AHHOTanus padoyeil nporpaMMsbl y4eOHOH TUCHUIINHBI
HNuocrpannwiii s3bik (b1.5.01)

1.IHeab QHCHMIIMHBI — MPHOOpETeHNE 00YyJaromUMUCs 001Iei, KOMMYHUKAaTUBHOW U
npo)eCCHOHAIBHOW KOMIIETEHIINH, YpPOBEHb KOTOPBIX Ha OTACIBHBIX JTamax S3bIKOBOU
MOATOTOBKMA  TO3BOJIAET  HCIMOJb30BaThb  MHOCTPAHHBIM  SI3bIK  MPAKTHYECKH KAk B
npodeCCHOHAIBHON  (MMPOW3BOJICTBEHHON M HAY4YHOW) JMAESITCNIBHOCTH, TaK W JJs  Ieled
camMo00pazoBaHusI.

2.B pe3yabrare wu3y4YeHUS JAUCHMILIMHBI O0yYaWIIMIicA MO0 MNporpamMmme
0akajaBpHaTa q0JIKEH:

Oobnadoamp cnenyrommmu oomekynbTypHbIME (OK) KOMIIeTeHIusIMU:

- CHOCOOHOCTh K KOMMYHHUKAIIMM B YCTHON W TMUCHMEHHOW ¢opMax Ha PYCCKOM U
MHOCTPAaHHOM  sI3bIKaxX JUIA pelIeHHs 3aJad MEXKJIMYHOCTHOIO U MEXKYJIbTYPHOTO
B3aumoieictBus (OK-5).

3uamo:

- OCHOBHBIE CIIOCOOBI  COYETAEMOCTH  JIEKCHYECKUX E€IWHHMIl ¥  OCHOBHBIE
CJIOBOOOPA30BATEIHHBIC MOJICTIN;

- pYCCKHE OKBUBAJICHTHl OCHOBHBIX CJIOB U BBIDOKEHUH peud B IpoLecce
MEXJIMYHOCTHOTO U MEXKYJIbTYPHOTO B3aUMOICUCTBUS;

- OCHOBHBIE IIPUEMBI U METO/IbI pedepUpOBaHUS U AaHHOTHUPOBAHUS JINTEPATYPHI;

- MAaCCHUBHYI0 M AaKTHBHYIO JICKCUKY, B TOM 4YHUCJIe OOIICHAYYHYIO U CIICIHATLHYIO
TEPMHHOJIOTHIO, HEOOXOAUMYIO AJisi pa0OTHI HaJl TUIIOBBIMU TEKCTaMU;

- MpueMbl PabOTHI C OPUTUHATHHON JTUTEPATYPOi HA HHOCTPAHHOM SI3BIKE.

Ymems:

- paboTaTh C OPUTHHAIBHON JTUTEPATYpOi HA HHOCTPAHHOM S3BIKE;

- paboTath CO cioBapem;

- BECTH IIEPENNUCKY HAa U3yYAaEMOM SI3bIKE C LIEJIBI0 MEKINYHOCTHOTO U MEXKYJIBTYPHOTO
B3aUMOJCHCTBUS;

- BECTH PEUEBYIO JICATEIBHOCTh MPUMEHHUTEBHO K cepe ObITOBON U MpodecCHOHANTBHOM
KOMMYHHKAIIH.

Bnaoemw:

-MHOCTPAHHBIM S3BIKOM Ha YPOBHE MEXJIUYHOCTHOTO M MEXKYJIbTYpPHOTO OOIIEHUS,
HAaBBIKAMU ¥ YMEHUSMHU PEUYEBOM JEATEIHHOCTH MPUMEHUTENEHO K cdepe OBITOBOM U
npodeccuoHanbHOM KOMMYHHUKAIIUU, OCHOBaMH IyOJIUYHON pey;

- ocHOBamMH pedepupoBaHUS U AHHOTHPOBAHHUS JIMTEPATYphl Ha HU3y4aeMOM
MHOCTPAHHOM SI3bIKE.

3. KpaTkoe coaep:kanue M CHUNIHHBI:

Beenenue. [IpeameT u poas HHOCTpaHHOTO si3bIKa. KpaTkue uctopuyueckue cBeneHus oo
M3y9aeMOM S3bIKe. 3a7aui U MECTO Kypca B TIOJTOTOBKE OaKaiaBpa TEXHUKH U TEXHOJIOTHH.

Moayns 1. LI’ pammaTtudeckre TpyAHOCTH U3y4aeMOro SI3bIKa:

1.1 JInunble, TpUTSKATENIbHBIE U TPOYUE MECTOMMEHHUSI.

CrpsikeHHe IJ1aroja-cBs3KH.

N3menenue riarona-cBsi3ku B opMax HacTosmiero Bpemenu. O0pa3oBaHUe Pa3IMUHBIX
BHUJIOBPEMEHHBIX (OpPM ¢ TOMOIIBI0 Tuaroya-cBs3ku. OOpa3zoBanwe W ymoTpeOieHue ¢opm
MACCUBHOTO 3ajora. M3MeHeHWe TIIaroia-cBsI3KM B Pa3NUYHBIX (opMax MPOLISANIET0 U
Oyayiero BpeMeHu. [ maron-cBa3ka B OTpUIATENbHBIX MPEITOKCHHSIX.

1.2 Ilopsnoxk cinoB B mnpeanoxkeHuu. lIpsmoll mNOpAIOK CIIOB  yTBEPIUTEIBHOIO
IOpEUIOKEHUSI B PA3IMYHBIX BHAOBPEeMEHHbIX (opmax. M3MmeHeHue mopsiika CJIOB B
BOIIPOCUTEIIbHBIX MPEAIOKEHUSAX. [1opsIoK CIOB U MOCTPOCHUE OTPULIATEIbHBIX MPETI0KEHUM.
OMpatryeckue KOHCTPYKIUH.

Mopyns 2. Il.UTeHue TeMaTu4ecKuX TEKCTOB:

2.1. BBenenue B cueiMaabHOCTE



2.2 .. Mennenees

2.3. PXTY um. .. MenaeneeBa

[lonarue o BUgax uTeHHUsA Ha mpUMepax TEKCTOB 0 Xumuu, /[.U. Menoeneese, PXTY um,
J.U. Menoeneesa.

AKTHBH3a1Us JIEKCUKU IIPOYUTAHHBIX TEKCTOB.

Mogayins 3. IIL.IIpakTrika ycTHON peyu 1o TeEMaM:

3.1. «I"'oBOopuM 0 cebey,

3.2. «B ropoue»,

3.3. «PaiioH, rzie s )KUBY».

MoHosnorudeckas pedsb Mo TeMe «o ceder.

Mounyisb 4. I.I'pammaTtrueckye TpyAHOCTH U3y4aeMOro sI3blKa:

4.1. Uadpuantus. @opmbl nHbpuHUTHBA. [IpogomkeHHbIN 1 niepPeKTHBI MHOUHUTHB.
Oynkuuu uHQUHUTHBA B mpemiokeHun. OOpazoBaHue W ynorpebiieHne HH()UHUTHBHBIX
00OpOTOB THUMA «CJI0XKHOE MOJUIEXkAILEe» M «CI0XKHOE IONOJHEHHE». BapumaHThl nepeBona
UH(UHUTUBHBIX 000POTOB Ha PYCCKUH SI3BIK.

4.2. BupopemenHsie ¢opmbl raronoB. OOpa3oBaHWE MPOCTHIX, MPOIOKCHHBIX,
nepeKTHBIX M Mep(EeKTHO-TPOJAODKEHHBIX BpeMeH. BompocuTenbHble MNpEeNIoXKeHus B
pa3nuuHbIX BpeMeHax. OOpa3oBaHue OTPULIATENBHBIX (DOPM IJ1aroiia B pa3iMyHbIX BpEMEHAX.

Monayns 5. ILU3ydaromee uTeHHE HAy4HO-TIOMYJSPHBIX TEKCTOB IO BBIOpAHHOM
CIELIUAJIBHOCTH.

[IpumepHas TemaTHKa TEKCTOB:

5.1. «kbHOTEXHOJOTHS U HAYYHBIE METObI»

5.2. «Hedrexumuueckoe npeamnpusTue.

Moayins 6. III. TIpakTrika yCTHOM pedu 1o TeMe

6.1. «Cmyoenueckas sHcusnv.

6.2. «XUMHSs1, UBMEPEHUS B XUMUYECKON TEXHOJIOTHU»

Mopyns 7. 1. 'pammaTuyeckue TpyTHOCTH U3y4aeMOro0 s3bIKa:

7.1. Tlpuuactus. IIpuyacTusi HacTosimiero W mpormieamero BpeMmeHu. IlepdexTHbie
dopmbl mpuyacTus. MecTo HpUYACTHl B MpeUIOKEHUH. Pa3nuyHble BapuaHTHI HEpeBOa
MPUYACTHI Ha PYCCKUM s3BIK. [IprdacTHBIE 000POTHI M MPUEMBI UX TIEPEBO/IAa HA PYCCKHH S3bBIK.

7.2. CocnaratenbHoe HakJIoHEHHE. DOpMBI coClIaraTeIbHOTO HAKJIOHEHUS B U3y4aeMOM
A3bIke. MoJanbHble TIJaroyisl U HX HCIOJIB30BAHUE B IPEUIOKCHHUSIX B COCIAraTelbHOM
HAaKJIOHEHUU. THIIBI yCIIOBHBIX MpEMIOKEHUH. BapuaHThl ImepeBoAa NPENIIOKECHUM B
cOCJIaraTeIbHOM HAaKJIOHEHNUHU U YCIOBHBIX MPEIIOKEHUN.

Mognayns 8. II.M3yuatomiee yTeHre TEKCTOB 110 TEMATHKE:!

8.1. «Xummueckas sadbopaTopus».

8.2. «M3MepeHus B CrienUaIbHON 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.
eAMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHHILJIMHBI 10 Y4eOHOMY ILIAHY 8 288
AyIUTOpPHBbIE 3aHATHS 2,2 80
Jlekuunu - -
IIpakTuyeckue 3aHATHS 2,2 80
CamocrosTenbHas padboTa: 4,8 172
Bun uTOroBoro KOHTpOJIS: 3a4€T/IK3aMeH 1 DK3ameH
(36)




Bun yueGHOM paboThI B 3auetHpix | B actponOM.
€IMHUIIAX qJacax
O0mas TpyA0eMKOCTh JMCIHILJIMHBI 10 Y4eOHOMY ILIAHY 8 216
AyIUTOpPHBbIE 3aHATHS 2,2 59,5
Jlexknun - -
IIpakTHYeckne 3aHATHS 2.2 59,5
CamocrosiTenpHast pabora: 4.8 129,5
By uTOroBoro KOHTpOJIS: 3a4€T/IK3aMeH 1 DK3ameH
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AHHOTanus padoyeil nporpaMMsbl y4eOHOMH THCHUIINHBI
®unocopus (b1.5.02)

1. Heab AMCHMIUIMHBI: CPOPMUPOBATH y CTYAEHTOB KOMIUIEKCHOE IPEICTAaBICHHE O
poan U Mmecte QuiIocopuU B CUCTEME T'YMAHHUTApHBIX, COLMAIBHBIX M €CTECTBEHHBIX HAyK,
NO3HAKOMHUTh HUX C OCHOBaMH (PUIOCO(PCKOro 3HAHHS, HEOOXOMUMBIMH [UIS pPELICHHUS
TEOPETUYECKUX U MPAKTUYECKUX 3aa4.

3agaym AUCHMNJIMHBI:

o (bopMHpOBaHHE HAYYHBIX OCHOB MUPOBO33PEHUS CTYACHTOB;

. (hopMHUpPOBaHWE HABBIKOB JIOTHYECKOTO, METOJOJOTHYECKOTO M (HHIOCOPCKOTO
aHaIu3a pa3BUTUSA U (QYHKIMOHUPOBAHUS PA3JIUYHBIX Cep KU3HU OOILECTBA, €r0 COLMATbHBIX
UHCTUTYTOB;

. dhopmupoBaHue yYMEHUU HCII0Ih30BaTh dbunocodckue 3HAHUS B
poeCCHOHAIBHON JEATENHHOCTH OYAYIITUX CIICIIHAINCTOB;
. (dbopMUpPOBaHHE TBOPYECKOTO MBIIUICHUS, CAMOCTOSTEILHOCTH CYXXICHUH,

UHTEpeca K OTEYECTBEHHOMY M MHPOBOMY KYyJIbTYpHOMY M HAay4HOMY HacJeIuio,
COXPaHEHHIO U TPEYMHOKEHHUIO.

2. B pe3yabTrare wu3y4YeHUs AUCHHUILUIUHBI
0akajaBpHaTa q0JIKEH:

Obnadams cnenyromumu o0meKkyabTypHbiME (OK) KOMIeTeHITUAMM:

- yMeThb UCHOJb30BaTh OCHOBBI (MIOCO(CKUX 3HAHUM IS
MupoBo33peHueckoi mozunuu (OK-1);

B pesynbrare ocBoeHus Kypca Gpuiaocopuu CTyACHT JT0JKEH:

3Hamb:

OCHOBHOE COZIep)KaHuE TIaBHBIX (PUIOCO(PCKHUX IIKOI U HANpPABICHUH, MpeACTaBUTEICH
STUX IIKOJ, CBSA3b WM pa3iaudue uX (QUIocCOPCKUX HACH, CBSA3h HCTOPHKO-PUIOCO(HCKUX
KOHIICTILIUI ¢ COBPEMEHHBIMHU IPOOIeMaMu HHIMBUAYATbHON U OOILECTBEHHOM KHU3HH;

yMeThb: TIOHMMaTh W  aHAJIM3UPOBAaTh  MHUPOBO33PEHYECKHE, COLUAIbHBIE U
UHIWBUYyaJIbHBIE  MPOOJIEMBI  COBPEMEHHOM  KHM3HHM; TPAaMOTHO BECTH JIUCKYCCHIO,
apryMEHTHPOBAaHHO OTCTaMBaTh CBOIO IO3MIIMIO TO 3HAYUMBIM (rtocopckum mpodiaemam
COBPEMEHHOM KW3HM, OINHPasCh Ha HapaOOTaHHBIH B wucTOpuu GuIocoGUr MaTepHal;
IPUMEHSTH MOJTy4eHHbIe (pruocodckre 3HaHUS K pelIeHHIO MPo(ecCHOHANBHBIX 33/1a4;

BJIAJeTh: MIPEACTAaBICHUSAMHU 0 GUIOCOPUH KaK HAyKe U CHCTEME LIEHHOCTEH, ee MecTe B
CHUCTeME TYMaHHTApHOTO 3HAHUS; OCHOBAaMH (PMIOCO(CKOTO MBIIUICHHS; KaTeropualbHbIM
anmnapaToM M3y4aeMol TUCIUILIUHBI, GUIOCOPCKUMU METOAAMU aHAJIM3a Pa3InYHbIX MPOOIeM,
HaBBIKAMU (PHIOCO(PCKONW KyIbTYpHI ULl BBIPAOOTKM CHCTEMHOTO, IEJIOCTHOTO B3IV Ha
NEHCTBUTENBHOCTh U MECTO XUMHUH U XMMHUYECKON TEXHOJIOTUH B IIEJIOCTHON KapTHHE MHUpA.

3. Coaep:xkanue TUCHUIIMHBI

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

Mooyns 1. OcHosHble unocogckue wKobl.

€ro

o0yyamouuiicsi 1o mnporpaMmme

dbopmupoBaHus



AnTtnunas  ¢uinocopus (mocokpatuku, coguctel, Cokpar, Jemokpur, IlmaTow,
ApuUCTOTENb, TUHUCTUYCCKU-PUMCKas (usocodusi). OCHOBHBIE MPOOJIEMBI CpPEIHEBEKOBOM
¢mtocopun u snoxu Bozpoxaenus. Punocodpuss Hosoro Bpemenu (XVII — XVIII BB.)
Uneonorus [Ipoceemenus. Hemernkas kimaccuueckas dunocodus. Pycckas ¢unocodpus XIX —
XX BB. OcHOBBl Mapkcuctckoil ¢mnocopun. OCHOBHBIE HaIpaBICHHUS COBPEMEHHOM
bunocodum.

Mooyns 2. @unocoghckue xonyenyuu 66imus U NOIHAHUS.

[Ipo6nema ObiTust B uctopum ¢unocoduu. [ToHATHS MaTepuamTbHOTO W HUIACATBHOTO.
OcHoBHBIE (uinocockre HampaBiICHUS: MaTepHaTu3M W uaeanu3M. [IpuHIMN TI006aMBEHOTO
3BOJIIOIIMOHM3MA B COBPEMEHHOW HAYYHON KapTHUHE MHUpA.

KoHuemnuu npocTpancTBa 1 BpeMeHHU B HCTOpUH (hUocohuu U HAYKH.

[Tpoucxoxaenue cozHanus. Poib Tpyna B MpOUCX0XKACHUU co3HaHus. Maeanuctuueckue
U MaTepUAINCTHYECKUEe KoHUenuuu co3Hanus. Cosznanume u Mo3r. Co3HaTenbHOE U
6eccosHarenbHoe. Co3HaHue U A3bIK. CO3HAHKE U CAMOCO3HAHHE.

Konnenuuu rHoceonmoru B HUCTOpUM  (puiocopuu: CEHCyalu3M, pallOHAIN3M,
CKEITUIIM3M, arHOCTUIIM3M, KOHIETIIHS BPOXKACHHBIX e, anpuopu3M. JluanekTruka mo3HaHus:
YYBCTBEHHOE U palioHagbHOe. OCHOBHbIE TEOPHH UCTHHBI.

Mooynw 3. I[Ipobaemul uenosexka 6 ghunocoghuu.

UYenosek kak mpeamMet punocodckoro ananusa B ucropuu punocodun. [Ipoucxoxnenue
YyelloBeKa: MPUPOJHBIE W COLHUANbHBIE YCIOBUS AaHTPONOCOIMOreHe3a. buonornueckoe u
COLIMANBLHOE B YelloBeke. HANBII, MHAUBHIYATbHOCTD, TUYHOCTD.

CMmBICT KM3HU W TpeIHa3Ha4YeHHE uesoBeka. JKu3Hb, cMepTh, Oeccmeprtue. [IBukeHue
HEHACWINS, €ro poib B coBpeMeHHOW xu3HH. llenn u nenHoctu. CBoOoga BoOIM U
OTBETCTBEHHOCTH JIMYHOCTU. HpaBCTBEHHBIE, PETUTHO3HbIE, SCTETHUECKHUE IEHHOCTH.

Mooyns 4. @unocoghusi ucmopuu u obuecmaa

UenoBek B CHCTEME COLMANBHBIX CBg3eil. JIMyHOCTP W Macchl, cBOOOJa M
HeoOxomumocTh. Dunocoduss ucropuu: (HopManuoOHHAS W IUBWIM3AIMOHHAS KOHIICTIIIUN
ucTopuueckoro pasputus. [Iporpeccucrckrue W UUKIMYECKHE MoJenu pa3Butus. [nodanbHbIe
po6emMbl coBpeMeHHOCTH. KOHIIeNus yCTOHYMBOro pa3BUTHs U CLICHAPUU OYAYILIEro.

O6miectBo 1 ero cTpykTypa. ConmanbHasi, MOJTUTHYECKAs U TyXOBHas chepbl oOIIecTBa.
Konnenuuu rocynapcrsa B ucropuu Gpuitocopckoit Meicin. I'paskganckoe 00IIECTBO U TPaBOBOE
rocyaapcTBO.

Mooynes 5. @unocogckue npobremvl XUMUU U XUMUYECKOU MEXHOI02UU

Hayunoe u BHeHayuHoe 3HaHUe. CTPyKTypa Hay4yHOTO 3HAHMS, €r0 METOJbl U (HOPMBI.
HayuHnble peBononnu M CMEHA THUIIOB pallMOHAIbHOCTH. Hayka B coBpeMeHHOM Mupe. JTHKa
HAyKH U OTBETCTBEHHOCTh YYEHOTO.

[IpobGnema cooTHomieHUST HAayku U TexXHUKU. ColuaabHBIE TOCIECACTBUS HAyYHO-
TEXHUUYECKOTO Mporpecca. IJTUYECKHE U HKOJIOTMYECKHWE HMIIEpAaTUBbl Pa3BUTHA HAyKH U
TEeXHHKH.

MecTo XUMUU B CUCTEME €CTeCTBEHHbIX HayK. OCHOBHas mpobjemMa XUMHU KaKk HayKd U
npousBojcTBa. llenmn w 3amaum  xumMudeckod  TexHojoruu. Crnenuduka  XUMHKO-
TEXHOJOTMYECKOI0 3HaHUA: (PyHIaMEeHTaIbHOE U MPUKIIATHOE, SMIIUPHIECKOE U TEOPETUUYECKOE.

4. O0beM TUCHMIUIMHBI M BUJbI Y4eOHOH padoThI

. B 3aueTHBIX B akanewm.
Buabl yueOHo# padoThI
€IMHULIAX yacax
O0mas TpyA0eMKOCTh JMCIHHILJIMHBI 10 Y4eOHOMY ILIAHY 5 180
AyJAUTOpPHBbIE 3AHATHS: 4/3 48
Jlexun 8/9 32
Cemunapsl (C) 4/9 16
CamocrositesbHas padora (CP): 8/3 96
Buja koHTpOJIS: DK3aMeH 1 36




. B 3auerHbix | B actpoHOM.
Buabl yueOHoii padoThI
€IMHULIAX yacax
O0mas TpyA0eMKOCTh JMCIHIIJIMHBI 10 Y4eOHOMY ILIAHY 5 135
AyJAUTOpPHBbIE 3AHATHS: 1,33 36
Jlexun 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. Hesb AucuumianHbl: GOpMUPOBAHKE Y CTYACHTOB KOMIUIEKCHOTO MTPEICTABICHUS O
pPOJIM M MECTE UCTOPUU B CHCTEME TYMAaHUTAPHBIX U COLUATBHBIX HAYK, KYJIbTYPHO-
UCTOpUYECKOM cBoeoOpa3uu Poccuu, ee MecTe BO BCEMUPHO-UCTOPHUUECKOM IIpolecce, 00
0COOEHHOCTSX U OCHOBHBIX 3Tarax €€ HCTOPHUUECKOTO Pa3BUTHSA; BBEJICHUE CTY/IEHTOB B KPYT'
HUCTOPUYECKHUX MPOOJIEM, CBA3aHHBIX ¢ 00J1acThI0 OymyIeit mpodecCHOHaTbHON AeSTETHHOCTH.

3agayud W3yueHUS HCTOPUU 3aKIIOYAIOTCS B MPHUOOPETCHUU CICAYIOUINX 3HAHUM,
Pa3BUTUU YMEHUI U HABBIKOB JINYHOCTH:

* IOHMMaHUe TPaXTIaHCTBEHHOCTH U MAaTPUOTH3MA KaK NMPEAaHHOCTH cBoeMy OTedecTBy,
CTpPEMJICHHSI CBOMMH JCUCTBHUSIMH CIIY’)KUTh €r0 MHTEpecaMm, B T.4. M 3aIIUTE HAIMOHAIBHBIX
uHrepecoB Poccuu;

* 3HaHUE JBIXKYIIMX CHJ M 3aKOHOMEPHOCTEH UCTOPHUECKOTO MPOIECcca; MECTa YeIoBeKa
B UCTOPUYECKOM IPOIECCe, MOJUTUYECKON OpraHU3aluu 00IIeCTBa;

* BOCITUTaHNE HPABCTBEHHOCTH, MOPAJIH, TOJIEPAHTHOCTH;

* TIOHMMaHUE MeCTa W pOoJIM O0JacTH AesTenbHOCTH BhImyckHWKa PXTY um. 1. U.
MemnzeneeBa B 00IIIECTBEHHOM Pa3BUTUU, B3AUMOCBSI3U C IPYTUMU COIUATBHBIMU HHCTUTYTAMH;

* HaBBIKM MCTOPUYECKON aHAUTUKU: CIIOCOOHOCTh HA OCHOBE HUCTOPUYECKOTO aHallu3a U
npoOJIeMHOTO MOAXoAa NpeoOpa3oBbIBaTh MHPOPMALUIO B 3HAHHE, OCMBICIMBATH MPOIECCHI,
coObiTusi U siBIeHUs B Poccun ¥ MUPOBOM cooOlIeCTBE B UX AMHAMHUKE U B3aUMOCBS3H,
PYKOBOJICTBYSICh IPUHITUIIAMI HAYIHON OOBEKTUBHOCTH U UCTOPHU3MA;

* YMEHHE JIOTUYECKU MBICIUTh, 00J1afasi caMOCTOSTENIbHOCTbIO CYKIEHUM, MHTEpec K
OTEYECTBEHHOMY W MHPOBOMY KYJIBTYPHOMY M Hay4yHOMY HACJIEIHIO, €r0 COXPAaHCHHIO W
IPEYMHO>KEHHUIO.

2.B pe3yabTrare n3yyeHusi JTMCHUTIMHBI CTYIEHT J0JIKEH:

Osnademp cienyomUMU KOMIETEHIIUSIMHU:

- CIOCOOHOCTh ~ aHAJIM3UPOBAaTh  OCHOBHBIE  dTalmbl W 3aKOHOMEPHOCTH
UCTOPUYECKOT0 pa3BUTHUs 00IeCcTBa i (opMUpOBaHUA TpakaaHckoi mozunuu (OK-2)

- CIIOCOOHOCTh HCIIOJIb30BaTh OCHOBBI SKOHOMHYECKMX 3HAHUH B Pa3IHMUHBIX
chepax xuzHenesTenbHocTH (OK-3)

- CIIOCOOHOCTh HCIIOJIb30BaTh OCHOBBHI TPABOBBIX 3HAHWN B PA3JIMYHBIX cdepax
xusHenestensHoctu (OK-4)

B pesynbrare u3ydeHus Kypca UCTOPHH CTYJCHT JOJDKEH:

3HamMb:

* OCHOBHBIC HAIIPABIICHUS, TPOOJIEMBI I METOJIbI HCTOPUICCKON HAYKH;

* OCHOBHBIC JTalbl M KIIOYEBBIE COOBITUS HCTOpHH Poccum um Mupa; 0COOEHHOCTH
Pa3BUTHS POCCHHCKOTO TOCYIAapCTBa, BBIAAIOIIUXCS JCATENCH OTEUECTBEHHOW M BCEOOIIeH
UCTOpUHU.

ymemp:



* COOTHOCHTH OOINME WCTOPHUYECKHE TMPOILECChl U OTHCNIbHBIC (AKThI, BBISBIATH
CYIIECTBEHHBIC YEPThl HCTOPUYECKHX TMPOIECCOB, SBICHWU H COOBITHH; aHaTU3UPOBATH
COLIMANTLHO-3HAYUMBIE TTPOOJIEMBI;

* ¢opMynHpoBaTh W AapPTyMEHTHPOBAHO OTCTaMBATh COOCTBEHHYIO TMO3HIIMIO TIO
Pa3IUYHBIM MPOOIEMaM UCTOPHH.

é1ao0emn:

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

* MPEJICTABICHUSMH 00 OCHOBHBIX 3Talax B UCTOPHH YEJIOBEYECTBA M X XPOHOJIOTHH;

* KaTErOpUalbHO-TIOHATUMHBIM AIIapaTOM U3y4aeMOU JTUCHUILIIUHBI;

* HaBBIKAMU aHAJIM3a UCTOPHUYECKUX HCTOUYHUKOB.

3. Conep:kanue QM CHUTIINHbBI

B conepxanue Kypca BKIIOUaeTCsl MOHATHE 00 HCTOPUH KaK HayKe, O €€ MeCTe B CUCTEME
COLIMAIbHO-TYMAHUTAPHBIX HAYK, U3J1aratoTCsi OCHOBBI METOI0JIOTUH HCTOPUYECKON HAYKH.

PackpsiBaeTcs copepikanue U o0m1as XapakTepuCTUKa OCHOBHBIX JTAaloB O0T€YECTBEHHON
ucropuu. Havano poccuiickoil rocygapctBeHHOCTH. KueBckass Pycbh. DTHOKyNbTypHBIE |
COLIMAJIbHO-TIOJIMTUYECKHUE NPOLIECCHI CTAHOBJICHUS! POCCUMCKON rOCyapCTBEHHOCTH. [IpunsrTue
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 MOACpHHU3ALUUU U IPOCBEIICHUS.
Pepopmer Ilerpa 1 kak mepBas TMOMBITKA MOJAEPHU3AIMM CTpaHbl, €€ OCOOCHHOCTH.
®opmupoBanue Poccuiickoii nmnepur. OCHOBHBIE HAIpPaBICHUS «EBPOIEU3ALMN» CTPAHBI.
DBOJTIONHS COITMANBHOM CTPYKTYpHI obOmecTBa. JlanpHelmee pacmmpenue rpaHul] Poccuiickoi
UMIIEPUH.

Poccus B XIX cronerun. I[lpombinuienHsiii mepeBopot B EBpore u Poccun: oGmiee u
ocobenHoe. Baxuelinme ycnoBus nepexona Poccun Kk MHAYCTpHATLHOMY OOIECTBY — pPELICHUE
KPECThSIHCKOI'O BOITpOCA u OTpaHUYEHUE caMo/IepKaBHsl. JlnutenbHOCTS,
HETOCJIE0BAaTeIbHOCTh, LMKIMYHOCTh Tpolecca OypkyazHoro pedopmupoBanus. Poib
cyObekTUBHOTO (hakTOopa B TpeojosiecHnn oTctaBaHusa. Pedopmbr XIX Beka, X 3HAYCHHE.
Oo6mmecTBeHHbIe ABMKEHHS B XX Beke.

Poccus B mauane XX Beka (1900 — 19171r.). OcoOGeHHOCTH CONMATBEHO-DKOHOMHYECKOTO
pasButusi Poccum B Hauane XX Beka. OOBEKTHBHas TMOTPEOHOCTh HHIYCTPUAIBHOM
MoaepHuzanuu Poccuun. CooTHomieHne noauthdeckux cuil B Poccum B Hauvame XX Beka.
Hapacranue «kpusuca camoxepxkaBusi. llepBas poccuiickas peBomonus. OOpa3oBaHue
MOJMUTHYECKUX mapTtuil. ['ocymapctBeHHas nyma Hadasa XX BeKa Kak TIEPBBIA  OMBIT
poccuiickoro nmapnamentapusma. CtonbsimuHcKas arpapHas pegopma. [lepBast MupoBast BoiHa U
yuactue B Hel Poccumn. @DeBpanbckas peBomtouuss 1917r. m KOpeHHbIE HW3MEHEHUS B
MOJIUTUYECKOU )KU3HU CTPAHBI.

dopMupoBaHUE U CYNTHOCTH COBETCKOro ctposi (1917-1991rr.). IlonroroBka u mobena
OxTs10peCcKOr0 BOOpYy:keHHOTo BoccTanus B Ilerporpazne. II Beepoccuiickuii che3n CoBeToB u
€ro peueHusi. JKOHOMHYECKas U COI[MalIbHAas MOJUTHKA OONblIeBUKOB. ['paxnaHckasi BoliHa U
uHocTpanHast uHTepBeHuMA. Cyzapba u 3Hauenne HOIla. VYTBepxkaeHue oaHOMAPTUHHON
noymtrdeckoi cuctembl. ObpazoBanue CCCP. [Tonutudeckas 60ppOa B MapTUU U TOCYIapCTBE.
CCCP B roap! nepsbIx narunetok (koHen 20-x rr. — 30-e rr.). @opMUpOBaHUE PEXKUMA JIUYHON
Bractu CranvMHa W KOMaHIHO-aJMUHHUCTPAaTUBHOM CHCTEMBI YIPABIEHUS TOCYAAPCTBOM.
Buewnss nonmutuka CCCP B 20-30-e rr. CCCP Bo BTOpOit MupoBoi 1 Benukoit OteuecTBeHHON
BOWHE. VI3MeHEHHWE COOTHONIIEHWS CHJI B MHpE IOcCie BTOPOM MHUPOBOM BOMHBL. Hauano
«XOJIONHOM  BOHHBIY. TpyaHoctu mocneBoeHHoro pasutus CCCP.  VixkecroueHue
MOJIMTUYECKOTO0  pPeKUMa W HUAEO0JOorudeckoro  KoHTpois. IlombiTku  oOHOBIIEHUS
«rocyaapcrBeHHOro corpanusmay. XX cwve3q KIICC u ocyxnenue kynpra tuuHoctu CranuHa.
«OTTenenpy B IyXOoBHOM cdepe. DkoHOMHUUecKHre peGopMbl ceperHbl 60-X T0/10B, MPUIMHBI HX



He3aBeplIeHHOCTH. HapacTanne KpU3UCHBIX SBJICHHI B COBETCKOM oO1iecTBe B 70-¢ — cepeune
80-x romoB. Buemnssi momutuka CCCP B koHne 60-x Havane 80-X TIT.. OT pa3psikh K
00OCTPEHUIO MEXIyHAapoAHOH oOctaHoBKkH. «llepecTpoiika»: CyIIHOCTb, IIeNH, 3a/ayH,
OCHOBHBIE 3Tarbl, pe3yiabTaThl. Pacmag CCCP. O6pazoBanue CHI'.

CraHOBIIEHHE HOBOM pOCCHHCKON rocynapcTBeHHOCTH (¢ 1991- mo nHacrosiiee Bpems).
JlubGepanbHass KOHIEHIUS POCCHMCKUX pedopM: TMepexon K PbhIHKY, (GOpPMHpPOBAaHHE
IpaXJIaHCKOTO O0IlecTBa M IMpaBoBOro rocynapctra. «lllokoBas Tepamus» SKOHOMHYECKUX
pebopm B Havanme 90-x TromoB. Koncrturymus Poccumiickoit  ®@epepanum  1993r.
MexHanuoHanbHble OTHOHIEHUS. [lonuTudyeckue mapTuu U OOIIEeCTBEHHBIC JBIKEeHUsS Poccun
Ha coBpeMeHHOM »JTane. Poccuss Ha nytTm MojaepHu3zauuu. Poccus B cucTteMe MHPOBOM
SKOHOMHUKH U MEXIYHApOAHBIX CBSI3EH.

4. O0beM IMCUMILIMHBI M BUIbI Y4eOHOH padoThl

Ob6beMm
Bun yuebnoit pabotbl B 3aueTHEIX B
€IMHUIIAX aKazieMmuuec
KHX Yacax
O01mas Tpya10eMKOCTh TUCHMILUIUHBI 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
IToaroroBka Kk KOHTPOJIBLHBIM paboTam 0,3 10
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB Kypca 0,8 30
Bua uToroBoro KOHTpoJIfA: 3k3amMmeH (JK) 1 36
Ob6beMm
Bun yuebHo# paboThl B 3aueTHEIX B
€IMHUIIAX ACTPOHOM.
qJacax

OO0mas Tpy10eMKOCTb JMCIUIIIHHBI 10 Y4eOHOMY 4 108
IUIAHY
AyIMTOpPHBIE 3aHATHS: 1,33 36
Jlexuuu (JIek) 0,9 24
[Tpaxtrueckue 3anstus (113) 0,43 12
CamocrositesabHas padora (CP): 1,67 45
Pedepar 0,6 15
[ToaroToBka K KOHTPOJIBHBIM paboTam 0,27 7,5
CamMOCTOSITETbHOE U3YUYECHHUE 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

—  OBIAJCHHE METOJIOJIOTHEW HAyYHOTO MO3HAHUS (PU3HUECKON KyIbTyphI U CIIOPTA;

— OBIAJCHHE CHUCTEeMOM TPAKTHUYECKUX YMEHHA U HAaBBIKOB, O00ECIIEUYUBAIONINX
COBEPIIICHCTBOBAHUE TICUXO(U3HUECKUX CIIOCOOHOCTEH;

— pa3BUTHE CIIOCOOHOCTEH WCIOJIb30BaTh pa3sHOOOpa3Hbie (HOpPMBI  (HU3UUIECKOM
KYJIbTYpPbI, CIOPTa M TypU3Ma JUIsl COXPAHEHUS U YKPEIUICHHSI CBOETO 370POBbS U 3JI0POBbS
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CBOUX OJM3KUX B IOBCEAHEBHOM XKU3HU U IPOPECCUOHATIBHOM 1A TEIbHOCTH;

— ¢opMupoBaHHE MOTHBAIMOHHO-IIEHHOCTHOTO OTHOIICHUS K (PU3MUECKON KYIbTYpeE,
(u3nUIecKOMY COBEPIICHCTBOBAHHIO U CAMOBOCIIUTAHHIO, YCTAHOBKA HA 3J0POBBINA 00pa3 KU3HHU.

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

Ooénadamp cnenyromumu oomeKynbTypHbIME (OK) KOMITeTeHIIMSIMU:

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

—  CIOCOOHOCTH HCHOJB30BaTh METOABI M CpeACTBAa (DU3UUECKOM KYJIBTYpPBI IS
obecrieueHust MOTHOLIEHHOW coIabHON U npodeccronanbHoi AesrenbHocTr (OK-8).

3uamo:

—  HAYYHO-TIPAKTHYECKHE OCHOBHI (PM3UYECKON KYIbTYPHI U CIIOPTA,

—  COLMAaJIBbHO-OMOJOTHYECKUE OCHOBBI (PU3HUECKON KYAbTYPHI U CIIOPTA;

— BIHUSHHUE O3/J0POBUTEIBHBIX CHCTEM (U3UUYECKOT0 BOCIHMTAHHUS Ha YKpEIUICHHE
310pOBbsI, MPOPMIAKTUKY MTPO(PECCHOHATBHBIX 3a00JI€BaHH U BPEIHBIX MPUBBIUCK;

— crmocoObl  KOHTPOJS ©  OIEHKH (u3Wyeckoro pa3BUTHs ©  (PUIHIECKOM
MOJArOTOBJIIEHHOCTH;

— TpaBuUiia U CIOCOOBI MJIAHUPOBAHUS MHAWBHUYAJbHBIX 3aHATUN pa3IU4HON LieJIeBOi
HAIPaBJIEHHOCTH;

—  HCTOpHIO (U3UYECKOH KyJIbTYpbl M CIIOpTa, UMETh NPEACTABICHHUE O 3HAYMMBIX
CIIOPTUBHBIX COOBITUSIX HE TOJBKO CBOCH CTpaHbl, HO W MHPOBOTO YPOBHSI; BaKHEHIIMe
JOCTHKEHHS B 00JIaCTH CIOPTA;

— cnoprtuBHble Tpaguuuu MXTU-PXTY um. JI.1. MenneneeBa, HIOMHUTh O OABUTAX
CIIOPTCMEHOB B rofibl Bennkoit oreuectBeHHOM BOMHBI 1941-1945 rr.

Ymemon:

—  CaMOCTOATENIBHO 3aHUMATHCS (PU3HUUECKON KYJIBTYpOU U CIIOPTOM;

—  OCYIIECTBJISITb CAaMOKOHTPOJIb 332 COCTOSHHEM CBOEro OpraHu3Ma H coOJoJaTh
MpaBHJia TUTUEHBI U TEXHUKH 0€30TacHOCTH;

—  OCYILECTBJIATh TBOPYECKOE COTPYAHHUYECTBO B KOJUIEKTUBHBIX (opMax 3aHATHMA
¢u3nUecKoil KyIbTypoil U CLIOPTOM.

Bnaoemp:

— CpeICTBAaMHM M METOJaMHU YKpEIUIEHUS WHAMBUIYAIbHOTO 370pPOBbi, (hr3nueckoro
CaMOCOBEPILEHCTBOBAHMS;

— JIOJDKHBIM  ypOBHEM  (U3WYECKOM MOATOTOBICHHOCTH, HEOOXOJUMBIM  JJIs
KauyeCTBEHHOI'0 YCBOCHHUSI MPOPECCUOHANBHBIX YMEHHI 1 HaBBIKOB B ITpoliecce 00yueHus B BY3e,
Ui O0eCTeYeHUsl TOJHOIICHHOW COLMAIbHOW M TPO(ECCHOHATBHON NEATETbHOCTH IMOCTe
OKOHYAHUS y4eOHOr 0O 3aBe/ICHUSI.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Jucuumnuza (Monynu) o «®dusnueckoi KyabType U CIIOPTY» PEaIu3yIOTCS B paMKax
6a3oBoil wactu bnoka 1 «ucuumimeel (MOIyaM)» HporpaMMbl OakanaBpuara B o0beme 72
aKaJIeMHYECKUX 4acoB (2 3a4eTHbIC CAMHUIIBI) TIPH OYHOU hopme 00yueHUs.

[Iporpamma paccunTaHa Ha W3y4YeHUE TUCLUILIUHBI B T€UEHHUE ABYX cemecTpoB (1-ro u
6-r0), IPEATNOoNaraeT, YTo 00yJaromuecs UMEIOT TEOPETUUECKYIO U MPAKTUYECKYIO TIOJTOTOBKY B
obnactu «dusuveckasi KyabTypa U CIIOpT».

Pa3nensl AMCOUIIMHLI H BUALI 3aHATHNA

Monyn HaszBanue monyist Bcero Yacos
Jlek MII3 | IIIIPIT | KP
1. IIpeamer «Pusnueckas KyiabTypa U 18 2 6 9 1
criopt». Uctopust ®KuC
2 OCHOBBI 37I0pPOBOT0O 00pa3a >KU3HU 18 2 6 9 1
(30X)
3 buonornueckre 0CHOBBI (U3HUYECKOM 18 2 6 9 1




KYJIBTYPHI U CIIOPTA
4 [TpodeccronanbHO-IPUKIIaIHAS 18 2 6 9 1
¢du3nueckas KyJabTypa U CIIOpT
Bcero yacos 72 8 24 36 4

Kaskabiii MoayJib IporpaMMbl MMeeT CTPYKTYPY:

- JIEKLIUH WM TEOPETUUECKUI pazien;

- MPaKTHUYECKUH pasjesl, COCTOMT H3: METOJIUKO-TpakThuueckux 3aHsatuii (MII3) u
y4eOHO-TPEHUPOBOUHBIX 3aHATHH (IIpodeccuoHaNbHO-IpUKIaaHas (u3nYecKas IOATOTOBKA,
[I1DIT);

- KOHTpOJbHBIHN pazaen (KP).

Teopernuecknii pazgen GopMHUPYET CUCTEMY HAayYHO-IPAKTUYECKUX M CIELHAIbHBIX
3HaHUH, HEOOXOAMMBIX JJIi TOHUMAaHMA MNPUPOJHBIX U  COLMAIBHBIX  IPOIIECCOB
(YHKIMOHUPOBAHUS (PU3MUECKONW KyJIbTYphl OOIIECTBA M JIMYHOCTU, YMEHHS UX aJalTHBHOIO
TBOPYECKOTO  MCIIOJB30BAHHUS  JUIS  JIMYHOCTHOIO ¥ NMPO(eCcCHOHANBHOTO  pa3BUTHS;
CaMOCOBEPILEHCTBOBAHUS, OpraHU3allii 3J0POBOT0 00pa3a *HU3HH NPHU BBIIOJHEHUN y4eOHOM,
npodeCCUOHATLHON M COLIMOKYIBTYPHOM AeSTETLHOCTH.

MeToauKo-nIpaKTHYECKUE 3aHATHSA NIPEAYCMATPUBAIOT OCBOCHUE OCHOBHBIX METOIOB U
croco0oB (OpMHUPOBaHUSA Y4eOHBIX, MPOPECCHOHATBHBIX U XKU3HEHHBIX YMEHHMHA M HABBIKOB
cpeAcTBaMu (PU3NYECKOI KyIbTYpHI U CIIOpTA.

Ha meToauko-npakTHUeCKuX 3aHATHIX yIEIseTCs BHUMAHUE:

- OCHOBHBIM NIp00JIeMaM CIIOPTUBHON TPEHUPOBKHY;

- BIMSHMIO (PU3MYECKUX YNPAXHEHUH Ha (opMHUpOBaHUE MPO(ECCHOHATBHBIX KayecTB
OyAyIIero CnenuanucTa U JMYHOCTH 3aHUMAIOIIErocs;

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

- BOIIpOCaM IIPOBEJIEHUSI COPEBHOBAaHMM (IIpaBUjia COPEBHOBAHUM, CUCTEMA PO3BITPHILLIEH,
ompeneneHue nodenureneii, 000pyaoBaHUE U HHBEHTAPH ).

IIpodeccuoHanbHO-NIPUKIAAHAA MOATOTOBKA IPOBOAUTCS C Y4eTOM Oyaymiei
Ipo¢eCCUOHATIBHOM 1eATEbHOCTH CTYICHTA.

Y4eOHO-TPEHHUPOBOYHbIE  3aHATUS  0a3MPYIOTCS HAa  LIMPOKOM  HCIIOJIb30BAaHUH
TEOPETUYECKUX 3HAHUN M METOJMYECKMX YMEHHUH, Ha NPUMEHEHMH pPa3HOOOpa3HBIX CPEICTB
¢u3nUecKoil  KyInbTypbl, CHOPTHBHOH M  NpOo(ecCHOHANBHO-IPUKIAAHON  (u3nyecKkoi
HOATOTOBKH CTYJEHTOB.

Kontpoabnblii pasgen. Kpurepuem ycHemrHocTH OCBOEHHs y4yeOHOro marepuana
ABJISIETCA OLIEHKA IPENoJaBaTels, YUUTBIBAIOUIAS pecyIapHOCMb NOCeujeHus 007A3amenbHbIxX
yueOHbIX  3aHAMUL, 3HAHUA TEOPETHYECKOTO pa3jiena IporpaMMbl U BBIIOJHEHHE
YCTAaHOBJICHHBIX Ha JIaHHBIH CEMECTp KOHTPOJIbBHBIX TECTOB 0OOmeld (U3HYECKON W
TEOPETUYECKON MOJArOTOBKHU ISl OTAEIBHBIX TPYII Pa3IW4YHON CIIOPTUBHOM HAINpPaBIEHHOCTH.
KP BXOOUT B MpakTUUYECKUE 3aHATHS.

4 O0beM yuyeOHOI JUCUMIIJIMHBI

B B I VI
Bunpr yue6HOM paboThI 3a4ETHBIX | aKaJeM. | CeMecTp | ceMecTp
CAUHUIIaX qacax
O0mast Tpy10eMKOCTh JUCUHUIIJIMHBI 1O 2,0 72 1,0 3.ex. | 1,0 3.ex.
y4eOHOMY ILIAHY 36 yac. | 36 uac.
AyIMTOpPHbIE 3aHATHS: 2,0 72 36 36
Jlexuuu (Jlek) 0,5 8 4 4
[Tpaktuueckue 3ansatus (I13) 1,0 60 30 30
KoHTposbHBIN pa3aesn, BXOIUT B ayIUTOPHbBIE 0,5 4 2 2
3anstus (KP)
Bua koHTpoOJIA: 3aUueT / IK3aMeH 3auer 3auer 3auer




B B I VI
Bunpr yue6HOM paboThI 3aUETHBIX | aCTPOHOM. | CEMECTp | CEeMecTp
€IMHUIIAX qacax
O0mast Tpy10eMKOCTh JUCUHUIIJIMHBI 110 2,0 54 1,0 3.en. | 1,0 3.exd.
y4eOHOMY ILIAHY 27 yac. | 274ac.
AyIMTOpPHbIE 3aHATHS: 2,0 54 27 27
Jlexuuu (Jlek) 0,2 6 3 3
[Tpaktuueckue 3ausatus (113) 1,7 45 22,5 22,5
KoHTposabHbIi pa3nen, BXOAUT B 0,1 3 1,5 1,5
aynutopHsie 3ansaTus (KP)
Bua koHTpoOJIA: 3aUueT / IK3aMeH 3auer 3auer 3auer

AHHOTaN U Y4eOHOM NPOrpaMMbl JUCHHILIMHBI
Martemartuka (b1.5.05)

1. Henu v 3212494 AUCHUILINHBI

Henabo aucHUNIMHBI SBIsSETCS (OPMHpPOBAHHE y CTYJEHTOB CHUCTEMbI OCHOBHBIX
MOHSATUM, UCIOJIb3YEMBbIX JISI MOCTPOCHUSI BaXKHEHIIMX MaTeMaTUYECKUX MOJENe, U yMeHUus
HCIIOJI30BAaTh MAaTEMATHYECKUE METO/IbI 111 OIUCAHUS PA3JIUYHBIX ITPOLIECCOB.

OCHOBHBIMHM 33]a4aMU AUCHHUILIMHBI, PEIICHHE KOTOPHIX 00ECIIEYNBACT JOCTUKCHIE
LEJIH, SIBISIOTCS:

dbopMupOBaHHE TMOHWMAHUS 3HAYMMOCTH  MAaTEeMAaTHYECKOM  COCTaBISIONMICH B
€CTECTBEHHOHAYYHOM 00pa30BaHUU OaKajaBpa;

O3HAKOMJICHHE C CHCTEMOM IIOHATHH, WCHOJB3YEMbBIX JJISI OINHMCAHUS BaKHEWIINX
MaTE€MaTUYECKUX MOJENIEN U MaTEMaTHYECKUX METOJIOB, M UX B3aUMOCBS3bIO;

03HAaKOMIJICHHE C IPUMEpaMH IPUMEHEHUSI MaTEMAaTUYECKUX MOJIEJIEH U METO/IOB;

dbopMupOBaHHE HABBHIKOB W YMEHHMH HCIOJIb30BAHUS MaTEeMAaTUYECKUX MOJIENe Hu
MaTEMaTUYECKUX METOOB.

2. B pe3yabrare wu3yYeHUS AUCHMILIMHBI O0yYaKOIIMIC MO MNporpamMmme
0akajaBpHaTa qOJIKEH:

Ognademsv cneayOUMMI KOMIETCHIIUSIMU:

- CIIOCOOHOCTHIO UCIOIB30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCITUIUIMH B
npoecCuoHaNbHOM  AESITENTbHOCTH, MPUMEHSATH METOJbl MaTeMaTHUYecKOro aHaiu3a u
MOJICJIMPOBAHUS, TEOPETUUECKOI0 U dKciepuMeHTalibHOro uccnegopanus (OI1K-2)

3HAMb:

° OCHOBBI g hepeHIaTBEHOTO u UHTETPAILHOTO HCUYHCIICHHS,
muddepeHIaTbHBIX YpaBHEHUM;

° MaTeMaTUYeCKUe TEOPUHU ¢ METOJbI, JICKAIMe B OCHOBE IOCTPOCHUS
MaTeMaTHYEeCKHUX MOJCIICH;

° OCHOBBI IPUMEHEHHSI MATEMAaTUIECKIX MOJIETICH U METOJIOB.

ymemp:

° BBIOMPATh MAaTEMAaTHUYECKHUE METOJbI, MPHUTOIHBIC IS PEIICHUS KOHKPETHOU
3a7a4u;

° KCIIOJIB30BATh MAaTeMaTUYECKHE IOHSATHS, METOAbl M MOJICIH JJIsS OIHCAHMS
Pa3TUYHBIX MPOIIECCOB;

° BBISIBIIATh MaT€MaTUYECKHE 3aKOHOMEPHOCTH, JISKAIIME B OCHOBE KOHKPETHBIX
MIPOIIECCOB;

° HCIOJIb30BaTh OCHOBHBIE METO/IbI CTATUCTUIECKON 00pabOTKH TaHHBIX;

° MPUMEHATHh MAaTEeMAaTHYECKUE 3HAHMS Ha MEXKIMCIUIIMHAPHOM YPOBHE.

é/1a0emb:

° OCHOBaMHU  (yHIAMEHTAIBHBIX  MaTeMAaTHYECKUX TEOpUA UM  HaBBIKAMU

HCIIOJIb30BAHUA MAaTCMATUYCCKOI'O arrapara,
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o METOAAaMHU CTaTUCTHUYECKONW 00pabOTKKU HHPOPMALIUH.

3. Kparkoe conepskanue 1uCHUININHBI:
1 CEMECTP
1.BBenenue.

[Ipenmer u metopl MaTeMaTuku. OnrcaHre OCHOBHBIX pa3zenioB Kypca. [IpaBuia
U TpeOOBaHMs IIPU U3YUEHHUH Kypca.

2. DneMeHTHI anreOpsbl.

YucnoBele MHOXKECTBA, KoMIulekcHbIe yucaa. Onpeaenurenu 11 u Il mopsankos.
BekTopbl: OCHOBHBIE TOHSTHS, CKaJsiPHOE, BEKTOPHOE M CMEIIAHHOE MPOM3BEICHUS BEKTOPOB.
AHanuTuyeckasi TeOMETpUs: TpsMas Ha MIOCKOCTH, KpuBbie Il mopsnka. MaTpuubl: neicTBus
HaJl MaTpHIIaMH, IPUBEJCHUE K CTylIeH4YaToMy BHIy U BUAy ['aycca. Panr marpunsl. O6patHas
matpunia. Teopema Kponekepa-Kanemnu. Pemienne cucreM JWHEHHBIX —alnreOpanyecKux
ypaBHeHHii. CoOCTBEHHbIE YKca U BeKTophl. KBagpaTuuHbie GOpPMBEI.

3. ®yakuus ogHoM nepemenHou. [Ipenen Gynkmuu. HenpepbBHOCTH G yHKIIHH.

@Oynkiusa.  CnocoObl  3amanust  ¢yskumu. Ilpenen  ¢yHkmum B Touke.
Onnoctoponnue mpenensl. [Ipenenst Ha OeckoHeYHOCTH. BeckOHEYHO Masblie U OECKOHEYHO
Oonbmne (GyHKIMH, UX CBOMCTBAa M B3auMHas cBA3b. CBoiicTBa mpexnenos. IlepBbiii 1 BTOpoOi
3aMedaTesibHble mpeaensl. HempepblBHOCTE (yHKIMH B TOUKe M Ha Impomexyrke. CBoiicTBa
(GyHKUNH, HEPEPBHIBHBIX HA OTpe3Kax. Touku pa3pbiBa QyHKIIUN U UX KIacCU(pUKAIUS.

4. IuddeperunanbHoe UCUUCICHNE PYHKIIUN OJJHOM MepeMEHHOM.

[IpousBogHas GyHKIIMH, €€ TEOMETPHUUCCKUN U MEXaHHYEeCKUH cMbIci. [IpaBuma
muddepenipoanus. Tabnuua OCHOBHBIX TNPoW3BOAHBIX. JluddepenHunan ¢yHKuuu, e€ro
OPUMEHEHUs K MNpUOIMKEHHBIM  BbIUMCIEHUSAM. HBapumaHTHOCTE  (OpPMBI  [IEPBOTO
mupdepennmana. [IpousBomHas cinoxHON QyHkuuu. JuddepeHuupyemocts (QyHKIUU:
OlpesielieHne, TeopeMbl O CBA3M JTUG(GEpEeHIUPYEMOCTH €  HENpPEphIBHOCTBIO U €
CylIecTBOBaHHEM Npou3BogHONH. OCHOBHBIE TeopeMbl AU hepeHnanbHOro ncuncienus: Poms,
Jlarpamxka, Komm. IlpaBmio Jlomurans (packpeiTue HeompeneaeHHocTer). [Ipon3BoaHbie
BBICHIMX TOPsIKOB. JIokanbHbIN skcTpeMyM (yHKIMH. HeoOxomumble U JOCTaTOUHBIE YCIOBUS
skcTpemyMa. [IpaBuiio ucciepoBaHuss (QyHKIMM Ha MOHOTOHHOCTh M 3KcTpemyM. Ilpusnaku
BBINTYKJIOCTH ¥ BOTHYTOCTH (yHKIMHU. Touku neperunda. Heo6xoaumoe U 10CTaTOYHOE yCIOBHUS
nepern0a. AcUMNTOTHI (QYHKIIMHA, WX BHUABI W CHOCOOBI HaxoxaeHus. OOmas cxema
uccneoBaHus (PYHKIHA, TOCTPOCHUE X TPaPHUKOB.

5. MHTerpanbHOoe ncuncienne GyHKIUU OHON ITePEMEHHOM.

[TepBoobOpasnas ¢ynkius. HeompeaeneHHslii MHTErpan U ero cBoiicTBa. Tabnuia
OCHOBHBIX HMHTErpajioB. MeToabsl HMHTErpUPOBAHMS: HEMOCPEICTBEHHOE HWHTErPUPOBAHUE,
MHTETPUPOBaHHE TOJCTaHOBKOW, MHTETPUPOBAaHUE 1O yacTAM. VIHTerpupoBaHue panoHaIbHbBIX
npoOeit. MHTErpupoBaHHE HEKOTOPBIX HPPALMOHAIBHBIX M TPUTOHOMETPUUYECKHX (DYHKIUIL.
OmnpeneneHHbll UHTETpall, €ro reoMeTpuuecKuil cMbicil. CBONCTBA ONPENEIEHHOIO MHTETpaa.
®opmyna Herorona-JleiiOnuma. Teopema o cpeaHeM 3HAa4YeHHH. 3amMeHa TIEPEMEHHOW U
UHTETPUPOBAaHUE IO YAacTIM B ONPEAEICHHOM UHTerpane. [IpHiioskeHHsI OIpeeneHHOro
UHTErpaia K BBIUMCICHUIO IUIOIManed miockux ¢uryp. [loHsaTne HeCOOCTBEHHBIX MHTErPaIoB:
OTIpeieNIeHus], CBOICTBA, METO/IbI BHIUMCIICHUSI.

2 CEMECTP

1./luddepenimanbHoe ncyuciaeHne (pyHKIMM HECKOIBKUX NMEPEMEHHBIX. DJNEMEHThI TECOPHU
TOJISL.

OyHKIMU ABYX M Oojiee MEPEMEHHBIX: ONpeEAeieHue, 00JIacTh OIpeaesieHus, 00IacTh
U3MEHEHMs, T'€OMETpHuecKas HMHTepHpeTanus, JUHUM YpoBHS. I[lpenen QyHKuuu B TOUKe.
YactHble Tpou3BOJAHBIE (HAa mpuMepe (QYHKUIMH ABYX mepeMeHHbIX). uddepeHunpyemocTs
(YHKLIMN HECKOJIBKMX INepeMeHHbIX. JlocraTouHsle ycnoBus auddepenuupyemoctu. [lomHas
npousBonHas. IIpousBonnas cioxuoi (ynkiuu. Ilomasii nuddepenuman. MuaBapuanTHOCTH
nosHoro  auddepeHnuana.  AHAIMTHYECKUH  TpU3HAK  mosHOTOo  nuddepeHmmana.
Huddepenumrpoanue (QyHKIUU OAHOH M JBYX IEPEMEHHBIX, 33JaHHON HesBHO. YacTHbIE
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NPOM3BOJHBIE W TOJHBIE Ju(QepeHansl BBICIINX MOPSAKOB. TeopeMa O paBeHCTBE
CMEIIaHHBIX MPOU3BOAHBIX (A1 (yHKUMHM JBYX MepeMeHHbIX). JIOKalbHbIE SKCTPEMYMBbI
(GYyHKLIMU BYX MEPEMEHHBIX: HEOOXOAMMOE M JIOCTATOYHOE YCIOBHS IKCTpeMyMa. Y CIIOBHBIM
aKkcTpeMyM (Metoa MHokuTene Jlarpanka). HanGosnbiee u HanMeHbIee 3HaueHne (PyHKITUN B
3aMKHYTOH oOmactu. OcHOBHbIE TOHATHS Teopuu mnois. CkamspHoe moie. [loBepxHOCTH H
JMHUM ypoBHA. [Ipom3BoaHas mo HampaBieHUO. ['paMeHT CKAISIPHOTO MOJIA U €ro CBOMCTBA.
Bexrtopnoe nosie. Jluseprenuust nonst. Porop nomns. CsA3b MeEXIy IpaJU€HTOM U IPOU3BOJHON
110 HAIPABJICHUIO.

2. KpaTHble UHTETpasl.

JIBOWMHOM HMHTErpajl: OmpeAcsieHUuEe, Ie€OMETPUYECKHII CMBICI, CBOWCTBA. BbrumcieHue
JBOMHOIO MHTETpajlia B JIEKapTOBOM W IOJIIPHOM cucremax koopauHar Murerpan Ilyaccona.
TpoitHON HUHTErpal: onpeaeaeHue, reOMETPUUYECKU CMBICT, CBOMCTBA. BhIuncieHne TpoHHOIro
uHTerpana. [Ipunoxenus qBOMHOTO U TPOMHOTO UHTErPAJIOB.

3. KpuBoavHEeHbIE M TOBEPXHOCTHBIE UHTETPAJIbI.

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

3 CEMECTP

1. Iuddepenumanbrbie ypaBHEHUS IEPBOTO MOPSIKA.

Juddepenunanpuple ypaBHEHUS: MOPSAAOK, pEIIEHHE, TeopeMa CYIIECTBOBAaHUS U
€AMHCTBEHHOCTH pelieHus. 3agaya Komm. YpaBHEHHs C pa3fensiolUMUC [EPEMEHHBIMU.
Onnoponnsie auddepeHnnanbupie ypaBHeHUs. JIuHeHble auddepeHmaibable ypaBHEHUS
NIEPBOTO MOPSAJKA. Y PaBHEHUS B MOJIHBIX tuddepenimanax. MHTerpupyromumii MHOXUTENb.

2. Muddepennmanpabie ypaBHEHUS BTOPOTO U 71-TO MOPSAKA.

Juddepennmanbabie ypaBHEHUS BTOPOTO HOPsIKA, JOMYCKAIONINE TOHIKEHUE TTOPSIKa.
Jlunetinbie mudepeHnranbaple ypaBHEHUs BTOporo mopsiaka. CBoicTBa pemieHuid. JInHelHas
He3aBUCUMOCTh QyHKuui. Onpenenurens BpoHnckoro. CTpykTypa 00IIero pemeHus: JMHEHHOTO
muddepeHManbHbIe ypaBHEHUsT BTOporo mnopsnka. dyHAamMeHTadbHas CHCTEMa PpEHICHHI.
Jlunelinple ogHOpPOAHBIE AU(QepeHInaTbHbIe YPaBHEHUS BTOPOTO TOPSIKA C MOCTOSHHBIMU
koa(urmenTaMu: mocTpoeHue ooIiero pemeHus. Meron Ditnepa. JInHelHbIE HEOTHOPOAHBIC
muddepeHIraIbHbIe YPaBHEHUST BTOPOTO MOPsAKa ¢ MOCTOSIHHBIME Kod(durentamu. Oo1ee u
YacTHOE pellleHUs] HEOAHOPOIHBIX ypaBHeHUM. JIuHeinble quddepeHnranbHble YpaBHEHUS #-T'0
HOpsi/IKa: CBOMCTBA pEIICHUH, TEOpeMbl O CTPYKType OOIIEro pelieHusi, METO]| BapHaluu
NOCTOSIHHBIX. JIuHelHble nuddepeHranbHble YpaBHEHUS #-TO TOpSAKAa C TOCTOSHHBIMU
KodduImeHTaMu. AJTOPUTM MTOCTPOCHHSI OOIIIEro PEIICHUS.

3. Cucremsbl nuddepeHITnaTbHBIX YPaBHEHUM.

Cucremsl nuddepeHaIbHbIX YpaBHEHUH MEPBOTro MOpPAIKa: OOIIUe MOHATHUS, TeopeMa
CYLIECTBOBaHMSI U  E€AMHCTBEHHOCTH  oOmero  pemeHus.  CucremMbl  JHMHEWHBIX
nuddepeHMaIbHbBIX YpaBHEHUH TMEPBOrO MOPSIKA: HHTEIPUPOBAHME METOJIOM HCKIIOUEHHUS.
Cuctembl TUHEWHBIX AU(GEepeHITMATBLHBIX YPaBHEHUN IMEPBOTO IMOPSIKA: CBOMCTBA PEIICHHM,
TEOPEMbI O CTPYKTYpE OOIIEro peuieHus, METO]] BapUallui MOCTOSHHBIX. CHCTEMbI JIMHEHHBIX
OHOPOAHBIX ¥  HEOJHOPOAHBIX  Au(GdepeHInaTbHbIX  YpaBHEHUH C  MOCTOSHHBIMU
KodpduureHTaMu. DJIEMEHTHl TEOPUU YCTOWYMBOCTH. METOABl YHUCIEHHOTO pEUICHHUs
nudepeHIaTbHBIX YPaBHCHHM.

4. Yucnossle ¥ (PyHKIIMOHAIBHBIE PSIIBL.

YucnoBble psAObl: OCHOBHBIE IOHSATHS, CBOWCTBA CXOMASIIUXCS PSAOB, HEOOXOAMMBIN
INPU3HAK cXOAMMOCTH. ['apmonuueckuil psaxn. Paawl [lupuxne. IIpu3Haku cpaBHEHHs PALOB C
MOJIOKUTENbHBIME wieHamMu. [IpusHak [lamamOepa. MHTErpanbHblil U paguKadbHBIN MPU3HAKA
Komm. 3nakouepenyroniiecs psasl: npusHak JleliOHuna. 3HaKomnepeMeHHBIE PSIbl: TMOHATHS
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aOCONIOTHOW H  YCJIIOBHOM CXOJMMOCTH,

a0COJIIOTHO U YCJIOBHO CXOSIINUXCS PSIIOB.
chHKL[I/IOHa.HBHBIG pAAbI: OCHOBHBIC ITOHATHUA, O6HaCTb CXOAUMOCTH. CreneHHbIE
PAIBL: paguyc, HHTEpBaJ, 00acTh cxoauMocTu. CBOMCTBA CTETICHHBIX PpsoB. Psaer Teinopa u

Maknopena: CBOMCTBA,

npU3HAK a0COMIOTHOM CXOAUMOCTH,

yCIOBUE CXOJMUMOCTH psAJa K HCXOAHOW (YyHKIHUH,

CBOWCTBA

OCHOBHBIC

pasznoxenusi. Paznoxkenne QyHKIMu B psag MakiiopeHa ¢ TMOMOIIBIO OCHOBHBIX Pa3JIOKEHHH.
I'maBHOe 3HavyeHue ¢yHKIMU. OkBUBaJeHTHble (yHKIMH. [Ipumenenue pspoB Teitnmopa u
MakJsiopeHa 1151 BBIYMCIICHUS] IPEETIOB.

5. 3akiroueHue.

Hcnonp30Banne MaTeMaTHISCKIX METOJ0B B HpﬂKTPI‘ICCKOfI JCATCIIbHOCTH.

4. O0beM y4eOHOH JUCHHUILINHBI

Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Bujbl y4ednoii padorsl 3au4. ex./ 3a4. en./ 3au4. ex./ 3au4. ef./
aK.yac aK.yac aK.yac aK.yac
DI T O RO 15/540 5/180 4/144 6/216
TUCIHUTLTHHBI 0 Y4eOHOMY TUIAHY
AyIMTOpHBIC 3aAHATHS: 5,3/192 1,77/64 1,77/64 1,77/64
Jlexmuu (JIek) 2,65/96 0,88/32 0,88/32 0,88/32
Hpaxruteckue SAATHA | 9 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 xonTpossn: 272 IK3aMeH- 3auder ¢ IK3aMeH-
JK3aMeH/3a4ueT 1/36 OIlEHKOM 1/36
Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Bubl yueOHoii padoTe 3au. ef./ 3au4. ef./ 3a4. ef./ 3a4. ef./
acTp.yac acTp.yac acTp.yac acTp.yac
DI T O RO 15/405 5/135 4/108 6/162
JUCIHUTUTHHBI 0 Y4eOHOMY TUIAHY
AyIMTOpHBIC 3aAHATHS: 5,3/144 1,77/48 1,77/48 1,77/48
Jlexmuu (JIek) 2,65/72 0,88/24 0,88/24 0,88/24
13) Hpaxruteckue SARATHA | 9 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 xonTpossn: 2/54 IK3aMeH- 3auder ¢ IK3aMeH-
JK3aMeH/3a4ueT 1/27 OIlEHKOM 1/27
AHHOTanuA padoyeil MPOrpaMmMbl AU CHUNIHMHBI
Nudopmaruka (b1.5.06)
1. 1. leau u 3a7a9u AU CHUIJIMHbBI
Henp  gucuuruiiHel —  mpuoOpereHue  0a30BBIX  3HAHMH O  COBPEMEHHBIX

MH(POPMALIMOHHBIX TEXHOJOTHAX, a TaKKe YMEHMH M IpPAKTUYECKMX HaBBIKOB B 00JacTu
UH(POPMATUKH, MCIOIB3YEMbIX NPU PEIICHUH HAYYHBIX M MPAKTHYECKUX BBIYHCIUTEIBHBIX
3a[a4 CTyIEHTaMH BCEX CHELUAIBHOCTEM.
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3amaun  OUCHMIUIMHBI - HW3YyY€HHE METOAOB XpaHEHHUs, oOpaboTKM M Tepeaayu
UH(GOpMAMK C WCIOIB30BAHUEM IEPCOHAIBHBIX KOMIIBIOTEPOB, JIOKAJIBHBIX M TI00ATBHBIX
ceTel; W3Yy4YEeHHE YHCICHHBIX METOAOB pELICHHS MPOCTEHIINX 3aJad MaTeMaTH4ecKOoro
OIMCAHUSI XUMHKO-TEXHOJIOTMYECKHX TPOIECCOB; IPHUBUTHE HABBIKOB AJITOPUTMHU3AINU |
IPOTPaMMHUPOBAHUS C HCIOJB30BAHUEM CTAaHIAPTHBIX IMAKETOB MPHUKIAJHBIX HPOTpaMM Mpu
PELICHNH MMPOCTEHIINX BBIYUCIUTENBHBIX 33/1a4.

2. B pe3yabraTe u3y4YeHUs] JUCHHMILUIMHBI OO0y4YalolMiicd 1O mporpamme
0akaJjlaBpUaTa J0JIKeH:

Ogradems cnenyOmUMI KOMIIETCHIUSAMU:

- CHOCOOHOCTH pemaTh CTaHAAPTHBIC 3aJaddl MPOQEeCcCHOHATBHON NEeSTeNFHOCTH Ha
OCHOBe MH(OPMAITMOHHON U OUOIHOrpaduuecKoi KyabTyphbl C IPUMEHEHUEM HH(POPMALIMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJOTMH M C Yy4YeTOM OCHOBHBIX TpeOOBaHMH HH(OPMALMOHHOM
6e3omacuoctu (OITK-1).

3namo:

- CBOMCTBa MH(MOPMAITUH, CTIOCOOBI €€ XpaHEeHHS U 00pabOTKH;

- CTPYKTYPY, IPUHIIHUITBI pabOTHI U OCHOBHBIE BOZMOXHOCTH DBM;

- TOIOJIOTHUIO U apXUTEKTYPY BBIYUCIUTENbHBIX CETEH;

- IPUHLIMIBI APECALNU MOJIb30BaTENEH, KOMIIBIOTEPOB U PECYpCOB B ceTu VIHTEpHET;

- paznuyath U pacundposbiBaTh [P — agpec, JOMEHHOE UMsI KOMITBIOTEPA;

- a TaKXke BJIaJeTh HaBBIKAMHU CAMOCTOSITEIBHOTO pEUIEHUs 3aJad Ha KOMIIbIOTEpE,
BKJTFOYAIOIITME TTOCTAHOBKY 3a7a4d, pa3pa0d0TKy aJlrTOPUTMA U OIIEHKY eT0 3(h()EKTUBHOCTH;

- CTPYKTYPY, IPUHIHUITBI paOOTHI U OCHOBHBIE BOZMOXHOCTH DBM;

- OCHOBHBIE THIIbl AITOPUTMOB, SA3BIKH POTPAMMHUPOBAHUS;

- CTaHJapTHBIE IPOTrpaMMHBIE 00eCTIeYeHHsI CBOEH MPOPECCHOHATLHOMN 1A TENIbHOCTH;

- QITOPUTMBI PENICHUS HEJIMHEWHBIX YPaBHEHUI;

- QJICOPUTMBI OJTHOMEPHOM ONTUMHU3AIUY;

Ymemo:

- MACAaTh U OTIAXKUBATH MPOrpaMMbl Ha VBA 110 pa3paboTaHHBIM aIropuTMaM;

- IPUMEHSATH METObl MATEMATUYECKOM CTaTUCTUKU AJIs PEeIIEHUs] KOHKPETHBIX 3a/1ay;

- WCIOJIb30BAaTh TAaKeThl NPHUKIATHBIX MPOTPaMM TMPH JAIbHEUIIEM OOYYeHHH U
MPAKTUYECKON JESITEeTbHOCTH.

Bnaoemp:

- HaBbIKAMHM CaMOCTOSITEIbHOTO pELIEeHUs 3aJad Ha KOMIBIOTEPE, BKIIOYAOIINE
IIOCTAaHOBKY 3a/lauM, pa3paboTKy alropurMa M OLEHKY ero 3(QQEeKTUBHOCTH METOJaMU
MaTeMaTUYeCKON CTaTUCTUKHU U1 00pabOTKU HKCIIEPUMEHTA;

- METOJIaMHU peaIn3alliy aIrOPUTMOB Ha KOMIIBIOTEpAX.

3. Kparkoe coaepxxanue JTUCUUIIMHBI:

3.1. ApXUTEKTypa KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CETEH:

UCTOpUS Pa3BUTHA BBIYMCIUTEIBHON TEXHUKH U MEPCOHAIBHBIX KOMIbIOTEpoB. KpaTkas
UCTOPHUSL PA3BUTHUS BBIUMCIUTENBFHOM TEXHUKH W TMEpCOHANbHBIX KommbioTepoB (I1K).
Breruncnurensnas mammaa ®on-Heiimana u mammua Terlopunra. Paspaborku HopOGeprta
Bunepa;

apxutektypa IIK, ammapatneie cpenacta IIK. Hcnonb3yembie CUCTEMBI CUHMCICHUS,
3JIEMEHThl MaremaTuueckoi Joruku. OOmiee mnpencrasienue o IIK m uX BO3MOXXHOCTSIX.
OyukimonaneHast cxema [IK, wmaructpanbHO-MOAyJdbHBIM TpuHOMO 1octpoeHus [IK.
Amnmnaparssie cpenctBa [1IK: Mukpomporneccop, onepatuBHas ¥ KIII HaMsTh, BHEIIHSS TaMsTh,
IIMHBI ajjpeca, KOMaHJ M JaHHBIX, TaKTOBbIM TeHepatop. [IpuHIUN OTKPHITOW apXUTEKTYpBHI:
cUCTeMHas IuHa, pa3psaaHocTb. [lepudepuiinsie ycrpoiictsa I1K: knaBuarypa, MbIlb, MOHUTOD,
npuntep u Jp. OcoOEHHOCTH MpeACTaBICHUS JaHHBIX HAa MalIMHHOM YypoBHe. [IpeumyinecTBa
u(ppoBOro mMpeAcTaBieHUss HHQOpPMAMKM Tiepel] aHAIOTOBBIM MPEICTAaBICHUEM: BBICOKOE
KaueCcTBO 3alliCH W OTOOpakeHWs WHOOpMAIMU, MPOCTOTa W HAACKHOCTH ITyOJIUPOBAHUS
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(xommupoBanusi) uHGpopmanuu Oe3 moTepu KadectBa. CHCTEMBI CUUCICHHS (IECSITHYHASI,
JBOMYHAs, BOCbMEpPHYHAs, IIECTHAALIATEPUYHAs), MpaBWiIa NEpeBofa W3 OJHON CHCTEMBI B
JIpyryto. DIEMEHTbl MaTeMaTU4eCKOH JIOTMKU: TOHATHS (OPMAJIbHON JIOTUKH, OCHOBHBIC
JIOTHYECKHE ONepaluu U GopMyJIbl, JJOrHUecKre OCHOBHI padoThI [1K;

KOMIIBIOTEPHBIE CETU: TOIIOJIOTUU CETEH, MX XapakTepucTuku. KommbroTepHas cerpb -
COBOKYITHOCTh KOMIIBIOTEPOB U PA3IUYHBIX YCTPOWCTB, 0OecreynBaromnX HH(OPMALMOHHBIN
OOMEH MEXIy KOMIIBIOTEpaMH B CETH 0€3 HCIOIb30BaHUS KAKUX-JIMOO IMPOMEXKYTOUHBIX
HocuTene nHpopManuu. Tomomoruu ceTei: 3Be3qHas, IMHHAS, KoyblieBas. CeTu 3aKpBITOTO
TUIIA: JIOKAJbHBIE M PACIpPEEIECHHbBIE CETH, KOpIopaTUBHBIE ceTH. [IporpaMMHO-TeXHUYECKOE
obecrieueHne: aganTep, KOTOPBIA YIPABISIETCS CICHHAIBHOW TPOTPaMMON JpaiiBepoM;
ONEpallMOHHAs CHUCTEMa, YIpaBJIAOUIas KOMIBIOTEPOM, MPENOCTABISIOIIMM  PECYPCHI;
MPOTOKOJIBI - 0COOBbIE S3BIKHU, Ha KOTOPBIX OOMEHHUBAIOTCS MH(OpMAaIMel KOMIBIOTEPHI B CETU
(TCP, TCP/IP, UDP). I'mo6anbubie cetn pazmuuHoro macmrada (WAN —Wide Area Net, MS
Network wu Internet). Bo3moxknoctu cetu WHTEepHer. OnekTponHas modrta. Jloctym k
uHpopMaMOHHBIM pecypcam. Cucrema TtenekoH(pepeHUM. Axpecanus W TPOTOKOJBI B
Nurepuer;

MYJIbTHUMENA — AUAJOrOBasi KOMIIBIOTEPHAsl CUCTEMa, 00eCIIeYNBAIOIasi CUHTE3 TEKCTa,
rpaduku, 3ByKa, peud U BUACO. YCTPONCTBAa MyJbTHMeAHNA. TpeOoBaHUS K MYJIbTUMEIUHHBIM
CpeACcTBaM KOMIIbIOTEpOB. PacimpeHHble BO3MOXKHOCTH 00pabOTKH, MpeoOpa3oBaHusi, CHHTE3a
nH(popMmaruu (KOMITBIOTEpHAsI aHUMAITUs, MOAU(PUKAIISI U300pKEHUM, TpeXMepHas rpaduka).
MynbsTumMeauitaele  nporpaMMsl. IIporpaMMbl pelakTUpPOBaHHUSA, MOHTaXKa 3ByKa WM BUJIEO.
Buneo-penakropsl, Moaynu cnemd@@GexkToB, MOHTAXKHbBIE CTYIUH. DJIEKTPOHHBIE MPE3EHTALUN
(ocHoBHBIE BO3MOXXKHOCTH MS PowerPoint), sTambl co3maHusi Tpe3eHTAlUil, CTPYKTypa
MIPE3CHTAINI U OCOOCHHOCTH PabOTHI C PEAAKTOPOM.

3.2. IlporpamMHOe o0ecrieueHue:

CTPYKTypa OIEpaAIlMOHHBIX CHUCTEM, MAKEThl MPHUKIAAHBIX mporpamm, MicrosoftOffice.
Knaccudukanus nporpaMMHbIx cpeacTB. CUCTEMHOE U TPUKIIAIHOE IPOTpaMMHOE oOecrieueHue
ITK. O630p oneparmornsix cucteM (OC). [Ipunnumns! coznanus u coctaB OC: snpo, uarepdeiic,
npaiiBepel. Kpatkas xapaktepuctuka WINDOWS, monyneHblii npunnun noctpoenus. Cpena
WINDOWS: okna, ux sneMeHThl, paboTa B MHOTOOKOHHOM pexume. Paborta ¢ oObekTamm
WINDOWS. Spnbiku 1 pabota ¢ HuMu. [lanku: co3naHue, nepeMMeHOBaHUE; KOIMPOBAHUE U
nepemMenieHrne 00beKTOB (MAroK | SPJIBIKOB), yAalieHne o0bekToB. Kop3uHa u ee Ha3HAdYCHHE.
Hactpoiiku WINDOWS: nata u Bpemsi, HaCTpoiika MBILIHM, SKpaHa. DJIEMEHTbl TEXHUYECKOIO
cepuca [IK: ycTaHoBka onepallMOHHOW CHCTEMBI, CO3JaHUE WHIWBUIYAIHHON ONEpaliMOHHON
cpebl TOJIB30BATENs, MOAJCPKKA IETOCTHOCTH MH(OPMAIIUH, pacIIUpeHUue M MOACPHHU3ALNS
KOH(UTYypaluy anmapaTHbIX U IPOrPaMMHBIX CPEICTB

TexcroBeiii pegaktop WORD, penakTopsl MareMaTHUECKHX M XUMHUYECKUX (HOpMYIL.
OCHOBBI HCHOJIB30BAaHUsI TpPOTpaMM O0OIIero Ha3HaueHus (KpaTkuii o0030p) Ha mpuMepax
TeKkcToBOro pemaktopa WORD, penakTopoB MaTeMaTHYeCKUX W XMMUYECKHX (OpMyII.
Ocob6ennoctu TexkcroBoro peaakropa WORD. Beoa u penaktupoBanue tekcta. Konupoanue u
nepemenieHrne 00bEeKTOB, pabora ¢ Tabmumamu. Bpeibop Bupa, pasmepa mpudTa,
dbopmarupoBanne CcUMBOJIOB W abO3aneB. KommpoBanme ¢opmara. OcoOEHHOCTH CO3MaHUS
CChUIOK, oruaBieHud. Co3gaHue JOKYMEHTOB pa3iuyHbIX (QopM  (CTaHZApTHBIX U
HECTaHJapTHHIX). lcrmonb3oBaHWe penakTopa MaTeMaThyeckux (opMysl B TEKCTOBBIX
JNOKyMeHTax. Pemaktop xumudeckux (opMmyJ, Ha3HaYeHHME U OCOOCHHOCTH palOTBHI.
KonupoBanue xumuueckux GopmMys B TEKCTOBbBIE TOKYMEHTHI.

Cucrema ympasinenus 6a3zamu nanHbix ACCESS: coznanue monp3oBatensckunx CYB/],
dbopmupoBanue 3amnpocoB, or4eToB U (popMm. HHPopmanmonneie cucrteMbl. CHCTEMBI
yrpaBieHus: 0aHKamMu u 0a3aMu JaHHBIX. PensimonHas Mozaens AaHHBIX. CTPyKTypa 3amucH,
MeToabl Joctyna K uHpopManuu. OOMeH NaHHBIMU ¢ ApyrumHu npuiokeHusMua WINDOWS:
TEKCTOBBIMH PEAAKTOPAaMH U 3JIEKTPOHHBIMU Tabnuamu. Pensiunonnas 6a3a nanusix ACCESS.
['maBHOE OKHO, MEHIO KOMaH], MMaHeIb MHCTPYMEHTOB. Co3aHue U OTKPHITHE 0asbl JaHHBIX.
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BBox 1 penakTHpoBaHUE NaHHBIX B peKUME TAaOJIHIIBI  peXUMe KOHCTpYKTOopa. DopMupoBaHue
3arpocoB. 3anpockl MPOCThIE 1 MHOTOTAOINYHbIE, 3aMpOChl ¢ ycioBusMU. Co3gaHue OTYETOB U
¢dopm. Texnonmorus peanuzanuu npocrenmux 3anad cpeacrsamu CYB/] ACCESS.

Pemenue BorumcnuTenbHBIX 3amad ¢ ucnosnb3zoBanueM EXCEL: obpabGoTtka Tabmwii,
NOCTpOeHHE TpadUKOB W JUarpaMM, BBIUMCIEHHE MATPUYHBIX BblpakeHuil. HasHauenue
anexktpoHHbIXx Tabmun (MS EXCEL). OcoGennoctu Ttabmumunoro mporeccopa EXCEL u
UCIIOJIb30BaHUE €T0 JJIS pelieHHs] MHPOPMALMOHHBIX U WHKEHEPHBIX 3a/1a4. TeXHuKa paboThl ¢
EXCEL. Oxno EXCEL. AOGcomioTHas W OTHOCHTENbHas anpecamnus. Brijgenenne sdeex,
nepemernieHue no padouemy snucty. Pacuer no popmynam. Konmuposanue dopmyn. Iloctpoerue
rpa¢ukoB. PacueT GpyHKIIMOHATBHBIX 3aBHCUMOCTEH U TTOCTPOEHUE TpadhuuecKuX N300paKeHHA
¢ wucnoibp3oBanueM crannaptHeix (yaknuii EXCEL u wmacrepa ¢ynkuuii. Iloctpoenue
MOBEPXHOCTEH C MCITOIB30BaHUEM MacTepa auarpamm. Pabora ¢ tabnunamu. dopmaTupoBanue,
opopmuenune Tabmun. YwucioBele W MoONb30BaTeNbcKUE Gopmarbl. CBOAHBIE TaOIMIIBL.
[TocTpoenue nuarpamm. PazpaboTka u peanu3amnus MpOCTEHIIINX aJTOPUTMOB C UCTIOIb30BaHUEM
Bo3MoxkHOCTel EXCEL (HaxoxaeHne MaKCMMalbHOTO (MUHHMATBHOTO) JIEMEHTa BEKTOpa U
MaTpHUILIbI, HAXOXXICHHE CYMMBbl 3JIEMEHTOB BEKTOpa U MAaTPUIlbl, BBIYHUCICHHE MaTPUYHBIX
BBIPAXKECHU ).

3.3. AITOpUTMBI U1 OCHOBBI IPOTPaMMHPOBAHUS

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

XapaKkTepUCTUKU SA3BIKOB TporpamMMupoBaHusi. OCHOBHBIE CTPYKTYpbl M IPUHIIMIIBI
CTPYKTYpHOTO MporpamMmupoBanus wuttoctpanus. CTpyKTypHOE MpPOrpaMMHUPOBAHHE, €ro
ocobenHoctu. TexHosnoruss OOBEKTHO-OPUEHTHPOBAHHOTO IPOTPaMMHUPOBAHUSA; CBOICTBa
A3BIKOB: HaclleZJOBaHUE, MHKANCYIALNS, MOTUMOPPU3M. [TOHATHS S3BIKOB: KJIacChl U OOBEKTHI.
OBoIIOLUS U KITacCU(PHUKAIMS A36IKOB POrpaMMupoBanus. [IoHATHS TpaHCIAINH, KOMITHIISIINH,
UHTEpIIpETallui, WX paznuuus. ba3oBele aaropurMuyecKkue KOHCTPYKIUHU (ClieZOBaHUE,
BETBJICHUE, TOBTOPEHHE), MNpHUMEphl HX peanu3auuud. OCHOBHbIE KOHCTPYKLHHU SI3BIKOB
MPOrpaMMUPOBAHUA. SI3BIKH MPOrPaMMHUPOBAHUS BBICOKOTO YPOBHSI.

BoruucnuTenbHple aaropuTMbl U MIpOrpaMMHbIE peann3auuu Ha VBA s oO6paboTku
nHpopmaruu I[pomecc pemenus 3amad Ha komnbloTepax. [IporpammupoBanue Ha si3pike VBA:
OCHOBHBIE ONEPATOPHI SA3bIKa, MpOIeaypsl U GyHKIMU. Pa3zpaboTka M peanuzaus mpocTeHmmx
aNTOpUTMOB 00paboTkM wHPOpManuK (pemieHue 3a7a4 ¢ OJHOMEPHBIM M MHOTOMEPHBIM
o0beMoM uHGpopManun). YucaeHHbIe METOIbI aHAIM3a OJTHOTO HEJTMHEHHOTO YpaBHEHUS: MTOUCK
KOpHEH, pelnieHue 3a7aud OJHOMEPHOW ONTUMHU3aluu (HAaXOXJEHHE TOYEeK MaKCUMyMma U
MUHUMYMa (QYHKIHK). METOIbl CTaTUCTHYECKOW 0OpabOTKH pe3ylbTaTOB M3MEPEHHUH OIHOU
BEJIMYMHBI: BEIYUCIIEHUE TOUCUHBIX (CPEIHEro, UCTIEPCUH, CTaHapTa) U UHTEPBAIbHBIX OLIEHOK
CIIy4yallHOM BEJIMYMHBI.

3.4. 3amuTa uadopmaIuu:

AJNTOPUTMBI 3alTUTH HHPOPMALIMK: METO/IbI 3AIIUThI, KOMIBIOTEPHBIE BUPYCHI 1 OOpb0a
¢ HumH. [loHsATHE O€30macHOCTH KOMIBIOTEPHON HHQOpPMAIMK: HAJIEKHOCTh KOMIIBIOTEPA,
COXPaHHOCTh JIAHHBIX, 3allUTa OT BHECEHUS H3MEHEHHH HEYIOJIHOMOYEHHBIMU JIUIAMH,
COXpAaHEHHWE TaHbl TMEPENUCKH B DIIEKTPOHHON ceTh. MeToapl peanu3alud  3alluThl
uHpOpMaLlMK: TpPOrpaMMHBIE, almapaTHble, OpraHU3aloOHHBbIE. VCTOpHs BO3HHUKHOBEHHS
BUPYCOB M aHTUBHUPYCOB. CrocoObl 3apa)keHus, 3aluThl U 00pbObI ¢ BUupycamu. OcoOeHHOCTH
paboThl aNrOpPUTMOB BHPYCOB: PE3UICHTHOCTh, MOJIMMOP(UYHOCTH U camoIIu(dpoBaHUE.
KoMmmbrorepHsie BUpYyCHI, UX crnenuduka u anTuBUpycHbIe miporpammel (Kacnepckuii, Dr. Web,
Avast, AVG). CrnocoObl mu¢ppoBanus ¥ mnepeaayd MHPOpPMALUU HA JajbHUE PACCTOSHHSL.
OTKpBITHIA U 3aKPHITHIN KItoun mudpoBanus. [ledparMeHTamnus aucka.

4.00beM AUCHHMILVINHBI M BB y4eOHOH padoThl

Bunpl yue6HO# paboTh O06Bem

B B

3a4CTHBIX AKaJCMHUYCCKHUX
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eAMHUIIAX gacax

O01mas TPy10eMKOCTh JUCHHUIUIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
AyIMTOpHBIE 3AHATHS: 48/36 48
Jlexmum (JIek) - -
JlaGopatopusbie 3ansaTus (JI3) 48/36 48
CamocrositeqbHas padora (CP): 60/36 60
Bua uToroBoro KOHTpoOJIsi: 3a4eT - -

Bunsl yueOHoI paboThI Ob6wvem
B B actponom.
3a4eTHBIX gacax
eMHUIIAX
O01mas Tpy10eMKOCTh JUCHHUIUIMHBI 10 Y4eOHOMY IJIAHY 3,0 81
AyIMTOpPHBIE 3aHATHS: 1,33 36
Jlexuuu (JIek) - —
JlaGopatopusbie 3ansTus (JI3) 1,33 36
CamocrositesqbHasi padora (CP): 1,67 45
Buja nTOoroBoro KOHTpoOJisi: 3a4eT - -

AHHOTanMA padoyeil NporpaMMsbl y4eOHOM THCIUILTHHBI
®usuka (b1.5.07)

1. Hean u 3aga4u M COUILJIMHBI

Heab0 AMCHMIUIMHBI SBISETCS NPUOOPETEHHE CTYAEHTAaMHM 3HAaHUN 110 OCHOBHBIM
pasaciamMm (bI/ISI/IKI/I U YMCHUIO MPUMCHSITH UX B APYIUX CCTCCTBCHHOHAYYHBIX NUCIUILIINHAX.

OCHOBHBIMH 32Ja4aMH JMCHHUILUIMHBI, PEIIEHHE KOTOPBIX O0ECcIeynBaeT JOCTH)KEHUE
IeNU, ABISIOTCS: (pOopMUpOBaHHME NMPEACTABICHUNH 00 OCHOBHBIX (DU3MUYECKHX 3aKOHAX MPHUPOJIBI
U METOJlaX TEOPETUYECKHX MCCIEIOBAHUN Pa3IMUYHBIX (PU3MUECKUX SIBJICHUH, a TaKXke IaThb
MMPEACTaBJIICHUA O COBPECMCHHBIX SKCIICPUMCHTAJIbHBIX MCTOJaX NUCCIICIOBaHUA.

2. B pe3yabTtare wu3yyeHHs [UCHUIJIMHBI O0y4yaloumiicsi 1o TMporpaMmme
0akajlaBpUaTa J0JIKeH:

Ogradems cnenyrOIUMI KOMIIETCHIUSAMU:

CnocoOHOCTh HCIIOJIB30BaTh OCHOBHBIC 3aKOHBI (PM3HKH B MPOQECCHOHATBHON
NESTENIbHOCTH, MNPUMEHATh METOJIbl MaTEeMaTHYeCKOro aHalu3a W MOJEIHPOBAHUS,
TEOPETUIECKOT0 U IKCIepUMeHTanbHoro uccienoanws. (OI1K-2)

CrocoOHOCTh HUCHOJNB30BaTh €CTECTBEHHOHAYYHbIE 3aKOHBI I IOHHWMaHUs
OKpYyKaroIiero Mupa u asieHuit npuposl.(OIIK-3).

B pe3ynbraTe u3yueHus: AUCUUIINHBI CTYACHT JTOJIKEH:

3HaAmMb:

- (us3nueckrue OCHOBBI MEXaHWKH, (U3UKA KOJCOAHWN ¥ BOJIH, JJIGKTPUYECTBA U
MarHeTu3Ma, SJCKTPOJUHAMHKH, CTATHCTUYECKOM (U3UKH W TEPMOJUHAMUKH, KBAaHTOBOU
busuky,

- cMbIcn (DyHAAMEHTaTbHBIX (PU3MYECKHX 3aKOHOB, MPUHIUIIOB U IOCTYJIATOB; HX
(GbOpMYyITUPOBKH U TPAHULIBI TIPUMEHUMOCTH;
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- CBSI3b IIUPOKOTO Kpyra (PM3MUYECKHUX SIBICHUN ¢ (yHIaMEHTAIBHBIMU MPUHIUIIAMHA U
3aKOHaMU (PU3UKH;

- OCHOBHBIE METO/IbI PEIICHUS 33724 110 OMUCAHUIO (PU3UUYECKUX SIBICHUI;

- METOJIbI 00PabOTKH Pe3yabTaTOB (PU3UIECKOTO IKCIIEPUMEHTA.

ymembp:

-IPUMEHSATh TEOPETUYECKHE 3HAHUS U SKCIIEPUMEHTAIbHbIE METO/bI MUCCIIEOBAHUS TIPU
petieHnn npodeccuoHabHBIX 33/1a4;

-IPOBOJIUTH PAcu€Thl, OCYIIECTBIIATh aHAIN3 U HAa OCHOBE ATOTO JeJIaTh 00OCHOBAHHbBIE
BBIBO/IBI;

- QHAJTM3UPOBATh PE3YJIbTAThl HAOIIOACHUN U HIKCIEPUMEHTOB C MPUMEHEHUEM OCHOBHBIX
3aKOHOB U IPUHIIUIIOB (DU3UKH,

- OIpenessaTh XapakTep (QU3NYECKHX IPOLECCOB MO KOMILIEKCY 3KCIEPUMEHTAIbHON
UH(OPMALIUU TIPU IIOMOIIN T'padUKOB, TAOIHII U YPaBHEHUH;

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

enademp:

- HaBBIKaMHU pabOThI C IMUPOKUM KPYroM (pu3ndecKux MpruOOpPOB U 000PYAOBaAHUS;

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

3. KpaTkoe coaep:kanue Iy CHUNIHHBI:

Cemectp 2

Beenenue

[Tpenmet ¢usuku. Metoas! pU3nUecKoro ncciae1oBaHus: OMbIT, TUIIOTE3a, YIKCIEPUMEHT,
TEopusl.

1. ®u3nyeckrne OCHOBBI MEXAaHUKHU

[Ipenmer kuHematruku. Ilepememienue, ckopocTh, yckopeHue. Kunemarndeckue
XapaKTEPUCTUKH BpalIaTEIbHOIO JBH)KEHMS. 3aKOHbI Hbl0TOHA. 3aKOH BCEMHPHOIO TATOTEHMUS.
JIBukeHMe Tela IEePEMEHHOW Macchl. 3aKOH BCEMHPHOIO TATOTEHHUA. /[IBrmkeHue Tena
nepeMeHHoN Maccel. YpaBHeHus Memepckoro. ®opmyna [luonkoBckoro. VYnpyruii u
HEyNpyrul ynaapsl mapoB. MOMEHT HHEpLUUMM MaTEpUAIbHOM TOYKM U TBEpPAOro Tea.
Kunematnka rapmonmuecknx Kosnebanmii. luddepenunanbHoe ypaBHEHHE TapMOHUYECKHX
kosiebanuii. IloHsATHE O 3aTyXaloUMX W BBIHYXJICHHBIX KojeOaHUsAX. BoinHoBOe IBHMKEHHE.
BoHBI IPOAOIBHBIE U TONIEPEYHBIE.

2. OCHOBBI MOJICKYJISIPHOM (pr3HKH

DJIeMEHTHl TEPMOJMHAMHUKN U (pu3nyeckor kuHeTHKU. VneanpHblil ra3. Pacnpenenenue
Bonpiimana u ero obOmedusudecknii cmbici. PeanbHblit ra3. YpaBHeHue Ban-mep-Baanbca.
Tepmonunamuueckuit Meton B (usuke. PaBHOBecHble cocTosiHMs. Havanma TepMoaMHAMHUKH.
Hukibel. DHTpoONUS U €€ CTaTHCTHYECKOe ToJIKoBaHWe. SIBneHue nepeHoca. [Juddysusa. 3akon
®uka. TermmonpoBogHoCTh. 3akoH Dypre. BHyTpeHnHee Tpenue (Bs3kocTh). 3akoH HrroToHAa.

3. DnexTpocTaTHKa U MOCTOSHHBIHN 3JIEKTPUUECKUNA TOK

3akon Kynona. Teopema Octporpaackoro-I'aycca. [umonbs. [udnekTtpuku B
AIIEKTPOCTATUYECKOM II0JIE.

Cemectp 3

1. DnexTpoMarHeTusm

3akon Awmmnepa. 3akoH buo-CaBapa-Jlaraca. Cuna JlopeHma. MarHeTuku.
DneKTpoMarHuTHast MHAYKIMs. Y paBHeHHEe MakcBera.

2. Onruka

Wntepdepentus BonH. Audpaxmus BonH. Nomspuzanus BosnH. TemoBoe u3mydeHue.
3akon Kupxroda. ['mnoresa Ilnanka. KBanToBOE 00BSICHEHHE TEIIOBOTO HM3IydeHUs. DDPeKT
Komnrona. Snepuas monens aroma. [loctynatel bopa. ATom Bogopoaa o bopy.

3. DieMeHTHhI KBaHTOBOU (PU3UKH
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I'mnore3a ne bporns.

OJIEMCHTAPHBIX YaCTHUII.

BonHoBoe ypaBHenue IllpenunHrepa Uit CTallMOHApHBIX
coctrostauii. OnbiThl [TepHa-I'epnaxa. MHoroanekTponHsiii atoMm. Dddekt 3eemana. [Ipuniumn
[Taynu. KBaHTOBBIE cTaTucTHUeckue pacnpezneneHus boze-OiiHmTeiina n Pepmu-/lupaka.
®ononbl. 3akoHbl [lebas n DiiHmTEelHA. XapaKTepUCTUKHU sIpa: 3apsiji, Macca, SHEPTUsl CBS3U
HYKJIOHOB. SnepHbie peakuuu. DyHIaMEHTaJIbHBIE B3aWMOJCUCTBHAS M OCHOBHBIE KJACChI

4. O0beM y4eOHOH JUCHHILINHBI

Bcero 2 cemectp |3 cemecTp
Bujbl y4edonoii padorsl 3a4. en./ |3a4.en. |3au4. em./
aK.yac aK.qyac aK.gyac
O01mas Tpy10eMKOCTh TUCHUILINHBI
10/360 4/144 6 /216
Jlexmn (Jlek) 1,35/48 0,45/16 0,9/32
JlaGopaTtopHsbie 3ansTHs (J1ad) 0,9/32 0,45/16 0,45/16
[IpakTnueckue 3aHATHS 1.35/48 0.45/16 0.9/32
(H3) b b b
CamocrositenbHas padora (CP): 4.4/160 1.6/60 2.8/100
b 9 9
Bua xonTpoJs: 2/72 IK3aMeH- | IK3aMeH-
IK3aMeH/3a4eT 1/36 1/36
Bcero 2 cemecTtp |3 cemecTp
Bujini yueduoit padoTnt 3a4. e/ [3a4.en./ |3ad. em./
acTp.yac |actp.yac |acTp.qyac
O01mas Tpy10eMKOCTh TUCHUILINHBI
10/270 4/108 6/162
Jlexmmn (Jlek) 1,35/36,5 |0,45/12 0,9/24
JlaGopaTtopHsbie 3ansTus (J1ad) 0,9/24 0,45/12 0,45/12
Hpakrudeckue  sansmis 1,35/36,5 0,45/12  |0,9/24
(H3) b b b b
CamocrositenbHas paoora (CP): 4.4/120 1.6/44 2.8/75
Bua xonTpoJs: 2/54 IK3aMeH- | IK3aMeH-
IK3aMeH/3a4eT 1/27 1/27
AHHOTanus padoyeil nporpaMMsbl y4eO0HOH TUCHUIINHBI
Oo0mas u Heoprannyeckasi xumus (b1.5.08)
1.Lean u 32124 TUCHUNTHHBI
[lenpto  OUCHUIUIMHBI  sBAsieTcsl  (GOPMUPOBAaHME Y  CTYACHTOB  IIEJIOCTHOTO

CCTCCTBCHHOHAYYHOI'O MHUPOBO33PCHUA.

Onupasdch Ha TOJIY4YEHHBIE B CpEOHEH IIKOJe

XUMHUYECKHE 3HaHHs, MporpaMma IMpeaycMaTpUBaeT NaibHeilee yriyOJlieHne COBPEMEHHBIX

MPEJICTABICHU B 00JIACTH XUMUHU.

3amaueil TUCIUILINHEI SIBIISIETCS:
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— H3YyYEHHUE OCHOB OOIIeH M HEOPraHMYeCKOW XUMHMH C IIeNbI0 NMPUMEHEHUS UX NpU
U3YYEHHUH MTOCTIEAYIOIUX XUMHYESCKHIX JTUCIUTUINH,

— OBJIaACHUC OCHOBaMHn XUMHYECKOHU TCPMOAUHAMHKHU, KHHCTUKH, YUICHUA O PACTBOPAX U
OCHOB CTPOCHHSI BEIIECTBA KaK TEOPETUICCKUMU OCHOBAMHU XHMUH;

— U3y4eHHUe TIePUOINUECKOTO 3aKOHA KaK OCHOBBI HEOPTaHUYECKOW XUMHUH,

— paccMOTpEeHHe CBOWCTB s-, p-, d-, f-3IeMEHTOB W WX COCIMHCHHIA;
— U3y4YeHHUE CIIOCOO0B MOTy4YeHUs Harbosee MHUPOKO MPUMEHSIEMbIX BEIIECTB M UX CBOMCTB;

— ¢opMHpOBaHUE Y CTY/ICHTOB HABBIKOB AKCIICPUMEHTAIBHON pabOTHI, IEMOHCTPAIIHS UM
METOJIOB M CPEJCTB XMMHUYECKOTO UCCIICIOBAHMSI, KOHKPETHOE O3HAKOMIICHHE C BEIECTBAMHU U
WX TIPEBPAICHUSIMH;

— Pa3BUTHE HAaBBIKOB PEHICHUS KOHKPETHBIX MPAKTHUYECKUX 3a/1a4 M UCCIEN0BATEIbCKOMN
paboThl, a Takke 3aKpeluVieHHe B TaMATH CTYJEHTOB TEOPETHUYECKUX  CBEICHHIA
03aKOHOMEPHOCTSIX ~ HEOPraHWYeCKOM  XMMHHM,  BO3MOXKHOCTh  IIOYYBCTBOBATH  3TH
3aKOHOMEPHOCTH B MPAKTUUYECKOH paboTe, yOeIuThCs B UX JEHCTBEHHOCTH.

2.B pe3yabTaTe M3y4YeHUs AMCUMIINHBI CTYICHT H0JI/KEH:

Oobnadamp cnegyomuMU KOMIETEHIIUSAMMU:

—CIIOCOOHOCTBIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX IUCIHUILIMH B
npoecCHOHANLHON  ACSITENbHOCTH, TMPUMEHSITh METOIbl MAaTEeMAaTHYeCKOTO aHaiu3a |
MOJICIIUPOBAHUS, TEOPETUUECKOTO U dKCTIepuMeHTalIbHOTO nccienoBanus (OITK-2);

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

B pe3synbrare nuzyueHus TUCHUIIMHBI CTYACHT J0JKEH:

3Hamb:

— DIIEKTPOHHOE CTPOCHUE aTOMOB U MOJIEKYJI;

— OCHOBBI TEOPUH XUMHUYECKOW CBSI3U B COEMHEHUSAX PA3HBIX TUIIOB, CTPOECHUE BEIIECTBA
B KOHJICHCUPOBAaHHOM COCTOSIHUU;

—OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAHUSI XMMHUYECKUX IPOLECCOB U XAPAKTEPUCTUKHU
PaBHOBECHOT'O COCTOSIHUS;

— METO/1bl OMMCAaHUsI XUMUYECKUX PABHOBECUH B PACTBOPAX JIEKTPOJIUTOB,

— CTPOEHHUE U CBOMCTBA KOOPJAMHALMOHHBIX COEAUHEHHUI;

— XMMHMYECKUE CBOMCTBA 3JIEMEHTOB PA3JIMYHBIX I'PYNI MEPUOJUYECKON CHCTEMBI M HX
BaXXHEHITNX COCTUHEHUM;

ymembp:

— BBINOJIHATh OCHOBHBIE XHMMHYECKHE OIEpaluu, OMNpPENesTh TEPMOJUHAMHYECKUE
XapaKTEPUCTUKH XUMUYECKUX PEAKLIU U PAaBHOBECHBIE KOHLIEHTPALlUN BELIECTB;

— HCIOJb30BAaTh OCHOBHBIE XUMHUYECKHE 3aKOHBI, TEPMOJMHAMHUUYECKHE CIIPABOUYHBIC
JaHHbIE JJIs peleHus NpopecCHOHANbHBIX 3a/1a4;

— MPOTHO3UPOBATH BIMSHUE Pa3NUYHBIX (DAaKTOPOB HA PABHOBECHE B XUMHYECKHUX
peaKkusx;

enademp:

— TEOPETHYECKMMHU METOJAMM OINMCAHHUS CBOMCTB IPOCTBIX M CIOXHBIX BEIIECTB Ha
OCHOBE DJJIEKTPOHHOTO CTPOEHUSI MX aTOMOB M TMOJOKEHUS B TMEPUOJUYECKOUW CHUCTEME
XUMHYECKHUX IJIEMEHTOB;

— DKCIEPUMEHTAJbHBIMA METOJAaMU OMPEICIICHUS HEKOTOPHIX (PH3UKO-XUMUIECKUX
CBOWCTB HEOPTAaHUYECKUX COCTMHEHUN.

3. KpaTkoe coaepkanue QyCHUNIHHBI:

CTpoeHue aTOMOB U MEPUOIUYECKUNA 3aKOH.

BonHoBBIE CBOIiCTBa MaTepHalbHBIX 00BEKTOB. YpaBHeHue ne bpoitnsa. CooTHomieHue
HeonpeneneHHocTe ['elizenoepra. [lonsTre o kBaHTOBOM MexaHuKe U ypaBHeHHH [Ipenunrepa.

CoBpemenHast HOpMyITHpPOBKA TEPUOAMUECKOTO 3akoHa. [leproauyieckas cucrtema u ee
CBSA3b CO CTPOCHHEM aTOMOB. 3arojHEHHE DJEKTPOHHBIX CJIO0EB M O0OJOYEK aToMOB B
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nepuoanueckon cucreme snemeHtoB JI.M. MenneneeBa. Crenenu okucieHus. Baxuelmue
OKHCIIUTENN U BOCCTAaHOBUTENW. BakHeillne cXeMmbl MPEBpalICHUs BEUIECTB B OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMIX.

XuUMH4YECKas CBA3b U CTPOECHNUE MOJIEKY!L.

KoBanentHasi cBsi3b, OCHOBHBIE TOJIOKEHUS METO/A BAaJIEHTHBIX CBsi3ed. PaccmoTpenue
CXEeM NEepeKpbIBaHUS aTOMHBIX OpOUTaliell mpu oOpa3oBaHUU CBsi3el B MoJiekynax. OCHOBHbIE
MOJIO’KEHHUS MeTo1a MOJIeKyIspHbIX opouTtaneit (MO JIKAO). O0miue cBeneHns 0 KOMILIEKCHBIX
COEIMHEHUAX, UX CTPOCHHE. MEXMOIEKYISIpHAsE U BHYTPUMOJIEKYJISIPHAST BOJOPOAHAS CBS3b.
HonHast cBs3p Kak MpeleNbHBIA cilydail KoBaJeHTHOW cBsi3u. OOmMe mnpeicTaBiIeHUs O
MEXMOJIEKYJIIPHOM  B3aMMOJIECUCTBUM: OPUEHTAMOHHOE, WHIYKLIMOHHOE, JUCIEPCHOHHOE
B3aUMO/JICHCTBUA.

DHepreTuka peakiuii 1 XUMUYECKOE PaBHOBECHE.

[ToHsTHE O XMMHYECKON TEpMOJWHAMHUKE, TEPMOIAMHAMHYECKHE (DYHKIUU COCTOSHUS
(xapaktepuctuueckne (yHKIHHM). XHUMHUYECKOe paBHOBecHe. VCTHHHOE | KaxKymieecs
paBHOBecHs. KoHCTaHTa XMMHYECKOTO PABHOBECHUS. DJIEKTPOXUMHUYECKUE MPOLIECCHl, OHSITUE
00 SJEKTPOJHBIX MOTEHIHMANaX. DIEKTPOABMKYIIAs CHJIa OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuil ¥ KpUTEPHUl CaMOIIPOU3BOJIBLHOTO TPOTEKAHUS TPOLIECCOB.

PaBHOBecHs B pacTBOpax

[Ipomeccel, compoBoXkAalIIMe  00pa3oBaHWE IKUAKUX  HCTHHHBIX  PacTBOPOB
HEIJIEKTPOJIUTOB U 3JIEKTPOJIUTOB. ACCOIMUPOBAHHBIE M HEACCOLMMPOBAHHBIE AJIEKTPOJIUTHI.
Crenenp aucconmanuu. KoHcTaHTa aucconpanvu. PaBHOBecHE B CHCTEME, COCTOSIIEH M3
HACBIIIEHHOTO0 PAacTBOPA MaJIOPACTBOPHUMOIO AJIEKTPOJIUTAa M €ro KpucTaioB. PaBHOBecue B
pacTBopax KOMIUIEKCHBIX COeMHEHUM. PaBHOBECHE qUCCOIMAIIMU BOJIbI, HOHHOE IIPOU3BEICHUE
BO/IbI M €r0 3aBUCUMOCTH OT Temmnepatypsl. lllkana pH. ['maponus cosneid.

CkopocThb peakuii 1 KaTaaus.

[TonsTne o xuMuueckoil KuHeTHKe. OIHOCTAIUIHBIE U CIOKHBIE PEAKIUU. 3aKOH
nerctByromux macc. KoHcranta ckopoctu peakuuu. MOJNEKYISIPHOCTh M MOPSAOK pPEaKIuu.
3aBUCUMOCTh CKOPOCTH PEAKUUMU OT TEMIEPATyphl; SHTAIbIUSA aKTUBALMU. ['OMOreHHBIN U
TeTEPOreHHBIM KaTalu3.

XuUMUS s- ¥ p- SIIEMEHTOB

Bonopoa-nepBbiil 3JIEMEHT NEPUOAUYECKON CHCTEMBI, €r0 JIBOMCTBEHHOE IOJIOKEHHUE.
Onementsl | - 2 u 13 - 18 rpynn nepuoanvecKord CHUCTEMbI. 3aKOHOMEPHOCTH B U3MEHEHHH
DJIGKTPOHHBIX KOH(PUTYpAlUW, BEIMYUH PAJAUYCOB, SJICKTPOOTPUIATEIILHOCTH ¥ JHEPTHU
MOHU3ALIMKA aTOMOB. TUIIMYHBIE CTENEHU OKUCIEHHS. XMMHUUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH B CTPOCHMHM M CBOMCTBaX OCHOBHBIX THUIOB coequHeHui. IlpupoaHbie
COEIMHEHUS, TIOJIyYEHHE U IPUMEHEHHE.

Xumus d- u f- aemeHToB

OneMmeHThl 3-12 rpynn NepuogUYECKOM CHCTEMBI. 3aKOHOMEPHOCTH B HW3MEHEHUU
AIIEKTPOHHBIX KOHPUTYpALIUii, BETHYUH PAINyCOB, YHEPTUU MOHU3AINH, XapaKTePHBIX CTCIICHEN
OKHCJICHUs, KOOPAMHAIIMOHHBIX 4YHCel aTroMoB. [lpuponHble coeauHEHUs, MOIYy4YEeHUE U
COTOCTaBJICHHE (PU3MUECKUX M XUMUYECKUX CBOMCTB MPOCTHIX BemecTB. CTpoeHne M CBOWCTBA
OCHOBHBIX THIIOB coequHeHnii. OcoO0eHHOCTH f- DJIEMEHTOB.

4. O0beM yueOHOM JUCUUIIJIMHBI

Bcero 1 cemectp 2 cemecTp
Bunbr yue6HOM paboThI Bz3au. | Bakag. | B3au. | Bakan. | B3au. | Bakaxn.
el. yacax e/l yacax e/l yacax

O01mas Tpy10eMKOCTh
JUCHUIIMHBI 110 Y4eOHOMY 12 432 7 252 5 180
ILUIAHY
AyIHMTOpHBIE 3aHATHSI: 4,44 160 2,67 96 1,77 64
Jlexunu (JIek) 1,78 64 0,89 32 0,89 32
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[Tpaktuueckue 3ausatus (113) 0,89 32 0,89 32
JlaGopatopusbie padotsl (JIP) 1,78 64 0,89 32 0,89 32
CamocrositeabHas padora (CP) 5,56 200 3,33 120 2,23 80
CaMOoCTOsITeTbHOE U3YUCHHUE
pasIENOB I[I/ICHI/IHJ‘II/IH}IZI 5,56 200 3,33 120 2,23 80
Bua koHTpOJIA: IK3aMeH 2 72 1 36 1 36
Bcero 1 cemectp 2 ceMmecTp
Buaer yue6HOI paboThI B3au. | Bactp. | B3au. | Bactp. | B3au. | Bacrp.
el. yacax el yacax el yacax
O01mas Tpy10eMKOCTh
JUCHUIIMHBI 110 Y4eOHOMY 12 324 7 189 5 135
ILUIAHY
AyauTOpHbIE 3aHATHSI: 4,44 120 2,67 72 1,77 48
Jlexumm (Jlek) 1,78 48 0,89 24 0,89 24
[Mpaktuueckue 3ansatus (I13) 0,89 24 0,89 24
Jlaboparopusie paboTs (JIP) 1,78 48 0,89 24 0,89 24
CamocrosteabHas padora (CP) 5,56 150 3,33 90 2,23 60
CamocTosiTeTbHOE U3YYCHUE 556 150 333 90 23 60
pa3aenoB AUCHUTUIMHBI ’ ’ ’
Bua koHTpOJIA: IK3aMeH 2 54 1 27 1 27

AHHOTAUUA Y4eOHOM U CIUTIIUHBI
Oprannueckas xumus (b1.5.09)

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

2. B pe3yJbTaTe M3y4YeHUs1 JUCHMUILUINHBI CTYI€HT JOJIKEH:

Oonaoamp cienyOMUMU KOMIETCHIIUSIMHA:

- CIOCOOHOCTBIO paboTaTh B KOMaHIE, TOJEPAHTHO BOCHPUHHMAs COLMATbHBIC U

KynbTypHbIe paznuaus (OK-6);

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

- CIIOCOOHOCTBIO U TOTOBHOCTHIO MCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHUIIJIMH B HpO(l)eCCI/IOHaJII:HOI\/'I ACATCIIBHOCTH, MNPUMCHATL MCTOAbl MAaTCMATUYCCKOI'O
aHaJM3a U MOJACIIMPOBAHUS, TEOPETUUECKOTO U dKCTiepuMeHTaIbHOTO rccnenoBanus (OI1K-2);

- CIOCOOHOCTH HCIIOJIB30BAaTh 3HAHUSI O COBPEMEHHOH KapTUHE MUPA, MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHM BELIECTBa ISl MOHUMAaHMs OKPYXAloIIero Mupa u

siBiieHuit npuposl (OIIK-3).
3namo:

— TCOPCTUYCCKHUEC OCHOBLI CTPOCHHUA U CBOMCTB PAa3JIMYHBIX KJIACCOB OPTraHUYCCKUX

COCIUHCHMI,

— CIIOCOOBI MOJIy4dCHUSA U XHUMHYCCKUC CBOMCTBA OCHOBHBIX KJIACCOB OpTraHUYCCKUX

COCIUHCHMI,

— OCHOBHBIE MEXaHU3MBI IIPOTEKAHUS OPIrAHUYECKUX PEaKIIUi;

Ymemeo:
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— TMPUMEHSATh TEOPETUYECKHE 3HAHMS JUIsI CUHTE3a OPraHUYEeCKUX COEIUHEHUI
Pa3JINYHBIX KJIACCOB;

— aHAJIM3UPOBATH U MPEICKA3bIBATh PEAKIIMOHHbBIE CBOMCTBA OPraHUYECKUX COCITMHEHUIA;

— COCTABJISITh CXEMBbI CHHTE3a OPIraHUYECKUX COCIUHEHNMN, 3aJaHHOIO CTPOCHHS;

Bnaaoemw:

— OCHOBaMH HOMEHKJIATyphl U KJIaCCU(PUKALMU OPIraHUYECKUX COEANHEHUN;

— OCHOBHBIMH T€OPETUUYECKUMU MPEACTABICHUSMU B OPraHUYECKOU XUMUU;

— HaBblKaMU OOOCHOBAaHHS PAIMOHATIBHBIX CIOCOOOB TMOJIyUYE€HHS OpTraHUYEeCKHUX
BEIIECTB.

3. Kparkoe cogep:xaHue JTUCUMIIIMHBI

Homenkiarypa opranmyeckux coequHEeHHR. Teopuss XUMHYECKOrO CTPOCHUS U
HacklmeHable  yrieBogoponbl (YB). ITlpupoma koBanentHOU cBsizu. Dopmynsl  Jlbrouca.
@opmanbHbiil 3apsan. Dddektsl 3amecturencii. [IpoMexyTOUHBIE COCAMHEHUS W YACTHIIBI
OpPraHMYECKUX peakUMsaX. OHEpreTudyeckas JauarpaMma peaknuuu. MeXaHu3M peaklMH.
CrepeounsomMepusi, €e BUIbI U 0003HAUCHHUS.

Amudarndeckue coenuHeHus. HacbimeHHble W HeHachlleHHblEe YB. AJkansbl,
LMKJIOAJKAHbI, AJKEHBI, aJKUHBI, MOJHUEHbI (AMEeHBI). B KaxkaoM Kiacce paccMaTpuBaIOTCS
CIEeyIOINe pa3/iesbl: H30Mepus, HOMEHKJIaTypa, (Gu3MuecKhe M XHMHYECKHE CBOMWCTBA,
CHOCcOOBI OMyYeHUs. MeXaHU3MbI peakIiii. JHepreTudyeckas JuarpaMmma peaxiuii.

ApomaTtudeckue coenuHeHus. Teopum apomatuyHoctH. CoenuHeHHs OCH30JBHOTO
pana.

N3omepusa. Homenknarypa. CrnocoObl monydeHHs. XUMHUYECKHE CBOWCTBA. BnmsHue
3aMecTuTeNnei B OCH30JbHOM KOJIbIIE Ha HAIPABJICHUE U CKOPOCTh PEAKIUN AIEKTPOPUIHHOTO
3aMEILECHHUS.

4. O0beM y4eOHOI TUCUMIIIIMHBI

O0bem
Bun yuebHOM paboThI B 3aueTHBIX B akageMuueckux gacax
eAMHMIIAX
O0mas Tpya10eMKOCTb U CHUNIIHHBI 3 108
1o y4eOHOMY ILIAHY
AyIMTOpPHbIE 3aHATHS: 48/36 48
Jlexiuu (Jlek) 16/36 16
[Tpaktuueckue 3ausatus (113) 32/36 32
JlaGopaTopus - -
CamocrositesbHas padora (CP): 60/36 60
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3adeT ¢ OLEHKOH
O06Bem
Bux y4eOHO# paboThI B 3aueTHbIX B actponoMuueckux
SMHHIIAX gacax
O0mas TpyA0eMKOCTb 1M CHUIJIMHbBI 3 31
10 y4eOHOMY ILIAHY
AyIMTOpPHbIE 3aHATHS: 1,33 36
Jlexuuu (Jlek) 0,44 12
[Tpaktuueckue 3ausatus (I113) 0,89 24
JlaGopaTopus - -
CamocrositesbHas padora (CP): 1,67 45
Bua koHTpoOJIA: 3aueT / IK3aMeH 3a4deT ¢ OLEHKOM

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

1. lean u 3aa49u TUCUMILIUHBI

Heab DUMCHMIJIMHBI — PACKPBITh CMBICT OCHOBHBIX 3aKOHOB, YIPABJISIIONIMNX XOJIOM
XUMHUYECKOI0 Ipoliecca, MoKa3aTh 00JAaCTH MPUJIOKEHUS ITHX 3aKOHOB M HAYYHUTh CTYAEHTA
IPaMOTHO MPUMEHSITh UX MPU PEHICHIUH KOHKPETHBIX TEOPETHUECKUX M MPAKTUICCKUX 3a]1a4.

3agauu u3yvyeHUs TUCIUILIMHBI COCTOAT B CJIETYIOIIEM:

- MOKa3aTh 3HaUYeHUE (PU3MUECKON XUMHUHM KaK TEOPETHUECKON OCHOBBHI MPOIIECCOB
XUMHUYECKON TEXHOJIOTHH;

- BBIPa0OTaTh y CTYAEHTOB HABBIKM NPUMEHEHUS TIOMYyYCHHBIX 3HAHWHA JUIs
MpeICKa3aHusl MPUHIUIHATEHON BO3MOXXHOCTH OCYIIECTBIICHUS, OMPEIEICHHS HAMPaBICHHUS,
CKOPOCTH MPOTEKaHUs U KOHEYHOT'O pe3yabTaTa XUMHUYECKOTO MTPOLIECCa;

- IaTh  TPEICTABICHHWE O  COBPEMEHHBIX  OKCIEPUMEHTAIBHBIX  METOJaX
WCCIICIOBAHHUS

2. B pe3yabrare nudyueHus kKypca « Du3nueckoi XMMUN» CTYIEHT J0JIKEH:

Oobnadamp cnegyomuMU KOMIETEHIIUSIMHU:

- CIIOCOOHOCTBIO  HCIOJIb30BaTh  OCHOBHBIE  3aKOHBl ~ €CTECTBEHHOHAYUYHBIX
JUCIUIUINH B Mpo(deccHOoHaNbHOM NeATeNbHOCTH, NPUMEHSATh METOJAbl MaTeMaTH4YeCKOIro
aHaJM3a ¥ MOJICJIMPOBAHUS, TEOPETUUYECKOTO U 3KcIIepuMeHTanbHoro uccnenoBanus (OIIK-2).

3uamop:

- OCHOBHBIE 3aKOHBI (PU3NYECKOM XUMUU, B3aUMOCBS3b (DHU3NUECKIX U XUMUIECKHIX
XapaKTePUCTHUK MPOIIECCa;

- MyTU OMNpEAETCHUS BaXKHEHUIINX XapaKTEPUCTUK XHMHUYECKOTO pPaBHOBECHUS
(KOHCTaHTBHI PaBHOBECHS, PAaBHOBECHOTO BBIXOJA MPOIYKTA, CTENEHH MPEBPALICHUS] HCXOTHBIX
BEIIIECTB) U BIMSHUS Pa3TUYHBIX (DAKTOPOB HA CMENICHNE XHMHUECKOTO PABHOBECHS;

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

- TEPMOJUHAMHUYECKOE OMHUCAaHNE CBOWCTB MJCANIbHBIX U HEUICATbHBIX PaCTBOPOB,
MOJIXO/Ibl K HAXOKICHUIO MAPIUATBHBIX MOJISIPHBIX BEJIMYUH KOMIIOHEHTOB PacTBOpa.

Ymemos:

- MPUMEHITh  TEOPETHYECKHWE 3HAHMS M OKCIHEPUMEHTANbHbIE  METOJBI
uccieoBaHus PU3NYECKONW XUMHHU NP pEIeHUH MPOo(heCcCHOHANBHBIX 3a/1a4;

- MIPOBOANTHh TEPMOJMHAMUYECKUE PACUETHI, OCYIIECTBIATh aHAJIU3 U HAa OCHOBE
9TOTO JeNlaTh 000CHOBAHHBIE BHIBOJIBI;

- Mpe/ICKa3blBaTh M HAXOAWTHh ONTHUMAJIbHBIC YCIOBUSI MPOBENEHUS XUMHUYECKOIO
mpolecca ¢ Helblo MOJyYeHUs] MaKCUMAIbHO BO3MOKHOTO BBIX0/1a HHTEPECYIOIIEr0 MPOIYKTa;

- MPEJCTABIATH JaHHbBIE Ta00PaTOPHOTO MccaeI0BaHU B Tpaduueckoi hopme u Ha
OCHOBE TIONYYEHHBIX 3aBUCUMOCTEH OINPEAENSATh COOTBETCTBYIOIIUE TEPMOJUHAMUYECKHE U
KMHETUYECKUE XapaKTEPUCTUKNA XUMHUECKON CUCTEMbI U XUMHUECKOI 0 IIpoIecca;

- MIPOBOANTH aHAIIN3 U KPUTHUYECKH OIICHUBATH MOJTYYCHHBIE SKCIIEPUMEHTAIBHBIC
JTaHHbIE, 00001IaTh U JeNlaTh 000CHOBAHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OIBITOB.

Bnaoempy:

- KOMIUIEKCOM COBPEMEHHBIX TEOPETHUECKUX METOJOB (U3MUYECKON XUMHUU IS
pelIeHNs KOHKPETHBIX HCCIeA0BaTENbCKUX 3a/1a4;

- HAaBBIKAMHU  OTPEJCIICHUS COCTOSIHUS PABHOBECHS ¥ CAaMOIPOU3BOJILHOTO
HAIPAaBIIEHUSI XUMUYECKOTO MPOIIecca;

- nprueMaMu OOpaOOTKM TMOJIYYEHHBIX OMBITHBIX JAHHBIX J[UIS BBISBICHHUS H
YCTAHOBJICHHSI B3aMMOCBSI3ed MEXIy TEpMOJMHAMUYECKUMH CBOWCTBaMU U (U3HYECKUMU
napaMeTpamH MpoIecca;

- 3HAHUSAMHM OCHOBHBIX 3aKOHOB (PU3MYECKOW XHUMHHM [UISI COZIEpKATeIbHOM
MHTEPIPETALNA TEPMOAMHAMUYECKUX PACUETOB;

3. KpaTrkoe comepxanue Q1 CUUIIITHHbBI
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XuMuyeckasi TEpMOAMHAMUKA. 1-bIif ¥ 2-01 3aKOHBI TEPMOJIMHAMUKH, MTocTynar [lnanka.
B3aumocBs3p TemnoTsl, paboThl U U3MEHEHHUS] BHYTPEHHEH 3HEpruH B MpOIEccax C y4acTHEM
uaeanbHOro rasza. TermmoémkocTh TBEPABIX. KHUIKMX U ra3000pa3HbIX BEIIECTB. TepMOXUMHUSL.
Bbruncnenue TeruioBbIX 3(QQPEKTOB XUMHUYECKHX peaklMid, MpoueccoB (Pa3oBBIX IMEPEXOIOB,
pacTBOpeHUsT W JpYruxX (PUIUKO-XUMHUYECKUX TpoIrieccoB. DHeprus [ubbca u 3Heprus
['enbMronpiia Kak KpUTEPUHM HAMpaBICHUS XUMHUYECKOro Tiporecca. Pacuér abcomoTHOU
HTpONMHU. XHMMHUYECKOE paBHOBecue. KOHCTaHTa XMMHYECKOIO pPaBHOBECHS M METOJbI €€
pacyéta M OSKCIEPUMEHTAJIBHOIO OmpeneiacHus. PaBHOBECHBIM BBIXOJA MNPOAYKTA, BIIUSHUE
JABJICHUSA, TEMIEpaTypbl, MPUMECH HHEPTHOTO ra3a Ha pPABHOBECHBIM BBIXOJ. YpaBHEHHUS
n3orepmMbl u  u3zobapel  Bant-T'opda. Crarucruueckas  TepmoauHamuka.  Pacuér
TepMOJMHAMHUYECKHUX (QYHKIUI Ha 0a3e MPEICTABICHUN O CYMME 110 COCTOSTHUSIM.

@da30BbIe paBHOBECHSI B OJJHOKOMIIOHEHTHBIX cucTeMax. Pa3oBbie mepexoanl U ¢a3zoBas
JdarpaMMa COCTOSIHMSL Il OJHOKOMIIOHEHTHBIX CHUCTEM. TpoiHas ToOYKa. YpaBHEHHUE
Knaneiipona-Kinay3uyca. 3aBUCHMOCTh [JaBJIEHUSI HACBIIMIEHHOTO IMapa OT TEMIIEpaTyphl.
Omnpenenenue TepMoauHamMuuecknx (yHKOMA mnpouecca (asoBoro mnepexona.Kpuruueckas
TEeMIIepaTypa.

Tepmoaunamudeckas Teopust pactBopoB. Kiaccudukanus pactBopoB. CrocoObr
BBIPDOKEHHS cOCTaBa pacTtBopa. [lapruanbHble MOJSpHBIC BEIWMYHMHBL YpaBHeHHs [nOOca-
Hiorema. MneanvHbie pacTBOpbl. TepMonnHamMudeckue (QYHKIHH CMEIICHHS ISl WUJCaIbHBIX
pactBopoB, 3akoH Payns. IlpenensHo-pa3baBneHHBIE pacTBOpHI, 3akoH ['eHpu. HewmmeanbHbie
pacTBOpBI,  MOJIOKHUTEJIbHBIE W  OTPULATEIbHBIE  OTKJIOHEHUST OT 3akoHa  Payus.
TepMoanHaMuyecKkoe ONMHUCAHWE HEUICATbHBIX PAcTBOPOB, AaKTUBHOCTb, KO3()PUIIHUEHT
akTUBHOCTH. KoJTMraTUBHBIE CBOICTBA pAacTBOPOB HEJIETYYMX 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
HEeHJICATbHBIX pacTBOpOB. 3akoHbl [1OOca-KonoBanoBa, A3zeoTponus. DPHU3HMKO-XMMHUYECKHE
OCHOBBI pas3JielICHUsI XHUAKUX cMmecel, pekTudukanus. OU3nKo-XUMUYSCKUA U TEPMUYCCKUN
aHanm3. Pa3nuuHble TUIBL AHArpaMM IJIaBKOCTH. DBTeKTUKA. [IpaBuio ¢a3 u mpaBuio peryara.

4. O0beM y4eOHOH JUCHHILINHBI

. B 324€THBIX
Buabl yueOHoii padoThI B aKaJeM. yacax
eIMHUIAX

O0mas TpyA0eMKOCTb M CHUIJIMHBI M0

5,0 180
y4eOHOMY ILIAHY
AyIMTOpPHbIE 3aHATHS: 1,78 64
Jlexuuu (Jlek) 0,89 32
[Tpaktuueckue 3ausatus (113) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
Bua koHTpOJIA: 3aUueT / IK3aMeH s3k3ameHn (1,0) 3Kk3ameH (36)

N B 324€THBIX
Buabl yueOHo# padoThbl B ACTPOHOM. Yacax
eIMHUIAX

O0mas TpyA0eMKOCTb M CHUIIJIMHBI M0

5,0 135
y4eOHOMY ILIAHY
AyIMTOpPHbIE 3aHATHSL: 1,78 48
Jlexuuu (Jlek) 0,89 24
[Tpaktuueckue 3ansatus (I13) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
Buja koHTpOJISi: 3a4eT / IK3aMeH sk3ameH (1,0) Ik3ameH (27)

AHHOTANUA Y4eOHOI NPOrpaMMbl TUCHUILINHBI
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Koasonanas xumus (b1.5.11)

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

OCHOBHBIMU  3a7jayaMy  JUCHHIUIAHBI  SIBIISIOTCSA: PACCMOTPEHHE OCOOCHHOCTEH
MOBEPXHOCTHBIX CJIOEB, UX TEPMOAMHAMMYECKHUX CBOWCTB, aAre€3UH, CMauyMBaHUS, aJCOpPOLNU,
ANEKTPUYECKUX SIBICHUA HAa MOBEPXHOCTH; W3YYEHHUE KHUHETHUYECKUX CBOMCTB JIUCIEPCHBIX
CUCTEM, arperarTuBHOM M CEAMMEHTAllMOHHONM YCTOWYMBOCTHU, KHUHETHKU KOAryJsuu,
CTPYKTYpOOOpPa30BaHUSI U CTPYKTYPHO-MEXAHUYECKUX CBOMCTB IUCIIEPCHBIX CUCTEM.

2. B pe3yabTare u3yueHusi AMCUMILIMHBI CTYIEHT J10JI5KeH

Oonaoamp cienyOmUMU KOMIETCHIIUSIMH:

- CIIOCOOHOCTBHIO UCIONB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCITUIUIMH B
npodecCuoHaNbHOM  AESITENTbHOCTH, MPUMEHSATH METOJbl MaTeMaTHUYeCKOro aHaiu3a u
MOJICJIMPOBAHUS, TEOPETUUECKOI0 U dKCepuMeHTalIbHOTro uccienoBanus (OI1K-2);

3Hamb:

OCHOBHBIE TIOHSTHSI W COOTHOIIECHHUS TEPMOJMHAMUKU TMOBEPXHOCTHBIX SIBIICHUN
(TepMoauMHAMUKa TOBEPXHOCTHOTO CJIOS; aJare3usi, CMauMBaHHE M pACTEKaHUE KHUJIKOCTEH;
JTUCTIEPCHOCTh U TEPMOAMHAMHYECKHUE CBOWCTBA TEJ; aICOPOIMS Ta30B U MapoB, aIcOpOIus U3
pacTBOpOB);

OCHOBHBIE€ METO/IbI MOTYUYEHUSI TUCTIEPCHBIX CUCTEM;

OCHOBHBIE CBOWCTBAa JIUCHEPCHBIX CHCTEM (3JIEKTPOIIOBEPXHOCTHBIE  CBOMCTBA,
KMHETUYECKUE U ONTHYECKHE CBOMCTBA; CBOMCTBA PACTBOPOB KOJUIOMAHBIX MOBEPXHOCTHO-
AKTHBHBIX BEIIECTB);

OCHOBHBIE TIOHSITHUSI U COOTHOILIEHUSI TEOPUN arperaTuBHON YCTOMYMBOCTU U KOATYJISIIUU
110G OOHBIX TUCTIEPCHBIX CUCTEM;

OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYpOOOpa3OBaHUS U PEOJIOTHYECKHE CBOMCTBA
JUCIIEPCHBIX CUCTEM;

ymembo:

IIPOBOJIUTH PACUEThl C HCHOJb30BAHUEM OCHOBHBIX COOTHOLIEHWA TEPMOJIWHAMMKU
MOBEPXHOCTHBIX SBICHUMN U pacyeThl OCHOBHBIX XapaKTEPUCTUK JUCIEPCHBIX CUCTEM;

61a0embo:

METOJaMH HM3MEPEHUsI TOBEPXHOCTHOTO HATSKEHHUS, KpPaeBOro yria, BEIUYHUHBI
aacopOUMKM M yIeNbHOW  TOBEPXHOCTH,  BA3KOCTH, KPUTHYECKOM  KOHLIEHTpALUU
MUIEIUIO00pa30BaHUs,  DJIEKTPOKMHETHUECKOTO  IMOTEHIMAa;  METOJaMH  IMPOBEICHUS
JUCIIEPCUOHHOIO AHAJIW3a, CHHTE3a JUCHEPCHBIX CHUCTEM M OLEHKM UX AarperaTuBHOU
YCTOMYUBOCTH.

3. Kpartkoe cogep:xaHue JTUCUMILIMHBI

Monyns 1. [Ipeamer v npu3HaKu 0OBEKTOB KOJIOUTHOW XHMHH

KonnongHas xumMus - HayKa O IOBEPXHOCTHBIX SIBJICHUSAX U JHMCHEPCHBIX CHCTEMaXx.
OCHOBHbIE TPU3HAKU JUCHEPCHBIX CUCTEM - F€TEPOr€HHOCTh U JUCIEPCHOCTh; MTOBEPXHOCTHAS
SHEpPrus; KOJMYECTBEHHBIEC XapaKTEPUCTHKU JucnepcHocTH. Kiaccudukamus IucnepCHbIX
CUCTEM.

Monyinb 2. TepMoguHaMuKa NOBEPXHOCTHBIX SIBJICHUM

OOmasi xapakTepUCTUKAa TOBEPXHOCTHOM JHepruu. I[loBepXHOCTHOE HATsKEHUE.
VYpaBuenne ['n66ca-I"epMronbiia 111 BHYTpEeHHEH yA€TbHON MOBEPXHOCTHON SHEPTHH (TIOTHOM
IIOBEPXHOCTHOM SHEPTUN).

Merton wu36piTkOB ['mO0Oca. dyHmameHTambHOE ancopOIMOHHOE ypaBHeHHE [mOOca.
YactHoe BbIpakeHHe ypaBHeHMs [106ca. I[loBEpXHOCTHO-aKTHBHBIE U IOBEPXHOCTHO-
WHAKTUBHBIE BEIIECTBA.
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Anresuss u koresus. YpaBHenue Jlrompe ans pabotsl aaresun. CMadynMBaHue, 3aKOH
Onra. VYpaeuenue J[lronpe-lOnra. Pacrekanume sxkumkocteit, KodhPHUIIMEHT pacTeKaHHs 10
lapkuncy. Dpdext Mapanronu, npaBuio AHTOHOBA.

[IpaBuno ¢a3 I[ubO6ca wm npucnepcHOCTh. BrusHME KPUBU3HBI TOBEPXHOCTH HA
BHyTpeHHee JaBieHue Ten (ypaBHenwe Jlammaca). KanumspHble sBICHHs. YpaBHEHHE
KenpBrHa. BrnusHue nucnepcHOCTH Ha PacTBOPUMOCTh, KOHCTAHTY PABHOBECUS XUMHYECKON
peakiuu, Temreparypy ($hazoBoro nepexoza.

Metoapl TONyYeHHS AWCIEPCHBIX CHCTEM. YpaBHeHHE PeOunaepa st paboTh
mucneprupoBanus. D dexkr Pedunmepa. ['oMoreHHass U reTeporeHHas KOHACHCAIUS. JHEPTus
['u60ca obpazoBanus 3apoapiiia HOBoH (a3bl. Kunetnka o6pa3zoBaHus HOBOH (a3bl.

Monyinb 3. AncopOIHOHHBIE PABHOBECHS

[Ipupona anacopOIMOHHBIX CHJI. AACOpOIMS Ta30B W TMAapoB Ha OJHOPOJIHOMU
noBepxHocTu. 3akoH ['enpu. Monens n ypaBHeHue Jlenrmropa. Teopus MOIMMOJIEKYJISIpHON
ancopomuu  bpynayspa, Ommera, Temnepa (BOT). Omnpenenenue yaeabHON MOBEPXHOCTH
meroaom BOT.

AncopOuusi Ta30B M MapoB Ha MOPUCTBIX Marepuanax. Kiaccudukamus mnop 1o
Jybununy. Teopus kanuuispHON KoHJeHcauuu. Pacuer nnTerpansHoi u auddepeHunanbHoMl
KPUBBIX pacrpezeneHus: o0bema mop mo pazMepam.

AncopOumsi Ha MHUKPOMOPUCTHIX Matepuanax. IlorennmansHas Tteopusi [lonsHu.
Xapakrepuctuueckass KpuBas ancopOuun. OO000meHHoe ypaBHeHHE Teopun JlyOmHuWHA
00BEMHOT0 3aI0JIHEHUS] MUKPOTIOp, ypaBHeHue /lyonHuHa - PagymikeBuya.

AncopOumsi TTOBEPXHOCTHO-aKTUBHBIX  BemiecTB. [IpaBmiio  [iokno -  Tpayoe.
3aBHCHUMOCTh ITOBEPXHOCTHOI'O HATSDKEHUS OT cOocCTaBa pacTBopa. YpasBHeHue lllmumikoBckoro.
VYpaBHEHHsSI COCTOSIHHMSI Ta3000pa3HbIX TMOBEPXHOCTHBIX (2JCOPOIIMOHHBIX) TUICHOK. Bechr
Jlenrmropa.

Monyinb 4. DeKTpUUYECKue ABICHUS Ha TOBEPXHOCTH

Mexaau3mbl  00pa3oBaHusl JABOWHOTO dnekTpudeckoro ciosi ([A2C). VYpaBHeHHS
Jlunnmana. OnekTpokanuuisipHble KpuBble. Teopunm crtpoenus JIOC. Pemenue ypaBHeHUs
[Tyaccona-bonsrmana mist auddysnoit yactu JI3C. JI9C nmo teopum llltepna, mepesapsaka
MOBEPXHOCTH.

ONEKTPOKUHETUYECKUE  SBJICHUS, JJIEKTPOKMHETUYECKUM IOTEHLUaN. Y paBHEHUE
['enpmromnbia-CMOITyXOBCKOTO IS 3JIEKTPOOCMOca U 3ieKTpodopesa.

Monyns 5. Kunetnueckue cBOMCTBa JUCHIEPCHBIX CUCTEM

CBsi3b CKOPOCTH OCXKIECHMSI YAaCTHUI[ C MX pa3MepoM. YCIOBHUS COOIIOJCHHS 3aKOHA
Crokca. CenuMMEHTAllMOHHBIM aHAJIW3 MOJUAMUCIEPCHBIX CcUCTeM. KpuBble pacnpesneneHus
yacTul, 1o pa3mepam. [lpupoma OpOyHOBCKOrO JBMXKCHHMS. 3aKOH OHWHINTEHHA -
CmonyxoBckoro. CreActBus U3 TeOpUM OpOYHOBCKOTO JBMKEHHUSA. CenuMEHTalnOHHO-
nudPy3noHHOE paBHOBECHE, TUTICOMETPUUECKHI 3aKOH.

Mopnynb 6. ArperaTuBHasi yCTOMUNBOCTb M KOAryJIsILUs AUCTIEPCHBIX CUCTEM

CenuMmeHTAIIOHHAS U arperaTuBHas yCTOMYMBOCTU cucTeM. JInodunbubie u mnodobHbIe
cucrembl. Kputepuii mmodmisHoctd mo PebOunpepy-lllykuny. JlnodunbHble aucnepcHbie
cuctembl. Knaccudukanus moBepXHOCTHO-aKTUBHBIX BelIecTB. TepMOJMHAMUKa U MEXaHHU3M
muremiooopazoBanus. Crpoenue muues [TAB. ComoOunu3anus. Kpurnueckast KOHIIGHTpanus
MULEII000pa30BaHUs, METOIbI €€ OIpeICICHHUS.

JInopoOHuble aucnepcHble cucTeMbl. DaKTOPHl YCTOMYMBOCTH JHO(POOHBIX CHCTEM.
brictpas u Mennennas koarynsauus. Kuneruka koarynsiuuu o CMoOJIyXOBCKOMY. 3aBUCUMOCTh
YKCJla YaCTULl Pa3HOTro Mopsiika oT BpeMeHU. OCHOBHBIE N0JI0’KeHUs Teopuu Jlepsaruna, Jlannay,
®epesi, OpepbOeka ([JJIDPO). PacknuHuBaromee aaBieHHe M ero cocrapistonme. OoOmiee
YPaBHEHHE MJI SHEPIUM B3aUMOACHMCTBMSI JUCHEPCHBIX YacTull. I[loTeHlManbHBIE KpHUBBIE
B3aUMOJIEUCTBUS YacTull. HelTpanu3zanumoHHass M KOHUEHTpalnMoHHas koaryisanus. [IpaBuio
[Mynsue-I'apau.
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Monyinb 7. CTpyKTypooOpa3oBaHue U CTPYKTYPHO-MEXaHUYECKUE CBOWCTBA JUCTIEPCHBIX
CUCTEM

Tunsl CTPYKTYp, OOpa3yIOIMUXCS B IUCIIEPCHBIX CUCTEMaX. B3anmMOCBS3b MEXKIY BHIOM
MOTEHITMATBHOW KpUBO# B3aummojiercTBrs yactuil (mo Teopun JJIDPO) u TUIIOM BO3HUKAIOIIHMX
cTpykTyp.  KoarynmsluMOHHO-TUKCOTPOIIHBIE M KOHJIEHCAlIMOHHO-KPUCTAJUIU3AIIMOHHbBIC
CTPYKTYPBHI.

Peonornueckuit Meron ucciaeAOBaHHUS JUCHEPCHBIX cucTeM. OCHOBHBIE TOHSTHS U
UJeabHbIE 3aKOHBI PEOJIOTMH. MOJEIPOBaHUE PEOJIOTHUYECKUX CBOWCTB TEll.

Knaccudpukanuss AWCIEPCHBIX CHUCTEM IO CTPYKTYPHO-MEXaHUYECKUM CBOHCTBaM.
Bs3KOCTh JKHIKWX arperaTMBHO YCTOWYMBBIX JAMCHEPCHBIX CUCTEM. YpaBHEHUsS OWHINTEIHA,
[raygunrepa, Mapka - XayBunka. Peosnornueckue CBOWCTBA CTPYKTYpUPOBAHHBIX
KHUJKOOOPA3HBIX U TBEPAOOOPA3HBIX CHCTEM.

4. O0beM y4eOHO JUCHUNJIMHBI

Oo0bem
Buabl yueOHol padoThI
B 3ayeTHBIX B akageMuuyeckux
eIMHUIAX yacax
O01mas Tpya10eMKOCTb TUCHUILIHHBI 5 180
10 y4e0HOMY IIAHY
AyJAUTOpPHBbIE 3AHATHS: 1,78 64
Jlexuun (Jlek) 0,89 32
[Tpaktuueckue 3ausatus (I113) - -
JlabopaTtopusie padoTs (JIP) 0,89 32
CamocrositesbHas padora (CP) 2,22 80
[ToaroroBka K 1a00paTopHBIM paboTaM 1,11 40
Jlpyrue BUJbI CAMOCTOSITENIEHOW PabOTHI 1,11 40
Bua nTOroBoro KOHTpOJIs: 3K3aMeH 1 36
Oo0bem
Buabl yueOHoit padoThI B 324eTHBIX B
J— ACTPOHOMHUYECKHX
yacax
OO0masi Tpy10€eMKOCTb 1M CHUTNTHHBI 5 135
1o y4eOHOMY IJIAHY
AyIMTOpPHBIE 3aHATHS: 1,78 48
Jlexmn (Jlek) 0,89 24
[Tpaktuueckue 3ansatus (I13) - -
JlaGopatopusie pabotsl (JIP) 0,89 24
CamocrositesqbHasi padora (CP) 2,22 60
[TonroroBka k 1a00paTOpPHBEIM paboTaM 1,11 30
Jpyrue BUIbI CaMOCTOSITEILHON paOOTHI 1,11 30
Bua HTOroBOro KOHTpOJIs: 3K3aMeH 1 27

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIHMHBI
AHanuTHYecKAasi XUMHUA U Pu3nKo-xumMmuieckne Metoanl anaaunsa (b1.5.12)
1.11ean u 3aaa494 AUCUMIJIMHBI
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Henp aucuumiuuHel: mpuoOpeTeHHe OO0YYaroIIMMHCS 3HAHUN MO OCHOBHBIM TpyIIIam
METOJIOB XHMMHUYECKOT0 aHaiu3a, Haubojiee MIMPOKO MPUMEHSEMbIX B MPOMBILIUIEHHOCTH U
HCCIIEIOBATENLCKON paboTe, a Tak)Ke KOMITIETCHIINH, HEOOXOIUMBIX XHMHKAM-TEXHOJIOTaM BCEX
CHEIMAIbHOCTEH [Tl pellieHrs KOHKPETHBIX 33/1a4 XUMUYECKOTO aHaTN3a.

2. B pe3yJibTaTe 0CBOEHHS TMCHUILIHHBI 00YYAIOUIUICS 10JI2KEH

osadems cienyronmmMu oodmenpodeccnoHanbHbiMu KomneTeHIusMu (OITK):

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

- CIIOCOOHOCTHIO UCTOIb30BaTh OCHOBHBIE €CTECTBEHHOHAYUHbIE 3aKOHBI JUIsl TOHUMaHUS
OKpy»katoriero mupau sisineHuit npuposl (OIIK-3);

3Hamy:

OCHOBHBIE MOHSATHUSI, TEPMUHBI, METOJIbI U MPUEMbI KAYECTBEHHOI'O U KOJUYECTBEHHOTO

XUMHYECKOT0 aHaIN3a, TEOPUI0 XUMHUYECKUX U (U3UKO-XMMHUYECKUX METOJOB aHAlu3a,
NPUHIUIB paOOTHI OCHOBHBIX MPUOOPOB B (PH3UKO-XUMUYECKUX METOJIAX;

ymembw:

MPUMEHSTh PUOOPETCHHBIE TPAKTUYECKUE HABBIKH B TPO(HECCUOHALHOU IeATEeThHOCTH
JUISL pellIeHrs] KOHKPETHBIX 3a/ay; BiaJleTh: MOHHMaHUEM IleJied U aJlfOPUTMOB XUMHYECKOTO
aHaJIM3a, CII0cO0aMU PeIIeHUs] aHATUTUYECKUX 3a/1a4, OLIEHKOH BO3MOXKHOCTEH Ka)XJI0T0 METOa
aHaJIM3a, OCHOBAMHU METPOJOTMYECKON OILIEHKH Ppe3yNbTaTOB KOJIWYECTBEHHOTO XHUMHYECKOIO
aHaJIun3a;

enademp:

MOHMMAaHUEeM IIeJied W alNTOPUTMOB XHMMHYECKOTO aHaliu3a, CIoco0aMu pelIeHUs
AQHAIUTUYECKUX 3aJay, OLIEHKOW BO3MOXHOCTEH KaXXIOro METOJa aHajdu3a, OCHOBaMHU
METPOJIOTUUECKON OLEHKH Pe3yIbTAaTOB KOJIMYECTBEHHOTO XMMUYECKOTO aHAIN3a;

a TakKe HUMEeTh IMPEJACTaBiICHUE O €IWHON JIOTMKE XUMHYECKOro aHajau3a, o
MHOTOO0Opa3uM METOJOB XHMHUYECKOTO aHallu3a W O KOHTPOJIE KauyecTBa pe3yNIbTaToOB
KOJIMYECTBEHHOTO XMMHUYECKOT0 aHaIK3a.

3. KpaTkoe coaep:kanue Q1M CHUNIHHBI:

Beenenue. Ilonstue 00 anamuTudecko xumuu (AX) Kak O CHCTeME 3HaHHM,
MO3BOJISIIONIECH YCTAHOBUTh KAYECTBEHHBIN M KOJMYECTBEHHBIN cOCTaB BellecTBa. 3agaun AX.
AHaTUTUYECKH CUTHAI KaK HOCHUTENh Ka4eCTBEHHOW M KOJWYECTBEHHOW HHpoOpMamuu 00
o0bekTe aHanuza. [loHsTHEe O mpobooTOope M mpobonoaroroBke. OCHOBHBIE TpeOOBaHMA,
OpeIbsSBIsEMble K METOAaM XHMHUYECKOrO aHajiu3a. YCJIOBHS BBIIOJHEHUS OIpPEIeICHUN.
AHanutrueckas (hopma, aHATUTUYECKHE MPU3HAKUA. AHATMTUYECKHE KIACCU(PUKAIUN KaTHOHOB
Y aHHOHOB.

Cucrematuuecknii u JpoOHBIA aHanu3. COBpEeMEHHBIE METOIBI HUICHTHU(DUKALUU
3JIEMEHTOB M coeAMHeHU. OpraHnyeckre aHaJIUTHUYEeCKUE PeareHThl B aHAIN3€ HEOPraHUYECKUX
BelecTB. PaBHOBeCHs B aHAIMTUYECKUX T'OMOI€HHBIX M Te€TEepOreHHbIX cucremax. OCHOBHbIE
TUTIBl PEaKiuid, MpuMeHseMbIX B AX (KHCIOTHO-OCHOBHOE B3aMMOJICHCTBHE, OKHCIICHHE-
BOCCTAHOBJICHHE, KOMILIEKCOOOpa3oBaHue, ocaxaeHue). Onucannue paBHOBECHS aHATUTUICCKIX
peakIuii ¢ MOMOIILI0O KOHCTAHT PaBHOBECHs. YUeT MOOOYHBIX PEaKIUil ¢ MOMOIIBIO ammapara
YCIIOBHBIX KOHCTaHT paBHOBecus. lCronb30BaHME YCIOBHBIX KOHCTAHT pPaBHOBECUS JiA
ONTUMM3AIMK AHATUTUYECKUX PEaKIUi M MPAKTHUYECKHUX YCIOBUM WX BBINOJHEHUS. OCHOBBI
METO/IOB KOJMYECTBEHHOTO XHWMHUUYECKOrO0 aHaiau3a. MeToJbl KOJIMYECTBEHHOTO aHaju3a.
TpebGoBanusi, NpeabsBISEMble K XUMHUYECKUM PEAKIUSAM, HCIOJIb3YEMBIM B XHUMHYECKOM
aHaiu3e. OTambl KOJMYECTBEHHOro aHanu3a. [loHsATHE O TpaBUMETPUYECKOM aHAIHU3E.
TeopeTnyeckne OCHOBBI TUTPUMETPUUECKOTro aHanuza. l[Ilpuembl TuUTpoBaHus. PacueTsl B
tutTpuMmeTpun. ['padudeckoe oToOpakeHue mporecca TUTpoBaHus. CKauOK TUTPOBAHUS, TOUKA
SKBUBAJICHTHOCTH, KOHEUHAsl TOYKa TUTpoBaHus. [lepBuyHble U BTOPUYHbBIE CTaHIApThl. MeTon
KHCIIOTHO-OCHOBHOTO TUTPOBaHHS. BBIOOp KHUCIOTHO-OCHOBHOTO HWHAMKaTopa. Illpumepsl
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onpezaeneHui. MeTonbl OKHMCIUTEIbHO-BOCCTAHOBUTENBHOIO TUTPOBAaHUA. OKHUCIUTEIBHO-
BOCCTAHOBUTEIbHBIN MOTEHIMAT. DaKTOPHI, BIUAIONIME HA €ro BEIWYUHYy. Y paBHeHue HepHera.

[epmanranatomerpus. Momomerpus. OntuMmsanus ycioBuii onpenenenus. Merton
KOMIUIEKCOHOMETPUYECKOTr0 TUTpoBaHHs. (OCOOEHHOCTH peakluidl KOMILIEKCOOOpa30BaHuUs
(xematooOpa3oBanusi) uoHOB MeTauioB ¢ OJITA. Boibop onTuUManbHBIX — yCIOBUH
KOMIUIEKCOHOMETPUYECKOTO  TUTPOBaHMs.  TUTpOBaHME IO  METOAY  OCAXKICHUA.
Mertponoruueckass OLEHKAa pe3yibTaToB aHainu3a. VHIUMKaTOpHbIE M HWHCTPYMEHTAJbHBIE
CIOCOOBI YCTAHOBJIEHUS TOYEK SKBUBAJIEHTHOCTH.

BBenenne B ¢pu3nko-xuMuyeckre (MHCTPYMEHTAIbHBIE) METO/bl XUMUYECKOTO aHaIn3a
(MMXA-®XMA). Knaccudukanuss (pu3HMKO-XUMAYECKHX METOJOB aHaIHM3a. AHaTUTHYCCKUN
CHUTHaJI Kak uHpopMaTuBHAs (YHKIMA COCTaBa BellecTBa. METOAbl KOJUYECTBEHHBIX
mmepennii B DOXMA, wux XapakTepucTUKa. AHAJIUTUYECKUE U  METPOJIOTUYECKHUE
XapaKTEPUCTUKU METOJUK ONPEACICHUS.

4. O0beM y4eOHOl JUCHUNJIMHBI

Buabl yueOHoii padoThI Bcero 3/4 cemecTp

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

ef. yacax el. yacax
OO0mas Tpy10eMKOCTh

4 144 4 144

AUCUMILIHHBI 10 Y4eOHOMY IIaHy
AyIMTOpHBIE 3aHATHS: 1,78 64 1,78 64
Jlexmm (JIek) 0,45 16 0,45 16
JlaGopatopusie padotsI (JIP) 1,33 48 1,33 48
CamocrosiTesbHasi padora
(CP) 2,22 80 2,22 80
CaMocTosTeNnbHOE U3YUYEHNE 222 20 2.2 20
pa3fenoB AUCHUILUIMHEI

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

1
36 1| 36
Buabl yueOHoii padoThI Bcero 3/4 cemecTp
B 3au. B actpon. B 3au. B actpon.
ef. yacax el. yacax
O01mas Tpy10eMKOCTh 4 108 4 108
AUCHMILIMHBI 10 Y4eOHOMY IJIAHY
AyJAUTOpPHBbIE 3AHATHS: 1,78 48 1,78 48
Jlexuuu (JIek) 0,45 12 0,45 12
JlabopaTtopusie padoTs (JIP) 1,33 36 1,33 36
CamocrosiTesbHasi padora
(CP) 2,22 60 2,22 60
CamMoCTOSITETbHOE U3YUYECHUE 2.2 60 2.2 60
pa3aenoB QUCHUTUINHBL
Bua koHTpoOJIsA: 3a4eT/3K3aMeH 3a4éT Cc omeHkKoM
1 27 1 | 27

AHHOTAIUA Y4eOHOH MPOrpaMMBbl I CIIATIJIMHbBI
HNnxenepnas rpaguxa (b1.5.13)
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1. Heap QAMCHMILIMHBI — IPHOOpPETEHNE 3HAHUM U BBIPAOOTKA HABBIKOB, HEOOXOAUMBIX
CTYJEHTaM Ui BBIMOJHEHUS U YTEHUS TEXHUYECKUX YEpPTEKEU, BBIMOIHEHUS ICKU30B JI€TaleH,
COCTaBIICHUS] KOHCTPYKTOPCKOH M TEXHOJOTHMYECKOH JOKYMEHTAlMH B COOTBETCTBUU CO
crangapramu ECKJI; o3HakomiieHre ¢ MeToaMu KOMITBIOTEPHOM rpauKH.

3agayu JUCHMIUIMHBL: W3YYCHHE CIOCOOOB BBIMOTHEHHS YEPTEX e, OCHOBAHHBIX Ha
OpPTOTOHAJILHOM M IEHTPaIbHOM MPOCUUPOBAHUH, BHIPAOOTKA HABHIKOB BBHIMOJIHEHUS M YTEHUS
YepTexKel, pelieHue 3a/ad, CBS3aHHBIX C MPOCTPAHCTBEHHBIMHU (OpPMAMHU U OTHOIICHUSIMU
Pa3IUYHBIX TEOMETPUUECKUX MOJENIEH.

2. B pe3yabTtare wu3yyeHHs [UCHUIJIMHBI O0y4yalouMiicsi 1Mo TMporpamMme
0akaJlaBpUaTa J0JIKeH:

Osnademyp cienyoMMUA KOMIIETSHIUSMU:

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

- CIIOCOOHOCTHIO UCIONB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCITUIUIMH B
npodecCuOHaNbHOM  AESTENTbHOCTH, MPUMEHSATH METOJbl MaTeMaTHUYecKOro aHaiu3a u
MOJICJIMPOBAHUS, TEOPETUUECKOr0 U dKCepuMeHTalIbHOro uccienoBanus (OI1K-2);

3namop:

- c1ocoObI 0TOOpaKEHUS MPOCTPAHCTBEHHBIX ()OPM Ha TIOCKOCTH;

- IpaBUJIa U YCIIOBHOCTHU IIPU BHITIOJHEHUH YEPTEKEN;

- BUJIBI H37CTTUH M KOHCTPYKTOPCKUX TOKYMEHTOB;

- Ha YpOBHE MPECTABICHUS XapaKTePUCTUKU (OPMBI U TOBEPXHOCTHU U3/EINN;

Ymemos:

- BBINOJHATH WU YWUTATh YEPTEXKU TEXHUUECKUX H3JACIHI € Y4eTOM JeHCTBYIOIIHX
CTaH/IapTOB;

- BBITIOJIHATD U YATATh CXEMbI TEXHOJIOTUYECKUX MPOIIECCOB;

- HCTIOJIB30BATh CPEICTBA KOMIBIOTEPHOU TpadUKu ISl U3TOTOBIICHUS YePTEIKEH.

BJIA/1€Th:

- crioco0amMu 1 preMaMH U300pakeHus IPEAMETOB Ha IIIOCKOCTH;

- rpaduueckoit cucreMoir «Kommacy.

3. Coaep:xanue TUCHUIIMHBI

Beenenue. [Ipemmer u  wMetonsl umkeHepHOW rpaduku. Kparkue wucropudeckue
CBeZIcHHMsI. 3a/1a4ll M MECTO Kypca B MOATOTOBKE OakaliaBpa TEXHUKH U TEXHOJIOTHH.

Monynb 1. U3nenust 1 KOHCTPYKTOPCKUE TOKYMEHTHI.

1.1. Bunbl u3genuii 1 KOHCTPYKTOPCKUX JOKYMEHTOB.

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

1.2. Pe3p00BEIE U3IENNSA U COEQUHEHNS.

Pe3nObl:  0Opa3oBanue, kiaccupukanus, n3o0pakeHHEe W O0O3HAYCHHE HA YEpTExKe.
CranmaptHbie pe3pOoBble u3nenus. Onpenenenue pe3nObl u3mepeHueM. CoeMHEHUS aeTanei
6oToM 1 mnuiIbkoi. Pe3n0oBbie TpyOHBIE coennueHus. LankoBbie coeTuHeHMUS.

1.3. DCKH3bI U TEXHUYECKUE PUCYHKH JI€TAIICH.

[TocrnenoBarenbHOCTh  BBIMIOJIHGHUS ~ M300pak€HWUH  JeTanu:  BBIOOP  TJIABHOTO
N300paKEeHHS; OMpenecHue HEeO0OXOAMMOro KOJMYECTBA H300paKEHUMH; IMOATOTOBKA TOJIS
yeprexa K H300paKeHUI0 IeTann; N300pakKeHHe OCHOBHBIX BHEIIHUX U BHYTPEHHUX OYEpPTaHUU
netan. OOMep neranu TPU BBIOJTHEHUH €€ dCKku3a ¢ Hartypbl. OdopmieHue yeprexend u
ACKU30B jeraneil. [IpaBumna BeIMOTHEHUS U 0OPMIICHHSI TEXHUUECKUX PUCYHKOB. O003HaueHUs
MaTepuaoB.

1.4. Yeprexxu cOOPOUHBIX EAUHUIL.

[IpaBuna BeIMONIHEHUS W O(GOPMIICHHS COOPOYHOTO 4YepTeXk,a: BBHIOOP TJIABHOTO
U300paXeHMs, OMpPENEICHHEe KOJIUYEeCTBA H300paKEHUH, HAHECEHHWE HOMEPOB TO3UIIHIA,
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HaHEeCceHHe pa3MepoB (rabapUTHbIE, YCTAHOBOYHBIE, TPUCOETUHUTEIBHBIC, IKCILTyaTal[HOHHBIE).
Crnerudukarus. [IpaBuia BeimoaHeHUS 1 0OPMIICHUS YepTEka 0OIIIEero BUIA.

Mopyns 2. CoenuHeHUs AeTanen.

2.1. Cxewmsl.

Knaccudukanus cxem no Bunam u tunam. O0o3HaueHue cxeMm. [IpaBuia BeIOIHEHUS
CTPYKTYPHBIX U IPUHLIUIHUAIBHBIX TEXHOJIOTHYECKUX cXeM. CXeMbl PaCIIOIOKEeHHUS.

2.2. N300pakeHus COeNMHEHUI eTaleH.

OnanueBble coequHeHus. lllnuuessle u mmoHouHble coeauHeHus. CoenuHeHUs
mTudToM u MIUIMHTOM. HepasbeMHBIE COCTUHEHUS NeTalel: CBapka, Maika, CKICUBAaHHE,
00BaJIbIIOBKA, Pa3BAJIbLIOBKA, COETUHEHHUE 3aKIICTIKOM.

2.3. Apmatypa TpyOOIIpOBO/IOB.

Knaccudukanus apmarypbl TpyOONpOBOJOB MO HA3HAYEHUIO, MO THUIY MNEPEKPHITHS
MOTOKa paboueill cpenpl, MO CHOCOO0y TPUCOCIWHEHUS K TPyOONMpoOBOAy, MO CHOCOOY
repMeTU3aluy IIMUHEIS.

Monyns 3. UepTexku cOOPOUYHBIX €AMHULL. DIIEMEHTbI KOMIBIOTEPHON TPaUKH.

3.1. 'eomeTpudeckue XapakTepUCTUKU (HOPMBI U TIOBEPXHOCTH U3JICTUH.

Pasmepsl, mnpaBuna uX HaHeceHUs Ha dYeprexe. Pa3mMepbl HCHOJHUTENBHBIE U
CIpaBOYHblE, TrabapUTHBIE, KOOPAUMHUPYIOIIME U  YacTHble. ba3pl  M3MepuUTENbHBIE,
KOHCTPYKTOPCKHE, TEXHOJIOTUYECKHe, BCcroMorareiabHble. HaHecenue pasmepoB orT 0as.
[IpenenbHbIE OTKIOHEHHUS pa3MEpOB TJIaJKUX TOBEPXHOCTEH, AOmMyckH, mocaiku. Jlomycku u
NoCaaKu s Jeraneid ¢ pespOoil. IllepoxoBaTocTh NOBEpXHOCTEH aeraneill, mapameTpsl
[IEpOXOBATOCTH, IIPAaBHUJIa HAHECEHUsI MMapaMEeTPOB HIEPOXOBATOCTH MOBEPXHOCTEN Ha YEPTEKE.
[IpenenbHble OTKIOHEHUS (POPMBI U PACTIOTIOKECHHUS.

3.2. JleranupoBaHue YepTexKeH COOPOUHBIX CIUHHII.

[IpaBuna peranupoBaHusl yepTeked COOPOYHBIX eNWHHIL. BbIMonHeHHE uepTexend u
TEXHUUYECKUX PUCYHKOB JIeTaJIeH.

3.3. DneMeHTBl KOMITbIOTEPHOI rpaduKy.

KommprorepHas rpaduka u pemaempie €ro 3ana4du. [ pagudeckne o0bEKThl, MPUMHTHBEI,
aTpuOyThl, CcHUHTE3 Wu300paxkeHus. IlpencraBieHune BuacoMHPOpPMAMM U €€ MalIMHHAS
reHepanusi. CoOBpeMEHHbIE CTaHAAPThl KOMIIBIOTEpHOW rpaduku, rpaduueckue S3bIKH U
meradaiinpl.  Peanuzanus anmapaTHBIX — Momyned rpaduueckoir  cuctembl. OCHOBHBIE
rpadguyeckre anropuTMbl Ha IJIOCKOCTH U B mpocTpaHcTBe. [Iporpammubie rpaduueckue
CUCTEMBI U UX IPUMEHEHHUE.

4. O0beM yueOHOM JUCUUIIJIMHBI

Bunbl yueOHOM paboThI B 3au. en.x B akameMm. gacax
O0masi TpPya0eMKOCTh JIUCHUIUVIMHBI 10 Y4eOHOMY 4,0 144
MJIaHy
AyIMTOPHBIC 3AHITHS: 48/36 A8
Jlexiuu (JIek) 16/36 16
[Tpaktuueckue 3ansaTus (I13) 24/36 P4
JlaGopaTopust 8/36 g
CamocrositesbHas padora (CP): 96/36 06
PacueTHo-rpaduueckne paboTh 34/36 34
[ToaroTOBKa K KOHTPOJIBHBIM paboTam 9/36 0
Kypcosast paborta 27/36 P7
Jlpyrue BUIbI CAMOCTOSITENIEHOW PabOTHI 18/36 18
[TonroToBKa K 3a4eTy C OILIEHKOMH 8/36 g

3ayeT ¢ OIEHKOI,
Bua koHTpoJa: 3auer -

3auer
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. B acTpoHOM.

Bunbl yueOHOM paboThI B 3au. en. qacaxp
O0mass TPyAOEMKOCTb JMCHUILIMHBI 10 Yy4eOHOMY 4,0 108
MJIaHy
AyIMTOPHBIC 3AHATHS: 1,33 36
Jlexuuu (Jlek) 0,44 12
[Tpaktuueckue 3ansaTus (I13) 0,67 18
JlaGopaTopus 0,22 6
CamocrositesbHas padora (CP): 2,67 72
PacueTHo-rpaduueckne paboThl 0,95 5,5
[ToaroTOoBKa K KOHTPOJIBHBIM paboTam 0,25 7
Kypcosast paborta 0,75 20
Jlpyrue BUIbI CAMOCTOSITEIEHOW PabOTHI 0,5 13,5
[loaroroBka K 3a4eTy ¢ OLEHKOU 0,22 6

3adyeT ¢ OLEHKOM,
Bua koHTpoJa: 3auer -

3auer

AHHOTANUA Y4e0OHOI NPOrpaMMbl TUCHUILINHBI
Be3onacHoctsb xu3HenesaTeabnoctu (b1.6.14)

1. Heap qucuumIMHbI - GopMupoBaHue NMpohecCHOHATFHONW KYJIbTYphl 0€301acHOCTH,
Mo KOTOPOW TIOHMMAaeTcsi TOTOBHOCTb U CHOCOOHOCTh JIMYHOCTH HCIIOJIb30BAaTh B
npo¢eCCHOHATILHON JesITeIbHOCTH MPUOOPETEHHYIO COBOKYITHOCTh 3HAaHUM, YMEHHI 1 HAaBBIKOB
s obecrnieyeHus: Oe3omacHOCTH B cdepe NpodecCHOHANBHOW JeATEIBHOCTH, XapaKTepa
MBIIUICHUSI ¥ [EHHOCTHBIX  OpHUEHTAalMi, TpU  KOTOPBIX BOMNPOCHI  0€30macHOCTH
paccMaTpuBarOTCs B KaueCTBE MPUOPUTETA.

OCHOBHBIMU 33/1a4aMU AUCLUUIUINHBI SBISIFOTCS:

* mpuoOpeTeHue MOHUMaHUs MPOoOJIeM YCTONYMBOIO PAa3BUTHUS M PUCKOB, CBSA3aHHBIX C
NeSITeTIbHOCTBIO UEIIOBEKa;

* OBJIQJICHUE MpUEMaMH PALMOHAINU3AINH KU3HEEATEIbHOCTH, OPUECHTUPOBAHHBIMU Ha
CHIDKEHHSI aHTPOIIOTEHHOTO BO3JICHCTBHSI Ha MPHUPOTHYIO Cpely U obecreueHue 0e30macHOCTH
JIMYHOCTHU ¥ OOILECTBA;

* (hopmMupoBaHue:

- KyJIbTypbl 0€30MAaCHOCTH, 3KOJOTUYECKOTO CO3HAHHS U PHUCK-OPUEHTHPOBAHHOIO
MBIIUICHHUS, TPH KOTOPOM BOMPOCHI OE30MaCHOCTH M COXpPAaHEHHS OKpYXarolei cpessl
paccMaTpuBalOTCS B KaUeCTBE BAXKHEUIINX IPHOPUTETOB KUZHEACITENIbHOCTH YEJIOBEKA;

- KyJIBTYpBl pOoQecCHOHATbHON 0€30MacHOCTH, COCOOHOCTEH I MACHTU(HUIMKALIUN
OMACHOCTH U OLICHUBAHUsI PUCKOB B cdepe CBOEH nmpodeccuoHaNbHON AeITeIbHOCTH;

- TOTOBHOCTH MPUMEHEHUS MPO(PECCHOHANBHBIX 3HAHUN NI MUHUMM3ALUU HETaTUBHBIX
9KOJIOTHYECKHUX IMOCIEACTBHM, oOecrieueHus: O€30MacHOCTH M yIy4ylIeHHs] YCIOBHM Tpyna B
cdepe cBoeit mpodecCHOHATBHON eI TeNLHOCTH;

- CIOCOOHOCTEM K OIIGHKE BKJIaJla CBOEH TPEJAMETHOM 00JIacTU B pelieHue
HKOJIOTHYECKUX MPOoOIeM U podieM 6e30MacHOCTH.

2. B pe3yJibTaTe 0CBOEHUS AUCHUILINHBI CTYI€HT /10JI7KeH::

Ooénadamp cneyomuMI KOMIETEHIIUSIMHU:

o CHOCOOHOCTH paboTaTh B KOJUIEKTHBE, TOJIEPAHTHO BOCIPUHUMATH COLIMAIbHBIE,
ATHUYECKHE, KOHPECCHOHAIbHBIC U KyIbTypHBIe paznmuuus (OK-6),

o CIOCOOHOCTH K caMoopraHu3anuu u camooopazosanuio (OK-7),

. CIIOCOOHOCTh HWCIOJB30BaTh MPHEMBI TEPBOM IMOMOIIM, METOIBI 3allUTH B
yCIIOBUSX upe3BbluaiiHbix cutyanuii (OK-9);

o CIIOCOOHOCTh  HCIIOJIb30BAaTh OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI IS

MOHMMAaHHMS OKpY’Karouiero Mupa u sisneHuit npuposst (OIIK- 3).
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3HaAmMb:

-- OCHOBHbIE TeXHOC(EepHbIE OMMTACHOCTH, UX CBOMCTBA M XapaKTEPUCTUKH;

-- XapakTep BO3JCHCTBHS BPEIHBIX U OMACHBIX (DAaKTOPOB HA YEIIOBEKA W MPHPOIHYIO
Cpely, METOAbl 3alllUThl OT HUX MPUMEHUTENbHO K cdepe cBoeil mnpodeccuoHaaIbHON
JeATEIbHOCTH

ymembs:

-- UACHTU(PHUIIPOBATH OCHOBHBIE OMMACHOCTH CPE/Ibl OOMTAHMSI YEIOBEKa;

-- OLEHUBATh PHUCK HUX peaJu3aluu, BbIOUpPATh METOJbl 3aIIMTHl OT OINACHOCTEH
NPUMEHHUTEIRHO K cepe cBoei mpodeCCHOHATBHOW AEATEIbHOCTH U CIIOCOOBI OOecTieueHus
KOM(OPTHBIX YCIOBHH KU3HEIEATEIHHOCTH

enademu:

-- 3aKOHOJATENIbHBIMH M MPAaBOBHIMH aKTaMHU B 00iacTu O€30MacHOCTH U OXpaHbl
OKpY’Kalolie cpenbl, TpeOOBaHMSIMHU K O€30IMacCHOCTH TEXHUYECKHUX DErJIaMEHTOB B cdepe
npodeccuoHaNbHOM e TEIbHOCTH;

-- croco6aMu 1 TEXHOJIOTHSIMY 3aIIUTHI B YPE3BBIUANHBIX CHTYAIIHIX;

--[IOHATUIHO-TEPMUHOJIOTMYECKUM amapaToM B 00J1acTH 0€30MacHOCTH;

-- HaBBIKaMU paIlMOHAIN3aIuU TPO(HECCUOHATFHON NEATETHPHOCTH C IS0 00eCTIeUeHUs
0€30MaCHOCTH U 3aIUThI OKPYKAIOIIEH CPEIbI.

3. Kparkoe comepkanue 1M CUUILIHHBI.

1. Beenenue B OesomacHOCTh. OCHOBHBIC MOHSTHS W OmpeiesieHus. bezomacHOCTs U
YCTOMUYUBOE Pa3BUTHE.

2. Uenosek u TexHochepa. CTpykTypa TexHOCHEpHI U €€ OCHOBHBIX KOMITOHEHTOB.

CoBpeMeHHOE COCTOsIHHE TeXHOC(]EpHl 1 TeXHOCPEpHOI O€30MaCHOCTH.

3. UnenTtudukanus u Bo3JAeiCTBIE HAa YeIOBEKAa BPEIHBIX U OMACHBIX (PAKTOPOB Cpeibl
oOHTaHMS.

Knaccudukanmsi HeraTuBHBIX (PAKTOpPOB Cpenbl OOWUTAaHUS YEIOBEKa. XHUMHYECKHE
HeraTuBHBIE (aKTOphl (BpemHBIC BelmlecTBa). MeXaHHYECKME M aKyCTHYEeCKHe KoJIeOaHus,
BUOpalMsg W WIyM. OJIEKTPOMAarHWTHBIE W3NMydyeHUuss U mois. VoHu3upyroume H3IydeHHe.
Onekrpudeckuii Tok. OmacHble MexaHnueckue GakTopsl. [Iporiecchl TOpeHUsT U MOXKAPOB3PHIBO-
OIIacHbIE CBOMCTBA BEIIECTB U MaTepuasoB. CTaTHYECKOE IIEKTPUUYECTBO.

4. 3ammTa 4eIoBeKa U Cpebl OOMTaHUS OT BPEIHBIX U OMACHBIX (DAKTOPOB MPUPOJTHOTO,
AHTPONOTEHHOTO U TEXHOT€HHOTO MPOUCXO0XKICHUSI.

OCHOBHBIE TPUHITUTIBI 3AITUTHL. 3alUTa OT XUMUYECKUX U OMOJIOTHYECKUX HETaTUBHBIX
¢dakTopoB. 3amuTa OT JHEPreTUYECKUX BO3JeHCTBUM M (usnueckux mosei. OOecrieueHue
0e30MacHOCTH  cUCTeM, paboTalolMX MO JaBlieHHeM. be30macHOCTh IKCIUTyaTaluu
TpyOOINIPOBOJOB B XMMHUYECKOIN MPOMBIIIIEHHOCTU. be3onacHasi sKcIuTyaTausi KOMIPECCOPOB.
AHanu3 U OllEHUBaHUE TEXHOTEHHBIX U MPUPOIHBIX PUCKOB.

5. Ob6ecnevyeHre KOM(POPTHBIX YCIOBUM TSI )KU3HH U IEITEIHOCTH denoBeka. [lorstue
KOM(DOPTHBIX MU ONTHMAIBHBIX YCIOBUH. MukpokimnMar nmomenieHnid. OcBenieHre U CBETOBas
cpela B IOMEIICHHH.

6. [Icuxo(r3roI0rnvIecKre u YProHOMUIECKUE OCHOBBI OE30MTACHOCTH.

[Tcuxuueckne MpoIecchl, CBOMCTBA U COCTOSIHHMSI, BIUSIONTNE Ha O0e30macHOCTh. Buapl u
YCIIOBUS TPYAOBOH IEATEIHHOCTH. DPrOHOMUYECKIE OCHOBBI OE30MMACHOCTH.

7. Upe3BbIUailHbIE CUTYallMd U METO/IbI 3aIIUTHI B YCIOBUSAX UX PEATM3ALINH.

O6mme ceenenus o YC. Toxap u B3pbIB. ABapuu Ha XUMHUYECKH ONACHBIX 00BEKTaX.

Panmnanmonnsie aBapuu. IIpubopsl  paguanmoHHOW, XUMHUYECKOW pa3BEIKHd U
JIO3UMETPUYECKOTO KOHTpOJs. YpesBblUallHble CUTyalldd BOEHHOIO BPEMEHHU. 3alluTa
HAacelleHWsT B YPE3BBIYAMHBIX CHUTyalHUsSX. YCTOHYMBOCTh (YHKIIMOHUPOBAHUS OOBEKTOB
HYKOHOMHUKH B UPE3BbIUAHHBIX CUTYAIUIX.

8. YmpaBieHue 6€301MacHOCTHIO KU3HEICATSILHOCTH.
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3akoHOJATeNbHbIE M HOPMATUBHBIC IPABOBHIE OCHOBBI YIpPAaBICHHUS O€30MaCHOCTHIO
AKHU3HEIEATEIIbHOCTH. DKOHOMMYECKHE OCHOBBI YyIpaBiieHUs Oe3zomacHocThio. CTpaxoBaHHe
puckoB. ['ocynapcTBeHHOE yrpaBieHue 0€30MacHOCTHIO.

4. O0beM y4eOHOH JUCHHILIMHBI

Bun yueGHOI paboThI B 3aueTHbIX enuHMnax | B akageM. yacax
O01mas Tpy10eMKOCTh TUCIUILIHHBI 4 144
AyIMTOpPHBIE 3aHATHS: 1,33 48
Jleknuun 0,89 32
JlaGopaTopHble pabOThI 0,44 16
CamocrosiTesibHast padora 1,67 60
[ToaroToBKa K KOHTPOJILHBIM paboTam 1,11 40
ITonroroBka k 1a00paTOpHBIM paboTam 0,56 20
Bua nTOroBoro KOHTpOJIs: 3K3aMeH 1,0 36
Bunx yuebnoi paboThl B 3avernpix equHUIaXx | B actporoM.
qacax

O01mas Tpy10eMKOCTh TUCIHMILIHHBI 4 108
AyIMTOpHBIE 3aHATHS: 1,33 36
Jlexun 0,89 24
JlabopaTopubie pabOTHI 0,44 12
CamocrosiTesbHasi padora 1,67 45
[ToaroToBKa K KOHTPOJILHBIM paboTam 1,11 30
ITonroroBka k 1a00paTOpHBIM paboTam 0,56 15
Bua uTOroBoro KOHTpOJIs: 3K3aMeH 1,0 27

AHHOTanua padoyeil NPOrpaMMbpl JUCHHUILIMHBI
IIpoueccsl u annmaparsl xumuyeckoil TexHosioruu (b1.6.15)

1. Hesab AUCHUNIMHBL:

Bmecte ¢ kypcamm oOmiel XWMHUYECKOW TEXHOJIOTHH, XUMHUYECKHUX IMPOIECCOB U
pEakToOpoB W JOp. CBsA3aTh OOLICHAYYHYI0 M OOIIEMH)KEHEPHYIO TIOJATOTOBKY XHMMHUKOB-
TEXHOJIOTOB Ha OCHOBE M3y4YEHHS OCHOB THAPABIMYECKHX, TEIJIOBBIX W MacCOOOMEHHBIX
mponeccoB XHUMHYECKOU TEXHOJIOI'MH, YTO HGO6XOI[I/IMO npu MHIOATOTOBKE 6aKa.HaBpOB 1o
JAHHOMY HAampaBJICHUIO Ui HAy4YHO-HCCIEAOBATENbCKOM M MPaKTUYECKOM paboThl Ha
HNPEaIPUATUAX.

2. B pe3yabTaTe Mu3y4YeHUS [MCUMILIMHBI O0ydalouuiics 1o mporpamMme
0akajaBpuAaTa J0JKEH OBJIAeTh CJIeyIOIMMH KOMIIeTeHIIUsIMU:

061a0emb CIEeIyIOUMMU KOMIIETCHIUSIMU:

- CIIOCOOHOCTBIO MCIOJB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B
HpO(i)eCCI/IOHaJII:HOI\/'I ACATCIIBHOCTH, IPUMCHATH MCTOAbI MATCMATHYCCKOI'0 aHajin3a U
MOJICIUPOBAHUS, TEOPETUUECKOTO U dKCTIepuMeHTalIbHOTO nccienoBanus (OITK-2);

- CHOCOGHOCTBIO HCIOJIb30BATh OCHOBHBIC CCTCCTBCHHOHAYYHBIC 3aKOHBI JJIsI IOHUMAHUA
OKpy>Karotiero mupa u ssieruit npupoas! (OI1K-3).

- CIOCOOHOCTBIO y4YacCTBOBATh B COBEPIICHCTBOBAHWU TEXHOJIOTHYECKUX MPOIECCOB C
MO3UIUI PHEPTO- U pecypcocOepekeHnsi, MUHUMH3AIMN BO3JACUCTBUS Ha OKPYXKAIOIIYIO Cpeny
(TIK-2).

3namo:

- OCHOBBI TCOpPUHU MNCPCHOCA HMITYJIbCA, TCIJIa W MACCHI; MPUHIUIIBL q)HBHHGCKOFO
MOJIEJTUPOBAaHUS TPOILIECCOB; OCHOBHBIE YpPaBHEHUS JBHKEHHUS >KUJIKOCTEH; OCHOBBI TEOpUHU
TEIUIONEpeIaur; OCHOBBI TEOPHH MACCOIEpEIayu B CHCTEMax CO CBOOOTHOW M HEMOJIBUKHOU
rpaHuled pasgena (as3; TUMOBBIE MPOLECCH XWMHUYECKOW TEXHOJIOTUH, COOTBETCTBYIOIIKE
arrmapaTtbl U MCTOABI UX pacCuCTa,
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- METOAbl TOCTPOCHHUS SMIMPUYECKHX M TEOPETUYECKUX MOJeJel  XUMHUKO-
TEXHOJIOTUYECKHX MPOIECCOB;

- OCHOBHBIC MTPUHITUIIBI OPTraHU3AIUU TIPOIIECCOB XUMUYIECKOM TEXHOJIOTUH, HEPTEXUMUHU
1 OMOTEXHOJIOTUH.

Ymemos:

- OMNpeAeNsATh XapaKTep IBMKEHHS KHUAKOCTEH W ra3oB; OCHOBHbBIE XapaKTEPUCTHKHU
MPOIIECCOB TEIIO- ¥ MacCOMepelayr; PaCCYMTHIBATh IMapaMEeTPhl U BHIOMpATh anmmaparypy AJs
KOHKPETHOT'O TeXHOJIOTHYECKOT0 MpoIlecca;

- pacCcuUMTHIBaTh OCHOBHBIE XAPAKTEPUCTHUKUA XUMHUKO- TEXHOJIOTMYECKOTO Ipoliecca,
BbIOHMpATh PAllMOHATIBHYIO CXEMY.

Bnaoemw:

-METOJaMH TEXHOJOTUYECKHX PACUETOB OTAEIbHBIX Y3JIOB M JeTaled XHUMHUYECKOTO
00opyoBaHus;

-HaBBIKAMH MMPOCKTHUPOBAHUS TUIIOBBIX allllapaToOB XUMUYECKOUM MPOMBIIIIEHHOCTH;

- METOJaMH ONPEICICHUS pPAIlMOHATBHBIX TEXHOJIOTUYECKUX PEKUMOB PAOOTHI
00opyIoBaHuUs.

3. Kpartkoe coaepkanue quCHUTIITUHBI

Mopayns 1. I'mapoauHaMuyecKue MTPOLECChl W ammapaThl XUMHUYECKOW TEXHOJOTHH.
OcHoBBI TeopuU sBIEHUH mepeHoca. O0Ime 3aKOHOMEPHOCTH THIPOJUHAMHKY, TETUIOTIepeadn
u wmacconepenayn. JKuakoctw u rasbl. ['mwapogmHamuka. TedeHue B TpyOax W KaHajax.
[Momo6HOE mpeoOpazoBanue ypaBHeHus: HaBbe-CTokca. bespazMepHbie mepeMeHHbIE - KPUTEPUU
TUApoaMHAMUYEeCKoro momooust (Diinepa, PeliHonpaca, @Ppyaa, TOMOXPOHHOCTH), HX
dbuznyecKkuil CMBICT; TapaMeTpuueckue Kpurepuu. KpurepwanbHOE YpaBHEHHE BUKCHUS
BSI3KOU KHAKOCTH. BBIOOp ckopocTeit moTokoB. [lepemenienue KuaKocTeld U ra3oB ¢ MOMOIIBIO
MaIIWH, TOBBIIAIOIINX JaBICHUE.

Mopyib 2. TerioBble MPOLECCH U anmnapaTbl XUMHUYECKOW TEXHOJIOTHH.

OcHOBHBIE TEIUIOBBIE MPOIECCHI B XHMHUYECKOW TexHonoruu. Juddepennuansaoe
ypaBHEHHE TepeHoca HHepruu B (opme TermioThl. KOHBEKTHUBHBIM MNEPEHOC TEIIOTHI.
PaguanTHsIi Termonepenoc. Ternonepenaya B HOBEPXHOCTHBIX TEIUIOOOMEHHUKAX.

Monynes 3. Tlpomecchl W ammaparbl pa3jelieHHs: ToMoreHHbIX cucteM. (OCHOBHBIC
MacCOOOMEHHBIE MPOIIECCHI).

OcHOBBI MaccooOMeHHBIX mporieccoB. uddepenimanpHoe ypaBHEHHE KOHBEKTHBHOTO
nepeHoca Macchl B OMHapHBIX cpenax. Macconepenaya. MarepuaibHbIil OalaHC HEMPEPHIBHOTO
yCTaHOBUBIIETOCS Mpoliecca. Pacyer MaccOOOMEHHBIX MPOILIECCOB M aIllapaToB Ji CUCTEM C
OJIHMM PaCTIPEEIISIEMbIM KOMIOHEHTOM.

Pacyer mnomepeuHoro ceudeHus (quameTrpa) KOJOHHBI, MPENEIbHO JOMyCTHMas |
OPKOHOMHUYECKH ONTUMAallbHAs CKOPOCTH CIUIOmHON (a3pl. (OCHOBBI pacdera BBICOTHI
MacCOOOMEHHBIX amlmaparoB C HENPEepPhIBHBIM M CTyNEHYaThiM KOHTakToM (a3. OObmue
NPHUHIIMITEL YCTPOMCTBA W KIacCH(UKAIUS ammapaToB Jii MacCOOOMEHHBIX MPOIECCOB B
cucreMax «ra3(map)-KuakocTb». OCOOEHHOCTH KOHCTPYKIIUKA abcopOepoB. OCHOBBI pacdera U
anmapatsl sl TACTUILISAIUH.

Monyns 4. OCHOBHBIE THApPOMEXaHWYECKuEe Tporecchl. I[Ipomecchl W ammaparsl
pa3ieneHus reTeporeHHbIX CUCTEM.

Pa3znenenne xKUAKMX M ra30BbIX METEPOTCHHBIX CHCTEM B IMOJ€ CHJ TSKECTHU. TeueHue
yepe3 HEMOJBH)KHBIE 3€PHUCThIE U TCEBIOOKMKEHHbIE clou. DUIBTPOBaHUE CYCHEH3UN U
OUYHMCTKA ra30B OT MbUIeH Ha QUIbTpaX.

4. O0beM y4eOHOI TUCUMIIIIMHBI

Bcero V cemecTp VI cemecTp
Buael yueOHOM pabOThI ad. Ax. ay.
ARLYH P 3a3 AK. yac. 3au. ex. 3a3 AK. ygac.
el gac. el
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O01mas Tpy10eMKOCTh
AUCHHUILINHBI 110 y4eOHOMY 10 360 5 180 5 180
IUIAHY
KonTakTHas padora: 3,56 128 1,78 64 1,78 64
Jlexuuu (Jlek) 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3austus (113) 1,78 64 0,89 32 0,89 32
CamocTrosiTesbHasi padora 4,44 160 222 30 222 30
(CP):
CamMoCTOSITETbHOE U3YUYECHUE 4,44 160 2.2 30 222 20
pa3/ienoB AUCIUTUINHBI
Bua uMTOroBOro KOHTpOJIA: 2 7 1 36 1 36
IK3aMeH
Bcero V cemecTp VI cemectp
Bunst yaeGHOI paboThI 3au. | Actp. a4 o Actp. | 3au. AcTp.

el. qac. - S qac. el. qac.
O01mas Tpy10eMKOCTh
AUCHHUILINHBI 10 y4eOHOMY 10 270 5 135 5 135
IUIAHY
KonTakTHas padora: 3,56 96 1,78 48 1,78 48
Jlexuuu (Jlek) 1,78 48 0,89 24 0,89 24
[Tpaktuueckue 3austus (113) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHast padoTa 4,44 120 222 60 222 60
(CP):
CaMocTosITENbHOE U3YUYEHNE 4,44 120 2.2 60 222 60
pa3zesoB AUCHUILTUHBI
Bua uMTOroBOro KOHTpOJIA: 2 54 1 27 1 27
IK3aMeH

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
Oo0mas xumnyeckas texnosiorus (b1.5.16)

1. Heab AUCHMIUVIMHBI: TIOTyYe€HHWE 3HAHUH B O0JAcCTH pealu3aluu XHUMHUKO-
TEXHOJIOTHYECKHUX TIPOIIECCOB C YYETOM (PU3UKO-XHUMHUYECKUX OCOOEHHOCTEH MPOTEKAIOIINX
peakiuii, BBIOOpAa ONTUMAIBHBIX YCIOBHH pEaIM3yeMBIX IPOIECCOB, BbIOOpa 3((PEKTUBHBIX
pEaKkToOpoB, MPUOOPETCHHSI HABHIKOB B COCTABICHUU MATEPUAIBHBIX U TEIUIOBBIX OallaHCOB, B
pacuere MpOIECCOB M PEAKTOPOB HAa OCHOBE MaTeMaTHYECKOrO MOJIECIMPOBAHUS, MOTYUYECHHUS
3HaHUHM B 00JacTH pa3pabOTKH 3HEprocOeperarommux XuMuKo-Texnonoruueckux cuctem(XTC),
0€30TXO/IHBIX U MAJIOOTXOJHBIX TEXHOJOTUN Ha MPUMEPE COBPEMEHHBIX MTPOU3BO/ICTB.

2. B pe3yabTaTe MH3y4YeHUS MCUMILIMHBI O0ydalouuiics 1o mporpamMme
0akaJjlaBpUaTa J0JIKeH:

061a0emb CIEeyIOUMMU KOMIIETCHIUSIMU:

- CIIOCOOHOCTHIO MCIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B
npo(ecCHOHANLHON ~ ACSITENbHOCTH, TMPUMEHSATH METOIbl MAaTeMAaTHYeCKOTO aHaiu3a u
MOJICIIUPOBAHUS, TEOPETUUECKOTO U dKCTIepuMeHTalIbHOTO nccienoBanus (OITK-2);

-CIIOCOOHOCTBIO Y4acTBOBAaTh B COBEPIICHCTBOBAHUHM TEXHOJIOTHYECKHUX IPOILIECCOB C
MO3UIMIl DHEPTO- U pecypcocOepexeHns, MUHUMU3ZAIMKU aHTPOIIOTEHHOrO0 BO3JEWUCTBUSA Ha
okpyxarotyto cpeny (I1K-2).

3namo:

- OCHOBBI TEOPUU XMMHUYECKUX MPOLIECCOB U PEAKTOPOB;

- METOJOJIOTHIO MCCIIEOBAHMS B3aUMOJICUCTBUS XUMHUECKUX MPEBPALICHUN U SBICHUN
MEePEeHOCca Ha BCEX MACIITAOHBIX YPOBHSX;
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- METO/IMKY BEIOOpA peakTopa U pacuéra mporecca B HeM;

- OCHOBHBIE PEaKIIMOHHBIE MTPOLIECCHI U PEAKTOPbl XUMUUYECKOI 1 OMOTEXHOJIOTUH;

- OCHOBHbIE TIPUHIUIIBI OPraHU3aALUN XUMUYECKOTO MPOU3BOACTBA, €r0 UEPAPXUUYECKYIO
CTPYKTYPY, METOIbI OLleHKH () (PEeKTUBHOCTH POU3BOCTBA;

- OCHOBHBIE XMMUYECKHE MTPOU3BOJICTBA.

Ymems:

- paccuuTaTh OCHOBHBIE XapaKTEPUCTUKH XUMUYECKOTO MPOIIECCa;

- BBIOpATh pallMOHANBHYIO CXeMY IPOU3BOJICTBA 33JAHHOTO IPOAYKTA;

- OIICHUTH TEXHOJIOTMYECKYIO 3P PEKTUBHOCTH IPOU3BOICTBA;

- BBIOpaTh 2 (PEKTUBHBIN TUIT PEAKTOPA;

- MPOBECTU PacUeT TEXHOJIOTMYECKUX MapaMeTpoB ISl 3aJaHHOTO MPOLECcca;

- OIPENIeIUTh MapaMeTphl HaWTydlllel OpraHu3aliy polecca B XUMUYECKOM PEaKTope.

Bnaoemy:

- MeToJIlaMu aHau3a YPPEKTHBHOCTH pabOTHl XUMHUYECKUX TTPOU3BOJICTB;

- METOJIaMHU pacyeTa U aHalii3a MPoLEeCcCOB B XUMUYECKUX PEAKTOPaX, ONpeeIeHUs
TEXHOJIOTUYECKHX MOKa3aTesel;

- METO/IaMHU BBIOOPA XUMUYECKHX PEAKTOPOB.

3. KpaTkoe coaepkaHue TUCIUIIINHBI

Moaynb 1. XumMudeckas TEXHOJIOTHS M XUMUYECKOE ITPOU3BOICTBO

1.1. OcHOBHBIE ONPEICIICHUS U MOJTOKEHHUS.

XvMUYecKasi TEXHOJOTHS - Hayka 00 HSKOHOMHYECKH, JKOJOTHMUYECKH W COIUAIBHO
000CHOBaHHBIX CIOCO0ax W MpoIeccax MepepadOTKU ChHIPhS C W3MEHEHHEM €ro cocTaBa W
CBOMCTB MyTEM MPOBEICHUS XUMHUYECKHX U (DU3MKO-XMMHYECKHX MPEBPANICHHA B MPEIMETHI
notpebyieHuss U cpeAcTBa Mpous3BoAcTBa. OOBEKT XMMHYECKOM TEXHOJIIOTUU - XUMHYECKOe
IIPOU3BOJACTBO. MEXKOTpaciIeBOM XapakTep XUMHUYECKOM TEXHOJIOruu. Pa3BuTHE XMMHUYECKHX
MPOU3BOJCTB 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
MozenupoBaHus. CUCTEMHBIA aHAJIU3 CIOXKHBIX CXEM M B3aUMOJCUCTBUN 3JIEMEHTOB CXEMbl —
MOHSTHE U coliepkaHne MeTosia. Dusndeckoe 1 MaTeMaTHYECKOe MOJICIMPOBaHHE, ONIPEIeIeHNE
U OCHOBHBIE TOHSITHS, UX MECTO B WHXCHEPHO-XMMHYECKHX HCCICIOBAaHUSX M Pa3pabOTKax.
MecTo u 3HaUeHHE HATYPHOTO U BBIYUCIUTEIHLHOTO SKCIIEPUMEHTA.

Cogepxanue 1 3a1a4u y9eOHOTO Kypca.

1.2. Xumuyeckoe npon3BOICTBO.

[lonaTe 0 XMMHUYECKOM TMPOU3BOJACTBE Kak O CHUCTEME MallMH W amnmnaparos,
COEIMHEHHBIX MaTEpUaJbHBIMU U DHEPIeTUYECKUMHU MOTOKAMH, B KOTOPBIX OCYIIECTBISIOTCS
B3aMIMOCBSI3aHHBIC XMMHUYECKHE MPEBpAIICHUs U (PU3NIECKUE TPOIECCHl MePepadOTKH ChIPhS B
OPOAYKTHl. MHOTO(pYHKIIMOHATBHOCTh XUMHUYECKOTO MPOU3BOJCTBA - IMOIYYEHHE MPOAYKTOB,
DHEPro- M pecypcocOepereHne, MUHUMU3ALNS BO3JCHCTBUS HAa OKPYXKAMOIIylo cpexy. Obmias
CTPYKTypa XHMHUYECKOTO MPOU3BOJACTBA - COOCTBEHHO XMMHYECKOE IMPOU3BOJCTBO, XpPaHEHUE
CBIPBSL ¥ TIPOJIYKITUU, TPAHCIIOPT, CUCTEMBI KOHTPOJISL M 0e30nmacHOCTH. OCHOBHBIC TIOJICHCTEMBI
XUMHYECKOTO MPOU3BOJCTBA - IMOATOTOBKA CHIPbSI U MaTepUaOB, XUMHUYECKHE U (DU3ZHKO-
XUMHUYECKHE TMPEBPAICHUS. BBIJCICHUE TPOAYKTOB, OOE3BPEKMBAHUE YTHIM3AIMS OTXOJOB,
TEIIO- M 3HeproodOecrnevyeHue, BOAOIMOATOTOBKA, YIpaBiIeHHE MPOU3BOACTBOM. (OCHOBHbBIE
TEXHOJIOTHYECKUE KOMIIOHEHThl - CBhIPbE, BCIIOMOraTelIbHbIE MaTepHallbl, OCHOBHOH W
JOTIOTHUTEIBHBINA MTPOYKTHI, OTXO/IbI, SHEPIrETHUECKHUE PECYPChI, 000pYI0BaHUE, CTPOUTETIHHBIE
KOHCTPYKIIUU U IPUOOPBI, TPOU3BOJACTBECHHBIN TIEPCOHAT.

KauecTBeHHBIE ¥  KOJMYECTBEHHbIE TOKa3aTeNd XHUMHUYECKOrO  IPOU3BOJCTBA!
TEXHOJIOTHYECKUE TMOKa3aTeNu - MPOU3BOJUTEIBHOCTh W MOIIHOCTh IPOU3BOJICTBA, BBIXOJ
OPOAYKTa, pacxojHble KO3()(PUIMEHTH MO CHIPbIO M SHEPIrUU, MHTEHCUBHOCTH IPOIIECCOB,
KaueCTBO MPOAYKTA; PKOHOMHYECKHE TOKa3aTeNd - Ce0eCTOMMOCTh MPOAYKTA, MPUBEICHHBIC
3aTparhbl, yAeJIbHbIE KalmUTAIbHBIE 3aTpaThl, MPOU3BOAUTEIBHOCTh TPY/A; SKCILTyaTallMOHHBIE
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MOKA3aTeNH - HAJCKHOCTh U 0€30MacHOCTh ()YHKIITMOHUPOBAHUS CHUCTEMBI, YyBCTBUTEIHHOCTb,
pPerylnupyeMocTs M YHPaBISIEMOCTh MPOIECCa; COLMAIbHBIE IOKa3aTeld - BO3JIEHCTBUE Ha
OKPYKAIOIIYIO Cpeny, 0€30MacHOCTh OOCTY)KHBAaHUS, CTENIEHh MEXaHU3AIUN U aBTOMATHU3AIINH.

1.3. CoipbeBbI€ pecypchl, BOJa M SHEPTUS B XMMUYECKOM MPOU3BOJICTBE.

Knaccudukanust ChIPEBBIX pPECypCcOB MO pa3IWYHBIM TpU3HAKAM - (pa3oBoMy
COCTOSIHUIO, MPOUCXOXKJIEHUIO, HCTOYHUKaM. MuHepanbHOe ChIpbe (pyIbl M TOJE3HBIE
HCKOMIAaeMbI€), OPTaHUYECKOE NPUPOJHOE ChIphe (TOPIOYME HCKOIMAeMbIC), PACTUTENhHOE U
KUBOTHOE CHIPbE, BTOPUYHOE CHIPbE - HUX HCIIOJIb30BaHHE W MYyTH InepepaboTku. OCHOBHbBIE
CHocoOBI IEPBUYHOM 00pabOTKH ChIpbs (0OOraieHne, OYMCTKa, MOArOTOBKA K TPAHCIIOPTUPOBKE
u mepepabotke). IloHsTHE, CYIIHOCT, W TIPUMEPHI YIIYOJCHUS WCIOIB30BaHUS CHIPHS,
KOMOMHHPOBAHUS MPOU3BOICTB U KOMIUIEKCHOU MEPEepaObOTKH CHIPHS.

3HaueHUE W HCIOJIb30BAaHHE BOJBI B XUMHUYECKUX MPOU3BOJACTBaX. VICTOUHHUKH BOJBI.
TpeOoBaHMsI K TEXHOJOTHMYECKOH U ObITOBOW Boze. [IpoMbIluieHHass MOATOTOBKA BOIBI U
METOJIbl €€ OYUCTKU OT npumeceil. OCHOBHBIE METOJbI KOHTPOJII KayecTBa BOJbI. DKOHOMHUS
BOJIOTIOTPEOICHHSI B TPOU3BOICTBE. BO100OOpPOTHBIE CHCTEMBI.

Bunbl W WCTOYHMKH DJHEPrdd B XHUMHYECKOW MPOMBINIJICHHOCTH. MacmTaobl
noTpeONieHUsT U CIOCOOBI YMEHBIICHHS] JHepreTudeckux 3arpar. CyIIHOCTh W TPUMEpPHI
pereHepaln W peKynepauuyd DSHEPrud. DHEProTeXHOJOTHYECKHE CHUCTeMbl. BTopuuHbie
HHEPreTUUECKUE PECYPCHI.

Mognyinb 2. TeopeTuueckiue OCHOBbI XMMHUYECKHX MPOIIECCOB U PEAKTOPOB

2.1. OcHOBHBIE ONIPEACICHUS U MOJIOKEHUS

DU3UKO-XUMUUECKUE 3aKOHOMEPHOCTH XUMHUYECKHUX IIPEBpAILCHUI -
CTEXUOMETPUYECKUE, TEepMOAMHAMHYECKHUEe, KuHeTuueckue. [lokazarenm  XUMHYECKOTrO
MPEBpAICHHs] - CTETICHb IPEBPAIICHHs], BEIXO MPOAYKTa, MHTETpalibHas U nuddepeHnmanbaas
CEJIEKTUBHOCTHU, CKOPOCTH PEAKIUH U MPEBPALLECHUS PEareHTOB.

2.2. XuMHYeCKHEe MPOLECCHI.

Onpenenenne. Knaccuduxanuss XUMHUECKUX IMPOLIECCOB MO PA3NIUYHBIM IpPU3HAKAM -
XUMUYECKUM (BHUJ XHUMHUYECKOW pEaKUUH, TEPMOAMHAMUYECKUE XapaKTEPUCTHKU, CXEeMa
npeBpalieHuii) 1 (pa3zoBbIM (YUCIIO U arperaTHoe cocTtosiHue (as).

I'omorenHsbIit xumuueckuil nponecc. OnpeneneHne U NpuMepsl. BiusHue XUMHUYECKUX
MPU3HAKOB M YCIIOBUH MPOTEKaHUs Impolecca Ha ero nokazarenu. Crioco0bl MHTEHCU(PUKAIIUH.

[TonsTHe ontuManpHBIX TemmepaTyp. ONTHUMAalbHBIE TEMIEpPaTyphl IS OOpaTUMBIX U
HEOOPaTUMBIX K30- U SHIOTEPMHUUECKHUX PEAKIIHI.

I'ereporennsiii (HeKaTaIMTHYECKUI) XUMUYeCKUl mpouecc. OnpeneneHue U MpUMEpHI.
CrpykTypa mpoliecca U ero cocrapistomue (cragun). Habmrogaemass CKOpOCTh XUMHUYECKOTO
npesparienns. O0mactu (peXuMbl) MPOTEKaHUS MPoIlecca, IUMUATHPYIOIAS CTa U

['ereporennslii XUMUYECKUA Tmporiecc 'raz (KuAKOCTh) - TBepaoe". OOocHOBaHUE,
MOCTPOEHUE U aHAJIU3 MAaTEMAaTUYECKOU MOJIEIH I peakuid ropeHust (Moenb ""CKUMaroascs
chepa") m TOomoOXMMHUUECKOW (MOjenb ''Cc HeB3amMoAeHCTByrOmmMM siapoM"). HaGmromaemas
CKOPOCTh TPEBpAICHUSI, BpEMsl TPEBpAIICHUS W MYTH WHTEHCU(PUKAIUU IS Pa3IUIHbIX
oOracteil mpoTEeKaHus Mmpolecca.

lereporennslii xuMuueckuil mpormecc '"raz (KUAKOCTH) - KUIAKOCTH'. OOOCHOBaHWHE,
MOCTPOCHHE M aHalIW3 MaTemaTuueckod mozenu. HaGmromaemas CKOpOCTh MpeBpallCHUS U
obnactu nporekanus mporecca. [lyTr nHTeHcuuKamu JUTst pa3IndHbIX PEKUMOB MpoIiecca.

Karanutnueckuit mponecc. Omnpenenenue, kiaccuduKkamms, TpUMEpbl. | eTeporeHHbIN
Karajau3 Ha TBepAoM Karamm3aTope. OOOCHOBaHHE, MOCTPOCHHE M aHAJIN3 MaTeMaTHYeCKON
MOJIeJIM Ha KaTaIUTUYECKOW MOBEPXHOCTU M B MOPUCTOM 3epHE KaraiuzaTopa. Habmronmaemas
CKOpOCTh TpeBpalleHus U o00jacTu mpoTekaHus nporecca. CTeneHb HCIOIb30BaHUS
BHyTpeHHel noBepxHOcTH. [lyTh nHTeHCH(UKaUK KaTaTUTHYECKUX MPOLIECCOB.

2.3. XUMHUYECKUE PEAKTOPBI.
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OnpeznenieHe W Ha3HAYEHUWE XHMHYECKOTO peakTopa. PeakTopsl B XMMHYECKUX U
HEXMMMYECKUX OTpacisiX MpoMbIlIuieHHOCTH. OO030p THIOB XHMHUYECKHUX PEAKTOPOB, HX
CTPYKTYpHBIE DJIEMEHTHI (peakIMOHHAs 30HA, YCTPOMCTBAa BBOJAa W BBIBOJA, CMEIICHUS,
pa3feNeHns U paclpelesieHHs MOTOKOB, TEIJIO0OMEHHBIE JIEMEHTHI), OCHOBHBIE MPOLIECCHl U
SIBIICHUS B HUX.

CucremaTtu3zanys MpOLECCOB B XMMHUECKOM pEaKTope MO MacmrTaly MX MpOTeKaHUS:
XUMHUYECKasl pEeaKIus, XHUMHYECKUU TpoIecc B JJIEMEHTapHOM O0bEeMe, TMpOIecChHl B
pPEaKMOHHOM 3JIEMEHTE U B PEakTOpe B LIEJIOM, - X B3aUMOCBS3b U HepapXuyeckas CTpyKTypa
MaTeMaTU4YeCKOW MOJENH Mporecca B peakrtope. IIpumepbl mpoleccoB B pa3lIMYHBIX BHAAX
XUMHYECKHX PEAKTOPOB.

Krnaccudukanus mporieccoB B peakTopax Mo pa3inyHbIM MPU3HAKAM - BUJ] XHUMHUYECKOTO
mpolecca, OpraHu3alusl IMOTOKOB peareHTOB (CXeMa [BIKEHHUS PEreHTOB Yepe3 peakTop,
CTPYKTypa IMOTOKOB B PEAaKIIMOHHOW 30HE), OpraHU3allis TeIJIOBBIX MOTOKOB (TETUIOBOM PEKUM,
cXema TeTuI000MeHa), CTallMOHAPHOCTH MpoIlecca.

O0ocHOBaHME ¥ TIOCTPOSHHWE MATEeMAaTHYECKON MOJENH TMpoIecca B PEaKkTopax
Pa3IUYHOIO TUIA KaK CUCTEMbl YPaBHEHHMH MaTEpHAIbHOIO U TEIJIOBOrO OalaHCOB HAa OCHOBE
JaHHBIX O CTPYKTYpe TOTOKA, XMMHUYECKUX TPEBPAICHUSAX, SBICHHUIX IEpeHOoca Teruia u
BellecTBa W UX B3aumojeiictBuu. CucreMaTusauus U KilaccuuKaus MaTeMaTHYeCKHX
MoO/ieJiel MPOIIECCOB B PEAKTOPaXx.

H3oTepMuueckue mporecchl B XMMHYECKOM peakTope. BiusHue CTpyKTypbl MOTOKa
(umeanbHOE CMEIICHHE W BBITECHEHHWE), CTAllMOHAPHOCTH Tporecca (MPOTOYHBIN U
NepUOANYECKUIf), TapaMeTPOB U YCIOBUI MPOTEKaHUs Mpolecca (TemrnepaTypa, KOHIEHTpaLus,
JaBJIeHHEe, 00bEM PEaKIIMOHHON 30HBI, BpeMsl), BUJIa XUMHUECKOHN peakiuu (IpocTasi U CIOXKHAs,
obpatuMass W HeoOpaTuMas) M €€ IapaMeTpoB Ha MPOQHIM KOHIICHTPAIlUA W TIOKa3aTelu
mpoiiecca B peakTope (CTEleHb MpEeBpalleHUs, BBIXOJ IMPOAYKTA, CEJIEKTUBHOCTH IPOIIECCa).
OcHoBbl pacyera mpouecca B peakrope. ComocraBieHue 3(G(EKTUBHOCTH TMPOIECCOB B
peaKTopax, OMUCHIBAEMBIX MOJEISIMU UI€ATLHOTO CMEIICHHS U BHITECHCHHUS.

HeuzorepMuueckue mnporecchl B XHUMHUECKHX peakTopax. OpraHuzaiusi TeIIOBBIX
MOTOKOB U PEKUMOB B XUMUYECKUX peakTopax. Pacrnpenenenue TemmnepaTypsl, KOHIEHTPAUN U
CTEMEHH TPEBpAIICHUS B pPEAKTOpe B PEXKHUMAX HICATBHOIO CMEUIEHHS] U BBITECHEHUS,
annabaTu4eckoM u ¢ TermiooOMeHoM. CBs3b TeMIepaTypbl M CTENEHH NPEBpAIICHUS B
aguabatuuyeckoM mporecce. CormocTraBieHHE C H30TEPMHUECKUM pexXuMoM. Ywucino u
YCTOHYHBOCTh CTAIIHOHAPHBIX PEKUMOB B PEAKTOPAX UICATHHOTO CMEIICHUS.

2.4. IIpoMbIIIEHHBIE XUMUYECKHE PEAKTOPBI.

Ha xoHKpeTHBIX mpHuMepax NPEeIMETHO PacCMATPUBAIOTCS MPOMBIILICHHBIE PEAKTOPHI
JUTSL IPOBEJICHUS ITPOLIECCOB TOMOTEHHBIX, F€TEPOT€HHBIX U KAaTATUTUYECKUX - TUIIBI PEaKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEPUCTUKU U OCOOCHHOCTH PEKHUMa, 00TaCTH UCTIOTB30BaHUSI.

Monynp 3. XyuMHUYECKOe MPOU3BOICTBO, KaK XMMHUKO-TexHonoruueckas cuctema (XTC).

3.1. CTpyKTypa ¥ ONKCAaHNE XUMHUKO-TEXHOJIOTUYECKON CUCTEMBL.

XHUMHYECKOE TPOM3BOJCTBO Kak XHMHKO-TexHojorudeckas cucrema (XTC). Ilonstue
cuctreMbl M XTC. CocraB XTC: »iaeMeHTBI, CBSI3M, HNOACHCTEMBI. OJJjeMeHThl X1C,
KJ1accu(uKanus mo BUIY MPOILECCOB W HA3HAYCHHIO. TEeXHOJIOTHYECKHE CBsI3M deMeHTOB X TC
(motoku). IlocrmemoBarenbHas, MapajieNbHas, Pa3BETBICHHAs, IOCIEIOBATEILHO-00BOIHAS
(Oaiirmac), oOpaTHas (pEIMKI) TEXHOJIOTHIECKHE CBsI3U. X cXeMbl U Ha3HaYeHHE.

Omnucanne XTC. Bunst moneneit XTC - onucarensHble U rpadpudeckue. OnucarenbHbIe
MOJEIM - XUMHYEcKas CXemMa M MaremaTudeckas Mojenb. ['paduueckue wmopenu -
GyHKIIMOHATbHAS, TEXHOJOTWYECKas, CTPYKTypHass © Jpyrue (CHElUANbHBIE) CXEMBL.
Ha3nauenue, npuMeHEHNE U B3aUMOCBSA3b MOJIEIIEH.

3.2. Ananus XTC.

ITonstue, 3amaun u pesynbrarhl aHanu3za XTC - cocrosnue XTC, marepuaibHbId U
TEIUIOBOM OaJaHChl, MOKA3aTeNu XUMUYECKOTO MPOU3BOJICTBA.
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CpoiictBa XTC Kak CHCTEMBI: B3aMMOCBSI3AHHOCTb PEXHUMOB 3JIEMEHTOB, DPA3INUUe
ONTUMAJIBHOCTH 3JEMEHTa OJMHOYHOIO M B CHCTEME, YCTOMYMBOCTH M CYLIECTBOBAaHUE
CTAllMOHAPHBIX PEKUMOB U JIP.

MartepuanbHbIiA U TETIIOBOM OaaHChl. MeToArKa COCTaBICHHUS U pacueTa MaTepualbHbIX
u termnoBbix OanmancoB XTC u ee moacucreM. OCOOCHHOCTH pacueTa OallaHCOB B CXEMax C
penukiioM. @opMbl TIpeicTaBlIeHUs 0aTaHCOB (TaOIUIIBI, TUArPaMMBI U 1. ).

MarepuanpHblii  OamaHc Ui  MacCOOOMEHHBIX W PEAKIMOHHBIX  AJIEMEHTOB.
Hcnonp30BaHWe CTEXMOMETPUYECKHX, TEPMOJMHAMUYECKMX U Mex(a3HbIX OaraHCOBBIX
cooTHolieHUH. CTEXMOMETPUYECKHE COOTHOIIEHHS M UX pa3HoBUJIHOCTU. (CTeneHb
HCIIOJIb30BaHUS CHIPHEBBIX PECYPCOB.

DHTaIbIUIHBIN, YJHEPTETUYECKUH (T10 TIOTHOW SHEPTUH) U SKCEPreTUYeCKUil OamaHChl U
KIIJI. Ix conmocTaBiaeHue U UCIoiab30Banue B aHanmmnse X TC.

3.3. Cunre3 XTC.

[Tonsatue u 3amaun cuHte3a (moctpoeHusi) XTC. OcHoBHble 3Tanbl paspaborkun XTC.
Ponp MaTeMaTHYECKUX U IBPUCTUUYECKUX METOJIOB.

OcHoBHble KkoHUenMu npu cuHTe3e XTC: MoaHOE HCHOJIB30BAHUE CHIPHEBBIX U
SHEPreTUYECKUX PECYpPCOB, MUHUMHU3AIMUS OTX0/I0B, ONTUMAILHOE UCIIOIb30BAHUE allapaTyphl.
Ux copepxanue u crnocoObl peanuzanuud. KoMOMHHpOBaHHBIE MPOU3BOJICTBA, COBMEILICHHBIC
MpOLIECChl, BTOPUYHBIE SHEPreTHUYECKUE PECYpPChl, DHEPrOTEXHOJOTUYECKUE CHUCTEMBI,
nepectpanBaemble X TC, 3aMKHYTbIE, MaJIOOTXOAHbIE TPOU3BOJICTBA - UX MOHSITHSI, 0OCOOEHHOCTH
U IPUMEHEHUE.

OnHOpOJHBIE TEXHOJOTMYECKHE CXEMbl: CHCTEMa PpEeKYNEepaTUBHOIO TemooOMeHa,
cucTeMa paszJieJIeHUusI MHOTOKOMIIOHEHTHOM CMECH, CUCTeMa peakTOpoB. OCHOBBI MTOCTPOEHUS UX
ONTHUMAIBHON CTPYKTYPbI

Monynsb 4. IIpoMbllIIEeHHbIE XUMHUYECKUE TPOU3BOJICTBA.

XHUMHUYECKUE MPOU3BOJCTBA PACCMATPUBAIOTCS MPEAMETHO KaK peain3alusl U3y4EHHBIX
TEOPETUYECKUX OCHOB XMMHUKO-TEXHOJorndeckux mnpoueccoB U XTC, KoHIENIMH NOCTPOEHUs
BbicOKOd(p(ekTuBHONH XTC. OCHOBHOW aKIEHT naenaeTcs Ha (U3WKO-XUMHUYECKHE OCHOBBI
KOHLICTILIMK  TOCTPOEHUS TEXHOJOTMYECKOW CXEeMbl MPOU3BOACTBA M €ro IOJCHCTEM.
[TpousBoacTBo cepHoil kuciaotThl. [IponsBoacTBo ammuaka. [Ipou3BOACTBO a30THOW KHUCIIOTHI.
IIpousBoacTBo cTUpOIIA.

Monynb 5. COBpeMEHHbIE TEHICHIINY B Pa3BUTUU XUMUYECKOW TEXHOJIOTUH.

Teky1iee cOCTOSTHUE XUMUUECKOW MTPOMBIIUIEHHOCTA B MUPE U TEHACHIIMH €€ Pa3BUTHUA.
[lepcnekTUBHBIE HICTOYHUKH CBIPbs U dHEpruu. Knacrepusanus XuMU4eCKON MPOMBIIIIIEHHOCTH.
CoBMerieHHbIE TpollecChl. [ MOKME W TepecTpauBacMble TEXHOJIOTHYECKHE CcXeMbl. HoBbie
XUMHUKO-TEXHOJIOTHYECKHE MPOLIECCHl U CIIOCOOBI OMyYeHHs MPOoAYKTOB. HanoTexHonorus.

4. O0beM yueOHOM JUCUUIIJIMHBI

Bunast yueOHoI paboThI B
3a4ETHEIX B akazeM. yacax
7 cemecTp

€IMHUIIAX
O0mast Tpy10eMKOCTb JUCUHUILJIMHBI 11O 7 252
y4eOHOMY ILIAHY
KonTakTHas padora: 2,22 80
Jlexmn (Jlek) 0,89 32
[Tpaktuueckue 3ansatus (I13) 0,89 32
JlabopaTtopusie padoTs (JIP) 0,445 16
CamocrositesbHas padora (CP): 3,78 136
Bua koHTpOJIA: IK3aMeH 1 36
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B
Bunsr yueOHOIT pabOThI B actponom.
%ﬂieMeCTII: SAUCTHBIX qazax
€IMHUIIAX

OO0mas TpyA0eMKOCTb M CHHMILJIMHBI 110 7 189
y4eOHOMY IJIAHY

KonTakTHas padora: 2,22 60
Jlexmn (Jlek) 0,89 24
[Tpaktuueckue 3ansatus (I13) 0,89 24
JlabopaTtopusie padoTs (JIP) 0,445 12
CamocrositesibHas padora (CP): 3,78 102
Bua KoOHTpOJIA: IK3aMeH 1 27

AHHOTanuA padoyeil MPOrpaMmbl AUCHUNIHMHBI
Cucrembl ynpapjeHUus XHMUKO-TeXHOJIorn4eckumu npoueccamu (b1.6.17)

1. leasb nucuMNJIMHBI: 1aTh 0a30BbI€ 3HAHUS IO TEOPUHU CHCTEM YIPABICHUS XHUMHKO-
texHosnornyeckumu mnporeccamu (CY XTII), npuBUTh HaBBIKK U yMeHHe aHanu3a cBoicTB X TTI
KaK OOBEKTOB YIPaBIEHUS U MPAKTUYECKOTO MPUMEHEHUS TEXHUUECKUX CPEJICTB YIPaBICHHUS.

2. B pe3yabtare mu3yYyeHMs JMCHUILIMHBI O0y4YalOUMiicss IO MporpamMme
0akajlaBpUaTa J10JIKeH:

061a0emsb CIEeIyIOUMMU KOMIIETCHIUSIMU:

-- CIIOCOOHOCTBHIO HCIIOIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AMCLUUILINH B
npoeCCUOHATBHON ~ JEeSITEIbHOCTH, MPHUMEHATh METOAbl MaTeMaTHYeCKOro aHaiu3a |
MOJICIIMPOBAHUS, TEOPETHUUECKOTO U dKCIIepuMeHTaIbHOTO rccnenoBanus (OI1K-2);

- CIIOCOOHOCTBIO OCYIIECTBISATh TEXHOJOTMYECKHH TIpOLECC B COOTBETCTBUH C
pEerlaMeHTOM M MCHOJIb30BaTh TEXHUYECKUE CPEJCTBA JJIA M3MEPEHHUS OCHOBHBIX MapaMeTpoOB
TEXHOJIOTUYECKOTO MpoLecca, CBOUCTB chIpbs U npoaykuuu (I1K-1);

3Hamb:

OCHOBHBIE MOHATHSI TEOPUU YIPABIECHUS; CTATUUYECKUE U JUHAMUYECKUE XapaKTEPUCTUKU
00BEKTOB ympaBieHus; ocHOBHbIE BUAbI CAY u 3akoHBI peryiaupoBanus; TunoBble CAY B
XUMHUYECKON NMPOMBIIIIEHHOCTH; METOABI U CPEACTBA U3MEPEHUS OCHOBHBIX TEXHOJIOIMUECKHUX
napameTpoB; ycToWuuBoCcTh CAY; OCHOBHbIE MNOHATUA O HeIuHEHHbIX CAY, peneiHbIxX
CUCTEMaxX, JIOTUYECKHX aIrOpUTMax VIPABICHUS, aJalTUBHBIX M ONTUMAJIbHBIX CHCTEMax
YIpaBJICHUS;

ymembw:

ONpeeNsATh OCHOBHBIE CTAaTHYECKHE W JUHAMHYECKHE XapaKTepUCTHUKU OOBEKTOB
yIIpaBJICHUS; BBIOMPATh PAllMOHATBHYIO CHCTEMY PETYJIHPOBAHUS TEXHOJOTHUYECKOTO MpOoIlecca;
ornleHUBaTh ycTtorunBocTh CAY; BBIOMpaTh KOHKPETHBIE THITBI MPUOOPOB LISl JUATHOCTUKH
XTII,

enademp:

METOJJaMU TEOPUHM ABTOMATHYECKOI'O PETYIHPOBAHMSI, OpPraHU3allMyd M pacdy€ra CUCTEM
ONTUMAJIBHOTO YIpPaBJICHUS IPOLIECCAMH PALHMOHAJIBHOTO MCIHOJIb30BAaHUS CBIPHEBBIX U
JHEPreTUYECKUX PECYPCOB.

3. Kparkoe conep:kanue IMCIUNIHHBI

Monynps 1. OcHOBHBIC MOHATHS YHOPABJICHUS XUMHKO-TEXHOJOTHYECKHMH MPOLIECCAMHU.
3HayeHHEe aBTOMATHYECKOI'O YIIpaBJICHUA [JIA Pa3BUTHUA XUMHUYECKOM MMPOMBIIIJICHHOCTH.
OcoOeHHOCTH ~ yNMpaBICHUS XHMHUYECKHUM TPEINPUATHEM M XHMHKO-TEXHOJOTHYECKUM
nporieccoM. TexHHMKO-3KOHOMUYecKHi 3(QeKT BHEapeHUs aBTOMAaTU3UPOBAHHBIX CHCTEM
yrnpasneHus. Pomb cuctem ympaBineHus B oOecriedeHHMHM O€30MaCHOCTH  XHMHYECKOTO
IIPOU3BOJICTBA U OXPaHbI OKpYyXkatouiei cpeapl. OCHOBHBIE TEPMUHBI U onpezaeneHus. Mepapxus
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ynpapneHusi. OCHOBHbIE TPHUHIUIBI yrpaBieHus. Kiaccupukamus cucTeM yIpaBICHUS
OynkimoHansHas ctpyktypa CAY. [TokazaTenu kauecTBa ynpaBieHUs.

Moaynb 2. OCHOBBI TEOPUM ABTOMATHYECKOTO YIIPABICHUSI.

Marematnueckue mogenu CAY. Jlunamuueckue xapakrepuctuku CAY. Mcnonb3oBanue
onepalnroHHOro ucuucienus asg ananuza CAY. TunoBsle TMHaMHYECKUE 3BeHbsI. BpeMeHHbIe 1
YaCTOTHBIE  XapaKTEPUCTUKU. OKBUBAJICHTHbIE MpeoOpa3oBaHUsl  CTPYKTYPHBIX  CXEM.
YcroitunBocts nuHelHBIX CAY ¢ oOparHoi cBsizblo. Knaccugukaius ¥ OCHOBHBIE CBOWMCTBA
OOBEKTOB YyIpaBieHHs. MeTojabl omnpeeNeHus CBOMCTB 00BEKTOB yrpanieHus. OCHOBHbIE
3aKOHBI pEryaupoBaHus. Perynsaropsl Ha OCHOBE HCKYCCTBEHHBIX HEMpPOHHBIX ceTei. 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 CPEICTB aBTOMAaTH3alUU.
OcHOBHBIE TEpMHUHBI U oOmpeneneHus wmeTrponoruud. Meroasl wu3MepeHuid. Cpencrsa
W3MEPUTENIBHON TEXHUKH, HUX CTaTMYECKHME M JAUHamMudeckue cBoicTBa. [lorpemnoctu
u3mepenuit. Crioco0bl mepenaun mHbopManuu Ha paccrosHue. OpraHu3anus JUCTaHIIMOHHON
nuarHoctukn  XTII. M3MmepeHue OCHOBHBIX TEXHOJIOTHYECKUX [MapaMeTpoOB: JIaBJICHUS,
TEeMIIepaTypbl, pacxoja U KOJIMYECTBA, YPOBHS >KUJIKOCTH U CBHIMYYUX MATEpUaAIOB, 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 cpencta CAY.
OCHOBHBIE Pa3HOBUIHOCTH YIPABISAIOIIMUX YCTPOMCTB. THIBI, XapakTEPUCTUKA MU PacyET
MCTIOJTHUTENBHBIX MEXaHHU3MOB U PETyIUPYIOMUX opraHoB. OdopmiieHHue MPOESKTHOTO 331aHUS
Ha aBTOMATH3AlMIO TEXHOJIIOTUYECKOro mpolecca. BpiOop Touyek H3MepeHHs, KOHTPOJS,
YIOPaBIsSEMBbIX MapaMEeTpOB M yNpaBsilomMX Bo3aecTBuid. CTaHAapTbl M YCJIOBHBIE
o0o3HaueHus U1 TexHojorndeckux cxeM. OcHoBHble cBeneHus 00 ACY TII B xuMmHueckon
npoMbinieHHocTu. [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
CamocrositesqbHasi padora (CP): 2,67 72
CamMOCTOSITETbHOE U3YUYECHUE PA3/ICNIOB TUCIIUIIIINHBI 2,67 72
Bua uToroBoro KOHTpoJIsi: 3xk3amMeH (JK) 1 27

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

1. Hdeab AUCHUILUIMHBI- SBISETCS IONTYYEHHE CHCTEMbl 3HAHMM 00 SKOHOMHYECKHUX
3aKOHOMEPHOCTSIX  (PYHKIIMOHUPOBAHUS  TMPOMBINLIICHHOTO  TPOHW3BOJACTBA B CHCTEME
HAI[MOHAJIbHOW DSKOHOMHUKH, OOy4Ye€HHE SKOHOMHYECKOMY MBIIUICEHHI0O M HUCHOJIb30BAaHUIO
[IOJIYYCHHBIX 3HAHUMI B IPAKTUYECKOHN ACATEIBHOCTH.

3agauu AUCHMILINHBI:

- MpUOOpETEeHHE CTYACHTAMHU TEOPETHYECKHX 3HAHUN MO 3KOHOMUKE TPEINPUSTHS U
MPAKTUYECKOTO HCIOJIb30BaHUSI HUX B YIPaBICHUM XMMHUYECKHUM IMPOU3BOICTBOM;IIOIyUYECHHE
NPUKIAIHBIX 3HAHUA B 00JacTu pazBUTHS (OPM U METOJOB SKOHOMHYECKOTO YIIPaBICHUS
OPENNpUsITHEM B YCIOBUSX PBIHOYHON SKOHOMMKH;OBJIAJ€HUE CTYIEHTaMU OCHOBHBIMU
METOJaMH pEIICHHs 3a/Jauy YIpaBJIEHUs NPOU3BOJACTBOM, B TOM YHUCIE Ha NPEANPUATUIX
XUMHUYECKON MPOMBIIIICHHOCTHU;IOJIyUeHNE 3HAHUM KOHKPETHBIX NMPUEMOB MO OOECIEeUeHUIO U
MOBBIIICHUIO  3(PQPEKTUBHOCTH  YIPABICHYECKOW  JEATETbHOCTH  KOMIAHWH,  BKIIOYast
XUMHUYECKYIO TPOMBIIIJIEHHOCTb.

2. B pe3yabrare wu3ydYeHHMs JAUCHUIUVIMHBI O0y4YawIIMiici MO0 mporpamme
0akaJjlaBpUaTa J10JI7KeH :

Oobnadamp cneayomuMU KOMIETEHIIUSIMHU:

- CIOCOOHOCTh HCIOJIB30BaTh OCHOBBI IKOHOMHUYECKHUX 3HAaHUH B pa3iIMYHbIX
chepax xuznenestenpbHocTH(OK-3);

- CTMOCOOHOCTBIO HCIOJB30BATh 3JEMEHTHl JKOJIOT0-3KOHOMHUYECKOTO aHalu3a B
CO3IaHHUH SHEPTO- U pecypcochOeperatonux TexHomorui (ITK-8).

B pe3ynbrare u3yueHuss AUCUUILTAHBI CTYIAEHT TOJIKEH

3uamo:

OCHOBBI SKOHOMHKH B Pa3JINYHBIX cepax KU3HEIeATEIbHOCTH;

HOPMAaTUBHBIE MPABOBBIC AKTHI, PETIAMEHTUPYIOIINE NEITEIbHOCTD MPEANPUSTHS;

METO/]Ibl pa3paboTKH ONEepaTUBHBIX U MPOU3BOICTBEHHBIX IIAHOB;

METO/IbI U CITIOCOOBI OTLIATHI TPYAA;

Ymems:

COCTaBJIATH 3asBKH Ha 000PYI0BaHNUE;

COCTaBJISITh OTYETHI MO BHIMOJIHEHUIO TEXHUUYECKHUX 33JaHUil;

COCTaBJISITh TEXHUUYECKYIO JIOKYMEHTAIIHIO;

OpraHu30BaTh pabOTy KOJJIEKTHBA B YCIOBUSX EHCTBYIOIIETO IPOU3BO/ICTBA;

TOTOBUTh HWCXOJHBIC TaHHBIC IS BbIOOpa W OOOCHOBAaHUS HAYYHO-TEXHUYECKHX H
OpraHM3aI[MOHHBIX PElIEHUI Ha OCHOBE SKOHOMHYECKOTO aHAIN3a;

pa3zpabarbiBaTh  ONEPATUBHBIE IUIAHBI  PAa0OT TEPBUYHBIX  IPOU3BOJCTBEHHBIX
opa3/IeICHUN;

Bnaoemu:

METOJlaMd W HMHCTPYMEHTaMHU [POBEJIEHUS HSKOHOMHUYECKOTO aHaiu3a 3arpar H
Pe3yIabTAaTOB ACSITEIBHOCTU MPOU3BOJICTBEHHBIX MOAPA3IACICHHUI;
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WHCTPYMEHTAMH I[IJIAHUPOBAHUST M BBIIIOJIHEHUS MEPONPUITHI IO MPOU3BOJCTBY
IPOJLYKIINH;

OCHOBaMH YKOHOMUYECKUX 3HAHHN B PA3IMUHBIX cepax KU3HEACITeITbHOCTH.

3. KpaTtkoe coaep:xanue TUCHMILIIHHBI

Monynb 1. BBenenne. OCHOBBI pIHOYHOM SKOHOMHUKH

1.1 DxoHomuueckue nompedHocmu, 6naza u pecypcovl. IKOHOMUYECKUE CUCEMbl U UX
cywnocmy. OOIECTBEHHOE MPOU3BOJICTBO U SKOHOMHUYECKHE OTHOIIECHUS. [Ipon3BOJACTBEHHBIE
BO3MOXXHOCTH OOIIIECTBAa U SKOHOMHYECKH BbIOOP. KprBas mpou3BOJCTBEHHBIX BO3MOKHOCTEH.
3akoH yOBIBalOUIEd MpeNeNbHON MOJe3HOCTUM. TUIIBI U MOZENTH SKOHOMHUYECKHUX CHCTEM.
DJIeMEHT SKOHOMUYECKOW CUCTEeMBI. TpaauiinoHHas skoHoOMHuueckas cuctema. CoOCTBEHHOCTD:
dbopMBbI U TTyTH UX TpeoOpa3zoBaHUs.

1.2 Puinounwviti mexanuzm cnpoca u npeonodxcerus. CoeepuleHHas u Heco8epuleHHAs
KOHKypeHyuu. ToBapHBIA (PBIHOYHBINA) THUMI OOIIECTBEHHOTrO IMpou3BoacTBa. CYIIHOCTh U
yCIIOBUSI BOSHUKHOBEHHUSI phIHKA. BUIBI pIHKOB U X cTpykTypa. @yHKuuu phiHka. ToBap u ero
cBoiicTBa. Cripoc U mpejioxkeHue Ha pbiHKe. [IoHATHE «3IIaCTUYHOCTBY. DIACTUYHOCThH CIpOca
U TpeanokeHus, ToueyHass M Ayrosas. CoBepiieHHass W HECOBEpPIIEHHAs KOHKYPEHIIHH.
Mounomnonus. Makcumuzanus npuObUTd MOHOTOTUCTOM. OJUTOMOHSL.

1.3 Ilonamue HayuoHaNIbHOU IKOHOMUKU, OCHOBHbIE MAKPOIKOHOMUYECKUEe NOKA3AMeU.
[ToHSATHS COBOKYIHOTO CIPOCAa U COBOKYIHOTO MPEIIOXKEHUS, (aKTOPHI, BIUSIONME HA HX
n3meHeHus. IloTpebnenuss u cOepekeHus. DKOHOMUYECKHH Kpyroob6opot. IIpomsBoacTro,
oOMeH u pacnpenenenue. [lorpedbnenue, coOepexeHue, HHBECTUIIUN TOBAPOB U YCIIYT.

1.4 @unancosas cucmema u ¢punancosas noaumuxa obujecmea. 1 0CynapCTBEHHBIN
OIOKET M TOCYAapCTBEHHBIN nonr. Hajmoru u Hajmorosast cucrema.

Monaynb 2. DKOHOMHUYECKHE OCHOBBI YITPABIICHUS TPOU3BOACTBOM

2.1 Ilpeonpusmue Kax cyOvbekm pPbIHOYHO20 X03AUCMEd. DKOHOMHUYECKHE 3aKOHBI H
OCOOCHHOCTM WX TMposABIEHUS Ha npeanpustud. Poip chnenuanncra XUMHYECKOU
IPOMBINUIEHHOCTH. [Ipennpustue B cucreMe pPBIHOYHOM SKOHOMHUKH. lIpennmpusarue — kak
CyOBEKT ®  OOBEKT TNPEANPUHUMATEIHLCKOW  JEATEIBHOCTH. 3aKOHOJATeNbHas  0asa
NpeANPUHUMATENIbCKON  esTeNbHOCTU. HopMaTUBHO-TIPABOBBIE AaKThI, PErVIAMEHTHPYIOLIUE
JesATeNIbHOCTh  mpennpustus. OpraHu3aliOHHO-TIPaBOBbIe (OPMBI  MPEANPUHUMATENHCKON
NESTEIIbHOCTH U KPUTEPUH UX BBIOOpa. DOPMBI COOCTBEHHOCTU. BHEIIHSASI M BHYTPEHHSIS cpenia
PEIITPUSITHSL.

2.2  Mamepuanvno-mexnudeckas 6aza npouzéoocmea. CulpbeBas €M TOIUIMBHO-
JHepreTuyeckas 0aza XUMHYECKMX MpPOU3BOACTB. [IpoW3BOACTBEHHas mporpaMma U
MIPOM3BOJICTBEHHAS MOIIIHOCTh MpeAnpusaTus. KauecTBO 1 KOHKYPEHTOCTIOCOOHOCTh MPOAYKIIHH.
DKOHOMHYECKOE  O00OCHOBaHME BBIOOpa CBIphS W TOIUIMBA. PecypcocOepexeHue.
AJNbTepHATUBHBIE UCTOUYHUK CBHIPbS U d3HEepruu. OpraHu3anus CKiIaJcKoro X0o3sicTaa.

2.3 MamepuanvHo-mexuuyeckue pecypcwl npeonpusmus. OCHOBHbIE MPOU3BOICTBEHHBIE
GOHIBI XMMUYECKUX TMPEANPUATHN: TOHATHE, Kiaccupukamus u cTpykrypa. l[loHsTtue u
CTPYKTypa OCHOBHBIX cpelacTB. OIlleHKa OCHOBHBIX CpPEICTB. MeToabl OILEHKH OCHOBHBIX
donmoB. IlokazaTenu WCMONB30BaHUS OCHOBHBIX TPOM3BOACTBEHHBIX (oHIoB. M3HOC U
amopTu3auus OCHOBHBIX (oHIOB. OreHka 3()QPEeKTUBHOCTH HCHOJIB30BaHUSA OCHOBHBIX
MPOU3BOJICTBEHHBIX (DOHIOB. Bocmpous3BoacTBO OCHOBHBIX CpeAcTB. OOOpPOTHBIE CpPENCTBa
HOPENNpPUATHS: TIOHSTHE, COCTaB U CTPYKTypa. McTounuku GpopmMupoBaHusi 0O0OPOTHBIX CPENICTB.
O06opaunBaeMOCTh  OOOPOTHBIX CpeACTB. MarepuanbHble 3amachl HAa  MPEINPHITHH.
Omnpenenenne MOTPeOHOCTH B 0OOPOTHBIX CPEJICTBAX.

2.4 Tpyoosvle pecypcvr npeonpusmus. IlepcoHan TpennpusiTHs W €ro CTPYKTypa.
OcHOBBI OpraHuzanuy TpyAa Ha MnpeanpusTuu. DPPeKTUBHOCTh UCHOIB30BAaHUS MEpCOHANa U
pabodero Bpemenu. [Ipow3BoaMTEeNnbHOCTH TpyJa W oruiata Tpyna. OpraHu3zaius 3apaOdoTHOMA
wiatel Ha npeanpustui. CocTaB U CTPYKTYypa MPOMBILIUIEHHO-IPOU3BOACTBEHHOTO MEPCOHAIA.
[Ipon3BoauTENBLHOCTH TpyAa: MOHSATUE, NTOKA3aTEIM U METOJIbI U3MepeHus. MHauBuayanbHas u
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OOIIEeCTBEHHAs  MPOM3BOJAUTEIBHOCTh  Tpylda. PesepBl M (akTOpsl  MOBBIIICHUS
IIPOU3BOAUTENBHOCTH Tpyaa. POPMBI, CUCTEMBI U pa3Mep OILIATHI TPyZAa Ha NPEAPUATUN.

Monyinb 3. TeXHUKO-9KOHOMUUYECKUI aHAJIN3 UHKEHEPHBIX PEILICHUN

3.1 Jloxo0bl u pacxoodvl Ha Npou3B00CMeE0, U peanrusayuro NPoOYKYuu npeonpusimusl.
W3nepkku TPOM3BOACTBA MTPOAYKIHMH (Ce0ECTOMMOCTH), MPHOBUIb, PEHTA0ETBHOCTh U
neHooOpazopanue. IloHAaTne 3arpaTbl Ha TPOM3BOACTBO M pealu3alyio  MPOAYKLIHU
(cebecroumocth). Buasl u 3Hayenuwe kiaccudukaumu 3arpar. CrTpykTypa 3arpar Ha
MIPOU3BOJICTBO U peanu3aluio npoaykiuuu. OcoOeHHOCTH pacyeTa 3aTpaT Ha MPOU3BOJICTBO U
pean3anuio IpOAYKIMHA B KOMIUIEKCHBIX NTPOU3BOJACTBaX. OCHOBHBIE TYTH CHMKEHUS 3aTpaT Ha
MPOU3BOJCTBO Mpoaykiuu. Jloxoasl npennpustus. [Tonstrue npuObun U J0X0Aa TPEIIPUSITUSL,
MeTo/bl UX pacueTa. PentabenbHOCTD, €e BUIbl U MeTOAbI pacyera. I1yTi moBbIeHUs TpuobUIH
U pEHTa0eNbHOCTH Ha MPEIIPUITHSIX.

3.2 Ilenoobpaszosanue u yenogas noaumuka. lleHa Ha TPOAYKIUIO M TPUHIUIIBI
nenooOpazoBanus. Buael ien. CTpyKTypa meHbl, cucTeMa 11eH. B3auMOCBsI3U 11eH U U3JIepPKEK.
LlenoBast nonutuka. Pa3paboTka 11eHOBOM CTpaTeruu.

3.3 Qunancoso-kpeoumHvle OMHOUIEHUS. NPEONPUAMULL U CUCMEMA HANO02000I0HCEHU.
[lonarue, coctaB u cTpykTypa ¢uHaHCOB mpeanpusatus. CymHocTh, QYHKIMH M 33Ja4H
¢unancos npennpustus. CoOCTBEHHbIE U 3a€MHbIE (PMHAHCOBBIE pecypchl. banaHc 10X010B U
pacxonoB. HamoroBass mnomurtuka. IlpuHnmnel HamorooGnoxxkeHus. Hamorm u  1uatexw,
YCTaHOBJICHHBIE 3aKOHOAATEIbCTBOM: BHUJbBI, CTaBKH, OOBEKTHI HAJIOTOOOIOXKEHHS U CPOKHU
yIIJIaThI HAJIOTa B OIOJIKET.

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
CamocrositesqbHas 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);

— CHOCOOHOCTBIO  HCHOJBH30BaTh  HOPMATHBHBIE  JOKYMEHTBHI TI0  KayeCTBY,
CTaHJApPTHU3AIUU U cepTHUKAIUU MPoayKToB u uzaenuit (I1K-4).

3namso:

—  OCHOBBI POCCHUMCKOM MPaBOBOUN CUCTEMbI U POCCUUCKOTO 3aKOHO/IaTEILCTBA, OCHOBBI
opranm3ani ¥ (QYHKIUOHHPOBAHHUS CyAEOHBIX U HWHBIX [PABONPUMEHUTEIBHBIX U
MIPaBOOXPAHUTENBHBIX OPraHOB;

— TpaBOBblE H HPABCTBEHHO-ITHYECKHE HOPMBI B cdepe mpodheccuoHambHOMI
JesATEIbHOCTH;

— TIpaBOBble HOPMBI, PEryJIHPYIOIIME OTHOIIEHHE YeJIOBEKa K YEIOBEKY, OOIIECTBY,
OKpYKalolllei cpee;

— TpaBa U 00S3aHHOCTH TPaKJAHUHA;

—  OCHOBBI TPYJIOBOT'O 3aKOHO/IATENLCTBA;

—  OCHOBBI X034 CTBEHHOI'O MpPaBa.

—  TIpaBOBBIC HOPMHI B cepe Oyaymiel mpodecCHOHATBHON eATeTLHOCTH.

Ymems:

—  HCIOJb30BaTh 3TUYECKHUE U MPABOBBIE HOPMBI, PETYJIUPYIOLIUNE OTHOLLIEHHE YEIOBEKa
K YEJIOBEKY, OOIIEeCTBY, OKPYKAIOIIEH Cpele, HCIOIh30BaTh MpaBa W CBOOOABI YETOBEKa U
rpakAaHUHA MIPU pa3paboTKe COLUAIbHBIX MPOCKTOB;

—  HCIOJb30BaTh U COCTABIISITH HOPMATUBHBIE U MPABOBBIEC IOKYMEHTHI, OTHOCAILIUECS K
npo(hecCHOHANLHON AESITeTbHOCTH, MPEANPUHIMATh HEOOXOIMMBIE MEPBhI K BOCCTaHOBIICHUIO
HapyILIEHHBIX NPaB;

—  pea’u30BBIBATH MpaBa W CBOOOABI YEIOBEKAa M TPaXKTAaHWHA B Pa3IUYHBIX cdepax
KU3HEACSTEIIbHOCTH.

Bnaoemy:

—  HaBBbIKAMU IPUMEHEHUS 3aKOHOIaTEbCTBA MPU PEIICHUH MPAKTUUYECKUX 3a]au.

3. Kpartkoe cogep:xaHue JTUCUMIIIMHBI:

Ilonsatne m npusHaku rocynapcrsa. @opMbl rocynapcrsa. PyHKIMM TIOCYIapCTBa.
[TonsTre n npusHaku npaBa. OCHOBHBIE ITPABOBBIE CUCTEMBI COBPEMEHHOCTH. [loHsATHE M BUIBI
HMCTOYHHMKOB IpaBa. OmnpeneneHue 3aKOHAa M IOJ3AaKOHHBIX aKTOB. JlelicTBHME HOPMAaTHBHBIX
MPABOBBIX aKTOB BO BpeMeHU. OOpaTHas cuia 3akoHa. [loHsATHE PaBOBBIX HOPM, HX CTPYKTYpa.
Cuctema mpaBa. YactHoe W myOau4yHOE MpaBo. MarepuaabHOE W MPOIECCyalIbHOE TIPABO.
[IpaBooTHOILIEHHE: O0BEKT, CYyOBEKT U COAEp KaHUE MPaBOOTHOIIEHUH. FOpunudeckue GpaxThl.

Koncturynus — ocHoBHOM 3akoH Poccuiickoii @eneparun. deaepatuBHOE yCTPOKUCTBO
P®. Cucrema rocyqapcTBEHHBIX OpraHOB M NpUHLMI paszencHus Binacreil B P®. Ilonstue
rpaxnaancTBa. llpusHanue, coOmiofeHHe, 3allMTa PaBHBIX MpPaB KEHIIUH U MYKUUMH Kak
OCHOBHasi 00s13aHHOCTh TOCY/IapCTBA.

[TonsTHe m mpenMeT aIMUHHCTpAaTUBHOTO TpaBa. Ob0mas xapakrepuctuka Kogexkca PO
00 aIMHHHCTPATHUBHBIX MPABOHAPYIICHUSAX. AIMUHUCTPATUBHEIC MPABOHAPYIICHUS: TTOHITHE U
NPU3HAKU. AJIMUHHUCTPAaTUBHASI OTBETCTBEHHOCTh: MOHATHE U NPUHUUIEL. [oHsATHE, TPpU3HAKY 1
BU/JIbI Q/IMUHUCTPATUBHBIX HAKa3aHUU.

[lonsiTMe W mnpeaMeT YroJaoBHOIO TMpaBa. YTOJOBHAas OTBETCTBEHHOCTb: IIOHATHE,
OCHOBaHME BO3HMKHOBeHHUs. [loHsTHe mpecTymieHus: npu3Haku, cTpykrypa. Cocras
npectymienus. Coydactue B mpecTymieHuu. OOCTOSATENbCTBA, MCKIIOYAIONIUE MPECTYMHOCTh
nesiusi. [loHsiTMe, 1€MW W BHUIABI HaKa3aHW. YTOJOBHAasi OTBETCTBEHHOCTh 3a COBEPIICHHUE
MPECTYIUICHUH. YCIIOBHOE OCYXJICHHE, OCBOOOXICHHE OT YrOJOBHON OTBETCTBEHHOCTH.
[IpenmMer U OOBEKT KPUMUHAIUCTUKA. MeETONbI M 3aJaud KPUMHHATUCTUKU. [loHsTHE
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KpuMUHaIUCTHYeCKO — uaeHTu(ukamuu. OOBEKTBI HW  BUABl  KPUMHHAIUCTHYECCKON
uaentuduxanu. Kpumunanucruyeckas Texuuka. KpumuHanucTuueckast TAKTHKA.

DKOJI0THYECKOE MPaBO: MOHATHE, MPEAMET METOJA U MCTOUYHUKH 3KOJOTMYECKOIO IpaBa
P®. Tlonstue, BUABI U CTPYKTypa KOJOTHYECKUX MPABOHAPYUIEHUM, OTBETCTBEHHOCTh 32 MX
COBEpIICHHUE.

[Tonstue nndopmannu. OTBETCTBEHHOCTh 3a HapylICHHWE 3aKOHOAATEIbCTBA O 3aIUTE
uHpopmanuu. [ocymapcTBeHHass TaliHa: TIOHATHE, 3alllUTa, TIPABOBOE PETYIUPOBAHUE
TOCYJIapCTBEHHOM, ciy)keOHOW W wuHOM wuHpopmaruu. KoudbuneHnuanpbHas WHPOpMAIIHS:
MOHSTUE, BUIBI U 3aIIUTA. 3alIUTa MEPCOHATBHBIX JaHHBIX FPAKIAHNHA.

[lonsiTne, mnpeaMeTr © METOA TIpaxKJAaHCKOro mpasa. I[loHsATHE TrpakIaHCKOro
npaBoOOTHOIICHHs, ero  crenudpuka. CTpykTypa  TpakKJaHCKOTO  MPaBOOTHOIICHHUS.
[IpaBomeeciocOOHOCTh CYOBEKTOB TPAXKIAHCKOTO MPABOOTHOIIEHUA. ['paxaaHe Kak CyOBbEKTHI
rpakaaHckoro npasa. Gu3nyecKkue U I0PUANYECKUE JINIA: TIOHATUE, TIPU3HAKY, K1acCu(UKaIIus.
Opunnueckne ¢aktel. I[IpaBo coOctBeHHOocTH. [loHATHE aBTOpckoro mpaBa. IloHsaTue
nateHTHoro mpasa. llonsTue uHTenekTyanbHo coOctBeHHOCTH (MIC) M HCKIIOUUTENHEHOTO
npaBa. Knaccudukanus MC. Cucrema mpaBoBOi OXpaHbl WHTEUICKTYyaJIbHOW COOCTBEHHOCTH,
ABTOPCKHUX M MaTEHTHBIX IPaB.

[TonsiTve X03sAKWCTBEHHOTO (MPEANPUHUMATEIHCKOTO) TpaBa. [IpenMer X03siCTBEHHOTO
(mpeAnpUHUMATENIBCKOT0) TIpaBa, MPU3HAKH, METOABl IMPaBOBOrO perynupoBaHus. lloHsrue
XO3SIICTBEHHOM M MPEANPUHUMATEIBCKOU JIESITEIHHOCTH.

IIpaBoBOEe peryiarpoBaHHE CEMEWHBIX OTHOUICHUH. 3aKiIIOueHHe U MpeKpalleHne Opaka.
[IpaBa u 00s13aHHOCTH ponuTenel u nerei. AnmumeHnTsl. @opMbI BOCTIUTaHUS JETEH, OCTABIIUXCS
0e3 MmomneyeHus poJUTENICH.

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

[Tonsitue m ucroxku koppynuuu. HopmaruBHOoe ompexaenenue koppynuuu. IIpuamHb
pacnpocTpaHeHus: koppymniuu. Hakaszyemble u HeHakazyemble (GopMbl Koppymuuu. CKpBITBIE
(;maTeHTHbIE) (opMBl KOoppynuuu. DPopmbl KOppyHUHUH-TIpecTyIUIeHUs. POopMbl KOppYIMLUHU-
npoctynka. DOpMbl MOJUTHUECKOW Koppynuuu. HopMaTHBHBIC MpaBOBbIE akThl B cdepe
NpOTUBOJECUCTBUS Koppynuuu. DenepanbHbii 3akoH ot 25.12.2008 Ne 273-®3 «O
MPOTUBOICUCTBUU KOPPYIILIUNY.

4. O0beM y4eOHON JUCHHILINHBI

Bunpr yue6HOM paboThI B 3ayerHBIX B akanewm.
SIMHUIIAX qacax
O0mast Tpy10eMKOCTh JUCUMIIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
AyIMTOpPHbIE 3aHATHSL: 0,9 32
Jlexuuu (JI) 0,45 16
[Tpaktuueckue 3ausatus (113) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
Bua koHTpoJIA: 3aueT / IK3aMeH 3a4yerT
Bunast yueOHoI paboThI B 3auetHpix | B acTtponom.
€IMHUIIAX qJacax
OO0mas TpyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
AyIMTOpPHbIE 3aHATHSL: 0,9 24
Jlexuuu (JI) 0,45 12
[Tpaktuueckue 3ausatus (113) 0,45 12
CamocrositesbHas padora (CP): 2,1 57
Buj kKoHTpOJIsI: 3a4eT / IK3aMeH 3ayeT

AHHOTan U padoyeil NPOrpaMMbpl JUCHHILJIMHBI
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Teopust BeposiTHOCTEl U MaTeMaTHYeCKasi CTATHCTHUKA B PAIMOHAJIbHOM M CII0JIb30BAHUU
cbIpbeBbIX U JHepreTuyeckux pecypcon (b1.B.03)

1. Henu u 3212494 AUCHUILINHBI

[lenbto OUCHUIUIMHBL sBIsieTCS (OPMHpPOBAHUE Y CTYIEHTOB CHUCTEMBl OCHOBHBIX
MOHSATUM, UCIOJIB3YEMbIX JISI MOCTPOCHUSI BaXKHEHIIMX MAaTEMAaTHUYECKUX MOJENe, U yMeHUus
UCIIOJIb30BaTh MaTeMAaTUYECKHUE METOIbI I OMMCAHMSI PA3JIUYHBIX [TPOLIECCOB.

OCHOBHBIMU 331a4aMU JUCLUUIUIMHBI, PEIICHUE KOTOPBIX 00€CIeUnBaCT JOCTHKEHUE
LEJH, SBISIOTCS:

dbopMupOBaHHE TMOHWMAHUS 3HAYMMOCTH  MAaTEeMAaTHYECKOM  COCTaBISIONMIEH B
€CTECTBEHHOHAYYHOM 00pa30BaHUU OaKajaBpa;

O3HAKOMJICHHE C CHCTEMOM IIOHATHH, MCHOJB3YEMbBIX JJISI OINHMCAHUS BaKHEUIINX
MaTeMaTHUYeCKUX MOJIeNel 1 MaTeMaTUYECKUX METO/IOB, U UX B3aUMOCBSI3bIO;

03HAaKOMIJICHHE C PUMEpPaMH IPUMEHEHUSI MaTEMAaTUUECKUX MOJIEJIEH U METO/I0B;

dbopMupoBaHHE HABBHIKOB W YMEHHMH HCIOJIb30BAHUS MaTeMAaTUYECKUX MOJeNed Hu
MaTEMaTHYECKUX METOOB.

2. B pe3yabTaTe u3yuyeHHus JUCUMILIMHBI 0aKAJIaBP T0JIKEH:

Oobnadamp cneyomuMU KOMIETEHIIUSAMHU:

-CIOCOOHOCTBIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX IHUCHUIUIMH B
npoecCHOHANBHON  ACSITENbHOCTH, TMPUMEHSITh METOJIbl MAaTEeMAaTHYeCKOTO aHaiu3a u
MOJICIIUPOBAHUS, TEOPETUUECKOTO U dKCTIepuMeHTalIbHOTO nccienoBanus (OITK-2);

-TOTOBHOCTBIO ~ HM3y4aTh  HAYYHO-TEXHHYECKYI0  HH(OpPMANHIO, aHAIU3HPOBATH
OTCUECTBEHHBIN U 3apyOCKHBIN OMBIT 1O TeMaTuke uccienopanuii (I1K-13).

3HamMb:

- OCHOBBI TEOPUHU BEPOATHOCTEW U MAaTEMaTUYECKOM CTaTUCTUKH;

- MaTeMaTHYeCKUe TEOPHUM U METOJbI, JIeKalle B OCHOBE IOCTPOCHHUS
MaTeMaTUYEeCKUX MOJICIICH;

- OCHOBBI IPUMEHEHHS] MATEMAaTUYECKIX MOJIETICH U METO/I0B.

ymems:

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

- UCIIOJIb30BaTh MaTEeMaTHUYECKHE TOHATHSA, METOJIbl M MOJENH JJs OMHCAHMS
Pa3IUYHBIX MPOLIECCOB;

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

- MCIOJIb30BaTh OCHOBHBIE METO/Ibl CTATUCTUYECKON 00pabOTKH TaHHBIX;

- MPUMEHITh MaTEMaTHUYECKHE 3HAHUS Ha MEXIUCHUTIIMHAPHOM YPOBHE.

BJIA/IETh:

- OCHOBaMHU  (yHIAMEHTAJIbHBIX  MaTeMaTHUYeCKUX TEOpUd UM  HaBBIKAMU
UCIIOJIb30BaHUsl MaTEMAaTUYECKOTO arnmapara;

- METOAAaMHU CTaTUCTHUYECKONW 00pabOTKKU HHPOPMALIUH.

3. KpaTkoe coaepskanue Iy CHUNIHHBI

4 CEMECTP

1. Teopus BeposiTHOCTeN. CilydaiiHble BEJIMUMHBI U UX 3aKOHBI paCIpeICICHHUSL.

[Ipeamer Teopum BepositHOcTei. CiydaitHbie cOOBITHA. [IpOTHBOIONOXKHBIE COOBITHS.
HezaBucumbie coObitua. OtHocuTenbHass dacToTa. Kiaccuyeckoe ¥ reOMETpUYEcKOe
onpeziefieHue BEPOSTHOCTU. OJIEMEHTapHas Teopusi BEpOsSTHOCTEH. MeToabl BBIYMCIICHUS
BeposiTHOCTeH. IlpocTpancTBO  aieMeHTapHBIX — coObiTuil. Kitaccuueckoe — ompezaeneHue
BEPOSITHOCTH.  AnreOpa  COOBITHI: TEOPEMbI O  BEPOSTHOCTH  CYMMBI  COOBITHIA,
IPOTHBOIOJIOXKHBIX COOBITHH, CyMMa BEpPOATHOCTEH HECOBMECTHBIX COOBITHH, 00pa3yrouux
MOJIHYIO TPyNIy. AKCMOMaTHYeCKOe OIpeesieHue BepoaTHOCTH. CTaTUCTHUECKOE OMpeesieHre
BEPOATHOCTH. Y CIIOBHAsl BEPOSATHOCTb. TeopemMbl O BEPOATHOCTH MPOU3BEACHUS 3aBUCUMBIX U
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He3aBUCHMBIX coObITHl. [lomHast BeposTHOCTh. [loBTOpHBIE HcnbiTanus. Popmyna bepryim.
JloxanbHas 1 uHTETrpagbHas Teopembl Myaspa-Jlannaca. @opmyna [lyaccona.

[lonaTue cioydallHOM BenW4MHBL. JIMCKPETHBIE M HENPEPBIBHBIC CIIyYalHbIC BEIIMUYUHBIL.
3aKoH pacmpeneneHus CiiydaiiHol BeauurHbl. DYHKIUS pacnpenesieHus, €¢ CBOMCTBa, rpaduk.
[InoTHOCTH pacmpeneneHus] HENPEPbIBHOM CllydallHOM BEJIMYUHBI (IUIOTHOCTH BEPOSITHOCTH).
®opmyna Uil BEPOSITHOCTH TMONAaAaHUS HENPEPHIBHOM CIIy4YalHOW BEJIWYMHBI B JTaHHBIN
UHTEPBAJI, BBHIPAXKECHHBIH 4Yepe3 IUIOTHOCTh BEPOSTHOCTH, T€OMETPUUYECKUN CMBICT (HOPMYIIBL.
bunomuanbHOE pacmpezaenenue, pactpenenenre Ilyaccona, paBHOMEpHOE pacIpeaesieHue,
HOpPMAaJIbHOE PACIIPEETICHUE, SKCIIOHEHIIMAJILHOE Paclpeie/iCHUE.

2.MaremaTtnyeckasi CTaTUCTHKA.

[Ipenmer Maremaruueckoil  craTUCTUKU. (OCHOBHBIE  3aJayd  MaTE€MaTUYECKOU
cTaTUCTUKH. BpiOopounbrii Meroa. Cratuctuueckoe omucanue. Bwibopku. ['mctorpamma u
nojauron vactor. Craructuueckas (dMnupudeckas) (yHKIHsS pacrpeaeneHus. Boibopounsie
XapaKTepUCTUKU U ux pacnpenenenus. CocrositenbHble, 3(G(EKTUBHbIE CMEIIEHHBIE U
HECMEILEHHbIE OLIEHKH NapameTpoB. CTaTUCTUYECKOE CpEAHEE, CTaTUCTHUYECKas AUCIepcus U
CTAaTUCTUYECKOE CPEIHEE KBAPATUYHOE KaK TOYEUHBIE OLICHKA HEM3BECTHBIX: MAaTEMAaTUYECKOTO
OKHUJaHUS, TUCIEPCUU, CPEIHEr0 KBAaIPAaTUUHOIO OTKJIOHEHUs. /[oBepUTENbHbIE UHTEPBAJIbI U
MHTEpBalibHbIE OLIEHKHU. JloBepuTeNbHBIE OIICHKHM HEUW3BECTHOM BEPOSTHOCTH MO OONbIIUM
BeIOOpKaM. JloBepuTeNbHAs OIIEHKa MaTeMaTUYeCKOr0 0XKUJaHUs PH HEM3BECTHOM JAUCHIEPCUH.
JloBepuTenbHas OIEHKAa CpPEAHEr0 KBAJApPAaTUYHOIO OTKJIOHEHHS. TOuHble BBHIOOPOYHBIE
pacnpenenenusi: Ctpiogenta (t- pacnpenenenue), @umepa-Cuenexopa (F-pacnpenenenue),
[upcona (y>-pacnpenenenue). IIpoBepka cTaTUCTHUECKHX TUNOTe3. MaTeMaTHUeCKHe METOJIbI
IPOBEPKU CTATUCTUYECKUX TUIIOTE3. DIEMEHTBI TEOPUH KOPPEISALUH.

4. O0beM yueOHOM JUCUUIIJIMHBI

Bcero 4 cemecTp
Buawbi yueOHoii padoThI 3au4. e,/ 3au4. e/
aK.yac aK.yac
O0mas Tpy10eMKOCTb AUCHHUILINHBI 11O 3/108 3/108
y4eOHOMY IIAHY
AyIMTOpHBIC 3aHATHS: 1,3348 1,33/48
Jlexmum (JIek) 0,44/16 0,44/16
[Tpaktuueckue 3ansatus (I113) 0,88/32 0,88/32
CamocrositesbHas padora (CP): 1,67/60 1,67/60
Bujx koHTpOJIS: 3ader ¢
JK3aMeH/3a4eT OLICHKOM
Bcero 4 cemecTp
Buawbi yueOHoii padoThI 3au4. e,/ 3a4. e/
ACTPOHOM.YAC aCTPOHOM.Yac
OO0mas Tpy10eMKOCTb AUCHHUILINHBI 110 3/81 3/81
y4eOHOMY IJIAHY
AyIMTOpHbIE 3aHATHS: 1,33/36 1,33/36
Jlexmum (JIek) 0,44/12 0,44/12
[TpakTuueckue sanstast (113) 0,88/24 0,88/24
CamocrositesbHas paoora (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, MPUOOPETEHHE CTYICHTaMU 3HaHUH B 00J1aCTH 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 [UCUMILUIMHBI O0ydalouuiics 1o mnporpamMme
0akaJjlaBpUaTa J0JIKeH:

Oobnadamp cnegyomuMU KOMIETEHIIUSIMHU:

- CIIOCOOHOCTh K CaMOPAa3BUTHIO, MOBBIIIEHUIO CBOEH KBaJM(UKAIIMK MacTepCcTBa
(OK-6);

- CIIOCOOHOCTH MCMOJIb30BaTh MPUKIIAIHBIE TPOrPAaMMHBIE CPEACTBA MPH PEUICHUH
MPAKTUYECKHUX 3a]a4 MpodecCHOHAIBHON AeITeTbHOCTH, METObI CTAHAAPTHBIX UCIBITAHUHN 1O
ornpeeNeHuI0 GU3NKO-MEXaHUYECKUX CBOMCTB U TEXHOJOTHYECKHX MOKa3aTeleil MaTepuaioB 1
TOTOBBIX MAIIMHOCTPOUTEIBHBIX HW3JCINA, CTaHIAPTHBIE METOABI WX MPOCKTHPOBAHUS,
MPOTPECCUBHBIE METOIbI dKcIITyaTtanuu u3aenui (I1K-3);

- CIIOCOOHOCTh  pa3pabarhiBaTh (Ha OCHOBE JICHCTBYIOIIHUX  CTaHAApPTOB)
TEXHUUYECKYIO JOKYMEHTAIUIO (B 3JIEKTPOHHOM BHUJE) JUIsl pErilaMEHTHOTO SKCILTyaTalliOHHOTO
00CITy’)KUBaHUS CPEJICTB M CUCTEM MAIIMHOCTPOUTEIbHBIX Tpon3BoacTB ([1IK-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
pa3pabaTbIBaeMbIX MPOEKTOB M TEXHUYECKOM JOKyMEHTAllMH ACHCTBYIOUIMM CTaHAapTam,
TEXHUUYECKHUM YCIIOBHUSAM M IpYITMM HOpMaTHUBHBIM nokymeHTaMm (I1K-15).

3Hamy:

OCHOBHBIC 3aKOHBI T€OMETPHUYECKOro (OPMHUPOBAHMS, TOCTPOCHUS M B3aMMHOTO
nepecedeHus Mojiesiel TUIOCKOCTH U IMTPOCTPAHCTBA, HEOOXOUMBIE 1JIs1 BHITIOTHEHUS

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

ymembw:

BOCIPUHHUMATh ONTUMAJIbHOE COOTHOIIEHHE YacTeil M 1IeJIOr0 Ha OCHOBE IpaduuecKux
MoJieNiel, TPAKTUYECKH PEANM3yeMbIX B BHUJIE YepPTEXKEW KOHKPETHBIX IMPOCTPAHCTBEHHBIX
00BEKTOB; HCIOIb30BaTh YEPTEK, TEXHUUYECKUN PUCYHOK IJs TrpadHUuecKoro MpeicTaBlIeHUs
TEXHUYECKUX pelieHui; ucnoiab3oBarh ctanaaptel ECK/I, KOHCTpYKTOPCKYIO JOKYMEHTAIUIO
(4epTEXHYIO ¥ TEKCTOBYIO) B IPOU3BOICTBEHHOM, MPOEKTHON 1 UCCIIEIOBATEIbCKOM padoTax;

enademp:

OCHOBHBIMHM TOHSITUSIMH, CBSI3aHHBIMU C TpadUyecKUM MpelcTaBiIeHHEM HHGOpMaIuu
rpadU4ecKUMU CIoco0aMu 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 MpoeKIui. CBA3b CHUCTEMBI IJIOCKOCTEM 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. ['maBHbIe TUHUM TUIOCKOCTU. B3auMHoe pacrnonioxkeHue AByX OpsiMbix. OmpeneneHue
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. Merop
KOHIIGHTpUYEeCKHX cdep. Meron KOHIEHTpUuyeckux cdep. Meron 3SKCHEeHTpHUecKux cdep.
AKCOHOMETPUYECKHE MTPOECKLIHH.
4. O0beM AUCHMILVINHBI B 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
UCIIOJIB30BaHUS  COBPEMEHHBIX MAaTe€MaTHYECKMX 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/1a4 C
MCII0JIb30BaHUEM TaKeTa MareMaTudeckux nporpamm MATLAB

3amauum Kypca:

o0y4eHHe CTYICHTOB TEOPETHUYECKUM METO/JaM BBIYMCIUTEIBHOW MaTeMaTHKH,
TEOPETUYECKMM OCHOBAM CO3JaHMs M OpPraHM3allM¥ KOMIIBIOTEPHBIX YEJIOBEKO-MaIllMHHBIX
CUCTEM PEILIECHUS HHKEHEPHO-PACUETHBIX 33J]a4 METO/IaMU BbIUMCIIMTEIbHON MaTEMATUKH;
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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 TUCHUIIIUHBI CTYAEHT 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 dKCTIepuMeHTalIbHOTO nccienoBanus (OITK-2);

- CIIOCOOHOCTh MOJENUPOBATH BHEPro- MU pecypcocOeperaroniye IMpoueccsl B
npombinuieaHocTH ([1K-16);

3namp:

o (bU3UKO-XUMHUECKHE UXMMUKO-TEXHOJIOTMYECKHE 3aKOHOMEPHOCTHU MPOTEKaHUs
MPOIIECCOB M3MEHEHHSI arperaTHOr0 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 MPUHOUIIBI TPUMCHCHUA METOA0JIOTMU KOMITIBIOTCPHOT'O MOACTIUPOBAHUA XUMHKO-

TEXHOJIOTHYCCKUX IMPOLECCOB IIPW aBTOMATHU3WUPOBAHHOM IIPOCKTHUPOBAHHMU W KOMIIBIOTCPHOM
YHpaBJICHUH XUMHUYCCKUMU IIPOU3BOJICTBAMMU.

Ymemos:

. pemars 3aJaud  KOMITBIOTEPHOTO MOJENUPOBAaHUS MPOLECCOB Mapo(raso)-
KUJKOCTHBIX paBHOBeCUH, aOcopOLMU, [OUCTIUISIUHN, pPEKTUPUKAUUU U SKUJIKOCTHOU
AKCTPaKIINH;

. [IPUMEHATHh TOJyYCHHbIC 3HAHUS IPU PEUICHUM MPAKTHYECKUX  3a7ad
KOMITBIOTEPHOTO ~ MOJIEJIMPOBAaHUS  OCHOBHBIX  IPOIIECCOB  XMMHYECKOM  TEXHOJIOTHMUU
TEXHOJIOTHYECKUX CXEM XUMUYECKUX MTPOU3BOCTB.

Bnaoemu:

. METOJIaMU NPUMEHEHUS CTaHJAPTHBIX NaKeTOB NpHUKiIaaHbX nporpamm (IIIIII) u
nakeToB Mozenupyroumx mnporpamm (IIMII) nns monenupoBaHHs OCHOBHBIX IPOLIECCOB
XUMUYECKON TEXHOJOTUHH TEXHOJIOTMYECKUX CXEM XUMHUUYECKHUX ITPOU3BOCTB.

3. KpaTkoe coaepkanue 1M CHUNIHHBI:

Beenenne. Ilenm wu  3amaum  kypca. KpaTkwii uCTOpUYECKMH OYEpK pa3BUTHUS
OTEUECTBEHHOW U 3apyOEKHON BBIYUCIUTEIHHONW MaTeMaTuku. OCHOBHBIC ATambl Pa3padOTKH U
peanu3anuy aropuTMOB Ha KOMITBIOTEPAX.

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

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

Opranmsanus padouero crona DesktopLayout;

OcnosHble 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 MPEPBIBAHUEM 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 MPOrpaMMHUPOBAHUS U
ocHOBHBIC pematenu (solvers) MATLAB.

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

DYHKIIUM ¢ YUCITOBBIM BBIBOJIOM pe3yiabTaToB B CommandWindow;

DYHKIUY 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 MaTpuid. 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 MeTobpl OTHOMEPHOW ONTUMM3AIUN
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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 TUCHUIUIMHBI U BUJbI Y4e0HOH padoThl

Ob6beMm
Bu yuebnoii paboTsl B 3aueTHBIX B akagemudeckux
eAMHHIIAX yacax
O0mast Tpy10eMKOCTb JUCHHUILIIMHBI 3 108
10 y4eOHOMY ILIAHY
AyIMTOpPHbIE 3aHATHS: 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 N3YUYEHHE 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 CHUCTEMBI 3HAHUW 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 MEHEDKMEHTAa 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 YIPABICHUU 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;

- TMOJY4YeHHE 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
3aKaHuMBaeTcs 3adeToM. KOHTposIb ycrneBaeMOCTH CTYAEHTOB BEIETCS MO MPHUHSITOH 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 (rpadukoB padoT,
WHCTPYKIMH, TNIAHOB, CMET, 3asSBOK HA MaTepUAIIBI K 00OPYIOBaHKE) U JIP.;

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

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

- METOJIbI ¥ TEXHOJIOTHH MPUHATHS U PEATU3allUU YIIPABICHUCCKUX PEIICHHM.

Ymems:

- COCTaBJIATH 3asBKH Ha 000PYIOBaHNUE;

- pa3pabaTrbhIBaTh TEXHUUYECKYIO JOKYMEHTAIHUIO;

- MPUHUMATH YIIPABICHUYECKHE PEIICHUS U OPTaHU30BBIBATh X BHITIOTHEHHE;

- cobupath, 00pabaThIBaTh M UCIOJIB30BaTh YIIPABICHYECKYIO 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 UCIIOTHEHUE 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, Crielu(pUKa 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, MPUHIIUIBI TIOCTPOCHUS CUCTEM yrnpasiieHus. 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 OPraHM3allid M OCYIIECTBICHUU IPOLIECCOB
yIpaBlieHUs, Kilaccu(ukanus Ienei, MOCTpOCHUE JepeBa ILeJiel; coyeTaHue pasHoOoOpas3us
nened M (QYHKIUI MEHEKMEHTa; CUCTeMa YIpaBIIEHUS MO LEJsAM; CTpaTerus M TaKTUKa
ynpasieHus. CylnHOCTb, MPUHIMITBI U METOIBI IIaHupoBanus. [Ipomecc BEIpabOTKH CTpaTeru.
@OopMBI TEKYIIETO TUIAHUPOBAHHUSI.

2.2 TexHomorusi pa3paOOTKM M TPHUHATUS YIpaBICHYECKHX pemieHuil. Pazpabotka
VIpaBICHUYECKUX pELICHUIl: TMOHATHE W  KilaccuuKalus  yHpaBlIE€HYECKHX pELIeHU,
OCHOBOIIOJIATalOIINE 3JEMEHTHI JIEATENbHOCTH, YCIOBUS WM KPUTEPUU MPUHATUS PpELICHUH,
IpoLleCC W MOJENHM MPUHATHS YIPABICHUYECKUX PEIICHUN, pealn3alus YIpaBIeHYECKUX
peLeHui.

2.3 BnacTp B cucTteMme ynpaBieHUs. JJUIEPCTBO U CTUIIb yrpaBiaeHus. OTHOIIEHUS BIaCTH
B CHCTEME YINpABICHUS: MOHATUE M THUIIOJOTUS BJIACTH; BIAcTb U ABTOPUTET MEHEKEPa;
npu3HaKy, (akTopbl W MPOSABICHUS HEYNPaBISEMOCTH; HMCTOUYHHUKH BJIACTH B YIPaBICHUU
OpraHM3alMell; MapTHEPCTBO B IMpOIECCAX MEHEIKMEHTa. JIMaepcTBO M CTWIIb YIPaBIEHUS:
npouecchl  (OpPMHUPOBaHHMSI U OCHOBHBIE COCTABIISIOIIME JIMAEPCTBa, (opmanbHble U
HeopMabHbIe (PaKTOPHI JTUACPCTBA, MPOSIBICHUE JTUAEPCTBA B CTUJIC YIPABJICHUS, TCHACHLIUS
pa3BUTHUSA CTUJIS YIIPABIICHHUS.

2.4 MOTHBaIlMOHHBIE OCHOBBI YIpaBJIEHUS 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
YIIPABJICHHE.

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
MapKETHUHIOBOTO 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 KOMMYHUKAIIMOHHAs MOMUTUKU pupmbl. ToBapHble cTpaTeruu. Pa3paboTka HOBBIX
TOBapOB.

4. O0bem y4eOHOM TUCHUIIMHBI 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 3aHATHS 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
MarepuasoBeeHue 1 321IUTA OT KOPPO3HH /LISl JHEPro- U pecypcocdeperariux
npoueccoB xumuieckoi rexnosuorum (b1.B.07)

1.eau TUCOUNIMHBI:

-M3y4€HUE OCHOBHBIX IPYMI MaTepUAIOB, UCHOJIb3YEMBIX B XUMUYECKOW TEXHOJOTHH,
He()TEXUMHUH U OMOTEXHOJIOTHH, WX CBOMCTB U 00JacTel MPUMEHEHHUS,

- TmpuoOpeTeHue CTyJIeHTaMHU 3HaHUN, 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 (GU3NYECKON CYIIHOCTH SIBJICHHUH, NPOUCXOISAINIUX B
MaTepuanax, UCIIOJIb3YeMbIX B XUMUYECKOU TEXHOJIOTHH, HEPTEXUMHUU U OMOTEXHOJIOTHH;

-YCTaHOBJIEHUE 3aBHCHUMOCTH MEXIy COCTaBOM, CTPOCHHEM U CBONCTBaAMHU MaTepUasoB,
UCIIONIb3YEMBIX B XUMUYECKOU TEXHOJIOTHH, HE)TEXUMHUH U OMOTEXHOJIOTHH.

2. B pe3yabrare wu3yYeHUH JUCHMILUIMHBLI O0yyalIUiics MO mNporpamMmme
0akajaBpHaTa q0JIKEH:

Oonadamp cnenyrOMMU KOMIETEHIIUSIMU

- CIOCOOHOCTBIO MCIOJB30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX IHCIUIUIMH B
npodecCuoHaNbHOM  AESITENTbHOCTH, MPUMEHSATH METOJbl MaTeMaTHUYeCcKOro aHaiu3a u
MO/ICJIMPOBAHUS, TEOPETUUECKOr0 U dKCepuMeHTalIbHOrO uccienoBanus (OI1K-2);

- CHOCOOHOCTBIO y4acCTBOBAaTh B COBEPIICHCTBOBAHWU TEXHOJOTMYECKUX MPOLECCOB C
MO3UIUI DHEPTO- U PECypcocOEpeKeHUsI, MUHIMH3AINN BO3JACHCTBUS Ha OKPYKAIOIIYIO CPEIy
(IIK-2);

- CIIOCOOHOCTHIO HCIIOH30BaTh HOPMATHBHBIE JOKYMEHTHI TI0 KQ4eCTBY, CTaHIapTU3AIUN
u ceprudukanui npoaykToB u u3aenui (I11K-4);

- TOTOBHOCTHIO OOOCHOBBIBATh KOHKPETHBIC TEXHHUYECKHE PEIICHUs TpU pazpaboTke
TEXHOJOTMYECKHUX MPOIIECCOB; BHIOMpATh TEXHUUECKHUE CPEJCTBA U TEXHOJIOTHH, HApaBiICHHbIC
Ha MUHUMH3AIUI0 aHTPOTIOTEHHOTO BO3/IEHCTBUS Ha OKpyxkatoilyto cpeny (ITK-5);

3namo:

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

-MapKHPOBKY MAaTEPUAIOB, UCIIOIB3YEMBIX B XUMHUYECKON TEXHOJIOTMH, HEPTEXUMHUH U
OMOTEXHOJIOTHH, [0 POCCUMCKUM U MEXIYHAPOJAHBIM CTaHapTaM;

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

-IIpUMEHEHUE MAaTepuajoB, C TO3UIUI HHEPro- U pecypcocOepekeHrus NpU HX
nepepadoTKe;

-OCHOBHBIC KOHCTPYKIIMOHHBIE U (DYHKIIMOHAIBHBIE MaTepUaNbl, IPUMEHSEMbIC B
XUMHUYECKON TEXHOJIOTUU, HEPTEXUMUU U OUOTEXHOJIOTHH;

Ymemos:

-aHaJU3UpOBaTh (UBUKO-XMMHUYECKHE M MEXaHMYeCKHe CBOWCTBA MAaTEepUAIOB, HX
KOPPO3HMOHHYIO CTOMKOCTb U TEXHOJIOTHYHOCTB;
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-110100paTh KOHCTPYKIMOHHBIN MaTepuan Uil XMMHKO-TEXHOJIOTHMYECKOro mIpoliecca C
Y4€TOM METOJAOB 3allMThl OT BO3MOYKHOI'O BO3JIEUCTBUS TEXHOJOTMYECKOM Cpelbl H
PaLMOHATILHOTO UCIIOJIb30BAHUS ChIPBEBBIX U DHEPIETUUECKUX PECYPCOB .

Bnaoemsw:

-IPOCTEHUIIMMHU OIEPALMSIMH ONPEIECICHNUs CBOICTB MaTE€pUaJIOB, MCIOJIb3YEMBIX B
XUMHUYECKON TEXHOJIOTUH, HEPTEXUMUN U OUOTEXHOJIOTUH.

3. Kparkoe coaepxkanue Q11 CHUNIHHBI

MarepuanoBeieHre Kak Hayka: LEJIH, 3aJa4yd W 3HAYEHHWE JUCUUIUIMHBL. 3HAaYeHUE
MaTepUajoB B Pa3BUTHM XUMHKO-TEXHOJOTMYECKMX IIPOLECCOB C TMO3MULUNA D3HEPro- u
pecypcocOepekeHusl, MUHUMHU3AIlui BO3ACHCTBUS Ha OKPYKAIOILYIO CPELY.

OcCHOBHbBIE TOHATHS O CTPOEHMM, CTPYKTYpE M CBOMICTBaxX MarepuagoB. MeTozasl
W3Yy4YEHUS CTPYKTYPhI U CBOMCTB MaTEPHUAJIOB.

DU3NKO-XUMUYECKUE OCHOBBI MAaTEPUATIOBEICHUS.

OcHOBBI TeOpUM CIUIAaBOB. /[MarpaMMbl COCTOSIHHS CIJIaBOB. TE€PMHUHBI U ONPEICICHMUS.
Jlnarpammsl — «COCTaB-CBONCTBOY. Pa30BbIl COCTAB CILIABOB. 3aBUCUMOCTh MEX]ly CBOHCTBaMU
CILJIAaBOB M TUIIOM nuarpammbl coctosiaus. [Ipasuino H.C. KypHakoga.

Merauinueckue MaTepuabl.

JKeneso u craBel Ha ero ocHoBe. CTajau W YyryHbI, KX CBOMCTBA, 00JaCTh MPUMEHEHHSI,
MapKHUpOBKa.

JluarpaMmbl  COCTOSTHUSI Kelle30-IIeMeHTUT. KommoHeHThl, (a3bl U CTPYKTypHBIE
COCTABJISIOLIME CTaNIeH U OENBIX YyTyHOB.

Brnusane tepmMuueckold 0oOpabOTKM Ha MEXaHMUYECKHE CBOWMCTBa cTayid. Duznueckue
OCHOBBI XUMHUKO-TEPMUYECKOI 00pabOTKH.

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

OcHOBBI KOppO3UH METAILIOB. [I[pUHINNBI 1 METOMBI 3aIUTHI OT KOPPO3HH.

XuMuueckass KOpposus. OJeKTpoxumuueckas Koppos3uss. Kopposus weramioB B
YCIOBHUSIX  TEXHOJOTMYECKUX Cpel  XMMHUYECKMX MpOu3BOACTB. Koppo3moHHOCTONKME
METAJIIIMYECKHE MAaTEPUAIIBL.

Marepuansl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX COeMHEHN. OCHOBHBIE PA3HOBUIHOCTH
IIPOMBIIIIEHHBIX [TOJIMMEPOB U IJIACTMAcC.

Pe3unsl o0miero Ha3HaueHus, CrielaIbHble PE3UHBI 1 00JIACTH X MPUMEHEHUS.

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

Kepamuueckue Marepuanbl. KOHCTpyKLMOHHAsl, MHCTPyMEHTaJbHas M TEXHUYECKas
kepamuka. Heopranmueckoe crekno. Knmaccuduxamus crexkon mno Ha3HaueHUI0O M o01acTu
npumMeHenus. Cutamnsl. ['padgur. AcOect. CBoiicTBa U 00J1aCTH TPUMEHEHHUS.

Cma3zouHble Macia, IUIACTUYECKUE CMa3KH, TBEP/bIe CMa304uHble MaTepuaibl. CMa304HO-
OXJIAKJAIOLINE KUIKOCTH.

JpeBecHble MaTepHUabl.

Komnosunmonnsie wmatepuansl (KM). OOmas xapakTepucTHKa KOMIO3HIIMOHHBIX
MarepuasioB.  [ucnepcHo-ynpouennbie KM, crnoucteie KM,  BosokHucteie  KM.
Komno3unmonnsie maTepuanbl Ha MeTaUIMuecKoM U HeMerauimuecko ocHoBe. CAII
(crieyeHHBIE ~ ATIOMUHUEBBIE MOpouiku). Kepamuueckne KOMITO3ULIMOHHBIE —MaTEpUalIbl.
I'uGpuaHbIe KOMITO3UIIMOHHBIE MAaTEPHAIBL.

7.9xoHOMUYECKH 0OOCHOBAHHBIN BHIOOP MAaTEPHAIIOB ISl KOHKPETHBIX IIEJIEH.

Bb100p KOHCTPYKIIMOHHBIX MaTEpHalIOB JUIsl 0OOPYAOBAaHUS MPOU3BOJACTB XUMHUECKOU
IPOMBIIUIEHHOCTH, HepTeXMMHMM W  OHMOTEXHOJOTHMH.  ODKOJOTMYECKHEe, DJHepro- u
pecypcocOeperaroue acleKkThl MaTepHaOBEICHHS U 3aIlIUTHl METAJUIOB OT KOPPO3HUH.

4. O0beM y4eOHOM JUCHHUIIMHBI
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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 AaHAJIN32 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 NPUMEHSEMbIX B MPOMBIIUIEHHOCTH U
HCCJIEIOBATENLCKON paboTe, a TaK)Ke KOMIIETCHIIMH, HEOOXOIUMBIX XHMHKaM-TEXHOJIOTaM BCEX
CHEIMAIbHOCTEH [l pellieHrs KOHKPETHBIX 33/1a4 XUMUYECKOTO aHaTN3a.

2. B pe3yJibTaTe 0CBOCHHS THCHUILIHHBI 00YYAIONIUICS 10JI2KEH

061a0emp CIETYIOIUMU KOMIETEHIIUSIMHU:

CIIOCOOHOCTBIO TPHUMEHSATH COBPEMEHHBIE METOJBI HCCIEAOBAHUS TEXHOJIOTHUECKUX
MPOLECCOB U TMPUPOAHBIX Cpel, HCIONb30BaTh KOMIIBIOTEPHBIE CpEACTBA B HAy4yHO-
uccienoarensckoit padore (I1K-14);

CIIOCOOHOCTBIO  TUIAHUPOBAaTh  SKCIEPUMEHTAJIbHbIE  HCCIEJOBAHMS,  IOJIy4aTh,
00pabaTbIBaTh U aHAJTM3UPOBATh MoNydeHHbIe pe3ynbTatsl (I1K-15);

3namo:

— TeopeTUYecKre OCHOBBI MeTo1I0B UM XA

- Iporecchl POPMUPOBAHUS AHATTUTUIECKOTO CUTHANA B pa3nuuHbix UMXA;

— paccMOTpEeHHE MPUHIIMIIOB U3MEPEHUH B CTAaHJAPTHBIX TPUOOpax;

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

Ymems:

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

dbeccroHanbHOU AeSITENLHOCTH JUIS PEIICHUsT KOHKPETHBIX XUMUKO-aHATTUTHYECKUX 3a-

Aad;

Bnaoemy:

- merogoJsiorueid UMXA, IMPOKO UCTOJIb3YEMBIX 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 JTUCUMIIIMHBI

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.
JlunelinbIil AUana3oH onpeaensieMbIX KoHeHTpanuii. CtanaapTHbIe 00pasbl coctaBa. OCHOBHBIC
AHAJTUTHKOMETPOJIOTHYECKUE XAPAKTEPUCTUKH METOJOB M PE3yJbTaTOB aHAJIN3a, CIIOCOOBI MX
OLICHKHU: Tmpezen oOHapyxXeHHs, KOd(h(ULIHMEHT YyBCTBUTEIBHOCTH, TPAaHUIBI IHAla30HOB
OIIpEAEIAEMBIX COACPKAHU, CEIEKTUBHOCTD, IPELIU3MOHHOCTb, IIPABUIIBHOCTD, KCIIPECCHOCTb.
Metonasl mpo6ooTOOpa, pa3aeneHuss 1 KOHIIEHTPUPOBAHUS BEIIECTB.

Metononorugs UMXA. ITpueMbl KOJIMYECTBEHHBIX U3MEPEHUN (METOJ IpaiyupOBOYHOMN
3aBHCHUMOCTH,. BHEIIHErO0 W BHYTPEHHEIro CTaHAapTa, METOJ J[100aBOK). AHaJIUTHYECKHUE U
METPOJIOTHUECKUE XAPAKTEPUCTUKU PA3IUYHBIX HWHCTPYMEHTAJIBHBIX MeToa0B. [loHsATHE 00
aTrTecToBaHHOM Mertoauke. [IpoOmemsl BeiOOpa Meroma aHanmmza. OOOOIECHHBIE CBEICHUS O
I'OCT P UCO 5725 (2002).

OO0mass  xapakTepuCTHMKa CHEKTpaJbHbIX  MeTonoB  aHanmuza. Kiaccuduxamms
CHEKTPAIbHBIX METOAOB aHaiu3a. [lomydyeHne XUMHKO-aHAJUTUYECKOH HWHGPOpMALUU MpU
B3aMMOJICHCTBUM 3JIEKTPOMAarHUTHOIO M3JIy4E€HUS C BEIIECTBOM. ATOMHAas M MOJEKYJspHas
CHeKTpocKomnusi. AOCOpOIIMOHHBIE M SMUCCUOHHBIE METO/IbI AaHATTN3A.

ATOMHO-3MUCCHOHHBIA CHEKTPaJIbHbIA aHalu3. TeopeThyecKkue OCHOBBI AaTOMHO-
HYMHCCHOHHOTO CHEKTPAIbHOTO aHanu3a. McTouHMKM BO30YyxaeHus crekrpoB. KauecTBeHHas
XapaKTepUCTHKA aHATUTUYECKOro CUTHaja. VIHTEHCHMBHOCTb CHEKTPaJbHBIX JIMHUK Kak Mepa
colepKaHusl dJIeMeHTa B MpoOe. DakTopbl, BIUSIONIME HAa HMHTEHCHBHOCTH CIEKTPaJIbHBIX
nuHaui. CroekTpanbHble MPUOOPBI W CIOCOOBI  PETUCTpPAIMU  CIEKTpa. paciudpoBKa
HYMHMCCHUOHHBIX CIIEKTPOB U UACHTU(DHUKAIMS SJIEMEHTOB 110 UX CIIEKTpaM. ATOMHO-3MHUCCHOHHBIN
aHaJIU3 C MHAYKTUBHO CBSI3aHHOMW IU1a3MoM. KosinuecTBeHHbIM aHaIN3. ATOMHO-3MHUCCHOHHAS
¢doromerpus miaaMeHu. ['a30Bble MIIaMeHa Kak BUJIbI HU3KOTEMIIEpaTypHOi mia3msbl. biok-cxema
mIaMeHHOTo (oTomMeTpa. BO3MOKHOCTH METO/Ia U €ro OrpaHuyYeHUss. AHUOHHBIM U KaTHOHHBIN
s dexter. O0IacTU MPUMEHEHUS.

AToMHO-abcopOnmonHass  cnektpomeTpusi. OOmas  XapakTepucThKa MeETola H
aHAJTUTHYECKOTO cUrHaia. [lormomnienre 3eKTpOMarHuTHOTO U3Ty4eHHsI CBOOOIHBIMU aTOMaMH.
brok-cxema mpubopa. VMcTtounuku MoHOXpomatmueckoro uziydeHus. CrocoObl aTOMH3alud
npoObl. CpaBHEHHE AHATTUTHUYECKUX XapaKTEPUCTHUK METOJOB aTOMHOW aOCOpOIMH M aTOMHOU
SMUCCHH.

AHanuThueckas MOJIEKYJISIpHasi CIEKTPOCKONMs. MeToapl ONTUYECKON MOJIEKYIISIPHON
CHEKTPOCKOMUHU. XapaKTepUCTUKa aHATUTUYECKOro curHaina. [lormomenue 3aeKTpOMarHuTHOTO
U3JIy4EHUs] MOJIEKYJIaMH. DJEKTPOHHBIE MEPEXOJbl M CHEKTPHI IMOIJIOMIEHUS MOJIEKYJ. 3aKOH
byrepa-Jlam6epra-bepa. Monspasiii koaddurment norsiomenus. CeKTpoPpoTOMETPUISCKUN 1
¢doromerpuueckuii ananu3. ONTUMU3ALUS YCIOBUNA aHATUTUYECKUX orpeneneHuil. OTKIOHEHUsS
oT 3akoHa byrepa-JlamOepra-bepa. Anmaparypa uist CieKTpo- U (POTOMETPHUIECKUX U3MEPECHHM.
TouyHoCTb pe3ynbTaToB (oTOMETpHUeCKUX omnpenencHui. Juddepennumansias (HoTomMeTpus.
MeTtob! crieKTpopOTOMETPHUUIECKOTO TUTPOBAHUSI.

OnyopumeTpudeckuid aHanu3. lIpuposa aHaIMTUYECKOro curHaia (IyopecleHIUd H
dochopecuenuu. KBaHTOBBII W JHEPreTUYECKUU BBIXOABL. DakTOpbl, BIUAIONINE HAa
UHTCHCUBHOCTh  (himyopecueHuuu. TemmepaTypHOoe W KOHIEHTpPAIIMOHHOE  TYHICHHE
¢dyopecueHIIMN. 3epKanbHas CUMMETPHS CIEKTPOB IMOTJIOLIEHUS W HUCIYCKaHUs (IIPaBHIIO
JlepmnHa). 3akoH BaBuioBa. Cxema ¢uyopuMeTpHUeCKUX H3MepeHHid. BriOop mepBUYHOTrO M
BTOPUYHOTO CBETOQMIBTPOB. [ pagynpoBoyHast 3aBUCUMOCTD U KOJTMYECTBEHHBIN 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. CpaBHUTENIbHAS XapaKTepUCTHKA
AHATUTUYECKUX CUTHAJIOB B TypOuANMeTpuu U Hedemomerpuu. TpeOoBaHMs, TPEIbIBISIEMBbIC K
HCITOJIb3YEMBIM AHATUTUYECKUM PEAKIUSAM.

OOmrast XapakTepUCTHKa IEKTPOXMMHUYECKHX 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.

KonaykTtomeTpuss M KOHIYKTOMETpHYECKOe THUTpoBaHue. OOmas XapaKTepUCTHKA
METOMA. AHAIUTUYECKUN CUTHAJI B KOHAYKTOMETPUHM. YIeiabHasi M  OSKBUBAJICHTHAas
JIEKTPONPOBOJHOCTh  PacTBOpPOB  3jeKTponuToB.  [loaBmwkHOocTh  MOHOB.  [lpsamas
KOHJIYKTOMETPHUSI M KOHIYKTOMETpHUYeckoe 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 NOTEHIIMOMETPUUYECKOE TUTPOBaHHUE. IHOUMKATOPHBIE AIIEKTPOIBI U
JIEKTPOABbl cpaBHeHHUs. lloTeHmmMan 3yekTpoja Kak aHAJIUTUYECKUM curHain. HMonomerpus.
HonnanoBckuit u  auddy3uoHHBId moTeHIMaNbl.  Kiaccudukanus HMOHOCEIEKTUBHBIX
ANEKTPOJIOB. YpaBHeHUe Hukonbckoro-Oi3enmana. MeToibl KOTMYECTBEHHBIX ONMpPENeNeHUN 1
ycnoBus ux npuMeHenus. [Ipsmas norenimomerpust (pH-merpusi, nonometpus). Bosmoxnoctu
metona. Meroiel TuTpoBaHus. OOpaboTKa KPUBBIX MOTEHIIMOMETPUIECKOTO TUTPOBAHHUSL.

BoasTamnepomerpuueckue metonbl aHanm3a. Kiaccuueckas mnossporpadwus. [lomsipo-
rpaMMbl. MHTEepripeTanysa noasporpaMM. OCTaTOYHBIM M KOHAEHCATOPHBIM TOKH. YpaBHEHHE
noysiporpaduaeckoit  BomHbI  [efipoBckoro-UnpkoBuua. [loTeHmuan  MOMYBOJIHBI — Kak
KayeCTBEHHAss  XapaKTepPUCTHUKAa  aHAJUTUYECKOro  CUTHaima. Bpibop u  Ha3HaueHHe
nossiporpadudeckoro  ¢ona. IlpemenvHbiii AU Y3MOHHBIH TOK KaK KOJUYECTBEHHAs
XapaKTEepUCTHKA aHAIWTUYECKOTO CHUTHaja. AmmepoMeTpudyeckoe TuTpoBanue. OoOmias
XapaKTepUCTHUKAa METOJa M aHAJUTHYECKOro curHaiga. BwiOop ycnoBuil ammepoMeTpruuecKux
u3Mmepennil. [lpuHuUnuanbHas cxemMa aMIepoMEeTpUIECKOro TUTpoBanus. KpuBblie TUTpOBaHUS.
[Ipumeps! MPaKTUYECKOTO UCIOAB30BAHUS METO/1A.

Kynonomerpuyeckuilt MeTos aHanmsa

Knaccudpukanus  metogoB  KynoHoMmeTpuu. KonuuecTBO — anleKkTpuyecTBa  Kak
aHanuTU4ecKui cur”ai. [Ipsmas KyJnoHOMETpHs M KYJIOHOMETpPUUYECKOE TuUTpoBaHue. Pacuer
KOJIMYECTBA  DJIEKTPUYECTBA, 3aTPavY€HHOTO0  HA  DJJIEKTPOXUMHUYECKYKD  PEAKLHUIO.
Kynonomerpuueckoe turpoBanue. Bpibop Toka snekrponusza. [IpuHUMIUanbHAsS cxema
YCTAaHOBKHM I KYJIOHOMETPHUYECKOro TuTpoBaHUs. [IpakThueckoe NpHUMEHEHUE METoAa.
OnexTporpaBuMeTpudeckuii aHanu3. OOImas XapakTepuCTUKAa METOJa M aHATUTHYECKOTO
CUTHAJIA.

OOmast xapakTepuCTHKa XpoMaTorpapuyecKkux MeTOHOB. TeopeTndyeckue OCHOBBI
xpoMarorpaguieckux MeTonoB. Xpomatorpamma. [lapamerpsr ynepkuBanus. KadecTBeHHas u
KOJIMYECTBEHHAS XapaKTEPUCTUKH AHAIUTUYECKOTO CUTHANIA B KOJIOHOYHOW XpomaTorpaduu.
OU3NKO-XUMHUYECKHE OCHOBBI Xpomarorpadudeckoro mnporecca. Kraccupukauus MeTonoB
Xpomarorpauu MO arperaTHoMy COCTOSIHMIO (a3, 10 MEXaHHU3My pa3jeleHUus U Ccrocoly
obopmiienuss mporecca. CrenmeHb pa3feNeHWss W KpUTEpUH CeleKTUBHOCTH. Kpwurepuit
paszgenenus. OnTUMU3alUs TPOLIECCOB  paszzeneHuss cmecedl BemecTB.  KoadduumeHt
pactipenenenusi. OcHOBHOe ypaBHeHHE xpomarorpaduu. Css3b (GHOpMBI BBIXOAHOW KPUBOU C
U30TEPMOM  paclpeliesieHus B KOJOHOYHOW xpomarorpaduu. BricoTa, 5SKBHBajIeHTHas
TeopeTrueckoi Tapenke. Kuaernueckas Teopus xpomarorpaduu. Ypasaenue Ban-Jleemrepa.

lazoxkuakoctHast xpomartorpadus. OOmas xapakrepuctuka meroaa. [IpuHImMMMansHas
cXema ra3oBoro xpomarorpada. YcTpoiCTBO U Ha3HaueHue y3j10B xpomatorpada. TpeboBanus,
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NpeIbABIsEMbIE K HEMOJBIKHOM U MOJIBMKHOHN (azam. [lerekTopbl. MeToasl UACHTU(DUKAIINN
BEIIIECTB B Ta30BOM xpomarorpaduu. MaeHTHUUKAIMSA KOMIIOHEHTOB pa3/eliseMbIX CMeced ¢
MOMOIIBIO JIOTApU(PMHUUECKUX HHICKCOB yaep:kuBaHUs. CrocoObl KOJMYECTBEHHOTO AaHAIM3a.
[TpumMepsl MPaKTUYECKOTO UCIIOJIb30BAHUS ra30BON XpoMaTorpaduu.

XKunxoctHas xpomarorpadus. Knaccupukanus MeTon0B KUIKOCTHOW XpoMaTorpaduu.
Ocobennoctn  BOXX. IlpunnunumanpHas cxema JKHAKOCTHOrO xpomarorpada. Twumsl
nerektopoB B BOXX. KunkocrHoaacopounonnas BOXX. HopmansHo-(ha30oBbIil u obparieHo-
(da30BBIN BApUAHTHI: COPOCHTHI, ATIOEHTHI, pa3jieisieMble BemecTa. Y paBHeHue Hokca. Meroapl
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 ¢aszpl. OOmiee ypaBHEHHE, OIHCHIBAIOIICE
npoiiecc renb-xpomaTtorpadun. BosmoxHocTu renb-xpomarorpaduu. [Ipumepsl 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. AHAIU3 OPraHUYECKUX BEIIECTB. DJIEMEHTHBIN aHaJIu3.

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 PAIMOHAILHOTO
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 KOMIBIOTEpHON MartemaTtuku, B yacTHOCTH MATLAB u VBA, a Takxke
NpUOOpeTeHNnEe UMM MPAKTUYECKUX HABBIKOB Pa3paOOTKU JAHHBIX KOMIIBIOTEPHBIX MOJIENEH ¢
OJIHOBPEMEHHBIM pPEIICHHEM 3a/1a4 CTPYKTYPHOU U TTapaMeTPpUUIECKO HIeHTU(UKAIINH.

2. B pe3yabTaTe u3yuyeHHus JUCUMILIMHBI 0aKAJIaABP H0JIKEH:

Osnademsp cienyoMMUA KOMIIETCHIUSIMU:

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 MCCIIEAOBAHNS TEXHOIOTHUYECKUX
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
OKCIIEPUMEHTATBHBIX JaHHBIX; METOJbI ONMTHUMH3AINH XUMHUKO-TEXHOJOTHYECKUX MPOIECCOB C
MPUMEHEHUEM IMIIUPUUYECKUX U/UIU PU3NKO-XUMUYECKUX MOJEIEH;

Ymemos:

NPUMEHSTh W3BECTHbIE METOJbl BBIYMCIUTEIBHOW MaTEMaTHUKH U MaTeMaTH4ecKOil
CTaTHCTUKH JUISl PEIICHHs] KOHKPETHBIX 3aJad pacueTa, MOACITUPOBAHUSA, 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 MaTeMaTH4YeCKOW 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
MaTeMaTtuueckue mozenu. [IpumMenenre MeTo10I0rHH CUCTEMHOT'O aHaIM3a AJIs pelIeHus 3aaa4
MoJenupoBaHus. lIpuMeHeHWEe TPHUHIUIA «UEPHOTO  SAIUKa» TPU  MaTeMaTHIeCKOM
MOJIETUPOBAaHUU. ABTOMaTU3UPOBAHHBIE CUCTEMBI NMpUKIaAHON MHbopMaTuku. Mepapxuueckas
CTPYKTypa XHMHYECKUX TMPOM3BOJICTB M HX MareMarudeckux wmojeneil. I[Ipumenenue
KOMIIBIOTEPHBIX MOJENed XUMHYECKHX IPOLIECCOB MJsl aHaiu3a, ONTUMHU3ALMU U CHHTE3a
XUMHUKO-TEXHOJOTHYECKNX cucTteM. OCHOBHBIE TPHEMBI MATEMATHYECKOTO MOJCITUPOBAHUS:
SMITUPUYECKUHA, CTPYKTYPHBIN ((HPU3UKO-XUMHUYECKU) 1 KOMOMHUPOBAHHBIM (TEOPETHUCCKUH).
ITocTpoeHue cTaTMYECKUX U JUHAMUYECKMX Mojeneil. Pemenue npsaMbix 3agad. IIpoekTHbll 1
MOBEPOYHBIH (OIEHOYHBIN) pacueT mpoiieccoB. Pemenue oOpaTHbix 3amad. [lapamerpudeckas u
CTPYKTypHasi HJICHTU(UKAIMSI MATEeMAaTHYECKUX MOJeNeil. 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
IKCIEPUMEHTAIBHBIX 3aBUCUMOCTEN M IMOJYYEHMs] SMIMPHUUECKUX MOJENeH mIpoueccoB. Bumsl
KpuTepueB amnmpokcumanuu. Kputepuit merofa HauMEHbIIMX KBaapaToB. PemieHue 3amauu
alIIpOKCUMALMKM Ul HEJIIMHEWHBIX M JIMHEWHBIX [0 IapamerpaMm Mojeneil. MarpuyHnas
dbopMynupoBKa 3aaud anmnpoKCUMAali. AHATUTHUYECKUA U aJTOPUTMUYECKUN MOAXOJbI IS
pelIeHus 3ala4yd anmpoOKCHUMAlMK MJI JIMHEWHBIX M JMHEApU30BAHHBIX MOJIEIEH METOJIOM
HAaUMEHBIINX KBAJPaTOB;

. 3aKOH HOPMAJIBHOTO pacHpe/eNieHUs] MJIsi BEKTOPHBIX CIyYalHBIX BEIUYUHBI U
OTIpeNieIeHNe MX YHCIIOBBIX XapaKTePHCTUK. MaremMaTuyeckoe OXHJaHUE WM JTUCIIEePCHUs 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
koppensiuu. CTaTUCTUYECKUH TMOJIXOA K ONpPEIeNeHHIO OMMOOK M MOTPEUIHOCTed B
SKCIIEPUMEHTANIBHBIX TOYKaX U3MEPEHUI;

o PErPECCHOHHBI M KOPPESAILMOHHBIA aHAIN3 IS MOCTPOCHHS AMIUPHUYECKUX
MoJeNeli Ha OCHOBE MaHHBIX IAaCCUBHOTO JKcrepuMeHTa. [loHATHA (QYHKIUM OTKIMKA U
¢dakTopoB. OCHOBHBIE JOMYIICHUS PErPECCHOHHOIO M KOPPEISIMOHHOro aHanuza. Kpurepuu
NPOBEPKH OJHOPOAHOCTU aucnepcuidl. Bpibop BHIa ypaBHEHHMH perpeccuu, a TaKxke
onpezeneHue Ko3(pPUIMEHTOB pPerpeccud M HUX 3HAYMMOCTH C HCIOJB30BAHHUEM KpHUTEpUs
Creionenra. Ilpouenypa uckiIOYeHNsT HE3HAUUMBIX K03 duuuenToB perpeccun. OnpeneneHue
aJICKBaTHOCTHU PETPECCUOHHBIX MOJIENIEeN ¢ TTOMOIIIbI0 KpuTepust duiiepa;

o OCHOBHBIC TIOJIOXKEHUSI TEOPUU IUIaHUpPOBaHUA HKcrepuMeHToB (I): moiHbIHA
daxTopubiii skcnepument (IIPD) m obpaboTka ero pe3ynabTaroB. ONTHMaiIbHBIE CBOWCTBA
MaTpULIbl TJIAHUPOBAHUS U CBOWCTBO OpTOroHanbHOCTH. Omnpenenenue Kod3PHHUIMEHTOB
MOJiele, MX 3HAaYMMOCTM M IIPOBEpPKa aJeKBAaTHOCTH YypaBHEHHUs perpeccun. CBOMCTBO
poTaTabeTbHOCTH MOJIHOTO (DAKTOPHOTO IKCIIEPUMEHTA;

o OCHOBHBIC  TIOJIOKEHUS ~ Teopuu  IulaHupoBaHus  skcrepumeHTtoB  (II):
OpPTOTOHAJIBHBINA LIEHTPaNbHbIH KoMno3uuoHHbI mian (OLIKII) skcnepumenTtoB u o0paboTka
ero pesynpraToB. OOecredeHHe OPTOrOHAIBHOCTH MAaTpULbl IUIAHUPOBAHUS U OMIpEIeNIeHUE
BEJIMYMHBI 3BE3/IHOTO Tuieua. OnpeneneHue Kod3pPpUIneHToB MOAETH, UX 3HAYMMOCTH U OLIEHKa
aJICKBaTHOCTH ypaBHEHUSl perpeccuu. PacueTHoe BbIUMCIEHHE KOOPAMHAT TOYKH ONTHUMYyMa
(9KcTpeMyMma);

o ONTUMHU3AIMS IKCIEPUMEHTAJIBHBIX MCCIEAOBAaHUNA C TNPUMEHEHHEM MeEeToja
bokca-Buibcona. OCHOBHBIE MOAXOAbI K ONTUMH3ALMHU SKCIEPUMEHTAIBHBIX HCCIEIOBAHUIM.
DKCIepUMEHTAbHO-CTAaTUCTHYECKU MeTon. CTpaTerusi IBMXKEHUS K ONTUMYMY II€JICBOU
byakuun (PyHKIIMM  OTKJIHMKA) TPAIUEHTHBIM METOOM. KpuTepuu MOCTHKEHUS «IIOUYTH
CTaIlMOHAPHON 00JacTW» M METOJBI YTOUHEHUS TOJIOKEHUSI ONTUMAIbHONW TOYKU B (DAKTOPHOM
MIPOCTPAHCTBE.

3.3. IlocTpoenne GU3NKO-XMMUUYECKUX MOJIENeil:

o 3Tanbl MaTEMAaTUYECKOro MoJenupoBanus. GopMyIupoBKa TMIOTE3, OCTPOCHHE
MaTeMaTHYECKOT0 OMHMCAaHUs, pPa3padoTKa MOJECIHUPYIONIEro alropuT™Ma, IPOBEpKa aIeKBaTHOCTH
MOJIETM W WISHTU(PUKALUS HX TMapaMeTPOB, PACUETHBIC HCCICIOBAHMS (BBIYUCIUTEIHHBIN
SKCTICPUMEHT);

. COCTaBJICHHE CHUCTEM YpPAaBHEHUN MaTEMAaTHUYECKOTO OIHCAHUS IPOLECCOB U
pa3paboTka (BBIOOp) QJITOPUTMOB HX peIIeHUs. BIIOYHBIH NPUHIUIT MOCTPOSHUS CTPYKTYPHBIX
MaTreMaTthdeckux Mmozeneid. O000IeHHOe ONMMCaHue IBWIKEHUS TMOTOKOB (a3 B ammapaTrax ¢
NOMOUIbI0  TUAPOJMHAMMUYECKHUX  MOJEJIEH,  YYUTHIBAIOIIUX  COCPENOTOYEHHbIE U
pacrnpenelieHHble MCTOYHUKM BellecTBa W 3HEpruu (Temaorhl). JlokaiabHbIE MHTEHCHBHOCTH
UCTOYHHKOB BEIIECTBA M TEIUIOTHI B IOTOKaX, COOTBETCTBYIOUIME pa3IUYHBIM (HUIUKO-
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XUMHYCCKUX TIpOoIECCaM. OCHOBHBIE THIIBI ypaBHeHI/Iﬁ MaAaTEMATHYCCKOI'O OIIMCaHHuA XHUMHKO-

TEXHOJIOTHYECKUX IPOLECCOB — KOHEYHbIE, OOBIKHOBEHHbIE nuddepeHnanbHbe U
nuddepeHImaIbHbe YpaBHEHHUS B YACTHBIX MPOU3BOAHBIX;
. MaTE€MaTHYECKOE MOJIEIUPOBAHUE CTALlMOHAPHBIX W JIMHAMHYECKUX PEKHUMOB

THJIPABIUYECKUX MPOIIECCOB B TPYOOIIPOBOAHBIX CUCTEMAX, INTOOANBHBIC M JEKOMITO3UIIMOHHbIE
METO/bl PEUICHUS CUCTEM HEJIMHEMHBIX YPAaBHEHUM, a TaKXKe SBHbIE W HESIBHBIE METOMbI
YHCJICHHOTO PELICHHsI CUCTEM OOBIKHOBEHHBIX IU((epeHIanbHbIX ypaBHeHHH. CocTaBieHue
YpaBHEHHUH MaTeMaTH4ecKoro omucaHusi mnpouecca. I[loctpoenne MHDOPMALMOHHBIX MaTpPHUIL
MaTeMaTHYECKUX MOJENeH Ui BBIOOpa OOILIEro airoputMa pEUIeHUs — MOICTUPYIOIIEro
anroput™ma. Peanuzanuss ~ alropuTMOB  pEIIEHUS ~ HEIMHEWHBIX U OOBIKHOBEHHBIX
muddepeHMaIbHbBIX ypaBHeHU. Onucanue crannoHapHbIX pexuMoB XTIl ¢ mpumeneHnem
CHCTEM JIMHEMHBIX W HEJIWHEWHBIX ypaBHEHHUU. WTepalMoHHbIE aNrOPUTMBI PEUICHUS.
[Ipumenenne MeToqoB MpocThiX HTepauuii U HproToHa-Padcona mis momydeHHs perieHUs.
[IpobGnema cxoauMMOCTH TIpoliecca penieHus. J{eKOMMO3UITMOHHBIM METOJ PEIICHUS CIIOXKHBIX
CHCTEM KOHEUHBIX ypaBHeHMH. [locTpoeHune wHH-GOpMAIIMOHHON MAaTpHUIBl Ui BBHIOOpPA
ONTUMAJIFHOTO aJropuTMa peuieHus 3agadu. [lonsrue xectkoctu cucteMm 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 pPELICHHS JKECTKUX CUCTeM JudepeHInaTbHbIX
ypaBHeHUH. OnpeneneHus mara MHTErpupoBaHus UTEPALIMOHHBIM MeToaoM. MetonoB KpaHka-
Hukonbscona (MeTop Tpanenwii);

. MaTreMaTH4eCKOEe  MOJEIMPOBAaHUE  CTALMOHAPHBIX  PEKHMOB  IPOLIECCOB
TEIUIONepelayd B IUIACTMHYATBIX UM 3MEEBHMKOBBIX TEIJIOOOMEHHUKaX. MaTeMaTudeckoe
OIKMCaHUE MPOLIECCOB C IPUMEHEHHEM MOJeiel UAeaTbHOTr0 CMEIIEHUS U BhITecHeHus. BbiOop u
rpaduyeckoe MpeaCTaBlIieHHEe AITrOPUTMOB perieHus. [IpuMeHeHue CTaHIapTHBIX METOJIOB
BBIYMCIINTEIILHON MAaTEMAaTHKU JJIs PEIICHUS 3a/1a4;

o MaTEMaTHYECKOE MOJEIMPOBAHUE CTAllMOHAPHBIX  PEXHMOB IIPOLIECCOB
TEIUIONEepelaud B NMPSMOTOYHBIX M MPOTUBOTOYHBIX TPYOUATHIX TEIMJIOOOMEHHUKOB, pEIIEHUE
3agaun  Komm wu  KkpaeBoil 3amaud NP HMHTETPUPOBAHMM  CUCTEM  OOBIKHOBEHHBIX
muddepeHIMaIbHbBIX ypaBHEHUH. MaTemMaTnyeckoe OMHMCaHUe MPOIECCOB C MPUMEHEHUEM
MoJieel uaeaibHoro BeiTecHeHus. Pemenue 3agaun Komm u kpaeBoit 3agaun. [IpeacraBnenue
QITOPUTMOB  BBIYMCICHHA B BHJIE HWH(POPMALMOHHON MATpPHIBI CHCTEMBl ypaBHEHHH
MaTEeMaTUYeCKOr0 OMHUCaHUs M OJOK-cXxeM pacueTroB. Maremarmdeckoe omucanue XTII ¢
IPUMEHEHHEM CHUCTeM OOBIKHOBEHHBIX Ju(depeHtnanbHpix ypaBHeHHNA. Onrcanne 00bEeKTOB ¢
pacrpenesieHHbIMA B NPOCTpPaHCTBE MapamerpamMu. POpMynHpOBKa HAYaJIbHBIX M KPaEBBIX
yCclIOBUM 3aja4 penieHus. UucineHHbld anroputMm 1-ro nopsaka Juist pemieHus 3agaun Komm.
Metoa «IpuCTpeNKu» ISl PEIICHUs KPaeBOW 3aauu;

J MaTEMaTHYECKOE MOJEIMPOBAHUE CTAllMOHAPHBIX PEXHUMOB IPOLECCOB B
peakTtopax ¢ Mewankod. OnucaHue MHMKPOKMHETHYECKMX 3aKOHOMEPHOCTEM IPOTEKaHMs
MPOU3BOJIBHBIX CIOXKHBIX XUMHUYECKUX pPEaKIHi B KUIKOW (ase Ajii MHOTOKOMIIOHEHTHBIX
cucteM. OrmpeneneHne KIIOUEBbIX KOMIIOHEHTOB CIIOXKHBIX XMMHMUYECKHUX PEaKIUi c
NPUMEHEHHEM METOJIOB JIMHEWHOM anreOpsl - paHroB MATpPHUI] CTEXHOMETPUYECKHUX
K03 puLIMEeHTOB peaknuu. MaremaTHueckoe OnMcaHue peakTOPHOro mporiecca ¢ pyOarikon s
MIPOU3BOJILHON CXeMbl IPOTEKAHUsI XMMUUYECKOH peakinu. BbpiOoOp aaropuTMoB pemieHus 3a1adu
C MpUMEHEHHEM MH(OPMAIIMOHHONW MaTPULIBI CUCTEMBI YPaBHEHHIH MaTeMaTHUECKOTO OMUCAHUS
U TIPEJICTABIICHUS aIrOPUTMA PEHICHHSI C TOMOUIBIO OJIOK-CXEMBI pacuera Impolecca;

. MaTeMaTUYeCKOe MOJEIUPOBAHNE HECTAI[MOHAPHBIX PEKHUMOB IPOILECCOB B
peakTopax ¢ Memankoil. Maremaruueckasi MOCTaHOBKA 3aJauM ISl PEaKIUU C MPOU3BOJIBHOMN
crexuoMerpuueckon cxemoil. dopmynupoBka 3amauum Komum — 3agau ¢ HadalbHBIMHU

66



ycnoBUsAMU. Pa3HOCTHOE TpeacTaBlI€HUE CHCTEMBl OOBIKHOBEHHBIX UG (HepeHIIHaTbHBIX
ypaBHeHui. [locTpoenne WHGOPMAIMOHHOW MATpUIBl Il BBIOOpA ajiropuTMa pEIICHHUS.
I'paduueckoe mpeacTaBaeHUE AITOPUTMA PEIICHUs B BHJIE OJOK-CXEMBI pacyera;

. MaTEeMaTHYeCKoe MOJEIMPOBAaHUE CTAllMOHAPHBIX PEXKUMOB B TpyOUaTHIX
peakTopax ¢ NpsSMOTOYHBIM M ITPOTUBOTOYHBIM JBM)KEHUEM TEIJIOHOCUTENEH. MaTemaTuueckas
MMOCTAHOBKA 33J1a4d JJIsl PEAKI[UM C KOHKPETHOW CTEXMOMETpUYECKoil cxeMor. dopmynupoBka
3ajaun Komm — 3aauyu ¢ HayaldbHBIMHM YCJIOBHUSIMA M KPAeBOM 3aJauyM — 3aJa4d C KPaeBbIMU
ycloBUsIMU. PasHOCTHOE TpelCTaBlI€HHE CUCTEM OOBIKHOBEHHBIX U (epeHInalIbHbIX
ypaBHeHmid. [locTpoeHne WHQPOPMALMOHHBIX MATPHIl JUIs BbIOOpAa aJrOpUTMOB pEILICHHS.
['padmyeckoe mpencTaBieHUe aITOPUTMOB PELICHUS B BUE OJIOK-CXEMbl PacyeTa;

. MaTEMaTHYECKOE MOJEIMPOBAHUE HECTALMOHAPHBIX PEKUMOB IPOLIECCOB B
TpyOUaThIX peakTOpax W YHCICHHbIE AaNTOPUTMBI TUCKPETU3AIMH JJsl PELICHUS CUCTEM
muddepeHIMaNbHbIX YpaBHEHU € YaCTHBIMHU NPOM3BOAHBIMU. MaremaTHueckas MOCTaHOBKA
3a/1a4U I PEaKUU C KOHKPETHON CTEXUOMETPUUECKOU cXxemMoi. POpMyIMpOBKa HaYaIbHBIX U
rpaHuyHbIX  ycioBuil. [IuddepeHnuanbuple ypaBHEHHS B  YacTHBIX MPOU3BOAHBIX -
SIUTMIITUYECKOT0, TMapaboIM4eckoro W THUIEepOOINYeCKOr0 THIOB. AJTOPUTMBI  PELICHHUS
ypaBHEHUU mapaboiuyeckoro tuma. MaTemaruueckas MOJENlb XMUMHUYECKOTO MpEeBpalleHUs B
U30TEPMHUYECKUX YCIOBHUSX JJISI HECTAIMOHAPHOI'O Mpollecca B TPyOUaThIX amlmaparax ¢ y4eToM
MPOJOJIBHOTO TEPEeMENIMBAHUS U C TPUMEHEHUEM 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
¢dazoBOro paBHOBecHs U IIpolEcca MAacCOolepelayd 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 a0copOnuM 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 TEPMOAUHAMUYECKHMH, TEXHOJOTHMYECKUMH,
SKOHOMHYECKHMH, TEXHUKO-3KOHOMHUYECKUMH U SKOJIOTMYECKUMHU KPUTEPUSIMH ONTUMAJIBbHOCTH.
OnTtumaneneie pecypcocOeperatonue XTII. Bbeibop kpuTepueB ONTHMATbHOCTH (IIENEBBIX
byakumii). DopMyTUpOBKa MHOTOKPUTEpPHANIBHOW 3amayn  onTumusanuu. 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 ONTUMU3ALUK HYJIEBOTO, IEPBOTO U BTOPOTO MOPSIKOB.
CUMIUIEKCHBIE, CIIy4yallHbl€ W TpPaJUEHTHbIE METOAbl MHOTOMEpPHOW ONTUMH3auu. Meron
mrpadHbIX GYyHKINH.

3.5. 3aknroyeHue:

. IIpUMeHeHne KoMIbIoTepHbIX Monened XTIl npu npoekTupoBaHMM XMMHYECKUX
npousBogcTB — B CAIIP. 3agaun cuctem aBromaTusupoBaHHoro npoextuposanus (CAIIP) u
CTPYKTypa CHCTEM KOMIIBIOTEpHOTO MpoekTupoBanus. MHdopMannoHHOE M MaTeMaTH4ecKoe
obecnieuenne CAIIP. ABTOMaTH3UpPOBaHHOE 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 JUCHUIIIIMHBI 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 po01eMbl PAMOHAJIBLHOT0 HCNI0Jb30BaHus pecypcos (b1.B.10)
1. Heap AucUMMIMHBI — IPUOOPETEHHE CTYACHTaAMU 3HAHUI O CTPOCHHUU OPTaHUYECKHUX
COCMHEHUHN, OCHOBHBIX XHMMHUYECKUX CBOMCTBAaX pAa3JIMYHBIX KJIACCOB
COCMHEHUH U METOaX MX MOIY4EHUSs, KaK IPOMBIIUICHHBIX, TaK ¥ TaOOpaTOPHBIX.
2. B pe3yabTare n3yueHusi AMCUMILIMHBI CTYIEHT J10JI5KEeH:
Oénaoams cnenyrommmu npodeccuoHanbHbIMU KomreTeHusamu (I1K):
- CIHOCOOHOCTBIO OCYIIECTBIISITH TEXHOJOIMYECKHUH TMPOLECC B COOTBETCTBUH C
PErIIaMCHTOM U HCIIOJIB30BATh TCXHUUYCCKHUEC CPCACTBA IAJIA U3MCPCHHA OCHOBHBIX 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
COCIIMHECHU;

— 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 OPIraHMYECKUX COCTUHEHUMN, 3aIaHHOT'O CTPOCHHS;

Bnaoemo:

— OCHOBaMH HOMEHKJIATYphI U KIIACCU(UKAIIUN OPTaHUYECKUX COCAMHECHU;

— OCHOBHBIMH T€OPETHYECCKUMU TIPEACTABICHUSIMU B OPTaHUUECKONU XUMUU;

— HaBbIKAMU OOOCHOBAaHUS PAIMOHATBHBIX CIOCOOOB TOJYUYEHUS OPTraHUYECKHUX

BEIIIECTB.
3. Kparkoe conep:kanue IMCIUNIHHBI
["anoreHonpon3BOgHEIE. Knaccudukamms. Howmenxkiarypa. AJKuII- u

AUTWITATOTeHUIbl.apOMaTHUecKue  ramoreHuasl.  M3omepus.  Homenkmatypa.  CrocoObl
nonydeHus. [IpocTpaHcTBeHHOE M 3JIEKTpOHHOE cTpoeHue. dusnueckue cBoicTBa. Peakunu
HYKJICOMIHHOTO 3aMelieHusi W oTmierieHus. [loHsTHe HYyKIeOUIHPHOCTH W OCHOBHOCTHU
peareHToB. AMOUJICHTHBIE HYKJICO(PUIbHBIE PEareHTHI.

MerauiopraHuyeckue  CO€OUHEHMSA. Tumbl  CBSA3€M B DJIEMEHTOPTAaHUYECKHUX
coemuHeHUAX. CrocoObl TMOMy4YeHUs JIUTUA- W MarHUHOPraHWYECKUX coeauHeHui. Peaxius
I'punbspa, mexanusM. Peakiiuu ¢ kapOOHMIBHBIMEA COSTUHECHUSIMU.

Crouptel. @Denomnbl. [IpocThie 3dupbl. DnokcucoequHEHUs. AJBIETHABI, KETOHBI.
KapOoHOBBIE KHCIOTHI M WX MPOU3BOJHBEIC. B KaXIOM KJlacce paccMaTpUBAIOTCS CICTYIOIINE
paszenbl: HM30MEpHUs, HOMEHKJIAaTypa, (QHU3WYeCKHe U XHUMHUYECKHE CBOMCTBA, CIIOCOOBI
MOJTy4YeHHs. MeXaHu3Mbl pEakIui.

Manonoseiii 3¢up. Ilomyuenne. Ctpoenune, CH-KucmotHocts. Peaknum koHmeHcanuu
MaJIOHOBOTO 3(Hipa ¥ MAJIOHOBOW KHUCIOTHI C albIeruaaMu. AMHHOKHUCIOTHL. [[ukapOOHOBBIE
KHCJIOTBI.

A3oTcoaepikaiiue COeIUHEHUSI. Hutpocoenunenus. Amunbl. B kaxgom kiacce
paccMmaTpuBaroTCs CIeAYIONIUe pa3elibl: H30Mepus, HOMEHKIATypa, (GU3HUUECKUe U XUMUYECKHE
CBOWCTBA, CIIOCOOBI MoTyueHus. MeXaHU3Mbl peakLui.

A3a- 1 TMa30COeIUHEHN

[lonyuenue nua3o0COEAVMHEHUN pPEaKUMEH [OUAa30THUPOBAHUA: YCIOBUS IIPOBEICHUS
peakuuu U MexaHu3M. Du3Myeckue CBOMCTBA. XHUMHUYECKHEe CBoOicTBa. 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
Buz y4eOHo# 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 - -
CamocrositesbHas 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;

- YSICHUTb Ba)KHOCTh YCTAHOBJICHUS MEXaHU3Ma U METOJOB HAXOXKIEHUsI CKOPOCTEHN
XUMUYECKHUX PEaKUUH JUIsl UX MPAKTUYECKOW peann3aluy;

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

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

Oonaoamp cienyOmUMU KOMIETCHIIUSIMHA:

- CIIOCOOHOCTBIO ~ WCIOJIb30BAaTh  OCHOBHBIE  3aKOHBI ~ €CTECTBEHHOHAYUYHBIX
TUCIUIUIMH B TPO(ecCHOHANBHON NeATeNhbHOCTH, MPUMEHSATh METOJbl MAaTEeMaTHYEeCKOTO
aHaJM3a U MOACIIMPOBAHUS, TEOPETUUECKOTO U dKCTIepuMeHTaIbHOTo rccnenoBanus (OI1K-2);

- CIOCOOHOCTBIO TUIAHUPOBATH SKCIIEPUMEHTAIBHBIC WCCIIEIOBAHUS, TONTYYaTh,
00pabaTbIBaTh U aHATU3UPOBATh MOTydeHHbIe pe3yibTatsl (I1K-15).

3uamop:

- OTIUYUTETHFHBIE OCOOCHHOCTH B TIOBEJICHUU PACTBOPOB AIICKTPOJIUTOB, CBSI3aHHBIC
C IPOXO0XKJICHUEM 3JIEKTPUUYECKOTO TOKA;

- TEOPUIO FAJIbBAHUYECKUX SIBJICHUN;

- TEOPUM KHUHETHUKH, IYTH TEOPETHUYECKOrO0 pacdyera CKOPOCTEH XUMHUYECKUX
peakIuil ¥ OTPAaHUYECHHS B IPUMEHUMOCTH PACUYETHBIX METOJOB;

- OCHOBBI TEOpUH (HOTOXMMHYECKMX M IICMHBIX pPEaKIuii, OCOOEHHOCTH WX
CTaJUINHOTO NPOTEKAHU U YCIOBUS OCYILECTBIICHNUS;

- OCHOBHBIE€ Y€PThl TOMOT€HHOT'O U T€TEPOre€HHOr0 KaTain3a, MPUYMHBI YCKOPEHUs
XUMHUYECKOT0 MpoIiecca B MPUCYTCTBUH KaTaIU3aTopa.

Ymemos:
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- IIPUMEHSTh KOHAYKTOMETPUYECKUE U IOTECHIMOMETPUUYECKUE H3MEPEHUS JUIsl
orpezeNieHus] TePMOJAMHAMUYECKUX (PYHKIMA XMMHUUYECKUX PEaKIMi, KOHCTAHTHI IUCCOIMAIINH,
IIPOU3BENEHUS PACTBOPUMOCTH, pH pacTBOpOB U T.1.

- [IPUMEHATh ~ TEOPETHUYECKHE 3HAHUS WM DKCIIEPUMEHTAJIBHBIE  METOJBI
uccienoBaHus (U3MUECKON XUMHUHM Ul PELICHUS BONPOCOB, BO3ZHUKAIOIIMX MPH H3YYEHUU
KMHETUKH XMMHYECKHUX PEaKIIMii;

- MIPOBOJIUTh AHAIM3 M KPUTUYECKH OLICHUBATH IOJYYECHHbBIE 3KCIEPUMEHTAIbHBIC
JaHHbIE, 00001IaTh U JeNIaTh 000CHOBAHHBIC BHIBOBI HA 0a3e MPOBEAEHHBIX OTBITOB.

Bnaoemp:

- KOMILUIEKCOM COBPEMEHHBIX JJIEKTPOXUMHUYECKUX METOJIOB HCCIEAOBAHUS IS
OnpeeNeHUs] TEPMOIUHAMMYECKUX XapaKTEPUCTUK JIEKTPOIIMTOB U XUMUYECKHUX PEaKLINN;

- METOJIaMU  ONPENEICHHUs] TNOpsAJKa M CKOPOCTH pEaKLUu, YCTaHOBJIECHMS
JUMUTHPYIOIIEH CTAIUA U MEXaHU3Ma U3y4acMOU XUMHUUECKOU peaKkiivy;

- HaBBIKAMHUCOCTABJICHUS] TaJbBAHUYECKUX D3JIEMEHTOB Il LIEJIEd OIpEeAesICHUs
TEPMOJIMHAMUYECKUX XAPAKTEPUCTHUK U KOHCTAHT PABHOBECHS UCCIIEYEMOM pEAKINU;

- 3HAHHUSAMHM OCHOBHBIX 3aKOHOB XMMHYECKONW KHUHETHKH, BIUSHUSA PpPa3IUYHbIX
(bakTopoB (TeMmepaTypsl, JaBJICHUS, KaTalu3aTopa) Ha CKOPOCTh XMMUYECKON PEaKInu.

3. KpaTrkoe comepkanue Q1 CUUIIITHHbBI

PactBopel 3nekTponuToB. nekTpoctarnueckas Tteopus JleOas-Xrokkems. Pacuer
AKTUBHOCTH U CPEJHUX MOHHBIX KOA((UIMEHTOB aKTUBHOCTH CHIJIBHBIX 3JIEKTPOJIUTOB B
pa30aBiIeHHBIX M KOHIICHTPUPOBAHHBIX PACTBOPOB M PACTBOpPAX YMEPEHHON KOHIIEHTpAIUH.
VYnenbHasg U MoJIsipHasl JIEKTPUYECKHUE MPOBOAUMOCTH. CKOPOCTh JBMKEHUS U IOJBUKHOCTH
MOHOB. [IpenenbHbIE MOJSPHBIE 3JIEKTPOINPOBOJIHOCTH MOHOB. 3aKOH HE3aBUCHMOIO JBUKECHUS
noHoB Konbpayma. [Ipumenenne usmMepeHnil 3JeKTpUIeCcKoi POBOJAUMOCTH JUIsl ONPEAEIICHUS
CTEMEeHH U KOHCTAHThI AUCCOIMAIINU CIa0bIX AIEKTPOJIUTOB.

DNeKTpOXUMHUYECKHE cUCTeMBbI (11enu). Bo3HMKHOBEHNE cKauka MOTEHIIMajla HarpaHuIe
pazaena npoBogHukoB Iu Ilpona. J[BOMHONM 31€KTpUUECKMM ClOW. DJIEKTPOABMIKYILIAS CHIA
raJlbBaHUYECKOIO0  AJIEMEHTA, JJEKTPOJHBIM MOTEHHHAI. TepMoaMHaAMUYEeCKass TeOpHs
raJbBaHUYECKUX SBJICHUH, ypaBHeHHe HepHcTa. Onekrpoxumuueckas (opMa OCHOBHOTO
YpaBHEHUS TEPMOJIUHAMUKH, TemriepaTypHbiii kodddunment SJC. Dnexrponst 1 wullpona,
ra3oBbl€ U OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE AIEKTPOAbI. THUIBI TaJbBaHUYECKUX DJIEMEHTOB!
XUMHUYECKHE, KOHIIEHTPALUOHHbBIE, C IEPEHOCOM U 0€3 mepeHoca. XUMUYeCKUe UICTOYHUKHU TOKa,
TOIINBHBIE 3JIEMEHTHI.

Xumuueckasi KuHeTuka. CKOpOCTh XMMHUYECKON peakiuy, KOHCTaHTa CKOPOCTH, MOPSIOK
U MOJIEKYJISAPHOCTh peakiuu. KuHernka HeoOpaTuMbIx peakiuil 1-ro, 2-ro, 3-ro u HyJI€BOTO
nopsaakoB. uddepeHunanbHple ¥ UHTETpalibHbIE METOJbI OIpENeeHHs] MOPAIKAa pPEaKIHU.
Cnoxuple peakuuu. [IpyHIMI  HE3aBUCHMMOIO MPOTEKAHUS 3JIEMEHTAPHBIX  PEaKLUM.
OOparumble, TMapauiebHBIE W TOCJEAOBATENIbHBIC peaknuu |-ro mopsaka. BrusHue
TEMIIepaTypbl Ha CKOPOCTb peakiuH, NpudimkeHHoe mpaswio Baur-I'odpda. YpaBhenue
Appenunyca, nuddepeHanbHas U UHTErpaibHble (OPMbI ypaBHEHHUS. OKCIIOHEHIMabHAs
¢dopma ypaBHEHHSI AppeHryca. DHEPrusl aKTUBALUHU U MIPEIIKCIOHEHIIMATbHBII MHOKHUTEb.

Teopun XMMHUYECKOW KUHETUKU: TEOPHUS aKTUBHBIX COYJApPEHUN U TEOpHUs MEPEXOTHOIO
cocrosgnuss TIIC (akTUBMPOBAaHHOTO KOMILJIEKCA). OHTAJBIMA W DHTPONHS AaKTHUBALUH.
DOTOXUMHUYECKHE peaKkInHu. XuMudeckue u (porodusmueckre cTaauu, BTOPUYHBIE MPOLECCHI.
Kunernka ¢oroxumuueckux peakunid. CeHCHOMIM3MPOBAHHBIE (POTOXMMUYECKHE pEaKIUH.
[lenHble peakuuu, MEXaHU3Mbl 3apOXKIEHUS, Pa3BUTUS W 0OphiBa 1enu. Hepa3BeTBieHHbIE U
pPa3BETBIIEHHBIE LIEMIHbIE peakuuu. BeposATHOCTHasT TeopHsl Ppa3BETBIEHHBIX pEaKLUil.
[IpenenbHbIE SBIEHNS B IEMHBIX PEAKLINAX, HUKHUN U BEPXHUU MTPEEIIbl BOCIUIAMEHEHUSI.

Karamus. I'omoreHHmlli u rereporeHHbli Karanu3. (OCHOBHBIE 3aKOHOMEPHOCTH
KATATUTUYECKUX peakuui. BnusHue katanuzaropa Ha TEPMOJAMHAMUYECKHE M KUHETUYECKHE
napaMmeTpsl peakiuu. CeleKTUBHOCTh KaTalu3aTopa, KaTaIuTH4YeCKasi akTUBHOCTh. | OMOTreHHBbII
katanu3. CIUTHBIA W pa3feibHbId MEXaHU3Mbl KaTaIUTUYECKOTO JCHCTBUS. DHEPreTUYECKUE
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qUarpaMMbl  B3aUMOJCWCTBHSI peareHToB ¢ KatanuszaropoM. OOmmii u crnenuduyueckuit
KHCJIOTHO-OCHOBHOM KaTaJuns. Karanus KOMILJIEKCaMH MIEPEXOIHBIX METaJIOB.
DepMEHTAaTUBHBIN KaTalnu3. l'eTeporeHHbI KaTanu3. TUIbl T€TEpOTreHHBIX KaTaJIU3aTOPOB.
3aKOH JIEUCTBYIOIINUX MOBEPXHOCTEN. KHHETHKA reTepOreHHbIX peaKIHii.

4. O0beM yueOHOM JTUCUUIIJIMHBI

. B 324eTHBIX B aKajeM.
Buabl yueOHol padoThI
eIMHULAX yacax

O0mas TpyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY 5.0 180
IJIAHY ’

AyIMTOpHBIEC 3aAHATHS: 1,78 64
Jlexmm (Jlek) 0,89 32
[Tpaktuueckue 3ansatus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,22 80

Bua koHTpoOJIA: 3aUueT / IK3aMeH s3k3ameH (1,0) 3k3ameH (36)

B 3aY€THBIX B aCTPOHOM.

Buabl yueOHol padoThI

eIUHHUIAX yacax
O01mas Tpya10eMKOCTh JUCHUIIMHBI 10 Y4eOHOMY 5,0 135
IUIAHY

AyIHMTOpHBIC 3aHATHS: 1,78 48
Jlexuuu (Jlek) 0,89 24
[Tpaktuueckue 3ausatus (113) 0,89 24
CamocrositenbHas padora (CP): 2,22 60

Bua xonTpoJa: 3auer / 3k3aMeH s3k3ameH (1,0) 3K3aMeH (27)

AHHOTAUUSA AUCHUTIMHBI
JlabopaTopHbIii NpakTHKYM N0 oprannyeckoi xumuu (b1.B. 12)

1. Heap AMCHUIUIMHBI — IPHOOPETEHNE CTYJICHTAMU OCHOBHBIX CHHTE3a OpPraHMYECKHX
BEIIECTB.

2. B pe3yabTare H3y4eHus JUCUUIIIMHBI CTYIEHT J0JIKeH::

Oobnadamp cnegyomuMU KOMIETEHIIUSIMH:

- CIIOCOOHOCTBIO OCYLIECTBIATh TEXHOJOTMUYECKMM IpOLECC B COOTBETCTBUH C
pEeraaMeHTOM M HCIIOJIb30BATh TEXHUYECKUE CPEACTBA AJII U3MEPEHMSI OCHOBHBIX IIapaMeTpOB
TEXHOJIOTHYECKOTO TPOoIIecca, CBOMCTB chIpbs U npoaykiuu (I1K-1);

- CIOCOOHOCTBIO CIEOUTHh 3@ BBINOJHEHHEM IPaBHJI TEXHUKU O€30MacHOCTH,
IPOM3BOJICTBEHHON CAaHUTapuy, IOXKapHOH O€30MacHOCTH W HOPM OXpaHbl TpyJa Ha
npennpusatusax (I11K-6);

- TOTOBHOCTBIO M3ydaThb HAYYHO-TEXHHYECKYI0 HH(OpMALHIO,
OTEUYECTBEHHBII U 3apyOeKHBIN OMBIT 0 TemaTuke uccienopanuit (I1K-13)

- CIIOCOOHOCTBIO IUIAHUPOBATh SKCIIEPUMEHTAIbHBIE HCCIENIOBaHMS, I0JIy4yaTh,
00pabaTbIBaTh U aHAJTU3UPOBATh MONydeHHbIe pe3yibTatsl (I1K-15).

3uamop:

- TEXHUKY 0€30MacCHOCTH B TaOOpaTOPHH OpPraHUYECKON XUMUH;

- MPUHIUIBI 0€301aCHOT0 0OpAIEHHUS ¢ OPraHUYECKUMHU COeTMHEHUSMU;

- METOBI M BUJBI XpoMaTorpaduu Ul ONpeeTICHNs COCTaBa PEaKIIMOHHON CMECH;

- TEOPETUYECKHE OCHOBBI CIIOCOOOB BBIJICJICHUS, OYMCTKH U HUACHTU(PHUKAINN
OpPraHMYECKUX BEIECTB;

aHATM3UPOBATh
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- OKCIIEPUMEHTAIbHBIE ~ METOABI  MPOBEACHUS  OPraHWYECKUX  PEaKIluii,
MIPOTEKAIOIUX 10 PA3INYHBIM MEXaHHU3MaM;

- OCHOBHBIE OOIIME METOAMKH B3aMMHOW TpaHCHOpPMAIMH KIACCOB OPraHUYECKHUX
COEIMHEHUM.

Ymems:

- NPUMEHITh  TCOPETHMUYECKHWE 3HAHUS M OKCHEPUMEHTAIbHBIE  METOJIBI
WCCJICIOBAHMSI OPraHUIECKOWM XUMUH MPH PelieHHH MPo(ecCHOHABHBIX 33/1a4;

- chopmynupoBaTh  mpoOiieMy W OOOCHOBaTh  BBIOOp  TPHOOPOB U
9KCIIEPUMEHTAIBHBIX METOJIOB MCCIIEOBaHMs, MIOCTAaBUTh LENH U 3aJa4d U HAMETUTh MYTH HX
JOCTHKCHHUS;

- CHUHTE3UPOBATh COCTUHEHUS 110 MPETI0KEHHON METOIUKE;

- MIPOBECTU BBIJCJICHUE U OYHCTKY CHHTE3HMPOBAaHHBIX BEIECTB Ha OCHOBE
TEOPETUYECKUX 3HAHUU 110 OPraHUYECKON XUMHH;

- BBIOMpATh pAIlMOHANBHBIA CMOCOO BBIIEICHUS W OYUCTKH OPTraHUYeCKOro
COETUHEHUS;

- MPECTaBIATh JaHHbIe Ja0OpaTOPHOTO WCCIEAOBAaHUS B BUIE TPAMOTHO
0(OPMIICHHBIX METOJIUK;

- MPOBOANTH aHAJIW3 U KPUTHYECKH OLICHUBATH MOJIYYCHHBIE SKCIIEPUMEHTAIbHBIC
JaHHbIE, 00001IaTh U JeJIaTh 000CHOBAHHBIC BHIBOIBI HAa 0a3€ MPOBEAEHHBIX ONBITOB;

- BBIOpATh CIOCO0 MICHTU(UKALMU OPTaHUYECKOTO COSAMHEHUSI.

Bnaoemy:

- KOMIUJIEKCOM COBPEMEHHBIX IKCHEPUMEHTATbHBIX METOJIOB OPTaHUYECKON XUMHH
JUISI pEIIeHUs] KOHKPETHBIX MCCIIeI0BAaTENbCKUX 3a/1a4;

- AKCIIEPUMEHTATLHBIMA METOJIAMU TPOBEACHHSI OPTaHUIECKIX CHHTE30B.

- OCHOBHBIMH METOJIaMU UACHTU(DHUKAIIMN OPTaHUIECKIX COCTMHEHUN

- nprueMaMu 00pabOTKU U BBIJICTICHUSI CHHTE3UPOBAHHBIX BEILECTB;

3HAHHUSAMU OCHOBHBIX 3aKOHOB OpPraHMYECKONM XHUMHUU I COJEp>KaTelbHON
WHTEPIIPETAIMH MTOJIYIEHHBIX YKCIIEPUMEHTAIBHBIX PE3YJIbTAaTOB.

3. Kparkoe conep:kanue IMCIUNIHHBI

be3omnacHeie mpremsl U npaBuiia padoTkl B 1a00paTopuu OpraHMuecKOi XUMHUU.

OO6ue MeTopl paboThI B JabopaTopun opranuueckoi xumuu. Ilocyna, Haubonee yacto
npumeHsemass B Jsabopatopuu. HarpeBanme. Oxnaxnenue. IlepememmBanue. MeToabl
UJICHTU(PUKAIIMA U OYUCTKH OPraHMYECKUX BeulecTB. MaeHTHUUKAIMs OpraHuyecKiX BEIIEeCTB
MOCPENICTBOM  pa3nu4Hbix BuUIoB xpomatorpaduu (TCX, xpomarorpadhuss Ha Oymare,
HOHOOOMeHHast xpomarorpadus, BDXKX), Temmeparypsl 1uiaBieHuss U pedpakTOMETPHH.
MeTopl CieKTpaIbHON HACHTH(PUKAIINA OPTAHHYECKUX COSIMHEHUH.

Henn m 3amauM 3KCOEpUMEHTAa B OPraHUYECKOM CHHTE3€. TeopeTHYecKue OCHOBBI
nporecca. Breibop ycnoBuit peaknumu. Pacuer cuHTe3a. OOmme mnpaBuiia IMOATOTOBKH U
npoBeseHus cuHTe3a. TexHuka O6e3omacHocTH. [Ipubop st mpoBeaenus: cunresa. IlpoeneHue
onbiTa. KOHTpOab 3a X0IOM peakuuu. BpiaeneHue, o4yuMcTKa W aHaiIU3 NpoaykTa. CHHTE3bI
BEILIECTB PA3JIMUHBIX KJIACCOB OpPraHMYECKHX coeAMHEHMH. [IpoBeneHne sKcrnepuMeHTalIbHbIX
METOJIOB MCCIIEI0BAHUS PEAKIUH.

IIpoBenenue peakiui, MPOTEKAKOIIUX 10 MEXaHU3MAM:

- HYKJI€O(DUIILHOTO 3aMEIIEeHUs — CHHTE3 TraJIor€HaIKaHOB;

- HYKJICO(QWIBHOTO MPHCOCIUHEHHUS — CHHTE3 CIOXHBIX 3(QHPOB KapOOHOBBIX KHCIOT,
aMHUI0B KapOOHOBBIX KHCJIOT, a30TCOACPKAIIUX ATIbJACTUIOB U KETOHOB;

- DIIEKTPO(QMIBHOTO 3aMEIIEHUS B apOMAaTHYECKOM psy — pEaKUMU HUTPOBAHUS,
OpoMupoBaHUs, CyIb(PUPOBAHNS;

- peakuuii JMa30TUPOBAHMSI U A30COUETAHUS;
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- peakuuil okucleHUs (CHHTe3 areToHa, |,4-0eH30XMHOHA, OCH30MHOW KHCIOTHI) U

BOCCTaHOBJICHHA.

4. O0beM y4eOHOI TUCUMIIIIMHBI

Bunpl yue6HO# paboThI B 3auernbix B akagewm.
eAMHUIIAX qacax
O0mast Tpy10eMKOCTh JUCUMIIMHBI 10 Y4eOHOMY IJIAHY 2 g2
AyIMTOpHBIEC 3aAHATHS: 32/36 32
Jlexmn (Jlek) - -
[Tpaktuueckue 3ansatus (I13) - -
JlaGopaTtopust 32/36 32
CamocrositesbHas padora (CP): 40/36 40
Buja koHTpoOJISi: 3a4eT / IK3aMeH - 3ader

Bunsl yueOHoI paboThI

B 3aueTHBIX

B actponom.

eIMHUIaxX qacax
O0mas TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIaHy 2 54
AyIMTOpHBIC 3aHATHS: 0,89 24
Jlexuuu (Jlek) - -
[Mpaktuueckue 3ansatus (I13) - -
JlaGopaTtopust 0,89 24
CamocrositesbHas padora (CP): 1,11 30
Bua xonTpoJa: 3auer / 3k3aMeH - 3auer

AHHOTanuA padoyeil MPOrpaMmbl IUCHUNIMHBI
JlabopaTopHbie padoThl N0 PU3NYECKON XUMHHU TNPOLECCOB PAIIMOHATBHOTO
HCI0JIb30BAHUA ChIpbeBbIX pecypcoB (b1.B. 13)

1. Henu u 3a1a94 TUCHUILIMHBI

Heap AUCHUIIMHBI-O3HAKOMUTb U PACKPHITH BO3MOXKHOCTH OCHOBHBIX 0a30BBIX
OKCIIEPUMEHTAIBHBIX METOJOB (PU3NYECKOM XUMHUH, HAYYUTh CTYACHTa BUIETh O0JAcTU U
npenenbl MPUMEHEHUS! 3TUX METOJIOB MCCIEIOBaHUS, YETKO MOHMUMATh WX MPUHIMIHAILHBIC
BO3MO>KHOCTH ¥ OTPaHUYEHHUS MPU PEIICHUU KOHKPETHBIX SKCIEPUMEHTAIIbHBIX 3a/1a4.

3agauyu u3ydeHus AUCHUILTUHBI CBOAATCA K (DOPMUPOBAHMIO Y CTYACHTA TBOPYECKOTO
MOJIX0Ja K Pa3BUTHIO HABBIKOB (PU3MKO-XMMHUYECKOTO HCCIICOBAHUS, TPAMOTHON MOCTAHOBKE

7a00paTOPHOTO HCCJIENOBAaHUS U HAXOXKICHUIO IyTel

0000IIEHUATIONYYEHHBIX SKCIIEPUMEHTAIBHBIX Pe3yIbTaToB.

2. B pe3yabTaTe u3yuyeHHsI Kypca CTYAEHT J0JIKeH:

Oobnadamp cneyomuMU KOMIETEHIIUSIMHU:
— CIIOCOOHOCTBIO ~ HCITOJIb30BaTh ~ OCHOBHBIE

3aKOHBbI

€ro pcaiu3aluu,

aHaliu3a H

CCTCCTBCHHOHAYYHBIX

JUCIUIUINH B Mpo(deccHoHaNbHOM NeATeNbHOCTH, NPUMEHSATh METOJAbl MaTeMaTH4YeCKOIrO
aHaJIM3a U MOJICTTUPOBAHUS, TEOPETUUECKOTO B dKCIIEpPUMEHTANBLHOTO rccnenoBanus (OIIK-2);

- CIOCOOHOCTBIO TUIAHUPOBATH SKCIIEPUMEHTAIIbHBIE HCCIIEOBAHUS, TMOIYyYaTh,
o0pabaThIBaTh M aHAIM3UPOBATH MoJydeHHbIE pe3ynbTarhl (ITK-15).

3namo:

- IIPHUHIHIIBI pa6OTBI N CXEMBI UCIIOJIB3YEMBIX U3MEPHUTCIIbHBIX YCTAHOBOK;,
- BO3MOXHOCTH MCTOAOB CICKTPOXMMHU [JIA TMPOBECACHHUA KAYCCTBCHHOI'0O H
KOJMYCCTBCHHOI'O aHalin3da XUMHYCCKUX CHUCTCM, OIPCACIICHHUA TCPMOAMHAMUYCCKHUX CBONCTB

XUMHUYCCKHUX BCHICCTB,

74




- KOHJTYKTOMETPHUUECKUNUTTOTEHIIUOMETPUUECKU I METO/IbI HaX0XKICHUS
TEPMOJMHAMUYECKUX  XapPaKTEPUCTUK  AJICKTPOJUTOB (aKTUBHOCTEH U KO3(PPUIIMEHTOB
AKTUBHOCTH, KOHCTAHTBHI JUCCOIUAINH, TEPMOJUHAMHUYECKUX XaPAKTEPUCTUK PEAKIUN ),

- (DUBUKO-XMMHUYECKHNE METOJIBI MCCIAEAOBaHUS M aHaiau3a (a30BBIX PAaBHOBECHH B
OJIHO- 1 MHOTOKOMITOHEHTHBIX CHUCTEMaX, ITyTH MOCTPOCHHS ()a30BBIX AUArPaMM COCTOSHHUSI;

- OKCIIEPUMEHTAIbHBIE METOABl H3yYCHHS KHHETUKH XHMHUYECKUX PEaKIuii,
CIIOCOOBI OTIpeIeTICHUS] KOHCTAHT CKOPOCTEH U MOPSAIKAa XUMHUECKUX PEaKIIU.

- KJIOPUMETPUUECKUE METOABI OIMPEACIICHUs TETUIOEMKOCTH, TETUIOBBIX 3(EeKTOB
U APYTHX TEPMOXUMHYECKUX CBOMCTB U3y4aeMbIX OOBEKTOB.

Ymemo:

- MPUMEHATh  TEOPETUYECKHE 3HAHUS W DKCIICPUMEHTAJbHBIE  METOBI
ucciaea0Banus GU3NIECKON XUMHH MPH PEIICHUH MPOoGeCCHOHATBHBIX 3a/1a4;

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

- MMPOBECTH MaTEMaTUYECKYI0 00pabOTKYy SKCIEpPHUMEHTAIBHBIX TaHHBIX Ha 0ase
TEOPETUYECKHUX 3HAHUN 1O (PU3NIECKON XUMUH;

- MPEACTABIIATH JaHHBIC TAOOPATOPHOTO UCCIEOBaHUs B rpadudeckoit hopme u Ha
OCHOBE TOJYYEHHBIX 3aBUCHUMOCTEH OMPENESATh COOTBETCTBYIOIIME TEPMOJAMHAMUYECKUE U
KMHETHYECKUE XapAKTEPUCTUKU XUMUYECKON CUCTEMBbI U XUMHUYECKOTO MIPOIIECCa;

- MMPOBOJIUTH AHAIM3 M KPUTUUYECKH OIICHUBATH TOJYYCHHBIC SKCIIEPUMEHTAIHHBIC
JaHHBIE, 00001IaTh U JeNIaTh 000CHOBAHHBIC BHIBOBI HA 0a3e MPOBEAEHHBIX OTBITOB.

Bnaoemby:

- KOMILUIEKCOM COBPEMEHHBIX JKCIIEPUMEHTAIBHBIX METOAO0B (DU3NUYECKOW XHMHH
JUTSL pEIIEHUsI KOHKPETHBIX MCCIIEI0BATEIbCKUX 3a/1a4;

- SKCIEPUMEHTAIbHBIMA ~ METOJIaMH  HCCIEAOBAHUSL COCTOSIHUSI XUMHUYECKOTO
paBHOBECHS M KWHETUKU XMMHYECKOT0 MpolLecca.

- npueMaMu 00paOOTKM TOJYyYEHHBIX OIBITHBIX JAHHBIX [IJI BBISBICHUS W
YCTAaHOBJICHUSI B3aUMOCBSI3CH MEXAY TEPMOJMHAMHUYECKUMU CBOWCTBAMH W (DU3UUCCKUMH
napameTpaMH Mporecca;

- 3HAHUSIMA OCHOBHBIX 3aKOHOB (PH3WYECKOW XHUMHUU [JIs1 COACPIKATEITHHOU
WHTEPIIPETAIMH MTOJIYIEHHBIX YKCIIEPUMEHTATBHBIX PE3YJIbTaTOB.

3. Kparkoe cogep:xanue JTUCUUIJIMHBI

[Ipumenenne MeTONOB  (U3UKO-XMMHYECKOTO HCCICIOBAHUSA IS OMpEIeIcHUs
TEPMOJUHAMHYECKUX U KHHETHYECKUX XapaKTEPUCTUK XUMUIECKUX CHUCTEM.

CHeKkTpoXMMHYECKHE  METOAbl  ucclienoBaHua.KauecTBEHHBIM  aHalW3  BEIIECTBA
(ompeneneHne MEXbBSIEPHBIX PACCTOSHHUN, MOMEHTOB WHEpIUU MoJekyn). OmnpeneneHue
KOJMYCCTBEHHBIX XapaKTePUCTUK (CTEMEHW JUCCOIMAIIMM W KOHCTAHTBl JHUCCOIMAIIUN
AJIEKTPOJIUTOB, TETNIOEMKOCTH BEILIECTBA).

DIIEKTPOXUMHUYECKHUE METOJIBI uccinenoBanus. Kongykromerpus. Onpenenenue
KOHCTaHTBl JHCCOIMAIMKA CIa00TO DSJIEKTPOJIUTA, CTENEHW IUCCOIMAIUU, JIIEKTPUICCKOU
MPOBOJIMMOCTH  TIpH  OECKOHEYHOM  Pa30aBICHUU  KOHIYKTOMETPHYECKUM  METOJIOM.
[Torenuuomerpusi. OnpeneneHue TEPMOIUHAMUYECKUX XaPAKTEPUCTHUK XUMHUYECKOM peakinu
(A.H®, A.G®, A,$°), TemmepaTypHoro kodhdummenta IJIC (dE° / dT ), crangaptaoi DJIC (E°),
W3YyYCHUE BIUSHUS J00aBOK HA MOTEHIIUAT SJIEKTPOA.

®a30B0o€ paBHOBECHE B OJHOKOMIIOHEHTHBIX cHUCTeMax. DHU3UKO-XUMUYECKUN aHaIU3.
N3yuenue 3aBUCMMOCTH CBOMCTB cucTeMbl OT €€ cocraBa. Kpussie oxnaxaenus. Onpeaenenue
coCTaBa JBTEKTHUYECKOUW cMecd. [locTpoeHne aumarpaMM KHIEHHUS M JTUAarpamMM TUIABKOCTH ISt
OuHapHBIX cucTeM. OrpaHUYeHHAs PACTBOPUMOCTD B TPEXKOMIIOHEHTHBIX CHCTEMAaX.

Xumudeckoe paBHoBecue. OmnpeneneHne KOHCTAHTHI XHUMHUYECKOTO PaBHOBECUS W
TEIUIOBOTO 3P deKTa XMMUIECKON peakiluy Ha MPUMEPE PEAKIIUi pa3IoKeHHUS.
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Tepmoxumus. Kanopumerpus. Onpenenenune TEIJIOEMKOCTH BEILECTB
KaJOPUMETPUUYECKHM METOIOM.

4. O0beM yueOHOM JUCUUIIJIMHBI

BHb1 yueGHoi pagoThI B 32a4YeTHBIX B aKaJieM.
eIMHHUIAX yacax

O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY 3,0 108

ILUIAHY

AyIMTOpHBIC 3aAHATHS: 0,89 32

JlaGopaTtopust 0,89 32

CamocrositesabHas padora (CP): 2,11 76

Bua koHTpoOJIA: 3aUueT / IK3aMeH - 3a4yerT

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

Buj koHTpOJISI: 324eT / IK3aMeH - 3a4yer

AHHOTanuA padoyeil MPOrpaMmbl IUCHUNIMHBI
JlabopaTopHBIi NPAKTHKYM 10 POLECCAM U aNNapaTaM XMMH4YeCKOH TeXHOJIOTHH
(b1.B. 14)

1. Heab nucuunaiuHbI:

3akperieHue 3HAHWW, TOMY4YeHHbIX NpH u3ydeHuu aucuuiuinasl «lIpoueccel u
anmaparbl XMMHYECKON TEXHOJOTHH» B O0JACTH OCHOB THAPABIMYECKHX, TETUIOOOMEHHBIX U
MacCOOOMEHHBIX TMPOIIECCOB, YTO HEOOXOIWMO TMpPH IOATOTOBKE OakajgaBpOB IO JaHHOMY
HATPABIICHUIO JUIS HAYYHO-UCCIIEI0BATEILCKON U IPOEKTHO-TEXHOJIOTUIECKON JACSITEEHOCTH.

2. B pe3yabrare uU3yYeHUS JAUCUHMILIMHBI O0yYaKOIIMIC MO MNporpamMmme
0akajaBpHUaTa J0JIKEH:

oona0ame CIeayOUMMA KOMIIETEHIASIMU

- CIIOCOOHOCTBHIO UCIONB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JTUCITUIUIMH B
npodecCHOHANbHOM  AESITENTbHOCTH, MPUMEHSATh METOJbl MaTeMaTHUYeCKOro aHaiu3a u
MOJICJIUPOBAHUS, TEOPETUUECKOT0 U dKcnepuMeHTabHOro uccienoBanus (OIK — 2);

- CIIOCOOHOCTBIO UCMOIb30BaTh OCHOBHBIE €CTECTBEHHOHAYUHbIE 3aKOHBI JUIsl TOHUMaHUS
OKpyXaro1iero Mupa u ssieHuii npupossl (OIIK — 3);

- TOTOBHOCTh OCBaMBaTh U SKCIUTyaTHPOBATh HOBOE 000py/AOBaHUE, IPUHUMATh y4acTHE
B HAJIXWBAHUU, TEXHUUYECKUX OCMOTpAX, TEKYIIUX PEMOHTAX, MPOBEPKE TEXHUYECKOTO
COCTOSTHHSI 000pyA0oBaHus U miporpamMMHubIX cpeacTs (I1K-7);

- CHOCOOHOCTBIO TUIAHUPOBATh JKCIEPUMEHTAIBHBIE HWCCICOBAHMS, IIOTy4aTh,
o0pabaThIBaTh M aHAIM3UPOBATh NoJydeHHbIe pe3ynbTathl (11K -15).

3uamop:

- 3aKOHBI IEPEHOCA UMITYJIbCA, TEIIOTHI U MacChl;
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- OCHOBHBIC YpaBHEHHS MPUKIAJHON TUIAPABIMKKA M 3aKOHOMEPHOCTH IEpeMeElICHUs
JKUJTKOCTEH;

- OCHOBHBIE 3aKOHOMEPHOCTH IPOILIECCOB OCAXKICHUS, (PHIBTPOBAHUS U TCUCHHS Uepes3
3€pHHUCTHIE CJIOU;

- pU3NYECKYI0 CYIIHOCTH MPOIECCOB TEIUIO- U MACCOOOMEHA; OCHOBHBIE KHHETUYECKHE

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

- TUIIOBBIE MPOIECChl XUMHUECKOM TEXHOJIOTUU, COOTBETCTBYIOIIME anmnaparbl 1 METObI
WX pacyera.

Ymemn:

- OTIPECINIATh XapaKTep ABUKEHUS KUIKOCTEH U Ta30B;

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

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

- pacCcUuTHIBATh MapaMeTPbl HACOCHOTO, TETIO- © MAaCCOOOMEHHOTO 000PY/I0BAHHS;

- COCTABJIATh TEXHOJOTUYECKHE CXEMbI U N300pakaTh Ha HUX OCHOBHBIE allllaparhl;

- aHAIM3WUPOBATh HKCIIEPUMEHTAIBLHO TIOJYYCHHBIE M TEOPETHYECKH PACCUUTAHHBIC
MoKa3arenu paboThl anmapaToB.

Bnaoemo:

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

- METOJaMH COCTABJIEHUS TEXHOJIOTUYECKHUX CXEM.

3. KpaTkoe conep:kaHue QuCIUIIHHbI

Ne ni/mm HanmeHnoBaHue 1a00paTOPHBIX padoT

1 OnpenieneHne pesKuMOB TEUEHUS XKUJIKOCTEN.

2 N3yuenune nmpoduisi CKOpocTel MoToKa B TPYOOIIPOBOJIE.

3 I'uapaBaryeckoe CONpOTUBICHUE B TPYOOIIPOBOAAX (METAIINYECKOM U
CTEKJISTHHOM) W DJIEMEHTaX TPyOOIPOBOTHOM apMaTypBhl.

4 OmnpezneneHre TUAPABINYECKOTO COMPOTHBIICHUS MPSIMOTO y4acTKa TpyOOompoBoaa.

5 Ornpepenienne THaPaBIMIeCKOro COMMPOTUBIICHUS B AJIeMEHTaX TPyOOIIpOBOTHOM
apMaTypsl (quadparma, 1pocceabHbI BEHTUIb).

6 OnpeneneHre rTuiAPOJUHAMUYECKOTO CONPOTUBICHUS CYXOM CUTYATON TapeIKu
KOJIOHHOTO arapara.

7 Omnpenenenne ruipaBIMuECcKOro COIPOTUBIEHUS OPOLIAEMON CUTYATON Tapesku
KOJIOHHOTO arapara.

8 W3mepenune ruipaBInyeckoro COpoTHBICHHUS TPYOHOTO U MEXTPYOHOTO
IPOCTPAHCTBA TEMJIOOOMEHHOTO arapara.

9 KannbpoBka pacxogoMepa BECOBBIM METOIOM.

10 N3yuenne xapakTeprCTUK EHTPOOEIKHBIX HACOCOB.

11 Omnpenenenne ko3 PuiineHTa Temonepesadn B IBYXTPYOHbIX TEIJI000MEHHHUKAX.

12 Tennomepenqaya B~ METAUIMYECKOM M CTEKISIHHOM — KOXKYXOTPYOHBIX
TEMI000MEHHHUKAX.

13 HHTEeHCUBHOCTD TEIUIONEpEauy B IIIACTUHYATOM TETIO0OOMEHHUKE

14 N3yuyenue mporiecca HECTAlMOHAPHOTO TEIMJIOOOMEHA B ammapare ¢ MEIIaIKod U
MOTPY>KHBIM 3MEEBUKOM.

15 Onpenenenne Kod(hPHUIIMEHTOB MaccooTIadyud B Ta30BOM (a3e mpu HCmapeHuu
YKUJIKOCTU B BO3AYILIHBIN MOTOK WJIM MPU KOHJICHCALIUU 11apa Ha MJICHKE KUJIKOCTU B
HacaJgo4YHOU KOJIOHHE.

16 Omnpenenenre Kod(pHUIMEHTOB MAacCOOTIAuYXd B JKUAKON (asze mpu JaecopOruu
JMOKCHJIA yIJIepo/ia U3 BOJbI B INICHOYHOM KOJIOHHE.

17 M3ydeHne cOBMECTHOTO TEIJIO- U MacCOOOMEHa B HACaI04YHOM KOJIOHHE.

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

19 W3ydenne npoiiecca mpocTol MEPEroOHKU OMHAPHON CMECH BOJA-THUJICHTJIHKOITb.
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20 N3yuenue mporiiecca nepuoandeckoi peKTruduKanui OMHAPHON CMECH ITaHOJ-BOJIA.

21 Pazenenue pacTBOPOB HU3KOMOJIEKYJISIPHBIX BEIIECTB OOPATHBIM OCMOCOM.

22 OrnpenenieHne CKOPOCTH CBOOOJHOTO OCKIEHUS TBEPIBIX YACTHUIl W BCIUIBITHS
IIy3bIPEH B JKUJIKOCTSIX.

23 N3yuenue npouecca GriibTpoBaHUsI CYCIICH3UH.

24 I'maponrHaMyka HEMOJABUKHOTO U MICEBAOO0KHUKEHHOTO 3EPHUCTOTO CIIOSI.

4. O0beM y4eOHOl JUCHUNJIMHBI

Bunbt yueOHO paboOThI Bcero VI cemectp
3au. ex. AK. ygac. 3au. ex. AK. ygac.

OO0mass TpPyJOEMKOCTh JTUCIHIUIMHBI  I10

yueOHOMY TUIaHy 2 72 2 72

KonrakTHas padora: 0,89 32 0,89 32

Jlexmn (Jlek) - - - -

[Tpaktuueckue 3ansatus (I13)

Jla6.paboTsl 0,89 32 0,89 32

CamocrositesbHas padora (CP): 1,11 40 1,11 40
Bua uTOrOBOro KOHTpPOJSA: 3a4er C - - - -
OLICHKOM
Bunaer yue6HOM paboTh Bcero VI cemectp

3au. ef1. Actp. yac. | 3au. en. AcTp. yac.
OOmass  TPpyIOEMKOCTh  JAMCHUIUIMHBI IO
y4eOHOMY IIaHy 2 54 2 54
KonTakTHas padora: 0,89 24 0,89 24

Jlexuuu (Jlek) - - - -

[Tpaktuueckue 3ausatus (I113) - - - -

JIa6.paboTsl 0,89 24 0,89 24

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

Buja uTOroBOro KOHTPOJIA: 3a4€T ¢ OLEHKOI

AHHOTanua padoyeil NPOrpaMMspl JUCHHUILJIMHBI
IIpoekTHpOBaHMeE NMPOLECCOB M aNNAPATOB XMMUYecKkoi Texnosorun (b1.B. 15)

1. Heab TUCHUNIUHBL:

CyI1ecTBEHHO paclIUpUTh, CUCTEMATHU3UPOBATh U MCIOJIb30BaTh Ha MPAKTUKE 3HAHUMN
OCHOB THJPABINYECKUX, TEIIOBBIX U MAacCOOOMEHHBIX MPOIECCOB XMMUYECKOW TEXHOJIOTHH,
MO3BOJIIONINX BBIMTYCKHUKAM OCYIIECTBIATh HAYYHO- HMCCIEIOBATEIBCKYIO M MPAKTUYECKYIO
paboTy Ha IPEANPUATHSIX.

2. B pesynbrare u3y4eHHs TUCIUIUIMHBI O0y4aroUIuiics MO mporpamMme OakaiaBpuaTa
JTOJIKEH:

001a0amyp ClenyOIUMA KOMIETECHIIUAMU

- CIOCOOHOCTBIO y4YacCTBOBAaTh B COBEPIICHCTBOBAHWU TEXHOJOTMYECKUX MPOIECCOB C
MO3UIUI DHEPTO- U PECypcocOepeKeHNsl, MUHIMH3AINN BO3JACHCTBUS HA OKPYXKAIOIIYIO CPEIy
(I1K-2);

- TOTOBHOCTHIO OOOCHOBBIBAaTh KOHKPETHBIC TEXHUYECKHE DEIICHUS IMpH pa3padoTke
TEXHOJIOTMYECKHUX MPOIIECCOB; BHIOMpATh TEXHUUECKUE CPEJCTBA U TEXHOJIOTHH, HApaBiICHHbIC
HA MUHUMH3AIII0 aHTPOIIOTEHHOT'O BO3JICHCTBIS Ha OKpyxaromryto cpeny (ITK-5).

- CHOCOOHOCTBIO IUIAHUPOBATh 3KCIEPUMEHTAIbHBIE HCCIEIOBAHMS, IOJTy4aTh,
o0OpabarbIBaTh U

aHaJIM3UPOBaTh MorydeHHbIe pe3ynbTaThl (I[1K-15).

78




3uamo:

- METOJIbl pacyeTa TeII0- U MaCCOOOMEHHBIX allaparoB;

- OCHOBHBIE IIPUHIIUIIBI OPraHU3aLUHU IIPOLECCOB XMMUUECKON TEXHOJIOTHN;

- TUIOBBIE NPOLECCHI XMMUYECKON TEXHOJIOTUH, COOTBETCTBYIOIIME AIIapaThl U METO/IbI
UX pacuera;

- METOIbl COCTABJICHHS TEXHOJIOTHYECKUX CXEM C HAHECEHHEM BCEX allaparos.

Ymemos:

- COCTaBJIATh MaTepHAIIbHBIC M TEIUIOBBIE OATAHCHI JJI1 CUCTEM ra3->KUJKOCTh;

- pacCYMTHIBATH ApaMETPHI TEIIIO - © MACCOOOMEHHOTO 000PYI0BaHMSI U HACOCOB;

- noaduparh  CTaHJApTHOE  OOOpYIOBaHUE, UCMIONb3yeMOE€ B  XHMHUYECKOM
IPOMBIIIIIEHHOCTH.

Bnaoemu:

- METOJIOJIOTMEH pacyeTa OCHOBHBIX IIapaMETPOB T'MJIPOMEXAaHMYECKHX, TEIJIOBBIX U
MacCOOOMEHHBIX IPOLIECCOB;

- OCHOBaMH IPaBHJILHOTO M000pa TEII0 ¥ MacCOOOMEHHOT0 000PYA0BaHUS;

- METOJIaMHM COCTaBJICHMsI TEXHOJOTMYECKHX CXe€M M TIpadHuueckoro Hu300pakeHHsI
OCHOBHOT'O 000PY/IOBaHHS.

3. KpaTkoe conep:kaHue QUCHHUIIHHbI

BBenenne. Omnucanue NPUHIMIUAATBHOM CXeMbl PEKTU(UKAMOHHONW yCTAaHOBKH
HenpepbIBHOTO AeicTBUs. CpaBHEHHME M 00JACTH NMPUMEHEHMs HAcaJOYHBbIX M TapenbyaThIX
KoJIOHH. ITocTpoenne paBHOBECHOM JIMHUM HA OCHOBE MOJYyYEHHBIX MHINBUYaJIbHBIX 3aJaHUM.

Monyns 1. Pacuer pextudukaninoHHON KOJIOHHEI.

Pacuer HacamouHoil M TapenbyaToil PEKTH(PUKALMOHHOM KOJIOHH HEMPEPHIBHOTO
nercTBusl. MarepuanbHbIid OanmaHCc KOJIOHHBI. PacdeT MHUHMManNbHOTO U padodero ¢aerMoBOro
yrucna. Iloctpoenne pabGoumx muHUH. Pacder ckopocTn mHapoB M JHaMeTpa KOJIOHHBIL.
OmnpeneneHue BBICOTHI amnmapara. PacyeT THAPaBIMYECKOrO CONPOTHUBIEHHS KOJIOHHBIL.
CpaBHeHHE [aHHBIX pacdyeTa HacaJ04HOM M TapeibyaTod KOJIOHH. COIIOCTaBIIEHUE [aHHBIX,
IOJYYEHHBIX T10 IPOrpaMMaM KOMIIBIOTEPHBIX M PYYHBIX pacdeToB. BIOOp KOJIOHHBI.

Monyns 2. Pacuer 1 BEIOOD TEIIO0OMEHHUKOB.

Pacuer m BBIOOp TEMIOOOMEHHUKOB (MCHApUTENs, KOHJEHCATOpa, IOIOTPeBaTes,
XOJIOJMIBHUKOB JTUCTUIUIATA M KyOOBOTO ocTaTka) mo obmieil cxeme. ConocraBieHue JAaHHBIX,
IOJYYEHHBIX 10 MPOrpaMMaM KOMIIBIOTEPHBIX M PY4YHBIX pacyeToB. ['mapaBianueckuil pacyer.
Br16op ontumansHOro BapuaHTa TEIIO0OMEHHHUKA.

Monynb 3. ['uapoIuHAMUYECKUE PACUETHI.

Pacuer ruapaBIMYEeCKOTO CONPOTUBJICHUS TPyOONpPOBOJAOB. Pacuer onTuMalbHBIX
JTMaMeTpOB TpyOoIpoBoa0B. Pacuer n mogdop HacoCoB.

Monyns 4. I'padudeckoe opopmiieHueE.

TexHonornueckass cxema. PekTuduKalMOHHAas KOJOHHA OIpPENCIEHHOIO THUMA C
n300pakeHreM JeTaneldl KOHTaKTHBIX 3JIEMEHTOB, PACCUNTAHHBIX B MoyJe 1.

4. O0beM y4eOHOH THCHUIINHBI

VII cemectp

Buj yueOHoi padoThl
B akaaem. yacax | B 3a4. exuHnnax

O0masi TpyA0eMKOCTh JHCIUILIMHBI 72 2,0
AyIMTOpPHbIE 3aHATHSL: 16 0,44
Jlexknuu - -
[TpakTrueckux 3anstuit 3anstus (113) 16 0,44
CamocrosiTenpHas paboTa: 56 1,55

BI/II[ HUTOTrOBOI'O KOHTPOJIA: 3a4CT
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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 THCHUNINHbBI
DJIeKTPOTEXHNKA U MPOMBbIILJIeHHast dJeKTpoHuka (b1.B. 16)

1. ean AMCHMNJIMHBI:

dbopMupoBaHre y O0Yy4arOUIMXCsS KOMIIETEHIMH, 00ECIIeYNBAIONINX TEOPETUUECKYIO0 U
MPAKTUYECKYI0 TOATOTOBKY BBIIYCKHUKA, YMEIOUIEr0 BbIOMpaTh U  OIKCILTyaTUPOBATh
ANEKTPOTEXHUYECKUE U AJIEKTPOHHBIE YCTPOMCTBA, BIAACIOLIEIO HABBIKAMHU MCIOJIb30BaHUS
COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUH AJIi aBTOMAaTU3UPOBAHHOIO MOJEIUPOBAHUS U
pacyéra 3JIEKTPUYECKUX U HIIEKTPOHHBIX LICTICH.

2. B pe3yabTare u3yyeHHs JUCUMILIMHBI O0yYaWIIMICA MO MporpaMmme
0akajaBpHaTa q0JIKEH:

ognadems CIeNyOIUMHA KOMIIETCHIIUSAMU:

- CIOCOOHOCTh pelIaTh CTaHAApTHBIC 3aJaud Mpo(ecCHOHANBHON MeATeNhbHOCTH Ha
OCHOBE WH(OPMAITMOHHOW U OMOIHOTrpadUIeCcKOil KyIbTyphl C MPUMEHEHHEM WH(OPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH M C Y4YETOM OCHOBHBIX TpeOOBaHMH HH(POPMALMOHHON
6e3onacuoctu (OIIK-1);

- CcrmocOoOHOCTh HCIIONBH30BaTh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX JHCIUILUIMH B
npoecCuOHaNbHOM  AESITENbHOCTH, MPUMEHSATH METOJbl MaTeMaTHUYeCcKOro aHaiu3a u
MOJICJIMPOBAHUS, TEOPETUUECKOr0 U dKcepuMeHTalIbHOro uccienoBanus (OI1K-2);

- CHOCOOHOCTBIO y4YacCTBOBAaTh B COBEPIICHCTBOBAHWU TEXHOJOTMYECKUX MPOIECCOB C
MO3UIUI DHEPTO- U PeCypcocOepeKeHsl, MUHIMH3AINN BO3JACHCTBUS HA OKPYKAIOIIYIO CPEIy
(TIK-2).

3uamo:

- OCHOBHBIE TIOHATHS, ONPEJCICHUS U 3aKOHBI AIEKTPUUECKUX LIETIEH;

- METOJIbl MOJIETMPOBAaHUs, aHAIM3a W pacu€ra ILeneil MOCTOSHHOIO U IMEePEMEHHOI0
TOKOB, METO/0JIOTHIO 3JIEKTPOTEXHUYECKUX U3MEPEHU;

- YCTPOHCTBO ¥ TPUHIUINBI PabOTHI SIEKTPOTEXHUYECKOTO U  DIEKTPOHHOTO
o0opynoBaHus, TpaHC(HOPMATOPOB, IEKTPUUESCKUX MAIIUH, ICTOYHUKOB MUTAHUS.

Ymemos:

- NPUMEHATh TEXHOJOTMH  MOJCIHMPOBAHUSA, aHAIW3a, pacdy€ra M SKCIUIyaTaluuu
AIIEKTPUIECKUX CETEH, MPOMBIIIIICHHOTO JIEKTPOOOOPYIOBAHUS U SJICKTPOHHBIX IPUOOPOB;

- BbIOMpATh AJEKTPOTEXHUYECKOE M JJIEKTPOHHOE O0OpyAOBaHUE JUIsl PELICHUS 3a1ad
MPOCKTUPOBAHUS U peaTU3allii XUMHKO-TEXHOJIOTHYECKUX MIPOLIECCOB U TPOU3BOCTB.

Bnaoemy:

- METOJIaMU MOJEJIIMPOBAHUS U pACUETa SIEKTPUUECKUX U AJIEKTPOHHBIX LIETIEH;

- HaBBIKAMH TPAKTUYECKOW pabOTHI C DJIEKTPUUYECKOW ammapaTypod M AJIEKTPOHHBIMU
YCTPOMCTBAMMU.

3. Kparkoe conepxkanue 1ucuunJInHbI
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Beenenue. Ilpenmer, OCHOBHBIE IOHSATHS, METOHOJOTUS  JJIEKTPOTEXHUKH U
31eKTpoHUKH. KpaTkue wucropuueckue cBefeHUs. 3aJadyd U MECTO Kypca B IOATOTOBKE
OakanaBpa TEXHUKH U TEXHOJIOTHH.

Monynb 1. DnekTpuyueckue uenu

1.1.  OcHOBHBIE ONpENENICHUs, ONHWCAaHUs @apaMEeTpOB M  METOAOB  pacuéra
3JIEKTPUYECKHX LIETIEH.

OcHoBHBIE TIOHATHSI W OOO3HAYEHHUS OJCKTPUUECKUX BEIMYMH U  DJIEMEHTOB
aJeKTpudecKkux 1eneil. OcHOBBI  3nekTpobe3onmacHOCTH. (OCHOBHBIE TOHATHS  TEOPHUH
ANEKTpUUecKuX 1eneil. OCHOBHbIC MPUHIUIIBI, TEOPEMbl U 3aKOHBI AJIEKTPOTEXHUKH. MeTombl
MOJICJINPOBAHUS, aHAJIN3a U PAaCU€Ta JTUHEHUHBIX JIEKTPUUYECKUX LENEN TOCTOSTHHOTO TOKA.

1.2. DaexTpuueckrue U3MepeHust U IpuOOpHI.

Metonbl M3MEpEeHHs] SIEKTPUYECKUX BEJIWYUH: NPSIMblE M KOCBEHHbIE. AHAJIOIOBBIE
AIIEKTPOU3MEPHUTEIbHBIC U IU(PPOBBIC STCKTPOHHBIC MPUOOPHI: YCTPONCTBO, MPUHIIHIT ICHCTBUSA,
obnmactu mpuMeHeHHs. M3MepeHHe  INEKTPUYECKUX  BEJIWYMH: TOKOB,  HAaIPSHKCHUIA,
COINPOTUBIIEHUH, MOIITHOCTH U SHEPTUU.

1.3. Ananu3 1 pacu€r JUHEHHBIX IIENel MEPEMEHHOT0 TOKa.

CrocoObl mipescTaBieHUs (B BHIIE BPEMEHHBIX JTUarpamMM, BEKTOPOB, KOMITJIEKCHBIX
yucen) W TapameTphl (aMIUIMTy[a, YacToTa, HavalbHas (a3za) CHHYCOMIATbHBIX (DYHKITHI.
MrHoOBEeHHOE, CpeJHee W JEHCTBYIOIIEE 3HAYEHMsI IEPEMEHHOIO CHHYCOMIAIBHOIO TOKa
(manpspkenust u DJ1C). AKTHBHOE, PEaKTUBHOE M TIOJIHOE COMPOTUBIICHUS BETBU. MOIIHOCTH B
Hensx nepeMeHHoro toka. Koadduruent momuoct (cos([)) ¥ ero TeXHHKO-3KOHOMHUYECKOE
3HaueHue. [IpumeHenne anreGpbl KOMIUIEKCHBIX YHCEIN B 3JIEKTpOTeXHHUKe. KOMITIeKCHBIN MeToT
pacyéra JIMHEHHBIX LENeH MEPEMEHHOr0 TOKa. banaHc MOIIHOCTH B LEMNAX MEPEMEHHOIO TOKA.
Pe3onaHCHBIE ABIEHMS B JJIEKTPUUYECKUX LEMsAX. Pe3oHaHC HanpsKeHWM M TOKOB. AHamu3 U
pacuét Tpex(azHbIX Iernel NePEeMEHHOTO TOKa. ABTOMaTU3MPOBAHHOE MOJICTIMPOBAHUE U PACUET
AJICKTPUYECKUX M DJIEKTPOHHBIX (TakeTsl mporpamm MultiSim, Mathcad, Excel).

Mopynp 2. DNeKTpOMarHUTHBIE YCTPOMCTBA U SJIEKTPUUECKUE MAIIMHbBI

2.1. Tpancdopmaropsl.

Ha3nauenue u oOnacté mnpuMeHEHHUs TpaHC(HOPMATOPOB. YCTPOMCTBO M IPUHIUI
neiictBus  onHogaszHoro TpaHchopMaropa. AHaIMW3 DJIEKTPOMAarHUTHBIX —IPOILIECCOB B
Tpancopmarope, cxema 3amerieHus. llotepu sHeprum B TpaHchopmarope. BuemHue
XapaKTEPUCTUKH.

2.2. ACHHXPOHHBIE MaIIMHBI.

VYerpoiicTBO W TPHHIUN  JEUCTBUS  Tpex(dasHOro AaCHHXPOHHOTO  JBUTATEIS.
Mexannueckue u padoune XapaKTepUCTUKU. DHEPreTUYecKue quarpaMmsl. [1yck acCHHXPOHHBIX
JBUTATENEl C KOPOTKO3aMKHYTHIM U (ha3HBIM poTOopoM. PeBepcupoBaHue W peryiupoBaHUe
YaCTOTHI BpAIICHUSI.

Monyib 3. OCHOBBI 3JIEKTPOHUKHI

3.1. DnemeHnTHasA 6a3a COBPEMEHHBIX JIEKTPOHHBIX YCTPOMCTB.

[TonynpoBonHUKH. YCIOBHBIE O0O3HAU€HUs, MPUHIUN JCHCTBHS, XapaKTEPUCTUKH U
Ha3HAUYE€HHE TMOJYIPOBOJHUKOBBIX JTUOJAOB, TPAH3UCTOPOB, TUPUCTOPOB. WHTErpasibHbIE
MUKpPOCXEMBI, UX Ha3HauUeHUe, KiaccuuKalus 1 MapKupoBKa.

3.2. ICTOYHUKHU BTOPUYHOTO AJIEKTPOIUTAHUS U YCUIUTENH SJEKTPUUECKUX CUTHAIIOB.

[TomrynpoBOTHUKOBBIE BBIIPSMUTENN: KiIaccU(UKaLMsI, OCHOBHBIE TapaMeTPhl, CXEMbI 1
OPHUHIMAI Pa0OThl BBIIPAMUTENS. JnekTpudeckue (unbTpbl. Knaccudukanus U OCHOBHBIC
XapakTepUCTUKH ycuiuTene. OOpaTHbIE CBSI3M B oOmepaliMoHHBIX ycuautemsix (OY), ux
BIUSHUE Ha MapaMmeTpbl U XapaKTepUCTHKU ycunuTens. OCHOBHBIE TUIIBI YCHIIMTENEH Ha 0aze
oYv.

4. O0béM yueOHOI TN CHUIITHHBI

| Buabl yueOHo# padoThl | VI cemectp
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3au. en. AK. yac.
O0masi TPya0eMKOCTb AHCHMILINHBI 5 180
1o y4eOHOMY IJIAHY
KonTakTHas padora: 1,3 48
Jlexmum (JIek) 0,4 16
JlaGopatopusie padotsI (JIP) 0,9 32
CamocrositesqbHasi padora (CP): 2,7 96
KonTtposnbHbie paboThI 1,1 40
Pedepar 0,6 20
W3ydenue pa3nesnoB TUCIUTIIINHbI 1 36
Bua uToroBoro KOHTpOJIsi: HK3aMeH 1 36

VI cemecTp
Bunbr yueonoli padorni 3au. ex. ACTpPOHOM. Hac.
O0masi TPya0eMKOCTb JHCHMILINHBI 5 135
1o y4eOHOMY IJIAHY
KonTakTHas padora: 1,3 36
Jlexmm (JIek) 0,4 12
JlaGopatopusie padotsl (JIP) 0,9 24
CamocrositesbHas padora (CP): 2,7 72
KonTtposnbHbIe pabOThI 1,1 30
Pedepar 0,6 15
W3ydenue pa3nesnoB TUCIUTIIINHbI 1 27
Bua HTOroBOro KOHTPOJIS: YK3aMEH 1 27

AHHOTanuA padoyeil MPOrpaMmbl AUCHUNIHMHBI
IIpukjiagHasi MeXaHNKAa B PAMOHAJBHOM HCHOJb30BAHNH ChIPbEBBIX H JHEPreTHYECKUX
pecypcos (b1.B.17)
1. ean u 3a1a9u AUCHUILIMHBI

eap MUCHMIUIMHBI - HAYYUTh CTYACHTOB TBOPYECKOMY TMOAXOAY K BBINOJHEHHIO
WHXEHEPHBIX PacueToB Ha MPOYHOCTh, )KECTKOCTh M YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKLIHM,
JleTalield U Y3JIOB MalllMH U anmnapaTos.

OCHOBHBIMHM 32/1aYaMM JUCUHUILUIMHBI, PEIICHINE KOTOPBIX 00€CIeYnBaeT TOCTHKEHUE
IIEJIU, SIBIISTFOTCS:

W3YYCHHE TUTIOBBIX YJIEMEHTOB KOHCTPYKIIUH XUMUYECKOTO 000PYyIOBaHUS;

MPaBUJIBHBIN BBIOOP pacueTHON MOJEIHM WU TMPOBEJACHHUE HEOOXOIMUMBIX MPOYHOCTHBIX
pacdeToB B MPOIECCe MPOSKTUPOBAHUS U OIEHKH PabOTOCIIOCOOHOCTH SJIEMEHTOB KOHCTPYKIIHIA
XUMHUYECKOT0 000PY/IOBaHHS M YCTAHOBOK;

MOHMMAaHUE TECHOM B3aMMOCBSI3M KOHCTPYKIIMM XHUMHYECKOTO O0OOpYyHOBaHUS C
TEXHOJOTMYECKUMH MTPOIIECCAMM, MX B3AMMHOIO BIMSIHUS APYT HA APYra;

o0ecrieyeHre HEOOXOIUMON TEXHUYECKON HMH(pOpMalMend sl BOCIPUATHS CTYACHTaMH
psia MOCIeNYIOMMNX TUCIUTIINH.

2. B pe3yabTare u3yueHusi JUCHUINJIMHBI CTYAEHT J10JIKEH

O¢1a0emp cneayronIMMU KOMITIETEHIIASIMU
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CIIOCOOHOCTh HCIIOJI30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIUIUITHH B
npodecCuoHaNbHOM  AESITENTbHOCTH, MPUMEHSATH METOJbl MaTeMaTHUYecKOro aHaiu3a u
MOJICJIMPOBAHUS, TEOPETUUECKOr0 U dKciepuMeHTalIbHOTO uccienoBanus (OI1K-2);

- TOTOBHOCTHIO OOOCHOBBIBaTh KOHKPETHBIE TEXHUYECKHE DELIECHUS IMpH pa3padoTke
TEXHOJIOTHYECKHX TPOIIECCOB; BHIOUPATh TEXHUUECKUE CPEJCTBA U TEXHOJIOTHH, HAPaBICHHBIC
Ha MUHUMHM3AIMIO aHTPOTIOTEHHOTO BO3ICUCTBHS Ha okpyxaromryio cpeny (ITK-5).

3HamMy:

OCHOBHBIE YpaBHEHUS U METOJIbl PELICHUS 3a/1ad CONPOTUBIICHUSI MAaTEPUAJIOB U JeTaleit
MaIllvH;

OCHOBHBIE METOJbl PACUETOB Ha MPOYHOCTbh, KECTKOCTh W YCTONYMBOCTH AJIEMEHTOB
KOHCTPYKIMI MaIllMH U anmnapaTos;

OCHOBbI TEOpUHM pacuera JeTajied M Yy3JI0B MallMH U anmnapaToB XHUMHYECKON
TEXHOJIOTHH.

ymembw:

MPOBOJIUTh PACUYEThl 3JIEMEHTOB KOHCTPYKLHMI Ha OCHOBE METOJOB CONPOTUBICHUS
MaTepuasos;

paccYUThIBaTh U KOHCTPYUPOBATH JETAIM MAILIUH 10 UCXOHBIM JIaHHBIM;

NPOU3BOIUTH  pacyeTbl IO  OCHOBHBIM  KpUTEpUSIM  pabOTOCIOCOOHOCTH U
KOHCTPYMPOBAHUS JIeTajel MallnH.

enademp:

HaBbIKAMU pacyeTa COMPOTUBIICHHUS MaTEPUATIOB AaHATUTHUYECKUMH METO/IaMu;

HaBBIKAMHU BBIOOpa MaTEPUANIOB 110 KPUTEPUSM POYHOCTH;

pacueramMu THUIOBBIX JE€Talled MallliH, TMOJb3yACh CIPABOYHOM JUTEpATyporl u
I'oCTamu.

3. Kpartkoe conepsxanue TUCHUTLITAHBIL:

1. Beenenue

Ponp mpenmera «[IpuknamHas MexaHuka» B (OPMHUPOBAHMHM WHXKECHEpA XWUMHUKa-
texHojora. «[IpuknaaHas MexaHWKa» Kak OCHOBAa JUIsl MOHUMaHHsS paboThl, YCTpOiicTBa U
0e30IacHO# 3KCIUTyaTaluu 000PYAOBAaHHUS XUMHUYECKOTO TPOM3BOJICTBA.

2. Monyns 1 «Onpenenenue peakuui onop. PactsskeHue-cxxatue».

Paznen 1.1. Onpenenenue peakiuii omnop.

AGCOIIOTHO TBEpJO€ TEI0. DIEMEHTHI CTaTUKU. OCHOBHBIE MOHATUSA. AKCHOMBI CTaTHKHU.
VYpaBHenus paBHoBecHs. CBSI3U U UX PEAKIUU.

Pa3nen 1.2. PacTsokeHue-coxkaTue.

OcCHOBHbBIE JOMYIIEHUS W TMPUHLHUIIBI CONPOTUBIICHUS MaTepHaloB. MeETOll CEueHHU.
Hampsioxenus, nepopmannu u nepememenus. 3akoH ['yka. IlocTpoeHue smop BHYTPEHHHX
yCUInH, HanpsokeHMM U nepeMmemieHuid. CTaTHYECKM  ONpPENENMMbIE U CTaTHUYECKU
HeomnpeneauMble 3a1aun. JnarpaMmmel pacTsyKeHHs! I ITACTUYHBIX U XPYIIKUX MaTepUATIOB U
UX XapakTepucTuku. J[lomyckaemble HampsDKEHUs. YCIOBUE MPOYHOCTH TMPU  PACTKEHUU
(cxatun).

3. Moaynsb 2 «Kpyuenue. U3rud».

Paznen 2.1. Kpyuenue.

3akoH ['yka nipu casure. BHyTpenHue cuioBbie GpakTopsl Ipu KpydyeHnH. Hanpsbxkenus B
CTEPKHSIX KPYIJIOrO CeYeHUs. Y CJIOBUE MPOYHOCTH MPU KPYUYEHHUH.

Paznen 2.2. U3ru6.

['eomeTpuyeckre XapakTEpUCTUKU TIIOCKUX ceueHHil. [[oHsATHE YMCTOro U MONepeyHOro
u3ru6oB. IlpaBuna MOCTpPOEHUS OMIOp TOMEPEUHBIX CHJI W HM3THOAIONUX MOMEHTOB.
OnpezenieHne HOPMAIBHBIX HaIpPsDKEHUH. YCIOBHE MPOYHOCTH TNpu u3rnbe. OmnpeneneHue
KacaTeJIbHBIX HAaNpsHKeHUH. ParmoHansHble OPMBI CEYCHUH.

4. Mopynb 3 «CroKHOE HaNpPsSHKEHHOE COCTOSTHUEY.
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Paznen 3.1. CiioxHO€E HaNps>KEHHOE COCTOSIHUE.

OCHOBBI TEOpPHM HAIPSHKEHHOTO COCTOSIHUSA M TUIOTe3bl MNpodHOCTH. [loHsATme
HANPSDKEHHOTO COCTOSIHMSL. [ JTaBHBIE TUTOMIA/IKK U TJaBHBbIC HampspkeHus. OOOOIICHHBIN 3aKOH
I'yka. Haznauenune rumnore3 mpodHOCTH. [IoHSATHE SKBHBAJECHTHBIX HANPSHKEHUNA M KPUTEPUEB
MPOYHOCTH.

Paznen 3.2. TOHKOCTEHHBIE COCY/IbI.

TOHKOCTEHHBIE COCYABbl XUMHUYECKHX MPOU3BOACTB. OrpezelieHne HANPsLKEHUE 1Mo
O6e3mMoMeHTHON Teopuu. OCHOBHBIC JomnylieHus. BwiBox ypaBHenus Jlammaca. Pacder
TOHKOCTEHHBIX 000JI09eK Mo YypaBHeHHIO Jlamjmaca W 1O CTaHAAPTH30BAaHHOW METOJHUKE.
VYcnoBre NpoYHOCTH.

Pasznen 3.3. Pacuer cxarbIX cTep)KHEN HA YCTOMUMBOCTb.

Y CTORYMBOCTE 2IEMEHTOB KOHCTPYKIUH. [ToHsATHE KpUTHYECKOW CHITBI U KO3 dULIUEHTA
3araca npodHoctu. Pacuer kputHueckoii cuisl o Jinepy. [Ipenenst npumeHnMocTy GopMyIIbl
Oitnepa. [IpakTudeckuii cmocod pacuera Ha YCTOMYUBOCTb.

5. Moayns 4 «JleTaiu Mamun.

Pa3nen 4.1. Coequnenue nerajeid MaliyiH.

Knaccudukanus neraneid MaliMH U anmnapatoB XUMHYECKHX MPOU3BOJCTB. Pe3n0oBbIe
coenquHeHus. Pacuer OONTOBBIX COEIMHEHUI MpU TOMNEPEUHBIX U MPOAOJIbHBIX HAarpy3Kax.
[[InoHounsle coenuHeHus. Ha3HaueHne W BUIbI IIMOHOK. Pacyer MIIOHOK HAa Cpe3 U CMSATHE.
Bunpr cBapku. O6macth mpuMeHeHust. Bubl cBapHBIX mBOB. PacyeT Ha MPOYHOCTH CTHIKOBBIX U
HaXJIECTOYHBIX IIBOB.

Paznen 4.2. Basibl 1 ocu, X ONOPBI U COETUHEHUS.

Banel, ux xnaccudpukamus m HazHadeHue. Ocu. [IpoeKTHPOBOUYHBIC pacdeThl BajJoOB U
oced. [logmmnuuku ckonabkeHWs. Marepuansl BkIanpimed. [logmmMnHuKM — KadeHwHs.
[IpyHIMNIMAIBHOE  YCTPOWCTBO M OCHOBHBIE T€OMETpUYECKHE pas3mepsl. JlocToMHCTBa,
HEJOCTaTKW W O0OJacCTH NPUMEHEHUS MOAIINIHUKOB KayeHUs U CKoybkeHus. [IpuBogHbIe
mydTel. Haznauenne. Knaccudukanus mMydT 1mo mpuHIUNY AEHCTBHS M XapakTepy paOOTHI
[Topsimok mogoopa MypT ¥ OCHOBBI TPOYHOCTHOTO pacyeTa.

Pa3znen 4.3. Mexannueckue nepeaauu.

3y6uateie mepenaun. OKpyKHOE W paauanbHOoe ycwius. Pemykropsl. OnpenencHue u
knaccudukanus. [IpuMepsl cxem penyKTopoB.

4. O0beM yueOHOM JUCUUIIJIMHBI

B 3aueTHBIX B akanem.

eIMHULIAX qacax
O0mas TpyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 4,0 144
AyIMTOpHBIEC 3aAHATHS: 1,78 64
Jlexmmm (J1) 0,89 32
[Tpaktuueckue 3ansatus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
Buj koHTpOJISI: 324eT / IK3aMeH 3ayer ¢

OLICHKOH

B 3auernbix | B actpoHOM.

€IMHUIIAX qJacax
OO0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 4,0 108
AyIMTOpPHbIE 3aHATHS: 1,78 48
Jlexuuu (JI) 0,89 24
[Tpaktrueckue 3ausatus (I113) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
Buj koHTpOJISI: 3a4eT / IK3aMeH 3ader ¢
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\ OLICHKOM

AHHOTanuA padoyeil NporpaMmbl Y4eOHOM THCHUNINHbBI
Ikonaorus (b1.B. 18)

1. Heabio wu3ydyeHMss IMCUMIIMHBI SBJISeTCS oOecrneueHue HEeoOXOIUMOro s
YCIICITHOTO OCYIIECTBICHHUS MPOPECCHOHANBHON AEITeTbHOCTH YpPOBHS 3HaHUW B o0iacTu
9KOJIOTHH, OMOC(EPHBIX MPOIIECCOB, TEOPUHU SBOIOINH, MPUYNH BOZHUKHOBEHUS U MPOSBICHUN
TII00ATBHBIX YKOJIOTUYECKUX MPOOIEM.

3ajava TUCHUIUTHHBI - POPMHUPOBAHUE CUCTEMBI 3HAaHUH (MUPOBO33PEHHS) 00 OCHOBHBIX
3aKOHOMEPHOCTSIX  (DYHKIIMOHHPOBAHMS OKPYXAIOMIEH TPHUPOMHON Cpeabl B YCIOBHSIX
€CTECTBEHHBIX M aHTPOIOT€HHBIX BO3JACHCTBUIA, BKIIIOUasl OLEHKY KadecTBa MPUPOIHOM cpebl U
MOCJIEACTBHUM €€ U3MEHEHMUS.

2. B pe3yabrare wu3yYeHUH JUCHMILUIMHBLI O0y4YyalIUiicss MO mNporpamMmme
0akajaBpHaTa q0JIKeH:

Osnademsp cneayrOIMMA KOMIIETEHIASIMU

- CIIOCOOHOCTHIO UCTIONB30BATh OCHOBHBIC €CTECTBEHHOHAYYHBIE 3aKOHBI JIJIsl TOHUMAaHUSI
OKpy>Karotiero mupa u ssieruii mpupoast (OI1K-3);

- CIOCOOHOCTBIO y4acCTBOBATh B COBEPIICHCTBOBAHWU TEXHOJOTUYECKUX MPOIECCOB C
MO3UIUI PHEPTO- U pecypcocOepekeHnsi, MUHUMH3AIMN BO3JACUCTBUS Ha OKPYXKAIOIIYIO Cpeny
(TIK-2).

B pe3ynbrarte u3yueHus: AUCUUIIUHBI CTYACHT JOJIKEH:

3namop:

- (akTophl, OMpENENAIONINe YCTOMYMBOCTh OMOC(Ephl, XapaKTEPUCTHUKHA BO3PACTAHUS
AHTPONIOTEHHOTO BO3JICHCTBUS HA MPHUPOJIHBIC CPEAbl, TIOO0ATbHBIE MPOOJIIEMBbI 3KOJOTHH;
OCHOBHBIE aHTPOMOTeHHbIE (AaKTOPHI, BIUSIOIIME HAa COCTOSHUE aTMocdepbl, ruapochepsl u
auTochepsl; TPUHIIUIIBI PAIIHOHATHHOTO PUPOIOTIOIH30BAHUS; OPTaHU3AIMOHHBIC U ITPABOBBIC
CPEIICTBA OXPAHbI OKPYKAIOIIEH CPeJIbl; CIOCOOBI JOCTUKEHHS YCTOWYMBOTO PA3BUTHSL.

Ymemos:

- OCYILIECTBIISITH B OOIIEM BHUJIE€ OLIEHKY aHTPOIIOI€HHOT'O BO3/ICHCTBUS HA OKPYKAIOILYIO
Cpely C Y4eToM CcCHenu(puKu MPUPOIHO-KIUMATHUECKUX YCIOBUH; TPaAaMOTHO HCIOJIB30BaTh
HOPMAaTUBHO-TIPAaBOBbIE aKThl NpU paboOTe C HSKOJOTHYECKOW JOKYMEHTalueil; MpUMEHATh
MPHUHIIAITEI 00ECTICYeHHS SKOJIOTHYECKONH 0e30MacHOCTH MpPU PEUICHUH MPAKTUYECKUX 3a7ad B
npo¢eCCHOHAIBHON 00JIaCTH.

Bnaoems:

- MeToJaMH OLIEHKH Yyiiepbda OT [eATeNbHOCTH MPEeNNpHsITHs; METoAamMH BbIOOpa
PaLMOHATILHOTO CITOCO0a MUHUMM3AIMH BO3/IEHCTBHUS HA OKPYKAIOILYIO CPELy.

3. Copep:kanne TUCHUNIUHBI

OcHOBHBIE TIOHATHS OKOJOTWH; OWocdepa MW UEIOBEK: CTPYKTypa Ouochepsl,
OKOCHCTEMBI, OCHOBHBIC 3aKOHOMEPHOCTH WX (YHKIIMOHHPOBAHUS, B3aUMOOTHOIICHUS
OpraHu3Ma U CpeJibl, SKOJOTUSl U 3/I0pOBbE YENIOBEKa; rio0albHbe MPOOJIEMbI OKpYKarolen
CPEeIbl; SKOJOTUYECKHE MPUHIUIBI PAMOHATBHOTO HWCIOJIB30BaHUS MPHPOIHBIX PECYPCOB U
OXpaHbl MPUPOJIbI; OCHOBBI HMHXKEHEPHOIH 5KOJIOTMH; HOPMATUBHBIE NOKYMEHTHI B 00iacTu
OXpaHbl OKPYXKAWIIEH Cpelnbl; MEXKIYHAPOIHOE COTPYAHHYECTBO B O0JacTH OXpaHbI
OKpY’KaroIllel cpeJibl; YCTOMUNBOE pa3BUTHE OMOC(ephl U YeTOBeUeCTBa.

4. O0beM yueOHOM JUCUUIIJIMHBI

B 3aueTHEIX B akanem.
Bunsl yueOHoI paboThI €IMHULIAX yacax
O01mas TPy10eMKOCTh TUCHHUIUIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
AyIMTOpHBIE 3aHATHS: 0,88 32
Jlexmum (JIek) 0,44 16
[Ipaktuueckue 3austus (113) 0,44 16
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CamocrositesqbHasi padora (CP): 2,12 76
Bua koHTpOJIA: 3a4ueT - -

B 3auernsix | B actponom.

Bunpl yue6HO# paboTh €IUHNIaX qacax
O0mas TpyA0eMKOCTh JMCIHIIJIMHBI 10 Y4eOHOMY ILIAHY 3,0 81
AyJAUTOpPHBbIE 3AHATHS: 0,88 24
Jlexumu (JIek) 0,44 12
[Ipaktuueckue 3austus (113) 0,44 12
CamocrositesqbHasi padora (CP): 2,12 57

Bua koHTpOJIA: 3a4ueT - -

AHHOTanus pado4eil nporpaMMsbl y4eOHOH TUCHHUIINHBI
Komnbrorepnas rpagpuxa (b1.B. 19)

1. Heab auCHUNIAHBI

pa3BUTHE MPOCTPAHCTBEHHOT'O MPEICTaBICHMS, HABBIKOB TBOPUECKOTO M JIOTHYECKOIO
MBIIIICHHS], CIOCOOHOCTEH K aHaIM3y M CUHTE3y MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (OpPM U
COOTHOILIEHUN MEXAy HHUMH, O3HAKOMJIEHHME C METOJaMH KOHCTPYHUPOBAaHUS TPOCTHIX
IPOMBIIUIEHHBIX JE€Tajlel, OCHOBHBIMU IIPaBUJaMH M HOPMaMHU BBIIOJIHEHUS YEPTEXKEH,
ycTtaHoBlIeHHbIMU  cTaHnaptamu  ECK]l, TeXHUYeCKMMU CpeACTBAMU U  IPOTPAMMHBIM
o0ecrieyeHreM aBTOMAaTH3alUU IPOEKTHO-TpauIecKux padoT.

3agauu U3ydeHUs AUCUUILIIMHBL: BbIpaOOTKA 3HAHWN, YMEHUN U HaBBIKOB, HEOOXOIUMBIX
CTYACHTaM JUIs CHCTEMAaTH3allMd M YriIyOJeHHs 0a30BbIX HH)KEHEPHBIX 3HAHUH B YCBOCHHMHU
CIocOO0B KOHCTPYMPOBAHUSI PA3IUYHBIX TE€OMETPUYECKUX OOBEKTOB Ha IUIOCKOCTH M B
IPOCTPAHCTBE € MOMOIIBIO TpodeccuoHanbHoro rpagpudeckoro pegakropa KOMITAC 3D LT,
MMEIOIIIETO BU3YaIbHO-00Pa3HYI0 TEOMETPUUYECKYIO 000JIOUKY.

Henn u 3amaum Kypca JOCTUTAIOTCS C MOMOIIBIO O3HAKOMIIEHHMSI C TEOPETUYECKUMU
OCHOBAMH M aJITOPUTMAMH MOCTPOCHUS M300paxkenuii B 2D u 3D momyinsx.

2. B pe3yabtare mu3yYyeHMs JMCHUILIMHBI O0y4YalOUMiicsi IO MporpamMme
0akaJjlaBpUaTa J0JIKeH:

061a0emp CIECAYIOIUMU KOMIIETEHIIUAMU

BJIaJICHUEM OCHOBHBIMH METOJaMM, CIIOCOOAMHU W CPEICTBAMHU IOJIyYCHHS, XpaHEHHUs,
nepepaboTku MHGOPMAIIMH, HAJTMYMEM HABBIKOB pPa0OThl ¢ KOMIBIOTEPOM KakK CpPEICTBOM
ynpasienus nudopmarmeii (11K-4);

3uamop:

OCHOBHBIC BH[bI TpapuuecKuX HHPOPMALMOHHBIX CHCTEM, 0a30BYI0 TrpaduyecKyio
CHCTEMY, UCIIOJIb3YyEMYIO B yUEOHOM IPOLECCE;

Ymemos:

BBINOJIHATH TpaUUecKre U TEKCTOBbIE KOHCTPYKTOPCKUE JOKYMEHTHI C UCIIOJIb30BaHUEM
rpadpuveckux HMH(POPMAIMOHHBIX CHCTEM, C YYETOM JEHCTBYIOIIMX CTaHIApTOB M JPYrou
HOPMAaTHUBHOM JJOKYMEHTAIUH;

Bnaoemp:

HaBbIKaMH  O(DOPMJIEHHS  KOHCTPYKTOPCKHUX  JIOKYMEHTOB C  MCIIOJIb30BaHUEM
rpaduuecKkux HHHOPMAIIMOHHBIX CUCTEM.

3. Conep:kaHue QM CHUATIINHBI

BBenenue B kypc komnbroTepHoi rpaduku; Ooume npueMsl padboTsl B cucteme Komnac;
Co3manne W penaktupoBaHue ueprexeir; OdopmiieHne uepTeka. YCIOBHbIE 0003HAYCHUS;
Coznanue TpexMepHbIx Moaeneil; Co3nanne acCOUMaTUBHBIX YEPTEXKEN Ha OCHOBE TPEXMEPHOM
MOJIeNN; AJITOPUTMBI BU3YyaIu3aluu u300paxeHuit; O030p rpaduuecKux CUCTEM.
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4. O0beM y4eOHOI TUCUMIIJIMHBI M BUIbI Y4e0HOH padoThl

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
Jlexumu (JIek) 16/36 16
Jlaboparopusie 3ansTus (JI3) 32/36 32
CamocrositesbHas padora (CP): 60/36 60
Buja nToroBoro KOHTpOJIsi: 3a4eT - -
Bunpl yue6HO# paboTh O6Bem
B 3auetHbIX B
[S2105050%00¢:D.€ ACTPOHOMUYICCKUX
yacax

OO0masi Tpy10eMKOCTh JMCHUILTHHBI 110 Y4e0HOMY 3,0 81
IUIAHY
AyJAUTOpPHBbIE 3AHATHS: 1,33 36
Jlextuu (JIek) 0,44 12
Jlaboparopusie 3ansTus (JI3) 0,89 24
CamocrositesbHas padora (CP): 1,67 45
Buja nToroBoro KOHTpOJIsi: 3a4eT - -

AHHOTanuA padoyeil NporpaMmbl Y4eOHOM U CHUNINHbBI
Nudopmanuonnnie Texnosorun (b1.B. 20)

1. leau u 3aaa44 JUCUMIIJIMHBI

Lenpio AUCHUIIIMHBI SBJSETCS MOATOTOBKA CTYAEGHTOB B 00JacTH MH(POPMALMOHHOTO
COIIPOBOKIECHUS HAy4YHOM JEATENbHOCTH, INPHUBUTHE HABBIKOB CaMOCTOSATEIBHOIO IOUCKA
XUMHUYECKON MH(POPMAITUH B PA3INYHBIX UCTOYHUKAX.

OCHOBHBIMU 3a/la4aMU JTUCLUILINHBI ABJISIOTCS: O3HAKOMJICHHE CTYJIEHTOB ¢ HauOolee
IPEJCTaBUTEIIbHBIMUA OTEUECTBEHHBIMU M 3apyOeKHBIMH HH(DOPMAIMOHHBIMU pECypcaMu, C
COBPEMEHHBIMH  HMH(QOPMALMOHHBIMH  TEXHOJOTMSIMH M VIHTEpHET-TEXHOJOTHSIMH,
UCTIOJIB3YIONIMMHUCS JJISI CONPOBOXKACHUS HAYYHOM NESATETHHOCTH, a TAKXKE BO3MOXKHOCTSIMHU
IPUMEHEHHS UX IIPU PELICHUN KOHKPETHBIX MPAKTUYECKUX 3a/1a4.

2. B pe3yabTraTe u3y4YeHUs] IMCHUILUIMHBI oOydawmmiicds 10 mporpamme
0akaJjlaBpUaTa J0JIKeH:

Oobnadamys cneayomuMU KOMIETEHIIUSIMHU:

— CIIOCOOHOCTBIO ~ MCIIOJIb30BaThb ~ COBPEMEHHbIE  MH(MOPMALMOHHBIE  TEXHOJIOTHH,
IpOBOIUTH 00pabOTKY MH(OPMAIMK C UCIOIB30BAHUEM MPHUKIAIHBIX IPOrpaMM M 0a3 JTaHHBIX
JUI pacdeTa TEXHOJIOTMYECKUX MapaMeTpoB OOOPYAOBAaHUS MU MOHUTOPHMHIA HMPUPOIHBIX CPEX
(TIK-3);

—TOTOBHOCTBIO ~ M3ydaThb  HAy4YHO-TEXHHYECKYI0  HMHQPOpMalMI0, aHAJIN3UPOBATh
OTEUYECTBEHHBII U 3apyOeKHBIN OMBIT IO TemaTuke uccienopanuit (I1K-13).

3HamMb:

- OCHOBHBIE COCTaBJISIOINE UH(POPMALIMOHHOTO o0ecrieyeHus mporecca
COIIPOBOKICHUS HAYYHOH JI€ATEIbHOCTH, OHATUS U TEPMUHBL;

- OCHOBHBIE OTEUECTBEHHBIE U 3apyOekKHbIC HCTOYHUKH NPOo(UiIbHON nHpOpMaIHHy;

- 0o0II¥e MPUHIIMITBI TTOJTYYCHHS, 0OpabOTKH M aHaJIM3a HAyYHOU HHGOpPMAIIHH;

ymembp:
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- BBIICTATh KOHKPETHBbIE HMH(POPMAIMOHHBIE TEXHOJOTHUH, HEOOXOJMMBIE IS
nH(pOpMaIMOHHOTO 00eCIIeueHUs Pa3TNYHBIX HAYYHBIX TTOTPEOHOCTEH;

- HaxoJuTh MPOPWIbHYI0 WH(OPMALIMIO B Pa3IMYHBIX OTCUECTBEHHBIX M 3apyOeKHBIX
MH(OPMALIMOHHBIX MACCUBAX;

- oOpabaTbiBaTh W aHAJIM3UPOBATHh JIaHHBIE C IIENbI0 BBISBICHUS PEJICBAHTHOMN
nHpopmanuu,

enademp:

- 3HAHUSIMM O COBPEMEHHBIX AaBTOMAaTHU3UPOBAHHBIX HMH(POPMAIIIOHHO-IOMCKOBBIX
cucremax (AUIIC), ux BO3MOXKHOCTSX, CIIOCO0AX B3aMMOJICHCTBHS C HUMH;

- MPaKTUYECKUMH HaBbIKaMH HWH(GOPMALMOHHOTO TIOWCKA C TIOMOIIbIO TEXHOJOTHUI
TEJIEKOMMYHUKAIIMOHHOTO J0CTymna U HTepHET-TEeXHOIOTUH;

- OCHOBHBIMHU MOJXOJAaMM JUIsl aHAlIHM3a MOJYYEeHHOW JAHHBIX U MCIOJIb30BaHMS UX B
CBOCH MpodeccuoHANBHON 1eATeTHhHOCTH.

3. Kparkoe coaepxxanue JTUCUUIIMHBI:

Monyns 1. Beenenune. OCHOBHbIE TNMOHATHS U TEPMUHBL. ['ocymapcTBEeHHas cHucTEMa
Hay4YHO-TEXHUYECKON nHpopmanmu. MHbopmanronHbie n3nanus u ba3bl 1aHHBIX.

Paccesune u crapenune wuHpopmarmu. Crenuduka wuHGOpMAIMM MO XHUMUU H
xuMuueckor TexHonoruu. Mapopmannonnsie cucremsbl (MC) n nHGOpMaIIMOHHBIE TEXHOJIOTHH.
Crpykrypa u winaccuduxamus HC. PedepatuBHble xypHanbsl:  PedepaTuBHBIH KypHan
«Xumus», «Chemical Abstractsy. CrTpykTypa, yka3areiau, alrOpUTMbl Pa3JIUYHBIX BHJIOB
noucka. ABTOMaTU3UpOBaHHbIE MH(pOpMannoHHO-TToNcKoBbIe cucteMbl (AUIIC). nanorossie
MOMCKOBBIE ~ CHUCTEMBI: OCHOBHBbIE (PYHKIMM ¥  BO3MOXKHOCTH, CIIOCOOBI  JIOCTYIIA.
Nudopmannonnsie  TeXHONOTMM W WHPOPMAIMOHHBIE  PECypChl.  JTalbl  pPa3BUTHUSA
WHpOpPMAIMOHHBIX ~ TeXHONOTHH. Bunabl  uHPOpManMOHHBIX  TexHOJOTUHA. OCHOBHBIC
KOMIIOHEHTBI ~ TEJIEKOMMYHUKAlMOHHOro Jocryna k pecypcam AUIIC.  Anroputm
MH(OPMALIMOHHOTO TMOKMCKAa B pEXuUMe Telenoctyna. BpiOop JEeKCHYECKHX — eQUHMIL,
UCIIOJIb30BAaHUE JIOTHUECKUX W MO3UIIMOHHBIX omnepaTopoB. MHDOpMAIMOHHO-TTIONCKOBBIN S3BIK.
Jloruka u crparterust moucka. ba3el nmanueix (B/]). banku nganubix. CTpykTypa, GyHKINH,
HazHadeHue. Trumbl 0a3 TaHHBIX U OAHKOB JaHHBIX.

Monynes 2. Wadopmannonasie pecypcbl cetu Internet. OTedecTBEHHBIE WCTOYHHKHU
UHPOPMALIUHU TI0 XUMHUH U CMEXKHBIM 00JIACTSIM.

AUIIC Bceepoccuiickoro HHCTUTYTa HaydyHOUM W TexHu4ueckor uHbopmaruu (BUHUTH).
OcHoBuble bas3el nanneix BUHUTU. Ilpeamernoe coxpepkanue u HamoiHeHue. CTpykTypa
nokymentoB B bBJ[ BUHUTHU. HudopmammonHo-mouckoBeiid s3bik. [lonckoBas crpaterus.
AUIIC  STN-International. = WudpopmanmnonHo-nouckoas  cucremMa  STN-International.
Ocob6ennoctn AUTIC STN-International. Opranuzanusi ¥ BO3MOXKHOCTH TOUCKa. Pa3nuvnbIe
Buael noucka: (STN-easy, STN Express, STN on the Web u ap.). 3HakoMCTBO ¢ OCHOBHBIMU
BUJAMH HUCTOYHUKOB HWH(pOpMaluu: MoHorpaduu, guccepranuu, aBTopedeparbl, CTaTbH,
MATEHTHI, IETOHUPOBAHHBIC PYKOIIUCH, Te3UCH KOHPEPEHIINH, CETeBbIE MyOIUKAINH, CTAHAAPTHI
u T1.1. OcobGeHHocTH oOQOpMIIEHUS CCBUIOK Ha JaHHbIE MCTOYHHUKHU. Vcmonb3oBaHue
oreuecTBeHHBIX 0a3 manHeix PI'b, TTIHTb, BUHWUTU, PHB wu np. Hcnonp3oBaHue
BO3MOKHOCTEH OnbmmoTeku eLibrary. Maaekcel mutupoBanus. TeMaTHdaecKuii MOKCK.

Monyne 3. HWuadopmanmonneie pecypchl cetu Internet. 3apyOekHbIE HCTOYHHKHU
nH(pOpMaIUU 110 XUMHH U CMEKHBIM 00JIACTSIM.

00630p cymiecTBYIOMIX HHPOPMAITMOHHBIX UCTOYHUKOB B 0071aCTH XUMUHU, XHUMHUYECKON
TEXHOJIOTUM U CMEXHBbIX Hayk. MH(popMalnoHHbIE MOPTAIbl U CaWThl ANMEKTPOHHBIX W3JAaHUM:
CaMT AJIEKTPOHHBIX KYpHAIOB AMEPHUKAHCKOTO0 XMMHUYeckoro obmiectsa, noprai Informaworld
m3narenbctBa  TAYLOR&FRANCIS, wundopmanuonnsii mopran SCIENCE DIRECT
m3narensctBa ELSEVIER, mnopranst uzpatensctB SPRINGER, WILLEY&SONS wu nap.
Nudopmanmonnsie Bo3mMoxHOCTH Science Direct. [TonckoBeiii mHTEp]Eiic, TOUCKOBBIN S3BIK,
HAyKOMETPUYECKHe  (QYHKIHWH, JONOJHUTENbHbIE  (QYHKIHH. OJIEKTPOHHBIC  W3JaHUs
AMepUKaHCKOTO XHUMHYeCKoro obmiectBa. OOmas xapaktepuctuka. HMHPOpMalMOHHBIE W
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nouckoBbie BO3MOKHOCTH. [lonsitue DOI. [TonckoBbliii sI3bIK. Arperaropbl Hay4HO-TEXHUYECKOU
unpopmanuu Reaxys, Web of Science, Scopus, Google Academy. MHAEKCH HUTHPOBaHUS.
Temarudecknil TOUCK.

Monyns 4. UcTouHrKH MTaTeHTHON WH(OpMaITUH.

[TonsiTHE 0OBEKTOB MHTEIIEKTYabHON COOCTBEHHOCTH. [laTeHTHAs JOKyMEHTAIusl KaK
uH(popMalMOHHBIA MaccuB. OCHOBHbIE MOHSATUS U ONpeAeNieHUus B 00JacTH MAaTeHTOBEICHUS.
OObexTel  m300peTeHMid. [laTeHTHOE  3aKOHOAATENBLCTBO. MeXIyHapoAHAs IMaTEHTHAs
knaccudukanus (MIIK). IlatenTHbil mouck. OcobeHHOCTH U BUABI TOUCKA. OTEUECTBEHHBIC U
3apy0OexHbIe  aBTOMATH3WPOBAHHBIE  HH(POPMAIMOHHO-TIONCKOBBIE  CHUCTEMBI  MAaTEHTHOU
nHpopmarnuu. XapakTEepUCTHKA, OpraHU3alus, BO3MOXXHOCTH moucka. bJl denepambHOrO
uHCTUTYTa TpoMbinuieHHOW coOctBeHHOCTH (DUIIC). CoctaB M BO3MOXKHOCTH JOCTYTIA.
Crpykrypa natentHoro nokymeHnta B BJl. BJ] Amepukanckoro marentHoro BegomctBa United
States Patent and Trademark Office (USPTO). Cocras b/l USPTO. Bo3moxHocTu goctyma.
Crpykrypa mnarentHoro nokymenTta B bJI. B/ ESPACENET. Komnekimus nateHTHbIX bJI
ESPACENET. Bo3zmoxxnoctu pocrtyna. CTpykTypa HaTeHTHOro JokymeHTa B bJI. Buasl u
BO3MOKHOCTH TIOHCKA.

4. O0beM y4eOHOI JUCUMIIJIMHBI

Bunsl yueOHoI paboThI B 3aueTHBIX B akanem.
eAMHMIIAX Jacax
O0mast Tpy10eMKOCTh JUCHUMIIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
AyIMTOpHBIEC 3aAHATHS: 1,33 48
Jlexmn (Jlek) 0,44 16
[Tpaktuueckue 3ansatus (I13) 0,89 32
CamocrositesbHas padora (CP): 1,67 60
Pedepar 0,5 18
Jlpyrue BUIbI CAMOCTOSITEIEHOW PabOTHI 1,17 42
Bua koHTpOJIA: 3aueT/3K3aMeH 3auer
Buapl yue6HO# paboTh B 3auetHBIX B actponom.
SAMHHIIAX qacax
O0mast Tpy10eMKOCTh JUCHUMIIMHBI 10 Y4eOHOMY IJIAHY 3,0 81
AyIMTOpHBIEC 3aAHATHS: 1,33 36
Jlexmn (Jlek) 0,44 12
[Tpaktuueckue 3ausatus (113) 0,89 24
CamocrositesbHas padora (CP): 1,67 45
Pedepar 0,5 13,5
Jlpyrue BUIbI CAMOCTOSITEIEHOW PabOTHI 1,17 31,5
Bua koHTpOJIA: 3aueT/a3K3aMeH 3auer

AHHOTanuA padoyeil NporpaMmbl Y4eOHOM THCHUNINHbBI
IIpombiniennas 3xoJiorus (b1.B. 21)

1. Heap aucHUNJIMHBI — MPUOOpPETEHHE OOYYAIONIMMHCS 3HAHWKA W KOMIICTCHIIHH,
npoecCHOHANPHBIX yYMEHUW W HAaBBIKOB B  OOJNACTH OpraHu3aldd  MaJOOTXOJHBIX
MPOMBIIUIEHHBIX MPOU3BOJICTB HAa OCHOBE METOJOB O00E3BPEKMBAHUSA TBEPABIX, KXUAKUX U
ra3000pa3HbIX 3arpsA3HSIONIUX BEIIECTB.

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

Ognademp cnenyromuMu npodeccrnoHalbHBIMU KOMITETEHIUSMU:
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- CIOCOOHOCTBIO y4aCTBOBATh B COBEPIICHCTBOBAHWU TEXHOJOTUYECKUX MPOIECCOB C
MO3UIMI HEPTO- U pecypcocOepekeHnsi, MUHUMH3AIMN BO3JACUCTBUS Ha OKPYXKAIOIIYIO Cpeny
(TIK-2).

- TOTOBHOCTHIO OOOCHOBBIBaTh KOHKPETHBIE TEXHHUYECKHE pEIlIEeHUs Mpu pazpaboTke
TEXHOJIOTHYECKHX TPOIIECCOB; BHIOMPATh TEXHUUECKUE CPEJCTBA U TEXHOJOTHH, HAPaBICHHBIC
Ha MUHUMHM3AIIMIO aHTPOIIOTEHHOT'0 BO3ICHCTBHS Ha okpyxkatomyto cpeny (I1K-5);

3uamo:

— OCHOBBl XMMHYECKHUX TEXHOJOTMHA MPOW3BOJCTB C MO3ULMN MX BO3JICHUCTBUA Ha
OKPY’KaIOIIYIO CPENY;

— OCHOBHBIE METObl OOpAIllEHHUsI C TEXHOTEHHBIMU 3arpsI3HAIOIIMMU BEIIECTBAMU;

Ymems:

— aHaJIM3upoBaTh JaHHBIE IO HCTOYHHUKAM BBIOPOCOB (COPOCOB) 3arps3HSIOIINX
BEIIECTB; BBIJCISITh TPUOPUTETHBIC 3arpsI3HSIONIME BEIIECTBA W HCTOYHUKH WX BHIOPOCOB
(cOpocoB);

— TPOBOJUTH OIEHKY MPUPOIOOXPAHHBIX MEPOMPHUATUN MO HOpMATHBAM MPEACITHHO
JIOMYCTUMBIX ~ BBIOPOCOB ~ (COpPOCOB)  3arpsi3HSIONIMX ~ BEIIECTB W HKOHOMHYECKOM
1eJ1€CO00Pa3HOCTU UX IPUMEHEHHUS;

Bnaoemw:

— HaBbIKAMU COCTAaBJICHHUS U aHAIW3a MPUHIMUIMHAIBHBIX TEXHOJOTMYECKUX CXEM IO
OYHCTKE BBIOPOCOB (COPOCOB) MPOMBIIIIICHHBIX TTPOU3BOICTB;

— METOJaMHU CpPaBHEHUS BaApPHAHTOB MPOCKTHBIX PEIICHU, HAPABICHHBIX HAa SHEPTO- U
pecypcocOepexeHne 1 MUHIMHU3AINIO BO3ICHCTBUS HA OKPYKAIOIIYIO CPEy

3. Kpartkoe cogep:xkaHue TUCUMIIMHBI:

OcCHOBHBIE XMMHUYECKHE TEXHOJIOTUM M UX BO3JCHCTBHE HAa OKPYXKAMOIIYI cpeny (B
MIPOU3BOJICTBE CEPHOM, a30THON U (PochopHON KHUCIOT, MUHEPAIBHBIX yIOOPEHHH, IIETOYEH,
aMMHUaKa, CTPOUTEIBHBIX MAaTePUANIOB, MEJUIIOJIO3HO-0YMaXHOW MPOMBIIUICHHOCTH WHE(Te-
razof00bI14e).

[MpuHIMMIBl OpraHu3anuu TepepadoTKH, OOE3BPEKMBAHUS W YTWIH3AIHH OTXOJIOB
OCHOBHBIX ITPOU3BOJICTB B XUMUYECKOM, He()TEXUMUYECKOM, CTPOUTENBHOMN U JIp. OTPaCsX.

MeToapl OYMCTKH MPOMBIIIICHHBIX Ta30B OT TBEPIABIX YACTHII M a’pO30Jiel, OKCHIOB
Cepbl U a30Ta, XJOp- U (QTOPCOMAEpKAIIMX Ta30B, OPraHUUYECKUX 3arps3HSIONINX BEIIECTB U
OKCHAa yriaepoaa. XUMHUYECKHe, (DU3UKO-XUMHUYECKHE W OMOXMMHYECKHE METOIbI OUYMCTKU
cTtouHblx Boja. Cucrema cbopa, mepepabOTKH U 00E3BPEKHUBAHUS TBEPIBIX MPOMBIIUICHHBIX
OTXO/JIOB.

4. O0beM y4eOHON JUCHHILIMHBI

Bunpl yue6HO# paboTh O6Bem
B 3aueTHEBIX B akagemuueckux
€IMHUIIAX gacax

O01mas Tpy10eMKOCTh TUCHHUILUIUHBI 10 Y4eOHOMY 3,0 108
IUIAHY

AyIMTOpHBIE 3aHATHS: 1,33 48
Jlexmum (JIek) 0,88 32
[Tpaktuueckue 3austus (113) 0,45 16
CamocrositesqbHasi padora (CP): 1,67 60

Bua uTOroBOro KOHTpOJISi: 3a4eT ¢ OLEHKOM - -

Bunsl yueOHol paboThI Ob6Bvem

B 3aueTHBIX B
eqUHUIIAX ACTPOHOMHUYECKUX
gacax
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O01mas Tpya10eMKOCTh TUCHUILUIUHBI 10 Y4eOHOMY 3,0 81
IUIAHY

AyJAUTOpPHBbIE 3AHATHS: 1,33 36
Jlexuuu (JIek) 0,88 24
[Tpaxtrueckue 3anstus (113) 0,45 12
CamocrositesbHas padora (CP): 1,67 45

Bua uToroBoro KOHTpOJIfA: 3a4eT ¢ OLEHKOM — -

AHHOTanuA padoyeil NporpaMmbl Y4eOHOM THCHUNINHbBI
IIpoexTupoBanue aerajeit mammu u annapatos (b1.B. 22)
1. eau u 3apa49u AU CHMILTIMHbBI

Heab AMCHUNIMHBI - HAYYUTH CTYJIEHTOB TBOPUYECKOMY MOJIXOY K BBIIIOJHEHUIO
WHXEHEPHBIX PacyeTOB Ha MPOYHOCTb, )KECTKOCTh U YCTONYHUBOCTh 3JIEMEHTOB KOHCTPYKIIMA,
JieTanei v y3J10B MallliH U anmnaparos.

OCHOBHBIMHM 32Ja4aMH AUCHHUILIMHBI, PEIICHHE KOTOPHIX 00ECIeUNBAET JOCTUKECHHE
LEJIH, SIBJISIOTCS:

° W3YYCHHE THUITOBBIX 3JIEMCHTOB KOHCTPYKIIUHA XHMHUECKOTO 000PYIOBAHUS;
. OCBOCHHE OCHOB METOMKH TPOCKTUPOBAHHUS,
° obOecrieueHre HEOOXOIUMON TEXHUYECKOW uWHMOpMaInmend il BOCHPHUSTHUS

CTYJEHTaMH psZia IMOCIEAYIONX JUCIUATIIVH.

2. B pe3yabrare u3yYeHUS JAUCHMILIMHBI OOyYaKOIIMIC MO MNporpamMmme
0akajaBpHaTa q0JIKEH:

0Osnademps cienyromuMH NPoPecCUOHANTBHBIMU KOMIIETEHIIUSAMU:

o TOTOBHOCTh M3y4aTh HAay4YHO-TEXHUYECKYI0 HH(GOpPMALMIO, aHAJIW3UPOBATh
OTEUYECTBEHHBII U 3apyOeKHBIN OIBIT IO TemaTuke uccienopanuii (I1K-13).

3HaMmMb:

o KOHCTPYKLIMU, THUIMAXH W KPUTEpHUH pPabOTOCIIOCOOHOCTH JeTajeil MalluH,
cOOpOYHBIX enuHUIL (Y37I0B) U arperaros;

o OCHOBBI TEOPUH COBMECTHOM pabOTBI U METOJIbI pacyeTa JeTajae U y3JI0B MAIINH

" alIapaToB XHUMHYSCKOHU TCXHOJIOTHH,

ymemb:

. BBITIOJTHATH M YUTATh TEXHUYECKHE CXEMBI, YSPTEIKU M ICKHU3BI JeTalICH, Y3JI0B H
arperaTtoB MallliH, COOPOYHBIX YEPTEIKEH M YePTEkKH OOIIEro BH/IA;

° MPOU3BOJUTL PACUeThl IO OCHOBHBIM KPHUTEPHUSM pPabOTOCIOCOOHOCTH W
KOHCTPYHUPOBAHUS J€TAJICH MAIlIUH;

. MIPOU3BOJIUTE PACYEThl U KOHCTPYMPOBAHHE JeTaJied MalllMH U MEXaHU3MOB C
YYETOM MPOHM3BOJICTBEHHON TEXHOJOTHUHU M SKCILTyaTalluu;

6/1a0emb:

. HaBBIKaMHU KOHCTPYHPOBAHUS M TEXHHYECKOTO TBOPUECTBA;

® HpaBI/IJ'IaMI/I HOCTpOGHI/ISI TCXHNUYCCKHUX CXEM U qepTen(ei/'I;

® OCHOBHBIMU MECTOIdAaMU pacqua nu HpOGKTI/IpOBaHHH MCXAHUYCCKUX y3JIOB nu

DJIEMEHTOB TCXHUKMU.

3. Kparkoe coaepxxanne JTUCUUIIMHBI:

Monyns 1. «Pacuer XMMHYECKOro ammapara C MEXaHWYECKUM IEpeMEUIMBAIOLINM
YCTPOMCTBOMY.

[To Bcem 3TamaM KypcoBOTro MpoeKkTa o(GOpMIISETCSl €AMHAs MOSCHUTENbHAS 3amucKa. B
MOSICHUTENbHYIO 3allUCKy BKJIIOYAIOTCS TPOEKTHBIE M MPOBEPOYHBIE pACyYeThl THUIIOBBIX
DJIEMEHTOB B COOTBETCTBUHU C ,Z[GI\/'ICTByIOH_[I/IMI/I MCTOJUKaAMU. HpOI/IBBOI[I/ITC}II

1)BBIOOP KOHCTPYKIIMOHHBIX MaTEPUAIIOB;
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2)pacueT OCHOBHBIX T€OMETPUYECKHUX Pa3MEPOB armapara;

3)pacueT TOJIIMH CTEHOK amnmnapara 1 pyOaIiku;

4)nonbop MpuUBOAA;

5)pacuer ¢1aH1IEBOrO COETMHEHUS KPBIIIKY C KOPITYyCOM ammapara;

6)pacyeT Baja MEIIAIKH Ha BUOPOYCTOMUMBOCTD U POYHOCTD;

7)non6op u pacder MyQThHI;

8)mo0op U pacyeT YIIOTHEHHUS.

Monyns 2. «YepTex 00111ero Buaa anmapara.

Brimonnsercs deprex oOIIero Buia ammapara ¢ BUAAMH, pa3pe3aMH, CEYCHUSIMH H
BBIHOCHBIMH 3JIEMEHTaMH, JAIOIIMMH TOJHOE MpeAcTaBiIeHue 00 ero ycTpoMcTBe M MPHUHIIMIIE
paboTbl. UepTex 001Iero BU/Ia anmapara CoACpKUT:

1. N3o0pakenue ammapara (BUIBI, pa3pe3bl, CEUYCHHS, BBIHOCHBIC SJIEMEHTHI),
coJieprKallie OKOHYATEIbHbIE KOHCTPYKTUBHBIE PEIICHUS.

2. OCHOBHBIE pa3MepHI.

3. Pacnono)xenne mrynepos, Jitoka, OIop anmnapara.

4. Tabnuiy Ha3HaUEHUS MTYIIEPOB B armapare.

5. TexHMUeCKyI0 XapaKTEpPUCTHKY U TEXHUYECKHE TPEOOBAaHUS K HEMY.

Ha BTOpOM nHCTE BBIMOJTHSIOTCS YEPTEXKH COOPOUYHBIX CAMHHUI] 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 BceX ATanoB padot. [IpenogaBaTens — pyKOBOJIUTENb MPOEKTa
HaANpaBIseT paboOTy CTylEHTa, KOHCYIbTUPYET MO HESCHBIM BOIPOCaM, OMpEIeNsieT CTEleHb
3aBEpIICHHOCTH OTAENbHBIX ATAOB MPOESKTUPOBAHHUS.

4. O0beM y4eOHOI TUCUMIIIIMHBI

B 3auerHbIx B akanem.
€AMHUIAX yacax

O0mast Tpy10eMKOCTh JUCUMIIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
AyIMTOpHBIEC 3aAHATHS: 0,44 16
Jlexmmm (J1) - -
[Tpaktuueckue 3ansatus (I13) 0,44 16
CamocrositesbHas padora (CP): 2,56 92
Buja koHTpoJIsi: 3a4eT / IK3aMeH Kypcosoii

npoeKkT/

3aver ¢

OLICHKOM

B 3aueTHBIX

B actponom.

€IMHUIIAX qJacax
OO0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
AyIMTOpPHbIE 3aHATHS: 0,44 12
Jlexuuu (JI) - -
[Tpaktrueckue 3ausatus (I113) 0,44 12
CamocrositesbHas padora (CP): 2,56 69
Buja koHTpoJIsi: 3a4eT / IK3aMeH KypcoBoii
npoeKkT/
3aver ¢
OLICHKOM

AHHOTanuA padoyeil NporpaMmbl Y4eOHOM THCHUNINHbBI
TeopeTuuyeckne 0CHOBBI FJHEPIO- H pecypcocOepekeHnsl B XUMHUYeCKOH TeXHOJIOTHHI
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(b1.B. 23)

1. Heanb qucuMminHbl: copMupoBaTh ypoBEeHb MPO(hEeCCHOHATHLHON KOMITETEHTHOCTH,
MO3BOJIIONINN TPAMOTHO, C TOUKH 3PEHUSI SHEPTO- U PECYpPCOCOEPEKEHUS pelIaTh MPUKIIATHBIC
3aJ]a4uM MPOMBIIIJIEHHOTO MacIiTada.

2. B pe3yabTaTe MH3y4YeHUS UCUMILIMHBI O0y4alouuiics 1o mporpamMme
0akaJjiaBpuaTa J10JI2KeH

061a0emb CIEeIyIOUMMU KOMIIETCHIUSIMU:

-CIIOCOOHOCTBIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX IHCUUIUIMH B
npo(ecCHOHANLHON JEATeIbHOCTH, MPUMEHITh METOJIbl MAaTEeMAaTHYECKOTO aHaiu3a u
MOJICIUPOBAHUS, TEOPETUUYECKOTO M AKCIepUMEHTanbHOTO uccieaoBanus (OI1K-2);

-CIIOCOOHOCTBIO y4acTBOBaTh B COBEPIICHCTBOBAHUU TEXHOJOTHYECKUX IIPOLIECCOB C
MO3UIMI SHEPro- U pecypcocOepekeHnss, MUHUMU3AIMKU BO3JCHCTBUS Ha OKPYKAIOIIYIO CPEAY
(TIK-2);

-CIIOCOOHOCTBIO  HCIIOJIB30BATh  3JIEMEHTHl  JKOJIOr0-3KOHOMHUYECKOTO aHalu3a B
CO3aHMM DHEPro- u pecypcocoeperarommx Texnonoruii (IK-8);

-CIOCOOHOCTBHIO  MOJIEIMPOBaTh DJHEPro- M pecypcocOeperaroniye Mporecchl B
npomsiiieHHocTH (I1K-16).

3Hamy:

— TEOPETUYECKHE OCHOBBI M MaTeMaTHMYEeCKUM ammapaT pacuera U aHalu3a
3¢ ()EeKTUBHOCTH HCHOJB30BAHUSI SHEPTETUUECKUX U CBIPHEBBIX PECYpPCOB HA OCHOBE MOHATHUS
IKCEPruu.

ymembw:

— aHAIM3UPOBATh BEJTUYUHY AKCEPreTUYeCKOro noTeHIuan€a Pa3IUYHBIX
SHEProHOCUTENIE XMMHYECKOTO MPOHM3BOJACTBA HA MPEIMET JTOCTOBEPHOCTH M BO3MOXKHOCTHU
MPaKTUYECKON pealin3aluu;

—OpeuiaraTh MyTH CHUXKEHHMSI SHEpro3aTpaT M  MOBBILICHUS SHEPreTH4ecKon
3¢ (EeKTUBHOCTH 3a CUET UCTOIB30BAaHUS BTOPUYHEIX dHEpropecypcos (BOP);

—co3/1aBaTh TUOKHWE pEreHepalOHHbIE TEXHOJOTUUM C 3aMKHYTOH CTPYKTYpOi
HSHEPreTUYECKUX U MaTepUATbHBIX TOTOKOB.

enademp:

— KOMILUJIEKCHOM METOJAMKON OLEHKH SHEPreTHYeCcKOoro IOTEHLHada OTXO0J0B U
MPOMEKYTOUHBIX MPOJYKTOB XMMHUYECKHUX MPOU3BOJCTB (TOPIOUUX OTXO/OB, Fa30BBIX MOTOKOB
U30BITOYHOTO JABJICHHUS, )KUAKUX CTOKOB) Ha MPEAMET UX YTHIU3AIUU C YI€TOM SKOJIOTUIECKIX
KpUTEPUEB.

3. Kparkoe conep:kanue IMCHUNITHHBI

Monynb 1. Beenenune. TepMmoauHamuyeckasi OlleHKa MaTEepPUAIbHBIX U HEPreTHYECKUX
pecypcoB. OLieHKa SHEPrOPECyYpPCOB Ha OCHOBE MOHSTHS 3KCEPIHH.

OcHOBHbIE HaIlpaBJICHUS U TPOOJIEMBI CO3/1aHUS SHEPTeTUUECKH BHICOKOA((EKTUBHBIX U
HKOJIOTHYECKH Oe3omacHbIX TexHosorud. Tumel mnpeoOpa3zoBaHuil dHEpruu  (IpsSMBIE,
nukmyeckue). Cucrema muddepeHMaibHbIX YpaBHGHHA Ui OTKPBITOM PaBHOBECHOU
MakpocucTteMbl. TepMoAMHaAMUYECKas OLIEHKAa JHEPropecypcoB CTAMOHAPHOTO TMOTOKA
BenlecTBa. [loHsTHe skcepruu. YcioBHe XUMHYECKOrO paBHOBecHs. PacuéT MHHHMalbHBIX
3aTparT 3HEPruM B Mpolleccax KOMIPEMHUPOBAHMS, PA3[CIICHHsS] Ta30BbIX CMECEW, MOTy4YEHUs
X0J10/1a.

Monynpb 2. Ananu3 3¢ (HEeKTUBHOCTH UCTIOIB30BAaHUS MAaTEPUATBHBIX U YHEPreTHUECKUX
peCypcoB XUMUYECKOTO MTPOU3BOJICTBA. MOJeNb peaabHOro SHEpronpeodpazoBaTes.

CucreMa MHTErpaibHBIX OATAHCOBBIX ypaBHEHUN W KHHETUYECKUX COOTHOIICHHMA IS
OTKPBITOH HEPABHOBECHOM MAaKpPOCUCTEMBbl. AHAJIUTUYECKOE W YHCICHHOE PEHIEHUE ITUX
YpaBHEHUN Ha OCHOBE MOJIENH JIOKAJIbHO-PAaBHOBECHOTO OMMCAHUS B IIPOLIECCAX TEUEHUS BSIZKUX
cpel, Temuo- U MaccooOMeHa. MeToauka MCIOJIb30BaHUS ITUX YpaBHEHUU Ui OMpeesIeHus
¢dakTrueckux sHeprosarpar. Pacuér Bemumumubl skcepreruuyeckoro KIIJ[ muorocramuitnoro
MOTOYHOT'O IIpoIecca.

93



Monyne 3. [IpuHIMOBL  CO3MAHHSI JHEPrO- U PECypcocOEpPeraroIux TEXHOJIOTHH.
HNudopmaninoHHble MOAXOABI U KPUTEPUH OLIEHKH CTeneHH >(PQPEeKTUBHOCTH MPOU3BOJICTBA B
YCII0BUAX COBpeMeHHOﬁ 3KOHOMUKHU U DKOJIOTHUH.

CTpykTypa TOIUIMBHO-?)HEPreTHUECKOro OajlaHca ¥ CHCTEMBl JHEpProodecreyeHus
XUMHUYECKOTo mpousBojcTBa. OOmas TepMmoamHamu4deckas oleHka BOP: wmarepuanbHBIX
OTXOJI0B, T'a30BBIX TTOTOKOB IO/ U30BITOUYHBIM JaBIEHUEM, TEIIOTHl TEXHOJIOTMUYECKHUX MOTOKOB.
Metoapl moBbIIIEHUS A(PPEKTUBHOCTH TPOLIECCOB  YTHIIM3ALUUM OTXOJOB C  Y4ETOM
9KOJIOTHYECKUX KpUTEpHeB (HAa MpuUMeEpe CHHTEe3a aMMHuaka, MHUPOJU3a YIJIEBOJOPOIOB,
KOHBEPCHM METaHa BOJSHBIM [1apOM).

Monyns 4. TexHOJIOTHYECKOE W DSHEPreTHYEeCKOe KOMOMHUPOBAHHE ITPOIIECCOB
HpeBpalleHus DHEPTUU U BELIECTB.

CuHTE3 TEXHOJOTMYECKOW UM DHEPreTUYECKOM CHUCTEM KaK OCHOBHOM MPUHITUIT
sHeproobecredeHuss. OCOOCHHOCTH 3HEPro- M pecypcocOepekeHrss B HHU3KOTEMIEPaTyPHBIX
mpoleccax IMOJIY4eHHs XOJioJa, pa3/eleHUs M OYMILEHHUs Ta30BbIX cmeceid. (OCHOBHbBIE
NPOMBIIIJICHHbIE CXEMbl MOJy4YeHHs XonoAa H TpaHchopmanuu Termiaa. CpaBHUTENbHBINA
TEXHUKO-D)KOHOMUYECKUN aHanu3 mapokoMipeccuoHHbIX ([IKXM) u Temmoncnonp3yronmx
XO0JOAUJIBbHBIX MAIIINH.

4. O0beM y4eOHOl JUCHUNJIMHBI

Oo0bem
Buabl yueOHol padoThI 3au. en. Ax. yac.
O0mas TpyA0eMKOCTh JMCHHILJIMHBI 10 Y4eOHOMY ILIAHY 4 144
KonTakTHas padora: 1,5 54
Jlexuuu (JIek) 1 36
[Tpaktuueckue 3austus (113) 0,5 18
CamocrositesqbHas padora (CP): 1,5 54
CaMOoCTOSTENbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHbI 1,5 54
Bua uToroBoro KOHTpOJIfA: 3a4eT ¢ OLEHKOM 1 36
Oo0bem
Buabl yueOHol padoThI
3au. ex. | Actp. uac.
O01mas Tpy10eMKOCTh TUCHHUILVIMHBI 10 Y4eOHOMY IJIAHY 4 108
KonTakTHas padora: 1,5 40,5
Jlexuuu (JIek) 1 27
[Tpaktrueckue 3ansatus (I113) 0,5 13,5
CamocrositesbHas padora (CP): 1.5 40,5
CamoCTOSTETbHOE U3YUYEHUE PA3ICNIOB TUCIIUIIIIUHBI 1,5 40,5
Bua uTOroBoro KOHTpOJIfA: 3a4eT ¢ OLEHKOU 1 27

AHHOTanus pado4eil nporpaMMsbl y4eOHOMH TUCHUIINHBI

OCHOBBI TEXHHYECKOI0 PeryJMpoBaHus U ynpasJenusi kaduectsoMm (b1.B.24)

1. Henp Kypca - HayuuTb CTYAECHTOB IPUMEHATh KOHTPOJIbHO-U3MEPHUTEIBHYIO U
UCIBITATENbHYI0 TEXHUKY, METOJAaM U CpPEICTBAM TEXHHUYECKOTO PETyJIHpPOBAHMS, METOJaM
KOHTPOJISI ~ KauyecTBa  BBIIYCKAEMOM  MPOIYKIMH, PECypco- U DHEProcOepex eHus
TCXHOJIOTHUYCCKUX IMPOLUCCCOB € UCITOJIB30BAHUCM CTAaHAAPTHBIX MCTO0B.
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3agayamMu U3ydeHHsI Kypca SBISIIOTCS COBEPIIICHCTBOBAHNE METOIUK KOHTPOJIS KadecTBa
IIPOM3BOJICTBEHHBIX MPOLIECCOB, pPa3paboTKa CHUCTEM YIpPaBIEHUS KadyecTBOM, pa3padoTka
HOPMAaTUBHBIX IOKYMEHTOB PAa3HOTO YPOBHS, CO3[JaHUE HOBBIX METO/IOB M3MEPEHUH, MMOTYICHUE
HU3MEpUTENIbHON HH(pOpMaIuu TpeOyeMoro KauecTna.

2. B pe3yabTare u3y4eHus AMCHUUIIMHBI CTYI€HT J10JI5KEH:

061a0emp CIETYIOIMMU KOMIETCHIIUSIMHU:

- CIIOCOOHOCTBHIO UCIOIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCITUIUIMH B
npodeccCuoHaNbHOM AEATEeIbHOCTH, MPUMEHITh METOJIbl MaTeMaTHUYecKOro aHaiu3a u
MOJICJIMPOBAHUSA, TEOPETUUYECKOIO U AKCIepUMEHTanbHOro uccieaopanus (OIIK-2);

-CIIOCOOHOCTBIO Y4acTBOBAaTh B COBEPUICHCTBOBAHMM TEXHOJIOTMYECKUX IPOLECCOB C
MO3UIUI SHEPTO- U pecypcocOepekeHus, MUHUMU3AINHA BO3ICHCTBHS HA OKPYKAIOIIYIO CPEly
(IIK-2);

- CIIOCOOHOCTBIO  HCMONB30BaTh AJIEMEHTHI JKOJOr0-d)KOHOMHYECKOTO aHalu3a B
CO3JIaHUU DHEPro- u pecypcocdeperaronux texnonoruit (I1K-8);

- CIIOCOOHOCTBIO MOJEIHPOBATh BSHEPro- M pecypcocOeperaromuye Mporecchl B
npombinuieHHocTH (ITK-16).

3HaAMb:

- 3aKOHOJIaTeNIbHbIE U HOPMATUBHO MPABOBBIE AKThI, METOIMYECKUE MaTEPUAIIbI 10
TEXHHUYECKOMY PETYINPOBAHHIO;

- IEPCIEKTUBbI TEXHUYECKOTO Pa3BUTHUS U OCOOEHHOCTHU AESITeIbHOCTH OpraHU3aluii,
KOMIIETEHTHBIX Ha 3aKOHO/IaTeIHbHO-IIPABOBON OCHOBE B 00JIACTH TEXHUYECKOTO PETYIHPOBAHMS;
- OCHOBBI TEXHUYECKOTO PETryIHPOBAHMUS;

ymembw:

- IPUMEHSATH METO/Ibl U PUHLUIIBI CTAaHAAPTU3ALUHU IPU pa3pabOTKe CTaHIAPTOB U
JIPYTUX HOPMATUBHBIX JOKYMEHTOB;

- IPOBOJUTH MOATBEPKICHUE COOTBETCTBUS MPOAYKIIMH, TPOLIECCOB U YCIYT
PEIbSIBISIEMBIM TPEOOBAHUSM;

- IPUMEHSATH METOIbl KOHTPOJISI U YIIPABJICHUS KAU€CTBOM;

- aHaJTM3UPOBATH JaHHBIE O KAYECTBE MPOAYKIIMU U ONPEACTATh MPUINHBI Opaka.

- HCTIOJIb30BaTh KOMITbIOTEPHBIE TEXHOJIOTHH JIsl IJITAHUPOBAHUS U MPOBEACHUS padoT 1o
TEXHHYECKOMY PETYIUPOBAHHIO.

enademp:

- HaBBIKAMHU HCIIOJIb30BAHUS OCHOBHBIX HHCTPYMEHTOB YIPaBICHUS Ka4eCTBOM;

- HaBBIKaMU O(OPMIICHHSI PE3YJIbTATOB HCIIBITAHUIA U IPUHSITHSI COOTBETCTBYIOIINX
pELICHHUI;

- HaBBIKaMU O(OPMIICHHSI HOPMATUBHO-TEXHUYECKON JOKYMEHTAIIHH.

3. Conep:kaHue QM CHUATIINHBI

MOAVYJIb 1.

1.1 BBenenue. 3akoH P® «O TEeXHMYECKOM pEryJupoOBaHUN». Mepbl TEXHUYECKOTO
peryaupoBaHMs, OCHOBAHHbIE Ha 3aKOHOAATENbCTBE OO0 OTBETCTBEHHOCTH 3a KauyeCTBO H
06€30MacHOCTh TTOCTABIISIEMOM MPOAYKIINH («3aKOH O 3aIlUTE MPaB MOTPEOUTENEH).

1.2 HeoTBpaTUMOCTh OTBETCTBEHHOCTH W3TOTOBHUTEIS W OpPraHM3AallMK B IICTH
«M3TOTOBUTENB- MpojaBel- norpedburensy. HemoOpokauecTBeHHass mpoaykius. MckakeHHas
uHpopManus o HaKTUIECKUX XapaKTepUCTUKAX MPOoAyKIuu. DanbcupuimpoBaHHas IpOTyKIIHsL.
OTBeTCTBEHHOCTh MPOJABIa U U3TOTOBUTEIIS.

1.3 Jloka3aTenbCTBO JOOPOKAYECTBEHHOCTH pEaM3yeMOil MPOMYKIMH H3TOTOBUTEIEM.
Cs3p Mexay HanuuueMm jaedexrta U BelnuuumHOM ymiepOa. KauecTBeHHas MpoayKIUs-yCIOBHE
BBDKUBaHMs (pUPM B KOHKYPEHTHOI Oophoe.

1.4. TexHudeckoe peryJdpoBaHUE, OCYIIECTBISIEMOE TOCYIapCTBOM B 00JacTh
0€30MaCHOCTH TNPOJYKTOB. TEXHHWYECKHE pEerjJaMeHThl M OIEHKAa COOTBETCTBHs. Buis
TEXHUUYECKUX peryiaMmeHToB. CoJepkaHue TEXHUUYECKUX periaMeHToB. [IpaBuia moctpoeHus.

95



1.5. @opmbl TEXHHUYECKOro  peryiaupoBaHusd. lloaTBep)kaeHHE  COOTBETCTBUS,
roCyIapCTBEHHBIA KOHTPOJIb, HAZ30P.

1.6. AkkpenuTanus kak (opMa rocyJapCTBEHHOIO TEXHUYECKOTO peryaupoBanus. Llemau
U TPUHLHUIBI aKKpeAWTaluu. AKKpEAWTalllds OpPraHoB MO CEpTU(UKALMU U HMCHIBITATENbHbBIX
naboparopuil.  CepTH(UKAIMOHHbIE  UCHBITAHWS  NPH  aKKpeAWTAlMH.  3apyOexHas
aKKpeIuTalHsl.

1.7. Mepsl, npeaycMaTpUBAIOIIME HCIOIb30BAHUE JOOPOBOJBHBIX CTAHIAPTOB H
nobpoBosibHOM ceprudukanuu. KavectBo. Buempenme cucrem kadectBa. OOyueHue u
UH(POPMHUPOBAHUE TTOTPEOUTEINIEH.

1.8. ITpuHITUIIEI ¥ POPMBI TOATBEPKACHHUS COOTBETCTBUS. CXEMBI

MOAVYJIb 2

2.1 Meroanyeckue OCHOBBI yIpaBieHUs KadecTBOM CTaauM >KU3HEHHOTO IIMKJA
NpOayKUHUHU. METOoIbl OIIEeHKH KauecTBa MpoAykiuu. CTaHAapTU3alus B YIPABICHUH Kau€CTBOM
- Mexnaynapoaubie cranaaptel cepun 9000. 3apyOeHBI U OTEYECTBEHHBIM OMBIT YIIPaBICHUS
kagectBoM. Konnenmus «Bceobiero ynpasnenus: kauectBom» MeTposiornyeckoe o0ecrieyeHmue
KayecTBa MPOYKIUH.

2.2JIuueH3upoBaHue. 3aKOH O JIMLEH3UPOBaHUH.

2.3 Ceprudukanms Kak mporeaypa moATBepKIACHUS COOTBETCTBUS.

2.4 TpuHuums! 1 GOPMBI TOATBEPIKACHHUS] COOTBETCTBUS.

2.5 Cxemnbl ceprudukanuu U AekiaapupoBanus. Onucanue cxeM AekiaapupoBanus (11-
7n). u cepTuduKaIym.

2.6 JIoOpoBOJILHOE TOTBEPKACHUE COOTBETCTBUS. DKCIIOPTUPYEMasi U UMITOPTHpyeMast
IPOAYKIMS, MOJUIeXkamas 00s13aTeIbHOMY HOATBEPKICHUIO COOTBETCTBUA. Y CJIOBHS BBO3a Ha
TeppuToputo Poccun nponykiuu, nojiexaiieil 00s3aTeaIbHOMY MOATBEPKICHUIO COOTBETCTBUS.

4. O0beM y4eOHOI TUCUMIIIIMHBI M BBl Y4e0HOH padoThl

Bunast yueOHoI paboThI Ob6wvem
B 3aueTHBIX B akagemudeckux
€IMHUIIAX yacax
OO0masi Tpy10eMKOCTb M CUUILIHHBI IO 2,0 72
y4eOHOMY IJIAHY
AyJAUTOpPHBbIE 3aAHATHS: 32/36 32
Jlexuuu (JIek) 16 16
[Tpaxtrueckue 3anstus (113) 16 16
CamocrositesbHas padora (CP): 40/36 40
Buja nToroBoro KOHTpOJIsi: 3a4eT — -
Bunbr yue6HOM paboThI O6Bem
B 3auetrnbix | B actpoHoMm.
eANHUIIAX yacax
O01masi Tpy10eMKOCTh JUCUMILIMHBI 110 2,0 54
y4eOHOMY IIaHy
AyJAUTOpPHBbIE 3AHATHS: 0,9 24
Jlexuu (JIek) 0,45 12
[Tpaktuueckue 3austus (113) 0,45 12
CamocrositesqbHasi padora (CP): 1,1 30

Buja uTorosoro KOHTPOJIA: 3a4€T — -

4.4.3. IncuMnJMHbI O BBIOOPY
AHHOTanuA padoyeil NporpaMmbl Y4eOHOM U CHUNINHbBI
DJIeKTMBHBIE Kypchl 110 pusndeckoii kyabType (b1.B.25)

96



1 Hesn AUCUMNIMHBI

— OBJIQJICHHE CHCTEMOM MpPAaKTUYECKUX YMEHMH U HaBBIKOB, 00€CIeYUBAIOLINX
COBEPIIICHCTBOBAHUE TICUXO(DU3HUECKUX CIIOCOOHOCTEH;

— pa3BUTHE CIIOCOOHOCTEH WCIOJIb30BaTh pa3zHoOOpa3Hbie (HOpPMBI  (HU3UIECKOI
KYJIbTYpPbI, CIOPTa M TypU3Ma JUIsl COXPAHEHUS U YKPEIUICHHUSI CBOETO 370POBbS U 3JI0POBbS
CBOMX OJIM3KUX B MOBCEAHEBHOW KU3HU U MPOPECCHOHATBHON IEITeIbHOCTH;

— ¢opMupoBaHHE MOTHBAIMOHHO-IIEHHOCTHOTO OTHOIICHUS K (DU3MUECKON KYIbTYpeE,
¢bu3nyecKOMy COBEpPIIICHCTBOBAHUIO U CAMOBOCIIUTAHUIO, YCTAHOBKA Ha 3J0POBBIN 00pa3 KU3HH;

— oOyueHue TeXHUYECKUM M TAKTHYECKUM MIPHEMaM OJTHOTO U3 BUJIOB CIIOPTA.

2 B pe3yabrare wu3y4YeHHs [UCUMILVIMHBI oOydamommiics 1m0 mnporpamme
0akaJjlaBpUaTa J0JIKeH:

Oobnadamp cneyomUMU KOMIETEHIIUSIMHU:

—  cmocoOHOCTh K camoopranu3aiuu u camooopazoBanuto (OK-7);

—  CIIOCOOHOCTh UCIHOJB30BaTh METOABl W CpelacTBa (U3WYECKOM KyIbTYphl Ui
obecreyeHusl MOTHOIIEHHON CONMalTbHOM 1 TipodeccnoHanbHoi nestenbHocTr (OK-8).

3uameo:

—  HAy4YHO-IIPAKTHYECKHE OCHOBBI (PU3NYECKOU KYIbTYPHI U CHOPTA;

—  COLMAaJIBbHO-OMOIOTHYECKUE OCHOBBI (PU3HUECKON KYAbTYPHI U CIIOPTA;

—  BIHSHHE O3JOPOBUTEIBHBIX CHUCTEM (PH3UYECKOTO BOCHHUTAHHUS Ha YKpPEIJICHUE
310pOBbsI, MPOPMIAKTUKY MTPO(PECCHOHATBHBIX 3a00JI€BaHH U BPEIHBIX MPUBBIUCK;

— CcrmocoObl  KOHTPOJS ®  OIEHKH (HU3WYecKoro pa3BUTHS U (DUIUIECKOMN
MOJITOTOBJICHHOCTH;

— TpaBWiIa U CIOCOOBI MIIAHUPOBAHUS MHAUBHUIYATbHBIX 3aHATUN PA3IUYHON LIEJIeBOM
HATPaBICHHOCTH;

— cnoptuBHble Tpaguuuu MXTU-PXTY um. [[.11. Menaeneena.

Ymems:

—  BBINOJHITH UHIUBUAYATHHO TOI0OpaHHBIE KOMIUIEKCHI M0 (PU3MUYECKON KYIbType U
Pa3IUYHBIM BUAAM CIIOPTA;

—  OCYILIECTBISATH CAaMOKOHTPOJb 3a COCTOSHHEM CBOETO OpraHu3Ma U coOJIoJaTh
MpaBHJIa TUTUEHBI U TEXHUKH 0€30TacHOCTH;

—  OCYILECTBJIATh TBOPYECKOE COTPYAHHUYECTBO B KOJUIEKTUBHBIX (opMax 3aHATHIMA
(U3UYECKON KYyJIbTYPOU U CIIOPTOM;

—  BBINOJHSITH IPUEMBI 3aITUTHI U CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPAXOBKH.

Bnaoemp:

— CpeACTBaMH M METOJAMU YKPEIUICHUS WHAMBHIYaJTbHOTO 310POBbS, (U3NYECKOTO
CaMOCOBEPILEHCTBOBAHMUS;

— JIOJDKHBIM ~ ypOBHEM  (PU3WYECKOW  MOATOTOBICHHOCTH, HEOOXOJUMBIM IS
KaueCTBEHHOT'O YCBOCHHUS MPO(PECCHOHANBHBIX YMEHHI M HaBBIKOB B IIpoliecce 00yUeHus B BY3e,
JUIs o0OecriedeHusl TOJTHOLCGHHONW COIMAJIbHOW W TPO(ECCHOHATBHON ACSITEIBPHOCTH TIOCIE
OKOHYAHUS y4eOHOTO 3aBE/ICHUS;

—  TEXHUYECKUMH M TAKTUYECKMMHU HaBBIKAMH B OJHOM U3 BUJIOB CIIOPTA.

3 Kpartkoe cogep:xaHue JUCUMILIHHBI

Kypc mucnunimuabl « 9NEKTUBHBIC NUCHUIUIMHBI 1O (U3WYECKOW KYIBType U CIIOPTY»
peanu3yeTcsl uepe3 BapuaTUBHBIA KOMIOHEHT (JICKTUBHBIN MOJTyJb) 328 yacoB (BUJ criopTa 1Mo
BBIOOPY CTyJEeHTa), B 3a4eTHHIC CJMHUIIBI HE TIEPEBOAMTCS, SBISCTCS OOS3aTEIBHBIM s
WCIIOTHEHUS TIPH O4HOU (hopme 0OyueHust.

[IporpaMma paccuuTaHa Ha W3YYCHUE AMCHUILIUHBI «DJIEKTHBHBIC JUCHUIIIMHBI IO
busznyeckoil KylnbType M CHOpPTY» B TEUEHHE IIECTH CEMECTPOB U TMpEAINojaraeT, 4ro
oOyJaromuecss UMEIOT TEOPETHUYECKYI0 MOATOTOBKY B 00JACTH TUCHUIUIMHBI «Duznyeckas
KyIbTypa M CIOPT», 3aKaHYMBAETCS 3aUue€TOM B KOHIE Kaxaoro cemectpa. KoHtpoib
yCIIEBAeMOCTH CTYACHTOB BEJETCS 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBOM CHCTEME.
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[IpakTHyecKkue 3aHATHS.

[IpakTuueckuii pa3aen mporpaMMbl peaau3yeTcst Ha y4eOHO-TPEHUPOBOYHBIX 3aHATUAX B
y4eOHBIX Tpymmnax no oomel GU3nIecKoil MoAroTOBKE UIIH 10 BHIOPAaHHOMY BHULY CIIOpTA.

[IpakTrueckue 3aHATHS TIOMOTAIOT TPHUOOPECTH OIBIT TBOPYECKOW TMPAKTUUECKOM
JESTEIbHOCTH, Pa3BHBAIOT CAMOCTOSITENILHOCTh B (DU3MUYECKON KYIbType U CHOpPTE B IENSIX
JOCTHXKEHUSI (U3NYECKOTO COBEPILEHCTBA, IIOBBIIIAIOT YPOBEHb (PYHKIHMOHAIBHBIX U
JBUTATEIBHBIX CIIOCOOHOCTEH, HANIPaBIEHHO (POPMHUPYIOT Ka4eCTBa U CBOMCTBA TUYHOCTH.

[IpakTrueckuii paszmen BKIOYaeT B ceOs Toapaszenbl: Mo o0med (usndeckoi
noaroroBke (ODII) u cnenmansHOM Pr3nveckoi moaAroToBke mo Buaam cropta (CDII).

Y4eOHO-TPEHUPOBOUHBIE 3aHATHA 0a3upYIOTCS Ha IIUPOKOM HCIOIb30BAHUU
TEOPETUYECKUX 3HAHUN U METOJUYECKHX YMEHUH, Ha MPUMEHEHUH Pa3HOOOpPa3HBIX CPENICTB
(GU3UYECKON KyIbTYphl M CIIOPTa, CHOPTUBHOM M MPOheCCHOHATBHO-TIPUKIIATHON (PU3NUECKON
MOJITOTOBKE.

VYnensercs BHUMaHUE BONPOCAM TMPOBEJICHUS COPEBHOBAHMM (MpaBHJIa COPCBHOBAHUHU,
crcTeMa pO3BITPHILICH, ONpeieieHue nodeauTesneid, 000py10BaHIE U MHBEHTAPb).

Kputepuem ycnemHocTH ocBOeHUsI y4eOHOro maTepuaia SBJSETCS IKCIEPTHAs OLEHKa
IPENoJIaBaTeNsi, YUUTHIBAIOIIAS pecyIapHOCb NOCeujeHUs 00A3amenbHblX Y4eOHbIX 3aHAMULL,
BBIMIOJTHEHHE YCTAHOBJICHHBIX HAa JAHHBIA CEMECTP KOHTPOJIbHBIX HOPMATHBOB (TECTOB) OOIIEH
GU3MYECKON M CHOPTHUBHO-TEXHUYECKOW TMOATOTOBKH JUIS OTHAEIBHBIX TPYII Pa3TUIHON
CIIOPTUBHOM HAIPaBICHHOCTH.

4. O0beM yueOHO JUCUUIIJIMHBI

B CemecTpsl
Bun yaeOHO# paboThI aKasieM. I II I v A% VI
yacax
O01masi Tpy10eMKOCTh JUCUMILIIMHBI 110 328
y4eOHOMY IIaHY
AyIHTOpPHBbIE 3AHATHS: 328 32 66 66 66 66 32
IIpakTuyeckue 3aHATHSA 32 66 66 66 66 32
328
Bua uToroBoro KOHTpoJIs: 3a- | 3a- 3a- 3a- | 3a- | 3a-
3a4eT / IK3aMeH yer | yYer 4yer YeT | 4Yer | 4Yer
B CemecTpsl
Bun yaeOHO# paboThI aCTpPOH. I II I v v VI
yacax
O01masi Tpy10eMKOCTh JUCUMILIIMHBI 110 246
y4eOHOMY IIaHYy
AyIHTOpPHBbIE 3AHATHS: 246 23 50 50 50 50 23
IpakTuyeckue 3aHATHS 246 23 50 50 50 50 23
Bua uToroBoro KOHTpoJIs: 3a- | 3a- 3a- 3a- | 3a- | 3a-
3a4er / IK3aMeH Yyer | 4Yer Yyer YeT | 4Yer | 4Yer

AHHOTanuA padoyeil MpOorpaMmbl Y4eOHOM THCHUNINHbBI
Beenenue B MeMOpannyro Ttexnosioruro (b1.B./1B.01.01)
1. ean AMcHMNJIMHBI:
JaTh CTYIEHTaM IEpPBUYHBIC 3HAHUS O MEMOpaHHBIX MPOILECCaX pa3lelieHUsT CMECEH,
JIOCTAaTOYHBIC [JI1 TIOHMMaHHWS CTyJIE€HTaMH OCOOEHHOCTEH M BO3MOXKHOCTEH MeMOpaHHOM
TEXHOJIOTHH.
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[IporpamMMa AMCHUIIIMHBI CTPOUTCS Kak OO030pHAsl MO OCHOBHBIM TEOPETHYECKHM U
MPAKTUYECKUM aclekTaM MeMOpaHHOU TexHosornu. OHa BKIIOYaeT B ceOs O3HAKOMIIEHUE C
UCIIONIb3YEMOM TEPMHUHOJIOTUEH, ¢ HAYYHBIMH NPHUHIUIIAMHA MEMOpPaHHOTO pa3JeeHHs, C
OCHOBaMH pacyeTa MEMOPaHHBIX MPOLIECCOB.

2. B pe3yabTare u3yyeHus IUCHUIJIMHBI OOydamoliuiics O mporpamme
0akaJjiaBpuaTa J10JI2KeH

061a0emb CIEeIyIOUMMU KOMIIETCHIUSIMU:

o CHOCOOHOCTh  OCYILECTBJISTh TEXHOJOTUYECKHI 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 TEXHOJIOTHUYECKUX IMPOIECCOB C
MO3UIUI DHEPTO- U PECypcocOEpeKeHUsI, MUHIMH3AINH BO3JACHCTBUS HA OKPYKAIOIIYIO CPEIy
(IIK-2);

o CIIOCOOHOCTh ~ WCIONIB30BaTh ~ HOPMATHUBHBIE  JOKYMEHTBI IO  KadecTBY,
CTaHAapTH3aIuu U cepTudukanuu npoayktos u uzaenuii ([1K-4);

o TOTOBHOCTh OOOCHOBBIBaTh KOHKPETHBIE TEXHUYECKHE PEIIECHUsl MpU pa3padoTke
TEXHOJIOTMYECKHX MPOIIECCOB; BHIOMpATh TEXHUUECKUE CPEJCTBA U TEXHOJIOTHH, HAlpaBiICHHbIE
HA MUHUMH3AIUI0 aHTPOTIOTEHHOTO BO3/ICHCTBUS Ha OKpyxkatomlyto cpeny (ITK-5);

o CHOCOOHOCTh MCIIOJIB30BATh AJIEMEHTHI HJKOJIOr0-35KOHOMUYECKOTO0 aHajlu3a B
CO3JJaHUU PHEPTO- U pecypcocOeperatromux TexHomorui (ITK-8).

3HaAmMb:

. KIaccupukanuio U (PU3HNKO-XUMHUYECKHE OCHOBBI TIPOIIECCOB MEMOPAHHOTO
pas3aeneHus ¢ pa3IMyHON ABUKYIIEN CUIION;

. OCHOBbI ~TEXHOJIOTMHM TOJYMPOHUIAEMBIX MEMOpaH U3 TMOJUMEpPHBIX U
HEOPTaHMYECKUX MATEPUAIIOB;

. MPUHLIMIHUATIBHBIE KOHCTPYKIIMM  MEMOpPAaHHBIX JJIEMEHTOB, MOIyJeH H
anmnaparos;

. MPUHLIMIIBL  Pa3pabOTKH M pacyeTa TEXHOJOIMYECKUX CXeM MeMOpaHHbBIX
YCTaHOBOK;

. OCHOBBI (DYHKIIMOHUPOBAHUS PbIHKa MEMOPAaHHOM TEXHOJIOTUY;

ymembp:

. U3MEpPSATH U PACCUUTHIBATH OCMOTHUYECKOE JIaBJICHUE BOJHBIX PAaCTBOPOB;

. UCIIONIb30BaTh  PE3yNbTaThl  Ja0OpaTOPHBIX  HCCIEAOBaHMUA B  pacuerax
MEMOpaHHBIX YCTAaHOBOK;

. pa3pabaTbiBaTh TEXHOJIOTUIECKHE CXEMbI MEMOPAHHBIX YCTaHOBOK;

. omnpenensaTh MecTo M A(PPEKTHBHOCTh HCIOIB30BaHUS CTAIUU MEMOpPaHHOTO
pasaeNeHns B TEXHOJIOTHYECKON cXeMe MPOU3BO/ICTBA;

enaoems:

. METOJIaMU pacyeTa pabodrx mapaMeTpoB Mpolecca MeMOPaAHHOTO pa3elieHus;

. METOJIaMH OLIEHKH YPOBHS KOHIIEHTPALMOHHON MOJISPU3aLIH;

. TEXHUYECKUMH IMPUEMaMH CHIDKEHUSI YPOBHS KOHIICHTPAIMOHHON TOJISIPU3AIUH B
MeMOpaHHBIX araparax;

. METOJIaMH BBIOOpA ONITUMATBLHOW KOHCTPYKIIMA MEMOPAHHOTO MOYJIS.

3. Kparkoe conepkanue 11 CIUATNIIAHbBI

1. OcnosHvle  npedcmagnenus o  MembpanHou  mexHonozuu.  BBenenwue,
tepmunoniorusi. Mcropuorpadus memOpanHou TexHosjoruud. (O030p MEeMOpPaHHBIX IPOIIECCOB
pasgenenus  cmeced —  OapomemOpanHble, au(pQy3uOHHBIE,  BIEKTPOMEMOpaHHbIEC,
TepMOMEMOpaHHBIC.

2. Dusuxo-xumuieckue U mepmMoOUHaMUIECKUe OCHOBbl MEMOPAHHBIX NPOYECCOB.

Konnenrpanuonnas nosspuzarus (KIT), 6mokupoBanue memOpan. VictuHHas u HaOnrogaemast
CENIeKTUBHOCTh. MeToabl cHrbkeHus BiusiHus KI1.
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3. Knaccupuxayus ~ membpan,  mpebosanuss k  membpanam.  [IpuHIHIIBI
KJIacCU(pUKALMU: MO MpolleccaM NPUMEHEHHUs, 10 METOAaM IMOJIy4eHHUs, 10 TeOMETPUYECKON
dbopme, 1Mo BHYTpeHHEU CTpykType. OOocHOBaHWE TpeOOBaHU TOJB30BaTENIed K MeMOpaHaMm:
ylaenabHas MPOU3BOAMTEIBHOCTb, pa3Aelsiomas CrnocoOHOCTb, pecypc, MeXaHHYecKas,
XAMHUYECKAsT M TEPMUYECKass CTOMKOCTb, YCTOMYMBOCTb K JEHCTBUIO MHUKPOOPraHU3MOB,
CaHUTapHbIe TPEOOBAHMUS, YCIOBUS XpaHEHUS, YTHIN3UPYyeMOCTh. Buibl MeMOpaH, ux CBOMCTBA.
[Monmynponunaemple  MeMOpaHbl W3  TOJWMEPOB, KepaMuKd, Trpadura, METAIIIOB,
KOMIO3UIIMOHHBIE MOTYIPOHUIIAEMbIE MEMOPAHBI, KUAKHE MEMOPaHBbI.

4. H3yuenue cmpykmypol u ceovicms membpan. ViccnenoBanue CTpyKTypbl MeMOpaH:
MOPUCTOCTh, CPEAHHUI pa3mep MOp, TOJILIMHA, aHU30Tpomwus, AedexTockonusd. MccnenoBanue
TEXHOJIOTHYECKHUX MapaMeTpoB MeMOpaH: yIenbHas MPOM3BOAUTEIHHOCTh, 3aJeP>KUBAOIIAS
CIOCOOHOCTh, ycajaka MeMmOpaH, pecypc paboTbl. MeToasl KaJMOPOBKH TMOPHCTHIX MEMOpaH.
Ceprudukanus memMOpaH.

5. Membpannvie annapamsl u ycmanosku. MemOpaHHBIE anmapaThl C MIOCKUMH,
PYJOHHBIMHU, TPyOYAaTHIMH, BOJOKOHHBIMH W TIATPOHHBIMU DJJIeMEHTaMH. MeMOpaHHBIC
YCTaHOBKH: COCTAaB YCTaHOBKHM, KOMIIOHOBKAa. CriocoObl pekynepauuu 3Hepruu. [Iporounsie u
TYIHUKOBBIE PeKUMBI paboThL. [leproanueckue, HeMpepbIBHBIE H MUPKYISAIIUOHHBIC CXEMBI.

6. Texnonoeuueckue cxemuvl ¢ ucnonvsoganuem memopan. Cdepbl NpUMEHEHUS
MeMOpaHHOM TeXHOJIOTUH. MeMOpaHHBI PHIHOK — MUPOBOW U POCCUHCKUIA.

4. O0béM yueOHOM JTUCUUIIJIMHBI

V cemectp
Buabl yueOHoii paboThI 3au. e, Ax. qac.
O01mas Tpy10eMKOCTh
4,0 144

AUCIHUILIUHBI 0 Y4e0HOMY IUIAHY

KonrakTHas pabora: 1,8 64

Jlexuuu (JIek) 0,9 32

[Tpaxtrueckue 3anstus (I1P) 0,9 32

CamocrositesbHas padora (CP): 1,2 44

KontponbHbIe pabOTHI 0,2 8

W3ydeHue pa3aenoB IUCHUNIINHBI 1,0 36

Bua uTOroBoro KOHTpoOJIA: 1,0 36
IK3aMeH

V cemectp
Buner yueonoli padorni 3au. ex. ACTpOHOM. Hac.
OO0masi Tpy10eMKOCTb 1M CHUITHHBI
4,0 108

1o y4eOHOMY IJIAHY
KonTakTHas pabora: 1,8 48
Jlexmum (JIek) 0,9 24
[Tpaktuueckue 3ausrtus (I11P) 0,9 24
CamocrositesqbHasi 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 MOJe/JIMPOBaHNe XUMHKO-TeXHoJIorn4eckux npoueccos (b1.B./1B.01.02)
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1. Heap JMCUMIUIMHBI — TIONYYEHUE CTYICHTAMHU 3HAHWN B O0JACTH MOJEITHPOBAHUS
OpPraHU3aI[MOHHO-YIPABIEHYECKUX, TEXHUKO-3KOHOMHUYECKUX M TEXHOJIOTUYECKUX TMPOIIECCOB
HAyYKOEMKHX TIPOM3BOJACTB Ha BCEX JTamax >KU3HEHHOTO IUKIA XUMHKO-TEXHOJIOTHYECKOU
CUCTEMBI.

HucuummuHa «CTPYKTypHOE MOJCIMPOBAHUE XUMHUKO-TEXHOJOTHYECKHX IPOILIECCOBY
MO3BOJIIET OCBOUTH OCHOBHBIE TMOJIOXKEHUS CIEAYIOUIMX pa3[esioB: MPOLECChl W METOb
OpPraHU3alMOHHO-TEXHOJOTMYECKOTO  YIPABICHUS  XUMHMKO-TEXHOJIOTMYECKOH  CHUCTEMOM,
MEeToauYeckoe  oOecrieueHue  MOJENMpPOBaHUS  OM3HEC-TIPOLIECCOB,  OPraHU3AIMOHHO-
HKOHOMHUYECKOE MOACITHPOBAHNUE TEXHOJIOTMUYECKUX MPOIIECCOB

Henu u 3amauu JUCHUIUIMHBI JOCTUTAIOTCS C TIOMOIIBIO:

— TEOPETUYECKON M MPAKTUYECKOH MOATOTOBKH CTYJCHTOB B O0JACTH MOJAEIMPOBAHUS
OpraHU3aIMOHHO-YIIPABIEHYECKUX M TEXHOJIOTMYECKUX MPOIECCOB Ha BCEX 3Tarax >KM3HEHHOTO
UKJIa QYHKIIMOHUPOBAHUS XUMHUKO-TEXHOJIOTHYECKON CHCTEMBI;

— W3y4eHUs NPUHLUIIOB OPraHMU3alMOHHO-IKOHOMUYECKOTO0 MOJAEIUPOBaHUsA Ou3HeC-
MPOIECCOB Ha JTamax (OPMUPOBAHUS TMPOCKTA; COCTABICHHUS OW3HEC-TUIaHA M OIEHKHU
3¢ (PeKTUBHOCTH TPHUHATHUS PpEUICHU; BHEAPEHUS WHHOBALMOHHBIX TEXHOJIOTUN; OLEHKU
3¢ (HEKTUBHOCTH peann3alii pecypcocOeperaroniux TeXHOIOT Hif;

— U3Y4YEeHHs] TPUMEpPOB TPAKTHUECKON peanu3aldyd METOJOB OpraHM3aluOHHO-
HKOHOMHUYECKOTO MOJICIIMPOBAHUS pECypcocOeperaomux XHMUKO-TEXHOIOTHYECKHUX TTPOLIECCOB.

2. B pe3yabrare wuU3yYeHUH JUCHMILUIMHBLI O0yyalIuiicss MO mNporpamMmme
O0akaJlaBpHaTAa J0JI/KEH:

Ooénadamp cnenyrommmu odmekyabTypHbiMU (OK), obmenpodeccuonansubivMu (OITK)
u npodeccuonansubiMu (I1K) komnereHusaMH:

— CHOCOOHOCTh OCYHIECTBJIATH TEXHOJOTUYECKUH TMPOLECC B COOTBETCTBUM C
pEeraMeHTOM M HCIIOJIb30BAaTh TEXHUYECKUE CPEACTBA AJII M3MEPEHHs] OCHOBHBIX MapaMeTpOB
TEXHOJIOTHYECKOTO TpoIiecca, CBOMCTB chIpbs U npoaykiuu (I1K-1);

— CHOCOOHOCTh YYacTBOBAaTh B COBEPIICHCTBOBAHMHM TEXHOJOTMYECKHX IIPOLIECCOB C
MO3UIUI PHEPTO- U pecypcocOepekeHusi, MUHUMH3AIMN BO3JACUCTBUS Ha OKPYXKAIOIIYIO Cpeny
(TIK-2);

— crOCOOHOCTh HUCIOJIb30BATh HOPMATUBHBIE TOKYMEHTHI 110 Ka4eCTBY, CTaHIapTU3AINH
u ceptuukanuu npoaykroB u uznenuit (I1K-4);

— CHOCOOHOCTh BBIOMpPATh TEXHMYECKHWE CPEICTBA M TEXHOJIOTWH, HAIpaBlIEHHbIE Ha
MUHUMU3ALUI0 aHTPOIIOTEHHOTO BO3/IEHCTBUS Ha OKpyskatomryto cpeny (I1K-5);

— CIIOCOOHOCTH UCIOIB30BaTh 3JIEMEHTHI SKOJIOr0-9KOHOMUYECKOTO aHaIN3a B CO3JaHUU
9Hepro- u pecypcocoeperarontux texuonoruit (IIK-8);

B pe3ynbrare u3yueHus: AMCUUILTUHBI CTYIAEHT TOJIKEH

3Hamb:

— OCHOBHBIE MOJENU ONHCAHUA CTPYKTYpbl U NPUHLHUIIOB OpraHU3allMH XUMHUKO-
TEXHOJIOTUYECKUX MPOIECCOB;

— MPUHIUIBl CHUCTEMHOr0 aHajlh3a U HUX MPUMEHEHHE B 3a/JadaX CTPYKTYpHOTO
MOJICIIUPOBAHUS OU3HEC-TIPOIIECCOB;

— aJNrOpUTMbl CTATUCTHUYECKOIO AaHalu3a, MPUHUUIB TPUHATUS DPELICHUH, METOJbI
WHTEIJICKTYallbHOTO ~ aHall3a JAaHHBIX, MPOOJIEMbl TPEICTaBICHHUS W HWHTEPIPETAlNun
Pe3yNbTaToB MPU MOJIETUPOBAHUHU TEXHOJIOTHYECKUX 0OBEKTOB KaK OHM3HEC-TIPOIIECCOB;

— OCOOCHHOCTH TPUKIAIHBIX HHKEHEPHO-TEXHUYECKUX 3a/1ad OOBEKTOB XUMHUYECKOU
TEXHOJIOTHH KakK 3aJ1a4 OpraHNu3alMOHHO-TEXHOJIOTHYECKOTO MOAECTUPOBAHUS.

ymembp:

— IPUMEHATH METOJIbl CTPYKTYPHOT'O MOJICTUPOBAHUS Ha PA3IUYHbBIX dTanax *KU3HEHHOTO
[IUKJIA XUMUKO-TEXHOJIIOTUYECKUX CUCTEM;

—  HCIOJNb30BaTh COBPEMEHHOE METOAMYECKOe OOecleueHUue  MOJCIIMPOBAHUS
OpraHU3aIMOHHO-YIIPABIEHYECKUX, TEXHUKO-9KOHOMHUUECKUX U TEXHOJIOTMYECKUX MPOIIECCOB.

enademp:
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— NPUHIMIIAMH MOJICTTMPOBAaHUS OU3HEC-TIPOLIECCOB;

—  COBPEMEHHBIMM  METOJJaMH  CTPYKTYpPHOIO  MOJEJIMPOBAaHHUS  MPOLECCOB
(YHKIIMOHUPOBAHUS XUMHKO-TEXHOJIOTHUECKUX CHCTEM;

— aJTOPUTMUYECKUM M TPOrpaMMHBIM OOECIEUYEHHEM pEeHIeHHs] OpraHU3alMOHHO-
YIPaBIECHYECKUX, TEXHUKO-3KOHOMUYECKUX U TEXHOJIOTMUECKUX 3aa4.

3. Kpartkoe cogep:xanue JUCUMIIMHBI.

Henn U IIPOLEYPBI OpPraHHU3allMOHHO-3KOHOMHYECKOI O MOJIETTUPOBAHUS
pecypcocoeperarmmx TexHoaornidi. CUCTEMHBIN aHAIW3 B CTPYKTYPHOE MOJICIIUPOBAHUE.

Opranun3aloHHO-?)KOHOMUYECKOE MOJIETUPOBAHUE.

MopnenupoBanue OW3HEC-TIPOLIECCOB KaK MHCTPYMEHT pELICHUS TEeXHOJIOTMYECKUX,
IPOEKTHBIX M OPraHM3allMOHHO-YIPABICHUECKUX 3aJad YIpPaBJIECHUS IPOU3BOJCTBEHHBIMU
nponeccamu. Texnonoruss SADT. OcHOBHBIE 3JIEMEHTHI Ipolecca ynpasiaeHus. Mopaenu
npoliecca MPUHATHA pelIeHUN. XapaKTepUCTUKH OM3HEC-TIPOIIECCOB.

[IpymeHeHne TPUHLUIIOB CHCTEMHOrO aHaiu3a IpU ONUCAaHUU OU3HEC-TPOIECCOB
XUMHUYECKOIO IPOU3BO/ICTBA.

[IpuHIMIIBI CHCTEMHOTO aHaINU3a CTPYKTYpbI U OU3HEC-TIpolieccoB opranu3anuu. OO0rmast
dopma anroputmMa MOAETUpPOBaHHs OW3HEc-TpoleccoB. MHKaNCynanus MaHHBIX, TPOLENyp U
byHKIUI npu onucaHuM OusHec-mpoueccoB. lLlenu opraHu3alMOHHO-3KOHOMHYECKOIO
MOJICIMPOBAHMS U METO/bl aHain3a mporeccoB. Knaccupukanus oObeKTOB OpraHU3alMOHHO-
SKOHOMMYECKOTO MOJICIIUPOBAHUS C YUETOM OCOOEHHOCTEN MPEeIMETHOM 00IacTH.

MognenupoBanue  Opoleayp  I[OMCKAa  TEXHOJOIMYECKMX W OpPraHM3allMOHHO-
SKOHOMHUYECKHUX 3aKOHOMEPHOCTEM.

Cratuctnueckuil ananus. Knacrepusiii ananus. IIpoBepka runores. MHTennekTyanbHbIi
aHaJIU3 JaHHBIX.

Crpareruu 1 METO/bI IPUHATUS PELIECHUI.

Mertoap! puHATHSA perieHnii. BeIOOp palimoHaaIbsHOTO pemeHns. AKCHOMBI
paLOHAIBHOTIO NOBEACHU. JlepeBbs perieHui. Moenu npencTaBiIeHus 3HaHUM JUIs IIOUCKa
pemenuii. [Toctpoenune pemarommx npasuii. O0ydaronme mpoueIyphl.

ANropuTMBl OPraHU3alMOHHO-3KOHOMHYECKOIO MOJEIUPOBAHUA M MOJECIUPOBAHHE
WHKEHEPHO-TEXHOJIOTMYECKUX 3aa4.

IIpumeHeHne MOIETMPOBAHUS IIPY PELLIEHUU TEXHOJOTUYECKUX U IKOHOMUYECKHUX 3a/1a4.
Ponbs MozenupoBaHus TEXHOJIOTMYECKHUX ITPOLIECCOB MPU PELICHUH OPraHU3aMOHHO-
HPKOHOMHYECKHUX 3a/1a4. 3a7a4ya ONTUMHU3ALNH.

4. O0beM y4eOHON JUCHHILINHBI

Bunpr yue6HO# paboThI B 3auétHbIX B
SAMHHIIAX aKaJieM. yacax
O0mast Tpy10eMKOCTh JUCHUMILIMHBI 10 y4eOHOMY 4 144
IUIAHY
AyIMTOpHBIEC 3aAHATHS: 1,8 64
JIEKIINU 32
IIPAKTHUYECKUE 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 — MpOMEKYTOUHAS aTTECTAIUS 0,4
IToaroroBka k 3K3amMeHy 35,6
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Bunpl yue6HO# paboTh B 3auérnpIx B
€IMHUIIAX aCTPOHOM.
yacax
O0mas TpyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY 4 108
ILUIAHY
AyIMTOpHBIEC 3aAHATHS: 1,8 48
JIEKIINU 24
IIPAKTUYECKUE 3aHATUS 24
CamocrosiTesibHast padora: 1,2 33
CamocTosiTeJIbHOE H3yUYeHHe Pa3/iei0B U CHUTITHHbI 1,2 33
Buabl KOHTpOJIA:
DK3aMeH 1 27

AHHOTanuA padoyeil NporpaMmbl Y4eOHOM THCHUNINHbBI
BapomemoOpannsbie nponeccsi (b1.B./1B.02.01)

1. ean AMCHUNJIMHBI:

JIaTh CTyJIEHTaM 3HAHHs O TpoIeccax MeMOpPaHHOTO pa3/IeNICHHS Ta30BBIX U SKUIKUX
cMecel, rie JUMUTHPYIOIIeH cTaaueit spisiercs audy3noHHBINA MepeHoc yepe3 MemOpany. B
Kypc BXOISAT KaK TEOPETHUYECKHME MaTepHallbl, CBsS3aHHBIE C TpUHOUNAMU audPy3noHHO-
KOHTPOJIMPYEMBIX IPOLIECCOB MEMOPaHHOrO pa3felieHus, TEePMOJWHAMUKON, KUHETHUKOU U
JIBUXKYIIEH CHUJION MPOIIECCOB, TaK W MPAKTUYECKHE BOMPOCHI, OTHOCSIIMECS K OCOOCHHOCTSM
pacuera MeMOpaHHBIX YCTAHOBOK M amnlapaToB, a TAaKKe MPOMBIIUIEHHOE MPUMEHEHUE 3TUX
MPOILIECCOB MPU Pa3/IeJICHUH Fa30BBIX U KUIKUX CMECeH.

2. B pe3yabTare u3yyeHHs JUCUMILIMHBI O0yYaWIUMIHCA MO mporpamMme
0akajaBpuaTa J0JKeH

061a0emp CIETYIOINMU KOMIETEHIIUSIMHU:

o CIOCOOHOCTh  OCYIIECTBJISTh TEXHOJOTUYECKHI TMPOIECC B COOTBETCTBUU C
pEerIaMeHTOM M HCIIOJIb30BAaTh TEXHUYECKUE CPEACTBA AJII M3MEPEHHs] OCHOBHBIX MapaMeTPOB
TEXHOJIOTHYECKOTO TPOoIecca, 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 ~ HWCIOJIb30BaTh ~ HOPMATHUBHBIE  JOKYMEHTBI IO  KadecTBY,
CTaHAapTH3aIUu U cepTudukanuu npoayktos u uzaenuii ([1K-4);

o TOTOBHOCTh OOOCHOBBIBaTh KOHKPETHBIE TEXHUYECKHE PEIICHUsl MpH pa3padoTke
TEXHOJIOTHYECKHX TPOIIECCOB; BHIOMPATh TEXHUUECKUE CPEJCTBA U TEXHOJIOTHH, HAPaBICHHBIC
Ha MUHUMH3AIIMIO aHTPOIIOTEHHOT'0 BO3ACHCTBUS Ha okpyxkatomyto cpeay (I1K-5);

o CIIOCOOHOCTh HCIIOJIB30BATh AJIEMEHTHI JKOJIOr0-DKOHOMHUYECKOTO aHaliu3a B
CO3IaHHUH SHEPTO- U pecypcochOeperatonux TexHomorui (ITK-8).

3namo:

- MEXaHU3M pazJiesieHus! B 0apoMeMOpaHHBIX MPOLIECCaX;

- METOJbl pacyera CEJeKTUBHOCTH MeMOpaH B OWHapHBIX U MHOTOKOMIIOHEHTHBIX
CUCTEMaX;

- BJIMSHUE ONpEeNeNsomux (akTopoB — JABJICHUS, TEMIIEpaTypbl U KOHIEHTpAllMu Ha
yIETBHYIO MPOU3BOAUTEIHLHOCT U CEIEKTUBHOCTH;

- IOHSITHE BHENTHETO AU((HY3UOHHOTO COMPOTUBIICHUS B 0apoMeMOpaHHBIX MpoIeccax,

- anmapaTypHoe odopmiieHHe 0apoMEeMOpPaHHBIX MTPOLIECCOB.

Ymems:

- MPOW3BOJUTH TEXHOJOTMUYECKUW PAacUeT OCHOBHBIX THIIOB amlapaTOB U YCTAHOBOK,
UCIIONIB3YSl HapsAay ¢ OaJaHCOBBIMU YpaBHEHHSMH (QOpPMYJbl JJii pacueTa CEJICKTUBHOCTH U
yIIeTBHOU MPOU3BOIUTEIHLHOCTH MEMOPaH;

103



- TMPOU3BOJAUTH PACYET JBYXCTYNEHUYATBIX CXEM M YCTAHOBOK C PEIUPKYISIUEH
pa3zensieMoro pacTBopa;

- MPOU3BOIUTH CEKIIMOHUPOBAHUE AIAPATOB B YCTAHOBKE.

Bnaoems:

- METO/IaMHU pacueTa TuAPaBINnIeCKOro COMPOTUBICHHUS allllapaToB U YCTAHOBOK

- OCHOBHBIE Chephl MPUMEHEHHS 6apOMEMOPAHHBIX TIPOIIECCOB;

- MPOU3BOJAUTH pacdeT U BHIOOP BCIIOMOTATENLHOTO OOOPYIOBAHWS ISl MPOIIECCOB
paszaeneHus XUJIKuX cpea/

3. Kparkoe cogep:kanue 1UCHUIIIHHBI
1. Brenenue. Llenu u 3agaun Kypca.
2. TepMuHnoorus. Knaccudukanus IIPOLIECCOB. Muxkpo¢unbrpanus,

yAbTpadUIbTPalKs, HAHOQHIBTpAIMs M OOpaTHBII OCMOC, WX KpaTKas XapaKTepHUCTHKA.
OCOOEHHOCTH ITHUX MPOLIECCOB

3. Macconeperoc depe3 meMOpaHy. Mozenu M ypaBHEHHs InepeHoca. JBuxymas
cuia 6apoMeMOpaHHBIX MPOLIECCOB.
4. MewMOpaHbl, HCHOAB3yeMble B  0OapoMeMOpaHHBIX Iporeccax. MeTosl

HCCJICIOBAHNE XapAaKTEPUCTHUK MOPUCTOCTH MEMOpaH: «CPETHUN panyc MOp», «paclpeeieHne
pacnpeneneHus nop mo pa3Mepam», «ToUKa My3bIpbKay.

3. OCHOBHBIE XapaKTEPUCTUKH TMPOLIECCOB PA3ICICHUS JKUJIKUX cMecel. YenbHas
MPOU3BOJIUTENIBHOCTh, BIUSHUE OCHOBHBIX TEXHOJIOTMYECKHX MapaMeTpoB (cocTaB U
KOHIIEHTpAIlMsI UCXOJHOTO pacTBopa, BenuuuHa pH, Temneparypa, pabodee nasienue). [lonsrue
HaOJIOJaeMOW M WCTUHHOW CEJIEKTUBHOCTH MEMOpaH, CIOCOObl MX HW3MEpPEHUs U pacuera.
BiustHue coctaBa W KOHILIEHTpallUM MCXOAHOTO pacTBOpa, BeauuuHbBl pH, Temmepatypsl,
paboyero naBieHUS Ha CEJIEKTUBHOCTh MeMOpaH. SIBleHHE KOHIEHTPAIMOHHON MOJSpU3aIiU
(KIT). Metonsl wuccnenoBanusi («3ekTpoaupy3HOHHBINY, <«1a3epHas HHTEpHEpPOMETPHUs,
«KOCBEHHBIN») U CHIKeHUs oTpuuarensHoro BinusiHus KII. Pacuer ocMoTnueckoro maBiieHus
pacTBOpPOB.

6. MeMOpaHHbie  ammapatbl, KjlacCHU(UKAIMsi, OCHOBHbIE TpeOOBaHHUS W
XapaKTePUCTUKU. TEeXHONOTUYECKHE OCOOCHHOCTH H c(epbl ONTUMAIBLHOTO MPUMEHEHUS
anmapaTtoB C PYJIOHHBIMH, TpyO4yaThIMHU, IOJOBOJIOKOHHBIMH MEMOpaHHBIMU 3JIEMEHTaMH U
anmaparoB Tuna «puiabTp-mpeccy. BnusHuE W pacueT THIPABIMYECKOTO COMPOTHBIICHUS
MeMOpaHHBIX anmnapaToB. MeTo1bl OYMCTKHU U pereHepanuy MeMOpaH.

7. TexHoMOrMYECKH pacueT YCTAaHOBOK MEMOPAaHHOTO pa3/IeiCHUs KUIKUX CMeceil.
CekmoHMpOBaHHE MEMOpAHHBIX amnmaparoB. MHOrocTyneH4arble CcXeMbl (IPOCThIE U C
perukiom). Pacuer OapomeMmOpaHHBIX TPOIIECCOB C HCIHOIB30BAHHEM KOMIBIOTEPHBIX
MporpamMm IPOU3BOAUTENICH MEMOPaHHON TEXHUKH.

8. [Tpumepsl MPOMBIIIEHHOTO MPUMEHEHHST 06apOMEeMOPaHHBIX MTPOIIECCOB.

4. O0béM y4eOHON JUCHHILIMHBI

VI cemectp
Buabl yueOHoii padoThI 3au. en. Ax. dac.

O01mas Tpya10eMKOCTh 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
Bujx nTOroBoro KOHTpOJIsi: 3K3aMeH 1 36
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VI cemecTp
Buner yueonoli padorni 3au. ex. ACTpPOHOM. Hac.

O0mas TpyA0eMKOCTh JMCIUIITHHbI 5 135
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
KontponbHbIe 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 aucOMIIMHBI — TPUOOPETEHHE CTYACHTAMU 3HAHMK O KOPPO3HOHHBIX
nmponeccax, MpoTCKarrX B I'a3OBbIX U JKUAKUX CpCaax, O BUAAX KOPPO3HUHU, UMCIOIIUX MCECTO B
MPUPOJHBIX U TEXHOJIIOTUYECKUX Cpe/iax.

3agauyd AUCHUIUVIMHBI — HU3YYCHUE OCHOB SJIEKTPOXMMHYECKON TEPMOJUHAMHUKUA U
KMHETUKH, TEPMOJIMHAMUKU M KUHETUKHU JIEKTPOXUMHUECKON U XUMUYECKOW KOPPO3HUH; OOLIIX
XapaKTePUCTUK  KOPPO3MOHHBIX  TPOIECCOB, aHaMM3  OOpaTHMBIX M HEOOPaTUMBIX
JerpalalliOHHBIX TPOIECCOB, MPOTEKAIOUIMX B MaTepHuajax IpH Pa3IUYHbIX YCIOBUSAX HX
9KCILTyaTallui, KOJIMUCCTBCHHAA OLICHKA 06H_II/IX " JIOKAJIbHBIX TOTCPb.

Ienu u 3amaun Kypca JOCTUTAIOTCS C TIOMOILBIO:

-03HAKOMJICHUS C TEOPETUYECKUMH OCHOBAMH KOPPO3UU;

-03HAKOMJICHUS C MEXaHM3MaMU IIPOTEKAIOIIUX KOPPO3UOHHBIX MPOIIECCOB;

-M3y4eHUs CIOCOO0B KOPPO3UOHHBIX UCITBITAHUH.

2. B pe3yabrare wu3yYeHUH JUCHMILUIMHBI O0y4YalIMiicss MO mNporpamMmme
0akajaBpHaTa J0JIKEH:

Oonaoamp cienyOmUMU KOMIETCHIIUSIMH:

- CIIOCOOHOCTBIO OCYIIECTBIATh TEXHOJOTMYECKHH TIpPOLECC B COOTBETCTBUH C
peraaMeHToOM M HCIOJIb30BAaTh TEXHUYECKHE CPEACTBA AJII M3MEPEHHs] OCHOBHBIX MapaMeTpoB
TEXHOJIOTHYECKOI0 ITpoLecca, CBOMCTB ChIpbs U npoaykuuu (11K-1);

- CHOCOOHOCTBIO y4acCTBOBAaTh B COBEPIICHCTBOBAHWU TEXHOJIOTMYECKUX IPOLECCOB C
MO3HLIMN HEPTo- U pecypcocOepekeHusl, MUHUMH3AIUK BO3ACUCTBUS HAa OKPYKAIOUIYIO CPEIy
(IIK-2);

- CIIOCOOHOCTBIO UCTOIB30BATH HOPMATUBHBIE JOKYMEHTHI IO KaYeCTBY, CTaHAapPTU3ALIUU
u ceprudukanuy npoaykToB u u3aenuit (I11K-4);

- TOTOBHOCTHIO OOOCHOBBIBATH KOHKPETHBIE TEXHHYECKHE DELICHHsS NpPH pa3paboTKe
TEXHOJIOTMYECKHUX MPOIIECCOB, BBIOUPATh TEXHUUECKUE CPEACTBA U TEXHOJIOTHH, HANpaBlIeHHbIC
HA MUHUMH3AIUI0 aHTPOTIOTEHHOTO BO3/IEHCTBUS Ha OKpyxKatoilyto cpeny (ITK-5);

- CHOCOOHOCTBIO HCIIOJIB30BAaTh DJIEMEHTHl JKOJOr0-d)KOHOMHUYECKOTO aHalu3a B
CO3JIaHUM HEPro- u pecypcocodeperarommx rexuonoruit (I1K-8);

B pe3ynbrare u3yueHus: AMCUMILTUHBI CTYJEHT OakagaBpHuara JOKEH:

3Hamy:

- (pu3mYecKuil CMBICI TPOLIECCOB, MPOTEKAIOIINX Ha IEKTPOAAX;

- MEXaHU3MBI ITPOTEKAIOIINX KOPPO3UOHHBIX MPOIECCOB;

- METO/IbI HCCIIEI0BAHNS KMHETUKH 3JIEKTPOAHBIX MTPOLIECCOB U MPOLIECCOB KOPPO3HH;
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- CITOCOOBI KOPPO3UOHHBIX MCIIBITAHHIA,

ymembp:

- CHUMAaTh MOJSPU3ALMOHHBIE KPUBBIE SJIEKTPOAHBIX IMPOIECCOB, CTPOUTH JUATPAMMEBI
KOPpPO3HH;

- OIpENENITh Ha OCHOBE HKCIIEPUMEHTANIbHBIX MCCIIEIOBAHUN M JIMTEPATYPHBIX JAHHBIX
TOKH U ITOTEHIMAJIbl KOPPO3UH, I0KA3ATEIN KOPPO3HH;

- OIPEACIATh JIUMUTHPYIOLIYIO CTaJNI0 KOPPO3ZUOHHOIO MPOIIECCa;

- IPUMEHATH MOJYYCHHYI0O MHGOPMAIUIO JJIsl PEIIeHUs KOHKPETHBIX TEXHOJOTHYECKUX
3a/1au.

enaoemp:

- HaBBIKAMHU HACTPOWKH TEXHOJOTHYECKOTO OO0OPYIOBAHWS, HATAIKU MPHUCIIOCOOICHUH,
WHCTPYMEHTA U IPYTrOl OCHACTKH, BKIIFOUCHHOH B JTa0OPATOPHBIN MPAKTHKYM.

3. Kparkoe comepkanue 1M CUUILIHHBI.

Brenenue. Teopernueckas 3JIEKTPOXUMUS

3HaueHWe, UEeIM U 3aJayd JucUUIUIMHBL. COBpPEMEHHOE ONpeleieHUE KOPpPO3UU U
COTIPOTUBIICHUSI MaTepHAJIOB. 3HaueHUE OOphOBI ¢ KOpposuei. OCHOBHBIC pa3ieibl U TMOHATHUS
TucIUIUIMHGEL. Knaccudukaus BUAOB pa3pylieHUs MAaTePUAIOB TOJ JEHCTBHEM arpecCHUBHBIX
cpen. KonnuecTBeHHast OLlEHKa KOPPO3UOHHOTO Pa3pyLIEHUs] MaTEPUANIOB. DIEKTPOXUMHUYECKas
U XUMUYECKasi KOPPO3usi.

OCHOBHBIE NOHSTHS JIEKTPOXUMUMU.

npoBoaHuky I u Il poga. DiekTponn3 Kak OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIN MTPOLIECC.

Knaccudukanns mpoBOJHMKOB M MPOXOKJIEHHUE IOCTOSHHOTO 3JIEKTPUYECKOTO TOKa
yepe3 AIEKTPOXUMHUYECKUE CUCTEMbl. OCHOBHBIE THUIIBI JJIEKTPOXUMUYECKUX CHUCTEM M HX
cocraBHble 4acTtu. OrnpeneneHne MOHATHM KaTox W aHoA. OTIWYUTENbHBIE TPU3HAKU
ANEKTPOXUMHUUYECKUX PEAKIIUM.

3akonbl Dapajes, Kaxylmecs OTKIOHeHUs. BbIxo o TOKy.

OCHOBBI 2JIEKTPOXUMUYECKON TEPMOTUHAMUKHI

[IpyunHBl BO3HMKHOBEHUS JJIEKTPOXUMHUYECKOIO MOTEHIMAa HAa TPAHMIE AJIEKTPOJI-
pactBop. PaBHOBecue B a3yeKTpoxuMuyeckod 1enu. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
MOJIypeaklUy U MOHITHE 3JIEeKTpogHOro norenuuana. Knaccuduxamus snextponos. Konuenuus
AIIEKTPOHHOT'O PAaBHOBECHSI HA TPAHUIIC MEKTpoa-MeTail. Kimaccudukarus 3meKTpOXUMUIECKIX
ueneil. [TpaBuio 3nakoB u pacuet I/IC.

BonopoaHselii 35eKTpo M cTaHAapTHas BOAOpOAHas HiKana. KuciopomHblil 31EeKTpoA.
Huarpamma [Typ6e. MemOpaHHbBIE paBHOBECHE, MEMOPAHHBIN TTOTEHITHAI.

CrpoeHne ABOWHOTO 3JIEKTPUUECKOIO CII0s

CBs13b DNEKTPUYECKUX M aCOPOIMOHHBIX SBJIICHUNM Ha TpaHuie pasaena (a3. EMxocTh
JIBOMHOTO 3ieKTpuueckoro ciosi. [loTeHuuansl HyJIeBOro 3apsiia U MEXaHU3M BO3HHUKHOBEHHUS
OJIC 37eKTpOXUMHUYECKOM LIETIH.

OcHOBHBIE MOJIETbHBIE MPECTABIECHUS O CTPOEHUU JBOMHOTO JIEKTPUUECKOTO CIIOSI.

OCHOBBI 2JIEKTPOXUMUYECKON KUHETHKHU

OOmiass  xapakTepUCTUKA  DAJICKTPOXMMHUYECKHUX  mpoueccoB.  [lomspu3anmonHas
XapaKTEPUCTUKA B YCIOBUAX JIMMUTHUPYIOLIEH CTaAuM MaccomepeHoca. Meros Bpauaromerocs
JCKOBOTO 3JIEKTPOA.

Teopust 3amenieHHOro pa3psja U €€ COBPEeMEHHOe oOocHoBaHHMe. MeToabpl M3yueHus
CTaAui pa3psii-MOHU3ALNH. 3aKOHOMEPHOCTHU JIEKTPOIHBIX MPOLECCOB B YCIOBUAX MEAJICHHOU
XUMUYECKON CTaauu. MHOrocTaluiiHbIE PEAKLIUU C TTOCIIEI0BATEIbHBIM IEPEHOCOM 3JIEKTPOHOB.

4. O0beM yueOHOM JUCUUIJIMHBI

. B 3auérHbix B
Bunast yueOHoI paboThI
eIMHHIIAX aKasieM. yacax
O0mas TpyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY 5 180
IJIAHY
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AyIMTOpPHbIE 3aHATHS: 1,8 64

Jlexun 0,9 32
ITpakTHueckue 3aHsATUS 0,9 32
CamocrosiTesbHast padoTa: 2,2 80
Buabl koHTpOJIA:
DK3aMeH 1 36
KonTakTHas paboTa — mpoMeKyTOYHAs aTTECTalHs 0,4
IToaroroBka K 3K3aMeHy 35,6

N B 3auéTHbIx B
Bunbr yue6HOM paboThI

eMHUIIAX ACTPOHOM. Yacax

O0mast Tpy10eMKOCTh JUCUMILIMHBI 10 y4eOHOMY 5 135
IUIAHY
AyIMTOpPHbIE 3aHATHS: 1,8 48
Jleknun 0,9 24
IIpakTrueckue 3aHATHUs 0,9 24
CamocrosiTesibHast padora: 2,2 60
Buabl KOHTpOJIA:
DK3aMeH 1 27

AHHOTanuA padoyeil NporpaMmbl Y4eOHOM THCHUNINHbBI
Juddy3nonnsie MmemOpannbie npoueccsl (51.B./1B.03.01)

1. ean AMCHMNJIMHBI:

JIaTh CTyJIEHTaM 3HAHHS O TMpoIleccax MeMOpPaHHOTO pa3/IeTICHHS Ta30BBIX U SKUIKHUX
cMecel, rie JUMUTUPYIOIIeH cTaaueit spisercs auddy3uoHHBINA MepeHoc yepe3 MemOpany. B
Kypc BXOISAT KaK TEOPETHUYECKHWE MAaTepHallbl, CBS3aHHBIE C TpUHOUNAMU AudPy3noHHO-
KOHTPOJIMPYEMBIX IPOLIECCOB MEMOPaHHOrO pa3felieHus, TEePMOJUHAMUKON, KUHETHKOM U
JIBUXKYIIEH CHUJION MPOILIECCOB, TaK W MPAKTUYECKHE BOMPOCHI, OTHOCSIIMECS K OCOOCHHOCTSM
pacuera MeMOpaHHBIX YCTAHOBOK M amnlapaToB, a TAaK)Ke MPOMBIIUIEHHOE MPUMEHEHHE 3TUX
MPOIIECCOB MPU Pa3/ICJICHUH Fa30BBIX U KUIKUX CMECeH.

3agauM JUCHMIIMHBI

O3HAKOMUTH CTYJCHTOB C OCHOBHBIMH MOJENISIMH MEXaHH3Ma pa3JesieHUs] U BIUSHUEM
onpeensomux (akTOpoB HAa XapaKTEPUCTUKHU pa3lelieHus, AaThb CBEICHHs O MeMOpaHax,
UCTIONB3yeMbIX B AU (y3noHHBIX Ipolieccax, MEMOpaHHBIX amnmaparax M ycraHoBkax. Ocoboe
BHUMAaHHE YJEAETCs IPOMBIIUIEHHOMY IPUMEHEHHIO 3TUX IPOLIECCOB

2. B pe3yabraTe u3y4YeHUs IUCHHMILUIMHBI OOy4YalolMiicdA 1O mporpamMmme
0akaJjiaBpuaTa J10JI2KeH

061a0emdb CACTYIOIUMI KOMIeTeHIMAMH:

o CIOCOOHOCTh  OCYIIECTBIISITh TEXHOJOIMUYECKHIl Ipolecc B COOTBETCTBHM C
pEriIaMeHTOM M HUCIOJIb30BaTh TEXHUYECKHE CPEACTBA JUIsl U3MEPEHUS OCHOBHBIX MAapaMETpPOB
TEXHOJIOTMYECKOI0 ITpoLecca, CBOMCTB ChIpbs U npoaykuuu (11K-1);

o CIIOCOOHOCTh y4acTBOBaTb B COBEPILIEHCTBOBAHMM TEXHOJIOIMYECKHX IPOLIECCOB C
HO3MLKN HEPro- U pecypcocOepekeH s, MUHUMM3AalUK BO3ACHCTBUS Ha OKPYKAIOLIYIO CPENy
(TIK-2);

o CIIOCOOHOCTh ~ MCIOJIB30BaTh ~ HOPMATHBHBIE  JOKYMEHThl IO  KaudecTBY,
CTaHAapTH3aIUu U cepTudukanuu npoayktos u uzaenuii (I1K-4);

®  TOTOBHOCTb OOOCHOBBIBaTh KOHKPETHBIE TEXHMUYECKHE PEIIEHUs IpU pa3paboTke
TEXHOJIOTUYECKUX MPOLIECCOB; BHIOMPATh TEXHUYECKUE CPEJICTBA U TEXHOJIOTUHU, HAIIPABJICHHbIE
HA MUHUMH3AIUI0 aHTPOTIOTEHHOTO BO3/IEHCTBUS Ha OKpyxKatoilyto cpeny (ITK-5);
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o CIIOCOOHOCTh HCIIOJIB30BATh AJIEMEHTHI JKOJIOT0-DKOHOMHUYECKOTO aHaiu3a B
CO3JITaHUU PHEPTO- U pecypcocOeperatomux TexHomorui (ITK-8).

3uamop:

o mpouecchl MEMOPaHHOTO pa3/eNieHUs] Ta30BbIX M JKUAKUX CMeced, Trae
JTUMUTHPYIOIICH cTanuei sBisieTcs: 1ud y3uOHHBIN TIEPEHOC Yepe3 MeEMOpaHy;

. MIPUHIIUIIBL 1 Py3nOHHO-KOHTPOIUPYEMBIX IIPOLIECCOB MeMOpaHHOTO
paszaenenus, TEpMOAUHAMUKY, KHHETUKY U JABYKYIIYIO CUILY IIPOLIECCa;

. OCHOBHBIC THUITBI MEMOPAaH U MEMOPaHHBIX CHCTEM;

o METOJIbl pacyeTa CEeNEeKTUBHOCTU MeMOpaH B OMHApHBIX U MHOTOKOMIIOHEHTHBIX
CUCTEMaXx;

° OCHOBHBIC MOJCIN MCXaHU3Ma Pa3JACIICHUA U BIIUAHUC OMPCACTIAIOINX q)aKTOpOB —
JaBJICHUA, TCMIICPATYPbL )41 KOHICHTpAaLunu Ha YACIBbHYIO MMPpOU3BOAUTCIIbHOCTb u
CEJIEKTUBHOCTD, a TaK)K€ MX KaUYeCTBEHHOE M KOJMUYECTBEHHOE OMHMCAHHME Ha OCHOBE YpaBHEHUM
nepeHoca uepe3 MeMOpany;

. anmapaTypHoe odopmieHHE W TPOMBIIUICHHOE TpuMeHeHne Iuh(y3nOHHBIX
MeMOpPaHHBIX MPOLIECCOB.

Ymems:

° MMPOU3BOJUTH TEXHOJIOTHYECKUN pacuCT OCHOBHBIX THUIIOB alIlapaToB U YCTAHOBOK,
UCTIONB3Ysl Hapsiay ¢ OajJaHCOBBIMH YpaBHEHHUSAMH (OPMYJbl JUIsl pacueTa CEeNEeKTUBHOCTH U
yIeIbHOU MPOU3BOIUTEIBHOCTH MEMOPaH;

° MIPOU3BOIUTH PACYET YCTAHOBOK KOJIOHHOTO THIIA;
o HpOI/IBBOI[I/ITB pacqu pa3z[eneHI/I;1 MHOTI'OKOMIIOHCHTHBIX CUCTCM.
Braoemo:

e  METOJaMH pacdera OCHOBHBIX THIIOB allllapaToB U YCTAaHOBOK;

. OCHOBHBIC cdepbl NpuMeHeHUs1 Iu(PPy3nOHHBIX MEMOpPAaHHBIX IPOIECCOB U
BapHaHTHI UX MPOBEJICHUSA: OUHCTKA U pa3/IelIeHUE KUIAKUX U Ta30BbIX Cpell, BbIIEICHHUE IEHHbBIX
KOMITOHEHTOB >KUIKUX U Ta30BBIX CPE;

®  [POU3BOAUTH IMOAOOP OCHOBHOTO U BCIIOMOTAaTEIbHOTO OOOPYIOBAHUS IS
npoBeneHus 1 y3HOHHBIX MEMOPAHHBIX MTPOIIECCOB.

3. Kparkoe coaep:xanue JTUCUMIIMHBI

1. Bgeoenue

3amaun, pemaemble B Kypce. OCHOBHbIE TEPMHUHBI U OIpEAETCHUs, MPHUHITHIC
0003HaYeHHUS.

Knaccudukanms  auddy3suoHHBIX  MeMOpaHHBIX  TNPOLIECCOB M HMX  Kparkas
XapaKTepUCTHKa, cdepbl NPUMEHEHHUs, ABWXKYIas CuUjla, YpaBHEHHUS IepeHoca (Iuaius,
ANIEKTpoANaIn3, TUup(Py3HOHHOE pa3/eeHHue Tra30B Ha MOPUCTHIX U HEMOPHUCTHIX MeMOpaHax,
'bE30- U TEPMOANAIIN3, CEIEKTUBHOE U3BJICUEHNE HOHOB U MOJIEKYJI Ha KUJIKUX MeMOpaHax).

2. OcHogmbie 3aKOHOMepHOCMU OUPDDYZUOHHBIX MEMOPAHHBIX NPOYECCO8

Mexanusm  nuddy3un U KOJIMYECTBEHHOE OTHCaHue (cTaTuCcTHYECKUH,
TEPMOJIMHAMHYECKUI U ()EHOMEHOJOTHUECKUI MOJXO0/bl); MEXaHU3M M JIEMEHTapHbIE CTAIHH
MaccomnepeHoca (NMPOHUIAHUSA) KOMIIOHGHTOB dYepe3 MeMOpaHy, BKJIaj CcopOIuu U
pacTBOPUMOCTH B MPOHHUIIAEMOCTh; JHUMUTHUPYIOIIME CTaaul IepeHoca uepe3 MeMOpaHy;
nudPy3nOHHBIA TIEPEHOC, COMPSDKEHHBIM ¢ XUMUYECKOU peakiuen («obmerdennast auddysus»);
AKTUBHBIN MEPEHOC.

OcoOeHHOCTH TepeHOca Yepe3 HEMOpUCThle MEMOpaHbl: BIMSHHE TEMIIEpPAaTypbl M
JABJICHUS HAa TPOHUIIaeMOCTh (muddy3uro u copOIuio).

Oco0eHHOCTH MaccoIepeHoca, COMPOBOXKIAEMOTO B3aUMOJEHCTBUEM MPOHUKAIOILIETO
KOMITOHEHTa C MaTepUaIoM MEMOpaHHbI.

Konnentpanuonnas nonsipuszanus B 1MpPy3MOHHBIX MEMOPaHHBIX MPOLEccax; MPUYUHbI
€€ MEHBIIIET0 BIUSHUS 10 CPAaBHEHUIO ¢ 6apoMeMOpaHHBIMU MIPOIIECCAMH.
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Huddysnonnoe pasznenenue razoB. OOmas xapakTepucTuka mpouecca. Ob6nactu
npuMeHeHusd. JBmxkymas cuia. [Ipumensemble MeMOpaHBI.

MacconiepeHOC B TOPHUCTBIX MeMOpaHax: NPOHHULAEMOCTh M  CEJIEKTHBHOCTD
razoaguPy3moHHBIX W CcOpOIMOHHO-AM(P(Y3MOHHBIX MEMOpaHHBIX cucteM, auddy3us
Knyncena, BnusiHHE copOIMM, KamWUIIPHOM KOHACHCAIMHM, MOBEPXHOCTHOM M (PUKOBCKOM
mubdy3un U ynbTpa@MIbTPAIMOHHOTO IOTOKAa Ha MPOHHUIIAEMOCTh M CEJIEKTHUBHOCTH
pa3feneHus Tra3oB C HCIOJIB30BAaHMEM MOPUCTBIX MeMOpaH. OOnacTb NPUMEHEHUS W
MEPCIEKTUBBI ATUX TMpoIeccoB. MaccomnepeHoc B HEMOPUCTBHIX MeMOpaHax: Teopus CBOOOAHOTO
o0beMa, MoOJeNnb aKTUBUPOBAHHBIX CKAyKOB. BrusHue TteMmmepaTypsl W JaBICHHS Ha
MIPOHMIIAEMOCTh M CEJIEKTHBHOCTH pazjesieHus razoB. OcobeHHoCcTH MU dy3nOHHOTO TIEpeHoca
ra3oB B METAJUIAX U CTEKJIAX.

Huamm3. OOmas xapakrtepuctuka mporecca. Obnactu nmpuMmeHeHus. [[BrKyias cua.
MemOpanbl. OObIYHBI ¥ JAOHHAHOBCKUHM auanu3. D¢dext JloHHaHa. YpaBHEHHS IMepeHoca
pacTBOpUTENSS M PAaCTBOPEHHBIX BEIIECTB dYepe3 MeMmOpaHy. MexaHu3M pas3fefeHus Mpu
auanuse. MacconepeHoc NpU Iuanu3e, BIWSAHUE KOHLEHTPALMOHHOW Moysipu3auuu. BinsHue
TEMIIEpaTypbl U KOHIIEHTPALIUM PACTBOPECHHBIX BEIIECTB HA CEJIEKTHMBHOCTh W IMPOHHUIIAEMOCTH
MeMOpaH.

3. Memooul pacuema memMOpanHbIX annapamos u YCmaHo80K

[IpuHUMOBl pacueTa amnmaparoB AJs OCYIIECTBICHUS TU(PPY3MOHHBIX MEMOpaHHBIX
MIPOIIECCOB, UX OTINYHE OT OapOoMEeMOpPaHHBIX MPOIIECCOB.

Crioco0bI opraHu3anuy MOTOKOB B MOAYJSAX. Pacuer mMojyseil Ha OCHOBE M30TPOITHBIX
MeMOpaH uisl pa3jiereHus OMHapHbIX cMeced. OCHOBHbBIE JOMYIICHHUS M OTpaHUYEHHUS. YUeT
BJIMSIHUS CTPYKTYpBI U OpraHU3alliy IIOTOKOB B MOJyJIe IIPH pacuerax M0 MOJEIHN HJI€aIbHOIO
CMEUIEHUsI B HAIIOPHOM UM JAPEHA)KHOM KaHaJIaX; MOJEJIHM HJICAJbHOIO BBITECHEHHs] B HAIIOPHOM
KaHaJ€ ¥ NONEpPEeYHOro TOKAa IepMeara B HAllOPHOM M JIPEHA)KHOM KaHajaxX MpHU MPSIMOTOKE U
npoTuBOTOKE. OCOOEHHOCTH pacueTa MOAYJIS C IMOJOBOJIOKOHHBIMA MEMOpaHaMHu.

Pacuer Moayns Ha OCHOBE AaCHMMMETPHYHBIX M KOMITO3HIIMOHHBIX MEMOpaH JUIs
paszeneHus OMHApHBIX Tra30BBIX cMeceil. MemOpaHHBIH MOJYJidb HAa OCHOBE MOJIBIX BOJIOKOH.
Pynonnblii Monynbs. Moaynb ¢ IJIOCKONApaIeIbHBIM PacroiokeHneM MemOpaH. BrusiHue
CTPYKTYpBI M OpraHU3ali NOTOKOB Ha Ipouecc pasneneHus. Pacuer Monyns Ui pa3zaeneHus
MHOTOKOMIIOHEHTHOM cMmecH. [IpoekTHas mocTaHOBKa 3ajaud. TE€XHOJOTMYecKas IMOCTaHOBKA
3aauu. BausiHue CTPYKTYphl M OPraHU3aliK TIOTOKOB Ha MPOLECC Pa3ACICHUS.

[TpuGnmxeHHbI METOA pacyeTa MEMOpPaHHBIX MOIYJEH NMpU pa3lesieHUH OMHAPHBIX H
MHOTOKOMIIOHEHTHBIX cMeceld. CpaBHUTENbHBIN aHaTu3 MEMOpPAaHHBIX alnaparoB, JTOCTOWHCTBA
U HEJOCTaTKU PA3IMYHBIX KOHCTPYKTHUBHBIX THUIIOB IPOMBINUICHHBIX amnmapaTtoB. Bribop
MeMOpaHbl M  KOHCTpYKIMU-'ammapaTa s OCYIIECTBICHHMS KOHKPETHOro Ipoliecca
pasaenenus. I IpuHIMnBl pacueta MEMOpaHHBIX YCTaHOBOK. PacueT MeMOpaHHOW yCTaHOBKH
KOJIOHHOTO THIa (MeMOpaHHOM KOJIOHHBI) METOJIOM YHCEI €ANHUI] IepeHOCa.

Bnusiaue QnermMoBoro 4mcna, BETMYMHBI U COOTHOIICHUS HABICHHS M CKOPOCTEH B
JpCHA)XHOM ¥ HAMOPHOM KaHaiaX, TpeOyeMoW CTENeHW pa3ieieHus, KO3 UIIMEHTOB
NPOHHIIAEMOCTH Ha TPeOyeMyI0 TOBEPXHOCTh MEMOPAH U BHICOTY KOJIOHHBI.

4. Ilpomviuinennoe npumererue Ouppy3uoHHbIX MEMOPAHHBIX NPOYECCO8

Boigenenne Bogoposa W3 IPOAYBOYHBIX Ta30B CHHTE3a aMMHaka M B IIpoleccax
He(TEXUMHUYECKOTO 1 OCHOBHOTI'O OPraHMYECKOTr0 CHHTE3a.

OuncTKka npupoaHOro, HePTAHOTO (MOMYTHOTO) U TEXHOJIOTMYECKHX Ta30B OT JUOKCUIA
yriepoJia u CEpoBOIOPOAA.

Ocymika npupoHOro ¥ He(TsIHOro Traza. [lonydeHue CHHTETHYECKOTO TOIUIMBHOTO Ta3a
Opu OYHMCTKE Ouoraza oOT JUOKCHAa yriepoja. PasneneHue Bo3ayxa ¢ MOJy4€HHEM
00OTaImeHHoro KHUCIOPOJOM MM a30TOM LEJIEeBOr0 NpoAyKTa. PasneneHue H30TONOB U
pPaAMOaKTUBHBIX T'a30B. V3Bneuenue reius u3 NpupoaHOTrO U HEPTIHOrOo Ta3oB. PerynupoBanue
COCTaBa ra30BOM Cpe/bl IPU XPaHEHUH CEJIbCKOXO03sIICTBEHHON poayKunu. KoHueHTpupoBanue
JUOKCHJIa CEephl U3 ra30B. DJIEKTPOJAUAIN3HBIE YCTAHOBKU OIIPECHEHMS COJIOHOBATHIX U MOPCKUX
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BoJ. /lmamu3 B MUKpOOHONOrMYeckod M (hapMaleBTHUECKOW OTPACISIX MPOMBIIUIEHHOCTH, B
MEIUIIMHE (anmapaT «MCKyCCTBEHHAS MTOYKay).

Bb160p MpOMBINUIEHHBIX anmapaToB, TEXHOJIOTWYECKHE IapaMeTphl U cxema Ipoliecca,
TEXHUKO-DKOHOMHUYECKHE TTapaMeTPbl yCTaHOBOK.

4. O0béM yueOHOI JTUCUMIIJIMHBI

Buabl yueOHoii padoThI 3ad. on. VI cemectp Ax. qac.
O01mas Tpy10eMKOCTh TUCHUILIHHBI 3 108
10 y4e0HOMY IIAHY
KonTakTHas padora: 0,9 32
Jlexuuu (JIek) 0,45 16
[Tpaxtrueckue 3anstus (I1P) 0,45 16
CamocrositesqbHasi padora (CP): 2,1 76
KonTtposnbHbie paboThl 0,2 8
W3ydenue pa3inesnoB TUCIUTIIINHbI 1,9 68
Buja nToroBoro KOHTpOJIsi: 3a4€T C
OIICHKOH

. VI cemectp

Bub1 yuenoii padorst 3au. ef. AcTpoHOM. Hac.
OO0masi Tpy10eMKOCTb 1M CHUTNTHHBI 3 31
1o y4eOHOMY IJIAHY
KonTakTHas padora: 0,9 24
Jlexuuu (JIek) 0,45 12
[Tpaxtrueckue 3anstus (I1P) 0,45 12
CamocrositesbHas padora (CP): 2,1 57
KonTtposnbHbIe pabOThI 0,2 5
N3yueHune pa3aenoB TUCHUILUIMHBI 1,9 52
Buja nTOroBoro KOHTpOJIsi: 3a4€T C
OLIEHKOM

AHHOTanus padoyeil nporpaMMsbl y4eOHOH THCHUIIINHBI

IIpyuHUKMIIBI OPraHM3alMU M YIIPABJEHUs JHePro- pecypcocoeperaromumu XTC

(b1.B./1B.03.02)

1. Heap aucUMIUIMHBI — TIpuoOpeTeHHe OOYYAOIIMMUCS YriIyOJICHHBIX 3HAHHH,
HEOOXOJMMBIX CIIEIHaCTaM B 00JacTH pPecypcocOeperarommx XUMHKO-TEXHOJOTHYECKUX
CHUCTEM U B 0O0JacTW yNpaBieHHs STUMHU CHCTEMaMH JJsi MOCJIENYIOIIed MPOU3BOJICTBEHHO-
TEXHOJIOTUYECKON M HAy4YHO-HCCIIEJIOBATEIIbCKON NEATENbHOCTH, IS MOJYYCHUS MPOAYKIUH
3aJJaHHOT'O KaueCTBa M TEXHUYECKH IPAMOTHOTO €€ IPUMEHEHUSI.

3amava JUCHUIUIMHBI — JaTh OCHOBHBIC 3HAHMS 1O METOJAM YIPABJICHUS XHUMHUKO-
TEXHOJOTMYECKMMH CHCT€MaMH, IO3BOJISIONINE BBIMTYCKHUKY Ha OCHOBE BJaJieHUs OOIIMMU
OPUHIUIIAMA TIPOBOAMTH OPraHU3AIMOHHO-3KOHOMUYECKOIO aHalIU3 pecypcocOeperaronmx
XUMHUKO-TEXHOJIOTHYECKHUX MPOIIECCOB

2. B pe3yabTare uU3yYeHHs JAMCHUIVIMHBI OOydawuuiics 0o mnporpamme
0akajaBpHaTa J0JIKEH:

Oonaoamp cienyOmUMU KOMIETCHIIUSIMH:

— CHOCOOHOCTBIO OCYHIECTBIISITh TEXHOJOTMYECKHH TMpoIecC B COOTBETCTBUH C
peraaMeHToOM M HCIOJIb30BaTh TEXHUYECKHE CPEACTBA AJI M3MEPEHHs] OCHOBHBIX MapaMeTpoOB
TEXHOJIOTMYECKOI0 ITpoLecca, CBOMCTB ChIpbs U npoaykuuu (11K-1);
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CIIOCOOHOCTBIO y4acTBOBaTb B COBEPUICHCTBOBAHMM TEXHOJOTHYECKUX IPOLECCOB C
MO3UIMI PHEPTO- U pecypcocOepekeHnsi, MUHUMH3AIMN BO3JACUCTBUS Ha OKPYXKAIOIIYIO Cpely
(TIK-2);

CHOCOOHOCTBIO MCIOJIb30BaTh HOPMATUBHBIE TOKYMEHTHI M0 KauecTBY, CTaHAApTU3ALNN
u ceptuukanuu npoaykroB u uznenuit (I11K-4);

TOTOBHOCTBIO OOOCHOBBIBaTh KOHKPETHBIE TEXHUYECKHE pEIIeHUs MpH pa3padoTke
TEXHOJIOTMYECKHUX IIPOLIECCOB;

BBIOMpATh TEXHUYECKHE CPEJICTBa M TEXHOJOTWHU, HAMpaBICHHbIE HA MUHUMHU3ALIUIO
AHTPOIIOTEHHOTO BO3JIEHCTBUS Ha oKkpyxatouryto cpeny (I1K-5);

CHOCOOHOCTBIO UCHOIB30BaTh 3JIEMEHTHI 3KOJIOT0-3KOHOMHYECKOTr0 aHallu3a B CO3JAaHUU
sHepro- u pecypcocoeperarontux texuonoruit (I1K-8);

B pe3ynbrare u3yueHus: AMCUUILTUHBI CTYJEHT OakagaBpHuara JOKEH:

3uamo:

— OCHOBHbBIE€ TPUHLHUIIBI PA3BUTHSA U OPTaHU3ALMNA XUMHUKO-TEXHOJIOTHUYECKUX CHUCTEM;

— OCHOBHBIE OM3HEC-TIPOLIECCH B XUMUKO-TEXHOJIOTHYECKUX CUCTEMAX;

— METObl OLIEHKH 3(PPEKTUBHOCTH NHHOBAIIIOHHBIX IPOEKTOB;

— METO/IbI OLIEHKH CTOMMOCTH MHTEIIEKTYaJIbHOW COOCTBEHHOCTH.

Ymemos:

— TMPUMEHSATh METOABl OLEHKH CTOUMOCTH HWHTEIUIEKTYalbHOW COOCTBEHHOCTH IS
oTpezieNieHUs] CTOUMOCTH HeMaTepUaIbHbIX aKTUBOB;

— WCMOJB30BaTh METOABI OLEHKH 3()(HEKTHBHOCTH HWHHOBALMOHHBIX IMPOEKTOB JIS
OLICHKH MX BIMSHUS Ha 3 (HEKTUBHOCTh XUMHUKO-TEXHOJIOTMUYECKOI CUCTEMBI

Bnaoemw:

— IpUHIMIAMU cOopa, 00padOTKH 1 aHaIM3a UHHOPMAIIUU O XMMHUKO-TEXHOJIOTUUECKHUX
CUCTEMax /I MPUHATUS YIPABICHUECKUX PELICHUN;

—MeToaaMHu 00pabOTKH pe3yIbTaTOB HH(OPMAITMOHHO-aHATTUTUICCKOMN JAESITEIIbHOCTH;

—  Qopmamm  TpencTaBICHHS ~— PE3yNbTATOB  HWH(DOPMANMOHHO-aHATUTUYECKOM
NEeSITEIbHOCTH;

3. Kparkoe comepkanue Q1M CUUILIHHBI.

OcHOBHbIE TIOHATHUSA U OTIPEACTICHUS.

MexaHnueckue, THIpOMEXaHNueCcKue, TeII00OMEHHbIE, MaCCOOOMEHHbBIE, XUMUYECKHE,
SHEepreTUueckrue M HH(POpPMAlMOHHBIE Mpolecchl. Mepapxudeckas CTPyKTypa XUMHYECKOTO
IIPOU3BOJCTBA. XUMHUKO-TEXHOJOTMYECKUE IPOLECC U OCHOBHBIE THUIIBI CTPYKTYypbl OCHOBBI
XUMHYECKOH TEXHOJOTMM — OOBeKT, Leldb M MeToAsl uccienoBanus. Ilokazarenu
3P PEKTUBHOCTH XMMHUKO-TEXHOJIOTMYECKHX MPOIIECCOB U MPOU3BOJICTB.

AHanu3 XUMHUKO-TEXHOJIOTUYECKUX MPOLIECCOB U CUCTEM

Mopenu XUMHUKO-TEXHOJIOTHUECKUX cucTeM. CTpyKTypa CUCTEMbI YIPABICHUS XUMHUKO-
TEXHOJIOTHYECKOW CHUCTEMOU. AHaau3 MaTepHATbHO-TEXHHUYECKOW 0a3bl, 00OPOTHBIX CPENCTB,
TPYIOBBIX pecypcoB. AHalu3 o0beMa MPOW3BOJACTBA W peaU3allMd TMPOIYKIUH, aHATU3
pacxofoB, 3aTpaT MU Ce0eCTOMMOCTH NPOAYKIMHM, aHaiu3 (UHAHCOBBIX pE3YyJIbTaTOB H
(MHAHCOBOT'O COCTOSIHUSI.

OrneHka CTOMMOCTH HEMaTepUaIbHBIX aKTUBOB XUMHUKO-TEXHOJIOTUYECKON CUCTEMBI.

MeTtoabl OLIEHKM PBIHOYHOM CTOMMOCTH HEMaTepualbHbIX akTUBOB. [locraHoBka Ha
OyXraiaTepckuil y4eT HeMaTepHalbHbIX aKTUBOB. MeTo/l TMCKOHTHUPOBAHUS JEHEKHBIX MOTOKOB.
OrneHka MaTeHTHBIX MpaB, CPEACTB WHIWBUIyaTUIa3UuH, MPaB HA CEKPET MPOU3BOJCTBA (HOY-
Xay), aBTOPCKUX IpaB. JINIeH3MOHHbIE COTJIALICHUS U pacyeT LIEHbI JIUIICH3UU

@DaKTOpHBIM aHAIN3 Pe3yIbTATOB (PUHAHCOBO-XO3SHUCTBEHHOW NEATETBHOCTH XUMHKO-
TEXHOJOTHYECKON CUCTEMBbI

JleTepMHUHUPOBAHHBIN, CTOXaCTUYECKUH, MPSMOM (e TYKTUBHBIH ), oOpaTHbIi
(MHAYKTUBHBIN), OJHOCTYIEHUYATHIM, MHOTOCTYNEHYATHIA, CTaTUYECKHH, JAUHAMUYCCKUH,
PETPOCTIEKTUBHBIN, NMEPCHEKTUBHBIN (aKTOpHBIN aHamu3bl. MeToauka (aKkTOPHOTO aHAU3a.
[IpaBuna mpeoOpazoBaHust Mojeiei (MOAETMpOBaHKsA) MeEToJ IENHBIX IMOACTAaHOBOK, METO]
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a6COJHOTHbIX pasHul, MCTOA OTHOCHUTCIIBHBIX PAa3HUIL, I/IHTGI‘paJIBHBII\/'I METOA, MCTOA
norapu(MUPOBAHUS.

4. O0beM yueOHOM JUCUUIIJIMHBI

Bup y4yeOHoii padoThI 3E Axkan.u.
O0mas TPyA0eMKOCTb 1M CHMILJIMHBI 3 108
KonTakTHasi pabora — ayAuTOPHbIE 3aHATHS. 0,9 32
Jlexiun 0,45 16
[Tpaktuueckue 3ausatus (I113) 0,45 16
JlaGopatopusie pabotsl (JIP)

CamocTosiTesibHast padora 2,1 76
CaMOCTOATEIbHOE N3YUEHHE PA3eJIOB JUCLIUIIINHBI 76
Buabl KOHTpOJIA:

KoHTtakTHas paboTa — MPOMEKYTOUHAS AaTTECTAIIHS 1 0,4
IloaroroBka K 3K3aMeHy 35,6
Bua uToroBoro KOHTpoJIs IK3aMeH

Bua y4yeoHoii padoThI 3E ACTpOHOM.H.
O0mas TpyA0eMKOCTb 1M CHMILJIMHBI 3 81
KonTakTHasi pabora — ayAuTOPHbIE 3aHATHS. 0,9 24
Jlexknun 0,45 12
[Tpaktuueckue 3ansatus (I13) 0,45 12
JlabopaTtopusie padoTs (JIP)

CamocrosiTesbHasi padoTa 2,1 57
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 57
Buasl kouTpoas: 3aueT c OLEHKOMN
KoHTtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIIH 1 0,4
IloaroroBka K 3K3aMeHy 35,6
By MTOroBOro KOHTpOJIs JK3aMeH

AHHOTanuA padoyeil MporpaMmbl Y4eOHOM THCHUNINHbBI
CaoiictBa IIAB u ux npumeHenne B xumuieckoi texnosnorum (b1.B./1B.04.01)

1. eab AMCHMNIMHBI - O3HAKOMJICHHE CTYJEHTOB C OCOOEHHOCTSMH CTPOEHHUS U
KOJUTOMTHO-XUMHUYECKOTO TIOBEJICHUSI MOBEPXHOCTHO-aKTUBHBIX BemiecTB ([TAB), a takke mx
NPUMEHEHHUEM IS MTOJIy4YeHUs TIeH, CTa0MIN3aluy SMYJIbCUI U CYCIIeH3UH.

OCHOBHBIMU 33/1a4aMU JUCITUILIAHBI SBISETCS PACCMOTPEHHUE 0COOEHHOCTEH acopOIun
mosiekyn [TAB Ha paznuuHbIX Mex(a3HbIX IPaHULAX, KOJUIOMAHO-XUMUYECKOTO TOBEICHUS MX
pacTBOpoB, ucnoiab3oBanus [IAB B neHax v SMyJIbCUSX U KX OCHOBHBIX CBOMCTB.

2. B pe3yabTaTe u3yuyeHus TUCHMILUIMHBI CTYIEHT (0aKkaaaBp) J0JKeH:

Osnadems craenyOIMMUA KOMIIETCHIUSMU:

. CIIOCOOHOCTh OCYLIECTBIISITh TEXHOJOTMYECKUH TPOIECC B COOTBETCTBUH C
pPErJIaMeHTOM M HMCIOJIb30BaTh TEXHUUYECKUE CPEJCTBA JJI MU3MEPEHHS OCHOBHBIX IMapaMETpOB
TEXHOJIOTHYECKOTO TPOoIecca, CBOMCTB chIpbs U npoaykiuu (I1K-1);

. CIOCOOHOCTBIO YUaCTBOBATh B COBEPIICHCTBOBAHUN TEXHOJIOTHYECKHUX TIPOIIECCOB
C TIO3UIIMI 3HEPTO- U pecypcocOepexeHmsl, MUHUMU3AIMK BO3IEHCTBUS HAa OKPYKAIOIIYIO Cpely
(IIK-2);

. CIIOCOOHOCTBIO HCIIOBH30BaTh COBPEMEHHBIE WH(GOPMAIMOHHBIE TEXHOJIOTHH,
MPOBOJIUTH 00pabOTKYy MH(POPMAIIMK C UCIOJIB30BAHUEM MPHUKIAIHBIX MPOrpaMM U 0a3 JaHHBIX
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JUTSL pacueTa TEXHOJOTUYECKUX MapaMeTpoB OOOPYIOBAHMS MU MOHHMTOPHUHTA MPUPOIHBIX CPEl
(TIK-3).

3Hambv:

ocobenHoctu crpoeHus [IAB 1 ux KOUIOMAHO-XMMUYECKOTO MOBEACHUS Ha PA3IUYHBIX
rpaHuIax paszaena ¢as;

OCHOBHBIE TIOHATUS W COOTHOIIEHUS TEPMOJUHAMHUKU MOBEPXHOCTHBIX SBIICHUN
(TepMOIMHAMHKA TIOBEPXHOCTHOTO CIJIOS; aJCOpOLHMs); COCTOSHHUE MOBEPXHOCTHBIX IUICHOK;
YCJIOBHS TIECHOOOPa30BaHUS;

OCHOBHBIE ocobeHHocTH moBeneHUs [IAB B oO0bemHOl (aze (MmuiemiooOpa3oBaHue;
oOpa3oBaHHe pa3IUYHBIX CTPYKTYp B 3aBUCHUMOCTHM OT IapaMerpa YHNaKOBKH MOJIEKYJ;
COJTFOOMITH3AITHS )

OCHOBHBIE CITIOCOOBI MOJTyYEHHUSI MAaKPO- 1 MUKPOAIMYJIbCHUI;

OCHOBHBIC CBOWMCTBAa SMYJIbCHOHHBIX CHCTEM (3JIEKTPOIOBEPXHOCTHBIE CBOMCTBA;
KMHETUYECKUE U ONTHYECKHE CBOICTBA);

OCHOBHBIE TIOHATHS ¥ COOTHOIICHHS TEOPHI arperaTuBHON YCTONYMBOCTH U KOATYJISIIUU
MaKpO3MYJIbCUOHHBIX CHCTEM;

ymembo:

IPOBOAMUTH pPACUYEThl C HCIIOJB30BAHHMEM OCHOBHBIX COOTHOLICHHHM TEpPMOAMHAMHKHU
MOBEPXHOCTHBIX SIBICHUH UM pPAacyeThl OCHOBHBIX XapaKTEPUCTUK TUCTIEPCHBIX CHUCTEM; B
YaCTHOCTH, PACCUUTHIBATH BEIUYMHBI MEX(a3HbIX HATSKEHUM € Y4eTOM HEOOXOTUMBIM
NOTIPABOK; OMNPEACTATh BEIMUYMHY THMOOCOBCKOM ancopOuuu; paccuuthiBaTh uncna [JIb
pa3IUYHBIMU  METOJIaMH; T[apaMeTp YHaKOBKM; OCYILECTBIATh MoAOOp cTabuim3aropa
OMYJIBCUOHHBIX CUCTEM; OLIEHUBATh IEHOOOPA3YIOIIYIO0 CITIOCOOHOCTb.

enademp:

METOJJaMU W3MEpPEHHUs TOBEPXHOCTHOTO HATSXKEHUS M €ro pacuerta C Y4eTOM
HEOOXOJMMBIX TMIOMPABOK;, METOJIaMH pacyeTa BEJIWYWHBI aOCOMIOTHOW H THOOCOBCKOM
aacopOuuy; MeToJaMHU ONpPENCNICHUS KPUTHUYECKUX KOHIIGHTPAIMA MHUIIEIII000pa3oBaHus
(KKMi, KKM> u T.1.); MeTogamMu TPOBEACHHS JAUCICPCHOHHOTO aHajlu3a B SMYJIbCHOHHBIX
cucTeMax, Clocob0aMu MOMyYEHHsI IMYJIbCHOHHBIX CHUCTEM, MMOJ00pa CTa0MInM3aTopa M OLEHKU
UX arperaTuBHOM YCTOMYMBOCTH.

3. KpaTrkoe comepxanue Q1 CUUIIITHHbBI

1. dopmupoBanue Mexda3zHoi moBepxHOCTH. Mexda3zHoe HaTHKECHUE U

CTIOCOOBI €Tr0 ONpeACICHUS

Mexda3Has MOBEpXHOCTh — OCHOBHOE ompenencHue. OcobeHHOCcTH (GOpMUPOBAHUS
Mexda3zHoil moBepxHocTH. CrocoObl ompeseneHns Mex(a3HbIX HaTsHKeHUH. OTIuYUTeNnhbHBIC
0COOEHHOCTH >KUJIKOM TpaHMIIbI pa3jena a3 - SHepreTuueckast OAHOPOJHOCTD U MOJIBUKHOCTb.

Omnpenenenne MOBEPXHOCTHOTO HATSHKEHHUS HA TPAHUIE KHUAKOCTh-Ta3 U MexX(azHOro
HATSDKEHUSI Ha TpaHMIE KUAKOCTb-KHAKOCTh. PacueT mompaBOK Ha HENOJHBIA OTPBIB U
HecepUYHOCTh Karmi. PacyeTHble METO bl ompeeNieHuss MexX(a3HbIX HATSDKEHUH.

2. AncopOums U3 pacTBOPOB

DNeMEeHThl TePMOJMHAMUKH aICcOpOIMH U3 PacTBOPOB. MeTo M30BITOUYHBIX BETHYUH
['m60ca u Meron cios KOHEYHOW TOMMUHBI ['yrrenreiima. YpaBHeHHs M (HOPMBI H30TEPM
agcopbumu. Bzaumocssass meronoB ['n66ca 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 aacopOnuy HEMOHHBIX U
noHHBIX [IAB Ha MOBEpXHOCTH TBEPJBIX Tell. B3auMOCBsI3b MEXIy M30T€pMaMU aJCOPOIMHU U
cMauuBaHHsS HEMOHHBIX [IAB Ha TBepIbIX MOBEPXHOCTSX, CTPOSHHUE aJACOPOLMOHHBIX CIIOEB.
AHanu3 HU30TEPM CMAYMBAaHUA M 3aBUCHMOCTH J3€Ta-MOTEHIMajda OT KOHIIEHTPAIMM HOHHBIX
ITAB.

3. Tunsl MTOBEPXHOCTHBIX IJIEHOK

VYcnoBust pacTekaHUs OIHOM JKUAKOCTH MO Jpyroil. OmnpeneneHue MexdasHOro
HATSHKEHUSI Ha TPAHUIIE KUJKOCTh->KUIKOCTh B YCIIOBUSIX B3aUMHOT'O HAChIIIEHUs (a3.
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IToBepxHocTHble TuleHKH [IAB Ha rpanune paszaena pacTBop-Bo3nyx. Buibl_uzorepm
MMOBEPXHOCTHOI'O HATsKEHUs BOJHBIX pacTBOopoB [TAB. Onpenenenue uuctotel [TAB no Buny
M30TEPMBI IIOBEPXHOCTHOI'O HaTshKeHMsI. [1oBEpXHOCTHOE NaBiIeHUE, METOIbI €r0 ONPEEIICHNUS.
Bubt n30TepM MOBEpXHOCTHOTO JaBJIeHMsI, IUieHkH Tuna Li, Lo, I, S, fu G.

4. Ilensr

CrpoeHne W OCHOBHBIE XapakTEPUCTUKHU IEH. BiMsHuEe pasnuyHbIX NapaMmeTpoB
(Temmieparypa, masieHue, pH pacTBopoB u T.1.) Ha meHooOpa3ymollyio crnocoOHocTh [IAB u
KpPaTHOCTb NI€Hbl. MeToAbl OJIy4eHHS U pa3pyLICHUs IEH.

5. OpranuzoBaHHble aHcamOau Mosiekyn [TAB

[upapodunsHO-MUNIOGUILHEIN  Oanmanc, wMetonbl pacueta umcen [JIB. Ilapamerp
YIIAKOBKU, €ro pacueT W Ha3HaueHue. B3auMocBs3b Mexay cTpoeHueM Mosekyiasl ITIAB n
apamMeTpoM yIaKOBKH.

Murnennoo6pazoBanue B pactBopax [IAB. I'mapodoOubie B3ammopeiicTBus. dazoBast
nuarpamma pactBopa kosumouaHoro ITAB. Kputudeckas KOHIIEHTpalds MHIIEIIIIO00pa30BaHUS
(KKM) u metonsl ee onpeaenenus. OnpeneneHne Mex(pazHoro HaTSHKEHUsT MULEIJT Ha TPaHULe
¢ pactBopoM (o A.W. Pycanomy). ComoOunuzanus. @azoBsie nmepexoasl B pacTBopax [IAB.
OcobeHHOCTH MHULENI000pa30BaHUsl B HEBOAHBIX cpenax. MulleiuisipHas Macca U OCHOBHBIE
METO/IbI €€ ONPEACICHUS.

Besukynbl. Besukynbl — crpoenue u cBoicTBa. OCOOEHHOCTH CTPOEHHUS BE3UKYIN (IO
A.W. Pycanony).

6. OMynbecnn. MUKpOAMyIbCUU. MUKpPOKAIICYIMPOBAHHBIE CHCTEMBI

OMyNbCUU — TOJIyY€HHE U OCHOBHBIE CBOMCTBA. DMYJIbCUU KaK TUMUYHBIE JTHO()OOHbBIE
cuctembl. CoBpemeHHoe cocrossHue Teopun  JUJIPO, pacuer S5  COCTaBISIFOIIMX
PAaCKJIIMHUBAIOLIETO JABJICHUS.

Muxkposmynbenu. OcoOeHHOCTH TToBeAeHHsI. MeTo bl OTYyYeHUsI MUKPOIMYIbCUN U UX
OCHOBHbBIE KOJIJIOUJTHO-XMMHUYECKHE CBOMCTBAa — pa3Mep Karelb, Mex(a3Hoe HaTsDKEHHE Ha
TPaHUIE KHUAKOCTh-)KHIKOCTh; BIUSHUE TeMIlepaTypbl Ha OO0JacTH CyIIeCTBOBaHUS
MUKPO3MYJIbCUH.

MHUKpOKaIcyIMpoBaHHbIE CHCTEMBl. MMKpPOKAICYyJIMpOBaHUE KaK OJIUH U3 CHOCOOOB
MOJTy4YeHUs1 OMOJIOTNUYEeCKH-aKTUBHBIX BEILIECTB MPOJIOHTHPOBAHHOTO JEHCTBUS.

7. Ananus I1AB

Anamuz [IAB — ompeneneHue CTPYKTYpbl MOJIEKYJbI W/WIH OINPEACICHHE OCHOBHBIX
(UBUKO-XMMHUYECKUX U KOJUIOMIHO-XUMUYECKUX XapakTepucTuk pactBopoB IIAB. OcHOBHBIC
aHajguTH4YecKkue Metoasl onpeaeneHus [IAB. Ananu3 moHHbIX U HeMOHHBIX [TAB. Mexdaznoe
tutpoBanue. OreHka creneHu 4uctoThl [TAB. OCHOBHBIE KOJIOMJHO-XMMUYECKHE CBOWCTBA
pactBopoB [TIAB paznuunoii nonsipaoctu. AHanu3 cmeceit [IAB.

4. O0beM y4eOHOI TUCUMIIIIMHBI

Oo0bem
. B
Bujanbl yueGHoii padoThI B 3a4eTHBIX AKATEMHECKHX
eIMHHUIAX
yacax
OO0masi Tpy10€eMKOCTh 1M CHUTNTHHBI 4 144
1o y4eOHOMY IJIAHY
AyIMTOpHBIE 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
Bupa koHTpoOJsi: IK3aMeH 1 36
Oo0bem
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Buabl yue6Hoii pa6oThI B 3a4eTHBIX B
ACTPOHOMHYECKHX
e¢ANHHUIax gacax
O01mas Tpya10eMKOCTb TUCHUILTHHBI 4 108
1o y4eOHOMY IIAHY
AyJAUTOpPHBbIE 3AHATHS: 1,78 48
Jlexunu (Jlek) 0,89 24
[Tpaktuueckue 3ansatus (I13) 0,89 24
CamocrositesqbHasi padora (CP): 1,22 33
Bupa koHTpOJsI: IK3aMeH 1 27

AHHOTanus pado4eil nporpaMMsbl y4eOHOMH TUCHUIINHBI
Teopernueckue ocHoBbl kKoppo3uu (b1.B./1B.04.02)

1. Heab AMCHMIUIMHBI — TMPHOOpPETEHHE CTYACHTaMH 3HAHUKH O KOPPO3HMOHHBIX
npolieccax, MPOTEKaIOIIMX B ra30BbIX U KUAKHUX CPEAax, O BUJaX KOPPO3UH, UMEIOLIUX MECTO B
IPUPOIHBIX U TEXHOJIOTUYECKUX Cpe/iax.

3agauM JMCHUIVIMHBI — H3Y4YE€HUE OCHOB JJIEKTPOXMMHYECKOH TEPMOJUHAMUKUA U
KUHETHKH, TEPMOAMHAMUKY U KMHETUKH AIEKTPOXMMUYECKON U XMMUYECKOH KOPPO3HUHU; OOIINX
XapaKTEepPUCTHUK  KOPPO3MOHHBIX  INPOLIECCOB, aHAIU3  OOpaTUMBIX M HEOOPATUMBIX
JIeTpaJallMOHHBIX MPOIECCOB, MPOTEKAIOIIMX B MaTephallaX MpHU Pa3JIMUYHBIX YCIOBUSAX HUX
9KCIUTyaTaluy, KOJIMYECTBEHHAs! OLIEHKa OOLINX U JIOKAJIbHBIX IIOTEPb.

Lenu 1 3a1a4n Kypca JOCTUTAIOTCS C TIOMOIIBIO:

-03HAaKOMJIEHHSI C TEOPETUYECKUMHU OCHOBAMHU KOPPO3UH;

-03HAaKOMJICHHS ¢ MEXaHU3MaMH MTPOTEKAIOIINX KOPPO3UOHHBIX MTPOIECCOB;

-U3y4EHUs CIIOCOOOB KOPPO3HMOHHBIX UCIIBITAHUH.

2. B pe3yabTtare uU3yYeHHs JAMCHUIVIMHBI oOOydawuuiics mno mnporpamme
0akaJlaBpUaTa J0JIKeH:

Oobnadamp cnegyomuMU KOMIETEHIIUSIMHU:

. CIOCOOHOCTh OCYILECTBJIATh TEXHOJIOTMYECKUH IPOLECC B COOTBETCTBUM C
periIaMeHTOM M UCIOJIb30BaTh TEXHUYECKHE CPEACTBA JUISI U3MEPEHUS OCHOBHBIX MApaMETpPOB
TEXHOJIOTHYECKOTO TPOoIIecca, CBOMCTB chIpbs U npoaykiuu (I1K-1);

. CMOCOOHOCTBIO Y4acTBOBATh B COBEPIICHCTBOBAHNUN TEXHOJOTMUECKUX MPOIIECCOB
C MO3ULUHI 3HEPro- U pecypcocOepekeHH s, MUHUMU3ALUU BO3/IEHCTBHS Ha OKPYKAIOLIYIO CPEy
(TIK-2);

. CIOCOOHOCTBIO HCIOJIb30BATh COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOIHUH,
IPOBOIUTH 00pabOTKY MH(OPMAIMK C UCIOIB30BAHUEM MPHUKIAIHBIX IPOrpaMM U 0a3 JTaHHBIX
JUI pacyeTa TEXHOJIOTMYECKHX MapaMeTpoB OOOPYAOBAaHUS MU MOHUTOPHMHIA HMPUPOIHBIX CPEX
(TIK-3).

B pe3ynbrare u3ydeHus AMCHUILUINHBI CTYAEHT OakajgaBpuaTa JI0JIKEH:

3Hamy:

- (hU3MUECKUI CMBICI TPOLECCOB, TPOTEKAIOIIMUX HA IEKTPOAAX;

- MEXaHU3MBI ITPOTEKAIOIINX KOPPO3UOHHBIX MPOIECCOB;

- METOIbl MCCIIEIOBAHNUS KNHETHKH JIEKTPOIHBIX IPOLIECCOB U MIPOLIECCOB KOPPO3UH;

- cr1oco0bl KOPPO3HUOHHBIX UCIIBITAHHIA;

ymemby:

- CHUMaTh MOJIAPU3ALMOHHBIE KPHUBBIE DJIEKTPOAHBIX MPOIECCOB, CTPOUTH JUATPAMMBI
KOPPO3HH;

- ONpEAETATh Ha OCHOBE 3KCIIEPHUMEHTAIBHBIX MCCIEIOBAHUN U JINTEPATYPHBIX JaHHBIX
TOKH U IOTEHIMAJIBl KOPPO3UH, ITOKA3aTENN KOPPO3UH;

- OTIPEACTATh TUMUTUPYIOIIYIO CTAAHIO KOPPO3UOHHOTO MPOIIECCa;

- IPOU3BO/IUTH OLIEHKY KOPPO3HOHHOHN CTOMKOCTH MaTepHallOB B arPECCUBHBIX CPEAaX;

- IPOBOJIUTh YCKOPEHHbIE KOPPO3UOHHBIC HCIIBITAHUS;
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- IPUMEHATH MOJYYCHHYIO WH(POPMAIUIO JJISl PEIICHUsT KOHKPETHBIX TEXHOJIOTHYECKUX
3a/ay.

enaoems:

- HaBbIKAMHU HACTPOWKH TEXHOJOTHMYECKOro O0OpYIOBaHMs, HANAIKU MPUCIIOCOOICHUM,
UHCTPYMEHTA U JIPYTOil OCHACTKH, BKJIIOYEHHOW B JIAOOPATOPHBIN MPAKTUKYM.

3. Kpartkoe cogep:xanue JUCUMIJIMHBI.

DNEKTPOXUMHUYECKAsS] KOPPO3HUSI

DNeKTpoAHbIE MOTEHIMAIBI U TEPMOJINHAMHUYECKAs! BO3MOXHOCTh KOPPO3HUH.

Koppo3us B kucnblx pactBopax. MexaHu3Mm BOCCTaHOBJIEHMsS Bojopona. Kopposus B
HEUTpaJbHBIX M IIEIOYHBIX cpeaax (KUCIOpoAHas Kopposus). MexaHu3M BOCCTaHOBIICHUS
KHCIIOpOJa.

[TonspuzanroHHbIe AMarpaMMbl KOPPOAUPYIOIIHUX METAIIOB. CHIATHE NOJIAPU3ALMOHHBIX
KpUBBIX. Pacuer ckopocTeil KOppo3HuH 10 MOISPU3ALUOHHBIM JaHHBIM. BiMsiHME COOTHOIIEHUS
MJIONIAIeH KaTo/la U aHOJIa Ha TOKU KOppo3uu. Teopus KaTOqHOM 3allUThI.

[TaccuBanus. Xapakrtepuctuka naccuBauuu U @uane noreHuuan. Ilosexenue
naccuBaTtopoB. [TacCUBHOCTB kele3a B a30THOM KUCIIOTE.

AHopHas 3ammTa U nepenaccuBaius. Teopus naccuBHocTU. CTaOWIH3aIus MacCUBHOM
IJIEHKA BO BpeMeHHU. JIeHCTBHE XJIOPUI-MOHOB U aKTUBHO-ITACCUBHBIE AJIEMEHTBI. Kputnueckuii
MOTEHIIMAa MUTTUHT000pa3oBaHus. JIokanbpHast aHOIHAs naccuBaius. [lacCMBHOCTE CILTIaBOB.

Bnusinue BHyTpeHHUX (DaKTOPOB Ha KOPPO3MOHHOE IIOBEJEHHE: MPHUPOAA METasa,
COJepKaHWE W CTPYKTypa CIUlaBa, COCTOSHHE U OOpabOTKa TMOBEPXHOCTH, MEXaHUYECKHE
HaIPSKEHUS.

Bnusiaue BHemHHMX (aKTOPOB Ha KOPPO3MOHHOE IIOBEJCHME: COCTAaB U XapakTep
arpecCUBHOM Cpelpl, TEMIIEpaTypa, JaBJIEHUE, CKOPOCTb JIBHJKEHMS CpEIbl, BHEIIHSIA
noJIsipU3anusi, KOHTAKT C METaJUIAMHU ¥ HEMETAJIJIAMHU.

Xumuyeckasi Koppo3ust

MexaHnu3m ra3oBoii koppo3uu. TepMoaMHaMHKa ra30Bod Koppo3uu. KnHeTuka razoBoii
Koppo3uu. BiusiHre BHYTpeHHUX ()aKTOPOB Ha T'a30BYI0 KOPPO3HUIO: COCTaB, CTPYKTYpa CILIaBOB,
MeXaHUYeCKUue HampspkeHuss U jaedopmanus, oOpaboTKa MOBEPXHOCTU. BiMsHHE BHEIIHUX
(dakTOpoB Ha Tra30BYI0 KOPPO3HUIO: COCTAB Cpeibl, TEMIEepaTypa, NaBJICHHUE CKOPOCTh JIBUKEHUS
Cpenbl.

Koppo3sus nomumepos. Kopposust 6eToHOB

4. O0beM yueOHOM JUCUUIIJIMHBI

B B
Bunpr yue6HOM paboThI 3a4€THBIX | aKaJeM. yacax
SMHHIIAX
O0mast Tpy10eMKOCTh JUCUMILIMHBI 10 y4eOHOMY 4 144
IUIAHY
AyIMTOpHBIEC 3aAHATHS: 1,8 64
Jlexknun 0,9 32
[IpakTuueckue 3aHATHS 0,9 32
CamocTosiTesibHast padora: 1,2 44
Buabl KOHTpOJIA:
DK3aMeH 1 36
KoHTtakTHas paboTa — MPOMEKYTOUHAS ATTECTAIIH 0,4
IToaroroBka k 3K3amMeHy 35,6
B B
Bunpr yue6HOM paboThI 3a4€THBIX | AaCTPOHOMHYECKUX
eAMHMIIAX | Yacax
O01mast Tpy10eMKOCTh JUCHUMILIMHBI 10 y4eOHOMY 4 180
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ILUIAHY

AyIMTOpHBIC 3aAHATHS: 1,8 48
Jlexknun 0,9 24
IIpakTrueckue 3aHATUS 0,9 24
CamocTosiTesibHast padora: 1,2 33
Buabl KOHTpOJIA:

DK3aMeH 1 27

AHHOTanus padoyeil nporpaMMsbl y4eOHOH TUCHUIINHBI
duexkTpomemOpannbie npoueccol (b1.B./1B.05.01)

1. eas TUCHMIIMHBI:

OBJIaJICHUE 3HAHUSMH B OOJACTH TEOPUU MPOTEKAaHUS MOHOOOMEHHOTO W PA3IUYHBIX
AIIEKTPOMEMOPaHHBIX MPOIIECCOB, a TAKXKE OBJIAJICHUE HABBIKAMU MPUMEHEHHUS TEOPETUUYECKHIX
3aKOHOB K PEIIECHUIO MPAKTHUYECKUX BOMPOCOB XUMHUECKON TEXHOJIOTHH.

2. B pe3yabTare wu3yyeHus IUCHUIJIMHBI OOyyamluiics O mporpamme
0akaJjlaBpUaTa J10JIKeH:

061a0ems CIeIyIOUMMU KOMIIETCHIUSIMU:

o CHOCOOHOCTh  OCYILECTBJISATh TEXHOJOTHYECKHI TMpolecc B COOTBETCTBUU C
peraaMeHToOM M HCIIOJIb30BAaTh TEXHUYECKHE CPEACTBA AJI M3MEPEHHs] OCHOBHBIX MapaMeTpoOB
TEXHOJIOTHYECKOI0 ITpoLecca, CBOMCTB ChIpbs U npoaykuuu (11K-1);

o CIIOCOOHOCTh Y4acTBOBAaTh B COBEPILIEHCTBOBAHUHU TEXHOJIOTMUYECKUX IMPOLECCOB C
MO3UIMI PHEPTO- U pecypcocOepekeHnsi, MUHUMH3AIMN BO3JACUCTBUS Ha OKPYXKAIOIIYIO Cpeny
(TIK-2);

o CIIOCOOHOCTh ~ HWCIOJIb30BaTh ~ HOPMATHMBHBIE  JOKYMEHThl IO  KadecTBY,
CTaHJApTH3aIMU U cepTUUKAK MpoaykToB u m3aenuii (I11K-4);

o TOTOBHOCTh OOOCHOBBIBATh KOHKPETHBIE TEXHUYECKUE PEIICHUS MPHU pa3padoTke
TEXHOJIOTHYECKHX MPOIIECCOB; BHIOMPATh TEXHUUECKUE CPEJCTBA U TEXHOJIOTHH, HAPaBICHHBIC
Ha MUHUMM3AIIMIO aHTPOIIOTEHHOT'0 BO3ACHCTBUS Ha okpyxatomyto cpeny (I1K-5);

o CIIOCOOHOCTh HCIIOJIB30BATh AJIEMEHTHI JKOJIOT0-DKOHOMHUYECKOTO aHalnu3a B
CO3IaHHUH SHEPTO- U pecypcochOeperatonux TexHomorui (ITK-8).

3namo:

o MEXaHHU3MBbI IPOTEKAHUS MIOHOOOMEHHBIX U 3JIEKTPOMEMOPAHHBIX MPOIIECCOB;

. (hakTOphl, BIUSIOMIME HA TPOTEKAaHWE HOHOOOMEHHBIX W SJIEKTPOMEMOPAHHBIX
IIPOILIECCOB;

o OCHOBBI pacuera HOHOOOMEHHBIX U 3JIEKTPOMEMOPaHHBIX anmnaparos.

Ymemos:

o MPOBOAUTH OLEHKY TMPaBUIBHOCTH MPOEKTHBIX pEIIEHUH MO0 ONTUMaIbHOMY
OPUMEHEHHI0O  HOHOOOMEHHBIX W  DJIEKTPOMEMOpPAaHHBIX  IPOLECCOB B  Pa3IMYHBIX
TEXHOJOTHYECKHUX CXEMaX;

. MIPOBOJIUTH PACUET U IMOJO0P HOHOOOMEHHBIX U JIEKTPOMEMOPAHHBIX almapaToB.

Bnaoemy:

e  METOJaMHM CPaBHEHUS BapUAHTOB MPOEKTHBIX PEIICHUH;

e  HaBbIKAMM MPOEKTUPOBAHMA U pacdeTa MOHOOOMEHHBIX M 3JIEKTPOMEMOpaHHBIX
YCTaHOBOK.

3. Kparkoe cogep:kanue 1UCHUIIIHHBI

HNonooOMeHHBIE MPOIECChl. DTambl pa3BUTHA. MaTepualbl - MOHOOOMEHHBIE CMOJIBI
(MOHUTBI): CIOCOOBI TOJIYYCHHUS, BHIbI XUMHUYECKOW CBsi3M. (OCHOBHBIC THIIBI HOHUTOB
(KaTMOHUTBI, AHUOHUTHI, aM(OIUTHI, CEIEKTUBHbIE HMOHUTHI). XapaKTEPUCTHUKU HNOHUTOB:
oOMeHHasi eMKOCTb, CEIeKTUBHOCTb, MEXaHUYECKas MPOYHOCTh, OCMOTHYECKasi CTAOUIBLHOCTb,
XUMHYECKasi CTaOMIIBHOCTh, TEMIIepaTypHasi YCTOHYUBOCTb, (DPAKLMOHHBIA COCTaB. MexaHu3M
INpOTEKaHUs Mpolecca; (QakTopbl, BIUSIONIME Ha MPOTEKaHWE Mpolecca. AIMMaparypHoe

117



oopmienue mpouecca. Mcrnonb30BaHHEe MOHHOTO OOMEHa B MPOMBIIUIEHHOCTH (yMSTYeHHE,
rIyOokasi JaeMuHepanu3aiusi). Pereneparus MOHOOOMEHHBIX CMOJI — BBIOOpP pEareHTOB IS
pereHepamnyu; OpraHu3anus IOTOKOB TP  pereHepauuu. TeXHOJIOrMYecKHe CXEMBl,
BKITIOYAIOIIME B Ce0S MOHOOOMEHHBIE MPOIECCHl — MPUMEPBI, TEXHHKO-DKOHOMHUYECKHE
nokasarenr. OCHOBHBIE (PUPMBI-TPOU3BOIUTENIN HOHOOOMEHHBIX CMOII.

DneKTpoMeMOpaHHbIE TPOIECChl. JTanbl Pa3BUTHA. THIBI  AJIEKTPOMEMOpPaHHBIX
nporieccoB. OOnactu mpuMeHeHHs. MeMOpaHbl, Ui 3JIEKTPOMEMOpPAHHBIX IPOLIECCOB.
OCHOBHBIE XapaKTEPUCTHKH MeMOpaH ((pyHKIIMOHAIbHAS TPYIINA, YUCIO MEepeHoca, TOIIINHA,
HabyxaemocTh). [lepeHoc yepe3 memOpaHbl: ocMoc, nnerpoocmoc, auddysus, JJoHHAaHOBCKOE
uckioueHre. KOHIGHTpallMOHHAs TMOJsIpH3anvs. BIMsSHHE OCHOBHBIX TEXHOJOTHUYECKUX
napaMeTpoB Ha KOHLEHTPAIMOHHYIO TMOJIApH3alMio (TeMmepaTrypa, THAPOJUHAMUYECKHE
PeXUMBI U T.1.). DJNCKTPOIUATU3HOE O0ECCOJMBAHHE W KOHIICHTpHUpoOBaHWE. Moaudukaimm
ANIEKTpOAMAIN3a (AJIEKTPOACUOHM3ALNUS, DJCKTPOIUAIN3 C OUMOJSPHBIMH MeMOpaHaMH,
PEBEPCUBHBIN AIIEKTPOAUATH3) — 0OCOOCHHOCTH MPOTEKAHUS JaHHBIX IPOIIECCOB. JHEPrO3aTPAThI
Ha TPOLECC 3JIEKTPOIUATUZHOTO paszzieneHus. KOHCTpyKTHBHBIE OCOOSHHOCTH anmapaToB JUIs
AJIEKTPOMEMOPAHHBIX TMPOIIECCOB; CXeMa OpraHU3allK MOTOKOB; TeOMETPHs KaHaima. MeTtoanka
pacuera 3JIEKTPOJUATU3HBIX YCTAaHOBOK. [IpOMBIIIIEHHOE NPUMEHEHUE 3JICKTPOMEMOpPaHHBIX
IIPOIIECCOB — NMPUMEPHI, TEXHUKO-IKOHOMHUYECKHE TIoKa3arean. CpaBHUTEIbHAS XapaKTePUCTHUKA
AIIEKTPOMEMOPAHHBIX M JIPYTUX METONOB oOecconuBaHus. OCHOBHbIE (DPUPMBI-IPOMU3BOAUTEIN
HOHOOOMEHHBIX MEMOpaH U AJIEKTPOMEMOpPaHHBIX MOIYJICH.

4. O0béM yueOHOI JTUCUMIIJIMHBI

VII cemecTp

Buabl yuedHoii padoThI

3au. ex. AK. ygac.
O01mas Tpya10eMKOCTh TUCHUILIHHBI 3 108
1o y4e0HOMY IJIAHY
KonTakTHas padora: 1,3 48
Jlextuu (JIek) 0,85 32
[Tpaxtrueckue 3anstus (I1P) 0,45 16
CamocrositesbHas padora (CP): 1,7 60
KonTtposnbHbIe pabOTHI 0,2 8
N3yueHue pa3aenoB TUCHUILUIMHBI 1,5 52
Bua uTOroBOro KOHTPOJIA: 3a4eT C
OIICHKOH

VII cemecTp

Buabl yuedHoii padoThI

3au. ef. AcTpoHOM. Hac.
O01mas Tpy10eMKOCTh TUCHUILIHHBI 3 81
1o y4e0HOMY IIAHY
KonTakTHas padora: 1,3 35
Jlexuuu (JIek) 0,85 24
[Tpaxtrueckue 3anstus (I1P) 0,45 11
CamocrositesqbHasi padora (CP): 1,7 46
KonTtposnbHbie paboThl 0,2 5
W3ydenue pa3nenoB TUCIUTIIINHbI 1,5 41
Bua uTOroBOro KOHTPOJIA: 3a4ET C
OIICHKOH
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AHHOTanuA padoyeil NporpaMmbl Y4eOHOM THCHUNINHbBI
Crparernueckoe NJIAaHMPOBAHNE HHHOBALMOHHBIX XHMHYE€CKHX MPOU3BOICTB
(b1.B./1B.05.02)

1. Henp AUCHUNUIMHBI — TPUOOPETEHHE CTYACHTAMU TEOPETHUECKUX 3HAHWHA U
NPAKTUYECKUX HAaBBIKOB B O0JIAaCTH CTPATErHYecKoro IUIAHUPOBAHMS WHHOBALIMOHHOU
NESTEIIbHOCTH W YIPABICHUS PUCKAMH, KOTOPBIC TIO3BOJISIOT HAXOAUTh YPGEKTUBHBIE PEIICHUS
3aJ]a4 CTPATErM4eCcKOro ynpapieHUs] HAYKOEMKUM XMMHYECKUM ITPOU3BOJICTBOM.

Hucuummuaa — «CrTparerndeckoe  IUIAHUPOBAHME  WHHOBAIIMOHHBIX — XMMHUYECKUX
MPOU3BOJCTB» TIO3BOJIIET CHUCTEMHBIE BHUbl IUIAHUPOBAHUSA, OCHOBHBIC TIOJOXKEHUS U
3aKOHOMEPHOCTU TEOPUU CUCTEM, CTPYKTYypa, QYHKIIUU, MUCCHUSI TPOU3BOJCTBEHHOM CHCTEMBI,
KOHIENTyalbHasi MOJENb OpPraHMU3all HAayKOEMKOro Ou3Heca, MaTeMaTH4eCKHEe METONbl U
MOJIETTH CTPATETUYECKOTO YIPABICHUS HAYKOEMKHM TIPOM3BOACTBOM. TPOIECCHl M METObI
OpPraHU3aI[MOHHO-TEXHOJOTUYECKOTO YIIPaBICHUSI.

[enu u 3ama4vt TUCHUTUIMHEI IOCTUTAIOTCS C TIOMOIIBIO:

- TEOPETUYECKOM M MPAKTHUUYECKON MOATOTOBKM CTYAECHTOB B 00JIaCTH pa3BUTUA U
IUTAHUPOBAHHUS HAYKOEMKHX XWMHUYECKUX TPOM3BOJCTBEHHBIX CHCTEM Ha BCEX JTamax HX
YKU3HEHHOTO 1IUKJIA;

- UW3YYCHHS NPHUHIUIIOB CTPATETUYECKOTO OW3HEC-TUIAHUPOBAHUS IS YIPaBIICHUS
XUMHUKO-TEXHOJIOTHYECKHUMH CUCTEMaMHU, COCTaBJIEHUsI OU3HEC-IUIaHa U OLEHKH 3(PPEeKTUBHOCTU
OPHUHITHS PEUICHU, BHEAPCHUS WHHOBAIIMOHHBIX TEXHOJOTHH, OIEHKH 3()PeKTUBHOCTH
peanuzaiuy pecypcocoeperaronx TeXHOIO0THif;

- U3Y4YCHHS TPUMEPOB TMPAKTUYSCKOW peaau3allid METOJO0B OpPTraHU3AIMOHHO-
SKOHOMMYECKOTO TUIAaHUPOBAHHUS PeCypcocOeperarommx XuMUKO-TEXHOJIOTHYECKUX MPOLIECCOB.

2. B pe3yabraTre uU3yYeHUs] AUCHUILUIMHBI O0y4YawIIuiicd N0 mporpamme
0akaJjlaBpUaTa J0JIKeH:

Oobnadamp cnegyomuMU KOMIETEHIIUSAMH:

- CHOCOOHOCTh OCYIIECTBJISITH TEXHOJIOTMUECKUH TPOIleCC B COOTBETCTBHUH C
pEerIaMeHTOM M HCIIOJIb30BaTh TEXHUYECKUE CPEACTBA AJII M3MEPEHHsS] OCHOBHBIX MapaMeTpOB
TEXHOJIOTHYECKOTO TpOoIiecca, CBOMCTB chIpbs U npoaykiuu (I1K-1);

- CIIOCOOHOCTH YYacCTBOBATh B COBEPIICHCTBOBAHHHM TEXHOJOTHYECKHX IPOIECCOB C
MO3UIMI PHEPTO- U pecypcocOepekeHnsi, MUHUMH3AIMN BO3JACUCTBUS Ha OKPYXKAIOIIYIO Cpeny
(TIK-2);

- CIIOCOOHOCTD MCMOJIb30BaTh HOPMATUBHBIE JOKYMEHTHI [0 Ka4e€CTBY, CTAaHJApTHU3ALUN U
cepTudUKamu npoaykToB u usaenuii (I11K-4);

- TOTOBHOCTH OOOCHOBBIBaTh KOHKPETHbIE TEXHMYECKHE pelIeHHs] MpH pa3zpaboTke
TEXHOJIOTHYECKHUX TPOIIECCOB, BRIOMPATh TEXHUUECKUE CPEACTBA U TEXHOJIOTHH, HANPaBICHHBIC
Ha MUHUMHM3AIIMIO aHTPONIOTEHHOT'0 BO3ACHCTBHS Ha okpyxkatomyto cpeay (I1K-5);

- CIIOCOOHOCTH MCIOJIB30BATh AJIEMEHTHI HKOJIOT0-DKOHOMUYECKOTO aHaIN3a B CO3/IaHUU
3HEpro- u pecypcocoeperaroniux trexnonoruit (I1K-8)

B pe3ynbrare n3yueHus: AUCUUILTUHBI CTYJACHT TOJDKEH

3Hamp:

- BO3MOXXHOCTH U TIYTH Pa3BUTHS HAYKOEMKHUX TPOU3BOJICTB;

- CYIIHOCTb U LIEJH CTPATETHYeCKOro MHHOBAIMOHHOTO TUIAaHUPOBAHNUS;

- TPUHIMNBI CTPATETHYECKOTO OW3HEC-TUIAHUPOBAHUS IS YIPABICHUS XHMHKO-
TEXHOJIOTHISCKOM CHUCTEMOIA;

- MPOU3BOJICTBEHHBIC PECYPCHI, BUABI U IYTH UX 3PPEKTUBHOTO UCTIOTH30BaAHUSI.

ymembw:

- OCYIIECTBISITh OPTraHU3AIMOHHO-3KOHOMUYECKYI0, AaHATTUTHYECKYIO U YITPABICHYECKYIO
NEeSATENIbHOCTh B O0JACTH CTPATErMUECKOro IUIAHUPOBAHUS WHHOBALIMOHHBIX XUMHYECKHX
MIPOU3BOJCTB
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- TpPUHUMATh YIpPaBJIEHYECKUE peIHIeHUs 1Mo pa3paboTke (PGEKTUBHBIX CTpaTeTruit
WHHOBAIIMOHHBIX XUMUYECKUX NPOU3BOJICTB

- pa3pabaTbiBaTh MHBECTUIIMOHHBIC M HHHOBAIMOHHBIE TIPOCKTHI U YIIPABISATH HMH;

- IPOBOAUTH KOMIUIEKCHBIH MOHUTOPHHI M aHalu3 JAEOBOW cpeibl MHHOBALMOHHOIO
NpEeANPUITHS.

enademp:

- METOJ]aMU MIPUHATHUS CTPATETMUECKUX, TAKTUYECKUX U ONEPATUBHBIX PEUICHUN;

- METOJIaM{ PALMOHAIBHOTO HCIOIb30BaHUS MPOU3BOICTBEHHBIX HAYKOEMKHX PECYpCOB
pEANPUSITHS;

- MEXaHM3MOM peajM3alud CTPATeTMYECKUX IUIAHOB Pa3jMYHbIX BPEMEHHBIX
NEPUOOB.. .

3. Kpartkoe cogep:xanue JUCUMIIMHBI.

Crparerndeckoe IUIAHUPOBAHKE U YIIPABJICHHUE: OOIIUE TTOHATHUS

Teopus crparernyeckoro rianupoBaHus. [loHsATHE cTpaTeruu pa3BUTUSA MPEITPUSITHS.
CrpykTypa npeAnpuHUMaTeNlbCTBa, ba3oBble MOJEIN CTPATErMYeCKOr0 pPa3BUTUS PEATIPUSTHS.
[Tonxonpl K mponeccy pa3padOTKH CTPATErHH Pa3BUTUSL HAYKOEMKOTo npeanpusatus. CynHocTh
CTPaTErnuecKoro TUIAHUPOBAHUS U yIIpaBiIeHUs. MOAenu CTpaTernueckoro BeIoopa.

Dransl MpoLeaypbl CTPATETMUYECKOT0 IIAHUPOBAHUS

Onpenenenue muccuu npeanpusitus. [lpomecc uenenoyiaraHus W OpraHU3aIMOHHAS
KyJIbTypa TMpEeAnpuaATHsa. AHaIN3 PECYpCHOro TMOTEHIMala HAayKOEMKOro MpeapUsiThs.
OcHOBHBIE MeETONBI CcTpareruueckoro ananuza. Crparerus wuHHOBanui. Iloaxombl K
IUTAHUPOBAHUIO W YIPABIEHUIO HMHHOBALMOHHBIMHU Tmpoueccamu. OrneHka 3hdexTuBHOCTH
WHHOBALIMOHHOTO MTPOEKTA.

KoHTposmHr B cucteMe CTpaTernyeckoro MIaHuPOBaHUS U YIIPaBJICHHS HA HAYKOEMKOM
NpeANPUITHI

KouTpommmur Ha mnpeanpusituu: coaepkanue M (QyHKUuU. OCHOBHBIE (DYHKIIMH
KOHTPOJUJTUHTa HAyKOEMKOro mpeanpusitus. CTpaTernyeckuii U1 onepaTuBHbIM KOHTPOJUIMHT HA
HAyKOEMKOM IpeanpusaTiui. Opranusanusi CUCTEMbl KOHTPOJIS Ha MPEANPHUSITHH.

Crparerndyeckoe IUIAaHHPOBAaHUE B  YCIOBUSX  JUBEpCUDHUKAIMM  XUMHUYECKUX
MIPOU3BOJICTB

OcHOBHBIE 3JIEMEHTHl TeOopuH auBepcuduKanuu. CyIHOCTh W THIBI KOPIOPATUBHBIX
cTpareruii nuBepcuukanuu. JIBUKyIIME CUIIBI U KPUTEPUH AUBEPCUDUKALNUA XUMHYECKHX
MpoU3BOJACTB. BO3MOXKHBIE CTpaTerHnYecKue ACHCTBUS HAYKOEMKOI'O MPEANPUATHS B YCIOBUAX
W3MEHEHUs BHEIIHEH NeOoBOM OKpykarmier cpeapl. OCOOCHHOCTH OpraHu3aluM Ipoiiecca
CTPaTErnuecKoro TIAHUPOBAHUS HA AUBEPCU(DUIIMPOBAHHBIX XUMUYECKHUX MPEIIPUITUSIX.

VY4er pUCKOB B CTpaTern4ecKoM IJIaHUPOBAHUH PAa3BUTHSI IPEATIPUATHS

[lonsiTue PUCKOB B CTPATETMYECKOM IUIAHUpPOBaHUU mpeanpustus. CTpaTernueckuit
aHAJIM3 PHUCKOB HHHOBAIIMOHHOTO mpenmpustus. lIpomecc m3MepeHHs PUCKOB HAyKOEMKOIO
npennpusTus.  Kimaccudukanus — cTpaTermueckux — anmbsHCOB.  [lpomecc  ympaBiieHUs
CTpaTerMuecKUMH albsiHCAMH XUMUYECKUX MTPOU3BO/ICTB.

4. O0beM yueOHOM JUCUUIIJIMHBI

Bunast yueOHoI paboThI B 3auérHbIx B
€IMHULIAX aKaJieM. yacax

O0mas TpyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY 3 108
IUIAHY
AyIMTOpPHbIE 3aHATHS: 1,34 48

Jlexmuu 0,45 16

MIPAKTHUYECKHUE 3aHATUS 0,89 32
CamocrosiTesbHast padoTa: 1,67 60

KonTakTHas camocrositenbHas padoTa 0,01 0,2
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CamocTosiTeJIbHOE H3yUYeHHe pa3iesioB JMCHUIIuHbI | 1,67 59,8

Buabl KOHTpOJIA:

3ayeT ¢ OIEHKOHI

Bunbr yue6HOM paboThI B B
3a4€THBIX | ACTPOHOM. Hacax
eAMHHIIAX

O0mas TpyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY 3 81

ILUIAHY

AyIMTOpPHbIE 3aHATHS: 1,34 36
Jlekunn 0,45 12
MIPAKTHUYECKHUE 3aHATUS 0,89 24
CamocrosiTesbHast padoTa: 1,67 45
CamocTosiTeJIbHOE H3y4YeHHe pa3aesioB Jucuuminusl | 1,67 45

Buabl KOHTpOJIA:3a4eT ¢ OLEHKOM

AHHOTanuA padoyeil NporpaMmbl Y4eOHOM THCHUNINHbBI
TexunoJsiorust Boasl (b1.B.J1B.06.01)

1. eas TUCHMIIMHBI:

OCBOEHHE CTyJIEHTaMH OOLIMX TPUHIUIOB TOCTPOEHUS TEXHOJIOTHUYECKUX CXEM
KOMIUIEKCHBIX CHCTEM OYHUCTKH (KCO) xuaxkux TEXHOJNOTHYECKUX Cpel Ha OCHOBE
MeMOpaHHBIX IIPOIECCOB HAa MPUMEPaX BOJOMOJITOTOBKH.

[Ipn pemennn 5TUX 3amad  CYIIECTBEHHAs POJb OTBOJUTCS HE TOJILKO BOIPOCaM
oOecrnieueHus TpeOyeMoro KauecTBa OUYUCTKH, HO U BOTIPOCAM YTUIIU3ALIUN BPEIHBIX TPUMECEH.

2. B pe3yabTare wu3yyeHus IUCHUIJIMHBI OOydamolnuiics N0 mporpamme
0akaJjiaBpuaTa J10JI2KeH

061a0ems CIeIyIOUUMU KOMIIETCHIUSIMU:

o CHOCOOHOCTh OCYIIECTBJISATh TEXHOJOTHYECKHI TMpolecc B COOTBETCTBUU C
pErIaMeHTOM M HCIIOJIb30BAaTh TEXHUYECKUE CPEACTBA AJII M3MEPEHHsS] OCHOBHBIX MapaMeTpOB
TEXHOJIOTHYECKOTO TPOoIiecca, CBOMCTB ChIpbs U npoaykiuu (I1K-1);

o CIOCOOHOCTh Y4acTBOBATh B COBEPIICHCTBOBAHUHU TEXHOJIOTHUECKUX IMPOIECCOB C
MO3UIUI DHEPTO- U PECypcocOepeKeHsl, MUHIMH3AINN BO3JACHCTBUS Ha OKPYKAIOIIYIO CPEIy
(IIK-2);

o CIOCOOHOCTh ~ HWCIONIB30BaTh ~ 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 TEXHOJIOTHH, HapaBiIcHHbIC
HA MUHUMH3AIUI0 aHTPOTIOTEHHOTO BO3/ICHCTBUS Ha OKpyxKatoiTyto cpeny (ITK-5);

o CIOCOOHOCTh HCIIOJIB30BATh AJIEMEHTHI JKOJIOr0-3KOHOMUYECKOTO0 aHajlu3a B
CO3JITaHUU PHEPTO- U pecypcocOeperatomux TexHomorui (ITK-8).

3namop:

o OcHoBHbIE HOpMaTHBHBIE TPEOOBaHMUS K KAYECTBY OYHMCTKH BOJbI B  Pa3IMYHBIX
chepax MpUMEHEHHUS M YMETh HaWTH TOJHBIA TepedeHb coBpeMeHHbIX TpeboBanuii (I'OCTHi,
OCTps1, ®apmakoneiinbie cratb, GMP 1 npyrue nureparypHble HCTOYHUKH.

° Mertoapl aHanmM3a COAEPKAUIUXCA B MPUPOJHOM BOJAE OCHOBHBIX IpPUMECEH u
OLICHKH JIOCTOBEPHOCTHU aHaJIM3a.

o [lepeueHb MCHONB3YEMBIX PEATCHTOB M «XHUMHU3M» OTHCIBHBIX  TPOIIECCOB,
UCIIOJIb3YEMBIX B CUCTEMaX MOJATOTOBKU M OYHCTKH BOJIBI.

o Oco0OeHHOCTH TPUMEHEHUS HW3YYCHHBIX paHee W B JaHHOM Kypce METOJIOB
TEXHOJIOTHYECKOT0 PacyeTa OTACIbHBIX CTaIUN B KOMIUIEKCHOW CUCTEME OYUCTKH BOJIBI .
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o [Ipenensl ocymiecTBIEHUSI OT/IETHHBIX METOJOB OYHUCTKH (IMAMa30HBI YCTOWYNBON
paboThI B 3aBUCUMOCTH OT BUJA U KOHLIEHTPALIUK TPUMECEH. )

o Tunbl W KOHCTPYKTHBHBIE OCOOCHHOCTH OCHOBHOTO U BCIIOMOTaTEIbHOTO
000py/I0oBaHUsI, IPUMEHSIEMOTO Ha CTAIUSIX OUHCTKH

o TUMOBBIE TEXHOJIOTUYECKUE CXEMbI KOMIUIEKCHBIX CUCTEM OYUCTKH, UCIIOIb3YyEMbIX
B PA3JIMYHBIX OTPACIISAX MPOMBIILIEHHOCTH.

Ymemo

° Ha ocHoBanuu mpoTokoyia aHaiM3a COAEp)KaHUs MPUMECEH B HMCXOIAHOM CMECH U
TpeOOBaHUI K Ka4eCTBY OUMCTKU MPENTIOKHUTh:

° -TexHonOrn4YecKkyro cxemy KOMIUIEKCHOM CUCTEMBI OYUCTKH,

o [TomoGpate cooTBETCTBYIOIIEE 00OPYIOBaHUE U (MIBTPOBAIBHBIE MaTePHAIIbl IS
Ka)XJIOM CTaJlMi OYHUCTKH,

° Paccuntate  rabGaputel  000OpymOBaHWA, OO0BEMBI  3arpy30K  3EPHHUCTHIX
(GWIBTPOBAIILHEIX MaTEpUANIOB, a TaKXKe TpeOyeMoe KOJMYECTBO (PUIBTPYIOMUX (0OBEMHBIX)
WJIM MEMOpPaHHBIX AJIEMEHTOB;

o [Tomobpate Hacockl, TpyOopoBO kI, apMaTypy U Kull nns yrnpasnenus mporeccom
OUYHUCTKHU.

Bnaoemw

o MeTogaMu  KOJMYECTBEHHOTO aHAlN3a OCHOBHBIX TPUMECEH, COAEpIKAIIUXCS B
NPUPOIHON BOJIE U PUEMAMHU OLIEHKHU JIOCTOBEPHOCTH aHAJIM3a.

o DKCepUMEHTAIbHBIMU ~ METOJIaMU  MCCIIEIOBAHUS  CEJIEKTUBHOCTH MeMOpaH;
CTENEHH W3BJCUYEHUS TMPU HUCHOJIb30BAHUU 3E€PHUCTBIX (UIBTPOBAIBHBIX MaTEpPHAJIOB;
napaMeTpoB (pUIBTPOBAHUS; KOJUIOMIHOTO UHACKCA.

o MeTogoM TOCTpOEHMsSI TEXHOJOTHYECKMX CXeM I pa3InYHbIX oOTpacieit
MPOMBIIIIIEHHOCTH.

3. KpaTrkoe comepxanue Q11 CUUIIITHHbBI

1. Bgeoenue.

[Ipumeps! HapyIIeHUs TPUPOJTHBIX SKOCUCTEM M BOSHUKHOBEHHS KPHU3UCHBIX CUTYaIUil B
pe3ynbTare aHTPONOTEeHHOro BO3ACUCTBHS. TEeXHHUKO-PKOHOMHYECKHE U SKOJOTHYECKHe
KpUTEPHUH, 00yCIOBIIMBAIOIIINE «OKOJIOTH3AIUIO» TEXHUYECKHIX pelieHui u
PUPOIONIOIB30BaHUS, POJIb MEMOPAHHBIX ITPOIECCOB.

2. Teopemuueckue 0CHOBYI.

[IpuHIIMTIBI CHHTE3a TEXHOJIOTHYECKHX CXeM KOMIUIEKCHBIX cucteM ouuctku (KCO)
KHUJIKMX CMecell Ha OCHOBE MeMOpaHHBIX MporeccoB. J[ByxypoBHeBas npoueaypa cunteza KCO
- pellleHue 3a7ady TOMOJOTUM M KOHEUHBIX COCTOSHUI MOTOKOB. CompshKeHHHE 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 aHanu3a npumeceil 1 opopmIIeHHE ero pe3yabTaToB. TpeOoBaHMs K Ka4eCTBY
MpeBapUTENbHON OYMCTKH BOJHBIX PAacTBOPOB MEpe] CTaausMU OOpPaTHOrO OCMOCa, HaHO-,
yIbTpa- W MHUKPOQHIBTpPAMU: pacyeT MmapaMeTpoB (QHUIBTPOBAHUS, pPacCUeT IOMYCTUMBIX
KOHIEHTPAllUi HEOPraHUYEeCKHX KOMIIOHEHTOB, 00pa3ymolIUX TPYIHOPACTBOPUMBIE OCAJKH Ha
MOBEPXHOCTH MEMOpaH.

TpeboBanus k kauecTBY 04MCTKH BOJIHBIX pacTBOpoB (I'OCTr1, OCTHI, hapmakoreitHbie
CTaThH U Jp. HOPMATUBHBIC JOKYMEHTHI) B 3aBUCUMOCTH OT cpep TPMEHEHUSI.

4. Ananus s3¢ppexmusnocmu npoyeccos 6000nN0020MOBKU.

OU3UKO-XMMHUYECKHE OCHOBBI, METO/IbI pacueTa, annapaTypHoe o(opMIICHUE TPOLIECCOB:
OYMCTKA OT JIUCIIEPCHBIX M KOJJIOMIHBIX YaCTHIl; OYMCTKAa OT pacTBopeHHBIX razoB Cl2, CO2,
H2S wu opranuku; aeMuHepaiu3amnus BOJHBIX PACTBOPOB JJIEKTPOJMTOB HAaHOPUIBTPAIUECH,
00paTHBIM OCMOCOM, HOHHBIM OOMEHOM U 3JIEKTPOJICMOHH3AINEH.

5. Ananus eapuanmoe mexHon02U4ecKux cxem.
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BogomoaroroBka  myis  MHKPOIJIEKTPOHWKH,  TEIUIODHEPTeTHKH, MEAWIHUHBI U
(dbapmareBTUKH, MUIIEBOW MPOMBIIIJIEHHOCTH, ITUTHEBOTO BOJAOCHA0KEHUS )
4. O0béM y4eOHOI JUCHTUNJIMHBI

VII cemecTp

Buabl yueOHo# padoThbl 3au. e, Ax. qac.

OO0masi Tpy10eMKOCTb 1M CHUTNTTHHBI

4,0 144
1o y4eOHOMY IJIAHY
KonTakTHas padora: 1,8 64
Jlexmm (JIek) 0,9 32
[Tpaktuueckue 3ausrus (I11P) 0,9 32
CamocrositesqbHasi padora (CP): 1,2 44
KonTtposnbHbie paboThl 0,2 8
W3ydeHue pa3aenoB IUCHUNIINHBI 1,0 36
Bua uTOroBoro KOHTpOJIfA: SK3aMEH 1,0 36

VII cemecTp

Buer yueouoi paorst 3au. ef. AcTpoHOM. Hac.

O01mas Tpy10eMKOCTh TUCHUILIHHBI

4,0 108
1o y4e0HOMY IIAHY
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 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
00JIaCTH OpraHu3alliil W YIpPaBIEHUS pecypcaMH XHMHUYECKHUX MPOHM3BOJCTB Ha MpUMEpe
O0BEKTOB, MCMOJb3YEMBbIX TIPU BBIIOJHEHUH BBIMYCKHON KBadu(UKALMOHHOW paboThI
Oakanaspa.

Jucuumnnuna «KypcoBoii IpOoeKT Mo HHHOBAIMOHHBIM MaTepuaiam» MO3BOJISET OCBOUTH
OCHOBHBIC TIOJIOKCHHUA CJICAYIOIIUX Pa3aciIioB: KOMIUICKCHBIM aHaInu3 | OLCHKa ueneﬁ n
PECYpPCOB XMMHMKO-TEXHOJIOTMUECKOr0 MPOIIecca, NCIOIb30BaHNE METOAUYECKOTr0 00ecredeHust
3aJa4  ONTUMH3AIMM  XMMHKO-TEXHOJIOTMYECKHX  IPOLIECCOB B  PecypcocOepekeHuH,
OpPraHU3aI[MOHHO-9KOHOMHYECKHE M TEXHOJOIMYecKhe pacdy€rbl OOBEKTOB XUMHUYECKOU
TCXHOJIOTMHW, MHHOBAIWA U KOMMCPpHOUAJIU3alUusd B TCXHOJIOIMHU, TCCTUPOBAHUC pa3pa60T0K JJIsL
OLICHKH 3(PPEKTUBHOCTH UCIOJIb30BaHNSI HHHOBAILIMOHHBIX MaTEpUAIOB.

HGHI/I U 3aa4u JUCHUIIIIMHBI JOCTUI'alOTCA C IIOMOIIBIO:

— TEOPETUYECKOM W MPAKTHUECKON IOJArOTOBKM CTYAEHTOB B O00JIaCTU JHEPro- Hu
pecypcocOepeReHuss XUMUYECKUX, HePTEXMMUYECKUX U OMOTEXHOIOTUYECKUX ITPOU3BO/ICTB,

— MOJIETMPOBAHUS OPraHU3AIMOHHO-YIPABIECHYECKMX U TEXHOJOTHYECKHX IMPOLIECCOB
Ha BCCX JTallaX ) KU3HCHHOI'O ITHUKJIa (byHKI_[I/IOHI/IpOBaHI/I}I XHUMHKO-TEXHOJIOTHYSCKOM CHUCTCMBI,

— HW3Yy4YeHHs MPHUHIMIIOB TMPOIECCOB HHHOBAIMM M KOMMEpPIHAIU3aUUd OOBEKTOB
XUMHNYCCKHUX 0Tpacnel71 IMPOMBINJICHHOCTHU
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— W3y4YCHHsS TPHUMEPOB MPAKTUYESCKOW peaau3allii SHEPro- pecypcocOeperaronmx
IIPOLIECCOB XUMHUKO-TEXHOJIOTMYECKUX CUCTEM.

2. B pe3yabTare Mu3y4YeHUsl AUCHUIUIMHBI O00y4YawIIMiici N0 MNporpamMme
0akaJjlaBpUaTa J0JIKeH:

Oobnadamp cnegyomuMU KOMIETEHIIUSAMHU:

— CIHOCOOHOCTh OCYHIECTBJIATH TEXHOJOTUYECKUH TMPOLECC B COOTBETCTBUM C
pPErJIaMeHTOM U HMCIOJIb30BaTh TEXHMUYECKHE CPEJCTBA JJII MU3MEPEHHS] OCHOBHBIX MapaMETpOB
TEXHOJIOTHYECKOTO TMPOoIiecca, CBOMCTB chIpbs U npoaykiuu (I1K-1);

— CIOCOOHOCTh Y4YacTBOBATh B COBEPIICHCTBOBAHWU TEXHOJOTUYECKUX IIPOIECCOB C
MO3UIMI PHEPTO- U pecypcocOepekeHnsi, MUHUMH3AIMN BO3JACUCTBUS Ha OKPYXKAIOIIYIO Cpeny
(TIK-2);

— crOcOOHOCTh HUCIOJIb30BATh HOPMATUBHBIE TOKYMEHTHI 110 Ka4eCTBY, CTaHIapTU3AINH
u ceptuukanuu npoaykroB u uznenuit (I1K-4);

— CHOCOOHOCTh BBIOMpATh TEXHMYECKHWE CPEICTBA M TEXHOJIOTWH, HaIpaBlIEHHbIE Ha
MUHUMU3ALKI0 aHTPOIIOTEHHOTO BO3IEHCTBUS Ha OKpyskatomryto cpeny (ITK-5);

— CIIOCOOHOCTH UCIOIB30BaTh 3JIEMEHTHI SKOJIOr0-9KOHOMUYECKOTO aHaIN3a B CO3JaHUU
9Hepro- u pecypcocoeperaronux texuonoruit (IIK-8);

B pesynprare nuzydeHuss JUCHUIUIMHBI CTYIEHT JTOJKEH

3HaAmMb:

— TDPUHIUIOBI CHCTEMHOIO aHajlu3a M WX [OPUMEHEHUWE B 3aJadax dHEpro-
pecypcocOepekeHuss 00bEKTOB XUMUYIECKOW TEXHOIOTHH;

—  QIrOpPUTMBI  TEXHUKO-DKOHOMHUYECKOrOo  aHanu3a 3()PEeKTUBHOCTH  XUMHUKO-
TEXHOJIOTHYECKUX CUCTEM;

— CHocOoObl  MpEACTAaBIEHUS W  HMHTEPOpPETAlMU  pPe3ylbTaTOB  IPOIECCOB
KOMMEPIIMATU3allii THHOBAIIMOHHBIX pa3paboToK;

— OCOOCHHOCTH MPUKIAAHBIX HH)KEHEPHO-TEXHUYECKHX 3a/lad OOBEKTOB XHMHUYECKOM
TEXHOJIOTHH.

ymembp:

— MPUMEHATh METOJbl KOMMEpLHUAIU3AMK Ha Pa3IUYHBIX dTalax »XU3HEHHOrO IUKJIA
XUMHUKO-TEXHOJIOTHYECKUX CHCTEM;

— HCIIOJIb30BaTh COBPEMEHHOE METOJUYECKOE 00ECIeYeHHE TEXHHKO-IKOHOMUYECKOTO
aHaJIM3a NHHOBALIMOHHBIX XUMUKO-TEXHOJIOTHYECKUX CHCTEM.

enademp:

— IPUHIMIIAMU MOJEIINPOBAHUS XUMUKO-TEXHOJIOTUYECKHUX ITPOLIECCOB;

— aJNTOPUTMHUYECKUM M TPOrPAMMHBIM OOECIEYCHHEM pelICHHs] OpraHU3aIMOHHO-
YIPABJIEHUYECKUX, TEXHUKO-IKOHOMUYECKHUX U TEXHOJIOTUYECKUX 3a/1a4.

3. Kparkoe comepkanue Q1M CUUILIHHBI.

Beenenue.

OmpeneneHue  XUMHUKO-TEXHOJOTMYECKOTO  Tpollecca B COCTaBE  XHUMHKO-
texnosornaeckoit cucremsl (XTC). Iemn u pesynpratel XTII. Mcnons3oBaHne MeTOHOIOTUH
CHUCTEMHOTI'0 aHaJIu3a.

Pa3zpaboTka opraHn3annOHHO-TEXHOJIOTHIECKON MOJICITH.

Omnpenenenue 1eNeld U peCypcoB XMMHUKO-TEXHOJIOTHYECKON cucTeMbl. Knaccudukarus
U XapaKTEPUCTHKUA PECYPCOB XHMMHMKO-TEXHOJIOTMYECKOro mpoiecca B cocraBe XTC.
HopmarusHble u pernameHTupyoomue 1okymenTsl. Onpenenenue 3tanoB XTC. [uxn Jlemunra.
XuMmuko-TexHojorudeckue nmnponeccbl B cocraBe XTC. Jlekommosunus. OmnpeneneHue
npuHuunoB ynpasneHus XTII. @opmuposanue crpykrypHoi mogenu XTC n XTII.

Pacuér u onieHka BIUsHUE PECYpCOB HA PE3YNbTAT XUMHUKO-TEXHOJIOTMYECKOT0 IIpoLecca.

Crneunduxamust texnonoruit. TexHomormdeckue pacu€tsl XTII. Texnomornuyeckue u
opranu3aioHHo-TexHudeckne mnokazarenun XTC wu  XTII.  Onrumuzanuss  XUMHKO-
TEXHOJIOTHYECKUX mporeccoB. ONTUMH3UpyEeMble UM  ONTUMHU3UPYIOIIME  IEPEMEHHBIE.
TexHomornueckue ¢  OPraHU3alMOHHO-3KOHOMHMYECKHE orpaHudyeHus. OpraHu3alnuoHHO-
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texHonorndeckne mnokazatenmu XTII u XTC. Ananus, knaccuukamuss W OICHKA BIUSHUS
nokaszaTteneid Ha pe3ynabTarbl (QyHkmuonupoBanus X 1C. Kpurepum sddexktuBHOCTH (715
MHHOBAIIMOHHBIX MaTepuanos B cocrase XTC).

TeXHUKO-IKOHOMUYECKUI aHalnu3 (QYHKIMOHUPOBAHUSA XUMHKO-TEXHOJOTHYECKOTO
nporecca

B3anMHOe BIMSHUE TEXHMKO-3KOHOMHYECKHX, OPTaHU3AaLMOHHBIX M TEXHOJIOTMYECKUX
nokazareneid XTC (Ha mpuMepe HHHOBAIIMOHHBIX MaTepranoB) KomMeprmanusamus u Tpaacdep
MHHOBAIIMOHHEIX TEXHOJIOTHH. [IpakTnueckas peanu3anusi. Ananmus CpEACTB
KoMMepuuanu3anuu TexHonoruil. KomrmuiekcHas onenka pecypcoB XTC kak  ¢dakTopoB
KOMMEpLHMATU3alud U TpaHcdepa TEXHOJOTUH C YYETOM HCHOJB30BaHUS HWHHOBAI[MOHHBIX
MaTtepuanoB. Peanuzanus TeXHUKO-9KOHOMUYECKUX PEIICHU MHHOBALIMOHHBIX TEXHOJIOTHI

4. O0beM y4eOHOH JUCHHILINHBI

VII cemecTp
Buabl yueOHo# padoThbl 3au. ex. Ax. qac.

OO0masi Tpy10eMKOCTh 1M CHUITTHHBI

4,0 144
1o y4eOHOMY IJIAHY
KonTakTHas padora: 1,8 64
Jlexmum (JIek) 0,9 32
[Tpaktuueckue 3ausrus (I11P) 0,9 32
CamocrositesqbHasi padora (CP): 1,2 44
KonTtposnbHbie paboThI 0,2 8
W3ydeHue pa3aenoB IUCHUIIINHBI 1,0 36
Bua uTOroBoro KOHTpOJIfA: SK3aMEH 1,0 36

VII cemecTp
Buner yaeonoli padorui 3au. ex. ACTpPOHOM. Hac.

OO0masi Tpy10eMKOCTh 1M CHUITHHBI

4,0 108
1o y4eOHOMY IJIAHY
KonTakTHas padora: 1,8 48
Jlexmum (JIek) 0,9 24
ITpaxtrueckue 3anstus (I11P) 0,9 24
CamocrositesbHas padora (CP): 1,2 33
KonTtposnbHbIe pabOoThI 0,2 6
N3yueHune pa3aenoB TUCHUILUIMHBI 1,0 27
Bua uTOroBoro KOHTpOJIfA: SK3aMEH 1,0 27

AHHOTaIuUsA padoyeid MPOrpaMmMpl JUCUUILIUHBI
TexHuko-3xoHomMuveckuii anaaus (b1.B.JIB.07.01)
1. ean AMCHUNJIMHBI:
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JaTh CTyJIEHTaM IPEICTABICHUE U 3HAHUS O TEXHUKO-YKOHOMHYECKOM aHaJn3e, MPExKIe
BCEro MPOEKTUPYEMbIX YCTAHOBOK M IPOM3BOJCTB Pa3IMYHBIX OTpacieil MpPOMBIIUIEHHOCTH,
HCTIOJNIB3YIONINX MEMOpPaHHBIE MPOLIECCHI Pa3ielieHuUs

2. B pe3yabTaTre u3yyeHHs JUCUMILIMHBI O0y4YaWIIMICA MO MporpaMmme
0akajaBpuaTa J0JIKeH

061a0emp CIETYIOIUMU KOMIETEHIIUSIMHU:

o CIOCOOHOCTh  OCYIIECTBJISITH TEXHOJOTMUYECKHI MpOIecc B COOTBETCTBHH C
peraaMeHTOM M HCIOJIb30BAaTh TEXHUYECKHE CPEACTBA AJII M3MEPEHHs] OCHOBHBIX MapaMeTpoOB
TEXHOJIOTHYECKOI0 ITpoLecca, CBOMCTB ChIpbs U npoaykuuu (11K-1);

o CIOCOOHOCTh Y4acTBOBAaTh B COBEPILEHCTBOBAHUHU TEXHOJIOTMUYECKUX IMPOLECCOB C
MO3UIUI HEPTO- U pecypcocOepekeHnsi, MUHUMH3AIMN BO3JACUCTBUS Ha OKPYXKAIOIIYI0 Cpeny
(TIK-2);

o CIIOCOOHOCTh ~ HWCIOJIb30BaTh ~ HOPMATHMBHBIE  JOKYMEHThl IO  KadecTBY,
CTaHJApTH3aIMU U cepTUUKAK MpoaykToB u m3aenuii (11K-4);

o TOTOBHOCTh OOOCHOBBIBATh KOHKPETHBIE TEXHUYECKUE PEIICHUS MPHU pa3padoTke
TEXHOJIOTHYECKHX MPOIIECCOB; BHIOMPATh TEXHUUECKUE CPEJCTBA U TEXHOJIOTHH, HApaBICHHBIC
Ha MUHUMH3AIIMIO aHTPOIIOTEHHOT'0 BO3ACHCTBHS Ha okpyxkatomyto cpeny (I1K-5);

o CIOCOOHOCTh HCHOJB30BATh 3JEMEHTHl 3KOJOr0-35KOHOMUYECKOTO aHaln3a B
CO3aHHMH PHEPTo- U pecypcocOeperatonux texnonoruit (I1K-8);

o CHOCOOHOCTh MPUMEHSTh COBPEMEHHBIE METObl HCCIEAOBAHUS TEXHOJIOTUYECKUX
IPOLECCOB U TMPUPOIHBIX Cpel, MCIONb30BaTh KOMIIBIOTEPHBIE CpEACTBA B HAy4yHO-
uccienosarensckoit padore (I1K-14);

o CIIOCOOHOCTh MOJENIMPOBATh JHEPro- M pecypcocOeperaroie Mpouecchl B
npomsbinieHHoctH (I1K-16).

3namo:

° METO/Ibl OM3HEC-TINIAHUPOBAHUS XMMUKO-TEXHOJIOTHYECKUX TTPOU3BOICTB;

° NPUHIUIBI OpraHU3allMk TPOU3BOJACTBA B XHMMHUUYECKOW TEXHOJOTHU U
OMOTEXHOJIOTUH,

° METOABl MOJECIHPOBAHWS W ONTUMH3AIMHA TEXHOJOTHYECKUX IPOIIECCOB
MIPOU3BOJICTBA XUMUYECKUX BEIIECTB;

° CHUCTEMbI IMPOEKTUPOBAHUS XMUMHUKO-TEXHOJOTUYECKUX IMPOILIECCOB M OTIEIbHBIX
y3JI0B ¥ TEXHOJIOTUYECKON CXEMBI;

° TEXHOJIOTHIO M OOIIHME TPHUHIIUIBI OCYIIECTBICHHUS XWMHUKO-TEXHOJIOTHYECKUX
MPOIIECCOB;

° pa3TUYHBIE CIIOCOOBI PEKYIepali 1 YTUIH3AIUN Ta30BbIX, KUIKUX U TBEPIBIX
OTXOJI0B MPOU3BOJICTBA XUMUUYECKHUX BEIIECTB;

Ymemn:

° UCIIOJIb30BaTh METOJIbl MCCIEAOBAHUS U OIPEICICHHUS MapaMeTPOB XUMHUKO-
TEXHOJIOTHYECKHUX MPOIIECCOB;

° AQHAIM3UPOBATh B3aMMOCBS3b TEXHOJOTHUYECKUX MapaMeTpoB W 3PPEKTUBHOCTH
mpoliiecca U KaueCTBO MPOAYKIIHNH;

° aHAJM3UPOBATH PE3YJIBTATHI IKCIIEPUMEHTOB T10 33JJaHHBIM METOIUKAM;

° aHAJM3UPOBAThH PE3YNIBTATHl IKCIIEPUMEHTOB.

Bnaoemo:

° METOJaMH TE€PMOJIMHAMHYECKOTO aHaIN3a MPOMBIIUICHHBIX TEIUIOBBIICISIONINX,
TEIJIOUCIOJIb3YIOIIHNX U TEMJIOCUIIOBBIX YCTaHOBOK;

° METOdaMH onpeeneHus THAPOAMHAMUYICCKUX XapaKTEPUCTHK n
TUAPOIUHAMUYECKON CTPYKTYPHI IOTOKOB;

° METOJIJAaMU COCTABIICHUSI TEIJIOBBIX W MATEPHAIBHBIX OaJaHCOB XUMHUYECKUX
arnmapaToB M YCTaHOBOK;

° METOIaMH KHHETUYECKOr0 aHalln3a U MOJEIUPOBAHMS XUMUUECKUX PEAKTOPOB;
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o METOJIJaMHU pacyueTa TEIIOBBIX, MACCOOOMEHHBIX U PEaKIMOHHBIX almaparoB W
orpezieNieHus] UX OCHOBHBIX Pa3MepoB;

° METOaMH BBIOOpA U pacyueTa amnmaparoB Ui OYUCTKU 10 HEOOXOIUMOTO YPOBHS
CTOYHBIX BOJI ¥ Ta30BBIX BEIOPOCOB MPEANPUATHII XUMHUUYECKON OTPACIH.
3. Kparkoe conepkanue 11 CIUATNIIAHbBI

1. Obwue sonpocwi

TexXHUKO-DPKOHOMUYECKUH aHAIU3 JCUCTBYIOIIMX M MPOEKTHUPYEMBIX IPOU3BOJCTB.
[lonartue 006 MHBECTHUIIMOHHOM MpoeKTHpoBaHUU. Da3pl HMKIA MpOeKTa. bu3Hec-maH U ero
paznensl. Hayunble, TexHuueckue M mpodeccruoHalbHbIE TPeOOBaHUS K MPOEKTAaHTY. YYeT
COLMAIIbHBIX, MOJIMTHYECKUX U SKOHOMHUECKUX ACHEKTOB MPH pa3zpadOTKe MPOEKTOB. DJIEMEHTHI
u3o0peraTeNibcTBa B TEXHHYECKOM  IPOEKTUPOBAHMM, METOAbl  pPa3BUTHS  HABBIKOB
u3o0perarenbcTBa. VIHXKEHEPHBIH aHAIN3 U IPUHSTHE.

2. Memoowvl mexHuKo-93KOHOMUYECK020 aHaIu3a

UccnenoBanue onepanuii. LleneBast pynkuus. MHorokpurepuanbHas 3aaa4a. [lonstue o
METOJIC HEOIpEeNeNeHHbIX MHOXHTene Jlarpawxka. BapuannoHHOE HCYUCIEHUE, JUHEIHOE,
HEJIMHEWHOE U JUHAMHYECKOE IporpaMmmupoBanue. OnTuMu3anysi, KpuTepUu ONTUMH3ALUH.

3. OcobenHocmu npuMeHeHUsi UHICEHEPHO20 U MeXHUKO-IKOHOMUYECKO20 aHAIU3a
OCHOBHBIX NPOYECCO8 XUMUUECKOU MEXHOIO2UU

['mppaBnuyeckue M TMAPOMEXAHMYECKHUE IMpolecchl. Pacuer onTHManbHBIX JAMAMETPOB
TpyOonpoBoJoB. Pacyer u BpIOOp HACOCOB, KOMIIPECCOPOB, BEHTUIISATOpOB. Pacuer u BbIOOp
(GUIBTPOB, IUKJIOHOB, OTCTOMHUKOB, EMKOCTEH. TenaooOMeHHbIE MPOIECChl U 000pyI0BaHNE.
Pacuer TtemnooOMeHHO# ammaparypsl. MaccooOMeHHBIE Tpouecchl M ammapartsel. Pacuer
MaccOOOMEHHOM ammaparypbl. BbIOOp ONTHMAaNbHBIX KOHTAaKTHBIX 3JIEMEHTOB C Y4Y€TOM HX
3 PEKTUBHOCTH U CTOMMOCTH, Ta0apuTOB armnapara. XUMUYECKUE U OMOXUMUYECKUE PEAKTOPBI.
Pacuet u BBIOOp peakTopoB. OnTuMu3anus o0beMa €AMHUIHOTO PEaKTOpa C yU4eTOM 3aJIaHHOU
IPOM3BOIUTENFHOCTH MPOU3BOJICTBA, PACXOJOB Ha IEpeMeIlnBaHUE, TEIIO0OMEH, MpOLEeayp
3arpy3KH U BBITPY3KHU.

4. Texnuueckuii npoekm Kax pazoein busHec-niana

Oranbl TexHUYeckoro npoekrta. Hayunoe o6ocnoBanue TII. MHpopmanmonnas Moaens
TEXHOJIOTHH, aBTopckue mnpasa. [logroroBka k BbemmonHeHuto TII. CocrtaBneHue aorosopa c
3akazuukoM. COOp HCXOAHBIX JAHHBIX M COCTaBJICHHE TexHuueckoro 3amanums (T3).
lNocynapcrBennsle cranaaptel Ha T3.CHHTE3 XMMUKO-TEXHOJIOTUYECKOW CXEMBI IIPOM3BOCTBA.
Metonpl cunte3a XTC. Iloctpoenne OI0K-CXeMbI MPOU3BOACTBA.MaTepraabHbI U TEIIOBON
Oamancel Tpou3BoAcTBa. Pacuer ¢QoHma mnpomomKuTENnsHOCTH paboThl. Pacuer wacoBoi
MIPOU3BOIUTENILHOCTH 1O Osi0kaM cxembl. Pacuet u mon6op obopynoBanus. TexHONMOrnuecKu u
KOHCTPYKLIMOHHBIM pacdeT OCHOBHOro oOopynoBanusa. I[logbop u TOBEpOYHBIM pacyer
BCIIOMOTaTeNbHOTr0 000pynoBaHus. BeIOOp KOHCTPYKIMOHHBIX MaTepuanoB. ['ocynapcTBeHHbIE
CTaHJapThl Ha BBIIIOJIHEHHUE YepTexked o00pyAoBaHMs. AMNMapaTypHO-TEXHOJOTHYECKas cXeMa
npous3BojcTBa. Pacuer u BbIOOp TpyOOmpoBOoaOB M apMmarypbl. KOHTponb W aBTOMaTH3anus
MIPOM3BOJICTBA. PereHus mo oxpaHe TpyJa U TeXHHKe Oe30macHOCTH. Pa3zpaboTka MHCTPYKIIUMA.
Crpourenshas yactb TII. Okonoruueckas yacts TII. IIpuHsATHE TEXHOIOTMYECKUX PELIEHUN IO
MeToJ1aM 00€3BpEeKUBaHUS, YTHIIN3AMKA U TOBTOPHOT'O UCIIOJIb30BAaHUS OTXO/I0B.

5. Opeanusayuonnulil nian Kaxk pazoen OusHec-niana

Onucanne NpeanpusaTHs, TPUHATHE PEIICHWH 10 OpraHW3aIllMOHHO-TIPaBOBOM Gdopme.
YcraBHoil (QoHA TpeampUATHS, MECTO pa3MeIleHHs Mpennpuatus. Muccus u LelH
npeanpustus. OrneHka obecrneueHHOCTH pecypcamu. Ilmanm mpoumsBoacTBa. Pa3zpaboTka
OpPraHM3allMOHHON CTPYKTYpbI, pacueT YHCICHHOCTH [E€pCOHaja, IPUHLMIBI KaJpOBOU
nosmTuKU. [lpuHsATHE Mep Mo oOecThedeHHI0 O€30MacCHOCTH MPEANPHUATHS. DKOJIOTHYCCKUN
MEHEKMEHT Ha npeanpusatuu. llpeacrasnenue npoaykuuu npeanpustys. JKU3HEHHBIN LUKI
nponykuuu, aBTopckue mnpaea. [lmanupoBanme HUWOKP na npemnmpustuu. OOecrieueHue
KagectBa mponaykuuu. MccinemoBanue — pblHKAa — NpoaykKuumu.  Pa3paboTka — HOJIMTUKA
1IeH000pa3OBaHMs Ha TPEANPUATHH. TaKTHUUECKHH MapKeTHHI TPOIyKIMU. PazpaboTka cxem
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TOBapOABIKCHHUS, OpraHMU3aIusl pekiaambl. PUCKM Ha Bcex ¢azax MHMKIA NMpoeKTa. BuisBieHue
aCCOPTHUMEHTa PHCKOB, HUX MpodmiakTuka. OLEeHKa BO3MOXHBIX pa3MepoB YOBITKOB Mpu
MPOSIBJICHUU PUCKOB.

6. Qunarncosvlll nIaH Kak pazoen ouzHec-niana

3amaun  QuHAHCOBOTO TUIaHA. PacdeT NOTPeOHBIX KamWTambHBIX 3aTpar. C(Cxema
¢dbuHaHCUpOBaHUS TMpoekTa. PacueT MPOrHO3HOr0 SKOHOMHYECKOro OanaHca MPOU3BOJCTBA.
Pacuer uznepkek Mpou3BOACTBA HA CTAAMH dKCIUTyaTaruu. Pacder ce0eCTOMMOCTH PO TYKITHH.
Onpenenenue 1EHbl MPOAYKIMH, pacuyeT BBIPYYKH OT peaiu3aluu MOpoayKuuu. Pacuer
BEJIMYMHBI TPHOBLUTH, MPHHITHE PEHICHWH Mo ee pachpenencHuio. OleHKa 3KOHOMHUYECKOU

COCTOATEIIPHOCTH TMPOEKTa: pacueT pPEeHTAa0eIbHOCTH, TOUYKH O0e3yOBITOYHOCTH, CpOKa
OKYIaeMOCTH.
4. O0bEéM yueOHOH TUCIUIINHBI
. VIII cemecTp
Buabl yueOHoii paboThI a1, on. Ax. qac.

O01mas Tpy10eMKOCTh JUCHUIUIMHBI 10 Y4eOHOMY IJIAHY 3,0 108

KonTakTHas padora: 1 36

Jlexmum (JIek) 0,5 18

[Tpaktuueckue 3ausrus (I11P) 0,5 18

CamocrositesqbHasi padora (CP): 1 36

Bua uTOroBoro KOHTpOJIfA: SK3aMEH 1,0 36

VIII cemecTp
Buabl yueOHol padoThI 3au. e, AcTtpoHOM

. Jac.

O0mas TpyA0eMKOCTh JMCIHILJIMHBI 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 NPOrpaMMbpl JUCHHUILIMHBI
Kommepuuanusanus u Tpancdep uHHOBauMOHHbIX TexHoJorui (b1.B./[B.07.02)

1. Henp AUCHMIUVIMHBI TIOJYYCHHWE CTYACHTAMH 3HAaHUH B OOJIACTH Pa3BUTHS
pecypcocOeperalonmx  XUMUKO-TEXHOJOTHYECKMX  CHUCTEM  Ha  OCHOBE  INPUHIUIIOB
OpPraHU3aIlMOHHO-Y)KOHOMUYECKOTO aHaldu3a JUisl OpraHu3allMi W YIpaBJiCHUsT BHEIPEHUEM U
UCIIOJIb30BAaHUEM  MEPENOBBIX  HAy4YHBIX JOCTH)KEHMH B 00JIaCTM  OpraHM3allMOHHO-
YVIPABICHUYECKUX, TEXHUKO-3KOHOMUYECKUX U TEXHOJOTUYECKUX MPOLECCOB HAYKOEMKHUX
IIPOU3BOJICTB Ha BCEX 3TANAX KU3HEHHOTO IIMKJIA XUMHUKO-TEXHOJIOTMYECKON CHCTEMBI.

Hucuummuaa «KomMmepumanuzanus W TpaHCpep WHHOBAIMOHHBIX —TEXHOJOTHI
MTO3BOJISIET OCBOUTH OCHOBHBIE TIOJIOXKEHUS CIENYIOINX PA3EIIOB:

- MHCTHTYIIMOHATHHOW MPUPOJBI SKOHOMHYECKOTO M OPTaHU3AIMOHHOTO OOECTICUeHUs
KOMMEpLHATU3alu1 HHTEJUIEKTYalIbHOU COOCTBEHHOCTH;

- 0COOCHHOCTEH MATeHTHO-TUIICH3MOHHBIX CTpPATeTHii B MpoIecce KOMMEPIMAIU3alun
MHTEJJIEKTYaTbHOM COOCTBEHHOCTH B Poccuu B yClIOBHSIX PHIHOYHBIX OTHOIICHUM;

- DKOHOMUKO-IIPAaBOBOTO MHCTPYMEHTApHUsi COBPEMEHHOT'O MEXaHU3Ma MEXJIyHapOIHOM
OXpaHbl ¥ KOMMEpIUAIU3AIMH UHTENIEKTYaJIbHON COOCTBEHHOCTH;

- BBEJCHUS B XO03AHCTBEHHBIN 000poT 00BEKTOB MHTEIJUIEKTyJIbHON
COOCTBEHHOCTH U UX KOMMEPUECKOMY HCIIOJIb30BAHUIO B MPEANPUHUMATENIBCKON IS TENbHOCTH.

Henu u 3ama4n AUCUUIUIMHBI JOCTUTAIOTCS C TIOMOIIBIO:

—  UCCIIEJOBaHMM  BO3MOXHBIX  MEXaHM3MOB U  (Qopm
UHTEIJIEKTYaTbHOU COOCTBEHHOCTH;

KOMMeEpIUATU3aIIH
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—M3y4eHHs, O0OOIeHUs] W aHainM3a NpPUMEHSEeMbIX M BHeApseMblx B Poccum dopm
KOMMEpILHATU3alud HHTEJUIEKTYalbHOW COOCTBEHHOCTH U OIBIT 3apyOeXHBIX KOMIIAHUN B
IaHHOM 00JIaCTH;

—M3YYEHUS TPUMEPOB TMPAKTHUECKOM peanu3anud Hauboliee pachpoCTPaHEHHBIX
cTpareruii u (opM KOMMEPIHATU3AINN UHTEIUICKTYaIbHOW COOCTBEHHOCTH;

2. B pe3yabrare wu3yYeHUH JUCHMILUIMHBLI O0y4Yyalluiics MO mNporpamMmme
0akajaBpHaTa J0JIKEH:

Oonaoamp cienyOmUMU KOMIETCHIIUSIMH:

CIIOCOOHOCTH OCYILECTBIISATH TEXHOJIOTHYECKUH MPOIIECC B COOTBETCTBUH C PETTIAMEHTOM
U HUCIOJb30BaTh TEXHUYECKHUE CpeACTBa JUJII M3MEPEHHs] OCHOBHBIX IapaMETpPOB
TEXHOJIOTMYECKOI0 IIpoLiecca, CBOMCTB ChIpbs U npoaykuuu (11K-1);

CIOCOOHOCTh y4acTBOBaTh B COBEPLICHCTBOBAHMM TEXHOJOTMUYECKHUX MPOLIECCOB C
MO3HLIMN HEPro- U pecypcocOepeskeHusl, MUHUMH3AIUK BO3ACUCTBUS Ha OKPY)KAIOUIYIO CPEIy
(IIK-2);

CIOCOOHOCTH HCIIOH30BaTh HOPMATHUBHBIE IOKYMEHTHI 10 Ka4eCTBY, CTAHIAPTU3AINH U
ceprudukanmy npoaykToB u uzaenui (I11K-4);

TOTOBHOCTb OOOCHOBBIBaTh KOHKPETHBIE TEXHHUYECKHE pELICHUs Tpu pa3padoTke
TEXHOJIOTMYECKHX MPOIIECCOB; BHIOMPAaTh TEXHUUECKUE CPEJCTBA U TEXHOJOTHH, HalpaBiICHHbIC
HA MUHUMH3AIUI0 aHTPOTIOTEHHOTO BO3/IEHCTBUS Ha OKpyxKatoilyto cpeny (ITK-5);

CIOCOOHOCTh MCHOJIB30BaTh 3JIEMEHTHI KOJOr0-3KOHOMHYECKOTO aHalli3a B CO3/IaHUU
9Hepro- u pecypcocoeperaronux texuonoruit (IIK-8);

CIIOCOOHOCTh TMPUMEHSATH COBPEMEHHBIE METOJIbl HCCIEIOBAaHUS TEXHOJOTHYECKHUX
IIPOLIECCOB W TPUPOAHBIX CpEN, MCIONb30BaTh KOMIIBIOTEPHBIE CpEACTBA B Hay4dHO-
uccienoBarenbckoi padore (I1K-14);

CIOCOOHOCTh ~ MOJEIHMPOBATH DHEPro- M pecypcocOeperammme IMpouecchl B
npombinuieHHocTH (ITK-16).

B pesynbprare uzydeHust AUCHUIUIMHBI CTYICHT JIOJKEH

3Hamp:

- KJIFOUEBBIC MMOHATHUS U OMPENICTICHHS B 00JIACTH KOMMEPIIUAITH3AINH TEXHOJIOTHl;

- OCHOBHbIE ()OPMBI KOMMEPIHATN3ALUN TEXHOIOT Uit

- JneiictByromue ¢eaepanbHble, OTPACICBbIC, PETHOHATBHBIE HOPMATHUBHO-TIPABOBBIC
aKThl, PETyJIUPYIOLINE OLIEHOUYHYIO AeSITeTbHOCTD;

- DKOHOMUKO-IIPAaBOBOM MHCTPYMEHTAapUi COBPEMEHHOI'O0 MEXaHU3Ma MEKIyHapOIHOMU
OXpaHbl ¥ KOMMEpIUAIU3AIMH UHTENIEKTYaIbHONH COOCTBEHHOCTH;

ymembw:

- pemiaTh OCHOBHBIE HSKOHOMMYECKHE BOMPOCHI, Kacarolhecs pa3indHbIX (opM
KOMMeEpLHATU3aIMU TEXHOJIOTUH;

- SKOHOMHMYECKM O0OCHOBAaTh MPHUHATYI0O K peanu3anuu (GopMmMy KOMMepIHaTIu3aluu
TEXHOJIOTHI;

enademp:

- HaBBIKAMM aHAJU3a pPbIHKA C 1EJbI0 MAaKCUMaJIbHO BBITOJHON KOMMEpLHATU3aUN
TEXHOJIOTHIi;

- HaBBIKAMH OTIPEIEJIEHUs TATEeHTOCIOCOOHOCTH H300PETEHHUS;

- HaBbIKAMHU TIOATOTOBKH JIOTOBOPOB O CO3JaHMM W (WMJIM) Iepegadye TEeXHOJIOTHH,
JOTIOJIHUTEIBHBIX COTJIAICHUN K HUM, TPETEH3UN 110 UX UCTIOTHEHUIO.

3. Kpartkoe cogep:xanue JUCUMIJIMHBI.

Lenu u 3anaun kypca. Ponb chepst HUOKP B coBpeMeHHO SKOHOMUKE..

Teopernueckne OCHOBBI  KOMMEpUHUANIM3AIMK  PE3YIbTATOB  HMHTEJUIEKTYalIbHON
JESTEIIbHOCTH

Kpatkuit 0030p MHPOBOTO OTbITa KOMMepLHaTu3alun HayKOEMKHUX
pecypcosHeprocOeperarmux TEXHOIOTHi. BrIOOp HaydHO-TEXHUYECKOW TMOJHUTUKH C y4ETOM
OpraHU3aIMOHHO-TEXHOJOTUYECKNX  OCOOCHHOCTEeW  oTpacieil. OOmas  xapakTEepUCTHKA
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COBPEMEHHBIX BBICOKMX TexHojormii u Haykoemkux HHMOKP B xumuueckod u
HEPTEXMMHUUYECKON POMBIIIIEHHOCTH.

HaykoeMkue TeXHOIOrUM B XUMHUYECKOU OTPACIU

Onucanue TEXHOJOTUHU U AHAIU3 €€ TEXHUYECKOr0 YpOBHS. JTanbl KOMMEPLHUAIU3ALNUN
TEXHOJIOTMM.  MeTonosoruss  SKOHOMUYECKOM  OLCHKM  TEXHOJIOTMYECKUX  PEIICHUU
MHHOBAIIMOHHOIO XHMHYECKOTO0 MNPOM3BOACTBA. I[IpoeKTHpoBaHME HHHOBALMOHHOW XUMMKO-
TEXHOJIOTMYECKOU CHUCTEMBI.

Coneprxanue cTpaTeruii 1 GopM KOMMEPIHATH3AIMH TEXHOJIOTHI

@opMbl ¥ (PaKTOpbl KOMMEpIHATU3AUN TEXHOJNOTHH. IlaTeHTHO-TUICH3NOHHBIE
CTpaTeruy MpH pa3IuyHbIX (opMax KOMMEpLHMaIU3aluu TexHojoruil. OcobeHHoCcTH
NOJArOTOBKM, 3aKIIOYEHUST W pealu3aldd JOTOBOPOB YCTYNKH (OTUYXKICHHMS) WIpaB H
JUILCH3UOHHBIX JOTOBOPOB O NMPEIOCTaBICHUH IIPaB Ha UCIIOJIb30BAHUE TEXHOIOTHH.

Ocob6eHHOCTH KOMMEpIHAIU3AIUY TEXHOJIOTUN B HE(PTEra303uMMUYECKOM KOMILIEKCE.

OcHoBHBIE TpeOoBaHUs K 0popMIICHUIO WHHOBaNMK. VIHHOBaIlMOHHOE TTPOCKTUPOBAHUE.
Peanu3anus mnpUHIMIOB KOMMEpHMAIM3allMM M TpaHcdepa TEXHOJIOTHMM Ha 0O0beKTax
XUMHUYECKON TEXHOJIOTHH.

4. O0beM yueOHOM JUCUUIIJIMHBI

Buabl yueOHoii paboThI 3aq'\;I'I ceMeCTIEK' qac.
O01mas Tpy10eMKOCTh JUCHHMILUIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
KonTakTHas padora: 1 36
Jlexmum (JIek) 0,5 18
[Tpaktuueckue 3ausrus (I11P) 0,5 18
CamocrositesqbHasi padora (CP): 1 36
Bua uTOoroBoro KOHTpOJIA: SK3aMEH 1,0 36

VIII cemecTp
Buabl yueOHol padoThI 3au. en. AcTtpoHOM
. Jac.

O0mas TpyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY ILIAHY 3,0 81
KonTakTHas padora: 1 27
Jlexmm (JIek) 0,5 13,5
[Tpaktuueckue 3ausrus (I11P) 0,5 13,5
CamocrositesqbHasi padora (CP): 1 27
Bua uTOroBOoro KOHTpOJIA: 3K3aMEH 1 27

AHHOTanMA padoyeil MporpaMMsbl y4eOHOM THCIUILITHHBI
ConpsizkenHble MemOpaHHble npoueccsl (b1.B.JIB.08.01)

1. eas TUCHMIIMHBI:

dbopMupoBaHUEe 3HAHUUN AJIs PELICHUs] HAyYHBIX U MPUKJIAJAHBIX 3a]1a4 110 pa3paboTKe U
pea3aIy SHEPro- U pecypcocOepekeHus MyTéM UHTETPAIlUU COMPSHKECHHBIX MEMOPaHHBIX
MPOLIECCOB U TPAIUIIMOHHBIX MTPOLIECCOB Pa3IEICHHs] B XUMUUECKON TEXHOJIOTUH, HEPTEXUMUU

¥ OMOTEXHOJIOTHH.

2. B pe3yabTare u3ydyeHUs AUCHHMILUIUHBI
0akajaBpuaTa J0JKeH

061a0emyp CIETYIOIUMU KOMIETSHIUSIMHU:

L4 CIIOCOOHOCTH OCYHICCTBJIATDH TEXHOJIOTUYECKHI mnmponecc B COOTBCTCTBUU C

o0yyamoumuiicss mo mnporpamMmme

PErIIaMCHTOM U HCIIOJIb30BATh TCXHUUYCCKHE CPCACTBA AJId U3MCPCHHA OCHOBHBIX IApaMCTPOB
TEXHOJIOTHYECKOTO TPOoIecca, CBOMCTB ChIpbs U npoaykiuu (I1K-1);
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. CIOCOOHOCTh Y4acTBOBATh B COBEPIICHCTBOBAHUHU TEXHOJIOTHUECKUX IMPOIECCOB C
MO3UIMI PHEPTO- U pecypcocOepekeHnsi, MUHUMH3AIMN BO3JACUCTBUS Ha OKPYXKAIOIIYIO Cpeny
(TIK-2);

o CIIOCOOHOCTh ~ HWCIOJIb30BaTh ~ HOPMATHMBHBIE  JOKYMEHThl IO  KaydecTBY,
CTaHJApTH3AIMU U cepTUUKAIK MpoaykToB u m3aenuii (I11K-4);

. TOTOBHOCTh OOOCHOBBIBATh KOHKPETHBIE TEXHUYECKUE PEIICHUS MPHU pa3padoTke
TCXHOJIOTUYCCKUX ITPOLICCCOB; BBIGI/IpaTB TCXHUYCCKHUC CPCACTBA U TCXHOJIOTHH, HAITPABJICHHBIC
Ha MUHUMHM3AIIMIO aHTPOIIOTEHHOT'0 BO3CHCTBHS Ha okpyxkatomyto cpeny (I1K-5);

o CIIOCOOHOCTh HCIIOJIB30BATh AJIEMEHTHI JKOJIOT0-DKOHOMHUYECKOTO aHalinu3a B
CO3IaHHUH SHEPTO- U pecypcochOeperatonux TexHonorui (ITK-8).

3namo:

° MPUHIUIBI pa3pabOTKH MPOIIECCOB U TEXHOJIOTHUYECKUX CXEM;

° cnenupuKy KOHCTPYKIIMH aIrapaToB U yCTaHOBOK;

L] BIIUSTHUEC TEXHOJIOTUYCCKUX napameTpoB Ha TEXHUKO-D3KOHOMHNYCCKHUC
XapaKTepUCTUKU;

Ymemos:

o 000CHOBAaHHO BBIOMPATH PAllMOHAIBHBIE TEXHOJIOTUYECKUE TPOIIECCHI;

o paccUuTHIBATh aIapaTbl 1 TEXHUKO-3KOHOMHUYECKYIO 3 (EKTUBHOCTE;

Bnaoemy:
®  HaBbIKAMHM Pa3pabOTKU TEXHOJOTMYECKUX CXEM.
3. Kparkoe cogep:kanue 1UCHUIIHHBI

Ilepsanopayus (ucnapenue yepes memopamy).

Tepmunonorust. Wcropust pazButus. OOmue NPUHIUIBI pa3paboTKU. 3amayu
pasfeneHus, THUIBI M CHOCOOBI TPOBENEHHWS, BapUaHTHl aNmapaTypHoro oQGOpMIIEHHS.
XapaktepucTuku 3¢ deKTUBHOCTH pazaeneHus. [IpuHuunsr BbiOOpa MeMOpaH U MaTepHaIoB JIs
MeMOpaH U crmocoObl ux Moaudukammu. Mexanusm u GakTopsl, onpeaenstone 3hHeKTUBHOCT
pasleNieHus: TpUpOJa W COCTaB pa3AeNsIeMOM CMECH; TeMIleparypa; TOJNIIMHA MEMOpaHBI,
BHeIIHe I (D PYy3MOHHBIE CONMPOTUBICHHUSI M OCTAaTOYHOE JaBJIeHHE IMoA MeMOpaHou. Metozsl
UCCJIEIOBAHMUS M pacuera, MpUMEpbl MPAKTUUECKOrO0 MPUMEHEHUS W UX aHalu3, TEXHUKO-
SKOHOMHYECKHE MOKa3aTEeNH.

Membpannas oucmuansayusi.

Tepmunonorus. Mcropusi pasButus. XapakTepuCTUKH DPGHEKTUBHOCTH pa3/IeiICHUS.
BapuanTsl peanuzanuu ¥ UX conocrapiieHue. MeMOpaHbl: MaTepHalibl U CIIOCOOBI MOJIYUCHUS;
CTpyKTypa mop. Mexanuzm. DakTopbl, OMNPEACISIONINE TUAPOAUHAMHUYECKUM M TEII0BOM
peXHM B HANlOPHOM U JPCHAXKHOM KaHallaX, TEIUI0 — M MAacCOIMEPEHOC 4epe3 MeMOpaHy:
JaBJIeHHEe, TEeMIeparypa, MPUPOAAa U KOHLEHTPALHUS pasleisieMON KXUAKOCTU (KaluJUISpHBIE
SIBJICHUS1); MOBEPXHOCTHO-aKTHBHBIE BelllecTBa. MeToAbl MCCIEIOBAHUS U pacuera, MpUMEphI
MIPaKTUYECKOr0 MPUMEHEHHS U UX aHAJIU3, TEXHUKO-2KOHOMHYECKUE TTOKA3aTEIN.

Membpannwiii kamanuz (MK) u membpannwvie peakmopwt (MP).

Tepmunonorus. Knaccubukamus. Wcrtopus pasButuss MK. Tunsr MeMOpaHHBIX
KaTaJu3aTOPOB: MOHOJMTHBIC; METAJUIMYECKHEe MEMOpaHbl; OKCHIHBIE MeMOpaHbl, HWOH-
POHUIIaEMble MEMOpaHbl; TOPHUCThIC, IECOJUTHBIE MEMOpPaHbl; KOMIO3UTHBIE; CHUCTEMbI
karanu3atop — MemOpana. Korcrpykmumm MP: ¢ MeTaimudeckumMu MeMmMOpaHamu; C
METAJJIOCOACPKAIMMU ~ MEMOpaHHBIMU ~ KaTaJllu3aTOpaMM  Ha  PA3IUYHBIX  HOCHUTENSX.
[IpenmyiiecTBa mpoBeNEHUs] KaTaauTUYECKuX peakuuid B MP. Peakuuu ¢ ncnosib30BaHHEM
MEMOpaHHBIX KaTaJM3aTOPOB: TUAPUPOBAHME M JETHAPUPOBAHUE; TMPOLECCH MOTyUYEHUs
BOJIOpPOJIa - KOHBEPCHUsS BOJISIHOTO Tra3a; MapoBOd pPHPOPMHUHT MeTaHa; CyXxoil pudopmuHT
MeTaHa; MaplUalbHOE OKHCIEHHE METaHa; MapoBOil pU(OPMHUHI METAHOJIA; OKUCIUTEIbHBIN
napoBoi pu(OPMUHT METaHOJA; MAapoOBOM pUGOPMUHT 3TaHOda. MeTozas! uccinenoBanus MK u
pacuera MP. [Ipumepsl npakTuyeckoro npuMeHeHus MP 1 X aHaJIn3, TEXHUKO-25KOHOMUYECKHUE
MOKAa3aTellH.

Membpannwiii buopeaxmop.
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Tepmunonorus. CrocoObl peanu3zanuu. J[MHaMUKa pa3BUTUS U CYIIECTBYIOIIEE
nosioxenue. [Ipuniun padotel. MeMOpaHHBIE MaTepHUalibl U UX CBOWCTBA. TEXHOIOTHYECKUE
ACTICKThI: CHIDKEHUE BIMSHUS KOHIIGHTPAIMOHHOW TMOJIAPU3allMK; TPOMBIBKA/OYNCTKA U
XUMHUYECKasl pereHeparus MeMOpaH; PEeKHMBI/PErIaMeHThl paOdOTHI; CIIOCOOBI ONMTHUMHU3AIINH.
[Tpumepbl TEXHOMOTUYECKUX CXEM, UX aHATN3 U pacyer.

Membpannvie KOHMAKMOPYLL.

Tepmunonorusa.  Ucrtopust  pazButuss.  OKcuUreHaTopsl  KpoBH.  MemOpaHHbIE
OKCHUT€HATOPBI: TEKYIIEE COCTOSIHIE U MepCHeKTUBbl. MeMOpaHHbIe KOHTAKTOPBI: ra3-)KUIKOCTh;
KUJKOCTB/)KUIKOCTh, C U3MeHeHueM (a3. [IpuMeppl TEXHOJOTMYECKHX CXEeM, MX aHalu3 u
pacuer.

Tonausnvie snemenmoi (13).

OCHOBHBIE MCTOYHHMKM HHEPrUH. XHMHYECKHE HCTOYHMKMA TOKa, TD: IIETOYHBIE; C
OpsIMBIM OKHCJICHHEM METAaHOJa; C DJIGKTPOJIIMTOM M3 paciuiaBa kapOoHaTa JIUTUS U HATPUS;
dbochopHOKHUCITBIE; ¢ TPOTOHOOOMEHHONH MEMOpPaHOW; 00paTUMbIC; C TBEPABIM SJIECKTPOIUTOM.
MemOpanbl 1 MeMmOpanHble Matepuanbl. Cdepbl NPUMEHEHUS, TEXHHUKO-IKOHOMHUYECKHUE
ACTICKTHI.

4. O0béM y4eOHOM TUCHUIIHHBI

VIII cemecTp
Buab1 yueOHoii padoThI 3au. en. Ax. qac.
O01mas Tpy10eMKOCTh TUCHUILIHHBI
3,0 108
1o y4e0HOMY IIAHY
KonTakTHas padora: 1,5 54
Jlextuu (JIek) 0,5 18
[Tpaxtrueckue 3anstus (I1P) 1 36
CamocrositesabHas 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 uTOroBOoro KOHTpOJIfA: SK3aMEH 1,0 27

AHHOTanus pado4eil nporpaMMsbl y4eOHOMH TUCHUIINHBI
Texnosiorus 3amuThl 0T Koppo3uu (b1.B./1B.08.02)

1. Heap aucuumiImHbl — TpuoOpeTeHHe CTYACHTAMH 3HAHUM Ui OOOCHOBAaHUS H
peanu3anuy pelieHuil Nnpu BbIOOpE KOHCTPYKLMOHHBIX MAaTe€pHajoB IMpPH M3TOTOBIECHUH U
3alUTe OT KOPPO3UU 00OPYAOBAHUS XUMHUECKUX TPOU3BOJICTB.

3ajaya AUCUUIUIMHBI — JaTh OCHOBHBIC 3HAHUS IO NPAKTUYECKH BCEM H3BECTHBIM
METOJIaM 3aIIUThl METAJUIMUECKUX TOBEPXHOCTEN OT KOPPO3HH.
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2. B pe3yabraTre wuU3yYeHUs] AUCHHUILUIMHBI O0y4YawIIUiicA MO0 mporpamme
0akaJjlaBpUaTa J0JIKeH:

Oobnadamp cnegyomuMU KOMIETEHIIUSAMHU:

- CHOCOOHOCTBIO OCYIIECTBJISATH TEXHOJOTMYECKUH TMPOLECC B COOTBETCTBUH C
pErIaMeHTOM M HCIIOJIb30BAaTh TEXHUYECKUE CPEACTBA JJII M3MEPEHHs] OCHOBHBIX MapaMeTpOB
TEXHOJIOTHYECKOTO TPOoIIecca, CBOMCTB chIpbs U npoaykiuu (I1K-1);

- CIOCOOHOCTBIO y4aCTBOBATh B COBEPIICHCTBOBAHWU TEXHOJOTUYECKUX MPOIECCOB C
MO3UIMI PHEPTO- U pecypcocOepekeHnsi, MUHUMH3AIMN BO3ACUCTBUS Ha OKPYXKAIOIIYI0 Cpeny
(TIK-2);

- CIIOCOOHOCTHIO HCTIOIB30BaTh HOPMATUBHbIE JOKYMEHTHI IO KaUeCTBY, CTaHAapTU3aLUN
u ceptuukanuu npoaykroB u uznenuit (I1K-4);

- TOTOBHOCTHIO OOOCHOBBIBaTh KOHKPETHBIE TEXHHYECKHE pEIlEeHUs MpU pazpaboTke
TEXHOJIOTHYECKHX TPOIECCOB, BRIOMPATh TEXHHUUECKUE CPEACTBA U TEXHOJOTHH, HANPaBICHHBIC
Ha MUHUMH3AIIMIO aHTPOMIOTEHHOT'0 BO3ACHCTBHS Ha okpyxkatomyto cpeay (I1K-5);

- CHOCOOHOCTBIO HCIIOJIB30BATh DIEMEHTHI JKOJOr0-d)KOHOMHYECKOTO aHalu3a B
CO3JITaHUU PHEPTO- U pecypcocoeperatomux TexHomorui (ITK-8).

B pe3ynbrate n3yueHus: AUCUUILTUHBI CTYJACHT OakanaBpuara JOKEH:

3Hamp:

- o01mre CBeJICHUS O COCTOSIHUU U U3MEHEHUH CBOMCTB KOHCTPYKIIMOHHBIX MaTEPHAIIOB B
YCIIOBUSAX XUMUYECKUX MTPOU3BOJICTB;

- OCHOBHBIE HCTOYHUKH KOPPO3MOHHOTO BO3ICUCTBUS HA KOHCTPYKIIMOHHBIC MATEPUATBI
B YCJIOBHSIX XMMHUYECKUX MPOU3BOJICTB, UX KAUECTBEHHbIE U KOJIMYECTBEHHBIE XapaKTEPUCTUKH,
METOJIBI W CIOCOOBI TPOTHO3MPOBAHHS HANCKHOCTH XHUMHUYECKOTO O0OpYyIOBaHUS U
MOCJIEACTBHI KOPPO3MOHHOTO BO3/ICUCTBUS;

- METO/IbI 3aIIUTHI OT KOPPO3HH;

- KOHLIETIIMIO KOMIIJIEKCHOTO 00€CIeYeH sl 3allIUThl MaTepPHaIoB OT KOPPO3UH.

ymembs:

- OLEHUTh XapakTep BIUSHUSA OKpYXalolled WM NPOU3BOACTBEHHOM Cpeapl Ha
3aKOHOMEPHOCTH TEUEHUSI KOPPO3UOHHBIX TIPOIECCOB;

- BBIOpaTh KOHCTPYKIIMOHHBIN MaTepua,

- pa3zpaboTaTh KOMILIEKC MEPOIPHSTHIA 110 3aIIUTE METAIIJIOB OT KOPPO3HH;

- 00OCHOBaThb KOHCTPYKIMIO ammapara M KOMIUIEKC MEpONpUATHN MO 3alluTe
000pyIOBaHUS U TPAHCIOPTHBIX KOMMYHHKAIIMHA OT KOPPO3UOHHOTO BO3/ICHCTBUS OKpY KaroIIen
CpPEIBL.

enaoems:

- pa3IMYHBIMH CTIOCO0AMU 3aIUTHl MATEPUAIOB OT KOPPO3UOHHOTO Pa3pyIICHHUS;

- TAaHHBIMU O KOPPO3HOHHBIX XaPaKTEPUCTUKAX METAJUIOB U CIUIABOB;

- JTaHHBIMH, MO3BOJISIONIMMHA ~ BBIOpaTh ~ HEoOXomuMoe  oOoOpyJaoBaHWE |
KOPPO3HUOHHOCTOMKUIA MAaTeEpHUal Jid €ro U3rOTOBJICHHUS.

3. Kpartkoe cogep:xanue JUCUMIIMHBI.

Beenenue. PanmonansHoe MPOTUBOKOPPO3UOHHOE KOHCTPYHpOBAHHUE.
[TpoTHBOKOPPO3MOHHOE JIETUPOBAHHE.

Knaccupukanus m 0030p METONOB 3aIIUTHl METAJUIOB OT KOPPO3MHM U OOOCHOBAaHHE
BBIOOpA METO/1a 3aIHTHI.

3amuTa MeTauia OT KOPPO3UH Ha CTAIUU MPOSKTUPOBAHUS U M3TOTOBJICHUS.

[ToBbIIIEHNE KOPPO3UOHHOM CTOWKOCTH MeTajula IyTeM H3MEHEHHsS (U3HUYECKOTO H
¢azoBoro cocTaBa: MPOTUBOKOPPO3UOHHOE  JIETUPOBAHUE, MIPOTUBOKOPPO3UOHHOE
padbuHMpOBaHKE, TEpMOOOPAOOTKA.

3ammra oT KOppo3un 00pabOTKOM cpebl

VY nanenue arpecCUBHBIX KOMIIOHEHTOB, TOHM)KEHNE KOHIIEHTPALIMHU OKUCIUTENEH

WNuruburopsr  xoppo3un. Ompenenenue, Kiaccupukamus, MEXaHU3M JICUCTBUS
(MexaHW3M TacCHUBAIlMM M WHTHOMPOBAaHUS) U 00JIACTH NMPUMEHEHUs] HHTHOUTOPOB KOPPO3HHU.
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Heoprannueckne WHTHOUTOpPHI Koppos3uu. OpraHUvecKrue HHTHOUTOPHI KOPPO3HH, BKIIIOYAs
KOHCHUCTCHTHBIE CMa3Kh W WHTHOWTOPHI TpaBieHus. Jleryume (mapo-da3Hbie) WHTHOUTOPHI.
Onenka 3¢ (HeKTUBHOCTH IEHCTBUSI MHTHOUTOPOB (3aIUTHBINA Y (DEKT).

KoncepBanus Meramnuuecku uzaennil. Cpeactsa 1 METOAbI KOHCEPBALIMY.

Heasparus. OOpaboTka X0I0JHONH U Tropsyei Boabl. [loAroToBka BOIBI ISl MAPOBBIX
KOTJIOB. MeTO/IbI MPOTUBOKOPPO3MOHHON 00paOOTKH KOTJIIOBOH BOJIBI.

DNEeKTPOXUMHUYECKas 3allluTa

Karonnas snexkrpoxumuyeckas 3aura.

Karonnas 3ammra oT BHEITHEr0 HCTOYHHMKA TOKA. KaTogHO-MIPOTEKTOpHAS 3allHTAa.

AHOIHAs >JIEKTPOXMMHUYECKas 3aluTa. AHOJHAS 3alIUTa OT BHEIIHETO UCTOYHUKA TOKA.
AHOIHO-IPOTEKTOPHAS 3alINTA.

3alUTHBIE TOKPBITHS

Meramnmnueckue MOKpbITHS.  Krnaccupukanmuss — 3alUTHBIX — MOKPBITHA.  MeTosl
noydeHusi. OmnpeneneHne 3alUTHON CIIOCOOHOCTH M KOPPO3MOHHOM CTOMKOCTH TOKPBITHM.
Bunger  Meramnuueckux — NMOKpbITHH.  IIoATOTOBKAa  MOBEPXHOCTHM  IEpell  HAHECEHUEM
METaUIMYeCKUX NOKpeITUHA. IluHkoBble mnoOKpbiTHA. Kanmuebie mnokpeitus. HukeneBble
NOKpeITHS. Mennble TNOKpHITHS. ONOBSHHBIE TMOKPHITUSA. KOHBEpPCUOHHBIE MOKPBITHUSL.
XpomatupoBaHue (OMHKOBAHHBIX M KaJIMUPOBAaHHBIX MOBEepXHOCTEH). OKCHANpPOBAHUE CTAIIU
(Boponenue). OxcunupoBanue amomunus. DocdarupoBanue. Hemeramimdyeckue MOKPBITHS.
Hanecenne mnakokpacouHbIX MOKPbITHI. HaHeceHWe MOKpPHITUHA M3 MOPONIKOB, CYCHEH3UWA M
KUJKUX KOMIO3ULMN. JIakOKpaco4yHble M INONMMEpPHBbIE NOKpbITUA. HaHneceHue MOKpBITHM U3
muctoB (ILmakupoBanue, pyTepoBKa JTUCTOBBIMH MOJUMEPHBIMH MaTEpHAIAMH ).

4. O0beM yueOHOM JUCUUIIJIMHBI

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
CamocrositesabHas 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 NPOrpaMMspl JUCHHUILJIMHBI
JlaGopaTopHblii NpakTUKYM 10 MeMOpaHHoii TexHoJsioruu (b1.B./1B.09.01)
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1. Ilenr 1a00paTOpHOr0 NPAKTHKYMa pPa3BUTh  IPAaKTUYECKHE  HABBIKU
9KCIIEPUMEHTAIILHOTO MCCIEAOBAHUS XapaKTepUCTUK MeMOpaH M OCHOBHBIX IapaMeTpOB
MeMOpaHHBIX MPOIECCOB B 3aBUCHUMOCTH OT TpeOOBaHHMI KOHKPETHOH cdepbl mpUMEHEHHs,
KayeCTBY KHUJKUX U Ta3000pa3HbIX TEXHOIOTHUYECKHUX CPEel

2. B pesyabrare mnpoxoxkaeHHs JA00PATOPHOr0 NPAKTHKyMa Oakajasp
JAOJIAKEH:

Ognadems cnenyromumu npodeccuonansubivu (I1K) komnereHIusIMu:

- CHOCOOHOCTBIO OCYIIECTBJISATH TEXHOJOTMYECKUH TMPOLECC B COOTBETCTBUH C
pEerIaMeHTOM M HCIIOJIb30BAaTh TEXHUYECKUE CPEACTBA AJII M3MEPEHHsS] OCHOBHBIX MapaMeTpOB
TEXHOJIOTHYECKOTO TPOoIecca, CBOMCTB ChIpbs U npoaykiuu (I1K-1);

- CIOCOOHOCTBIO YYacTBOBAaTh B COBEPILIECHCTBOBAHUHM TEXHOJOTHYECKUX IPOILIECCOB C
MO3UIUI HEPTO- U pecypcocOepekeHnsi, MUHUMH3AIMN BO3JACUCTBUS Ha OKPYXKAIOIIYIO Cpeny
(TIK-2);

- CIIOCOOHOCTHIO UCTIOIB30BaTh HOPMATUBHBIE JOKYMEHTHI IO Ka4eCTBY, CTaHAapTU3ALUN
u ceptuukanuu npoaykroB u uznenuit (I1K-4);

- TOTOBHOCTHIO OOOCHOBBIBATh KOHKpPETHBIE TEXHHUYECKHE pEIlIeHUs MpU pazpaboTke
TEXHOJOTHYECKHUX MPOIECCOB, BRIOMPATh TEXHUUECKUE CPEACTBA U TEXHOJIOTHH, HANPaBICHHBIC
Ha MUHUMH3AIIMIO aHTPOIIOTEHHOT'0 BO3ICHCTBUS Ha okpyxkatomyto cpeay (I1K-5);

- CIIOCOOHOCTBIO HCIIOJIB30BaTh 3JEMEHTHI JKOJIOT0-3KOHOMHYECKOTO0 aHaiu3a B
CO3JJaHUU YHEPTO- U pecypcocoeperatomux TexHomaorui (I[1K-8);

3uamo:

- Meroauky ananu3a qe(eKTOCKOIHI0 MeMOpaH:

- MeTonuku ucciaeIoBaHUs XapaKTePUCTUK MOPUCTOCTH MEMOpaH;

- Metoauku uccienoBanus mapaMmeTpoB (GuibTpoBaHusl — KosutouaHoro uHaekca (KI) u
MoaudumpoBanHoro uuaekca 3arpsizuenus (MFI).

- Meroauky SKCIEPUMEHTAIBHOTO HCCIEAOBAHUS  SIBICHHUS KOHLIEHTPALIMOHHON
MOJISIPU3AIMU Ha PUMeEpe Tpoliecca yibTpaduibTpaIuu.

- Meroauky omnpeneneHuss K03GOUIIMEHTOB MPOHHUIIAEMOCTH U (DAKTOPOB pa3aeICHHS
ra3opasJIeIuTeIbHBIX MEMOpaH

- MeToauky 3KCHepuMEHTAIbHOTO ONPEENICHUs BIUSHHUS OCHOBHBIX TEXHOJOTHYECKUX
napaMeTpoB (IaBJICHHE, TEMIepaTypa, KOHIICHTpAIMsl) Ha TMPOIECChl: OOpaTHBIM OcMOC,
HaHO(WIbTpaLMsI, UOHHBIK OOMEH, IepBamopainus, MeMOpaHHass AUCTWUISLMS, pa3JelieHue
ra3os.

Ymemos:

- IJITAHUPOBATH IKCIIEPUMEHTHI C IIEJIbI0 MUHUMH3AINH UX HEOOXOAMMOT0 KOJIMYECTBA.

- OCYHIECTBJISITh O0pabOTKY pe3yJabTaTOB C IEJIbI0 TMOJIYYEHUS HEOOXO0IUMBIX
KOPpEJISALINN;

- OLICHUBATh OIpeestonre (pakTopbl U CTETIEHb UX BIUSHUSA Ha MEMOpaHHBIN MpOIECC.

Bnaoemw:

- MerogaMu KOJMYECTBEHHOTO aHaJIM3a OCHOBHBIX TIpUMEcCEH, COJep)KaIlluXcs B
UCXOJIHBIX JKUIKUX U TA30BBIX CMECSX U MPUEMaMU OLIEHKH JOCTOBEPHOCTH aHAJIN3a;

- DKCrepUMEeHTaIbHBIMUA METOJaMHU HCCIIEI0BAHNUS:

- JIeeKTOCKONHMH, XapaKTePUCTUK MOPUCTOCTH, 33JEPKUBAIOLICH CHOCOOHOCTH
(CeTeKTUBHOCTH) M YACIHHOM MPOU3BOIUTEILHOCTH MEMOpaH, KO3 PHUITMEHTOB pa3cIICHHS.

- MeTogaMHu 00pabOTKH pe3yabTaTOB HKCIEPUMEHTOB C LIENbIO MOIYUYEHHUS] KOPPEISIUH,
HEOOXOIMMBIX ISl pacyeTa MEMOPAHHBIX TIPOIIECCOB.

3. KpaTkoe coaep:kanue 1M CHUNIHHBI:

[Tepevens 1abopaTopHBIX PaboOT:

3.1. ledexTockonust MeMOpaH, OCHOBaHHas1 Ha MeToJie «TOUKH My3bIpbKay;

3.2. UccnenoBanue MopucToCcTH MeMOpaH:

«CpenHuil paguyc nop»,

«Pacrnpenenenue nop mno pazmepam»
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3.3. INapametps! punbrpoBanus (KI) u (MFI).

3.4. KonnentparnmonHas nossspusanus (KIT) B mpouecce ynprpadunbprpanmm (Y D)

3.5 U3ydeHue u pacueT MEMOPaHHOTO pa3felieHHs BO3JlyXa C UCIOJIb30BaHHEM MOy
IUTOCKO-TIApaJIeIbHOTO THIIA

3.6 BiousiHHEe OCHOBHBIX TEXHOJIOTHYECKUX IMapaMeTpoB Ha 3(PPEKTHBHOCTH MPOIECCOB
paszieneHust BO3/ayxa ¢ HCIOJIb30BAaHHEM MOJYJIS TOJIOBOJIOKOHHOTO THIIA

3.7 Ormpenenenne KO3PPHUIUEHTOB IMPOHUIIAEMOCTH U (AKTOPOB  pasJesICHUs
M30TPOIHBIX IJICHOK U aCCHMETPUYHBIX ITOJIOBOJIOKOHHBIX MEMOpaH

3.8 CpaBuenne 3(p(HeKTUBHOCTH HAHOPHIBTPAMM M OOpPaTHOrO OocMoca B 3ajadax
OYHCTKH BOJ PA3JIMYHOTO COCTaBa

3.9 N3y4yeHue BAMSHUA OCHOBHBIX TEXHOJIOIMYECKHX MAapaMEeTPOB Ha MPOLECC 0OPaTHOTO
ocMmoca

3.10 M3yyenue u pacueT nporecca HOHHOro 0OMeHa IMPH OYUCTKE BOIBI

3.11 U3ydenne u pacyeT MpoIecCcoB MepBaNOpai 1 MEMOPAHHON JUCTUIUIAIINNA

4. O0beM y4eOHOI JUCUMIITIMHBI M BBl Y4e0HOM HATPY3KHU
B 3aueTHbIX B akanem.

Bubl yueOHOM paboThI CAMHULAX [dacax
O0mas TpyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY ) 79
MJIAHY

AyIHTOPHBIE 3aHATHS: 1,33 48
JlaGoparopubie pa6otsl (JIP) 1,33 48
CamocrosiTeanHas padora (CP): 0,67 24
KoHTakTHasi camocTosATeNIbHAs paboTa 0,2
CaMOCTOATEIbHOE N3YUEHHE PA3ENIOB JUCLUIIINHBI 23,8

Bua KOHTpOJIA: 3a4eT ¢ OLEeHKO - -

B 3auetHbix B acTpoHOM.

Busl yueOHOI paboThI €AMHMLIAX [dacax
O0mast Tpy10eMKOCTh JUCUMUILIMHBI 10 y4eOHOMY b 54
MIaHy

AYIUTOPHBIE 3aHSATHSI: 1,33 36
JlaGopatopubie pabotsl (JIP) 1,33 36
CamocrositeabHast padora (CP): 0,67 18
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 0,67 18

Bu KOHTPOJIS: 3a4eT ¢ OLEHKOI - -

AHHOTanu padoyeil NPOrpaMMbpl JUCHHILIMHBI
JlaGopaTopHbIii NPAKTHKYM 10 HHHOBAaIIMOHHBIM MaTepuajaMm (b1.B./1B.09.02)

1. Heab aUCHMIJMHBI — NPUOOPETEHHWE CTYACHTAMHM 3HAHUU i1 OOOCHOBaHUS U
peanu3anyy peuieHuil MNpu BBIOOPE KOHCTPYKLIMOHHBIX MAaTepUaNOB IPU H3TOTOBICHUHU H
3aMUTe OT KOPPO3UU 000PYTOBAHUS XUMUYECKUX MTPOU3BOJICTB.

3agauM AUMCHMIUIMHBI — JIaTh OCHOBHBIE 3HAHMS MO MPAKTUYECKH BCEM H3BECTHBIM
METO/IaM 3aIUThl METAJUTMYECKUX MTOBEPXHOCTEHN OT KOPPO3HH.

2. B pe3yabrare wuU3yYeHUH JUCHMILUIMHBLI O0yyalluiics MO mNporpamMmme
0akajaBpHaTa q0JIKEH:

Ooénadamp cnenyromumu oomekyabTypabpiMu (OK), obmenpodeccuonansubivu (OTTK)
u npodeccuonansubiMu (I1K) komnereHusIMH:
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- CIIOCOOHOCTBIO OCYIIECTBIATh TEXHOJOTMYECKHH TIpPOLECC B COOTBETCTBUH C
pPErIaMEeHTOM M MCHOJI30BaTh TEXHMYECKUE CPEICTBA JJIA M3MEPEHHS OCHOBHBIX MMapaMETPOB
TEXHOJIOTMYECKOI0 IIpoLecca, CBOMCTB ChIpbs U npoaykuuu (11K-1);

- CHOCOOHOCTBIO y4acCTBOBAaTh B COBEPIICHCTBOBAHWU TEXHOJIOTMYECKUX IPOLECCOB C
MO3HLIMN PHEPro- U pecypcocOepekeHusl, MUHUMH3AlUK BO3ACUCTBUS Ha OKPYKAIOUIYIO CPEIy
(IIK-2);

- CIIOCOOHOCTHIO HCIIOTH30BaTh HOPMATHBHBIE TOKYMEHTHI TI0 KQ4eCTBY, CTaHIapTU3AIUN
u ceprudukanuy npoaykToB u u3aenui (I11K-4);

- TOTOBHOCTHIO OOOCHOBBIBATH KOHKPETHBIE TEXHHYECKHE DELICHHsS TNpPH pa3paboTKe
TEXHOJOTMYECKHUX MPOIIECCOB, BBIOUPATh TEXHUUYECKUE CPEACTBA U TEXHOJIOTHH, HalpaBlIeHHbIE
Ha MUHUMH3AIUI0 aHTPOTIOTEHHOTO BO3/ICHCTBUS Ha OKpyxKatomlyto cpeny (ITK-5);

- CHOCOOHOCTBIO HCIIOJIB30BAaTh 3JIEMEHTHl JKOJOr0-d)KOHOMHUYECKOTO aHaliu3a B
CO3aHHUHU PHEPTo- U pecypcocOeperatonux texnonoruit (I1K-8);

B pe3ynbrare u3yueHus: AMCUMILIUHBI CTYJEHT OakajaBpHuara JOKEH:

3Hamp:

- o01Me cBeJICHUSI O COCTOSIHUU U U3MEHEHHUU CBOMCTB KOHCTPYKIIMOHHBIX MaT€pPHAJIOB B
YCIIOBUSIX XUMUYECKHUX MTPOU3BOCTB;

- OCHOBHBIE HCTOYHUKH KOPPO3MOHHOTO BO3IEUCTBUS HA KOHCTPYKIIMOHHBIE MATEPUAIIbI
B YCJIOBUSIX XMMUYECKUX MPOU3BOJICTB, UX KAUECTBEHHbIC U KOJUYECTBEHHBIE XapaKTEPUCTUKH,
METOJIbl ¥ CIOCOOBI MPOTHO3MPOBAHHUS HANEKHOCTH XHUMHUYECKOTO O0OpyIOBaHUS U
MOCJIEACTBUI KOPPO3UOHHOIO BO3ICUCTBUS;

- METOJbI 3aIUThI OT KOPPO3HH;

- (hU3MYECKUI CMBICI MTPOIIECCOB, MPOTEKAIOIINX Ha SJIEKTPOIAX.

ymemp:

- OLIGHUTh XapaKTep BIMSIHUS OKPYKAIOIIEH WIM NPOU3BOJACTBEHHOM Cpelabl Ha
3aKOHOMEPHOCTH TE€YEHUS] KOPPO3UOHHBIX MPOIIECCOB;

- OIPENENSITh Ha OCHOBE HKCIIEPUMEHTAJIbHBIX MCCIIEIOBAHUN M JIMTEPATYPHBIX JAHHBIX
TOKH Y TOTEHIMAJIbl KOPPO3UH, I0KA3ATEIN KOPPO3HH;

- pa3paboTaTh KOMILIEKC MEPOIPHSTHIA 110 3aIIUTE METAIIJIOB OT KOPPO3HH;

- IPOU3BOJIUTH OLIEHKY KOPPO3MOHHON CTOMKOCTH MaTepHUaIOB B arpECCUBHBIX CPEAAX.

enaoems:

- pPa3IMYHBIMH CTIOCO0AMU 3aIUTHl MATEPUAIOB OT KOPPO3UOHHOTO Pa3pyLICHHUS;

- JaHHBIMU O KOPPO3UOHHBIX XapaKTEPUCTUKAX METAJJIOB U CILJIaBOB;

- JTaHHBIMH, MO3BOJISIOMIMMHA ~ BBIOpaTh  HEoOXomuMoe  oOOpyJdoBaHWE |
KOPPO3HUOHHOCTOMKUIA MAaTEpHUal I €ro U3rOTOBJICHHUS.

3. Kpartkoe cogep:xanue JUCUMIJIMHBI.

Teopernueckre 0OCHOBBI KOPPO3UH

3HaueHWe, LeaM M 3aJayd JUCHUIUIMHBL. COBPEMEHHOE ONpeleieHUE KOPpPO3UH M
COIIPOTHUBIICHUSI MaTepHaioB. 3HaueHHe OOphOBI ¢ Koppo3ueld. OCHOBHBIC pa3feiibl U MOHITHUS
muctumuinHel. Kinaccudukanust BUAOB pa3pylieHUsT MaTepUalioB MOJ JEHCTBHEM arpecCHUBHBIX
cpen. KonnuecTBeHHas olleHKa KOPPO3HMOHHOTO Pa3pylIeHUs] MaTEPUAIIOB. DIEKTPOXUMHUYECKAs
Y XUMUYECKasi KOPPO3HUsl.

OcHoBHble TOHATHUS d3aekTpoxumuu. Ilposomnuku 1 m II poma. Dnekrponus kak
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIN IIPOLIECC.

Knaccudukanus TpoBOJHUKOB M TMPOXOXKIECHHUE TOCTOSHHOTO 3JICKTPUYECKOTO TOKA
yepe3 IIEKTPOXUMHUYECKUE CUCTEeMbl. OCHOBHBIE THUIIBI JJIEKTPOXUMUYECKHX CHCTEM M HX
coctaBHble uactu. OrmpezneneHne MOHATHM kaTod W aHoA. OTIWYUTENbHBIE TPU3HAKU
3JEKTPOXUMHYECKUX PEAKIIUi.

3axonbl Dapazest, KaKyIKecss OTKIOHEHUS. BrIXo 1O TOKYy.

[IpnunHBl BO3HMKHOBEHUS JJIEKTPOXUMHUYECKOIO MOTEHLIMAa HAa TPAHMIE AJIEKTPOJI-
pactBop. PaBHOBecue B 3NEKTPOXMMHMUECKON Lenu. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE
MOJIypeaklUy U MOHITHE 3JEKTpoJHOro noreHuuana. Knaccuduxamus snextponos. Konuenuus
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AJIEKTPOHHOT'O PAaBHOBECHSI HA TPAHUIIC MEKTpoa-MeTail. Kimaccudukarus 3meKTpOXUMUIECKIX
ueneil. [TpaBuio 3nakoB u pacuer I/1C.

BonopoaHselii 35eKTpo M cTaHAapTHas BOAOpOAHAs HKana. KuciopomHblil 31E€KTpoA.
Huarpamma [Typ6e. MemOpaHHbBIE paBHOBECHE, MEMOPAHHBIN MTOTEHITHAI.

CrpoeHue ABOMHOTO 3JEKTPUUYECKOTO CIIO0SI

OCHOBBI 2JIEKTPOXUMUYECKON KUHETHKHU

OOmiasi  xapakTepUCTUKA  DAJICKTPOXMMHUYECKHUX  TporeccoB.  [lomspu3anmonHas
XapaKTEPUCTUKA B YCIOBUAX JMMUTHUPYIOLIEH CTaAuM MaccomepeHoca. Meros Bpalaromerocs
JIMCKOBOTO 3JIEKTPO/A.

Teopust 3amenieHHOro pa3psjga U €€ COBPEeMEHHOe oOocHoBaHHMe. MeToabpl M3yueHus
CTaaui pa3psii-MOHU3ALNH. 3aKOHOMEPHOCTHU 3JIEKTPOIHBIX MPOLECCOB B YCIOBUAX MEJICHHOU
XUMUYECKON CTaauu. MHOrocTaluiiHbIE PEAKLIUU C TTOCIIEIOBATEIbHBIM IEPEHOCOM 3JIEKTPOHOB.

DNEeKTPOAHBIE MOTEHIIUAIBI U TEPMOJIMHAMHUYECKAs! BO3MOXHOCTh KOPPO3HUHU.

Koppo3ust B kuciabsix pactBopax. MexaHu3sM BocCTaHOBJEHHUsI Boaopona. Kopposus B
HEUTpAIbHBIX W WICJOYHBIX Ccpenax (KUCIOpOoJHash Koppo3us). MexaHu3sM BOCCTAHOBJICHUS
KHCIJIOPOJA.

[Tonstpu3anioHHbIe AMArpaMMbl KOPPOAUPYIOMUX METAIIIOB. CHIATHE MOJISPU3AIMOHHBIX
KpUBBIX. Pacuer ckopocTell KOppO3HuH MO MOJISIPU3aMOHHBIM JaHHBIM. BiusiHre COOTHOMIEHUS
IJIOLIAJEH KaToa U aHOJa Ha TOKU KOPPO3HUU. TeopHst KaTOAHOU 3aILUTHI.

[TaccuBamus. Xapakrtepuctuka mnaccuBauumu W Duane mnoreHuuan. [loBeneHue
raccuBaTopoB. [lacCUBHOCTH kelie3a B a30THOM KHUCIIOTE.

Bnusinue BHyTpeHHUX (DaKTOPOB Ha KOPPO3MOHHOE IIOBEJEHHUE: MPHUpPOAA METasua,
COJlep’)KaHWE M CTPYKTypa CIUIaBa, COCTOSHUE W 00pa0OoTKa MOBEPXHOCTH, MEXaHHYECKUE
HaIPSKEHUSI.

Bnusaue BHemHUX (aKTOPOB Ha KOPPO3UOHHOE TIIOBEJCHHE: COCTaB M XapakTep
arpecCUBHOM Cpelpl, TEMIIEpaTypa, JaBJIEHUE, CKOPOCTb JIBUJKEHMS CpEIbl, BHEIIHSIA
noJisipU3anusi, KOHTAKT ¢ METaUIAMHU ¥ HEMETaJIJIaMHU.

3ammTa OT KOppo3un 00padbOTKOM CpeIbl

VY nanenue arpecCUBHBIX KOMIIOHEHTOB, IOHMYKEHNE KOHLIEHTPALUK OKUCTUTENEeH

Nurnburoper  koppo3uu. OmpezneneHune, KiaacCUpUKAIUA, MEXaHU3M  JIEHCTBH
(MEeXaHU3M TMACCUBAIIUU M MHTUOMPOBAHUS) U OOJACTH MPUMEHEHHUS WHTHOMTOPOB KOPPO3UU.
Heoprannueckue uHruOuTopsl Kopposzuu. OpraHudeckre HHTHOUTOPHI KOPPO3HMH, BKIIIOYast
KOHCUCTCHTHBIE CMa3Kd M HMHTHOWTOpPHI TpaBieHus. Jleryune (mapo-dasHbie) MHTHOUTOPHL
Onenka 3¢ (HEeKTUBHOCTH JICUCTBUS HHTHOUTOPOB (3aIUTHBIN d(PdeKT).

4. O0beM yueOHOM JUCUUIIJIMHBI

Bubl yueOHOM paboThI B 3E B akameMm. gacax
O0mas TpPyA0eMKOCTb JMCHMIIJIMHBI 10 Y4eOHOMY IIaHy 2 72
AYyANTOPHBIE 3aHSITHA: 1,33 48
JTaGoparopusie pabotsl (JIP) 1,33 48
Camocrositeabnas pagora (CP): 0,67 24

KoHnTakTHas camocTosiTeNbHast paboTa 0,2
CaMOCTOATEIbHOE N3YUEHHE PA3ENIOB JUCLUIIINHBI 23,8

Bu KOHTPOJIS: 3a4eT ¢ ONEeHKOI - -

Bubl yueOHOM paboThI B 3E B actponom. yacax
O0mast Tpy10eMKOCTh JTUCUMILUIMHBI 10 Y4eOHOMY IUIaHy 2 54
AYAUTOPHBIE 3aHATHS: 1,33 36
JlaGopatopubie padotsl (JIP) 1,33 36
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CamocTosiTesibHas padora (CP): 0,67 18
CaMOCTOATEIbHOE N3YYEHHE PA3ENIOB JUCLUIIINHBI 0,67 18

Bua KOHTpOJIA: 3a4eT ¢ OLEHKO - -

AHHOTauA padoyeil MPOrpaMMbl JUCHUIJIMHBI
KypcoBoii npoekT no memopannoii texnosiornu (b1.B./1B.10.01)

1. Heap aucnMmiInHbl — (QOpMHpPOBAHUE OMbBITA MPAKTUYECKOW NEATEIHHOCTH 10
pPELICHHUI0O HAy4yHBIX M NPUKIATHBIX 3a7ad [0 pa3paboTke U peadu3aludd dSHEpro- Hu
pecypcocOepexxeHuss MmyTEM HHTErpallid  MEMOpaHHBIX MPOLECCOB B  TPaJUIIMOHHEIC
TEXHOJIOTMYECKHE CXEMbl pa3lefieHuss B XHUMHYECKOH TEXHOJOTMH, HEPTEeXUMUU U
OMOTEXHOJIOTHH.

2. B pe3yabrare wu3yYeHUH JUCHMILUIMHBI O0y4YyallUiicss MO mNporpamMmme
0akajaBpHaTa J0JIKEH:

Osnademsp cnenyromumu npodeccnoHanbHbMU KomneTeHusaMu (11K):

— CHOCOOHOCTh OCYHIECTBIIATH TEXHOJNOTUYECKUH TMPOIECC B COOTBETCTBHH C
peraaMeHTOM M HCIIOJIb30BAaTh TEXHUYECKUE CPEACTBA AJII M3MEPEHHs] OCHOBHBIX MapaMeTpoOB
TEXHOJIOTUYECKOI0 ITpoLecca, CBOMCTB ChIpbs U npoaykuuu (11K-1);

— CIIOCOOHOCTh Yy4YacTBOBAaThb B COBEPIICHCTBOBAHWU TEXHOJOTHYECKHX IIPOIIECCOB C
MO3UIUI DHEPTO- U PECypcocOEpeKeHUsI, MUHIMH3AINN BO3JACUCTBUS HAa OKPYKAIOIIYIO CPEIy
(IIK-2);

— cOCOOHOCTh HMCIIOJIB30BaTh HOPMATUBHEIE TOKYMEHTHI 10 Ka4eCTBY, CTAHIAPTH3AINH
u ceprudukanuy npoaykToB u u3aenui (11K-4);

— CHOCOOHOCTh BBIOMPATh TEXHMUYECKHWE CPEICTBA M TEXHOJIOTWH, HAIpaBIICHHBIE Ha
MHUHHUMH3AIIAI0 aHTPOMOTEHHOTO BO3ICUCTBHS Ha okpyxatomyto cpeay (ITK-5);

— CIOCOOHOCTH UCTONIB30BaTh JIEMEHTHI SKOJIOr0-d)KOHOMUYECKOTO aHAIHN3a B CO3JaHHUH
3HEpro- u pecypcocoeperaromux texnonoruit (ITK-8);

3namo:

. 3aKOHOJATEIbHbBIE W HOPMATHUBHBIC IIPABOBBIE AaKThl, PErJIaMEHTUPYIOIUE
JeSITeIbHOCTD MPEIIPUSTHS;

. OCHOBHBIC  TNPHUHLMIIBI ~ OpraHM3allMd  XMMHYECKOTO  IPOMU3BOJCTBA,  €ro
UEPApPXUUECKYIO CTPYKTYPY, METO/BI OIICHKH 3()()eKTHBHOCTU MPOU3BO/ICTBA;

. NPUHLIUIHNAIBHBIE KOHCTPYKLMM MEMOpaHHBIX  3JIEMEHTOB, MoOAyledl u
anmnaparos;

. OPUHLUIBL  Pa3pabOTKM M pacueTa TEXHOJIOIMYECKMX CXeM MeMOpaHHBIX
YCTAHOBOK;

. OCHOBBI ()YHKIIMOHUPOBAHUS PbIHKA MEMOPAHHOM TEXHOJIOTUH.

Ymemes:

. UCIOJb30BaTh  pe3yibTaThl  JAOOPAaTOPHBIX  MCCIEJOBAHUN B pacueTax
MeMOpaHHBIX YCTaHOBOK;

. BBINOJIHATh M YUTaTh YEPTEKHU TEXHUYECKUX H3JCIUN C y4eTOM JEHCTBYIOLIMX
CTaHJapTOB;

. pa3pabaTbIBaTh TEXHOJIOTUYECKUE CXEMbl MEMOPAHHBIX YCTAHOBOK;

. OTpeneNiATh MeCTO U 3((HEKTUBHOCTh HCIOJIB30BAHUS CTaJUU MEMOPAHHOTO
pa3eneHus B TEXHOJOTMUECKON CXeMe MPOU3BOJICTBA;

. OIIpeNeNIATh CE0ECTOMMOCTD MPOIYKIIUH;

Bnaoemw:

. METOAAaMHU pacyera pabovMx ImapaMmeTpoB Mpolecca MEMOPAHHOTO Pa3/IeIeHus;

. croco0aMu ¥ IpueMaMu 300pakeHHs IPEIMETOB Ha TJIOCKOCTH;

. MeToAaMu aHanu3a A(Q(GEeKTUBHOCTH pabOThl  OTIENBHBIX AaNmaparoB U

XUMHYCCKOI'0 IMpOMU3BOJACTBA B LICJIOM;
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. METOAAaMHU BBIOOpa ONTUMATbHOIN KOHCTPYKIIMM MEMOPAHHOTO MOJYJIS;

. HaBbIKAMU pPACYETOB 10 HKOHOMHYECKOMY OOOCHOBAaHHUIO BbIOOpa CHIPHS,
HHEPreTUUECKUX CPECTB U PallMOHATIBbHOMY Pa3MELICHUIO IPEAIPUITH;

3. Kpartkoe cogep:xanue TUCUMIIIIMHBI:

1. CocraBiieHne 10roBopa ¢ 3aKa34ynuKoM:

HcnonuuTens — yupexJieHHas KOHCAJIITUHTOBas KOMIaHUs; 3aKka3uuK — 10 YCMOTPEHUIO
PYKOBOJUTENSA; TEKCT Jorosopa — no Hopmam ['paxnanckoro Konekca P®; HanmeHoBaHue
paboTel « «Pa3paboTka Ou3Hec-TUIaHAa NOPEAIPUSTHS....»; LIEHa JOroBOpa YCTaHaBIUBAETCS
CTYAECHTOM (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); 1eb
IPOEKTa; COCTaB MPOEKTUPYEMOTO MpeaAnpusaTus (0T CKJada A0 OYUCTHBIX); padoure MIIOIIaIu;
YPOBEHb  aBTOMAaTHU3allid; pEXUM  pabOThl; MoiiKa, CTepuiau3anus, NpodUIaKTHKA
00opymoBaHus; KiaccupUKaIUs MOMEIICHH; pecypc 000pyI0BaHUs; TEXHUKA O€30MacCHOCTH U
OXpaHa TpyJa; 3aliTa OKPYKaIoLIel cpeibl; 00ecIeyeHne KaueCcTBa; IKOHOMUYECKHE OLIEHKH.

3. CuHTE3 TEXHOJIOTHYECKOU CXEMBbI MPOU3BOJICTBA:

NPUHATHE TPUHIUIHAIBHBIX PEIIeHUH MO BBIOOPY M TOCIENOBATEIBHOCTU CTaIH, C
Y4€TOM BO3MOXKHBIX PEIMKIIOB, BHIBOJA M BBOJIa MPOMEKYTOUYHBIX MPOIYKTOB U PEAreHTOB, C
OTIpeNIeJICHUEM OTXOJIOB; COCTAaBJIIEHUE OJIOK-CXEMBI IPOU3BOJCTBA C H300paKEHUEM BCEX
BXOJIALINX, BEIXOAAIIUX U PELUKIOBBIX TTOTOKOB.

4. Pacuer marepuanbpHOro Oananca.
5. Pacuer temnoBoro 6ananca:
6. Pacuet 1 BbI00Op BCIOMOTaTENFHOTO 000PYIOBAHUS:

M0 pe3yibTaTaM MaTepHabHOTO U TEIUIOBOTO PAaCUYE€TOB PACCUMTHIBAIOTCS OCHOBHBIE
napaMeTpsl 000pyIOBaHUs, IO KOTOPBIM €r0 MOXKHO BBHIOpATh B KATAJIOTaX; ONMPEAEISETCS THIL,
pa3Mepsl M KOJIMYECTBO €IMHUIl KaXJIO0ro BuAa o0OpyaoBaHHs (HACOCHI, KOMIIPECCOPHI,
€MKOCTH, TEIUIOOOMEHHHUKH, (UIBTPHI, APOOUIIKH, CMECUTENH, CYIIWIKH, J03aTOPBI,
(dacoBoUHBIE arperaThl, a0copOephl, PeKTU(PUKAIMOHHBIE KOJIOHHBI, PEAKTOPHI U T.1.).

7. BrinonHenue yepTexa anmnapaTypHO-TEXHOJIOTHUECKOHM cxeMbl 1o HopmaMm ECKJ]
C COCTaBJICHHEM cTeIU(UKAIIIN 000PYTOBAHUS.

8. ITpunsatue pemwenuii no KUIInA:

OTIpe/IeNIsIeTCSl MEepPEYeHb BCEX KOHTPOJIUPYEMBIX MapaMeTpPOB IO TEXHOJOTHYECKON
cxeme (pacxoll, YpOBEHb, TeMIeparypa, HaaBieHue, pH, coaepkaHue KOHKPETHBIX
KOMIIOHEHTOB);  ONPENENSIOTCS  Mpeneibl  JIOMYyCTUMOro  KojeOaHHs  KOHTPOJIHMPYEMBIX
apaMeTpoB; OMPEACNeTCS MEePEeYeHbh BCEX aBTOMATHUYECKH MOJICPKUBAEMBIX I1apaMeTPOB;
pa3pabaThIBalOTCS CXEMbl AaBTOMATHUECKOIO MOJJEp)KaHUs IMapaMeTpoB (IaTUMK YpPOBHS —
HACOC, JATYUK JIaBJICHHUS — JIPOCCENb, pacxoia — Oaiimac W T.I.); BCE MPUHATHIC PEHICHHS TIO0
KUITuA n3zo0pakaroTcst Ha anmapaTypHO-TEXHOJIOTHIECKON cXeMe.

4. O0beM yueOHOM JUCUUIJIMHBI

Bunpr yue6HOM paboThl B 3E B akanmem. yacax
O0mas TpyA0eMKOCTh JMCHHMILIMHBI 10 Y4eOHOMY IIAHY 2 72
AyIMTOpHBIEC 3aAHATHS: 1 36

71a00paTOpHbIE 3aHSTHS 1 36
CamocrosiTesbHast padoTa: 1 36
Buabl koHTpOJIA: 3a4€T ¢ OLEeHKOI
Bunpbr yue6HOM paboThI B 3E | B actponom. gacax
O0mast Tpy10eMKOCTh JUCUMIIMHBI 10 Y4eOHOMY TJIAHY 2 54
AyIMTOpHBIEC 3aAHATHS: 1 27

71a00paTOpHbIE 3aHSTHS 1 27
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CamocrosiTesibHast padora: 1 27

CamocrosiTeJibHOE H3yYeHHEe Pa3/ies10B JUCHUILINHBI 1 27

Buabl koHTpOJIA: 3a4€T ¢ OLeHKOI

AHHOTan U padoyeil NPOrpaMMbpl JUCHHILIMHBI
KypcoBoii npoekT no nnHoBanuoHHbIM matepuasiam (b1.B./1B.10.02)

1. Heap AMCHUNIMHBI — CYIIECTBEHHOE paCIIMpPEHUE, CHCTEMAaTH3allus 3HAHWA B
o0yacTu oOpraHM3alil U YIOpPaBIEHUS pecypcaMd XUMHUYECKMX IPOM3BOJACTB Ha IpUMEpE
O0OBEKTOB, WCIOJIB3YEeMBIX TIPU BBITIOJHEHUH BBIMYCKHON KBaTU(UKAIMOHHOW pabOThI
Oakamnaspa.

Jucuummuaa «KypcoBoii MPOEKT M0 MHHOBAIMOHHBIM MaTepuaiamy MO3BOJSET OCBOUTH
OCHOBHBIE TOJIOKEHHS CIEAYIOUIMX pa3esioB: KOMIUIEKCHBIM aHallu3 W OlIeHKa Lejled u
PECYPCOB XMMHKO-TEXHOJIOTHYECKOT0 MPOIIecca, UCMOIb30BaHNE METOIUYECKOTO 00eCreUeHHUs
3aJa4  ONTUMHU3ALMU  XHUMHKO-TEXHOJOTHMYECKHX  MPOLECCOB B  pecypcocOepexeHUH,
OpPTaHU3AI[MOHHO-D)KOHOMHYECKHE ¥ TEXHOJOTMYECKHe pacdyéThl OOBEKTOB XUMHUYECKOU
TEXHOJIOTMH, NHHOBALUA ¥ KOMMEpPLHAIU3alusl B TEXHOJIOIUH, TECTUPOBaHUE pa3pabOTOK Jis
OIIEHKH 3(PPEKTUBHOCTH UCTIOIF30BAHUSI MHHOBAIIMOHHBIX MAaTEPUAIIOB.

Henu u 3amauu JUCHMIUIMHBI JOCTUTAIOTCS C TIOMOIIBIO:

— TEOPEeTUYECKOW W TPAKTHYECKON TOJArOTOBKH CTYACHTOB B O0JIACTH JHEPro- Hu
pecypcocOepekeHuss XUMUYECKUX, HePTeXUMUUECKUX U OMOTEXHOJIOTUYECKUX ITPOU3BO/ICTB,

— MOJICTHPOBAHUS OPraHU3AIMOHHO-YIIPABICHYECKINX U TEXHOJOTHYECKHUX IMPOIIECCOB
Ha BCEX ATanax *KU3HEHHOT0 [UKJIa (YHKIIMOHUPOBAHUS XUMHUKO-TEXHOJIOTHYECKON CUCTEMBI;

— W3y4YeHHs TPHUHIMIIOB TIPOIECCOB HMHHOBAIIMM M KOMMEpPIHAIU3AlUA OOBEKTOB
XUMHUYECKHX OTpaciieil IPOMBIIUIEHHOCTH

— W3y4YeHHsS TPHUMEPOB MPAKTUYECKOW peau3allii SHEPro- pecypcocOeperaronmx
MPOLIECCOB XUMHUKO-TEXHOJIOTUYECKUX CUCTEM.

2. B pe3yabraTre uU3yYeHUs] AUCHHUILUIMHBI O0y4YawIIUiicd N0 mporpamme
0akaJjlaBpUaTa J0JIKeH:

Ooénadamp cneayomuMU KOMIETEHIIUSIMHU:

— CHOCOOHOCTh OCYHIECTBJIATH TEXHOJOTUYECKUH TMPOLECC B COOTBETCTBUMU C
pEerIaMeHTOM M HCIIOJIb30BaTh TEXHUYECKUE CPEACTBA AJII M3MEPEHHsS] OCHOBHBIX MapaMeTpOB
TEXHOJIOTHYECKOTO TpOoIiecca, CBOMCTB chIpbs U npoaykiuu (I1K-1);

— CIOCOOHOCTh y4YacTBOBATh B COBEPIICHCTBOBAHWU TEXHOJOTUYECKUX IIPOIECCOB C
MO3UIMI PHEPTO- U pecypcocOepekeHnsi, MUHUMH3AIMN BO3ACUCTBUS Ha OKPYXKAIOIIYIO Cpeny
(TIK-2);

— crocOoOHOCTh HUCIOJIb30BATh HOPMATUBHBIE TOKYMEHTHI 110 Ka4eCTBY, CTaHIapTU3AINH
u ceptuukanuu npoaykroB u uznenuit (I1K-4);

— CHOCOOHOCTh BBIOMpATh TEXHMYECKHWE CPEICTBA M TEXHOJIOTWH, HaIpaBlIEHHbIE Ha
MUHUMU3ALUI0 aHTPOIIOTEHHOTO BO3IEHCTBUS Ha OKpyskatomryto cpeny (I1K-5);

— CIIOCOOHOCTH UCIOJIB30BaTh 3JIEMEHTHI SKOJIOr0-9KOHOMUYECKOTO aHaIN3a B CO3JaHUU
9Hepro- u pecypcocoeperaronux texuonoruii (IIK-8);

B pe3ynbrare u3yueHus: AMCUUILTUHBI CTYIAEHT TOJIKEH

3HamMb:

— TPUHIUIBl CHUCTEMHOrO aHalu3a MW MX T[pPUMEHEHHWE B 3aJayax dHepro-
pecypcocOepekeHuss 00bEKTOB XUMUIECKOW TEXHOIOTHH;

—  QIrOpUTMBI  TEXHUKO-DKOHOMHYECKOrOo  aHanu3a  3()PPEeKTUBHOCTH  XUMHUKO-
TEXHOJIOTUYECKHUX CUCTEM;

— CHOCOObl  MpEACTaBIIEHUWS W  HMHTEPOpPETAlMU  Pe3ylbTaTOB  IPOIECCOB
KOMMEPIIMATU3allii THHOBAIIMOHHBIX pa3paboToK;

— OCOOCHHOCTH MPUKIAAHBIX HH)KEHEPHO-TEXHUYECKHX 3a/lad OOBEKTOB XHMHUYECKOM
TEXHOJIOTHH.
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ymembw:

— MPUMEHATh METOJbl KOMMEpPLHAIU3ANN Ha Pa3jJW4HbIX dTalax XU3HEHHOrO IMKJIA
XUMHUKO-TEXHOJIOTHUYECKUX CUCTEM;

— HCIIOJIb30BaTh COBPEMEHHOE METOJINYECKOE 00eCledeHHe TEeXHHKO-IKOHOMUYECKOTO
aHaJIM3a MHHOBALIMOHHBIX XUMUKO-TEXHOJIOTMUYECKUX CUCTEM.

e1aoems:

— IPUHIMIIAMU MOJICIIUPOBAHUSI XUMUKO-TEXHOJIOTUYECKHUX MTPOLIECCOB;

— aJrOPUTMUYECKUM M TPOrpaMMHBIM OOECHEYEHHEM peHIeHHs] OpraHU3alMOHHO-
YIPABJICHUYECKUX, TEXHUKO-IKOHOMUYECKUX U TEXHOJIOTUYECKUX 3a/1ay.

3. Kpartkoe cogep:xanue JUCUMIIMHBI.

Beenenue.

OmnpeneneHne  XMMHUKO-TEXHOJOTMYECKOIO  Ipollecca B COCTaBE€  XHMMKO-
texHonoruueckoit cucremsl (XTC). Llenn u pesynprarsl XTII. Mcnonbp3oBaHne MeTOI0IOTHH
CHUCTEMHOI'O aHaJIu3a.

PazpaboTka opraHu3allnOHHO-TEXHOJIOTHYECKON MOJIEIH.

Omnpenenenue nenei ¥ pecypcoB XMMHUKO-TEXHOJOTHUECKOU cucteMbl. Kitaccudukanms
U XapaKTePUCTUKH PECYpPCOB XUMHUKO-TEXHOJOTMUECKoro mpoiuecca 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 o1ieHKa BIUsAHUE PECYPCOB HA PE3YNbTAT XUMHUKO-TEXHOJIOTMYECKOTO IIpolLiecca.

Cnemudukarnus texnonoruii. Texuonormueckue pacuétel XTII. TexHomormyeckue u
opranuzainoHHo-Texuuueckue mnokazarenn XTC wu  XTII. OntumMusanusi  XMMHKO-
TEXHOJIOTMYECKUX MporeccoB. OnTuMu3MpyeMmble W ONTHUMHU3UPYIOIIME  IEPEMEHHBIE.
TexHomoruueckre ¢ OPraHU3alUOHHO-3KOHOMHYECKHE orpaHudyeHus. OpraHuzanuoHHO-
texHosornueckue mokazarenu XTI m XTC. Ananus, kimaccudukanus W OICHKA BIUSHUS
nokaszareneii Ha pesynbraThl ¢yHkunonupoBanuss XTC. Kpurepunm s¢dextuBHOCTH (115
WHHOBAIIMOHHBIX MaTepuaioB B coctaBe X TC).

TeXHUKO-DKOHOMUYECKHI aHamu3 (DYHKIMOHHUPOBAHUS XHMHKO-TEXHOJIOTHYECKOTO
nporecca

B3auMHoOe BiHMSHUE TEXHMKO-3KOHOMHUYECKHX, OPraHU3alMOHHBIX U TEXHOJIOTHYECKUX
nokazateneid XTC (Ha mpuMepe MHHOBAIIMOHHBIX MaTepuaiioB) Kommeprimanuzanus u Tpanchep
MHHOBAIIMOHHBIX TEXHOJIOTHl. [IpakTuueckas peanuzanus. Amnanuz CpEeJICTB
KoMMepruanu3anuu  TexHomoruid. KowmmekcHas onenka pecypcoB XTC kak  (akTopoB
KOMMEpIMATU3alid U TpaHchepa TEXHOJIOTUH C Y4ETOM HCHOJIB30BaHUS WHHOBAIIMOHHBIX
MaTtepuanoB. Peanu3anus TEXHUKO-9KOHOMUYECKUX PEIIEHN HHHOBAIMOHHBIX TEXHOJIOTHI

4. O0beM yueOHOM JUCUUIJIMHBI

Bunpr yue6HOM paboThl B 3E B akanmem. yacax

O0mas TpyA0eMKOCTh JMCHHMILIMHBI 10 Y4eOHOMY IIAHY 2 72

AyIMTOpHBIEC 3aAHATHS: 1 36
71a00paTOpHbIE 3aHSTHS 1 36

CamocrosiTesbHast padoTa: 1 36

Buabl koHTpOJIA: 3a4€T ¢ OLEeHKOM

Bunpr yue6HOM paboThl B 3E | B actponom. gacax

O0mast Tpy10eMKOCTh JUCUMIIMHBI 10 Y4eOHOMY TJIAHY 2 54

AyIMTOpHBIEC 3aAHATHS: 1 27
71a00paTOpHbIE 3aHSTHS 1 27

CamocrosiTesbHast padoTa: 1 27

142



CamocTosiTeJIbHOE H3y4YeHHe Pa3/iesi0B T CHUTITHHbBI 1 | 27

Buabl KOHTpOJIA: 3a4éT ¢ omeHkKoM

4.5. IlpakTuKu
AHHOTaNUA padoyeid mMporpaMmbl

YyeOHasi NIpakTUKA: NPAKTHKA MO MOJYYeHHI0 NEPBUYHBIX MTPOPecCHOHATbLHBIX YMEHUH U

HABBIKOB, B TOM YHCJIe B TOM YHCJe NePBUYHbIX YMEHH U HABBIKOB HAYYHO-

uccjaenoBarTeabckoi aesareabnoctu (b2.B.01 (V)).

1. Ieabl0 mNpOXOXKACHUS YUEeOHOH MPAKTUKH SBISAETCS IMOJydyeHHe OakaJaBpaMu
MEePBUYHBIX MPOGECCHOHATHHBIX YMEHUN M HABBIKOB. YUueOHas MPaKTHKa MOXET MTPOBOIUTHCS B
CTPYKTYPHBIX TOJpa3aeseHusx yHuBepcutera. CpokHM TPOXOKIACHHUS Yy4eOHOW MpPaKTUKU

YCTaHaBJIMBAIOTCS B COOTBETCTBUU € Y4€OHBIM IJIAHOM HOJATOTOBKH.
2. B pe3yiabTrare NPOXOXKICHUSI TMNPAKTHKH O0y4YalOUIMiicsi 10 NporpamMme

0akaJjiaBpUaTa J0JIKeH :
oénademsp CIeNyIOIMMHA KOMIETCHIUSMU:
CIIOCOOHOCTBIO  OCYIIECTBIIATH

TEXHOJIOTNYECKUN

poIIecc

B COOTBETCTBHH C

PECrIIaMCHTOM U HCIIOJIB30BATh TCXHUUYCCKHUE CPCACTBA IAJId U3MCPCHHA OCHOBHBIX ITApaMCTPOB
TEXHOJIOTHYECKOTO TPOoIiecca, CBOMCTB chIpbs U npoaykiuu (I1K-1);

CIOCOOHOCTBIO ~ CIEAWTh 32  BBINOJHEHMEM TPABWJI TEXHUKHM  O€30MacHOCTH,
IIPOM3BOJICTBEHHON CAaHUTapuy, IOXKAapHOH O€30MacHOCTH W HOPM OXpaHbl Tpylda Ha
npennpusatusax (I11K-6);

OPUPOJHBIX  Cpel,  HCHOJb30BaTh  KOMIIBIOTEPHBIE  CpEICTBA B HAy4dHO-
uccienoarensckoit padore (I1K-14);

CIOCOOHOCTBIO  IUIAHUPOBaTh  AKCIEPUMEHTAIbHbIE  MCCIEJOBAaHUSA,  IOJYy4YarTh,
00pabaTbIBaTh U aHAJTU3UPOBATh MoNydeHHble pe3ynbTaThl (I1K-15);

3. Kpartkoe cogep:xanue JUCUMIIMHBI.

VYuebHas MpakTHKa MOXET IPOBOIUTHCS CTPYKTYPHBIX  NOAPAa3AEICHUIX

yHuBepcutTeTa. CpoKU MPOXOXKJIEHUS YUeOHOM MPaKTUKW YCTaHABIMBAIOTCS B COOTBETCTBUU C

y‘-Ie6HI>IM IIJTaHOM IIOAT'OTOBKH.

4 O0BLeM TUCHUILIUHBI

O0beM
Bunsl yueOHoM paboThI B 3a4eTHBIX B akazem.
CAHHUILIaX qacax
O01mas Tpy10eMKOCTh TUCHUILUIUHBI 10 Y4eOHOMY 3,0 108
IUIAHY
AyJAUTOpPHBbIE 3AHATHS: - -
CamocrositesabHas padora (CP): 3,0 108
NuauBunyanbHOE 3a1aHUE 0,5 18
CamocTosiTeTbHOE OCBOCHUE 3HAHUMN, YMEHUUN U 2,5 90
HaBBIKOB 10 IpOrpaMMe y4eOHOW MPaKTUKU
Bua KoHTpOJIA: 3a4eT / IK3aMeH 3a4deT ¢ OLEHKOM

Ob6beMm
Bunbl yue6HOM paboThI B 3aueTHBIX B acTpoHOM.
CAUHUIIaX qacax
O01mas Tpy10eMKOCTh TUCHHUILUIUHBI 10 Y4eOHOMY 3,0 81
IUIAHY
AyJAUTOpPHBbIE 3AHATHS: - -
CamocrositesbHas padora (CP): 3,0 81
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NuauBunyanpHOE 3a1aHUE 0,5 13,5
CamocrosiTenbHOE OCBOCHUE 3HAaHUM, YMEHUU U 2,5 67,5
HaBBIKOB I10 TTpOorpamMMe yu4eOHOM MPAKTUKH

Buja koHTpoOJISi: 3a4eT / IK3aMeH 3adeT ¢ OLEHKOH

AHHOTaNUA padoyeil mMporpaMmbl
IIpou3BoaCTBEHHAS MPAKTUKA: MPAKTHKA 110 MOJYYeHUI0 NPO(ecCHOHAIbHBIX YMEHUH U
onbITa podeccuonaabHoii geareabHoctu (B2.B.03(I1))

1. Heabro npor3BOACTBEHHON MPAKTHUKH SIBISETCS MOJIyYCHHE OaKataBpaMu MEPBUIHOTO
OTIbITa PO ECCUOHATLHOMN IEATEIIEHOCTH.

2. B pesyabraTe mnpoXoxIeHHs] TMNPAKTHKH O0y4YalIIHUHCA MO0 MporpamMmme
O0akaJlaBpHaTAa J10JI/KEH:

061a0emp CIETYIOINMU KOMIETEHIUSIMHU:

- 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);

- CIOCOOHOCTBIO HCIOJB30BAaTh COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTHUH,
IpOBOIUTH 00pabOTKY MH(OPMAIMK C UCIOIB30BAHUEM MPHUKIAIHBIX IPOrpaMM M 0a3 JTaHHBIX
JUIsL pacueTa TEXHOJOTHYECKUX MapaMeTpoB OOOPYIOBAHMSI U MOHMTOPUHIA MPUPOAHBIX Cpell
(IIK-3);

- CIOCOOHOCTBIO ~ HCIIOJIb30BaTh ~HOPMAaTHUBHBIC JIOKYMEHTHl IO  KayecTBY,
CTaHJApTH3AIMU U cepTUUKAIK MpoaykToB u m3aenuii (I11K-4);

- TOTOBHOCTBIO  OOOCHOBBIBaTh KOHKPETHBIE TEXHMYECKHE pEUIeHHs] MpH
pa3paboTKe TEXHOJOTMYECKUX MPOIECCOB; BBHIOMPATh TEXHUYECKHUE CPEACTBA U TEXHOJIOTHH,
HalpaBJIeHHbIE HA MUHUMHU3AIIUIO aHTPOIIOTE€HHOTO BO3ACHCTBHS Ha OKpyxkarouryto cpeny (ITK-
5);

- CIIOCOOHOCTBIO 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 TEXHUUYECKOTO
COCTOSIHUSI 000pYyAOBaHuUs U NporpaMmHbIX cpeacts (I1K-7);

- CMOCOOHOCTBIO HCIOJB30BATh 3JEMEHTHl JKOJIOT0-3KOHOMHUYECKOTO aHalu3a B
CO3JIaHUM HEpro- u pecypcocodeperarommx rextonoruit (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, MHCIOJNb30BaTh KOMIIBIOTEPHBIE CpEACTBA B  HAy4dHO-
uccienoarensckoit padore (I1K-14);

- CIOCOOHOCTBIO TUIAHUPOBATh JKCIIEPUMEHTAIBHBIE HCCIIEOBAaHUS, IOTY4YaTh,
00pabaTbIBaTh U aHAJTU3UPOBATh MoNydeHHbIe pe3ynbTathl (I1K-15);

- CIIOCOOHOCTBIO MOJENIMPOBATh 3HEPro- U pecypcocOeperaronme Mporecchl B
npomsiiieHHoctH (I1K-16).

3 Kparkoe coaepxaHue TeXHOJOTHYECKON MPAKTUKHU

3aKkperuieHue TEOPEeTHUECKUX 3HaHUM, IMONyYCHHBIX OOYUYalOIIMMUCS NpU H3Y4YCHHH
nmporpamMmbl OakajiaBpuara

4 O0BLeM TUCHUIITHHEI
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0O0beM

Bugp! yaeOHOM paboTh B 3a4eTHBIX B akazmewm.
eANHUIIAX gacax
O0mast Tpy10eMKOCTh JUCUMILIMHBI 10 y4eOHOMY 3,0 108
TUIAHY
AyIMTOpPHbIE 3aHATHS: - -
CamocrositesbHas padora (CP): 3,0 108
NunuBuyansHOE 3a1aHUE 0,5 18
CaMocTOATEIbHOE OCBOCHNE 3HAaHUMN, YMEHUHN U 2,5 36
HABBIKOB 110 IpOrpaMMe MPOU3BOJICTBEHHON MPAKTUKHI
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3adeT ¢ OIEHKOH

O0bem
Bunpl yueOHOM paboThI B 3aueTHbIX B acTpoHOM.
eANHUIIAX yacax
O0mast Tpy10eMKOCTh JUCUMILIMHBI 10 y4eOHOMY 3,0 81
TUIAHY
AyIMTOpPHbIE 3aHATHS: - -
CamocrositesabHas padora (CP): 3,0 81
NunuBuyansHOE 3a1aHUE 0,5 13,5
CamocTrosiTeTbHOE OCBOCHHE 3HAHUN, YMEHUH 1 2,5 67,5
HABBIKOB 110 IPOrpaMMe MPOU3BOJCTBEHHON MPAKTUKHI
Bua koHTpoOJIA: 3aUueT / IK3aMeH 3adeT ¢ OLEHKOM

AHHOTanuA padoyei MporpaMmmbl
IIpousBoacTBeHHAs MIPAKTHKA: HAYYHO-UCCJIe0BaTeabckas padora (b2.B.02 (H))

1. [eabl0 HaydHBIX HCCIECNOBAHHWM sBIsETCA (opMuUpoBaHHE MPOPECCHOHAIBHOTO
OTIBITAa CAMOCTOSITENIFHOTO BEICHUS HAYYHBIX HCCIIEIOBAHUN.

2. B pe3yabTare BbINOJHEHUS] HAYYHO-MCCJIE0BATEIbCKON padoThl 00y4yaromuiicst
10 mporpamMMe 0aKajaBpuaTa J0JKeH:

061a0emp CIETYIOIUMU KOMIETEHIIUSIMHU:
- CIIOCOOHOCTBIO ~ OCYILECTBISITh  TEXHOJIOTMYECKUH TMpolecc B  COOTBETCTBHUH C
peraaMeHToOM M HCIOJIb30BaTh TEXHUYECKHE CPEACTBA AJI M3MEPEHHs] OCHOBHBIX MapaMeTpoB
TEXHOJIOTHYECKOI0 IIpoLecca, CBOMCTB ChIpbs M npoaykuuu (I1K-1);
- CIIOCOOHOCTBIO y4acTBOBaTb B COBEPLICHCTBOBAHMM TEXHOJOTHYECKUX IPOLIECCOB C
MO3UIUI HEPTO- U pecypcocOepekeHsi, MUHUMH3AIMN BO3ACUCTBUS Ha OKPYXKAIOIIYIO Cpeny
(TIK-2);
- CIIOCOOHOCTBIO UCIOJIB30BATH COBPEMEHHBIE MH(OPMALIMOHHbBIE TEXHOJIOTHH, TPOBOIUTh
00paboTKy HH(OPMAITUH C UCIIOIB30BAaHUEM IPUKJIAIHBIX MPOrpaMM U 0a3 TaHHBIX Ul pacyera
TEXHOJIOTHYECKUX IMapaMeTpoB 000pyI0BaHU U MOHUTOpHUHTA TTpUpoaHbIX cpen ([TK-3);
- CIOCOOHOCTBIO MCIOJIb30BaTh HOPMATUBHBIE TOKYMEHTHI M0 KauecTBY, CTaHAApTU3ALNN
u ceprudukanuy npoaykToB u u3aenuit (I11K-4);
- TOTOBHOCTBIO OOOCHOBBIBaTh KOHKPETHBIE TEXHUYECKHE pELIEHUs MpH pa3padoTke
TEXHOJIOTUYECKUX MPOIIECCOB; BHIOUPATh TEXHUYECKUE CPEJICTBA U TEXHOJIOTUH, HAlIPABJICHHbIE
Ha MUHUMHM3AIIMIO aHTPOIIOTEHHOT'0 BO3ACHCTBHS Ha okpyxkatomyto cpeay (I1K-5);
- CIIOCOOHOCTBIO ~ CJEIUTh 3a  BBIIOJIHEHHEM TMPaBHJI TEXHUKH  O€30MacHOCTH,
MPOU3BOJCTBEHHOW CaHUTapUM, MOXKAapHOW O€30macHOCTM W HOPM OXpaHbl Tpylda Ha
npennpusatusax (I11K-6);
- TOTOBHOCTBIO OCBaMBaTh U IKCIUTyaTHPOBAaTh HOBOE 000OpyNOBaHME, IPHHUMATh y4acTue
B HAQJIOXUBAHUHU, TEXHUYECKHX OCMOTpax, TEKYIIMX PEMOHTaX, MPOBEPKE TEXHUYECKOIO
COCTOSIHUSI 000pYyAOBaHuUs U nporpaMmHbIX cpeacts (I1K-7);
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- CIIOCOOHOCTBIO MCIIOB30BAaTh JIEMEHTHI SKOJIOT0-9KOHOMUUYECKOr0 aHalIu3a B CO3JaHUU
sHepro- u pecypcocoeperatonux texuonoruit (IIK-8);
- TOTOBHOCTBIO ~ HM3y4aThb  HAyYHO-TEXHHYECKYI0  HMH(OpMAIMIO,  aHAJIU3HPOBATh
OTEUYECTBEHHBIN U 3apyOeKHBIN ONBIT 0 TemaTuke uccienoBanuii (ITK-13);
- CIIOCOOHOCTBIO TPUMEHATH COBPEMEHHBIE METO/bl HCCIEIOBAHUS TEXHOJIOTUYECKUX
IIPOLIECCOB U
- OPUPOJHBIX  CpEl,  HCIOJIB30BAThb  KOMIBIOTEPHBIE  CPEACTBA B HAy4dHO-
uccienoBarenbckoi padore (I1K-14);
- CIOCOOHOCTBIO  IUIAHUPOBATh  AKCIEPUMEHTAIbHbIE  MCCIEJOBAaHUSA,  IOJYy4YarTh,
00pabaTbIBaTh U aHAJTM3UPOBATh MoNydeHHble pe3ynbTatsl (I1K-15);
- CIOCOOHOCTBIO  MOJICIMPOBAaTh JHEPro- M  pecypcocOeperaroniye Mpouecchl B
npomsinuieHHocTH (I1K-16).

3 Kparkoe cogepxanue

Hayunsle uccinenoBanus o TeMe BBITYCKHON KBaTM(PUKAIIMOHHOM paboThI.

4 O0BLeM TUCHUIIINHBI

o Ob6beMm
Bunpl yue6HO# paboThI
B 3E B akajnem. yacax
O0mast Tpy10eMKOCTh JUCUMIIMHBI 10 Y4eOHOMY IJIAHY 3,0 108
AyAUTOpPHBbIE 3aHATHS: - -
CamocrositesbHas padora (CP): 3,0 108
NunuBuyansHOE 3a1aHUE 1,0 36
CaMOoCTOSATEIbHOE OCBOEHUE 3HAHUI, YMEHUI 1 HABBIKOB 2,0 72
Bua KoHTpOJIA: 3a4eT / IK3aMeH 3auer
O6Bem
Bugpl yue6HOM pabOTHI B 3aueTHBIX B acTpoHOM.
eANHUIIAX yacax
O0mast Tpy10eMKOCTh JUCUMILIMHBI 10 y4eOHOMY 3,0 81
TUIAHY
AyAUTOpPHBbIE 3aHATHS: - -
CamocrositesbHas padora (CP): 3,0 81
WunuBuayanpHOE 3aaHUE 1,0 27
CaMOoCTOsITETbHOE OCBOCHUE 3HAHUMN, YMEHUN U 2,0 54
HABBIKOB I10 TPOTrpamMMe MPEAIUIIIOMHON MPAKTHKU
Bua koHTpoOJIA: 3aueT / IK3aMeH 3auer

AHHOTaNUA padoyeid MporpaMmbl
IIpenauniomuas npaktuka (b2.B.04 (II)).

1. Heab mpeqaUIUIOMHON TPAKTHUKU - BBIOJHEHUE BBIMTYCKHON KBamU(pUKAIMOHHOU
paboOTBl W TEMaTUYeCKH CBs3aHA C BBITYCKHOW KBaldu(UKAIIMOHHOW padoTtoi. OObem
MpEeAIUIUIOMHON npakTuku coctaniseT 324 yaca (9 3ET).

2. B pe3yabraTe mnpoXoxIeHHs] MNPAKTHKH O0yYalIIHUHCA MO0 MporpamMmme
0akajaBpHaTa J0JKEH OBJIAJAETh CJeTYIOIMMA KOMIETeHIHAMM:

- CIIOCOOHOCTBIO OCYIIECTBIISTh TEXHOJOTUYECKUI MPOIECC B COOTBETCTBUU C
perJaMeHToOM M HCIOJIb30BAaTh TEXHUYECKHE CPEACTBA AJII M3MEPEHHs] OCHOBHBIX MapaMeTpoOB
TEXHOJIOTHYECKOI0 ITpoLecca, CBOMCTB ChIpbs U npoaykuuu (11K-1);

- CIOCOOHOCTBIO YUaCTBOBATh B COBEPIICHCTBOBAHUN TEXHOJIOTHYECKHUX MPOIIECCOB
C TIO3UIINH SHEPTO- U PECYPCOCOSPeKEHIS, MUHIMU3AINH BO3ICHCTBUS HA OKPYKAIOIIYIO CPEey
(IIK-2);
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- CIOCOOHOCTBIO HCIOJb30BATh COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOIHUH,
IPOBOIUTH 00pabOTKY MH(OPMAIMK C UCIOJIB30BAHUEM MPHUKIAIHBIX IPOrpaMM M 0a3 JTaHHBIX
JUI pacyeTa TEXHOJIOTMYECKUX MapaMeTpoB OOOPYAOBAaHUS MU MOHUTOPHMHIA HMPUPOIHBIX CPEX
(IIK-3);

- CIOCOOHOCTBIO ~ MCIIOJIb30BaTh ~HOPMAaTHBHBIE JIOKYMEHTHl IO  KayecTBY,
CTaHAapTH3aIuu U cepTudukauu npoayktos u uzaenuii (I1K-4);

- TOTOBHOCTBbIO  OOOCHOBBIBAaTh KOHKPETHBIE TEXHHYECKHE pEIICHHs IpU
pa3paboTKe TEXHOJOTMYECKUX IPOLECCOB; BBIOMpPATh TEXHUYECKHE CPEICTBA M TEXHOJOIHH,
HarpaBJIeHHbIE HA MUHUMHU3AIIUIO aHTPOIIOTE€HHOTO BO3ACHCTBHS Ha OKpyxkarouryto cpeny (ITK-
5);

- CIOCOOHOCTBIO CJEIUTh 3a BBIOJHEHUEM IIPaBWJ TEXHUKH O€30IacHOCTH,
IIPOM3BOJICTBEHHON CAaHUTapuy, IOXKapHOH O€30MacHOCTH W HOPM OXpaHbl TpyJa Ha
npennpusatusax (I11K-6);

- TOTOBHOCTBIO OCBAaWBAaTh M IKCIUTyaTUPOBaTh HOBOE 00OpyIOBaHME, NPUHUMATh
y4acTHe B HAIXKUBAaHUM, TEXHUUYECKUX OCMOTPaX, TEKYIUX PEMOHTAX, IPOBEPKE TEXHUUECKOTO
COCTOSIHUSI 000pYyAOBaHuUs U nporpaMmHbIX cpeacts (I1K-7);

- CIOCOOHOCTBIO HCIOJB30BATH 3JEMEHTHl JKOJIOT0-3KOHOMHUYECKOTO aHalu3a B
CO3IaHMHU PHEPTo- U pecypcocOeperatonux texHonoruit (I1K-8);

- TOTOBHOCTBIO M3y4aTh HAayYHO-TEXHHYECKYI0 HWH(POpPMAILMIO, aHAIU3UPOBATH
OTEUYECTBEHHBIN U 3apyOeKHBIN OMBIT 0 TemaTuke uccnenoBanuii (ITK-13);

- CIIOCOOHOCTBIO PUMEHSTh COBpPEMEHHBIE METOBI UCCIICTIOBAHUS
TEXHOJIOTUYECKUX MTPOLIECCOB U

- INPUPOJHBIX  CpEl, MCIOJIb30BaTh KOMIIBIOTEpHBIE CpPEACTBA B  HAy4yHO-
uccienoBarenbckoit padore (I1K-14);

- CIOCOOHOCTBIO IUIAHUPOBATh 3KCIIEPUMEHTAIbHBIE HCCIIEOBAaHUs, II0JIy4arTh,
00pabaTbIBaTh U aHAJTU3UPOBATh MoNydeHHbIe pe3ynbTatsl (I1K-15);

- CIIOCOOHOCTBIO MOJENIMPOBATh 3HEPro- U pecypcocOeperaronme Mporecchl B
npomsiiieHHoctH (I1K-16).

3 Kparkoe coaepxanue npeIuiiOMHOH NMPaKTUKH

[Ipuobperenne 3HaHWII W HABBIKOB 0 OpPraHM3ALMU U YIPABICHUIO OTACIHHBIMU
JTalaMu 1 porpaMMaMu IPOBEIEHUS HayYHbIX UCCIEIOBAHUI U TEXHUYECKUX Pa3padOTOK.

W3ydenne 5SKOHOMHUKM M OpraHM3alUU TPOU3BOJCTBA, OXPAaHBl TPYAd, OXPAHBI
OKpYy’Kalolled cpenbl, Mep TEXHUKH O€30MacHOCTH B MacIITabax OTIEJIEHUs, Yy4acTka
PEIIPUSATHSL.

[ToaroToBka HMCXOOHBIX JAaHHBIX Ui BBIIOJIHEHUS BBIIYCKHOM KBalM()PUKALMOHHOM
paboThI.

4 O0beM npeIuIJIOMHOM NPAKTHKH

O0bem
Bugpl yue6HOM pabOTHI B 3aueTHBIX B akaznewm.
eAMHUIIAX yacax
O0mast Tpy10eMKOCTh JUCUMILIMHBI 10 y4eOHOMY 9,0 324
TUIAHY
AyIMTOpPHbIE 3aHATHSL: - -
CamocrositesbHas padora (CP): 9,0 324
WunuBuayanpHOE 3aaHUE 1,0 36
CaMOoCTOsITETbHOE OCBOCHUE 3HAHUMN, YMEHUMN U 8,0 288
HABBIKOB I10 TPOTrpamMMe MPeAIUIIIOMHON MPAKTHKU
Bua koHTpoJIA: 3aueT / IK3aMeH 3adeT ¢ OLEHKOM
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O0bem
Bunpl yueOHOM paboThI B 3aueTHbIX B acTpoHOM.
eANHUIIAX gacax
O0mast Tpy10eMKOCTh JUCUMILIMHBI 10 y4eOHOMY 9,0 243
TUIAHY
AyIMTOpPHbIE 3aHATHS: - -
CamocrositesbHas padora (CP): 9,0 243
NunuBuyansHOE 3a1aHUE 1,0 27
CaMocTOATEIbHOE OCBOCHNE 3HAaHUMN, YMEHUHN U 8,0 216
HABBIKOB 110 IpOrpaMMe NpeJANILIOMHON MPAKTHKU
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3adeT ¢ OIEHKOH

AHHOTanuA padoyeil MpoOrpaMmmbl
3amuTa BHINYCKHON KBAJN(PUKANMOHHOI padoThl, BKJIKYasi MOATOTOBKY K MpoIeaype
3amMThHI 1 mpouenypy 3ammthl (b3.5.01)

1. Leap rocynapcTBeHHON HMTOrOBOW aTTeCTAIIMM — OOBEKTHUBHAS OIICHKA YPOBHS
c(hOpMUPOBAHHOCTH  OOIIEKYJIbTYPHBIX, OOIMIENPOPECCHOHANBHBIX U  MPOodhecCHOHATBHBIX
KOMITETEHIIMI BBITYCKHUKA YHUBEPCUTETA, €M0 TOTOBHOCTH K BBIIMOJIHEHHIO PO(ECCHOHATBHBIX
3ajad.

3agauMm rocy1apcTBeHHOW HWTOrOBOil aTTeCTAMM — YCTAaHOBJIEHHE COOTBETCTBUS
COJIEpXKaHUs, YPOBHS M KauecTBa TMOJATOTOBKM BBIMyCKHHKa TpeboBanusm DPI'OC BO;
MOTHBAIIHSI BBITYCKHUKOB Ha JlalbHEHIee MOBBIIICHUE YPOBHSI KOMIETCHTHOCTH B M30paHHOU
chepe npodeccnoHaATBHON ACATEIHPHOCTH HAa OCHOBE YIIYOJICHUS M PACIIUPEHHS MOTYYCHHBIX
3HAaHUH W HaBBIKOB IIyTeM IMPOJOJDKEHHUS IO3HABATENBbHOM JeATeNbHOCTH B cdepe
MPAKTUYECKOTO MPUMEHEHUS 3HAHUM 1 KOMITETCHIUMA.

2. BbInycKHHK, OCBOMBHIMH MporpamMmy 0akajaBpuara, [I0JUKeH 00Ja1aTh
CIeyIOIIUMH KOMIEeTEeHIUSIMH:

- CHOCOOHOCTBIO HCIOJB30BaTh OCHOBBI (PruIOCOPCKMX 3HAHUU s (HOPMHPOBAHMS
MHUpoBo33peHdeckoit mozumun (OK-1);

- CIIOCOOHOCTHIO aHAJIM3UPOBATh OCHOBHBIE 3Talbl U 3aKOHOMEPHOCTH HCTOPHUYECKOTO
pa3BuTHs 001IecTBa A1t POPMHUPOBaHUs TpakaaHckoi mozunuu (OK-2);

- CIIOCOOHOCTBHIO MCIOJIB30BAaTh OCHOBBI IKOHOMHUYECKMX 3HAHUN B pa3lUYHbIX chepax
xusHeaesTenbHoctu (OK-3);

- CIOCOOHOCTBIO MCMOJIb30BaTh OCHOBBI TPABOBBIX 3HAHWW B pa3iIMuHBIX cdepax
xusHenestensHoctu (OK-4);

- CHOCOOHOCTBI0O K KOMMYHHUKALIUM B YCTHOW M MUCBMEHHOW (hopMax Ha pyCcCCKOM U
WHOCTPAHHOM  sI3BIKaX JUIA  PEIICHUs 3alad  MEKIMYHOCTHOTO U MEXKYIBTYPHOTO
B3aumoeicteus (OK-5);

- CHOCOOHOCTBIO paboTaTh B KOJUIEKTHBE, TOJIEPAHTHO BOCHPHUHUMATH COIUAIIBHBIE,
ATHUYECKHE, KOH(PECCHOHANIbHBIC U KyIbTypHBIC paziuuus (OK-6);

- CITIOCOOHOCTHIO K CaMOOpraHu3a u camoodpaszobanuio (OK-7);

- CHOCOOHOCTBIO HCIIONIB30BaTh METOJABl M CpPeACTBAa (DU3MUECKOW KYJIbTYpBI IS
o0ecrieyeHns MOTHOLEHHOH COIMaIbHOM U podeccnonanbHoi aesTensHocTH (OK-8);

- CIIOCOOHOCTBIO MCIIOIB30BATh MPUEMBI MTEPBOM MOMOIIN, METO/ABI 3AIUTHI B YCIOBUSIX
ype3Bbluaiinbix curyanuii (OK-9).

- CIIOCOOHOCTBIO pelIaTh CTaHAapTHBIE 3aaud Mpo(ecCHOHANBHOM NEesATENbHOCTH Ha
OCHOBE MH(OPMAITMOHHON U OUOIHOrpaduuecKoil KyabTyphbl C IPUMEHEHHEM HH(POPMALIMOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJOTHMM M C Yy4eTOM OCHOBHBIX TpeOoBaHMI HH(DOPMALIMOHHON
6e3omacuoctu (OITK-1);

- CIIOCOOHOCTBHIO MCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JIHCHUIUIMH B
npoeCcCUOHATBHON  AEATENbHOCTH, NPUMEHSATh METOJAbl MAaTeMaTH4YecKOro aHalu3a u
MOJICIIUPOBAHUS, TEOPETUUECKOTO U dKCTIepuMeHTaIbHOTO nccienoBanus (OITK-2);
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- CITIOCOOHOCTBIO UCIIOIb30BATh OCHOBHBIC €CTECTBCHHOHAYYHBIEC 3aKOHBI [T TOHUMAaHUS
OKpy>Karotiero mupa u ssieauii npupoast (OI1K-3);

- CIIOCOOHOCTBIO OCYIIECTBIATh TEXHOJOTMYECKHH IpPOLECC B COOTBETCTBUH C
peraaMeHToOM M HCIOJIb30BAaTh TEXHUYECKHE CPEACTBA AJI M3MEPEHHs] OCHOBHBIX MapaMeTpoOB
TEXHOJIOTMYECKOI0 ITpoLecca, CBOMCTB ChIpbs U npoaykuuu (11K-1);

- CIOCOOHOCTBIO y4acCTBOBAaTh B COBEPIICHCTBOBAHWU TEXHOJIOTMYECKUX IMPOLECCOB C
MO3HLIMN PHEPTo- U pecypcocOepekeHusl, MUHUMH3AlUK BO3ACUCTBUS Ha OKPYKAIOUIYIO CPEIy
(IIK-2);

- CIIOCOOHOCTBIO HCHOJB30BATh COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOIHH,
MPOBOJIUTH 00pa0OTKy MH(POPMAIIMK C UCIOJIB30BAHUEM MPHUKIAAHBIX MPOrpaMM U 0a3 JaHHBIX
JUIS pacdeTa TEXHOJOTMYECKHX MapaMeTpoB OOOPYAOBAaHUS M MOHUTOPHMHIA MPUPOIHBIX CPEXd
(IIK-3);

- CIIOCOOHOCTBIO UCTOIB30BATh HOPMATUBHBIE JOKYMEHTHI IO KaYeCTBY, CTaHAapPTU3ALIUU
u ceprudukanuy npoaykToB u u3aenui (I11K-4);

- TOTOBHOCTHIO OOOCHOBBIBATH KOHKPETHBIE TEXHHYECKHE DELICHHS TpH pa3padboTKe
TEXHOJIOTMYECKHUX MPOIIECCOB; BHIOMpATh TEXHUUECKUE CPEJCTBA U TEXHOJIOTHH, HAlpaBiICHHbIC
Ha MUHUMH3AIUI0 aHTPOTIOTEHHOTO BO3/ICHCTBUS Ha OKpyxkatomlyto cpeny (ITK-5);

- CHOCOOHOCTBIO CIIEUTh 3a BBINOJHEHHEM NPaBHJI TEXHUKU O€30MacHOCTH,
NPOM3BOJICTBEHHON CaHUTapuH, IOXKapHOH Oe30macHOCTH W HOPM OXpaHbl TpyJda Ha
npeanpusTusax (I1K-6);

- TOTOBHOCTBIO OCBaMBaTh M 3KCIUIyaTHPOBAaTh HOBOE OOOpYJIOBaHUE, NPUHHMATh
y4acTue B HATaKMBAHUU, TEXHUYECKUX OCMOTpaX, TEKYIIMX PEMOHTaX, MPOBEPKE TEXHUUYECKOTO
COCTOSIHUSI 000pYyAOBaHuUs U nporpaMmHbIX cpeacts (I1K-7);

- CHOCOOHOCTBIO HCIIOJIB30BAaTh DJIEMEHTHl JKOJOr0-dKOHOMHUYECKOTO aHalu3a B
CO3JIaHUM HEPro- u pecypcocodeperaronmx rexuonoruit (I1K-8);

- TOTOBHOCTHIO M3y4aTh HAay4YHO-TEXHHYECKYI0 HH(POpMAIHUIO, aHAIU3UPOBAThH
OTEUYECTBEHHBII U 3apyOeKHBIN ONBIT 0 TemaTuke uccienoBanuii (ITK-13);

- CIIOCOOHOCTHIO MPUMEHSATH COBPEMEHHBIE METO/bl MCCIEAOBAHUS TEXHOJOTHYECKUX
IpPOIIECCOB M MPUPOIHBIX CpEJA, HCHOJIb30BaTh KOMITBIOTEPHBIE CpEICTBA B HAy4dHO-
uccienoBarenbckoit padore (I1K-14);

- CIIOCOOHOCTBIO IUIAHUPOBATh JKCIEPUMEHTAIBHBIE MCCIEJOBAaHUS, IOJIYyYarTh,
00pabaThIBaTh M aHAIM3UPOBATH MoJydeHHbIE pe3ynbTathl (I1IK-15);

- CIIOCOOHOCTBIO MOJETHPOBATh SHEPro- M pecypcocOeperaromye Mpolecch B
npombiniuieHHocTH (I1K-16);

3aBepIuaronMM 3TaroM oOyueHHs! Mo HampasieHuto noarotoBku 18.03.02 Duepro- u
pecypcocOeperaromiie Iporecchl B XMMUUECKON TEXHOIOTHH, HEPTEXUMUN U OMOTEXHOJIOTHH,
npodmno «ParoHanbHOE UCIOIB30BAHUE CHIPHEBBIX M SHEPIEeTUYECKHX PECYPCOB» SBISETCS
3aIMTa BBHITYCKHON KBAIM(UKAIIMOHHON pabOThI OakaiaBpa.

B pesynbrare npoxoxaeHusi rocyJapCTBEHHON HWTOTOBOM aTTecTaluy (BBITOJIHEHHS
BBITTYCKHOM KBAJIM(PUKAIIMOHHON paOOThI) CTYICHT JOJIKEH:

3Hamp:

— TMOPSIIOK OpraHM3alluy, IJIAHUPOBAaHUS M MPOBEIEHHUS HAay4YHO-HCCIIEI0BATEIbCKUX
paboT C UCTIONB30BAaHUEM MOCIIEHUX HAYYHO-TEXHUUYECKUX JOCTI)KEHUN B JaHHOM 001acTu;

—  (PMBHKO-XUMHUYECKUE OCHOBBI TEXHOJIOTHI B 00JIACTH OXpaHbl OKPYKAIOIIEH CpeIbl U
palMoHaIFHOTO UCTIOIb30BAHUS PUPOIHBIX PECYPCOB;

— OCHOBHbIE TPeOOBaHUS K MPEJCTABICHUIO PE3YIbTATOB MPOBEIEHHOTO UCCIIEIOBAHUS
B BUJIC HAYYHOT'O OTYETAa, CTAThH HIIU JOKIA/A;

ymembs:

—  CaMOCTOSITENIPHO BBISIBJIATH MEPCICKTHUBHBIC HANPABICHUS HAYYHBIX HCCIICIOBaHUM,
00OCHOBBIBAaTh AKTYaJIbHOCTh, TEOPETUYECKYI0 M MPAKTHYECKYI0 3HAYUMOCTH IPOOJIEMBI,
IPOBOAMTH JKCIEPUMEHTANbHbIE HCCIENOBAaHUS, aHAIM3UPOBATh U  HMHTEPIPETUPOBATH
NOJIyYCHHBIE PE3YJIbTAThI;
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— OCYIIECTBIISITh MOUCK, 00pabOTKY M aHAJIN3 HAYYHO-TEXHUYECKOH HMH(pOpMaIMU 1O
TeMe BBINOIHSIEMON paboThl, B TOM YKCJIE C TPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA;

— paboTraTh Ha COBPEMEHHBIX MPUOOPAX, OPraHU30BHIBATH MPOBEJCHUE SKCIIEPUMEHTOB
U MCTIBITaHUH, TPOBOIUTH UX 00pabOTKY M aHAIM3UPOBATH PE3YNIbTATHI;

— pa3pabaTbIBaTh pEKOMEHIAIIMU 110 TPUMEeHEHHI0 pe3ynbTaToB BKP Ha nmpakTuke

enademp:

— METOJOJIOTHUE W METOAUMKOW IPOBEICHHUS HAYYHBIX HCCIIEIOBAaHUN;, HaBbIKAMH
CaMOCTOSITENIbHOW HAyYHOH M UCCIIE0BATENLCKOM padoThI;

— HaBbIKaMU Pa0OTHl B KOJIJIEKTUBE, IUIAHUPOBATh U OPraHU30BHIBATH KOJIJICKTUBHBIE
Hay4HbIE HCCIEOBAHUS; OBJIAJICBATh COBPEMEHHBIMM METOJAMM MCCIIEIOBAHUS M aHaIu3a
MIOCTaBJIEHHBIX MPO0OJIEM;

— CIIOCOOHOCTBIO pellaTh MOCTaBJICHHbIE 33/Ja4Yd, HCIONb3yd YMEHHS W HaBBIKH B
OpraHMU3aIi HAYYHO-HCCIIEA0BATEIbCKUX U TEXHOJIOTHUECKUX padoT.

3. Kpartkoe cogep:xaHue rocy1apcTBeHHOH UTOr0OBOM aTTeCcTAllul

l'ocynapcTBeHHass UTOroBas arrecTanusi OOydarouMxcs B (GoOpMe 3alluThl BBITYCKHOU
KBATH(UKAIIMOHHOW pPabOThl TPOBOJIUTCA TOCYAAPCTBEHHON HK3aMEHAIIMOHHOW KOMHUCCHEH
(I'3K).

3ammTa BBITYCKHONH KBAIM(UKAIIMOHHON paOOTHI SBIAETCS 00s13aTEIBLHON MPOIETypOit
UTOTOBOU FOC}’,Z[&pCTBGHHOfI arrecraiuu CTYACHTOB BBICHIHNX yLIe6HI>IX 3aBe,Z[€HHI>'I,
3aBeplIaloIIUX OOy4YyeHHEe [0 HampaBlIeHUIO MOArOTOBKM OakanaBpuata. OHa NPOBOAUTCS
nyOJIMYHO Ha OTKpBITOM 3acepanuu DK cormacHo yTBep)KICHHOMY JIeKaHAaTOM rpaduky, Ha
KOTOPOM MOTYT MPUCYTCTBOBAThH BCE JKEJIAIOLIHE.

Marepuainsl, IpeacTaBiIsIeMble K 3aIIUTE:

BBITTYCKHAs KBaTu(UKaImoHHas paboTa (MOSICHUTEIbHAS 3aIiCKa);

3ajanue Ha BeinonHenne BKP;

oT3bIB pykoBoaureist BKP;

peuensus Ha BKP;

npe3eHTanus (pa3gaToyHbIi MaTepual), MOANIUCaHHAS. PYKOBOAUTENEM;

JOKJIa.

B 3amaun I'OK BXOAsT BBISIBICHHE MOATOTOBICHHOCTH CTYJIEHTa K MPOodhecCHOHATBHOM
ACATCIIBHOCTH W MNPUHATUC PCIICHHUA O BO3MOXKXHOCTU IMNPUCBOCHUA CMY KBa.HI/Iq)I/IKaL[I/II/I
«OakanaBpy.

Pemenne o mpucyXIeHUU BBITYCKHUKY KBanu(pukanuu «OakanaBp» MpPUHUMAETCS Ha
3aceganuu ['OK mpocThiM OONBIIMHCTBOM HPU OTKPHITOM TOJIOCOBAHUU UYJIEHOB KOMHCCHM Ha
OCHOBAaHHMU PE3YJIbTATOB HTOTOBLIX HUCIBITAaHUH. PGSYJII:TaTBI ONpCACIAOTCA OLCHKAMU
«OTJIIMYHOY, «XOPOLIOY, KyIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIHLHO.

OOyuvaromuiics WMeeT MpPaBO IMOAATh B alCUIAIUOHHYI0O KOMHCCHIO aNeJUISIui0 O
HapyIICHUHU, IO €r0 MHEHUIO, YCTAaHOBJIEHHOM MPOLIEAYPHI 3aLIUTHI

4. O0beM rocy1apcTBeHHOM UTOTOBOM ATTECTALNM

'ocynapcTBeHHass MTOroBas aTTecTalus NPOXOAUT B & ceMecTpe Ha 0Oa3e 3HaAHMIA,
MOJYYECHHBIX CTyJACHTAaMH TPU HM3Y4eHUU AUCUUIUIMH HanpasieHus 18.03.01 Xumuueckas
TeXHOJOorus mnpoduias «XUMHUYECKass TEXHOJOTHS TYrOIIABKMX HEMETAUIMYECKUX U
CHJIMKATHBIX MaTEPHAIOBY.

Konrpons 3HaHuii  oOydaroumiuxcsi, IMOJYYCHHbIX TIPU  OCBOGHHHM  OCHOBHOMU
o0Opa3oBaTeNbHOIl  MpOrpaMMbl,  OcyllecTBisieTcss B (opMe  3alMThl  BBITYCKHOU
KBaJTM(HUKAIIMOHHON pabOTHI M MPUCBOCHUS KBATH(PHUKAIINU «OaKaIaBpy.
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Bcero

Bunast yueOHoI paboThI B 3au. B akaz. wacax
el. )
OO0mas TpyA0eMKOCTb M CHHMIIJIMHBI 110 6 216
y4eOHOMY IJIAHY
CamocrositesbHas padora (CP): 6 216
Brimonnenue, Hanucanue u opopMiIeHHe 6 216
BKP
Bua kourpous: 3amura BKP +
Bcero
Bunael yue6HOM paboThI B 3au. B akar, wacax
el. '
O0mast Tpy10eMKOCTh JUCUHUILJIMHBI 1O 6 162
y4eOHOMY ILIAHY
CamocrositesbHas padora (CP): 6 162
Brinmonnenue, Hanucanue u 0OpMIICHHE 6 162
BKP
Buja xourpoas: 3amura BKP +

4.7. ®akyJabTaTHUBbI
AHHOTanus pado4eil NporpaMmsl
IlepeBox HayuHo-TexHHn4Yeckoi JuTeparypsl (PT/1.B.01)

1. Heab AMCUMIUIMHBI — MPUOOPETCHUE OOYYAOIIMMUCS OO0IIeH, KOMMYHUKATUBHOU H
npoeCCHOHATBPHON KOMIIETEHIIMH, YpPOBEHb KOTOPBIX Ha OTAEIBbHBIX JTanax s3bIKOBOU
MOJTOTOBKU IO3BOJISIET BBHINOJHATH pPa3iMyHble BUIBI MPO(eccHnoHAbHO OPHUEHTHUPOBAHHOIO
IepeBO/Ia B MPOU3BOJICTBEHHON U HAYYHOM JEATEIbHOCTH.

2. B pe3yabrare wu3yYeHHUs JUCUMILIMHBI OOy4Yamouuiicsi 10 MporpaMmme
0akajaBpHaTa q0JIKEH:

Oonadamp cnenyrOmMMU KOMIETEHIIUSIMU:

— CIIOCOOHOCTh K KOMMYHMKALIUM B YCTHOM M NMUCBMEHHOM (opMax Ha PYCCKOM U
WHOCTPAHHOM  SI3bIKAX JUISL  PEHIEHUS 3a4ad  MEXKJIMYHOCTHOIO M MEXKKYJIbTYPHOI'O
B3aumoienctBus (OK-5).

— TOTOBHOCTBIO H3y4aThb HAYYHO-TEXHHYECKYI0O HMH(OpMAINIO, aHaJIU3UpPOBATh
OTEUYECTBEHHBIN U 3apyOeKHBIN ONBIT 0 TemaTuke uccnenoBanuii (ITK-13);

3namop:

— OCHOBHBIE CIIOCOOBI JOCTHKEHHS SKBUBAJICHTHOCTH B IIEPEBO/IC;

— OCHOBHBIE ITPUEMBI IIEPEBOJIA;

S3BIKOBYIO HOPMY ¥ OCHOBHBIE (DYHKIIMHU SI3bIKA KaK CUCTEMBI;

— JIOCTaTOYHO€ Ui BBINOJHEHUA MEPEBOJA KOJUYECTBO JIEKCUYECKUX EIWHUILL,
(bpazeosorn3MoB, B TOM YHCJIE COLUANBHBIX TEPMHUHOB U IMHTBOCTPAHOBEIUECKUX pealnii;

ymemp:

— IPUMEHSATH OCHOBHBIE ITPUEMBI IIEPEBOAA;

— OCYUIECTBJIATh NHUCHbMEHHBIH TMEpeBO] C COOJIOJEHHEM HOPM JIEKCHUYECKOM
HKBUBAJIEHTHOCTH, COOIIO/IEHUEM I'PaMMAaTUYECKUX, CHHTAKCHUECKUX U CTUIIMCTHYECKUX HOPM;

— 0(hopMIIATH TEKCT MEPeBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PENAKTOPE;

— OCYLIECTBIATh MEPEBOJ C COOJIOJAEHHEM HOPM JIEKCMYECKOW HKBHUBAJICHTHOCTH,
coOI0IcHEeM IpaMMaTUYECKUX, CHHTAKCUYECKUX U CTUJIMCTHYECKUX HOPM TEKCTa IepeBoja U
TEMIIOPAJIbHBIX XapPAKTEPUCTUK UCXOJHOIO TEKCTA,;
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enademo:

— METOJAMKOM MpPEeaNnepeBOAUYECKOro aHald3a TEKCTa, CIOCOOCTBYIOIIEH TOYHOMY
BOCIIPUSITUIO UCXOAHOTO BHICKA3bIBAHMUS;

— METOJUKON TMOJrOTOBKM K BBIMIOJHEHUIO MEpeBOJa, BKJIKOYAsl MOUCK HH(OpMaluu B
CIIPaBOYHOM, CIIELUATIbHOM JINTEpAaType U KOMIIBIOTEPHBIX CETHX;

— OCHOBaMH CHCTEMBl COKpAIllEHHOW MEepeBOJYECKOW 3amuch TpPHU  BbINOJHEHUH
NIEPEBOA;

— OCHOBHOW MHOSI3bIYHON TEPMUHOJIOTHEN CIIEIMATIbHOCTH;

— OCHOBaMH pedeprpoBaHUS M AHHOTHUPOBAHUS JINTEPATYPHI 1O CHEIIHATILHOCTH.

3. Kpartkoe cogep:xaHue TUCUMIIIMHBI:

Beenenue. Ilpeamer u posib mepeBoja B COBPEMEHHOM OOIIecTBE. Pa3nudHbIC BHIIBI
nepeBojia. 3aJauyd M MECTO Kypca B IMOATOTOBKE OakajliaBpa MO HAMpaBICHHUIO MOATOTOBKU
«OHepro- u pecypcocbeperampmme 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 MPOIIEeANIer0 BpEeMEHHU.

OcoOeHHOCTH TEpeBOAa BONPOCUTENIBHBIX U  OTPHUIATEIBHBIX MPEAJIOKEHUNH B
pa3IMYHBIX BPEMEHAX.

1.2 IlepeBoxa mpemoxxenuit Bo BpemeHax Indefinite, Continuous. UteHue u mepeBoj1 1o
teme "Xumus".

Mooynv 2. Ilepesoo npeodnodceHuti ¢ uUcnonb3osanuem eudospemennvlx gopm Perfect,
Perfect Continuous.

2.1. TlepeBon mpemioxenuit Bo BpemeHax rpynn Perfect, Perfect Continuous
(YyTBepAMTENIbHbIE, BOIPOCUTENbHBIE U OTpHLATENbHBIE (opMbl). OCOOEHHOCTH YHOTpeOIeHUs
BCIIOMOTaTeNbHBIX IJIaroJIoB.

2.2 TlepeBon cTpagaTeabHOTO 3ajora. TpyaHble ciydad MEepeBojia CTPagaTeIbHOTO
3ajora. YreHue u mepeBoa TeKcToB Mo TeMe «Hayka m HayuHble MeToAb», «TeXHOIOTHS».
AKTUBM3AIUS JEKCUKU TPOYNTAHHBIX TEKCTOB.

2.3. TlepeBoa mpuaaTouHbixX npeniaoxeHuid. [Ipunarounsie nopiexamue. [Ipuaarounsie
ckazyemble.  [Ipumatounble  ompenenurenbHble.  [IpumaTouHsie  0OCTOSITENHCTBEHHBIE,
MPUIATOYHBIE JOTIOJTHUTEIbHBIE.

2.4. Tumsl yCIOBHBIX HPEIJIOKEHHM, MpaBUiia U OCOOCHHOCTH WX mepeBoja. IlpakTuka
nmepeBojia Ha TpUMepax TeKCTOB  «Xumus Oyoyweeon, «/I.U. Menoeneesy, «Hayka u
MEXHON02USLY.

2.5. llepeBon mpenioKeHUW C y4eTOM MpaBujia coriacoBaHusi BpemeH. [lpsamas u
KOCBEHHasl peyb.

2.6. PaznuuHble BapraHThI IEPEBOAA CYIIECTBUTEIBHOTO B MPEIJIOAKEHUH.

2.7. MojanbHbIE TIIarojiabl 1 0COOEHHOCTH UX TiepeBoa. Pa3BuTre HaBBIKOB MEpeBOa IO
teme "Hayka 3aBTpaninero aas'".

2.8. CnenmanbHas TepmuHosorus o reme "Jlaboparopus".

2.9. Cokpamenus. OcoO€HHOCTH UX MepeBojia. Pa3BuTHE HaBBIKOB MEPEBO/Ia HA IPUMEPE
TEKCTOB 10 TeMe «JlabopaTopusi», «I3MepeHust B XUMHM.

Mooynv 3. Ocobennocmu nepegooda npeoniodceHull ¢ UCNOIb308AHUEM HEAUUHBIX (hopM
enazona.

3.1. Henmnunsie dhopmel rnarona. Madunutue (HeompeneneHHas ¢opma riarosa). Pois
WH(UHUTUBA B TIPEUIOKCHUH U BAPUAHTHI IIEPEBO/Ia HA PYCCKUH s3bIK. [IpuyacTus u repyHIui.

3.2. NuduautuBHBIE 000pOTHl. OO0OpPOT AOMONHEHHWE ¢ WHPUHUTHBOM. BapuaHTb
nepeBojja Ha pycckud s3bIKk. TepmuHonorus 1o TeMe "CoBpeMEHHBIE D3HEpPro- u
pecypcocOeperarIme TeXHOIOTHu".

3.3. OO6opor mnojexamee ¢ WHOUHUTUBOM. PasznuuHble BapUaHTHl MEPEBOJA.
TepmuHomorus mo TeMe "XuMudeckasi TEXHOJIOTHs, HehTeXUMHUS U OMOTEXHOIOTHS".
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3.4. IlepeBoa mpuyacTHBIX 000pOTOB. AGCONIOTHBIN MpHYacTHBIE OOOPOT M BapUaHTHI
nepeBojia. PazBuTue HaBBIKOB MepeBoa no teme "buorexnonorus'.
OO11ee KOIMYECTBO MOTYIIEH - 3.

4. O0beM y4eOHOMH JUCHHUILINHBI

B
o B akanmem.
Bunpr yue6HOM paboThI 3a4eTHBIX
gacax
€IMHUIIAX
O0mast Tpy10eMKOCTh JUCHUMIIMHBI 10 Y4eOHOMY IJIAHY 1 36
KounraktHas pa6ora (KP): 0,5 18
Jlexuuu yyeOHbiM nianom ne npedycmompeHvl - -
[Tpaktuueckue 3ansatus (I13) 0,5 18
JlaGopaTopHbIe 3aHITHS YUeOHbLIM NIAHOM He NPEOYCMOMPEHbl - -
CamocrositesbHas padora (CP): 0,5 18
YIpaxHeHus 110 COOTBETCTBYIOIIUM pa3jeaaM AUCIUIIINHBI 0,5 18
Buja KoOHTpOJIsi: 3a4€T ¢ OLEHKOM
B
N B actponom.
Bunast yueOHoI paboThI 3a4ETHBIX
gacax
€IMHUIIAX
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 1 27
KounraktHas pa6ora (KP): 0,5 13,5
Jlexuuu yyeOHbviM nianom ne npedycmompeHvl - -
[Tpaktuueckue 3ansatus (I113) 0,5 13,5
JlaGopaTopHbIe 3aHITHS YUeOHLIM NIAHOM He NPEOYCMOMPEHbl - -
CamocrositesbHas padora (CP): 0,5 13,5
YnpakHeHUs 10 COOTBETCTBYIOIIUM pa3enaM JUCHUIUINHBI 0,5 13,5
Buja KoOHTpOJIsi: 3a4€T ¢ OLIEHKOM

AHHOTaNUA padoyeil MpoOrpaMmmbl
I'pa:xknanckas 3ammTa B ype3BbluaiiHbIX cutyauusx (OT/.B.02)

1. Heap AMCHUNIMHBI --TIOJTOTOBUTH CTYIAEHTa K OCMBICIEHHBIM NPAKTUYECKUM
NeHCTBUSAM IO OOECTEYeHHI0 CBOEH OE30MacHOCTH M 3aIUTHl B YCIOBUSX BO3HUKHOBEHHS
Ype3BhIYAITHON CUTYyalluy TPUPOIHOTO, TEXHOTEHHOT'O U BOGHHOT'O XapaKTepa.

OcHOBHOW 3ajjaueil UCHUIUIMHBI SBIAETCS (OPMHPOBAHWE YMEHHH W HaBBIKOB,
MO3BOJIAIOIIMX HA OCHOBE M3YyUEHHUS OMACHBIX U MOpakalomuxX (aKTOpOB Upe3BbIUalHBIX
CUTyallull NPUPOJHOTO, TEXHOI'CHHOIO M BOEHHOI'O XapakTepa, APYTUX ONAcHOCTEH YMENO
pemath BOIMPOCHI CBOEM OE30MacCHOCTH C HCIOIb30BAaHUEM CPEJCTB CHUCTEMbl T'PaXKIAHCKOM
3aIIUTHI.

2. B pe3yJibTate 0cBOEHUSI AUCHUILINHBI CTYI€HT /10JI7KeH::

oénademsp CIeNyIOIMMUA KOMIETCHIUSMU:

- CIIOCOOHOCTH MCIOJIb30BaTh MPHUEMBI MEPBOIl MOMOIIM, METOABl 3alIUTHl B YCIOBHSX
ype3BblyaiiHbix curyanuii (OK-9)

3Hamp:

- XapaKTepUCTHKH NPUPOTHBIX OCICTBUN, TEXHOTCHHBIX aBapuii W  Karactpod Ha
paAMalMOHHO, XUMHYECKHU U OMOJIOTUYECKHU OMACHBIX 00BEKTax, mopaxkaroume GakTopbl APyrux
OITaCHOCTEM;

- OCHOBBI BO3/ICHCTBHS OMACHBIX ()aKTOPOB UPE3BBIUANHBIX CHUTYyallUd Ha 4YeJoBeKa U
IPUPOJIHYIO CPENY, AOIYCTUMBIE MPEAEIbHbIE KPUTEPUH HEFaTUBHOI'O BO3JEHCTBHUS;

- Mepbl 0e30MacHOTO TOBEJEHUS MpU MpeObIBAHUU B palioHaxX (30HAX) TIOKApOB,
PaZMOaKTUBHOTO, XHUMHUYECKOTO U OMOJIOTHYECKOT0 3arpsi3HEHMS;
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- cnocoObl W CpelNCcTBa 3alllUTHl YETOBEKa OT BO3ACUCTBHS TOpaXXaIMUX (aKTOPOB
Ype3BbIYAIHBIX CUTYallUi TPUPOAHOT0, TEXHOTEHHOI'O U BOEHHOI'O XapaKTepa.

ymemb:

- HMCHOJIb30BaTh CPEACTBA 3aIIUTHl OPraHOB JBIXaHUS M KOXKU, MEAULUHCKHE IS
CaMO3alUThl U OKa3aHUS IOMOIIH JIPYTUM JIOJISIM;

- NPUMEHATh NEPBUYHBIE CPEACTBA MOXKAPOTYIICHUS [Js JOKAIM3aUWA WU TYLICHHS
1oKapa, BOHUKIIETO B ayJUTOPUH (J1TabopaTopun);

- OKa3bIBaTh cebe W APYTrUM MOCTPAJAaBIIUM MEAUIMHCKYIO MTOMOIUIL C UCIOJIb30BAaHUEM
TaOENbHBIX U TOJPYYHBIX METUIIUHCKUAX CPEICTB.

e1a0emou:

- npuéMaMy TMPOBEACHUS YaCTUYHOIN CaHWUTapHOW 00pabOTKH NMpH BBIXOJE M3 pailoHa
(30HBI) PAIMOAKTUBHOTO, XUMHYECKOTO ¥ OMOJIOTHYECKOTO 3arps3HEHUS (3apaskeHHUs ),

- croco0amMu ¥ TEXHOJIOTUSIMU 3aIUTHI B UPE3BBIYAWHBIX CUTYAIUSX.

3. Kpartkoe cogep:xanue JUCUMIIMHBI.

1. OnacHoctu mnpupogHoro xapakrtepa. CTuxuiiHble O€ACTBHSA, SBJICHUS HPUPOIBI
Pa3pyLIUTENBHOW CHIIBI - 3€MJIETPSICEHUSI, HAaBOJHEHUs, CEJEBbIE NOTOKH, OMOJI3HU, CHEKHBIE
3aHOCHI, U3BEPKEHIE BYIIKAHOB, 0OBAJIBI, 3aCYXH, yparansl, Oypu, OKapbl.

2. OmacHOCTHM TEXHOTEHHOI'O XapakTepa. ABapuu W KaTacTpodbl Ha paJUaIMOHHO
OIIAaCHOM OOBEKTE, XHUMHUYECKH OIAaCHOM OOBEKTe, OMOJOIrHYECKM OIIACHOM OOBEKTE, Ha
TpaHcmopTe  (OKEJIE3HOIOPOKHOM,  aBTOMOOWJIBHOM,  PEYHOM,  aBHAIlMOHHOM);  Ha
TUAPOCOOPYKEHUSX; HA KOMMYHAQIIBHBIX CUCTEMaX KU3HE0OeCIeUeHHUS.

3. OnacHoCcTH BOEHHOIO Xxapaktepa. lIpuMeHeHue OpyXKusi MacCOBOr0 MOpPaKEHUS
(SIepHOro, XHWMHUYECKOT0, OHMOJOTHMYeCKOro), OOBIYHBIX CpPEACTB C  3aKHTaTeIbHBIM
HaIlOJIHEHUEM, HOBBIX BHJOB OPYXHSA. 30HBl 3apa)X€HUs OT CpPEICTB NOPAKEHHUS U HX
BO3JICICTBUE HA HACEJICHUE U OKPYKAIOIIYIO MPUPOJAHYIO CPELY.

4. Tloxapnasi 0€30MaCHOCTb — COCTOSIHUE 3alllMIICHHOCTH HACEeJICHUs, HMYIIECTBa,
oOmecTBa W rocyaapcTtBa OT moxapoB. [lokapHas omacHOCTh (NMPUYUHBI BO3HUKHOBEHUS
MOXKapoB B 3JIaHMIX, JIECHBIE MOXaphbl). Jlokanuzamus u TymeHue moxkapoB. [lpocreiimue
TEXHUYECKUE cpeAcTBa noxkapoTyienus (oraerymmurenu Ol -8, OY-2) u npaBuiia noib30BaHUs
VUMH.

5. Kommuiekc MeponpusiTuil Tpak JaHCKOM 3aIlUThl HACEIECHMUSL.

Onosenienue 1 MHGOPMUpPOBaHUE HaceleHUs 00 omacHocTu. [IpuHsATHE HaceneHueM
curHanoB omnoseuleHus («Buumanue Bcem!», «BosmymHas TpeBoray, «PagmanuonHas
OTIaCHOCTh», «XHUMHUECKasi TpeBoray, «OTO0OW OmacHOCTH») W TOPSAIOK ICUCTBHUS IO HHUM.
DOBakyalus HaceleHUs U3 30HBbI omacHOCTH. CrocoObl 3BakyalMyd ODKCTPEHHAs HIBaKyalus
CTYJIEHTOB U3 ayJUTOPHUH [P BOZHUKHOBEHUH I10XKApa.

CpencrtBa nHaMBHAYyaIbHOM 3amuThl opraHoB abixanusi (I'TI-7, I'TI-7B, TITI-9, P-2, V-
2K, PITIA-1, PIII'-67M, PVY-60M, «®enukcy, I'I3K, AT, ATIT-3, [13VY-K, UII-4M, UII-5, UII-
6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) yenoBeka. MeUIIMHCKHAE CPECTBA 3AIHTHI .

CpencrBa KOJUIEKTMBHOW 3alllUThl HaceneHus. Ha3zHaueHwe,  3amuTHbBIE CBOWCTBA
yoexum. IIporuBopagmanuonnsie ykpbiTus (IIPY, mom3emHble NeEMIEXOIHBIE MEPEXOJBbI,
3arnyOJieHHbIE CTaHIMM METPOIOJUTEHA), MpOCTEHIINE YKPBITHS (TpaHLIEH, OKOIIbI,
nepeKpoIThie menn). [IpaBua 3anatus yoexuia.

6. Oka3zaHue TepBOM MEIUIIMHCKOM TMOMOIIM TMPU O0XKOrax, PAHEHUAX, 3apaKCHUSX.
[IpoBeneHne 4acTUUHOM caHUTapHOW OOpPaOOTKHM KOXKHBIX ITOKPOBOB YEJIOBEKA MPH BBIXOAC U3
30H PaJMOaKTUBHOTO, XMMHYECKOTO M OHMOJOTUYECKOTO 3apaKeHUs (3arps3HEHus), M3 30H
MO>KapOB.

7. JInkBUOauMs MOCIEACTBUI YpE3BbIYANHON CUTyaluu. PaguanioHHass 1 XUMHYECKas
pa3Benka odara TOpakeHHs (3apakeHus). ABapuiiHO-cmacatenbHble paboThl. CreruanbHas
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (I€3aKTHUBALMs, Jerazamus, JIe3uH(EKIns,
JI€3UHCEKLUS
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8. DkcTpeHHas »5Bakyaluss M3 ayAuTOpuH (Jabopatopuu) B YCIOBHSX IOXKapa,
paznanoOHHOr0, XMMUYECKOT0, OMOJIOTHYECKOTO 3arpsA3HEHUs] TEPPUTOPUN C UCIOIb30BAHUEM
npoctedmmx cpencts 3amuThl («Denukey», I'JI3K, npotusorasa I'TI-7 ¢ AI1I'-3).

4. O0beM y4eOHOH JUCHHILIMHBI

Bun yae6HOM paboThI B 3aueTHbIX equHMnax | B akagem. yacax
O01mas Tpy10eMKOCTh TUCHUIIHHBI 1 36
AyIMTOpHBIEC 3aAHATHS: 0,5 18
Jleknuu 0,5 18
CamocrosiTesbHasi padora 0,5 18
[ToaroToBka K KOHTPOJIBHBIM paboTam 0,5 18

Bl/l[l HTOTOBOI'o0 KOHTPOJIsA: 3a4€T - -

Bunx yuebnoi paboThl B 3aueTHBIX equHHAIIAX B actponom.
yacax
O01mas Tpy10eMKOCTh TUCIHUIIUHBI 1 27
AyIMTOpHBIC 3aAHATHS: 0,5 13,5
Jlexium 0,5 13,5
CamocrosiTesibHas padora 0,5 13,5
[TonroroBka K KOHTPOJBHBIM paboTam 0,5 13,5

Bl/l[l HTOTOBOI'o0 KOHTPOJIsA: 3a4€T - -

AHHOTanuA padoyeil MporpaMmmbl
Bgenenue B matematuky (®T/.B.03)

1. eau u 3aaa494 JUCHMIIJIMHbBI

Heasro aucuumIuHbl  siBIsiercs  gopmupoBanue y  OakamaBpa  0a30BBIX
MaTeMaTUYeCKUX 3HaHUN, HEOOXOAMMBIX [UIsl JajdbHEHMIIero HW3Yy4eHHs pa3JesioB BbICIIEH
MaTeMaTHKU. A Takxke, I HU3Y4CHUS psAa OOIIEHAYyYHBIX AWCIMIUIUH € JTUCIUIUINH
poQeCCHOHAIBHOTO ITHKJIA.

OCHOBHBIMH 3a1a4aMH JMCHHUIJIMHBI, PEIICHHE KOTOPHIX 00ECTICUNBACT JOCTHKEHUE
LEJH, SBISIOTCS:

- dbopMUpOBaHHE TOHUMAHHS 3HAYMMOCTH MAaTEMaTHYECKOW COCTABISAIONMICH B
€CTeCTBEHHOHAYYHOM 00pa3oBaHUM OakaiaBpa;

- 03HAKOMJICHHE C CUCTEMOM MOHATUH, UCHOJIb3YEMBIX U ONMMCAHUS BaXKHEHIINX
MaTeMaTUYECKUX MOJIENel 1 MaTeMaTUYECKUX METOOB, U UX B3aMMOCBS3bIO;

- 03HAKOMJICHUE C TPUMEPAMH IPUMEHEHUSI MaTEMAaTUYECKUX MOJENIeH U METO/IOB.

2. B pe3yabTaTe 0CBOEHMS AUCHUIIMHBI CTYJAEHT J10JI2KEeH:

061a0emp CIENYIOIUMU KOMIETEHIUSIMHU:

- CMOCOOHOCTBIO ~ MCIIOJIb30BaTh  OCHOBHBIC  3aKOHBI  €CTECTBEHHOHAYYHBIX
TUCIUIUIMH B TPO(ecCHOHANBHON NeATeNhbHOCTH, MPUMEHSATh METOIbl MAaTEeMaTHYEeCKOTO
aHaJn3a U MOJACIIMPOBAHUS, TEOPETUUECKOTO U dKCTIepuMeHTaIbHOTO rccnenoBanus (OI1K-2);

- CIIOCOOHOCTBIO TUIAHUPOBATH SKCIIEPUMEHTAIBHBIC WCCIIEOBAHUS, TONIYy4aTh,
o0pabaThIBaTh M aHAIM3UPOBATh MoJydeHHbIE pe3ynbTarhl (ITK-15).

3Hamp:

-OCHOBHbBIE METO/Ibl UCCIIEIOBAaHUS dJIEMEHTapHbIX (DYHKIUH, UX CBOMCTBA U rpaduKH,
TOXKJECTBEHHBIE MPEOOpa3OBaHUs aNreOpandecKux ¥ TPUTOHOMETPHUYECKHX BBIPAKCHUH,
CIocoObI pelIeHrs YpaBHEHUI U HEPaBEHCTB, JIEMEHTHI TEOPUU YKCEN, BKIIOYasi KOMIUJIEKCHBIE
4YUCila, U TEOPUU MHOMKECTB, OCHOBBI AHAIMTUYECKOM TI€OMETPHUM, BEKTOPHOM M JIMHEHHOU
anreopsr;
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ymemp:

-puoOpeTaTb  HOBbIE  MaTeMaTUYeCKHWE  3HaHUSA, HUCIOJB3YS  COBPEMEHHBIE
O6paBOBaT€.HBHBIe n I/IHq)OpMaL[I/IOHHBIe TCXHOJOIuu, COCTaBJIATh MATEMATHYCCKHC MOACIIN
TUIOBBIX 3aJa4 M HAXOAWUTh CIOCOOBI MX PEHICHUN; YMETh MEpPEeBOJUTh HAa MaTeMaTHYeCKUN
SI3BIK MPOCTEHIE MPOOJIEMBbI, TIOCTABICHHBIE B TEPMHHAX JIPYIHX NPEAMETHBIX 0o0iacTei, u
UCIIOJIb30BaTh IPEBOCXOCTBA 3TOM 1epedopMyITUPOBKH IJISl UX PELLEHUS;

enaoems:

-MaTeMaTU4YeCKOW JIOTMKOM, pa3BUTHIMM YYE€OHBIMH HABbIKAMHU M TOTOBHOCTBIO K
IPOJIOJDKEHUIO O0pa30BaHMs, YMEHHUEM YUTaTh M aHAJIM3UPOBATH YUYEOHYI0 MaTEeMaTHYECKYIO
JUTEpaTypy, NEPBUUYHBIMU HaBBIKAMH M METO/IaMU PEIIEHUs MaTeMaTHUYECKHUX 3a]a4 JUCIUIUINH
npo¢eCCHOHATBLHOTO IUKJIA U JUCUUIUIMH TPOQUIFHON HAIPaBIEHHOCTH.

3. Kpartkoe cogep:xanue JUCUMIIMHBI:

Bgeaenue.

[Ipeamer u metoasl Marematuku. ONKUCaHWEe OCHOBHBIX pa3fenoB Kypca. TpeboBaHus

IpU U3YYEHHUH Kypca.

Monayins 1.
DNEeMEHTbl TEOpPUM YHCEl M TEOpPHUM MHOXKECTB. J[leHcTBUS HaJ MHOrO4YJICHaMHU.
OcCHOBHBIE THINBI ypaBHEHUH ¥ HEPABEHCTB, METOIbl WX pEIICHUS. Uucma (uemsre,

OTpHIIATENIbHBIC,  BEIIECTBEHHBIC). AOCONIOTHAas  BEIMYMHA  JACHCTBUTEIBHOTO  YHCTIA.
Komnnekcueie uncna. Onepanuu Hajg HUMU. MHOXECTBa U ONEpallMy HaJ HUMH. DJIEMEHTHI
MHOKECTBA, IOJMHOXECTBA. YMCIOBBIE MHOKECTBA. ®opmynsl MyaBpa u Diinepa.
N3Bneuenne KOpHs n-0il CTENEHU U3 KOMIUIEKCHOTO YKciia. Pelienre ypaBHEHUN KBaApaTHBIX U
BBICHIMX TOPsAKOB. PammonansHast 1po6b. OcHOBHas Teopema anreOpbl. TpuroHoMeTpuyeckue
ypaBHEHHS M HepaBeHCTBa. Jlorapudmuueckue ypaBHEHUS U HepaBeHCTBa. [lokazarenbHbie
YPaBHEHHUs 1 HEPABEHCTBA. PelleHne ypaBHEHN U HEPABEHCTB CMEIIAHHOTO THUIIA.

Monayns 2.

@ynkiun 1 ux cBoiictia. [Ipocreiimue 3nementapusie GpyHkuu. HekoTopsie Bompocs!
IJIAHUMETPUH U CTEPEOMETPUH. AHAIUTUYECKAS] TEOMETPHUSL.

[Tonsarus ¢pynkuuu. MccnenoBanue ¢pynkuuu. CriocoOs! 3ananus GyHkuuii. O6paTHbIe
¢byakuun. CBOWCTBa JJIEMEHTApHBIX (YHKIWMH.  (JIMHEHHBIC, KBaJIpaTUYHBIC, CTCIICHHBIC,
noKa3zaresbHbIe, JorapupMHUUECKUE, TPUTOHOMETPHUECKUE M Jpyrue) MeToJ KOOpAWHAT Ha
IJIOCKOCTH. JlekapToBa MpsAMOYTOjibHAs CUCTEMA KOOPJAWHAT, MOJSpHAs CHUCTEMa KOOPAMHAT.
Paccrostnue mexxay nByms Toukamu. JleneHue oTpeska nomnonaM. YTrodl MexAy ABYyMs IPsIMbIMU
Ha [JIOCKOCTH. Y CIIOBUSI NapAJUIEIBHOCTH U MEPIIEHANKYIIPHOCTH NPSMBIX. Y paBHEHUS MPAMON
JMHUU Ha MJIOCKOCTHU: o0I1Iee, ¢ YrIIOBbIM KO PHUIIMEHTOM, POXOIAIICH Yepe3 TaHHYIO TOUKY B
3aIaHHOM HAaIlpaBJICHUH, NPOXOJSIIEH 4yepe3 JBe NaHHble TOYKHU. PaccTosHME OT TOYKM A0
npsamoii. Kpusbie BTOporo mnopsiaka. Kanonuueckue ypaBHEHHS U TpadUKH OKPYKHOCTH,
AJUTHATICA, TUTIEPOOJIBI, TapaOOJIBI.

Monyns 3. BekropHas anredpa.

Bektopel. Mopayne BekTopa. OpThl, HampapBisiiOINIMe KOCHUHYChL. Omnepanuu Haj
BekTOpaMH. CKalsipHOE IIPOU3BENECHUE JABYX BEKTOPOB. BeEKTOpHOE MNpOM3BENEHHE IBYX
BEKTOpOB. (CMelIaHHOE ITPOM3BEIECHHUE TpEeX BEKTOPOB. DU3NUECKOE M TI'E€OMETPUUYECKOE
IIPUJIOKEHNE BEKTOPHBIX TPOU3BEACHUN.

Monynb 4. Jluneiinas anre0pa.

Marpunpsl. Onepanuu  HajJ MaTpuUllaMHd. ODJIEMEHTapHbIe NPeoOpa3oBaHMs CTPOK
Matpuupbl. [IpuBeneHne Marpuubl K CTynmeH4YaTtoMy BuAy U Buay ['aycca. Panr marpuimsl.
Omnpenenutens MaTpullbl U ero cpoiictBa. OOparHas Martpuua. PerieHue cucteMm JHMHEHHBIX
anreOpanvecKkux ypaBHEHUU (C TOMOIIbI0 oOpaTHOM Marpuilel, mMeTonoMm [aycca, mMeTomoMm
Kpawmepa). [IpencraBnenue o TMHEHHBIX BEKTOPHBIX MpocTpaHcTBax. COOCTBEHHbIE BEKTOPHI U
COOCTBEHHBIEC 3HAUEHUSI MATPHUIIBI.
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4. O0beM y4eOHON JUCHHUILIMHBI

Beero Cemectp
Bun yaeOHO# paboThI 1
3E Akaj. u. 3E | Akax. u.
O0mast Tpy10eMKOCTb JUCHMUIIIIHHBI 2 72 2 72
KonTakTHast padoTa — ayIMTOpPHbIE 3aHATHS: 1 36 1 36
Jlexiun 0,5 18 0,5 18
[Tpaktuueckue 3ausatus (113) 0,5 18 0,5 18
CamocTosiTesibHast padbora 1 36 1 36
KonrakTHas camocrosiTensHas pabota 0,2 0,2
CamocTosiTeTbHOE U3YUYCHHUE Pa3/IesiOB 1 35.8 1 35.8
JUCIUTIAHBI
Buja uTOoroBoro KOHTpoOJIs: 3auver
Cemectp
Bun yueGHOM paboThI Beero 1
3E AcTp. u. 3E AcTp. 4.
O0mas TpyA0eMKOCTb IM CHHMILJIMHbBI 2 54 2 54
KonTakTHast padoTa — ay1MTOPHBIE 3aHATHS: 1 27 1 27
Jlexum 0,5 13,5 0,5 13,5
[Tpaktuueckue 3ansatus (I113) 0,5 13,5 0,5 13,5
CamocTosiTesibHast padora 1 27 1 27
KoHTakTHas camocTosTenbHas pabota 0,1 0,1
CaMOCTOsITETbHOE U3YUYECHHUE PA3ICIIOB 1 26.9 1 26.9
JUCHUTITUHBI
Bua uToroBoro KOHTpoJIA: 3auer

AHHOTanuA padoyeil MporpaMmmbl
Teoperuueckne ocHoBbl xumuu (PT/1.B.04)

1.Heapr aumcuumianHbl —()opMHpOBaHHE y CTYAECHTOB MPOUYHBIX (yHIAMEHTATIbHBIX
3HAHUU B O6HaCTI/I XUMHHU HAa OCHOBC U3YUYCHUA OCHOBHBIX HOHATHUH U 3aKOHOB XUMHHU C OHOpOﬁ
Ha Tabmumy »snementoB J[.M. MennaeneeBa, TaOIUIly pPacTBOPHUMOCTH W PsJ aKTHUBHOCTH
METAJIJIOB. I[I/ICI_[I/IHJII/IHa «TeOpeTI/I‘-IGCKI/Ie OCHOBbBI XUMHH» HOOINOJHACT H CHOCOGCTByeT
Jy4lIeMy MOHUMaHUIO TUCHUIUIMHBI «O011as 1 HeopraHu4eckasi XuMus»

2.B pe3yabrare wu3y4YeHHs [UCHUILVIMHBI oOydyawuiuiics 1o
0akaJjiaBpUaTa J10JIKeH:

Oobnadamys cneayomMMU KOMIETEHIIUSIMHU:

—CIOCOOHOCTBIO HCIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX IUCIHUIUIMH B
HpO(l)eCCI/IOHaJIBHOI\/'I ACATCIIBHOCTH, IPUMCHATH MCTOAbI MATCMATHYCCKOI'0 aHajin3a U
MOJICIIUPOBAHUS, TEOPETUUECKOTO U dKCTIepuMeHTalIbHOTO HccienoBanus (OITK-2);

—CHOCO6HOCTBIO HCIOJIb30BATh OCHOBHBIC CCTCCTBCHHOHAYYHBIC 3aKOHBI AJI1 TIOHUMAaHUWA
OKpy>Karotiero mupa u sieauii mpupoasl (OI1TK-3)

—TOTOBHOCTBIO ~ M3y4yaThb  HayYHO-TEXHHUYECKYI0  HMH(OpMAIHIO,
OTEUECTBEHHBIN U 3apyOCKHBIN OMBIT 10 TeMaTuke uccinegopanuii (I1K-13).

3namop:

—OCHOBHBIE 3aKOHBI XUMUU;

—CTPOEHHE aTOMa U NEPUOIUYECKUMN 3aKOH;
—OCHOBHBIE KJIACChl HEOPTaHMUECKUX BEIIIECTB;
—KJIaCCHU(PUKAIIUI0 XUMUUECKHUX PEaKIIHiA;

nporpamme

aHAJIM3UPOBATh
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— OCHOBHBI€ TUITbI XUMHUYECKOU CBSI3H;

— TIPOLIECCHI, IPOTEKAIIIHE B PACTBOPAX, M OCHOBHBIE TEOPUH KHCIOT H
OCHOBAaHMH.

Ymems:

— COCTaBIISITh AJIEKTPOHHBIC (DOPMYJIBI aTOMOB W OIPEAETSATh BaJCHTHOCTH U
CTENIEHU OKUCJICHUS B COCIUHEHUSAX;

— COCTaBJIATH GOPMYIIBI HEOPTAHUIECKUX BEIIECTB PA3IMYHBIX KIAcCOB (OKCHJIOB,
KHCJIOT, OCHOBaHHM, COJICH ),

—COCTABJISITh YPABHEHUSI XUMUYECKUX PEAKIUN PA3TUUYHBIX TUIIOB;

—IIPOBOJIUTh CTEXMOMETPUYECKHE pacyeTbl [0 YPABHEHHMSAM XHMHYECKUX
peaKLuii;

— COCTaBJIATH (HOPMYJBI KOMIUIEKCHBIX COCIWHEHWH, JaBaTh UM Ha3BaHUA U
npeIaraTh CriocoObl MOTYYCHHS.

Bnaoemo:

— METOJIJaMHU OINKMCAHUS CBOMCTB BEILIECTB HA OCHOBE 3aKOHOMEPHOCTEU, BBITEKAIOIIUX U3
MEPUOIUYECKOr0 3aKOHA U IEPUOINYECKON CUCTEMbBI XUMUYECKUX 3JIEMEHTOB.

3.KpaTkoe coaep:kaHue JUCHUNINHBI

Mooy 1. BBenieHue B XUMHIO.

OcHoBHble  MOHATHS ~ XUMHUU.OCHOBBI ~ QTOMHO-MOJICKYJIIPHOTO  YUYEHUS,
BBIYMCIICHHS pa3MEPOB U MacC aTOMOB M MOJIEKYJI, OTHOCUTEIbHbIE aTOMHBIE U MOJIEKYJISIPHBIE
Macchbl, MOJISIpHasi Macca. 3aKOH MPOCTBIX KPATHBIX OTHOILIECHUW, 3aKOH COXPAHEHHUS MAacChl,
MPOCTEUININE BBIYUCICHUS 10 YPAaBHEHHSIM XHMHUUYECKHX PEAKIMH Ha “U30BITOK-HETOCTATOK .
I"a3oBble 3ak0oHBI, ypaBHeHHE Knaneiipona — MeHieneeBa 1 BIYMCIEHUS Ha €T0 OCHOBE.

OCHOBHBIE KJIACCHI HEOPTraHWYECKUX COCAMHEHUN.KUCIOTBI 1 OCHOBaHMS; COJM:
CpenHue, KUCble, OCHOBHEIE, KOMIUIeKCHbIE. Knaccudukamnus nu HomeHkIarypa. ucconnanus
JJIEKTPOJIUTOB B BOJAHBIX pacTBOpax.AMQOTEpHbIE OKCUABl U TUIPOKCUIBIM OCOOEHHOCTH MX
XUMHUYECKHUX CBOMCTB. KucmopoaHbie U OECKUCIOPOIHBIC KUCIOTHI U UX COJIH.

KommnekcHsie coenunenus. OOmue cBeOEHUS O KOMIUIEKCHBIX COEIMHEHHUSX.
KommnekcooOpa3oBarenb, JUTaHIbI, KOOPJWHAIIMOHHBIE YHCIA, JIEHTAaHTHOCTHIUTAH[IOB,
BHYTPEHHSIS M BHEWIHSSA Cepbl KOMIIEKCHOTO coeanHeHus. Kimaccudukanuss KOMIIEKCOB 1O
BUJly KOOPAMHUPYEMBIX JUTaHa0B. HoMeHkIaTypa KOMIUIEKCHBIX coeauHeHui. [Ipencrapnenue
00 M30MepuM KOMIUIEKCHBIX coequHeHM. Peakiuu oOpa3oBaHHs KOMIUIEKCHBIX COEIUHEHMIA,
CBOMCTBA KOMIUIEKCHBIX COEUHEHUM.

OcHOBHBIE THUNBI XUMHYECKHX peakiuil.PeakninnoOMeHHble U OKUCIHUTEIbHO-
BOCCTAHOBUTEJIbHbIE. TUMHYHBIE OKUCIUTENIM W BOCCTAHOBUTENHW, HANUCAHUE YpaBHEHUU
MPOCTEUIINX  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. Tumbpl OOMEHHBIX pEaKIHi,
TUAPOJIN3 COJIEH B BOJHBIX pacTBOpax.

[Tepuonuueckuii  3akon J[.M.MenneneeBa ©W NEpUOAMYECKHE CBOMCTBA.
CoBpemenHast GOpMYIHPOBKA MEPUOUIECKOr0 3akoHa. [leproaudeckasi cucTemMa u ee CBsI3b CO
cTpoeHueM atoMmoB. [Ipencka3zanue CBOMCTB Ha OCHOBE MEPUOJUYECKOTO 3aKOHA. ATOMHBIE U
WOHHBIE PAAWYCHl. YCIOBHOCTb 3THX TNOHATHU. M3MeHeHue paamycoB aToOMOB IO
nepuoandYeckor cucreMe. MOHHBIE paguyChl U MX 3aBUCUMOCTH OT 3JIEKTPOHHOTO CTPOEHUS
ATOMOB U CTETICHH OKUCJICHUS. DHEPrus HOHU3ALUU U CPOJCTBO K AJNEKTPOHY. 3aKOHOMEPHOCTHU
B U3MEHeHuu sHepruu noHuzanuu. Cxema Koccens st 0ObSCHEHHS OTHOCUTENIBHOM CHIIBI
KHCJIOT M ocHoBaHuil. IlpencraBieHue o0 Merojgax CpaBHMUTENBHOro pacdera M.X.
KapaneTrpsiHua. 3HaueHrue NepuoInIeCcKOro 3aKoHa.

Mooynb 2. Xumuueckast CBsI3b.

Tunbl XUMHUYECKOW CBA3U.DJNEKTPOOTPUIIATEILHOCTh. KOBaJIeHTHAsE W WOHHaA
cBsa3b. (CBOMCTBa KOBAJIECHTHOM CBSI3U: HANpaBICHHOCTh M HachlmaemocTs. [lomsipHas
KOBAJICHTHAs CBS3b. XapaKTEPUCTUKN KOBAJIECHTHOM CBSI3U: JUIMHA, IPOYHOCTh, BAJICHTHBIE YTJIbI.
JUITMHBI OOWHAPHBIX W KPAaTHBIX CBs3eil. D (EeKTUBHBIE 3apsiibl aTOMOB B MOJIEKYJaX.
JlunonbHBIE  MOMEHT. JIMMOJIBHBIE MOMEHTBI M CTpoeHue MoJieKyid.loHHas CBsA3b Kak
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IPEACIbHBIA Cllydall KOBAJICHTHOM CBs3U. HeHanpaBIeHHOCTh M HEHACBIIAEMOCTbh MOHHOMU
cBs3u. llomsipuzanusi MOHOB. 3aBUCHUMOCThH MOJSPU3AIMHA HOHOB OT THIA SJIEKTPOHHOMN
CTPYKTYpBI, 3apsga ¢  paauyca HMOHOB. BrusHue moispu3allid Ha  CBOMCTBa
BeIECTB.MEKXMONEKYJISIpHAs U BHYTPUMOJIEKYJISIpHAs BOJOPOAHAs CBSI3b. ODHEPIUs W JJIMHA
BOJIOPOJIHOM CBsI3U. BiMsiHMe BOLOPOAHOM CBA3M HA CBOMCTBA BELIECTB. MeTaunyeckas CBsI3b U
ee cBoiicTBa.O0MIME MPEICTABICHUS O MEXMOJICKYJIIPHOM B3aMMOICHCTBHH.
Mooy 3. CBolicTBa pacTBOPOB.
PactBopsl M B3ammojeiicTBUS B pacTBopax.Teopuu kuciaor u ocHoBaHui.lIponeccsl,

COMPOBOXKAAOIINE O0pa30BaHME JKUIKAX HUCTHHHBIX PACTBOPOB  HEIIEKTPOJIMTOB U
3JIEKTPOJIUTOB. XapakTepucTHKa  MEXKYaCTUYHBIX  B3aMMOJICUCTBMA B  pacTBOpax.
[IpencraBnenne o conpBaTauuu. IMneanpHple M peanbHble PacTBOpPbl. AKTHUBHOCTB;

KO3(PUITMEHT aKTUBHOCTH KaK Mepa OTKJIOHEHHUSI CBOMCTB KOMIIOHEHTA PEaIbHOTO pacTBOpa OT
€ro CBOMCTB B MJI€aJIbHOM pacTBope. Peakiuu, mpoTekarome B pacTBopax.

Henocrarounocts Teopun Appenuyca. [IporoHHas Teopusi KUCIOT U OCHOBaHUM;
KOHCTAaHTBl KHUCJIOTHOCTH U ocHOBHOcTH; mkaina pKa u pKs. Koncranta aBrompoTonuza

pactBoputens. Juddepenmupyromue wu HUBenHpyomue pactBoputenu. [lonsarue 00
JJIEKTPOHHOU TEOPHUH KUCJIOT U OCHOBAHUM.
4. O0beM y4eOHOH JUCHHILINHBI
Beero CeMleCTp
Bun yuebHo# paboThl B B
B aKaJIeM. B aKaJIeM.
3a4€THBIX 3a4eTHBIX
gacax yacax

eIMHUIIAX SAMHUIIAX
O01mas Tpy10eMKOCTh 2 7 2 7
JMCIUTIJINHbI
KonTakTHas padora (KP): 1 36 1 36
Jlexmm (JIek) 0,5 18 0,5 18
[Tpaktuueckue 3austus (113) 0,5 18 0,5 18
CamocrositeqbHasi padora (CP): 1 36 1 36
Bua uToroBoro KOHTpoJIf:

3auer
IK3aMeH/3a4eT
Bcero CeMle “p
Bun yueGHOM paboThI B B B B

3a4ETHBIX | aCTPOHOM. | 3a4YETHBIX | aCTPOHOM.

eIMHUIIAX yacax eIMHUIIaX yacax
O01mast Tpy10eMKOCTb JUCHUIIIIHHBI 2 54 2 54
KonTakTHas padora (KP): 1 27 1 27
Jlexmuu (Jlek) 0,5 13,5 0,5 13,5
[Tpaktuueckue 3ausatus (I113) 0,5 13,5 0,5 13,5
CamocrositesbHas padora (CP): 1 27 1 27
Bua uTOroBoro KOHTpoOJIA:

3auer

IK3aMeH/3a4eT
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	• представлениями об основных этапах в истории человечества и их хронологии;
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	Химическая технология - наука об экономически, экологически и социально обоснованных способах и процессах переработки сырья с изменением его состава и свойств путем проведения химических и физико-химических превращений в предметы потребления и средств...
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	2.2. Химические процессы.
	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.
	Определение и назначение химического реактора. Реакторы в химических и нехимических отраслях промышленности. Обзор типов химических реакторов, их структурные элементы (реакционная зона, устройства ввода и вывода, смешения, разделения и распределения п...
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	3.2. Анализ ХТС.
	3.3. Синтез ХТС.
	Понятие и задачи синтеза (построения) ХТС. Основные этапы разработки ХТС. Роль математических и эвристических методов.
	Модуль 4. Промышленные химические производства.
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	2.Математическая статистика.
	4. Объем учебной дисциплины
	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.
	Керамические материалы. Конструкционная, инструментальная  и техническая керамика. Неорганическое стекло. Классификация стекол по назначению и области применения. Ситаллы. Графит. Асбест. Свойства и области применения.
	Смазочные масла, пластические смазки, твердые смазочные материалы. Смазочно-охлаждающие жидкости.
	Древесные материалы.
	Модуль 1. Электрические цепи
	1.1. Основные определения, описания параметров и методов расчёта электрических цепей.
	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.

	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...
	4. Пожарная безопасность – состояние защищенности населения, имущества, общества и государства от пожаров. Пожарная опасность (причины возникновения пожаров  в зданиях, лесные пожары). Локализация и тушение пожаров.  Простейшие технические средства п...
	5. Комплекс мероприятий гражданской защиты населения.
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