4.4 AuHoTanuu padovyux NPOrpamMm JAUCHUIINH
4.4.1 IncumniauHbl 00s13aTe/IbHOM YyacTH (0a30Bast 4acTh)

AHHOTanus padoyei NporpamMMbl y4eOHOMH AU CHMIIIMHBI
HNuocrpannslii a3bik (b1.65.01)

1.IeJab QTHCHMILVIMHBI — TPHOOpeTeHnEe 00yJaroIUMUCs 00IIei, KOMMYHUKAaTHBHOU U
npodecCHOHATPHOW KOMIIETEHIIMH, YPOBEHb KOTOPBIX Ha OTHENBHBIX JTamax S3bIKOBON
MOATOTOBKM  IO3BOJISIET  UCIOJbB30BaTh  MHOCTPAHHBIM  SI3bIK  NPAKTUYECKH Kak B
npodeccuoHanbHON (MPOU3BOACTBEHHOW M HAy4YHOW) MAEATENBHOCTH, TaK W Ui Ielei
caMo00pa3oBaHUs.

2.B pesyabrare u3y4eHHusl [AMCUMILUIMHBI oOyuyamommiics 10 Nporpamme
0akajaBpHUATA J0JIKEH:

Ooénadamp cnenyromumu oonekyapTypasiMu (OK) kommereHusMu:

- CHOCOOHOCTh K KOMMYHHMKAIlMM B YCTHOM M NHCbMEHHOM (opMax Ha pPYCCKOM U
MHOCTPAaHHOM  s3bIKax Uil pelIeHHus 3aJad  MEXKIUYHOCTHOIO U MEXKYJIbTYpHOTO
B3aumoercteus (OK-5).

3namep:

- OCHOBHBIE CIIOCOOBI  COYETACMOCTH  JICKCHYECKMX €JUHHWIl W  OCHOBHBIC
CIIOBOOOpa3oBaTEIHLHBIC MOJICIIH,

- PYCCKHE YKBHBAJICHTHI OCHOBHBIX CJIOB M BBIPQKCHUW PEYH B TIPOIECCE MEKITUTIHOCTHOTO
1 MEXKYJIBTYPHOTO B3aUMOJICHCTBUS;

- OCHOBHBIE IIPUEMBI U METO/IbI peheprupoBaHUs U AaHHOTHPOBAHUS JINTEPATYPHI;

- MAaCCHMBHYI0 U AaKTUBHYIO JIEKCHKY, B TOM 4YHCJie OOIICHAyYHYI0 U CHEIUAIbHYIO
TEPMUHOJIOTHIO, HEOOXOAUMYIO JJIsl pa0OTHI HaJl TUIIOBBIMU TEKCTaMHU;

- IpueMbl paboThl C OPUTHHAIBHOM JINTEPATYpOil HA HMHOCTPAHHOM SI3BIKE.

Ymems:

- paboTaTh C OPUTHHAIILHON JTUTEPATYPOH Ha HHOCTPAHHOM SI3BIKE;

- paboTath CO CI0BapeM;

- BECTH IEPENUCKY Ha U3y4aeMOM SI3bIKE C LIE€TbI0 MEKJIMYHOCTHOTO U MEXKKYJIBTYPHOTO
B3aUMO/ICHCTBUS;

- BECTH PEUEBYIO JCSITENbHOCTh MPUMEHUTENBHO K cepe ObITOBOM U MpodeccnoHanbHOM
KOMMYHHKAIUH.

Bnaoemo:

-MHOCTPAHHBIM SI3bIKOM Ha YPOBHE MEXJIMYHOCTHOTO M MEXKKYIBTYPHOTO OOIICHHS,
HaBbIKAMH M YMEHHUSMHU pPEUYEBOM [EATENBHOCTH MPUMEHUTENbHO K cdepe ObITOBOH U
npodeccuoHaIbHON KOMMYHHUKAIIUU, OCHOBaMH ITyOIHMYHOM peyH;

- ocHOBaMH pedepUpoBaHUs U AaHHOTUPOBAHUS IUTEPATYPhl HA U3y4a€MOM MHOCTPAHHOM
SI3BIKE.

3. Kpartkoe conep:kanue QTUCHUIINHBI:

Beenenue. IIpeamer u poab HHOCTpAaHHOTO si3bIka. KpaTkue ucropuueckue cBeieHus 00
M3y4aeMOM s3bIKe. 3a/1aui ¥ MECTO Kypca B MOJrOTOBKE OakaliaBpa TEXHUKU U TEXHOJIOTUU.

Mopnayns 1. |.I'pammaTrueckue TpyIHOCTH U3y4aeMOro s3bIKa:

1.1 JInunble, npUTsHKATEIbHBIC U IIPOYNE MECTOMMEHHUS.
CrpsikeHHe TJ1arojia-CBsI3KH.

N3menenue riarona-cBs3ku B popmax HacTosmiero BpeMeHu. O0pazoBaHue pa3IuYHBIX
BHUJIOBPEMEHHBIX (pOopM ¢ momolplo Tharona-cs3ku. OOpa3oBanue u ymotpebneHue Gopm
MAaCCUBHOTO 3ajiora. I3MeHeHue riiarojia-CBs3KU B pa3NUYHbBIX (hopMax MPOMIESIIero U Oyayiero
BpeMeHU. [ 1aron-cBsizka B OTPUILIATEIBHBIX MPEIATIOKEHUSIX.

1.2 Tlopsmoxk cioB B mpeanokeHuu. lIpsmoii TOPSIOK CIOB yTBEPAUTEIHLHOTO
MpEeIOKEHUsT B Pa3IMYHBIX BHUJAOBPEMEHHBIX ¢opMmax. l3MeHeHue TmoOpsKka CIOB B



BOIIPOCUTEIBHBIX NPEATIOKEHUAX. [IopsAI0K CIIOB ¥ MOCTPOEHNUE OTPULIATENBHBIX NIPEATI0KEHU.
OMpaTruecKrue KOHCTPYKIIHH.

Monyns 2. |l.UTeHne TeMaTH9eCKUX TEKCTOB:

2.1. BBenenue B crieuanbHOCTh

2.2 .. Mennenees

2.3. PXTY um. JI.U. MenneneeBa

[lonsiTHe 0 BUaX YTEHUS Ha NpUMeEpax TeKCToB 0 Xumuu, /[.U. Menoeneese, PXTY um,
JI.U. Menoeneesa.

AXTUBM3AIMS JIEKCUKH IPOYNTAHHBIX TEKCTOB.

Monyns 3. lll.IIpakTuka ycTHOM peun 1o Temam:

3.1. «I'oBopuM 0 cebey,

3.2. «B ropoue»,

3.3. «PaiioH, r11e 51 )KUBY».

MoHnosnorudeckas pedb 1o TEMe «0 cede».

Monyns 4. |.I'pammaTrueckye TpyIHOCTH U3y4aeMOoro s3bIKa:

4.1. upunurus. @opmel nHpuautuBa. IlpoaomkeHHblil U nepPekTHbIH HHOUHUTHUB.
OyHkuuu HHQUHUTHBA B mpeanoxkeHuu. OOpa3oBaHue M ynoTpeOiaeHHe HHOUHUTHBHBIX
000pOTOB THUIA «CJIOKHOE TMOJJIEXKAIlEee» U «CJIO0XKHOE JOMOJIHEHHe». BapuaHTel mepeBoja
MH(UHUTUBHBIX 00OPOTOB Ha PYCCKHIl S3BIK.

4.2. BunoBpeMeHHble (opMbl riarojioB. OOpa3oBaHuE MPOCTHIX, MPOJOTKEHHBIX,
nepQexTHbIX U Mep(eKTHO-NPOJODKEHHBIX BpeMeH. BompocurtenbHble MNpenIokKeHUs B
pa3nuuHbIX BpemeHax. OOpa3zoBaHue OTpULIATEIBHBIX (DOPM Iiarosia B pa3InyHbIX BpEeMEHaX.

Monyne 5. Il.W3yuatomiee uTeHHe HAyYHO-NOMYJSIPHBIX TEKCTOB IO BBIOpaHHOM
CIELUAIBHOCTH.

[IpumepHas TemMaTuKa TEKCTOB:

5.1. «bHOTEXHOJOTHS U HAYYHBIE METOIbI»

5.2. «<Hedrexumuueckoe mpeanpusiTue.

Mogyns 6. 1. TIpakTrka ycTHON pedH 1Mo Teme

6.1. «Cmyoenueckas scuznwvy.

6.2. «XuMUs, U3BMEPEHUS B XUMHUUYECKOU TEXHOJIOTUH

Monyns 7. |. 'pammaTHyeckue TpyTHOCTH U3y4aeMOro sI3bIKa:

7.1. Ilpuuactus. [Tpudactust HacTosIIero U nporeanero BpeMenu. [lepdexktapie hopmbl
npuyactus. Mecto nmpuyacTuii B npeAnoxkeHuy. Pa3nmuunble BapuaHThl IepeBoia NpUYacTUil Ha
pycckuii s3bIk. [IpyuacTHbIe 000POTHI U IPUEMBI UX IIEPEBOA HA PYCCKUI SI3BIK.

7.2. CocnaratenbHoe HakjoHeHHe. DopMBbl cocnararenbHOr0 HaKIOHEHHS B U3y4aeMOM
A3blKe. MoJanbHble TJarojibl M KX HCIOJb30BaHUE B IMPEUIOKEHUSIX B COCIAraTeIbHOM
HaKIOHeHHH. Tumel yCIOBHBIX HpeiokeHWH. BapuanThl mnepeBoAa MpeUIOKEHUM B
cociaraTeJIbHOM HaKJIIOHEHUH U YCIOBHBIX NMPEII0KEHUH.

Monyns 8. Il.M3yuaromiee ureHue TEKCTOB 110 TeMaTHKE:

8.1. «Xumuueckas gabopaTopus».

8.2. «M3MepeHus B CrielUalbHON 1abopaTopum.

Mopyns 9. lll.ITpakTuka yCTHOM pedn Mo TemMam:

9.1. «CtpaHa n3y4aeMoro si3bIKay,

9.2. «IIpoBenenue 1enoBoil BCTpeUmn»,

9.3. «3aKiII0OueHNE KOHTPAKTa».

4. O0beM JUCHUILIMHBI M BU/IbI Y4eOHOH padoThl

Bun yae6HOM paboThI

B 3agerHbIX B akagem.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHMIIMHBI 10 Y4eOHOMY IVIAHY 8 288

AyIuTOpHBbIE 3aHATHS 2,2 80




Jlekuun - -

IIpakTHyecKHe 3aHATHA 2,2 80
CamocTrosTenpHas padbora: 4,8 172
Bug uToroBoro KOHTpOJIS: 3a4eT/3K3aMeH 1 DK3amMeH
(36)
Bun yae6HOMI paboThI
B 3aueTHbIX B actponowm.
SIMHUTIAX Jacax
OO0u1asi TPy10€eMKOCTb AUCIHUIIMHBI 110 Y4e€0HOMY IJIAHY 8 216
AyIHTOPHBIE 3aHITHS 2,2 59,5
Jlekunu - -
IIpakTnyeckune 3aHATHS 2,2 59,5
CamocTrosTenpHas padbora: 48 129,5
Bun uToroBoro KOHTpOJIs: 3a4€T/3K3aMeH 1 DK3amMeH
(27)

AHHOTaNusA padoyeil NPOrpaMmMbl y4eOHOM IMCHUILIMHBI
®dusocopusn (b1.5.02)

1. Heas AucuumianHbl: copMUPOBaTH Y CTYIACHTOB KOMIUIEKCHOE MTPEICTABIICHHE O POJIU
u Mecre ¢Qwiocohpu B CHUCTEME TYMAaHWUTApHBIX, COIMAJIBHBIX M ECTECTBEHHBIX HayK,
MMO3HAKOMUThL WX C OCHOBaMH (MIOCO(CKOTO 3HAHUSA, HEOOXOTUMBIMH MJIA pEHICHUs
TEOPETUYECKUX U MPAKTHUECKUX 3a/1a4.

3agauu AMCUMILINHBI:

o (hopMHpOBaHKE HAyYHBIX OCHOB MUPOBO33PEHUS CTY/IEHTOB;

. (hopMupOBaHNE HABBIKOB JIOTUYECKOTO, METOJOJIOTHYECKOTO M (HUIO0CO(PCKOTO
aHaJiM3a pa3BUTHUI U QYHKIIMOHUPOBAHUS Pa3IMUHBIX cep KU3HU OOIIECTBA, €ro COLUATbHBIX
HUHCTUTYTOB;

o dbopMupoBaHre  yMEHHUU UCIOJIb30BaTh dunocodckue 3HAHUSA B
npodeccruoHabHOM IeATENBHOCTH OYIYIINX CIIEIUATUCTOB;
o (¢hopMHpOBaHHE TBOPYECKOTO MBIIUICHUS, CAMOCTOSTEIHLHOCTH CY)KJICHUH,

HMHTEpeca K OTEYCCTBCHHOMY M MUPOBOMY KYJIbTYPHOMY M HAYYHOMY HACJICUIO, €0 COXPAHCHHUIO
1 IPEYMHOKEHHUIO.

2. B pe3yabraTe mu3y4YeHHs JMCUMILIMHBI O0OyYalOUMIiCA @O0 MporpamMmme
0akajiaBpuAaTa J0J/IKeH:

Obnaoams crnenyomuMu oouekyabTypHbiMu (OK) koMneTeHuusaMu:

- yMeThb HCIOJb30BaTh OCHOBBI  QHIOCOQCKMX 3HAHUW Ui  (OPMHPOBAHUS
MupoBo33pendeckoit nosuiun (OK-1);

- CIOCOOHOCTBIO HCMOJB30BaTh OCHOBBI MPABOBBIX 3HAHWK B pa3iIHuHBIX Ccdepax
xusHenestensHocta (OK-4);

B pesynbraTe ocBoeHus Kypca GuiIocoPpuu CTyeHT JA0KEH:

3HAMb:

OCHOBHOE€ COJIEpKaHUE TIaBHBIX (QUIOCOPCKUX IIKOT M HAMpaBICHUM, MPeICTaBUTENEH
ATHX IIKOJ, CBS3b U pa3inuuue ux GuiocoPcKux uaei, cBI3b HCTOPUKO-(HDUI0COPCKUX KOHIISTIIIHIA
C COBpEMEHHBIMU TIPOOIeMaMy MHAUBHUIyaIbHON U OOIIECTBEHHOM KU3HU;

yMeTh: TIOHMMaTh W  aHAIM3UPOBATH  MHUPOBO33PEHYECKHE, COIUAIBHBIE U
WHIUBUAyaJIbHbIE  MpOOJIeMBbl  COBPEMEHHOW JKM3HHM, TPAaMOTHO BECTH  JHUCKYCCHIO,
apryMEHTHPOBAHHO OTCTAaWBAaTh CBOIO TO3WIMIO TIO 3HAYUMBIM (pumocopckuM mpodiemam
COBPEMEHHOM KHU3HU, OTHPAsCh HA HAPaOOTAHHBIN B UCTOPHH (HUIOCOPUN MaTEepHAIT; MPUMEHSITh
noytyueHHbIe punocodckue 3HaHUSI K PEIICHUI0 MPO(ecCHOHATBHBIX 331a4;



BJIAJIeTh: MPEICTaBICHUAMH O (prIocopuu Kak HayKe U CHCTEME IICHHOCTEM, ee MeCTe B
CHCTeME TYMaHMTAapHOTO 3HaHUs; OCHOBAaMH (HIOCO(CKOTO MBIIIICHUS; KaTerOpHaIbHBIM
anmapaTroM M3y4yaeMol TUCHUIUIMHBL, (PUI0COPCKUMH METOJIaMH aHaJN3a Pa3JInYHbIX MPOOIIeM,
HaBbIKAaMHU (HIOCO(CKON KyIbTYPHI UIS BBIPAaOOTKHM CHCTEMHOTO, LEJIOCTHOTO B3TJsa Ha
JEWCTBUTENFHOCTh M MECTO XUMHUH U XUMHUYECKOH TEXHOJIOTHH B LIEJIOCTHOM KapTUHE MHpA.

3. Coaep:xaHue AMCUUILIHHBI

Beenenune. ®uocodus, ee MpoUCXOKICHUE U POJIh B 00IIECTBE.

Mooynw 1. OcnosHule ¢hunocogpcrue wxoubl.

AntnyHas ¢unocodpus (mocoxpatuku, coductel, Cokpar, Jlemoxput, Ilmarown,
ApHCTOTEINb, SJUIMHUCTUYCCKU-pUMCKas ¢unocodus). OcHOBHBIC MPOOIEMBI CPEIHEBEKOBOU
¢mtocopun u snoxu Bospoxaenus. Punocodus Hosoro Bpemenm (XVII — XVIII BB.)
Wneonorus Ilpocsemenus. Hemenkas knaccuueckas guiocodus. Pycckas dunocodpus XIX —
XX BB. OcHOBBI MapKkcucTckoi ¢punocodun. OCHOBHBIE HANIPaBJICHUSI COBPEMEHHOH (rtocoduu.

Mooy 2. Qunocoghckue konyenyuu Oblmus U NO3HAHUSL.

[Ipo6nema ObiTuss B uctopuu ¢unocoduu. [loHATHS MaTepuamTbHOTO W HACATBHOTO.
OcHoBHble (punocodckre HampaBiIeHUs: MaTepuanu3M U uaeanusM. [lpuHuun riodambHOrO
3BOJIFOIIMOHU3MA B COBPEMEHHOW HAYYHON KapTHHE MUPA.

Konrnenmmu npoctpaHcTBa ¥ BpeMEHHU B UCTOPHH GHIIOCO(UHN U HAYKH.

[Tpoucxoxaenne cozHanus. Posb Tpyna B MpOMCXOXKACHUH co3HaHMs. VneanncTuieckne
U MarepHajucTH4Yeckne KoHuenimu co3Hanus. Cosnanme u Mo3r. Co3HarenbHOE U
Oecco3narenpHOe. Co3HaHue U sA3bIK. CO3HAHHME ¥ CaMOCO3HAHHE.

Konnernmmmu rHOceonormn B wcTopuu  (uiocoduu: CeHCyannu3M, palMOHAIH3M,
CKENTHIIN3M, arHOCTUIM3M, KOHIIETIIINS BPOXKICHHBIX UACH, anprHopu3M. [lnanekTnka Mmo3HaHus:
YyBCTBEHHOE U panuoHaibHoe. OCHOBHbIE TEOPUH UCTHHBI.

Mooy 3. IIpobaemvl yenosexa 6 ghunocoghuu.

Uenosek kak npeamet ¢rtocodckoro ananusa B uctopuu punmocoduu. [Iponcxoxaenne
YelloBeKa: MPUPOJIHbIE U COLMAJIbHbIE YCJIOBHUS AaHTPOINOCOLIMOTeHe3a. buosorumueckoe wu
collMalbHOE B yenoBeke. HAMBH I, MHAWBUIYalbHOCTb, TUYHOCTbD.

CMmpIcT KM3HU W TpeIHa3HaueHHe 4enoBeka. JKu3Hb, cMepTh, OeccMmepTue. JIBmwkeHue
HEHACWIHsA, €ro pojib B coBpeMeHHOM >ku3HH. llenu u uennoctu. CBoboma BoOMU U
OTBETCTBEHHOCTh IMYHOCTH. HpaBCTBEHHBIE, PETUTHO3HBIE, SCTETUUECKUE [IEHHOCTH.

Mooynv 4. Qunocogpus ucmopuu u obuecmaa

UYenoBek B cUCTEME COLUAIbHBIX CBA3EH. JIMUHOCTh U Macchl, CBOOO1a U HEOOXOAUMOCTb.
Owiocodus uctopuu: (GopmManMoOHHAs U IHUBWIM3ALMOHHAS KOHLEMUIUU HCTOPUYECKOTO
pazButus. [IporpeccucTckue M IMKIMYECKHE MOJAETH pa3BUTHS. [J00anbHble MTpoOIEMBI
coBpeMeHHOCTH. KOoHIenIMs yCTOWYHBOTO Pa3BUTHUS U CLICHAPUH OYIyIEro.

O6mecTBo U ero cTpykrypa. ConuansHasi, HOJTUTHYECKAs U TyXOoBHas cepbl 00IIeCTBa.
Konuenimu rocyaapctsa B uctopuu gpuiocodcekoid Mpiciu. ['pakganckoe o0IIecTBO U MPaBoBOE
roCyzapcTBo.

Mooyns 5. @unocoghckue npobremvl Xumuu u XUMUYECKOU MEXHOL0SUU

Hayunoe u BHeHayuyHoe 3HaHWe. CTpyKTypa Hay4yHOTO 3HaHMS, €r0 METOJbl U (POPMBI.
HayuHble peBOJIOIMM M CMEHa TUIIOB pallMOHAIbHOCTH. Hayka B COBpeMEHHOM Mupe. DTHKa
HAyKH U OTBETCTBEHHOCTh YYEHOTO.

IIpoGnema cooTHomIeHUs Hayku M TexXHUKH. ColManbHble MOCIEACTBHS HaydHO-
TEXHUYECKOTO Iporpecca. ITHYECKUE U HKOJIOTHYECKUE UMIIEPATUBbI Pa3BUTUS HAYKU U TEXHUKU.

MecTo XMMUU B CUCTEME €CTECTBEHHBIX HayK. OCHOBHas MpoOieMa XUMUU KaK HayKH U
npou3BojacTBa. lLlenn w  3amaum  xumudeckod  TexHosnoruu. Crneuumpuka  XUMHKO-
TEXHOJIOTUYECKOT0 3HaHUs: PyHIaMEHTAJIbHOE U MPUKIIAJTHOE, SMIIUPUIECKOE U TEOPETHUECKOE.

4. O0beM JUCHUILIMHBI M BU/IbI Y4eOHOH padoThl

B 3aueTHBIX B akanem.

Buasbl yueOHoit padoThI
€IMHNLIAX qacax




OO61mas TPyA0eMKOCTh AUCHHUILIMHBI 10 Y4e0HOMY IUIAHY 5 180

AYIUTOpPHBIE 3aHATHUS: 4/3 48
Jlexiun 8/9 32
Cemunapsi (C) 4/9 16
CamocTosiTeibHasi padora (CP): 8/3 96
Buj KOHTpOJIsI: IK3aMeH 1 36

. B 3auerHbix | B actpoHOM.
Buabl yue6Hoii padoThl

SIMHULIAX gacax
OO61mas TPyI0eMKOCTh JUCIHUIIJIMHBI M0 Y4eOHOMY MUIAHY 5 135
AyIUTOPHBIE 3aHATHSI: 1,33 36
Jlexun 0,9 24
Cemunapsl (C) 0,43 12
CamocrositesbHas padora (CP): 2,67 72
Bujx KOHTpOJIS: IK3aMeH 1 27

AHHOTaNUsA padoyeil NPOrpaMmbl y4eOHON AUCHUILTHHBI
HUcropus (b1.5.03)

1. Heab aucuumianHbl: GOPMUPOBAHUE Y CTYIEHTOB KOMILUIEKCHOTO IMPEICTaBICHUS O
POJIN ¥ MECTE UCTOPUU B CUCTEME I'YMaHUTAPHBIX U COLMANIbHBIX HAYK, KYJIbTYPHO-HCTOPUYECKOM
cBoeoOpa3un Poccun, ee MecTe BO BCEMUPHO-UCTOPUYECKOM IIpoliecce, 00 OCOOEHHOCTAX U
OCHOBHBIX 3Tamax €€ HCTOPUYECKOTO PA3BUTHS;, BBEJIECHUE CTYIEHTOB B KPYr HMCTOPHYECKUX

mpo6JIeM, CBSI3aHHBIX € 00J1aCThI0 OyayIIei mpodecCHOHATEHOM AESITEIIBHOCTH.

3agauM W3y4CeHHUsS] HCTOPHM 3aKITIOYAIOTCS B TMPUOOPETEHWU CICAYIONIUX 3HAHHM,
pPa3BUTUU YMEHUN U HABBIKOB JINYHOCTH:

* IOHUMAaHUE IPaKIaHCTBEHHOCTH U MAaTPUOTHU3MA KaK MPEIaHHOCTH cBoeMy OTE4eCTBY,
CTPEMJICHHUSI CBOMMH JCHCTBUSIMHU CIYXKUTh €ro MHTEpecaMm, B T.4. W 3alMTE HAIUMOHAIBbHBIX
unrepecoB Poccuu;

* 3HaAHUE JIBIXKYIIUX CUJI U 3aKOHOMEPHOCTEH MCTOPUUYECKOTO MPOIECCa; MECTa YeIoBeKa
B HCTOPUYECKOM TIpoliecce, MOJUTHUSCKONW OpraHu3aiiy o0IIecTBa;

* BOCIIUTAHUE HPABCTBEHHOCTH, MOPAJIH, TOJICPAHTHOCTH;

* IOHMMAaHUE MeCTa M POoJu o0nactu aesTenbHOCTH BbiTyckHuka PXTY um. J[. W.
MenzeneeBa B 0OLIECTBEHHOM Pa3BUTHH, B3aUMOCBS3H C IPYTUMHU COIIMALHBIMA HHCTUTYTaMHU;

* HaBBIKM MCTOPHYECKOW aHAJIMTHKHU: CIIOCOOHOCTh HA OCHOBE MCTOPHUYECKOTO aHaM3a 1
MpoOJEMHOTO T0/X0/1a MPeoOpa3oBbIBaTh MHPOPMALMIO B 3HAHHWE, OCMBICIMBATH IPOIIECCHI,
coObITHA W sBJIEHUSA B Poccum M MHpPOBOM COOOIIECTBE B WX JMHAMHKE M B3aWMOCBS3H,
PYKOBO/JICTBYSCH MPUHIIUIIAMHY HAYYHOI 0OBEKTUBHOCTU U HCTOPU3MA,

* YMEHHE JIOTUYECKH MBICIUTH, 00Jafass CaMOCTOSITENBHOCTHIO CYKICHHH, MHTEpec K
OTEYECTBEHHOMY M MHPOBOMY KYJIbTYPHOMY M HAy4yHOMY HAacCJE€IMI0, €r0 COXPAaHECHUIO U
MIPEYMHOKEHHUIO.

2.B pe3yabTaTe U3y4eHUs! AUCHUILINHBI CTYIEHT 10JI:KeH:

Osnademp cnegyromiuMu KOMIETEHUUSIMH:

- CIOCOOHOCTH aHATTM3UPOBATH OCHOBHBIE ITAIBI M 3aKOHOMEPHOCTH UCTOPUIECKOTO
pa3BuTHS 00IIeCcTBa 151 POPMUPOBaHUS rpaxaaHckon no3ummu (OK-2)

- CIMOCOOHOCTBIO paboTaTh B KOJUIEKTHBE, TOJEPAHTHO BOCHPUHUMATH COIMAIILHBIC,
ATHUYECKHE, KOH(PECCHOHATIbHBIC U KYIbTYpHBIC paznuuus (OK-6);



B pesynbraTe u3ydeHus Kypca UCTOPUH CTYICHT JOJDKEH:

3HaAMb:

* OCHOBHBIE HAIPaBJICHUS, TPOOIEMBI 1 METO/Ibl HCTOPUYECKON HAYKH;

* OCHOBHBI€ 3TaIlbl U KJIIOUEBbIe COOBITHUS UCTOpHH Poccuu 1 Mupa; 0COOEHHOCTH Pa3BUTHSA
POCCUICKOTO TOCY/IapCTBA, BBIAIOIINXCS JeITeIel 0TeYeCTBEHHON 1 BceoOIIel HCTOPUH.

ymembs:

* COOTHOCUTH OOIIME WCTOPUYECKHE TIPOLECCHl M OTHENbHBIC (DaKThl; BBISBIATH
CYIIECTBEHHBIE YEPThl HCTOPHUYECKUX MPOIECCOB, SIBICHUA W COOBITHIA, aHAIN3UPOBATh
COLIMAIBHO-3HAYMMEBIE MTPOOIIEMBI;

* ¢opMymHpoBaTh W apryMEHTHPOBAHO OTCTAaMBaTh COOCTBEHHYIO TO3HUIHMIO IO
Pa3IMYHBIM POOIEMaM HCTOPHHL.

enaoemu:

* IIpEJICTaBICHUSIMHA 00 MCTOPUH KaK HayKe, €€ MECTe B CHCTEME TYMaHUTApHOTO 3HAHUS;

® MPEACTAaBJICHUAMU 00 OCHOBHBIX JTallax B HUCTOPUH YCJIIOBCUCCTBA U UX XPOHOJIOTHUH,

° KaTeFOPHaHBHO-HOHﬂTHﬁHBIM arrmapaTom H3yqaCMOﬁ JUCHUITIIINHBI,
®* HaBbIKaMM aHajIn3a HCTOPUICCKUX UCTOUYHUKOB.

3. Conep:kanue QM CHUTIIAHbBI

B conep:xanue kypca BKIIOYaeTcsl MOHATHE 00 UCTOPUM KaK HAayKe, O €€ MeCTe B CCTEME
COLIMANIbHO-TYMaHUTAPHBIX HAYK, U3J1araloTCsi OCHOBBI METO/I0JI0IMH HCTOPUYECKON HAYKH.

PackpeiBaeTcst conepkanue U 00I1asi XapaKTepUCTUKA OCHOBHBIX 3TallOB OTEYECTBEHHOM
ucropud. Hawano poccuiickoil rocygapctBeHHOCTH. KueBckas Pych. OTHOKYIbTYypHBIE U
COLMAIBHO-TIOJIMTUYECKHUE MPOIIECCHI CTAHOBJIEHHUSI POCCUICKOM rocyAapcTBEeHHOCTH. [IpuHsaTue
XpUCTHAHCTBA.

Pycckue 3zemumn B XII — nmauane XVI BB. O6pazoBanue Poccuiickoro rocymapcTsa, ero
ucropuueckoe 3HaueHue. Poccus B cepeaune XVI — XVII BB.

Poccuiickoe rocygapctso B X VIII Beke — Beke MoiepHU3ainK U IpocBetneHust. Pedopmbl
Ilerpa 1 kak mepBas MOMBITKA MOAEPHHU3ALMU CTpaHbl, €€ ocoOeHHOCTH. DopMUpOBaHUE
Poccuniickoit wumnepun. OCHOBHBIE HAIPABJIECHUS «EBPOIEU3ALMM» CTPAaHbl. JBOJIIOLHUS
COIMAIBHOM CTPYKTYpPHI oO1iecTBa. JlanbHeiee pacimupenue rpanui] Poccuiickoit ummnepum.

Poccust B XIX cronmerun. IlpomsbiuieHHsli nmepeBopoT B EBpore u Poccun: obimiee u
ocobennoe. Baxxueiiue ycrnoBus nepexona Poccun k uHIyCTpUaIbHOMY OOILIECTBY — pellleHHe
KPECThSIHCKOT'O BOIIPOCA U OTPAHUYEHUE CAMOJIEPKaBUs. M TeIbHOCTD, HEMOCIEA0BATEIBHOCTb,
IUKIUYHOCTh Tpolecca OypxyasHoro pedopmupoBanus. Ponp cyObexkTHBHOTO (hakTopa B
npeogosieHuu orcraBanus. Pepopmbr XIX Beka, ux 3HaueHue. OOmecTBeHHbIC IBIKEHHS B XX
BEKE.

Poccus B Hauane XX Beka (1900 — 1917rr.). OcoOeHHOCTH COLMATBHO-9KOHOMUYECKOTO
pazButus Poccun B Hayame XX Beka. OObeKTHBHAs NOTPEOHOCTh WHAYCTPUAIBHOU
Moaepau3anuu Poccuu. CootHomienue nonutudyeckux cuil B Poccun B Hauwane XX Beka.
Hapactanue «kpusuca camozepkaBusi. IlepBas poccuiickas pesomtonus. OOpa3oBaHue
MOJIMTUYECKUX NapTuil. ['ocynapcTBenHas Ayma Hayaia XX BeKa Kak IEPBbIi ONBIT POCCUICKOTO
napiaMmenTapusMa. CTonbInMHCKas arpapHas pedopma. [lepsas MmupoBast BoiiHa U ydyacTHe B Hel
Poccun. ®espanbckas peBosonns 1917r. u kOpeHHbIE M3MEHEHHUS B IOJIMTUYECKOM KU3HU
CTpaHBI.

®opMHpOBaHUE U CYHIHOCTh coBeTckoro crpost (1917-1991rr.). IlonrotoBka u moGena
OxTs6pBCcKOTO BoOpYyKeHHOr0 BoccTanus B [lerporpaze. I1 Beepoccuiickuii cbe3n CoBEeTOB U €ro
pemieHusl. DKOHOMHMYECKas: M COLMalbHAas IMOJUTHKA OOJBIIEBUKOB. ['pakaaHckas BOWHa H
uHocTpanHas wuHTepBeHuMsA. Cyapba u 3Hauenne HOIla. VYTBepxaeHue ogHONMAPTUHHON
nosmTryeckoi cuctemsl. O6pazoBanne CCCP. [lonmutnueckast 6opbba B mapTUH U TOCYIapCTBE.
CCCP B roas! nepBbIx nsaTuiieTok (konery 20-x rr. — 30-e rr.). @opMupoBaHue peXUMa JTUYHOM
Bracti CranMHa W KOMAaHIHO-aJIMUHUCTPATUBHOM CHUCTEMBI YIPABIEHUS TIOCYJapCTBOM.



Buemmnss nonmtuka CCCP B 20-30-e rr. CCCP Bo BTOpO# MupoBO# 1 Benukoit OteyecTBeHHON
BoliHE. I3MEHEHNE COOTHOLIEHUS CUJI B MUPE MOCIIE BTOPOK MUPOBOM BOMHBL. Havano «xonogHoi
BOMHBDY. TpynHoctu nocneBoeHHoro pa3sutust CCCP. YxecToueHre NOIUTUYECKOTO PEKUMA U
UACOJIOTUYECKOTO KOHTpOJIs. [IOMBITKM OOHOBJIEHUS «TOCYNAapCTBEHHOTO COIMaIn3Ma». XX
cee3n KIICC um ocyxknenme kynbra aumuHocTH CrammHa. «OtTenens» B IyXOBHOU cdepe.
OkoHOMHUYecKne peopmbl cepeantbl 60-X TOA0B, MPUYMHBI UX He3aBepiieHHoCcTH. Hapactanue
KPHU3HCHBIX ABJIEHUH B COBETCKOM oO1ecTBe B 70-¢ — cepenune 80-X rooB. BHemHsAsa nonutuka
CCCP B xoHnue 60-x Hauane 80-X IT.: OT pa3psaAKH K 000CTPEHUIO MEXAYHAPOJHOU 0OCTaHOBKHU.
«Ilepectpoiika»: CyIIHOCTb, II€JIM, 3aJayd, OCHOBHbIE 3Tambl, pe3ynapTaThl. Pacmag CCCP.
O6pazosanue CHI'.

CraHoBJIEHHE HOBOU pOCCHIICKOHN rocymapctBeHHOCTH (¢ 1991- mo Hactosiee Bpems).
JInOepanbHasi KOHLEMUS POCCUNUCKUX peopM: Iepexo] K peIHKY, (POPMHPOBAHHE IPakJaHCKOTO
ob1recTBa u nmpaBoBoro rocynapctia. «lllokoBas Tepanus» skoHOMUYecKkuXx pedopm B Havane 90-
x rojoB. Koucrutymus Poccuiickoit ®enepanuu 1993r. MexHanuoHaabHble OTHOILIEHUS.
[Tonutnyeckue napTuu U obIIecTBEHHBIE IBUKeHUsT Poccuu Ha coBpeMeHHOM a3tare. Poccust Ha
IIyTH MOJiepHU3anuu. Poccus B cucteme MUPOBOM SKOHOMUKH M MEKTyHAPOAHBIX CBS3EH.

4. O0beM TUCHMILIMHBI U BHABI Y4e0HOIl padoThl

O0bem
Bun yaebHoli paboTh B 3a4eTHBIX B
CIMHUTIAX aKaJeMHuec
KHX Jacax

OO0mast Tpy10€eMKOCTb IUCHUIIIHHBI 110 Y4eOHOMY 4 144
TJIaHy

AyAUTOpPHbIE 3aHATHS: 1,3 48
Jlexuun (JIek) 0,9 32
[Tpaktuueckue 3ansatus (113) 0,4 16
CamocrositesibHas padora (CP): 1,7 60
Pedepar 0,6 20
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,3 10
CamMocTosATenpHOE U3yUeHUEe Pa3/IeioB Kypca 0,8 30
Bua utoroBoro KOHTpoJisi: 3k3amMeH (IK) 1 36

O06bem
Buz y4eOHoii paboTsI B 3auerHbIx B
SAMHUIIAX aACTPOHOM.
yacax

OO0masi TpyA0eMKOCTh M CHHUILIHHBI 110 Y4eOHOMY 4 108
IUIAHY

AyIMTOpHBIE 3aHATHS: 1,33 36
Jlexuum (JIek) 0,9 24
[Tpaktnueckue 3anstus (113) 0,43 12
CamocrositesbHas padora (CP): 1,67 45
Pedepar 0,6 15
[ToaroToBKa K KOHTPOJILHBIM paboTam 0,27 7,5
CaMOCTOATENBHOE N3YUEHHUE PA3JIEN0OB Kypca 0,8 22,5
Bua uToroBoro KOHTpoJIsi: 3k3amMeH (IJK) 1 27

AHHOTANUA padoyeil MporpaMMbl Y4eOHOH THCIMILIIHHBI
Pusznueckas Kyabrypa u cnopt (b1.5.04)
1 ean qAuCHUILIHHBI



—  OBJAJICHHE METOJIOJIOTHUEH HAYYHOTO MMO3HAHUS (PU3HUUECKON KyJIbTYpPhI U CIIOPTA;

— OBJAJCHHE CHCTEMOM MpPAKTUYECKHMX YMEHUH U HaBBIKOB, O00ECICYMBAIOIINX
COBEpPILIEHCTBOBAHHE MCUXO(PHU3NUECKUX CIIOCOOHOCTEIH;

— pa3BUTHE CIOCOOHOCTEW WCHOJB30BAaTh pa3sHOOOpa3Hbie (GOpMBI  (HU3NIECKOM
KYJIBTYpPBI, CIIOPTa U TYpU3Ma JUISL COXPAHEHHUS M YKPETUICHHSI CBOETO 370POBBS U 37I0POBbSI CBOMX
ONM3KUX B MOBCETHEBHOM JKU3HU M MPO(ECCHOHATBHON AEATEIBHOCTH

—  (opmupoBaHHE MOTHBAIMOHHO-IIEHHOCTHOTO OTHOWIEHHS K (DM3NYECKOH KYIbTYype,
(U3nIeCKOMY COBEPIIEHCTBOBAHUIO i CAMOBOCIIUTAHHIO, YCTAHOBKA HA 3JI0POBBIA 00pa3 KU3HHU.

2 B pe3yabTrare uU3yYeHHs [JUCHMILVIMHBI OOydalumMiicA 1m0 mporpamMmme
O0axajiaBpuaTa J0JI/KeH:

Oénaoamp cnenyromumu o61ekynbTypHbIME (OK) koMneTeHIMsAMU:

—  CIOCOOHOCTH K caMOOpraHu3anuu u camooodpazoanuto (OK-7);

—  CmocoOHOCTh HCIOJIB30BaTh METOABI M CpelcTBa (DU3MUECKOH KyIbTYpPBI VIS
obecrieyeHus TIOJTHOIICHHOM COIMabHOM 1 mpodeccronanbHoi aestensHocty (OK-8).

3namp:

—  Hay4YHO-TIPAaKTUYECKHE OCHOBBI (PM3UUECKON KYJIBTYPHI U CIIOPTA;

—  COLMaJIbHO-OMOJIOTMYECKHE OCHOBBI (PM3UYECKON KYIBTYpPHI U CIOPTA;

— BIHUSHHE O3/I0POBHUTEIBHBIX CHCTEM (PU3MUECKOTO BOCIUTAHUS HAa YKPEIUICHHE
3I0POBBS, TPOPIIAKTHKY TPO(HECCHOHATHLHBIX 3a00JIEBAaHUN M BPEAHBIX TPUBBIUCK;

— CcrmocoObl KOHTpOJST W OLEHKM (PU3MYECKOro pa3BUTHS UM (pu3nueckoi
MOATOTOBJIEHHOCTH;

— TpaBWIa U CIIOCOOBI IJIAHUPOBAHUS WHAWBHUIYAIBHBIX 3aHATHN Pa3IUYIHON IIETIEeBON
HalpaBJIeHHOCTH;

—  HCTOpHUI0 (U3UYECKOM KYJIbTYypbl M CHOpPTAa, UMETh IPEACTABIEHUE O 3HAYUMBIX
CIOPTUBHBIX COOBITUSIX HE TOJBKO CBOEH CTpaHbl, HO W MHUPOBOIO YPOBHs; Ba)KHEHIINE
JOCTHXKEHUS B 00J1aCTH CIIOPTA;

— cnoptuBHbie Tpaauiuu MXTU-PXTY um. JI.1. MenneneeBa, HOMHUATHh O TIOJABUTAX
CIIOPTCMEHOB B To/ibl Bennkoi oreuecTBeHHOM BOMHBI 1941-1945 rr.

Ymemun:

—  CaMOCTOSTEIbHO 3aHUMAThCS (PU3NUECKON KYIbTYPOH U CLIOPTOM;

—  OCYILECTBJIATH CaMOKOHTPOJIb 3a COCTOSIHUEM CBOEro OpraHusmMa MU coOmoJaTh
[IPaBUJIA TUTUEHBI U TEXHUKU 0€30I1aCHOCTH;

—  OCYILECTBJIATH TBOPYECKOE COTPYIHHYECTBO B KOJUIEKTUBHBIX (opmax 3aHATUIH
(bM3UYECKOU KYJbTYPOU U CIIOPTOM.

Bnaoemy:

— CpeICTBAaMM M METOJaMH YKPEIUICHUs] MHAMBUIYaJIbHOTO 370POBBS, (U3NYECKOTO
CaMOCOBEpPILIEHCTBOBAHMS;

— JOJDKHBIM  YpOBHEM  (pU3MYECKOH MOATOTOBJICHHOCTH, HEOOXOOUMBIM  JUIs
Ka4eCTBEHHOT'O YCBOEHMsI PO(ecCHOHAIbHBIX YMEHUI U HaBBIKOB B Ipoliecce 00y4eHus B BY3e,
st o0ecreyeHusl TOJIHOLIGHHOW COIMaIbHOM M MpO(EeCcCHOHANBHOM AEATeNbHOCTH IOCIe
OKOHYaHHUs Y4eOHOTO 3aBEICHUS.

3 KpaTkoe coaep:kaHue IUCHUNIMHBI

Jucuuruinna (Moaynu) no «Pu3ndeckoil KyabType M CHOPTY» Peaau3yloTcs B paMKax
6a30Boil yactu bnoka 1 «/lucuumnmuHsl (MOIynH)» HporpaMMmbl OakajnaBpuaTa B oObeme 72
aKaJIeMUYECKUX 4acoB (2 3a4eTHbIE €AMHULIBI) IIPU 0YHOU (hopme 0OyUeHUs.

[Iporpamma paccunTana Ha U3ydeHUE AUCLUILIMHBI B TEYEHHE IBYX cemecTpoB (1-ro u 6-
ro), MpeanojaraeT, Yo 0O0yJaromuecss UMEeI0T TEOPETUUYECKYI0 M MPAKTHUECKYIO MOATOTOBKY B
oOnactn «dusnueckas KyJIbTypa U CHOPT».

Pa3geibl AMCHUIIIMHBI M BHABI 3aHATHIA
Monayn HaszBanue monyis Bcero Yacos
Jlex | MII3 |IN®I| KP




1. [Ipenmer «®Pusndeckas KyJabTypa U 18 2 6 9 1
cnopt». Uctopus ®KuC

2 OCHOBBI 3/10pOBOT0 00paza >KU3HU 18 2 6 9 1
(30XK)

3 buonoruueckne 0CHOBBI (GU3NYECKOM 18 2 6 9 1
KYJIBTYPHI U CIIOpTA

4 [IpodeccrnonansHO-TIpUKIaHAS 18 2 6 9 1
¢bu3nveckas KyabTypa U CIopT

Bcero yacos 72 8 24 36 4

Kaxnblii Moy Ib MIPOrpaMMbl HMeeT CTPYKTYPY:

- JIEKLIMY WJIU TEOPETUUYECKUM pa3ae;

- IPaKTUYECKUI pa3zesn, COCTOUT U3: METOAUKO-TIpakThuecKux 3ausatuil (MII3) u yueOHo-
TPEHUPOBOUHBIX 3aHATUH (TMpodeccroHaNbHO-IpUKIaaAHas pusndeckas noarotoska, [1I1DI);

- KoHTpOobHBIN pa3nen (KP).

Teoperuueckuii pazaea GoOpMHUPYET CHCTEMY HAYJIHO-TIPAKTHYECKHUX W CHEIHATBHBIX
3HAaHUW, HEOOXOJUMBIX Ui TOHHUMAHUS HOPUPOJHBIX W  COLHAIBHBIX  IPOILIECCOB
(GyHKIMOHUPOBaHUS (U3NYECKON KyJIbTYphl OOIIECTBA U JIMYHOCTH, YMEHUSI UX aalTUBHOTO
TBOPYECKOTO  HCIIOJIb30BAHUSA ISl  JIMYHOCTHOTO M NpO(EeCCHOHAIbHOIO  pPa3BUTHUS,
CaMOCOBEPILEHCTBOBAHUS, OPTaHU3ALIUN 3/I0POBOr0 00pa3a >KM3HHU MPU BHIIOJHEHUH Y4eOHO,
podeccnoHabHOM U COLIMOKYJIBTYPHOM A€ATEIbHOCTH.

MeToauko-npakTuyeckue 3aHATHS TIPEIyCMaTPUBAIOT OCBOEHHE OCHOBHBIX METO/IOB U
croco60B (opMUpOBaHUS Y4EOHBIX, MPO(ECCHOHATBHBIX M KU3HEHHBIX YMEHHMH U HaBBIKOB
cpeacTBaMu GU3NYECKOM KYIbTYPHI U CIIOPTA.

Ha meToauko-npakTHYecKuX 3aHATUSX YIeNeTcss BHUMaHUE:

- OCHOBHBIM ITpo0OJIeMaM CLOPTUBHOM TPEHUPOBKH;

- BIMSHUIO (DU3UYECKUX YIpaXKHEHUH Ha (GOpMHpPOBaHHE MPOQPECCHOHAIBHBIX KAa4eCTB
OyAylIero crnenuagIucTa U JMYHOCTH 3aHUMAIOIIErocs;

- BOB3JICHCTBUIO CPEICTB (PU3MYECKOrO BOCIHUTAHUS Ha OCHOBHBIE (DU3MOJIOTMYECKHE
CUCTEMBbI U 3BE€HbS OTIOPHO-IBUTaTEILHOIO annapara 3aHUMaloIIerocs;

- BOIIPOCaM IMPOBEJICHUSI COPEBHOBAHM (ITpaBHJia COPEBHOBAHUIL, CHCTEMA PO3BITPHIICH,
ompezeneHue nodeaureneit, 000py10oBaHUE U UHBEHTAPh).

IIpodeccuoHaILHO-NPUKIAIHASL TOJATOTOBKA IPOBOJUTCS C y4eTOM Oymymiei
podeccuoHabHOM JIeATENbHOCTH CTYICHTA.

Y4eOHO-TPEHUPOBOYHbIE  3aHATUS  0a3UPYIOTCS Ha  UIMPOKOM  HCIOJIB30BAaHUU
TEOPETUYECKUX 3HAHUN M METOJUYECKHX YMEHHH, Ha MPUMEHEHHH Pa3HOOOpa3HBIX CPEICTB
(bu3nuecKoil KylIbTypbl, CIOPTUBHOI U MPOQecCrOHAIBHO -ITPUKIATHON GU3NIECKOM MOrOTOBKU
CTYICHTOB.

KonTtpoabublii pa3gen. KpurtepueM ycrnemrHocTd OCBOSHHS Y4eOHOTO MaTepuaia
SBJIIETCS OLIGHKAa MPENoAaBaTelisi, YUUTHIBAIOUIAS pe2yIapHOCMb NOCeueHUsi 00:13ameibHbIX
VuebOHbIX 3aHAmUL, 3HAHUI TEOPETUUYECKOTO pa3jierna MPOrpaMMbl U BBITIOJTHEHHE YCTAHOBIIEHHBIX
Ha JIJAaHHBIM CeMeCTp KOHTPOJIbHBIX TECTOB 0011Iel (PU3NUECKON U TEOPETUUECKOM OArOTOBKH JUIs
OTIIENBbHBIX TPYHN Pa3IUYHONW CHOPTUBHON HampaBieHHocTH. KP BXoAUT B mpakTHYecKHe
3aHSTHS.

4 O0beM y4yeOHOM JMCUMILINHBI

B B I VI
Bunpl yaeOHOM paboThI 3aYETHBIX | aKaJeM. | CeMECTp | CeMeCTp
eJIMHUIAX | dYacax
OO01mas Tpy10eMKOCTh AU CUUILIMHBI MO 2,0 72 1,0 3.ex. | 1,0 3.en.
y4eOHOMY IIAHY 36 yac. | 36 uac.
AyIUTOpHBbIE 3aHATHS: 2,0 712 36 36
Jlexuunm (JIek) 0,5 8 4 4




[Tpaktuyeckue 3austus (I113) 1,0 60 30 30
KoHTponbHbIii pa3aen, BXOAUT B 0,5 4 2 2
aynutopHsbie 3austus (KP)
Buja koHTpOJIA: 3a4eT / IK3aMeH 3auer 3auer 3auer
B B I VI
Buner yae6HOM paboThI 3aYETHBIX | aCTPOHOM. | CEMECTpP | CEMECTp
€MHMIIAX | dacax
OO01mast Tpy/10eMKOCTh THCUUILIMHBI 110 2,0 54 1,0 3.ea. 1,0
y4eOHOMY IIaHY 27 yac. 3.e/l.
274ac.
AyIMTOpHBIE 3aHATHS: 2,0 54 27 27
Jlexuu (JIek) 0,2 6 3 3
[Ipaxtnueckue 3anstus (113) 1,7 45 22,5 22,5
KonTtponbHbIii pa3nen, BXOIUT B 0,1 3 15 1,5
aynutopHsle 3astust (KP)
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3auer 3aver 3auyer
AHHOTaNUA Y4eOHOH MPOrpaMMbl IMCHMILIMHBI
Marematuka (b1.5.05)

1. Iean 1 3212494 JUCHUILIHHBI

Heb0 OMCUMIUIMHBI SBISETCS (OPMUPOBAHUE Yy CTYJAEHTOB CHCTEMBI OCHOBHBIX
TOHSATHN, UCTOJIB3YeMBIX JIJIsi TTOCTPOCHMS BAKHEUIIMX MAaTEMaTUYECKUX MOJENeH, U yMEHHS
HCIIOJIb30BaTh MATEMAaTHUYECKUE METOIbI JJIsI OTTUCAHUS PA3IUYHBIX MPOIECCOB.

OCHOBHBIMH 32/1a4aMHU TUCHHUIUIMHBI, PEIICHUE KOTOPBIX 00ECIIEYnBAET TOCTHKCHUE
LIEJTH, SIBJISTIOTCS:

dbopMupoBaHME TMOHWMAHHMS 3HAYMMOCTH  MAaTEMaTHUYECKOW  COCTAaBJSIOMECH B
€CTECTBEHHOHAayYHOM 00pa30BaHUM OakajaBpa;

O3HAKOMJICHHE C CHCTEMOM TOHATHUM, HCHOJb3YEMBIX [UJIi ONUCAHUS BAKHEHIIMX
MaTeMaTHYEeCKUX MOJIEICH M MaTeMaTHYECKUX METOJIOB, U X B3aUMOCBSI3bBIO;

03HAaKOMJICHHE C TPUMEPaMU IPUMEHEHHUSI MaTEMaTHISCKUX MOJICTIEH U METOJIOB;

(dhopMupoBaHME HABBHIKOB M YMEHHH WCIIOJIB30BAaHUS MATEMAaTHUYECKUX MOJEICH |
MaTeMaTHYEeCKHUX METOIOB.

2. B pe3yabrare wuU3yYeHHs AUCHMIUVIMHBI O0y4YAWIUIMHCA MO MNpoOrpamMmme
0akajiaBpuaTa J10J/IKeH:

Ognademsb cneAyOUMMI KOMIIETCHIUAMU:

- CIIOCOOHOCTBHIO MCHOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JUCHUIUIMH B
npoheCCHOHANBHOM ~ JEATEIBHOCTH, NPUMEHATh METOJbI MaTeMaTHYeCKOro aHaiu3a |
MOJICIMPOBAHUS, TEOPETHYECKOTO U IKCIIEpUMEHTaIbHOro rccaeaoBanus (OIIK-2)

3HaAMb:

o OCHOBBI g depeHnnaibHOro u UHTETPAITLHOTO UCYHCTICHUS,
muddepeHnanbHbIX YpaBHEHHI;

o MaTeMaTHYeCKhe TEOPHUH M METOJbl, JIeXKallhue B OCHOBE MOCTPOCHUS
MaTeMaTHYeCKUX MO/IENEeH;

o OCHOBBI IPUMEHEHHS] MaTEMaTHYECKIX MOJIETIEH 1 METOOB.

ymembo:

° BBIOMpATh MAaTeMaTHYECKHE METOJbl, MPUTOJHBIE JUIsI PElIeHUS KOHKPETHOM
3a/1a4u;

° WCIIOJIb30BaTh MAaTEeMaTHYECKHE TOHSATHS, METOJIbl W MOJENH JJS OIHCAHUS

PA3JIMIHBIX IIPOUCCCOB;



o BBIABJIATH MATCMATUUCCKUEC 3aKOHOMCPHOCTH, JICKAIIUEC B OCHOBC KOHKPCTHBIX
IMpOLECCCOB;

e UCIOJIb30BaTh OCHOBHBIE METO/Ibl CTATUCTUYECKON 00pabOTKHU JaHHBIX;

e MIPUMEHATh MATEMAaTUYECKUE 3HAHUSI HA MEXIMCLIUIUIMHAPHOM YPOBHE.

enaoemu:

° OCHOBaMH  (yHJAaMEHTAIBHBIX  MaTEMaTHUYECKUX TEOpPUH U  HaBBIKAMH
HCI0JIb30BAHUS MaTEMaTUUECKOT 0 anmnapara;

. METOJ[AMH CTaTUCTHYECKONH 00pabOTKN MHPOPMAIIIH.

3. Kparkoe conep:kanue quCHUIINHBI:

1 CEMECTP

1.BBenenue.

[Ipenmer u meToapl MaTeMaTHKU. OnKcaHre OCHOBHBIX pa3jienoB Kypca. [IpaBuiia

1 TpeOOBaHUs NIPU U3YUEHHUH Kypca.
2. DIeMEeHTHI anreopsl.

Uucnosele MHOXeCTBa, KomIulekcHble yncia. Onpenenurenu 11 u I nopsakos.
BekTopsl: OCHOBHBIE MOHATHS, CKAISIPHOE, BEKTOPHOE M CMEIIAHHOE MPOU3BEACHUS BEKTOPOB.
AHanuTndeckas reoOMeTpus: IpsiMas Ha IIJIOCKOCTH, KpuBble Il mopsiaka. Martpuisl: 1edcTBUS HAl
MaTpHllaMH, TPUBEIEHHE K CTylmeH4YaroMy Buay M Buay laycca. Panr matpuinsl. OOparHas
marpunia. Teopema Kponekepa-Kanemmm. Pemenune cucrem JIWHEHHBIX —anreOpandecKux
ypaBHeHU. CoOCTBEHHBIE YnCiIa U BeKTOpbl. KBagpaTuuHbie GOpPMBL.

3. ®yakuus oxHoi nepemeHHoi. [Ipeaen Gynkuun. HempepsBHOCTH (GyHKITUH.

Oyuknua.  Crnocobwsr  3amanus  (ynakumu. I[lpemen  QyHkmum B TOuKe.
OnnoctoponHue mpenensl. [Ipenenst Ha OeckOHEYHOCTH. beckoHEUHO Manble U OECKOHEYHO
Oospmue GYHKIIMW, WX CBOWCTBA M B3amMHas cBs3b. CBoiicTBa mpenenoB. [lepBeiii u BTOpOit
3aMeuaTesibHble npeaenbl. HenmpepbhlBHOCTh (YHKIMHM B TOYKEe M Ha mpomexyTrke. CBoiicTBa
(GyHKIMI, HEMIPEPhIBHBIX HAa OTpe3KaxX. Touku pa3pbiBa GYHKIHNU U UX KIIacCU(PUKALIUA.

4. InddepenimanpbHoe HcunciaeHUue GYHKITUN OJHOU ITePEMEHHO.

[IpousBomHas GyHKIIMH, €€ TEOMETPUUYECCKUN M MEeXaHWYeCKHi cMmbIci. [IpaBuima
mupdepenniupoBanus. Tabmuiia OCHOBHBIX MNpou3BOAHBIX. Juddepennuan GyHKIUM, ero
MPUMEHEHUs] K NPUOIMKEHHBIM  BBIYUCIEHUSM. HBapuantHOCTh  (OpPMBI  MEPBOTO
mapdepennmana. IlpowsBomHas cioxHoit ¢yHkiuu. uddepenuupyemoctp QyHKIUU:
oTpeieNieHue, TEOPEMBI O CBsI3U MU (HEPEHIIUPYEMOCTH C HEMPEPHIBHOCTHIO U C CYLIECTBOBAHHEM
npou3BoiHOM. OCHOBHBIE TeopeMbl AuddepeHuanbHoro ncurcnenus: Poms, Jlarpanxka, Kommu.
[IpaBuno Jlonurans (packpeiThe HeompeneneHHocteil). [Ipou3BogHbIe BBICHIUX MOPSIKOB.
JlokanbHelil 3KCTpeMyM (QyHknuu. HeoOXoauMble U JOCTATOYHBIE YCIOBHUS SKCTpEMyMa.
[IpaBuno uccnenoBanus (yHKIMH Ha MOHOTOHHOCTb U SKCTpeMyM. lIpu3HaKu BBIMYKIOCTH U
BorHytoctd (QyHkiuu. Touku neperuba. HeoOGxoaummoe M I0CTaTOUHOE YCIOBUS Teperuoa.
AcuMnTOTHI PYHKITNH, UX BUBI U cIOCOOBI HaxoxkIeHus1. O011as cxema uccienoBanus pyHKIUH,
MOCTPOCHUE UX TPAPHUKOB.

5. MHTerpanbHoe ncuucienue GyHKIMHU OTHOW epEMEHHOIA.

[TepBooOpa3nas ¢yukius. HeonpenenenHslii mHTErpan u ero cBoiictBa. Tabnuia
OCHOBHBIX HHTErpajioB. MeToAbl HWHTEIPUPOBAHUA: HEMOCPEACTBEHHOE WHTEIPUPOBAHUE,
MHTETPUPOBAHUE II0JICTAHOBKOM, MHTETPUPOBAHUE 110 YacTsAM. MHTerpupoBaHue panoHaIbHbBIX
npoGeit. MHTerpupoBaHre HEKOTOPBIX HPPALMOHATBHBIX M TPUTOHOMETPUYECKUX (YHKUIHUH.
OnpeneneHHblil UHTErpall, €ro reoMeTpuuecKuil cmpici. CBOMCTBA ONPEAEIEHHOTO MHTErpaa.
@®opmyna Herotona-Jleitbuuna. Teopema o0 cpeaHeM 3HAYeHHMH. 3aMeHA MEPEMEHHON u
MHTETPUPOBAHKUE II0 YaCTAM B OIpPEACICHHOM wuHTerpane. lIpuinokeHus omnpenereHHoro



MHTErpaja K BBIYMCICHUIO TUIOMaaei miockux ¢uryp. [ToHsTre HecOOCTBEHHBIX HHTEIPAJIOB:
OIIPENEICHUs, CBOMCTBA, METOAbl BEIYUCIICHHUSL.

2 CEMECTP

1.Juddeperimansroe ucuncnenne (GpyHKIMA HECKOJBKHX MEPEMEHHBIX. DJIEMEHThI TEOPHU
TOJI.

OyHKIMKM ABYX W 0oJiee TEPEeMEHHBIX: OIpeesieHre, 00JacTh OmpeaeieHus, 001acTh
W3MEHEHHUs, IeoOMeTpUuecKas HHTeprnperanusi, JuHuu ypoBHA. Ilpenen ¢yHkumm B TOUKe.
YactHbele mpow3BOHBIE (HAa mpuMepe (QyHKIMH IBYX TepeMeHHbIX). JluddepeHnupyeMocTsb
(GYHKIMM HECKOJBKUX IepeMeHHbIX. JloctaTounsle ycnosus muddepermupyemoctu. [lomHas
npousBojHas. [IpousBonnas cnoxHoi ¢GyHkuuu. [Tomueiii nuddepenunan. MHBapuaHTHOCTH
noinHoro  auddepeHnuana.  AHAIUTUYECKHH  Tpu3Hak  mojiHOrOo  nuddepennnana.
JuddepenurpoBanre (QyHKIUUM OJHOM M JBYX IEPEMEHHBIX, 3a/JlaHHON HesBHO. YacTHble
MIPOU3BO/IHBIE U NOJIHBIE AU epeHIalIbl BHICIINX TOPAIKOB. Teopema 0 paBeHCTBE CMEIIaHHbIX
MPOU3BOJHBIX (A7 (YHKIMM JBYX INepeMeHHbIX). JlokalbHble 3KCTpeMyMbl (YHKIUHU JABYX
MIEPEMEHHBIX: HEOOX0JMMOE U JOCTATOYHOE YCIIOBUS IKCTpEMYyMa. Y CIIOBHBIM IKCTpEMYM (METOT
MHOXxuTenel Jlarpamka). Hanbomnbiee n HanMmeHpiiee 3HadeHue QyHKIIUNA B 3aMKHYTOM 00J1aCTH.
OcHoBHbIE TOHATHA Teopun mnosA. CkamsgpHoe mosie. [loBEpXHOCTHM W JIMHHM YPOBHS.
[IpousBoiHas MO HaMpaBIeHUIO. ['palueHT CKaJIspHOIo MOJs U ero cBoicTBa. BekTopHOe mose.
Juseprennus noiist. Potop nosns. Ces3p MeXAy TpaJUeHTOM M POU3BOIHOMN IO HAIIPaBJIEHUIO.

2. KpaTHble HHTErpAJIBI.

JIBOMHOW HHTErpal: OMpEACNICHUE, N'e€OMETPUUECKUN CMBICI, CBOMCTBA. Brruuciienue
JIBOMHOTO MHTErpajia B JCKApTOBOW W MOJApHOM cuctemax koopauHat WMurterpan Ilyaccona.
TpoitHOW HMHTErpal: ONnpeaeaeHrue, reOMETPUUYECKUA CMBICH, CBOWCTBA. BhIuncieHne TpoiHOTO
uHTerpana. [IpunoxkeHus IBOMHOTO U TPOMHOTO MHTETPAJIOB.

3. KpuBOJIMHEITHBIE U TOBEPXHOCTHBIE UHTETPAJIbI.

KpuBonuHelHbIiI MHTErpall M0 KOOpJMHATAaM: OIpeAeJCHHE, CBOMCTBA, BBIYUCIICHUE.
Pabota B cuioBom nosie. @opmyna ['puna. KpuBonuHeitHbIe HHTETPaIbl, HE 3aBUCSIINE OT ITyTH
unterpupoBanus. [loTeHnmanbHas QyHKIUS, MOTeHIHAIbHOE moje. [loHATHe MOBEPXHOCTHOTO
unterpana. [lotok BekTopa uepe3 moBepxHoCTh. Teopema ['aycca-Octporpaackoro. @opmyna
Crokca.

3 CEMECTP

1. IuddepenunanbHbie ypaBHEHHs IEPBOTO MOPSIIKA.

Juddepenunanpable ypaBHEHHUS: MOPSAOK, pEIICHHE, TeopeMa CYIIECTBOBAHUS H
€IMHCTBEHHOCTH pemieHus. 3anada Komm. YpaBHeHUsS C pa3feNsONIUMUCS IEePEeMEHHBIMU.
Opnoponnsie nuddepennuanbupie ypaBHeHus. Jluneinole auddepeHnnaibHble YpaBHEHUS
MIEPBOTO MOPAIKA. YPABHEHUS B MOJIHBIX T depeHiranax. IHTerpupyonmi MHOKUTENb.

2. IuddepenunanbHble ypaBHEHUs: BTOPOTO U N-TO MOpsiaKa.

Juddepennnanbable ypaBHEHHsI BTOPOTO HOPSI/IKA, JOMYCKAIOIINe MOHWKEHNE MOpsAKa.
JIuneitnble quddepeHnnanbHble ypaBHEHHsT BTOporo nopsiaka. CoiictBa pemienuil. Jlunelinas
He3aBucuUMOocTh GyHKuui. Onpenenurens BpoHnckoro. CTpykTypa oOIiero pemeHus JMHEHHOro
middepeHLnanbHble  ypaBHEHUsT BTOpOro mnopsaka. PyHpaMeHTadbHas CUCTEMa peIIeHUi.
JIuneitnble ofHOpPOAHBIE AU depeHInaTbHble YPaBHEHUS! BTOPOTO MOpPSAAKA C TMOCTOSHHBIMHU
KoapduIMeHTaMU: MOCTpoeHue oliero pemenus. Meron Ditnepa. JIuHeliHble HEOTHOPOIHBIE
middepeHnnanbHble ypaBHEHUS] BTOPOTO MOPs/IKA C MOCTOSTHHBIMU Koddduirentamu. Oouee u
YaCTHOE peIIeHUs] HEOJHOPOAHBIX ypaBHeHUH. JIuneltHble quddepeHnnanbable ypaBHEHUS N-TO
MOpsAZIKA: CBOMCTBA pEILICHHUH, TEOPEMBI O CTPYKType OOIIEro pemieHus, MEeTOJl BapHaluu



MOCTOSIHHBIX. JIuHelHbIe muddepeHnnanbHbie ypaBHEHUS N-TO TOPSAIKAa C TOCTOSHHBIMU
Koa(duimeHTaMu. AJTOPUTM MTOCTPOCHUS OOIIETO PEIICHHUSL.

3. Cucremsl muddepeHIHaTbLHBIX YPABHEHHH.

Cuctemsl muddepeHIaIbHBIX YPaBHEHUH MEPBOTO MOPsIKa: 0OIIMe MOHATHS, TeopeMa
CYLIECTBOBAHMS U €IMHCTBEHHOCTHU 00111ero pemenus. CucreMbl TMHEHHBIX AU PepeHIHaTbHBIX
YpaBHEHHI TIEPBOTO TOPSIKA: MHTETPHUPOBAHUE METOJOM HCKIIOUeHHUs. CHUCTEMBI JIMHEHHBIX
maddepeHInanbHbIX ypaBHEHUH NEPBOTO TMOPSIKA: CBONCTBA PEIICHHH, TEOPEMBI O CTPYKType
oOIIero pemeHusi, METOJA BapuallMd TOCTOSHHBIX. CHCTEMBI JIMHEWHBIX OJHOPOJIHBIX U
HEOJHOPOAHBIX (D (epeHINATEHBIX YPAaBHEHU ¢ MOCTOSIHHBIME KO3 uimmenTaMu. DIeMeHThI
TEOPUH YCTOMUMBOCTH. METO bl YHCIIEHHOTO pemeHns qudQepeHnnanbHbIX ypaBHEHUH.

4. YucnoBele U GYyHKIMOHATIbHBIE PSIIbIL.

UucnoBble psifibl: OCHOBHBIE MOHSTHS, CBOMCTBAa CXOASIIUXCS PSAOB, HEOOXOAWMBIN
MpU3HAK cXoAuMOCTH. ['apmonmdeckuid psa. Psagsr [upuxie. IIpu3Haku cpaBHEHHs PSAIOB C
MOJIOKUTENbHBIMU usieHamu. [lpusnak JlanamOepa. VHTerpanbHbI U paJuKadbHBIA TPU3HAKU
Kommu. 3nakodepenyrommecss psapl: npuszHak JleiiOHuia. 3HaKONIEpEMEHHBIE PSIIbI: TTOHSITHUS
a0COJIFOTHON M YCIIOBHOM CXOJIMMOCTH, MPU3HAK a0COJIFOTHON CXOTUMOCTH, CBOMCTBA a0COJIFOTHO
U YCJIIOBHO CXOJSIIUXCS PSIIOB.

OyHKIMOHAIBHBIE PSI/Ibl: OCHOBHBIE MOHATHUSA, 001acTh cxoauMocTu. CTeneHHble
pAdbl: paauyc, HHTEpBai, obaactk cxoaumocTu. CBoiicTBa cTreneHHbIX psiioB. Psaapr Teiinopa u
MakxsopeHa: cBOICTBa, YCIIOBHE CXOJIMMOCTH psiJia K UCXOJHOU (PYHKIIUU, OCHOBHBIE Pa3yIOKEHUS.
Paznoxenue ¢pyHKImMU B psat MakiopeHa ¢ TOMOIIBIO OCHOBHBIX pa3iiokeHui. [ maBHOE 3HaueHue
dbyakuun. DxBuBajieHTHbIe (QyHkumu. I[lpumenenue psgoB Teinopa w Makimopena uist
BBIYHCIICHUS NIPEECIIOB.

5. 3akiroueHue.
Hcnonp3oBanne MaTeMaTHYECKUX METOJIOB B TPAKTHICCKOH JCSITEIHPHOCTH.

4. O0beM yueOHOH JUCUMIIIIMHBI

Bcero 1 cemectp 2 cemecTp 3 cemecTp
Bub1 yueOHoii padoTei 3au4. e/ 3a4. e./ 3a4. e./ 3a4. e/
aK.qyac aK.qyac aK.qyac aK.qyac
DT TR TOIET 15/540 5/180 41144 6/216
MMCHATNIMHBI 110 Y4eGHOMY IUIaHY
AYIMTOpPHbBIE 3aHSITHS: 5,3/192 1,77/64 1,77/64 1,77/64
Jlexuunm (JIek) 2,65/96 0,88/32 0,88/32 0,88/32
13) Hpaxriieckue AT 2,65/96 0,88/32 0,88/32 0,88/32
CamocrosiTeibHas padora (CP): 7,7/1276 2,23/80 2,23/80 3,24/116
Bua xonTposs: 2172 IK3aMeH- 3ader ¢ JK3aMeH-
JK3aMeH/3a4er 1/36 OLICHKOI1 1/36
Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Bujbl yuedHo# padoThI 3a4. e1./ 3a4. e1./ 3a4. el1./ 3a4. el1./
acTp.yac acTp.yac acTp.yac acTp.yac
DI W TR UL 15/405 5/135 4/108 6/162
MUCHAINIMHBI 10 Y4eOHOMY IUIaHY




AyIUTOPHBIE 3aHSITHS: 5,3/144 1,77/48 1,77/48 1,77/48
Jlekiuu (JIek) 2,65/72 0,88/24 0,88/24 0,88/24
13) Hpaxrutieckue SAHATIA 5 65172 0,88/24 0,88/24 0,88/24
CamocrosiTeibHast padora (CP): 7,71207 2,23/60 2,23/60 3,24/87
Bua xoutpoas: 2/54 JK3aMeH- 3aver ¢ JK3aMeH-
JK3aMeH/3a4uer 1/27 OLIEHKOM 1/27

AHHOTaNUA padoyeil MPOrpaMMbl JUCHUIITIMHBI

HNudopmaruka (51.5.06)

1. 1. leam u 3aaa4u AMCHMIIJIMHBI

Henb quctumuivHel — npuoOpeTeHre 6a30BbIX 3HAHUN O COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHSAX, a TaKKe YMEHHH U TPAKTUYCCKUX HABBIKOB B 00JIACTH WH(OPMATHUKH,
HCIOJIb3YEMBIX MPH PEIICHUH HAYYHBIX U MPAKTHYCCKUX BBIYHCIUTEIBHBIX 3a/1a4 CTYJICHTAMH
BCEX CHEIUATBbHOCTEN.

3amaud  JUCHMIUIMHBI - H3y4eHHE METOJIOB XpaHEHHUs, OOpaboTKM U Iepeaayu
WHPOpPMAIMK C WCMOJIB30BAaHUEM IEPCOHATBHBIX KOMIBIOTEPOB, JIOKAIBHBIX W TIIOOAIBHBIX
CeTeil; M3y4eHHe YHCICHHBIX METO0B PELIEHUS MPOCTEUIINX 3314 MAaTEMAaTUYECKOTO OMTHUCAHUS
XHUMHKO-TEXHOJIOTHYECKMX  TIPOIECCOB,  NPUBHUTHE  HABBIKOB  AJITOPUTMHU3ANNA U
MPOrPAMMHPOBAHKS C WCIIOJIH30BAHHEM CTAHJIAPTHBIX TAKETOB MPHUKIAIHBIX MPOTPaMM IpH
PELICHUH MTPOCTEHIINX BHIYUCIUTEIbHBIX 3a/1a4.

2. B pe3yabrare wu3yYeHUs AUCHUIUVIMHBI O00y4YawIIUiici 1O MporpaMmme
0akajiaBpUaTa J10J/IKeH:

Osnademsb cneayOUIMIMI KOMIIETEHIUAMU:

- CIOCOOHOCTH pellaTh CTaHAApTHBIE 3aJadyd MPOo(ecCHOHAIBHON AeATeIbHOCTH Ha
OCHOBE MH(pOpMAITMOHHON M OMOIHOTpadrIecKoi KyJIbTYphl C TPUMEHEHHEM HH(GOPMAITMOHHO -

KOMMYHHMKAIIMOHHBIX TEXHOJIOTH M C YYEeTOM OCHOBHBIX TpeOOBaHH HH(POPMAIMOHHON
6ezomacuoctu (OITK-1).

3namp:

- cBO¥icTBa MH(pOpPMAIHH, CIIOCOOBI €€ XpaHEeHHs U 00pabOTKH;

- CTPYKTYPY, IPUHLHUIIBI paOOThI U OCHOBHBIE BOZMOXHOCTH DBM;

- TOTIOJIOTHIO U aPXUTEKTYPY BBIYUCIUTENBHBIX CETEH;

- IPUHIUIIBI aJpecaliiy MMoJIb30BaTeNel, KOMIIBIOTEPOB U PECYpcoB B ceTu MHTepHeT;

- paznuyath U pacundpoBbBaTh [P — anpec, ToMeHHOE UMSI KOMIIBIOTEPA;

- a TaKKe BJAJIeTh HaBBIKAMU CAMOCTOSTEIBHOTO PpEUICHHS 3aJady Ha KOMIIbIOTEpeE,
BKJIIOUAIONIUE TIOCTAHOBKY 33aJ1a4H, pa3paboTKy alrOpUTMa U OLIEHKY ero 3pPeKTUBHOCTH;

- CTPYKTYpY, IPUHLHUIIBI paOOThl U OCHOBHBIE BOBMOKHOCTH DBM;

- OCHOBHBI€ THIIBl AITOPUTMOB, S3BIKH TPOTPAMMHPOBAHHUS;

- CTaHJapTHBIE MPOTPAMMHBIE 0OecTIeYyeH s CBOeH Mpo(hecCHOHATBHOM e TENbHOCTH;

- aJITOPUTMBI PEUICHHs] HETMHEHHBIX YpaBHEHU;

- aNITOPUTMBI OTHOMEPHOW ONTUMH3AIIHH;

Ymemo:

- MICaTh U OTJIAKUBATh TPorpaMMbl Ha VBA 10 pazpaboTaHHBIM alropuTMam;

- MPUMEHSTh METOJIbl MATEMATHUECKON CTATUCTUKY JIsl PEIIeHUs] KOHKPETHBIX 3a/1a4;

- HCIIOJIb30BAaTh TAKeThl NPUKIATHBIX MPOrpaMM TNpU JalbHEHIIeM OOy4eHHH U
MPAKTUYECKON JEeSITENEHOCTH.

Bnaoemy:



- HaBbIKAMHM CAMOCTOSITEJIBHOIO pEHIeHMs] 33Jad Ha KOMIIBIOTEpPE, BKJIHOYANOLINE
MOCTAHOBKY 3a/1auM, pPa3pabOTKy aJIroOpuTMa M OICHKY ero 3(QQEeKTHUBHOCTH METOAAMHU
MaTeMaTH4ECKON CTAaTUCTUKHU [yl 00paObOTKU SKCIIEPUMEHTA;

- METOJAMH peAIM3alUU AITOPUTMOB Ha KOMIIBIOTEPAX.

3. Kpatkoe coaep:xaHue AMCHUTINHBI:

3.1. ApxurekTypa KOMIIbIOTEPOB 1 KOMIIbIOTEPHBIX CETEH:

HCTOpUS Pa3BUTHUS BHIYMCIUTENIBHON TEXHUKU U MIEPCOHAIIBHBIX KOMIIbIOTEPOB. KpaTtkast
UCTOpUS Pa3BUTHUSL BBIYUCIUTENIBHOM TEXHUKM U THepcoHalbHbIX KommbtoTepoB (I1K).
Boruucnurensnas mamuaa @on-Helimana u mamuna Teiopunra. Pazpabotkun Hopbepra Bunepa;

apxurektypa IIK, anmapartneie cpencta IIK. Mcmonb3yemble CUCTEMBI CUHCICHUS,
2JIEMEHThl MaTemaTuuyeckoil soruku. OOmee mnpencraBieHue o [IK um ux BO3MOXKHOCTSX.
OyuknuoHansHas cxema IIK, wmarucrpanpHO-mMOnynbHbIM —npuHOUN nocrpoenus IIK.
Anmnaparnsie cpeactsa I1K: muxpormnpoueccop, onepaTuBHas U K31 MaMATh, BHEIIHSS MaMSITh,
IIMHBI aJpeca, KOMaHJ M JaHHbIX, TaKTOBBIM reHeparop. [IpMHIMI OTKPBITONH apXUTEKTYpPHI:
CUCTEMHasl 1IMHa, pa3psaHocTs. [lepudepuiinbie ycrpoiictBa I1K: knaBuarypa, Mbllib, MOHUTOP,
npuHTep U p. OcoOeHHOCTH MpeACTaBIeHUs JaHHBIX HAa MAlIMHHOM ypoBHe. IIpenmyiiectBa
uu(ppoBOro MpeAcTaBlieHUuss HHQOpPMAMM Tepe]] aHAJIOIOBBIM IPEACTABICHHUEM: BBICOKOE
KayecTBO 3allUCH M OTOOpakeHHs HHPOpMAIUHM, MPOCTOTa U HANEKHOCTh IyOIMpOBaHUs
(kommupoBaHusi) uHMopMaruu Oe3 moTepu KadecTBa. CHCTEMBI CUMCICHUS (IecATUYHAS,
JIBOMYHAs, BOCbMEpPHYHAsl, IIECTHAJlaTepUyYHas), MpaBuiIa IMEpeBoJa M3 OJHON CHUCTEMBI B
Ipyryto. OJeMEHThl MaTeMaTH4eCKOW JIOTMKH: MOHSTHS (QOpPMaIIbHOM JIOTMKH, OCHOBHBIE
JIOTHYECKHE oTeparuu U GopmyIsl, Jorndeckue ocHOBbI padoTsl [1K;

KOMITBIOTEPHBIE CETU: TOIMOJIOTMM CEeTeH, MX XapakTepucTuku. KommbroTepHas ceTh -
COBOKYITHOCTb KOMIIBIOTEPOB M Pa3IM4YHBIX YCTPOMCTB, oOecrneduBaromux HHGOPMAIMOHHBIN
OoOMEH MEXJy KOMIBIOTEPAMH B CETH 0€3 HCIOJIb30BAaHUS KaKUX-JIMOO IMPOMEXYTOUHBIX
HocuTenel nHpopManuu. Tomojoruu cerei: 3Be3qHasi, MHMHHAS, KoJiblieBasi. CeTH 3aKphITOTO
TUNA: JIOKAJIbHBIE U PACHpEICICHHbIE CEeTH, KOPHOpaTHBHbIE ceTH. IIporpaMMHO-TeXHHYECKOE
obOecrieueHue: aganTep, KOTOPBHIM YIPaBIAETCS CIENHUATBHONW MPOTpaMMON JipaiiBepoM;
ONEpallMOHHAs CHUCTEMa, YNPABISIONAs KOMIIBIOTEPOM, IPEAOCTABISIOIIMM  PECYpChI;
IIPOTOKOJIBI - 0COOBIE SI3bIKU, HA KOTOPBIX OOMEHHUBAIOTCS MHPOPMALE KOMIIBIOTEPHI B CETH
(TCP, TCP/IP, UDP). I'mo6anbubie cetr pasnuunoro macimrada (WAN —Wide Area Net, MS
Network wu Internet). Bo3moxxnoctn cetm HWuTepHer. OnektponHas mnouta. J[octynm K
nHpopMalMOHHBIM pecypcaM. Cucrema TenekoH(pepeHUn. Anpecanuus U INPOTOKOJIbI B
HNuTtepner;

MyJIbTUMEHA — JUAJIOrOBas KOMIIBIOTEPHAsl CHUCTEMa, 00eCcIIeYnBaOasi CUHTE3 TEKCTa,
rpaduKy, 3ByKa, pedd M BUIEO. YCTpOoHCTBa MynbTuMeana. TpeboBaHUS K MyJIbTUMEIUNHBIM
CpeAcTBaM KOMIBIOTEpOB. PaciiypeHHble BO3MOKHOCTH 00pabOTKH, IIpeoOpa3oBaHus, CUHTE3A
nHpopManuu (KOMITBIOTEPHAS aHUMAIWs, MOAU(PUKAIIMA U300paKEHUM, TpeXMepHas rpaduka).
MynbTumenuiinsle nporpammsl. [IporpaMmsl peakTupoBaHus, MOHTaXa 3ByKa M BUJieo. Buneo-
pelakTopel, MOAYIM cHeud(p(EeKTOB, MOHTAXKHbIE CTYIUMU. OJEKTPOHHbIE MpPE3ECHTAlUU
(ocHOBHBIE BO3MOXXKHOCTH MS PowerPoint), 3Tambl co3maHus Mpe3eHTalMi, CTPyKTypa
MIpE3eHTaIMi 1 0COOEHHOCTH PabOTHI C PEJAKTOPOM.

3.2. [IporpammHOe obecrieueHue:

CTPYKTypa OMNEpaliOHHBIX CHUCTEM, MaKeThl MPHKIaaHbIX mporpamm, MicrosoftOffice.
Knaccugukanus nporpaMMHbIX cpeicTB. CHCTEMHOE U MPUKIIAJHOE POrpaMMHOe o0ecriedeHne
ITK. O630p onepannonubix cucteM (OC). [Tpuniunst coznanus u coctaB OC: sapo, untepdeiic,
npaiiBepsl. Kpatkas xapakrepuctuka WINDOWS, moxyneHblii npuniun noctpoenus. Cpena
WINDOWS: okna, uX sneMeHThl, paboTa B MHOTOOKOHHOM pexume. PaGora ¢ oObexTamu
WINDOWS. Spasiku u pabota ¢ Humu. Ilanku: coznanue, nepeMMeHOBaHHE; KOMUPOBaHUE U
nepemMeleHue 00beKTOB (TanoK U SPJBIKOB), yraneHue o0bekToB. Kop3uHa u ee Ha3HaueHHE.
Hactpoiiku WINDOWS: nata u Bpems, HacCTpoiKa MBI, SKpaHa. DJIEMEHTbl TEXHUYECKOTO
ceppuca [IK: ycTaHOBKa OnepaniMOHHON CHCTEMBI, CO3AaHUE WHIMBUIYAIbHOW ONEpaliMOHHON



cpeabl TOJb30BaTENsl, MOJJICPKKA LEIOCTHOCTH MH(GOPMAINK, PACHIMPEHHE W MOJACPHU3ALUS
KOH(UTYpaIiy anmapaTHeIX U IPOTPAMMHBIX CPEICTB

TexcroBeiii pegakrop WORD, pemakTopsl MareMaTHYeCKHMX M XUMHYECKHX (OPMYIL
OCHOBBI HCHOJB30BAaHUS TPOrpPaMM OOLIEr0 Ha3HaueHus (KpaTKuil 0030p) Ha mpuMepax
TEeKCTOBOro pemakropa WORD, peaakTopoB MaTeMaTH4YeCKUX M XUMHYECKUX (GOpMyI.
Ocob6ennoctu TekcToBoTo penakropa WORD. Beon u penaktupoBanue Tekcra. KonnpoBanue u
nepeMenieHne 00beKToB, padboTa ¢ Tabimiamu. Beidop Buna, pazmepa mpudra, GopMaTupoBaHue
cuMBOJIOB U ab3aneB. KomupoBanme dopmata. OCOOEHHOCTH CO3JAaHHS CCBHIJIOK, OTJIABJICHHU.
Co3maHue JOKYMEHTOB pa3iIMuYHBIX (OpPM (CTAaHIAPTHBIX M HECTaHIAPTHHIX). Vcmomp3oBaHHe
penakTopa MaTeMaTu4eckux (popMyI B TEKCTOBBIX JOKYMEHTaX. PemakTop xumMudeckux Gopmyit,
HazHaueHHe W ocoOeHHOCTH paboTel. KommpoBanume XWMHUYECKHX (GOPMYT B TEKCTOBBIE
JTOKYMEHTHI.

Cucrema ynpasnenus 0azamu naHaeix ACCESS: cosnmanme monb3oBatensckux CYB/I,
(dhopmupoBaHme 3aIPOCOB, 0TUEeTOB U hopM. MHpopMalinonHbie cuctemMbl. CUCTEMBI yIIpaBICHUS
Oankamu 1 0a3aMu TaHHBIX. PensironHas Moienb naHHbIX. CTpyKTypa 3aliCcH, METOIbI JOCTYIa
k uHQopManuu. OOmeH nanHbiMH c apyrumu npuiokeHusiMu WINDOWS: texcToBbIME
peIaKTopaMu U AJIEKTPOHHBIME Tabnuiamu. Pensimmonnast 6a3a nanueix ACCESS. I'maBHoe okHO,
MEHIO KOMaHJ, IaHenb HHCTpyMeHTOB. Co3laHWe W OTKphITHE 0a3bl JaHHBIX. BBom u
pEelaKTUPOBAaHUE JAaHHBIX B pPEXHME TaOIUIBI M pPEeXHME KOHCTpykTOopa. DopmupoBaHue
3arpocoB. 3ampochl MPOCThIE H MHOTOTAOIMYHBIE, 3aMPOCH ¢ yciaoBusiMA. Co3/IaHHE OTYETOB U
dhopm. Texnosorus peanuzaruu npocrermux 3aaad cpeacrsamu CYBJl ACCESS.

Pemenue BuUMCIMTENBHBIX 3aaa4d Cc wucrnoib3oBanueM EXCEL: oOpabotka Tabnmwil,
MOCTpOCHHE TpaduKOB W JWarpaMM, BBIYUCIICHWE MATPUYHBIX BBIpaXeHHWH. Ha3HaueHue
anektpoHHbIXx Tabmun (MS EXCEL). OcoGennoctu Tabmuunoro mporeccopa EXCEL wu
WCIOJI30BAHUE €T0 IS pelieHus] HHPOPMAIIMOHHBIX U MH)KEHEPHBIX 3a1a4. TexHuka paboTsl ¢
EXCEL. Oxno EXCEL. AGcontoTHas W OTHOCHTENbHAs ajapecaius. BriieneHue sdeexk,
nepemerieHue no pabodyemy nucty. Pacuer mo ¢opmynam. Konupoanue ¢popmyn. Iloctpoenune
rpa¢ukoB. PacueT pyHKIIMOHAIBHBIX 3aBUCUMOCTEH U MMOCTPOCHUE TparaecKx n300pakeHHi ¢
ucronp3oBanueM craHmapTHeix ¢yHkiuid EXCEL wu wmacrepa dynknuii. I[loctpoenue
MOBEPXHOCTEN C UCMOIb30BaHNEM MacTepa auarpamm. Padora ¢ Tabnunamu. dopmarupoBanue,
opopmienue tabmuu. YwucnoBble U moib3oBarenbckue QGopmartel. CBOJHBIE TAOIHIIBL.
[Toctpoenue nuarpamm. PazpaboTka u peannzanus NpoCTEHIINX AITOPUTMOB C UCIIOJIB30BAHUEM
Bo3mokHocTeld EXCEL (HaxoxkaeHHe MaKCUMaJIbHOTO (MUHMMAJIBHOT'O) 3JIEMEHTa BEKTOpA H
MaTpHIIbl, HAXOXKJICHHE CYMMbl JJIEMEHTOB BEKTOpa M MATPHUIlbl, BBIUMCICHHE MaTPUYHBIX
BBIpAKEHUH ).

3.3. AIropuTMBI 1 OCHOBBI TPOrpaMMHUPOBAHUS:

ANroput™sbl, TUIBI aTOpUTMOB. [loHATHE anroputMa u ero coiictBa. CrocoObl 3anucu
IrOpUTMOB. MOAYNBHBIN MPUHIIUI TOCTPOCHUS AITOPUTMOB U MTPOTPAMM.

XapaKkTepuCTUKU SI3BIKOB MporpaMMupoBaHus. OCHOBHBIE CTPYKTYPbl U MPUHLHUIIBI
CTPYKTYpHOTO TMporpaMMupoBaHusi wumocTpauusa. CTpyKTypHOE HpOrpaMMHUpPOBaHUE, €ro
ocobeHHOCTH. TexHoorus OOBEKTHO-OPUEHTUPOBAHHOTO TMPOTPaMMHUPOBAHUS;, CBOMCTBA
SI3BIKOB: HACJIEJIOBAHKE, WHKANCYIALUS, MOTUMOpu3M. [ToHATHS S3BIKOB: KIACCHl U OOBEKTHI.
DBoIOMS U Kiaccu(uKamms S36IK0B MporpaMMupoBanus. [IOHSITHS TpaHCISAIIUN, KOMITHIISIUY,
UHTEPIpPETAlNK, WX pa3nuyus. ba3oBele anropuTMUyYecKue KOHCTPYKIMH (CleIOoBaHuE,
BETBIIEHUE, TOBTOPEHHUE), MpUMephl uX peanu3anuu. OCHOBHbIE KOHCTPYKIIMH SI3bIKOB
MPOrpPaMMHUPOBAHHUSL. SI3BIKH MPOTPaMMHUPOBAHUS BBICOKOTO YPOBHSL.

BrruricnuTenbHple alrOpuTMBl M MIPOrpaMMHBIe peanu3aiun Ha VBA mns oOpaboTku
unpopmanuu Ilporecc pemenus 3agad Ha KommbloTepax. [IporpaMmmupoBanue Ha si3pike VBA:
OCHOBHBIE OTEPATOPHI sI3bIKa, Mporeaypsl U GyHKuU. PazpaboTka u peanuzaius MpoOCTEHIINX
anropuT™MOoB 00paboTKH nH(popMalnH (peleHue 3a7a4 ¢ 0O JHOMEPHBIM K MHOTOMEPHBIM 00beMOM
uHpopmanun). YuclieHHbIe METOIbI aHAlIM3a OJHOTO HEIMHEHHOTO ypaBHEHHS: MOMCK KOpHEH,
pelieHrne 3aJadyd OJHOMEPHON ONTHUMH3AIMHU (HAXOKJIEHHE TOYEK MaKCUMyMa M MHHHMYMa



¢byHKIMM). MeTonpl CTaTUCTUYECKOH 00pabOTKH pPe3yabTaToOB M3MEPEHHH OJHOW BEIMYHHBI:
BBIYMCIIEHUE TOYEUHBIX (CPEIHETO0, TUCIIEPCUHN, CTAHIAPTA) U MHTEPBAJILHBIX OLICHOK CIIy4alHON
BEJIMYUHBI.

3.4. 3ammTa uHpOpMAaLIUK:

AJTOPUTMBI 3aLIUTHI HH(POPMALIUK: METOIbI 3AIUTHI, KOMIBIOTEPHBIE BUPYCHI 1 OOpBOa ¢
HumH. [loHATHE O0€30MacHOCTH KOMIBIOTEPHOH WH(OpManmu: HaIEKHOCTh KOMIIBIOTEPA,
COXPAaHHOCTh JIaHHBIX, 3alUTa OT BHECEHUS W3MEHEHUH HEYNOJHOMOYEHHBIMU JIMLAMU,
COXpaHEHHUE TallHbl IEPENUCKHU B JJIEKTPOHHON ceTH. MeToAbl peain3aluu 3aluThl HHPOpMaIUU:
IporpaMMHbIEe, amlapaTHble, OpraHu3aloOHHbIC. VICTOpUS BO3HUKHOBEHHS BHPYCOB U
anTuBHpYycOB. CrocoObl 3apakeHus, 3amuTel U 00prObI ¢ BHpycamu. OcOOeHHOCTH pPabOTHI
ITOPUTMOB BHPYCOB: PE3UACHTHOCTbD, TOTMMOP(PUIHOCTD U camotudpoBanne. KomnbroTepHbie
BUpYCHI, UX crenupuka U aHtuBupycHble nporpamMmbl (Kacnepckuii, Dr. Web, Avast, AVQ).
CriocoObl mmdpoBaHus U nepeAayd MHPOpMaAlMM Ha JajlbHUE pAacCTOSIHUS. OTKPBITBIA U
3aKpbITHIN KITt0uM mudpoBanud. Jlepparmenranus qucka.

4.00beM TUCHUIIMHBI M BU/bI Y4e0HOH padoThl

Bunel yue6HO paboTh Ob6bveMm
B B
3aYETHBIX aKaJIEMUIECKUX
¢ IMHUIIAX Jacax
OO6mas TPyA0eMKOCTh JUCIHHIJIMHBI M0 Y4eOHOMY 3,0 108
MJIaHY
AYIMTOpPHBIE 3aHITHS: 48/36 48
Jlexuunm (JIek) - -
Jlabopatopusbie 3austus (J13) 48/36 48
CamocrosiTesibHas padora (CP): 60/36 60
Buja uToroBoro KOHTpOJIs: 3a4eT C OLEHKOMH - -
Bupr yue6HO#M paboThI O06bem
B B actponom.
3a4EeTHBIX Jacax
eIIMHUIIAX
OO0uiast Tpy10€eMKOCTb IMCHUIIIHHBI 110 Y4eOHOMY 3,0 81
JIaHy
AyAUTOPHBbIE 3aHATHS: 1,33 36
Jlexuunm (JIek) - -
Jlaboparopusie 3ansaTus (JI3) 1,33 36
CamocrositesbHas padora (CP): 1,67 45
By HTOroBOro KOHTPOJIs: 3a4€T ¢ OLIEHKOI - -

AHHOTanusA padoye NPorpaMMsbl y4eO0HOMH T CHHUIIIMHBI
®usuka (b1.5.07)

1. Ileau 1 321241 AMCHUTIIMHBI

Heab0 AUCHMIVIMHBI SBISETCS NPUOOpETEHHE CTYACHTaMH 3HAHUNH 10 OCHOBHBIM
pazzaenaM (UMK U YMEHHIO IPUMEHSATh UX B JIPYTUX €CTECTBEHHOHAYYHBIX JUCIUIUINHAX.

OCHOBHBIMH 33Ja4YaMM JHCUMILIMHBI, pEIIeHHE KOTOPBIX 00eCleunBaeT AOCTIKEHHE
LIeJIH, SIBIIIOTCS: (POpPMUPOBaHHE MPEICTABICHUN 00 OCHOBHBIX (PU3MUYECKHUX 3aKOHAX MPUPOIBI U
METOJaX TEOPETUYECKUX HCCIeIOBAaHUN pa3iMyHbIX (PU3MUYECKHX SBICHHMH, a Takxke JaTh
IIPEJICTABJICHHS O COBPEMEHHBIX 3KCIIEPUMEHTAJIBHBIX METOIaX UCCIIEI0OBAHUS.



2. B pe3yabraTe MH3y4YeHUs AUCUHMILIMHBI O0y4yamoluiics 10 mporpamme
0akajaBpUaTa 10JIKeH:
Osnadems cienyOMUMU KOMIIETCHIUSMU:

CriocoOHOCTh HUCMOJIb30BaTh OCHOBHBIE 3aKOHBI ()M3UKH B MPO(ECCHOHATBHOM
NEATeNbHOCTH, TPHUMEHATh METOJbl MAaTEeMaTH4YeCKOTO aHaIM3a H  MOJCITUPOBAHMS,
TEOPETUYECKOT0 M IKCIIepUMeHTaNbHOTO uecieaoBanus. (OI1K-2)

CrocoOHOCTh UCTIONIB30BaTh €CTECTBEHHOHAYYHBIE 3aKOHBI JUISI MOHUMAaHHS
OKpy>Xaroliero mupa u sieieaunii npupo st (OI1K-3).

B PE3YIbTATC U3YUCHUA JUCHUIIJIMHBI CTYACHT JOJIZKCH:

3Hamb.:

- u3nYecKre OCHOBBI MEXaHUKHU, (PU3UKHU KOJIeOaHUH U BOJIH, JIEKTPUUECTBA U
MarHeTu3Ma, JIEKTPOJMHAMUKY, CTATUCTUIECKON (PU3UKH U TEPMOTMHAMUKH, KBAHTOBOM
buzuky;

- cMbICH (PyHIaMEHTANbHBIX (PU3MUECKUX 3aKOHOB, IPUHIUIIOB U MOCTYJIaTOB; UX
(OpMYITHPOBKH H TPAaHHIIBI TPHMEHUMOCTH;

- CBSI3b IIMPOKOTO Kpyra (U3NIECKUX SBICHHUH ¢ QyHIaMEHTATLHBIMU TPHHIIMIIAME U
3aKOHAMHU (DU3HKHY;

- OCHOBHBIE METO/Ibl PEILICHUS 3a]a4 M0 OIUCAHUIO PU3NYECKUX SBICHUII;

- METOJIbI 00pPabOTKH pe3ynbTaTOB (PU3UIECKOTO IKCIIEPUMEHTA.

ymemu:

-IIPUMEHSTH TEOPETUUECKHUE 3HAHUS U DKCIIEPUMEHTAIbHBIC METO bl HCCIICIOBAHUS TIPH
perieHnn npodecCHOHABHBIX 3a/1a4;

-IIPOBOJIUTH PACUETHI, OCYIIECTBIISITH aHAIM3 U HAa OCHOBE ATOTO JIeJIaTh 000CHOBAaHHBIC
BBIBO/IBI

- aHAJIM3UPOBATh PE3yIbTaThl HAOTIOEHUHN 1 SKCIIEPUMEHTOB C TPUMEHEHUEM OCHOBHBIX
3aKOHOB Y TIPUHIIUIIOB (PU3HKH;

- OMPENCIATh XapakTep GU3MIECKUX MPOIECCOB MO0 KOMIUICKCY SKCIICPUMEHTAIBHOM
vH(pOpMaIUK MPU TOMOITH TpaUKOB, TAOIUI U YPABHCHHI;

- IPEJICTaBIIATh 00pa0OTAaHHYIO SKCIEPUMEHTAIBHYIO M TEOPETUUYECKYIO HH(OPMAIIHUIO B
YCTHOU ¥ MUCBbMEHHOH (hopMe, B TOM YHCIIE C UCIIOJIH30BAHUEM COBPEMEHHBIX KOMIThIOTEPHBIX
TEXHOJIOTHH.

eénaoems:

- HaBBbIKAMH PabOTHI C IIUPOKUM KPYroM pu3nYecKux mprudopoB U 000pyI0BaHUS;
- HaBbIKAMH 00OCHOBAHUS CBOUX CYXKICHHI U BEIOOpA METO/1a UCCIIEIOBAHMS;

3. KpaTkoe coaepxxaHue JMCUMILIAHBI:

Cemectp 2

Benenue

[Ipenmer ¢puzuku. Meroipl prU3nYecKOro MccaeI0BaHUs: OIBIT, THIIOTE3a, YIKCIIEPHUMEHT,
TeopHusl.

1. ®uznueckue OCHOBBI MEXAHUKH

[Ipenmer xunematuku. llepemenienue, ckopocTs, yckopenue. Kunemarnueckue
XapaKTEPUCTUKH BPALLATEIBHOTO ABMKEHNUS. 3akoHbl Hbr0TOHA. 3aKOH BCEMUPHOTO TSTOTEHMUSI.
JIBUKEHME TeNna IEpEMEHHON Macchl. 3aKOH BCEMUPHOTO TATOTEHUS. [[BrukeHue Tena
IIeEpEMEHHON Maccel. YpaBHeHus Memepckoro. @opmyia L{nonkosckoro. Yupyruii u



HEYNpYyrui yaapsl apoB. MOMEHT HHEPLUMU MaTepUAIbHOM TOUYKH U TBEPAOIO Tea.
Kunemaruka rapmonndeckux konebanuid. JuddepenipanbHoe ypaBHEHHE TapMOHUYECKIX
kose6anuii. [ToHsATHE 0 3aTyXaloUMX U BBIHYX/IEHHBIX KoJeOaHusXx. BoaHoBOe nBIIKEHUE.
BoaHbl 1po0abHBIE U IIONIEPEUHBIE.

2. OCHOBBI MOJICKYJISIPHOHM (PU3HUKH

DneMeHTbl TEpPMOAMHAMUKY U (pr3nueckoi KuHeTukH. MneanbHblil ra3. Pactipenenenue
Bonbivmana u ero oOmedusndeckuii cMbicil. PeanbHblil ra3. YpaBHenue Ban-nep-Baansca.
Tepmoannamuueckuit Mmetos] B pusuke. PaBHoBecHble cocTosiHUs. Havyana TepMogMHAMUKH.
Huxibl. DHTpOMIHS U €€ CTATUCTUYECKOE ToJIKOBaHue. fBienue nepenoca. Juddysus. 3akon
®uxka. TernnonpoogHocTs. 3akoH Pypbe. BHyTpeHHee TpeHue (BsA3KocTh). 3akoH HploToHa.

3. DneKkTpocTaTUKa U MOCTOSIHHBIN 3JIEKTPUYECKUN TOK

3akon Kynona. Teopema Octporpanckoro-I'aycca. Jumnonb. usnextpuku B

AIIEKTPOCTATUIECKOM TIOJIE.
Cemectp 3
1. DnexTpoMarueTusm

3akon Amrnepa. 3akoH buo-Capapa-Jlamnaca. Cuna Jlopeniia. MaraHeTuku.

DneKTpoMarHuTHast MHAYKIKS. Y paBHeHHe MakcBesia.

2. Ontuka

Wnrtepdepennus BonH. udpakuus BonH. [onspuszanus BonaH. TennoBoe usinydeHue.
3akon Kupxroda. ['mnoresa [1nanka. KBantoBO€ 00BsACHEHHE TEMIOBOTO M3TydeHUS. DPdeKT
Komnrona. Anepnas Mmoaens atoma. [locrynarel bopa. ATom Bogopoaa o bopy.

3. DneMeHThl KBaHTOBOM (pU3UKU

I'unoresa e bpoitns. BomHoBoe ypaBuenue llpenunrepa s craiioHapHBIX
coctostHui. OnbiTel [TepHa-I'epnaxa. MuorosnekTponssiit atoM. Dddext 3eemana. [TpuHImn
[Taynu. KBanTOBBIE CTaTUCTUUECKUE pactipeneneHus bose-OitHmreiina u ®epmu-Jlupaka.
®donoubl. 3akoHbl [lebas u DitHImTeHA. XapaKTepUCTUKH Sapa: 3apsi, Macca, SHEPTUSI CBS3H
HYKJIOHOB. SlnepHbie peakiuu. @yHaaMeHTalbHbIE B3aUMOJICHCTBUS M OCHOBHBIE KIIACChI

OJIEMCHTAPHBIX YaCTHII.

4. O0beM yueOHOH TUCUHMIITIMHBI

Bceero 2 cemecTp |3 cemecTp
Bujer yueoHoii padorel 3a4. en./ |3a4.en. |3a4. en./

aK.4ac aK.qyac aK.Jyac
OO0masi Tpy10eMKOCTh IUCHHUILINHBI

10/360 4/144 6 /216
Jlexuuu (JIek) 1,35/48 |0,45/16 0,9/32
JlaGopaTtopHsbie 3ansTHs (J1ab) 0,9/32 0,45/16 0,45/16
[IpakTuueckue 3aHATHS 135/48 0.45/16 0.9/32
(H3) H H ]
CamocrositeanHnast padora (CP): 4.4/160 1.6/60 2.8/100
Bua xonTpossi: 2172 JK3aMeH- | DK3aMeH-
JIK3aMeH/3a4eT 1/36 1/36

Bcero 2 cemectp |3 cemecTp
Bujip1 yae6Hol paGoTel 3a4. e1./ |3a4. e/ |3ad. en./

acTp.yac |acTp.yac |acTp.dac




OO0masi Tpy10eMKOCTh JUCHUIJIMHBI
10/270 4/108 6/162

Jlexnun (Jlek) 1,35/36,5 |0,45/12 |0,9/24
Jlaboparopusbie 3ausaTus (J1ab) 0,9/24 0,45/12 0,45/12
Hpairiieckue  3ansTHA 1,35/36,5 |0,45/12  |0,9/24
(H3) H H H EH
CamocrositesbHas padora (CP): 4 41120 1.6/44 2 8/75
Bua xkouTpoas: 2/54 JK3aMeH- | JK3aMeH-
JIK3aMeH/3a4eT 1/27 1/27

AHHOTanus padoyeil NporpaMMbl y4eOHOM AUCHMIIIMHBI
Oo6mas u Heopranuveckasi xumus (b1.5.08)

1.1leqn v 3212494 AUCUUILJIMHBI

Henpt0o  OUCHUTIIMHBI  sBiSETCST  (OPMHUpPOBAHWE y  CTYJIEHTOB  IE€JIOCTHOTO
€CTECTBEHHOHAYYHOTO MHpPOBO33peHusa. Onupasch Ha TMOJyYE€HHBIE B CpPEAHEW IITKOJE
XUMUYECKHUE 3HAHUS, MpOoTpaMMa MpeIycMaTpUBAaeT HaJIbHEHINee YriyOJieHHEe COBPEMEHHBIX
MIPEACTABICHUI B 00JIACTH XUMHUH.

3amadyer TUCIMILINHE] SIBJISIECTCS:

— W3YyYEHHE OCHOB OOINEH M HEOPTraHWYECKOW XWMHH C IIEJIbI0 MPUMEHEHHUS HX TPH
M3Y4YEHUH TTOCTIEIYIONIUX XUMUYECKUX TUCITUTIIINH;

— OBJIQ/ICHHE OCHOBAMH XUMUYECKON TEPMOINHAMUKH, KUHETUKH, YYEHHS O pacTBOpax u
OCHOB CTPOEHUS BEIIECTBA KaK TEOPETUYECKMMHU OCHOBAMH XUMHH;

— U3Y4EHHE NEPUOINYECKOT0 3aKOHA KaK OCHOBBI HEOPraHUYECKON XUMMUH;

— pacCMOTpPEHHE CBOMCTB s-, p-, d-, f-371eMeHTOB M UX COeqMHEHN;
— U3y4eHHe CrocoO0B NMOoTyYeHHs] HanloJiee MIMPOKO MPUMEHSIEMbIX BEIIECTB U UX CBOWCTB;

— ¢hopMUPOBaHUE Y CTYJICHTOB HABBIKOB SKCIIEPUMEHTAIBHON pabOThI, IEMOHCTpAIUS UM
METOJIOB M CPEJCTB XMMUYECKOTO UCCIIEA0BaHNS, KOHKPETHOE 03HAKOMIIEHHUE C BEIIECTBAMU U
UX NPEBPALLECHUSIMU;

— Pa3BUTHE HABBIKOB PEIICHUS KOHKPETHBIX MPAKTUYCCKUX 3a/7a4 U UCCIICI0BATEIbCKON
paboThI, a TAKKE 3aKPEIUICHUE B TAMSTH CTYJCHTOB TEOPETHUCCKUX CBEACHHH 03aKOHOMEPHOCTSIX
HEOPraHMYECKOM XMMHH, BO3MOXKHOCTh IOYYBCTBOBATh TH 3aKOHOMEPHOCTH B IPAKTUUYECKOU
pabote, yoeTuThCs B UX JEHCTBEHHOCTH.

2.B pe3yabTraTe U3y4eHus AUCUUILIMHBI CTYIEHT 10JI/KEH

Oonadamp cnegyromiuMu KOMIIETEHIUAMMU:

—CIOCOOHOCTBIO MCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCLUIUIMH B
npoheCCHOHANBHOM ~ JEATEIBHOCTH, NPUMEHATh METOJbI MaTeMaTHYeCKOro aHaiuM3a |
MOJIEJIMPOBAHUS, TCOPETUUECKOTIO M SKCIIEpUMEHTANBHOTO necienoBanus (OITK-2);

—CIOCOOHOCTBIO HCIOJIb30BATh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI [ TOHUMaHUS
OKpY’KaroIiero Mupa u sieienunii npupoast (OI1K-3).

B pe3ynbpTaTe nzydeHus AUCIUIUIMHBI CTYACHT JIOJIKEH:

3HamMb:

— BIIEKTPOHHOE CTPOEHUE aTOMOB M MOJIEKYII;

— OCHOBBI TEOPUHM XMMHUUYECKOW CBSI3U B COEIMHEHUSX Pa3HbIX TUIIOB, CTPOECHUE BELECTBA
B KOH/ICHCUPOBAaHHOM COCTOSIHHU;

—OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XMMHUYECKUX MPOILIECCOB U XapaKTEPUCTHKU
PAaBHOBECHOTO COCTOSIHUS;

— METO/Ibl OMUCAHUsI XMMUYECKUX PABHOBECHI B paCTBOPAX 3JIEKTPOJIUTOB,

— CTPOEHHE U CBOMCTBA KOOPAMHAIIMOHHBIX COEIMHEHUI;



— XMMHYECKHE CBOMCTBA 3JIEMEHTOB PA3IMYHBIX TPYII MEPUOAUYECKON CUCTEMBI U UX
BaXXHEHUIITNX COCTUHCHUIA;

ymemo:

— BBINOJIHATH OCHOBHBIE XHMUYECKHE OIEpaluy, OINPEAeNATh TEPMOIUHAMUYECKUE
XapaKTEPUCTUKU XUMUYECKUX PEaKIMi U PaBHOBECHBIC KOHLIEHTPAIIUU BEIIECTB;

— HCIIOJIb30BaTh OCHOBHBIE XMMHYECKHE 3aKOHBI, TEPMOJUHAMUYECKHUE CIIPABOYHBIC
JAHHBIC 7151 PeIIeHHs Mpo(ecCHOHATBHBIX 33/1a4;

— MPOTHO3UPOBATH BIIMSHUE PA3UYHBIX (AKTOPOB HA PABHOBECHE B XUMHUYCCKUX
peakuusix;

enaoemu:

— TEOPETUYECKHMMHU METOJaMH OIHMCAHUS CBOWCTB IMPOCTBHIX M CJIOXKHBIX BEIIECTB Ha
OCHOBE DJIEKTPOHHOTO CTPOEHHUS HMX aTOMOB U TIOJIOXKEHUS B TEPHOJUYECKON CHUCTEME
XUMUYECKUX DJIEMEHTOB;

— OKCHEPUMEHTAIBHBIMU METOJIAMU OMPECIICHUs HEKOTOPhIX (U3UKO-XUMHYECKUX
CBOVCTB HEOPraHUYECKUX COCTUHEHU.

3. KpaTkoe conep:kaHue TUCHUILINHBI:

CrtpoeHue aTOMOB U MEPUOIUUECKHUI 3aKOH.

BosHOBBIE CBOWCTBAa MaTepHaBbHBIX 00BEKTOB. YpaBHeHHE Ae bpoiinsa. CooTHoleHue
HeonpeaenenHoctel ['elizendepra. [lonsTie o kBaHTOBOM MexaHuke u ypaBHeHuU LlIpeaunarepa.

CoBpemenHasi GopMyJIUpOBKA MEPUOIUUECKOTO 3aKkoHA. [lepumonnueckas cucrema u ee
CBSI3b CO CTPOCHHEM aTOMOB. 3alOJIHEHHWE DJIEKTPOHHBIX CJIOEB MU O0O0JIOYEK aTOMOB B
nepuoanueckoil cucreme sneMmeHToB .M. MengeneeBa. CreneHu okucieHus. Baxueimme
OKHCITUTEN U BOCCTAaHOBUTENU. BakHeHIe cXeMbl MpeBpaIleHus] BEMIECTB B OKUCIUTEIHHO-
BOCCTAHOBUTEIIbHBIX PEAKLIHSIX.

XHUMHYECKas CBA3b U CTPOCHUE MOJIEKYJI.

KoBanenTHas cBsi3b, OCHOBHBIE IIOJIOKEHUSI METOJA BAJIEHTHBIX CBsA3ed. Paccmorpenune
CXEM IepeKpbIBaHMUsI aTOMHBIX opOuTasneil mpu oOpa3oBaHUM CBs3ei B MosekyinaX. OCHOBHBIE
MOJIOXKEHHUS MeTo1a MoJIeKYy IsipHBIX opouTaineit (MO JIKAO). O6mue cBeACHHS O KOMIUIEKCHBIX
COEIMHEHUSX, UX CTpoeHHe. MeXMONeKyJIsspHas U BHYTPHUMOJIEKYJISpHAs BOJOPOJHAs CBSA3b.
HNoHHast cBsI3p Kak TpeneabHBIM CiIy4all KOBaJeHTHOHW cBs3u. OOmmMe mnpeacTaBiaeHUs o
MEKMOJIEKYJIIPHOM ~ B3aUMOJICUCTBUM: OPUEHTALMOHHOE, WHIYKIMOHHOE, JUCIEPCUOHHOE
B3aUMOJICHCTBUS.

OHepreTuka peakluii U XMMUYECKOe paBHOBECHE.

[lonsiTHe 0 XMMHYECKON TEepMOJWHAMHUKE, TEPMOIMHAMHUYECKHE (DYHKIIMH COCTOSHUS
(xapaktepuctuueckue (GyHKIUHM). XHUMHUYECKOe paBHOBecue. VcTHHHOE U Kaxymieecs
paBHOBecHs. KoHCTaHTa XUMHYECKOTO PAaBHOBECHS. DIEKTPOXUMHUECKUE MPOIIECCHI, TOHSATHE 00
ANEKTPOJIHBIX MOTEHUUANaX. OJIEKTPOABMAKYIIAsA CHUJIAa OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakumii 1 KpUTEPUd CaMOIIPOU3BOJIBHOTO MPOTEKAHUS IPOLECCOB.

PaBHOBecus B pacTBOpax

[Ipouecchl, compoBoXkaarolue  00pa3oBaHUE  KHUAKHUX  HUCTUHHBIX  PacTBOPOB
HEIJIEKTPOJIUTOB U BJIEKTPOJUTOB. ACCOIMMPOBAHHBIE U HEACCOLUHUPOBAHHBIE SJIEKTPOIUTHI.
Crenenp auccounanuu. KoHctanTa auccoumanuu. PaBHOBecue B CHUCTEME, COCTOSILEH W3
HAaCBIIIEHHOTO0 pacTBOpa MaJIOPACTBOPUMOIO AJIEKTPOJIUTAa U €ro KpucramuioB. PaBHOBecue B
pacTBOpax KOMIUJIEKCHBIX COeIMHEHH. PaBHOBecHe AuccolMaii BOAbl, HOHHOE MTPOU3BEICHUE
BOJIbI 4 €T0 3aBUCUMOCTB OT Temneparypsl. llkana pH. I'naposms conen.

CkopocTh peakuuii U KaTajius.

[lonatue o xumudeckoil kuHeTHKe. OMHOCTAIUNHBIE U CIIOXKHBIE PEaKUHUH. 3aKOH
neictBytonux Macc. KoHcranta ckopoctu peakuuu. MoJIEKYISIpHOCTh U TOPSJIOK PEAKIHUU.
3aBUCUMOCTh CKOPOCTH PEAKIMU OT TEMIIEpaTyphl, SHTANbIUS aKTUBALMHU. ['OMOreHHBIA U
TeTEePOreHHbIN KaTaaus.

XuMHus S- ¥ P- FIIE€MEHTOB



Boaopoa-tiepBelil 3JIEMEHT NEPUOAUYECKON CHUCTEMBI, €r0 JIBOMCTBEHHOE IOJIOKEHHUE.
Onementsl 1 - 2 m 13 - 18 rpynn nepuoauueckoil CUCTEMbl. 3aKOHOMEPHOCTU B U3MEHEHUU
ANIEKTPOHHBIX KOH(QUTypaluii, BEIMYUH PAAUYCOB, DSJICKTPOOTPUIATEIBHOCTH W HSHEPTUU
HMOHM3ALUU aTOMOB. THIIMYHbBIE CTENIEHU OKUCIIEHUS. XUMHUECKUE CBOMCTBA IIPOCTHIX BEIIECTB.
3aKOHOMEPHOCTU B CTPOCHMM M CBOMCTBaX OCHOBHBIX THUIOB coeauHeHui. IlpuponHbie
COEJIMHEHUS, I0JIyYE€HNE U IPUMEHEHUE.

Xumus d- u f- a51eMeHTOB

OneMeHThl 3-12 Tpynm MNEepUOIMYECKON CHUCTEMBI. 3aKOHOMEPHOCTH B HW3MEHEHUU
AJIEKTPOHHBIX KOH(PUIypalui, BEIUUYHUH PaJinyCOB, SHEPTUU UOHU3ALIMH, XapaKTEPHbIX CTEIIEHEH
OKHUCJICHHS, KOOpJMHALIMOHHBIX 4Mcea aToMoB. llpupojHbple coenuMHEHUs, NOJy4EeHHE W
COTOCTaBJICHNE (PU3MUECKUX U XUMHUYECKUX CBOMCTB MPOCTHIX BemecTB. CTpOoeHUEe U CBOWCTBA
OCHOBHBIX THIIOB coequHeHnd. OcoOeHHOCTH T- AIeMEHTOB.

4. O0beM yueOHOM THCHHMILINHBI

Bcero 1 cemectp 2 cemecTp
Buapr yue6HOM paboTh B3au. | Bakag. | B3au. | Bakang. | B3au. | B akan.
efl. gacax el gacax el gacax
OO01mas Tpy10eMKOCTh
AUCHUILINHBI 10 y4eOHOMY 12 432 7 252 5 180
IUIAHY
AYyIUTOPHbIE 3AHATHS: 4,44 160 2,67 96 1,77 64
Jlexuun (JIek) 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ausarus (113) 0,89 32 0,89 32
JlabopaTtopusie padoTs (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTesqibHast padoTa 556 200 3.33 120 293 80
(CP) ) ) )
CamocCTOsITeIbHOE U3YYECHHUE 556 200 3.33 120 293 80
pa3esioB TUCIMILTHHBI ' ' ’
Buja KoOHTpoOJIsi: IK3aMeH 2 72 1 36 1 36
Bcero 1 cemectp 2 cemecTp
Buner yue6HOI paboTh Bzau. | Bactp. | B3au. | Bacrp. | B3au. | B actp.
el qyacax ell. qyacax ell. qyacax
O01masi Tpy10eMKOCTh
AUCHHUILIMHBI 110 y4eOHOMY 12 324 7 189 5 135
ILUIAHY
AyIMTOpHbIE 3aHATHS: 4,44 120 2,67 72 1,77 48
Jlexumu (Jlek) 1,78 48 0,89 24 0,89 24
[Ipaktueckue 3anstus (I113) 0,89 24 0,89 24
Jlabopartopusie paboTs (JIP) 1,78 48 0,89 24 0,89 24

CamocrositesibHast padora

(CP) 5,56 150 3,33 90 2,23 60

CaMocCTOSTEeIIEHOS HU3YUCHUC

5,56 150 3,33 90 2,23 60
pa3aesioB JUCLMILIMHBI

Bua KoHTpoOJIS: IK3aMeH 2 54 1 27 1 27




AHHOTAIUA Y4eOHOI AUCHUNINHBI
Oprannueckas xumus (b1.5.09)

1. Heab AUCHUTIUIMHBI — IPHOOPETEHUE CTYACHTAMHU 3HAHUN O CTPOSHUH OPraHUYECKIX
COCIMHEHUH, OCHOBHBIX XUMUYECKUX CBOMCTBAX PA3JIMUHBIX KJIIACCOB OPraHUUECKHUX
COCIMHEHHUH M METOJIaX UX MOJIYUCHHS], KaK MPOMBIILICHHBIX, TaK U Ja0OPATOPHBIX.

2. B pe3yabTaTe M3yYeHUs] AUCHUIIJIMHBI CTYAEHT JI0JIKEH:

Oobnadamp cneayomuMi KOMIIETSHITUSIMHU:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO MCTIOJIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCIUILINH B MPO(ECCUOHATBHON ACSITEIBHOCTH, IPUMEHSITH METO bl MATEMAaTUYECKOTO aHAIN3a
U MOJICITUPOBAHMS, TEOPETHUECKOTO U 3KCIIepUMeHTaIbHOro uccineaoBanus (OI1K-2);

- CIIOCOOHOCTH MCITOJIB30BATh 3HAHUS O COBPEMEHHOU KapTHHE MHUPA, IPOCTPAHCTBEHHO -
BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOSHUU BEUIECTBA IS MOHUMAHUS OKPYXAIOIIEr0 MHpa U
senenuit mpuposl (OITK-3).

3namo:

— TEOPETUYECKHE OCHOBBI CTPOCHHUS M CBOMCTB Pa3IMUHBIX KJIACCOB OPraHUYECKUX
COCIIMHEHUH

— CHOCOOBI TOJYYeHUS] M XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTraHUYECKHUX
COCITMHEHNH

— OCHOBHBIE MEXaHU3MBI POTEKAHUS OPTAaHUUECKUX PEAKITUH;

Ymemo:

— MPUMEHSTh TEOPETUYECCKUE 3HAHUS JJII CHHTE3a OPTraHUIECKUX COSAMHEHUHN Pa3IMUHBIX
KJIaCCOB;

— aHAJIM3UPOBATH U MPEICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUIECKUX COCTMHEHUI,

— COCTaBJISITh CXEMBbI CHHTE3a OPraHMYECKUX COECIUHEHUH, 3aJaHHOTO CTPOCHHS;

Bnaoemuv:

— OCHOBaMU HOMEHKJIATyphl U KJIaCCU(PHUKAIIMN OPraHUYECKUX COCTUHEHUII;

— OCHOBHBIMM TEOPETUYECKUMU MIPEACTABICHUSIMU B OPraHUYECKON XUMUU;

— HaBbIKAMH 000CHOBaHMSI pallMOHATIBHBIX CIIOCOOOB MOJIy4EHUSI OPraHUYECKUX BEILECTB.

3. Kparkoe coaep:xaHue TUCHMILIHHBI

Homenknarypa opraHu4eckux CoOeIMHEHMH. Teopusi XHMHYECKOrO CTPOEHUs U
HachlmeHHble  yrieBogopoabl (YB). Ilpupoma koBaneHTHoU cBs3u. Dopmynsl  JIbrouca.
dopmanbhbiii 3apsan. DddexTer 3amectutencil. [IpomexyTodyHble COSAMHEHHS M YaCTHIIBI
OpPraHMYECKUX PpPEAKUUAX. OHEepreTHyecKas JuarpaMma peakuud. MexaHu3M peakluH.
CrepeounsomMepusi, ee BUIbl 1 0003HAUCHUSI.

Amudarnyeckne coequHeHus. HacelmeHHple W HEHachllleHHbIe YB.  Ankassl,
LUKIIOAJIKAHbI, alKeHbI, aJKWHBI, MOJIMEHBbl (IWeHbI). B KaxIoM Kiacce paccMaTpUBAIOTCS
CJIEYIOIIME pa3ieNibl: H30MEpHsl, HOMEHKIIAaTypa, pU3ndecKre U XUMHUYEeCKHE CBOHCTBA, CIIOCOOBI
noxy4yeHusi. MexaHnu3Mbl peakuuid. JHepreTudyeckas quarpaMma peaxiui.

Apomarudeckue coequHenus. Teopun apomaruyHoctu. CoeauHeHHst OEH30JIBHOTO pAa.

N3omepus. Homenknarypa. CrnocoObl mosydeHus. XUMHUYECKHE CBoiicTBa. BnusHue
3aMecTuTeNnei B OEH30JbHOM KOJIbIIE Ha HAaIpaBJIEHUE U CKOPOCTh PEAKIUi ANEKTPOPHILHOTO
3aMeIIeHUs.

4. O0beM yueOHOM TUCHMILINHBI

Ob6beMm
Buj yue6Hoii paboThI B 3aueTHBIX B akagemuueckux
eMHHIIAX gacax

OO0masi Tpy10eMKOCTb IV CHUTIIMHbBI 3 108
10 y4e0HOMY ILIAHY

AYIUTOPHBIE 3aHATHUS: 48/36 48
Jlexruu (JIek) 16/36 16
[Tpaktaeckue 3anstus (I13) 32/36 32




Jlaboparopus - -
CamocTosiTenbHas padora (CP): 60/36 60
Bua koHTpoOJISi: 3a4eT / IK3aMeH 3a4er ¢ oneHKOMH
O6beMm
Buxt yaeGHo# paboTsl B 3aueTHbIX B actpoHomMuueckux
eIMHUIIAX qacax
OO0masi Tpy10€eMKOCTb AN CIIUTIJIMHbI 3 81
1o y4e0HOMY ILIAHY
AyIUTOPHBIE 3aHATHSI: 1,33 36
Jlexuunu (Jlek) 0,44 12
[Tpaktuyeckue 3austus (I13) 0,89 24
JlabGopaTtopust - -
CamocrositesibHas padora (CP): 1,67 45
Buj koHTpoJIs: 3a4eT / IK3aMeH 3auer ¢ oneHKoii

AHHOTANUA padoyeil MPOrpaMmMbl AUCUUIIIIMHBI
dusznyeckas xumus (61.5.10)

1. ean 1 3212494 AUCHMIIJIMHbI

eab TMCUMIUIMHBI — PACKPBITh CMBICI OCHOBHBIX 3aKOHOB, YIPABJSIOMIUX XOJOM
XUMHUYECKOTO TpOIecca, MoKa3aTh 00JIaCTH TMPUIIOKEHHSI ATHX 3aKOHOB M HAy4YUTh CTYJCHTA
TPAaMOTHO IPUMEHSTH UX MPU PEIICHHH KOHKPETHBIX TEOPETUUECKUX U MPAKTUYECKUX 3a]1ad.

3agavu U3y4yeHus TUCIUILIMHBI COCTOST B CIIEAYIOIIEM:

- MOKa3aTh 3HAYCHUE (PU3UICCKON XMMHUHU KaK TEOPETHYECKON OCHOBBI MPOIECCOB
XUMHYECKON TEXHOJIOTHH;

- BBIPA0OTAaTh y CTYACHTOB HABBIKM TPUMEHEHHUS TMOJTYYEHHBIX 3HAHUH IS
MpeCKa3aHusl MPUHIMITHAIIBHON BO3MOKHOCTH OCYIIECTBIICHUS, ONpPEACIICHUs HalpaBJICHUS,
CKOpPOCTHU MPOTEKAHUS U KOHEYHOTO Pe3yIbTaTa XMMHUYECKOT0 MPOIIECCa;

- JaTh ~ MPEJCTABICHUE O  COBPEMEHHBIX  JKCIEPUMEHTAJIbHBIX  METOJax
HCCIIeIOBaHUS

2. B pe3yabrarte ndyueHus kypca «@u3nueckoi XUuMHUM» CTYAEHT H0JI5KEeH:

Oonaoamp cieyrolIMMU KOMIIETEHIUSIMU:

— CIIOCOOHOCTBIO HCIIOJIB30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUYHBIX JUCIUIUIMH B
npodeCCHOHANBHOM  JEATEIBHOCTH, MPUMEHATh METOJbI MaTeMaTH4YeCKOro aHalu3a |
MOJIEJIMPOBAHUS, TCOPETUUECKOTO M SKCIIEpUMEHTANBHOTO nccienoBanus (OITK-2);

— CIMIOCOOHOCTBIO HCTIOIH30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI U1l TOHUMAaHUS
OKpYy’KaroIiero mMupa u sieiieauii npupoast (OI1K-3).

3namo:

- OCHOBHBIC 3aKOHBI (PU3NYECKON XUMHHU, B3AUMOCBS3b (PU3HYECCKUX M XUMUYCCKUX
XapaKTePUCTHUK MPOIIecca;

- NyTH OIpEAENEeHUs BAXKHEUILINUX XapaKTEPUCTUK XHUMHUYECKOTO pPABHOBECHS
(KOHCTaHTHI paBHOBECHsI, PABHOBECHOTO BBIXOJA MPOJYKTa, CTEMEHH MPEBPALICHUS HCXOTHBIX
BEIIECTB) U BIUSHUS PA3INYHBIX (PAKTOPOB HA CMEIICHHE XUMHUECKOTO PABHOBECHSI;

- YCIIOBUSL yCTAHOBJIECHUS (Pa30BBIX PAaBHOBECHI B OJHO- U MHOTOKOMIIOHEHTHBIX
CUCTEMAaXx, BO3MOKHOCTH pa3JIEICHUs CIOKHBIX CHCTEM Ha COCTABIIAIOIINE KOMIIOHEHTBHI;

- TEPMOAMHAMUYECKOE OMHMCAHUE CBOMCTB MACATBHBIX U HEHUJI€AJbHBIX PACTBOPOB,
MOJXO/Ibl K HAXOKJACHHUIO MapIHaIbHBIX MOJIAPHBIX BETUYMH KOMIIOHEHTOB pacTBOpa.

Ymemn:

- MIPUMEHSTh TEOPETUUECKUE 3HAHUSI U IKCIIEPUMEHTAJIbHbBIE METO bl HCCIIEIOBAHUS

(buznUecKoi XUMUU TIPU PelIeHNH MPOQPeCcCUOHANBHBIX 33/1a4;



- [IPOBOJIUTh TEPMOJNHAMUYECKUE PACUETHI, OCYILECTBIATh AHAIU3 U Ha OCHOBE
3TOTO JIeNaTh 00OCHOBAHHBIC BBIBOJIBI;

- IIPECKa3bIBaTh M HAXOJUTh ONTHUMAJbHBIE YCIOBUS IPOBEIEHUS XUMHYECKOIO
IIpoLecca C LIEbI0 MOJyYEHUs] MAaKCUMaIbHO BO3MOYKHOT'O BBIX0/1a HHTEPECYIOIIETO MTPOYKTa;

— IPEJICTABIISITH TAHHBIC Ta00PATOPHOTO MCCIIEA0BAHMS B Tpadudeckoit popme u Ha
OCHOBE TIOJYYEHHBIX 3aBHUCHUMOCTEH OIpENEeNsITh COOTBETCTBYIOLIUE TEPMOJAUHAMUYECKUE U
KMHETUYECKUE XapaKTEPUCTUKNA XUMHUECKON CUCTEMbI M1 XUMUYECKOTO MPOIIECCa;

- IPOBOAMTH AQHAJIM3 U KPUTHUECKU OLIEHUBAThH IMOJYYEHHBIE SKCIEPUMEHTAIbHbIE
JaHHbIe, 0000IIAaTh U JeaTh 000CHOBAHHBIE BHIBOJIBI Ha 0a3e MPOBEIEHHBIX OIBITOB.

Bnaoemy:

- KOMIIJIEKCOM COBPEMEHHBIX TEOPETHMUECKHUX METOJ0B (PU3NYECKOM XUMHUHU IS
pelIeHNs KOHKPETHBIX MCCIIE0BATEIbCKUX 3a/1a4;

- HaBbIKAMU  ONPEJENIEHUS COCTOSIHUS PpABHOBECHS M CaMOIIPOU3BOJIBLHOTO
HaIpaBJIEHUsI XUMHUYECKOTO MpoIiecca;

- npuemMamMu OOpaOOTKHM TMOJIyYEHHBIX OIBITHBIX JAHHBIX JJS BBISBICHUS U
YCTAHOBJICHUS! B3aUMOCBSI3€M MEXAYy TEPMOJAMHAMUYECKUMH CBOWCTBAMU U (PU3HYECKUMHU
rapaMeTpamu mnpoiiecca;

- 3HAHMSIMM OCHOBHBIX 3aKOHOB (pU3MUECKOW XUMHUU U1 COJAEp)KaTeIbHOU
MHTEPIPETAMN TEPMOIUHAMHUECKHUX PAacCUETOB;

3. Kparkoe coaep:xanue TUCHMILIIHHBI

XuMH4ecKasi TepMOAVMHAMUKA. 1-bIil M 2-01 3aKOHBI TEPMOJIMHAMHUKH, OCTynart Ilnanka.
B3aumocBs3p TemnoTsl, paboThl U U3MEHEHHs] BHYTPEHHEH 3HEpPruu B MpPOIECCax C y4yacTHEM
uaeanbHoro rasza. TermnoéMkocTs TBEPABIX. KUIKUX M ra3000pa3HbIX BElIECTB. TepMOXUMUS.
Borunicnenue TemiaoBbIX A(PQPEKTOB XUMHUYECKHX peaklUid, MpolueccoB (a3oBBIX IMEPEX0JIO0B,
pacTBOpeHUs W APYTHX (PU3HKO-XMMHYECKUX TporeccoB. ODHepruss [mbbca u sHeprus
l'enpMronpiia Kak KpUTEpUHM HaIpaBICHUS XWMHUYECKOro mporecca. Pacuér abcomoTHOU
SHTpONUHU. XUMHUECKoe paBHOBecHe. KOHCTaHTa XMMHYECKOTr0 paBHOBECHS U METO/IbI €€ pacuéra
U 3KCIIEPUMEHTAIBHOTO omnpezeneHusi. PaBHOBECHBIM BBIXOJ NPOAYKTAa, BIUSHUE TaBJICHMUS,
TEeMIIepaTypbl, MPUMECH HHEPTHOTO ra3a Ha PABHOBECHBIM BBIXOJ. YpaBHEHHUS H30TEPMbI U
n3o0apel  Bant-Todpda. Crarucrtuyeckas TtepMoauHaMuka. Pacy€r TepMoIuHaAMHYECKUX
GbyHKIM Ha 6a3e IPEICTaBICHUN O CyMME 110 COCTOSTHHSIM.

®da30BbIe paBHOBECHSI B OJJHOKOMIIOHEHTHBIX cuctemMax. ®a3oBble mepexo sl u (hazopas
auarpaMma COCTOSIHHMSI JJIsi  OJJHOKOMIIOHEHTHBIX cucTeM. TpoitHas Touka. YpaBHEHUE
Knaneitipona-Knay3uyca. 3aBHCHUMOCTh JaBJ€HHSI HACBIIIEHHOTO Tapa OT TeMIlepaTyphl.
Omnpenenenue TepMoauHaMUYeckux (yHKIUN mpouecca (asoBoro mnepexona.Kpurnyeckas
TeMIieparypa.

Tepmoaunamuueckass Teopusi pactBopoB. Krnaccuduxamnus pactBopoB. CrnocoOsl
BBIpOKEHHUSI cOCTaBa pacTBopa. llapuumanbHble MOJSpHBIE BeNWYMHBL YpaBHeHus ['nObca-
Hiorema. Wneansubie pacTBOpbl. TepMoanHamMudeckue (DYHKIUU CMEIICHUs s MealIbHBIX
pactBopoB, 3akoH Payms. IlpenenbHo-paz0aBienHble pacTBOpbl, 3aKoH ['enpu. HewmpeanbHbie
pacTBOpBl,  TOJOXUTEJIBHbIE W  OTPUUATENIBHBIE  OTKJIOHEHMs OT  3akoHa Payns.
TepmoauHaMuyeckoe OMUCAaHWE HEHMJEAIbHBIX PAacTBOPOB, AKTHUBHOCTb, KOA(PPUIHUEHT
akTUBHOCTH. KonuratuBHbIe CBOMCTBA paCTBOPOB HEJIETYYUX BELIECTB B JIETYYEM paCTBOPUTEIIE.
Kpuockonus, 30yminockonus. OcMoc, 0CMOTHYECKOE JIaBJICHHUE.

da3oBble paBHOBECHS B MHOTOKOMIIOHEHTHBIX cHcTeMaX. JluarpamMMbl «1aBjieHUe-
COCTaB», «TEMIIepaTypa-CoCTaBy», «COCTaB I1apa-COCTaB JKMJIKOCTWU» [UIl HWJCATbHBIX U
HEeHJIeaNIbHBIX pacTBOpoB. 3akoHbl ['n06ca-KoHoBanoBa, Aseorpornms. DHU3UKO-XUMHYECKHE
OCHOBBI pazJeNIeHUs] KHUJIKUX cMeced, pekTuHukanus. PU3NKO-XUMUYECKUH U TEepPMUYECKUN
aHanu3. Pa3nuyHblie THUIBI AMAarpaMM MIaBKOCTH. DBTeKTHKA. [IpaBuio ¢a3 u mpaBuiio pelyara.

4. O6beM yueOHOii TUCIUNTHHBI



B 3a9YC€THBIX

Buabl yueoHoii padoThl B aKajieM. yacax
eIMHUIAX

OO0masi Tpy10eMKOCTh M CUUILIHHBI MO

5,0 180
Y4eOHOMY ILIAHY
AyAUTOpPHBIE 3aHATHS: 1,78 64
Jlexruu (JIek) 0,89 32
[Tpaktuyeckue 3anstus (I13) 0,89 32
CamocronTesannasi padora (CP): 2,22 80
Buja koHTpoJa: 3a4eT / 3k3aMeH sk3ameHn (1,0) k3ameH (36)

B 3a4Y€THBIX

Buasbl yuedHoii padoThl B ACTPOHOM. 4acax
eIMHUIAX
OO61mas TPyA0eMKOCTh JUCHHIJIMHBI 0
5,0 135
Y4eOHOMY IIAHY
AyAUTOpPHBbIE 3aHATHS: 1,78 48
Jlexuu (JIek) 0,89 24
[Tpaktnyeckue 3anstus (113) 0,89 24
CamocrosiTtesannasi padora (CP): 2,22 60
Bua koHTpoJIsi: 3a4eT / IK3aMeH ak3ameHn (1,0) 3K3aMeH (27)

AHHOTAIUA Y4eOHOH NMPOrpaMMBbI 1M CIIUIJIMHBI
Kosnonanas xumus (b1.b.11)

1. Heab AUCHMIUIMHBI — O3HAKOMJICHHE CTYAEHTOB C OCHOBAaMH TEPMOJIUHAMHUKU
MMOBEPXHOCTHBIX SIBJICHHM, CIOCOOAMM TIOJIYUCHUS W BOKHEUIIMMH CBOWCTBAMH JTUCIIEPCHBIX
CHCTEM.

OCHOBHBIMH ~ 3aJlauaMH  JUCHUIUIMHBI  SIBISIOTCS: PAacCMOTpPEHHE OCOOCHHOCTEH
MMOBEPXHOCTHBIX CJIOEB, UX TEPMOJUHAMUYECKUX CBOMWCTB, aJre3WH, CMAdyWBaHHI, aJCOPOIINH,
AJIEKTPUYECKUX SBJICHUM Ha TMOBEPXHOCTH; W3YyYCHHE KHUHETUYECKHUX CBOMCTB JAMCIEPCHBIX
CHUCTEM, AarperaTMBHOM W CEIUMEHTAIIMOHHOW yCTOMYMBOCTH, KHHETUKH KOAryJISIIUU,
CTPYKTYpPOOOpa30BaHMsI U CTPYKTYPHO-MEXaHUYECKUX CBOMCTB AUCIIEPCHBIX CHCTEM.

2. B pe3yabTarte u3yuyeHusi JUCUMILIMHBI CTYIEHT J0JI5KEeH

Oonaoamp cienyrOlIUMU KOMIIETEHIUSIMU:

— CIIOCOOHOCTBIO HCIIOJIb30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUYHBIX JUCIUIUIMH B
npodeCCHOHANBHOM  JEATEIBHOCTH, NPUMEHATh METOJbI MaTeMaTHYeCKOro aHalu3a |
MOJIEJIMPOBAHUS, TCOPETUUECKOTO M DKCIIEpUMEHTANBHOTO nccienoBanus (OITK-2);

— CIIOCOOHOCTBIO HCTIOIH30BaTh OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI JUI1 TOHUMAaHUS
OKpYy’KaroIiero mupa u sisieauii npupoast (OI1K-3).

3Hamo:

OCHOBHbBIC TIOHATUSI W COOTHOIICHHUS TEPMOJUHAMUKU TMOBEPXHOCTHBIX SIBJICHUI
(TepMoMHAMHKA TTOBEPXHOCTHOTO CJIOS; aare3vs, CMauyuBaHUE W PACTEKaHHE >KHIKOCTCH;
JMCTIEPCHOCTh U TEPMOJMHAMHUUYECKHE CBOMCTBA TeJ; aJCOPOIMs Ta30B U MapoB, aJcopOIus U3
pacTBOpPOB);

OCHOBHBIE€ METO/IbI MOTYYEHUS JUCIIEPCHBIX CUCTEM;

OCHOBHBIE  CBOMCTBAa JIUCIIEPCHBIX CHUCTEM  (AJIEKTPOIOBEPXHOCTHBIE  CBOMCTBA;
KMHETUYECKUE W ONTHYECKHE CBOICTBA; CBOWCTBA PACTBOPOB KOJUIOMIHBIX MOBEPXHOCTHO-
AKTUBHBIX BEIIECTB);

OCHOBHBI€ TIOHSTHUSI U COOTHOILICHUS] TEOPUN arperaTuBHON yCTOMYMBOCTU U KOATYJISLIMU
TM0(POOHBIX TUCTIEPCHBIX CUCTEM;

OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYpOOOpa30BaHHsS U PEOJIOTHUECKHE CBOMCTBA
JTUCIIEPCHBIX CUCTEM;

ymems:



IIPOBOJIUTh pPAacyeThl C MCIOJIb30BAHUEM OCHOBHBIX COOTHOIIEHUN TEPMOIAMHAMMKU
IIOBEPXHOCTHBIX SIBJIEHUI U pacueThl OCHOBHBIX XapaKTEPUCTUK TUCIEPCHBIX CUCTEM;

enaoems:

METO/JaMHU HU3MEPEHMsI IOBEPXHOCTHOIO HATSHKEHMS, KpAeBOrO yrja, BEJIWYHMHBI
ajcopOIMM W YIENBbHOM  TOBEPXHOCTH,  BSI3KOCTH,  KPUTHYECKOM  KOHILEHTpAIMU
MUIEIUI000Pa30BaHMs,  DJICKTPOKMHETHYECKOTO  MOTEHIMala;  METOJaMH  MPOBEACHUS
JUCIIEPCUOHHOIO aHAJIM3a, CHHTE3a JUCHEPCHBIX CHCTEM W OLEHKM UX arperaTuBHOMN
YCTOWYHUBOCTH.

3. KpaTkoe coaep:kaHue 1UCHUILINHBI

Monyns 1. Ilpeamer u npusHaku 0ObEKTOB KOJUIOUJHOW XUMHUH

Komnonanas xumus - Hayka O TMOBEPXHOCTHBIX SIBICHHUSX M JUCHEPCHBIX CHCTEMAX.
OcHOBHbBIE MIPU3HAKU JUCIEPCHBIX CUCTEM - T€TEPOr€HHOCTh M JAUCIEPCHOCTh; MOBEPXHOCTHAS
SHEprusi; KOJMYECTBEHHbIE XapaKTEPUCTUKH JucnepcHocTH. Knaccudukamus aucnepcHbIX
CHCTEM.

Mopyns 2. TepmoarHaMuKa MOBEPXHOCTHBIX SIBJICHUI

OOmiasi xapakTepuCTHKa IOBEPXHOCTHOM »HHepruu. lloBepxHOCTHOE HaTsKEHUE.
VYpasuenue ['u60ca-I"expmronbia sl BHyTpEeHHEH yAEIbHON NOBEPXHOCTHOW SHEPTUU (TIOJTHOM
MMOBEPXHOCTHOM PHEPTUH).

Meron u30bITKOB ['mOOca. DyHmaMeHTaIbHOE aAcopOIMoHHOE ypaBHeHHme [mOOca.
YactHoe BblpakeHue ypaBHeHusi [106ca. IloBepXHOCTHO-aKTUBHbIE M TOBEPXHOCTHO-
WHAKTUBHBIE BEIIECTRA.

Anresus u koresusi. YpaBHenue [ronpe aiis pabotel aaresun. CmaunBanue, 3akoH FOHra.
Vpasuenue [lronpe-lOnra. Pactekanue xumkocted, koddduimeHt pacrexanus mo ['apkuHcy.
Dddext Mapanronu, nmpaBusio AHTOHOBA.

[IpaBuio ¢a3 ['m606ca u aucepcHOCTh. BrusHre KpUBU3HBI MOBEPXHOCTH HA BHYTPEHHEE
nasneHue ten (ypaBHenue Jlammaca). Kanumnspaeie sBinenus. YpaBuenue KenpBuna. Brnustaue
JMCIIEPCHOCTH HA PaCTBOPUMOCTb, KOHCTAHTY PABHOBECHUS XHUMUYECKOH peakiuu, TEMIEpaTypy
(dazoBoro nepexoja.

MeTtonpl MOJyueHHUs JAUCIEPCHBIX CUCTEM. YpaBHeHHe PeOunzepa nais paboThI
mucneprupoBanusi. Dpdexr Pebunnepa. ['oMorennas u rereporeHHas KOHAEHCAIUS. DHEPrus
I'n60ca oOpazoBanus 3apoapiiia HOBoM (a3bl. Kunetnka oOpa3zoBanus HOBOH (asbl.

Monyns 3. AncopOLMOHHBIE PaBHOBECHS

[Ipuponaa ancopOLUOHHBIX CHT. AZCOPOLIMS Ta30B U NApOB HA OAHOPOIHON OBEPXHOCTH.
3akon ['enpu. Mognenr u ypaBHenue Jlenrmiopa. Teopusi HMOTUMONEKYISIPHOM ancopOIuu
Bbpynayspa, Ommera, Temnepa (bOT). Onpenenenue ynenbHol nmoBepxHoctu metogom bOT.

AncopOuusi Ta30B ¥ TapoB Ha MOPUCTHIX MaTepuanax. Kinaccuduxkamus nop no Jyoununy.
Teopuss kanmwuisipHOM KOoHAeHcanuu. Pacyer uHTerpampHOM M AUQQEepeHIInaTbHON KPUBBIX
pacnpeneneHus oobeMa mop Mo pazMepam.

AncopOumsi Ha MHKPOMOPUCTBIX MaTepuanax. IloreHuumansHas Teopust [lonsHu.
XapakTepuctuueckass KpuBas ancop6muu. OO6o0meHHoe ypaBHeHHE Teopun JyOuHWHA
00BEMHOT0 3aNOJIHEHHSI MUKPOTIOp, ypaBHeHue JlyonHnHa - PagyrikeBuya.

AncopOuus MOBEpXHOCTHO-aKTUBHBIX BetiecTB. [IpaBuio Jlrokno - Tpaybe. 3aBucUMOCTh
MOBEPXHOCTHOTO HATSHKEHUS OT COCTaBa pacTtBopa. YpaBHeHue lllumkoBckoro. YpaBHEHUs
COCTOSIHUS Ta3000pa3HBIX TOBEPXHOCTHBIX (aICOPOLIMOHHBIX) MIeHOK. Beckl JIeHrmiopa.

MO,Z[}/J'IL 4, QHCKTpI/I‘-ICCKI/IC SIBJICHHA Ha MOBEPXHOCTU

Mexanusmbl 00pa3oBaHMs JBOMHOro »snekTpuueckoro ciost ([3C). VYpaBuenus
Jlunnmana. OneKTpokanwusipHble KpuBble. Teopum crpoenus JOC. Pemenue ypaBHEHHs
ITyaccona-bonbrvmana g nuddysnoit gactu A2C. IDC no teopun llTtepna, mepesapsaka
IIOBEPXHOCTH.



DONEKTPOKUHETUYECKUE  SIBJICHUS, UIEKTPOKUHETUYECKMM TMOTEHLHUaN. YpaBHEHHE
I'enpmroibiia-CMOITyXOBCKOTO JUIs BJIEKTPOOCMOCA U 3JIEKTpodopesa.

Mogyns 5. Kunernueckue cBOMCTBA IUCIIEPCHBIX CUCTEM

CBs3b CKOPOCTH OC@KIEHUS YacTHUI C MX pa3MEpoOM. YCIOBHS COOIIONCHMS 3aKOHA
Croxca. CeTMMEHTAMOHHBIN aHATN3 MTOJUANCIEPCHBIX cUcTeM. KpuBbIe pactipeieieHust 4acTHIL
no pasmepam. [lpupona OpoyHOBCKOro aBukeHHUs. 3akoH OWHIITEHHA - CMOJIYXOBCKOTO.
CnenctBus U3 Teopun OpoyHOBcKoro JjBwxkeHHs. CeaumeHTannoHHO-IUu(pdy3noHHOE
paBHOBECHE, THIICOMETPHYECKHIA 3aKOH.

Mopynb 6. ArperatuBHasi yCTOWYUBOCTD U KOATYJISIUS TUCTIEPCHBIX CUCTEM

CenuMmeHTallMOHHAS M arperaTuBHasl yCTOMUMBOCTH cucteM. JInopuibHbIe U THOPOOHBIE
cucrembl. Kpurepuit nuodpunbHoctu 1o Pebunaepy-lllykuny. JlnoduneHble aucrepcHble
cucteMmbl. Kiaccugukaiys noBepXHOCTHO-aKTUBHBIX BEILIECTB. TepMOIMHAMKKA U MEXaHU3M MHU-
uemtooOpazoBanus. Ctpoenue munenn [TAB. ComoOunuzanus. Kputnueckas KOHIEHTpaus
MULEI000pa30BaHMsl, METO/IbI €€ OTIpeACICHUS.

JInodobuble aucnepcHble cucTeMbl. DakTOphl yCTOWYMBOCTH JHO(OOHBIX CHUCTEM.
bricTpas u Memiennas koarynauusa. Kunerrnka xoarynsauuu mo CMoJyXOBCKOMY. 3aBUCUMOCTD
YHUCJIa YaCTHUILl PA3HOIo Mopsaka oT BpemeHn. OCHOBHBIE NOJIOKEeHMS Teopun Jlepsaruna, Jlanaay,
@eppest, OpepOeka (JJIDO). PacknunuBaromiee naBieHHe M ero coctasisitomue. OOmiee
ypaBHEHHE MJIi DHEPrMHM B3aUMOJEMCTBHS JUCIEPCHBIX dacTull. I[loTeHIManbHbIE KpUBBIE
B3aUMOJICMCTBHS yacTull. HelTpanu3annoHHAss M KOHUEHTpallMoHHas koaryisiuus. [IpaBuiio
[lyneue-T'apam.

Mopyns 7. CTpykTypooOpa3oBaHHE B CTPYKTYPHO-MEXaHUUIECKHUE CBOMCTBA AUCTICPCHBIX
CUCTEM

Tunsl cTpyKTYyp, 00pa3yroumxcs B JUCIEPCHBIX cUcTeMaX. B3auMocBsI3p MeX 1y BUIOM
MOTEHITMAIBLHON KpuBO# B3ammoaeicTBus dactuil (rmo teopun JJIOO) u THIIOM BO3HHKAIOIIMX
cTpykTryp.  KoaryiasilmoOHHO-TMKCOTPOIIHBIE ¥ KOHJEHCAllMOHHO-KPUCTAIN3allUOHHbIE
CTPYKTYPBIL.

Peonornueckuii Meron uccienoBaHUs JUCHEPCHBIX cucTeM. OCHOBHbIE NOHSTUS H
nJieanbHbIe 3aKOHBI pe0oJIoruu. MoenupoBaHue peoIOTHUYECKUX CBOUCTB TEll.

Knaccudukanuss AUCHEPCHBIX CHCTEM IO CTPYKTYpHO-MEXaHHYECKHMM CBONCTBaM.
Bsi3kocTh JKMAKHMX arperaTMBHO YCTOWYMBBIX AHMCIEPCHBIX CHUCTEM. YpaBHEHUs OWHIITEWHA,
[lIraynuarepa, Mapka - XayBuHka. Peosiorndeckne CBOMCTBA CTPYKTYpHUPOBAHHBIX
KHUAKOOOPA3HBIX U TBEPIOOOPA3HBIX CUCTEM.

4. O0beM y4eOHOM TUCHMILINHBI

O0bem
Buabl yueOHoii padoThI
B 3ayeTHBIX B akagemuyeckux
eTMHUIIAX yacax

OO0masi Tpy10eMKOCTb IV CHUTLIHHBI 5 180
10 y4e0HOMY ILIAHY
AyauTOpHBbIE 3aHATHS: 1,78 64

Jlexumnm (JIek) 0,89 32

[paktuaeckue 3anstus (I13) - -

JlaGopatopusbie padotsl (JIP) 0,89 32
CamocrositesbHas padora (CP) 2,22 80

[TonroroBka K 1a00paTOpHBIM paboTam 1,11 40

Jlpyrue BUJIbI CAMOCTOSATENBHONU pabOThI 1,11 40
Buja uTOoroBoro KOHTpoJIsi: IK3aMeH 1 36




O0bem
Buasbl yueoHoit padoThI B 324 THEIX B
JR— aCTPOHOMMYECKHX
yacax
OO01mast Tpy10eMKOCTb THCIHUIIIMHBI 5 135
10 y4e0HOMY ILIAHY
AyAUTOpPHBIE 3aHATHS: 1,78 48
Jlexuu (JIek) 0,89 24
[IpaxTnueckue 3anstus (113) - -
JlabopaTtopusie paboTs (JIP) 0,89 24
CamocrositesbHas padora (CP) 2,22 60
IMonroroBka kK 1abopaTOpHBIM paboTaM 1,11 30
Jlpyrue BHIIBI CaMOCTOSTEIHHON PabOThHI 1,11 30
Bu HTOroBOro KOHTpOJIsi: IK3aMeH 1 27

AHHOTaNUA padoyeil MPOrpaMMbl 1M CHUILIMHbBI
AHaJMTHYeCKAsA XMMUA U QU3NKO-XxuMUYeckue meroanbl anaiausa (b1.5.12)
1.lesu u 3212494 TUCHHUIJINHBI

Hens aucuuniauHbl: npuoOpeTeHre 0O0ydarolMMHUCA 3HAHUM MO OCHOBHBIM TpyIIaM
METO/IOB XHMHYECKOTO aHaju3a, HauboJjiee IIUPOKO MPUMEHSEMBIX B IMPOMBIIUIEHHOCTH U
HCCIIeIOBATENIbCKON paboTe, a TakyKe KOMIIETEHIUH, HEOOXOIMMBIX XUMHKaM-TEXHOJIOTaM BCEX
CHELUAIbHOCTEMN JJIs PEIICHHS] KOHKPETHBIX 33]1a4 XUMHUUYECKOTO aHAJIN3a.

2. B pe3yabTaTe 0CBOEHHMS TUCUUILIMHBI 00YYAIOIIUIICS 10JI7KEH:

osnadems cienyronumMu oomenpodeccuonanbHbiMu KomneTeHusaMu (OI1K):

- CIIOCOOHOCTHIO MCHOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX AMCLIMILINH B
podecCHOHANBHON  JeSITeNbHOCTH, TMPUMEHSATh METOJbl MaTeMaTHUYeCKOro aHaiu3a |
MO/JICTUPOBAHHUSI, TEOPETUYECKOTO U IKCIIepUMeHTanbHOro uccienoBanus (OI1K-2);

- CMIOCOOHOCTBIO UCMOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JJIs1 HOHUMaHUs
OKpYy»KaroIero Mupau sisiieHuii npupo sl (OTIK-3);

3Hamb:

OCHOBHBI€ MTOHATHSI, TEPMUHBI, METObI U IPUEMBI KAUECTBEHHOTO U KOJIMYECTBEHHOTO

XMMHUYECKOTO aHajn3a, TEOPHI0 XUMUYECKUX U (PU3UKO-XUMUUYECKUX METOJIOB aHAU3a,
MIPUHIIUIBI pa0OTHl OCHOBHBIX MPUOOPOB B (PU3HKO-XUMUYECKUX METO/IaX;

ymembv:

MPUMEHITh TPUOOPETEHHBIE TPAKTHYECKHUE HABBIKU B MPO(ECCHOHATBHON NeSTEIbHOCTH
JUISL pELICHUs KOHKPETHBIX 3a]ay; BJaJ€Th: NOHMMAHUEM LEJe U aJrOpPUTMOB XMUMHUYECKOTO
aHaJlu3a, Croco0aMu pelieHUs] aHAIUTUYECKHX 3aa4, OIEHKO BO3MOXKHOCTEH KaXKJJ0T0 METOAa
aHajM3a, OCHOBAaMHU METPOJIOTMUECKOW OLEHKH PE3YNbTATOB KOJIMYECTBEHHOTO XHWMHYECKOTO
aHaIn3a;

enadems:

MOHUMAaHUEeM Iele W alTOPUTMOB XHMHUYECKOTO aHaju3a, CIoco0aMu pelIeHUs
QHATUTUYECKUX 3a]a4, OLEHKOW BO3MOXXHOCTEH KaXJOro METOoJla aHallu3a, OCHOBaMH
METPOJIOTMYECKOM OLIEHKH Pe3yIbTaTOB KOJIMYECTBEHHOTO XUMHUECKOTO aHAJIN3a;

a TaKKe UMETh MPEACTABICHUE O €AUHON JTOTHMKE XUMUYECKOTO aHAIIN3a, O MHOTOOOpa3nu
METOJIOB XMMHUYECKOTO aHaju3a M O KOHTPOJE KadecTBa pPE3yIbTaTOB KOJUYECTBEHHOTO
XUMHUYECKOTO aHan3a.

3. KpaTkoe coaepxxaHue JMCUMILINHBI:

Beenenue. I[lonstne 00 anamuThueckod xumuu (AX) Kak O CHCTeMe 3HaHUM,
MO3BOJIAIONIEH YCTAaHOBUTh KaYECTBEHHBIM M KOJMYECTBEHHBIM COCTaB BellecTBa. 3agaun AX.



AHAIUTUYECKUH CUTHAJI KaK HOCHUTEIh KAYECTBEHHOW M KOJIMYECTBEHHOW HHpOpmaruu o0
oObekTe ananuza. [loHsTHe O mpobooTOope M mpobomoaroroBke. OCHOBHBIE TpeOOBaHUS,
IpeabsABISEMbIE K METOJaM XUMHYECKOIO aHajau3a. YCJIOBMS BBIIOJHEHUS ONPEICIICHUM.
Ananmutnueckas Gopma, aHaTUTHYECKUE MPU3HAKU. AHAIMTHYECKUE KIACCH(PUKAMU KaTHOHOB
Y QHUOHOB.

Cucremaruveckuii u JpoOHbId  aHanmu3. CoBpeMEHHBIE METOJbl HACHTHU(HUKAINH
3JIEMEHTOB U coeMHEHUN. OpraHn4ecKre aHaIUTUYECKUE PEAareHThl B aHAJIN3€ HEOPTraHUUECKUX
BeleCTB. PaBHOBECHS] B aHAIUTUYECKMX T'OMOI€HHBIX U I'€TepOreHHbIX cucremax. OCHOBHbIE
TUIBl peakuuid, npuMeHseMblX B AX (KHUCIOTHO-OCHOBHOE B3aUMOJICHCTBUE, OKHCIIEHHE-
BOCCTaHOBJIEHUE, KOMILIEKCOOOpa3zoBaHue, ocaxaeHue). OnucaHie paBHOBECHS aHATMTHUYECKUX
peaknuii ¢ MOMOIIbI0 KOHCTAHT PaBHOBECHs. YUeT MOOOYHBIX PEAKIMil C MOMOIIBIO ammapara
YCIIOBHBIX KOHCTAaHT paBHOBecHs. lCHojp30BaHUE YCIOBHBIX KOHCTAHT PpAaBHOBECHS JUIs
ONTUMU3AINHI AHATUTHYECKUX PEaKIUid W TMPAKTHUYECKUX YCIOBHH WX BBIMOJHEHHUS. OCHOBBI
METO/IOB KOJHMYECTBEHHOTO0 XHMMUYECKOTO aHaiu3a. MeToabl KOJIMYECTBEHHOIO aHalu3a.
TpeboBanust, NpeabsIBIsIEMbIE K XHMUYECKUM PEAKIUSAM, UCIOJIb3YEMbIM B XUMUYECKOM aHAIU3E.
Oranbl KOJIMYECTBEHHOro aHanuza. [loHsATHE O IpaBUMETpUUYECKOM aHaiu3e. TeopeThdyecKue
OCHOBBI THUTPUMETPUYECKOTO aHanm3a. l[Ipuembl TuTpoBaHusa. PacdeTsl B THTPUMETPUHU.
I'paduueckoe  ortoOpakeHue  mporecca  TUTpoBaHWsA. CKadyoK  THUTPOBAHHS,  TOYKA
SKBUBAJICHTHOCTH, KOHEYHAs] TOYKAa TUTpOBaHUs. [lepBuYHBIC U BTOPUYHBIC CTaHAAPTHI. MeTon
KHCJIOTHO-OCHOBHOTO TUTPOBaHUsA. BBIOOp KHCIOTHO-OCHOBHOrO HWHAMKaTopa. Ilpumepsl
onpezneneHuil. MeToabl OKHUCIUTENbHO-BOCCTAHOBUTEIBHOIO TUTpOBaHUA. OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIN NOTEHIIMAN. DaKTOPHI, BIUAIONIME HA €r0 BeIMUMHY. Y paBHeHre HepHera.

[TepmanranaromeTpusi. ﬂOHOMeTpHﬂ. Ontumuzanusi ycioBUW onpeneneHus. Merton
KOMIIJIEKCOHOMETPUYECKOTO THUTpoBaHHs. (OCOOEHHOCTH peakuuid KOMIUIEKCOOOpa30BaHUs
(xematooOpa3zoBanusi) HWOHOB MeTamwioB ¢ JJ[TA. Bwibop onTUManbHBIX  YCIOBUU
KOMIUIEKCOHOMETPUYECKOTO  THUTPOBaHWA.  TUTpoBaHME  TO  METOAY  OCaXICHUS.
Mertponoruueckas oleHKa pe3ylbTaToB aHaiu3a. IHIWKAaTOpHbIE U HHCTPYMEHTAIBHBIE CIIOCOObI
YCTaHOBJIEHUSI TOUYEK SKBUBAJICHTHOCTH.

Benenue B ¢u3uko-xuMuueckue (MHCTPYMEHTAJIbHbIE) METOAbl XMMHUYECKOTO aHaIu3a
(MMXA-®XMA). Knaccuduranus (PU3NKO-XUMHUECKHMX METOJIOB aHajan3a. AHaTUTHYCCKUN
CUTHaJ Kak uH(popMaTuBHas GyHKIIMS COCTaBa BellecTBa. MeTo bl KOJIMYECTBEHHBIX U3MEPEHUI
B ®XMA, ux xapakTepucTUKa. AHAUIUTHYECKUE U METPOJIOTHUECKUE XaPAKTEPUCTUKU METOIUK
OIpeIEeICHUSI.

4. O0beM yu4eOHOM THCHHMILINHBI

Buabl yueOHoii padoThI Bceero 3/4 cemectp

B 3au. B akaan. | B 3au4. B akan.

el. yacax el. yacax
OO0masi Tpy10eMKOCTh

4 144 4 144

AUCHUILIUHBI 10 Y4e0HOMY MJIAHY
AyauTOpHBbIE 3aHATHS: 1,78 64 1,78 64
Jlexuum (JIek) 0,45 16 0,45 16
JlaGopatopusie pabotsl (JIP) 1,33 48 1,33 48
CamocrosiTesibHast padora
(CP) 2,22 80 2,22 80
CaMocTosaTenpHOE U3yueHHE 222 80 222 80
pa3aenoB TUCIUILTHHBI

Bua koHTpOJIS: 3a4eT/IK3aMeH 3a4éT ¢ oneHkoM

1 | 36




Buabl yue6Hoit padoThI Bcero 3/4 cemecTp
B 3au. B acTpon. B 3au. B actpon.
el. yacax ell. yacax
OO0mas Tpy10eMKOCTh 4 108 4 108
AUCUHMIJIMHBI 110 Y4eOHOMY IJIAHY
AyAUTOpPHBbIE 3aHATHS: 1,78 48 1,78 48
Jlexuunu (Jlek) 0,45 12 0,45 12
Jlaboparopusie pabots (JIP) 1,33 36 1,33 36
CamocrosiTesibHast pabora
(CP) 2,22 60 2,22 60
CamocTosTenpHOE U3yUeHNE 2,22 60 2,22 60
pa3aenoB TUCHUIUIAHBI
Bua konTpoJs: 3aueT/3K3aMeH 3a4éT ¢ oueHkoM
1 27 1 ‘ 7

AHHOTAIUA Y4eOHOH NMPOrpaMMbl 1M CHUIIMHbI
HNuxenepnas rpapuxa (b1.5.13)

1. Heap qucHUNIMHBI — IpUOOpETeHNE 3HAHUM U BHIpAOOTKA HABBIKOB, HEOOXOIMMBIX
CTYJIEHTaM JUIs BHITIOJTHEHUS M YTEHUS TEXHHUYECKUX YePTEKEeH, BBITIOJHEHUS ICKU30B JIeTaJeH,
COCTaBJIEHUS KOHCTPYKTOPCKOM W TEXHOJIOTMYECKOW JIOKyMEHTAllMl B COOTBETCTBHM CO
crannapramu ECKJI; o3HakoMJIeHHE ¢ METOJaMU KOMITbIOTEPHOU rpauKu.

3agaum QUCHUIUIMHBI: HM3Y4YE€HHE CIOCOOOB BBINIOJHEHHS] 4epTexkeil, OCHOBAHHBIX Ha
OpPTOTOHAJILHOM M IIEHTPaJIbHOM MPOEHUPOBAHNH, BHIPAOOTKA HABBIKOB BBIMOJHEHUS U YTCHHS
yepTexKel, peleHue 3a/ad, CBA3aHHBIX C MPOCTPAHCTBEHHBIMH (OpMaMH U OTHOILIECHUSMU
Pa3IMYHBIX TEOMETPUYECKUX MOJEIIEH.

2. B pe3yabrare wu3yYeHUs AUCHUIUVIMHBI O0yYawIIUiici 1O MporpaMmme
0akajiaBpUaTa J10JIKeH:

Osnademp cnenyroliuMyA KOMIIETEHIUSAMU:

- CITOCOOHOCTBIO K caMOOpranu3anu u camooopaszoBanuio (OK-7);

- CIIOCOOHOCTHIO UCHOJIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUHBIX TUCIHIUIUH B
podecCHOHANbBHON  JEeSITeNbHOCTH, TNPUMEHSATh METOJbl MaTeMaTHUYeCKOro aHaiu3a |
MO/JICTUPOBAHHUSI, TEOPETUYECKOTO U IKCIIepUMeHTanbHOro uccienosanus (OI1K-2);

3uamo:

- c110co0BI 0TOOPAXKEHUS IPOCTPAHCTBEHHBIX (JOPM Ha MIOCKOCTH;

- IIPaBWJIA U YCIIOBHOCTHU IPU BBINOJIHEHUU YEPTEKEH;

- BUJIbI U3JEJIUNA U KOHCTPYKTOPCKUX JOKYMEHTOB;

- Ha YPOBHE MPEJCTABICHUS XapaKTEPUCTUKU (POPMBI U TIOBEPXHOCTH U3AEIIHIA;

Ymemo:

- BBINOJHATP M YUTAaTh YEPTEHKH TEXHUUYECKUX H3LCIUA C YYETOM JIEUCTBYIOLIUX
CTaHJapTOB;

- BBIMIOJIHATh U YUTATh CXEMbI TEXHOJOTUUECKHUX MTPOLIECCOB;

- HCTIOJIB30BaTh CPEICTBA KOMITBIOTEPHOU TpadUKu I U3TOTOBICHHS YepPTEKEH.

BJIA/IETh:

- cioco0amMu U mprueMamMu H300paskeHus TPEIMETOB Ha TIOCKOCTH;

- rpaduyeckoit cucremoit «Kommacy.

3. Conep:xkaHue TUCHUILIUHBI

Beenenue. [Ipeamet u metoap! nHkeHepHOH rpaduku. KpaTkue ucropuyeckue cBeeHUS.
3amaun 1 MECTO Kypca B MOATOTOBKe OakajgaBpa TEXHUKH M TEXHOJIOTHH.

Monyns 1. 3aenust 1 KOHCTPYKTOPCKUE JOKYMEHTHI.

1.1. Bunbl uzienuii 1 KOHCTPYKTOPCKUX IOKYMEHTOB.



Buner m3genuit mo 'OCT: nerans, cOOpouHas eIWHUIA, KOMIUIEKC, KOMIUICKT. Bumbl
KOHCTPYKTOPCKUX JIOKYMEHTOB: YEpPTEK JEeTali, COOPOUYHBIA YEepTEeK, YepTEeK OOILIero BUAA,
cneunpukamus, cxema. Ludpbl KOHCTPYKTOPCKUX JOKyMEeHTOB. KpaTkue cBeaeHus o
CTPOUTENIbHBIX YEPTEXKAX.

1.2. Pe3b00BbIe U3/CTUs U COSAMHCHHUS.

Pe3nOb1: 0OpazoBanme, kiaccudukaius, W300pakeHHe W 0003HAUYCHHWE Ha YEPTEKe.
Crannmaptasie pe3pOoBbie m3nenus. OnpeneneHue pe3bObl n3MepenueM. CoenmuHeHHs aeTaieit
007TOM U IUIBKOH. Pe3p00BbIC TpyOHBIE coemuHeHMs. [[anKoBbIe COeMHCHHUS.

1.3. DcKu3bl M TEXHUUECKHUE PUCYHKU JeTajei.

[locnenoBarenbHOCTh  BBINOJIHEHUS — M300paKeHWM  JeTainu:  BbIOOP  IJIaBHOTO
n300pakeHMs; ONpeAeTeHre HEOOXOIMMOT0o KOJMYECTBA H300paKEHHi; MOJIrOTOBKA MO
yepTexa K U300pakeHHUIo JleTalln; U300pakeHne OCHOBHBIX BHEIIHUX M BHYTPEHHUX OYepTaHUI
neranu. OOMep JeTanu Mpy BBIIIOJIHEHUH €€ 3CKU3a ¢ HaTypbl. OpopMiieHHEe YepTeKel U ICKU30B
neraneil. IlpaBuna BbIMONHEHUS U OQOPMIICHHUS TEXHHUYECKUX PUCYHKOB. O003HaueHUS
MaTepHasoB.

1.4. Yeprexu cOOpOYHBIX €AUHUIL.

[IpaBuna BbIlOJNIHEHUST W OQOpMIIEHHS COOPOYHOrO YepTeka: BBHIOOP TJIABHOTO
M300pakeHus, OIpeNeNeHne KOJMYecTBa M300paKeHUH, HAHECEHWE HOMEpPOB MO3MIIMA,
HaHECeHHe pa3MepoB (rabapuTHBIE, YCTAHOBOYHbBIE, PUCOECTMHUTENbHBIE, SKCITyaTalllOHHBIE).
Crnemndukanus. [IpaBuna BeImoTHEHUS U 0POPMIICHHS YepTexka oOIero Bua.

Monyns 2. CoenvHeHus aeTanei.

2.1. Cxemsl.

Knaccudukanus cxem no Bugam u tunaMm. O6o3HaueHue cxeMm. IlpaBuina BBIOJHEHUS
CTPYKTYPHBIX U PUHIUIUAIBHBIX TEXHOJIOTHYECKUX cXeM. CXeMbl pacloJIOKEHUSI.

2.2. N3o0pakeHus: COETMHEHUI JIETaICH.

®nanuesble coenuuenus. Llnunessie u mmnoHouHble coequHeHus. CoennHeHus TUHTOM
u mmHTOM. HepasbemHble coenMHEeHMs JeTalleld: CBapKa, Maiika, CKJICHMBaHUE, 0OBaJIbIIOBKA,
pa3BaiblIOBKA, COCMHEHHE 3aKJICTIKOM.

2.3. Apmatypa TpyOOTIpOBOIOB.

Knaccudukanus apmatrypsl TpyOOIpOBOJOB O HA3HAYEHHIO, [0 THILY MEPEKPBITUS
nmoToka pabouell cpedpl, MO crnoco0y MPUCOEIUHEHUS K TpyOOmpoBoAy, IO CIOCO0Y
repMeTU3alUHN IIITHH]IEIS.

Monyns 3. UepTexxu cOOpOYHBIX €IUHHIL. DIEMEHTHI KOMITBIOTEPHOU IPapUKH.

3.1. 'eoMeTpuyeckre XapakKTepruCTUKH (GOPMBI U TTIOBEPXHOCTH U3JICITHIA.

Pa3mepsl, mpaBuiia X HAHECEHUS HA YepTeke. Pa3mepbl HCTIONHUTEIbHBIE U CIIPABOYHBIE,
rabapuTHbIC, KOOPAMHHPYIOIIME M dYacTHble. ba3bl M3MepUTEeNbHBIE, KOHCTPYKTOPCKUE,
TEXHOJIOTHYECKHe, BcrioMorareiabHble. Hanecenne pasmepoB oT 6a3. [IpenenbHbie OTKIOHEHUS
pa3MepoB IJIAJIKUX TMOBEPXHOCTEH, NOMyCcKH, mocaiku. Jlomycku M MOcajku Ijs JeTaneu ¢
pe3pboil. [llepoxoBaTocTh MOBEPXHOCTEH JeTaliel, MapamMeTphl MIEPOXOBATOCTH, IpaBUiIa
HaHECEHHs MapaMeTpOB LIEPOXOBATOCTU MOBEPXHOCTEN Ha yepTexe. [IpenenbHble OTKIOHEHUS
(hOpMBI U pacTioIOKEHUSI.

3.2. JleranupoBaHue yepTexeil cCOOPOUHBIX €AUHHII.

[IpaBuna peranupoBaHus 4YepTeked COOPOYHBIX €AWHUIL. BhIMonHEHHE uYepTeked u
TEXHUYECKUX PUCYHKOB JI€TaJIeH.

3.3. DneMeHThl KOMIbIOTEPHOH rpaduKu.

KowmmnbrotepHas rpaduka u pemraemble 1o 3anaun. ['padudeckre 00beKThl, TPUMUTHUBHI,
aTpuOyThl, cUHTe3 wu3o0pakeHus. llpencraBienue BUACOMHPOPMAIMU M €€ MaIIUHHAS
redeparus. COBpeMEHHBIE CTaHAAPThI KOMITBIOTEPHOUW Tpaduku, rpaduueckue S3bIKU U
Metadaiinbl. Peanu3amus anmnapaTHbIX MOIYNe rpadudeckoii cucteMbl. OCHOBHEIE TpadudecKue
QITOPUTMBI Ha IUIOCKOCTH W B MpocTpaHCTBE. [Iporpammubie Tpaduyueckue CUCTEMBI U HX
MIPUMEHEHUE.

4. O0beM yueOHOM TUCHHMILINHBI



Busl yaueOHON paboThI B 3au. en.x B akazeM. yacax
OO01ast Tpy10eMKOCTb AUCHUILIUHBI 110 Y4eOHomy miany(4,0 144
AYyIUTOPHBIE 3aHATHUS: 48/36 48
Jlekuuu (JIek) 16/36 16
[Tpaktuyeckue 3ansatus (I113) 24/36 24
JlaGopaTopust 8/36 8
CamocTosTenbHas padora (CP): 96/36 06
PacueTHO-rpaduueckue paboThI 34/36 34
[loaroToBKa K KOHTPOJIBHBIM paboTam 9/36 0
KypcoBast paGoTa 27/36 27
Jlpyrue BHIIBI CAMOCTOSATENBHOW PabOTHI 18/36 18
[ToaroToBka K 3a4eTy ¢ OI[CHKOM 8/36 8

3adyer ¢ OIIEHKOIA,
Bujx koHTpoJas: -

3ayeT

. B actpoHOM.
Bupr yueOHOM paboThI B 3au. en. qacaxp
OO01mas TPY10eMKOCTh THCHUILIHHBI 110 Y4yeOHoMY muiany|4,0 108
AyIUTOPHbIE 3AHATHSI: 1,33 36
Jlexuun (JIek) 0,44 12
[Ipaktuueckue 3ansarus (113) 0,67 18
JlaGopaTopust 0,22 6
CamocrositesbHas padora (CP): 2,67 72
PacuetHo-rpaduueckne paboTh 0,95 25,5
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,25 7
Kypcosas pabora 0,75 20
Jlpyrue BUIBI CAMOCTOSTEILHON paboThI 0,5 13,5
[ToaroroBka K 3a4eTy ¢ OIEHKOU 0,22 6
Bauer c OmIEHKOM,
Bujx kouTpoJs: -
3ayeT

AHHOTaNUA Y4eOHOH NMPOrpaMMbl JHCHHUILIMHBI
be3onacHoctsb :ku3nenesitreabnoct (b1.b.14)

1. Heap mucuuniauHbl - GopMupoBaHue npodhecCHOHaIbHONU KYIbTYphl O€30MacHOCTH,
MOJT KOTOPOW IOHMMAETCS TOTOBHOCT M CHOCOOHOCTh JIMYHOCTH HCIOJIb30BaTh B
npodeccuoHabHOM NesITeNbHOCTH MPUOOPETEHHYIO COBOKYITHOCTh 3HAHUM, YMEHUN M HABBIKOB
sl obecnieueHuss Oe30MacHOCTH B cdepe MpodeCcCHOHATBHON JIeATEeILHOCTH, XapaKTepa
MBIIILJICHHUS U IEHHOCTHBIX OPUEHTALIMH, TPU KOTOPBIX BOPOCH! 0€30MTACHOCTH PacCMaTPUBAIOTCS
B Ka4eCTBE NPHUOPUTETA.

OCHOBHBIMH 3aJja4aMU JUCIATUIHHBI SIBIISTFOTCS:

* MpHOOpeTeHne MOHUMAHUS MPOOJIEM YCTONYMBOTO PAa3BUTHS U PUCKOB, CBSI3aHHBIX C
JIeATeILHOCTHIO YEJIOBEKa;

* OBJIQJICHHE MPHUEMaMH PalMOHAIN3AIUN KUZHEEATEIbHOCTH, OPUEHTUPOBAHHBIMU Ha
CHIDKCHHSI aHTPOTIOTEHHOTO BO3JICHCTBHS Ha MPUPOTHYIO Cpely U oOecreueHue 0e30MacHOCTH
JIMYHOCTHU U OOILECTBA;

* popmupoBanue:

- KyIbTypbl 0€30TacCHOCTH, JKOJOTUYECKOTO CO3HAHUS W PHUCK-OPUEHTHPOBAHHOTO
MBIIIJIEHHUS,, TPU KOTOPOM BOMPOCHI O€30MaCHOCTH M COXPAaHEHHUS OKpYXKalolel cpeabl
paccMaTpuBaIOTCS B KQUe€CTBE BAXKHEHIINX TPUOPUTETOB )KU3HEIEATEILHOCTH YEJIOBEKA;



- KyJIbTYyphl TIpodeccCHOHAIbEHON 0e30TacHOCTH, CIOCOOHOCTEH IS MICHTU (U IIUKAIHH
OTaCHOCTH U OLIEHUBAHMS PUCKOB B cpepe cBOeH MmpodhecCHoHaNbHON AeATEIbHOCTH;

- TOTOBHOCTH MPUMEHEHUS NPO(HECCUOHATBHBIX 3HAHUK TSI MUHUMU3AIIUd HETaTHBHBIX
HKOJIOTUYECKUX MOCIECTBHIA, 0OecrieueH s 0€30MaCHOCTH | YITy4ILIeHHUs YCIOBUH Tpyna B cdepe
CBOEH MpoQeCcCHOHANTBHON AeATEeIHLHOCTH;

- ciocoOHOCTEH K OIIEHKE BKJIa/1a CBOCH MPEAMETHOM 00IACTH B PELICHNE KOJIOTUIECKUX
mpo6ieM U pooIieM 6E30MaCHOCTH.

2. B pe3yabTate 0CBOEHUS TMCHUIIMHBI CTYIEHT J0JIKeH:

Oobnadamp cneayomuMi KOMIIETEHITUSIMHU:

J CIIOCOOHOCTh HCHOJIB30BaTh MPHEMBI IEPBOM IMOMOIIM, METOJbI 3allUTHI B
yCIIOBUsIX Ype3BbluaiiHbix curyarmii (OK-9);

3Hamp:

-- OCHOBHEBIE TeXHOC(EpHBIC OTIACHOCTH, UX CBOMCTBA U XapaKTCPUCTHKHU;

-- XapakTep BO3JICHCTBUS BPEIHBIX W OMACHBIX ()AaKTOPOB HA YEIIOBEKA W TPHPOIHYIO
Cpemy, METOJbl 3alUThl OT HUX NPUMEHUTENBPHO K cdepe cBoei mnpodeccHoHATEHON
JEATEIbHOCTH

ymemp:

-- UACHTU(HUIIMPOBATH OCHOBHBIE OMTACHOCTH CPElbl OOMTAHHS YETIOBEKa;

-- OIICHWBaTh PHUCK WX peaju3allid, BHIOMpPATh METOIBI 3allUThI OT OMACHOCTEH
MPUMEHUTENFHO K cdepe cBoel Mpo]ecCHOHATBbHON MeATEILHOCTH M CIOCOOBI 00eCTIeueHuUs
KOM(OPTHBIX YCIOBHUH KU3HEIEATEITHHOCTH

enaoemp:

-- 3aKOHOJIATEJIbHBIMH U MPABOBBIMH aKTaMU B 001acTu O€30MacHOCTH U OXPaHbI
OKpYXalolenl cpeapl, TpeOOBaHUSAMH K O€30MacHOCTH TEXHMUYECKHX pErJaMeHTOB B cdepe
npodeccruoHalbHON 1eATENbHOCTH;

-- croco0amMu U TEXHOJIOTHSIMH 3aIIUThI B YPE3BBIUANHBIX CUTYALIMSIX;

--TIOHATUITHO-TEPMHUHOJIOTMYECKUM annapaToM B 006JacTH 0€30MacHOCTH;

-- HaBBbIKAMH pAllMOHAIN3aUH IPO(EeCCHOHATBHON NESTEbHOCTH C LIEeNbI0 00eCTIeUeHMs
0€30MaCHOCTH U 3alIUThl OKPYKAIOLIEH CPeIbl.

3. Kpartkoe coagep:xanue JUCUMIIJIMHBI.

1. BBenenue B Oe3omacHocTh. OCHOBHBIE MOHSATHS M OmNpeleseHusd. be3omacHoCcTh U
YCTOWYMBOE pa3BUTHE.

2. Yenosek u texHocdepa. CTpyKTypa TeXHOC(EphI U €e OCHOBHBIX KOMIOHEHTOB.

CoBpemeHHOE cocTosiHIE TeXHOC(hepbl U TeXHOCPepHOIl 0€30acHOCTH.

3. WUnentudukanus u BO3ICHCTBUE Ha YeJIOBEKa BPEIHBIX U OMACHBIX (PAKTOPOB Cpebl
oOuTaHMsI.

Knaccudukanuss HeraTUBHBIX (AKTOPOB cpenbl OOUTAHHUS 4YelloBeKa. XHMHUUYECKUE
HeratuBHble (akTOphl (BpeaHble BemlecTBa). MexaHWYeckMe M aKyCTHYecKue KojeOaHus,
BUOpalMss U IIyM. OIJEKTPOMArHUTHbIE H3NMydeHUs M mois. VoHW3UpYIOIIHe H3IIyuyeHue.
Onextpuueckuit Tok. OmacHble MexaHudeckue (GaxkTopsl. [Iporecchl TOpeHus U MOKapoOB3PHIBO-
OTIacHbIE CBOWCTBA BEIIECTB U MaTepuanoB. CTaTUUeCKOoe EKTPUIECTBO.

4. 3amuTa 4enoBeKa U cpeibl OOMTaHUS OT BPEIHBIX M OMACHBIX (PAKTOPOB MPHUPOJIHOTO,
AHTPOTIOTEHHOTO U TEXHOTEHHOTO MPOUCXOKICHHUS.

OcHOBHBIE TIPUHIIUITBI 3AIIUTHL. 3alTUTa OT XUMUYECKHX U OMOIOTHYECKUX HETATUBHBIX
(dakTopoB. 3amuTa OT SHEPreTUYECKHX BO3JACHCTBHI U (usnueckux mnonei. ObecrneyeHue
0€30MacHOCTH  CcUCTeM, paboTarommX TMOJ JaBleHHeM. be30macHOCTh  IKCILTyaTaluu
TpYOOIIPOBOJIOB B XMMHUYECKOHN MPOMBINITIEHHOCTH. be3omacHas 3Kcruryaraius KOMIIPECCOPOB.
AHanu3 v OlleHUBAaHUE TEXHOTEHHBIX U IIPUPOIHBIX PUCKOB.

5. ObecnieueHre KOMGOPTHBIX YCIOBUH Ui )KU3HH U JIEATEIBHOCTH 4YenoBeka. [lonsTue
KOM(OPTHBIX MM ONTUMAIBHBIX YCIOBUNA. MuKpokiumar nmomerienuii. OcBelieHnue u CBeToBast
cpezia B IOMEIICHUH.

6. [lcuxodusnonornyeckne U SproHOMHUECKHE OCHOBBI O€3011aCHOCTH.



[lcuxnuueckue npoueccsl, CBOMCTBA U COCTOSIHUS, BIUAIOUIME Ha 0€30MacHOCTb. Buasl u
YCIOBHS TPYIOBOM AEATEIBHOCTH. DPrOHOMHYECKHE OCHOBBI O€301aCHOCTH.

7. Upe3BbI4aiiHble CUTYallMM U METO/IbI 3AIUTHI B YCIOBUIX UX PeaInu3alyy.

O6mue cenenus o YC. Iloxap 1 B3pbIB. ABapUu Ha XUMUYECKU OMACHBIX 0OBEKTaX.

Pagnanuvonnsie aBapuu. IlpuOopsl pagualiMOHHOM, XMMMUYECKOM pa3BeIKU U
JO3UMETPUYECKOTO KOHTPOJIs. Upe3BbIUaiiHble CUTyallud BOCHHOTO BPEMEHHU. 3alllUTa HAaCEeJIeHUs
B UPE3BBIYAWHBIX CHTYyalUsIX. YCTOWYMBOCTH (PYHKIMOHUPOBAHUS OOBEKTOB SKOHOMHUKH B
YpE3BbIYANHBIX CUTYALUSX.

8. YmpaBnenue 6€30MaCHOCTBIO KU3HEIEATETLHOCTH.

3aKoHOaTeNbHBIE W HOPMATHUBHBIC IPABOBHIE OCHOBBI YIPABJICHUS O€30MaCHOCTHIO
KHU3HEIEATSIPHOCTH. DKOHOMUYECKHE OCHOBBI yIpaBieHHs Oe3omacHOCThio. CTpaxoBaHue
puckoB. ['ocynapcTBeHHOE yrpaBieHHe 0€30MaCHOCTHIO.

4. O0beM yueOHOM THCHHMILINHBI

Buy yaeOHoli paboThI B 3auernnix equnannax | B akameM. gacax
OO0uiasi TPy10€eMKOCTb IV CIIUTIJIMHbI 4 144
AyIUTOPHBIE 3aHATHSI: 1,33 48
Jlexnun 0,89 32
JlabopaTopHbie pabOTHI 0,44 16
CamocrosiTejibHasi paboTa 1,67 60
[ToaroToBka K KOHTPOJBHBIM paboTam 1,11 40
IMonrotoBka k 1abopaTOpHBIM paboTaM 0,56 20
Bua uTOroBOro KOHTpOJIsi: IK3aMeH 1,0 36
Bun yaeOHoM paboTh B 3avernpix enunannax | B actponom.
yacax
OO0u1ast TPy10€eMKOCTb IV CIIUTIJTMHbI 4 108
AyAUTOpPHBbIE 3aHATHS: 1,33 36
Jlexuun 0,89 24
JlaGopaTopHbie pabOTHI 0,44 12
CamocrosiTeJibHasi padoTa 1,67 45
[ToaroroBka K KOHTPOJIBHBIM paboTam 1,11 30
[Toaroroska K 1abopaTopHBIM paboTam 0,56 15
Bua uTOroBOro KOHTpOJIsi: IK3aMeH 1,0 27

AHHOTANUA padoyeil MPOrpaMMbl THCHUILIHHBI
IMpoueccsl m anmapaTel xumuieckou Texnosnoruu (b1.6.15)

1. lleab AMCIUIIAHBI.

Bmecre ¢ kypcamu oOmmIeii XMMHUYECKOW TEXHOJIOTUH, XMMHUYECKHUX IMPOILIECCOB U
PEaKTOpOB U JIp. CBA3ATh OOIIEHAYYHYIO U OOLIEMHKEHEPHYIO MTOATOTOBKY XUMUKOB-TEXHOJIOTOB
Ha OCHOBE H3y4YCHHs OCHOB THUIPABINYECKUX, TEIUIOBHIX M MacCOOOMEHHBIX IPOIIECCOB
XMMHYECKON TEXHOJIOTUH, YTO HEOOXOIUMO TMpH TMOATOTOBKE OakadaBpoB MO JTaHHOMY
HAMPAaBJICHUIO JUISI HAYYHO-UCCIEA0BATEIHCKON U TPAKTHUECKON pabOThI HA MPEATIPUATHSIX.

2. B pe3yabraTe mu3y4YeHHs MCUMILIMHBI O0OyYalOUMIiCA @O0 MporpamMmme
0akajiaBpUAaTa J0JIKeH OBJIA/IETh CJeIYIIUMH KOMIIECTEeHIIUSIMHU

- CIOCOOHOCTHIO UCTONB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCHIHUIUINH B
npodecCHOHANIBHON  JesITeNbHOCTH, TMPUMEHSATh METOJbl MAaTeMAaTHYECKOTO aHamu3a |
MOJICITUPOBAHUS, TEOPETUUYECKOTO U SKCIIEpUMEHTaNBbHOTO nccienoBanus (OI1K-2);

- CMIOCOOHOCTHIO UCTIOIH30BaTh OCHOBHBIC €CTECTBEHHOHAYYHBIC 3aKOHBI JJIsi TOHUMAaHUS
OKpy»Karolero Mupa u sipyienuit npuposi (OITK-3).



3name:

- OCHOBBI TECOPHH TIEPEHOCA HMITYJIbCa, TeIla W MAcCChl, MPUHIUIBI (PHUINIECKOTO
MOJICTTUPOBAHUS TIPOIIECCOB; OCHOBHBIC YpPABHEHUS JBIDKEHUS >KUIKOCTEH; OCHOBHI TEOPUU
TEIUIONEPEeIaui; OCHOBBI TEOPHH MAaCCOIEpEIayl B CHCTEMax CO CBOOOJHOW W HETOJBHIKHOM
rpaHunieil pasgena (as; THUMOBBIE MPOIECCHl XUMHUYECKOW TEXHOJOTHH, COOTBETCTBYIOIIHE
anmapaThl ¥ METOJIbI UX pacyueTa;

- METOJBI TOCTPOCHHUS OMIHPUYCCKUX H TEOPCTUYCCKUX MOJEIICH  XHUMHKO-
TEXHOJIOTUYECKHX TIPOIECCOB;

- OCHOBHBIC IPUHITUITHI OPTaHU3AIMH ITPOIIECCOB XMMHYECKOW TEXHOJIOTUH, HEPTEXUMUHN
1 OMOTEXHOJIOTHH.

Ymems:

- OMNpeAeNATh XapakTep ABMKEHMS >KHJIKOCTEH M Ta30B; OCHOBHBIE XapaKTEPUCTUKU
MIPOLIECCOB TEIUIO- U Maccollepe/iauM; pacCUUTHIBATh MMapaMeTpPbl U BbIOUpaTh ammapaTrypy Ui
KOHKPETHOTO TEXHOJIOTMYECKOI 0 Mpolecca;

- paccUMTHIBaTh OCHOBHBIE XapaKTEPUCTHKU XMMHKO- TEXHOJOTHYECKOIro Ipoliecca,
BBIOMpATh PALIMOHATIBHYIO CXEMY.

Bnaoemo:

-METOJIaMH TEXHOJIOTHYECKUX PACUETOB OTIEIBHBIX Y3JIOB M JIeTajeil XUMHYECKOTO
000pyI0BaHMUS;

-HaBBIKAMH MMPOEKTUPOBAHUS TUTIOBBIX allapaTOB XUMHUUECKOW TTPOMBITIUICHHOCTH;

- METOJaMH ONpPEACIICHUs] PANMOHAIBHBIX TEXHOJIOTHYECKUX PEKHUMOB pabOTHI
000pyI0BaHUA.

3. Kpatkoe coiepkaHue AUCIUTLTAHBI

Monayne 1. I'mapoauHamMuyeckue MTPOLECChl W almaparbl XMMHUYECKOW TEXHOJIOTHH.
OcHoOBHI TeopuH sBJICHUH nepeHoca. O0mue 3aKOHOMEPHOCTH TUAPOJMHAMUKH, TETUIONIEpeIaun
u macconepenauu. XKuakoctu u ra3el. [ mapoannamuka. Tedenue B TpyOax u kananax. [logoonoe
npeobpazoBanue ypaBHeHus HaBbe-Ctokca. be3pasMepHble mNEpeMEHHBIE - KPUTEPHUH
TUAPOIMHAMUYECKOTO TIo100wms (Ditnepa, Pelinonbaca, @pyaa, TOMOXPOHHOCTH ), UX (PU3UUYECKUIA
CMBICIT;, TITapaMeTpUYecKue KpuTepun. KpurepraibHoe ypaBHEHUE JIBUKCHUS BSA3KOH KHUIKOCTH.
Bri6op ckopocreii moTokoB. Ilepemermienne JKMAKOCTe W Ta30B € IOMOIIBIO MAIWH,
MOBBIIIAOIINX JaBJICHHUE.

Monynb 2. TemnoBsie nmpouecchl U anmnapaTbl XAMUYECKON TEXHOJIOTHUH.

OcCHOBHBIE TEIUIOBBIC TIPOIIECCHl B XUMHUYECKOH TexHosoruu. Jluddepenunansuoe
ypaBHEHUE MepeHoca YHepruu B Gopme TeraoTsl. KOHBEKTHUBHBIN EPEHOC TEIUIOTHL. PaqnaHTHbIN
TertonepeHoc. Temnonepeaadya B MIOBEPXHOCTHBIX TEIUIOOOMEHHUKAX.

Monyne 3. Ilpomecchl u ammaparbl pasfelieHuss TOMOTEHHBIX cucteM. (OCHOBHbIE
MacCOOOMEHHBIE MPOIIECCHI).

OcHoBBI MaccoOOMeHHBIX TporeccoB. JuddepeHiuanbHoe ypaBHEHHE KOHBEKTHBHOTO
MepeHoca Macchl B OMHapHBIX cpenax. Macconepenaua. MarepuaibHblil OanaHc HEMPEPHIBHOTO
yCTaHOBUBIIETOCS Tpoliecca. PacueT MacCOOOMEHHBIX MPOIIECCOB M alMapaTtoB i CUCTEM C
OJIHUM pacrpeaesiieMblM KOMIOHEHTOM.

Pacyer mnomepeuHoro cedyeHusi (IuamMeTpa) KOJOHHBI, NPEAENBbHO JOMyCTUMAas H
HSKOHOMHMYECKH OMNTUMAallbHasg CKOPOCTH CIUIOmHOW ¢a3bl. OCHOBBI pacuera BBICOTHI
MaccOOOMEHHBIX aNMapaToB C HEMPEPHIBHBIM U CTYNEHYATHIM KOHTaKTOM (a3. OOIIre IpuHIUIIBI
yCTPOMCTBA U KiIaccu(pUKaIysl anmnapaToB I MaCCOOOMEHHBIX IPOIIECCOB B CUCTeMax «ra3(map)-
KUAKOCTE». OCOOCHHOCTH KOHCTPYKIHMI abcopOepoB. OCHOBBI pacueTa W ammapaThl s
JUCTUJIIAINU,

Mopayns 4. OcHOBHbIE TUJIpOMEXaHMUYECKHE Tmpolecchl. Ilpomeccsl U  amnmaparsl
pa3zieNeHusi FeTePOreHHbIX CUCTEM.



Pasgenenne KUIKUX U ra30BBIX METEPOTEHHBIX CUCTEM B II0JIE CHJI TSKECTU. TeueHue
4Yepe3 HEMNOJBWKHBIC 3E€PHUCTBIE U IICEBIOOKWKEHHBbIE CIOU. PUIBTPOBAHME CYCIICH3UU U
OYHMCTKA ra30B OT MbLICH Ha QUIbTpax.

4. O0beM yueOHOM THCHHMILINHBI

Bcero V cemectp VI cemectp
Buner yae6HOM paboThI 3au. Ak, wac. | 3ad. e Ak. 3au. Ak, qac.
esl. qac. enl.

OO0mas Tpy10eMKOCTh
AUCUMIIUHBI 10 Y4eOHOMY 10 360 5 180 5 180
TUIAHY
KonraktHas pa6ora: 3,56 128 1,78 64 1,78 64
Jlexruu (JIek) 1,78 64 0,89 32 0,89 32
[Tpaktuyeckue 3austus (I13) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHasi paboTa 4.44 160 2,22 80 2,22 80
(CP):
CamocTosITeIbHOE U3YYCHUE 4.44 160 222 80 2,22 80
pa3elioB TUCIUILTHHBI
Buag uMTOroBOro KOHTPOJIA: 5 72 1 36 1 36
IK3aMeH

Bcero V cemectp VI cemecTp

Buner yue6HOI paboTh 3au. Actp. 3a. e AcTp. 3au. Actp.
el qac. - O yac. el. qac.

O01mast Tpy10eMKOCTh
AUCHMIUINHBI M0 Y4eOHOMY 10 270 5 135 5 135
ILUIAHY
KonrakTHasi pa6ora: 3,56 96 1,78 48 1,78 48
Jlexuun (JIek) 1,78 48 0,89 24 0,89 24
[Tpaktnueckue 3ausarus (113) 1,78 48 0,89 24 0,89 24
CamocrosiTesqibHast padboTa 4.44 120 2,22 60 2,22 60
(CP):
CaMocTOATENnHbHOE N3YUCHUE 4.44 120 2,22 60 2.22 60
pa3zesioB JUCIUILTUHBI
Bug WTOroBOro KOHTPOJIS: 2 54 1 27 1 27
IK3aMeH

AHHOTanusA padoveil NPOrpaMMbl JUCHUIIMHBI
Oo6mas xummnyeckas rexnosorus (b1.5.16)

1. Heap AUCHMIUIMHBI: TONy4eHHE 3HAHUM B O0NacTH peanu3alid XHMHUKO-
TEXHOJIOTHYECKHX TPOIECCOB C Y4ETOM (UZUKO-XUMHYECKUX OCOOEHHOCTEH MPOTEKAIOUINX
peakiuii, BbIOOpa ONTHMANIbHBIX YCIOBUH peamn3yeMbIX MPOIecCOB, BbIOOpa 3 GHEKTUBHBIX
pEaKTopoB, MPUOOPETEHHsI HABHIKOB B COCTABIIEHMH MAaTEPUANBHBIX U TEIUIOBBIX OalaHCOB, B
pacyeTre MpOLECCOB U PEAKTOPOB HA OCHOBE MATEMATUYECKOTO MOJICTUPOBAHUS, MOITYYECHUS
3HaHMI B 00MacTu pa3pabOTKU IHEpProcOeperarImmnx XuMUKo-Texnoaorndeckux cucrteM(XTC),
0€30TXO0/IHBIX M MAJIOOTXOHBIX TEXHOJIOTHI Ha MIPUMEpPE COBPEMEHHBIX MPOU3BOJICTB.

2. B pe3yabraTe wu3y4YeHHMs MCUMILIMHBI O0y4YalUMiicd @O0 MporpamMmme
0akaJlaBpUAaTAa J10JIKEeH:



osnademp CIEAYIOUUMUA KOMIETECHIIUAMMU:

- coCOOHOCTBIO HCIHOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCHMIUIMH B
npodecCHOHANBPHONW  JESTEeIbHOCTH, MPUMEHSATh METOJbl MAaTEMaTH4YeCKOro aHaliuza |
MOJICTTUPOBAHMSI, TEOPETHUYECKOTO U dKCIIeprUMeHTanbHOro uccienosanus (OI1K-2);

3namp:

- OCHOBBI TEOPUHU XUMHUYECKHUX MTPOLIECCOB U PEAKTOPOB;

- METOJIOJIOTHIO MCCIEJOBAaHUS B3aUMOJCHCTBUS XUMUYECKUX IIPEBPALLECHUM U SBICHUN
[IEpEeHOCca Ha BCEX MACILITA0HBIX YPOBHSX;

- METOJIMKY BbIOOpa peakTopa U pacdyéra mporecca B HeM;

- OCHOBHBIE PEAKIIMOHHBIE TIPOIIECCHI U PEAKTOPBl XUMHUECKON U OMOTEXHOJIOT UH;

- OCHOBHBIE IPUHLIUIIBI OPraHU3alMid XUMUYECKOTO MMPOU3BOJICTBA, €T0 HEPAPXUUECKYIO
CTPYKTYpPY, METO/1bI OLIEHKU 3((HEKTUBHOCTH MPOU3BOJICTBA;

- OCHOBHbBIE XUMHUUYECKUE IIPOU3BOICTBA.

Ymemo:

- paccuuTaTh OCHOBHBIE XapaKTEPUCTUKH XUMUYECKOTO MpoIIecca;

- BBIOpATh pallMOHAIBbHYIO CXEMY MPOU3BOCTBA 3a/JaHHOTO MPOIYKTa;

- OLIEHUTh TEXHOJOTUYECKYIO 3 (PEKTUBHOCTH TPOU3BO/ICTBA;

- BBIOpaTh 3¢ (EKTUBHBIN TUIT PEAKTOPA;

- IPOBECTH pacyueT TEXHOJOTUYECKUX MapaMeTPoB JUIsl 3aJaHHOTO MpoIiecca;

- OIIpeNIeIUTh MapaMeTphl HaWTydlllel OpraHu3aliy Mpolecca B XMMHUECKOM PEeaKkTope.

Bnaoemuv:

- MeToJIaMH aHau3a 3PPEKTUBHOCTH pabOTHl XUMUUECKHUX MTPOU3BO/ICTB;

- METOJIaMH pacyeTa M aHaJIn3a MPOIECCOB B XUMHUUECKUX PEaKTOpax, ONpeaeieHus
TEXHOJIOTHUYESCKUX ITOKA3aTeIICH;

- METOJIaMH BBIOOpA XMMUYECKUX PEaKTOPOB.

3. Kpatkoe cojiep:kaHue AUCIUTUIMHbBI

Moayns 1. XuMudecKass TEXHOIOTHS 1 XUMHYISCKOE ITPOMU3BOJICTBO

1.1. OcHOBHBIE OTIPEACIICHUS U TTOJIOKEHUS.

XUMHYECKasi TEXHOJIOTHS - Hayka 00 DSKOHOMHYECKH, SKOJOTHYECKH MU COIUAIBHO
000CHOBaHHBIX CIIOCO0AX U MpoIeccax NepPepadOTKH ChIPhs C U3MEHEHHEM €T0 COCTaBa M CBONCTB
MyTeM MTPOBEACHUS XUMHUYECKUX U (PU3UKO-XHUMHYECKHUX MTPEBPAIICHUI B IPEAMETHI TOTPEOICHUS
U cpeAcTBa Mpom3BOACTBA. OOBEKT XMMHUYECKOW TEXHOJOTHU - XUMHUYECKOE IPOU3BOICTBO.
MexoTpacieBol XapakTep XHMHUYECKOW TEXHOJOTHH. Pa3BUTHE XMMHUUYECKHX TPOW3BOJICTB U
XUMUYECKON TEXHOJOTHH. MeCTO XMMUYECKON TEXHOJIOTHH B MPOMBIIIJICHHON chepe U METOI0B
XUMHUYECKON TEXHOJOTUH B HEXUMHYECKUX OTPACIIAX MPOMBIIUICHHOCTH. METOIbI XUMUYECKON
TEXHOJIOTUU — CHUCTEMHBIH aHaJIW3 M METOJbl MAaTEMaTHYECKOT0 MOJCIHpOoBaHMs. CUCTEMHBIN
aHAJIM3 CJIOKHBIX CXEM M B3aUMOJICHCTBUI JIEMEHTOB CXEMbl — TIOHATHE U COJICp)KaHUE METO/a.
dusnyeckoe ¥ MaTEMaTHYECKOE MOJCIIMPOBAHUE, OTIPEICICHNE U OCHOBHBIE MTOHATHUS, UX MECTO
B MH)KEHEPHO-XMMUYECKUX HCCIEIOBAaHUAX M pa3paboTkax. MecTo W 3HAaYeHHE HATYpHOTO U
BBIYHCIUTENBHOTO IKCIIEPUMEHTA.

CogepxaHue 1 3a/1a4u yueOHOTO Kypca.

1.2. XuMHueckoe Npou3BOICTBO.

[ToHsiTHE O XUMUYECKOM MPOU3BOJICTBE KaK O CUCTEME MAIIIMH U allllapaToB, COSTUHEHHBIX
MaTepHUaTbHBIMU U SHEPTETHYECKUMHU TIOTOKAMH, B KOTOPBIX OCYIIECTBISIOTCS B3aUMOCBS3aHHbBIE
XUMHYECKHUE TpeBpalleHus W (U3MYECKUE TMPOILecChl TepepaboTKU ChIPbs B MPOIYKTHI.
MHOT0oGyHKIIMOHATHHOCTh XMMHUYECKOTO IMPOHM3BOJICTBA - TOJIYYCHHE MPOJYKTOB, DHEPro- H
pecypcocOepexeHne, MUHUMHU3allisl BO3JICUCTBUS Ha OKpYyXKawilyto cpeay. OO0mas cTpykTypa
XMUMHYECKOTO TMPOU3BOJICTBA - COOCTBEHHO XMMHYECKOE IMPOU3BOJCTBO, XpAaHEHHE CBHIPhS U
MPOIYKIIMHU, TPAHCIOPT, CHUCTEMBI KOHTpoJst W Oe3omacHOCTH. (OCHOBHBIE TIOJICUCTEMBI
XMMHYECKOTO TPOU3BOJACTBA - TMOJATOTOBKA CHIPbS W MaTepUATOB, XUMUYECKHE U (DU3ZHKO-




XUMHYECKUE TMPEBPAIICHUS. BBIICICHUE MPOAYKTOB, 00E3BPEKHUBAHHME YTUIM3AIUS OTXOJOB,
TEIUIO- W DHEpProodOecreveHrne, BOJOIMOATOTOBKA, YIPABICHHE MPOU3BOACTBOM. (OCHOBHBIE
TEXHOJIOTHYECKME KOMIIOHEHTBl - CBhIPbE€, BCIIOMOTATENIbHbIE MaTepHalibl, OCHOBHOM U
JOTIOTHATEIHHBIA TIPOAYKTHI, OTXOIbI, YHEPTETHUECKUE PECYPCHI, 000PYIOBaHKE, CTPOUTEIHLHBIC
KOHCTPYKIIUU U MIPUOOPHI, MPOU3BOICTBEHHBIN MIEpCOHAI.

KauectBeHHBIE ¥  KOJIMYECTBEHHBIC IOKAa3aTeIM XMMHYECKOTO  IMPOU3BOACTBA!
TEXHOJIOTUYECKUE TOKa3aTeIu - MPOU3BOJUTEIHLHOCTh M MOIIHOCTH IPOU3BOJICTBA, BBIXOJ
MPOAYKTa, PacXOoJHbie KOAP(GUIMUEHTHl MO CHIPhI0O U SHEPrUH, WHTEHCHUBHOCTH IPOIIECCOB,
KaueCcTBO IMPOJIYKTa; SKOHOMUYECKUE IOKA3aTeU - CEOCCTOMMOCTb IMPOJYKTa, MPHUBEIACHHBIC
3aTpathl, yAENbHbIE KallUTaJbHBIC 3aTPAThl, MPOU3BOJIUTEIBLHOCTh TPY/A; IKCILTyaTallHOHHBIC
MOKa3aTeN - HAJISKHOCTh U 0€301MacHOCTh (DYHKIIMOHUPOBAHUS CHCTEMBI, YYBCTBUTEIHLHOCTD,
pEeryaupyeMoCTh U YIPABISIEMOCTh MPOIECCa; COLMAIBHBIE TOKA3aTeld - BO3JCUCTBUE Ha
OKPYXAIOIIYIO Cpeay, 6€30MacHOCTh OOCTY)KUBAaHHUS, CTETICHh MEXaHU3AIIMU U aBTOMATU3AIIHH.

1.3. CripbpeBble pecypchl, BOJIa U SHEPTUSI B XUMUYECKOM ITPOU3BO/ICTBE.

Krnaccudukanus CbIppeBBIX PECYPCOB MO PA3TMYHBIM IPU3HAKaM - ()a30BOMY COCTOSIHUIO,
MPOUCXOKACHUIO, HCTOYHUKAM. MuHepaabHOE ChIpbe (PyIbl M TOJE3HBIE MCKOTAEMBIE),
OpraHUYEeCKOe MPHUPOIHOE ChIphe (TOPIOUME HMCKOIAEeMbI€), PACTUTEIFHOE M KUBOTHOE CHIPHE,
BTOPUYHOE CHIPHE - MX HCIOJB30BaHHUE U MyTH TepepaboTku. OCHOBHBIE CMIOCOOBI MEPBUYHOMN
00paboTKU ChIpbs (OOoramieHue, O4MCTKA, MOArOTOBKA K TPAaHCIOPTUPOBKE U IMepepaboTKe).
[Tonatre, CcymHOCTP W TPUMEPHI YIAyOJEHUS WCIOJIB30BAHMS CBIPhS, KOMOWHHUPOBAHUS
MIPOM3BO/JICTB U KOMITJIEKCHOU TTepepabOTKH CHIPHSI.

3HauYeHWE W WMCIOJIb30BaHUE BOJBI B XMMHUYECKUX TMPOM3BOJCTBAX. VICTOYHWUKH BOJBI
TpeGoBanMs K TEXHOJIOTUYECKON U OBITOBOM BoJie. [IpoMbIiieHHast TOATOTOBKA BOIBI M METOIBI
€e OYHCTKHM OT mpuMmecel. OCHOBHbIE METOAbl KOHTPOJISI KadeCcTBA BOJbl. OJKOHOMUS
BOJIOTIOTPEOJICHHS B TIPOM3BOICTBE. BO100OOPOTHBIE CUCTEMBI.

Bubl 1 HICTOYHUKH PHEPTUH B XUMHUUECKOW TPOMBITIINICHHOCTH. MaciitaObl TOTpeOaeHus
U CrocoObl YMEHBIICHHsI HepreTHdeckux 3arpar. CylmHOCTh W TPUMEPHl pEereHepanud u
peKyInepalyu SHEPrur. JHEPrOTEXHOJOTMYECKHE CHUCTEMbl. BTOpUYHBIE »HEPreTHYECKUe

pECypCHI.

Monaynb 2. TeopeTndyeckie OCHOBbI XUMUYECKUX MPOLIECCOB U PEAKTOPOB

2.1. OcHOBHBIE ONPEECICHUS U TIOJOKEHUS

OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XUMHYECKUX peBpalieHui -
CTEXHOMETpUYECKHe, TepMOJAMHAMUYECKUE, KuHeTudeckue. [lokazaTenn  XUMHUYECKOTO
MIPEBPALIEHUS - CTEeHb MIPEBPAICHHS, BBIXO MPOAYKTa, HHTerpalibHas U quddepeHnnaibHas
CEJIEKTUBHOCTH, CKOPOCTH PEAKIINH U MPEBPAIICHHS PEareHTOB.

2.2. XuMHUYECKHUE MPOIECCHI.

Onpenenenve. Kinaccupukanus XMUMHUYECKUX MPOLECCOB MO PA3JIMYHBIM MPU3HAKAM -
XUMHYECKUM (BHJ XUMHUYECKOW pEaKIHH, TEPMOJAUHAMUYECKHE XapaKTEPUCTUKH, CXeMa
npeBparieHui) u Ga3oBbIM (YHCIIO M arperaTHoe cocTosiHue (as).

['omorenHsIil xumuueckuil npouecc. OnpeneneHne U nTpuMepbl. BiausHue XuMHuecKux
MPU3HAKOB M YCIIOBUN MPOTEKaHUs Mpollecca Ha ero nokazatenu. CrocoObl HHTEHCU(UKALINH.

[TonsTe onTuManbHBIX TemmepaTyp. ONTHUMalbHBIE TEMIIEPATyphl JUIsI OOpPAaTUMBIX H
HEOOpaTHUMBIX SK30- U IHIOTEPMUYECKUX PEAKIIHIA.

I'eteporennslii (HeKaTaATUTUYECKHI) XUMUUYECKUH mporiecc. OmnpeneneHue u mpuMepbl.
CrpykTypa mporecca u ero cocTaBisiromue (ctaauu). Habmromaemass CKOpOCTh XMMHUYECKOTO
npeBpaieHus. O0nactu (pexUMBbI) IPOTEKAHUS TPoOIlecca, IUMUTUPYIOIAs CTa U

I'eteporennslii xumuueckuil mpomecc 'raz (kuakocts) - TBepaoe". OOocHOBaHUE,
MOCTPOCHUE U aHAIM3 MAaTEeMATHUYE€CKOW MOJIENH Uil peaKinil ropeHus (MOJENb "CKUM aroIasicst
chepa") m TOmOXMMHUYECKOH (MoAens "c HeB3aumojaeWcTByromuM siapom"). Habmromaemas
CKOPOCTh TPEBpAIEHUs, BpeMsl TMpEBpallleHUuss W TyTH HHTCHCU(UKAIUHU s Pa3sIuIHBIX
obnacteii mpoTekaHus mpolecca.




['eteporennsiit xumudeckuit mnpouecc '"raz (KUAKOCTh) - KUAKOCTH"'. OOOCHOBaHUE,
MOCTPOCHHE M aHAIM3 MaTeMaTH4eckod Mmojenu. HaOmromaemass CKOpOCTh MpPEeBpAlICHUS U
obnactu nporekanus mporecca. [IyTn nHTEHCUBUKAITUY 7S Pa3IMYHBIX PEKUMOB IIpOIecca.

Karanmutnueckuit mpouecc. Ompenenenue, kinaccuukanusi, IpuMepsl. | eTeporeHHbIH
Karajau3 Ha TBepAOM Karamuzarope. OOOCHOBaHHE, MOCTPOCHHE W aHAIU3 MaTeMaTHYeCKON
MOJIEJI Ha KAaTaJIMTUYECKOW MOBEPXHOCTH M B MOPHUCTOM 3€pHE KaTanuzaropa. HaGmromaemas
CKOPOCTH MpEBpaIeHus U 001acTH MpoTeKanus npoiecca. CTeneHpb UCMOJIb30BaHUSI BHYTPEHHEH
moBepxHOCTHU. [1yTH MHTCHCHPHUKAIINN KaTATUTHISCKUX TPOIECCOB.

2.3. XuMH4€eCcKHUe peaKTophl.

Ormpenenenre W Ha3HAUYEHHE XHMMHUYECKOTO peakTtopa. PeakTopsl B XHMHUYECKHX U
HEXUMHUYECKUX OTPACIAX MPOMBIIUICHHOCTH. OO030p TUIOB XUMHUYECKUX PEAKTOPOB, HUX
CTPYKTYpPHBIE JJIEMEHTHI (pEakIMOHHAs 30HA, YCTPOMCTBA BBOJAa M BBIBOJA, CMEIICHUS,
pasziesieHusI U paclpeesieHns] TOTOKOB, TETUIOOOMEHHBIE 3JIEMEHTHI), OCHOBHBIE TMPOIIECCH U
SIBJICHUS B HUX.

Cucremaru3zanusi MpOIECCOB B XMMHUYECKOM PEAKTOPE MO MaciTady MX MPOTEKAHUS:
XUMUYECKask peaKIus, XAMUYECKUM TTPOIIECC B 3JIEMEHTAPHOM 00beMe, MPOIECCHI B PEaKITMOHHOM
AJIEMEHTE U B PEAKTOPE B LIEJIOM, - UX B3aUMOCBSI3b U HEpAPXUUECKasi CTPYKTypa MaTEMaTUYECKON
MOJIENH TIpoliecca B peaktope. [Ipumepsl mpoI1ieccoB B pa3IMUHbBIX BUAAX XUMUUECKUX PEAKTOPOB.

Knaccudukanus mpormeccoB B peakTopax Mo pa3jIndHbIM MPU3HAKAM - BHJI XUMHUUYECKOTO
mporiecca, OpraHu3aiusi MOTOKOB PEareHToB (CXeMa JBWIKEHUS PEreHTOB Yepe3 pPeaxTop,
CTPYKTypa MOTOKOB B PEAKIITHOHHOW 30HE), OpTraHU3AIMsl TEIJIOBBIX MOTOKOB (TEIIOBOM PEXKUM,
cXeMa TeruiooOMeHa), CTallHOHAPHOCTh MpoIlecca.

O6ocHOBaHME W TOCTPOCHHE MAaTEMAaTHYECKONM MOJEIM TIpoIlecca B PeEaKTopax
Pa3IMYHOIO TUIA KAaK CHUCTEMbl YPAaBHEHUH MAaTEpPHAIbHOTO U TEIUIOBOTO OalaHCOB Ha OCHOBE
JaHHBIX O CTPYKType IOTOKa, XMMUYECKUX IMPEBPALEHUSAX, SBJICHUAX IepeHoca Terjaa u
BEIIECTBA U UX B3auMoeiicTBun. CucreMaTu3anus 1 Kiaccu(ukalnyus MaTeMaTHYeCKUX MOJiesiei
MIPOLIECCOB B pEaKTOPaXx.

N3otepmuueckue mpoliecchl B XMMHUYECKOM peakTope. BiusHue CTpyKTyphl MOTOKA
(upgeambHOE CMENICHHWE W BBITECHEHHE), CTAIlMOHAPHOCTH TMpoliecca (MPOTOYHBIA |
MEPUOTUUECKHIT), TapaMeTPOB U YCIOBHI MPOTEKaHUs Ipoliecca (TeMIieparypa, KOHIIEHTpalus,
JaBJieHHe, 00beM PEaKIIMOHHOM 30HbI, BpeMsi), BUAa XUMUYECKON peakiuu (IpocTasi U CIOXKHas,
oOparumasi U HeoOpaTHMMas) U €€ MapaMeTpoB Ha MPOQUIM KOHLEHTpAIMM U IOKa3aTeau
mpolecca B peakTope (CTeneHb MpEeBpalleHus, BBIXOJ IMPOJYKTa, CEICKTUBHOCTH IPOLIECCa).
OcHoBbI pacuerta npotiecca B peaktope. ConocrapieHue 3pPeKTUBHOCTH MPOIIECCOB B PEAKTOPaXx,
OTHCHIBAEMBIX MOJICIISIMHU UJICAIbHOTO CMEILIEHUS U BHITECHEHHUSI.

Heuzorepmuueckue mnporecchl B XUMHUYECKUX peakropax. OpraHuzaiysi TerIoBBIX
MIOTOKOB U P&KHMOB B XUMUYECKUX peakTopax. Pacnpenenenue remmnepaTypsl, KOHIEHTpAUUN U
CTETIIEHH TPEBpAICHHUS B PEAKTOpPE B pPEXHMMax HJI€aIbHOTO CMEIICHUS W BBITECHEHHS,
aguabaTuueckoM H C TemiooOMeHoM. CBs3b TemmepaTypbl M CTENEHH TpPEeBpallleHus B
aguabatuueckoM mporecce. ComocTaBieHUE C H30TEPMHUECKUM pPEKUMOM. YuHcao u
YCTOWYMBOCTh CTAI[HOHAPHBIX PEXKUMOB B PEAKTOPAX HICATHHOTO CMEIICHHS.

2.4. [IpoMblIlITIEHHBIE XUMUYECKHE PEAKTOPBI.

Ha xoHKpeTHBIX mpuMepax MpeAMETHO PACCMATPUBAIOTCS POMBIIIIEHHBIE PEAKTOPBI TS
MPOBEACHUS MPOLIECCOB TOMOTEHHBIX, I€TEPOr€HHBIX M KATAJUTUYECKUX - THUIBl PEAKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEPUCTHKU U OCOOCHHOCTH peXUMa, 001acTU UCTIOIB30BaHUSI.

Moayne 3. XuMuueckoe MpoU3BOICTBO, KaKk XUMHUKO-TexHoJorndeckas cucreMa (XTC).

3.1. CtpykTypa U ONMCaHUE XUMHUKO-TEXHOJOTUYECKON CUCTEMBI.

XuMHYecKoe MPOU3BOACTBO Kak XUMHKO-TexHosnormueckas cucrema (XTC). Ilonsarue
cuctembl U XTC. CoctraB XTC: anemeHTsl, cBsi3u, noacuctemsbl. DneMeHTsl X TC, knaccuduxarms
Mo BUAY NPOLECCOB M Ha3HaueHWIo. TexHoyorudeckue cBs3u d1eMeHToB XTC (moTokw).
[TocnenoBarenvHasi, mapaienbHas, pa3BETBICHHAs, MOCIEAOBaTEIbHO-00BOqHAs (Oaimac),
oOpaTHast (pelMKI) TEXHOJIOTUYECKUE CBSA3U. VX CXeMbI 1 Ha3HauYEHUE.




Ornucanne XTC. Buasl mogeneit XTC - onucartenbhbie U Tpadudeckue. OnucaTenbHbIe
MOJENU - XUMHUYECKas CXeMa M MareMaTudeckas wmojaenb. [padudeckue womenud -
(GyHKIIMOHATbHAS, TEXHOJOTUYECKas, CTPYKTypHas © Jpyrue (CHelualbHbIC) CXEMBI.
Haznauenue, npuMeHeHne U B3aUMOCBS3b MOJIEIICH.

3.2. Ananus XTC.

[Tonsarue, 3amaunm u pe3ynbraThl ananmza XTC - cocrosinue XTC, MarepuanabHbBI U
TEIIOBOM OallaHCBhI, TOKA3aTeIM XUMHUYECKOTO TIPOM3BOICTBA.

CpoiictBa XTC Kak CHCTEMbBI: B3aUMOCBSI3aHHOCTh PEXKHMOB JJIEMEHTOB, Pa3lInyue
ONTUMAJIBHOCTH JJIEMEHTAa OJIMHOYHOTO M B CHUCTEME, YCTOMYMBOCTh M CYILIECTBOBAHUE
CTaIMOHAPHBIX PEKUMOB U JIp.

MartepuanbHblii U TEIIOBOM OastaHChl. MeToIMKa COCTAaBIEHUS U pacueTa MaTepHabHbIX
u terioBbix OamancoB XTC u ee moacucrteM. OcoOeHHOCTH pacueta OajJaHCOB B CXeMax C
perkioM. @opmbl MpescTaBiIeHMs 0alaHCOB (TaOJINLIbI, TUarpaMMBbl U Ap.).

MarepuanbHbiii  OaJlaHC 7T MAacCOOOMEHHBIX M PEaKIUOHHBIX  DJIEMEHTOB.
Hcnonp3oBanne CTEXHOMETPUUECKUX, TEPMOIMHAMUYECKUX M MEXK(a3HbIX OaTaHCOBBIX
cooTtHomeHu. CTEXHUOMETPUYECKHE COOTHOIICHUS H WX pa3HOBHAHOCTH. (CTemneHb
HCIIOJIb30BAaHUS CHIPBEBBIX PECYPCOB.

OHTaNbIUIHBIN, SHEPTeTUUYECKUM (110 MOJIHON PHEPIHH) U IKCEPreTHUECKUi OallaHChl U
KII. x conocTaBiieHHE U UCTIOIb30BaHue B aHanuze X TC.

3.3. Cunre3 XTC.

[onsarue u 3aaun cuaTe3a (mocrpoenus) XTC. OcHoBHbIE dTanbl pazpadoTku XTC. Posb
MAaTeMaTHYECKUX U IBPUCTUUECKUX METOJIOB.

OcHoBHbIe KOHUENIMU npu cuHTe3e XTC: TONHOE HCMOJB30BAHUE CHIPHEBBIX U
JSHEPreTHUYECKUX PECypCOB, MUHUMHM3ALNs OTXO0/I0B, ONITUMAJIBHOE HUCIIOIb30BAHNUE allllapaTypBhl.
Ux copepxanue u crnocoObl peanunzauuu. KoMOMHUPOBAaHHBIE MPOW3BOJCTBA, COBMEIICHHbIE
MPOLIECCHl, BTOPUYHBIE DSHEPre€TUUYECKUE PECYPChl, DHEPrOTEXHOJIOTUYECKHUE CHCTEMBI,
nepectpanBaemble XTC, 3aMKHYTbIE, MaJIOOTXOHbIE TPOM3BOJICTBA - UX MOHATHSI, 0COOEHHOCTH
Y IPUMEHEHHE.

OAHOPOJHBIE TEXHOJOTMYECKHE CXEMBI: CHUCTeMa pEeKylepaTUBHOTO TemiooOMeHa,
CUCTEMA pa3/ieJIeHUsI MHOTOKOMIIOHEHTHOM CMECH, CUCTEMa PeakTOpOB. OCHOBBI IOCTPOEHUS UX
ONTUMAJIbHOU CTPYKTYPBI

Mooyns 4. [Ipombluinennvie xumuieckue npou3so0cmad.

XUMHYECKUE MPOU3BOJICTBA PACCMATPHUBAIOTCS MPEIMETHO KaK peau3alus U3y4eHHbBIX
TEOPETUYECKUX OCHOB XUMHUKO-TexHoJorndeckux mpoueccoB u XTC, koHUenuuii nocTpoeHus
BbicokOd(pextuBHONM XTC. OCHOBHOHM akIeHT Jenaercss Ha (QPU3UKO-XUMHYECKHE OCHOBBI
KOHLICTIIIUM TOCTPOCHUS TEXHOJOTUYECKOM CXeMbl TPOU3BOACTBA U €ro  IMOACHCTEM.
[TpousBoyicTBO cepHOil kucioThl. [IpousBoacTBo ammuaka. [Ipou3BOACTBO a30THOW KHCIOTHI.
[IpousBoacTBO cTHpONA.

Mouaynsb 5. CoBpeMeHHbIe TEHACHIIUU B PAa3BUTUU XUMHUYECKON TEXHOJIOTHH.

Texyiee coCTOsIHME XUMUUYECKON MPOMBIIIJICHHOCTH B MUPE M TEHACHIIUU €€ Pa3BUTHSI.
[lepcnekTUBHBIE ICTOYHUKH ChIpbs U 3HEepruu. Knacrepuzaius XMuMUYECKON TPOMBIIIIEHHOCTH.
CoBmMmeriennble mporecchl. ['MOkHe W mepecTpanBaeMble TEXHOJOTHUYECKHe cxembl. HoBbie
XUMHKO-TEXHOJOTHYECKHE MPOIIECCHI U CIIOCOOBI ONy4eHHs MPOAYKTOB. HaHOTeXHOMIOTHSL.

4. O0beM y4eOHOH TUCHHIJIMHBI

. B
Bunsl yaeOHOM paboThI
3aYETHBIX B akaznem. gacax
7 cemecTp
eIMHUIaxX
OO0masi Tpy10eMKOCTh IMCUUILIHHBI MO 7 257

y4eOHOMY IIAHY
KonTakTHas padora: 2,22 80
Jlexuunm (JIek) 0,89 32




[Tpaktuyeckue 3ansatus (113) 0,89 32
JlaGopatopusie padotsl (JIP) 0,445 16
Camocrositesnnnasi padora (CP): 3,78 136
Buj KOHTpOJIsI: IK3aMeH 1 36
Bunpl yaeOHOI paboThI B B actponom.
7 cemecTp SAUCTHBIX gacax
eIMHMIIAX

O0mas TPy10eMKOCTh THCHHILITHHBI 10 y 189
y4eOHOMY IVIAHY

KonTakTHasi padora: 2,22 60
Jlexuu (JIek) 0,89 24
ITpaktnyeckue 3austus (I13) 0,89 24
JlaboparopHublie pabotsl (JIP) 0,445 12
CamocronTennnasi padora (CP): 3,78 102
Buja KOHTpOJISA: IK3aMeH 1 27

AHHOTaNUA padoyeil MPOrpaMMbl 1M CHUILIMHbBI
IlpaBoBenenne (b1.5.17)

1. Heaun AUCUMIIMHBI:

—  OBJIAJICHUE OCHOBAMM MPABOBHIX 3HAHUMN;

—  (hopmMupoBaHUE TPABOBOM KYIbTYpPhl aKTUBHOTO, 3aKOHOTIOCITYIIIHOTO TPa)kIaHUHA.

2. B pe3yabTarte u3yuyeHHus JUCHMILIMHBI 0aKAJABP J0JIKEH:

Oonaoamp crienyrOmMMU KOMIIETEHIUSIMU:

- CIOCOOHOCTBIO HCTIONB30BaTh OCHOBHI AKOHOMHYECKHX 3HAHWNW B Pa3IMYHBIX
chepax xusHenesTenbHocTH (OK-3);

—  CIIOCOOHOCTBIO HCIOJIB30BaTh OCHOBBI TPABOBBIX 3HAHWN B pa3IudHBIX cdepax
nestenpHocTH (OK-4);

3namo:

—  OCHOBBI POCCHUHCKOM ITPAaBOBOM CHCTEMbBI M POCCUHCKOTO 3aKOHOIATEIILCTBA, OCHOBBI
opraHu3anui W  (QYHKIMOHUPOBAHUSA CYIACOHBIX W HMHBIX IPABONPUMEHUTEIBHBIX |
MPaBOOXPAHUTEIBHBIX OPraHOB;

— TIpaBOBBIE W HPABCTBEHHO-3TUYECKHE HOPMBI B cdepe mnpodeccHoHamIbHOM
JIEITEIBHOCTH,

— TpaBOBbIE HOPMBI, PErYIHUPYIOIIHE OTHOIIEHHE YeNOBEKa K YelIOBEKY, OOIIECTBY,
OKpY’KaroleH cpene;

— TIpaBa U 00S3aHHOCTH T'PaXKJaHUHA;

—  OCHOBBI TPYAOBOI'O 3aKOHO/IaTEIbCTBA,

—  OCHOBBI XO3SMCTBEHHOTO TIpaBa.

—  TpaBOBbIE HOPMHI B cdepe OyayIiei npodeccHoHanbHON AesITENbHOCTH.

Ymems:

—  HCIOJb30BATh 3TUYECKUE U MPABOBBIE HOPMBI, PETYIUPYIOIINE OTHOIICHUE YETIOBEKA
K YeJlOBeKy, OOIIEeCTBY, OKpYKarollel cpenie, UCIOIb30BaTh MpaBa U CBOOOJIBI YelOBEKa W
rpakJaHUHA MPU pa3paboTKe COIUATBHBIX TPOEKTOB;

—  HCIOJb30BATh U COCTABJISITH HOPMATUBHBIE U MPABOBbIE TOKYMEHTBI, OTHOCSIIUECS K
npodeccHoHAbHON AEITeTbHOCTH, MPEeANPUHIUMATh HEOOXOIMMbIE MEpPhl K BOCCTAHOBJICHHUIO
HapYIICHHBIX MIPaB;

—  peanu30BBIBATH MpaBa W CBOOOJBI YENOBEKa W TpakJaHWHA B Pa3IMUYHBIX cdepax
KH3HEACATCIHLHOCTH.

Bnaoemo:

—  HaBbIKAMU MPUMEHEHUS 3aKOHOJIATEIbCTBA IPHU PEUICHUU TPAKTUYECKUX 3a/1a4.



3. KpaTkoe cogep:kanue QM CHUIIIHHBI:

[lonstne u npusHaku rocyaapctBa. dopmbl rocynapcrBa. DyHKUIUH TOCYIapCTBa.
[Tonsarue u npusHaku npaBa. OCHOBHBIE NMPABOBHIE CUCTEMBI COBPEMEHHOCTH. [loHsITHE U BUJIBI
HMCTOYHUKOB mpaBa. OmnpeneneHue 3aKOHA M IMOJ3aKOHHBIX aKTOB. JlelicTBME HOPMATHBHBIX
IIPaBOBBIX aKTOB BO BpeMeHU. OOpaTHas cuia 3akoHa. [loHsTHE TPaBOBBIX HOPM, UX CTPYKTYpa.
Cucrema npaBa. YactHoe u nyOnuuyHOe MpaBo. MarepuajlbHOE U IPOLECCYaIbHOE IMPaBo.
[IpaBooTHOLIEHUE: 0OBEKT, CYOBEKT U COJIepKaHue paBooTHoLeHUH. FOpunnueckue GpaxTol.

Koncturymus — ocnoBHoi 3akoH Poccuiickoit @enepannu. OeaepatuBHOE YCTPONUCTBO
P®. Cucrema rocymaapcTBEHHBIX OpraHOB W TpuHIMI pazzaeneHus Biacted B PD. Tlonstue
rpaxaancTea. [Ipu3Hanue, coOII0ICHNUE, 3aIMTa PABHBIX ITPAB KCHITUH U MY)KUYUH KaK OCHOBHAs
00s13aHHOCTB TOCYIApCTBA.

[TonsTHe 1 mpeaMeT afMUHUCTpAaTUBHOTO IIpaBa. O0mas xapakrepuctuka Kogekca
P® 00 agMuHUCTPATHUBHBIX NPABOHAPYIICHUSIX. AOMURUCHMPAmMUGHbIE NPACOHAPYUICHUA:
IIOHATUE W NPU3HAKU. AOmMunucmpamugnas omeemcmeennocms: TOHATHE W NPUHIUAINBL.
[TonsiTe, MpU3HAKK U BUAbI AJIMUHUCTPATUBHBIX HAKA3aHUM.

[TonsiTe W mpenMeT yroJIOBHOTO MpaBa. YTOJIOBHAsE OTBETCTBEHHOCTh: MOHSTHE,
OCHOBAHWE BO3HUKHOBEHUS. Ilonsamue npecmynnenusa: TPU3HAKHU, CTpykTypa. CocTaB
npectymienus. Coydacte B npecTymieHud. (OOCTOSTENbCTBA, HCKIIOYAIOIIUE
MIPECTYIHOCTH AcsAHUs. [oHATHE, 1IEenn 1 BUbI HAKA3aHUN. Y20106Ha5 0meemcmeeHHOCHb 3a
cosepwenue npecmynienuil. YCIOBHOE OCYXICHHE, OCBOOOXKICHHE OT YrOJIOBHOU
OTBETCTBEHHOCTHU. [Ipenmer u 00BEKT KPUMUHATUCTUKHA. METOIbI M 3a1a4i KPUMUHATUCTHKH.
[Tonatue xpumuHamucTHUYEeCKOW wuACHTHGUKAHK. OOBEKTHI W BHIBl KPUMHHAIACTUYECKON
unentuduxanuu. Kpumunanuctuueckas Texuuka. KpumuHanuctuyeckas TaKTHKA.

DKOJIOTHYECKOE MpaBO: MOHATHE, MPEAMET METOJ U MCTOYHUKU 3KOJOTHYECKOro MpaBa
P®. Ilonste, BUABI U CTPYKTypa KOJOTHYECKUX MPaBOHAPYIIEHUN, OTBETCTBEHHOCTh 3a UX
COBEpIICHHE.

[Tonsatue wmudopmarmu. OTBETCTBEHHOCTh 3a HapylIE€HHWE 3aKOHOAATEIhCTBA O
3amute wuHpopManmu. [ocygapcTBeHHas TaliHA: TIOHSATHE, 3alluTa, IPABOBOE
peryJimpoBaHue roCyJapCTBEHHOM, CITy)KeOHOM u MHOU uHpopManum.
Konduaennuanpuas uHbOpMaIus: MOHITHE, BUABI U 3alUTa. 3alluTa MEePCOHATbHBIX
JNAHHBIX I'PaXKIaHUHA.

[lonsiTe, mnpeaMeT © MeTOA TIpaxAaHCKoro mpaBa. lloHATHE Tpa)kaaHCKOTrO
npaBoOTHOLIEHUs, ero  creuupuka. CTpykTypa  TIpaXXIaHCKOTO  MPaBOOTHOIIEHUSI.
[IpaBomeecniocoOHOCTh CYOBEKTOB T'PaXJAaHCKOTO MPABOOTHOIIEHUA. ['pakgaHe Kak CyOBEKTHI
rpakgaHcKoro npasa. GuU3nvecke U IPUINIECKUE JIUIIA: TIOHATHE, TPU3HAKH, KIacCU(UKALINS.
KOpuanueckue daxtsl. [IpaBo cobctBenHocTH. [ToHsATHE aBTOpCKOrO npasa. [loHsTHE MaTeHTHOTO
npaBa. [lonstue wunHTemnekTyanbHoi cobctBeHHOCTH (MC) M HCKIIOUMTENHHOTO IpaBa.
Knaccudukarnus UC. Cuctema npaBoBoi 0XpaHbl HHTEIUIEKTYalIbHONH COOCTBEHHOCTH, aBTOPCKUX
Y IATEHTHBIX MPaB.

[TonsiTe x03sHCTBEHHOTO (MPENMPUHUMATEIHCKOTO) MpaBa. [Ipeamer X03sSHUCTBEHHOTO
(IpeanpuHUMATENbCKOTO) TpaBa, MPU3HAKH, METOAbl MPaBOBOro perynupoBanus. [loHsTHe
X035iCTBEHHOM U MPEANPUHUMATENIbCKOM 1€ATETbHOCTH.

[IpaBoBO€e perynupoBaHHe CeMEWHBIX OTHOIICHUH. 3aKII0OYeHHe W MpeKpalleHue opaka.
[IpaBa u o0s3aHHOCTH poauTesel u aeteil. AnuMeHThl. @OpPMBI BOCIUTAHUS JIETEH, OCTaBIIMXCS
0e3 rmoneyeHus poauTeNneu.

[Ipeamer u wMeTox TpyaoBOro ImpaBa. TpyAoBoil JIOTOBOP: TMOHSTHE, CTOPOHBI,
conepxxanue. Pabouee Bpemsi. Bpemst otapixa. TpynoBsie criopsl. JJuctuminza Tpyaa.

[lonarue m wucroku koppynuuu. HopmatuBHOEe ompenenenue koppynuuu. IIpuunnbl
pacnpocTpaneHus koppyniuu. Hakaszyemble n HeHakazyemble QopMmbl KOppymiuu. CKpHITHIE
(matenTtHBIe) GOpMBI KOppyniuu. PopMbl KOPpYHIHUH-TIpEcTyrieHus. DopMbl KOPPYMIIUHU-
npoctynka. DOpMbI MOMUTUYECKOW Koppymnuuu. HopMaTuBHBIE TpaBOBBIE aKThl B cdepe



npotuBojeiicTBus  koppynuuu. dDenepanbHplii 3akoH  oT  25.12.2008 Ne 273-@3 «O
MIPOTHBOJCHCTBUU KOPPYITLIUNY.
4. O0beM yueOHOM THCHHMILINHBI
Bunpl yaeOHOM paboThI B 3auetHpix | B akanem.
eIMHHIIAX Jacax
OO0uasi TPy10€eMKOCTh IMCHUILIMHBI N0 Y4e0HOMY IJIAHY 2,0 72
AyIUTOPHBIE 3aHATHSI: 0,9 32
Jlexruu (JI) 0,45 16
[Tpaktuyeckue 3anstus (I13) 0,45 16
CamocrositesbHas padora (CP): 1,1 40
Buj koHTpoJIs: 3a4eT / IK3aMeH 3ayer
Bunel yue6HOM paboTh B 3agernbix | B actpoHOM.
eIMHHIIAX Jacax
O0mas Tpy10eMKOCTh JMCHUILJIMHBI 10 Y4eOHOMY ILIAHY 2,0 4
AyAUTOpPHBbIE 3aHATHS: 0,9 24
Jlexumnm (JI) 0,45 12
[IpaxTnueckue 3anstus (113) 0,45 12
CamocronTesanHasi padora (CP): 1,1 30
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3auyer

AHHOTaNUA padoyeil MPOrpaMMbl U CHUIIMHbBI
CucreMbl ynpaBJieHHs XMMHKO-TeXHoJIoruueckumu npoueccamu (51.5.18)

1. Heab aucuMnJMHBI: JaTh 0a30BbI€ 3HAHUS MO TEOPUHU CUCTEM YIPABIECHUS XUMHUKO-
texHosiorudeckumu nporeccamu (CY XTII), npuBuTh HaBBIKKM U YyMeHUE aHaym3a cBOKMCTB XTI
KaK OOBEKTOB YIPaBICHUS U MPAKTUYECKOTO MPUMEHEHHSI TEXHUUECKUX CPEACTB YIPaBICHUSI.

2. B pe3yabrare wu3yYeHUs AUCHUIUVIMHBI O0y4YalwIIUiici 1O MporpamMme
0akajiaBpuaTa J10J/IKeH:

061a0emp CIEYIOIMMUA KOMIIETCHIUSAMHU:

-- CIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX TUCIUIUIMH B
npodeccHoOHAIbHON  JEesTeNbHOCTH, MPUMEHSATh METOJbl MaTeMaTHYeCKOro aHalu3a H
MO/JICTTUPOBAHUSI, TEOPETHUECKOTO U IKCIepHUMEHTanbHOT0 uccienoBanus (OI1K-2);

3Hamy:

OCHOBHBIE MOHSATHS TEOPUH YIIPABJICHHUS; CTATUYECKUE U JUHAMUYECKUE XapaKTEPUCTUKU
00BEKTOB ympaBiieHus; oCHOBHbIe BUABI CAY u 3akoHbl peryiaupoBanus; Tunosie CAY B
XUMHYECKON MPOMBIIIIEHHOCTH; METObl U CPEJCTBA U3MEPEHUS OCHOBHBIX TEXHOJOTHYECKHX
napameTpoB; yctoliunBocTh CAY; OCHOBHBIE NOHATHUSA O HENMHEUHBIX CAY, pesieliHbIX CUCTEMAX,
JIOTUYECKHUX aITOPUTMax YIpaBJiIeHUs, aJalTUBHBIX U ONTUMAIbHBIX CUCTEMAX YIIPaBJICHUS;

ymembp:

OTIpEJIeNIATh OCHOBHBIE CTAaTHYECKHE W JUHAMUYECKUE XapaKTEPUCTUKU OOBEKTOB
yIpaBJIeHU; BBIOUPATh PAIMOHANBHYIO CHCTEMY PETyIHMpPOBaHUS TEXHOJOTHUECKOTO MPOIecca;
OIleHUBaTh ycTounBOCTH CAY; BBIOMpPATh KOHKPETHBIE TUITBI TPUOOPOB [ist quarHocTuku X TIT;

enademu:

METOJlaMU TEOPUHU ABTOMATHUYECKOTO PETyIUPOBaHUs, OpraHU3alMM U pacuéTa CUCTEM
ONTUMAJIBHOTO YIpPaBJIEHUS MPOLECCAMH PALMOHAIBHOTO MCIOJIb30BaHUSI CBIPEBBIX H
SHEPreTUYECKUX PECYPCOB.

3. KpaTkoe coaepkaHue JMCUMILIHHbBI



Mopaynp 1. OCHOBHbIEC IOHATHUS YIPABICHUS XMMHKO-TEXHOJOIMYECKUMHU MPOIIECCAMMU.
3HaueHUEe aBTOMATUYECKOTO YIPABJIECHUS [UIs Pa3BUTHUA XUMHYECKONM IPOMBILUIEHHOCTH.
OCOOCHHOCTH ~ YNpaBJICHUS XUMHUYECKUM MPEONpPUATHEM U XHUMHKO-TEXHOJOTHYECKUM
nporieccoM. TexHUKo-3KOHOMHYECKHH 3(deKkT BHEApeHHs aBTOMATU3UPOBAHHBIX CHCTEM
yrnpasieHus. Poib cucreM ympaBieHus B oOecredeHHH Oe30HacHOCTH XHMHUYECKOTO
IIPOM3BOJICTBA U OXpaHbl OKpYkarolen cpeapl. OCHOBHBIE TEPMUHBI U onpeaeneHus. Mepapxus
yrnpasienusi. OCHOBHBIE TIPUHIMIIBI yrpaBieHus. Kiaccudukanus CcuUCTeM yIpaBICHHS
®ynkunoHanbHas crpykrypa CAY. [lokazarenun kauecTBa yrpaBiIeHHUS.

Monayinb 2. OCHOBBI TEOPUU aBTOMATUYECKOTO YIPABJICHUS.

Maremaruueckue mojaenu CAY. [Ilunamuyeckue xapakrepuctuku CAY. Mcnonbp3zoBanue
ONepalMoOHHOTO Hcuncienus i ananu3a CAY. TunoBsle [uHaAMUYECKUE 3BEHbs. BpeMeHHbIe
YaCTOTHBIE  XapaKTEPUCTHUKU. OKBHUBAJIEHTHBIE IPEOOpa3oBaHMsI  CTPYKTYPHBIX  CXEM.
YcroituuBocth nuHEHBIX CAY ¢ oOpartHoil cBs3bto. Kitaccudukanuss 1 OCHOBHBIE CBOICTBa
00BEKTOB YyIpaBieHHUs. MeTojabl ompeAeseHus] CBOMCTB OOBEKTOB ympaBieHUs. OCHOBHbIE
3aKOHBI PeryaupoBaHusl. PeryiasTopel Ha OCHOBE HCKYCCTBEHHBIX HEHpPOHHBIX ceTeil. Lludposrie
U poOacTHbIE CHUCTEMBl ympaBieHUs. BbpIOOp 3akoHa peryiaupoBaHUsS M OIpENEICHUe
ONTUMAJIBHBIX TAPAMETPOB HACTPOMKHU MPOMBIIIEHHBIX PETYISTOPOB.

Monayne 3. W3mepeHHE TEXHOJIOTMYECKUX IMAPAMETPOB XHMHUKO-TEXHOJOTHYECKOTO

mpornecca.

FOCy,)IapCTBeHHaSI CUCTEMAa MPOMBINIJICHHBIX HpI/I60pOB n CpCIACTB aBTOMAaTHU3allWH.
OcHOBHBIE TEpMHUHBI W OIpeaeneHus MeTrpojorun. Meroasl wu3Mepenui. Cpencrsa
U3MEpUTENbHON TEXHUKH, UX CTaTU4Yeckue U JuHamuueckue cBoiictBa. [lorpemnoctu
m3meperuit. CrocoObl mepenaun uHGOpPMAMK Ha pacctosare. OpraHu3anus JTUCTAHIIMOHHOMN
muarHoctukn XTI M3mepeHne OCHOBHBIX TEXHOJIOTUYECKUX IMapaMeTpOB: JIaBJICHUS,
TEMIIEpaTypbl, pacxoJa U KOJMYECTBA, YPOBHS KUAKOCTU U CBHIMYYHX MaTepUaAIOB, COCTaBa U
(U3UKO-XMMHUYECKUX CBOMCTB BEIECTB.

Moaynb 4. OCHOBBI NPOEKTUPOBAHUS ABTOMATUYECKUX CHUCTEM YIPABJICHUS XUMUKO-
TEXHOJIOTUYECKUMH MPOLIECCAMMU.

Oco6ennoctu  ympasieHuss XTII. PerymupoBaHue OCHOBHBIX TEXHOJOTHYECKUX
MapaMeTpoB: pacxoja, NOaBieHUs, TemrepaTypbl, ypoBHs, PH. Texuuueckue cpernctBa CAY.
OcCHOBHBIE Pa3HOBUJAHOCTU YIPABJSAIOIIUX YCTPOUCTB. THIIBI, XapaKTEPUCTHUKUA M pPacyeT
MCIOJIHUTENBHBIX MEXaHU3MOB U PErylupyomux opraHos. OdopmiieHrne NpoeKTHOTO 3a1aHus Ha
aBTOMATHU3AIMI0 TEXHOJOTMUYECKOTo Ipolecca. Bpibop Todek u3MepeHHs, KOHTPOJIA,
YIPaBJISEMBIX TAPAMETPOB U YIPABISIIOMIMNX Bo3AeicTBU. CTaHIapThI U YCIOBHBIE 0003HAYEHUS
Ui TexHoJornueckux cxeM. OcHoBHbIe cBeieHuss 00 ACY TII B xuMuueckoil MpOMBIIIUIEHHOCTH.
[Ipumeper ACY TII B xumMuyeckoid NPOMBIIUIEHHOCTH. OCHOBHBIE BBIBOABI IO KYpCY.
CoBpeMennbie TeHAeHIMU B pazsutun CY XTI

4. O0bém yueOHOM TUCHMILINHBI

O0BeM
Bun yae6HO# paboThI B 3aueTHBIX B
eIMHUIIaX aKaJIeMUYeCKUX
Jacax

OO01mast Tpy/10eMKOCTh JHCHHMILIMHBI 5 180
1o y4eO0HOMY ILIAHY
KonTakTHas padora: 1,33 48
Jlexuunm (JIek) 0,89 32
[Tpaktnueckue 3anstus (I113) 0 0
JlaGopatopusie 3ausatus (JI3) 0,44 16




CamocrosTesnbHast padora (CP): 2,67 96
CaMOCTOATENBHOE U3YUEHHUE PA3JIENIOB IUCIUIUIMHBI 2,67 96
Buja nToroBoro KOHTpoJIsi: 3k3amMeH (JK) 1 36
O06béM
Bun yaebHOM paboThI B 3349eTHEIX B
SIMHUTIAX aCTPOHOMUYECKUX
Jacax

OO0masi Tpy10€eMKOCTb AV CIIUTIJIMHbBI 5 135
10 y4eOHOMY IUIaHy
KonTakTHasi padora: 1,33 36
Jlexuu (JIek) 0,89 24
ITpaktuyeckue 3austus (I13) 0 0
JlabopaTtopusie 3ansatus (JI3) 0,44 12
CamocrositesbHas padora (CP): 2,67 72
CaMoCTOSATENTFHOE U3YUEHUE PA3ICIOB UCITUTIIMHBI 2,67 72
Bua uToroBoro KOHTpoJIsi: 3k3amMeH (IK) 1 27

4.4.2. IucunnJavHbI 00513aTeJIbHOI YacTH (BaApUATUBHAS YaCTh)
AHHOTaNUA padoyeil MPOrpaMmMbl 1M CHUILIMHbBI
OcHOBBI JKOHOMHUKH M ynpasjeHust npoussoacrsom (b1.B.01)

1. Heap AUCHUNJIMHBI- SBISETCS TOJy4EeHHWE CUCTEMBI 3HAHUN 00 SKOHOMHUYECKHX
3aKOHOMEPHOCTAX  (PYHKIIMOHUPOBAHMS  IMPOMBIIIUICHHOTO  TMPOU3BOACTBA B  CHUCTEME
HallMOHAJBLHON HSKOHOMHUKH, OOy4YE€HHE HKOHOMHUYECKOMY MBIIUICHUI0 W HCIOJIb30BAHHUIO
MOJIYYCHHBIX 3HAHUM B TPAKTUYECKOU JIEATEIIbHOCTH.

3agauM AMCHUILIMHBI:

- TIpUOOPETEHHE CTYACHTAMH TEOPETUUYECKUX 3HAHUM IO IKOHOMHKE TPEANPUITHS H
MPAKTUYECKOTO MCIIOJIB30BaHUS WX B YINPABICHUW XUMHUYECKHUM IPOU3BOIACTBOM;IOIYYCHUE
NMPUKIAIHBIX 3HAHUKW B 00JIacTH pa3BUTHUA GOPM M METOJOB AKOHOMHYECKOTO YIPABJICHHS
NPEANPUATHEM B YCIOBUSAX PBIHOYHOM SKOHOMHUKH;OBJAJECHUE CTYJEHTAMH OCHOBHBIMH
METOJIaMHU PEIICHUSl 3aJay YIOpaBJICHHS MPOU3BOJICTBOM, B TOM YMCJIE Ha MNPEANPHUATHUIX
XUMHUYECKON MPOMBINIJICHHOCTH;OJydeHNE 3HAHUM KOHKPETHBIX MPUEMOB MO 00ECICYEHUI0 1
MOBBIICHUIO YPPEKTUBHOCTH YIPABICHYECKON ACATEILHOCTH KOMITAHHUH, BKITFOYAsi XUMUYECKYIO
MPOMBIIIIEHHOCTb.

2. B pe3yabrare wu3ydYeHMs [JAUCHUILIMHBI O00y4YawIIWiicd 10 NporpaMmme
0akajiaBpUaTa J0JIKeH :

Oonadamp cnegyromiuMu KOMIIETEHIUAMMU:

- CIOCOOHOCTH MCIIOJIB30BaTh OCHOBBI SKOHOMHUUYECKHMX 3HAHUH B pa3IMIHBIX cepax
xuzuenestensaoctu(OK-3);

- CIIOCOOHOCTBIO HCHOJIB30BAaTh JJIEMEHTHI 3KOJOI0-3KOHOMHUYECKOIO aHalh3a B
CO3JIaHUH SHEPro- U pecypcochbeperaromux Texuonoruit (IK-8).

B pe3ynbTaTe nzydeHus AUCHUIUIMHBI CTYIEHT JOJIKEH

3namo:

OCHOBBI KOHOMHKH B pa3UYHBIX chepax KU3HEAEeSITeNbHO CTH;

HOPMAaTHUBHBIE IIPABOBBIE AKThI, PETJIAMEHTUPYIOLIUE IEATEIbHOCTh IPEANPUATHUS;

METO/IbI pa3pabOTKU OTIEPATUBHBIX M MPOU3BOJICTBEHHBIX IJIAHOB;

METO/IbI M CIIOCOOBI OTLIATHI TPYA;

Ymemos:

COCTaBIIATh 3aBKU Ha 000PYIOBAHUE;

COCTaBIIATh OTYETHI 10 BBHIIOJIHCHUIO TEXHUYSCKUX 3aIaHUM;

COCTaBJISITh TEXHUUECKYIO IOKYMEHTALINIO;



OpraHM30BaTh PabdOTy KOJIJIEKTHBA B YCIOBUAX JEHCTBYIOLIETO MPOU3BOICTBA;

TOTOBUTh HWCXOJHBIC NaHHBIC JUIsI BbIOOpa W OOOCHOBAaHUS HAYYHO-TEXHUYCCKUX H
OpraHU3alMOHHBIX PELIEHUI Ha OCHOBE SKOHOMUYECKOTO aHAJIM3a;

pazpabaTeiBaTh  OMNEPATUBHBIE IUIAHBI  PAa0OT TEPBUYHBIX  IPOU3BOJACTBEHHBIX
MO JIpa3ICIICHHI;

Bnaoemuv:

METOJJaMi M HWHCTPYMEHTAMHM TIPOBEJACHHUS SKOHOMHYECKOTO aHajlu3a 3aTpar Hu
pe3yJIbTaTOB AEATEIbHOCTU IPOU3BOACTBEHHBIX M10IPA3/ICIICHUI;

WHCTPYMEHTAMH IUIAHUPOBAHUSL M BBIMIOJIHEHUS] MEPONPUITHI 1O TMPOU3BOJCTBY
IPOAYKLIAN;

OCHOBAaMH YKOHOMHUYECCKUX 3HAHUU B PA3IMYHBIX cepax KU3HEICATSITBHOCTH.

3. KpaTtkoe conep:kanue JUCHUTIIHHBI

Monyns 1. BBegenne. OCHOBBI PIHOYHOW SKOHOMUKH

1.1 DxoHomuueckue nompebHocmu, 01a2a u pecypcvl. IKOHOMUYECKUE CUCTEeMbl U UX
cywnocmy. OOILECTBEHHOE MPOU3BOJACTBO U SKOHOMHUYECKHE OTHoueHus. [Ipon3BocTBEHHbBIE
BO3MOJKHOCTH 00III€CTBa M SKOHOMUYECKUI BhIOOp. KpuBasi mpon3BOICTBEHHBIX BO3MOKHOCTEH.
3akoH YyObIBaloLIEeH MpeleNbHOW MOJIE3HOCTUM.TUIIBI M MOJENN SKOHOMHUYECKUX CHCTEM.
DNeMeHT YKOHOMUYECKOU CUCTEeMBI. TpaauiroHHas SKoHOMUYeckast cuctemMa. CoOCTBEHHOCTD:
(hopMBI U TTyTH BX TTpeoOpa3OBaHMUS.

1.2 Puinounviii mexanuzm cnpoca u npeonoxcenus. CosepuieHHAs U Heco8epuleHHAs.
KoHKypenyuu. ToBapHBIN (PEIHOYHBII ) TUIT OOIIIECTBEHHOTO MPOU3B0icTBA. CYIITHOCTh B YCIOBUS
BO3HUKHOBEHHUSI pbIHKA. BBl pbIHKOB M uX cTpyKTypa. @yHKImu peiaka. ToBap u ero cBoucTBa.
Crpoc u mpennoxxkeHue Ha pbiHKe. [loHSTHE «37IaCTMUHOCTBY. ODJACTHMYHOCTH CIpoca U
NpeAJIOKEHUs, ToyeyHas U aAyroBas. COBEpIICHHAsT M HECOBEPLICHHAs] KOHKYPEHIUU.
Mounononus. Makcumuzanust puObLTH MOHOMIOJIUCTOM. OMUrOnous.

1.3 Ilonamue nayuonanrbHoUu 5KOHOMUKU, OCHOBHbIE MAKPOIKOHOMUYECKUE NOKA3AMENU.
[ToHSATHS COBOKYIHOIO CIpOCa W COBOKYIHOTO MPEUIONKEHUS, (PAKTOpHI, BIUSIONIME HAa HX
n3meHenus. [lotpebneHus u coepekeHns. DKOHOMHYECKHI Kpyroo0opoT. [IpousBoacTBo, 0OMeH
u pacnpeaenenue. [lotpednenue, cOepexxeHue, HHBECTUIIMN TOBAPOB U YCIYT.

1.4 @uuancosas cucmema u urancosas noaumuxa obdbwecmea. I'ocymnapcTBEHHBIN
OIO/KET ¥ roCyAapCTBEHHBIN noar. Hanoru u Hanoroas cucrema.

Monynb 2. DKOHOMUYECKHE OCHOBBI YIIPABIICHUS IPOU3BOACTBOM

2.1 Ilpeonpusmue Kax cyOvbeKm pPbIHOYHO2O X03AUCmBEd. DKOHOMHYECKHE 3aKOHBI U
OCOOCHHOCTHM WX TMpPOSBIEHUS Ha mnpeAnpustuu. Poip  coenmanucra  XUMHYECKOM
npomsllieHHOCTH. [lpenmpusitue B cucreme pbIHOYHOW SKOHOMUKH. llpenmpusitue — kak
CyObeKT U  OOBEKT MpeANpPUHUMATEIHCKONW  JEesATENIbHOCTH. 3aKoHojaTenbHass  0Oasa
NpeANPUHUMATENbCKON AesaTenbHOCTH. HopMmaTHMBHO-TIpaBOBBIE aKThl, PErIAMEHTHPYIOLIUE
NesITeNbHOCTh npennpustus. OpraHu3aloOHHO-TIPABOBbIE  (OPMBI  MPEANPUHUMATEIHCKON
JESITebHOCTH U KpUTEpHH UX BbIOOpa. Dopmbl cOOCTBEHHOCTH. BHEWIHSISI 1 BHYTPEHHSAS cpena
MPEANPUSITHSL.

2.2 Mamepuanvho-mexnuueckas 6asa npouzeoocmea. CblpbeBas U  TOIUIMBHO-
JHepreTHyeckas 0a3a XHUMHYECKUX TPOW3BOACTB. [IpoW3BOACTBEHHas TMporpaMma U
MIPOU3BOJICTBEHHAS! MOIIIHOCTh NpeanpusTus. KauecTBo U KOHKYPEHTOCTIOCOOHOCTh MPOAYKIUH.
DKoHOMHYECKOe OOOCHOBaHHUE BbIOOpa Chipbs W  TOIUMBA. PecypcocOepexeHue.
AJNbTEepHATUBHBIE UCTOYHUK ChIpbA U 3HEpruu. Opranuszanus CKJIaJCKOro X0341iCTBa.

2.3 Mamepuanvro-mexHuueckue pecypcol npeonpusmus. OCHOBHBIE MPOU3BOJICTBEHHBIE
(GOHABI XMMHUYECKUX TMPEANPUATUN: TOHATUE, Kiaccupukanus u CTpykrypa. lloHstue u
CTPYKTYpa OCHOBHBIX cpeAcTB. OlleHKa OCHOBHBIX CPEJICTB. MeTOIbI OIIEHKH OCHOBHBIX (DOHJIOB.
[TokazaTrenu HCMONIH30BAHKS OCHOBHBIX IMPOU3BOJCTBEHHBIX (OHAOB. M3HOC W amopTH3anus
OoCHOBHBIX (hoHAOB. OreHka 3(h(EKTUBHOCTH HUCMOIB30BAHUS OCHOBHBIX IPOHM3BOJICTBEHHBIX
¢don0B. Bocpons3BoacTBO OCHOBHBIX cpelacTB. OOOPOTHBIE CPEACTBA MPEANPUATH: MOHSITHE,
coctaB M CTpykTypa. Hctounuku QopmupoBanus 0OOpOTHBIX cpeacTB. OO0OpadurBaeMOCTh



00OpOTHBIX cpeAacTB. MarepuanbHble 3amackl Ha npeanpusTun. OnpeneneHue moTpeOHOCTH B
00OpOTHBIX CpeNICTBAX.

2.4 Tpyooevie pecypcol npeonpusimusi. [lepcoHan npeanpusTis U ero CTpykrypa. OCHOBBI
OpraHu3aliuy TpyJAa Ha npeanpuatud. DPQPEeKTUBHOCTD UCIOIB30BaHUS MEepcoHaia U paboyero
BpemeHu. [IpousBoaurtenbHOCTh TpysAa U orulata Tpyna. Opranuzauus 3apaOOTHOM IUIaThl HA
npennpusitui. CoctaB M CTPYKTypa  IPOMBIIIIEHHO-IIPOU3BOJICTBEHHOIO  IE€pPCOHAA.
[Ipou3BOAUTENBHOCTh TPy/la: MOHATHE, [TOKA3AaTEIN U METOAbl M3MepeHus. HIuBuayanbHas U
oOIIecCTBEHHAsT ~ TPOM3BOOUTEIBHOCTh  Tpyda. Pe3epBel W (aKTOpbl  MOBBIIICHUS
IIPOU3BOIUTENBHOCTH TpyAa. POPMBI, CUCTEMBI U pa3Mep OIUIAThI TPYa HA IPEIIPUSITUH.

Monynb 3. TeXHUKO-3KOHOMMUYECKUN aHAIN3 UHKEHEPHBIX PEeLIEHUN

3.1 Jloxo0obl u pacxoovl Ha NPoOU3BOOCME0, U DPeanu3ayuro NpoOYKYUU Npeonpusimusl.
W3nepxku mpoW3BOACTBA MPOAYKIHMH (CEOECTOMMOCTH), MPUOBLIL, PEHTAO0ETBHOCTh U
neHooOpazoBanue. lloHdaTne 3arpaTbl Ha MPOU3BOJACTBO U PEANU3ALUI0  MPOIYKIIHH
(cebectoumocTs). Buapl u 3Hauenue kinaccuduxanuu 3atpat. CTpykTypa 3aTpat Ha IPOU3BOJICTBO
u peanuzanuio npoiykuuu. OcoOeHHOCTH pacdera 3arpaT Ha IPOM3BOJACTBO M pealu3aluio
MPOJIYKIIMU B KOMIUJIEKCHBIX IPOU3BOACTBaX. OCHOBHbBIE TyTH CHUKEHUS 3aTPAT HA IPOU3BOJICTBO
npoaykiun. Jloxonsr npennpustus. [loHsTHe MPUOBUITM W OX0Ja TPEANPHITHS, METOABI MX
pacuera. PentabenbHOCTh, €€ BUABI M MeTojabl pacuera. [lyTw MOBBIIEHUS NPUOBLIM U
peHTa0eNbHOCTH Ha MPEIIPUITHUSX.

3.2 Illenoobpaszosanue u yewmogas noaumuxa. lleHa Ha TPOAYKIUIO W TMPUHIIUAIIBI
eHooOpazoBanud. Bunel nen. CTpykTypa IieHbl, ccTeMa LieH. B3auMocCBs3U 1IeH U U3AEpiKeK.
[lenoBas nonutuka. PazpaboTka 11eHOBOM cTpaTeruu.

3.3 QuHnancoso-KpeoumHvle OMHOULEHUsT NPEONPUAIMULL U CUCEMA HAN0200010HCeHUs.
[TonsiTe, coctaB u cTpyKTypa prHaHCcoB npeanpusTs. CynHocTb, PyHKIUHU U 33124l (PMHAHCOB
npennpusTus. CoOCTBEHHbIE U 3aeMHble (DHMHAHCOBBIE pecypchl. baaHc JOXOIOB M pacxooB.
Hanorosass momutuka. [lpuHnumnsl Hanoroo6noxkeHus. Hamorm u mimaTexu, yCTaHOBIIEHHbBIE
3aKOHOJATEIbCTBOM: BHJIbI, CTaBKHU, OOBEKTHl HAJOTOOOJIOXKEHHS U CPOKM YIUIaThl Hajlora B
OOJIKET.

4. O0beM yueOHOM IMCUHMILINHBI

O6beM
Bupl yue6HO# paboThI B B
3aYETHBIX aKazeM.
eIMHULIAX qacax
OO0masi Tpy10eMKOCTh IMCHUILIHHBI 110 Y4e0OHOMY ILUIAHY 4,0 144
AY/JIMTOpPHbBIE 3aHITHS: 32/36 32
Jlexuuu (JIek) 16/36 16
ITpaktrueckue 3ansatus (113) 16/36 16
CamocTosiTebHas padora (CP): 76/36 76
Bua uTOroBOro KOHTpOJIsi: IK3aMeH 1,0 36
O6beM
Buner yue6HOM paboThI B 3auerHbix | B actpoHOM.
(117030500 E:0'¢ gacax
O0mas TPyA0eMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IUIaHY 4,0 108
AyIUTOpPHBbIE 3aHATHS: 0,9 24
Jlexumm (JIek) 0,45 12
[TpakTuaeckue 3anstus (I13) 0,45 12
CamocrositesbHas padora (CP): 2,1 57
Buja uTOroBOro KOHTpOJIsi: IK3aMeH 1,0 27




AHHOTaN U padoyeil NPOrpaMMbl JUCHUIIIHHBI
Teopusi BeposiTHOCTEl U MaTeMaTHYeCKasi CTATUCTUKA B PAIIHOHAJIBLHOM MCI0JIb30BAHUM
ChIpPbEBBIX M JHepreTHYeckux pecypcos (51.B.02)

1. Heau u 321241 AUCHMUILINHBI

Henpro AMCHUTUTMHBI SIBISETCS (GOPMUPOBAHHE Y CTYIACHTOB CUCTEMbI OCHOBHBIX TIOHSITHH,
KCIIOJIB3YEMBIX ISl TIOCTPOCHHUS BAKHEHIITNX MAaTeMAaTHYECKUX MOCIIeH, 1 YMEHHUS UCII0JIb30BaTh
MaTeMaTHYE€CKUE METO/IbI JJI OMTUCAHUS PA3IUYHBIX MPOIIECCOB.

OCHOBHBIMH 33JJa4aMU JUCIHUILTAHBI, PEIICHNUE KOTOPBIX 00ECIIEYHBACT IOCTHKEHHE
LIEJIH, SBJISIOTCS:

dbopMHupOBaHWE TIOHMMAHUS 3HAYMMOCTH  MATEMATHYECKOW  COCTABIIAIOMICH B
€CTECTBEHHOHAyYHOM 00pa30BaHUU OakaiaBpa;

O3HAKOMJICHHE C CHCTEMOM TOHATHM, HCHOJb3YEMbIX [UIi ONUCAHUS BAKHEHIIMX
MaTeMaTHYEeCKUX MOJIEIeH 1 MaTeMaTHYECKUX METOJIOB, M KX B3aUMOCBSI3HIO;

03HAaKOMJICHUE C IPUMEpPaMu TPUMEHEHHUSI MaTEMaTHYECKUX MOJIeNIeH U METO/IOB;

(dbopMupoBaHHE HABBHIKOB M YMEHHM WCIIOJB30BAHUS MATEMAaTHYECKUX MOJEIeH |
MaTeMaTH4YEeCKIUX METOIOB.

2. B pe3yabTare n3yueHusi AMCUMIJIMHBI 0aKaJIaBP A0JIKEH:

Oobnadamp cneayromUMA KOMITETEHITASMHU:

-CIIOCOOHOCTBIO HCTIOJE30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUINH B
npoheCcCHOHANBHOW  JEATENHHOCTH, MPUMEHSATh METOJbl MaTeMaTHYeCKOTrO aHalu3a |
MOJICTUPOBAHUSI, TEOPETHUYECKOTO U IKCIIepUMeHTanbHOro uccienoBanus (OI1K-2);

-TOTOBHOCTBIO  M3y4aTh  HAyYHO-TEXHHYECKYI0  HWH(OpMAIMI0,  aHaTU3UpPOBATH
OTEYEeCTBEHHBIN U 3apyOeKHBIN OMBIT 0 TeMaThKe uccnenoBanuit (ITK-13).

3HAMb:

- OCHOBEI TCOpHHU BepOHTHOCTCfI 1 MaTeMaTHYSCKOM CTaTUCTHKU,

- MaTEMaTU4YECKUEC TCOPHUM MW MCTOABI, JICKANIME B OCHOBE IIOCTPOCHHA
MaTCMaTHYCCKHUX MOHGHCﬁ;

- OCHOBBI ITIPUMECHCHUA MATEMAaTHYCCKUX MO,I[CJICI;'I n METOOOB.

ymems:

- BBIOMPAaTh MAaTEMAaTHYECKHE METOJblI, NPUTOJHBIC I PEIICHUS KOHKPETHOU
3aJa4u;

- HCIOIB30BATh MaTEMATUYECKHE IOHATHSA, METONBl M MOJIEIH I OIHCAHUS
Pa3IMYHBIX MIPOIIECCOB;

- BBISBJIATh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, JISKAIIUE B OCHOBE KOHKPETHBIX

MIPOIIECCOB;
- WCIT0JI30BaTh OCHOBHBIC METOIbI CTATUCTUYECKON 0OpaOOTKHU JaHHBIX;
- NPUMEHSTh MaTeMaTHYECKUE 3HAHUS HA MEKIUCIUILIMHAPHOM YPOBHE.
BJIAETD.

- OCHOBaMM  (yHJaMEHTAJIbHBIX  MaTeMaTHYeCKUX TEOpUH U  HaBbIKAMH
HCIOJIb30BAHUS MaTeMaTHYECKOTO anmapara;
- METOJIAMU CTaTUCTHUYECKON 00pabOTKN MHPOPMALIIH.

3. KpaTkoe coaepxxaHue QM CUUILIHHBI:

4 CEMECTP
1. Teopus BepoaTHOcTel. CiaydaiiHble BEIMUMHBI U UX 3aKOHBI PaCIPEIEICHHUS.



[Ipenmer teopum BeposTHOCTeH. CiydaitHble coObITHS. [IpOTHBOMONOKHBIE COOBITHSI.
HesaBucumbie coObiTus. OTHOcHTeNnbHas 4acTtoTa. Kiaccmyeckoe W reOMETPUYECKOe
ONpEJEIICHUE BEPOSITHOCTU. OJIEMEHTapHas TEOpHUsl BEpPOSITHOCTEH. MeTOo/bl BBIYHUCICHUS
BepostHOcTei. I[IpocTpancTBO  31emeHTapHBIX coObiTHid. Kiaccuueckoe —ompezaeneHue
BEPOATHOCTH. AsreOpa COOBITHIT: TEOPEMBI O BEPOSITHOCTH CyMMBI COOBITHIA, TPOTHBOMOJIOKHBIX
COOBITHH, CyMMa BEpOATHOCTEH HECOBMECTHBIX COOBITHH, 0O0pa3ylolUX IOJIHYIO TPYIILY.
AxcroMaTudeckoe oImpeneneHue BeposTHOCTU. CTaTUCTHYECKOE OIpENIeIeHUE BEpOSTHOCTH.
VYcnoBHas BEpOSITHOCTb. TeopeMbl O BEPOSITHOCTH ITPOU3BEICHUS 3aBUCUMBIX U HE3aBUCHMBIX
coobituil. [lomnas BepositHOoCcTh. [loBTOpHBIE McnbITanus. @opmyna bepnymmu. JlokanbHas u
HHTETpalibHas Teopembl MyaBpa-Jlamnaca. @opmyia [lyaccona.

[TonaTHe cinyyallHOM BenW4YMHBL. J[MCKPETHBIE M HENPEPBIBHBIE CIy4alHbIC BEIUYMHBI.
3aKoH pacnpe/esieHus: ciiydailHON BenuuuHbl. OYHKIMS paclpesieleHns], e CBOMCTBa, IrpadukK.
[InoTHOCTH pacmpeneneHnsl HENPEPHIBHOW ClydyallHOM BEJIWYUHBI (IUIOTHOCTH BEPOSITHOCTH).
dopMyita 15 BEpOATHOCTH ITOINIAaJaHUs HEPEPBIBHOM CITydallHOW BEJIMYMHBI B IaHHBIN HHTEPBAJI,
BBIPAYKEHHBIN Uyepe3 MII0THOCTh BEPOSITHOCTH, TEOMETPpUUYECKUI CMBICT popMyibl. BuHOMUanbHoe
pacupenenenue, pacnpenenenue IlyaccoHa, paBHOMEpPHOE pacHpeAesieHHe, HOPMaJIbHOE
pacrpeneneHne, SKCIIOHEHIIMAIBHOE PacpeieiIeHUE.

2 .MaremaTudeckas CTaTUCTHKA.

[Ipenmet maTeMaTnueckor cTaTUCTUKUA. OCHOBHBIE 33J]a4M MAaTEMATHYECKON CTATUCTUKH.
Bri6opounsiit meton. Craructudeckoe onucanue. Beibopku. ['ucTorpamma u MmoimMroH 4acTor.
Cratuctuueckas (amnupudeckas) GyHKIus pacnpenenenus. BeioopouHble XapakKTepUCTHKU U UX
pacnpenenenusi. CocrositenbHble, 3(QQEKTUBHBIE CMEIIEHHbIE M HECMEIIEHHbIE OLEHKU
napameTpoB. CTaTUCTUYECKOE CPEAHEE, CTATUCTUYECKAs JUCIIEPCHS U CTaTUCTUYECKOE CpellHEe
KBaJPaTUYHOE KAK TOYEUYHBIC OLICHKM HEW3BECTHBIX: MATEMATHYECKOTO OKMJIAHUs, THUCIIEPCHUM,
CPEIHEr0 KBaJIpaTHYHOIO OTKJIOHEHHUs. JlOBEpUTENbHbIE MHTEPBAJIbl U MHTEPBAIbHBIE OLICHKH.
JloBepuTenbHbIE OLEHKH HEU3BECTHOM BEPOSITHOCTH MO OOJIbIIMM BbIOOpKaM. JloBepHUTenbHas
OLIEHKa MAaTeMAaTHYECKOr0 OXKUIAaHUS NpPU HEU3BECTHOW aucnepcuu. JloBepuTenbHas OLIEHKA
CpeIHEero KBaJapaTUYHOrO OTKJIOHEHUs. TouHble BbIOOpOuHBIe pacnpeaencHus: CTbiofeHTa (t-
pacnpenenenue), Dumepa-Cuenekopa (F-pacnpenenenue), Ilupcona (y’-pacmpenencHue).
[IpoBepka craTHCTMYECKMX THUNOTE3. MaTremMaTH4eCKue METOJbl IPOBEPKU CTATUCTUYECKUX
TUIIOTE3. DIIEMEHThI TEOPUU KOPPEIIALINH.

4. O0beM yueOHOH TUCUMIITIMHBI

Bcero 4 cemecTp
Buabl yueOHoii padoThI 3au4. e1./ 3au4. e,/
aK.gac aK.yac
OO0masi Tpy10eMKOCTh JUCHUILIMHBI 110 3/108 3/108
y4eOHOMY ILIaHY
AYIUTOPHBIE 3aHATHSI: 1,3348 1,33/48
Jlexruu (JIek) 0,44/16 0,44/16
[Tpaktuyeckue 3austus (I113) 0,88/32 0,88/32
CamocrosiTeibHas padora (CP): 1,67/60 1,67/60
Bua xonTpoas: 3aver ¢
JK3aMeH/3a4uer OlleHKOM
Bcero 4 cemecTp




Buabl yue6Hoii paboTnl 3a4. e./ 3a4. en./
aCTPOHOM.YAC aCTPOHOM.YAC

O0mas TpyA0eMKOCTh JUCHHUILINHBI 110 3/81 3/81
y4eOHOMY IIaHY
AYIUTOpPHBIE 3aHATHSI: 1,33/36 1,33/36

Jlexmuu (JIek) 0,44/12 0,44/12

[IpakTuyeckue sanstus (113) 0,88/24 0,88/24
CamocrosiTesibHas padora (CP): 1,67/45 1,67/45
Bua xoutpoas: 3aver ¢
IK3aMeH/3a4eT OIIEHK O

AHHOTANUA padoyeil MPOrpaMmMbl AUCUMILIHHBI
Haueprarteabnas reomerpus (51.B.03)

1. Heau AUCUMIIIMHBI:

@opmupoBaHre W pasBuTHE KoMmeTreHuui B coortBerctBHM ¢ DPI'OC BIIO n
00pa3zoBaTebHON MPOTPAMMOM, MPHOOPETEHNE CTYICHTAMH 3HAHUI B 00J1aCTH HAYePTATEIHLHOMN
TEOMETPUH W WHXCHEPHOW TpaduKu, OCBOCHHE OCHOBHBIX IIOJIOKEHHH pa3pabOTKH
MPOEKIIMOHHBIX ~ YEPTEeKEW, TMPUMEHSEMBIX B  WHXEHEPHOW  MpaKTHKE,  pPa3BUTHE
MIPOCTPAHCTBEHHBIX MIPEICTABICHU, HEOOXOAMMBIX B KOHCTPYKTOPCKOM paboTe.

2. B pe3yabrare wu3yYeHUs AUCHUIUVIMHBI O0y4YalwIIUiici 1O MporpaMmme
0akajiaBpUaTa J10JIKeH:

Oonaoamp cienyromUMU KOMIIETEHIUSIMU:

- CIIOCOOHOCTh K CaMOPa3BUTHIO, MOBBIILIEHUIO CBOEW KBalU(UKALUKU MacTepcTBa
(OK-6);

- CIOCOOHOCTh MCMOJIb30BaTh MPUKIIAJAHBIE IPOTPAMMHBIE CPEJICTBA MIPU PEIICHUU
MPAKTUYECKUX 3a7]ad MPOPecCUOHANTbHON AEATeIbHOCTH, METObl CTAHAAPTHBIX MCIBITAHUN IO
onpeeneHui0 GU3NKO-MEXaHUYECKIX CBOMCTB U TEXHOJIOTMYECKUX MMOKa3aTeieil MaTepuaaoB U
TOTOBBIX MAIIMHOCTPOUTENIBHBIX HW3JIENHMA, CTAaHAAPTHBIE METOJbl HMX MPOCKTUPOBAHUA,
IIPOrPECCUBHBIE METO B SKCIuTyaTaruu u3aenuii (I1K-3);

- CcrocOOHOCTh  pa3pabarbiBaTh (HA OCHOBE JICHCTBYIOIIMX  CTaHAApTOB)
TEXHUYECKYIO JOKYMEHTAIUIO (B AJIEKTPOHHOM BHUJIE) [UISl PEriIaMEHTHOIO JKCILTyaTallHOHHOTO
00CITy)KMBaHUSI CPECTB M CHCTEM MAITHHOCTPOUTENBHBIX Mpor3BoacTB ([TK-13);

- CIIOCOOHOCTh ~ pa3pabaTbiBaTh  MPOEKTHYID M pabouyld  TEXHHYECKYIO
JOKYMEHTAIMI0 MAIIWMHOCTPOUTEIBHBIX MPOU3BOJACTB, OGOPMISATH 3aKOHUYEHHBIE MPOEKTHO-
KOHCTpyKTOpCcKHe padoTsl (ITK-14);

- CIIOCOOHOCTh y4acTBOBAThb B MEPOINPHUATHUSAX IO KOHTPOII COOTBETCTBUS
pa3pabaThiBaeMbIX MPOEKTOB M TEXHUYECKOW JIOKYMEHTAllMW JIEHCTBYIOIIUM CTaHIapTaM,
TEXHUYECKUM YCIOBHSAM M APYTUM HOpMaTUBHBIM qokymeHTaM (TTK-15).

3Hamb:

OCHOBHBIE 3aKOHBI TE€OMETPUYECKOTO0 (POPMHUPOBAHUS, TOCTPOEHUS U B3aUMHOTO
nepeceyeHus MoJieNiel TUIOCKOCTH U MTPOCTPAHCTBA, HEOOXOAUMBIE /IS BBITIOTHEHHUSI

u YTEHUSl YEPTEeXKEH KOHCTPYKILMM, pElIeHHE MO3UIMOHHBIX, METPUUECKUX 3a]ad,
BBITIOJIHEHHE Pa3BEPTOK MOBEPXHOCTEH; MPEUMYIeCTBA rpaduueckoro crnocoda mpeacTaBIeHUs
uHpopMmanuu; rpapuueckue GopMel, rpaMMaTUKY;

ymembp:

BOCIIPUHUMAThH ONTUMAIBHOE COOTHOIICHHE YacTe U IIeJIOTO HAa OCHOBE TpadUyecKux
MOJIeNIel, MPAKTUUYECKH pEaTU3yeMbIX B BHJE€ YEPTEKEU KOHKPETHBIX MPOCTPAHCTBEHHBIX
00BEKTOB; MCIOJIH30BATh YEPTEXK, TEXHUUECKHH PHUCYHOK IS TpadUUecKOTo MpeACTaBICHUS
TEXHUYECKUX pelIeHH; ncnonb3oBath ctaHaapTel ECKJ[, KOHCTPYKTOPCKYIO TOKYMEHTAalUIO



(4epTEXHYIO M TEKCTOBYIO) B IIPOU3BOJICTBEHHOH, MPOEKTHOM M MCCIIEA0BATEILCKOM paboTax;
enaoemu:

OCHOBHBIMH TIOHSITHSIMH, CBS3aHHBIMU C TpaMUecKUM NpEACTaBICHHEM WH(pOpMAauu
rpadUUecKuMHU CIOocOOaMU pELICHUsT METPHUYECKUX 3a/1ad4 HPOCTPAHCTBEHHBIX OOBEKTOB Ha
yepTeax, METOIaMH IPOCIMPOBAHUS U N300paKeHHsI TPOCTPAHCTBEHHBIX (POPM Ha TIOCKOCTH
MIPOEKIIUH.

3. CTpyKkTypa M CHUNIHHbI

[Ipeamer HaueprarenbHON reomerpuu. Buiel npoennpoBanusa. KomIuleKCHBIM depTex
TOYKM Ha 2 M 3 IUJIOCKOCTH MNpoeKuuid. CBs3b CUCTEMBI IUIOCKOCTEW IPOEKLUUH C CUCTEMOM
MIPSIMOYTOJIbHBIX KOOpAUHAT. KOMIUIEKCHBIN uepTex npsAMou. [IpsMble U IIIOCKOCTH, YaCTHOTO
nosioxkeHust. Onpenenenue HaTypalbHOW BEIMUMHBI OTpe3Ka. B3auMonpuHaaieKHOCTh TOUKU U
npsiMoi. ['J1aBHBIE JIMHUU TJIOCKOCTHU. B3amMHOe pacriosiokeHue AByX IpsiMbiX. OmpeneneHue
BUJIMMOCTH Ha KOMIUIEKCHOM uepTrexe. B3anMHoe pacronoxkeHue NpsMoil U MIOCKOCTH, ABYX
mIockocTed. [leprneHauKyIsIpHOCTh NPSAMOM UM IIOCKOCTH, JIBYX HPSIMBIX, JABYX IUIOCKOCTEM.
CriocoObl mpeoOpa3oBaHusl KOMIUIEKCHOTO YepTexxa. Crioco0 BpalieHHst BOKPYT MPOELUPYIOIINX
npsmeix. Crioco0 BpalieHus BOKpYr npsMoil ypoBHS. IlnockonapasuienbHoe nepeMerieHue.
Crioco0 3amensl miuockocted mnpoekiuil. OCHOBHbBIE 3a/lauM, pellaeMble CIOCOO0M 3aMeHbI
mrockocTelt mpoekiuid. Kpussie muann u noBepxuoctu. OOpa3zoBaHue, 3aJaHUE U N300paKeHNE
noBepxHocTed. [loBepxHOcTH BpamieHus: KoHyc, cdepa, mwmHap, Top. [lepeceuenue
MOBEPXHOCTH C INIOCKOCTHIO. [lepeceuenne noBepxHoctu ¢ auHuei. [lepeceduenre moBepxXHOCTEN.
Mertona cekymux minockoctei. [lepecedenne moBepxHOCTE. MeToa KOHIEHTPUYECKUX cdep.
Merton koHIeHTpuueckux cdep. MeToa dKCueHTpudeckux cdep. AKCOHOMETPUYECKUE
MIPOEKITUH.

4. O0beM TUCUHUIJIMHBI M BUIbI Y4eOHOH padoThI

Bupr yue6HO#M paboThI O6bem
B 3aueTHBIX B akagemMuueckux
eIMHUIIAX Jacax
OO01asi Tpy10€eMKOCTh AUCHUIIMHBI 110 YY.TJIAHY 4.0 144
AYIHTOPHbBIE 3aHATHS: 48/36 48
Jlexuunu (JIek) 16/36 16
[Tpaktuueckue 3ansatus (113) 24/36 24
JlaGopaTopHbie pabOTHI 8/36 8
CamocrosiTeabHas padora (CP): 96/36 96
Buja uTOroBoro KOHTpoJIs: 3a4eT ¢ OleHKOMH — -
Buner yue6HOM paboTh O0beM
B 3aueTHBIX B
CIIUHUIIAX ACTPOHOMHYECKHX
qacax

OO0masi Tpy10eMKOCTh M CUUILIHHBI 110 Y4eOHOMY 4,0 108
JIaHy
AyANTOpHBIE 3aHITHS: 48/36 48
Jlexumu (JIek) 16/36 16
[Tpaktueckue 3anstus (113) 24/36 24
JlaGopaTopHble pabOThI 8/36 8
CamocrtosTeabHas padora (CP): 96/36 96
Bua utoroBoro KOHTpoJIsi: 3a4eT ¢ OLEHKOM — -

AHHOTa U padoyeil NPOrpaMmMbl JUCHUIIIHHBI
BorunciauTebHas MATEMATHKA VI PAIIMOHATBHOI0 HCIO0JIL30BAHUSA CHIPbEBbBIX U
Heprerndeckux pecypcos (51.B.04)

1.1leap TUCHMIIJINHDI:



Hay4YUTh CTYJIEHTOB TEOPETUYECKUM 3HAHMSIM U INPAKTUYECKMM YMEHUSM U HaBBIKAM
UCIIOJIb30BAHUSI  COBPEMEHHBIX MaTeMaTH4YEeCKMX METOJOB € IPUMEHEHHUEM IIaKeTa
MaremaTuueckux nporpamm MATLAB nais pemeHus mupoKoro Kpyra 3aay BbIUMCIUTEIbHON
MaTeMaTHKHU.

Lenbto HacTOsALIEro Kypca SBISETCS OOydEHHE CIlyllaTeled COBPEMEHHBIM METOJaM
pacueToB, pacUETHBIX MCCIIEOBaHMM, aHAIN3a, ONITUMU3ALMN IPOLIECCOB MHKEHEPHBIX 3ajau C
HCII0JIb30BaHMEM TTakeTa Maremarnyeckux nporpamm MATLAB

3agaum Kypca:

oOy4eHHE CTYACHTOB TEOPETHYECKUM METOJaM BBIYMCIUTEIBHOH MaTeMaTHKH,
TEOPETUYECKUM OCHOBaM CO3JaHMsl U OpraHMU3allMd KOMIIBIOTEPHBIX YEJIOBEKO-MalIUHHBIX
CUCTEM pEIICHUS NHXEHEPHO-PACUETHBIX 3aJ]a4 METOIaMU BbIUMCIUTEIbHOW MaTEMaTHKY;

oOyueHue CTYIEHTOB TMPAKTUYECKUM METOJaM BBIUYMCIMTEIBbHOW  MaTeMaTUKH,
TEOPETUYECKUM 3HAHUSAM U MPAKTUUYECKUM YMEHUSM U HaBbIKaM HCIIOJIb30BAHUS COBPEMEHHBIX
METO/I0OB M KOMIUIEKCOB NPOTPAaMMHBIX CpPEACTB JUIsl PpEIICHHsS 3aJad BBIYMCIUTEIbHON
MaTeMaTHKU;

oOyueHue MeToJaM M aJIropuTMaM BBIYMCIUTENIBHON MaTeMaTUKH, IPAKTHYECKUM
HaBbIKaM HCII0JIb30BAHUSI COBPEMEHHOTO NMPOrPAMMHOT0 00€CTIEYEeHUs ISl PEIIEHUs] PaCUeTHBIX
3a/1a4 BBIYMCIIUTEIHHON MaTEeMAaTHUKH.

2.B pe3yabTaTe 0CBOCHMS IUCHUILIUHBI CTYJACHT J0JIKEeH:

Oobnadamp cneayomUMu KOMITETSHITASMHU:

- CIIOCOOHOCTBHIO MCHOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX AMCLIMILIMH B
npodeccHOHANIbHON  JeSITEbHOCTH, TNPUMEHSATh METOJbl MaTeMaTHUYeCKOro aHaiu3a |
MOJICTUPOBAHUSI, TEOPETUYECKOTO U IKCIIepUMeHTanbHOro uccienoBanus (OI1K-2);

- CHOCOOHOCTH MOJENUpPOBaTh DSHEPro- U pecypcocOeperarouiye Mpoueccsl B
npomsiiuieHHocTH (ITK-16);

3HaTh!

o (U3NKO-XUMHUYECKUE HUXUMUKO-TEXHOJIOTHUYECKHE 3aKOHOMEPHOCTU IMPOTEKAHUS
IIPOLIECCOB M3MEHEHMs arperaTHOro COCTOSHMSI Mapo(ra3o)-»KUJIKOCTHBIX CHUCTEM, PEaKTOPHBIX
IIPOLIECCOB ¥ OCHOBHBIX ITPOLIECCOB Pa3/IEICHHs XUMUYECKON TEXHOJIOTHH;

L4 MCTOABI U aJITOPHUTMbl KOMIIBIOTEPHOI'O MOACIUPOBAHNSA OCHOBHBIX ITPOLECCOB
XUMHYECKOHM TEXHOJIOTHMH M TEXHOJIOTHUECKUX CXEM XUMHYECKUX IIPOU3BOJCTB,
L4 IMPUHIUIIBI IPUMEHCHUA METOA0JIOTMN KOMIIBIOTEPHOI'O MOACIIMPOBAHUA XUMHUKO -

TEXHOJIOTUYCCKUX ITPOLECCOB IIPpU aBTOMATH3WUPOBAHHOM IIPOCKTHPOBAHUHW N KOMIIBIOTECPHOM
YHpPAaBJICHUU XUMHWYCCKHUMH ITPOU3BOACTBAMMU.

YMers:

. pemiate 3aJayd  KOMIBIOTEPHOTO MOJEIMPOBAaHUS TMPOIECCOB mapo(raso)-
KUJKOCTHBIX paBHOBECUH, aOcopOLMW, JTUCTWULSIIUM, PEKTUQUKAIMM U  KUJKOCTHOMN
SKCTPaKIINH;

. OPUMEHATH TIOJyYEHHbIE 3HAHUS T[pU PEIICHUH [PAKTUYECKUX  3aJad
KOMIIBIOTEPHOTO ~ MOJEIUPOBAaHUS  OCHOBHBIX  IPOLIECCOB  XUMHUYECKOH  TEXHOJIOTMHU
TEXHOJIOTUYECKUX CXEM XMMHUYECKHUX MPOU3BOJCTB.

Bnaners:

J METOJ]aMU MPUMEHEHUs CTaHJAPTHBIX MakeToB MpukiIaaHbIx nporpamm (ITIIT) u
nakeToB Mmozenupyoomux mnporpamm (IIMII) n1as monenupoBaHHs OCHOBHBIX IPOLIECCOB
XMUMHMUYECKON TEXHOJIOTHUHUN TEXHOJIOTHUECKUX CXEM XUMUYECKUX ITPOU3BOJICTB.

3. Kpatkoe coaep:xaHue IMCHUTINHBI:

Beenenne. llenn wu 3agaum  kypca. KpaTkuil uCTOpUUYECKHMH OYEpK PpPa3sBUTHS
OTEYECTBEHHON M 3apyOeXHOW BBIYUCIUTENBHON MaTeMaTuku. OCHOBHBIE 3Tallbl Pa3pabOTKH U
pean3aly aNroOpUTMOB Ha KOMITBIOTEPAX.

Monyns 1. BeruncnurensHas marematuka. OCHOBHBIE ATallbl: pa3paboTka U peann3anus
QITOPUTMOB Ha KommbloTepax. Cucrema xommbioTepHoil Marematuku (CKM) MATLAB mns



pelieHus 3a/1a4 BEIYUCIUTEIbHOW MAaTEMAaTHKHU.

Tewma 1.1. Coznanue M-iporpamm 1 OCHOBHBIE oriepaTopbl M-si3blka MPOrpaMMHUPOBAHUS
MATLAB. Bapuantsl ctpykTypsl iporpamm Ha MATLAB.

Opranusanus padodero crona DesktopLayout;

Ocuoubie onepanuu B CommandWindow;

OcHoguble oneparuu B Editor;

JIuHeHO opraHU30BaHHAs IpOrpaMMa (JIrOpUTM);

BerBienuss ¢ oJlHUM YCIIOBHEM, HECKOJIBKUMHU YCIOBUSIMH, BJIOKEHHBIC, CO CIHCKOM
ycnoswid. if, switch; moruueckue oneparuu and, or, not;

[uKiIbl CO CYETUUKOM, C MPETYCIOBUEM, C MOCTYCIOBUEM, C MPEPHIBAHUEM IIOJIHBIM H
[PephIBAHUEM YaCTUYHBIM, C 3a/IaHHBIM IIarOM CYETYHKA, C OTACIBHBIM OTCYETOM UTeparuii; for,
while, break, continue; ¢ Bei3oBoM yHKIMiT; ¢ AManoroM ¢ mosk3oBarenem B CommandWindow
Y B CIICIIMAJIBHBIX TUATOTOBBIX OKHAX;

Tema 1.2 CrangapTHble M HecTaHIapTHble (QYHKIMU M-s3bIlka MpOrpaMMHUPOBAHUS U
ocHoBHbIe pernatenu (Solvers) MATLAB.

dyHkuu ¢ rpaguyeckuM BBIBOJIOM pe3ynbTatoB; plot, subplot, surf, mesh, polar;

@DyYHKIUYU ¢ YUCIOBBIM BBIBOIOM pe3yibTatoB B CommandWindow;

DYHKIMHU C 3aMHUChIO PE3YIbTATOB B (hailr;

DYHKIMHU, BIIOKCHHBIC B TJ1aBHYIO () YHKIIHIO;

DYHKITNU ¢ TIEPEMEHHBIM YHUCIIOM apTyMEHTOB;

OYHKITNHU, BBI3BIBAIONINE IPYTyI0 (YHKIIUIO, UMsI KOTOPOM TIEpeIaHo KaK apTryMeHT;

Monyne 2. Bektopsl u Marpuipbl. CucreMa JUHEHHBIX anredpandeckux ypaBHEHHM
(CJIAY).

Tema 2.1. O6paTHas MaTpuiia. Y MHOKEHHE MaTPUIL.

Omnepatop inv;

Omneparopsistrcat, int2str, numa2str;

Omneparopsl length, min, max, mean, sort;

Omneparopsl dot, tril, triu, eye, zeros, ones, diag;

Omneparopsl rand, linspace, logspace, repmat;

Omneparopsl Size, det, trace, norm;

Tema 2.2. Meton "'aycca. MeTo1 MPOCTBIX UTEPAIIUNA.

Omneparopsi linsolve, rank, eig;

Tewma 2.3. O0YCIOBICHHOCTh CHCTEMBI. UHCI0 00YCIOBICHHOCTH.

Omnepatops cond, rcond;

Mopayns 3. OOpaGoTka pe3ylbTaTOB HM3MEpPEHUs OJHOW BeIWYMHBL [IpubnmkeHue
byHKIIH

Tema 3.1. Kpurepuii CTbroneHTA.

Omneparopsipolyfit, polyval,

Tema 3.2. Aunpokcumanusi.

Omneparoplsqcurvefit;

Tema 3.3. MuTepnoasuus.

Omneparopsrinterpl, linear, spline, nearest;

Monyns 4. UnciieHHOE HHTErpUpOBaHUE

Tewma 4.1. MeTo1bl IPSIMOYTOJIBHUKOB

OmnepaTtopsisum, mean;

Tewma 4.2. MeToibl Tpaneuui

Oneparoptrapz,

Tewma 4.3. Metoa Cumncona

Omneparopquad, int;

Tema 4.4. Meton Hetotona-Koteca 8 nopsiika

Omneparopquad8;

Mopyns 5. YpaBHEeHHE ¢ OJHUM HEU3BECTHBIM




Tema 5.1. MeToa ejieHus HOIOJIaM

Omneparopsiconv, deconv, polyval, polyder;

Tema 5.2. MeToa KacaTeIbLHBIX
Omneparopsl roots, poly, fzero;

Monynb 6. CucremMa HEJIMHEWHBIX ypaBHEHUIN

Tema 6.1. Meron Herotona-Padcona
Omneparopsisolve, diff, subs;

Tema 6.2. MeToa IPOCTBLIX UTEPALIMA.
Omnepartopst simplify, collect, pretty;
Mopyns 7. OnHOMepHas ONTUMHU3ALIHS

Tema 7.1 MeToisl OJITHOMEDHON ONTUMHUA3AIINHU

Omneparopsifminbnd,;
Monyne 8. MHOTOMEpHasi ONTUMHU3ALIMS

Tema 8.1 MeTo151 MHOTOMEPHOI OTITUMU3AIINNA

Omneparopsifminsearch, linprog, fmincon;

Mogyns 9. luddepennmanbupie ypaBHEHHS

Tema 9.1 Mertonus! pertenus nuddepeHInaIbLHBIX YPABHEHUN.

Omneparopsidsolve, diff;

3akmroueHue. 3aKITIOYUTENIbHAS JICKITUS 110 TI0/IBEICHUIO UTOTOB Kypca.

4. O0beM TUCHUILUIMHBI U BU/bI Y4e0HOH padoThl

O0bem
Bun yue6HOM paboThI B 3aueTHEBIX B axkamemmueckux
eIMHUIIAX qacax
OO6mas TPyA0eMKOCTh TUCIHIIJIHHbI 3 108
10 Y4eOHOMY IJIAHY
AyAUTOpPHbIE 3aHATHS: 0,89 32
Jlexnuu
JlaGopaTopHbie pabOTHI 0,89 32
CamocrositesibHas padora (CP): 2,11 76
[Toaroroska k 1abopaTopHBIM paboTam 1,055 38
CaMocTOsATeIpHOE H3YUEHHE Pa3JIeioB Kypca 1,055 38
Bujx nTOroBoro KOHTpOJIsA: 3a4eT / IK3aMeH 3auer
O06bem
Bu yue6Hoii paboTh! B 3aueTHBIX B
CIIUHUIIAX aACTPOHOMHYECKHX
Jacax
O01mas TpyA0eMKOCTb JMCIHIIIMHBI 3 81
10 y4e0HOMY INIAHY
AyIuTOpHBbIE 3aHATHS: 0,89 24
Jlexuu
JlaGopaTopHble pabOThI 0,89 24
CamocrositesbHas padora (CP): 2,11 57
IToaroTroBka k 1a60paTOpHBIM paboTaM 1,055 285
CaMOCTOATENBHOE N3YUEHUE Pa3/IENoB Kypca 1,055 28,5
Bua uToroBoro KOHTpOJIsi: 3a4eT / IK3aMeH 3ayer

AHHOTanusA padoyeil NPOrpaMmMbl JUCHUIIIHHBI
OcHoBbl MeHeTKMeHTa U MapkeTnHra (b1.B.05)




1. eap AUCHUIIHHBI

MOJIy4€HUE CHCTEMBI 3HaHUH 0 3aKOHOMEPHOCTSIX (YHKIIMOHUPOBAHUS TPEANPUATHH B
CUCTEME HAllMOHAILHOW SKOHOMHUKH, MPEICTABICHUI B 00JIACTH MEHEKMEHTA U MAPKETHHT A,
BKJIFOUAsi METOJI0JIOTUYECKUE OCHOBBI M 3aKOHOMEPHOCTH, (DYHKIIMH, METO/IbI, OpraHU3al[MOHHbBIE
CTPYKTYpPBI, OPraHU3aIUIO MTPOIECCOB, TEXHUKY U TEXHOJIOTHIO MEHE/DKMEHTA M MAPKETHUHTA B
YCIIOBUSX PHIHOYHOW YIKOHOMHUKH; 3aJI0KEHUE OCHOB MTPO()ECCHOHATTLHOM e TSIIEHOCTH
0akaxaBpoOB.

3ajaun TUCIUTIIIUHBIL:

- IpUOOpETeHNE CTYACHTAMH 3HAHHWA OCHOBHBIX IOJIOKEHUH TCOPHHM MCHEKMCHTA H
MapKeTHHTa M YMEHHUW NPAKTHYECKOTO WCIIOJIb30BAHUS WX B YIPABICHUU XUMHUYCCKUM
MIPEATIPUATHEM;

- OBIIQJICHHE CTYJCHTAMH OCHOBHBIMH METOJIAMH PEIICHHS YIPABICHUYSCKHUX 3ajad,
YMEHHUH UICHTH(PHUKAIITN MAPKETUHTOBBIX aCIEKTOB MPOOJIeM MEHEDKMEHTA, a TaKXkKe PEIICHUs
YIpaBIeHYCCKHX TPOOJIEM CPEICTBAMU MapKETHHTA;

- TMOJyYCHHE 3HAHWW KOHKPETHBIX IPUEMOB 110 OOECHEYCHHIO W TOBBIIICHHUIO
3¢ GEKTUBHOCTH YIIPABICHYCCKON JISATSILHOCTH KOMITAaHUH, (OPMUpPOBAHIE OCHOBHBIX HABBHIKOB
MOJATOTOBKH MAapKETHHTOBBIX PEIICHUH.

[Iporpamma paccuuTaHa Ha HW3yUeHHE Kypca B TEYEeHHE OJHOro cemectpa. Kype
3aKaHYMBaeTCA 3adeToM. KOHTpOIb yCIEBAaeMOCTH CTYJACHTOB BEAETCA IO TPUHATOW B
YHUBEPCUTETE PEUTUHIOBOW CUCTEME.

2.B pe3yabTaTe 0CBOCHHS TUCHUILIHHBI CTYAEHT H0JIKEH:

Osnademp CleTyIOMAMA KOMITCTSHITUSIMHU:

- CIOCOOHOCTH HCIOJIB30BAaTh OCHOBBI SKOHOMHUYECKUX 3HAHUHU B Pa3INYHBIX chepax
xusuenestensaoctu (OK-3).

- CIIOCOOHOCTh HCIIOJIb30BAaTh AJIEMEHTHI 3KOJIOTO-?PKOHOMUYECKOTO aHajau3a B
CO3JIaHUH SHEPro- u pecypcocdeperaromux texuonornii (ITK-8).

B pesynbrate ocBoeHHMs aUCHUIUIMHBI «OCHOBBI MAapKETMHTa U MEHEHKMEHTa»
00y4JaroIrecs: JOJKHBI:

3namo:

- OPUHILIMIIBI  COCTABJICHUS TEXHUYECKON JoKyMmMeHTanuu (rpagukoB padoT,
WHCTPYKLUH, IUIAHOB, CMET, 3asBOK Ha MaTepuaibl U 000pYyJOBaHKE) U JIp.;

- TEOPETUYECKHE OCHOBBI M METOIbl BRIPAOOTKH LIeJIel U CTpaTeruu Ou3Heca;

- IPUHIIMIBI TOATOTOBKH JOKYMEHTAIMHM JUIsl CO3JaHMsI CHCTEMbl MEHEIKMEHTa
KauyecTBa MPeIpUiTUs;

- METO/Ibl U TEXHOJIOTHH MIPUHATHS U Peau3allii yIPaBICHUYECKUX PEIICHUN.

Ymems:

- COCTaBIIATh 3aBKU Ha 000PYIOBAHUE;

- pa3pabaThIBaTh TEXHHUECKYIO JOKYMEHTAIIHIO;

- NPUHUMATH YIIPABICHYECKUE PEUICHUS M OPraHU30BbIBATh X BBINOJHEHUE;

- cobupatb, 00pabaThIBaTh M UCIIOJIB30BATH YIIPABIECHUYECKYIO HH(OPMAIIHIO;

- paboTaTh ¢ ympaBJIeHYECKOH TOKyMEHTAIUEH, MOIb30BaThCsl 3aKOHAM, HOPMaMH U
MpaBWJIaMU aJIMHUHUCTPATUBHON JAEITEIbHOCTH;

- pacnpeaensiTh 00A3aHHOCTH U OTBETCTBEHHOCTH;

- UCTIOJIb30BaTh METO/Ibl MOTHBAIIMH [TEPCOHAA;

- KOHTPOJIHPOBATh U PETYIUPOBATH UCIIOIHEHUE TUIAHOB.

Bnaoemuv:

- HaBBIKAMU MPUMEHEHHsI ONTUMATBHBIX TMOJIXOJ0B IS JMATHOCTUKH M aHalM3a
PBIHKA;

- METO/JaMU PYKOBOJICTBA MEPCOHATIOM;

- HHCTpYMEHTaMu 3()(PEeKTUBHOTO yIpaBICHUS MPEANPUITHEM.

3. KpaTkoe coaep:kaHue AUCHUILINHBI:

Monaynb 1. OcHOBBI yrpaBieHUs TPEIIPHUITHEM



1.1 Beenenue. Ilpenmer, MeToa U coaepkaHue AUCUUILIIUHBL «OCHOBBI MEHEIKMEHTA U
MapKeTUHTa». TeopHs ympaBiIeHUS: YNpaBICHHE KaK IMOTPEOHOCTh M Kak (hakTop ycmexa
JESITEIbHOCTH, CYLIHOCTb M COJAEp)KaHHME YIPABIEHUS, MECTO TEOPUM YIPABIEHUS B CHUCTEME
COBPEMEHHBIX 3HAaHWH, crenuduka yrnpaBIeHYeCKOH AEATEIbHOCTH, COBPEMEHHBIE MPOOIEMbI
ynpaBieHus. ['€He3uc Teopuu YOpaBJEHUS: YIPaBICHUECKUE PEBOJIIOLUH, BO3HUKHOBEHHE
HAay4yHOM TEOpUM YNpaBICHHUS, UCTOKM M TEHIACHIMHM Pa3BUTHUSI POCCUMCKOIO YIpaBICHUS.
3aKOHOMEPHOCTH W TPHUHIMIIBI YIPaBICHUS: CyOBEKTHBHBIE M OOBEKTHBHBIC (DaKTOPHI B
yIpaBJIEHUH.

1.2 Cucrema ympaBieHus NpeanpusiTHeM U ee CTpykrypa. OueHka >(PQeKTHBHOCTH
ynpasneHus. Cucrema ynpaBlieHUs: MIOHSATHE CUCTEMBl YIpPaBIEHUS, paclpeneieHue QpyHKIuy,
IIOJIHOMOYUH U OTBETCTBEHHOCTH, MPUHIIUIIBI IOCTPOEHUS CUCTEM yrpasiieHus. LlenTpanuzanus
U JIeleHTpaNu3alusl yIpaBJIeHUs, NEJIETMpPOBaHUE IOJHOMOYMI B Ipoleccax yIpaBICHHUS.
OpranuzanvoHHasi CTpykTypa U ee BuAbl. OCHOBHbIE MOHATHS 3((EKTHBHOCTU YIPaBICHHUS.
[Tokazarenu 3pPeKTUBHOCTH yIIPaBICHHUSL.

Moynb 2. OCHOBBI MEHEIKMEHTA

2.1 Ilenu B cucreMe ynpasiienus. PazpaboTka ctpateruii u rianoB opranuzamnuu. Lemu u
L[eJIeTojlaraHue B YIpPaBJICHUU: pOJIb LEIM B OpPraHHU3allMd M OCYIIECTBJIEHUU IPOLECCOB
yIpaBiIeHUs, KiTacCH(pUKAIMS [IeIeH, ITOCTPOCHUE IepeBa IeNeil; CoueTaHue pa3HO0Opasus menen
1 (QYHKIMM MEHEKMEHTa; CUCTeMa YIPaBIEHUS MO LENsIM; CTpaTerusi U TaKTHKA YIpaBIEHUS.
CymHOCTh, NPUHIUIBI U METOAbl IulaHupoBaHus. [Ipomecc Bbipa®oTKu cTpareruu. PopMbl
TEKYILEro MIaHUPOBaHUS.

2.2 Texuosorus pa3paOOTKH M TPHUHATHS yIpaBIeHUYECKUX pemieHnid. Pa3paboTka
VOpaBIE€HYECKUX PpEUIeHWI: TMOHATHE W KiIaccu(uKaluMs  yIpaBICHUYECKUX  PpEIIeHHH,
OCHOBOIIOJIATAIOIINE DJIEMEHTBl JIEATEIBHOCTH, YCIOBHS M KPUTCPUU IIPUHATHS PELICHUH,
IIPOLECC M MOJAEIM MPUHATHS YIPABICHYECKMX PEUICHUM, pealu3alys YIPABICHYECKUX
[911(S317178

2.3 Bnacth B cUCTEME yNPaBJIEHUS. JIMACPCTBO U CTUIIb yrpaBieHUs. OTHOLIECHHS BIACTH
B CHCTEME YNPABICHUA: TOHATHE W TUIIOJOTHSA BIACTH; BIACTb M ABTOPUTET MEHEDKEPA;
NPU3HAKY, (PAKTOpBl M MPOSBICHUS HEYNPABISIEMOCTH; HMCTOYHMKHM BJIACTH B YIPaBJICHUU
OpraHM3alnueil; MapTHEPCTBO B INPOILECCax MEHEKMEHTa. JIMAepcTBO M CTWIb yIpaBJICHMS:
nporecchl  (DOPMUPOBaHMSI M OCHOBHBIE COCTaBJSIOIIME JIMAEPCTBA, (opMaibHble U
HeopMalibHbIe (AKTOPbI JIUAECPCTBA, IPOSBICHUE JIUAEPCTBA B CTUJIE YIPABJICHUSA, TCHACHLUS
Pa3BUTHA CTUIIS YIIPABICHUS.

2.4 MoTuBalIOHHbIE OCHOBBI YIIPABJIEHUS U KOHQUIMKTBL. MOTHUBaLUs JESATEIbHOCTH B
YIPAaBIECHUU: MOTUBBI JEATEIBHOCTH YEJIOBEKA U MX POJIb B YIIPABJICHUH, OCHOBHBIEC IIOHATHS U
JIOTMKa TMpolecca MOTUBALUM, (akTopbl (OPMHUPOBAHHS MOTHBOB TpPYJa; HCIIOJIb30BaHUE
MOTHBALMM B IPAKTUKE MEHEKMEHTa; (PakTopbl 3(P(PEKTUBHOCTH MOTHBALMU; COBPEMEHHBIE
KOHIIENLMU MOTHBAIMU. ['pynmoBas AUMHAMUKAa U KOH(JIUKTBI: POJb IPYIIbl B MOBEJCHUU U
NEeATeNbHOCTH UYesloBeKa, (OPMUPOBAHUE TPYII, B3aUMOJCHCTBUS B IPYIIE U B OpraHU3aLUY;
BO3HUKHOBEHHUE, IPOSBICHUE M Pa3HOBUJHOCTH KOH(IMKTOB, BIUSHHE KOH(QUIMKTOB Ha
yIIpaBJICHUE.

Monyinb 3. OCHOBBI MApKETHHTA.

3.1 MapkeTHHTr Kak CUCTeMa YIPABJICHUs, PETYIMPOBaHUS U U3ydeHUs pbIHKaA. [lonaTne
MapKETHHTa, IPOUCXO0KIEHUE U CYIIHOCTh MapKETUHTIa, LEIX MapKeTUHIra. OCHOBHbBIE IPU3HAKU
MapKETHHIOBOro CTWJIs ympasieHusd. Konuenimm MapkernHra. OCHOBHBIE BHJbl MapKETHHIA.
MapkeTuHroBas cpeza.

3.2 Kommneke Mapkerunra. OCHOBHbIE MAapKETUHTOBble MHCTpYMEHTHI. Cojep:kaHue u
nporecc yrpaBlieHUs MapKeTMHroM. OCHOBHBbIE (YHKIMM MapKeTHHra. ToBapHas, L€HOBas,
cObITOBass 1 KOMMYHUKAIIMOHHAs NOJUTUKKA pupmbl. ToBapHble cTparernu. Pa3paboTka HOBBIX
TOBapOB.

4. O0beM yueOHOI JMCHUIIIMHBI M BHbI y4eOHOH padoThI



Bun yuebnoit paboTsl

B 3auernbix | B aKajJeMm.
eTMHHUIAX yacax
OO0uiasi TPy10€eMKOCTh IV CHUTIJIMHbI 2 72
AYIUTOPHBIE 3aHATHUS: 0.9 32
Jlexmun 0,45 16
[TpakTudeckue 3aHsATHS 0,45 16
CamocrosiTesibHas padora: 1.1 40
CaMOCTOSATENbHOE U3YUEHUE Pa3JIeIOB JUCITUTUIMHBI 1.1 40
Bua uToroBoro KOHTpOJISL: 3a4€T - -
Bun yue6Hoit paboThl B actponom.
B 3auerHbIx
eTMHHIIAX yacax
OO0uiasi TPy10€eMKOCTb IV CIIUTIJIMHbI 2 81
AyIMTOpHBIE 3aHATHS: 0.9 24
Jlexun 0,45 12
[IpakTrueckue 3aHATHS 0,45 12
CamocrosiTesibHas padora: 1.1 30
CaMOCTOSATENTFHOE N3YUEHUE Pa3IeIOB JUCITUTIIMHBI 1.1 30

By UTOroBoro KOHTpOJIs: 3a4eT - -

AHHOTaNUA padoyeil MPOrpaMmbl Y4eOHOH TUCHMILIHHBI
MarepuaJjioBeieHHe U 3aIMTA OT KOPPO3UH JJIsl JHEPTro- U pecypcocdeperarimux
npoieccoB xumuueckoii rexnosoruu (61.B.06)

1.1lean AMCHUNIAHBI:

-U3y4E€HHE OCHOBHBIX TPYII MaTEpPHAIOB, HCIOJIb3YEMbIX B XUMHYECKOW TEXHOJIOTHH,
HepTexuMun U OMOTEXHOJIOTHH, WX CBOMCTB M 00JIacTel MPUMEHEHNS,

- npuoOpeTeHne CTYACHTaMH 3HaHUH, HEOOXOAMMBIX JUIsl CAMOCTOSITEIHFHOTO PEIICHUS
BOIIPOCOB, CBSI3aHHBIX C BEIOOPOM MaTepuajoB Jjisi 000PYAOBaHUS XUMUYECKUX IMPOU3BOJICTB C
YY4E€TOM YCJIOBUU DKCIUTyaTalldH, a TAaKXKe C TMO3UIUN PallMOHATIBHOTO HUCIIOJIH30BAHUS CHIPhEBBIX
1 DHEPTETUYECKHUX PECYPCOB.

-noJiyueHue MHGOpMaIu O (U3MYECKOW CYITHOCTH SBJICHWUH, MPOUCXOMSAIIUX B
Marepuaiax, UCIOJIb3yeMbIX B XUMHUUYECKOW TEXHOJIOTUH, HEPTEXUMUH U OMOTEXHOJIOTHH;

-YCTaHOBJICHHUE 3aBUCHUMOCTH MEX]y COCTaBOM, CTPOCHHMEM U CBONCTBAMH MaTepUasOB,
UCIOJIb3YeMBIX B XUMHUUYECKON TEXHOJOTUH, HeQTEXUMHUU U OMOTEXHOIOTHH.

2. B pe3yabrare wu3ydYeHMs [JAUCHUILIMHBI O00y4YaWIIWiicd 10 NporpaMmme
0akajiaBpuAaTa J0J/IKeH:

Oobnadamp cnegyromiuMU KOMIIETEHIUAMMU:

- CIIOCOOHOCTBHIO MCIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIHUILINH B
npodeccuoHabHON  JIESTENbHOCTH, TMPUMEHSATh METOJbl MaTEeMaTHYeCKOro aHajau3a |
MO/JICTTUPOBAHUSI, TEOPETHUECKOTO U IKCIIEpUMEHTanbHOTO uccienoBanus (OI1K-2);

- CIIOCOOHOCTBIO y4acTBOBATh B COBEPIICHCTBOBAHWU TEXHOJOTHYECKUX MPOIECCOB C
MO3UIIUI HEPTo- U pecypcocOeperkeHusi, MUHUMH3AIUU BO3JCHCTBUS Ha OKPYXKAIOIIYI0 CPENY
(ITK-2);

- CIIOCOOHOCTHIO UCTIOIH30BaTh HOPMATHUBHBIE TOKYMEHTHI TI0 KaUeCTBY, CTaHAAPTH3AIUU
U cepTrdukanuu npoaykroB u uznenui (I1K-4);

- TOTOBHOCTHIO OOOCHOBBIBATh KOHKPETHBIE TEXHUYECKHE pEUICHHS MpH pa3paboTke
TEXHOJIOTMYECKHUX MPOIIECCOB; BEIOUPATh TEXHUUECKUE CPEJICTBA U TEXHOJOTHH, HalpaBlIeHHBIC
Ha MHHUMU3AIMIO aHTPOTIOTCHHOTO BO3/ICUCTBUS Ha oKpyxkatomyto cpeny (ITK-5);

3nameo:



-KJIaCCU(MKALINIO, CTPYKTYPY, COCTaB M CBOWCTBAa MAaTE€pPHAaJOB, HCIOJb3YEMBIX B
XUMUYECKON TEXHOJIOTUH, HEPTEXUMUHN U OUOTEXHOJIOTHH;

-MapKUPOBKY MaTepUAJIOB, HCIOJIB3YEMbIX B XMUMHYECKOW TEXHOJOTHH, HEPTEXUMUU U
OMOTEXHOJIOTHH, TI0 POCCUHCKUM M MEXYHAPOIHBIM CTaHIApTaM;

-OCHOBBI KOPPO3UH METAIIJIOB, IPUHLIUIIBI U METO/IbI 3aIUThI OT KOPPO3UH;

-IPUMEHEHUE MAaTepUajoB, C MO3ULUI HHEPro- U pecypcocOepekeHus Npu HX
nepepadboTKe;

-OCHOBHBIC KOHCTPYKIIMOHHBIE H (DYHKIMOHAJIBHBIE MaTepHalibl, IPUMEHSIEMbIC B
XUMUYECKON TEXHOJIOTHUH, HePTEXUMUH U OMOTEXHOJIOTHUH;

Ymemo:

-aHAJIM3UPOBaTh (PU3MKO-XMMHYECKME M MEXaHMYECKHUE CBOMCTBAa MaTepUajoB, HX
KOPPO3UOHHYIO CTOMKOCTh U TEXHOJIOTUYHOCTB;

-no00paTh KOHCTPYKLUMOHHBIA Marepual il XMMHUKO-TEXHOJIOTHYECKOTO Tpoliecca ¢
y4€TOM METOJOB 3alllMThl OT BO3MOXKHOTO BO3JEMCTBUS TEXHOJIOTMUECKOM cpelnpl U
PaIMOHAJIBLHOTO UCIIOJI30BAHUS CHIPHEBBIX U DHEPTE€TUYECKUX PECYPCOB .

Bnaoemuv:

-IPOCTEUIIMMHU OMEpaALMsIMU ONPEJENICEHNsT CBOMCTB MaTepHalioB, HCHOJb3yEMBIX B
XMUMHUYECKON TEXHOJIOTUH, HEPTEXUMUU U OMOTEXHOJIOTHH.

3. Kparkoe coagep:xaHue TUCHMILIIHHBI

MarepuanoBereHue Kak Hayka: IeJd, 3aJadyd M 3HAUY€HHWE AUCLUUIUIMHBIL. 3HayeHHe
MaTepuaJoB B Pa3BUTUU XUMHUKO-TEXHOJIOTHYECKHX TPOILECCOB C TO3UIMHA HHEPro- u
pecypcocOepexeHusi, MUHUMHU3AIMK BO3JICHCTBUS HA OKPYXKAIOIIYIO Cpeny.

OcHOBHBIE MIOHATHUS O CTPOCHUH, CTPYKTYpPE U CBOMCTBAX MaTepuaaoB. MeTo bl U3y4eHUs
CTPYKTYpPBI U CBOMCTB MaTEPHAJIOB.

PU3NKO-XNUMHYECKHE OCHOBBI MaTEPUAIOBEICHUS.

OcHOBBI TeopHM CIUIaBOB. J(MarpamMmbl COCTOSIHHSA CIUIaBOB. TE€PMUHBI U ONpPEACIICHHUS.
JnarpaMMbl — «COCTaB-CBOMCTBO». Da30BbIi COCTAB CILJIABOB. 3aBUCUMOCTh MEXK]Ty CBOMCTBAMU
CILJIABOB M TUIIOM Juarpammbl coctositus. [Ipasuno H.C. Kypnakosa.

Mertannuueckue MaTepuabl.

XKeneszo u craBel Ha ero ocHoBe. CTanu U YyryHbI, UX CBOWCTBA, 0071aCTh MPUMEHEHUS,
MapKHpOBKa.

JluarpamMmbl  COCTOSIHUSL Kene30-IleMeHTUT. KommnoHeHThl, (a3bl U CTPYKTYpHBIE
COCTaBJIISOLIME CTAJICH U OEJIbIX YYT'YHOB.

Bnusinue Tepmuueckoit oOpaboOTKM Ha MeXaHWYeckHue cBoicTBa cranu. Pusznueckue
OCHOBBI XUMUKO-TEepPMUYECKO 00pabOTKH.

[[BeTHBIE MeTaJUIBI U CIUIaBBI HA UX OCHOBe. O0Ias XapaKTEepUCTUKA U KIaCCH(PHUKAIUSI
CILIaBOB.

OcHOBBI KOPPO3UH METAIIOB. [[pUHIIUIIBI U METO/IbI 3aLIUTHL OT KOPPO3UH.

XuMHuueckasi Kopposusi. DIEKTPOXUMUYECKas Koppo3usi. Kopposusi MeTalsioB B YCIOBUSAX
TEXHOJIOTHYECKUX CpeJ XUMHUYECKUX IPOU3BOJACTB. KOPPO3HMOHHOCTOMKHE MeETaNIMYeCKue
MaTepuabl.

Marepuansl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX CO€AMHEHNN. OCHOBHBIE Pa3HOBUIHOCTU
MIPOMBILIJIEHHBIX MOJUMEPOB U MJIACTMACC.

Pe3unbl 00111€T0 Ha3HAYEHUS, CIICIMAIbHbBIE PE3UHBI U 00JIACTH UX IPUMEHEHMS.

Jlakokpacounsie MaTepuaisl (JIKM). OcHoBable Buabl JIKM. Kpacku, naku, rpyHTOBKa,
LINATIEBKA.



Kepamuueckue marepuanbl. KOHCTpyKIIMOHHAsl, MHCTpyMEHTalbHAasi M TEXHUYECKas
kepamuka. Heopranuueckoe crexio. Knaccuduxamuss crekosl HO Ha3HAYEHUI0 M 00JIacTH
npumenenust. Curtamisl. ['papur. AcGect. CBoiicTBa U 00J1aCTH IPUMEHEHUS.

CMma3ouHble Maciia, IJJaCTUYECKUE CMa3Ky, TBEpAbIE CMa304yHble MaTepuasbl. CMa304yHO-
OXJIaXKIAIOIINE KHUJIKOCTH.

JIpeBecHbIe MaTEpHUAIIBI.

Komnosunmonnsle wmarepuansl (KM). OOmast XapakTepucTUka KOMIIO3UIIMOHHBIX
marepuanoB.  JlucnepcHo-ynpouennsle KM,  ciaoucteie KM,  BosokHucteie — KM.
KoMmno3uinmonnele MaTtepuanbl Ha METAJUIMUECKOM U HeMmerauinueckoil ocHoBe. CAII
(cieueHHbIE  aMOMUHUEBBbIE Mopomiku). Kepamuueckue KOMIO3MLIMOHHBIE MaTEpHUAIbL.
I'uGpuaHbIe KOMIIO3UIIMOHHBIE MATEPHAITBI.

7.9K0OHOMHUYECKH 0O0CHOBAHHBIN BHIOOP MAaTEPHUATIOB JUIsl KOHKPETHBIX IIeJIeH.

Bb160p KOHCTPYKIIMOHHBIX MAaTe€pHalIoB Ui O00OpPYIOBaHMS MPOU3BOACTB XUMHUYECKOU
MPOMBIIIJIEHHOCTH, HepTeXuMMM W  OHMOTEXHOJOTMH.  OKOJIOTUYECKHE, SHEpro- |
pecypcocOeperaromiye aclekTbl MaTepUaioBEICHUSI U 3allUThl METAJIJIOB OT KOPPO3HH.

4. O0beM yueOHOM THCHHMIIINHBI

B 3aueTHBIX B akanem.

Buapr yue6HOM paboThI eIUHUIIAX gacax

OO0uiasi TPy10€eMKOCTDb IMCHUIIIMHBI M0 Y4€OHOMY IJIAHY 3 108
AyIUTOPHBIE 3aHATHSI: 1,3 48
Jlexruu (JIek) 0,9 32
[Ipaktuueckue 3ausatus (113) 0,4 16
CamocrositesibHas padora (CP): 1,7 60
Pedepar 0,6 20
CaMOoCTOATENFHOE U3YUYCHUE PA3/ICIOB UCITUTITHHBI 1,1 40
BuakoHTpoJisi: 3a4eT / 3IK3aMeH - 3ayer

B 3auernbix | B actpoHom.

Bupl yue6HO#M paboThI eIMHHUIIAX yacax
OO0masi TpyA0eMKOCTh M CUHUILIHHBI 110 Y4eOHOMY ILIAHY 2 81
AyAUTOpPHBbIE 3aHATHS: 1,3 36
Jlexuunm (JIek) 0,9 24
[Tpaktnueckue 3ansatus (113) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
Pedepar 0,6 15
CaMOCTOATENBbHOE U3YUYEHUE PA3JIEI0B AUCIUILIMHBI 1,1 30
BuakonTpoJis: 3a4er / IK3aMeH - 3ayer

AHHOTanusA padoveil MPOrpaMmMbl JUCHUIITHHBI
HNHcTpyMeHTAIbHBIE METOABI XUMHYECKOT0 AHAIN32 B PAIMOHAJIbHOM HCI0JIb30BAHUY
CHIPLEBBIX M YHepreTuyecknx pecypcos (651.B.07)
1.1lesu u 32729 JUCHUILTHHBI
Lenp AucuUNIuHBL TpUOOpETeHHE OO0YYarOIIMMHCS 3HAHUN MO OCHOBHBIM TpYIIam
METO/IOB XMMHUYECKOTO aHajn3a, Hauboliee NIUPOKO MPUMEHSEMBIX B MPOMBIIUIEHHOCTH U
HCCIIeIOBATENIbCKON paboTe, a TakKe KOMIIETCHIIMH, HeOOXOIMMBIX XUMHUKAM-TEXHOJIOTaM BCEX
CHEIUATBLHOCTEH ISl pelIeHHs] KOHKPETHBIX 33/1a4 XUMUYECKOTO aHaIH3a.



2. B pe3yabTaTe 0CBOCHHUS AMCUMIIIMHBI 00y4aIOIIUICH J0JIKEeH:

osnademp CIeAYIOUMMUA KOMIIECTCHIIUSAMU:

CIOCOOHOCTBIO TPUMEHATH COBPEMEHHBIE METOJBl HCCIECIOBAHUS TEXHOJIOTHMUYECKHX
IIPOLIECCOB U MPUPOJIHBIX CPEA, MCIHOIb30BaThb KOMIIBIOTEPHBIE CpEACTBA B HAy4HO-
uccnenoBatenbckoit padore (I1K-14);

CMOCOOHOCTBIO  TUIAHUPOBATh  JKCIIEPUMEHTAJIbHBIE  WCCIENOBAaHMSA,  IOJYYaTh,
00pabaThIBaTh U aHATM3UPOBATH MoJTydeHHbIe pe3ynbTarhl (I1K-15);

3namo:

— TEOPETUUYECKHUE OCHOBBI MeTOJI0B UMXA;

- IpoLIeCChl JOPMHUPOBAHUS AHATUTUIECKOTO CUTHANA B pa3ianuHbix UMXA;

— paccMOTpeHHE MPUHIIMIIOB U3MEPEHHIA B CTAaHIAPTHBIX TPUOOpax;

— ocHoBbI MeTpoJsiorun UMXA B cootBetcTBHM ¢ pekoMmeHaanusmu MIOITAK.—

Ymemo:

- IPUMEHSATH NPUOOPETEHHBIE TEOPETUYECKUE 3HAHUS U MIPAKTUUECKHE HABBIKU B MPO-

(hecCHOHATILHOM eI TENIbHOCTH ISl peIlIeHUsI KOHKPETHBIX XUMUKO-aHAIMTUYECKHX 3a-

nad;

Bnaoemuw:

- metononorueit UMXA, NIMpoKo UCIOJIb3yEMBIX B COBPEMEHHOMN aHATUTUYECKOU MpaK-

THUKE;

- cUCTeMOi1 BbIOOpa METOa KaueCTBEHHOTO U KOJIMYECTBEHHOTO XMMUYECKOT0 aHAJIN3a;

- OLIEHKO} BO3MOKHOCTEW METO/1a aHaIN3a;

- OCHOBHBIMH CIIOCOOaMU METPOJIOTHUECKON 00pabOTKH pe3ylbTaTOB KOJMYECTBEHHOTO

XMMHUYECKOTO aHaJIN3a.

3. Kparkoe coaep:xaHue TUCHMILIHHBI

O6mras xapakrepuctuka MMXA. OCHOBHBIC HMCTOYHHKH IOTPEITHOCTEH pPE3yIbTaTOB
aHanM3a M crnocoObl X oneHKu. OleHKa Tpeaena 0OHAPYKEHUSI ¢ HCIIOIb30BaHUEM (OPMYITBI
Kaiizepa u crangapTHOTO OTKJIOHEHUSI MUHUMAJIBHOTO JieTekTupyemoro curtaia no MIOITAK.
JIuHelHbIN Tramna3oH onpeaesieMbIX KoHleHTpanui. CtannapTHeie 00pa3sl coctaBa. OCHOBHBIC
AHAJIMTUKOMETPOJIOTMYECKUE XapaKTEPUCTUKH METOJIOB U Pe3ylIbTaTOB aHAIW3a, CIIOCOOBI MX
OLICHKHU: TMpeAen OOHapyKeHUs, KOIPOUIMEHT 4YyBCTBUTEIHHOCTH, TpPAHMIIBI JHAIlla30HOB
OTIpeIeNIIEMbIX COACPHKAHUM, CENIEKTUBHOCTD, MPELIU3UOHHOCTb, MPAaBUIBLHOCTh, SKCIIPECCHOCTD.
Metoasl mpo0o0TOOpa, pa3aesieHuss 1 KOHIIEHTPUPOBAHUS BEILIECTB.

Metononoruss UMXA. TIpueMbl KOTMYECTBEHHBIX U3MEPEHUM (METOJ TPaTyupOBOYHOM
3aBUCHUMOCTH,. BHEIIHEr0 W BHYTPEHHEro CTaHAapTa, MeToJ 100aBOK). AHAIUTUYECKUE U
METPOJIOTHYECKHE XAPAKTEPUCTHUKU PA3IUYHBIX HMHCTPYMEHTAIbHbIX MeToa0B. [loHsTHE 00
aTTecroBaHHOM MeTouke. [IpoGnemsl BeIOOpa MeTo1a ananuza. O6oomennsie ceenenus o [OCT
P UCO 5725 (2002).

OOmass  xapakTepUCTHKa  CIHEKTpadbHBIX METOJOB  aHanmu3za. Kiaccudukanus
CHEKTPaJbHBIX METOJ0OB aHanu3a. [loilyueHue XUMHKO-aHATUTHYECKOW HHOpPMAMU MpU
B3aUMO/JICHCTBUM AIIEKTPOMArHUTHOTO M3JIyYEHHUS C BEIIECTBOM. ATOMHAs W MOJIEKYJISIpHas
CHEKTpOCKONUs. AGCOPOIIMOHHBIE M SMUCCUOHHBIE METO bl aHAJIH3A.

ATOMHO-?MHUCCHOHHBIM CIEKTPaJbHBIA aHalIu3. TE€OpPETHUECKUE OCHOBBI aTOMHO-
SMHCCUOHHOTO CIEKTPaJIbHOTO aHanu3a. McrouHukM Bo30OyxJeHHs crekTpoB. KauecTBeHHas
XapaKTEepPUCTHKA AaHAJTUTHYECKOTO CUTrHaia. VIHTEHCHBHOCTH CHEKTPAJbHBIX JIMHUN Kak Mepa
coJiep>kaHus dreMeHTa B mpobe. MakTophl, BIUSIONINE HA UHTEHCUBHOCTh CIIEKTPaIbHBIX TUHUI.
CnexTpanbHble TpUOOPbl U CHOCOOBI PETUCTPALMU CHEKTpa. PacHIM(PpPOBKa SMHUCCHOHHBIX
CIIEKTPOB W MJCHTU(DUKAIUSA 3JIEMEHTOB MO HMX CIEKTpaM. ATOMHO-3MHUCCHOHHBIA aHaJIU3 ¢
MHAYKTHBHO CBSI3aHHOM 1u1a3Moil. KonnuecTBeHHBbIN aHanu3. ATOMHO-ADMHUCCHOHHAs (POTOMETPHS
niaamMeHu. ['a30Bble MIaMeHa Kak BUAbl HU3KOTEMIIEpaTypHO 1a3Mbl. biiok-cxeMa miaMeHHOro
¢doromerpa. Bo3zMOKHOCTH MeTO/a M €ro OrpaHWYeHUs. AHMOHHBIH M KaTHOHHBIN 3()(EeKTHI.
OO6nactu npuMEHEHusl.



AtoMHO-abcopOumonnasi  cuekrpomerpus. OOmas  XapakTepucTHKa METoJa H
aHAJIMTUYECKOro curHana. Ilornomenne 3neKTpoOMarHuTHOrO U3JIy4yeHUs! CBOOOAHBIMU aTOMaMH.
bnok-cxema mpubopa. McTouHnkn MOHOXpoMaTtudeckoro uamydeHus. CrocoObl aTOMHU3AINH
npoObl. CpaBHEHHE AaHATMTHYECKUX XapaKTEPUCTHK METOJOB aTOMHON abCcOpOIMM M aTOMHOM
SMUCCHH.

AHanuTudecKas MOJIEKYJSIPHAsE CIIEKTPOCKONMA. MeToapl ONTHYECKON MOJEKYISPHOU
CHEKTPOCKOIINH. XapaKTEPUCTUKA aHAJMTUYECKOro cUrHaia. Ilornomenune 3j1eKTpoOMarHuTHOIO
U3IIy4YeHUs] MOJIEKYlIaMH. DJEKTPOHHBIE MEPEXOibl M CHEKTPbl MOTJIOMIEHHUS] MOJIEKYJI. 3aKOH
Byrepa-JlamGepra-bepa. Mossipabiii ko3 duiueHT nornomeHus. CrekrpoGoToMeTpuiecKuii u
doromerpuueckuii aHamu3. ONTHMHU3ANNS YCIOBUN aHATMTUYECKUX orpenesneHuil. OTKIOHEHUS
oT 3akoHa byrepa-Jlambepra-bepa. Anmaparypa st cieKTpo- U POTOMETPHUIECKUX N3MEPEHUM.
TouHocTh pe3ynbTaToB (oTromMeTpuueckux ompeneneHuil. uddepenunanshas Goromerpus.
MeTo1bl crIeKTPOPOTOMETPUUECKOTO TUTPOBAHUSI.

Onyopumerpuueckuii aHanu3. Ilpupona aHanmuTHyecKoro curHana (GIyopecleHIIud U
dochopeciieniinu. KBaHTOBBII U dHepreTudeckuid BBIXOABL. DaKkTOphl, BIUAIOINIME Ha
MHTEHCUBHOCTh  (IyopecueHIuu. TemmepaTypHOoe U KOHIIEHTPALMOHHOE  TYyUICHHE
¢bnyopecueHuu. 3epKaibHasi CUMMETPHUS CHEKTPOB IMOTJIOLIEHUS M HCIYCKaHUs (IIPaBUIIO
JleBmuna). 3akoH BaBuiopa. Cxema ¢iayopuMmerpuueckux nsmepeHuil. Beibop mepBuyHOrO U
BTOPUYHOTO cBETO(GMIBLTPOB. ['pagynpoBoyHas 3aBUCUMOCTD U KOJIMYECTBEHHBIN aHAIIU3.

TypOunumerpuyeckuii u HederoMmeTpuueckuii MeTobl aHanuza. PaccesHue cBeTa
JTUCIIEPCHBIMU ~ cUcTeMaMHu. (CBSI3b  ONTHUYECKOW IJIOTHOCTHM  JUCIEPCHOW CHUCTEMBI C
KOHIICHTpaImen onpenensiemoro BemiectBa. Koaddument myrHoctu cuctemsl. TeopeTudeckue
OCHOBBI TypOuIMMeTpun U HedenomeTpun. YpaBueHue Panes. CpaBHUTENbHAS XapaKTepUCTHKA
AHAJIMTUYECKUX CUTHAJIOB B TypOuauMerpuu u Hederomerpuu. TpeGoBanus, npeabsaBiasieMble K
HCIIOJIb3YEMbIM AHAIUTUYECKUM PEAKIUSM.

OO0mast XxapakTepUCTUKa AIIEKTPOXUMUYECKUX METOJOB aHallu3a M MX KiacCu(UKalus.
Knaccudukanus >1eKTpoloB B 3JIEKTPOXUMHUUYECKUX MeToAax aHanu3a. llomspuszyembie u
HEMOJSIpU3yeMble 3J1eKTpoAbl. Mcnonp3yemMbple XMMUYECKHME W DJIEKTPOXUMUYECKHE PEaKIIMH,
TpeOOBaHUs, IPEABIBISIEMBIC K 3TUM peakiusaM. Bosmoxxnoctn IXMA.

KonaykroMerpus 1 KOHAYKTOMETpHUUECKoe TUTpoBaHue. O0111as xapakTeprucTUKa METO1a.
AHaIUTUYECKUI CUTHAI B KOHIYKTOMETPHUH. Y IebHAsl U SKBUBAJIEHTHAS JIEKTPOIPOBOJAHOCTD
pactBOpoB  sneKkTponuToB.  [logBuxkHOCTH  MOHOB.  IIpsiMas  KOHIyKTOMETpUS U
KOHJIyKTOMeTpuieckoe TuTpoBanue. Kpusbie TuTpoBanus. @akTopsl, BIUSIONINE HA BUJI KPUBBIX
TUTpoBaHus. [IpuHUUMNUanbHas cxeMma YCTAHOBKHM JJIsi KOHJIYKTOMETPUYECKHX HW3MEpPEHHI,
HCIIOJIb3yeMbIe EKTPoibl. Bo3moxxHOCcTH MeTtona. [Ipumeps! onpenenennii. BeicokouacToTHOE
TUTpOBaHuEe. Bo3MOKHOCTH MeTOo1a.

[ToTeHunoOMeETpHUS M MOTEHIUOMETPUUECKOE TUTpOBaHHE. VIHIMKATOPHBIE AIIEKTPOJbI U
ANEeKTpObl cpaBHEHMs. [loTeHIMan »yeKTpojJa Kak aHAJIWTUYECKUi curHai. HoHomerpus.
JonnanoBckuid u  auddy3HoHHBIH  moTeHIManbl. Knaccudukaiuss HMOHOCETEKTUBHBIX
3NEeKTpo10B. YpaBHeHue Hukoisbckoro-OitzeHMana. MeToabl KOJMYECTBEHHBIX ONMPEACICHUN U
ycnoBus ux npuMmeHeHus. [Ipsmas notenuuomerpus (pH-merpusi, nonometpusi). BosmoxHocTu
MeToa. Meroabl TutTpoBanus. OOpaboTKa KPUBBIX MOTEHLIMOMETPUYECKOTO TUTPOBAHUSL.

Bonbramnepomerpuyeckue MeToipl aHanusa. Knaccudeckas mossiporpadus. Iomsipo-
rpammbl. MHTepnperanus nossiporpaMM. OCTaTOYHBIM M KOHJEHCATOPHBIM TOKH. YpaBHEHUE
nossiporpadguueckoit  BomHBl  [elfipoBckoro-UnbkoBuua.  [loTeHIMan  MOMYBOMHBI  Kak
KaueCTBEHHas  XapaKTepUCTHKA  AHAIUTUYECKOTO CHUTHajga. Bpibop ©  Ha3HaueHuUe
nossiporpaduueckoro  ¢ona. I[lpenenpupiii  auddy3nOHHBI TOK Kak KOJMYECTBEHHAS
XapaKTepUCTUKA AHAJTUTHYECKOTO CHUTHala. AMIepoMeTpuueckoe TuTpoBaHue. OOmas
XapaKTepUCTUKa METOJa M aHaJUTHYECKOTO CHrHajga. BpiOop yclaoBHil ammepoMeTphu4ecKHX
n3mepenuil. [IpuHimMnuanbHas cxeMa aMnepoMeTpUuecKoro TUTpoBanus. KpuBbie TUTPOBAHUS.
[IpuMepsl MpaKTUYECKOTO UCIOIb30BaHUS METO/IA.

Kynonomerpudeckuii MeTos aHaiausa



Knaccupukamuss  meTonoB  KymoHoMeTpud.  KonmdecTBO — 2leKTpHuUecTBa  Kak
aHanUTU4eCKuM curHai. [Ipsmas KyJOHOMETpHs M KYJIOHOMETPUYECKOE TUTpoBaHue. Pacuer
KOJMYECTBA  D3JIEKTPUYECTBA,  3aTPAYEHHOTO  HA  JJIEKTPOXMMHYECKYI0  PEAKLHUIO.
Kynonomerpuueckoe tuTpoBaHue. Bpibop Toka osnektponmsa. [lpunnunuansHas cxema
YCTaHOBKM ISl KYJIOHOMETPUYECKOTOo THUTpoBaHMA. [IpakTuyeckoe INpUMEHEHHE METOAA.
DnekTporpaBUMeTprueckuii aHanu3. OOmas XapakTepUCTHKA METOJla U aHaJUTHYECKOTO
CUTHAJA.

OO0miasi XapakTepucTUKa XpoMaTrorpaduyeckux MeETOJI0B. TeopeTHuecKue OCHOBBI
xpomarorpadudeckux MerogoB. Xpomartorpamma. Ilapamerpsl yaepkuBanus. KadecTBeHHas u
KOJIMYECTBEHHAsl XapaKTEPUCTUKU AHAIUTUYECKOTO CHUTHajla B KOJIOHOYHOW XpomaTorpaduu.
OU3MKO-XMMHUYECKHE OCHOBBI XpoMaTtorpaduueckoro mpouecca. Knaccupukamuss MetomoB
XpomaTtorpauu Mo arperaTHOMy COCTOSHUIO (a3, MO0 MEXaHU3MYy pa3JeleHUus MU CIocoly
opopmienust mpouecca. CTeneHb pasJelieHus U KpuTepui cenekTuBHOCTH. Kpurepuit
paznenenus. OnTuUMmHU3anMs TPOLIECCOB  pasjaeneHus cmecedl BemecTB. KonddunmeHt
pacnpenenenusi. OcHOBHOe ypaBHeHUe xpomartorpaduu. Csi3b (OpMBI BBIXOJHOW KpUBOHl ¢
M30TEPMOM  pacmpelielieHuss B KOJIOHOYHOW Xxpomartorpaguu. BeicoTa, 5SKBUBasleHTHas
TeopeTudeckoit Tapenke. Kuneruueckas Teopus xpomarorpaduu. Ypasuenue Ban-Jleemrepa.

lNazoxxuakocTtHast xpomartorpadus. OOmast xapaktepuctuka Meroja. IIpuHuunuanbHas
cxeMma ra3oBoro xpomarorpadga. YCTpoilcTBO U Ha3HaueHue y3i10B xpomarorpada. TpeboBanus,
MpeabsSBIsIEMbIE K HETOIBIKHONW M MOJBIKHOM (dazam. Jletexkropbl. MeToabl MaeHTUDUKAITIN
BEIIECTB B ra3oBoil xpomaTtorpaduu. MaeHTHHUKAIMS KOMIOHEHTOB DPa3eisieMbIX CMEcei C
MOMOIIBIO0 JIOTAaPU(PMHUUECKUX HHIEKCOB yiepkuBaHHA. CrocoObl KOJUYECTBEHHOTO aHAIN3a.
[Ipumepbl MpakTUYECKOTO UCIIOIB30BAHMSI Fa30BON XpoMaTorpaduu.

Kunkoctraast xpomatorpadus. Kinaccudukanuss METo0B )KUIKOCTHON XpomaTorpaduu.
Oco6ennoctu BOXXX. [MpunnunuanpHas cxema )UIKOCTHOTO XpomaTorpada. Turbel 1eTeKTopoB
B BDOXX. XXunkoctHoaacopOrmonnas BOXKX. HopmansHo-ha3zoBblii 1 oOpaiieHo-(}a30BbIii
BapUaHTHI: COPOCHTHI, OJIOCHTHI, paslueiseMble BemecTBa. YpaBHeHue Hoxkca. Mertonapl
UIeHTU(DUKAITMN BEIIECTB U KojudecTBeHHoro aHanm3a B BOXKX. Ilpumepsl mpakTHYecKOTO
ucnionp3oBanuss BOXKX. Pacmpenenurenvhas OymaxkHass xpomartorpadus. KauecTBeHHas wu
KOJIMYECTBEHHAsl XapaKTePUCTHKU aHaJuTH4eckoro curHama. OOnacte mnpuMeHeHus. [einb-
xpomatorpadus. [lonsuxkHas u HenoaBuxkHas (as3pl. O0IIee ypaBHEHHE, OMUCHIBAIOIIEE MTPOLIECC
renb-xpomatorpaduu. Bo3moxkHocTH  renb-xpomatorpaduu. I[IpuMepsl  mpakTH4YecKOro
ucnosib3oBanusa. MonooOMenHass U voHHas xpomartorpadus. TpeOoBaHUs, MPeIbsABISEMbIE K
peakusM HoHHOTo oOMeHa. OcobeHHOCTH HOHOOOMEHHOH XpoMaTorpaduu. Koncranra mHoHHOTO
obmena. M3orepmbl noHHOTO 0OMeHa. Katnonutsl 1 aHnoHUTHL. KO OUIIUEHT CelneKTUBHOCTH.
HNonnas  xpomarorpadusi. biok-cxema uoHHOro Xxpomarorpada. Pasgensiomue u
KOMIICHCAlIUOHHbIE KOJIOHKU. AHAIIUTHYECKHE BO3MOKHOCTH METO/1a.

ABTOMAaTHYECKMI W aBTOMAaTU3UPOBAaHHBIA aHanu3. [[pyrue Meroabl aHaIu3a.
JluckpeTHble aBTOMaTHyecKue aHanu3atopsl. [IpuHuun nedictBus. HenpepblBHBIM MPOTOYHBII
aHaJIU3 U TPOTOYHO-UHKEKIIMOHHBIN aHanu3. [loHsaTHe 00 aHATUTUYECKON MacC-CIIEKTPOMETPUH.
CymHocTh MeTOa. AHAJIN3 OPTAaHNYECKUX BELIECTB. DJIIEMEHTHBIN aHAJIN3.

4. O0beM JUCHHUILVIMHBI M BHbI Y4e0HOH padoThl

O0BeMm
Bunsl yaeOHOM paboThI
B 3aueTHBIX B akagemMuueckux
eIMHALAX yacax
OO01ast TpPyA0EeMKOCTh AUCIIUTUTHHBI 30 108
1o yueOHOMY IIaHy ’




AyIMTOpHBIC 3aHSTHS: 48/36 48

Jlexumu (JIek) 16/36 16
Jlabopatopubie padoTsI (JIP) 32/36 32
CamocrositenbHas pabora (CP) 60/36 60

Bu1 ”TOroBOro KOHTPOJIS: 3a4€T C OLIEHKOMH (3.0.) - -

Ob6BveM
Bunpr yaeOHOI paboThI
B 3agetnsix (B acTpoHOMMYECKHX
SIMHUTIAX Jacax

OO61ast TpyA0€MKOCTh JUCITUTUTHHBI 30 81

10 y4eOHOMY IIIaHy ’

AyJIUTOPHBIC 3aHSATHSL: 1,33 36
Jlexuunu (Jlek) 0,44 12
JlabopaTtopusie paboTsl (JIP) 0,89 24

CamocrosrtensHas paborta (CP) 1,67 45

By UTOroBoro KOHTPOJIS: 3a4€T € OLIEHKOM (3.0.) - -

AHHOTaNUA padoyeil MPOrpaMMbl 1M CHUILIMHbBI

MoaeanpoBanne XMMUKO-TEXHOJIOTHYECKHX MPOLECCOB /ISl PALIMOHAJILHOT O

HCIOJIb30BaHUSA CHIPbEBBIX M 3Hepreruyeckux pecypcos (51.B.08)

1.H0ea» aMCHMIUVIMHBI: TIOMyYeHHE CTyACHTaMHU-OakajgaBpaMud 3HaHUN B 00JacTH
KOMIIBIOTEPHOIO MOJIETUPOBAHUS XWMMKO-TEXHOJOTHYECKUX TIPOLIECCOB € IMPUMEHEHUEM
COBPEMEHHBIX CHUCTEM KOMIBIOTepHOW MaremaTuku, B yacTHocTH MATLAB u VBA, a Taxke
MpHoOpeTeHne UMH MPAKTUYECKUX HABBIKOB Pa3paOOTKU JAHHBIX KOMIIBIOTEPHBIX MOJENeH C
OJIHOBPEMEHHBIM pEelICHUEM 3a]1a4 CTPYKTYPHOH U MapaMeTpUyecKoil naeHTUUKALIUH.

2. B pe3yabTarte u3yuyeHHus JUCHMILIMHBI 0aKAJABP J0JIKEH:

O¢nadems cneayronuMHi KOMIIETCHIASIMU:

. CIOCOOHOCTH UCIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCHUIUIIMH
B MpoQecCHOHANBHON MAEATEeIbHOCTH, MPHUMEHSET METOJbl MAaTeMaTH4YeCKOro aHajau3a u
MO/JICTUPOBAHHSI, TEOPETUIECKOTO U SKCIepUMEHTaNbHOrO MccnenoBanus (OITK-2)

. CIIOCOOHOCTh  MCIIOJIB30BAaTh COBPEMEHHbIE HH(POPMAIOHHBIE TEXHOJIOTHH,
MIPOBOAUTH 00PabOTKY HMHGpOpPMAIMU C MCIIOIb30BAHUEM MPUKIIAAHBIX MPOTpaMM U 0a3 TaHHBIX
JUI pacueTa TEXHOJIOTMYECKHX MapaMeTpoB 00OPYAOBAHUS U MOHHUTOPUHIA MPHUPOJHBIX CPENl
(TIK-3)

. CIOCOOHOCTH IPUMEHSATH COBPEMEHHBIE METO/IbI UCCIIE0BAHUS TEXHOJIOTHUECKUX
MPOLIECCOB M MPUPOJHBIX CpPEl, HCIO0JIb30BaTh KOMIIBIOTEPHBIE CpEACTBA B HAy4HO-
uccienoBatenbckoit padore (ITK-14);

. CIIOCOOHOCTBIO MOJICIUPOBATh SHEPro-U pecypcocdeperaroiue Mpouecchl B
npomsiieHHocTH (ITK-16).

3namep:

METO/bl TIOCTPOEHUSI HMIHUPUYECKUX (BEPOATHOCTHO-CTATHCTUYECKUX) U  (DU3HKO-
XUMHUYECKUX (TEOPETUYECKHX) MOJeNe XMMUKO-TEXHOJIOTHYECKUX TMPOIECCOB; METObI
UICHTU(QHUKAIIMM MaTeMaTUYeCKHMX OIMHCAHUNA TEXHOJOTUYECKUX TMIPOILIECCOB Ha OCHOBE
SKCIIEPUMEHTANIbHBIX JIaHHBIX; METOJIbl ONTUMH3AIMU XHUMHUKO-TEXHOJOTHUYECKUX IPOILIECCOB C
MPUMEHEHHEM SYMIUPUUYECKUX U/WUIH PU3UKO-XUMUYECKUX MOJETIEH;

Ymemn:

MPUMEHATh HM3BECTHBIE METOJbl BBIUMCIUTEIBLHONM MaTEMaTUKHM M MaTEeMaTUYeCKOU
CTAaTUCTUKH JUISl PEIICHUsS KOHKPETHBIX 3a/Jay pacdera, MOJCIHPOBAHUS, UICHTU(DUKAIUU H
ONTUMU3ALMK MPU UCCIEAOBAHUM, MPOEKTUPOBAHUU U YIPABIECHUU IMPOIECCAMU XMUMHUYECKOM
TEXHOJIOTMHM, a TaKXe€ YMETb MWCIOJb30BaTh B CBOEH NPAKTUYECKOW MEATENbHOCTH s
JOCTH>KEHHSI 3TUX LEJIe N3BECTHBIE MAKEThl TPUKIAJAHBIX POTPAMM.



Bnaoemw:

METOJaMH MAaTEeMaTU4YeCKOH CTATUCTHKH I OOpabOTKM pe3ylbTaTOB AaKTHUBHBIX H
MIACCUBHBIX SKCIIEPUMEHTOB, a TAK)KE METOJIaMH BBIYMCIUTEILHOW MaTeMAaTUKU Ui pa3pabOTKu
U peaju3aliy Ha KOMIBIOTepax alrOpUTMOB MOJICTUPOBAHMS, UACHTU(DUKAIINN  ONTUMU3ALUT
XUMMKO-TEXHOJIOTMYECKHUX IPOLIECCOB;

3. KpaTkoe coaep:xaHue AMCUUTLIHHBI:

3.1. OcHOBHBIE MPUHIMIIBI KOMIBIOTEPHOTO MOJIEIUPOBAHUS XUMHUKO-TEXHOJIOTHUECKUX
npoueccoB (XTII). MaremaTuueckue SMIUPUYECKUE U MaTeMAaTUYECKUE (U3HUKO-XUMHUYECKHUE
MOJENM U KOMIBIOTEPHOE MoOJeIupoBaHue. JleTepMHUHUpPOBaHHBIE U  BEPOSATHOCTHbHIE
MaremaTuueckue mojenu. [Ipumenenre MeTo100rMi CUCTEMHOTO aHaln3a il pelieHus 3a1a4
MozenupoBaHus. IlpuMeHeHune MNpUHLMIIA «UEPHOrO  SIUKa» [pU  MaTeMaTHuYeCKOM
MOJENUPOBaHUHU. ABTOMaTU3UPOBAHHbBIE CUCTEMbI NMPUKIAAHON HHPOpMaTHKU. Mepapxuueckast
CTPYKTypa XUMHUYECKMX NPOU3BOJACTB M HUX MaTemMaTHueckux Mojenel. I[lpumeHenue
KOMITBIOTEPHBIX MOJIENeH XUMHUYECKHX MpPOLIECCOB MJs aHalM3a, ONTHMHU3AllMM U CUHTE3a
XMUMMKO-TEXHOJIOTHYECKUX cucTeM. OCHOBHbIE NpPHUEMbl MAaTEMaTHUYECKOTO MOJIEIMPOBAHUS:
SMIUPUYECKUHN, CTPYKTYPHBIN ((PU3NKO-XUMUYECKUI) U KOMOMHHUPOBAHHBIN (TEOPETUUECKHI).
[TocTpoeHnne cTaTMUEeCKUX M AUHAMUYECKUX MoJenel. Pemenne npsmeix 3aaad. [IpoekTHbIA H
MMOBEPOYHBIN (OLIEHOYHBIN) pacueT mporeccoB. Pemenue oOpaTHbix 3amad. [lapamerpudeckas u
CTPYKTypHasi HWICHTH(PHUKAIUS MaTeMaTUYeCKHMX MOJeleld. YCTaHOBJIEHHE aJIeKBATHOCTH
MaTeMaTH4eckux mojeneil. Ctparerus mpoBeaeHHs paCUeTHBIX HCCIIET0BAHUN U KOMIIBIOTEPHOTO
MOJENUPOBAHUS PEATIBHBIX MPOLIECCOB.

3.2 IlocTpoeHne SMIUPUIYECKUX MOJIECTIEH:

o @opmMynMpoBKa  3aadd  aANOpOKCHMAalWW  JAHHBIX  JUIsl  OINMCaHUsA
HKCIEPUMEHTAIbHBIX 3aBUCUMOCTEN U IOJIYYEHUs SMIMPUYECKUX MOJEICH IpoueccoB. Buubl
KpUTEpHEB anmpokcuMmanuu. Kputepuil mMeToga HamMEHbIIMX KBaaparoB. Pemienue 3agaun
annmpoOKCUMALIMKM ISl HEJIMHEHWHBIX W JIMHEWHBIX IO TapaMeTrpaMm Mojeneid. MarpuuHas
(bopMynHMpoBKa 33Ja4M aNMpoOKCUMAlMU. AHAIUTUYECKMH U alrOPUTMHUUYECKMH MOAXOABI AJIS
pElIeHHs 3aJa4yd annpoKCHMalWy Ul JIMHEHHBIX W JIMHEApU30BaHHBIX MOJEIEH METOAOM
HAaUMEHBIINX KBAJPATOB;

o 3aKOH HOPMaJIBHOTO PAaCHpElENICHUsl MAJIs BEKTOPHBIX CIY4aWHBIX BEJIMYHHBI U
ONpPEICICHUE UX YHUCIOBBIX XapaKTEpPUCTUK. MaTemMaTH4ecKoe OXKHIAHUE WM IUCHEPCUS UL
BEKTOPHBIX CIYYallHBIX BEJIMYMH. JUCHEPCHOHHBIA M KOpPpENALMOHHBIM aHanu3. lloHsTus
JUCIIEPCUM  BOCHPOU3BOJUMMOCTH M aJEKBAaTHOCTH, a TAaKKE OCTaTOYHOM JUCIEPCHH.
Omnpenenenre BBIOOPOYHBIX KOADPHUITMEHTOB KOppensanuu U Kodh UIIMEHTa MHOKECTBEHHOM
koppessauuy. CTaTUCTUYECKMH MOAXOA K ONPEAENICHUI0 OIIMOOK U IOrpelHoCTed B
9KCIEPUMEHTAIbHBIX TOUKAX U3MEPEHUI;

o PETPECCUOHHBIM M KOPPEISALMOHHBIA aHaIu3 Ul MOCTPOCHMSI SMIUPUUYECKUX
Mojielledl Ha OCHOBE JaHHBIX IaCCUBHOro skcnepuMeHTa. [loHATHA (QYHKIMM OTKIMKA U
¢axTopoB. OCHOBHBIE JOMYILIECHHUSI PErPECCHOHHOIO M KOPPESLMOHHOTO aHanuza. Kpurepuu
IIPOBEPKH OJTHOPOJTHOCTH Auctiepcuii. Beibop Buaa ypaBHeHUH perpeccuu, a TakKe onpeaesieHue
KOA(QQUIMEHTOB perpeccud W HX 3HAUUMOCTH C HCHOJb30BaHHMEM Kputepus CTblOEHTA.
[Ipouienypa UCKIFOUEHHUS HE3HAYMMBIX K03(h(HUIIMEeHTOB perpeccuu. OnpeseneHne alekBaTHOCTH
PErPECCUOHHBIX MOJIENeN ¢ moMonIblo Kputepus duiepa;

J OCHOBHBIE TIOJIOKEHUS TEOpPUU IUIaHUpOBaHMs sKcnepuMeHTOB (I): momHbIHM
¢daxTopHblit skcnepumenT (IIPD) m obpaboTka ero pesynabTaroB. OnTHMaibHBIE CBOWCTBA
MaTpuIbl IJJAHUPOBAHUS U CBOMCTBO oOpToroHadbHocTH. Ompenenenue ko3dduuueHTon
MoOJeNeN, WX 3HAYMMOCTH M IIPOBEpPKa aJeKBaTHOCTHU YpaBHEHMsI perpeccuu. (CBONCTBO
poTaTabenbHOCTH MOJTHOTO (PAKTOPHOTO SKCIEPUMEHTA;

J OCHOBHBIE  TOJIO)KEHUS ~ TeOpUW  IulaHupoBaHus  skcnepumeHtoB  (II):
OpPTOrOHAJIBHBINA LEHTpaNbHBIH KoMno3unnoHHblH m1an (OLIKII) skcnepuMenToB u 06paboTka
ero pesynabTaroB. ObecrieueHHEe OPTOTOHAJIBHOCTH MAaTpPUIBl IUIAHUPOBAHHS U OINpE/AeIeHue
BEJIMYUHBI 3Be31HOrO Iuieda. Onpenenenue ko3pPUINEHTOB MOAEIH, UX 3HAYMMOCTH M OLIEHKA



aJIeKBaTHOCTU YPAaBHEHMsI perpeccuu. PacueTHoe BBIUMCIIEHHE KOOPAMHAT TOYKH ONTHUMyMa
(3xcTpemMyma);

J ONTUMM3ALMSI SKCIIEPUMEHTAJIbHBIX UCCIIE0BAHUH ¢ IpUMEHEHHEM MeTo1a bokca-
Bunbcona. OcHOBHbIE TOAXOABl K ONTHUMM3ALMU SKCIEPUMEHTAJIbHBIX MCCIEI0BAaHUM.
DKCIepUMEHTANIBHO-CTaTUCTUYECKUT MeTof. CTparerust ABM)KEHHS K ONTHUMyMY LIEJIEBOM
¢bynkuuu (QyHKIMHM — OTKJIMKA) TPAaJUeHTHBIM METOAOM. KpuTepum IOCTIKEHHS «IOYTH
CTallMOHAPHOHN 00JIaCTW» U METOMABI YTOYHEHUS TOJIOKEHUSI ONTHMAJIbHON TOUKU B (PaKTOPHOM
IIPOCTPAHCTBE.

3.3. IlocTpoenune GPU3NKO-XUMHUIECKUX MOJICTICH:

. JTanbl MaTEMaTHYECKOT0 MoJienupoBaHus. PopMyIMpoBKa TUIIOTE3, IOCTPOCHUE
MaTeMaTHYECKOIr0 OMKMCAaHU, pa3paboTKa MOJIEIUPYIOLIEr0 allrTOPUTMa, IPOBEPKA aIeKBaTHOCTU
MOJENU U HAEHTU(UKALMA HX I[apaMeTpoB, pacueTHbIE HCCIEAOBaHUS (BBIYUCIUTEIbHBIN
AKCHEPUMEHT);

J COCTaBJICHUE CHCTEM YypPaBHEHUN MaTEeMaTHMYECKOTO OIHMCAaHUs IPOIECCOB U
pa3paboTka (BbIOOp) aITOPUTMOB HUX perieHHs. blouHbIi TPUHLKIT TOCTPOEHUS CTPYKTYPHBIX
MareMaTndeckux Mojeneit. OO0oOIeHHOe ONMCaHue JBIKEHUS MOTOKOB (a3 B ammaparax ¢
MTOMOIIBIO THIPOTMHAMHYECKHUX MO/JIENIEN, YUUTHIBAIOLIUX COCPEOTOUECHHBIE U pacIipe/ieICHHbIE
HCTOYHHUKHU BEIECTBA U SHEPTHH (TerIoThl). JIokaabHble MHTEHCUBHOCTH HCTOYHUKOB BEIIECTBA
U TEIJIOThl B TMOTOKAaX, COOTBETCTBYIOIIME PA3IUYHBIM (PUIMKO-XUMUYECKUX MPOIECCAM.
OcCHOBHBIE TUITBI YpaBHEHUN MaTEMaTUYECKOTO ONMCAHUS XUMUKO-TEXHOJIOTHUECKUX TPOIIECCOB
— KOHEYHbIe, 00bIKHOBEHHbBIE MU depeHnnaibabie U AuddepeHnanbHble ypaBHEHHUS B YaCTHBIX
MIPOU3BO/IHBIX;

o MaTeMaTH4eCKOe MOJETUPOBAHUE CTAIlMOHAPHBIX W JUHAMUYECKHX DPEKUMOB
TUIPaBIMYECKUX MPOLIECCOB B TPYOOIIPOBOJHBIX CUCTEMAX, rI00anbHbIE U AEKOMIIO3UIIMOHHbBIE
METO/bl PEUICHUS] CHUCTEM HEJTUHEHHBIX YPaBHEHMH, a TakKe SBHbIE M HESBHBIE METOJbI
YHCIIEHHOTO PEIICHUs CUCTEM OOBIKHOBEHHBIX MuddepeHnnanbHbIX ypaBHeHU. CocTaBiieHne
YpaBHEHHUH MaTeMaTH4yecKoro omucaHus mnpouecca. [loctpoenrne MHGOPMALMOHHBIX MaTpPUIL
MaTeMaTHYeCKUX MoJeNell Juis BbIOOpa OOLIEro aaropuTtMa pemieHus — MOJCIHUPYIOLIEro
anroput™Ma.  Peanmuzanusi  alrOpUTMOB  pEHICHHMS]  HEJIMHEWHBIX U OOBIKHOBEHHBIX
mupdepeHnnanbHbIX ypaBHeHUH. Onucanue cramuoHapHbiX pexkumoB XTII ¢ mpumeHeHHEM
CUCTeM JIMHEWHBIX W HEJIMHEMHBIX YypaBHEHUU. WTepallMOHHBIE aJIrOPUTMBI PEUICHUS.
[Ipumenenne MeToa0B NpocThiX uTepauuid U HprotoHa-Padcona mis mosydeHus pelieHus.
[Ipobnema cxoauMOCTH Tpolecca peuieHus. J[eKOMIIO3UIIMOHHBIN METOJ| PElIEeHUs! CIOMKHBIX
CUCTeM KOHEeYHbIX YypaBHeHuil. [locTpoeHune uH-popManMOHHONW MaTpulbl A BbIOOpA
ONTHUMAJIFHOTO aJropuT™Ma peuieHus 3agauu. [lonsaTue xectkoctu cucteM auddepeHnaIbHbIX
yYpaBHEHUN U KPUTEPUH >KECTKOCTH. SIBHBIE (OBICTpbIE) W HEsBHBIE (MEAJICHHBIC) METOIbI
pemienus. Metozpsl mepBoro (Meroa Diinepa), BToporo ( MOAU(PHUIIMPOBaHHBIE METOAbI Diijepa) u
yerBepToro nopsaaka ( meron Pynre-Kyrra). OueHka TOYHOCTH METOJIOB — OLIMOOK YCEUEHHUS.
[lepexonupie OMmMMOKM ¥  OMMOKA OKpPYIJIEHHS TPH  YUCICHHOM  HHTETPUPOBAHHUU
muddepeHnnanbHbix  ypaBHeHHH. CnocoObl oOecrmeueHus: CXOOUMOCTH pELISHHs 3ajauu.
[TpuMeHeHMe HESIBHBIX METOIOB JJIS PELLIEHHS )KECTKUX CUCTeM Au(phepeHINaTbHbIX YpaBHEHUH.
OmnpeneneHus 1ara UHTErPUPOBAHUS UTEPALIMOHHBIM MeToIoM. MeTtoni0B Kpanka-Hukonbcona
(MeTon Tpameruii);

J MaTEMaTHYECKOE  MOJEIMPOBAHUE  CTAllMOHApHBIX  PEXUMOB  IPOLIECCOB
TeIUIONepelayd B IUIACTMHYATBIX M 3MEEBHMKOBBIX TeIJIOOOMEHHHKaX. MaremaTuueckoe
ONMCaHKE MPOIIECCOB C MPUMEHEHHEM MOJIeNIel HIealIbHOTO CMEIIEHUs U BhITeCHEeHUs. Bbibop u
rpaduyeckoe Mpe/CTaBlIeHUe AIrOpUTMOB perieHus. [IpuMeHeHHe CTaHIapTHBIX METOJI0B
BBIUMCIIUTEIILHOW MaTeMaTHKH JUTSl peLIeHUs 3a/1ay;

o MaTeMaTH4eCKOE MOJEIMPOBAHUE CTAllMOHAPHBIX PEXHMOB IIPOLIECCOB
TEeIJIoNnepeaud B MPSIMOTOYHBIX M NMPOTHUBOTOYHBIX TPYOUaThIX TEIUIOOOMEHHHMKOB, pELIeHHE
3ajaun  Komm W KpaeBoW 3a7auM  OpU  HMHTETPUPOBAHUU CUCTEM  OOBIKHOBEHHBIX
middepeHInanbHbIX ypaBHEHUH. MaTeMaTHueckoe OIMMCaHHEe IPOLECCOB C MPUMEHEHUEM



MOJIENIEH UAeanbHOro BeITeCHEeHHs. Pemenue 3amaun Komu u kpaeBoit 3amauun. [Ipencrasinenue
QITOPUTMOB  BBIYMCICHHA B BHJIE HWHPOPMALMOHHON MATpHIBI CHCTEMBl ypaBHEHUH
MaTeMaTHYeCKOro omnucaHusi U Onok-cxem pacuetoB. Maremarnueckoe omnucanue XTII ¢
MPUMEHEHHEM CUCTEM OOBIKHOBEHHBIX JU((depeHInaNbHBIX ypaBHeHUH. Onucanue 0ObeKTOB ¢
pacupeneneHHbIMA B IIPOCTpaHCTBe napamerpamu. DOopMynupoBKa HA4aIbHBIX M KPaeBbIX
ycloBUi 3aznad peuieHus. YucieHHbl anroputM 1-ro nopsnaka s pemieHus 3agaud Komiu.
Meron «IpUCTpENKW» Ul pelIeHUs KpaeBOU 3a1a4u;

. MAaTE€MaTHYECKOE MOJEIMPOBAHUE CTAlMOHAPHBIX PEKHMMOB IPOLIECCOB B
peakTopax ¢ Memankod. OnucaHue MUKPOKMHETHMUYECKUX 3aKOHOMEPHOCTEH IPOTEKAHUS
IIPOM3BOJIBHBIX CIIOKHBIX XMMUYECKUX peakuui B KUAKOH (pa3e a1 MHOTOKOMIIOHEHTHBIX
cucreM. OrmpeeneHue KIIOYEBbIX KOMIIOHEHTOB CIIOKHBIX XHMHUYECKHX peaKUui c
MPUMEHEHHEM METOJIOB JIMHEWHON anreOpsl - paHroB MaTpUll CTEXMOMETPUYECKHX
k02 purmeHToB peakuu. MatemMaTH4eCKOe OTTMCAHUE PEAKTOPHOTO Mpoliecca ¢ pyOanikon ams
MIPOM3BOJILHOM CXEMbI IPOTEKAHUsI XUMUUECKOH peakuu. BpiOop anropuTMoB perieHus 3a1auu
C MpUMEHEHHEM MH(POPMAIIMOHHON MaTpHIIbl CUCTEMBl YPAaBHEHUH MaTEeMaTUYECKOTO OMHCAHUS
U IIPEJICTaBJICHUS aJITOPUTMA PEILIEHUs C TOMOILBIO OJIOK-CXEMBI pacdeTa Mpolecca;

. MAaTeMAaTHYE€CKOE MOJICIUPOBAHUE HECTAMOHAPHBIX PEXHUMOB IPOIECCOB B
peakTropax ¢ Memankoi. Maremarnyeckasl MOCTaHOBKA 3aJa4d I PEAaKIMHU C IPOU3BOJIBHON
CTEXMOMETPUUECKOH cxeMoil. PopmynnpoBKa 3a1aun Koy — 3a1aun ¢ HAa4aJIbHBIMU YCIIOBUSMU.
Pa3HocTHOE mpencTaBieHHE CUCTEMBl OOBIKHOBEHHBIX AU depeHIMalbHbIX ypaBHEHUM.
[Toctpoenne wnHOpMALMOHHONW MaTpUIBl Ui BbIOOpa anropurMa pemeHus. ['paduueckoe
MIpe/ICTaBJICHHUE aJIrOpPUTMa PELIEHHs B BUIE OJIOK-CXEMBI pacyera;

o MaTeMAaTU4YEeCKOE MOJEIMPOBAHUE CTAlMOHAPHBIX pPEKUMOB B TpyOuUaThIX
peakTopax ¢ NPAMOTOYHBIM M IPOTUBOTOYHBIM JIBHXKEHUEM TEIUIOHOCHUTENEH. Maremarnyeckas
MOCTAHOBKA 3a/1a4d JJISI PEAKIIMU C KOHKPETHOW CTEXHMOMETPUYECKOUN cxemMoi. DopMynrpoBKa
3amaun Komm — 3a7auu ¢ Ha4aIbHBIMM YCIOBHMSMH M KPacBOW 3alayM — 3aa4d C KPacBbIMH
yclnoBUsMHM. Pa3HOCTHOE TpeACTaBlIE€HUE CHUCTEM OOBIKHOBEHHBIX JU(QepeHInanbHbIX
ypaBHeHMi. IlocTpoeHne WHQPOPMALMOHHBIX MATpUIl Ui BbIOOpa aJrOpPUTMOB pPELICHMUSL.
I'paduueckoe mpeacTaBieHue AITOPUTMOB PEILIEHHSI B BUJE OJIOK-CXEMBbI PAcyeTa;

o MaTEMaTHYECKOE MOJEIMPOBAHUE HECTALMOHAPHBIX PEXUMOB IPOLIECCOB B
TpyOUaThIX peakTOpax U YHMCICHHbIE aJrOPUTMbl JUCKPETU3ALUM A PELICHUS CUCTEM
middepeHInanbHbIX YpaBHEHUH € 4YacTHBIMM NPOU3BOAHBIMHU. MaTemarndeckas MOCTaHOBKA
3a/la4M JJIs peakUuu ¢ KOHKPETHOM CTEXUOMETPUYECKON cxeMon. POpMyIupOBKa HAYAIbHBIX U
rpaHuuHbIX ycnoBuil. JluddepeHunanbHple  ypaBHEHMsT B YacTHBIX  IPOU3BOJHBIX -
SJUIMIITUYECKOT0, MNapaboJIMYecKOro U THUIEepOOJIMYECKOr0 THUIOB. AJITOPUTMBI  PELICHUS
ypaBHeHUH Mapabojudeckoro Tuma. MaremaTuuyeckas MOJelb XMMHUYECKOIO IpEBpAIlleHUs B
M30TEPMHUUECKUX YCIOBUAX JUIsl HECTALIMOHAPHOTO Ipoliecca B TpyOUaThIX anmapaTax ¢ y4eToMm
IIPOJIOJIBHOTO IEPEMEIINBAHUS M C TNPUMEHEHHEM OJIHONapaMeTpudeckoil audQy3noHHON
MOJIENH JJIsl ONUCaHUS TMIPOANHAMHUYECKON 0OCTAHOBKM B PEAKLIMOHHOM IOTOKE. AJTOPUTMBI
peleHus B BUJIE CUCTEM HEJTMHEMHBIX YPaBHEHMMH, a TaKKe OObIKHOBEHHBIX TU(PepeHIINaTbHbIX
YPaBHEHUI NIEPBOTO U BTOPOTO MOPSIIKOB;

J MaTEMaTHYECKOE  MOJEIMPOBAHUE  CTAllMOHApHBIX  PEXUMOB  IPOILIECCOB
HENpepbIBHOW MHOTOKOMIIOHEHTHON peKkTH(duKaiuu 1 abcopOumu. MatemaTnyeckoe onucaHue
nporecca MHOTOKOMIIOHEHTHOM peKTH(UKAalMKM B TapeibdyaToil KojloHHe. MojenupoBaHue
¢da3oBoro paBHOBECHss M Ipoliecca Maccoleperaud Ha Tapelikax B MHOTOKOMIIOHEHTHBIX
cucreMax. YdeT TEIUIOBBIX OalaHCOB Ha Tapeiakax Mpd MOJECIMPOBAHMM Ipolecca B
PeKTH(PUKAIMOHHOM KOJOHHE. [IeKOMITO3UIIMOHHBII aIrOpUTM pacdera Mporecca peKTuUKAIH
B KOJIOHHOM armapare. MaremaTuyeckoe OnMcaHue mpoliiecca MHOTOKOMIIOHEHTHOH abcopOuun
B HACaJ04YHOW KOJIOHHE. MozenupoBaHHE IIpoliecca MHOIOKOMIIOHEHTHOM Maccollepeladd B
CEKLMAX HACaJO0YHON KOJIOHHBL. ANTOpUTM pEUICHMs KpacBOM 3aJaud sl MOJAEIUPOBAHUS
nporiecca abcopOLru B HACATOYHOM KOJIOHHE.

3.4. OCHOBBI ONITUMHU3ALUN XUMUKO-TEXHOJIOTHUECKUX ITPOLIECCOB!



. peuieHue 3agad4 ONTUMHU3ALUUU C TEPMOJUHAMUYECKHMH, TEXHOJIOTHYECKHMH,
SKOHOMMUYECKUMHU, TEXHUKO-IKOHOMUYECKMMHU U SKOJIOTMYECKUMU KPUTEPUSIMU ONITUMAIBHOCTH.
Ontumanbeneie pecypcocOeperaromue XTII. Bwibop kputepueB ONTUMAIBHOCTH (LIEIEBBIX
byHKwi ). DopMyITHPOBKA MHOTOKPUTEPHATLHOM 3a1a4u onTUMU3aui. OCOOCHHOCTH pelIeHUS
onTUMM3alMOHHBIX 3agad XTIl mpu HaIMYMM HECKOJBKUX KPUTEPUEB ONTUMAJIBHOCTH,
OBPAXHOM XapakTepe 11eJeBON (YHKINUU U HAIMYUHU OrpaHudeHui 1-ro u 2-ro poaa;

. ITOPUTMBI OJTHOMEPHON X MHOTOMEPHOM ONTUMHU3AaUU. MeTO1bl CKaHUPOBaHU,
JIOKAITM3aIl[Ml  HKCTPEMyMa, 30JI0TOro cedeHus U uucen DuOoHauM B ciaydae OTHOMEPHOM
ONTUMU3ALMKU. MeTo bl MHOTOMEPHON ONTHUMU3ALMHU HYJIEBOIO, IIEPBOTO U BTOPOIO MOPSIKOB.
CuMIiekcHele, cilydailHple M TI'paJUeHTHbIE METOJbl MHOTOMEPHON omnTHUMM3alMHu. Merox
mTpadHbIX QYHKIUI.

3.5. 3aximo4eHue:

. IIpUMEHEeHHE KOMIbIOTepHbIX Monened XTIl npu npoekTMpoBaHMHA XMMHYECKUX
npousBosicTB — B CAIIP. 3agaun cuctem aBToMatuszupoBaHHoro mnpoekruposanusi (CAIIP) u
CTPYKTypa CHCTEM KOMIIBIOTEPHOIO NpoeKkTupoBaHus. MHpopmalMoHHOE W MaTeMaTUYecKoe
obecneuenue CAIIP. ABTomatuzupoBaHHOE MPOEKTUPOBAHUE C MIPUMEHEHUEM KOMIIbIOTEPHBIX
mopeneit XTII;

. IIpUMEHeHHne KoMIbroTepHbIX MoJieneit XTI npu ynpaBieHnn TEXHOIOTHYECKUMU
npoueccamu — B ACYTII. Komneroreproe MmoaennpoBanue X TII B pexxume peanbHOrO BpEMEHH.
Cucremsl npsiMoro u(poBoro (KOMIBIOTEPHOT0) YIIPABIECHUS TEXHOJIOTHYECKHUMH MTPOLIECCaMHU.
OcoOenHocTH peanu3anuud KoMnbloTepHbIX Moaenedt XTIl B aBTOMaTH3MpOBaHHBIX CHUCTEMax
ynpasieHus TexHosornueckumu npoueccamu (ACYTII).

4. O0beM TUCHHMIJIMHBI H BUAbI Y4e0HOiIi padoThl

KoanuectBo AxaneM. yacos
3aYETHBIX €JIUH.
OO011asi TPYA0€MKOCTb N CIIUTIJIMHbI 3 108
B tom uncie Ha oOyuenue 3 108
AyAUTOpPHBIE 3aHATHS: 1,33 48
Jlexkuun 0,89 32
[IpakTueckue 3aHATH - -
JlaGopaTopHbie pabOTHI 0,44 16
CamocrosiTeJibHasi padoTa 1,66 60
Pacuerno-rpaduueckue paboTs - -
Jlpyrue Bubpl CaMOCTOSITENILHON paObOTHhI 1,67 60
Buja nToroBoro KourpoJis 3Hanni (mugd. 3a4ér) - -

KosnnuectBo Actp. yacoB
3a4ETHBIX €JIUH.
O01mas TpyA0eMKOCTh M CIHIIJIMHBI 3 81
B ToMm uncne Ha oOyueHue 3 81
AyauTOpHBbIE 3aHATHS: 1,33 36
Jlexun 0,89 24
[IpakTHyeckue 3aHATHS - -
JlaGopaTopHble pabOThI 0,44 12
CamocrositesbHast padora 1,66 45
PacueTHo-Tpaduueckue paboThl - -
Jlpyrue BUJIbI CAMOCTOSITEILHON pabOThI 1,67 45

Bua ntoroBoro KoHTpoJisi 3Hanui (. 3a4ér) - -




AHHOTAIUA TUCHUILINHBI
Opranuyveckasi XMaMusi ¥ IPo6JieMbl PAlIMOHAJIBHOT0 HCIO0JIb30BaHus pecypcos (51.B.09)

1. Heap AucuMNIMHBI — TPUOOPETCHHUE CTYACHTAMHU 3HAHUIA O CTPOSHUU OPTaHHMYECKUX
COCIMHEHU I, OCHOBHBIX XUMUYECKUX CBOMCTBAX PA3IMUHBIX KJIACCOB OPraHUYECKUX COCAMHEHUIN
Y METOJIaX WX MOJTY4CHUsI, KaK MPOMBIIIUICHHBIX, TaK U Ta00OPATOPHBIX.

2. B pe3yabTaTe M3yYeHUs] AUCHUIIJIMHBI CTYAEHT JI0JIKEH:

Oénaoams cnenyrommmu nmpodeccuoHaTbHBIMU KomreTeHussMu (11K):

- CIOCOOHOCTBIO OCYIICCTBIIATH TEXHOJOTUYCCKHI IPOLECC B COOTBETCTBHH C
periiaMeHTOM W HMCIOJIb30BaTh TEXHUYECKUE CPEACTBA Il U3MEPEHUs] OCHOBHBIX MapaMeTpOB
TEXHOJIOIMYECKOTO Mpoliecca, CBOMCTB chipbs u mpoaykuun (I[TK-1);

- TOTOBHOCTHIO H3y4aTh HAyYHO-TEXHHYCCKYI0 HWH(OpPMAIHIO, aHAJIW3HPOBATH
OTEYECTBEHHBII U 3apyOeXKHBII OMBIT 10 TeMaTuke uccnenoanuii (I1K-13)

- CIIOCOOHOCTBIO IUIAHUPOBATh  JIKCMEPUMEHTAIbHBIE HCCIAEAOBAHUS, IOJTy4aTh,
00pabaThIBaTh U aHATM3UPOBATH MOJTy4eHHbIe pe3ynbraThl ([TK-15).

3namo:

— TEOPETUYECKHE OCHOBBI CTPOEHHUS M CBOMCTB Pa3IMUHBIX KIJIACCOB OPTraHMYECKHX
COCITMHEHUH

— CHOCOOBI TOJMYYeHUS] M XHMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTraHUYECKHUX
COCIIMHEHNH

— OCHOBHBIC MEXaHU3MBI POTEKAHUS OPTAaHUUECKUX PEAKITUH;

Ymemo:

— MPUMEHSTh TEOPETUYECKUE 3HAHUS JJII CHHTE3a OPTraHUIECKUX COSAMHEHUHN Pa3IMUHbIX
KJIaCCOB;

— QHAJIM3HUPOBATh U NPEICKA3bIBATh PEAKIIMOHHBIE CBOMICTBA OPraHUYECKUX COCTMHEHN;

— COCTaBJISITh CXEMBbI CHHTE3a OPraHMYECKUX COCIUHEHUH, 3aJaHHOTO CTPOCHHS;

Bnaoemuv:

— OCHOBaMU HOMEHKJIATYpbl U KJIacCU(PUKAIIMN OPraHUYECKUX COCTUHEHUII;

— OCHOBHBIMM TEOPETUYECKUMU MTPEACTABICHUSIMU B OPraHUYECKON XUMUU;

— HaBBIKAMH 000CHOBaHMSI PAllMOHAIBHBIX CIIOCOOOB MOJIyYEHUSI OPraHUYECKUX BEILIECTB.

3. Kpartkoe cogep:xaHue IUCHHILITHAHBI

l"anorenonpous3BoHEIE. Knaccuduxarmusi. Howmenxknarypa. Ankun- u
aITWIIraioreHuibl.apoMatuyeckue  rajmoreHuabl.  Mzomepusa. Howmenknarypa.  CrnocoObl
nonydeHus. [IpocTpaHcTBEHHOE M 3JIEKTpOHHOE cTpoeHue. Pusnueckue cBoicTBa. Peakuun
HyKJIeO(WIbHOrO 3aMenieHus: W oTiersieHus. [loHsTne HyKI€OQUIBHOCTH M OCHOBHOCTH
peareHToB. AMOUJCHTHBIE HYKI€O()UIbHbIE pEeareHThI.

Meramioprannueckue coequHeHus. Tumbl CBsA3€i B 3JIEMEHTOPTAHUUECKUX COEIMHEHUSIX.
CriocoObl TONy4YeHHs] JUTHI- W MarHUHOpraHmdeckux coefauHeHuil. Peaknus ['punbspa,
MexaHu3M. Peakiuu ¢ kKapOOHUIIBHBIMU COSTUHEHUSIMHU.

Cruptel. ®enonbl. [lpoctbie 3¢hupbl. DNOKCHCOETUHEHUS. AJBAETHABI, KETOHBI.
KapOoHoBbIE KHCIOTHI U UX MPOU3BOJHBIE. B KakI0oM Kiacce paccMaTpUBAIOTCS CIEAYIOIIHE
paszenbl: H30Mepusi, HOMEHKJIAaTypa, GU3NYecKrue U XUMUUYECKHUE CBOMCTBA, CIIOCOOBI MOTyUeHUSI.
MexaHu3Mbl peakLuii.

ManonoBsiit 3¢up. Ilomyuenue. Ctpoenne, CH-KucnotHocts. Peakimn koHIeHcanuu
MajOHOBOTO 3(Hpa U MATOHOBON KHCIOTHI C albJerujaMu. AMHUHOKHUCIOTHI. JIMKapOOHOBEHIE
KHUCJIOTHI.

Azorconepxamue coeauHeHus.  Hutpocoeaumnenus. AmuHbl. B kaxaom kiacce
paccMaTpuBarOTCS CIEAYIOUIUE Pa3/Iesibl: H30MEpHs, HOMEHKIIATypa, GU3NIECKUE U XUMUUYECKUE
CBOMCTBa, CIIOCOOBI TOTy4eHHs. MeXaHU3MBbI PEaKIuil.

A3a- 1 1Ma30CoeMHEHUS

[lonyyenune pAua3zoCcoeAMHEHUN peakuuend IUa30TUPOBAHUS: YCJIOBUS TPOBEACHUS
peakuuu U MexaHu3M. Pusnyeckue CcBOMCTBA. XHMHUYECKHE CBOMCTBA. I[lonmyueHue wu
MIPUMEHEHUE a30COEIMHEHU.



4. O0beM yueOHOM THCIHHMILINHBI

O0beM
Bup yue6noii paGoTsl B 3aueTHBIX B akagemMuueckux
SIMHMIIAX Jacax
OO0masi Tpy10€eMKOCTb IV CIIUTIJIMHbI 5 180
10 y4e0HOMY ILIAHY
AYIUTOPHBIE 3aHATHUS: 64/36 64
Jlexumu (JIek) 32/36 32
[Mpaktrueckue 3anstus (I13) 32/36 32
JlabGopartopust - -
CamocroniTesannasi padora (CP): 80/36 80
Jlpyrue BHJIBI CAMOCTOSTENBHOM PabOTHI 80/36 80
Buja koHTpoJIsi: 3a4eT / IK3aMeH 1 Jk3ameH (36)
O6bem
Buzt yueOHo# paboTh! B 3aueTHBIX B actporomuueckux
SIMHATIAX gacax
OO0uiast Tpy10€eMKOCTb AN CIUTIJIMHBI 5 135
10 y4eO0HOMY ILIAHY
AyAUTOpPHBbIE 3aHATHS: 1,78 48
Jlexuu (JIek) 0,89 24
[Ipaktuueckue 3ausatus (113) 0,89 24
JlaGoparopust - -
CamocrositesbHas padora (CP): 2,22 60
Jlpyrue BUIBI CaMOCTOSTEILHON paboThI 2,22 60
Buja KOHTpOJIsA: 3a4eT / IK3aMeH 1 Jk3ameH (27)

AHHOTANMSA AU CHUILIUHBI
POu3uK0-XUMHYECKHE OCHOBBI NIPOLECCOB PALIHOHAIBHOIO HCIIOJIb30BAHUS ChIPbEBBIX
pecypcos (b1.B.10)

1. Hean 1 3202494 JUCUMILJIMHbBI

Heap AMCHUIIMHBI — O3HAKOMUTBHCS C TEPMOJMHAMUYECKOM TEOpUEH pacTBOPOB
3JIEKTPOJIMTOB U JIEKTPOXMMUYECKUX Lenel (raJibBAaHMUECKUX 3JIEMEHTOB), MOHATH OCHOBHBIE
KUHETHUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XMMHUYECKMX IIPOIIECCOB, pOJb KaTaau3a s
XUMUYECKON TEXHOJIOTHU.

3agauM U3y4yeHus AUCLHUIUIMHBI COCTOAT B CIEAYIOILEM:

- HOHATH MPHUPOJy BOSHUKHOBEHMS CKauka MOTEHLMAla Ha IPaHULE MPOBOISIINX
(a3 1 BO3BMO>KHOCTHU CO3JIaHHsI aBTOHOMHBIX UICTOUHUKOB 3JIEKTPUUECKOM SHEPIUH;

- YSCHUTbh Ba)KHOCTb YCTAHOBJICHHUSI MEXaHU3Ma U METOJIOB HAXOXAECHUS CKOPOCTEH
XUMUYECKUX peaKIi Uil uX IPaKTUYECKON pean3aium;

- JaTh  TMpPEJICTaBI€HHE O  COBPEMEHHBIX  OKCIEPUMEHTAIbHBIX  METOJax
UCCIIEIOBAHUS ANEKTPOXUMHUYECKHX SIBJIEHUI M KHHETUKH XUMUYECKHUX MPOLIECCOB.

2. B pesyabTarte n3ydeHuss Kypca «/JlononHurenbHbie I1aBbl PU3HYECCKOH XUMHUM)
CTYIEHT J0JIKeH:

Ooébnadamp cnegyomiuMu KOMIIETEHIUSAMMU:

- CMOCOOHOCTBIO  HCIIOJIB30BAaTh ~ OCHOBHBIE  3aKOHBI  €CTECTBEHHOHAYYHBIX
JTMCUUIUIMH B IPO(ECCHOHATIBHON JeSITeIbHOCTH, TPUMEHATh METO bl MAaTEMAaTHYEeCKOTO aHalIN3a
Y MOJICIIMPOBAHMUS, TEOPETHYECKOTO U dKCIIEpUMEHTaIIbHOTO nccnenoanus (OI1K-2);

- CMOCOOHOCTBHIO IUIAHUPOBATh SKCIIEPUMEHTANIbHBIE HCCIIEAOBAHUS, I0JIy4aTh,
00pabaThIBaTh U aHATM3UPOBATH MOJTy4eHHbIe pe3ynbTarhl ([1K-15).



3namo:

- OTIIMYUTENbHBIE 0COOCHHOCTH B MOBEICHHH PACTBOPOB JIEKTPOJIUTOB, CBSI3aHHbIC
C MPOXOXKACHUEM IEKTPHUECKOTO TOKA,

- TEOPHIO TAIbBAHUYECKUX SBJICHUI;

- TEOPUH KWHETHKH, ITyTH TEOPETHYECKOTO pacyera CKOpPOCTeH XHMHUYECKHUX
peaKnuii ¥ OrpaHUYEHUS B TPUMEHUMOCTH PACYETHBIX METOOB;

- OCHOBBI TEOpPHH (POTOXHMHYECKHX UM UEMHBIX PpEaKIHid, OCOOCHHOCTH UX
CTaMITHOTO MPOTEKAHUS U YCIOBUS OCYIIECTBIICHHS;

- OCHOBHBIE YEPThl TOMOT€HHOTO M FE€TEPOreHHOTO KaTalln3a, MPHYUHBI YCKOPEHHS
XHMHYECKOTO TPOIIecca B MPUCYTCTBUU KaTaIn3aTopa.

Ymemo:

— MPUMEHATh KOHIYKTOMETPHUYECKHE M TOTEHIMOMETPUUYECKHE H3MEPEHHsS JUIS
OTIpe/IeNIeHUs] TEPMOJMHAMUYECKUX (DYHKINHA XUMHUYECKUX PEaKIHid, KOHCTAHTHI JMCCOIMAIUH,
MIPOU3BEJICHUSI PACTBOPUMOCTH, pH pacTBOpOB u T.11.

- MPUMEHSTh TEOPETHUECKIE 3HAHUS U IKCTIEPUMEHTAIIbHBIE METO/IbI UCCIICI0BAHMUS
(GU3NYeCKON XUMHH Ui DPEHICHUS BOMPOCOB, BO3HHUKAIOIIUX IPH HW3YYCHHH KHHETHKHU
XUMHUUYECKUX PEAKIINH;

- MPOBOJINTH AHAM3 W KPUTHUYECKH OIICHWBAThH MOJYYCHHBIC SKCIIEPUMEHTAIHHBIC
TaHHBIEe, 0000IIAaTh U JeNIaTh 000CHOBAaHHBIE BHIBOJIBI Ha 0a3e MPOBEIEHHBIX OIBITOB.

Bnaoemy:

- KOMIUIEKCOM COBPEMEHHBIX D3JICKTPOXHMHUYECKHUX METOJOB HCCICIOBAHUS IS
OTIpe/IeNIeHUs] TEPMOJMHAMUIECKUAX XaPaKTEPUCTHK IEKTPOIUTOB M XUMHUYECKIX PEAKIINH;

- METOJIaMU  OMNpeNeieHHs] TMOpAdKa M CKOPOCTH pEaKkIUd, YCTAaHOBJICHUS
JIMMUTUPYIOIIEH CTaIUM U MEXaHW3MA U3y4aeMO XUMUYECKON pPEaKIIUH;

- HaBBIKAMUCOCTABIICHUSI TaJlbBAHWYECKUX 3JEMEHTOB JUIsl IeNeld OompeeseHus
TEPMOIMHAMUYECKHUX XapaKTEePUCTUK U KOHCTAHT PAaBHOBECHS UCCIIEyEMOM peaKlnu;

- 3HAHMSIMH OCHOBHBIX 3aKOHOB XHMHYECKONH KUHETHUKH, BIUSHHUS Ppa3IMYHBIX
(hakTopoB (TEeMIEepaTypsl, JaBJICHUS, KaTau3aTopa) Ha CKOPOCTh XMMHUYECKOW peaKITiu.

3. Kpartkoe cogep:xaHue IUCHHILIHHBI

PactBopbl anekTposnuToB. Dnekrpoctathueckas Teopus Jlebas-Xrokkens. Pacder
AKTUBHOCTH U CPEIHUX MOHHBIX KOAIPPHUIIMEHTOB aKTUBHOCTU CHJIBHBIX 3JIEKTPOJIUTOB B
pa30aBIeHHBIX M KOHIICHTPUPOBAHHBIX PACTBOPOB M PACTBOPAX YMEPEHHOW KOHIIEHTPALIMH.
VYaenpHas M MOJIIpHas 3JIEKTPUYECKHE MPOBOAUMOCTH. CKOPOCTh JABIXKEHUS U MOJBUKHOCTH
noHoB. [IpenenbHble MOJSPHBIE AJIEKTPOINPOBOJIHOCTH HOHOB. 3aKOH HE3aBUCHUMOIO JIBKCHUS
noHoB Komppayma. [IpuMenenue usmMepeHuit 3JeKTpUUECKON MPOBOIUMOCTH AJISl ONpEAETICHUS
CTETeHH U KOHCTAHTHI IUCCOIMALINU CIA0BIX IEKTPOJIUTOB.

DNEeKTPOXUMHYECKHUE CUCTeMBI (11enu). Bo3HHKHOBEHUE CKayka MOTEHIIMANa HarpaHHUIle
pasnena npoBogHUKOB lu llpoma. JIBoWHONM »neKkTpuuecKUid cloi. DIEKTPOJABUKYIIAs CHUIIa
raJIbBAHUYECKOTO  AJIEMEHTAa, OJJIGKTPOJAHBIN TOTeHHuan. TepMoauHaMu4YecKas TEOpHs
raJlbBAaHUYECKUX SIBJICHUN, ypaBHeHue HepHcra. Dnextpoxumuueckas (opMa OCHOBHOTO
ypaBHEHUs TEpPMOAMHAMUKH, TeMmmepaTypHblii ko3ddumument DJIC. Onexrponst | ullpona,
ra3oBbl€ M OKUCINUTEIHLHO-BOCCTAHOBUTENBHBIE AIEKTPO/bl. THITBI ralbBAHUYECKUX JIEMEHTOB:
XHMUYECKHE, KOHIIEHTPALMOHHBIE, C IIEPEHOCOM U 0e3 nepeHoca. XMMHUYECKHe HCTOYHUKU TOKa,
TOTUTUBHBIE 3JIEMEHTHI.

Xumnueckass KuHeTHka. CKOpOCTh XUMUYECKOM peakiMy, KOHCTaHTa CKOPOCTH, MOPSAA0K
U MOJIEKYIIpHOCTh peakuuu. Kuneruka HeoOpaTuMbIX peakuuil 1-ro, 2-ro, 3-ro u HyJI€BOTO
nopsakoB. JluddepeHnmanbaple ¥ MHTErPalIbHbIE METOJBl ONpEICTICHHUS TMOpPSJIKAa PEaKIHH.
Crnoxnble peakuuu. [I[pHHINIT HE3aBUCUMOTO MPOTEKAHUS AIeMEHTapHbIX peakuuii. O0paTHMBbIe,
napajiesibHbIe U MOoClIeA0BaTeNbHbIE peakluu 1-ro nopsaaka. BinusHue Temneparypsl Ha CKOPOCTb
peakuuu, npubamxenHoe npasuiio Baut-I'odda. Ypasuenue Appennyca, nuddepeniuansHas u
UHTETpajbHble (OPMbI ypaBHEHHsI. DKCIIOHEHIMAIbHAs popMa ypaBHEHUsT AppeHunyca. DHeprus
aKTHBAIMU U TPEIIKCIIOHEHIIMATbHBIN MHOKHUTEb.



Teopun XMMUYECKON KMHETUKU: TEOPUsS aKTUBHBIX COYAAPEHUNH U TEOPHUs MEPEXOJHOTO
coctossuusi TIIC (akTUBUPOBAHHOTO KOMIUIEKCA). OHTAJbIUS M DHTPOMHUS AKTHUBALUU.
doToXMMHUYECKHE peaKkuuu. XuMudeckue u (poTopuzndeckue CTaguu, BTOPUYHBIC MPOLIECCHI.
Kunernka ¢oroxumuueckux peakiuil. CeHcHOMIN3UpPOBaHHBIE (POTOXUMUYECKHUE PEAKIIHH.
LlenHple peakuuu, MEXaHU3MBbl 3apOXKACHUS, Pa3BUTUS U oOpbiBa Lenu. Hepa3BeTBieHHbIE U
pa3BETBICHHBIE LENHBIE pPEakUWHd. BepoATHOCTHAs TEOpUS PaA3BETBICHHBIX PEAKLUM.
[IpenenbHble ABICHUS B LIENHBIX PEAKLIUAX, HOKHUM M BEPXHUU MTPEEIIbl BOCIUIAMEHEHMUS.

Karanu3. T'omoreHHbli u rereporeHHbli KaTtaau3. (OCHOBHbIE 3aKOHOMEPHOCTH
KAaTAINTUYECKUX peaklui. BiusHue karanu3aropa Ha TEPMOJUMHAMUYECKHE M KUHETUYECKHE
napameTpsl peakiuu. CelleKTUBHOCTh KaTalu3aTopa, KaTaTuTHUeCKas aKTUBHOCTh. | OMOTreHHbIN
karanu3. CIMUTHBIA U pa3/iebHbI MEXaHU3MBbl KaTaJIMTUYECKOrO JAEUCTBUSA. DHEPreTHuecKue
JiarpamMMbl B3aMOAEHCTBUSI peareHToB ¢ Kataiau3aTopoM. O0uui u cnennpuyueckuii KUCIOTHO -
OCHOBHOM Katayn3. Katains KoMIUIEKCaMU NEPEXOAHBIX METAIIIOB. DEepMEHTATUBHBIN KaTau3.
I'ereporennsiii  katanmus. TuHIBl TeTEPOreHHBIX KaTaau3aTOpOB. 3aKkOH JIEHCTBYIOIIKX
noBepxHocTed. KuHeTnka reteporeHHbIX peaKum.

4. O0beM yueOHOM THCHHMIIINHBI

. B 32a4€THBIX B aKajieM.
Buabl yuedHoii padoThI
eTMHHIAX yacax

OO01mas TpyA0eMKOCTh JMCUMIIJIMHBI 110 Y4eOHOMY 50 180
IJIAHY '

AyAUTOpPHBbIE 3aHATHS: 1,78 64
Jlexuun (JIek) 0,89 32
[Tpaktnueckue 3ausatus (113) 0,89 32
CamocrositesbHas padora (CP): 2,22 80

Buja KOHTpOJIsA: 3a4eT / IK3aMeH

sk3ameHn (1,0)

sKk3aMeH (36)

Buanbl yueOHoii padoThl

B 3a4Y€THBIX

B 2CTPOHOM.

eIMHUIIAX gacax
OO0masi TpyA0eMKOCTh M CUHUILIHHBI 110 Y4eOHOMY 5.0 135
ILUIAHY
AyIMTOpHBIE 3aHATHS: 1,78 48
Jlexuunm (JIek) 0,89 24
[Ipaktueckue 3anstus (113) 0,89 24
CamocrositesbHas padora (CP): 2,22 60

Buja xoHTpOJIA: 3a4eT / IK3aMeH s3k3ameH (1,0) | 3kx3amen (27)

AHHOTAIMSA TUCHUILINHBI
JlaGopaTopHblii npakTHKYM 10 oprannyeckoii xumun (b1.B. 11)

1. Heap AMCHUIUIMHBI — IPHOOPETEHUE CTYJEHTaMU OCHOBHBIX CHHTE3a OPraHUYeCKUX
BEIIIECTB.

2. B pe3yabTate M3y4eHHs JUCUMILJIMHBI CTYEHT J0JIKEH:

Oobnadamp cnegyromiuMu KOMIIETEHIUSAMMU:

- CIOCOOHOCTBIO OCYIIECTBJIATH TEXHOJOTWYECKUH TMPOLECC B COOTBETCTBHHM C
periIaMeHTOM M HCIOJIb30BaTh TEXHUYECKHUE CPEACTBA JUI M3MEPEHUs OCHOBHBIX MapaMeTpOB
TEXHOJIOTUYECKOTO TIpoIecca, CBOMCTB chIpbst U npoaykiuu (11K-1);

- CHOCOOHOCTBIO CIEUTh 3a BBINOJHEHHEM MPaBMJI TEXHUKH OE30MacHOCTH,
MPOU3BOJICTBEHHON CaHWUTapuH, TMOXKapHOH Oe30MacHOCTH M HOPM OXpaHbl TpyZda Ha
npeanpustusax (I1K-6);



- TOTOBHOCTHIO HM3y4aTh HAYYHO-TEXHUYECKYI0 HH(OpMAINIO, aHAIU3HPOBATH
OTEYECTBEHHBIN U 3apyOCKHbBIN OIBIT 10 TeMaTuke uccienopanuii (I1K-13)

- CIOCOOHOCTBIO IUIAHUPOBATH OSKCIEPUMEHTAJIbHBIE HMCCIEIOBAHMSA, IMOJYYaTh,
00pabaThIBaTh U AaHAIM3UPOBATH MOJTy4eHHbIe pe3ynbraThl ([TK-15).

3namo:

- TEXHUKY O€30TIACHOCTH B JIA0OPATOPHH OPraHUYECKON XUMHUU;

- IPHUHIIAITEI 0€301TACHOTO 0OpAIICHHS C OPraHUYECKUMHU COCTUHEHUSIMU;

— METOJIbI ¥ BUJIBI XpoMaTorpaduu JJIst OTIPEICIICHUS] COCTaBa PEAKIIMOHHON CMeCH;

- TEOPETUYCCKHE OCHOBBI CIOCOOOB BBIJCICHUS, OYHCTKHM W UACHTH(DHUKAIMH
OpPraHUYECKUX BEIIECTB;

— IKCIIEPUMEHTAILHBIC METOIBI TPOBEICHUS OPraHUUECKUX PEAKITUH, TPOTEKAIOITUX
0 Pa3IUIHBIM MEXaHU3MaM;

- OCHOBHBIE OOIIMEe METOJAUKH B3aMMHON TpaHC(HOPMAIMH KITACCOB OPTaHMYECKUX
COCIMHEHU .

Ymemo:

— MPUMEHSTH TEOPETUICCKUE 3HAHUS U SKCIICPUMEHTAITBHBIC METOIbI UCCIICIIOBAHHUS
OpPraHWYECKON XUMUH TPU PEIICHUH MPO(EeCCHOHAITBHBIX 33]1aY;

— chopmynupoBaTh  mpoOiemy W 00OCHOBaTb  BBIOOp  mpuOOpPOB U
AKCMEPUMEHTAIBHBIX METOJIOB MCCIICIOBAHHMSI, IIOCTABUTH IEJIM U 3aJa4d U HAMETUTh IyTH UX
JOCTHKEHHS;

— CUHTE3UPOBATH COCTUHEHUS 110 TIPEIOKEHHON METOTUKE;

— MPOBECTH BBIJICICHUE W OYHCTKY CHHTE3MPOBAHHBIX BENIECTB Ha OCHOBE
TEOPETUYECKUX 3HAHUU 110 OPraHNYECKOW XUMUU;

- BBIOMpATh PpAlMOHANBHBIM CHOCOO BBIACTICHUS U OYUCTKA OPraHu4eckoro
COEJIMHEHUS;

- MPECTaBIATh JaHHble JabOpPaTOPHOTO KCCIEAOBAHHWA B BHUIE TI'PaMOTHO
0(hOPMIICHHBIX METOIHK;

- MIPOBOJUTH AHAJIN3 M KPUTHUYECKHU OLIEHHWBATH MOJTYYEHHBIE HKCIEPUMEHTaJIbHbIE
JaHHbIE, 00001IaTh U JeaTh 000CHOBAHHBIEC BBIBO/IbI HAa Oa3e MPOBEAEHHBIX OTBITOB;

- BbIOpaTh croco0 uACHTU(PUKAIIMY OPraHUYECKOTO COSTMHEHUSI.

Bnaoemuv:

- KOMIIJIEKCOM COBPEMEHHBIX SKCIIEPUMEHTAIBHBIX METOJIOB OPraHU4eCKOW XUMUU
JUIS PEIlIeHUs KOHKPETHBIX UCCIIeI0BATENbCKUX 3a/1a4;

- JKCIEPUMEHTAJIbHBIMU METOIaMU TIPOBEJCHHS OPraHMUEeCKUX CUHTE30B.

- OCHOBHBIMH METO/IaMU UJCHTU(PHUKAIINN OPTaHUYECKUX COCTMHEHUN

- nprueMaMu 00pabOTKU U BBIJICICHUS CHHTE3UPOBAHHBIX BEIIECTB;

3HAHUSIMH ~ OCHOBHBIX 3aKOHOB OpPraHMYECKOM XUMHUU IS COJEepKATEeIbHOMN
WHTEPIPETAINH MTOJTY4EHHBIX YKCIEPUMEHTATbHBIX PE3YIbTAaTOB.

3. KpaTkoe conep:kaHue 1UCHUILINHBI

be3onacHble npueMsl 1 paBuiIa paboThl B 1a00paTOpUN OPraHUYECKO XUMHUU.

OOuire MeTo bl paboThI B TabopaTtopun opranndeckoit xumuu. Ilocyna, Hanbosee yacto
npuMeHsiemass B saboparopuu. HarpeBanme. Oxnaxnenue. IlepememmuBanue. MeTobl
UACHTU(GUKAIMY U OYUCTKU OpraHUYecKux BeuiecTB. VneHTuuKaus opraHuyeckix BelecTB
MIOCPE/ICTBOM ~ pa3iauuHbIX BuAOB xpomarorpadpum (TCX, xpomartorpadpus Ha Oymare,
noHooOMeHHasi xpomatorpadus, BDXKX), Ttemmeparypsl IulaBieHUs U pePpaKTOMETPHH.
MeToapl CrIeKTpaTbHON MICHTH(PUKALUN OPraHUUECKUX COEANHEHUH.

Henmn u 3amaun SKCHEpPUMEHTa B OPraHMYECKOM CHHTE3€e. TeopeTHYecKHe OCHOBBI
nporecca. Bpibop ycnoBuit peakumu. Pacuer cuuTeza. OOmmMe mpaBuia MOATOTOBKH U
npoBefeHus: cuHre3a. TexHuka 6e3omacHocTH. [lpubop s mpoBeaenus: cunrtesa. [IpoBenenue
ombiTa. KOHTpoNb 3a X0/10M peakiuu. BeinenenHue, ouncTka W aHaiau3 mnpojykra. CHUHTE3bI



BELIECTB PA3IMUHBIX KJIACCOB OPraHMYecKUX coeAuHeHuil. [IpoBeneHHe 3KCIIEpUMEHTAIBHBIX
METOJIOB UCCJIEA0BAHUS PEAKLIHIA.

[IpoBenenue peakuuii, IpOTEKAKOUIUX 10 MEXaHU3MAM:

- HyKJICO(UIILHOTO 3aMeIeHUs — CHHTE3 TaJOr€HAIKAHOB;

- HYKJICO(QHIBHOTO MPHUCOCIANHEHUS — CHHTE3 CJIOXHBIX 3(PUPOB KapOOHOBBIX KHUCIOT,
aMHJIOB KapOOHOBBIX KUCJIOT, a30TCOICPIKAIINX AJTBJIETU/IOB U KETOHOB;

- ANEeKTpO(MIBHOTO 3aMEIIEHUS B apPOMATUYECKOM pSIy — pEaKIUd HHUTPOBAHMUS,
OpoMHpOBaHUs, CyITb(PUPOBAHNUS;

- peakuuii JUa30THPOBAHUSI U A30COUYETAHUS;

- peakuui okucieHus (CHUHTE3 aineroHa, 1,4-OeH30XWHOHA, OCH30MHOW KHUCIOTHI) U
BOCCTaHOBJICHHUSI.

4. O0beM yueOHOM THCHMIINHBI

Bunel yue6HOM paboTh B 3ageTHBIX B akagem.
eIMHUIIAX qacax
O0mas Tpy10eMKOCTh JMCHUIIJIMHBI 10 Y4eOHOMY ILIAHY 2 72
AY/IMTOpPHBIE 3aHITHS: 32/36 32
Jlexuunm (Jlek) - -
[IpakTnueckue 3anstus (113) - -
JlabopaTopust 32/36 32
CamocrosiTeibHas padora (CP): 40/36 40
Buja koHTpoOJIsi: 3a4eT / IK3aMeH - 3auer
Bupr yue6HOM paboThI B
B 3aueTHbBIX
aCTPOHOM.
eIMHULAX
gacax
OO0mas TpyA0eMKOCTh JMCHHMIIJIMHBI 10 Y4eOHOMY IJIaHy 2 54
AyaUTOpPHBbIE 3aHATHS: 0,89 24
Jlexuunm (JIek) - -
[Ipaktuueckue 3ausarus (113) - -
JlaGopartopust 0,89 24
CamocrositesbHas padora (CP): 1,11 30
Bua koHTpoJs: 3a4eT / IK3aMeH - 3ager

AHHOTANUA padoyeil MPOrpaMMbl THCUUILIHHBI
JlaGopaTropHblie padoThbl N0 PU3HUECKONH XUMHHM TPOIECCOB PALMOHAIBLHOTO
HCI0JIb30BaHusl chipbeBbIX pecypcos (B1.B. 12)

1. lesn u 3a70a4 JUCIHHILTHHBI

Henap IMCHUNIMHBI-O3HAKOMUTH M PACKPBITh BO3MOKHOCTH OCHOBHBIX 0a30BBIX
AKCMEPUMEHTAJIBHBIX METOJIOB (U3NYECKOM XMUMHUHM, HAYYUTh CTyAEHTa BHUIETh 0O0JacTH U
mpenenbl MPUMEHEHHUsT 3TUX METOJIOB MCCIENIOBaHUS, YETKO MOHMMATh MX MPUHIUMHUAIbHBIE
BO3MOYHOCTHU M OTPAHUYEHUS MTPH PEIICHUN KOHKPETHBIX IKCIIEPUMEHTAbHBIX 3a/1au.

3agauu u3ydeHUs AMCUUIUIMHBI CBOAATCA K (DOPMUPOBAHMIO Y CTYJIEHTAa TBOPYECKOTO
MOAX0/1a K Pa3BUTHUIO HABHIKOB (DM3UKO-XMMHUYECKOTO HUCCIIEOBAHMS, IPAMOTHON MOCTAHOBKE
mabopaToOpHOTO WCCIEAOBAHUS U HAXOXKJIEHUIO TMyTed ero pealu3alud, aHaau3a u
0000IIEHUATIONYYEHHBIX KCTIEPUMEHTAIBHBIX PE3YIbTATOB.

2. B pe3yabTare n3yueHusi Kypca CTYAEHT JI0JI:KeH:

Oobnadamp cnegyromiuMu KOMIIETEHIUSAMMU:



- CMOCOOHOCTBIO  HCIIOJIB30BATH  OCHOBHBIE  3aKOHBI  €CTECTBEHHOHAYYHBIX
JMCUUIUIAH B IPO(PECCHOHATIBHON eI TeIbHOCTH, IPUMEHSATh METOAbI MATEMATHUYECKOTO aHaIN3a
Y MOJICIIMPOBAHUS, TCOPETHUECKOTO U IKCIIEpUMEHTalIbHOTO nccienoanus (OI1K-2);

- CMOCOOHOCTBIO IUIAHUPOBATH OKCIIEPUMEHTANILHBIC HWCCIICAOBAHUS, II0JIy4aTh,
00pabaThIBaTh U aHAIM3UPOBATH MOJTy4eHHbIe pe3ynbTarhl ([1K-15).

3name:

— IPUHIUIEL paOOTHI M CXEMBI HCIIOJIB3yEMBIX H3MEPUTEILHBIX YCTAaHOBOK;

- BO3MOKHOCTH METOJIOB CHEKTPOXMMHHU ISl TIPOBEICHHS KadeCTBEHHOTO W
KOJIMYECTBEHHOTO aHAJIN3a XUMHYECKHX CHUCTEM, OIPENEICHUS TEPMOJMHAMUYECKHX CBOMCTB
XHMHUYECKUX BEIECTB;

- KOHJIYKTOMETPUYECKHUUTIOTEHITHOMETPUICCKU I METOIbI HaXOXKJICHUS
TEPMOJAMHAMHUYECKUX  XAPAKTEPUCTHK DIIEKTPOJUTOB (AKTUBHOCTEH ©  KOA(DPHUIMEHTOB
aKTHBHOCTH, KOHCTAHTBI IUCCOIIUAIINH, TEPMOANHAMHYECKUX XapaKTEPUCTUK PEAKIINN);

- (U3NKO-XUMHYECKUE METOIBI UCCIENOBAaHUS M aHajm3a (a30BBIX PAaBHOBECHUH B
OJTHO- 1 MHOTOKOMIIOHEHTHBIX CHCTEMaX, ITyTH MOCTPOCHUS (Pa30BBIX AUArPaMM COCTOSIHHS,

- OKCTIEPUMEHTAIbHBIE METOAbl HM3y4YeHUS KHHETHUKHM XUMHUYECKUX pEeaKIui,
CTIOCOOBI OTIpEIeIIEHUs] KOHCTAHT CKOPOCTEH M MOPSIIKa XUMUIECKUX PEAKIIHH.

- KaJOPUMETPHUECKUE METOBI OTIPEIEIICHUS TETUIOEMKOCTH, TETUIOBBIX 3PPEKTOB U
JIPYrUX TEPMOXUMHUECKUX CBOMCTB U3ydaeMbIX OOBEKTOB.

Ymemo:

- MPUMEHSTh TEOPETHUECKHIE 3HAHUS U IKCTIEPUMEHTAIILHBIE METO/IbI HCCIICI0BAHMUS
¢bu3nyecKoil XMMUU IpU pPelIeHNH NMPoPecCHOHANbHBIX 33/1a4;

— chopmyaupoBaTh MpobaeMy U 000CHOBATH BHIOOP IKCIEPUMEHTAIHHOTO METO/1a
UCCIIeIOBaHUS, IOCTABUTH LIENU U 3374l M HAMETUTh IYTH UX JOCTHUKECHHUS,

— MMPOBECTH MAaTEMaTUUYECKYI0 00pabOTKY HSKCIIEpUMEHTAIBHBIX JTaHHBIX Ha Oa3ze
TEOPETUYCCKUX 3HAHUM 10 (PU3HIECKON XUMUU;

— MPEACTABIATH JaHHBIC JJAOOPATOPHOTO UCCIEAOBaHUS B rpaduieckoit opMe U Ha
OCHOBE TOJYYEHHBIX 3aBHUCHUMOCTEH OIpEAeNsTh COOTBETCTBYIOIIHME TEPMOIMHAMHYECKHUE U
KMHETUYECKUE XapaKTePUCTUKU XUMHUYECKON CUCTEMbI M XMMHUECKOT0 IIPoIecca;

- IPOBOAMTH AaHAJIM3 M KPUTHUECKU OLIEHWBATH MOJYYEHHBIE HKCIEPUMEHTAaJIbHbIC
JaHHbIE, 0000IIaTh U JeaTh 000CHOBAaHHBIEC BBIBO/IBI HA 0a3e MPOBEAEHHBIX OTBITOB.

Bnaoemy:

- KOMIUJIEKCOM COBPEMEHHBIX SKCIEPUMEHTAJIbHBIX METOJ0B (U3NYECKON XUMHUU
JUIS PEIlIeHUs] KOHKPETHBIX UCCIIEI0BATEIbCKUX 3a/1a4;

- 9KCIIEPUMEHTAIbHBIMH METOJaMH  HCCIIEIOBaHHUSI COCTOSIHUSL ~XUMHYECKOTO
paBHOBECHS M KHHETHKH XUMHUYECKOTO IMpoliecca.

- npueMaMu 00pabOTKM TMOJIyYEHHBIX OIBITHBIX JAHHBIX JJIS BBISBICHHUS U
YCTAHOBJICHHSI B3aUMOCBSI3ed MEXAy TEPMOJMHAMUYECKHMMH CBOHWCTBaMU M (U3NYECKUMU
napaMmeTpamu mpoiiecca;

- 3HAHMSIMH OCHOBHBIX 3aKOHOB (DM3MYECKOW XUMHUHU i1 COJAEpKaTelbHOU
WHTEPIPETAINH MMOJTYYEHHBIX YKCIEPUMEHTATbHBIX PE3YIbTAaTOB.

3. KpaTtkoe conep:kaHue IUCHUILINHBI

[IpumeHeHre MeTOIOB  (PU3MKO-XMMUYECKOTO HCCIENIOBAaHMS ULl  ONpEIeTIeHUs
TEPMOJIMHAMHYECKUX U KHHETHYECKUX XapaKTePUCTUK XUMHUYECKUX CHCTEM.

CrnexTpoxuMuyeckue MeToasl  uccienoBaHus.KadecTBeHHBIH  aHannM3  BellecTBa
(ompeneneHne MEXBAACPHBIX PACCTOSAHUI, MOMEHTOB HMHepHHMH Mosekyn). OrmnpeneneHue
KOJIMYECTBEHHBIX XapaKTEPUCTUK (CTENEHW JAUCCOIMAIMM W KOHCTaHTBl U CCOIMAIINU
AJIEKTPOJIMTOB, TEIUIOEMKOCTH BEIIECTBA).

DnekTpoxuMHUYecknue  MeToAsl  uccienoBaHus.Konaykromerpus.  OnpezneneHue
KOHCTAHTBl JMCCOLMAIMM CJIA00T0 3JEKTPOJIUTA, CTENEHH JAMCCOLMAINM, HICKTPUYECKON
IPOBOJUMOCTH  HpU  OECKOHEYHOM  DPa30aBI€HUH  KOHAYKTOMETPHYECKUM  METOJIOM.



[Torenuuromerpus. OnpeneneHrne TepMOIMHAMUYECKUX XapaKTEPUCTUK XUMUYECKOW peakuuu (

AH®, AG®, A,S°), TemnepaTypHoro kodddunuenta IJ1C (dE® / dT ), cranmaprroii J1C (E°),
U3Y4€HHUE BIUSHUSA 100aBOK HAa OTEHLUAN JIEKTPOa.

dazoBoe PaBHOBCCUC B OJHOKOMIIOHCHTHBLIX CHCTCMaX. DU3NKO-XUMUYCSCKUI aHaIn3.
N3yuenune 3aBUCHMOCTH CBOMCTB cUCTEeMBI OT €€ coctaBa. Kpusbsie oxnaxaenus. OnpeaeneHue
COCTaBa IBTEKTHYECKOW cMecH. IlocTpoeHne nuarpaMM KMIIEHMS M JUarpaMmM IUIABKOCTH IS
OuHapHBIX cucteM. OrpaHHYEHHAst PACTBOPUMOCTD B TPEXKOMIIOHEHTHBIX CUCTEMAX.

Xumuueckoe paBHoBecue. OrnpeneneHne KOHCTaHTbl XMMHMYECKOTO PpPaBHOBECUS U
TEIUIOBOTO AP PEeKTa XUMUIECKON PEaKLMU Ha IpUMepe peakiiuii pa3IoKeHHUS.

Tepmoxumus. Kanmopumerpust. Onpenenenue TEINIOEMKOCTHU BCILIECTB
KAIOPUMETPUYIECKUM METOJ0M.
4. O0beM yueOHOM THCHHMIIINHBI
B 3a4eTHBIX B aKaJieM.

Buasbl yueoHoii padoThl

eTHHUAX yacax
O01mast TPy10eMKOCTh THUCHUTLUIMHBI 110 Y4eOHOMY 30 108
TUIAHY '

AYIHTOPHBbIE 3aHSITHS: 0,89 32
JlabopaTopus 0,89 32
CamocrositesibHas padora (CP): 2,11 76
Buja koHTpoOJIsi: 3a4eT / IK3aMeH — 3ayer

B 3a4Y€THBIX B AaCTPOHOM.

Buasbl yueOHoii padoThl

eIMHHIAX yacax
OO01mas Tpya10eMKOCTb JUCHUILIMHBI 10 Y4eOHOMY 30 81
ILUIAHY

AyauTOpPHBbIE 3aHATHS: 0,89 24
JlaGopaTtopust 0,89 12
CamocrositesibHas padora (CP): 2,11 57
Bua koHTpoOJIs: 3a4eT / IK3aMeH - 3a4yerT

AHHOTANUA padoyeil MPOrpaMMbl THCHUILIHHBI
JlabopaTOpHbIH NPAKTHKYM 10 NPOLECCAM U aNNapaTaM XUMHYECKON TeXHOJIOTHHU
(b1.B. 13)

1. Heab TUCHUIIMHBI:

3aKkperuieHre 3HaHU|, IOJIYYEHHBIX NPU U3y4eHUH AUCHUIUTHHBI «IIporecchl 1 anmapatbl
XUMHYECKON TEXHOJOTHUM» B OONAaCTH OCHOB THIPABIUYECKUX, TEMJIOOOMEHHBIX U
MaccOOOMEHHBIX TMPOIECCOB, YTO HEOOXOIMMO TpU MOATOTOBKE OakajJaBpOB MO JaHHOMY
HaIpaBJICHUIO 1711 HAYYHO-UCCIIEI0BATEIbCKON U MPOEKTHO-TEXHOJIOTUYECKOH A TENbHOCTH.

2. B pe3yabrare wu3yuyeHus JUCHUIUIMHBI 00yYalluiics N0 mporpamme
0akaJlaBpUATAa 10JIKEH

001a0amp CAeAYIOUMMHA KOMIETEHIUAMU:

- CIOCOOHOCTHIO MCTOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX NUCIUIUIMH B
npodeccHoOHAIbHON  ESTENbHOCTH, TMPUMEHSATh METOJIbl MaTeMaTHYeCKOTO aHaiu3a |
MOJICITMPOBAHUS, TEOPETUYECKOTO U dKCIIepuMeHTanbHOro uccnenoanus (OIK — 2);



- CIIOCOOHOCTBIO UCTIOIB30BATh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JIJIsl TOHUMAaHUS
OKpyXatoriero mupa u siieruii npupoast (OIIK — 3);

- TOTOBHOCTH OCBauBaTh U 3KCILIyaTHPOBATh HOBOE 00OPYI0BaHUE, IPUHUMATh y4acTHE B
HaJaKMBAHUU, TEXHUYECKHUX OCMOTpaX, TEKYIIUX PEMOHTaX, IPOBEPKE TEXHUYECKOTO COCTOSHUS
obopynoBanus u nporpammHubIx cpezacts (ITK-7);

- CIOCOOHOCTBIO IUIAHUPOBATH OSKCIEPUMEHTAJIbHBIC HCCICAOBAHUS, IIOJIy4aTh,
00pabaThIBaTh U aHATU3UPOBATH MoJTydeHHbIe pe3ynbTarsl (ITK -15).

3namo:

- 3aKOHBI IEPEHOCA UMITYJIbCA, TEIJIOTH U MacChl;

- OCHOBHBIE YpPaBHEHMs MPHUKIAJHON THUIPABIMKU U 3aKOHOMEPHOCTHU IMEpPEMEIICHUS
JKUJIKOCTEH;

- OCHOBHBIE 3aKOHOMEPHOCTH IPOILIECCOB OCAXJIEHUS, QUIBTPOBAHUSA U TEUCHUS 4epes
3€pHUCTBIE CIIOU;

- (U3NYECKYIO CYIIHOCTH MPOIIECCOB TEIJIO- U MACCOOOMEHA; OCHOBHBIE KWHETHYECKHE

3aKOHOMEPHOCTH MacCOIepeHoca ISl CUCTEM ra3(mmap)-KUIKOCTh;

- TUIOBBIE MPOLIECCHl XUMUYECKOM TEXHOJIOTUH, COOTBETCTBYIOIIME aniapaThl X METO/IbI
UX pacuera.

Ymemo:

- OIIpEeNIeNATh XapaKTep JABMKEHUS KUIKOCTEH U ra3os;

- HCTI0JIb30BaTh OCHOBHbBIE KHHETHUECKHE 3aKOHOMEPHOCTH TEILJI0- U MaccolepeHoca npu
aHaJIM3€e TEIJIOBBIX U MaCCOOOMEHHBIX ITPOIIECCOB;

- COCTaBJISITh MaT€pHaJIbHBIE U TETIOBBIE OANaHChI ISl CUCTEM Ta3(map)->KUKOCTb;

- paccuMThIBaTh MapaMeTpbl HACOCHOTO, TEIIO- U MacCOOOMEHHOTO 000PYA0BAHNUS;

- COCTaBJISITh TEXHOJOTMYECKUE CXEMbI M N300pakaTh Ha HUX OCHOBHBIE allaparsl;

- AHAJIM3HMPOBATH D3KCIEPUMEHTAJIBHO IIOJIYYEHHBIE U TEOPETHUYECKH PpACCUMTAHHbBIE
IoKa3aTesau paboThl alnaparos.

Bnaoemuv:

- METOJIOJIOTHEN pacyeTa THAPOMEXaHNYECKUX, TEIIOBBIX U MAaCCOOOMEHHBIX IPOLIECCOB.

- METOJIaMH COCTaBJICHUS TEXHOIOTUYECKUX CXEM.

3. KpaTkoe conep:xxaHue TUCIHHIINHBI

Ne /i

HaumenoBanue J1abopaTopHbIX padoT

1 OmnpeneneHne pe>KMMOB TCUCHUS JKUIKOCTEH.

2 W3y4yenune nmpouiisi CKOpocTei NOTOKa B TPyOOIIPOBOIE.

3 I'mapaBnugeckoe CONPOTUBIICHHE B TPYOOIIPOBOAax (METAIIMYECKOM U
CTEKJSIHHOM) M 3JIEMEHTax TPyOOIIpOBOTHOI apMaTypHl.

4 OmnpezeneHye TUAPaBIMYECKOr0 CONPOTHUBIICHHS IPSIMOTO Y4acTKa TpyOonpoBoa.

5 OmnpezeneHre THAPaBIMYECKOr0 COTPOTUBIICHUS B 3JIEMEHTAX TPYOOIIPOBOIHOM
apMartypsl (quadparma, IpocceabHbIA BEHTHIID).

6 Omnpenenenne TupOANHAMHYECKOTO COITPOTUBIICHHS CYyXOH CUTYATOM Tapenku
KOJIOHHOTO armapara.

7 OmnpeneneHne TUPaBIMUECKOro COMPOTUBIIEHHUS OPOIIAeMON CUTYATOM TapeaKu
KOJIOHHOTO armapara.

8 W3mepeHne ruipaBiInyeckoro COnpoTHBIECHHS TPYOHOTO U MEKXTPYOHOTO
POCTPAHCTBA TEMJIO0OMEHHOTI0 anmapara.

9 KannOpoBka pacxooMepa BECOBBIM METOJIOM.

10 W3yueHne xapakTepuCTHK IEHTPOOEKHBIX HACOCOB.

11 Omnpenenenue ko3 duimerTa Temuonepesadu B IByXTPYOHBIX TEIIIOOOMEHHHUKAX.

12 Tennonepenaya B METAUIMYECKOM M CTEKISTHHOM  KOXKYXOTPYOHBIX
TETMI00OMEHHUKaX.

13 VHTEeHCHBHOCTD TeIJIONEpeayy B MJIACTUHYATOM TEIJIO0OMEHHUKE




IIOTPYKHBIM 3MEEBHKOM.

14 N3yuenue mporecca HECTAIMOHAPHOTO TEIJIOOOMEHA B arapaTe ¢ MEIIAJKOW U

HacaJI04YHOM KOJIOHHE.

15 Omnpenenenue KOA(pQPHUIMEHTOB MAaCCOOTIA4YM B Tra3oBOd (asze MpH HCHAPEHHH
KUJIKOCTHU B BO3[[yIHHBII>i IMOTOK WJIK IMPU KOHACHCAWH I1apa Ha IVICHKC JKUAKOCTU B

16 Omnpenenenne KOA(pQHUIMEHTOB MAaCCOOTIAYM B JKUAKOW (asze mpu aecopOrum
JIMOKCHJIa YIJIepo/ia U3 BOJIbl B IUIEHOYHOMN KOJIOHHE.

17 W3ydyeHne coBMECTHOIO TEIUIO- U MacCOOOMEHA B HACaJA0YHOW KOJIOHHE.

18 M3yuenue mporiecca npocToil meperoHKu OMHAPHONW CMECH W30TPOTIAaHOJI-BO/IA.

19 W3ydenue npouecca npocToi NeperoHKu OMHAPHON CMECH BOJA-3TUIIEHIJIMKOJIb.

20 N3ydeHue nmpolecca Neproanyeckoil pekTudukanuy OMHaApHOM cMecH ATaHOJI-BOJIA.

21 Pa3nenennie pacTBOpoB HU3KOMOJIEKYJISIPHBIX BEIIECTB 0OPATHBIM OCMOCOM.

22 Ompenenenre CKOPOCTH CBOOOJHOTO OCAKJEHHUS TBEPABIX YaCTHI[ W BCIUIBITHS
ITY3bIPEN B )KUAKOCTSIX.

23 Nzydenne mporiecca GUIBTPOBAHUSI CYCIICH3HH.

24 ['upoiMHaMuKa HEMOBUKHOTO U TICEBJ00KUKEHHOTO 36pHUCTOrO CIIOS.

4. O0beM y4eOHOH TUCUUNJIMHBI

Buner yue6HOM paboTh Bcero VI cemectp
3au. ef. Ax. gac. | 3au. en. AK.
gac.
OOmass  TPyIOEMKOCTh  JUCIUIUIMHBI  TI0
yu4eOHOMY IIaHy 2 72 2 72
KonTtakTHasi pabora: 0,89 32 0,89 32
Jlexumm (Jlek) - - - -
[Tpaktuueckue 3ausatus (113) - - - -
Jla6.paboThl 0,89 32 0,89 32
CamocrositesbHas padora (CP): 1,11 40 1,11 40
Buj nTOroBoro KOHTpOJIsA: 3a4eT ¢ OLEHKOM - - - -
Buner yue6HOI paboTh Bcero VI cemectp
3au. en. Actp. yac. | 3au. en. AcTtp.
gac.
O06miass  TPyIOEMKOCTh  JUCHUIUIMHBI  TIO
y4yeOHOMY IIaHy 2 54 2 54
KonrakTHasi pa6ora: 0,89 24 0,89 24
Jlexuunm (JIek) - - - -
[Ipaktueckue 3anstus (113) ) - - :
Jla6.paboTsl 0,89 24 0,89 24
CamocrositesbHas padora (CP): 1,11 30 1,11 30
Bua uTOroBoro KOHTpOJIA: 3a4eT ¢ OLEHKOM - - - -

AHHOTanusA padoveil MPOrpaMmbl JUCHUIIITHHBI

IMpoexkTHpOBaHKe MPOLECCOB U ANNAPATOB XUMHYecKoii TexHojoruu (b1.B. 14)

1. lleab AMCIUILIAHBI.

CYH_[CCTBCHHO pacliupruTb, CUCTCMATHU3UPOBATH U HCIIOJIB30BaTh Ha ITPAKTHUKE 3HAHUM
OCHOB T'HAPABIIMYCCKUX, TCIIJIOBBIX U MacCOOOMEHHBIX IIponeccoB XUMHUYECKOM TCXHOJIOTHH,
MO3BOJIAIOIHUX BBIITYCKHHUKAM OCYHICCTBJISITH HAYYHO- HCCICHOBATCIBLCKYHO U IIPAKTUYCCKYIO

paboTy Ha IPEANPHUATUSX.




2. B pe3ynbraTe M3y4eHUs AUCHUILUIMHBI OOyJaroluiics 1Mo mporpaMme OakaiaBpHara
JIOJIXKEH:

001a0amp CneayOIMUMI KOMIIETCHIUSIMHU:

- CHOCOOHOCTBIO YYacTBOBATh B COBEPIICHCTBOBAHMU TEXHOJIOTMYECKUX IPOIECCOB C
MO3UIMIA PHEPTO- U PecypcocOepeKeH s, MUHUMH3AIUK BO3ACHCTBUS HAa OKPYXAIOIIYIO CPENy
(IIK-2);

- TOTOBHOCTHIO OOOCHOBBIBATh KOHKPETHBIC TEXHHYCCKHUE PEIICHHS TMPH pPa3paboTKe
TEXHOJIOTHYECKHUX TPOIECCOB; BEIOMPATh TEXHHUECKUE CPEJCTBA M TEXHOJIOTHH, HAIPaBICHHBIC
Ha MHHAMHU3AIMIO aHTPOIOIC€HHOTO BO3ICHCTBHS Ha OKpyxaroryio cpeny (ITK-5).

- CHOCOOHOCTBIO IUIAHUPOBATH OKCIEPUMEHTAJIbHBIE HMCCIEIOBAHMSA, MOJYYaTh,
oOpabaTeIBaTh U

aHaJIM3UPOBaTh NoJydeHHbIe pe3ynbTarsl (ITK-15).

3namo:

- METOJIBI pacyeTa TeIyIo- ¥ MaCCOOOMEHHBIX aIapaToB;

- OCHOBHBIC IPHUHIIUIIBI OPTaHU3AIUH TPOTIECCOB XUMHUYECKOH TEXHOJIOTHH;

- TUTIOBBIE MPOIIECCHI XUMHYECKOHN TEXHOJIOTUH, COOTBETCTBYIOIIHE AIMTApaThl H METOIBI
UX pacyera;

- METOJIbl COCTABJICHHS TEXHOJIOTHIECKAX CXEM C HAHECEHHEM BCEX allaparoB.

Ymemo:

- COCTaBJISTh MaTepUAIbHBIC M TETUIOBBIE OANAHCHI JJISl CHCTEM Ta3-KHUIKOCTD;

- paccUMTHIBATh MapaMeTPhI TETUIO - © MAaCCOOOMEHHOTO 000PYIOBaHUS U HACOCOB;

- moa0upaTh  CTaHIApTHOE OO0OpyJAOBaHWE, HCIOJB3YyEeMOE B  XUMHUYECKOU
TTPOMBIIIIJICHHOCTH.

Bnaoemuv:

- METOJIOJIOTHEW pacyeTa OCHOBHBIX MapaMeTpPOB THIPOMEXaHWYECKUX, TEIUIOBBIX H
MaccOOOMEHHBIX MPOIIECCOB;

- OCHOBaMH MPABHJIBHOTO MOA00pa TEIIO 1 MaCCOOOMEHHOTO 000PYI0BaHHUSI;

- METOJaMHU COCTaBJICHHUS TEXHOJOTMYECKUX CXEM U Tpauueckoro u300paKeHHs
OCHOBHOTO 00OPY/ZIOBaHUSI.

3. KpaTkoe coaep:kaHue TuCHUILINHBI

Benenue. Onucanue NpUHIUINAAILHON CXeMbI peKTU(DHUKAIIMOHHOW YCTaHOBKH
HenpepsIBHOTO JeiicTBus. CpaBHEHHE U 00JIaCTH IPUMEHEHUS HACaIOUYHBIX U TapelbyaThIX
koJioHH. [TocTpoeHne paBHOBECHOM TMHUHM Ha OCHOBE MOJYYEHHBIX UHIUBUYaIbHBIX 3aaHUN.

Monyns 1. Pacuer pekTuduKkaimOHHON KOJOHHHI.

Pacyer HacajmouyHOW U TapenpyaTod pPEKTU(PUKALMOHHOW KOJIOHH HENPEPHIBHOTO
neiictBus. MatepuaibHblii OanaHc KOJOHHBL PacueT MUHMManpHOro M paboyero ¢erMoBOro
gucna. I[loctpoenue pabGounx nuHuA. Pacder ckopocTd mHapoB W AMaMeTpa KOJIOHHBI.
Omnpenenenue BBICOTHI ammapara. PacueT TruApaBIMYEeCKOrOo COMPOTHUBICHUS KOJIOHHBI.
CpaBHeHHE [aHHBIX pacyeTa HacaJ0oYHOW M TapenbyaToid KoJoHH. COIMOCTaBlIeHHE JaHHBIX,
MOJIyYEHHBIX M0 MPOrpaMMaM KOMITBIOTEPHBIX U PYYHBIX pacueToB. BbIOOp KOJIOHHBI.

Monayns 2. Pacuet u BEIOOD TEMI00OMEHHUKOB.

Pacuer u BbI60Op TEMI000MEHHUKOB (MCTIApUTENs, KOHACHCATOPa, IO0TpeBaTers,
XOJIOIMIBPHUKOB IUCTUILIATA M KYOOBOTO OCTaTKa) Mo oomiei cxeme. ComnocTaBieHne JaHHBIX,
MOJIy4YEHHBIX O MPOrpaMMaM KOMITBIOTEPHBIX U PYYHBIX pacueToB. | napaBIudeckuii pacyer.
Br16op ontumManbHOrO BapraHTa TEIIO0OMEHHUKA.

Monayns 3. ['mapoauHaMudeckue pacueThl.

Pacyer ruapaBI4ecKkoro ConpoTUBIEHUS TPyOOTIPOBOAOB. PacueT onTuManbHBIX
JMaMeTpoB TpyOoIpoBoA0B. Pacuer u moadop HacocoB.

Monyns 4. I'paduueckoe opopmiieHue.

Texnonornueckas cxema. PektudukanronHast KOJIOHHA ONIPEICIICHHOTO THITA C
M300pakeHNeM JieTanell KOHTAKTHBIX 3JIEMEHTOB, PACCYMTAHHBIX B MOAyIe 1.



4. O0beM yueOHOM M CUNIITHHBI

VIl cemectp
Bua yueOHo# paGoThl
B 3a4.
B akagem. yacax
eIUHHUIIAX
OO0uiasi TPy10€eMKOCTb IV CIIUTIJIMHbI 72 2,0
AyAUTOpPHBIE 3aHATHS: 16 0,44
Jlexun - -
[IpakTnueckux 3anaruii 3anarus (113) 16 0,44
CamocTrosTenpHas paboTa: 56 1,55
By uTOroBoro KOHTpOJIA: 3a4eT

VIl cemectp
Buja yueOHo# padoThbl B
B  3aderHbIX
ACTPOHOMHYECKHX
eTMHHIIAX
yacax
OO0u1asi TPy10€eMKOCTb IV CIIUTIJIMHbI 54 2,0
AyIMTOpHBbIE 3aHATHS: 12 0,44
Jlexmmn - -
[Tpaktuueckux 3ansatuit 3anstus (113) 12 0,44
CamocTosTtenbpHas paboTa: 42 1,55
By uToroBoro KOHTpOJIs: 3a4eT

AHHOTANUA padoyeil MPOrpaMmMbl Y4eOHOM THCUMIIIIMHBI
DJIEKTPOTEXHUKA U NMPOMBbILLIeHHas diekTponnka (b1.B. 15)

1. Ieab AMCHUNINHBI:

(dbopmupoBaHre y O00y4aroNIMXCs KOMIIETEHIUI, 00eCeYnBaOIUX TEOPETUUECKYIO U
MPAKTUYECKYI0 TOJrOTOBKY BBIIYCKHHKA, YMEIOUIEr0 BbIOMpaTh U  OKCIUTyaTHPOBATh
AIIEKTPOTEXHUYECKHE U JJIEKTPOHHBIE YCTPOWCTBA, BJIAJICIOIIETO HABBIKAMU HCIOJIb30BaHUS
COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJOTUH Ui aBTOMATH3UPOBAHHOTO MOJEIHPOBAHUS U
pacuéra 3MeKTPUUECKHUX U DJIEKTPOHHBIX IEMNeil.

2. B pe3yabTare uzyuyeHuss IMCUHUILIMHBI o0ydaolmiics 1O mNporpamme
0akajiaBpuaTa J10JIKeH:

0671a0emp CIEIYIOIUMUA KOMIIETCHIIHSIMHU:

- CIOCOOHOCTh peliaTh CTaHAApTHBIE 3aJaud MPOo(ecCHOHANBbHON NeATEeIbHOCTH Ha
OCHOBE MH(OPMAIIMOHHON 1 Oubnuorpadudeckoil KyabTypsl ¢ IpUMEHEHHEM WH(OPMAIIMOHHO -
KOMMYHHKAITIOHHBIX TEXHOJOTHMM M ¢ Yy4ETOM OCHOBHBIX TpeOoBaHHI HHPOPMAIIMOHHOM
6e3zomacHoctu (OITK-1);

- CcrmocoOHOCTh HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B
npodeccHOHAbHON  JEesITeNbHOCTH, TMPUMEHSATh METOJbl MaTeMAaTHMYeCKOTO aHalmu3a |
MO/JICTTUPOBAHUSI, TEOPETHUECKOTO U IKCIIEpUMEHTaIbHOTO uccienoBanus (OITK-2);

- CIIOCOOHOCTBIO YYacTBOBATh B COBEPIICHCTBOBAHMHM TEXHOJOTHMYECKHUX IMPOIIECCOB C
MO3UIIUI PHEPTO- U PecypcocOepekeHusi, MUHUMH3AIIUU BO3JCHCTBHS Ha OKPYKAIOIIYIO CpPely
(TIK-2).

3namep:

- OCHOBHBIE TIOHSTHS, ONPEEICHUS U 3aKOHBI JJIEKTPUUYECKUX 1INl ;



- METO/Ibl MOJICIIMPOBAHUs, aHAJIIN3a U pacuéTa Lenel IOCTOSHHOIO U [IEPEMEHHOT0 TOKOB,
METO/I0JIOTHIO JJIEKTPOTEXHUYECKUX U3MEPEHUM;

- YCTpPOWHCTBO M MNPUHLMUIOBI pabOThl 3IEKTPOTEXHUYECKOTO U  BJIEKTPOHHOIO
o0opynoBanus, TpaHC(HOPMATOPOB, FICKTPUUESCKUX MAIIUH, HCTOYHUKOB MTUTAHUS.

Ymemo:

- IPUMEHATh TEXHOJOTMH  MOJCIMPOBAHUSA, aHAIM3a, pacdy€ra M OKCIUTyaTallhu
ANIEKTPUUYECKHUX CETEH, MPOMBIIIIEHHOTO 3JIEKTPOOOOPYI0BaHUS U 3JIEKTPOHHBIX IPUOOPOB;

- BBIOMpATH DIEKTPOTEXHHUYECKOE M 3JIEKTPOHHOE O000pYyNOBaHME UIS pEIICHUS 3amad
IIPOEKTUPOBAHUS U PEAIN3ALUN XUMUKO-TEXHOJIOTUYECKUX IPOLIECCOB U ITPOU3BOCTB.

Bnaoemuv:

- METOJIaMH MOJEIIMPOBAHUS U PACUETa DJIEKTPUUECKUX U DJIEKTPOHHBIX LEIIEH;

- HaBBIKAMHU MPAKTHYECKON pabOThl C AIEKTPUUYECKON ammapaTypol M 3JI€KTPOHHBIMHU
YCTPOMCTBaMHU.

3. Kpartkoe conepxaHue 1UCHHMIINHBI

Beenenue. [Ipenmer, 0CHOBHBIE MOHATHSL, METOA0JIOTHUS JIEKTPOTEXHUKHU U SJIEKTPOHUKH.
KpaTtkue uctopuueckue cBeneHus. 3ajjaud U MECTO Kypca B MOJrOTOBKE OakajiaBpa TEXHUKU U
TEXHOJIOT U H.

Monaynb 1. Dnexkrpuueckue nenu

1.1.  OcnosHble onpedeneHus, ORUCAHUAL NAPAMEMPO8 U MemoO08 pacuéma
NEKMPULECKUX Yenell.

OchosHvle  noHamus U  0003HAYEHUs  DNeKMPUYECKUX GeIUYUH U  IIEeMEeHmO8
anexmpuueckux yeneil. OcHosbl dnekmpobesonachocmu. (OCHOGHble NOHAMUSL — MeopuU
anexmpuueckux yeneil. OCHOBHblE NPUHYUNDBI, MEOPEeMbl U 3aKOHbL INeKmpomexHuxu. Memoowvl
MOOeNUPOBAHUS, AHATU3A U PACYEMA TUHEUHBIX JNIEKMPUYECKUX Yenell NOCIMOSHHO20 MOKA.

1.2. Dnexmpuueckue uzmepenus u npudOOpbwi.

Metoapl M3MEpEHHs DIIEKTPUYCCKHX BEIHYWH: TNPSIMbIe W KOCBEHHBIC. AHAJOTOBBIC
ANIEKTPOU3MEPHTENIBHBIC U IU(POBBIC JIEKTPOHHBIC TPHOOPHI: YCTPOUCTBO, IPUHITUIT ICHCTBHS,
obOmactu mpuMeHeHws. 3MepeHHWe  DIEKTPUYECKHX  BEIMYMH: TOKOB,  HAIPSDKCHUA,
COIIPOTHUBJICHUH, MOIITHOCTH U SHEPTHUH.

1.3.  Awuanusz u pacuém nunetinblx yenei nepemerHo20 moxa.

CrniocoObI mpencraBieHusi (B BHJIE BPEMEHHBIX JUArpamMM, BEKTOPOB, KOMIUIEKCHBIX
yuceNn) W TapameTpsl (aMIUIMTYAa, 4YacToTa, HadaidbHas (a3a) CHHYCOMITAIBHBIX (YHKIIHUMN.
MrHOBeHHOE, CpeJHee W JICHCTBYIOIIEE 3HAYCHUS MEPEMEHHOTO CHHYCOMIAIBHOTO TOKa
(aampspkenust 1 DJ]C). AKTUBHOE, PEaKTHBHOE M IOJIHOE COMPOTHUBJICHUS BETBH. MOIIHOCTH B
nernsx nepeMeHHoro toka. Koaddunuent momuoct (cos()) U €ro TEXHUKO-2KOHOMHYECKOE
3Ha4YeHue. [I[puMeHenune anreOpbl KOMIUIEKCHBIX YMCET B 3JICKTPOTEXHUKE. KOMILICKCHBIN METO T
pacuéra JMHEHHBIX IeTell MepeMEeHHOro ToKa. bajaHc MOIIHOCTH B IIETISAX NMEPEMEHHOIO TOKA.
Pe3oHaHCHBIC SBJICHUS B JJICKTPHUUCCKUX IICMIX. Pe30HAHC HANPSIKCHUH M TOKOB. AHAIHM3 U
pacu€r Tpexda3HbIX Ierel NEPEMEHHOTO TOKa. ABTOMAaTU3HPOBAHHOE MOJICIIMPOBAHHUE U PACUET
ANEKTPUYECKHX U IEKTPOHHBIX (makeThl mporpamm MultiSim, Mathcad, Excel).

Monyinb 2. DJI€eKTpOMAarHUTHBIE YCTPONCTBA U 2JIEKTPUUECKUE MAIIMHbI
2.1. Tpanchopmatopsl.

Ha3nauenue u oOmacTy mnpuUMeHEHHs TpaHCHOPMATOPOB. YCTPOMCTBO M MPUHIUIM
neWicTBus  ogHO(dazHOro TpaHchopmaropa. AHaNIM3  ANEKTPOMAarHUTHBIX IPOLIECCOB B



Tpancopmarope, cxema 3amemieHus. Ilorepu »sHeprum B TpaHchopmarope. BHemnue
XapaKTEPUCTHUKHU.

2.2. ACUHXpOHHBIE MALIINHBI.

YcTpoiicTBO M NPUHOMI — JACWCTBUS  Tpex(a3sHOro aCHMHXPOHHOTO  JBHUTraTeds.
Mexannyeckue U paboune XapakTepUCTUKU. DHepreTuyeckue quarpammsl. [1yck acHHXpOHHBIX
JBUTATENICHl C KOPOTKO3aMKHYTHIM M (pa3sHBIM poTopoM. PeBepcupoBaHWe M pErylInpoBaHUE
4acTOThI BPAIlCHUS.

Monynb 3. OCHOBBI 3JI€KTPOHUKU

3.1. DnemenTHas 6a3a COBPEMEHHBIX AIIEKTPOHHBIX YCTPOUCTB.

[TonynpoBoaHuKH. YclOBHBIE 00O3Hau€HUs, MPUHLMII ACUCTBUSA, XapaKTEPUCTHKU H
Ha3HAYeHUe TOJYIPOBOJHUKOBBIX JAMOJOB, TPAH3UCTOPOB, THUPHUCTOPOB. HHTerpanbHbIE
MHUKpPOCXEMBI, UX Ha3HaueHue, Ki1accuuKanus 1 MapKupoBKa.

3.2. Ucmounuku 6mopuyHo20o 31eKmponumanus U yCUuaumenu 31eKmpudeckux CUeHauos.

[TonynpoBOAHUKOBBIE BBIMPSAMUTENN: KIaccU(UKalMsl, OCHOBHbIE TApaMETPhl, CXEMbI U
MPUHIMI paboThl BhIIpAMUTENS. JnekTpudyeckue ¢GuiabTpbl. Krnaccuduxanuss m OCHOBHBIE
XapaKTepUCTUKH ycuinTenei. OOpaTHbIE CBA3H B ONepalluOHHbIX yeunuTensax (OVY), ux BnusiHue
Ha IapaMeTpbl U XapaKTepUCTUKU ycumauTens. OCHOBHbBIE THUIIBI yeuiinTenel Ha 6aze OY.

4. O0béM yueOHOi JUCITUNINHBI
VI cemectp
Buabl yueOHo# padoThl 3au. e, Ak, qac.
O01mas Tpy10eMKOCTh JUCHHUILIIMHBI 110 5 180
y4eOHOMY IJIAHY
KonrakTHasi pabora: 1,3 48
Jlexuum (Jlek) 0,4 16
JlabopaTtopusie paboTs (JIP) 0,9 32
CamocrositesbHas padora (CP): 2,7 96
KonTtponbHbIe paboTHI 1,1 40
Pedepar 0,6 20
W3yuenune pa3nenoB AUCIUILIMHBI 1 36
Bujx uTOroBoro KOHTPOJIsA: YK3aMEH 1 36
VI cemecTp
Buier yuednoit padornt 3au. en. ActpoHOM. Hac.
OO0masi Tpy10eMKOCTh IM CHUILIHHBI 110 5 135
Y4eOHOMY IIAHY
KonrakTHas pabora: 1,3 36
Jlexumm (JIek) 0,4 12
JlaGopatopusie padotsl (JIP) 0,9 24
CamocrositesbHas padora (CP): 2,7 72
KoHTposbHbIE pabOTHI 1,1 30
Pecdepar 0,6 15
W3yuenue pa3nenoB AUCHUIUIMHbBI 1 27
Bua uToroBoro KOHTpOJIsi: SK3aMeH 1 27




AHHOTAUHsA padoyeii MPOrpaMMbl TUCHHIIIHHBI
IpukiaaHass MeXaHUKa B PAIHOHAJIbHOM MCII0JIb30BAHUHU CHIPbEBBIX H JHEPTreTHYECKUX
pecypcos (b1.B.16)
1. esm u 32729 THCIMIJIHHBI

Heab IMCUMINVIMHBI - HAaY4YWTh CTYJIEHTOB TBOPYECKOMY IIOJAXOLY K BBIITOJIHEHHUIO
VMH)KEHEPHBIX PacdyeTOB HA IPOYHOCTH, )KECTKOCTh M YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKIIUH,
JETAJIEW U y3JI0B MAIMH U alaparosB.

OCHOBHBIMH 32/1a4aMH JMCHHMIIMHBI, PELIEHUE KOTOPBIX 00ECIEUNBAET JOCTHKEHUE

LIEJIH, SABJISIOTCS:

M3Y4YE€HHE TUIOBBIX 3JIEMEHTOB KOHCTPYKIUH XUMUYECKOTO 000pYAOBaHMUS;

MpaBUWJIbHBIN BBIOOp pacueTHOW MOJEIN M TMPOBENEHHE HEOOXOIUMBIX MPOYHOCTHBIX
pacueToB B MpoIlecce MPOEKTUPOBAHUS U OLIEHKH PabOTOCIOCOOHOCTH 3JIEMEHTOB KOHCTPYKLUN
XMUMHUYECKOTO 000pyI0BaHHUS U YCTAHOBOK;

MMOHMMaHHE TECHOW B3aWMOCBSI3M KOHCTPYKIIMM XUMHUYECKOTro 0O0OpyHOBaHUSA C
TEXHOJIOTUYECKUMH TPOLIECCaMU, UX B3aMMHOTO BIMSIHUS IpYT Ha ApYyra;

obecrieueHre HEOOXOAMMON TEXHUYECKOW MHGpOpMaIe uis BOCHPUATUS CTYIEHTaAMH
psiaa MocienyomuX TUCIUIUINH.

2. B pe3yabTaTe udydeHusi AMCHMILIMHBI CTYEHT J0JI5KeH

Osnademp cienyOIIMMUA KOMIIETEHIUSIMHU:

CIIOCOOHOCTh HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCLHMILIUH B
npodeccHOHAIbHON  JeSITeNbHOCTH, TPUMEHSITh METOJbl MaTeMaTUYecKOTO aHajau3a u
MOJICITMPOBAHUS, TCOPETUUECKOTO M SKCIIEpUMEHTaNBbHOTO nccnenoBanus (OITK-2);

- TOTOBHOCTHIO OOOCHOBBIBATh KOHKPETHBIE TEXHHUYECKHUE PpEHICHHs] MpHU pa3paboTKe
TEXHOJIOTHYECKHUX MPOIECCOB; BEIOMPATh TEXHUUECKUE CPEJCTBA U TEXHOJIOTHH, HalpaBlieHHbIE
Ha MHHHMH3AIMIO aHTPOIIOICHHOTO BO3ICHCTBIUSA Ha OKpyxKaromyio cpeay (ITK-5).

3Hamb:

OCHOBHBIE€ YPaBHEHHSI U METO/Ibl PEIIEHUS 3aJa4 COMPOTUBIICHUS MAaTEPHUAJIOB U JIeTanei
MaIlWH;

OCHOBHBIE METOJIbl PACYETOB HA IMPOYHOCTh, KECTKOCTh U YCTOMYHMBOCTH 3JIEMEHTOB
KOHCTPYKLMI MalllMH U alapaTos;

OCHOBBI TEOPHUH pacyeTa JIeTajaeil U y3J0B MalllMH U alnaparoB XUMUYECKON TEXHOJIOTHH.

ymembv:

MIPOBOJIUTH PACUETHl AJIEMEHTOB KOHCTPYKLIMM Ha OCHOBE METOJOB COIPOTUBIICHUS
MaTepuaos;

paccYUThIBaTh U KOHCTPYUPOBATh ACTAIM MALIMH MO0 UCXOJAHBIM JaHHBIM;

MPOU3BOJUTh  pacyeTbl MO  OCHOBHBIM  KpUTEpHUSIM  pabOTOCIOCOOHOCTH U
KOHCTPYMPOBAHMS JAETAJICH MalIUH.

enadems:

HaBBIKAMU pacuyeTa CONPOTUBIICHUs MATEPUAJIOB AaHAIMTUYECKUMU METOIaMU;

HaBBIKaMU BbIOOpa MaTEpUANIOB 110 KPUTEPUSM MPOUYHOCTH;

pacdeTraMu THUIOBBIX JETAJIEN MAlllH, OJb3YsACh clipaBouHOU autepaTypoilt u [OCTamu.

3. Kparkoe conepxaHre TUCHMUILIAHBIL:

1. Beenenune

Ponr mpenmera «llpuknamHas MexaHuWka» B (OPMHUPOBAHWU WHKEHEpPA XHUMHKA-
texHonora. «l[IpukianHas MexaHWKa» KaKk OCHOBAa I MOHUMaHHs pPabOTHI, YCTPOMCTBa U
0e30MmacHO dKCIITyaTaluu 000PyIOBaHUS XUMHUYECKOTO TIPOU3BO/ICTBA.

2. Monaynsb 1 «Onpenenenue peakiuii onop. PactskeHue-cxxarue».

Pazgen 1.1. Onpenenenuie peakiuii onop.



AOCOIOTHO TBEPJO€ TENO. DIEMEHTHI CTaTUKH. OCHOBHBIE MOHATHS. AKCHOMBI CTATHKH.
VYpaBHeHust paBHOBecHs. CBS3U U UX PEAKLIUH.

Pa3nen 1.2. Pactsxenue-cxatue.

OcHOBHbBIE [JOMYIIEHUS W IPUHLUIBI COIPOTUBIEHUS MaTepuanoB. Meroa ceueHHil.
Hanpsoxenus, nepopmanuu u nepememienus. 3akoH ['yka. IlocTpoenue smiop BHYTPEHHHX
YCWIHM, HanpspkeHu u - nepeMenieHuid. CTaTUyeckd  ONpefesiuMble W CTaTUYECKHU
HEONpeeIMMbIe 3aaul. J(narpaMMbl pacTspKEHUS JUIsl IVTACTUYHBIX U XPYIKUX MAaTEPUAIOB U UX
XapaKTepUCTUKH. Jlomyckaemble HallpsHDKEHUSL. Y CIIOBUE IPOYHOCTH MPU PACTSLKEHUU (CKATUR).

3. Monyns 2 «Kpyuenue. U3rudm».

Paznen 2.1. Kpyuenue.

3akon ['yka npu casure. Buyrpennue cuiioBbie (GakTopsl Ipu KpydeHnn. HanpsokeHus B
CTEPXKHSX KPYIJIOro ceyeHus. Y CI0BHE MPOYHOCTH MPU KPYUEHHH.

Paznen 2.2. U3rud.

['eomeTprueckre XapakTEPUCTUKHU ITUIOCKUX cedeHUM. IIoHATHE YMCTOro M MonepevyHoro
n3ru6os. [IpaBuna nocTpoeHus 3M0p MONEPEUHBIX CUIT U U3rHOa0IKX MOMEHTOB. Onpenenenue
HOPMaJIbHBIX HaNpsDKEHUH. YcloBUE NpOoYHOCTH mpu u3rube. OnpeneneHue KacaTeabHBIX
HanpspkeHud. ParronanbHble GOpMBI CEYEHU.

4. Monynp 3 «CnoxHOE HanpsHKEHHOE COCTOSTHUE».

Paznen 3.1. CnoxxHO€ HanpsKEHHOE COCTOSTHUE.

OCHOBBI TEOpUM HAMNpPSHKEHHOTO COCTOSIHUSL W TUmoTe3bl mpoyHocTu. [lonsTue
HaNpPsDKEHHOTO COCTOSTHUS. [ J1aBHBIE TUIOLIA/IKKU U TiIaBHbIE HampsbkeHus. OO0OIIEeHHBIN 3aKOH
I'yka. Haznauenue rumnote3 npouHocTH. [loHSATHE SKBUBAJIEHTHBIX HANPSHKEHUN U KpPUTEPHEB
MIPOYHOCTH.

Paznen 3.2. TOHKOCTEHHBIE COCY/IBI.

TOHKOCTEHHBIE COCYIbl XHMHYECKUX MPOU3BOJACTB. OrnpeneneHne HaNpsSHKEHUM 1o
06esmMoMeHTHOM Teopuu. OcHOBHBIC jgomnymieHus. BwBon ypaBHeHnus Jlammaca. Pacuer
TOHKOCTEHHBIX 000JIOUEK 10 ypaBHEHHIO Jlaruiaca v 1o cTaHaapTU30BAHHONW METOIUKE. Y CIIOBUE
MIPOYHOCTH.

Paznen 3.3. Pacuer ckaThIX CTepKHEN HA YCTOMYHMBOCTD.

Y CTOWYMBOCTH 3IEMEHTOB KOHCTPYKIHH. [ToHsATHE KpUTHYECKOU CHITBI U KO3 duIineHTa
3amaca nMpo4HocTd. Pacder kputudeckoit cuiiel o Diiepy. [Ipenensr mpumeHuMocTd GopmMyIibl
Oiinepa. [IpakTudeckuii crocod pacyera Ha YCTOWYHUBOCTb.

5. Monynb 4 «JleTanu MamunH.

Pazgen 4.1. Coenudenue nerajei Malivui.

Knaccudukanus neraneit MalivH M anmaparoB XMMHUYECKUX MPOU3BOJICTB. Pe3rOoBbIe
coenuHeHus. Pacuer OONTOBBIX COEOUHEHHH MPH TMOMEPEYHBIX M MPOJOJIBHBIX Harpyskax.
[Inonounsle coenuHenus. HaznaueHrne m BUAbl MINOHOK. Pacuer MINMOHOK Ha cpe3 U CMSTHE.
Buner cBapku. O6nacts npuMeHeHus. Buabl cBapHbIX mBOB. PacueT Ha MPOYHOCTh CTHIKOBBIX U
HaxJIECTOYHBIX IIBOB.

Pazpnen 4.2. Bainibl u ocH, UX ONOPBI U COEAMHEHMUS.

Bansl, ux knaccudukanus u HazHauenue. Ocu. [IpoekTHpoBOYHBIE pacUyeThl BaJIOB U OCEH.
[Moammnauky ckoapxeHus. Marepuansl Bkaaasimei. [lommunuuku kauenus. [I[puHuunuansaoe
YCTPOMCTBO M OCHOBHBIE I€OMeTpHUYecKHe pa3zMmephl. JlocTOMHCTBa, HEIOCTaTKH M 001acTH
MPUMEHEHHs] TOJANINIMHUKOB KaueHUus u cKoibxkeHus. [IlpuBoaneie MydTel. Ha3snauenwue.
Knaccugukanus my¢dpT no npuHuuny AedcTBUS U Xapaktepy paboTsl. [lopsnok nondopa mydt u
OCHOBBI IIPOYHOCTHOT'O PACYETA.

Pa3nen 4.3. Mexanunueckue nnepenayu.

3yOuarbie mepenaun. OKpyxXHOe W panuanbHoe ycuius. Penykropsl. Ompenenenue u
knaccugukanus. [Ipumepsl cxeM pe1yKTOpOB.

4. O0bemM yueOHOM TUCHHMILINHBI



B 3auernbix | B akanmem.
eIMHUTIAX yacax
OO0masi TPy10€eMKOCTh IMCHUILIMHBI N0 Y4e0HOMY IJIAHY 4,0 144
AyAUTOpPHBbIE 3aHATHS: 1,78 64
Jlexruu (JI) 0,89 32
[Tpaktuyeckue 3austus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
Bua koHTpoOJIsi: 3a4eT / IK3aMeH 3auer ¢
OLIEHK O
B 3auernbix | B actpoHoM.
SIMHUTIAX Jacax
O01asi TPy10€eMKOCTh AUCHUIIMHBI 110 Y4e0HOMY IJIAHY 4,0 108
AyAUTOpPHbIE 3aHATHS: 1,78 48
Jlexruu (JI) 0,89 24
[Tpaktuyeckue 3austus (I13) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
Buja konTpoJs: 3auer / 3k3aMeH 3auer ¢
OLIEHKOi1

AHHOTaNUsA padoyeil NPOrpaMmbl y4eOHON AUCHUILIHHBI
Oxkouorus (b1.B. 17)

1. Heabo wu3ydeHMs IMCUHUILUIMHBI SBIsIETCS oOecreueHue HeoOXOAUMOro Ul
YCIENIHOTO OCYILECTBICHHUSI MPOoPecCHOHATbHON AEATEIbHOCTH YPOBHS 3HAHUN B oO0nacTu
9KOJIOTMH, OMOC(EPHBIX MPOIIECCOB, TEOPUHU IBOJIIOLUHU, IPUUYUH BOSHUKHOBEHHS U MIPOSBICHUI
IJI00aTBHBIX YKOJIOTHYECKUX TPOOIIEM.

3amaya MUCHUUIUIMHBI - (GOPMHUPOBAHUE CUCTEMBI 3HAHUH (MUPOBO33pEHHUS) 00 OCHOBHBIX
3aKOHOMEPHOCTSAX (YHKIIMOHUPOBAHMSI OKpPYXKAIOIIEH TMPUPOTHOW Cpeapl B YCIOBHUAX
€CTECTBEHHBIX U aHTPOIIOT'€HHBIX BO3/ICHCTBUH, BKJIIOYAsl OLIEHKY KayecTBa IPUPOJIHOM CPebl U
MOCJIEICTBUH €€ N3MEHEHUS.

2. B pe3syabTare
0akajiaBpUaTa J10JIKeH:

Osnadems cnenyrOmIMMHU KOMIIETEHIIUSMU:

- CIOCOOHOCTHIO UCIIOJIB30BAaTh OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHBI JIIsl IOHUMaHUS
OKpYy»Karoriero mupa u siieauii mpupoast (OITK-3);

- CIIOCOOHOCTBIO y4acTBOBAaTh B COBEPIICHCTBOBAHUU TEXHOJIOTUYECKUX MPOIECCOB C
MO3UIUI PHEPro- U pecypcocOepekeHusi, MUHUMH3AIUU BO3JCHCTBHS Ha OKPYKAIOIIYIO Cpely
(TIK-2).

B pesynbraTe n3yueHus: AUCUUILIUHBI CTYJCHT JTOJIKEH:

3namep:

- (akTopbl, OMPEAETAIONINe YCTOMUNBOCTh OUOCHEPDI, XapaKTEePUCTUKUA BO3PACTAHUS
AHTPOTIOTEHHOTO BO3JIEHCTBUS HA MPUPOJHBIE CpPElbl, TI00aNbHBIE MPOOIEMBI SKOJIOTHH;
OCHOBHBIE aHTPOMOTeHHbIE (AKTOPBI, BIUSIONINE HA COCTOsIHME aTMochepsl, Tuapochepsl u
TuTOC(ephl; MPUHIIMITBI PAITHOHATIFHOTO MPHUPOIONOIH30BAHUS; OPraHU3alMOHHbBIE U MIPABOBHIE
CpEeICTBa OXPaHbI OKPYXKAIOIIEH Cpeibl; CIOCOOBI JOCTUKEHUS YCTOMYMBOTO Pa3BUTHS.

Ymemo:

- OCYILIECTBJATH B 0OIIEM BUE OIIEHKY aHTPOTIOT€HHOTO BO3JICHCTBUS HA OKPYKAIOIIYIO
Cpeny C y4eToM crheuu(puku MpUpOJAHO-KIUMATHUECKUX YCIOBUN; TPAMOTHO HCIOJIB30BATh
HOPMAaTHUBHO-TIPABOBBIE aKThl TpHU pabOTe C DKOJOTUYECKOW JOKYMEHTAIMel; MpPUMEHSTh
MPUHIIUIBI 00eCTIeueHUsT KOJOTHIECKON 0e30MacHOCTH MpPU PEHICHUH MPAKTHYEeCKUX 3a/1a4 B
npodeccroHabHOM 00IacTH.

Bnaoembw:

U3yYeHUs JAUCHMILVIMHBI o0ydawuuiicssi Mo mnporpaMmme



- METOAaMHU OLICHKAU ymep6a OT JCATCIBHOCTU MPCANPHUATUA; MCTOAAMU BBI60pa
panMoHaIBFHOTO CIIOCO00a MUHUMH3AIMK BO3ACHCTBHSI Ha OKPYXKAIOIIYIO CPELy.

3. Coaep:xkanue JUCHUNIMHBI

OcHOBHBIE TIOHATHS KOJIOTUH; Onocdepa U YenoBeK: CTPYKTypa 6uochepsl, 3KOCUCTEMBI,
OCHOBHBIC 3aKOHOMCPHOCTHU HX (byHKI_[I/IOHI/IPOBaHI/ISI, B3aMMOOTHOLICHUSA OpraHu3dMa U CpClbl,
HKOJIOTHUS M 3/I0POBBE UEIOBEKA; II100aTbHBIE TPOOIEMbI OKPYKAIOIIEH CPEelbl; IKOJIOTHIECKUE
IIPUHLMIIEL PAlHOHAIBHOIO UCIIOIB30BaHUA IIPUPOIHBIX PECYPCOB U OXPaHBL IIPUPOLBI; OCHOBEI
MHXEHEPHOM 3KOJIOTUU; HOPMATUBHBIE JIOKYMEHTHI B O0JIACTH OXpPaHbl OKPY)KAIOLIEH Cpelibl;
MEXIyHApOJAHOE COTPYJHHYECTBO B OOJACTH OXpPaHBl OKPYXKAIOLIEH Cpenbl, YCTOWYHBOE
pa3zBuTHe OMOCPEPHI U YETIOBEUYECTRA.

4. O0beM yueOHOM THCHHMILINHBI

B 3aueTHpix | B akanem.

Bubr yue6HOM paboThI eTUHAIIAX gacax
OO0mas TPyA0eMKOCTh JUCIHHIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 108
AyIUTOPHBIE 3aHATHSI: 0,88 32
Jlexuu (Jlek) 0,44 16
[Ipaxtnueckue 3anstus (113) 0,44 16
CamocrositesibHas padora (CP): 2,12 76

Buja koHTpoOJIA: 3a4ueT - -

B 3auetnbix | B acTponom.

Buapr yue6HO#M paboThI eIMHULIAX gacax
OO61mas TPYA0eMKOCTh JUCIHIIJIMHBI M0 Y4eOHOMY TUIAHY 3,0 81
AyAUTOpPHbIE 3aHATHS: 0,88 24
Jlexuunm (JIek) 0,44 12
[Ipaktuueckue 3ausarus (113) 0,44 12
CamocrositesibHas padora (CP): 2,12 57

Buja koHTpoOJIs: 3aueT - -

AHHOTaNUA padoyeil MPOrpaMmMbl Y4eOHOM M CUUNIMHBI
Komnbiorepnasi rpaguka (b1.B. 18)

1. Heab aucuMnanHbl

pa3BUTHE NPOCTPAHCTBEHHOI'O IPEJICTABICHHS, HABBIKOB TBOPYECKOTO U JIOTMYECKOTO
MBIIIUIEHUS], CIOCOOHOCTEHN K aHaIM3y M CHHTE3y IPOCTPAHCTBEHHBIX F€OMETpUYECKUX (HopM U
COOTHOILIEHUI MeXAy HHMM, O3HAKOMJIEHHE C METOJaMHM KOHCTPYUPOBAHHUS MPOCTBIX
IPOMBIIUICHHBIX JleTalleil, OCHOBHBIMM HpPaBWIAMH M HOPMAaMU BBINIOJHEHUS YEpTEXew,
ycraHoBleHHbIMM ~ ctapaapramMu  ECK]Jl, TexHuuyeckuMu cpeacTBaMM M NPOrPaMMHBIM
o0ecrieyeHreM aBTOMaTU3alluu IPOEKTHO-Tpaduyeckux padoT.

3agauM U3ydeHUs JUCLUIUIMHBL: BIpaOOTKa 3HAHUHM, YMEHUN U HABBIKOB, HEOOXOIMMBIX
CTYEHTaM JUis CHCTEeMaTH3allud M YriyOneHus 0a30BbIX HMHKEHEPHbIX 3HAHMHW B YCBOECHUU
Croco0OB KOHCTPYMPOBAHMS PA3IMUYHBIX TEOMETPUYECKUX OOBEKTOB Ha IUIOCKOCTH M B
IIPOCTPAHCTBE C MOMOIIbIO IpodeccuoHanbHoro rpagudeckoro pegakropa KOMITAC 3D LT,
MMEIOIIET0 BU3YalbHO-00pa3HyI0 T€OMETPUYECKYIO 000JIOUKY.

Ienu u 3a1aun Kypca JOCTUTAIOTCS C TOMOIIbIO 03HAKOMJIEHHS C TEOPETHUECKUMHU
OCHOBAaMH U aJlrOpUTMaMU NocTpoeHus nzooOpaxenuii B 2D u 3D monymnsax.

2. B pe3yabraTe wu3yYeHHs] IUCHMILUIMHBI OOy4YalIMiici 10 mporpamMmme
O0akajiaBpuaTa J0JI/KEeH:

061a0emb CJICAYHOIIUMHA KOMIICTCHIUAMU



BIIQJICHUEM OCHOBHBIMH METOJAaMH, CIIOCOOaMU W CPEACTBAMH TIOJNyUYCHUS, XpaHCHWS,
nepepaboTku WHPOPMAIMK, HATUYAEM HABBHIKOB PabOTBI ¢ KOMIIBIOTEPOM KakK CPEICTBOM

yrpasienus uapopmanueii (I1K-4);
3namp:

OCHOBHBIC BHJIBI TpapUueCKUX HH(POPMALMOHHBIX CHUCTEM, 0a30BYI0 TIpadUUecKyro

CUCTEMY, HCTIOJB3YEMYIO B YY€OHOM IMPOIIECCE;
Ymems:

BBITIOJTHATH TpapUUECKUe H TEKCTOBbIE KOHCTPYKTOPCKHE JOKYMEHTHI C UCIIOJIb30BaHUEM
rpadpudeckux HMHOOPMAIMOHHBIX CHCTEM, C YYETOM JEHCTBYIOIIMX CTAaHIAPTOB M JPYroi

HOPMaTHUBHOM JOKYMEHTAIIUH;
Bnaoemn:

HaBbIKaMU 0(hopMIIEHUSI KOHCTPYKTOPCKUX JOKYMEHTOB C UCIOJIb30BaHUEM IPAPUUECKUX

MH(OPMAIIMOHHBIX CHCTEM.
3. Coaep:xkanue AUCHUNINHBI

BBenenue B kypc komnbroTepHo# rpaduku; O0mue npuemsl padboTs! B cucteme Kommnac;
Co3manne u penaktupoBaHue ueptexeit; OdopmieHue deprexka. YCIOBHbIE 0003HAUYCHHS;
Coznanue TpexmepHbIX Mojeneil; Co3aHue accollMaTUBHBIX YepPTeKel Ha OCHOBE TPEXMEPHOU
MoJenu; AITOpUTMBI BU3yalnu3auu n3o0paxenuit; O630p rpadudeckiux CUCTEM.

4. OobeM yueOHOI JMCHUIJIMHBI M BU/IbI Y4eOHOH padoThl

Buner yue6HOI paboTh Ob6bveMm
B 3adeTHBIX B
eIMHUIIAX aKaJIEMUICCKUX
qacax
OO6mas TPyA0eMKOCTh JUCIHHIJIMHBI M0 Y4eOHOMY 3,0 108
MJIaHY
AYIUTOPHbBIE 3aHATHS: 48/36 48
Jlexumu (JIek) 16/36 16
JlabopaTtopusie 3ansatus (JI3) 32/36 32
CamocrosiTeibHas padora (CP): 60/36 60
Bujx uTOroBOro KOHTpOJIS: 3a4eT — -
Byl yue6HO#M paboThI O06bem
B 3aueTHbIx B
CIUHUIIAX ACTPOHOMHYECKHX
qacax

OO0masi TpyA0eMKOCTh M CHUILIHHBI 110 Y4e0HOMY 3,0 81
JIaHY
AyAUTOpPHBIE 3aHATHS: 1,33 36
Jlexuunm (JIek) 0,44 12
JlaGopatopusle 3ansaTus (JI3) 0,89 24
CamocrositesbHas padora (CP): 1,67 45
Bujx uTOroBOr0 KOHTPOJIS: 3a4eT — -

AHHOTanusA pado4ye NPorpaMmMsbl y4eO0HOMH T CHHUIIIMHBI
HNudopmannonnnie Texnoaorun (61.B. 19)

1. Ilean u 327294 QU CIIUILIHHBI

HCJ’ILIO AUCHUIUIMHEBL SABJIACTCA NOATOTOBKAa CTYACHTOB B o0Oactu I/IH(I)OpMaI_II/IOHHOI‘ (&)
COIIPOBOKACHUA Haquoﬁ ACATCIIbHOCTH, TIPHUBUTHUC HABBIKOB CaMOCTOATCIBHOI'O IIOUCKaA

XUMHUYECKOMN I/IH(I)OpMaI_II/II/I B PA3JIMYHBIX UCTOYHUKAX.




OCHOBHBIMM 33/1a4aMH JUCLUIUIMHBI ABJISIOTCA: O3HAKOMJIEHUE CTYJIEHTOB C HauboJee
MPEJCTaBUTEIbHBIMA OTCYECTBEHHBIMH U 3apyOeKHBIMH HH()OPMAIIMOHHBIMH peCcypcamu, C
COBPEMEHHBIMU MH(POPMALMOHHBIMU TEXHOJIOTHSIMU U HHTEepHET-TEXHONOT UsIMH,
HCIOJIb3YIOUIUMUCS JJIl CONPOBOXKICHUSI HAyYHOU JEATENbHOCTH, a TAaKKE€ BO3MOXHOCTAMU
IIPUMEHEHMSI UX MPU PELICHUH KOHKPETHBIX MPAKTUYECKUX 3aa4.

2. B pe3yabraTe u3ydYeHUs UCUMIUVIMHBI o0y4yaloluiicssi 10 mporpamme
O0axajiaBpuaTa J0JI/KeH:

Oobnadamy cneayomuMi KOMIIETEHITUSIMHU:

— CIIOCOOHOCTBIO ~ HCIIOJIb30BaTh ~ COBPEMEHHBIE  MH(POPMALMOHHBIE  TEXHOJIOTHH,
MIPOBOIUTH 00pabOTKY MH(OPMAINH C UCHOIB30BAHUEM MPHUKIIAIHBIX MPOTPaMM U 0a3 JaHHBIX
JUI pacueTa TEXHOJIOTMYECKMX IapaMeTpoB 0OOPYAOBAHMS U MOHMUTOPUHIA MPHUPOJHBIX CPEJ
(IIK-3);

—TOTOBHOCTBIO  M3y4aTh  HAyYHO-TEXHUUYECKYIO  HMH(POpPMAIUIO,  aHaJIU3UPOBATh
OTEYECTBEHHBII U 3apyOeXKHBII OTBIT 0 TeMaTHke uccnenoBanuit (ITK-13).

3Hamb:

- OCHOBHBIE COCTaBJISIOIINE HHPOPMAITMOHHOTO 00ECIIEUeH s TPOIIeEcca COMPOBOKACHUS
Hay4YHOU J1eATENbHOCTH, IOHATHS U TEPMUHBL;

- OCHOBHBIE OTE€YECTBEHHBIE U 3apyOeKHbIE UICTOYHUKH MPOPMIbHON HHPOpMaLIHH;

- 001IKe IPUHIUITBEI TOJTy4eHus, 00pabOTKHU U aHaIM3a HaydHOH MH(pOpMaIuy;

ymembv:

- BBIJENATh KOHKpPETHbIE HMH(POPMAIMOHHBIE TEXHOJOTMH, HEOOXOTUMBIE  JUId
MH(OPMALIMOHHOTO 00€eCIIeYeH sl pa3IMUYHbIX HayYHBIX MOTPEOHOCTENH;

- HaxoJuTh NPOPMIbHYI0 MHPOPMALUIO B PA3IUYHBIX OTEUECTBEHHBIX U 3apyOEKHBIX
MH(OPMALMOHHBIX MACCUBAX;

- oOpabaTbiBaTh W aHAJIM3UPOBATh [JaHHBbIE C LEJIbI0 BBISBICHUS PEJIEBAaHTHOM
nHpopManuu,

enademu:

- 3HAHUSIMM O COBPEMEHHBIX aBTOMATH3UPOBAHHBIX HH(OPMALMOHHO-TIOMCKOBBIX
cuctemax (AUIIC), ux BO3MOXKHOCTSX, ClIOCO0aX B3aUMOJICHCTBUS C HUMH,

- MPaKTUYECKMMH HaBbIKaMU HH(GOPMAIMOHHOTO TOUCKAa C TOMOIIBI0 TEXHOJIOTH
TEJIEKOMMYHUKAIIMOHHOTO J10CTyNa U HTepHEeT-TeXHOJIOT Hil;

- OCHOBHBIMHU NOJXOJIaMH JJIsl aHAJIM3a MOJIyYCHHOW JAHHBIX U HMCIOJIb30BaHUS UX B
CBOEi podeccuOHANBHOM 1eATETbHOCTH.

3. Kpartkoe coaep:xanue JUCUMIIIIMHBI:

Monayne 1. BBenenue. OCHOBHBIE MOHSTHS W TEPMHUHBL l'OCygapcTBEHHash cuUcTEMa
Hay4yHO-TeXHHUYecKoi nHpopMmaruu. MupopmanrionHsie n3nanus U basel TaHHBIX.

Paccesnue u crapenue napopmanuu. Crnenuduxa HHPOPMALUHU [0 XUMUU U XUMUYECKOH
texHosioruu. Mudopmarmonnsie cucremsl (MC) u nnpopmanonssie TexHoioruu. CTpykrypa u
kiaccudukamust UC. PedeparuBhbie xxypHaibl: PedeparuBubiii sxypHan «Xumus», «Chemical
Abstractsy. CrpykTypa,  yKaszareinu,  @IrOpUTMbl  Pa3jIM4YHBIX  BUJOB  [OHUCKA.
ABTOMaTu3upoBaHHble  HMH(popManMOHHO-TIouckoBble  cuctembl  (AUIIC).  [luanorosble
MIOMCKOBBIE  CHUCTEMBI: OCHOBHBIE (YHKIMHM U  BO3MOXHOCTH, CIIOCOOBI  JIOCTYyIA.
WHpopMallMOHHBIE  TEXHOJOTMM ¥  WHGOpPMAllMOHHbIE  pecypchl.  ODTambl  Pa3BUTHUSA
MH(GOPMAIMOHHBIX TEXHOJIOTHHA. Buibl nH(pOpMaMOHHBIX TeXHOJIOIHH. OCHOBHBIE KOMIIOHEHTHI
TeJIEKOMMYHHUKAIIMOHHOTO JocTyna Kk pecypcam AUTIC. Anroputm nH(pOpMaMOHHOTO MOUCKA B
pexxume TenenocTyna. BpiOOp JIEKCMUECKHMX €JUHMIl, HCIOJIb30BaHUE JIOTHUYECKUX U
MO3UIIMOHHBIX omnepaTopoB. MH(popMaMOHHO-IOMCKOBBIN A3bIK. JIorvka M cTpaTerus moucka.
ba3bl nanneix (b/1). banku nansaeix. CtpykTypa, ¢yHKIUHM, Ha3HaueHUe. Tumbl 0a3 JaHHBIX U
0aHKOB JaHHBIX.

Monayns 2. HHdopmarnuonnsle pecypcbl cetd Internet. OTeuecTBeHHbIE HCTOYHUKU
MH(pOpMAIIUY IO XUMUHU U CMEKHBIM O0JIACTSIM.



AWTIC Bceepoccuiickoro HHCTUTYTa HAy9HOH W TexHuueckoi nadpopmauuu (BUHUTN).
OcunoBubie basel manubix BUHUTU. IlpeamernHoe coxaepxkanue u HamnosiHeHue. CTpykTypa
nokymentoB B b/l BUHUTU. NudopmannoHHo-moncKoBbIi sS3bIK. [lonckoBas crparerus. AUTIC
STN-International. Mudopmanmonno-nouckoBas cucrema STN-International. OcoGeHHOCTH
AUIIC STN-International. Opranu3anust ¥ BO3MOXKHOCTH TOHMCKa. Pa3nuyHble BHIBI MOMCKA:
(STN-easy, STN Express, STN on the Web u ap.). 3HakoOMCTBO ¢ OCHOBHBIMHM BHIaMHU
HMCTOYHUKOB WH(MOpManuu: MoHorpaduu, amcceprammu, aBropedeparbl, CTaThH, IATEHTHI,
JICTIOHUPOBAHHBIE PYKOIIMCH, TE€3UChI KOH(PEPEHIIMH, CeTeBble MyOJMKAlUU, CTaHAAPTH U T.II.
Ocob6ennoctr 0popMIICHUS CCHUIOK Ha JJAHHBIE UCTOYHUKH. VICIIoIb30BaHNE OTEYECTBEHHBIX 0a3
nanaeix PI'b, TTIHTB, BUHUTU, PHb u np. Mcnonp3oBaHre BO3MOKHOCTEH OHMONMHMOTEKH
eLibrary. unekce mutrpoBanus. TeMaTHUECKUI TOUCK.

Monayns 3. Hudopmanuonusie pecypcsl cetu Internet. 3apyOexHble HCTOYHUKH
nH(OPMAaLIUK IO XUMHUH U CMEXHBIM 00JIaCTsM.

O0630p cyiiecTBYIOMNUX HH(POPMAIIMOHHBIX UCTOYHUKOB B 00JIACTH XUMHH, XUMUYECKOU
TEXHOJIOTUU M CMEXKHBIX HayK. MH(}OpManmoHHbIe MOPTAIBI U CAaWThl SJIEKTPOHHBIX W3JIAHUMN:
CalT AJEKTPOHHBIX KYpPHATOB AMEPUKAHCKOTO XUMHUUYECKOTro oOrmiecTBa, moprain Informaworld
m3natenbctBa  TAYLOR&FRANCIS, wundopmanvonnsiii  mopran  SCIENCE  DIRECT
mpatensctBa ELSEVIER, mnopranet wm3gatensctB SPRINGER, WILLEY&SONS u nap.
Nudopmanronnsie Bo3mMoxkHocTH Science Direct. [TonckoBblit uHTEpdEiic, MOMCKOBBIA S3BIK,
HayKOMeTpHU4eckre  (GYHKIHMM, JIONOJHUTENbHble  (GYHKIMHU.  ODJEKTPOHHBIE  W3JaHUs
AMepHuKaHCKOTo XuMH4Yeckoro obmectBa. OOmas xapaktepuctuka. MHpopMmManuoHHblE U
nouckoBbie BO3MOKHOCTU. [Tonsitue DOI. ITonckoBbIi sI3bIK. ArperaTopbl HAy4YHO-TEXHUYECKOMN
nnpopmanuu Reaxys, Web of Science, Scopus, Google Academy. UHmekcsl nuTHpOBaHUSA.
TemaTnuecknii MOUCK.

Monyns 4. IcTouyHWKH TaTeHTHOW WH(OpMaIuu.

[TonsiTne 00BEKTOB MHTEIIEKTYalbHOU cOOCTBEHHOCTHU. [laTeHTHAst JOKyMeHTalus Kak
nHpopMaurOHHBIH MaccuB. OCHOBHBIE MOHATUS M OINpEIesieHUus B 00JacTH MaTeHTOBEICHUS.
OO0bexThl  m300peTeHmit. [laTeHTHOE 3aKOHOAATENBbCTBO. MeXayHapoaHas  MaTeHTHas
knaccudukarnusa (MIIK). ITatentHbiii monck. OcoOeHHOCTH W BHABI TTOMCKa. OTEYECTBEHHbBIE U
3apyOexHble  aBTOMATH3UPOBAaHHBIE HMH(DOPMALMOHHO-TIOUCKOBBIE  CHUCTEMBI  MAaTEHTHOU
uHpopmanuu. XapakTEepUCTUKA, OpraHu3alus, BO3MOXKHOCTH Tnoucka. BJl DexnepaibHOTO
uHCTUTYTa TpombinieHHOW cobctBeHHOCTH (DPUIIC). CocTaB M BO3MOXKHOCTH JIOCTYIIA.
Crpykrypa narentHoro gokymenra B bJI. B/l AMepukaHckoro mareHTHOro BegomcrBa United
States Patent and Trademark Office (USPTO). Cocras BJ USPTO. Bo3MOHOCTH I0CTYyIIA.
Crpykrypa mnarentHoro nokymenta B bBbJl. B/l ESPACENET. Kosmiekuusi nareHTHbIX b/[
ESPACENET. Bo3moxhHoctu aoctyna. CTpykTypa mareHTHOro nokymenta B BJI. Bunel u
BO3MOYHOCTH TOUCKA.

4. O0beM y4eOHOM TMCHMIINHBI

Buner yue6HOI paboTh B 3aueTHBIX B akanem.
eIMHULIAX gacax
O0mas TpyA0eMKOCTb JMCHHMIIJIMHBI 110 Y4eOHOMY 3,0 108
IUIAHY
AyauTOpHBbIE 3aHATHS: 1,33 48
Jlexuum (JIek) 0,44 16
[Tpaktnueckue 3anstus (113) 0,89 32
CamocrositesbHas padora (CP): 1,67 60
Pedepar 0,5 18
Jlpyrue BUJIbl CAMOCTOSATENBbHOU paboOThI 1,17 42
Bua koHTpoJs: 3a4er/3K3aMeH 3auer




Bunsl yaeOHOM paboThI B 3aueTHbIX B
eIMHHIIAX aCTPOHOM.
Jacax

OO0masi Tpy10eMKOCTb IMCHUILIHHBI 110 Y4eOHOMY 3,0 81
IJIAHY
AyIUTOPHBIE 3aHATHSI: 1,33 36
Jlexuuu (Jlek) 0,44 12
[Tpaktuyeckue 3austus (113) 0,89 24
CamocrositesibHas padora (CP): 1,67 45
Pedepar 0,5 13,5
Jlpyrue BUibl cCaMOCTOSTENBHON pabOThI 1,17 31,5
Buja koHTpos: 3a4er/3K3aMeH 3auer

AHHOTanus padoyeil NporpaMMbl y4eOHOM AU CHMIIIMHBI
IMpombiiennas sxonorus (b1.B. 20)

1. Heap aucOMIIMHBLI — MPUOOPETEHHE OOYJAIONTMMHUCS 3HAHUH W KOMITETEHIIUH,
npodeccHOHAIbHBIX ~yMEHUW W  HaBBIKOB B 00JacTM OpraHU3alllid  MaJlOOTXOJHBIX
MIPOMBIIIJIEHHBIX MPOU3BOACTB HAa OCHOBE METOJIOB OOE€3BPEKUBAHUS TBEPHBIX, KUIKUX U
ra3000pa3HBIX 3arPS3HSIONINX BEIIECTB.

2. B pesyabrare wu3y4YeHMsl AUCHUILIMHBI O00y4Yawluiics MO0 mporpaMmme
0akajiaBpuaTa J10JIKeH:

Ognadems cneryrouiMy po(eccUOHaTbHBIMU KOMIETEHIIUSAMMU:

- CHOCOOHOCTBIO Y4acTBOBATh B COBEPIIEHCTBOBAHMM TEXHOJOIMUECKHX IPOLIECCOB C
MO3ULMHA PHEPro- U pecypcocOepekeH s, MUHUMHU3AlUN BO3ACHCTBUS Ha OKPYKAIOIIYIO Cpeny
(TIK-2).

- TOTOBHOCTBIO OOOCHOBBIBATH KOHKPETHBIE TEXHMUYECKHE PEIICHUs INpH pa3paboTke
TEXHOJIOTHYECKUX MPOLIECCOB; BHIOMPATh TEXHUUECKUE CPEICTBA U TEXHOJIOTUH, HAIIPABJICHHBIE
Ha MHHUMH3AIIMIO aHTPOIIOIEHHOTO BO3/IeicTBHS Ha okpyxatomyto cpeny (I1K-5);

3namo:

— OCHOBBI XMMHUYECKUX TEXHOJOIMM MpPOM3BOJCTB C MO3ULUI KX BO3AEHUCTBUS Ha
OKpYXalolllyto Cpeay;

— OCHOBHBIE METO/]Ibl OOPALIEHUS C TEXHOT€HHBIMU 3arpsI3HAIOIINMU BEILIECTBAMU;

Ymemun:

— aHaANU3UpOBaTh J@HHbIE [0 HCTOYHMKAM BBIOPOCOB (COpPOCOB) 3arpsA3HAIOLIMX
BELIECTB; BBIIEIATh NPUOPUTETHBIE 3arpsA3HAIONIME BEIIECTBA M HCTOYHMKM HX BBIOPOCOB
(cobpocoB);

— NPOBOJUTH OLIEHKY HPHUPOJIOOXPAHHBIX MEPONPUATHI 10 HOpPMATHBAM IPEAEIbHO
JOMYCTUMBIX ~ BBIOPOCOB  (COpPOCOB)  3arpsi3HSIIOIIMX  BELIECTB M 3KOHOMHYECKOH
11€J1eC000pa3HOCTH UX IPUMEHEHUS;

Bnaoembs:

— HaBBIKAMM COCTAaBJIEHHUS M aHAINW3a NMPUHIMINAIBHBIX TEXHOJIOTMYECKHX CXEM I10
OUYHUCTKE BHIOPOCOB (COPOCOB) MPOMBIIIJIEHHBIX IPOU3BO/ICTB;

— METOJAMH CPaBHEHMS BapUAHTOB IIPOEKTHBIX PEIICHUM, HAIIPABJICHHBIX HA DHEPrO- U
pecypcocOepexeHre 1 MUHUMH3AIMIO0 BO3IEHCTBUS Ha OKPYXKAIOILYIO Cpely

3. Kpartkoe conep:kanue QTUCHUIINHBI:

OcHOBHBIE XUMHUYECKUE TEXHOJIOTUU U X BO3JEHCTBHE HA OKPY)KAIOILYIO
cpeny (B MpOU3BOACTBE CEPHOM, a30THON U (POCPOPHOIT KHUCIOT, MUHEPATHHBIX
yaoOpeHuii, menoyeii, aMMHuaKa, CTpOUTEIbHBIX MaTEPUAIIOB, IEJUTIOJI03HO -OyMaXXHOM
MIPOMBIIIIEHHOCTH HHE(TE- Ta30100b14e).

[TpuHIMTIBI OpraHU3aIy NepepadoTKU, 00e3BPEKUBAHNS U YTUIH3ALUU
OTXOJIOB OCHOBHBIX TPOU3BOJICTB B XUMHUYECKON, HEPTEXUMUUECKOM, CTPOUTEIHHOM U



Jp. OTpacIsIX.

MeTo /1l OUMCTKH MPOMBILIUIEHHBIX I'a30B OT TBEP/BIX YaCTUILL U a9P030JI€H, OKCUIOB CEPbI
U a30Ta, XJIOp- U (HTOPCOACPIKALIMX Ta30B, OPraHUUYECKUX 3arpsA3HSIONIMX BEIIECTB M OKCHJIA
yriepoja. XuMH4yeckue, GPU3NKO-XUMUYECKHE U OMOXUMUYECKAE METOIbI OYMCTKH CTOYHBIX BOJI.
Cuctema cbopa, mepepaboTKi 1 00€3BpEKUBAHMS TBEPIBIX MPOMBIIUIEHHBIX OTX0/IOB.

4. O0beM yueOHOM TUCUMILTHHBI

Bunpl yaeOHOI paboThI O6Bem
B 3aueTHBIX B
CIMHUIIAX aKaJIeMHYECKUX
Jacax
OO0mas TpyA0eMKOCTh JUCHHIJIMHBI M0 Y4eOHOMY 3,0 108
IJIAHY
AyIUTOPHBIE 3aHATHSI: 1,33 48
Jlexruu (JIek) 0,88 32
[Tpaktuyeckue 3austus (I13) 0,45 16
CamocrosTesannasi padora (CP): 1,67 60
By HTOroBOro KOHTPOJIS: 3a4eT ¢ OLIEHKOI — -
Buner yue6HOIM paboTh Ob6bveMm
B 3adeTHBIX B
€IMHUTIAX aACTPOHOMHYECKHIX
gacax

OO6mas TPyA0eMKOCTh JUCIHHIJIMHBI M0 Y4eOHOMY 3,0 81
TUIAHY
AyAUTOpPHBbIE 3aHATHS: 1,33 36
Jlexumm (Jlek) 0,88 24
[Tpaktuueckue 3ausatus (113) 0,45 12
CamocrositesibHas padora (CP): 1,67 45
Bujx uTOroBoro KOHTpOJIsA: 3a4eT C OLEHKOM — -

AHHOTANUA padoyeil MPOrpaMmMbl Y4eOHOH TUCHMILIHHBI
IIpoexTupoBaHue aerajeil Mmamun u annaparos (b1.B. 21)
1. Henu u 327244 AUCHUIIMHBI

I_le.nb AUCHMIUIMHBI - HAYYUThb CTYJACHTOB TBOPUYCCKOMY IIOAXOAY K BBIIIOJHCHHIO
HH)XCHCPHBIX PAaCdY€TOB HA IMPOYHOCTb, )KECTKOCTb U yCTOﬁ‘IHBOCTB 3JICMCHTOB KOHCTPYKHHﬁ,
JeTaneu u Y3JI0B MAlllMH U alllapaToB.

OCHOBHBIMH 3aJaYaMi JUCHUILIMHBI, pCHICHUEC KOTOPBIX oOecreynBaeT JOCTHOKCHHUC

SN, ABJIAKOTCA:

. U3y4YCHHE TUIOBBIX 3JIEMEHTOB KOHCTPYKLUN XUMHUYECKOTO 000PY10BaHHUS;
o OCBOEHHE OCHOB METOJUKHU ITPOCKTUPOBAHUS;
. oOecrieyeHre HEOOXOIUMON TEXHMYECKOW HWHpOpManueln Uil BOCHPUSATHS

CTYACHTAMH psa NOCIEIYOIUX TUCIUIUINH.

2. B pe3yabrare mun3y4YeHHs JHCHUILIMHBI O0y4YalOIMiics 10 HpPorpamme
0akaJlaBpUATAa J10JIKEeH:

Osnadems cnenyrOmUMe MPOPeCCUOHATBHBIMU KOMITETEHITUSMU:

J TOTOBHOCTh M3y4aTh HAayYHO-TEXHUYECKYIO0 HWH(GOpMAIMIO, aHAIU3UPOBATH
OTEYECTBEHHBII U 3apyOeXKHBII OIBIT N0 TeMaTuke uccnenoBanuii (I1K-13).

3Hamb:



. KOHCTPYKIIMH, THHOAXH W KpUTEpPHH pabOTOCTIOCOOHOCTH JeTaliell MaIiuH,
cOOpOYHBIX eMUHUIL (Y3JIOB) U arperaTos;

J OCHOBBI TEOPUU COBMECTHOU pabOThI M METO/IbI pacyeTa AeTajield U y3J0B MAallUH
Y arrnapaToB XUMHYECKOW TEXHOJIOTHH;

ymemu:

° BBITIOJIHATh M YATATh TEXHUYECKUE CXEMbI, YEPTEKU U ICKU3BI JIeTaJieH, y3JI0B U
arperaTtoB MalIvH, COOPOYHBIX YEPTEKEH M YePTEKH OOIIEro BU/IA;

° MPOU3BOJUTH pacCyeThl IO OCHOBHBIM KpPUTEPHUSIM PabOTOCIOCOOHOCTH U
KOHCTPYMPOBAHMS JIeTalIel MaIlluH;

° MPOU3BOIUTh PACUeThl U KOHCTPYMPOBAHHE JI€TAJCH MallMH U MEXaHU3MOB C
Y4E€TOM MPOU3BOJICTBEHHON TEXHOJIOTHH U IKCILTyaTalliu;

e1a0emo:

) HaBBIKAMU KOHCTPYHPOBAHUS U TEXHHUYECKOTO TBOPUYECTBA;

° MpaBUJIAMU TTOCTPOCHUS TEXHUYECKUX CXEM U YEPTEKE;

° OCHOBHBIMH METOJAMHU pacyeTa U MPOCKTUPOBAHUS MEXaHUYECKUX Y3JIOB U

JJIEMEHTOB TEXHUKH.

3. Kpartkoe cogep:xaHue IUCHHUILIUHBI:

Monayne 1. «Pacdyer XMMHYECKOro ammapara ¢ MEXaHUYECKUM MepEeMEIINBAIOIINM
YCTPOUCTBOM.

[To Bcem nsTamam KypcoBOTo TpoeKTa opOpMIISETCSl eMHas MOSCHUTENbHAs 3amucka. B
MOSICHUTENBHYIO 3aITUCKY BKIIFOYAIOTCS IPOEKTHBIE U IIPOBEPOYHBIE PACUETHI TUIIOBBIX AJIEMEHTOB
B COOTBETCTBUU C JICUCTBYIOIIUMHU MeToaukamH. [IponsBoauTcs:

1)BBIOOp KOHCTPYKIIMOHHBIX MaTCPHAIIOB,;

2)pacyeT OCHOBHBIX T€OMETPUUCSCKHUX Pa3MEpOB arapara;

3)pacuer TOJIIKMH CTEHOK arapara 1 pyOalkH,

4)oabop mpuBoIa;

5)pacuet (aHIIEBOrO COSTUHEHUS KPBIIIKKA C KOPITYCOM arapara;

6)pacueT Baja MEIIAIKA Ha BAOPOYCTONYHUBOCTh U MPOYHOCTH;

7)moxbop u pacyet My(QTHI;

8)moxbop 1 pacyer yIUIOTHEHHUS.

Monyns 2. «HepTex o0I1ero Buaa anmaparay.

Boinmonnsiercss yeprex oOiiero BuIa amnmapata ¢ BUIaMH, pa3pe3aMu, CEUCHUSIMH U
BBIHOCHBIMH JJIEMEHTaMHU, JAIOIIUMU TOJHOE MpeACTaBlIeHUE 00 ero ycTpocTBEe M MPHUHIIUIIE
paboTel. YepTexk oOmiero Buaa anmapara CoaepKuT:

1. N3o00paxxenue anmapara (BUIbI, pa3pe3bl, CEUCHMsI, BBIHOCHBIE 3JIEMEHTHI),
coJiepKalue OKOHYATEIbHbIE KOHCTPYKTUBHBIEC PELICHHUS.

2. OCHOBHBIE pa3MepBhl.

3. PacnonoxeHue mTynepos, JII0Ka, ONOp arnmapara.

4. TaOnuiy Ha3HAUYEHUS IUTYLIEPOB B arnapare.

5. TexHUuecKyto XapaKTepUCTUKY M TEXHUYECKHE TPEOOBaHUS K HEMY.

Ha BTOpOM JmHcTE BBINOJHSIOTCA YepTEXH COOPOUHBIX €AMHHUIl M Aeranell. UepTexu
BBITMOJIHAIOTCA Ha JucTax popmara Al.

KypcoBoii mpoekT sBIsSeTCS CaMOCTOSTEIbHOM pabOTOM CTyneHTa, KOTOpBIH HeceT
MIOJIHYI0 OTBETCTBEHHOCTD 3a €€ KaueCTBO (MPaBWIBLHOCTh pacueToB, o(opMIIeHUE YepTexeil) u
CBOEBPEMEHHOCTb BBITIOJHEHHUSI BCeX 3TanoB paboT. IlpenogaBarens — pyKOBOIUTEIh MPOEKTA
HampasisieT paboTy CTyIeHTa, KOHCYIbTUPYET MO HESICHBIM BOIPOCaM, ONpEAeNseT CTENeHb
3aBEPUIEHHOCTH OTAEJBHBIX ATANIOB IPOEKTUPOBAHUS.

4. O0bemM yueOHOM TUCHHMILINHBI



B 3auernbix | B akanmem.
eIMHUTIAX gacax
O01mas TPyA0eMKOCTh JUCIHHUIIJIMHBI 110 Y4eOHOMY MJIAHY 3,0 108
AyAUTOpPHBbIE 3aHATHS: 0,44 16
Jlexuunu (JI) - -
[Ipaxtnueckue 3anstus (113) 0,44 16
CamocronTesannasi padora (CP): 2,56 92
Buja xoHTpoJa: 3a4eT / 3k3aMeH Kypcosoii
npoext/
3auert ¢
OLIEHKOi1
B 3auernbix | B actpoHoM.
SIMHUTIAX gacax
OO61mas TPYI0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY TUIAHY 3,0 81
AyAUTOpPHBbIE 3aHATHS: 0,44 12
Jlexuunm (JI) - -
[IpaxTnueckue 3anstus (113) 0,44 12
CamocrosTesannasi padora (CP): 2,56 69
Bua koHTpoJIsi: 3a4eT / IK3aMeH Kypcogoii
npoext/
3auer ¢
OLICHKOM

AHHOTaNUA padoyeil MPOrpaMmbl Y4eOHOH TUCHMILIHHBI
Teopernyeckue 0CHOBbI JHEPIO- U pecypcocOepe:keHns B XMMUYeCKOil TeXHOJIOTHH
(b1.B. 22)

1. Heab qAMCHMIUIMHBI: CPOPMUPOBATH YPOBEHb MPO(HECCHOHATBLHON KOMIETEHTHOCTH,
MO3BOJISIFOIIMNA TPAMOTHO, C TOUKH 3pEHUSI SHEPro- U pecypcocOepekeH s peliaTh IpUKIIagHbe
3aJlauM MPOMBIILJIEHHOTO MaciITala.

2. B pe3yabrare wu3yYeHUs AUCHUIUVIMHBI O0y4YalwIIUiici 1O mporpaMmme
0akajiaBpuaTa J0J/KeH

061ad0emp CIEYIOIMMUA KOMIIETCHIUSIMHU:

-CIIOCOOHOCTBIO MCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLHUILUINH B
npodeccuoHabHON AEATeIbHOCTH, MPUMEHSATh METOJbl MaTeMaTHYeCcKOro aHajiu3a u
MO/JICTUPOBAHUSI, TEOPETUIECKOTO M IKCIIEpUMEHTaIbHOro uccienoanus (OIIK-2);

-CIIOCOOHOCTBIO Y4acTBOBAaTh B COBEPUICHCTBOBAHWU TEXHOJOTHYECKHX IPOIECCOB C
MO3UIIMI SHEPro- U pecypcocOepeskeHrs, MUHUMHU3AIMN BO3JICHCTBUS Ha OKPYKAIOUIYIO Cpeay
(IIK-2);

-CIIOCOOHOCTBIO  HCIIOJIB30BAaTh  3JEMEHTHI  HKOJIOTO-dKOHOMHUYECKOTO aHalu3a B
CO3ZIaHMU DHEPro- u pecypcocbeperaromux rexnonoruii (I1K-8);

-CIIOCOOHOCTBIO  MOJICIUPOBATH JHEPro- M pecypcocOeperaroniye Mpolecchl B
npombinuieHHocty (ITK-16).

3Hamy:

— TeOpETUUYECKHE OCHOBBI U MaTEMaTHYECKUI ammapar pacdyera 1 ananuza 3pHeKTUBHOCTH
WCIIOJIb30BAHUS SHEPTETUUYECKUX U CHIPHEBBIX PECYPCOB Ha OCHOBE MOHATHS SKCEPTUH.

ymembn:

— aHAJIM3UPOBATh BEJIMYUHY AKCEPreTHUECKOTO NOTEeHIINala Pa3IMYHBIX
SHEPrOHOCUTENIE XUMHUYECKOrO0 MPOM3BOJCTBA HA MPEAMET JOCTOBEPHOCTH M BO3MOKHOCTHU
MPaKTUYECKOW peanun3aluu;

—mpeajiaraTh IyTH CHUJKEHUSI SHEPro3arpaT U TOBBILEHUS SHEPreTUYECKOU
3¢ (dEeKTUBHOCTH 3a CUET UCTIOIB30BaHUSI BTOPHYHBIX dHEpropecypcos (BOP);



—co3aBaTh T'HOKHME pereHepallMOHHbIE TEXHOJOTMH C 3aMKHYTOW CTPYKTYpOi
SHEPreTUUECKUX U MaTEPUAIbHBIX IOTOKOB.

enaoemu:

— KOMIUIEKCHOM METOJMKOM OLEHKHM JHEPreTUYeCcKOro IOTEHIUana OTXOJOB H
IIPOMEXYTOUHBIX MPOJYKTOB XMMHMUYECKUX MPOU3BOJCTB (TOPIOUUX OTXOJIOB, T'a30BbIX IIOTOKOB
M30BITOYHOTO JABJICHUS, XKUIKAX CTOKOB) HA IPEAMET WX YTHIM3AIHUU C YIETOM IKOJOTHUECKIX
KpUTEPUEB.

3. KpaTtkoe coaep:kaHue 1uCHUILINHBI

Mopyns 1. Beenenue. TepmoanHamMudecKkasl OLlEHKa MAaTEPUAIbHBIX M DHEPIreTUYECKUX
pecypcoB. OlieHKa SHEPropecypcoB Ha OCHOBE MOHSTUSI SKCEPTUH.

OcHOBHBIEC HANIPABJICHUS U MTPOOJIEMBI CO3JAHUS SHEPTETUIECKHA BBICOKOA(P(PEKTUBHBIX U
9KOJIOTMUECKH Oe3omacHeIX TexHojoruil. Tumbl mnpeoOpa3oBaHuil 3Hepruu  (IpsiMbIE,
uuknuyeckue). Cucrema nuddepeHIUaNbHBIX YpaBHEHHUH JUIsI OTKPBITOW paBHOBECHOM
MakpocHucTeMbl. TepMoaMHaAmMuYecKas OILIEHKAa JHEPropecypcoB CTAlMOHAPHOIO TMOTOKA
BemecTsa. [ lonsaTue sxceprum. YciioBre XMuMHYECKOTO paBHOBECHUS. PacuéT MUHMMaIbHBIX 3aTpaT
SHEPTHUH B IPOLECCAaX KOMIIPEMHUPOBAHMS, Pa3/ICICHUS Fa30BbIX CMECEH, ITOIYYEeHHS X0JI0/1a.

Monyne 2. AnHanu3 3p¢GEeKTUBHOCTH UCHOJIb30BAaHUS MaTEpUaIbHBIX U YHEPreTUUECKUX
PECYpCOB XUMUYECKOTO MPOU3BOJICTBA. MOeNb peaabHOro SHEpronpeodpazoBaTes.

Cucrema MHTErpaibHbIX OaJaHCOBBIX YPaBHEHHM M KHHETHYECKHX COOTHOIIEHUMN IS
OTKPBITO HEPABHOBECHOM MAaKPOCHUCTEMBI. AHAIUTUYECKOE M YHUCICHHOE PEIICHUE 3THUX
YPaBHEHUI Ha OCHOBE MOJIENH JIOKAIbHO-PABHOBECHOTO OIMCAHUS B IIPOLIECCAX TEYEHUS BSI3KUX
cpel, Temjao- U MaccooOMeHa. MeToauKka MCHOIb30BaHUS 3TUX YPAaBHEHMM JUIsl OIpeeNIeHUs
¢daktuyeckux sHeprosarpar. Pacuér Benmuuubl skcepreruueckoro KIIJ[ MHorocramumitHoro
IIOTOYHOTO IIpoLecca.

Mopayne 3. [lpuHOMOBI  CO3MaHMSI DHEPrOo- M PeCcypcocOeperammmnx TEeXHOJOTHH.
WNHubopmaoHHbIE TOAXOAbl M KPUTEPUU OLIEHKU CTeneHH 3((EeKTUBHOCTU IPOU3BOJCTBA B
YCIIOBUSAX COBPEMEHHON YKOHOMUKH U DKOJIOTUU.

CTpykTypa TOIUIMBHO-PHEPI€TUYECKOTO OajaHca M CHUCTEMBbI 3SHEprooOecreyeHus
XUMHUYECKOTO Tpou3BojacTBa. OOmas TepMoauHaMuueckas olleHka BDOP: martepuanbHbIX
OTXO/JIOB, I'a30BbIX NOTOKOB O] U30BITOYHBIM JIaBJIEHUEM, TEIJIOThHI TEXHOJIOTUYECKUX TOTOKOB.
Mertoap! noBbIIeHHs 3P PEKTUBHOCTH ITPOLECCOB YTUIIU3ALIUU OTXOI0B C YUETOM 3KOJIOTMUECKHX
KpUTEpHEB (Ha IpUMEpe CHUHTEe3a aMMHaKa, IUPOJIM3a YIJIEBOJOPOJOB, KOHBEPCUM MeETaHa
BOJSIHBIM [IApOM).

Monayns 4. TexHOJIOTMYECKOE M HHEPreTHYecCKoe KOMOMHUPOBAaHME IIPOLIECCOB
IIPEBPALLEHUS SHEPTUH U BEILIECTB.

CHHTE3 TEXHOJOTMYECKOM M DHEPreTUYECKOM CHCTEM KaK OCHOBHOM IPUHIIMII
sHeprooOecneyeHus. OCOOEHHOCTH 3HEPro- U pecypcocOepexeHus B HU3KOTEMIIEpaTypHbIX
mmpoueccax IOJYY4EHHUs XOJIOJa, PA3AEICHUs M OYMILEHUs Tra30BbIX cmeced. OCHOBHbIE
IIPOMBIIIICHHBIE CXEMBI TIOJTY4EHHs X0J10a U TpaHchopmanuu Teria. CpaBHUTEIbHBIN TEXHUKO -
HSKOHOMHYECKUH aHanu3 napokomnpeccHoHHbIX (IIKXM) 1 Tennoncnosb3yonmx X010 A1IbHbIX
MalIHH.

4. O0bemM y4yeOHOM THCHHMILINHBI

O0bem
Buasbl yueoHoit padoThI 3au. en. AK. gac.
O01mas TpyA0eMKOCTh JMCIHILJIMHBI 110 Y4eOHOMY IUIaHY 4 144
KonTakTHas padora: 15 54
Jlexrum (JIek) 1 36
[Tpaktnueckue 3anstus (I13) 0,5 18
CamocrositesbHas padora (CP): 1,5 54
CaMOCTOATENBHOE N3YUEHHUE PA3JIEN0B IUCIUIUINHBI 15 54




Bu1 HTOroBOro KOHTPOJIAA: 3a4eT € OLEHKOI | 1 | 36

O0bem
Buasbl yue6Hoii padoThI
3auy. en. | Actp. yac.
OO0masi Tpy10eMKOCTb IMCHUIIIMHBI 110 Y4eOHOMY IJIAHY 4 108
KonTakTHasi padoTa: 1,5 40,5
Jlexuunu (Jek) 1 27
[Tpaktuyeckue 3austus (I13) 0,5 13,5
CamocrositesbHas padora (CP): 15 40,5
CamMmocTosATEeNbHOE U3YUEHUE PA3ICIOB JUCITUTIIMHBI 15 40,5
Bua uTOroBOro KOHTpPOJIsi: 3a4eT ¢ OLEHKOH 1 27

AHHOTaNusA padoyeil NPOrpaMmMbl y4eOHOM IMCHUILIMHBI

OCHOBBI TEXHUYECKOTO PEryJTHPOBAaHNs U ynpaBieHus kadyectsom (51.B.23)

1. Ileap Kypca - HAy4yuThb CTYAEHTOB MPUMEHSITh KOHTPOJIbHO-U3MEPUTEIBHYIO U
UCIBITATEIbHYIO TEXHUKY, METOJaM M CpEJICTBAaM TEXHHYECKOTO PEeryJupOBaHMs, MeETOJaM
KOHTPOJISI KauecTBa BBITYCKAEMOW MPOAYKIIMHU, PECYPCO- U SHEProcOepeKeHUS TEXHOTIOTHIECKUX
IIPOLIECCOB C UCIIOJIb30BAHNEM CTaHAAPTHBIX METOIOB.

3agayaMu U3y4eHMs Kypca SIBISIOTCS COBEPLUICHCTBOBAHME METOAMK KOHTPOJIS Ka4eCTBa
IIPOM3BOJICTBEHHBIX IIPOLIECCOB, pa3pabOTKa CUCTEM YIPABIEHHUS KadyeCcTBOM, pa3paboTka
HOPMAaTUBHBIX TOKyMEHTOB Pa3HOTO YPOBHS, CO3JaHME HOBBIX METOJOB U3MEPEHUH, IOJy4YCHHE
M3MEPUTENbHON HH(pOpMaIuy TpeOyeMoro KauecTna.

2. B pesyabTare H3y4eHus AMCHHUIIIMHBI CTYAEHT J0JI/KEeH |

oénademp CIEeyIOIIMA KOMIIETCHIUSAMMU:

- CHOCOOHOCTBIO HUCHOJIB30BATh OCHOBHBIE 3aKOHbI €CTECTBEHHOHAYYHBIX JUCLMILIMH B
po(heCCUOHABHON JEATeNbHOCTH, NPUMEHSATh METOJbl MAaTeMaTH4YeCKOro aHaiu3a |
MO/ICIIUPOBAHHS, TEOPETUYECKOTO H dKCIepUMeHTaIbHOoro nccnenoBanus (OI1K-2);

-CIIOCOOHOCTBIO Y4acCTBOBaThb B COBEPIIEHCTBOBAHMM TEXHOJOIMYECKUX IPOLIECCOB C
MO3UILMHA 3HEPro- U pecypcocOepekeHusl, MUHUMU3ALUU BO3AEHCTBUS Ha OKPY)KAIOLIYIO Cpeay
(IIK-2);

- CHOCOOHOCTBIO HCHOJIB30BaTh 3JIEMEHThl JKOJIOTO-3KOHOMHYECKOTO aHaiu3a B
CO3ZIaHHU YHEPro- u pecypcocbeperaromux rexnonoruii (I1K-8);

- CIIOCOOHOCTBIO MOJEIMPOBATh 3SHEPro- M pecypcocOeperampume Mpoueccs B
npomsiieHHocTH (ITK-16).

3Hamy:

- 3aKOHOJIATEJIbHBIE U HOPMATUBHO NPABOBBIE AKThl, METOINYECKUE MATEPUAJIBI 110
TEXHUUYECKOMY PETYINPOBAHUIO;

- IEPCTIEKTUBBI TEXHUYECKOTO Pa3BUTHsI U 0COOEHHOCTH JE€ATEIbHOCTH OpraHu3alui,
KOMIIETEHTHBIX Ha 3aKOHO/IaTeNIbHO-IIPABOBOM OCHOBE B 00J1ACTH TEXHUYECKOTO PETYINPOBAHUS;
- OCHOBBI TEXHUYECKOTO PETYJINPOBaHUS;

ymembv:

- IPUMEHATh METO/Ibl M IPUHIIMITBI CTAHJAPTU3AIMH [TPU Pa3pabOTKe CTaHAAPTOB U
JPYTUX HOPMaTUBHBIX IOKYMEHTOB;

- IPOBOJUTH NOATBEPKIECHUE COOTBETCTBUS IPOAYKIIUH, IPOLIECCOB U YCIYT
IPEIbABIIIEMBIM TPEOOBAHUSIM;

- IPUMEHATH METOBI KOHTPOJISL U YIIPABIICHUSI KAYECTBOM,;

- aHAJIM3UPOBATH JIAHHBIE O KAYECTBE MPOJYKIUHU U OTPEAEIATh MPUYHHBI Opaka.



- HCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTUH JJIs TUTAHUPOBAHUS U MPOBEACHUS paboT 10
TEXHUYECKOMY PETYJIUPOBAHUIO.

enadems:

- HaBBIKAMH HCIOJIb30BaHUSI OCHOBHBIX HHCTPYMEHTOB YIIPAaBJIEHHS Kau€CTBOM;

- HaBbIKaMH 0(OPMIICHHS PE3YJIbTATOB UCIIBITAHUN M MIPHHATHUS COOTBETCTBYIOIINX
peuieHui;

- HaBbIKaM# 0(OPMIICHHSI HOPMATUBHO-TEXHUYECKON TOKyMEHTALINH.

3. Coaep:xkanue JUCHUNIMHBI

MOAVIJIb 1.

1.1 Beegenue. 3akoH P® «O TeXHHYECKOM pEryaupoBaHUN». Mepbl TEXHHYECKOIO
perylnupoBaHusi, OCHOBaHHbIE Ha 3aKOHOJATENILCTBE OO0 OTBETCTBEHHOCTH 3a KayecTBO U
0€30MacHOCTh MOCTABJISIEMOU MPOAYKIINH («3aKOH O 3aIUTE MPaB MOTPEOUTEIEH).

1.2 HeoTBpaTUMOCTh OTBETCTBEHHOCTHM M3TOTOBHUTEIS M OpraHM3alMd B LENH
«M3TOTOBUTENB- MpoJaBel- norpedburensy. HemoOpokauecTBeHHas mnponaykius. MckaxeHHas
nHpopmanysa o GaKTUHIECKUX XapaKTepUCTUKaX NpoayKuuu. Panbcu@uuypoBaHHasi IPOLYKIHUS.
OTBeTCTBEHHOCTh IPOJABIA U U3TOTOBUTEISL.

1.3 Jloxa3aTenbcTBO JOOPOKAYECTBEHHOCTH PEAM3yeMOM MPOAYKIIUU HU3TOTOBUTEIIEM.
Cs3p MexAy HamumuueMm aedekTa u BeTMYnHOW ymiepOa. KadecTBeHHas MpoayKIus-ycloBUE
BBIKMBaHUS QUPM B KOHKYPEHTHOM Oophoe.

1.4. TexHuueckoe peryIMpoBaHUE, OCYLIECTBISIEMOE TOCYyJapcTBOM B oOjactu
0€30MacHOCTH MNPOAYKTOB. TeXHHWYecKHe perjiaMeHThl M OLIEHKa COOTBETCTBUS. Bubl
TEXHUUYECKUX periiaMmeHToB. CoJiepikaHne TEXHUUECKHUX peryiaMeHToB. [IpaBuia noctpoeHus.

1.5. ®opMbl TexHUYECKOro peryaupoBanus. [loaTBepkaeHMe  COOTBETCTBUS,
roCy/lapCTBEHHbIN KOHTPOJIb, HAA30p.

1.6. AkkpenuTanus Kak ¢opMa rocy1apcCTBEHHOTO TEXHHYECKOTo perynupoBanus. [lemn
U TPHUHLMIBI aKKpeIuTaluu. AKKpeIuTalusi OpraHoB MO CEePTHUPHUKAIUU M HCIBITATEIbHBIX
naboparopuii. CepTHUhHUKAIMOHHbBIE UCTIBITAHUS NIPH aKKpeIUTAH. 3apyOexHas akKpeauTaIusl.

1.7. Mepsl, mnpemycMaTpUBAIONIME MCIOJIB30BAaHUE JTOOPOBOJBHBIX CTaHAAPTOB U
noopoBosbHOU ceprudukanuu. KauectBo. Buenpenune cucrem kadecrBa. OOyueHue u
HH(POPMUPOBAHUE TIOTPEOUTENICH.

1.8. ITpuHITUIIBI ¥ POPMBI TOATBEPHKACHHS COOTBETCTBHS. CXEMBI

MOAVYJIb 2

2.1 Meroauueckue OCHOBBI yrpaBieHHs KkauecTBOM CTaauu >KU3HEHHOTO ITMKJIa
MPOIYKIIMUA. MeTo bl OLIEHKU KauecTBa Mpoaykuuu. CTaHaapTH3anus B yIpaBICHUU KaY€CTBOM
- Mexnaynapoansie cranaaptel cepuu 9000. 3apyOeKHbI U OTEYECTBEHHBIN OIBIT YIIPaBICHUS
kauectBoM. Konnenuus «Bceobiero ynpasineHus: kauecTBoM» MeTpoliornyeckoe o0ecrieueHue
KayecTBa MPOAYKLHUH.

2.2JIunen3upoBanue. 3aKOH O JUIIEH3UPOBAHUH.

2.3 Cepruduxaiiys Kak mpoueaypa noaTBep>KIACHNUS COOTBETCTBUS.

2.4 IlpuHuuIe! U GOpPMbI MOATBEPIKICHNUS COOTBETCTBHSL.

2.5 Cxemsl cepTuuKauy U aexiapupoBanus. Onucanue cxeM JeknapupoBanus (11-7x1).
U CepTH(PUKALNH.

2.6 JIoOpoBOsbHOE MOATBEPKICHUE COOTBETCTBUA. DKCIOPTUPYEMas U UMIIOPTHpyeMas
IPOAYKIMS, MOATekKamas o0s3aTeIbHOMY MOATBEPKAECHUIO COOTBETCTBHS. YCIOBHS BBO3a Ha
Tepputoputo Poccun npoykunu, noanexariei 00s3aTeIbHOMY MOATBEPKICHNUIO COOTBETCTBUSL.

4. O0beM yueOHOI JMCHUIIIMHBI M BHIbI Y4eOHOH padoThI

Bunsl yaeOHOM paboThI O6bem

B 3auetnrpix | B
117030500 :0:¢ aKaJeMHUYECKUX
qacax




OO0uasi Tpya10eMKOCTh JUCHUIJIMHBI 110 2,0 72
Y4eOHOMY ILIAHY

AYIUTOPHBIE 3aHATHUS: 32/36 32
Jlexuunu (Jlek) 16 16
[Tpaktuyeckue 3austus (I13) 16 16
CamocronTeiannasi padora (CP): 40/36 40
Buja nTOoroBoro KOHTpOJIsi: 3a4eT — -
Bunpr yaeOHOI paboThI Ob6bveMm
B 3auerHbix | B acTponoMm.
SIMHHIIAX gacax
OO0uasi Tpy10€eMKOCTb M CHUIIIHHBI MO 2,0 54
y4eOHOMY IIaHY

AyAUTOpPHBbIE 3aHATHS: 0,9 24
Jlexuunu (Jlek) 0,45 12
[IpakTnueckue 3anstus (113) 0,45 12
CamocronTesannasi padora (CP): 1,1 30
Bua uTOroBOro KOHTpOJISA: 3a4eT — -

4.4.3. IlMCUMILIMHBI 110 BLIOOPY
AHHOTaNusA padoyeil NPOrpaMmbl y4eOHON AUCHUILIHHBI
DJIeKTHBHBIE KYPChl 10 ¢pu3nveckoii KyabType u cnopry (b1.B.24)

1 Hean AMCHUIIAHBI

— OBJIaJICHHE CHUCTEeMOM TMpPAaKTUYECKUX YMEHUHW U HABBIKOB, 00ECHe4YMBAIOMINX
COBEPIIICHCTBOBAHUE TICUXO(PU3NUECKUX CITOCOOHOCTEH;

— pa3BUTHE CIIOCOOHOCTEW WCIOJIb30BaTh pa3sHOOOpa3Hbie (OPMBI  (HU3UIECKOM
KYJbTYpBI, CIIOPTA U TypU3Ma JUIsl COXPAHEHHSI U YKPEIIEHUs CBOETO 3/I0POBbS U 3/I0POBbS CBOUX
ONU3KUX B MOBCEAHEBHOM )XKM3HH U MPO(HECCHOHATLHOM IS TEIbHOCTH;

— ¢opMupOBaHHE MOTUBAIMOHHO-IICHHOCTHOTO OTHOUICHHS K (PU3UYECKON KYIbType,
(bu3nyecKoMy COBEPIICHCTBOBAHHIO M CAMOBOCIIUTAHUIO, YCTAHOBKA Ha 3JI0POBBII 00pa3 *KU3HU;

— oOyuyeHue TeXHHYECKUM U TAKTUYECKUM IpUeMaM OJIHOTO U3 BUIOB CIOPTA.

2 B pe3yabraTre H3y4YeHHMsl AUCHMIUIMHBI oOOy4Yamoummiics M0 MporpaMmme
0akajiaBpUAaTa J10JIKeH:

Oonadamp cnegyromiuMU KOMIIETEHUIUAMMU:

—  CIOCOOHOCTBH K caMOOpraHu3aiu u camoobpasoBanuio (OK-7);

—  CHOCOOHOCTH MCIIOJIB30BaTh METOABI W CPEICTBa (U3MYECKOM KYyIbTYPHI JUIst
obecrieyeHw s TIOJTHOIICHHOM CoIManbHO# 1 mpodeccuonanbHoi aestensHocTr (OK-8).

3namo:

—  HAYYHO-TIPAKTHUYECKHE OCHOBBI (PM3UYECKOU KYIBTYpPHI U CIOPTA;

—  COLIMaTbHO-OMOJOTHYECKHE OCHOBBI (PM3UYECKOU KYIBTYpPHI U CIIOPTA;

—  BIHMSHHE O3J0POBHUTENBHBIX CHCTEM (U3MUYECKOTO BOCIHTAHUS Ha YKpEIJICHUE
3I0pPOBbS, TPOPUITAKTHKY MPOPECCHOHANBHBIX 3a00JIeBaHUN U BPEAHBIX MIPUBBIYEK;

— CcmocoObl  KOHTPOJSI M OLEHKHM (U3UYECKOrO0  Ppa3BUTUS M (U3UUECKOI
MIOATOTOBJIEHHOCTH;

— TpaBuiia U CHOCOOBI MIIAHUPOBAHUS WHIUBUIYATbHBIX 3aHATUN PA3IUYHON IIeNeBOM
HaIpaBJIEHHOCTH;

— cnoprusHele Tpaguuuu MXTHU-PXTY um. /.. Menneneesa.

Ymemn:

—  BBINOJHATh UHIUBUAYAIBHO MOJ00paHHBIE KOMIUIEKCHI 10 (PU3NYECKON KYIbType U
pa3IMYHBIM BUJAM CHOPTA;

—  OCYIIECTBJIATH CAaMOKOHTPOJIb 32 COCTOSIHUEM CBOEro OpraHusMa MU coOmonaTh



MIpaBUJIa TUTUEHBI U TEXHUKH 0€30T1acCHOCTH;

—  OCYIIECTBJIATH TBOPYECKOE COTPYJHHYECTBO B KOJUICKTHBHBIX (hopMax 3aHATHHA
(bu3nUeCKoil KyIbTypOil U CLIOPTOM;

—  BBINOJHATH MPUEMBI 3aIIUTHI U CAMOOOOPOHBI, CTPAXOBKH U CAMOCTPAXOBKH.

Bnaoemu:

— CpeAcTBaMHM M METOJaMU YKPEIUIEHUS WHJWMBUIYaJIbHOTO 3/I0POBBS, (PU3HUECKOTO
CaMOCOBEPILIEHCTBOBAHUS;

— JIOJDKHBIM  ypOBHEM  (U3WYECKOM  IOArOTOBIEHHOCTH, HEOOXOJIUMBIM  JUIS
KayeCTBEHHOI'0 YCBOCHMsI MPOPECCUOHANBHBIX YMEHHUI U HaBBIKOB B IIpoliecce 00yUeHUsI B BY3€,
UIE  00€CIeYCHHsI TOJIHOTICHHONH COLMANIBHOH M TPO(EeCCHOHATBLHOW JESITSILHOCTH TOCIe
OKOHYaHUs y4eOHOTO 3aBEJICHUS;

—  TEXHUYECKMMHM U TAKTUYECKMMU HaBbIKAMH B OJHOM U3 BHUJIOB CHOPTA.

3 Kpartkoe coaep:kanue JMCIHHUIIHHBI

Kypc mucuuniansbl «3J€KTUBHBIE JUCHUIUIMHBI MO (U3NYECKOW KYIbTYpPE U CIOPTY»
peayinzyeTcsl yepe3 BapUaTUBHBIA KOMIIOHEHT (3JEKTUBHBIN MOyib) 328 4acoB (BUJ CIIOpTA IO
BBIOOPY CTyJIeHTa), B 3a4€THbIE €AWHUIIBI HE IEpPEeBOAUTCH, SIBISIETCA OOS3aTENbHBIM s
WCTIOJTHEHUS TIPU OYHOU (hopme 00VUeHUs.

[IporpaMmma paccunTaHa Ha HU3yY€HHUE IUCHUIUIMHBI «DJIEKTHBHBIE IJUCLMIUIUHBI MO
¢u3nyecKkoil KylbType M CHOpPTY» B TEUYEHHE IIEeCTH CEMECTpPOB U TPEIrojaraer, 4ro
oOyuaronigecs: UMEIT TEOPETHUYECKYH0 MOJATOTOBKY B OOJACTH JUCHUIUIMHBI «Puzndeckas
KyIbTypa M CHOpPT», 3aKaHUYMBAaeTCS 3a4eTOM B KOHIE Kaxaoro cemectpa. KoHTpoib
YCIIEBAEMOCTH CTYICHTOB BEAETCS MO MIPUHATON B YHUBEPCUTETE PEUTUHIOBOU CHCTEME.

[IpakTHyeckue 3aHATHS.

[IpakTrdeckuii pa3nen IporpaMMbl peaau3yercs Ha y4eOHO-TPEHUPOBOYHBIX 3aHATUAX B
Y4eOHBIX TpyIIax Mo oomei (GU3nIeCcKoi MoAroTOBKE WIIN MO0 BEIOPAaHHOMY BHIY CIIOPTA.

[IpakTrueckne 3aHATHS TIOMOTAIOT TPUOOPECTH OIBIT TBOPUYECKOM MPAKTHYECKOM
NEeSITEeIbHOCTH, Pa3BUBAIOT CAMOCTOSITENILHOCTh B (DU3MYECKOM KYNbType M CHOPTE B LENAX
JNOCTHXKEHHUS] (U3UYECKOTO COBEPILEHCTBA, IMOBBIIIAIOT YPOBEHb (PYHKIMOHAJIBHBIX U
JIBUTATEIBHBIX CIIOCOOHOCTEN, HANpaBIeHHO (POPMUPYIOT KaYECTBA U CBOWCTBA JIMYHOCTH.

[IpakTrueckuii pa3aesn BKIOYAET B ceOst MoApa3/enbl: 1o oouieil pusnueckoit moAroToBke
(ODII) u cnenmanbHOM (hu3nyeckol moAroToBKe Mo Buaam cropra (CDII).

Y4eOHO-TPEHUPOBOUHBIE 3aHATUS O0a3UPYIOTCS HAa LIUPOKOM HCIIOJIb30BAaHUU
TEOPETUYECKUX 3HAHUN M METOIUYECKHX YMEHHH, Ha NMPUMEHEHHH Pa3HOOOpa3HbIX CPEICTB
(bu3nuecKoil KylbTypbl U CHOPTA, CHOPTUBHOW M MPO(EeCcCHOHATBHO-TIPUKIAAHON (PU3ndecKon
MIOJTrOTOBKE.

VYaensercs BHHUMaHUE BOIpPOCaM MPOBEACHUS COPEBHOBaHUM (MpaBUja COPEBHOBAHUU,
CHCTEeMa PO3BITPHIIIEH, OnIpeieTieHIe modenuTeneid, 000py10BaHNUE U HHBEHTAPh).

KputepreM ycnemHoOCTH OCBOEHHUS y4eOHOTO mMaTepuana SBISETCs IKCIEepTHas OlEHKa
MIPEToJaBaTelisl, YUUTBIBAIOIIAS pecyasipHOCIb NOCeueHUss 00A3amenbHblX YYeOHbIX 3aHAMUIL,
BBITIOJIHEHHE YCTAHOBJIEHHBIX HA JAHHBIA CEMECTP KOHTPOJBbHBIX HOPMATHBOB (TECTOB) 0OIIEH
(bu3nuecKoil W CHOPTHUBHO-TEXHMYECKOW TOJArOTOBKH JUISI OTAETIBHBIX TPYHN pa3IU4YHON
CHOPTUBHOM HAMPABIEHHOCTH.

4. O6beM yueOHOil THCIUNIHHbI

B CemecTpsl
Bun yae6HO#I paboThI aKasieM. I I Il v \% VI
qacax
OO0masi Tpy10eMKOCTh M CUUILIHHBI IO 328
Y4eOHOMY IJIAHY
AyIMTOpHBIC 3AHATHS: 328 32 66 66 66 66 32
IIpakTnuyeckune 3aHATHSA 32 66 66 66 66 32




328
Buja utoroBoro KOHTpoJIsi: 3a- | 3a- 3a- 3a- | 3a- | 3a-
3a4eT / IK3aMeH 4eT | yer qer 94eT | 4Yer | 4er
B CemecTpbl
Bun yae6HOI paboThI aCTpOH. I 1 Il v V Vi
qacax
OO0uasi Tpy10€eMKOCTb M CHUILIHHBI MO 246
Y4eOHOMY ILIAHY
AYyIUTOpHBIE 3aHATHUS: 246 23 50 50 50 50 23
IMpakTnyeckue 3aHATHS 246 23 50 50 50 50 23
Bua uroroBoro KoHTpoJIsi: 3a- | 3a- 3a- 3a- | 3a- | 3a-
3a4eT / IK3aMeH yeT | 4er qer 4yeT | 4Yer | 4er

AHHOTaNusA padoyeil NPOrpaMmbl y4eOHON AUCHUILIHHBI
BBenenue B MeMOpannyo texnoJioruro (b1.B.J1B.01.01)

1. eab TUCHUIUIUHBI:

JaTh CTyJEHTaM TEPBUYHBIC 3HAHUS O MEMOpaHHBIX IMPOIECCax pa3JIeICHUs] CMECeH,
JOCTaTOYHBIE Il TIOHUMAaHHUS CTYACHTaMH OCOOEHHOCTEH M BO3MOXKHOCTEH MeMOpaHHOUN
TEXHOJIOTHH.

[IporpaMma AMCHUIIIMHBI CTPOUTCA KaK OO30pHAas MO OCHOBHBIM TEOPETHYECKUM U
MPaKTUYECKUM acrlekTaM MeMOpaHHOU TexHosornu. OHa BKJIIOYAaeT B ceOsl O3HAKOMIIEHHE C
HCIOJIb3YeMOM TEPMHUHOJIOTHEH, C Hay4yHbIMM TPUHIUIAMH MEMOpPaHHOTO pa3JelieHus, C
OCHOBaMH pacueTa MEMOpPAaHHBIX MTPOIIECCOB.

2. B pe3yabraTre u3ydeHusl AUCHUIUIMHBI OOy4YalOUIWiicsi MO MNporpamMme
0akajiaBpuaTa J0J/IKeH

oénademp CleNyOUMMHA KOMIIETCHIUSAMU:

. CIOCOOHOCTh  OCYILIECTBIISITH TEXHOJOTMYECKHI IMpoLecc B COOTBETCTBHUH C
pEriIaMeHTOM M MCHOJIb30BaTh TEXHUYECKUE CPEACTBA Il U3MEPEHUsS] OCHOBHBIX NapaMeTpPOB
TEXHOJIOIMYECKOTO Mpoliecca, CBOMCTB chiphs 1 mpoaykiuu (ITK-1);

. CIIOCOOHOCTh y4acCTBOBATh B COBEPILIEHCTBOBAHUM TEXHOJIOTMUYECKUX MPOIECCOB C
MO3UIIUI HEPro- U pecypcocOepekeHusi, MUHUMH3AIUU BO3JCHCTBHS Ha OKPYKAIOIIYIO Cpely
(IIK-2);

. CIIOCOOHOCTh ~ HCIIOJIB30BaTh ~ HOPMATHUBHBIE  JOKYMEHTHl 10  KaudecTBY,
CTaH/apTU3AIMU U cepTrdUKaIK TpoaykToB u u3aenuii (ITK-4);

. TOTOBHOCTh OOOCHOBBIBaTh KOHKPETHBIE TEXHUYECKHE PEIIECHUs MpPU pa3padoTKe
TEXHOJIOTHYECKHUX MPOIECCOB; BEIOMPATh TEXHUUECKUE CPEJCTBA U TEXHOJIOTHH, HalpaBlIeHHbIC
HA MUHHMH3AIHIO0 aHTPOTIOT€HHOTO BO3/ICHCTBUS Ha oKpysxKatoryto cpeay (ITK-5);

. CIIOCOOHOCTh HCIIOJIB30BAaTh AJIEMEHTHI JKOJOr0-d)KOHOMUYECKOTO aHajh3a B
CO3JIaHUH PHEPro- U pecypcochbeperaromux Texuonoruit (IK-8).

3namy:

. K1accupuKauio M (U3NKO-XMMHUYECKHE OCHOBBI IIPOLIECCOB MEMOpPaHHOTO
paszencHus ¢ pa3aInyHOU JBIKYIIEH CUTIOMN;

. OCHOBBI ~TEXHOJIOTUM TOJYNPOHHULIAEMBIX MEMOpaH U3 TMOJUMEpPHBIX U
HEOPraHUYECKUX MaTEepPHaJIOB;

. NPUHLIMIHATIBHBIE KOHCTPYKIIMKM MEMOPAaHHBIX 3JIEMEHTOB, MOIYJIEH U aIlapaTos;

. OPUHLUIOBL  Pa3pabOTKH M pacueTa TEXHOJIOTMYECKUX CXeM MeMOpaHHBIX
YCTaHOBOK;

. OCHOBBEI (1)}’HKL[I/IOHI/Ip0BaHI/IH PBIHKA MeM6paHHOI7I TCXHOJIOTHH,



ymembo:

. U3MEPSTh U PACCUNUTHIBATH OCMOTHYECKOE JABJIIEHUE BOIHBIX PACTBOPOB;

. UCIONb30BaTh  pe3ylbTaThl  JaOOpaTOpPHBIX  HCCIEAOBAaHWMH B pacyerax
MEMOpaHHBIX YCTAHOBOK;

. pa3pabaTbIBaTh TEXHOJOTHYECKUE CXeMbl MEMOPaHHBIX YCTaHOBOK;

. ompeneniaTb Mecto W 3()(HEeKTUBHOCTh HCIOJIB30BAHUS CTAJUU MEMOPAHHOTO
pas3zeneHus B TEXHOJOTHYECKOW CXeMe MPOU3BOICTBA;

enaoemu:

. METOJ[aMHU pacdeTa pabovnx MmapaMeTpoB MPoIecca MEMOPAHHOTO Pa3ICiICHNUS;

. METOJIaMU OLIEHKU YPOBHS KOHLEHTPAIIHOHHOH MOJISIPU3AIIHH;

. TEXHUYECKUMH TPUEMaMH CHIDKEHUS YPOBHS KOHLIEHTPAIIMOHHON MOJISIPU3AIIUH B
MeMOpaHHBIX anmnaparax;

. METOJIJaMH BEIOOpa ONTHMAIBHON KOHCTPYKIIMA MEMOPaHHOTO MOJTYJISL.

3. Kpartkoe conepxanune 1ucuMnJIHHbI

1. OcHosubie  npedcmasieHus o0  MemOpauHou — mexHonocuu.  BBeneHwue,
tepmuHoJorus. Mcropuorpadust memOpanHoi TexHoioruu. O0630p MeMOpaHHBIX MPOILIECCOB
pasznenenuss  cMmecel  —  OapoMeMOpanHble, UGG Y3HOHHBIE,  DJIEKTPOMEMOpaHHBIE,
TepMOMEMOpaHHBIE.

2. Dusuro-xumuueckue U mepmMoOUHaMudecKkue OCHO8bl MEMOPAHHBIX NPOYECCO8.

Konuenrtpaunonnas nonspuzauus (KII), 6mokupoanne memoOpan. VctunHas u Habmogaemast
CeNeKTUBHOCTEL. MeTonbl cHmkeHus Bausaus KII.

3. Knaccugukayusa  membpan,  mpebosanus Kk  memOpanam.  IlpuHUIATIBI
KJIaCCHU(UKAIIUU: TI0 TIpOIleccaM MPHUMEHEHHUs, 10 METOJaM TOJYJYCHHs, M0 TC€OMETPHUSCKOM
dbopme, mo BHyTpeHHEU cTpykrype. OO0CcHOBaHME TpeOOBaHMI IMOIB30BaTENEH K MEMOpaHaM:
yAenbHas IPOU3BOIUTENBHOCTb, pa3felsiomas CIHOCOOHOCTh, pecypc, MeXaHHuYecKas,
XUMHYECKass M TepMHUYECKas CTONKOCTb, YCTOMYMBOCTh K JIEHCTBUIO MHKPOOPraHU3MOB,
CaHUTapHbIE TPEOOBAHMUS, YCIOBUS XpPaHEHUs, YTUIU3UPYEeMOCTh. Buasl MeMOpaH, UX CBOICTBaA.
[lonynponunaemple  MeMOpaHbl M3  TNOJUMEPOB, KEpaMuKH, rpadura, MeETAIIOB,
KOMITO3UIIMOHHBIE MOTYIPOHUIIAEMbIE MEMOpaHBI, KUAKHE MEMOpPaHBI.

4. Uszyuenue cmpyxmypol u ceoticme memopan. ViccnenoBanue CTpyKTypbl MeMOpaH:
MIOPUCTOCTh, CPEIHHUI pasMmep MHop, TOJIIMHA, aHu30Tpomusd, aedekrockonusi. VccnenoBanue
TEXHOJIOTHYECKHX [apaMeTpoB MeMOpaH: yJenbHas MNPOU3BOAUTEIBHOCTh, 3aJCpPXKUBAIOIIAS
CrocoOHOCTh, ycajaka MeMOpaH, pecypc paboTbl. MeToasl KaJIMOpPOBKHM MOPHUCTHIX MeMOpaH.
Cepruduxarus MmemMOpaH.

5. Membpannvie annapamer u ycmanosku. MemMOpaHHBIE amnmapaThl C IJIOCKUMU,
PYJIOHHBIMHU, TPYOYaTHIMH, BOJOKOHHBIMM W TATPOHHBIMU d3JeMeHTamMH. MemOpaHHbIe
YCTaHOBKH: COCTaB YCTaHOBKH, KOMIIOHOBKa. CrmocoObl pekymeparuu sHepruu. [Ipotounsie u
TYIHKOBBIE PEKUMBI paboThL. [lepuoanueckue, HempepbIBHBIE U IUPKYIISIIMOHHBIE CXEMBI.

6. Texnonoeuueckue cxemvl ¢ ucnonvszoganuem memopar. Cdepbl TpUMEHEHUs
MeMOpaHHOH TE€XHOJOTruU. MeMOpaHHBIH PHIHOK — MUPOBOM U POCCHICKHUH.

4. O0bémM yuyeOHOM THCHHMIIINHBI

V cemectp
Buabl yueOHoii paboThI 3au. e, Ak, gac.
Oo0mas Tpy10eMKOCTh 40 144
AUCHUILIUHBI 10 Y4e0HOMY MJIAHY ’
KonrakTHasi pabora: 1,8 64
Jlexuum (JIek) 0,9 32
[Tpaktuueckue 3anstus (I1P) 0,9 32
CamocrositesbHas padora (CP): 1,2 44
KonTponpHbIe paboThI 0,2 8




W3yuenue pas3ienoB JUCHUTUIMHEL 1,0 36

Bu1 UTOroBOro KOHTPOJIS: 10 36
IK3aMeH

V cemectp
Buer yueonoii padorsr 3au. ef. AcTtpoHOM. Hac.
OO01ast Tpy10eMKOCTb THCHUTIMHBI
4,0 108

10 y4e0HOMY ILIAHY
KonrakTHasi pa6ora: 1,8 48
Jlexuunu (Jlek) 0,9 24
[Ipaktnueckue 3anstus (I1P) 0,9 24
CamocroniTesannasi padora (CP): 1,2 33
KonTponbsHbie paboThI 0,2 6
W3ydeHue pa3aenoB AUMCHUIIINHBI 1,0 27
Buja nToroBoro KOHTpOJIsi: IK3aMeH 1,0 27

AHHOTaNUsA padoyeil NPOrpaMmbl y4eOHON AUCHUILTHHBI
CTpyKTypHOE MOACTMPOBAHUE XUMHKO-TeXHOJoru4eckux npoueccos (b1.B./1B.01.02)

1. Heap AUCHMIUIMHBI — TOJIyY€HUE CTYJIEHTaMHU 3HAHUHM B 00JACTH MOJEIUPOBAHUS
OpraHU3aI[MOHHO-YIPABIEHYECKHX, TEXHUKO-3KOHOMHUYECKUX M TEXHOJIOTMUECKHUX MPOIIECCOB
HAayKOEMKHX TPOU3BOJACTB Ha BCEX JTalax >XU3HEHHOIO IUKJIA XMMHMKO-TEXHOJOTHYECKOU
CUCTEMBI.

Hucuunnuna «CTpyKTypHOE MOJEIUPOBAHUE XHUMHKO-TEXHOJIOTHYECKUX IPOLIECCOBY
MO3BOJISIET OCBOUTH OCHOBHBIEC IIOJIOKEHHUS CJEIYIOIIUX pPAa3/AesoB: MPOLECChl U METOJbI
OpPraHU3aI[MOHHO-TEXHOJOTUYECKOTO  YIPABJIEHUS  XUMHKO-TEXHOJOTMUYECKOW  CHCTEMOM,
METOAUYEeCKOe  o0ecreueHue  MOJEIMpPOBaHUs ~ OW3HEC-NPOIIECCOB,  OpPraHH3aIllOHHO-
HSKOHOMMYECKOE MOJETUPOBAHUE TEXHOJIOTUYECKUX MTPOLIECCOB

Henu u 3amauu JUCHUILIMHBL JOCTUTAIOTCS C TIOMOUIBIO:

— TEOPETUYECKOM U MPAKTHUYECKON MOATOTOBKH CTYIEHTOB B OOJACTH MOJIEIUPOBAHUS
OpraHU3aI[MOHHO-YIPABIEHYECKUX U TEXHOJOTUYECKHUX MPOIIECCOB HA BCEX ATarnax »KU3HEHHOTO
1uKiIa GyHKIMOHUPOBAHUS XUMHUKO-TEXHOJOTUYECKOU CUCTEMBI;

— U3y4eHUsS NPUHLHUIIOB OPraHU3alMOHHO-’KOHOMHUYECKOTO MOJECIUPOBAHUS OH3HEC-
MPOLIECCOB Ha JdTanax (OpPMUPOBAaHUS TMPOEKTa; COCTABJICHUA OW3HEC-TJIaHA M OLEHKHU
3GGEeKTUBHOCTH TPHUHATUS PEUICHUN; BHEIPEHHs HHHOBALMOHHBIX TEXHOJOTUH; OIICHKH
3¢ dEeKTUBHOCTHU pean3alii pecypcocOeperaronmnx TeXHOJIOT Hif;

— UW3YYEHHUs TMPUMEPOB NPAKTHUUECKON peanu3alid METOJOB OpraHU3aI[MOHHO-
HKOHOMMUYECKOTO MOJICIIMPOBAHUSI PECYPCOCOEPETratoIINX XUMUKO-TEXHOJIOTHUECKUX MPOIIECCOB.

2. B pe3yabrare wu3ydYeHMs [JAUCHUILIMHBI O00y4YaWUIWiicd 1O NporpaMmme
0akajiaBpuaTa J0J/IKeH:

Oénaoams cnenyromumu o6mekynsTypHbiME (OK), obmenpodeccuonansubivu (OITK) 1
npogeccuonansHbIMU (I1K) KoMneTeHuusamu:

— CMO0COOHOCTh OCYIIECTBIIATH TEXHOJIOTMUECKU I MPOIIECC B COOTBETCTBUHU C PETrIaMEHTOM
U  HUCHOJB30BaTh TEXHUYECKHE CPEACTBA JUIsI WM3MEPEHHsS OCHOBHBIX  IapaMeTpOB
TEXHOJIOTMYECKOT0 MpoIiecca, CBOUCTB ChIpbs U mpoaykimu (ITK-1);

— CIOCOOHOCTh Y4YacCTBOBAaTh B COBEPILIEHCTBOBAHMM TEXHOJIOTMYECKHX IPOLECCOB C
MO3UIMHA PHEPro- U pecypcocOepekeH s, MUHUMHM3AllUK BO3ACHCTBUS Ha OKPYXKAIOIIYIO Cpely
(IIK-2);

— CIIOCOOHOCTH UCTIOJIb30BaTh HOPMATHUBHBIE JOKYMEHTHI 10 KaUeCTBY, CTAaHIApPTU3ALIUU U
cepTuduKanuu npoaykToB u usaenui (I1K-4);

— CrMOCOOHOCTh BBIOMpPATh TEXHHUUYECKHE CPEICTBA M TEXHOJOIMM, HalpaBJiCHHbIE Ha
MUHHMH3AIHIO aHTPOTIOTEHHOTO BO3/ICHCTBUS Ha oKpyxaromlyto cpeny (ITK-5);



— CIIOCOOHOCTH HMCIOJIB30BATH 3JIEMEHTHI 3KOJIOT0-3KOHOMUYECKOTO aHaIN3a B CO3JIaHUU
3HEpro- u pecypcocodeperaromux rexuonorui (I1K-8);

B pe3ynbpraTe u3yuyeHus AUCHUILIMHBI CTYACHT JOJDKEH

3Hamp:

— OCHOBHBIE MOJEJIM ONMCAHUA CTPYKTYpbl M TNPUHLUIOB OpraHu3aldyd XUMHKO-
TEXHOJIOTUYECKHX IPOLIECCOB;

— TPUHLMIBl CHUCTEMHOTO0 aHalIW3a W UX [PUMEHEHHE B 33JadaX CTPYKTYpPHOTO
MOJEUPOBaHUS OU3HEC-TIPOLIECCOB;

— QINrOpPUTMbl CTATUCTHUYECKOIO aHalli3a, MPUHLUIB HPUHATUS pPELIEHUH, METO]Ib
MHTEJJIEKTYaJIbHOTO aHaIN3a JaHHbBIX, IPOOJIEMbI IPEACTABICHUS U UHTEPIIPETALIUN PE3YJIbTaTOB
IIPU MOJIEJIMPOBAHUN TEXHOJIOTHYECKUX 0OBEKTOB KaK OU3HEC-TIPOLIECCOB;

— OCOOEHHOCTH NPUKIAAHBIX HHKEHEPHO-TEXHUYECKHX 3a/1ad OOBEKTOB XHMHUYECKOM
TEXHOJIOTUH KaK 33J1a4 OpPraHU3allMOHHO-TEXHOJIOTUYECKOTO MOJICIIUPOBAHMSL.

ymembw:

— IPUMEHSATh METO/Ibl CTPYKTYPHOT'O MOJIETTMPOBAHUS Ha Pa3IMYHbIX ATAMax )KU3HEHHOTO
LUKJIa XUMUKO-TEXHOJIOTUYECKUX CUCTEM;

—  HUCHOJb30BaTh COBPEMEHHOE METOAMYECKOe OOecreueHue  MOJIEIUPOBAHUS
OpraHU3aI[MOHHO-YIIPABIEHYECKHX, TEXHUKO-IKOHOMUYECKUX U TEXHOJIOTHUECKUX MPOLIECCOB.

enaoemp:

— IPUHLMIIAMHU MOJIEIUPOBaHUsI OU3HEC-TIPOLIECCOB;

—  COBpPEMEHHBIMH  METOJaMH  CTPYKTYpPHOTO  MOJEIHMPOBAHHUS  IPOLECCOB
(YHKIIMOHUPOBAHUS XUMUKO-TEXHOJIOTHYECKHX CUCTEM;

— aJNTOPUTMHMYECKUM M NPOrpPaMMHBIM OOECIE€UYEHHEM pEIIeHHUs] OpraHU3allOHHO-
YIPAaBIECHYECKUX, TEXHUKO-DKOHOMUYECKUX U TEXHOJIOTMYECKUX 3aa4.

3. Kparkoe cogep:xaHue TUCHMILIHHbI.

Hemn u IIPOLEAYPbI OPraHU3allMOHHO-2KOHOMHUYECKOTO MOJEITUPOBAHUS
pecypcocOeperarmux TeXHoa0Tuid. CHCTEMHBIN aHAU3 B CTPYKTYPHOE MOJICTTUPOBAHUE.

Oprann3annoOHHO-9)KOHOMHUYECKOE MOACIUPOBAHUE.

MogenupoBanue OH3HEC-TIPOLECCOB KaK HWHCTPYMEHT pELICHHUsS TEXHOJOIMYECKUX,
IIPOEKTHBIX M OPraHU3alMOHHO-YNIPABICHYECKUX 3aJad YIPABJIECHUS IPOU3BOJACTBEHHBIMU
nporeccamu. Texnosoruss SADT. OcHOBHBIE 3I€MEHTHI Ipoliecca yIpasieHus. Mojenu
nporecca IpUHATHS pelieHUH. XapaKTepUCTUKHU OM3HEC-TIPOLIECCOB.

[IpuMeHeHre NPUHLMIIOB CUCTEMHOIO aHajau3a IpPU ONUCAHUM OU3HEC-NPOLIECCOB
XMMHYECKOTO ITPOU3BOJCTBA.

[IpuHIMIBI CHCTEMHOTO aHAIU3a CTPYKTYpPbI U Ou3HEc-npoleccoB opranuzanuu. O6mas
¢dopma asropuT™Ma MOJEIUpPOBaHUs Ou3Hec-TmpoueccoB. MHKancymsuus NaHHBIX, MPOLERyp U
byHKUIMH Opu onucaHuu OusHec-mpoueccoB. Llenmu opraHu3anoOHHO-?KOHOMHYECKOTO
MOJICIUPOBAaHUS U METOJbl aHanu3a mpoueccoB. Knaccugpukanus oObeKTOB OpraHU3allMOHHO-
HKOHOMHYECKOT0 MOJICJIMPOBAHUS C YIETOM 0COOEHHOCTEN IpeAMETHON 00JIacTH.

MopnenupoBanue  npoueayp — IIOMCKAa  TEXHOJIOTMYECKHX M OpPraHHU3allMOHHO-
HSKOHOMMUYECKUX 3aKOHOMEPHOCTEN.

Cratuctnuecknii ananus. Knacrepusiii ananus. IIposepka runores. MHTemIEKTYaIbHBIN
aHaJIN3 TaHHBIX.

Crpareruu u METObI IPUHATUS PELLIEHUM.

Mertoap! NpuHATHA perieHnit. Beioop palnoHaabHOTO pereHus. AKCHOMBI
paloHaIbHOTO NOoBeAEHUs. JlepeBbs peleHnil. Mozenu npencTaBiaceHs 3HaHUM ISl TOMCKa
pewenuii. [loctpoenue pemmaroniux npasuwit. OOyyaromuye Ipoueypsl.

ANropuTMBI OPraHU3alMOHHO-3KOHOMHUYECKOTO MOJEIUPOBAHUS M MOJEIUPOBAHUE
MHXEHEPHO-TEXHOJIOTUYECKHX 3aau.

[IpumeHeHre MOIEMPOBAHUS IIPU PELLIEHUU TEXHOJOTHYECKUX U SKOHOMUYECKUX 3a]1a4.
Ponp MoaenupoBaHus TEXHOIOTMUECKUX NTPOLIECCOB IIPU PEILIEHUH OPraHU3alluOHHO -
SKOHOMMUECKHUX 3a/1a4. 3a7a4ya ONTUMHU3ALHH.



4. O0beM yueOHOM THCHHMILINHBI

Bunsl yaeOHOM paboThI B 3auérHbIx B
SIMHUTIAX aKaJeM. Jacax
OO0mas Tpy10eMKOCTb JMCHUIIJIMHBI 110 Y4eOHOMY 4 144
IUIAHY
AyAUTOpPHBIE 3aHATHS: 1,8 64
JIEKITUH 32
MIPaKTUYECKHUE 3aHSTUS 32
CamocrosiTesibHas padora: 1,2 44
KonTtakTHas camocTosiTenbHasi paboTta 0,2
CamocTosITeIbHOE H3YUYeHH e PA3/IeJIOB AN CIUIJIHHBI 43,8
Buowvt konmponsa:
Oxzamen 1 36
Konmakxmnas paboma — npomedcymounas 0,4
ammecmayus
Iloozomoska k sx3ameny 35,6
Buner yue6HOM paboTh B 3au€rHbIX B
eIMHULAX aCTPOHOM.
qyacax
OO0mast Tpy10€eMKOCTb IUCHUIIIHHBI 110 Y4eOHOMY 4 108
IUIAHY
AyAUTOpPHbIE 3aHATHS: 1,8 48
JIEKIIUA 24
MPAKTUYECKHUE 3aHATHS 24
CamocrosiTejibHas1 padoTa: 1,2 33
CamMoCTOosITeIbHOE N3YUYeHHe Pa3/ieJIOB AU CIUIJIMHBI 1,2 33
Buowvt konmpona
Oxzamen 1 27
AHHOTaNus padoyeil NPOrpaMmsbl y4eOHON JUCHUTITIHHBI
bapomemoOpannbie npouecco! (b1.B./1B.02.01)
1. eab TUCHUILIHHBI:

JaTh CTYJAEHTaM 3HAHHUS O Mpolleccax MEMOPAHHOTO pa3/eleHHs Ta30BBIX U KUIKUX
CMecei, rae TMMUTUPYIoUIel cTanuelt sBusercs nuddy3noHHBIN epeHoc yepe3 memOpany. B
KypCc BXOJSAT KaK TEOPETHUYECKHWE MaTepHallbl, CBA3aHHBIE C MpPUHIUNAMHU U PY3MOHHO-
KOHTPOJHUPYEMBIX MPOILIECCOB MEMOpPaHHOTO pa3feNieHusi, TEPMOJWHAMUKON, KHUHETHKOW U
JBUKYIIEH CHUJIOW MPOLIECCOB, TaK W MPAKTHUYECKUE BOMPOCHI, OTHOCSAIIUECS K OCOOCHHOCTSIM
pacueta MeMOpaHHBIX YCTAaHOBOK M amIapaToB, a TaKkKe MPOMBIIUICHHOE MPUMEHEHHE ITHUX
MIPOLIECCOB MPH Pa3/ICICHUU Ta30BbIX U KUIAKUX CMECEH.

2. B pe3yabrare wHM3yYeHHus] AUCHUIUIMHBI O0y4YaKOIIMICH MO0 mporpamme
0akajiaBpuaTa J0JKeH

osnadems CleNyOUMMUA KOMIETEHIUSAMU:

° CIIOCOOHOCTh  OCYIIECTBIISITH TEXHOJOTHYECKHI TMPOLEeCC B COOTBETCTBUH C
pEeriiaMeHTOM M HMCHOJIb30BaTh TEXHUYECKHUE CPEACTBA JJII MU3MEPEHHUS OCHOBHBIX MapaMeTpoOB
TEXHOJIOTHYECKOTO MPOIecca, CBOUCTB ChIpbs U npoaykiuu ([TK-1);



J CIOCOOHOCTh Y4acTBOBAaTh B COBEPIICHCTBOBAHUU TEXHOJOTHUYECKUX MPOIECCOB C
MO3UIIMNA PHEPTO- U PeCypcocOepeKeHHs, MUHUMHU3ALUN BO3ACHCTBHUS Ha OKPYKAIOIIYIO CPEdy
(ITK-2);

J CMOCOOHOCTh  HCIIOJIB30BAaTh ~ HOPMAaTHBHBIE  JIOKyMEHTHI O  KayecTBY,
CTaHIapTH3AlMK U cepTrduKanuu npoaykros u uzaenuit (I1K-4);

o TOTOBHOCTh OOOCHOBBIBATH KOHKPETHBIC TEXHUYECKHE PEIICHHs TpU pa3paboTKe
TEXHOJIOTUYECKUX MPOIECCOB; BHIOMPATh TEXHHUECKHE CPENICTBA U TEXHOJIOTHH, HAIIPABICHHBIC
Ha MHHAMHU3AIMIO aHTPOIIOIC€HHOTO BO3/ICHCTBUS Ha OKpyxkaromyto cpeay (ITK-5);

o CMOCOOHOCTh HCHOJB30BAaTh 3JEMEHTHI JKOJOT0-DKOHOMHYECKOTO aHajiu3a B
CO3JIaHUH SHEPro- u pecypcocodeperaromux texuosnorui (ITK-8).

3namo:

- MEXaHM3M pa3jieieHus B 0apoMeMOpaHHbIX POIeCcCaXx;

- METOJBbl pacueTa CEJNeKTHBHOCTH MEMOpaH B OHMHAapHBIX W MHOTOKOMIIOHEHTHBIX
cucTeMax;

- BIIMSTHUE OTPEACISIOMUX (PakTOpOoB — IaBIICHHS, TEMIIEPATyphl U KOHIICHTPALUH Ha
YIIETBHYIO IPOU3BOIUTEIHHOCTD U CENIEKTHBHOCTH;

- MIOHATHE BHEIIHETro AU(Gy3NOHHOTO CONPOTUBIICHHS B 6apoMeMOpaHHbIX Mpolieccax,

- anmapatypHoe odopmiieHne 6apoMeMOpaHHbBIX MTPOLIECCOB.

Ymemo:

- MPOM3BOJIUTh TEXHOJOTWYECKHH pPacdyeT OCHOBHBIX THIIOB almlapaToB M YCTAaHOBOK,
UCTIONB3Yysl HapsiAy ¢ OalaHCOBBIMH YpaBHEHHSIMH (DOPMYIBI JUIS pacdyera CEJIeKTHBHOCTH H
yIIeTbHOH MPOU3BOAUTEITFHOCTH MEMOPaH;

- TMPOU3BOJUTH pacyeT JABYXCTYMEHYATHIX CXeM M YCTaHOBOK C pPEHUPKYIALUen
pa3aenseMoro pacTBopa;

- MPOU3BOIUTH CEKIIMOHUPOBAHHE aIIapaToB B YCTaHOBKE.

Bnaoemuv:

- METOJAaMHM pacueTa T'UpaBIndecKoro COMPOTUBIICHHUS allapaToB U YCTAHOBOK

- OCHOBHBIE c(hephl MPUMEHEHUsI 6apOMEMOPAaHHBIX MPOIECCOB;

- MPOU3BOJUTH pacyeT U BBHIOOP BCHOMOTATEIbHOrO OOOpPYIOBaHUS MAJSl MPOIIECCOB
paszaeneHus KUAKUX cpen/

3. Kpartkoe cogepxaHue 11 CUMNIMHBI
1. Brenenue. llenu u 3agaun Kypca.
2. TepMunoJorus. Knaccuduxarus MPOIIECCOB. MukpodunsTparms,

yinbTpadmIbTpaus, HaHOPUIbTpAaUMs W OOpaTHBIM OCMOC; MX KpaTKas XapaKTepUCTHUKA.
Oco0eHHOCTH ATHX IPOIECCOB

3. MacconepeHoc 4epe3 mMemMOpaHy. Mojnenu W ypaBHEHHs IepeHoca. J[Brkyias
criia 6apoMeMOpaHHBIX MPOLIECCOB.
4, MemOpanbl, HUclosib3yeMble B O0apoMeMOpaHHBIX — Ipoleccax. MeToibl

UCCIIEJOBAaHUE XapaKTEPUCTHK NOPHCTOCTH MEMOpPaH: «CPEeTHHUN pajlyCc MOp», «paclpeieeHue
pacipeeNneHus mop 1o pasMepam», «TO4Ka My3bIpbKay.

5. OCHOBHBIE XapaKTEPUCTHKH MPOLECCOB pa3/eieHus KUAKUX cMeced. YaenbHas
MIPOU3BOIUTEIIBHOCTh, BJMSHUE OCHOBHBIX TEXHOJOIMYECKUX IapaMeTpoB (COCTaB H
KOHIIEHTpalus UCXOJTHOTO pacTBOpa, BenuunHa pH, Temneparypa, padouee naBinenue). [lonstue
HaOIr01aeMO M MCTMHHOW CENEeKTUBHOCTH MeMOpaH, CIocoObl MX HM3MEpPEHHs U pacuera.
Bnusinue coctaBa M KOHLEHTpAIMM UCXOHOTO pacTBOpa, Belnu4yuHbl pH, Temneparypsl, pabouero
JaBJIEHUs] Ha CEJIEKTMBHOCTb MeMOpaH. SIBieHue KoHUeHTpauuoHHOW mnospuzauuu (KII).
Metoabl  uccnenoBaHust  («3eKTpoaupy3MOHHBIN»,  «Ia3epHas  UHTepdepoMeTpus»,
«KOCBEHHBIN») M cHIKeHHs oTpuuarensHoro BausHus KII. Pacuer ocMoTHueckoro maBieHHs
pacTBOpPOB.

6. MemOpanHble — ammapaThl, — KJlacCU(UKalus, OCHOBHbIE TpeOOBaHHS U
XapaKTepUCTUKU. TEeXHOJOrMUeCKue OCOOCHHOCTH M c(epbl ONTHUMAIbHOTO NPUMEHEHUS
anmapaTtoB C PYJIOHHBIMH, TPYOYaThIMH, MOJIOBOJOKOHHBIMH MEMOpaHHBIMH >JIEMEHTaMH U



anmaparoB THNa «uiabTp-mpecc». BnmsHuMe W pacueT THUAPABIMYECKOTO COMPOTHUBICHUS
MeMOpaHHBIX anmnaparoB. MeTo bl OYMCTKU U pereHepaii MeMOpaH.

1. TexHonornueckuii pacueT ycTaHOBOK MEMOPAHHOTO pa3/IeleHUs] )KUKUX CMECEH.
CekuMOHHMpOBaHHE MEMOpaHHBIX anmapaToB. MHOTOCTYNEHYaTble CXEMbI (IPOCThIE U C
peuukiiom). Pacuer 6apoMeMOpaHHBIX IPOILIECCOB C MCTIOJIb30BAHMEM KOMITBIOTEPHBIX POTpaMM
IIPOU3BOIUTENEH MEMOPAHHOM TEXHUKH.

8. [Ipumepbl NPOMBIIIIEHHOTO TPUMEHEHHUSI 0apOMEMOpPaHHbIX IIPOLECCOB.

4. O0bémM yueOHOM THCHHMIINHBI

VI cemecTp
Buabi yuedHoii pa6oThl 3au. e Ax. qac.

OO01mas TPyA0eMKOCTh TUCIHIIJIHHbI 5 180
1o y4e0HOMY ILIAHY

KonTakTHasi padora: 1,8 64
Jlexuu (JIek) 0,9 32
ITpaktnyeckue 3anstus (I1P) 0,9 32
CamocrosiTesanHasi padora (CP): 2,2 80
KonTpossHbie paboThI 0,5 18
W3ydeHue pa3aenoB AUCHUIIIMHBI 1,7 62
Bu uTOroBOro KOHTpOJIs: SK3aMeH 1 36

VI cemecTp
Bunpr yaeonoii padornt 3au. en. ACTpPOHOM. Hac.

O01mas Tpya10eMKOCTb JUCHHUIIIHHBI 5 135
1o Y4eOHOMY IJIAHY

KonrakTHasi pabora: 1,8 48
Jlexuunm (JIek) 0,9 24
[Tpaktuueckue 3ansatus (I1P) 0,9 24
CamocrositesbHas padora (CP): 2,2 60
KonTtponbHbIe pabOTHI 0,5 13,5
W3ydeHue pa3aenoB AUCIUIIINHBI 1,7 46,5
Bujx uTOroBoro KOHTpOJIsA: YK3aMEH 1 27

AHHOTaNusA padoyeil NPOrpaMmsbl y4eOHON JUCHUTIIHHBI
OcHoBbl d1exkTpoxumun (b1.B./1B.02.02)

1. eap AUCHUIVIMHBI — TIPUOOPETEHHE CTYICHTAMHU 3HAHUA O
KOPPO3HOHHBIX MPOLECCAX, MPOTEKAIIIMX B ra30BbIX U KUJIKUX CpPeAax, O BUIAX

KOPpO3uH, UMCIOIINX MCCTO B IIPUPOAHBIX U TCXHOJOTHICCKUX CpCaax.

33}13‘[1/1 AUCHUIIVIMHBI — H3YYCHHUE OCHOB 3JICKTpOXPIMPI‘-ICCKOI>i TCPMOANHAMHUKU U
KHHCTUKHU, TCPMOJANHAMUKNA U KUHCTUKU BHGKTpOXHMquCKOﬁ U XHUMHUYECKOU KOppO3uu; O6H_[I/IX
XapaKTCPUCTUK KOPPO3HUOHHBIX mponeccos, aHaJIn3 O6paTI/IMLIX u H606paTI/IMBIX
ACTPANAlIMOHHBIX IMPOLECCOB, IMPOTCKAOIIHUX B MAaTCpuajlaX IMpPHU PA3JIUYIHBIX YCIOBHUAX HX
OKCILTyaTalluu, KOJIMYCCTBCHHAA OLICHKA 06LI_II/IX 1 JIOKAJIbHBIX MTOTEPb.

HeJ’II/I " 3ala4i Kypca JOCTUTAIOTCA C TIOMOLIbIO:

-03HAKOMIJICHUS C TCOPCTUUCCKUMH OCHOBAMU KOPPO3UU;

-O3HAKOMJICHUSA C MCXaHU3MAaMU ITPOTCKAIOIHNX KOPPO3UOHHLIX ITPOLECCOB,



-M3y4eHUs CII0COO0B KOPPO3HOHHBIX UCIIBITAHUI.
2. B pesyabrare wu3yyeHuss AMCHMILIMHBI O0y4yamoumiics 10 MporpaMmme
O0axajiaBpuaTa J0JI/KeH:

Oobnadamp cneayonMMA KOMIETEHITUSAMU:

- CIOCOOHOCTBIO OCYHIECTBIATh TEXHOJOTMYECKH TPOLECC B COOTBETCTBUHU C
peraaMeHTOM M HCIO0JIb30BAaTh TEXHUYECKHE CPEACTBA JJII U3MEPEHHS OCHOBHBIX IapaMeTpoB
TEXHOJIOIMYECKOTO MpoLiecca, CBOMCTB chipbs 1 npoaykiun (ITK-1);

- CHOCOOHOCTBIO YYacTBOBATh B COBEPIICHCTBOBAHMHM TEXHOJOTHYECKHX IPOILIECCOB C
MO3UIIMIA PHEPTO- U PECypcoCOEepPeKeHHs,, MUHUMH3AIUKA BO3ACHCTBUS HAa OKPYXAIOIIYIO CPEIy
(IIK-2);

- CIIOCOOHOCTBIO UCMOJIb30BaTh HOPMATHUBHBIE JIOKYMEHTHI 110 KAYECTBY, CTaHAapTU3ALUU
U cepruduKanuy npoaykros u usnenuit (I1K-4);

- TOTOBHOCTHIO OOOCHOBBIBATh KOHKPETHBIE TEXHUYECKHE PpEUICHHs IMpH pa3paboTke
TEXHOJIOTUYECKHUX MPOLECCOB, BEIOMPAaTh TEXHUYECKUE CPEJCTBA U TEXHOJIOTHH, HAIIPABJICHHBIE
Ha MHHAMU3AIHIO aHTPOTIOIE€HHOTO BO3/IEHCTBHUS Ha OKpyxkaromyio cpeay (ITK-5);

- CIIOCOOHOCTHIO UCIOJIB30BATh AJIEMEHTHI IKOJIOTO-3KOHOMUYECKOTO aHaIN3a B CO3JaHUU
3HEpro- u pecypcocodeperarommux texuonoruii (ITK-8);

B pesynbraTe n3yueHus AMCUUILIUHBI CTYJEHT OakajaBpHara JOJDKEH:

3Hamy:

- (U3UYECKUIl CMBICI ITPOLIECCOB, MPOTEKAIOIINX HA AIEKTPOIaxX;
- MEXaHU3MBbI MPOTEKAIOIINX KOPPO3UOHHBIX IIPOLIECCOB;
- METO/bl UCCIIEOBAHNUS KUHETUKH 3JIEKTPOIHBIX MTPOLIECCOB U MPOLIECCOB

KOPpPO3UH;

- c11ocoObl KOPPO3UOHHBIX HCTILITAHUI;

ymemp:

- CHUMATh NOJSPU3AIMOHHBIE KPHUBBIE AJIEKTPOIHBIX MPOILIECCOB, CTPOUTH AHArPAMMBI
KOPpPO3HUH;

- OIpeNeNsaTh HA OCHOBE IKCIEPUMEHTANbHBIX UCCIEIOBAHUN U JINTEPATYPHBIX JAHHBIX
TOKHU U MIOTEHIIUAJIBI KOPPO3HHU, TIOKa3aTeNId KOPPO3UH;

- OIIPEeNIeNATh JJUMUTHPYIOIIYIO CTAAUI0 KOPPO3HOHHOTO MpOIIecca;

- MPUMEHSTH MOJYYCHHYI0 MH(POPMAILUIO ISl PEHICHUS] KOHKPETHBIX TEXHOJIOTHUYECKUX
3azad.

enadems:

- HaBbIKAMU HACTPOMKH TEXHOJOTHMUYECKOTO 00OpYAOBaHMSI, HAIAJIKU MPUCIIOCOOJICHUH,
MHCTPYMEHTA U JPYroil OCHACTKH, BKIIOYCHHOMN B JIA0OPATOPHBIN MPAKTHKYM.

3. Kparkoe cogep:xanue JUCHUILIHHbBI.

Benenue. Teopernueckas 2IeKTPOXUMUS

3HaueHue, LEMM W 3a7auyd AUCUUIUIMHBL. COBpPEMEHHOE OIpe/ieieHHe KOPPO3HH U
COTPOTHUBIIEHUSI MaTepHalioB. 3HaueHHe OOpBHOBI ¢ Koppo3uel. OCHOBHBIC pa3eNbl U MOHATHS
mucuumuHbel. Knaccudukanust BUAOB pa3pylieHUss MaTepUaIoB MOJ JEHCTBUEM arpecCHBHBIX
cpen. KonnuecTBeHHas o1ieHKa KOPPO3HMOHHOTO Pa3pyLIEHUsI MAaTEpUAIOB. DJIEKTPOXUMUYECKAs
U XUMHYECKasi KOPpO3us.

OcHOBHBIE IOHATHUS DIIEKTPOXUMUHU.

npoBoaHuKH | 1 II poga. DnekTponu3 Kak OKHUCIUTENFHO-BOCCTAHOBUTENBHBIN MpoIIecc.

Knaccugukarus mpoBoIHUKOB U IPOXOKICHHE TOCTOSIHHOTO 3JIEKTPUYECKOTO TOKA Yepe3
ANEKTPOXUMUYECKHE CUCTEMBbI. OCHOBHBIE TUIBI 3JEKTPOXUMHUYECKUX CHUCTEM U MX COCTaBHbIE
gactu. OnpeneneHue NOHATUN KaTod M aHOJ. OTIWYUTENbHBIC MPU3HAKHA DIEKTPOXUMHUYECKUX
peaKuui.

3akonbl apajes, KaKyuecs OTKIOHEHHs. BBIXo 1Mo TOKY.

OCHOBBI ANEKTPOXUMHUIECKON TEPMOIMHAMHUKHU



[IpyurHBl BO3HMKHOBEHMSI JIEKTPOXMMHUYECKOTO IMOTEHIMANAa Ha TPaHULE 3JIEKTPOJI-
pactBop. PaBHOBecue B 3neKTpoXuMHUUYecKON wLenu. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHbBIE
MOJIypEeaKIUU U TIOHSATHE JIeKTpoaHOTo noTeHuuana. Knaccudukarus snekrpogos. Konnenmus
AJIEKTPOHHOTO PAaBHOBECHSI HA TPaHHMILIE AEKTpoA-MeTaul. Kinaccupukamus 3meKTpoXuMHUIecKuX
ueneil. [IpaBuio 31akoB u pacuer DJ(C.

Bonoponnblii a5ekTpo U cTaHapTHas BOAOpojHas wikana. KucinopodHblil 31EeKTpOA.
Huarpamma [Typbe. MemOpaHHbBIE paBHOBECHE, MEMOPAHHBII MOTEHITHAIL.

CrpoeHue JBOWHOTO 3JIEKTPUUECKOTO CII0s

CBsi3b DIIEKTPUYECKUX M aJCOPOLMOHHBIX SBIICHUI HA TpaHuIe paszaena ¢a3. EMkocTh
JIBOMHOIO 3JieKTpruecKoro cios. [loTeHuuanesl HysJaeBOro 3apsjia U MEXaHU3M BO3HHUKHOBEHUS
OJ1C 2neKTpOXUMHYECKOM 1IETH.

OcHoOBHBIE MO/IENIbHbBIE MPECTABIEHUS O CTPOCHUH JIBOMHOTO 3JIEKTPUUYECKOTO CIIOS.

OCHOBBI JIEKTPOXUMUYECKON KUHETUKH

OOmiasi  XapakTepUCTHKa  JJIEKTPOXMMHMUYECKUX  mpoueccoB.  [lonspuzannonnas
XapaKTepUCTHKa B YCIIOBUAX JIMMHUTHUPYIOLIEH CTaauM MaccorepeHoca. MeTos Bpalaroerocs
JIMICKOBOTO 3JIEKTPOa.

Teopust 3amenneHHOro paspsja U €€ COBPEMEHHOE 00OCHOBaHME. MeToabl M3ydEeHUs
CTaaui pa3psa-MOHU3ALMHA. 3aKOHOMEPHOCTH JIEKTPOIHBIX MPOILIECCOB B YCIOBUSIX MEJICHHON
XUMUYECKOHN CTaauu. MHOrOCTaInHBIE PEAKIUN C TIOCIEIO0BATEIbHBIM IEPEHOCOM JIEKTPOHOB.

4. O0bem yueOHOH TUCUMIIIIMHBI

. B 3auérHBIX B

Buner yue6HOM paboTh
eMHUIIAX aKazieM. Jacax

OO0mast Tpy10eMKOCTb IMCHUIIIHHBI 110 Y4eOHOMY 5 180
TJIaHy
AyAUTOpPHbIE 3aHATHS: 1,8 64
Jlexun 0,9 32
[IpakTuueckue 3aHATHS 0,9 32
CamocrosiTejibHas1 padoTa: 2,2 80
Buani
KOHTPOJISI:
DK3aMeH 1 36
KonraktHas paboTa — mpoMeXyTOYHAs ATTECTAIIHS 0,4
IToaroToBka K 3K3aMeHy 35,6

. B 3auétHbBIX B
Buner yue6HOI paboTh

eIMHHUIIaX aCTPOHOM. Yacax

O0mas TpyA0eMKOCTb JMCIHMILIMHBI 110 Y4eOHOMY 5 135
ILUIAHY
AyIUTOpPHBbIE 3aHATHS: 1,8 48
Jlexun 0,9 24
[IpakTuueckue 3aHATHS 0,9 24
CamocrosiTesbHast padora: 2,2 60




Buanbl
KOHTPOJIA:

DK3aMeH 1 27

AHHOTanusA padoyeil NporpaMMspl Y4eOHOM JHCHUTIINHBI
JAuddysnonnnsie Memopannbie npoueccol (51.B./1B.03.01)

1. Henp 1ucuunIMHBI:

JaTh CTYJAEHTaM 3HAHUS O Ipoleccax MEMOpPaHHOIO pPa3/eleHHs] Ta30BBbIX U JKUIKUX
cMecei, rae TMMUTHpYIouleil cranuelt sapisercs audy3noHHbIN MepeHoc yepe3 mMemOpany. B
KypCc BXOJAT Kak TEOpPETHMUECKHE MaTepualbl, CBS3aHHble C NpUHUUNAMU (D Yy3nOHHO-
KOHTPOJHMPYEMBIX IPOLIECCOB MEMOpPAaHHOTO pa3ielieHusl, TEPMOJMHAMUKON, KUHETHKOW U
JBUKYIIEH CHUJIOW MPOLIECCOB, TaK U MPAKTHUECKUE BOMPOCHI, OTHOCSAIIUECS K OCOOEHHOCTSIM
pacuera MeMOpaHHBIX YCTAaHOBOK M amlapaToB, a TaKXK€ MPOMBIIIJIEHHOE MPUMEHEHHE 3THX
MIPOLIECCOB MPU Pa3/AeJICHUH ra30BbIX U KUIKUX CMeceH.

3axavu QM CHUININHbBI

03HAKOMHTH CTYJICHTOB C OCHOBHBIMH MOJICIISIMU MEXaHHW3Ma Pa3JICIICHUS W BIHSHHECM
ompeensomuX (HaKTOPOB Ha XapaKTePUCTHKHU pa3JIeJICHHs, JTaTh CBEJICHUS O MeMOpaHax,
WCIIOJb3yeMbIX B MU (Y3MOHHBIX Mpolleccax, MEMOpaHHBIX armapaTax u ycraHoBkax. Ocoboe
BHUMAaHHUE yJENAETCs MPOMBIIIJIEHHOMY IPUMEHEHHIO 3THUX MPOLIECCOB

2. B pe3yabrare wu3yYeHHUs AUCHMUIUVIMHBI OOy4YalOIMIHcA MO MporpamMmme
0akajiaBpuaTa J0J/IKeH

061a0emys CIAeNyIOIUMA KOMIIeTeHIMSIMH:

o CIOCOOHOCTh  OCYILIECTBIISITH TEXHOJOTMYECKHI IMpolecc B COOTBETCTBHH C
periaMeHTOM UM HCI0JIb30BAaTh TEXHUYECKHE CPEICTBA JJIsi M3MEPEHHs] OCHOBHBIX MapaMeTpoB
TEXHOJIOIMYECKOTO MpoLiecca, CBOMCTB chiphbs 1 mpoaykiuu (ITK-1);

o CIIOCOOHOCTh y4acCTBOBATh B COBEPILIEHCTBOBAHUM TEXHOJIOTMUECKUX MPOIECCOB C
MO3UIIUI HEPro- U pecypcocOepekeHusi, MUHUMH3AIUU BO3JCHCTBHS Ha OKPYKAIOIIYIO Cpely
(I1K-2);

o CIIOCOOHOCTh ~ HKCIIOJIb30BAaTh ~ HOPMATHUBHBIE  JOKYMEHTHl 1O  KaudecTBY,
CTaHJapTU3AIMU U cepTrdUKaIK TpoaykToB u u3aenuii (ITK-4);

. TOTOBHOCTh OOOCHOBBIBaTh KOHKPETHBIE TEXHUYECKHE PELICHUs MpU pa3padoTke
TEXHOJIOTHYECKHUX MPOIECCOB; BEIOMPATh TEXHUUECKUE CPEJCTBA U TEXHOJIOTHH, HalpaBlIeHHbIC
HA MUHHMH3AIHIO0 aHTPOTIOT€HHOTO BO3ICHCTBUS Ha oKpyxKaroryto cpeay (ITK-5);

. CHOCOOHOCTh HCIIOJIB30BATh AJIEMEHTHI JKOJIOT0-d3KOHOMUYECKOTO aHajiu3a B
CO3JIAaHUH SHEPro- U pecypcocbeperaromux Texuonorui (IK-8).

3namep:

o IpoIecChl  MEMOpPaHHOTO pa3/eleHHsl Ta30BbIX U JKHJIKHX CMeEcei, Trae
JTUMUTHPYIOIIEH cTaauei sBnsercs AM(pPy3uoOHHBINH MepeHoC Yepe3 MeMOpaHy;

o npUHIUIIEL TG Y3MOHHO-KOHTPOIUPYEMBIX MPOIIECCOB MEMOPAHHOTO pa3/IesieHus,
TEPMOJIMHAMUKY, KHHETUKY U JIBIKYIIYIO CUITY IIpoIlecca;

o OCHOBHBIE TUITBI MEMOpPaH U MEMOpPaHHBIX CUCTEM;

o METO/IbI pacueTa CEeIEKTUBHOCTH MeMOpaH B OMHApHBIX U MHOTOKOMITOHEHTHBIX
CUCTEeMaXx;

o OCHOBHBIE MOJIEJIM MEXaHU3Ma pa3fielieHus] U BIUSHUE OMpeesionuX GakTopoB —
JABJICHUS, TEMIIEPATyphl U KOHIIEHTPAIIUHU HA YEIbHYIO TPOU3BOIUTEILHOCTD U CEIIEKTHBHOCTD,
a Tak)Ke X Ka4eCTBEHHOE M KOJMUYECTBEHHOE OMMCAaHUE HAa OCHOBE YPaBHEHMI MEpEeHOCa uepes
MeMOpaHy;



. anmapatrypHoe o(GopMIIeHHE W TPOMBINIICHHOE MpUMEHEeHHe TU(QPy3nOHHBIX
MeMOpaHHBIX IPOIIECCOB.

Ymemo:

o MIPOU3BOJUTDH TEXHOJOTHYCCKUH PACUCT OCHOBHBIX THUIIOB allllapaTOB U YCTAaHOBOK,
HCIIOJIB3YS Hapsaay C OaJIaHCOBBIMH YPaBHCHUSAMHA q)OpMyJH)I AJi1 pacucTa CCICKTUBHOCTH U
YZEIbHOM MPOU3BOIUTENBHOCTH MEMOpaH;

L4 IMPOU3BOJUTH PACUCT YCTAHOBOK KOJIOHHOT'O THIIA,

° MIPOU3BOJUTH PACUET Pa3CIICHUs] MHOTOKOMITIOHEHTHBIX CUCTEM.
Bnaaoemu:
) METOJ[aMU pacueTa OCHOBHBIX THIIOB allapaToB U YCTAHOBOK;

. OCHOBHbIE cQepbl NpUMEHEHUs IU(P(PY3HOHHBIX MEMOpaHHBIX IPOLECCOB H
BapHAaHTHI UX MTPOBEJICHMUS: OUYUCTKA U Pa3/IelICHNe )KUIKUX U Ta30BBIX CPE, BHICICHHE [IEHHBIX
KOMITOHCHTOB KHJIKHX ¥ Ta30BBIX CPE];

o MIPOU3BOJIUTh TMOJAOOP OCHOBHOTO M BCIIOMOTraTe€IbHOTO O0O0pYIAOBaHMS JUIs
npoBeieHUs! AMPPY3MOHHBIX MEMOPAHHBIX MPOIIECCOB.

3. KpaTtkoe conep:kanue IUCHUTIIHHBI

1. Bgeoenue

3agaun, pemaemble B Kypce. OCHOBHBIE TEPMHHBI W ONPEACICHHS, TPUHSITHIC
0003HaYeHHUSL.

Knaccudukanus  muddy3moHHBIX  MEMOpaHHBIX  TPOLECCOB M WX  KpaTkas
XapaKTepUCTHKA, cdepbl TNPUMEHEHUs, IBWKYIIAs CHia, YpPaBHEHWs IMepeHoca (auanms,
aNeKTpoananu3, IupGy3HOHHOE pa3/ieIeHHe ra30B Ha MOPUCTBIX M HEMOPHUCTHIX MEMOpaHax,
I'bE30- U TEPMOJIHAIIN3, CEJIEKTUBHOE U3BJICUCHNE HOHOB U MOJIEKYJI Ha KUJIKUX MeMOpaHax).

2. Ocnognvie 3aKOHOMEPHOCTU OUDDYZUOHHBIX MEMOPAHHBIX NPOYECCO8

Mexanusm  nuddy3un u KOJIMYECTBEHHOE  OIHCAHUE (cTaTUCTHYECKHH,
TEPMOJIMHAMUYECKU U (PEHOMEHOJIOTHYECKUM MOIX0/bl); MEXaHU3M M DJIEMEHTapHbIE CTaJuu
MaccorepeHoca (IpOHUIIaHHsT ) KOMIIOHEHTOB Yepe3 MeMOpaHy, BKJIaJl COPOITMU U PACTBOPUMOCTH
B TPOHHUIIAEMOCTh; JUMUTHPYIOIINE CTaJUHM TIEpeHOca uepe3 MemOpany; aud @ y3nOHHBIN
MEePEHOC, COMPSDKCHHBIH C XUMUYECKOW peaknuer («ooOserdeHHass nuddy3us»); aKTHUBHBIN
MIepeHoc.

OcoOeHHOCTH TMEepeHoca 4Yepe3 HEMOpUCTble MeMOpaHbl: BIHSHUE TEMIEpaTypbl U
JABJICHUS Ha MMPOHHUIIAeMOCTh (Mudy3uro u copOIuio).

Oco0eHHOCTH MAaccOIepeHoca, COMPOBOKIAEMOT0 B3aMMOJICHCTBHEM IMPOHUKAIOIIETO
KOMIIOHEHTa C MaTepruaioM MeMOpaHHBI.

KoHnuenTtpaunonHnas nosispusaius B AMPPY3MOHHBIX MEMOPAaHHBIX MPOIIECcaX; MPUIUHBI
€€ MEHBILIETO BIUSHUS 110 CPAaBHEHUIO ¢ OapOMEMOPaHHBIMU MIPOIIECCAMH.

Huddy3nonnoe pasaenenue razoB. OOmias xapakTepucTuka mporecca. Obmactu
npuMmeHenus. JIpmxkyimas cuna. [Ipumensembie MeMOpaHsbl.

MacconepeHoc B MOPUCTBIX MeMOpaHax: MPOHUIAEMOCTb M  CEJEKTUBHOCTh
ra3onudPy3uoHHBIX U  COpOUMOHHO-TU(D(Y3UOHHBIX MEMOpaHHBIX cucTeM, UGG y3us
Kuyncena, BnusHue copOIuM, KamWUISPHOW KOHJEHCAIIMM, MOBEPXHOCTHOW M (DUKOBCKOMU
G dy3un 1 yIpTpaQUIbTPAIIMOHHOTO MOTOKA Ha TPOHUIIAEMOCTD U CENIEKTUBHOCTD pa3JieNieHus
ra3oB C HCIIOJIb30BAHHEM MOPUCTHIX MeMmOpaH. OO0acTh MPUMEHEHHS W TEPCIEKTHUBBI ITHUX
nporeccoB. MacconepeHoc B HEMOPHUCThIX MeMOpaHax: TEOpHUs CBOOOJHOro o0beMa, MOJEb
aKTUBUPOBAHHBIX CKAuKOB. BiusHHe TemmepaTypsl M JaBleHUS Ha MPOHHUIIAEMOCTh U
CEeNIeKTUBHOCTH pazeneHust razoB. Oco0eHHOCTH 11 (Hy3NOHHOTO MEepPeHoca I'a30B B MeTalaX U
CTEKJIAX.

Huanu3. OOmas xapakrepucTtuka mnpoiecca. O0nactu nmpumeHeHus. JBHXKyinas cuia.
MemOpanbl. OObIYHBI M JOHHAHOBCKUH auanu3. Dddexr JloHHaHa. YpaBHeHUs NepeHoca
pacTBOPUTEIIS U PACTBOPEHHBIX BEIIECTB Yepe3 MeMOpaHy. MexaHu3M pa3zielieHus pu AUaiuse.
MacconepeHOoC TpU  JUanu3e, BIMSHUE KOHIIEHTPALMOHHOW mosgpu3auuu. BriusHue



TEMIIEpaTypbl M KOHIICHTPALIMK PACTBOPEHHBIX BEILECTB HA CEJICKTUBHOCTh U MPOHUIIAEMOCTh
MeMOpaH.

3. Memoowl pacuema memOpaAHHBIX ANNAPAMO8 U YCMAHOBOK

[MpuHIMMIBI pacdera ammapaToB MJIs OCYHIECTBICHHUS IUPPY3HOHHBIX MEMOpaHHBIX
MIPOIIECCOB, UX OTJIMYKE OT OapoMeMOPaHHBIX MPOLECCOB.

Crnioco0bI opranu3ani MOTOKOB B MOIYJsiX. Pacdyer Momayneil Ha OCHOBE M30TPOITHBIX
MeMOpaH ISl paszesieHusi OMHapHBIX cMmeceld. OCHOBHBIC NOMYIICHHUS W OTPAaHHUYCHHS. Y4YeT
BIIUSIHUSI CTPYKTYPBI U OpPraHU3alliy MOTOKOB B MOJYJIEC MPHU pacdyeTax Mo MOJICIU UJICaTbHOTO
CMEIIEHHUsI B HATIOPHOM M JPEHAKHOM KaHaJlaX; MOJEIIA UJICATbHOTO BBHITECHEHHUS B HATIOPHOM
KaHaJe U MOMNEpPEeYHOro TOKa IepMeaTa B HAllOPHOM M JPEHAKHOM KaHajaX IpH IPSIMOTOKE U
npoTuBoTOKEe. OCOOEHHOCTH pacdeTa MOAYJIS C IOJIOBOJIOKOHHBIMI MEMOpaHaAMHU.

Pacuer Momynss Ha OCHOBE AaCUMMETPHUYHBIX M KOMIIO3UIIMOHHBIX MEMOpaH st
pazneneHuss OMHApHBIX Ta30BbIX cMmeceil. MeMOpaHHbBI MOAYJb Ha OCHOBE TOJBIX BOJIOKOH.
Pynonnsiii Moayns. Moaynb € IUIOCKONApajUIeNbHBIM paclosiokKeHrueM MmemOpaH. BnusiHue
CTPYKTYpBl M OpraHu3alliy MMOTOKOB Ha Ipolecc paszaeieHus. Pacuer Moayns [yl pa3lieneHus
MHOTOKOMIOHEHTHOW cMecH. [IpoeKkTHas MocTaHOBKAa 3aJaud. | E€XHOJOTMYecKas IMOCTAaHOBKA
3a1aun. BiusiHue CTpyKTYphl M OpraHu3aliy MOTOKOB Ha IPOIECC pa3/iesieHusl.

[TpubmxeHHpI METOA pacyeTa MeMOpaHHBIX MOIYJICH MpU pa3feleHUH OWHAPHBIX U
MHOTOKOMTIIOHEHTHBIX cMeceil. CpaBHUTENIBHBIN aHAJIN3 MEMOpPAHHBIX alllapaToB, JOCTOMHCTBA U
HEJIOCTATK! Pa3IMYHBIX KOHCTPYKTUBHBIX TUIIOB TIPOMBIIIUICHHBIX ammapaToB. Beioop MeMOpaHbI
U KOHCTPYKIMH-'annapara JJisi OCYIIECTBIECHUSI KOHKPETHOTO Ipoliecca pasnaeneHus. [ IpuHiumst
pacueta MeMOpaHHBIX yCTaHOBOK. Pacuer MeMOpaHHOW YCTaHOBKM KOJIOHHOTO THIIA
(MeMOpaHHOM KOJIOHHBI) METO0M YHCEN €IMHUII TIEPEHOCa.

Bnusinue ¢nermoBoro 4yucnia, BEIMYMHBI M COOTHOUICHHS JABJIEHUS U CKOpPOCTEH B
JPEHA)KHOM ¢ HAMOpPHOM KaHamaX, TpeOyeMoW CTeNmeHu pasjaeneHus, Kod(PQPHUIINCHTOB
MIPOHULIAEMOCTH Ha TPeOyeMyI0 MOBEPXHOCTh MEMOPAH U BBICOTY KOJIOHHBI.

4. Ilpomvluinennoe npumenerue OUp@y3uoHHbIX MEMOPAHHBIX NPOYECCO8

Beinenenne Bomopona W3 MNPOAYBOYHBIX Ta30B CHUHTE3a aMMHMaka M B IIpoleccax
He(TEXHUMHUYECKOTO M OCHOBHOTO OPraHMYECKOT0 CHHTE3a.

OuuncTka NPUPOAHOTO, HEPTSIHOTO (MOMYTHOTO) U TEXHOJIOTUYECKUX T'a30B OT JAUOKCUIA
yriepojia u cepoBOI0poa.

Ocymika npupoaHoro u HedrsaHoro rasa. [loyyeHue CUHTETUYECKOTO TOIUIMBHOTO rasza
IIpH OYKCTKE OMoTrasza oT AMoKcuaa yriepoa. Pa3nenenue Bo3ayxa ¢ noixydeHrneM o0oraieHHOTo
KHCJIOPOJIOM WJIM a30TOM IIEJIEBOTO IPOJYyKTa. Pa3zneneHue u30TONOB U PaMOAKTHUBHBIX I'a30B.
W3Bneuenue remusi U3 NpupoaHOro U HEPTSHOTO ra3oB. PerynupoBanue coctaBa ra3oBoii cpebl
IIpU XPAHEHUH CEIbCKOXO35MCTBEHHOW MpoAYKUMH. KOHLEHTpupoBaHME IUOKCHIA CEpbl M3
ra3oB. JJEKTPOJMAJIU3HbIE YCTAHOBKH OIPECHEHMSI COJIOHOBATBIX M MOpPCKUX BoA. Jluamus B
MHUKpPOOHOIOTHYECKOH U (papMalleBTUYECKOM OTPACIIAX MPOMBIILIICHHOCTH, B MEAUILIUHE (anmnapar
«UCKYCCTBEHHAs MOYKa»).

Bb160p MpOMBIIIIEHHBIX alapaToB, TEXHOJOTHYECKHUE MapaMeTpbl U CXeMa Ipolecca,
TEXHUKO-PKOHOMUYECKUE TTapaMeTpbl yCTAHOBOK.

4. O0bém yuyeOHOM THCHHMILINHBI

Buasbl yuedHoit padoThI 3au. on. VI cemectp AK. qac.

OO0masi Tpy10eMKOCTh IV CHUTLIIHHbBI

4 144
1o y4e0HOMY ILIAHY
KonTakTHas padora: 0,9 32
Jlexrum (JIek) 0,4 14
[Tpaktuueckue 3anstus (I1P) 0,5 18
CamocrositesbHas padora (CP): 3,1 112
KonTposbsHbIe paboThI 0,2 8




W3ydeHue pa3nenoB JUCIUILIMHEI 2,9 104
Bu uTOroBOro KOHTPOJISA: 3a4eT C
OLICHKOM
. VI cemecTp

Buer yueonoii padorsr 3au. e. AcTtpoHOM. Hac.
OO01mast Tpy10eMKOCTb THCIHMIIJIMHBI 4 108
10 y4e0HOMY ILIAHY
KonrakTHas pa6ora: 0,9 24
Jlexrum (JIek) 0,4 10,5
ITpaktuyeckue 3anstus (I1P) 0,5 13,5
CamocroniTesannasi padora (CP): 3,1 84
KonTponbsHbie paboThI 0,2 5
W3ydeHue pa3aenoB AUCHUIIINHBI 2,9 78
Buj uTOroBOro KOHTPOJIS: 3a4eT C
OLICHKOM

AHHOTaNusA padoyeil NPOrpaMmbl y4eOHON AUCHUILIHHBI
IIpuHUUNBI OPraHUu3alMU M YIIPABJEHUS JHePro- pecypcocoeperarommumu XTC
(b1.B./1B.03.02)

1. Heab aucuHumiIuMHbl — mnpuoOpeTeHHe OoO0yJarolmMMUCS YIIIyOJ€HHBIX 3HaHU,
HEOOXOJIMMBIX CHEUHATUCTaM B O00JIAaCTH pecypcocOeperaromx XUMUKO-TEXHOJOTHYECKUX
CUCTEM U B O0JIaCTM YIpPAaBIIEHUS ATHUMH CHUCTEMaMH JUIsl MOCIENYIoUel MpOU3BOACTBEHHO-
TEXHOJIOTUYECKONM M HAyYHO-UCCIIEIOBATEIbCKOW JEATEIbHOCTH, IJIS IMOJY4YEHHS HPOIYyKLIUU
3a/IaHHOTO Ka4eCTBA U TEXHUYECKHA I'PAaMOTHOIO €€ IPUMEHEHHS.

3ajmaya AMCHMUIUIMHBI — JaTh OCHOBHBIE 3HAaHHUA [0 METOAAM YIPABJICHUS XHUMHUKO-
TEXHOJIOTHYECKUMH CHUCTEMaMHM, TO3BOJISIONINE BBIMYCKHUKY Ha OCHOBE BIAJICHUS OOIIMMHU
MPUHIUIIAMA TPOBOAUTH OPraHU3AIMOHHO-3KOHOMHYECKOIO aHaIM3 pecypcocOeperaromumnx
XUMHUKO-TEXHOJIOTHYECKHUX MTPOLIECCOB

2. B pesyabraTre wu3yYeHHMsl AUCUUILUIMHBI OOy4Yamoummiics 10 NporpamMmme
0akajiaBpuaTa J10J/IKeH:

Oonaoamp cneayroMMU KOMIIETEHIUSAMU

— CIOCOOHOCTBIO OCYLIECTBIISITH TEXHOJOTHYECKHM MpollecC B COOTBETCTBHHM C
pEerilaMeHTOM M MCHOJIb30BaTh TEXHUYECKUE CPEACTBA Il U3MEPEHHs] OCHOBHBIX NAapaMeTPOB
TEXHOJIOIMYECKOTO Mpoliecca, CBOMCTB chiphs 1 mpoaykiun (ITK-1);

CIIOCOOHOCTBIO Y4acTBOBAaTh B COBEPIICHCTBOBAHHHM TEXHOJIOTUYECKHUX MPOIECCOB C
MO3UIUI HEPro- U pecypcocOepekeHusi, MUHUMH3AIUU BO3JCHCTBHS Ha OKPYKAIOIIYIO Cpely
(IIK-2);

CIOCOOHOCTHIO UCTIOJIH30BATh HOPMATHUBHBIE IOKYMEHTHI [0 Ka4eCTBY, CTAHIAPTU3AIINH U
ceprudukanuu npoaykToB u uznenuit (I1K-4);

TOTOBHOCTbIO OOOCHOBBIBATh KOHKPETHBIE TEXHUYECKUE pELICHUs MpH pa3paboTke
TEXHOJIOTUYECKHX IPOLIECCOB;

BBHIOMpPATh TEXHUYECKHE CPEJICTBA M TEXHOJOTUH, HAIMpaBJICHHbIE HA MUHUMH3AIIIO
AHTPOTIOT'CHHOTO BO3JCUCTBHUS Ha OKpyx)atomryto cpeny (ITK-5);

CMOCOOHOCTBIO MCIIOJIb30BATh AJIEMEHTHI 9KOJIOTO-3KOHOMUYECKOT0 aHaIM3a B CO3JaHUU
3HEPro- u pecypcocodeperaronux texuonorui (ITK-8);

B pe3ynbraTe u3yueHus AUCUUILUINHBI CTYJCHT OaKajgaBpHuara JOJKEH:

3namo:

— OCHOBHBIE€ MPUHIUIIBI PA3BUTUSI U OpPraHU3alUd XMMHUKO-TEXHOJIOTHYECKUX CUCTEM;

— OCHOBHBIE OM3HEC-TIPOIIECCHl B XUMUKO-TEXHOJIOTHYECKUX CUCTEMAX;

— METO/Ibl OLIEHKU 3(PPEKTUBHOCTH HHHOBAIIMOHHBIX IPOEKTOB;

— METO/Ibl OLIEHKH CTOMMOCTH WHTEIUIEKTYaJIbHOW COOCTBEHHOCTH.

Ymemo:



— MPHUMEHATH METOJbl OIEHKH CTOMMOCTH HWHTEIUIEKTYyalbHOH COOCTBEHHOCTH ISt
OTpE/IENICHUs] CTOMMOCTH HEMATEpUaIbHbIX AKTUBOB;

— UCTIOJI30BATh METO/IbI OICHKH 3(p(PeKTHBHOCTH MHHOBAIIHOHHBIX TIPOCKTOB JIJIsl OLIEHKU
WX BIIUSHUS HA Y3PPEKTUBHOCTh XUMHUKO-TEXHOJIOTUIECKOU CUCTEMBI

Bnaoemuw:

— NMpUHOUTIAME cO0pa, 00pabOTKH M aHaNHM3a UHPOPMALUH O XHMHKO-TEXHOJIOTHIECKUX
CUCTEMax JiJIsl IPUHATUS YIIPABICHUECKUX PEIICHUM;

—MeToAaMHu 00pabOTKH pe3yabTaTOB HHPOPMAMOHHO-aHATUTHYECKON JIEeITEIbHOCTH;

—  (dopmamMu  TIpeACTaBICHUS  PE3YNbTATOB  HMH(POPMAIMOHHO-aHATUTHUECKON
NeSITENIbHOCTH;

3. KpaTtkoe conep:kaHue 1UCHUILINHBI.

OcHOBHbIE IOHATHS U ONIPEAETICHHUS.

Mexannyeckue, THIPOMEXaHUYECKUE, TEMJI0O0OMEHHbBIE, MacCOOOMEHHbIE, XUMUUECKUE,
SHepreTHYeckue MW HHQOpMalMOHHBIE Mpouecchl. Mepapxuueckas CTPYKTypa XHMHUYECKOTO
MIPOU3BOJICTBA. XHUMHUKO-TEXHOJIOTHYECKUE MPOLECC U OCHOBHBIE THUIIBI CTPYKTYpbl OCHOBBI
XMMHUYECKON TEXHOJIOTUN — OOBEKT, 11eJIb U METOAbl uccienoBanus. [lokasarenu 3pexTuBHOCTH
XMUMMKO-TEXHOJIOTMYECKHUX MPOLECCOB U IPOU3BOJICTB.

AHanu3 XuMUKO-TE€XHOJIOTMUECKUX MPOIIECCOB U CUCTEM

Mopnenn XuMUKO-TEXHOJIOTHYECKUX cucTteM. CTpyKTypa CUCTEMBI YIpPaBICHUS XUMHUKO-
TEXHOJIOTUYECKOW cHCTeMOM. AHalaN3 MaTepualbHO-TEXHUYECKOW 0a3bl, 0OOPOTHBIX CpEACTB,
TPYIOBBIX pecypcoB. AHanu3 o0beMa MPOM3BOJACTBA W pealu3allud MPOIYKIHUH, AaHaJIU3
pacxo/oB, 3aTpaT U Cce0ECTOMMOCTH NPOAYKIMH, aHaIu3 (QUHAHCOBBIX pE3yJAbTaTOB U
(bUMHAHCOBOIO COCTOSIHUSI.

OneHka CTOMMOCTH HEMaTEePHUATIbHBIX AKTUBOB XUMHUKO-TEXHOJIOTUYECKOMN CHCTEMBI.

MeToasl OLIEHKH PBIHOYHOM CTOMMOCTH HeMaTepuajbHbIX akTHBOB. [locraHoBka Ha
Oyxrantepckuil yueT HemaTepuaibHbIX aKTUBOB. MeTO I AMCKOHTUPOBAHUSI IEHEKHBIX TTOTOKOB.
OneHka MaTeHTHBIX MPaB, CPEACTB UHAUBUAYAINLIA3UH, TIPAB Ha CEKPET MPOU3BOJICTBA (HOY-Xay),
aBTOPCKUX MpaB. JIMIIEH3MOHHBIE COTJIAIICHUS U pacyeT LEHbI JULIEH3UH

@DaKTOPHBIM aHAIM3 PE3YJIbTaTOB (MHAHCOBO-XO3SUCTBEHHOM NEATEIHHOCTH XHUMHUKO-
TEXHOJIOTUYECKOW CUCTEMBbI

JleTepMHUHUPOBAHHBIH, CTOXACTUYECKUH, NPSAMOU(IETYKTUBHBIN ), 00paTHBIN
(MHOYKTHBHBIN), OJHOCTYNEHYATHIM, MHOTOCTYIICHUYAThIH, CTATUYECKUH, JTUHAMHYCCKHH,
PETPOCHEKTUBHBIN, MEPCHEKTUBHBIM (aKkTOpHbIM aHanu3bl. Metoauka (QakTOpHOro aHaiu3a.
[IpaBuna npeoOpazoBanus Mojeneil (MoaenupoBaHusi) MeToJ LEMHBIX MOJICTAHOBOK, METOJ
aOCOIOTHBIX ~pa3HMIl, METOJ OTHOCHUTEIbHBIX pA3HUIl, HHTErPajbHBIA METOJ, METOJ
JorapuMUpPOBaAHUSI.

4. O0beM yueOHOM TUCHMILINHBI

Bupa yueOHo# padoThl 3E Axkan.u.
OO0mas Tpy10eMKOCTh 3 108
AUCHUITUHBI

KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS. 0,9 32
Jlexun 0,45 16
[Tpaktueckue 3anstus (113) 0,45 16
JlaGopatopusie padotsl (JIP)

CamocrositesbHast padora 2,1 76
CaMOCTOATENBHOE N3YUEHHUE PA3JIEN0B TUCIUIUINHEI 76
Buabl KOHTpOJIA:




KonTakTHas pabota — MpOMEKYTOUHAsl aTTECTaIH 1 0,4
IToaroToBka K 3K3aMeHy 35,6
Buo umozoeozo konmponsn JK3aMeH

Bua yueOHoii paGoThl 3E AcCTpoHOM.U.
OO01mast Tpy10eMKOCTh 3 81
AUCUUITUHBI

KonTakTHasi paboTa — ayIMTOpPHbIE 3aHATHS. 0,9 24
Jlexun 0,45 12
[IpaxTnueckue 3anstus (113) 0,45 12
JlaboparopHublie pabotsl (JIP)

CamocrosiTejibHas padoTa 2,1 57
CamMocTosTeTbHOE U3yUeHNEe Pa3/IeiOB JUCITUTIIMHBI S7
Buabl KOHTpOJIS: 3aueT ¢ OLEHKOMN
KonTakTHas paboTa — mpoMeXyToOUYHasl aTTeCTaIHs 1 0,4
[TonroToBKA K SK3aMeHY 35,6
Buo umozo6020 konmponn JK3aMeH

AHHOTANUA padoyeil MPOrpaMmbl Y4eOHOH TUCHUILIHHbBI
CgoiicTBa ITAB u ux npumenenne B xumnuyeckoil texnosiornu (b1.B./1B.04.01)

1. leab IMCHMNIMHBI - O3HAKOMJICHHE CTYIEHTOB C OCOOEHHOCTSIMH CTPOCHHS U
KOJUTOMHO-XUMHUYECKOTO TOBE/IEHUsI MOBEPXHOCTHO-aKTUBHBIX BemiecTB (IIAB), a Takke ux
MPUMEHEHHUEM JUIS MOJIy4eHUs NIeH, CTa0MIN3alu1 AMYIbCHI U CYCTIEH3HI.

OCHOBHBIMH 33/1a4aM¥ TUCIUIUTMHBI SBJSETCS PACCMOTPEHHE 0COOEHHOCTEN aIcopOIu
Mosiekyn [TAB Ha paznuunbix Mex(a3HbIX IPaHUIAX, KOJUIOMIHO-XUMHUYECKOTO TMOBEICHUS HX
pacTBopoB, ucrosb3oBanus [IAB B neHax u sMyiabCUSX U UX OCHOBHBIX CBOMCTB.

2. B pe3yabTaTe M3yYeHHUs] TUCHMILJIMHBI CTYIEHT (0aKkajgaBp) J0JKeH:

Osnademy clenyOIMMUA KOMIIETEHIUSIMHU:

. CIIOCOOHOCTh OCYHIECTBJIATh TEXHOJOTMUYECKUN TMpOIlecC B COOTBETCTBHH C
periJaMeHTOM M HCI0JIb30BAaTh TEXHUYECKHE CPEICTBA AJIsi M3MEPEHHs] OCHOBHBIX MapaMeTpoB
TEXHOJIOIMYECKOTO MpoIiecca, CBOMCTB chiphbs u mpoaykiuu (ITK-1);

. CIIOCOOHOCTBIO y4aCTBOBATb B COBCPHICHCTBOBAHUN TCXHOJIOTUYCCKUX ITPOLIECCOB
C TIO3UIMH OHCPIro- u pecypcoc6epe>I<eHH$[, MHUHUMUK3aIIUHN BOBﬂeﬁCTBHH Ha OKPYXaromyr cpeay
(IIK-2);

. CIIOCOOHOCTBIO HCIIOIL30BATh COBPCMCHHLIC I/IH(I)OpMaLII/IOHHLIe TCXHOJIOT'HMH,

IPOBOANUTH 00PabOTKY MH(OPMALIMH C UCIIOJIB30BAHUEM IPHKJIAJHBIX IPOTpaMM U 0a3 JaHHBIX
JUIs pacyera TEXHOJIOTMYECKUX IMapaMeTpoB 00OpYIOBaHMS U MOHHTOPUHIA MPHUPOJIHBIX Cpell
(TIK-3).

3HAMb:

ocobeHHocTH cTpoeHus [TAB 1 ux KOJIJIOMAHO-XUMHUYECKOTO MOBEIEHHS Ha pa3IMYHbIX
rpaHuIax paszaena ¢as;

OCHOBHBIE TOHSATHA W COOTHOIIEHHUS TEPMOJAWHAMHKH TOBEPXHOCTHBIX SIBJICHUH
(TepMOAMHAMUKa TOBEPXHOCTHOTO CJIOS; aJICcOpOIus); COCTOSHHE IOBEPXHOCTHBIX IUICHOK;
yCJIOBHS NIEHOOOPa30BaHMUS;

OoCcHOBHbIE ocoOeHHOocTH moBeneHus IIAB B oOGbemHOl (haze (MmuiemnoodpaszoBaHue;
oOpa3oBaHUE pa3IMYHBIX CTPYKTYp B 3aBHCHUMOCTH OT T[apaMmeTpa YMNaKOBKH MOJEKY,;
COJTFOOMITH3AITHS )

OCHOBHBIE CIIOCOOBI MOJIYYEHHUS MAaKPO- U MUKPOIMYIbCUIA;



OCHOBHBIE CBONCTBAa 3SMYJbCHOHHBIX CHUCTEM (JIEKTPOIIOBEPXHOCTHBIE CBOWCTBA;
KMHETUYECKUE U ONITUYECKHE CBOIICTBA);

OCHOBHBIE TIOHATHS U COOTHOUIEHHSI TEOPUM arperaTUBHOM YCTOMYMBOCTH U KOAryJsLUn
MaKpO3MYJIbCUOHHBIX CUCTEM;

ymemn:

IIPOBOJUTH pPacueThl € MCIOJIb30BAHUEM OCHOBHBIX COOTHOUIEHMHM TEpPMOAMHAMMKU
IIOBEPXHOCTHBIX SIBJIGHUM M PACUEThl OCHOBHBIX XapaKTEPUCTUK JHMCIIEPCHBIX CHCTEM; B
YaCTHOCTH, PACCUUTHIBATh BEIMYMHBI MEX(}a3HBIX HATSHKEHUH C y4eToM HEOOXOIUMbBIM
MOTIPABOK; ONPEACTATh BENUYMHY T'HOOCOBCKOM ancopOuumm; paccuuTeiBaTh uucna [JIb
pa3IMYHBIMU METOJIaMH; IapaMeTp YIAKOBKH; OCYILIECTBJIATh MOA0Op crabuinsaropa
AMYJIbCHOHHBIX CHCTEM; OLIEHUBATh IEHOOOPA3yIONIYIO CIIOCOOHOCTD.

enademy:

METOJIaMHU HM3MEPEHUs TOBEPXHOCTHOIO HATSDKEHUS M €ro pacuera € Y4eToM
HEO0OXOMMBIX IMOMPABOK; METOIAMU pacueTa BETUIHMHBI a0COTIOTHOM U THOOCOBCKOM afcOpOIH;
METO/IaMHU OIIpe/IeTICHUs] KPUTUUYECKUX KOHIEeHTpauuid munennoodpazoBanus (KKMi, KKM: u
T.J.); METOJAMH NPOBEIECHUS TUCTIEPCUOHHOIO aHaJIN3a B AMYJIbCUOHHBIX CHCTEMaX, criocobaMu
MOJIyYEHUSI SMYJbCUOHHBIX CHUCTEM, MOAOOpa CTAOMIM3aTOpa M OLEHKW HX arperaTuBHOMN
YCTOWYHUBOCTH.

3. Kparkoe coaep:xaHue TUCHMILIHHBI

1. ®dopmupoBanue Mex(a3zHoi moBepxHocTU. MexdazHoe HaTKEHHUE U

CrocoObI €ro ompeeIeHUs

Mexda3Has MOBEPXHOCTb — OCHOBHOE orpeneneHne. OcobeHHOCTH (POPMHUPOBAHUS
Mexpaznoit moBepxHoctu. CriocoObl omnpeaeneHus Mexda3HbpIx HaTsKeHUH. OTIUYUTEIbHBIC
0COOEHHOCTH JKUKOM rpaHuLIbl pasnena (a3 - sHepreTruueckas 0AHOPOJHOCTh U MOABHUKHOCTb.

Omnpenenenre MOBEPXHOCTHOTO HATSHKEHUS HA TPaHUIIE >KUIKOCTh-Ta3 U MEeX(azHOTOo
HATSOKEHHUsS Ha TpaHUIEe XUAKOCTh-)KUAKOCTb. PacueT mompaBOK Ha HENOJHBIA OTPBIB U
HechepuyHOCTh Karuid. PacueTHble MeTOIbI onpeiesieHusl MexX(pa3HbIX HATSHKSHUH.

2. AncopOums U3 pacTBOPOB

DneMeHTbl TePMOJAMHAMUKH aJcOpOINM U3 pacTBOpPOB. MeToa M30BITOYHBIX BEIUYUH
I'm60ca m meton ciosi KOHEYHOW TOMmUHBI ['yrrenreiiMa. YpaBHEHHS U (OPMBI H30TEPM
aacopOmuu. B3aumocsi3p meTo1oB ['m606ca u I'yrrenreiima.

Ancop6uus ITAB 13 pacTBOpoB Ha HOBEPXHOCTH TBEPAbIX TeJ. OCHOBHBIE TUIIBI H30TEPM
— n3otepmbl kiaccoB S, L, H u C u ux ananuz. Oco6eHHOCTH afcOpOIIM HEMOHHBIX U MOHHBIX
[TAB Ha nmoBepxHOCTH TBEpAbIX Tel. B3auMoCBsI3b MEX Iy U30TepMaMu aIcCOPOLIMU U CMauyBaHUS
HenoHHbIX [TAB Ha TBepabIX MOBEPXHOCTAX, CTPOCHUE aICOPOLIMOHHBIX CI0EB. AHAIN3 H30TEPM
CMauMBaHMs U 3aBUCUMOCTH JI3€Ta-MOTeHIIMala OT KOHIIEeHTpaluu HoHHbIX [TAB.

3. Tunbl NOBEPXHOCTHBIX TJICHOK

YcnoBus pactekaHusi OJHOW KHUAKOCTH 1o apyrod. Ompenenenue MexgazHOTO
HATSKEHHS Ha TPaHUIIE KUIKOCTh-KUKOCTh B YCJIOBUAX B3aUMHOTO HACHIIIeHUA (a3.

[ToBepxHoctHbie ieHku [IAB Ha rpanuie paszmena pacTBOp-Bo3ayX. Bumsl_uzorepm
MOBEPXHOCTHOTO HaTshKeHUs: BOAHBIX pacTBopoB IIAB. Onpenenenue uucrotel [TAB no Buay
M30TEPMBI TIOBEPXHOCTHOIO HaTshKeHUs. [I0BEpXHOCTHOE NaBIEHHUE, METOJIBI €0 ONPECIICHUS.
Bupl n30Tepm MoBepXHOCTHOTO JaBlieHU s, miieHku tuna Li, Lo, I, S, fu G.

4. Ilensl

CrpoeHne M OCHOBHBIE XapaKTEPUCTHKW IE€H. BiMsHuEe pa3nuyHbIX MNapaMeTpoB
(Temmepatypa, naBiueHue, pH pacTBOpoB u T.HI.) Ha meHooOpasyrollyio crnocodHocTs [TAB u
KpaTHOCTb MEeHbl. MeTOo bl MOTYYEeHHS U pa3pyLIeHUs MEH.

5. OpranuzoBaHHble aHcamO1u MoJiekyn [TAB

I'uapodmibHo-munouIbHbIN Oananc, Metoasl pacuera yrucen ['JIb. [TapameTp ynmakoBkw,
€ro pacueT M HazHaueHHe. B3zanMocBs3p MexIy crpoeHneM Mosekynsl [IAB u mapamerpom
YIaKOBKH.



Munemioo0pazoBanue B pactBopax I[IAB. TI'mapodoOubie B3aumopeiictBus. dazoBas
nuarpamma pactBopa kosuiougHoro ITAB. Kputnueckas KoHUEHTpalus MHULEII000pa30BaHus
(KKM) u metonsl ee onpeneneHus. OnpeneneHue Mexx(a3HOTo HATSHKEHUS MULICIIT HA TPaHULIE
¢ pactBopom (mo A.M. PycanoBy). Comrobunu3zanusi. @azoBeie mepexosl B pactBopax [1AB.
OcoGeHHOCTH MHUIEIII000pa30BaHUsl B HEBOAHBIX cpeAax. MuuemisipHas macca U OCHOBHBIC
METO/IbI €€ OTIPE/IEIICHUSI.

Besukynbl. Be3ukyibl — crpoenue u cBoiictBa. OcoOeHHOCTH cTpoeHHs Be3uKyi (1mo A.M.
Pycanony).

6. Omynbeuu. MUKpOIMyabCUU. MUKpPOKaIICy IUPOBAHHBIE CUCTEMBbI

OMyIbCHH — TOJy4eHUE M OCHOBHBIE CBOWCTBA. DMYIbCUU KaK TUIUYHBIEC JTHO(OOHBIE
cuctembl. CoBpemeHHoe coctostaue Teopun [1JIDO, pacuer 5 coCTaBASIONUX PACKINHUBAIOIIETO
JTaBJICHUS.

Muxkposmynbenn. OcoOeHHOCTH MOBeIeHUsl. MeTO/Ibl MOTy4YeHUsT MUKPOAMYIbCHI U UX
OCHOBHBIE KOJIJIOMJTHO-XMMHUYECKHE CBOMCTBAa — pa3Mep Kamesb, Mex(a3zHOe HaTsDKEHHE Ha
IPaHULIE KUAKOCTh-)KMJKOCTh; BIUSHHE TeMIlepaTypbl Ha o00JacTh  CyIEeCTBOBaHUS
MHKPO3MYJIbCHIA.

MukpokancyiupoBaHHble CUCTEMBI. MUKpOKaNCylIupoBaHUE KaK OJUH W3 CIOCOOOB
MOJIy4eHUs1 OMOJOTUYECKH-aKTUBHBIX BEIIECTB MPOJIOHIUPOBAHHOTO JEHCTBUS.

7. Anamus I1TAB

Anamuz [IAB — ompeneneHue CTPYKTYphI MOJIEKYJIBI W/WIWA OMpPENeIeHUE OCHOBHBIX
(U3UKO-XMMHUYECKUX U KOJUIOMJHO-XMMHUYECKUX XapakTepucTuk pactBopoB ITAB. OcHoBHbIE
aHanUTH4YeCKue MeTosl onpeaenenus [IAB. Ananu3 nonHsix U HenoHHBIX [TAB. Mexdaznoe
tuTpoBaHue. Ouenka creneH 4UCTOTHl [IAB. OCHOBHBIE KOJUTOMTHO-XUMHUYECKUE CBOWMCTBA
pactBopoB ITAB paznuunoit nonsipHocTu. Ananus cmeceid [IAB.

4. O0beM yueOHOH TUCUMIIIIMHBI

Oo0bem
. B
Buab! yueGHoii paGoThI B 3a4eTHbIX AKATeMUECKIX
eTHHUIAX wacax
O01mas Tpya10eMKOCTb JUCHMILIIHHBI
4 144
1o y4eOHOMY IJIAHY
AYIHTOPHbBIE 3aHATHS: 16/9=1,78 64
Jlexuuu (JIek) 8/9 =0,89 32
[Ipaktuueckue 3ausatus (113) 8/9=10,89 32
CamocTosiTebHas padora (CP): 11/9=1,22 44
Bua koHTpoOJIsA: IK3aMeH 1 36
O0bem
. B
Buabl yueoHo# padoThi B 3aueTHpIX ACT]OHOMHMECKHX
eIMHHUIAX wacax
OO0masi TpyA0eMKOCTh IV CHUTIIMHBI 4 108
10 y4e0HOMY ILIAHY
AyauTOpHBbIE 3aHATHS: 1,78 48
Jlexuunm (JIek) 0,89 24
[Tpaktueckue 3anstus (113) 0,89 24
CamocrositesbHas padora (CP): 1,22 33
Bua KoHTpOJIsSI: 3K3aMeH 1 27

AHHOTanus pado4yel NPorpaMMsbl y4eOHOMH T CHHUIIIMHBI




Teopernueckne ocHoBbl Koppo3uu (b1.B./1B.04.02)
1. Heap AuCHUIVIMHBI — TPUOOPETEHHE CTYIEHTAMHU 3HAHUM O
KOPPO3HMOHHBIX IIpOoHecCax, NPOTCKAINUX B I'a30BbIX U KUIAKHUX CpCaax, O BHOAaX

KOppO3UH, UMEIOIIUX MECTO B IPUPOJHBIX U TEXHOJIOTUYECKUX Cpeax.

3agayd JMCHMIUVIMHBI — W3YYEHHE OCHOB ODIICKTPOXUMHYECKOW TEPMOAMHAMUKU U
KHHETUKH, TCPMOJIUHAMUKHA ¥ KHHETUKU JICKTPOXUMHUYECKON U XUMUIECKOU KOPPO3HUU; OOIIHX
XapaKTePUCTUK  KOPPO3HOHHBIX  MPOLIECCOB, aHANU3 OOpaTUMBIX W HEOOpaTHMBIX
JETpaJalliOHHBIX MPOIECCOB, MPOTEKAIOIIMX B MaTepHaliaX NpPU Pa3IHYHBIX YCIOBHIX HX
AKCIUTyaTaIllH, KOJINYECTBEHHAsI OIICHKA OOIINX U JIOKAJIBHBIX MOTEPb.

Lenun u 3a1aun Kypca JOCTUTAIOTCS C TOMOIIIBIO:

-03HaKOMJICHUS C TEOPETUIECKUMHU OCHOBAMH KOPPO3HH;

-03HaKOMJICHUS ¢ MEXaHMU3MaMH MTPOTEKAIOIINX KOPPO3IHOHHBIX MPOIECCOB;

-M3y4eHUs CIIOCOO0B KOPPO3HOHHBIX UCTIHITAHUH.

2. B pe3yabTrare uU3yYeHHs AUCHUILUIMHBI oOydamoumiics mno mnporpamme
0akajaBpuaTa 10JKeH:

Oobnadamp cneayoniMU KOMIETEHITUSIMU:

. CMOCOOHOCTh OCYIIECTBIIATH TEXHOJOTUYECKHH TPOIECC B COOTBETCTBHU C
periIaMeHTOM W HCIIOJIb30BaTh TEXHUYECKHE CPENICTBA JUI M3MEPEHHS OCHOBHBIX IapamMeTpOB
TEXHOJOTMYECKOTO MpoIiecca, CBOMCTB Chipbs 1 npoaykiuu (ITK-1);

. CMOCOOHOCTBIO YYaCTBOBATh B COBEPIICHCTBOBAHUHN TEXHOJOTHUECKHIX TPOIIECCOB
C TIO3HITUI SHEPTO- U pecypcocOepekeHNsI, MUHIMHU3AIUU BO3ICHCTBHS HA OKPYKAIOIIYIO CPEeLy
(IIK-2);

. CIIOCOOHOCTBIO HCIOJB30BaTh COBPEMEHHBIE HH(YOPMAIOHHBIE TEXHOJIOTHH,
MPOBOUTH 00pabOTKYy MH(POPMAIIMH C UCIIOJIH30BAaHUEM TMPHUKJIAAHBIX MPOTPpaMM U 0a3 JaHHBIX
JUI pacueTa TEXHOJIOTMYECKHX MapaMeTpoB 00OPYAOBAHUS U MOHHUTOPUHIA MPHUPOJHBIX CPEN
(TIK-3).

B pe3ynbraTe n3yueHus: AUCUUILINHBI CTYJCHT OaKajgaBpuara JOJKEH:

3Hamy:

- pu3MYEeCKUil CMBICI MTPOLIECCOB, MPOTEKAIOIINX Ha AIIEKTPOIaX;
- MEXaHU3MBbI MPOTEKAIOIINX KOPPO3UOHHBIX IIPOIECCOB;
- METO/bl UCCIICOBAHUS KUHETUKH 3JEKTPOIHBIX MIPOLIECCOB U MPOIIECCOB

KOPpO3HUH;

- c110co0bl KOPPO3HMOHHBIX UCIIBITAHUIA;

ymems:

- CHUMATh MOJSPU3ALHOHHBIE KPHUBBIE AJIEKTPOJHBIX MPOIECCOB, CTPOUTH THATrPAMMBI
KOPpPO3HUH;

- OIpeneNsaTh Ha OCHOBE IKCIEPUMEHTANbHBIX UCCIEIOBAHUN U JINTEPATYPHBIX JAHHBIX
TOKHU U MIOTEHIUANIBI KOPPO3HH, TIOKa3aTeNId KOPPO3UH;

- OIIPENIeNSTh TUMUTHPYIOIIYIO CTaIUI0 KOPPO3ZHOHHOTO MPOLIecca;

- MPOU3BOAUTH OLIEHKY KOPPO3UOHHON CTOMKOCTH MAaT€pUANIOB B arpeCCUBHBIX Cpeax;

- MPOBOJIUTH YCKOPEHHBIE KOPPO3HOHHBIE UCIIBITAHUS;

- TMPUMEHSTh TOJYYCHHYI0 HH(POPMAIUIO IS PEHICHUS KOHKPETHBIX TEXHOJIOTHUYECKUX
3ajau.

enadems:

- HaBBIKAMU HACTPOMKH TEXHOJIOTHMUYECKOTO O0OpYAOBaHMSI, HAIAJIKW MPUCIIOCOOIICHUH,
WHCTPYMEHTA U JPYroil OCHACTKHU, BKIIFOYCHHON B JTA0OPATOPHBIN MPAKTUKYM.

3. KpaTkoe coaepxxaHue JMCUMILIAHBI.

DNEeKTpOXUMHYECKasi KOppO3us

DNeKTpOHbIC TOTEHIIUATBI M TEPMOIMHAMUYECKAss BO3MOKHOCTh KOPPO3HUH.



Koppo3us B kucnbix pactBopax. MexaHu3m BOCCTaHOBIIEHHS Bojaopojna. Kopposus B
HEUTpAIbHBIX W WIEJOYHBIX cpenax (KUCIOpoJHasi KOopposus). MexaHu3M BOCCTAHOBJICHUS
KHUCJIOPO/JIa.

[TonsipuzalinoHHbIe AUArpaMMbl KOPPOIUPYIOUIUX METAIIOB. CHITHE MOJIIPU3ALIMOHHBIX
KpHBBIX. Pacuer ckopocTeil KOppO3uu IO MOJSPU3ALMOHHBIM JaHHBIM. BiMsiHHE COOTHOLIECHHUS
IJIONIAJEN KaTOAa U aHOJIa Ha TOKU KOppOo3uu. Teopust KaTOAHOM 3alUTHI.

[TaccuBammsa. Xapakrepuctuka naccuBaumu u  @uaae noreHuunan. lloBenenue
rmaccuBatopoB. [1acCUBHOCTH keie3a B a30THOM KHUCIIOTE.

AnHonHas 3ammrTa U nepenaccuBamus. Teopusi maccuBHOCTH. CTaOmIM3amus mMacCUBHOM
IUICHKU BO BpeMEHH. [[elicTBUE XJTOPUA-UOHOB U AKTUBHO-TIACCUBHBIE 3JIEMEHThI. KpuTnueckuit
MOTEHIMAaJ MUTTUHr000pazoBanus. JlokanpHas anoaHas naccuBanus. [[acCMBHOCTH CIJIaBOB.

Brnusiaue BHyTpeHHUX (AKTOpPOB Ha KOPPO3HOHHOE IIOBEICHUE: MpHpOJa MeTasia,
COJIepKaHWe M CTPYKTypa CIUIaBa, COCTOSIHUE M 0O0paboTKa MOBEPXHOCTH, MEXaHHYECKHE
HANPSHKEHUS.

Brnusiane BHemHHMX (aKTOPOB Ha KOPPO3MOHHOE TIOBEIACHHUE: COCTAB M XapakTep
arpecCMBHOM Cpeipl, TemIlepaTypa, HaBJIEHUE, CKOPOCTb JBHKEHHUS CpEIbl, BHEIIHSISA
MOJIApU3alKs, KOHTAKT C METaJUIaMU U HEMETaJlJIaMHU.

XuMu4eckasi Koppo3us

Mexanusm ra3zoBoil koppo3uu. TepMoauHaMuKa razoBoil koppo3uu. KnHeTtrnka razoBoit
Koppo3uu. BnusHue BHyTpeHHUX (aKTOPOB Ha Ta30BYIO KOPPO3HIO: COCTaB, CTPYKTYpa CIUIABOB,
MEXaHWYEeCKHEe HampsokeHust U Jedopmarus, oO0paboTka MOBEpXHOCTH. BimsHue BHENTHUX
(hakTOpOB Ha Ta30BYI0 KOPPO3HUIO: COCTAB CPEIbl, TEMIIEPATypa, JaBJICHUE CKOPOCTh JABUKECHUS
Cpenpl.

Koppo3sus momumepos. Kopposus 6eToHOB

4. O0beM yueOHOH TUCUMIIJIMHBI

B B
Bunpr yue6HOM paboThI 3a4€THBRIX | aKaJeM. yacax
eIMHHUIIAX
OO0miast TPy10€eMKOCTb AUCHUIIMHBI 110 y4eO0HOMY 4 144
IJIaHY
AyAUTOpPHBIE 3aHATHS: 1,8 64
Jlexkuun 0,9 32
[IpakTrueckue 3aHATHS 0,9 32
CamocTosiTesqibHasi padora: 1,2 44
Bujabl KOHTPOJIS:
DK3aMeH 1 36
KonraktHas paboTa — mpoMeXyTOUYHAs ATTECTAIIHS 0,4
IToaroToBka K 3K3aMeHy 35,6
B B
Bunsl yaeOHOM paboTh 3a4€THBIX | ACTPOHOMHYECKUX
eIMHHUIIaX | yacax
O0mas TpyA0eMKOCTb JMCIHMILJIMHBI 110 Y4eOHOMY 4 180
IUIAHY
AyauTOpHBbIE 3aHATHS: 1,8 48
Jlexun 0,9 24
[IpakTuueckue 3aHATUS 0,9 24
CamocrosiTesbHast padora: 1,2 33
Bujabl KoHTpOJIA:
DK3aMeH 1 27




AHHOTaI U padoyeii MporpaMmbl y4eOHO# AU CHUIIIMHBI
JuaextpomemoOpannbie npoueccol (b1.B./1B.05.01)

1. Heab tucHUNIHHBI:

OBJIaZICHUE 3HAHUSAMH B OOJACTH TEOPUH MPOTEKAHUS HOHOOOMEHHOTO M Pa3IMYHBIX
AIIEKTPOMEMOPAHHBIX MPOIECCOB, a TAKXKE OBJAJICHHE HABBIKAMH NPUMEHEHHUS TEOPETUYECKUX
3aKOHOB K PEIICHHIO MPAKTHYECKUX BOMPOCOB XUMUYECKON TEXHOJIOTHH.

2. B pe3yabrare u3yuyeHMsl AUCUHUILUIMHBI O0ydawluiics 1m0 Mporpamme
0akajaBpuUaTa J0JKeH:

0671a0emp CIEIYIOIMUMU KOMITIETCHIHSIMU:

. CIOCOOHOCTh  OCYIIECTBJIATH TEXHOJOTHUECKHH MPOIecC B COOTBETCTBHU C
perIaMeHTOM M HCIIOJIb30BaTh TEXHUYECKUE CPENICTBA Ul M3MEPEHHS OCHOBHBIX IapamMeTpOB
TEXHOJIOTMYECKOTO Mpoliecca, CBOMCTB chipbs u npoaykiun (ITK-1);

o CMOCOOHOCTh y4acTBOBATh B COBEPIICHCTBOBAHMH TEXHOJIOTHYECKHUX TPOIIECCOB C
MIO3UIIMIA PHEPTO- U PeCcypcocOepeKeHNsl, MUHUMH3AIMH BO3JCHCTBUS Ha OKPYKAIOIIYIO CPEdy
(IIK-2);

o CMOCOOHOCTh ~ HCIIOJIB30BaTh ~ HOPMAaTHBHBIE  JIOKyMEHTHI O  KayecTBY,
CTaH/apTU3aIMU U cepTrduUKauu mpoaykToB u uzaenuii (I1K-4);

o TOTOBHOCTh OOOCHOBBIBATh KOHKPETHBIC TEXHUYECKHE PEIICHHs TPU Pa3paboTKe
TEXHOJIOTUYECKUX MPOIECCOB; BHIOMPATh TEXHUYECKUE CPENICTBA U TEXHOJIOTHH, HAIIPABIICHHEIC
Ha MHHHMU3AIHIO aHTPOIIOTE€HHOTO BO3/IEHCTBHUS Ha OKpyxkaromyio cpeay (ITK-5);

o CMOCOOHOCTh HCHOJB30BAaTh 3JEMEHTHI JKOJOT0-DKOHOMHYECKOTO aHajin3a B
CO3JIaHUH SHEPro- u pecypcocdeperaromux texuosoruii (ITK-8).

3namp:

o MEXaHU3MBI MPOTEKAHNUSI HOHOOOMEHHBIX U 3JIEKTPOMEMOPAHHBIX MTPOLIECCOB;

. (hakTOphl, BIUAIOIIME Ha MPOTCKAaHWE HOHOOOMEHHBIX W 3JIEKTPOMEMOpPAaHHBIX
MIPOLIECCOB;

o OCHOBBI pacyeTa HOHOOOMEHHBIX U 3JEKTPOMEMOpPaHHBIX anmapaToB.

Ymemo:

o OPOBOAUTH OIEHKY MPAaBWJIBHOCTH TMPOEKTHBIX PEUICHUH 10 ONTUMaIbHOMY
MPUMEHEHUI0  HOHOOOMEHHBIX W DJEKTPOMEMOpPaHHBIX  IPOLECCOB B  Pa3IMYHBIX
TEXHOJIOTHYECKHUX CXeMaXx;

o IPOBOAUTH pacueT U MoA00p HOHOOOMEHHBIX U 3JIEKTPOMEMOPAHHBIX annapaToB.

Bnaoemyv:

o METO/IaMU CPaBHEHHUS BapUAHTOB MPOEKTHBIX PELICHHUIA;

. HaBbIKAMU MPOEKTUPOBAHMUS M pacuyeTa MOHOOOMEHHBIX M 3JIEKTPOMEMOPAHHBIX
YCTaHOBOK.

3. Kpatkoe conep:kanue 1uCHUILINHBI

HNonooOmenHble mpouecchl. JTambl pa3BUTHS. Martepuanbl - HOHOOOMEHHBIE CMOJIBI
(MOHUTBI): CIMOCOOBI TOJYyYEHHUs, BHUAbI XUMHUYECKOW CBsi3U. (OCHOBHBIE THUIBI HOHUTOB
(KaTUOHUTHI, AHUOHHUTHI, aMQOJUTHI, CENEKTUBHbIE HMOHUTHI). XapaKTEPUCTUKH HOHUTOB:
0oOMEHHas €MKOCTb, CEIEeKTHBHOCTb, MEXaHUYeCKas MPOYHOCTb, OCMOTHYECKAs CTaOMIIBHOCTB,
XUMHYECKasi CTaOMIBHOCTh, TEMIIEpaTypHash yCTOWYMBOCTh, (PPaKIIMOHHBIA cOCTaB. MexaHu3M
NpOTeKaHusl mpoliecca; (akTopbl, BIUAIOIIME HAa NPOTEKaHHWE TMpolecca. AmmaparypHoe
odopmienue mpouecca. Mcrnosnb3oBaHHEe MOHHOIO OOMEHA B MPOMBIIUICHHOCTH (yMsAT4eHue,
riyOokast aeMuHepanu3anus). PereHepaiust HOHOOOMEHHBIX CMOJ — BBIOOp pEareHTOB JUIS
pereHeparm; opraHu3aiys HOTOKOB IpH pereHepanuu. TexHOIOTHYeCKHe CXeMBbI, BKIIOYAIOLIHe
B ce0s1 FOHOOOMEHHBIE MPOLIECCHI — IPUMEPbI, TEXHUKO-3KOHOMUYECKHE Moka3aTean. OCHOBHBIE
(UPMBI-TTPON3BOAUTEIN HOHOOOMEHHBIX CMOJ.

DnekTpoMeMOpaHHbIE TMPOLECCHl. JTambl pa3BUTHA. THIBI  3JeKTpoMeMOpaHHBIX
nporeccoB. Obiactu npuMeHeHus. MeMOpaHsl, 11 3JeKTpoOMeMOpaHHBIX MpoiieccoB. OCHOBHBIE
XapakTepucTUKu MeMmOpaH ((QyHKIMOHanmpHAs Tpylma, 4YUCIO TepeHoca, TOJIIHHA,
Habyxaemocts). [lepeHoc yepe3 memOpaHbl: ocMocC, anerpoocMoc, auddysus, JloHHaHOBCKOE



uckmoueHre. KoHUeHTpanmoHHass moJisipu3anys. BiusHue OCHOBHBIX TEXHOJOTHYECKUX
napaMeTpoB Ha KOHIIEHTPAIMOHHYIO MMOJISIPU3AIHIO (TeMIepaTypa, FTUAPOIMHAMUYECKUE PEKUMBI
U T.J.). OJIEeKTpoJAuaan3Hoe o0OeccoilMBaHME W  KOHIEHTpHpoBaHue. Moaudukanuu
ANIEKTpOAMaI3a (AIEKTPOJACHOHM3AINMSA, DJICKTPOIUAIN3 C OUMNOJSPHBIMH MeMOpaHaMH,
PEBEPCUBHBIN AIIEKTPOAUAIN3) — 0COOCHHOCTH MPOTEKAHUS JaHHBIX MMPOLIECCOB. DHEPro3aTPaThI
Ha TIPOIIECC 3JEKTPOJUAIN3HOTO pas3zieieHus. KOHCTPYKTHBHBIE OCOOCHHOCTH amnmnapaToB s
AIIEKTPOMEMOPAHHBIX MPOIIECCOB; CXeMa OPraHU3ally MTOTOKOB; TEOMETpHs KaHaia. MeToauka
pacuera SIIEKTPOIAMATIM3HBIX YCTaHOBOK. [IpOMBINIIEHHOE TMPUMEHEHHUE 3JIEKTPOMEMOpPaHHBIX
MIPOIIECCOB — IPUMEPHI, TEXHUKO-IKOHOMUYECKHE Mmoka3zaTenu. CpaBHHUTENbHAS XapaKTePHCTHKA
AIIEKTPOMEMOPAHHBIX U JPYTHX METOJ0B oOecconmuBaHus. OCHOBHBIE (DUPMBI-TIPOU3BOIUTEIH
MOHOOOMCHHBIX MEMOpaH U AJIEKTPOMEMOPAHHBIX MOTyJICH.

4. O0bémM yueOHOM THCHHMIINHBI

VIl cemecTp

Buab1 yueoHoii padoThI 3au. e Ax. qac.
OO6mas TPyA0eMKOCTh TUCIHIIJIHHbI 3 108
1o y4e0HOMY ILIAHY
KonTakTHasi padora: 1,3 48
Jlexmuu (JIek) 0,85 32
[Tpaktnyeckue 3anstus (I1P) 0,45 16
CamocrositesibHas padora (CP): 1,7 60
KonTtponbHbIe paboThI 0,2 8
W3yuenne pa3nenoB AUCIUILTMHBI 1,5 52
Bua uTOroBOro KOHTpPOJIsi: 3a4eT ¢
OIIEHKOH

VIl cemecTp

Bunpr yaeonoii padorni 3au. en. ActpoHOM. Hac.
O01mas Tpy10eMKOCTb JUCHHUILIIHHBI 3 81
1o Yy4eOHOMY IJIAHY
KonrakTHasi pa6ora: 1,3 35
Jlexuunm (JIek) 0,85 24
[Ipaktuueckue 3ausatus (I1P) 0,45 11
CamocrositesbHas padora (CP): 1,7 46
KonTtponbHBIE pabOTHI 0,2 5
W3ydenue pa3aenoB AUCHUIIINHBI 1,5 41
Buja nToroBoro KOHTpOJIsi: 3a4eT ¢
OILICHKOM

AHHOTanusA pado4yei NMPporpaMMspl Y4eOHOM JTHCIUIIHHBI
Crparernyeckoe IJIaHUPOBAHME HHHOBAMOHHBIX XMMHYECKHUX NTPOU3BO/ICTB
(b1.B.1B.05.02)

1. Heab auCHMIVIMHBI — MpUOOpPETEHUE CTYAEHTAMH TEOPETUUYECKUX 3HAHUHA H
NPAaKTUYECKUX HAaBBIKOB B 00JacTH CTPATETMYECKOTO IUIAHHMPOBAHUS WHHOBAIMOHHOU
NeATeIbHOCTH U YIIPABJIEHUS! PUCKaMU, KOTOPBIE TMO3BOJIAIOT HAXOIUTh 3PPEKTUBHbIE PELICHUS
3aJ1a4 CTPATErun4ecKoro ynpapjaeHUs] HAYKOEMKUM XUMHUUYECKUM IIPOU3BOJICTBOM.



Huctummmaa  «CTparermdyeckoe  IUIAHUPOBAaHUE  MHHOBAIIMOHHBIX — XHUMHYECKUX
MIPOM3BOJICTB» TO3BOJIIET CHCTEMHBIC BHUJbI IUIAHUPOBAHUS, OCHOBHBIC TIOJIOKEHUS H
3aKOHOMEPHOCTH TEOPUH CUCTEM, CTPYKTYpPa, (QYHKIIMH, MUCCHS TPOU3BOJICTBCHHON CHUCTEMBI,
KOHIIETITyalbHasl MOJIENIb OpPraHM3allMd HAyKOEMKOro Ou3Heca, MaTeMaTHYeCKHEe METOIbI U
MOJIEIM CTPATETHYECKOTO YIPABICHUS HAYKOEMKUM IPOU3BOJCTBOM. MPOLIECCHI U METO/IbI
OpraHU3aIMOHHO-TEXHOJOTUYECKOTO YIIPABICHHUS.

Henu u 3amaun AUCHMIUIMHBI JOCTUTAIOTCS C TIOMOIIIBIO:

- TEOPETHYECKOH W MPAKTHUYECCKOH MOATOTOBKH CTYJCHTOB B OO0JIACTH pPa3BUTHUS U
IUTAHUPOBAHUS HAYKOEMKHX XHMHYECKHX IPOW3BOJICTBCHHBIX CHCTEM Ha BCEX JTamax HuX
YKU3HEHHOTO 1IUKJIA;

- W3y4YEHHUS TMPUHIMUIIOB CTPATETUYECKOTO OW3HEC-TNIAHUPOBAHUS I YIPaBICHUS
XUMUKO-TEXHOJIOTHUECKIMHU CUCTEMaMH, COCTABJICHHs] OM3HEC-TUIaHa U OIIeHKU 3(PPEKTUBHOCTH
MPUHATHS PEIMICHUH, BHEAPSHUS WHHOBAIIMOHHBIX TEXHOJIOTHHA, OIEHKA d()(HEKTUBHOCTH
pealin3anmm pecypcocOeperamnmx TeXHOIOTUi;

-  W3y4yeHUsS TPUMEPOB TPAKTUUYECKOW peaTu3aliid METOJ0B OpraHU3alMOHHO-
SKOHOMMUYECKOTO IJIAHUPOBAHUS PECYpCcOCOeperamnux XMMUKO -TEXHOJIOTHYECKUX ITPOLIECCOB.

2. B pe3yabrare wu3ydYeHHs JAUCHUILVIMHBI O00y4YawlIuiics MO0 Nporpamme
0akajiaBpuaTa J10JIKeH:

Oobnadamp cneayONIMHA KOMIETEHITUSIMUA:

- CIIOCOOHOCTH OCYHIECTBIISITh TEXHOJIOTMUECKUN MPOIIECC B COOTBETCTBUHU C PETJIAMEHTOM
W  WCTOJB30BaTh TEXHUYECKHE CpPEICTBA Ui HM3MEPEHUS OCHOBHBIX TapaMeTpOB
TEXHOJIOTMYECKOTO Mpoliecca, CBOMCTB chiphbs u npoaykiun (ITK-1);

- CIOCOOHOCTh y4YacTBOBaTh B COBEPILIEHCTBOBAHMM TEXHOJIOTHYECKHX IPOIECCOB C
MO3UIIUI HEPro- U pecypcocOepekeHusi, MUHUMH3AUU BO3JCHCTBHS Ha OKPYKAIOIIYIO Cpely
(I1K-2);

- CIIOCOOHOCTD KCI0JIb30BATh HOPMATUBHBIE JOKYMEHTHI [0 Ka4eCTBY, CTAaHAAPTU3ALUU U
cepTuduKanuu npoaykToB u usnenui (IK-4);

- TOTOBHOCTb OOOCHOBBIBAThH KOHKPETHBIE TEXHUYECKHE peIIeHHs] MpH pa3paboTke
TEXHOJIOTHYECKHUX MPOIECCOB, BEIOUPATh TEXHUYECKUE CPEACTBA U TEXHOJIOTMH, HalpaBlieHHbIE
HA MUHHMH3AIHIO0 aHTPOTIOT€HHOTO BO3/IEHCTBUS Ha oKpyxKatoryto cpeay (ITK-5);

- CIOCOOHOCTH HCIOJIB30BATh AJIEMEHTHI SKOJIOT0-I)KOHOMUYECKOTO aHajiu3a B CO3AaHUU
3HEPro- u pecypcocbeperaromux rexuonoruii (ITK-8)

B pe3ynbraTe u3yueHus AUCUUIUIMHBI CTYACHT JOJHKEH

3Hamy:

- BO3MO>KHOCTHU U IIYTH Pa3BUTHS HAYKOEMKHUX ITPOU3BOJICTB;

- CYIIHOCTbH U LIETTH CTPATernYeCKOro MHHOBAIMOHHOTO TIAHUPOBAHUS;

- TMPUHIUIBl CTPATErMYECKOro OW3HEC-TNIAaHUPOBAHUS Ul YIPABICHUS XUMHUKO-
TEXHOJIOTUYECKOU CUCTEMOM;

- MPOU3BO/ICTBEHHBIE PECYPCHI, BUIBI U MMYTH UX YPPEKTUBHOTO UCTIOTH30BAHUSL.

ymembw:

- OCYILIECTBJISATH OPraHU3alMOHHO-DKOHOMUYECKYI0, AHATTUTHYECKYIO U YIPABICHYECKYIO
JeSITeNFHOCTh B 00OJACTH CTPATETHUECKOTO IUIAHUPOBAHUS WHHOBAIIMOHHBIX XHMHUYECKUX
MIPOU3BOJICTB

- TpUHUMATh YIpaBIEHYECKHE pelieHus Mo pa3paboTke 3(G(GEKTUBHBIX CTpaTeTui
WHHOBAIIMOHHBIX XUMHUUYECKUX MTPOU3BOJICTB

- pa3pabaTbIBaTh HHBECTUIIMOHHBIC 1 MHHOBAIIMOHHBIE TIPOEKTHI U YIPABISATH UMU;

- MPOBOJWTH KOMIUIEKCHBIH MOHUTOPHHT M aHAU3 JENOBOW Cpelbl MHHOBAIMOHHOTO
MIPEeANPUATHS.

enademp:

- METOJaMH MPUHSATHSI CTPATETUYECKIX, TAKTHYECKUX M ONEPATUBHBIX PEIICHUH;

- METOJaMH PAIIMOHAIBHOTO MCTOJIh30BaHMS MPOU3BOJACTBEHHBIX HAYKOEMKHUX PECypCOB
MIPEMPUITHS;



- MEXaHU3MOM PEATN3aLUU CTPATETNYECKUX TUIAHOB Pa3INYHbIX BPEMEHHBIX IIEPUOJIOB..

3. KpaTtkoe conep:kaHue TUCHUILINHBI.

Crparernyeckoe IIaHUPOBAHUE U YIIPaBJICHUE: OOLIMe TOHATUS

Teopus crparernyeckoro miaHupoBaHus. [loHATHE cTpaTeruu pa3BUTUS NPEIIPUATHS.
CrpykTypa npeInpUHUMATEIbCTBA, ba3oBble MOAEIN CTPATETUYECKOTO Pa3BUTHUS NIPEATIPUATHS.
[Toaxonpl Kk mpoueccy pa3pabOTKH CTPAaTEruy Pa3BUTHS HAYKOEMKOTro mpeanpusaTus. CylHoCTb
CTpaTEeruuecKoro IIAaHUPOBAHUS U yIIpaBiieHUs. Moienu cTpaTernyeckoro Bpioopa.

Oransl NpoLeaypbl CTPATErHYeCKOro MIIaHUPOBAHUS

Omnpenenenne muccuu npeanpustus. llponecc nenenosiaraHuss ¥ OpraHu3allMOHHAS
KyJIbTypa MpEeAnpusaTUs. AHaIM3 PECYpPCHOIO MOTEHIMala HAayKOEMKOro MpEeAnpUsTUs.
OcHoBHbIE MeTOABl cTpaTernueckoro ananusa. Crpareruss wuHHOBauui. Ilogxonmpl K
IUTAHUPOBAHUIO U YNPABICHUIO HMHHOBAalMOHHBIMHU Ipoueccamu. OrneHka 3¢(eKTHBHOCTH
MHHOBAI[MOHHOTO MPOEKTA.

KoHTpouHr B cucTeMe cTpaTernyeckoro MiIaHuPOBaHUs U YIPaBIEHUS HA HAYKOEMKOM
MpeANPUATHI

KonTpommuur Ha mnpeanpustuu: cojaepkanue M (QyHKIuM. OCHOBHBIE (QYHKUIUU
KOHTPOJUIMHIa HAyKOEMKOTo npennpusitusi. CTpaTernyecKkuil U onepaTUBHBIM KOHTPOJUIMHT Ha
HayKOEMKOM MpeanpusaTui. Opranusanys CUCTEMbl KOHTPOJISI Ha IPEIPHUSITHH.

Crparerndeckoe IIaHUPOBAHKE B YCIOBUSIX IMBEPCUPUKALINN XUMUYECKUX TIPOU3BOICTB

OcHOBHBIE 3JIEMEHTHl TeOpuH auBepcuuKanuu. CYIIHOCTh U THUIBI KOPHOPATHUBHBIX
cTpaTeruii auBepcuduKanuu. J[BIKylue CUIbl U KPUTEPUU TUBEPCUPUKAIMN XUMUYECKUX
Mpou3BOJICTB. BO3MOXKHBIE cTpaTernyeckue NeMCTBUS HAYKOEMKOTO MPENNpPHUITHS B YCIOBHSX
W3MEHEHMsI BHEIIHEHW NenoBoil okpyxaromed cpeasl. OcoOEHHOCTH OpraHu3alMM Ipolecca
CTPATErM4eCcKOTo MJIAHUPOBAHUS HA AUBEPCU(DULIMPOBAHHBIX XUMUYECKUX MPEANIPUATHIX.

VY4eT pucKoB B CTPaTErMYeCKOM IUIAHUPOBAHUU PA3BUTUS NPEANIPUATUS

IlonsiTue pPUCKOB B CTPATErMYECKOM IUIAHUPOBAaHUU mnpeanpuatus. CTparernyeckui
aHaJIM3 PHUCKOB MHHOBAaLIMOHHOTO mpeanpustus. Ilporecc u3MepeHHs PUCKOB HayKOEMKOTO
npeanpustus.  Knaccupuxaums — crparermueckux — anbsHcoB.  Ilpomecc  ympasieHus
CTPaTErM4YEeCKUMH aJIbTHCAMU XUMHUYECKUX ITPOU3BOICTB.

4. O0beM yueOHOH TUCUMIIIIMHBI

Bupr yue6HO# pabOThI B 3auérHbIX B
CIMHUTIAX aKajieM. Jacax
OO0miast Tpy10eMKOCTDb IMCHUIIIHHBI 110 Y4eOHOMY 3 108
IJIAHY
AyAUTOpPHBIE 3aHATHS: 1,34 48
Jlexun 0,45 16
MPAKTUYECKHUE 3aHITUS 0,89 32
CamocTosiTesqibHasi padora: 1,67 60
KoHTakTHas caMocTosITeIbHAs paboTa 0,01 0,2
CamocTosiTeIbHOE H3YUeHHe Pa3/ieJioB AMCUMILIMHBI | 1,67 59,8
Buowt konmpona:
3auem c oyenkou

Bunsl yaeOHOM paboTh B B
3a4€THBIX | ACTPOHOM. Yacax
eIMHUIIAX
O0mas TpyA0eMKOCTh JMCIHMILJIMHBI 110 Y4eOHOMY 3 81
MJIaHy
AyIUTOpHBbIE 3aHATHS: 1,34 36
Jlexknnu 0,45 12




MIPAKTUICCKHUE 3aHITH 0,89 24

CamocrosiTesibHas padora: 1,67 45

CaMocTosiTe/IbHOE H3YUYeHHe pa3/iesioB JMCHMIINEbBL | 1,67 45

Buowt konmponsa:zauem c oyenkou

AHHOTaN U padoyeil MPorpaMmsbl y4eOHOMH THCHUIIMHBI
TexnoJsiorust Boabl (61.B.J1B.06.01)

1. Heab TUCHUNJIMHBI:

OCBOCHHE CTyIEHTaMH OOLIMX TMPUHIUIOB IOCTPOEHUS TEXHOJIOIMYECKUX CXEM
koMIuIeKcHBIX cucteM ouncTku (KCO) )xuakux TEXHOIOIMYECKUX Cpell HA OCHOBE MEMOpPaHHBIX
MIPOLIECCOB Ha MPUMEPaX BOJOIMNOATOTOBKH.

[Ipn pemenun >TUX 3aJad  CYLIECTBEHHAas pPOJb OTBOAMUTCA HE TOJBKO BOIPOCAM
obecrnieueHus TpeOyeMoro KauecTBa OYMCTKHU, HO M BOIIPOCaM YTHIIM3AIMK BPEIHBIX pUMeceil.

2. B pesyabrare u3yuyeHuss IMCHUIUIMHBI o0ydamoumiics 10 NporpamMmme
O0axajiaBppuaTa J10J5KeH

o6nademp CIEYIOIMMUA KOMIIETEHIUSIMHU:

. CIIOCOOHOCTh OCYLIECTBIJISITH TEXHOJOTMYECKHM MpoLecC B COOTBETCTBUU C
perJaMeHTOM U HCI0JIb30BAaTh TEXHUYECKHE CPEICTBA JJIsi M3MEPEHHs] OCHOBHBIX MapaMeTpoB
TEXHOJIOIMYECKOTO Mpoliecca, CBOMCTB chiphbs u npoaykiun (ITK-1);

. CIIOCOOHOCTh Y4acCTBOBaTh B COBEPILIEHCTBOBAHUM TEXHOJIOTMYECKUX MPOIECCOB C
MO3UIMI BHEPro- U pecypcocOepekeHusi, MUHUMH3AI[UU BO3JACUCTBUS Ha OKPYXKAIOILYIO Cpery
(IIK-2);

o CIIOCOOHOCTh ~ HCIIOJIb30BaTh ~ HOPMATHUBHBIE  JOKYMEHTHl 1O  KaudecTBy,
CTaHIapTH3AIMK U cepTH(UKauu mpoaykToB u uzaenuit (I1K-4);

o TOTOBHOCTh OOOCHOBBIBaTh KOHKPETHbIE TEXHUYECKHE DPEIIEHUs MpHU pa3paboTke
TEXHOJIOTHYECKHUX MPOIECCOB; BEIOMPATh TEXHUUECKUE CPEJCTBA U TEXHOJIOTHH, HAlpaBJIEHHbIE
Ha MHHHMU3AIHIO aHTPOIIOIE€HHOTO BO3IEHCTBHUS Ha OKpyxkaromyio cpeay (ITK-5);

o CIIOCOOHOCTh HCIIOJIB30BATh AJIEMEHTHI HJKOJIOT0-dKOHOMUYECKOTO aHajiu3a B
CO3JIAaHUH PHEPro- U pecypcocheperaromux TexHosorui (ITK-8).

3namp:

. OcHoBHBIE HOpMaTUBHbIE TPeOOBAaHUS K KAYECTBY OUMCTKH BOJBI B  Pa3IUYHBIX
chepax MPUMEHEHUS M YMETh HaWTH TOJIHBIA TepedeHb coBpeMeHHBbIX TpeboBaHuii (I'OCTHI,
OCTps1, ®apmakoneitnbie ctatb, GMP u npyrue nurepaTypHble HCTOYHUKH.

. MerTo1bl aHANIH3A COJIEPKAIIMXCS B IPUPOJIHOM BOJIE OCHOBHBIX TPUMECEH U OLICHKH
JIOCTOBEPHOCTH aHAIHN3a.

. [lepeueHp HCMONB3YEMBIX PEAreHTOB U «XHUMHU3M» OTIEIBHBIX  IPOIIECCOB,
UCIOJIb3YeMbIX B CUCTEMAaX MOJArOTOBKU M OYMCTKH BO/IBL.

. Oco0OeHHOCTH MPUMEHEHHS HW3YYEHHBIX paHee W B JaHHOM Kypce METOJIOB
TEXHOJIOTHYECKOI'0 pacueTa OTJENbHBIX CTaJAUN B KOMIUIEKCHOW CUCTEME OUMCTKH BOJIBI .

e [Ipenensl ocymiecTBIEHUSI OT/IENbHBIX METOJ0B OUMCTKU (MAMa30Hbl YCTOWYMBOM
paboThI B 3aBUCUMOCTH OT BUJIa U KOHIIEHTPAIIUU PUMeceii.)

. Tunel W KOHCTPYKTHBHBIE OCOOCHHOCTH OCHOBHOTO U BCIIOMOTaTElbHOTO
o0opynoBaHuUs, IPUMEHSEMOTO Ha CTAJAUIX OUUCTKU

. TumnoBble TEXHONOTUYECKUE CXEMBI KOMIUJIEKCHBIX CUCTEM OYUCTKH, UCTIOJIb3YEMBIX
B PA3JIMYHBIX OTPACISAX HPOMBIIIEHHOCTH.

Ymemo

. Ha ocHoBaHuu mpoTokoyia aHaiau3a COJAEpXkKaHUSA MPUMECEH B MCXOAHOW CMECH U
TpeOOBaHUH K KAYECTBY OUUCTKHU MPEIOKHTh:

e -TexHomorn4yeckyro cxemy KOMIIJIEKCHOW CUCTEMBI OUMCTKH,

e [Togo6patk cOOTBETCTBYIOIEE 00OPYIOBAaHUE U (QUIHTPOBAIBHBIE MaTEPHAIIBI JUIS
KaXJIOM CTaJU OYUCTKH,



e Paccuntare  rabaputbl  00OpynOBaHHWS, OOBEMBI  3arpy30K  3€PHHUCTBIX
(UIBTPOBANBHBIX MATEPHAJIOB, a TAKXKE TPEOYEMOE KOTHMYECTBO (DUIBTPYIOMHX (0OBEMHBIX) UITU
MEMOpaHHBIX DJIEMEHTOB;

] IMono6patpe Hacockl, TpyOorpoBoabl, apmarypy U Kull ans ynpasnenus npoueccom
OYMCTKH.

Bnaoemso

° MerogamMu  KOJIMUYECTBEHHOTO aHAJIU3a OCHOBHBIX IMPUMECEH, COACPKAIIUXCS B
MIPUPOIHOM BOJE U MPUEMaMH OIEHKH JIOCTOBEPHOCTH aHAJIU3a.

° OKCIIEpUMEHTAIBHBIMU ~ METOJIaMU  WCCIICZIOBAHUSI  CEIIEKTUBHOCTH  MeMOpaH;
CTCTIICHH W3BJICUCHUS TMPU UCIOJIH30BAHUU 3EPHHUCTHIX (PHIBTPOBAIBHBIX MAaTEPHAJIOB,;
napamMeTpoB (GUIBTPOBAHMS; KOJUIOMIHOTO UHJIEKCA.

° MeTooM TOCTPOCHHSI TEXHOJOTHYECKUX CXEeM Ui Pa3IudHbIX OTpacieit
MPOMBIIIJICHHOCTH.

3. KpaTkoe copepxaHue JMCUMILITHHBI

1. Bseoenue.

[IpuMeps! HapyIIeHUs] TPUPOTHBIX SKOCUCTEM U BO3HUKHOBEHUSI KPU3UCHBIX CUTYallU B
pe3ynbpTaTe aHTPOTIOTEHHOTO BO3JCHCTBUA. TEXHMKO-JKOHOMHUYECKHE U OJKOJOTUYECKHE
KpUTEPUH, 00YyCIIOBJIMBAIOIITHE «OKOJIOTH3AITHIO» TEXHUYECKUX pereHui "
MIPUPOIOTIONIE30BAHUS, POJTh MEMOPAHHBIX MPOIECCOB.

2. Teopemuueckue 0cHO8bL.

[IpuHUUIBI CHHTE3a TEXHOJOTHYECKUX CXEM KOMIUIEKCHBIX cucteM ounctku (KCO)
XKHUJKAX CMECE Ha OCHOBE MEMOPAHHBIX MPOIeccoB. J[ByxypoBHeBas nporeaypa cuare3a KCO -
pelieHre 3aJad TOIMOJIOTMM M KOHEYHBIX COCTOSIHMI MOTOKOB. CompshkKeHHHE BHEUIHETro U
BHYTPEHHETO MO OTHOIIEHHI0O K MeMOpaHe MaccomepeHoca. BbiOop peKuMOB 3KCITyaTalluu
MeMOpaHHBIX cucTeM. O000IIeHne CXeM CEeKIIMOHUPOBAHUS: — armapaT — CEKIHUsI — CTYIEeHb —
KackaJl.

3. Monumopune u Hopmamusul.

Meroauku aHaim3a npumecei u opopmieHue ero pe3yinbTaToB. TpeOoBaHUS K KaUeCTBY
MIpeIBAPUTENILHON OYMCTKH BOJHBIX PAaCTBOPOB TMepel CTaAus MU OOpaTHOTO OCMOCa, HaHO-,
yABTpa- M MUKPOQUIBTpALMU: pacdyeT MapaMeTpoB (GMIBTPOBAHMS, pPACUYET JAOMYCTUMBIX
KOHLIEHTpALM HEOPraHWYeCKUX KOMIIOHEHTOB, 0OPa3ymIIUX TPYTHOPACTBOPUMBIE OCAJIKU Ha
MMOBEPXHOCTU MEMOpaH.

TpeboBanus k KauyecTBY 0UMCTKH BOJIHBIX pacTBOPOB (I'OCTr1, OCTHI, (hapmakoreliHbie
CTaThbH U Jp. HOPMATUBHbBIE JJOKYMEHTHI) B 3aBUCUMOCTH OT cpep MPMEHEHHUS.

4. Ananuz s¢pexmusnocmu npoyeccos 6000N0020MOBKU.

OU3NKO-XUMHUYECKHUE OCHOBBI, METOIbI pacyeTa, anmnaparypHoe oQpopmiieHne IpoIEecCcoB:
OYHCTKA OT IUCIIEPCHBIX M KOJUIOMTHBIX YaCTHUII, OYUCTKA OT pacTBOpeHHBIX ra3zoB CI12, CO2, H2S
Y OpPraHuKH; IeMUHEpaIIM3aIlHs BOJAHBIX PACTBOPOB IEKTPOIUTOB HaHOpUIbTpaueit, o0paTHbIM
OCMOCOM, HOHHBIM OOMEHOM U 3JIEKTPOACUOHU3AIUEH.

5. Ananus eapuanmog mexHonr02UUeCKUx cxem.

BopmonoaroroBka  afii  MHUKPOAJIIEKTPOHHMKH,  TEIJIOHEPTreTUKHU, MEOUIMHBI U
(hapMalleBTHKH, MUIIEBON MPOMBIIIIEHHOCTH, TUTHEBOTO BOJOCHA0KEHHUS )

4. O0bém yueOHOM TUCHMILINHBI

VIl cemecTp
Buasbl yuedHoit padoThI 3au. e, Ak, uac.
OO0masi Tpy10eMKOCTb IV CHUTIJIMHbBI 4.0 144
1o y4e0HOMY ILIAHY
KonrakTHas padora: 1,8 64
Jlexuunm (JIek) 0,7 26
[Tpaktuueckue 3anstus (I1P) 1,1 38




CamocrositesbHas padora (CP): 1,2 44
KonTposbsHbie paboThI 0,2 8
W3yuenue pa3aenoB TUCHUTUIMHEL 1,0 36
Buj nTOroBoro KOHTPOJIsi: YK3aMeH 1,0 36
VIl cemecTp
Buer yueonoii padorsr 3au. ef. AcTtpoHOM. Hac.

O0mas TPy10eMKOCTh THCHHILTHHBI

4,0 108
10 y4e0HOMY ILIAHY
KonTakTHasi padora: 1,8 48
Jlexuu (JIek) 0,7 19,5
[Ipaktnueckue 3anstus (I11P) 1,1 28,5
CamocronTennnasi padora (CP): 1,2 33
KonTpossHbIe paboTHI 0,2 6
W3ydeHue pa3aenoB AUCHUIIINHBI 1,0 27
Buja nToroBoro KOHTpOJIsi: SK3aMeH 1,0 27

AHHOTaNusA padoyeil NPOrpaMmsbl Y4eOHOM THCHUIIIMHBI
IIpoexTupoBanue 3uepro- pecypcocoeperaromux XTC (b1.B./1B.06.02)

1. lesb AMCUMILUIMHBI — CYIIIECTBEHHOE PACITUPEHNE, CUCTEMaTH3allisI 3HaHUI B 00J1aCTH
OpraHM3allii W YIpaBJIEHUS pecypcaMH XHMHMUYECKHUX IPOU3BOJCTB Ha MpHUMepe OOBEKTOB,
MCIOJIb3YEMbIX MPU BHITIOJHEHUH BBITYCKHON KBaJM(UKALIMOHHOM paboThl OakaiaBpa.

Jucuunnuza «KypcoBoil MPOEKT 10 MHHOBAIMOHHBIM MaTepHaaM» MO3BOJISIET OCBOUTh
OCHOBHBI€ TIOJIOKEHUS CIEAYIOINX Pa3/IeoB: KOMIUIEKCHBIN aHAJIN3 U OLIEHKA LIeJIel U PECYpPCOB
XMMHKO-TEXHOJIOTHYECKOr0 TpOoIecca, HCIOJIb30BAHME METOAMUYECKOTro oOecreueHus 3ajad
ONTUMM3ALNH XUMHUKO-TEXHOJIOTHYECKUX TMPOILIECCOB B pecypcocOepexeHI , OpraHn3alMoHHO-
SKOHOMMYECKHE U TEXHOJIOTHUYECKUE PACUETHI OOBEKTOB XUMHUUYECKOM TEXHOJIOTUH, HTHHOBALIUS U
KOMMeEpIHAIn3alusg B TEXHOJOTUH, TECTUPOBAHUE Pa3pabOTOK s oueHKH 3(dekTuBHOCTU
WCIIOJIb30BAHNSI THHOBAIIMOHHBIX MaTEPHUAJIOB.

Henu n 3agaun IUCUUILIMHBI TOCTUTAKOTCS ¢ TOMOLIBIO:

— TEOPETUYECKON M MPaKTUYECKOH IOArOTOBKM CTYACHTOB B 00JacTH HHEPro- u
pecypcocOepexeHuss XMMUYECKUX, HePTEXUMUYECKUX U OMOTEXHOJOTMUYECKUX MTPOU3BO/ICTB,

— MOJIETTMPOBAaHUS OPraHU3aLMOHHO-YIIPABIEHYECKUX U TEXHOJOTUYECKUX IIPOLIECCOB HA
BCEX dTanax *XU3HEHHOTO IUKJIa (QYHKIIMOHHUPOBAHHS XUMHUKO-TEXHOJIOTHUECKON CHCTEMBI;

— W3y4eHHs] TPHUHIMIIOB MPOIECCOB HMHHOBAIIMM M KOMMEpPIHAIU3alud OObEKTOB
XUMUYECKUX OTpaciell MPOMBIIUIEHHOCTH

— W3Y4YeHHs] TPHUMEPOB MPAKTUYECKOW peanu3aliil HSHEpro- pecypcocOeperarnmx
MIPOLIECCOB XUMHUKO-TEXHOJIOTHYECKUX CUCTEM.

2. B pesyiabrare H3y4YeHHS] IUCHMIUIMHBI OOyYalOIMIHCA 1O NporpamMmme
0akajaBpuAaTa J10JIKeH:
Oonadamp cnenyromuMU KOMIETEHIUSAMU:

— CMOCOOHOCTh OCYIECTBIISATH TEXHOJIOTHUECKUH MPOIIECC B COOTBETCTBUHU C PErIaMEHTOM
U  HUCIHOJB30BaTh TEXHUYECKHE CPEACTBA JUIsI WM3MEPEHHsS OCHOBHBIX  IapaMeTpOB
TEXHOJIOTMYECKOT0 Mpoliecca, CBOUCTB chIpbs U npoaykuuu (I1K-1);

— CIOCOOHOCTh y4acCTBOBAaTh B COBEPILIEHCTBOBAHMM TEXHOJOIMUYECKHX IPOLIECCOB C
MO3UIMHA PHEPro- U pecypcocOepekeH s, MUHUMHM3AllUK BO3ACHCTBUS Ha OKPYXAIOILYIO Cpely
(IIK-2);

— CIIOCOOHOCTD MCIIOJIb30BAaTh HOPMATHUBHBIE JIOKYMEHTHI 110 KaUeCTBY, CTAHIApTU3ALUH U
cepTuduKanuu npoaykToB u usaenui (I1K-4);

— CMOCOOHOCTh BBIOMpPATh TEXHUUYECKHE CPEICTBA M TEXHOJOIMM, HaNpaBJCHHbIE Ha
MUHHMH3AIHIO aHTPOTIOTEHHOTO BO3/ICHCTBUS Ha oKpyxaromlyto cpeny (ITK-5);



— CIMOCOOHOCTH UCTOJB30BATh AIEMEHTHI IKOJIOT0-3)KOHOMUYECKOTO aHAIN3a B CO3JaHUH
3HEpro- u pecypcocodeperaromux rexuonorui (I1K-8);

B pe3ynbpTaTe uzydeHus: AUCHUIUIMHBI CTYICHT JOJIKEH

3HaAMb:

— TPUHIMUIBL CUCTEMHOIO aHajM3a M HUX NPUMEHEHHWE B 3ajJadax dHEpro-
pecypcocOepexeHuss 00bEKTOB XUMUIECKOU TEXHOJIOTHH;

—  aJrOPUTMBI  TEXHUKO-DKOHOMHUYECKOro  aHanmu3a  3()PEeKTHBHOCTH  XUMUKO-
TEXHOJIOTHYECKUX CUCTEM;

— CrocoObl  MPENCTAaBIEHUSA W  HMHTEPIPETAllMd  PE3YJbTAaTOB  MPOIECCOB
KOMMEpPLHATIA3AIUH THHOBAITMOHHBIX pa3pabOToOK;

— OCOOCHHOCTH TPUKIAIHBIX HHXECHEPHO-TEXHUYCCKUX 3a/1a4 OOBEKTOB XUMHUYCCKOU
TEXHOJIOTHH.

ymembv:

— MPUMEHSTh METOJbl KOMMEPIHAIU3AINN Ha PAa3IUYHBIX dTarnax >KMU3HEHHOTO IUKJIA
XUMUKO-TEXHOJIOTHUYECKHX CUCTEM;

— WCIOJIb30BaTh COBPEMEHHOE METOAMYECKOe 00ecreueHrne TEXHHKO-IKOHOMUYECKOTO
aHaJIM3a MHHOBAIIMOHHBIX XUMUKO-TEXHOJIOTHYECKUX CUCTEM.

e1ademsp:

— MPUHITUTIAMA MOJICIIMPOBAHUS XUMHUKO-TEXHOJIOTHYECKUX MPOIECCOB;

— QITOPUTMHYECKUM U TPOTPAMMHBIM OOECIEYECHUEM PEIICHUs] OPTraHW3aI[MOHHO-
YIPaBICHYECKUX, TEXHUKO-IKOHOMUYECKUX U TEXHOJOTUUECKHX 3a]1a4.

3. Kparkoe coagep:xanue JUCHMILIHUHbI.

Beenenmue.

OrnpeneneHrne XMuMHKO-TEXHOJIOTMYECKOTO MPOLIECCA B COCTABE XUMHUKO-TEXHOJIOTMYECKON
cuctembl (XTC). Lemn u pesynbrarsl XTII. Mcronb3oBanrne METOA0JI0THN CHCTEMHOTO aHAIN3a.

PazpaboTka opraHn3annoHHO-TEXHOJIOTHIECKON MOICIH.

Omnpenenenue 1eNei 1 pecypcoB XMMHUKO-TEXHOJIOTHYECKOU cucteMbl. Knaccudukarus u
XapaKTepUCTUKH PECYPCOB XMMHUKO-TEXHOJIOrnueckoro npoiecca B coctape XTC. HopmaTuHbie
U periaMmeHTupyronme AokymeHThl. Onpenenenue stanoB XTC. Ilukn Jlemunra. Xumuko-
TexHojoruyeckue tmporeccel B coctaBe XTC. Jlekomnozunus. OnpeneneHue NTPUHIUIIOB
yrnpasiieausi XTII. @opmupoBanue crpykrypHoit Mmojenu XTC u XTIL

Pacuér u onieHka BIMAHME pECYpCOB HA PE3YJIbTAT XUMUKO-TEXHOJIOIHYECKOTO ITpoLecca.

Crnemundukanus texHosoruil. Texnomornueckue pacuétel XTII. Texnomoruueckuwe u
opranu3ainoHHo-Texuuyeckue mnokazarenu XTC wu  XTII.  Onrtumuzanus  XMMHKO-
TEXHOJIOTMYECKUX  MpoueccoB. OnrumMu3upyeMble U ONTUMHU3UPYIOLIHE  IEPEMEHHBIE.
TexHonoruueckrue ¢ OPraHU3alUOHHO-’KOHOMHMYECKHE oOrpaHuyeHus. OpraHu3aluoHHO-
texHosiorudeckue nokaszarenu XTII m XTC. Ananmm3, knaccuuKkaius W OLICHKA BIIMSHUS
nokasareneil Ha pesynbTaThl (QyHkunoHupoBanuss XTC. Kpurepun sddexruBHOCTH (1715
MHHOBAI[MOHHBIX MaTepuaioB B coctaBe XTC).

TexHUKO-?PKOHOMUYECKUI aHamu3 (QYHKIMOHUPOBAHUS XUMUKO-TEXHOJOTHYECKOTO
npoiiecca

B3anMHOe BIMSHUE TEXHUKO-3KOHOMHMUYECKHX, OPraHU3ALMOHHBIX U TEXHOJIOTHYECKUX
nokazaresneit XTC (Ha mpuMepe HHHOBAIMOHHBIX MaTepuanoB) KoMmmepruanuzanus u Tpaacdep
WHHOBAIIMOHHBIX TexHoJoruil. [IpakTueckas peanuzaius. AHaIN3 CPeACTB KOMMEPIIMAIN3ALUN
texnonoruii. KommiekcHast omenka pecypcoB XTC kak (akTopoB KOMMEpLUHMATH3AIUU U
TpaHcdepa TEXHOJOTHA ¢ Y4€TOM HCIOJNb30BaHHUS WHHOBAIMOHHBIX MaTepuasnoB. Peamm3arus
TEXHUKO-PKOHOMUYECKUX PEIICHUN NHHOBALIMOHHBIX TEXHOJIOTUM

4. O0beM yuyeOHOM THCHHMILINHBI

| Buabl yueOHoli padoThl VIl cemectp




3au. en. Ak. gac.

O0mas Tpy10eMKOCTb M CIHIIJIMHbI 4,0 144
10 y4e0HOMY ILIAHY

KonTakTHasi padora: 1,8 64
Jlexuu (JIek) 0,9 32
[Tpaktuyeckue 3austus (I1P) 0,9 32
CamocrositesbHas padora (CP): 1,2 44
KonTponsHbie paboTh 0,2 8
W3yuenne pa3aenoB TUCIUTIIAHEL 1,0 36
Bua nTOoroBoro KOHTpOJIsi: YK3aMeH 1,0 36

VIl cemecTp

Bunpr yaeonoii padorni 3au. en. AcTpoHOM. Hac.

OO6mas TPyA0eMKOCTh TUCIHIIJIHHbI

4,0 108
10 y4e0HOMY ILIAHY
KonrTakTHasi pa6ora: 1,8 48
Jlexuunm (Jlek) 0,9 24
[Tpaktuueckue 3ausatus (I1P) 0,9 24
CamocrositesibHas padora (CP): 1,2 33
KonTtponbHbIe paboThHI 0,2 6
W3yuenune pa3nenoB AUCIUILTMHBI 1,0 27
Bujx nTOroBoro KOHTpOJIsA: YK3aMEH 1,0 27

AHHOTaIus padoyeid MporpaMMbl M CIUILIHHBI
Texnuko-a3xkonomuueckuit anaaus (b1.B.J1B.07.01)

1. Ieab AMCHUNINHBI:

JaTh CTYJAEHTaM TPEJICTABICHUE U 3HAHUS O TEXHUKO-IKOHOMUYECKOM aHAJIM3E, MPEXKIC
BCEr0 IMPOCKTUPYEMBIX YCTAaHOBOK W IPOM3BOJICTB PA3IUYHBIX OTPACICH MPOMBIIIJICHHOCTH,
HCIIOJIB3YIONTUX MEMOpPaHHBIE TTPOIIECCHI PA3ICIICHHS

2. B pe3yabTare uzyuyeHuss IMCUHUILIMHBI o0ydaolmiics 1O mNporpamme
0akajiaBpuaTa J0J/KeH

061a0emp CIEYIOIMUA KOMIIETCHIUSIMHU:

. CHOCOOHOCTh  OCYIIECTBIISITH TEXHOJOTHYECKHH IMpOoLecC B COOTBETCTBHH C
pEerIaMeHTOM W HMCIO0JIb30BaTh TEXHUYECKHUE CPEACTBA JJII M3MEPECHHS OCHOBHBIX IapaMeTpOB
TEXHOJOTMYECKOTO MpoIiecca, CBOMCTB chiphbs u mpoaykin (ITK-1);

. CIIOCOOHOCTh Y4aCTBOBAaTh B COBEPILIEHCTBOBAHUH TEXHOJIOTMUYECKUX MPOIECCOB C
MO3UIIUI DHEPTo- U pecypcocOeperkeHusi, MUHIMH3AIIUU BO3ACUCTBHUS Ha OKPYXKAIOIIYI0 CPENY
(I1K-2);

. CIIOCOOHOCTh ~ HCIIOJIb30BaTh ~ HOPMATHUBHBIE  JOKYMEHTHl 1O  KaudecTBY,
CTaHJapTU3AIMU U cepTHdUKaIK TpoaykToB U u3aenuii (ITK-4);

. TOTOBHOCTh OOOCHOBBLIBaTh KOHKPETHBIE TEXHHUYECKHE PEIICHUs MPU pa3padoTKe
TEXHOJIOTMYECKHUX MPOIIECCOB; BHIOUPATh TEXHUUECKUE CPEJCTBA M TEXHOJIOTHH, HANPaBIEHHBIC
Ha MHHUMU3AIMIO aHTPOTIOTCHHOTO BO3/ICHCTBUS Ha oKkpyxatomyto cpeny (ITK-5);

. CIIOCOOHOCTh  MCIIOJIB30BaTh DJIEMEHTHI AKOJIOr0-DKOHOMHYECKOTO aHaim3a B
CO3JIaHUU SHEPTro- U pecypcocOeperatomux Texnonorui (I1K-8);



®  CIIOCOOHOCTh MPUMECHSATH COBPEMEHHBIC METObI HUCCICIOBAHHS TEXHOJIOTHUCCKUX
MPOIECCOB U MPHPOJTHBIX CpEd, HCIOAb30BaTh KOMIIBIOTEPHBIC CPEICTBA B HAy4HO-
uccienoBatenbckoit padore (I1K-14);

®  CIIOCOOHOCTH MOJEIMPOBAaTh JHEPro- U pecypcocOeperaroime IMpoiecchl B
npomsbituieHHocTH (ITK-16).

3name:

° METO]Ibl OM3HEC-TUTAHNPOBAHMS XUMHKO-TEXHOJIOTHYECKUX IPOU3BO/ICTB;

° NPHUHIMIEI  OPraHW3allyd  MPOU3BOJICTBA B XHMHUYECKOW TEXHOJIOTHH U
OMOTEXHOJIOTUH;

° METOJIbI MOJCIMPOBAHUS H ONTHMH3AIMH TEXHOJOTWYCCKUX IPOIIECCOB
MTPOU3BOJICTBA XUMHUYECKUX BEIIECTB;

° CUCTEMBI MTPOCKTUPOBAHMS XUMHUKO-TEXHOJIOTHYECKUX IMPOIIECCOB U OTICIIBHBIX
Y3JI0B U TEXHOJIOTUYECKOU CXEMBI,

° TEXHOJIOTHUIO M OOIIME TPHHIUILI OCYIIECTBICHUS XUMHUKO-TEXHOJIOTHUECKUX
MPOIIECCOB;

° pa3IUYHbBIE CIIOCOOBI PEKYIEPAMA W YTHIU3AIMUHA Ta30BbIX, KUJIKHX U TBEPJbIX
OTXOJIOB TIPOU3BOJICTBA XUMHUIECCKHIX BEIICCTB;

Ymems:

° WCIOJIb30BaTh METOJABI HCCIICIOBAHUS W ONPEICIICHUS IMapaMeTPOB XHMHKO-
TEXHOJIOTHYECKUX MPOIECCOB;

° aQHAJIM3UPOBATh B3aMMOCBS3h TEXHOJIOTHYECKUX MapamMeTpoB U 3()(HEeKTHBHOCTH
rporiecca ¥ Ka4eCTBO MPOIYKIINH;

° aHAJM3UPOBATH PE3YIbTATHI IKCIIEPUMEHTOB I10 33JJaHHBIM METOIUKAM;

° aQHAJIM3UPOBATH PE3YIbTATHI IKCIIEPUMEHTOB.

Bnaoems:

° METOJIaM{ TEPMOJMHAMHYECKOTO aHaJIu3a MPOMBIIIICHHBIX TETUIOBBIICIISIONINX,
TETUIOMCIIOJIb3YIOMNUX U TEMJIOCHIIOBBIX YCTAHOBOK;

° METOJaMU ompeeneHus TUAPOAMHAMUYICCKUX XapaKTEPUCTHK H
TUAPOTUHAMUYECKON CTPYKTYPHI TIOTOKOB;

° METOJaMHU COCTaBJICHUS TEIUIOBBIX W MaTEPHAIbHBIX OaJaHCOB XUMHUYECKHUX
amnmapaToB ¥ YCTaHOBOK;

° METOJaMU KHHETUYECKOTO aHAJIM3a U MOJICIIMPOBAHUS XUMUYECKUX PEAKTOPOB;

° METOJaMHU pacyeTa TeIIOBBIX, MAaCCOOOMEHHBIX W PEaKIIMOHHBIX ammapaTtoB U
OTIpEICJICHUS UX OCHOBHBIX Pa3MEpPOB;

° METO/IaMH1 BBIOOpa U pacyera armaparoB JJs OYHCTKH 0 HEOOXOJAUMOTO YPOBHSA
CTOYHBIX BOJI M Ta30BBIX BEIOPOCOB MPEANPUITHA XUMUYECKON OTPACIIH.

3. KpaTtkoe conep:kaHue TUCIHIIINHBI

1. Obwue sonpocwi

TeXHUKO-?PKOHOMUYECKUI aHanu3 JCUCTBYIOIIMX M IPOEKTHPYEMBIX IIPOU3BOJICTB.
[TonsiTue 00 MHBECTHUIIMOHHOM MpoeKkTHpoBaHuu. das3pl LUKIa NpoekTa. busHec-miaH U ero
pa3znensl. HayuHble, TexHUYecKkue U NpodeccHOHaNbHble TpeOOBaHUS K MPOEKTAHTY. Y4eT
COLIMANIbHBIX, MOJIMTHYECKUX U IKOHOMHUYECKUX acleKTOB IIPU pa3pabOTKe MPOEKTOB. DJIEMEHTHI
n300peraTesibcTBAa B TEXHMYECKOM  INPOEKTUPOBAHMM, METOJbI  pPa3BUTHS  HABBIKOB
n3o0perartenbcTBa. HXEHEPHBIH aHAIN3 U IPUHSATHE.

2. Memoobi mexHuKo-3KOHOMUYECKO20 aHAU3A

HccnenoBanue onepanuii. LleneBast pynkius. MHorokpurepuaibHas 3anava. [lonsrue o
METOJIE HEOIPENCIICHHBIX MHOXUTenen Jlarpamxka. BapuanmoHHOE HCUYUCICHHUE, JIMHEWHOE,
HEJIMHEWHOE U TMHAMUYECKOe IporpaMmmMupoBanue. OnTuMu3anus, KpUTEpUN ONTHUMU3ALNH.

3. OcobenHocmu npuMeHeHUs. UHMCEHEPHO20 U MEXHUKO-DKOHOMUYECKO20 aHaIu3d
OCHOBHbIX NPOYECCO8 XUMULECKOU MEXHOI02UU

I'mppaBinueckue M TUAPOMEXaHUUYECKHE Ipolecchl. Pacuer onTUManabHBIX IUaMETPOB



TpyOompoBo0oB. Pacuer u BpIOOp HACOCOB, KOMIIPECCOPOB, BEHTWJIATOPOB. Pacuer u BbIOOp
(GWIBTPOB, LIUKIOHOB, OTCTOWHUKOB, eMKocTell. TermnooOMeHHbIe mpoliecchl U 000pyI0BaHHUE.
Pacuer TeruooOMeHHO# ammapaTypbl. MaccooOMeHHbIE MpoIecchl M ammapartbl. Pacuer
MaccooOMEHHO# ammaparypsl. BbIOOp ONTHUMAaNbHBIX KOHTAKTHBIX 3JIEMEHTOB C YUETOM HX
3P PEKTUBHOCTH ¥ CTOMMOCTH, Ta0apuTOB anmnapara. XUMUYECKHE U OMOXUMUYECKAE PEaKTOPBI.
Pacuer u BbIOOp peakTopoB. OnTUMH3aLUs 00beMa €IUHUYHOTO PEAKTOpa ¢ Yy4ETOM 33JaHHOMN
IIPOM3BOIUTENIBHOCTH IIPOU3BOJICTBA, PAaCXOJ0B Ha IEpeMEIIMBAHUE, TEINIOOOMEH, MPOLELYp
3arpy3KH U BBITPY3KH.

4. Texnuueckuii npoexm Kax pazoein OusHec-niana

Oranbl TexHuueckoro npoekra. Hayunoe obocnoBanue TII. MuadopmanmonHas Moaens
TexHojoruu, asropckue mnpasa. llogroroBka k BeimonHenuto TII. CocraBineHue poroeopa c
3akazunukoM. COOp WCXOAHBIX [JIAHHBIX U COCTaBJeHHE TexHudeckoro 3amanus (T3).
I'ocynapctBennsie ctanaapTsl Ha T3.CUHTE3 XMMHKO-TEXHOJOTUYECKOW CXEMbl IMPOU3BOJICTBA.
Metonel cunre3a XTC. Iloctpoenue Oi0K-cXembl NMpPoU3BOJACTBa.MarepuanbHbI U TEIJIOBOU
OamaHchl mpou3BojacTBa. Pacuer QoHma nNpoaOKUTENBHOCTH paboThl. Pacuer wacoBoit
MIPOU3BOIUTENBHOCTH IO O110kaM cxembl. PacueT u mon6op oOopynoBanus. TexHoornueckuii u
KOHCTPYKLIMOHHBIH pacyeT OCHOBHOTro oOopynoBanus. I[log0op u NOBEpOuHBI pacyeT
BCIIOMOTaTENIBHOTO 000pyA0BaHUs. BbIOOpD KOHCTPYKIIMOHHBIX MaTepHasioB. ['ocyqapcTBEHHBIE
CTaHJapThl Ha BBINOJIHEHHE YepTekeld o0opyAoBaHUS. ANNapaTypHO-TEXHOJIOTHYECKas cxema
npou3BoJicTBAa. Pacuer m BBIOOp TpyOONMpOBOJOB M apMarypbl. KOHTpoOJIb M aBTOMAaTHU3aIus
Mpou3BoJIcTBa. Pemienus mo oxpane Tpyna u TexHuke OezomacHOCTH. Pa3paboTka MHCTPYKIUH.
CrpoutensHas yacte TII. Oxomornueckas gacte TII. [IpuHATHE TEXHOIOTMYECKUX PEIEHUH I10
MeTo/1aM 00e3BpeKUBAHUS, YTHIIN3ALUY U IOBTOPHOTO UCIOJIb30BaHUS OTXOJIOB.

5. Opeanuzayuonmslii nian Kax pazoen buszHec-niana

Onucanue NpeanpusaTHS, TPUHATHE PEIICHHWN IO OpraHU3aIMOHHO-TIPAaBOBOM (dopme.
VYcraBHOH (poHA IpeANPUATHS, MECTO Pa3MELCHUS IPEANPUATH. MUCCUS U LIETN NTPEIIPUATHSL.
Onenka obOecrneueHHOCTH pecypcamu. Ilman mpowmsBojacTBa. Pa3paGoTka opraHW3aliMOHHOMN
CTPYKTYPBI, PACYET YUCICHHOCTH NIEPCOHAJIA, IPUHIUIIBI KaAPOBOW NOJUTUKH. [IpuHsaTHE Mep 1o
o0ecrieyeHHI0 O€30MACHOCTU NPEANPHUATHS. DKOJIOIMUECKHMH MEHEIKMEHT Ha HpPEINpUSATHH.
IIpencraBnenue nponykuuu npeanpusatus. JKu3HEHHBIM LUK NPOAYKLMH, aBTOPCKHE IIPaBa.
[TnanupoBanne HMOKP na npennpusartun. ObecrieueHue kadyecTBa Mpoaykiuu. KMccienmoBanue
pbIHKa Ipoaykiuu. Pa3paboTka MOJMTHKM LIEHOOOpA30BaHMs HA MpeanpusATHH. TakTHuecKuit
MapKeTUHI NMpoyKUuu. Pa3paboTka cxeM TOBapOABMIKEHMsI, OpraHu3alus pekiaaMmbl. Pucku Ha
Bcex (azax LMKIA MPOEKTa. BhIABICHHE acCOPTMMEHTa PUCKOB, X mpoduiakTuka. OueHka
BO3MOJKHBIX Pa3MepOB YOBITKOB IIPU IPOSIBJIEHUH PHCKOB.

6. Qunancoswlil naan Kak pazoen busHec-naana

3ajaun  (QuHaHCOBOrO IJaHa. Pacuer mnoOTpeOHBIX KamuTalbHBIX 3arpar. Cxema
¢uHaHCUPOBaHUS MNpoeKTa. PacueT NPOTrHO3HOTO 3KOHOMUYECKOIro OajaHca IPOM3BOJICTBA.
Pacuer n3nepxek Npou3BOACTBA HA CTalUU IKCIUTyaTaluu. Pacyer ceGecToMMOCTH MPOAyKIUH.
Omnpenenenne 1eHbl IPOAYKLIUH, paCYeT BEIPYUKH OT pealu3aly IPoayKIHU. PacueTr BennunHbI
NpUOBLIN, IPUHATHE PELICHUH 10 ee pacnpereneHuo. O1eHKa 5)KOHOMUYECKOH COCTOATENbHOCTH
MIPOEKTA: pacueT peHTa0eIbHOCTH, TOUKH 0€3yOBITOYHOCTH, CPOKA OKYAaeMOCTH.

4. O0bEM yueOHOM AUCIUNJIMHBI
. VIII cemecTp
Buabl yue6Hoii paboThI 3ad. o AK. qac.
O01mas TPyA0eMKOCTh JMCIHILJIMHBI 110 Y4eOHOMY IUIaHY 3,0 108
KonTakTHasi padora: 8/9 32
Jlexrum (JIek) 4/9 16
ITpaktuueckue 3anstus (I1P) 4/9 16
CamocrositesnHast padora (CP): 10/9 40
Bua uToroBoro KOHTpoOJIsi: SK3aMeH 1,0 36




VIII cemectp
Buasbl yue6Hoii padoTnl 3au. en. AcTtpoHOM
. 4ac.
O01mas Tpy10eMKOCTh JMCIHILJIMHBI 110 Y4eOHOMY ILUIaHY 3,0 81
KonrakTHas pa6ora: 8/9 24
Jlexumu (JIek) 4/9 12
[Tpaktuyeckue 3anstus (I1P) 4/9 12
CamocTosTenbHas padora (CP): 10/9 30
Buja nToroBoro KOHTpOJIsi: 3K3aMeH 1,0 27

AHHOTaN U padoyeil NPOrpaMMbl JUCHUTITIHHBI
Kommepunanunzauus u tpancgep unHoBaunoHHbix Texnosoruii (b1.B./1B.07.02)

1. Heap aMCHUIUIMHBI TOJIYYE€HHUE CTyJIEHTAaMU 3HAaHUW B 00JaCTH Ppa3BUTUS
pecypcocOeperammux  XUMUKO-TEXHOJIOTMYECKUX ~ CHUCTEM  HAa  OCHOBE  MPUHIIMIIOB
OpraHU3aI[MOHHO-PKOHOMUYECKOTO aHaju3a Ui OpraHu3allid U YIPaBICHUS BHEIPEHUEM U
WCIIOJIb30BAHUEM  TIEPENOBBIX  HAyYHBIX  JIOCTMXKEHHMH B  OOJACTH  OpraHU3aIMOHHO-
YIPABICHUYECKUX, TEXHUKO-DKOHOMHUUYECKHX U TEXHOJOTUYECKUX TIPOIECCOB HAYKOEMKHX
MIPOM3BO/ICTB HA BCEX ATAIaX KU3HEHHOTO IMKJIa XUMHUKO-TEXHOJIOTHIECKON CUCTEMBI.

Huctunmuna  «Kommeprmanuszanus © - TpaHChep HWHHOBAIMOHHBIX TEXHOJIOTHI»
MO3BOJISIET OCBOUTH OCHOBHBIE MOJIOKEHHUS CIASAYIOMINUX Pa3eiIOB:

- WHCTUTYIHOHAJIBHOW MPUPOJBI SKOHOMHUUYECKOTO M OPTaHM3AI[MOHHOTO OOecreyYeHus
KOMMEPIHATIA3AIUN UHTEJUIEKTYaThHOM COOCTBEHHOCTH;

- 0COOEHHOCTEH MaTeHTHO-JIMIEH3UOHHBIX CTpaTeruil B Mpoliecce KOMMepIHalnu3aluu
MHTEJUIEKTYaJIbHOM cOOCTBEHHOCTH B Poccru B yCTIOBHUSIX PHIHOYHBIX OTHOIIECHUM;

- 3KOHOMHUKO-TIPABOBOTO MHCTPYMEHTAapUs COBPEMEHHOTO MeXaHH3Ma MEXJIYyHAapOJIHOM
OXpaHbl ¥ KOMMEpIUAIN3alMH1 HHTEIJIEKTyalbHOM COOCTBEHHOCTH;

- BBEJICHUS B XO35HCTBEHHBIN 000POT 00BEKTOB MHTEIUICKTYaIbHOW COOCTBEHHOCTH
U UX KOMMEPYECKOMY HCIOJIb30BAHHIO B MPEANPUHUMATENHCKOMN AeATEIbHOCTH.

Lenu 1 3a1auy TUCIUIUIMHBI TIOCTUTAIOTCS C IIOMOIIBIO:

—  UCCIIEJIOBaHMM  BO3MOXHBIX  MEXaHM3MOB U  (opM  KOMMepUHUAIHU3alHUU
MHTEJUIEKTYaJIbHOM COOCTBEHHOCTH;

—u3ydeHus, oOOOUIEHUs M aHalIM3a MPUMEHSeMbIX W BHeApseMmblx B Poccun dopm
KOMMEpPIHAIN3alUd HHTEJUIEKTYaIbHOH COOCTBEHHOCTH M OIBIT 3apyOEKHBIX KOMIIAHUI B
JIAHHOM 00/1aCTH;

—M3y4eHUs TPUMEPOB TMPAKTHUUECKOM peanu3aluu Haubojee pacnpoCTPaHEHHBIX
cTpateruii u opM KOMMeEpPIHATU3AUN HHTEIUIEKTYaIbHONH COOCTBEHHOCTH;

2. B pe3yabrare wu3yYeHHs JAUCHUILIMHBI O0y4YawlIuiics MO0 Nporpamme
0akajiaBpuAaTa J0J/IKeH:

Oonadamp cnenyroliuMU KOMIETEHIUSAMU:

CIOCOOHOCTh OCYIIECTBIISATH TEXHOJIOTUYECKHI MPOIECC B COOTBETCTBUU C PETIAMEHTOM
U HCHOJB30BaTh TEXHUYECKHE CpPEJICTBA JJIs  HM3MEpPEHUs OCHOBHBIX IAapaMeTpPOB
TEXHOJOTMYECKOTO MpoIiecca, CBOMCTB chiphbs u mpoaykin (ITK-1);

CIIOCOOHOCTh Y4YacTBOBAaTh B COBEPIIEHCTBOBAHUU TEXHOJOTUYECKUX TPOIECCOB C
MO3UIIMI PHEPTO- U pecypcocOepekeHusi, MUHUMH3AIIUU BO3JCHCTBHS Ha OKPYKAIOIIYIO CpPely
(IIK-2);

CIOCOOHOCTh MCTOJIb30BaTh HOPMATHUBHBIE TOKYMEHTHI TI0 KaYeCTBY, CTAHIAPTU3AINU U
cepTuduKanuu npoaykToB u usaenuii (I1K-4);

TOTOBHOCTh OOOCHOBBIBAaTh KOHKPETHBIE TEXHMYECKHE pEHIeHUs TMpu pa3zpaboTke
TEXHOJIOTMYECKHUX MPOIIECCOB; BHIOMPATh TEXHUYECKUE CPEACTBA U TEXHOJIOTUH, HAMPABICHHbBIE
Ha MHHUMU3AIMIO aHTPOIIOTCHHOTO BO3/ICHCTBUS Ha OKpyKatoryto cpeay (ITK-5);

CIOCOOHOCTh MCIOJB30BaTh AIIEMEHTHI YKOJOT0-d)KOHOMHUYECKOTO aHAIW3a B CO3JaHUU
dHEpro- u pecypcocoeperaronux rexnosoruii (I1K-8);



CIOCOOHOCTh NPUMEHSTh COBPEMEHHBIE METOJbI HCCIIEJOBAHUS TEXHOJOTUYECKUX
IIPOLIECCOB M NPUPOJIHBIX CpEA, UCIOJIb30BaTh KOMIIBIOTEPHBIE CpEACTBA B HAy4HO-
uccnenoBatenbckoit padore (I1K-14);

COCOOHOCTh  MOJETHMPOBATH  DHEPro- W  pecypcocOeperaromme Mpoueccsl B
npombitieHHocTH (ITK-16).

B pe3ynbpraTe u3yueHus AUCHUILUIMHBI CTYACHT JOJDKEH

3Hamb:

- KJIFOYEBBIE TIOHSATHS U OTIPEIIIEHUS B 00J1aCTH KOMMEPIHATH3AIMN TEXHOJIOT HIA;

- OCHOBHBIE ()OPMBI KOMMEPIHATH3AINN TEXHOIOTUN

- IefcTByIomHMe (penepabHbIe, OTPACIIEBbIe, pETHOHAILHBIC HOPMATHBHO-TIPABOBHIE aKTHI,
PEryIupyoIKe OLICHOYHYIO AESITEIbHOCTD;

- DKOHOMHKO-TIPAaBOBOM MHCTPYMEHTAapUil COBPEMEHHOIO MEXaHM3Ma MEXIyHApOIHOMN
OXpaHbl ¥ KOMMEpIUAIN3allM1 HHTEIJIEKTyalbHOM COOCTBEHHOCTH;

ymembv:

- pemiatb OCHOBHbIE SKOHOMMYECKHME BOINPOCHI, KacarollMecs pa3iIuyHbIX (Gopm
KOMMepIHaIn3alui TEXHOJIOTHiA;

- SKOHOMHMYECKM OOOCHOBaTh MPHUHATYI0 K peanu3aluu (GopMy KOMMeEpIHalId3aluu
TEXHOJIOTHH;

enaoemp:

- HaBbIKAMHU aHalIM3a pPbIHKA C LEJIbI0 MAKCHUMAaJbHO BBIFOJHOM KOMMEpLHaIU3aluu
TEXHOJIOTHH;

- HaBBbIKAMH OTIpEJIeNIEHUs] MaTeHTOCHOCOOHOCTH U300pETEHNS;

- HaBbIKAMU TOJTOTOBKH JOTOBOPOB O CO3JaHMM U (WIM) TMepedaye TEXHOJIOTHUH,
JOTIOJTHATEIBHBIX COTJIAIIEHUN K HUM, IPETEH3UI IO UX UCIIOJTHEHUIO.

3. Kparkoe cogep:xaHue TUCHMILIHHbI.

Henu u 3amaun kypca. Pons chepsr HUOKP B coBpeMeHHOM SKOHOMUKE. .

Teopernueckre  OCHOBBI ~ KOMMEPLHAIU3ALMU  PE3YNbTATOB  MHTEIIEKTYaJIbHOU
NEeSATENbHOCTH

Kpatkuit 0030p MHPOBOTO OmbITa KOMMeEpLHATU3aIu1 HayKOEMKHX
pecypcosHeprocOeperaronux TexXHoJoTuid. BriGop HaydyHO-TEXHUYECKOW MOJIUTHUKH C Y4ETOM
OpraHU3aI[MOHHO-TEXHOJOTHYECKHX OcOoOeHHOcTel  oTpacieid. OOmas  xapakTepHCTHKa
COBPEMEHHBIX BBICOKUX TexHOJIOTHH 1 HaykoeMkux HUOKP B xumuueckoit u HehTeXuMuIecKon
MIPOMBILIJIEHHOCTH.

HaykoeMkue TeXHOJIOTMH B XUMUYECKON OTPACIU

Onurcanye TEXHOJIOIMU U aHAIN3 €€ TEXHUYECKOr0 YPOBHS. DTamnbl KOMMEPLHMATN3AUN
TEXHOJIOTUH.  MeToonoruss ~ SKOHOMUYECKOM  OLEHKM  TEXHOJIOTMYECKUX  PELICHUM
MHHOBALIMOHHOTO XUMHUYECKOI0 Mpou3BojAcTBa. lIpoekTupoBaHne MHHOBAMOHHOW XUMHUKO-
TEXHOJIOTUYECKON CUCTEMBI.

Copepxanue crpareruii 1 GopM KOMMEPIUAIU3ALNN TEXHOJIOT Ui

@opmMbl U (AKTOPbl KOMMEpIHUAIM3AIMKA TeXHOJOTHi. I[laTeHTHO-IHMIIEH3NOHHBIE
CTpaTEeruy IpH PA3INYHBIX (hopMax KOMMEPLHUATU3AINH TeXHOIOTUi. OCOOEHHOCTH MOATOTOBKH,
3aKIIIOYEHUS U peaIN3aliy JJOTOBOPOB YCTYIKH (OTUYX/IEHH ) IPaB U JIUIIEH3MOHHBIX IOTOBOPOB
0 NIPENOCTABJICHNUHN IIPAB HA UCIIOJIb30BaHNE TEXHOJIOTUH.

Oco0eHHOCTH KOMMEpIHAIU3alMU TEXHOJIOT M B He(Tera303uMMUYECKOM KOMILIEKCE.

OcHoBHBIE TpeOoBaHUs K 0(OPMIIEHUIO MHHOBaLMH. VIHHOBAllMOHHOE MPOEKTHUPOBAHMUE.
Peanunzanus npUHIMIIOB KOMMEPLMATU3AMK U TpaHcepa TEXHOJIOT U Ha 00beKTaX XUMUYECKOH
TEXHOJIOTHH.

4. O0beM yuyeOHOM THCHHMILINHBI

VIII cemecTp

Buanl yueoHoi padtoThl
ABLY P 3au. en. AK. yac.

O0mas TPyA0eMKOCTh IMCHHUIIMHBI 10 Y4eOHOMY IIAHY 3,0 108




KonTakTHas padora: 8/9 32

Jlexumu (JIek) 4/9 16
IMpaktrueckue 3austus (I1P) 4/9 16
CamocrositesnnHnasi padora (CP): 10/9 40
Buj nTOroBoro KOHTpOJIsi: YK3aMeH 1,0 36
VIl cemectp
Buasbl yueoHoii padoThl 3aq. en. AcTtpoHOM
. 4ac.
O0mas TPy10eMKOCTh JHCHHILUINHBI 110 Y4e0HOMY ILIaHY 3,0 81
KonrakTHas pa6ora: 8/9 24
Jlexruu (JIek) 4/9 12
ITpaktuyeckue 3anstus (I1P) 4/9 12
CamocTosiTenbHas padora (CP): 10/9 30
Buja nToroBoro KOHTpoOJIsi: SK3aMeH 1,0 27

AHHOTaNusA padoyeil NPOrpaMmMsbl Y4eOHOM AHCHUIIIMHBI
Conpsizkennble MeMOpaHHblie npoueccsl (b1.B./IB.08.01)

1. eab TUCHHUIUIUHBI:

(dhopmupoBaHUe 3HAHUN JUTSI PEIISHUST HAYYHBIX U MPUKIIATHBIX 33/1a4 110 pa3paboTKe 1
peanu3aium SHEPro- U PecypcocOeperkeHus MyTéM HHTETPAIlMN COTPSKEHHBIX MEMOPaHHBIX
MIPOIIECCOB M TPATUITMOHHBIX MTPOIIECCOB Pa3/ICTICHUS B XUMUYECKON TEXHOJIOTHH, HEDTEXUMUHU
1 OMOTEXHOJIOTHH.

2. B pe3yabTaTre u3ydeHUs AUCHUILUIMHBI O0y4YalIIMHCA 1O Mporpamme
0akajiaBpuaTa J10J/IKeH

oénademp CIeNYOUMMHA KOMIETEHIUSAMH:

. CIIOCOOHOCTh OCYILIECTBIISITH TEXHOJOTMYECKHM MpOLEeCC B COOTBETCTBUU C
pErIaMeHTOM M MCHOJIb30BaTh TEXHUYECKUE CPEACTBA Il U3MEPEHHS] OCHOBHBIX MapaMeTPOB
TEXHOJIOIMYECKOTO Mpoliecca, CBOMCTB chiphs 1 mpoaykiun (ITK-1);

. CIOCOOHOCTh Y4acCTBOBAaTh B COBEPILIEHCTBOBAHUM TEXHOJIOTMYECKUX MPOIECCOB C
MO3UIMI HEPro- U pecypcocOepekeHusl, MUHUMH3AIUU BO3ACUCTBUS Ha OKPYKAIOILYIO CpeLy
(I1K-2);

. CIIOCOOHOCTh ~ HKCIIOJIb30BaTh ~ HOPMATHUBHBIE  JOKYMEHTHl 1O  KaudecTBY,
CTaH/JapTU3aIMU U cepTrduUKau npoaykToB u uzaenuii (I1K-4);

. TOTOBHOCTh OOOCHOBBIBaTh KOHKPETHBIE TEXHUYECKHE PEIICHUs MpPU pa3padoTKe
TEXHOJIOTHYECKHX MPOIECCOB; BHIOMPATh TEXHUUECKUE CPEJCTBA M TEXHOJIOTHH, HAIIPaBlICHHbIC
HA MUHHMH3AIHIO0 aHTPOTIOT€HHOTO BO3ICHCTBUS Ha oKpyxkaroryto cpeay (ITK-5);

. CIOCOOHOCTH MCTOJIB30BaTh JIEMEHTHI IKOJIOTO-DKOHOMHYECKOT0 aHAId 32 B
CO3JIAaHUH SHEPro- U pecypcocbeperaromux Texuossoruii (ITK-8).

3namep:

. MPUHIIMIIBI pa3pab0TKU MPOIECCOB U TEXHOJIOTHUECKUX CXEM;

. cnenupuKy KOHCTPYKIIHIA anmnapaToB U YCTAaHOBOK;

. BIIMSHUE  TEXHOJOTMYECKUX  [apaMeTpoB  HAa  TEXHUKO-DKOHOMHYECKHE
XapaKTEPUCTUKU;

Ymemo:

. 000CHOBAHHO BBIOMPATH PAIIHOHAIBHBIE TEXHOJIOTUYECKHIE TPOIECCHI;

. pacCUMTHIBATh ammmapaThl U TEXHUKO-DKOHOMUYECKYIO 3((EKTUBHOCTE;

Bnaoemo:
° HaBBIKaMU Pa3padOTKH TEXHOJOTHYECKUX CXEM.
3. Kpatkoe conep:kaHue TuCHUILIHHBI

Ilepsanopayus (ucnapenue wepez memopamy).



Tepmunonorus. Uctopus pazsutust. O0mmuye npuHIKIIE pa3paboTKH. 3aauul pa3aeaeHus,
THUIBl U CIIOCOOBI TPOBEAEHUS, BapUaHTHl ammaparypHoro odgopmieHus. XapaKTepUCTHKU
spdexTuBHOCTH pazaeneHus. [IpuHnunsl BeIOOpa MeMOpaH M MarepuanoB s MeMOpaH u
cnocoObl ux Moaudukanuu. MexaHusm ©  (QakTopbl, omnpenensiomue 3HEHEKTUBHOCTh
pasfesieHus: MpUpoJa M COCTaB pA3AEIAEMOM CMecH; TemIepaTrypa; TOJIIMHA MeMOpaHBbI;
BHEIHETM(PPY3HOHHBIC CONMPOTHBIICHUS W OCTATOYHOE MaBJICHHWE TMOJ MeMOpaHoil. MeTobl
UCCIIEIOBAaHUS M pacyera, IpUMepbl NPAaKTUUECKOTO NPHUMEHEHHUS U UX aHalIMu3, TEXHHUKO-
SKOHOMMUYECKHE MTOKA3aTENH.

Membpannas oucmuansyusi.

Tepmunonorus. Mcropust pa3Butusa. XapakTepucTUKU 3()(HEKTUBHOCTH pa3AeeHUs.
BapuanTel peanu3anii U BX COMOCTaBJICHHWE. MeMOpaHbl: MaTepHallbl U CIIOCOOBI TOTyYeHHUS;
CTpyKTypa nop. Mexanuszm. @akTopsbl, ONPEIETIIOINE THAPOAUNHAMUYECKUN U TEIIOBOU PEKUM
B HAaloOpHOM M JIPEHA)KHOM KaHajlaxX, TeIUI0 — U MacCOIEepeHOC uepe3 MeMOpaHy: JaBliEHUE,
TeMIleparypa, NMpupoja W KOHLEHTpalus pasfesseMod XUAKOCTU (KalWJUISPHBIE SIBICHUSA);
MIOBEPXHOCTHO-aKTUBHBIE  BellecTBa. MeToapl  HCCIEIOBAaHUS M pacyera, MpUMeEpbl
MIPaKTUYECKOrO IPUMEHEHUS U UX aHAJIN3, TEXHUKO-?KOHOMUYECKHE MTOKa3aTEeNH.

Membpannwviii kamanuz (MK) u memopanusie peakmopol (MP).

Tepmunonorus. Krnaccuduxamus. HWeropus paszsutuss MK. Tunsl memOpaHHBIX
KaTaJu3aToOpoOB: MOHOJMTHBIE; METAJJIMYeCKue MeMOpaHbl; OKCHAHbIE MeMOpaHbl, HOH-
MIPOHUIIaeMble MEMOpaHbI; TOPHUCThIE, IEOJUTHBIE MEMOpaHbl; KOMIIO3UTHBIE; CHCTEMBbI
Kartanu3atop — MeMmOpana. Konctpykumun MP: ¢ MeraminyeckumMu MeMOpaHamu; C
METAJIOCOJePKAIMMU ~ MEMOpaHHBIMU ~ KaTalu3aTopaMH Ha  pPa3MYHbIX  HOCHUTENSX.
[IpeumyiiecTBa npoBeneHUsT KaTaIMTHYECKUX peaknuil B MP. Peaknnmm ¢ ucnosib3oBaHueM
MEMOpaHHBIX KaTaJu3aTOpOB: TUAPUPOBAHHME U JETHAPUPOBAHUE; MPOLECCHl TMOTYyYCHUS
BOJIOPO/JIa - KOHBEPCHS BOJITHOTO ra3a; MapoBoil puOpMHUHT METaHa; CyXOl pU(pOPMUHT METaHa;
napIyaibHOe OKHCIEHHWE METaHa; MapoBOM PUMOPMHHT METAHOJIA, OKUCIUTEIBHBIA TapoBOH
pudopMUHT MeTaHOJa; MapoBoil pudopmMuHT dTanosa. Meroasr uccnenoBanuss MK u pacuera
MP. Ilpumepbl mnpakTH4ecKoro mnpuMeHeHuss MP u ux aHanu3, TEXHHKO-3KOHOMUYECKHUE
MTOKA3aTENH.

Membpannwiii buopeakmop.

Tepmunonorus. CrnocoObl peanuzanuu. JMHaMUKa pa3BUTUS U CYILIECTBYIOIIEE
nonoxkenue. [Ipunuun pabotel. MemOpaHnHble MaTepHuaibl U MX CBOMCTBAa. TexHOIOTMYEcKHe
aCMeKThl: CHIKEHHE BIIMAHUA KOHIEHTPAUMOHHON MOJSpU3aliK; IPOMBIBKA/OYHCTKA H
XMUMHYECKas pereHepanus MeMmMOpaH; peXuUMbl/periaMeHThl paboThl; CIOCOOBI ONTUMHU3ALIMH.
[IpuMepsl TEXHOIOTUYECKUX CXEM, UX AHAJIU3 U pacyer.

Membpanmnvie KOHMAKMOPLI.

Tepmunonorus. Mcropust pazsutusi. OKCUreHaTopbl KpoBU. MeMOpaHHbIe OKCUT€HATOPHI:
TEKylllee COCTOSIHUE W  MepcrneKkTuBbl. MemOpaHHBIE  KOHTaKTOpBI:  Ta3->KUIKOCTb;
KUJKOCTB/KUIKOCTh; C U3MeHeHueM (a3. [IpuMepbl TEXHOTOTHYECKUX CXEM, UX aHAIHU3 U pacyer.

Tonnusnvie snemenmot (13).

OCHOBHBIE HCTOYHMKH JHEPrMHM. XHUMHUYECKHE MCTOYHHMKM TOKa, TDJ: IIenouHbIe; ¢
NpPSIMBIM OKHMCJIEHHEM METAHOJIa; C AJIEKTPOJIMTOM M3 paciulaBa KapOoHaTa JIMTHS M HaTpHs,
¢dochopHOKHUCIBIE; C TPOTOHOOOMEHHONW MeMOpaHoil; 0OpaTuMble; C TBEPIABIM AIIEKTPOJIUTOM.
MemOpanbl 1 MeMOpaHHbIe MaTepHralibl. Chepbl IpUMEHEHUs, TEXHUKO-3KOHOMUYECKUE aCTIEKThI.

4. O0béM yueOHOH TUCHUILINHBI

VIII cemecTp

Buapbl yueOHoit padoThI 3au. e, Ax. 1ac.
OO0masi Tpy10eMKOCTb IV CHUTIIMHBI
3,0 108
10 y4e0HOMY ILIAHY




KonTakTHas padora: 4/3 48
Jlexumu (JIek) 4/9 16
IMpaktrueckue 3austus (I1P) 8/9 32
CamocrositesbHas padora (CP): 2/3 24
Bu1 HTOroBOro KOHTPOJIs: SK3aMeH 1,0 36

VIII cemectp

Buer yueonoii padorsr 3au. e. AcTtpoHOM. Hac.

O0mas TPy10eMKOCTh THCHHILITHHBI 30 81
1o y4e0HOMY ILIAHY ’

KonrakTHas pabora: 4/3 36
Jlexuu (JIek) 4/9 12
[Tpaktuyeckue 3anstus (I1P) 8/9 24
CamocrosiTesibHas padora (CP): 2/3 18
Buja nToroBoro KOHTpOJIsi: 3K3aMeH 1,0 27

AHHOTanus padoyeil nporpaMMsbl y4eOHOM TUCHUILINHBI
Texnosiorust 3ammThl 0T Koppo3uu (b1.B./1B.08.02)

1. Heab aucuMmiuHbl — TMpUOOpETEHUE CTYACHTaMHM 3HAHUW JUIs
000CHOBaHUS U pealin3alliu perieHui Mpu BEIOOPE KOHCTPYKIITMOHHBIX MaTEPUAIOB
OpU UW3TOTOBJIGHUH U 3allUTe OT KOPPO3UH OOOPYIOBAaHUA XHUMHYECKUX

IMPOU3BOJICTB.

3amada TUCIUIUIMHBI — JaTh OCHOBHBIE 3HAHMSI TIO IPAKTUYECKH BCEM M3BECTHBIM METO/1aM
3aIUThl METAJUTNYECKUX TOBEPXHOCTEN OT KOPPO3HH.

2. B pesyabraTre wu3yYeHHMsl AUCUUILIMHBI OOy4damoummiics 10 NporpamMmme
0akajiaBpuaTa J10J/IKeH:

Oonaoamp cneayroMMU KOMIIETEHIUSAMU

- CIOCOOHOCTBIO OCYHIECTBJIATH TEXHOJIOTUYECKUN TMPOLIECC B COOTBETCTBUH C
perJaMeHTOM M HCIIOJIb30BaTh TEXHUYECKHE CPEICTBA JJISi U3MEPEHHs] OCHOBHBIX MapaMeTpoB
TEXHOJIOIMYECKOTO Mpoliecca, CBOMCTB chiphs 1 mpoaykiun (ITK-1);

- CIIOCOOHOCTBIO y4acTBOBAaTh B COBEPUICHCTBOBAHWU TEXHOJOTHYECKHX MPOIECCOB C
MO3UIMI HEPTo- U pecypcocOepeKeHusi, MUHIMH3AIUU BO3CHCTBUS Ha OKPYXKAIOIIYI0 CPENy
(IIK-2);

- CIIOCOOHOCTHIO UCTOIH30BaTh HOPMATHUBHBIE TIOKYMEHTHI 110 KaYeCTBY, CTaHAAPTH3AIUU
U cepruduKanuy npoaykros u usaenuii (I1K-4);

- TOTOBHOCTHIO OOOCHOBBIBATh KOHKPETHBIE TEXHHUYECKHE pEeUIeHHs MpH pa3paboTke
TEXHOJIOTHYECKHX MPOIECCOB, BEIOUPATh TEXHUUYECKUE CPEACTBA U TEXHOJIOTHH, HaNpaBlIeHHbIC
Ha MUHHMH3AIMIO0 aHTPOTIOT€HHOTO BO3AEHCTBUS Ha oKpyxKaroryto cpeay (ITK-5);

- CIIOCOOHOCTHIO UCTOJIB30BATh AJIEMEHTHI IKOJIOTO-DKOHOMUYECKOTO aHaINU3a B CO3JaHUU
3HEPro- u pecypcocoeperaronux rexuonoruii (ITK-8).

B pe3ynbraTe u3yueHus AUCUUILUINHBI CTYJCHT OaKajgaBpHuara JOJKEH:

3Hamb:

- o0IIHe CBEeJIEHUSI O COCTOSIHUM U U3MEHEHUU CBOMCTB KOHCTPYKIIMOHHBIX MaTEePHAaioB B
YCIOBUSX XUMHYECKUX TIPOU3BO/ICTB;

- OCHOBHBIE HCTOYHUKH KOPPO3UOHHOTO BO3/ICHCTBUS HA KOHCTPYKIIMOHHBIE MaTepPHAIIbI B
YCIOBUSAX XUMHYECKUX TMPOU3BOJICTB, MX KAYECTBEHHBIE M KOJMYECTBEHHBIC XapaKTEPUCTHUKH,



METO/IbI U CTIOCOOBI MPOTHO3UPOBAHUS HAJIS)KHOCTH XUMUIECKOTO 000PYI0BAHUS U MTOCIIEICTBUI
KOPPO3UOHHOT'O BO3JCHCTBHUS;

- METO/IbI 3alUThI OT KOPPO3HH;

- KOHIICTIIINIO KOMITJICKCHOTO 00€CIIEYCHMSI 3aIIUThI MATEPHAIIOB OT KOPPO3HUH.
ymemn:

- OIICHUTh XapaKTep BIMSHUS OKPYXKAIOIIEH WJIM TPOU3BOJCTBEHHONW Cpeabl Ha
3aKOHOMEPHOCTH T€UEHUSI KOPPO3UOHHBIX MPOIIECCOB;

- BBIOpATh KOHCTPYKIIMOHHBINA MaTepra,

- pa3paboTaTh KOMILIEKC MEPOIIPHUSITHI 10 3aIUTE METAJUIOB OT KOPPO3HH;

- 00OCHOBaTh KOHCTPYKIIMIO ammapaTta ¥ KOMIUIGKC MEpONPHUATHH TIO 3alluTe
000pyIOBaHUS U TPAHCIIOPTHBIX KOMMYHHKAITUH OT KOPPO3HOHHOTO BO3JICHCTBUS OKPYKAIOIICH
Cpelpbl.

enademu:

- Pa3JIMYHBIMU CIIOCOOAMU 3aIIUTHI MATEPHAIIOB OT KOPPO3UOHHOTO PA3PYIICHUS;

- JJAaHHBIMU O KOPPO3MOHHBIX XapaKTEPUCTUKAX METAJUIOB U CIIJIABOB;

- JaHHBIMHU, T[O3BOJISIIOIIMMU  BBIOpaTh  HeoOXoAuMoe  o0OpyldoBaHHE U
KOPPO3UOHHOCTOMKHM MaTepuai AJisl €ro U3rOTOBJICHHUS.

3. Kparkoe coaep:xaHue JUCHMILIUHbI.

Brenenue. ParmonansHoe MMPOTUBOKOPPO3NOHHOE KOHCTPYUPOBAHUE.
[TpoTHBOKOPPO3MOHHOE JIETUPOBAHUE.

Knaccudukanus u 0030p METOJOB 3alIUTHl METaUIOB OT KOPPO3WHM U OOOCHOBAHHUE
BBIOOpA METO/A 3aIIHTHI.

3amura MeTalijia OT KOPPO3UH Ha CTAINU MTPOCKTUPOBAHUS U M3TOTOBJICHUS.

[ToBpIIIEeHHE KOPPO3MOHHOW CTOWKOCTH MeETallla IMyTeM H3MEHEHHUs (U3HUYECKOTO M
¢dazoBoro cocTraBa: MPOTUBOKOPPO3UOHHOE JIeTUPOBaHUE, MIPOTUBOKOPPO3HOHHOE
padbuHHpOBaHUE, TEPMOOOPAOOTKA.

3amura OT KOppo3un 00pabOTKOM CpeIbl

VY aaneHue arpecCUBHBIX KOMIIOHEHTOB, IOHIKEHNE KOHIIEHTPAIIMN OKUCIUTENEeH

WNurunburops! kopposuu. Onpenenenue, knaccuukanys, MEXaHu3M JeHCTBUS (MEXaHU3M
MaccUBallud M HWHTUOMPOBaHMA) M 00JACTH NPUMEHEHUS UHTUOUTOPOB  KOPPO3UHU.
Heoprannueckue uHruOuTopsl kKopposuu. OpraHuyeckue WHTHOUTOPBI KOPPO3WH, BKIHOYAS
KOHCHCTCHTHBIC CMa3Kd W WHTHOMTOPHI TpaBiieHus. Jleryuwme (mapo-dasHbie) WHTHOUTOPHI.
Onenka 3 GeKTUBHOCTH ACUCTBUS HHTMOUTOPOB (AU THBIN d(DPEKT).

Konceparus meramuecku uznenuid. Cpectsa u METOIbl KOHCEPBAIIUH.

JHeaspanus. O6paboTka X0J0HON W ropsiuerd Boabl. IloAroToBka BOABI IS MMAPOBBIX
KOTJIOB. MeTO/1bl TPOTUBOKOPPO3HUOHHOM 00paOOTKU KOTIOBOM BO/IBI.

DNEeKTPOXUMHYECKas 3aluTa

Karognast snexTpoxuMuyeckas 3amura.

Karoanast 3amuTa OT BHEIIHETO UCTOYHUKA ToKa. KaToaqHO-MpoTeKTopHas 3amuTa.

AHONHas >NMEKTPOXUMHUYECKas 3aluTa. AHOJIHAS 3aIlIUTa OT BHEIIHETO UCTOYHUKA TOKA.
AHOHO-TIPOTEKTOpHAS 3allIUTA.

3anuTHBIE TOKPBITUS

Mertannnueckue nokpbITusi. Kiiaccupukanus 3aiiTHBIX TOKPBHITHN. MeToIbI MOJTydeHusl.
OmnpeneneHue 3allUTHONH CHOCOOHOCTM W KOPPO3MOHHOM CTOMKOCTH MOKpBHITUH. Buabl
METaJNTNYeCKNX MOKPHITUN. [loArOTOBKa MOBEPXHOCTH TMEpell HAaHECEHHEM METATTMYEeCKUX
nokpeiTuil. [{uHKOBBIE TOKpbITHS. KaamueBbie mMOkpbiTHA. HukeneBble MOKpbITHS. MeaHbie
nokpeiTUsi.  ONOBsSHHBIE  TOKpHITHS. KOHBEpPCHOHHBIE  TOKPBHITHSI.  XPOMaTHUPOBaHUE
(OLIMHKOBAaHHBIX M KaIMHUPOBAHHBIX MOBepxHOCTel). OxcuaupoBanue crtanu (Boponenue).
OxcunupoBanue amoMunus. DocdarupoBanue. Hemeramnuyeckue mokpeiTUs. Hanecenue
JTAKOKPACOYHBIX TOKpHITUNA. HaHeceHwe MOKPHITHII W3 TOPOIIKOB, CYCHEH3UH U IKHIKHX
KoMIo3uiuii. JlakokpacoyHble M MONUMEpHBbIE MOKpbITHS. HaHeceHHe MOKPHITUH W3 JIMCTOB
(ITnakupoBanue, pyrepoBKa TUCTOBBIMH MOJTHUMEPHBIMUA MaTepUaIaMH).



4. O0beM yueOHOM THCHHMILINHBI

VIl cemectp
Buabl yueoHoii padoThl 3au. en. Ax. qac.

OO01mast Tpy/10eMKOCTb THCHHMIIJIMHBI

3,0 108
10 y4e0HOMY ILIAHY
KonrakTHas pa6ora: 4/3 48
Jlexumu (JIek) 4/9 16
[Mpaktrueckue 3anstus (I1P) 8/9 32
CamocrositesibHas padora (CP): 2/3 24
Bu MTOroBOro KOHTpOJIs: SK3aMeH 1,0 36

VIl cemectp

Bunpr yaeonoii padornt 3au. en. AcTpoHOM. Hac.

OO0uiasi TPy10€eMKOCTb AV CIUTIJIMHBI

3,0 81
10 y4e0HOMY ILIAHY
KonrakTHas pa6ora: 4/3 36
Jlexumu (JIek) 4/9 12
ITpaktuyeckue 3austus (I1P) 8/9 24
CamocrosiTeabHas padora (CP): 213 18
Bua uTOroBOro KOHTpOJIsi: SK3aMeH 1,0 27

AHHOTANUA padoyeil mMporpaMMbl TUCHUILJIMHBI
JlabGopaTopHbIi NPAKTUKYM 10 MeMOpaHHoii TexHosoruu (b1.B.J1B.09.01)

1. Lear JaGopaTopHOro TPAKTHKYMa pa3BUTh IMPAKTHYECKUE  HABBIKU
AKCTIIEPUMEHTAIIBHOTO HMCCJICIOBAHUSI XapaKTePUCTUK MEMOpaH ¥ OCHOBHBIX I1apaMeTpoOB
MEMOpaHHBIX MPOIECCOB B 3aBUCUMOCTH OT TpeOOBaHM KOHKPETHOW cepbl MpUMEHEHHH,
Ka4eCTBY KUJIKHX M ra3000pa3HBIX TEXHOJIOTUYECKUX CPE/T

2. B pe3yabTare npoxoxkaeHusi 1a00paTOPHOTO MPAKTHKYMA DaKaJaBP JA0JIKEH:

Ognadems cnenyrommnmu npodeccuonanbapivu (I1TK) koMneTeHIUAME:

- CIIOCOOHOCTBIO OCYIICCTBISATh TEXHOJOTMYECKHI TPOLECC B COOTBETCTBUHU C
pEriIaMeHTOM M HCIOJIb30BaTh TEXHUYECKUE CPEICTBA Ui M3MEPEHHUS OCHOBHBIX IapamMeTpOB
TEXHOJOIMYECKOTO MpoIiecca, CBOMCTB chiphbs 1 mpoaykiun (ITK-1);

- CHOCOOHOCTBIO YYacCTBOBAaTh B COBEPIICHCTBOBAHMHM TEXHOJOTHUYECKHX IPOIIECCOB C
MO3HIIUI SHEPro- M pecypcocOepekeHrsI, MUHUMH3ALUN BO3ACHCTBHS HAa OKPYKAIOIIYIO CPEIy
(IIK-2);

- CHOCOOHOCTBIO UCTIONBH30BAaTh HOPMATUBHBIE JOKYMEHTHI IT0 Ka4eCTBY, CTaHIapTH3ALUH
U cepTuHUKanuy mpoaykros u usaenuii (ITK-4);

- TOTOBHOCTHIO OOOCHOBBIBATH KOHKPETHBIE TEXHMYECKUE PpEIICHHs IPH pa3padoTKe
TEXHOJOTMYECKUX TPOIIECCOB, BBIOMPATh TEXHMUYECKUE CPEJCTBA M TEXHOJIOTHH, HAIIPABJICHHbIE
Ha MUHHMU3AIMIO aHTPOTIOT€HHOTO BO3ACHCTBHS Ha oKpyx)atomyro cpeay (I1IK-5);

- CIIOCOOHOCTBIO UCTIOJIB30BaTh 3JIEMEHTHI IKOJIOT0-9KOHOMHUYECKOTO aHaIM3a B CO3/IaHUU
3HEpro- u pecypcocoeperaronux rexnosoruii (I1K-8);

3namo:

- Meroauky aHanu3a 1e(peKTOCKOIUI0 MeMOpaH:

- MetoimKku HcClieIOBaHUS XapaKTEPUCTHK MOPHCTOCTH MEMOpaH;



- MeToauKu ucclieoBaHus MapaMeTpoB GuiIbTpoBaHus — Koyutouanoro nuaekca (Kl) u
Mo au(UIMPOBaHHOTO HHAEKca 3arps3uenus (MFI).

-  MeToauKy SKCIEpUMEHTAIBHOTO HCCIEJOBAHUS  SBJICHUS KOHLEHTPAIMOHHOMN
MOJIIPU3ALMK Ha IPUMeEpE Ipoliecca YIbTpapuiIbTpaIi.

- Meroauky omnpezaeneHus Ko3()(UIIMEHTOB MPOHUIIAEMOCTH M (DAKTOPOB pa3JIEIICHUS
ra3opas/ieIMTeIbHbIX MEMOpaH

- MeToauKn 3KCIIepUMEHTAIFHOTO OTPEACICHUS BIUSHUS OCHOBHBIX TE€XHOJIOTUYECKUX
napaMeTpoB (JaBJ€HHE, TeMIEepaTypa, KOHIIEHTpalus) Ha Ipolecchl: O0OpaTHbI ocMoc,
HaHO(UIBTpaNKs, MOHHBIA 0OMEH, TIepBanopanus, MeMOpaHHas AUCTHILISINS, pa3AeiCHIE ra30B.

Ymemo:

- IJTAHUPOBATH SKCIIEPUMEHTHI C LEIbI0 MUHIMH3ALUU UX HEOOXOMMOTO KOJIHYECTBA.;

- OCYIIECTBIISATH 00pabOTKY PE3yJIbTATOB C IIEJIbIO MOTYyYEHHSI HEOOXOAUMBIX KOPPEIIALINIA;

- OIICHMBATH OMpPEENIoNHe (PaKTOPBI U CTENICHb WX BIIMSHHUS HA MEMOpaHHBIH MpoIecc.

Bnaoemuv:

- MerogamMu KOJMYECTBEHHOTO aHAlIM3a OCHOBHBIX TIpPUMECEH, COJepXalluxcs B
MCXOJIHBIX JKUAKHUX M TA30BBIX CMECAX U MIPUEMaMH OIICHKH JJOCTOBEPHOCTH aHAIIN3a;

- DKCTIEpUMEHTAIBHBIMUA METOaMH HCCIIEIOBAHUS:

- 1e(EeKTOCKONUHU, XapaKTepUCTHUK TMOPHUCTOCTH, 3aJepKHUBAIOIIEH CIIOCOOHOCTH
(CeneKTUBHOCTH) U yIeJbHON PON3BOJUTENLHOCTH MEMOpaH, K03(ppUIIMEeHTOB pa3aeaeHHs.

- MeToJaMHi 00pabOTKH Pe3y/bTaTOB HKCIEPUMEHTOB C LENIbI0 MOTYYEHHs KOpPpEesAIui,
HEOOXOIMMBIX JJISl pacyeTa MEMOPAaHHBIX MTPOLIECCOB.

3. Kpartkoe cogep:xaHue IUCHHUILIUHBI:

[Tepedens 1abopaTopHBIX PabOT:

3.1. JledbexTockomnusi MeMOpaH, OCHOBaHHAast Ha MeTO/e « TOUKHU My3bIpbKay;

3.2. UccnenoBanue MOPUCTOCTH MEMOpaH:

«Cpennuii paguyc mop,

«Pacmpenenenue nop mno pazmMepam»

3.3. [TapameTtpsr punsrpoBanus (K1) u (MFI).

3.4. Konnentparmonnas nossspusanus (KIT) B mporecce ynprpadunstpammu (YD)

3.5 U3yuenue u pacueT MEMOpPaHHOTO pa3/eieHHs BO3AyXa C MCIOJIb30BAHUEM MOIYIIS
IJI0CKO-MIapaJuIeIbHOTO TUIIA

3.6 BausiHue OCHOBHBIX TEXHOJOTHYECKHX MapaMeTpoB Ha 3(PQPEeKTUBHOCTH MPOLIECCOB
paszfesieHus BO3lyxa ¢ UCIIOJIb30BaHUEM MOJIYJIS MTOJIOBOJIOKOHHOTO TUIIA

3.7 Onpenenenue k03 (HUIHUEHTOB MPOHUIIAEMOCTH U (DAKTOPOB pa3AeICHUS U30TPOMHBIX
IJICHOK U aCCUMETPUYHBIX MTOJIOBOJIOKOHHBIX MEMOpaH

3.8 CpaBuenue 3(h(PeKTUBHOCTH HAHO(DHIBTpAlMM M OOPAaTHOIO OCMOCa B 3ajadax
OUYMCTKHU BOJ Pa3IM4YHOTO COCTaBa

3.9 MzyueHue BIUSHUS OCHOBHBIX TEXHOJOTHYECKHX MAPaMEeTPOB Ha MPOLECC OOPATHOTO
ocMmoca

3.10 UsyueHue u pacyert mnpoiiecca HOHHOTO OOMEHa MPU OYUCTKE BOJIBI

3.11 M3y4yeHue u pacueT MpOoLECcCOB NepBaNopanuyd 1 MEMOPaHHOMN TUCTUILIALIUH

4. O0beM yueOHOM JMCIHUIIIMHBI M BU/IbI Y4e0HOH HArPy3KH
B 3aueTnHBIX B akagem.

Busl yaeOHOM paboThI €AMHULIAX [dacax
O0uasi TpyA0eMKOCTh M CHUILIHHBI 110 Y4eOHOMY > 79
NJIaHy

AYINTOPHBIE 3aHATHSA: 8/9 32
UTaGopatopubie paboTsr (JIP) 8/9 32
CamocrositeanHast padora (CP): 10/9 40

Bujx KOHTPOJISA: 3a4eT C OLEHKOM - -




B 3auetHbIX B acTpoHOM.

Bupl yaeOHOM paboThI €AMHULIAX [4acax
O01mas TpyA0eMKOCTh IMCHHMIIJIMHBI 110 Y4eOHOMY > 54
NJIaHy

AYJIUTOPHbBIE 3aHATHSI: 8/9 24
Jlaboparopubie paboTs! (JIP) 8/9 24
CamocrosiTeibHas padora (CP): 10/9 30

Buja KOHTPOJISA: 3a4€T C OLEHKOM - -

AHHOTaNUsA padoyeil NPOrpaMMbl AUCHUILTHHbBI
JlabopaTopHbIii NPAKTHKYM N0 HHHOBaLMOHHBLIM MaTepuaJaam (b1.B.[1B.09.02)

1. Heas aucuMmiuHbl — TMpUOOpETEHHE CTYACHTaMH 3HAHUW IS
000CHOBaHUS U pealin3alliy pelieHui Mpu BbIOOPE KOHCTPYKIIMOHHBIX MaTEpUAIOB
OpY U3TOTOBJIGHUM U 3alIUTe OT KOPPO3UH OOOPYIOBaHUSA XUMHYECKUX

IIPOU3BOJICTB.

3amauM JUCHMIJIMHBI — JIaTh OCHOBHBIC 3HAHHS IO TPAKTHYECKH BCEM H3BECTHBIM
METO/IaM 3aIUThl METATHYECKIX TTOBEPXHOCTEH OT KOPPO3HH.

2. B pesyabrare wu3yyeHuss AMCUMILIMHBI oO0yyalummiics 1O MporpaMmme
0akajiaBpuaTa J10JIKeH:

Ooénadamp cnenyromumu oomekynbTypasiME (OK), obmenpodeccrnonansupiMu (OITK)
u nipodeccuonanbabpiMu (I1K) komMneTeHmmsMu:

- CIOCOOHOCTBIO OCYHIECTBJIATH TEXHOJIOTUYECKUH TMPOLIECC B COOTBETCTBUH C
peraaMeHTOM M HCIOJIb30BAaTh TEXHUYECKHE CPEICTBA JJIsi M3MEPEHHs] OCHOBHBIX MapaMeTpoB
TEXHOJIOTHYECKOTO MPOoIecca, CBOMCTB Chipbs U mpoaykuuu (ITK-1);

- CIIOCOOHOCTHIO y4acTBOBAaTh B COBEPUICHCTBOBAHWU TEXHOJOTHYECKUX MPOIECCOB C
MO3UIIUI HEPro- U pecypcocOepekeHusi, MUHUMH3AIUU BO3JCHCTBHS Ha OKPYKAIOIIYIO Cpely
(I1K-2);

- CIIOCOOHOCTBIO UCMOIb30BaTh HOPMATHUBHBIE IOKYMEHTHI 110 KaYECTBY, CTaHAAPTH3AIUU
U cepTrduKanuu npoayktoB u uzaenuii (I11K-4);

- TOTOBHOCTHIO OOOCHOBBIBATh KOHKPETHBbIE TEXHHUYECKHE pEUICHHs MpH pa3zpaboTke
TEXHOJIOTHYECKHUX MPOIECCOB, BEIOUPATh TEXHUYECKUE CPEACTBA U TEXHOJIOTMH, HalpaBliCHHbIE
HA MUHMMH3AIMIO0 aHTPOTIOT€HHOTO BO3ICHCTBUS Ha oKpysxKaroryto cpeay (ITK-5);

- CIIOCOOHOCTHIO UCIOJIB30BATh AJIEMEHTHI IKOJIOTO-?KOHOMUYECKOTO aHaINM3a B CO3JaHUU
3HEPro- u pecypcocbeperaroniux rexuosoruii (ITK-8);

B pe3ynbraTe u3yueHus: AUCUUILUIMHBI CTYJCHT OaKajgaBpHuara JOJDKEH:

3Hamp:

- o01IKe CBeJIeHUSI O COCTOSIHUU U U3MEHEHUU CBOMCTB KOHCTPYKIIHOHHBIX MaT€pUAIIOB B
YCIOBUSX XUMHYECKUX TIPOU3BO/ICTB;

- OCHOBHBIE HCTOUYHUKU KOPPO3MOHHOTO BO3/ICHCTBUS HA KOHCTPYKIIMOHHBIE MaTEepHUabl B
YCIOBUSAX XUMHYECKUX TMPOU3BOJICTB, MX KAYECTBEHHbIE M KOJMYECTBEHHBIC XapaKTEPUCTUKH,
METO/IbI U CIIOCOOBI MPOTHO3UPOBAHUS HA/ICKHOCTH XUMUYECKOTO 000PYAOBAHUS U TIOCTEACTBUIA
KOPPO3HOHHOT'O BO3/I€HCTBHUS;

- METObI 3aIIUTHI OT KOPPO3UH;

- (pu3HUeCcKUil CMBICT MPOLIECCOB, MPOTEKAIOIIMX HA HJIEKTPOAaX.

ymemp:

- OIIGHUTh XapakTep BIHUSHUS OKpYXKAlIled WU TPOU3BOJCTBEHHON cpeapl Ha
3aKOHOMEPHOCTH TE€UEHUS] KOPPO3UOHHBIX MPOLIECCOB;



- OIpEAEATh HA OCHOBE 3KCIIEPUMEHTANIBHBIX UCCIIEIOBAHUN U JIUTEPATYPHBIX JaHHBIX
TOKHU Y NOTEHIMAJIbl KOPPO3UH, IOKA3aTENN KOPPO3UH;

- pa3paboTaTh KOMIUIEKC MEPOTIPUATHIA MO 3alIUTE METAIJIOB OT KOPPO3HU;

- IPOU3BOIUTH OLIEHKY KOPPO3UOHHOM CTOMKOCTH MaTepUalIOB B arpECCUBHBIX Cpeax.

enaoemu:

- pa3IMYHBIMU CIIOCO0AMU 3aIUTHl MAaTEPUAIOB OT KOPPO3UOHHOIO Pa3pyILIECHNUS;

- JaHHBIMH O KOPPO3HOHHBIX XapaKTEPUCTHUKAX METAJUIOB U CILUIaBOB;

- JaHHBIMHM, T[O3BOJISIIOIIMMU  BBIOpaThb  HEoOXoAMMOE  00OpyIdOBaHHE U
KOPPO3UOHHOCTOMKHI MaTepua JUisl €ro U3rOTOBJICHHUS.

3. KpaTtkoe conep:kaHue 1UCHUILINHBI.

Teopernueckre 0OCHOBBI KOPPO3UHU

3HaueHue, LeIM M 3aJaud AUCUUILIMHBL. COBpEMEHHOE OIpeieieHHe KOPpO3UU U
CONPOTHBIIEHUSI MaTepHasloB. 3HaueHHEe OOpBHObI ¢ Koppo3uel. OCHOBHBIE pa3Jesibl U MOHATHS
mucuumnHel. Knaccudukanust BUIOB pa3pylieHUs] MaTepHalioB MOJ JEHCTBHEM arpecCHUBHBIX
cpen. KonnuecTBeHHas orieHKa KOPPO3MOHHOTO Pa3pylIEHUsI MaTepraioB. DIEKTPOXUMUYECKAs]
U XUMHYECKasi KOppo3us.

OcHoBHble TOHATHS d3aekTpoxumuu. IlpoBomuuku [ w Il poma. DnexTponm3 kax
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBII Mpol1iecce.

Knaccudukanus npoBoIHUKOB U MPOXO0KI€HUE MOCTOSHHOTO 3JIEKTPUUECKOT0 TOKA Yepe3
AIIEKTPOXUMUYECKHE CUCTEMbl. OCHOBHbBIE TUIIBI ANEKTPOXUMUYECKUX CUCTEM U MX COCTABHBIE
yactu. OmnpezneneHue NOHATUN Katod M aHOJ. OTINYMTETbHBIE NMPU3HAKH AIEKTPOXUMUYECKUX
peaKuum.

3axonbl Dapajes, Kaxymuecs OTKIOHEHUA. BbIX0 O TOKY.

IIpyurHBI BO3HUKHOBEHHUS DJJICKTPOXMMHMYECKOTO IOTCHIMAJIA HA TIPAHULE DJJICKTPOL-
pactBop. PaBHOBecme B JNEKTPOXMMHYECKOM Lenmu. OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIE
MOJIypeaKLUU U MOHATHE 3JIeKTpoaHoro norteHuuana. Knaccudukanus snekrponos. Konnenuus
3JIEKTPOHHOTI'O PAaBHOBECHSI HA TPaHMLIE AIeKTpoA-MeTaul. Kinaccupukanus 31eKTpoXuMUIEcKuX
ueneit. [IpaBuiio 3HakoB u pacuet /1C.

Bopopoausblil snekTpoa M cTaHAapTHas BOAOpPOAHAs IIKajda. KHUCIOpPOAHBIA AIEKTPOS.
Huarpamma ITyp6e. MemOpaHHbIe paBHOBECHE, MEMOpPAHHBIN TTOTCHIIHAIL

CrpoeHne JBOWHOTO 3JIEKTPUYECKOTO CIIOs

OCHOBBI WEKTPOXUMUYECKOU KUHETUKH

OOmiast  XapakTepuCTHKa  DJIEKTPOXUMHUYECKUX  mpoueccoB.  Ilomspuzanmonnas
XapaKTEPUCTHKA B YCIOBUAX JIMMUTHPYIOLIEH CTaAuM MacconepeHoca. MeTo Bpallaromerocs
JMCKOBOTO JJIEKTPOJA.

Teopus 3ameieHHOro paspsiia U €€ COBpeMEeHHOe 00OCHOBaHME. MeTonbl U3ydeHus
CTazuil pa3psa-MOHU3ALMHA. 3aKOHOMEPHOCTH JIEKTPOJHBIX IIPOLIECCOB B YCIOBUAX MEAJIECHHOU
XMMHMUYECKOH CTazuu. MHOrocTauiiHbIe peakluu C IOCJIEI0BATEIbHBIM IIEPEHOCOM AIIEKTPOHOB.

OneKTpoJHbIE NOTEHIUANBI M TEPMOIMHAMUYECKAs: BO3MOXKHOCTb KOPPO3HUH.

Koppo3usa B kucnblx pactBopax. MexaHusM BoccTaHOBJIEHMs Bogopona. Kopposus B
HEHTpaJIbHBIX M IIEJOYHBIX cpefax (KUCIOpOoIHas Kopposus). MexaHH3M BOCCTaHOBIJICHUS
KHCIIOpO/a.

[Tonsipu3annoHHble JUarpaMmbl KOPPOAUPYIOIUX MeTaIoB. CHATHE MOJIIPU3ALMOHHBIX
KpuBbIX. Pacder ckopocTell KOppo3HuH IO MOJSAPU3ALMOHHBIM JaHHBIM. BiMsiHME COOTHOLIEHUS
IUIOLIa/IeH KaToAa U aHOJIa Ha TOKU KOPpOo3uH. Teopus KaTOJAHOM 3alllUTHI.

[TaccuBanusa. Xapakrtepuctuka naccuBauuun u @Pnane mnoreHuuan. [loBenenue
naccuBaTopoB. [[accuBHOCTB k€j€3a B a30THOM KUCIIOTE.

Bnusinue BHYTpeHHHMX (aKTOpOB Ha KOPPO3HMOHHOE IMOBEJIEHHE: MpHpOJia METaia,
COJiepKaHWe W CTPYKTypa CILlaBa, COCTOSHHE M 0O0pabOTKa MOBEPXHOCTH, MEXaHHUYECKHUE
HaIpsHKEHUS.



Bnusiaue BHemHMX (AKTOPOB Ha KOPPO3HMOHHOE IIOBEICHHME: COCTaB M XapakTep
arpecCUBHOM cpelbl, TeMIlepaTypa, JAaBJIEHUE, CKOpPOCTb JBM)KEHHUS CpPElbl, BHELIHSIA
MOJISIpU3aliksl, KOHTAKT C METaJlIaMU M HEMETaJJIaMu.

3ammTa oT KOppo3uu 00paboOTKOM cpebl

VY nanenue arpecCUBHbIX KOMIIOHEHTOB, IOHWKEHUE KOHLIEHTPALIMHA OKUCIIUTEIEH

WNuruburopsl kopposuu. Onpenenenue, kiaccuukaus, MEXaHu3M AeHCTBUS (MEXaHU3M
MacCUBAllMd W WHTHOMPOBAaHWS) © OOJACTH TPHUMCHEHUS WHTHOUTOPOB  KOPPO3WHU.
Heopranuueckue uHruOutopsl kopposzuu. OpraHuyeckue HHIMOUTOpBI KOPPO3UH, BKIHOYAsS
KOHCUCTEHTHbIE CMAa3KW M MHTUOUTOpHI TpamieHus. Jleryuume (mapo-¢azHble) MHIMOUTOPHI
Onenka 3pGeKTHBHOCTH IEHCTBHSI MHTHOUTOPOB (3aIIUTHBINA d(PPEKT).

4. O0beM yueOHOM THCHHMILINHBI

Buibl yueGHOM paboThI B 3E B akaziem. yacax
OO01ast TPY/10€MKOCTh THCHUILIMHBI 10 Y4eOHOMY MJIaHy |2 72
AYIMTOpPHBIE 3aHITHS: 8/9 32
JlaGopaTtopHbie paboTsr (JIP) 8/9 32
CamocrosiTeibHas padora (CP): 10/9 40

Bua KOHTPOJISA: 3a4eT ¢ OLEHKOM - -

Buip1 yue6HOM paboThI B 3E B actponom. yacax
O6Iasi TPYI0eMKOCTh JHCHUIJIMHBI 10 y4eOHOMY MJIaHy |2 54
AYIMTOPHBIE 3aHSITHS: 8/9 24
JTaGoparopHbie paboTsl (JIP) 8/9 24
CamocTosiTebHas pagora (CP): 10/9 30

Bux KOHTPOJISA: 3a4eT ¢ OLEHKOM - -

AHHOTANUA padoyeill MPOrpaMMbl THUCHUILIHHBI
Kypcogoii npoekT no memopannoii texnosoruu (b1.B./IB.10.01)

1. Heap AUCHUIIMHBI — (DOPMUPOBAHHE ONBITA MPAKTUYECKOW JEATEIBHOCTH TIO
pEeIIeHUI0 HayyHbIX W TPUKIAAHBIX 3a7a4 10 pa3paboTKe H peau3alid dSHEpPro- u
pecypcocOepexeHusi MyTEM HHTErpallid  MEMOpaHHBIX TMPOIECCOB B  TPAAUIIMOHHBIC
TEXHOJIOTHYECKUE CXEMBl pa3leliecHHss B XUMHUYECKOHW TEXHOJOTUH, HEPTESXUMHH H
OMOTEXHOJIOTHH.

2. B pesyabrare wu3ydYeHMs [JAUCHUILIMHBI O00y4YaWUIWiicd 10 NporpaMmme
0akajiaBpUaTa J0JIKeH:

Osnaoems cnenyromumu npodeccuoHanbHbIMU KomieTeHIusaMu (I11K):

— CIIOCOOHOCTH OCYIIECTBIIATH TEXHOJIOTUYECKHUI MPOIIECC B COOTBETCTBUHU C PETIIAMEHTOM
U  HCHOJB30BaTh TEXHUYECKHE CpPEICTBA Ui HM3MEpPEHUs OCHOBHBIX MapaMeTpoB
TEXHOJOTMYECKOTO MpoIecca, CBOMCTB Chiphs 1 mpoaykinu (ITK-1);

— CIMOCOOHOCTh y4YacTBOBaTh B COBEPIICHCTBOBAHUU TEXHOJOTHYECKHUX MPOIECCOB C
MO3UIIUI PHEPTO- U pecypcocOepekeHusi, MUHUMH3AIUU BO3JCHCTBHS Ha OKPYKAIOIIYIO Cpely
(ITK-2);

— CIMIOCOOHOCTH UCMOIL30BATh HOPMATUBHBIE TIOKYMEHTEHI 110 Ka4eCTBY, CTAaHAAPTH3AIUU U
cepTuduKanuu npoaykToB u usaenuii (I1K-4);

— CMOCOOHOCTh BBIOMPATh TEXHMUYECKHWE CPEJICTBA M TEXHOJOTWH, HaIpaBlieHHbIC Ha
MUHUMH3AIHAIO0 aHTPOTIOTEHHOTO BO3/ICHCTBHS Ha OKpyxatoiyto cpeay (ITK-5);

— CIIOCOOHOCTH UCIOJIb30BaTh 3JIEMEHTHI KOJIOr0-3KOHOMHUYECKOI0 aHAIM3a B CO3JaHUU
dHEpro- u pecypcocoeperaronux rexnosoruii (I1K-8);



3unamo:

. 3aKOHOJATEIbHbIE W HOPMAaTUBHBIE IPABOBbIE aKTbl, pErJIaMEHTUPYIOLIUE
NESITEIbHOCTD NPEANIPUATHS;

. OCHOBHBIE  IPUHLUIBI  OpPraHU3allid  XUMHUYECKOIO  IIPOU3BOJCTBA,  €r0
UEPAPXUUECKYIO CTPYKTYPY, METOBI OLIEHKH 3()(H)EKTUBHOCTH POU3BO/ICTBA;

. IPUHLMINATbHbIE KOHCTPYKIIMY MEMOPAHHBIX 2JIEMEHTOB, MOJYJIEH U aNlapaTosB;

. NPUHIUIBL  pa3pabOTKM M pacyera TEXHOJOTHYECKMX CXeM MeMOpaHHBIX
YCTaHOBOK;

. OCHOBBI ()YHKITMOHUPOBAHUS PhIHKA MEMOPAHHOM TEXHOJIOT HH.

Ymemon:

. UCIIOJIb30BaTh  pe3yJbTaThl  JIaDOpATOPHBIX  MCCIENOBAaHUNM B  pacuerax
MeMOpaHHBIX YCTaHOBOK;

. BBITIOJIHATh M UUTATh YEPTEKU TEXHUUECKUX H3ICIUNA C y4eTOM JEHCTBYIOIIMX
CTaHJIapTOB;

. pa3pabaThIBaTh TEXHOJOTUYECKHE CXEMbl MEMOpPAaHHBIX YCTaHOBOK;

. ompenensiTh MecTo W APPEKTUBHOCTh HCIOIB30BAHUS CTAIUU MEMOPAHHOTO
pazaenieHus: B TEXHOJIOTMYECKON cXeMe MpOU3BOICTBA;

. OTIPENENATh ce0eCTOMMOCTh POAYKIINH;

Bnaoemuw:

. METO/IaMHU pacyeTa paboynx mapaMeTpoB IMpoliecca MEMOPaHHOTO pa3AeIeHHUS;

. crocob6aMu U mprueMaMy U300pakeHHsl MPEAMETOB Ha IIIOCKOCTH;

. MeroJaMu aHanmu3a d((eKTUBHOCTH pabOThl OTHAENbHBIX amnmapaToB |
XMMHUYECKOTO MTPOU3BO/ICTBA B LIEJIOM;

. METO0/1aMU BbIOOPA ONTUMAJIbHOM KOHCTPYKIIUU MEMOPaAHHOTO MOTYJIS;

. HaBbIKAMU PAcyeTOB IO HKOHOMHUYECKOMY OOOCHOBAHHIO BbIOOpa CHIPHS,

SHEPTEeTUYECKUX CPEJICTB U PAIMOHATHPHOMY Pa3MEIICHUIO IPEANPHUSITHIA;

3. Kpartkoe coaep:xanue TUCHMILIUHBI:

1. CocTtaBneHue 10roBopa ¢ 3aKa3uuKkoM:

HcnonHurens — ydpexaeHHass KOHCAITHHIOBAs KOMITaHUS; 3aKa34lK — 10 YCMOTPEHHUIO
PYKOBOJUTEIIS; TEKCT JOroBopa — mo HopMam ['paxmanckoro Kopekca P®; HanmeHOoBaHUe
paboThl « «Pa3paboTka OW3HEc-TUTaHA TMPEANPHATHS....»; [IEHA JIOTOBOpA YCTaHABIMBACTCS
CTYICGHTOM (aBTOPOM); CPOK JCHCTBUS — 110 Y4COHOMY IIJIaHY.

2. CocraBnenne Texauueckoro 3aganus K gorosopy (o 'OCT 15.201-2000):

MECTO pa3MEIICHUS; MPUBS3KA K JCUCTBYIOUIEMY NPEANPHITHIO (€CITU MMEETCs); IeIh
MIPOEKTA; COCTaB MPOCKTUPYEMOTO MPEANPHUATHS (OT CKJIaga O OYMCTHBIX); pabovre TUIOMA/IN;
YPOBEHb aBTOMATH3AIIMU; PEXKUM PaOOThI; MOMKa, CTEpUITH3AIINS, TPO(UIaKTHKa 000pYyI0BaHUS;
KiaccuuKanus MOMEIICHUH; pecypc 000py/I0BaHUs; TEXHUKAa 0€30TIaCHOCTH W OXpaHa TPpy/a;
3alUTa OKPYXKAKOIIEH Cpeibl; 00ecIIeYeHNe KaueCcTBa; SKOHOMUYECKUE OLICHKH.

3. CuHTe3 TeXHOJOTMYeCKON CXEeMBbI POU3BOJICTBA!

MPUHATUE TPUHIUIHATIBHBIX PEIICHUH 1O BBIOOPY W IMOCIEIOBATEIBHOCTH CTaIui, C
Y4ETOM BO3MOXKHBIX PEIMKIOB, BHIBOJA W BBOJIA MPOMEKYTOYHBIX MPOJIYKTOB U PEAreHToB, C
OTIpeJieiecHUEM OTXOJIOB; COCTAaBJICHHE OJOK-CXEMbl TMPOU3BOJCTBA C M300paKEHHEM BCEX
BXOJISAIIUX, BEIXOAAIIUX U PEIIUKIOBBIX TOTOKOB.

4. Pacuer marepuanbHOro Oanaxca.
5. Pacuer TemoBoro GanaHca:
6. Pacuer 1 BbIOODP BCIIOMOTATENILHOTO 000PYA0BAHUS:

[0 pe3ylbTaTaM MAaTEPUAJIBHOTO W TEIUIOBOTO PacuyeTOB PACCUMUTBHIBAIOTCS OCHOBHBIE
napameTpsl 000pyJOBaHHUs, 0 KOTOPHIM €r0 MOKHO BBIOpATh B Karajorax; Oonpeaessercs THIIL,
pasMephl U KOJIMYECTBO €AMHUI] K&KIOTO BUIa 000PYI0BaHUs (HACOCHI, KOMIIPECCOPBI, EMKOCTH,
TEMNIOOOMEHHUKH, (UIBTPBI, JPOOWIIKH, CMECUTENH, CYUIMJIKH, J103aTOpbl, (pacoBoUHbIE
arperatbl, a0copOepbl, peKTH(PUKALMOHHBIE KOJIOHHBI, PEaKTOPHI U T.11.).



1. BrinosiHeHne yepTeska anmnaparypHO-TEXHOJIOTHUecKoi cxemsbl 1o Hopmam ECKJI
C cOCTaBJIEHHEM clielU(pUKAIUU 000PyI0BAHUSL.

8. [Ipunstue pemennii no KUIInA:

OTIPE/IEIIAETCS IEPEYEHb BCEX KOHTPOJIUPYEMBIX TAPAMETPOB 10 TEXHOJIOTMYECKOH cXeMe
(pacxon, ypoBeHb, Temmeparypa, AaBieHue, pH, colepikaHue KOHKPETHBIX KOMIIOHEHTOB);
OIPENENAIOTCS MPEAEBI IOMYCTUMOTO KOJIEOAHUsI KOHTPOJIMPYEMBIX IIapaMETPOB; ONPENEIIAETCS
IIepeyeHb BCEX AaBTOMATHUYECKH MOJJEPKUBAEMBIX IapaMETPOB; pPa3padaThIBAIOTCA CXEMbI
aBTOMAaTUYECKOT0 MOJIEP)KaHUs MapaMeTpoB (AaTUMK YPOBHS — HACOC, JATUYMK JIAaBJICHUS —
apoccenb, pacxon — Oaimac u T.1.); Bce npuHsThie pemenus nmo KUIIMA m3oOpaxaroTcs Ha
annapaTypHO-TEXHOJIOTUYECKOH cxeMe.

4. O0beM yueOHOM THCHHIIINHBI

Buel yue6HOM paboThl B 3E B akanewm. yacax

O01mas Tpy10eMKOCTh JMCHUIIJIMHBI 110 Y4eOHOMY ILUIAHY 2 72

AYIUTOpPHBIE 3aHATHUS: 8/9 32
71a00pATOPHBIC 3aHATHS 8/9 32

CamocrosiTeIbHas padora: 10/9 40

Buowvt konmpona: 3a4éT ¢ oueHKOM

Buner yue6HOM paboTh B 3E | B actpoHom. "acax

OO0uasi TPyA0eMKOCTh M CHHUILIMHBI 110 Y4e0HOMY ILIAHY 2 54

AYIUTOPHbBIE 3aHATHSI: 8/9 24
1a00paTOPHBIC 3aHATHS 8/9 24

CamocTosiTeJIbHAs padoTa: 10/9 30

Buowt konmpona: 3a4éT ¢ oueHKOM

AHHOTAIUA padoyeil MPOrpaMMbl THCUUILIHHBI
KypcoBoii npoexkT no uHHOBanuoHHbIM MaTtepuasiam (b1.B./1B.10.02)

1. Heab iucuMnanHbI — CyIIECTBEHHOE PAaCUIMPEHUE, CUCTEeMAaTHU3allHsI 3HAaHUM B 007acTH
OpraHM3allii W YIPaBICHUS pEeCcypcaMH XHMHUYECKUX MPOU3BOJCTB Ha NpUMepe OOBEKTOB,
WCIOJIb3YEMbIX MPY BBITIOJTHEHUH BBITYCKHON KBaTU(UKAMOHHON paboThl OakanaBpa.

Jucuumnnuna «KypcoBoil mpoeKT Mo MHHOBAIMOHHBIM MaTepHagam» MO3BOJISIET OCBOUTH
OCHOBHBIE TIOJIO’KEHUS CIEAYIOIIHNX Pa3/IesIOB: KOMIUIEKCHBIIM aHAIN3 U OIIEHKa IIeJiel U pECypcoB
XMUMHKO-TEXHOJIOTHYECKOTO TPOIecca, HUCHOJIb30BaHUE METOJAUYECKOTO OOecreueHus 3ajad
ONTUMM3AINHA XUMHUKO-TEXHOJIIOTUYECKUX MPOIIECCOB B pecypcocOepexeHI , OpraHn3alMoHHO-
HKOHOMMUYECKHE U TEXHOJIOTHUYECKUE PACUETHI 0OBEKTOB XUMHUUYECKOM TEXHOJIOTUH, HTHHOBALIUS U
KOMMeEpIHAIn3alusg B TEXHOJOTUH, TECTUPOBAHUE DPa3pabOTOK Ui OLEHKU 3((HEKTHUBHOCTH
MCIO0JIb30BaHUS UHHOBAIIMOHHBIX MaTepUasoB.

Henu 1 3agauu IUCUUIUIMHBI TOCTUTAIOTCS ¢ TOMOIIBIO:

— TEOPETHYECKON M MPAKTHYECKONH TOArOTOBKM CTYACHTOB B 00JacTH HHEPro- M
pecypcocOepexeHus] XHMUYECKUX, HEPTEXUMUIECKUX U OMOTEXHOJIOTMUYECKUX MPOU3BOCTB,

— MOJIETUPOBAaHUS OPraHU3ALMOHHO-YIPABIEHYECKUX U TEXHOJIOTUYECKUX MPOLIECCOB Ha
BCEX dTamax »XU3HEHHOTO IUKJIa (QYHKIMOHHUPOBAHUS XUMHUKO-TEXHOJIOTHUECKON CHCTEMBI;

— W3y4eHHs] TPHUHIMIIOB MPOIECCOB HMHHOBAIIMM M KOMMEpPIHAIU3allud OObEKTOB
XUMUYECKUX OTpaciaedl TPOMBIILIEHHOCTH

— M3Y4YeHHs] TPUMEPOB TMPAKTUYECKOW peaTu3allii SHEPro- pecypcocOeperarnmx
MPOLIECCOB XUMHUKO-TEXHOJIOTUYECKUX CUCTEM.

2. B pe3yabrare wu3ydYeHMs JAUCHUILIMHBI O0Y4YaWIIUiicA 1O NporpaMmme
0akajlaBpUAaTa J10JIKEeH:



Oobnadamp crieyomUMU KOMIIETCHIIUSIMU:

— CMIOCOOHOCTH OCYIIECTBIISATH TEXHOJIOTUIECKHH MTPOIIECC B COOTBETCTBHH C PETIIAMEHTOM
U UCIOJB30BaTh TEXHUYECKUE CPEACTBA JUISI HM3MEPEHUS OCHOBHBIX IApaMETpPOB
TEXHOJIOTUYECKOT0 TpoILecca, CBOMCTB chIpbs U npoaykimu (11K-1);

— CIMOCOOHOCTh y4acTBOBaTh B COBEPIICHCTBOBAHUU TEXHOJOTHYECKHX IPOIECCOB C
MO3UIIMH PHEPTO- U PeCcypcocOeperKeHUsl, MUHUMH3AIIUU BO3JCHCTBHS Ha OKPYKAIOIIYIO CPEIY
(IIK-2);

— CIIOCOOHOCTH MUCIOJIE30BATh HOPMATHBHBIE JIOKYMEHTHI 110 KA4€CTBY, CTAaHAAPTH3AIUU U
ceprudukanmu npoaykToB u uznenuii (I1K-4);

— CIOCOOHOCTh BBIOMPATh TEXHHYECKHWE CPEJICTBA M TEXHOJIOTWH, HAIpaBJICHHBIC Ha
MHUHUMH3AIIHIO0 aHTPOIIOTEHHOTO BO3ICHCTBHS Ha OKpysxatoriyto cpeay (ITK-5);

— CIIOCOOHOCTE HMCIIOJL30BaTh 3JIEMEHTHI KOJOT0-3KOHOMUYECKOI0 aHAJIN3a B CO3JJaHUU
3HEPro- u pecypcocodeperaromux trexuonoruii (ITK-8);

B pe3ynbTaTe n3ydeHUs: JUCUUIUIMHBI CTYJICHT JIOJKEH

3HamMb:

— TMPHUHIMIIBI  CUCTEMHOTO AaHaJIM3a W HX M[PUMEHEHHE B 3aJadyax »dSHEpro-
pecypcocOepekeHnst 00bEKTOB XUMUYECKON TEXHOJIOTHH;

—  QITOPUTMBI  TEXHHUKO-DKOHOMHUYECKOTO  aHaimm3a J(PGEeKTUBHOCTH  XUMHUKO-
TEXHOJIOTHYECKHX CHCTEM;

- CroCOOBl  TPENCTABIEHUS W  HMHTEPIPETAIlMH  PE3yJAbTaTOB  MPOIECCOB
KOMMEPIHATIA3AIIUH NTHHOBAITMOHHBIX pa3pabOToOK;

— OCOOCHHOCTH TPUKIATHBIX WHKEHEPHO-TEXHUUYECKHX 3a7ad OOBEKTOB XUMUUYECKOU
TEXHOJIOTHH.

ymembw:

— MPUMEHSTh METOJIbl KOMMEpPLUHAIU3AMN Ha Pa3JIMYHBIX ATanax >KU3HEHHOTO ITMKIIAa
XUMHKO-TEXHOJOTHYECKUX CUCTEM;

— WCIIOJIb30BaTh COBPEMEHHOE METOAMYECKOe 00ecreueHrne TEXHHKO-IKOHOMUYECKOTO
aHaJIM3a MHHOBAIIMOHHBIX XMMHKO-TEXHOJIOTHYECCKUX CHCTEM.

é/1a0emb:

— NPUHIMIIAMHA MOJICIUPOBAHUS XUMUKO-TEXHOJIOTUYECKUX MPOIIECCOB;

— QITOPUTMHYECKUM M MPOTPAMMHBIM OOECIEYCHHUEM PEIICHUS OpraHU3aluOHHO-
YIPaBJICHUYECKUX, TEXHUKO-DKOHOMHYECKUX U TEXHOJOTMUYECKUX 3a]1ay.

3. Kparkoe cogep:xaHue JUCHMILIHHbI.

BBenenue.

Onpenenenre XMMUKO-TEXHOJIOTHYECKOTO MPOIECCa B COCTABE XUMHMKO-TEXHOJIOTUYECKOM
cuctembl (XTC). Lenu u pesynbratel XTII. Mcnons3oBaHue METOI0I0TUM CUCTEMHOTO aHAIIM3A.

PazpaboTka opraHu3annoOHHO-TEXHOJIOTHYECKON MOICIH.

Omnpenenenue 1enei U pecypcoB XUMUKO-TEXHOJIOTUYECKOH cuctembl. Knaccuduxarus u
XapaKTEPUCTUKU PECYPCOB XUMUKO-TEXHOJIOrn4yeckoro npouecca B cocrae XTC. HopmatupHbie
u pernameHTupyromue AokyMeHThl. Omnpenenenue stanoB XTC. Huxn [lemunra. Xumwuxo-
TexHosoruyeckue mnpormeccbl B cocrae XTC. [lekomnosumus. OnpeneneHrne NPUHLIUIIOB
ynpasienus XTII. @opmuposanne crpykrypHoi moaenu XTC u XTIIL

Pacu€r u onieHka BIUsHUE pECYpCOB Ha PE3yJIbTaT XUMHUKO-TEXHOJIOTUMYECKOTO ITPOLIECCa.

Crnenudukanus texunonoruii. Texnomorumueckue pacu€tel XTII. Texnomorumueckue u
opraHu3alMoHHO-TexHuueckue mokazarenn XTC wu XTI  OnTtumusanuss  XMMHKO-
TEXHOJIOTMYECKUX MpoleccoB. ONTuMH3MpyeMble M ONTUMHU3HUPYIOUIUE IEPEMEHHBIE.
TexHomornuecknue ¢ OPraHU3alMOHHO-DKOHOMHUYECKHE orpaHuyeHus. OpraHu3anuoHHO-
texHonorndeckue mnokazatenu XTI u XTC. Ananu3, xnaccudukanuss U OLEHKA BIUSHUS
nmokasareneil Ha pesynbTaThl (QyHkuuoHupoBanuss XTC. Kpurepun sddexruBHOCTH (715
WHHOBAIIMOHHBIX MaTepualioB B coctaBe X TC).

TexHUKO-DKOHOMUYECKUI aHamu3 (QYHKIIMOHHUPOBAHUS XUMHKO-TEXHOJOTHYECKOTO
nporecca



B3aumHoe BiMSIHME TEXHUKO-PKOHOMHYECKHUX, OPraHU3ALMOHHBIX U TEXHOJOTHYECKUX
noxka3zateneit XTC (Ha mpumepe NHHOBAIIMOHHBIX MaTepranoB) KomMeprmanuzamus u Tpaacdep
MHHOBAIIMOHHBIX TeXHOJIOTUH. [IpakTHueckas peanuzauus. AHaJIN3 CpeACTB KOMMEpIUaIU3alun
texHonoruil. KomruiekcHas onenka pecypcoB XTC kak (hakTopoB KOMMEpIHMAIH3ALUU U
TpaHcdepa TEXHOJOTHI C y4ETOM HCIIOJIb30BaHMS WHHOBAIMOHHBIX MaTepuasoB. Peamm3arus
TEXHUKO-3KOHOMMUYECKUX PEIIEHUH NMHHOBAI[MOHHBIX TEXHOJOT UM

4. O0beM yueOHOM THCHHMILINHBI

Bupl yaeOHOI paboThI B 3E B akanem. yacax

O01mas Tpy10eMKOCTh JMCHUIIJIMHBI 110 Y4eOHOMY ILUIAHY 2 72

AYIUTOPHBIE 3aHATHUS: 8/9 32
1a00paTOpHbBIC 3aHSITHUS 8/9 32

CamocrosiTejibHasi paboTa: 10/9 40

Buowvt konmponsn: 3a4éT c oueHKoi

Bunpt yue6HOM paboTh B 3E | B actpoHom. gacax

OO0uasi TPyA0eMKOCTh M CHHUILIMHBI 110 Y4e0HOMY ILIAHY 2 54

AYJIMTOpPHBIE 3aHITHS: 8/9 24
7a00paTOpHbIE 3aHSATHS 8/9 24

CamocrosiTeibHasi padora: 10/9 30

Buowvt konmpona: 3a4éT ¢ oueHKOM

4.5. IlpakTuku
AHHOTaIus padoyeid mMporpaMMbl
YyeOHasi NPAKTHKA: MPAKTHKA 10 MOJYYE€HUIO EPBUYHBIX NPO(PecCHOHAIBLHBIX YMEHUH U
HaBbIKOB (b2.B.01 (VY)).

1. Leablo mNpoXOXICHHUS Y4eOHOM MpPaKTUKU SIBISIETCS TMOJydeHHe OakajiaBpaMu
MEePBUYHBIX MPOPECCUOHATBHBIX YMEHUIN U HABBIKOB. YueOHasi MPAKTHKA MOXKET MPOBOJUTHLCS B
CTPYKTYPHBIX TMOJpa3ieieHus X yHuBepcurera. CpoOKH MPOXOXKJIEHUS Y4eOHOM NpaKTUKH
YCTaHaBIMBAIOTCA B COOTBETCTBUU C YUEOHBIM IJIAHOM ITOATOTOBKH.

2. B pe3yabTtare mnpoXoxkIaeHHs TMPAKTUHKU O0O0y4aloMiici 1O NporpaMmme
0akajiaBpUaTa J0JIKeH |

061a0emp CIEYIOIUMUA KOMIIETCHIUSIMHU:

CIOCOOHOCTBIO OCYIIECTBIIATH TEXHOJIOTUYECKUI POIIECC B COOTBETCTBUU C PETIIAMEHTOM
M UCIHOJB30BaTh TEXHUYECKHE CpEACTBA JUIsI HM3MEPEHHsT OCHOBHBIX  I1apaMeTpOB
TEXHOJOIMYECKOTO MpoIiecca, CBOMCTB chiphbs 1 mpoaykiun (ITK-1);

CHIOCOOHOCTBIO  CIEAUTh 3a  BBINOJHEHHWEM TMpaBHJI TEXHUKH  O€30MacHOCTH,
MIPOM3BOJICTBEHHOW CaHUTApUM, TMOXKApHOW O€30macHOCTH W HOPM OXpaHbl Tpyda Ha
npeanpustusx (ITK-6);

MIPUPOJIHBIX CPEJl, UCIOIB30BATh KOMIIBIOTEPHBIE CPEJICTBA B HAYYHO-UCCIIEOBATENBCKON
pa6ore (ITK-14);

CIIOCOOHOCTBIO  TUIAHUPOBATh  OKCIEPUMEHTAIbHBIE  HCCIENOBaHUS,  IOJy4aTh,
00pabaThIBaTh M aHATU3UPOBATH NOTy4YeHHbIE pe3ynbTathl ([TK-15);

3. Kpartkoe conep:kaHue JUCHUILINHBI.

Y4eOHast MpaKTUKa MOXET MPOBOJUTHCS B CTPYKTYPHBIX MOAPA3/ICTICHUSIX YHUBEPCUTETA.
Cpoku mpoxXosk/IeHUs! y4eOHOM IPAKTUKHU YCTaHABIMBAIOTCS B COOTBETCTBUH C YUEOHBIM TIIIAHOM
MIOATOTOBKH.

4 O0BbeM TUCHUIIIMHBI



O0BeM

Buisr yue6HO#M paboTh B 3aueTHBIX B akaznem.
CIMHUIIAX Jacax
OO01mas TPy10eMKOCTh JUCHHUIJIMHBI M0 Y4eOHOMY 3,0 108
IJIAHY
AYJIUTOPHbBIE 3aHATHSI: - -
CamocrosiTesnnHasi padora (CP): 3,0 108
NunuBuayaipHOE 3a1aH1E 0,5 18
CamocTosTenbHOE OCBOCHHUE 3HAaHUM, YMEHUN U 2,5 90
HABBIKOB 10 ITpOrpaMMe yueOHOW MPaKTUKU
Bu KOHTpOJIsi: 3a4eT / IK3aMeH 3auer ¢ OlleHKO#i

O6bem
Busr yueOHO# paboThI B 3aueTHBIX B actpoHoM.

SIMHUTIAX Jacax
OO0masi Tpy10eMKOCTb AUCHUIIMHBI 110 y4e0HOMY 3,0 81
MJIAHY
AyIUTOpHBbIE 3aHATHS: - -
CamocronTesannasi padora (CP): 3,0 81
NunuBuayabHOE 3a1aHIe 0,5 13,5
CamocTosTeTpHOE OCBOCHHUE 3HAHUHN, YMEHUN U 2,5 67,5
HABBIKOB TI0 ITpOrpaMMe yIeOHOH IPAKTHKU

Bua koHTpoOJIA: 3a4ueT / IK3aMeH 3ayer ¢ OLEHKOM

AHHOTamus padoyeid NporpaMmmal
IIpou3BoaCTBEHHAS MPAKTHKA: MPAKTHKA 110 MOJYy4YeHUI0 NPOdeCcCHOHAIbHBIX YMEHUH U
onbITa npodeccuonaabHoi AesareabHocTH (B2.B.03(I1))

1. Heabo mpou3BOACTBEHHOMN MPAKTUKH SIBJSICTCS TIOJydeHHEe OaKkajlaBpaMH TIEPBUYHOTO
OTbITa MPOGECCUOHATHHOU JIEATETHLHOCTH.

2. B pe3yabraTe mNpOXOKIeHUS MNPAKTUKHA OOydalouuiics M0 mporpaMmme
0akajiaBpuaTa J10J/IKeH:

osademp CICAYIONTUMHA KOMIIECTCHITUSIMU:

- CITOCOOHOCTBIO OCYIICCTBIIATh TEXHOJIOTHYECKHUH TIPOIECC B COOTBETCTBUHU C
periaMeHTOM W HMCIOJIb30BaTh TEXHUYECKUE CPEICTBA I MU3MEPEHHUS OCHOBHBIX IapaMeTpPOB
TEXHOJIOIMYECKOTO MpoIiecca, CBOMCTB chiphs 1 mpoaykiun (ITK-1);

- CIOCOOHOCTBIO YU4aCTBOBATh B COBEPIICHCTBOBAHUN TEXHOJIOTMUECKUX MPOIIECCOB
C TIO3UIIMI SHEPro- U pecypcocOepekeH s, MUHUMU3AINH BO3ICHCTBUS HA OKPYXKAIOIIYIO Cpeay
(I1K-2);

- CIIOCOOHOCTBIO HMCITOJIB30BaTh COBPEMEHHBbIC HWH(MOPMAIMOHHBIE TEXHOJOTHH,
MIPOBOAUTH 00pabOTKy MH(OPMALIMK C MCTIONIB30BAHUEM MPUKIIATHBIX MPOTpaMM U 0a3 JaHHBIX
JUI pacueTa TEXHOJOTHYECKHX MapaMeTpoB 00OPYAOBAHHUS U MOHHUTOPUHTA MPHUPOJHBIX CPEl
(ITK-3);

- CIIOCOOHOCTBIO  HCIIOJIB30BaTh ~ HOPMATHUBHBIE
CTaHJapTU3AIMU U cepTHdUKAIK TpoayKToB U u3aenuii (ITK-4);

- TOTOBHOCTBIO 000CHOBBIBATH KOHKPETHBIE TEXHUUECKUE PEIICHUS MPHU pa3padboTKe
TEXHOJIOTMYECKUX MPOIIECCOB; BHIOMPATh TEXHUYECKUE CPEACTBA U TEXHOJIOTHH, HANpaBlIeHHBIC
Ha MHHUMU3AIMIO aHTPOTIOTCHHOTO BO3/ICHCTBUS Ha oKpyxatomyto cpeny (ITK-5);

- CIIOCOOHOCTBIO CIICIUTh 3a BBHITIOJHEHHEM TMPaBWJ TEXHUKH O€30MacHOCTH,
MIPOM3BOJICTBEHHOW CAaHUTApPUH, TMOXKApHOW O€30MacHOCTH W HOPM OXpaHbl Tpyda Ha
npeanpustusax (I1K-6);

JAOKYMCHTBI 110 Ka4uCCTBY,



- TOTOBHOCTBIO OCBaMBaTh M JKCILTyaTHPOBAaTh HOBOE 000OpyIOBaHME, MPHUHUMATH
y4JacTue B HATAKUBAHUU, TEXHUYECKHX OCMOTPaX, TEKYIIMX PEMOHTAX, IPOBEPKE TEXHUIECKOTO
COCTOSTHHSI 000pyI0BaHus U porpaMMHbIX cpeacts ([1K-7);

- CMOCOOHOCTBIO HCHOJIB30BATh 3JEMEHTHI 3KOJIOT0-3KOHOMHUYECKOTO aHalu3a B
CO3JIaHUM SHEPro- u pecypcocodeperaromux texuosoruit (I1K-8);

- TOTOBHOCTBIO H3y4aTh HAayYHO-TEXHHYECKYI0 WH(POpPMAINIO, aHAIU3HPOBATH
OTEYECTBEHHBIN U 3apyOCKHBIN OMBIT M0 TeMaTuke uccinenoanuii (ITK-13);

- CIOCOOHOCTHIO MPUMEHSTh COBpPEMEHHBIE METOIbI UCCIIeIOBAHHS
TEXHOJIOTUYECKHX MPOLIECCOB U

- NPUPOIHBIX CpEel, WCIOJIb30BaTh KOMIIBIOTEPHBIE CpEICTBA B  HAYYHO-
uccienoparenbckoi padore (I1K-14);

- CMOCOOHOCTBIO TUTAHUPOBATh OKCIIEPUMEHTAIBHBIE HWCCIICAOBAHUS, II0JIy4aTh,
00pabaThIBaTh U aHATU3UPOBATH MoJTydeHHbIe pe3ynbTarhl (I1K-15);

- CMOCOOHOCTBIO MOJIENIMPOBATh DHEPro- W pecypcocOeperaromue Mporecch B
npombinuieHHocty (I1K-16).

3 KpaTkoe conep:kaHue TeXHOJIOTHYECKOH MPAKTHKH

3akperuieHue TEOPETHYECKUX 3HAHUH, IMOJNyYeHHBIX OOYJarOIUMUCS TPH H3yYCHUH
MporpaMMbl OakanaBpuaTa

4 O0beM aTUCHUILINHBI

O0beM
Buzsl yueOHOM paboThI B 3aueTHBIX B akanem.
eUHAIIAX yacax
OO6mas TPyA0eMKOCTh JUCIHHIJIMHBI M0 Y4eOHOMY 3,0 108
TUIAHY
AyIUTOpPHBbIE 3aAHATHS: - -
CamocrositesbHas padora (CP): 3,0 108
NunuBuayanpHOE 3a7aHUE 0,5 18
CamMocTosATeIpHOE OCBOCHHUE 3HAaHUH, YMEHUN U 2,5 36
HABBIKOB TI0 MPOrpaMMe ITPOU3BOICTBEHHOM
MTPAKTUKU
Bujx KoHTpOJIsA: 3a4eT / IK3aMeH 3a4er ¢ OLEHKOM
O0BeMm
Bupsl yueOHOM paboThI B 3aueTHBIX B actponom.
eIUHUIIaX yacax
O0mas TpyA0eMKOCTb JMCUHMILJIMHBI 110 Y4eOHOMY 3,0 81
TUIAHY
AyIUTOpPHBbIE 3aHATHS: - -
CamocrositesbHas padora (CP): 3,0 81
WNHnuBuayanbHOE 3aaHNE 0,5 13,5
CamocTosATenbHOE OCBOCHHUE 3HAHUM, YMEHUN U 2,5 67,5
HAaBBIKOB 10 MTPOrpaMMe POU3BOJICTBEHHON
MPAKTUKH
Buja koHTpOJIAA: 3a4eT / IK3aMeH 3adeT ¢ OLlEHKOH

AHHOTanuA padoyeil NporpaMMel
IIpousBoaCTBeHHAS MPAKTUKA: HAYYHO-HCCIeA0BaTeNbCcKas padora (b2.B.02 (H))
1. lenb10 HAyYHBIX UCCIIEOBAaHUI ABIsIETCS (POPMHUPOBaHKE MPO(PECCHOHAIBHOTO OTIBITA
CaMOCTOSITEJIBHOTO BEACHUS HayYHBIX HCCIEA0BAHNM.



2. B pe3yabTaTe BbINOJHEHHS HAYYHO-MCCIEJ0BATEIbCKOI padoThl 00yyarommiics
10 mporpaMMe 0aKajaBpuaTa J0JKeH:

osnadems CIeAyIOUMMUA KOMIIECTCHITUSMU:
- CIOCOOHOCTBIO OCYIIECTBIISATH TEXHOJIOTHUECKUH MPOIIECC B COOTBETCTBUU C PETJIAMEHTOM
U HCIOJIb30BAaTh TEXHUYECKHWE CpEICTBA JUIA HW3MEPEHUS OCHOBHBIX I1apaMeTpoB
TEXHOJIOIMYECKOTO Mpoliecca, CBOMCTB chipbs 1 mpoaykuun (ITK-1);
- CIOCOOHOCTBIO Y4acTBOBAaTh B COBEPIICHCTBOBAHWM TEXHOJOTHMUYECKMX IPOIECCOB C
MO3UIIMIA PHEPTO- U PECYpPCOCOEPEIKEHHS, MUHUMH3AIUK BO3ACHCTBUS HAa OKPYXAIOIIYIO CPEIY
(IIK-2);
- CIOCOOHOCTBIO MCIIOIB30BATH COBPEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTHUH, IPOBOIUTH
00paboTKy HH(OPMAIIUH C NCIIOIH30BAHNEM MPUKIAHBIX TPOrpaMM u 0a3 JaHHBIX JJIs pacdeTa
TEXHOJOTMYECKUX TTapaMeTPOB 000pyI0BaHUs 1 MOHUTOpUHTa pupoanbix cpex (TTK-3);
- CTIOCOOHOCTBIO HCIIOJIF30BaTh HOPMATHUBHBIE IOKYMEHTEHI 110 KaY€CTBY, CTAHIAPTH3AINH 1
ceprudukanuu npoayktoB u uznenuit (I1K-4);
- TOTOBHOCTBIO OOOCHOBBIBaTh KOHKPETHBIC TEXHHUYECKHE pEIIeHUs TpU pa3paboTKe
TEXHOJIOTUYECKUX MPOIECCOB; BHIOMPATh TEXHHUECKUE CPEJCTBA U TEXHOJIOTUH, HATIPABJICHHBIC
Ha MHHAMU3AIHIO aHTPOIIOTE€HHOTO BO3/ICHCTBHUS Ha OKpyxkaromyio cpeay (ITK-5);
- CMOCOOHOCTBIO  CIIEMTH 32  BBIIOJHEHWEM TIPAaBWJI  TEXHUKH  OE30TMacHOCTH,
MIPOU3BOJICTBEHHON CaHWTapWH, TIIOKapHOH Oe30macHOCTH W HOPM OXpaHbl TpyZa Ha
npeanpustusx ([TK-6);
- TOTOBHOCTBIO OCBaWBaTh W KCIUTYaTHPOBATh HOBOE 00OPYIOBAaHUE, IPHHAMATh y4acTHE
B HaJQXWBAHUHM, TEXHUYECKUX OCMOTpaX, TEKYIIUX pPEMOHTaxX, MPOBEPKE TEXHHYECKOTO
COCTOSTHHSI 000pyI0BaHus 1 TiporpaMMHubIX cpeacts ([TK-7);
- CHOCOOHOCTBIO UCHOJIB30BaTh 3JIEMEHTHI 3KOJOTr0-3KOHOMHYECKOr0 aHaJIM3a B CO3AaHUU
3HEPro- u pecypcocodeperarommux rexuonoruii (ITK-8);
- FOTOBHOCTBIO ~ M3y4aTh  HAyYHO-TEXHHUYECKYI0  MHGOpMAIUIO,  aHAIU3UPOBAThH
OTEYEeCTBEHHBIN M 3apyOeKHBIN OMBIT M0 TeMaTuke uccnenoanuii (ITK-13);
- CIIOCOOHOCTBIO TPHUMEHSITh COBPEMEHHBIE METO/bl HCCIEAOBAHUSA TEXHOJIOTHMYECKUX
MIPOLIECCOB U
- MIPUPOIHBIX CPEJ, UCIIOJIB30BaTh KOMIIBIOTEPHBIE CPEICTBA B HAYYHO-HCCIIEA0BATEIbCKOM
pa6ote (ITK-14);
- CIIOCOOHOCTBIO  IUIAHUPOBATHh  OKCIEPUMEHTAIbHBIE  HCCIEJOBaHUS,  IOJy4aTh,
o0OpabaTbIBaTh U aHATU3UPOBATH MOaydeHHbIe pe3ynbTaThl (ITK-15);
- CIIOCOOHOCTBIO  MOJICIMPOBATh JHEPro- U pecypcocOeperaromue Mpouecchl B
npomsiieHHocTH (ITK-16).

3 Kpartkoe coaepxanue

Hayunsbie nccnenoBaHus o TeMeE BBIMTYCKHOM KBAMM(DUKAIIMOHHOW pabOTHI.

4 O0beM INCIUILINHDI

N O0BeMm
Buner yue6HOM paboTh
B 3E B akagem. yacax
O01mas TPyA0eMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IUIaHY 3,0 108
AyIMTOpHBIC 3AHATHS: - -
CamocrositesbHas padora (CP): 3,0 108
WHnuBuayanbHOE 3aaHNE 1,0 36
CaMoCTOsATETbHOE OCBOCHHE 3HAHUM, YMEHUW U HaBBIKOB 2,0 72
Bua koHTpOJIA: 3a4eT / IK3aMeH 3ager
O0beM
Bubr yue6HOM paboTsI B 3a4eTHBIX B acTpoHOM.
eIMHHUIIaX gacax




OO0mas TpyA0eMKOCTh AMCUMILIMHBI 110 y4eOHOMY 3,0 81
IUIAHY
AyIUTOPHBIE 3aHATHS: - -
CamocrosiTesnHnast padora (CP): 3,0 81
WunuBuayanbHOE 3a7aHUE 1,0 27
CamocTosTenTbHOE OCBOCHHUE 3HAHUM, YMEHUN U 2,0 54
HABBIKOB TI0 MTPOrpaMMe PEIUITIOMHON TPAKTHKH

Buja koHTpoOJISi: 3a4eT / IK3aMeH 3auer

AHHOTaNUA padoyeil mMporpaMmbl
Mpexauniaomuast npakTuka (652.B.04 (II)).

1. Heab mpenaurnIOMHOM MPAKTHKWA - BBITOJHEHHE BBIMYCKHOM KBaJTU(DUKAIMOHHOM
paboThl M TEMaTHMYECKH CBsi3aHA C BBITYCKHOM KBanu@UKAIMOHHON paboToil. OO0bemM
MPEAIUILIIOMHOM TpakTHKH cocTapisieT 324 yaca (9 3ET).

2. B pe3yabTaTe mNpPOXOKAeHHUSI NPAKTUKH O0OyYamluiics 1O TporpaMme
O0axajiaBpuaTa J0J5KeH 0BJIaJeTh CJeAyIIHMH KOMIeTeHIUsIMM:

- CIIOCOOHOCTBIO OCYIIECTBIIATH TEXHOJIOTHUYECKUI MpPOLECC B COOTBETCTBUU C
perjiaMeHTOM ¥ HCII0JIb30BaTh TEXHUYECKHE CPEJICTBA JJII M3MEPCHHS OCHOBHBIX MapaMeTpoB
TEXHOJOTMYECKOTO MpoIiecca, CBOMCTB chiphbs 1 npoaykiuu (ITK-1);

- CIIOCOOHOCTBIO Yy4aCTBOBATh B COBEPIICHCTBOBAHUN TEXHOJIOIMUECKUX MPOIIECCOB
C TIO3UIIMI 3HEPro- U pecypcocOepekeH s, MUHUMH3AIMHN BO3IEHCTBUS Ha OKPYKAIOILYIO CPEey
(I1K-2);

- CIIOCOOHOCTBIO HCIOJIB30BaTh COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTHUH,
MPOBOUTH 00pabOTKYy MH(POPMAIIMH C UCIIOJIH30BAaHUEM MPHUKJIAAHBIX MPOTPaMM U 0a3 JaHHBIX
JUI pacueTa TEXHOJIOTMYECKHX MapaMeTpoB 00OPYAOBAHUS U MOHHUTOPUHIA MPHUPOJHBIX CPEN
(I1K-3);

- CIIOCOOHOCTBIO  HCIIOJIb30BATh HOPMATHUBHBIE JOKYMEHTBHl 10  KayecTBY,
CTaH/JapTU3aIMU U cepTrdUKau npoaykToB u uzaenuii (I1K-4);

- TOTOBHOCTHIO 000CHOBBIBATH KOHKPETHBIE TEXHUUECKUE PELICHUS MPU pa3paboTKe
TEXHOJIOTHYECKHUX MPOIECCOB; BEIOMPATh TEXHUUECKUE CPEJCTBA U TEXHOJIOTHH, HalpaBlIeHHbIE
HA MUHHMH3AIIHIO0 aHTPOTIOT€HHOTO BO3/ICHCTBUS Ha OKpyx)aroryto cpeny (ITK-5);

- CIIOCOOHOCTBIO CIIEUTH 3a BBINOJHEHHEM IIPaBUJ TEXHUKU O€30MacHOCTH,
MIPOM3BOJICTBEHHOW CAHUTApUM, TMOKApHOW O€30macHOCTH W HOPM OXpaHbl TpyAa Ha
npeanpustusx (I1K-6);

- TOTOBHOCTBIO OCBamBaTh M SKCIUTyaTHPOBAaTh HOBOE 00OpYyIOBaHHUE, MPUHUMATH
y4acTHE B HaJaXKWBAHUU, TEXHUYECKHX OCMOTpaX, TEKYIIUX PEMOHTaX, IPOBEPKE TEXHUUECKOTO
COCTOSTHMSI 000pyI0BaHus U iporpaMMHubIX cpeacts (ITK-7);

- CIIOCOOHOCTBIO HCIIOB30BaTh AJIEMEHTHI HKOJIOT0-PKOHOMUYECKOTO aHalIu3a B
CO3JIaHUH SHEPro- U pecypcocbeperaromux Texuosnoruii (IK-8);

- TOTOBHOCTBIO H3Yy4aTh HAYYHO-TEXHUYECKYI) HWH(OPMAILUIO, aHAIU3HPOBAThH
OTEYECTBEHHBIH U 3apyOeXKHBII OMBIT 0 TeMaTnke ucciaenoanuii (ITK-13);

- CMOCOOHOCTBIO MIPUMEHSITH COBPEMEHHBIE METO/TBI UCCIIEJIOBAHUS
TEXHOJIOTUYECKHUX MPOIECCOB U

- OPUPOJHBIX Cpell, HCIOJIb30BaTh KOMIIBIOTEpHBIE CpeACTBA B  HAy4YHO-
uccienoBarensckoit padore (ITK-14);

- CIIOCOOHOCTBIO TUIAHUPOBATH OSKCIIEPUMEHTANbHBIC WCCIEAOBaHUSA, IOJIy4aTh,
00pabaThIBaTh U aHATM3UPOBATH MoJTydeHHbIe pe3ynbTatsl (I1K-15);

- CMOCOOHOCTBIO MOJIENIMPOBATh 3HEPro- W pecypcocOeperaroimue Mpoleccs B
npomsituieHHocTH (TTK-16).

3 Kpartkoe coaep:kaHue NpeIIUIIOMHON NPAKTHKH



HpHOGpeTeHI/Ie 3HAHUU U HAaBLIKOB I10 OpraHu3anvy U YIIpaBJICHHUIO OTACIIbHBIMU 3TallaMA
U IporpaMMaMu IPOBEACHUS HayYHbIX UCCIECAOBAHUM U TEXHUYECKUX Pa3pabOTOK.

N3yyenne OSKOHOMHMKHM M OpraHu3alud IPOU3BOJACTBA, OXPAaHbl TPYAd, OXpaHbI
OKpY)KalOIIeH Cpeibl, Mep TEXHUKH Oe30MacHOCTH B Maciutabax OTHEJCHHUS, YdacTKa
MPEATNPUATHSL.

HOI[FOTOBKa NUCXOOHBIX MHAHHBIX JIsI BBIIIOJHCHUSA BBIHYCKHOﬁ KBaJII/I(l)HKaHHOHHOI;'I
paboTHI.

4 O0beM NpeAIMIJIOMHON NPAKTHKH

O0bem
Buzpl yue6HOM paboThI B 3a4eTHBIX B akanewm.
€IMHUTIAX gacax
OO0masi Tpy10eMKOCTb IUCHUIIIMHBI 110 Y4eOHOMY 9,0 324
TJIAHY
AyIUTOpHBbIE 3aHATHS: - -
CamocronTesannasi padora (CP): 9,0 324
NunuBuayabHOE 3aaHIe 1,0 36
CaMocTosTeIpHOE OCBOCHUE 3HAHUH, YMCHUH H 8,0 288
HABBIKOB TI0 [TPOTPaMMe MPETUIUIOMHOMN MPaKTHKH
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3ayer Cc OLEHKOI
O6bem
Bunpr yue6HoM paboThI B 3aueTHBIX B acTpoHOM.
CIMHUTIAX qacax
OO6mas TPyA0eMKOCTh JUCIHHIJIMHBI M0 Y4eOHOMY 9,0 243
TUIAHY
AyJIUTOpPHBbIE 3aAHATHS: - -
CamocrositesbHas padora (CP): 9,0 243
NunuBuayanpHOE 3aaHUE 1,0 27
CamMocTosATeIpHOE OCBOCHHUE 3HAaHUH, YMEHUN U 8,0 216
HABBIKOB TI0 MTPOrpaMMe IPEIUITIOMHON PaKTHKH
Buja KoHTpOJIsA: 3a4eT / IK3aMeH 3ader ¢ OLEHKOM

AHHOTANUA padoyeil MPOrpaMmbl
3ammTa BHINIYCKHOM KBATH(HUKANMOHHON PadoThl, BKJIKYAs MOAr0TOBKY K poueaype
3amuThl 1 npoueaypy 3amuthl (b3.5.01)

1. Heap rocynapcTBeHHON MTOroBOii aTTecTaluM — OOBEKTHUBHAS OIICHKA YPOBHS
cOpPMUPOBAHHOCTH  OOLIEKYABTYPHBIX, 0O0IIEeNpodeccCHOHANbHBIX U TPO(ECCHOHATBHBIX
KOMITIETEHITNI BBIMMYCKHUKA YHUBEPCUTETA, €T0 TOTOBHOCTH K BBITIOJHEHHIO MTPO(HECCHOHATBHBIX
3azay.

3agauM rocyJapcTBeHHON HWTOrOBOM AaTTECTAMM — YCTAaHOBJIEHUE COOTBETCTBHS
COJIep>KaHus, YpOBHS U KaueCTBa MOJIrOTOBKH BhITyckHHKa TpeboBanusaM OI'OC BO; MmoTuBarus
BBITYCKHUKOB Ha JajbHEillllee MOBBIIIEHHE YPOBHS KOMIIETEHTHOCTH B U30paHHOU cdepe
npodeccHoHaANBHOM NeSTeIbHOCTH HAa OCHOBE YIUIYOJIEHUS M PacIIupEeHUsI TIOTYyYSHHBIX 3HAHUHA U
HABBIKOB TYTeM TMPOJOJDKEHUs TO3HABaTENbHOW JEATENLHOCTH B cdepe MNpaKTUYECKOTO
MIPUMEHEHHUSI 3HAHUW U KOMIIETEHIIUM.

2. BbINYCKHUK, OCBOUBIIMII TporpaMmy 0akajaBpuaTa, A0JKeH 00/1a1aTh
CJAeAYOINMMHA KOMIEeTEeHUMSIMU:



- CIIOCOOHOCTBIO HCIOJB30BaTh OCHOBBI (PHIOCO(CKUX 3HAHUU Id (HOPMUPOBAHUS
MupoBo33pendeckoit nosumun (OK-1);

- CIIOCOOHOCTBIO AHAIM3MPOBATH OCHOBHBIE 3TAlbl U 3aKOHOMEPHOCTH HCTOPHYECKOTO
pa3BuTHs oOLIecTBa I (POPMUPOBaHUS rpaxaanckoi nozuimu (OK-2);

- COCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI SKOHOMHUYECKUX 3HAHHHA B pa3iIMuHBIX cdepax
xu3uenestenbHoctu (OK-3);

- CIIOCOOHOCTBIO HCIOJB30BATh OCHOBBI TPABOBBIX 3HAHUH B pa3lNU4HBIX cdepax
xu3uenestenpHoctu (OK-4);

- CHOCOOHOCTHIO K KOMMYHHMKAIIMM B YCTHOW M THCBMEHHOW (OpMax Ha PYCCKOM H
WHOCTPAaHHOM  SI3bIKAX IS pEeIICHUS 33/7a4  MEXJIMYHOCTHOTO W MEXKKYJIbTYPHOTO
B3aumoerctus (OK-5);

- CrocoOHOCThIO paboTaTh B KOJUIEKTHBE, TOJIEPAHTHO BOCIHPHUHHMATH COLIMAJIBHBIE,
ATHUYECKHE, KOH(PECCHOHATbHBIE U KYIbTypHBIE pasnuuns (OK-6);

- CIOCOOHOCTRIO K CaMOOpraHu3anuu u camooopaszosanuto (OK-7);

- CIOCOOHOCTBIO HCIMOJB30BaTh METOJBl M CPEACTBA (PU3MUECKOW KYyIbTYPHI JUIS
obecrieueHHs OJTHOLIEHHOH coMabHOM 1 npodeccuonanbHO nestensHocTr (OK-8);

- CITIOCOOHOCTBIO MCTIOJIB30BATh MPUEMBI TIEPBOW TTOMOIIH, METOBI 3AIIUTHI B YCIOBUSX
ype3BbIYaiiHbIX cutyanuii (OK-9).

- CcrocOOHOCTBIO pellaTh CTaHAapTHbIE 3ajaud Mpo(ecCHOHAIbHOW JesTeNbHOCTH Ha
OCHOBE MH(OPMAIMOHHON 1 Oubnnorpadudeckoil KyabTypbl ¢ IpUMEHEHHEM HH(O pMaIlHOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH M C YYETOM OCHOBHBIX TpeOOBaHWH WH(POPMAIOHHON
oe3omnacHoctu (OITK-1);

- CoCcOOHOCTBIO HCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IMCIIUIUINH B
po(eCCUOHAIBHON ~ JESTEIbHOCTH, MPHUMEHSATh METOJbl MAaTeMaTHYeCKOro aHajlu3a |
MOJICITMPOBAHUS, TCOPETUUCCKOTO M SKCIIEpUMEHTaNbHOTO nccnenoBanus (OITK-2);

- CIIOCOOHOCTBIO MCIOJIB30BaTh OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHBI [l IOHUMaHMSI
OKpY»KaroIero Mupa u ssieHuii mpupoast (OITK-3);

- CIOCOOHOCTBIO OCYHIECTBIATh TEXHOJOIMUYECKMHM TIpOLlecC B COOTBETCTBHM C
pEriIaMeHTOM M HMCIOJIb30BaTh TEXHUYECKUE CPEJCTBA Ul M3MEPEHHUs OCHOBHBIX IapaMeTpOB
TEXHOJIOTMYECKOT0 MpoLiecca, CBOMCTB chIpbs U npoaykuuu (I1K-1);

- CIOCOOHOCTBIO Y4acTBOBATh B COBEPIIEHCTBOBAHMM TEXHOJOIMUECKHX IPOLIECCOB C
MO3ULMHA SHEPro- U pecypcocOepekeHusl, MUHUMHU3AlMKM BO3JCHCTBUS HA OKPYKAIOILYIO Cpeay
(I1K-2);

- CIIOCOOHOCTBIO UCTIOJIb30BAaTh COBPEMEHHBIE MH(OPMAIIMOHHbBIE TEXHOJIOIMHU, TPOBOIUTh
00paboTKy MH(OPMALIUH C NCIOIb30BAHUEM MPUKIAJHBIX IPOrpaMM M 0a3 JaHHBIX IS pacdeTa
TEXHOJIOTMYECKHUX [TapaMeTpOB 000pyA0BaHus 1 MOHUTOpHHTa npupoaHbix cpex (I1K-3);

- CIIOCOOHOCTBIO UCHOJIB30BATh HOPMATUBHBIE JOKYMEHTBI 110 Ka4eCTBY, CTaHIapTU3ALUH
U cepruduKanuy npoaykros u usaenuii (I1K-4);

- TOTOBHOCTBIO OOOCHOBBIBATH KOHKPETHbIE TEXHMUYECKHE PpEIICHUs IpH pa3paboTke
TEXHOJIOTHYECKUX MPOLECCOB; BHIOMPATh TEXHUUECKUE CPEJICTBA U TEXHOJIOI'MH, HAIIPABICHHbIE
Ha MHHHUMU3AIIMIO aHTPOIIONEHHOTO BO3/ICHCTBHS Ha oKpyxatomyto cpeny (ITK-5);

- CHOCOOHOCTBIO CJEIUTh 3a BBIMOJHEHHMEM TPaBWJI TEXHUKH O€30IacHOCTH,
MIPOM3BOJICTBEHHON CAaHWUTapuM, TMOKapHOM Oe30MacHOCTM M HOPM OXpaHbl TpyAa Ha
npeanpustusx (ITK-6);

- TOTOBHOCTBIO OCBAaNWBAaTh U 3KCILTYyaTUPOBAaTh HOBOE 000PYA0BaHUE, IPUHUMATD Y4acTHE
B Hala)XMBAHUHM, TEXHUUECKUX OCMOTpaX, TEKYIIMX PEMOHTaX, IPOBEPKE TEXHUYECKOTO
COCTOSTHHSI 000pyI0BaHus 1 iporpaMMHBIX cpeacts ([1K-7);

- CIOCOOHOCTBIO MCTIOJIb30BATh AIEMEHTHI 9KOJIOT0-3KOHOMUYECKOTO aHaIN3a B CO3/JaHUU
3HEpro- u pecypcocoeperaronux rexnosoruii (I1K-8);

- TOTOBHOCTBIO H3y4yaTb HayYHO-TEXHHYECKYI0 HH(POpPMAIMIO, aHAIW3UPOBAThH
OTEYECTBEHHBIN U 3apyOCKHBIN OMBIT N0 TeMaTuke uccienopanuii (IIK-13);



- CIOCOOHOCTBIO MPUMEHSTh COBPEMEHHBIE METOJIbI MCCIEIOBAHUS TEXHOJOTUYECKUX
NPOIECCOB U MPHUPOTHBIX CpEJA, HCIOIb30BaTh KOMIIBIOTEPHBIE CpEICTBA B HAy4YHO-
uccnenoBatenbckoit padore (I1K-14);

- CHOCOOHOCTBIO IUIAHUPOBATh OKCIIEPUMEHTAJIBHBIC HCCIEIOBAHUS, IOIyd4aTh,
00pabaThIBaTh U aHAIM3UPOBATH MOJTy4eHHbIe pe3ynbTarhl (I1K-15);

- CIOCOOHOCTBIO MOJEITHPOBATh SHEPro- MW pecypcocOeperaromue IMporecchl B
npombinuieHHoctd (I1K-16);

3aBepmiaroniuM 3TaroM o0ydeHus 1o HampasieHuio noarotoBku 18.03.02 Duepro- u
pecypcocOeperaromye mporecchl B XUMHUECKON TEXHOJIOTHH, HEPTEXUMHUH U OMOTEXHOJIOTHH,
npopmno «PanmoHanbHOE WCHOJIB30BAHUE CHIPHEBBIX U SHEPTETUYECKHX PECYPCOBY SIBIISETCS
3alIUTa BRITYCKHON KBaMH(UKAIMOHHOW paboTh OakaiaBpa.

B pesynprare TpPOXOXKACHUS TOCYAapCTBEHHOW HTOTOBOM aTTeCTAllMd (BBITIOJTHEHUS
BBIITYCKHOHW KBATM(UKAIIMOHHON PabOThI) CTYICHT JIOJKEH:

3Hamp:

— TIOpSAOK OpraHU3aIiy, TUIAHMPOBAHUS M MPOBEACHUS HAYIHO-MCCIIEI0BATEIBCKIX
paboT ¢ MCIOJIb30BaHUEM TIOCIIETHIX HAYYHO-TEXHUIECKUX TOCTHIKCHUHN B TAHHON 00JIaCTH;

—  (pu3uKO-XUMHUYECKHE OCHOBBI TEXHOJIOTUIN B 00JIACTH OXPAaHbI OKPYXKAIOIIeH cpelbl U
paIMOHAIFHOTO UCTIOIB30BaHUS PHUPOTHBIX PECYPCOB;

— OCHOBHBIE TPEOOBaHUS K MPEICTABICHUIO PE3yIbTaTOB MPOBEICHHOTO UCCIICIOBAHUS
B BUJIC HAYYHOTO OTYETA, CTAThH WM JOKIA/Ia;

ymemu:

—  CaMOCTOATEIbHO BBISBIISATH MEPCIEKTUBHBIE HAMpaBICHHUS HAyYHBIX HCCIEAOBAaHUM,
000CHOBBIBAaTh AaKTyalbHOCTb, TEOPETHUECKYI0 M MPAKTUYECKYIO 3HAUYUMOCTbh MPOOJIEMBI,
MPOBOJUTH AKCIEPUMEHTAJIbHBIE HCCIEIOBAaHUS, aHAIM3UPOBAaTh U  HMHTEPIPETUPOBATH
MOJIy4YE€HHBIE PE3YJbTaThI;

—  OCYIIECTBJISITh TOWCK, 00OpabOTKY M aHaIM3 HAyYHO-TEXHHMYECKOW MH(POpPMAIMU IO
TeMe BBINOJIHAEMON pabOThI, B TOM YHCIIEe C TPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTU;

— paboTaTh HAa COBPEMEHHBIX MMPUOOPAX, OPraHU30BHIBATH MIPOBEICHUE IKCIIEPUMEHTOB
Y UCHBITAaHUH, IPOBOIUTH UX 0OPaOOTKY U aHAIM3UPOBATh PE3YJIbTaThI;

— pazpabaThIBaTh peKOMEHAALNU N0 IpuMeHeHuto pe3ynbratoB BKP Ha nmpaktuke

enademu:

— METOJOJIOTHMEeH M METOAMKOW TpPOBEACHUS HAYyYHBIX HCCIEIOBAaHUMN; HaBbIKAMU
CaMOCTOSITEJIbHOM HAYy4YHOUH U MCCIIEI0BATENbCKOM PabOTHI;

— HaBbIKaMU PalOTHI B KOJIJICKTHBE, IUIAHUPOBATh U OPraHU30BBIBATH KOJUIEKTUBHBIC
Hay4yHbIE MCCJIEIOBAaHUS; OBJA/IEBaThb COBPEMEHHBIMHU METOJAaMHU HCCIEAOBAHMS M aHaIu3a
MIOCTABJICHHBIX MPOOIIEM;

— CIIOCOOHOCTBIO pellaTh MOCTaBJICHHBIC 3a/1ayM, UCIOJB3Yysl YMEHHS M HABBIKU B
OpraHu3aIii HAy4HO-UCCIEA0BATEIbCKUX U TEXHOJIOTHUECKUX PaboT.

3. KpaTtkoe conep:kaHue rocy1apCTBEHHON HTOTOBOM aTTECTALNH

locynapctBenHast uToroBasi aTTectanus OOyJaromuxcs B (opMe 3aluThl BBITYCKHOM
KBTU(DUKAIIMOHHOW pabOThl MPOBOJUTCS TOCYIAPCTBEHHOHN SK3aMEHAIIMOHHOW KOMHCCHUEn
(I'SK).

3amuTa BBITYCKHOW KBaTU(UKAMOHHOW PabOTHI SBIsIeTCS 00s3aTeIbHOM MPOIEAypOit
UTOTOBOM TOCYJAapCTBEHHOW aTTeCTallii  CTYJEHTOB BBICIIUX  Y4eOHBIX  3aBe/ICHUH,
3aBepHIalouX OOydeHHe IO HampaBlIeHUIO TOJIrOTOBKM OakanmaBpuata. OHa MPOBOAUTCS
MyoMMYHO Ha OTKPBITOM 3acenaHuu ['DK cormacHo yTBep:KICHHOMY JIeKaHAaTOM rpaduky, Ha
KOTOPOM MOTYT MPUCYTCTBOBATH BCE KENAIOIIHE.

Martepuansl, IpeICTaBIsIeMble K 3alUTE:

BBITTYCKHAs KB (pUKaroHHas paboTa (MosICHUTEIbHAs 3aITUCKA);

3aganue Ha BeinojaHeHue BKP;



oT3bIB pykoBoaureiss BKP;

peuen3us Ha BKP;

Mpe3eHTalus (pa3aaToyHblii MaTepuai), MoANucaHHasi PyKOBOIUTEIIEM;

JOKJIaJ.

B 3agaun 'OK BXonsT BBISBIICHUE MOATOTOBICHHOCTH CTYICHTA K MPOECCHOHATHHOU
NCSITEILHOCTH W TIPUHATHE PEHICHHS O BO3MOXHOCTH TIPUCBOCHHS €My KBaJM(pUKamu
«bakanaBpy.

Pemenune o mpHCYyXICHUU BBITYCKHUKY KBaM(HUKAIMN «OakagaBpy MPUHAMACTCS HA
3acenanun ['OK mpocThiM OOJBIITMHCTBOM IPH OTKPHITOM TOJOCOBAHUM WICHOB KOMHCCHM Ha
OCHOBAHMM pE3YJbTATOB MTOTOBBIX MCHBITAaHUWA. Pe3ynbTaThl ONpENEenstoTCsS OLIEHKAMU
COTIIMYHO», «XOPOILO», «YAOBIECTBOPUTEIHHOY, «HEYIOBIETBOPUTEIBHO.

OOyuaromuiicss UMeeT TpaBO TMOJATh B aNEUAIMOHHYI0 KOMHUCCHUIO alleUBIIUI0 O
HApYIIEHUH, 10 €r0 MHEHHIO, YCTAHOBICHHOW MPOLEYPHI 3alUThI

4. O0beM rocy1apcTBeHHON UTOTOBOI aTTeCTALMU

l'ocynapctBenHast WTOroBas arrecTalusi MPOXOJUT B 8§ cemecTpe Ha 0asze 3HaAHMIA,
MOJIy4eHHBIX CTYACHTAMH TPH H3Y4eHUW auciuruinH HampaeineHus 18.03.02 Duepro- u
pecypcocOeperaromue mporecchl B XUMAYECKONW TEXHOJOTHH, HEPTEXUMUH W OMOTEXHOJIOTHUH
npoduiib «PanroHanbHOE UCTIONH30BAHUE CHIPEBBIX U IHEPIE€TUUECKUX PECYPCOBY.

Kontpons 3HaHumii oOydaromuxcsi, TOJYYEHHBIX TPU OCBOCHHHM  OCHOBHOM
00pa3oBaTeNIbHOM  TPOTpPaMMBbI,  OCYHIECTBJISiETCS B (opMe  3alUThl  BBITYCKHOM
KBaJIN(DUKAIIMOHHOM pabOThI M MPUCBOEHUS KBATUPHUKAIIIHN «OaKalaBp.

Bcero
Buner yue6HOM paboTh B 3au.
- B akan. gacax
O0mas Tpya10eMKOCTh JUCUHUIIJIMHBI 110 6 216
yueOHOMY IJIAHY
CamocrositesibHas padora (CP): 6 216
Brinonnenue, Hanucanue U opopMIIeHUE 6 216
BKP
Buj kourpoJs: 3ammura BKP +
Bcero
Buner yue6HOI paboTh B 3au. B akaz, qacax
en. )
OO0masi Tpy10eMKOCTh IMCUUILIHHBI IO 6 162
y4eOHOMY IJIAHY
CamocrositesbHas padora (CP): 6 162
Brinmonnenue, Hanucanue u 0(GopMIIeHHE 6 162
BKP
Bua xonrpous: 3ammura BKP +

4.7. ®aKky1bTaTHBBI
AHHOTanuA pado4eil NPoOrpaMMel
IlepeBoa Hay4yHoO-TexHHn4Yeckoi auteparypsl (PT/.B.01)

1. Heab mMCHUIUIMHBI — IpUOOpeTeHne o0ydaronMMucs oomiei, KOMMYHUKAaTUBHOHN U
npoeccuOHaTbHOW KOMIIETEHIIMH, YPOBEHb KOTOPBIX Ha OTHIENbHBIX JTamax S3bIKOBON
MOJITOTOBKH TO3BOJISIET BBIMOJHATh Pa3MUHbIe BUABI NMPO(ECCHOHAIBHO OPUEHTHPOBAHHOTO
NepeBoia B IPOU3BOICTBEHHON M HAYYHON JEATEIbHOCTH.



2. B pe3yabTrare u3y4YeHUs] MCHUILUIMHBI OOy4YalOIWiicsi 1O mNporpaMmme
O0axajiaBpuaTa J0JI/KeH:

Oobnadamp cneayomuMu KOMIIETEHIIUSAMMU:

— CNMOCOOHOCTh K KOMMYHHMKAIIMM B YCTHOM M NMUCBMEHHOM (opMax Ha PYCCKOM U
MHOCTPAaHHOM  s3bIKax Uil pelIeHHs 3aJad  MEXKIUYHOCTHOTO M MEXKKYJIbTYpPHOTO
B3aumoercteus (OK-5).

— TOTOBHOCTBIO HM3y4aTh HAYYHO-TEXHHYECKYI0 HMH(POPMALUIO, AaHAJIM3HPOBATH
OTEYECTBEHHBII U 3apyOeKHBIH ONBIT N0 TeMaTuke uccienaoBanuii (I1K-13);

3namo:

— OCHOBHBIE CIIOCOOBI JOCTH)KEHUS SKBUBAJIECHTHOCTHU B IIEPEBOJIE;

— OCHOBHBIE [TPHUEMBI IEPEBOIA;

SI3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMHU sI3bIKAa KaK CUCTEMBI;

— J0CTaTOYHO€ JUIsl BBINOJHEHUS I[E€peBOJla KOJMYECTBO JIEKCUYECKUX EIUHUII,
(G pa3eosoru3MOB, B TOM YHCIIE€ COLUATbHBIX TEPMUHOB U JIMHTBOCTPAHOBEIUECKUX DPEaIUil;

ymembo:

— MPUMEHSITH OCHOBHBIE ITPHEMBI TIEPEBO/IA;

— OCYIIECTBIIATh TNHCHMEHHBIA TEPEBOJ C COONIIOJICHHEM HOPM JIEKCHUECKOW
SKBUBAJICHTHOCTH, COOIOJICHIEM TPaMMaTHIECKUX, CHHTAKCHYECKHX U CTHIMCTUYECKUX HOPM;

— 0(OpMIIATB TEKCT MEPEBO/Ia B KOMITBIOTEPHOM TEKCTOBOM PEIaKTOPE;

— OCYIIECTBIATH TEPEBOJ] C COOJIOJIEHUEM HOPM JIEKCHYECKONW DKBUBAICHTHOCTH,
COOITFOJICHHEM TPAaMMAaTHYECKUX, CHHTAKCHYECKAX U CTHIIMCTUYECKAX HOPM TEKCTa MepeBoja 1
TEMIOPAITFHBIX XapaKTEPUCTHK UCXOTHOTO TEKCTA;

enademo:

— METOJUKOW MpennepeBOAYECKOr0 aHalu3a TEKCTa, CHOCOOCTBYIOIIEH TOYHOMY
BOCIPHUATHIO HCXOHOTO BBICKa3bIBAHUS;

— METOJMKOHN MOATOTOBKM K BBINOJHEHMIO NMEPEBOJA, BKIOYas MOUCK MH(pOpMalUU B
CIPaBOYHOM, CIIEUAILHON JINTEPATYpE U KOMIIBIOTEPHBIX CETSX;

— OCHOBAaMU CHCTEMbI COKPAILIEHHOH NePEeBOAUECKON 3alIUCH ITPU BBIIIOJIHEHUH N1€PEBOAA;

— OCHOBHO MHOSI3BIYHOM TEPMUHOJIOTHEN CIENNalbHOCTH;

— OCHOBaMU pedepupoBaHUs U aHHOTUPOBAHUS JIMTEPATYPHI 110 CIIELUATIBHOCTH.

3. Kpartkoe coagep:xaHue TUCHHUILIUHBI:

Beenenue. Ilpeamer u poisib mepeBoja B COBPEMEHHOM oOuiectBe. Pa3nuuHble BUIbI
nepeBoja. 3aJjauyd M MECTO Kypca B IOJrOTOBKE OakajiaBpa IO HANpaBJIEHHIO MOATOTOBKU
«OHepro- u pecypcocOeperarome Mnpoueccl B XUMUYECKOH TEXHOJIOTUH, HEePTEXUMHHU U
OMOTEXHOJIOTUM».

Mooyns 1. Ilepeoo npednoxcenuii ¢ euoospemennvimu popmamu Indefinite, Continuous.

1.1. CpaBHeHue mnopsjaka CIOB B aHIJIMICKOM M PYycCKOM IpeioxeHusix. IlepeBox
IIPOCTOT0 MOBECTBOBATEJILHOTO MPEJIOKEHHS HACTOSILEro, Oy IyIIero U Npomeanero BpeMeH .

Oco6eHHOCTH TIepeBO/1a BOIIPOCUTEIBHBIX U OTPULATEIbHBIX IPEIJIOKEHUH B PA3INYHBIX
BpEMEHaX.

1.2 TlepeBon npemioxxkenuit Bo BpemeHax Indefinite, Continuous. YreHue u nepeBoj Mo
TeMe "Xumus'".

Mooyne 2. Ilepesod npeonodcenuti ¢ uUChoib3oéanuem udogpemennvix ¢opm Perfect,
Perfect Continuous.

2.1. TlepeBoxm mupemioxenuii Bo Bpemenax rpymnn Perfect, Perfect Continuous
(yTBepaMTeNbHbIe, BOMPOCUTENbHbBIE U OTpHLIAaTENbHbIE GOopMbI). OCOOEHHOCTH YNOTPEOICHHS
BCIIOMOTATEJIbHBIX IJ1aroJoB.

2.2 [lepeBoa cTpaaTenbHOro 3ajora. TpyaHble cllyyan IepeBo/ia CTPagaTeIbHOTO 3aJI0ra.
Urenue u nepeBoJ TEKCTOB 1o TeMe «Hayka u HaydHble MeTOb1», «TeXHOMOTUIY. AKTUBU3ALIUS
JIEKCUKH TPOYUTAHHBIX TEKCTOB.



2.3. IlepeBoa npuaatounsix npemioxennid. [Ipunarounsie noanexamue. [Ipugarounsie
ckazyemble.  Ilpuparounsie  onpeaenurtenbHble.  Ilpugarounsie  0OCTOSTENILCTBEHHBIE,
IIPUIATOYHBIE TOTIOJTHUTEIIbHBIE.

2.4. Tumsl yCIIOBHBIX IPEIJIOKEHHH, MpaBuia U 0COOCHHOCTH MX mepeBoja. IlpakTuka
NepeBoJia Ha TpHUMepax TEKCTOB  «Xumusa Oyoywezo», «AH. Menoenees», «Hayka u
MEexXHON02UAY.

2.5. TlepeBox TpPEUIOKEHUI € y4eTOM TpaBWiIa COTJIACOBaHMSA BpeMeH. llpsmas u
KOCBEHHas pPeub.

2.6. PaznuuHble BapuaHThl IEPEBOA CYILIECTBUTEIBHOIO B IPEIOKEHUH.

2.7. MoianbHbl€ IJ1arojbl 1 0COOEHHOCTU UX NepeBoja. Pa3BuTie HaBBIKOB IEpEBOA 110
teMe "Hayka 3aBTparminero gus".

2.8. CnennanpHas TepMuHoJorus rmo teme "JlaGoparopus'.

2.9. Coxpamenusi. OcCoOOEHHOCTH UX MepeBojia. Pa3BuTre HaBBHIKOB MEPEBO/Ia HA IPUMEPE
TEKCTOB 1o TeMe «Jlaboparopus», «3MepeHus: B XUMUN.

Mooynv 3. Ocobennocmu nepegooa npeonodceHull ¢ UCNOIb308AHUEM HETUYHbIX PopMm
2nazona.

3.1. Henuunsie ¢opmer rinarona. Mudunutus (HeonpenenenHas ¢opma riarosna). Pois
MH(UHUTUBA B IPEUIOKEHUH U BapHAHTHI IEpEBO/Ia Ha pycCKUit si3bIK. [IpuyacTus u repyHauii.

3.2. UndunutuHsle 00OpoThHl. OOOPOT AOMONHEHHE C HHPUHUTUBOM. BapuaHTbI
mepeBojia Ha pycckud s3blKk. TepmuHonorus 1o Teme "CoBpeMEHHBIE »JHEpPro- H
pecypcocOeperarommne TeXHOJIOTHH .

3.3. OO6Gopor moxanexamiee ¢ WHPUHUTABOM. PasznmnuHeie BapwaHTBI IEpPEBOA.
Tepmunonorus o reme "XumMuueckas TEXHOIOTHsS, HeQTEXUMHUS U OMOTEXHOIOTHS "

3.4. TlepeBo mpuYacTHBIX 000POTOB. AOCOMIOTHBIN MpuYacTHBIM OOOpPOT W BapHUaHTHI
nepeBoja. Pa3BuTre HaBBIKOB nepeBoa o teme "buorexnomnorus'.

OO6mIee KOJIMUECTBO MOAYIIEH - 3.

4. O0beM yueOHOH TUCUMIIJIMHBI

3 4
B B 3 ceMecTp 4 ceMecTp
Bupl yueOHOM pabOThI 3a4eTHBIX | aKajJeM. | ceMecTp B ceMecTp B
CNUHMIAX | Yacax B3.c. | akajeM. | B3.c. | aKajeMm.
Jacax Jacax

Oobmas TPY10€eMKOCTh 4 144 2 72 2 72
AUCHHUTIMHBI 10 Y4eOHOMY
MJIAHY
KonTtakTHast padora (KP): 16/9 64 8/9 32 8/9 32
JIeKIIuu yueOHbIM NAAHOM He - - - -
npedycmMompenbl
ITpaktuyeckue 3austus (I13) 16/9 64 8/9 32 8/9 32
JlabopatopHbie 3aHATHS - - - -
YueOHbIM RAAHOM He
npedycmMompenbl
CamocrosTeabHasi padora 20/9 80 10/9 40 10/9 40
(CP):
VYrpaxHeHus o 20/9 80 10/9 40 10/9 40
COOTBETCTBYIOIIMM pa3JieiiaM
JIMCITUTLTHHBI
Bux KoHTpoJsa: 3a4éTr C
OLICHKOH




Bunpl yuebHOI
paboThI

B
3a4ETHBIX
€IUHHLIAX

B

aCTPOHOM.

qacax

3

cemecTp
B 3.€.

3 cemectp
B

aCTPOHOM.

gacax

4
ceMecTp
B 3.C.

4 cemecTtp
B
aCTPOHOM.
Jacax

Oo0masn 4 108 2 54 2 54
TPY10€MKOCTh
AUCHMILINHBI
Y4eOHOMY ILIAHY
KourakTHas pa6ora
(KP):

Jlexuun VUEOHbIM - - - -
NIaHOM He
npeodycmMompeHnvl
[IpaxTrueckue
3anstus (I13)
JlabopaTopHbie - - - -
3aHATHUS VUEOHbIM
NIaHOM He
npeodycmMompeHtsl
CamocrosiTesibHast
padora (CP):
YnpaxxHeHus o
COOTBETCTBYIOIIUM
paznenam
JUCIUIUTAHBI

Bua koHTpOJIS: 324€T
C OLICHKOM

mo

16/9 48 8/9 24 8/9 24

16/9 48 8/9 24 8/9 24

20/9 60 10/9 30 10/9 30

20/9 60 10/9 30 10/9 30

AHHOTANUA padoyeil MPOrpamMmbl
I'paxxnanckas 3amura B ype3BbluyaiiHbIX cutyanusx (©T/1.B.02)

1. Heab AMCUMIVIMHBI --TIOATOTOBUTH CTYIE€HTA K OCMBICICHHBIM NPAKTUYECKUM
JNEUCTBUSAM 10 OOECHEYeHHI0 CBOEH 0€30MacHOCTH M 3allUThl B YCIOBHUSIX BO3HUKHOBEHHS
Ype3BbIYAITHON CUTYaIlMU IPUPOIHOTO, TEXHOIT€HHOTO U BOGHHOI'O XapaKTepa.

OcHOBHOM 3ajayeil NUCHUIUIMHBI SBJISETCS (OPMUPOBAHHE YMEHHMH M HABBIKOB,
MO3BOJISIIOIIMX Ha OCHOBE HU3YYEHHUS OINACHBIX U TMOpaKawolmux (aKTOpOB Ype3BbIUYAWHBIX
CUTYALMI TPUPOJHOTO, TEXHOIEHHOTO ¥ BOGHHOT'O XapaKTepa, APYruxX OMacHOCTEN yMeIlo penaTh
BOIPOCHI CBOEH 0€30MaCHOCTH C HCIIOIb30BAHUEM CPEJICTB CUCTEMbI TPAXKIaHCKOM 3aIUTHI.

2. B pe3yabTaTe 0CBOCHMS IMCUUILIMHBI CTYIEHT J0JIKEH:

oénademp CleNyOUMMUA KOMIIETCHIUSAMU:

- CIMOCOOHOCTH MCIOJIB30BaTh MPUEMBI MEPBOM MOMOIIM, METOABI 3allUTHl B YCIOBUIX
upe3BbruaiiHbix cutyaruii (OK-9)

3Hamy:

- XapakTepUCTHUKU TPHUPOIHBIX O€ICTBHI, TEXHOTEHHBIX aBapuii W  KatacTpod Ha
paaualliOHHO, XUMUYECKU U OMOJIOTHYECKH OMACHBIX 00BEKTaX, Mopaxaromre GakTopsl pyrux
OIIaCHOCTEM;

- OCHOBBI BO3JICHCTBHUS OMACHBIX (PAKTOPOB YPE3BBIUAWHBIX CUTYaI[Mil Ha YeIOBEKa U
MIPUPOJIHYIO CPENlY, AOMYCTUMBIE MPE/IEIbHbIE KPUTEPUU HETATUBHOTO BO3/ICUCTBUS;

- Mepbl 0e30MacHOro MOBEACHUS MPHU NpeObIBaHUM B paiioHaxX (30HaX)
PaIMOAKTUBHOTO, XUMHUYECKOTO U OMOJIOTHYECKOTO 3arpsi3HEHHUS;

- CcrmocoObl M CpPEeICTBA 3allUThl YeJIOBEKAa OT BO3JCHCTBUSA MOpPAXaOUIMX (PaKTOPOB
Ype3BbIYAITHBIX CUTYALU MPUPOJTHOTO, TEXHOTEHHOTO U BOEHHOTO XapaKTepa.

MOXXapos,



ymembs:

- HCHOJIb30BaTh CPEACTBA 3alIUThl OPraHOB JbIXaHUS W KOXKH, MEAUIMHCKUE IS
CaMO3alUThl U OKA3aHUs MOMOIIU JIPYTUM JTIOISM;

- IPUMEHSTh TEPBUYHBIC CPEACTBA MOXKAPOTYLICHUS IS JIOKAIM3AIMU U TYIICHUS
Mo’kapa, BOSHUKIIIETO B ayIUTOPUH (JTaOOpaTopum);

- OKa3bIBaTh ce0€ M APYrUM TOCTPAJABIINM MEIUIIMHCKYIO IIOMOIIb C UCTIOJIb30BAHUEM
Ta0CILHBIX U TIOJIPYIHBIX MEIUIIMHCKUX CPEJICTB.

enaoemu:

- npuéMaMy IPOBEJEHUS YACTHUYHOM CaHUTapHOW O0OpabOTKH NIpU BBIXOJE U3 pailioHa
(30HBI) paIOAKTUBHOIO, XUMHUYECKOIO U OMOJIOIMUECKOT0 3arps3HEHUS (3apaKeHus);

- croco0amMu ¥ TEXHOJIOTUSIMU 3aIIUTHI B UPE3BbIYAHHBIX CUTYAITHSIX.

3. KpaTkoe coaepxkaHue JMCUMILIUHBI.

1. OnacHoctu mnpupogHoro xapaktepa. CTUxuiiHble O€ICTBUS, SIBICHHUS TPUPOIBI
pPa3pyIIUTEILHON CUJTBI - 3E€MJIETPSICEHUSI, HABOIHEHUS, CEJIEBbIE MOTOKH, OMOI3HU, CHEKHBIE
3aHOCHI, U3BEPKEHHE BYJIKAHOB, 00OBAJIbl, 3aCyXH, yparaHbl, OypH, Moxapsl.

2. OnacHOCTM TEXHOTEHHOTO XapakTepa. ABapuu M KaTacTpo(bl Ha pajualliOHHO
OITAaCHOM OOBEKTe, XUMMYCCKH OIACHOM OOBEKTE, OHOJOTMYECKHM OIIAaCHOM OOBEKTe; Ha
TpaHcopTe  (PKEJIEe3HOJIOPOKHOM,  aBTOMOOWJIBHOM,  PEYHOM,  aBHAIlMOHHOM);  Ha
TUAPOCOOPYKEHUSIX; HA KOMMYHATBHBIX CHCTEMAaX KU3HEOOCCTICUCHHMSI.

3. OnacHOCTH BOEHHOTO Xapakrepa. I[IpuMeHeHHe OpyXHs MacCOBOTO IOPAKEHUS
(s,1epHOT0, XUMUYECKOT0, OMOJIOTUYECKOTO ), 0OBIYHBIX CPEJICTB C 3aKUTaTEIbHBIM HAIIOJHEHU €M,
HOBBIX BHJIOB OPY)KHSI. 30HBI 3apayKEHUSI OT CPEJICTB MOPAKEHUS U UX BO3JICHCTBUE HA HAcETIEHNE
1 OKPYKAIOIYIO IPUPOJIHYIO CPENY.

4. TloxapHasi 06e30MacCHOCTh — COCTOSIHHE 3alllMIICHHOCTH HACEeJICHUs, HMYILECTBa,
oOmiecTBa M TocyJapcTBa oT nosxapos. [loxkapHas onacHOCTh (IPUYMHBI BOSHUKHOBEHHS TI0KapOB
B 3JJaHMSIX, JIeCHbIe Toxapsbl). Jlokanu3anus u TymieHue moxkapo. Ilpocreiinine TeXHUYECKHE
cpencrBa nmoxaporymenus (oraerymurenu OIT -8, OY-2) u npaBuiia mob30BaHUS UMH.

5. KoMIutekc MeponpusiTUil rpaXJaHCKOM 3alIUThl HACEJICHMUSI.

Onogemienne U UHPOPMUpOBaHUE HaceleHUs 00 omacHoctu. [IpuHsATHE HaceneHUEM
curHaigoB omnoBemenus («Buumanue Bcem!», «Boznymnas TpeBoray, «PanmanuoHHas
OMACHOCTBY», «XHUMHUYECKas TpeBora», «OTOOW OMacHOCTU») M MOPSAOK JACHCTBUSA IO HUM.
DBakyanusi HaceleHHUs M3 30HbI omacHocTH. CrocoObl 3BaKkyalli OKCTPEHHAs HBaKyallus
CTYJIEHTOB U3 ayJUTOPUHU [P BOZHUKHOBEHUH I10KApa.

CpencTtBa MHIUBUIyaIbHOU 3amuThl opranoB neixanus (I'TI-7, I'TI-7B, TITI-9, P-2, V-
2K, PIIA-1, PIII-67M, PVY-60M, «®enukcy», I'A3K, AT, AIII-3, I13Y-K, UII-4M, UII-5, UII-
6, KUII-8), koxu (JI-1, O3K, KUX-4M, KUX-5M) dyenoBeka. MeIUIIMHCKUE CPEJICTBA 3AIIMTHI .

CpencrBa KOJUIEKTMBHOM 3allluThl HacesneHus. Ha3zHaueHue,  3aliuTHBIE CBOWCTBA
yoexum. I[IpotuBopaguannonusie ykpbiTus (I[IPY, moazeMHble mnemexoaHble Mepexoibl,
3ariayOJieHHbIE CTAHLIUK METPOIIOJIUTEHA), MPOCTEHIIINE YKPBITHS (TPAHIIIEH, OKOTIbI, IEPEKPHITHIC
mienu). [IpaBuna 3aHsaTHs yoexumia.

6. Oka3aHue MNEpBOM MEIUIMHCKOW MOMOIIM IPU OXKOTaX, PAHEHUAX, 3aPAKECHHSIX.
[IpoBenenne yacTUYHOM caHUTAPHON 0OPAOOTKU KOXKHBIX TOKPOBOB YENIOBEKA MPHU BBIXOIE U3 30H
PaAMOaKTUBHOTO, XUMUYECKOTO ¥ OMOJIOTHYECKOTO 3apaKeHHs (3arpsi3HEHUS ), U3 30H TOKapOB.

7. JIukBUOALHUs MOCIEACTBUN YpE3BbIYaHON cUTyaluuH. PaguanvoHHas U XUMUYECKast
pa3Belka odyara TOpakeHUs (3apakeHus). ABapuiiHO-cmacateibHble paboThl. CrenuanbHas
00paboTKka TEXHHUKH, MECTHOCTH, OOBEKTOB (Je3aKTUBallWs, Jerazauus, Ae3uHQEKIus,
J€3UHCEKIUS

8. DKcTpeHHas »"Bakyalus U3 ayauTtopuu (1abopaTopuu) B YCIOBHSAX IMOXKapa,
paMalliOHHOTO, XUMUYECKOTO, OMOJIOTHYECKOTO 3arpsi3HEHUSI TEPPUTOPHH C HCIIOJIH30BAHUEM
npocTenmux cpeacts 3amuthl («Denukey, ['/13K, npotusorasa I'TI-7 ¢ AT1T-3).

4. O0beM yueOHOM TUCHHMILINHBI



Buj yuebHoit paboTsl B 3auernbix equHunax | B akagem. yacax

OO0masi Tpy10€eMKOCThb IV CHUTIJIMHbI 1 36
AYIUTOPHBIE 3aHATHUS: 4/9 16
Jlexuuu 4/9 16
CamocrosiTejibHasi paboTa 5/9 20
IlonroToBka K KOHTPOJBHBIM paboTaMm 5/9 20

Buja urorosoro KOHTPOJIsA: 3a4€T - -

Bun yae6HO#I paboThI B 3auerHbIX eauHULIAX B actponom.
qacax
OO0uiasi TPy10€eMKOCTb IV CIIUTIJIMHBI 1 27
AyIMTOpHBIE 3aHATHS: 4/9 12
Jlexmun 4/9 12
CamocrosiTesibHas padoTa 5/9 15
[loaroToBka K KOHTPOJBHBIM paboTam 5/9 15

Buja urorosoro KOHTPOJISA: 3a4€T - -

AHHOTaNuA padoyeil NPOrpaMmbl
BBenenune B maremaruky (©T/1.B.03)

1. Hean u 3aga4M AU CHUATNIAHBI

b0 TMCUMILUIMHBI SBISIETCS opMUpoBaHUe y OakaiaBpa 6a30BbIX MaTEMAaTHUECKHIX
3HaHUH, HEOOXOMUMBIX JIUIs TATBHEHIIETO U3YYCHUS Pa3/IeioB BHICIIEH MaTEeMaTHKH. A Takke,
JUTSI U3YYCHUSI psijia OOIIEHAYYHBIX TUCIUIUIMH U TUCITUTLIINH TPOo(eCcCHOHATBLHOTO ITUKIIA.

OCHOBHBIMH 331a4aMM JUCHHUIIMHBI, PEIICHUE KOTOPHIX 00ECIIeYnBaET JOCTHKECHUE
LIEJIU, SIBJISIFOTCS:

- dbopMupoBaHNE TIOHMMAaHHUS 3HAYMMOCTH MAaTEMAaTHYECKOW COCTaBIISIIONICH B
€CTECTBEHHOHAYYHOM 00pa30BaHUU OakajiaBpa;

- O3HAKOMJIEHHE C CUCTEMOW MOHATHMN, UCMOJIb3YEMbIX JI ONMUCAHUS BaXKHEUIINX
MaTeMaTUYECKUX MOJIEIEH U MaTeMaTUYECKUX METO0B, M UX B3aUMOCBSI3bIO;

- O03HAKOMJICHHE C MPUMEpPaMU MPUMEHEHUS] MATEMATHYECKUX MOJIEIIEH U METOJIOB.

2. B pe3yabTarte 0CBOEHMSI AUCUUIIJIMHBI CTYIEHT J0JI5KEH:

oenadems CIeAyIONIMMHA KOMIIETCHIUSIMU:

- CIIOCOOHOCTBIO  HMCHOJIb30BaTh ~ OCHOBHBIE  3aKOHBl  €CTECTBEHHOHAYYHBIX
JTUCITUILINH B MPO(ECCHOHATBHON ACSITSIBHOCTH, IPUMEHITh METO bl MATEMATHYECKOTO aHAIN3a
U MOJICITUPOBAHMS, TEOPETHUECKOTO M SKCIIEPUMEHTANBHOTO uccienoBanus (OITK-2);

- CHOCOOHOCTBIO TUIAHUPOBATh SKCIIEPUMEHTANbHbIE HCCIEAOBaHUsA, IOJIy4YaTh,
00pabaThIBaTh U aHATM3UPOBATH MOJTy4eHHbIe pe3yibTarhl ([TK-15).

3HAMb:

-OCHOBHBIE METO/IbI UCCIICIOBAHMS AJIEMEHTAPHBIX (PYHKIMH, UX CBOWCTBA U TPadUKH,
TOKJIECTBEHHbIE TNpeoO0pa3oBaHMsl adreOpaudeckux M TPUTOHOMETPUUYECKHX BBIPAKEHHH,
CrocoOBbl pelieHus] ypaBHEHUI U HEPaBEHCTB, 3JIEMEHThI TEOPUH YHCEII, BKIIIOYask KOMIICKCHbIE
quciaa, U TEOPUHM MHOXECTB, OCHOBBI aHAJIMTUYECKOH TI'€OMETPUM, BEKTOPHOM M JMHEHHOMN
anreOpsl;

ymems:

-mpuoOpeTaTh  HOBBIE  MaTeMaTW4YeCKUE  3HAHMSA,  HUCIOJNb3Yys  COBpPEMEHHbBIE
oOpa3oBaTesibHble W WH(GOPMAIMOHHbIE TEXHOJIOTUH, COCTABIATh MaTeMaTHYECKHUE MOJeNu
TUIOBBIX 33/1a4 U HAXOUTh COCOOBI UX PELICHNH; YMETh EPEBOIUTh HA MATEMaTUYECKUN S3bIK
npocTeiiie mpoOsieMbl, IMOCTAaBICHHbIE B TEPMUHAX JPYTrUX MPEAMETHBIX o0nacTed, u
HCIOJIb30BaTh MPEBOCXO/ICTBA ITON MEepePOPMYIUPOBKH ISl UX PEIICHUS;



eé1aoems:

-MaTeMaTHYECKON JIOTUKOW, Pa3BUTHIMH YUEOHBIMH HaBBIKAMH M TOTOBHOCTBIO K
MPOJOJDKEHUIO 00pa30BaHMsl, YMEHHUEM YWTATh M AHAJIM3UPOBATH YUEOHYI0 MATeMaTU4YeCKYIO
JIUTEpaTypy, NEPBUYHBIMUA HABBIKAMU U METOAAMU PELICHUS MATEMaTUYECKUX 3a1a4 IUCLUILINH
po(hecCHOHATBFHOTO IUKJIA ¥ TUCIUILIHH TPO(GHIFHON HAIPaBIEHHOCTH.

3. KpaTkoe coaep:kaHue TUCHUILINHBI:

Bsenenue.
[Ipeamet u metonpl MmaTremaTuku. OmnrcaHre OCHOBHBIX pa3felioB Kypca. TpeOoBaHus
MpU U3YYECHUH Kypca.

Monyisb 1.
DNEeMEHTBl TEOPUH 4YHUCET W TEOPUH MHOXECTB. JIeHCTBUA HaJg MHOTOYICHAMH.
OcHOBHBIE THIMBI ypPaBHEHHH M HEPaBEHCTB, METOAbl WX pemeHus.  Ywucna (1ensle,

OTpULIATENIbHbIE, BEIIECTBEHHbIE). AOCOJIIOTHAas  BEIMYMHA  JCHCTBUTENBHOTO  YHCIA.
Kommekcubie uncna. Onepanun Hajg HUMU.  MHOXECTBA M OMEpalui HaJ HUMU. DJIEMEHTHI
MHOYECTBA, MOJIMHOKecTBa. YncnoBeie MHOKecTBa. Dopmynel MyaBpa u Ditniepa. M3pieuenue
KOpHSI N-O¥l CTENEeHW W3 KOMIUIEKCHOTO 4ucia. PellleHne ypaBHEHHM KBaJIpaTHBIX W BBICIIMX
nopsiakoB. ParronansHast Apo6s. OcHOBHAS TeopeMa areOpsl. TpUrOHOMETPUYECKUE YPaBHEHUS
u HepaBeHcTBa. Jlorapudmuueckue ypaBHeHHS W HepaBeHCTBa. [lokazartenbHble ypaBHEHUS U
HepaBeHCTBa. Penienne ypaBHEeHN U HEPABEHCTB CMEIIAHHOTO THIIA.

Monyinsb 2.

OyHKIMU 1 uX cBoicTBa. [Ipocreiimue snementapubie GyHKinu. HekoTopbie BOpock
IJIJAHUMETPUU U CTEPEOMETPUHU. AHATUTHYECKAS] TEOMETPHSI.

[Monsarus gynxkumu. MccnenoBanue pyaknun. CrocoOs! 3ananus Gynakmuii. O6paTHbie
¢byakuun. CBoicTBa dneMeHTapHBIX (yHKIMH.  (TMHEWHBIC, KBaJIpaTHYHBIC, CTCIICHHEIE,
MoKasaresbHble, Jorapu@MUYecKue, TPUTOHOMETPUUECKHE M Apyrue) Meroa KOOpAWHAT Ha
IJIOCKOCTH. [lekapToBa MpsAMOYroJibHas CHCTEMa KOOPJWHAT, MOJSpHAs CUCTEMa KOOPAMHAT.
Paccrosnne mexnay nByms Toukamu. JleneHne oTpeska mnomnoiaMm. YToa Mexay AByMs IPsIMbIMU
Ha IUIOCKOCTH. Y CJIOBHSI APAJIEIBHOCTU U NEPIIEHIUKYISIPHOCTH NPSIMBIX. Y paBHEHUS MPAMON
JUHUY Ha IJIOCKOCTU: 00I11ee, ¢ YIIIOBbIM KOA(PPHUIIMEHTOM, MPOXOAsIIeH Yepe3 JaHHYIO TOUKY B
3a/IaHHOM HANpAaBJICHUH, MPOXOJSIIEN uepe3 JIBe JaHHble TOYKH. PaccTossHME OT TOYKH A0
npsmoii. Kpusble BTOporo mnopsiaka. Kanonuueckue ypaBHeHHMsT U TIpaduKH OKPYKHOCTH,
AJUIKTICA, TUTIEPOOJIBI, TTapadOoJIb.

Monyns 3. Bekropnas anreopa.

Bekropsl. Moaynbs Bektopa. OpTbl, HampaBisitolniue KOCUHYChl. Ornepanuu Haj
BekTopamu. CKaJsipHOE€ MPOU3BEACHHE JIBYX BEKTOpPOB. BeKTOpHOE mNpou3BeleHHE NBYX
BEKTOpoB. (CMelIaHHOE MPOU3BEACHHE TpPeX BEKTOPOB. DU3NYECKOE U T'E€OMETPUUYECKOE
MIPUJIOKEHUE BEKTOPHBIX POU3BEICHUM.

Mopnyne 4. Jluneitnas anreGpa.

Matpuupl. Onepauuyd HaJl MaTpulamMu. OJEMEHTapHble MpeoOpa3oBaHUs CTPOK
Matpuubl. llpuBeneHne marpuilbl K CTyleHYaTOMy BUAy U Buay l'aycca. PaHr marpuiibl
Omnpenenurens MaTpuilbl U ero cBoiictBa. OOparHas maTpuiia. PemieHue cucrteM JIMHEHHBIX
anredpanvecknux ypaBHEHHH (C MOMOIIBIO OOpaTHOM MaTpuilbl, MerogoM [aycca, MeToIoM
Kpawmepa). [IpencraBienue o THHEHHBIX BEKTOPHBIX MpocTpaHcTBaXx. CoOCTBEHHBIE BEKTOPHI U
cOOCTBEHHBIEC 3HAUYECHUST MATPUIIBI.

4. O0beM yuyeOHOM THCHHMILINHBI

Beero Cemectp
Bun yae6HOM paboThI 1

3E Axan.4u. | 3E | Akan. u.
O01mas TpyA0eMKOCTb M CIHIIJIMHBI 2 72 2 72




KonTakTHasi paboTa — ay1uTOPHbIE 3aHATHS: 8/9 32 8/9 32
Jlexiun 4/9 16 4/9 16
[pakTrueckue 3ansarus (I13) 4/9 16 4/9 16
CamocrosiTeTbHasi pagoTa 10/9 40 10/9 40
KonrtakTHas camocTosiTenbHast pabota 0,4 0,4
CaMOCTOSTEIbHOE U3YUYCHHE PA3/ICIIOB 10/9 39.6 10/9 39.6
JIMCIUILTHHBI
Buja nTOroBoro KOHTpoJIs: 3auer
Cemectp
Bun yuebHoit paboThI Beero 1
3E AcTp. u. 3E | AcTtp. u.
OO0u1asi TPy10€eMKOCTb IV CIIUNIJIMHbI 2 54 2 54
KonTakTHasi padoTa — ayiuTOPHbIE 3aHATHS: 8/9 24 8/9 24
Jlexmun 4/9 12 4/9 12
IMpaktnyeckne 3austus (I13) 4/9 12 4/9 12
CamocrosiTeibHasi pagoTa 10/9 30 10/9 30
KoHTakTHas camocTosTebHAs padoTa 0,3 0,3
CaMOCTOSTEIbHOE U3yYCHHE Pa3/IeIOB 10/9 297 10/9 29.7
JIMCIUTLTHHBI
Bujx uTOroBOoro KOHTpOJIsi: 3auer
* JTOKYMEHT TTOJITMCAH
[ HEKBAHH@HL{HPOBAHHOPI

pabote

SJEKTPOHHOM MO CHIO
(O: Brmanenen: ®unatos Cepreit Hukonaesuu

H.o. mpopekTopa:Cirykba npopeKTopa 1o yaeOHoH

HetictBurenen: ¢ 27.03.2022 o 27.03.2023
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