AHHOTAIUM PA6OYMX NPOrPaMM IUCUMUILINH
JIucuMnIuHbI 00s13aTebHOI YacTH (0a30Basi 4acTh)

AHHOTanuA padoyeil NporpaMmbl Y4eOHOM THCHUNINHbBI
HNuocrpannslii a3bik (b1.65.01)

1.Heanb aucuunauHbl — npuoOpeTeHne o0yJaronuMucs o01Ie, KOMMYHUKATUBHON U
npoeCCHOHATBLHON KOMIIETEHIIMH, YpPOBEHb KOTOPbIX Ha OTAEIBHBIX JTanax s3bIKOBOU
MOJATOTOBKA  MO3BOJIIET  HMCMOJb30BaTh  MHOCTPAHHBIM  SI3BIK  TNPAKTUYECKH Kak B
npodecCHOHANBHOW (MPOU3BOJCTBEHHON M HAY4YHON) MAEATeNbHOCTH, TaK H IJIs  IeNel
caMmoo0Opa3oBaHMsI.

2.B pe3yabrare u3y4YeHHs [MCHUILIMHBI OOydalouuiics 10 MNporpamMme
0akaJlaBpUaTa J0JIKeH:

Oénaoams cnenyromumu o0mekynbTypabIMU (OK) KOMIIeTeHITUAMU:

- CHOCOOHOCTh K KOMMYHHUKALIUM B YCTHON W MUCBMEHHOW ¢opMax Ha PYCCKOM U
WHOCTPAHHOM  SI3bIKAX JUISL  pEHIeHUS 3a7ad  MEXKJIUYHOCTHOIO M MEXKYJIbTYPHOIO
B3aumoeicteus (OK-5).

3uamop:

- OCHOBHBIE CIOCOOBI ~ COYETAEMOCTH  JICKCHYECKUX €IWHUIl M  OCHOBHBIC
CJII0BOOOpPAa30BaTeIbHbIE MOIETIH;

- PYCCKHME DSKBHUBAJICHTHl OCHOBHBIX CJOB U BBIPAKEHUM peud B Mpolecce
MEXIJIMYHOCTHOTO U MEXKYJIbTYPHOTO B3aUMOICHCTBUS;

- OCHOBHBIE TIPUEMBI U METOJIbI peepUPOBAHUS ¥ AHHOTHPOBAHHUS JINTEPATYPHI,

- MaCCUBHYI0 M aKTHBHYIO JIEKCUKY, B TOM 4YHCJIe OOIICHAYYHYIO U CIIELHAIbHYIO
TEPMHHOJIOTHIO, HEOOXOAUMYIO JIJIsi paOOTHI Ha/l TUTIOBBIMU TEKCTAMU;

- IpueMbl pabOThI C OPUTHHAIBHON JIUTEPATYPON HA HHOCTPAHHOM SI3bIKE.

Ymemo:

- paboTaTh C OPUTHHAIBHON JTUTEPATYPON Ha MHOCTPAHHOM SI3BIKE;

- paboTath CcO cloBapewm;

- BECTH MEPENUCKY Ha U3y4aeMOM SI3bIKE C IIeJIbI0 MEKIUYHOCTHOTO M MEXKYIBTYPHOTO
B3aUMOJCHCTBUS;

- BECTH PEUEBYIO JICSITEIIBHOCTh MPUMEHUTENBHO K cpepe OBITOBOM 1 MpodecCHOHATBHON
KOMMYHUKAaIUH.

Bnaoemy:

-MHOCTPAHHBIM SI3BIKOM Ha YPOBHE MEXKIUYHOCTHOTO M MEXKYIBTYPHOTO OOIIEHUS,
HaBbIKAMH M YMEHHUSIMU PEUYEBOM JEATEIbHOCTH TPUMEHUTENbHO K cdepe OBITOBOM U
npodeccHOHaTbHON KOMMYHUKALIUU, OCHOBaMH IyOJIHMYHON peyH;

- ocHOBamMHM pedepupoBaHHA U AHHOTHPOBAHHUS JIUTEPATypbl Ha H3y4aeMOM
WHOCTPAHHOM SI3bIKE.

3. Kparkoe coaepxxanue TUCUUIIMHBI:

Beenenue. [Ipenmer u poib HHOCTpaHHOTO s3bIKa. KpaTkue ucropudeckue cBeJeHus 00
M3Yy4aeMOM s3bIKe. 3a7aul U MECTO Kypca B TIOJArOTOBKE OakanaBpa TEXHUKH U TEXHOJIOTHH.

Mognyinsb 1. L.I'pammaTnueckre TpyAHOCTH U3y4aeMOro s3blKa:

1.1 JInuHble, NPUTSHKATENBHBIE M TPOYUE MECTOMMEHHSI.

CrpsikeHue 1i1aroja-cBs3KHy.

W3meHeHue rinarosia-cBI3ku B popmax HacTosiero BpeMeHu. OOpa3oBaHue pa3iIUYHBIX
BUJIOBPEMEHHBIX (OpM C TMOMOIIBI0 Tharona-cBs3ku. OOpa3oBaHuwe W ymnoTpedneHue ¢Gopm
MacCUBHOrO 3ajora. l3MeHeHue TIaroja-cBsI3KM B Pa3lWYHbIX (opMax MPOLIEAIEro U
Oyayiero BpeMeHu. I maron-cBs3ka B OTpUIIATENIbHBIX TIPETOKCHUSIX.

1.2 Tlopsimox cioB B mpemiokeHuu. [IpsmMoil MOpSAIOK CJIOB  YTBEPAUTEIHHOTO
NPEUIOKEHUST B PA3IMYHBIX BHAOBPEMEHHBIX (opmax. M3MmeHeHue mopsiika CJIOB B



BOIPOCUTENBHBIX NpeANoKeHusAX. Ilopsaaok cloB U MOCTPOEHUE OTPULIATENBHBIX MPEIJIOKEHNUH.
OMpaTHuecKue KOHCTPYKIUH.

Mopyns 2. Il.UTeHue TeMaTu4eCcKuX TEKCTOB:

2.1. BBenenue B cueniMaIbHOCTE

2.2 .. Mennenees

2.3. PXTY um. .. MenaeneeBa

[lonarue o BUgax uTeHHUs Ha mpuUMepax TEKCTOB o Xumuu, /[.U. Menoeneese, PXTY um,
J.U. Menoeneesa.

AKTHBH3a1Us JIEKCUKU IIPOYUTAHHBIX TEKCTOB.

Moayins 3. IIL.IIpakTrika yCTHOM peyu 1o TeEMaM:

3.1. «I"'oBOopuM 0 cebe»,

3.2. «B ropoue»,

3.3. «PaiioH, rzie s )KUBY».

MoHosnorudeckas pedsb Mo TeMe «o ceder.

Monyinsb 4. I.I'pammaTtrueckye TpyAHOCTH U3y4aeMOro sI3bIKa:

4.1. Uaduautus. @opmbl nHbpuHUTHBA. [IpogomkeHHbIN 1 niepPeKTHBI MHOUHUTHB.
Oynkuuu uHQUHUTHBA B mpemiokeHud. OOpa3zoBaHue U ynorpeOiieHne HH()UHUTHBHBIX
00OpOTOB THUMA «CJI0XKHOE MOJUIEXkAIEe» M «CI0XKHOE IONOJHEHHE». BapumaHThl nepeBona
UH(GUHUTUBHBIX 000POTOB Ha PYCCKUH SI3BIK.

4.2. BupoBpemenHsie ¢opmbl raronoB. OOpa3oBaHWE MPOCTHIX, MPOIOKCHHBIX,
nepeKTHbIX M Mep(EeKTHO-TIPOJAOKEHHBIX BpeMeH. BompocurenbHble MNpEeNIoXKeHUs B
pa3nuuHbIX BpeMeHax. OOpa3oBaHue OTPULIATENBHBIX (DOPM IJ1aroiia B pa3iMyHbIX BpEMEHAX.

Monayns 5. ILU3ydaromee uTeHHE HAyYHO-TIOMYJSPHBIX TEKCTOB IO BBIOpAHHOM
CIEIIUAJIBHOCTH.

[IpumepHas TemaTHKa TEKCTOB:

5.1. «bHOTEXHOJIOTHS U HAYYHBIE METObI»

5.2. «Hedrexumuueckoe npeamnpusTue.

Moayins 6. II1. TIpakTrika yCTHOM pedu 1o TeMe

6.1. «Cmyoenueckas jcusnb.

6.2. «XUMHSs, UBMEPEHUS B XUMUYECKON TEXHOJIOTHU»

Mopyns 7. 1. 'pammaTuyeckue TpyTHOCTH U3y4aeMOro s3bIKa:

7.1. Tlpuuactus. IIpuyacTusi HacTosimiero W mpormieamero BpeMmeHH. IlepdexTHbie
dopmbl mpuyacTus. MecTo HpUYACTHIl B MpeUIOKEHUH. Pa3nuyHble BapuaHTHl HEpeBola
MPUYACTHI Ha PYCCKUM 3BIK. [IprdacTHBIE 000POTHI M MPUEMBI UX TEPEBO/IAa HA PYCCKHH S3bBIK.

7.2. CocnaratenbHoe HakJIoHEHHE. DOpMBI coCiIaraTeIbHOrO HAaKJIIOHEHUSI B U3y4aeMOM
A3pIke. MoJanbHble TIJaroyisl U HX HCIOJIB30BAHUE B IPEUIOKCHHUSIX B COCIAraTelIbHOM
HAaKJIOHEHUU. THIIBI yCIIOBHBIX MpEMIOKEHUN. BapuaHThl ImepeBoAa NPEMIIOKECHUM B
COCJIaraTeIbHOM HAaKJIOHEHNUHU U YCIOBHBIX MPEIIOKEHUM.

Mognyns 8. II.M3yuatoniee yTeHrE TEKCTOB 110 TEMATHKE:!

8.1. «Xummueckas sadbopaTopusi».

8.2. «M3MepeHus B CrienualIbHON 1a00paTopum.

Moayins 9. IIL.IIpakTrika yCTHON peyu 1o TEMaM:

9.1. «CtpaHa n3y4aemoro si3bIKa»,

9.2. «ITpoBeneHne 1eI0BOM BCTPEUN»,

9.3. «3axitoueHNE KOHTPAKTa».

4. O0beM IMCUMILIMHBI M BUIbI Y4eOHOH padoThl

Bun yaeOHO# paboThI B 3aueTHBIX B akanem.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCIHHIIJIMHBI 10 Y4eOHOMY ILIAHY 8 288
AyIUTOpPHBbIE 3aHATHS 2,2 80
Jlexknuu - -




IIpakTuyeckue 3aHATHS 2,2 80
CamocrogTenbHas padboTa: 4,8 172
Bux uroroBoro KOHTpOJIS: 3a4eT/IK3aMeH 1 DK3aMeH
(36)
Bun yueGHOM paboThI B 3auetHpix | B actponOM.
€IMHUIIAX Jacax
O01mas Tpy10eMKOCTh JUCHHUIUIMHBI 10 Y4eOHOMY IJIAHY 8 216
AyIMTOpPHBIE 3aHATHS 2,2 59,5
Jlekuuu - -
IIpakTHYeckne 3aHATHS 2.2 59,5
CamocrosiTenpHast paboTa: 4.8 129,5
By uroroBoro KOHTpOIIS: 3a4eT/IK3aMeH 1 DK3aMeH
27)

AHHOTanuA padoyeil NporpaMmbl Y4eOHOM U CHUNINHbBI
®uaocopus (b1.5.02)

1. Heap aucuMmanHbl: cOPMUPOBATH Y CTYJIEHTOB KOMIUIEKCHOE IMPEICTaBICHHE O
pojin U MCCTC (bI/IJ'IOCO(bI/II/I B CUCTCMC T'YMAHUTAPHBIX, COINUAJIBHBIX W CCTCCTBCHHBLIX HAYK,
MO3HAKOMHUTh HMX C OCHOBaMHU (miocodCcKoro 3HaHUS, HEOOXOIUMBIMH JJIS PpEIICHUS
TEOPETUYECKHUX U MPAKTHYECKUX 3a/1a4.

3agauyu AUCHMILINHBI:

° (dbopMHpOBaHKE HAYYHBIX OCHOB MUPOBO33PEHUS CTYACHTOB;

o (GhopMHpOBaHHE HABBIKOB JIOTHYECKOTO, METOIOJIOTUYECKOT0 U (prmocodckoro
aHanmu3a pa3BUTUS M (DYHKIIMOHUPOBAHUS PA3IUYHBIX Cep KU3HU OOILECTBA, €ro COLMATbHBIX
UHCTHUTYTOB;

. dbopMupoBaHue yMEHUU HCI0JIb30BaTh dunocodckue 3HAHUS B
npodeCCHOHATLHOM IeATENFHOCTH OyIyINX CIEeLHUATNCTOB;
o dbopMHpOBaHHE TBOPYECKOTO MBIIUICHHUS, CAMOCTOSTEILHOCTH  CYXKICHHUH,

UHTEpeca K OTEYECTBEHHOMY M MHPOBOMY KYyJIbTYpHOMY M HAy4HOMY HaCJIEIUI0, €ro
COXPaHEHHIO U TIPEYMHOKEHHUIO.

2. B pe3yabrare wu3yYeHUS JAUCHMILIMHBI O0yYaKOIIMIC MO MNporpamMmme
0akajaBpHaTa J0JIKEH:

Obnadams cnenyromumu o0meKkyabTypHbIME (OK) KOMIEeTeHITUAMM:

- yMeTh HCHOJb30BaThb OCHOBBI (GWIOCOMCKUX 3HAaHUM A (opMUpPOBaHUS
MupoBo33peHueckoi mozunuu (OK-1);

B pesynbrare ocBoeHus Kypca puiaocopuu CTYACHT J0JKEH:

3Hamb:

OCHOBHOE COZIep)KaHUE TIaBHBIX (PUIOCO(PCKHUX IIKOI U HANpPABICHUH, MpeACTaBUTEICH
STUX IIKOJ, CBSA3b WM pa3iaudue uX (QUIoCOPCKUX HACH, CBSA3h HCTOPHKO-PUIOCO(HCKUX
KOHIIECTIIUI ¢ COBPEMEHHBIMHU IPOOIeMaMu HHIMBUAYAIEHON U OOIECTBEHHOM KHU3HH;

yMeThb: TIOHMMaTh W  aHAIM3UPOBAaTh  MHUPOBO33PEHYECKHE, COLUAIbHBIE U
UHIWBUYyaJIbHBIE  MPOOJIEMBI  COBPEMEHHOM  KHM3HHM,; TPAaMOTHO BECTH JIUCKYCCHIO,
apTyMEHTHPOBAaHHO OTCTaMBaTh CBOIO IO3MIIMIO TIO 3HAYUMBIM (rtocopckum mpobdiaemam
COBPEMEHHOM JKM3HHU, ONHPAsCh Ha HapaOOTaHHBIH B HCTOPUU (GHIOCOPUN MaTepUa;
MIPUMEHSATH MOTy4deHHbIe PuIoco(CKue 3HaHUS K PEIICHUIO PO()EeCCHOHATBHBIX 3a/1a4;

BJIaJleTh: TPEICTABICHUSAMHI O (PUIOCOPHM KaK HAyKe U CUCTEME LIEHHOCTEH, ee MecTe B
CUCTEME TYMaHUTapHOIO 3HaHMS; OCHOBAaMHU (UIOCOPCKOTO MBIIIICHHUS; KaTeropuaibHbIM
anmapaToM M3y4aeMoN TUCHMIUIMHBI, (GUIOCOPCKUMH METOAAMHU aHAIN3a PA3IMYHBIX IPOOIIeM,



HaBbIKAMU (PMIOCO(PCKOM KyIbTYphl sl BBIPAOOTKH CHCTEMHOTO, IEIOCTHOTO B3TJsAa Ha
NEHCTBUTENBHOCTh U MECTO XUMHUH U XMMHUYECKON TEXHOJIOTUH B IIEJIOCTHON KapTHHE MHUpA.

3. Coaep:xanue TUCHUIIMHBI

Beenenue. dunocodusi, ee mporucxoxaeHrue U pojib B 00IIECTBE.

Mooyns 1. OcHosHble unocogckue wKobl.

Antnunas ¢unocodus (mocokpatuku, coductel, Coxpar, [emoxput, IlnaTos,
Apucrorenb, 3TUHUCTUYECKU-pUMCKas ¢unocodus). OcHOBHBIE TPOOIEMbl CPEAHEBEKOBOM
bunocopun u smoxu Bozpoxnenus. dwnocobus Homoro Bpemenn (XVII — XVIII BB.)
Wneonorus IIpoceemenus. Hemenkas kmaccuueckas ¢unocodus. Pycckas ¢unocopus XIX —
XX BB. OcHOBbI Mapkcuctckoir (Quirocobun. OCHOBHBIE HANpPaBICHUS COBPEMEHHOM
dunocodpun.

Mooy 2. @unocogckue Konyenyuu Obimusi U NO3HAHUSL.

[Ipobnema ObiTusst B uctopuu ¢uinocopun. [loHATHS MaTepHATBHOTO U HJCATBHOTO.
OcHoBHBIE (uiTocOPCKHE HANPABJICHHSA: MaTepuain3M M uaeanusM. [IpuHImm rio6ambHOTO
HBOJIFOLIMOHU3MA B COBPEMEHHON Hay4YHOU KapTUHE MUpa.

Konnenmuu npoctpancTBa U BpeMeHH B UCTOpUH (husocodpuu 1 HAYKH.

[Ipoucxoxnenue cozHanus. Poibs Tpyna B IpoucxokaeHun co3Hanus. Mneanucruueckue
U MaTepualucThyeckue KoHuenuuu co3HaHusi. Co3nanume u  Mo3r. Co3HaTenbHOE U
6ecco3narenbHoe. Co3HaHue U s3bIK. Co3HAHME U CaMOCO3HAHHME.

Konnenmuu rHoceonoru B HUCTOpUH  (GUIOCOPHUHU: CEHCyallu3M, pallMOHAIN3M,
CKETITUIIM3M, aTHOCTUIIN3M, KOHIISTIIHS BPOXKICHHBIX UICH, anpuopu3M. JlnanekTuka Mmo3HaHuUs:
YYBCTBEHHOE M paruoHajibHOe. OCHOBHBIE TEOPUH UCTHUHBI.

Mooyns 3. I[Ipobremvl uenogexa 8 ¢hunocoguu.

Yenosek kak npeameT ¢pustocodckoro ananmza B uctropuu punocoduu. [Ipoucxoxaenne
YeNoBeKa: NPUPOIHBIE U COLMAIbHBIE YCJIOBUS aHTPOIOCOLMOreHe3a. buoiormueckoe u
colMangbHOE B yenoBeke. HAMBUA, MHAUBUIYAIbHOCTD, TUYHOCTb.

CMbICH KW3HU W TIpeHa3HaueHue 4enoBeka. JKu3Hb, cMepTh, Oeccmeprtue. JBrkeHue
HEHACWUJIUs, €ro poib B coBpeMeHHOW >ku3HU. llemm wm menHoctu. CBoOOga BOIM U
OTBETCTBEHHOCTH IMYHOCTU. HpaBCTBEHHBIC, PETTUTHO3HBIE, SCTETHYECKHUE [IEHHOCTH.

Mooynv 4. Qunocogus ucmopuu u 0owecmea

YemoBeK B CHCTEME COIMANBHBIX CBs3ed. JIMYHOCTL M Macchl, cBoOOma o
HeoOxoaumocTh. @Dunocodpuss ucropuu: (opmanvoHHAsT W IUBWIM3AIMOHHAS KOHIIETILIUN
UCTOpUYECKOro pa3Butus. [IporpeccucTckue W HUKIMYECKUE MOJENH pa3Butus. [noOambHbIC
po0ieMbl cOBpeMeHHOCTH. KoHIIenus ycTOMYnBOro pa3BUTHS U CLIEHApUH Oy IyILEro.

O6miectBo 1 ero cTpykTypa. CornuanpHasi, MOJMTHYECKas U TyXOBHasA chepbl 00IIecTBa.
Konnenmuu rocynapctsa B uctopuu Gpuiaocodckoit MpIcau. ['paxk1aHCKOe OOIIECTBO U MPABOBOE
roCyapCTBO.

Mooynv 5. Qunocogpckue npodremvl Xumuu U XUMULECKOU MEXHOI02UU

Hayunoe u BHeHayuHoe 3HaHue. CTPyKTypa HayqHOTO 3HaHHS, €ro METOAbI U (POPMBL.
HayuHnble peBOMIOLMM M CMEHA TUIIOB pallMOHAIBHOCTU. Hayka B COBpeMEHHOM MHpe. DTHKa
HAyKH U OTBETCTBEHHOCTH YYCHOTO.

[IpobniemMa cooTHOUIEHUsI HayKd M TeXHUKH. ColuanbHbIE TMOCIEACTBUS HAY4YHO-
TEXHHYECKOTO Tporpecca. ITUYECKHUE M HKOJIOTMYECKHUE HMIICPATUBLI PAa3BUTHS HAYKH U
TEXHHUKHU.

MecTo XUMHUU B CUCTEME €CTECTBEHHBIX HayK. OCHOBHas MpobieMa XUMHUH KaK HAyKd U
npou3BoacTBa. llemn w  3amaum  xumudeckor — TexHojormu. Crenuduika  XUMHUKO-
TEXHOJIOTUYECKOT0 3HaHUs: (yHIAMEHTAIIbHOE U MPUKIATHOE, SMIUPUIECKOE U TEOPETUUECKOE.

4. O0beM IMCUMILIMHBI M BUbI Y4eOHOH padoThl

B 3aueTHEBIX B akanem.

Buabl yueoHoii padoThI
CANHHUIax qacax

O01mas TPy10eMKOCTh TUCHHUIUIMHBI 10 Y4eOHOMY IJIAHY 5 180

4



AyJAUTOpPHBbIE 3AHATHS: 4/3 48

Jlexmum 8/9 32
Cemunapsi (C) 4/9 16
CamocrosiTesibHas padora (CP): 8/3 96
Bua KoHTpOJIsA: 3K3aMeH 1 36

. B 3auerHbix | B actpoHOM.
Buabl yueOHoii padoThI

€IMHULIAX yacax
O0mas TpyA0eMKOCTh JMCIHHIIJIMHBI 10 Y4eOHOMY ILIAHY 5 135
AyJAUTOpPHBbIE 3AHATHS: 1,33 36
Jlextyuu 0,9 24
Cemunapsi (C) 0,43 12
CamocrositesbHas padora (CP): 2,67 72
Bua KoHTpOJIsA: 3K3aMeH 1 27

AHHOTanuA padoyeil NporpaMmbl Y4eOHOM THCHUNINHbBI
HUctopus (b1.5.03)

1. Hess aucoMmiInHbl: GOPMHUPOBAHKE Y CTYJCHTOB KOMIIJIEKCHOTO IPE/ICTABICHUS O
POJIM U MECTE UCTOPUU B CUCTEME T'YMaHUTAPHBIX U COLIMATIBHBIX HAYK, KYJIbTypHO-
UCTOpUYecKOM cBoeoOpa3uu Poccuu, ee MecTe BO BCEMHUPHO-UCTOPUYIECKOM IIpoliecce, 00
0COOCHHOCTSIX 1 OCHOBHBIX 3Tarax e€ HCTOPUYECKOTO PAa3BUTHS; BBEICHHE CTYICHTOB B KPYT
UCTOPUYECKHX MPOOIIeM, CBSI3aHHBIX C 00J1aCThi0 OyAyIiel npodecCuOHaIbHON AEATEIIbHOCTH.

3agaunm W3y4eHUS KCTOPHM 3aKIIOYAIOTCd B NPUOOPETCHUH CIEAYIOMIMX 3HAHUM,
Pa3BUTHH YMEHUIN M HaBBIKOB JIMYHOCTH:

* MIOHMMAaHNE TPAXKIAHCTBEHHOCTH U MAaTPUOTH3Ma KaK MPEJaHHOCTH cBoeMy OTedecTBy,
CTpEMJICHUS] CBOMMH JCWCTBUSIMH CIY)KUTh €ro MHTEpecaMm, B T.Y. M 3allUTe HAlMOHAJIbHBIX
nHrepecoB Poccuu;

* 3HaHUE JBWXKYIIMX CHJ M 3aKOHOMEPHOCTEH UCTOPHUECKOTO MPOIECcca; MECTa YeIoBeKa
B HICTOPHYECKOM ITPOIIECCe, TOJIUTHYECKON OpraHu3any 00IIecTBa;

* BOCIIUTAHNE HPABCTBEHHOCTH, MOPAJIH, TOJIEPAHTHOCTH;

* TIOHMMaHUE MeCTa W pOoJIM 00JacTH AesATeNnbHOCTH BhImyckHWKa PXTY um. 1. U.
MemnieneeBa B O0IIECTBEHHOM Pa3BUTHH, B3aUMOCBS3H C APYTMMHU COLUAIBHBIMUA HHCTUTYTaMH;

* HaBBIKM MCTOPUYECKONW aHAINTHKH: CIIOCOOHOCTH HAa OCHOBE HCTOPUYECKOTO aHAH3a
npoOJIeMHOTO MOAX0Aa NpeoOpa3oBbIBaTh MHPOPMALUIO B 3HAHWE, OCMBICIMBATH MPOIECCHI,
coObITHs M sBIeHHS B Poccum m MHpPOBOM cooOIIecTBE B HMX AMHAMHKE M B3aHMMOCBS3H,
PYKOBOJICTBYSCH IPUHIIUIIAMU HAYYHOH OOBEKTUBHOCTH U UCTOPU3MA;

* YMEHHUE JIOTHYECKH MBICIHUTB, 00JIaiasi CaMOCTOATEIFHOCTBIO CYKACHUH, MHTEpeC K
OTEYECTBEHHOMY W MHPOBOMY KYJIBTYPHOMY M Hay4yHOMY HACJIEIHIO, €r0 COXPAaHCHHIO WU
PEYMHOXXEHHUIO.

2.B pe3yibTaTe H3yYeHUs TUCHUILIMHBI CTYAEHT J0JIKeH:

Osnademp cienyomUMi KOMIETEHIIUSIMHU:

- CIIOCOOHOCTh ~ AHAIM3MPOBATh  OCHOBHBIE  OdTalmbl M 3aKOHOMEPHOCTH
UCTOPUYECKOT0 pa3BUTHUs 00IecTBa i (opMHUpOBaHUA TpakaaHckoi nozunuu (OK-2)

- CIIOCOOHOCTh HCHOJB30BaTh OCHOBBI HKOHOMHUYECKMX 3HAaHMH B Pa3IHYHBIX
chepax xuzHenesTenbHocTH (OK-3)

- CIIOCOOHOCTh HCIIOJIB30BaTh OCHOBBI ITPABOBBIX 3HAHUHM B Pa3lMUHBIX cdepax
xusHenesTensHoctu (OK-4)

B pesynbTare n3yueHus Kypca UCTOPUH CTYACHT JOJDKCH:

3Hamb:

* OCHOBHBIE HAIIPaBJICHUS, IPOOIEMBI B METO/IbI HCTOPHUUECKON HAYKH;
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* OCHOBHBIE JTamlbl M KIIOUeBbIe COOBITHS HcTOpuu Poccuum u Mupa; 0COOCHHOCTH
Pa3BUTHS POCCHHCKOTO TOCYIApCTBA, BBLAAIONIUXCS JEATENCH OTEUECTBEHHOW M BCEOOIIeH
HCTOPUH.

ymemup:

* COOTHOCHTH OOINME WCTOPHUYECKHE TMPOILECChl U OTHCNIbHBIE (AKThI, BBISBIATH
CYIIECTBEHHBIC YEPThl HCTOPUYECKHX TMPOIECCOB, SBICHWNW H COOBITHH; aHaTU3UPOBATH
COLIMATTLHO-3HAYUMBIE MTPOOJIEMBI;

* ¢dopMynHpoBaTh W AapPryMEHTHPOBAHO OTCTaMBaTh COOCTBEHHYIO IO3UIIMIO TIO
Pa3IUYHBIM MPOOIEMaM UCTOPHH.

é1a0emo:

* IPEICTABICHUSAMH 00 UCTOPHUH KaK HayKe, €€ MECTe B CUCTEME T'yMaHUTAPHOTO 3HAHUS,

* PEJICTABICHUSMH 00 OCHOBHBIX 3Talax B UCTOPHH YEJIOBEYECTBA M MX XPOHOJIOTHH;

* KaTEropUalbHO-TIOHATUMHBIM AIIapaTOM U3y4aeMOU JUCHUILINHBI;

* HaBBIKAaMH aHAJIN3a UCTOPUYECKUX HCTOUYHUKOB.

3. Conep:kanue QM CHUTIINHBI

B conepxanue Kypca BKIIOUAeTCs MOHATHE 00 HCTOPUH KaK HayKe, O €€ MeCTe B CUCTEME
COLIMAIbHO-TYMAHUTAPHBIX HAYK, U3J1aratoTCsi OCHOBBI METOI0JIOTUN HCTOPUYECKON HAYKH.

PackpsiBaeTcs copepikanue U o0I1as XapakKTepuCTUKa OCHOBHBIX JTAaloB OT€YECTBEHHON
ucropuu. Havano poccuiickoil rocygapcTBeHHOCTH. KueBckas Pycb. DTHOKyIbTypHBIE |
COLIMAJIbHO-TIOJIMTUYECKHUE NPOLIECChI CTAHOBJICHUS] POCCUMCKON rOCyapCTBEHHOCTH. [IpunsTue
XPUCTHAHCTBA.

Pycckue 3emnu B XII — nauane XVI BB. O6pa3zoBanue Poccuiickoro rocynapcrsa, ero
ucropuyeckoe 3Hauenue. Poccus B cepenune XVI — XVII BB.

Poccuiickoe rocymapctBo B XVIII Beke — Beke MOACpHHU3ALUUMU U IPOCBEIICHUS.
Pepopmer Ilerpa 1 kak mepBas TMOMNBITKA MOJIEPHU3AIMK CTpaHbl, €€ OCOOCHHOCTH.
®opmupoBanue Poccuiickoii nmnepur. OCHOBHBIE HAIPaBICHUS «EBPOIEU3ALNN» CTPAHBI.
DBOJIONHS COITMANIBHOM CTPYKTYpHI obOmiecTBa. JlanpHelmee pacmmpenue rpaHul] Poccuiickoi
UMIIEPUH.

Poccus B XIX cronetun. I[lpombinuienHsiii mepeBopot B EBpore u Poccun: oGmiee u
ocobenHoe. Baxueiimme ycnoBus nepexoaa Poccun k MHAYCTpHATbHOMY OOIECTBY — pPELICHHE
KPECThSIHCKOI'O BOITpOCA u OTpaHUYEHUE caMo/IepKaBHsl. JnutenbHOCTB,
HETOCJIE0BAaTeIbHOCTh, LMKIUYHOCTh Tporecca OypykyazHoro pedopmupoBanus. Poib
cyOBekTUBHOTO (hakTOopa B TpeojosieHnn oTcTaBaHusa. Pedopmbr XIX Beka, umX 3HAYCHHE.
Oo6mmecTBeHHbIC ABMXKECHHS B XX Beke.

Poccus B mauane XX Beka (1900 — 19171r.). OcoOGeHHOCTH CONMATEHO-DKOHOMHYECKOTO
pasButusi Poccum B Havane XX Beka. OOBEKTHBHas TMOTPEOHOCTh HMHIYCTPUATBHOM
MoaepHuzanuu Poccuun. CooTHomieHne noauthdeckux cuil B Poccum B Hauvanme XX Beka.
Hapacranue «kpusuca camoxepxkaBusi. llepBas poccuiickas peBomonus. OOpa3oBaHue
MOJMUTHYECKUX mapTuil. ['ocymapcTBeHHas nayma Hadasa XX BeKa Kak TEPBbIA  OMBIT
poccuiickoro nmapnamentapusma. CtonbimuHCKas arpapHas pegopma. [lepBast MupoBast BoiHa U
yuactue B Hell Poccum. @DeBpanbckas peBomtouuss 1917r. M KOpeHHbIE HW3MEHEHUS B
MOJUTUYECKOU )KU3HU CTPAHBI.

dopMupoBaHUE U CYINTHOCTH cOBETCKOro ctposi (1917-1991rr.). IlonroroBka m mobena
OxTs10pecKOr0 BoOpy:keHHOro BoccTanus B Ilerporpane. II Beepoccuiickuii cve3n CoBeToB u
€ro peueHusi. JKOHOMHYECKas U COI[MalIbHAas MOJUTHKA OONblIeBUKOB. ['paxnaHckasi BoliHa U
uHocTpanHast uHTepBeHuMA. Cyzap0a u 3Hauenne HOIla. VYTBepxkaeHue oaHOMAPTUHHON
nosmtrdeckoi cuctembl. ObpazoBanue CCCP. [Tonutuueckas 60ppOa B MapTUU U TOCYIapCTBE.
CCCP B roap! nepsbIx natunetok (koHen 20-x rr. — 30-e rr.). @opMUpOBaHUE PEXKUMA JIMYHON
Bractu CranvMHa W KOMaHIAHO-aJMUHHUCTPATUBHOM CHCTEMBI YIPABIEHUS TOCYAAPCTBOM.
Buewnss nonmutuka CCCP B 20-30-e rr. CCCP Bo BTOpOil MupoBOi 1 Benukoit OteuecTBeHHON
BOWHE. VI3MEHEeHHWE COOTHONIEHWS CHJI B MHpE IOcCie BTOPOM MHUPOBOM BOMHBL. Hauano



«XOJIONHOM  BOHHBI». TpyaHoctu mnocneBoeHHoro pasutuss CCCP.  VixecroueHue
MOJIMTUYECKOTO0  PeKUMa W HUACO0JOrH4eckoro  KoHTpois. IlombiTku  oOHOBIEHUS
«rocyaapcTBeHHOro corpanusmay. XX cwve3q KIICC u ocyxnenue kynpra uuyHoctu CranuHa.
«OTTenenby B IyXOBHOU cdepe. DkoHOMHUUEcKHe peGopMbl ceperHbl 60-X T0/10B, MPUIMHBI HX
He3aBeplIeHHOCTH. HapacTanne KpU3UCHBIX SABJICHHI B COBETCKOM oO1iecTBe B 70-¢ — cepequne
80-x romoB. Buemnsss momutuka CCCP B koHne 60-x Havane 80-X TIT.: OT pa3psikh K
000CTPEHUI0 MEXIyHAapoAHOH oOctaHoBkH. «llepecTpoiika»: CyIIHOCTb, IIeNH, 3a/ayH,
OCHOBHBIE 3Tarbl, pe3yiabTaThl. Pacmag CCCP. O6pazoBanue CHI'.

CraHOBIIEHHE HOBOM pOCCHHCKON rocynapcTBeHHOCTH (¢ 1991- mo nHacrosiiee Bpems).
JluGepanbHass KOHIEHIUS POCCHMCKUX pedopM: TMepexon K PbhIHKY, (GOpPMHPOBAaHHE
IpaXJIaHCKOTO O0IIecTBa M MpaBoBOro rocyaapctra. «lllokoBas Tepamus» SKOHOMHYECKUX
pebopm B  Havame 90-x TromoB. Koncrturymus Poccumiickoit  ®Depepanum  1993r.
MesxHaoHanbHble OTHOUIeHUs. [lonuTHuecKkue mapTuu U OOIIECTBEHHBIE IBHXeHHUS Poccun
Ha coBpeMeHHOM »JTane. Poccuss Ha nytm MojaepHuszauumu. Poccus B cuctemMe MHPOBOM
SKOHOMHUKH U MEXIYHApOAHBIX CBSI3EH.

4. O0beM IMCUMILIMHBI M BUIbI Y4eOHOH padoThl

Ob6beMm
Bup yaeGHoit paboTs! B 3aueTHBIX B
€IMHUIIAX aKajeMuiec
KHX Yacax
O01mas Tpy10eMKOCTh TUCHUILUIUHBI 10 Y4eOHOMY 4 144
IUIAHY
AyJAUTOpPHBbIE 3AHATHS: 1,3 48
Jlexuuu (JIek) 0,9 32
[Tpaxtrueckue 3anstus (113) 0,4 16
CamocrositesbHas padora (CP): 1,7 60
Pedepar 0,6 20
IToaroToBKa K KOHTPOJIBHBIM paboTam 0,3 10
CaMoCTOsITENIbHOE U3YUYEHHE PA3AEIOB Kypca 0,8 30
Bua uToroBoro KOHTpoJIfA: 3k3amMmeH (JK) 1 36
Ob6beMm
Bu yuebmHoit paboTh! B 3aueTHbBIX B
€IMHUIIAX ACTPOHOM.
qJacax

OO0mas Tpy10eMKOCTb JMCIUILIHHBI 10 Y4eOHOMY 4 108
IUIAHY
AyIMTOpPHBIE 3aHATHS: 1,33 36
Jlexmum (JIek) 0,9 24
[Tpaxtrueckue 3anstus (113) 0,43 12
CamocrositesbHas padora (CP): 1,67 45
Pedepar 0,6 15
[ToaroToBka K KOHTPOJIBHBIM paboTam 0,27 7,5
CamMOoCTOSITETbHOE U3YUEHHUE Pa3JIeNIOB Kypca 0,8 22,5
Bua utoroBoro KoHTpoJisi: 3xk3amMeH (JIK) 1 27

AHHOTaIuA padoyeid NporpaMMbl y4eOHOMH TUCHMIIJINHBI

®uznyeckas KyabTypa u cnopt (b1.5.04)

1 Hean aucuunIMHbI

—  OBJIAJICHHE METO/I0JIOTHEl HayYHOTO O3HAHUS (PHU3UUECKOM KYJIbTYpHI U CIIOPTA;
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— OBJIAJICHHE CHUCTEMOH MpPAaKTHMYECKMX YMEHHUH U HaBBIKOB, 00ECIEUYHMBAIOLINX
COBEPIIICHCTBOBAHUE TICUXO(PU3NUECKUX CIIOCOOHOCTEH;

— pa3BUTHE CIIOCOOHOCTEH HCHOJB30BaTh pa3zHooOpasHble (opMbl  (prusHuecKont
KYJIBTYpbI, CIIOpPTa M TypU3Ma JUIsl COXPAHEHUS M YKPEIUIEHHsI CBOErO 370pOBbSl U 3/10pOBbS
CBOMX OJIN3KUX B MMOBCEAHEBHON KHU3HU U MPOPECCUOHANBHOMN EATEeIbHOCTH;

—  (opmupoBaHNEe MOTHBALMOHHO-IIEHHOCTHOTO OTHOLICHUS K (PU3UYECKOH KYIbTYpE,
(u3nUIecKOMY COBEPIICHCTBOBAHHIO U CAMOBOCIIUTAHHIO, YCTAHOBKA HA 3J0POBBINA 00pa3 KU3HHU.

2 B pe3yabrare wu3y4YeHHMs JAUCUMIUIMHBI O00y4Yamouuiics MO0 MNporpamMme
0akajaBpHaTa q0JIKEH:

Ooénadamp cnenyromumu ooneKyIbTypHbIME (OK) KOMITeTeHIIMSIMMU:

—  CHOCOOHOCTH K camoopraHu3anuu u camooopaszosannio (OK-7);

—  CIOCOOHOCTH HCHOJB30BaTh METOAbI M CpeACTBAa (DU3UUECKOH KYyJIbTYpPBI IS
obecrieueHust MOTHOLIEHHON coIabHON U npodeccronanbHoi AesrenbHocTr (OK-8).

3uamo:

—  Hay4YHO-IPAaKTUYECKHE OCHOBBI (PM3UUECKOH KYJIbTYpHI U CIIOPTA;

—  COLMAaJIBbHO-OMOJOTHYECKHE OCHOBBI (PU3HUECKON KYAbTYPHI U CIIOPTA;

—  BIMSHHE O3JOPOBUTENBHBIX CHUCTEM (PU3MYECKOrO0 BOCHHUTAHMUS Ha YKpEIJICHHUE
3I0pOBBS, TPOPUITAKTUKY MTPOdeccHnOHANbHBIX 3a00JIeBaHUN U BPEIHBIX MPUBHIYEK;

— CcImocoObl  KOHTPOJSI M OLUEHKHM (U3WYECKOTO DPa3BUTHA U (PU3HUECKOU
MOJrOTOBJIIEHHOCTH;

— TpaBuUiia U CIOCOOBI MJIAHUPOBAHUS MHAWBUIYATbHBIX 3aHATUN pa3IU4HON LIeJIeBO
HAIPaBJIEHHOCTH;

— HcTOpHIO (U3UYECKOH KyIbTYpbl M CIIOpTa, UMETh NPEACTABICHHUE O 3HAYMMBIX
CIOPTUBHBIX COOBITUSIX HE TOJBKO CBOEH CTpaHbl, HO W MHUPOBOTO YPOBHS; BaKHEUIIHE
JOCTHKEHHS B 00JIaCTH CIOPTA,

— cnopruBHble Tpaguuuu MXTU-PXTY um. J[.U. MenneneeBa, HOMHUTHh O OABUTAX
CIIOPTCMEHOB B rofibl Bennkoit oreuectBeHHOM BOMHBI 1941-1945 rr.

Ymemon:

—  CaMOCTOATENbHO 3aHUMATHCS (PU3UUECKON KYJIBTYpOU U CIIOPTOM;

—  OCYILECTBJISATH CaMOKOHTPOJb 3a COCTOSIHHEM CBOEro OpraHu3Ma U coOJoiaTh
IIpaBHJia TUTUEHBI U TEXHUKU O€30MacHOCTH;

—  OCYIIECTBJISITb TBOPYECKOE COTPYAHHUYECTBO B KOJUIEKTUBHBIX (opMax 3aHATHA
¢u3nUecKoil KyIbTypOil U CLIOPTOM.

Bnaoemp:

— CpeICTBAaMHM M METOJaMHU YKpEIUIEHUS WHAWBUIYAIbHOTO 370pPOBbA, (hr3nueckoro
CaMOCOBEPILEHCTBOBAHMS;

— JIOJDKHBIM  ypOBHEM  (U3WYECKOM  MOATOTOBICHHOCTH, HEOOXOOUMBIM  JJIs
KayeCTBEHHOI'0 YCBOCHHUSI MPOPECCUOHANBHBIX YMEHHI 1 HaBBIKOB B ITpoliecce 00yueHus B BY3e,
Ui O0eCTeYeHUsl TOJHOLICHHOW COLMAIbHOW M TPO(GECCHOHATBHON NEATETbHOCTH MOCTe
OKOHYaHUS y4eOHOr 0O 3aBe/ICHUSI.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Jucuumnuza (Monynu) o «®dusnueckoi KyabType U CIIOPTY» PEaTU3yIOTCS B paMKax
6a3oBoil wactu bnoka 1 «lucuumimHel (MOIyaM)» HporpaMMbl OakanaBpuara B o0beme 72
aKaJIeMHYECKUX 4acoB (2 3a4eTHBIC CAMHUIIBI) TIPH OYHOU hopme 00yueHUs.

[Iporpamma paccuMTaHa Ha W3y4E€HUE NUCIHILIMHBI B T€YCHHE JABYX ceMecTpoB (l1-ro u
6-r0), IPEATNONaraeT, YTo 00yJaroIuecs UMEIOT TEOPETUUECKYIO U MPAKTHYECKYIO TIOJTOTOBKY B
oOmactu «Pusznueckas KyiabTypa U CIIOpT».

Pa3zgenanl nucHUMIIMALI M BUABI 3aHATHH

Monyn HaszBanue monyis Bcero Yacos
Jlek MII3 | IIIIPIT | KP
1. [Ipenmer «Dusnueckas KyJbTypa U 18 2 6 9 1




criopt». Uctopust ®KuC

2 OCHOBBI 30pPOBOTO 00pa3a >KU3HU 18 2 6 9 1
(30XK)

3 Bbuonoruveckre 0CHOBBI (PH3UUECKOM 18 2 6 9 1
KYJIBTYpBI U CIIOPTA

4 [TpodeccronanbHO-IPUKIIaIHAS 18 2 6 9 1
¢u3nyeckas KyJbTypa U CIOpT

Bcero yacos 72 8 24 36 4

Kasxkabiii MoayJib IporpaMMbl HMeeT CTPYKTYPY:

- JIEKLIUY WM TEOPETUUECKHUI pazien;

- TMPaKTHUYECKUH pasjesl, COCTOMT H3: METOJIuKO-TpakThuueckux 3ansatuii (MII3) u
y4eOHO-TPEHUPOBOUHBIX 3aHATHH (IpodeccuoHaNbHO-IpUKIaaHas (U3NYecKas IOATOTOBKA,
[I1DIT);

- KOHTpOJbHBIHN pazaen (KP).

Teopernueckuii pa3gen GopMHUPYET CUCTEMY HAayYHO-IPAKTUYECKUX M CIELHUAIbHBIX
3HaHUHM, HEOOXOAMMBIX JJIi TOHUMAaHMA MNPUPOJHBIX U  COLMAIBHBIX  IPOIECCOB
(GYHKIMOHUPOBAaHUS (PU3MUECKONW KYJIbTYphl OOIIECTBA M JIMYHOCTU, YMEHHS UX aJalTHBHOIO
TBOPYECKOTO  MCIIOJB30BAHHUS  JUIS  JIMYHOCTHOIO ¥ NMPO(eCcCHOHANBHOTO  pa3BUTHS,
CaMOCOBEpPILIEHCTBOBAHMS, OpraHU3allii 30POBOT0 00pa3a *HU3HH MPHU BBIIOJHEHUN y4EOHOM,
npodeCCHOHATLHON M COLIMOKYIBTYPHOM NeSTETLHOCTH.

MeToauKo-nIpaKTHYECKUE 3aHATHSA IIPEAYCMATPUBAIOT OCBOCHUE OCHOBHBIX METOIOB U
cnoco0oB (opMHUPOBaHUA Y4eOHBIX, MTPOPECCHUOHATBHBIX U XKU3HECHHBIX YMEHHMHA M HABBIKOB
cpeAcTBaMu (PU3NYECKOI KyIbTYpHI U CIIOpTA.

Ha meToauko-npakTHYeCKuX 3aHATHIX yIEIseTCsd BHUMAHUE:

- OCHOBHBIM Np00JIeMaM CIIOPTUBHON TPEHUPOBKHY;

- BIMSHMIO (PU3MYECKUX YNPAXHEHUN Ha (opMHUpOBaHUE MPO(ECCHOHATBHBIX KayecTB
OyAyIIero cenuanucTa U JMYHOCTH 3aHUMAIOIIErocs;

- BO3JCUCTBUIO CPEICTB (DPU3MYECKOTO BOCHUTAHUS HAa OCHOBHBIC (PU3UOJIOTMUYECKHUE
CHUCTEMBI Y 3BE€Hbs OIIOPHO-ABUTaTENBHOIO anapara 3aHUMaroIErocs;

- BOIIpOCaM IIPOBEJIEHUS COPEBHOBAaHMM (IIpaBUjia COPEBHOBAHUM, CUCTEMA PO3BIIPHILLIEH,
ompeneneHue nodenureneii, 000pyaoBaHUE U HHBEHTAPH ).

IIpodeccuoHaNbHO-NIPUKIAAHAA MOATOTOBKA IPOBOAUTCS C YYeTOM Oyaymiei
Ipo¢eCCHOHATIBHOM 1eATEIbHOCTH CTYICHTA.

Y4eOHO-TPEHHUPOBOYHbIE  3aHATUS  0a3UPYIOTCS HAa  LIMPOKOM  HCIIOJIb30BAaHUH
TEOPETUYECKUX 3HAHMH M METOJMYECKHX YMEHHUH, Ha NPUMEHEHMH pa3HOOOpa3HBIX CPEICTB
¢u3nUecKoil  KyNnbTypbl, CHOPTHBHOH H  Npo(ecCHOHANBHO-NIPUKIAAHON  (hu3nyeckoi
HOATOTOBKH CTYJEHTOB.

Kontpoabnblii pasgen. Kpurepuem ycHemrHocTH OCBOEHHsI y4yeOHOro marepuana
ABIISIETCA OLIEHKA IPENoJaBaTels, YUUTBIBAIOUIAS pecyIapHOCMb NOCeujeHus 00713amenbHbIxX
yueOHbIX  3aHAMUL, 3HAHUA TEOPETHYECKOTO pas3/iena MporpaMMbl U BBIIOJHEHHE
YCTAaHOBJICHHBIX Ha JIaHHBIH CEMECTpP KOHTPOJIbHBIX TECTOB OOmeld (U3HIECKON ¢
TEOPETUYECKON MOJArOTOBKHU ISl OTAEIBHBIX TPYII Pa3IW4YHON CIIOPTUBHOM HAINpPaBIEHHOCTH.
KP BXOOUT B MpakTUUYECKUE 3aHATHS.

4 O0beM yuyeOHOI JUCUUIIJIMHBI

B B I VI
Bunpr yue6HOM paboThI 3a4ETHBIX | aKaJeM. | CeMecTp | ceMecTp
CAUHUIIaX qacax
O0mast Tpy10eMKOCTh JUCUHUIIJIMHBI 10 2,0 72 1,0 3.ex. | 1,0 3.ex.
y4eOHOMY ILIAHY 36 yac. | 36 uac.
AyIMTOpHBIEC 3aAHATHS: 2,0 72 36 36
Jlexmn (Jlek) 0,5 8 4 4




[Tpaktuueckue 3ausatus (113) 1,0 60 30 30
KoHTponbHbIi pa3zaesn, BXOAUT B ayIUTOPHBIE 0,5 4 2 2
sarsaTus (KP)
Buja koHTpoOJISi: 3a4eT / IK3aMeH 3ader 3ader 3auer
B B I VI
Bunpr yue6HOM paboThI 3aUETHBIX | aCTPOHOM. | CEMECTp | CEeMeCTp
SIMHUIIAX qacax
O0mast Tpy10eMKOCTh JUCUHUILJIMHBI 10 2,0 54 1,0 3.en. | 1,0 3.exd.
y4eOHOMY ILIAHY 27 yac. | 274ac.
AyIMTOpHBIEC 3aAHATHS: 2,0 54 27 27
Jlexmn (Jlek) 0,2 6 3 3
[Tpaktuueckue 3ansatus (I13) 1,7 45 22,5 22,5
KoHTposbHbIi pa3aen, BXOIUT B 0,1 3 1,5 1,5
aynutopHsle 3assTus (KP)
Bua koHTpoOJIA: 3aueT / IK3aMeH 3auer 3auer 3auer

AHHOTaN U Y4eOHOH NPOrpaMMbl JUCHHILIMHBI
Martemartuka (b1.5.05)

1. Heaun u 3a1a4M AUCHUTLIHHBI

Heab0 AUCHMIUVIMHBI SBIETCS (DOPMUPOBAHUE Y CTYIAEHTOB CHCTEMBI OCHOBHBIX
MOHSATUM, UCIOJIb3YEMBIX JISI MOCTPOCHUSI BAXKHEHIIMX MaTeMAaTUYECKUX MOJENe, U yMeHUus
MCIIOJIb30BaTh MAaTEMATHUYECKUE METO/IbI JJISl OMMCAHUS PA3JIMYHBIX MTPOIIECCOB.

OCHOBHBIMHM 33J]a4aMU AUCHHUILIMHBI, PEIICHHE KOTOPHIX 00ECIIEYNBACT JOCTHKCHIE
IIEIHU, SIBIISTFOTCS:

dbopMUpOBaHHE TMOHWUMAHUS  3HAYUMOCTH
€CTECTBEHHOHAYYHOM 00pa30BaHUU OaKajaBpa;

O3HAKOMJICHHE C CHCTEMOM IIOHATHH, WCHOJB3YEMbBIX JUISI OINMCAHUS BaKHEUIINX
MaTeMaTH4YeCKUX MOJACSICH U MaTeEMaTUUYECKUX METOIOB, i UX B3aHMOCBS3BIO;

03HAaKOMIJICHHE C IPUMEpPaMH IPUMEHEHUSI MaTEMAaTUYECKUX MOJIEJIEH U METO/I0B;

dbopMHpOBaHHE HABBHIKOB M YMEHHH WCIOIB30BaHUS MaTEMaTHYECKUX MOJelIeH u
MaTEMAaTHYCCKUX METOOB.

2. B pe3yabrare
0akajaBpHaTa q0JIKEH:

Osnademsb CIEeAYIONIMMU KOMITETCHIIMSIMU:

- CIIOCOOHOCTBHIO UCIOIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCITUIUIMH B

MaTEeMaTHUYECKOM  COCTaBIIIIONIEH B

H3yYeHUs AUCUMILVIMHBI o0y4Yallluiicd N0 mnporpamme

npoecCuOHaNbHOM  AESITENbHOCTH, MPUMEHSATH METOJbl MaTeMaTHUYeCcKOro aHaiu3a u
MOJICJIMPOBAHUS, TEOPETUUECKOI0 U dKciepuMeHTalibHOro uccnegoanus (OI1K-2)

3Hamp:

. OCHOBBI g hepeHIaTBEHOTO u MHTErPAbHOTO WCUYUCIICHHUS,
muddepeHIaTbHBIX YpaBHEHUM;

o MaTeMaTHYeCKUe TEOPHUM U METOJbI, JIeKallie B OCHOBE MOCTPOCHHUS
MaTeMaTHYEeCKHUX MOJCIICH;

. OCHOBBI TPUMEHEHHUSI MATEMAaTUYECKUX MOJIETIEH U METOJIOB.

ymembw:

o BBIOMpATh MaTEMaTHYECKHE METOJbI, MPUTOIHBIC ISl PEIICHUS KOHKPETHOM
3a/1a4u;

o UCIIOJIb30BaTh MaTEeMaTUYECKHE TOHATHSA, METOJIbl M MOJENH JJs OMHCAHMS
Pa3IUYHBIX MTPOLIECCOB;

° BBISIBJIATh MaTE€MaTUYECKHE 3aKOHOMEPHOCTH, JIeKAIllMe B OCHOBE KOHKPETHBIX
IIPOLIECCOB;

o MCIOJIb30BaTh OCHOBHBIE METO/Ibl CTATUCTUUECKON 00pabOTKH TaHHBIX;
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L4 MNPUMCHATH MATCMATHYCCKUC 3HAHUA Ha MCKAUCTTUIIMHAPHOM YPOBHC.

é1a0ems:
° OCHOBaMH  (yHIAMEHTAIBHBIX  MaTEeMAaTHYECKUX TEOpUA UM  HaBBIKAMU
MCIIOJIb30BaHUsI MATEMATHYECKOTO aliapara;
° METOJaMH CTaTUCTHYECKON 00pabOoTKH HH(POPMAIIHH.
3. Kparkoe conepskanue 1uCHUININHBI:
1 CEMECTP
1.BBenenue.

[Ipeamer u metobl MaTeMaTuku. OnricaHUE OCHOBHBIX pa3zesioB Kypca. [IpaBuna

U TpeOOBaHUsI IPU U3yUYEHUU Kypca.
2. DaeMeHTHI anreOpsbl.

YucnoBble MHOXKECTBA, KoMIUIekcHbIe yucaa. Onpeaenurenu 11 u Il mopsankos.
BekToppl: OCHOBHBIE MOHATHUS, CKAISIPHOE, BEKTOPHOE U CMEIIAHHOE IPOM3BEIEHUS BEKTOPOB.
AHanuTuyeckasi TeOMETpUs: TpsMas Ha IUIOCKOCTH, KpuBble Il mopsnka. MaTpuubl: aeicTBus
HaJ MaTpUIIAMHU, TIPUBEJEHUE K CTyleHYaTOMYy BUAY U Buay ['aycca. Panr matpuibl. O0parHas
matpunia. Teopema Kponekepa-Kanemnu. Pemienne cucreM JWHEHHBIX —anreOpanyecKux
ypaBHeHuii. COOCTBEHHBIE YUCa U BEKTOPHI. KBagparudaabie GOpMBI.

3. ®yakuus ogHoM nepemenHou. [Ipeaen dynkmuu. HenmpepbBHOCTE G yHKITHH.

@Oynkiusa.  CnocoObl  3amanust  ¢yskumu. Ilpenen  ¢yHkmum B Touke.
Onnoctoponnue mpenensl. [Ipenenst Ha OeckoHeYHOCTH. BeckOHEYHO Majble WU OECKOHEYHO
Oonbine (yHKIMM, UX CBOMCTBAa M B3auMHas cBA3b. CBoiicTBa mpexnenos. IlepBbiii 1 BTOpoi
3aMeyarenbHble Tpenensl. HempepblBHOCTh (pyHKIMM B TOYke M Ha mpomexyrtke. CBoiicTBa
(GyHKUINH, HEPEPBHIBHBIX HA oTpe3Kax. Touku pa3pbiBa QyHKIIUN U UX KIacCU(pUKAIUS.

4. TuddepennuanpHoe ucuuciaeHue GyHKIIMA OHOU MTEPEMEHHOM.

[TpousBonHas GpyHKIMHU, €€ TEOMETPUUECKUNA U MEeXaHU4eCcKuil cmbici. [IpaBuna
muddepennupoBanns. Tabnuila OCHOBHBIX MPOM3BOMHBIX. Juddepennuan ¢yHKIuU, ero
OPUMEHEHUS K TNPUOIKCHHBIM — BBIYUCICHUSM. VHBapuaHTHOCTH  (OpPMBI  TIEPBOTO
muddepennmana. [lpowsBognas cioxkHowt dyakuun. uddepenmmpyemocts GyHKINH:
OlpeNieieHue, TEOpeMbl O CBA3M JTU(G(PEpEeHIIUPYEMOCTH C  HENpPEpHIBHOCTBIO U C
CYIIIECTBOBaHHEM MPOU3BOIHOI. OCHOBHBIE TeopeMbl quddepeHIanIbHOr0 ucuucnenus: Poms,
Jlarpanxa, Komm. IlpaBuno Jlonurana (packpeiTue HeomnpeaeneHHocTeil). IlpousBoaHbie
BBICIINX MOPsAKOB. JIokanpHBIH skcTpeMyM GyHKIMU. HeoOxoauMble U JOCTaTOUHBIE YCIOBUS
skcrpemyma. [IpaBuio uccrnenoBanusi (pyHKIMM HA MOHOTOHHOCTH U 3KCcTpemMyM. [Ipu3Haku
BBIMYKJIOCTH U BOTHYTOCTH (hyHKIMU. Touku nepernda. HeoOxoaumoe u 10CTaTOuHOE YCIOBUS
neperu6a. AcuUMOTOTHl (QYHKIMH, WX BUABI M CIOCOOBI HaxoxaeHus. OOmas cxema
ucciaeaoBanus QyHKINMA, TOCTPOSHUE UX TPadHKOB.

5. lHTerpaibHO€ UcUnCIIeHue (PYHKIIUN OJHOM epeMeHHOM.

[TepBooOpasnas pyukius. HeonpeaeneHHslii MHTETpai U €ro cBoiicTa. Tabimia
OCHOBHBIX HHTErpajioB. MeToAbl HWHTErPUPOBAHUS: HEMOCPEICTBEHHOE WHTETPUPOBAHMUE,
MHTETPUPOBAHUE MOICTAHOBKOM, HHTETPUPOBaHUE MO YacTAM. HTerpupoBaHue palroHaIbHbBIX
npoGeit. MHTEerpupoBaHre HEKOTOPHIX HPPALMOHATBHBIX M TPUTOHOMETPUYECKHX (DYHKITUIL.
OnpeneneHHblii UHTETpali, €ro reoMeTpuIeckuii cMbicia. CBOMCTBA OMPEAEICHHOIO0 MHTErpaa.
®opmyna Hetorona-Jlelioauna. Teopema o0 cpeaHeM 3HAueHHHM. 3aMeHa IEPEeMEHHOW U
UHTETPUPOBAHUE 10 YACTSIM B ONpeJesieHHOM uHTerpaie. IlpunoskeHus ormnpeneaeHHOro
MHTETpalia K BBIYMCICHUIO IUIOMaAei tiockux ¢uryp. [ToHsTHE HECOOCTBEHHBIX WHTETPAJIOB:
orpezieNieHus, CBOWCTBA, METObl BEIUMCIICHHUS.

2 CEMECTP

1. IndbdepenipansHoe ucurcieHne (QyHKIIMH HECKOIBKUX TEePEMEHHBIX. DJIEMEHTHI TEOPHH
TOJIS.

OyHKIUM ABYX M 0OOJiee MEepEeMEHHBIX: OMpeneIeHue, 00JacTh OINpeesieHus, 00JacTh
W3MEHEHUS, TEOMETpHUUYECKas WHTepHpeTanus, JTUHUU ypoBHS. llpemen QyHKnum B TOUKe.
YactHble Mpou3BOJAHBIE (Ha TpuMepe (YHKIUHM ABYX MepeMeHHbIX). JuddepeHnmupyemMocts
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(YHKINN HECKOJBKHX IepeMeHHbIX. JloctaTounsle ycnoBus auddepeniupyemoctu. [lomnas
npousBoaHas. [IpousBonnas cnoxxkHoi (ynkmuu. [lomubiii muddepennuan. HBapuaHTHOCTH
noigHoro  jguddepeHnmana.  AHATUTHYECKUM  OpU3HAK  NOJHOro  auddepeHnuana.
HuddepennmpoBanne (QyHKIIMA OAHOM W JBYX NEPEMEHHBIX, 3aJaHHOW HEsSBHO. YacTHBIC
NPOM3BOJHBIE U TOJHBIE Ju(QepeHansl BBICIINX MOPSAKOB. TeopeMa O paBeHCTBE
CMEIIaHHBIX MPOU3BOAHBIX (A1 (yHKUMHM [BYX MepeMeHHbIX). JIOKalbHBIE SKCTPEMYMBbI
(GyHKLIMU BYX MEPEMEHHBIX: HEOOXOAMMOE M JIOCTATOYHOE YCIOBHS IKCTpEeMyMa. Y CIIOBHBIN
sKkcTpeMyM (Metoa MHoOkuTenel Jlarpanka). HanGosnbiiee u HanmMeHsbIee 3HaueHne (PyHKITUN B
3aMKHYTOH oOmactu. OcHOBHbIE TOHATHS Teopuu mois. CkamspHoe moie. [loBepxHOCTH H
JuHUM ypoBHA. [Ipom3BoaHas mo HampaBieHUO. ['paMeHT CKAJISIPHOTO MOJIA U €ro CBOMCTBA.
BexTtopnoe nosie. Jluseprenuust nonst. Porop nomns. CsA3b MeEXIy IpaJU€HTOM U IPOU3BOJHON
10 HaIPaBJICHUIO.

2. KpaTHble uHTErpasl.

JIBOWMHOW HMHTErpaj: OmpeAesieHUuEe, Ie€OMETPUYECKHIl CMBICI, CBOWCTBA. BbruucieHue
JBOMHOIO MHTETpajlia B JIEKapTOBOM W IOJIAPHOM cucremax koopauHar Murerpan Ilyaccona.
TpoitHO! UHTErpal: ONnpeaeaeHue, reOMETPUUYECKU CMBICT, CBOMCTBA. BhIuncieHue TponHOro
uHTerpana. [Ipuioxenus qBOMHOTO U TPOMHOTO UHTErPAJIOB.

3. KpuBoauHeHbIE M TOBEPXHOCTHBIE UHTETPAJIbI.

KpuBonuHelHHbII MHTETpal MO KOOpAMHATaM: OIPEACIICHUE, CBOMCTBA, BBIYMCIICHUE.
Pa6ota B cunmoBom noste. @opmyna ['puna. KpuBonuHeiiHbie MHTETPAIbl, HE 3aBUCSIINAE OT ITYTH
uHTerpupoBanus. [loTeHnuanbHas QyHKIMS, MOTeHIUaNbHOE 1one. [ToHATHE TOBEPXHOCTHOTO
uHrerpana. [lotok BekTopa yepe3 moBepxHOCTh. Teopema ['aycca-Octporpaackoro. @opmyina
Crokca.

3 CEMECTP

1. Iuddepenumanbrbie ypaBHEHUS IEPBOTO MOPSIKA.

Juddepenunanpuple ypaBHEHUS: MOPSAAOK, pEIIEHHE, TeopeMa CYIIECTBOBAaHUS U
€AMHCTBEHHOCTH peleHus. 3agaya Komm. YpaBHEHHs C pa3fensioUMUCH [EPEMEHHBIMU.
Onnoponnsie auddepeHnnanbupie ypaBHeHUs. JluHeiHble auddepeHnaibable ypaBHEHUS
NIEPBOTO MOPSAKA. Y PaBHEHUS B MOJIHBIX tuddepeninanax. MHTerpupyromumii MHOXUTENb.

2. Muddepennmanpabie ypaBHEHUSI BTOPOTO U 71-TO MOPSAKA.

Juddepennnanbabie ypaBHEHUS BTOPOTO MOPsIKA, JOMYCKAIOIIUE OHIKEHUE TTOPSIKa.
Jlunetinbie muddepeHnmnanbaple ypaBHEHUs BTOpOro mopsiaka. CBoicTBa pemieHuid. JInHeliHas
He3aBUCHUMOCTh GyHKuui. Onpenenurens BpoHnckoro. CTpykTypa 00IIero pemeHus: JMHEHHOTO
muddepeHManbHbIe ypaBHEHUsT BTOporo mnopsanka. dyHaamMeHTadbHas CHCTEMa pEHICHHI.
Jlunelinple ogHOpOAHBIE AU(QepeHInaTbHbIe YpaBHEHUS BTOPOTO TOPSIKA C MOCTOSHHBIMU
koa(urmenTaMu: ocTpoeHue ooIIero pemenus. Meron Ditnepa. JInHelHbIE HEOTHOPOIHBIC
Qg depeHIaIbHbIe YpaBHEHUSI BTOPOTO MOPsAKa ¢ MOCTOSIHHBIMH Kod(durentamu. Oo1ee u
YacTHOE pellleHUs] HEOAHOPOHBIX ypaBHeHUM. JInHeiHble quddepeHnnanbHble YpaBHEHUS #-T'0
HOpsi/IKa: CBOMCTBA pEIICHUH, TEOpeMbl O CTPYKType OOIIEro pelieHus, METO]| BapHaluu
NOCTOSIHHBIX. JIuHelHble nuddepeHranbHble YpaBHEHUS #-TO TOpSAKAa C MOCTOSHHBIMU
Kod(duimeHTaMu. AJTOPUTM MTOCTPOCHHSI OOIIEr0 PEIICHUS.

3. Cuctemsbl nuddepeHInaTbHBIX YpaBHEHUM.

Cucremsl nuddepeHraIbHbpIX ypaBHEHUH MEPBOTro MOpsAIKa: 00IIUe MOHATHS, TeopeMa
CYLIECTBOBaHMSI U  €AMHCTBEHHOCTH  oOmiero  pemeHus.  CucremMbl  JHMHEWHBIX
muddepeHMaIbHbBIX YPaBHEHUH MEPBOrO MOPSIKA: HHTEITPUPOBAHME METOJIOM HCKIIOUEHHUSL.
Cuctembl TUHEWHBIX AU(GEpEeHITMATBLHBIX YPaBHEHUN IMEPBOTO IMOPSIKA: CBOMCTBA PEIICHHM,
TEOPEMbI O CTPYKTYype OOILIEro peuIeHus, METO]] BapUallui MOCTOSHHBIX. CHCTEMbI JIMHEHHBIX
OHOPOAHBIX ¥  HEOJHOPOAHBIX  AU(depeHIHnaTbHbIX  YpaBHEHUH C  MOCTOSHHBIMU
KodpduureHTaMu. OJNEMEHTHl TEOPUH YCTOWYMBOCTH. METOABl YHUCIEHHOTO pPEUICHHUs
nudepeHIATbHBIX YPaBHCHHM.
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4. Yucnossle ¥ (PyHKIIMOHAIBHBIE PSIIBL.

YucnoBble psAAbl: OCHOBHBIE IOHSTHS, CBOWCTBA CXOMASIIUXCS PSAOB, HEOOXOAMMBII
INPU3HAK cXOoAUMOCTH. ['apmonunueckuil psaxn. Paawr [lupuxne. IIpu3Haku cpaBHEHHs PSALOB C
MOJIOXKUTENBHBIME uieHamMu. [IpusHak [lamambepa. MHTErpanbHblil U paguKadbHBIN MPU3HAKA
Komm. 3nakouepenyroniuecs psaasl: npusHak JleliOHuna. 3HaKomepeMeHHbIE PSIbl: MOHATHS
aOCOJIIOTHOM MW YCJIIOBHOW CXOIMUMOCTH, TIPH3HAK aOCOJIOTHOW CXOJUMOCTH, CBOMCTBa
a0COJIIOTHO U YCIIOBHO CXOJSIIMXCS PSIOB.

OyHKIMOHAIbHBIE PSAJIbI: OCHOBHBIE TOHATHA, 001acTh cxoaumMocTu. CTeneHHbIe
PAABL panuyc, UHTEpBai, 00IacTh cXoauMocTH. CBOWCTBA CTENEHHBIX psAaoB. Pansl Teitnopa u
MakiiopeHa: CBOWMCTBa, YCIOBHE CXOJMMOCTH psila K MCXOJHOW (YHKIIMH, OCHOBHBIC
pasnoxenus. Pasnoxenue ¢yHkuuu B psiig MakjiaopeHa ¢ MOMOIIBIO OCHOBHBIX Pa3IOXKEHUH.
['maBHOE 3HaueHue (yHKIMU. OKBUBaJICHTHBbIC (QyHKIMU. [Ipumenenue psgoB Teinopa u

MaKnopeHa JJIL BBIYHUCJICHUS MMPCACIIOB.

5. 3akiroueHue.

Hcnonp3oBanne MaTeMaTHYECKUX MECTOAOB B HpaKTquCKOﬁ ACATCIIBHOCTH.

4. O0beM yueOHOM JUCUUIIJIMHBI

Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Bubl yueOHoii padoTe 3au. ef./ 3au4. ef./ 3au. ef./ 3au4. ef./
ak.4yac ak.4yac ak.gac aK.gac
TR AT 15/540 5/180 4/144 6/216
AUCHUILIHHBI IO YYeOHOMY IJIaHY
AyIMTOpHbIE 3aHATHS: 5,3/192 1,77/64 1,77/64 1,77/64
Jlexruu (JIek) 2,65/96 0,88/32 0,88/32 0,88/32
Hpaxmiraeckue SAHATHA 2,65/96 0,88/32 0,88/32 0,88/32
(I13)
CamocrosiTesbHas padora (CP): 7,7/276 2,23/80 2,23/80 3,24/116
Bua xonTpoJs: 2/72 IK3aMeH- 3ader ¢ IK3aMeH-
JK3aMeH/3a4eT 1/36 OIIEHKOM 1/36
Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Bubl yueoHoii padoTe 3au. ef./ 3ay4. ej./ 3au. ef./ 3au4. ej./
acTp.uac acTp.uac acTp.uac acTp.uac
TR AT 15/405 5/135 4/108 6/162
AUCHUILJIHHBI 10 YYeOHOMY IJIaHY
AyIMTOpHbIE 3aHATHS: 5,3/144 1,77/48 1,77/48 1,77/48
Jlexruu (JIek) 2,65/72 0,88/24 0,88/24 0,88/24
13) Hpaxmiraeckue SAHATHA 2,65/72 0,88/24 0,88/24 0,88/24
CamocrosiTesbHas padora (CP): 7,7/207 2,23/60 2,23/60 3,24/87
Bua xonTpoJs: 2/54 IK3aMeH- 3ader ¢ IK3aMeH-
JK3aMeH/3a4eT 1/27 OLICHKOM 1/27

AHHOTanu padoyeil NPOrpaMMbpl JUCHHILJIMHBI
HNudopmaruka (b1.5.06)
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1. 1. lenu u 3a7a494 JMCUUNJINHBI

Ilenp  npucuumiuHbl —  npuoOpeTeHHe  0a30BBIX 3HAHUW O  COBPEMEHHBIX
WH(OPMALIMOHHBIX TEXHOJIOTHUSX, a TakKKe YMEHHH M MPAaKTHYECKHX HAaBBHIKOB B 001acTH
MH(OPMATUKH, HUCIOJIb3YEMBIX INPU PEUICHHUH HAyYHBIX M MPAKTUYECKUX BBIYMCIUTEIBHBIX
3a/1a4 CTY/ICHTaMH BCEX CIIeIUaTbHOCTEH.

3amauv  JUCHUIUIMHBI - H3y4YeHHE METOJOB XpaHEHHs, 00paboTKM U Iepeaayu
uH(pOpMAILIUK C WCIOJIH30BAHUEM IEPCOHATBHBIX KOMITBIOTEPOB, JIOKATHHBIX W TI00AIBHBIX
ceTeil; W3y4YeHHE UHUCICHHBIX METOJOB pELICHUS MPOCTEHIINX 3a/Jad MaTeMaTHYeCKOIo
OMHCAHUS XUMHUKO-TEXHOJIIOTHYECKUX TMPOIECCOB; MPHUBUTHE HABBIKOB QJITOPUTMHU3ALNU U
MPOrpaMMHUPOBAHUS C HCIIOJIb30BAHMEM CTaHIApTHBIX MAKETOB MPUKIAAHBIX MpPOTpamMMm Mpu
pEIICHUH MPOCTEHIINX BRIYUCIUTEIBHBIX 33/1a4.

2. B pe3yabrare wu3yYeHUS JAUCUHMILIMHBI O0yYaKOIIMIC MO MNporpamMmme
0akajaBpHaTa q0JIKEH:

Osgnademsb cneayOUMMI KOMIIETCHIIUSIMU:

- CIOCOOHOCTh pelIaTh CTaHAApTHBIC 3aJaud MPo(ecCHOHANBHON MeATeIhbHOCTH Ha
OCHOBE WH(OPMAITMOHHOW U OMOIHOrpadUIeCcKOil KyIbTyphl C MPUMEHEHHEM WH(OPMAIMOHHO-

KOMMYHHUKAIIHOHHBIX TEXHOJIOTMH M C YYETOM OCHOBHBIX TpeOOBaHMH HH(POPMALMOHHON
6e3omacunoctu (OIIK-1).

3uame:

- CBOIcTBa MH(OPMALIUH, CTTOCOOBI €e XpaHeHus: 1 00padoTKH;

- CTPYKTYPY, IPUHITUIIBI pa0OTHl 1 OCHOBHBIE BO3MOXKHOCTH DBM;

- TOIIOJIOTUIO U apXUTEKTYPY BBIYMCIUTENBHBIX CETEN;

- IPUHLIMIIBI aPECALMH MOJIb30BaTENEeH, KOMIIBIOTEPOB M PECYPCOB B ceTH MIHTEpHET;

- pa3nuyath U pacmuppoBsiBath [P — agpec, ToMeHHOE UMSI KOMITBIOTEPA;

- a TaKkXke BJIAJEeTh HAaBBIKAMHU CAMOCTOSITEBHOTO PELICHUs 3aJad Ha KOMIIBIOTEPE,
BKJTIOYAIOIIME TIOCTAHOBKY 3aJ[aui, pa3padOoTKy aJropuTMa U OLEHKY ero 3(ppeKTUBHOCTH;

- CTPYKTYPY, IPUHITUIIBI pa0OTHl 1 OCHOBHBIE BO3MOKHOCTH DBM;

- OCHOBHBIE THUIIbl AJITOPUTMOB, A3BIKH IPOrPAMMHUPOBAHUS;

- CTaHJapTHBIE MPOrPaMMHBIE OOecTIeueHus CBOEH MpodeccroHalIbHOM e TeNbHOCTH;

- QJITOPUTMBI PELICHUs HEJIMHEUHBIX YPaBHECHUH;

- QJITCOPUTMBI OJTHOMEPHOM ONTUMHU3ALUY;

Ymemn:

- mUcaTh ¥ OTJIAXUBATh MporpamMMbl Ha VBA 110 pa3zpaboTaHHBIM alropuT™Mam;

- IPUMEHATH METO/bl MATEMATUUECKOM CTaTUCTUKU AJIs1 PELLIEHUS] KOHKPETHBIX 33/1a4;

- HCIIOJIb30BaTh MAaKeThl NPUKIATHBIX MPOTrpaMM IMpH JaJbHEWIIEM OOY4YeHUH U
IPAKTUYECKON AEATEIbHOCTH.

Bnaoemy:

- HaBbIKaMM CaMOCTOSITEIbHOTO pELIEHUs 3aJad Ha KOMIBIOTEPE, BKIIOYAOLINE
MOCTAaHOBKY 3aJlay, pa3paboTKy aiaropuTMa W OIEHKY ero 3((EeKTUBHOCTH METOJaMu
MaTeMaTHYECKOM CTATUCTUKH JUIsl 00pabOTKH SKCIEPUMEHTA;

- METOJIaMH PEANN3allN aITOPUTMOB Ha KOMIIBIOTEPAX.

3. KpaTkoe coaep:kanue IuCHUNIHHBI:

3.1. ApXuTeKTypa KOMIIbIOTEPOB U KOMITBIOTEPHBIX CETEH:

HCTOpUS Pa3BUTHS BBIYMCIUTEIBHON TEXHUKH U NIEPCOHAIBHBIX KOMIbIOTEPOB. KpaTkas
UCTOPHUSl PA3BUTHUSL BBIUMCIUTENBHOM TEXHUKHM U TepcoHanbHBIX KommbioTepoB (I1K).
Boruncnurensnas mammbHa @on-Heiimana w mammba Teiopunra. Paspabotku HopOGepta
Bunepa;

apxutextypa IIK, anmapatneie cpenctBa IIK. Mcnonbp3yemble CUCTEMBI CUHCIEHMS,
3JIeMEHThl MaTeMaruueckou Jsoruku. OoOmee mnpenctaBieHue o [IK u WX BO3MOKHOCTSX.
OyukuuoHanbHast cxema [IK, MaructpanbHO-MonynbHbI mnpuHuun nocrpoeHus 1K
Anmnaparnsie cpeacra [IK: mukponponeccop, onepaTuBHas M K3II NaMATh, BHEIIHSS MaMATh,
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IIMHBI aJpeca, KOMaHJ M JAaHHBIX, TaKTOBbIM TreHeparop. IIpuHIUN OTKPBITOW apXUTEKTYpBHI:
CHUCTEMHas IIMHA, pa3psaaHocTh. [lepudepunitasie ycrporictsa [1K: kmaBuaTypa, MbIiib, MOHUTOD,
npuntep U 1p. OcoOeHHOCTH NpEACTaBICHUs JaHHBIX Ha MAalIMHHOM ypoBHe. IIpenmymiectsa
nu(ppoBOro mpeAcTaBieHUuss HHQOpPMAMKM Tepel] aHAJIOrOBBIM MPEICTAaBICHHUEM: BBICOKOE
Ka4eCcTBO 3alMCH M OTOOpakeHHs HH(OpMaIuH, MPOCTOTa W HAAECKHOCTh AYOIHUpPOBAHUS
(komupoBanusi) uHbopMaruu Oe3 moTepu KadecTBa. CHCTEMBI CUMCICHUS (IeCATUYHASA,
JBOMYHAsi, BOCBMEpPHYHAs, IIECTHAALIATEPUYHAs), NpaBUiIa INEPEBOJAa W3 OAHOM CHCTEMBI B
IpYrylo. OJIeMEeHThl MaTeMaTHYeCKON JIOTMKH: MOHATHS (OpPMAIbHON JIOTMKH, OCHOBHBIE
JIOTHYECKHUE OTepauu U popMyJibl, Joruyeckrue ocHOBbI paboTsl I1K;

KOMIIBIOTEPHBIE CETH: TOIOJIOTUM CeTel, MX XapakTepucTuku. KommbroTepHas ceTb -
COBOKYITHOCTb KOMITBIOTEPOB M PA3IUYHBIX YCTPOMCTB, 00eCHeuMBAIOMINX MH(POPMALMOHHBINA
o0OMeH MeXIy KOMIbIOTepaMH B CeTH 0e3 HCIHOJb30BaHUS KaKUX-JIMOO MPOMEKYTOUHBIX
Hocuteneil nadopmanuu. Tomomoruu cereii: 3Be3faHasi, MIMHHAS, KoibleBas. CeTH 3aKphITOrO
TUIMA: JIOKaJbHbIE M pacHpelesIieHHble CEeTH, KoprnopaTuBHbIE ceTH. [IporpaMMHO-TexHUYECKOe
oOecrieyeHue: afanrtep, KOTOPBIA YIpaBIsSeTCs CIEMUAIBHOW MPOrpaMMoil  JapaiiBepoM;
OlepalMOHHAs CHUCTeMa, VIpaBisdiouias KOMIBIOTEPOM, MPEAOCTABISIONIUM  PECYpPCHI;
IPOTOKOJIBI - OCOOBIE S3bIKM, HA KOTOPHIX OOMEHHMBAIOTCA MH(OpMAIeld KOMIBIOTEPHl B CETH
(TCP, TCP/IP, UDP). I'nob6ansubie cetn paznmuunoro macimradba (WAN —Wide Area Net, MS
Network wu Internet). Bo3moxxHoctu ceru WuTepHer. DnekTpoHHas moura. Jloctym k
nHpopManmoHHEIM pecypcaMm. Cucrema TenekoHbepeHIuid. Aapecamuss ¥ TMPOTOKOJIBI B
HurepHer;

MyJIbTUMENA — TUANOroBas KOMIBIOTEpHAs cucTeMa, obecreynBaioniasi CHHTE3 TEKCTa,
rpaduKy, 3ByKa, peud ¥ BUICO. YCTPOHCTBA MyJbTHMeIHa. TpeOoBaHUS K MYIbTUMEIHHHBIM
CpencTBaM KOMIThIOTEPOB. PacmmpeHHbie BO3MOXHOCTH 00pabOTKH, ITpeoOpa3oBaHms, CHHTE3a
uHpopMaluy (KOMIBbIOTEpHAs: aHUMAaIHs, MOJUPHUKAIM N300pakeHUH, TpexMepHas rpaduka).
MynsTumenuiinple nporpammbl. I[IporpaMMmbl pegakTUpOBaHHs, MOHTa)Xka 3ByKa W BHJIEO.
Buneo-penakropsl, Monynu crneuddGeKToB, MOHTAXKHbBIE CTYIUH. DJICKTPOHHbIE MPE3CHTAIUH
(ocHoBHBIE BO3MOxkHOCTH MS PowerPoint), stambl co3gaHus Tpe3eHTalUid, CTPYKTypa
Mpe3eHTAMI U 0COOCHHOCTH PabOThI C PETAKTOPOM.

3.2. IlporpamMmmHOE 0OeCTICUCHHE:

CTPYKTYpa ONEPAIMOHHBIX CHUCTEM, MaKeThl MPHUKIAIHBIX mporpamm, MicrosoftOffice.
Knaccudukanus nporpaMMHubIx cpecTB. CHCTEMHOE U MPUKIAIHOE MPOrpaMMHOE o0ecrieueHne
ITK. O630p onepannonubix cucrem (OC). Ilpunnumnst coznanus u cocraB OC: sapo, uaTepdeiic,
npariBepbl. Kpatkas xapakrepuctuka WINDOWS, MoaynbHblil npuHiun noctpoenus. Cpena
WINDOWS: okHa, UX 3J€MEHThI, padoTa B MHOTOOKOHHOM pexume. Pabora ¢ oObexkramu
WINDOWS. Apnbiku u paborta ¢ Humu. [lanku: co3manue, mepenMEHOBaHNE; KOTMPOBAHUE H
nepeMenieHrne 00heKTOB (TMAMoK U SPIBIKOB), yaaaeHue o0bekToB. Kop3nHa U ee HazHAYCHHE.
Hacrtpoiiku WINDOWS: nata u BpeMms, HacTpOWKa MBIIIM, dKpaHa. DJIEMEHThl TEXHUYECKOTrO
cepauca IIK: ycraHOBKa onepallMOHHOM CHUCTEMBI, CO3JaHUE MHIAVBUAYAJIbHON ONEPAaLlMOHHON
Cpelbl MOJIb30BaTeNs, MOAJEPKKA IEIOCTHOCTH MHGOpPMaIlMU, pAacUIMpEeHrne W MOJAECpHU3ALUs
KOH(UTYpAIMH allllapaTHBIX U TPOTPAMMHBIX CPEICTB

TexcroBeiii pemaktop WORD, pemaktopsl MareMaTH4eCKUX M XUMHYECKHX (OpPMYIL
OCHOBBI HUCMOJB30BAHUS TMPOTPaMM OOIEro Ha3HayeHHs (KpaTKui 0030p) Ha mpuMepax
TekcToBoro pemakropa WORD, pemakTopoB MaTeMaTHYECKUX M XUMHYECKUX (HOPMYIIL.
Ocob6ennoctu TekctoBoro peaakropa WORD. Bon u penaktupoBanue tekcta. KonupoBanue u
nepemMenieHne o0BeKTOB, pabora ¢ Tabmumamu. Bwibop Buma, pasmepa mmpudra,
dopmaTtupoBanue CHUMBOJOB M ab63ameB. KomwmpoBanue ¢popmata. OcoOEHHOCTH CO3AaHUS
CChUIOK, ornaBineHud. Co3naHue JOKYMEHTOB  pPa3iIUyHBIX (opM  (CTaHAApTHBIX U
HeCTaHAApTHHIX). lcmonb30BaHWe pegakTopa MaTeMaTH4ecKux (opMya B TEKCTOBBIX
IOoKyMeHTaxX. Pemaktop xummudeckux (opmys, Ha3Hau€HHE W OCOOCHHOCTH PaOOTHI.
KonupoBanue xumuueckux GopMyi B TEKCTOBBIE TOKYMEHTHI.
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Cucrema ympasnenus 6a3zamu nanHbix ACCESS: coznanue monp3oBatensckux CYB/],
dbopmupoBanue 3amnpocoB, or4eToB U (GopMm. HNHPopmanmonnbie cucrteMbl. CHCTEMBI
yrpaBieHus: 0aHKamu u 0a3aMu JaHHBIX. PensimonHas Moaenb AaHHbIX. CTPyKTypa 3amucH,
MeToabl Aoctyna K uHpopManuu. OOMeH NaHHbIMU ¢ ApyrumHu npuiokeHusMu WINDOWS:
TEKCTOBBIMH PEAAKTOPAaMH U 3JIEKTPOHHBIMU Tabnuamu. Pensiunonnas 6a3a nanubix ACCESS.
['maBHOE OKHO, MEHIO KOMaH], MMaHeIb MHCTPYMEHTOB. Co37aHHe U OTKPHITHE 0asbl JaHHBIX.
BBoa 1 pepakTupoBaHUE NaHHBIX B peXKUME TAaOJIHIIBI  peXUMe KOHCTpYKTOpa. @opMupoBaHue
3arpocoB. 3anpockl MPOCThIE 1 MHOTOTAOINYHbIE, 3aMpOChl ¢ ycioBusMU. Co3gaHue OTYETOB U
¢dopm. Texnomorus peanuzanuu npocrenmux 3anad cpencrsamu CYB/] ACCESS.

Pemenue BorumcnuTenbHBIX 3amad ¢ ucnosnb3zoBanueM EXCEL: obpabGoTtka Tabmwii,
MOCTpOCHHE TpapuKOB M AMArpaMM, BBIYUCICHHE MATPUYHBIX BbIpakeHwil. Ha3HnaueHnwue
anexktpoHHbIXx Tabmui (MS EXCEL). OcoGennoctu Ttabnumunoro mporeccopa EXCEL nu
UCTIOJIb30BaHUE €T0 JJIS pelieHHs] MHPOPMALMOHHBIX U WHKEHEPHBIX 3a/1a4. TeXHHuKa paboThl ¢
EXCEL. Oxno EXCEL. AOGcomioTHass ¥ OTHOCHTENbHas anpecamnus. Brijenenne sdeex,
nepemenieHue o padouemy nucty. Pacuer no popmynam. Konuposanue dhopmyn. Iloctpoerue
rpa¢ukoB. PacueT GpyHKIIMOHATBHBIX 3aBHCUMOCTEH U TTOCTPOEHUE TpadhuuecKuX U300paKeHHA
¢ wucnoip3oBanueM craHnaptHeix ¢(yaknuii EXCEL u wmacrepa ¢ynkuuii. Iloctpoenue
MOBEPXHOCTEH C MCIIOIB30BaHUEM MacTepa auarpamm. Pabora ¢ tabnuamu. dopmaTupoBaHue,
opopmnenune Tabmun. YwucioBele W MoONb30BaTeNbCKUEe popmarbl. CBOAHBIE TaOIMIIBL.
[TocTpoenue quarpamm. PazpaboTka u peaauzamnus MpOCTEHIINX aJTOPUTMOB C UCTIOJIb30BaHUEM
Bo3MokHOCcTel EXCEL (HaxoXxaeHne MakCMMalbHOTO (MUHHMATBHOTO) 3JIEMEHTa BEKTOpa U
MaTpHUILIbI, HAXOXXICHHE CYMMbl 3JIEMEHTOB BEKTOpa U MAaTPUIlbl, BBIYHUCICHHE MaTPHUYHBIX
BBIPAXKECHU).

3.3. AITOpUTMBI U1 OCHOBBI IPOTPAMMHUPOBAHUS

ANropuTM™BI, THIIBI anropuT™MOB. [loHsATHE anropuTMa U ero cBoicTBa. CrocoObl 3amucu
aNropuTMOB. MOAYNbHBIN MPUHLIUI TOCTPOEHUS AJITOPUTMOB U MTPOTPAMM.

XapakTepUCTUKH S3BIKOB MporpaMMmupoBanus. OCHOBHBIE CTPYKTYphl U TPHHIIHITBI
CTPYKTYpHOTO MporpamMmupoBanus wutoctpanus. CTpyKTypHOE MNpPOrpaMMHUPOBAHHE, €ro
ocobenHocTH. TexHosnoruss O0O0BEKTHO-OPUEHTHPOBAHHOTO IPOTPaMMHUPOBAHUSA; CBOICTBa
A3BIKOB: HaclleZJOBaHUE, MHKANCYIALUS, MOTUMOPPU3M. [IOHATHS S3BIKOB: KJIacChl U OOBEKTHI.
DBONIOIUS U KIacCU(PHUKAIUS S36IKOB TPOrpaMMupoBanus. [TOHITHS TpaHCIAINN, KOMIWISIIIHHA,
UHTEpIIpETallui, WX pa3nuuus. ba3oBele aaropuTMuyecKkue KOHCTPYKIUHU (ClieZOBaHUE,
BETBJICHUE, TIOBTOPEHHE), MNpUMEphl HX peanu3auuud. OCHOBHbIE KOHCTPYKLHHU SI3BIKOB
IPOrpaMMUPOBAHUA. SI3BIKH MPOrPaMMHUPOBAHUS BBICOKOTO YPOBHSI.

BbruncnuTenbHble aaropuTMbl U MIPOrpaMMHbIE peann3auuu Ha VBA s oO6paboTku
nHpopmaruu [pomecc pemenus 3agad Ha komnbloTepax. [IporpammupoBanue Ha si3pike VBA:
OCHOBHBIC ONEPATOPHI SA3bIKa, MpoIeaypsl U GyHKIMU. PazpaboTka M peanuzanus mpocTeHimx
aITOpUTMOB 00paboTkM wHPOpManuK (pemieHue 3a7a4 ¢ OJHOMEPHBIM M MHOTOMEPHBIM
o0beMoM uHGpopManun). YucaeHHbIe METOIbI aHAJIM3a OJTHOTO HEJTMHEHHOTO YpaBHEHUS: MTOUCK
KOpHEH, pelieHue 3a7aud OJHOMEpPHOW ONTUMHU3aluU (HAaXOXJACHHE TOYEeK MaKCUMyMma U
MUHUMYMa (GYHKIHK). METOIbl CTaTUCTHYECKOH 0OpabOTKH pe3y/lbTaTOB M3MEPEHHUH OIHOU
BEJIMYMHBI: BEIYUCIICHUE TOUYCUHBIX (CPEIHEro, UCIIEPCUH, CTaHapTa) U HHTEPBAIbHBIX OLIEHOK
CIIy4allHOM BEJIMYMHBI.

3.4. 3amuTa uadopmaIuu:

ANTOPUTMEI 3aIIUTH UHPOPMAIIUU: METOBI 3aIIUThI, KOMIIBIOTEPHBIE BUPYCHI U 60phOa
¢ HumH. [loHsATHE OE€30macHOCTH KOMIBIOTEPHON HHQPOpPMAIMK: HAJIEKHOCTh KOMIIBIOTEDA,
COXPaHHOCTh JIAHHBIX, 3aIlUTa OT BHECEHUS HW3MEHEHHH HEYIOJIHOMOYEHHBIMU JIUIAMH,
COXpaHEHHWE TallHbl TMEPENUCKH B DIIEKTPOHHOM ceTh. MeToapl peanu3alud  3alluThl
uH(pOpMallMK: TMPOTpaMMHBIC, allllapaTHbIE, OpraHW3aIMOHHbIC. CTOpHs BO3HUKHOBEHUS
BUPYCOB M aHTUBHUPYCOB. CrocoObI 3apa)keHus, 3aluThl U 00pbObI ¢ BUupycamu. OcoOeHHOCTH
paboThl aNrOpPUTMOB BHPYCOB: PE3UICHTHOCTH, MOJIMMOP(UYHOCTh U camoIIudpoBaHUE.
Kommbrorepasie BUpyCHI, UX crnenuduka u anTuBUpycHbIe Tiporpammbl (Kacnepckuii, Dr. Web,
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Avast, AVG). CnocoObl mu¢ppoBanus U mnepeaayd MHPOpPMALKMU HA JaJbHUE PACCTOSHHSL.
OTKpBITHIA U 3aKPBITHIN KoUK mudpoBanus. [ledparMmeHTamnus aucka.
4.00beM AUCHHMILVIMHBI M BB y4eOHOH padoThl

Bunsl yueOHoI paboThI Ob6wvem
B B
3a4eTHBIX aKaJeMHYECKHX
eMHUIIAX yacax
O01mas TPy10eMKOCTh JUCHUIUIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
AyIMTOpPHBIE 3aHATHS: 48/36 48
Jlexmum (JIek) - -
JlaGopatopusbie 3ansTus (JI3) 48/36 48
CamocrositeqbHasi padora (CP): 60/36 60
Bujx nTOroBOro KOHTpOJIsi: 3a4eT - -
Bunsl yueOHoI paboThI Ob6Bvem
B B actponom.
3a4eTHBIX gacax
eMHUIIAX
O01mas TPy10eMKOCTh TUCHHUIUIMHBI 10 Y4eOHOMY IJIAHY 3,0 81
AyIMTOpPHBIE 3aHATHS: 1,33 36
Jlexuuu (JIek) - —
JlaGopatopusbie 3anstus (JI3) 1,33 36
CamocrositeqbHasi padora (CP): 1,67 45
Buja nTOoroBoro KOHTpoOJIsi: 3a4eT - -

®uzuka (51.5.07)

1. Hesm v 3a7a9u TUCHMIIIMHBI
Heabo TUCHUNUIMHBI SIBISICTCSA MPUOOPETCHHE CTYIACHTAMU 3HAHWUN IO OCHOBHBIM

AHHOTanMA padoyeil MporpaMMsbl y4eOHOM THCIUILTHHBI

pazzaenam GU3MKH U yMEHUIO IPUMEHSATh UX B IPYTHX €CTECTBEHHOHAYYHBIX AUCIUILTUHAX.

OCHOBHBIMH 32Ja4aMH JMCHHUILUIMHBI, PEIIEHHE KOTOPBIX O0ECIeYrBaeT JOCTH)KEHUE
IeNU, ABISIOTCS: (pOopMUpOBaHHME NMPEACTABICHUNH 00 OCHOBHBIX (DU3MUYECKHX 3aKOHAX MPHUPOJIBI
U METOJaX TEOPETUYECKHX MCCIEIOBAHUN Pa3IMUYHBIX (PU3MUECKUX SIBJICHHUH, a TaKXke IaThb
IIPEICTABIICHNUS O COBPEMEHHBIX DKCIIEPUMEHTAIBHBIX METOIAX UCCIICIOBAHMUS.

2. B pe3yabTare
0akaJlaBpUaTa J0JIKeH:
Osnadems cneAyIOUUMEI KOMIICTCHIIUSMH:

CrnocoOHOCTh HCIIOIB30BaTh OCHOBHBIC 3aKOHBI (PM3WKH B TMPOQPECCHOHATBHON
JACATCIIbHOCTH, MMPUMCHATH METOAbI MaTeMaTHU4dYCCKOIro aHaJinu3a )41 MOACIINPOBAHUA,
TEOPETHYECKOTO M dKCIIepuMeHTanbHOTo uccienoBanus. (OI1K-2)

CHOCO6HOCTB HCIIOJIb30BaTh CCTCCTBCHHOHAYYHBIC 3aKOHBI [JId IMOHWUMAaHUA
OKpy>Karotiero mupa u ssieruit npupoast.(OI1K-3).

B PE3YIbTATC U3YUCHUSA JUCHUIIIIMHBI CTYICHT OOJIPKCH:

H3yYeHUs] AUCHMIUVIMHBI O00y4alluiicd Mo mporpaMmme
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3HaAmMb:

- (¢us3nueckrue OCHOBBI MEXaHWKH, (U3UKHA KOJEOAHWUN ¥ BOJH, JJIGKTPUYECTBA U
MarHeTu3Ma, SJCKTPOJUHAMHKH, CTATHCTUYECKOM (PU3UKH W TEPMOJUHAMUKH, KBAaHTOBOU
busuky;

- cMbIcT (DyHAAMEHTaTbHBIX (PU3MYECKHX 3aKOHOB, MPUHIUIIOB U TOCTYJIATOB; HX
(GbOpMYyITUPOBKH U TPAHULIBI TPUMEHUMOCTH;

- CBSI3b LIUPOKOTO Kpyra (M3MUECKHUX SBICHUN ¢ (yHIaMEHTAIbHBIMU MPUHIUIIAMHA U
3aKOHaMU (DU3UKH;

- OCHOBHBIE METO/IbI PEIICHUS 33]a4 110 OMUCAHUIO (U3UUYECKUX SIBICHUI;

- METOJIbI 00PabOTKH Pe3yabTaTOB (PU3UIECKOTO IKCIIEPUMEHTA.

ymembp:

-IPUMEHSATh TEOPETUUECKHE 3HAHUS U SKCIIEPUMEHTAIbHbIE METO/bI MCCIIEOBAHUS TIPU
petieHnn nmpodeccuoHaNbHBIX 3314,

-IPOBOJIUTH Pacu€Thl, OCYIIECTBIIATh aHAIN3 U HAa OCHOBE ATOTO JeJIaTh 0OOCHOBAHHbBIE
BBIBO/IBI;

- QHAJTM3UPOBATh PE3YNIbTAaThl HAOIIOACHUN U HIKCIEPUMEHTOB C MPUMEHEHUEM OCHOBHBIX
3aKOHOB U IPUHIIUIIOB (DU3UKH,

- OIpenessaTh XapakTep (QHU3NYECKUX IPOLECCOB MO KOMILIEKCY 3KCIIEPUMEHTAIbHON
UH(OPMALIUHU TIPU IIOMOIIM T'padUKOB, TAOIHII U YPaBHEHUH;

- MIPEACTABIATH 00PabOTAHHYIO YKCIIEPUMEHTAIBHYIO U TEOPETHUECKYIO HH(OPMAITUIO B
YCTHOW M MHCBMEHHOH (pOopME, B TOM UHUCIIE€ C UCTIOIB30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTHI.

enademp:

- HaBBIKaMHU pabOThI C MUPOKUM KPYroM (pr3nuecKux MpuOOpPOB U 000pyAOBaAHUS;

- HaBBIKaMU 00OCHOBAHMSI CBOMX CY)KJIEHUH U BBIOOpA METOA UCCIIEIOBAHUS;

3. KpaTkoe coaepskanue Iy CHUNIHHBI:

Cemectp 2

Beenenue

[Tpenmet ¢usuku. Metoas! pu3nUecKoro ncciaeoBaHus: OMBIT, TUIIOTE3a, IKCIEPUMEHT,
TEopusl.

1. ®u3nyeckrne OCHOBBI MEXaHUKHU

[Ipenmer kuHematuku. Ilepememienue, ckopocTh, yckopeHue. Kunemarndeckue
XapaKTEPUCTUKH BpalIaTEIbHOIO JIBHKEHMS. 3aKOHbI Hbl0TOHA. 3aKOH BCEMHPHOIO TATOTEHMUS.
JIBukeHMe Tela IEepEMEHHOW MacChl. 3aKOH BCEMHPHOIO TATOTEHHUA. [IBrmkeHue Tena
nepeMeHHoN Maccel. YpaBHeHus Memepckoro. ®opmyna [luonkoBckoro. VYnpyruihi u
HEyNpyrul ynaapsl mapoB. MOMEHT HHEpUUM MaTEepUAJIbHOM TOYKM U TBEPAOro Tea.
Kunematnka rapmonunueckux kosnebanmii. luddepenunansHoe ypaBHEHHE TapMOHUYECKHX
kosiebanuii. IloHsATHE O 3aTyXaloUMX W BBIHYXJIEHHBIX KojeOaHUsAX. BomHoBoe IBHMKEHHE.
BoHBI IPOAOIBHBIE U TONIEPEYHBIE.

2. OCHOBBI MOJICKYJISIPHOM (pr3HKH

DJIeMEHTHl TEPMOJMHAMHUKN U (pu3nyeckor kuHeTHKU. VneanpHbii ra3. Pacnpenenenue
Bonpimana u ero obOmedusudecknii cmbici. PeanbHbiit ra3. YpaBHeHue Ban-mep-Baanbca.
Tepmonunamuueckuit Meton B (usuke. PaBHOBecHble cocTosiHMs. Havanma TepMoaMHAMHUKH.
Hukibl. DHTpoONUS U €€ CTAaTHCTHYECKOe TOJIKoBaHWe. SBneHue nepeHoca. [quddysusa. 3akon
®uka. TermmonpoBogHoCTh. 3akoH Dypre. BHyTpeHHee Tpenue (Bs3kocTh). 3akoH HeroToHa.

3. DnexTpocTaTHKa U MOCTOSHHBIHN 3JIEKTPUUECKUN TOK

3akon Kynona. Teopema Octporpaackoro-I'aycca. [umonbs. JudnekTpuku B
AJIEKTPOCTATUYECKOM IIO0JIE.

Cemectp 3

1. DnexTpoMarHeTusm
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3akoH Awmmepa. 3akoH buo-Casapa-Jlamnaca. Cuna Maruneruku.
DJIeKTpOMAarHuTHas MHIAYKIHS. Y paBHeHEe MakcBena.

2. Onrtuka

WNurtepdbepentus BonH. udpakuus BoiH. [lomspuszanus BomH. TerioBoe H3ITydeHHE.
3akon Kupxroda. 'mnoreza Ilnanka. KBaHTOBOE OOBSICHEHHE TEIIOBOTO U3NMydeHUsS. DPPexT
Komnrona. fAnepnas mogens atoma. [loctynarel bopa. ATom Bogoposaa o bopy.

3. DneMeHTHI KBAaHTOBOM (hH3UKH

I'mnoreza ne bpoiina. BonnoBoe ypaBHenuwe Illpegunrepa nis cTalMOHApHBIX
cocrosuuii. OneiTel L TepHa-I'epinaxa. MHorosnektponHsiii arom. D¢ ekt 3eemana. [IpuHimn
[Taynu. KBanToBble cTatncTuyeckue pacrnpeneneHus boze-DitHmTeliHa 1 Pepmu-/upaka.
@®onoHbl. 3akonbl Jlebast m DiHIITEHA. XapaKTepUCTUKU Apa: 3apsj, Macca, SHEPrusl CBS3U
HYKJIOHOB. SnepHble peakuuu. PyHIAMEHTAIBHBIE B3aUMOJCWCTBUS M OCHOBHBIE KIJIACCHI
AJIEMEHTAPHBIX YaCTHII.

Jlopenua.

4. O0beM yueOHOM JUCUUIIJIMHBI

Bcero 2 cemecTp |3 cemecTp
Buie1 yuedHo# paborei 3a4. en./ |3a4.ed./ |3ad. e/

aK.yac aK.yac aK.yac
O01mas Tpy10eMKOCTh AUCHUILINHBI

10/360 3,95/160 |6,05/200
AYIUTOPHBIE 3aHITHSA: 3,6/128 [1,35/64  [2,25/64
Jlexmmn (Jlek) 1,35/48 0,45/16 0,9/32
Jlaboparopusie 3ansaTus (JIad) 0,9/32 0,45/16 0,45/16
[IpakTrueckue 3aHATUA 1.35/48 0.45/16 0.9/32
(HB) b b b
CamocrositesbHas padora (CP): 4.4/160 1.6/60 2.8/100
Bua xonTpoJsn: 2/72 IK3aMeH- | IK3aMeH-
IK3aMeH/3a4eT 1/36 1/36

Bcero 2 cemecTp |3 cemecTp
Bujbt y4edHoii padoTsl 3a4. en./ |3a4.en. |3au4.em./

acTp.yac |acTp.yac |acTp.dyac
O01as Tpya10eMKOCTh THCHUIINHBI

10/270 3,95/107 |6,05/163
AYIUTOPHBIE 3aHITHSA: 3,6/96 1,3/36 2,3/60
Jlexmmn (Jlek) 1,35/36,5 |0,45/12 0,9/24
Jlaboparopusie 3ansaTus (JIad) 0,9/24 0,45/12 0,45/12
Hpaxrueckue  sansTus 1,35/36,5 |0,45/12  |0,9/24
(HB) b b b b
CamocrositesbHas padora (CP): 4.4/120 1.6/44 2.8/76
Bua xonTpossn: 2/54 JK3aMeH- | DK3aMeH-
IK3aMeH/3a4eT 1/27 1/27
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AHHOTanuA padoyeil NporpaMmbl Y4eOHOM THCHUNINHbBI
Oo6mas n Heoprannyeckas xumus (b1.5.08)

1.1lean u 3aa49u TUCHUUILIMHBI

Henpto  mucruIumiHbl — sBAsieTCs  (OPMHUPOBAaHWE Y  CTYACHTOB  IIEIIOCTHOTO
€CTECTBEHHOHAyYHOT0 MHUPOBO33peHus. Omnupasch Ha TMOJyYeHHbIE B CpeIHEH MIKoJIe
XUMHUYECKHE 3HAHHS, MpOrpaMma MpeayCMaTpUBAaeT NalbHEWIee YyriIyOJieHHe COBPEMEHHBIX
IpEeJICTaBICHUN B 00JIaCTH XUMUH.

3amauelt UCHUIIITUHBI SIBIISICTCS:

— HM3y4YeHHE OCHOB OOIIeH M HEOPraHMYEeCKOW XHMMHUHU C IIeNIbI0 MPUMEHEHUS HX Mpu
M3Y4YEHUU MOCIEIYIOUUX XUMHUUECKUX JTIUCLIUTLUINH;

— OBJIaJICHNE OCHOBaMH XMMHUYECKON TepMOJIUHAMUKH, KUHETUKH, YUEHUS O PACTBOPAX U
OCHOB CTPOEHUSI BEILIECTBA KaK TEOPETUUECKUMHU OCHOBAMHU XUMUH;

— U3y4eHHUe ePUONIECKOro 3aKOHA KaK OCHOBBI HEOPTaHUYECKOM XUMUH;

—  paccMOTpeHHe CBOWCTB s-, p-, d-, f-37eMEeHTOB W UX COCAMHEHUH;
— U3y4eHue crnoco00B MoyyeHus: Hanbosee MUPOKO MPUMEHSEMBIX BEIIECTB U UX CBOMCTB;

— ¢opMHUPOBaHKE y CTYICHTOB HABBIKOB SKCIIEPUMEHTAILHOMN paOOThI, IEMOHCTPAIIHS UM
METOJIOB M CPEJCTB XMMHUYECKOTO HCCIIEJOBAHMSI, KOHKPETHOE O3HAKOMJICHHE C BEIleCTBaMU U
UX TPEBPALLCHUSIMHU;

— pa3BHUTHE HABBIKOB PEIICHUS KOHKPETHBIX MPAKTHYECKHUX 3a7[ad M UCCIe10BaTeIbCKON
paboTel, a TakkKe 3aKpeIuVieHHe B TaMATH CTYJEHTOB TEOPETHUYECKUX  CBEICHHIA
03aKOHOMEPHOCTAX  HEOPraHMYecKO  XUMHH,  BO3MOXXHOCTb  IIOYYBCTBOBaTh  3THU
3aKOHOMEPHOCTH B MPAKTUUYECKOH paboTe, yOeIuThCs B UX JEHCTBEHHOCTH.

2.B pe3yabTaTe H3yYeHHUs] AUCHUILUINHBI CTYI€HT 10JI2KeH:

Oobnadamp cnegyomuMU KOMIETEHIUSAMHU:

—CIIOCOOHOCTBIO HCIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX IUCIHUIUIMH B
npoecCHOHANLHON  ACSITENbHOCTH, MPUMEHSATh METOIbl MAaTeMAaTHYeCKOTO aHaiu3a u
MOJICIIUPOBAHUS, TEOPETUUECKOTO U dKCTIepuMeHTaIbHOTO HccienoBanus (OITK-2);

—CIOCOOHOCTBIO UCIIOJIB30BaTh OCHOBHBIC €CTECTBEHHOHAYUHBIC 3aKOHBI JUTsI TOHUMAaHUS
OKpYy>Karotiero mupa u ssieruit npupoast (OI1K-3).

B pe3synbrare nuzyueHus QTUCHUILIMHBI CTYACHT J0KEH:

3Hamy:

— DIIEKTPOHHOE CTPOCHHUE aTOMOB U MOJIEKYJI;

— OCHOBBI TEOPUHU XMMHUYECKOH CBSI3U B COETMHEHUSAX PA3HbIX TUIIOB, CTPOESHUE BEIIECTBA
B KOHJICHCUPOBAaHHOM COCTOSIHUU;

—OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XMMHUYECKHUX IPOLIECCOB U XapaKTEPUCTUKU
PaBHOBECHOI'O COCTOSIHUS;

— METOIbl OTMCAHUS XMMHUUECKUX PABHOBECUH B PACTBOPAX JIEKTPOJIUTOB,

— CTPOEHHUE U CBOMCTBA KOOPJAMHALMOHHBIX COEAUHEHHUI;

— XMMHUYECKHE CBOICTBA AJIEMEHTOB Pa3IMYHbIX TPYII MEPUOIUYECKON CUCTEMBI U MX
BaXXKHEHITNX COCTUHEHUM;

ymembw:

— BBINOJIHATh OCHOBHBIE XHMMHUYECKHE OIEpaluu, OMNpPEesiTh TEPMOJIUHAMUYECKUE
XapaKTePUCTUKU XUMUYECKUX pEaKlUii U paBHOBECHbIE KOHIICHTPAILIUHU BEIIECTB;

— HCIOJb30BATh OCHOBHBIE XUMHUYECKHE 3aKOHBI, TEPMOJMHAMHUUYECKHE CIIPABOUYHBIC
JTaHHbIE JJIs peleHus NpopecCHOHANbHBIX 3a/1a4;

— MPOTHO3UPOBATH BIHSHUE Pa3NUYHBIX (AaKTOPOB HA PABHOBECHE B XUMHYECKHX
peaKkuusx;

enaoemp:

— TEOPETHYECKUMU METOJIaMU OIMCAHUS CBOMCTB MPOCTBIX M CJIOXHBIX BEIIECTB Ha
OCHOBE DJJIEKTPOHHOTO CTPOEHUSI MX aTOMOB M TIOJOXKEHUS B TMEPUOJUYECKOW CHUCTEME
XUMHYECKHX 3JIEMEHTOB;
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— DKCIEPUMEHTAJbHBIMA METOJAaMU OMPEICIICHUS HEKOTOPHIX (PH3UKO-XUMUYIECKUX
CBOWCTB HEOPTAHUYECKUX COCTMHEHUN.

3. KpaTkoe coaep:kanue Iy CHUNIHHBI:

CTpoeHue aTOMOB U MEPUOIUYECKUNA 3aKOH.

BonHoBBIE CBOICTBa MaTepHalbHBIX 00BEKTOB. YpaBHeHue nae bpoitnsa. CooTHomieHue
HeonpeneneHHocTel [ elizenoepra. [lonsTre o kBaHTOBOM MexaHuKe U ypaBHeHHH [Ipenunrepa.

CoBpemenHast (HOpMyITHpPOBKA MEPUOAMUECKOTO 3akoHa. [leproauyueckas cucrtema u ee
CBA3b CO CTPOCHHEM aTOMOB. 3arojHEHHE DJEKTPOHHBIX CJIO0EB M O0O0JI0OUYEeK AaToMOB B
nepuoanuecko cucreme snemeHtoB JI.M. MenneneeBa. Crenenu okucineHus. Baxueiimue
OKHCIIUTENN U BOCCTAHOBUTENW. BakHeillne cXembl MPEBpalIEHUs BEUIECTB B OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMSIX.

XUMHYECKas CBA3b U CTPOCHNUE MOJIEKYIL.

KoBanientHasi cBsi3b, OCHOBHBIE IMOJIOKEHUS METO/A BAaJIEHTHBIX CBsi3el. PaccmoTpenue
CXEeM NEepeKpbIBaHUS aTOMHBIX OpOUTaliell mpu oOpa3oBaHUU CBsi3ed B MoJieKynax. OCHOBHbIE
MOJIOKEHUS MeTo1a MOJIeKyIspHbIX opouTtaneit (MO JIKAO). O0miue cBeneHus 0 KOMILIEKCHBIX
COEIMHEHUAX, UX CTPOCHHE. MEXMOJIEKYISIpHAsE U BHYTPUMOJIEKYJISIPHAST BOJOPOAHAS CBS3b.
HonHas cBs3p Kak MpeleNbHBIA cilydyail KoBaJeHTHOW cBsi3u. OOmMe mnpeicTaBiIeHUs O
MEXMOJIEKYJIIPHOM  B3aMMOJIECUCTBUM: OPUEHTAMOHHOE, HWHIYKIMOHHOE, JUCIEPCHOHHOE
B3aUMO/JICHCTBUA.

DHepreTuka peakiuii 1 XUMUYECKOE PaBHOBECHE.

[ToHsTHE O XMMHYECKON TEepMOJMHAMHUKE, TEPMOIMHAMHYECKHE (DYHKIIUU COCTOSHUS
(xapaktepuctuueckue (yHKIHHM). XWUMHYECKOe paBHOBecHe. VICTHHHOE | Kaxylieecs
paBHOBecus. KoHCTaHTa XMMHYECKOTO PABHOBECHUS. DJIEKTPOXUMHUYECKUE MPOLIECCHI, OHSITUE
00 2JEKTPOJIHBIX MOTEHIHMANaX. DIEKTPOABIKYIIAs CHJIa OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuil ¥ KpUTEPHU CaMOIIPOU3BOIBLHOTO TPOTEKAHUS ITPOLIECCOB.

PaBHOBecuHs B pacTBOpax

[Ipoueccel, compoBoXkAaImUe 00pa3oBaHWE IKUAKUX  HCTHHHBIX  PacTBOPOB
HEIJIEKTPOJIUTOB U 3JEKTPOJUTOB. ACCONMUPOBAHHBIE M HEACCOLMMPOBAHHBIE AIIEKTPOJIUTHI.
Crenenp aucconmanuu. KoHcTaHTa aucconpanvu. PaBHOBecHe B CHCTEME, COCTOSIIEH M3
HACBIIIEHHOTO0 PacTBOPAa MaJIOPACTBOPUMOIO AJIEKTPOJIUTAa M €ro KpucTaioB. PaBHOBecue B
pacTBopax KOMIUJIEKCHBIX COeIMHEHUI. PaBHOBECHE qUCCOIMAIIMU BOJIbI, HOHHOE TTPOU3BEICHUE
BO/JIbI M €r0 3aBUCUMOCTH OT Temmnepatypsl. lllkana pH. ['maponus cosneid.

CKopocThb peakuii ¥ KaTaaus.

[TonstTne o xuMuueckoil KuHeTHKe. OIHOCTAIUIHBIE U CIOKHBIE PEAKIUU. 3aKOH
nerctByromux macc. Koncranta ckopoctu peakuuu. MOJNEKYISIPHOCTh M MOPSAOK pPEaKIuu.
3aBUCUMOCTh CKOPOCTH PEAKUUU OT TEMIEPaTyphl; SHTAIbNUSA aKTUBALMU. ['OMOreHHBIN U
TeTEePOreHHBIM KaTalus3.

XUMUS s- ¥ P- SIIEMEHTOB

Bonopoa-nepBpiil 3JIEMEHT NEPUOAUYECKON CHCTEMBI, €r0 JIBOMCTBEHHOE IOJIOKEHHUE.
Onementsl | - 2 u 13 - 18 rpynn nepuoanveckord CHUCTEMBI. 3aKOHOMEPHOCTH B U3MEHEHHH
AJIEKTPOHHBIX KOH(PUTYpalUi, BEIUYHUH PAJAUYCOB, SJICKTPOOTPUIATEIILHOCTH ¥ JHEPTHU
MOHU3ALIMKM aTOMOB. TUIIMYHBIE CTENIEHU OKUCIICHHS. XMMHUYECKHE CBOMCTBA MPOCTHIX BEIECTB.
3aKOHOMEPHOCTH B CTPOCHMHM M CBOMCTBaX OCHOBHBIX THIOB coequHeHui. IlpupoaHbie
COEIMHEHMS, TIOJIYYEHHE U IPUMEHEHHE.

Xumus d- u f- aemeHToB

OneMeHThl 3-12 rpynn NepuogUYEcKOM CHCTEMBI. 3aKOHOMEPHOCTH B HW3MEHEHUU
AIIEKTPOHHBIX KOHPUTYpALIUii, BETHYUH PAINyCOB, YHEPTUU MOHU3AINH, XapaKTePHBIX CTCIICHEN
OKHCJICHUs, KOOPAMHAIIMOHHBIX 4YHCel aTroMoB. [lpuponHble coeauHEHUs, MOIYy4YEeHUE U
COTIOCTaBJICHHE (PU3MUECKUX M XUMUYECKUX CBOMCTB MPOCTHIX BemecTB. CTpoeHue U CBOWCTBA
OCHOBHBIX THIIOB coequHeHnii. Oco0eHHOCTH f- DJIEMEHTOB.

4. O0beM yueOHOM JUCUUIJIMHBI

21



Bcero 1 cemectp 2 ceMecTp
Bunast yueOHoI paboThI B3au. | Bakan. | B3au. | Bakang. | B3au. | Bakan.
el qJacax el. Jacax el. qJacax
O01mas Tpy10eMKOCTh
JUCHUIIMHBI 110 Y4eOHOMY 12 432 7 252 5 180
IUIAHY
AyIHMTOPHbIE 3aHSATHS: 4,44 160 2,67 96 1,77 64
Jlexuuu (JIek) 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ausatus (113) 0,89 32 0,89 32
JlaGopaTtopusie padoTs (JIP) 1,78 64 0,89 32 0,89 32
CamocrosteabHas padora (CP) 5,56 200 3,33 120 2,23 80
CaMocTOATEIbHOE N3YUECHHE
S 5,56 200 3,33 120 2,23 80
Bua koHTpOJIA: IK3aMeH 2 72 1 36 1 36
Bcero 1 cemectp 2 ceMmecTp
Bunael yue6HOM paboThI B3au. | Bactp. | B3au. | Bactp. | B3au. | Bacrp.
el qJacax el. qJacax el. qJacax
O01mas Tpy10eMKOCTh
JUCHUIIMHBI 110 Y4eOHOMY 12 324 7 189 5 135
ILUIAHY
AyauTOpHbIE 3aHATHSI: 4,44 120 2,67 72 1,77 48
Jlexuuu (JIek) 1,78 48 0,89 24 0,89 24
[Mpaktuueckue 3ansatus (I13) 0,89 24 0,89 24
JlaGopatopusbie padotsl (JIP) 1,78 48 0,89 24 0,89 24
CamocrositeabHas padora (CP) 5,56 150 3,33 90 2,23 60
CaMocToATEIbHOE N3YUECHHE 556 150 333 90 293 60
pa3ienoB AUCITUTIIMHBI ’ ’ ’
Bua koHTpOJIA: IK3aMeH 2 54 1 27 1 27

AHHOTAIUA Y4eOHOM U CIUTIIUHBI
Oprannueckas xumus (b1.5.09)

1. Heap qucuunMHbl — MPUOOPETEHNE CTYICHTAMH 3HaHUH O CTPOSHUU OPTaHUYECKUX
COEIMHEHUH, OCHOBHBIX XUMUUYECKUX CBOMCTBAX Pa3IUYHBIX KJIACCOB OPraHUYECKUX
COCTMHCHUH M METOJIaX MX MOTYYEHUs, KaK TPOMBIIICHHBIX, TaK U JIJA0OPAaTOPHBIX.

2. B pe3yJbTaTe M3y4YeHUsl JUCHMUILUINHBI CTYI€HT JOJIKEH:

Oonaoamp cienyOMUMU KOMIETCHIIUSIMHA:

- CIOCOOHOCTBIO paboTaTh B KOMAaHIE, TOJEPAHTHO BOCHPUHHMAs COIMAIbHBIC U

KynbTypHbIe paznuaust (OK-6);

- CIIOCOOHOCTHIO K caMoopraHu3anuu u camooopazosanuio (OK-7);

- CIIOCOOHOCTBIO U TOTOBHOCTHIO MCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHUIIJIMH B HpO(l)eCCI/IOHaJII:HOI\/'I ACATCIIBHOCTHU, MNPUMCHATL MCTOAblI MAaTCMATUYCCKOI'O
aHaJn3a U MOJACIIMPOBAHUS, TEOPETUUECKOTO U dKCTiepuMeHTaIbHOTO rccnenoBanus (OI1K-2);

- CIOCOOHOCTH MCIIOJIB30BAaTh 3HAHUSI O COBPEMEHHOUN KapTUHE MUPA, MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHM BELIECTBAa ISl MOHUMAaHMS OKPYXAloIIero Mupa u

siBiieHnit npuposl (OIIK-3).
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3uamo:

— TEOPETUYECKHE OCHOBBI CTPOEHUS M CBOMCTB DPa3jJUMYHBIX KJIACCOB OPraHUYECKUX
COCIIMHECHU;

— CrmocoObl TMOJIyYeHHUS M XUMHUYECKHE CBONCTBAa OCHOBHBIX KJIACCOB OPTraHUYECKHX
COCIMHECHU;

— OCHOBHBIE MEXaHNU3MBbI IPOTEKAHUSI OPTAHUYECKUX PEaKIIHi;

Ymemos:

— TIPUMEHATh TEOPETHUYECKHE 3HAHMS JUIsI CHUHTE3a OpPraHUYEeCKUX COEIMHEHUI
Pa3JIMYHBIX KJIACCOB;

— QHAJIM3UPOBATH U NPEICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCIMHEHMUII;

— COCTaBJISITh CXEMbl CHHTE3a OPIraHUYECKUX COCTMHEHUMN, 3aIaHHOTO CTPOCHHS;

Bnaoems:

— OCHOBaMH HOMEHKJIATYphI U KIIACCU(UKAIIUN OPTaHUYECKUX COCAMHECHU;

— OCHOBHBIMM TEOPETUYECKUMH MPEACTABICHUSAMU B OPraHUYECKON XUMUU;

— HaBbIKAMU OOOCHOBAaHHS PAIMOHATBHBIX CIOCOOOB TMONYUYEHHS OPTraHUYECKHUX
BEIIECTB.

3. Kparkoe conep:kanue IMCHUNIHHBI

Homenknatypa opraHudeckux coeauHeHuil. Teopusi XUMHUUYECKOTO CTPOCHHS U
HacellleHHble yraeBopopoasl (YB). Ilpupoma xoBaneHTtHOM cBs3u. Dopmynsl Jlprouca.
®opmanbHbiii 3apsana. DddexTs 3amectutencii. [IpomMexyTodHbIE COSAWHEHUS W YaCTHIIBI
OpPraHMYECKUX peaklUMsIX. OHEpreTuyeckas auarpaMma peakiuu. MeXaHu3M peaklMH.
Crepeounsomepusi, e BUIbl 1 0003HAUCHHUS.

Amudatudeckne coequHeHWs. HacwllieHHBIe ©  HEHachlleHHbIEe YB. Aunkassl,
LUKJIOAJIKaHbl, aJKEHbI, aJKWHBI, MOJMEHBbl (AMeHbI). B KaxIoMm kiacce paccMaTpUBaIOTCS
CIIEyIOIINE pa3/ebl: M30MepHus, HOMEHKIATypa, (U3MYeCKhe ¢ XHMHYECKHE CBOWCTBA,
crocoObI mosTydeHusi. MeXaHu3Mbl peakifil. JHepreTuueckasi JuarpaMmma peaxKiiii.

Apomarudeckue coenuHeHus. Teopum apomatudHocTH. CoenuHeHUss OEH30JBHOTO
pana.

N3omepus. Homenknarypa. CriocoObl monydeHus. XUMHYECKHE CBOWCTBa. BrusHue
3aMecTuTeneld B OEH30JbHOM KOJIbLIE HA HAIMpaBJIEHWE U CKOPOCTh PEeakiuil 3MeKTPOPUIBHOTO
3aMeIICHHUS.

4. O0beM y4eOHOl JUCHUNJIMHBI

O6bem
Bun yuebnoii paboTsl B 3aueTHBIX B akamemMmduecknx gacax
SMHHIIAX
O0mas TpyA0eMKOCTb 1M CHMIJIMHbBI 3 108
10 y4eOHOMY ILIAHY
AyIMTOpHBIEC 3AHATHS: 48/36 48
Jlexmm (Jlek) 16/36 16
[Tpaktuueckue 3ansatus (I13) 32/36 32
JlaGopaTtopust - -
CamocrositeanHast padora (CP): 60/36 60
Bua koHTpoOJIA: 3aueT / IK3aMeH 3a4deT ¢ OLEHKOM
O0bem
Brz yae6Hoit paboTh B 3agerHBIX B actporomuueckux
eAMHMIIAX qJacax
O0mas Tpya10eMKOCTh U CHUNIIHHBI 3 31
1o y4eO0HOMY IIAHY
AyIMTOpHBIEC 3AHATHS: 1,33 36
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Jlexmn (Jlek) 0,44 12
[Tpaktuueckue 3ansatus (I113) 0,89 24
JlaGopaTtopust - -
CamocrositesbHas padora (CP): 1,67 45

Bua koHTpoOJIA: 3aueT / IK3aMeH 3a4deT ¢ OLEHKOM

AHHOTanuA padoyeil MPOrpaMmbl AUCHUNIHMHBI
®usnueckas xumus (b1.5.10)

1. lean u 3aa49u TUCUMILIMHBI

Heab DUCHMIJMHBI — PACKPBITh CMBICI OCHOBHBIX 3aKOHOB, YIPABIISIIONINX XOJIOM
XUMHYECKOT0 Ipollecca, MoKa3aTh 00JAaCTH MPUJIOKEHUS ATHX 3aKOHOB M HAYYHUTh CTYACHTA
IPaMOTHO MPUMEHSITh UX MPHU PEHICHUH KOHKPETHBIX TEOPETHUECKUX U MPAKTUICCKUX 3a]1a4.

3agauu u3y4yeHUs TUCIUILIMHBI COCTOAT B CJIETYIOIIEM:

- MOKa3aTh 3HaUYeHUE (PU3MYECKON XUMHUHM KaK TEOPETHUECKON OCHOBBHI MPOIIECCOB
XUMHUYECKON TEXHOJIOTHH;

- BBIPa0OTaTh y CTYACHTOB HABBIKM NPUMEHEHUS TIOMYyYCHHBIX 3HAHWHA IS
MpeICKa3aHus MPUHIUIHATEHON BO3MOXHOCTH OCYIIECTBICHUS, OMPEIEICHHS HAMpaBICHHUS,
CKOPOCTH MPOTEKaHUs U KOHEYHOT'O Pe3yabTaTa XUMUYECKOTO MPOLIECCa;

- IaTh  TPEICTABICHHE O  COBPEMEHHBIX  OKCIEPUMEHTAIBHBIX  METOJaX
UCCIIEI0BAHUS

2. B pe3yabrare nudyueHus kKypca « Du3nueckoil XMMUN» CTYIEHT J0JIKEH:

Oobnadamp cnegyomuMU KOMIETEHIIUSIMHU:

- CIIOCOOHOCTBIO ~ HCIOJIb30BaTh ~ OCHOBHBIE  3aKOHBl ~ €CTECTBEHHOHAYUYHBIX
JUCIUIUIMH B Mpo(deccHOoHANbHOM NeATeNbHOCTH, NPUMEHSATh METOJbl MaTeMaTH4YEeCKOIrO
aHaJM3a ¥ MOJICJIMPOBAHUS, TEOPETUUYECKOTO U dKcIIepuMeHTanbHoro uccnenoBanus (OIIK-2).

3uamop:

- OCHOBHBIE 3aKOHBI (PU3NYECKOM XUMUU, B3aUMOCBS3b (PHU3UUECKUX U XUMUIECKHIX
XapaKTEPUCTHUK IMPOIIecca;

- MyTU OINpEAETCHUS BaXKHEHUIINX XapaKTEPUCTUK XHMHUYECKOTO pPaBHOBECHUS
(KOHCTaHTBHI PaBHOBECHS, PAaBHOBECHOTO BBIXOJA MPOJAYKTA, CTENEHHU MPEBPALICHHUS] HCXOTHBIX
BEIIIECTB) U BIMSHUS Pa3TUYHBIX (DAKTOPOB HA CMEMICHUE XHMHUECKOTO PABHOBECHS;

- YCIIOBUSI YCTaHOBJICHMSI (PA30BBIX PABHOBECHUH B OJIHO- U MHOTOKOMIIOHEHTHBIX
CUCTEMax, BO3MOKHOCTH pa3esIeHuUs CI0KHBIX CHCTEM Ha COCTABIIAIOIINE KOMIIOHEHTHI;

- TEPMOJUHAMHUYECKOE OMHUCAaHNE CBOWCTB MJCAbHBIX W HEUICATbHBIX PAaCTBOPOB,
MOJXO/Ibl K HAXOKICHUIO MAPIUATBHBIX MOJISIPHBIX BEJIMYUH KOMIIOHEHTOB PacTBOpa.

Ymemos:

- MPUMEHITh  TEOPETHYECKHWE 3HAHMS M OKCIEPHUMEHTANbHbIE  METOJBI
uccieoBaHus PU3NYECKOW XUMHHU NP peIIeHUH MPO(heCcCHOHABHBIX 3a/1a4;

- MPOBOJIUTHh TEPMOJUHAMUYECKHE PACUETHI, OCYLIECTBISATh aHAJIU3 U HA OCHOBE
9TOTO JieNiaTh 000CHOBAHHBIE BHIBOJIBI;

- Mpe/CKa3blBaTh M HAaXOAWTHh ONTHUMAJIbHBIC YCIOBUSI MPOBEIECHUS XUMHUYECKOIO
npolecca ¢ Helblo MOJyYeHUs] MaKCUMaIbHO BO3MOKHOTO BBIX0/1a HMHTEPECYIOIIEr0 MPOYKTa;

- MPEJCTABIATH JaHHbBIE TaO0paTOPHOTO MCccaeI0BaHus B Tpaduueckoi hopme 1 Ha
OCHOBE TMOJYYEHHBIX 3aBUCUMOCTEH OMNPENENsATh COOTBETCTBYIOIIME TEPMOAMHAMUYECKUE U
KMHETUYECKUE XapaKTEPUCTUKNA XUMHUECKON CUCTEMbI U XUMHUECKOT 0 IIPoIecca;

- MIPOBOANTH aHAIIN3 U KPUTHUYECKH OIICHUBATH TMOJTYYCHHBIE SKCIIEPUMEHTAIBHBIC
JTaHHBIE, 00001IaTh U JeNlaTh 000CHOBAHHBIC BHIBOJIBI Ha 0a3e MPOBEAEHHBIX OIBITOB.

Bnaoempy:

- KOMIUICKCOM COBPEMEHHBIX TEOPETHUECKUX METOJOB (U3MUYECKON XUMHUU IS

pelIeHNs] KOHKPETHBIX HCCIe0BATENbCKUX 3a/1a4;
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- HaBbIKAMHU  ONPEJENICHUS COCTOSIHMS PABHOBECUSI M CaMOIPOU3BOJIBHOTO
HaIlpaBJIEHUS XUMUYECKOT 0 IIPOILIeCCa;

- nprueMaMu OOpaOOTKHM TIOJIYYCHHBIX OTBITHBIX JAHHBIX JUIS BBISBICHHUS H
YCTaHOBJICHHSI B3aWMOCBSI3€H MEXKIYy TEPMOJWHAMHUYECKUMHU CBOWCTBAMU W (U3HUECKUMU
napameTpaMM MpoLecca;

- 3HAHUSMH OCHOBHBIX 3aKOHOB (PM3UYECKOW XHUMHH [UIS COJICpPKATEIbHOM
WHTEpIpETAlU TEPMOAMHAMUYECKUX PACUETOB;

3. Kpartkoe coaep:xanue JTUCUMIIIMHBI

XuMuyeckasi TEpMOAMHAMUKA. 1-bIif ¥ 2-01 3aKOHBI TEPMOJIMHAMUKH, ITocTynar [lnanka.
B3aumocBs3p TemnoTsl, paboThl U U3MEHEHHUS] BHYTPEHHEH 3HEprHH B IpOIEccax C y4acTHEM
uaeanbHOro rasza. TermmoémkocTs TBEPABIX. KHUIKMX U ra3000pa3HbIX BEIIECTB. TepMOXUMHUSL.
Bbruncnenue TeruioBbIX 3(QQPEKTOB XUMHUYECKHX peaklMid, MpoueccoB (a3zoBBIX IMEPEXOIOB,
pacTBOpeHUsT W JpYruxX (PUIUKO-XUMHUYECKUX TporeccoB. DHepruss [ubbca u 3Heprus
['enbMronpiia Kak KpUTEPUHM HAINpaBICHUS XUMHUYECKOro Tiporecca. Pacuér abcomoTHOU
SHTpoNUU. XUMHUYECKOe paBHOBecue. KOHCTaHTa XMMHYECKOTO pPaBHOBECHUS M METONbI €&
pacyéra M OSKCIEPUMEHTAJIBHOIO OmnpeneiacHus. PaBHOBECHBIM BBIXOJA MPOAYKTA, BIIUSHUE
JABJICHUSA, TEMIEpaTypbl, MPUMECH HHEPTHOTO ra3a Ha pPABHOBECHBIM BBIXOJ. YpaBHEHHUS
n3orepmMbl u  u3zobapel  Bant-T'odpda. Crarucruueckas  TepmoauHamuka.  Pacuér
TePMOJMHAMHUYECKHUX (YHKIUI Ha 0a3e MPEICTABICHUN O CyMME 110 COCTOSTHUSIM.

@da30BbIe paBHOBECHSI B OJJHOKOMIIOHEHTHBIX crucTeMax. Pa3oBbie mepexoanl U ¢a3zoBas
JdarpaMMa COCTOSIHMSL Uil OJHOKOMIIOHEHTHBIX CHUCTEM. TpoiHas ToOYKa. YpaBHEHHUE
Knaneiipona-Knay3uyca. 3aBUCHMOCTh [JaBJIEHUSI HACBIIMIEHHOTO IMapa OT TEMIIEpaTyphl.
Omnpenenenue TepMoauHamMHuecknx (yHKOMA mnpouecca (asoBoro mnepexona.Kpuruueckas
TEeMIIepaTypa.

TepMmoaunamuueckass Teopusi pactBopoB. Kiaccudukanus pactBopoB. CrocoObl
BBIPDOKEHHSI cOCTaBa pacTtBopa. [lapruanbHble MOJSpHBIC BEIMYHMHBL YpaBHeHHs [mOOca-
Hiorema. MpeanvHbie pacTBOpbl. TepMonnHamMudeckue (GYHKIMH CMEIICHHS TSl WUJCATbHBIX
pactBopoB, 3akoH Payns. IlpenenpHo-pa3baBneHHBIE pacTBOpHI, 3akoH ['eHpu. HemnmeanbHbie
pacTBOpBI,  MOJIOKHUTEJIbHBIE W  OTPULATEIbHBIE  OTKJIOHEHUS OT 3akoHa Payus.
TepMoanHaMuUyecKkoe ONMHUCAHWE HEUICATbHBIX PAcTBOPOB, AaKTUBHOCTb, KO3()PUIIMEHT
akTUBHOCTH. KoJIMraTMBHBIE CBOICTBa pacTBOPOB HEJETY4YMX BEIIECTB B  JIETy4eM
pactBopuTene. Kpuockomnus, 30ymnnockomnusa. OcMoc, 0CMOTHYECKOE /1aBlICHUE.

@da3oBble paBHOBECHS B MHOTOKOMIIOHEHTHBIX CHCTeMax. JluarpaMMbl «J1aBJICHHE-
COCTaB», «TEMIIEPATYpa-COCTaB», «COCTAB I[apa-COCTAB IKUAKOCTU» I UACAIbHBIX U
HEHJICIbHBIX pacTBOpOB. 3akoHbl [1nOO6ca-KonoBanoBa, A3zeorponus. DPHU3HMKO-XMMHUYECKHE
OCHOBBI pa3JelCHUs XHUAKUX cMmecel, pekTudukanus. OU3nKo-XUMUYSCKUH U TEPMUYCCKUN
aHaynm3. Pa3nuuHble TUIBL AHAarpaMM IJIaBKOCTH. DBTeKTUKA. [IpaBuio ¢a3 u mpaBuio peryara.

4. O0beM y4eOHOH JUCHHILINHBI

B 3aY€THbIX

Buabl yueOHoii padoThI B aKaJeM. yacax
eIMHUIAX

O0umas TpyA10eMKOCTh M CHUILIHHBI N0

5,0 180
y4eOHOMY IJIAHY
AyIMTOpHBIEC 3aAHATHS: 1,78 64
Jlexmn (Jlek) 0,89 32
[Tpaktuueckue 3ausatus (I113) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
Bua koHTpoOJIA: 3aueT / IK3aMeH sk3ameHn (1,0) 3K3ameH (36)

. B 324€THBIX
Buabl yueOHoi1 padoThI B ACTPOHOM. Yacax
eIMHUIAX

O0mast Tpy10eMKOCTb JUCHHUIIJIMHBI 110 5,0 135
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y4eOHOMY IJIAHY

AyIMTOpHBIEC 3aAHATHS: 1,78 48
Jlexmn (Jlek) 0,89 24
[Tpaktuueckue 3ansatus (I13) 0,89 24
CamocrositesbHas padora (CP): 2,22 60

Buja xkoHTpoJsi: 3a4er / IK3aMeH sk3ameHn (1,0) k3ameH (27)

AHHOTAIUA Y4eOHOM MPOrpaMMbl 1M CHUIJINHBI
Komsonanas xumus (b1.5.11)

1. Heap AMCUMIVIMHBI — O3HAaKOMJIEHHE CTYJIEHTOB C OCHOBaMHU TEPMOJUHAMHUKU
MOBEPXHOCTHBIX SIBJICHUN, CIIOCOOAMU TMONTYYCHHS] W BOKHEUIIMMH CBONCTBAMH JTUCTIEPCHBIX
CHUCTEM.

OCHOBHBIMU ~ 3a7jayaMy  JUCHHIUIAHBI  SIBISIOTCSA: PACCMOTPEHHE OCOOCHHOCTEH
MOBEPXHOCTHBIX CJIOEB, UX TEPMOAMHAMMYECKHUX CBOWCTB, aAre3uH, CMauyMBaHUs, aIcoOpOLUU,
ANEKTPUYECKUX SIBIICHUNA HAa MOBEPXHOCTH; W3YYEHHE KHHETHYECKUX CBOMCTB JIUCIEPCHBIX
CUCTEM, arperarTuBHOM M CEAMMEHTAllMOHHONM YCTOWYMBOCTHU, KHUHETHKU KOAryJsuu,
CTPYKTYpOOOpPa30BaHUSI U CTPYKTYPHO-MEXAHUYECKUX CBOMCTB IUCIIEPCHBIX CHCTEM.

2. B pe3yabTare u3yueHusi AMCUMILIMHBI CTYIEHT 10JI5KeH

Oobnadamp cneyomuMU KOMIETEHIIUSIMHU:

- CIIOCOOHOCTBIO MCIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUIUIMH B
npoecCHOHANLHON  ACSITENbHOCTH, MPUMEHSITH METOIbl MAaTEeMAaTHYeCKOTO aHaiu3a u
MOJICIIUPOBAHUS, TEOPETUUECKOTO U dKCTIepuMeHTalIbHOTO nccienoBanus (OITK-2);

3HamMb:

OCHOBHBIE TIOHATUS W COOTHOIIEHUS TEPMOJUHAMHUKU MOBEPXHOCTHBIX SBIICHUN
(TepMOaMHAMUKA TOBEPXHOCTHOTO CJIOS;, aJre3usi, CMAuWBaHHE M PACTEKAaHUE KHUIKOCTEH;
JTUCIIEPCHOCTh U TEPMOAMHAMMYECKHE CBOMCTBA TeJ; acOpOIMs Ta30B U MapoB, acopOIus u3
pacTBOpOB);

OCHOBHBIE METO/IbI MOJTYYEHHS TUCIIEPCHBIX CUCTEM;

OCHOBHBIE CBOWCTBAa JIUCIEPCHBIX CHCTEM (IIEKTPOIIOBEPXHOCTHBIE  CBOWCTBA,
KMHETUYECKHE M ONTHYECKHE CBOMCTBA; CBOMCTBA PAaCTBOPOB KOJJIOMIHBIX IOBEPXHOCTHO-
AKTUBHBIX BEIIECTB);

OCHOBHbBIE TIOHATHSA U COOTHOUIEHHS TEOPHIl arperaTuBHON YCTOMYMBOCTH U KOATYJISIIUU
110(OOHBIX TUCTIEPCHBIX CHUCTEM;

OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYpOoOOpa3oBaHHS U PEOJIOTMYECKHE CBOMCTBa
JIUCTIEPCHBIX CHUCTEM;

ymemn:

MPOBOJIUTh PACUEThl C MCIOJIb30BAHUEM OCHOBHBIX COOTHOIICHUW TEPMOJIUHAMHUKU
MOBEPXHOCTHBIX SIBJICHUM U pacyeThl OCHOBHBIX XapaKTEPUCTUK IUCIEPCHBIX CUCTEM;

énademp:

METOJJaMH M3MEPEHHS IOBEPXHOCTHOTO HATSKEHHs, KpPaeBOro yria, BETUYMHbI
aacopOuMM W  yIENbHOW  TIOBEPXHOCTH,  BS3KOCTH, KPUTHYECKOM  KOHIIEHTPAIUU
MUIEIO00pa30BaHUs,  DJIEKTPOKMHETHMYECKOTO  IMOTEHIMala;  METOJaMH  IMPOBEJEHUs
JUCIIEPCUOHHOTO aHallu3a, CHHTE3a JUCHEPCHBIX CHUCTEM M OLEHKM UX arperaTuBHOU
YCTONYUBOCTH.

3. Kparkoe conep:kanue IHCIUNITHHBI

Monyns 1. [IpeameT u npu3Haku 0OHEKTOB KOJUIOUTHON XUMUU

Komnonanas xumus - Hayka O TOBEPXHOCTHBIX SIBJICHUSX M JIUCIEPCHBIX CHUCTEMaXx.
OcHOBHbBIE PU3HAKU TUCTIEPCHBIX CUCTEM - T€TEPOr€HHOCTh U JAMCIIEPCHOCTH; MOBEPXHOCTHAS
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DHEprusi; KOJIUYECTBEHHBIC XapaKTePUCTHKU ucnepcHocTH. Kiaccudukamuss TuCTIEpCHBIX
CUCTEM.

Mopynsb 2. TepmoarHaMuKa MOBEPXHOCTHBIX SIBICHUN

OOmass xapakTepUCTUKA TIOBEPXHOCTHOM »dHepruu. [lOBEepXHOCTHOE HATSIKCHHE.
VYpaBuenue ['u66ca-I'enpmronpia 11t BHyTpEeHHEH yAeIbHON MOBEPXHOCTHON SHEpruu (TIOITHOM
MMOBEPXHOCTHOM YHEPTHUN).

Meton wu30bITKOB ['mObOca. dyHmaMmeHTanbHOE aIcOpOIMOHHOE ypaBHeHHE [ mnOOca.
YactHoe BwIpakeHue ypaBHeHUss [u006ca. I[loBepXHOCTHO-aKTHBHBIE M ITOBEPXHOCTHO-
WHAKTUBHBIE BEIIECTBA.

Anresust u kore3usi. YpaBHenue Jlroripe it pabotThl aare3uu. CMauyumBaHHE, 3aKOH
Onra. VYpasuenue [ronpe-lOnra. Pactekanue >xuakocTei, Ko3((UIMEHT pacTeKaHus II0
["apkuncy. DddhexT Mapanronu, npaBmiIo AHTOHOBA.

IIpaBuno ¢a3 I'mbbOca w aucnepcHocTh. BnusHME KpPUBHU3HBI TMOBEPXHOCTH Ha
BHyTpeHHee naBiieHue Ten (ypaBHeHue Jlammaca). Kanuisipaele siBIeHUs. Y paBHEHUE
KenbBuHa. BnusiHue nucriepcHOCTH Ha PacTBOPUMOCTH, KOHCTaHTY PaBHOBECUSI XMMHUYECKOU
peakuuu, TemrepaTypy $ha3oBoro nepexosa.

Metoapl mONyYeHHs AMCIEPCHBIX CUCTeM. YpaBHeHue PeOunzmepa st paboThI
nucrieprupoBanus. Dddext Pebunaepa. ['oMoreHHas u rereporeHHass KOHJACHCAIMS. DHEPTHUs
I'n66ca ob6pazoBanus 3apobiiia HOBOH (a3bl. Kunernka o0pa3oBaHus HOBOH (a3bl.

Monyns 3. AncopOIinoOHHBIE PABHOBECHS

[Ipupona ancopOUMOHHBIX CcHi. AncopOuuss ra3oB M TapoB Ha OJHOPOAHOM
noBepxHocTu. 3akoH ['enpu. Moxenbs u ypaBHenue Jlenrmiopa. Teopusi MOJIMMOJIEKYISIPHOM
ancopouun bpynayspa, Ommera, Temnepa (BOT). OmnpeneneHue yaenbHOM MOBEPXHOCTU
metonoM BOT.

AncopOumsi Ta30B W MAapoOB Ha TOPUCTBHIX MaTepuanax. Kiaccudukaius mop 1o
Jyoununy. Teopusi kanmwuissipHOW KoHAeHcauu. Pacuer nHTerpanbHoi u nuddepeHuaibHOn
KPHUBBIX paclpeieieHus: 00beMa 1mop Mo pa3mepam.

AncopOumsi Ha MHKPOIOPUCTBIX Marepuanax. llorennuanbHas Teopust [lomstHu.
Xapakrepuctuueckass KpuBas ajncopoumu. OOoOmeHHoe ypaBHeHHe Teopuu JlyOmHUHA
00BEMHOT0 3a0JIHEHHs] MUKpOTIOp, ypaBHeHue [lyonHuHa - PagymikeBuya.

AncopOmusi  MOBEpXHOCTHO-aKTUBHBIX  BemiecTB. [IpaBuno [oxno -  TpayGe.
3aBUCUMOCTh MOBEPXHOCTHOTO HATSKEHUSI OT COCTaBa pacTBopa. YpaBHeHue I[lIumkoBckoro.
VYpaBHEHUS COCTOSHHSI Ta3000pa3HBIX TOBEPXHOCTHBIX (aJCOPOIMOHHBIX) IUICHOK. Bech
Jlenrmiopa.

Monyinb 4. D51eKTpU4eCKHE SIBICHNS HAa IOBEPXHOCTH

Mexanusmbl oOpa3zoBaHusl JBOWHOTO snektpudeckoro ciosa ([ID9C). VYpaBHeHus
Jlunnmana. OnekTpokanwuisipHble Kpubble. Teopun crpoenus [IOC. Pemenue ypaBHeHus
[Tyaccona-bonbumana mis nuddys3uoit wactu JID2C. JI9C mo Teopuu Illtepna, mepesapsiaka
MOBEPXHOCTH.

DJIEKTPOKMHETUYECKUE  SIBJICHUS, DJICKTPOKMHETHYECKUH TOTEHUHAI. Y paBHEHUE
I'enbmromnbiia-CMOITYXOBCKOTO JUIS BJIEKTPOOCMOCA U 3TIEKTpodopesa.

Monynb 5. Kunerndeckue cBOMCTBA TUCIIEPCHBIX CUCTEM

CBsI3b CKOPOCTH OC@XKICHUS YaCTHUI] C UX pa3MepoM. YCIOBHsS COOJIOACHUS 3aKOHA
Crokca. CenMMEHTAIIMOHHBIN aHaIU3 MOJIUAUCIEPCHBIX CcUCTEM. KpuBBIE pacnpeneaeHus
gactul, 1O pasMepam. [Ipupoma OpOYHOBCKOTO [BIDKEHHUS. 3akoH OUWHINTEHHA -
CwmonyxoBckoro. CrneAacTBus H3 TeOpuM OpOYHOBCKOro aABWkeHUsA. CeauMeHTaImOHHO-
¢ dy3MOHHOE paBHOBECHUE, THIICOMETPUUYECKHUI 3aKOH.

Monynb 6. ArperaTuBHas yCTOMYMBOCTb M KOAryJISIIUA TUCIEPCHBIX CUCTEM

CenuMeHTAIIMOHHAS U arperaTuBHasl yCTOMYUBOCTU cucTeM. JInodunsHbie u muodoOHbIe
cucrteMbl. Kpurepuii mmodwmibHocTn 10 Pebunnepy-lllykuny. JlnoduipHbIe AucnepcHBIC
cuctembl. Kiaccudukanus moBepXHOCTHO-aKTHBHBIX BelIeCTB. TepMOIMHAMUKA U MEXaHHU3M
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mutemiooopazoBanus. Crpoenue muuest [TIAB. ComoOunu3anus. Kpurnueckast KOHIIGHTpanus
MULEII000pa30BaHUs, METOIbI €€ OIpeICICHHUS.

JInopoOHuble aucnepcHble cucTeMbl. MDaKTOPBl YCTOMYMBOCTH JHO(OOHBIX CHCTEM.
brictpas u Mennennas koarynsauus. Kunerrnka koarymsiuuu o CMoOJyXOBCKOMY. 3aBUCUMOCTh
YKCJla YacTULl Pa3HOTro Mopsiika oT BpeMeHU. OCHOBHBIE N0JI0’KeHUs Teopuu Jlepsaruna, Jlannay,
®epesi, OpepbOeka ([JJIDPO). PacknuHuBaromee aaBieHHe M ero cocrapistonme. Oomiee
ypaBHEHUE MJII SHEPIHMM B3aUMOJICHCTBUA JUCHEpPCHBIX dacTull. [loTeHIuanbHble KpHUBBIC
B3aUMOJIEUCTBUS YacTull. HelTpanu3zanumoHHass M KOHUEHTpalnroHHas koaryisanus. [IpaBuio
[ynsue-I'apau.

Monyns 7. CTpyKTypooOpa3oBaHUE U CTPYKTYPHO-MEXAaHMYECKHUE CBOMCTBA TUCIIEPCHBIX
CUCTEM

Tunsl CTpyKTYp, 0Opa3yomuXcs B IUCIEPCHBIX cucTeMaxX. B3anMocBs3b MEXIy BHIIOM
MOTEHIMATBHOU KpUBO# B3auMmoeicTBus yactuil (o teopuu JJIDPO) u TUTIOM BO3HHKAIOIINX
CTpyKTyp.  KoarymsinMOHHO-TUKCOTPOIIHBIE M KOHJIEHCAllMOHHO-KPUCTAJUIN3allMOHHBIE
CTPYKTYpBHI.

Peonornuecknii MeTOx MCCIENOBAHUS JUCHEPCHBIX CUCTEM. (OCHOBHBIE TOHATHUS U
UJcabHbIE 3aKOHBI PEOJIOTUH. MoienupoBaHe peoJOrHYeCKUX CBOMCTB TEI.

Knaccudukanus AucepcHBIX CHUCTEM M0 CTPYKTYPHO-MEXaHHYECKUM CBONCTBaM.
BsI3KOCTh JKMIKHMX arperaTMBHO YCTOMYMBBIX JIWCIEPCHBIX CUCTEM. YPaBHEHMsI OMHINTEIHA,
[lItaynuarepa, Mapka - XayBuHka. Peosoruyeckue CBOMCTBA CTPYKTYPUPOBAHHBIX
KHUJIKOOOPA3HBIX U TBEPI0OOPA3HBIX CUCTEM.

4. O0beM y4eOHOI JUCUMIIJIMHBI

Oo0bem
Buabi yueOHoii padoThI
B 3a4eTHBIX B akageMuueckux
eIMHHUIAX yacax
OO0masi Tpy10€eMKOCTh 1M CHUTNTHHBI 5 180
1o y4eOHOMY IJIAHY
AyIMTOpPHBIE 3AHATHS: 1,78 64
Jlexmn (Jlek) 0,89 32
[Tpaktuueckue 3ansatus (I13) - -
JlaGopatopusie pabotsl (JIP) 0,89 32
CamocrositeabHas padora (CP) 2,22 80
[TonroroBka Kk 1a00paTOpPHBIM paboTaM 1,11 40
Jpyrue BUIbI CaMOCTOSITEILHON paOOTHI 1,11 40
Bua uTOroBOro KOHTpOJIsi: IK3aMeH 1 36
Oo0bem
Buabl yueOHol padoThI B 324eTHLIX B
JR— ACTPOHOMHYECKHUX
yacax
O01mas Tpy10eMKOCTb TUCHUILIHHBI 5 135
10 y4eO0HOMY IIAHY
AyJAUTOpPHBbIE 3AHATHS: 1,78 48
Jlexuun (Jlek) 0,89 24
[Tpaktrueckue 3ausatus (113) - -
JlabopaTtopusie padoTs (JIP) 0,89 24
CamocrositesbHas padora (CP) 2,22 60
[ToaroroBka K 1a00paTopHBIM paboTaM 1,11 30
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Jpyrue BUIbI CaMOCTOSITEILHON paOOTHI 1,11 30
Bua HTOroBOro KOHTpOJIs: 3K3aMeH 1 27

AHHOTanuA padoyeil MPOrpaMmbl AUCHUNIHMHBI
AHanuTHYecKasi XUMHUA U Pu3nKo-xumMuieckne Metoanl anaaunsa (b1.5.12)
1.1lean u 3a7a49u TUCUUILJIMHBI

Henp aucuumiuHbl: mpuoOpeTeHHe OO0YYAOIIMMHCS 3HAHUN MO OCHOBHBIM TpyIIIam
METOJIOB XHMMHUYECKOT0 aHajiu3a, Haubojiee MIMPOKO MNPUMEHSEMbIX B MPOMBIIUIEHHOCTH U
HCCIIEIOBATEILCKON paboTe, a TaK)Ke KOMITIETCHIIMH, HEOOXOIUMBIX XHMHKaM-TEXHOJIOTaM BCEX
CHEIHMAIbHOCTEH [l pellieHrs KOHKPETHBIX 33/1a4 XUMUYECKOTO aHaTN3a.

2. B pe3yJibTaTe 0CBOEHHS TMCHUILIHHBI 00YYAIONIUICS 10JI2KEH

osnadems cienyronmmMu oodmenpodeccnoHanbHbiMu KomneTeHIusaMu (OITK):

- CIIOCOOHOCTBHIO UCIOIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCITUIUIMH B
npodecCHOHANbHOM  AESITENbHOCTH, MPUMEHSATH METOJbl MaTeMaTHUYeCcKOro aHaiu3a u
MOJICJIMPOBAHUS, TEOPETUUECKOr0 U dKCepuMeHTalIbHOTro uccienoBanus (OI1K-2);

- CIIOCOOHOCTBIO UCMOIb30BaTh OCHOBHBIE €CTECTBEHHOHAYUHbIE 3aKOHBI JUIsl TOHUMaHUS
OKpy»karo1iero Mupau sisieHuit npuposl (OIIK-3);

3Hamy:

OCHOBHBI€ MOHSATHUSI, TEPMUHBI, METOJIbI U MPUEMbI KAYECTBEHHOI'O U KOJMYECTBEHHOTO

XUMHYECKOT0 aHaIN3a, TEOPUI0 XUMHUYECKUX M (U3UKO-XMMHUYECKUX METOJOB aHAu3a,
NPUHIUIB paOOTHl OCHOBHBIX MPUOOPOB B (PH3UKO-XUMUYECKUX METOJIAX;

ymembw:

MPUMEHSTh MPUOOPETCHHBIE TPAKTUYECKUE HABBIKH B TPO(ECCUOHATLHOU IeATEeTHhHOCTH
JUISL pEeIlIeHrs] KOHKPETHBIX 3a/ay; BJaJeTh: MOHMMaHUEM IleJied U alfOPUTMOB XUMHYECKOIO
aHaJIM3a, CII0cO0aMU PeIIeHUs] aHATUTUYECKUX 3a/1a4, OLIEHKONH BO3MOXKHOCTEH Ka)XJI0T0 METOa
aHaJIM3a, OCHOBAMU METPOJOTMYECKON OILIEHKH pe3yNbTaTOB KOJIWYECTBEHHOTO XMUMHYECKOIO
aHaJIu3a;

enademp:

MOHMMAaHUEM IIeJied W alNTOpPUTMOB XHMMHYECKOTO aHaliu3a, CIoco0aMu pelIeHUs
AQHAIUTUYECKUX 3aJa4, OLIEHKOW BO3MOXHOCTEH KaXKIOro METOJa aHajiu3a, OCHOBaMU
METPOJIOTUUECKOU OLEHKH Pe3yIbTaTOB KOJIMYECTBEHHOTO XMMHUYECKOTO aHAIN3a;

a TakkKe HUMEeTh IMpEACTaBiICHUE O €IWHON JIOTMKE XUMHYECKOro aHajiu3a, o
MHOTOO0Opa3uM METOJOB XHMHUYECKOTO aHallu3a W O KOHTPOJIE KauyecTBa pe3yJIbTaToOB
KOJIMYECTBEHHOTO XMMHUYECKOT0 aHaJIK3a.

3. KpaTkoe coaep:kanue Iy CHUNIHHBI:

Beenenue. Ilonstue 00 ananmuTudeckot xumuu (AX) Kak O CHCTEME 3HaHHM,
MO3BOJISIIONIECH YCTAHOBUTh KAYECTBEHHBIN M KOJMYECTBEHHBIN cOCTaB BellecTBa. 3agaun AX.
AHaTUTUYECKW CUTHAI KaK HOCHUTENh Ka4eCTBEHHOW M KOJWYECTBEHHOW HHGOpMamuu 00
o0bekTe aHanuza. [loHsTHe 0 mpoboorOope M mpobonoaroroBke. OCHOBHBIE TpeOOBaHMA,
OpeIbsABIsEMble K METOAaM XHMHUYECKOrO aHajiu3a. YCJIOBHS BBIIOJHEHUS OIpPEIeIeHUN.
AHanutrueckas (hopma, aHaATUTUYECKHE MPU3HAKUA. AHATMTUYECKHE KIACCU(PUKAIUN KaTHOHOB
Y aHHOHOB.

Cucrematuvecknii u JpoOHBIH aHanu3. COBpEeMEHHBIE METOIbI HUICHTHU(PUKALUU
3JIEMEHTOB M coeAMHeHU. OpraHnyecke aHaJIUTHUYEeCKUE PeareHThl B aHAIN3€ HEOPraHUYECKUX
BelecTB. PaBHOBeCHs B aHAIUTHUYECKUX T'OMOT€HHBIX M Te€TEepOreHHbIX cucremax. OCHOBHbIE
TUTIBl PEaKiuid, MpuMeHseMbIX B AX (KHCIOTHO-OCHOBHOE B3aMMOJICHUCTBHE, OKHCIICHHE-
BOCCTAHOBJICHHE, KOMILIEKCOOOpa3oBaHue, ocaxaeHue). Onucanue paBHOBECHS aHATUTUICCKIX
peakIuii ¢ MOMOIBI0O KOHCTAHT PaBHOBECHs. YUeT MOOOYHBIX PEaKIUil ¢ MOMOIIBIO ammapara
YCIIOBHBIX KOHCTaHT paBHOBecus. VCIonb30BaHWE YCIOBHBIX KOHCTAHT pPaBHOBECHUS Jif
ONTUMM3AIMKN AHAIUTUYECKUX PEaKIUi M MPAKTHUYECKUX YCIOBUN WX BBINOJHEHUS. OCHOBBI
METO/IOB KOJMYECTBEHHOTO XHWMHUYECKOr0 aHaiau3a. MeToJbl KOJIMYECTBEHHOTO aHaju3a.
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TpeboBaHusi, NpenbsABIIeMble K XUMHUYECKUM pPEAKIMSM, HCIHOIb3yeMbIM B XHUMHUYECKOM
aHanuse. OTambl KOJMYECTBEHHOro aHanu3a. [loHsATHe O TpaBUMETPUYECKOM aHaIMU3E.
Teopernueckre OCHOBBI TUTPUMETpUYECKOro aHanus3a. IIpuembl TuTpoBaHus. Pacuersl B
TuTpuMeTpun. I'paduueckoe oTobpaxkeHue npouecca TUTpoBaHus. CKauoOK TUTPOBAHUA, TOUKA
HKBUBAJIEHTHOCTH, KOHEUHAs! TOUKAa TUTpoBaHus. [lepBuuHble U BTOPUYHBIE CcTaHAApThl. MeTox
KHCJIOTHO-OCHOBHOTO TUTPOBaHUSA. BbIOOp KHCIOTHO-OCHOBHOTO HHAMKaTopa. Illpumepst
onpeneneHui. MeTonbl OKHMCIUTEIbHO-BOCCTAHOBUTENBHOIO TUTPOBAaHUA. OKHUCIUTEIBHO-
BOCCTAHOBUTEIbHBIN MOTEeHIMA. DaKTOPHI, BIUAIONIME HA €ro BEIWYUHY. Y paBHeHue HepHcra.

[epmanranaTomerpus. Mogomerpus. OntuMmsanus ycioBuii onpenenenus. Meron
KOMIUIEKCOHOMETPUYECKOT0 TUTpoBaHHs. (OCOOEHHOCTH peakuuid KOMIUIEKCOOOpa3oBaHuUs
(xematooOpa3oBanusi) uoHOB MeTauioB ¢ OJITA. Boibop onTuManbHBIX — yCIOBUH
KOMIUIEKCOHOMETPUYECKOTO  TUTPOBaHWs.  TUTpOBaHME IO  METOAY  OCAXKICHUA.
Mertponoruueckass OLEHKAa pe3yibTaToB aHanu3a. VHIUKaTOpHbIE M HWHCTPYMEHTAJbHBIE
CIOCOOBI YCTAaHOBJIEHUS TOUEK SKBUBAJIEHTHOCTH.

BBenenne B ¢pu3nko-xuMuYeckre (MHCTPYMEHTAIbHBIE) METO/Abl XUMUYECKOTO aHaIn3a
(MMXA-®XMA). Knaccudukanus (pu3HMKO-XUMAYECKHX METOJOB aHaIHM3a. AHaTUTHYCCKUN
CHUTHaJI Kak uHpopMaTuBHAs (YHKIMA COCTaBa BellecTBa. MeETOAbl KOJUYECTBEHHBIX
mmepenuii B DOXMA, wux XapakTepucTUKa. AHAJIUTUYECKUE U  METPOJIOTHYECKHUE
XapaKTEPUCTUKU METOJUK ONPEACICHUS.

4. O0beM y4eOHOl JUCHUNJIMHBI

Buabl yueOHo# padoThbl Bcero 3/4 cemecTp

B 3au. B akan. | B 3au. B akan.

ef. yacax el. yacax
OO0mast Tpy10eMKOCTh

4 144 4 144

AUCHUILIMHBI 0 Y4eOHOMY ILIAHY
AyIMTOpPHBIE 3aHATHS: 1,78 64 1,78 64
Jlexmm (JIek) 0,45 16 0,45 16
JlaGopatopusie padotsI (JIP) 1,33 48 1,33 48
CamocTrosiTesbHasi padora
(CP) 2,22 80 2,22 80
CaMocTosiTenbHOE U3YUYEHNE 222 20 2.2 20
pa3fenoB AUCHUIUIAHEI

Bup koHTpoOJISI: 3a4eT/3K3aMeH 3auéT ¢ oueHKoi

1 36 1 | 36

Buabl yueOHoii padoThI Bcero 3/4 cemecTp

B 3au. B actpon. B 3au. B acrtpon.

ef. yacax el. yacax
O01mas Tpy10eMKOCTh 4 108 4 108
AUCHMILIMHBI 10 Y4eOHOMY IJIAHY
AyJAUTOpPHBbIE 3AHATHS: 1,78 48 1,78 48
Jlexmuu (JIek) 0,45 12 0,45 12
Jlabopartopusie padots (JIP) 1,33 36 1,33 36
CamocrosiTesibHast padoTa
(CP) 2,22 60 2,22 60
CamMoCTOSITETbHOE U3YUYECHUE 2.2 60 2.2 60
PpasacJIoOB JUCHUTIIIMHBI
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3a4éT Cc omeHkKoM
1| 27

Bua koHTpoOJIsA: 3a4eT/3K3aMeH 1 27

AHHOTANUA Y4eOHOI NMPOrpaMMbl TUCHUILINHBI
Nuxenepnas rpadpuka (b1.5.13)

1. Heap QAMCHMIUIMHBI — IPHOOpPETEHNE 3HAHUM 1 BBIPAOOTKA HABBIKOB, HEOOXOAUMBIX
CTYJEHTaM Ui BBIMOJHEHUS U YTEHUS TEXHUYECKUX YEPTEKEH, BBIMOIHEHUS ICKU30B JI€TalCH,
COCTABJICHUS KOHCTPYKTOPCKOM M TEXHOJIOTMYECKOM JIOKYMEHTallUM B COOTBETCTBHH CO
crangapramu ECKJI; o3HakomiieHre ¢ MeToaMu KOMITBIOTEPHOM TpauKH.

3agayu JUCHUIUIMHBL: W3YYCHHE CIOCOOOB BBIMOTHEHHS YEPTEk,EH, OCHOBAHHBIX Ha
OpPTOTOHAJILHOM M IEHTPAIbHOM MPOCUUPOBAHUH, BHIPAOOTKA HABHIKOB BBHIMOJIHEHUS M YTECHUS
YepTexkel, pelieHre 3a/ad, CBS3aHHBIX C MPOCTPAHCTBEHHBIMHU (OpMaMH U OTHOIICHUSIMU
Pa3IUYHBIX TEOMETPUUECKUX MOJEIEH.

2. B pe3yabtare wu3yyeHHs [UCHUIJIMHBI O0y4yalouMiicsi 1Mo MporpaMmme
0akaJjlaBpUaTa J0JIKeH:

Osnademsp cienyoMMUA KOMIIETCHIUSMU:

- CIIOCOOHOCTHIO K caMoopranu3aiuu u camooopazosanuio (OK-7);

- CIIOCOOHOCTBHIO UCIONB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCITUIUIMH B
npodecCuOHANbHOM  AESITENTbHOCTH, MPUMEHSATH METOJbl MaTeMaTHUYecKOro aHaiu3a u
MOJICJIMPOBAHUS, TEOPETUUECKOr0 U dKcepuMeHTalIbHOrO uccienoBanus (OI1K-2);

3namep:

- c1ocoObI 0TOOpaKEHUS MPOCTPAHCTBEHHBIX ()OPM Ha TIOCKOCTH;

- IpaBUJIa U YCIIOBHOCTHU IIPU BHIIOJTHEHUH YEPTEKENl;

- BUJIBI H3/ICTTUH M KOHCTPYKTOPCKUX TOKYMEHTOB;

- Ha YpOBHE MPECTABICHUS XapaKTEPUCTUKU (OPMBI U TOBEPXHOCTHU U3/EIINN;

Ymemos:

- BBINOJHATH WU UYWUTATh YEPTEXKU TEXHUUECKUX H3JACTHI € Y4eTOM JeHCTBYIOIIHX
CTaH/IapTOB;

- BBITIOJIHATD U YATATh CXEMbI TEXHOJIOTHYECKUX MPOIIECCOB;

- HCTIOJIB30BATh CPEICTBA KOMITBIOTEPHOU TpadUKH ISl U3TOTOBIICHUS YePTEIKEH.

BJIA/1eTh:

- crioco0amMu 1 preMaMH U300pakeHus IPEAMETOB Ha IIIOCKOCTH;

- rpaduueckoit cucreMoin «Kommacy.

3. Coaep:xanue TUCHUIIMHBI

Beenenue. [Ipenmmer u  wMetonsl umkeHepHOW rpaduku. Kparkume wucropudeckue
CBeZIcHMsI. 3a/1a4ll ¥ MECTO Kypca B MOATOTOBKE OakaliaBpa TEXHUKH U TEXHOJIOTHH.

Monynb 1. U3nenust 1 KOHCTPYKTOPCKUE TOKYMEHTHI.

1.1. Bunbl u3genuii 1 KOHCTPYKTOPCKUX JOKYMEHTOB.

Buner m3nenuii mo I'OCT: nmeranb, cOopodyHas €IuHUIIA, KOMIUIEKC, KOMIUICKT. Buap
KOHCTPYKTOPCKHUX JIOKYMEHTOB: YEPTEXK JeTanu, COOPOYHBIA UYepTek, YepTex OOIIero BHIA,
cnenudukanusa, cxema. udpsr KoHCTpyKTOpcKuUX OOKyMeHTOB. Kparkue cBeneHus o
CTPOUTENLHBIX YePTEKAX.

1.2. Pe3p00BEIE U3IENNSA U COEQUHEHNS.

Pe3bObl:  0Opa3oBanue, kiaccupukanus, n3o0pakeHHEe W O0O3HAYCHHE HA YepTEexKe.
CranmaptHbie pe3pOoBble u3nenus. OnpeneneHue pe3nObl u3mepeHueM. CoeTMHEHUS aeTanen
6oiToM U mnuIbKol. Pe3n0oBbie TpyOHBIE coennueHus. LankoBbie coeTuHeHUS.

1.3. DCKH3bI U TEXHUYECKUE PUCYHKH JICTAIICH.

[TocrnenoBarenbHOCTh  BBIMIOJIHGHUS ~ M300pak€HUH  JeTanu:  BBIOOP  TJIABHOTO
M300paKEeHUS; OMpenecHHe HEO0OXOAMMOro KOJIMYECTBA H300paKEHUM; IOArOTOBKA TOJIS
yeprexa K H300paKeHUI0 IeTann; N300pakKeHHe OCHOBHBIX BHEIIHUX W BHYTPEHHUX OYepPTaHUU
netan. OOMep neranu TpU BHIOJTHEHUH €€ 3CKku3a ¢ Hartypbl. OdopmieHue yeprexend u
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3cku30B Aeraneil. [IpaBuia BeIMoOMHEHUS U 0)OPMIICHUS! TEXHUYECKUX PUCYHKOB. O003HaYCHUS
MaTepuaoB.

1.4. Yeprexxu cOOPOUHBIX CIUHUIIL.

[IpaBuna BeIMONIHEHUS W O(GOPMIICHHS COOPOYHOTO YepTeXk a: BBHIOOP TJIABHOTO
U300pakeHMsl, OIpeNeIeHne KOJMUYeCTBA H300pakeHUl, HaHECEHHWE HOMEpPOB IO3UIHH,
HaHECEHHE pa3MepoB (rabapuTHBIEC, YCTAHOBOYHbBIE, IPUCOECTUHUTENBHBIE, IKCILUTYyaTallHOHHBIE).
Crermndukanus. [IpaBuia BeimonHeHus 1 0popMIICHUS YepTexa oOLIero BUa.

Monyinb 2. CoenuHEHHUS AeTalei.

2.1. Cxewmsl.

Knaccudukanus cxem mo Bugam u tumaMm. O6o3HaueHne cxem. I[lpaBuia BBIMOTHEHUS
CTPYKTYPHBIX U MPUHUIHUIHAATIBHBIX TEXHOJIOTMYECKUX cXeM. CXeMbl PACTION0KEHHUS.

2.2. N300paskeHnsi COSTMHEHUN JIETaICH.

@nanueBble coequHeHus. lllnuueBsle W MmMoOHOYHbIE coequHeHHs. CoeInHEeHUs
mTUdTOM W MIUIMHTOM. HepazbeMHbIe COCIMHEHMs NeTajeil: CBapka, TMaiika, CKICHBaHHE,
00BaNbLIOBKA, pa3BaIblIOBKA, COCTMHEHHUE 3aKIICTIKOM.

2.3. Apmarypa TpyOOTIIpOBOIOB.

Knaccudpukanuss apmatypsl TpyOONpOBOAOB MO HA3HAUEHHUIO, MO THUMY MEPEKPHITHUS
MOTOKa pabodeld cpeapl, MO CHoco0y TMPUCOEAUMHEHUsS K TPyOOmpoBOAYy, IO CIOCO0Y
repMeTH3aluy ITUHIEIS.

Monyns 3. YUepTexu COOPOUHBIX €IMHHUIIL. DIEMEHTHI KOMITBIOTEPHOM IpauKH.

3.1. 'eomeTpuyeckre XapaKTepUCTHKH (POPMBI U TOBEPXHOCTH M3/ICITHH.

Pa3meprl, mpaBuia uX HaHeceHUS Ha depTexke. Pa3mepbl HCHOMHUTENbHBIE U
CIpaBoOYHbIC, TrabapuUTHBIE, KOOPAWHUPYIOIIME W  YacTHble. ba3el  W3MEpHUTENbHBIC,
KOHCTPYKTOpPCKHE, TEXHOJIOTHMYecKue, BcromorarenbHble. Hanecenme pasmepoB oT 0as.
IIpenenbHble OTKIOHEHHS PAa3MEpPOB IVIAJKUX ITOBEPXHOCTEH, NOIYCKH, MOCaAKU. Jlomycku u
MOCaJAKW I jAeTtanied ¢ pe3pOoit. IllepoxoBaToCTh MOBEPXHOCTEH JeTaneil, ImapameTphbl
IIEpPOXOBAaTOCTHU, IIPABHJIa HAHECEHUsI MApaMETPOB LIEPOXOBATOCTU MOBEPXHOCTEN HA YEPTEKE.
[TpenenbHbIe OTKIOHEHUS (POPMBI U PACIIOIOKEHUS.

3.2. leranupoBaHue 4epTexeil COOPOUHBIX SAMHUL.

[IpaBuna neramupoBaHUsl YepTEkKEH COOPOUHBIX €IUHUII. BEITIONIHEHHWE dYepTexend u
TEXHUYECKUX PUCYHKOB JICTAJICH.

3.3. DaemMeHThl KOMIBIOTEPHOH TpaduKy.

KomnbsroTepHast rpadguka u pemaemsie eto 3aaa4yn. I'padpuueckre 00bEKThI, IPUMUTHBHI,
aTpuOyThl, CcHUHTE3 wu300paxkenus. I[lpeacraBneHue BuiacoMHPOPMAMM U €€ MAaIIMHHAs
redeparusi. COBpeMEHHBIE CTaHAAPTHI KOMITBIOTEpHOW rpaduku, rpaduueckue s3BIKH U
Meradaitnbl.  Peanmm3anus —anmapaTHbIX — Moayiield  rpaduveckoil  cuctemMbl. OCHOBHBIC
rpaduueckue anroOpUTMBI Ha IUIOCKOCTH M B mpocTpaHcTBe. [Iporpammubie rpaduueckue
CUCTEMBI 1 UX IPUMEHEHHUE.

4. O0beM y4eOHOM JUCHHILIMHBI

Bubl yueOHOM paboThI B 3au. en.x B akageM. yacax
O0masi TPyA0eMKOCTh [IUCHUILIMHBI MO Y4eOHOMY)| 4,0 144
MJIaHy

AyIMTOpPHbIE 3AHATHS: 48/36 48
Jlexmm (Jlek) 16/36 16
[Tpaktuueckue 3ansatus (I13) 24/36 P4
JlaGopaTopus 8/36 g
CamocrositesbHas padora (CP): 96/36 06
PacuetHo-Tpaduueckue padboTh 34/36 34
[ToaroToBKa K KOHTPOJIBHBIM paboTam 9/36 0
KypcoBas pabora 27/36 7
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J[pyrue BUIbI CaMOCTOSTEILHON pabOTHI 18/36 18
[ToaroToBKa K 3a4€Ty C OIICHKON 8/36 8

3auer ¢ OIEHKOIi,
Bua koHTpOJIA: 3aUueT -

3auer

. B acTpoHOM.
Buael yue6HOM paboThI B 3au. en. qacaxp
O0masi TPyA0eMKOCTb JUCHUILUIMHBI MO0 Yy4eOHOMY 4,0 108
MJIaHy
AyIMTOpPHbIE 3AHATHS: 1,33 36
Jlexm (Jlek) 0,44 12
[IpaxTuueckue 3ausatus (I113) 0,67 18
JlaGopaTopust 0,22 6
CamocrositesbHas padora (CP): 2,67 72
PacuetHo-Tpaduueckue padboTh 0,95 25,5
[TonroToBKa K KOHTPOJBHBIM paboTam 0,25 7
Kypcosast paborta 0,75 20
J[pyrue BUIbI CaMOCTOSTEILHON paOOThI 0,5 13,5
[loaroToBka K 3a4eTy ¢ OLEHKON 0,22 6
Bux KOHTpOJIS: 3a4eT - pauer ¢ ouenkoi,
3ayer

AHHOTAIUA Y4eOHOH MPOrPpaMMBbl M CIIATIJIMHbBI
Be3onacHocth xusnenestesbHocTu (b1.65.14)

1. Heab aucuMmiIdHbl - GopMHpOBaHHE MPODHECCUOHATBLHON KYIbTYphl O€30MaCHOCTH,
Mol KOTOPOW TIOHMMAeTCsi TOTOBHOCTh U CIHOCOOHOCTh JUYHOCTH HCIIOJNIB30BAaTh B
poeCCHOHAIBHON JCSITEIIbBHOCTA PHOOPETEHHYIO COBOKYITHOCTh 3HAHUM, YMEHHI U HABBIKOB
st obecniedeHuss Oe3omacHocTH B cdepe mnpodeccHoHANBHON JEesSTEIBHOCTH, XapaKTepa
MBILUIEHUSI W LEHHOCTHBIX  OpHEHTalud, MpH  KOTOPBIX BOMPOCHl  0€30MacHOCTH
paccMaTpuBalOTCS B KAUECTBE MPUOPUTETA.

OCHOBHBIMU 3aJJa4aMi AUCLMILTUHBI SABISIOTCA:

* prOOpeTeHNe MOHUMAHUS MPOOJIEM YCTONYMBOTO PA3BUTHUS M PHCKOB, CBSA3aHHBIX C
JeSITeNIbHOCTBIO YEJIOBEKa;

* OBIIQJICHUE MPUEMaMH PANMOHAIH3AINH KU3HEEATEIIPHOCTH, OPUCHTHPOBAHHBIMU Ha
CHI)KEHMSI aHTPOIIOI€HHOT'O BO3JICHCTBUS Ha MPHUPOAHYIO cpeny u obecriedeHre 0e30MmacHOCTH
JIMYHOCTHU U OOILECTBA;

* popmMupoBanue:

- KyIbTYypbl 0O€30MACHOCTH, 3KOJOTUYECKOTO CO3HAHHS U PHUCK-OPUCHTHPOBAHHOTO
MBILUIEHUS, TPU KOTOPOM BOIPOCHI O€30MacHOCTM M COXPAHEHHUS OKpYKaloIleh cpebl
paccMaTpuBalOTCS B KQUECTBE BAKHEUIITUX MPUOPUTETOB KUZHEACITEILHOCTH YEIIOBEKA;

- KyJbTYpbl TTPO(ECCHOHAITBHONU 0€30MaCHOCTH, CIIOCOOHOCTEH Il MACHTHU(HUIIUKAIIIN
OIACHOCTH U OIICHUBAHWSI PUCKOB B chepe CBOCH MpoPecCHOHATBHOMN AEITeIHbHOCTH;

- TOTOBHOCTH IPUMEHEHUs MPO(EeCCHOHATBHBIX 3HAHUM ISl MUHUMU3AlUMK HEeTaTUBHBIX
IKOJIOTMYECKUX TIOCTEACTBUIM, OOecreueHusl Oe30MacHOCTH W YIYYIIeHUs YCIOBUU Tpyda B
cthepe cBoeit mpodeccHoOHATbHON ACATEIHHOCTH;

- CHOCOOHOCTEM K OIEHKE BKJIaAa CBOEH MpeIMeTHOH o0jacTé B pelIeHue
9KOJIOTUYECKHX MPOoOIIeM U TTpodiIeM 0€30macHOCTH.

2. B pe3yabTaTe 0CBOEHHS TUCHUILIUHBI CTYAEHT J0JIKEH:

Oonadamp cneayrOmMMU KOMIIETEHIIUSIMU

J CHOCOOHOCTH PaboTaTh B KOJUIEKTHBE, TOJIEPAHTHO BOCIPUHUMATH COLMATBHBIC,
THHUYECKHE, KOH(eCCHOHANbHbIE U KyIbTypHbIe pasnuuus (OK-6),
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o CIOCOOHOCTH K caMoopraHu3anuu u camooopazosanuio (OK-7),

. CIIOCOOHOCTh MCIIOJIB30BaTh IMPUEMBI IEPBOM IMOMOIIM, METOABI 3aIlUTHl B
yCIIOBHSX upe3BblyaitHbix cutyaruit (OK-9);

o CIOCOOHOCTh HCIOJIB30BaTh OCHOBHBIE E€CTECTBEHHOHAYYHBIC 3aKOHBI JUIs
NOHUMAaHHMS OKPY’Karoliero Mupa u sisneHuit npuposst (OIIK- 3).

3Hamb:

-- OCHOBHBIE TeXHOC(EepHBIEC OMTACHOCTH, UX CBOWCTBA M XapPaKTEPUCTUKH;

-- XapakTep BO3JCHCTBHS BPEIHBIX U OMACHBIX ()aKTOPOB Ha YeJIOBEKAa U MPHUPOJHYIO
Cpely, METOABl 3alUThl OT HUX MPUMEHUTENLHO K cdepe cBoeil mpodeccuoHamTbHON
NEeSITEIIbBHOCTH

ymemb:

-- UACHTUQUIIMPOBATH OCHOBHBIE OMTACHOCTH Cpe/ibl OOMTaHMSI YEJIOBEKa;

-- OIEHUBATh PHUCK WX peaTu3allid, BHIOUpPATh METOJBI 3aIMTHl OT OINACHOCTEH
MPUMEHUTEIBHO K cdepe cBoel MpodecCHOHATBLHON MEATeTbHOCTH U CIIOCOOBI oOecredeHus
KOM(OPTHBIX YCIIOBHH KU3HEIEATEITBHOCTH

e1aoemon:

-- 3aKOHOJATENLHBIMH M TPABOBBIMH aKTaMHd B O0JIacTH O€30MacHOCTH U OXpaHbl
OKpY’KaIoIIeH cpeapl, TpeOOBaHUSIMH K O€30MacHOCTH TEXHHUYECKHUX PErIaMeHTOB B cdepe
npo(hecCHOHALHOM IS TEIILHOCTH;

-- Coco6aMy 1 TEXHOJIOTHSIMU 3aIUTHI B YpE3BhIYAITHBIX CUTYAIIHIX;

--MOHATUIHO-TEPMUHOJIOTUYECKUM amapaToM B 00J1acTH 0€30MacHOCTH;

-- HaBBbIKaMU palMoOHaIN3aluu TPpOo(hecCHOHATBFHON IeATEIbHOCTH C IENIbI0 00ecieueHus
0€30MMaCHOCTH U 3aIUTHI OKPYKAIOIICH CPEIbI.

3. Kpartkoe cogep:xanue JUCUMIJIMHBI.

1. BBenenue B Oe3omacHOoCTh. OCHOBHBIC TOHATHS U oOlpeneicHus. be3omacHOCTh U
YCTONYMBOE Pa3BUTHE.

2. Yenosek u rexHocdepa. CTpykTypa TeXHOCHEPHI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOE COCTOSIHHE TeXHOC(hEphl U TeXHOCHEPHOU 0€301MacHOCTH.

3. UnenTtudukanus 1 BO3JCHCTBIE HA YEIOBEKA BPEIHBIX U OMACHBIX (PAKTOPOB Cpeibl
oOuTaHus.

Knaccuukanuss HeratuBHBIX (DAKTOPOB cCpelbl OOMTAHUS 4YeloBeKa. XHMHUYECKHE
HeraTuBHbIE (akTOphl (BpeAHBIC BeliecTBa). MexXaHWYeCKHEe M aKyCTHYeCKHEe KoyeOaHwus,
BUOpalUs W TIyM. ODJIEKTPOMATHUTHBIC W3NydeHUs W 1ois. VOHW3UPYIOUIUME H3ITyYCHHE.
OnekTpuueckuii Tok. OnacHbie MexaHudeckue ¢GakTopsl. [Iporecchl TopeHus U MOKapOB3PHIBO-
OmnacHbIe CBOMCTBA BEIIECTB U MaTepHrasioB. CTaTUUECKOE 3JEKTPUUYECTBO.

4. 3amuTa 4enoBeKa U cpeabl OOMTaHUS OT BPEIHBIX U OMACHBIX (PAKTOPOB MPUPOJIHOTO,
AHTPOIIOTE€HHOTO U TEXHOT'€HHOT'O MPOUCXOKICHUSI.

OcCHOBHbIE MPUHIUIBI 3AIIUTHL. 3alIUTa OT XUMUYECKUX U OMOJIOTHYECKUX HEraTUBHBIX
¢dakTopoB. 3ammuTa OT JHEPreTUYECKUX BO3ACHCTBUN M (usnyeckux mnoneid. OGecrieueHue
0e30MacHOCTH  cucTeM, paboTalouMx 1o JaBlieHueM. be3omacHOCTh  3KCIulyaTaluuu
TpyOOIIPOBOJIOB B XMMHUYECKOM MPOMBINIIEHHOCTU. be3onacHasi SKCITyaTausi KOMIIPECCOPOB.
AHanu3 ¥ OLlEHUBAaHUE TEXHOTEHHBIX U MPUPOIHBIX PUCKOB.

5. ObecrnieueHne KOMGOPTHBIX YCIOBUH JIJIS )KU3HU U ACSITETLHOCTU YenoBeka. [lonstue
KOM(OPTHBIX WM ONTHMAIBHBIX YCIOBHA. MukpokauMat nomemenuid. OCBEIICHHUE U CBETOBAs
cpena B MOMEIIEHUH.

6. [Icuxodusnonornueckre u YProHOMUYECKHUE OCHOBBI OE30MTACHOCTH.

[Ncuxudeckue MpOIECcChl, CBOWCTBA U COCTOSIHHS, BIUSIONINE HA O€30MacHOCTh. Buabl u
YCIIOBUS TPYAOBOI 1€ATEIbHOCTU. DPrOHOMUYECKHE OCHOBBI O€30MMaCHOCTH.

7. Upe3BbIUaliHble CUTYAl[UU U METOJIBI 3alIUThI B YCIOBUAX UX peaU3allUU.

O6mme ceenenus o UC. [Toxkap u B3phIB. ABapruu Ha XUMHUYECKU OMACHBIX 00BEKTaX.

Pamuanmonnsie  aBapuu. [IpuOopsl  pagualMOHHON, XUMHYECKOW pa3BEAKH W
JIO3UMETPUYECKOr0 KOHTpOJIs. Ype3BblUaliHble CHUTyalldd BOEHHOTO BpPEMEHHU. 3alluTa
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HAaceJeHUs B UPE3BBIYAWHBIX CHUTYyalUsX. YCTOWYMBOCTh (DYHKIIMOHUPOBAHHUS OOBEKTOB
SKOHOMMKH B UPE3BbIYAWHBIX CUTYaLIUAX.

8. YpapneHue 6e30MacHOCTHIO JKU3HEAEATEIbHOCTH.

3akoHOJATeNbHbIE M HOpPMAaTHBHBIE IPABOBBIE OCHOBBI YIpPaBJIeHHS O0€30MacHOCTHIO
KHU3HEICATEIIbHOCTH. DKOHOMHMYECKHE OCHOBBI yIpaBiieHHs Oe3omacHocThio. CTpaxoBaHHe
puckoB. ['ocynapcTBeHHOe ynpaBiieHHue 0€30MacHOCTbIO.

4. O0beM yueOHOM JUCUUIJIMHBI

Bun yaeOHOM paboThI B 3auerHbx eqnaunax | B akameM. yacax

O0mas TpyA0eMKOCTh JMCIUIIIHHbI 4 144
AyJAUTOpPHBbIE 3AHATHS: 1,33 48
Jlexiun 0,89 32
JlabopaTopubie pabOThI 0,44 16
CamocrosiTesbHasi padoTa 1,67 60
[TonroToBka K KOHTPOJBHBIM paboTam 1,11 40
[ToaroroBka K J1abopaTopHBIM paboTam 0,56 20
Buja uTOroBOro KOHTpOJIsi: IK3aMeH 1,0 36

Bun yae6HO# paboThI

B 3aueTHBIX equHHUIIAX

B actponom.

qJacax

OO0masi Tpy10€eMKOCTb 1M CHUTNITHHBI 4 108
AyJAHTOpPHBbIE 3AHATHS: 1,33 36

Jleknun 0,89 24
JlaGopaTopHble pabOoThI 0,44 12
CamocrosiTesibHast padora 1,67 45

[TonroToBka K KOHTPOJBHBIM paboTam 1,11 30

IToaroroBka K J1abopaTopHBIM paboTam 0,56 15

Bua uToroBoro KOHTpOJIsi: IK3aMeH 1,0 27

AHHOTanuA padoyeil MPOrpaMmbl IUCHUNIMHBI
IIpoueccsl u annaparsl xumMu4veckoi Texnoaorum (b1.6.15)

1. eab TUCHUINIAHBI:

Bmecte ¢ kypcamm oOmield XHUMHYECKOW TEXHOJOTHHM, XHUMHUYECKHX MpPOIECCOB H
peaKkTopoB U Jp. CBsA3aThb OOUICHAYYHYIO M OOILIEMH)KEHEPHYI0 TOJITOTOBKY XUMHKOB-
TEXHOJIOTOB Ha OCHOBE H3y4YCHHS OCHOB THAPABIMYECKHX, TEIJIOBBIX U MacCCOOOMEHHBIX
IPOIIECCOB XUMHMYECKOW TEXHOJOIMH, YTO HEOOXOIUMO TpH IOATOTOBKE OakalaBpoOB IO
JAHHOMY HAampaBJICHUIO Ui HAay4YHO-HCCIEAOBATENbCKOM U MPaKTUYECKOM paboThl Ha
NpEANPUITHUSIX.

2. B pe3yabrare wu3yYeHUS JAUCUHMILIMHBI O0yYaKOIIMICS MO MNporpamMmme
0akajaBpHaTa J0JKEH OBJIAAETh CJeTYIOIMMA KOMIETeHIHAMMN:

0é1a0ems CIEeIyOIUMI KOMIIETCHIUSAMU:

- CIOCOOHOCTBIO MCIONB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX AMCLUIUIMH B
npodecCuoHaNbHOM  AESITENTbHOCTH, MPUMEHSATH METOJbl MaTeMaTHUYeCKOro aHaiu3a u
MOJICJIMPOBAHUS, TEOPETUUECKOr0 U dKcepuMeHTalIbHOro uccienoBanus (OI1K-2);

- CIIOCOOHOCTbHIO UCMOIB30BaTh OCHOBHBIE €CTECTBEHHOHAYUHbIE 3aKOHBI JUIsl TOHUMaHUS
OKpYyXaroIiero Mupa u asienuit npupoasl (OIIK-3).

- CIOCOOHOCTBIO y4YacCTBOBAaTh B COBEPIICHCTBOBAHWU TEXHOJOTHYECKUX MPOIECCOB C
NO3HLIMN PHEPro- U pecypcocOepekeHusl, MUHUMH3AlUK BO3ACUCTBUS Ha OKPYKAIOUIYIO CPEIy
(TIK-2).

3uamo:

- OCHOBBI TEOpPHHM IIEpeHOCa HMIYJbCa, TEMJa W MacChl, HMPUHLHUIBI (U3HUYECKOTO
MOJICJIMPOBAHUSL TPOLIECCOB; OCHOBHBIE YPaBHEHHUS JBUXKEHUS KUIKOCTEH; OCHOBBI TEOpPUU
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TEIUIONEepPelaul; OCHOBBI TEOPUHU MAacCCOIEpesaud B CUCTEMax CO CBOOOJIHOW M HENOJBM)KHOM
rpaHuled paszena (as3; TUHOBBIE MPOLECCHl XWMHUYECKOW TEXHOJIOTUH, COOTBETCTBYIOIIKE
anmnaparbl U METOJIbl UX pacyeTa;

- METOABl MOCTPOCHHUS SMIIMPUYECKMX M TEOPETUYECKHX MOJEIEH XHUMHKO-
TEXHOJIOTMYECKHUX IIPOLIECCOB;

- OCHOBHBIE MMPUHIIUIIBI OPraHU3aUU POLECCOB XUMUYECKONM TEXHOJIOTUH, HEPTEXUMUHU
¥ OMOTEXHOJIOTHH.

Ymemos:

- OINpEAENATh XapaKTep IBUKEHHUS XHUAKOCTEH M Tra3oB; OCHOBHBIE XapaKTEPUCTHKHU
MIPOLIECCOB TEIIO- U Maccolepenayr; pacCYMTHIBATh IMapaMeTpbl U BbIOMpaATh anmaparypy Ajs
KOHKPETHOTI'0 TEXHOJIOIMUYECKOT0 IPOLIECCa;

- pAacCUMTHIBaTh OCHOBHBIE XapAKTEPUCTHUKA XHUMHKO- TEXHOJIOIMYECKOro IIpoliecca,
BBIOMPATh PALIIOHAIBHYIO CXEMY.

Bnaoemy:

-METOJaMM TEXHOJOTMYECKMX PACUETOB OTAEIBHBIX Y3JI0OB M JeTaled XMUMHUYECKOIO
o0opyoBaHus;

-HaBbIKAMM NTPOEKTHUPOBAHUS TUIIOBBIX allllapaToOB XMMUYECKOW MPOMBIIIJIEHHOCTH;

- METOJaMM ONPENCJICHUS pAaIOHAJIbHBIX TEXHOJOTUYECKUX PEKUMOB pPaOOTHI
000pyI0BaHUSI.

3. KpaTkoe conepkaHue TUCIUIIINHBI

Monyns 1. I'mapoavHaMudeckue MNpPOLECCHl M amnmapaTbl XMMHYECKOH TEXHOJIOTHH.
OcHoBBI TeopuU ABIIEHUH MepeHoca. OO1me 3aKOHOMEPHOCTH THIPOJUHAMUKY, TeTIoNepeaadn
u Macconepenaun. JKunkoctn u rasel. ['maponumnammuka. Teyenwe B TpyOax W KaHamax.
[Tono6Hoe mpeobOpa3zoBanue ypaBHeHus HaBbe-CTokca. be3pasmepHbie mepeMeHHbIE - KpUTEPUH
rupoarHaMudeckoro momobusi (Dinepa, PeitHompaca, ®pyna, TOMOXPOHHOCTH), WX
buznueckuil CcMBICT; TapaMeTpuueckue Kpurepuu. KpurepuanbHOe ypaBHEHHE JBUKCHUS
BSI3KOU JKUAKOCTH. BpIOOp ckopocTeit moTokoB. Ilepemenienne skuaKocTeil U ra3oB ¢ MOMOILBIO
MalInH, TOBBIIAIINX JaBICHUE.

Mopnynb 2. TennoBble NpoOIECCH U annaparbl XUMUYECKON TEXHOJIOTUH.

OCHOBHBIE TEIJIOBBIE TIPOIIECCHl B XUMHUUYECKOW TexHonoruu. Jluddepenumnanbaoe
ypaBHEHHE TepeHoca »HHepruu B (¢Gopme TemnoTbl. KOHBEKTHUBHBIM TMEPEHOC TEIJIOTHI.
PanuanTtHeii Teronepenoc. Teronepenada B TOBEPXHOCTHBIX TETNIOOOMEHHUKAX.

Mopayns 3. Ilpouecchl u anmapaThl pa3felieHUss TOMOTeHHbIX cucteM. (OCHOBHBIE
MacCcOOOMEHHBIE TTPOIIECCHI).

OcHOBBI MaccooOMeHHBIX TporeccoB. JudpdepeHnnanbHoe ypaBHEHHE KOHBEKTHBHOTO
nepeHoca Macchbl B OMHApHBIX cpefax. Macconepenaya. MaTtepuainbHbIN O0ajlaHC HEMPEPHIBHOTO
yCTaHOBMBIIETOCS Tporecca. Pacyer MacCOOOMEHHBIX MPOLIECCOB U AIAapaToB Ui CHCTEM C
OJIHMM paCIpPEAENSIEMbIM KOMIOHEHTOM.

Pacuer momepeyHoro ceueHus (auUaMeTpa) KOJIOHHBI; NPEAETbHO JONMyCTUMas H
SKOHOMHMYECKH OINTUMalbHAs CKOPOCTH CIUIOMIHOM (a3pl. OCHOBBI pacyeTra BBICOTHI
MacCOOOMEHHBIX alllapaToB C HENpPEpbIBHBIM M CTYNEHYaThIM KOHTAakToM (a3. OOmme
INPUHLIMIIB YCTPOMCTBA W KJacCHU(HUKAIUS ammapaToB Jis MacCOOOMEHHBIX IPOIECCOB B
cucreMax «ras(map)-Kuakoctb». OcoO0eHHOCTH KOHCTpYKUMK abcopOepoB. OCHOBBI pacuera u
anmnaparsl JUisl JUCTUIISLUN.

Monyns 4. OcHOBHbIE TuApoMEXaHHUYecKue mpouecchl. Ilponeccsl M ammaparbl
pa3zeneHus reTeporeHHbIX CUCTEM.

Pa3nenenune ®uAKUX M ra3oBbIX IETEPOrCHHBIX CHUCTEM B IOJE CUJ TSXKECTH. TeueHue
yepe3 HEMOJBM)KHBIE 3E€PHUCTBIE W IICEBIOOKWKEHHbIE cloM. PUIBTPOBAHUE CYCIIEH3UH H
OYHCTKA ra30B OT MbUICH HA PUIBTPaX.

4. O0beM y4eOHO JUCHUIJIMHBI
| Buzpl yueOHOM paboThI | Bcero | V cemectp | VIcemectp |
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3ad. AK. 4ac. 3au. en. AK. 3at. AK. yac.
enl. Jac. enl.
OO0mast Tpy10eMKOCTh
AMCHUIJIMHBI 110 Y4eOHOMY 10 360 5 180 5 180
IUIAHY
KonTakTHas padora: 3,56 128 1,78 64 1,78 64
Jlexuuu (JIek) 1,78 64 0,89 32 0,89 32
[Tpaxtrueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHast padoTa 4,44 160 222 80 2,22 30
(CP):
CaMocTosTeNnbHOE U3YUYEHHE 4.44 160 222 30 2.2 R0
pa3zesoB AUCIUILTUHBI
Bua uMTOroBOro KOHTpOJIA: ) 7 1 36 1 36
IK3aMeH
Bcero V cemecTp VI cemecTp
Bunet yueGHoI paboThI 3au. Actp. au. o AcTp. 3au. Actp.
el. yac. e yac. el. yac.
OO0mast Tpy10eMKOCTh
AMCHUIJIMHBI 110 Y4eOHOMY 10 270 5 135 5 135
IUIAHY
KonTakTHas padora: 3,56 96 1,78 48 1,78 48
Jlexuuu (JIek) 1,78 48 0,89 24 0,89 24
[Tpaxtrueckue 3anstus (113) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHast padoTa 4,44 120 222 60 2,22 60
(CP):
CamMoCTOSITETbHOE U3YUYECHUE 4.44 120 222 60 2.2 60
pa3/ieNoB AUCIUTUINHBI
Buag uWTOroBOro KOHTpOJIA: ) 54 1 27 1 27
IK3aMeH

AHHOTan U padoyeil NPOrpaMMbpl JUCHHUILIMHBI
O6mas xumuveckasi rexHosorus (b1.5.16)

1. Hesp AUCHUILUIMHBI: TIONyYeHUE 3HAHUM B O0NACTH peaTu3alud XHUMHKO-
TEXHOJOTMYECKHUX TIPOIECCOB C YYETOM (PHU3UKO-XUMHUYECKUX OCOOEHHOCTEH MpOTEKAaIOIINX
peakiuii, BbIOOpa ONTUMAJIBHBIX YCIOBHM peaTu3yeMbIX MpPOIEcCOB, BHIOOPA 3 (EKTUBHBIX
peakTopoB, NMpUOOpPETEHHs] HaBHIKOB B COCTABJICHUU MaTEpUAIbHBIX U TEIJIOBBIX OallaHCOB, B
pacdere TPOIECCOB M PEAKTOPOB HAa OCHOBE MAaTEMaTHYECKOTO MOJEIMPOBAHUS, MMOTYYCHHUS
3HaHWI B 00JacTH pa3pabOTKH PHEProcOEeperaromx XUMHKO-TeXHOIorudeckux cucreM(XTC),
0€30TXO/IHBIX U MAJIOOTXOJHBIX TEXHOJIOTUN Ha MPUMEPE COBPEMEHHBIX MTPOU3BOICTB.

2. B pe3yabrare u3yYeHUS JAUCUHMILIMHBI O0yYaKOIIMIC MO MNporpamMmme
0akajaBpHaTa q0JIKEH:

061a0emp CIETYIOIUMU KOMIETEHIIUSIMHU:

- CITOCOOHOCTHIO MCIOJIb30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCITUIUIMH B
npodecCuOHaNbHOM  AESITENTbHOCTH, MPUMEHSATH METOJbl MaTeMaTHUYeCKOro aHaiu3a u
MOJICJIMPOBAHUS, TEOPETUUECKOr0 U dKCepuMeHTalIbHOro uccienoBanus (OI1K-2);

-CIIOCOOHOCTBIO YYacTBOBATh B COBEPILIEHCTBOBAHUHM TEXHOJOTMYECKHUX IPOLIECCOB C
MO3UIUI DHEPTO- M PEeCcypcocOepexeHNsl, MHUHUMU3AIMHA aHTPOIIOTEHHOTO BO3JCUCTBUS Ha
okpyxarotryto cpeny (ITK-2).
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3uamop:

- OCHOBBI TEOPUH XUMUYECKUX MTPOLIECCOB U PEAKTOPOB;

- METOJOJIOTHIO MCCIICIOBAHMS B3aUMOICUCTBUS XUMHUUECKUX MPEBPANICHUI U SBICHUN
MepeHoca Ha BCEX MaCIITAOHBIX YPOBHSX;

- METOJIMKY BEIOOpA peakTopa U pacuéra mporecca B HeM;

- OCHOBHBIE PEaKIIMOHHBIE MTPOLIECCH U PEAKTOPbl XUMUUECKOI 1 OMOTEXHOJIOTUH;

- OCHOBHBIE TPUHIIUIBI OPTraHU3AIUU XUMUYECKOTO MPOU3BOJICTBA, €T0 HEPAPXUIECKYIO
CTPYKTYPY, METOIbI OLleHKH () (PEeKTUBHOCTH POU3BOCTBA;

- OCHOBHBIE XMMUYECKHE MTPOU3BOJICTBA.

Ymems:

- paccuuTaTh OCHOBHBIE XapaKTEPUCTUKH XUMUYECKOTO MPOIIECCa;

- BBIOpATh pallMOHANBHYIO CXeMY IIPOU3BOJICTBA 33JAHHOTO IPOAYKTA;

- OIICHUTH TEXHOJIOTMYECKYIO 3P PEKTUBHOCTH IPOU3BO/ICTBA;

- BBIOpaTh 2 (PEKTUBHBIN TUIT PEAKTOPA;

- MPOBECTHU PacUeT TEXHOJIOTMYECKUX MapaMeTpoB ISl 3aJaHHOTO MPOLECcca;

- OIPENIEeIUTh MapaMeTphl HaWTydlllel OpraHu3aliy npoiecca B XUMUYECKOM PEaKTope.

Bnaoemy:

- MeToJIlaMU aHau3a YPPEKTHBHOCTH pabOTHl XUMHUYECKUX TTPOU3BOJICTB;

- METOJIaMHU pacyeTa U aHaJjli3a MpoLEeCcCOB B XUMUYECKUX PEAKTOPAX, ONPEeICHUS
TEXHOJIOTUYECKHX MOKa3aTeNel;

- METO/IaMHU BBIOOPA XUMHUYECKHX PEAKTOPOB.

3. KpaTkoe conepkaHue TUCIUIIITUHBI

Moaynb 1. Xumudeckasi TEXHOJIOTHS M XUMUYECKOE TPOU3BOICTBO

1.1. OcHOBHBIE ONPEICIICHUS U MOJT0KEHHUS.

XvMUYecKasi TEXHOJOTHS - Hayka 00 HSKOHOMHYECKH, JKOJOTHMYECKH W COIUAIBHO
000CHOBaHHBIX CIOCO0ax W MpoIeccax MepepadOTKU ChHIPhS C W3MEHEHHEM €ro CocTaBa W
CBOMCTB MyTE€M MPOBEICHUS XUMHUYECKHX U (DU3MKO-XMMHYECKHX MPEBPANICHHA B MPEIMETHI
notpebyieHuss U cpeAcTBa Mpous3BojAcTBa. OOBEKT XMUMHYECKOM TEXHOJIIOTUU - XUMHUYECKOe
IIPOU3BOJACTBO. MEXKOTpaciIeBOM XapakTep XUMHUYECKOM TEXHOJIOruu. Pa3BUTHE XMMHUYECKHX
MIPOU3BOJCTB U XMUMHUYECKON TEXHOJOTMH. MeCTO XMMHUUYECKOW TEXHOJIOTUU B IMPOMBIIUICHHON
chepe U METOJOB XUMHUYECKOW TEXHOJOTHMH B HEXMMHUYECKUX OTPACISAX MPOMBIIIICHHOCTH.
MeToapl XUMHUYECKOW TEXHOJOTHMM — CHUCTEMHBIH aHalu3 M METOAbl MaTeMaTH4eCKOro
MoenrpoBaHusi. CHCTEMHBIN aHAJIU3 CIOXKHBIX CXEM M B3aMMOJCHCTBHI AJIEMEHTOB CXEMBI —
MOHSTHE U coliepkaHne MeTosia. dusndeckoe 1 MaTeMaTHYECKOe MOJICIMPOBaHHE, ONIPEIeIeHNE
U OCHOBHBIE TOHSITHS, UX MECTO B WHXCHEPHO-XMMHYECKHX HCCICIOBAaHUSX M Pa3padOTKax.
MecTo u 3HaUeHHE HATYPHOTO U BBIYHUCIUTEIHLHOTO SKCIIEPUMEHTA.

Cogepxanue U 3aJ1a4u y9eOHOTO Kypca.

1.2. Xumuyeckoe npon3BOACTBO.

[ToHsiTHE O XHMMHYECKOM TMIPOU3BOJICTBE KaK O CHCTEME MallMH U allapaToB,
COETMHEHHBIX MaTEpUaJIbHBIMU M DHEPIeTUYECKUMHU MOTOKAMU, B KOTOPBIX OCYIIECTBISIOTCS
B3aMIMOCBSI3aHHBIC XMMHUYECKHE MPEBpAIICHUs U (PU3NIECKUE TIPOIECCHI MEePepadOTKH ChIPhS B
OPOAYKTHl. MHOTO(pYHKIIMOHATLHOCTh XUMHUYECKOTO MPOU3BOJCTBA - MOIYYEHHE MPOAYKTOB,
DHEPro- M pecypcocOepereHne, MUHUMU3ANNS BO3JCHCTBUS Ha OKpYXKAmOIIylo cpexy. Obmas
CTPYKTypa XHMHUYECKOTO MPOU3BOJACTBA - COOCTBEHHO XMMHYECKOE IPOU3BOJCTBO, XpPaHEHUE
CBIPBSL M TIPOJIYKITUU, TPAHCIIOPT, CUCTEMBI KOHTPOJISL M Oe30nmacHOCTH. OCHOBHBIC TIOJICHCTEMBI
XUMHYECKOTO MPOU3BOJCTBA - IMOATOTOBKA CHIPbSI U MaTepUaAOB, XUMUYECKHE U (DU3HKO-
XUMHUYECKHE TMPEBPAICHUS. BBIJCICHUE TPOAYKTOB, OOE3BPEKMBAHUE YTHIM3ALMS OTXOJOB,
TEIVIO- M 3HeproodOecrnevyeHue, BOAOMOATOTOBKA, YIpaBiIeHUE MPOU3BOACTBOM. (OCHOBHbBIE
TEXHOJIOTUYECKHE KOMIIOHEHTHI - CBIPbE, BCIIOMOTATENbHBIE MaTepuanbl, OCHOBHOH U
JOTIOTHUTEIBHBINA MPOYKTHI, OTXO/IbI, SHEPIrEeTHUECKHUE PECYPCHI, 000pYI0BaHUE, CTPOUTETIHHBIE
KOHCTPYKIIUU U IPUOOPBI, TPOU3BOJACTBECHHBIN TIEPCOHAT.
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KauecTBeHHBIE ¥  KOJNMYECTBEHHBIC TIOKA3aTeNM XUMHYECKOTO  IPOU3BOJCTBA!
TEXHOJIOTMYECKHE TOKa3aTeNd - MPOU3BOJIUTENBHOCTh W MOIIHOCTh MPOU3BOJCTBA, BBIXOJ
NPOIYKTa, PAacXolIHble KOA(D(DHUIMEHTHI MO CHIPHI0 M JHEPTUU, MHTEHCHUBHOCTH IPOIIECCOB,
KayecTBO NPOAYKTA; SKOHOMHMYECKHE TOKa3aTeld - ce0eCTOMMOCTh MPOAYKTa, MPUBEICHHBIC
3aTpaThl, YACNbHBIC KallUTAIbHBIC 3aTPAThl, MPOU3BOAUTEIHLHOCTh TPY/A; IKCILUIyaTallHOHHBIC
MOKa3aTelH - HaJEKHOCTh U 0e30MacHOCTh (YHKIIMOHUPOBAHUS CHUCTEMbI, YyBCTBUTEIbHOCTb,
PETYIHPYEeMOCTh M YIPABISIEMOCTh TPOIECCa; COIMAIBHBIE IMOKa3aTeNld - BO3JCHCTBUE Ha
OKPYXKAaIoIIYIO Cpelly, 0€30MacCHOCTh OOCITY)KMBaHUs, CTENIEHb MEXaHU3allUK U aBTOMATU3AlIUH.

1.3. ChIpbeBBIE pECYPCHI, BOJIA M SHEPTHS B XUMHUYECKOM IIPOU3BOICTBE.

Knaccudukanus ChIppeBBIX PpPECypcoB [0 pa3IUYHBIM TpU3HaKaM - (a3oBoMy
COCTOSTHUIO, TPOUCXOXKJICHUIO, HWCTOYHUKAM. MuHepanbHOe ChIphe (PyIbl H TOJE3HBIC
HCKOITaeMbI€), OPTraHWYECKOE IMPUPOJHOE ChIphe (TOPIOYME HMCKOMAeMbIC), pPaCTUTEIHLHOE U
JKUBOTHOE CHIPhE, BTOPUYHOE CHIPhE - MX HKCIIOJNB30BAaHUE W MYyTH mepepadoTku. OCHOBHBIC
CrocoObI IEPBUYHONM 00paOOTKHU CHIPhs (0OOoTaIeHne, OYnCTKa, MOATOTOBKA K TPAHCTIOPTUPOBKE
u mnepepabotke). [loHSATHE, CYIIHOCTP W TIPUMEPBI YIIAyOJIEHHUS WCIIOJIB30BAHUS CHIPHS,
KOMOMHHPOBAHUS MPOU3BOICTB U KOMIUIEKCHOU MEpepabOTKU ChIPbS.

3HaueHUE W HCIIOJIH30BAHUE BOJBI B XUMHUYECKUX MPOU3BOJCTBaX. VICTOYHHUKH BOJBI.
TpeOoBaHMsI K TEXHOJOTHYECKOM W OBbITOBOM Boje. [IpompblliuieHHass MOATOTOBKA BOJBI U
METOJIBI €€ OYUCTKHU OT mpumeceil. OCHOBHBIE METOJBI KOHTPOJIS KauecTBa BOJbI. DKOHOMHUS
BOJIOTIOTPEOJICHHSI B TIPOM3BOICTBE. BO100OOPOTHBIE CUCTEMBI.

Bugsl W MCTOYHMKM SHEPrUM B XMUMHMYECKOW MPOMBIIUICHHOCTH. MacmTalsl
noTpedsieHuss U CrocoObl YMEHBUIEHHs] 3HepreTudeckux 3arpar. CylmIHOCTh M TIpUMEpPHI
pereHepanyi ¥ peKylepalud DSHEPrHHh. DHEProTEeXHOJOTUYECKHE CHUCTEMBl. BTopuuHbIC
SHEPreTUYECKHE PECYPCHI.

Monynsb 2. TeopeTuyeckrue OCHOBBI XMMUYECKUX MPOLECCOB U PEAKTOPOB

2.1. OcHOBHBIE ONPENEIIEHUS U TIOJIOKEHUS

OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XUMHUYECKUX IpeBpalieHH -
CTEXMOMETPUUYECKHE, TEPMOJMHAMHYECKHE, KuHeThyeckue. [lokazatenn  XUMHUYECKOTO
IPEeBpalIeHHs] - CTETIEHb PEBPAIeHUs], BEIXO MPOAYKTa, MHTErpalibHas U nuddepeHanbHas
CEJIEKTUBHOCTH, CKOPOCTH PEAKIIMH U MPEBPALICHUS PEAareHTOB.

2.2. XUMUYECKHUE MPOLECCHI.

Omnpenenenne. Kmaccudukamuss XUMHYECKUX IMPOILECCOB MO PA3NIMYHBIM TPU3HAKAM -
XUMHYECKUM (BUJ XHUMHUYECKOM pEaKIMH, TEPMOJMHAMUYECKHE XapaKTePUCTHKHU, CXema
npeBpaleHuii) u (pa30BbIM (YUCIIO U arperaTHOe COCTOsIHUE (ha3).

I'omorenHsii XxumMudeckuii npouecc. OnpenesieHue U NpuMepsl. BinsHUe XUMHUYECKUX
MPU3HAKOB M YCIIOBUH MPOTEKaHUs Ipolecca Ha ero nokazatenu. CriocoObl MHTEHCUPUKAITUH.

[TonsTre onTuManbHBIX TemrepaTyp. ONTHUMalbHbIE TeMIepaTyphl IS 0OpaTUMBIX U
HEOOPATUMBIX 9K30- U SHIOTEPMUIECKUX PEAKITHI.

['ereporeHnblii (HEKATATUTUYECKHU) XUMUYECKUN TIporiecc. OnpeeieHrne U MPUMEPHI.
CrtpykTypa mporecca u ero cocramistomue (craguu). Habmromaemas CKOpOCTh XUMHUYECKOTO
npeBpaiienus. O6mactu (peKUMBbI) IPOTEKAHUS TIpoliecca, TMMUTUPYIOIIAs CTaIHs.

I'ereporennsiii xumuueckuii mpomecce '"raz (kuakocts) - TBeppoe". OOocHOBaHUE,
MOCTPOEHNE W aHAJIN3 MAaTeMaTUYECKOW MOJIEIH IS PeaKIuid TOpeHusl (MOJIeb ""COKUMArOIIascs
chepa") m Tomoxmmmueckoil (Mmomenb 'c HeB3ammozewcTByromuMm sapom"). HaOmromaemas
CKOPOCTh MpEBpAallleHUsl, BpeMs MpEeBpallleHus U MyTH WHTEHCU(UKAUU [ Pa3IudHbIX
o0acTei mpoTeKaHus mporecca.

['ereporenHslii XUMUYECKUN Tporece "ra3 (KUAKOCTH) - KHAKOCTH'. OOOCHOBaHWE,
MOCTPOCHHE M aHAIM3 MaTeMaTHueckod mozenu. HaOmromaemas CKOpOCTh MpEeBpALICHUS U
obnactu nporekanus mpouecca. [lyTu nnTeHcudukanuu uist pa3aMuHbIX PEKUMOB MpoIiecca.

Karanutuueckuii mpouecc. Omnpenenenue, kiaccudukanusi, NpuMepsl. | eTeporeHHbIH
KaTajiu3 Ha TBepAoM KaranuzaTope. OOOCHOBaHME, MOCTPOCHHE M aHAJIN3 MaTeMaTH4eCKON

39



MOJIeJTM Ha KAaTAIUTUYECKOW MOBEPXHOCTH M B TIOPUCTOM 3epHE Karanmm3aTopa. HaOmromaemas
CKOPOCTh TpEeBpalleHus U 00jJacTH mnpoTekaHus mporecca. CTeneHb HCMOJIb30BAHUS
BHyTpeHHel moBepxHOCTH. [lyTn HHTeHCU(UKAIINY KaTaTUTHUECKUX TPOIIECCOB.

2.3. XUMHUYECKUE PEAKTOPHI.

OnpeneneHre M Ha3HauYCHUE XUMHYECKOTO pEaKkTopa. PeakTopel B XUMHUYECKUX U
HEXMMMYECKUX OTpacisiXx MpoMbIIuieHHOCTH. OO030p THIOB XHMHUYECKHUX PEAaKTOPOB, HX
CTPYKTYpHBIE DJIEMEHTHI (peakIMOHHAs 30HA, YCTPOMCTBAa BBOJAa W BBIBOJA, CMEIICHUS,
pasfeNieHus U paclpelesieHUus MOTOKOB, TEIJI0O0OMEHHBIE JIEMEHTHI), OCHOBHBIE MPOLIECCHl U
SIBIICHUS B HUX.

CucremaTu3zanys MpOIECCOB B XMMHUECKOM pEaKTope MO0 MacmTaly MX MpOTeKaHUS:
XUMHUYECKasl pPEeaKIus, XHUMHYECKUW TpoIecc B JJIEMEHTApHOM O0bEeMe, TMpOIEecChHl B
pPEaKIMOHHOM 3JIEMEHTE U B PEaKTOpe B LIEJOM, - X B3aUMOCBS3b U HepapXuyeckas CTpyKTypa
MaTeMaTHYECKON MOJeNH Mpoiiecca B peaktope. [Ipumepbl mporeccoB B Pa3IMYHBIX BUIAX
XUMHUYECKHX PEAKTOPOB.

Krnaccudukanus mporieccoB B peakTopax Mo pa3inyHbIM MPU3HAKAM - BUJ] XHUMHYECKOTO
mpolecca, OpraHM3alUsl IMOTOKOB peareHTOB (CXeMa JBIKEHHUS PEreHTOB 4epe3 peakTop,
CTPYKTypa MOTOKOB B PEAaKIIMOHHOW 30HE), OpraHU3allis TeIJIOBBIX MOTOKOB (TEIUIOBOM PEKUM,
cxema TeTuI000MeHa), CTallMOHAPHOCTH MpoIlecca.

O0ocHOBaHME ¥ TIOCTPOEHHWE MATEeMAaTHYECKON MOJENH TMpoIecca B PEaKkTopax
Pa3IUYHOIO TUMA KaK CUCTEMbl YPaBHEHMH MaTepHAIbHOTO U TEIJIOBOrO OalaHCOB HAa OCHOBE
JMAaHHBIX O CTPYKTYpe TOTOKA, XUMHUYECKUX TPEBPAICHUSAX, SBICHHUIX IEpeHOoca TeIuia u
BellecTBa W UX B3aumojeiictBuu. CucreMatusauus U KilaccuuKaus MaTeMaTHYeCKHX
MoO/ieJiel MTPOIIECCOB B PEAKTOpax.

H3oTepMuueckue mporecchl B XMMHYECKOM peakTope. BiusHue CTpyKTypbl MOTOKa
(umeanbHOE CMEIICHHE W BBITECHEHHWE), CTAllMOHAPHOCTH Tporecca (MIPOTOYHBIN U
NEepPUOANYECKUIT), TapaMeTPOB U YCIOBUI MPOTEKaHUs IMpolecca (TemrnepaTypa, KOHIEHTpaLus,
JaBJIeHHEe, 00bEM PEaKIIMOHHON 30HBI, BpeMsl), BUJIa XUMHUECKOHN peakiuu (IpocTasi U CIOXKHAs,
obpatnuMass W HeoOpaTuMas) M €€ IapaMeTpoB Ha MPOQUIM KOHIICHTPAIlUA W TIOKa3aTelu
mpoliiecca B peakTope (CTeleHb MPEeBpalleHUs, BBIXOJ MPOAYKTA, CEJIEKTUBHOCTH IPOIIECCa).
OcHoBbl pacuera mpouecca B peakrtope. ComocraBieHue 3(G(EKTUBHOCTH TMPOIECCOB B
peakTopax, OMUCHIBAEMBIX MOJCIISIMU UI€aTbHOTO CMEIICHHS U BHITECHCHHUS.

HeuzorepMuueckue mnporecchl B XHUMHUYECKUX peakTopax. OpraHuszanusi TeIIOBBIX
MOTOKOB U PEKUMOB B XUMHUYECKUX peakTopax. Pacrnpenenenue TemmnepaTypsl, KOHIEHTPAIUN U
CTENEHH TPEBpAIICHUs B PEAKTOpe B PEXKHUMAX HICATBHOIO CMEUIEHHS] U BBITECHEHUS,
annabaTU4eckoM u ¢ TermiooOMeHOM. CBs3b TeMIepaTypbl M CTENEHH NPEBpAIICHUS B
aguabatuueckoM mporecce. ComocTraBieHHE C H30TEPMHUECKUM peXuMoM. Ywucino u
YCTOHYHBOCTh CTAIIMIOHAPHBIX PEKUMOB B PEAKTOPAX UICATHHOTO CMEIICHUS.

2.4. IIpoMbIIIEHHBIE XUMHUYECKHE PEAKTOPBI.

Ha xoHKpeTHBIX mpHuMepax MpPEeIMETHO PacCMATPUBAIOTCS MPOMBIILICHHBIE PEaKTOPhI
JUTSL IPOBEZICHUS ITPOLIECCOB TOMOTEHHBIX, F€TEPOT€HHBIX U KAaTATUTUYECKUX - TUIIBI PEaKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTUKU U OCOOCHHOCTH PEKHUMa, 001aCTH UCTIOTB30BaHUS.

Moaynb 3. X¥MHYECKOE MPOU3BOJICTBO, KAK XMMHUKO-TeXHOJorn4yeckas cucrema (XTC).

3.1. CTpyKTypa ¥ ONKCAHNE XUMHUKO-TEXHOJIOTUYECKON CUCTEMBL.

XUMHYECKOE TPOM3BOJCTBO Kak XHMHKO-TexHosjorndeckas cucreMa (XTC). Ilonstue
cucteMbl M XTC. CocraB XTC: »iaeMeHTBI, CBSI3M, HNOACHCTEMBI. OJJeMeHThl X1C,
KJ1accu(uKanus Mo BUIY MPOILECCOB W HA3HAYCHHIO. TEXHOJIOTHYECKHE CBsI3M deMeHTOB X TC
(motoku). IlocrmemoBarenbHas, MapajieNbHAs, Pa3BETBICHHAs, IOCIEIOBATEILHO-00BOIHAS
(Oaiimmac), oOpaTHas (pEIMKI) TEXHOJIOTHIECKHE CBsI3U. X cXeMbl 1 Ha3HaYeHUE.

Omnucanue XTC. Bunst moneneit XTC - onucatensHble U rpadpudeckue. OnucarenbHbe
MOJEIM - XUMHYEcCKas CXemMa M MaremaTudeckas Mojenb. ['paduueckue wmopenu -
GyHKIIMOHATbHAS, TEXHOJOTWYECKas, CTPYKTypHass © Jpyrue (CHElUANbHBIE) CXEMBL.
Hasznauenue, npuMeHEeHNE U B3aUMOCBS3b MOJEIICH.
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3.2. Ananus XTC.

ITonstue, 3amaun u pesynbrarhl aHanu3za XTC - cocrosnue XTC, marepuaibHbId U
TEIUIOBOM OaJaHChl, MOKA3aTeNu XUMUYECKOTO MPOU3BOJICTBA.

CporictBa XTC Kak CUCTEMBbl: B3aMMOCBSI3aHHOCTb PEXKHMOB HJIEMEHTOB, pa3jnyue
ONTUMAIBHOCTH 3JEMEHTAa OJMHOYHOTO M B CHCTEME, YCTOMYMBOCTH M CYIIECTBOBaHUE
CTallMOHAPHBIX PEKUMOB U .

MarepuanbHblii ¥ TEIUIOBON OamaHChl. MeTOIMKa COCTaBIICHUS M pacyeTa MaTepHalibHbIX
u teroBbix OamancoB XTC u ee moacucteM. OCOOEHHOCTH pacyeTa OalaHCOB B CXeMax ¢
perukiom. @opMBI TIpeicTaBICHHs 0aTaHCcoB (TaOIUIIBI, JUATPAMMEI U Ip.).

MarepuanbHblii  OajiaHCc IS MAacCOOOMEHHBIX W PEAKIMOHHBIX  AJIEMEHTOB.
Hcnonb3oBaHne CTEXMOMETPUYECKHX, TEPMOJAUHAMUYECKUX U MexK(}a3HbIX OamaHCOBBIX
COOTHOIIEHUH. CTEXMOMETPUYECKHE COOTHOLIEHHS M MX pa3sHOBUIHOCTH. (CTeneHb
HCII0JIb30BaHUS CHIPHEBBIX PECYPCOB.

DHTABIIMAHBINA, YHEPTETUYECKHUH (10 TTOJIHOW SHEPTUH) U IKCEPreTHUECKUN OanmaHChl U
KII/I. Ux comocTaBiieHHE U UCIIOIb30BaHue B aHamuze X TC.

3.3. Cuntes XTC.

[onsarue u 3amaun cunTe3a (mocrpoerus) XTC. OcHoBHBIC 3Tambl pa3padorku XTC.
Ponb MaTeMaTHYECKUX U IBPUCTUYECKUX METOJIOB.

OcHoBHble KoHIenuuu mnpu cuHre3e XTC: MNoJHOE HCMOIb30BAHUE CHIPHEBBIX U
SHEPreTHYECKUX PECYPCOB, MUHUMM3ALNs OTXO/0B, ONTUMAJIBHOE HCIOJIb30BAHKUE AllllapaTyphl.
Nx comepxanne u crocoObl peanusanuu. KoMOMHUpPOBaHHBIE MPOW3BOJICTBA, COBMEIICHHBIC
MPOLIECCHI, BTOPUYHBIE DJHEPreTHUYECKUE PECYpPChl, DHEPrOTEXHOJOTMYECKHE CHCTEMBI,
nepectpanBaembie X TC, 3aMKHYThIE, MaJIOOTXOHBIEC TPOU3BOJICTBA - X MOHSTHSI, 0COOEHHOCTH
Y IPUMEHEHUE.

OmHOPOHBIE TEXHOJOTHYECKHE CXEMBl: CHCTEMa PEeKYNEepaTUBHOTO TEIIooOMeHa,
cucTeMa pasJieJIeHUusI MHOTOKOMIIOHEHTHOM CMECH, CUCTEMA PEAKTOPOB. OCHOBBI TOCTPOEHUS UX
ONTUMAIbHOU CTPYKTYPbI

Monyib 4. [IpoMBIIIEHHBIE XUMUYECKHE MPOU3BOACTBA.

XUMHYECKUE MPOU3BOJCTBA PACCMATPUBAIOTCS MPEAMETHO KaK pealid3alusi U3y4eHHbIX
TEOPETUYECKUX OCHOB XUMHUKO-TEXHOJOTHYECKUX mporeccoB U XTC, KOHIENUHUI MOCTPOECHUS
BoIcOKOd((pexkTnBHOM XTC. OCHOBHOHM akKIeHT jenaercs Ha (PU3MKO-XMMHYECKHE OCHOBBI
KOHLICTIIIMM  [TOCTPOEHUS TEXHOJOTMYECKOW CXEMbl NPOU3BOACTBA M €ro IOJCHCTEM.
IIpousBoacTBo cepHoil kucnorsl. [IpousBoacTBo ammuaka. IIpon3BoACTBO a30THOM KHUCIOTBHI
[IpousBoacTBO cTHUpOIA.

Moaynb 5. CoBpeMEeHHBIEC TEH/ICHIIMH B Pa3BUTUH XUMUYECKON TEXHOJIOTHUH.

Tekymiee coCTOsTHUE XUMUUYECKOW TPOMBIIUIEHHOCTH B MUPE U TEHACHIIMM €€ Pa3BUTHS.
[TepcnieKTUBHBIE UICTOUYHUKU CHIPbs ¥ 3HEpruu. Knactepuszanus XuMHUUE€CKOU MPOMBIIIJIEHHOCTH.
CoBMernieHHble Mpouecchl. ['mOkue W mnepecTpauBaeMble TEXHOJOTHYeckue cxembl. Hobie
XUMHUKO-TEXHOJOTHIECKHE MPOIIECCHI U CIIOCOOBI OMyYeHUs MPOAYKTOB. HaHOTEXHOMIOTHSL.

4. O0beM y4eOHOH JUCHHILINHBI

Bunpr yueOHOM paboTh B
3aUETHBIX B akageM. gacax
7 cemecTp

€IMHUIIAX
OO0mas TpyA0eMKOCTb M CHHMILJIMHBI 110 7 252
y4eOHOMY IJIAHY
KonTakTHas pabdora: 2,22 80
Jlexunu (Jlek) 0,89 32
[Tpaktrueckue 3ausatus (113) 0,89 32
JlaGopatopusie pabotsl (JIP) 0,445 16
CamocrositesbHas padora (CP): 3,78 136
Buja koHTpOJISi: DK3aMeH 1 36
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B
Buner yaeOHOI paOOTHI B actporoMm.
zqceMeCTlr)) SATCTHDIX an::ax
SAMHUIIAX

O0mast Tpy10eMKOCTh JUCUHUILJIMHBI 10 7 189
y4eOHOMY ILIAHY

KonTakTHasi pabdora: 2,22 60
Jlexunu (Jlek) 0,89 24
[Tpaktuueckue 3ausatus (113) 0,89 24
JlaGopatopusie pabotsl (JIP) 0,445 12
CamocrositesbHas padora (CP): 3,78 102
Bua koHTpOJIA: IK3aMeH 1 27

AHHOTanua padoyeil NPOrpaMMspl JUCHHUILJIMHBI
CucreMbl ynpaBjieHUs1 XMMHUKO-TeXHOJ0oruyeckumu npoueccamu (b1.6.17)

1. e TMCUMMJIMHBI: JaTh 0a30BbIC 3HAHUS MO0 TEOPUU CHCTEM YIIPABJICHUS XHUMHKO-
texHonornaeckumu nporeccamu (CY XTII), npuBUTh HABBIKKM U YMEeHHE aHaym3a cBorcTB XTI
KaK OOBEKTOB YIPABIECHUS U MPAKTUYECKOTO MPUMEHEHUS TEXHUIECKUX CPEJICTB yIIPABICHHUS.

2. B pe3yabrare wu3yYeHUS AUCHMILIMHBI O0yYaKOIIMIiC MO MNporpamMmme
O0akajiaBpuaTa J10JIKeH:

0671a0emp CIETYIOIUMU KOMIETEHIIUSIMHU:

-- CIIOCOOHOCTBIO MCMOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JUCIHILINH B
npodeccuoHanbHOM  JEeSATeNbHOCTH, TMPUMEHSATh METOAbl MaTeMaTHYeCKOro aHalu3a |
MOJICTTUPOBAHUS, TEOPETUUECKOTO B dKCTIEpUMEHTANLHOTO rccnenoBanus (OI1K-2);

- CIHOCOOHOCTBIO OCYIIECTBIISITH TEXHOJOIMYECKHUH IMPOLECC B COOTBETCTBUH C
pPErJIaMEHTOM M HCIIOJIb30BaTh TEXHUUYECKUE CPEACTBA Ul U3MEPEHUS OCHOBHBIX MapaMETPOB
TEXHOJIOTHYECKOTO TIpoliecca, CBOMCTB ChIpbs U npoaykiuu (ITK-1);

3HamMy:

OCHOBHBI€ MOHSATHUS TEOPUH YIIPABICHUS; CTATUUYECKUE U TUHAMHYECKHUE XapaKTePUCTUKU
00BEKTOB ymIpaBieHHs; OCHOBHbIC BHIbI CAY u 3akoHbl peryiaupoBanus; THnoBele CAY B
XUMHUYECKON MPOMBIIIIEHHOCTH; METOAbl U CPEICTBAa M3MEPEHUSI OCHOBHBIX TEXHOJIOIMUYECKUX
napamerpoB; ycroilunBocth CAY; ocHOBHble mNOHATUA O HenuHeMHbIX CAY, peneiHbIx
CUCTEMax, JIOTHYECKHX alfOpUTMax YIpaBJICHUS, aJalTUBHBIX M ONTUMAJbHBIX CHCTEMax
YIpaBICHUS;

ymembw:

OTIpeNeNATh OCHOBHBIC CTaTMYECKHE W JIMHAMHUYECKHE XapaKTEPUCTHKH OOBEKTOB
yIpaBieHus; BEIOUpaTh pallMOHaIbHYI0 CUCTEMY PETyJIMPOBAHUS TEXHOJIOTHMYECKOro Ipolecca;
olleHUBaTh YCTOWYMBOCTh CAY; BBIOMpATh KOHKPETHBIE THUIBI MPUOOPOB ISl JMATHOCTUKH
XTII;

enademp:

METOJJaMU TEOPHH aBTOMATHYECKOI'O PEryJIUpPOBAHMSI, OpraHU3alMU M pacuy€ra CUCTEM
ONTUMAJIBHOTO YIpPaBJEHUs IMPOLIECCAMH PALMOHAIBLHOTO MCIHOJIb30BaHUSI CBIPHEBBIX U
SHEPreTHUYECKUX PECYPCOB.

3. Kpartkoe coagep:xanue JUCUUIIMHBI

MO,Z[VJII: 1 OCHOBHBIG INIOHATHUSA YIPABJICHUA XUMHUKO-TCXHOJIOTHMYCCKHUMHU MIPOLCCCAMMU.
3HaYeHHE aBTOMATHYECKOTO YIPABJICHHUS JUIsl PA3BUTHS XHUMHYECKOW TPOMBIIUICHHOCTH.
OC06€HHOCTI/I praB.HeHI/IH XUMHUUYCCKHUM Hpe,Z[HpI/I}ITI/IeM nu XUMHUKO-TCXHOJIOTUYCCKUM
mporeccoM. TeXHUKO-DKOHOMHYECKUH d3(PGEeKT BHEIPEHUsS aBTOMATH3UPOBAHHBIX CHCTEM
ynpaBinenusi. Ponp cucrem ympaBineHuss B - oOecreueHHMH 0e30MacHOCTH  XUMHUYECKOTO
MPOM3BOJICTBA M OXPaHbI OKpYyXaroleil cpeapl. OCHOBHBIE TEPMUHBI U ompeneiacHus. Mepapxus
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ynpapneHusi. OCHOBHbIE TPHUHIUIBI yrpaBieHus. Kiaccupukamus cucTeM yIpaBICHUS
OynkimonansHas ctpyktypa CAY. [TokazaTenu kauecTBa ynpaBieHUs.

Moaynb 2. OCHOBBI TEOPUM ABTOMATHYECKOTO YIIPABICHUSI.

Marematnueckue mogenu CAY. Jlunamuueckue xapakrepuctuku CAY. Mcnonb3oBanue
onepalnroHHOro ucuucienus A ananuza CAY. TunoBsle TMHaMUYECKUE 3BeHbsI. BpeMeHHbIe 1
YacTOTHBIE  XapaKTEpUCTUKU. OKBHUBAJICHTHbIE MpeoOpa3oBaHUsl  CTPYKTYPHBIX  CXEM.
YcroitunBocts nuHelHBIX CAY ¢ oOparHoi cBsizplo. Knaccugukaius ¥ OCHOBHBIE CBOWMCTBA
OOBEKTOB yIpaBieHHs. MeTojabl omnpeieNeHusi CBOMCTB 00BEKTOB yrpanieHHs. OCHOBHBIE
3aKOHBI PEryaupoBaHus. Perynsaropsl Ha OCHOBE HCKYCCTBEHHBIX HEMPOHHBIX ceTeid. Lludpossie
U poOacTHbIE CHCTEMBbl YyOpaBiieHUs. BbpIOOp 3akoHa peryniupoBaHHs U OIpeiesieHue
ONTUMAJIbHBIX TAPAMETPOB HACTPOUKH MPOMBILIUICHHBIX PETYJISTOPOB.

Moayns 3. H3MepeHHe TEXHOJOTMYECKUX MapaMeTpPOB XHMMHUKO-TEXHOJIOTHYECKOTO
mpoliecca.

['ocynapcTBeHHass cucTeMa MPOMBIIIJICHHBIX NPUOOPOB U CPEACTB aBTOMAaTH3alMU.
OcHOBHbIE TEpMHUHBI U oOmpeneiaeHus wmeTrponoruud. Meroasl wu3Mepenuid. Cpencrsa
W3MEPUTENIBHON TEXHUKH, UX CTaTMYECKHME M JAUHamMudeckue cBoicTBa. [lorpemnoctu
u3mepenuit. Crioco0bl mepenaun mHGopManuu Ha paccrosHue. OpraHu3anus JUCTaHIIMOHHON
nuarHoctukn  XTII. M3MmepeHue OCHOBHBIX TEXHOJIOTHYECKUX [MapaMeTpoOB: JIaBJICHUS,
TEeMIIepaTypbl, pacxoja U KOJIMYECTBA, YPOBHS >KUJIKOCTH U CBHIMYYUX MATE€pUaIOB, COCTaBa U
(U3UKO-XMMHUYECKUX CBOWCTB BEIIECTB.

Monynb 4. OCHOBBI IPOECKTUPOBAHUS ABTOMATHUYECKUX CHCTEM YNPABJICHHUS XUMHKO-
TEXHOJOTUYECKUMHU MPOLIECCAMU.

Ocob6ennoctu ympasienus XTII. PeryaumpoBaHwe OCHOBHBIX TEXHOJOTHUYECKHX
IIapaMeTpoB: pacxoja, AaBlIEHUs, TemrmepaTypsl, ypoBHs, pH. Texuuueckue cpencra CAY.
OCHOBHBIE Pa3HOBUIHOCTH YIPABISAIOMIMUX YCTPOMCTB. THIIBI, XapakTEPUCTUKA MU pPacyeT
MCTIOJTHUTENBHBIX MEXaHHU3MOB U PETyIUPYIOMUX opraHoB. OdopmiieHHue MPOESKTHOTO 331aHUS
Ha aBTOMATH3AlMIO TEXHOJIIOTUYECKOro mpolecca. BpiOop Touyek H3MepeHHs, KOHTPOJS,
YIOPaBIsSEMBbIX MapaMEeTpOB M yNpaBslomMX Bo3aeWcTBuid. CTaHAapTbl U YCIOBHBIE
o0o3HaueHus U1 TexHojorndeckux cxeM. OcHoBHble cBeneHus 00 ACY TII B xuMmHueckon
npoMsbinieHHocTy. [lpumepsr ACY TII B xumMuueckoil IpoMbIIUIEHHOCTH. OCHOBHBIE BBIBOJIbI
1o kypcy. CoBpemenHnbie TeHaeHIMu B pa3Butuu CY XTIIL

4. O0béM yueOHOI JTUCUMIIJIMHBI

O0BéM
Bun yueOHOM paboThI B 3aueTHBIX B akagemuueckux
eAMHHIIAX Jacax
OO0masi Tpy10eMKOCTh 1M CHUTNTHHBI 5 180
1o y4eOHOMY ILIAHY
KonTakTHas padora: 1,33 48
Jlexuuu (JIek) 0,89 32
[Tpaxtrueckue 3anstus (113) 0 0
JlaGopatopusbie 3ansTtus (JI3) 0,44 16
CamocrositesqbHasi padora (CP): 2,67 96
CaMOCTOSTENbHOE U3YUYEHHE PA3AEIOB IUCIUIIIMHBI 2,67 96
Bua uToroBoro KOHTpoJIfA: 3k3amMmeH (JK) 1 36
O0BéM
Briz yae6Hoit paboThI B 3agerHBIX B
eAMHUIIAX ACTPOHOMHUYECKHUX
gacax
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O01mas Tpy10eMKOCTb TUCHUILTHHBI 5 135
1o y4e0HOMY IIAHY

KonTakTHas padora: 1,33 36
Jlexuuu (JIek) 0,89 24
[Tpaxtrueckue 3anstus (113) 0 0
JlaGopatopusbie 3ansaTus (JI3) 0,44 12
CamocrositeqbHasi padora (CP): 2,67 72
CamMOCTOSITETbHOE U3YUYECHUE PA3/ICNIOB TUCIIUIIIINHBI 2,67 72
Bua uToroBoro KOHTpoJIsi: 3xk3amMeH (JK) 1 27

4.4.2. IlucuMinHbl 00A3aTeIbHOM YaCTH (BAPMATHBHAS YACTh)
AHHOTanuA padoyeil MPOrpaMmMbl AU CHUNIHMHBI
OCHOBBI JKOHOMHKH H ynpasJieHus npoussoacrsom (b1.B.01)

1. Heab AUCHUILUIMHBI- SBISETCS IONYYEHHE CHCTEMbl 3HAHMH 00 SKOHOMHYECKUX
3aKOHOMEPHOCTSIX  (DYHKIIMOHUPOBAHUS  TMPOMBIILIICHHOTO  TPOHW3BOJACTBA B  CHCTEME
HAI[MOHAJLHOW DSKOHOMHUKH, OOy4Ye€HHE SKOHOMHYECKOMY MBIIUICEHHI0O M HUCIHOJIb30BaHUIO
[IOJIYYCHHBIX 3HAHUMI B IPAKTUYECKOMN ACATEIBHOCTH.

3agaum AUCHUIIMHBI:

- MpUOOpETEeHHE CTYACHTAMHU TEOPETHYECKHX 3HAHUN MO 3KOHOMHUKE TPEINPUSTHS U
MPaKTUYECKOrO0 HCIIOJIb30BAaHNS WX B YIPABICHUM XUMHUYECKHM IPOU3BOJCTBOM;IIOIYYEHUE
NPUKIAIHBIX 3HAHUNA B 00JacTu pazBUTHS (OPM U METOAOB SKOHOMHYECKOTO YIIPaBIICHUS
NPEANPUIATHEM B YCIOBUSAX PBIHOYHOW HSKOHOMHUKM;OBJIAJICHHE CTYJEHTAMH OCHOBHBIMU
METO/JaMH pEIICHHsS 3a/Jauy YIpaBJIEHUs NPOU3BOJACTBOM, B TOM YHUCJIE Ha NPEANPUATUIX
XUMHUYECKON MPOMBIIIICHHOCTHU;IOJIyUeHNE 3HAHUM KOHKPETHBIX NMPUEMOB MO OOECIEeUeHUIO U
MOBBIIICHUIO  d(PQPEKTUBHOCTH  YIPABICHUYECKOW  JEATETbHOCTH  KOMIAHWH,  BKJIIOYas
XUMUYECKYIO MPOMBIIITIEHHOCT.

2. B pe3yabrare wu3ydYeHHMs [JAUCHUIVIMHBI O0y4YawIIMiici MO mporpamme
0akaJjiaBpHUaTa J10JI7KeH &

Oobnadamp cneayomuMU KOMIETEHIIUSIMHU:

- CIOCOOHOCTh HCIOJIB30BaTh OCHOBBI IKOHOMHUYECKUX 3HAaHUH B pa3IMUHBIX
chepax xu3nenestenbHocTH(OK-3).

B pe3ynbprare uzydeHus: AUCHUIUIMHBI CTYICHT JI0JKEH

3namep:

OCHOBBI SKOHOMHKH B Pa3JINYHBIX cepax KU3HEEATEIbHOCTH;

HOPMAaTUBHBIE MPABOBBIC AKThI, PETJIAMEHTUPYIOIINE NE€ATEIbHOCTD MPEANPUATHS;

METO/IbI pa3paboTKU OTIEPATHUBHBIX U MPOU3BOICTBEHHBIX TUIAHOB;

METO/JIbI U CIIOCOOBI OTLIATHI TPYAA;

Ymemos:

COCTaBJIATH 3asBKM Ha 000pyI0BaHNUE;

COCTABJISITH OTYETHI 110 BHIITOJIHEHUIO TEXHUYECKUX 3aJaHUl;

COCTABJISITh TEXHUUYECKYIO JIOKYMEHTALINIO;

OpraHu30BaTh pabOTy KOJUIEKTHUBA B YCIOBUSIX JIEHCTBYIOIIETO MTPOU3BOJICTRA,;

TOTOBUTh HCXOJHBbIC NaHHbIE JUIsi BbIOOpa M OOOCHOBAaHUS HAYYHO-TEXHUYECKHX H
OpraHU3aIMOHHBIX PEIICHUH Ha OCHOBE 3KOHOMHUYECKOTO aHAJIN3a;

pa3zpabarbiBaTh  ONEpAaTUBHBIE IJIaHBI PAa0OT  MEPBUYHBIX  IPOU3BOICTBEHHBIX
MOApa3IeJICHHUI;

Bnaoemsw:

METOAaMH U HMHCTPYMEHTAMHM TMPOBEACHHUS SKOHOMUYECKOrO aHaiu3a 3aTpar u
Pe3yAbTaTOB ACSATEIBHOCTH MPOU3BOJCTBEHHBIX MMOAPA3IACICHHUI;

WHCTPYMEHTAMH I[IJIAHUPOBAHUSI M BBIIIOJIHEHUS MEPONPUITHI IO MPOU3BOJCTBY
MPOAYKIHH;

OCHOBaMH YKOHOMUYECKUX 3HAHHI B PA3IMUHBIX cepax KU3HEACITeITbHOCTH.
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3. KpaTkoe cogep:kanue THCHHUIIIAHBI

Moayns 1. BBenenune. OCHOBBI ppIHOYHOM 3KOHOMUKH

1.1 Dxonomuueckue nompednocmu, o6naza u pecypcvl. IKOHOMUYECKUe CUCTNEMbl U UX
cywHocms. OOIIECTBEHHOE MPOU3BOJICTBO UM SKOHOMHMYECKHE OTHoueHus. [Ipon3BoacTBeHHbIE
BO3MOXKHOCTH OOIIIECTBAa U SKOHOMHUYECKHIA BBIOOP. KprBas Mpon3BOJCTBEHHBIX BO3MOKHOCTEH.
3akoH yOBIBAaMOIICH NPENeTbHON MMONE3HOCTUM. TUIBI M MOAENH SKOHOMHUYECKHX CHCTEM.
DNEeMEHT SKOHOMHUYECKON CUCTeMbl. TpaauiuroHHas dKoHOMUYecKasi cuctema. COOCTBEHHOCTb:
dbopMBI U TTyTH UX TTpeoOpa3OBaHMs.

1.2 Pwinounsiii mexanusm cnpoca u npeonodxcerus. CoeepuleHHas U HecO8epuleHHAas
KoHKypeHyuu. TOBapHBINA (PHIHOYHBIN) TUIT 0OIIECTBEHHOTO MPON3BOACTBA.CYITHOCTh U YCIOBUS
BO3HMKHOBEHHMs pbIHKA. Buasl pelHKOB M HX CTpyKTypa. DyHKIMM pbiHKA. ToBap U ero
cBoiicTBa. Crpoc U npeokeHrue Ha peiHKe. [IoHATHE «3IaCTUYHOCThY. DIACTUYHOCTh CIPOca
u MPEeAJIOKEHUS, TOYeuHas u nyroBas.CoBepileHHast u HECOBEpIICHHAs
KOHKypeHUuu. MoHononusi. Makcumu3anus NpuobLIM MOHOMOIUCTOM. OIUTOMONHS.

1.3 Ilonsamue HayuoHanbHOU IKOHOMUKY, OCHOBHbIE MAKPOIKOHOMUYECKUE NOKA3AMEU.
[ToHSATHS COBOKYMHOI'O CIpOCa M COBOKYITHOTO MHPEIIOXKEHHS, (aKTOphl, BIUSIOLIIME HA HX
u3MmeHeHus. Ilorpebnenus u cOepexeHus. DKOHOMHUYECKUU Kpyroodopor. IIpomsBoacTso,
obmeH u pacrnipeaenenue. [lorpebnenue, coepexeHrne, MTHBECTHIIMH TOBAPOB U YCIIYT.

1.4 @umnancosas cucmema u Quuancosas noaumuxa obujecmea. I oCynapCTBEHHBIN
OI0KET M rocyAapCcTBEHHbIH nonr. Hajmoru u Hajorosast cucrema.

Moaynb 2. DKOHOMUYECKHUE OCHOBBI YIIPABIICHUS POU3BOICTBOM

2.1 Ilpeonpusmue xax cyOveKm pblHOYHO2O X03AUcmed. DKOHOMHUUYECKHE 3aKOHBI
OCOOCHHOCTM WX TMPOSBICHUS HAa TNOpeanpustud. Poip  choenuaimcra XUMHUYECKOU
npoMbllUieHHOCTH. [lpeanpusatue B cucteme pbhIHOYHOW SKOHOMUKH. [Ipeampusitue — kak
CyOBeKT ®  OOBEKT MPEANMPUHUMATEIHLCKONH  JIeATEIhHOCTH. 3aKOHOAAaTenbHas  0asa
NpeIPUHUMATENIbCKON JedaTenbHOCTH. HopMaTHBHO-TIPaBOBBIE AaKThl, PErJaMEeHTHUPYIOIINE
NeATeNbHOCTh mpennpustus. OpraHu3aliOHHO-TIPaBOBBIE (GOPMBI  MPEANMPUHUMATEIHCKON
NEeSTENIbHOCTH U KPUTEPUH UX BbIOOpa. POpMbl COOCTBEHHOCTH. BHEIIHSASI M BHYTpEeHHsIS cpenia
NpeANPUITHS.

2.2  Mamepuanvrho-mexuuueckas 6aza npouzsoocmea. CvlpbeBas W TOIUTUBHO-
JHepreThueckas 0a3a XUMHYECKMX MPOW3BOACTB. [IpOW3BOACTBEHHAas TMporpaMma U
MIPOU3BOJICTBEHHAS] MOIIHOCTh MpeAnpuatus. KauecTBo 1 KOHKYpEHTOCTIOCOOHOCTh MPOAYKIIHH.
OKkoHOMHYecKoe OOOCHOBaHME BBIOOpPa ChIpb M TOIUIMBA.  PecypcocOepexeHue.
AJbTepHAaTUBHBIE HCTOUYHUK ChIpbs U 3Hepruu. Opranuzainus CKIaJCcKoro X03sHcTBa.

2.3 MamepuanvHo-mexnuyeckue pecypcol npeonpusamus. OCHOBHBIE TPOU3BOICTBEHHBIE
GOHIIBI XMMHUYECKUX MPEANPUATUI: MOHATHE, Kiaccubukauus u crpykrypa. [lonstue u
CTPYKTypa OCHOBHBIX cpeacTB. OIl€HKa OCHOBHBIX CpEIACTB. MeToabl OLIEHKH OCHOBHBIX
¢onnoB. IlokazaTenu HCMONB30BAHUS OCHOBHBIX MPOM3BOACTBEHHBIX (oHI0B. M3HOC U
amMopTu3anus OCHOBHBIX (oHAOB. OueHka 3((EKTUBHOCTH HCHOIb30BAaHUS OCHOBHBIX
MIPOU3BOJCTBEHHBIX (POHAOB. Bocmnpons3BoacTBO OCHOBHBIX cpeAcTB. OOOpPOTHBIE CpeaCcTBa
NOPEIIPUATH: TIOHSITHE, COCTaB U CTPYKTypa. McTouHUKN (OopMUpOBaHUS OOOPOTHBIX CPEJICTB.
O6opaunBaeMOCTb OOOPOTHBIX CpeAcTB. MarepuanbHble 3amacbl Ha  MOPEIINPHUITHH.
Onpenenenne NoTpeOHOCTH B 0OOPOTHBIX CPEACTBAX.

2.4 Tpyooevie pecypcol npeonpusmus. llepcoHan NpeanpusTAS W €ro CTPYKTypa.
OcCHOBBI OpraHu3anuy Tpyaa Ha mpeanpusTuu. DPPeKTUBHOCTh UCIOIB30BaHUS TEPCOHANA U
pabouero BpemeHu. [Ipom3BoauTenbHOCTh Tpyda W oruiata Tpyaa. OpraHuzaius 3apaObOTHOM
miaTel Ha npeanpuatud. CocTaB U CTPYKTypa MPOMBIIUICHHO-ITPOU3BOJACTBEHHOTO MEPCOHANA.
[Tpou3BOaUTENBHOCT Tpy/a: MOHATHE, MOKAa3aTeIu U METOJbl u3MepeHus. MuausunyanbHas u
OOIIeCTBeHHAsT ~ MPOU3BOJIUTENBHOCTh  Tpyda. Pe3epBrl U (aKkTOpbl  IMOBBIMICHUS
MPOU3BOIUTENILHOCTH TpyAa. PDOPMBI, CUCTEMBI U pa3Mep OIUIAThl TPyAa Ha MPEANPUITHH.

Monyinb 3. TeXHUKO-9KOHOMUYECKUIN aHAJIN3 UHKEHEPHBIX PEILICHUN
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3.1 Joxo0wvl u pacxoovl Ha npou3so0cmeo, U peanuzayurd npooyKyuu npeonpusimus.
W3nepxku TPOU3BOACTBA MPOAYKIHH (C€OECTOMMOCTH), MPUOBUIb, PEHTA0ETBLHOCTh U
neHooOpazoBanue. lloHaTHe 3arpaThl Ha TMPOW3BOACTBO M peATHM3AIMI0  MPOAYKIIUU
(cebecrommocTh). Buasl u 3HaueHue kiaccubukaruu 3arpar. CTpykTypa 3aTpar Ha
MPOU3BOJICTBO U peanu3anuio npoaykiuu. OcCOOCHHOCTH pacdera 3arpaTr Ha MPOU3BOJICTBO U
peanuzanuio TpoAYKIMHA B KOMIUIEKCHBIX MPOU3BOJACTBaX. OCHOBHBIC IMyTH CHMKEHUS 3aTpaT Ha
MPOU3BOJICTBO MpoayKiuu. Jloxonsr mpennpustus. [lorsTre mpuObUM ¥ 10X0Aa TPEIIPUSITUS,
METOJIbl MX pacuera. PeHTabenbHOCTh, €€ BUABI U METO/Ibl pacyeTa. [IyTu moBblieHUs: NpruObLIN
U PEHTa0EIbHOCTH Ha TIPS PHSITHSIX.

3.2 Ilenoobpazosanue u yenosas noaumuxa. lleHa Ha TPOAYKIIUIO U TPUHIIUIIBI
1eHooOpaszoBanus. Buel 1ieH. CTpyKTypa IeHbI, CUCTeMa 11eH. B3auMOCBsI3H 1IEH U U3JEPIKEK.
IlenoBas nmonuTuka. Pa3paboTka 11eHOBOM CTpaTeTuu.

3.3 Dunancogo-kpeoumHvle OMHOUEHUS NPEONPUAMUL U CUCINEMA HAN0200010HCEHU.
[Tonsitue, coctaB u CTpyKTypa ¢uHaHcoB npeampustus. CymHOCTb, GYHKIUMU W 3a7aud
¢unancoB npennpustus. CoOOCTBEHHBIC U 3aeMHBIC (PMHAHCOBBIE pecypchl. banaHc H0X010B U
pacxomoB. HamoroBas momutuka. I[lpuHnuner HamorooGnoxkenus. Hamorm u  mmatexw,
YCTaHOBJICHHBIC 3aKOHOMATEIbCTBOM: BHUJBI, CTaBKH, OOBEKTHI HAIOTOOOIOXKEHHS U CPOKU
yIUTaThl HAjora B OIOIKET.

4. O0beM y4eOHO JUCHUNJIMHBI

O6beM
Bunbt yueOHO paboThI B B
3aUETHBIX aKajeMm.
€IMHULIAX gacax
O01mas TPy10eMKOCTh JUCHHUIUIMHBI 10 Y4eOHOMY IJIAHY 4,0 144
AyIMTOpPHBIE 3aHATHS: 32/36 32
Jlexmm (JIek) 16/36 16
[Tpaktnueckue 3anustus (I13) 16/36 16
CamocrositesqbHasi padora (CP): 76/36 76
Bua nTOroBoro KOHTpOJIs: 3K3aMeH 1,0 36
O6beM
Bunbt yueOHO paboThI B 3auernsix | B acTpoHoMm.
€IMHULIAX gacax
O0mas TpyA0eMKOCTh JMCIHILJIMHBI 10 Y4eOHOMY ILIAHY 4,0 108
AyIMTOpPHBIE 3aHATHS: 0,9 24
Jlexmum (JIek) 0,45 12
[Tpaktuueckue 3austus (113) 0,45 12
CamocrositesqbHasi padora (CP): 2,1 57
Bua uTOroBOro KOHTpOJIsi: IK3aMeH 1,0 27

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
IIpaBoBeneHue B pallHOHAJIBLHOM MCIOJIb30BAHUM CHIPbEBbIX M JHEPreTHYECKUX PeCypcoB
(b1.B.02)
1. Hean pucUINHBI:
—  OBJAJICHHE OCHOBAMHM MPABOBBIX 3HAHUIA;
—  ¢opMUpOBaHUE TPABOBOM KYJIbTYpPhl AKTHBHOTO, 3aKOHOMIOCITYIITHOTO TPaXKIaHIHA.
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2. B pe3yabTaTe M3y4YeHUs IUCUUILUINHBI 0aKAJABP JA0JIKEH:

Oonadamp cneayrOmMMU KOMIETEHIIUSIMU

—  CHOCOOHOCTBIO HCIOJB30BaTh OCHOBBI TMPABOBBIX 3HAHUN B pasIUYHBIX chepax
nesitenbHOCTH (OK-4).

3namp:

—  OCHOBBI POCCHMCKOM MPaBOBOM CHCTEMbI 1 POCCHMCKOTO 3aKOHOIaTEIHLCTBA, OCHOBBI
opranu3anmui ¥ (QYHKUMOHHPOBAHHUS CyJeOHBIX U HWHBIX [PABONPUMEHUTENbHBIX U
MPaBOOXPAHUTEIBHBIX OPTaHOB;

— TpaBOBble M HPABCTBEHHO-3THYECKHE HOPMBI B cdepe mpodeccuoHanbHOMI
JeATEIbHOCTH;

—  TIpaBOBbIE HOPMBI, PETYJIUPYIOIINE OTHOIICHHWE YEIIOBEKAa K YEIOBEKY, OOIIECTBY,
OKpYXKarolleH Cpee;

— TpaBa U 00A3aHHOCTH IPaKJaHUHA;

—  OCHOBBI TPYZIOBOT'O 3aKOHO/IATEbCTBA;

—  OCHOBBI X034 CTBEHHOI'O MpPaBa.

—  IpaBOBbIe HOPMBI B cpepe Oyayiieit mpodhecCHoHaIbHON A TeTbHOCTH.

Ymemo:

—  HCIOJb30BaTh 3TUYECKHUE U NMPABOBBIE HOPMBI, PETYJIIHPYIOLIME OTHOILIEHNE YEIOBEKa
K YeJIOBEKY, OOIIEeCTBY, OKpY)Kalolled cpele, HCIOib30BaTh MpaBa W CBOOOABI YEJIOBEKa U
rpakIaHUHA TIPH pa3paboTKe COLUATBHBIX MPOCKTOB;

—  HCIOJb30BaTh U COCTABIIATh HOPMATUBHBIE U MIPABOBBIE TOKYMEHTHI, OTHOCAIIUECS K
npodeccuoHaNbHOM AESITeIbHOCTH, MPEANPUHIUMATh HEOOXOIMMbIE MEPhl K BOCCTAaHOBIJIEHUIO
HapYIIEHHBIX MPaB;

—  pealu30BBIBaTh MpaBa U CBOOOABI YENOBEKa M Tpa)KIaHMHA B PazIUYHbIX cdepax
KU3HEAESTEIIBHOCTH.

Bnaoempw:

—  HaBbIKAMU IPUMEHEHUS 3aKOHOJATEIbCTBA MIPU PEIICHUH NMPAKTUYECKUX 3a4au.

3. Kpartkoe cogep:xaHue JTUCUMIIIMHBI:

Ilonsatne m npusHaku rocynapcrsa. @opMbl rocynapersa. PyHKIMM TIOCYJapCTBa.
[TonsTne n npusHaku npaBa. OCHOBHBIE MTPABOBBIE CUCTEMBI COBPEMEHHOCTH. [loHsATHE M BUIBI
HMCTOYHHUKOB MpaBa. OmnpeneneHue 3aKOHAa M IMOA3AKOHHBIX aKTOB. JlelicTBHE HOPMAaTHUBHBIX
IIPABOBBIX aKTOB BO BpeMeHU. OOpaTHas cuia 3akoHa. [loHATHE MPaBOBBIX HOPM, X CTPYKTYypa.
Cucrema mpaBa. YactHoe um myOiaudHOEe MpaBo. MaTepuanbHOE W MPOLECCYaTbHOE MPABO.
[IpaBooTHOIIEHHE: 0OBEKT, CYOBEKT U COEepKaHUE TpaBOOTHOIICHUH. FOpuandeckue GhakThl.

Koncturynusa — ocnoBHoit 3akon Poccuiickoit ®enepanuu. denepatuBHOE YCTPONUCTBO
P®. Cucrema rocynapCTBEHHBIX OpPraHOB M NpUHIMN paszjaeieHus Biacteil B PO. Ilonsarue
rpaxmancTBa. llpusHanwe, COONIOJCHHE, 3allMTa PAaBHBIX MpPaB JKEHIIMH W MYXYHH Kak
OCHOBHasl 003aHHOCTh TOCYJapCTBA.

[Tonatue u mpeaMeT aAMUHHUCTpATUBHOrO npaBa. O0mas xapaktepuctuka Kogexca PD
00 aAMMHHUCTPATUBHBIX MPABOHAPYIIECHUAX. AIMUHUCTPATUBHBIE MPABOHAPYILIECHUS: TOHITHE U
MPU3HAKU. AJIMUHHUCTPATUBHASI OTBETCTBEHHOCTh: MOHITHE U NMPUHLUIILL. [oHsATHE, IPU3HAKY U
BU/JIbl AIMUHUCTPATUBHBIX HaKa3aHUN.

[lonsiTve W mTpeaMeT YroJaoBHOTO TMpaBa. YTOJOBHAas OTBETCTBEHHOCTb: IOHATHE,
OCHOBaHME BO3HMKHOBeHHMs. lloHsaTme mpecTymneHusa: npu3Hakd, cTpykrypa. Cocras
npecrymienus. Coydactue B mpecTymuieHuu. OOCTOSTENbCTBA, MCKITIOYAIONIUE MPECTYIMHOCTh
nessHus. IloHsThe, menmm W BHUABI HaKa3aHW. YTOJOBHAas OTBETCTBEHHOCTh 3a COBEPIICHHUE
NOPECTYIUIGHUH. YCIOBHOE OCYXJAEHHE, OCBOOOXKICHHE OT YrOJOBHOW OTBETCTBEHHOCTH.
[IpenMeT ¥ O0OBEKT KPUMHHATUCTHUKU. MeToapl M 3afaud KpUMHUHAIUCTUKH. [loHsAThe
KpuMUHaIUCTHYeCKo — uaeHTu(ukamuu. OOBEKTBI HW  BUABl  KPUMHHAIUCTHYCCKON
uaentuduxanmu. Kpumunanucruyeckas Texuuka. KpumuHanucTuiueckast TAKTHKA.
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DKOJIO0TM4ECKOe MpaBo: MOHITHE, MPEAMET METOA U MCTOUYHUKH 3KOJOTMYECKOIO MpaBa
P®. Tlonstue, BUABI U CTPYKTypa KOJOTUYECKUX MPABOHAPYUIEHUM, OTBETCTBEHHOCTh 32 MX
COBEpIICHHUE.

[Tonsitue nndopmannu. OTBETCTBEHHOCTh 3a HapylICHHWE 3aKOHOAATEIbCTBA O 3alIUTE
uHpopmanuu. [ocymapcTBeHHass TaliHa: TIOHATHE, 3alllUTa, TIPABOBOE PETyIUPOBAHUE
TOCYJIapCTBEHHOM, cly)keOHOW W wuHOM wuHpopmaruu. KoudbuneHnuansHas WHPOpMAIIHS:
MOHSTUE, BUIBI U 3alIMTA. 3alIUTa MEPCOHATBHBIX JaHHBIX FPAKIAHUHA.

[lonsTre, mnpeaMeTr © METOA TIpaxKJaHCKOoro mpasa. I[loHsATHE TrpakIaHCKOro
npaBoOOTHOIICHHs, ero  crnenudpuka. CTpykTypa  TpakJaHCKOTO  MPaBOOTHOIICHHUS.
[IpaBoseeciocOOHOCTh CYOBEKTOB TPAXKIAHCKOTO MPABOOTHOIIEHUA. ['paxaaHe Kak CyOBbEKTHI
rpakaaHcKoro npasa. GuU3nyYecKue U IOPUANYECKUE JINIA: TIOHATUE, TIPU3HAKY, K1acCu(UKaIIHsL.
Opunnueckne ¢aktel. IlpaBo coOctBeHHOocTH. [loHATHE aBTOpckoro mpaBa. [loHsaTHe
nateHTHoro mpasa. llonstue uuTemnekryansHoi coOctBeHHOCTH (MIC) M MCKIIOUUTENBHOTO
npaBa. Knaccudukanus MC. Cucrema mpaBoBOi OXpaHbl WHTEIUICKTYyaJIbHOW COOCTBEHHOCTH,
ABTOPCKHUX M MaTEHTHBIX IIPaB.

[TonsiTve X03sAWCTBEHHOTO (MPEANPUHUMATENHCKOTO) TpaBa. [IpenMer X03siCTBEHHOTO
(MpeAnpUHUMATENILCKOT0) TIpaBa, MPU3HAKH, METOABl IMPaBOBOrO perynupoBaHus. lloHsrue
XO3SIICTBEHHOM M PEANPUHUMATEIBCKOU JIESITEIHLHOCTH.

IIpaBoBOE peryiarpoBaHHE CEMEWHBIX OTHOLICHUH. 3aKiIIoueHHe U MpeKpalleHne Opaka.
[IpaBa u o0s13aHHOCTH ponuTenel u aereid. AnmumenTsl. DopMbl BoCIUTaHUS JETEH, OCTABIIUXCS
0e3 MmomneyeHus poJUTENICH.

[Ipenmer u Meron TpymoBoro mpaBa. TpydoBOW JIOTOBOp: TOHSTHE, CTOPOHHBI,
conepxanue. Pabouee Bpems. Bpems otnpixa. TpynoBsie criopsl. JucnuiuimHa Tpyaa.

[Tousitue m ucroxku koppynuuu. HopmaruBHoe ompexaenenue koppynuuu. [IpuamHb
pacnpocTpaneHus koppymniuu. Hakaszyemble u HeHakazyemble (GopMbl Koppymuuu. CKpBITHIE
(maTeHtHble) ¢GopMbl Koppynuuu. Dopmbl KOppyHUHUH-TIpecTyIUIeHUs. POopMbl KOppYIMLUHU-
npoctynka. DOpMbl MOJUTHUECKOW Koppynuuu. HopMaTHBHBIC MpaBOBbIE akThl B cdepe
NpOTUBOJCUCTBUS Koppyniuu. DenepanbHbii 3akoH ot 25.12.2008 Ne 273-®3 «O
MPOTUBOACUCTBUHU KOPPYILIUNY.

4. O0beM y4eOHOM JUCHHUILINHBI

Bunpr yue6HOM paboThI B 3ayerHBIX B akanewm.
SIMHUIIAX qacax
O01mas TPyA0eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY ILUIAHY 3,0 108
AyIMTOpPHbIE 3aHATHS: 0,9 32
Jlexuuu (JI) 0,45 16
[Tpaktrueckue 3ausatus (I113) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
Bua koHTpoOJIA: 3aueT / IK3aMeH 3a4yerT

Bunast yueOHoI paboThI

B 3aueTHBIX

B actponom.

€IMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
AyIMTOpPHbIE 3aHATHS: 0,9 24
Jlexuuu (JI) 0,45 12
[Tpaktuueckue 3ausatus (I113) 0,45 12
CamocrositesbHas padora (CP): 2,1 57
Bua KOHTpoJsA: 3a4eT / IK3aMeH 3a4yer

AHHOTan U padoyeil NPOrpaMMbpl JUCHHILJIMHBI
Teopusi BeposiTHOCTeli 1 MaTeMaTHYeCKasi CTATHCTUKA B PAIMOHAJIbHOM M CII0JIb30BAHU U
chIpbeBbIX M JHepreTuyeckux pecypcon (b1.B.03)
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1. Henu u 3212494 AUCHUILINHBI

[lenbto OUCHUIUIMHBL sBIsieTCS (OPMHpPOBAHUE Y CTYIEHTOB CHUCTEMBl OCHOBHBIX
HNOHSTUM, UCIOJB3YEMBIX JJISl MOCTPOEHUS BAXKHEMIIMX MAaTEMaTHYECKHX MOJEJIEH, U yMEHHUs
HCITOJIb30BAaTh MAaTEMATHYECKUE METO/IbI 111 OIUCAHUS Pa3JIUYHBIX ITPOLIECCOB.

OCHOBHBIMU 331a4aMU JUCLUUIUIMHBI, PEIIEHUE KOTOPBIX 00€CIeUnBaeT JOCTHKEHUE
LEJIH, SIBJISIOTCS:

¢opMHpOoBaHHE TOHMMAaHHMS 3HAYUMOCTH  MAaTEMaTHYECKOW  COCTaBIAIOMIEH B
€CTECTBEHHOHAYYHOM 00pa30BaHUU OaKajaBpa;

O3HAKOMJICHHE C CHCTEMOM IIOHATHH, HCHOJB3YEMbBIX JJISI OINHMCAHUS BaKHEWIINX
MaTEeMaTUYECKUX MOJENEN U MAaTEMaTHUYECKUX METOJIOB, U UX B3aUMOCBS3bIO;

03HAKOMJIEHHE C IPUMEPAMHU TPUMEHEHHSI MATEMAaTUYECKUX MOJIETIEN U METOIOB;

dbopMupoBaHHE HABBHIKOB W YMEHHMH HCIOJIb30BAHUS MAaTEeMAaTUYECKUX MOJENe Hu
MaTEMaTHYECKUX METOOB.

2. B pe3yabTaTe u3yuyeHHus JUCUMILIMHBI 0aKAJIaABP H0JIKEH:

Oobnadamp cnegyomuMU KOMIETEHIIUSAMMU:

CIIOCOOHOCTBIO HCIOJIb30BAaTh OCHOBHBIE 3aKOHBbI €CTECTBEHHOHAYYHBIX AMCLUUILUIMH B
npoeCCUOHATBHON  AEATENbHOCTH, MPUMEHSATh METOAbl MAaTeMaTH4YecKOro aHalu3a u
MOJICIUPOBAHUS, TEOPETUUECKOTO U dKCIIepuMeHTalIbHOTO nccnenoBanus (OI1K-2).

3HamMy:

- OCHOBBI TEOPUH BEPOSATHOCTEN U MATEMATUYECKON CTaTUCTUKH;

- MaTeMaTHUYeCKUE TEOPUU M METOJbl, JIeKAIMe B OCHOBE IOCTPOEHUS
MaTeMaTUYCCKUX MOJICIICH;

- OCHOBBI IPUMEHEHHUSI MATEMAaTUYECKUX MOJIETIEH U METOJIOB.

ymembs:

- BBIOMpATh MaTEMaTHYECKHE METOJbI, MPUTOIHBIC ISl PEIICHUS KOHKPETHOM
3a/1a4u;

- HCIIOJIB30BaTh MAaTEMAaTUYECKUE TMOHATHS, METOABl M MOJEIW Il OIHCAaHHUS
Pa3JINYHBIX MIPOLIECCOB;

- BBISIBJISITh MaTEMaTHUECKHE 3aKOHOMEPHOCTH, JIEKAIME B OCHOBE KOHKPETHBIX
IIPOLIECCOB;

- MCIOJIb30BaTh OCHOBHBIE METO/Ibl CTATUCTUYECKON 00pabOTKH TaHHBIX;

- MIPUMEHATh MAaTEMaTUYECKUE 3HAHMS HAa MEKIMCLUILINHAPHOM YPOBHE.

BJIA/IETh:

- OCHOBaMHU  (yHJAMEHTAJIbHBIX MaTeMaTHUYeCKUX TEOpUd UM  HaBBIKaMU
UCITOJIb30BAaHUS MATEMATHYECKOr0 anmnapara;

- METOAAaMHU CTaTUCTHUYECKONW 00pabOTKKU HHPOPMALIUH.

3. KpaTkoe coaepkanue QyCHUNIHHBIL

4 CEMECTP

1. Teopus BeposiTHOcTel. CilydaiiHble BEIMUMHBI U UX 3aKOHBI pacIpeICICHHUSL.

[Ipeamer Teopum BepositHOCTel. CiydaitHbie cOOBITHA. [IpOTHBOIONOXKHBIE COOBITHS.
HezaBucumbie coObitua. OtHocuTenbHass dacToTa. Kiaccuyeckoe ¥ TeOMETpHUYECKOe
ONpENETICHUE BEPOSITHOCTH. OJIEMEHTApHAs TEOpUsl BEPOATHOCTEH. MeETOoabl BBIUMCICHUS
BeposiTHOCTeH. IlpocTpaHcTBO  a1eMeHTapHBIX — coObiTuil. Kitaccuueckoe — ompexaeneHue
BEPOSITHOCTH.  AnreOpa  COOBITHI: TEOPEMbI O  BEPOSTHOCTH  CYMMBI  COOBITH,
IPOTHBOIOJIOXKHBIX COOBITHH, CyMMa BEpPOATHOCTEH HECOBMECTHBIX COOBITHH, 00pa3yrouux
MOJIHYIO TpynIy. AKCMOMAaTHYECKOE ONpPEAEICHUE BEPOATHOCTH. CTaTUCTUYECKOE ONpPEIEICHUE
BEPOATHOCTH. Y CIIOBHAsl BEPOSATHOCTH. TeopemMbl O BEPOATHOCTH NPOU3BEACHUS 3aBUCUMBIX U
He3aBUCUMBIX coObITHH. [lomHas BepostHOCTh. [loBTOpHBIE McnbITanus. @opmyna beprysmm.
JloxanpHas 1 uHTErpansHas reopemsl Myaspa-Jlamaca. @opmyia Ilyaccona.

[TonsiTne cinydailHOW BeIWYUHBI. J[MCKpETHBIE U HEMPEPHIBHBIE CIyYaWHbIC BEIIMYHMHBI.
3aKoH pacrpesesieHus CilydaifHoW BennyuHbl. OYHKIUS pacrnpeneseHns, ee CBOcTBa, rpaduxk.
[InoTHOCTH pacrpenesieHus] HEMPEPHIBHOW CIydalHOW BEIMYWHBI (TUIOTHOCTH BEPOSITHOCTH).
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dopMyna sl BEpPOSITHOCTH IIONMANAHMUS HENPEPBIBHOM CIyd4alHOW BEJIIMYMHBI B JIAHHBIN
MHTEpPBAJ, BBIPAKEHHBIM Yepe3 IUIOTHOCTh BEPOSTHOCTH, F€OMETPHUYECKHH CMBICT (OPMYIIBL.
bunoMuanbHOe pacnpeznenenue, pacnpeneneHue IlyaccoHa, paBHOMEpHOE pacIpeleieHUE,
HOPMAJIBHOE pacrpeieleHue, IKCIIOHEHIINAIbHOE paclpeielICHHE.

2.MaremaTtuueckasi CTaTUCTHKA.

IIpenmer MaremaThueckoil  cTaTUCTUKUA. (OCHOBHBIE 3aJaud  MaTE€MaTUYECKOMH
cTaTuCTHKH. Brpibopounslii Metoz. Cratucruyeckoe omucanue. BpiObopku. I'mctorpamma u
nosmroH 4actor. Crartuctuyeckas (dmmupuueckas) (GyHKIus pacrpeaeseHus. Bpeioopodnbie
XapakTEepUCTHUKH © uX pacnpeaeneHus. CocrosrenbHble, 3(PQPEKTHUBHBIE CMEIICHHBIE H
HECMELIEHHbIE OLICHKM MapaMeTpoB. CTaTHCTUYECKOE CpEelHee, CTATUCTHYECKas JUCIEpPCUs U
CTaTUCTUYECKOE CPEAHEE KBAAPATUUHOE KaK TOUEUHBIE OLIEHKN HEU3BECTHBIX: MaTEMaTH4YECKOIO
0’KMJIaHMSI, TUCIIEPCUH, CPEAHETrO KBAJIPAaTUYHOIO OTKIJIOHEHUs. JlOBEepUTEIbHbIE MHTEPBAJIBI U
UHTEpBAJIbHBIC OICHKH. JlOBEpUTENbHBIE OICHKHM HEM3BECTHOM BEPOATHOCTU MO OOJBIINM
BbIOOpKaM. JloBepuTenpHasi OllEeHKa MAaTEMaTHYECKOTO OKUAAHUS TIPU HEU3BECTHON TUCIIEPCUU.
JloBeputenbHas OLEHKAa CpEIHEro KBaJIpaTUYHOTO OTKJIOHEHHsA. TouHbIe BBIOOPOYHBIC
pactipenenenusi: CrterogeHTa (t- pacmpenenenue), dPumepa-Crenexopa (F-pacnpenenenue),
[upcona (y*>-pacnpenenenue). IIpoBepka CTATUCTUYECKUX THMIIOTE3. MaTeMaTHYeCKHe METOJIbI
MIPOBEPKHU CTATUCTUUYECKUX TUIIOTE3. DIEMEHTBI TEOPUH KOPPEIISILIUU.

4. O0beM y4eOHOMN JUCHHUILINHBI

Bcero 4 cemecTp
Buabl yueOHol padoThI 3au4. e,/ 3a4. e,/
aK.qyac aK.qyac
O01mas Tpya10eMKOCTh JTUCHHUILIMHBI 110 3/108 3/108
y4eOHOMY IJIAHY
AyaMTOpHbIE 3aHATHS: 1,3348 1,33/48
Jlexmum (JIek) 0,44/16 0,44/16
[TpakTuueckue 3anustus (I13) 0,88/32 0,88/32
CamocrositenbHas padora (CP): 1,67/60 1,67/60
Bua xonTpoJs: 3ader ¢
IK3aMeH/3a4eT OLICHKOM
Bcero 4 cemecTp
Buabl yueOHoii paboThI 3au4. e,/ 3au4. e/
ACTPOHOM.HYAac ACTPOHOM.HYAac
O0mas Tpy10eMKOCTh AUCHHUILINHBI 110 3/81 3/81
y4eOHOMY IIaHY
AyIMTOpHBIC 3aHATHS: 1,33/36 1,33/36
Jlexuuu (JIek) 0,44/12 0,44/12
[TpakTrueckue sarsTus (I13) 0,88/24 0,88/24
CamocrositesbHas padora (CP): 1,67/45 1,67/45
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Bua xonTpoJs: 3ader ¢
JK3aMeH/3a4eT OLICHKOM

AHHOTanua padoyeil NPOrpaMMbpl JUCHHILIMHBI
Haueprareabnas reomerpus (b1.B.04)

1. Heau AuCOUNJIMHBI:

®opmupoBaHHEe M pa3BUTHE KommeTeHmil B coorBerctBuM ¢ PI'OC BIIO wun
00pa3oBaTeNbHON MPOrpaMMOl, TPUOOPETEHHE CTYICHTaMU 3HaHUH B 001aCTH HauepTaTebHON
FeOMETPUM W UWH)XXEHEpHOW TrpaduKH, OCBOEHHE OCHOBHBIX TOJOXEHUI pa3paboTku
MPOSKIIMOHHBIX ~ YEPTeXel, TMPUMEHSIeMBIX B  WHXKCHEPHOW  TPAKTUKE, pa3BHUTHE
IMPOCTPAHCTBEHHBIX MPEJICTABICHUN, HEOOXOAMUMBIX B KOHCTPYKTOPCKOH padoTe.

2. B pe3yabTaTe Mu3y4YeHUS [MCUMILIMHBI O0ydalouuiics 1o mporpamMme
0akaJjlaBpUaTa J0JIKeH:

Oobnadamp cnegyomuMU KOMIETEHIIUSIMH:

- CIIOCOOHOCTh K CAaMOPAa3BUTHIO, MOBBIIIEHUIO CBOEH KBaJM(UKAIIMK MacTepCcTBa
(OK-6);

- CIIOCOOHOCTH UCMOJIb30BaTh MPUKIIAIHBIE TPOrPaMMHBIE CPEACTBA MPH PELICHUH
MPAKTUYECKHUX 3a]a4 MpodecCHOHAIBHON AeITeTbHOCTH, METObI CTAHAAPTHBIX UCIBITAHUHN 1O
ornpeeNeHuI0 GU3NKO-MEXaHUYECKUX CBOMCTB U TEXHOJOTHYECKHX MOKa3aTeleil MaTepuaioB 1
TOTOBBIX MAIIMHOCTPOUTEIBHBIX W3JCINHA, CTaHIAPTHBIE METOABI WX MPOCKTHPOBAHWS,
MPOTPECCUBHBIE METOIbI dKCcILTyaTtanuu u3aenui (I1K-3);

- CIIOCOOHOCTh  pa3pabarhiBaTh (Ha OCHOBE JICHCTBYIOIIHUX  CTaHAApPTOB)
TEXHUUYECKYIO JOKYMEHTAIUIO (B 3JIEKTPOHHOM BHUJE) JUIsl pErilaMEHTHOTO SKCILTyaTalliOHHOTO
00CITy’)KUBaHUS CPEJICTB M CUCTEM MAIIMHOCTPOUTEIbHBIX ITpon3BoacTB ([1K-13);

- CIIOCOOHOCTh  pa3pabaThiBaTh  IPOCKTHYID W pabouyyl0  TEXHUYECKYIO
JOKYMEHTAIMI0 MAIIMHOCTPOUTEIBHBIX IPOU3BOJCTB, O(OPMIISATh 3aKOHUEHHBIC MPOEKTHO-
KOHCTpyKkTOpckue padoTsl (ITK-14);

- CIOCOOHOCTh Y4acTBOBATb B MEPOINPHUATHAX IO KOHTPOJIIO COOTBETCTBUS
pa3zpabaTbIBaeMbIX MPOEKTOB M TEXHUYECKOM JOKyMEHTAllMH JACHCTBYIOUIMM CTaHAapTam,
TEXHUUYECKHUM YCIIOBHUSAM M IpYITMM HOpMaTHUBHBIM nokymeHTaMm (I1K-15).

3Hamy:

OCHOBHBIC 3aKOHBI T€OMETPHUYECKOro (OPMHUPOBAHMS, TOCTPOCHUS M B3aMMHOTO
nepecedeHus Mojiesiel TNIOCKOCTH U MTPOCTPAHCTBA, HEOOXOUMBIE JJIs1 BHITIOTHEHUS

u YTEHUSl YEPTEKEU KOHCTPYKIMH, PEIIeHHE MO3UIMOHHBIX, METPUUYECKUX 3ajad,
BBITNIOJTHEHHE Pa3BEPTOK MOBEPXHOCTEH; MpEeuMyIIecTBa rpaduueckoro crnocoda npeacTaBlieHus
nHpopmaruu; rpapudeckrue GopmMbl, rpaMMaTHKY;

ymembw:

BOCIPUHHUMATh ONTHUMAJIbHOE COOTHOILIEHHE YacTeil M 1IeIOr0 Ha OCHOBE IpaduuecKux
MoJieNiel, TPAKTUYECKH PEANIM3yeMbIX B BHUJIE€ YepPTEXKEW KOHKPETHBIX IMPOCTPAHCTBEHHBIX
00BEKTOB; HCIOIb30BaTh YEPTEK, TEXHUUECKUN PUCYHOK IJs TrpadHUuecKoro MpeicTaBlIeHUs
TEXHUYECKUX pelieHui; ucnoiab3oBarh cranaaptel ECKJI, KOHCTPYKTOPCKYIO JOKYMEHTAIUIO
(4epTEXHYIO ¥ TEKCTOBYIO) B IPOU3BOICTBEHHOM, MPOEKTHON 1 UCCIIEIOBATEIbCKON padoTax;

enademp:

OCHOBHBIMHM TOHSITUSIMH, CBSI3aHHBIMU C TpadUyecKUM MpelcTaBiIeHHEM HHGOpMaIuu
rpadpu4ecKUMU Croco0aMu pelIeHUsT METPHUUYECKUX 3a7ad IMPOCTPAHCTBEHHBIX OOBEKTOB Ha
yepTrexkax, METOJaMU MPOECIUPOBAHUS U N300paKeHUs TPOCTPAHCTBEHHBIX (OPM Ha IIIOCKOCTU
IPOEKIIHH.

3. CTpyKkTypa JHUCUMILIJIHHBI

[Ipenmer HauepraTenbHOM reoMeTpuu. Bunabl npoenupoBanusa. KoMIekcHbIA uepTex
TOYKM Ha 2 ¥ 3 TJIOCKOCTH MpoeKiuid. CBA3b CUCTEMBI IJIOCKOCTEW MPOEKIUN C CUCTEMOM
NPSIMOYTOJIbHBIX KoOpauHatT. KoMiuiekcHbll uepTex npsamoi. [IpsiMble U MIOCKOCTH, YaCTHOTO
nosioxkeHus. OnpeaeneHue HaTypalbHON BEJIMYMHBI OTpe3ka. B3anMonprHaaiexHOCTh TOUKU U
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npsiMoil. ['1aBHbIe TUHUM TUIOCKOCTU. B3auMHoe pacnonioxkeHue AByX OpsiMbix. OmnpeneneHue
BHUJIMMOCTH Ha KOMILUIEKCHOM uepTexe. BzanMHOe pacronoxeHne npsMoud M IJIOCKOCTH, ABYX
II0CKOCTEN. IlepneHuKyIsIpHOCTh NPSIMOM M IIJIOCKOCTH, JABYX IPSMBIX, ABYX IUIOCKOCTEH.
Crnioco6sI mpeodpa3oBaHusl KOMIUIEKCHOTO YepTexka. Criocod BpalieHus] BOKPYT MPOESIUPYIOIIHX
npsiMbix. Croco0 BpalleHuss BOKpPYT mpsiMoil ypoBHs. IlnockomapasiensHoe mepeMelieHue.
Cnoco6 3ameHbI TIOCKOCTEH mnpoeknuii. OCHOBHBIE 3aJaud, peliaeMble CIIOCOOOM 3aMEHBI
riockocTel npoekuuii. Kpusble muanu u moBepxuoctu. OOpa3zoBanue, 3aaHne U N300pakeHue
noBepxHocTer. [loBepxHocTH BpamieHus: KoHyc, cdepa, mwmHap, Top. Ilepeceuenue
IOBEPXHOCTU € IUIOCKOcThlO. Ilepeceuenne moBepxHocTM ¢ JauHMEH. Ilepeceuenue
noBepxHocrel. Meron cekymmx —miockoctedl.  Ilepeceyenme moBepxHocTend. Merog
KOHIIGHTpHUYEeCKHX cdep. Meron KOHIEHTpUYeckux cdep. Meron 3SKCHEeHTpHUecKux cdep.
AKCOHOMETPUYECKHE MTPOECKLIHH.
4. O0beM AUCHMILVIMHBI M BUIbI Y4eOHOH padoThl

Bunsr yaeGHoI paboTh O0bem
B 3aueTHEBIX B akagemuueckux
€IMHUIIAX gacax
OO0mas TpyA0eMKOCTh JMCIUIIIMHBI 110 YY.IUIAHY 4,0 144
AyJAUTOpPHBbIE 3AHATHS: 48/36 48
Jlextuu (JIek) 16/36 16
[Tpaxtrueckue 3anstus (113) 24/36 24
JlaGopaTopHble pabOoThI 8/36 8
CamocrositesqbHasi padora (CP): 96/36 96
Bua uToroBoro KOHTpoJIsA: 3a4eT ¢ OLEHKOMI — -
Bunpl yue6HO# paboTh O6Bem
B 3auetHbIX B
€IMHUIIAX ACTPOHOMHUYECKUX
yacax

OO0masi Tpy10eMKOCTh M CHUILTHHBI 110 Y4e0HOMY 4,0 108
IUIAHY
AyIMTOpPHBIE 3aHATHS: 48/36 48
Jlexuuu (JIek) 16/36 16
[Tpaxtrueckue 3anstus (113) 24/36 24
JlaGopaTopHble pabOoThI 8/36 8
CamocrositeqbHasi padora (CP): 96/36 96
Bupa utoroBoro KOHTpoJIsi: 3a4eT ¢ OLEHKO — -

AHHOTan U padoyeil NPOrpaMMbpl JUCHHILJIMHBI
BerunciauTenbHasg MaTeMaTHKA VIS PAallHOHAJIBHOI0 HCII0JIL30BAHNA ChIPbEBBIX U
Heprernyeckux pecypcon (b1.B.05)

1.1eab AUCUMIIMHBI:

HAy4YUTh CTYIEHTOB TEOPETUYECKUM 3HAHMSIM U NPAKTUYECKUM YMEHUSIM U HaBbIKaM
UCIOJB30BaHUS  COBPEMEHHBIX MAaTe€MaTHYEeCKMX METONOB C IPUMEHEHHEM IIaKeTa
MaTematuueckux nporpamm MATLAB nans pemeHus mmpokoro Kpyra 3aad BhIYUCIUTEIbHON
MaTEMAaTHKH.

Lenpio HacTOAIIErO Kypca SIBISETCS OOydeHHE ciymiaTreiaeidl COBPEMEHHBIM MeETOoJaM
pacyeToB, paCYECTHBIX MCCIECIOBAHNM, aHAIN3a, ONTUMHU3ALMH IIPOLIECCOB MHKEHEPHBIX 3a/1ad C
MCII0JIb30BaHUEM TaKeTa MareMaTudeckux nporpamm MATLAB

3amauum Kypca:

o0y4eHHe CTYICHTOB TEOPETHUYECKUM METO/JaM BBIYMCIUTEIBHOW MaTeMaTHKH,
TEOPETUYECKMM OCHOBAM CO3JaHMs M OpPraHM3allM¥ KOMIIBIOTEPHBIX YEJIOBEKO-MaIllMHHBIX
CUCTEM PEIIECHUS NHKEHEPHO-PACUETHBIX 33]]a4 METO/IaMU BbIUNCIMTEIbHON MaTEMATHKU;
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06yquHe CTYACHTOB MPaKTUYICCKUM METOAaM BBIYUCIUTEILHON MaTEMAaTUKU,
TEOPETUYECKUM 3HAHUSIM U MPAKTHUYECKUM YMEHUSM W HaBBIKaAM HCIIOJIb30BAHUS COBPEMEHHBIX
MCTOIOB W KOMIUJIICKCOB IIPOrpaMMHBIX CpCACTB [JIsI PCHICHUA 3alad BBEIYUCIUTEIBHON
MaTeMaTUKH;

06yquHe MCTOJaM U aAJIrOpUTMaM BBIYUCIUTEILHON MAaTCMAaTUKH, IIPAKTUYCCKUM
HaBbIKaM HCIIOJIb30BaHUS COBPEMEHHOI'O MPOTrPAMMHOI0 00€CIIedeH sl AJIsl PEIIeHUs paCUE€THBIX
3aa4 BBIYHCIUTEIHON MaTEMATHKU.

2.B pe3yabTaTe 0CBOEHHMS TUCHUILIUHBI CTYJAEHT J0JIKEH:

Oobnadamp cnegyomuMU KOMIETEHIIUSIMHU:

- CIIOCOOHOCTBIO MCIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUIUIMH B
HpO(beCCI/IOHaJII:HOI\/'I ACATCIIBHOCTH, IMPUMCHATH MCTOAbI MATCMATHUYCCKOI'0 aHalin3a U
MOJICIIUPOBAHUS, TEOPETUUECKOTO U dKCTiepuMeHTaIbHOTo rccnenoBanus (OITK-2;

- CIIOCOOHOCTh MOJETUPOBATH B3HEPro- MU pecypcocOeperaroniye IMpoueccsl B
npombinuieaHocTH ([1K-16);

3namp:

o (bU3UKO-XUMHUECKHE UXMMUKO-TEXHOJIOTMYECKHE 3aKOHOMEPHOCTHU MPOTEKaHUs
MPOIIECCOB M3MEHEHHSI arperaTHOrO COCTOSIHHS Mapo(Ta30)->KUIKOCTHBIX CHCTEM, PEaKTOPHBIX
MPOLIECCOB U OCHOBHBIX MPOLIECCOB pa3/IeICHUs] XUMUYECKON TEXHOJIOTHH;

° MCTOABI U AJITOPUTMbI KOMIIBIOTCPHOI'O MOACIIMPOBAHUA OCHOBHBLIX ITPOLICCCOB
XMMHYECKOM TEXHOJIOTHU U TEXHOJOTHUECKUX CXEM XMMHUYECKHX IMPOU3BOACTB,
L IMPUHOUIIBI TPUMCHCHUA METOA0JIOTMU KOMITBIOTCPHOT'O MOACTIUPOBAHUA XUMHKO-

TEXHOJIOTHYCCKUX ITPOLECCOB IIPpH aBTOMATHU3WUPOBAHHOM IIPOCKTHUPOBAHHMU W KOMIIBIOTCPHOM
YHpaBJICHUHU XUMHUYCCKUMU IIPOU3BOJCTBAMMU.

Ymemos:

. pemarh 3aJaud  KOMITBIOTEPHOTO MOJENUPOBAaHUS MPOLECCOB Mapo(raso)-
KUJKOCTHBIX paBHOBeCUH, aOcopOLMU, OUCTIIUISIUHN, PEKTUPUKAUUU U SKUJIKOCTHOU
AKCTPaKIINH;

. [IPUMEHATh  TOJyYCHHbIC 3HAHUSA IPU PEUICHUM MPAKTHYECKUX  3a7ad
KOMITBIOTEPHOTO  MOJICJIMPOBAHUS  OCHOBHBIX  IPOIIECCOB  XMMHYECKOM  TEXHOJIOTHMUU
TEXHOJIOTHYECKUX CXEM XUMUYECKUX TPOU3BOCTB.

Bnaoemu:

. METOJIaMH NPUMEHEHUS CTaHJAPTHBIX NaKeTOB NMpHuKiIaaHbX nporpamm (IIIIII) u
nakeToB Mozenupyrommx mnporpamm (IIMII) nns moaenupoBaHHs OCHOBHBIX IPOLIECCOB
XUMHYECKON TEXHOJOTUHH TEXHOJIOTMYECKUX CXEM XUMHUYECKHUX ITPOU3BOCTB.

3. KpaTkoe coaepkanue 1M CHUNIHHBI:

Beenenne. Ilenm wu 3amaum  kypca. KpaTkwii uCTOpUYECKMH OYEpK pa3BUTHUS
OTEUECTBEHHOW U 3apyOEKHON BBIYUCIUTEIHHONW MaTeMaTuku. OCHOBHBIC ATambl Pa3pabOTKH U
peanu3anuy aropuTMOB Ha KOMITBIOTEPAX.

Mopnynb 1. BeraucnurensHas MatemaTika. OCHOBHBIC 3Tallbl: pa3paboTKa U peaan3arus
aNrOpuTMOB Ha KommbloTepax. Cucrema kommbioTepHoit MaremMatuku (CKM) MATLAB nns
peuieHus 3a/1a4 BbIYUCIUTEIbHON MaTEMaTHKH.

Tema 1.1. Cozmanue M-mporpaMM ¥ OCHOBHBIE  omeparopel  M-s3bika
nporpammupoBanuss MATLAB. BapuanTsl cTpykTypsl nporpamm Ha MATLAB.

Opranmsanus padouero crona DesktopLayout;

Ocnosuble oneparuu B CommandWindow;

OcHoHeble onepanuu B Editor;

JluHelHO OpraHM30BaHHAsI IPOTrpaMMa (aJropuTM);

BerBieHnss ¢ OOHUM YyCIIOBHEM, HECKOJBKHUMHU YCIOBUSMHM, BIIO)KEHHBIE, CO CIIMCKOM
ycnoBuit. if, switch; noruueckue onepamnuu and, or, not;

[[UKJIBI CO CUETYHMKOM, C MPEAYCIOBUEM, C MOCTYCIOBUEM, C MPEPHIBAHUEM IIOJIHBIM U
MpEPHIBAHUEM YaCTUYHBIM, C 3aJaHHBIM IIArOM CYETYMKA, C OTAEIbHBIM OTCUETOM HTEpaluii;
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for, while, break, continue; ¢ BbI30BOM (QYHKIMI; C JIUAJIOTOM C I[IOJIB30BAaTE€NEM B
CommandWindow H B cielMaibHBIX JAAJIOTOBBIX OKHAX;

Tema 1.2 CraHgapTHbIC UM HECTaHAAPTHbIC (QYHKIMH M-si3pIKa MPOrpaMMHUPOBAHHUS U
ocHOBHBIC pematenu (solvers) MATLAB.

OyHKIMY ¢ TpadUuecKuM BBIBOJIOM pe3ybTaToB; plot, subplot, surf, mesh, polar;

DYHKIIUM ¢ YUCITOBBIM BBIBOJIOM pe3yiabTaToB B CommandWindow;

OYHKIUY C 3aMUCHIO Pe3yIbTaTOB B (aii;

DyHKIIUH, BIIO)KCHHBIC B TJIABHYIO () YHKIIHIO;

OYHKINH ¢ IEPEMEHHBIM YUCJIOM apTyMEHTOB;

DyHKIIUH, BBI3BIBAIOIINE IPYTYIO (DYHKITUIO, UM KOTOPOH MepeaHo Kak apryMeHT;

Monayns 2. Bektopsl u Mmatpuipl. CuctemMa JTUHEHHBIX aireOpanyecKuxX YpaBHEHHM
(CJIAY).

Tema 2.1. O6paTHas MaTpuiid. Y MHOKEHUE MATPUIL.

Omnepatop inv;

Omneparopeistrcat, int2str, num2str;

Omnepatops! length, min, max, mean, sort;

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

Omnepatopsl rand, linspace, logspace, repmat;

Omneparopsl size, det, trace, norm;

Tema 2.2. Metoa ["aycca. MeTo1 MPOCTHIX UTEPALIHH.

Omneparopsi linsolve, rank, eig;

Tema 2.3. O0YCIOBICHHOCTb CHCTEMBI. Uncio 00yCI0BICHHOCTH.

Omneparops! cond, rcond;

Monayne 3. OOpabGoTka pe3ynbTaTOB HM3MEPEHUs OJHOW BenWYHHBL [Ipubnmkenue
byHKIIUN

Tewma 3.1. Kputepuii CThIOACHTA.

Onepatopsipolyfit, polyval;

Tema 3.2. AnnpokcuMaInus.

Omneparoplsqcurvefit;

Tewma 3.3. UuTepnonsms.

Omneparoperinterpl, linear, spline, nearest;

Monyinb 4. UnucieHHOE HHTETPUPOBAHKE

Tema 4.1. MeToIBI IPSIMOYTOJILHHKOB

Oneparopeisum, mean;

Tema 4.2. MeTopl Tpaneuui

Omneparoptrapz;

Tema 4.3. Meron Cumiicona

Omnepatopquad, int;

Tema 4.4. Meton HrroTona-Korteca 8 mopsaka

OmnepaTtopquads;

Monayns 5. YpaBHEHHE C OJJHUM HEU3BECTHBIM

Tema 5.1. Meton neneHus monoaaM

Omneparopsiconv, deconv, polyval, polyder;

Tema 5.2. MeToa KacaTeIbHBIX

Omnepatopsl roots, poly, fzero;

Monyinb 6. Cuctema HETMHEWHBIX YPaBHEHUM

Tema 6.1. Meton HeroTona-Padcona

Omnepatoprisolve, diff, subs;

Tema 6.2. MeTo1 POCTHIX UTEPALIMIA.

Omnepatops! simplify, collect, pretty;

Mogyns 7. OnHoMepHasi ONTUMU3ALIMS

Tema 7.1 MeToipl OTHOMEPHOW ONTUMH3AIUN
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Omnepatopsifminbnd;

Monynb 8. MHOroMepHas OnTHUMHU3aIus

Tema 8.1 MeToasl MHOTOMEPHOM OIITUMHU3ALIMU
Omnepatopeifminsearch, linprog, fmincon;

Monyns 9. TuddepeHnmanbHble ypaBHEHHUS

Tema 9.1 Metons!l pemieHus U b epeHINANBHBIX YPABHEHUN.
Omneparopeidsolve, diff;

3akmroueHre. 3aKI0YUTENbHAs JICKITUS 110 TI0JIBEICHUIO UTOTOB Kypca.

4. O0beM TUCHHUIUIMHBI M BUJbI Y4e0HOH padoThl

Ob6beMm
Bu yuebnoii paboTsl B 3aueTHBIX B akagemudeckux
eAMHHIIAX yacax
O0mast Tpy10eMKOCTb JUCHHUILIIMHBI 3 108
10 y4eOHOMY ILIAHY
AyIMTOpPHbIE 3aHATHSL: 0,89 32
Jlexknuu
JlaGopaTopHbie pabOTHI 0,89 32
CamocrositesbHas padora (CP): 2,11 76
[ToaroroBka K 1a00paTOpHBIM paboTaM 1,055 38
CaMOCTOSITETbHOE U3YUYEHUE Pa3/IeSIOB Kypca 1,055 38
Buja uTOroBOoro KOHTpoOJIsi: 3a4eT / IK3aMeH 3auer
Ob6beMm
Bun yaeGHoit paboTs! B 3aueTHBIX B
eAMHHIIAX ACTPOHOMUYECKUX
yacax
O0mas Tpya10eMKOCTb U CHUNIIHMHBI 3 81
1o y4eOHOMY ILIAHY
AyIMTOpHBIC 3aAHATHS: 0,89 24
Jlexknun
JlaGopaTopHbie pabOTHI 0,89 24
CamocrositesbHas padora (CP): 2,11 57
[ToaroroBka K 1a00paTopHBIM paboTaM 1,055 28,5
CaMocCTOATEIbHOE NU3YUYEHHE Pa3AeiIoB Kypca 1,055 28,5
Bua uToroBoro KOHTpoOJIA: 3a4er / IK3aMeH 3auer

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIHMHBI
OcHoBbI MeHexxMeHTa 1 MapkeTnHra (b1.B.06)
1. leanb aucuMnanHbI
MOJTy4YeHUE CHUCTEMBbI 3HAHUU O 3aKOHOMEPHOCTSX (PYHKIIMOHUPOBAHUS MPEANPUITUN B
CHUCTEME HAIIMOHAJIIBHOW YKOHOMHMKH, MPEJCTaBICHUN B 00JJACTH MEHEIPKMEHTA U MApKETHHTA,
BKJIIOYAsi METOJJOJIOTUYECKHE OCHOBBI M 3aKOHOMEPHOCTH, (DYHKITUH, METO/IbI, OPTaHU3aIIHOHHBIC
CTPYKTYpPBI, OPTraHU3AIMIO MPOIIECCOB, TEXHUKY M TEXHOJIOTHIO MEHEKMEHTAa U MapKETHHTa B
YCIIOBUSX PBIHOYHON OSKOHOMHKH; 3aJ0KEHHE OCHOB TMPOGECCHOHATBHON AesITeNbHOCTU
OakaaBpoB.
3ajaun JUCHUILIIUHBI:
- puoOpeTeHNEe CTYACHTaMH 3HAHWH OCHOBHBIX IOJIOKEHUU TEOPHUH MEHEIXKMEHTa U
MapKeTHUHIa M YMEHHUM MPaKTUYECKOrO0 WCIONb30BAHUS HX B YIPABIECHUU XHUMHUYECKUM
MPEANPUITHEM;
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- OBJQJICHHE CTYyJECHTAaMH OCHOBHBIMH METOJIaMHU DEUICHUS YIPABJICHUYECKUX 3ajad,
YMEHUH UACHTU(PUKAIIMN MAapKETUHTOBBIX aCIEKTOB MPOOJeM MEHEPKMEHTA, a TaKXKe pelIeHus
yIpaBIEHYECKUX MPOOJIEM CPEICTBAMU MApKETHHTA;

- TOJY4YeHHE 3HAHUM KOHKPETHBIX TIPUEMOB IO OOECHEYEHHUI0O U MOBBILICHUIO
3G (HEeKTUBHOCTH  YIPABICHYECKONH JEATEIBHOCTH KOMIAaHWHA, (QOPMUPOBAHUE OCHOBHBIX
HABBIKOB MOJATOTOBKH MapKETUHIOBBIX PEIICHUN.

[Iporpamma paccumTaHa Ha H3y4YeHHE Kypca B TEUYeHHE OJHOro cemectpa. Kypc
3aKkaHuMBaeTcs 3adeToM. KOHTposIb ycrneBaeMOCTH CTYIACHTOB BEIETCS MO MPHUHITOH B
YHUBEPCUTETE PEUTUHIOBON CUCTEME.

2.B pe3yabTaTe 0CBOEHHMS THCHUIIIUHBI CTYJAEHT J0JIKEH:

Osnademp cienyoMMUA KOMIIETSHIUSMU:

- CIOCOOHOCTh HCIOJIB30BaTh OCHOBBI IKOHOMHUYECKUX 3HAaHUH B pa3iIMYHbIX
cdepax xuznenesrenpHocty (OK-3).

- CIIOCOOHOCTh HCIOJIB30BaTh AJIEMEHTHI JKOJIOT0-3KOHOMHYECKOIO aHajiu3a B
CO3JJaHUU PHEPTO- U pecypcocOeperatomux TexHomorui (ITK-8).

B pesymbraTte ocBoeHHs MUCHUIUIMHBI «OCHOBBI MapKETHHTa W MEHEIKMEHTa»
oOyyJarontuecs J0JKHBI:

3namp:

- MPUHIMIIBI  COCTABJICHUS TEXHMYECKOW JOKyMeHTanmuu (rpadgukoB padoT,
WHCTPYKIMH, TJIAHOB, CMET, 3asSBOK HA MaTepUAIIBI 1 00OPYIOBaHKE) U JIP.;

- TEOPETUUYECKHE OCHOBBI U METOIbI BEIPAOOTKH 1I€JIei U cTpaTeruu OusHeca;

- MPUHIIMIBI TTOATOTOBKU JTOKYMEHTAIMU IS CO3/IaHUS CUCTEMBl MEHEIKMEHTA
KayecTBa MPEeANPUsATHUS;

- METO/IbI ¥ TEXHOJIOTHH MPUHATHS U PEATU3allUU YIIPABICHUCCKUX PEIICHUM.

Ymems:

- COCTaBJIATH 3asBKH Ha 000PYIOBaHNUE;

- pa3pabaTrbhIBaTh TEXHUUYECKYIO JOKYMEHTAIHUIO;

- MPUHUMATH YIIPABICHUYECKHE PEIICHUS U OPTaHU30BBIBATh X BHITIOTHEHHE;

- cobupath, 00pabaThIBaTh M MCIOJIB30BaTh YIIPABIECHYECKYIO HH(POPMAIIHIO;

- paboTaTh C yrpaBICHUYECKON JOKYMEHTAIUeH, MOIh30BaThCS 3aKOHAM, HOpMaMHU
U TIpaBUJIaMH aIMUHUCTPATUBHOM 1€ATEIbHOCTH;

- pacmpenensts 00s13aHHOCTH ¥ OTBETCTBEHHOCTB;

- MCIOJIb30BaTh METO/Ibl MOTHBAIIMH ITEPCOHANA;

- KOHTPOJIHMPOBATH M PETYIIUPOBATH UCIIOJHEHUE TUTAHOB.

Bnaoems:

- HABBIKAMU TMPUMEHEHHSI ONTUMAIBHBIX MOJIXOAOB JUIsl JMATHOCTUKH W aHAIIM3a
PBIHKA;

- METOJIaMU PYKOBOJICTBA NIEPCOHAIIOM;

- HHCTpYMeHTamMu (P (PEKTUBHOTO YIpaBICHUS TPEIIPUITUEM.

3. Kparkoe coaepxxanue TUCUUIIMHBI:

Monynb 1. OcHOBBI ynpaBiieHUsI TPEIIPUITHEM

1.1 Beenenue. [Ipenmer, meToa U coaepkaHue TUCHUIIMHBI «OCHOBBI MEHEKMEHTA U
MapKeTHHTa». Teopus yIpaBlIeHUS: yNpaBICHHE KaK IMOTPEOHOCTh M Kak (akTop ycrexa
NEeSTENIbHOCTH, CYIIHOCTh M COJAEpKaHHME YIPABIIEHUS, MECTO TEOPUH YIPABJICHUSI B CHCTEME
COBPEMEHHBIX 3HAHWM, CrienuprKa YIpaBICHYECKON NEATeIbHOCTH, COBPEMEHHBIC MPOOIEMBbI
ynpapieHus. ['eHe3uc Teopuu yIpaBlIeHUS: YIPaBICHUECKUE PEBOIIOIUH, BO3HUKHOBEHHE
HAyYHOW TEOPUM YNIPABICHUS, UCTOKH W TEHICHIIUM Pa3BUTHS POCCHUICKOTO YIPABIICHUS.
3aKOHOMEPHOCTH M TPHUHIMIBI YIPaBICHUS: CYObEKTHBHbIE U OOBEKTUBHBIE (DAKTOpPHI B
YIIPaBICHUH.

1.2 Cucrema ympaBieHUs TpeanpusatueM M ee crpykrypa. Onenka s¢ddexTuBHOCTH
yrpaBneHus. CucTemMa yIpaBJICHHUS: MMOHSATHE CHCTEMbI YIIPABICHUS, pacrpeaeieHue QyHKIIHIH,
MOJIHOMOYMI M OTBETCTBEHHOCTH, MPUHIUIIBI TOCTPOSHUS CUCTeM ynpasiieHus. LlenTpanuzanus
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U JClEeHTpaNIu3alus yIpaBleHUs, [EIETMPOBaHUE IIOJIHOMOYMI B IIpolieccax YIPaBJICHUS.
OpranuzanuoHHas CTpykTypa U ee BuIbl. OCHOBHBIE MOHATHSA 3(PPEKTUBHOCTHU YIPABIICHUS.
[Toxa3zatenu 3¢ (peKTHBHOCTH yIPaBICHHUS.

Monyib 2. OCHOBBI MEHEIKMEHTA

2.1 Uenu B cucreme ympasneHus. PazpaboTka cTpaTeruil u miaHoB opranuzanuu. Llemu
W LeNenojlaraHue B YIPABICHUU: POJIb L€ B OPraHM3allud M OCYIIECTBICHUU IPOLIECCOB
ylpaBiieHUs, Kilaccu(ukanus Ienei, MOCTpOCHUE JepeBa ILeJiel; coyeTaHue pasHoOoOpasus
nened u (QYHKIUI MEHEKMEHTa; CHUCTeMa YIpaBIIEHUs MO LEJsAM; CTpaTerus W TaKTUKa
ynpasieHus. CylnHOCTb, TPUHIMITBI U METOIBI IIaHupoBaHus. [Ipomecc BEIpabOTKH CTpaTeTHH.
@OpMBI TEKYIIETO TUIAHUPOBAHHUSI.

2.2 TexHomorusi pa3pabOTKU M TPHUHATUS YIpaBICHYECKHX pemieHuil. Pazpaborka
VIOpPaBICHUYECKUX pELICHUIl: TMOHATHE W KilaccuduKalus  yHpaBlIE€HYECKHX pELICHU,
OCHOBOIIOJIATalOIINE 3JIEMEHTHl JIEATENbHOCTH, YCIOBUS WM KPUTEPUU MPUHATUS PpELICHUH,
IpoLleCC W MOJENH TMPUHATHS YHOPABICHUYECKUX PEIICHUN, pealn3alus YIpaBIeHYECKUX
peLeHui.

2.3 BnacTp B cucTteMme ynpaBieHUs. JIUIEPCTBO U CTUIIb ypaBiaeHus. OTHOIIEHUS BIACTH
B CHCTEME YINpABICHUS: MOHATUE M THUIIOJOTUS BJIACTH; BIAcTb U ABTOPUTET MEHEKEPa;
npu3HaKy, (akTopbl W MPOSABICHUS HEYNPaBISEMOCTH; HMCTOUYHHUKH BJIACTH B YIPaBICHUU
OpraHM3alMeil; MapTHEPCTBO B IMPOIECCAX MEHEIKMEHTa. JIuaepcTBO M CTWIIb YIpPaBIEHUS:
npouecchl  (OpPMHUPOBaHHMSI U OCHOBHBIE COCTABIISIOIIME JIMAEPCTBa, (opmanbHble U
HeopMabHbIe (PaKTOPHI JTUACPCTBA, MPOSIBICHUE JTUAEPCTBA B CTUJIC YIPABJICHUS, TCHACHLIUS
pa3BUTHUSA CTUJIS YIIPABIICHHUS.

2.4 MOTHBaIlMOHHBIE OCHOBBI YIPaBJICHUS U KOHQIIMKTHL. MOTHUBAIUS JEATEIbHOCTH B
YIPABJICHUHU: MOTHUBBI JEATEIbHOCTH YEJIOBEKA U UX POJIb B YIPABICHUH, OCHOBHBIE MOHSITHUS U
JOTHKa IMpolecca MOTHUBAIMH, (akTopsl (OPMHUPOBAHUS MOTHBOB TpYJa; HCIIOJIb30BaHHE
MOTHUBALIMM B NPAKTHKE MEHEIKMEHTa; (akTopbl 3((HEKTUBHOCTH MOTHBAIIMH;, COBPEMEHHbBIE
KOHIICTIIUM MOTHBaIMU. ['pynmoBasi JUHAMUKAa W KOH(IIMKTBHL: pOJb TPYIINBI B MOBEACHUH U
NEeSTEIbHOCTH 4esloBeKa, (OpMUPOBAHME TPYII, B3aMMOJCHCTBHS B TPYIIEe U B OPraHU3AIUM;
BO3HHUKHOBEHHUE, IMPOSBICHUE M PAa3HOBUIHOCTH KOH(GIIMKTOB, BIUSHHE KOH(IUKTOB Ha
YIPABJICHHE.

Monynb 3. OCHOBBI MapKETHHTA.

3.1 MapkeTuHT KaK CHCTeMa YNpaBJICHUS, PETYJIUPOBAHUS U U3y4eHUs phIHKA. [loHsTHE
MapKETHHTa, IPOUCXO0KIEHUE U CYIIIHOCTh MAapKETHHI A, 1€ MapKeTUHra. OCHOBHBIE ITPU3HAKU
MapKEeTUHIOBOTO cTuis yrnpasieHusd. KoHnennuu mapkernHra. OCHOBHBIE BUJbl MAPKETHHIA.
MapxketuHrosas cpeza.

3.2 Kommiekc mMapketuHra. OCHOBHbIE MapKETHHTOBbIE MHCTPYMEHTHI. Coaep:kaHue u
nporiecc yrpaBieHUs MapKeTHHroM. OcHOBHbIE (yHKUMH MapkeTuHra. ToBapHas, LieHOBasd,
cObITOBasi 1 KOMMYHUKAIIMOHHAsI MOMUTUKU (pupmbl. ToBapHble cTpaTeruu. Pa3paboTka HOBBIX
TOBapOB.

4. O0bem y4eOHOM TUCHUILIMHBI M BUbI Y4eOHOH padoThI

Bun yaeOHO# paboThI B 3auernnix | B aKajgeM.
eTMHUIAX yacax

O01mas Tpya0eMKOCTh U CHUNIIMHBI 2 72
AyIMTOpHBIEC 3aAHATHS: 0.9 32

Jlexknun 0,45 16
[IpakTuueckue 3aHsATHS 0,45 16
CamocrosiTesibHast padora: 1.1 40
CaMocCTOsITeTbHOE U3YUYEHHE Pa3/IesOB JUCIUTUINHBI 1.1 40

By nTOroBoro KOHTpoJIs: 3a4eT - -
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Bun yuebnoit paboTbl B 3auernsbix | B actpoHom.
eTMHUIAX yacax

O01mas Tpya10eMKOCTh AU CIUNIIMHBI 2 81
AyIMTOpPHbIE 3aHATHS: 0.9 24

Jlexknuu 0,45 12
IIpakTHueckue 3aHsATUs 0,45 12
CamocrosiTesbHast padoTa: 1.1 30
CaMocCTOsITeTbHOE N3YUYCHHUE Pa3/iesOB JUCIUTUINHBI 1.1 30

By nTOroBoro KOHTposis: 3a4eT - -

AHHOTanuA padoyeil NporpaMmbl Y4eOHOM THCHUNINHbBI
MarepuasnoBeeHue 1 321UTA OT KOPPO3UH /IJISl JHEPro- U pecypcocdeperariux
npoueccoB xumuieckoi rexnosoruu (b1.B.07)

1.eau TUCOUUNIMHBI:

-M3y4€HUE OCHOBHBIX I'PYMI MaTepUAOB, UCHOJIb3YEMBIX B XUMUYECKOW TEXHOJOTHH,
He(TEXUMHUH U OMOTEXHOJIOTHH, WX CBOMCTB M 00JacTel MPUMEHEHHS,

- TmpuoOpeTeHue CTyJeHTaMHU 3HAaHUN, HEOOXOIUMBIX I CAMOCTOSATEIBHOTO PEHICHHUS
BOTIPOCOB, CBSI3aHHBIX C BRIOOPOM MAaTepHANIOB Il 00OPYIOBAHMS XUMUYECKUX TIPOU3BOJICTB C
YUETOM YCJIOBHM 3KCIUTyaTalllH, a TAKKE C MO3UIMH palliOHAILHOTO UCTOIb30BaHUS ChIPHEBBIX
U DHEPTreTUYECKHUX PECYPCOB.

-noiaydeHne uHpopManuu O (GUINYECKON CYIIHOCTH SBJICHHUH, NPOUCXOISAINIUX B
MaTepuanax, UCTIOJIb3YeMbIX B XUMUYECKOU TEXHOJIOTHH, HEPTEXUMHUU U OMOTEXHOJIOTHH;

-YCTaHOBJIEHUE 3aBHCUMOCTH MEXIYy COCTaBOM, CTPOCHHEM U CBONCTBaAMHU MaTepUasoB,
UCIIONIb3YEMBIX B XUMUYECKOU TEXHOJIOTHH, HE)TEXUMHUU U OMOTEXHOJIOTHH.

2. B pe3yabrare wuU3yYeHUH JUCUHMILUIMHBLI O0yyalluiics MO mNporpamMmme
0akajaBpHaTa J0JIKEH:

Oonadamp cneayrOMMU KOMIETEHIIUSMU

- CIOCOOHOCTBIO MCIOJB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX IHCIUIUIHH B
npodecCuoHaNbHOM  AESITENTbHOCTH, MPUMEHSATH METOJbl MaTeMaTHUYeCcKOro aHaiu3a u
MOJICJIMPOBAHUS, TEOPETUUECKOr0 U dKCepuMeHTalIbHOTro uccienoBanus (OI1K-2);

- CIOCOOHOCTBIO y4acCTBOBAaTh B COBEPIICHCTBOBAHWU TEXHOJIOTMYECKUX IPOLECCOB C
MO3UIUI DHEPTO- U PeCypcocOepeKeHUsl, MUHIMH3AINN BO3JACHCTBUS HA OKPYKAIOIIYIO CPEIy
(IIK-2);

- CIIOCOOHOCTHIO HCIIOH30BaTh HOPMATHBHBIE JOKYMEHTHI TI0 KQ4eCTBY, CTaHIapTHU3AINN
u ceprudukanui npoaykToB u u3aenui (I11K-4);

- TOTOBHOCTHIO OOOCHOBBIBATh KOHKPETHBIC TEXHHUYECKHE PEIICHUs TpPU pazpaboTke
TEXHOJIOTMYECKHUX MPOIIECCOB; BHIOMpAaTh TEXHUUECKHUE CPEJCTBA U TEXHOJIOTHH, HApaBiICHHbIC
Ha MUHUMH3AIUI0 aHTPOTIOTEHHOTO BO3/ICHCTBUS Ha OKpyxkatoilyto cpeny (ITK-5);

3namo:

-Knaccu(uKaImio, CTPYKTYpy, COCTaB M CBONCTBA MaTEpHalioB, HUCIOIb3YEeMBIX B
XUMHUYECKON TEXHOJIOTUH, HEPTEXUMUU U OUOTEXHOJIOTHH;

-MapKHPOBKY MAaTEPUAIOB, UCIIONB3YEMBIX B XUMHUYECKON TEXHOJIOTMH, HEPTEXUMHUH U
OMOTEXHOJIOTHH, [0 POCCUMCKUM U MEXKIYHAPOJAHBIM CTaHapTaM;

-OCHOBBI KOPPO3HH METAILJIOB, MPUHIIUIIBI U METO/IbI 3aIUTHI OT KOPPO3UH;

-IIpUMEHEHUE MAaTepuajoB, C TMO3UIUI HHEPro- U pecypcocOepekeHus NpU HX
nepepadoTKe;

-OCHOBHBIC KOHCTPYKIIMOHHBIE U (DYHKIIMOHAIBHBIE MAaTepUaNbl, NpPUMEHSEMbIC B
XUMHUYECKON TEXHOJIOTUU, HEPTEXUMUU U OUOTEXHOJIOTUH;

Ymemos:

-aHaJU3UpOBaTh (U3UKO-XMMHUYECKHE M MEXaHMYeCKHe CBOWCTBA MAaTEepUAIOB, HX
KOPPO3UOHHYIO CTOMKOCTb U TEXHOJIOTHYHOCTB;
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-110100paTh KOHCTPYKIIMOHHBIN MaTepuan JUIsi XMMHKO-TEXHOJIOIMYECKOro Ipoliecca C
Y4€TOM METOJAOB 3allMThl OT BO3MOYKHOI'O BO3JIEUCTBUS TEXHOJOTMYECKOM Cpelbl H
PaLMOHATILHOTO UCIIOJIb30BAHUS ChIPBEBBIX U DHEPIETUUECKUX PECYPCOB .

Bnaoemsw:

-IPOCTEUIIMMHU OIEPALMSIMH ONPEIECICHNUS CBOICTB MaTE€pHaJIOB, MCIOJIb3YEMBIX B
XUMHUYECKON TEXHOJIOTUU, HEPTEXUMUN U OUOTEXHOJIOTUH.

3. Kparkoe comepxkanue Q11 CHUNITIHHBI

MarepuanoBeieHre Kak Hayka: LEJIH, 3aJa4yd W 3HAYEHHWE JUCUUIUIMHBL. 3HAaYeHUE
MaTepUajoB B Pa3BUTUM XUMHKO-TEXHOJOTMYECKMX IIPOLECCOB C TMO3ULUNA D3HEPro- u
pecypcocOepekeHusi, MUHIMH3AIu1 BO3ACHCTBUS Ha OKPYKAIOILYIO CPELY.

OCHOBHBIE TOHATHS O CTPOEHMM, CTPYKTYpE M CBOMICTBaxX MarepuagoB. MeTozsl
U3Y4YEHUS CTPYKTYPhI U CBOMCTB MaTEPHUAJIOB.

DU3NKO-XUMUYECKUE OCHOBBI MAaTEPUATIOBEICHUS.

OcHOBBI TeopuM CIUIAaBOB. /[narpaMMbl COCTOSIHHS CIIJIaBOB. TE€PMHUHBI U ONPEICICHMUS.
Jlnarpammbl — «COCTaB-CBONCTBO». Pa30BbIl COCTAB CILIABOB. 3aBUCUMOCTh MEX]ly CBOHCTBaMU
CILJIAaBOB M TUIIOM fuarpaMmbl coctosiaus. [Ipasuino H.C. KypHakoga.

Merauinueckue MaTepuabl.

JKeneso u criaBel Ha ero ocHoBe. CTaau W YyryHbI, KX CBOMCTBA, 00JaCTh MPUMEHEHHSI,
MapKHUpOBKa.

JluarpaMmbl  COCTOSTHUSI Kele30-IIeMeHTUT. KommoHeHThl, (a3bl U CTPYKTypHBIE
COCTABJISAIONIME CTalIel U OENbIX YyTyHOB.

Brnusane tepMuueckold 0oOpabOTKM Ha MEXaHMUYECKHE CBOWMCTBa cTaid. Duznueckue
OCHOBBI XUMHUKO-TEPMUYECKOI1 00pabOTKH.

[{BeTHBIE MeTAIIBI U CIUIaBBI Ha WX OcHOBe. O0IIas XapaKTepUCTHKA U KiIacCU(UKAIIHS
CILIaBOB.

OcHOBBI KOppO3UK METAILIOB. [I[pUHINUNBI 1 METOMIBI 3aIUTHI OT KOPPO3HH.

XuMuueckass Kopposus. OJeKTpoxumuueckas Koppos3us. Kopposus weramioB B
YCIOBHUSIX ~ TEXHOJIOTMYECKUX Cpel  XMMHUYECKMX MpPOM3BOACTB. Koppo3moHHOCTONKME
METAJIIIMYECKHE MAaTEPUAJIBL.

Marepuansl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX COeIMHEHN. OCHOBHBIE PA3HOBUIHOCTH
IIPOMBIIIIEHHBIX [TOJIMMEPOB U IJIACTMAcCC.

Pe3unsl o0miero Ha3HaueHus, CrielUaIbHble PE3UHBI U 00JIACTH UX MPUMEHEHUS.

Jlakokpacounsle matepuansl (JIKM). OcnoBubie Buabl JIKM. Kpacku, 1aku, rpyHTOBKa,
LINaTJIEBKA.

Kepamuueckue Marepuanbl. KOHCTpyKLMOHHAsl, MHCTPyYMEHTAJbHas M TEXHUYECKas
kepamuka. Heopranmueckoe crekno. Kmaccuduxamus crexkon mno Ha3HaueHUI0 M o01acTu
npumeHenus. Cutamibl. ['padgur. AcOect. CBoiicTBa U 00J1aCTH TPUMEHEHHUS.

Cma3zouHble Macia, IIaCTUYECKUE CMa3KH, TBEP/bIe CMa304Hble MaTepuanbl. CMa304HO-
OXJIXKJAIOLINE KUIKOCTH.

HpeBecHble MaTepHUabl.

Komnosunmonnsie wmatepuansl (KM). OOmas xapakTepucTHKa KOMIO3HIIMOHHBIX
marepuasioB.  [ucnepcHo-ynpouennsie KM, crnoucteie KM,  BosokHucteie  KM.
Komno3unmonnsie maTepuanbl Ha MeTaUIMuecKoM U HeMerauimueckoil ocHoBe. CAII
(crieyeHHBIE ~ ATIOMUHUEBBIE MOpouikK). Kepamuueckue KOMITO3ULIMOHHBIE —MaTEpUalIbl.
I'uGpuaHbIe KOMITO3UIIMOHHBIE MAaTEPHAIBL.

7.9xoHOMUYECKH 0OOCHOBAHHBIN BHIOOP MAaTEPHAIIOB ISl KOHKPETHBIX IIEJIEH.

Bb100p KOHCTPYKLIIMOHHBIX MaTepHalIOB JUIsi 0OOPYAOBaHUS MPOU3BOJCTB XUMHUECKOU
NPOMBIIUIEHHOCTH, HepTeXMMHMM W  OHMOTEXHOJOTHMH.  ODKOJOTMYECKHe, JHepro- u
pecypcocOeperaroue aclekThl MaTepHaTOBEICHHS U 3aIlIUTHI METAJUIOB OT KOPPO3HUH.

4. O0beM y4eOHOH JUCHUIIMHBI
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B 3aueTHEIX B akazem.

Bunsr yae6HoI paboThI eAMHUIAX yacax

O01mas TPy10eMKOCTh TUCHHUIUIMHBI 10 Y4eOHOMY IJIAHY 3 108
AyIMTOpPHBIE 3aHATHS: 1,3 48
Jlexmm (JIek) 0,9 32
[Tpaktuueckue 3austus (113) 0,4 16
CamocrositesqbHas padora (CP): 1,7 60
Pedepar 0,6 20
CaMOoCTOSTENbHOE N3YUYEHHE PA3AEIOB IUCHUIIIMHbI 1,1 40
BuakonrpoJs: 3a4er / 3Kk3aMeH - 3ayerT

B 3auetHbix | B actpoHom.

Bunsl yueOHol paboThI eAMHMIIAX qacax
O01mas TPy10eMKOCTh JUCHHUIUIMHBI 10 Y4eOHOMY IJIAHY 3 81
AyIMTOpPHBIE 3aHATHS: 1,3 36
Jlexmum (JIek) 0,9 24
[Tpaxtrueckue 3anstus (113) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
Pedepar 0,6 15
CaMOoCTOSTENbHOE U3YUYEHHE PA3AEIOB IUCIUIIIMHBI 1,1 30
BuakonrpoJs: 3a4er / 3Kk3aMeH - 3ayerT

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHILIMHBI
HNHcTpyMeHTA/IbHBIE METOIbI XMMHYECKOI0 AaHAJIN3a B PAIlHOHAJIBLHOM MCIO0/1b30BAHUH
chIpbeBbIX M JHepreTuyeckux pecypcon (b1.B.08)

1.11ean u 3aaa494 JUCUMIJIMHBI

Henp aucuumiuuHbl: mpuoOpeTeHHe OO0YYaroIIMMHCS 3HAHUN MO OCHOBHBIM TpyIIIam
METOJIOB XHMMHUYECKOT0 aHaiu3a, Haubojiee MIMPOKO MNPUMEHSEMbIX B MPOMBIIUIEHHOCTH U
HCCJIEIOBATENLCKON paboTe, a TaKKe KOMIIETCHIINH, HEOOXOIUMBIX XMMHKaM-TEXHOJIOTaM BCEX
CHEIMAIbHOCTEH [Tl pellieHrs KOHKPETHBIX 33/1a4 XUMUYECKOT0 aHaTN3a.

2. B pe3yJibTaTe 0CBOCHHS TMCHUILIHHBI 00YYAIONIUICS 10JI2KEH

061a0emp CIETYIOIUMU KOMIETCHIIUSIMHU:

CIIOCOOHOCTBIO TPHMEHSATH COBPEMEHHBIE METOJABI HCCIEAOBAHUS TEXHOJIOTHUECKUX
MPOLECCOB U TMPUPOIHBIX Cpel, HCIONb30BaTh KOMIIBIOTEPHBIE CpEACTBA B Hay4yHO-
uccienosarensckoit padore (I1K-14);

CIIOCOOHOCTBIO  TUIAHUPOBAaTh  JKCIEPUMEHTAIbHbIE  HCCIEJOBAHMS,  IOJIy4aTh,
0o0pabaTbIBaTh U aHAJTM3UPOBATh MoNydeHHble pe3ynbTathl (I1K-15);

3namo:

— TeopeTUUYecKre 0CHOBBI MeTO1I0B UM XA

- Iporecchl POPMUPOBAHUS AHATTUTUIECKOTO CUTHANA B pa3nuuHbix UMXA;

— paccMOTpEeHHE MPUHIIMIIOB U3MEPEHUH B CTaHJAPTHBIX TPUOOpax;

— ocHOBBI MeTpoJiorun UM XA B cooTBeTcTBUM ¢ pekoMeHaarusamu MIOITAK.—

Ymems:

- IPUMEHSATH MPUOOPETEHHBIE TEOPETUYECKUE 3HAHUS U MPAKTUYECKUE HABBIKH B IPO-

dbeccroHaNbHON AeSITELHOCTH JUIS PEIICHUsT KOHKPETHBIX XUMUKO-aHATTUTHUECKUX 3a-

Aad;

Bnaoemy:

- merogoJsiorueid UMXA, IMPOKO UCHOJIb3YEMBIX B COBPEMEHHOM aHATUTUYECKOM MpakK-
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THUKE;

- chCTeMOM BbIOOpa METOa KaueCTBEHHOTO M KOJIMYECTBEHHOTO XUMUYECKOTO aHAIM3a;

- OLIEHKOI BO3MOYKHOCTEN METO/1a aHAIN3a;

- OCHOBHBIMH CITOCOOaMH METPOJIOTHIECKON 00pabOTKH pe3yIbTaTOB KOJTHMYECTBEHHOTO

XUMHYECKOI0 aHAJIN3a.

3. Kpartkoe cogep:xaHue JUCUMIIIMHBI

O6mas xapakrepuctuka MMXA. OcHOBHbIE HWCTOYHHMKH IOTPEUIHOCTEH PE3yIbTaTOB
aHajaM3a M crnocoObl X oneHku. OleHKa mpezaesia 0OHapYKEHUs C UCIOJIb30BaHUEM (OPMYIIbI
Kaiizepa u craHgapTHOr0 OTKJIOHEHMSI MUHMMAJIBHOTO AeTeKThupyeMoro curiana no MIOITAK.
JluneliHbIil AUana3oH onpeaensieMbIX KoHIeHTpanuidi. CTanaapTHbIE 00pasbl coctaBa. OCHOBHBIC
AHAJTUTHKOMETPOJIOTHYECKUE XAPAKTEPUCTUKH METOJOB M PE3yJbTaTOB aHAJIN3a, CIIOCOOBI MX
OLICHKHU: Tmpezen oOHapyxXeHHs, KOd(h(ULIHMEHT YyBCTBUTEIBHOCTH, TPAaHUIBI IHAla30HOB
OIIpEAEIAEMBIX COACPKAHU, CENIEKTUBHOCTD, IPELIU3UOHHOCTb, IIPABUIIBHOCTD, KCIIPECCHOCTb.
Metonasl mpo60oTOOpa, pa3aeneHuss 1 KOHIIEHTPUPOBAHUS BEIIECTB.

Metononorugs UMXA. ITpueMbl KOJIMYECTBEHHBIX U3MEPEHUN (METOJ IpaiyupOBOYHOMN
3aBHCHUMOCTH,. BHEIIHEr0 W BHYTPEHHEro CTaHAapTa, METOJ J[100aBOK). AHaJIUTHYECKUE U
METPOJIOTHUECKUE XAPAKTEPUCTUKU PA3IUYHBIX HWHCTPYMEHTAJIBHBIX MeToa0B. lloHsATHE 00
aTrTecToBaHHOM Mertoauke. [IpoOmemsl BeiOOpa Meroma aHanmmza. OOOOIECHHBIE CBEICHUS O
I'OCT P CO 5725 (2002).

OO0mass  xapakTepuCTHUKa  CHEKTpPaJbHbIX MeToloB  aHanmuza. Kiaccuduxamms
CHEKTPAIbHBIX METOAOB aHaiu3a. [lomydyeHne XUMHKO-aHAJUTUYECKOH HWHGPOpMALUU MpU
B3aMMOJICHCTBUM 3JIEKTPOMAarHUTHOTO M3JIy4E€HUS C BEIIECTBOM. ATOMHAs M MOJEKYJsSpHas
CHeKTpocKomusi. AOCOPOIIMOHHBIE M SMUCCUOHHBIE METO/IbI AaHATTN3A.

ATOMHO-3MHUCCHOHHBIA CHEKTPaJIbHbIA aHalu3. TeopeTudeckue OCHOBBI AaTOMHO-
HYMHCCHOHHOTO CHEKTPAIbHOTO aHanu3a. McTouHMKM BO30YyxaeHus crekrpoB. KadecTBeHHas
XapaKTepUCTUKA aHATUTUYECKOro CUTHajga. VIHTEHCHMBHOCTb CHEKTPaJbHBIX JIMHUK Kak Mepa
colepKaHusl dJIeMeHTa B Mpobe. DakTopbl, BIUSIONIME HAa HMHTEHCHBHOCTH CIEKTPaJIbHBIX
nuaui. CrnekTpanbHble MPUOOPBI W CIOCOOBI  PETUCTpAIlMU  CIIEKTpa. paciudpoBKa
HYMHUCCHUOHHBIX CIIEKTPOB U UACHTU(DHUKAIMS SJIEMEHTOB 110 UX CIIEKTpaM. ATOMHO-3MHUCCHOHHBIN
aHalIU3 C MHAYKTUBHO CBSI3aHHOW IU1a3MoM. KosinuecTBeHHbIM aHaIN3. ATOMHO-3MHUCCHOHHAS
¢doromeTrpus miaaMeHu. ['a30Bble MIIaMeHa Kak BUJIbI HU3KOTEMIIEpaTypHOi miia3mbl. biok-cxema
mIaMmeHHOTo (oTomMeTpa. BO3MOKHOCTH METO/Ia U €ro OrpaHuyYeHUss. AHUOHHBIM U KaTUOHHBIN
s dexter. O01acTu MPUMEHEHUS.

AToMHO-abcopOnronHass — cnektpomeTpusi. OOmas  XapakTepucThKa MeEToJa U
aHAJTUTHYECKOTO cUrHaina. [lormomnienne 3eKTpOMarHuTHOTO U3ITy4eHHsI CBOOOIHBIMU aTOMaMH.
brok-cxema mpubopa. McTtounuku MoHOXpomartmueckoro uziydeHus. CrocoObl aTOMH3aIuN
npoObl. CpaBHEHHE AHATUTHYECKUX XapaKTEPUCTHUK METOJOB aTOMHON aOCOpOIMH M aTOMHOU
SMUCCHH.

AHanuThueckas MOJIEKYJISIpHasi CIEKTPOCKONMs. MeToapl ONTUYECKON MOJIEKYIISIPHON
CHEKTPOCKOMUHU. XapaKTepUCTUKa aHATUTUYECKOro curHaina. [lormomenue 3JeKTpOMarHuTHOTO
U3JIIy4YEHUs] MOJIEKYJaMH. DJEKTPOHHBIE MEPEXOJbl M CHEKTPHI IMOIJIOMIEHUS MOJIEKYJ. 3aKOH
byrepa-Jlam6epra-bepa. Monspusiii koaddurment norsiomenus. CeKTpoPpoTOMETPUISCKUN 1
doromerpuueckuii ananu3. ONTUMU3ALUS YCIOBUNA aHATUTUYECKUX orpeneneHuil. OTKIOHeHUs
oT 3akoHa byrepa-JlamOepra-bepa. Anmaparypa uist cieKTpo- U (POTOMETPUIECKUX U3MEPECHHIA.
To4yHOoCTh pe3ynbTaToB (oTOMETpHUeCKUX omnpenencHuid. Juddepennumansaas (HoTomMeTpus.
MeTtob! crieKTpopOTOMETPHUIECKOTO TUTPOBAHUSI.

OnyopumeTpudeckuid aHanu3. lIpuposa aHaIMTHYECKOro curHaia (BIyopecleHIHd H
dbochopecuenmu. KBaHTOBBII W JHEPreTHYECKUW BBIXOABL. DakTOpbl, BIUAIONIMNE HAa
UHTCHCUBHOCTh  (iayopecueHuuu. TemmepaTypHoe W KOHIEHTpPAIIMOHHOE  TYHICHHE
dyopecueHIIMN. 3epKanbHas CUMMETPHUS CIEKTPOB IMOTJIOLIEHUS M HUCIYCKaHUs (IIPaBHIIO
JleBmnHa). 3akoH BaBuioBa. Cxema ¢uyopuMeTpHUeCKUX H3MepeHHid. BriOop mepBUYHOTrO M
BTOPUYHOTO CBETOQMIBTPOB. [ pagynpoBoyHast 3aBUCUMOCTb U KOJIMYECTBEHHBIN aHAIIN3.
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TypOuaumerpudeckuii U HedeloMeTpUYeCKHi MeToasl aHanu3a. PaccesHue cBera
JUCIIEpCHBIMM  cucTeMaMu. CBs3b  ONTHYECKOM IUIOTHOCTH JIUCIEPCHOM CHUCTEMBI €
KOHIIEHTpanueil onpenensemoro BemectBa. Koapdunment myrHoctu cucremsl. TeopeTuueckue
OCHOBBI TypOuguMeTpun U HedenomeTpuu. YpapHenue Panes. CpaBHUTENbHAS XapaKTepUCTHKA
AHATUTUYECKUX CUTHAJIOB B TypOuANMeTpuu U Hedemomerpuu. TpeOoBaHMs, TPEIbIBISIEMBbIC K
HCITOJIb3YEMBIM AHATUTUYECKUM PEAKIUSAM.

OOmrast XapakTepUCTHKa IEKTPOXMMUYECKHX METOJOB aHAIW3a M UX KIaCCU(PHUKAIIHSL.
Knaccudukanus 371eKTpoloB B 3IIEKTPOXMMHUECKUX MeEToAax aHanuza. l[lomspusyemble u
HENOJIIPU3yEMbIE 3JIEKTPObl. VCIob3yeMble XMMHUYECKHME U DIIEKTPOXUMHYECKHE PEAKIINH,
TpeOOBaHMs, IPEIBABISIEMBbIC K 3TUM peakiusM. Bo3zmoxxnoctn 9XMA.

KonaykToMeTpuss M KOHIYKTOMETpHYECKOe THUTpoBaHue. OOmas XapaKTepUCTHKA
METOMA. AHAIUTUYECKUN CUTHAJI B KOHAYKTOMETPUHM. YIeiabHasi M  OSKBUBAJICHTHAas
JIEKTPONPOBOJHOCTh  PacTBOpPOB  3jeKTponuToB.  [loaBmwkHOocTh  MOHOB.  [lpsamas
KOHJIYKTOMETPHSI M KOHJIYKTOMETpUYeckoe TurpoBaHue. Kpuble TuTpOoBaHus. DakTopsl,
BIUSIONIME Ha BUJ KpUBbIX TUTpoBaHus. [IpuHUMNMaNbHAs CcXeMa YCTaHOBKH st
KOHJIYKTOMETPUYECKUX HM3MEpPEHUN, HCIOIb3yEMbIE JIIEKTPOAbl. Bo3MoxHOCTH MeTona.
IIpumeps! onpenenennii. BeicokogacToTHOE TUTpOBaHKUE. BO3MOKHOCTH METOA.

[ToTeHMOMETPHS U NMOTEHIIMOMETPUUYECKOE TUTpPOBaHUE. IHOUMKATOPHBIE AIIEKTPOABI U
JIEKTPOABbl cpaBHeHHUs. lloTeHmmMan 3yekTpoja Kak aHAJIUTUYECKUM curHain. HMonomerpus.
HonnanoBckuit u  auddy3uoHHBId moTeHIMaNbl.  Kiaccudukanus HMOHOCEIEKTUBHBIX
ANEKTPOJIOB. YpaBHeHUEe Hukonbckoro-Oi3enmana. MeToibl KOTMYECTBEHHBIX ONMpPENENeHUN 1
ycnoBus ux npuMeHenus. [Ipsmas norenimomerpus (pH-merpusi, nonometpus). Bosmoxnoctu
metona. Meroiel TuTpoBaHus. OOpaboTKa KPUBBIX MOTEHIIHOMETPUIECKOTO TUTPOBAHHUSL.

BoasTamnepomerpuueckue metonbl aHanm3a. Kiaccuueckas mossporpadwus. Ilomsipo-
rpaMMbl. MHTEepripeTannsa noasporpaMM. OCTaTOYHBIM M KOHIEHCATOPHBIM TOKH. YpaBHEHHE
noysiporpadudeckoit  BoiHbI  [elipoBckoro-UnpkoBuua. [loTeHIman  MOMYBOJHBI  Kak
KayeCTBEHHass  XapaKTepPUCTHUKAa  aHAJUTUYECKOro  CUTHaima. Bpibop u  Ha3HaueHHe
nossiporpadpuaeckoro  ¢ona. IlpemenvHbiii  AudY3MOHHBIH TOK KaK KOJUYECTBEHHAs
XapaKTEepUCTHKA aHAIWTUYECKOTO CHUTHaja. AmmepoMeTpudyeckoe TuTpoBanHue. OoOmias
XapaKTepUCTHUKAa METOJa M aHAJUTHYECKOro curHaiga. BwiOop ycinoBuil ammepoMeTpruuecKux
u3mepennil. [lpuHuunuanbHas cxeMa aMIepoMETPUIECKOro TUTpoBanus. KpuBbie TUTpOBaHUS.
[IpumepsI MPaKTUYECKOTO UCIOAB30BAHUS METO/1A.

Kynonomerpuyeckuii MeTos aHanmnsa

Knaccudpukanus  metogoB  KynoHomeTpuu. KonuuecTBO — anekTpuyecTBa  Kak
aHanuTU4ecKui curHai. [Ipsmas KynoHOMETpHUs M KYJIOHOMETpPUUYECKOE TuUTpoBaHue. Pacuer
KOJIMYECTBA  DJIEKTPUYECTBA, 3aTPay€HHOTO0  HA  DJJIEKTPOXUMHUYECKYKD  PEAKLHUIO.
Kynonomerpuueckoe turpoBanue. Bpibop Toka snekrponusza. [IpuHUMIUaNBHAsS cxema
YCTAaHOBKHM I KYJIOHOMETPHUYECKOro TuTpoBaHUs. [IpakTnueckoe NpHUMEHEHUE METOAa.
OnexTporpaBuMeTpudeckuii aHanu3. OOImas XapakTepUCTUKAa METOJa M aHATUTHYECKOTO
CUTHAJA.

OOmast xapakTepuCTHKa XpoMaTorpapuueckux MeTOAO0B. TeopeTndyeckue OCHOBBI
xpoMarorpaguieckux MeTonoB. Xpomatorpamma. [lapamerpsr ynepkuBanus. KadecTBeHHas u
KOJIMYECTBEHHAS XapaKTEPUCTUKH AHAIUTUYECKOTO CUTHANlA B KOJIOHOYHOW XpomaTorpaduu.
OU3NKO-XUMHUYECKHE OCHOBBI Xpomarorpadudeckoro mnporecca. Kraccupukauus MeTonoB
Xpomarorpauu MO arperaTHoMy COCTOSIHMIO (a3, 10 MEXaHHU3My pas3jeleHHus M crocoly
obopmiienuss mporecca. CremnmeHb pa3feNeHuss W KPUTEpUH CeleKTUBHOCTH. Kpwurepuit
paszgenenus. OnNTUMU3aIUs TPOLIECCOB  pas3zeneHuss cmecedl BemecTB.  KoadduumeHt
pactipenenenusi. OcHOBHOe ypaBHeHHE xpomarorpaduu. Css3b (GHOpMBI BBIXOAHOW KPUBOU C
U30TEPMOM  paclipeliesieHus B KOJOHOYHOW xpomarorpaduu. BricoTa, 5SKBHBajeHTHas
TeopeTnueckoi Tapenke. Kuaerndeckas Teopus xpomarorpaduu. Ypasaenue Ban-Jleemrepa.

lazoxkuakoctaast xpomarorpadus. OOmas xapakrepuctuka meroaa. [IpuHImMMHMamsHasS
cXema ra3oBoro xpomarorpada. YcTpoiCcTBO U Ha3HaueHue y3ja0B xpomatorpada. TpeboBanus,
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NpeabABIsEMbIE K HEMOBIKHOM U MOJIBMKHOHN (azam. [lerektopbl. MeToasl HACHTU(DHUKAIINN
BEIIIECTB B Ta30BOM xpomarorpaduu. MaeHTHUUKAIMS KOMIIOHEHTOB pa3/eiIseMbIX CMeced ¢
MOMOIIBIO JIOTApU(PMHUUECKUX HHICKCOB yaep:kuBaHUs. CrocoObl KOJMUYECTBEHHOTO aHAIM3a.
[TpuMepsl MPaKTUUYECKOTO UCIIOJIb30BAHUS ra30BOM XpoMaTorpaduu.

XKunxoctHas xpomarorpadus. Knaccupukanus MeTon0B KUIKOCTHOW XpoMaTorpaduu.
Ocobennoctn  BOXX. IlpuanunumanpHas cxema SKHAKOCTHOrO xpomarorpada. Twumsl
nerektopoB B BOXX. Kunkocrnoaacopounonnas BOXX. HopmansHo-(ha3oBbIil u oOparieHo-
(da30BBIl BApUAHTHI: COPOCHTHI, AITIOEHTHI, pa3jielisieMble BemecTa. Y paBHeHue Hokca. Meroabl
UACHTHU(HUKAIIMY BEIIECTB M KOJMYECTBEHHOro aHaim3a B BOXKX. [Ipumepbl mpakTH4eCcKOro
ucrionp3oBanus BOXX. PacnpenenurtensHas OymaxHas xpomatorpadus. KauecTBeHHas u
KOJINYECTBEHHAsI XapaKTEPUCTUKHU AHAIMTUYECKOTO curHama. OO6mactb mnpuMmeHeHus. [ emb-
xpomarorpadusi. [logswkHas u HemoaBwkHas ¢aspl. OOmee ypaBHEHHE, OIHCHIBAIOIICE
npoiiecc renp-xpomaTtorpaduu. BosmoxHocTu renb-xpomarorpaduu. [Ipumeps! mpakTudeckoro
ucnonp3oBanus. MonooOMeHHass U MOHHas xpoMartorpadus. TpeGoBaHUs, MperbsABIsSEMbIE K
peakiusiM HOHHOTO oOMmeHa. OcoOeHHOCTH HOHOOOMEHHOH Xxpomatorpaduu. Koucranrta
HOHHOTO oOMeHa. M3oTepmbl moHHOro oOmeHa. Katmonwtsl u aHwoHHUTHL. KodddunueHnt
cenekTuBHOCTH. MoHHas xpomarorpadus. biaok-cxema monHoro xpomarorpada. Paznensiomme
Y KOMIIEHCAIIMOHHBIE KOJIOHKH. AHAIUTHYECKUE BO3MOKHOCTH METO/A.

ABTOMaTHMYECKM W aBTOMATU3UPOBAaHHBIA aHanmu3. [lpyrue Meronpl aHamu3a.
JvckpeTHble aBTOMaTU4YeCcKue aHanu3atopsl. [IpuHuun neiictBus. HenpepbIBHBIA MPOTOYHBIN
aHaM3 W TOPOTOYHO-WHKEKIMOHHBIM aHanu3. [loHstne 00 aHaTUTHYECKOW  Macc-
criektpomeTpuu. CylHOCTh MeTOAA. AHAJIU3 OPraHUYECKUX BEIIECTB. DJIEMEHTHBIN aHaJu3.

4. O0beM AUCHMILVIMHBI B BUIbI Y4eOHOH padoThl

O6bem
Bunast yueOHoI paboThI
B 3aueTHEBIX B akagemuueckux
SAMHHIIAX gacax

OO6m1ast Tpy1I0€MKOCTh TUCIUILIUHBI 3.0 108

10 y4eOHOMY IIJIaHy ’

AYIUTOPHBIE 3aHATHUSA: 48/36 48
Jlexiuu (Jlek) 16/36 16
JlabopaTtopusie padoTs (JIP) 32/36 32

CamocrositenbHas pabota (CP) 60/36 60

Bt uTOroBoro KOHTPOJIS: 3a4€T C OLIEHKOH (3.0.) - -
O6bem

Buner yebnoit padoret B 3aueTHbIxX B actpoHOMHYeCKHX
eIMHUIaX yacax
OO6m1ast TpyI0EMKOCTh TUCIIUILIUHBI 3.0 81
10 y4eOHOMY IIaHy ’
AyIUTOPHBIE 3aHATHS: 1,33 36
Jlexmn (Jlek) 0,44 12
JlaGopatopusie pabotsl (JIP) 0,89 24
CamocrositenbHas pabora (CP) 1,67 45
By UTOroBOro KOHTPOJIS: 3a4€T € OLIEHKOH (3.0.) - -

AHHOTan U padoyeil NPOrpaMMbpl JUCHHUILIMHBI
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MoaenupoBaHue XHMHKO-TEXHOJIOTMYECKHX MPOLECCOB /IJIsl PAlIMOHAILHOTO
HCI0JIb30BAHUSA CHIPbEBBIX M JHepreTudeckux pecypcos (b1.B.09)

1.lenp AMCHUNIMHBI: TONyYEHUE CTyJAeHTaMH-OakajlaBpaMu 3HaHWA B O0JacTH
KOMIIBIOTEPHOTO MOJIEIUPOBAHUS XHWMHUKO-TEXHOJOTHUYECKUX IMPOLECCOB C MPHUMEHEHUEM
COBPEMEHHBIX CHUCTEM KOMIBbIOTEpHON MartemaTtuku, B yacTHOCTH MATLAB u VBA, a Takxke
npuoOpeTeHne UMM MPAKTUYECKUX HABBIKOB Pa3paOOTKU JAHHBIX KOMIIBIOTEPHBIX MOJIENEH ¢
OJIHOBPEMEHHBIM PEIICHHEM 3a/1a4 CTPYKTYPHOU U apaMeTpUUIECKOi HIeHTU(DUKAIINH.

2. B pe3yabTaTe u3yuyeHHus JUCUMILIMHBI 0aKAJIaABP T0JIKEH:

Osnademsp cienyoMMUA KOMIIETCHIUSMU:

o CIOCOOHOCTH MCIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUILUINH
B TMpodecCHOHAILHON JeATeIhbHOCTH, NPHUMEHSET METOJbl MAaTeMaTHYeCKOro aHamu3a u
MOJICIIUPOBAHUS, TEOPETUUECKOTO U dKCTIepuMeHTaIbHOTO nccienopanus (OITK-2)

o CIIOCOOHOCTh  HCIIOJIB30BAaTh COBPEMEHHBICE HMH(POPMAIMOHHBIE TEXHOJIOTHH,
IPOBOIUTH 00pabOTKy HMH(POPMALIUU C UCTIOIH30BAHUEM MPUKIIAIHBIX IPOrpaMM U 0a3 JaHHBIX
JUIsL pacueTa TEXHOJOTHYECKUX MapaMeTpoB OOOPYIOBAHMSI U MOHHMTOPUHIA MPUPOAHBIX Cpell
(TIK-3)

o CIOCOOHOCTH MPUMEHSATH COBPEMEHHBIE METO/IbI UCCIIEA0OBAHUS TEXHOJOTHUYECKUX
MPOLECCOB U TMPUPOIHBIX Cpel, HCIOIb30BaTh KOMIIBIOTEPHBIE CpEACTBA B HAy4yHO-
uccienoarensckoit padore (I1K-14);

o CIOCOOHOCTBIO MOJIENIMPOBATh HHEPro-U pecypcocOeperarone Mpouecchl B
npombinuieHHocTH (ITK-16).

3uamo:

METO/IBl TIOCTPOCHUSI DMIIUPHUUECKUX (BEPOSATHOCTHO-CTATUCTHYECKUX) U  (PU3UKO-
XUMHUYECKHX (TEOPEeTUYECKMX) MOJeNed XUMHUKO-TEXHOJOTHUECKUX TMPOIECCOB; METOIbI
UACHTU(DUKAIIMM MaTeMaTHYEeCKHX ONHUCAHUN TEXHOJOTHYECKHMX IMPOLECCOB Ha OCHOBE
OKCIIEPUMEHTAIBHBIX JaHHBIX; METOJbI OMTHUMH3AINH XUMHUKO-TEXHOJOTHYECKIX MPOIECCOB C
MPUMEHEHUEM IMIIUPUUYECKUX U/UIU PU3NKO-XUMUYECKUX MOJEIEH;

Ymemos:

NPUMEHSTh W3BECTHbIE METOJbl BBIYMCIUTEIBHOW MaTEMaTHUKH U MaTeMaTH4ecKOil
CTaTHCTUKH JUJIS PEIICHHs] KOHKPETHBIX 3aJad pacueTa, MOACIUPOBAHUSA, WACHTUDUKAINH U
ONTUMM3AIMK TIPU HCCIEIOBAHUU, MPOSKTUPOBAHUU M YIPABIECHUU MPOIECCAMH XUMHUYECKON
TEXHOJIOTMH, a TakKe YMETh HCIIOJNIb30BaTh B CBOCU TPAKTHUECKON HEATEIBHOCTH IS
TOCTHKEHUS 3TUX I1eJIel U3BECTHBIE MAKEThl MPUKIIAJAHBIX TPOrPAMM.

Bnaoemw:

METOJJaMH MaTeMaTH4eCKOW CTAaTUCTUKU Il 0OpabOTKU pe3ylbTaTOB aKTHBHBIX U
MACCUBHBIX IKCIIEPUMEHTOB, a TAK)K€ METOJAAMH BBIUYMCIMTEILHON MAaTEeMAaTUKH JJIsl pa3paboTKu
U pealin3allii Ha KOMIIbIOTepax aJlrOPUTMOB MOJICIMPOBAHUS, UACHTU(UKALIMKM U ONITUMHU3ALIUN
XUMHUKO-TEXHOJIOTUIECKHIX MPOIECCOB;

3. Kparkoe coaepxxanue TUCUUIIMHBI:

3.1. OcHOBHBIC TIPUHIIMITEI KOMITBIOTEPHOTO MOJICTHPOBAHUS XUMHUKO-TEXHOJIOTUYECKUX
nporeccoB (XTII). MaremaTnyeckue SMIUPUUYECKHE W MaTeMaTHYECKHE (DU3UKO-XUMHUYCCKHE
MOJIETM ¥ KOMIBIOTEPHOE MOJEIHpoBaHUE. JleTepMHUHHpPOBAaHHBIE U  BEPOSITHOCTHBIC
MaTemMaruueckue Mozenu. [IpumMenenre MeTo10I0TMH CUCTEMHOTO aHaIM3a AJIs pelIeHus 3aaa4
MojenupoBaHus. lIpuMeHeHHWe TPHUHIMIA «UEPHOTO SAINUKa» TPU  MaTeMaTHYeCKOM
MOJIETUPOBAaHUU. ABTOMaTU3UPOBAHHBIE CUCTEMBI NMpUKIaAHON nHbopMaTuku. Mepapxuueckas
CTPYKTypa XHMHYECKUX TMPOM3BOJICTB M WX MareMarudeckux wmojneneil. I[Ipumenenue
KOMIIBIOTEPHBIX MOJENed XUMHYECKHX IMPOLIECCOB MM aHaiu3a, ONTUMHU3ALMU U CHHTE3a
XUMHUKO-TEXHOJIOTHYECKNX cucTteM. OCHOBHBIE TPHEMBI MATEMATHYECKOTO MOJCIUPOBAHUS:
SMITUPUYECKUHA, CTPYKTYPHBIN ((PU3UKO-XUMHUYECKU) 1 KOMOMHUPOBAHHBIM (TEOPETHUCCKUH).
ITocTpoeHue cTaTM4ECKUX U JUHAMUYECKMX Mojeneil. Pemenue npsaMbix 3agad. IIpoekTHbll U
MOBEPOYHBIN (OIEHOYHBIN) pacueT mpolieccoB. Pemenue oOpaTHbix 3a1ad. [lapamerpudeckas u
CTPYKTypHasi HJICHTU(UKAIMS MATEeMAaTHYECKUX MOJeNe. YCTaHOBJICHHE aJeKBATHOCTHU
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MareMaTHueckux  Mojened. Crpareruss MpOBEACHUS  PAaCUYETHBIX  HCCIEAOBAaHUN U
KOMITBIOTEPHOT'0 MOJIETTMPOBAHUS pealbHBIX MPOILIECCOB.

3.2.IlocTpoeHune sMIUPUIECKUX MOJIETICH:

o dopMyaMpoBKa  33Jayd  ANOpOKCHMAalMM  JAaHHBIX  JJIs  OINHCaHUus
AKCIEPUMEHTAIBHBIX 3aBUCUMOCTEN M IMOJYYEHMs] SMIMPHUUECKUX MOJENEH MIpoueccoB. Bumisl
KpUTepUeB amnmpokcumanuu. Kputepuit merofa HauMEHbIIMX KBaapaToB. PemieHue 3amauu
allIPpOKCUMALMK Ul HEJIIMHEWHBIX M JIMHEWHBIX [0 IapamerpaMm Mojeneil. Marpuynas
dbopMynupoBKa 3aaud aNnmnpoKCUMAali. AHATUTHYECKUA U aJTOPUTMUYECKUN TMOAXOJbI IS
pelIeHus 3ala4yd anmpoOKCHUMAlMK MJI JIMHEWHBIX M JMHEApU30BAHHBIX MOJIEIEH METOJIOM
HAaUMEHBIINX KBAJPaTOB;

. 3aKOH HOPMAJIBHOTO pacHpe/eNieHUs] MJIsi BEKTOPHBIX CIyYalHBIX BEIUYUHBI U
OTIpeNieIeHNe HMX YHCIIOBBIX XapaKTePHCTUK. MaremMaTuyeckoe OXHJaHUE M JTUCIEePCHs IS
BEKTOPHBIX CIyYallHBIX BEJIWYMH. J(MCHIEPCHOHHBIA M KOPPENALMOHHBIN aHanu3. [loHarus
JUCIIEPCUM  BOCHPOU3BOAMMOCTH M aJE€KBAaTHOCTH, a TaKXe OCTaTOYHOM JMCIIEPCHUM.
Onpenenenne BHIOOPOYHBIX KOI(PPHUIIMEHTOB KOPPEISAIUU U Kod(DPHUIIMEHTa MHOKECTBEHHON
koppensiiuu. CTaTUCTUYECKUH TMOJIXOA K ONpPEIeNeHHIO OMMOOK M IMOTPEUIHOCTed B
JKCIIEPUMEHTANIBHBIX TOYKaX U3MEPEHUI;

o PErPECCHOHHBI M KOPPESALMOHHBIA aHAIN3 ISl TMOCTPOCHHS AMIUPHYECKUX
MoJeNeli Ha OCHOBE MaHHBIX IAacCHUBHOTO JKcrepuMeHTa. [loHATHA (QYHKIUM OTKIMKA W
¢dakTopoB. OCHOBHBIE JOMYIICHUS PErPECCHOHHOIO M KOPPEISUMOHHOro aHanuza. Kpurepuu
NPOBEPKH OJHOPOAHOCTH aucnepcuil. Bpibop BHIa ypaBHEHHMH perpeccuu, a TaKxke
onpezeneHue Ko3(PPUIMEHTOB pPerpeccud M HUX 3HAYMMOCTH C HCIOJB30BAHHUEM KpHUTEpUs
Creionenra. Ilpouenypa uckiIOYeHNsT HE3HAUUMBIX K03 duuueHToB perpeccun. OnpeneneHue
aJICKBaTHOCTHU PETPECCUOHHBIX MOJIENIEeN ¢ TTOMOIIIbI0 KpuTepust duiiepa;

o OCHOBHBIC TIOJIOXKEHUSI TEOPUU IUIaHUpPOBaHUA HKcrepuMeHToB (I): moiHbIHA
daxTopubiii skcnepument (IIP3) um obpaboTka ero pesynabTaroB. ONTHMaiIbHBIE CBOWCTBA
MaTpULIbl TJIAHUPOBAHUS U CBOWCTBO OpPTOroHaNbHOCTH. OnpeneneHue KodPHHUIMEHTOB
MoOJiele, MX 3HAaYMMOCTM M IIPOBEpPKa aJeKBaTHOCTH YypaBHEHHUs perpeccun. CBOMCTBO
poTaTabeTbHOCTH TOJIHOTO (DAKTOPHOTO IKCIIEPUMEHTA;

o OCHOBHBIC  TIOJIOKEHUS ~ Teopuu  IutaHupoBaHus  skcrepumeHTtoB  (II):
OpPTOTOHAJIBHBIA LEHTPaNbHbIH KoMno3uuoHHbIH mian (OLIKII) skcnepumenToB U o0paboTka
ero pesynpraToB. OOecredeHre OPTOrOHAIBHOCTH MAaTpPULbl MJIAHUPOBAHUS U OMIpEIeNIeHUE
BEJIMYMHBI 3BE3/IHOTO Tuieua. OnpeneneHue Kod3pPUIneHToB MOAETH, UX 3HAYMMOCTH U OLIEHKa
aJIecKBaTHOCTH ypaBHEHUSl perpeccuu. PacueTHoe BbIUMCIEHHE KOOPAMHAT TOYKH ONTHUMyMa
(9KcTpeMyMma);

o ONTHUMHU3ALMS IKCIIEPUMEHTAJIBHBIX HCCIEAOBAaHUNM C TNPUMEHEHHEM MeEeToja
bokca-Buibcona. OCHOBHBIE MOAXOAbI K ONTUMH3ALMHU SKCIEPUMEHTAIBHBIX HCCIEIOBAHUIM.
DKCIepUMEHTAbHO-CTATUCTHYECKU MeTon. CTpaTerusi IBMXKEHUS K ONTUMYMY IIEJICBOU
byakuun (QyHKIIMM  OTKJIHMKA) TPAAUEHTHBIM METOJOM. KpuTepuu MOCTHKEHUS «IIOUYTH
CTaIlMOHAPHON 00JacTW» M METOJBI YTOUHEHUS TOJIOKEHUSI ONTUMAIbHONW TOYKU B (DAKTOPHOM
MIPOCTPAHCTBE.

3.3. IlocTpoenne GU3NKO-XMMUUYECKUX MOJIENeil:

o 3Tanbl MaTEMAaTUYECKOTo MoJennpoBanus. GopMyIupoBKa TMIOTE3, MOCTPOCHHE
MaTeMaTHYeCKOT0 OMHCaHUA, pPa3padoTKa MOJECIHUPYIONIEro alropuT™Ma, MPOBEpKa aIeKBaTHOCTU
MOJIETM W WISHTU(PUKALUA HX TapaMeTPOB, PAcCUETHBIC HCCICIOBAHUS (BBIYUCIUTEIHHBIN
SKCTICPUMEHT);

o COCTaBJICHHE CHUCTEM YpPAaBHEHUN MAaTEMAaTHUYECKOTO OINHCAHUS IPOLECCOB U
pa3paboTka (BBIOOp) QJIFOPUTMOB HX peIIeHUs. BIOYHBIH NPUHIUI MOCTPOSHHS CTPYKTYPHBIX
MaTreMaTthdeckux Mmozeneid. O000IeHHOe ONMMCcaHue IBWIKEHUS TMOTOKOB (a3 B ammapaTrax ¢
INOMOUIbI0  TUAPOJMHAMMYECKHX  MOJEJIEH,  YYUTHIBAIOIIUX  COCPEJOTOYEHHbIE U
pacmnpenelieHHble MCTOYHUKM BellecTBa W 3Hepruu (Temsaorhl). JIokaiabHbIE MHTEHCHBHOCTH
UCTOYHHMKOB BEIIECTBA M TEIUIOTHI B IOTOKaX, COOTBETCTBYIOUIME pa3IUYHBIM (HU3IUKO-
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XUMHYCCKUX TIpOoIECCaM. OCHOBHBIE THIIBI ypaBHeHI/Iﬁ MaAaTEMATHYCCKOI'O OIIMCaHHuA XHUMHUKO-

TEXHOJIOTMYECKUX IPOLECCOB — KOHEYHblE, OOBIKHOBEHHbIE nuddepeHuanbube U
nuddepeHIaIbHbIe YpaBHEHHUS B YACTHBIX MPOU3BOAHBIX;
. MaTE€MaTHYECKOE MOJIEIUPOBAHUE CTALMOHAPHBIX W JIMHAMHYECKUX PEKHUMOB

THJIPABIMYECKUX MPOIIECCOB B TPYOOIPOBOAHBIX CUCTEMAaX, IMTOOAIBHBIC M JEKOMITO3UIIMOHHbIE
METO/bl PEUICHUS CHUCTEM HEJIMHEMHBIX YPABHEHUM, a TaKXKe SBHbIE W HESIBHBIE METObI
YHCJICHHOTO PELICHHsI CUCTEM OOBIKHOBEHHBIX IU((epeHanbHbIX ypaBHeHHH. CocTaBieHue
yYpaBHEHHUH MaTeMaTH4ecKoro omucaHusi mpouecca. [loctpoenne MHDOPMALMOHHBIX MaTpPHIL
MaTeMaTHYECKUX MOJENeH Uil BBIOOpa OOILIEro aaroputMa pEeUIeHUs — MOICTUPYIOIIEro
anroput™ma. Peamuzanusi ~ alropuTMOB — pELIEHUS ~ HEIMHEWHBIX U OOBIKHOBEHHBIX
muddepeHMaIbHbBIX ypaBHeHU. Onucanue crannoHapHbIX pexuMoB XTIl ¢ mpumeneHnem
CHCTEM JIMHEHMHBIX W HEJIWHEWHBIX ypaBHEHHUU. HTepalMmoHHBIE aNrOpPUTMBI PEUICHUS.
[Ipumenenne MeToq0B MpocThIX HTepauuii U HproToHa-Padcona mis momydeHHs perieHus.
[IpobGnema cxoauMMOCTH TIpoliecca penieHus. J{eKOMMO3UIMOHHBIM METOJ PEIICHUS CIIOMKHBIX
CHCTEM KOHEUHBIX ypaBHeHHMH. [locTpoeHne wHH-GOpMAIIMOHHON MaTpUIBl Ui BBIOOpA
ONTUMAJIFHOTO aJropuTMa peuieHus 3agadu. [lonsrue xectkoctu cuctem auddepeHInantbHbIX
YPaBHEHHH W KPUTEPUHU >KECTKOCTH. SIBHbIE (ObICTpBIE) W HEABHbIE (MEIJICHHBIE) METOJIbI
pemenust. Metonbl mepBoro (Metoa Ditsiepa), BToporo ( MoauUIIMPOBAaHHBIE METOBI Difyiepa)
u yerBepToro nopsnaka ( Meroq Pynre-Kyrra). Onienka TOYHOCTH METOJI0B — OIIMOOK yCeUeHHUSI.
[lepexoguple oOmMOKM ¥  OMWMOKA OKPYIJICHHS TpPU  YHUCICHHOM  HHTETPUPOBAHUH
nuddepeHabHBIX  ypaBHeHUH. CrocoObl 00ecrnedeHns CXOJUMOCTH PEIICHHS 3aJavyu.
[IpuMeHeHre HESBHBIX METOAOB Ui pELICHHUS JKECTKUX CUCTeM JudepeHInaTIbHbIX
ypaBHeHUH. OnpeneneHus mara MHTErpupoBaHus UTEPALIMOHHBIM MeToaoM. MetonoB KpaHka-
Hukonbscona (MeTop Tpamnenwii);

. MaTreMaTH4eCKOEe  MOJEIMPOBAHUE  CTALMOHAPHBIX  PEKHMOB  IPOLIECCOB
TEIUIONEepelayd B IUIACTMHYATBIX UM 3MEEBHMKOBBIX TEIJIOOOMEHHUKaX. MaTeMaTudeckoe
OIKMCAaHUE MPOLIECCOB C MPUMEHEHHEM MOJeiel UAeaTbHOTr0 CMEIIEHUS U BhITecHeHus. BbiOop u
rpaduyeckoe IMpeaCTaBlieHHEe AITOPUTMOB perieHus. [IpuMeHeHue CTaHIapTHBIX METOJIOB
BBIYMCIINTEIIbHON MAaTEMAaTHKU JJIs PEIICHUS 3a/1a4;

o MaTEMaTHYECKOE MOJEIMPOBAHUE CTAllMOHAPHBIX PEXKUMOB IIPOLIECCOB
TEIUIONEpelau B MPSMOTOYHBIX M MPOTUBOTOYHBIX TPYOUATHIX TEIMNIOOOMEHHUKOB, pEIIECHHUE
3agaun  Komm wu KkpaeBoil 3amaud NP HMHTETPUPOBAHHM  CUCTEM  OOBIKHOBEHHBIX
muddepeHMaIbHbBIX ypaBHEHUH. MaTemMaTnyeckoe OMHMCaHUe MPOIECCOB C MPHUMEHEHUEM
MoJieel uaeaibHoro BeiTecHeHus. Pemenue 3agaun Komm u kpaeBoii 3agaun. [IpeacraBnenne
QITOPUTMOB  BBIYMCICHHA B BHJAE HWH(POPMALMOHHON MATpPHUIBI CHCTEMBl ypaBHEHHH
MaTEeMaTUYeCKOr0 OMHUCaHUs M OJIOK-cXxeM pacueTroB. Maremarnueckoe omucanue XTII ¢
IPUMEHEHHEM CHUCTeM OOBIKHOBEHHBIX Ju(depeHnnanbupix ypaBHeHHNA. Onrcanne 0ObEeKTOB ¢
pacrpenesieHHbIMA B NPOCTpPaHCTBE MapamerpamMu. POpMynHpOBKa HAYaJIbHBIX M KPaEBBIX
yClIOBUM 3aja4 penieHus. UucieHHbld anroputMm 1-ro nopsaka juist pemieHus 3agaun Komm.
Metoa «IpuCTpeNKu» ISl PEIICHUs KPaeBOW 3aa4u;

o MaTEMaTHYECKOE MOJEIMPOBAHUE CTAllMOHAPHBIX PEXUMOB IPOLECCOB B
peakTtopax ¢ Mewaukod. OnucaHue MHMKPOKMHETHYECKMX 3aKOHOMEPHOCTEM IPOTEKaHMs
MIPOU3BOJIBHBIX CIOXKHBIX XUMHUYECKUX pPEaKIHi B KUIKOW (pase AT MHOTOKOMIIOHEHTHBIX
cucteM. OrmpeelneHne KIIOUEBbIX KOMIIOHEHTOB CIIOXKHBIX XMMHMUYECKHUX PEaKIUi c
NPUMEHEHHEM METOJIOB JIMHEWHOM anreOpsl - pPaHroB MAaTpPHUI] CTEXHOMETPUUYECKHUX
K03 puLIMeHTOB peaknuu. MaremaTHueckoe OnmMcaHue peakTOPHOro mporiecca ¢ pyOarkon s
MIPOU3BOJILHON CXeMbl IPOTEKAHUsI XMMUUYECKOH peakinu. BpiOop aaropuTMoB peuieHus 3agadu
C MpUMEHEHHEM MH(OPMAIIMOHHONW MaTPULIBI CUCTEMBI YPaBHEHHI MaTeMaTHYECKOTO OMUCAHUS
U TIPEJICTABIICHUS aITOPUTMA PEHICHHSI C TOMOUIBIO OJIOK-CXEMBI pacuera Ipolecca;

. MaTeMaTUYeCKOe MOJCIMPOBAHNE HECTAIMOHAPHBIX PEKHUMOB IMPOILECCOB B
peakTopax ¢ Memankoil. Maremaruueckasi MOCTaHOBKA 3aJauM ISl PEaKIUU C MPOU3BOJIBHOMN
crexuoMerpuueckon cxemoil. dopmynupoBka 3amaum Komum — 3agau ¢ HadalbHBIMHU
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ycnoBUsAMU. Pa3HOCTHOE TpeacTaBlI€HUE CHCTEMBl OOBIKHOBEHHBIX UG (HepeHIIHaTbHBIX
ypaBHeHui. [locTpoenne WHGOPMAITMOHHOW MATpUIIBl Il BBIOOpA ajropuTMa pEIICHHS.
I'paduueckoe mpeacTaBaeHUE AITOPUTMA PEIICHUs B BHJIE OJOK-CXEMBI pacyera;

. MaTEeMaTHYeCKOe MOJEIMPOBAaHUE CTAllMOHAPHBIX pPEXKUMOB B TpyOUaTHIX
peakTopax ¢ NpSMOTOYHBIM M ITPOTUBOTOYHBIM JBH)KEHUEM TEIJIOHOCUTENEH. MaTemaTuueckas
MMOCTAHOBKA 3a/1a4d JJIsl PEAKIUM C KOHKPETHOW CTEXHMOMETpUYECKOoil cxeMor. dopmynupoBka
3ajaun Komm — 3aauu ¢ HayaldbHBIMHM YCJIOBHUSIMA M KpPAeBOM 3aJauyM — 3aJa4dl C KPaeBbIMU
yclnoBusIMU. Pa3HOCTHOe TpelCcTaBlI€HHE CUCTEM OOBIKHOBEHHBIX U (epeHInalIbHbIX
ypaBHeHuii. IlocTpoeHne WH(POPMALMOHHBIX MATPHIl Ui BbIOOpa alrOpUTMOB pEIICHHS.
['padmyeckoe mpencTaBieHUe aIrTOPUTMOB PELICHUS B BUE OJIOK-CXEMbl PacyeTa;

. MaTEMaTHYECKOE MOJEIMPOBAHUE HECTALMOHAPHBIX PEKUMOB IPOLIECCOB B
TpyOUaThIX peakTOpax W YHCICHHbIE AalNTOPUTMBl TUCKPETH3AIMH JJsl PELICHUS CUCTEM
muddepeHIMaNbHbIX YpaBHEHU € YaCTHBIMU NPOM3BOAHBIMU. MaremaTHueckas MOCTaHOBKA
3a/1a4u I peaKUUU C KOHKPETHON CTEXUOMETPUUECKOU cXxeMoi. POpMyIMpOBKa HaYaIbHBIX U
rpaHnyHbIX  yciaoBuil. [IuddepeHnuanbupie ypaBHEHHSI B YacTHBIX MPOU3BOAHBIX -
SIUTMIITUYECKOT0, TMapaboIM4eckoro W THUIepOOINYeCKOr0 THIOB. AJTOPUTMBI  PELICHHUS
ypaBHEHUU mapaboiuyeckoro tuma. MaTemaruueckas MOJENlb XMUMHUYECKOTO MpEeBpalleHUs B
U30TEPMHUYECKUX YCIOBHUSX JJISI HECTAIMOHAPHOI'O Mpollecca B TPyOUaThIX amlmaparax ¢ y4eToM
MPOJOJIBHOTO TEPEeMENINBAHUS U C TMPUMEHEHUEM OJHomapamerpudeckoil auddy3noHHON
MOJIENIU JJISl ONUCAHUS THIPOAMHAMHYECKOW 0OCTAaHOBKM B PEAKIIMOHHOM IOTOKE. AJITOPUTMBI
pelieHus B BHJE CHCTEM  HEJIMHEWHBIX  ypaBHEHUH, a Takke OOBIKHOBEHHBIX
Qg depeHIMaIbHbIX YPaBHEHUH TIEPBOTO U BTOPOT'O MOPSIKOB;

. MaTeMaTH4eCKOEe  MOJEIMPOBAaHUE  CTALMOHAPHBIX  PEKHMOB  IPOLIECCOB
HENpPEepPHIBHOW MHOTOKOMIIOHEHTHOW pekTudukauuu u abcopOuuu. MaremaTuueckoe onrcaHue
npolriecca MHOTOKOMIOHEHTHOM peKTH(UKAaWU B Tapenb4yaroil KojloHHE. MojenupoBaHue
¢da3zoBOro paBHOBEeCcHs U IIpolEccCa MAaccolepelayd Ha Tapeiakax B MHOTOKOMIIOHEHTHBIX
cucreMax. Y4YeT TEIUIOBBIX OalaHCOB Ha Tapeinkax INpu MOJEIMPOBAaHUHM Tpolecca B
PeKTU(UKAITMOHHOW  KOJIOHHE.  J[eKOMITO3MIIMOHHBIA  aJdrOpUTM  pacuera  Ipoiiecca
peKTHHUKAIMM B KOJOHHOM  ammapare. MaTemaTudyeckoe  ONHCaHHWe  Ipoliecca
MHOTOKOMIIOHEHTHOM a0copOnMM B HACaJOYHON KOJOHHE. MoenupoBaHue Tpolecca
MHOTOKOMIIOHEHTHOW MaccCoIlepeiaud B CEKLMSX HAacaJ04HON KOJOHHBL. AJTOPUTM pEIIECHUs
KpaeBoii 3a1a4uu 111 MOJEIUPOBaHHUSI Ipoliecca abcopOLuy B HACaI0YHOM KOJIOHHE.

3.4. OCHOBBI ONITUMHU3AIUN XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB:

. penieHue 3aaad ONTHUMHU3ALMM C TEPMOAMHAMUYECKHMH, TEXHOJOTHMYECKUMH,
SKOHOMHYECKHMH, TEXHUKO-3KOHOMHUYECKUMH U SKOJIOTMYECKUMHU KPUTEPUSIMH ONTUMAJIBbHOCTH.
OnTtumaneneie pecypcocOeperatonue XTII. Bbeibop kpuTepueB ONTHMATbHOCTH (IIENEBBIX
byakumii). DopMyIUpOBKa MHOTOKPUTEpPHANBHOW 3amayn  onTuMmu3anuu. OcoOeHHOCTH
pemieHuss  onTtUMM3anuOHHBIX 3amad XTIl mnpu  HaIMuuM  HECKOJIBKUX  KPUTEPUEB
ONTUMAIBHOCTH, OBPKHOM XapakTepe 1eJeBoi (PyHKIMN U HATMYUHA OTPaHUYCHHUH 1-r0 U 2-TO
pona;

. ITOPUTMBbI OJJHOMEPHON 1 MHOTOMEPHOW ONTUMU3AIMU. MeTOIbl CKAHUPOBAHUS,
JIOKAJIM3allui SKCTPEMYMa, 30JI0TOro cedeHus W uucen PuboHaum B ciayyae OJHOMEPHOMU
onTUMH3alMHU. MeToIbl MHOTOMEPHOIN ONTUMU3ALUN HYJIEBOTO, IEPBOTO U BTOPOTO MOPSIKOB.
CUMIUIEKCHBIE, CIIy4yallHbl€ W TpPaJUEHTHbIE METOAbl MHOTOMEpPHOW ONTUMH3auu. Meron
mrpadHbIX GYyHKINH.

3.5. 3aknroyeHue:

. IIpuMeHeHne KoMbloTepHbIX Monened XTIl npu npoekTupoBaHMM XMMHUYECKUX
npousBogcTB — B CAIIP. 3agaun cuctem aBromaTusupoBaHHoro npoextuposanus (CAIIP) u
CTPYKTypa CHCTEM KOMIIBIOTEpHOTO MpoekTupoBanus. MHdopMannoHHOE M MaTeMaTH4ecKoe
obecnieuenne CAIIP. ABTOMaTH3MpOBaHHOE NMPOEKTUPOBAHHE C MPUMEHEHHEM KOMITbIOTEPHBIX
mogenen XTII;
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o MPUMCHCHUC KOMITBIOTCPHBIX

XTII npu

YIPaBJICHUH

texHonorndyeckumu npoueccamu — B ACYTII. Komnbrorepaoe moaenuposanue XTII B pexxume

peambHOro BpemeHU. CucteMbl TpsSMOro 1U(POBOTO

(KOMIIBIOTEPHOT0)  yIpaBJICHUS

TEXHOJIOTHYEeCKUMU TiporieccaMu. OCOOEHHOCTH peanu3anu KoMmbioTepHbix mMojeneit XTII B
aBTOMATH3UPOBAHHBIX CHCTEMAaxX YIpaBiIeHHs TexHonornueckumu npoueccamu (ACYTII).

4. O0beM IMCUMILIMHBI M BUIbI Y4eOHOH padoThl

KonnuectBo

3a4CTHBIX CIUH.

AxazeM. yacoB

O0mast Tpy10eMKOCTb JUCHMIIIIHMHBI 3 108
B ToMm uncie Ha 06yueHue 3 108
AyIMTOpPHbIE 3aHATHS: 1,33 48
Jlexiun 0,89 32
IIpakTrueckue 3aHATHS - -
JlaGopaTopHbie pabOTHI 0,44 16
CamocrosiTesbHasi padora 1,66 60
Pacuetno-rpaduueckne paboTsl - -
Jlpyrue BUJbI CAMOCTOSITEIbHOM PabOThI 1,67 60
Bua urorosoro kourpoJis 3Hanni (1udd. 3auér) - -
KonuuectBo Actp. yacoB
3a4ETHBIX €JIMH.
O0mas TpyA0eMKOCTb 1M CHMILJIMHBI 3 81
B Tom uncie Ha o6yuenue 3 81
AyIMTOpHBIC 3aAHATHS: 1,33 36
Jlexknun 0,89 24
IIpakTrueckue 3aHATHS - -
JlaGopaTopHbie pabOThI 0,44 12
CamocTosiTesibHast padora 1,66 45
PacuetHo-rpaduueckue padboTh - -
Jlpyrue BUbI CaMOCTOSITEILHON pabOThI 1,67 45

By uTOroBoro KOHTpoJs 3HaHui (Audg. 3a4éT)

AHHOTAIUA AUCHHUILIHHBI

Opranuyeckasi XumMus 4 po0J1eMbl PAMOHAJIBLHOT0 HCI0Jb30BaHus pecypcos (b1.B.10)
1. Heap AucUMMIMHBI — IPUOOPETEHHE CTYACHTaAMU 3HAHUI O CTPOCHHUU OPTaHUYECKHUX
COCMHEHUHN, OCHOBHBIX XHMMHUYECKUX CBOMCTBAaX pAa3JIMYHBIX KJIACCOB
COCMHEHUH U METOaX MX MOIY4YEHUSs, KaK IPOMBIIUIEHHBIX, TaK U TaOOpaTOPHBIX.
2. B pe3yabTare n3yueHusi AMCUMILIMHBI CTYIEHT J10JI5KEeH:
Oénaoams cnenyrommmu npodeccuoHanbHbIMU KomreTeHusamu (I1K):
- CIHOCOOHOCTBIO OCYIIECTBIISITH TEXHOJOIMYECKHUH TMPOLECC B COOTBETCTBUH C
PErIIaMCHTOM U HCIIOJIb30BATh TCXHUUYCCKHUE CPCACTBA IAJIA U3MCPCHHA OCHOBHBLIX ITApaMCTPOB
TEXHOJIOTHYECKOTO TpOoIiecca, CBOMCTB chIpbs U npoaykiuu (I1K-1);

- T'OTOBHOCTBIO HU3y4yarb HAayYHO-TCXHHUYCCKYIO

uH(pOpMaIHIO,

OTEUYECTBEHHBINA U 3apyOCKHBINM OMBIT 10 TeMaTuke ucciuenoBanuii (ITK-13)

- CIIOCOOHOCTBIO IUIAHUPOBATh  JKCIIEPUMEHTAIbHBIC

0o0pabaThIBaTh M aHAIM3UPOBATH MoJydeHHbIE pe3ynbTarhl (ITK-15).
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3namo:

— TEOPETUYECKHE OCHOBBI CTPOCHHUS W CBONCTB PA3JUYHBIX KJIACCOB OPTaHUYECKUX
COCIIMHECHU;

— CHOCOOBI TIOMYYEHUS W XHUMHYECKHE CBONCTBA OCHOBHBIX KJIACCOB OPTaHUYECKUX
COCIMHECHU;

— OCHOBHBIE MEXaHU3MBI POTEKAHUS OPTAHMYECKUX PEaKIIHi;

Ymemo:

— TMPUMEHSATh TEOPETUYECKHE 3HAHWS JUIsI CHHTE3a OPraHUYECKUX COCIMHCHHI
Pa3JIMYHBIX KJIACCOB;

— aHAJIM3UPOBATH U MPEICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCTUHCHHUIA;

— COCTaBJISITh CXEMbl CHHTE3a OPIraHUYECKUX COCTMHEHUMN, 3aIaHHOTO CTPOCHHS;

Bnaoemo:

— OCHOBaMH HOMEHKJIATYphI U KIIACCU(UKAIIUN OPTaHUYECKUX COCAMHECHU;

— OCHOBHBIMH T€OPETHYECCKUMU TIPEACTABICHUSIMU B OPTaHUUECKONU XUMUU;

— HaBbIKAMU OOOCHOBAaHHS PAIMOHATBHBIX CIOCOOOB TONYUYEHHUS OPTraHUYECKHUX

BEIIIECTB.
3. Kparkoe conep:kanue IHCIUNIHHBI
["anoreHonpon3BOIHEIE. Knaccudukanms. Howmenxkiarypa. AJKuII- u

AUTWITATOTeHUIBl.apOMaTHUeCKue  ramoreHuasl.  M3omepus. Homenkmatypa.  CrocoObl
nonydeHus. [IpocTpaHcTBeHHOE M 3JIEKTpOHHOE cTpoeHue. dusnueckue cBoicTBa. Peakunu
HYKJICOWIHHOTO 3aMelieHusi W oTmierieHus. [loHsTHe HYyKICOPUIHBHOCTH W OCHOBHOCTHU
peareHToB. AMOUJICHTHBIE HYKJICO(PUIbHBIE PEareHTHI.

MerauiopraHuyeckue  CO€OUHEHMSA. Tumbl  CBSA3€M B DJIEMEHTOPTAaHUYECKHUX
coemuHeHUSAX. CrocoObl TMOMy4YeHUs JIUTUA- W MarHUHOPraHWYECKUX coeauHeHui. Peakius
I'punbspa, mexanusMm. Peakiinu ¢ kapOOHMIEHBIMEA COSTUHECHUSIMU.

Crouptel. @®enomnbl.  [IpocThie 3dupbl. DnokcucoequHEHUs. AJBIETHABI, KETOHBI.
KapOoHOBBIE KHCIOTHI M WX MPOU3BOJHBIC. B KaXIOM Kjlacce paccMaTpUBAIOTCS CIICTYIOIINE
paszenbl: HM30MEpHs, HOMEHKJIAaTypa, (QHU3WYeCKHe U XHUMHUYECKHE CBOMCTBA, CIOCOOBI
MOJTy4YeHHS. MeXaHu3Mbl peakiui.

ManounoBeiii 3¢up. Ilomyuenne. Crpoenune, CH-KucmotHocts. Peakumm koHmeHcanuu
MaJIOHOBOTO 3()Hipa ¥ MAJIOHOBOW KHUCIOTHI C albJeruaaMu. AMHHOKHUCIOTHL. [[ukapOOHOBBIE
KHCJIOTBI.

A3oTcoaepikaiue COeIUHEHUSI. Hutpocoenunenus. Amunbl. B kaxgom kiacce
paccMmaTpuBaroTCs CleAyIONIne pa3ielibl: H30Mepusi, HOMEHKIATypa, (GU3HUUECKUe U XUMUYECKHe
CBOWCTBA, CIIOCOOBI MoTyueHus. MeXaHU3Mbl peakLui.

A3a- 1 1Ma30COeIUHEHN

[lonyuenune nua30COEAVMHEHUN pPEaKUMEH [OUAa30THUPOBAHUA: YCIOBUS IIPOBEICHUS
peakuuu U MexaHu3M. @Du3Myeckue CBOMCTBA. XHUMHUYECKHE CBoiicTBa. llonmyuenue wu
MPUMEHEHUE a30COECTUHECHUM.

4. O0beM y4eOHO JUCHUIJIMHBI

Ob6beMm
Bun yuebnoii paboTsl B 3aueTHEBIX B axkamemmuecknx
€IMHUIIAX gacax

O0mast Tpy10eMKOCTb JUCHMIIIIMHBI 5 180
10 y4eOHOMY ILIAHY

AyIMTOpPHbIE 3aHATHS: 64/36 64
Jlexmn (Jlek) 32/36 32
[Tpaktuueckue 3ansatus (I13) 32/36 32
JlaGopaTtopust - -
CamocrositesbHas padora (CP): 80/36 80
Jpyrue BUIbI CaMOCTOSITEILHON paOOThI 80/36 80
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\ Buja koHTpOJISi: 3a4eT / IK3aMeH \ 1 | JIk3ameH (36) |

O6bem
Buzt y4eOHoi paboTsl B 3aueTHbIX B actponomuueckux
eAMHUIIAX yacax
O0mast Tpy10eMKOCTb JUCHHUILIIMHBI 5 135
10 y4eOHOMY ILIAHY
AyIMTOpPHbIE 3aHATHS: 1,78 48
Jlexuuu (Jlek) 0,89 24
[Tpaktuueckue 3ansatus (I113) 0,89 24
JlaGopaTtopust - -
CamocrositesabHas padora (CP): 2,22 60
Jpyrue BUIbI CaMOCTOSITEILHON paOOTHI 2,22 60
Buja koHTpOJISi: 3a4eT / IK3aMeH 1 Jk3ameH (27)

AHHOTAIUA JUCUUILUIHHBI
DU3NKO-XUMHYECKHE OCHOBBI IIPOLECCOB PALIHOHAJBHOI0 HCII0JIb30BAHUSA ChIPbEBBIX
pecypcos (b1.B.11)

1. lean u 3aga49u TUCUUILIMHBI

Heap AUMCHMIVIMHBI — O3HAKOMHUTBCA C TEPMOJMHAMUYECKOW TEOPHEN PACTBOPOB
JMEKTPOJIUTOB U DJIEKTPOXUMHUYECKHUX IIeTel (raJlbBAHMYECKUX AJIEMEHTOB), TIOHATH OCHOBHBIE
KMHETUYECKUE 3aKOHOMEPHOCTU NPOTEKAHUS XUMHUYECKHUX IPOIECCOB, POJIb KaTaausa s
XUMUYECKON TEXHOJIOTHH.

3apaum u3ydeHus AUCIUIUIMHBI COCTOAT B CIEAYIOLIEM:

- MOHSATh NPUPOAY BO3HHKHOBEHHUS CKAayKa MOTEHIMAla Ha TPAHULE NMPOBOISALINX
¢a3 1 BO3MOXKHOCTH CO3/JaHUSI aBTOHOMHBIX HICTOUHUKOB 3JIEKTPUUYECKOM SHEPTuu;

- YSICHUTh Ba)KHOCTh YCTAHOBJICHUS MEXaHU3Ma U METOJOB HAXOXKIEHUsI CKOPOCTEH
XUMUYECKHUX PEaKUUH JUIsl UX MPAKTUUECKOW pealn3aluy;

- naTh  TMPEICTAaBICHUE O  COBPEMEHHBIX  SKCHEPUMEHTAIbHBIX  METOAax
MCCJIEI0BAHUS DJIEKTPOXUMUYECKUX SIBICHUN U KUHETUKUA XUMUYECKUX MTPOLIECCOB.

2. B pesyabraTe u3ydeHusi kypca «/lomosHuTe/bHbIE IJIaBbl (PU3HYECKOH XUMHID)
CTYJAEHT JI0JI2KEeH::

Oonaoamp cienyOmUMU KOMIETCHIIUSIMHA:

- CIIOCOOHOCTBIO ~ WCIOJIb30BAaTh  OCHOBHBIE  3aKOHBI ~ €CTECTBEHHOHAYUYHBIX
TUCIUIUIMH B TPO(ecCHOHANBHON NeATeNhbHOCTH, MPUMEHSATh METOJbl MAaTEeMaTHYEeCKOTO
aHaJn3a U MOJCIIMPOBAHUS, TEOPETUUECKOTO U dKCTIepuMeHTaIbHOTo rccnenoBanus (OITK-2).

3namp:

- OTJIMYUTETIbHbIE 0COOEHHOCTH B TIOBEJIEHUU PACTBOPOB AJIEKTPOJIUTOB, CBSI3aHHBIE
C IPOXO0XKJICHUEM DJIEKTPUYECKOTO TOKA;

- TEOPUIO TAJIbBAHUYECKUX SIBJICHUN;

- TEOPUH KUHETUKH, IYTH TEOPETUUYECKOr0 pacyeTa CKOPOCTEH XUMHUYECKUX
peakiuil ¥ OrpaHUYCHHS] B IPUMEHUMOCTH PACUETHBIX METOJIOB;

- OCHOBBI TEOpUH (HOTOXMMHYECKMX U IEMHbIX pEeaKIHid, OCOOEHHOCTH HX
CTaJUINHOTO NIPOTEKAHUS U YCIOBUS OCYILECTBIICHNUS;

- OCHOBHbBIE€ YePThl TOMOT€HHOT'O U T€TEPOre€HHOr0 KaTain3a, MPUUMHBI YCKOPEHUs
XUMHYECKOTO MpoIiecca B IPUCYTCTBUM KaTaIu3aTopa.

Ymemos:

- MIPUMEHATh KOHJAYKTOMETPUYECKHE W TNOTEHIMOMETPUYECKHE HU3MEpPEHUs IS
orpezieNieHus] TePMOJAMHAMUYECKUX (PYHKIMH XMMHUYECKUX PEaKIMi, KOHCTAHTHI IUCCOIMAIINH,
MPOU3BEJICHUS pacTBOpUMOCTH, pH pacTBOpoB u T.A.
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- IPUMEHATh  TEOPETHUYECKHME  3HAHMS M OKCIEPUMEHTAIbHBIE  METOJBI
uccienoBaHus (U3MYECKOM XUMHUHM JUIS PELICHUS BONPOCOB, BO3ZHUKAIOIIMX MPH H3YYEHUU
KMHETUKH XMMHYECKHUX PEaKIIMii;

- [IPOBOJIUTh AHAIN3 M KPUTUYECKH OLICHUBATH IOJYYECHHbBIE 3KCIEPUMEHTAIbHBIC
JlaHHBIE, 00001IaTh U JeNIaTh 000CHOBAHHBIC BHIBOBI HA 0a3e MPOBEAEHHBIX OTBITOB.

Bnaoemp:

- KOMILUIEKCOM COBPEMEHHBIX JJIEKTPOXUMHUYECKUX METOJIOB HCCIEAOBAHUS IS
OnpeeNeHUs] TEPMOIUHAMMYECKUX XapaKTEPUCTUK JIEKTPOIIMTOB U XUMUYECKUX PEaKLINM;

- METOJIaMU  ONpPENEICHUsT NOpsAJKa M CKOPOCTH pEaKLUu, YCTaHOBJIECHMS
JUMUTHPYIOIIECH CTAIUA U MEXaHU3Ma U3y4acMOU XUMHUUECKOU peaklivy;

- HaBBIKAMHUCOCTABJICHUS] TaJbBAHWYECKUX D3JIEMEHTOB Il LIEJIEd OINpEeAeIICHUs
TEPMOJIMHAMUYECKUX XAPAKTEPUCTHUK U KOHCTAHT PABHOBECHS UCCIIEYEMOMN PEAKINU;

- 3HAHUSAMHM OCHOBHBIX 3aKOHOB XMMHYECKONW KHUHETHKH, BIUSHUSA Pa3IUYHbIX
(dakTOpoB (TEMIeEpaTypsl, 1aBICHUS, KaTaTN3aTOPa) HA CKOPOCTh XUMUYECKON peaKIiy.

3. Kpartkoe cogep:xaHue JTUCUMIIIMHBI

PacTBOpBl  37eKTpONMTOB. JnekTtpocratuyeckas Teopus Jlebas-Xrokkens. Pacuer
AKTUBHOCTH U CPEJHUX MOHHBIX KOA((UIIMEHTOB aKTUBHOCTH CHIIBHBIX 3JIEKTPOJIUTOB B
pa30aBIEHHBIX M KOHIICHTPHUPOBAHHBIX DPACTBOPOB M PACTBOPAX YMEPEHHOW KOHIICHTPALUH.
VaenpHas U MOJSIpHAsE 3JIEKTPUYECKHE MPOBOAUMOCTH. CKOpPOCTh JBMXKEHHMS W MOJABUKHOCTH
noHOB. [IpenenpHble MOJSPHBIE AIIEKTPONPOBOJIHOCTH MOHOB. 3aKOH HE3aBUCHUMOIO JIBHKEHUS
noHoB Konbpayma. [IpuMeHeHre u3MepeHuil JIeKTPUIECKO MPOBOAMMOCTH JJIsI ONIPEICTICHUS
CTETIEHU M KOHCTAHTHI AUCCOLUAINH CITA0BIX IEKTPOIUTOB.

DNEeKTpOXUMHYECKHE CUCTeMBbI (11enu). Bo3HMKHOBEHNE cKauka MOTEHIIMajla HarpaHuIe
pazgena npoBogHukoB Iu Ilpona. JIBOMHONM 31€KTpUYECKHM CIOW. DJIEKTPOABMIXKYILIAS CHIA
raJlbBaHUYECKOIO0  AJIEMEHTA, JJEKTPOJHBIM MOTEHHHMAI. TepMoaMHAMUYECKass TEOpHs
raJbBaHUYECKUX SBJICHUH, ypaBHeHHe HepHcTa. Onekrpoxumuueckas (opMa OCHOBHOTO
YpaBHEHUS TEPMOJIWHAMUKH, TemriepaTypHbiii kodddunment SJC. Dnexrponst 1 wullpona,
ra3oBbl€ U OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIE AIEKTPOAbI. THUIBI TajJbBaHUYECKUX DJIEMEHTOB!
XUMHUYECKHE, KOHIIEHTPALKOHHBIE, C IEPEHOCOM U 0e3 nmepeHoca. XMMUYeCKUue UICTOYHUKHU TOKa,
TOIINBHBIE 3JIEMEHTHI.

Xumuueckasi KuHeTuka. CKOpOCTh XMMHUYECKON peakiuy, KOHCTaHTa CKOPOCTH, MOPSI0K
U MOJIEKYJISAPHOCTh peakiuu. KuHetnka HeoOpaTuMbIx peakiuil 1-ro, 2-ro, 3-ro u HyJI€BOTO
nopsaakoB. [uddepeHunanbuple ¥ UHTETpalibHbIE METOJbI OIpENeeHHUs] MOPAIKAa pPEaKlHU.
Cnoxuple peakuuu. [IpyHIMI ~ HE3aBUCHMMOIO MPOTEKAHUS 3JIEMEHTAPHBIX  PEaKLUM.
OOparumble, TMapauiebHBIE W TOCIEAOBATENIbHBIC peaknuu |-ro mopsaka. BrusHue
TEMIIepaTypbl Ha CKOPOCTb peakiuH, NpudimkeHHoe mpaswio Baur-I'odpda. YpaBhenue
Appennyca, nuddepeHanbHas U UHTErpaibHble (OPMbI ypaBHEHHUS. OKCIIOHEHIMAbHAs
¢dopma ypaBHEHHSI AppeHryca. DHEPrusl aKTUBALUHU U MIPEIIKCIOHEHIIMATbHBII MHOKUTEb.

Teopun XMMHUYECKOW KUHETUKU: TEOPHUS aKTUBHBIX COYJApPEHUN U TEOpHUs MEPEXOIHOIO
cocrosgnuss TIIC (akTUBMPOBAaHHOTO KOMILJIEKCA). OHTAJBIMA W DHTPONHS AKTHUBALIUH.
DOTOXUMUYECKHE peaKklnu. XuMudeckue u (porodusmueckre cTaauu, BTOPUYHBIE MPOLECCHI.
Kunernka ¢oroxumuueckux peakunid. CeHCHOMNIM3MPOBAHHBIE (POTOXMMUYECKHE PpEaKIUH.
[lenHble peakuuu, MEXaHU3Mbl 3apOXKIEHUS, Pa3BUTUS U 0OphIBa 1enu. Hepa3BeTBieHHbIE U
pPa3BETBIECHHBIE LIEMIHbIE peakUuu. BeposATHOCTHasT Teopusl Ppa3BETBIEHHBIX pEaKLUil.
[IpenenbHbIE SBIEHUS B LIEMHBIX PEAKLINAX, HUKHUN U BEPXHUU MTPEEIIbl BOCIUIAMEHEHUSI.

Karamu3. T'omoreHHelli u rereporeHHbli Karanu3. (OCHOBHBIE 3aKOHOMEPHOCTH
KAaTATUTUYECKUX peakuui. BnusHue katanuzaropa Ha TEPMOJAMHAMUYECKHE M KUHETUYECKHE
napaMmeTpsl peakiuu. CeleKTUBHOCTh KaTalu3aTopa, KaTaIuTH4YeCKasi akTUBHOCTh. | OMOTreHHBbII
katanu3. CIUTHBIA W pa3feibHbId MEXaHU3Mbl KaTaIUTUYECKOTO JCHCTBUS. DHEPreTUYECKHUE
qUarpaMMbl  B3aUMOJCWCTBHSI peareHToB ¢ KatanuzaropoM. OOmmii u cnenuduueckuit
KHCIIOTHO-OCHOBHOM  KaTaJu3. Karanmu3  komIuiekcaMM — MEPEXOAHBIX  METaJUIOB.
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DepMEHTAaTUBHBIN KaTanu3. l'eTeporeHHbI KaTanu3. TUIbl T€TEpOTreHHBIX KaTaJIU3aTOPOB.
3aKOH JIEMCTBYIOIINUX MOBEPXHOCTEN. KHHETHKA reTepOreHHbIX peaKIiHii.
4. O0beM y4eOHOH JUCHHILIMHBI

. B 32a4YeTHBIX B aKajieM.
Buawbi yueOHoii padoThI
eIMHUIAX yacax

O0mast Tpy10eMKOCTh JUCUMILIMHBI 10 y4eOHOMY 5.0 180
IJIaHy s
AyIMTOpPHbIE 3aHATHS: 1,78 64
Jlexuu (Jlek) 0,89 32
[Tpaktuueckue 3ausatus (I113) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
Buja koHTpoOJISi: 3a4eT / IK3aMeH sk3ameH (1,0) sk3ameH (36)

. B 324€THBIX B aCTPOHOM.

Buabl yueOHol padoThI
eIMHUIAX yacax

O0mast Tpy10eMKOCTh JUCUMILIMHBI 10 y4eOHOMY 5.0 135
IaHy ’
AyIMTOpHbIE 3aHATHS: 1,78 48
Jlexuuu (Jlek) 0,89 24
[Mpaktuueckue 3ansatus (I13) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
Buja koHTpoJIsi: 3a4eT / IK3aMeH sk3ameHn (1,0) k3ameH (27)

AHHOTAUIMSA THCHUTLTHHBI
JlaGopaTopHbIii NpakTUKYM 10 oprann4yeckoit xumuu (b1.B. 12)

1. e TUCHMMIMHBI — TPUOOPETEHUE CTYJACHTAMH OCHOBHBIX CHHTE3a OPraHUYEeCKUX
BEIIIECTB.

2. B pe3yabTare u3y4eHus AMCHUILIMHBI CTYI€HT 10JI3KeH:

Oonaoamp cienyOmUMU KOMIETCHIIUSIMHA:

- CHOCOOHOCTBIO OCYIIECTBIISITH TEXHOJOTMYECKUH TMPOLECC B COOTBETCTBHH C
peraaMeHToOM M HCIOJIb30BaTh TEXHUYECKUE CPEACTBA AJII M3MEPEHHs] OCHOBHBIX MapaMeTpoB
TEXHOJIOTHYECKOI0 IIpoLecca, CBOMCTB ChIpbs U npoaykuuu (11K-1);

- CHOCOOHOCTBIO CIIEUTh 3a BBHINOJHEHHMEM TMPaBUJ TEXHUKUM O€30MacHOCTH,
MPOU3BOJICTBEHHOW CaHUTApUM, TMOXKAPHOW OE30macHOCTH W HOPM OXpaHbl Tpyda Ha
npeanpusTusax (I1K-6);

-  TOTOBHOCTHIO H3ydaTh HAy4YHO-TEXHUYECKYI0 HH(POpPMAIUIO, aHAIM3UPOBATH
OTEUYECTBEHHBIN U 3apyOCKHBIN OMBIT 10 TeMaTuke uccienoBanuii (ITK-13)

- CHOCOOHOCTBIO TUIAHUPOBATh JKCIEPUMEHTABHBIE HWCCICOBAHMS, TIOTy4aTh,
o0pabaThIBaTh M aHAIM3UPOBATH MoJydeHHbIE pe3ynbTarhl (ITK-15).

3uamo:

- TEXHUKY O€30MaCHOCTH B JIA0OPATOPUU OPTraHUYECKON XHUMHUH;

- MPUHIIMITBI 0€3011aCHOT0 0OpaIIeHHsI C OPraHUYECKUMH COEIMHEHUSIMU;

- METO/Ibl ¥ BUJIBI XpOMaTOrpaduu 1ist OnpeieieHus COCTaBa PEaKIiMOHHON CMECH;

- TEOPETUYECKHE OCHOBBI CIOCOOOB BBIACIEHUS, OYUCTKH U HUIACHTHU(PHUKALUU
OpPTaHMYECKUX BEIIECTB;

- OKCIIEPUMEHTAJIbHBIE ~ METOJABl  MPOBEICHUS  OpPraHMYECKUX  peakiuii,
IIPOTEKAIOIIUX 10 PA3INYHBIM MEXaHHU3MaM;

- OCHOBHBIE OOIIME METOAMKHU B3aMMHOW TpaHCHOpPMAIMH KIACCOB OPTaHUYECKHUX
COEMHEHUM.
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Ymems:

- MPUMEHITh  TEOPETHYECKHME 3HAHMS M OKCIEPUMEHTANbHbIE  METOJBI
WCCJICIOBAHMSI OPraHUYECKOM XUMUH MPH PeIIeHUH MPo(ecCHOHABHBIX 33/1a4;

- chopmynupoBaTh ~ mpoOiieMy W O00OOCHOBAaTh  BBIOOp  TPHOOPOB U
9KCIIEPUMEHTAIBHBIX METOJIOB MCCIIEIOBaHMS, MIOCTAaBUTh LENH U 3aJja4d U HAMETUTh MYTH HX
JOCTHKCHHUS;

- CUHTE3UPOBATh COETUHEHUS 110 MPETI0KEHHON METOIUKE;

- MIPOBECTU BBIJCJICHUE U OYHUCTKY CHHTE3HMPOBAaHHBIX BEIECTB Ha OCHOBE
TEOPETUYECKUX 3HAHUU 110 OPTaHUYECKON XUMHH;

- BBIOMpATh pAIMOHANBHBIA CMOCOO BBIIEICHUS W OYUCTKH OPTraHUYeCKOro
COCTUHEHUS;

- MPEICTaBIsATh JlaHHble J1a0OpaTOPHOTO HCCIENIOBaHUS B BUIE TI'PAMOTHO
0(OPMIIEHHBIX METOJTUK;

- MIPOBOANTH aHAIIN3 U KPUTUYECKH OIICHUBATH MOJTYYCHHBIE SKCIIEPUMEHTAIBHBIC
JaHHbIE, 0000IIaTh U JeJIaTh 000CHOBAHHBIC BHIBOIBI HAa 0a3€ MPOBEAEHHBIX ONBITOB;

- BBIOpATh CIOCO0 MICHTU(UKALUU OPTaHUYECKOTO COSAMHEHUSI.

Bnaoemy:

- KOMIUJIEKCOM COBPEMEHHBIX IKCHEPUMEHTATbHBIX METOJIOB OPTaHUYECKON XUMHH
JUISI pEIIeHUs] KOHKPETHBIX MCCIIeI0BAaTENbCKUX 3a/1aY;

- AKCIIEPUMEHTATLHBIMHA METOJIAMU TPOBEACHHSI OPraHUIECKIX CHHTE30B.

- OCHOBHBIMH METOJIaMU UACHTU(DHUKAIIMN OPTaHUIECKIX COCTMHEHUN

- nprueMaMu 00pabOTKH U BBIJICIICHHUS] CHHTE3UPOBAHHBIX BEIIECTB;

3HAHUSIMH ~ OCHOBHBIX  3aKOHOB OpPraHMYECKOM XHUMUU s COJEPKaTEIbHON
MHTEPIIPETAMH MTOJIYYEHHBIX SKCIIEPUMEHTAIbHBIX PE3YJIbTAaTOB.

3. Kpartkoe cogep:xanue JUCUMIIIMHBI

BesomacHblie npuemsbl 1 ipaBuiia pabOTHI B TAOOPATOPUH OPTaHUIECKONW XMUMHH.

OO6mue meToabl paboThl B JabopaTopun opranndeckoi xumun. [locyna, Hanbosee 4acTo
npuMeHsiemas B Jaboparopun. HarpeBanme. Oxnaxnenue. IlepememmBanue. MeTos
UACHTU(DUKAIIMN U OYUCTKU OpraHUYecKHUX BeulecTB. MneHTu(ukanus opraHu4eckiux BEIIeCTB
IOCPEICTBOM pa3iuyHbIX BuAoB xpomarorpapuu (TCX, xpomarorpadus Ha Oymare,
noHooOMeHHass xpomarorpadusi, BDXKX), temneparypsl miaBieHuss W pedpakTOMETpUH.
MeToap! crieKTpaTbHON HIEHTH(PHUKALIUNN OPTaHUUECKUX COCTMHECHUH.

[lenn u 3amaunM 3KCIEpUMEHTa B OPraHMYeCKOM CHHTe3e. TeopeTHYecKue OCHOBBI
nporecca. Bweibop ycnoBmii peaknmu. Pacuer cuHTe3a. OOmue mnpaBuia TOATOTOBKH U
npoBeIcHUs cuHTe3a. TexHuka Oe3omacHoctu. [Ipubop mys nmpoBeneHus cunrtesa. [IpoBenenue
onbiTa. KoHTposib 3a XoqoMm peakuuu. Boigenenuwe, ounuctka u aHanu3 npoaykra. CHHTE3bI
BEIIECTB PA3IMYHBIX KJIACCOB OpPraHMYECKUX coeAuHeHui. [IpoBeneHne sKcrnepuMEHTAIbHbIX
METOJIOB MCCIIE0BAHUS PEAKIUH.

[IpoBenenue peakuuii, IPOTEKAIOIIUX IO MEXAHU3MaM:

- HyKJI€O(DHIILHOTO 3aMENICHUS — CHHTE3 TaJIOT€HAIKAHOB;

- HYKJICO(PWIHBHOTO TPHCOCTUHEHUSI — CHHTE3 CJIOKHBIX I(UPOB KapOOHOBBIX KHUCIIOT,
aMUI0B KapOOHOBBIX KUCIIOT, a30TCOACPIKAIINX aTbACTUIOB U KETOHOB;

- 2NEeKTPOoUIBHOTO 3aMEIIeHHs] B apOMaTHYECKOM psly — peaklUud HUTPOBaHUS,
OpoMupoOBaHUs, CYTb(PUPOBAHUS;

- peakuui AMa30TUPOBAHMS U A30COUETAHUS;

- peakuuil okuclieHUs (CUHTe3 areToHa, |,4-0eH30XMHOHA, OEH30MHOW KHCIOTHI) U
BOCCTAHOBJICHHS.

4. O0beM y4eOHOI TUCUMIITIMHBI
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Bunpl yue6HO# paboTh B 3auetnbix B akagewm.
eAMHUIIAX qacax
O01mast Tpy10eMKOCTb JUCHUMIIMHBI 10 Y4eOHOMY IJIAHY 2 g2
AyIMTOpHBIC 3aAHATHS: 32/36 32
Jlexmn (Jlek) - -
[Tpaktuueckue 3ansatus (I13) - -
JlaGopaTtopust 32/36 32
CamocrositesbHas padora (CP): 40/36 40
Buja koHTpOJISi: 3a4eT / IK3aMeH - 3ader

Bunsl yueOHoI paboThI

B 3aueTHBIX

B actponom.

eIMHUIAxX qacax
OO0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 2 54
AyIMTOpHBIC 3aHATHS: 0,89 24
Jlexuuu (Jlek) - -
[Tpaktuueckue 3ausatus (I113) - -
JlaGopaTtopust 0,89 24
CamocrositenbHas padora (CP): 1,11 30
Bua xoHTpoJA: 3aueT / IK3aMeH - 3auer

AHHOTanuA padoyeil MPOrpaMmbl AUCHUNIMHBI
JlabopaTopHbie padoThl N0 PU3NYECKON XUMHHU TNPOLECCOB PAIIMOHATBHOTO
HCIO0JIb30BaHUA ChIpbeBbIX pecypcoB (b1.B. 13)

1. Henu u 3a1a94 TUCHUILIMHBI

Heap AUCHUIIMHBI-O3HAKOMHUTb U PACKPHITH BO3MOKHOCTH OCHOBHBIX 0a30BBIX
OKCIIEPUMEHTATBHBIX METOJOB (PU3NYECKOW XUMHUH, HAYYUTh CTYJCHTa BUIETh O0JAcTH U
npenenbl MPUMEHEHUS! 3TUX METOJIOB MCCIEIOBaHUS, YETKO MOHMUMATh WX MPUHIMIHAILHBIC
BO3MO>KHOCTH ¥ OTPaHUYEHHUS MPU PEIICHUH KOHKPETHBIX SKCIEPUMEHTAIbHBIX 3a/1a4.

3agauyu u3ydeHus AUCHUILTUHBI CBOAATCA K (DOPMUPOBAHMIO Y CTYACHTA TBOPYECKOTO
MOIX0Jla K Pa3BUTHIO HABHIKOB (PU3MKO-XMMHUYECKOTO HCCIICOBAHUS, TPAMOTHON MOCTAHOBKE

7a00paTOPHOTO HCCIENOBAaHUS U HAXOXKICHUIO IyTel

0000IIEHUATIONYYEHHBIX SKCIIEPUMEHTAIBHBIX Pe3yIbTaToB.

2. B pe3yabTaTe u3yuyeHHs Kypca CTYAEHT J0JIKeH:

Oobnadamp cneyomuMU KOMIETEHIIUSIMHU:
— CIIOCOOHOCTBIO ~ HCITOJIb30BaTh ~ OCHOBHBIE

3aKOHBbI

€ro pcaiu3aluu,

aHalin3a H

CCTCCTBCHHOHAYYHBIX

JUCHUIUIMH B TPO(PECCHOHANBHON JEATEIbHOCTH, HPUMEHSATh METOJbl MaTeMaTHYECKOTrO
aHaJM3a ¥ MOJICJIMPOBAHUS, TEOPETUUYECKOTO U 3KCIIepuMeHTanbHoro uccnenoBanus (OIIK-2).

3name:

- MMPUHIHIIBI paGOTBI " CXCMBbI UCIIOJIb3YCMbIX U3MCPHUTCIIbHBIX YCTAHOBOK;,
- BO3MOXHOCTH MCTOAOB CICKTPOXMMHU [JIA TMPOBCACHHUA KAYCCTBCHHOI'0O U
KOJMYCCTBCHHOI'O aHalin3da XUMHYCCKUX CHUCTCM, OIPCACICHHUA TCPMOAWMHAMUYCCKUX CBOMCTB

XUMHUYCCKHUX BCHICCTB,

- KOHAYKTOMETPUYECKUHNUTIOTEHIIUOMETPUYECKU I
(akTUBHOCTEH |

TEPMOJMHAMHYECKUX  XapaKTEPUCTHK  DJIEKTPOIUTOB

METOJIbI

HaXO0KICHUS

Kod(puImeHToB

AKTUBHOCTH, KOHCTAHTBI JUCCOLIMAIINH, TEPMOANHAMUYECKUX XaPAKTEPUCTUK PEAKIUN);
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- (U3UKO-XMMHYECKHE METOIbl MCCIEIOBaHUs U aHaln3a (a30BbIX PaBHOBECHI B
OJIHO- U MHOTOKOMITOHEHTHBIX CHUCTEMAaX, MyTH MOCTPOCHUSI (PA30BBIX TUArPaMM COCTOSIHHUS;

- OKCIIEPUMEHTAIbHBIE METOABl M3yYCHHS KHHETUKH XHMHUYECKUX PEaKIui,
CIIOCOOBI OTIPeIeTICHUS] KOHCTAHT CKOPOCTEH U MOPSAIKAa XUMHUYECKUX PEaKIIU.

- KaJIOpUMETPUUYECKHE METOJIbI ONpeAeTeHHUs TeIIOEMKOCTH, TEIUIOBBIX 3(dexToB
U IPYTUX TEPMOXUMHUUYECKHUX CBOMCTB U3y4aeMbIX OOBEKTOB.

Ymems:

- MPUMEHITh  TEOPETHYECKHME 3HAHMS M OKCIEPUMEHTANbHbIE  METOJBI
uccieoBaHus PU3NYECKONW XUMHHU NP pEIIeHUH MPO(heCcCHOHANBHBIX 3a/1a4;

- chopMynupoBath npobiaemMy U 000CHOBATH BBIOOP IKCIEPUMEHTAIHLHOTO METO/1a
WCCJICIOBAHMSI, TIOCTABUTH LIETU U 33/1a9M K HAMETUTH ITYTH UX JOCTHUKCHHUS,

- MMPOBECTH MaTEMaTUYECKYI0 00pabOTKYy SKCIEpPHUMEHTAIBHBIX TaHHBIX Ha 0ase
TEOPETHYECKUX 3HAHUU 10 (PU3MUECKOU XUMUU;

- MPEJCTABIATH JaHHbBIE Ta00PaTOPHOTO MccaeI0BaHus B Tpaduueckoi hopme 1 Ha
OCHOBE TIOJyYEHHBIX 3aBUCUMOCTEH OIpPEAENsATh COOTBETCTBYIOLIUE TEPMOJUHAMHUYECKHE U
KMHETUYECKUE XaPAKTEPUCTUKUA XUMHUECKON CHCTEMbI U XUMHYECKOTO TIPOIIECcca;

- MPOBOANTH aHAJIU3 U KPUTHYECKH OLICHUBATH MOJIYYCHHBIE SKCIIEPUMEHTAIbHBIC
JaHHbIE, 00001IaTh U Je/IaTh 000CHOBAHHBIC BHIBOBI HA 0a3e MPOBEAEHHBIX OTBITOB.

Bnaoempy:

- KOMIUJIEKCOM COBPEMEHHBIX 3KCIIEPUMEHTAIbHBIX METOAOB (U3MUECKON XUMHH
JUISI pEIIeHUs] KOHKPETHBIX MCCIIeI0BAaTENbCKUX 3a/1a4;

- OKCIIEPUMEHTAIBHBIMA ~METOJAAMH HCCIICJIOBAHHSI COCTOSHUS ~XUMHUYECKOTO
paBHOBECHS M KHHETUKU XUMUYECKOTO MpoIiecca.

- nprueMaMu OOpaOOTKM TMOJIYYEHHBIX OINBITHBIX JAHHBIX JUIS BBISBICHHUS H
YCTAHOBJICHHSI B3aMMOCBSI3€d MEXIy TEpMOJMHAMUYECKUMH CBOWCTBaMU U (U3MYECKUMU
napaMeTpamH MpoIecca;

- 3HAHUSAMHM OCHOBHBIX 3aKOHOB (PU3MYECKOW XHUMHHM [UISI COZIEpKaTeIbHOM
MHTEPIIPETAMH MTOJIYYEHHBIX SKCIIEPUMEHTAIbHBIX PE3YJIbTAaTOB.

3. KpaTrkoe comepkanue Q1 CUUIIITHHbBI

[IpumeneHnne MeToAOB (UIUKO-XMMHUYECKOTO HCCIEIOBaHUS JUIsl  ONpeAeTIeHUs
TEPMOJMHAMHYECKUX U KHHETHYECKUX XapaKTEPUCTUK XUMUIECKUX CHUCTEM.

CHekTpoXMMHUUYECKHE  METOAbl  HccienoBaHUsA.KauecTBEHHbI  aHalIM3  BELIECTBA
(ompeneneHne MEXbSIEPHBIX PACCTOSHHUN, MOMEHTOB WHEpUUU MoJekyn). OmnpenenecHue
KOJIMYECTBEHHBIX XapaKTEPUCTUK (CTENEHU MAMCCOLMAIMM M KOHCTAHTHl JIMCCOLIMALIUU
AJIIEKTPOJUTOB, TEIIOEMKOCTH BEILIECTBA).

DIIEKTPOXUMHUYECKHUE METOJIBI uccinenoBanus. Kongykromerpus. Onpenenenue
KOHCTAHTBl JHUCCOIMAIMKA CIa00TO DIEKTPOJIUTA, CTENEHH IUCCOIMAIUU, JIIEKTPUIECCKOU
IPOBOAMMOCTH  MpU  OECKOHEYHOM  pa30aBiICHMM  KOHIAYKTOMETPUYECKHM  METOIOM.
[Motenumomerpust. OnpeneneHrne TEPMOINHAMUYSCKUX XapAKTEPUCTHK XUMHYECKON peakinu
(AH®, A.G®, A,S°), TemmepaTypHoro kodhdummenta IJIC (dE° / dT ), crangaptaoi DJIC (E°),
M3y4eHUE BIUSHUS 100aBOK Ha MOTEHLIKAN JIEKTPOa.

@®a30B0OE paBHOBECHE B OJHOKOMIIOHEHTHBIX cHUCTeMax. (DHU3UKO-XUMUYECKUN aHAIMU3.
N3ydenune 3aBUCUMOCTH CBOMCTB CHUCTEMBI OT €€ cocTtaBa. Kpuble oxnaxnenus. OnpeneneHue
cocTaBa IBTEKTHYECKOW cMmecH. [locTpoeHne AuarpaMm KHICHHS W JAMArpaMM IUTAaBKOCTH IS
OuHapHbIX cucTeM. OrpaHUYeHHAas PaCTBOPUMOCTD B TPEXKOMIOHEHTHBIX CHCTEMAX.

Xumuyeckoe paBHOBecue. OmpeneneHre KOHCTAHThl XHMHYECKOTO pPaBHOBECHUS U
TEIUIOBOTO 3P deKTa XUMUYECKOM peakliy Ha MPUMEpPEe peakuil pa3ioKeHu .

Tepmoxumus. Kanopumerpus. Omnpenenenune TEIJIOEMKOCTH BEILECTB
KaJIOPUMETPUUYECKUM METOJIOM.

4. O0beM yueOHOM JUCUUIJIMHBI
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BHb1 yueGHoi pagoThI B 32a4YeTHBIX B aKajieM.
eIMHHUIAX yacax

O0mas TpyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY 3,0 108

ILUIAHY

AyIMTOpHBIC 3AHATHS: 0,89 32

JlaGopaTtopust 0,89 32

CamocrositesbHas padora (CP): 2,11 76

Buj koHTpOJIsI: 3a4eT / IK3aMeH — 3a4yer

Bujtet yuesHoii pagoTe: B 32a4YeTHBIX B aCTPOHOM.

eIMHUIAX yacax

O0mast Tpy10eMKOCTh JUCUMILIMHBI 10 y4eOHOMY 3.0 81

ILUIaHY

AyIMTOpHbIE 3aHATHS: 0,89 24

JlaGopaTtopust 0,89 12

CamocrositesbHas padora (CP): 2,11 57

Bujx koHTpOJISI: 3a4eT / IK3aMeH - 3a4yer

AHHOTanua padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
JlaGopaTopHbIii NPAKTHKYM 110 NMPOLECCAM U aNlapaTaM XUMHYECKOH TeXHOJI0Tun
(b1.B. 14)

1. leab AucHMNJINHDBI:

3akperuieHue 3HAHUM, MOJYYEHHBIX TMpU uU3ydeHuH aucuumuinabl «llpomeccel u
anmnaparbl XMMHYECKON TEXHOJOTMH» B O0JAacTH OCHOB T'HAPABIMYECKHUX, TEIUIOOOMEHHBIX U
MAacCOOOMEHHBIX TPOIECCOB, YTO HEOOXOIUMO TpU MOATOTOBKE OaKalaBpOB MO JAHHOMY
HAIPABJIEHUIO JUIS HAYYHO-UCCIIEI0BATEIbCKON U IPOEKTHO-TEXHOJOTHUYECKON AESITENbHOCTH.

2. B pe3yabTaTe MH3y4YeHUS [UCUMILIMHBI O0ydalouuiics 1o mnporpamMme
0akaJjiaBpUaTa J0JIKeH:

o001ad0amp CAEAYIOMUMHA KOMIETEHIUSIMHU:

- CIIOCOOHOCTBIO MCIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B
npoecCHOHANLHON  ACSITENbHOCTH, TMPUMEHSITH METOIbl MAaTEeMAaTHYeCKOTO aHaiu3a u
MOJICIIUPOBAHUS, TEOPETUUECKOTO U dKcniepuMeHTaIbHOTo rccnenoBanus (OIK — 2);

- CIMIOCOOHOCTHIO UCTIOIB30BAaTh OCHOBHBIC €CTECTBEHHOHAYYHBIE 3aKOHBI JUISI TOHUMAHUS
OKpy>Karotiero mupa u sieaunit mpupoasl (OI1K — 3);

- TOTOBHOCTh OCBAaWBATh U IKCILUTYyaTHPOBATh HOBOE 000OpyAOBaHUE, IPUHUMATH YUaCTUE
B HWJIQXUBAaHUU, TEXHUYECKHUX OCMOTpAX, TEKYIIUX PEMOHTAX, MPOBEPKE TEXHUYECKOIO
COCTOSIHUSI 000pYyAOBaHuUs U MporpaMmHbIX cpeacts (I1K-7);

- CHOCOOHOCTBIO IUIAHUPOBATh 3KCIEPUMEHTAIbHBIE HCCIEJOBAHMS, IOJIy4aTh,
00pabaTbIBaTh U aHAJTM3UPOBATh MoydeHHbIe pe3yabTatsl (11K -15).

3namo:

- 3aKOHBI IEPEHOCA UMITYJIbCA, TETIOTHI U MACCHI;

- OCHOBHBbIE ypaBHEHHUS MPHUKJIAJHON THIPABIMKH W 3aKOHOMEPHOCTH MEpeMEelIeHUS
JKUJTKOCTEH;
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- OCHOBHBIE 3aKOHOMEPHOCTH IPOILIECCOB OCAXKICHHUS, (PIIBTPOBAHUS U TCUCHHS Uepes3
3EpHHUCTHIE CJIOU;

- pu3UYECKyI0 CYIIHOCTH MPOIECCOB TEIUIO- U MACCOOOMEHA; OCHOBHBIE KHHETUYECKHE

3aKOHOMEPHOCTH MacCOTIEPEHOCca ISl CUCTEM ra3(map)->KHIKOCTh;

- TUIIOBBIE MPOIECChl XUMHUECKOM TEXHOJIOTUU, COOTBETCTBYIOIIME annaparbl © METObI
WX pacyera.

Ymemn:

- OTIPEACIIATh XapaKTep ABUKEHUS KUIKOCTEH U Ta30B;

- HMCMOJIb30BaTh OCHOBHBIE KHHETHYECKHE 3aKOHOMEPHOCTH TEIIO- U MacCOMepeHoca
MIPU aHAJIM3€ TETUIOBBIX M MACCOOOMEHHBIX MPOIIECCOB;

- COCTaBJIATh MaTE€PHUATBHBIC U TETUIOBBIE OAIAHCHI JIsI CUCTEM Ta3(Imap )-KUJAKOCTD;

- pacCcuuTHIBATh MapaMeTPbl HACOCHOTO, TETIO- © MAaCCOOOMEHHOTO 000PY/I0BAHUS;

- COCTABJIATh TEXHOJOTUYECKHE CXEMbI U M300pakaTh Ha HUX OCHOBHBIE alllaparhl;

- aHAIM3UPOBATh HKCIIEPUMEHTAIBLHO TIOJYYCHHBIE M TEOPETHYECKH PACCUUTAHHBIC
MoKa3arenu paboThl anmapaTos.

Bnaoems:

- METO/IOJIOTHEH pacueTa THIPOMEXaHHUECKUX, TeTJIOBBIX U MACCOOOMEHHBIX MPOIIECCOB.

- METOJIaMH COCTABJIEHUS TEXHOJIOTUYECKHUX CXEM.

3. KpaTkoe conep:kaHue QuCHUIIHHbI

Ne /i HanmeHnoBaHue 1a00paTOPHBIX padoT

1 OnpeneneHne pesKuMOB TEUEHUS XKUJIKOCTEN.

2 N3yuenune nmpoduisi CKOpocTel MoToKa B TPYOOIIPOBOJIE.

3 I'unpaBaryeckoe CONpOTUBIEHUE B TPYOOIIPOBOAAX (METAIINYECKOM U
CTEKJISTHHOM) W DJIEMEHTaX TPyOOIPOBOIHOM apMaTypBhl.

4 OmnpezneneHre TUAPABINYECKOTO COMPOTHBICHHS MPSIMOTO y4acTKa TpyOOmnpoBoaa.

5 Ornpeperienne TaPaBIMIeCKOro COMMPOTUBIICHUS B AJIeMEHTaX TPyOOITPOBOTHOM
apMaTypsl (quadparma, 1pocceabHbI BEHTUIIb).

6 OnpeneneHre rTiAPOJUHAMUYECKOTO CONPOTUBICHUS CYXOM CUTYATON TapeKu
KOJIOHHOTO arapara.

7 Omnpenenenne ruipaBIMuECcKOro COIPOTUBIEHUS OPOLIAEMON CUTYATON Tapesku
KOJIOHHOTO arapara.

8 W3mepenne ruipaBIuyeckoro COpoTHBICHHU TPYOHOTO U MEXTPYOHOTO
IPOCTPAHCTBA TEMJIOOOMEHHOTO arapara.

9 KannbpoBka pacxogoMepa BECOBBIM METOIOM.

10 N3yuenne xapakTeprCTUK EHTPOOEIKHBIX HACOCOB.

11 Omnpenenenne ko3 duineHTa Temonepesadn B IBYXTPYOHBIX TEIJI000MEHHHUKAX.

12 Tennomepenqaya B~ METAUIMYECKOM M CTEKISSHHOM  KOXKYXOTPYOHBIX
TEMI000MEHHHUKAX.

13 HHTEeHCUBHOCTD TEIUIONEpEauy B MIIACTUHYATOM TEIIOOOMEHHUKE

14 N3yuyeHnue mporiecca HECTAlMOHAPHOTO TEIMJIOOOMEHA B ammapare ¢ MEIIaIKoW U
HOTPYHBIM 3MEEBUKOM.

15 Onpenenenne kKod(hPHUIIMEHTOB MaccoOTIadyd B Ta30BOM (a3e mpu HCmapeHuu
KUAKOCTH B BO3YILIHBIN MOTOK WJIM IIPH KOH/IEHCALIMY T1apa Ha TUIEHKE KUJKOCTH B
HacaJgo4YHOU KOJIOHHE.

16 Omnpenenenre Kod(pHUIMEHTOB MAacCOOTIAUYXd B JKUAKON (asze mpu JaecopOiuu
JMOKCHJIA yTJIepo/ia U3 BOJbI B INICHOYHON KOJIOHHE.

17 M3ydeHue cOBMECTHOTO TEIIO- U MacCOOOMEHa B HACaI0YHOM KOJIOHHE.

18 N3yuenune mporiiecca MpoCcToid MeperonkKu OMHAPHON CMECH U30IPOTIaHOJI-BO/IA.

19 W3ydenne npoiiecca mpocTol MEPEroOHKU OMHAPHON CMECH BOJA-THUJICHTJIHKOITb.

20 W3ydenue nporecca nepuoInieckoil peKTuuKauy OMHAPHON CMECH 3TaHOJI-BOJIA.
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21 Pazpnenenne pacTBOPOB HU3KOMOJIEKYJISIPHBIX BEIIECTB OOPaTHBIM OCMOCOM.

22 OnpeneneHne CKOPOCTH CBOOOMTHOTO OCAXICHUS TBEPIABIX YACTHI] W BCIUIBITHS
My3bIpEN B )KUIKOCTSX.

23 W3ydenue npornecca GuIbTPOBaHUS CYCIICH3HH.

24 I'maponrHamMuka HEMOJBUKHOTO U TICEBA00KMKEHHOTO 36PHUCTOTO CIIOSI.

4. O0beM y4eOHOI JTUCUMIIJIMHBI

Bunbt yueOHO pabOThI Bcero VI cemectp
3au. en. Ax. gac. 3au. en. Ax. gac.

OO0mass TPyIOEMKOCTh JUCIMIUIMHBI  T10

y4eOHOMY IIaHy 2 72 2 72

KonTakTHasi padora: 0,89 32 0,89 32

Jlexuuu (Jlek) - - - -

[Tpaktuueckue 3ausatus (113)

Jla6.paboTsl 0,89 32 0,89 32

CamocrositesbHas padora (CP): 1,11 40 1,11 40
Bux MTOroBOro KOHTpOJsi: 3a4eT € - - - -
OLICHKOM
Bunst yueOHoI paboThI Bcero VI cemecTp

3au. ex. Actp. yac. | 3au. ef. AcTp. yac.
OOmass  TpymOeMKOCTh  JWCHUIIIMHBI  I10
yueOHOMY TUIaHy 2 54 2 54
KonTakTHas padora: 0,89 24 0,89 24

Jlexumn (Jlek) - - - -

ITpaxTryeckue 3anatus (I113) - - - -

Jla6.paboTsl 0,89 24 0,89 24

CamocrositesbHas padora (CP): 1,11 30 1,11 30

Bua uTOoroBoro KOHTpOJIA: 3a4eT ¢ OLEHKOM

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
IIpoekTHpOBaHME MPOLECCOB M aNNAPATOB XMMUYecKkoi Texnosorun (b1.B. 15)

1. Heab AUCHUNIMHBL:

CylI1ecTBEHHO pacIIUpUTh, CUCTEMATHU3UPOBATh U MCIOJIb30BaTh Ha MPAKTUKE 3HAHUMN
OCHOB THJPABINYECKUX, TEIUIOBBIX U MACCOOOMEHHBIX IMPOIECCOB XUMHUYECKOW TEXHOJIOTHH,
MO3BOJIAIOIIMX BBIMTYCKHUKAM OCYILIECTBIIATh HAay4YHO- HMCCIEAO0BATENbCKYIO M MPAKTUYECKYIO
paboTy Ha IpeaNPUATHIX.

2. B pe3ynbrare M3y4eHHs AUCIUIUIMHBI OOyYaIOIIMICS 1O MporpaMMe OakaaBpuara
JTOJKEH:

o01a0ams CleayrOMMHA KOMIIETCHIIUAMMU:

- CIOCOOHOCTBIO y4YacCTBOBATh B COBEPIICHCTBOBAHWU TEXHOJIOTHYECKUX MPOIECCOB C
MO3UIUI HEPTO- U pecypcocOepekeHnsl, MUHUMH3AIMN BO3JACUCTBUS Ha OKPYXKAIOIIYIO Cpeny
(TIK-2);

- TOTOBHOCTHIO OOOCHOBBIBaTh KOHKPETHBIE TEXHHUYECKHE pELIECHUS IMpH pa3padoTke
TEXHOJIOTHYECKHX TPOIIECCOB; BHIOUPATh TEXHUUECKUE CPEJCTBA U TEXHOJOTHH, HApaBICHHBIC
Ha MUHUMHM3AIMIO aHTPOTIOTEHHOTO BO3ICUCTBHS Ha okpyxaromryio cpeny (ITK-5).

- CHOCOOHOCTBIO TUIAHUPOBAaTh JKCIEPUMEHTAIBHBIE HWCCICOBAHMS, TIOTy4aTh,
oOpabaThIBaTh 1

aHAJIN3UPOBATh NoaydeHHbIe pe3ynbTarsl (IIK-15).

3namo:
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- METO/IBI pacyeTa TeIUIo- © MaCCOOOMEHHBIX aliapaTos;

- OCHOBHbIE IPUHIIUIIBI OPraHU3aLUHU MPOLECCOB XMMHUECKON TEXHOJIOTUH;

- TUIIOBBIE MPOIECCHl XUMHUECKOM TEXHOJIOTUU, COOTBETCTBYIOIIME anmnaparbl ¥ METObI
UX pacuera;

- METOJIbI COCTABJICHUS TEXHOJIOTMYECKUX CXEM C HAHECEHHEM BCEX alIapaTroB.

Ymems:

- COCTaBIIATh MaTEPUATHHBIC U TETNIOBBIC OAIAHCHI JISI CUCTEM Ta3-KUIKOCT;

- paccuMTHIBaTh MapaMeTphl TEIJIO - © MaCCOOOMEHHOT0 000PYA0BaHUS U HACOCOB;

- moabupaTh CTaHAApPTHOE OOOpYyIOBaHUE, HCIOJNB3yeMOE B  XHUMHYECKOMH
MPOMBIIIIEHHOCTH.

Bnaaoemw:

- METOJIOJIOTHEW pacyeTa OCHOBHBIX MapaMeTpPOB TMJIPOMEXaHMYECKHX, TEIJIOBBIX U
MacCOOOMEHHBIX MPOIIECCOB;

- OCHOBaMH IMPaBHJILHOTO MO00pa TEIIO U MAaCCOOOMEHHOT'0 000PYI0BaHHS;

- METOJaMH COCTaBJICHHS TEXHOJOTMUYECKUX CXEeM H Trpapuueckoro H300paKeHUs
OCHOBHOTO 000pYAOBaHUSI.

3. KpaTtkoe coaep:xaHue THCHHILINHBI

Beenenune. Onmcanwe TPUHIUIUATIBHON CXEMbl PEKTU(OUKAIMOHHOW yCTaHOBKH
HEnpeprIBHOTO JAeiicTBus. CpaBHEHHE W OONACTH MPUMEHEHHS HACAIOYHBIX U Tapelb4aThIX
KosioHH. [locTpoenue paBHOBECHOW JTMHUM HAa OCHOBE MOJYYEHHBIX HHIUBUYaIbHBIX 3aJaHUM.

Monyns 1. Pacuer pekTu(huKamoHHONW KOJIOHHBI.

Pacuer HacagouHOWl © Tapenb4yaTod PEKTU(PHUKAIMOHHOW KOJIOHH HEMPEPHIBHOTO
neiictBus. MaTtepuanbHbId 0amaHC KOJOHHBEI. Pacder MUHMMAILHOTO U pabouero ¢uierMoBOro
gucna. lloctpoenue paboumx muHHME. PacdeT ckopocTH mapoB HW JAWAMETpa KOJIOHHEI.
Onpenenenre BBICOTHI ammapara. PacueT THUAPAaBIMYECKOTO COMPOTUBIICHUSI KOJIOHHBI.
CpaBHEeHHME JaHHBIX pacueTa HAcaJOYHOM M TapesbuyaTol KOJOHH. COIOCTaBlIEHHE HaHHBIX,
MOJTyYEHHBIX TI0 TPOrpaMMaM KOMIBIOTEPHBIX U PYYHBIX pacueToB. BIOOp KOJTOHHEI.

Monyns 2. Pacuer u BEIOOp TEMIIOOOMEHHUKOB.

Pacuer u BBIOOp TEMIIOOOMEHHUKOB (HMCIApUTENs, KOHIEHCATOpa, IOJ0TpeBaTels,
XOJIOIMIBHUKOB AUCTUJUIATA U KyOOBOTrO ocTaTrka) mo obmieii cxeme. CorocTaBiieHue JaHHbIX,
MOJYYEHHBIX 10 MpOTpaMMaM KOMITBIOTEPHBIX M PYYHBIX pacueToB. [ MIpaBIUYECKUil pacyer.
Br160op onTuMansHOTO BapraHTa TETUIOOOMEHHUKA.

Mogyns 3. ['mapoauHaMuyecKue pacueTsl.

Pacyer rumpaBIuyecKOro CONPOTUBJICHHS TPyOONpoBOJOB. Pacuer onTHUMambHBIX
TUaMeTpoB TpyOompoBo1oB. Pacder u moado0op HacOCoB.

Monyns 4. I'paduaeckoe opopmieHue.

TexHonoruueckass cxema. PekTu]UKalMOHHAs KOJIOHHA OMNPEACIEHHOrO0 THIA C
n300paxKeHHeM JieTalleil KOHTAKTHBIX 3JIEMEHTOB, PACCUUTAHHBIX B MOAYyJIe 1.

4. O0bem yueOHO TUCUUIJINHBI

VII cemectp

Buna yueOHoii padoThI
B akagem. yacax | B 3au. exmannmax

O0mast Tpy10eMKOCTb JUCHMIIIIHMHBI 72 2,0
AyIMTOpHBIEC 3aAHATHS: 16 0,44
Jlexuun - -
[Ipaktrueckux 3anstuii 3anstus (113) 16 0,44
CamocrosTenbHas paboTa: 56 1,55

BI/I,I[ HUTOTIOBOI'O KOHTPOJIA: 3a4€T
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VII cemectp

Buj yueOHoi1 padoThI B B

ACTPOHOMHYECKHX | 32a4eTHBIX

yacax eIMHHUIAX
O0mas TPyA0eMKOCTb 1M CHMILJIMHBI 54 2,0
AyIMTOpPHbIE 3aHATHS: 12 0,44
Jlekunn - -
[Ipaktrueckux 3anstuii 3anstus (113) 12 0,44
CamocrosTenbHas paboTa: 42 1,55
Buz nToroBoro KOHTpOJIS: 3a4€T

AHHOTanuA padoyeil NporpaMmbl Y4eOHOM U CHUNINHbBI
DJIeKTPOTEXHNKA U MPOMBbIILJIeHHast dJeKTpoHuka (b1.B. 16)

1. ean AMCHMNJIMHBI:

dbopMupoBaHre y O0Yy4arOUIMXCsS KOMIIETEHIMH, 00ECIIeYNBAIONINX TEOPETUUECKYIO0 U
MPAKTUYECKYI0 TOATOTOBKY BBIIYCKHUKA, YMEIOUIET0 BbIOMpaTh U  IKCILTyaTUPOBATh
IIEKTPOTEXHUYECKUE W DIIEKTPOHHBIE YCTPOMCTBA, BJAJCIOLIETO HABBIKAMU HCIOJb30BaHUs
COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUH AJIi aBTOMAaTU3MPOBAHHOIO MOJEIUPOBAHUS U
pacyéra 3JIEKTPUYECKUX U IIEKTPOHHBIX LICTICH.

2. B pe3yabTare u3yyeHHs JUCUHMILIMHBI O0y4YawIIMICA MO mporpamMme
0akajaBpHaTa q0JIKEH:

oénadems CIeNyOIUMHA KOMIIETCHIUSAMU:

- CIOCOOHOCTh peulaTh CTaHJApTHBIE 33Ja4d MPO(PECCHOHATBHON JEATEIbHOCTH Ha
OCHOBE WH(OPMAITMOHHOW U OMOIHOTrpaPUIeCcKOil KyIbTyphl C MPUMEHEHHEM WH(OPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH M C Y4ETOM OCHOBHBIX TpeOOBaHMH HH(POPMALMOHHOU
6e3onacuoctu (OIIK-1);

- CIIOCOOHOCTH MCHOJIB30BATH OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUYHBIX JUCIHIUIMH B
npodecCuoHaNbHOM  AESITENbHOCTH, MPUMEHSATH METOJbl MaTeMaTHUYeCcKOro aHaiu3a u
MOJIEJIMPOBAHUS, TEOPETUUYECKOTO U SKCIIEpUMEHTAIBHOT0 HccaenoBanus (OIIK-2).

3uamop:

- OCHOBHBIE TIOHATHS, ONIPEAEICHUS U 3aKOHBI MIEKTPUUECKUX LENEN;

- METOJIbl MOJEIUPOBAaHUs, aHAIM3a W pacy€ra Leneil MOCTOSHHOIO U IMEPEMEHHOIO
TOKOB, METO/I0JIOTHIO 3JIEKTPOTEXHUUECKUX U3MEPEHMUI;

- YCTPOMCTBO M MNPUHUUIBI pabOThl 3JIEKTPOTEXHUYECKOTO M  DJIEKTPOHHOTO
o0opynoBaHus, TpaHC(HOPMATOPOB, FIEKTPUIECKUX MAIINH, ICTOYHUKOB ITUTAHUSL.

Ymemo:

- TNPUMEHATh TEXHOJOTMM  MOJCIMPOBAaHHUA, aHalW3a, pacuéra M IKCIUIyaTaluu
INEKTPUUYECKUX CETEeH, MPOMBIIIIIEHHOTO 3JIEKTPO0OOpYA0BaHNUS U 3JIEKTPOHHBIX TPHUOOPOB;

- BBIOMpATh AJIEKTPOTEXHUUECKOE M DJIEKTPOHHOE OOOpYAOBaHHE ISl PELICHHUs 3a/ad
MIPOEKTUPOBAHUS U peATN3alMU XUMHKO-TEXHOJIOTMYECKUX IIPOLIECCOB U TPOU3BOCTB.

Bnaoemw:

- METOJIaMH MOJEJIIMPOBAHUS U pacy€Ta SJIEKTPUUECKHUX U AIEKTPOHHBIX LIETIEH;

- HaBBIKAMH TPAKTUYECKOH pabOThl C AIIEKTPUUYECKOW ammapaTypodl M 3JIEKTPOHHBIMH
YCTPOMCTBAMHU.

3. Kparkoe cogepkanue 1uCHUIINHBI

Beenenune. Ilpeamer, OCHOBHBIE TOHATHUS, METOAOJOTUA  AJIEKTPOTEXHUKH U
EeKTpOHUKU. KpaTkue wucropuueckue CBEACHMs. 3aJadyd M MECTO Kypca B IIOJIOTOBKE
OakanaBpa TEXHUKH U TEXHOJIOTHU.
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Mopnynb 1. DnekTpudecKkue nenu

1.1.  OcHOBHBIE oOmpeneyieHus, ONUCaHUd TapaMeTpoB M  METOJOB  pacyéra
ANEKTPUYECKUX LIETIEH.

OCHOBHBIE TOHATUS M O0003HAUYEHUS DICKTPUYECKMX BEJIMYMH U DJIEMEHTOB
JNeKTpuUYeckuXx 1emnei. OcCHOBBI 3nekTpobOe3onacHOCTH. (OCHOBHBIE TMOHATUS  TEOPHHU
JNEKTpUYECKUX Leneid. OCHOBHBIE IMPHUHLMIIBI, TEOPEMBI U 3aKOHBI JIEKTPOTEXHUKH. MeToasl
MOJICJINPOBAHUs, aHAJIN3a U PAaCUY€Ta JTUHEHUHBIX dJICKTPUYECKUX LEIIEeH ITOCTOSTHHOIO TOKA.

1.2. DaexTpuyecKkue u3MEPEHHs U IPUOOPHI.

MeTtonbl HM3MEpPEHUsl JJIEKTPUUYECKUX BEIMYMH: NIPSIMbIE M KOCBEHHBIE. AHAJIOIOBHIE
JIEKTPOU3MEPUTENbHBIE U LIU(POBBIE JIEKTPOHHBIE MPUOOPHI: YCTPONUCTBO, IPUHLIUI AECHCTBUS,
oOmacti mpuMeHeHHs. VI3MepeHHe OSIeKTPUYECKMX  BEJIMYMH: TOKOB,  HAaIPSDKEHHH,
COIIPOTHBIICHUH, MOIITHOCTH U DHEPTUU.

1.3.  AHanu3 u pacy€Tr JMHENHBIX LieNel IEPEMEHHOr0 TOKA.

Crioco0Obl mpencTaBieHuss (B BHAE BPEMEHHBIX AMAarpaMM, BEKTOPOB, KOMIUIEKCHBIX
qucea) M MapaMeTpsl (aMIUIMTyla, 4YacToTa, HadanbHas (aza) CHHYCOMIANbHBIX (QYHKIUIL.
MrHoBeHHOE, cpegHee W JEHCTBYIOIIEE 3HAYCHUsS IIEPEMEHHOIO0 CHHYCOMAAIBHOIO TOKa
(manpspxenust 1 DJ]C). AKTHBHOE, pEaKTHMBHOE M TOJIHOE CONPOTUBIICHUS BETBU. MOIIHOCTH B
Hensx nepeMeHHoro toka. Kosddumuent momuoct (cos([)) ¥ €ro TeXHHKO-3KOHOMHYECKOE
3HayeHue. [IpumeHenune anredpbl KOMIUIEKCHBIX YHCEIl B AJIEKTpOTeXHUKE. KOMIUIEKCHBINH MeTOx
pacuéra JIMHEHHBIX 1Tl MePEMEHHOTO TOKa. balaHC MONTHOCTH B LEMSIX MEPEMEHHOTO TOKA.
Pe3oHaHCHBIE sBIIEHUS B DJIEKTPUYECKUX LENsaX. Pe3oHaHC HaNpsoKeHWM M TOKOB. AHaIN3 U
pacuért Tpex(azHbIX Lenell NePEMEHHOT0 TOKa. ABTOMaTU3MPOBAHHOE MOJIETIMPOBAHUE U PACUET
AIIEKTPUUYECKUX U 3JEKTPOHHBIX (MakeTsl mporpaMM MultiSim, Mathcad, Excel).

Monyib 2. DIeKTPOMarHuTHBIE YCTPOMCTBA U DJIEKTPUUYECKUE MAIIUHBI

2.1. Tpancgopmaropsl.

Hasnauenne u oOnacTd mTpuMEHEHUs TpaHCHOPMATOPOB. YCTPOWCTBO W TPHUHITUII
neiictBuss  ogHo(asHOro TpaHchopmaropa. AHAIM3 DIEKTPOMATHUTHBIX IPOLIECCOB B
TpaHcpopmarope, cxema 3amemieHus. llotepu sHeprum B TpaHchopmarope. BremHue
XapaKTEPUCTHUKHU.

2.2. ACUHXPOHHBIE MalIUHBI.

YCTpolicTBO ¥ NPUHLMI — JEWCTBUS  Tpex(a3HOro aCHHXPOHHOTO  JIBUTaTelIsl.
Mexanunueckue U paboune XapakTepUCTUKU. DHepreTuueckue auarpammsl. [1yck acCHHXpOHHBIX
JIBUTATENIell C KOPOTKO3aMKHYTHIM M (pa3HbIM pOTOpoM. PeBepcupoBaHue M peryaupoBaHHE
4acTOTHI BPAILICHHUS.

Monyinb 3. OCHOBBI AIEKTPOHUKU

3.1. DnemenTHas 6a3a COBPEMEHHBIX JIEKTPOHHBIX YCTPOMCTB.

[onmynpoBonHuku. YciioBHBIE 0003HAUCHUs, MPUHIMI ICHCTBUSA, XapaKTEPUCTHKH H
Ha3HAYCHUE TOJIYNPOBOAHUKOBBIX JHOJOB, TPAaH3UCTOPOB, THUPUCTOPOB. IHTerpaabHbIC
MHUKPOCXEMBI, X Ha3HauYCHHE, KIACCUPHUKAIS U MApKUPOBKA.

3.2. McTOYHUKYM BTOPUYHOTO 3JIEKTPONUTAHUS U YCHIINTENH JIEKTPUYECKUX CUTHAJIOB.

[TomynpoBOAHUKOBBIE BBIIPSIMHUTENN: KJIaCCU(UKAIMs, OCHOBHBIE ITapaMeTpPbl, CXeMbl U
IOPUHIUI paboOThl BbIIpAMUTENS. OiekTpuueckue ¢QuibTpbl. Kiaccudukanus U OCHOBHBIE
XapakTepucTUKN ycunurenei. OOpaTHble CBs3W B omneparuoHHbIX ycunutensx (OY), ux
BJIIMSIHME HAa MapaMeTpbl M XapaKTepUCTUKU ycuiauTens. OCHOBHBbIE TUIIBI yCUIIUTENEH Ha Oaze
oVv.

4. O0bEéM yueOHO# TUCUUIITIMHBI
VI cemecTp
Buabl yue0OHOH padoTHI
ARLY p 3au. ex. AK. ygac.
O0masi TPya0eMKOCTb AHCHMILINHBI 5 180
1o y4eOHOMY IJIAHY

81



KonTakTHas padora: 1,3 48

Jlexuuu (JIek) 0,4 16
Jlabopartopusie padots (JIP) 0,9 32
CamocrositesbHas padora (CP): 2,7 96
KonTtposnbHbIe pabOThI 1,1 40
Pedepar 0,6 20
N3yueHune pa3aenoB TUCHUILUIMHBI 1 36
Bua uTOroBoro KOHTpOJIsi: HK3aMeH 1 36
VI cemectp
Buk1 yueonoii padorst 3au. efn. AcTpoHOM. Hac.
O0masi TPyA0eMKOCTh JAUCHHUILUIHUHBI 5 135
1o y4e0HOMY IIAHY
KonTakTHas padora: 1,3 36
Jlexumu (JIek) 0,4 12
Jlabopartopusie padots (JIP) 0,9 24
CamocrositesbHas padora (CP): 2,7 72
KonTtposnbHbie paboThl 1,1 30
Pedepar 0,6 15
N3yueHue pa3aenoB TUCHUILUIMHBI 1 27
Bua uTOroBoro KOHTpOJIfA: SK3aMEH 1 27

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
IIpukjagHasi MEXaHUKA B PAIMOHAJBLHOM HCNOJIb30BAHHH CHIPbEBBIX U YJHEPTreTHYECKHUX
pecypcos (b1.B.17)
1. eau 1 3aaa494 JUCHMIIJIMHBI

Henb AUCHUMIUIMHBI - HAay4YUTh CTYJAEHTOB TBOPYECKOMY IIOAXOLY K BBIIIOJIHEHHUIO
WH)KEHEPHBIX PAacuyeTOB Ha MPOYHOCTH, KECTKOCTh M YCTOMYMBOCTH JIEMEHTOB KOHCTPYKIIHMH,
JleTaJIed U y3JI0B MallIUH U alnaparos.

OCHOBHBIMHM 32/1a4aMM JUCIHHUIIMHBI, PEIICHHE KOTOPHIX 00€CIIeUnBaeT JOCTHIKEHUE
OCian, ABJIAOTCA:

M3Yy4YEHHUE TUTIOBBIX AJIEMEHTOB KOHCTPYKIIMH XUMHYECKOTO 000pYA0OBaHUS;

NPaBUJIBHBIN BBHIOOP PACYETHOM MOJENM W TpOBeIeHHE HEOOXOAMMBIX MPOYHOCTHBIX
pacyeToB B MPOIECCe MPOSKTUPOBAHUS M OIIEHKH pabOTOCIIOCOOHOCTH 3JIEMEHTOB KOHCTPYKITHI
XUMHUYECKOT0 000PYZ0BaHUS M YCTaHOBOK;

MOHUMAHWE TECHOM B3aMMOCBSI3U KOHCTPYKIIMM XUMHUYECKOTO OOOpPYIOBaHUSA C
TEXHOJIOTUYCCKUMHU HpOI_[eCC&MI/I, X B3aUMHOT'O BJIUSAHUSA ,Z[pyI‘ Ha ;[pyra;

obecrieueHre HEOOXOAMMOM TEXHUYECKON MHGOPMAIMEH 1T BOCTPUSITHS CTYIACHTaAMHU
p;ma HOCHGI[YIOH_[I/IX JOUCLUIIIINH.

2. B pe3yabTare u3yueHusi JUCHUNIMHBI CTYAEHT J0JIKEH

Osnademp crenyoMMUA KOMIIETEHIUSMU:

CIOCOOHOCTh HCTIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JHCIUIUIMH B
HpO(i)eCCI/IOHaHBHOI\/’I JACATCIIbHOCTH, HpI/IMeH}ITB METOAbI MAaTEMATUYCCKOT' O aHaJiuza H"
MOJICTUPOBAHUS, TEOPETUUECKOTO U dKCIIepuMeHTalIbHOTO HccnenoBanus (OI1K-2).

3HAMb:

OCHOBHBIC YPAaBHECHHS U METOIbI PEIICHUS 3a7]a4 COMPOTUBIICHUS MaTEPUATIOB U JIeTalleh
MAIIIMH;

OCHOBHBIE METOJbI PAaCUETOB HA IMPOYHOCTH, KECTKOCTh W YCTOMUHMBOCTH 3JIEMEHTOB
KOHCTPYKLUI MallluH U anlaparos;

OCHOBBI TEOpHUU pacuera JAeTajied W Y3JI0B MallMH M amnmnapaToB XHMHUYECKOU
TCXHOJIOTHUH.
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ymembw:

IIPOBOJIUTH PACYEThl 3JIEMEHTOB KOHCTPYKLIMI Ha OCHOBE METOJOB CONPOTUBIICHUS
MaTepUasos;

paccYUTHIBaTh U KOHCTPYUPOBATH JETAIHM MAIIKH 10 UCXOJHBIM JIAHHBIM;

IPOM3BOMUTH  pacyeTbl IO  OCHOBHBIM  KPUTEPHSIM  PabOTOCIIOCOOHOCTH |
KOHCTPYMPOBAHHUS JI€TajIei MalllH.

enaoemy:

HAaBBIKAMM pacyeTa COINPOTUBIICHUS MATEPUAIOB AHAIUTUYECKUMU METONAMY;

HaBBIKAMU BbIOOpA MaTEPUANIOB 110 KPUTEPUSIM IPOUYHOCTH;

pacyeTaMu THIIOBBIX JETaJed MalluH, I[OJb3YSICh CIPABOYHOM JIUTEPATYpOH U
I'OCTamu.

3. KpaTkoe coaepxaHue TUCIUTIINHBIL:

1. Beengenue

Ponp mpenmera «[IpuxmanHas MexaHuka» B (OPMUPOBAHUU HMH)KEHEpPA XUMHKa-
texHosora. «[IpuknagHas MeXaHWKa» KaK OCHOBAa JUIsl MOHUMAaHHS pabOThI, YCTpOICTBa W
0e30MmacHOM 3KCIUTyaTaluu 000pyA0BaHUs XUMHUUECKOTO IIPOU3BOICTBA.

2. Monaynb 1 «Onpenenenue peakiuuii onop. PactskeHue-cxxatuey.

Paznen 1.1. Onpenenenrie peakuuii onop.

AOGCOTIOTHO TBEPJO€ TEI0. DIEMEHTHI CTaTHKU. OCHOBHBIE TIOHATHS. AKCHOMBI CTATHKHU.
YpaBHeHus paBHoBecHs. CBS3U U UX PEAKIIUU.

Paznen 1.2. Pactsoxenue-cxarue.

OCHOBHBIE JOMYIIEHUsS W TPUHLHUIIBI CONPOTHUBIICEHHUS MaTepHaloB. MeTol CEeueHHH.
Hanpspxenus, nepopmauuu u nepemenienus. 3akoH ['yka. IToctpoeHue smop BHYTPEHHHX
YCUJIMWA, HanpsoKeHWd U nepeMenieHuid. CTaTU4YecKdu ONpeleIuMble U CTaTUYECKH
HeomnpeaeauMble 3a1aun. JuarpaMmMbl pacTsHKeHUs! U1 IACTUYHBIX U XPYIKUX MaTepualoB U
UX XapakTepuCTHKU. J[lomyckaemple HanpspDKEHUs. YCIOBUE MPOYHOCTH IPU  PACTSIKEHUU
(cxaTum).

3. Monyns 2 «Kpyuenue. U3ruod».

Paznen 2.1. Kpyuenue.

3akoH ['yka pu casure. BHyTpeHHue cuoBbie GakTopsl Mpu KpydeHuu. Hanpsokenus B
CTEPXKHAX KPYIJIOro ceYeHUs. Y CJI0BHE IPOYHOCTU IIPU KPYUEHUH.

Pasznen 2.2. U3rud.

I'eomeTprueckue XapakTEpUCTUKU IIJIOCKUX cedeHUU. [IoHsATHE YnCTOro U monepeyHoro
u3ru6oB. IlpaBuna moCTpoeHUS »SMIOp TONEPEYHbIX CHJI W HM3rHOAIOIUX MOMEHTOB.
OmnpeneneHre HOPMAJbHBIX HANpsOKEHUH. YCIOBHE MPOYHOCTH Ipu u3rude. OmpexneneHue
KacaTeJIbHBIX HanpsbkeHui. ParmonanbHabpie OpMBI CEUCHUH.

4. Monynb 3 «CnoxHOE HaNpsSKEHHOE COCTOSTHUED.

Paznen 3.1. CiiokHO€ HaNpsSHKEHHOE COCTOSTHUE.

OcCHOBBI TEOpHUH HANpPSHKEHHOTO COCTOSHUA M TUIIOTE3bl NpPOYHOCTH. [loHsATHE
HaANPSDKEHHOTO COCTOSsIHMS. [ J1aBHBIE TUIOMIA/IKK U TiaBHbIE HanmpsbkeHus. OOO0OIIeHHBIN 3aKOH
I'yka. HaznaueHue rumore3 npodHOCTU. [IOHATHE HKBUBAJICHTHBIX HAINPSOKEHUNW U KPUTEPUEB
IIPOYHOCTH.

Paznen 3.2. TOHKOCTEHHBIE COCY/BI.

TOHKOCTEHHBIE COCYAbl XMMHUYECKUX NPOU3BOJACTB. OmnpenesieHue HanpsHKeHUW 10
6e3MoMeHTHOI Teopun. OcHOBHBIE pomymieHus. BoiBon ypaBHenus Jlaruaca. Pacuer
TOHKOCTEHHBIX 000J104eK Mo YypaBHeHMIO Jlamjgaca M 1O CTaHAApTHU30BAaHHOW METOJMKE.
VYcnoBue npoYHOCTH.

Paznen 3.3. Pacuer cxkaThIX CTEp)KHEW HA yCTOMYHUBOCTD.
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Y CTONYMBOCTD 371€MEHTOB KOHCTPYKIMA. [ToHATHE KpUTHYECKOH CHIIBI U KO3 PUIMEHTA
3amaca mpoyHOCTH. Pacuer kpuTudeckoit cuiiel o Ditnepy. [Ipenens mpuMeHUMOCTH GOPMYITBI
Oiinepa. [IpakTuyeckuii croco0 pacyera Ha yCTOWYUBOCTb.

5. Monyns 4 «Jletanu Mammmn».

Paznen 4.1. Coenunenue netaneit MalivH.

Knaccudukanusi mperaneid MamimH W anmapaToB XUMHUYECKUX MPOHM3BOJACTB. Pe3nOoBbIe
coenuHeHUs. PacueT OONTOBBIX COCIWHEHUI MPU TONEPEUYHBIX W TPOJOIBHBIX HArpy3Kax.
[[InoHounsle coenuHeHus. HazHauenne m BUAbpl MINOHOK. Pacder mMIMOHOK Ha cpe3 U CMATHE.
Buner capku. O6macTs npuMeHeHus. Buapl cBapHBIX IMIBOB. PacdeT Ha MPOYHOCTH CTHIKOBBIX U
HaxXJIECTOYHBIX IIBOB.

Pa3znen 4.2. Bansl u ocu, X ONOPBI U COEUHEHMSL.

Banbl, ux kmaccudukanus u HazHadeHue. Ocu. [IpoekTHUpoBOYHBIE pacyeThl BAJIOB U
oced. llogmmnHuku ckonpxkeHus. Marepuanel BrIanpiued. llogmmMnHukn — KaveHwus.
[IpyHIIMTIIATBHOE  YCTPOMCTBO M OCHOBHBIE TE€OMETpPUYECKHE pa3mephl. JlocTOMHCTBa,
HEJOCTaTKW W OOJACTH TPUMEHEHUs MOAIIUITHUKOB KauyeHUs U CKOJIbkeHus. [IpuBomgHBIC
mybTel. Haznauenune. Knaccudukamus mypt mo npuHOUMY ACHCTBUS W XapaKTepy paOOTHI.
[opsinok mox6opa My(hT U OCHOBBI TPOYHOCTHOTO pacyeTa.

Paznen 4.3. MexaHndeckue nepeayu.

3ybuatsie nepenaun. OKpykHOEe M paauanbHoe ycmnusa. Penykropel. OmnpeneneHue u
knaccudukanus. [Ipumepsl cxem penyKTopoB.

4. O0beM yueOHOM JUCUUIIJIMHBI

B 3aueTHBIX B akanem.

€IMHUIIAX Jacax
O0mast Tpy10eMKOCTh JUCUMIIMHBI 10 Y4eOHOMY IJIAHY 4,0 144
AyIMTOpHBIEC 3aAHATHS: 1,78 64
Jlexmmm (J1) 0,89 32
[Tpaktuueckue 3ansatus (I113) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3ader ¢

OLICHKOM

B 3auernbix | B actpoHOM.

€IMHUIIAX qJacax
OO0mas TpyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 4,0 108
AyIMTOpPHbIE 3aHATHSL: 1,78 48
Jlexuuu (JI) 0,89 24
[Tpaktrueckue 3ausatus (113) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
Buj koHTpOJISI: 324eT / IK3aMeH 3ayer ¢

OLICHKOM

AHHOTanuA padoyeil NporpaMmbl Y4eOHOM THCHUNINHbBI
Ixoaorus (b1.B. 18)

1. Henabio wu3ydyeHMsi IMCUMIIMHBI SIBJISeTCS oOecreueHue HEeoOXOIUMOro Jiis
YCIICITHOTO OCYIIECTBICHHUS MPOPECCHOHANBHON AEITeTbHOCTH YpPOBHS 3HaHUW B o0nacTu
9KOJIOTHH, OMOC(EPHBIX MPOILIECCOB, TEOPUHU IBOIOINH, MPUYNH BOZHUKHOBEHUS U MPOSIBICHUN
TII00ATBHBIX YKOJIOTUYECKUX MPOOIEM.
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3amava TUCHMILIMHEI - (POPMUPOBAHKUE CUCTEMbI 3HaHUH (MUPOBO33pEHHsI) 00 OCHOBHBIX
3aKOHOMEPHOCTAX (YHKIMOHMPOBAHUS OKPYXKAIOWIEH NPUPOAHON cpeabl B YCIOBHSX
€CTECTBEHHBIX U aHTPOIOT€HHBIX BO3/ICHCTBHIA, BKIIIOYAs OLEHKY KauyeCTBa MPUPOIHON CPeIbl U
IIOCJICICTBUN €€ U3MEHEHMUS.

2. B pe3yabTare uU3yYeHHs JAMCHUIVIMHBI oOOydawuuiics 0o mnporpamme
0akaJjlaBpUaTa J0JIKeH:

Osnademp crenyomUMU KOMIETEHIUSIMHU:

- CIIOCOOHOCTBIO UCIOJIB30BATh OCHOBHBIE €CTECTBCHHOHAYYHBIEC 3aKOHBI JUIsl TOHUMaHUS
OKpYyXaro1iero Mupa u ssienuii npupost (OIIK-3);

- CIOCOOHOCTBIO YYacTBOBATh B COBEPIIEHCTBOBAHUM TEXHOJOTHMUYECKUX IIPOLIECCOB C
MO3HILIMN PHEPro- U pecypcocOepekeHusl, MUHUMH3AlUK BO3ACUCTBUS HAa OKPYKAIOUIYIO CPEIy
(IIK-2).

B pesynbrare u3ydeHus AUCUUIUINHBI CTYACHT JIOJIKEH:

3namop:

- (akTopbl, ONpeAeNAIONNe YCTOMUYUBOCTE OHOC(Ephl, XapaKTePUCTHKH BO3PACTAHUS
AQHTPOIIOT€HHOI'0 BO3AEHUCTBUS HAa NPUPOIHBIE Cpelbl, I00aJbHBIE MPOOJIEMBI 3KOJIOTHH;
OCHOBHBIC AHTPOIOTE€HHBIC (DAKTOPBI, BIMAIONIME HA COCTOSIHME aTMoc(epsl, ruapochepsl u
JIUTOC(EPBI; IPUHIHUIBI PALIMOHATIBHOTO MPUPOIONOIb30BaHNUS; OPraHU3allMOHHbIE U NIPaBOBbIE
CpeCTBa OXPaHbl OKPYKAIOLIEH CPEIbl; CIIOCOOBI JOCTHKEHHS YCTOMYMBOTO PA3BUTHAL.

Ymemos:

- OCYIIECTBIJIATH B 00IIEM BHJIE OLIEHKY aHTPOIIOI'€HHOTO BO3JCHCTBUS HA OKPYKAIOIIYIO
cpefy € Y4eToM CHeuM(UKH NPUPOAHO-KIMMATUYECKUX YCIOBHMH; TPaMOTHO HCIOJIb30BAaTh
HOPMATHUBHO-TIPABOBBIE aKThl MpHU paboTe C SKOJOTUYECKOM JOKyMEHTaluen; HpUMEHSTh
IPUHIUIBI 00€CTIeUeHHs] IKOJIOTUYECKO 0€30MMacCHOCTH IPU PEIIEHUH MPAaKTUYECKUX 3a/1ad B
pohecCHOHATBLHOM 00JIACTH.

Bnaoemyv:

- METOJaMH OIICHKH yiiepOa OT JesATeIbHOCTH MNPEANPHUSTUS; METOAaMU BbIOOpa
palMoOHAIBHOIO CrI0c00a MUHUMH3AIMH BO3JEHCTBUS Ha OKPY/KAIOLIYIO CPELy.

3. Copep:kanue TUCHUNIHHBI

OcHOBHBIE TIOHATHS DKOJOTWH; OWocdepa MW UEIOBEK: CTPYKTypa Ouocdepsl,
HKOCHUCTEMbI, OCHOBHBIE 3aKOHOMEPHOCTH WX (YHKIMOHHUPOBAHUS, B3aHMMOOTHOIICHHUS
OpraHu3Ma U Cpeibl, SKOJOTHA U 3/10pOBbE YEJIOBEKA; IJI00albHbIE MPOOJIEMBI OKpY’KaroLIeh
Cpeabl; SKOJOTMYECKHE MPHHLMUIBI PALMOHAIBHOTO MCIIOIB30BaHMUS MPUPOJHBIX PECYPCOB U
OXpaHbl MPHUPOJBI; OCHOBBl HMH)KEHEPHOW HKOJIOTMM; HOPMAaTHBHbBIE JOKYMEHTHI B 00JacTu
OXpaHbl OKPYKAIOUIEH Cpebl; MEXKIYHapOIHOE COTPYAHHYECTBO B 00JacTH OXpaHbI
OKpY’Karollel cpesibl; yCTOWYMBOE pa3BUTHE OMochepsl U 4eI0BEYEeCTBA.

4. O0beM yueOHOM JUCUUIIJIMHBI

B 3aueTHBIX B akanewm.

Bunpl yue6HO# paboThI €ITUHUIAaX qacax
OO01masi Tpy10€eMKOCTh M CHUILIHHBI 110 Y4e0HOMY ILUIaHY 3,0 108
AyJAUTOpPHBbIE 3AHATHS: 0,88 32
Jlexmum (JIek) 0,44 16
[Tpaktuueckue 3austus (113) 0,44 16
CamocrositesqbHasi padora (CP): 2,12 76
Bua koHTpOJIA: 3a4ueT - -

B 3auernsix | B actponoMm.

Bunpl yue6HO# paboThI €ITUHUIAaX qacax
O0mas TpyA0eMKOCTh JMCIHHIIJIMHBI 10 Y4eOHOMY ILIAHY 3,0 81
AyIMTOpHBIE 3aHATHS: 0,88 24
Jlexmum (JIek) 0,44 12
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[Tpaxtrueckue 3anstus (113) 0,44 12
CamocrositesbHas padora (CP): 2,12 57
Bua koHTpoJs: 3auer - -

AHHOTanuA padoyeil NporpaMmbl Y4eOHOM THCHUNINHbBI
Komnerorepnas rpagpuka (b1.B. 19)

1. leanb aucuMnanHbI

pa3BUTHE NPOCTPAHCTBEHHOI'O MPEICTABIICHMS, HABBIKOB TBOPYECKOTO U JIOTMYECKOTO
MBILICHUSI, CIOCOOHOCTEN K aHAIM3y U CHHTE3y NMPOCTPAHCTBEHHBIX I€OMETPUYECKUX (HOopM U
COOTHOUICHUM MEXJy HHMH, O3HAKOMJIIEHHE C METOJaMU KOHCTPYHMPOBAHHUSI MPOCTHIX
MPOMBINUICHHBIX JETajIed, OCHOBHBIMM MpPAaBWIAMH W HOPMaMHU BBIIOJHEHUS YEPTEXKEH,
ycTaHoBieHHbIMH  cTranjgaptamu  ECKJl, TeXHMYeCKMMHU CpeICTBaMM H IPOrpaMMHBIM
obecrieueHneM aBTOMATH3aIlUU MTPOCKTHO-TpadUIeCKuX padorT.

3agauu U3ydeHUs AUCIUIIINHBL BRIPA0OTKA 3HAHWUN, YMEHUN U HaBBIKOB, HEOOXOTUMBIX
CTYJIEHTaM JUIsl CHCTEeMaTH3aluu M YriayOsieHus 0a30BbIX WH)KCHEPHBIX 3HAHUI B YCBOCHUU
CIocOO0B KOHCTPYMPOBAHUS PA3TUYHBIX TEOMETPUYECKHUX OOBEKTOB HA IUIOCKOCTH H B
MIPOCTPAHCTBE C MOMOIIBIO MpodeccrnonanbHoro rpaduyeckoro penakropa KOMITAC 3D LT,
UMEIOILET0 BU3yalbHO-00pa3HyI0 FEOMETPUUECKYIO 000I0UKY.

[lenn m 3amaum Kypca JOCTHUTarOTCS C MOMOIIBIO O3HAKOMJIEHUS C TEOPETHYECKUMU
OCHOBAMH U aJITOPUTMaMM MOCTpOeHHsI n3o0paskeHuit B 2D u 3D moaymsx.

2. B pe3yabrare wu3yYeHUS JAUCHMILIMHBI O0yYaKOIIMIC MO MNporpamMmme
0akajaBpHaTa J0JIKEH:

0671a0emp CIEAYIOIIUMU KOMIIETCHIIUAMU

BJIQ/ICHHEM OCHOBHBIMH METOJAMHU, CIIOCOOAMU U CpPEACTBAMM IOJYYEHHS, XpaHEHUS,
nepepaboTku WHGOpMAlMK, HATUYMEM HAaBBIKOB pPabOThl C KOMIBIOTEPOM Kak CpeICTBOM
ynpasnenus nHpopmarueit (I1K-4);

3uamo:

OCHOBHBIC BHJBI TpapuiecKux HWHOOPMAIIMOHHBIX CHUCTEM, 0a30BYIO0 T'papUUIECKYIO
CHCTEMY, UCIIOJIb3yeMYIO B yUeOHOM IpOIIECCe;

Ymemos:

BBITIOJTHATH TpadUveCKe U TEKCTOBbIE KOHCTPYKTOPCKHUE TIOKYMEHTHI C HCTIOIh30BAHUEM
rpadpuyeckux WHGOPMAIMOHHBIX CHCTEM, C YYE€TOM JACMCTBYIOUIMX CTaHIApPTOB U JIPYroi
HOPMAaTUBHOM JIOKyMEHTAIINU;

Bnaoembs:

HaBbIKAMU  OQOPMIICHHS ~ KOHCTPYKTOPCKUX  JIOKYMEHTOB C  HCIIOJh30BAHUEM
rpagudecKkux HHHOPMAITMOHHBIX CUCTEM.

3. Coaep:xkanue TUCHUIIMHBI

BBenenue B kypc koMmmbroTepHOU rpaduku; OO0mme npruemMsl padoTsl B cucteme Kommac;
Co3nanue u penaktupoBaHue ueprexeir; OcdopmieHue yeprexa. YCIOBHbIE O0O3HAYCHHUS;
Co3nanue TpexMepHbix Mojeneld; Co3laHre acCOIMAaTUBHBIX YEPTEKEN HA OCHOBE TPEXMEPHOMU
MoJienu; AJITOPUTMBI BU3yalTu3aliui u300paxenuit; O030p rpauecKux CUCTEM.

4. O0bem y4eOHOM TUCHUIIMHBI M BHbI Y4eOHOH padoThI

Bunpl yue6HO# paboTh O6Bem
B 3aueTHEBIX B akagemuueckux
[S2105050%00¢:D.€ qacax
O01mas Tpy10eMKOCTh TUCHHUILUIUHBI 10 Y4eOHOMY 3,0 108
IUIAHY
AyJAUTOpPHBbIE 3AHATHS: 48/36 48
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Jlexmm (JIek) 16/36 16
JlaGopatopusbie 3ansaTus (JI3) 32/36 32
CamocrositesqbHasi padora (CP): 60/36 60
Bua uTOoroBoro KOHTpOJIsi: 3a4eT — -
Bunsl yueOHol paboThI Ob6Bvem
B 3auerHbIx B
€IMHULIAX ACTPOHOMHUYECKHUX
yacax

O01mas Tpy10eMKOCTh TUCHHUILUIUHBI 10 Y4eOHOMY 3,0 81
IUIAHY
AyJAUTOpPHBbIE 3AHATHS: 1,33 36
Jlexuuu (JIek) 0,44 12
Jlaboparopusie 3ansTus (JI3) 0,89 24
CamocrositesqbHasi padora (CP): 1,67 45
Bua uToroBoro KOHTpOJISi: 3a4eT — -

AHHOTanuA padoyeil NporpaMmbl Y4eOHOM THCHUNINHbBI
Nudopmanunonnnie Texnosorun (b1.B. 20)

1. eau u 3aaa44 JUCUMIIJINHBI

Lenpio AUCHUIIIMHBI SBJSETCS MOATOTOBKA CTYAEGHTOB B 00JacTH MH(POPMALMOHHOTO
COIIPOBOKIECHUSA HAy4YHOM JEATENbHOCTH, INPHUBUTHE HABBIKOB CaMOCTOSATEIBHOIO IOUCKA
XUMHUYECKON MH(POPMAIIUH B PA3IUYHBIX UCTOYHUKAX.

OCHOBHBIMU 3a/1a4aMU JUCLUILIMHBI ABJSIOTCS: 0O3HAKOMJICHHE CTYJIEHTOB C HauOoJee
IPEJCTaBUTEIIbHBIMUA OTEUECTBEHHBIMH M 3apyOeKHBIMH HH(DOPMAIIMOHHBIMU pECypcaMu, C
COBPEMEHHBIMH  HMH(QOPMALMOHHBIMH  TEXHOJOTMSMH M VIHTEepHET-TEeXHOJOTHSIMH,
UCTIOJB3YIOUIMMHUCS JJISI CONMPOBOXKACHUS HAYYHOM NESATETHHOCTH, a TAKXKE BO3MOXKHOCTSIMHU
IPUMEHEHUS UX IIPU PELICHUH KOHKPETHBIX MPAKTUYECKUX 3a/1a4.

2. B pe3yabraTe u3ydYeHUs] IMCHUILUIMHBI oOydawmmiicds 10 mporpamme
0akaJjlaBpUaTa J0JIKeH:

Oobnadamy cneayomuMU KOMIETEHIIUSIMHU:

— CIIOCOOHOCTBIO ~ HCIIOJIb30BaTh ~ COBPEMEHHBbIE  MH(MOPMALlMOHHBIE  TEXHOJIOTHH,
IpOBOIUTH 00pabOTKY MH(OPMAIMK C UCIOIB30BAHUEM MPHUKIAIHBIX MPOrpaMM M 0a3 JTaHHBIX
JUI pacyeTa TEXHOJIOTMYECKUX MapaMeTpoB OOOPYAOBAaHUS MU MOHUTOPHMHIA HMPUPOIHBIX CPEX
(TIK-3);

—TFOTOBHOCTBIO ~ M3ydaThb  HAy4YHO-TEXHHYECKYI0  HMHQPOpMAlMI0, aHAJIN3UPOBATh
OTEUYECTBEHHBII U 3apyOeKHBIN OMBIT N0 TemaTuke uccienopanuii (I1K-13).

3Hamb:

- OCHOBHBIE COCTaBJISIOINE UH(POPMALIMOHHOTO o0ecrieyeHus npoiiecca
COIIPOBOKICHUS HAYYHOH 1€ TENbHOCTH, OHATUS U TEPMUHBL;

- OCHOBHBIE OTEUECTBEHHBIE U 3apyOeKHbIC HCTOUHUKH MPO(UIbHON HHpOpMaIH;

- 0o0II¥e MPUHIIMITBI TTOJTYYCHHS, 00pabOTKH M aHaJIM3a HAyYHOU HHGOpPMAIIHH;

ymembw:

- BBIIGJIATH KOHKpPETHbIE HH(GOPMAlLMOHHBIE TEXHOJIOTUH, HEOOXOIUMBIE UL
UH(POPMALIMOHHOTO 00ecreueH s pa3InNYHbIX HAyYHBIX OTPEOHOCTEH;

- HaXxoAuTh NpO(UIbHYI0 MHPOPMALMIO B Pa3IMUYHBIX OTEUECTBEHHBIX U 3apyOexkKHBIX
UH(POPMALIMOHHBIX MacCUBax;

- oOpabaTbIBaTh M AaHAIM3MPOBATH [JaHHbIE C LENbIO BBIABICHUSA PEICBAHTHOM
uHpopManuy,

enademp:
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- 3HAHMSIMH O COBPEMEHHBIX aBTOMATHU3UPOBAHHBIX HH(OPMAIIMOHHO-TIOMCKOBBIX
cucreMax (AUIIC), ux BO3MOKHOCTSIX, CTOCO0AX B3aUMOJICHCTBHSI C HUMH;

- MPaKTUYECKUMH HaBBIKaMU WH(GOPMAIMOHHOTO TIOMCKA C TIOMOIIBIO TEXHOJOTHI
TEJIEeKOMMYHUKALMOHHOTO J0cTyna U HTepHeT-TeXHOIOTHH;

- OCHOBHBIMHU TOJXOJAMH JUIsl aHAIHW3a MOJYYCHHOW MAHHBIX U HCIIONB30BAHUS UX B
cBoel mpoecCHOHATEHON e TEIHbHOCTH.

3. KpaTkoe coaepskanue Iy CHUNIHHBI:

Monaynbs 1. BBeaenue. OCHOBHBIE MOHSTHUS U TEPMHUHBL. [OCygapCcTBEHHas cHUCTEMA
Hay4YHO-TeXHHUYeckor nHpopmaruu. Nnpopmarnonnsie n3nanus u bazbl TaHHBIX.

Paccesane u crapenume wuHpopmanuu. Cnemuduka wHOOpPMAIMKM 110 XUMHUU U
xummudeckoi TexHonoru. Magpopmarnmonnsie cuctemsl (UC) u nHDOpMAITMOHHBIE TEXHOJIOTHH.
Crpykrypa u wimaccudukamus MC. PedeparuBbie xypHansl:  PedeparuBHbIN KypHAT
«Xumusn», «Chemical Abstractsy. CTpykTypa, ykazaTelu, aJrOpUTMBbl DPA3JIUYHBIX BHJOB
MOMCKa. ABTOMaTH3UpOBaHHBIE MH(POpMaMOHHO-TIoNCKOBBIe cucTemMbl (AUIIC). Jlmamorossie
[IOUCKOBBIE ~ CHUCTEMBI: OCHOBHBIE (YHKIIMM M  BO3MOXKHOCTH, CIIOCOOBI  JIOCTYTIA.
UudopmaniioHHble  TEXHOJOTMM W MHGPOPMAIMOHHBIE  pECypCchl.  JTambl  pa3BUTHUSA
WH(GOPMALIMOHHBIX ~ TeXHONOTWH. Buasl uHpOpManmMOHHBIX  TexHONOrwid. (OCHOBHBIC
KOMIIOHEHTBl ~ TEJIIEKOMMYHUKAallMOHHOro  noctyna Kk  pecypcam  AUIIC.  Anroputm
UHPOPMALIMOHHOTO TOMCKa B pPEXHME TeleAocTyna. BpiOop JIeKCHYeCKHX —eIWHMUIL,
HCIIOJIb30BAaHUE JIOTUYECKUX M MO3UIMOHHBIX omnepaTopoB. MH(DOpMalMOHHO-TOMCKOBBIN S3BIK.
Jloruka u ctparerusi noucka. ba3el nanubix (BJl). banku nanubix. Ctpykrypa, (QyHKIUH,
HasHaueHue. Tunel 0a3 JaHHBIX ¥ OAHKOB JaHHBIX.

Monayns 2. Wupopmanmonnsie pecypcbl cetu Internet. OTeuecTBEHHbIE HCTOYHHMKH
nH(pOpMaIUK 110 XUMHH U CMEKHBIM 00JIACTSIM.

AUIIC Beepoccuiickoro HHCTUTYTa HayqyHOU U TexHu4deckoil unpopmauuu (BUHUTHN).
OcnoBuble ba3wsl gannbix BUHUTH. ITlpenmetHoe conmepkanvie u HamnoidHeHne. CTpyKTypa
nokymentoB B b/l BUHUTU. NudopmannoHHO-TOMCKOBBIM s3bIK. IlonckoBas crparerus.
AUIIC  STN-International.  Mudopmammonno-nmouckoasi  cucrema  STN-International.
Ocob6ennoctu AUTIC STN-International. Opranuszanus ¥ BO3MOXHOCTH ToucCKa. Pasmuunble
Bunbl noucka: (STN-easy, STN Express, STN on the Web u np.). 3HakoMCTBO ¢ OCHOBHBIMU
BUJAMH HUCTOYHUKOB WH(pOpManuu: MoHorpadum, guccepranuu, aBTopedeparbl, CTaThH,
NATEHTHI, IETOHUPOBAHHBIE PYKOIMCH, T€3UCHl KOHPEPEHIINH, CETEeBbIE MyONIUKAINK, CTAHAAPTHI
u T.a1. OcoOeHHOCTH O(OpPMIIECHUS CCHUIOK Ha JIaHHBIE HWCTOYHHMKHU. VCIonb30BaHUE
oreduecTBeHHBIX 0a3 manHeix PI'b, TTIHTB, BUHWUTU, PHBb wu np. Wcnomp3oBanue
BO3MOXHOCTeH 6nbmmotexu eLibrary. Unaekcel nutupoBanus. TeMaTuueckuii OUCK.

Monyne 3. Wudopmarmmonnsie pecypcbl cetu Internet. 3apyOekHble HCTOYHHKH
UHPOPMALIUU IO XUMHUH U CMEXHBIM 00JIACTSIM.

00630p cymecTBYOUIMX HHPOPMAIIMOHHBIX HCTOYHUKOB B 001aCTH XUMUHU, XMUMHUYECKON
TEXHOJIOTUM U CMEXKHBIX Hayk. MH(pOpMallMOHHBIE MOPTAIBl U CAUTHI ANEKTPOHHBIX H3JIaHUM:
CalT AJICKTPOHHBIX KXKYPHAJIOB AMEPHUKAHCKOTO XMMHUUYECKOro oOmiecTBa, nmoptan Informaworld
mznarenbctBa  TAYLOR&FRANCIS, wundopmaunonssii  mnopran  SCIENCE  DIRECT
m3natensctBa ELSEVIER, mnopranet um3garensctB SPRINGER, WILLEY&SONS u nap.
WNudpopmanmonnsie BosMoxkHoctu Science Direct. IlouckoBbslit mHTEp]Eiic, TOMCKOBBIN S3BIK,
HAayKOMETpUYeCKHe  (QYHKIHMH, JIONOJHUTENbHbIE  (QYHKIHH. OJIEKTPOHHbIE  W3JaHUs
AMEpHKaHCKOTO XuMHYeckoro obOmiectBa. OOmas xapakrtepuctuka. HMHbopMalmoHHbE U
nouckoBbie BO3MOXHOCTHU. [Tonsitue DOI. [TouckoBbI# sI3bIK. ArperaTopbl HAQy4YHO-TEXHUYECKOM
unpopmanuu Reaxys, Web of Science, Scopus, Google Academy. WHaekchl IUTHPOBaHUA.
TemaTnyeckuil MOUCK.

Monynb 4. ICTOYHUKY MTaTEHTHOM HH(OpMAIHH.

[TonsiTue 00BEKTOB MHTEIIEKTYalbHOW cOOCTBEeHHOCTH. [laTeHTHAst JOKyMEHTaIMs Kak
uHpOpMalMOHHBIM MaccuB. OCHOBHBIE MOHSATHS U ONpPECNICHUS B O0JACTH MATEHTOBEICHHUS.
OObexThl  m300peTeHmid. [laTeHTHOE  3aKOHOATENHCTBO. MeEXIyHapoaHas  TaTEHTHAas
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knaccudukanus (MIIK). ITarentHsiii mouck. OcoOeHHOCTH W BUIBI MOoMcKa. OTEYECTBCHHBIE U
3apyOeXHble  aBTOMATH3UPOBAaHHBIE  HMH(DPOPMALIMOHHO-TIOMCKOBBIE  CHUCTEMBI  MAaTEHTHOU
uHpopManuu. XapaKTEepUCTHKA, OpraHU3alMs, BO3MOXXKHOCTH moucka. bJ[ ®PenepambHOrO
uHcTUTYTa TpoMbinuieHHOW cobctBeHHOCTH (DUIIC). CoctaB M BO3MOXKHOCTH JIOCTYIIA.
Crpykrypa narentHoro nokymenta B bJ/I. BJI Amepukanckoro mareHTHOoro Bepomctsa United
States Patent and Trademark Office (USPTO). CoctaB BJI USPTO. Bo3moxHuocTu gocrtymna.
Crpykrypa narentHoro aokymeHta B bJI. Bl ESPACENET. Komnekuus nareHTHbIX bJl
ESPACENET. Bo3moxnoctu nocryna. CTpykTypa maTeHTHOro naokyMeHTta B BJI. Buabl u
BO3MO>KHOCTH TOUCKA.

4. O0beM y4eOHOl JUCHUNJIMHBI

Bunsl yueOHol paboThI B 3aueTHBIX B akanem.
eAMHUIIAX qacax
O01mas TPyA0eMKOCTh IUCHUILIHHBI 110 Y4e0HOMY IUIAHY 3,0 108
AyIMTOpPHbIE 3aHATHS: 1,33 48
Jlexuuu (Jlek) 0,44 16
[Tpaktuueckue 3ausatus (113) 0,89 32
CamocrositesbHas padora (CP): 1,67 60
Pedepar 0,5 18
Jpyrue BUIbI CaMOCTOSITEILHON paOOTHI 1,17 42
Buja koHTpoOJISi: 3aUeT/IK3aMeH 3ader
Bunsr yae6HOI paboThI B 3auerHbIX B actponom.
eAMHHIIAX qJacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
AyIMTOpPHbIE 3aHATHS: 1,33 36
Jlexmm (Jlek) 0,44 12
[Tpaktuueckue 3ansatus (I13) 0,89 24
CamocrositesbHas padora (CP): 1,67 45
Pedepar 0,5 13,5
Jpyrue BUIbI CaMOCTOSITEILHON paOOTHI 1,17 31,5
Buja koHTpoOJISi: 3aUeT/IK3aMeH 3ader

AHHOTanus pado4eil nporpaMMsbl y4eOHOH TUCHUIINHBI
IIpombiniennas 3xoJorus (b1.B. 21)

1. Heap IMCHUIUIMHBI — MPHOOpPETEHHE OOYYAIOUIMMHCA 3HAHUM U KOMIETEHLUH,
npodeccHoHaNbHBIX yMEHUW W HaBBIKOB B OOJACTH OpraHu3aldd  MaJOOTXOJHBIX
MPOMBINUICHHBIX TMPOW3BOJICTB HAa OCHOBE METOJOB OOE3BPEIKMBAHUS TBEPABIX, XUAKUX U
ra3o00pa3HbIX 3arpsA3HSIONINX BEIIECTB.

2. B pe3yabrare wu3ydYeHMs [JAUCHUILVIMHBI O0y4YawIIMiici MO0 mporpamme
0akaJjlaBpUaTa J0JIKeH:

Ognadems cnenyromumu nNpodeccrnoHaIbHBIMU KOMITETEHITUSIMU:

- CIOCOOHOCTBIO y4acCTBOBAaTh B COBEPIICHCTBOBAHWU TEXHOJOTMYECKUX MPOLECCOB C
MO3UIUI DHEPTO- U PeCypcocOepeKeHUsl, MUHIMH3AINH BO3JACUCTBUS HA OKPYKAIOIIYIO CPEIy
(TIK-2).

- TOTOBHOCTHIO OOOCHOBBIBATh KOHKPETHBIC TEXHHUYECKHE PEIICHUs TpU pazpaboTke
TEXHOJIOTMYECKHUX MPOIIECCOB; BHIOMpATh TEXHUUECKHUE CPEJCTBA U TEXHOJIOTHH, HApaBiICHHbIC
HA MUHUMH3AIII0 aHTPOTIOTEHHOTO BO3/IEHCTBUS Ha OKpyxkatomryto cpeny (ITK-5);

3uamo:

— OCHOBBl XMMHYECKHUX TEXHOJOTMWA MPOW3BOJACTB C MO3UMLHMA MX BO3JICHCTBUA Ha
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OKPY’KaIOIIYIO Cpeay;

— OCHOBHBIE METObl OOpAIllEHHUsI C TEXHOTEHHBIMU 3arpsI3HAIOIIMMU BEIIECTBAMU;

Ymemn:

— aHAIM3UPOBATh JaHHBIE 10 HCTOYHUKAM BBIOPOCOB (COPOCOB) 3arps3HSIOIMINAX
BEIIECTB; BBIACIATh MPUOPUTETHBIC 3arpsI3HSAIONIME BEIIECTBA W HCTOYHUKH HX BBIOPOCOB
(cOpocon);

— TPOBOJUTH OLEHKY MPUPOIAOOXPAHHBIX MEPONPUATUN MO HOpMATHBAM MpPEAEIHHO
JTOTIYyCTUMBIX ~ BBIOPOCOB  (COpPOCOB)  3arpsi3HSIOMIMX ~ BEHIECTB M DKOHOMHYECKOM
11e51ec000pa3HOCTH UX IPUMEHEHUS;

Baaoemw:

— HaBBIKAMU COCTaBJICHHMS U aHAIN3a NPUHIMIHAIBHBIX TEXHOJIOTHYECKHX CXEeM IO
OYHCTKE BEIOPOCOB (COPOCOB) MPOMBIIIJICHHBIX TPOU3BOJICTB;

— METOJaMHU CpaBHEHUS BapHAHTOB NMPOEKTHBIX PEUICHH, HalIPaBICHHBIX HAa SHEPro- U
pecypcocOepexeHne 1 MUHUMU3AIMIO BO3ICUCTBUS HAa OKPYXKAIOIIYIO CPEey

3. Kparkoe comepxxanue QM CUUILITAHBI:

OcHOBHbIE XMMHYECKHE TEXHOJIOTUM M UX BO3JCUCTBHE Ha OKpPYXKaIOIIylo cpeay (B
IPOM3BOJICTBE CEPHOM, a30THOW U (HOCHOPHOIM KHCIOT, MUHEPATBHBIX YAOOpPEHHA, HIeTOYeH,
aMMHaKa, CTPOUTENBbHBIX MaTepUaliOB, LEUIIOJII03HO-OYMa)KHOW MPOMBILUIEHHOCTH HHe(Te-
razofo0bIue).

[lpuHnMnel opraHuzanuu nepepadoTKH, O00E3BPEKMBAHUA U YTHIM3ALHMH OTXOJI0B
OCHOBHBIX ITPOU3BOJICTB B XUMUYECKOU, HE()TEXUMHUUECKOM, CTPOUTEIHHOMN U JIp. OTPACIISIX.

MeToapl OYMCTKH MPOMBIIIJIEHHBIX Ta30B OT TBEPABIX YACTHIl M a’pO30Jiel, OKCHIOB
cepel M a30Ta, XJOp- U (TOopcoiepKalluX Ia30B, OPraHMYECKUX 3arps3HAIONMX BEIIECTB U
oKcuaa yriaepoaa. XUMHYECKHe, (PU3UKO-XUMHUYECKHE W OMOXMMHMUYECKHE METOJbl OUYHCTKU
cTouHbIX BoJA. Cucrema cOopa, mepepaboTKH M 00€3BPEKHMBAHUS TBEPABIX MPOMBIIIICHHBIX
OTXO/IOB.

4. O0beM yueOHOM JUCUUIIJIMHBI

Bunsl yueOHoI paboThI Ob6Bvem
B 3aueTHBIX B akagemuueckux
€IMHUIIAX yacax

OO0masi Tpy10eMKOCTh M CHUILTHHBI 110 Y4e0HOMY 3,0 108
IUIAHY

AyIMTOpHBIE 3aHATHS: 1,33 48
Jlexuuu (JIek) 0,88 32
[Tpaxtrueckue 3anstus (113) 0,45 16
CamocrositesbHas padora (CP): 1,67 60

Bua uToroBoro KOHTpOJIfA: 3a4eT ¢ OLEHKOM — -

Bunpl yue6HO# paboTh O6Bem
B 3auetHbIX B
€IMHUIIAX ACTPOHOMHUYECKUX
yacax

OO0masi Tpy10eMKOCTh M CHUILTHHBI 110 Y4e0HOMY 3,0 81
IUIAHY
AyIMTOpHBIE 3AHATHS: 1,33 36
Jlexmum (JIek) 0,88 24
[Tpaktuueckue 3austus (113) 0,45 12
CamocrositesabHas padora (CP): 1,67 45
Bua uToroBoro KOHTpOJIfA: 3a4eT ¢ OLEHKOM — -
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AHHOTanus padoyeil nporpaMMsbl y4eOHOH TUCHUIINHBI
IIpoexTupoBanue nerajeid MmamuH u annaparos (b1.B. 22)
1. Ienn u 3aga4n AMCOMIIIMHBI

Lesb IMCHUIVIMHBI - HAYYUTh CTYIE€HTOB TBOPYECKOMY IOJXOAY K BBIIIOJIHEHUIO
WH)KEHEPHBIX PACUYETOB HA IIPOYHOCTD, )KECTKOCTh U YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKLIUH,
JeTajel ¥ y3J10B MallliH U alnapaToB.

OCHOBHBIMH 32/1a4aMHU AU CHUILINHBI, pEIICHHE KOTOPBIX 00eCeuynBaeT JOCTHKEHUE
LI, SIBJIIOTCS:

° M3yYeHHE TUIOBBIX 3JIEMEHTOB KOHCTPYKIIMM XMMUYECKOTO 000PYAOBaHUS;
. OCBOCHHUE OCHOB METOMKH TPOCKTUPOBAHHS,
. obOecrieueHre HEOOXOIUMON TEXHUYECKOW uHMOpMaImen il BOCHPHUSTHUS

CTYJIEHTaMH psia MOCIEIYIOINUX JUCIUTIINH.
2. B pe3yabTtate wu3yyeHHs [UCHUIJIMHBI O0y4yalouMiicsi 1Mo TMporpaMmme
0akaJlaBpUaTa J10JIKeH:
0snadems cnenyromuMu NpoPecCHOHATBHBIMU KOMIICTCHIIUSIMHU:

o TOTOBHOCTh HM3Yy4aTh HayYHO-TEXHUYECKYI0 HWH(POPMAIHIO, aHAIU3HPOBAThH
OTEUECTBEHHBIN U 3apyOCKHBIN OMBIT 10 TemaTuke ucciegopanuii (I1K-13).

3HaAMb:

o KOHCTPYKIIMW, THIIQXH W KPUTEpHH pPabOTOCIIOCOOHOCTH JeTajeil MallluH,
COOpPOYHBIX eIMHMIL (Y3JIOB) M arperaros;

° OCHOBBI TEOPHH COBMECTHOM pabOTHI U METOJIBI pacyeTa JeTajei 1 y3JI0B MalllH

" alfIapaTroB XUMHYECKOM TCXHOJIOI'UH,

ymembs:

o BBINOJIHATh M YUTATh TEXHUYECKHE CXEMBbI, YEPTEKH U ICKU3BI JACTaleH, y3JI0B U
arperaToB MallliH, COOPOYHBIX YEPTEKEH U UepTek M 0OIIero BU/a;

o NPOM3BOANTH pAcyeThl IO OCHOBHBIM KPUTEPHSIM pPaOOTOCHOCOOHOCTH |
KOHCTPYUPOBAHHMS JieTajel MallluH;

o NPOM3BOANTH PACUYETHl M KOHCTPYHMPOBAHUE AETAICH MAIlMH M MEXaHH3MOB C
y4eTOM IMPOHU3BOACTBEHHONW TEXHOJIOTUH U SKCILTyaTallny;

6na0ems:

o HaBBIKAMH KOHCTPYHPOBAHMS M TEXHHUECKOTO TBOPUECTBA;

o MpaBWJIAMH OCTPOCHHS TEXHMYECKUX CXEM H YepTEeXKeH;

o OCHOBHBIMH METOJAMH pacueTa W MPOCKTUPOBAHUS MEXAHWYECKUX Y3JIOB M

3JIEMEHTOB TEXHUKH.

3. KpaTkoe coaep:kanue IMCHUNIHHBI:

Monaynp 1. «Pacdyer XMMHYECKOro ammaparta ¢ MEXaHMYECKHM MepeMEIINBAIOIINM
YCTPOMCTBOM.

[To Bcem 3TamamM KypcoBOro mpoekta ohopMiIsieTcsl elMHas MOsICHUTeNbHas 3anucka. B
NOSCHUTENBHYIO 3allMCKy BKIIIOYAIOTCS TPOCKTHBIE M IPOBEPOUYHBIE pacueThl TUIOBBIX
3JIEMEHTOB B COOTBETCTBHUH C JEHCTBYIOIUMU MeToauKkaMu. [IponsBoaurcs:

1)BBI60p KOHCTPYKLIMOHHBIX MaTEPHUAJIOB;

2)pacyeT OCHOBHBIX F€OMETPHUUECKUX Pa3MEpOB almapara;

3)pacuer TOJIIMH CTEHOK arapara 1 pyoamiku;

4)monbop nmpUBOJA;

5)pacuer (haHLIEBOTO COCTMHEHUS KPBILIKH ¢ KOPITYCOM aIlnapara;

6)pacueT Baja MEIIAJIKH Ha BUOPOYCTOMYNBOCTD U MMPOYHOCTH;

7)non6op u pacyer My ThI;

8)1mo00p M pacueT yIIOTHEHHUS.

Monynsb 2. «HepTex o0IIero BuIa anmapara.
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Brimonnsercs yeprex oOIIero Bua ammapara ¢ BUAAMH, pa3pe3aMH, CEYCHUSIMH H
BBIHOCHBIMH 3JIEMEHTaMHU, JAIOIIUMH [TOJHOE MPEICTaBICHUE 00 ero YCTPOHCTBE M MPUHIINIE
paboTbl. YUepTex 001Iero BU/Ia anmapara CoACpKuT:

1. N3o0pakenne ammapara (BUIBI, pa3pe3bl, CEUYCHHS, BBIHOCHBIC SJIEMEHTHI),
coJieprKallie OKOHYATEIbHbIE KOHCTPYKTUBHBIE PEIICHUS.

2. OCHOBHBIE pa3MepHI.

3. Pacnono)xenne mrynepos, Jitoka, OIop anmnapara.

4. Tabnuiy Ha3HaYEHUS MITYIIEPOB B armapare.

5. TexHMuUecKyI0 XapaKTEpPUCTHKY U TEXHUUYECKHE TPEOOBaHUS K HEMY.

Ha BTOpOM nHCTE BBIMOJTHSAIOTCS YEPTEXKH COOPOUYHBIX CAMHHI] M neraneil. Ueprexu
BBITIOJIHAIOTCS HA TucTax ¢popmara Al.

KypcoBoif TIpOEKT SIBISETCS CaMOCTOSATEIBLHON paboTOW CTyAeHTa, KOTOPBIM HeceT
MOJIHYIO OTBETCTBEHHOCTH 3a €€ KaueCTBO (MPaBHJILHOCTh PacdyeToB, O(hOpMIICHHE YepTexel) u
CBOEBPEMEHHOCTh BBIMOJIHEHHs BcexX ATanoB padot. [IpenogaBaTens — pyKOBOJIUTENb MPOEKTa
HampaBIseT paboOTy CTylEHTa, KOHCYIbTUPYET MO HESCHBIM BOIPOCaM, OMpEIENseT CTEleHb
3aBEpIICHHOCTH OTAENbHBIX ATAOB IPOESKTUPOBAHMUS.

4. O0beM y4eOHOI TUCUMIIIIMHBI

B 3auerHbIx B akanem.
€AMHUIAX yacax

O0mast Tpy10eMKOCTh JUCHUMIIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
AyIMTOpHBIEC 3aAHATHS: 0,44 16
Jlexmmm (J1) - -
[Tpaktuueckue 3ansatus (I113) 0,44 16
CamocrositesbHas padora (CP): 2,56 92
Buja koHTpoJIsi: 3a4eT / 3K3aMeH KypcoBoii

npoeKT/

3aver ¢

OLICHKOM

B 3aueTHBIX

B actponom.

€IMHUIIAX qJacax
OO0mas TpyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
AyIMTOpPHbIE 3aHATHSL: 0,44 12
Jlexuuu (JI) - -
[Tpaktrueckue 3ausatus (I113) 0,44 12
CamocrositesbHas padora (CP): 2,56 69
Buja xoHTpoOJIsi: 3a4eT / IK3aMeH KypcoBoii
npoeKkT/
3aver ¢
OLICHKOM

AHHOTanuA padoyeil NporpaMmbl Y4eOHOM THCHUNINHbBI
TeopeTuuyeckne 0CHOBBI FJHEPIO- H pecypcocOepekeHnsl B XUMHUYeCKOH TeXHOJIOTHHI

(B1.B. 23)

1. Heap qucuuminHbl: cHOpMUPOBATH YPOBEHb MPO(PECCHOHATBHON KOMIETECHTHOCTH,
MO3BOJIAIOIINNA TPAMOTHO, C TOUKH 3PEHUSI SHEPTO- U pecypcocOepeKeHus pelaTh MpUKIaIHbIe
3a/1a4¥l MPOMBITIIEHHOTO MacIiTada.

2. B pe3yabrare uU3yYeHUH JTUCUHMILIMHBI
0akajaBpuaTa J0JKeH

061a0emyp CIETYIOINMU KOMIETEHIIUSIMHU:

o0yyamouuiicsi 10 mnporpaMmme
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-CIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JHCIUIUIHH B
npodeccCuoHaNbHOM AEATEeIbHOCTH, MPUMEHITh METOJIbl MaTeMaTHUYecKOro aHaiu3a u
MOJICJIMPOBAHUSA, TEOPETUUYECKOTO U IKCIepUMEHTanbHOro uccieaosanus (OIIK-2);

-CIOCOOHOCTBIO Y4acTBOBaTh B COBEPUICHCTBOBAHMM TEXHOJIOTMYECKUX MPOLECCOB C
MO3UIUI SHEPTO- U pecypcocOepekeHus, MUHUMU3AINHA BO3ICHCTBHS HA OKPYKAIOIIYIO CPEly
(IIK-2);

-CIIOCOOHOCTBIO  HCIIOJIB30BAaTh  3JIEMEHTHl  JKOJIOr0-DKOHOMHUYECKOTO aHalu3a B
CO3JIaHUU DHEPro- u pecypcocbeperaronux texnonoruit (I1K-8);

-CIIOCOOHOCTBIO  MOJICIMPOBATH JHEPro- M  pecypcocOeperarpnye IMpouecchl B
npombinuieHHocTH (ITK-16).

3HamMy:

— TEOpeTUYECKHe OCHOBBI M MaTeMaTHMYeCKHIl ammapar pacuera M aHajau3a
3¢ (HEKTUBHOCTH UCIOIB30BAHUSI YHEPTETHUECKUX U CBIPHEBBIX PECYPCOB HA OCHOBE MOHSTHS
JKCEPTHUu.

ymembw:

— aHAJIM3UPOBATh BEJIMYUHY AKCEPTreTUYEeCcKOro NOTEeHIIUaa pa3IMYHbIX
HSHEPrOHOCUTENIE XMMHUYECKOI0 IMPOU3BOJCTBA Ha MPEAMET JOCTOBEPHOCTH U BO3MOXKHOCTHU
MPAKTUYECKON peashu3alni;

—mpeasiaraTh NyTH CHIDKEHHMSI DHEpPro3aTparT W IMOBBIIICHHUS  SHEPreTHUYECKOM
3(PEKTUBHOCTH 3a CUET UCIIOIB30BaHUS BTOPUUYHBIX dHEpropecypcos (BOP);

—co3/1aBaTh THUOKHWE PETCHEpAlMOHHBIE TEXHOJIOTUHM C 3aMKHYTOH CTPYKTYpOi
SHEPreTUYEeCKUX U MaTepUaAIbHBIX TOTOKOB.

énademp:

— KOMIUIEKCHOH METOJMKOW OLEHKH DSHEPreTUYecKOoro TMOTEHIMaga OTXOJI0B U
MPOMEKYTOUHBIX MPOJYKTOB XUMHUYECKUX MPOU3BOJICTB (TOPIOYMX OTXOJOB, Ta30BBIX IMOTOKOB
M30BITOYHOTO JABJICHHUS, )KUAKUX CTOKOB) Ha MPEAMET UX YTUIU3ALUU C YY€TOM 3KOJIOTHYECKUX
KPUTEPUEB.

3. Kpartkoe cogep:xaHue JTUCUMILIMHBI

Monyns 1. Beenenne. TepmoauHamuueckasl OLlEHKa MaTEpUAIbHBIX U YHEPrETHUECKUX
pecypcoB. OLieHKa SJHEPropecypcoB Ha OCHOBE MOHSTHS 3KCEPIHH.

OcHOBHBIE HAIIPABJICHUS W TIPOOJIEMBI CO3/IaHUS YHEPTETUIECKH BHICOKOA((DEKTHBHBIX U
SKOJIOTUYECKH O€30TacHbIX TexHojoruid. Tumbel mpeoOpa3zoBaHuii dSHeprum (IpsMBIE,
muknyeckue). Cucrema auddepeHunanbHBIX  ypaBHEHMH Ui OTKPBITOM  paBHOBECHOU
MakpocucTteMbl. TepmonnHamMuyeckass OIICHKAa SHEPropecypcoB CTAalMOHAPHOTO IOTOKa
BeuiectBa. [loHATHE BKCcepruu. YCIOBHE XUMHUYECKOTO paBHOBECUsA. PacyéT MUHHMMAaIbHBIX
3aTpaT 3HEPTUM B Ipoleccax KOMIPEMUPOBAHHUSA, pa3fefieHUs] Ta30BbIX CMeced, MOJyuyeHUus
XoJio/a.

Monyne 2. Ananu3 3¢¢GeKTUBHOCTH HCIOJIb30BaHUS MaTEpUaIbHBIX U SHEPreTHUECKUX
PECYpPCOB XUMUYECKOTO MTPOU3BOJICTBA. MOIENb peaabHOr0 SHEPronpeodpazoBaTels.

Cucrema MHTErpajbHBIX OaJaHCOBBIX YpaBHEHUN M KMHETUYECKUX COOTHOUICHHMH IS
OTKPBITOM HEPAaBHOBECHOM MAKPOCHUCTEMbl. AHAIUTUYECKOE U UHCIECHHOE pEIICHHE 3THUX
ypaBHEHUH Ha OCHOBE MOJEIH JOKaJIbHO-PAaBHOBECHOTI'O OMUCAHMS B IIPOIECCaX TEUCHUSI BI3KUX
Cpel, Temio- U MaccooOMeHa. MeToauka MCMOJIb30BaHUS ITUX YPaBHEHUU Ui OMpPEeIICHUs
dakTudeckux sHeprosarpaT. Pacu€r Bemmumubl skceprerudeckoro KIIJ[ mMHorocramuiitHOrO
IOTOYHOI'O IIpOIECCa.

Moaynes 3. [IpyHIMIBI  CO3[IaHUS JHEPTO- U PECypCOCOEPEraromux TEeXHOJOTHA.
NudopmanmronHbie MOAX0ABI U KPUTEPUH OICHKH CTeNeHH 3(PGEKTUBHOCTH MPOU3BOJICTBA B
YCIIOBUSX COBPEMEHHON YKOHOMUKHU U IKOJIOTHH.

CTpyKkTypa TOIUIMBHO-D)HEPIeTHUECKOTO OallaHca W CHCTEMBI JHEProoOecreueHus
XUMHYECKOTO Tpou3BoacTBa. OOmas TepMoauHaMuueckas oleHka BDOP: marepuanbHBIX
OTXOJIOB, Ta30BBIX TTOTOKOB IO/ H30BITOUHBIM JaBICHUEM, TETUIOTHl TEXHOJIOTHYECKHUX MOTOKOB.
Metonsl  moBbllieHusT 3(G(GEKTUBHOCTH  IMPOLIECCOB  YTHIM3ALMU OTXOJOB €  Y4YETOM
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IKOJIOTMUECKUX KpUTEpUEB (HAa MpUMEpPE CHUHTE3a aMMHakKa, IUPOJIM3a YIJIEBOJIOPOJIOB,
KOHBEPCHM METaHa BOJSHBIM IIapOM).

Monayns 4. TexHoIOrMYeCKOE U HHEPreTHYecKoe KOMOWHUPOBAHHE MPOIECCOB
IIPEBPALLECHHS] SHEPTUH U BELLECTB.

CuHTE3 TEXHOJIOTUYECKOM M DHEPreTMYECKONM CHCTEM KaK OCHOBHOW NPUHIUI
sHeproobecneueHusi. OCOOCHHOCTH SHEPTro- U PecypcocOepekeHUs] B HHU3KOTEMITEpaTypPHBIX
npoueccax IOJIY4E€HHs XOJIoJa, Ppa3leieHUs M O4YMILEHUs Tra30BbIX cmeced. (OCHOBHbBIE
IPOMBIIIJICHHbIE CXEMbl IOJYy4YeHHs XonoAa M TpaHchopmauuu Temiaa. CpaBHUTENbHBINA
TEXHUKO-)KOHOMHMUYECKUN aHain3 mnapokoMrnpeccMoHHbIX (IIKXM) u Temnoncnoiap3yrommx
XOJIOJWIIBHBIX MAIIIKH.

4. O0beM y4eOHOI JUCUMIIJIMHBI

Oo0bem
Buabl yueOHoii padoThI 3au. e, AK. qac.
O01mas TPy10eMKOCTh TUCHHMIUIMHBI 10 Y4eOHOMY IJIAHY 4 144
KonTakTHas padora: 1,5 54
Jlexmm (JIek) 1 36
[Tpaxtrueckue 3anstus (113) 0,5 18
CamocrositesbHas padora (CP): 1,5 54
CamMOCTOSITETbHOE U3YUYCHUE PA3ICNIOB TUCIIUIIIIUHBI 1,5 54
By nTOroBOro KOHTpOJIsi: 3a4eT ¢ OLeHKOH 1 36
O6bem
Buabi yueOHoii padoThI
3au4. ex. AcTp. yac.
O01mas Tpy10eMKOCTh TUCHHUILVIMHBI 10 Y4eOHOMY IJIAHY 4 108
KonraktHas pabora: 1,5 40,5
Jlexmum (JIek) 1 27
[Ipaktuueckue 3austus (113) 0,5 13,5
CamocrositeabHas padora (CP): 1,5 40,5
CaMocTosATENbHOE U3YUYEHHE PA3AEIOB IUCLUIIIMHBI 1,5 40,5
Bua uTOoroBoro KOHTpOJIfA: 3a4eT ¢ OLEHKOM 1 27

AHHOTanuA padoyeil NporpaMmbl Y4eOHOM THCHUNINHbBI

OCHOBBI TEXHMYECKOI0 PeryJIMpOBaHusA U ynpasJieHus: kauyecTtsoM (b1.B. 24)

1. Heab Kkypca - HayduThb CTYACHTOB IPUMEHSITH KOHTPOJIBHO-U3MEPUTENBHYIO U
UCIBITATENbHYI0 TEXHHUKY, METOAAM U CpPEICTBAM TEXHUYECKOTO PETYIHPOBAHMS, METOJaM
KOHTPOJISI ~ KauyecTBa  BBIIYCKAEMOM  NPONYKIMH, PECypco- U DHEprocOepexeHus
TEXHOJOTMYECKHX IPOLECCOB C UCIOIb30BAHUEM CTaHJAPTHBIX METOJIOB.

3agauyamMu U3ydeHUs Kypca SBISIOTCS COBEPLICHCTBOBAaHME METOAMK KOHTPOJIS KauecTBa
IPOM3BOJICTBEHHBIX TPOLECCOB, pPa3pabOTKa CHUCTEM YIPABICHHS KadyeCcTBOM, pa3pabdoTKa
HOPMATUBHBIX JJOKYMEHTOB PAa3HOTO YPOBHsI, CO3/JaHHE HOBBIX METOJOB U3MEPEHUH, MTOyUCHHE
U3MEPUTENBHOM HH(pOpMaLUK TPeOyeMOoro KauecTna.

2. B pesyabTare u3y4eHus JUCUHUIIIMHBI CTYIEHT JOJIKEH:

061a0ems CIeIyIOUMMU KOMIIETCHIUSIMU:
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- CIIOCOOHOCTBHIO UCIOIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCITUIUIMH B
npodeccCuoHaNbHOM AEATEeIbHOCTH, MPUMEHITh METOJIbl MaTeMaTHMYecKOTro aHaiu3a u
MOJICJIMPOBAHUS, TEOPETUUYECKOTO U AKCIEpUMEHTanbHOro uccieaopanus (OIIK-2);

-CIIOCOOHOCTBIO Y4acTBOBAaTh B COBEPUICHCTBOBAHMM TEXHOJIOTMYECKUX IPOLECCOB C
MO3UIUI SHEPTO- U pecypcocOepekeHus, MUHUMU3AINHA BO3ICHCTBHS HA OKPYKAIOIIYIO CPEIy
(IIK-2);

- CIIOCOOHOCTBIO HCMONB30BaTh JJIEMEHTHI JKOJOr0-d)KOHOMHYECKOTO aHalu3a B
CO3JIaHUHU DHEPro- u pecypcocbeperaronux texnonoruit (I1K-8);

- CIIOCOOHOCTBIO MOJETHPOBATh SHEPro- M pecypcocOeperaromuye MpoIecchl B
npombinuieHHocTH (ITK-16).

3HamMy:

- 3aKOHOJIaTeNIbHbIE 1 HOPMATUBHO MPABOBBIE aKThI, METOIMYECKUE MaTEPUAIIBI 10
TEXHHUYECKOMY PETYINPOBAHHIO;

- IEPCIEKTUBbI TEXHUYECKOTO Pa3BUTHUS U OCOOEHHOCTHU AESITeIbHOCTH OpraHU3aIuii,
KOMIIETEHTHBIX Ha 3aKOHO/IaTeIHHO-IIPABOBOM OCHOBE B 00JIACTH TEXHUYECKOTO PETYIHPOBAHMS;
- OCHOBBI TEXHUYECKOTO PETrYIHPOBAHMUS;

ymembw:

- IPUMEHSATH METOJIbl U PUHLUIIBI CTAaHAAPTU3ALUHU IPU pa3pabOTKe CTaHIAPTOB U
JIPYTUX HOPMATUBHBIX JOKYMEHTOB;

- IPOBOJUTH MOATBEPKICHUE COOTBETCTBUS MPOAYKIIMH, TPOLIECCOB U YCIYT
MPEIbSIBISIEMBIM TPEOOBAHUSM;

- IPUMEHSATH METOIbl KOHTPOJISI U YIIPABJICHUS KAU€CTBOM;

- aHaJTM3UPOBATH JAaHHBIE O KAYECTBE MPOAYKIIMU U ONPEACTATh MPUINHBI Opaka.

- HCTIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH JIsl IJITAHUPOBAHUS U MPOBEACHUS padoT 1o
TEXHHYECKOMY PETYIUPOBAHHUIO.

6n1a0ems:

- HaBbIKAMM UCTOJIb30BAHUS OCHOBHBIX MHCTPYMEHTOB YIIPABJIECHUS Ka4eCTBOM,;

- HaBbIKaMH OPOPMIICHHS PE3yIbTATOB UCIIBITAHUH U PUHATHS COOTBETCTBYIOIIUX
pELICHHI;

- HaBbIKaMH 0(pOPMIICHUS HOPMATUBHO-TEXHUYECKOHN TOKyMEHTALINH.

3. Conep:kaHue QM CHUATIINHbBI

MOAVYJIb 1.

1.1 BBenenue. 3akoH P® «O TEXHMYECKOM pEryJupOBaHUN». Mepbl TEXHUYECKOTO
peryIupoBaHMs, OCHOBAaHHbIE Ha 3aKOHOAATENbCTBE OO0 OTBETCTBEHHOCTH 3a KauyeCTBO H
0€30MacHOCTh TTOCTABIISIEMOM MPOAYKIINH («3aKOH O 3aIIUTE MPaB MOTPEOUTENEH» ).

1.2 HeoTBpaTUMOCTb OTBETCTBEHHOCTHM MW3TOTOBUTEISl M OpraHM3allMM B IENH
«U3TrOTOBUTENb- NpoJaBel- norpedurens». HemoOpokadecTBeHHass mponaykuus. VckaxeHHas
uHpopManus o paKTUIECKUX XapaKTepUCTUKAX MPOoAyKIuu. DanbcuuipoBaHHas IpOTyKIIHsL.
OTBETCTBEHHOCTH NMPOJABIA U U3TOTOBUTEIIS.

1.3 Jloka3aTenbCTBO JOOPOKAYECTBEHHOCTH pEaM3yeMOil MPOMYKIIMH H3TOTOBUTEIEM.
Ces3p Mexay HanuuueM jaedexTa M BeIu4MHOW ymepba. KauecTBeHHas NpoayKIMs-yCIOBHE
BBDKUBaHMS (pUPM B KOHKYPEHTHOI Oophoe.

1.4. TexHudeckoe peryJdpoBaHUE, OCYIIECTBISIEMOE TOCYIapCTBOM B 00JacTH
0€30MaCHOCTH TNPOJYKTOB. TEXHHWYECKHE perJiaMeHThl M OIEHKAa COOTBETCTBHs. Buisl
TEeXHUYECKUX periaameHToB. CozepikaHue TEXHUYECKUX periaameHToB. [IpaBuia noctpoeHus.

1.5. @opmbl TEXHHUYECKOro peryiaupoBaHusd. lloaTBep)kaeHHE  COOTBETCTBUS,
roCyJapCTBEHHbIN KOHTPOJIb, HAJ30P.

1.6. AkkpenuTanus kak (opMa rocyJapCTBEHHOIO TEXHUYECKOTO peryaupoBanus. Llemau
U TPUHLMIBI aKKpeAUTAlMU. AKKpEIUTalMs OpPraHoB MO CEPTU(UKALMU U UCHBITATEIbHBIX
naboparopuil.  CepTH(UKAIMOHHbIE  UCHBITAHWS  TNPH  aKKpeAWUTAlMH.  3apyOexHas
aKKpeauTalHus.
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1.7. Mepsbl, mnpenycMaTpUBAIONIME HCIIOJIB30BAHUE JTOOPOBOJBHBIX CTAHIAPTOB H
nobpoBosibHOM ceprudukanuu. KavectBo. Buempenme cucrem kavectBa. OOyueHue u
UH(POPMHUPOBAHUE TTOTPEOUTEINEH.

1.8. ITpuHIMIIEI 1 POPMBI TOATBEPKACHHUS COOTBETCTBUS. CXEMBI

MOJVIJIb 2

2.1 Meroanyeckue OCHOBBI yIpaBieHUs KadecTBOM CTaauM >KU3HEHHOTO IIMKJA
NpOAYyKUHUHU. METOIbl OIIEHKH KauecTBa NpoAyKiuu. CTaHAapTU3alus B YIPABICHUH Kau€CTBOM
- Mexnaynapoaubie cranaapthel cepun 9000. 3apyOeHBIM U OTEYECTBEHHBIM OMBIT YIPaBICHUS
kauecTBoM. Konmenmus «Bceobiiero ynpapieHus Ka4ecTBOM» MeTpoliorTuueckoe o0ecredeHme
KayecTBa MPOYKIUH.

2.2JIuueH3upoBaHue. 3aKOH O JINLEH3UPOBAHUH.

2.3 Ceprudukanms Kak mporeaypa moATBepKIACHUS COOTBETCTBUS.

2.4 TpuHuuns! 1 GOPMBI TOATBEPIKACHHUS] COOTBETCTBUS.

2.5 Cxemnl ceprudukanuu u AekiaapupoBanus. Onucanue cxeM AekiaapupoBanus (11-
7n). u cepTuduKaIym.

2.6 JIoOpoBOJILHOE TOITBEPKACHUE COOTBETCTBUS. DKCIIOPTUPYEMasi U UMITOPTHpyeMast
MPOIYKIHS, MOAJIeKAaas 00s3aTeTbHOMY MOATBEPKIACHHIO COOTBETCTBHS. YCJIOBHS BBO3a Ha
TeppuToputo Poccun nponykiuu, nojiexaiieil 00s3aTeaIbHOMY MOATBEPKICHUIO0 COOTBETCTBUS.

4. O0beM y4eOHOI JTUCUMIIIIMHBI M BUIbI Y4e0HOH padoThl

Bunast yueOHoI paboThI Ob6Bvem
B 3aueTHBIX B akagemudeckux
€IMHUIIAX yacax
O01masi Tpy10eMKOCTh JUCUMILIIMHBI 110 2,0 72
y4eOHOMY IIaHYy
AyJAUTOpPHBbIE 3AHATHS: 32/36 32
Jlexumu (JIek) 16 16
[Tpaxtrueckue 3anstus (113) 16 16
CamocrositesbHas padora (CP): 40/36 40
Buja nToroBoro KOHTpOJIsi: 3a4eT — -
Bunbr yue6HOM paboThI O06Bem
B 3auetHbix | B actpoHoMm.
eANHUIIAX gacax
O01masi Tpy10eMKOCTb JUCUMILIIMHBI 110 2,0 54
y4eOHOMY IIaHy

AyJAUTOpPHBbIE 3AHATHS: 0,9 24
Jlexmm (JIek) 0,45 12
[Tpaktuueckue 3austus (113) 0,45 12
CamocrositesqbHasi padora (CP): 1,1 30
Bua uToroBoro KOHTpOJISi: 3a4eT — -

4.4.3. IncuMnJMHbI O BBIOOPY
AHHOTanuA padoyeil NporpaMmbl Y4eOHOM U CHUNINHbBI
DJIeKTMBHBIE Kypchl 110 pusndeckoii kyabType (b1.B.25)
1 Hean aucuUnIMHBI
— OBJIAJICHHE CHUCTEMOH MPAaKTHMYECKMX YMEHHUH W HaBBIKOB, 00ECIEUYHMBAIOLINX
COBEpILECHCTBOBAHHE MICUXO(PU3NIECKUX CITOCOOHOCTEH;
— pa3BUTHE CIIOCOOHOCTEH WCIOJIb30BaTh pa3zHoOOpa3Hbie (HOpPMBI  (HU3UIECKOM
KYJIbTYpPbI, CIOPTa M TypU3Ma JUIsl COXPAHEHUS U YKPEIUICHHSI CBOETO 370POBbS U 3JI0POBbS
CBOUX OJM3KUX B OBCEAHEBHOM KU3HHU U POPECCUOHATIBHOM 1A TEIbHOCTH;
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—  ¢opMUpOBaHHE MOTHBAIIMOHHO-IICHHOCTHOTO OTHOIICHHS K (PU3MYECKON KYIBTYpE,
¢bu3nyeCcKOMy COBEpPIICHCTBOBAHUIO U CAMOBOCIIUTAHUIO, YCTAHOBKA Ha 3J0POBBIN 00pa3 KU3HH;

— oOyueHue TeXHUYECKUM M TAKTHYECKUM IIPHEMaM OJTHOTO U3 BUIIOB CIIOPTA.

2 B pe3yabrare wu3y4YeHHs [UCUMILVIMHBI oOydamommiics 1Mo mnporpamme
0akaJlaBpUaTa J0JIKeH:

Oobnadamp cneayomuMU KOMIETEHIIUSIMHU:

—  cImocoOHOCTh K camoopranu3aiuu u camooopazoBanuto (OK-7);

—  CIIOCOOHOCTh UCIHOJB30BaTh METOABl W CpelacTBa (U3NYECKON KyIbTYphl [UIs
obecriedeHusI MOTHOIIEHHOM CONMalTbHOM 1 TTpodeccnoHanbHoi nestenbHocTr (OK-8).

3uameo:

—  HAy4YHO-IIPAKTHYECKHE OCHOBBI (PM3UYECKON KYIbTYPHI U CHOPTA;

—  COUHMaJIbHO-OMOJOTMYECKHE OCHOBBI (PM3NYECKOU KYIbTYPHI U CIIOPTA;

—  BIMSHHE O3J0POBHUTENBHBIX CHUCTEM (PU3MYECKOrO0 BOCHHUTAHMUS Ha YKpEIJICHHUE
310pOBbsI, MPOPMIAKTUKY MTPO(PECCHOHATBHBIX 3a00JIEBaHH U BPEIHBIX MPUBBIUCK;

— CcrmocoObl  KOHTPOJS ©  OIEHKH (u3Wyeckoro pa3BUTHS ©  (DUIUIECKOM
MOJIFOTOBJICHHOCTH;

— TpaBWiIa U CIOCOOBI MNIAHUPOBAHUS MHAUBHIYATbHBIX 3aHATUN PA3IUYHON LIEJIeBOM
HATIPABICHHOCTH;

— cnoptuBHble Tpaguuuu MXTU-PXTY um. [[.1. Menaeneena.

Ymems:

—  BBINOJHITh UHIUBUAYATHHO MOI00paHHBIE KOMIUIEKCHI MO0 (U3MUYECKON KYIbType H
Pa3TUYHBIM BUAAM CIIOPTA;

—  OCYILECTBIATH CaMOKOHTPOJb 3a COCTOSHHEM CBOEro OpraHu3Ma U coOJoiaTh
IIpaBHJia TUTUEHBI U TEXHUKU O€30MacHOCTH;

—  OCYILECTBIATh TBOPYECKOE COTPYAHHYECTBO B KOJUIEKTHBHBIX (opMax 3aHATHIMA
(U3UYECKON KYJIbTYPOU U CIIOPTOM;

—  BBINOJHSTH IPUEMBI 3aITUTHI U CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPAXOBKH.

Bnaoempw:

— CpeACTBaMH M METOJAMU YKPEIUICHUS WHAUBHIYaTbHOTO 310POBbs, (PU3NYECKOTO
CaMOCOBEPILEHCTBOBAHMUS;

— JIOJDKHBIM ~ ypOBHEM  (PU3WYECKOW  MOATOTOBICHHOCTH, HEOOXOJUMBIM IS
KaueCTBEHHOT'O YCBOCHUS MPO(PECCHOHANBHBIX YMEHHI 1 HaBBIKOB B IIpoliecce O0yUeHUs B BY3e,
JUIs o0ecIieYeHusl TOJTHOLICHHOW COIMAJIbHOW W TPO(ECCHOHATBHON ACSITEIBHOCTH TIOCIE
OKOHYAHUS y4eOHOTO 3aBE/ICHUS;

—  TEXHUYECKUMH M TAKTUYECKMMHU HaBBIKAMH B OJHOM U3 BUJIOB CIIOPTA.

3 Kpartkoe coaep:xaHue JUCUMILIHHBI

Kypc mucnumninvabl « 9NEKTUBHBIC NUCHUIUIHMHBI 1O (U3UYECKOW KYIbType U CIOPTY»
peanu3yeTcsl uepe3 BapuaTUBHBIA KOMIOHEHT (JICKTUBHBIN MOJTyJb) 328 yacoB (BUJ CIIOpTa IO
BBIOOPY CTyJeHTa), B 3a4eTHHIC CIWHUIIBI HE TIEPEBOAMTCS, SBISCTCS OOS3aTENBHBIM s
WCIIOTHEHUS TIPH O4HOU (hopme 0OyueHust.

[IporpaMma paccuuTaHa Ha HW3YYEHUE AMCIHUILIUHBI «DJIEKTHBHBIC JUCHUIIIMHBI TIO
¢busznyecKkoil KylnbType M CHOPTY» B TEUEHHE IIECTH CEMECTPOB W TMpeArnojiaraeT, 4To
oOyJaromuecss UMEIOT TEOPETHUYECKYI0 MOATOTOBKY B 00JACTH IUCHUIUIMHBI «Duznyeckas
KyJIbTypa M CIOPT», 3aKaHUYMBAETCS 3a4e€TOM B KOHIE Kaxkzaoro cemectpa. KoHTtpoib
yCIIEBAeMOCTH CTYACHTOB BEJETCS 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBOM CHCTEME.

[IpakTHyecKue 3aHsTHs.

[TpakTudeckuii pa3aen mporpaMMbl peaau3yeTcst Ha yueOHO-TPEHUPOBOYHBIX 3aHATUSAX B
y4eOHBIX TPYIIax Mo o0Iei GU3NIecKoi MOArOTOBKE HIIH 110 BEIOPAaHHOMY BHUY CIIOPTA.

[IpakTHyeckre 3aHATUS TOMOTAlOT MPHUOOPECTH OIBIT TBOPYECKOH IMPaKTHUECKOU
JESTEIbHOCTH, Pa3BUBAIOT CAMOCTOSITENILHOCTh B (DU3MYECKOM KyJIbType U CHOpPTE B LENSIX
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JOCTIDKEHUS!  (DPM3MUYECKOTO0 COBEPILEHCTBA, IOBBIMIAIOT YPOBEHb (PYHKIMOHAIBHBIX H
JIBUTATENIbHBIX CIIOCOOHOCTEH, HAaIIPAaBICHHO (POPMUPYIOT Ka4eCTBA U CBOMCTBA JINYHOCTH.

[IpakTuyeckuii pasgen BKIOYaeT B ceds moapasfenbl: 1o olmiel  (usnueckont

noarotoBke (ODII) u cnenuanbHOM Guznueckor MoAroToBKe 1Mo Bujaam cropra (CDIT).

Y4eOHO-TPEHUPOBOYHBIC 3aHATHS 0a3HpylOTCs Ha IIMPOKOM HCHOJIb30BAHUU
TEOPETUYECKUX 3HAHMN UM METOJMYECKMX YMEHHUH, Ha NPUMEHEHMH pa3HOOOpa3HBIX CPEICTB
(¢u3uUecKoil KyIbTyphl U CIIOPTa, CIIOPTUBHOW M MPO(ECcCHOHATBHO-TIPUKIATHON (hrU3nYecKoi
HOJTOTOBKE.

VYaensercs BHHMaHUE BONpOCAaM IPOBEAECHUS COPEBHOBAaHUI (IIpaBHJIa COPEBHOBAHMIA,
CHCTEMa PO3BITPHIIIEH, onpeieieHue To0eInuTeNeH, 000pyI0BaHNE U HHBEHTAPH ).

KpurepreMm ycrnenrHoCTH OCBOCHHUsI y4eOHOTO MaTepHualia SBJSIETCS HKCIEpTHAs OLEHKa
IPEnoJiaBaTessi, YUUTHIBAIOILAS pecyIapHOCIb NOCeUjeHUs 00A3amenbHblX Y4eOHbIX 3aHAMUL,
BBITIOJIHEHHE YCTAHOBJICHHBIX Ha JJAHHBIM CEMECTpP KOHTPOJIBHBIX HOPMATHBOB (TECTOB) OOIIEH
(Gu3n4ecKoil M CHOPTHUBHO-TEXHMYECKOW MOATOTOBKU [UIA OTAEIbHBIX TIPYNI pa3iIuYHON
CIIOPTHUBHOM HAIPaBICHHOCTH.

4. O0beM y4eOHOM JUCHUILINHBI

B CemecTphbl
Bun yueGHOM paboThI aKazeMm. I II I v v VI
yacax
OO0masi Tpy10eMKOCTb M CUUILIHHBI IO 328
y4eOHOMY IJIAHY
AyIMTOpPHBIE 3aHATHS: 328 32 66 66 66 66 32
IIpakTHyeckune 3aHATHSA 32 66 66 66 66 32
328
Bupa utoroBoro KOHTpoOJIS: 3a- 3a- 3a- 3a- 3a- 3a-
3a4eT / IK3aMeH 4yeT | yer YyeT 4yeT | 4Yer | 4er
B CemecTphbl
Bun yueGHOM paboThI aCTpOH. I II I v v VI
yacax
OO0masi Tpy10eMKOCTb M CUUILIHHBI IO 246
y4eOHOMY IJIAHY
AyIMTOpPHBIE 3AHATHS: 246 23 50 50 50 50 23
IIpakTHyeckune 3aHATHSA 246 23 50 50 50 50 23
Bupa utoroBoro KOHTpoOJIs: 3a- 3a- 3a- 3a- 3a- 3a-
3a4eT / IK3aMeH 4yeT | yer YyeT 4yeT | 4Yer | 4er

AHHOTanus padoyeil nporpaMMsbl y4eOHOH THCHHUIINHBI
BBenenue B memOpannyio texuosiornio (b1.B./1B.01.01)

1. eas IMCHMIIMHBI:

JlaTh CTY/AEHTaM IEpBUYHBIC 3HAHUS O MEMOpaHHBIX NpolLeccax paslelieHHUs cMeceH,
JIOCTaTOYHbIC JJIs1 MOHMMAHUS CTYACHTAaMH OCOOEHHOCTEH W BO3MOXKHOCTEH MeMOpaHHOM
TEXHOJIOTHUH.

[IporpamMma IUCHUIUIMHBI CTPOMTCS Kak OO30pHAs 1O OCHOBHBIM TEOPETUYECKHM H
IPAaKTUYECKUM acneKkTaM MeMOpaHHOW TexHosiorud. OHa BKIJIIOYaeT B ce0si O3HAKOMJIEHHE C
UCTIOJIb3yeMOH TEpMHUHOJIOTHEH, C HAay4YHBIMH TNPUHIMIIAMH MEMOpPAaHHOTO pa3JeleHus, ¢
OCHOBAaMH pacyeTa MEMOPAHHBIX MPOLIECCOB.

2. B pe3yabTare u3yYyeHMs IMCHUILIMHBI O00ydamlumiics IO Hporpamme
0akaJjlaBpuaTa J10JI2KeH
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061a0emb CIEeyIOUUMU KOMIIETCHIUSIMU:

o CIIOCOOHOCTh  OCYIIECTBIISITH TEXHOJIOTHUECKUI MPOIECC B COOTBETCTBHH C
pEerIaMeHTOM M HCIIOJIb30BAaTh TEXHUYECKUE CPEACTBA JJII M3MEPEHHs] OCHOBHBIX MapaMeTpOB
TEXHOJIOTHYECKOTO TPOoIiecca, CBOMCTB chIpbs U npoaykiuu (I1K-1);

o CIOCOOHOCTh Y4acTBOBATh B COBEPIICHCTBOBAHUHU TEXHOJIOTHUECKUX IMPOIECCOB C
MO3UIUI DHEPTO- U PeCypcocOepeKeHsl, MUHIMH3AINN BO3JACHCTBUS HAa OKPYKAIOIIYIO CPEIy
(IIK-2);

o CIIOCOOHOCTh ~ HWCIONIb30BaTh ~ HOPMATHMBHBIE  JOKYMEHTBI IO  KadecTBY,
CTaHAapTH3aIuu U cepTudukanuu npoayktos u uzaenui (I1K-4);

o TOTOBHOCTh OOOCHOBBIBaTh KOHKPETHBIC TEXHHYECKHE PEIICHHs TPU pa3padboTKe
TEXHOJIOTUYIECKUX MPOIIECCOB; BRIOMPATh TEXHUYECKUE CPEIICTBA U TEXHOJIOTUH, HAIIPABJICHHBIC
Ha MUHUMH3AIII0 aHTPOTIOTEHHOTO BO3/ICHCTBUS Ha OKpyxKatoilyto cpeny (ITK-5);

o CIIOCOOHOCTh MCIOJB30BAaTh 3JEMEHTHI JKOJOr0-JKOHOMHUYECKOTO aHalu3a B
CO3JITaHUU PHEPTO- U pecypcocOeperaromux TexHomorui (ITK-8).

3HamMb:

. KIaccupukanuio U (PU3NKO-XUMHUYECKHE OCHOBBI TIPOIIECCOB MEMOPAHHOTO
pa3aeneHus ¢ pa3IMuHON ABUKYIIEH CUIION;

. OCHOBbI ~TEXHOJIOTMHM TOJYIMPOHUIAEMBIX MEMOpaH U3 TMOJMMEpPHBIX U
HEOPTaHMYECKUX MATEPUAIIOB;

. MPUHLIMIHUATIBHBIE KOHCTPYKIIMM  MEMOpPAaHHBIX  JJIEMEHTOB, MOIyJed H
anmnaparos;

. MPUHLIMIBL  Pa3pabOTKH M pacyeTa TEXHOJOTMYECKUX CXeM MeMOpaHHbBIX
YCTaHOBOK;

. OCHOBBI (DYHKIIMOHUPOBAHUS PbIHKa MEMOPAaHHOM TEXHOJIOTUY;

ymembp:

. U3MEpSATh U PACCUUTHIBATH OCMOTHUYECKOE JIaBJICHUE BOJHBIX PAaCTBOPOB;

. UCIIONIb30BaTh  PE3YyNbTaThl  JaOOpaTOPHBIX  HCCIEAOBaHWUA B  pacuerax
MEMOpaHHBIX YCTAHOBOK;

. pa3pabaTbiBaTh TEXHOJIOTUIECKHE CXEMbI MEMOPAHHBIX YCTAaHOBOK;

. onpenensaTh MecTo M A(PPEKTHBHOCTh HCIOIB30BaHUS CTaIUUd MEMOpPaHHOTO
pasaeeHns B TEXHOJIOTHYECKON cXeMe MPOU3BO/ICTBA;

enaoemsn:

. METOJIaMU pacyeTa pabodrx mapaMeTpoB Mpolecca MeMOPaHHOTO pa3elieHus;

. METOJIaMH OLIEHKH YPOBHS KOHIIEHTPALMOHHON MOJISPU3aLIH;

. TEXHUYECKUMH MMPUEMaMH CHIDKEHUSI YPOBHS KOHIICHTPAIMOHHOMN TOJISIPU3AIUH B
MeMOpaHHBIX arraparax;

. METOJIaMH BBIOOpA ONTUMATBLHOW KOHCTPYKIIMA MEMOPAHHOTO MOYJIS.

3. Kparkoe conepkanue 11 CIUATNIIAHbBI

1. OcnosHvle  npedcmasnenus o  MemOpanHou  mexHonozuu.  BBenenwue,
tepmunoniorusi. Mcropuorpadus memOpanHou TexHoioruud. (O030p MEMOpaHHBIX IPOIIECCOB
pasgeneHnus  cmeced  —  OapomemOpanHble, aAu(p(y3UOHHBIE,  BIEKTPOMEMOpaHHbIC,
TepMOMEMOpaHHBIC.

2. Dusuxo-xumudeckue U mepmMoOUHaAMUIECKUe OCHOBbl MEMOPAHHBIX NPOYECCO8.

Konnenrpanuonnas nosspusarus (KIT), 6mokupoBanue memOpan. VictuHHas u HaOmrogaemast
CEeJeKTUBHOCTb. MeToabl cHuxkeHus Biusaus KII.

3. Knaccugpukayus  membpan,  mpeboeanus kK  membpanam.  IIpuHIATIBI
KJIaCCU(UKALUU: TIO0 TpOoIleccaM MPUMEHEHHUs, M0 METOAAM MOJIyU4eHHUs, 10 TeOMETPUIECCKON
dbopme, o BHyTpeHHeW cTpykType. OO6ocHOBaHME TpeOOBaHMI MOJB30BaTENe K MeMOpaHaMm:
yIenpHas TMPOU3BOAMTEIBHOCTh, pa3Aelsiomas CImocoOHOCTh, pecypc, MeXaHHYecKas,
XUMHUYECKasT U TepMUYecKass CTOHMKOCTb, YCTOWYHMBOCTH K JEMCTBHIO MHMKPOOPTaHH3MOB,
CaHUTapHbIC TPEOOBAHUS, YCIOBUS XPAHCHUS, YTIIIM3UPYEeMOCTh. Buibl MeMOpaH, uX CBOMCTBA.
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[MonmynponuriaemMpie  MeMOpaHbl M3 TOJIMMEPOB,  KEpaMHMKH, TpaduTa,  METaIIOB,
KOMIO3UIIMOHHBIE MOTYIPOHUIIAEMbIE MEMOPAHBI, KUAKHE MEMOPaHBHI.

4. H3yuenue cmpykmypol u ceovicmse membpan. ViccnenoBanue CTpyKTypbl MeMOpaH:
MOPUCTOCTh, CPEAHHUM pa3smep MOp, TOJIIMHA, aHU30Tpomus, AedexTockonusd. MccnenoBanue
TEXHOJIOTHYECKUX IapaMeTpoB MeMOpaH: ynenbHas MPOU3BOAUTEIBHOCTD, 33JE€PKUBAIOIAs
CIOCOOHOCTh, ycajgka MeMmOpaH, pecypc paboTbl. MeToasl KaJIMOPOBKH TMOPHCTHIX MEMOpaH.
Ceprudukanus memMOpaH.

5. Membpannvie annapamsi u ycmanosky. MemOpaHHbIE anmapaThl C IMIOCKUMH,
PYJIOHHBIMH, TpYO4YaTbIMHM, BOJOKOHHBIMH W TAaTPOHHBIMH 3JeMeHTaMu. MemOpaHHbIe
YCTaHOBKH: COCTAaB YCTaHOBKHM, KOMIIOHOBKAa. CriocoObl pekynepauuu 3Hepruu. [Iporounsie u
TYIUKOBBIE peXHUMbI paboThl. [leproanueckue, HeMpepbIBHBIE U TUPKYIALNOHHBIE CXEMBI.

6. Texnonoeuueckue cxemuvl ¢ ucnonvsogsanuem memopan. Cdepbl NpUMEHEHUS
MeMOpaHHOM TeXHOJIOTUH. MeMOpaHHBIN PHIHOK — MUPOBOM U POCCUHCKUIA.

4. O0béM yueOHOM JTUCUUIIJIMHBI

V cemectp
Buabl yueOHol padoThI 3au. e, Ax. qac.
O01mas Tpy10eMKOCTh
4,0 144

AUCIHUILINHBI 0 Y4eOHOMY ILIAHY

KonrakTHas pabora: 1,8 64

Jlexuu (JIek) 0,9 32

[Tpaxtrueckue 3anstus (I1P) 0,9 32

CamocrositesbHas padora (CP): 1,2 44

KonTtposnbHbIe pabOTHI 0,2 8

W3ydenue pa3nnesnoB TUCIUTIIINHbI 1,0 36

Bua uTOroBoro KOHTpoJIA: 1,0 36
IK3aMeH

V cemectp
Buner yueonoli padorni 3au. ex. ACTpOHOM. Hac.
OO0masi Tpy10eMKOCTb 1M CHUTNTHHBI
4,0 108

1o y4eOHOMY IJIAHY
KonTakTHas pabora: 1,8 48
Jlexmum (JIek) 0,9 24
[Tpaktuueckue 3ausrus (I11P) 0,9 24
CamocrositesbHas padora (CP): 1,2 33
KonTtposnbHbIe pabOThI 0,2 6
N3yueHue pa3aenoB TUCHUILUIMHBI 1,0 27
Bua uTOroBoro KOHTpOJIs: IK3aMeH 1,0 27

AHHOTanuA padoyeil NporpaMmbl Y4eOHOM U CHUNINHbBI
CTpyKTypHOE MOJeJIMPOBaHNe XUMHKO-TeXHoJIorn4eckux npoueccos (b1.B./1B.01.02)

1. Heab AucOMIUIMHBI — TOJIY4YEHUE CTYACHTAMHU 3HAHUM B 00JAaCTH MOJEIUPOBAHMS
OpTraHU3allMOHHO-YIIPABJICHYCCKUX, TCXHUKO-DKOHOMHUYCCKUX MU TCXHOJOTMYCCKHUX IIPOLCCCOB
HayKOEMKHX IPOU3BOJACTB Ha BCEX JTamax >KU3HEHHOIO IMKJIa XUMHMKO-TEXHOJOIMYECKOU
CHUCTCMBI.

JucuumuimHa «CTpyKTypHOE MOJEIUPOBAHME XHUMMKO-TEXHOJIOIMYECKHX IPOLIECCOBY
MO3BOJIACT OCBOUTH OCHOBHBLIC IIOJIOKCHHA CICAYIOIIUX PA3ACiIOB: HNPOHCCCBI W MCTOABI
OpPraHU3alMOHHO-TEXHOJOIMYECKOTO  YNPABIEHUS  XMMMKO-TEXHOJIOIMYECKOH  CHUCTEMOM,
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METoAMYEeCKOoe  OOecleyeHne  MOJCTUpPOBaHHMS  OM3HEC-TIPOIECCOB,  OPraHU3ALUOHHO-
SKOHOMHMYECKOE MOJETUPOBAHNE TEXHOJIOTMUECKUX MPOIIECCOB

[enu u 3ama4u QUCIMIUIMHBI JOCTUTAIOTCS C TIOMOIIBIO:

— TEOPETUYECKOW M MPAKTHUECKOH MOATOTOBKH CTYIEHTOB B OOJACTH MOJEIHUPOBAHUS
OpPTraHU3AI[MOHHO-YIIPABICHYECKUX M TEXHOJIOTHUECKUX MPOIECCOB HAa BCEX 3Tarax >KM3HEHHOTO
UKJIa GYHKIIMOHUPOBAHUS XUMHKO-TEXHOJIOTMUYECKON CHCTEMBI;

— W3y4eHUs TPUHIMUIIOB OPTraHU3aNUOHHO-I)KOHOMUYECKOTO MOJIEIUPOBAHUS OU3HEC-
MPOLECCOB Ha JTanmax (OpPMUPOBAaHUS IMPOEKTA; COCTaBICHUsS OW3HEC-TUIaHAa M OLEHKHU
3G (HEeKTUBHOCTU TPHUHATUS PEIICHUN; BHEAPCHHS WHHOBAIMOHHBIX TEXHOJIOTUM; OIEHKU
3(PEKTUBHOCTH pean3alluy PeCcypcocOeperarmmux TEXHOIOT U

— U3YYCHHS TPUMEPOB TPAKTHUECKON peanu3alid METOJOB OpraHU3allMOHHO-
SKOHOMMYECKOTO MOJICIIUPOBAHUS peCypcocOeperaronnX XHMHUKO-TEXHOIOIMUYECKHUX MPOIIECCOB.

2. B pe3yabraTre wuU3yYeHUs] AUCHUILUIMHBI O0y4YawIIUiicd N0 mporpamme
0akaJjlaBpUaTa J0JIKeH:

Oénaoams cnenytonmu oomekynbTypHbiMu (OK), obmenpodeccuonansasiMu (OITK)
u ipodeccuonanbubiMu (I1K) koMmerenmusMu:

— CIIOCOOHOCTh OCYHIECTBISATh TEXHOJIOTMYECKHH TMpOLECC B COOTBETCTBHHM C
peraaMeHToOM M HCIOJIb30BaTh TEXHUYECKUE CPEACTBA AJII M3MEPEHHs] OCHOBHBIX MapaMeTpoB
TEXHOJIOTHYECKOI0 ITpoLecca, CBOMCTB ChIpbs U npoaykuuu (11K-1);

— CIIOCOOHOCTh Y4YacTBOBAaThb B COBEPIICHCTBOBAHWU TEXHOJOTHYECKHX IIPOIIECCOB C
MO3UIUI DHEPTO- U PECypcocOepeKeHUsl, MUHIMH3AINN BO3JACHCTBUS HAa OKPYXKAIOIIYIO CPEIy
(IIK-2);

— cOCOOHOCTh HMCIIOJIB30BaTh HOPMATUBHEIE TOKYMEHTHI 10 Ka4eCTBY, CTaHIAPTH3AINH
u ceprudukanu npoaykToB u u3naenui (I11K-4);

— CHOCOOHOCTh BBIOMPATh TEXHMUYECKHWE CPEICTBA M TEXHOJIOTWH, HAIpaBIICHHBIE Ha
MHUHHMMH3AIIAI0 aHTPOMOTEHHOTO BO3ICUCTBHS Ha okpyxatomryto cpeay (ITK-5);

— CIMOCOOHOCTH UCTOIB30BaTh JIEMEHTHI SKOJIOT0-d)KOHOMUYECKOTO aHAIHM3a B CO3JaHHUH
sHEpro- u pecypcocoeperaromux texnonoruit (ITK-8);

B pe3ynbrare n3yueHus: AUCUUILTUHBI CTYICHT TOJDKEH

3Hamp:

— OCHOBHBIE MOJCIU ONHCAHUS CTPYKTYPbl W TPHUHIUIIOB OPTraHU3AINH XUMHUKO-
TEXHOJIOTUYECKHX MPOIECCOB;

— TPUHIMIBl CHCTEMHOTO0 aHaJM3a W WX MPUMEHEHHE B 3a/ladyaX CTPYKTYpPHOTO
MOJIETTMPOBaHUSI OM3HEC-TIPOLIECCOB;

— aNTOPUTMBI CTATUCTHUYECKOTO aHallu3a, MPUHIUIBI TPUHATUS PEIICHUH, METOJIbI
MHTEJJICKTYaJbHOTO ~ aHalli3a JAaHHBIX, MpOOJIeMbl MPEJICTaBICHUS M  UHTEpIpeTaluu
PE3yNBTATOB MPU MOJICTUPOBAHUHU TEXHOJIOTUYECKUX 0OBEKTOB KaK OM3HEC-TIPOIECCOB;

— OCOOCHHOCTH NPUKIAAHBIX HH)KEHEPHO-TEXHUYECKHX 3a/lad OOBEKTOB XHMHUYECKOM
TEXHOJIOTHH KaK 33]1a4 OpraHU3alMOHHO-TEXHOJIOTHIECKOTO MOACITUPOBAHUS.

ymembw:

— IPUMEHATh METOJIbI CTPYKTYPHOTO MOJICTHPOBAHUS Ha PA3IUYHBIX dTANaX KU3HEHHOTO
[IUKJIa XUMUKO-TEXHOJIOTUYECKUX CHUCTEM;

— HUCHOJB30BaTh  COBPEMEHHOE METOJMYECKOe  OOecleyeHne  MOJAETHPOBAHUS
OpraHU3aI[MOHHO-YIPABIEHYECKUX, TEXHUKO-I)KOHOMUYECKUX U TEXHOJIOTHUECKUX MPOIIECCOB.

enademp:

— MPUHIUIIAMHU MOJEIUPOBAHUS OU3HEC-TIPOLIECCOB;

—  COBpPEMCHHBIMH  METOAAMH  CTPYKTYPHOTO  MOJEIHMPOBAHHUS  MPOIIECCOB
(GYHKIIMOHUPOBAHUSI XUMUKO-TEXHOJIOTHYECKUX CHUCTEM;

— aJNTOPUTMHUYECKUM M TPOrPAaMMHBIM OOECIEUYCHHUEM peIICHHs] OpraHU3aIMOHHO-
yIpaBICHYECKUX, TEXHUKO-DKOHOMUYECKUX U TEXHOJIOTMYECKUX 3a/a4.

3. Kparkoe comepkanue Q1M CUUILIHHBI.
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Henn U IIPOLEYPBI OpraHHU3allMOHHO-3KOHOMHYECKOI O MOJIETTUPOBaHUS
pecypcocoeperarmux TexHoaornidi. CUCTEMHBIN aHAIW3 B CTPYKTYPHOE MOJICIIUPOBAHUE.

Opranun3aloHHO-?)KOHOMUYECKOE MOJIETUPOBAHUE.

MopnenupoBanue OW3HEC-TIPOLIECCOB KaK MHCTPYMEHT pELICHUS TEeXHOJIOTMYECKUX,
IPOEKTHBIX M OPraHM3allMOHHO-YIPABICHUECKUX 3a7ad YIpPaBJIECHUS IPOU3BOJCTBEHHBIMU
nponeccam. Texnonoruss SADT. OcHOBHBIE 3JIEMEHTHI Ipolecca ynpasiaeHus. Mopaenu
npoliecca MPUHATHA pelIeHUH. XapaKTepUCTUKH OM3HEC-TIPOIIECCOB.

[IpumeHeHne NTPHUHLMIIOB CHCTEMHOTO aHaliu3a IpU OINUCAHUU OU3HEC-IPOIECCOB
XUMHYECKOI0 IPOU3BO/ICTBA.

[TpyHIMIIBI CHCTEMHOTO aHaINU3a CTPYKTYpbI U OU3HEC-TIpolieccoB opranu3anuu. OO0rast
dopma anroputmMa MOAETUpPOBaHMs OW3HEcC-TpoueccoB. MHKaNCynAnus MaHHBIX, TPOLENyp U
byHKIUI npu onucaHuu OusHec-mpoueccoB. lLlenu opraHu3anMOHHO-3KOHOMHYECKOIO
MOJICIIMPOBAHMS U METO/bl aHann3a nporeccoB. Knaccupukanus oObeKTOB OpraHU3alMOHHO-
SKOHOMMYECKOTO MOJICIIUPOBAHUS C YUETOM OCOOEHHOCTEN MPEeIMETHOM 00IacTH.

MonenupoBanue  mOpoleayp  I[OMCKAa  TEXHOJIOTMYECKMX W OpPraHM3allMOHHO-
SKOHOMHUYECKHUX 3aKOHOMEPHOCTEM.

Cratuctnueckuil ananus. Knacrepusiii ananus. IIpoBepka runores. MHTemnekTyanbHbIi
aHaJIU3 JAHHBIX.

Crpareruu 1 METO/bI IPUHATUS PELIECHUI.

Mertoap! puHATHS perieHnii. BeIOOp paiMoHaIbsHOTO pemeHus. AKCHOMBI
paLMOHAIBHOTIO NOBEACHU. JlepeBbs penieHui. Moenu npeacTaBiIeHus 3HaHUM [T IIOMCKa
pemenuii. [Toctpoenue pemarommx npasui. O0ydaronye mpoueIypshl.

ANropuTMBl  OpraHU3alMOHHO-3KOHOMHYECKOIO MOJEIMPOBAHUA M MOJECIUPOBAHHE
WHKEHEPHO-TEXHOJIOTMYECKUX 3aa4.

IIpuMeHeHnEe MOIETMPOBAHUS IIPU PELLIEHUU TEXHOJOTUYECKUX U IKOHOMUYECKHUX 3a/1a4.
Ponb MoznenupoBaHus TEXHOJOTMYECKHUX MTPOLIECCOB MTPU PELICHUH OPraHU3aLMOHHO-
HPKOHOMHYECKHUX 3a/1a4. 3a7a4ya ONTUMHU3ALNH.

4. O0beM y4eOHOH JUCHHILIMHBI

Bunpl yue6HO# paboThI B 3auétHpIx B
eAMHUIIAX aKazieM. yacax
O0mas TpyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY 4 144
IUIAHY
AyIMTOpHBIEC 3aAHATHS: 1,8 64
JIEKIINU 32
IIPAKTUYECKUE 3aHATUS 32
CamocrosiTesibHast padora: 1,2 44
KonTakTHas camoctositenbHas paboTa 0,2
CamocTosiTeJIbHOE M3yYeHNe Pa31ej0OB U CIUIINHbI 438
Buabl koHTpOJIA:
DK3aMeH 1 36
KoHnTtakTHas paboTa — MpOMEKXYTOUHAS aTTECTAIUS 0,4
IloaroroBka K 3K3aMeHy 35,6
Bunsl yueOHol paboThI B 3auérHbIx B
eIMHULIAX aCTPOHOM.
yacax
O0mas TpyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY 4 108
IUIAHY
AyIMTOpHBIEC 3aAHATHS: 1,8 48

102



JIEKIINHU 24
IIPAKTUYECKUE 3aHATUS 24
CamocTosiTesibHast padora: 1,2 33
CamocrosiTeJibHOE H3YyYeHHEe Pa3/ies0B JUCHUILINHBI 1,2 33
Buabl koHTpOJIA:
DK3aMeH 1 27

AHHOTanuA padoyeil MporpaMmbl Y4eOHOM THCHUNINHbBI
BapomemoOpannsbie nponeccsi (b1.B./1B.02.01)

1. ean AMCHUNJIMHBI:

JIaTh CTyJIEHTaM 3HAHHS O TpoIeccax MeMOpPaHHOTO pa3/IeNCHHS Ta30BBIX U SKUIKHUX
cMecel, rie JUMUTUPYIOIIeH cTaaueit spisercs aud@y3rnoHHBINA MepeHoc yepe3 MemOpany. B
Kypc BXOISAT KaK TEOPETHUYECKHWE MaTepHallbl, CBS3aHHBIE C TpUHOUNAMU audPy3noHHO-
KOHTPOJIMPYEMBIX IPOLIECCOB MEMOpaHHOrO pa3felieHus, TEePMOJUHAMUKON, KUHETHKOU U
JIBUXKYIIEH CHUJION MPOILIECCOB, TaK U MPAKTUYECKHE BOMPOCHI, OTHOCSIIHMECS K OCOOCHHOCTSM
pacuera MeMOpaHHBIX YCTAHOBOK M amnlapaToB, a TAaKKe MPOMBIIUIEHHOE MPUMEHEHHE 3TUX
MPOIIECCOB MPH Pa3/IeJICHUH Fa30BBIX U KUIKUX CMECeH.

2. B pe3yabTaTre u3yYyeHHs JUCUMILIMHBI O0y4YalIIMIHCA 1O mporpamMme
0akaJjiaBpuaTa J10JIKeH

oénadems CIEeNyIOUUMUA KOMIIETCHIUSIMU:

o CHOCOOHOCTh OCYIIECTBJISATh TEXHOJOTHYECKHI TMpolecc B COOTBETCTBUU C
pEerIaMeHTOM M HCIIOJIb30BaTh TEXHUYECKUE CPEACTBA AJII M3MEPEHHs] OCHOBHBIX MapaMeTpOB
TEXHOJIOTHYECKOTO TPOoIiecca, CBOMCTB ChIpbs U npoaykiuu (I1K-1);

o CIOCOOHOCTh Y4acTBOBATh B COBEPIICHCTBOBAHUHM TEXHOJIOTHUECKUX IMPOIECCOB C
MO3UIUI DHEPTO- U PeCypcocOepeKeHsl, MUHIMH3AINN BO3JACHCTBUS HAa OKPYKAIOIIYIO CPEIy
(IIK-2);

o CIOCOOHOCTh ~ HWCIOJIB30BaTh ~ HOPMATHUBHBIE  JOKYMEHTBI IO  KadecTBY,
CTaHAapTH3aIUu U cepTudukanuu npoayktos u uzaenuii (I1K-4);

o TOTOBHOCTh OOOCHOBBIBaTh KOHKPETHBIE TEXHUYECKHE PEIICHUsl MpH pa3padoTke
TEXHOJIOTMYECKHUX MPOIIECCOB; BHIOMpATh TEXHUUECKUE CPEJCTBA U TEXHOJIOTMH, HAlpaBiICHHbIE
HA MUHUMH3AIUI0 aHTPOTIOTEHHOTO BO3/IEHCTBUS Ha OKpyxkatoilyto cpeny (ITK-5);

o CHOCOOHOCTh MCIIOJIB30BATh AJIEMEHTHI HJKOJIOr0-35KOHOMUYECKOTO aHajlu3a B
CO3JITaHUU PHEPTO- U pecypcocOeperatomux TexHomorui (ITK-8).

3uamo:

- MEXaHM3M pa3JeicHus B OapoMeMOpaHHBIX MPOIIECCax;

- METOJBl pacyera CENEeKTUBHOCTH MeMOpaH B OWHApHBIX U MHOTOKOMITOHEHTHBIX
CUCTEMaXx;

- BJIUSIHHE OMPENENIIOMmuX (aKkTOpoB — JABICHUS, TEMIIEPaTypbl U KOHIEHTpAIMU Ha
yIEIbHYIO POU3BOAUTEIHHOCTD U CEIEKTUBHOCTH;

- IOHSTHE BHEIIHETO TU(PPY3MOHHOTO CONPOTHUBIICHHS B OapoMeMOpaHHbIX MpoIieccax,

- anmmaparypHoe ohopmiieHHe 0apoMeMOpaHHBIX MPOIECCOB.

Ymemos:

- MPOU3BOAUTH TEXHOJOIMYECKUH pAacyeT OCHOBHBIX THUIIOB ammapaToB U YCTaHOBOK,
UCTIONB3YSl Hapsay ¢ OamaHCOBBIMU YpaBHEHHSMH (GOPMYJBI JJIs pacueTa CEJIEKTUBHOCTH U
yIeIbHOU MPOU3BOIUTEIBHOCTH MEMOPaH;

- TMPOU3BOJAUTH pPACYET JBYXCTYIMECHUYATBIX CXEM M YCTAHOBOK C PEIUPKYISIUEiH
pa3zensieMoro pacTBopa;

- MPOU3BOIUTH CEKIIMOHUPOBAHUE AIAPATOB B YCTAHOBKE.

Bnaoems:

- METO/IaMH pacueTa TUIpaBINnYECKOT0 COMPOTUBIICHHS allllapaToB U yCTAHOBOK

- OCHOBHBIE Chephl MPUMEHEHHS 06apOMEMOPAHHBIX TTPOIIECCOB;
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- HpOI/IBBOI[I/ITB pacqu n BI:I60p BCIIOMOTI'aTCJIIBHOI'O OGOpyI[OBaHI/I}I JUTA HpOHeCCOB
pasaeneHus XUJIKuX cpea/

3. Kparkoe cogep:kanue 1UCHUIIHHBI
1. Beenenue. Llenu u 3agaun Kypca.
2. TepMunosorus. Knaccudukanus IIPOLIECCOB. Muxkpo¢unbrpanus,

yAbTpadUIbTPAlHs, HAHOQHIBTpAIMs M OOpaTHBII OCMOC, WX KpaTKas XapaKTepHUCTHKA.
OCOOEHHOCTH ITHUX MPOLIECCOB

3. Macconeperoc depe3 meMOpaHy. Mojenu M ypaBHEHHs InepeHoca. JBuxkymas
cuia 6apoMeMOpaHHBIX MPOLIECCOB.
4. MeMOpaHbl, HCHOAB3yeMble B  0OapoMeMOpaHHBIX Iporeccax. MeTosl

HCCJICIOBAHNE XapAaKTEPUCTHUK MOPUCTOCTH MEMOpaH: «CPETHUN pajnyc MOp», «paclpeeieHne
pacnpeeseHus mop mo pa3Mepam», «ToYKa My3bIpbKay.

3. OCHOBHBIE XapaKTEPUCTUKH TMPOLIECCOB PA3ICICHUS JKUJIKUX cMecel. Y enbHas
MPOU3BOJIUTENIBHOCTh, BIUSHUE OCHOBHBIX TEXHOJOTMYECKHX MapaMeTrpoB (cocTaB U
KOHIIEHTpAIlMsI UCXOJHOTO pacTBopa, BennuuHa pH, Temneparypa, pabodee nasienue). [lonsrue
HaOJIOJaeMOW M WCTUHHOW CEJIIGKTUBHOCTH MEMOpaH, CIOCOObI MX HW3MEpPEHUs U pacuera.
BiustHue coctaBa W KOHILIEHTpallMM MCXOJHOTO pacTBOpa, BeauuuHbl pH, Temmeparypsl,
paboyero naBieHHUS Ha CEJIEKTUBHOCTb MeMOpaH. SIBleHHE KOHIEHTPAMOHHON MOJSpU3aIiU
(KIT). Metoasl wuccnenoBanusi («3ekTpoanuy3HOHHBINY, <«1a3epHas HHTEpHEpPOMETPHUs,
«KOCBEHHBIN») M CHIKeHUs orpuuarenbHoro BiausiHus KII. Pacuer ocMoTnueckoro maBiieHus
pacTBOpPOB.

6. MeMOpaHHbie  ammapatbl, KjilacCH(UKAIMs, OCHOBHbIE TpeOOBaHHUS W
XapaKTePUCTUKU. TEeXHONOTUYECKHE OCOOCHHOCTH H c(epbl ONTUMAIBLHOTO MPUMEHEHUS
anmapaTtoB C PYJIOHHBIMH, TpyO4yaThIMHU, IOJOBOJIOKOHHBIMH MEMOpAaHHBIMU 3JIEMEHTaMH U
anmaparoB Tuna «punbTp-mpeccy. BnusHUE W pacueT THIPABIMYECKOTO COMPOTHBIICHUS
MeMOpaHHBIX anmnapaToB. MeTo1bl OYHCTKHU U pereHepanu MeMOpaH.

7. TexHoMOrMYECKH pacueT YCTAaHOBOK MEMOPAHHOTO pa3/IeieHUs KUIKUX CMecei.
Cek1IMoHMpOBaHHE MEMOpPAHHBIX amnmaparoB. MHOrocTyneH4arble CcXeMbl (IPOCThiE U C
perukiom). Pacuer OapomeMmOpaHHBIX TIPOIIECCOB C HCIOIB30BAHWEM KOMIBIOTEPHBIX
porpamMm IPOU3BOAUTENICH MEMOPaHHON TEXHUKH.

8. [Tpumepsl MPOMBITIIIEHHOTO MPUMEHEHHST 06apOMEeMOPaHHBIX MTPOIIECCOB.

4. O0béM y4eOHON JUCHHILIMHBI

VI cemectp
Buabl yueOHo# padoThbl 3au. en. Ax. dac.
O01mas Tpy10eMKOCTh TUCHUILIHHBI 5 180
1o y4e0HOMY IIAHY
KonTakTHas padora: 1,8 64
Jlexmum (JIek) 0,9 32
[Tpaktuueckue 3austus (I11P) 0,9 32
CamocrositesqbHasi padora (CP): 2,2 80
KonTtposnbHbie paboThl 0,5 18
W3ydenue pa3nenoB TUCIUTIIINHbI 1,7 62
Bua uTOroBoro KOHTpOJIfA: SK3aMEH 1 36
VI cemectp
Bub1 yuenoii padorst 3au. ef. AcTpoHOM. Hac.
O01mas TPy10eMKOCTh TUCIHUIIHHBI 5 135
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1o y4eOHOMY IJIAHY

KonTakTHas padora: 1,8 48
Jlexmum (JIek) 0,9 24
[Tpaktuueckue 3austus (I11P) 0,9 24
CamocrositesqbHasi padora (CP): 2,2 60
KonTtposnbHbie paboThI 0,5 13,5
N3yueHune pa3aenoB TUCHUILUIMHBI 1,7 46,5
Bua uTOroBoro KOHTpOJIfA: SK3aMEH 1 27

AHHOTanuA padoyeil NporpaMmbl Y4eOHOM THCHUNINHbBI
OcHoBbl ds1ekTpoxumun (b1.B./1B.02.02)

1. Heap aucOMMIMHBI — TPUOOPETEHHE CTYACHTAMU 3HAHMK O KOPPO3HOHHBIX
nmponeccax, MmpoTCKarrX B I'a30BbIX U JKUAKUX CpCaax, O BUAAX KOPpPO3HUHU, UMCIOIIUX MECTO B
MPUPOJHBIX U TEXHOJIIOTUYECKUX Cpe/iax.

3agauyd AUCHUIUVIMHBI — HU3YYCHHE OCHOB SJIEKTPOXMMHYECKON TEPMOJUHAMHUKUA U
KMUHETUKH, TEPMOJIMHAMUKU U KUHETUKHU JIEKTPOXUMHUECKON U XUMUYECKOU KOPPO3HUH; OOLIIX
XapaKTepUCTUK  KOPPO3MOHHBIX  TPOIECCOB, aHamM3 OOpaTHMBIX M HEOOPaTUMBIX
JerpaIalliOHHBIX TPOIIECCOB, MPOTEKAIOUIMX B MaTepuajax IpH Pa3IUYHBIX YCIOBUSAX HX
9KCILTyaTallui, KOJIMUCCTBCHHAA OLICHKA 06H_II/IX U JIOKAJIbHBIX TOTCPb.

Ienu u 3amaun Kypca JOCTUTAIOTCS C TIOMOILBIO:

-03HAKOMJICHUS C TEOPETUYECKUMH OCHOBAMH KOPPO3UU;

-03HAKOMJICHUS C MEXaHM3MaMH IIPOTEKAIOIIUX KOPPO3UOHHBIX MPOIIECCOB;

-M3y4eHUs ClIOCOO0B KOPPO3UOHHBIX UCITBITAHUH.

2. B pe3yabrare wu3yYeHUH JUCUHMILUIMHBLI O0y4yalluiics MO mNporpamMmme
O0akaJiaBpHaTAa 10JI/KEH:

Oonaoamp cienyOmUMU KOMIETCHIIUSIMH:

- CIIOCOOHOCTBIO OCYIIECTBIATh TEXHOJOTMYECKHH TIpPOLECC B COOTBETCTBUH C
peraaMeHToOM M HCIIOJIb30BaTh TEXHUYECKHE CPEACTBA AJI M3MEPEHHs] OCHOBHBIX MapaMeTpoB
TEXHOJIOTHYECKOI0 ITpoLecca, CBOMCTB ChIpbs U npoaykuuu (11K-1);

- CHOCOOHOCTBIO y4acCTBOBAaTh B COBEPIICHCTBOBAHWU TEXHOJIOTHYECKUX MPOLECCOB C
MO3HLIMN PHEPTo- U pecypcocOepekeHusl, MUHUMH3AlUK BO3ACUCTBUS Ha OKPYKAIOUIYIO CPEIy
(IIK-2);

- CIIOCOOHOCTBIO UCTOIB30BATh HOPMATUBHBIE JOKYMEHTHI IO KAYeCTBY, CTaHAapPTU3ALIUU
u ceprudukanui npoaykToB u u3aenui (I11K-4);

- TOTOBHOCTHIO OOOCHOBBIBATH KOHKPETHBIE TEXHHYECKHE DELICHHUS NpPH pa3paboTKe
TEXHOJIOTMYECKHUX MPOIIECCOB, BBIOMPATh TEXHUUECKUE CPEACTBA U TEXHOJIOTMH, HANpaBlIeHHBIE
HA MUHUMH3AIUI0 aHTPOTIOTEHHOTO BO3/IEHCTBUS Ha OKpyxKatoilyto cpeny (ITK-5);

- CHOCOOHOCTBIO HCIIOJIB30BAaTh 3JIEMEHTHl JKOJOr0-)KOHOMHUYECKOTO aHalu3a B
CO3JIaHUM HEPro- u pecypcocodeperarommx rexuonoruit (I1K-8);

B pe3ynbrare u3yueHus: AMCUUILIUHBI CTYJEHT OakagaBpHuara JOKEH:

3Hamy:

- (pu3mYeCcKuil CMBICI TPOLIECCOB, MPOTEKAIOIINX Ha IEKTPOAAX;

- MEXaHU3MBI ITPOTEKAIOIINX KOPPO3UOHHBIX MPOIECCOB;

- METO/IbI UCCIIEI0BAHNS KMHETUKH 3JIEKTPOAHBIX MTPOLIECCOB U MPOLIECCOB KOPPO3HH;

- cr1ocoObl KOPPO3HMOHHBIX UCIIBITAHHA;

ymembs:

- CHUMaTh MOJIAPU3ALMOHHBIE KPHUBBIE DJIEKTPOAHBIX MPOIECCOB, CTPOUTH JUATPAMMBI
KOppO3UH;

- ONpEAETATh Ha OCHOBE 3KCIIEPHUMEHTAIBHBIX MCCIEIOBAHUN U JINTEPATYPHBIX JaHHBIX
TOKH M MOTEHIMAIIbI KOPPO3UHU, TIOKA3aTeNN KOPPO3UH;
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- OMPEACIATh JIUMUTHPYIOLIYIO CTaJAHI0 KOPPO3ZUOHHOIO MPOIIECCa;

- IPUMEHATH MOJYYCHHYI0O MHGOPMAIUIO JIJIsl PEIIeHUs KOHKPETHBIX TEXHOJOTHYECKUX
3a/1au.

enaoemp:

- HaBBIKAMHU HACTPOUKH TEXHOJOTHYECKOTO OO0OPYIOBAHWMS, HATAIKH MPHUCIIOCOOICHHUIH,
WHCTPYMEHTA U IPYTrOl OCHACTKH, BKJIFOUCHHOH B JJa0OPATOPHBIN MPAKTHKYM.

3. Kparkoe conepxkanue 1M CUUILIHHBI.

Brenenue. Teopernueckas 3JIEKTPOXUMUS

3HavueHwe, UEeIM U 3aJayd JucUUIUIMHBL. COBpPEMEHHOE OMpeleieHUE KOPpPO3UU U
COTIPOTUBIICHUSI MaTEpPHAJIOB. 3HaueHUE OOphOBI ¢ KOppo3uei. OCHOBHBIC pa3ieibl U TMOHATHUS
mucIUIUIMHbEL. Knaccudukaius BUIOB pa3pylieHUs MATEPUAIOB TOJ JIEHCTBHEM arpecCHUBHBIX
cpen. KonnuectBeHHast OLlEHKa KOPPO3UOHHOTO pa3pyLIEHHs] MaTEPUANIOB. DIEKTPOXUMHUYECKas
U XUMUYECKasi KOPPO3usi.

OCHOBHBIE NOHSTHS JIEKTPOXUMUMU.

npoBoaHuky I u Il poxa. DiekTponn3 Kak OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIN MTPOLIECC.

Krnaccudukanys mpoBOJHMKOB M MPOXOKJIEHHUE MOCTOSHHOTO 3JEKTPUYECKOTO TOKa
yepe3 AIEKTPOXUMHYECKUE CUCTEMbl. OCHOBHBIE THUIIBI JJIEKTPOXUMUYECKUX CHUCTEM M HX
cocraBHble 4acTtu. OrnpenerneHne MOHATHM KaTox W aHoiA. OTIWYUTENbHBIE TPU3HAKU
ANEKTPOXUMHUUECKUX PEAKIIUM.

3akonbl Dapajes, Kaxylmecs OTKIOHEHU. BrIxo o ToKy.

OCHOBBI 2JIEKTPOXUMUYECKON TEPMOJUHAMUKHI

[IpnunHBl BO3HMKHOBEHUS JJIEKTPOXUMHUYECKOIO MOTEHIHMATa HAa TPAHMIE 3JIEKTPOJI-
pactBop. PaBHOBecue B 3yeKTpoxuMuyeckod 1enu. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
MOJIypeaklUy U MOHITHE 3JeKTpogHOoro norenuuana. Knaccuduxamnus snextponos. Konuenuus
AIIEKTPOHHOT'O PAaBHOBECHSI HAa TPAHUIIC MEKTpoa-MeTall. Kimaccuduxarus 3meKTpOXUMUIECKIX
ueneii. [TpaBuiio 3nakoB u pacuet I/1C.

BonopoaHselii 351eKTpo M cTaHAapTHas BOAOpOAHas HIKana. KuciopomHblil 31EKTpoA.
Huarpamma [Typ6e. MemOpaHHbBIE paBHOBECHE, MEMOPAHHBIN MTOTEHITUAI.

CrtpoeHne ABOWHOTO 3JEKTPUUECKOIO CII0sS

CBs13b DNEKTPUYECKUX M aJCOPOIMOHHBIX SBIICHUNM Ha TpaHuie pasaena (a3. EMxocTh
JIIBOMHOTO 3jieKTpuueckoro ciosi. [loTeHuuansl HyJlIeBOro 3apsiia U MEXaHU3M BO3HHUKHOBEHUS
OJIC 37eKTpOXUMHUYECKOM LIETIH.

OcHOBHBIE MOJIETbHBIE MPECTABICHUS O CTPOEHUU JTBOMHOTO JIEKTPUUECKOTO CIIOSI.

OCHOBBI 3JIEKTPOXUMUYECKON KUHETHKHU

OOmiass  xapakTepUCTUKA  DJICKTPOXMMHUYECKHUX  mpoleccoB.  llomspu3anmonHas
XapaKTEPUCTUKA B YCIOBUAX JMMUTHUPYIOLIEH CTaAuM MaccomepeHoca. Meros Bpanaromerocs
JCKOBOTO 3JIEKTPOA.

Teopust 3amenieHHOro pa3psja U €€ COBPEeMEHHOe oOocHoBaHHe. MeToabl M3yueHus
CTaAuil pa3psii-MOHU3ALNH. 3aKOHOMEPHOCTHU JIEKTPOIHBIX MPOLECCOB B YCIOBUSAX MEMJICHHOU
XUMUYECKON CTaAuu. MHOroCTaIuiHbIE PEAKLIUU C TTOCIIEIOBATEIBHBIM IEPEHOCOM JIEKTPOHOB.

4. O0beM yueOHOM JUCUUIIJIMHBI

. B 3auérHbix B

Bunast yueOHoI paboThI
eIMHUIIAX aKaJieM. yacax

O0mas TpyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY 5 180
IUIAHY
AyIMTOpPHbIE 3aHATHS: 1,8 64
Jlexun 0,9 32
ITpakTHueckue 3aHsATUs 0,9 32
CamocrosiTesbHast padoTa: 2,2 80
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Buabl koHTpOJIA:

DK3aMeH 1 36
KoHTtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIIH 0,4
IToaroroBka k 3K3amMeny 35,6

N B 3auéTHBIX B
Bunast yueOHOI paboThI

eAMHUIIAX ACTPOHOM. Yacax

O0mast Tpy10eMKOCTb JUCUMILIMHBI 10 y4eOHOMY 5 135
IUIAHY
AyIMTOpPHbIE 3aHATHS: 1,8 48
Jlexknuu 0,9 24
ITpakTHueckue 3aHsATUs 0,9 24
CamocrosiTesbHast padoTa: 2,2 60
Buabl koHTpOJIA:
DK3aMeH 1 27

AHHOTanuA padoyeil NpOorpaMmbl Y4eOHOM U CHUNINHbBI
Juddy3nonnsie MmemOpannbie npoueccsl (51.B./1B.03.01)

1. ean AMCHMNJIMHBI:

JIaTh CTyJIEHTaM 3HAHHS O TMpoIeccax MeMOpPaHHOTO pa3/IeNCHHS Ta30BBIX U SKUIKUX
CMecel, rie JUMUTUPYIOIIeH cTaaueit spisiercs nudy3rnoHHBINA MepeHoc yepe3 memOpany. B
Kypc BXOJSAT KaK TEOPETHUYECKHME MAaTepHallbl, CBA3aHHBIE ¢ TpUHOUNAMU audPy3noHHO-
KOHTPOJIMPYEMBIX IPOLIECCOB MEMOPaHHOrO pa3fesieHus, TEePMOJWHAMUKON, KUHETHKOU U
JIBUXKYIIEH CHUJION MPOIIECCOB, TaK U MPAKTUYECKHE BOMPOCHI, OTHOCSIIMECS K OCOOCHHOCTSM
pacuera MeMOpaHHBIX YCTAHOBOK M amnlapaToB, a TAaKKe MPOMBIIUIEHHOE MPUMEHEHHE 3TUX
MPOILIECCOB MPU Pa3/IeJICHUH Fa30BBIX U KUIKUX CMECeH.

3agayu AUCHMILINHBI

O3HAKOMUTH CTYJCHTOB C OCHOBHBIMU MOJENISIMH MEXaHH3Ma pa3JesieHUs] U BIUSHUEM
onpeAensomux (HakTOpoB Ha XapaKTEpUCTUKU pa3leieHHs, JaThb CBEICHUS O MeMOpaHax,
UCTIONB3YyeMbIX B AU (y3noHHBIX mpoleccax, MEeMOpaHHBIX amnmaparax M ycraHoBkax. Ocoboe
BHHUMaHUE YJENSIeTCs TPOMBIIIIICHHOMY IPUMEHEHHUIO 3TUX MPOIIECCOB

2. B pe3yabraTe H3y4YeHUs] IUCHMILUIMHBI OOy4YaloIMiicdA MO mporpamMme
0akaJjlaBpuaTa J10JI2KeH

061a0ems CIeIyIOIUMHA KOMIIeTeHIMAMM:

o CIOCOOHOCTh ~ OCYIIECTBJISITH TEXHOJOTMUYECKHI MpoIecc B COOTBETCTBHHM C
perJaMeHTOM M HCIIOJIb30BAaTh TEXHUYECKHE CPEACTBA AJII M3MEPEHHs] OCHOBHBIX MapaMeTpoB
TEXHOJIOTMYECKOI0 ITpoLecca, CBOMCTB ChIpbs U npoaykuuu (I1K-1);

o CIOCOOHOCTh Y4acTBOBATh B COBEPILIEHCTBOBAHUHU TEXHOJIOTMUYECKUX IMPOLECCOB C
MO3UIMI PHEPTO- U pecypcocOepekeHnsl, MUHUMH3AIMN BO3JACUCTBUS Ha OKPYXKAIOIIYI0 Cpeny
(TIK-2);

o CIIOCOOHOCTh ~ HCIOJIb30BaTh ~ HOPMATHMBHBIE  JOKYMEHThl IO  KadecTBY,
CTaHJApTH3AIMU U cepTHUKAIK MpoAykToB 1 m3aenuii (I1K-4);

o TOTOBHOCTH OOOCHOBBIBATH KOHKPETHBIE TEXHUYECKHE PEIICHHs MpU pa3paboTKe
TEXHOJIOTUYECKUX MPOIIECCOB; BHIOUPATh TEXHUYECKUE CPEJICTBA U TEXHOJIOTUH, HAIIPABJICHHbIC
Ha MUHUMH3AIIMIO aHTPOMIOTEHHOT'0 BO3ACHCTBHS Ha okpyxatomyto cpeny (I1K-5);

o CIOCOOHOCTh HCHOJB30BATh 3JEMEHTHI 3KOJOr0-35KOHOMUYECKOTO aHaln3a B
CO3aHHUH SHEPTO- U pecypcochOeperatonux TexHomorui (ITK-8).

3uamop:
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° mporecchl MEMOpPaHHOTO — pa3fefieHHs Ta30BbIX M OKWJAKHX CMecei, TJe
JTUMUTHPYIOIICH cTanue sBisieTcs: Aud G y3nOHHBIN TIEPEHOC Yepe3 MEMOpaHy;

. MIPUHIIUIIBL 1 Py3nOHHO-KOHTPOIUPYEMBIX IIPOLIECCOB MeMOpaHHOTO
pasneneHus, TEPMOAUHAMUKY, KHHETUKY U ABIDKYIIYIO CHITY IIPOLIECCA,

. OCHOBHBIC THUITBI MEMOPAaH U MEMOPAHHBIX CHCTEM;

o METOJIbl pacyeTa CEeNEeKTUBHOCTU MeMOpaH B OMHApHBIX U MHOTOKOMIIOHEHTHBIX
CUCTEeMaXx;

° OCHOBHBIC MOJCIN MCXaHU3Ma Pa3JACIICHUA U BIIUAHUC OMPCACTIAIOINX q)aKTOpOB —
JaBJICHUA, TCMIICPATYPbL )41 KOHICHTpAaLUn Ha YACIBbHYIO MPpOU3BOAUTCIIBHOCTb n
CEJICKTUBHOCTD, a TaK)K€ MX KaYeCTBEHHOE M KOJMUYECTBEHHOE OMHMCAHHE Ha OCHOBE YpaBHEHUN
nepeHoca uepe3 MeMOpany;

. anmapaTypHoe oQopmieHHE W TPOMBIIUICHHOE TpuMeHeHne Iud(y3noHHBIX
MEMOpPaHHBIX MTPOIIECCOB.

Ymemos:

o MIPOU3BOJIUTH TEXHOJOTUUECKHUM pacyeT OCHOBHBIX THUIIOB alapaTroB M YCTaHOBOK,
UCTIONB3Ysl Hapsiay ¢ OajJaHCOBBIMH YpaBHEHHUSAMH (OPMYJbl JUIsl pacueTa CEeNeKTUBHOCTH U
yIeIbHOU MPOU3BOIUTEIBHOCTH MEMOPaH;

° MIPOU3BOIUTH PACYeT YCTAHOBOK KOJIOHHOTO THIIA;
o HpOI/IBBOI[I/ITB pacqu pa3z[eneHI/I;1 MHOTI'OKOMIIOHCHTHBIX CUCTCM.
Braoemou:

e  METOJaMH pacuera OCHOBHBIX THIIOB allllapaToB U YCTAaHOBOK;

. OCHOBHBIC cdepbl NpuMeHeHUs1 Iu(PPy3nOHHBIX MEMOpPAaHHBIX IPOIIECCOB U
BapHaHThI UX NMPOBEICHUSA: OUHCTKA U pa3JIelIeHUEe KUAKUX U Ta30BbIX Cpell, BbIIEICHHUE IEHHbBIX
KOMITOHEHTOB >KUIKUX U Ta30BBIX CPE;

®  [POU3BOAUTH IMOAOOP OCHOBHOTO U BCIIOMOTAaTEIbHOTO OOOPYIOBAHUS IS
npoBeaeHus AU Y3MOHHBIX MEMOPAaHHBIX MPOIECCOB.

3. Kparkoe conep:kanue IHCHUNITHHBI

1. Bgeoenue

3agaum, pemaemble B Kypce. OCHOBHBIE TEPMHMHBI W ONpEACICHUS, TNPUHSITHIC
0003HaYeHHUS.

Knaccudukanms  auddy3suoHHBIX  MeMOpaHHBIX  TNPOLIECCOB M HMX  Kparkas
XapaKTepUCTHKa, cdepbl NPUMEHEHHUs, ABIXKYIas CuUjla, YpaBHEHHUS IepeHoca (Iuaius,
ANIEKTpoAnaIn3, MU (y3HOHHOE pa3leeHHue Tra30B Ha MOPUCTHIX U HEMOPHUCTHIX MeMOpaHax,
'bE30- U TEPMOAMAIIN3, CEIEKTUBHOE U3BJICUEHNE HOHOB U MOJIEKYJI Ha KUJIKUX MeMOpaHax).

2. OcHognbie 3aKOHOMepHOCMU OUPDDYZUOHHBIX MEMOPAHHBIX NPOYECCO8

Mexanusm  nuddy3un W KOJIMYECTBEHHOE OTHCaHue (cTaTuCTHYECKUH,
TEPMOJIMHAMHYECKUI U ()EHOMEHOJOTHUECKUI MOJXO0/bl); MEXaHU3M M JIEMEHTapHbIC CTAIHH
MaccomnepeHoca (NMPOHUIAHUS) KOMIIOHGHTOB dYepe3 MeMOpaHy, BKJIaj copOIuu U
pacTBOPUMOCTH B MPOHHUIIAEMOCTh; JHUMUTHUPYIOIIME CTagul IepeHoca uepe3 MeMOpaHy;
nudPy3nOHHBIN TIEPEHOC, COMPSDKEHHBIM ¢ XUMUYECKOU peakiuen («obnerdennast auddysus»);
AKTUBHBIN MEPEHOC.

OcoOeHHOCTH TepeHOoca Yepe3 HEMOpUCThie MEMOpaHbl: BIMSHHE TEMIEpPAaTypbl M
JABJICHUS HAa TPOHUIIaeMOCTh (muddy3uro u copOIuio).

Oco0eHHOCTH MaccoIepeHoca, COMPOBOXKIAEMOTO B3aUMOJEHCTBUEM MPOHHUKAIOILIETO
KOMITOHEHTa C MaTepUaIoM MEMOpaHHbI.

Konnentpanuonnas nonsipuzanus B 1MpPy3MOHHBIX MEMOPAaHHBIX MPOLEccax; MPUYUHbI
€€ MEHBIIIET0 BIUSHUS 10 CPAaBHEHUIO ¢ 6apoMeMOpaHHBIMU MTPOIIECCAMH.

Hudbdy3monnoe pasnenenre razoB. OOmas xapakTepucTuka mporecca. Oobmactu
npuMeHeHus. JBmxkymas cuna. [Ipumensembie MeMOpaHsbI.

MacconepeHoC B TOPUCTBIX MeMOpaHax: MPOHUIAEMOCTh U  CEJIEKTUBHOCTh
ra3oqupPy3uoHHBIX U COPOLMOHHO-TU(PPY3UOHHBIX MeMOpaHHBIX cHcTeM, TUPPy3Hs
Knayncena, BinusHHE CcOpOIMH, KaNWUBIPHONW KOHJIIGHCAIIMHM, TOBEPXHOCTHOM M (DUKOBCKOU
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muppy3un U yabTpa@MIBTPALMOHHOTO TIOTOKAa HAa MPOHHMIIAEMOCTh U  CEJIEKTHBHOCTD
pasfeneHus Ta30B C HCIOJb30BAaHMEM MOPUCTBIX MeMOpaH. OOnacTh MNpUMEHEHUS H
NEPCHEKTUBBI 3TUX MPOILECCOB. MacconepeHoc B HEMOPUCTHIX MeMOpaHax: TEOpHsi CBOOOTHOTO
o0bema, MoOJeNnb AaKTUBUPOBAHHBIX CKAukKoB. BiusHHe TemmepaTypbl M JaBlIE€HUS Ha
IPOHHIIAEMOCTh M CEJIEKTUBHOCTD pazjiesieHus razoB. OcobeHHoctu auddy3noHHOro nepenoca
ra3oB B METaJUIaX U CTEKJIaX.

Huanuz. Obmas xapakrepuctuka mporecca. Ob6nactu mpuMeHeHus. JIBHKyIias cuia.
Mem6panbl. OObIYHBIA W TOHHAHOBCKHM muanu3. Dddext [JoHHaHa. YpaBHeHus mnepeHoca
pacTBOpPUTENST W PACTBOPCHHBIX BEIIECTB dYepe3 MeMmOpany. MexaHu3M pa3ielieHus MpH
nuanuze. MacconepeHoc Npu auaiu3e, BIUSAHUE KOHIIEHTPAIlMOHHOW MoJisgpu3auuu. BrausHue
TEMIIEpaTypbl U KOHIIEHTPALIMK PACTBOPEHHBIX BEIIECTB HA CEJIEKTHMBHOCTh U MPOHUIIAEMOCTH
MeMOpaH.

3. Memoowl pacuema membpaHHvlx annapamos u YyCmaHo80K

[TpuHuMnbl pacuera ammapaTtoB s OCYLIECTBICHHUS IUPGY3HOHHBIX MeMOpaHHBIX
MPOIIECCOB, UX OTJIMYUE OT 6APOMEMOPAHHBIX MTPOIIECCOB.

CnocoObl opraHu3amyy MOTOKOB B MOIYJAX. Pacder Momyseil Ha OCHOBE M30TPOIHBIX
MeMOpaH Ui pas3jieleHuss OMHapHBIX cMecedl. OCHOBHBIC JOMYIICHUS W OTPAHUYCHUS. YUeT
BJIMSTHUSL CTPYKTYPBI U OpraHU3alliy TOTOKOB B MOJyJie IIPU pacuerax Mo MOJEIH HJIeaTbHOIO
CMEUIEHUsI B HAIIOPHOM U JAPEHA)KHOM KaHaJlax; MOJEJIH HJI€aTbHOIO BHITECHEHUSI B HAIIOPHOM
KaHaJjie ¥ MOMEepPeYHOro TOKa Mepmeara B HAlOPHOM M JPEHA)KHOM KaHajaxX MpHU MPsIMOTOKE U
npoTuBOTOKE. OCOOEHHOCTH pacueTa MOIYJIS C MOJIOBOJIOKOHHBIMU MEMOpaHaAMH.

Pacyer Monyns Ha OCHOBE AaCHUMMETPUYHBIX W KOMIO3MIIMOHHBIX MeMOpaH s
pasneneHus OMHApPHBIX Ta30BBIX cMeceil. MemOpaHHBIH MOIYIh HAa OCHOBE TOJBIX BOJIOKOH.
Pynonnsiii Monynb. Moayibs ¢ IIOCKOTApaICIbHBIM PACTONiOKeHHEM MeMmOpaH. BriusiHue
CTPYKTYpBI M OpraHU3alli MOTOKOB Ha Ipolecc pasjaeneHus. Pacuer Moayns st pa3aeneHus
MHOTOKOMIIOHEHTHOU cmecH. [IpoekTHas moctaHoBka 3amadu. TexHonormdeckas NOCTAHOBKA
3a7aud. BiusHMe cTpyKTyphl M OpraHu3aliy MOTOKOB Ha MPOLIECC pa3/IeTICHUsI.

[TpuOnkeHHbI MeToA pacyeTa MEMOpPaHHBIX MOJyJIeH MpU pa3AelieHUH OMHAPHBIX U
MHOTOKOMITIOHEHTHBIX cMecell. CpaBHUTENBHBIN aHalTu3 MEMOpPAaHHBIX anmaparoB, JOCTOWHCTBA
U HEIOCTATKH pAa3IMYHBIX KOHCTPYKTHBHBIX THIIOB IPOMBIIUIEHHBIX ammaparoB. BriOop
MeMOpaHbl ¥  KOHCTPYKIMHU-'ammapaTa s OCYIIECTBICHHS KOHKPETHOTO  Ipoliecca
pazaenenud. [IpuHIunel pacyera MeMOpaHHBIX YCTaHOBOK. Pacuer memOpaHHON yCTaHOBKH
KOJIOHHOTO TUIa (MeMOpaHHOW KOJIOHHBI) METOJIOM YHCEIl €IMHUIL TTEPEHOCa.

Bnusinue ¢dnermoBoro 4mcna, BEIMYMHBI M COOTHOILIEHUS IAaBJICHUS M CKOPOCTEH B
JIPEHa)XHOM W HAloOpHOM KaHajax, TpeOyeMoil cTemeHH pasleneHusi, Kod(p(HUIHECHTOB
MIPOHUIIAEMOCTH Ha TpeOyeMyI0 MOBEPXHOCTh MEMOPaH U BBICOTY KOJIOHHBI.

4. [Ipomvluinennoe npumerenue OuG@y3uoHHbIX MEMOPAHHBIX NPOUECCO8

Brinenenne Bojopona M3 NPOAYBOUHBIX Ta30B CHHTE3a aMMHUaka U B IpoIleccax
HEPTEXMMHUYECKOTO U OCHOBHOT'O OPraHUYECKOT'0 CUHTE3a.

OumncTka NPUPOAHOTO, HEPTSIHOTO (MOMYTHOTO) U TEXHOJIOTMYECKUX Ta30B OT JAMOKCHIA
yrJepoja U CEpOBOIOPOAA.

Ocymka npupoaHoro u HedtsaHoro raza. [lonydyeHrne CHHTETHUYECKOTO TOIUIMBHOIO Tas3a
Opd OYMCTKe Owmoraza OT JAMOKCHAA yriepoga. PasneneHue BoO3ayxa € MOJy4YCHHEM
00O0rameHHOro KHUCJIOPOJOM WM a30TOM ILeJNEeBOro NpoAyKTa. PazneneHue H30TONOB U
pPaAMOaKTUBHBIX Ta30B. M3BnedeHne reius u3 MpupoIHOTO U HEPTIHOTO Ta30B. PerynupoBanue
COCTaBa ra3oBOM Cpe/bl IPU XPAaHEHUH CEJILCKOXO03SICTBEHHOM Npoaykiuu. KoHueHTpupoBanme
JMOKCHJIa CePBl U3 Ta30B. DJIEKTPOAUAIIU3HBIE YCTAHOBKH OMIPECHEHHS COJIOHOBATHIX U MOPCKUX
BoA. /[nanm3z B MHUKpOOHOJIOTHYECKOW M (DapMameBTHYECKOW OTpacisiX MPOMBIIUICHHOCTH, B
MeAMIMHE (anmnapaTr «MCKYCCTBEHHAs IIOUKay).

Bb160p mpOMBIIIIEHHBIX annapaTroB, TEXHOJOTHYECKHE MapaMeTpbl U cXema Ipolecca,
TEXHUKO-?)KOHOMUYECKHE MTapaMeTPbl YCTAHOBOK.
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4. O0béM y4eOHOl JUCHUINJIMHBI

Buabl yueOHo# padoThbl a1, o VI cemectp Ak Tac.
OO0masi Tpy10eMKOCTb 1M CHUTNTTHHBI 3 108
1o y4eOHOMY IJIAHY
KonTakTHas padora: 0,9 32
Jlexmum (JIek) 0,45 16
[Tpaktuueckue 3ausrtus (I11P) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
KonTtposnbHbIe pabOThI 0,2 8
N3ydeHue pa3aenoB IUCHUIIINHBI 1,9 68
Buja nTOoroBoro KOHTpOJIsi: 3a4eT C
OLIEHKOM

. VI cemecTp

Buner yaeonoli padorni 3au. ex. ACTpPOHOM. Hac.
O01mas Tpy10eMKOCTh TUCHUILIHHBI 3 31
10 y4e0HOMY IIAHY
KonTakTHas padora: 0,9 24
Jlexmum (JIek) 0,45 12
[Tpaktuueckue 3ausrus (I11P) 0,45 12
CamocrositesqbHasi padora (CP): 2,1 57
KonTtposnbHbie paboThl 0,2 5
W3ydenue pa3nesnoB TUCIUTIIINHbI 1,9 52
Buja nTOoroBoro KOHTpOJIsi: 3a4€T C
OLIEHKOM

AHHOTanuA padoyeil NporpaMmbl Y4eOHOM THCHUNINHbBI

IIpuHUMNBI OPraHu3aluy ¥ YIPaBJeHUs JHepro- pecypcocoeperaromumu XTC

(b1.B.1B.03.02)

1. Heab AuMCHMIVIMHBI — TpuoOpeTeHHe OO0YJaloIUMUCS YIIyOJIeHHBIX 3HaHUM,
HEOOXOAUMBIX CIIE[HaINCcTaM B 00JacTH PpecypcocOeperaromux XUMHKO-TEXHOJIOTMUECKUX
CHCTEM M B O0JIaCTH YTpaBJICHUS STUMHU CHCTEMaMM JJISi MOCIEAYIOIIeH MpPOU3BOJACTBEHHO-
TEXHOJIOTUYECKON M Hay4HO-HUCCIIEJOBATENIbCKON NEATENbHOCTH, Ul MOJIY4YEHUS HPOAYKIUH
3a/laHHOT0 Ka4eCTBAa U TEXHUYECKU TPAMOTHOTO €€ IPUMEHEHHS.

3ajaya JUCUMIUIMHBI — JaTh OCHOBHBIE 3HAHMSA IO METOJAM YIPABIECHUS XHUMHUKO-
TEXHOJIOTUYECKUMHU CHUCTEMaMH, ITO3BOJIAIONINE BBITYCKHUKY HA OCHOBE BIAJICHUS OOIIUMHU
NPUHIUIIAMA TPOBOAMTH OPraHU3alMOHHO-3KOHOMUYECKOIO aHalINU3 pecypcocOeperarmmmx
XUMHUKO-TEXHOJIOTUYECKUX IIPOLIECCOB

2. B pe3yabrare wu3yYeHUH JUCHMILUIMHBI O0y4Yyalluiics MO mNporpamMmme
0akajaBpHaTa J0JIKEH:

Oonaoamp cienyOmUMU KOMIETCHIIUSIMHA:

— CHOCOOHOCTBIO OCYHIECTBISITH TEXHOJOTMYECKHH MpoIecC B COOTBETCTBUH C
pEriIaMeHTOM M HUCIMOJIb30BaTh TEXHUYECKHE CPEACTBA JUIsl U3MEPEHUSI OCHOBHBIX MAapaMETpPOB
TEXHOJIOTMYECKOI0 ITpoLecca, CBOMCTB ChIpbs U npoaykuuu (11K-1);

CIIOCOOHOCTBIO y4acTBOBaTb B COBEPUICHCTBOBAHMM TEXHOJOTHYECKUX IPOLIECCOB C
HO3MLIMN HEPro- U pecypcocOepekeH s, MUHUMM3AallUK BO3ACHCTBUS Ha OKPYKAIOLIYIO CPENy
(TTIK-2);

CIIOCOOHOCTBIO MCIIOJIB30BaTh HOPMATHUBHBIE JTOKYMEHTBHI 110 Ka4eCTBY, CTaHAApPTU3ALUU
u ceptuukanuu npoaykroB u uznenuit (I11K-4);

TOTOBHOCTBIO OOOCHOBBIBATH KOHKPETHBIE TEXHUYECKHE PELIEHHs IIpU pa3padoTke
TE€XHOJIOTMYECKHUX IIPOLIECCOB;
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BBIOMpATh TEXHUYECKHE CPEICTBA M TEXHOJOTWH, HAMPABICHHBIE HA MUHUMH3AILUIO
AHTPOIIOTEHHOTO BO3/ICHCTBUSI Ha OKpyxaromryro cpeny (I1K-5);

CIIOCOOHOCTBIO MCIIONB30BATh AJIEMEHTHI SKOJIOT0-9KOHOMHYECKOT0 aHallu3a B CO3JaHUU
3HEepro- u pecypcocoeperaromux texnonoruit (ITK-8);

B pe3ynbrare n3yueHus: AUCUUILTUHBI CTYJCHT OakanaBprara JOKEH:

3namop:

— OCHOBHBIE€ TPHUHIUIIBI PA3BUTUS U OpPraHU3ALMNH XUMHUKO-TEXHOJIOTMYECKUX CUCTEM;

— OCHOBHBIE OM3HEC-TIPOLIECCH] B XUMUKO-TEXHOJIIOTHYECKUX CHCTEMAX;

— METOBI OLIEHKH 3(PPEKTUBHOCTH WHHOBAIIMOHHBIX TTPOEKTOB;

— METObI OLIEHKH CTOMMOCTH UHTEIJIEKTYaIbHOU COOCTBEHHOCTH.

Ymemos:

— TPUMEHSATh METOAbl OLEHKH CTOUMOCTH HWHTEIJIEKTYaJbHOM COOCTBEHHOCTH IS
ONpeJIeJICHUsI CTOMMOCTH HEMAaTepUaIbHbIX AKTUBOB;

— HCIMOJb30BaTh METOAbI OLEHKH 3((EKTUBHOCTH HHHOBALMOHHBIX IPOEKTOB JUIS
OIICHKH X BIHSHUS Ha 3 (HEKTHBHOCTh XMMHUKO-TEXHOJIOTHYECKON CHCTEMBI

Bnaoemsw:

— MpUHIUNAMH cOopa, 00paboTKH M aHaIM3a UHPOPMALUU O XUMHKO-TEXHOJIOTHUECKUX
CUCTEMAax JJIsl IPUHATHS YIIPABICHUYECKUX PELICHUN;

—MeTo/1IaMi 00pabOTKH pe3yabTaToB HH(POPMAITMOHHO-aHATTUTHYECKON AEATEIbHOCTH;

—  (Qopmamu  mpeacTaBICHHS ~ PE3yJbTAaTOB  HMH(DOPMALIMOHHO-aHAIUTUYECKOM
JeSATEIbHOCTH;

3. Kpartkoe cogep:xanue JUCUMIIMHBI.

OCHOBHbBIE OHTHS U ONPEICICHHUS.

MexaHuueckue, TUIpoMeXaHnyecKue, TerI000MEeHHbIE, MAaCCOOOMEHHbBIE, XUMUYECKHE,
PHepreTHueckne W WH(OpPMANMOHHBIC TMpolecchl. Mepapxudeckas CTPYKTypa XUMHYECKOTO
MIPOU3BOJACTBA. XHMMHUKO-TEXHOJIOTUYECKHE MPOLECC M OCHOBHBIE THUIIBI CTPYKTYpbl OCHOBBI
XUMHUYECKOH TEXHOJOTMH — OOBeKT, I1eldb M METOAsl uccienoBaHus. llokazarenu
3¢ (PEeKTUBHOCTH XMMHUKO-TEXHOJIOTMUYECKUX MPOIIECCOB U MPOU3BOICTB.

AHalU3 XUMHKO-TEXHOJIOTHYECKUX MPOLECCOB U CUCTEM

Mopenn XMMHKO-TEXHOJIOTHYECKUX cUCTeM. CTPYKTypa CHCTEMBI YIPABICHUS XUMHUKO-
TEXHOJIOTUYECKON cHCTeMOH. AHAIN3 MaTepHalbHO-TEXHUYECKOW 0a3bl, 0OOPOTHBIX CPEJICTB,
TPYIOBBIX pecypcoB. AHalu3 o0beMa MPOMU3BOJACTBA W peau3allUd MPOIYKIUH, aHAIU3
pacxofoB, 3aTpaT W CEeO0ECTOMMOCTH NPOAYKIMH, aHalu3 (UHAHCOBBIX pE3YyIbTaTOB H
(MHAHCOBOT'O COCTOSTHUSI.

O1eHKa CTOUMOCTH HEMATEePUAIbHBIX aKTUBOB XUMHKO-TEXHOJIOTUYECKON CUCTEMBI.

Meroabl OLICHKH DPBIHOYHOW CTOMMOCTH HEMaTepHUANIbHBIX aKTHUBOB. llocTaHoBka Ha
OyXraiaTepcKuii y4eT HeMaTepHalbHBIX aKTHBOB. MeTO/I TMCKOHTHUPOBAHUS JCHEKHBIX MOTOKOB.
OneHka maTeHTHBIX MpaB, CPEACTB WHIUBUIYyalIHIa3uu, MPaB Ha CEKPET MPOU3BOJCTBA (HOY-
Xay), aBTOPCKUX IpaB. JIMIIEH3NOHHBIEC COTJIALICHUS U PacueT LIEHbI JIUIICH3UU

DakTOpHBIA aHAJIN3 PE3YJIHTATOB (MHAHCOBO-XO3SHUCTBEHHON EATEIBHOCTH XHUMHKO-
TEXHOJOTMYECKON CHUCTEMBI

JleTepMHUHUPOBAHHBIMN, CTOXaCTUYECKHH, MPSAMOU (I TYKTUBHBIN ), 0oOpaTHBII
(MHIyKTUBHBIN), OJHOCTYNEHYATHI, MHOTOCTYIEHYATHIH, CTATUYECKUH, JAUHAMHUYECKUH,
PETPOCTIEKTUBHBIN, TMEPCIEKTUBHBIN (aKkTOpHBIA aHamM3bl. MeToauka (HaKTOPHOTO aHaIM3a.
[IpaBuna mpeobpazoBaHus Mojenell (MonenupoBaHusi) MeToa LENmHBIX MOJCTAHOBOK, METO
aOCONIOTHBIX Pa3HUI], METOJ OTHOCHUTEIbHBIX pPAa3HHI], HHTErPajJbHBIH METOA, METOJ
J0rapupMUPOBAHHUS.

4. O0beM y4eOHOH JUCHHILINHBI

Bup y4yeOHoii padoThI 3E Axkan.u.
O0mas TPyA0eMKOCTb 1M CHMILJIMHBI 3 108
KonTakTHasi pabora — ayAuTOPHbIE 3aHATHS. 0,9 32

111



Jleknun 0,45 16
[Tpaktuueckue 3ansatus (I13) 0,45 16
JlabopaTtopusie padoTs (JIP)

CamocrosiTesbHasi padora 2,1 76
CaMOCTOSITETTbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 76
Buabl KOHTpOJIA:

KonTakTHas paboTa — mpoMeKyTOYHAs aTTECTalHs 1 0,4
IToaroroBka K 3K3aMeHy 35,6
By MTOroBOro KOHTpOJIst JIK3aMeH

Buj yueOHoi1 padoThl 3E AcTpoHOM.U.
O0mast Tpy10eMKOCTb JUCHMIIIIMHBI 3 81
KonTakTHas padora — ayIMTOpPHbIE 3aHATHS. 0,9 24
Jleknun 0,45 12
[Tpaktrueckue 3ausatus (113) 0,45 12
JlaGopatopusie pabotsl (JIP)

CamocrosiTesibHast padbora 2,1 57
CaMocToATEIbHOE N3YUEHHE PA3ENIOB JUCLUIIINHBI 57
Buabl koHTpOJIA: 3ader ¢ OIeHKOH
KonTakTHas paboTa — mpoMeKyTOYHAs aTTECTalHs 1 0,4
IToaroroBka K 3K3aMeHy 35,6
By MTOroBOro KOHTpOJIst JK3aMeH

AHHOTanuA padoyeil NpOorpaMmMbl Y4eOHOM THCHUNINHbBI
CaoiictBa IIAB u ux npumeHenne B xumuieckoi texnosnorum (b1.B./1B.04.01)

1. leab AMCHMNIMHBI - O3HAKOMJICHHE CTYJEHTOB C OCOOEHHOCTSMH CTPOCHUS U
KOJUTOMTHO-XUMHUYECKOTO TIOBEJIEHUSI IMOBEPXHOCTHO-aKTUBHBIX BemiecTB ([TAB), a takke ux
MPUMEHEHHUEM IS MTOJIy4YeHUs TIeH, CTa0MIN3aluy SMYIbCUI U CYCIIeH3UH.

OCHOBHBIMU 33/1a4aM¥ JUCITUILIMHBI SBISETCS PACCMOTPEHHUE 0COOEHHOCTEH acopOIuu
mosiekyn [TAB Ha paznuuHbIX Mex(a3HbIX IPaHULAX, KOJUIOMJAHO-XUMUYECKOTO TOBEICHUS HX
pacTBOpoB, ucnoiab3oBanus [IAB B neHax v SMyJIbCUSX U KX OCHOBHBIX CBOMCTB.

2. B pe3yabTaTe u3yuyeHHus TUCHMILUIMHBI CTYIEHT (0aKkajaaBp) J0JKeH:

Osnadems craenyOIMMUA KOMIIETSHIUSMU:

. CIOCOOHOCTh OCYILIECTBIISITh TEXHOJOTMYECKUH TPOIECC B COOTBETCTBUH C
pPErJIaMeHTOM M HMCIOJIb30BaTh TEXHHUYECKHE CPEJCTBA JJI M3MEPEHHS OCHOBHBIX MapaMETpOB
TEXHOJIOTHYECKOTO TPOoIiecca, CBOMCTB chIpbs U npoaykiuu (I1K-1);

. CIIOCOOHOCTBIO Y4acTBOBATh B COBEPIICHCTBOBAHUN TEXHOJOTMUYECKUX MPOIIECCOB
C TIO3UIIMI 3HEPTO- U pecypcocOepexeHmsl, MUHUMU3AINK BO3IEHCTBUS HAa OKPYKAIOIIYIO Cpely
(TIK-2);

. CIOCOOHOCTBIO HCIIOJNB30BaTh COBPEMEHHbIE HH(GOPMAIMOHHBIE TEXHOJIOTHH,
IPOBOIUTH 00pabOTKY MH(OPMAIMK C UCIOIB30BAHUEM MPHUKIAIHBIX IPOrpaMM M 0a3 JTaHHBIX
JUIsL pacueTa TEXHOJOTHYECKUX MapaMeTpoB OOOPYIOBAHMSI U MOHMTOPUHIA MPUPOAHBIX Cpell
(TIK-3).

3Hamy:

ocobeHHOCTH cTpoeHus [IAB 1 uX KOJUIOMIHO-XUMUYECKOTO MOBEACHHS Ha PA3IMYHBIX
rpaHuIax pasnaena ¢as;

OCHOBHBIE TIOHSTHSI W COOTHOILIECHUS TEPMOJUHAMUKU TMOBEPXHOCTHBIX SIBIICHUMN
(TepMOaMHAMUKA TOBEPXHOCTHOTO CJOS; aJIcOpOIMsi); COCTOSIHHME IOBEPXHOCTHBIX IUICHOK;
yCII0BUS TEHOOOPa30BaHUS;
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OCHOBHBIE ocobeHHocTH moBeneHUs [IAB B oO0bemHOl (aze (MmuiemiooOpa3oBaHueE;
o0pa3oBaHHe pa3IUYHBIX CTPYKTYp B 3aBUCHUMOCTHM OT IapaMerpa YHNAaKOBKH MOJIEKYJ;
COJTFOOMITH3AITHS )

OCHOBHBIE CITOCOOBI MOJTyYEHHUSI MAaKPO- U MUKPOIMYJIbCHUI;

OCHOBHBIE CBOHCTBa OSMYIJIbCUOHHBIX CHUCTEM (DJIEKTPOMOBEPXHOCTHBIC CBOWCTBA;
KMHETUYECKUE U ONTHYECKHE CBOICTBA);

OCHOBHBIE TIOHATUS ¥ COOTHOIICHHS TEOPHI arperaTuBHON YCTONYMBOCTU U KOATYJISITUU
MaKpO3MYJIbCUOHHBIX CHCTEM;

ymembo:

MPOBOAMUTH pPACUEThl C HCIIOJIB30BAHUEM OCHOBHBIX COOTHOLICHHH TEpPMOAMHAMHKU
MOBEPXHOCTHBIX SIBICHUH UM pPAacyeThl OCHOBHBIX XapaKTEPUCTUK TUCTIEPCHBIX CHUCTEM; B
YaCTHOCTH, PACCUUTHIBATH BEIUYMHBI MEX(a3HBIX HATSKEHUH € Y4eTOM HEOOXOTUMBIM
NOTIPABOK; OMNPEACTATh BEIMUMHY TMOOCOBCKOM ancopOuuu; paccumthiBath uncna [JIb
pa3IUYHBIMU  METOJIaMH; T[apaMeTp YHaKOBKM; OCYILECTBISATh MOAOOp cTabuim3aropa
OMYJIBCUOHHBIX CUCTEM; OLIEHUBATh IEHOOOPA3YIOIYIO0 CITIOCOOHOCTb.

enademp:

METOJIJaMU H3MEpPEHHUs TOBEPXHOCTHOTO HATSHXKEHUS M €ro pacuerta C Y4eTOM
HEOOXOJMMBIX TIIOMPABOK;, METOJIaMH pacyeTa BEJIWYWHBI aOCOMIOTHOW H THOOCOBCKOM
aacopOuuy; METoJaMHU ONpENENICHUS KPUTHUYECKUX KOHIIGHTPAIMA MHUIIEIII000pa3oBaHus
(KKMi, KKM> u T.1.); MeTogaMu TPOBEACHHS JAUCIICPCHOHHOTO aHajlu3a B SMYJIbCHOHHBIX
cucTeMax, ClocobaMu MOMyYEHHsI IMYJIbCHOHHBIX CHUCTEM, MMOJ00pa CTa0MIn3aTopa M OLEHKU
MX arperaTuBHOM YCTOMYMBOCTH.

3. KpaTkoe comepxanue Q1 CUUIIIHHbBI

1. dopmupoBanue Mexha3zHoi moBepxHOCTH. Mexda3zHoe HaTHKECHUE U

CTIOCOOBI €Tr0 ONpeACICHUS

Mexda3Hasi TOBEpXHOCTh — OCHOBHOE ompenencHue. OcobeHHOCTH (GOpMUPOBAHUS
Mexda3Hoil moBepxHocTH. CrocoObl ompeseneHns Mex(a3HbIX HATsHKeHUH. OTIuYuTeNnhbHBIC
0COOEHHOCTH >KHUJIKOM TpaHMIIbI pa3zjena a3 - SHepreTuieckast OAHOPOJHOCTD U MOJIBUKHOCTb.

Onpenenenne MOBEPXHOCTHOTO HATSHKEHHUS HA TPAHUIE KHUAKOCTh-Ta3 U MexX(azHOro
HATSDKEHMUSI Ha TpaHMIE KUAKOCTb-KHAKOCTh. PacueT mompaBOK Ha HENOJHBIA OTPBIB U
HecepUYHOCTh Karmiu. PacyeTHble METO B! ompeeNieHus MexX(a3HbIX HATSDKCHUH.

2. AncopOums U3 pacTBOPOB

DneMEeHThl TePMOJMHAMUKH aICcOpPOIMH U3 PacTBOPOB. MeTo M30BITOUYHBIX BETHYUH
['m60ca u Meron cios KOHEYHOW TOMMMUHBI ['yrrenreiiMa. YpaBHeHHs U (HOPMBI H30TEPM
ancopbumu. Bzaumocssass meronos ['m06ca u I'yrrenreiima.

Ancopbuus [TAB u3 pacTBOpoB Ha MOBEPXHOCTH TBEPABIX Tel. (OCHOBHBIC THIIBI
uzotepm — u3orepmbl knaccoB S, L, H u C u ux ananus. OcoGeHHOCTH aacopOnuu HEMOHHBIX U
noHHBIX [IAB Ha MOBEpPXHOCTH TBEPBIX Tell. B3auMOCBsI3b MEXIy M30TE€pMaMU aJCOPOIIMHU U
cMauuBaHHsS HEMOHHBIX [IAB Ha TBepIbIX MOBEPXHOCTSX, CTPOSHHUE aJACOPOLMOHHBIX CIIOEB.
AHanu3 HU30TEPM CMAuYMBAaHUA M 3aBUCHMOCTH J3€Ta-MOTEHIMajda OT KOHIIEHTPAIlMH HOHHBIX
ITAB.

3. Tunsl NOBEPXHOCTHBIX IJIEHOK

VYcnoBust pacTekaHUs OIHOM JKUAKOCTH MO Jpyroil. OmnpeneneHue MexdasHOro
HATSHKEHUSI Ha TPAHUIIE KUJKOCTh-KUIAKOCTh B YCIIOBUSIX B3aUMHOT'O HAChIIIEHUs (a3.

IToBepxHocTHble TuieHKH [IAB Ha rpanune paszaena pacTBop-Bo3nyx. Buubl_uzorepm
MMOBEPXHOCTHOI'O HATsKEHUs BOJHBIX pacTBopoB [TAB. Onpenenenue uuctotel [TAB no Buny
U30TE€PMBI TIOBEPXHOCTHOTO HaTsDKeHUA. [I0BEpXHOCTHOE /aBiIeHUE, METObI €r0 ONpPEeACICHHUS.
Bubl n30TepM MOBEpXHOCTHOTO JaBJIeHMsI, TUieHkH Tuna Li, Lo, I, S, fu G.

4. Ilennl

CtpoeHHEe U OCHOBHBIE XapaKTEPUCTHKU TEH. BiusgHUE pa3Iu4HbIX I[apaMeTpoB
(Temmieparypa, masieHue, pH pacTBopoB u T.h.) Ha meHooOpa3ymollyio crnocoOHocTh [IAB u
KpaTHOCTb NEHbl. MeTOo/Ibl MOTYYeHHs U pa3pylLIeHUs MEH.
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5. OpranuzoBaHHble aHcamOau Mosiekyn [TAB

['upapodbunsHO-MUNIOGUILHEIN  Oanmanc, wMetonbl pacueta umcen [JIB. Ilapamerp
YIIAKOBKU, €ro pacueT W Ha3HaueHue. B3auMocBs3b Mexay cTpoeHueM Mosekyiasl ITIAB un
apamMeTpoM yIaKOBKH.

Murnennoo6pazoBanre B pactBopax [IAB. I'mapodoOubie B3ammopericTBus. dazoBast
nuarpamma pactBopa kosumouaHoro ITAB. Kputndeckas KOHIIEHTpaldsi MHIIEIIIIO00pa30BaHUS
(KKM) u metonsl ee onpeaenenus. OnpeneneHne Mex(pazHoro HaTSHKEHUsT MULEIJT Ha TPaHULe
¢ pactBopoM (o A.W. Pycanomy). ComoOunuzanus. @azoBsie nepexoapl B pacTBopax [IAB.
OcobeHHOCTH MHULENI000pa30BaHusl B HEBOAHBIX cpenax. MulleuisipHas Macca U OCHOBHBIE
METO/IbI €€ ONPEACICHUS.

Besukynbl. Besukynbl — crpoeHue u cBoicTBa. OCOOEHHOCTH CTPOEHHUS BE3MKYIN (IO
A.WN. Pycanony).

6. OMynbcnn. MUKpOAMyIbCUU. MUKpPOKAIICYIUPOBAHHBIE CHCTEMBI

OMyJbCUU — TMOJIyY€HHE U OCHOBHBIE CBOMCTBA. DMYJIbCUU KaK TUMUYHBIE JTHO()OOHbBIE
cuctembl. CoBpemeHHoe cocrossHue Teopun  JUIJIPO, pacuer S5  COCTaBISIIOIIMX
PAaCKJIMHUBAIOLLIETO JABJICHUS.

Muxkposmynbeuu. OcoOeHHOCTH TToBeACHHsI. MeTo bl OTYyYeHUsI MUKPOIMYIbCUN U UX
OCHOBHBIE KOJIJIOUJHO-XMMHUYECKHE CBONCTBAa — pa3Mep Kareib, Mex(azHOoe HaTsHDKEHHE Ha
TPaHUIE  KHUJIKOCTb-KHIKOCTb, BIHMSHME TEMIIEpaTypbl Ha O00JacTH CYIIECTBOBaHMS
MUKPO3MYJIbCUH.

MHUKpOKaIcyIMpoBaHHbIE CHCTEMBl. MMKpPOKANCYyJINpOBaHUE KaK OJIUH U3 CHOCOOOB
MOJTy4YeHUs1 OMOJIOTrNUYEeCKH-aKTUBHBIX BEILIECTB IPOJIOHTHPOBAHHOTO JIEHCTBUS.

7. Ananus I1AB

Anamuz I[IAB — ompeneneHue CTPYKTYphl MOJICKYJbI HW/WIH OIPEACICHHE OCHOBHBIX
(U3UKO-XMMUYECKUX U KOJUIOMTHO-XUMHYECKUX XapaKTepUCTUK pacTBopoB ITAB. OcHoBHBIE
aHajmuTH4Yeckue Metoasl onpeaeneHus [IAB. Ananu3 moHHbIX U HeMOHHBIX [TAB. Mexdaznoe
tutpoBanue. OreHka creneHu 4ucTtoThl [TAB. OCHOBHBIE KOJIOMJHO-XMMUYECKHE CBOWCTBA
pactBopoB [TAB paznuunoii nonsipaoctu. AHanu3 cmeceit [IAB.

4. O0beM y4eOHOI JUCUMIIJIMHBI

Oo0bem
. B
Bujnbl yuedHoii padoThI B 3aueTHBIX AKATeMUIECKHX
eIMHHUIAX
yacax

OO0masi Tpy10€eMKOCTh 1M CHUTTTHHBI 4 144
1o y4eOHOMY IJIAHY
AyIMTOpPHBIE 3aHATHS: 16/9=1,78 64

Jlexmm (Jlek) 8/9=10,89 32

[Tpaktuueckue 3ansatus (I13) 8/9=0,89 32
CamocrositesqbHasi padora (CP): 11/9=1,22 44
Bua KoHTpOJIsA: 3K3aMeH 1 36

Oo0bem
. B
Buabl yuedHoii paGoThl B 3a4eTHbIX ACTPOHOMHYECKHX
eIMHULAX qacax

O01mas Tpy10eMKOCTb TUCHUILTHHBI 4 108
10 y4e0HOMY IIAHY
AyIMTOpPHBIE 3aHATHS: 1,78 48

Jlexmn (Jlek) 0,89 24

[Tpaktuueckue 3ansatus (I13) 0,89 24
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CamocrositesqbHasi padora (CP): 1,22 33
Bupa koHTpOJsI: IK3aMeH 1 27

AHHOTanus padoyeil nporpaMMsbl y4eOHOMH THCHUIINHBI
Teopernueckue ocHoBbl kKoppo3uu (b1.B./1B.04.02)

1. Heab AMCHMIUIMHBI — TMPHOOpPETEHHE CTYACHTaMH 3HAHUKH O KOPPO3HMOHHBIX
mpoleccax, MPOTEKAIOIIUX B Ta30BbIX U )KUJIKHUX CPeaxX, O BUJIaX KOPPO3UH, UMEIOIINX MECTO B
IPUPOIHBIX U TEXHOJIOTUYECKUX Cpe/iax.

3agayud JMCHMIIMHBI — HM3YyYE€HUE OCHOB DJIEKTPOXUMHUYECKOW TEPMOJIMHAMUKUA H
KUHETHKH, TEPMOAMHAMUKY U KMHETUKH AIEKTPOXUMUYECKON U XMMUYECKOH KOPPO3HHU; OOIINX
XapaKTepUCTUK  KOPPO3WOHHBIX  TPOIECCOB, aHAIM3  OOpaTUMbIX M  HEOOpaTHMBIX
JIeTpaJallMOHHBIX MPOIECCOB, MPOTEKAIOIIMX B MaTepHallaX IpHU Pa3JIMYHbIX YCIOBUSAX HX
JKCILTyaTalluu, KOJIMYECTBEHHAs OIIEHKA OOIIMX U JIOKAIbHBIX MTOTEPb.

Lenu u 3a1a4n Kypca JOCTUTAIOTCS C TIOMOIIBIO:

-03HAKOMJICHUS C TEOPETUYECKUMU OCHOBaMH KOPPO3HH;

-03HAKOMJICHHS ¢ MEXaHU3MaMH MTPOTEKAIOIINX KOPPO3UOHHBIX MPOIECCOB;

-M3y4eHUs CIOCOO0B KOPPO3UOHHBIX UCIIBITAHUH.

2. B pe3yabTare uU3yYeHHs JAMCHUIVIMHBI oOydawuuiics mno mnporpamme
0akaJlaBpUaTa J0JIKeH:

Oobnadamp cnegyomuMU KOMIETEHIIUSIMMU:

. CIIOCOOHOCTh OCYLIECTBIJISITh TEXHOJOTMUYECKUH TPOIECC B COOTBETCTBUH C
periaMeHTOM M UCIOJIb30BaTh TEXHUYECKHE CPEACTBA JUISI U3MEPEHUS OCHOBHBIX IMApaMETpPOB
TEXHOJIOTHYECKOTO TPOoIecca, CBOMCTB ChIpbs U npoaykiuu (I1K-1);

. CIOCOOHOCTBIO Y4acTBOBATh B COBEPIICHCTBOBAHUN TEXHOJOTMUECKUX MPOIIECCOB
C TIO3UIIMI 3HEPTO- U pecypcocOepexeHIsl, MUHUMU3AIMK BO3IEHCTBUS HAa OKPYKAIOIIYIO Cpely
(TIK-2);

. CIOCOOHOCTBIO HCIIOJB30BaTh COBPEMEHHbIE HH(GOPMAIMOHHBIE TEXHOJIOTHH,
IpOBOIUTH 00pabOTKY MH(OPMAIMK C UCIOIB30BAHUEM MPHUKIAIHBIX MPOrpaMM M 0a3 JTaHHBIX
JUIsL pacueTa TEXHOJIOTHYECKUX MapaMeTpoB OOOPYIOBAHMSI U MOHMTOPUHIA MPUPOAHBIX Cpell
(TIK-3).

B pe3ynbrare u3yueHus: AMCUUILIUHBI CTYJCHT OakajaBpuara JOJKEH:

3Hamp:

- (pu3mYeCKUil CMBICI TPOLIECCOB, MPOTEKAIOIINX Ha AIEKTPOAAX;

- MEXaHU3MBI ITPOTEKAIOIINX KOPPO3UOHHBIX MPOIECCOB;

- METO/IbI HCCIIEI0BAHNS KMHETUKH 3JIEKTPOAHBIX MTPOLIECCOB U MPOLIECCOB KOPPO3HH;

- cr1oco0bl KOPPO3HMOHHBIX UCIBITAHHIA;

ymembs:

- CHUMaTh MOJIAPU3ALMOHHBIE KPHUBBIE DJIEKTPOAHBIX MPOIECCOB, CTPOUTH JUATPAMMBI
KOppO3UH;

- ONpEAETATh Ha OCHOBE 3KCIIEPHUMEHTAIBHBIX MCCIEIOBAHUN U JINTEPATYPHBIX JaHHBIX
TOKH M MOTEHIMAIIbI KOPPO3UHU, TTOKA3aTENN KOPPO3UH;

- OTIPEACTATh TUMUTUPYIOIIYIO CTAAHIO KOPPO3UOHHOTO MPOIIEeCCa;

- IPOU3BOJIUTH OLIEHKY KOPPO3MOHHON CTOMKOCTH MaTE€pHaliOB B arpeCCUBHBIX Cpeaax;

- IPOBOJIUThH YCKOPEHHbIE KOPPO3UOHHBIC HCIIBITAHUS;

- IPUMEHATH MOJYYCHHYI0O MHGOPMAIUIO JJIsl PEIIeHUs KOHKPETHBIX TEXHOJOTHYECKUX
3a1ad.

enaoemn:

- HaBBIKAMU HACTPOMKH TEXHOJOTHYECKOTOo OOOPYAOBaHUS, HAJIAJAKH MPUCIOCOOICHUH,
WHCTPYMEHTA U IPYTrOl OCHACTKH, BKIIFOUCHHOH B JTa0OPATOPHBIN MPAKTHKYM.

3. Kparkoe comepxanue Q1M CUUILIHHBI.

DAEKTPOXUMHUYECKast KOPPO3HUSI

DNEeKTpOIHBIC MOTCHIUANIBI U TEPMOJUHAMUYECKast BO3MOYKHOCTh KOPPO3HUH.
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Koppo3ust B kucnbix pactBopax. MexaHu3M BOCCTaHOBJIEHHsS Bojaopona. Kopposus B
HEUTpaJbHBIX M IIEIOYHBIX cpeaax (KUCIOpoJHas Kopposus). MexaHu3M BOCCTaHOBIICHUS
KHCIIOpOJa.

[TonspuzanroHHbIe AMarpaMMbl KOPPOAUPYIOIKUX METAIOB. CHIATHE NMOJIAPU3ALMOHHBIX
KpUBBIX. Pacuer ckopocTell KOppo3uH Mo MOJISIPU3AUOHHBIM JaHHBIM. BiusiHue COOTHOLIEHUS
MJIONIAIeH KaTo/la U aHOJ1a Ha TOKU KOppo3uu. Teopus KaTOqHOM 3allHThI.

[TaccuBanusa. Xapakrtepuctuka naccuBauuu U @uane noreHuuan. Iloseaenue
naccuBatopoB. [TaccCMBHOCTB kele3a B a30THOM KUCIIOTE.

AHopiHas 3ammTa U nepenaccuBaius. Teopus naccuBHocTU. CTaOWIH3aIus MaCCUBHOM
IJIEHKA BO BpeMeHHU. JIeHCTBHE XJIOPUI-MOHOB U aKTUBHO-ITACCUBHBIE AJIEeMEHTBI. Kputnueckuii
MOTEHIIMAa MUTTUHTO000pa3oBaHus. JIokanbHast aHOIHAs MaccuBaius. [lacCMBHOCTh CILTIaBOB.

Bnusinue BHyTpeHHUX (DaKTOPOB Ha KOPPO3MOHHOE IIOBEJEHHUE: MPHUPOAA METasia,
COJlep’)KaHWE M CTPYKTypa CIUIaBa, COCTOSHHE W 00pa0OTKa MOBEPXHOCTH, MEXaHHYECKUE
HaIPsKEHUS.

Bnusnue BHemHUX (aKTOPOB Ha KOPPO3UOHHOE TIIOBEJCHHE: COCTaB M XapakTep
arpecCUBHOM Cpelpl, TEMIIEpaTypa, MJaBJICHUE, CKOPOCTb JIBHJKEHMS CpEIbl, BHEIIHSIA
noJisipu3anusi, KOHTAKT ¢ METaJUIAMHU ¥ HEMETaJIJIaMHU.

Xumuyeckasi Koppo3ust

MexaHnu3m ra3oBoii Koppo3uu. TepMoaMHaMKKa ra30Boi Koppo3uu. KnHeTuka razoBoii
KOppo3uu. BiusiHre BHYTpeHHUX ()aKTOPOB Ha T'a30BYI0 KOPPO3HUIO: COCTaB, CTPYKTYpa CILIABOB,
MeXaHUYeCKue HampspkeHuss U jaedopmanus, oOpaboTKa MOBEpXHOCTH. BiMsHHE BHEIIHUX
(dakTOpoB Ha Ta30BYI0 KOPPO3HUIO: COCTAB Cpeibl, TeMIepaTypa, NaBJICHHUE CKOPOCTh JIBUKEHUS
CpEelBl.

Koppo3sus nomumepos. Kopposust 6eToHOB

4. O0beM yueOHOM JUCUUIIJIMHBI

B B
Bunpr yue6HOM paboThI 3a4€THBIX | aKaJleM. yacax
SMHHIIAX
O0mas TpyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY 4 144
ILUIAHY
AyIMTOpHBIEC 3aAHATHS: 1,8 64
Jlexknun 0,9 32
[IpakTuueckue 3aHsATHS 0,9 32
CamocrosiTesibHast padora: 1,2 44
Buasbl KOHTpOJIA:
DK3aMeH 1 36
KoHTtakTHas paboTa — MPOMEKYTOUHAS ATTECTAIIHS 0,4
IToaroroBka k 3K3amMeHy 35,6
B B
Bunbr yue6HOM paboThI 3a4€THBIX | AaCTPOHOMHYECKUX
eAMHMIIAX | Yacax
O0mast Tpy10eMKOCTh JUCUMILIMHBI 10 Y4eOHOMY 4 180
IUIAHY
AyIMTOpPHbIE 3aHATHSL: 1,8 48
Jlexknun 0,9 24
IIpakTrueckue 3aHATHS 0,9 24
CamocTosiTesibHast padora: 1,2 33
Buasbl KOHTpOJIA:
DK3aMeH 1 27
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AHHOTanus padoyeil nporpaMMsbl y4eOHOH TUCHUIINHBI
duaexkTpoMmemOpannbie npoueccol (b1.B./1B.05.01)

1. eas TUCHMIIMHBI:

OBJIaJICHUE 3HAHUSAMH B OOJACTH TEOPUU MPOTEKAaHUS MOHOOOMEHHOTO W PAa3IUYHBIX
AIIEKTPOMEMOPaHHBIX MPOIIECCOB, a TAKXKE OBJIAJIEHUE HABBHIKAMU MPUMEHEHHUS TEOPETUUYECCKHIX
3aKOHOB K PELIECHUIO MPAKTHUECKUX BOMPOCOB XUMHUECKON TEXHOJIOTHH.

2. B pe3yabTare wu3yyeHus IUCHUIJIMHBI OOyyamolnuiics MO mporpamme
0akaJlaBpuaTa J0JIKeH:

061a0ems CIeIyIOUMMU KOMIIETCHIUSIMU:

o CHOCOOHOCTh  OCYILECTBJISATh TEXHOJOTHYECKHI TMpolecc B COOTBETCTBUU C
pErIaMeHTOM M HCIIOJIb30BaTh TEXHUYECKUE CPEACTBA AJII M3MEPEHHsS] OCHOBHBIX MapaMeTpOB
TEXHOJIOTHYECKOTO TPOoIiecca, CBOMCTB chIpbs U npoaykiuu (I1K-1);

o CIOCOOHOCTh Y4acTBOBATh B COBEPIICHCTBOBAHUHU TEXHOJIOTHUYECKUX IMPOIECCOB C
MO3UIUI DHEPTO- U PECypcocOepeKeHUsl, MUHIMH3AINN BO3JICUCTBUS HAa OKPYKAIOIIYIO CPEIy
(IIK-2);

o CIIOCOOHOCTh ~ HWCIONIB30BaTh ~ HOPMATHUBHBIE  JOKYMEHTHI IO  KadecTBY,
CTaHAapTH3aIuu U cepTudukanuu npoayktos u uzaenuii (I1K-4);

o TOTOBHOCTh OOOCHOBBIBaTh KOHKPETHBIE TEXHUYECKHE PEIIECHUsl MpH pa3padoTke
TEXHOJIOTMYECKHUX MPOIIECCOB; BHIOMpAaTh TEXHUUECKUE CPEJCTBA U TEXHOJIOTHH, HApaBiICHHbIC
Ha MUHUMH3AIUI0 aHTPOTIOTEHHOTO BO3/ICHCTBUS Ha OKpyxkatoiTyto cpeny (ITK-5);

o CHOCOOHOCTh HCIIOJIB30BATh AJIEMEHTHI JKOJIOr0-35KOHOMUYECKOTO0 aHajlu3a B
CO3JITaHUU PHEPTO- U pecypcocoeperatomux TexHomorui (I1K-8).

3namop:

o MEXaHU3MBbI IPOTEKAHNUS HOHOOOMEHHBIX U 3JIEKTPOMEMOPAHHBIX MPOLIECCOB;

. (hakTOphl, BIUSIOMIMNE HA TPOTEKAaHWE HOHOOOMEHHBIX W DSJIEKTPOMEMOPAHHBIX
MIPOILIECCOB;

° OCHOBBI pacueTa HOHOOOMEHHBIX M 3JIEKTPOMEMOPaHHBIX anmnaparoB.
Ymemes:
) MPOBOJIUTHh OLIEHKY TMPAaBWIBHOCTU MPOEKTHBIX PpEHICHUH MO ONTUMAIbHOMY

OPUMEHEHUI0O  MOHOOOMEHHBIX M JJIEKTPOMEMOpAaHHBIX  TPOLECCOB B  PA3IMYHBIX
TEXHOJOTHYECKHUX CXEMaX;

o MPOBOJIUTH pacyeT U MoJ00p HOHOOOMEHHBIX U AJIEKTPOMEMOPAHHBIX aIIaparoB.

Bnraoemw:

®  METOJaMH CpaBHEHUS BapHAHTOB MPOEKTHBIX PEIICHUN;

e  HaBbIKAMHM MPOEKTUPOBAHUS U pacueTa MOHOOOMEHHBIX U 3JIEKTPOMEMOpaHHBIX
YCTaHOBOK.

3. Kparkoe cogep:kanue 1UCHUIIHHBI

HNonooOMeHHbBIE MPOIECChl. DTambl pa3BUTHA. MaTepualibl - MOHOOOMEHHBIE CMOJIBI
(MOHMTBI): CHOCOOBI TOJNyYEHHsI, BHUIBl XMUMHUYECKOH CBsi3u. OCHOBHBIC THIIBI HOHHTOB
(KaTMOHUTBI, AHUOHUTHI, aM(OIUTHI, CEIEKTUBHbIE HMOHUTHI). XapaKTEPUCTHUKU HNOHUTOB:
OOMEHHAasi €MKOCTb, CEJIEKTHMBHOCTb, MEXaHMUYECKasi MPOYHOCTh, OCMOTHYECKast CTaOUIBHOCTb,
XUMHUUYECKasi CTaOUIIbHOCTD, TEMIIepaTypHasl YCTOWYMBOCTb, (PPAKIIMOHHBIMN cocTaB. MexaHu3M
OpoTeKaHUus Tpolecca; (aKTopbl, BIMAIONIME HA MPOTEKaHUE Ipolecca. ArMmapaTypHoe
odopmiieHue mporecca. Mcrnonp30BaHHEe MOHHOTO OOMEHa B TMPOMBINUICHHOCTH (yMSTYCHHE,
riyOokast aeMuHepanu3anus). PereHepanusi MOHOOOMEHHBIX CMOJ — BBIOOP peareHTOB JUIS
pereHepanyy; OpraHu3alus [OTOKOB TMpPU  pereHepanuu. TeXHOJOTHYECKHE CXEMBI,
BKJIIOYAIOIIME B ce€0S HMOHOOOMEHHBIE MPOLECCHl — MPUMEPBI, TEXHUKO-DKOHOMUYECKHE
noka3arenu. OcHOBHbIE GUPMBI-IIPON3BOAUTETN HOHOOOMEHHBIX CMOJI.

DneKTpoMeMOpaHHbIE TPOLECCHl. JTambl pa3BUTHA. THMBI  3IEKTPOMEMOpPAaHHBIX
nporeccoB. OO6mact mnpuMeHeHHs. MemOpaHbl, i1 DJIEKTPOMEMOpaHHBIX IPOIIECCOB.
OCHOBHBIE XapaKTepUCTUKH MeMOpaH ((pyHKUMOHAJIbHAS TPYIA, YUCIO MEPEHOCa, TONIIMHA,
HaOyxaeMocTh). [lepeHoc depe3 memOpaHbl: ocMmoc, 3neTpoocMmoc, nuddysus, JJoHHaHOBCKOE
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uckmoueHne. KoHIEeHTpalMoHHAs moysipu3anus. BiusHME OCHOBHBIX TEXHOJOTHMUYECKUX
napaMeTpoB Ha KOHIEHTPAMOHHYIO MOJSIpH3alMio  (TeMmeparypa, THAPOANHAMUYECKUE
PSKUMBI U T.J.). DIEKTPOAUAIN3HOE 00ECCONMBAHME W KOHIEHTpHpoBaHUE. Monupukauu
JJIEKTpoaMaNn3a  (JIEKTPOJACHOHM3AIUS, JJCKTPOIUAIN3 C OWIOJISPHBIMH MEMOpaHaMH,
PEBEPCUBHBIN AIIEKTPOAUATIHN3) — 0OCOOCHHOCTH NMPOTEKAHUS JaHHBIX IMPOILIECCOB. DHEPro3aTpaThl
Ha MPOIECC ANMEKTPOIUATU3HOTO pa3zaeneHus. KOHCTpyKTHBHBIE OCOOCHHOCTH ammapaToB I
3IIEKTPOMEMOPAHHBIX MPOLIECCOB; CX€Ma OpraHU3allly MOTOKOB; T€OMETpHsl KaHaia. Meronuka
pacdera 3JEKTPOAMAIN3HBIX YCTAaHOBOK. [IpOMBINITIEHHOE NPUMEHEHHE 3JIEKTPOMEMOpPAHHBIX
IPOIIECCOB — MPUMEPHI, TEXHUKO-IKOHOMHUYECKUE Toka3arean. CpaBHUTEIbHAsT XapaKTePHUCTUKA
JIEKTPOMEMOPAHHBIX U JPYTUX METOA0B obecconmBaHusA. OCHOBHBIC (DHPMBI-IIPOU3BOIUTEIIN
MOHOOOMEHHBIX MEMOPaH M JIEKTPOMEMOPAHHBIX MOIYJIEH.

4. O0béM y4eOHOI JUCHUTNJIMHBI

VII cemecTp

Buabl yueOHo# padoThbl

3au. ex. AK. ygac.
O0mas TpyA0eMKOCTb JMCIUIITHHbI 3 108
1o y4eOHOMY IJIAHY
KonTakTHas padora: 1,3 48
Jlexmum (JIek) 0,85 32
[Tpaktuueckue 3ausrus (I11P) 0,45 16
CamocrositesqbHasi padora (CP): 1,7 60
KonTtposnbHbie paboThI 0,2 8
N3yueHue pa3aenoB TUCHUILUIMHBI 1,5 52
Bua uTOroBOro KOHTPOJISA: 3a4eT ¢
OLICHKOU

VII cemecTp

Buabl yueOHo# padoThbl

3au. ex. ACTpPOHOM. Hac.
OO0masi Tpy10eMKOCTh 1M CHUITHHBI 3 31
1o y4eOHOMY IJIAHY
KonTakTHas padora: 1,3 35
Jlexmm (JIek) 0,85 24
[Tpaxtrueckue 3anstus (I1P) 0,45 11
CamocrositesbHas padora (CP): 1,7 46
KonTtposnbHbIe pabOThI 0,2 5
N3yueHue pa3aenoB TUCHUILUIMHBI 1,5 41
Buja nTOroBoro KOHTpOJIsi: 3a4€T C
OLIEHKOM

AHHOTanus pado4eil nporpaMMsbl y4eOHOMH THCHUIINHBI
Crparernuyeckoe NJIAHMPOBAHNE HHHOBALMOHHBIX XHMHYE€CKHX MPOU3BOJICTB
(b1.B./1B.05.02)

1. Heap AMCUMIUIMHBI — TIPUOOpPETEHHE CTYIEHTAMH TEOPETUUECKUX 3HAHUH W
MPAKTUYCCKUX HABBLIKOB B obactu CTPATCTUYCCKOTO IUIAHUPOBAHUA I/IHHOBaI_[I/IOHHOI\/'I
JESATENIbHOCTH U YIPABIIEHUS PUCKaMH, KOTOPbIE MO3BOJISIOT HAXOAUTh 3PGEKTUBHbBIE PEIICHUS
3alaq CTPATCIrNYCCKOro yrnpapJCHUA HAYKOCMKUM XUMHUYCCKHUM IIPOU3BOJCTBOM.
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I[I/ICI_[I/IHJII/IHa ((CTpaTeI‘I/I‘IeCKOG IMJIAaHUPOBAHUC MHHOBAIIMOHHBIX XUMHNYCCKHUX
MPOU3BOJICTB» TIO3BOJIIET CHUCTEMHBIE BHUbl IUIAHUPOBAHUSA, OCHOBHBIC TIOJOXKEHUS U
3aKOHOMEPHOCTH TEOPUH CHCTEM, CTPYKTYpa, (GYHKIMHM, MUCCHS TPOU3BOIACTBEHHONW CHUCTEMBI,
KOHIENTyalbHasi MOJENb OpPraHMU3allM HAayKOEMKOro Ou3Heca, MaTeMaTH4YeCKHEe METONbl U
MOZACIIN CTPATCTHYCCKOTIO YIIPABJICHUA HAYKOCMKHM MPOU3BOIACTBOM. IMPOHCCCHI U MCTOABI
OpPraHU3aI[MOHHO-TEXHOJOTUYECKOTO YIIPaBICHUSI.

HGHI/I " 3aa49YU JUCHUIIJIMHBI JOCTUT'AaOTCA C IIOMOIIIBIO:

- TEOPETUYECKOM M MPAaKTHUUYECKON MOATOTOBKM CTYAECHTOB B 00JIacTM pa3BUTUA U
IJIAaHUPOBAHUA HAYKOCMKUX XHMHUUYCCKHUX IMPOHU3BOACTBCHHBIX CHCTCM Ha BCCX IJTallax HX
KU3HEHHOTO 1IUKJIA;

- HU3Yy4YCHHA MPHUHIHIIOB CTPATCTUYCCKOTO 6H3HCC-HHaHHpOBaHI/IH IJIL yIIpaBJICHUA
XUMHUKO-TEXHOJIOTHYECKHUMH CUCTEMaMHU, COCTaBJIEHUsI OU3HEC-TUIaHa U OLEHKH 3(PPEeKTUBHOCTU
OPUHATHS PEIICHUH, BHEAPEHUS WHHOBAIIMOHHBIX TEXHOJOTUH, OLEHKH 3PPEKTUBHOCTU
peanu3aium pecypcocoeperaronux TeXHOIO0THif;

- U3Y4YCHHS TPUMEPOB TMPAKTUYCCKOW peaau3allid METOJO0B OpPTraHU3aIMOHHO-
SKOHOMMYECKOTO TUIAaHUPOBAHHUS PeCypcocOeperarommx XuMUKO-TEXHOJIOTHYECKUX MPOLIECCOB.

2. B pe3yabraTre uU3yYeHUs] AUCHUILUIMHBI O0y4YawIIUiicd N0 mporpamme
0akaJjiaBpUaTa J0JIKeH:

Oobnadamp cnegyomuMU KOMIETEHIIUSAMHU:

- CHOCOOHOCTh OCYIIECTBJISITH TEXHOJIOTHMUECKUH TPOIECC B COOTBETCTBUH C
PECrIIaMCHTOM U HCIIOJIB30BATh TCXHUUYCCKHUEC CPCACTBA AJId U3MCPCHHA OCHOBHBIX ITApaMCTPOB
TEXHOJIOTHYECKOTO TPOoIecca, CBOMCTB chIpbs U npoaykiuu (I1K-1);

- CHOCO6HOCTB Y4aCTBOBAaTb B COBCPHICHCTBOBAHHWU TCXHOJIOTHYCCKHUX MNPOHCCCOB C
MO3UIMI PHEPTO- U pecypcocOepekeHusi, MUHUMH3AIMN BO3JACUCTBUS Ha OKPYXKAIOIIYIO Cpeny
(TIK-2);

- CIIOCOOHOCTD MCMOJIb30BaTh HOPMATHUBHBIE JOKYMEHTHI [0 Ka4e€CTBY, CTAHJApTU3ALNN U
cepTudUKaK TpoaykToB u uzaenuii (I11K-4);

- TOTOBHOCTH OOOCHOBBIBAaTh KOHKPETHbIE TEXHMYECKHE pelIeHHs] MpH pa3zpaboTke
TCXHOJIOTUYCCKUX IMPOLCCCOB, BBIGI/IpaTb TCXHUYCCKUC CPCACTBA U TCXHOJIOTUH, HAITPABJIICHHBIC
Ha MUHUMHM3AIIMIO aHTPOMIOTEHHOT'0 BO3ICHCTBHS Ha okpyxkatomyto cpeay (I1K-5);

- CIIOCOOHOCTH MCIOJIB30BATh AJIEMEHTHI YKOJIOT0-3KOHOMUYECKOTO aHaIM3a B CO3/IaHUU
SHEpro- u pecypcocoeperaroniux trexnonoruit (I1K-8)

B PE3YIbTATC U3YUCHUA JUCHUTIIIMHBI CTYACHT JOJI’KCH

3Hamp:

- BO3MOXKHOCTH Y IIyTH Pa3BUTUA HAYKOEMKHUX IIPOU3BOJICTB;

- CYIIHOCTb U LI€JM CTPATETHYeCKOro MHHOBAIMOHHOTO TUIAaHUPOBAHNUS;

- TPUHIUIBI CTPATErMYECKOro OW3HEC-INIAaHUPOBAHUS JUISL  YIPABICHUS XUMHKO-
TEXHOJIOTHISCKOM CHUCTEMOIA;

- IPOU3BOICTBEHHBIE PECYPCHI, BUIBI M MTYTH UX 3PPEKTUBHOTO UCTIOIHb30BAHMS.

ymembw:

- OCYIIECTBISITH OPraHU3AIMOHHO-9KOHOMUYECKYI0, AaHATTUTHYECKYIO U YITPABICHYECKYIO
NEeSATENIbHOCTh B O0OJACTH CTPATErMYECKOro IUIAHUPOBAHUS WHHOBALIMOHHBIX XUMHYECKHX
IIPOU3BOJICTB

- TpUHUMATh YIPaBICHUYECKHE peIIeHUus Mo pa3paboTke 3(PGEeKTUBHBIX CTpaTeruit
HWHHOBAITUOHHBIX XUMHWYCCKUX IMTPOU3BOACTB

- pa3zpabaTbIBaTh MHBECTULIMOHHBIE 1 HMHHOBAIIMOHHbIE MPOEKTHI U YIIPABIATH UMH;

- HOPOBOJUTH KOMIIJIEKCHBIN MOHHUTOPHUHI U aHAJINU3 HGHOBOﬁ CpCAbl MHHOBAIIMOHHOI'O
HPEITPUITHSL.

enademp:

- METO/IaMU MIPUHSTHSI CTPATETUUYECKHUX, TAKTUYECKUX U ONEPATUBHBIX PEIICHUN;

- MCTOAaMU pallMOHAJIBHOI'O MCIIOJb30BaAHU MTPOU3BOJACTBCHHBIX HAYKOCMKUX PCCYPCOB
PEIIPUITHS;
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- MEXaHHU3MOM peaju3allMi CTPATErMYeCKUX IUJIAHOB PA3JIMYHBIX BPEMEHHBIX
MIEPUOJIOB.. .

3. Kparkoe comepkanue Q1M CUUILIHHBI.

Crpareruyeckoe IUIaHUPOBAHKE U YIIPaBJICHUE: O0IUE TTOHATHUS

Teopus crparernueckoro mianupoBaHus. [loHsTHE cTpaTeruu pa3BUTUSA MPEANPUSITHS.
CrpykTypa npeAnpUHUMATENbCTBA, ba30BbIE MOJEIN CTPATErMYEeCKOr0 pa3BUTUS NPEANPUITHS.
[Moaxonp! Kk Tpolieccy pa3pabOTKU CTPATETHH Pa3BUTHS HAYKOEMKOTO mpeAnpusatus. CynHoCTh
CTpaTEernyecKoro IIaHUPOBAHUS U yIpaBieHUs. Moaenu cTpaTernyeckoro Beioopa.

DTanbl TpoLEeIyphl CTPATETUYECKOTO MJIaHUPOBAHUS

Onpenenenne muccum npeanpusatusa. [Iponecc nenenosiaraHus W OpraHU3allMOHHAS
KylIbTypa MNpPEaNpusitTus. AHaIM3 PpPECypCHOro MOTEHIMAla HAyKOEMKOIr0o MPEANpHUSTHUS.
OcCHOBHBIE METOIBI CcTpareruyeckoro ananusza. Crparteruss wuHHOBaumil. I[logxompr Kk
IUTAHUPOBAHWIO W YIPABICHUIO HWHHOBAIMOHHBIMHU Tiporieccamu. OreHka 3hdexkTuBHOCTH
WHHOBALIMOHHOTO ITPOEKTA.

KoHTposmuHr B cUCTEME CTPATETUYECKOTO IIJIAHUPOBAHUS U YIIPABIICHUS] HA HAYKOEMKOM
NpEeANPUITUI

KonTpormmmur Ha mnpeanpustuu: coaepkanue W (QyHKiMH. OCHOBHBIC (YHKIIHH
KOHTPOJIJIMHIa HAYKOEMKOro npeanpusatus. CTpaTernyeckuii 1 OnepaTuBHbIA KOHTPOJUIMHI HA
HAayKOEMKOM MpeAnpusTuu. Opranu3aiisi CHCTEMbI KOHTPOJIS Ha IPEANPUSTUH.

Crpareruyeckoe IUIaHMPOBaHME B  YCJIOBUSX  JUBEpCU(UKAIMM  XUMHUYECKHX
MPOU3BOJCTB

OcHoBHbIE 3JIEMEHTHl TeOopuH auBepcuuKanuu. CyIHOCTh W THUIBl KOPIOPATUBHBIX
cTpareruii auBepcupuKanuu. JIBUKYIIME CHUIBI U KPUTEPUH JAUBEPCUDUKAIMUA XUMHUIECKHUX
MIPOU3BOJACTB. BO3MOXHBIE CTpAaTErMYeCKUe ACHCTBUS HAYKOEMKOI'O MPEANPUATHS B YCIOBUAX
W3MCHCHHUs BHEIIHEW [eNOoBON OKpyxkaromiei cpenbl. OCOOEHHOCTH OpraHu3alvy IMporecca
CTpaTEernyecKoro MIaHWPOBAHUS Ha AUBEPCU(DULIIMPOBAHHBIX XUMUUECKUX MPEANPUITHSAX.

VYyeT pucKoB B CTPATETHYECKOM TIJIAHUPOBAHUU PA3BUTHUSI IPEITPUATHUS

[lonsiTHE PUCKOB B CTPATErMYECKOM ILIAHUPOBAaHUM mpeanpustus. CTpaTernyeckuil
aHaJ U3 PUCKOB HMHHOBAIIMOHHOrO mpeanpusrus. [Ipouiecc m3amepeHus: pUCKOB HAyKOEMKOI'O
npennpustus.  Knaccudukaums — cTparernueckux — anmbsiHcoB.  Ilpomecc  ympaBneHus
CTpaTernYeCKUMH aJIbsTHCAMU XUMUYECKUX TTPOU3BOJICTB.

4. O0beM y4eOHOH JUCHHILIMHBI

Bunpr yue6HOM paboThI B 3auérapIx B
€IMHUIIAX aKaJieM. Jyacax
O0mast Tpy10eMKOCTh JUCUMILIMHBI 10 y4eOHOMY 3 108
IUIAHY
AyIMTOpHBIEC 3aAHATHS: 1,34 48
Jlexmun 0,45 16
IPAKTUYECKHE 3aHSITHS 0,89 32
CamocrosiTesibHast padora: 1,67 60
KonTakTHas camocTositennbHas paboTa 0,01 0,2
CamocTosiTeJIbHOE H3yUYeHHe pa3iesioB JMCHUIIuHbI | 1,67 59,8
Buabl koHTpOJIA:
3ader ¢ OlleHKOU

Bunast yueOHoI paboThI B B
3a4€THBIX | ACTPOHOM. Hacax
eMHUIIAX

O0mast Tpy10eMKOCTh JUCHUMILIMHBI 10 y4eOHOMY 3 81

IUIAHY

AyIMTOpPHbIE 3aHATHS: 1,34 36
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Jlexmun 0,45 12

IPAKTUYECKHE 3aHITHS 0,89 24
CamocTosiTesibHast padora: 1,67 45
CamocrosiTeJibHOE H3yYeHHE Pa3/ies 0B AUCHUIVINEGL | 1,67 45

Buabl KOHTpoOJISA:3a4eT ¢ OLEHKOM

AHHOTanuA padoyeil NporpaMmbl Y4eOHOM THCHUNINHbBI
TexunoJsiorusi Boasl (b1.B.J1B.06.01)

1. ean AMCHMNJIMHBI:

OCBOCHHME CTYJCHTaMH OOIIMX TPUHIMIIOB TOCTPOCHUS TEXHOJOTHUECKUX CXEeM
KOMIUIEKCHBIX CHCTEM OYHMCTKH (KCO) xumkmx TEXHOJIOTHYECKUX Cpell Ha OCHOBE
MEMOpaHHBIX TIPOIECCOB HA IPUMEPaX BOJOMOATOTOBKH.

[Ipn pemieHnn 5THX 3a7ad  CYLIECTBEHHAas POJIb OTBOAMUTCS HE TOJIBKO BOMNpPOCaM
oOecrieyeHus TpeOyeMoro KadyecTBa OYMCTKH, HO ¥ BOIIPOCAM YTHJIM3AIMK BPEIHBIX TPUMECEH.

2. B pe3yabTare u3yyeHHs JUCUMILIMHBI O0y4YaWIUMIHCA MO mporpamMme
0akajaBpuaTa J0JKeH

0é1a0ems CIeIyOIUMI KOMIIETEHIUSAMU:

o CIOCOOHOCTh  OCYIIECTBIISITH TEXHOJOTMUYECKHI MpoIecc B COOTBETCTBHH C
pPErIaMEeHTOM M MCHOJIB30BaTh TEXHMYECKUE CPEICTBA JJI M3MEPEHHS OCHOBHBIX MapaMETpOB
TEXHOJIOTHYECKOTO TPOoIiecca, CBOMCTB ChIpbs U npoaykiuu (I1K-1);

o CIOCOOHOCTh y4acTBOBaTh B COBEPILIEHCTBOBAHMH TEXHOJIOIMYECKHX IMPOIIECCOB C
MO3UIMI PHEPTO- U pecypcocOepekeHnsi, MUHUMH3AIMN BO3ACUCTBUS Ha OKPYXKAIOIIYIO Cpeny
(TIK-2);

. CIIOCOOHOCTh ~ HWCIOJIb30BaTh ~ HOPMATHMBHBIE  JOKYMEHTHl IO  KadecTBY,
CTaHJApTH3aIMU U cepTUUKAK MpoaykToB u m3aenuii (I1K-4);

o TOTOBHOCTH OOOCHOBBIBATH KOHKPETHBIE TEXHUYECKHE PEIICHHs MpU pa3paboTKe
TEXHOJIOTHYECKHX TPOIIECCOB; BHIOUPATh TEXHUUECKUE CPEJCTBA U TEXHOJIOTHH, HAPaBICHHBIC
Ha MUHUMHM3AIIMIO aHTPOMIOTEHHOT'0 BO3ACHCTBHS Ha okpyxkatomyto cpeay (I1K-5);

o CIOCOOHOCTh HCHOJB30BATh 3JEMEHTHI 3KOJOr0-35KOHOMUYECKOTO aHaln3a B
CO3aHHUH SHEPTO- U pecypcochOeperatonux TexHonorui (ITK-8).

3uamop:

o OcHOBHBIE HOPMATHBHBIC TPEOOBaHHUS K KAYECTBY OYHCTKH BOJBI B  Pa3IUIHBIX
cepax MpUMEHEHHS UM YMETh HAWTH TOJIHBIA HepedeHb coBpeMeHHbIX TpeboBanuii ('OCTHI,
OCTps1, ®apmakoneitnbie ctatb, GMP u n1pyrue nureparypHble HCTOYHUKH.

° Meroasl aHanu3a COAEPKALIUXCSA B INPUPOJHOM BOJE OCHOBHBIX IIPUMECEN M
OLICHKH JIOCTOBEPHOCTHU aHaJIN3a.

° [lepeyeHp HUCHONB3yEMBIX PEAr€HTOB W «XUMHU3M» OTHEJIbHBIX  IPOLECCOB,
UCIIOJIb3YEMBIX B CUCTEMAX MOATOTOBKU U OUMCTKHU BOJBI.

° Oco0eHHOCTH TpPUMEHEHUS HW3YYEHHBIX paHee W B JaHHOM Kypce METOJOB
TEXHOJIOTMYECKOr0 pacyeTa OTAEIbHBIX CTa Ul B KOMIUIEKCHON CUCTEME OYUCTKH BOJIBI .

° [Ipenenbl ocyliecTBIECHUS OTACIBHBIX METOJIOB OYUCTKU (IUANa30HbI YyCTOMYMBOM
paboThI B 3aBUCMOCTH OT BHJA M KOHIIEHTPAIIUK TPUMECEH. )

° Tunbl W KOHCTPYKTHBHBIE OCOOCHHOCTH OCHOBHOIO U BCIOMOIaTeIbHOTO
000py/0BaHUs, IPUMEHSIEMOT0 Ha CTAIUSIX OUUCTKH

° TunoBble TEXHOIOTUYECKUE CXEMbI KOMIUJIEKCHBIX CUCTEM OUMCTKH, UCIIOIb3yEeMbIX
B Pa3IMYHBIX OTPACISAX MPOMBIIIIIEHHOCTH.

Ymemo

° Ha ocHoBanuu mpoTokoiia aHanu3a COAEpkKaHUSA IPUMECEH B MCXOAHOW CMECU U
TpeOOBaHUI K KAYECTBY OUMCTKU MPEITIOKUTH:

° -TexHonOrMYECKyIO CXeMy KOMIUIEKCHON CUCTEMBI OUUCTKH,
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o [TomoGpate cooTBETCTBYIOIIEE 00OPYIOBaHUE U (MIBTPOBAIBHBIE MaTePHAIIbl IS
Ka)KJI0¥ CTaauM OYHNCTKH,

o Paccuutare  rabaputbl  00OpymoOBaHHUs, OOBEMBI  3arpy30K  3€pPHHCTBIX
(GWIBTPOBAIIBHEIX MaTEpPUANIOB, a TaKXKe TpeOyeMoe KOJMYECTBO (PUIBTPYIOMUX (0OBEMHBIX)
WJIM MEMOpPaHHBIX AJIEMEHTOB;

o [Tomobpate Hacockl, TpyOompoBO kI, apMaTypy U Kull nns yrpasnenus mporeccom
OYHCTKH.

Bnaoemw

o MeTtosaMu  KOJIMYECTBEHHOTO aHaJM3a OCHOBHBIX INPHMECEH, coAepxamuxcs B
NPUPOIHON BOJIE U IPUEMAMHU OLIEHKHU JIOCTOBEPHOCTH aHAJIM3a.

o DKCepUMEHTAIbHBIMU ~ METOJIaMU  MCCIIEIOBAHUS  CEJIEKTUBHOCTU MeMOpaH;
CTENEHH W3BJCUYEHHUS TMPU HUCHOJIb30BAaHUU 3E€PHUCTBIX (UIBTPOBAIBHBIX MaTEpPHAJIOB;
napaMeTpoB (pUIBTPOBAHUS; KOJUIOMIHOTO UHACKCA.

o MeTogoM TOCTpOEHMsSI TEXHOJOTHYECKMX CXeM I pa3InyHbIX —oOTpacieit
MPOMBIIIIIEHHOCTH.

3. KpaTrkoe comepxkanue Q11 CUUIIITHHbBI

1. Bgeoenue.

[Ipumeps! HapyIIeHUs TPUPOJTHBIX SKOCUCTEM M BOSHUKHOBEHHS KPHU3UCHBIX CUTYaIUil B
pe3ynbTare aHTPONOTEeHHOro BO3AEUCTBH. TEeXHHUKO-SKOHOMHYECKHE U SKOJOTHYECKHe
KPUTEPHH, 00yCJIOBIMBAIOIINE «OKOJIOTH3AIUIO» TEXHUYECKHIX pelieHui u
PUPOIOTIOIB30BaHUS, POJIb MEMOPAHHBIX ITPOIECCOB.

2. Teopemuueckue 0CHOBYI.

[IpuHIIMTIBI CHHTE3a TEXHOJIOTHYECKHUX CXeM KOMIUIEKCHBIX cucteM ouuctku (KCO)
KHUJIKMX CMecell Ha OCHOBE MeMOpaHHBIX MpolreccoB. J[ByxypoBHeBas npoueaypa cunteza KCO
- pellleHue 3a7ad TOMOJOTUM M KOHEYHBIX COCTOSHUI MOTOKOB. CompshyKeHHHE BHEUIHETO U
BHYTPEHHEIO 0 OTHOIIEHHIO K MeMOpaHe maccorepeHoca. BrIOOp peKMMOB 3KCILTyaTaluu
MeMOpaHHBIX cucTeM. O000IIEHNE CXeM CEeKITMOHMPOBAHMS: — almapar — CeKIUs — CTYIEHb —
KacKaJl.

3. Monumopune u Hopmamuesul.

Metoauku aHanau3a npumeceil 1 opopMIIeHHE ero pe3yabTaToB. TpeOoBaHMs K Ka4eCTBY
MpeBapUTENbHON OYMCTKH BOJHBIX PAacTBOPOB MEpe] CTaausMU OOpPaTHOrO OCMOCa, HaHO-,
yIbTpa- W MHUKPOQHUIBTpPALMU: pacdyeT MmapaMeTpoB (QHUIBTPOBAHUS, pPACUET JIOMYCTUMBIX
KOHIEHTPAllUi HEOPraHUYEeCKHX KOMIIOHEHTOB, 00pa3ymolIUX TPYIHOPACTBOPUMBIE OCAJIKH Ha
MOBEPXHOCTH MEMOpaH.

TpeboBanus k kauecTBY 04uCTKH BOJIHBIX pacTBOpoB (I'OCTr1, OCTHI, (hapmakorieitHbie
CTaThH U Jp. HOPMATUBHBIC JOKYMEHTHI) B 3aBUCUMOCTH OT cpep IPMEHEHUSI.

4. Ananuz s¢ppexmusnocmu npoyeccos 6000nN0020MOBKU.

OU3UKO-XMMUYECKHE OCHOBBI, METO/IbI pacueTa, annapaTypHoe o(opMIICHHE TPOLIECCOB:
OYMCTKA OT JIUCIIEPCHBIX M KOJJIOMIHBIX YaCTHIl; OYMCTKAa OT pacTBopeHHBIX razoB Cl2, CO2,
H2S wu opranuku; aeMuHepaiu3amnus BOJHBIX PACTBOPOB JJIEKTPOJMTOB HAaHODUIBTPAIUCH,
0o0paTHBIM OCMOCOM, HOHHBIM OOMEHOM U 3JIEKTPOJICMOHH3AINEH.

5. Ananuz eapuanmoe mexHonr02U4ecKux cxem.

BoponoaroroBka A MHKPOAJIEKTPOHHMKH,  TEIUIODHEPTeTUKH,  MEIWLHUHBI U
(dapMaineBTUKH, MUIIEBOM MTPOMBIIIIICHHOCTH, ITUTHEBOT'O BOJOCHAOKEHUS )

4. O0béM y4eOHOI TUCUMIIIIMHBI

VII cemecTp
Buabl yueOHoii padoThI 3au. ex. Ax. qac.
OO0masi Tpy10eMKOCTb 1M CHUTNTTHHBI
4,0 144
1o y4eOHOMY IJIAHY
KonTakTHas padora: 1,8 64
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Jlexmm (JIek) 0,9 32
[Tpaktuueckue 3ausrus (I11P) 0,9 32
CamocrositesqbHasi padora (CP): 1,2 44
KonTtposnbHbie paboThI 0,2 8
W3ydenue pa3nesnoB TUCIUTIIINHbI 1,0 36
Bua uToroBoro KOHTpOJIsi: SK3aMeH 1,0 36

VII cemecTp

Bub1 yueonoii padorst 3au. ef. AcTpoHOM. Hac.

O01mas Tpy10eMKOCTh TUCHUILIHHBI

4,0 108
1o y4e0HOMY IIAHY
KonTakTHas padora: 1,8 48
Jlexuuu (JIek) 0,9 24
[Tpaxtrueckue 3anstus (I1P) 0,9 24
CamocrositesbHas padora (CP): 1,2 33
KonTtposnbHbie paboThl 0,2 6
W3ydenue pa3nenoB TUCIUTIIINHbI 1,0 27
Bua uTOroBoro KOHTpOJIfA: 3K3aMEH 1,0 27

AHHOTanuA padoyeil NporpaMmbl Y4eOHOM THCHUNINHbBI
IIpoexTupoBanue 3nepro- pecypcocoeperaromux XTC (b1.B./1B.06.02)

1. Heab auCHMIUIMHBI — CYIIECTBEHHOE pACIIMPEHUE, CUCTEMATH3alMsl 3HAHUM B
ob0nacTu oOpraHM3aliil ¥ YIpPaBICHUS pecypcaMd XUMHUYECKMX IPOM3BOJACTB Ha MpUMEpE
O0OBEKTOB, HCMOJb3YEMBIX TIPU BBIIOJHEHUH BBIMYCKHON KBadu(UKAIMOHHOW paboThI
Oakarnaspa.

Jucuunnuna «KypcoBoii MpOoeKT M0 HHHOBAIMOHHBIM MaTepuaiam» MO3BOJISET OCBOUTH
OCHOBHBIE TMOJOXKEHHUS CIEAYIOMIMX pa3/IeNoB: KOMIUIEKCHBIM aHalu3 M OLEHKa Lelied u
PECypCOB XMMHMKO-TEXHOJIOTMUYECKOI0 MPOIIecca, UCIOIb30BaHNE METOIUYECKOro 00ecredeHus
3aJa4  ONTUMH3AIMHM  XMMHUKO-TEXHOJIOTHYECKHX  IPOLIECCOB B  pecypcocOepekeHuH,
OpPraHU3aI[MOHHO-3KOHOMHYECKHE M TEXHOJOIMYecKhe pacdy€rbl OOBEKTOB XUMHUYECKOU
TEXHOJIOTUH, MHHOBALUA ¥ KOMMEPIIMATU3aIUsl B TEXHOJIOTHH, TECTUPOBAHUE Pa3pabOTOK Jist
OLICHKH 3(PPEKTUBHOCTH UCIOJIb30BaHUS HHHOBAILIMOHHBIX MaTEpHAIOB.

Henu u 3amauu IUCUUIUIMHBI JOCTUTAIOTCS C TIOMOIIIBIO:

— TEOPETUYECKOM W MPAKTHUYECKON TOJArOTOBKM CTYAEHTOB B O00JIaCTU JHEPro- Hu
pecypcocOepexeHnss XUMUIECKUX, HePTEXUMUUECKUX U OMOTEXHOIOTMYECKUX MPOU3BO/ICTB,

— MOJICTMPOBAHUS OPraHU3AIMOHHO-YIPABIEHYECKMX U TEXHOJOTHYECKHX IMPOLIECCOB
Ha BCEX dTarax XKU3HEHHOTO IIUKJIa (YHKIIMOHUPOBAHUS XUMHUKO-TEXHOJIOTHYECKON CHCTEMBI;

— HW3Yy4YeHHs MPHUHIMIIOB TPOIECCOB HMHHOBAIMM M KOMMEpPIHAIU3AUUd OOBEKTOB
XUMUYECKHUX OTpaciel MPOMBIIIIEHHOCTH

— HW3y4YeHHUs] MPHUMEPOB MPAKTUYECKOM peaTu3alluud BSHEpro- pecypcocOeperaronmx
IIPOLIECCOB XMMUKO-TEXHOJIOTUYECKUX CUCTEM.

2. B pesyabrare wu3y4yeHHsi AUCUMIUIMHBI OOy4Yamluiicss 1O MporpamMmme
0akajaBpHaTa J0JIKEH:

Oonaoamp cienyOmUMU KOMIETCHIIUSIMHA:

— CIIOCOOHOCTH  OCYHIECTBISATh TEXHOJIOTMYECKHH TMpOLECC B COOTBETCTBHHM C
peraaMeHToOM M HCIOJIb30BAaTh TEXHUYECKHE CPEACTBA JJII M3MEPEHHs] OCHOBHBIX MapaMeTpoOB
TEXHOJIOTMYECKOI0 IIpoLecca, CBOMCTB ChIpbs U npoaykuuu (11K-1);

— CIIOCOOHOCTh Y4YacTBOBAaThb B COBEPIICHCTBOBAHUU TEXHOJOTHYECKHX IPOIIECCOB C

NO3HLIMN HEPro- U pecypcocOepekeHusl, MUHUMH3AlUK BO3JACUCTBUS Ha OKPYKAIOUIYIO CPEIy
(IIK-2);
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— cocOOHOCTh HMCIIOJIB30BaTh HOPMATUBHEIE TOKYMEHTHI 10 Ka4eCTBY, CTaHIAPTH3AINH
u ceprudukanuy npoaykToB u u3aenui (I11K-4);

— CHOCOOHOCTh BBIOMPATh TEXHMUYECKHWE CPEICTBA M TEXHOJIOTWH, HAIpaBIICHHBIE HA
MHUHHUMH3AIIAI0 aHTPOMOTEHHOTO BO3IEUCTBHS Ha okpyxatomryto cpeay (ITK-5);

— CIIOCOOHOCTH UCTOIB30BaTh JIEMEHTHI SKOJIOr0-d)KOHOMUYECKOTO aHAIHN3a B CO3JaHHUH
3HEepro- u pecypcocoeperaromux texnonorui (ITK-8);

B pe3ynbprare uzydeHus: AUCHUIUIMHBI CTYICHT JIOJKEH

3Hamb:

— TNPUHIUOBL CHCTEMHOrO0 aHalu3a M HX NpPUMEHEHHWE B 3aJayax dSHEPro-
pecypcocOepexkeHrsl 00bEKTOB XUMHUYECKON TEXHOJIOTHH;

—  QIrOpUTMBI  TEXHUKO-DKOHOMHUYECKOrOo  aHanmu3a  d()PEKTUBHOCTH  XUMHUKO-
TEXHOJIOTHYECKUX CHCTEM;

— CHOCOOBI  MPEACTABICHUS W  HWHTEPOPETAlMHd  PE3ylIbTaTOB  IPOIECCOB
KOMMEpLHMATU3alii THHOBALIMOHHBIX pa3paboToK;

— OCOOCHHOCTH TPUKIAIHBIX HHKEHEPHO-TEXHUYECKUX 3a/1ad OOBEKTOB XUMHUYECKOU
TEXHOJIOTHH.

ymembp:

— MNPUMEHATh METOJbl KOMMEpPLHAIU3ANK Ha Pa3JW4HBIX dTalax XU3HEHHOrO IUKJIA
XUMHUKO-TEXHOJIOTHUYECKUX CUCTEM;

— HCIIOJIb30BaTh COBPEMEHHOE METOJUYECKOE 00eCredeHHe TEXHHKO-IKOHOMUYECKOTO
aHaJIM3a MHHOBALIMOHHBIX XUMUKO-TEXHOJIOTHUYECKUX CUCTEM.

enaoemsn:

— IPUHIMIIAMU MOJICJIUPOBAHUS XUMUKO-TEXHOJIOTUYECKHUX MTPOLIECCOB;

— aJTOPUTMUYECKUM M TPOrpaMMHBIM OOECHEUYEHHEM pEeHIeHHs] OpraHU3alMOHHO-
YIPABICHUYECKUX, TEXHUKO-IKOHOMUYECKUX U TEXHOJIOTUYECKUX 3a/1ay.

3. Kpartkoe cogep:xanue JUCUMIIMHBI.

Beenenue.

OmnpeneneHne  XMMHUKO-TEXHOJOTMYECKOrO  IIpollecca B COCTaBE€  XHMMKO-
texnonoruueckoit cucremsl (XTC). Llenn u pesynprarel XTII. Mcnonbp3oBanue MeTOI0IOTHH
CHUCTEMHOI'O aHaJIu3a.

PazpaboTka opraHu3allnOHHO-TEXHOJIOTUYECKON MOJIEIH.

Ompenenenue nenei ¥ pecypcoB XMMHUKO-TEXHOJOTHUECKOU cucTteMbl. Kitaccudukarms
U XapaKTePUCTUKH PECYpPCOB XUMHUKO-TEXHOJOTMUeCKoro mpouecca B cocrtae XTC.
HopmatuBHble u persiamenTupytomue 1okyMeHTsl. Onpenenenue 3tanoB X TC. Hukn Jemunra.
XuMuKo-TexHosornueckue npoueccsl B coctaBe XTC. Jlekomnosunus. Omnpenenenue
npuHIunoB ynpasieHus X TII. @opmupoBanue ctpykrypHoit moaenu XTC u XTII.

Pacuér u oieHKa BIUsAHUE PECYPCOB HA PE3YNbTAT XUMHUKO-TEXHOJIOTMYECKOTO IIpolLiecca.

Cnemudukarnus texnonoruii. Texuomormueckue pacuétel XTII. TexHomormdeckue u
opranu3ainoHHo-Texuuueckue mnokazarenn XTC wu  XTII.  OntumMusamusi  XMMHKO-
TEXHOJIOTMYECKUX MporeccoB. OnTuMusupyemble W ONTHUMHU3UPYIOIIME  IEPEMEHHBIE.
TexHomoruueckre ¢  OPraHU3alMOHHO-2KOHOMHYECKHE orpaHudyeHus. OpraHuzanuoHHO-
texnosorndeckue mokazarenu XTI m XTC. Ananus, kimaccudukanus W OICHKA BIUSHUS
nokaszareneii Ha pesynbTaThl ¢yHkunonupoBanuss XTC. Kpurepunm s¢dextuBHOCTH (115
WHHOBAIIMOHHBIX MaTepuaioB B coctaBe X TC).

TeXHUKO-DKOHOMUYECKHI aHamu3 (PYHKIMOHUPOBAHUS XHMHKO-TEXHOJIOTHYECKOTO
nporecca

B3auMHoOe BiHMSHUE TEXHMKO-3KOHOMHUYECKHX, OPraHU3alMOHHBIX U TEXHOJIOTHYECKUX
nokazateneid XTC (Ha mpuMepe MHHOBAIIMOHHBIX MaTepuaiioB) Kommeprmanuzanus u Tpanchep
MHHOBAIIMOHHBIX TEXHOJIOTHl. [IpakTuueckas peanuzanusi. Amnanuz CpEJICTB
KoMMeplanu3anuu  TexHomoruid. KowmrmekcHas omnenka pecypcoB XTC kak (akTopoB
KOMMEpIMATU3allid U TpaHchepa TEXHOJIOTUH C Y4ETOM HCHOJIB30BaHUS WHHOBAIIMOHHBIX
MaTtepuanoB. Peanu3anus TEXHUKO-9KOHOMUYECKUX PEIIEHN HHHOBAIMOHHBIX TEXHOJIOTHI
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4. O0beM yueOHOI JUCUUIJIMHBI

VII cemecTp
Buabl yueOHoi1 padoThI 3au. en. Ax. qac.

O01mas Tpy10eMKOCTh TUCHUILIHHBI

4,0 144
1o y4e0HOMY IIAHY
KonTakTHas padora: 1,8 64
Jlexuuu (JIek) 0,9 32
[Tpaxtrueckue 3anstus (I1P) 0,9 32
CamocrositesbHas padora (CP): 1,2 44
KonTtposnbHbIe pabOTHI 0,2 8
W3ydenue pa3nenoB TUCIUTIIINHbI 1,0 36
Bua uToroBoro KOHTpOJIsi: SK3aMeH 1,0 36

VII cemecTp
Buer yueonoi pagorst 3au. ef. AcTpoHOM. Hac.

O01mas Tpya10eMKOCTh TUCHUILIHHBI

4,0 108
1o y4e0HOMY IJIAHY
KonTakTHas padora: 1,8 48
Jlexuuu (JIek) 0,9 24
[Tpaktuueckue 3austus (I11P) 0,9 24
CamocrositesqbHasi padora (CP): 1,2 33
KonTtposnbHbie paboThl 0,2 6
W3ydenue pa3nesnoB TUCIUTIIINHbI 1,0 27
Bua uTOroBoro KOHTpOJIA: 3K3aMEH 1,0 27

AHHOTanus pado4yeld MPOrpaMMsbl THCHHUILIAHDBI
Texnuko-3xoHomuveckuid anaaus (b1.B.JIB.07.01)

1. eas TUCHMIIMHBI:

JIaTh CTYJIEHTaM TIPEJICTABJIICHUE W 3HAHUS O TEXHHUKO-IKOHOMUYECKOM aHAIN3E, TIPEXKIC
BCETO0 MPOEKTHUPYEMBIX YCTAHOBOK M MPOMU3BOJCTB PA3IMYHBIX OTpaciiedl MPOMBIIIJIEHHOCTH,
HCITOJTB3YIOITUX MEMOpaHHBIE TTPOIIECCHI PA3ICICHHS

2. B pe3yabTare wu3yyeHusi AUCHUIUIMHBI O0y4YaKIIMIiCi 1O NporpaMmme
0akaJjiaBpuaTa J10JI2KeH

061a0emb CIEeIyIOUMMU KOMIIETCHIUSIMU:

. CIIOCOOHOCTh  OCYIIECTBIISATh TEXHOJIOTHYECKHUH TIPOIIECC B COOTBETCTBHH C
perJIaMeHTOM W HMCIOJIb30BaTh TEXHHUYECKHE CPEJCTBA I M3MEPEHHS OCHOBHBIX IMapaMETPOB
TEXHOJIOTUYECKOI0 ITpoLecca, CBOMCTB ChIpbs U npoaykuuu (11K-1);

. CIIOCOOHOCTh YYacCTBOBATh B COBEPIICHCTBOBAHUHU TEXHOJIOTHYECKUX IPOIIECCOB C

MO3ULIMN HEPTo- U pecypcocOepekeHusl, MUHUMH3AlUK BO3ACUCTBUS HAa OKPYKAIOUIYIO CPEIy
(IIK-2);
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o CIOCOOHOCTh ~ WCIOJIB30BaTh ~ HOPMATHUBHBIE  JOKYMEHTBI IO  KadecTBY,
CTaHJApTH3aAIMU U cepTUUKAIK MpoAykToB u m3aenuii (I1K-4);

o TOTOBHOCTh OOOCHOBBIBATh KOHKPETHBIE TEXHUYECKUE PEIICHUS MPHU pa3padoTke
TEXHOJIOTHYECKHX TPOIIECCOB; BHIOUPATh TEXHUUECKUE CPEJCTBA U TEXHOJOTHH, HApaBICHHBIC
Ha MUHUMHM3AIIMIO aHTPOMIOTEHHOT'0 BO3ICHCTBHS Ha okpyxkatomyto cpeay (I1K-5);

o CIOCOOHOCTh HMCHOJB30BATh 3JEMEHTHI 3KOJOr0-35KOHOMUYECKOTO aHaln3a B
CO3JIaHUM HEPro- u pecypcocodeperarommx rexuonoruit (I1K-8);

o CHOCOOHOCTh MPUMEHSITh COBPEMEHHBIE METObl HCCIEAOBAHUS TEXHOIOTUYECKUX
IPOLECCOB U TMPUPOIHBIX Cpel, HCIONb30BaTh KOMIIBIOTEPHBIE CpEACTBA B HAy4yHO-
uccienoBarensckoi padore (I1K-14);

o CIIOCOOHOCTh MOJENIMPOBATh JHEPro- M pecypcocOeperaroie Mpolecchl B
npombinuieHHoCcTH (ITK-16).

3namo:

° METO/Ibl OM3HEC-TINIAHUPOBAHUS XMMUKO-TEXHOJIOTHYECKUX TTPOU3BOICTB;

° NPUHIMIIBI  OpraHU3allMM  TPOU3BOJACTBA B XHMHYECKOW TEXHOJOTHH U
OMOTEXHOJIOTUH,

° METOABl MOJECIMPOBAHHWS W  ONTHMH3AIMU TEXHOJOTHYECKHUX IPOIIECCOB
MIPOU3BOJICTBA XUMUYECKUX BEIIECTB;

° CUCTEMBI MPOSKTUPOBAHUSI XUMHUKO-TEXHOJIIOTUYECKUX IPOIECCOB U OTIEIBHBIX
y3JI0B U TEXHOJIOTHYECKON CXEMBI,

° TEXHOJIOTHIO M OOIIHME TPHUHIIUIBI OCYIIECTBICHHUS XWMHUKO-TEXHOJIOTHYECKUX
MPOIIECCOB;

° pa3TUYHBIE CIIOCOOBI PEKYIepalii ¥ YTUIH3AIUN Ta30BbIX, KUIKUX U TBEPIBIX
OTXOJIOB IIPOU3BOJICTBA XUMUYECKIX BEIIECTB;

Ymems:

° UCIIONIb30BAaTh METOJBI HWCCIICOBAHMS U ONPEICIICHUs IMMapaMEeTPOB XUMHUKO-
TEXHOJIOTUYECKHX MPOIECCOB;

° aHAJIM3UPOBATh B3aWMOCBSI3b TEXHOJIOTHYECKUX TapameTpoB M 3(h(HEeKTUBHOCTH
mporecca U KauecTBO MPOIYKIUH;

° aHAJM3UPOBATh PE3YJIBTATHI AKCIIEPUMEHTOB T10 33JJaHHBIM METOIUKAM;

° aHAJM3UPOBAThH PE3YNIBTATHl IKCIIEPUMEHTOB.

Bnaoemo:

° METOJIaMU TEPMOJAMHAMHYECKOTO aHAIN3a MPOMBIIUICHHBIX TEIJIOBBIICISIONINX,
TEIUIOMCIIONB3YIONINX U TETUIOCHIIOBBIX YCTAaHOBOK;

° METOIaMH onpeeneHus THAPOAMHAMUYICCKUX XapaKTEPUCTHK u
TUAPOIUHAMUYECKON CTPYKTYPHI IOTOKOB;

° METOJIJaMU COCTABIICHUSI TEIJIOBBIX W MATEPHAIBHBIX OaJaHCOB XUMHUYECKUX
anmnapaToB M YCTAHOBOK;

° METOJaMH KHHETUUYECKOTO aHaJIN3a U MOJICITMPOBAHMS XUMHUECKHX PEAKTOPOB;

° METOJaMH pacyeTa TEeIJIOBBIX, MACCOOOMEHHBIX W PEAKIMOHHBIX almnapaTtoB U
OTpesieNIeHUs] UX OCHOBHBIX Pa3MepoB;

° METOJaMH BBIOOpA M pacyeTa anmapaToB JUIsl OYMCTKU J0 HEOOXOIUMOTO YPOBHS
CTOYHBIX BOJI M TA30BBIX BHIOPOCOB MPEATPUITHI XUMHUIECKOW OTPACIIH.

3. Kparkoe cogep:kanue 1UCHUIIIHHBI

1. Obwue sonpocwl

TexXHUKO-DKOHOMUYECKUI AaHAIU3 JEUCTBYIOIIMX M IMPOEKTUPYEMBIX IPOU3BOJICTB.
[TonsitTue 00 MHBECTULIMOHHOM MpOeKTUpoBaHWHU. Da3pl LUKIA NMpoeKkTa. bu3Hec-IIaH U ero
paznenbl. Haydnble, TexHuueckue M mpodeccHoHANbHBIE TPeOOBaHUS K MPOCKTAHTY. YUeT
COLIMATIbHBIX, MOJUTHYECKUX U IKOHOMUYECKUX aCIEKTOB MPH pa3pabOTKe MPOEKTOB. DIIEMEHTHI
U300peTaTeNibcTBa B TEXHHYECKOM  MNPOSKTUPOBAHWM, METOABl  Pa3BUTHS  HABBIKOB
n3o0peTaTenbeTBa. IH)XKCHEpHBIN aHAIN3 U TPUHSTHE.
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2. MemoObi mexHUKo-2KOHOMUYECKO20 AHAIU3A

UccnenoBanue onepanuii. LeneBas ¢pynkuus. MHOrokpuTepuanbHas 3aaada. [lonsarue o
METOJIC HEOIpPEICIICHHbIX MHOXxMUTeNner Jlarpamxka. BapuanuoHHOE HCUMCIIEHUE, JMHEHHOE,
HEJIMHEHHOE U IMHAMHYECKOE ITporpaMMupoBanue. OnTuMusanusi, KpUTEpUH ONITUMH3ALINN.

3. OcobenHocmu npumMeHeHUus UHIHCEHEPHO20 U MEXHUKO-DKOHOMUYECKO20 aHAIU3A
OCHOBHbBIX NPOYECCO8 XUMUYECKOU MEXHON02UU

'mapaBnuueckre U ruApoMexaHUYecKue Mporecchl. Pacuer onTUMalIbHBIX JUAMETPOB
TpyOompoBo10B. Pacuer m BHIOOpP HACOCOB, KOMIIPECCOPOB, BEHTHJIATOPOB. PacueT m BBIOOp
(GUIBTPOB, UKIOHOB, OTCTOMHUKOB, €MKOCTEH. TermmooOMeHHbIe MpOoIecChl U 000pyAOBaHUE.
Pacuer TenmnooOMeHHO# ammapaTtypel. MaccooOMeHHBIE mTpolecchl W ammapaTsl. Pacuer
MacCOOOMEHHOH ammaparypbl. BbIOOp ONTHMANbHBIX KOHTAaKTHBIX JJIEMEHTOB C Y4YE€TOM HX
3(PEKTUBHOCTH ¥ CTOMMOCTH, Ta0apUTOB amnmapara. XMMUYECKUE U OMOXUMUYECKHE PEaKTOPHI.
Pacuer u BBIOOp peakTopoB. OnTuMmu3aius o0beMa eIMHUIHOTO PEAKTOpa C YUeTOM 3aJaHHOU
MIPOU3BOJUTENILHOCTH IMPOU3BOJICTBA, PACXOJOB Ha MepeMelIMBaHHe, TEIIOOOMEH, MpOLEIyp
3arpy3KH U BBITPY3KH.

4. Texnuueckuii npoekm Kax pasoei OuzHec-niana

Oransl TexHu4eckoro npoekrta. Hayunoe obocnoBanue TII. MHpopmannoHHas Mojaenb
TEXHOJOTHM, aBTopckue mpasa. [loaroroBka k BeimosHeHUI0 TII. CocTtaBineHue moroBopa ¢
3aka3uyukoM. COOp WCXOJHBIX JAaHHBIX M COCTaBlieHHWE TexHudeckoro 3amanus (T3).
I'ocynapctBennbie cranaaptshl Ha T3.CUHTE3 XMMHKO-TEXHOJIOTUYECKON CXEMbl MPOU3BO/ICTBA.
Mertoap! cunreza XTC. Iloctpoenue On0K-CXeMbl MPOU3BOACTBA.MaTepualbHbI U TEIJIOBOM
Oammancel mpou3BojAcTBa. Pacuer QoHma NTPOTOIDKUTETLHOCTH padoThl. Pacuer wacoBoit
IPOM3BOIUTENFHOCTH 1O OJ0KaM cxeMbl. Pacuet u mogbop obopynoBanus. TexHomOrndeckuii u
KOHCTPYKIITMOHHBIM pacyeT OCHOBHOTO oOopyaoBaHus. I[lombop u TOBEpPOUYHBIN pacuer
BCIIOMOTaTeNLHOTO 000pynoBaHus. BRIOOpP KOHCTPYKIIMOHHBIX MaTepuanoB. ['ocynapcTBEeHHBIC
CTaHJapThl Ha BBIIIOJIHEHHUE YepTeked 000pydoBaHMs. AMNMapaTypHO-TEXHOJOTHYECKas cXeMa
Mpou3BOJCTBA. Pacuer u BBIOOp TpyOOmpoBOAOB W apMarypbl. KOHTpons M aBTOMAaTH3aUs
MIPOM3BOJICTBA. PereHus mo oxpaHe TpyJa U TeXHHKe Oe30macHOCTH. Pa3zpaboTka MHCTPYKIIUA.
CrpourensHas yactb TII. Okonoruueckast yacts TII. IIpuHsATHE TEXHOIOTMYECKUX PELIEHUN IO
MeToJ1aM 00€3BpEeKUBaHUS, YTHIIN3AMHA U TOBTOPHOI'O UCIOJIb30BAHUS OTXO/I0B.

5. Opeanusayuonnulil nian Kaxk pazoei OusHec-niana

Onucanne NpeanpusaTHs, TPUHATHE PEIICHWH M0 OpraHW3aIllMOHHO-TIPaBOBOM Gdopme.
YcraBHoil (QoHA TpeanpUATHS, MECTO pa3MelleHHs Mpennpuatus. Muccus u ILelH
npeanpustus. OrneHka obecrneueHHOCTH pecypcamu. Ilmanm mnpoumsBomcTBa. PaszpaboTka
OpraHU3aIlMOHHOW CTPYKTYpBI, pacyeT YHUCICHHOCTH T[epCOoHaNa, MPUHIHUIIBI KaJpOBOH
noymTuKU. [lpuHsATHE Mep Mo oOecTedeHHI0 O€30MacCHOCTH MPEANPHUATHS. DKOJIOTHYCCKUN
MEHEKMEHT Ha npeanpusatuu. [IpeacraBienue npoaykuuu npeanpustus. JKU3HEHHbIH UK
nponykuuu, aBTopckue mnpasa. [lmanupoBanme HUWOKP na npemnmpustuu. OOGecrieueHue
KauecTBa NpoAykuuu. McciemoBaHue  pblHKA  MPOAYKIWH.  Pa3paboTka  MOJUTHUKU
1IeH000pa3OBaHMs HAa TMPEANPUATHH. TaKTUUECKH MapKeTHHI TPOIyKIWMU. PazpaboTka cxem
TOBapOABIKCHHUS, OpraHMU3alys pekiaambl. PUCKM Ha Bcex ¢a3ax NHUKIA NMpoeKTa. BrisBieHue
aCCOPTHUMEHTa PHCKOB, HUX mpodmiakTuka. OLEeHKa BO3MOXHBIX pa3MepoB YOBITKOB MpuU
MPOSIBJICHUU PUCKOB.

6. Qunarncosvlll nIaH Kak pazoen ouznec-niana

3amaun  QuHAHCOBOTO TUIaHA. PacdeT NOTPeOHBIX KamWTambHBIX 3aTpar. C(Cxema
¢buHaHCUpOBaHUS TMpoeKkTa. PacueT MPOrHO3HOrO0 SKOHOMHYECKOro OanaHca MPOU3BOJCTBA.
Pacuer n3nepex Mpou3BOACTBA HA CTaIMU IKCIUTyaTaluu. Pacuer ceGecTOMMOCTH MPOAYKIIUH.
Onpenenenne LEeHbl MPOAYKLIHMH, pacdeT BBIPYYKH OT peanu3aluu npoaykuuu. Pacuer
BEJIMYMHBI TPHOBLTH, MPHHITHE PEHICHHH 1o ee pachpeneicHuio. OleHKa 3KOHOMHUYECKOU
COCTOATENILHOCTH TMPOEKTa: pacueT pPEeHTAa0eIbHOCTH, TOUYKH O0e3yOBITOYHOCTH, CpOKa
OKYITa€MOCTH.

4. O0béM yueOHOH TUCHUNIMHBI
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Buanbi yueOHoii padoThI Ja1 \;H ceMeCTXK qac
O0mas TpyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY ILIAHY 3,0 108
KonTakTHas padora: 1 36
Jlexuuu (JIek) 0,5 18
[Tpaxtrueckue 3anstus (I1P) 0,5 18
CamocrositesqbHasi padora (CP): 1 36
Buja nTOroBoro KOHTpOJIsi: 3K3aMeH 1,0 36

VIII cemecTp
Buanbi yueOHoii padoThI AcTpoHOM
3au. en. wac,

O01mas TPy10eMKOCTh JUCHHUIUIMHBI 10 Y4eOHOMY IJIAHY 3,0 81
KonTakTHas padora: 1 27
Jlexumu (JIek) 0,5 13,5
[Tpaxtrueckue 3anstus (I1P) 0,5 13,5
CamocrositesbHas padora (CP): 1 27
Bua uTOoroBoro KOHTpOJIA: SK3aMEH 1 27

AHHOTanusA padoyeil NPOrpaMMspl JUCHHUILJIMHBI
Kovmmepuuanusanus u Tpancdep uHHOBauMOHHbIX TexHoJorui (b1.B./[B.07.02)

1. Henp AUCHMIUVIMHBI TIOJYYCHHWE CTYACHTAMH 3HaHUH B OOJIACTH pa3BUTHS
pecypcocOeperalonmx  XUMUKO-TEXHOJOTHYECKMX  CHUCTEM  Ha  OCHOBE  INPUHIUIIOB
OpPraHU3aIlMOHHO-?)KOHOMUYECKOTO aHaldu3a JUisl OpraHu3alld W YIpaBiICHUST BHEIPEHUEM U
UCIIOJIb30BAaHUEM  MEPENOBBIX HAy4YHBIX JOCTH)KEHMH B  00JIaCTH  OpraHHU3allMOHHO-
VIPABICHUYECKUX, TEXHUKO-3KOHOMUYECKUX U TEXHOJOTUYECKUX MPOLIECCOB HAYKOEMKHUX
IIPOU3BOJCTB Ha BCEX 3TANAX KU3HEHHOTO IIMKJIA XUMHUKO-TEXHOJIOTMYECKON CHCTEMBI.

Hucuummuaa «KomMmepumanuzanus W TpaHCPep WHHOBAIMOHHBIX TEXHOJOTHI
MTO3BOJISIET OCBOUTH OCHOBHBIE TIOJIOXKEHUS CIENYIOIINX PA3EIIOB:

- MHCTHTYIIMOHATHHOW MPUPOBI SKOHOMHYECKOTO M OPTaHU3AIMOHHOTO OOECTIeUeHUs
KOMMEpLHATU3alu1 UHTEJUIEKTYaaIbHOU COOCTBEHHOCTH;

- 0COOCHHOCTEH MATeHTHO-TUIICH3UOHHBIX CTpPATeTHii B MpoIecce KOMMEPIMAIU3alun
MHTEJJIEKTYaTbHOM cOOCTBEHHOCTH B Poccuu B yClI0BHSIX PHIHOYHBIX OTHOIIECHUH;

- DKOHOMUKO-IIPABOBOTO MHCTPYMEHTApHUsi COBPEMEHHOTO MEXaHU3Ma MEXJIyHapOIHOM
OXpaHbl U KOMMEpIUAIU3AIMH UHTENIEKTYaIbHONH COOCTBEHHOCTH;

- BBEJICHUS B XO03AHCTBEHHBIN 000poT 00BEKTOB MHTEIUIEKTyJIbHON
COOCTBEHHOCTH U UX KOMMEPUECKOMY HCIIOJIb30BAHUIO B MPEANPUHUMATENIBCKON AESITENbHOCTH.

Henu u 3a1a4n AUCHUIUIMHBI JOCTUTAIOTCS C TIOMOIIBIO:

—  HUCCIIEIOBAaHMM  BO3MOXHBIX  MEXaHM3MOB U  (opM  KOMMEpIHAIU3ALHUH
WHTEIJIEKTYyaTbHOU COOCTBEHHOCTH;

—n3ydeHus, oOOOIICHHWS W aHalW3a TNPHUMEHSEMBIX W BHenpsieMbix B Poccum dopm
KOMMEPIMATU3alUd WHTEIUICKTYaThbHOW COOCTBEHHOCTH U OIBIT 3apyOeXHBIX KOMITAHUN B
JIaHHOM 00J1aCTH;

—M3YYCHHUS TPUMEPOB TPAKTHUECKON peanu3zanud Hauboliee pachpOoCTPaHEHHBIX
cTpareruii u GopM KOMMEpLUHATU3aLUN UHTEIUIEKTYalbHOW COOCTBEHHOCTH;

2. B pe3yabrare wu3ydYeHHMs JAUCHUILVIMHBI O0y4YawIIMiici MO mporpamme
0akaJjlaBpUaTa J0JIKeH:

Oobnadamp cnegyomuMU KOMIETEHIIUSIMHU:
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CIIOCOOHOCTH OCYILECTBIISATH TEXHOJIOTUYECKUH MPOIIECC B COOTBETCTBUH C PETTIAMEHTOM
U HCIOJb30BATh TEXHUYECKHE CPEACTBAa JJII M3MEpPEHHs OCHOBHBIX  IApaMETPOB
TEXHOJIOTHYECKOI0 IIpoLecca, CBOMCTB ChIpbs U npoaykuuu (11K-1);

CIOCOOHOCTh y4acTBOBaTh B COBEPLICHCTBOBAHMM TEXHOJIOIMUYECKHUX MPOLIECCOB C
MO3HLIMN HEPTo- U pecypcocOepekeHusl, MUHUMH3AlUK BO3ACUCTBUS HAa OKPYKAIOUIYIO CPEIy
(TIK-2);

CIIOCOOHOCTH MCIOB30BaTh HOPMATUBHBIEC JOKYMEHTHI IO Ka4eCTBY, CTAHJAPTU3ANHA U
ceprudukanmy npoaykToB u uzaenuit (I11K-4);

TOTOBHOCTh OOOCHOBBIBaTh KOHKPETHBIE TEXHHUYECKHE pELICHHs Tpu pa3padoTke
TEXHOJIOTMYECKHUX MPOIIECCOB; BHIOMpATh TEXHUUECKUE CPEJCTBA U TEXHOJIOTHH, HApaBiICHHbIC
Ha MUHUMH3AIUI0 aHTPOTIOTEHHOTO BO3/ICHCTBUS Ha OKpyxkatoilyto cpeny (ITK-5);

CIOCOOHOCTh MCHOJB30BaTh 3JIEMEHTHI SKOJIOr0-3KOHOMHYECKOTO aHalli3a B CO3/aHUU
sHepro- u pecypcocoeperaronux texuonoruii (IIK-8);

CIIOCOOHOCTh TMPUMEHSATh COBPEMEHHBIE METOJbl HCCIEIOBAaHUS TEXHOJOTHYECKHUX
IPOLECCOB UM TPUPOAHBIX CpEN, MCIONb30BaTh KOMIIBIOTEPHBIE CpEACTBA B Hay4yHO-
uccienoBarenbckoi padore (I1K-14);

CIOCOOHOCTh ~ MOJEIHMPOBATH JHEPro- M  pecypcocOeperammme IMpouecchl B
npombinuieHHocTH (ITK-16).

B pe3ynbrare u3ydeHus AMCUMILINHBI CTYIAEHT TOJKEH

3Hamb:

- KJIIOYEBBIC MTOHATHA U ONPEIeNIeHHsI B 00JaCTH KOMMEPLUAIN3alluU TEXHOIOTUI;

- OCHOBHbIE ()OPMBI KOMMEPIIHATN3AIUN TEXHOIOT Uit

- geiicTByrone (eaepanbHble, OTpPacieBble, PErHOHATbHBIE HOPMATHBHO-IPABOBBIE
aKThl, PETYJINPYIOUIUE OLICHOYHYIO AESTENbHOCTD;

- DKOHOMUKO-IIPAaBOBOM MHCTPYMEHTAapUi COBPEMEHHOI'0 MEXaHU3Ma MEKIyHapOIHOMU
OXpaHbl ¥ KOMMEpIUAIU3AIMH UHTEIEKTYaIbHON COOCTBEHHOCTH;

ymembp:

- pemiaTh OCHOBHBIE HSKOHOMHMYECKHE BOIMPOCHI, Kacaroluecs pa3inyHbIX (opM
KOMMEPLHATIN3aLUN TEXHOJIOT U

- SKOHOMHMYECKM O0OCHOBAaTh MPHUHATYI0O K peanu3anuu (GopMy KOMMepIHalu3aluu
TEXHOJIOTHI;

enademp:

- HaBbIKaMM aHaJIM3a pPbIHKA C LEJIbI0 MAKCUMAJIBbHO BBITOAHONH KOMMEpLHMAINU3alUun
TEXHOJIOTHI;

- HaBBIKAMH OTIPEIEJIEHUs TATEeHTOCIOCOOHOCTH H300PETEHHUS;

- HaBbIKAMHU TMOATOTOBKH JIOTOBOPOB O CO3JaHMM W (WJIM) Iepenadye TEeXHOJIOTHH,
JIOTIOJIHUTEIBHBIX COTJIAIIEHUH K HUM, IPETEH3UI 110 UX UCIIOIIHEHUIO.

3. Kpartkoe cogep:xanue JUCUMIJIMHBI.

Lenu u 3anaun kypca. Ponb chepst HUOKP B coBpeMeHHO SKOHOMUKE..

Teopernueckne  OCHOBbI ~ KOMMEpPLHMAIM3ALUU  PE3yJIbTAaTOB  HMHTEILIEKTYalbHOMN
JESTEIILHOCTH

Kparkuit 0030p MHPOBOTO OIbITa KOMMEpLUHATU3ALNT HayKOEMKHX
pecypcosHeprocOeperarmux TEXHONIOTHi. BpIOOp HaydHO-TEXHUYECKOW IMOJHUTUKH C y4ETOM
OpraHU3aIMOHHO-TEXHOJOTUYECKNX  OCOOCHHOCTEeW  otpacieil. OOmas  xapakTepUCTHKA
COBPEMEHHBIX BBICOKMX TexHojoruii u Haykoemkux HHMOKP B xumuueckod u
He(PTEXUMHUYECKOI MPOMBIIIIEHHOCTH.

HaykoeMkue TeXHOJIOTMM B XUMHUYECKON OTPACIU

OnurcaHne TEXHOJIOTMHU M aHAIN3 €€ TEXHUYECKOr0 YPOBHS. JTambl KOMMEpPLUHAIU3ALNT
TEXHOJIOTMM.  MeTonosoruss  SKOHOMUYECKOM  OLEHKM  TEXHOJIOTMYECKUX  PEIICHUU
WHHOBAIIMOHHOTO XUMHYECKOI0 MpPOU3BOJACTBA. [IpoexkTMpoBaHHEe HWHHOBALMOHHOW XHWMHKO-
TEXHOJIOTMYECKON CUCTEMBI.

Coneprxanue cTpaTeruii 1 GopM KOMMEPIHATHU3AIMN TEXHOJIOTHI
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@opMbl ¥ (PaKTOpbl KOMMEpIHATU3AUN TEXHOJNOTHH. IlaTeHTHO-TUICH3NOHHBIE
CTpaTerMy TMpU pPa3IUYHBIX (opMax KoMMepUUanu3auuu TexHodorud. OcobOeHHOCTH
NOJArOTOBKM, 3aKIIOYEHUST W pealu3aldd JOTOBOPOB YCTYNKH (OTUYXKICHHS) NIpaB H
JIMLEH3UOHHBIX JIOTOBOPOB O MPEAOCTABICHUH MPAB HA UCIIOIb30BAHNE TEXHOJIOTHI.

OcoO6eHHOCTH KOMMEPLIHAIU3AIUN TEXHOJIOTUN B HE(PTEra303uMMUYECKOM KOMILIEKCE.

OcHoBHBIE TpeOoBaHUs K OopMIICHUIO HHHOBaNHMK. VIHHOBAIlMOHHOE TTPOCKTUPOBAHUE.
Peanu3anus npUHIMIOB KOMMEpHMAIM3allMM M TpaHcdepa TEXHOJOTMM Ha 0O0bEKTax
XUMUYECKON TEXHOJIOTHH.

4. O0beM yueOHOM JUCUUIIJIMHBI

Buabl yueOHoii pa6oThI 3aq'\é£l ceMeCTXK' —
O01mas TPy10eMKOCTh TUCHHUIUIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
KonTakTHas padora: 1 36
Jlexmum (JIek) 0,5 18
[Tpaktuueckue 3ausrus (I11P) 0,5 18
CamocrositesbHas padora (CP): 1 36
Bua uTOroBoro KOHTpOJIfA: SK3aMEH 1,0 36
VIII cemecTp
Buabl yueOHol padoThI 3au. e, AcTtpoHOM
. Jac.
O0mas TpyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY ILIAHY 3,0 81
KonTakTHas padora: 1 27
Jlexmum (JIek) 0,5 13,5
[Tpaktuueckue 3austus (I11P) 0,5 13,5
CamocrositesqbHasi padora (CP): 1 27
Bua uTOroBoro KOHTpOJIfA: 3K3aMEH 1 27

AHHOTanus padoyeil MporpaMmbl Y4eOHOM TUCHUIINHBI
Conps:xennbie MmemOpannbie npoueccol (b1.B./1B.08.01)

1. eas TUCHMIIMHBI:

dbopMupoBaHUEe 3HAHUUN AJIS PELIeHUs] HAyYHBIX U MPUKJIAJAHBIX 3a]1a4 110 pa3paboTKe U
peaM3aIy SHEPro- U pecypcocOepekeHus MyTEM UHTETPAIlUU COMPSHKEHHBIX MEMOPaHHBIX
MIPOLIECCOB U TPAIUIIMOHHBIX MTPOLIECCOB Pa3ICICHHsI B XUMUUYECKON TEXHOJIOTUH, HEPTEXUMUU
¥ OMOTEXHOJIOTHH.

2. B pe3yabTare u3yyeHHs JUCUMILIMHBI O0y4YaWIIMIHCA MO NporpamMme
0akajaBpuaTa J0JKeH

061a0emp CIETYIOIUMU KOMIETEHIIUSIMHU:

. CIOCOOHOCTh  OCYIIECTBJISTh TEXHOJOTUYECKHI TMPOIECC B COOTBETCTBUU C
pErIaMeHTOM M HCIIOJIb30BAaTh TEXHUYECKUE CPEACTBA AJII M3MEPEHHs] OCHOBHBIX MapaMeTpOB
TEXHOJIOTHYECKOTO TPOoIiecca, CBOMCTB chIpbs U npoaykiuu (I1K-1);

o CIOCOOHOCTh Y4acTBOBATh B COBEPIICHCTBOBAHUHU TEXHOJIOTHUECKUX IMPOIECCOB C
MO3UIUI DHEPTo- U PeCypcocOepeKeHUsl, MUHIMH3AINN BO3JACHCTBUS HA OKPYKAIOIIYIO CPEIy
(IIK-2);
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o CHOCOGHOCTB HUCIIOJIB30BaTh HOPMAaTUBHBIC AOKYMCHTEIL 110 Ka4uCCTBY,
CTaHJApTH3aIMU U cepTUUKAIK MpoAykToB u m3aenuii (I1K-4);

. TOTOBHOCTh OOOCHOBBIBATh KOHKPETHBIE TEXHUYECKUE PEIICHUS MPHU pa3padoTke
TCXHOJIOTUYCCKUX ITPOLICCCOB; BBIGI/IpaTb TCXHUYCCKHUC CPCACTBA U TCXHOJIOTHWH, HAIIPABJICHHBIC
Ha MUHUMH3AIIMIO aHTPOMIOTEHHOT'0 BO3ACHCTBHS Ha okpyxkatomyto cpeny (I1K-5);

o CHOCOOHOCTh HCIIOJIB30BATh AJIEMEHTHI JKOJIOr0-DKOHOMHUYECKOTO aHalnu3a B
CO3IaHHUH SHEPTO- U pecypcocheperatonux TexHomorui (ITK-8).

3namo:

° MPUHIUIBI pa3pabOTKH MPOIIECCOB U TEXHOJIOTHUYECKUX CXEM;

° cnenuuKy KOHCTPYKIIMH aIrapaToB U yCTaHOBOK;

° BIIMSHUE TEXHOIOTHIECKUX napaMeTpoB Ha  TEXHHUKO-DKOHOMHYECKHE
XapaKTePUCTUKU;

VYmems:

° 000CHOBAaHHO BBIOMPATH PAIIMOHATBHBIE TEXHOIOTUYECKUE TIPOIIECCHI;

° PacCUYMTHIBATh anmapaThl 1 TEXHUKO-2KOHOMHYECKYIO 3P (EeKTUBHOCTE;

Bnaoems:

° HaBBIKaMU Pa3padOTKH TEXHOJIOTUIECKUX CXEM.

3. Kpartkoe conep:xaHue 1MCHUMILTHHBI

Ilepsanopayus (ucnapenue yepes memopamy).

Tepmunonorus. Wcropust pazButus. OOmuMe NPUHIUIBL pa3paboTKU. 3amayu
pasfeneHus, THUIBI M CHOCOOBI TPOBENEHHWS, BapUaHTHl aNmapaTypHoro OQGOpMIIEHHS.
XapaktepucTuku 3¢ heKTUBHOCTH pazaeneHus. [IpuHuunsl BbiOopa MeMOpaH U MaTepHaIoB JIs
MeMOpaH 1 crmocoObl X Moaudukammu. Mexanusm u GakTopsl, onpeaenstonye 3hHeKTUBHOCT
pasfeneHus: TMPHPOJAa M COCTAaB pa3JENIeMO CMeCH; TeMIepaTypa; TOJIIMHA MeMOpaHbI,
BHeIIHeIU(DPYy3MOHHBIE CONMPOTUBJICHHUSI M OCTAaTOYHOE JaBiIeHHE IMojA MeMOpaHou. Metozsl
UCCJIEIOBAHMUS M pacuera, MpUMEpbl MPAKTUUECKOTO MPUMEHEHUS W UX aHalu3, TEXHUKO-
SKOHOMHYECKHE MOKa3aTEeNH.

Membpannas oucmuansayusi.

Tepmunonorus. Mcropust pasButus. XapakTepuCTUKH DPGHEKTUBHOCTH pa3/IeiCHUS.
BapuanTsl peanuzanuu 1 UX conocraBieHue. MeMOpaHbl: MaTepHalibl U CIIOCOOBI MOJIYUCHUS;
CTpykTypa mop. Mexanuzm. DakTopbl, OMNPEACISIONINE TUAPOAUHAMHUYECKUM M TEIJI0BOM
PSKUM B HAOPHOM M JPEHAXHOM KaHalax, TeIJI0O — M MAacCOIEepeHOC yepe3 MeMOpaHy:
JaBJIeHHEe, TEeMIeparypa, MPUPOAAa U KOHLEHTPALUS paszleisieMOd KXUAKOCTU (KaluUISpHBIE
SIBJICHUS1); MOBEPXHOCTHO-aKTHBHBIE BelllecTBa. MeToAbl MCCIEIOBAHUS U pacuera, MpUMEphI
MIPaKTUYECKOr0 MPUMEHEHHS U UX aHAJIU3, TEXHUKO-2KOHOMHYECKUE TTOKA3aTEIN.

Membpannwiti kamanuz (MK) u membpannwvie peaxmopwt (MP).

Tepmunonorus. Knaccubukamus. Wctopus pasButuss MK. Tunsr MeMOpaHHBIX
KaTaJu3aTOPOB: MOHOJMTHBIC; METAJUIMYECKHEe MEMOpaHbl; OKCHIHBIE MeMOpaHbl, HOH-
POHUIIaEMble MEMOpaHbl; TOPHUCThIC, IECOJUTHBIE MEMOpaHbl; KOMIO3UTHBIE; CHUCTEMbI
karanu3atop — MemOpana. Korcrpykmumm MP: ¢ MeTaimudeckumMu MeMmMOpaHamu; C
METaJJIOCOACPKAIMMU ~ MeMOpaHHBIMU ~ KaTaJllu3aTOpaMM  Ha  Pa3iIMYHBIX  HOCUTENSX.
[IpenmyiiecTBa npoBENEHUS] KaTaauTUYECKUX peakuuid B MP. Peakuuu ¢ ncnosib30BaHHEM
MEMOpaHHBIX KaTaJM3aTOPOB: TUAPUPOBAHHE M JETHAPUPOBAHUE; TMPOLECCH MOIyUYeHUs
BOJIOpPOJIa - KOHBEPCHUsS BOJISIHOTO Tra3a; MapoBOd pPHPOPMHUHT MeTaHa; CyXoil pudopmuHT
MeTaHa; MaplUalbHOE OKHCIEHHE METaHa; MapoBOil pU(OPMHUHI METAaHOJIA; OKUCIUTEIbHBIN
napoBoi pu(OPMUHT METaHOJA; MapOBOM pUGOPMUHT 3TaHONa. MeTozas! uccnenoBanus MK u
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pacuera MP. [Ipumeps! npaktuueckoro npuMeHeHuss MP 1 ux ananus, TEXHUKO-3KOHOMUYECKHUE
MIOKA3aTeIH.

Membpannwiii buopeaxmop.

Tepmunonorus. CnocoObl  peanuzanuu. J(MHaMHKa pa3BUTHS W CYIIECTBYIOIIEE
nonoxenue. Ilpunmun padotel. MemOpaHHble MaTepuanbl U MX CBoWcTBa. TexHOnornyeckue
aCleKThl: CHU)KCHHUE BIMSHUS KOHLEHTPAlMOHHOM MOJIApU3allMM; IPOMBIBKA/OYUCTKA U
XUMHYECKasi pereHeparsi MeMOpaH; pEeKHUMBl/pEriIaMeHThl paboOThl; CHOCOOBI ONTUMHU3AIUH.
[TprMepBl TEXHOJIOTUYECKUX CXEM, UX aHAIN3 U pacuer.

Membpannvie kKonmaxkmopbi.

Tepmunonorusi.  Mctopus  pasButusi.  OkcureHatopel  KpoBU.  MemOpaHHBIS
OKCHI'€HATOPBI: TEKYILEE COCTOSHUE U MEPCIEeKTUBbL. MeMOpaHHbIe KOHTAKTOPBI: Ta3-KHIKOCTD;
KHUJIKOCTB/)KUAKOCTh; C M3MeHeHHeM (a3. IIpumepbl TEXHOJIOTMUYECKHX CXEM, UX aHAIMU3 U
pacuer.

Tonausnwvie snemenmot (13).

OCHOBHBIE HCTOYHMKU JHEPrMM. XHMHUYECKHME HCTOYHMKM TOKa, TD: IIEIOYHBIE; C
OPSMBIM OKHCJIIEHHEM METaHOJIa; C AJIEKTPOJIMTOM M3 pPacIulaBa KapOoHaTa JIUTHUS U HATPHUS;
dochopHOKHCTBIE; C TPOTOHOOOMEHHONW MeMOpaHOii; oOpaTuMble; C TBEPIABIM DIEKTPOIUTOM.
MeMm6pansl u MemOpaHHble Matepuanbl. Cdepbl NPUMEHEHHUS, TEXHUKO-IKOHOMUYECKUE
ACTIEKTHI.

4. O0bEM y4eOHOI U CHUTITHHBI

VIII cemecTp
Buabl yueOHoii padoThI 3au. ex. Ax. qac.
O01mas Tpy10eMKOCTh TUCHUILIHHBI
3,0 108
1o y4eOHOMY IJIAHY
KonTakTHas padora: 1,5 54
Jlexuuu (JIek) 0,5 18
[Tpaxtrueckue 3anstus (I1P) 1 36
CamocrositesbHas padora (CP): 0,5 18
Bua uTOroBoro KOHTpOJIfA: SK3aMEH 1,0 36
VIII cemecTp
Bub1 yuenoii padorst 3au. ef. AcTpoHOM. Hac.
O01mas Tpya10eMKOCTh TUCHUILIHHBI 3.0 81
o y4eOHOMY IIaHY ’
KonTakTHas padora: 1,5 36
Jlexmuu (JIek) 0,5 13,5
[Tpaxtrueckue 3anstus (I1P) 1,0 27
CamocrositesabHas padora (CP): 0,5 13,5
Bua uTOroBoro KOHTpOJIA: SK3aMEH 1,0 27

AHHOTanuA padoyeil MpOorpaMmbl Y4eOHOM THCHUNINHbBI
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Texnosorus 3ammrhl 0T kKoppo3uu (b1.B./1B.08.02)

1. Heap aucHumIMHbI — TPUHOOpPETEHUE CTYJACHTAaMHU 3HAHUN i1 OOOCHOBAaHUS H
peaM3anyy peuieHui Tpu BBHIOOPE KOHCTPYKIIMOHHBIX MATEPUANOB IPU HW3TOTOBICHUH H
3alIUTe OT KOPPO3UH 000PYAOBAHUSI XUMHUYECKHX ITPOU3BO/ICTB.

3amaya MUCHUIUIMHBI — JaTh OCHOBHBIC 3HAHUS IO TMPAKTUYECKH BCEM H3BECTHBIM
METOJIaM 3aIIUThl METAJUTMUECKUX MTOBEPXHOCTEHN OT KOPPO3HH.

2. B pe3yabraTre wuU3yYeHHs] AUCHUILUIMHBI O0y4YawIIUiicd N0 mporpamme
0akaJlaBpUaTa J0JIKeH:

Oobnadamp cnegyomuMU KOMIETEHIIUSIMHU:

- CHOCOOHOCTBIO OCYIIECTBJISATH TEXHOJOTMYECKUH TMPOLECC B COOTBETCTBUH C
pEerIaMeHTOM M HCIIOJIb30BAaTh TEXHUYECKUE CPEACTBA AJII M3MEPEHHsS] OCHOBHBIX MapaMeTpOB
TEXHOJIOTHYECKOTO TPOoIiecca, CBOMCTB ChIpbs U npoaykiuu (I1K-1);

- CIOCOOHOCTBIO y4acCTBOBATh B COBEPIICHCTBOBAHUU TEXHOJOTUYECKUX MPOIECCOB C
MO3UIMI HEPTO- U pecypcocOepekeHusi, MUHUMH3AIMN BO3JACUCTBUS Ha OKPYXKAIOIIYIO Cpeny
(IIK-2);

- CIIOCOOHOCTHIO UCTIOIB30BaTh HOPMATUBHBIE JOKYMEHTHI IO KaUeCTBY, CTaHAapTU3ALUN
u ceptuukanuu npoaykroB u uznenuit (I11K-4);

- TOTOBHOCTHIO OOOCHOBBIBATh KOHKPETHBIE TEXHHUYECKHE pEIleHUs Mpu pazpaboTke
TEXHOJIOTHYECKHX TPOIECCOB, BRIOMPATh TEXHUUECKUE CPEACTBA U TEXHOJIOTHH, HANPaBIICHHBIC
Ha MUHUMH3AIIMIO aHTPOIIOTEHHOT'0 BO3ACHCTBUS Ha okpyxkatomyto cpeny (I1K-5);

- CHOCOOHOCTBIO HCIIOJIB30BAaTh JJIEMEHTHl JKOJOr0-d)KOHOMHUYECKOTO aHalu3a B
CO3IaHHUH SHEPTO- U pecypcochOeperatonux TexHomorui (ITK-8).

B pe3ynbrare u3yueHus: AMCUMILTUHBI CTYJEHT OakagaBpHuara JOKEH:

3Hamp:

- o01Me cBeJICHUSI O COCTOSIHUU U U3MEHEHUU CBOMCTB KOHCTPYKIIMOHHBIX MaT€pPHAJIOB B
YCIIOBUSX XUMHUYECKUX MTPOU3BOJICTB;

- OCHOBHbIE HCTOYHUKH KOPPO3MOHHOTO BO3/ACUCTBUS HA KOHCTPYKIIMOHHBIE MaTepUaIbl
B YCJIOBHSIX XMMHUYECKUX MPOU3BOJICTB, MX KAYECTBEHHBIC U KOJIMYECTBCHHBIC XapPAKTEPUCTUKH,
METOJIbl ¥ CIOCOOBI MPOTHO3MPOBAHMUS HANEKHOCTH XHUMHUYECKOrO O0OpyIOBaHUS U
MOCJIEACTBUI KOPPO3UOHHOTIO BO3ICUCTBUS;

- METO/IbI 3aIIUTHI OT KOPPO3HH;

- KOHIICTIIIUIO0 KOMITJIEKCHOTO 00€CIIeYCHHsI 3aIIUThI MAaTEPHATIOB OT KOPPO3UH.

ymembo:

- OIEHUTh XapakTep BIUSHUSA OKPYXKAIOMICW WU TPOU3BOACTBEHHONW Cpeabl Ha
3aKOHOMEPHOCTH T€UEHHSI KOPPO3ZHUOHHBIX MPOIIECCOB;

- BBIOpATh KOHCTPYKIIMOHHBINA MaTepua,

- pa3zpaboTaTh KOMILIEKC MEPOIPHUITHI 10 3aIIUTE METAIIJIOB OT KOPPO3HH;

- 00OCHOBaTh KOHCTPYKIIMIO amnmapara W KOMIUIEKC MEpONpUATHNA MO 3alluTe
000py/I0BaHUs U TPAHCHIOPTHBIX KOMMYHUKALIUNA OT KOPPO3UOHHOTO BO3JEHCTBHS OKpYKaroIen
CpEJBl.

enaoemn:

- Pa3IMYHBIMH CTIOCO0AMU 3aIUTHl MATEPUAIIOB OT KOPPO3UOHHOTO Pa3PYIICHHUS;

- TaHHBIMU O KOPPO3HOHHBIX XapaKTEPUCTUKAX METAJUIOB U CIUIaBOB;

-  JaHHBIMH, TO3BOJISIIOIIMMH  BbIOpaTh  HeoOXomuMmMoe  OOOpylOBaHUE U
KOPPO3HMOHHOCTOMKUI MaTepHal Jid €ro U3rOTOBJICHHUS.

3. Kparkoe comepxkanue Q1M CUUILIHHBI.

Beenenue. PanmonansHoe MIPOTUBOKOPPO3UOHHOE KOHCTPYHpOBaHHUE.
[IpoTUBOKOPPO3UOHHOE JIETUPOBAHUE.

Knaccudukanmss 1 00630p METOJOB 3alIMTHl METAUIOB OT KOPPO3WHW U OOOCHOBAHHE
BbIOOpa METO/1a 3aIUTHI.

3amuTa MeTauia OT KOPPO3UU Ha CTAIUU MPOEKTUPOBAHUS U U3TOTOBJICHHUS.
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[ToBbllieHHEe KOPPO3HMOHHOM CTOMKOCTH MeTajula ITyTeM H3MEHEHHS (HU3NYECKOTO U
¢dazoBoro cocTaBa: IIPOTUBOKOPPO3UOHHOE JIETUPOBAHME, MIPOTUBOKOPPO3UOHHOE
paduHMpOBaHUE, TEPMOOOPAOOTKA.

3ammTa OT KOppo3uu 00padbOTKOM Cpe bl

VY nanenue arpeCCUBHBIX KOMIIOHEHTOB, IOHMYKEHNE KOHLIEHTPALUK OKUCTUTENEH

Nurnburopsr  koppo3uu. OmpezneneHue, KiaacCUUKAIUA, MEXaHU3M  JIEHCTBH
(MEXaHU3M TMACCUBAIUU M MHTUOMPOBAHUS) U OOJNACTH MPUMEHEHHUS WHTHOMUTOPOB KOPPO3UHU.
Heoprannueckue uHruOuTopsl Kopposzuu. OpraHudeckre HHTHOUTOPHI KOPPO3HMH, BKIIIOYas
KOHCUCTCHTHBIE CMa3Kd M HMHTHOWTOpHI TpamieHus. Jleryune (mapo-dasHbie) MHTHOUTOPHI
Onenka 3¢ (HEeKTUBHOCTH JICUCTBUS MHTHOUTOPOB (3aIUTHBIN d(PdeKT).

Konceppauus metainunuecku uzaenuid. Cpeactsa 1 METO/Ibl KOHCEPBALIUH.

Headpanust. OO6paboTka X0JI0aHON W ropsiueld Bojbl. [loaAroToBka BOIBI JJISI TTAPOBBIX
KOTJIOB. MeTO/1bI MPOTUBOKOPPO3UOHHON 00paOOTKH KOTIIOBOM BOIBI.

DNEeKTpOXUMHUYECKas 3alUTA

Karonnas snexkrpoxumuueckast 3aniura.

KaronHas 3ammra oT BHEIIHEr0 HCTOYHMKA TOKA. KaTogHO-MpOTEKTOpHAS 3aIMTa.

AHOJHAs JIEKTPOXUMHUYECKas 3alluTa. AHOJIHAS 3alllMTa OT BHELIHEr0 UCTOYHUKA TOKA.
AHOIHO-POTEKTOPHAS 3aIIHTA.

3aluTHbIC TOKPBITHS

Merammueckue TOKpeITHS.  Kiaccudukamuss — 3allUTHBIX — TMOKPBITHH.  MeTobl
nonydyeHus. OnpezeneHue 3alUTHON CIOCOOHOCTH M KOPPO3MOHHOM CTOMKOCTH TMOKPBITHIL.
Buaet  meramnmyeckux — NOKpbITUMA. [loAroTOBKa  MOBEPXHOCTH  TEpPE]l  HAHECEHUEM
MeTauIMueckux NOKpeITUid. [luHkoBble mnoOKpbITHS. Kaamuebie mnokpeiTus. HukeneBbie
HOKpBITHS. MenHble MOKphITHSA. ONOBSHHBIE TMOKPHITUA. KOHBEPCHOHHBIE TOKPBITHSL.
XpomaTupoBaHue (OIMHKOBAHHBIX M KaJMHUPOBAHHBIX MOBEPXHOCTEH). OKCHUAMPOBAHUE CTAIH
(Boponenue). OxcuaupoBanue amomunusa. docdarupoBanue. Hemerammmyeckue MOKPHITHSI.
Hanecenne nakokpacOuHbIX NOKpBITHHA. HaHeceHue MOKpBITHII U3 MOPOLIKOB, CYCIIEH3UN H
JKUJIKUX KOMIIO3UIMHK. JIakOKpacoyHble W TMOJIUMEpPHbIE MOKPHITHSA. HaHeceHne MOKpBITHI U3
muctoB (ILmakupoBanue, pyTepoBKa TUCTOBBIMH MOJTMMEPHBIMH MaTEpPHATIAMHU ).

4. O0beM y4eOHOH JUCHHILIMHBI

VIII cemecTp
Buabl yueOHoii padoThI 3au. en. Ax. qac.
O01mas Tpy10eMKOCTh TUCHUILIHHBI
3,0 108
1o y4e0HOMY IIAHY
KonTakTHas padora: 1,5 54
Jlexmum (JIek) 0,5 18
[Tpaktuueckue 3ausrtus (I11P) 1 36
CamocrositesqbHasi padora (CP): 0,5 18
Buja nTOroBoro KOHTpOJIsi: 3K3aMeH 1,0 36
VIII cemecTp
Bub1 yuenoii padorst 3au. ef. AcTpoHOM. Hac.
O01mas Tpya10eMKOCTh TUCHUILIHHBI 3.0 81
o y4eOHOMY IIaHY ’
KonTakTHas padora: 1,5 36
Jlexmuu (JIek) 0,5 13,5
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[Tpaxtrueckue 3anstus (I1P) 1,0 27

CamocrositesbHas padora (CP): 0,5 13,5

Bua uTOroBoro KOHTpOJIfA: SK3aMEH 1,0 27

AHHOTanua padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
JlaGopaTopHblii NpakTUKYM 10 MeMOpaHHoii TexHnoJsiorum (b1.B./1B.09.01)

1. Ilenrs 1a00paTOpHOro0 NPAKTHKYMa pPa3BUTh  IPAKTUYECKHE  HABBIKU
9KCIIEPUMEHTANILHOTO HCCIEAOBAHUS XapaKTEepUCTUK MEMOpaH M OCHOBHBIX IapaMeTpOB
MeMOpaHHBIX MPOIECCOB B 3aBUCHUMOCTH OT TpeOOBaHHMI KOHKPETHOH cdepbl mpUMEHEHHs,
KayeCTBY KHUJKUX U Ta3000pa3HbIX TEXHOJIOTHUYECKHUX CPEel

2. B pesyabrate mnpoxoxkaeHHs JA00PATOPHOr0 NPAKTHKyMa Oakajasp
JAOJIAKEH:

Ognadems cnenyromumu npodeccuonansubivu (I1K) kommeTeHIusIMMI:

- CHOCOOHOCTBIO OCYIIECTBJISATH TEXHOJOTMYECKUH TMPOLECcC B COOTBETCTBUH C
pEeraaMeHTOM M HCIIOJIb30BATh TEXHUYECKUE CPEACTBA AJII U3MEPEHMsI OCHOBHBIX IIapaMeTpOB
TEXHOJIOTHYECKOTO TPOoIiecca, CBOMCTB chIpbs U npoaykiuu (I1K-1);

- CHOCOOHOCTBIO y4acCTBOBAaTh B COBEPIICHCTBOBAHWU TEXHOJIOTMYECKUX IPOLECCOB C
MO3ULIMN HEPTo- U pecypcocOepekeHusl, MUHUMH3AlUK BO3ACUCTBUS HAa OKPYKAIOUIYIO CPEIy
(IIK-2);

- CIIOCOOHOCTHIO HCIIOH30BaTh HOPMATHBHBIE TOKYMEHTHI TIO KQ4eCTBY, CTaHAapTU3AIUN
u ceprudukanuy npoaykToB u u3aenuit (I11K-4);

- TOTOBHOCTHIO OOOCHOBBIBATh KOHKPETHBIC TEXHHUYECKHE PEIICHUs TpU pazpaboTke
TEXHOJIOTMYECKHUX MPOIIECCOB, BBIOUPATh TEXHUUECKUE CPEACTBA U TEXHOJIOTHH, HANpaBlIeHHbIE
Ha MUHUMH3AIII0 aHTPOTIOTEHHOTO BO3/IEHCTBUS Ha OKpyxKartoilyto cpeny (ITK-5);

- CHOCOOHOCTBIO HCIIOJIB30BAaTh D3JIEMEHTHl 3KOJOr0-d)KOHOMHUYECKOTO aHalu3a B
CO3IaHHMH PHEPTo- U pecypcocOeperatonux texHonoruit (I1K-8);

3namep:

- Metoauky aHanusa 1e(eKTOCKOIHIO MEMOpaH:

- Meronuku ncciae1oBaHUs XapaKTepPUCTHUK MOPUCTOCTH MEMOpaH;

- Meronuku uccnenoBanus napamerpoB GuiibTpoBaHus — koiwtouaHoro uuaekca (KI) u
MoauUIIMPOBAHHOTO UHACKca 3arpsisHeHus (MFI).

- Meroauky SKCIEPUMEHTAILHOTO WCCIEAOBAHUS SIBICHUS KOHIEHTPAIIMOHHOU
MOJIIPU3alMHU Ha IpUMepe Ipolecca ynbTpaduibTpaluu.

- Meronuky omnpezneneHus Ko3(pPUIMEHTOB MPOHUIIAEMOCTH M (DAaKTOPOB pa3JEICHUS
ra3zopasJieJIUTeNbHBIX MeMOpaH

- MeToauky 3KCepUMEHTAILHOTO OMPECIICHUs BIUSHUS OCHOBHBIX TEXHOJOTHYECKHX
napamMeTpoB (IaBlieHHWEe, TeMIlepaTypa, KOHIICHTpaIlMs) Ha WPOILECCHl: OOpaTHBI 0CMOC,
HaHO(WIIbTpAIMsI, MOHHBIA OOMEH, IepBamopaius, MeMOpaHHas IUCTUIUISIHS, pa3eieHUe
ra3os.

Ymemn:

- IJITAHUPOBATH IKCIEPHUMEHTHI C I[€JIbI0 MUHUMU3AINKI UX HEOOXOAUMOI0 KOJIMYECTBA.;

- OCYWIECTBIATH OOpabOTKYy pe3ylnbTaTOB C LENbI0 MOJNYyYeHUS HEO0OXOIUMBIX
KOpPEJALHNIA;

- OIICHUBATH OIpeaestone (GakToOphl U CTEIICHD UX BIUSHUS Ha MEMOpaHHBINA MPOIIECC.

Bnaoems:

- MerogaMu KOTWUYECTBEHHOTO aHAJIM3a OCHOBHBIX TIPUMECEH, COJEpKAIIUXCS B
MCXOJHBIX JKUIKUX U Fa30BBIX CMECAX U MPUEMaMU OLIEHKH JOCTOBEPHOCTH aHAJIN3a;

- DKCIIepUMEHTaIbHBIMUA METOJJAMU HCCIIECIOBAHNUS
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- JIeeKTOCKONHMH, XapaKTePUCTUK MOPUCTOCTH, 33JCPKUBAIOLICH CHOCOOHOCTH
(CeTeKTUBHOCTH) M YACIHHOUW MPOU3BOIUTEILHOCTH MEMOpaH, KO3 PHUITMEHTOB pa3aeICHHS.

- MeToJaMH 00pabOTKH pe3yabTaTOB HKCIEPUMEHTOB C LIENbIO MOIYYEHHUS] KOPPEISINH,
HEOOXOIMMBIX ISl pacyeTa MEMOPAHHBIX TIPOIIECCOB.

3. Kparkoe conep:kanue JTHCHUIIIHHBI:

[Tepevens 1abopaTopHBIX PaboOT:

3.1. ledexTockonust MeMOpaH, OCHOBaHHas1 Ha MeToe «TOUKH Mmy3bIpbKay;

3.2. UccnenoBanue mopucTocT MeMOpaH:

«CpenHuil paguyc nop»,

«Pacrnpenenenue nop mno pazmepam»

3.3. ITapametps! punbrpoBanus (KI) u (MFI).

3.4. KonnentparnmonHas nossspusanus (KIT) B mpouecce ynprpadunbrpanun (Y D)

3.5 U3ydeHue u pacuyeT MEMOPaHHOTO pa3feNieHHs BO3JlyXa C UCIOJIb30BaHHEM MOy
IUIOCKO-TapajieIbHOTO TUIIA

3.6 BiausiHHEe OCHOBHBIX TEXHOJIOTMYECKUX IMapaMeTpoB Ha 3(PPEKTHBHOCTH MPOLECCOB
pazzeNneHus Bo3lyXa C UCIOIb30BaHUEM MOAYJISI MOJIOBOJIOKOHHOTO THIIA

3.7 Omnpenenenne KO3PPHUIUEHTOB IMPOHUIAEMOCTH U (AKTOPOB  pasaesICHUs
M30TPOMHBIX IJIEHOK U ACCHMETPUYHBIX MOJIOBOJIOKOHHBIX MEMOpaH

3.8 CpaBuenne 3G (HEeKTUBHOCTH HAHOPHIBTPAMKM M OOpaTHOrO OcMoca B 3ajadax
OUYHCTKHU BOJ Pa3jMYHOTO COCTaBa

3.9 N3y4yeHue BAMSHUA OCHOBHBIX TEXHOJIOIMYECKUX MAapaMEeTPOB Ha MPOLECC 0OpaTHOTO
ocMmoca

3.10 M3y4yenue u pacueT nporecca HOHHOro 0OMeHa IMPH OYUCTKE BOIBI

3.11 U3ydenne u pacyeT MpoIecCcoB MepBaNoOpai 1 MEMOPaHHON JUCTUIUIAIIANA

4. O0beM y4eOHOI JUCUMIIJIMHBI M BUIbI Y4e0HOH HATPY3KHU
B 3aueTHbIX B akanem.

Bubl yueOHOM paboThI CAMHULAX [dacax
O0mas TpyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY ) 79
MJIAHY

AyIHTOPHBIE 3aHATHS: 1,33 48
Jla6opaTopusie pa6otsl (JIP) 1,33 438
CamocrosiTeanHas padora (CP): 0,67 24
KonTakTHas camocTosiTenbHas paboTa 0,2
CaMOCTOATEIbHOE N3YUEHHE PA3eNIOB JUCLUIIINHBI 23,8

Bua KOHTpOJIA: 3a4eT ¢ OLEeHKO - -

B 3auetHbix B acTpoHOM.

Busl yueOHOI paboThI €AMHMLIAX [dacax
O01mas TpyA10eMKOCTh JUCHUIIIMHBI 10 Y4eOHOMY b 54
MJIaHy

AyAUTOPHBbIE 3aHATHS: 1,33 36
JlaGopatopubie pabotsl (JIP) 1,33 36
CamocrosiTeapHas pagora (CP): 0,67 18
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 0,67 18

Bu KOHTPOJIS: 3a4eT ¢ OLEeHKOI - -

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
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JlabopaTopHBIi NPAKTHKYM 10 HHHOBaMOHHBIM MaTepuaiaam (b1.B./[B.09.02)

1. Heap aucuHumIMHbl — TPHOOpPETEHUE CTYACHTaMHU 3HAHUW i1 OOOCHOBAaHUS H
peaM3any peuieHU TpU BBHIOOPE KOHCTPYKIIMOHHBIX MATEPUANIOB IPU HU3TOTOBICHUH H
3alIUTe OT KOPPO3UH 000PYAOBAHUSI XUMHUYECKUX ITPOU3BO/ICTB.

3agauM AUCHMIUIMHBI — JIaTh OCHOBHBIC 3HAHHS 1O MPAKTHYECKH BCEM H3BECTHBIM
METOJIaM 3aIUThl METAJUTMUECKUX TTOBEPXHOCTEHN OT KOPPO3HH.

2. B pe3yabraTre wuU3yYeHUs] AUCHHUILUIMHBI O0y4YawIIuiicd N0 mporpamme
0akaJlaBpUaTa J0JIKeH:

Oénaoams cnenyromumu oomekyabTypHbiMU (OK), obmenpodeccunonanpabiMu (OI1K)
u ipodeccuonanbubiMu (I1K) koMmereHmusIMu:

- CHOCOOHOCTBIO OCYIIECTBISATh TEXHOJOTMYECKHUH TMPOLECC B COOTBETCTBUH C
perJaMeHToOM M HCIOJIb30BaTh TEXHUYECKHE CPEACTBA AJI M3MEPEHHs] OCHOBHBIX MapaMeTpoOB
TEXHOJIOTHYECKOI0 ITpoLecca, CBOMCTB ChIpbs U npoaykuuu (11K-1);

- CIOCOOHOCTBIO y4acCTBOBAaTh B COBEPIICHCTBOBAHWU TEXHOJOTHYECKUX IPOLECCOB C
MO3UIUI DHEPTO- U PECypcocOepeKeHUsl, MUHIMH3AINN BO3JICUCTBUS HAa OKPYKAIOIIYIO CPEIy
(IIK-2);

- CIIOCOOHOCTHIO HCIIOH30BAaTh HOPMATHBHBIE JOKYMEHTHI TI0 KQ4eCTBY, CTaHIapTHU3AINUN
u ceprudukanuy npoaykToB u u3aenui (11K-4);

- TOTOBHOCTHIO OOOCHOBBIBATh KOHKPETHBIC TEXHHUYECKHE PEIICHUs TpU pazpaboTke
TEXHOJOTMYECKHUX MPOIIECCOB, BBIOMPATh TEXHUUYECKUE CPEACTBA U TEXHOJIOTHH, HaNpaBlIeHHbIE
Ha MUHUMH3AIUI0 aHTPOTIOTEHHOTO BO3/ICHCTBUS Ha OKpYyxKatoilyto cpeny (ITK-5);

- CHOCOOHOCTBIO HCIIOJIB30BAaTh JJIEMEHTHl JKOJOr0-d)KOHOMHUYECKOTO aHalu3a B
CO3aHHMH PHEPTO- U pecypcocOeperatonux texHonoruit (I1K-8);

B pe3ynbrare u3yueHus: AMCUMILTUHBI CTYJEHT OakagaBpHuara JOKEH:

3Hamp:

- o01Me cBeJICHUSI O COCTOSIHUU U U3MEHEHUU CBOMCTB KOHCTPYKIIMOHHBIX MaT€pPHAJIOB B
YCIIOBUSX XUMHUYECKUX MTPOU3BOJICTB;

- OCHOBHbIE HCTOYHUKH KOPPO3MOHHOTO BO3ACUCTBUS HA KOHCTPYKIIMOHHBIE MaTepUalIbl
B YCJIOBHSIX XMMHUYECKUX MPOU3BOJICTB, MX KAYECTBEHHBIC U KOJIMYECTBCHHBIC XapPAKTEPUCTUKH,
METOJIbl ¥ CIOCOOBI MPOTHO3MPOBAHMUS HANECKHOCTH XHUMHUYECKOrOo O0OpyIOBaHUS U
MOCJIEACTBUI KOPPO3UOHHOIO BO3ICUCTBUS;

- METO/IbI 3aIIUTHI OT KOPPO3HH;

- (pu3MYeCKUil CMBICI TPOIECCOB, MPOTEKAIOIINX HA AIEKTPOAAX.

ymembo:

- OIEHUTh XapakTep BIUSHUSA OKPYXKAIOMICH WU TPOU3BOACTBEHHONW Cpeabl Ha
3aKOHOMEPHOCTH T€UEHHSI KOPPO3ZHOHHBIX MPOIIECCOB;

- OMpeneNsITh Ha OCHOBE IKCIEPUMEHTATBHBIX MCCIEAOBAHUN U JTUTEPATYPHBIX JAHHBIX
TOKH ¥ MOTEHIHAIIBI KOPPO3UHU, TIOKA3aTENN KOPPO3UH;

- pa3zpaboTaTh KOMILIEKC MEPOIPHSTHIA 110 3aIIUTE METAIIJIOB OT KOPPO3HH;

- POU3BOJIUTH OLIEHKY KOPPO3MOHHOMN CTOMKOCTH MaTE€pHUaiOB B arPECCUBHBIX CPEIAX.

enaoems:

- Pa3IMYHBIMH CTIOCO0AMU 3aIIUTHl MATEPUAIOB OT KOPPO3UOHHOTO Pa3pyLICHHUS;

- TAaHHBIMU O KOPPO3HOHHBIX XaPaKTEPUCTUKAX METAJUIOB U CIUIABOB;

- JTaHHBIMH, MO3BOJISIIOIIMMHA ~ BBIOpaTh  HeoOXomuMoe  oOOpyJoBaHWE |
KOPPO3HUOHHOCTOWKUIA MAaTepHUa I €ro U3rOTOBJICHHUS.

3. Kpartkoe cogep:xanue JUCUMIIMHBI.

TeopeTnyeckre OCHOBBI KOPPO3UU

3HaueHue, Uenu M 3a1a4d AUCUMIUTUHBL. COBpEMEHHOE OIpeAeNieHHe KOPPO3UU H
COTPOTHBIICHUSI MaTepHaIOB. 3HaueHUEe OOpPHOBI ¢ Kopposueil. OCHOBHBIC pa3/eibl U MOHSATHUS
muciumuinHel. Kinaccudukanust BUAOB pa3pylIeHUsT MaTepUalioB MOJ JEHCTBHEM arpecCUBHBIX
cpen. KonmdecTBeHHast OlieHKa KOPPO3HOHHOTO PAa3pYIICHUS] MAaTEPUATOB. DIEKTPOXUMUYECKAs
U XUMUYECKasi KOppO3usl.
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OcHoBHble TOHATHS d3aekTpoxumuu. IlpoBomnuku 1 m II poma. Dnekrponns kak
OKHCIIUTEIbHO-BOCCTAHOBUTEIBbHBIN IIPOLIECC.

Krnaccudukanus MpoBOJHUKOB M TMPOXOKICHHUE TOCTOSHHOTO 3JICKTPUUYECKOTO TOKA
yepe3 IIEKTPOXUMHUYECKUE CUCTEeMbl. OCHOBHBIE THUIIBI JJIEKTPOXUMUYECKUX CHCTEM M HX
coctaBHble uacTtu. OrmpenerneHre TMOHATHM kaTtod W aHoA. OTIWYUTENbHBIE TPU3HAKU
3JIEKTPOXUMHYECKUX PEAKIIHil.

3axonbl Dapazest, KaKyIKecs OTKIOHEHUS. BrIXxo 1O TOKY.

[IpyunHBl BO3HMKHOBEHUS JJIEKTPOXUMHUYECKOIO MOTEHLIMAa HAa TPAHMIE 3JIEKTPOJI-
pactBop. PaBHOBecue B 3yeKTpoxuMuyeckod 1enu. OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE
MOJIypeaklUy 1 MOHITHE 3JeKTpogHOoro norenuuana. Knaccuduxamus snextponos. Konuenuus
AIIEKTPOHHOT'O PAaBHOBECHSI HA TPAHUIIC MEKTpoaA-MeTail. Kimaccudukarus 3meKTpOXUMUIECKIX
ueneil. [TpaBuio 3nakoB u pacuet I/IC.

BonopoaHselii 35eKTpo M cTaHAapTHas BOAOpOAHAs HiKana. KuciopomHblil 31€KTpoA.
Huarpamma [Typ6e. MemOpaHHbBIE paBHOBECHE, MEMOPAHHBIN MTOTEHITHAI.

CrpoeHne ABOWHOTO 3JEKTPUUECKOIO CII0S

OCHOBBI 2JIEKTPOXUMUYECKON KUHETUKHU

OOmiasi  xapakTepUCTUKA  DJICKTPOXMMHUYECKHUX  TporeccoB.  llomspu3anmoHHas
XapaKTEPUCTUKA B YCIOBUAX JMMUTHUPYIOLIEH CTaAuM MaccomepeHoca. Meros Bpanaromerocs
JCKOBOTO 3JIEKTPOa.

Teopust 3amenieHHOro pa3psjga U €€ COBPEeMEHHOe oOocHoBaHHe. MeToabl M3yueHus
CTaZiui pa3ps-MOHMU3ALNUNA. 3aKOHOMEPHOCTH JIEKTPOJIHBIX MPOLECCOB B YCIOBUAX MEIJIECHHON
XUMUYECKON CTaAuu. MHOroCTaIuiHbIE PEAKLIUU C TTOCIIEI0BATEIBHBIM IEPEHOCOM JIEKTPOHOB.

DNEeKTPOAHBIC MOTEHIIUAIBI U TEPMOJIMHAMUYECKAsT BO3MOXHOCTh KOPPO3HUHU.

Koppo3ust B kucaesix pactBopax. MexaHu3sM BoccTaHOBJIEHHUsI Boaopona. Kopposus B
HEUTpAIbHBIX W WICJOYHBIX Ccpeaax (KUCIOpOoJHash Koppo3us). MexaHu3sM BOCCTaHOBJICHUS
KHCIIOPOJA.

[Tonstpu3anioHHbIe AMArpaMMbl KOPPOAUPYIOMUX METAIIOB. CHIATHE MOJISAPU3AIMOHHBIX
KpUBBIX. PacueTr ckopocTell KOppO3HuH MO MOJISIPU3aMOHHBIM JaHHBIM. BiausiHue COOTHOMIEHUS
IJIOLIAJEH KaTo[a U aHOJa Ha TOKU KOPPO3HUU. TeopHst KaTOAHOMU 3alLUTHI.

[TaccuBamus.  Xapaktepuctuka mnaccuBauu W Duane mnoreHuman. I[loBeneHue
naccuBaTopoB. [lacCUBHOCTH kelie3a B a30THOM KHUCIIOTE.

Bnusinue BHyTpeHHUX (DaKTOPOB Ha KOPPO3MOHHOE IIOBEJEHHUE: MPHUPOAA METasa,
COJepKaHWE U CTPYKTypa CIUiaBa, COCTOSHHE M 0OpabOTKa TMOBEPXHOCTH, MEXaHWYECKHE
HaIpsKEHUSI.

Bnusaue BHemHUX (aKTOPOB Ha KOPPO3UOHHOE TIIOBEJCHHE: COCTaB M XapakTep
arpecCUBHOM Cpelpl, TEMIIEpaTypa, JaBJIEHUE, CKOPOCTb JIBHJKEHMS CpEIbl, BHEIIHSIA
noJisipU3anusi, KOHTAKT ¢ METaJUIAMH ¥ HEMETaJIJIaMHU.

3ammTa OT KOppo3un 00padOTKOM CpeIbl

VY nanenue arpecCCUBHBIX KOMIIOHEHTOB, IOHWYKEHNE KOHLIEHTPALUK OKUCTUTENEH

Nurnbutoper  koppo3uu. OmpezneneHune, KiaacCUpUKAIUA, MEXaHU3M  JIEHCTBH
(MEeXaHU3M TACCUBAIIUU M MHTUOMPOBAHUS) U OOJIACTH MPUMEHEHHS WHTHOMTOPOB KOPPO3UHU.
Heoprannueckue wuHruOuTopsl kKopposzuu. OpraHudeckre HHTHOUTOPHI KOPPO3HMM, BKIIIOYas
KOHCUCTCHTHBIE CMa3Kd M HMHTHOWTOpPHI TpaBieHus. Jleryume (mapo-dasHbie) MHTHOUTOPHI
Onenka 3¢ (HEeKTUBHOCTH JICUCTBUS HHTHOUTOPOB (3aIUTHBIN d(PdeKT).

4. O0beM yueOHOM JUCUUIIJIMHBI

Bubl yueOHOM paboThI B 3E B akameMm. gacax
O0mast Tpy10eMKOCTh JTUCUMILUIMHBI 10 Y4eOHOMY IUIaHy 2 72
AYAUTOPHBIE 3aHATHS: 1,33 48
JlaGopaTopubie padoTs (JIP) 1,33 48
CamocrositesabHast padora (CP): 0,67 24
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KoHTakTHasi camocTosATeIbHas paboTa 0,2

CaMOCTOATEIbHOE N3YYEHHE PA3ENIOB JUCLUIIINHBI 23,8

Bua KOHTpOJIA: 3a4eT ¢ OLEHKO - -

Busl yueOHOI paboThI B 3E B actpoHOM. yacax
O0mas TpPyA0eMKOCTh JMCHMIIJIMHBI 10 Y4eOHOMY IIaHy |2 54
AYIUTOPHbBIE 3aHSITHSA: 1,33 36
JTaGopaTopubie pabotsl (JIP) 1,33 36
CamocTosiTesbHas padora (CP): 0,67 18
CaMOCTOATEIbHOE N3YYEHHE PA3eNIOB JUCLUIIINHBI 0,67 18

Bua KOHTpOJIA: 3a4eT ¢ OLEeHKO - -

AHHOTauA padoyeil MPOrpaMMbl JUCHHIJIMHBI
KypcoBoii npoexT no memopanHnoii texnosiornu (b1.B./1B.10.01)

1. Heap aucoMmiInHbl — (QOpMHpPOBAHUE OMbBITA MPAKTUYECKOW NEATEIHHOCTH 10
pPELICHHUI0O HAy4yHBIX M NPUKIATHBIX 3a7ad [0 pa3paboTke U pealu3aludd dSHEPro- Hu
pecypcocOepexxeHuss MmyTEM HHTErpallid  MEMOpaHHBIX MPOLECCOB B  TPaIUIMOHHEIC
TEXHOJIOTMYECKHE CXEMbl pa3lefieHus] B XHMHYECKOH TEXHOJOTMH, HEPTEeXUMUU U
OMOTEXHOJIOTHH.

2. B pe3yabrare wu3yYeHUH JUCHMILUIMHBLI O0yyalIUiicss MO MNporpamMmme
0akajaBpHaTa q0JIKEH:

Osnademsp cnenyromumu npodeccnoHanbHbMU KomneTeHusaMu (11K):

— CHOCOOHOCTh OCYHIECTBIIATH TEXHOJNOTUYECKUH TMPOIECC B COOTBETCTBHH C
peraaMeHTOM M HCIOJIb30BAaTh TEXHUYECKUE CPEACTBA AJII M3MEPEHHs] OCHOBHBIX MapaMeTpoOB
TEXHOJIOTUYECKOI0 ITpoLecca, CBOMCTB ChIpbs U npoaykuuu (11K-1);

— CIIOCOOHOCTh Y4YacTBOBAaThb B COBEPIICHCTBOBAHWU TEXHOJOTHYECKHX IIPOIIECCOB C
MO3UIUI DHEPTO- U PECypcocOEpeKeHUsI, MUHIMH3AINH BO3JACHCTBUS HA OKPYKAIOIIYIO CPEIy
(IIK-2);

— cOcOOHOCTh HMCIIOJIB30BaTh HOPMATUBHEIE TOKYMEHTHI 10 Ka4eCTBY, CTaHIAPTH3AINH
u ceprudukanuy npoaykToB u u3nenui (11K-4);

— CHOCOOHOCTh BBIOMPATh TEXHMUYECKHWE CPEICTBA M TEXHOJIOTWH, HAIpaBIICHHBIE Ha
MHUHHUMH3AIIAI0 aHTPOMOTEHHOTO BO3ICUCTBHS Ha okpyxatomryto cpeay (ITK-5);

— CIMOCOOHOCTH UCTOIB30BaTh YJIEMEHTHI SKOJIOr0-d)KOHOMUYECKOTO aHAIHN3a B CO3JaHHUH
sHEpro- u pecypcocoeperaromux texnHonoruit (ITK-8);

3namp:

. 3aKOHO/ATEeNbHbIE M HOPMAaTHBHBIC MPAaBOBBIC AaKTHl, PETIaAMEHTHPYIOIINE
JeSITeIbHOCTD MPEIIPUSATHS;

. OCHOBHBIC  TNPHHIMIIBI ~ OpPTaHM3allMM  XMMHUYECKOTO  IIPOM3BOJCTBA, €TI0
UEPApPXUUECKYIO CTPYKTYPY, METO/BI OIIeHKH 3()()eKTUBHOCTU MPOU3BOJICTBA;

. NPUHIWINAIBHBIE  KOHCTPYKIMM  MEMOpaHHBIX  DJIEMEHTOB, MOAYyNell |
anmnaparos;

. NPUHIOMIBL  Pa3pabOTKM M pacdyeTa TEXHOJOTMYECKHX CXEeM MeMOpaHHBIX
YCTaHOBOK;

. OCHOBBI ()yHKIITHOHHPOBAHUS PHIHKA MEMOPAaHHOI TEXHOJIOTHH.

Ymemn:

. UCTIONIB30BATh  PE3yJAbTAaThl  JIAOOPATOPHBIX  HMCCIEAOBAaHMH B pacuerax
MeMOpaHHBIX YCTaHOBOK;

. BBITIOJIHATh M YUTATh YEPTEKU TEXHUYECKUX M3JENUI C Yy9EeTOM JeHCTBYIOIINX
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CTaH/IapTOB;

. pa3pabaThIBaTh TEXHOJOTUYECKHE CXEMbl MEMOpPAaHHBIX YCTaHOBOK;

. onpeAensaTh MecTo U A(P(PEKTUBHOCTH WCIONB30BAHMS CTaAUU MEMOpPaHHOTO
pazzieNeHns B TEXHOJIOTHYECKON cXxeMe MPOU3BO/ICTBA;

. OIIpeNeNIATh CE0ECTOMMOCTD MPOIYKIIUH;

Bnaaoemw:

. METOAAaMHU pacyera pabovux mapaMmeTpoB Mpolecca MEMOPaHHOTO pa3IeIeHus;

. croco0aMu ¥ IpueMaMiu U300pakeHHs TPEIMETOB Ha TJIOCKOCTH;

. MeToAaMu aHanu3a A((EKTUBHOCTH pabOThl  OTHENBHBIX AaNmaparoB U
XUMHYECKOT0 TPOU3BOJICTBA B LIEJIOM;

. METOJIaMH BBIOOpA ONITUMATBLHOU KOHCTPYKIIUA MEMOPAHHOTO MOIYJIS;

. HaBbIKAMU pPACYETOB 10 HKOHOMHYECKOMY OOOCHOBAaHHUIO BBIOOpa CHIPHS,

HHEPreTUUECKUX CPEICTB U PallMOHATbHOMY Pa3MELIEHUIO IPEAIPUITH;

3. Kpartkoe cogep:xanue TUCUMIIIMHBI:

1. CocraBiieHue 10roBopa ¢ 3aKa34ynuKoM:

HcnonuuTens — yupexieHHas KOHCAJITUHTOBas KOMIaHUs; 3aKa3uuK — 110 YCMOTPEHUIO
PYKOBOIUTENSA; TEKCT Jorosopa — mo Hopmam ['paxnanckoro Konekca P®; HanMeHoBaHue
pabotel « «Pa3paboTka Ou3Hec-TUIaHA NOPEIIPUATHS....»; LI€Ha JOroBOpa YCTaHaBIUBAETCS
CTYACHTOM (aBTOPOM); CPOK ACUCTBUS — IO yIEOHOMY IJIaHY.

2. CocraBnenue Texaudeckoro 3aganus k goropopy (mo 'OCT 15.201-2000):

MECTO pa3MeEIleHus; MPUBSA3KA K JCHCTBYIOIIEMY MPEANPHUATHIO (€CITU MMEETCs); 1Ieb
IIPOEKTa; COCTaB MPOEKTUPYEMOTO MpeAnpusaTus (0T CKJada A0 OYUCTHBIX); padoure MIIOIIaIu;
YPOBEHb  aBTOMAaTHU3allid; pEXUM  pabOThl; MoiiKa, CTepuiau3anus, NpodUIaKTHKa
00opynoBaHus; KiaccupUKaIUs TOMEIICHH; pecypc 000pyI0BaHUs; TEXHUKA O€30MacHOCTH 1
OXpaHa TpyJa; 3aliTa OKpYKaIoLIel cpebl; o0ecreyeHne KaueCcTBa; IKOHOMUYECKHE OLICHKH.

3. CuHTE3 TEXHOJIOTHYECKOU CXEMBbI MPOU3BOJICTBA:

NPUHATHE TPUHIUIHAIBHBIX PEIIeHU MO BBIOOPY M TOCIENOBATEIBHOCTU CTaIH, C
Y4€TOM BO3MOXKHBIX PELMKIOB, BHIBOJA M BBOJIa MPOMEKYTOUYHBIX MPOIYKTOB U PEAreHTOB, C
OTIpeNIeJICHUEM OTXOJIOB; COCTaBJIIEHUE OJIOK-CXEMBI IPOU3BOJCTBA C H300paKEHHUEM BCEX
BXOJIALINX, BEIXOAAIIUX U PELUKIOBBIX TOTOKOB.

4. Pacuer marepuanbpHOro Oananca.
5. Pacuer temnoBoro 6anaHca:
6. Pacuet 1 BbI0Op BCIOMOTaTENEHOTO 000PYIOBAHUS:

M0 pe3yibTaTaM MaTepHaTbHOTO U TEIUIOBOTO PAaCUYEeTOB PACCUMTHIBAIOTCS OCHOBHBIE
napaMeTpsl 000pyIOBaHUs, IO KOTOPBIM €r0 MOXKHO BBHIOpATh B KATAJIOTaX; ONMPEAEISETCS THIL,
pa3Mepsl M KOJIMYECTBO E€IMHUIl KaXJIO0ro BuAa o0OpyaoBaHHs (HACOCHI, KOMIIPECCOPHI,
€MKOCTH, TEIUIOOOMEHHHUKH, (UIBTPHI, APOOUIIKH, CMECUTENH, CYIIWIKH, J03aTOPBI,
dbacoBoUHBIE arperaThl, a0copOephl, peKTU(PUKAIMOHHBIE KOJIOHHBI, PEAKTOPHI U T.1.).

7. BrinonHenue yepTexa anmnapaTypHO-TEXHOJIOTHUECKOH cxeMbl 1o HopmaMm ECKJ]
C COCTaBJICHHEM cTeIU(UKAIIIN 000PYTOBaAHUS.

8. ITpunsTtue pemwenuii no KUIInA:

OTIpe/IeNIsIeTCSl MEepeYeHb BCEX KOHTPOJIUPYEMBIX MapaMeTpPOB IO TEXHOJOTHYECKOU
cxeme (pacxoll, YpOBEHb, TeMIeparypa, aaBieHue, pH, coaepkaHue KOHKPETHBIX
KOMIIOHEHTOB);  ONPENENSIOTCS  Mpeneibl  JIOMYyCTUMOro  KojeOaHHs  KOHTPOJIHUPYEMBIX
apaMeTpoB; OMPEACNseTCS MEePeYeHbh BCEX aBTOMATHUYECKH MOJICPKUBAECMBIX I1apaMeTpPOB;
pa3pabaThIBalOTCS CXEMbl AaBTOMATHUECKOIO MOJAJEp)KaHUs IMapamMeTpoB (IaTYMK YpPOBHS —
HACOC, JATYUK JIaBJICHHUS — JPOCCENb, pacxoa — Oaiimac W T.I.); BCE MPUHATHIE PEHICHHS TIO0
KUITuA n3zo0pakaroTcst Ha anmapaTypHO-TEXHOJIOTHIECKON cXeMe.

4. O0beM yueOHOM JUCUUIJIMHBI

| Buss! yue6HOi paGoTEl | B3E | B akanewm. uacax
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O01mast Tpy10eMKOCTh JUCUMIIMHBI 10 Y4eOHOMY TJIAHY 2 72
AyIMTOpHBIC 3aAHATHS: 1 36
71a00paTOpHbIE 3aHSTHS 1 36
CamocrosiTesbHast padoTa: 1 36
Buabl koHTpOJIA: 3a4€T ¢ OLEeHKOM

Buasl yueOHOI paboThI 3E | B actpoHoM. "acax

O0mast Tpy10eMKOCTh JUCUMIIMHBI 110 Y4eOHOMY TJIAHY 54

1a00paTOPHBIE 3aHATHS 27

CamocrosiTesbHast padoTa: 27

B

2
AyIMTOpHBIEC 3aAHATHS: 1 27

1

1

1

CamocTosiTeJIbHOE H3yUYeHHe Pa3/iei0B T CHUTITHHbI 27

Buabl koHTpOJIA: 3a4€T ¢ OLEeHKOI

AHHOTan U padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
KypcoBoii npoekT no nnHoBanuoHHbIM matepuasiam (b1.B./1B.10.02)

1. Heab AMCUMIVIMHBI — CYIIECTBEHHOE paCUIMPEHHE, CUCTEeMaTH3allMs 3HAHWN B
o0yacTu oOpraHM3alil U YIOpPaBIEHUS pecypcaMu XUMHUYECKMX IPOM3BOJACTB Ha IpUMEpE
O0OBEKTOB, WCIOIB3YEeMBIX TIPU BBITIOJHEHUH BBIMYCKHON KBaTU(UKAIHOHHOW pPabOThI
Oakamnaspa.

Jucuunnuna «KypcoBoil MpOeKT M0 MHHOBAIIMOHHBIM MaTepHaliam» MO3BOJISIET OCBOUTh
OCHOBHbBIE TOJIOKEHHS CIEAYIOUIMX pa3esioB: KOMIUIEKCHBIM aHallu3 W OlleHKa Leled u
PECYPCOB XMMHKO-TEXHOJIOTHYECKOTO MPOIIecca, UCMOIb30BaHNE METOAUYECKOTO 00eCreYeHHUs
3aJa4  ONTUMHU3ALMU  XMUMHKO-TEXHOJOTMYECKHX  MPOLECCOB B  pecypcocOepekeHUH,
OpPTaHHU3AI[MOHHO-D)KOHOMHYECKHE ¥ TEXHOJOTMYECKHe pacdyéThl OOBEKTOB XUMHUYECKOU
TEXHOJIOTMH, NHHOBALUA ¥ KOMMEpLHAIU3alusi B TEXHOJIOIUH, TECTUPOBaHUE pa3pabOTOK Jis
OIICHKH 3(PPEKTUBHOCTH UCTIOJIL30BAHUSI MHHOBAIIMOHHBIX MAaTEPUAIIOB.

Henu u 3amauu JUCHUIUIMHBI JOCTUTAIOTCS C TIOMOIIBIO:

— TEOPEeTUYECKOW W TPAKTHYECKON TOJArOTOBKH CTYACHTOB B O0JIACTH JHEPro- H
pecypcocOepekeHuss XUMUYECKUX, HePTeXUMUYECKUX U OMOTEXHOJIOTUYECKUX ITPOU3BO/ICTB,

— MOJCIHUPOBAHUS OPraHU3ALMOHHO-YIIPABICHYECKUX U TEXHOJIOTMUYECKUX MPOLECCOB
Ha BCEX ATanax *KU3HEHHOTO [UKJIa (YHKIIMOHUPOBAHUS XUMHKO-TEXHOJIOTHYECKON CUCTEMBI;

— W3Yy4YeHHs MPHUHIMIIOB TPOIECCOB HMHHOBAIIMM M KOMMEPIHAIU3AUA OOBEKTOB
XUMHYECKHX OTpaciieil IPOMBILIUIEHHOCTH

— H3y4YeHHUs MPHUMEPOB MPAKTUYECKOM peaTu3aliud BSHEpro- pecypcocOeperaronmx
MPOLIECCOB XUMUKO-TEXHOJIOTMYECKUX CUCTEM.

2. B pe3yabrare wuU3yYeHUH JUCHMILUIMHBI O0y4YyalIUiicss MO mNporpamMmme
0akajaBpHaTa q0JIKEH:

Oonadamp cneayrOMMU KOMIETEHIIUSIMU

— CHOCOOHOCTh OCYHIECTBIIATH TEXHOJNOTUYECKUH TMPOIECC B COOTBETCTBHH C
peraaMeHTOM M HCIOJIb30BaTh TEXHUYECKUE CPEACTBA AJI U3MEPEHHs] OCHOBHBIX MapaMeTpoB
TEXHOJIOTMYECKOI0 ITpoLecca, CBOMCTB ChIpbs U npoaykuuu (11K-1);

— CIIOCOOHOCTh Y4YacTBOBAaThb B COBEPIICHCTBOBAHWU TEXHOJOTHYECKHX IIPOIIECCOB C
MO3UIUI DHEPTO- U PECypcocOepeKeHUsl, MUHIMH3AINN BO3JACHCTBUS HAa OKPYKAIOIIYIO CPEIy
(IIK-2);

— cOCOOHOCTh HMCIIOJIB30BaTh HOPMATUBHEIE TOKYMEHTHI 110 Ka4eCTBY, CTaHIAPTH3AINH
u ceprudukanuy npoaykToB u u3aenui (I11K-4);

— CHOCOOHOCTh BBIOMPATh TEXHMUYECKHWE CPEICTBA M TEXHOJIOTUH, HAIpaBIICHHBIE Ha
MHUHHUMH3AIIAI0 aHTPOMOTEHHOTO BO3IEUCTBHS Ha okpyxatomryto cpeay (ITK-5);

— CIOCOOHOCTH UCTOIB30BaTh JIEMEHTHI SKOJIOr0-d)KOHOMUYECKOTO aHAIHM3a B CO3JaHHUH
3HEepro- u pecypcocoeperaromux texnonoruit (ITK-8);
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B pesynbprare uzydeHus: AUCHUIUIMHBI CTYICHT JIOJKEH

3Hamb:

— TNOPUHIUOBL CHCTEMHOrO0 aHaluM3a M HX NOpPUMEHEHHWE B 3aJayax dSHEPro-
pecypcocOepekeHrsl 00bEKTOB XUMHUYECKON TEXHOJIOTHH;

—  QIrOpUTMBI  TEXHUKO-DKOHOMHUYECKOrOo  aHanmu3a d()PEKTUBHOCTH  XUMHUKO-
TEXHOJIOTHYECKUX CHCTEM;

— CHOCOOBI  MPEACTABIICHUS W  HWHTEPOPETAlMH  PE3yIbTaTOB  IPOIECCOB
KOMMEpLHATU3alii THHOBALIMOHHBIX pa3paboToK;

— OCOOCHHOCTH TPUKIAIHBIX HHKEHEPHO-TEXHUYECKUX 3a/lad OOBEKTOB XUMHUYECKOM
TEXHOJIOTHH.

ymembp:

— MNPUMEHATh METOJbl KOMMEpPLHAIU3ANN Ha Pa3JW4HBIX dTalax XU3HEHHOrO IUKJIA
XUMHUKO-TEXHOJIOTHUYECKUX CUCTEM;

— HCIIOJIb30BaTh COBPEMEHHOE METOJUYECKOE 00eCleYeHHe TEXHHKO-IKOHOMHUYECKOTO
aHaJIM3a MHHOBALIMOHHBIX XUMUKO-TEXHOJIOTHUYECKUX CUCTEM.

enaoemsn:

— IPUHIMIIAMU MOJICIIUPOBAHUS XUMUKO-TEXHOJIOTUYECKHUX MTPOLIECCOB;

— aJrOPUTMUYECKUM M TPOrpaMMHBIM OOECIEYEHHEM pEeHIeHHs] OpraHU3alMOHHO-
YIPABJICHUYECKUX, TEXHUKO-IKOHOMUYECKUX U TEXHOJOTUYECKUX 3a/1ay.

3. Kpartkoe cogep:xanue JUCUMIIMHBI.

Beenenue.

OmpeneneHne  XMMHUKO-TEXHOJOTMYECKOIO  Ipollecca B COCTaBE€  XHMHKO-
texHonoruueckoil cucremsl (XTC). Llenn u pesynprarsl XTII. Mcnonbp3oBaHue MeTOI0IOTHH
CHUCTEMHOI'0 aHaJIu3a.

PazpaboTka opraHu3allnOHHO-TEXHOJIOTHYECKON MOJIEIH.

Ompenenenue 1enei U pecypcoB XMMHUKO-TEXHOJOTHUECKOU cucTteMbl. Kitaccudukamms
U XapaKTePUCTUKH PECYpPCOB XUMHUKO-TEXHOJOTMUECKoro mpouecca B cocrtae XTC.
HopmatuBHble u persiameHTupytomue 1okyMeHTsl. Onpenenenue 3tanoB XTC. Hukn Jemunra.
XuMuKo-TexHosornueckue npoueccsl B coctaBe XTC. Jlekomnosunus. Omnpenenenue
npuHIunoB ynpasieHus X TII. @opmupoBanue ctpykrypHoit moaenu XTC u XTII.

Pacuér u onieHKa BIUsAHUE PECYPCOB HA PE3YNbTAT XUMHUKO-TEXHOJIOTMYECKOTO IIpolLiecca.

Cnemudukamus texnonoruii. Texuomormueckue pacuétel XTII. TexHomormyeckue u
opranuzainoHHo-Texuuueckue rmnokazarenn XTC wu  XTII. OntumMusanuss  XMMHKO-
TEXHOJIOTMYECKUX  mporeccoB. OnTuMusupyemble W ONTHUMHU3UPYIOIIHME  IEPEMEHHBIE.
TexHoMOTHUYECKHE U  OPraHU3alMOHHO-3KOHOMHYECKHE orpaHudyeHus. OpraHuzanuoHHO-
texHosiornueckue mokaszarenu XTIl m XTC. Ananus, kimaccudukanus W OICHKA BIUSHUS
nokasareneii Ha pesynbraThl ¢yHkunonupoBanusi XTC. Kpurepunm s¢dextuBHOCTH (115
WHHOBAIIMOHHBIX MaTepuaioB B coctaBe X TC).

TeXHUKO-DKOHOMUYECKHI aHamu3 (PYHKIMOHHUPOBAHUS XHMHKO-TEXHOJIOTHYECKOTO
nporecca

B3auMHoOe BiMSHUE TEXHMKO-3KOHOMHUYECKHX, OPraHU3alMOHHBIX U TEXHOJIOTHYECKUX
nokazateneid XTC (Ha mpuMepe MHHOBAIIMOHHBIX MaTepuaiioB) Kommeprimanuzanus u Tpanchep
MHHOBAIIMOHHBIX TEXHOJIOTHil. [IpakTuueckas peanuzanus. Amnanuz CpEeJICTB
KoMMepluanu3anuu  TexHomoruii. KowmmekcHas omenka pecypcoB XTC kak  (akTopoB
KOMMEpIMATU3alud U TpaHchepa TEXHOJNOTUH C Y4ETOM HCHOJIB30BaHUS HWHHOBAIIMOHHBIX
MaTtepuanoB. Peanu3anus TEXHUKO-9KOHOMUYECKUX PEIIEHN HHHOBAIMOHHBIX TEXHOJIOTHI

4.00beM yueOHO# JUCUMIIIMHBI

Bunpbr yue6HOM paboThI B 3E B akanmem. yacax
O0mas TpyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY 2 72
IUIAHY
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AyIMTOpPHbIE 3aHATHS: 1 36

7a00paTOpHbIC 3aHATHS 1 36
CamocTosiTesibHast padora: 1 36
Buabl KOHTpOJIA: 3a4éT ¢ omeHkKo
Bunast yueOHoI paboThI B 3E B actponom.

yacax
O0mast Tpy10eMKOCTh JUCUMILIMHBI 10 y4eOHOMY 2 54
IUIAHY
AyIMTOpPHbIE 3aHATHS: 1 27

7a00paTOpHbIC 3aHATHS 1 27
CamocrosiTesibHast padora: 1 27

CamocrosiTeJibHOE H3yYeHHEe Pa3/ies 0B AUCHUIVINHBL | 1 27
Buabl koHTpOJIA: 3a4€T ¢ OLEeHKOI

4.5. IlpakTukn
AHHOTaIUA padoyeil NPorpaMmal

YuyeOHasi MPaKTHKA: MPAKTHKA MO MOJY4YeHUI0 MEPBUYHBLIX MPOoQecCHOHATBHBIX
YMEHHIi ¥ HABBIKOB, B TOM 4YHCJIe B TOM 4YHCJ/ie MEPBUYHBIX YMeHHiI U HABBIKOB HAYYHO-
uccjaeaoBaTeabckoi aesateabHocTu (b2.B.01 (Y))

1. Heab mnpoxoxkaeHUs Y4eOHON TMPAKTUKH SIBISETCS TMONYYCHHE OakaiaBpaMu
MEPBUYHBIX MPOPECCHOHAIBHBIX YMEHUN U HABBIKOB. YueOHas MpaKTHKa MOXKET MPOBOJUTHCS B
CTPYKTYpPHBIX TOJApa3JeNCHUsX yHUBepcuTera. CpOKM TPOXOXKACHUS YUEOHOW MPaKTUKU
YCTaHABIIMBAIOTCS B COOTBETCTBUU C YYEOHBIM IJIAHOM MOATOTOBKH.

2. B pe3yiabTare NPOXOXKIEHUS] TMPAKTHKH O0y4YawIIWiicsi MO0 mporpamme
0akajlaBpUaTa J0JIKeH :

oénademsp CIEeNyIOIMMUA KOMIETCHIUSMU:

CIIOCOOHOCTBIO ~ OCYILECTBIISITh ~TEXHOJIOTMYECKUH TMpolecc B  COOTBETCTBHUH C
pEerIaMeHTOM M HCIIOJIb30BAaTh TEXHUYECKUE CPEACTBA AJII M3MEPEHHsS] OCHOBHBIX MapaMeTpOB
TEXHOJIOTHYECKOTO TPOoIiecca, CBOMCTB chIpbs U npoaykiuu (I1K-1);

CIIOCOOHOCTBIO  CJEIUTh 33  BBIIOJIHEHHEM TIPAaBHJI TEXHHKH  OE30MaCHOCTH,
MPOU3BOJICTBEHHOW CaHUTapuUM, IMOXXKAapHOW O€30macHOCTM W HOPM OXpaHbl Tpyda Ha
npennpusatusax (I11K-6);

NPUPOAHBIX  CpEl,  HCIOJIb30BaThb  KOMIBIOTEPHBIE  CpEACTBA B HAy4yHO-
uccienoarensckoit padore (I1K-14);

CIIOCOOHOCTBIO  TUIAHUPOBATh  OKCHEPUMEHTAIbHBbIE  MCCIEJIOBAaHUS,  IOIYy4aThb,
00pabaTbIBaTh U aHATU3UPOBATh MoNydeHHbIe pe3ynbTathl (I1K-15);

3. Kpartkoe cogep:xanue JUCUMIJIMHBI.

YyeOHass MpakTUKa MOXET TPOBOAMTHCS B CTPYKTYPHBIX — TOJpa3felieHUsX
yauBepcutTera. CpoKu MPOXOXKJIEHUS YUeOHOM MPaKTUKW YCTaHABIMBAIOTCS B COOTBETCTBUU C
y4eOHBIM TIJIAHOM TTOJITOTOBKH.

4 O0beM yueOHOI NPAKTHKH

O6Bem
Bunpl yue6HOM paboThI B 3aueTHBIX B akaznem.
eMHUIIAX yacax

O01mas Tpya10eMKOCTh TUCHUILUIUHBI 10 Y4eOHOMY 3,0 108
IUIAHY

AyAUTOPHBIE 3AHATHUS: - -
CamocrositesqbHasi padora (CP): 3,0 108
WunuBuayansHOE 3aqaHne 0,5 18
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CamocTosITeTbHOE OCBOCHUE 3HAHUN, YMEHUUN U 2,5 90
HaBBIKOB 10 IpOrpaMMe y4eOHOW MPaKTUKU

Bua KoHTpOJIA: 3a4eT / IK3aMeH 3a4deT ¢ OLEHKOM

O6beMm
Bunpl yue6HOM paboThI B 3aueTHBIX B acTpoHOM.
CAUHHUILIaX qacax

O01mas Tpya10eMKOCTh TUCHUILUIUHBI 10 Y4eOHOMY 3,0 81
TUIAHY
AyJAUTOpPHBbIE 3AHATHS: - -
CamocrositesbHas padora (CP): 3,0 81
WHnuBuayansHOE 3aqaHue 0,5 13,5
CamocTosTeTbHOE OCBOCHUE 3HAHUN, YMEHUUN 1 2,5 67,5
HaBBIKOB 10 IpOrpaMMe y4eOHOM MPaKTUKU

Bua KoHTpOJIA: 3a4eT / IK3aMeH 3a4deT ¢ OLEHKOM

AHHOTaIUA padoyeil NPorpaMmal
IIpou3BoacTBeHHAsI MPAKTUKA: MPAKTUKA M0 MOJYy4eHUIO MPO(ecCHOHATBHBIX YMEHUIl U
onbITa npodeccuonaabHoi geareabHocT (b2.B.03(I1))

1. IeJb10 TPOU3BOJACTBEHHON MIPAKTHKH SIBISIETCS MOTYYCHHE OaKaTaBpaMu MEPBUIHOTO
OTbITa MPOPECCUOHATBHON AESITETbHOCTH.

2. B pe3yabTaTre mNpoXo:KAeHHs MNPAKTUKH oOydamoluiics 10 MporpaMmme
0akaJlaBpUaTa J0JIKeH:

061a0emsb CIEeyIOUUMU KOMIIETCHIUSIMU:

- CIIOCOOHOCTBIO OCYIIECTBIISTh TEXHOJOTUYECKUI MPOIECC B COOTBETCTBUU C
pEerIaMeHTOM M HCIIOJIb30BAaTh TEXHUYECKUE CPEACTBA AJII M3MEPEHHs] OCHOBHBIX MapaMeTpOB
TEXHOJIOTHYECKOTO TPOoIecca, CBOMCTB chIpbs U npoaykiuu (I1K-1);

- CIOCOOHOCTBIO YU4aCTBOBATh B COBEPIICHCTBOBAHUN TEXHOJIOTHMUYECKHUX MPOIIECCOB
C TIO3UIIMI SHEPTO- U PECYPCOCOSPeKEHIS, MUHIMU3AINH BO3ICUCTBUS HA OKPYKAIOIIYIO CPEey
(IIK-2);

- CIOCOOHOCTBIO HCIIOJB30BaTh COBPEMEHHBbIE HH(GOPMAIMOHHBIE TEXHOJIOTHH,
MPOBOJIUTH 00pabOTKy MH(POPMAIIMK C UCMOJIB30BAHUEM MPHUKIAAHBIX MPOrpaMM U 0a3 JaHHBIX
JUTSL pacueTa TEXHOJOTUYECKUX MapaMeTpoB OOOPYIAOBAHHS WU MOHHTOPHUHTA MPUPOAHBIX CpEll
(IIK-3);

- CIIOCOOHOCTBIO ~ HCIIOJIb30BAaTh ~ HOPMATHUBHBIE JOKYMEHTHl IO  KayecTBY,
CTaHAapTH3aIUu U cepTudukauu npoayktos u uzaenuii (I1K-4);

- TOTOBHOCTBIO  OOOCHOBBIBATH  KOHKPETHBIE TEXHHYECKHUE PEIICHHS IpH
pa3paboTKe TEXHOJOTHYECKUX TMPOIECCOB; BBHIOMPATh TEXHUYECKUE CPEACTBA M TEXHOJOTHH,
HaIpaBJeHHbIC HA MUHUMH3AIIAIO aHTPOTIOTEHHOTO BO3/IeHCTBHsI Ha okpyxkarotryto cpeny (ITK-
5);

- CIIOCOOHOCTBIO CIIEUTh 32 BBINOJHEHUEM TMPABWJI TEXHUKH O€30MacHOCTH,
MPOU3BOJICTBEHHOW CaHUTApUM, TMOKAPHOW OE30macHOCTH W HOPM OXpaHbl Tpyda Ha
npeanpustusax (I1K-6);

- TOTOBHOCTBIO OCBaMBaTh M IKCILTyaTUPOBAaTh HOBOE O0OpYyIOBaHHUE, MPUHUMATD
y4acTue B HATAXKUBAHUU, TEXHUYECKUX OCMOTPaX, TEKYIIMX PEMOHTaX, MPOBEPKE TEXHUIECKOTO
COCTOSTHHSI 000py0oBaHus U miporpaMMHubIX cpeacTs (I1K-7);

- CIOCOOHOCTBIO HCIOJNb30BaTh AJIEMEHTHI IKOJIOTO-3KOHOMHUYECKOr0 aHallh3a B
CO3JJaHUU DPHEPTO- U pecypcocoeperatomux TexHomaorui (I[1K-8);

- TOTOBHOCTBIO H3y4aTh HAYYHO-TEXHHUYECKYI0 HWH(OPMAINIO, aHAIU3UPOBATh
OTEUYECTBEHHBIN U 3apyOeKHBIN ONBIT 0 TemaTuke uccienoBanuii (ITK-13);

- CIIOCOOHOCTBIO MIPUMCHSITh COBpEMEHHBIC METO/IBI WCCIICTOBAHHSI
TEXHOJIOTUYECKHX MPOIECCOB U
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- MPUPOAHBIX  Cpell, HCIOIb30BaTh

uccienoarensckoit padore (I1K-14);

KOMITBIOTCPHBIC

CpelcTBa B

Hay4HO-

- CIIOCOOHOCTBIO TUIAHUPOBATh JKCIIEPUMEHTAIBHBIE HCCIE0OBAaHUS, IOIY4aTh,
00pabaTbIBaTh U aHAJTM3UPOBATh MoNydeHHble pe3ynbTathl (I1K-15);
- CIIOCOOHOCTBIO MOJEJIUPOBATh 3HEPro- M pecypcocOeperaroiue IMporeccs B

npombinuieHHoCcTH (ITK-16).

3 KpaTkoe cofep:kaHNe TEXHOJIOTHYECKOI MPAKTUKHU
3akperuieHue TEOPETHUYSCKUX 3HaHWH, IMONyYCHHBIX OOYYAIONIMMHUCS TpPU HW3YYCHHH

porpaMMsbl OakajiaBpuara

4 O0beM NMPOU3BOJACTBEHHOM NMPAKTHKH

O0BeM
Bugbl yue6HOM pabOTHI B 3a4eTHBIX B akazem.
eIMHUIIAX gacax
O01mas Tpya0eMKOCTh JUCHUIIMHBI 10 Y4eOHOMY 3,0 108
TJIAHy
AyYAUTOpPHBIE 3aHATHS: - -
CamocrositesbHas padora (CP): 3,0 108
WunuBuayanpHOE 3aaHUE 0,5 18
CaMOoCTOsITETbHOE OCBOCHUE 3HAHUMN, YMEHUN U 2,5 36
HAaBBIKOB I10 IIPOrpaMMe IPOU3BOACTBEHHON IPAKTUKH
Buja koHTpOJISi: 3a4eT / IK3aMeH 3adeT ¢ OIEHKOH

O6Bem
Bugbl yue6HOM pabOTHI B 3aueTHBIX B acTpoHOM.
eAMHUTIAX yacax

O01mas Tpya0eMKOCTh JUCHUIIMHBI 10 Y4eOHOMY 3,0 81
TJIAHY

AyYAUTOpPHBIE 3aHATHS: - -
CamocrositesbHas padora (CP): 3,0 81
NunuBuayanpHOE 3aaHUE 0,5 13,5
CamocTrosiTeTbHOE OCBOCHHE 3HAHUN, YMEHUH 1 2,5 67,5

HABBIKOB 110 TpOrpaMMe MPOU3BOJCTBEHHON MPAKTUKHI

Buja koHTpoOJISi: 3a4eT / IK3aMeH

3a4eT ¢ OLEHKOM

AHHOTanus pado4eil NporpaMmsl
IIpou3BoacTBeHHAS MPAKTHKA: HAYYHO-HCCaenoBareabckas padora (b2.B.02 (H))

1. Heaplo HayuyHBIX HCCIEIOBAHUN SBIIETCS (OPMHUpPOBAHUE TPO(PECCHOHAIBHOTO
OIBITAa CAMOCTOSITENILHOTO BEICHUS HAYYHBIX HCCIIEIOBAHUN.

2. B pe3yabTaTe BBINOJHEHHS HAYYHO-MCCJIE0BaTeNbCKON padoThl 00ydyarommiics
10 nporpamMMe 0aKajaBpuaTa J0JKeH:

061a0emb CIEeIyIOUMMUA KOMIETCHIUSMU:
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- CIIOCOOHOCTBIO ~ OCYILECTBIISITh  TEXHOJIOTMYECKUH TMpolecc B  COOTBETCTBHUH C
periaMeHTOM M UCIOJIb30BaTh TEXHUYECKHE CPEACTBA JUISI U3MEPEHUS OCHOBHBIX MApaMETpPOB
TEXHOJIOTHYECKOTO TpoIiecca, CBOMCTB chIpbs U npoaykiuu (I1K-1);
- CIOCOOHOCTBIO Y4acTBOBaTh B COBEPILIEHCTBOBAHMHM TEXHOJIOTMYECKUX TPOIIECCOB C
MO3UIUI PHEPTO- U pecypcocOepekeHnsi, MUHUMH3AIMN BO3ACUCTBUS Ha OKPYXKAIOIIYIO Cpeny
(TIK-2);
- CIIOCOOHOCTBIO UCIOJIB30BATH COBPEMEHHbBIE MH(OPMALIMOHHbBIE TEXHOJIOTHH, TPOBOIUTh
00paboTKy HHGOPMAIIMH C UCTIOJIH30BAHUEM MPHUKIIATHBIX MPOTpaMM H 06a3 JaHHBIX IS pacuera
TEXHOJIOTUYECKUX MapaMeTpoB 000pyAOBaHUS U MOHUTOpHUHTA NpUpoHbIX cpexn (ITK-3);
- CIIOCOOHOCTBIO MCIIOJIb30BaTh HOPMAaTHUBHBIE JTOKYMEHTHI 10 KayeCTBY, CTaHAAPTU3ALUU
u ceptuukanuu npoaykroB u uznenuit (I11K-4);
- TOTOBHOCTBIO OOOCHOBBIBATH KOHKPETHBIE TEXHHYECKHE pEUICHHUsS IpU pa3padoTke
TEXHOJOTMYECKHUX MPOIIECCOB; BHIOMpATh TEXHUUECKUE CPEJCTBA U TEXHOJOTHH, HApaBiICHHbIC
Ha MUHUMH3AIUI0 aHTPOTIOTEHHOTO BO3/ICHCTBUS Ha OKpyxkKatoilyto cpeny (ITK-5);
- CIOCOOHOCTBIO ~ CIEAWTh 32  BBINOJHEHMEM TPABWJI  TEXHUKHM  O€30MacHOCTH,
NPOM3BOJICTBEHHON CaHUTapuH, IOXKapHOH Oe30macHOCTH W HOPM OXpaHbl TpyJda Ha
npeanpustusax (I1K-6);
- TOTOBHOCTBIO OCBaMBaTh U 3KCILUIyaTHUPOBAaTh HOBOE 00OpYyIOBaHUE, TPUHUMATh ydacTHe
B HAJIOXUBAHUU, TEXHUYECKHX OCMOTpax, TEKYIIMX pPEMOHTaX, MPOBEPKE TEXHUYECKOIO
COCTOSIHUSI 000pYyAOBaHuUs U nporpaMmHbIX cpeacts (I1K-7);
- CIIOCOOHOCTBIO MCIIONB30BATh AJIEMEHTHI SKOJIOT0-9KOHOMHYECKOT0 aHallu3a B CO3aHUU
3HEpro- u pecypcocoeperaromux texnonoruit (ITK-8);
- TOTOBHOCTBIO ~ H3Yy4aThb  HAy4YHO-TEXHMYECKYI0  HMH(GOpMallMIO0,  aHAJIU3UPOBATh
OTEUECTBEHHBINA U 3apyOCKHBINM OMBIT 1O TeMaTuke uccinenoBanuii (ITK-13);
- CIIOCOOHOCTBIO MPHUMEHATH COBPEMEHHBIE METOJAbl HCCIIEJOBAHUSI TEXHOJOTHYECKHUX
IPOIIECCOB U
- OPUPOJHBIX  CpEel,  HCHOJBb30BaTh  KOMIIBIOTEPHBIE  CpeICTBA B HAy4dyHO-
uccienoarensckoit padore (I1K-14);
- CIOCOOHOCTBIO  IUIAHUPOBATh  AKCIEPUMEHTAIbHBIE  MCCIEJOBAaHUS,  IOJYy4Yarh,
0o0pabaTbIBaTh U aHAJTM3UPOBATh MoNydeHHble pe3ynbTathl (I1K-15);
- CIOCOOHOCTBIO  MOJICIMPOBAaTh JHEPro- M pecypcocOeperaroniye Mpouecchl B
npombinuieHHocTH (ITK-16).

3 Kpartkoe conep:xxanmne

Hay4nble ncciaenoBanus o TeMe BBITYCKHON KBATH(UKAITMOHHON PabOTHI.

4 O0beM AUCHUNJIMHBI

Bunsl yueOHoI paboThI Obpem
B 3E B akazeM. yacax

OO0mas TpyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 3,0 108
AyIMTOpPHbIE 3aHATHS: - -
CamocrositesbHas padora (CP): 3,0 108
WunuBuayanpHOE 3a1aHUE 1,0 36
CaMOCTOSITETbHOE OCBOCHUE 3HAHUIW, YMEHHUI M HABBIKOB 2,0 72

Buja koHTpoOJISi: 3a4eT / IK3aMeH 3auer

O0bem
Bunpr yue6HOM paboThI B 3ayerHBIX B actponom.
€IMHUIIAX yacax

O01mas Tpya0eMKOCTh JUCHUIIMHBI 10 Y4eOHOMY 3,0 81
ILUIAHY
AyAUTOpPHBbIE 3aHATHS: - -
CamocrositesbHas padora (CP): 3,0 81
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NunuBuyansHOE 3a1aHUE 1,0 27
CaMocToATEIbHOE OCBOCHUE 3HAHUMN, YMEHUHN U 2,0 54
HAaBBIKOB I10 TPOTrpamMMe TPEITUTIIOMHON MPAKTHKN

Buja koHTpOJISi: 3a4eT / IK3aMeH 3auer

AHHOTaIUA padoyeil NIpPorpaMmal
Ipeaaguniaomuas npakruka (b2.B.04 (II)).

1. Heab mpenaunaioMHONW MPAaKTHUKUA - BBIMTOJHEHHE BBIMMYCKHOW KBaTW(DUKAIIMOHHOMN
paboTbl W TEMaTHYECKH CBsi3aHa C BBITYCKHOM KBaIM(UKALMOHHOW paboroil. OO0beM
MPEIIUTIIIOMHOM MPAKTUKK cocTaBisieT 324 yaca (9 3ET).

2. B pe3yabTare MNpOXO0xkIeHHSs MNPAKTUKM O00y4yalolUiicsi 10 mporpamMmme
0akajaBpuAaTa J0JKEeH OBJIAeTh CJIeyIOIMMH KOMIIeTeHIIUsIMU:

- CIOCOOHOCTBIO OCYHIECTBIISITH TEXHOJOTUYECKUI MPOLECC B COOTBETCTBUU C
peraaMeHToOM M HCIOJIb30BaTh TEXHUYECKUE CPEACTBA AJII M3MEPEHHs] OCHOBHBIX MapaMeTpoB
TEXHOJIOTUYECKOI0 IIpoLecca, CBOMCTB ChIpbs U npoaykuuu (11K-1);

- CIIOCOOHOCTBIO Y4acTBOBATh B COBEPIICHCTBOBAHUN TEXHOJOTMUECKUX MPOIIECCOB
C TIO3UIIMI 3HEPTO- U pecypcocOepexeHmsl, MUHUMU3AINK BO3IEHCTBUS HAa OKPYKAIOIIYIO Cpely
(TIK-2);

- CIIOCOOHOCTBIO HCIOJIB30BAaTh COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTHUH,
IPOBOIUTH 00pabOTKY MH(OPMAIMK C UCIOIB30BAHUEM MPHUKIAIHBIX IPOrpaMM M 0a3 JTaHHBIX
JUIsL pacueTa TEXHOJOTHYECKUX MapaMeTpoB OOOPYIOBAHMSI U MOHMTOPUHIA MPUPOAHBIX Cpel
(TIK-3);

- CIOCOOHOCTBIO ~ MCIIOJIb30BaTh ~HOPMAaTHBHBIC JIOKYMEHTHl TI0  KayecTBY,
CTaHJApTH3aIMU U cepTUUKaK MpoaykToB u m3aenuii (I11K-4);

- TOTOBHOCTBIO  OOOCHOBBIBaTh  KOHKPETHBIE TEXHMYECKHE pEUIeHHs] MpH
pa3paboTKe TEXHOJIOTMUYECKUX MPOIECCOB; BBHIOMPATh TEXHUYECKHUE CPEACTBA U TEXHOJIOTHUH,
HalpaBJIeHHbIE HA MUHUMHU3AIIUIO aHTPOIIOTE€HHOTO BO3ACHCTBHS Ha OKpyxkarouryto cpexy (ITK-
5);

- CIOCOOHOCTBIO CIIEUTH 3a BBHINOJHEHHUEM IMPaBWJI TEXHUKH OE€30MacHOCTH,
IPOM3BOJICTBEHHON CaHUTapuH, IOXKapHOH Oe30macHOCTH W HOPM OXpaHbl TpyJda Ha
npeanpustusax (I1K-6);

- TOTOBHOCTBIO OCBAaWBAaTh M IKCIUTyaTUPOBaTh HOBOE 00OpyIOBaHME, NPUHUMATh
y4acTue B HATAKMBAHUU, TEXHUYECKUX OCMOTpaX, TEKYIIMX PEMOHTaX, IPOBEPKE TEXHUUECKOTO
COCTOSIHUSI 000pYyAOBaHuUs U MporpaMMHbIX cpeacts (I1K-7);

- CIOCOOHOCTBIO HCIOJB30BATH 3JEMEHTHl JKOJIOT0-3KOHOMHYECKOTO aHalu3a B
CO3JIaHUM HEPro- u pecypcocodeperarommx rexuonoruit (I1K-8);

- TOTOBHOCTBIO M3y4aTh HAayYHO-TEXHHYECKYI0 HWH(POpPMAINIO, aHAIU3UPOBATH
OTEUYECTBEHHBIN U 3apyOCKHBIN OMBIT 1O TeMaTuke uccinenoBanuii (ITK-13);

- CIIOCOOHOCTBIO MPUMEHSITh COBpEMEHHbBIE METO/IbI UCCJIEIOBAHMUS
TEXHOJIOTUYECKHUX MPOIECCOB U

- NPUPOAHBIX CpEel, WCIOJNb30BaTh KOMIIBIOTEPHbIE CpEACTBA B  HAy4dHO-
uccienoarensckoit padore (I1K-14);

- CIOCOOHOCTBIO TUIAHUPOBATh JKCIIEPUMEHTAIBHBIE HCCIEOBAaHUS, IOTY4YaTh,
0o0pabaTbIBaTh U aHATM3UPOBATh MoNydeHHbIe pe3ynbTatsl (I1K-15);

- CIIOCOOHOCTBIO MOJENIMPOBATh 3HEPro- U pecypcocOeperaronye Mporecchl B
npomsiiieHHoctH (I1K-16).

3 Kparkoe coaepxanue npeJIuiioOMHOH NMPAKTUKH

[Ipuobperenne 3HaHWIT W HABBIKOB 10 OpPraHM3ALMU U YIPABJICHUIO OTACIHHBIMH
JTanamu U MporpaMMaMy MPOBEIEHUS HAYUHBIX HCCIEI0BAaHUN M TEXHUYECKHUX Pa3pabOoToK.
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I/I3yquHe OKOHOMHUKH HW OpraHu3anuu MIpOUu3BOJACTBA,

OXpaHbI

TPyJda, OXpPaHbI

OKpY)Xarolled cpeapl, Mep TEXHUKH Oe30macHOCTH B MacmTabax OTHAEIeHMs, y4yacTKa

HIPEATPUITHS.

[ToaroToBKa WCXOMHBIX JaHHBIX JUISI BBITTOJTHEHHS BBITYCKHOW KBaTH(UKAITMOHHON

paboThI.

4 O0beM npeIuIJIOMHOM NPAKTHKH

O0BeM
Bugbl yue6HOM pabOTHI B 3a4eTHBIX B akazeM.
eIMHUIIaX yacax
O01mas Tpya0eMKOCTh JUCHUIIMHBI 10 Y4eOHOMY 9,0 324
TJIAHYy
AyJAUTOpPHBbIE 3aHATHS: - -
CamocrositesbHas padora (CP): 9,0 324
WunuBuayanpHOE 3aaHUE 1,0 36
CaMOoCTOsITETbHOE OCBOCHUE 3HAHUMN, YMEHUUN U 8,0 288
HABBIKOB I10 TPOTrpamMMe MPeAIUIIIOMHON MPAKTUKU
Bua koHTpOJIA: 3aUueT / IK3aMeH 3adeT ¢ OLEHKOM

O06vem
Buner yaeGHOM paboThl B 3a4eTHBIX B actponom.
eIUHHIIAX gacax
O01mas Tpya0eMKOCTh JUCHUIIMHBI 10 Y4eOHOMY 9,0 243
TJIAHy
AyAUTOpPHBbIE 3aHATHS: - -
CamocrositesbHas padora (CP): 9,0 243
WunuBuayanpHOE 3aaHUE 1,0 27
CaMOoCTOsITETbHOE OCBOCHUE 3HAHUMN, YMEHUUN U 8,0 216
HABBIKOB I10 TPOTrpamMMe MPEAUIIIOMHON MPAKTHUKU
Buja koHTpOJISi: 3a4eT / IK3aMeH 3adeT ¢ OIEHKOH

AHHOTaNuA padoyeil MporpaMmmbl

3ammTa BHINYCKHON KBAJTU(UKANMOHHOI padoThl, BKJIIOYAas MOAr0TOBKY K Mpoueaype
3amMThI 1 mpouenypy 3ammthl (b3.5.01)

1. Leap rocynapcTBeHHON HMTOrOBOW aTTeCTAIMM — OOBCKTHUBHAS OIICHKA YPOBHS
c(hOpMUPOBAHHOCTH  OOIIEKYJIBTYPHBIX, OOMIENPOPECCHOHANBHBIX U  MPOodhecCHuOHATBHBIX
KOMIIETEHIIMI BBITYCKHUKA YHUBEPCUTETA, €M0 TOTOBHOCTH K BBIIMOJIHEHHIO PO(ECCHOHATBHBIX

3a1ad.

3amaun rocyJiapCcTBeHHONl HWTOrOBOM aTTECTAIIMM — YCTAaHOBJICHHE COOTBETCTBHS

COJIEpXKaHUs, YPOBHS M KauecTBa TMOJATOTOBKM BbIMycKHHKa TpeboBanusm DPI'OC BO;
MOTHBAIIHSI BHITYCKHUKOB Ha JlalbHEHINee MOBBIIICHUE YPOBHSI KOMIETCHTHOCTH B M30paHHOU
chepe npodeccnoHaATBHON ACATEIHPHOCTH HAa OCHOBE YIIYOJICHUS M PACIIUPECHHS MOTYYCHHBIX
3HAaHUH W HaBBIKOB IIyTeM IMPOJOJDKEHHUS IO3HABATENBbHOM JeATeNbHOCTH B cdepe
MPAKTUYECKOTO MPUMEHEHUS 3HAHUM 1 KOMITETCHIUM.

2. BbInycKHHK, OCBOMBIIMH MNporpamMmy 0akajaBpuara, [I0JUKeH 00Ja1aTh
CIeYIOIIUMH KOMIMETEeHIUSIMH:

- CIIOCOOHOCTBIO HCIOJB30BATh OCHOBBI (MIOCOPCKUX 3HAHUU a1 (POPMUPOBAHUS
MupoBo33peHueckoi mozunuu (OK-1);

- CIIOCOOHOCTBIO aHAIM3MPOBATH OCHOBHBIE 3TAlbl U 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHs o01ecTBa s GopMupoBaHus TpaxaaHckoi no3unuu (OK-2);
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- CIOCOOHOCTBIO MCIIOJIB30BaTh OCHOBBI SKOHOMHUYECKHUX 3HAHUU B Pa3NUUHBIX chepax
x)usHeaestenpHocTh (OK-3);

- CIOCOOHOCTBIO HCIOJB30BATh OCHOBBI TPABOBBIX 3HAHWUU B pa3iInyHbIX chepax
x)usHeaesTenpHocT (OK-4);

- CIIOCOOHOCTHIO K KOMMYHHKAIIMM B YCTHOM M HMHCbMEHHOW (OpMax Ha PYCCKOM H
WHOCTPAaHHOM  sI3bIKax JUIg pelIeHHs 3aJad MEXKJIMYHOCTHOIO U MEXKYJIbTYPHOTO
B3aumozeiictaus (OK-5);

- CIIOCOOHOCTHIO paboTaTh B KOJUIEKTHBE, TOJIEPAHTHO BOCIPHUHHMATH COLIMANIBHBIE,
THUYECKHE, KOH(ecCHoHaNbHbIe U KyabTypHbIe pasnnuus (OK-6);

- CIIOCOOHOCTHIO K caMOOpraHu3aiy u camooopazosanuto (OK-7);

- CIIOCOOHOCTBIO HCIIOJIb30BAaTh METOABI M CpeACTBAa (DU3MUECKOW KYNbTYpPBI JUIS
obecrieueHust MOJTHOIICHHOM COIMaabHOM U mpodeccnoHanbHOM nesrenbHocTu (OK-8);

- CIIOCOOHOCTBIO MCMOJIb30BATh MPUEMBI TIEPBOM MOMOILM, METOJIBI 3AIUTHI B YCIOBUAX
uype3BbrYaiiHbIX cutyaruit (OK-9).

- CHoCOOHOCTBIO pelIaTh CTaHAAPTHBIC 3a/aud MPOQPECCHOHATBHON NEATETbHOCTH Ha
OCHOBE WH(OPMAITMOHHOW U OMOIHOTrpadUIeCcKOil KyIbTyphl C MPUMEHEHHEM WH(OPMAIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJOTHMA M C YY4eTOM OCHOBHBIX TpeOoBaHMiI WH(DOPMAIIMOHHON
6e3onacuoctu (OIIK-1);

- CMOCOOHOCTBIO MCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX TUCIMIUIMH B
npodecCuoHaNbHOM  AESITENbHOCTH, MPUMEHSATH METOJbl MaTeMaTHUYeCKOro aHaiu3a u
MOJICJIMPOBAHUS, TEOPETUUECKOI0 U dKCepuMeHTalIbHOTro uccienoBanus (OI1K-2);

- CIIOCOOHOCTHIO UCTIOIB30BaTh OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI JIJIsl TOHUMaHUs
OKpyaroliero Mupa u ssienuii npuposl (OIIK-3);

- CIHOCOOHOCTBIO OCYIIECTBJISATH TEXHOJOTMYECKUH TMPOLECC B COOTBETCTBUH C
pEraMeHTOM M HCIIOJIb30BaTh TEXHUYECKUE CPEACTBA AJII M3MEPEHHS] OCHOBHBIX MapaMeTpOB
TEXHOJIOTHYECKOTO TPOoIiecca, CBOMCTB chIpbs U npoaykiuu (I1K-1);

- CIOCOOHOCTBIO YYacTBOBAaTh B COBEPIIEHCTBOBAHUHM TEXHOJOTHUYECKUX IPOLIECCOB C
MO3UIUI HEPTO- U pecypcocOepekeHusi, MUHUMH3AIMN BO3JACUCTBUS Ha OKPYXKAIOIIYIO Cpeny
(TIK-2);

- CHOCOOHOCTHIO HCIOJB30BaTh COBPEMEHHbIE HMH()OPMAIIMOHHBIE TEXHOJIOTHH,
IPOBOIUTH 00pabOTKY MH(OPMAIMK C UCIOIB30BAHUEM MPHUKIAIHBIX IPOTrpaMM M 0a3 JTaHHBIX
JUIsL pacueTa TEXHOJOTHYECKUX MapaMeTpoB OOOPYIAOBAHMSI U MOHMTOPUHIA MPUPOAHBIX Cpel
(TIK-3);

- CIIOCOOHOCTHIO HCTIOIB30BaTh HOPMATUBHBIE JOKYMEHTHI IO KaUeCTBY, CTaHAapTU3ALUN
u ceptuukanuu npoaykroB u uznenuit (I1K-4);

- TOTOBHOCTHIO OOOCHOBBIBATh KOHKPETHBIE TEXHHUYECKHE pEIleHUs Mpu pazpaboTke
TEXHOJIOTHYECKHX TPOIIECCOB; BHIOMPATh TEXHUUECKUE CPEJCTBA U TEXHOJIOTHH, HAPaBICHHBIC
Ha MUHUMHM3AIIMIO aHTPONIOTEHHOT'0 BO3ICHCTBHS Ha okpyxkatomyto cpeny (I1K-5);

- CIIOCOOHOCTBIO CJICUTHh 32 BBHINOJHEHHEM MpaBWJI TEXHUKH O€30MacHOCTH,
MIPOU3BOJICTBEHHOW CaHUTapUM, IMOXKApHOW O€30macHOCTM W HOPM OXpaHbl Tpylda Ha
npennpusatusax (I11K-6);

- TOTOBHOCTBIO OCBauMBaTh U OKCIUTyaTHPOBAThb HOBOE OOOpYyAOBaHUE, NPUHUMATH
y4acTue B HATAXKUBAHUU, TEXHUYECKUX OCMOTPaX, TEKYIIMX PEMOHTaX, MPOBEPKE TEXHUIESCKOTO
COCTOSTHHSI 000pyA0oBaHus U iporpaMMHbIX cpeAacTs (I1K-7);

- CIIOCOOHOCTBIO HCIIOJIB30BaTh DJEMEHTHI JKOJIOT0-’)KOHOMHYECKOTO0 aHaliu3a B
CO3JITaHUU YHEPTO- U pecypcocoeperatomux TexHomaorui (I[1K-8);

- TOTOBHOCTHIO M3y4aTh HAy4YHO-TEXHUYECKYI0 HH(POpPMAIUIO, aHAIM3UPOBATH
OTEUECTBEHHBIN U 3apyOCKHBIN OMBIT 1O TeMaTuke uccinenoBanuii (ITK-13);

- CIOCOOHOCTBIO MPHUMEHSTH COBPEMEHHBIE METOJIbI HCCIICAOBAHUS TEXHOJIOTMYECKHX
IPOLECCOB U TMPUPOIHBIX Cpel, HCIONb30BaTh KOMIIBIOTEPHBIE CpEACTBA B HAy4yHO-
uccienoarensckoit padore (I1K-14);
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- CHOCOOHOCTBIO TUIAHHUPOBATh AKCIEPUMEHTAIbHBIC HCCIEAOBAHUS, IOTYYaTh,
00pabaThIBaTh M aHAIM3UPOBATH MoJydeHHbIe pe3ynbTathl (I1K-15);

- CIIOCOOHOCTBIO MOJETHPOBATh SHEPro- M pecypcocOeperaromye Mporecch B
npombinuieaHocTH ([1K-16);

3aBepuaronMM 3TarnoM oOyueHHs Mo HampasieHuto noarotoBku 18.03.02 Duepro- u
pecypcocOeperaromniie Iporecchl B XMMUUYECKON TEXHOJIOTHH, HEPTEXUMUN U OMOTEXHOJIOTHH,
npodunto «PannoHabHOE HCIIOB30BAHUE CHIPHEBBIX M SHEPTreTUYECKUX PECYypCOB» SBISETCS
3aIMTa BBITYCKHON KBAM(UKAIIMOHHON pabOThI OakaiaBpa.

B pesynbrare npoxoxaeHUsi rocyJapCTBEHHON HWTOTOBOM aTTecTaluy (BBITOJIHEHHS
BBITTYCKHOM KBAJIM(PUKAIIMOHHON pabOThI) CTYICHT JOJIKEH:

3Hamp:

— TMOPSIIOK OpraHW3alluy, MJIAHUPOBAaHUS M MPOBEIEHHUS HAay4YHO-HCCIIEI0BATEIbCKUX
paboT C UCTIOH30BAHUEM TMOCIICTHIX HAYYHO-TEXHIUYECKHUX JOCTIKCHUN B JAHHON 001acTu;

—  (pU3UKO-XMMHUYECKUE OCHOBBI TEXHOJIOTUN B 00JIaCTH OXpaHbl OKPYXKAIOLIEH Cpebl U
PaIlMOHATILHOTO HUCIIOJIb30BAHUS TPUPOJHBIX PECYPCOB;

— OCHOBHBIE TPeOOBaHUS K MPECTABICHUIO PE3YIHTATOB MMPOBEIECHHOTO UCCIICOBAHHUS
B BUJIC HAYYHOT'O OTYETAa, CTAThH U JOKIA/A;

ymembs:

—  CaMOCTOSITENIPHO BBISIBJIATH MEPCICKTHUBHBIC HANPABICHUS HAYYHBIX HCCIICIOBaHUM,
000OCHOBBIBAaTh AaKTyalbHOCTb, TEOPETHUECKYI0 M TMPAKTUYECKYI) 3HAYUMOCTH MPOOIEMBI,
IPOBOAMUTH JKCIEPUMEHTANbHbIE HCCIENOBAaHUS, aHAIM3UPOBATh U  HMHTEPIPETUPOBATH
MOJTy4YEHHBIC PE3YIbTAThL;

—  OCYHICCTBIIATh MOWCK, 00pabOTKY M aHaJIM3 HAyYHO-TEXHMYECKOW HMH(OpMAIUu 1o
TeMe BBINOIHSIEMON paboThl, B TOM YHCJIE C TPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA;

— paboTaTh HA COBPEMEHHBIX MPUOOPaxX, OPraHN30BBIBATH MPOBEJICHNUE SKCIIEPUMEHTOB
U VCTIBITAaHUH, IPOBOJUTH UX 00Pa0OTKY U aHAIU3UPOBAThH PE3yIbTATHI;

— pa3pabaTbIBaTh pEKOMEHIAIINU 110 TPUMEeHEHHI0 pe3ynbTaToB BKP Ha mpakTuke

e1a0emou:

— METOJOJIOTHUE W METOAUMKOW IPOBEICHHMS HAyYHBIX HCCIIEIOBAHUN;, HaBbIKAMH
CaMOCTOSITEIbHOW Hay9HOU U MCCIIEA0BATEIIbCKON padOTHI;

— HaBbIKaMU Pa0bOTHl B KOJIJICKTHBE, TUIAHUPOBATh U OPTaHU30BHIBATH KOJIJICKTUBHBIC
HAy4YHBIC HCCJICIOBAHUS; OBJIA/IEBATh COBPEMEHHBIMH METOJaMH WCCIEAOBAHUS M aHaIn3a
MOCTaBJICHHBIX MTPOOJIEM;

— CIIOCOOHOCTBIO peIIaTh TOCTaBICHHBIC 3aJa4yd, HCIONB3yS YMCHHS W HABBIKH B
OpTraHU3aIMN HAYIHO-HCCIIEA0BATEIHCKUX U TEXHOJIOTHUECKUX PadoT.

3. Kparkoe coaep:kaHue rocyiapcTBeHHOI HTOr0OBOM aTTeCTALMHI

I'ocynapcTBeHHass uTOroBas arrecralus oOydaroUIMXCs B (OpMe 3allUThl BBITYCKHON
KBAJTM(HUKAIIMOHHONH paboThl MPOBOAMTCA TOCYAAPCTBEHHOW HK3aMEHAIIMOHHON KOMHCCHEH
(I'SK).

3amyTa BBITYCKHON KBaJTM(UKAIMOHHONW paboTHI SBISETCS 00sA3aTENbHON Mpole ypon
UTOTOBOM  TOCYAapCTBEHHOM aTTeCTallud CTYAEHTOB BBICHIMX Y4YEOHBIX  3aBEJCHH,
3aBepIIAONIMX OO0y4YeHHE [0 HANpaBJICHHUIO MHOATOTOBKM OakanmaBpuata. OHa TPOBOIUTCS
nyOoJIMYHO Ha OTKpBITOM 3acepaHuu ['OK cornacHo yTBep)KIEHHOMY JI€KaHAaTOM Trpaduky, Ha
KOTOPOM MOTYT IIPUCYTCTBOBATh BCE JKEJIAIOLIHE.

Marepuainsl, peacTaBIsgeMble K 3alIUTE:

BBIITYCKHAas! KBaJIM(UKAIMOHHAs paboTa (OsSCHUTEIbHAS 3aIIUCKA);

3ajaHue Ha BeItonHenne BKP;

0T13bIB pykoBoautens BKP;

peuen3us Ha BKP;

npe3eHTanys (pa3IaToYHbIi MaTepua), MOANUCaHHAs PYKOBOIUTEIEM;

JOKJIaI.
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B 3agaun I'OK BXonsT BBISBIEHUE MOATOTOBICHHOCTH CTYJEHTa K MPO(heCCHOHATLHOM
JEATETLHOCTH W TPUHATHE pEIICHUS O BO3MOXXHOCTH TPUCBOCHUS €MY KBaIU(PUKAINH
«baxayaspy.

Pemenne o mpucykaeHWM BBITYCKHUKY KBaM(PUKAIMK «OakamaBpy MPUHUMAETCS Ha
3aceqanuu ['OK mpocTeiM OONBIIMHCTBOM MPH OTKPHITOM TOJIOCOBAHHH WJICHOB KOMHCCHUHU Ha
OCHOBAaHMHU PE3YJIbTATOB HWTOTOBBIX HCIBITAHWN. Pe3ynabTarbl ONpeaessitoTcs OLEHKAMHU
«OTIIMYHO», «XOPOLLIO», «YIOBIECTBOPUTEIILHO», «HEYAOBIETBOPUTEIBHO.

OOyuaromuiicsi UMeeT TpaBO IMOAAaTh B alC/UBIIIMOHHYI0O KOMHCCHIO amellIsIuI0 O
HapyILIEHUH, [10 €r0 MHEHHUIO, YCTAHOBJIEHHOW MPOLEYPhI 3aLUThI

4. O0beM rocy1apcTBeHHOI UTOTOBOM aTTeCTAMU

lNocynapcTBeHHass WTOTrOBasi aTTeCcTallUsl MPOXOAUT B 8 cemecTpe Ha 0Oa3e 3HAHUH,
IIOJIyYEHHBIX CTyJIEHTaMU IpU HM3ydyeHUW AucuuiuiuH HanpasieHus 18.03.01 Xwumwnueckas
TEXHOJOrus mpodusb «XUMHUYECKass TEXHOJOTHS TYroIJIaBKMX HEMETAUIMYECKUX U
CUJIMKATHBIX MaTEPHAIIOBY.

Kontpone 3HaHmii  00y4aromuxcs, TOJIYYEHHBIX TPU  OCBOCHHHW  OCHOBHOM
0o0pa3oBaTeNbHOW  MPOrpamMMbl,  OCYIIECTBIsieTcE B (opMe  3alIUThl  BBITYCKHOU
KBATH(UKAIIMOHHON pabOThI M MPUCBOCHUS KBaTU(UKAIIUN «OaKaaBpy.

Bcero
Bunast yueOHOI paboThI B 3au. B akaz. wacax
el. )
OO0mas TpyA0eMKOCTb M CHHMILJIMHBI 110 6 216
y4eOHOMY IJIAHY
CamocrositesbHas padora (CP): 6 216
Brimonnenue, Hanucanue u opopMiIeHHE 6 216
BKP
Bua konurpous: 3ammura BKP +
Bcero
Bunaer yue6HOM paboThI B 3au. B aka, wacax
el. '
O0mast Tpy10eMKOCTb JUCUHUILJIMHBI MO 6 162
y4eOHOMY ILIAHY
CamocrositesbHas padora (CP): 6 162
Brimonnenue, Hanucanue u 0OpMIICHHE 6 162
BKP
Buja koutpoas: 3amura BKP +

4.7. ®aKkyIbTATHBBI
AHHOTanuA padoyeil MporpaMmmbl
IlepeBon HayuHo-TexHH4Yeckoi JuTeparypsl (PT/1.B.01)

1. Heab AMCUMIUIMHBI — MPUOOPETCHUE OOYYAIOIIMMUCS OO0IIeH, KOMMYHUKATUBHOU H
npoeCCHOHATBLHON KOMIIETCHIIMH, YpPOBEHb KOTOPBIX Ha OTAEIBHBIX JTanax s3bIKOBOU
MOJTOTOBKU IO3BOJISIET BBINOJHATH pPa3IMyHble BUIBI MPO(eccHOHAbHO OPHUEHTHUPOBAHHOIO
IepeBO/Ia B MPOU3BOICTBEHHON U HAYYHOM JEATEIbHOCTH.

2. B pe3yabrare wuU3yYeHHUs JUCUHUILIMHBI OOy4Yamouuiicsi 10 MporpaMmme
O0akaJlaBpHAaTa J10JI/KEH:
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Ooénadamp cneyomuMU KOMIETEHIIUSIMHU:

— CIOCOOHOCTh K KOMMYHHMKAIIMM B YCTHOW M TMUCHBMEHHOW (opMax Ha PYCCKOM W
HHOCTpaHHOM A3bIKAX JJIA peuicHuAd 3aaa4d MEKIINYHOCTHOI'O u MCKKYJIbTYPHOTO
B3aumoeicteus (OK-5).

— TOTOBHOCTHIO HM3y4yaTh HAYYHO-TEXHMYECKYI0 HH(POPMALUIO, AaHAJIU3UPOBAThH
OTEUECTBEHHBIN U 3apyOCKHBIN OMBIT 1O TeMaTuke ucciuenoBanuii (ITK-13);

3namop:

— OCHOBHBIE CIIOCOOBI JOCTHIKEHHS SKBHBAJICHTHOCTH B IIEPEBOJIC;

— OCHOBHBIC MTPHUEMBI TICPCBO/JIA;

SI3BIKOBYIO HOPMY ¥ OCHOBHBIE (DYHKIIHH SI3bIKA KaK CHCTEMBI;

— J0CTAaTO4YHOC [Jid BBIIOJHCHHA TNCPCBOJA KOJIHUYCCTBO JICKCUYCCKUX CIAWHMUIL,
(bpazeosorn3MOB, B TOM YHCJIE CONUATBHBIX TEPMHHOB U JIMHTBOCTPAHOBETYECKIX pEaInii;

ymemp:

— MPUMEHSATH OCHOBHBIC ITPHEMBI TTEPEBO/IA;

— OCYLIECTBIISITh IMUCHMEHHBIM TIEpPEeBOA C COOJIIOJCHHEM HOPM JICKCHUECKOU
9KBHUBAJICHTHOCTH, COOJIFOICHUEM IPaMMaTHYECKUX, CHHTAKCUYECKUX U CTHIIMCTUICCKUX HOPM;

— 0(hOopMITATH TEKCT TIEPEBO/Ia B KOMITBIOTEPHOM TEKCTOBOM PEIaKTOPE;

— OCYIIECTBISTh IEPEBOJ C COOJIOJCHUEM HOPM JIEKCHYECKOW HKBHUBAJICHTHOCTH,
CO6JIIOI[€HI/IGM rpaMMaTu4CCKuX, CHHTAKCUYCCKUX U CTUIIMCTUYCCKUX HOPM TCKCTA MECPCBOJA U
TEMITIOPATHHBIX XapaKTEPUCTHK UCXOJHOTO TEKCTa;

enademu:

— METOJAMKOM MpPEeanepeBOAUYECKOro aHali3a TEKCTa, CIOCOOCTBYIOIIEH TOYHOMY
BOCTIPUSATHIO UCXOJTHOTO BBICKA3BIBAHUS;

— METOJUKON MOJrOTOBKM K BBIMIOJHEHUIO MEpeBOJa, BKJIKOYAsl MOMCK MH(OpMalMU B
CIIPaBOYHOM, CIIELUATIbHOM JINTEpAaType U KOMIIBIOTEPHBIX CETHX;

— OCHOBaMH CHCTEMBl COKpAIllEHHOW MEepeBOJYECKOW 3amucyh TpPHU  BbIMOJIHEHUH
NepeBo/Ia;

— OCHOBHOW MHOSI3bIYHON TEPMUHOJIOTHEN CIIEIIMATIbHOCTH;

— OCHOBaMH pedeprpoBaHUS U AHHOTHPOBAHUS JINTEPATYPHI 1O CHEITHATLHOCTH.

3. Kpartkoe coagep:xaHue JTUCUMIIIMHBI:

Beenenue. Ilpeamer u posb mepeBojja B COBPEMEHHOM O0IIecTBe. Pa3nudHbIC BHIIBI
nepeBojia. 3aJaud M MECTO Kypca B IMOATOTOBKE OakajliaBpa MO HAMpaBICHHUIO MOATOTOBKU
«JHepro- u pecypcocOeperarpimme Mporecchl B XUMHUYECKOW TEXHOJOTHH, HEe()TEXHUMHH U
OMOTEXHOIOTHI.

Mooyns 1. Ilepesod npednoxcenuii ¢ udospementvimu popmamu Indefinite, Continuous.

1.1. CpaBHeHue mopsiiKa CIOB B AHIVIMHCKOM M PYCCKOM NpeioxkeHusx. llepeBon
MIPOCTOTO MOBECTBOBATEIHLHOTO MPEJIOKEHUS HACTOSIIET0, OYAYIIEero U MPOIIeANIer0 BpEeMEHH.

OcoOeHHOCTH TEpeBOAa BONPOCUTENIBHBIX U  OTPHUIATEIBHBIX MPEAJIOKEHUNH B
pPa3IUYHBIX BpEMEHAX.

1.2 IlepeBon mpemoxxenuit Bo BpemeHax Indefinite, Continuous. UteHue u mepeBo.1 1o
teme "Xumus".

Mooynv 2. Ilepeso0o npeonodicenuti ¢ ucnoab3osanuem eudospemennvlx gopm Perfect,
Perfect Continuous.

2.1. TlepeBon mpemioxenuit Bo BpemeHax rpymnn Perfect, Perfect Continuous
(YyTBepAMTENbHbIE, BONPOCUTENbHBIE U OTpHLATENbHBIE (opMbl). OcOOEHHOCTH YHOTpeOIeHUs
BCIIOMOTaTeNbHBIX IJIaroJoB.

2.2 TlepeBonm crTpamareiapbHOro 3ajnora. TpymHble cllydad IEepeBOAa CTPAAATEeIbLHOTO
3ajora. YreHue u mepeBoa TeKcToB mo TeMe «Hayka m HayuHble MeToAb», «TeXHOIOTHS».
AKTHBU3AIUS JICKCUKH TIPOYUTAHHBIX TEKCTOB.
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2.3. IlepeBox npuaaTouHbIX npeanoxxkeHuil. [lpuaarounsie noyiexamue. I[Ipunarounsie
ckazyemble.  [Ipunmatounble  ompenenurtenbHble.  [lpumaTounsle  0OCTOSITENBCTBEHHBIE,
IPUIATOYHBIE JOTIOJHUTEIbHBIE.

2.4. Tunbl yCIOBHBIX TPEIJIOKECHHM, TTpaBUja U OCOOEHHOCTH WX mepeBoja. [IpakTuka
nepeBojla Ha IpHUMepax TEKCTOB  «Xumusa Oyoyweeon, «/I.U. Menoenees», «Hayka u
MEXHONO2USLY.

2.5. llepeBox mNpeasioKEHUH € Y4YETOM IIpaBWJIa corjacoBaHus BpeMmeH. llpsmas u
KOCBEHHAs peyb.

2.6. PaznuuHble BapuaHThI IEPEBOA CYIIECTBUTEIBHOTO B IPEAIOKEHUU.

2.7. MopnanbHBI€ Tarojabl © 0COOEHHOCTH UX TepeBoia. Pa3BuTre HABBHIKOB MEPEBOIa 1O
teme "Hayxka 3aBTpamnero aas".

2.8. CnenimanpHas TepMuHOJIOTHA 110 Teme "JlabopaTopus".

2.9. Coxkpamienusi. OcoOeHHOCTH WX TepeBo/ia. Pa3BuTre HaBBIKOB MEPEBOJIa HA IIPUMEPE
TeKcTOB 1o TeMme «Jlaboparopusy», «3mMepeHuss B XUMUN.

Mooyns 3. Ocobennocmu nepegooda NpediodceHull ¢ UCNOIb30BAHUEM HETUUHBIX DopM
enazona.

3.1. Hennunsie dopmel raarona. Mupuuutus (HeompenenenHas ¢opma riarona). Pomb
MH(UHUTUBA B IPEUIOKEHUH U BapUAHTHI IEpeBO/ia Ha pyccKuil sS3bIK. [IpuyacTtus u repyHaui.

3.2. VNudunutuBHeie 000poThl. OOGOPOT [OMOMHEHHE ¢ HWHPUHUTHBOM. BapuaHTbI
nmepeBojla Ha pycckuid s3blK. Tepmunonorus mno Teme "CoOBpeMEHHbIE SHEpPro- |
pecypcocOeperaromiie TeXHOIOTUuu'".

3.3. OOGopor momnexamee ¢ WHPUHUTABOM. Pa3nuuHble BapuaHTHI IEpPEBOJA.
Tepmunonorus no Teme "XuMu4eckast TEXHOJIOTH, HEPTEXUMHSI 1 OUOTEXHONIOTHA".

3.4. TlepeBon mpuyacTHBIX 000pPOTOB. AOCOMIOTHBIN MpuyacTHBIE OOOPOT M BapUaHTHI
nepeBoja. Pa3BuTue HaBBIKOB IIepeBoja 1o TeMme "buorexHosorus".

OO611ee KOJTMYECTBO MOJTYJIEH - 3.

4. O0beM yueOHOM JUCUUIIJIMHBI

B
. B akanewm.
Bunbr yue6HOM paboThI 3a4eTHBIX
gacax
SIMHUIIAX
O0mas TpyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 1 36
KonTakTHas padora (KP): 0,5 18
Jlek1u yueOnbvimM nAAHOM He NpedyCMOmpPeHbl - -
[Tpaktuueckue 3ausatus (I113) 0,5 18
JlaGopaTopHbI€ 3aHATHUS Y4eOHbIM NIAHOM He NPe0yCMOMpPEHbl - -
CamocrositesbHas padora (CP): 0,5 18
Y1paxHeHus 10 COOTBETCTBYIOIIUM pa3jeaaM AUCLUIIINHBI 0,5 18
Bua KoHTpOJIA: 324€T ¢ OLEHKOM
B
. B actponom.
Bunbr yue6HOM paboThI 3a4eTHBIX
qacax
SIMHUIIAX
O0mast Tpy10eMKOCTh JUCHUMIIMHBI 110 Y4eOHOMY IJIAHY 1 2y
KounraktHas pa6ora (KP): 0,5 13,5
Jlexuuu yyeOHbviM nianom ne npedycmompeHnl - -
[Tpaktrueckue 3ausatus (I113) 0,5 13,5
JlaGopaTopHbI€ 3aHATHUS Y4eOHbIM NIAHOM He NPe0yCMOMpPEHbl - -
CamocrositesibHas padora (CP): 0,5 13,5
YIpaxHeHus 10 COOTBETCTBYIOIIUM pa3jeaaM AUCIUIIINHBI 0,5 13,5
Buja KOHTpOJIsSi: 3a4€T ¢ OLEHKOM
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AHHOTanus pado4eil NporpaMmsl
I'paxxnanckas 3amura B upe3Bbluaiinbix cutyanusax (PTA.B.02)

1. IleJp AUCHUIUIMHBI --TIOATOTOBUTH CTYAEHTA K OCMBICICHHBIM IPaKTUYECKUM
NEUCTBUSAM IO OOECNEYeHHI0 CBOEH 0€30MacHOCTH M 3allUThl B YCIOBUSX BO3HMKHOBEHMSI
Ype3BbIYATHON CUTYyallul IPUPOIHOTO, TEXHOTEHHOI'O M BOEHHOI'O XapaKTepa.

OcHOBHOHM 3amauell UCUMIUIMHBI SBISETCS (OPMHUPOBAHWE YMEHUH W HAaBBIKOB,
NO3BOJISIOIIMX HAa OCHOBE H3YYEHHUS OINACHBIX U MOpaXaloUMx (HaKTOpOB Ype3BBIYANHBIX
CUTyallull TPUPOJHOTO, TEXHOICHHOTO M BOEHHOI'O XapakTepa, APYTMX ONAcHOCTEH YMENO
pemaTh BOMPOCHl CBOEH 0€30MacHOCTU C HUCIOJIB30BAHUEM CPEICTB CHUCTEMBI T'Pa)IaHCKOM
3aIUTHI.

2. B pe3yabTare 0CBOCHHS JUCHUIINHBI CTYACHT J0JIKEeH:

o6nademp CIEIYIOIAMA KOMIETCHIUAMMU:

- COCOOHOCTH HCIIOJIB30BaTh MPHEMBI MEPBOM MOMOIIM, METOMbI 3alUTHl B YCIOBUAX
uype3BbIYaitHbIX cutyaruii (OK-9)

3Hamp:

- XapaKTepUCTUKU HPUPOIHBIX OEICTBUI, TEXHOTEHHBIX aBapuil M  KaracTpod Ha
pazuanoHHO, XMMUYECKH U OMOJIOTHYECKH OMACHBIX 00BEKTaX, MOopakarore (hakTophl IPyrux
OITaCHOCTE;

- OCHOBBI BO3JICUCTBHUS ONACHBIX (PAKTOPOB UPE3BBIYAWHBIX CUTYallMid Ha YelloBeKa U
IIPUPOJHYIO CPey, AOIYCTUMBIE NPEACIbHBIE KPUTEPUH HEraTUBHOIO BO3JCHCTBHS;

- Mepbl 0e30MacHOro MOBEACHHs IpH MpeObIBaHUM B pailoHax (30HaX) IOXKapoB,
PaZnOaKTUBHOIO, XUMHUYECKOT0 U OMOJIOTMYECKOr0 3arpsi3HEHMS;

- crmocoObl M CpEeACTBA 3alUTHl YeJOBEKa OT BO3JEHCTBHSA MOpa)xaromux (pakTopoB
Ype3BbIYAHBIX CUTYallui IPUPOJHOTO, TEXHOTEHHOI'O U BOEHHOT'O XapakTepa.

ymemb:

- HCIIONB30BaTh CPEACTBA 3aILUTHI OPraHOB JbIXaHUS W KOXH, MEIULMHCKUE UL
CaMO3alllUThl ¥ OKa3aHUS IOMOLIH IPYTUM JIIOJSM;

- NPUMEHATH INEPBUYHBIC CPEICTBA IOXKAPOTYIIEHUS MU JIOKAJIU3aUUUd M TYLICHUS
1oKapa, BOHUKILETO B ayJUTOPUH (J1TabopaTopun);

- OKa3pIBaTh ce0e M JPYruM MOCTPaJaBUIMM MEAULUHCKYIO MOMOILb C UCIOJIb30BaHUEM
TaOEIbHBIX U MOAPYYHBIX MEAUIIMHCKUX CPEICTB.

enademp:

- npuéMaMy TMPOBEACHUS YaCTUYHON CaHWUTapHOW 00pabOTKH MpH BBIXOJE M3 pailoHa
(30HBI) PAIMOAKTUBHOTO, XUMHYECKOTO ¥ OMOJIOTHYECKOTO 3arpsi3HEHUS (3apaskeHHUs ),

- crioco0amMy ¥ TEXHOJIOTUSIMH 3aIUTHI B YPE3BBIYAWHBIX CUTYaLUsX.

3. Kpartkoe cogep:xanue JUCUMIJIMHBI.
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1. OnacHoctu mnpupojgHoro xapakrtepa. CTuxuiiHble O€IACTBHSA, SBJICHUS HPUPOIBI
pa3pyLIUTENbHON CHIIBI - 3€MJIETPSICEHUs, HABOJHEHHUS, CEIeBble MOTOKU, OMOJI3HHU, CHEKHBIE
3aHOCHI, U3BEPKEHHE BYIIKAHOB, 0OBAJIBI, 3aCYXH, yparansl, Oypu, OKapbl.

2. OmacHOCTM TEXHOTEHHOI'O XapakTepa. ABapuM W KaTacTpo(dbl Ha paJUalMOHHO
OIIAaCHOM OOBEKTE, XHUMHUYECKH OIAaCHOM OOBEKTe, OMOJOIrHYECKH OIIACHOM OOBEKTE, Ha
TpaHcmopTe  (OKEJIEe3HOOPOKHOM,  aBTOMOOWJIBHOM,  PEYHOM,  aBHAIlMOHHOM);  Ha
TUAPOCOOPYKEHUSX; HA KOMMYHAIIBHBIX CUCTEMaX KU3HE0OeCIeUeHHUS.

3. OnacHoCTH BOEHHOIO Xxapaktepa. lIpuMeHeHue OpyXKus MacCOBOr0 MOpPaKeHUS
(SIepHOro, XWMHUYECKOTO, OHMOJOTHMYECKOro), OOBIYHBIX CpPEACTB C  3aXHTaTeIbHBIM
HAIlOJJTHEHUEM, HOBBIX BHUJOB OpYXHS. 30HBI 3apak€HUS OT CPEICTB MOPAKEHUS U HX
BO3JICCTBUE HA HACEJICHUE U OKPYKAIOIIYIO MPUPOAHYIO CPELY.

4. TloxapnHas 0€30MAaCHOCTb — COCTOSIHUE 3alllMIICHHOCTH HACEeJIECHUs, HMYIIECTBa,
oOmecTBa W rocyaapcTtBa OT moxapoB. [lokapHas omacHOCTh (NMPUYUHBI BO3HUKHOBEHUS
MOXKapoB B 3JIaHMSX, JIECHBIE TMOXaphbl). Jlokanuzamus u TymeHue moxkapoB. I[lpocreiimue
TEXHUYECKUE cpeAcTBa noxkapoTyienus (oraerymurtenu Ol -8, OY-2) u npaBusia noib30BaHUs
UMU.

5. Kommuiekc MeponpusiTuil TpakJaHCKOM 3aIUThl HACEICHMSL.

Onosenienue 1 MHPOPMHUpPOBaHUE HacelneHUs 00 omacHocTu. [IpuHsTHE HaceneHueM
curHanoB omnosenieHus («Buumanue Bcem!», «Bosmymnas TpeBoray, «PagmanuonHas
OTIaCHOCTh», «XHUMHUECKasi TpeBoray, «OTO0OW OmacHOCTH») W TOPSIOK JICUCTBHUS IO HHUM.
OBakyalus HaceleHUs U3 30HBbI omacHocTH. CrocoObl 3BakyalMd ODKCTPEHHAs HIBaKyalus
CTYJEHTOB U3 ayAUTOPUU ITPU BOSHUKHOBEHUH IOKapa.

CpencrtBa nHauBHAYyaIbHOM 3amuThl opraHoB abixanusi (I'TI-7, I'TI-7B, TITI-9, P-2, V-
2K, PIIA-1, PIIT-67M, PVY-60M, «®enukcy», I'’I3K, AT, AI1T-3, TI3VY-K, UI1-4M, UII-5, UII-
6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) yenoBeka. MeIUIIMHCKHAE CPECTBA 3AIHTHI .

CpencTBa KOJUIEKTMBHOW 3alllUThl HaceneHus. Ha3zHaueHue,  3amuTHbBIE CBOWCTBA
yoexum. IIporuBopagmanuonnsie ykpbiTus (IIPY, mom3emHble NeEMIEXOIHBIE MEPEXOJBbI,
3arnyOJieHHbIE CTaHIMM METPOIOJUTEHA), MpOCTEHIINe YKPBITHS (TpaHLIeH, OKOIIbI,
nepeKpoIThie menn). [IpaBua 3anaTus yoexua.

6. Oka3zaHue TepBOM MEIUIIMHCKOM TMOMOIIM TMPU O0XKOrax, PAaHEHUAX, 3apaKCHUSX.
[IpoBenenne yacTUUHOM caHUTapHOUW OOpPaOOTKHM KOXKHBIX ITOKPOBOB YEIOBEKA MPH BBIXOAC U3
30H PaJMOAaKTUBHOTO, XMMHYECKOTO M OHOJOTUYECKOTO 3apaKeHUs (3arps3HEHUs), W3 30H
MOKapOB.

7. JInkBUaauus MOCIEACTBUI YpE3BbIYANHON CUTyaluu. PaguanioHHass 1 XUMHYECKas
pa3Benka odara TOpakeHHs (3apakeHus). ABapHiitHO-cmacatenbHble paboThl. CreruanbHas
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (I€3aKTUBALMs, Jerazamus, JIe3uH(EKIns,
JI€3UHCEKLUS

8. DkcTpeHHas »dBakyalus €3 ayauTopuu (JabopaTopuu) B YCIOBUSX IOXKapa,
pPaAMaIMOHHOTO, XUMHUYECKOTO, OMOJIOTHYECKOTO 3arpsi3HEHUs TEPPUTOPUU C MCTIOIB30BAHUEM
npocrermux cpencts 3ammuThl («Denuxcy, ['JI3K, mpotusorasza I'TI-7 ¢ JII1T-3).

4. O0beM yueOHOM JUCUUIIJIMHBI

Bun yae6HOM paboThI B 3aueTHbIX equHMnax | B akagem. yacax
O01mas Tpy10eMKOCTh TUCHUIIHHBI 1 36
AyIMTOpPHbIE 3aHATHS: 0,5 18
Jlexiun 0,5 18
CamocrosiTesbHasi padora 0,5 18
[TonroroBka K KOHTPOJBHBIM paboTam 0,5 18

Bl/l[l HTOTOBOI'0 KOHTPOJIsA: 3a4€T - -

Bun yae6HO# paboThI B 3aueTHBIX eauHMIIAX B actponom.
Jacax
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O01mas Tpy10eMKOCTh TUCIHUILIHHBI 1 27
AyIMTOpHBIEC 3aAHATHS: 0,5 13,5
Jlexium 0,5 13,5
CamocrosiTesibHas padora 0,5 13,5
[ToaroToBka K KOHTPOJIBHBIM paboTam 0,5 13,5

Bujg uTorosoro KOHTPOJIA: 3a4€T
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	• представлениями об основных этапах в истории человечества и их хронологии;
	Контрольный раздел. Критерием успешности освоения учебного материала является оценка преподавателя, учитывающая регулярность посещения обязательных учебных занятий, знаний теоретического раздела программы и выполнение установленных на данный семестр к...
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	1.2. Химическое производство.
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	Определение. Классификация химических процессов по различным признакам - химическим (вид химической реакции, термодинамические характеристики, схема превращений) и фазовым (число и агрегатное состояние фаз).
	2.3. Химические реакторы.
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	Самостоятельная работа:
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	Материаловедение как наука: цели, задачи и значение дисциплины. Значение материалов в развитии химико-технологических процессов с позиций энерго- и ресурсосбережения, минимизации воздействия на окружающую среду.
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	Модуль 1. Электрические цепи
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	Основные понятия и обозначения электрических величин и элементов электрических цепей. Основы электробезопасности. Основные понятия теории электрических цепей. Основные принципы, теоремы и законы электротехники. Методы моделирования, анализа и расчёта ...
	1.2. Электрические измерения и приборы.
	1.3. Анализ и расчёт линейных цепей переменного тока.

	Модуль 2. Электромагнитные устройства и электрические машины
	2.1. Трансформаторы.
	Назначение и области применения трансформаторов. Устройство и принцип действия однофазного трансформатора. Анализ электромагнитных процессов в трансформаторе, схема замещения. Потери энергии в трансформаторе. Внешние характеристики.
	2.2. Асинхронные машины.
	3.2. Источники вторичного электропитания и усилители электрических сигналов.
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	1. Опасности природного характера. Стихийные бедствия,  явления природы разрушительной силы -  землетрясения,  наводнения, селевые потоки, оползни, снежные заносы, извержение вулканов, обвалы, засухи, ураганы, бури, пожары.
	2. Опасности техногенного характера. Аварии и катастрофы на радиационно опасном объекте, химически опасном объекте, биологически опасном объекте; на транспорте (железнодорожном, автомобильном, речном, авиационном); на гидросооружениях; на коммунальны...
	3. Опасности военного характера. Применение оружия массового поражения (ядерного, химического, биологического), обычных средств с зажигательным наполнением, новых видов оружия. Зоны заражения от средств поражения и их воздействие на население и окруж...
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