuous
(YyTBepAHTENbHBIC, BOIPOCUTENbHBIE U OTpHULATeNbHBIE GopMbl). OCOOEHHOCTH yHOTpeOIeHUs
BCIIOMOTATENIbHBIX TJIarojoB.

2.2 TlepeBon cTpadaTenbHOTO 3aiora. TpyaHbIe ClIy4dad IEpeBOAa CTPaaaTeIbHOTO
3anora. UteHue W mepeBoa TEKCTOB Mo Teme «Hayka u HaywHble MeTOAb», «TeXHOIOTHD.
AKTHBH3AIUS JICKCHKHU TIPOYUTAHHBIX TCKCTOB.
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2.3. IlepeBon mpuaaTouHsIx npemioxennil. [Ipunatounsie moanexamue. [IpunaTounsie
ckazyemble. Ilpumarounsle  ompenenutenbHble.  [Ipugatounble  OOCTOSTENBCTBEHHBIE,
IPUJIATOYHBIE JOTIOJTHUTEIIbHBIE.

2.4. Tumsl yCcIOBHBIX HPEJIOKEHHH, MpaBuia U 0COOCHHOCTH UX mepeBoja. IlpakTuka
epeBojla Ha MpuUMepax TEKCTOB  «Xumusa Oyoyweeon, «AH. Menoenees», «Hayka u
MEeXHONI02ULY.

2.5. IlepeBon mpeIOKEHH C Y4YeTOM TMpaBWJIa corjiacoBaHus BpemeH. [lpsmas u
KOCBEHHasl peyb.

2.6. PaznuuHble BapuaHThI IEPEBOA CYIIECTBUTEILHOIO B MIPEITI0KEHUH.

2.7. MopnanbHble I11arojsl 1 0COOEHHOCTH MX NepeBosia. Pa3BuTHe HaBBIKOB IepeBoja 1Mo
teme "Hayxka 3aBTparinero aas".

2.8. CnenmanbHas TepMuHosorus mno teme "Jlabopatopus".

2.9. Cokpamenus. OcoOOEHHOCTH UX MepeBojia. Pa3BuTre HaBBIKOB MEPEBO/Ia HA IPUMEPE
TEKCTOB 10 TeMe «JIabopaTopus», «V3MepeHus: B XuMum».

Mooynv 3. Ocobennocmu nepeeooda npeonoNdceHull ¢ UCHONb30BAHUEM HETUYHBIX POPM
enazona.

3.1. Henmuunsie dhopmer rinarona. Madunutus (HeonpenenenHas ¢gopma riarona). Pomb
UH(QUHUTUBA B NPEUI0KEHUU 1 BapHAHTHI IEPeBOJ1a Ha PyCCKUil A3bIK. [IpuyacTus u repyHauii.

3.2. UndunutuBHbie 000poTHl. OOOPOT AOMONHEHHE C HHPUHUTUBOM. BapuaHTbl
nepeBojja Ha pycCKuUM s3blKk. TepmuHonorus 1o Teme "COBpEMEHHBIE DJHEpPro- u
pecypcocOeperarme TeXHOIOTuu'" .

3.3. OO6opor mnomnexamee ¢ HWHOUHUTUBOM. PasnuuHble BapuaHThl NEpeBOJA.
Tepmunosnorus no teMe "XuMuueckas TEXHOIOTHs, HeQTeXUMUsS U OMOTeXHOJIOTHUs".

3.4. IlepeBog mpu4acTHBIX 000pOTOB. AOCOMIOTHBIN MpUyacTHEIX OOOPOT U BapUAHTHI
nepeBoaa. Pazpurue HaBBIKOB NepeBoia 1o Teme "buorexnonorus".

OO1m1ee KOMUYECTBO MOAYJIEH - 3.

4. O0beM y4eOHOH JUCHUIIMHBI

B
o B akanewm.
Bunel yueOHoI paboTh 3a4ETHBIX
qacax
SIMHHIIAX

O0mast TpPyA0€MKOCTb JMCHHILIMHBI 110 Y4eOHOMY IIAHY 1 36
KonTaktHas padora (KP): 0,5 18
Jlex1uu yyeOHbIM NIaHOM He NPedyCcMOmpeHbl - -
[Mpaktuueckue 3anstus (113) 0,5 18
JlaGopaTopHbIe 3aHITHS YUeOHbLIM NIAHOM He NPedyCMOMPeHbl - -
CamocrositesibHas padora (CP): 0,5 18
YrnpaxHeHus: 10 COOTBETCTBYIOIIMM pa3jiesiaM JUCIUTUINHBI 0,5 18
Buja kKoHTpOJIsI: 3a4€T ¢ OLEHKOM

AHHOTanus padoueil nporpaMmsl
I'paxknanckas 3ammuTa B ype3BbluyaiiHbIX cuTyauusx (OT/1.2)

1. Heab AMCHMIUIMHBI --TIOATOTOBUTH CTYAEHTA K OCMBICICHHBIM IPAKTHYECKUM
JNEUCTBUSIM IO OOECIEYEHUI0 CBOEH OE€30MacCHOCTHM M 3alIUTHI B YCIOBUSX BO3HUKHOBEHUS
Ype3BbIYATHOM CUTYyalluy IPUPOJHOTO, TEXHOT€HHOTO M BOGHHOT'O XapakTepa.

OcHOBHOW 3a/adeil IUCHUIUIMHBI SBISETCS (OPMUPOBAHWE YMEHHH W HAaBBIKOB,
MO3BOJIAIOIIMX HAa OCHOBE HM3yUEHHUS OMACHBIX W MOPAXKAIOUIMX (PaKTOPOB YPE3BbIUANHBIX
CUTyalluil TPUPOJHOr0, TEXHOTEHHOTO W BOEHHOTO XapakTepa, JAPYTHX OMAacHOCTEH yMeso
peliaTth BOMPOCHI CBOEW 0€30MacHOCTH C HCIIOJIb30BAHMEM CPEACTB CHCTEMBI TPa)IaHCKON
3aIUTHI.

2. B pe3ysbTaTe 0CBOEHMS IMCUUILIUHBI CTYIEHT J0JIZKEeH:
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061ademp CIETYIOIMUMUA KOMIIETEHIUSIMMU:

- CIOCOOHOCTH MCIIOJIB30BaTh MPHUEMBI MEPBOIM MOMOIIM, METO/bI 3aLIUThl B YCIOBUAX
4pe3BbrdaiiHbiX cutyanuii (OK-9)

3Hamb:

- XapaKTepUCTUKHU MNPUPOIHBIX OEJICTBUM, TEXHOTEHHBIX aBapuil U  KaracTpod Ha
panualoHHO, XUMHUYECKU 1 OMOJIOTMYECKH OMACHBIX 00BEKTaxX, Mopaxaromue GakTopbl APYTUX
ONaCHOCTEI;

- OCHOBBI BO3CUCTBHUS ONACHBIX (PAKTOPOB UPE3BBIYAWHBIX CUTyallMid Ha 4elloBeKa U
IPUPOJIHYIO Cpey, AOIYCTUMBIE MpeesibHbIE KPUTEPUU HEraTUBHOIO BO3/ICHCTBHUS;

- Mepbl 0e30mMacHOro MOBEJIEHHsI MpHU NpeObIBaHUM B paiioHax (30HaX) IOXKapoB,
PaAMOAaKTUBHOIO, XUMHUYECKOTO U OMOJIOrMYECKOI0 3arpsi3HEHUS;

- CcrocoObl M CpEeACTBa 3aLIUTHl YEIOBEKAa OT BO3JACHCTBUS MOpakaroUIMX (HaKTOPOB
Yype3BbIYAHHBIX CUTYAI[Uil IPUPOJHOIO, TEXHOTEHHOTO U BOEHHOI'O XapakTepa.

ymembp:

- HCIIOJIb30BAaTh CPEACTBA 3ALUTHl OPraHOB JbIXaHUA U KOXH, MEIULUHCKHUE IS
CaMO3allUThl U OKA3aHUs IOMOLIY IPYTUM JIFOISIM;

- NPUMEHATH IMEPBUYHBIE CPEJACTBA MOXKAPOTYLICHHS JUIS JIOKAIM3AlMM U TYLIECHUS
HoXapa, BOHUKIIETO B ay TUTOPUH (J1TabopaTopHn);

- OKa3blBaTh ceO€ M JAPYTruM MOCTPAaBIIUM MEIULUHCKYIO IOMOIIb C UCIOJIb30BaHUEM
TaOeIbHBIX U MOAPYYHBIX MEAULIUMHCKUX CPEJICTB.

enaoems:

- npuéMaMu MpPOBEACHUS YACTUYHOM caHUTapHOW OOpabOTKM MpH BBIXOAE M3 pailoHa
(30HBI) PaAMOAKTUBHOTO0, XMMHUYECKOTI0 U OMOJIOrMYECKOI0 3arps3HeHHs (3apakKeHUs);

- croco0aMu ¥ TEXHOJIOTHSIMH 3aLIUThI B YPE3BbIYAHBIX CUTYAIUSX.

3. Kparkoe conepxxanue 1M CUMILIAHBI.

1. OnacHoctu mnpupogHOro xapaktepa. CTUXUifHble O€ACTBUS, SIBICHUS MPUPOIbI
pa3pyLIUTEIBHON CUIIBI - 3€MJIETPSICEHHs, HABOJHEHHS, CEJIEBbIE IIOTOKHU, OMOJI3HHU, CHEXKHBIE
3aHOCHI, U3BEP)KEHUE BYJIKAHOB, 00OBAJIbl, 3aCYXH, yparaHsl, OypH, Mo>kapsbl.

2. OmacHOCTH TEXHOTEHHOTO XapakTepa. ABapuu M KaTacTpo(bl Ha paauariMoOHHO
OMacCHOM OOBEKTEe, XUMHMUYECKH OIACHOM OOBEKTE, OHOJOrMYecKHM ONacHOM OOBEKTe; Ha
TpaHcropTe  (KEJIE3HOJOPOKHOM,  aBTOMOOMJIBHOM,  pE€YHOM,  aBHAllMOHHOM);  Ha
THJIPOCOOPYKEHUX; HA KOMMYHAJIBHBIX CHCTEMaxX >KH3HEe00eceueHus..

3. OnacHocTu BOEHHOTO Xxapakrtepa. lIpuMeHeHue OpyXkusi MaccOBOTO IMOPaKEHUs
(A1€pHOrO, XUMHMYECKOro, OHOJOIMYECKOro), OOBIYHBIX CPEICTB C  3aXHUraTeJIbHbIM
HAIllOJJHEHUEM, HOBBIX BHUJOB OpYXHUS. 30HBl 3apak€HUS OT CPEICTB IMOPAKEHUS U HX
BO3/IEHCTBHE HA HACETIEHUE U OKPY>KAIOLIYI0 IPUPOIHYIO Cpeay.

4. TloxapHass 0€30HaCHOCTb — COCTOSIHME 3alllUIIEHHOCTH HACEeJICeHHUs, MMYIIEeCTBa,
olmiecTBa M rocyjgapcrBa oT moxapoB. [lokapHas omacHOCTb (IIPUYMHBI BO3HHUKHOBEHUS
MOKapoB B 3[aHUSX, JIECHBIE MOXapbl). Jlokanuzanus U TymieHue noxkapos. IIpocreitmue
TeXHUYECKHE cpecTBa noxkaporymenus (oraerymmutenu Ol -8, OY-2) u npaBuiia moxp30BaHUS
UMHU.

5. KoMIuiekc MeponpusTHil rpaIaHCKOW 3aIlIUThl HACEICHMSL.

Onogenienue 1 MHPOPMHUpPOBAaHUE HaceaeHUs 00 omacHocTu. IlpuHATHE HaceneHueMm
curHasioB onosenieHus («Buumanme Bcem!», «Bozmgymmnas TpeBoray, «PaguannonHas
OMACHOCTbY, «XUMHUYEcKas TpeBora», «OT0Ooi omacHOCTH») M HOPSAIAOK AECUCTBUS MO HUM.
OBakyallisi HaceleHUs] U3 30Hbl omacHocTH. CrocoObl 3BakyallMd OKCTpEHHas 3BaKyalus
CTYJIEHTOB U3 ayAUTOPHUHU IIPU BOSHUKHOBEHUH I0Kapa.

CpenctBa nHAMBUAYaIbHON 3amuThl opranoB apixanus (I'TI-7, I'TI-7B, TI'TI-9, P-2, V-
2K, PIIA-1, PIII'-67M, PY-60M, «®enukcy», I'’/I3K, AT, AI1I-3, TI3VY-K, UII-4M, UII-5, UII-
6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) yenoBeka. MeIUIIMHCKHE CPECTBA 3AIHTHI .

CpencTtBa KOJUIEKTMBHOM 3alUThl HaceneHus. HasHaueHue,  3aluTHBIE CBOMCTBA
yoexunr.  IIporuBopaauanmonnsle ykpeitus (IIPY, monzemHble mnemiexojHble NEpPeXoJbl,
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3aryOJeHHbIE CTAHIUH METPOIIOJINTEHA), NpOCTEHIINE YKPBITHS (TpaHIIEH, OKOIbI,
nepekpbIThie menn). [IpaBuna 3ansaTus yoexxua.

6. OxazaHue MNepBOM MEAMIIMHCKOW IOMOIIM TMPHU O0XKOTraX, PaHEHMSX, 3apamKeHUSX.
[TpoBeneHue yacTUUHOW CaHUTApPHON O0OPaOOTKM KOXKHBIX MOKPOBOB YeNIOBEKa IPHU BBIXOJE U3
30H PaJUOAKTHUBHOIO, XMMHYECKOTO M OHOJOTHYECKOrO 3apa)XeHHs (3arpsi3HEHus), U3 30H
II0’KapOoB.

7. JInkBugauus MOCIEACTBUI YpE3BbIYANHON cUTyaluu. PaguanMoHHas U XUMUYECKas
pasBeika ouara INopakeHus (3apakeHus). ABapuiiHo-cnacaTtesibHble paboThl. CrernuanbHas
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (J€3aKTHUBALUs, Jerazamus, Ae3uH(eKIus,
JE3UHCEKLINs

8. OKcTpeHHass »Bakyalusi u3 ayautopuu (1abopaTopuu) B YCIOBHSX IOXapa,
paIualoHHOI0, XUMHUYECKOT0, OMOIOTHYECKOr0 3arpsi3HEHHs] TEPPUTOPUH C HCIIOJIb30BAaHHUEM
npocreimmx cpeacts 3amuThl («Pennkey, I'JI3K, nporusorasa I'T1-7 ¢ AI1T-3).

4. O0beM y4eOHOH TUCHHIJIMHBI

Bun yueGHO#M paboTh B 3auernbix equaunax | B akagem. gacax
O0mas TpyA0eMKOCTh JMCIUILTHHBI 1 36
AYAUTOpPHBbIE 3aHATHS: 0,5 18
Jlexkuun 0,5 18
CamocTosiTejibHasi padoTa 0,5 18
[ToaroToBka K KOHTPOJIBHBIM paboTam 0,5 18
Bu HTOroBOro KOHTPOJIAA: 3a4eT - -
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