4.4. AHHOTAUMH Pad0YUX MPOTrPAMM M CHUILTHH
4.4.1. IncuMminHbl 00A3aTeIbHOM YacTH (0a30Basi 4acTh)

AHHOTaUus padoyeil mporpaMMspl y4eOHOH THCHMNIHHBI
Huocrpannbiii a3bik (b1.5.01)

1.IeJap QUCHMIJIMHBI — TIPHOOpETeHHE 00yYaromUMuCs 00Iel, KOMMYyHHKAaTUBHOW U
npohecCHOHANBFHOM KOMIIETEHIUH, YpPOBEHb KOTOPBIX Ha OTHENbHBIX JTamax s3bIKOBOU
NOJATOTOBKHA  TIO3BOJIIET ~ WCIOJB30BATh ~ HMHOCTPAHHBIM  SI3BIK  MPAKTHYECKH Kak B
npodeccuoHanbHOM (MIPOU3BOJICTBEHHOM M HAay4YHOW) MAESITeNbHOCTH, TaK W Ui Iieneid
caMoo0pa3oBaHMsI.

2.B pe3yabTrare u3y4YeHUs AUCHUILUVIMHBLI O0ydYawlIWiics MO0 MporpamMmme
0akajaBpUaTa J0JIKEH:

Oénaoams cnenyromumu oomekynbTypHbiMU (OK) koMIeTeHIUsIMU:

- CIIOCOOHOCTh K KOMMYHHMKAIIUM B YCTHOM M TNHCHhMEHHOH (opmMax Ha PYyCCKOM U
WHOCTPAaHHOM  sI3bIKaX JJIA pEIIeHUs 3alad  MEXKIUYHOCTHOTO U MEXKYJIbTYPHOTO
B3aumoeicteus (OK-5).

3uamo:

- OCHOBHBIE CIOCOOBI  COYETAEMOCTH  JIEKCMYECKMX €IWHUIl U  OCHOBHBIE
CJIOBOOOPA30BATEIHHBIC MOJICIIH;

- PYCCKHE SKBUBAJIEHThI OCHOBHBIX CJIOB M BBIPAXKEHUI PEUH B IIPOLIECCE MEKITUYHOCTHOTO
Y MEKKYJIBTYPHOTO B3aUMOJIEHCTBUS;

- OCHOBHBIE MIPUEMBI U METOJIbI peepUPOBAHUS U AHHOTUPOBAHUS TUTEPATYPHI;

- IMIACCUBHYI0 M AaKTHUBHYIO JIEKCHMKY, B TOM 4MCJ€ OOIIEHAay4YHYI0 M CIEHUAIbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO AJis pabOThl Ha/l TUTIOBBIMU TEKCTaMU;

- IpUEMBI PabOTHI C OPUTUHAILHOHN JINTEPaTYPOil Ha MHOCTPAHHOM SI3BIKE.

Ymems:

- paboTaTh C OPUTMHAILHON JTUTEPATypO Ha MHOCTPAHHOM SI3BIKE;

- paboTaTh CO CIIOBapeM;

- BECTH IEPENUCKY Ha U3yYaEMOM SI3bIKE C LIE€JIbI0 MEKIMUYHOCTHOTO U MEKKYJIBTYPHOIO
B3aUMOJICUCTBUS;

- BECTH PEUEBYIO JIEATEILHOCTh MPUMEHUTENBHO K chepe OBITOBOM 1 MpodecCHOHATEHON
KOMMYHUKAIUH.

Bnaoemo:

-MHOCTPAaHHBIM $I3bIKOM Ha YPOBHE MEXJIMYHOCTHOTO M MEXKYJIBTYpHOTO OOIICHHUS,
HaBBIKAMH M YMEHHUSIMH PEUEBOW JCATEIBHOCTH TPUMEHHTENBHO K cdepe OBITOBOH u
npohecCHOHaNbHOM KOMMYHHUKAIIUU, OCHOBAMH ITyOINYHON peyu;

- OCHOBaMH peeprpoBaHusi 1 aHHOTUPOBAHHS JTUTEPATYPHI HA U3Yy4aeMOM HHOCTPAaHHOM
A3BIKE.

3. KpaTkoe coaep:kanue IHCHUTINHBI:

Brenenue. [Ipeaqmer u poib HHOCTPAHHOTO si3bIka. KpaTkue uctopuyeckue cBeeHus oo
U3y4aeMOoM s3bIKe. 3aja4i 1 MECTO Kypca B IMOATOTOBKE 0aKanaBpa TEXHUKH U TEXHOJIOTHH.

Monyns 1. |.I'pammaTrueckue TpyAHOCTH H3y4aeMOro sI3bIKa:

1.1 JInynble, npUTAKATENbHBIE U IPOYHE MECTOMMEHHS.

Crpsi’keHune 171aroyia-cBsi3Ku.

N3menenne riarosa-cBs3ku B ¢popmax HacTosmero spemern. OOpa3oBaHue pa3iIMyHBIX
BUJIOBPEMEHHBIX (OpM ¢ mMoMoIIbI0 Tiarona-cBa3ku. OOpasoBanue M ymnorpebieHue ¢Gopm
IIACCHUBHOTO 3a50ra. VI3MeHeHHe riraroia-cBA3KH B Pa3JINYHbIX (popMax Mpomeanero 1 Oyaymmero
BpeMeHHU. [ 1aros-cBa3ka B OTpULATENbHBIX PEATOKECHUIX.

1.2 TIlopsnok cioB B mnpeanoxkeHuu. lIpsmMoll NOpSIOK CIIOB  yTBEPAUTEIHHOTO
OpEUIOKEHUSI B PAa3IMYHBIX BHIOBPEMEHHBIX ¢opMmax. l3MeHeHue mopsiika CJIOB B



BOIPOCUTEIIBHBIX NPEANIOKEHUAX. 1IopAI0K CIOB M MOCTPOEHUE OTPULIATENIBHBIX MPEIJIOKEHNN.
OMpaTHuecKue KOHCTPYKIIHH.

Monyns 2. Il.YteHne TeMaTu4ecKux TEKCTOB:

2.1. Beenenue B crieiuanbHOCTh

2.2 I.1. Meunpaeneen

2.3. PXTY um. JI.1. Menpaenecena

[TonsTHe 0 BUIaX YTeHUS Ha MPUMEpPax TEKCTOB 0 Xumuu, /.M. Menoeneese, PXTY um,
JI.U. Menoeneesa.
AKTHBHM3a1Us JIEKCUKU IIPOYUTAHHBIX TEKCTOB.

Monyinsb 3. Ill.IIpakTika ycTHOH peun 1o TemMam:

3.1. «I"'oBopuM 0 cebey,

3.2. «B ropone»,

3.3. «PailoH, r1e g KUBY».

MoHooruueckast pedb 1o TEMe «0 ceder.

Monyns 4. |.I'paMmmaTHueckue TpyAHOCTH U3y4aeMOro sI3blKa:

4.1. NUnpunutus. ®opmel nHpuaUTHBA. [IponomkeHHb 1 nepeKTHBI WHPUHUTHUB.
OyHkuuy HMHOUHUTHBA B mpeiokeHuH. OOpa3zoBaHue M ynorpebiieHHe HH(UHUTHBHBIX
000OpOTOB THUIA «CIIOKHOE TMOAJIeKAILEE» U «CJIOXKHOE JONOJHEHUe». BapuaHTel nepesoja
UH(QUHUTUBHBIX 000POTOB Ha PYCCKUH SI3BIK.

4.2. Bunopemennble (opmbl TiaroioB. OOpa3oBaHHE MPOCTHIX, MPOJIOKEHHBIX,
neppeKkTHeIX M Nep(EeKTHO-NIPOJOIDKEHHBIX BpeMeH. BompocurenbHble MpeniokKeHus B
pa3nuyHbIX BpeMeHax. OOpa3oBaHue OTpULIATENBHBIX (JOPM TJIarosyia B pa3inyHbIX BpEMEHAX.

Monayns 5. Il.M3ydaromee ureHHe HAay4HO-NOMYJIAPHBIX TEKCTOB IO BBIOpAaHHOMN
CHEIHAIBHOCTH.

[TpumepHas TemMaTHKa TEKCTOB:

5.1. «bHOTEXHONOTUSI U HAYYHBIE METOJIBI»

5.2. «HedTexumudeckoe mpeampusiTue.

Monyisb 6. 1. ITpakTrka ycTHOM peun 1o Teme

6.1. «Cmyoenueckas sHcuznwy.

6.2. «Xumus, U3MEPEHNS B XUMHUUECKON TEXHOJIOTUN

Monyns 7. |. ' pammaTuyeckue TpyAHOCTH U3y4aeMOro sI3bIKa:

7.1. Ilpuvactus. [Ipugactust HacTOAIIETO U MpoIIe/mero Bpemern. [lepdextasie popmebr
npuyacTus. MecTo npu4acTuii B peanokeHuu. Pasnnynsle BapuaHThl IEpEBOAA MPUYACTHI Ha
pycckuii si3pIK. [IpudacTHbie 000POTHI ¥ IPUEMBI MX NIEPEBOJIA HA PYCCKHUM SA3BIK.

7.2. CocnaratenbHOe HakJIOHEHHE. DOPMBI COCIIaraTeIbHOTO HAKJIIOHEHHS B U3y4aeMOM
si3plke. MojanbHble TJarojibl M KX MCIOJNb30BAaHME B IPEIJIOKEHUSAX B COCIArareIbHOM
HaKJIOHEHMU. Tumbl yCIOBHBIX NpeUIOKEHUW. DBapumaHTel nepeBona MpEeNIOKEHUH B
cocJlaraTeJIbHOM HaKJIOHEHUHU U YCJIOBHBIX MTPEIIOKEHUH.

Monyns 8. |l.13y4aroriee ureHre TEKCTOB O TEMaTHKE:

8.1. «Xumuueckas 1a60paTopus».

8.2. «MI3mepeHus B crienuaabHOM JIa00paTOpUny.

Monyisb 9. lll.IIpakTika ycTHOH peun 1o TeMam:

9.1. «Ctpana nzyyaeMoro si3bIKay,

9.2. «IlpoBeneHue nenoBoil BCTpeumn»,

9.3. «3akio4eHue KOHTPAKTAY.

4. O0beM IUCHUIIMHBI U BU/IbI Y4eOHOH padoThl

Bun yueGHO# paboThI B 3ageTHBIX B akanewm.
eIMHUIIAX Jacax
O6masi TpyA0eMKOCTh TUCIHUIIJIMHBI M0 Y4eO0HOMY MJIAHY 8 288
AYyIUTOPHBbIE 3aHATUS 2,2 80
Jlekuuu - -




IIpakTHYecKHe 3aHATHS 2,2 80
CamocrosiTenpHas paboTa: 4,8 172
By uToroBoro KOHTpOJIs: 3a4€T/3K3aMeH 1 DK3aMeH
(36)
Bunx yuebnol paboThl B 3auetHbIX B actponom.
eIMHHLIAX gacax
O0mas TpPyA0EMKOCTb JMCHHILIMHBI 10 Y4eOHOMY IIAHY 8 216
AyIuTOPHbIE 3aAHATHS 2,2 59,5
Jleknuu - -
IlpakTHYeckne 3aHATHA 2,2 59,5
CamocTrosTenpHas padora: 48 129,5
By utoroBoro KOHTpOIIs: 3a4eT/3K3aMeH 1 DK3aMeH
(27)

AHHOTanus pado4eil NporpaMMsbl y4eOHOM TUCHUTINHBI
dunocodus (b1.5.02)

1. Heab AMCHUIUIMHBI: cOPMUPOBATH Y CTYIEHTOB KOMILIEKCHOE MIPEJICTaBICHHUE O POJIU
U MECTE (I)I/IJ'IOCO(bI/II/I B CHUCTEMC TYMAaHHMTApPHBIX, COOHAJIBHBIX MW €CTCCTBCHHBIX HAYK,
NO3HAKOMHUTh HUX C OCHOBaMH (PUIOCO(PCKOro 3HAHMSA, HEOOXOOUMBIMH [UIS pELICHHUs
TEOPETUYECKHUX U IIPAKTUYECKHX 3a/1a4.

3agauu AMCUMIIMHBI:

° (dopMHpOBaHNE HAYUYHBIX OCHOB MUPOBO33PEHUS CTYIEHTOB;

. (¢opMHpOBaHHE HABBIKOB JIOTHUECKOTO, METOJOJOTHYECKOr0o M (HIOCOPCKOTo
aHaiu3a pa3BUTUS U (PYHKIIMOHMPOBAHUS PA3IUUYHBIX cep KU3HU OOLIECTBA, €r0 COLMATbHBIX
HWHCTUTYTOB;

. dbopMupoBaHue yMEHUH HCIIOJIH30BaTh dunocodckue 3HAHUS B
poQeCCHOHATLHOMN IEATEFHOCTH Oy IyIUX CIECIAATHNCTOB;
o (GopMHpPOBaHHE TBOPYECKOTO MBIIIICHHUS, CaMOCTOSTEIBHOCTH CYXKJICHUH,

MHTEpeca K OTEUECTBEHHOMY U MUPOBOMY KyJIBTYPHOMY U HAyYHOMY HACJIEIUIO, €r0 COXPAaHEHUIO
Y TIPEYMHOKEHHIO.

2. B pe3yabraTe u3y4YeHUs [IHCHMILVIMHBI oOOy4YaloliMiicd 1O mporpamMmme
0akaJlaBpUAaTAa J0JIKeH:

Obaaoams cnenyromuMu o0eKyasTypHbIMH (OK) koMneTeHIusIMHU:

- yMETh UCIOJb30BAaTh OCHOBHI (PUIOCOMCKUX 3HAHMKH I (OPMHUPOBAHHMS
MupoBo33peHueckoi mosummu (OK-1);

B pesynberare ocBoeHus Kypca Gui1ocopuu CTyIeHT T0JDKEH:

3HaAMb!

OCHOBHOE COZIep’KaHMe TIaBHBIX (HIOCO(CKUX IIKOJ U HANpPABICHUH, PEICTaBUTENCH
9THX HIKOJI, CBS3b U pa3nudue ux GuiIocohCKux uueH, CBA3b HCTOPUKO-(QUITOCO(DCKUX KOHIICTIIHHA
C COBpEMEHHBIMH Ipo0IeMaMy MHIMBHYAIbHON M O0IECTBEHHOH KU3HH;

yMeTb: TIOHUMAaTb ¥  aHAJIM3UPOBATh  MHUPOBO33PEHYECKHE, COIHAIBHBIE |
WHIVBHIyalbHbIE TPOOJIEMBl COBPEMEHHOW KM3HH; TPAaMOTHO BECTH JHCKYCCHIO,
apryMEHTHPOBAHHO OTCTaWBaTh CBOIO MO3WIMIO TI0 3HAYMUMBIM (PHIOCOPCKUM TpobdiemMam
COBPEMEHHOM JKU3HH, ONMPAsiCh Ha HApaOOTaHHBII B HCTOPUH (HHIIOCOPHUN MAaTEPHAT;, IPUMEHSTH
noJgy4eHHbIe (UIococKkre 3HaHUA K PEIICHUIO TPO(PECCHOHABHBIX 33/1a4;

BJIA/IeTh: TIPE/ICTABICHUSAMH O GriIocohru Kak HayKe M CHCTEME IICHHOCTEH, ee MecTe B
CHUCTeME TYMaHHTApHOTO 3HaHUS; OCHOBaMH (PMIIOCO(CKOTO MBIIUICHHS, KaTerOpHabHBIM
annapaToM U3y4aeMoW TUCHIUIUTUHBI, PUIOCO(YCKUMH METOAAMHU aHAJIH3a Pa3InYHEIX Mpoliem,



HaBbIKAMU (PUIOCO(PCKON KyIbTypbl ANl BBIPAOOTKH CHUCTEMHOIO, IIEIOCTHOTO B3IIsiIa Ha
NEHCTBUTENBHOCTD U MECTO XUMHH U XMMHUYECKOIN TEXHOJIOTUY B IIEJIOCTHOM KapTUHE MUpA.

3. Conep:xkanue TUCHUILINHBI

Beenenne. ®unocodus, ee MpOUCXOKICHUE U POJIh B OOIIECTBE.

Mooyne 1. Ocnognvie unocoghckue wikonwl.

AnTtnuHas  Qumocodust  (mocokpatuku, coductel, Cokpar, Jlemokpur, IlmaToH,
ApHCTOTENDb, SJUIMHUCTUYECKU-pUMCKast Quuocodus). OcHOBHbIE NMPOOIEMBI CPEAHEBEKOBOU
¢mnocopun u snoxu Bospoxaenus. Punmocodpust Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus IIpocsemenus. Hemenkast knaccuueckas ¢unocodus. Pycckas umocodus XIX —
XX BB. OCHOBBI MapKCUCTCKOH (hrmocopuu. OCHOBHBIE HAIIPABJICHUS COBPEMEHHOH (rutocodun.

Mooyns 2. @unocoghckue xonyenyuu 6vimus U NOIHAHUA.

[Ipobnema ObiTust B uctopuu ¢unocopuu. IToHATHS MaTepuanbHOrO U HJEAIBHOTO.
OcHoBHBIE (unocockue HampaBiIeHUs: MaTepuanu3M U ujpeanusM. IlpuHiun rino6aabHOro
3BOJIIOIIMOHM3MA B COBPEMEHHOW HAYYHOW KapTUHE MUPA.

Konnenmnuu npoctpaHcTBa U BpeMEHH B UCTOpUU (HUI0cOdUU 1 HAYKH.

[Ipoucxoxaenue cosHanus. Poib Tpyaa B MPOMCXO0XKAEHUN CO3HaHUs. Mneanuctuueckue
U MaTepuanucThyeckue KoHmenuuu co3HaHus. Co3Hanwme u Mo3r. Co3HarenpHOE U
6ecco3HarenbHoe. Co3HaHMe U sA3bIK. CO3HaHNE U CAMOCO3HAHHE.

Konnenmuu rHoceonornu B HUCTOpUU  (GUIOCOPHUH: CEHCyallu3M, palOHAIHU3M,
CKENTUIU3M, arHOCTUIIN3M, KOHIETIIHS BPOXKIEHHBIX UAEH, aipruopu3M. J(HaaeKkTuka mo3HaHus:
YyBCTBEHHOE M paruoHagbHoe. OCHOBHBIEC TEOPHUH UCTUHBI.

Mooyns 3. IIpobremvl uenosexa 6 ¢hunocoguu.

Yenosek kak mpeaMeT ¢puiocodpckoro ananuza B uctopuu ¢puinocodpuu. [poucxoxnenue
YyeJloBEKa: MPUPOJHBIE U COLMAJIbHBIE YCIOBUS AaHTPOIOCOLIMOTeHe3a. buosornueckoe u
colManabHOE B YenoBeke. THAUBUI, MHAWBUYallbHOCTbD, TUYHOCTbD.

CMBbICT KU3HU W TIpeHAa3HAUYeHUe yenoBeka. JKu3Hb, cMepTh, Oeccmeprtue. JBrokeHHe
HEHACHUIIMS, €ro pojb B coBpeMeHHOH >ku3HH. llenu u uenHoctu. CBoboga BolKM U
OTBETCTBEHHOCTb JIMYHOCTH. HpaBCTBEHHBIE, PETUTHO3HBIE, SCTETUYECKNE LIEHHOCTH.

Mooyns 4. @unocoghus ucmopuu u obwecmasa

Yet0BEK B CHCTEME COLIMATIBHBIX CBA3eH. JIMUHOCTE M Macchl, cBOOOIa U HEOOXOIMMOCTb.
Ounocopust uctopuu: (QGopMmanMoHHAS U IUBWIM3AIMOHHAS KOHIIETIIIUA HCTOPHUYECKOTO
pasButHs. [IporpeccucTckue W LMKIMYECKHE MOJENU pa3BUTUSA. [ 100ajgbHBIE MPOOIEMBI
coBpeMeHHOcTH. KoHIIenHs yCTOWYMBOTO pa3BUTHA U CIIEHApUU OydyIIero.

OOmiectBo 1 ero cTpykrypa. CorpanpHasi, MOJIUTHYECKas M TyXOoBHAs chepbl 00IIecTna.
Konnenmuu rocygapctsa B uctopuu gpuiiocodcekoii Mpicnu. ['paskqaHckoe 00111eCTBO U MPaBoOBOE
roCyAapcTBO.

Mooy 5. @Punocogckue npodiemvl Xumuu U XUMULECKOU MEeXHOI02UU

HayuHnoe n BHeHay4yHOe 3HaHWe. CTPYKTypa HAy4HOTO 3HAHMSA, €0 METOJBI U (POPMEI.
HayuHble peBomolMy ¥ CMEHa TUIIOB palMOHaIbHOCTU. Hayka B coBpeMeHHOM Mupe. DTHKa
HayKH U OTBETCTBEHHOCTb YUEHOTO.

[TpoGiiema cooTHOIIEHHUS] HAayKd M TeXHUKH. COIUalbHBIE MOCJIEACTBUS HAay4YHO-
TEXHUUYECKOTO ITporpecca. ITUYECKUE U SKOJIOTMUECKUE UMIIEPATUBBI Pa3BUTHSI HAYKH U TEXHUKH.

MecTo XMMUU B CUCTEME €CTECTBEHHbIX HayK. OCHOBHas mpoljemMa XUMHUU Kak HAyKH U
npousBojcTBa. Llenmn w  3amaum  XxumMudeckoil  TexHosorumu. Crenmuduka  XUMHKO-
TEXHOJIOTMYECKOro 3HaHus: (PyHAaMEeHTaIbHOE U MPUKIATHOE, SIMIIUPHIECKOE U TEOPETUYECKOE.

4. O0beM AUCHHMILIMHBI U BUIbI Y4eOHOH padoThl

. B 3auetHbIxX B akanem.
Buanbl yueOHoii padboThl

eIMHUIIAX qacax
O01masi TPY/1I0eMKOCTh JTHCHUIJIMHBI 110 Y4e0HOMY ILUIaHY 5 180
AYINTOpPHbBIE 3aHITHS: 4/3 48

Jlexmun 8/9 32




Cemunapsl (C) 4/9 16

CamocrosTesannasi paéora (CP): 8/3 96

Buj KOHTpOJIs: IK3aMeH 1 36

Buabl yueOHoit padoTsI

B 3auernbix | B actpoHOM.

CIMHULIAX gacax
O01as Tpy10€eMKOCTh JMCHHUILIHHBI 110 Y4e0HOMY ILUIaHY 5 135
AyAUTOPHBIE 3aHATHS: 1,33 36
Jlexmun 0,9 24
Cemunapsl (C) 0,43 12
CamocrositesibHas padora (CP): 2,67 72
Bua koHTpOJISi: IK3aMeH 1 27

AHHOTanus padoyeil NporpaMMbl Y4eOHOH TUCUUIIIIMHBI
HUcropus (b1.5.03)

1. Heap aucuuMniInHbl: GOPMHUPOBAHUE Y CTYAEHTOB KOMIUIEKCHOTO MIPEJCTABICHUS O
POJIM M MECTE UCTOPUH B CUCTEME TYMAHUTAPHBIX U COLMANIBHBIX HAYK, KYJbTYypHO-
ucropudeckoMm cBoeoOpasun Poccun, ee Mmecte BO BCEMUPHO-UCTOPUUYECKOM TIpoliecce, 00
O0COOEHHOCTSIX U OCHOBHBIX 3Talnax €€ HCTOPUYECKOT0 Pa3BUTHS; BBEIEHNE CTYJICHTOB B KPYyT
UCTOPUYECKHX MPOOJIEM, CBSI3aHHBIX C 00J1acThi0 Oy Iy1el mpodecCHOHATBHOMN 1eATEIbHOCTH.

3agaum uW3yuyeHHS HCTOPUHM 3aKIIOYAIOTCS B NPUOOPETEHUH CIEAYIOMINX 3HAHWH,
pPa3BUTUU YMEHUI U HABBIKOB JIMYHOCTH:

* IOHUMaHUE T'PaXJaHCTBEHHOCTH U MATPUOTHU3MA KaK MPEJaHHOCTH cBoeMy OTedecTBy,
CTPEMJICHHUSI CBOMMHM JCUCTBHUAMHM CIy’)KUThb €r0 MHTEpecaM, B T.4. M 3aIlUTE HAMOHAJIBHBIX
uHTepecos Poccuy;

* 3HAHME JBWKYIIUX CHJI U 3aKOHOMEPHOCTEH NCTOPUYECKOTO MPOLIECCa; MECTa YeI0BeKa
B HICTOPUYECKOM IIpOILIeCcCe, MOTUTUYECKON OpraHu3aliy o0IIecTBa;

* BOCIIUTaHHE HPAaBCTBEHHOCTH, MOPAJIX, TOJIEPAHTHOCTH;

* MIOHMMaHUE MecTa M poiM o0JacTu aeATeNbHOCTH BhIyckHMka PXTY wum. JI. U.
MeHieneeBa B 00IIECTBEHHOM Pa3BUTHH, B3aUMOCBA3H C IPYTMMH COLMAIIBHBIMUA MHCTUTYTaMH;

* HaBBIKU UCTOPHUYECKOW aHAIUTUKHU: CIIOCOOHOCTh Ha OCHOBE MCTOPUYECKOTO aHAIN3a U
npoOJEMHOr0 MOJX0Aa IpeoOpa3oBbIBaTh MH(OPMALMIO B 3HAHUE, OCMBICIMBATH IPOLECCHI,
coObiTHS M sBiIeHUsA B Poccum M MUPOBOM cOOOIIECTBE B MX JAWHAMUKE M B3aUMOCBSI3H,
PYKOBOJICTBYSICh IPUHIUIIAMU HAYYHOH OOBEKTUBHOCTH U UCTOPU3MA;

* YMEHHE JIOTUYECKH MBICIUTh, 00J1a/1asi CaMOCTOSITEIbHOCTBIO CYXJIEHUH, MHTEpeC K
OTEYECTBEHHOMY M MHMPOBOMY KyJIbTYPHOMY M HAy4YHOMY HACIEIMIO, €r0 COXPAaHEHUIO0 U
IIPEYMHOKEHHUIO.

2.B pe3yabTaTe H3y4YeHUs] JUCHUILUINHBI CTYIEHT JI0JIKEeH:

Osnademp cneayromIMU KOMIIETEHIASMU:

- CHOCOOHOCTh aHAJIM3UPOBATH OCHOBHBIE ATAITBI M 3aKOHOMEPHOCTH HCTOPUIECKOTO
pas3BuTHs 0011IeCcTBa 1151 GOPMHUPOBaHUS rpakaancKoi mosurmn (OK-2)

- CIIOCOOHOCTh HCIOJB30BAaTh OCHOBBI 3KOHOMHUYECKHX 3HAHWW B Pa3IUYHBIX
chepax xkusHenesreapbHocT (OK-3)

- CHOCOOHOCTh HCIIOJIb30BaTh OCHOBBI TPABOBBIX 3HAHWK B Pa3IUYHBIX chepax
xusHenesTensHocti (OK-4)

B pesynbrare n3ydeHus Kypca UCTOPUU CTYACHT JOJKCH:

3Hamp:

* OCHOBHBIE HAMPABICHUS, MPOOIEMBI U METOIBI HICTOPHUECKON HAYKH;

* OCHOBHBIE ATaIbl U KJII0UEBbIE COOBITHS HICTOpUH Poccuu n Mupa; 0cOOEHHOCTH Pa3BUTHS
POCCHIICKOTO TOCYIapCTBA, BHIIAIOIINXCS ACSITeNICH OTEYECTBEHHOM 1 BCEOOIel UCTOPHH.



ymemp:

* COOTHOCHTH OOIIME WCTOPUYECKHE TIPOLECCHl M OTHCIbHBIC (DaKThl; BBIABIATH
CYLIECTBEHHBIE YEpPThl MCTOPUYECKUX IPOLECCOB, SIBIEHUH M COOBITHI; aHaIM3MPOBATH
COLIMAJIbHO-3HAYUMBIE MTPOOIIEMBI;

* (opMyaMpoBaTh M apPryMEHTHPOBAHO OTCTAaUBaThb COOCTBEHHYIO IO3UIHMIO 10
pa3IUYHbIM NpoOIeMaM UCTOPUH.

enaoemp:

* IPEJICTABICHUSIMUA 00 HCTOPUH KaK HayKe, €€ MECTE B CHCTEME T'YMaHUTAPHOTO 3HAHUS;

* IPEJICTaBICHUSIMA 00 OCHOBHBIX 3TallaX B UCTOPUH YEIOBEYECTBA U UX XPOHOJIOTUHY;

* KaTeropuaabHO-MOHATUWHBIM aNMapaToM U3y4aeMOoM TUCLUUIUIMHBI;
* HaBbIKAMU aHaJIN3a UCTOPUYECKUX UCTOYHHUKOB.

3. Copepikanue TUCHUNIMHBI

B copepxanue Kypca BKIO4YaeTCs MOHATHE 00 UCTOPUN KaK HayKe, 0 €€ MECTE B CCTEME
COIIMAIbHO-TYMAHUTAPHBIX HAYK, U3JIaratoTCsl OCHOBBI METO/I0JI0TUU UCTOPUUECKON HAYKH.

PackpeiBaeTcst conepkanue U 0011asi XapaKTepUCTHKa OCHOBHBIX 3TallOB OT€UECTBEHHOM
ucropuu. Hauvano poccuiickoii rocygapctBeHHOCTH. KueBckass Pycb. DOTHOKYJIBTYpHBIE U
COLIMAJIBHO-TTOJINTUYECKHUE MTPOLIECCHI CTAHOBIICHUSI POCCUMCKON rocy1apcTBEHHOCTH. [IpunsaTue
XPHUCTHAHCTBA.

Pycckue 3emumm B XII — mawane XVI BB. O0pa3zoBanue Poccuiickoro rocyaapcrsa, ero
ucropuyeckoe 3Hauenue. Poccus B cepenune XVI — XVII BB.

Poccuiickoe rocynapctso B X VIII Beke — Beke MOJEpHU3ALINY U TPOCBEILEeHUs. PedopMbl
[Tetpa 1 kxak mepBas MOMBITKA MOJAEPHHU3ALMU CTpaHbl, €€ ocoOeHHocTH. DopMUpOBaHUE
Poccuiickoit umnepun. OCHOBHBIE HAaINpaBICHUS «EBPONEU3ALMW» CTPAHbl. DBOJIOLUS
COIMAIPHOM CTPYKTYPHI o01iecTBa. JlanbHeliee pacipeHne rpaaui] Poccuiickoi ummnepuu.

Poccuss B XIX cronerun. IIpombinuienHsiii nepeBopot B EBpome u Poccun: obmiee n
ocobenHoe. Baxkneiimme yciaoBus nepexoqa Poccun k MHIyCTpuanbHOMY OOIIECTBY — pEIICHHE
KPECTBhSIHCKOT0 BOIIPOCA U OrpaHUYEHHE caMoJiepKaBus. [[MUTeabHOCTh, HEMOCIE0BATEIbHOCTb,
MUKIMYHOCTh Tpolecca Oypskya3zHoro pedopmupoBanus. Pons cyOwekTuBHOTO (haktopa B
npeoaoeHun oTcTaBanus. Pedopmer XIX Beka, ux 3HaueHue. OOIIeCTBeHHbIE NBIKEHUS B XX
BEKE.

Poccus B nauane XX Beka (1900 — 1917rr.). OcOO€HHOCTH COLMATTEHO-DPKOHOMHYECKOTO
pasButusi Poccum B Hawane XX Beka. OOBbEeKTHMBHas MOTPEOHOCTh HHAYCTPHAIBHOU
mozaepHuzanuu Poccuu. CooTHomeHue nohutuyeckux cuin B Poccun B Hauwane XX Beka.
Hapacranue xpusmuca camopnepxkaBus. IlepBas poccuiickas peBoitonusi. (OOpa3oBaHue
NOJINTHYECKUX napTuil. ['ocynapcrBenHas nyma Hagasia XX BeKa Kak IIEPBBIM OIIBIT POCCUICKOTO
napinameHTapusma. CtonbImuHcKas arpapsas pedopma. [lepBast MupoBasi BoiiHa U yyacTHe B Hel
Poccuu. ®epannckas peBomtouus 1917r. u KOopeHHblE M3MEHEHHSI B TOJUTUYECKOM KU3HU
CTpaHBI.

dopMupoBaHUE U CYIIHOCTH coBeTckoro crpost (1917-1991rr.). IloaroroBka u mobdena
OxkTs06pbcKOTO BoOpYKeHHOT0 BoccTanus B [leTporpane. 11 Beepoccniickuii che3n CoOBETOB 1 €ro
pemeHus. DKOHOMHYECKAsh W COLMalbHAs IOJIMTHKA OOJBIICBUKOB. ['paXkaaHckas BOHHa |
uHocTpaHHas wuHTepBeHIMA. Cynpba u 3Hauenme HOIla. VYTBepxkaeHue ogHOMAPTUHHON
nonutuaeckoi cuctembl. O6pazoanre CCCP. [Tomutudeckas 60pp0a B mapTUH U TOCYIapCTBE.
CCCP B roap! nepBbix naruietok (koHer 20-x rr. — 30-¢ rr.). DopMHUpOBaHUE PEKUMA JTUIHON
Bractu CTaJiiHa YW KOMAaHJHO-aJMUHHCTPATUBHOM CHCTEMbI YIPABJIEHHUSI TOCYJIapCTBOM.
Buemnss nomutuka CCCP B 20-30-e rr. CCCP Bo BTOpoii MupoBoii n Benukoit OTeuecTBeHHOM
BOlHE. MI3MEHEHNE COOTHOIEHUS CUJI B MUPE IOCIIE BTOPO MUPOBOM BOMHBI. Hauano «xomogHoi
BOWHBDY. TpyaHocTu nociaeBoeHHoro pa3Butusi CCCP. YxectoueHrne NOJIUTUYECKOTO PEKUMa U
U/ICOJIOTUIECKOTO KOHTPOJs. IIOMBITKM OOHOBJIEHUS «TOCYAAPCTBEHHOTO COIMANu3May. XX
cee3n KIICC m ocyxnenue kynapTa JudHocTH CranmHa. «OTTenens» B JyXOBHOU cdepe.
DkoHOMUYECKHEe peopMbl cepenHbl 60-X TOI0B, IPUYMHBI UX He3aBeplIeHHOCTH. HapacTanue



KPHU3HUCHBIX SIBJICHUI B cOBETCKOM oOuiecTBe B 70-¢ — cepenune 80-x rojoB. BHemHsAs noauTruka
CCCP B xoHnue 60-x Hauane 80-X IT.: OT pa3psAKH K 000CTPEHUIO0 MEXAYHAPOJHONH 00CTaHOBKHU.
«IlepecTpoiika»: CyLIHOCTb, L€JIM, 3a/Ja4d, OCHOBHbIE 3Tambl, pe3yibrarel. Pacmag CCCP.
O6pazoBanue CHI'.

CraHoBjeHHE HOBOW poccuiickoil rocyaapctBeHHocTH (¢ 1991- mo Hacrosimee Bpems).
JInGepanbHast KOHIIECTIIINS POCCHICKHUX peopM: IEPEX0 K PIHKY, ((OPMUPOBAHHE IPaKIAHCKOTO
o01iecTBa 1 MpaBoBoro rocyaapcraa. «lllokoBas Tepanusy 3koHOMUYEeCKUX pedopm B Hauane 90-
x rojpoB. Koucrutyuuss Poccuiickoit ®enepauun 1993r. MexkHalmoHanbHbIE OTHOIICHHUS.
[TonuTHueckue mapTuu U oOLIEeCTBEHHbIE JBIKEeHUS Poccun Ha coBpemeHHOM a3tane. Poccus Ha
nyTu MojepHHu3anuu. Poccus B cucreMe MUPOBOM S3KOHOMUKHU U MEXTYHAPOJIHBIX CBA3EH.

4. O0beM IMCUMIIMHBI M BUABI Y4e0HOil padoThl

O6bem
Bun yuebnoi paboThl B 3a4eTHBIX B
SIMHUTIAX aKaJieMuIec
KHX Yacax

OO0mas Tpy10eMKOCTh JMCHUIITIUHBI 110 Y4eOHOMY 4 144
ILUIAHY

AyIUTOPHBIE 3aHITHSI: 1,3 48
Jlekiuu (JIek) 0,9 32
ITpaktuueckue 3ansatus (113) 0,4 16
Camocrositesnnas pa6ora (CP): 1,7 60
Pedepar 0,6 20
[ToaroToBKa K KOHTPOJILHBIM paboTam 0,3 10
CamMocTosATEIpHOE U3YUEHHE PA3AEIOB Kypca 0,8 30
Buja MTOroBOro KOHTPOJIs: K3aMeH (IK) 1 36

O6beM
Bun yueOHoOI paboThI B 3a4eTHBIX B
€IMHULIAX aCTPOHOM.
yacax

OO0mas TpyA0eMKOCTb JMCHUILIUHBI 110 Y4eOHOMY 4 108
IUIAHY

AyIUTOPHBIE 3aHITHS: 1,33 36
Jlexumnm (Jlek) 0,9 24
[TpakTudeckue 3austus (113) 0,43 12
CamocrositesbHas padora (CP): 1,67 45
Pedepar 0,6 15
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,27 7,5
CamocTosiTeTpHOE U3YUEHHE pa3/iesioB Kypca 0,8 22,5
Buja uToroBoro KOHTpoJIsi: 3k3amen (JK) 1 27

AHHOTaUus padoyeil mporpaMMsbl y4eOHOH THCHUIIUHBI
®usnyeckas kyabtypa u cnopt (b1.5.04)

1 Hean AUCHUTIHHBI

—  OBJIAJICHHWE METOJ0JIOTUEH HAyYHOTO TIO3HAHUS (PU3MUYECKOM KyJIBTYPhI U CIIOPTA;

— OBJAJCHHE CHUCTEMOH TNPAKTHYECKMX YMEHHH ¥ HABBIKOB, O0O0ECIICUYHBAIOIINX
COBEPILIEHCTBOBAHHE MICUXOPU3UIECKUX CITIOCOOHOCTEH;

— pa3BUTHE CIIOCOOHOCTEW WCHOIB30BaTh pa3zHooOpasHbie (opMbl  (pru3HUecKon
KyJBTYPBI, CIOPTA U TypU3Ma JIJIsl COXPaHEHHS M YKPETIIICHHUS CBOETO 3[J0POBBS U 3I0POBBS CBOUX
ONMU3KKX B IMMOBCETHEBHOM JKU3HU M MPO(ECCHOHAIBHON AEATEIbHOCTH,



— ¢opMupOBaHHE MOTHBAI[MOHHO-IIEHHOCTHOIO OTHOUIEHMS K (PU3MUECKON KYJIbTYpE,
(u3nYecKOMy COBEPIIEHCTBOBAHUIO M CAMOBOCIIMTAHHIO, YCTAHOBKA Ha 3/JOPOBBI 00pa3 KU3HU.

2 B pe3yabrare HU3y4YeHUS JMCUMIUIMHBI O00y4YalOIUMiiC MO Iporpamme
0akajaBpUaTa J0JIKEH:

Oénadamp cnenyromumu oomekynbTypHbiMU (OK) koMmeTeHIusIME:

—  CIOCOOHOCTBH K CaMOOpraHu3aliuu u camoobpaszosanuio (OK-7);

—  CIIOCOOHOCTh HCHONB30BaTh METOAbI M CpeAcTBAa (U3MUECKOM KyJIbTYphbl [UIs
obecriedeHust TIOJTHOIICHHOH COIMabHOI U podeccuonanbHoi aesrensHoctd (OK-8).

3uamo:

—  Hay4yHO-IPAaKTUYECKHE OCHOBBI (PM3NUECKOM KyJIbTYphl U CIIOPTA;

—  COLMAaJIbHO-OMOJIOTHYECKUE OCHOBBI (PU3MUECKON KYJIbTYpPBI U CIIOPTA;

—  BIHUSHHE O3/I0pPOBUTEIBHBIX CHCTEM (HU3UUECKOT0 BOCIHUTAHHUS Ha YKpeIJIeHHE
3/10pOBbs, TPOPUIAKTUKY MPOPECCHOHANBHBIX 3a00JIEBAaHUN U BPEIHBIX IPUBBIYEK;

— CHocOoObl KOHTPOJSL W  OUEHKU (PU3NYECKOTOo pPa3BUTHS U (PU3NYECKOU
HOJIrOTOBJIEHHOCTH;

— TpaBWJIA U CIOCOOBI MJIAHUPOBAHUS WHAMBHUYAJIbHBIX 3aHATHNA pa3IMuHON 1eTIeBON
HaIpaBJIEHHOCTH;

—  HCTOpHIO (U3UYECKOH KyJIbTYpbl M CIIOpTa, UMETh IPEACTaBIECHUE O 3HAYMMBIX
CIIOPTUBHBIX COOBITHSIX HE TOJBKO CBOEM CTpaHbl, HO W MHPOBOI'O YpPOBHS; BaKHEWIINE
JOCTHKEHUS B 00J1aCTH CIIOPTa;

— cnoptuBHble Tpaauiuu MXTU-PXTY um. JI.1. MenaeneeBa, HIOMHUTh O TOJABUTAX
CIIOPTCMEHOB B rofibl Benukoit oreuecTBeHHOM BOMHBI 1941-1945 rr.

Ymemp:

—  caMOCTOSITEIbHO 3aHMMAThCS (PU3HMUECKON KYJIBTYpOH U CIIOPTOM;

—  OCYUIECTBJIATH CAaMOKOHTPOJIb 3a COCTOSIHHEM CBOEro OpraHu3Ma M coOJoaaTh
IpaBUJIa TUTUEHBI U TEXHUKU OE€3011aCHOCTH;

—  OCYLIECTBJIATH TBOPYECKOE COTPYAHUYECTBO B KOJUIEKTUBHBIX (OpMax 3aHATHH
(¢u3nvecKkoil KyJabTypoil U CIOPTOM.

Bnaoemy:

— CpeIACTBaMH M METOJaMU YKpEIUIEHHS HHAWBUIYabHOTO 3]I0pOBBS, (pU3HMUecKOoro
CaMOCOBEPILEHCTBOBAHMS;

— JIOJDKHBIM  YpOBHEM  (pU3MYECKOW TOATOTOBIEHHOCTH, HEOOXOJUMBIM ISt
Ka4eCTBEHHOI'0 YCBOCHMS ITPO(GECCHOHAIBHBIX YMEHUN U HABBIKOB B IIpoLiecce 00y4eHUs B By3e€,
Ui 00ecreyeHusl TOJIHOLIEHHOW COIUATbHOW M NPOQEecCHOHATIBHOM JESATETbHOCTH MOCie
OKOHYAHHS Y4eOHOTO 3aBE/ICHHUS.

3 KpaTkoe coaeps:kanue IUCHUNIHHBI

HucuuiuinHa (Moxynu) 1o «®Pu3n4eckoil KyJbType U CHOPTY» peajlu3yloTCsl B pamMKax
6a3oBoil wactu bnoka 1 «lucuummuHsl (MOIyJH)» HporpamMMbl OakanaBpuata B o0beme 72
aKaJeMUYECKHX 4acoB (2 3a4eTHbIE €AUHULIBI) IPU OUHOU hopme 00yueHusl.

[Iporpamma paccuntaHa Ha U3y4yeHHE AUCHUIUIMHBI B TEYEHHE ABYX cemecTpoB (1-To u 6-
ro), MpearosaraeT, 4To oO0y4Jarouecs UMEIOT TEOPETUYECKYIO U NMPAKTHUECKYIO MOATOTOBKY B
obmactu «Puznueckas KyJabTypa U CIIOpT».

Pasgenbl IMCUUIIMHBI M BU/bI 3aHATHH

Monyn Hassanue monyis Bcero Yacos
Jlex MII3 |IIMPIT | KP

1. [Mpenmer «®Duzndeckas KylIbTypa U 18 2 6 9 1
cnopm». Uctopuss ®KuC

2 OCHOBBI 37T0POBOTO 00pa3a )KU3HU 18 2 6 9 1
(30XK)

3 buonoruueckue oCHOBBI PU3NYECKON 18 2 6 9 1
KYJIBTYPBI U CIIOpTa




4 [TpodeccuonanbHO-IpUKIaHAS 18 2 6 9 1
¢dbuznyeckas KyJlbTypa U CIOPT
Bcero yacos 72 8 24 36 4

Kasxkabiii MoayJib MporpaMmMbl MMeeT CTPYKTYPY:

- JIEKLIUU WJIN TEOPETUUECKUN pa3ae;

- IPAKTUYECKHUH pa3/iesl, COCTOUT U3: METOAUKO-TIpakTHdeckux 3auatuii (MI13) u yueOHO-
TPEHUPOBOYHBIX 3aHATHUH (IIpodeccuoOHaNbHO-TIpUKIaIHas Gpusnueckas moaroroska, [1I1DIT);

- KoHTpOosbHBIN pazaen (KP).

Teopernueckuii pazgen GpopMHUpPyeT CUCTEMY HAyYHO-NIPAKTUYECKUX M CIEIHAIbHBIX
3HAHUM, HEOOXOAMMBIX ISl IMOHMMAaHUS NPUPOAHBIX U  COLMAIBHBIX  IPOLECCOB
(YHKIMOHMPOBAHUS (PU3UUECKON KyJIbTYphl OOIIECTBA U JIMYHOCTH, YMEHHS UX aJalTUBHOTO
TBOPYECKOTO  MCIIOJB30BaHMA  JUIl  JIMYHOCTHOTO M MPO(ECCHOHAIBHOIO  PAa3BUTHSA;
CaMOCOBEPILEHCTBOBaHMS, OPTaHNU3AlMK 310pOBOT0 00pa3a *U3HU IPH BBIIOJIHEHUU y4E€OHOH,
npoeccruoHaIbHOM U COIMOKYIbTYPHOU AESITENbHOCTH.

MeTtoauko-npakTu4ecKue 3aHATHSA [IPEAYCMaTPUBAIOT OCBOEHHE OCHOBHBIX METO/I0B U
croco60B (opMUpOBaHUS y4EOHBIX, MPO(ECCHOHANBHBIX M YKU3HEHHBIX YMEHUN M HaBBIKOB
cpeAcTBaMu (PU3UYECKOM KyIbTYpHI U CIIOpTA.

Ha meTonuko-npakTHyecKux 3aHIATHSIX yeseTcsl BHUMaHUE:

- OCHOBHBIM Npo0JIeMaM CIIOPTUBHON TPEHUPOBKHU;

- BIUSHUIO (QU3NYECKUX YIpaKHEHUH Ha (opMupoBaHHE NMPO(GECCHOHATBHBIX KAaueCTB
OyAyIIero CenyanyucTa v JUYHOCTH 3aHUMAIOIIErocs;

- BO3JCHCTBHIO CpPEeACTB (DU3MUECKOrO BOCIUTAHUS HA OCHOBHBbIE (DHU3HOJIOTHYECKHE
CUCTEMBI U 3BE€Hbs OIIOPHO-ABUTaTENBHOIO annapara 3aHUMaIoLIerocs;

- BOIPOCaM IIPOBE/ICHHS COPEBHOBAHMM (ITpaBUia COPEBHOBAHUM, CUCTEMA PO3BITPHIIIEH,
orpeiesieHue noodeauresnei, 000py0BaHUuEe U UHBEHTAPh).

I[IpodeccuonajibHO-NPpUKIIAAHASL TOATOTOBKA TIPOBOJUTCS C YyYE€TOM OyayIien
npodecCHOHATBLHOM 1eATEIbHOCTH CTYyIEHTA.

Y4eOHO-TpEHUPOBOUHBIE  3aHATHS  Oa3uUpylOTCSs Ha  LIMPOKOM  HCIHOJIb30BAaHUU
TEOPETUYECKUX 3HAHMH W METOJUYECKUX YMEHHUIl, Ha NMPUMEHEHHH pa3HOOOpa3HBIX CPEICTB
(bU3MIEeCKOi KyJIbTYpPBI, CIOPTUBHOM U TPO(ECCHOHATEHO-TIPUKIATHON (PU3HIECKON TOATOTOBKH
CTYJIEHTOB.

KonTpoasnblii pasgen. Kpurepuem ycrnemHocTd OCBOEGHUS Y4eOHOTo MaTepuaia
SIBJIIETCS OLIEHKA IIpEnoaBaTelis, YUUTHIBAIOLIAS pe2yiapHOCmb NOCeweHus 00:A3amenbHbIX
YueOHbIX 3aHAmMUL, 3HAHUI TEOPETUUYECKOro pa3zieia MporpaMMbl U BBITIOJTHEHHE YCTAHOBICHHBIX
Ha JaHHBIA CEMECTP KOHTPOJIbHBIX TECTOB 001l (PU3NUECKON U TEOPETUUECKON MTOATOTOBKH ISt
OTZENBHBIX TPYNIN Pa3IMYHOM CHOPTHBHOW HampaBiieHHOCTH. KP BXOIWT B mpakTUdeckue
3aHSATHA.

4 O0beM yueOHOM TMCUMILIHHBI

B B I VI
Bunbt yueOHOi paboThI 3aUETHBIX | aKaJeM. | CEMECTp | ceMecTp
eIUMHMIIAX | Yacax
OO0mas Tpy10eMKOCTh THCIUIIIHHBI 110 2,0 72 1,0 3.en. | 1,0 3.ex.
Y4eOHOMY IJIAHY 36 yac. | 36 uac.
AyIUTOPHBIE 3aHITHS: 2,0 72 36 36
Jlexum (Jlek) 0,5 8 4 4
[Tpaktuyeckue 3austust (I13) 1,0 60 30 30
KoHntpoinbHblii pa3aen, BXOAUT B 0,5 4 2 2
aynutopHsble 3aHatus (KP)
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3auer 3auer 3auer




B B | VI
Bunpr yueGHO# paboThI 3a4E€THBIX | ACTPOHOM. | CEMECTp | CEMECTpP
eIMHULIaX qacax
OO0masi Tpy10eMKOCTh THCIIHIIIHHBI 110 2,0 54 1,0 3.ex. 1,0
y4eOHOMY IIaHy 27 gac. 3.el.
274ac.
AyJAUTOpPHBIE 3aHATHS: 2,0 54 27 27
Jlexmm (Jlek) 0,2 6 3 3
[Tpaktuueckue 3ansarus (113) 1,7 45 22,5 22,5
KouTponbHbIi pa3ien, BXOAUT B 0,1 3 15 15
aynutopssie 3ansatus (KP)
Buja koHTpoOJISi: 3a4eT / IK3aMeH 3ager 3ager 3ader
AHHOTAIUA Y4eOHOH MPOrpaMMbl M CIIATIINHbI
Marematuka (b1.5.05)

1. Hesn 1 3a1a4M TUCHMILIHHBI

Henapo aucUMNIMHBI SBISETCS (GOPMHUPOBAHUE y CTYJIEHTOB CHUCTEMBI OCHOBHBIX
MOHATHH, UCIOJIB3YEMbBIX ISl MTOCTPOCHUS BAXKHEUILIMX MATEMATUYECKUX MOJEJEH, U YMEHUS
HCIIOJIb30BaTh MATEMATUUYECKUE METOBI JUISl ONTMCAHMS PA3JIMYHBIX [POLIECCOB.

OCHOBHBIMH 321a4aMU JUCIHUIIMHBI, PEIICHHE KOTOPBIX 00€CTIeUnBACT TOCTHKCHUE
L€, SIBIISIIOTCS:

dbopMupoBaHHEe TOHWMAHHMS 3HAYMMOCTH  MAaTEMAaTHYECKOM  COCTaBJISAIOMIEH B
€CTeCTBEHHOHAYYHOM 00pa3oBaHuU OakaliaBpa;

O3HAKOMJICHHE C CHCTEMOM TOHATHI, HCIOJIb3YEMbIX JJISI ONHCAHUSA BaKHEWIINX
MaTeMaTHUYEeCKUX MOJeNIed U MaTeMaTHUYECKUX METOA0B, U UX B3aMOCBS3hIO;

O03HAKOMJICHHE C MPUMEPAMHU MPUMEHEHUS] MATEMAaTUHYECKUX MOJIENIE U METOJIOB;

(¢bopMUpOBaHHE HAaBBHIKOB W YMEHHWI HCIOJIB30BAHUS MaTEeMaTHUECKUX MoJeled Hu
MaTeMaTHIECKHUX METOIOB.

2. B pe3yabraTe MH3y4YeHHS MCUMILUIMHBI O0y4aloumuiics 10 MporpamMmme
0akajaBpUATAa J0JIKEH:

Ognadems cneAyOIUMU KOMIETCHIIUAMU:

- CIOCOOHOCTBIO HCIIOJIH30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUILIINH B
npo(hecCHOHANBHON  JESITeTbHOCTH, MPUMEHSITh METOAbl MaTeMaTHYeCKOTO aHaiu3a |
MO/JICITUPOBAHHSI, TCOPETUIECKOTO M IKCIIEpUMEHTaIbHOTO Hecieaoanus (OITK-2)

3Hamb:

. OCHOBBI nudhepeHIanTbEHOTO u MHTErPaIbHOTO HCYUCIICHMUS,
nudpepeHIaTbHBIX YPAaBHCHHI;

o MaTeMaTHYeCKUe TEOPHUH MW METOHbI, JIeKallMe B OCHOBE IMOCTPOCHHUS
MaTeMaTUYECKUX MOJEIIEH;

. OCHOBBI TPUMEHEHHUS MATEMAaTHUYECKUX MOJIEICH 1 METOJIOB.

ymemp:

. BBIOMpATh MaTEMaTHUYECKHE METOJbl, MPUTOAHBIC ISl PEIICHUS KOHKPETHOM
3a/1a4u;

° WCIIOJIH30BAaTh MaTEMaTHYECKUE TIOHSTHS, METOABl M MOJEITH [JIsi ONMUCAHUS
pa3IMYHBIX MPOIECCOB;

. BBISIBIIATh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, JIEKAalllUe B OCHOBE KOHKPETHBIX
MIPOLIECCOB;

° MCIOJIb30BAaTh OCHOBHBIE METO/Ibl CTATUCTUUECKON 00paOOTKH TaHHBIX;

° MPUMEHSTh MaTeMaTHYECKHE 3HAHUS Ha MEXIUCIUIUIMHAPHOM YPOBHE.

enademp:

° OCHOBaMH  (YHJAMEHTAILHBIX  MAaTEeMAaTHYECKUX TEOpPUH ¥  HaBBIKAMU

HCIIOJIb30BAHUA MATCMATHYCCKOI'O allliapara,



. METOJIaMHU CTaTUCTUYECKOW 00paboTKK MH(pOpMaIUK.

3. Kpartkoe cogep:xanue THCHHIJINHBI:
1 CEMECTP
1.BBenenue.

[Ipenmer u metoasl MaTemaTHku. OncaHne OCHOBHBIX pa3ziesnoB Kypca. [IpaBuna
U TpeOOBaHUS IPU U3yUEHHUH Kypca.

2. DneMeHTHI anreOpshl.

YucroBble MHOXKECTBA, KOMIUIEKCHbIE uncna. Onpenenurenu 11 u I mopsinkos.
BekTophl: OCHOBHBIE MOHATHUS, CKAJISIPHOE, BEKTOPHOE U CMEIIAHHOE MPOU3BEICHUS BEKTOPOB.
AHanuTHuyecKkas reoMeTpus: psiMasi Ha INIOCKOCTH, KpuBble 11 mopsinika. Matpunsl: nelicTBus Hax
MaTpUllaMH, MPUBEJEHUE K CTyNeH4YaToMy BHUIy U Buay laycca. Panr matpuubl. OOpartHas
marpunia. Teopema Kponekepa-Kanennu. Pemienune cuctem mMHEHHBIX —anreOpanyeckux
ypaBHeHul. CoOCcTBEHHBIE yncna U BeKTopbl. KBagpaTtuunsie GopMel.

3. ®ynkius ogHoit nepemenHoi. [Ipenen Gpynkiuu. HenpepbBHOCTH QyHKITUH.

Oyukuus. Cnocobwsl  3amanus  ¢ynkuuu. [lpenen ¢yHkumm B Touke.
Onnocroponnue mnpenensl. Ilpenensl Ha OeckoHeyHOCTH. beckoHeYHO Majble U OECKOHEYHO
Oonbiive (yHKIUH, UX CBOMCTBA M B3auMHas cBsi3b. CBoiicTBa mnpenenos. IlepBwiii 1 BTOpOI
3aMeyvarenbHble npezensl. HempepslBHOCTh (YHKIHMM B TOYKEe M Ha mpomexyTke. CBoilcTBa
(yHKIMH, HETIPEPHIBHBIX Ha OTpe3Kax. ToukH pa3pbiBa (QYHKLIMHU U UX KIaCCUPUKAIUS.

4. IuddepenunanbHoe HCUUCICHNE QYHKIUU OIHOM MepeMEeHHOM.

[IpousBonHas pyHKIMHU, ee TeOMETpUUYECKUN U MexaHudeckuil cMbici. [IpaBuna
muddepenumpoBanus. Tabmuia OCHOBHBIX MNpou3BoAHBIX. Juddepenunan QyHkum, ero
OPUMEHEHUs K MNpUOJIMKEHHBIM  BbIYMCIEHUSAM. VHBapuaHTHOCTH  (OpPMBI  MEPBOTO
mudpdepennmana. [IpousBomnas crnoxnodt QyHkuuu. Juddepenuupyemocts GyHKUIUU:
orpeziesieHue, TEOPEMBI O CBsI3U T (HEePEeHIIMPYEMOCTH C HETIPEPHIBHOCTHIO U € CYIIIECTBOBAHUEM
npou3BoiHONH. OCHOBHBIE TeopeMbl U dhepeHuansHoro ucuncaenus: Poss, Jlarpanxa, Komm.
[IpaBuno Jlonurans (packpeiThe HeomnpeaeneHHocTel). I[Ipon3BogHbBIE BBICHIMX TOPSIIKOB.
JlokanbHbIl 3KcTpeMyM (yHKUMH. HeoOxoaumble M JOCTAaTOYHBIE YCIOBHUS 3KCTpeMyMa.
[IpaBuno uccnenoBanuss GyHKIIMM HA MOHOTOHHOCTb M 3KCTpeMyM. lIpu3HAaKu BBIMTYKIOCTH U
BorHytoctu ¢yHkuuu. Touku mnepern6a. HeoGxomnmoe M JocTaTOYHOE YCIIOBHUS Teperuoda.
AcuMnTOTHI PYHKITUH, UX BUJIBI U CTIOCOOBI HaxoxAeHUs1. OO0I1as cxeMa ucciieIoBanus GyHKIIHH,
IOCTPOEHHE UX TPaPHKOB.

5. UnTerpanbHoe ucuucienne GQyHKIUU OJHOW IEPEMEHHOM.

[lepBooOpa3nas Gynkuus. HeonpeneneHusiii uHTErpan u ero cBoicrea. Tabnuua
OCHOBHBIX HMHTErpajJloB. MeToabl HMHTETPUPOBAHUS: HEMOCPEICTBEHHOE WHTEIPUPOBAHUE,
MHTETPUPOBAHUE MTOJCTAHOBKOM, HHTETPUPOBAHUE IO YacTsAM. MIHTerpupoBaHue palliOHAIBHBIX
npobeil. MHTerpupoBaHne HEKOTOPBIX HMPPALMOHAIBHBIX M TPUTOHOMETPUUECKHUX (DPYHKIIMM.
OmnpeneneHHbI UHTETPAJI, €r0 FEOMETPUUECKUN CMBICI. CBOWCTBA ONPEIEICHHOTO MHTETpaa.
®opmyna Herorona-JleiiOnuna. Teopema o cpeaHeM 3Ha4YeHHHM. 3amMeHa TMEPEMEHHOW U
MHTETPUPOBAHUE II0 4YacTSAM B ONpEICIIEHHOM uHTerpane. lIpunoskeHus omnpenescHHoro
MHTErpaia K BBIUMCIECHUIO TUTOIanel miockux ¢uryp. [ToHsarne HECOOCTBEHHBIX MHTETPAJIOB:
OIIpEeZCIICHUs], CBOMCTBA, METObI BEIUNCIICHMS.

2 CEMECTP

1./luddepentmanbHoe ucuncieHne (yHKIMHM HECKONMBKUX MEPEMEHHBIX. DJIEMEHThI TEOpPUH
TOJISI.

@yHKIMM ABYX M Oojiee MEPEMEHHBIX: OIpeneleHue, 00JacTb OmpeseneHus, 0oaacTb
U3MEHEHHUs, TeOMETpHUYECKas HMHTeprperanusi, JuHuu ypoBHs. [Ipemen ¢yHKmm B TOUKe.
YacTHble MpOM3BOJHBIE (HAa mpuMepe (yHKIMM JBYyX NepeMeHHbIX). JuddepeHuupyemocTsb
(YHKIIMM HECKOJNBKHX TepeMeHHBIX. JlocTarounsie ycioBusi nudpdepenmupyemoctr. [lomHas
npousBogHas. [IpousBonnas crnoxuoit ¢yskiuu. [lomueni muddepennunan. MHBapuaHTHOCTH
nomHoro  muddepeHnuana.  AHATUTHYECKWA  Npu3HAaK  moisHOro  auddepenmumaa.
JuddepenurpoBanue (QyHKIUM OAHOM M JABYX IEPEMEHHBIX, 3aJaHHOM HesBHO. YacTHbIe



IPOM3BOJIHBIE U MOJIHBIE TU( G EepeHINalbl BBICIINX MOPSIKOB. TeopeMa o paBeHCTBE CMEIIaHHbIX
NPOM3BOIHBIX (1 (YHKIMK ABYX INEpPEeMEHHBIX). JIOKalbHBIE SKCTpPEMYMbI (DYHKIUH JIBYX
IePEeMEHHBIX: HEOOXOMMOE U JOCTATOYHOE YCIOBUS SKCTPEMyMa. Y CIIOBHBIN 3KCTpEMYM (METO.
MHOkuTene Jlarpamka). Hanbomnbiiee n HanMeHbIee 3HaYCHUE PYHKIIMH B 3aMKHYTOM 00J1acTH.
OcHoBHble nOHATHA Teopun nossd. CkamsgpHoe mnose. IloBepXHOCTM W JIMHMHM yPOBHS.
[Ipon3BoaHas o HanpaBICHUIO. ['paAMEHT CKAIIPHOTO MOJIS U €ro CBOMCTBA. BekTOpHOE m0IIE.
Juseprennus nomis. Porop nomns. CeA3b MEKAy IPaJUEHTOM U IIPOM3BOJAHOM 10 HAIIPABIICHUIO.

2. KpaTHble uHTETpasl.

JIBOVHOWM HHTErpall: ONpeAcsieHUuEe, T'€OMETPUYECKUM CMBICI, CBOWCTBA. BpruucieHue
JIBOMHOTO MHTErpajia B JIEKapTOBOM M IOJSIPHOM cucTremax koopauHar Murterpan Ilyaccona.
TpoitHOM MHTETrpas: ONpeaeIeHUE, TEOMETPUUECKUIM CMBICT, CBOWCTBA. BhruncieHue TpoHHOIO
uHTerpana. I Ipuioxenus JBOMHOTO U TPOMHOTO UHTETPAJIOB.

3. KpuBosMHEHHBIE 1 TOBEPXHOCTHBIE NHTETPAJIBI.

KpuBosmHENHHBI HMHTETpal IO KOOPAMHATAM: OIpPENEIICHUE, CBOWMCTBA, BBIYMCIICHHE.
Pa6ora B cunoBom nosne. @opmyna I'puna. KpuBonnHeiiHble HHTErpalibl, He 3aBUCAIINE OT MyTH
uHTerpupoBanus. [loTeHnmanbHas QyHKIHS, MOTEHIHANbHOE 1moie. [IoHsATHEe TOBEPXHOCTHOTO
unterpana. Ilorok Bekropa depe3 mosepxHocTh. Teopema ['aycca-Octporpaackoro. @opmyia
Crokca.

3 CEMECTP

1. Iuddepennmanbupie ypaBHEHHS IEPBOTO MOPSIKA.

Huddepenunanbuple  ypaBHEHHS: TMOPSJOK, pELIEHHE, TEOpeMa CYIIECTBOBAHUSA M
€AMHCTBEHHOCTH pemieHus. 3anaya Komm. YpaBHeHus ¢ pa3fensiolUMUCS IMEPEMEHHBIMU.
OpnHoponHble nuddepeHanbHble ypaBHeHUA. JIuHeliHble nudQepeHnranbHble ypaBHEHUs
NIEpBOTO MOpsAKa. Y paBHEHUS B MOJNHBIX Tuddepeninanax. HTerpupyommuii MHOXKUTENb.

2. luddepeHnmanbHbple ypaBHEHHs BTOPOTO M N-T0 MOPSIIKA.

Huddepennnanbapie ypaBHEHUS] BTOPOTO MOPSIIKA, JOMYCKAOIINE TOHKEHHE MOPSIKA.
Jluneiinbie quddepeHnmnanbapie ypaBHEHUs BTOporo mopsaka. CBolicTtBa pemenuid. JInneiinas
He3aBUCHMOCTh QyHKIui. Onpenenurens BpoHnckoro. CTpykTypa 0oOIIero pemeHus JMHEHHOTO
muddepeHMaibHble  ypaBHEHUS BTOpPOro mnopsaka. DyHAaaMeHTalbHas CUCTEMa pEIeHU.
Jluneitasle omgHOpoAHBIE AH(DdepeHnanbHble ypaBHEHHS BTOPOTO TOPSIKA C MOCTOSHHBIMH
ko3 uumenTaMu: nocrpoeHue odmero pemenus. Meroq Oinepa. JIuHeliHble HEOAHOPOIHBIE
Qg depeHIraIbHbIe YpaBHEHUSI BTOPOTO MOPS/IKA ¢ MMOCTOSIHHBIMH Kodddurmentamu. Oo1iee u
YacTHOE pEIeHUs] HEOAHOPOAHBIX ypaBHEeHUH. JInHeliHble qudepeHnmanbHble ypaBHEHU N-T0
NOpSI/IKA: CBOMCTBA PpEIICHWH, TEOPEeMBl O CTPYKType OOINEero pemeHus, METO]| BapHaluu
nocTosHHBIX. JluHelHble auddepeHunanbHble ypaBHEHHMs N-ro MOpsAKa € HNOCTOSHHBIMU
KOd(pPUITUEHTAMH. AJITOPUTM TTOCTPOCHUS OOIIETO PEIICHHSL.

3. Cuctemsbl nuddepeHImanbHbIX YPaBHCHHM.

Cuctemsl quddepeHraIbHbpIX YPaBHEHUH MEPBOTO MOPSAIKA: OOIIHe MOHATHUS, TeOpeMa
CYLIECTBOBaHMS U €IMHCTBEHHOCTH 00111ero pemeHus. CucteMsl TMHEHHBIX AU epeHInanbHbIX
YpaBHEHUI NEPBOTO MOPSAJKA: MHTETPUPOBAHUE METOJOM HUCKIOYeHMs. CHCTeMBl JIMHEHHBIX
T depeHIraIbHbIX YPaBHEHUH NEPBOTO MOPSAIKA: CBOWCTBA PEIIEHUH, TEOPEMBI O CTPYKTYpe
O0IIero pemeHusi, METOJA BapualMd TOCTOSHHBIX. CHCTEMBI JIMHEHHBIX OHOPOAHBIX U
HEOJHOPOAHBIX AU(epeHInanbHbIX YPaBHEHUN ¢ NOCTOSSHHBIMU KO3 (PHUIHEHTaMU. DJIEMEHTHI
TEOPHH yCTOMYUBOCTH. METOBI YNCIEHHOTO petieHns AuddepeHnnanbHbIX YpaBHEHUH.

4. YucnoBsle ¥ (PyHKIIMOHAIBHBIE PSIIBL.

UucaoBble psabl: OCHOBHBIC TOHSTHS, CBOMCTBA CXOISIIMXCS DPSIOB, HEOOXOTUMBIH
IpHU3HAK CXOIUMOCTH. ['apmonmdeckuil psa. Psner Hupuxie. [Ipu3zHaku cpaBHEHUs psAIOB C
NOJOXHUTEIbHbIME wieHaMmu. [IpusHak [lamamOepa. VHTerpanbHblii M paguKaldbHBI TpU3HAKA
Komm. 3Hakouepenyromuecss psaabl: npusHak JleiiOHuna. 3HakonepeMEeHHbIE pPsiibl: MOHATHUS
a0COFOTHON M YCIIOBHOM CXOAMMOCTH, ITPU3HAK a0COFOTHON CXOIUMOCTH, CBOMCTBA A0COTIOTHO
Y YCJIOBHO CXOZSILUXCS PSAIOB.



@OyHKIMOHAIBHBIE Psi/ibl: OCHOBHBIE MOHATHS, 007acTh cxoauMocTu. CTeneHHble
pAabl: paguyc, MHTEpBai, o0aacTb cxogumoctu. CBoiicTBa cTeneHHbIX psAaoB. Psaasl Telinopa u
MakopeHa: CBOWCTBA, YCIOBUE CXOUMOCTH psifia K UCXOHON (DYHKIIMH, OCHOBHBIE PA3JI0KEHHSL.
Paznoxenne pyHKIuM B psig MakiiopeHa ¢ TOMOIIBI0 OCHOBHBIX Pa3iosKeHUi. [ 1aBHOE 3HaUeHNe
¢yHkuun. OxBuBaneHTHble (yHKiuu. Ilpumenenue pspoB Teiopa u MakiopeHa s

BBIYHMCIICHHS TIPEJICTIOB.
5. 3akiroueHue.

Hcnonn3oBaHne MaTeMaTHICCKUX MCTOJ0B B HpaKTH‘IGCKOﬁ JACATCIIBHOCTH.

4. O0beM y4eOHOH JUCHUIJIMHBI

Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Bub1 yueoHoii padoThI 3au. ef./ 3au. ef./ 3au. ej./ 3au. ef./
aK.4yac aK.4ac aK.4yac aK.4yac
DY ACE O 15/540 5/180 4/144 6/216
JAMCHMILUIMHBI 10 Y4e0HOMY MJIAHY
AYIHTOPHbBIE 3aAHATHS: 5,3/192 1,77/64 1,77/64 1,77/64
Jlexuuu (JIex) 2,65/96 0,88/32 0,88/32 0,88/32
13) Hpaxrueckue SAHATHA 2,65/96 0,88/32 0,88/32 0,88/32
CamocrosiTesibHast padora (CP): 7,7/276 2,23/80 2,23/80 3,24/116
Bua xonrTpoJs: 2172 IK3aMeH- 3ader ¢ IK3aMeH-
JK3aMeH/3auer 1/36 OLICHKOI1 1/36
Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Bub1 yueoHoii padboThI 3au. ef./ 3au. ef./ 3au. ej./ 3au. ef./
acTp.4yac acTp.4yac acrTp.4ac acrTp.4yac
DY ACE O 15/405 5/135 4/108 6/162
JMCHMILUIMHBI 10 Y4e0HOMY MJIAHY
AyIUTOPHBIE 3aHITHSI: 5,3/144 1,77/48 1,77/48 1,77/48
Jlexuuu (Jlex) 2,65/72 0,88/24 0,88/24 0,88/24
13) Hpaxrueckue SAHATIA 2,65/72 0,88/24 0,88/24 0,88/24
CamocrosiTesibHast padora (CP): 7,7/207 2,23/60 2,23/60 3,24/87
Bua xonTpos: 2/54 JK3aMeH- 3auer ¢ JK3aMeH-
JK3aMeH/3a4der 1/27 OLIEHKOM 1/27

AHHOTanUsA padoyeil NPOrpaMmMbl AMCUUIIMHBI

HNudopmatuxa (b1.5.06)

1. 1. eau u 3aga4m AW CIUIITIMHBI

Henp quctuminHel — npuoOpeTeHrne 6a30BbIX 3HAHUN O COBPEMEHHBIX MH(POPMAIIMOHHBIX
TEXHOJIOTHSIX, a TaKK€ YMEHHH U TMPAKTHYECKUX HABBIKOB B 00JacTH HWH(OPMATHKH,
UCIIOJIb3YEMBIX MPU PEUIEHUN HAYYHBIX M MPAKTUYECKUX BBIYMCIUTENBHBIX 33/1a4 CTYJEHTaMU

BCEX CIIEIAATILHOCTEH.

3az[aq1/1 AUCHUIUIMHBL - MHW3YUYCHHUC MCTOJOB XpAaHCHU!,
PIH(l)OpMaIIPII/I C HUCIIOJIB30BAHHUEM IICPCOHAJIBHBIX KOMIIBIOTCPOB, JIOKAJIBbHBIX H rJ100aJbHBIX

0o0paboTku U Tmepenayu




ceTell; U3yYeHHe YUCIEHHBIX METOJIOB PELICHUs MPOCTEHIINX 3a7jauy MaTeMaTUYECKOTI0 OITUCAHUS
XUMHKO-TEXHOJIOTMYECKMX  IPOLECCOB;  NPUBUTUE  HABBIKOB  aJrOPUTMU3ALMU U
IpOrpaMMHUPOBAHUs C HCIOJIb30BAHWEM CTAaHAAPTHBIX MAKETOB MPUKIAJHBIX HPOTrpaMM Mpu
pELICeHUH IPOCTEHIINX BBIYUCIUTENbHBIX 3a/1a4.

2. B pe3yabraTre M3y4YeHHs JMCUMILUIMHBI oO0ydamuiuiics MO0 MNporpamMmme
0akajJaBpuaTA J0JI/KEH:

Ogradems cnenyroIUMI KOMIIETECHIUSAMU:

- CHocOOHOCTh pemIaTh CTaHAAPTHBIE 3ala4d NPOPECCHOHATHHON NEeATeNFHOCTH Ha
OCHOBe MH(OpMaIMOHHON U 6MOIMOrpaguuecKoi KyabTypbl C IPUMEHEHUEM HH(DOPMaIIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH M C YYEeTOM OCHOBHBIX TpeOOBaHWU HH(DOPMAITMOHHON
6e3zomacHocTr (OITK-1).

3namy:

- cBoOiicTBa MH(POPMAIUH, CIOCOOBI €e XpaHEeHUsI U 00padOTKH;

- CTPYKTYpY, IPUHIUIIBI paOOTHl U OCHOBHBIE BOZMOXKHOCTH DBM;

- TOTIOJIOTHIO ¥ ApXUTEKTYPY BBIUUCIUTENBHBIX CETEH;

- IPUHLUIIBI 3IPECAlUU M10JIb30BaTEEH, KOMIIBIOTEPOB U PECYPCOB B ceTH MIHTEpHET;

- pa3nu4ath U pacmudpossiBath [P — agpec, ToMeHHOE MMSI KOMIIBIOTEPA;

- @ TaKXe BJIAJIETh HABBIKAMHM CaMOCTOSITEIBHOIO PEIICHMs 3aJad Ha KOMIIBIOTEpE,
BKJTIOYAIOIIME TOCTAHOBKY 3aJ[auM, pa3padOoTKy ajJropuTMa U OLEHKY ero 3 QeKTHBHOCTH;

- CTPYKTYPY, IPUHIUIIBI paOOTHl U OCHOBHBIE BO3MOXHOCTH DBM;

- OCHOBHBIE THIIbI AJITOPUTMOB, SI3bIKH IPOIPAaMMHUPOBAHUS;

- CTaHJapTHBIE IPOrpaMMHBIe 0OecrieueH s cBoel MpodeCCUOHATBLHOM e TeNIbHOCTH;

- QJITOPUTMBI PELLICHUS] HEJIMHEHHBIX YPABHEHUN;

- JITOPUTMBI OJTHOMEPHOU ONTUMU3ALINHY;

Ymemo:

- IMCaTh ¥ OTJIAKUBATh MporpamMmel Ha VBA 1o pa3paboTaHHBIM alropuTMam;

- IPUMEHSTHh METO/Ibl MAaTEMATUYECKOM CTATUCTHKY JJIsl PEILIEHUS] KOHKPETHBIX 33/1a4;

- UCIONB30BaTh MAKEThl MNPUKIAAHBIX MPOrpaMM INpU JAaibHEiIIeM OOy4YeHUU W
IIPAKTUYECKON JEeATEIbHOCTH.

Bnaoempy:

- HaBBIKAMM CAMOCTOSATEIBHOTO pEUIeHMs] 3aJad Ha KOMIIBIOTEpE, BKJIOYAIOIINE
MOCTAHOBKY 3ajlaud, pa3pabOTKy airoputMa M OLEHKY ero 3()QeKTUBHOCTH MeETOoJIaMu
MaTeMaTHYECKOW CTAaTUCTUKH JUIsl 00pabOTKH SKCIIEPUMEHTA;

- METOJaMU pPeaIN3aliy aITOPUTMOB Ha KOMIIBIOTEPAX.

3. KpaTkoe coep:kanue AUCUHUIIUHBI

3.1. ApXuUTeKTypa KOMIIbIOTEPOB U KOMITBIOTEPHBIX CETEM:

HCTOPUS Pa3BUTHUS BBIYMCIUTEIBHON TEXHUKH M IIEPCOHAIBHBIX KOMITbIOTEpOB. KpaTkas
UCTOPUS Pa3BUTHS BBIUMCIUTENIPHOM TEXHUKM U TepcoHanbHBIX KommbloTepoB (I1K).
Breruncnutensnas mammaa @on-Helimana n Mmammaa Triopunra. Pazpabotku HopOepra Bunepa;

apxutektypa IIK, ammapatneie cpencta IIK. Mcnons3yembie CUCTEMBI CUHMCIICHUS,
9JIEMEHTHl MarteMaThueckoi noruku. OOmiee mpenctaBneHne o IIK W uX BO3MOXXHOCTSX.
OyukimonansHass cxemMa [IK, wmaructpanbHO-MOAyNbHBIM TpuHOMO TnocTpoeHus [IK.
Amnmnaparsslie cpenctsa [1IK: mMukponpoueccop, onepatuBHas M K31 MaMsITh, BHEIIHSASA MaMSTh,
IIMHBI a/peca, KOMaHJ U JaHHBIX, TAaKTOBBIM TreHeparop. [IpuHIMI OTKPBITON apXUTEKTYpBHI:
cHCTEeMHas I1Ha, pa3psaHocTb. [lepudepuiinsie yerpoiictsa [1K: knaBuarypa, MbIllb, MOHUTOD,
npuntep u ap. OcoOeHHOCTH MpeACTaBIeHUs JaHHBIX HA MalIMHHOM ypoBHe. [IpenmyiiecTBa
UQPOBOrO TMpeICTaBIeHUs] HHPOPMAIMU TIepe] AaHaJOrOBBIM IPEICTABICHUEM: BBICOKOE
KayecTBO 3allUCU U OTOOpakeHUs HHQOpPMAIMH, MPOCTOTA U HAIEKHOCTh ITyOIUpPOBaHUS
(xommmpoBanus) wuHpOpMammu Oe3 moTepu KadectBa. CHCTEMBl CUUCICHHS (ICCSITHYHAS,
JBOMYHAs, BOCbMEpPHYHAsA, IIECTHAAIATEpUYHAs), MpaBWiIa TMEpeBoJa M3 OJHON CHCTEMBI B



Ipyryto. DOIeMEHThl MaTeMaTHYeCKOW JIOTHKH: TOHSTHS (OpPMAIbHON JIOTMKH, OCHOBHBIC
JIOTHYECKHE OTIepalii U GOPMYJIBI, JIOTHYECKHE OCHOBHI pa0oThI [1K;

KOMIBIOTEPHBIE CETH: TOIMOJOTUU CeTel, MX XapakTepucTuku. KommbproTepHas ceth -
COBOKYITHOCTh KOMIIBIOTEPOB M PA3UYHBIX YCTPOWCTB, 00ECIECUHBAOIINX HWH(OPMAIMOHHBIN
oOMeH MEXIy KOMIBIOTEpaMH B CETH 0€3 HCIOJb30BAaHUS KAKUX-THOO MPOMEXKYTOUHBIX
HocHuTesner mHpopmanuu. Tonmooruu ceteid: 3Be3AHAasl, NIMHHAS, KOyiblieBas. CeTH 3aKphITOTO
TUMA: JIOKaJbHBIE M pPACHpeeIeHHbIE CEeTH, KOpHopaTHUBHBIE ceTH. [IporpaMMHO-TeXHUYECKOe
oOecrieyeHue: aJanTep, KOTOPBIM yNpaBiseTcss CHEUMaJbHOW MporpaMMon JipailBepom;
OTEpallMOHHAs CHUCTeMa, YMpaBJISAIONIas KOMIBIOTEPOM, MPEIOCTABIAIONIUM  PECYpPCHI;
MIPOTOKOJIBI - OCOOBIE S3BIKH, Ha KOTOPBIX OOMEHHUBAIOTCSA MH(OpPMAIHEH KOMITBIOTEPHI B CETH
(TCP, TCP/IP, UDP). I'no6anbhbie cetn pasnuunoro macmraba (WAN —Wide Area Net, MS
Network wu Internet). Bosmoxnoctu cetu HWurtepHer. OnextpoHHas mnourta. [octynm K
uHbOpMaIMOHHBIM pecypcaM. Cuctema TenekoH(epeHIU. Apecalds W TPOTOKOIBI B
HurepHer;

MYJIbTUMEANA — TUANOrOBas KOMIBIOTEPHAsI CUCTEMa, 0OecreunBaroas CHHTE3 TEKCTa,
rpaduku, 3ByKa, pe4r U BHJEO. YCTPOWCTBA MyIbTUMeaHa. TpeOoBaHUS K MYJIBTUMEIUIHHBIM
CpelICTBaM KOMITbIOTEPOB. PacuimpeHHble BOZMOXHOCTH 00paOOTKH, MpeoOpa3oBaHusi, CHHTE3a
uHpOpMaIMK (KOMITBIOTepHAs aHUMAIHs, MOAU(UKAIUS N300paKeHU, TpeXMepHas rpaduka).
MyneTuMeauitabie mporpammsl. [IporpaMMel peakTHpoBaHus, MOHTaXa 3ByKa U Bueo. Buneo-
penaktopel, Moayiu cnemd((eKToB, MOHTaXKHBIE CTYyIWH. OJEKTPOHHBIC MPE3CHTAINH
(ocuoBHble BoO3MOkHOCTH MS PowerPoint), stamel co3gaHus mpe3eHTAlMid, CTPYKTypa
Npe3eHTAINNA U 0COOCHHOCTH Pa0OTHI C PETAKTOPOM.

3.2. IIporpammHoOe oOecreueHue:

CTPYKTypa ONEpaIMOHHBIX CHUCTEM, MaKeThl MPHKIAIHBIX mporpamM, MicrosoftOffice.
Knaccudukanus nporpaMMHbIX cpecTB. CHCTEMHOE U IPUKIIATHOE MTPOrpaMMHOE o0ecTieueHne
[TK. O630p oneparmonnsix cuctem (OC). [Ipuanmns! co3nanus u cocraB OC: siapo, uaTepdeiic,
npaiiBepsl. Kparkas xapakrepuctuka WINDOWS, monynbHbIi npuHIun mnoctpoenus. Cpema
WINDOWS: okHa, uX 3JeMeHTBI, paboTa B MHOTOOKOHHOM pexume. Pabora ¢ oObekramu
WINDOWS. SApabiku u paborta ¢ mHumu. [lanku: cozmanue, nepeMMEeHOBAaHKE, KOIMMPOBAHUE U
nepeMenieHue o0bEKTOB (MaroK U SIPJbIKOB), yaajdeHue o0bekToB. Kop3uHa U ee Ha3HaueHUE.
Hactpoitku WINDOWS: nara u Bpems, HaCTpoWKa MBI, dKpaHa. DJIEMEHThl TEXHUYECKOTO
cepuca [IK: ycraHOBKa OnepallMOHHOW CHUCTEMBI, CO3/IAHUE MHIAWBHUAYAJIBHOW ONEpPallMOHHON
Cpelbl MOJIb30BaTENs, MOANEPKKA IETOCTHOCTH MHGPOpPMAIUH, paclUIMpeHrue U MOJAECpHHU3ALUS
KOH(UTYpAIHH allllapaTHBIX U MPOTPAMMHBIX CPEICTB

TexcroBeiii pemakTop WORD, pemaktopsl MareMaTHUYeCKUX M XHMHUYECKHX (opMmyII.
OCHOBBI HMCHOJB30BAHUSI TPOTPaMM OOIEro Ha3Ha4YeHWs (KpaTKWi o0030p) Ha mNpuMepax
TekcToBoro penakropa WORD, penakropoB MareMaTHYeCKMX M XMMHYECKUX (HOPMYIIL.
OcoOenHoctu TekctoBoro penakropa WORD. Beoa u penaktupoBanue tekcra. Konuposanue u
nepemMenieHrue 00beKTOB, padboTa ¢ Tabmmmamu. Beidop Buaa, pazmepa mpudra, popMaTupoBaHue
cUMBOJIOB U ab3areB. Komuposanne ¢opmara. OcoOOEHHOCTH CO3JaHUS CCHUIOK, OTJIaBICHMIA.
Coznanue JOKYMEHTOB pa3iu4HbIX (opM (CTaHAAPTHBIX M HECTaHIAPTHBIX). Mcmonp3oBaHue
pemakTopa MaTeMaTH4ecKuX (hOpMyJI B TEKCTOBBIX JOKYMEHTaX. Penakrop xumudaeckux Gopmyo,
Ha3HayeHre U ocoOeHHocTH paboTel. KommpoBanue xumuueckux (OpMyaT B TEKCTOBBIE
JIOKYMEHTHI.

Cucrema ympanenus 6azamu naHHbix ACCESS: cozmanme monb3oBatensckux CYB/I,
(hopMHupoOBaHKE 3aTIPOCOB, OTUYETOB U GopM. MHPopMmanmonnsie cucteMbl. CHCTEMBI YIPaBICHHUS
Oankamu 1 6a3amu JaHHBIX. Pensimonnas Monenb qauHbX. CTPYKTypa 3amucu, METOAbI I0CTyIa
k uHpopmarmu. OOmen manHbiMu ¢ napyrumu npuinoxeHusMu WINDOWS:  TexcToBbIMU
penaKkTopamMu 1 dJIEKTPOHHBIME Tabnuiamu. Pemsiimonnas 6a3a nanabeix ACCESS. I'maBHOE 0KHO,
MEHIO KOMaHJ, TIaHelb WHCTpyMeHToB. Co3naHue W OTKphITHE 0a3bl JaHHBIX. BBox u
peAaKTUPOBAHUE [AHHBIX B pEXHUME TaOMUIBI U peXHUME KOHCTpykTopa. dopmupoBaHue



3armpocoB. 3ampockl MPOCThIE U MHOTOTAOIWYHBIE, 3aIPOCH] ¢ ycinoBusMU. Co3gaHue OTYETOB U
dhopm. Texnonorus peanuzanuu npocreimux 3agad cpeactsamu CYBJ] ACCESS.

Pemenne BBIYMCIUTENBHBIX 3a4au c ucnoib3oBanuemM EXCEL: o6paborka Tabnwil,
IOCTPOECHHE TpapUKOB U JAMarpaMM, BBIYMCIEHME MAaTpPUUYHBbIX BblpakeHUd. HasHauenue
anekTpoHHbIX Tabmuy (MS EXCEL). OcobGenHoctu TtabnumuHoro mnpoueccopa EXCEL wu
UCIIOJIb30BAaHUE €r0 /ISl pelIeHNs NHPOPMAIIMOHHBIX U MHXXKEHEPHBIX 3a/1a4. TexHuka paboThl ¢
EXCEL. Oxkno EXCEL. AGconroTHas W OTHOCHTENbHas ajpecanus. BpiaeneHue sdeex,
nepeMenieHue mo padbodemy iucry. Pacuer mo dopmymnam. Konmmposanue dhopmyin. [loctpoenue
rpacduxoB. Pacuet ¢pyHKIIMOHATBHBIX 3aBUCIMOCTEN U OCTPOEHUE rpapruuecKux u300pakeHuil ¢
ucrnoip3oBanueM craHgaptHeix QyHkmuid EXCEL w wmactepa ¢yskmmit. Iloctpoenue
MOBEPXHOCTEH € MCIIOJIb30BaHUEM MacTepa auarpamm. Pabora ¢ tabnmunamu. dopMatupoBaHue,
opopmienue Tabmuu. YwucinoBele M MOJb30BaTeNbckhe (GopMaTel. CBOAHBIE TAOIUIBL
[Toctpoenue quarpamm. Pa3paboTka u peanu3zaiust IpoCTeHIINX alTOPUTMOB € UCIIOJIb30BaHUEM
Bo3MoxHOocTe EXCEL (HaxokaeHne MakCHMajbHOTO (MUHHUMAJIBHOTO) 3JIEMEHTa BEKTOpa U
MaTpHUILIbI, HAaXOXICHHE CyMMBl DJIEMEHTOB BEKTOpAa U MATPUIIbl, BBIUHUCICHHE MaTPHYHBIX
BBIPAXECHUI).

3.3. AJIrOpUTMBI M1 OCHOBBI IPOTPaMMHUPOBAHUS

Anroput™msbl, TUIBI arOpuTMOB. [loHATHE anropuTtMa u ero cBoiicTBa. CriocoOb! 3anucu
anropuT™MOB. MOAYIBbHBIN MPUHIUI TOCTPOSHUS AJITOPUTMOB U MTPOTPAMM.

XapakTEepUCTUKH SI3bIKOB MporpaMMupoBaHus. OCHOBHBIE CTPYKTYpbl U IPHHIIMIIBI
CTPYKTYpHOTO THporpamMmMmupoBanusi wutoctpanus. CTpyKTypHOE MPOrpaMMHUPOBAHHE, €ro
ocobeHHOCTH. TexHosorus OOBEKTHO-OPUEHTHUPOBAHHOIO MPOTPaMMHUPOBAHUS; CBOMCTBA
S3BIKOB: HAclleZIOBaHUE, WHKANCYIANS, MOMUMOPPU3M. [TOHATHS S3BIKOB: KJIACCHI M OOBEKTHI.
DBoIIONUS U KIIACCU(PHUKAIMA SA36IKOB POrpaMMUpoBaHus. [IoHATHS TpaHCIAINH, KOMITHIISINH,
UHTEpIIpeTallud, UuX pas3nuuus. ba3oBble anropuTMUYecKue KOHCTPYKIUH (CIeJO0BaHUE,
BETBJICHHE, IIOBTOPEHHUE), NpUMEphl HUX peanu3aluu. OCHOBHBIE KOHCTPYKLMHU SI3bIKOB
IPOrpaMMHUPOBaHUSA. SI3BIKH IPOTPAMMHUPOBAHHS BBICOKOTO YPOBHSL.

BrrancnurtenbHple anroOpuTMBl U MIPOTpaMMHBIE peanu3auud Ha VBA s oOpabotku
unpopmanuu [Iporecc pemenus 3agad Ha kommbioTepax. [IporpaMmMupoBanue Ha si3bike VBA:
OCHOBHBIE ONEPATOPHI SA3bIKA, MPOIETyphl U (yHKIUHU. Pa3paboTka u peamu3arus MpOCTEHIITNX
anropuTMoB 00paboTKu nH(pOpMaInH (pelIeHue 3a/1a4 ¢ OTHOMEPHBIM 1 MHOTOMEPHBIM 00HEMOM
uHpopManuu). YnucieHHbIe METO/IbI aHAIH3a OJHOTO HEJIMHEWHOTO ypaBHEHHS: IMOMCK KOpPHEMH,
pelieHre 3a7aud OJHOMEpPHOM ONTHUMM3AIMK (HaXOXKJIEHHE TOYEK MaKCMMyMa W MHUHHUMYyMa
¢byHkMn). MeTonbl CTaTUCTHYECKOW O0OpabOTKH pPe3ysnbTaTOB M3MEPEHUH OTHOW BETHMYMHBL:
BBIUKCJICHHE TOUCUHBIX (CPEAHET0, TUCTIEPCUH, CTaHIapTa) U MHTEPBAJIbHBIX OLIEHOK CIIy4YaiHON
BEJIMYMHBI.

3.4. 3amura nHpOpMaInu:

ANTOPUTMBI 3aIIUTHI THGOPMAITIU: METO/IbI 3aIlIUTHI, KOMIIBIOTEPHBIE BUPYCHI U OOpKOa ¢
Humu. [loHsiTHe Oe30macHOCTH KOMIMBIOTEPHON HMHQPOpPMAIMK: HAJIEKHOCTh KOMIBIOTEPA,
COXPAHHOCTb [JAaHHBIX, 3allUTa OT BHECEHUS W3MEHEHMH HEYNOJIHOMOUYEHHBIMU JIMIIAMU,
COXpaHEHHE TallHbI IEPENUCKU B JJIEKTPOHHOM ceTU. MeTo bl peanu3aiuu 3aiuThl HHHOpMalnu:
IpOrpaMMHBbIE, alllapaTHble, OpraHu3aldoHHbIE. VICTOpUS BO3ZHUKHOBEHUS BHUPYCOB U
anTuBUpycoB. CrocoObl 3apakeHus, 3alIUThl U O0pHObI ¢ Bupycamu. OcoOeHHOCTH PadOTHI
QITOPUTMOB BUPYCOB: PE3UIEHTHOCTbD, TOTUMOP(HUIHOCTH U camomudpoBanue. KoMmmpioTepHsie
BUPYCHI, UX cnenudrka u anTuBupycHsie mporpammbl (Kacmepckuit, Dr. Web, Avast, AVG).
CriocoObl mudpoBanus W Tnepenayd MHPOpPMAIMM Ha JdainbHUE paccTOsSHHS. OTKpBITBI U
3aKpBITHIN KITI0UM mudpoBanus. JlepparmeHTtanus qucka.

4.00beM TUCHUILIMHBI H BH/bI Y4eOHOH padoThl

Bunast yueOHoi paboThl O6Bem
B B
3a4EeTHBIX aKaJIeMUYEeCKUX
eIMHHLIAX gJacax




OO0masi Tpy10eMKOCTh JUCIHUIIJIUHBI 10 Y4eOHOMY 3,0 108
IJIAHY

AYIUTOPHBIE 3aHATHUS: 48/36 48
Jlexuuu (Jlex) — —
JlaGopatopusie 3ansaTus (JI3) 48/36 48
CamocrosiTenbHas padora (CP): 60/36 60

Buja uToroBoro KOHTPOJISA: 3a4€T - -

Bunbt yueOHOI pabOThI O6bem
B B actponom.
3aYETHBIX yacax
CIMHULIAX
O0mas TpyA0eMKOCTh IMCHUILIHHBI 110 Y4eO0HOMY 3,0 81
IUIAHY
AyIuTOpHBbIE 3aHATHS: 1,33 36
Jlexuuu (Jlek) - -
JlabopaTophsie 3ansatus (JI3) 1,33 36
CamocrositesibHas padora (CP): 1,67 45
By HTOroBOro KOHTPOJIsi: 3a4eT - -

AHHOTanus padoyeil NPOrpaMmsl y4eOHONH TUCHHUILIMHBI
®usuka (b1.5.07)

1. Hesan u 32124 AUCHUTITIHHBI

Heab0 AUCHMIUIMHBI SBISETCS NPUOOPETEHHE CTYICHTAaMH 3HAHUH 110 OCHOBHBIM
paznenaM (pU3MKU U YMEHUIO IPUMEHSTh UX B IPYTUX €CTECTBEHHOHAYYHBIX AUCIUITIIMHAX.

OCHOBHBIMH 32Ja4YaMH JHCUMILIMHBI, PEIIEHHE KOTOPBHIX O0ECTIeYHBAET JOCTHKEHUE
LeJH, SBISIOTCSA: (OPMUPOBAHKE TIPECTABICHNUN 00 OCHOBHBIX (PU3MUECKHUX 3aKOHAX IPUPOJIBI U
METOaX TEOPETUUECKUX HCCIECIOBAaHUN pa3NUYHbIX (PU3MUECKUX SBICHHHM, a Takke JaTh
IIPEICTABJICHNS O COBPEMEHHBIX SKCIIEPUMEHTAIBHBIX METOIaX UCCIIEIOBAHHUS.

2. B pe3yabrare wu3yyeHMs IMCHUILIMHBI O00y4yaloIWiicsi MO NporpaMmme
0akajaBpUaTa J0JIKEH:
Osnademsb CIEeaYIONUIMU KOMITETCHIIUSIMU:

CriocoOHOCTh HCIIOJIB30BAaTh OCHOBHBIE 3aKOHBI (PU3MKH B HPOQecCHOHATBHON
NEeSATENIbHOCTH, NPUMEHATh METOJAbl MaTEeMaTHYeCKOro aHajlu3a U MOJEJIMPOBaHMS,
TEOPETHYECKOT0 U IKCIIepuMeHTalIbHOT0 nccnenoanus. (OI1K-2)

CnocoOHOCTh HCHOJNB30BaTh €CTECTBEHHOHAYYHBIE 3aKOHBI Ui TMOHMMAaHUS
OKpYy>Karomiero Mupa u spieHuit npupost.(OI1K-3).

B pesynbrare nzyueHus: AMCUUILINHBI CTYEHT JTOJIKEH:

3HaAmMb:

- (u3uueckue OCHOBbI MEXaHWKH, (PU3MKK KoJIeOaHMI W BOJH, B3JEKTPUYECTBA H
MarHeTu3Ma, SJCKTPOAUHAMHKHU, CTATHCTUYECKOW (U3UKH M TEPMOJMHAMUKH, KBAHTOBOMU
¢buzuky;



- cMbIch (yHIAMEHTAIbHbIX (DU3MYECKMX 3aKOHOB, MPHHLMUIOB M IOCTYJIATOB; MX
(OPMYITMPOBKH M TPAHHIIBI TPHMEHUMOCTH;

- CBSI3b LIMPOKOTO Kpyra (pU3MUECKuX sBIECHUH ¢ (QyHIaMEHTaIbHBIMM NPUHIMIIAMU U
3aKOHaMHU (PU3HKHY;

- OCHOBHBIE METO/Ibl PELICHUS 3aJ]ay IO ONMUCAHUIO (PU3UYECKUX SIBICHU;

- METOBI 00PaOOTKH pe3ysIbTaTOB (PU3NIECKOTO SKCIIEPHMEHTA.

ymembs:

-IPUMEHSATh TEOPETUUECKUE 3HAHUS U IKCIEPUMEHTAIbHbIE METOJIbl UCCIIEI0BAaHUS TIPU
peleHny NpoecCHOHAIbHbBIX 3a/1ay;

-IPOBOJUTH PACUYETHI, OCYIIECTBIATh aHAJIU3 U Ha OCHOBE 3TOr0 JejJaThb 0OOCHOBAaHHBIE
BBIBOJIbI;

- aHAJIM3UPOBATh PE3YJIbTAThl HAOMIOIEHUN 1 SKCIIEPUMEHTOB C IPUMEHEHUEM OCHOBHBIX
3aKOHOB U TPUHIIMIIOB (PU3UKHY;

- OMpeAeNsATh XapakTep (U3NYECKHX IPOILECCOB MO KOMIUIEKCY 3KCIEPUMEHTATbHON
UH(QOPMALIUU NP TOMOIIX I'padUKOB, TAOIHIl U YpaBHEHUI];

- TIPEACTaBIATh 00PaOOTaHHYIO SKCIIEPUMEHTATIBHYIO H TEOPETHUECKYIO HH(POPMAIIHIO B
YCTHOM M MHUCBMEHHOH (opMe, B TOM YHCIIE C UCIOJIb30BAHUEM COBPEMEHHBIX KOMIbIOTEPHBIX
TEXHOJIOTUM.

enaoemp:

- HaBbIKaMU palOTHI C LIUPOKUM KPYyTroM (pU3NYECKUX TPUOOPOB U 000pPYI0BaAHUS;

- HaBbIKAMU OOOCHOBAHHUS CBOUX CY>KJEHUH U BBIOOpA METO/1a UCCIIEI0BaHMS;

3. Kpatkoe coaep:xanue TUCUMIIMHBI

Cemectp 2

BBenenne

[penmer pusuxu. MeToas! HU3NIECKOTO UCCIEAOBAHUS: OMBIT, TUTIOTE3a, YKCTIEPUMEHT,
TEOpHs.

1. ®uznyeckue OCHOBBI MEXaHUKHU

[Ipenmer kunematuku. Ilepememienue, ckopocTh, yckopeHue. Kunematnueckue
XapaKTepUCTUKHU BpalLaTeIbHOrO JBMXKEHUS. 3aKoHbl HbroTOHA. 3aKOH BCEMUPHOTO TATOTEHUS.
JIBrkeHHe Tena TMEepeMEHHOM Macchl. 3aKOH BCEMHUPHOrO TArOTeHMs. J[IBukeHue Tena
IepeMEeHHOM Macchl. Y paBHeHUs Metepckoro. @opmyina [{nonkoBckoro. Yupyrui u Heynpyruu
yaapbl 1mapoB. MOMEHT HWHEpUMH MaTepuajgbHOM TOYKM M TBepaoro tena. KuHemaTuka
rapMoHnveckux konebanuit. JuddepeHnmansHoe ypaBHEHHE TapMOHHYECKUX KOJeOaHMIA.
[TonsiTue o0 3aTyxalOUMX W BBIHYXACHHBIX KojebaHuax. BomHoBoe nBuxkeHue. BoiHb
IPOJOJIbHBIE U TIONIEPEUHBIE.

2. OCHOBBI MOJICKYJISIPHON (hU3UKH

DJeMeHTHl TepMOJIUHAMUKH U (U3NYECKON KUHETHKU. VneanbHelii ra3. Pacnipenenenue
boneiiMana m ero obOmedusnueckuii cMmbicia. PeanbHbIl ras. YpaBHeHue Ban-nep-Baanbca.
TepMmoaunamuueckuii MeTon B (usmke. PaBHOBecHBIE cocTosHUS. Hauana TepMoIWHAMUKH.
[{ukipl. DHTpONHS U €€ CTAaTUCTHYECKOe ToJKoBaHMe. SBieHue mepenoca. Juddysus. 3akon
®uka. TermnonpoBogHocTh. 3akoH Pypre. BHyTpeHHee TpeHue (BA3kocTh). 3akoH HbroToHa.

3. DIEeKTpOCTaTUKA U MOCTOSHHBIN 3JIEKTPUYECKHI TOK

3akon Kynona. Teopema Octporpaackoro-I'aycca. umonb. JudnekTpukud B
3JIEKTPOCTATHUECKOM II0JIE.

Cemectp 3

1. DnekTpoMarHeTu3mM

3akon Awmmepa. 3akoH buo-CaBapa-Jlammaca. Cuma  Jlopenma.  Mar"eTuku.
DNeKTpOMarHuTHasi MHAYKUUA. Y paBHeHne MakcBesa.

2. OnTuka



Wntepdepennus BonH. dudpaxuus BonH. Ilomspuzanus BonH. TemsoBoe u3imydeHue.
3akon Kupxroda. I'mnoresza Ilmanka. KBaHTOBOE OOBSCHEHHE TEILIOBOTO W3IMy4deHHsS. DPPeKT
Kowmnrona. Snepnas monens atoMa. [loctynater bopa. Atom Bogopona o bopy.

3. DnemMeHThl KBaHTOBOU (pU3UKU

I'unioresa ne bponnsa. BonHosoe ypasHenue Ilpeaunrepa ais craliiOHaApHBIX COCTOSIHUM.
Omneiter Ll tepHa-I'epaaxa. Muoroanektponssiii atom. Dddekr 3eemana. [Ipunmun [laymm.
KBantoBble cTaTHcTHuUecKue pacnpeneneHus bosze-OiinmreliHa u Pepmu-/upaka. DOHOHBI.
3akonsl [lebas u DiHImTEHHA. XapaKTEpUCTUKU sAIpa: 3apsijl, Macca, SHEPTHs CBA3M HYKJIOHOB.
SAnepuble peakuuu. OyHnaMeHTanbHbIE B3aMMOICHCTBHS M OCHOBHBIE KJIACChl DJIEMEHTapHBIX
YacTHUL.

4. O0beM y4eOHOH TUCHHUILIMHBI

Bcero 2 cemecTp |3 cemecTp
Bujbr yuedHoii pa6oTni 3a4. en./ |[3au.em/ [3au. em./

aK.gyac aK.gac aK.gac
OO6masi Tpy10eMKOCTh UCHUTIIMHBI

10/360 3,95/160 |6,05/200
AYIUTOPHBIE 3aHSITHS: 3,6/128 1,35/64 2,25/64
Jlexuuu (JIek) 1,35/48 0,45/16 0,9/32
Jlaboparopusie 3ansTus (JIad) 0,9/32 0,45/16 0,45/16
[MpakTuyeckue 3aHATHS 1.35/48 045/16 09/32
(H3) ) ) )
CamocrositesibHas padora (CP): 4.4/160 1.6/60 2 8/100
Bua xonrTpoas: 2[79 9K3aMeH- | DK3aMeH-
JK3aMeH/3a4eT 1/36 1/36

Bcero 2 cemectp |3 cemecTp
Bujbl yueoHoi padoTe 3a4. en./ [3a4.en./ |3aud.en./

acTp.yac |acTp.yac |acTp.yac
OO6masi Tpy10eMKOCTD U CHUTLINHBI

10/270 3,95/107 |6,05/163
AYIHTOPHbBIE 3aHATHS: 3,6/96 1,3/36 2,3/60
Jlexumu (JIek) 1,35/36,5 [0,45/12 0,9/24
JlabopaTtopusbie 3ansatus (J1ab) 0,9/24 0,45/12 0,45/12
[IpakTrueckue 3aHATHUS 135/36.5 |0.45/12 0.9/24
(H3) 1) i) ) )
CamocrositesibHas padora (CP): 4.4/120 1.6/44 2 8/76
Bua xoHTpoOJIsS: 2/54 IK3aMeH- | DK3aMeH-
JK3aMeH/3a4eT 1/27 1/27

AHHOTanus padoyeil NporpaMMbl Y4eOHOH TUCUUIIIIMHBI
O6mas u Heoprannveckasi xumusi (b1.5.08)




1.Lean u 32124 TUCHUNTHHBI

Henpro  muctuIuiMHbl  sBIsieTCS  (OpPMHpPOBAaHWE Y  CTYIACHTOB  IIEJIOCTHOTO
€CTEeCTBEHHOHAYYHOTO MHUPOBO33peHus. Onupasch Ha TOJyYeHHBIE B CpeIHEH IIKOoJe
XUMUYECKHE 3HAHUS, MPOrpaMMa TMperyCcMaTpUBACT NaibHEHInee yriayOJeHue COBPEMEHHBIX
IpEeJICTaBICHUN B 00JIaCTH XUMUH.

3amaueld TUCIUTIIMHBI SBIISICTCS:

— M3y4YeHHE OCHOB OOIIe M HEOPraHMYECKOW XUMHUHU C IIeNIbI0 MPUMEHEHHUs HX MpU
U3YYCHHUU TTOCTIEAYIOMUX XUMUYICCKIX AUCIUILINH;

— OBJIaJICHUE OCHOBAaMHU XMMHUYECKON TePMOJIUHAMUKH, KHHETUKH, YICHHUS O PAacCTBOpax U
OCHOB CTPOECHUSI BEIIECTBA KaK TEOPETUUECKUMHU OCHOBAMH XHMMUH,

— U3y4YeHHe ePUOINYECKOT0 3aKOHA KaK OCHOBBI HEOPTaHUYECKOW XHUMHUH;

— paccMOTpeHHE CBOWCTB s-, p-, 0O-, f-ameMeHTOB W WX  COEIUMHEHUN;
— U3y4eHue crocoO0B MoyueHus: Hanboee MIMPOKO MPUMEHSIEMBIX BEIIECTB U UX CBOICTB;

— ¢opMHUPOBAHUE Y CTYICHTOB HABBIKOB AKCIIEPUMEHTAILHOW PaOOTHI, JEMOHCTPAIIUS UM
METOJIOB U CPEICTB XMMHUECKOT0 HCCIEA0BAHNS, KOHKPETHOE 03HAKOMIJIEHHE C BELIECTBAMH U HX
IPEBPAICHHUSIMH,

— pa3BHUTHE HaBBIKOB PEIICHUs KOHKPETHBIX MPAKTHUECKHUX 3a7ad M UCCIeI0BATEIbCKON
paboThl, a TAK)KE 3aKPETUICHUE B TAMSATH CTY/IEHTOB TEOPETHUECKUX CBEJICHUN 03aKOHOMEPHOCTSIX
HEOPraHUYECKON XMMHH, BO3MOKHOCTH MOYYBCTBOBATh 3TH 3aKOHOMEPHOCTH B MPAKTHUYECKON
pabote, yOenuThCS B UX JEHCTBEHHOCTH.

2.B pe3yabTaTe U3y4eHUs: AUCHUUIIMHBI CTYIEHT /I0JIZKEH:

Oobnadamp cneayrOMUMI KOMIETEHIIUSIMH:

—CIOCOOHOCTBIO MCIOJB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX AUCIMILIUH B
po(heCCHOHALHOW  JICITETbHOCTH, MPUMEHSITh METOJIbl MAaTEeMAaTHYECKOTO aHaim3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M SKCIIepUMeHTanbHOro uccienoBanus (OITK-2);

—CIOCOOHOCTBIO UCIOJI30BAaTh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JIJIsi TOHUMAHUS
OKpY’Karomiero Mupa u seienuit mpupos! (OI1K-3).

B pesynbrare nuzyueHus: JUCHUILUIUHBI CTYACHT JI0KEH:

3Hamp:

— DJIEKTPOHHOE CTPOCHUE aTOMOB U MOJIEKYJT;

— OCHOBBI TEOPUH XMMHUYECKOH CBSI3U B COEIMHEHUSX Pa3HbIX TUIIOB, CTPOSHHUE BEIIECTBA
B KOHJICHCUPOBAaHHOM COCTOSIHUU;

—OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHUX IPOLIECCOB U XapaKTEPUCTUKU
PABHOBECHOT'O COCTOSTHUS;

— METO/Ibl OTIMCAHUS XUMHUECKUX PaBHOBECUH B pacTBOPAxX JIEKTPOIUTOB,

— CTPOEHHUE U CBOMCTBA KOOPJIMHAIMOHHBIX COCIMHEHNUI;

— XUMHUYECKHE CBOICTBA AJIEMEHTOB Pa3MUYHBIX TPYII MEPUOIUYECKON CHUCTEMBI U HX
BaXHEHIITNX COCTUHEHUM;

ymemp:

— BBINIOJIHATh OCHOBHBIE XUMHYECKHE OTEpaIUH, OMNPEIENITh TEPMOIMHAMHUYECKUE
XapaKTePUCTUKU XUMUYECKUX PEaKIMil 1 paBHOBECHBIE KOHIICHTPAIIUH BEILIECTB;

— HCIOJNB30BaTh OCHOBHBIE XUMHUYECKHUE 3aKOHBI, TEPMOIMHAMUYECKHE CIPABOYHBIC
JaHHBIE JJIs peleHus MPopeCcCHOHANbHBIX 3a/1a4;

— MPOTHO3UPOBATH BIIMSHUE PA3UYHBIX (AaKTOPOB HA PABHOBECHE B XUMHYECKHX
peaKuusx;

enademp:

— TEOPETHMYECKUMU METOJIaMU OIMCAaHUs CBOMCTB MPOCTHIX M CJIOXKHBIX BEIIECTB Ha
OCHOBE DJJIEKTPOHHOTO CTPOCHUSI HMX aTOMOB M TIOJIOKEHUS B TEPUOJUYECKOU CHUCTEME
XUMHUYECKHX 3JIEMEHTOB;

— DKCINEPUMEHTAJIbHBIMA METOJAMU ONPEICIICHUS HEKOTOPHIX (PU3UKO-XUMUIECKUX
CBOICTB HEOPraHUYECKUX COCTUHEHUII.

3. KpaTkoe conep:xaHue TUCHUTIIUHBI:



CrpoeHue aTOMOB U NEPUOANYECKUI 3aKOH.

BonHoBbIe CcBOMCTBAa MaTepHAIbHBIX O0BEKTOB. YpaBHeHue Ae bpoiinsa. CooTHolieHue
HeomnpeaeneHHoctel [eiizenOepra. [TonsTue o kBaHTOBOM MexaHuKe U ypaBHeHuH Llpeaunrepa.

CoBpeMeHnHast (OpMYIHPOBKA MEPHOANIECKOTO 3aKoHa. [leproanyeckast cucreMa u ee
CBSA3b CO CTPOCHHEM aTOMOB. 3amojHEHHE DSJEKTPOHHBIX CJIOEB M O0O0JOYEK aTOMOB B
nepuonuueckor cucreme snemeHtoB JI.M. MenneneeBa. Crenenu oxucieHus. Baxkueimue
OKHCJIUTENN U BOCCTAaHOBUTENU. BakHeillne cxembl NpeBpaILlEHUs] BELIECTB B OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUSIX.

XuUMHUYECKasi CBA3b U CTPOECHUE MOJIEKYIL.

KoBaneHTHas CBA3b, OCHOBHBIC IOJIOKEHUS METOJa BAJICHTHBIX CBs3eil. PaccMoTpeHue
CXeM TepeKphIBaHUS aTOMHBIX OopOHTaneil mpu oOpa3oBaHUM CBsA3eil B MojeKkynax. OCHOBHbBIE
MOJIOKEHUST MeToAa MoJieKyJsipHbIX opouTaieit (MO JIKAO). Obmue cBeneHus 0 KOMIUIEKCHBIX
COEIMHEHUSX, UX CTpoeHHEe. MEXMOJEKyIsIpHas U BHYTPUMOJIEKYJISIPHAsT BOAOPOAHAS CBSI3b.
HNonHast cBsi3p Kak NpeleNbHbIA Cilydail KOBaJEHTHOM cCBsa3M. OOmMe MpeacTaBiIeHUs O
MEXMOJIEKYJIIPHOM  B3aMMOJIEUCTBUM: OPUEHTAMOHHOE, HWHIAYKIMOHHOE, JUCIEPCHOHHOE
B3aUMO/ICHCTBUA.

DHepreTuka peakiii 1 XMMUYECKOe PaBHOBECHE.

[ToHsATHE O XMMHYECKON TEepMOJWHAMUKE, TEPMOAMHAMHYECKHAE (DYHKIIUU COCTOSHUS
(xapaktepuctuyeckue (GyHKIMM). XHUMHUECKOe paBHOBecwe. VIcTHHHOE U Kaxyleecs
paBHOBecHs. KOHCTaHTa XHMHUYECKOTO PAaBHOBECHS. DIIEKTPOXUMHUIECKHE TIPOIECCHI, IIOHSATHE 00
3JEKTPOJHBIX IOTEHUUANaX. OJIEKTPOABUKYIIAS CHJIA OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEAKLHI U KPUTEPU CAMOTIPOU3BOJIBHOTO IPOTEKAHMS ITPOLIECCOB.

PaBHOBecus B pacTBOpax

[Mpomeccer, compoBoXkmarmue  00pa3oBaHWE  KUJKUX  HCTHHHBIX  PacTBOPOB
HEAJIEKTPOJIUTOB U AJIEKTPOJIUTOB. ACCOIMUPOBAHHBIE U HEACCOUMHUPOBAHHBIE SJIEKTPOIMTHI.
Crenenr mucconmanuu. KoHcTaHTa gucconanvu. PaBHOBecHe B CHCTEME, COCTOSIIEH U3
HACBIIIEHHOIO0 PacTBOPAa MaJIOPACTBOPUMOIO AJIEKTPOJIUTAa M €ro KpHucTauioB. PaBHOBecue B
pacTBOpax KOMIUIEKCHBIX CO€IMHEHUN. PaBHOBECHE NUCCONMALIMM BOJIbI, HOHHOE MIPOU3BEICHUE
BO/JIbI M €r0 3aBUCUMOCTB OT TeMrneparypsl. lkana pH. I'uaponus conen.

CKopocThb peakiuii 1 KaTaaus.

[lonsiTne 0 XxuMHuueckoW KHHETHKE. OJIHOCTAaAUIHBIE W CIOXKHBIE PEaKIUU. 3aKOH
nerctByromux macc. KoHcranra ckopoctu peakuuu. MOJIEKYJIIPHOCTh M IOPSIIOK PEAKIIMH.
3aBUCUMOCTh CKOPOCTH PEAKIUU OT TEMIEPATYyphl; SHTAIbIUSA AKTUBALMH. [ OMOr€HHBIM U
TeTEPOreHHBIN KaTaaus.

XuUMHUS S- ¥ P- JIIEMEHTOB

Bonxopoa-nepBelii 2I€MEHT NEPUOANYECKON CHUCTEMBI, €r0 JBONCTBEHHOE IIOJIOKECHHE.
Onementol 1 - 2 u 13 - 18 rpynn nepuoandeckoid CHUCTEMBI. 3aKOHOMEPHOCTU B M3MEHEHHH
JNIEKTPOHHBIX KOH(PUTYpAlUW, BEIUYUH PAJUYCOB, JJICKTPOOTPUIATCILHOCTH W DHEPTUU
WOHU3alIMM aTOMOB. TUNIMYHBIE CTENIEHU OKHUCIICHHS. XMMHUYECKHE CBOKMCTBA MPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH B CTPOCHHMHM M CBOWCTBAX OCHOBHBIX THIIOB coeAuHeHUH. [Ipupoansie
COEIMHEHMS, IOJyYECHHE U IPUMEHEHHE.

Xumust d- u f- anemenTos

OneMmeHThl 3-12 rpynn NepuoAMYECKOM CHCTEMBI. 3aKOHOMEPHOCTH B HW3MEHEHUU
ANEKTPOHHBIX KOHPUTYpALUA, BETHUNH PAINyCOB, SHEPTUU MOHU3AINH, XapaKTePHBIX CTETICHEH
OKHCJICHUSl, KOOPAMHAIIMOHHBIX 4Kcel aTroMoB. [lpuponHble coeavHEHUs, MOJIy4YEeHUE U
COTIOCTaBJICHHE (PM3MUECKUX M XUMHUYECKUX CBOMCTB MPOCTHIX BemecTB. CTpOeHUE U CBOMCTBA
OCHOBHBIX THIIOB coeuHeHuni. OcobeHHOCTH f- 21eMEeHTOB.

4. O0bem y4eOHOH TUCHHILJIMHBI

Bcero 1 cemectp 2 cemecTp
Bunpt yueOHOi1 paboThI Bzau. | Bakan. | B3au. | Bakan. | B3au. | B akan.
el. Jacax e, Jacax el. Jacax




OO0mas Tpy10eMKOCTb
TUCHUTLINHBI TI0 Y4eOHOMY 12 432 7 252 5 180
IUIAHY
AyIuTOpHBIE 3aHATHUS: 4,44 160 2,67 96 1,77 64
Jleximu (JIex) 1,78 64 0,89 32 0,89 32
[Ipaxktuueckue 3anusarus (I113) 0,89 32 0,89 32
JlaboparopHsie padorst (JIP) 1,78 64 0,89 32 0,89 32
(Cé‘lﬁ‘)"c“”"e“"“a” padora 556 | 200 | 333 | 120 | 223 | 80
CamocrosiTenbHOE U3yUEeHUE 556 200 333 120 593 80
pa3AesioB AUCIUIIIINHBI ' ' '
Bua koHTpOJIA: 3K3aMeH 2 72 1 36 1 36
Bcero 1 cemectp 2 cemMecTp
Bunasl yueOHoi paboThl B3ay. | Bactp. | B3au. | Bacrp. | B3au. | Bactp.
el. yacax el Jacax eIl Jacax
OO0mas Tpy10eMKOCTh
AUCHUILINHBI TI0 Y4eOHOMY 12 324 7 189 5 135
IUIAHY
AYIUTOPHbIEC 3aHATHS: 4,44 120 2,67 72 1,77 48
Jleximu (Jlek) 1,78 48 0,89 24 0,89 24
[Tpaxktrueckue 3ausarus (I113) 0,89 24 0,89 24
Jlaboparopusie pa6oTsr (JIP) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHas padoTa 556 150 333 9 223 60
(CP) ’ ' ’
CamocrosiTeTbHOE U3yUeHHE 556 150 333 90 223 60
pa3AesioB AUCIUILINHbI ' ' '
Bua koHTpOJIA: 3K3aMeH 2 54 1 27 1 27

AHHOTAIUA Y4eOHOH THCIUTIINHBI
Oprannyeckas xumus (b1.5.09)

1. denb AucHMIIMHBI — IPUOOPETEHUE CTYICHTaMU 3HAHUH O CTPOCHUU OPraHUYECKUX
COCIIMHEHU, OCHOBHBIX XMMHYECKHX CBOWCTBAX PA3UYHBIX KIACCOB OPTraHUYECKHIX
COEJIMHEHUI U METOAAX UX MOJIy4YEHUs], KaK IPOMBIIIUIEHHBIX, TaK 1 Ja0OpaTOPHBIX.

2. B pe3yabTaTte U3y4eHHUs TUCHMIJIMHBI CTYIE€HT J0JI2KEH:

Oonadamp cneayromMMU KOMIETEHIUSMH

- CHOCOOHOCTBIO paboTaTh B KOMaHJE, TOJICPAHTHO BOCIIPHHHUMAS COIMAJBHBIC H
KyJbpTypHbIe pasnuuns (OK-6);

- CIIOCOOHOCTBIO K caMOoopraHu3aiuu u camoodpasosanuto (OK-7);

- CIIOCOOHOCTBHIO M TOTOBHOCTBIO MCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbIX
TMICIUTUIAH B IPO(ECCUOHATBLHOM JeSITeIbHOCTH, IPUMEHSATh METO/Ibl MATEMATHIECKOTO aHAIN3a
¥ MOJICTIUPOBAHHSI, TEOPETHYECKOTO U IKCIIepUMeHTabHOTO rccnenoBanus (OI1K-2);

- CIIOCOOHOCTP HCIIONIb30BATh 3HAHHS O COBPEMEHHON KapTHHE MUPA, TPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUHU BELIECTBA JUIsl MOHUMAaHMs OKPY’KAIOIIEro MHpa U
siBienuit npuposl (OITK-3).

3uamo:



— TEOPETUYECKHE OCHOBBI CTPOEHUS M CBOMCTB DPa3jIMYHBIX KJIACCOB OPraHUYECKUX
COCIMHEHW;

— cmocoObl TMONyYeHHS M XUMHUYECKHE CBONCTBAa OCHOBHBIX KIIACCOB OpPTraHMYECKHX
COCIMHEHW;

— OCHOBHbBIE MEXAHU3MBI POTEKAHUSI OPTAHUUECKUX PEAKIIHI;

Ymemos:

— NPUMEHSTh TEOPETUUECKUE 3HAHUA Ul CHHTE3a OPraHUYECKUX COCTMHEHUN Pa3INYHbIX
KJIACCOB;

— aHAJIM3UPOBATh U NPEICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCAMHEHUM;

— COCTaBJISITh CXEMbI CHHTE3a OPTaHUYECKUX COSTMHEHUMN, 3aIaHHOTO CTPOCHHS;

Bnaoemy:

— OCHOBaMHU HOMEHKJIATYphI M KJIacCU(UKAIIUU OPTaHUIECKUX COCIMHECHUI;

— OCHOBHBIMH T€OPETUUYECKUMU MPEACTABICHUSMHU B OPraHUYECKONU XUMUU;

— HaBbIKaMH 0OOCHOBAHMS PAllMOHATBHBIX CITIOCOOOB MOJYYEHHS] OPraHUUYECKUX BEIIECTB.

3. Kpartkoe cogep:xanue JUCUMILIHHBI

Homenkiatrypa opranmyeckux coeauHeHH. Teopusi XUMHYECKOrO0 CTPOCHHUS U
HachlmeHHble  yrieBogoponbl (YB). ITlpupoma xkoBanentHOU cBsizu. Dopmynsr Jlbtomca.
dopmanbHbIl 3apsan. Dddektel 3amecturencii. [IpoMexyTOYHBIE COSAMHEHUS W YaCTHIIBI
OpPraHMYECKUX pEakUMsIX. OHEepreTMyeckas auarpaMma peaknuu. MeXaHu3M peaklMH.
CrepeounsomMepusi, €e BUIbI U 0003HAYCHUS.

AmudaTtnueckue coenuHeHus. HacellieHHble ¥ HeHachllleHHble YB. Ankansl,
[UKJIOAJIKAHbI, AJIKEHBI, AJKUHBI, TMOJIMEHbI (JAMEeHBI). B KakJaoM Kiacce paccMaTpUBAIOTCS
CJIeTyIOIINE pa3/iesibl: H30MepHs, HOMEHKJIATypa, GU3NYECKUe U XUMUYECKUE CBONCTBA, CITOCOOBI
noJryuyeHusi. MexaHu3Mbl peakliuid. JHepreTudeckas 1uarpaMMa peaxiui.

Apomartndeckue coerHenus. Teopun apomatuyHoctu. CoenuHeHus: 0EH30IbHOTO Psija.

Nzomepus. Homenknarypa. CriocoObl ToiydeHus. XUMHYECKHE CBOMCTBa. BrusHue
3aMecTuTeNnei B OEH30JbHOM KOJIblIe Ha HAlpaBJICHHE U CKOPOCTb peaklui 31eKTpO(UIHHOTO
3aMEIICHUS.

4. O0beM y4eOHOH TUCHHIJIMHBI

O6bem
Bzt yueOHO# paboTh! B 3aueTHBIX B akagemuueckux
€IMHUIIAX qacax
O0mas TpyA0eMKOCTb JHCIUILTHHBI 3 108
1o y4eO0HOMY ILIAHY
AyauTOpHBIE 3aHATHA: 48/36 48
Jlexkuuu (Jlek) 16/36 16
[Mpaktrueckue 3ansrusi (I13) 32/36 32
JlaGoparopust - -
Camocrositesbnas padora (CP): 60/36 60
Bua xoHTpoJif: 3auer / 3K3aMeH 3a4eT ¢ OLEHKOM
O6wvem
Brz yue6Hoit paboThI B 3ayeTHBIX B actponomunueckux
eIMHUIIAX Jacax
O0mas TpyA0eMKOCTb JMCIUIITTHHBI 3 81
10 Y4eOHOMY IVIaHY
AyIUTOPHBIE 3aHITHS: 1,33 36
Jlexmm (Jlek) 0,44 12
[Tpaktuyeckue 3austust (I13) 0,89 24
Jlaboparopus - -




CamocrositenbHas padora (CP): 1,67 45
Bua KoHTpoJIs: 3a4eT / IK3aMeH 3auer ¢ oneHKoit

AHHOTauus padoyeii mMporpaMMbl JTUCUHUILTHHBI
dusnueckas xumus (51.5.10)

1. lean u 3aga4u AU CHMIIJIMHBI

eab OMCUMIUIMHBI — PACKPBITh CMBICI OCHOBHBIX 3aKOHOB, YTNPABIAIOMINX XOIAOM
XUMHUYECKOTO TIPOIecca, MOKa3aTh 00JIACTH TMPHUIOKEHHUS ITHUX 3aKOHOB M HAy4YHUTh CTYJCHTA
rPAaMOTHO IPUMEHSThH UX MPU PEHICHUH KOHKPETHBIX TEOPETUUECKUX U MPAKTUUECKUX 3a/1a4.

3agaum U3y4eHHs UCIUIUIMHBI COCTOAT B CIICTYIOIIEM:

- MOKa3aTh 3HAYCHHE (PU3MYECKON XMMHUHU KaK TEOPETUYCCKON OCHOBBI MPOIIECCOB
XUMHYECKOM TEXHOJIOTHH,

- BBIPA0OTaTh y CTYJACHTOB HAaBbIKK MPUMEHEHHUS IMOJTYYEHHBIX 3HaHUW I
MpeACKa3aHus NPHHIIMIHAIHPHOW BO3MOXKHOCTH OCYIIIECTBIICHUS, ONpPEICIICHUs HAINpaBIICHUS,
CKOPOCTH MPOTEKAHUA U KOHEUHOTO Pe3yJIbTaTa XUMUYECKOTO MPOIIecca;

- JIaTh  TPEJCTaBIEHHE O COBPEMEHHBIX  OKCHEPUMEHTAIBHBIX  METOJIax
HCCICA0BAHUS

2. B pe3yabTaTe u3yuyeHusi Kypca « Du3n4eckoil XUMHU» CTYAEHT J10JI2KEeH:

Oonaoamp CneayomUMU KOMIETEHIIUSMU:

- CIIOCOOHOCTBIO  HCIIONIb30BaTh  OCHOBHBIE  3aKOHBI ~ €CTECTBEHHOHAYYHBIX
JTUCIUTIINH B PO ECCUOHATBHOM A TETFHOCTH, TPUMEHSITH METOJIBI MATEMATHUYECKOTO aHaIn3a
¥ MOJICTUPOBAHUS, TEOPETHUECKOTO U IKCIIEpUMEHTaIbHOTO nccneaoBanus (OITK-2).

3namo:

- OCHOBHBIE 3aKOHBI (PU3NUECKONW XUMHH, B3AUMOCBSI3b (DU3UIECKUX U XUMHUECKHX
XapaKTEePUCTHUK IPoIIecca;

- NyTH OMNpPEACNICHUs BAXKHEUILIMX XapaKTePUCTUK XUMHUYECKOTO PaBHOBECHUS
(KOHCTaHTHI PaBHOBECHsSI, PAaBHOBECHOTO BBIXOJa MPOAYKTa, CTETICHH MPEBPAICHUS HCXOIHBIX
BEIIIECTB) U BIMSHUS Pa3TUYHBIX (DAKTOPOB HA CMENICHHE XUMHUECKOTO PABHOBECHSI;

- YCIIOBUSI YCTAaHOBJICHUS (DA30BBIX PABHOBECHI B OJJHO- U MHOTOKOMITOHEHTHBIX
CHUCTEMax, BO3MOKHOCTH pPa3JIeJICHHUs CJIOKHBIX CHCTEM Ha COCTABIISIONINE KOMIIOHCHTHI;

- TEPMOJIMHAMHYECKOE OIMCAHUE CBOMCTB MJICAJILHBIX M HEHJICAJbHBIX PACTBOPOB,
MOJXO0/bl K HAX0XK/ICHUIO TapIHAIbHBIX MOJIIPHBIX BEJIMYUH KOMIIOHEHTOB PacTBOpA.

Ymems:

- MIPUMEHSTh TEOPETHUUSCKHUE 3HAHUS U DKCIIEPUMEHTAIILHBIE METO bl MCCIICIOBAHUS
(U3NIECKON XUMHH TIPU PEUICHUH TPO(ECCHOHANBHBIX 33/1a4;

- MPOBOJIUTH TEPMOJUHAMUYECKHUE PACUEThI, OCYIIECTBISATH aHAIW3 U HAa OCHOBE
9TOTr0 JIeJIaTh 00OCHOBAHHBIC BHIBOIBI;

- MpeACKa3blBaTh U HAXOJUTh ONTHUMAJIbHBIE YCJIOBHS MPOBEIACHUS XHMHUUYECKOTO
mpoliecca ¢ ebIo MOTYyYeHUs MaKCUMaIbHO BO3MOYKHOTO BBIX0/1a MHTEPECYIOIIETO MPOIYKTa;

- MPEACTABIATH JaHHBIC TAOOPATOPHOTO UCCIIEOBaHUS B rpadudeckoit hopme u Ha
OCHOBE TMOJYUYEHHBIX 3aBUCUMOCTEH OMPENEIATh COOTBETCTBYIOIIME TEPMOAMHAMUYECKUE U
KHHETHYECKUE XapAKTCPUCTUKU XUMHUYECKOW CHCTEMBI U XUMUYECKOTO TIPOIIecca;

- MIPOBOJIUTh aHAIM3 U KPUTUYECKHU OIICHUBATH TOJYYCHHBIC DKCIIEPUMEHTATBHBIC
JaHHBIE, 00001IaTh U JeNIaTh 000CHOBAHHBIC BHIBOJIBI Ha 0a3e MPOBEAEHHBIX OIBITOB.

Bnaoemo:

- KOMILJIEKCOM COBPEMEHHBIX TEOPETHUYECKHX METOJIOB (PU3MUECKOW XUMHH JJIs
pelIeHus KOHKPETHBIX MCCIIEIOBATEIBCKUX 3a]1a4;

- HAaBBIKAMH  OTPENETICHUSI COCTOSIHHS PAaBHOBECHUS M CaMOMPOU3BOJIBHOTO
HaMpaBJIEHUS] XUMUYECKOTO MPOIIecca;



- npueMamMu 0Opa0OTKHM TMOJIYYEHHBIX ONBITHBIX JAHHBIX [UISI BBISBICHUS U
YCTAHOBJICHHUSI B3aMMOCBS3€H MeX1y TEepPMOAMHAMUUYECKUMH CBOHCTBAMU M (PU3MUYECKUMHU
rapamMeTpamu Iporecca;

- 3HAHUSMM OCHOBHBIX 3aKOHOB (hU3MuecKOW XHUMHUHM JUIsl COJEepKaTeIbHOM
MHTEPIIPETALNN TEPMOAMHAMUUYECKUX PACUETOB;

3. KpaTtkoe cogep:xkanue TUCUMILTHHBI

XuMuyeckasi TEpMOAUHAMHUKA. 1-bIif ¥ 2-01 3aKOHBI TEPMOJMHAMUKH, nocTynar [Inanka.
B3aumocBs3p TemnoTsl, paboThl U U3MEHEHHs] BHYTPEHHEH 3HEPrMM B IpolEeccax C ydacTHEM
uaeanbHOro rasza. TemnoémkocTs TBEPABIX. KUAKUX M ra3000pa3HBIX BEIIECTB. TepMOXUMHUIL.
Brruucnenue temioBbix 3((PEKTOB XMMHUYECKUX PEAKIHMi, MPOIEeccoB (Da30BBIX MEPEXOIOB,
pacTBOpeHuss M JApYrux (U3HKO-XUMHUYECKUX IpoueccoB. OHeprus [ub06ca u sHeprus
lenpMronpia Kak KpUTEpUU HAIMpaBlIEHUsS XUMHUYecKoro mnporecca. Pacuér abcomoTHOMN
SHTpONUHU. XUMHUECKOE paBHOBECHE. KOHCTaHTa XMMUYECKOIO paBHOBECHUS U METOABI €€ pacuéra
U OKCIIEPUMEHTAIBHOTO oOmpejeneHns. PaBHOBECHBIM BbIXOA NPOAYKTa, BIUSHUE TaBJICHMUS,
TEMIIEPATYPbI, NIPUMECH HHEPTHOI'O ra3a Ha PABHOBECHBIM BBIXOJ. YPaBHEHMsS H30TEPMBI U
m3o0apel  Bant-I'odpda. Craructuueckas TepMoanHaMuka. Pacdy€T TepMoaInHaMHYECKUX
¢byHKuMi Ha 6a3e MpeCTaBIeHU 0 CyMMe MO0 COCTOSIHUSM.

®da30BbIe paBHOBECHS B OJHOKOMIIOHEHTHBIX cucTemax. Pa3oBble mepexonbl U (azoBas
quarpamMma COCTOSIHMSI Il  OJHOKOMIIOHEHTHBIX CHCTEM. TpoiiHas Touka. YpaBHEHHE
Kianeiipona-Knay3nyca. 3aBHCHMMOCTh [JABIE€HHS HACBIIIEHHOIO Iapa OT TeMIIepaTyphl.
Omnpenenenue TepMoauHaMHUYecKHX (yHKIMHA mpouecca (a3oBoro mnepexona.Kpuruueckas
TeMIeparypa.

Tepmoaunamudeckas Teopuss pacTtBopoB. Kiaccudukanuss pactBopoB. CrocoOsl
BbIpaXXEHHUsI cocTaBa pacTBopa. [lapiuanbHble MOJSpHBIE BEIWYMHBI. YpaBHeHHs [nOOca-
Hrorema. UneansHble pacTBOpbl. TepmoauHaMuyeckue (YHKIHMU CMEUICHUs IS HUIeabHBIX
pacTBopoB, 3akoH Payns. [IpenenpHo-pa3zbaBieHHble pacTBOpbl, 3akoH ['enpu. HeumpneanbHbie
pacTBOpBI,  IOJIOKUTEIBHBIE M  OTpPULATEIbHBIE  OTKIOHEHHMs OT 3akoHa Pays.
TepMoauHaMHUyecKoe ONUCAHUWE HEUACANBHBIX PAacTBOPOB, AKTHUBHOCTb, KO3 ULIHEHT
aKTUBHOCTH. KosmMraTuBHbIE CBONCTBA PACTBOPOB HEJIETYUUX BEIIECTB B JIETY4YEM PACTBOPUTEIIE.
Kpuockonusi, 30ynnnockonus. OcMoc, 0OCMOTHYECKOE JJaBICHHUE.

@da30Bple paBHOBECHsT B MHOIOKOMIIOHEHTHBIX cHcTeMax. Jluarpammsel «zaaBlieHUE-
COCTaB», «TEMIIEpPaTypa-CoCTaB», «COCTaB Iapa-coCTaB KHUJAKOCTU» IS HUACAIbHBIX U
HeHJIeaJIbHbIX pacTBOpoB. 3akoHbl ['1n66ca-KoHoBanoBa, A3seorpornus. PU3MKO-XMMHUYECKHE
OCHOBBI pa3JeJIeHus KHUJIKUX cMmecel, pekTupukauus. OU3UKO-XUMUYECKUI U TEepMHUUYECKUN
aHanu3. Pa3nnyHble TUIIBI AUAarpamMM IJIaBKOCTH. DBTeKTHKA. [IpaBuio ¢a3 u nmpaBuio peryara.

4. O0bem y4eOHOH TUCHHILJIMHBI

B 3a4Y€THbBIX

Buabl yueOHol padoTsl B aKajJieM. yacax
eIMHUIAX

OO0uas TpyA0€eMKOCTb M CHUILIHHBI TIO

5,0 180
Y4eOHOMY IJIAHY
AyAUTOpPHBIE 3aHATHSL: 1,78 64
Jlexmmm (Jlek) 0,89 32
[Tpaktugeckue 3ausTust (I13) 0,89 32
CamocrositenbHas padora (CP): 2,22 80
Bua koHTpOJIA: 3a4eT / IK3aMeH sk3ameH (1,0) 3k3aMeH (36)

. B 324€THBIX
Buabi yueOHoii padoTsl B ACTPOHOM. Yacax
eIMHUIAX

50 135

OO0masi Tpy10eMKOCTh THCIIHIIIHHBI 110
y4eOHOMY IIaHY
AyIUTOpPHBbIE 3aHATHS 1,78 48




Jlexmum (JIek) 0,89 24
[Tpaktuyeckue 3austust (I13) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
Bua koHTpOJIA: 3aUeT / IK3aMeH sk3ameH (1,0) 3K3aMeH (27)

AHHOTAIUSA Y4eOHOM MPOrpaMMBbl U CIUANIINHbBI
Koasnonanas xumus (b1.6.11)

1. Heap AMCUMIVIMHBI — O3HAKOMIIEHHE CTYJIEHTOB C OCHOBAaMHU TEPMOJUHAMHUKU
MOBEPXHOCTHBIX SIBJICHUW, CIIOCOOAMU TOJYYCHHS W BXKHEUIIMMH CBONCTBAMHU JTUCTICPCHBIX
CHUCTEM.

OCHOBHBIMU  3a7jayaMH  JUCIMIUIUHBI  SBISIOTCSA: PACCMOTPEHHE OCOOCHHOCTEH
MOBEPXHOCTHBIX CJIOEB, UX TEPMOJAMHAMUYECKUX CBOWCTB, a/re3ud, CMauMBaHUA, aJcopOLuu,
SJICKTPUYECKUX SIBIICHUM HAa TOBEPXHOCTH; H3YYEHHWE KHUHETHYECKHUX CBOMCTB JIUCIIEPCHBIX
CUCTEM, arperaTuBHOM M CEAMMEHTAllMOHHOW YCTOMYMBOCTH, KHWHETHUKU KOAryJslluu,
CTPYKTYpPOOOpa30BaHUSI U CTPYKTYPHO-MEXaHUUECKUX CBOMCTB AUCTIEPCHBIX CUCTEM.

2. B pe3yabTare n3yueHusi JMCUMNJIMHBI CTYE€HT 10JI5KEeH

Oonaoamp CneayomUMI KOMIETEHIIUSMU:

- CIOCOOHOCTBIO HCIIOJIH30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX TUCHUILUINH B
npohecCHOHANBHOM  JESITeTbHOCTH, MPUMEHSITh METOJIbl MaTeMaTHYeCcKOTO aHaiu3a |
MOJICIIUPOBAHHSI, TCOPETUICCKOTO M IKCIIepUMeHTaIbHOTO Hecienoanus (OI1K-2);

3Hamy:

OCHOBHBIC TIOHSTHSI W COOTHOIIEHHUS TEPMOJMHAMHUKH TOBEPXHOCTHBIX SIBICHUN
(TepMoMHAMUKA TOBEPXHOCTHOTO CJIOSA; aJre3usi, CMauMBaHME M PpACTEKaHUE KHUJIKOCTEH;
JTUCTIEPCHOCTh U TEPMOJMHAMHYECKHUE CBOMCTBA TEM; aJIcOpOIUs Ta30B U MapoB, aJcopOius u3
pacTBOpOB);

OCHOBHBIE€ METO/IbI MOTYUYEHUSI JUCTIEPCHBIX CUCTEM;

OCHOBHBIE CBOWCTBAa JIUCHEPCHBIX CHUCTEM (DIEKTPOIIOBEPXHOCTHHIE CBOMCTBA;
KMHETHYECKUE U OINTUYECKUE CBOICTBA; CBOMCTBA PACTBOPOB KOJUIOMAHBIX MOBEPXHOCTHO-
AKTHBHBIX BEIIECTB);

OCHOBHBI€ TIOHSITHSI U COOTHOILICHUS TEOPUN arperaTuBHON yCTOMYMBOCTH U KOATYJISIUU
T0(OOHBIX TUCTIEPCHBIX CUCTEM;

OCHOBHBIC 3aKOHOMEPHOCTH CTPYKTYpOOOpa3OBaHUS U PEOJIOTHUECKHUE CBOMCTBA
JUCTIEPCHBIX CUCTEM;

ymembn:

IPOBOAMUTH pPACUEThl C HCIIOJIB30BAHMEM OCHOBHBIX COOTHOUIEHHHM TEpMOAMHAMHUKHI
MOBEPXHOCTHBIX SBJICHUM U PaCYEThl OCHOBHBIX XapaKTEPUCTUK JUCIEPCHBIX CUCTEM;

61a0emo:

METOJaMH  HM3MEPEHUsI TOBEPXHOCTHOTO HATSKEHUs, KpPaeBOro yria, BEIUYHUHbI
aacopOUMU W  yIedbHOW  TOBEPXHOCTH,  BA3KOCTH, KPUTHUYECKON  KOHIEHTpalUu
MUILIEIUIO00pa30BaHusl,  AJIEKTPOKMHETUYECKOTO  MOTEHI[MANa;  METOJaMHU  IMPOBEIACHUS
JTUCTIEPCUOHHOTO aHalli3a, CHHTE3a JUCHEPCHBIX CHCTEM U OLEHKH UX arperaTUBHOU
YCTOMYUBOCTH.

3. KpaTtkoe cogep:xanue JTUCUMILIHHBI

Mogyns 1. [Ipeamer u npu3Haku 00BEKTOB KOJUIOUTHON XUMHUH

Konnmounnas xumusi - Hayka O TMOBEPXHOCTHBIX SIBJICHUSX M JUCHEPCHBIX CHUCTEMaX.
OCHOBHbIE TTPU3HAKU AUCHEPCHBIX CUCTEM - F€TEPOr€HHOCTh U JUCHEPCHOCTh; MOBEPXHOCTHAS
SHEpPrus; KOJWYECTBEHHbIC XapaKTePUCTHKU aucnepcHocTH. Kiaccuduxamus TucnepcHbIX
CHUCTEM.

Monayns 2. TepmoauHaMuKa TOBEPXHOCTHBIX SIBICHUI



OOmiass xapakTepUCTUKa TOBEPXHOCTHON »HHepru. I[loBepXHOCTHOE HATSIKEHUE.
VYpasuenue ['n66ca-I'enpmronpia st BHyTpeHHEH yAETHHON OBEPXHOCTHON YHEPTUH (TIOTHOM
MOBEPXHOCTHOM SHEPTUN).

Meton w30bITKOB ['mMOOca. DyHmaMeHTanbHOE aIcopOIMOHHOE ypaBHeHHe [mbOOca.
YactHoe BbIpakeHHe ypaBHeHuss [u006ca. I[loBepXHOCTHO-aKTHUBHBIE U TMOBEPXHOCTHO-
VMHAKTUBHBIE BELLIECTBA.

Anresus u kore3usi. YpaBHenue [ronpe s pabotsl aare3un. CmaunBanue, 3akoH FOHra.
VYpasuenue [ronpe-lOnra. Pacrekanue xuakocteid, ko3dduuueHT pacrekanus mo I'apkuHCy.
D¢ dext MapaHronu, npaBuiio AHTOHOBA.

[IpaBuno ¢a3 ['nb60ca n gucnepcHOCTh. BriusiHIEe KPUBU3HBI TOBEPXHOCTH HA BHYTPEHHEE
nasienue ten (ypaBHenue Jlamnaca). Kanwnnspuele sBinenus. YpaBHenue KenbBuna. BiusHue
JUCTIEPCHOCTH Ha PaCTBOPUMOCTb, KOHCTAHTY PaBHOBECHSI XMMHUECKON peakliu, TEMIIepaTypy
(azoBoro nepexoaa.

MeTtonpl TONyd4eHHsT JAMCIEPCHBIX cHUcTeM. YpaBHeHue PeOunaepa ans paboThbl
mucneprupoBanus. Dddext Pebunnepa. ['oMorenHas u rereporeHHas KOHACHCAlUsA. DHEPrus
I'u66ca oOpazoBanus 3apoibiiia HoBoH (a3el. KuneTrnka o0pa3oBanust HOBOH (ha3bl.

Monyns 3. AncopOMOHHBIE PaBHOBECHS

[Ipupona ancopOLMOHHBIX cHl. ACOpPOLMS ra30B U IAPOB HA OJJHOPOIHOM MOBEPXHOCTH.
3akon I'enpu. Mogenp u ypaBHeHue Jlenrmiopa. Teopus NOTUMONIEKYJISIPHON ajcopOIun
Bpynayspa, Ommera, Temnepa (BOT). Onpenenenue ynenpHol nosepxHoctu metogom bOT.

AncopOuusi Ta30B ¥ TapoB Ha MOPUCTHIX MaTepranax. Kinaccuduxamus nop no lyOuHuny.
Teopuss kanmuuIIpHON KOHIeHcanuu. Pacuer uwHTerpanbHOM M auddepeHnnanbHON KPUBBIX
pacnpezenenus o0bema mop 1o pazmMepam.

AncopOmusi Ha MHUKpPONOPHUCTHIX Marepuanax. lloreHumansHas Teopust IlonsHu.
Xapakrtepuctudyeckass KpuBas ajncopOruu. OOoOmeHHoe ypaBHeHHe Teopun JlyOmHHHA
00BEMHOT0 3aM0JIHEHHsI MUKPOIIOp, ypaBHeHHe /lyOunuHa - Pagymikesuya.

AnicopOrust MOBEpXHOCTHO-aKTUBHBIX BerlecTB. [IpaBuno Jlrokio - TpayOe. 3aBHCHMOCTD
IIOBEPXHOCTHOTO HATSDKEHMS OT COCTaBa pacTBopa. YpasHeHue IllumikoBckoro. YpaBHeHUs
COCTOSTHUS Ta3000pa3HbIX MOBEPXHOCTHBIX (aICOPOIIMOHHBIX) MIIeHOK. Becsl JIenrmiopa.

Mopyns 4. DnekTpuuecKkue IBICHUS Ha TOBEPXHOCTH

Mexanu3mbl  00pazoBaHHs JBOWHOTO 23nekTpuueckoro cios ([DC). VYpaBHeHus
Jlunnmana. DnekTpokanwuisipHble KpuBble. Teopum crpoenus JIOC. Pemenue ypaBHeHus
ITyaccona-bonbumana mis quddysnoit gactu JID2C. I1DC mo teopum IllTepna, mepesapsaka
MOBEPXHOCTH.

DNEeKTPOKUHETUYECKUE  SBJICHUS, OJIEKTPOKMHETHYECKHH TOTEHIMaN. YpaBHEHUE
I'enpmromnpiia-CMOITyXOBCKOTO JUIS DJIEKTPOOCMOCA U 3TIEKTpodopesa.

Mopyns 5. Kunetnueckue cBOKWCTBA IUCTIEPCHBIX CUCTEM

CBsI3b CKOPOCTH OCaXACHMS YACTHI[ C MX DPa3MEPOM. YCIOBHUS COONIOACHUS 3aKOHA
Crokca. CeMMEHTAIIMOHHBIN aHAIHU3 MTOJUIUCIIEPCHBIX crcTeM. KpuBbie pacnpeieieHus YacTUIL
no pasmepam. lIpupona OpoyHOBCKOTO ABIKEHHs. 3akoH OiHmTelHa - CMOIYXOBCKOTO.
CnenctBusi U3 Teopuun OpoyHOBckoro jBwwkeHus. CenumeHTanMoHHO-TUGdyY3H0HHOE
paBHOBECHE, TUTICOMETPUUECKUN 3aKOH.

Monynb 6. ArperaTuBHasi yCTOHUMBOCTh M KOATYJISIIIUS TUCTIEPCHBIX CUCTEM

CeauMeHTaIlMOHHAS U arperaTUuBHAsl yCTOMYMBOCTH cucTeM. JInopmibHbie 1 nodoOHbIe
cucrteMbl. Kpurepuii mmodwmibHocTn 1o Pebunnepy-lllykuny. JlnoduibHbIe AMCTIEpCHBIC
cucreMsbl. Knaccudukanus moBepXHOCTHO-aKTUBHBIX BEIIECTB. TepMOIMHAMUKA U MEXaHU3M MH-
nemwtoodpazoBanusa. Ctpoenune munemn [TAB. Comobunuzanus. Kputudeckas KOHIIEHTpaIus
MULEI000pa30BaHusl, METO/bI €€ ONPEAEICHUS.

JInoobubie aucnepcHble cUCTEMBbl. DaKTOPhl YCTOWYMBOCTU JHO(POOHBIX CHCTEM.
breicTpas u MemienHas koaryssinus. Kunetuka xoarynauun mo CMoJIyXOBCKOMY. 3aBUCUMOCTh
YHclia YacTUILl Pa3HOTO MOopsiika OT BpeMeHu. OCHOBHbIE TOJI0KeHusl Teopuu Jepsruna, Jlannay,
®epaesi, OpepbOeka (JJIDPO). PacknunuBaromiee AaBieHWE U ero cocrapistonue. OOmiee



YpaBHEHUE MJI1 HSHEPTUM B3aUMOJACHCTBUSA IUCHEPCHBIX YacThll. [loTeHUuaabHbIE KpHUBBIE
B3aUMOJEUCTBUA vacTull. HeWTpanu3zannoHHas M KOHUEHTpAalMOHHAs Koaryisnus. lIpaBuio
[lynsue-I"apan.

Mogyns 7. CTpykTypooOpa3oBaHHE U CTPYKTYPHO-MEXaHUYECKHUE CBOMCTBA TUCTIEPCHBIX
CHCTEM

Tunel cTpyKTYp, 00pa3yloOMMXCS B IUCIIEPCHBIX cUCTeMaX. B3auMoCBsA3b MEXIy BHIOM
MOTEHIMATHHON KpUBOM B3aumojencTBus yactull (o teopuu JJIDPO) u THIOM BO3HUKAIOMIMX
CTPYKTYD. KoarynsiunoOHHO-TUKCOTPOITHBIE u KOHIEHCAIHOHHO-KPUCTAJUTU3ALMOHHBIE
CTPYKTYPBHI.

Peonornueckuii MeTroa HMCCIEAOBaHHUS IUCIEPCHBIX cUCTeM. OCHOBHBIC TIOHSTHS W
ujeanbHbIe 3aKOHBI peoJIOrMi. MoaenrpoBaHue peoIOTHUYEeCKUX CBOWCTB TEll.

Knaccudukanusi IUCTIEPCHBIX CHUCTEM IO CTPYKTYPHO-MEXaHHYECKUM CBOWCTBaM.
Bs3kocTh JKHMIKMX arperaTMBHO YCTOWYMBBIX JIUCIIEPCHBIX CHUCTEM. YpaBHEHUs OWHINTEWHA,
[raygunrepa, Mapka - XayBuHka. Peonormueckue CBOWCTBA CTPYKTYpHUPOBAHHBIX
KUIKOOOPA3HBIX M TBEPIOOOPA3HBIX CHCTEM.

4. O0beM y4eOHOH JUCIHILJIMHBI

Oo6bem
Buabl yueOHol padoThI
B 3aueTHBIX B akanemmnueckunx
eIMHUIAX yacax
O0mast Tpy10eMKOCTb TUCHHUIIHHBI 5 180
1o y4eO0HOMY ILIAHY
AyAUTOpPHBbIE 3aHATHS: 1,78 64
Jlexiuu (JIek) 0,89 32
[Tpaktuueckue 3anstus (113) - -
JlaboparopHsie paboTs (JIP) 0,89 32
CamocrositesbHas padora (CP) 2,22 80
[ToaroroBka K J1abopaToOpHBIM paboTam 1,11 40
Jlpyrue BHJIbI CAMOCTOSITENILHOM PabOThI 1,11 40
Bua uTOroBOro KOHTPOJIsi: IK3aMeH 1 36
Oo6bem
Buasbl yueOHoii padoTsl B 329eTHBIX B
JR— ACTPOHOMHUYECKUX
yacax
OO0mas TpyA10eMKOCTb 1M CHUIIITHHBI 5 135
1o y4eOHOMY IJIAHY
AyAUTOpPHBbIE 3aHATHS: 1,78 48
Jlexumn (Jlek) 0,89 24
[Ipaktuueckue 3anstust (I113) - -
JlaGopatopusbie padotsl (JIP) 0,89 24
CamocrositesibHas padora (CP) 2,22 60
[TonroroBka K Ja0opaTopHBIM paboTam 1,11 30
Jlpyrue BUIbI CaMOCTOSTEILHON pabOThI 1,11 30
Buj nTOroBoro KOHTPOJIsi: IK3aMeH 1 27

AHHOTanus padoveil NPOrpaMMbpl JUCHUIJIMHBI



AHanuTHYeCKasi XUMHUA U PU3NKO-XUMHYecKre MeToabl aHaan3a (b1.5.12)
1.eau u 3212494 JUCHUIJIMHBI

Henp aucuumiauHel: NpuoOpeTeHrne OO0yYarolMMUCA 3HAHUM O OCHOBHBIM TpyIIam
METO/JIOB XMMHYECKOT'0 aHajin3a, HanboJiee HIMPOKO TMPUMEHSEMBIX B TPOMBIIUICHHOCTH U
UCCIIEIOBATENBLCKOM paboTe, a TaKkkKe KOMIIETEHINI, He0OOXOUMBIX XUMHUKAM-TEXHOJIOTaM BCEX
CIEIUATFHOCTEH JIs1 PEIICHHS] KOHKPETHBIX 3a/1a4 XMMHUYECKOTO aHaIN3a.

2. B pe3yJibTaTe 0CBOCHHS IMCUMILIHHBI 00y4AIOUIUIICS 10JIKEeH::

081adems ciienyromuMu obmienpodeccruonanbHpiMu kKomneTermusmu (OITK):

- CIIOCOOHOCTBIO HCIIOJH30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLHUIUIMH B
po(heCCHOHATLHOW  JICITETLHOCTH, MPUMEHITh METOJIbl MAaTEeMATHYECKOTO aHaiW3a |
MOJICTTMPOBAHHMS, TEOPETUIECKOTO M SKCIIepUMeHTanbHOro uccienosanus (OITK-2);

- CIIOCOOHOCTHIO UCIOJIb30BATh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI JIsI TOHUMaHUS
OKpy>Karomero Mupau siBinexuit mpupost (OI1K-3);

3HamMy:

OCHOBHBI€ MOHATHS, TEPMHUHBI, METObI U PUEMBI KAUECTBEHHOT'O U KOJIMYECTBEHHOTO

XUMHYECKOTO aHaIN3a, TCOPHI0 XUMHUYECKUX M (PU3UKO-XUMHUYECKUX METOJIOB aHAIIN3a,
MPUHLIUIIBI pAOOTHl OCHOBHBIX MPHUOOPOB B (PM3UKO-XUMHUECKUX METOAAX;

ymemp:

NPUMEHSATH MPUOOPETEHHbIE MPAKTHUECKHUE HaBBIKU B MPOGECCUOHATFHON IeATETbHOCTH
JUISL pellIeHUs KOHKPETHBIX 3aJlay; BIAJCTh. MOHMMaHUEM IeJeil M aJlTOPUTMOB XUMHUYECKOTO
aHaJIM3a, CIoco0aMu PelIeHUS aHAIMTUYECKUX 3a/1a4, OLIEHKON BO3MOXKHOCTEH KaXJ10T0 MeToa
aHaJn3a, OCHOBAaMHU METPOJIOTMUECKOM OIEHKH Pe3yJIbTaTOB KOJWYECTBEHHOTO XUMHUYECKOTO
aHaIIn3a;

enademp:

NMOHMMaHHUEM IieJied W alNrOpUTMOB XHMMHMYECKOTO aHalu3a, Croco0aMu peuieHus
AQHAJTUTUYECKUX 3aJlay, OIICHKOM BO3MOXKHOCTEHM KaXJ0ro MeEToJa aHaiu3a, OCHOBaMU
METPOJIOTHYECKOM OLIEHKU Pe3yJIbTaTOB KOJTUYECTBEHHOTO XUMUYECKOTO aHaJIHN3a;

a TaKXe UMETh MPEICTABIICHHE O €IUHOM JIOTUKE XUMHUUYECKOT0 aHalln3a, 0 MHOr000pa3uu
METOJIOB XMMHUYECKOTO aHallu3a U O KOHTPOJIE KauecTBa pe3yJbTaTOB KOJIUYECTBEHHOTO
XUMHUYECKOTO aHaJn3a.

3. Kpartkoe coapep:xanue JUCUMIIUHBI:

Beenenne. Ilonstne 00 ananmutuuecko xumuu (AX) Kak O CHCTEME 3HaHUM,
MO3BOJISIONIECH YCTAHOBUTh KAUECTBEHHBINM M KOJWYECTBEHHBIN COCTaB BemlecTBa. 3amaun AX.
AHaTUTHYECKUN CHUTHAJN KaK HOCHUTENh KAYECTBEHHOW W KOJHMYECTBEHHOW HWHQopMaruu 00
o0bekTe aHanmm3a. IloHsTHe o mpobGooTOope W mpobomoaroroBke. OCHOBHBIE TpeOOBaHUS,
NpEeAbSBISIEMbIE K METOJaM XHMHYECKOTO aHau3a. YCJIOBUS BBITIOJIHEHHS OIpPEACIICHUM.
AHanutuyeckas ¢popMa, aHaATUTHYECKHE MPU3HAKU. AHATUTHYECKHE KIacCU(PUKALUN KaTHOHOB
Y aHUOHOB.

Cucrematuuecknii u JpoOHbI aHanu3. CoBpeMEHHBIE METOIbl HIACHTH(PHUKAIIUN
3JIEMEHTOB U COeIMHEeHNH. OpraHnvecKrue aHaTUTHYECKUE PEareHThl B aHAJIN3€ HEOPTaHUUECKUX
BellecTB. PaBHOBecHsI B aHAJIMTUYECKHMX TOMOTEHHBIX M Te€TepOTeHHBIX cuctemax. OCHOBHbBIE
TUIBl peakuui, npumeHseMblx B AX (KHCIOTHO-OCHOBHOE B3aUMOJICHCTBUE, OKHCIIEHHUE-
BOCCTAHOBJICHHE, KOMILIEKCcOoOpa3oBaHue, ocaxaeHue). Onucanue paBHOBECHS aHATUTHYECKUX
peakuuii ¢ MOMOILBI0O KOHCTAHT PAaBHOBECHUS. YUET MOOOYHBIX PEaKUUil ¢ IMOMOIIBIO ammapara
YCIIOBHBIX KOHCTaHT paBHOBecHs. VIcmonp3oBaHHE YCIOBHBIX KOHCTAaHT paBHOBECHUS st
ONTUMU3AINKA AHATUTUYECKUX PEAKIHMM M MPAKTUYECKUX YCIOBHM WX BBIMONTHEHHUS. OCHOBBI
METOJIOB KOJMYECTBEHHOTO XHWMHUYECKOro aHanu3a. MeTolbl KOJIMYECTBEHHOIO aHalu3a.
TpeGoBanwsi, TPEIBSIBISIEMbIE K XUMUYECKUM PEAKIUSAM, UCIIOJIb3YEMbIM B XUMUYECKOM aHAITN3E.
Oranbel KOJIMYECTBEHHOro aHanuza. [loHsTHE O rpaBUMeTpHYecKoM aHanuze. TeopeThyeckue
OCHOBBI THUTPUMETPUYECKOTO aHanu3a. l[lpuembl TuTtpoBaHusa. Pacuersl B THUTPUMETpUHU.
I'padmyeckoe  orobpaxkenue mporecca TuTpoBaHus. CKayok  TUTPOBaHHUSA, TOYKA
SKBUBAJICHTHOCTH, KOHEYHAsl TOYKa TUTpoBaHUs. [lepBuuHbIe U BTOpUYHBIC CTaHIApPTHL. MeTon



KHUCJIOTHO-OCHOBHOTO TUTPOBaHHUA. BBIOOpD KHCIOTHO-OCHOBHOTO WHAMKaTopa. I[lpumepsl
ompeneneHud. MeToIbl OKUCIUTEIBHO-BOCCTAHOBUTEIBLHOTO THUTpOBaHUSA. OKUCIUTEIHHO-
BOCCTAaHOBUTENBHBIN MOTeHIAN. DaKTOPHI, BIAUSIONINE HA €r0 BENUYUHY. Y paBHeHue HepHera.

[TepmanranaTomeTpusi. rozLOMeTpHs;. OnTumu3aiust yCIOBHHA omnpeneieHus. MeToj
KOMIUIEKCOHOMETPUYECKOT0 TUTpoBaHHUS. (OCOOEHHOCTH peakuuid KOMIUIEKCOOOpa3oBaHuUs
(xematooOpa3zoBanusi) HOHOB MeramioB ¢ OJJITA. Bpibop onTuMaabHBIX  YCIOBUH
KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUSI. TutpoBanue o METOly OCaXKIEHUS.
MeTtponorudeckas OleHKa pe3yibTaToB aHau3a. HANKaTOPHBIC H HHCTPYMEHTAIBHBIE CITOCOOBI
YCTaHOBJICHHS TOYEK SKBUBAJICHTHOCTH.

Benenne B GU3HKO-XHMHUYECKHAE (MHCTPYMEHTAIBHBIC) METOABI XMMHYECKOTO aHaJIH3a
(MMXA-O®XMA). Knaccudukamust QU3NKO-XUMUYECKUX METOJOB aHAIM3a. AHAJIUTHYECKUN
CUTHAJ KaKk WHpOpMaTUBHAs (YHKITUS COCTaBa BEMiecTBa. MeTO bl KOJTMUECTBEHHBIX H3MEPESHUN
B ®XMA, ux xapakTepucTuka. AHATUTUYECKHE U METPOJIOTUYECKUE XaPAKTEPUCTHUKU METOAUK
onpeJIeTICHUsI.

4. O0beM y4eOHOH JUCIHIJIMHBI

Buabl yueOHol padoTsl Bcero 3/4 cemecTp
B 3au. B akan. | B 3au. B akan.
el. yacax el. yacax
O0mas Tpy10eMKOCTb 4 144 4 144
AUCHMILJIHHBI 10 Y4eOHOMY IJIAHY
AyAUTOpPHBbIE 3aHATHS: 1,78 64 1,78 64
Jlexumu (Jlek) 0,45 16 0,45 16
Jlaboparopusie padboTs (JIP) 1,33 48 1,33 48
CamocrosiTesbHast padora
(CP) 2,22 80 2,22 80
CamMocTosATeIbHOE U3yUYEeHHE 2,22 80 2,22 80
pa3eNioB JUCIMILTAHBI

Bua koHTpOJISI: 3a4eT/3K3aMeH 3a4éT ¢ oneHKoM

1
36 1| 36
Buabl yueOHol padoTsl Bcero 3/4 cemecTp
B 3au. B actpon. B 3au. B acTpon.
el. yacax el. yacax
Oo0mast Tpy10eMKOCTh 4 108 4 108
AUCIHUILINHBI 0 Y4e0HOMY ILIAHY
AYAUTOpPHBbIE 3aHATHS: 1,78 48 1,78 48
Jlexuuu (Jlek) 0,45 12 0,45 12
Jlabopatopusie paboTsl (JIP) 1,33 36 1,33 36
CamocrosiTesibHasi padoTa
(CP) 2,22 60 2,22 60
CaMOCTOSITETbHOE U3yUEHUE 222 60 222 60
pa3aenaoB AMCUUIUINHBL
Bua koHTpoOJIA: 3aUeT/3K3aMeH 3a4éT ¢ oneHKoMI
1 27 1 | 27

AHHOTAIUSA Y4e0OHOM MPOrpaMMbl 1M CHUNINHBI
Nuxenepnas rpadpuxa (b1.6.13)



1. eap AUCHMIJIMHBI — IPHOOpPETEHNE 3HAHUM U BbIpAOOTKA HABBIKOB, HEOOXOAUMBIX
CTYJEHTaM JUIsl BBIIIOJHEHMSI U YTEHUS! TEXHUYECKUX YepPTEKEl, BHIITOJHEHUS 3CKU30B JeTalleH,
COCTaBJICHUS! KOHCTPYKTOPCKOM M TEXHOJOIMYECKOW JOKYMEHTAllMd B COOTBETCTBHM CO
crangapramu ECK/l; o3HakoMIIeHHE ¢ METO1aMU KOMITBIOTEPHOU TpaduKy.

3agauM JUCHMIUIMHBL: U3yY€HHE CHOCOOOB BBIMOJIHEHHsS dYepTe)ked, OCHOBAHHBIX Ha
OpPTOTOHAJILHOM M IIEHTPAJIbHOM IMPOELUPOBAHUU, BHIPAOOTKA HABBIKOB BBIMOJIHEHUSI M YTEHUS
yepTekel, pelleHre 3a/ad, CBS3aHHbIX C NPOCTPAHCTBEHHBIMH (hOpMaMH U OTHOILEHUSIMH
Pa3IUYHBIX TEOMETPUUECKUX MOJIEIIEH.

2. B pe3yabraTre M3y4YeHHs MCUMILUIMHBI O0y4alouUIuiicd 10 MporpamMmme
0akajaBpuaTA J0JI/KEH:

Ognademp cnenyronMu KOMIETEHIHSIMU:

- CIIOCOOHOCTBIO K caMOOpraHu3aiuu u camoobpasosanuio (OK-7);

- CIIOCOOHOCTBIO MCIOJb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLMILUIMH B
npoeCcCHOHATIBPHON  JEATENbHOCTH, NPUMEHSITh METOJbl MAaTEeMaTH4YecKOro aHalu3a U
MO/ICJIMPOBaHHMsI, TECOPETUUECKOTO U dKCIepUMeHTaIbHOro nccienosanus (OI1K-2);

3uamo:

- cr10co0bl 0TOOpa’KeHUs MPOCTPAHCTBEHHBIX ()OPM Ha IIOCKOCTH;

- IpaBWJIa U YCJIOBHOCTH NPU BBINOJTHEHUN YEPTEXKEH;

- BUJIbI U3/1€TIMH U KOHCTPYKTOPCKUX JOKYMEHTOB;

- Ha YPOBHE IMPEJICTABIICHUS XapaKTEPUCTHUKU (POPMBI U TOBEPXHOCTH H3/IEIHIA;

Ymemy:

- BBINOJHATH M YUTaThb YEPTEKH TEXHUYECKUX H3JEIUA C y4eTOM JAEHCTBYIOLIUX
CTaHJapTOB;

- BBIIIOJIHATH M YUTATh CXEMBbI TEXHOJIOTMUECKUX MPOILIECCOB;

- HCTIOJIb30BATh CPEACTBA KOMITBIOTEPHOM IpaduKu A1 U3TOTOBJIEHUS YepPTEkKEH.

BJIA/IeTh:

- cnoco0aMy ¥ pueMaMH N300pakeHus! IPeIMETOB Ha MIIOCKOCTH;

- rpaduaeckoii cuctemoii «Kommacy.

3. Copep:xanue AUCHUILINHBI

Beenenwe. [Ipeamer u metonsl mHxeHepHOU rpadukn. KpaTkue nctopruueckue cBeIeHusI.
3agaun ¥ MECTO Kypca B ITOArOTOBKe OakanaBpa TEXHUKH U TEXHOJIOTHU.

Monyns 1. U3nenus 1 KOHCTPYKTOPCKUE TOKYMEHTHI.

1.1. Buasl uznenuii 1 KOHCTPYKTOPCKUX JTOKYMEHTOB.

Bunast m3nenuii mo 'OCT: geranb, cOOpoyHasi €IMHUIIA, KOMIUIEKC, KOMILUIEKT. Bub
KOHCTPYKTOPCKUX JOKYMEHTOB: YepTeX JeTaiau, cOOpOUYHBIN 4epTek, 4epTek OOILIero BuAa,
cnenupukanus, cxema. Luppsl KOHCTPYKTOPCKHX TOKyMEHTOB. KpaTkue cBemeHus o
CTPOUTENBHBIX YepTexkax.

1.2. Pe3p00BbIE U3/€NUS U COCTUHEHMSL.

Pe3sOb1: 0OpazoBaHue, kiaccudukanus, u3o0paxkeHue W 0003HAUCHHE HA YEpPTEKe.
CrannaptHeie pe3bpOoBbie m3nenus. Omnpenenenue pe3bObl n3MepenneM. CoennHeHHs AeTanen
6osTOM ¥ mMUIIbKoH. Pe3r0oBbIe TpyOHBIE coennHeHwMs. [lankoBbIe coeTMHEHMS.

1.3. DcKu3bl M TEXHUUECKHE PUCYHKH JIETaJIEH.

[TocnenoBaTenbHOCTh  BBIMOJHEHUS  M300paKeHMH  JeTanu:  BBIOOp  IJIABHOTO
U300paKEHHS; OMpeAeICHHEe HEOOXOTUMOro KOJMYECTBA H300pakKeHUH; IMOATOTOBKA IOJIS
yepTeka K U300pakeHUIO IeTalli; N300paKeHUE OCHOBHBIX BHEIIHUX M BHYTPEHHHUX OYepTaHU
nerann. OOMep eTalu MpH BHITIOJIHEHUH €€ 3CKu3a ¢ HaTyphl. OopmieHne yepTexeid 1 3CKH30B
neraneid. IlpaBuna BbIMONHEHUS M OQOPMIICHHMS TEXHHYECKMX PHUCYHKOB. OO03HaueHMs
MaTepUasoB.

1.4. YepTerku cOOPOYHBIX SUHUIL.

[IpaBuna BeIMOAHEHUST W O(OpPMIIEHUS COOPOYHOrO dYepTeka: BBHIOOP TIIABHOTO
U300paKeHMsl, OIpEeNeIeHne KOJMYeCTBa H300pakKeHUIl, HaHECEHHWE HOMEpPOB IO3ULIMA,



HaHECeHHE pPa3MepoB (rabapuTHBIC, YCTAHOBOYHBIC, IPUCOCTUHUTENBHBIC, IKCIUTYaTAI[HOHHBIE).
Crenundukarnms. [IpaBuia BEIMoTHEHUS ¥ 0(OPMIICHHS YepTeka OOIIero BHUIA.

Mopynsb 2. CoenuHEeHMs IE€TaEH.

2.1. Cxemsl.

Knaccudukanusa cxem no Bugam u tunaM. O0o3HaueHue cxeM. [IpaBuia BBITOTHEHUS
CTPYKTYPHBIX U IPUHIIUIIAATBHBIX TEXHOJIOTHUECKUX cXeM. CXeMBI PacTOI0KEeHHUS.

2.2. 3o0pakeHus: COeTUHEHUH TeTaneu.

O®nannessie coeauHenus. [lnuiessie u mmonounsie coequnenus. CoeIMHEHUS MTU(HTOM
U mruiHTOM. HepasbeMHble coeMHEeHMsl AeTaleil: cBapka, maiika, CKiienBaHue, 0OBalbI[OBKA,
pa3BaIbIIOBKA, COCTMHEHHUE 3aKJICTIKOM.

2.3. Apmatypa TpyOOIpOBOIOB.

Knaccudukanust apmatypsl TpyOOIpPOBOJIOB IO HA3HAYEHHUIO, MO THUITY TEPEKPHITUS
NMoTOKa pabouell cpeapl, MO CHOcO0y TMPUCOENWHEHUS K TpyOOmpoBOIy, MO CHOCOOY
repMeTH3alUN IITTUHIEIS.

Mopyns 3. UepTexu cOOPOYHBIX €AMHUI]. DIEMEHTHI KOMITBIOTEPHOU rpaduKH.

3.1. T'eoMeTpudeckre XapaKTePUCTHKU (GOPMBI U TTIOBEPXHOCTH U3JICITHN.

Pa3mepsl, mpaBuiia X HaHECEHUS Ha YepTeke. PazMepsl HCIOTHUTEBHBIE U CITPABOYHBIE,
rabapuTHbIC, KOOPJAWHHUPYIONIME W 4YacTHbIE. ba3bl HM3MEpUTEIbHBIE, KOHCTPYKTOPCKHE,
TEXHOJIOTMYeCKHe, BcrioMorartenbHble. Hanecenue pasmepoB oT 6a3. [IpenenbHble OTKIOHEHUS
pa3sMepoB TJIaJKUX MOBEPXHOCTEH, NOMYyCKH, MOcaiku. JIOMyCKH M MOCaaKH IJisi JeTaieu c
pe3pOoii. IllepoxoBaTocTh MOBEPXHOCTEH JeTalel, MapamMeTphl IIEPOXOBATOCTH, IpaBUIIA
HAHECEHHUs MapaMeTpPOB MIEPOXOBATOCTH MOBEPXHOCTEN Ha yeprtexke. [IpenenbHble OTKIOHEHUS
(hopMBI U PacOIOKEHUSI.

3.2. JleranupoBaHue YepTe:keld COOPOUHBIX €TUHMUII.

[TpaBuna neranupoBaHUs uyepTeked COOPOUHBIX €AMHHUIL. BrimonHeHue uepTexxed M
TEXHUYECKUX PUCYHKOB JI€TaJICH.

3.3. DneMeHThI KOMIIBIOTEPHOH TpaduKy.

Komnbsrorepnas rpaduka u permaemsie ero 3anauu. ['paduyeckre 00beKThl, IPUMHUTHUBEI,
aTpulyThl, cuHTe3 wu300paxkenus. llpencraBnenue BugeomHbOpMalUd W €€ MallWHHAS
redeparusi. COBpPEMEHHBIC CTaHIAPThI KOMITBIOTEpHOW Tpaduku, rpaduueckue s3bIKH U
MmeTadaiinbl. Peanuzarus annapaTHeIX MOAYyJIeH rpadudeckoii cucrembl. OCHOBHBIE Mpaduueckue
QITOPUTMBI HA IIOCKOCTH W B MpocTpaHCTBE. lIporpammHBIe Tpaduueckue CHUCTEMBI H HX
pUMEHEHHE.

4. O0beM y4eOHOH TUCIHIJIMHBI

Bupl yueOHoi paboThI B 3au4. en.x B akageM. gacax
OO01masi TPy10eMKOCTh AMCUHUILINHBI 10 Y4eOHomy mianyl4,0 144
AYyAUTOPHBbIE 3AHATHUS: 48/36 A8
Jlexuunu (JIek) 16/36 16
[Ipaktuueckue 3anstus (I13) 24/36 P4
JlaGoparopus 8/36 B8
CamocTosTebHast padora (CP): 96/36 06
PacuetHo-Tpaduueckue padboTh 34/36 34
[TonroToBKa K KOHTPOJIHHBIM padboTam 9/36 0
KypcoBas pabota 27/36 R7
Jlpyrue BUIbI CAMOCTOSITEIILHON PaOOTHI 18/36 18
[ToaroroBka K 3a4eTy C OLIGHKOM 8/36 8

3auyer ¢ OIIEHKOIA,
Bua koHTpOJIA: 3aUueT -

3a4er




. B acTpoHOM.

Buapl yueOHOM paOoThI B 3au. en. qacaxp
OO0mas TPy10eMKOCTh TUCHHUILUINHBI 0 y4eOHoMYy muiany(4,0 108
AyIUTOPHBIE 3aHITHS: 1,33 36
Jlexuunu (Jlek) 0,44 12
[Ipaktuueckue 3austus (I13) 0,67 18
JlaGopaTopus 0,22 9
CamocrosiTesibHas padora (CP): 2,67 72
PacuetHo-rpaduueckue paboTsl 0,95 25,5
[loaroToBka K KOHTPOJIBHBIM paboTam 0,25 U
Kypcosast pabota 0,75 20
Jlpyrue BUIbI CAMOCTOSITEILHON PabOTHI 0,5 13,5
[TonroToBKa K 3a4eTy C OIICHKOMH 0,22 6

3auer ¢ OLIEHKOIA,
Bua konTpoJa: 3auer -

3ayer

AHHOTAIUS Y4e€0HOI MPOrpaMMBbl AU CHHUIIIMHBI
Be3onacHoctsb xu3HenesaTeabnoctu (b1.6.14)

1. Heap qucuumiunel - GopmupoBaHue NMpodheCcCHOHATHFHONW KYIbTYPhI 0€30MacHOCTH,
NOJT KOTOPOH IOHMMAaeTCS TOTOBHOCTh W CIIOCOOHOCTh JIMYHOCTH HCIIONIb30BaTh B
po(heCCHOHANLHOM AESITETFHOCTA MPUOOPETCHHYIO COBOKYITHOCTh 3HAHUHN, YMCHHI ¥ HABBIKOB
Ui obecriedeHus: 0€30MacHOCTH B cdepe NpodecCHOHATBLHONW JeSITeIbHOCTH, XapakTepa
MBIIUICHHS ¥ ICHHOCTHBIX OPUEHTAIUH, IPU KOTOPHIX BOIPOCH! 0€30ITAaCHOCTH PACCMATPUBAIOTCS
B KQ4eCTBE MPUOPHUTETA.

OCHOBHBIMU 337]a9aMU JUCIUILTUHBI SBIISIOTCS:

* mpuoOpeTeHre OHUMaHHs TPOOJIEeM YCTOWYHBOTO Pa3BUTHSI U PUCKOB, CBSI3aHHBIX C
NeSITEIbHOCTHIO YEJIOBEKa;

* OBJIAJICHHE MPHEMaMH PallMOHAIN3ANNYN )KU3HEICSITeIbHOCTH, OPUCHTUPOBAHHBIMU Ha
CHIDKCHUS aHTPOIIOT€HHOTO BO3JICHCTBUS HA MPHUPOJHYIO cpeay U obecriedeHrne 0e30MacHOCTH
JINYHOCTH U OOILECTBA;

* (hopMupoBaHue:

- KyJbTYpbl 0€30MacCHOCTH, 3KOJIOTHYECKOTO CO3HAHUS M PHUCK-OPHCHTUPOBAHHOTO
MBIIUICHUS, TPU KOTOPOM BOIMPOCHI OE30MaCHOCTH M COXPAHEHHUs OKpYKAMIIeH cpebl
paccMaTpUBAIOTCS B KAUECTBE BAKHEHIITMX TIPUOPUTETOB KU3HEICATEIILHOCTH YEIOBEKA,;

- KyJbTYphl TpOoQecCHOHATbHON 0€30MacHOCTH, COCOOHOCTEH Il MACHTH(PHUINKALUT
OIACHOCTH W OIICHUBAHMS PHCKOB B cepe cBoei nMpodecCHoHAIBHOM A TeTbHOCTH;

- TOTOBHOCTH TPUMEHEHUS MPOPECCUOHATBHBIX 3HAHUK TSI MUHUMU3AIUNA HETaTUBHBIX
IKOJIOTUIECKUX TIOCIIEICTBHIA, 0OecrieueHus] 0e30MacHOCTH U yITyUIIeHHUs yCIOBHIA Tpya B chepe
CBOCH MpodeccHOHANTBHON IeITeTbHOCTH;

- CITOCOOHOCTEHN K OIIEHKE BKJIa/1a CBOEH MPEIMETHON 00JIaCTH B PEIIEHNE IKOJIOTHIECKUX
npo0JieM U mpodIieM 6e30MaCHOCTH.

2. B pe3yabTaTe 0CBOEHHUS IUCIUTILIHHBI CTY/AEHT I0JI7KEH:

Ooénadamp crenyomUuMi KOMIETEHIUSMU:

° CIOCOOHOCTH PaboTaTh B KOJUICGKTHBE, TOJICPAHTHO BOCIPHUHUMATH COLUABHEIE,
STHHYECKHE, KOH(PECCHOHATBHBIC U KyIbTypHBIC pasiuuus (OK-6),

) CIMIOCOOHOCTH K CaMOOpraHu3aIiuy U camoobpasosanuio (OK-7),

° CIOCOOHOCTh HCTOJB30BaTh MPHEMBI TEPBOM IMOMOIIM, METOABl 3allUTHl B
yCIIOBUSIX upe3Bbruaitibix cutyarmii (OK-9);

° CIIOCOOHOCTh ~ HMICTIONIB30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIC 3aKOHBI  JJIs

TIOHMMaHHs OKpY Karomero Mupa u sisnernit npupozs (OI1K- 3).
3HaAMb:



-- OCHOBHBIE TeXHOC(EepHbIE OMTACHOCTH, UX CBOMCTBA M XapaKTEPUCTUKU;

-- XapakTep BO3JCHCTBHSI BPEIHBIX M OINMACHBIX ()aKTOPOB HAa YEIIOBEKA W MPHPOIHYIO
Cpely, METOAbl 3alUThl OT HHUX MPUMEHHUTENHLHO K cdepe cBoeil mpodeccHoHaTbHON
NeSATeTbHOCTH

ymembo:

-- UACHTH(HUIIMPOBATH OCHOBHBIE OIMMACHOCTH CPEJIb OOMTAHUS YECIIOBEKA;

-- OLEHUBATh PHCK WX peaau3allid, BbIOUpPATh METOIBl 3aIIUTHl OT OMACHOCTEH
NPUMEHUTEIBHO K chepe CBOCH MpodeCCHOHATBHONW NEATEIHPHOCTH W CIIOCOOBI OOecTicueHUs
KOM(OPTHBIX YCIOBHH KU3HEAEATEIILHOCTH

enaoemp:

-- 3aKOHOJATEeNbHBIMH M TIPAaBOBBIMH aKTaMU B 00JIaCTH OE30MACHOCTH M OXPaHbI
OKpYyXarolie cpenpl, TpeOOBaHUSIMHM K O€30MAaCHOCTH TEXHUYECKUX PErjJaMeHTOB B cdepe
npohecCHOHANFHOM NesTENIbHOCTH;

-- C0CcO0aM¥ U TEXHOJIOTHSIMU 3aIUTHI B YPE3BBIUAWHBIX CUTYAIUSX;

--MIOHATHUIHHO-TEPMHUHOJIOTUYECKUM amapaToM B 006J1acTH 0€30MacHOCTH;

-- HaBBIKaMU paIlMOHATN3AIUH POECCUOHATEHON JIEATEIHPHOCTH C IIENIbI0 00eCTICUeHUs
0€30MaCHOCTH U 3alIUTHl OKPYKAIOIIEH CPeIbl.

3. Kparkoe conepxxanue 1M CUUILTAHBI.

1. BBenenue B Oe3omacHocTh. OCHOBHBIE MOHATUS M ompeneneHus. besomacHocTh u
YCTOMUYNBOE pa3BUTHE.

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

CoBpeMeHHOE COCTOSIHHE TeXHOC(hEephl U TeXHOC(epHOI 0€30IacHOCTH.

3. Unentudukanus u Bo3JeiicTBIE HAa YeIOBEeKa BPEIHBIX U OMACHBIX (DAKTOPOB cpeibl
obuTanus.

Knaccudukanus HeraTUBHBIX (AKTOPOB cCpenbl OOWUTaHUS YeloBeKa. XUMHYECKHE
HeraTuBHBIE (aKTOpBI (BpeIHBIC BemecTBa). MeXaHWYeCKHE W aKyCTHYeCKHe KojeOaHus,
BUOpalMsg W IIyM. OJEKTPOMArHUTHBIE U3My4YeHUS M moysd. VoHM3UpYIOUIe H3IIy4YeHUe.
Onexrpuueckuii Tok. OmacHble MexaHndeckue GakTopsl. [Iporiecchl TOpeHus U MOXKaPOB3PHIBO-
OIIacHbIE CBOMCTBA BElIECTB U MaTepuanoB. CTaTUYECKOE IJIEKTPUUECTBO.

4. 3amura 4enoBeKa U cpe/ibl OOUTAHMS OT BPEIHBIX M OMACHBIX (PaKTOPOB MPUPOIHOTO,
AHTPONOTEHHOT'O U TEXHOTEHHOTO MPOUCXOKICHUSI.

OCHOBHBIE TIPUHITUTIBI 3AMIUTHL. 3alTUTa OT XUMUYECKUX U OMOIOTHYECKUX HETATUBHBIX
(akTOopoB. 3ammuTa OT JHEPreTUUYCCKUX BO3JAEHCTBHA WM (usnueckux mnonei. ObecreueHue
0€30MacHOCTH  CHCTEM, pPa0OTaIOMMX O]l JIABJICHHWEM. be30macHOCTh  JKCIUTyaTaluu
TpyOOINpPOBOJOB B XMMHUYECKON MPOMBIIIIEHHOCTH. be3omacHas sKkcrutyaTaiisi KOMIIPECCOPOB.
AHanu3 1 OICHUBAHUE TEXHOTCHHBIX M MMPUPOJTHBIX PUCKOB.

5. OGecnieuenre KOMGOPTHBIX YCIOBUHM IS KHU3HU U IE€ATEIHHOCTH yenoBeka. [lonsarue
KOM(DOPTHBIX MU ONTHMAIBHBIX YCIOBUH. MukpoximMar nmomeniennid. OcBemeHne U CBeToBast
cpelia B IOMEIICHHUH.

6. [Icuxodusnonornueckne U IProHOMHUIECKHE OCHOBBI 0€30MIaCHOCTH.

[Tcuxuyeckue mporecchl, CBOMCTBA U COCTOSIHHMSI, BIUSIOIINE Ha 0e30MmacHOCTh. Buabl u
YCIIOBHS TPYAOBOW AEATEIBHOCTU. DPrOHOMUYECKHE OCHOBBI O€30MaCHOCTH.

7. Upe3BbluaiiHble CUTyallMd U METO/IbI 3aIlIUTHI B YCIOBUSAX UX pear3aluu.

Oo6mue ceenenus o UC. TToxkap v B3phIB. ABapyuu HA XUMUYECKH OMACHBIX O0OBEKTAX.

Pamnanonnsie  aBapuu. [Ipubopbl  paguanMioHHOM, XHUMHUYECKOHW pa3BeAKd U
JIO3UMETPUYECKOT0 KOHTPOJIsi. Upe3BblualiHble CUTYaIllMd BOCHHOTO BPEMEHH. 3alliuTa HaCEICHUS
B YPE3BbIUAHHBIX CHUTYyalUAX. YCTOHYMBOCTh (DYHKIMOHHUPOBAHUS OOBEKTOB SKOHOMUKH B
Ype3BBIYANHBIX CUTYyAIHSIX.

8. YnpaBneHue 0€30MaCHOCTHIO KU3HEACSITEIbHOCTH.

3aKkoHO/ATENIbHBIE U HOPMATHBHBIE TPABOBBIE OCHOBBI YIIpaBJeHUs 0€30MacHOCTHIO
KU3HEICATEIbHOCTH. DKOHOMHYECKHE OCHOBBI ympaBieHHs Oe3omacHocThio. CTpaxoBaHue
puckoB. ['ocyaapcTBeHHOE yrpaBiieHHe 0€301MacHOCTHIO.



4. O0beM y4eOHOH JUCIIUIJIMHBI

Bun yueGHOM paboThI

B 3adeTHBIX equHHLIAX

B akaneMm. gacax

O01masi Tpy10eMKOCTh U CIUTIINHbI 4 144
AYIUTOpPHBIE 3aHATHUS: 1,33 48
Jlexuun 0,89 32
JlaboparopHbie pabOTHI 0,44 16
CamocrosiTesibHas padoTa 1,67 60
[ToaroToBKa K KOHTPOJIBHBIM paboTam 1,11 40
[ToxroroBka K ga0opaTopHbIM paboTaMm 0,56 20
Buja uTOroBOro KOHTpOJIsi: IK3aMeH 1,0 36

Bunx yuebnol paboThl

B 3aueTHBIX eqUHHUIIAX

B actponom.

yacax
O01masi Tpy10€MKOCTDb IV CIUTIIUHbI 4 108
AyIUTOPHBIE 3aAHSITHS: 1,33 36
Jlexun 0,89 24
JlabopaTopubie pabOThI 0,44 12
CamocrosiTesibHasi padoTa 1,67 45
IToaroToBKa K KOHTPOJIBHBIM paboTamM 1,11 30
[ToxroroBka K gabopaTopHbIM paboTam 0,56 15
Buja uToroBoro KOHTpOJIsi: 3K3aMeH 1,0 27

AHHOTanus padoveil NPOrpaMMbpl JUCHUIIMHBI
IMpoueccnl u annapaTel xuMudeckoii Texnosiornu (b1.6.15)

1. lleab AMCHUILIAHBI:

Bwmecte ¢ kypcamu oOmield XMMHUYECKOM TEXHOJOTHUH, XUMUYECKHX TMPOIECCOB U
PEaKTOPOB U Jp. CBA3ATh OOIICHAYYHYIO U OOIIEMH)KEHEPHYIO MOJITOTOBKY XUMHUKOB-TEXHOJIOTOB
HAa OCHOBE W3YyYCHHS OCHOB THIAPABIMYECKUX, TEIUIOBHIX W MacCOOOMEHHBIX IPOIIECCOB
XUMHYECKOH TEXHOJIOTUH, YTO HEOOXOJMMO TMpHU TMOATOTOBKE OakalaBpOB IO JaHHOMY
HAIPaBJICHUIO JUIsl HAYYHO-UCCIIEIOBATEILCKON U TPAKTUYECKON pabOThl Ha MPEITPHUATHSX.

2. B pe3yabTrare wu3ydYeHHs JUCHUILUIMHBI oOydamomuiics 10 mOporpamme
0akajaBpUAaTAa J0JI’KEeH OBJIAJETh CJeTYIOIMMI KOMIIeTeHIIUAMM:

061a0ems CIETyIOIMMU KOMIIETCHIIUSMU:

- CIOCOOHOCTBIO HCIIOJIH30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUILIINH B
npohecCHOHANBHON  JEITeTbHOCTH, MPUMEHSITh METOJbl MaTeMaTHYeCKOTO aHaiu3a u
MO/JICITUPOBAHHSI, TCOPETUIECKOTO M IKCIIEpUMeHTaIbHOTO Hecienoanus (OIMK-2);

- CIIOCOOHOCTHIO HCIIONIB30BaTh OCHOBHBIE €CTECTBEHHOHAYYHBIEC 3aKOHBI JJIsi MOHUMAaHUS
OKpy»aromiero mupa u sisiernit npupos (OI1K-3).

- CHOCOOHOCTBIO YYacTBOBATh B COBEPIICHCTBOBAHUHM TEXHOJIOTHMYECKHX IMPOIIECCOB C
MO3UIIUNA YHEPTOo- U PECYypCOCOEPEKEHUSI, MUHIMHU3AIMKA BO3CHCTBUSA HA OKPYKAIOUIYIO CPEeIy
(TIK-2).

3uamo:

- OCHOBBI TEOpPHM TMEpPEHOCAa HMITYJIbCca, TEIIa M MAacChl; MPUHIMMBI (PU3UIECKOTO
MOJICTTMPOBAHMS TIPOILIECCOB; OCHOBHBIE YPAaBHEHUS IBHM)KEHUS KUJKOCTEH; OCHOBBI TEOPHH
TEIUIONEPEIaur; OCHOBBI TEOPHH MACCOIMEpPEayd B CHCTEMax CO CBOOOTHOW M HETOJBUKHOU
rpaHuIeil pasgena (as3; TUIOBBIE MPOIECCHI XMUMHYECKOW TEXHOJOTHUU, COOTBETCTBYIOIINE
anmnapaTbl U METO/bl UX pacyeTa;

- METOIbl TOCTPOCHHUS JMIIUPUYECKUX M TEOPETUYECKUX MOJCIEH  XHUMHKO-
TEXHOJIOTHUECKHUX MPOIIECCOB;

- OCHOBHBIE TIPUHITUIIBI OPTraHU3AIMH MPOIIECCOB XUMUYECKONU TEXHOJIOTHH, HE)TEXUMUHU
1 OMOTEXHOIIOTUH.



Ymemy:

- OIpEeneNATh XapakTep ABM)KEHUS JKUJIKOCTEM M Ta30B; OCHOBHBIE XapaKTEPUCTUKU
MPOIIECCOB TEIIO- M Maccolepeady; pacCUYUTHIBATh MapaMeTpbl U BbIOUpaTh ammapaTtypy Ais
KOHKPETHOI'O TEXHOJIOIMUYECKOI0 IpoIiecca;

- paccuuThIBaTh OCHOBHBIE XAPAKTEPUCTUKU XUMHUKO- TEXHOJOTMYECKOro Ipolecca,
BbIOHMpATh PAllMOHATIBHYIO CXEMY.

Bnaoemy:

-METO/JAMHU TEXHOJIOTMYECKUX pacyeTOB OTIENbHBIX Y3J0B U JAETaJeil XUMHUYECKOTO
000pyI0BaHUS;

-HaBbIKAMHU [TPOEKTUPOBAHMSI TUIIOBBIX alapaToOB XUMUYECKOW MTPOMBIIIJIEHHOCTH;

- METOJaMHU OMpeAeNeHUs] pPAlUOHAIBHBIX TEXHOJOTHMUYECKUX PEXUMOB pPabOTHI
00opyI0BaHUA.

3. Kpatkoe conepkaHue TUCIUIUIMHBI

Monyns 1. T'maponvHaMudeckue MpoIEcChl M amnmapaThl XMMHUYECKOH TEXHOJOTHU.
OcHoOBBI Teopuu ABIEHUN nepeHoca. O01ue 3aKOHOMEPHOCTH TUAPOANHAMUKH, TeTUIoNepeaaun
U Macconepenaun. XXuakoctu u ra3sl. ' uapoaunamuka. Tedenue B TpyOax u kananax. [TomoGHoe
npeoOpazoBanue ypaBHeHHs HaBbe-Ctokca. bespa3MepHble TNepeMeHHbIE - KpUTEpUU
THIIpOAMHAMUYEcKOro noaoous (Ditnepa, Peitnonbaca, @pyna, TOMOXPOHHOCTH), UX (PU3HUECKUIA
CMBICII; TapamMeTpuueckue kpurepunu. KpurepraibHoe ypaBHEHHE ABUKEHUS BA3KON KUIKOCTH.
Bribop cxopocteit motokoB. Ilepemernienne JKMIKOCTEM M Ta30B C TMOMOIIBIO MAaIlHH,
MOBBIIIAIOIINX JABJICHUE.

Mogyns 2. TernnoBbie MPOIECCH U aNMaPaThl XUMUYECKOU TEXHOJIOTHH.

OcHOBHbBIE TEIUIOBBIE MPOIECCHl B XUMHUYecKkod TexHonoruu. Juddepennunansuoe
ypaBHEHUE MepeHoca YHEPTruu B (hopme TeruioTbl. KOHBEKTUBHBIN MEPEHOC TEIUIOTHI. PagnaHTHBIM
Teruionepenoc. Terionepenaya B MOBEPXHOCTHBIX TEINIOOOMEHHUKAX.

Mopayne 3. Ilpouecchl M amnmapaThl pa3feieHHss TOMOreHHbIX cucteM. (OCHOBHBIE
MaccOOOMEHHBIE TTPOIIECCHI).

OcHoBBI MaccooOMeHHBIX TporeccoB. JuddepennuansHoe ypaBHEHHE KOHBEKTHBHOTO
nepeHoca Macchl B OMHApHBIX cpefax. Macconepenada. MarepualibHbIil 0anaHc HEMPEepPHIBHOTO
YCTaHOBMBIIETOCS Tporecca. Pacyer MacCOOOMEHHBIX MPOILIECCOB M aIMapaToB Ui CHCTEM C
OJIHMM pacIpeaessieMbIM KOMIOHEHTOM.

Pacuer mnomnepeuHoro cedeHus (auameTpa) KOJOHHBI, NPEAECIBbHO JOMyCTHMAas |
SKOHOMHMYECKH ONTHUMAallbHasg CKOPOCTH CIUIOMHOM (a3pl. OCHOBBI pacyera BBICOTHI
MacCcOOOMEHHBIX anmnapaToB ¢ HEMPEPBIBHBIM M CTYTIEHYaThIM KOHTAKTOM (a3. OOII1e NMprUHINIBI
yCTpOICTBa U KJIaccU(PUKAIUS alapaToB 111 MaCCOOOMEHHBIX MTPOIIECCOB B CUCTEMAaX «ra3(map)-
KUIKOCTB». OCOOEHHOCTH KOHCTPYKIM abcopOepoB. OCHOBBI pacuera W ammaparbl s
JUCTUIUISLIVY.

Monyns 4. OcHOBHbIE TuApoMeXaHWYeckue Impouecchl. Ilpomeccsl u  ammapartbl
pa3zieJIeHUsl TETEPOre€HHBIX CUCTEM.

Pa3nenenune xUAKUX M ra3oBbIX I€TEPOr€HHBIX CHUCTEM B IOJE CHUJ TSXKECTH. TeueHue
Yyepe3 HEMOJBHM)KHBIE 3E€PHUCTBIE W IICEBIOOKMKEHHbIE CIIOM. PUIBTPOBAHUE CYCIIEH3UH H
OYMCTKA ra30B OT MbLICH HA PUIBTpax.

4. O0beM yueOHOH TUCHHILJIMHBI

Bcero V cemectp VI cemectp
Bunet yueOHo# paboThI 3au. Ak, uac. | 3au. en. AK. 3au. Ax. qac.
enl. Jac. en.
OO0mas Tpya0eMKoCTh
AUCUMIIUHBI 0 Y4eOHOMY 10 360 5 180 5 180
ILUIAHY
KonrakTHas padora: 3,56 128 1,78 64 1,78 64




Jlexumnm (Jlek) 1,78 64 0,89 32 0,89 32
[Tpaktuyeckue 3anstus (I13) 1,78 64 0,89 32 0,89 32
CamocrosiTesbHast padoTa 4.44 160 222 80 292 80
(CP):
CamocTosiTeTbHOE U3yUECHHE 4.44 160 222 80 222 80
pa3eNoB AUCHUILIUHBI
Bua uMTOrOBOro KOHTPOJISA: 5 72 1 36 1 36
IK3aMeH
Bcero V cemecTp VI cemecTp
Bunet yueOHoi1 paboThI 3au. Actp. a1 o Actp. 3au. Acrtp.

ex. yac. e yac. ex. yac.
O0mas Tpy10eMKoOCTb
AUCHMILTUHBI 0 Y4eOHOMY 10 270 5 135 5 135
ILUIAHY
KonTakTHas padora: 3,56 96 1,78 48 1,78 48
Jlexumum (JIek) 1,78 48 0,89 24 0,89 24
[Tpaktrueckue 3anstus (113) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHas padora 4.44 120 222 60 222 60
(CP):
CamocTosiTeTbHOE H3yUYECHHE 4.44 120 2,22 60 2,22 60
pa3aeNnoB AUCIMILTHHBI
Bua MTOroBOro KOHTpOJA: 5 54 1 27 1 97
IK3aMeH

AHHOTanus padoveil NPOrpaMMbpl JUCHUIIMHBI
Oo0mas xumnyeckas rexnosorus (b1.b.16)

1. Hesp AUCHUILUIMHBI: TIONyYeHHWE 3HAHUU B O0JACTH pealu3alud XUMHKO-
TEXHOJIOTHYECKUX TMPOIECCOB C YYETOM (PUBUKO-XUMUUYECKHX OCOOCHHOCTEH MPOTEKAIOITUX
peakuuii, BbIOOpa ONTHUMANIBHBIX YCIOBUH pealn3yeMBbIX MPOIECCOB, BBIOOpPa AP (HEKTUBHBIX
pPEaKTOpOB, MPUOOPETEHHSI HABHIKOB B COCTaBJICHUHM MAaTE€pUAJbHBIX W TEIJIOBBIX OAJIaHCOB, B
pacyeTe MpOLECCOB U PEAKTOPOB HA OCHOBE MATEMAaTHYECKOTO MOJEITUPOBAHUS, MOTYUYECHHS
3HaHUM B 001acTH pa3paboTKu PHEprocOeperarnmx XUMHUKO-TexHoaorndeckux cucrem(XTC),
0€30TXO0/IHBIX U MAJIOOTXOJHBIX TEXHOJOTUI Ha MPUMEPE COBPEMEHHBIX MTPOU3BOICTB.

2. B pe3yabrare wu3y4YeHUS JAUCUMIUVIMHBI O0yYaWOIUMiicS MO MporpamMmme
0akajaBpUaTa J0JIKEH:

06/1a0emb CIIeTyIONUMU KOMITETCHIIUSIMU:

- CIIOCOOHOCTBIO HCIIOJIH30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JHUCLIHUIUINH B
npoeCCHOHAIBHON  IESITEIbBHOCTH, TMPUMEHSITh METOJbl MaTeMaTHYeCKOro aHalu3a |
MOJIETTMPOBAHHMS, TEOPETUIECKOTO M SKCIIepUMeHTanbHOro uccienoBanus (OITK-2);

-CMIOCOOHOCTBIO YYacCTBOBAaTh B COBEPIICHCTBOBAHMHM TEXHOJOTHUYECKUX IPOIIECCOB C
MO3UIIMI JHEPro- U pecypcocOepexeHusl, MUHUMHU3AIUKA aHTPOMOTEHHOTO BO3JEHCTBUS Ha
okpyskaroryio cpeay (ITIK-2).

3namo:

- OCHOBBI TEOPUHU XUMHYECKUX TPOIECCOB U PEAKTOPOB;

- METOJIOJIOTHIO UCCIEAOBaHUS B3aUMOJCHCTBUS XUMUYECKUX MPEBPAIICHUN U SIBICHUMN
TepeHoca Ha BCEX MACIITa0HbIX YPOBHSIX;

- METOJIMKY BbIOOpA peakTopa U pacuéra mporecca B HeM;

- OCHOBHBIE PEAKIIMOHHBIC MPOIIECCHI U PEAKTOPHI XUMUIECKON M OMOTEXHOJIOTHH;

- OCHOBHbIE MPUHIIMIBI OPraHU3aMUd XUMHUYECKOTO MPOU3BOJICTBA, €T0 UEPAPXUUECKYIO
CTPYKTYPY, METOJIBI OIIEHKH 3(P(EKTHBHOCTH MPOU3BO/ICTBA;



- OCHOBHbIE XUMHUYECKHUE IPOU3BO/ICTBA.

Ymemos:

- paccuuTaTh OCHOBHBIE XapaKTEPUCTHUKN XUMUYECKOTO IIPOLIECCa;

- BBIOpaTh pallMOHATIFHYIO CXEMY MPOU3BOJICTBA 3aJaHHOTO MPOAYKTa;

- OIICHUTh TEXHOJOTHYECKYI0 3(h(heKTUBHOCTH IPOU3BOICTBA;

- BBIOpaTh 3 QEKTUBHBIN THUI PEAKTOPA;

- IPOBECTHU PACUET TEXHOJOTMUYECKUX MMAPaMETPOB AJIs 3aJaHHOTO MPOLECCa;

- OMPE/ICNIUTD MapaMeTPhbl HAUTYUIIEH OpraHU3aINH MPOIECCa B XMMHUYECKOM PEaKTope.

Bnaoemy:

- MeTo1aMu aHan3a (P PEKTUBHOCTH PAaOOTHI XUMUICCKUX ITPOU3BO/JICTB;

- METOJJaMU PacyueTa U aHaju3a MPOILECCOB B XUMUUECKUX PEAKTOpaX, ONPeaeICHUs
TEXHOIOTHYECKUX MMOKa3aTelIeH;

- METOJIaMHU BbIOOpa XMMHUECKHUX PEaKTOPOB.

3. Kparkoe coaepkanue TUCIUILTAHBI

Moaynsb 1. XuMuueckas TEXHOJIOTHUS U XUMUYECKOE TPOU3BOACTBO

1.1. OcHOBHBIE ONPECICHUS U TTOJI0KEHHUS.

XuMuYecKkasi TEXHOJOTHS - Hayka 00 SKOHOMMYECKH, SKOJOTMYECKH M COIUATbHO
000CHOBaHHBIX CIIOCO0AX M TpoIieccax nepepaboTKH CHIPhs C ©3MEHEHHUEM €0 COCTaBa U CBOMCTB
MyTeM MPOBEICHUS XUMUIECKIX U PU3UKO-XUMUYECKUX MPEBPAIICHUN B IPEIMETHI TOTPeOIIeHNUs
U cpeacTtBa NpousBoaAcTBa. OOBEKT XMMHYECKON TEXHOJOTHU - XHUMHUYECKOE IPOU3BOJICTBO.
MexoTpacieBoil XapakTep XMUMHYECKOM TEXHOJOTWH. Pa3BUTHME XMMHMUYECKMX IPOU3BOJACTB U
XUMHUYECKON TEXHOJIOTHH. MEeCTO XMMHUYECKON TEXHOJIOTUN B MTPOMBIIIJICHHON cepe H METO/I0B
XUMUYECKON TEXHOJIOTUU B HEXMMHUYECKUX OTPACISIX MPOMBINUIEHHOCTH. METOIbl XUMHUUYECKOU
TEXHOJIOTMM — CUCTEMHBIM aHall3 U METOAbl MAaTEMaTUYECKOro MojeaupoBaHus. CHUCTEeMHBIMA
aHaJIN3 CI0XKHBIX CXEM U B3aUMOJCHCTBUI 3JIEMEHTOB CXEMBI — IIOHATHE U COJIEPKaHUE METO/A.
du3znuecKoe 1 MaTEMaTUYECKOE MOJICITUPOBAHNE, ONIPEACIICHUE U OCHOBHBIE TIOHATHSI, ©X MECTO
B HWHXEHEPHO-XUMHUYECKUX HCCIEIOBAaHUSX M pa3paboTkax. MecTo u 3HayeHHe HATypHOTO U
BBIYUCIIUTENLHOTO SKCIIEPUMEHTA.

Copepxanue U 3a1a4ul y4eOHOTO Kypca.

1.2. XuMuueckoe mpou3BOCTBO.

[ToHsiTHE O XUMUYECKOM MTPOU3BOJCTBE KAaK O CHCTEME MAIIMH U aIIapaToB, COEAMHEHHBIX
MaTepUaIbHBIMU U YHEPTrETUYECKUMHU TOTOKaMU, B KOTOPBIX OCYIIECTBIISIFOTCS B3aUMOCBSI3aHHbBIC
XUMHUYECKHE TpeBpalleHus Hu (U3MYECKHe TMpolecchl NepepaboTKU ChIPbs B MPOAYKTHI.
MHOropyHKIIMOHATHHOCTh XHUMHYECKOTO TMPOU3BOJCTBA - TOJYUYEHHUE IMPOIYKTOB, SHEPro- U
pecypcocOepexeHre, MUHIMH3AIUsT BO3IEHCTBUSL HAa OKpykarolyio cpexy. OOmas cTpykTypa
XUMUYECKOTO TPOU3BOJCTBA - COOCTBEHHO XHUMHUYECKOE MPOU3BOJICTBO, XPAaHEHHUE CHIPbS U
OPOAYKIMH, TPAHCIOPT, CHUCTEMBI KOHTposigs U OezonmacHOCTH. (OCHOBHBIE TOJCUCTEMBI
XUMHUYECKOTO TPOU3BOJCTBA - TOJTOTOBKA CHIPhSI W MaTepUalOB, XUMHYECKHE H (PHU3MKO-
XMMHYECKHE TMPEBpAllleHUs. BbIIECNEHUE MPOAYKTOB, 00€3BPEKMBAHUE YTHIM3ALUS OTXOOB,
TEIUIO- W JHEpProodecrnedyeHrne, BOJIOIMOATOTOBKA, YIpaBlIeHUE NPOU3BOACTBOM. (OCHOBHBIC
TEXHOJIOTMYECKUE KOMIIOHEHTBI - CBIPbE, BCIIOMOIaTENIbHbIE MAaTepHallbl, OCHOBHOM H
JIOTIOTHUTEIHHBINA IPOAYKTHI, OTXOJIbI, YHEPIETHUECKHUE PECYPCHI, 000pYyI0BaHUE, CTPOUTEIHLHBIC
KOHCTPYKIUHU U IPUOOPHI, MPONU3BOACTBEHHBII MEPCOHAT.

KauecTBeHHBIE ¥  KOJNMYECTBEHHBIE IOKA3aTE€Id XUMHUYECKOTO  IPOU3BOJICTBA:
TEXHOJIOTMUECKHUE II0KA3aTeNN - MPOU3BOAUTEIBHOCTh M MOILIHOCTH IPOU3BOJICTBA, BBIXOJ
NPOAYKTa, PacxXolIHble KOA(D(DHUIMEHTHI MO CHIPHI0 M JHEPTUH, WHTCHCUBHOCTH IPOIIECCOB,
KayeCcTBO MPOAYKTa; SKOHOMHUYECKHE TOKa3aTelnd - ceOeCTOMMOCTh MPOAYKTa, MPUBEICHHBIC
3aTpathl, yACJIbHBIC KalMUTAIbHBIE 3aTPAThl, MPOU3BOJUTEILHOCTh TPY/AA; IKCILUTyaTallMOHHBIC
MoKa3aTeNu - HaJCKHOCTh U 0€30MacHOCTh (PYHKIIMOHUPOBAHUS CHUCTEMBI, YYBCTBUTEIHHOCTb,
pPEeryIMpyeMOCTh U YIPaBISIEMOCTh IMPOIECCA; COLMAJIbHBIE IIOKa3aTelu - BO3JCHCTBUE Ha
OKPYXKAaIOIIyI0 Cpely, 0€30MacHOCTh OOCITYKHBaHUs, CTENIEHb MEXaHNU3allUK U aBTOMAaTU3aLINH.

1.3. CoIpbeBble pecypcChl, BOJa U SHEPTHUsl B XUMUYECKOM MTPOU3BOCTBE.




Knaccudukanus ceIpbeBBIX PECYpCOB IO pa3IMYHBIM ITPU3HAKaM - (pa30BOMY COCTOSIHUIO,
NPOMCXOXICHUIO, HCTOYHHKaM. MUHEpaIbHOE ChIpbe (PyABl W TIOJIE3HBIE HMCKOMAeMBIE),
OpraHM4YecKoe MPUPOTHOE CHIphE (TOPIOYME MCKOMAaeMbIE), PaCTUTEIBHOE U KHMBOTHOE CBHIPHE,
BTOPHYHOE CHIPhE - MX HCIOJIB30BaHUE M MyTH mepepadoTku. OCHOBHBIE CIIOCOOBI MEPBHYHON
00paboTKu chIpbsi (OOoramieHue, OYMCTKA, MOArOTOBKA K TPAHCIOPTUPOBKE U IMepepaboTKe).
[lonaTne, CYIHOCTP W TPUMEPHI YIIIyOJCHHS WCIIOIB30BAHUS CBHIPhS, KOMOWHUPOBAHHS
IPOU3BOJICTB ¥ KOMIUIEKCHOH MepepadOTKH CHIPbSL.

3Ha4YeHHWE W WCIOJBh30BAHWE BOJABI B XMMHUYECKUX IMPOU3BOACTBAX. VMICTOUHUKH BOJBI.
TpeOoBaHUs K TEXHOIOTUYECKOW 1 OBITOBOM Boze. [IpoMBIIITIEHHast TOJrOTOBKA BOJIBI M METO/IbI
€e OYHCTKH OT mnpuMmeceidl. OCHOBHBIE METOJBI KOHTPOJIA KauecTBa BOJBL. JKOHOMHUS
BOJIONIOTPEOJICHUS B TPOU3BOJICTBE. BOI0OOOOPOTHBIE CHCTEMBI.

Bup! 1 HICTOYHUKY SHEPTHH B XUMHYECKON IPOMBIIIUIEHHOCTH. MacmTaObl MOTpeOIeHHs
U CIIOCOObI YMEHBLIEHHs 3HepreTuueckux 3arpar. CyIIHOCTh M HpPHUMEpHl pereHepanuu u
peKyInepanuyu SHEPrHH. OJHEProTeXHOJOTHYECKHE CHUCTEMbl. BTOpHUYHBIE JHEPreTHYECKUEe

pECypCBHI.

Monayinb 2. TeopeTudyeckie OCHOBbI XMMHYECKUX MPOIIECCOB U PEaKTOPOB

2.1. OcHOBHBIE ONpEETICHUS U TOT0KECHUS

OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XUMHUYECKHUX MIpeBpaleHHHI -
CTEXMOMETPUYECKHE, TEPMOJUHAMHYECKUE, KuHeTudyeckue. [lokazaTenn  XUMHUYECKOTO
MpEeBpalleHHs] - CTENIeHb MPEeBpAIICHUs, BBIXO MPOAYKTa, HHTEerpalibHas U nuddepeHimanpas
CEJICKTUBHOCTHU, CKOPOCTH PEAKIIMH U MPEBPAIEHUS PEAreHTOB.

2.2. XuMUYEeCKHUe MPOIECCHI.

Omnpenenenne. Kimaccudukanuss XMMHYECKAX MPOIECCOB MO PA3JIMYHBIM MPU3HAKAM -
XUMHYECKUM (BUJ XHMHUYECKOW peakIHH, TEePMOJMHAMUYECKHE XapaKTePUCTHKH, CXeMa
npeBpaiieHuii) 1 (a3oBbIM (YUCIIO U arperaTHOE cOCTOsTHHE (a3).

['oMorenHslii xumudeckuid npouecc. OnpeneneHue U npuMepsl. BinsgHue XuMHUYeCKUX
MIPU3HAKOB M YCJIOBUHM MPOTEKaHUs Ipoliecca Ha ero rnokazareian. CrnocoObl HHTEHCU(UKAIUH.

[TonsTne ontuMmanbHBIX TemmepaTyp. OnNTHUMallbHbIE TeMIepaTyphl AN 0OpaTHUMBIX U
HEOOpaTUMBIX 3K30- M HJIOTEPMHUUECKUX PEaAKIUH.

['eTeporeHHbpll (HEKATATUTUYSCKUM) XUMUYECKUN Tporiecc. OnpeneneHue U MpUMephl.
CrpykTypa mporecca u ero cocraBisomue (craauu). Habmogaemass CKOpOCTh XMMUYECKOTO
npespatienus. O6mactu (pexuMbl) MPOTEKaHUs Mpoliecca, JUMUTHPYIOLIAs CTaIus.

lereporennsii xuMmuueckuid mporiecc '"ra3 (kuakocts) - TBepmoe". OOocHOBaHHE,
MOCTPOCHUE U aHAIN3 MAaTEMaTHUECKON MOJIEH AJIsl peakiuii TopeHus (MoAens "CKUMAroIascs
chepa") m TOmOXMMHYECKOH (Mozenb "c HeB3amMopaeucTByrommuM sapom"). HaOmromaemas
CKOPOCTh TMpEBpAIllEHUs, BpeMsl TMpeBpalleHUus U MyTH WHTCHCU(PHUKAUU IS Pa3IMuHBIX
oOracTell MpoTeKaHus Mmporuecca.

['eTeporeHHblli XMMHUYECKHN Tporiece "ra3 (KUAKOCTh) - KHAKOCTH'. OOOCHOBaHWE,
MOCTPOCHUE W aHAJIW3 MaTeMaTHuecKod moxaenu. HaOmromaemass CKOpOCTh MpeBpalIeHUS U
oOnactu nporekanus mporecca. [lyTu nnteHcudukanuu 1ig pa3inyHbIX PeKUMOB MpoIiecca.

Karanutuueckuit mpouecc. Ompenenenue, kinaccudukanusi, mpuMepsl. | eTeporeHHbIH
KaTajau3 Ha TBepaoM KaranuzaTope. OOOCHOBaHME, MOCTPOCHHE M aHAJIU3 MaTeMaTHYeCKOU
MOJIEJIM Ha KaTaJIMTUYECKOW MOBEPXHOCTH M B MOPHUCTOM 3€pHE Karanuzatopa. Habmronaemas
CKOpPOCTH MpeBpallleHus U 00J1acTu NpoTekaHus npoiecca. CTeneHb UCIONb30BaHMs BHYTPEHHEN
noBepxHocTH. [lyTn MHTeHCH(DHUKAITNH KATATMTUYECKIX TIPOIECCOB.

2.3. XMUYECKHUE PEAKTOPHI.

OrmpeznenieHne W Ha3HAYEHUE XHMMHUYECKOTO peakTtopa. PeakTopbl B XHMHMUYECKUX U
HEXUMHUYECKUX OTpacisX MpoMbIIieHHOCTH. OO030p THUIOB XMMHYECKUX PEAKTOPOB, HX
CTPYKTYpPHBIE 3JEMEHTHI (peakllMOHHAs 30HA, YCTPOMCTBA BBOJAa M BBIBOJA, CMEIICHUS,
pasfeNieHnds U pacHpeesieHUs MOTOKOB, TEIIOOOMEHHBIE 3JIEMEHTHI), OCHOBHBIE IMPOLIECCHl U
SIBJICHUS B HUX.




CucremaTu3zaiusi MpoIeccoB B XMMHUYECKOM PEAKTOpe MO MaciiTaly MX MPOTEKaHWUS:
XUMUYECKasl PEaKIrs, XMMUUECKHI TTPOIIECC B 3JIEMEHTAPHOM 00bEeMe, MPOIECCHI B PEaKITMOHHOM
3JIEMEHTE U B PEAKTOPE B LIEJIOM, - UX B3aUMOCBSA3b U UEPAPXUYECKAS CTPYKTYpa MATEMATHUECKOM
MOJIEJIU Tpoliecca B peaktope. [Ipumepsl Mpo1ieccoB B pa3IMUHbBIX BUIAX XUMHUYECKUX PEAKTOPOB.

Knaccudukanus nporeccoB B peakTopax Mo pa3IuyHbIM MPU3HAKAM - BUJ XUMHUYECKOTO
mpoliecca, OpraHu3aIMs TMOTOKOB PEareHTOB (CXema JBIXKCHHS PEreHTOB uepe3 peakTop,
CTPYKTypa MOTOKOB B PEAaKIIMOHHOW 30HE), OpraHU3aIus TeIJIOBBIX TOTOKOB (TEILIOBOM PEKUM,
cXeMa TerIoo0MeHa), CTallMOHAPHOCTH MpoIecca.

O6ocHOBaHME ¥ TOCTPOEHHUE MaTEeMAaTHMYECKOM MOJeNu TMpolecca B pPeaKkTopax
pPa3IUYHOTO THUIIA KaK CUCTEMBbI YPaBHEHUW MaTepUAbHOTO M TEIUIOBOrO OalaHCOB Ha OCHOBE
JAHHBIX O CTPYKType€ NOTOKAa, XUMHUYECKUX NPEBPAIICHUSX, SBJICHUSIX NEpeHOoca Temia U
BEIIIECTBA U X B3auMoeiicTBuU. CrucTeMaTu3aius 1 KiaccuuKaius MaTeMaTHIeCKUX Moieen
MIPOLIECCOB B PEAKTOPax.

N3otepMuueckre Mporecchl B XUMHUYECKOM peakTope. BiusHue CTpyKTypbl MOTOKA
(umeanpbHOE CMENIEHHME U BBITECHEHHE), CTAllMOHAPHOCTH Tporecca (MPOTOYHBIA U
NEePUOJIMYECKHI ), TapaMeTPOB M YCIOBHM MPOTEKaHUs Ipoliecca (TeMneparypa, KOHIEHTpaIus,
naBjieHue, 00beM PEeaKIIMOHHOM 30HbI, BpeMsl), BUJla XUMUYECKOM peakiuu (IpocTasi ¥ CII0KHAs,
oOparumasi U HeoOpaTuMasi) U €€ MapaMeTpoB Ha MPOQPIIA KOHIICHTPAIMH W TOKa3aTeln
mporecca B peakTope (CTENeHb MPEBPAIlEHUs, BBIXOJ MPOJIYKTa, CEIEKTUBHOCTH MpOIEcca).
OcHoBbI pacuera mpoiiecca B peakrope. ConocrapneHue 3¢ (HEeKTUBHOCTH IIPOIECCOB B PEAKTOPax,
ONUCBIBAEMBIX MOJEIISIMHU HI€AJIbHOTO CMEILLIEHUS U BHITECHEHUS.

Heuszorepmuueckue mnporeccbl B XUMUYECKUX peakTopax. OpraHuzanus TeIUIOBbIX
MOTOKOB U PEXMMOB B XUMHUYECKHX peakTopax. Pacnpenenenue teMneparypbl, KOHUEHTpaUui 1
CTENEHU TMPEBpAIEHUS B pEaKTOpe B pEeXUMaX UACAIHBHONO CMENICHUS UM BBITECHEHUS,
aanabaTU4eckoM M C TermooOMeHoM. CBs3b TeMmmepaTypbl M CTENEHH NpPEeBpaIleHHus B
agumabatudeckoM mporiecce. CoOIMOCTaBIeHWE C H30TEPMHUSCKHM pEeXUMOM. Ywmcno u
YCTOMUYMBOCTh CTALIMOHAPHBIX PEXKMMOB B PEAKTOPAX UACAIBHOIO CMEIICHHUS.

2.4. IIpoMBbILIUIEHHBIE XUMHUYECKHE PEAKTOPHI.

Ha xoHKpeTHBIX TpuMepax IpeIMETHO paCCMATPUBAOTCS POMBIIIEHHBIE PEAKTOPBI JJIs
MPOBEICHUS TPOIECCOB TOMOTEHHBIX, T€TEPOrCHHBIX U KaTaJUTUYECKUX - THUIIBI PEaKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTHUKU U OCOOEHHOCTH PeKKMa, 00JIaCTH UCTIOIB30BAHUSI.

Moayns 3. XHUMHUUYECKO€E IPOU3BOACTBO, KAK XUMHUKO-TexHosornueckast cucrtema (XTC).

3.1. CTpyKTypa ¥ ONMMCAHUE XUMHUKO-TEXHOJIOTUYECKON CUCTEMBI.

XUMHYECKOE MPOU3BOJACTBO Kak XMMHKO-TexHosornueckas cucrema (XTC). Ilonstue
cucteMbl 1 XTC. CoctaB XTC: aieMeHTBI, CBSI3H, MOJACUCTEMBI. DneMeHThl X TC, kinaccudukamus
0 BHJY IHPOLECCOB U Ha3HaueHUto. TexHosornueckue cBsa3u 3jaeMeHTOB XTC (mOTOKH).
[TocnenoBarenbHasi, MapaienbHas, pa3BEeTBIEHHAs, IOCIEA0BaTENbHO-00BOAHAA (Oaiimac),
oOpaTHas (peIKII) TEXHOJIOTHYeCKre CBsI3u. X cXeMbl U Ha3HaYeHUE.

Onucanne XTC. Buasr mozaeneit XTC - onucarenbHble U Tpaduueckue. OnucaTebHBIC
MOJIETTM - XUMHYECKas CXeMa U MareMaTudeckas Mojaenb. [padudeckue Moaenu -
(yHKIMOHANBHAS, TEXHOJOTWYecKasi, CTPYKTypHass H Jpyrue (CHelualbHbIE) CXEMBL.
Hasnauenue, npuMeHeHHE U B3aUMOCBSI3b MOJICIICH.

3.2. Anaimuz XTC.

[Tonsatue, 3amaun u pesynprarhl aHanuza XTC - cocrosuue XTC, MarepuanabHBIN U
TEIUIOBOI OajaHChl, MOKa3aTeu XUMHUYECKOTO MMPOU3BOJICTBA.

CgoiictBa XTC Kak CHCTEMBbI: B3aMMOCBSI3aHHOCTb PEKHUMOB 3JIEMEHTOB, pa3JIMuue
ONTUMAJIbHOCTH 3JEMEHTAa OJWHOYHOTO M B CHCTEME, YCTOMYHMBOCTbH M CYLIECTBOBAaHHUE
CTAIlMOHAPHBIX PEKUMOB U Jp.

MartepuanbHbIi U TEIIOBOM OasaHckl. MeTouKa COCTaBIeHUs M pacueTa MaTepruaIbHbIX
u teroBbix OamancoB XTC m ee moacucteM. OcoOeHHOCTH pacyeTa OallaHCOB B CXEMax C
perukioM. @opmbl TipeicTaBiIeHus 0aTaHCcoB (TaOIHIIbI, TUarPaMMBbI U Ip.).




MarepuanpHplii  GamaHc Uit MacCOOOMEHHBIX W PEAaKIMOHHBIX  SJIEMEHTOB.
Hcnonb3oBaHne CTEXMOMETPUYECKHX, TEPMOJAMHAMUYECKUX U MeK(]a3HbIX OanaHCOBBIX
cooTHomeHUu. CTEeXMOMETPUYECKUE COOTHOIIEHUS M WX pa3HOBUIHOCTU. (CTeneHb
HCITOJIB30BAHUS CBIPbEBBIX PECYPCOB.

OHTaNBIUIHBIN, SHEPreTUYeCKUi (10 MOJIHOW YHEPIUn) U HKCEpreTUYecKHil OamaHChl U
KIIJ. Yx conocrapnenue u ucnoiab3oBanue B aHaimmze X TC.

3.3. Cunre3 XTC.

[onsartue n 3amauu cuntesa (nmocrpoenus) X TC. OcHoBHBIE yTanbl pazpadoTku XTC. Posb
MaTE€MaTUYECKUX U IBPUCTUYECKUX METOJIOB.

OcHoBHble KkoHUenuuu npu cuHrese XTC: MonHOE HCHOJB30BaHUE CHIPHEBBIX U
SHEPreTHYECKUX PECYPCOB, MUHUMHM3ALUS OTXO0/I0B, ONITUMAJILHOE UCITIOIb30BAHHUE anlapaTyphl.
Ux copepxanune u crnocoObl peanuzanuu. KoMOMHHpOBaHHbBIE NPOM3BOJICTBA, COBMEIIECHHbBIE
IIPOLIECCHI, BTOPUYHBIE DJHEPrETUUECKUE PECYPCHI, DHEPrOTEXHOJIOTUYECKUE  CHUCTEMBI,
nepectpanBaemble X TC, 3aMKHYTbIE, MaJIOOTXOAHBIE TPOU3BOJICTBA - UX MOHITHSI, 0COOEHHOCTH
Y IPUMEHEHUE.

OpmHOpOIHBIE TEXHOJOTHMYECKHE CXEMBI: CHCTeMa pPEKYNEepaTHBHOTO TerIoo0OMeHa,
cUCTEMa pa3JieJIeHUsI MHOTOKOMIIOHEHTHON CMECH, CHCTeMa peakTOpoB. OCHOBBI OCTPOEHUS UX
ONTUMAJILHOU CTPYKTYPBI

Monynsb 4. IIpoMbIIITIEHHBIE XUMHYECKUE TPOU3BOJICTBA.

XHUMHUYECKUE MPOU3BOJACTBA PACCMATPUBAIOTCS MPEAMETHO KaK peain3alusl U3yYECHHBIX
TEOPETHUECKUX OCHOB XMMHUKO-TEXHOJIOrMUecKuX MporeccoB U XTC, KOHUENUHUA MOCTPOEHUS
BeIcOKOd((pexkTnBHOM XTC. OCHOBHOW aKIEHT JenaeTcs Ha (PU3HKO-XHMHUYECKHE OCHOBBI
KOHLEMIIMA TOCTPOEHUS TEXHOJOTMYECKOM CXE€Mbl TMPOU3BOJACTBA U €ro  IMOJCUCTEM.
[IpownsBoacTBo cepHoil kucnotel. [IponsBoacTBo ammuaka. [Ipon3BOICTBO a30THOW KHCIIOTHI.
[Ipou3BoACTBO cTHpOIIA.

Moaynb 5. CoBpeMEHHbIC TEH/ICHIIUY B PA3BUTUU XUMHUYECKON TEXHOJIOTHH.

Tekyniee coCTOSTHUE XMMHUYECKOW IPOMBIIVIEHHOCTH B MUPE U TEHJICHLIUU €€ Pa3BUTHSL.
[lepciekTUBHBIE HCTOUYHUKHU ChIpbs U SHEpruu. Kiacrepusanus XUMUYECKON MPOMBIIIEHHOCTH.
CoBmMmerniennble mpoueccel. ['MOkue W mepecTpanBaeMble TEXHOJOTMYEcKHe cxeMbl. HoBbie
XMMHMKO-TEXHOJIOTMYECKHE MPOLIECCHl U CIIOCOOBI OIyUYeHHUs NpoayKkToB. HanoTexHonorus.

4. O0beM y4eOHOH JUCIHNJIMHBI

. B
Bunel yueOHoi paboThI
3aYETHBIX B akanewm. yacax
7 cemecTp
€AMHULIAX
OO0masi Tpy10eMKOCTh THCIIUIIIHHBI 110 7 252
y4eOHOMY IJIaHY
KonTakTHas padora: 2,22 80
Jlexnunu (Jlek) 0,89 32
ITpaktrueckue 3ansatus (113) 0,89 32
JlaGopatopusbie padotsl (JIP) 0,445 16
CamocrositesabHas padora (CP): 3,78 136
Bua KOHTpoJIs: IK3aMeH 1 36
. B
Bunsl yueOHoi paboThI B actponowm.
3a4ETHBIX
7 cemecTp yacax
€AMHULIAX
OO0mas Tpy10€eMKOCTb M CHUILIHHBI N0 7 189
yu4eOHOMY IJIAHY
KonTakTHas padora: 2,22 60
Jlexmum (JIek) 0,89 24
[Tpaktuyeckue 3austust (I13) 0,89 24




JlaGopatopusbie padotsl (JIP) 0,445 12
CamocrosiTesanHas pa6ora (CP): 3,78 102
Buja koHTpOJISi: IK3aMeH 1 27

AHHOTauus padoyeii MporpaMMbl JUCUUILTHHBI
CucreMbl ynpaBjieHUs XUMHKO-TexHoJoru4eckumu npoueccamu (b1.5.17)

1. leab (McUMNIMHBI: JaTh 0a30BbI€ 3HAHUS MO TEOPUU CHCTEM YTIPABICHUS] XUMHUKO-
texHonornueckumu npoueccamu (CY XTII), npuBuTh HaBbIKM M YMeHHE aHanu3a cBoiictB XTII
KaK OOBEKTOB YIPABJIECHUS U MPAKTUYECKOTO MPUMEHEHHS TEXHUUYECKUX CPEJICTB YIIPaBICHHUS.

2. B pe3yabTare wu3yYeHHs IMCHUILIMHBI O0YyYalOIIMiiCi 1O MpOrpamMmme
0akajlaBpUAaTa J0JIKeH:

061a0ems CIETyIOIMMU KOMIIETCHIIUSIMU:

-- CITIOCOOHOCTBIO HCIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX TUCIUIUIMH B
npoeCCUOHANBHON  JeSITeIbHOCTH, MPHUMEHATh METOABl MaTeMaTHYeCKOro aHajau3a |
MOJICIIMPOBAHUS, TCOPETHUECKOTO M dKCIIEpUMeHTaIbHOTO uccaenoBanus (OITK-2);

- CIIOCOOHOCTBIO OCYUIIECTBJIATH TEXHOJIOTMYECKUH TMPOIleCC B COOTBETCTBHU C
peraaMeHTOM M HCIIOJIb30BaTh TEXHUYECKUE CPEICTBA ISl U3MEPEHUS OCHOBHBIX MapaMETPOB
TEXHOJIOTUYECKOT0 MPOILecca, CBOWCTB ChIpbst 1 npoaykiwn (ITK-1);

3Hamp:

OCHOBHBIE MTOHATHUS TEOPUH YIIPABIICHUS; CTATUUECKUE U JUHAMUUYECKHUE XapaKTEPUCTUKHU
00BEKTOB ympaBieHus; ocHOBHbIE BUAbI CAY u 3akoHBI peryaupoBaHus; TunoBbie CAY B
XMMHUYECKON MPOMBIIIIEHHOCTH; METOABI U CPEACTBA M3MEPEHUS OCHOBHBIX TEXHOJIOIMUECKUX
napameTpoB; ycToHunuBoCcTh CAY; 0CHOBHBIE MOHATHUA O HEMUHEUHBIX CAY, peseiiHbIX cucTeMax,
JIOTUYECKUX aITOPUTMaX yIPABJICHUS, alalITUBHBIX U ONTUMAJIbHBIX CUCTEMAX yIPaBICHUS;

ymemp:

ONpEAENATh OCHOBHBIE CTAaTHYECKHME W JUHAMHYECKHE XapaKTEPUCTHKH OOBEKTOB
yIpaBlieHUs; BEIOWPATh pallMOHATIBHYIO CUCTEMY PETYJIMPOBAHHS TEXHOJOTHYECKOTO MPOLecca;
OLIeHMBATh ycTONUNBOCTh CAY; BBIOMpPAaTh KOHKPETHBIE TUIIBI TPHOOPOB 1 nuarHoctuku XT1I;

enademu:

METOJJaMU TEOPHHM aBTOMAaTHYECKOI'O PETYJIMPOBAHMS, OpPraHU3alMU M pacdy€ra CUCTEM
ONTHMAJBHOTO YIMpaBJICHHsS MPOLIECCAMU PALMOHAJIBLHOTO HCIOJB30BAaHUS CBIPHEBBIX H
JHEPreTUYECKUX PECYPCOB.

3. KpaTkoe coaepxkanue Iy CHUNITHHBI

Monynb 1. OCHOBHBIE TOHATHS YIPABICHUS XUMHKO-TEXHOJIOTHYCCKUMH IPOIIECCAMMU.
3HaueHHe aBTOMATUYECKOIO YIpPaBICHUS JUIsl PA3BUTHUS XUMHUYECKOM MPOMBIILIEHHOCTH.
OcoOeHHOCTH  yNpaBi€HHUs XUMHUYECKHM MPEANPUATHEM U  XUMHKO-TEXHOJIOTHYECKUM
mporeccoM. TeXHUKO-DKOHOMUYECKH d((EeKT BHEAPEHUS AaBTOMATU3HPOBAHHBIX CHUCTEM
yopasieHusi. Ponp cuctem ympaBiieHus B - oOecriedeHHMM 0€30IacHOCTH  XMMHUYECKOTO
MPOU3BOJICTBA U OXPaHbI OKpy:Katouei cpeapl. OCHOBHBIE TEPMUHBI U onpeneneHus. Mepapxus
yopasieHusi. OCHOBHbIE TpHUHLUIBI yrhpaBieHus. Kiaccubukanus cucrteM yrnpaBieHHUs
®ynkuuroHanbHas cTpykrypa CAY. Ilokazarenu kauecTBa yrpaBIeHHUsL.

Monyab 2. OCHOBBI TEOPUH aBTOMATHUYECKOTO YITPABICHUSI.

MaremaTtuueckue Mmoaenu CAY. Jlunamuueckue xapakrepuctuku CAY. McnonszoBanue
onepanrMoHHOro ucurcienus s ananu3a CAY. Tunossle fTMHAMUYECKUE 3B€HbS. BpeMeHHbIe U
YaCTOTHBIC  XapaKTEPUCTUKU. OKBUBAJICHTHBIE MPEOOpa3oBaHMsI  CTPYKTYPHBIX  CXEM.
VYeroitunBocth mHEHHBIX CAY c oOpaTHO# cBsi3bio. Kiaccudukamnuss 1 OCHOBHBIE CBOWMCTBA
OOBEKTOB ympaBieHHs. MeTOAbl ONpeAeNieHUs] CBOMCTB OOBEKTOB yrpaBieHus. OCHOBHBIC
3aKOHBI PETYJIMPOBAHUA. PeryasTopbl Ha OCHOBE MCKYCCTBEHHBIX HEHPOHHBIX ceTelt. [{udposbie
U poOacTHbIE CHUCTEMBI YIpaBlIeHUs. BpIOOp 3akOHA pPETyJIHPOBAHHS U  ONpeAeTiCHUE
ONTHUMAaJIbHBIX MAPAMETPOB HACTPOIKHU MPOMBILUICHHBIX PETYJISATOPOB.




Moayne 3. H3MepeHHe TEXHOJIOTHYECKHX IapaMeTPOB XHWMHUKO-TEXHOJIOTHUYECKOTO
mpotriecca.

locynapcTBeHHast cucTeMa NPOMBIIUIEHHBIX MPUOOPOB U CPEICTB aBTOMATHU3AIMU.
OcHOBHBIE TEpMHUHBI U oOmpeneleHus MeTpojorud. Meroasl wu3Mepenuid. Cpenctsa
U3MEpUTENIbHON TEeXHUKH, UX CTaTUYeCKue H JuHamMu4ueckue cBoiicTBa. [lorpemHocTtu
m3mepennit. CriocoObl nepenayn uHbopMaluu Ha paccrosiuue. OpraHuszanus IUCTAaHIIMOHHOMN
muarHoctukn XTI, M3mepeHne OCHOBHBIX TEXHOJOTHUECKHX MapaMeTpoOB: JIaBICHHUS,
TeMIIepaTyphl, pacxoaa U KOJIMYECTBA, YPOBHS JKUIKOCTH W CBHIMYYUX MAaTe€pUajoB, COCTaBa U
(U3UKO-XMMHYECKUX CBOWMCTB BEUIECTB.

Mogayabe 4. OcHOBBI NPOSKTHPOBAHMS aBTOMAaTHYSCKHMX CHUCTEM VIIPaBICHUS XHMHKO-
TEXHOJIOTMYCCKUMHU IIPOIIECCAMM.

OcoGennoctu ympaBnenuss XTII. PerynupoBaHue OCHOBHBIX TEXHOJIOTHYECKUX
IapaMeTpoB: pacxoja, AaBJIEHUs, TemrmepaTypsl, ypoBHs, pH. Texuuueckue cpencta CAY.
OCHOBHBIE PA3HOBUJIHOCTH YIIPABISIONIUX YCTPOWUCTB. THIBI, XapaKTEPUCTUKHM M PaACUET
WCTIOTHUTENIbHBIX MEXAHU3MOB U PErYJIUPYIOMIKX opraHoB. OdopmiieHre TPOESKTHOTO 3a/IaHUsI Ha
ABTOMATH3AIMI0 TEXHOJOTHYECKOTO Tpoliecca. BbpiOOp TOYeK W3MEpeHHUs, KOHTPOJI,
YIPABIISIEMbIX TTAPAMETPOB U YIPABIISIONUX BO3eHCTBII. CTaHIapThI U YCIOBHBIE 0003HAYCHUS
Ut TexHoJornueckux cxem. OcHoBHbIe cBesieHns 00 ACY TII B xumMuueckoil IpOMBITINICHHOCTH.
[Ipumepsr ACY TII B XuMHMUYECKON MNpOMBIIIEHHOCTH. OCHOBHBIE BBIBOJBI IO KYypCy.
CoBpemeHnnbie TeHaeHIMU B pazsutuu CY XTII.

4. O0béM yueOHOil TMCIHIIIHHBI

O0BEM
Bun yuebHo paboThl B 3aueTHbIX B
eIMHUIIAX aKaJIeMUYECKUX
qacax
O0mas TpyA0eMKOCTb JMCIHIIIHHBI 5 180
10 y4eOHOMY ILIAHY
KonrakTHas pa6ora: 1,33 48
Jlexruu (JIek) 0,89 32
[Mpaktuueckue 3anstus (113) 0 0
JlabopaTtopusie 3ansatus (J13) 0,44 16
CamocrosiTesnnnas padora (CP): 2,67 96
CaMocTOATEIbHOE N3YUYEHHE PA3AEIOB IUCLUIUIMHBI 2,67 96
Bua nToroBoro KOHTpoJIsi: 3k3amMeH (JK) 1 36
O6béM
Bun yuebHo# paboThl B 3aueTHBIX B
CIIMHUIIAX ACTPOHOMUYECKUX
Jacax

O0mas Tpya0eMKOCTb TN CHUNITHHBI 5} 135
1o Y4eOHOMY IJIAHY
KonTakTHas pa6oTa: 1,33 36
Jlexumm (Jlek) 0,89 24
[paktryeckue 3anstus (I13) 0 0
JlaGopatopusie 3ansTus (JI3) 0,44 12
CamocrositesibHas padora (CP): 2,67 72
CamocTosiTeIbHOE U3YUYECHHE Pa3/IeNIOB AUCITUILUIMHBI 2,67 72
Buja uToroBoro KOHTpoJIsi: 3k3amMeH (IK) 1 27




4.4.2. IucUMIVIMHBI 00513aTeJIbHOM YaCTH (BAPHMATUBHASA YaCTh)
AHHOTanus padoyel NporpaMMspl JUCHUILIMHBI
OCHOBBI 5)KOHOMUKH U ynpasJjeHnus npoussoacrsom (b1.B.01)

1. Henp AMCHMIUVIMHBI- SBISETCS IOIYYEHHE CHCTEMbl 3HAHUM 00 SKOHOMMYECKHUX
3aKOHOMEPHOCTSIX  (YHKLIMOHMPOBAHUS  NPOMBIIUIEHHOTO  IMPOU3BOJACTBA B  CHUCTEME
HAI[MOHAJbHOW OSKOHOMHKHM, OOyYE€HHE SKOHOMMYECKOMY MBIIUIEHUIO M HCIOIb30BaHUIO
IIOJyYEHHBIX 3HAaHUH B IPAKTHUYECKOH EATENBHOCTH.

3agauu AUCHMILINHBI:

- IpUOOpeTeHUe CTYJCHTaMU TEOPETHMUYECKUX 3HAHMH IO 3KOHOMHUKE HPEANPUSITHS U
IPAKTUYECKOr0 MCIONb30BaHUSI UX B YNPaBICHUM XWMHUYECKUM IPOU3BOICTBOM;IIOyUYEHHE
NPUKIAJHBIX 3HAHUM B 00JIaCTH pa3BUTUS (HOPM M METOIOB 3KOHOMMYECKOTO YIpPaBJICHHUS
OPEINpUITUEM B YCIOBHUSX pPBHIHOYHOM HSKOHOMMKH;OBJIQJICHHUE CTYJIEHTAaMHU OCHOBHBIMU
METOJaMHU PEIICHUs 3ajad yNpaBlICHUS IPOU3BOJACTBOM, B TOM YHCJIE Ha MPEIIPHUITHIX
XMMHYECKON MPOMBIIIJIEHHOCTH;IOJyY€HNE 3HAHUNA KOHKPETHBIX MPUEMOB MO 00ECIIEUEHUIO U
HOBBIIIEHUIO () (HEKTUBHOCTH YIIPABIEHUYECKOM AEATEIbHOCTH KOMIIAaHUMH, BKJIIOYasi XMMUYECKYIO
IPOMBIIIJIEHHOCTb.

2. B pe3yabrare wu3yYeHHs JUCUMILIMHBI oOy4yamoumiuiicsi 10 NporpamMmme
0akaJaBpUATA J0JI/KEH :

Oonadoame cneayomUMU KOMIIETEHIIUSIMU

- CHOCOOHOCTh UCTOJIb30BAaTh OCHOBBI 5KOHOMUYECKHX 3HAHUH B pa3n4HbIX chepax
xusHenesTensHocTH(OK-3).

- CIIOCOOHOCTBIO HCIMOJB30BaTh 3JEMEHTHI 3KOJIOr0-3KOHOMUYECKOT0 aHaliu3a B
CO3JJaHUU SHEPTro- U pecypcocdeperatonux texHoxorui (I1K-8).

B pesynbrare n3yueHus: AMCUUILINHBI CTYAEHT JTOJIKEH

3uamo:

OCHOBBI SKOHOMHKH B Pa3IMYHbIX cpepax KU3HEIEATEIbHOCTH;

HOPMAaTHUBHBIE NIPAaBOBBIE AKThI, PETJIAMEHTUPYIOIINE AEATEIBHOCTD IPEATIPUATHS;

METO/1bl pa3paboTKH ONEPATUBHBIX U MPOU3BOJICTBEHHBIX IUIAHOB;

METOIbI M CIIOCOOBI OIIATHI TPY/Ia;

Ymemo:

COCTaBJIATH 3asBKU Ha 000py/10BaHUE;

COCTaBJISITh OTYETHI IO BHITIOJTHEHUIO TEXHUYECKUX 3aJIaHUM;

COCTaBIIAITh TEXHUYECKYIO IOKYMEHTALINIO;

OpraHu30BaTh pabOTy KOJJIEKTHBA B YCIOBUSAX JIEHCTBYIOIIETO TPOU3BOJICTBA;

TOTOBUTh HCXOJIHBIE JaHHbIE JJs BbIOOpa M OOOCHOBAaHUS HAYYHO-TEXHMUYECKUX H
OpraHM3aIMOHHBIX PELIEHUI Ha OCHOBE SKOHOMMYECKOTO aHaIn3a;

pa3pabarbiBaTh  ONEpaTUBHbIE IJIaHbl  PabOT  MEPBUYHBIX  MPOM3BOJICTBEHHBIX
MOApa3/ICICHHI;

Bnaoemp:

METOJlaMi U MHCTPYMEHTaMH MpPOBEICHUS HKOHOMHUYECKOTO aHajliu3a 3aTpar H
pE3YyJIBTATOB JIEATENBHOCTH MPOU3BOICTBEHHBIX NOIPa3ACIICHUN;

MHCTPYMEHTAMM IUIAHUPOBAHHUSA M BBIMOJIHEHHUS MEPONPUATUNH 10 MPOU3BOJCTBY
MPONYKIHY;

OCHOBaMH 3KOHOMUYECKUX 3HAHUN B Pa3IMUHBIX cepax KU3HENEATETbHOCTH.

3. KpaTkoe cogep:kanue THCHUTINHBI

Monyns 1. BBenenne. OCHOBBI pIHOYHOM SKOHOMHKH

1.1 Dxonomuueckue nompedbnocmu, o6raza u pecypcvl. IKOHOMUYECKUE CUCTNEMbL U UX
cyuwnocmo. OOIIECTBEHHOE MPOU3BOJICTBO U SKOHOMHYECKHE OTHoueHHs. [Ipon3BoacTBEeHHbIE
BO3MOXHOCTH OOIIIECTBA U SKOHOMHUYECKUH BbIOOP. KpuBas mpon3BOICTBEHHBIX BO3MOKHOCTEH.
3akoH yObIBarollel NpeneIbHON MOJE3HOCTUM.TUIIBI M MOJENN SKOHOMHUYECKHUX CHCTEM.
DJeMEHT 3KOHOMUYECKON cucTeMbl. TpaauiuonHas 3koHoMuueckas cucreMa. CoOCTBEHHOCTD:
(hopMBbI U TTyTH UX TPeoOpa3OBaHUS.



1.2 Pwvinounviti mexanuzm cnpoca u npeonodxcerus. CogepuienHas u Heco8epuleHHAs
KonKypeHyuu. TOBapHBIN (PHIHOYHBIN) THIT OOIIECTBEHHOTO MPOU3BOICTBA. CYIIHOCTh U yCIIOBUS
BO3HUKHOBEHUS pbIHKA. Buabl peIHKOB 1 uX cTpykTypa. yHKuuu peiaka. ToBap u ero cBoiicTaa.
Cnpoc u mpennoxxeHue Ha pbiHKE. [loHATHE «3IACTUUHOCTB». ODJIACTHMYHOCTH CIIpoca U
peIoKEeHHs, ToueuHas U gyrosas. CoBeplieHHasi U HECOBEPILIEHHAs KOHKYPEHIIMU. MOHOTONHS.
MaxkcumMuzanusi IpuObUTH MOHOIIOJIUCTOM. OJIUTrONOus.

1.3 Ionsamue HayuoHanNbHOU IKOHOMUKU, OCHOBHbIE MAKPOIKOHOMUYECKUE NOKA3AMEU.
[ToHATHST COBOKYHMHOrO CIpoca W COBOKYIHOI'O NPEJIONKEHHS, (aKTOphl, BIUSIOLIME HA HX
u3MeHeHus. [lorpebnenus u coepexkeHus. DKOHOMUYECKU Kpyroobopot. [IpousBoactso, 0OMeH
u pacnpenenenue. [lorpedbnenne, cOepexeHne, HHBECTUIIMHA TOBAPOB U YCIIYT.

1.4 @unancosas cucmema u Qunancosas norumuxa obujecmsa. I'ocynapcTBEHHBIN
OI0JKET M TOCYIapCTBEHHBIN Aoar. Hamoru u HamoroBas cucrema.

Monynb 2. DKOHOMUYECKUE OCHOBBI YIIPABIEHUS POU3BOACTBOM

2.1 Ilpeonpusmue kax cyOvbeKm pPbIHOYHO20 X03AUCmEd. DKOHOMUYECKHE 3aKOHBI U
OCOOCHHOCTH WX TMpOSBIEHUS Ha mOpeanpuatud. Ponb coenuanucrta XUMHYECKON
IpOMBINUIEHHOCTH. [lpeanpusitue B cucTeMe pBIHOYHOM AKOHOMUKM. [lpenmpusitue — kax
CyOBEeKT M  OOBEKT MpeANpPUHUMATENBCKON  JEesATeNbHOCTH. 3aKoHoJaTelbHass  0Oasa
IpEeIIPUHUMATEIBCKON J1eATeNbHOCTH. HopMaTHBHO-TIpaBOBBIE aKThl, pPETIaMEHTHUPYIOIINE
NesATeNIbHOCTh npeanpustus. OpraHu3alioHHO-TIPaBOBbIe  (QOPMBI  MPEANPUHUMATENIHCKON
NeSITEIbHOCTH M KPUTEPHH UX BBIOOpa. DOopMBI COOCTBEHHOCTH. BHEIIHAS M BHYTPEHHSS Cpefia
OPEIITPUITHS.

2.2 Mamepuanvno-mexnuueckas 6aza npouzeoocmea. CrpIpbeBasi W TOIUTUBHO-
JHepreTHyeckas 0aza XUMHYECKMX NpPOU3BOACTB. [IpoW3BOACTBEHHas MporpaMMa U
IIPOM3BOJICTBEHHAS] MOIIIHOCTD NMpeAnpusaTusi. KauecTBo 1 KOHKYpEHTOCTIOCOOHOCTh MPOAYKIIHH.
DKoHOMHYEeCKOoe O0OCHOBaHME BBIOOpa CHIpbs W ToIHMBa. PecypcocbepexeHue.
AnbTepHAaTUBHBIE HCTOYHUK ChIpbs U 3Hepruu. Opranuzanus cKiIaJcKoro Xo3sicTna.

2.3 Mamepuanvrno-mexuuueckue pecypcol npeonpusimusi. OCHOBHBIE TTPOU3BOICTBEHHBIE
(OHIBI XMMHYECKUX TPEINPUITHN: TOHATHE, Kiaccudukamuss W CTpyktypa. lloHaTne u
CTPYKTypa OCHOBHBIX cpeZIcTB. OlieHKa OCHOBHBIX CPEJICTB. MeTO/Ibl OLIEHKH OCHOBHBIX (DOH/IOB.
[TokazaTenu MCHOIB30BaHUS OCHOBHBIX MPOM3BOJICTBEHHBIX (OHIOB. M3HOC M aMopTH3aIms
OCHOBHBIX (hoHA0B. OneHka 3()()EeKTUBHOCTH HCIOJIB30BaHUS OCHOBHBIX IMPOU3BOJICTBEHHBIX
¢onI0B. Bocipon3BOACTBO OCHOBHBIX cpencTB. OOOpPOTHBIE CPEACTBA MPENNPUATHS: TIOHSATHE,
coctaB M CTpykTypa. Mctounuku QopmupoBaHus 000pOTHBIX cpenctB. OO0opaunBaeMoOCTh
000pOTHBIX cpeacTB. MaTepuanbHble 3anmackl Ha npeanpusatuu. OnpeaeneHue NoTpeOHOCTH B
00OpPOTHBIX CPEICTBAX.

2.4 Tpyoosuvie pecypcol npeonpusamusi. Ilepconan npeanpusaTis U ero cTpykrypa. OCHOBBI
OpraHM3alyy TpyJa Ha npeAnpustuu. I¢dHeKTUBHOCTh UCTIOIB30BAaHUS MEepCcoHaia U paboyero
BpeMeHH. [Ipou3BoaUTENBHOCTh TpyAa U omiaTta Tpyaa. OpraHuzanus 3apaOOTHOM MiaThl Ha
npennpusitud. CocTaB M CTPYKTypa MPOMBIINIJICHHO-TIPOU3BOACTBEHHOTO  IEpCOHAIA.
[Ipon3BoAUTENBHOCT TpyAa: MOHATHE, NTOKA3aTEIN U METOABI U3MepeHus. nnuBuyanbHas u
oOlIecTBeHHasl ~ MPOU3BOJIUTENBHOCTh  Tpyna. PesepBel U (GakTOpbl  TMOBBIIICHUS
IPOU3BOJUTENBHOCTH TpyAa. POpPMBI, CUCTEMBI U pa3Mep OIJIAThl TPyAa Ha IPEIIPUSITHH.

Monayns 3. TeXHUKO-?KOHOMHYECKUM aHATIN3 UH)XEHEPHBIX PEIICHUI

3.1 Jloxo0bl u pacxoovl Ha Npou300CmMeE0, U pearusayuro NPoOVKYUu Npeonpusimusl.
W3nepxku TPOU3BOJACTBA MPOAYKIHH (CEOECTOMMOCTH), MPUOBLIb, PEHTA0EIBHOCTh U
neHooOpazoBanue. lloHsTHEe 3aTpaThl Ha MPOU3BOJACTBO W  peANM3alUI0  MPOIYKIUU
(cebecToumocTs). Buabl u 3Hauenue kinaccudukanuu 3arpar. CTpyKTypa 3aTpaT Ha IPOU3BOACTBO
U peanu3anuio npoaykunu. OCoOEHHOCTH pacdera 3aTpaT Ha IMPOM3BOJACTBO U PEaIN3aIUI0
MPOAYKIIMH B KOMIUIEKCHBIX TPON3BOACTBaX. OCHOBHBIE ITyTH CHIXKEHUS 3aTpaT Ha MPOU3BOACTBO
npoaykiun. Jloxomsl npennpusitus. [loHATHE TPHOBUTM U T0XOAa TPEATNPHUSATHUS, METOIBI HX
pacuera. PeHtalGenbHOCTh, €€ BUABI M MeTOAbl pacuera. [lyTH MOBbIIEHUS NPUOBLTH U
PEHTAa0EeTFHOCTH HA PEANPUITHSIX.



3.2 Ienoobpazosanue u yeumogas noaumuxa. lleHa Ha TPOAYKIUIO W TMPUHIUIIBI
neHooOpaszoBanus. Bunsl nien. CTpykTypa LeHbl, cucTeMa 1ieH. B3anMOoCBsI31 1IeH U U3/IepIKeK.
[enoBas nonutuka. PazpaboTka 1eHOBOI1 cTpaTeruu.

3.3 @unancoso-kpeoumHuvie OMHOULEHUST NPEONPUAMULL U CUCTNEMA HAN0200010HCEHUSL.
[TonsiTe, cocTaB u cTpyKTypa PUHAHCOB npeAnpusiTUs. CymHOCTh, QYHKIMH U 3aa4i (UHAHCOB
npeanpusatus. CoOOCTBEHHbIE U 3aeMHbIEe (PMHAHCOBBIE peCcypchl. bamaHC T0XOAOB M pacxoJoB.
Hanorosast monutuka. [lpuHmmmer Hanmoroob6mokenus. Hamorm u mnaTexu, yCTaHOBICHHBIC
3aKOHOAATEIbCTBOM: BMJIbI, CTaBKU, OOBEKTHl HAJIOrOOOJOKEHUS M CPOKM YIUIAThl HAJIOra B
OIOIIKET.

4. O0beM y4eOHOH JUCHHILJIMHBI

Ob6bem
Bunel yueOHO paboThI B B
3a4ETHBIX aKajeMm.
SMHHIIAX qacax
O01as TPyA0€eMKOCTh JUCHUIIHHBI 110 Y4e0HOMY TUIaHYy 4.0 144
AYIUTOpHBIE 3aHATHUS: 32/36 32
Jlexumu (JIek) 16/36 16
[Mpaktrueckue 3anstus (I13) 16/36 16
CamocrosiTeibHasi pa6ora (CP): 76/36 76
Buj nTOroBoro KOHTpOJIsi: IK3aMeH 1,0 36
Ob6beM
Bunbt yueOHOM pabOThI B 3auernbix | B actpoHOM.
eIMHHIIAX gacax
O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 110 Y4eOHOMY ILIAHY 4,0 108
AyIUTOpHBbIE 3aHATHS: 0,9 24
Jlexuuu (Jlek) 0,45 12
[Tpaktuueckue 3ausarus (113) 0,45 12
CamocrositesibHasi padora (CP): 2,1 57
Buj nTOroBOro KOHTPOJIsi: IK3aMeH 1,0 27

AHHOTAIUs padoyeil MPOrpaMMebl AU CHUIIMHBI
IIpaBoBeeHue B paliluOHAIBHOM HCIOJIb30BAHHHU CHIPbEBBIX H IJHEPTeTHYECKHX PecypcoB
(b1.B.02)

1. lean AUCHUIIMHBI:

—  OBIIAJICHHE OCHOBAMH ITPABOBBIX 3HAHMIA,

—  ¢dopMUpOBaHKE IPABOBOM KYJIBTYpPhl AKTUBHOTO, 3aKOHOTIOCTYIITHOTO IPayKIaHHHA.

2. B pe3yabTaTe u3ydyeHUus JUCHHUILIMHBI 0aKaJaBP H0JIKEH:

Oobnadamp cneayomMMU KOMIETEHIIUSIMHU:

—  CIIOCOOHOCTBIO HMCHOJB30BATh OCHOBHI IPABOBBIX 3HAHWHA B Pa3NUYHBIX cdepax
nesrenpHocTH (OK-4),

- CIIOCOOHOCTBIO  HCIIOJI30BaThb ~HOPMATHUBHBIE JOKYMEHTHl 10  KauyecTBY,
cTaHAapTU3almu u ceprudukanuu npoaykros u uznenuit (I1K-4);

3uamo:

—  OCHOBBI POCCHICKOM MPAaBOBOM CHCTEMBI U POCCUHCKOTO 3aKOHOAATEIHCTBA, OCHOBBI
opranm3aniii ¥ (QyHKIMOHHPOBAHHS CYIEOHBIX ¥ UWHBIX MPABONPUMEHHUTEIHHBIX U



PaBOOXPAHUTENbHBIX OPTaHOB;

— T1paBOBble W HPABCTBEHHO-3THYECKHE HOPMBI B cepe mpodeccuoHaIbHON
NeSITeNIbHOCTH;

— TpaBOBble HOPMBI, PEryJIHPYIOIIHE OTHOIIEHHE YEJIOBEKa K YEIOBEKY, OOIIECTBY,
OKpYKarollen cpere;

— TpaBa U 00S3aHHOCTH IPAKIAHIHA,

—  OCHOBBI TPYJOBOI'O 3aKOHOAATEIbCTBA;

—  OCHOBBI X034 CTBEHHOIO IIPaBa.

—  TIpaBOBbIE HOPMBI B cepe Oymymeit mpodecCHoHaIBHON AeSITeTHbHOCTH.

Ymemo:

—  HKCIOJb30BaTh 3TUYECKUE U NMPABOBBIE HOPMBbI, PETYJIUPYIOLIME OTHOLIEHUE YEeJIOBEKa
K 4eloBeKy, OOIIeCTBY, OKpy)Karollel cpene, UCIHOIb30BaTh IpaBa U CBOOOJIBI YellOBEKa U
rpakIaHUHA TIPH pa3paboTKe COLUATBHBIX MPOEKTOB;

—  HCTOJb30BaTh U COCTABISATh HOPMATUBHBIC U MPABOBBIC JOKYMEHTHI, OTHOCSIIUECS K
npodeccrnoHabHON AESTeNbHOCTH, MPEANPUHUMATh HEOOXOJUMbIE MEpPhl K BOCCTAaHOBIJIEHHUIO
HApYIICHHBIX MPaB;

— peanu30BBIBATH IpaBa M CBOOOJBI YENOBEKa M TpaKIaHWHA B Pa3IMUYHBIX cdepax
KU3HEICSATENbHOCTH.

Bnaoempw:

—  HaBbIKaMM NPUMEHEHUS 3aKOHOATENIbCTBA IPU PEIICHNN PAKTHUECKUX 3a]au.

3. Kpartkoe cogep:xanue JUCUMILIIUHbI:

Ilonsatne m mnpusHaku rocyaapctBa. dopmbl rocynapcrtsa. ®yHKIHMHM TOCyIapcTBa.
[Tonsitue u npusHaku npaBa. OCHOBHbBIE MPABOBBIE CUCTEMBbI COBpeMeHHOCTH. [loHsATHE U BUABI
UCTOYHUKOB MpaBa. OmpenesneHne 3aKOHa M IOJ3aKOHHBIX aKTOB. JIeficTBME HOpPMAaTHUBHBIX
IIPAaBOBBIX aKTOB BO BpeMeHU. OOpaTHas cuia 3akoHa. [IoHsATHE PaBOBBIX HOPM, UX CTPYKTYpa.
Cucrema npaBa. YactHoe u myOnuyHOe MpaBo. MarepuanbHOE M MPOIECCYabHOE MPABO.
[IpaBooTHOIIEHUE: OOBEKT, CYOBEKT U CoJiepKaHue IpaBooTHOIICHUH. IOpuanueckue GakTol.

Koncturynus — ocnoBHoit 3akoH Poccuiickoit @enepanuu. deaepatuBHOE yCTPONUCTBO
P®. Cucrema rocygapCTBEHHBIX OpPraHOB W MpHUHLMIT pasfeneHus Biaacted B P®D. Ilonstue
rpaxnancTsa. [IpuszHanue, coOaroieHue, 3aIIUTa PABHBIX MPaB JKEHIIWH U MYKYUH KaK OCHOBHAS
00s13aHHOCTH TOCYapCTBa.

[TonsaTue u nmpeaMeT aAMUHUCTPATUBHOTO IpaBa. Ob6mas xapakrepuctuka Konekca PO 06
aJMUHHUCTPATUBHBIX TPABOHAPYIICHUAX. AJMUHUCTPATUBHbIE IMPABOHAPYIIECHUS: MOHITHE U
npU3HAKU. AJMUHUCTPATUBHAS OTBETCTBEHHOCTH: MOHATHE M MPUHIUIIEL. [loHATHE, TPU3HAKY U
BUJIbI AIMUHUCTPATUBHBIX HaKa3aHUM.

[lonsiTie W mnpeaMET YroJIOBHOIO IIpaBa. YTOJOBHAas OTBETCTBEHHOCTh: IIOHSITHE,
OCHOBaHME BO3HUKHOBeHHUs. [loHsTHe mpecTyruieHus: mpu3HakH, cTpykrypa. CocraB
npectyruienusi. Coydyactue B mpectymieHud. OOCTOATENbCTBA, UCKITIOYAIOIINE MPECTYITHOCTD
nessHus. [lonsthe, nenu W BHUIBI Haka3aHWW. YTOJOBHAash OTBETCTBEHHOCTh 3a COBEpIICHUE
IPECTYIUIEHUH. Y CIIOBHOE OCY>KJIEHUE, OCBOOOXKAEHHE OT yrOJIOBHOM OTBETCTBEHHOCTH. [Ipenmer
U O00bEeKT KpPUMHUHAJIMCTUKUA. Meronpl W 3aJayud  KpUMUHaIMCTUKH.  [loHsTue
KpUMUHAIIMCTHYECKOW — waeHTH(ukamuu. OOBEeKTBI HW  BUABl  KPUMHHAIMCTUYCCKOU
uaentuduxanyu. Kpumunanucrudyeckas Texnuka. KpumuHanucTuueckast TaKTHKA.

DKOJIOTMYECKOe MpaBo: MOHITHE, NMPEAMET METOJ M UCTOYHUKU SKOJOTMYECKOro MpaBa
P®. Ilonsitue, BUABI M CTPYKTypa 3KOJOTHYECKHUX MPABOHAPYILICHHUI, OTBETCTBEHHOCTh 3a UX
COBEpUICHHUE.

[Tonstue nndopmanuu. OTBETCTBEHHOCTh 32 HapyIICHHE 3aKOHOAATEIhCTBA O 3alIUTE
uHpopmarmu. [ocymapcTBeHHass TaliHA: TIOHATHE, 3alllUTa, TMPABOBOE PETyIMPOBAHUE
TrOCyJapCTBEHHOM, ciy)keOHOW W wHOM wuHbopmarnuu. KondbunenuuansHas wuHpOpMaus:
MOHSITHE, BUBI U 3aIIUTA. 3alUTa MEPCOHATBHBIX TaHHBIX TPaXKIaHUHA.

[lonsTe, mnpeaMer W MeToA TpaxAaHckoro mpaBa. [loHsTHe TrpakgaHCKOTO
NpaBoOOTHOIICHHs, ero  crenudpuka. CTpykTypa  TpakJaHCKOTO  MPAaBOOTHOIICHUS.



[IpaBogeecniocoOHOCTh CYyOBEKTOB I'pakJaHCKOI'O MPaBOOTHOIIEHUS. ['paxkaHe Kak CyObeKThI
rpaXkIaHCKOTO MpaBa. PU3NUECKUe U IOPUAMYECKUE JIUIA: TIOHSITHE, IPU3HAKHY, KIacCU(PUKAIIHSL.
IOpunnueckue daxrol. [IpaBo cobctBeHHOCTH. [ToHsITHE aBTOpCKOTO MpaBa. IIoHATHE MaTEHTHOTO
npaBa. llonsarue wuHTeIeKTyabHOU cobOcTBeHHOCTH (MC) W HCKITIOYMTENBHOTO TpaBa.
Knaccudukanus MC. Cuctema npaBoBOi OXpaHbl HHTEIUIEKTYaJIbHOM COOCTBEHHOCTH, aBTOPCKUX
Y MIATEHTHBIX TPaB.

[Tonatue xo3stiicTBeHHOro (MpeANpPUHUMATENBCKOro) mpasa. [IpenMeT Xo3siiicTBEeHHOrO
(mpeanprUHUMATENbCKOTO) IpaBa, MPU3HAKU, METOJbl IMPaBOBOro peryiaupoBaHus. llonsarue
XO35IICTBEHHON U MPEAIPUHUMATENBCKON JEATEIBHOCTH.

[IpaBoBO€ perynnpoBaHHe CeMENHHBIX OTHOIIEHUH. 3aK/IIOUEHUE U MpeKpalleHue Opaka.
[IpaBa n o0s3aHHOCTH ponuTeneil u aereid. AnumeHTbl. POopMBbl BOCIUTaHUS JETEH, OCTaBIINXCS
0e3 MoneYeHus poIUTENEeH.

[Ipeamer u MeTO TPYAOBOIO IIpaBa. TpyI0BOM JOTOBOP: IIOHATHE, CTOPOHBI, COACPIKAHUE.
Pabouee Bpemst. Bpems ornbixa. Tpynossie criopsl. Jlucuuninuza Tpyia.

IlonsTne m wncrokm koppynuuu. HopmatuBHoe omnpeznenenue koppynuuu. IIpuumnel
pacnipocTpaneHust koppyniuu. Hakasyemble n HeHakazyemble (HopMbl Koppynuuu. CKpBITHIE
(maTeHTHbIE) (GopMbl KOppynuuu. DopMbl KOppyHUMU-TIpecTyIuieHus. PopMbl KOppYNLUH-
npoctynka. @opMbl MOJUTHYECKOW Koppynuuu. HopmaTuBHBIE NpaBOBBIE aKThl B cdepe

npoTUBOJEHCTBUA Koppyniuu. DenepanbHbii  3akoH ot 25.12.2008 Ne 273-®3 «O
MPOTUBOICHCTBUN KOPPYTIIIHN.
4. O0beM yueOHOH TUCHHIJIMHBI
Bunsl yueOHoit paboThI B 3agyernbix | B akazmem.
eAMHULIAX yacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IIAHY 3,0 108
AYIUTOPHbIE 3aAHSITHS: 0,9 32
Jlextu (JI) 0,45 16
ITpaktrueckue 3ansatus (113) 0,45 16
CamocrositesibHas padora (CP): 2,1 76
Buj koHTpOJIS: 3a4eT / IK3aMeH 3a4yer

Bunsl yueOHoit paboThI

B 3aueTHBIX

B actponom.

SIMHATIAX gJacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3,0 81
AyIUTOpPHBbIE 3aHATHS: 0,9 24
Jlexumu (JI) 0,45 12
ITpaktrueckue 3ansatus (113) 0,45 12
CamocrositesibHas padora (CP): 2,1 57
Buj koHTpOJIS: 3a4eT / IK3aMeH 3auer

AHHOTanus padoveil NPOrpaMMbpl JUCHUIJIMHBI
Teopusi BeposITHOCTE U MATEMATHYECKASI CTATUCTHKA B PAIIMOHAJIBHOM MCII0JIb30BAHUU
CbIPbeBbIX M JHepreTudeckux pecypcon (b1.B.03)

1. lean u 3aaa49u JUCUUIJIMHBI

Lenbro TMCIMITIIMHEI SBIETCS (GOPMUPOBAHUE Y CTYACHTOB CUCTEMbI OCHOBHBIX ITOHSTHH,
HCIIOJIB3YEMBIX I IOCTPOSHUS BaKHEUIINX MATEMATHYECKUAX MOJIENIEH, U YMEHUS UCIIOJIb30BaTh

MAaTCMaTUYCCKNUEC MCTOAbI JJIS1 OITMCAaHUA PA3JIMYHBIX ITPOLCCCOB.

OCHOBHBIMH 3aaa4yaMi JUCHUIIINHBI, PCIICHUC KOTOPBIX o0ecreynBaeT JOCTHIKCHHUC

1eJTH, SBIISIOTCS:
¢dopMupoBaHHE TIOHMMAaHHS 3HAYUMOCTH
€CTECTBEHHOHAYYHOM 00pa30BaHMU OaKaiaBpa;

MaTeMaTHYECKON

COCTaBJIIIONIEN B



O3HAKOMJIGHHE C CHUCTEMOH MOHATHH, MCIONIB3yEeMbIX [UIs OINUCAHMSA Ba)KHEHIIUX
MaTeMaTHYECKUX MOJENIEH U MaTEMAaTUYECKUX METO/I0B, U X B3aUMOCBSI3bIO;

O3HAKOMJIEHUE C TPUMEPAMU IPUMEHEHUSI MaTeMaTHYECKUX MOJIeNiel U METO/10B;

(¢bopMHpOBaHHE HABBIKOB W YMEHHWH HCIIONB30BAaHHS MAaTEeMAaTUYECKUX MOZENEeH
MaTeMaTHYECKUX METOOB.

2. B pe3yabTare n3yueHus JMCUMILIMHBI 0aKaIaBp H0JKeH:

Oobnadamp cneayromMMU KOMIETEHIUAMM:

CIIOCOOHOCTBIO HCIOJIb30BaTh OCHOBHBIE 3aKOHbI €CTECTBEHHOHAYYHBIX AMCLMUILUIMH B
npoecCHOHATIBHON  AEATENbHOCTH, NPUMEHATh METOJbl MAaTeMaTH4YecKOro aHajliuza u
MOJICTTMPOBAHHMSI, TEOPETUICCKOTO U IKCIIepUMeHTaIbHOro uccienoBanus (OI1K-2).

TOTOBHOCTBIO  M3y4yaTb  HAy4YHO-TEXHHYECKYI0  HMH(pOpMalMIO,  aHaJIU3HPOBATH
OTEUECTBEHHBIH U 3apyOCIKHBII OMBIT 10 TeMaTuke uccnenoBanuii ([TK-13);

3Hamb:

- OCHOBBI TEOPUU BEPOSITHOCTEN U MaTEMaTHUYECKON CTaTHUCTUKH;

- MaTeMaTHYeCKUe TEOPHUM M METOHbI, JIeKallMe B OCHOBE IOCTPOCHHUS
MaTEMaTHYECKUX MOJEIIEH;

- OCHOBBI IPUMEHEHMSI MATEMAaTUUYECKUX MOJIETIEN U METOJIOB.

ymembn:

- BBIOMpATh MaTEeMaTHYECKHE METOJbl, NMPUTOAHBIE JUIsl PEIIEHUS KOHKPETHOM
3a/1a4y;

- UCIIOJIb30BaTh MAaTE€MaTHUYECKHE TOHATUS, METOJbl M MOJENM JJs ONHCAHMS
pa3IMYHBIX MIPOLIECCOB;

- BBISBJIAITH MaTEMaTHUUECKHE 3aKOHOMEPHOCTH, JIEJKAILIUE B OCHOBE KOHKPETHBIX
IIPOLIECCOB;

- MCIIOJIb30BAaTh OCHOBHBIE METO/Ibl CTATUCTUUECKON 00paOOTKY TaHHBIX;

- MPUMEHSTh MaTeMaTHYECKHe 3HAHUS Ha MEXIMCIUIUIMHAPHOM YPOBHE.

BJIAJIeTh.

- OCHOBaMH  (pyHJaMEHTANbHBIX  MAaTeMaTHUECKUX TEOpUH U  HaBbIKAMH
HCIOJIb30BaHUS MaTEMaTHUECKOI 0 anmnapara;

— METOJaMH CTaTUCTHYECKON 00paboTKH HH(POPMAIIHH.

3. KpaTkoe conep:kanue JHCHUIIINHBI:

4 CEMECTP

1. Teopus BeposTHOCTEN. CyuyaliHble BEIMUNHBI U UX 3aKOHBI PACIIPEAEICHUS.

[Ipeamer Teopum BeposiTHOCTei. CirydaitHbie COOBITHA. [IPOTHBOIONOXKHBIE COOBITHSA.
HesaBucumbie coOwiTusa. OTHocuTenbHas yacToTa. Kiaccumueckoe ©  TeOMETPUYECKOe
ONpENIETICHUE BEPOSITHOCTU. OJIEMEHTAapHas TEOpPUsl BEPOATHOCTEH. MeTOoabl BBIUMCICHUS
BeposiTHOCTeW.  [IpocTpaHcTBO  sneMeHTapHBIX — coObiTuil.  Kimaccuueckoe — ompezaeneHue
BEPOATHOCTH. Aredpa COOBITHIA: TEOPEMBI O BEPOSITHOCTU CYMMBI COOBITHI, TPOTHBOMOIOKHBIX
COOBITHH, CyMMa BEpOATHOCTEHl HECOBMECTHBIX COOBITHH, OOpa3yloIUX MOJHYIO TPYIILY.
AKCHOMaTHYECKOE OIpeaesieHne BepOSITHOCTH. CTaTUCTUYECKOE OIPEIEICHUE BEPOSTHOCTH.
VYcnoBHasg BeposATHOCTh. TeopeMbl O BEPOSTHOCTU NMPOU3BEIACHUS 3aBUCUMBIX U HE3aBUCHUMBIX
coopiTuii. [lonmHas BeposiTHOCTH. [loBTOpHBIE McHbITaHus. Popmyna bepuymnu. JlokanpHas u
UHTEerpaibHas Teopemsl Myaspa-Jlamiaca. @opmyna Ilyaccona.

[TonsTue ciydailHOM BeIWYWHBI. J[MCKpETHBIE W HENPEPBIBHBIE CIy4YalHbIE BEJIUYHHBI.
3aKOH pacrpesesieHus CIydyaifHON BennuuHbl. DYyHKIUS paclpeiesieHus, €€ CBOWCTBA, rpaduk.
[InoTHOCTE pacrpenesieHusi HEMPEPHIBHON CIydYaiHOW BEIWYWHBI (TUIOTHOCTH BEPOSITHOCTH).
dopMyia 111 BEPOATHOCTH I10IIaJaHUs] HEIIPEPBIBHOM CIIy4allHOM BEJIMYUHBI B JAaHHBIM HHTEPBAJI,
BBIpaXCHHBIN Yepe3 INIOTHOCTh BEPOSITHOCTH, T€OMETpUUYECKUI cMBICT popMyJibl. BuHOMUaIbHOE
pacnpenenenue, pacnpeneneHue IlyaccoHa, paBHOMEpPHOE pacHpeesieHue, HOPMAJIbHOE
pacrpezeleHne, SKCIOHEHIIMAIBHOE PACTIPEIETICHUE.



2.MaremMaTHuecKasi CTaTUCTHKA.

[Ipenmer maremarnyeckoi craTucTuki. OCHOBHBIE 3a/1a4l MaTEMaTHUYECKON CTaTUCTHKU.
Bri6opounslii MeToz. Cratuctuyeckoe onucanue. BeiOopku. I'mctorpamMmma U MOJUTroOH 4acToT.
Cratuctuueckas (amnupudeckas) QyHKUUs pacnpenenaeHus. BeloopouHble XapaKTEpUCTUKU U UX
pacrpenenenus. CocrosrtenbHble, 3((EKTUBHbIE CMEIIEHHbIE U HECMEIICHHBIE OIICHKH
napamerpoB. CTaTUCTHUECKOE CPEHEE, CTATUCTUYECKAs! JUCTIEPCUsl U CTATUCTUYECKOE Cpe/iHEe
KBaJPaTUYHOE KAK TOUYEYHbIC OLEHKH HEW3BECTHBIX: MAaTEMaTHUYECKOI'O OKUAAHUS, TUCIEPCHUH,
CpEIHEro KBaJpaTUYHOI'O OTKJIOHEHHUA. JloBepUTEIbHbIE UHTEPBAIbl U MHTEPBAJIbHbIE OLIEHKH.
JloBepuTeNnbHbIE OLIEHKH HEU3BECTHOM BEPOSTHOCTH MO OONbLIMM BblIOOpKaM. JloBepurenbHas
OlICHKa MAaTE€MaTH4EeCKOro OKUJAHUS NpU HEU3BECTHOW aucrnepcuu. [loBepuTenbHas OIEHKA
CpEIHEro KBaJpaTHYHOTO OTKJIOHEHUs. TouHble BbIOOpOuUHBIE pactpeneneHus: CTelofeHTa (t-
pacnpenenenue), ®umepa-Cuenexopa (F-pacnpenenenue), Ilupcona (y>-pacupenencHue).
IIpoBepka cTaTUCTHYECKMX THUIOTE3. MaTeMaTHuecKue METOAbl MPOBEPKU CTAaTUCTHUYECKUX
TUIOTE3. DJIEMEHTHI TEOPUH KOPPEIALUH.

4. O0beM y4eOHOH TUCHHUILIMHBI

Bceero 4 cemecTp
Buabl yueOHoii paboThI 3au. e/ 3au4. ./
aK.yac aK.yac
Oo0masi Tpy10eMKOCTh AUCUUIJIMHBI 110 3/108 3/108
yueOHOMY IIaHY
AyIUTOPHBIE 3aHATHS: 1,3348 1,33/48
Jlexumu (JIek) 0,44/16 0,44/16
[Mpaktuueckue 3anstus (I13) 0,88/32 0,88/32
CamocrosiTeibHasi padora (CP): 1,67/60 1,67/60
Bun xoHTpoOJIS: 3ayer ¢
IK3aMeH/3a4eT OLIEHKOM
Bcero 4 cemecTp
Buabl yueoHoii pa6oThI 3a4. e/ 3au. e/
aCTPOHOM.YAC aACTPOHOM.HYAC
OO0mast Tpy10eMKOCTDb AUCHHUILINHBI 110 3/81 3/81
y4eOHOMY IJIAHY
AYyIUTOpPHbBIE 3aHSITHS: 1,33/36 1,33/36
Jlexumu (JIek) 0,44/12 0,44/12
[MpakTuyeckue 3ansTus (I13) 0,88/24 0,88/24
CamocrosiTtesnsHasi padora (CP): 1,67/45 1,67/45
Bua xonTpoas: 3ader ¢
IK3aMeH/3a4eT OLIEHK O

AHHOTanUsA padoyeil NPOrpaMmMbl AUCUUIIMHBI
Haueprarenbnas reomerpus (b1.B.04)



1. lean quCHUMIHHBI:

®opmupoBaHue U pa3BuTHe KomiereHIUil B coorBercTBUM ¢ DI'OC BIIO u
o0pa3oBaTenbHON MpOorpaMMoii, MPUOOPETEHNE CTYyICHTAMU 3HAHUN B 00JIaCTH HayepTaTEIbHON
F€OMETPUM U UWH)XXEHEPHOW TpauKH, OCBOECHHE OCHOBHBIX TIOJOXEHUN pa3paboTKu
NPOCKIMOHHBIX  YEepTEKeW, MNPUMEHSEMbIX B  MHXEHEPHOW  MpaKTUKE,  pPa3BUTHE
IPOCTPAHCTBEHHBIX NPEICTaBICHNUN, HEOOXOAUMBIX B KOHCTPYKTOPCKOW padoTe.

2. B pe3yabraTre M3y4YeHHs MCUMILUIMHBI O0y4alouuiics 10 MNporpamMmme
0akajJaBpUaTA J0JI/KEH:

Oobnadamp cneayromMMU KOMIETEHUIUAMM:

- CIIOCOOHOCTh K CaMOpPa3BUTHIO, MOBBIIIEHUIO CBOEH KBaJM(UKALMM MacTepCTBa
(OK-6);

- CIIOCOOHOCTh MCHOJIb30BaTh MPUKIIAIHbIE IPOrPAMMHBIE CPEACTBA NP PELICHUU
NPaKTUYECKUX 3a/1a4 NMPOo(HeCcCHOHAIBHON JesITeIbHOCTH, METO/AbI CTAaHAAPTHBIX UCIBITAHUHN 1O
OTIpeIeNIeHUI0 (PU3MKO-MEXaHMUECKUX CBOMCTB M TEXHOJOTHYECKUX TOKa3aTeleld MaTepruainoB 1
TOTOBBIX MAIIMHOCTPOUTENBHBIX W3JEJIUN, CTaHAAPTHBIE METOJbl HX HPOECKTHUPOBAHMS,
NPOTPECCUBHBIC METOIBI AKCILTyaTanuu u3aenui (IK-3);

- CHOCOOHOCTh  pa3pabaThiBaTh (Ha OCHOBE JIEHCTBYIOIIMX  CTaHAApPTOB)
TEXHUUYECKYIO JOKYMEHTAIHUIO (B RJIEKTPOHHOM BHUJE) JUISl PErJIAMEHTHOTO 3KCILTyaTallHOHHOTO
00CITy»XMBaHUsI CPEJCTB M CUCTEM MAIIHHOCTPOUTEIbHBIX Mpou3BoacTB (ITK-13);

- CHIOCOOHOCTh  pa3padaTbiBaTh  MNPOGKTHYHO M pabouyyl0  TEXHUYECKYIO
JOKYMEHTAIMI0 MAIIMHOCTPOUTEIBHBIX IMPOU3BOJCTB, OGOPMIISATH 3aKOHUEHHBIE MPOEKTHO-
KOHCTpyKTOpcKkue padotsl ([TK-14);

- CIIOCOOHOCTh Yy4YacTBOBATb B MEPONPHUATUSAX IO KOHTPOJIIO COOTBETCTBUSA
pa3pabaTbIBa€MbIX IPOEKTOB M TEXHUYECKOW JIOKyMEHTAallMM JACWCTBYIOLUIUM CTaHAapTam,
TEXHHYCCKUM YCIIOBHSM M APYTMM HOpMaTHBHBIM nokymeHTtam (TTK-15).

3Hamb:

OCHOBHBIE 3aKOHBl TE€OMETPUYECKOr0 (QOPMHUPOBAHUS, TMOCTPOCHUS U B3aUMHOTO
nepeceyeHust Mojiesiel TNIOCKOCTH U IPOCTPAHCTBA, HEOOXOAUMBIE /1JIS1 BBINOJIHEHUS

u YTEHUSl YEPTEXKEH KOHCTPYKIMM, pElICHHUE MO3UIMOHHBIX, METPUUECKUX 3ajad,
BBITOJIHEHHE Pa3BEPTOK MOBEPXHOCTEH; MpenMyIecTBa rpaguueckoro crocoda npeacTaBiIeHUs
uHdopmaruy; rpagudeckrue GopMbl, TPaMMATHKY;

ymemb:

BOCIPUHUMATh ONTHUMAJILHOE COOTHOIIIEHHE YacTeil W IIeIOr0 Ha OCHOBE IpaduuecKux
MoOJIeJIe, MPAaKTUUYECKU pPEATU3yeMbIX B BHJIE UYEPTEKEH KOHKPETHBIX IPOCTPAHCTBEHHBIX
00BEKTOB; MCIOJB30BATh YEPTEK, TEXHUUECKUN PUCYHOK IJs TpadHUuecKoro mpeicTaBlIeHuUs
TEXHUYECKUX pPEIIeHHH; ucnonb3oBath ctaHaaptel ECKJI, KOHCTPYKTOPCKYIO JOKYMEHTAIUIO
(4epTEXHYIO ¥ TEKCTOBYIO) B POM3BOACTBEHHOM, POEKTHON U HCCIEA0BATEIbCKOM paboTax;

énademp:

OCHOBHBIMHM TIOHATHUSMH, CBSI3aHHBIMU C TpadUUeCKUM IMpe/CTaBIeHHEM HH(pOpMAIUU
rpadUUecKUMU CIOcO0aMU pelIeHHs METPHUECKUX 33a7ad MPOCTPAHCTBEHHBIX OOBEKTOB Ha
yeprexax, METOIaMU MPOEIUPOBAHUS U N300pakeHUs MPOCTPAHCTBEHHBIX (OPM Ha MIIOCKOCTH
HIPOEKIINH.

3. CTpyKkTypa JHCUMILIHHBI

[Ipenmer HauepraTenbHON reomeTpuu. Buubl nmpoennpoBaHus. KOMIUIEKCHBIA 4epTex
TOYKM Ha 2 W 3 IUIOCKOCTH NpoeKiuil. CBsA3b CHCTEMBI IUIOCKOCTEM MPOEKUUN C CHCTEMOU
IIPSIMOYTOJIBHBIX KOOpAMHAT. KOMIUIEKCHBINM uepTex npsaMou. [IpsMble U MIIOCKOCTH, YaCTHOIO
nosioxkeHus. OnpeneneHue HaTypalbHOW BETUYMHBI OTpe3Ka. B3anMonpuHa ie:kHOCTh TOUKH U
npsiMoil. ['1aBHBIE TUHUU TUIOCKOCTU. B3ammHoOe pacrosioxkeHue AByX NpsiMbix. OmpeneneHue
BUJIMMOCTH HAa KOMIUJIEKCHOM uYepTexe. B3auMHoOe pacrosiokeHue NpsMor M IJIOCKOCTH, JABYX
I10CcKoCTeN. IlepneHauKyIsIpHOCTh NPSMOM M IUIOCKOCTH, ABYX IPSMBIX, JABYX IUIOCKOCTEH.
CrniocoOs1 mpeoOpa3zoBaHus KOMIUIEKCHOTO YepTexa. Crocod BpaleH!s] BOKPYT HPOEIUPYIOIINX
npssMbix. Crioco® BpalieHus BOKPYr MpsiMOil ypoBHs. IlnockomapaienbHOE TepeMelnieHHe.



Crioco6 3ameHbl IUIOCKOCTeH mpoekiuidl. OCHOBHBIE 33JayH, pelIaeMble CIIOCOOOM 3aMEeHbI
iockocTel npoekuuii. Kpusbie inHnu u noepxnoctu. O0pa3oBaHue, 3a1aHie U U300pakeHue
nosepxHocTeil. [loBepxHOCTH BpalleHus: KoHyc, cdepa, HMIUHIp, Top. Ilepeceuenue
MOBEPXHOCTH C INIOCKOCTHIO. [lepeceuenne moBepxHocTr ¢ nuHue. [lepecedenne moBepxXHOCTe.
Mertoa cekyuux mmiockocted. Ilepeceuenne moBepxHocTeil. MeToa KOHIEHTpUUYECKUX cdep.
Meton koHueHTpuueckux cdep. Meron skcueHTpuueckux cdep. AKCOHOMETpUUYECKHE

TIPOCKIIHH.
4. O0beM AUCHMILIMHBI M BUABI YU4eOHOi#i padoThI
Bunsl yueOHoi paboThI O6wem
B 3auerHbIx B akanemuueckux
eIMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCHHILIMHBI 110 Y4.IUIAHY 4,0 144
AYINTOpPHBIE 3aHITHS: 48/36 48
Jleximu (JIek) 16/36 16
ITpaktuyeckue 3ausatus (I13) 24/36 24
JlabopaTopHbie pabOThI 8/36 8
Camocrositesannas padora (CP): 96/36 96
Bua utoroBoro kKoHTpoJs: 3a4er ¢ OleHKOI - -
Bupl yueOHO# paboThI O06Bem
B 3auetHbIX B
eIMHUIIAX ACTPOHOMHYECKUX
Jacax
O0mas Tpya10eMKOCTh JUCHUILIUHBI 110 y4eO0HOMY 4,0 108
JIaHY
AYIUTOpPHBIE 3aHATHS: 48/36 48
Jlekiuu (JIek) 16/36 16
[Tpaktryeckue 3anstus (I13) 24/36 24
JlabopaTopHbie pabOThI 8/36 8
CamocrosiTeibHast padora (CP): 96/36 96
Bua uToroBoro KoHTpo.s: 3a4er ¢ OleHKOIi - -

AHHOTanus padoyeil NPOrpaMMspl JUCHUIJIMHBI
BoruucaurenbHasi MATEMATHKA VIS PALMOHATBHOI0 MCII0JIb30BAHNS ChIPbEBBIX H
Hepreruyeckux pecypcos (b1.B.0S)

1.1eab AMCUMIJIMHBI:

HAy4YUTh CTYJEHTOB TEOPETUYECKUM 3HAHMUSM U TNPAKTUYECKUM YMEHUSIM U HaBbIKaM
UCIIOJIb30BaHUSI  COBPEMEHHBIX  MAaTEMAaTHYECKMX METOJOB C IPHUMEHEHHEM IIaKeTa
MaTemaruueckux nporpamm MATLAB ans pemieHust HIMPOKOro Kpyra 3a1a4 BHIYHCIUTEIBHOM
MaTEeMaTHKH.

Ienpto HacTosIIEro Kypca sBIsSETCS OOydeHue ciymiareiaeidl COBPEMEHHBIM MeETOaM
pacueToB, pacueTHBIX MCCIIECAOBAHUM, aHAIN3a, ONTUMHU3ALUH [IPOLIECCOB MHKEHEPHBIX 3ajJau C
UCIIOJIb30BAaHUEM MaKeTa MaTeMaTudeckux nmporpaMmm MATLAB

3amayu Kypca:

o0yyeHHe CTYJCHTOB TEOPETHUECKUM METO/JaM BBIYUCIUTEIBHOH MaTeMaTHKH,
TEOPETUYECKMM OCHOBAM CO3JIaHMsI M OpraHM3allud KOMIIBIOTEPHBIX YEJIOBEKO-MaIlMHHBIX
CUCTEM pEIIECHUS HHKEHEPHO-PACUETHBIX 3a7ja4 METOIaMHU BBIUMCIIUTEIbHON MAaTEMAaTHKUY;

o0yueHHe CTYACHTOB MpPAKTHMYECKMM METOJaM  BBIUMCIUTEIBHOW MaTeMaTHKH,
TEOPETUYECKUM 3HAHMSM U NPAKTHUECKUM YMEHHSM U HaBbIKaM HCIIOJIb30BAHHS COBPEMEHHBIX
METOZ0OB M KOMIUIEKCOB IPOrpaMMHBIX CpPEACTB MJs pEIIeHUs 3aJady BbIYUCIUTEIbHOU
MaTeMaTHKH;



oOydyeHHE METOJaM U aJIrOpuTMaM BBIYUCIUTEIBHON MaTeMaTHUKH, MPAKTUYECKUM
HaBBIKAM UCIIOJIb30BAaHUSI COBPEMEHHOI'O MPOrPaMMHOTO 00€CTIeUeHHUS IJIsi PEUICHUST PACUETHBIX
3aJ1a4 BLIYMCIUTEIHHON MAaTEMATHUKH.

2.B pe3yJbTaTe 0CBOEHHMS JMCUUILIUHBI CTYIEHT J0JIsKEeH:

Oonadamp cneayromMMU KOMIETEHIUAMM:

- CIOCOOHOCTBIO HCIIOJIH30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUILIINH B
npohecCHOHANBHOM  AESITeTbHOCTH, MPUMEHSITh METOAbl MaTeMaTHMYeCKOTO aHaiu3a |
MOJICTTUPOBAHUS, TEOPETUICCKOTO U IKCIIEpUMEHTAITLHOTO HecaenoBanus (OITK-2;

- CHOCOOHOCTH MOJETHPOBATH SHEPro- M pecypcocOeperaromimue Mporecchl B
npowmeinuieHrocty (I[1K-16);

3namo:

° (UBUKO-XUMUYECKHUE MXUMHUKO-TEXHOJIOTHUYECKHNE 3aKOHOMEPHOCTH MPOTEKAHUS
MPOIIECCOB M3MEHEHHUsI arperaTHOTO COCTOSIHUS Mapo(ra3o)-»KUAKOCTHBIX CHUCTEM, PEaKTOPHBIX
MIPOLIECCOB U OCHOBHBIX MPOLIECCOB Pa3/IeICHUs XUMUYECKON TEXHOJIOTUH;

L4 MCTOABI U AJITOPHUTMbI KOMIIBIOTCPHOTO MOJACIIMPOBAHUSA OCHOBHBIX ITPOLECCOB
XUMHYSCKOM TEXHOJIOTHH M TEXHOJIOTHUCCKUX CXEM XUMHUICCKHIX IIPOU3BOJACTB,
L4 IMPUHOUIIBI IPUMEHEHUA METOAO0JIOTMHN KOMIIBIOTCPHOI'O MOACTIUPOBAHNUA XUMHKO-

TCXHOJIOTHYCCKUX IIPOLECCCOB IIPpU aBTOMATHU3WUPOBAHHOM HNPOCKTHPOBAHUKU U KOMIIBIOTCPHOM
YHpaBJICHUH XUMHUYCCKUMHU TPOU3BOJACTBAMMU.

Ymems:

o pemarh 3aJayd  KOMIIBIOTEPHOTO MOJENMPOBAaHUSA MPOLECCOB Mapo(raszo)-
KHUJIKOCTHBIX paBHOBECHH, aOcopOLuM, AUCTHWUIALNK, pPEKTUOUKAIUUM U HKUIKOCTHOM
9KCTPaKIUH;

o OPUMEHATH T[OJIyYeHHbIE 3HAHUS TPU  PEIIeHWH MNPAKTHUECKUX  3ajad
KOMIIBIOTEPHOTO ~ MOJICTTUPOBAHUSI  OCHOBHBIX  TPOIECCOB  XUMHYECKOW  TEXHOJIOTHUU
TEXHOJOTMYECKHX CXeM XUMHUYECKUX MPOU3BOJICTB.

Bnaoemo:

. METOJIaMU NPUMEHEHUS CTaHIAPTHBIX MaKeTOB MpHKIaIHbIX nporpamm (IIIII1) u
nakeroB Mojenupyroumx nporpamm (IIMII) ans moxenupoBaHHs OCHOBHBIX IPOIIECCOB
XUMHUYECKON TEXHOJIIOTUNN TEXHOJIOTHYECKUX CXEM XUMUYECKUX ITPOU3BOJICTB.

3. KpaTkoe coaep:kanue qUCHUILINHBI:

Beenenne. Ilenm u 3amaum  kypca. KpaTkuii HMCTOpUYECKMH O4YEpK Ppa3BUTHUSA
OTEUYECTBEHHON U 3apyOeKHOIN BBIYUCIUTENBHON MaTeMaTuku. OCHOBHBIE ATAlbl pa3pabOTKH U
peaM3aiyu aJropuTMOB Ha KOMITBIOTEpaX.

Monyns 1. BeruucnurensHas MatemaTika. OCHOBHBIE 3Tallbl: pa3padoTKa U peanu3aius
aIrOpuUTMOB Ha KomrmbioTepax. Cuctema kommbioTepHoil mMaTtematuku (CKM) MATLAB nns
pellIeHus 3a]1a4 BBIYUCIUTEILHON MaTeMaTHKH.

Tewma 1.1. Coznanue M-iporpamMm ¥ OCHOBHEIE oriepaTopbl M-s3bIka porpaMMUpPOBaHUS
MATLAB. BapuanTsl cTpykTypsl iporpamm Ha MATLAB.

Opranusanus padouero crona DesktopLayout;

Ocuosusle oneparu B CommandWindow;

OcHosuble oneparuu B Editor;

JIuHeiHo opraHW30BaHHAs MIporpaMMa (alropUTM);

BerBiieHuss ¢ OgHWM YCIIOBHEM, HECKOJBKHMHU YCIOBHSMH, BIIOKEHHBIC, CO CITUCKOM
ycroswuii. if, switch; norudyeckue onepanuu and, or, not;

[{UKIIBI CO CHETYMKOM, C MPEAYCIOBHUEM, C TMOCTYCIOBUEM, C MPEPHIBAHUEM MOJHBIM U
HpepbIBAHUEM YaCTHYHBIM, C 33J[aHHBIM IIIarOM CUETYHUKA, C OTACIBHBIM OTCYETOM HTeparuii; for,
while, break, continue; ¢ Bei3oBoM (yHKIMiT; ¢ Auanorom c mons3osaresnieM B CommandWindow
U B CIICIMAJILHBIX IUAJOTOBBIX OKHAX;

Tema 1.2 CrammaprHele M HecTaHmapTHble GVYHKIHAU M-s36IKa IpOrpaMMHUPOBAHUS U
ocHoBHbI¢ pemmaTenu (Solvers) MATLAB.




dyukmu ¢ rpaguIeckuM BBIBOJOM pe3yibpraToB; plot, subplot, surf, mesh, polar;

DyHKITUH ¢ YUCIOBBIM BBIBOJIOM pe3ynbraTtoB B CommandWindow;

OYHKIIMH C 3alUCHI0 PE3yNbTATOB B (aili;

OyHKIWH, BIOKEHHBIC B TJIABHYIO (YHKITUIO;

OYHKINH ¢ IEPEMEHHBIM YUCJIOM apTyMEHTOB;

OYHKIIMHU, BBI3BIBAIONINE IPYTYIO (DYHKITHIO, UMs KOTOPOU MepeaaHo Kak apryMEHT;

Monyne 2. Bektopel u Marpuimbl. CHcTeMa TUHEHHBIX anreOpandecKux ypaBHEHUI
(CJIAY).

Tema 2.1. OOpaTHas MaTpuLa. YMHOKEHNE MATPHIL.

Omeparop inv;

Omeparopsistreat, int2str, numa2str;

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

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

Omnepatops! rand, linspace, logspace, repmat;

Omnepatops! Size, det, trace, norm;

Tema 2.2. Meton I'aycca. MeTon pOCTEIX MTEPALIHIA.

Omneparopsi linsolve, rank, eig;

Tema 2.3. O0YCIOBIEHHOCTL CUCTEMBI. Ynci0 00yCI0BICHHOCTH.

Omnepatops! cond, rcond;

Monyne 3. OOpaboTka pe3ylbTaTOB H3MEpPEHUs OJHOW BeNWuUWHBL [lpubnrkeHue
byHKIIUN

Tema 3.1. Kpurepuii CThIOCHTA.

Omnepatopsipolyfit, polyval;

Tema 3.2. AnnpoxcuManus.

Omneparoplsqcurvefit;

Tema 3.3. IHTEpOOIAIIHSL.

Omneparopsrinterpl, linear, spline, nearest;

Monynb 4. UncneHHOE HHTETPUPOBAHUE

Tema 4.1. MeToabl IpSIMOYTOJILHUKOB

OmnepaTopsisum, mean;

Tema 4.2. MeToasl Tpaneui

Omnepatoptrapz;

Tema 4.3. MeTon Cumriicona

Omnepatopquad, int;

Tema 4.4. Meton HrroToHa-Koteca 8 mopsiika

Omneparopquads;

Monayns 5. YpaBHEHHE C OJTHUM HEU3BECTHBIM

Tema 5.1. MeToa nelIeHMs IMOTOIaM

Omneparopsiconv, deconv, polyval, polyder;

Tema 5.2. MeToJ1 KacaTeIbHBIX

Omnepatops! roots, poly, fzero;

Monynb 6. CucremMa HETMHEWHBIX YpaBHEHUN

Tema 6.1. Meron HeroTona-Padcona

Omnepatopsisolve, diff, subs;

Tema 6.2. MeToa IPOCTHIX UTSPAIUHA.

Omnepatopsr sSimplify, collect, pretty;

Monayns 7. OnHOMEpHas ONTUMU3ALMS

Tema 7.1 MeTobl OTHOMEPHONH ONTHUMHU3AIINU

Omneparopsifminbnd,;

Monynb 8. MHOromMepHas ONTUMHU3ALHS

Tema 8.1 MeToabl MHOTOMEPHOM ONITHMM3AIINHT

Omneparopsifminsearch, linprog, fmincon;




Monayns 9. luddepennpanbabie ypaBHEHUS

Tema 9.1 Metonsl perieHus anuddepeHanbHbIX YPABHEHUN.

Omneparopsidsolve, diff;

3akmoucHue. 3aKII0YUTEIIbHAS JICKO M 110 TOABCACHUIO UTOT'OB KypcCa.

4. O0beM AUCHMILVIMHBI U BUbI Y4eOHOH padoThl

O0Bem
Bun y4e6noii paGoTsI B 3aueTHBIX B akagemuueckux
CIMHATIAX Jacax
OO0masi Tpy10eMKOCTb THCIUIITHHBI 3 108
10 Y4eOHOMY IJIAHY
AyJAUTOpPHBIE 3aHATHSL: 0,89 32
Jlexun
JlabopatopHbie pabOThI 0,89 32
CamocrositesibHas padora (CP): 2,11 76
[ToxroroBka K 1abopaTopHbIM paboTam 1,055 38
CaMocTosiTeNIbHOE U3YUYEHHUE PA3/IEIO0B Kypca 1,055 38
By MTOroBOro0 KOHTPOJIS: 3a4eT / IK3aMeH 3auer
O6bem
Bun yuebHoit paboThl B 3aueTHBIX B
eIMHUIIAX ACTPOHOMHYECKUX
gacax
OO0mas TPy10eMKOCTb THCIIATLTHHBI 3 81
10 y4eO0HOMY ILIAHY
AYJIUTOPHBIE 3aHATHSI: 0,89 24
Jlexnuu
JlaGopaTopHble pabOoThI 0,89 24
CamocrositesibHasi padora (CP): 2,11 57
[ToaroroBka K 1abopaTopHbIM paboTam 1,055 28,5
CamocTosITeTbHOE H3YUYCHHE Pa3/IesoB Kypca 1,055 28,5
By MTOroBOro KOHTpOJIsA: 3a4eT / IK3aMeH 3auer

AHHOTanus padoyeil NporpaMMbl JUCHUIJIMHBI
OcHoBbl MeHemkMenTa 1 MapkeTunra (b1.B.06)

1. eanb aucMnIMHbI

MOJyYeHUE CHUCTEMBbI 3HAaHUN O 3aKOHOMEPHOCTAX (PYHKIMOHUPOBAHUS MPEANPUATUH B
CHUCTEME HAIIMOHAJIbHOW 3KOHOMHKH, MPEACTaBICHUN B 00JACTH MEHEI)KMEHTA U MApPKETHHTA,
BKJIIOYAsi METOJJOJIOTUYECKUE OCHOBBI U 3aKOHOMEPHOCTH, (DYHKIIMU, METObI, OPTaHU3alIMOHHbBIC
CTPYKTYpPBI, OPTraHU3aIMIO MPOIIECCOB, TEXHUKY M TEXHOJOTHIO MEHEKMEHTAa U MapKETHHTa B
YCIIOBUSIX PBIHOYHON SKOHOMHKH; 3aJI0)KEHHE OCHOB TMPOdECCHOHATBHONW AeATeIbHOCTH
OaxanaBpoB.

3amaun JUCITUTITNHBI:

- IpUOOpETeHUE CTYICHTaMH 3HAHUM OCHOBHBIX TOJIOKEHUN TEOpUH MEHEHKMEHTa U
MapKeTHHra M YMEHHMHA NPAaKTHYECKOTO HCIIONb30BAHUS WX B YIPABICHUH XUMUYECKUM
PEIIPUITHEM;

- OBJAJICHWE CTYJCHTAMH OCHOBHBIMHU METOJaMH pEIICHHs YIpPaBICHYECKUX 3a/ad,
YMEHHUH UACHTH(DHUKAIIMH MAapPKETHHTOBBIX ACIIEKTOB MPOOJIEeM MEHEKMEHTA, a TAaKXKe PEIICHUS
yHIpaBIeHYECKUX MPOOJIeM CPeICTBAMU MapKETHHTa;

- TMOJy4YeHHUE 3HAHUW KOHKPETHBIX TPHUEMOB IO OOCCIEUYCHHI0 W TOBBIIICHUIO



3¢ (HEeKTUBHOCTH YIIPABICHYECKOM NEATEIBHOCTH KOMITaHUH, (OPMUPOBAHUE OCHOBHBIX HAaBBHIKOB
HOJIFOTOBKH MAapKETHUHIOBBIX PELICHUI.

[Iporpamma paccunTaHa Ha H3y4YeHHE Kypca B TeYeHHE OJHOro cemectpa. Kypc
3aKkaH4MBaeTcad 3aueToM. KOHTpoib ycneBaeMOCTH CTYJIEHTOB BEAETCA IO MPUHSATOW B
YHUBEPCUTETE PEHTHUHTOBOM CHUCTEME.

2.B pe3yabTaTe 0CBOCHHMS JUCHUILINHBI CTY/ACHT J0JIKEeH:

Osnademyp CrenyrOIUMHA KOMIETEHIHSIMHU:

- CHOCOOHOCTh UCTIOJIb30BATh OCHOBBI 5KOHOMUYECKHUX 3HAHUH B pa3InYHbIX chepax
xusHenestensHoctu (OK-3).

- CIIOCOOHOCTh HCIOJIB30BaTh 3JIEMEHTHI 3KOJIOT0-3KOHOMHYECKOIO aHajiu3a B
CO3JIaHUM PHEPro- u pecypcocdeperaronux rexHonorui (I1K-8).

B pesynbraTte ocBoeHus JUCHUIUIMHBI «OCHOBBI MAapKETHHTa W MEHEKMEHTa»
oOyJaromiuecs JOKHBI:

3uamo:

- MPUHIMIBL  COCTABIICHUS TEXHHYECKOH JOKyMeHTarmuu (TpadukoB pabdor,
WHCTPYKIIMH, TITAHOB, CMET, 3a5BOK Ha MaTepuaibl 1 000py/I0BaHUE) U JP.;

- TEOPETUYECKHE OCHOBBI M METO/IbI BEIPAOOTKH LI€JIeH U cTpaTeruu Ou3Heca;

- MPUHIMIBI MOATOTOBKU JTOKYMEHTALIMU JJII CO3/IaHUS CUCTEMBl MEHEIKMEHTa
KaueCcTBa MPEIIPUITHUS;

- METO/Ibl U TEXHOJIOTHH MPUHATHS U peall3allii yIpaBICHUECKUX PELICHH.

Ymemos:

- COCTaBIIAITh 3asBKU Ha 000PYOBAHUE;

- pa3pabaTbIBaTh TEXHUYECKYIO JTOKYMEHTAIIHIO;

- MIPUHUMATD YIPaBIECHUYECKHE PEIICHUS U OPTaHU30BbIBATh UX BBITIOJHEHHUE;

- cobupaTh, 00padaThIBaTh U UCMOJIB30BATh YIIPABICHUECKYIO HH(OPMAIIHIO;

- paboTaTh ¢ ynpaBiIeHUYECKON JOKyMEHTAIMEH, I0JIb30BaThCS 3aKOHAM, HOPMaMHU U
npaBUjIaMu aAMUHUCTPATUBHOMN IESTENbHOCTH;

- pacnpenensTh 00s13aHHOCTH M OTBETCTBEHHOCTB;

- MCIIOJIb30BaTh METObI MOTHBALIMH [IEPCOHAIA;

- KOHTPOJIUPOBATh U PETYJINPOBATH UCIIOJIHEHUE TJIAHOB.

Bnaoemp:

- HaBbIKAMHU MPUMEHEHHS ONTUMAJbHBIX MOAXOAOB JUIsl AMATHOCTUKH M aHAJIM3a
PBIHKA;

- METOJIJaMHU PyKOBOJICTBA IEPCOHAIIOM;

- UHCTpyMeHTaMu 3 (HEKTUBHOTO yIPaBICHUS MPEANPUITHEM.

3. KpaTkoe cofep:kanue IUCUUIIUHBI

Mogyne 1. OCHOBBI ynpaBlIeHHs NPEANTPUATHEM

1.1 Beenenwue. [Ipeamer, MeTo U coaepkaHue TUCHUTLINHBI « OCHOBBI MEHEIKMEHTA U
MapKeTHHra». Teopus yMpaBleHUs: YyMpaBieHHE KaK MOTPEOHOCTh W Kak (akTop ycmexa
JeSTENIbHOCTH, CYIIHOCTh M COJAEpKaHHE YIpPAaBJIEHUS, MECTO TEOPUHU YIIPABJICHUS B CHCTEME
COBPEMEHHBIX 3HaHWM, crnenuduka ynpaBiIeHYECKOW HEsTEIbHOCTH, COBPEMEHHBIE MPOOJIEeMbI
ynpasieHus. ['eHe3uc Teopuu yIpaBieHHs: YNPaBICHUECKUE PEBOJIOLUU, BO3HUKHOBEHHE
HAayYHOW TEOpHUM YIPABJIEHUS, UCTOKM M TEHIACHIMM Pa3BUTHS POCCHUMCKOrO YIIPAaBJICHUS.
3aKOHOMEPHOCTH M MPHUHLMIIBI YIPAaBICHUA: CYObEKTUBHbIE M OOBEKTHBHBbIE (DAKTOPHI B
yIpaBJiI€HUH.

1.2 Cucrema ympaBlieHUs TIpeANnpusiTHEM U ee cTpykrypa. OueHka 3¢ ¢eKTHUBHOCTH
ynpasinenus. Cucrema ynpaBieHUs: MOHATHE CUCTEMbI YIIPABICHMS, pacnpeneneHue QpyHKIuu,
MOJIHOMOYHUI U OTBETCTBEHHOCTH, MPUHIIUIBI TIOCTPOSHUSI CUCTEM yrpaBiieHus. LlenTpanu3zanus
U JCLECHTpaIN3alMsl YIpaBJICHUs, IEJIETMPOBAHUE IIOJHOMOYMI B IIpoLeccax YIPaBJICHUS.
OpraamzanonHas CTpykTypa U ee Buibl. OCHOBHBIE MOHATUS A(G(HEKTUBHOCTH YIIPaBICHUSI.
[Tokazarenu 3¢pPeKTUBHOCTH yIpaBICHHUSL.

Monaynb 2. OCHOBBI MEHEKMEHTA



2.1 Lenu B cucreme ynpasieHus. PazpaboTka crpareruii u miaHoB opranuzanuu. Llenu u
LeJIeTIoNIaraHie B YNpPaBICHUM: POJIb LIEIM B OpPraHM3alMM M OCYILECTBICHUM IPOLIECCOB
ynpaBileHus, Kjaaccuukaius Lene, HoCTpoeHHe IepeBa LieJieil; coueTaHue pa3Hoo0pas3us Lesei
U (QYHKIIUI MEHEHKMEHTa; CHCTEMa YIPABJICHHUS T10 LEJISIM; CTPATETHsl M TAaKTUKA YIPABICHHUS.
CymHocTh, NPUHIMIIBI U MeTOAbl IutaHupoBaHus. [Iporecc BbipaboTku cTpateruu. dopmbl
TEKYIIEro MJIaHUPOBAHUS.

2.2 TexHonorus pa3paOOTKW M NPUHATHS yNpaBIEHYECKUX pemeHuid. Pa3paborka
YOpPaBIEHYECKUX PpEUICHUM: TMOHATHE U KiIaccu(uKalus yNpaBICHUYECKUX  PELICHHH,
OCHOBOIIOJIATalOIIUE DJJIEMEHTBl JEATENBHOCTH, YCIOBUS W KPUTEPUU MPUHATUS PELICHUH,
OpOLECC MU MOJEIM MPHUHATHS YIPaBIECHUYECKUX pELIEHUH, pealn3anus yNpaBIeHUYECKUX
peIIeHU.

2.3 BnacTb B cucTeMe ynpaBjeHUsl. JUAEPCTBO U CTHIIb ypaBieHus. OTHOLIEHMSI BIaCTU
B CHCTEME YINPABICHUS: IMOHATHE M TUIOJOTUS BIACTH; BJIACTb W aBTOPUTET MEHEDKEPA;
NpU3HaKK, (AKTOPBl W TPOSIBICHUS HEYNPABISIEMOCTH; WCTOYHMKH BIIACTH B YIPABICHUU
OpraHM3alyell; MapTHEPCTBO B MPOLECCAX MEHEKMEHTa. JIMaepcTBO M CTWIIb yIpPaBIICHUS:
nporecchl  (OPMHUPOBaHMUS ¥ OCHOBHBIE COCTaBISIONIME JIMAEPCTBA, (QOpPMaIbHBIE U
HeQopMabHbIe (AKTOPHI JIMAECPCTBA, NPOSIBICHUE JIUAEPCTBA B CTUJIC YIPABICHUS, TCHICHLUS
pa3BUTHA CTUIISL YIIPABICHUS.

2.4 MoOTHBallMOHHbIE OCHOBBI YNpaBJIeHUs U KOH(IUKTH. MOTHUBAIMs AEATEIBHOCTU B
YIpaBIE€HUU: MOTUBBI JESATEILHOCTH YEJIOBEKA U MX POJIb B YNPABICHUH, OCHOBHBIE MOHATHS U
JOrMKa Ipolecca MOTUBAlMM, (GakTopbl (GOPMHUPOBAHUS MOTHBOB TPYJa; MCIIOJIb30BaHHE
MOTHUBAIIMHM B TPAKTHKE MEHEPKMEHTa; (PakTopbl 3PPEKTHBHOCTH MOTHBALMH; COBPEMEHHBIE
KOHLIETIIMM MOTHBaLMU. ['pynmoBas AMHAMUKa U KOH(DIUKTHI: POjib PyHMbl B MOBEACHUH U
JeSITeIbHOCTH YeJIOBeKa, (OPMHUPOBAHUE TPYII, B3aUMOJCHCTBUS B TPYNIE U B OpraHU3aINu;
BO3HUKHOBEHHUE, MPOSBICHWE M PA3HOBUJHOCTH KOHQIIMKTOB, BIUSHHE KOHQUIMKTOB Ha
yIpaBi€HUE.

Moayns 3. OCHOBBI MapKETHHTA.

3.1 MapkeTHHT Kak CUCTEMa YIIpaBJICHUs, pErYJIUPOBaHUS U U3y4eHHUs pbiHKA. [loHsATHE
MapKETHHIa, IIPOMCXO0KICHUE U CYIIIHOCTh MAPKETHUHIA, eI MapKeTuHra. OCHOBHBIE ITPU3HAKU
MapKETUHIOBOro cTuis yrnpasieHusd. Konnenmuu mapkeruHra. OCHOBHBIE BHUJbI MapKETHHIA.
MapxkeTuHroBas cpefa.

3.2 Kommnekc mapkeruHra. OCHOBHbIE MapKETHHIOBbIE MHCTpYMEHTHL. Cozep:kaHue U
npolecc ynpapiieHUs MapkeTMHroM. OCHOBHbIE (YHKLIMH MapKeTHHra. ToBapHas, LI€HOBasd,
cOBITOBas 1 KOMMYHHKAIIMOHHAsI OMUTUKH (pupmbl. ToBapHbie cTpaTernu. Pa3paboTka HOBBIX
TOBapOB.

4. O0beM y4eOHOH JUCHUILIMHBI M BUAbI Y4eOHO#l padoThl

Bun yue6HO# paboThI B 3a4yernnix | B aKajeM.
eIMHUIAX yacax
O0mas TpyA0eMKOCTh JTHMCIUILTHHBI 2 72
AyIUTOpHBIE 3aHATHS: 0.9 32
Jlexun 0,45 16
[TpakTrueckue 3aHATHSI 0,45 16
CamocrosiTesibHas padoTa: 1.1 40
CamocTosiTeIbHOE U3YUYECHHE Pa3/IeJI0B JUCIUILIUHbI 1.1 40

By nTOroBoro KOHTpOJIsi: 3a4eT - -

Bun yuebnol paboThl B 3auernsnix | B actpoHoMm.
eIMHULAX yacax
O0mas Tpy10eMKOCTh JTHCIUILTHHBI 2 81

AYIUTOPHBIE 3aHSATHSI: 0.9 24




Jlexnu 0,45 12

[TpakTrueckue 3aHATHSI 0,45 12
CamocrosiTeibHass padoTa: 1.1 30
CaMOoCTOsITEeIbHOE H3YUYCHHUE PA3/ICTIOB TUCIIUILUIMHBI 1.1 30

Bua nTOoroBoro KOHTpoOJIsi: 3a4eT - -

AHHOTanus padoyeil mporpaMMbl y4eOHOH JUCITUNJIMHBI
MarepuajioBeeHHEe U 3a1HUTA OT KOPPO3UM /ISl JHEPro- U pecypcocldeperarmmx
npoieccoB xumnueckoii Texnosnoruu (b1.B.07)

1.1ean TUCHUIIHHBI:

-M3y4YE€HHE OCHOBHBIX TPYII MaTE€pPUAIOB, HCIOJIb3YEMbIX B XUMHUUYECKOW TEXHOJIOTHH,
He)TEXUMUU U OMOTEXHOJIOTUH, MX CBOMCTB U 00JacTell MpHUMEHEHHUS,

- mnpuoOpeTeHne CTyJeHTaMH 3HAaHUMN, HEOOXOAMMBIX JIJII CAMOCTOSITEILHOTO PEIICHHS
BOIIPOCOB, CBS3aHHBIX C BEIOOPOM MaTepHasoB Il 00OPYIOBAaHUS XHMHUYECKHUX IMPOU3BOJICTB C
Y4E€TOM YCJIOBUM AKCIUTyaTallid, a TAKXKE C MO3UIUN PAllMOHAIIBHOTO UCIIOJIb30BAHUS CHIPHEBBIX
Y DHEPIEeTUYECKUX PECYPCOB.

-moiny4yeHue wuHGoOpManmuu O (GUINYECKON CYIIHOCTH SIBICHHN, TPOUCXOISAIIUX B
MaTepHuaiax, UCIoJIb3yeMbIX B XMMHUYECKON TEXHOJIOTHH, HEPTEXUMUU U OMOTEXHOJIOTHH;

-YCTaHOBJIEHHE 3aBUCUMOCTH MEX]y COCTaBOM, CTPOECHHEM U CBOMCTBAMH MAaTE€pHUaJOB,
HCITOJIB3YEMBIX B XMMUYECKON TEXHOJIOTHUH, HEYTEXUMUN U OMOTEXHOJIOTHH.

2. B pe3yabrare wu3y4YeHHs JUCHUIVIMHBI O0y4YalOIIMiiC MO Mporpamme
0akajiaBpUAaTa J0JIKeH:

Oobnadamp cneayomUMI KOMIETEHITUSIMHU:

- CITOCOOHOCTBIO HMCTIOJB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX AUCITUIUINH B
po(heCCHOHANLHOW  JICITETbHOCTH, MPUMEHSITh METOJbl MATEeMAaTHYECKOTO aHaiwm3a |
MOJICITHPOBAHHS, TECOPETUIECKOTO M SKCIIEpUMEHTaIbHOI0 MccieaoBanus (OIIK-2);

- CIIOCOOHOCTBIO Y4YacCTBOBAaTh B COBEPIICHCTBOBAHUU TEXHOJIOTHYECKUX IMPOIECCOB C
MO3UIIUHA YHEPro- U PECypcocOepeKeHUsI, MUHIMHU3AIMKA BO3CHCTBUS Ha OKPYXAIOUIYIO CPEeay
(IIK-2);

- CIIOCOOHOCTHIO UCITOJIH30BAaTh HOPMATHUBHBIE JOKYMEHTHI TT0 KAYECTBY, CTaHIapTH3AIINHI
U cepTudukanuu npoaykros u usaenui ([1K-4);

- TOTOBHOCTBHIO OOOCHOBBIBATh KOHKPETHBIC TEXHHUECKHE pEIICHUs NpH pa3padoTKe
TEXHOJIOTHUECKHUX IMPOIIECCOB; BHIOUPATh TEXHUUECKUE CPEJICTBA U TEXHOJOTHUHU, HAIIPABICHHBIC
Ha MUHUMH3AIMIO aHTPOIIOI€HHOTO BO3AEUCTBHUS Ha OKpysKarornyio cpeay (ITK-5);

3namop:

-Knaccu(ukamuio, CTPYKTypy, COCTaB U CBOMCTBA MaTepHaliOB, HCIOIB3YEMBIX B
XUMHUYECKOH TEXHOJIOTUU, HEPTEXUMUU U OMOTEXHOJIOTUH,

-MapKHUPOBKY MaTEpPHaIOB, UCIOJIb3YEMBIX B XUMHUYECKOH TEXHOJOTHH, HEPTEXUMHUH U
OMOTEXHOJIOTHH, IO POCCUICKUM U MEKIyHAPOIHBIM CTaH/IapTaM;

-OCHOBBI KOPPO3UU METAJJIOB, PUHITUITBI U METOIbI 3alIUTHI OT KOPPO3UHU;

-IpUMEHEHUE MaTepuajgoB, C TO3ULUNA DHHEPro- U pecypcocOepexeHuss MNpu UX
nepepaboTke;

-OCHOBHBIC KOHCTPYKIIMOHHBIE W (DYHKIIMOHAJIBHBIE MaTepUalbl, NPUMEHSEMBIC B
XUMUYECKON TEXHOJOTUH, He(PTEeXUMHUH U OMOTEXHOJIOTHH;

Ymems:

-aHAIM3UPOBaTh (PUBHKO-XMMHUYECKHE M MEXaHWYCCKHE CBOMCTBA MaTepHaOB, HX
KOPPO3HUOHHYIO CTOMKOCTb U TEXHOJIOTMYHOCTH;

-1o100paTh KOHCTPYKIIMOHHBIA MaTepuan g XHUMHKO-TEXHOJIOTHYECKOTO Ipoliecca C
Y4eTOM METOJOB 3alllUThl OT BO3MOXKHOTO BO3JIEUCTBUS TEXHOJOTHYECKOM Cpelbl H
PalMOHAIBHOTO MCTIOIb30BAHMS ChIPHEBBIX U YHEPTETUUYECKUX PECYPCOB .

Bnaoemo:



-IPOCTEHIIUMHU OMNEPALMIMU ONPEAEICHUSI CBOMCTB MAaTE€pUAlOB, HMCIOJIb3YEMBIX B
XUMHAYECKON TEXHOJIOTHH, HePTEXUMUHU B OMOTEXHOJIOTHH.

3. Kparkoe conepxxanue Q1 CHUIITTHHBI

MartepuanoBeieHue Kak Hayka: II€Jd, 33Jauyd W 3HA4Y€HHWE AMCLUIUIMHBL. 3HaueHHE
MaTepualoB B pPa3BUTUM XHUMHMKO-TEXHOJIOTMYECKHUX MPOLECCOB C MO3ULIUN D3HEPro- u
pecypcocOepekeHusl, MUHUMH3aI[MH1 BO3IEHCTBUS HA OKPYKAIOILYIO CPELY.

OCHOBHBIE IOHATHSI O CTPOCHUH, CTPYKTYpE U CBOMCTBaX MaTtepuanoB. MeToabl U3y4eHHs
CTPYKTYpPBI U CBOMCTB MaTEpHUAJIOB.

OU3NKO-XMMHUYECKHE OCHOBBI MaTEPUAIOBEICHHUS.

OcHOBBI Teopuu CIIaBOB. JlMarpaMmbl COCTOSIHUS CIUIAaBOB. TE€PMMHBI U ONPENIEICHHUS.
JmarpaMmbl — «COCTaB-CBOMCTBO». Pa30BbIi COCTAB CILJIABOB. 3aBUCUMOCTh MEK]ly CBOMCTBAMHU
CIUUIaBOB U TUIIOM juarpammsbl coctosinus. [Ipasuno H.C. Kypnakoga.

Metannnieckre MaTepuabl.

XKeneso u craBsl Ha ero ocHoBe. CTalld M YyTYHBI, X CBOWCTBA, 00JIACTh MPUMEHEHHUS,
MapKHUpOBKA.

JlnarpaMmbl  COCTOSIHUSL Kelle30-IIeMEHTUT. KoMIOHEHThl, (a3bl U CTPYKTypHBIE
COCTaBIISIFOIIUE CTaJIeH U OEeNbIX YYyTYHOB.

BnusiHue tepmuueckoil oOpabOTKM Ha MeEXaHHWYECKHE cBoOWcTBa crtanu. dusnueckue
OCHOBBI XUMUKO-TEpPMUYECKON 00pabOTKH.

[[BeTHBIE METAJJIBI M CIUIABBI HA MX ocHOBEe. OO0Ias XapakTepuUCTUKa U KilacCH(pUKanus
CILIaBOB.

OCHOBBI KOPpPO3UH METAUIOB. [ [pUHIIUIIBI 1 METO/IBI 3AILIUTHI OT KOPPO3UH.

XuMHueckasi Kopposusl. DIEKTPOXUMUYECKast Koppo3us. Kopposust MeTallsioB B yCIOBUAX
TEXHOJIOTMYECKUX Cpel XHMHUYECKUX HpOU3BOACTB. KOppO3MOHHOCTOHMKHME METAJUIMYECKUE
MaTepHuabl.

Matepuasbl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX COeIUHEHUH. OCHOBHBIE Pa3HOBUIHOCTH
IIPOMBILIUICHHBIX TIOJIMMEPOB U IIaCTMACC.

Pesunbl 00111€T0 HAa3HAUEHMS, CTIETIMAIbHbBIE PE3UHBI M O0JIACTH WX MIPUMEHEHHUS.

Jlakoxpacounsie matepuainsl (JIKM). OcnoBusie Buasl JIKM. Kpacku, naku, TpyHTOBKA,
HIMaTIeBKA.

Kepamnueckue matepuanbl. KOHCTpyKIIMOHHAsl, MHCTpyMEHTalbHasi M TEXHUYECKAs
kepamuka. Heopranmueckoe crekno. Kmaccudukanmsi cTexkon mo Ha3HA4eHUI0O W 00JacTu
npumeHeHus. Cutaisl. ['padut. Acobect. CBoicTBa U 00JaCTH IPUMEHEHUSI.

CMma3ouHble Macia, IIaCTUYECKUE CMa3Ku, TBEpAbIE CMa304yHble MaTepuasibl. CMa304HO-
OXJIQXAAOIIUE )KUJIKOCTH.

JIpeBecHbIe MaTepHAIbI.

Kommnosummonnsie wmarepuansl (KM). OOmas xapakTepucTHKa KOMITO3UIIMOHHBIX
marepuasioB.  JucnepcHo-ynpouennole KM, crnoucteie KM,  BomokHucteie  KM.
KoMno3unnonHele Marepuanbl Ha METaUIMYeCKOW M HemeTraunyeckod ocHoBe. CAII
(cmeueHHble  amOMUHUEBbIE MoOpowku). Kepamuueckue KOMIIO3ULMOHHBIE MAaTEpUalbl.
['uGpuiHbIE KOMITO3UIITMOHHBIE MaTEPHAIIBI.

7.9koHOMHUYECKH 000CHOBaHHBII BEIOOP MaTEpHANIOB I KOHKPETHBIX LIEJICH.

Bb160p KOHCTPYKIIMOHHBIX MAaTepHallOB IJii 00OpYIOBaHHs MPOM3BOACTB XUMHUYECKOM
NPOMBIIIJICHHOCTH, HEPTEXUMHM U  OHMOTEXHOJIOTHH.  ODKOJOTHYECKHE, DJHEpPro- u
pecypcocOeperaromie acreKkThl MaTepUaloOBEICHHS U 3alIUThl METAIJIOB OT KOPPO3HH.

4. O0bem y4eOHOH TUCHHILIMHBI

B 3aueTHBIX B akanewm.

Bunpl yueOHOI paboThI eIMHULIAX yacax
OO6masi Tpy10eMKOCTh JUCIHHIJIMHBI M0 Y4e0HOMY MJIaAHY 3 108
AyIuTOpHBIE 3aHATHS: 1,3 48

Jlextuu (JIek) 0,9 32




[Tpaktuueckue 3anstus (113) 0,4 16

Camocrositesnnasi paéora (CP): 1,7 60
Pedepar 0,6 20
CaMOCTOSTETbHOE H3YYCHHE PA3/ICIOB JUCITUTUIHHBI 1,1 40
BuakoHTpoJisi: 3a4eT / IK3aMeH - 3a4eT

B 3aueTHpix | B actpoHOM.

Buasl yueOHoI paboThl €IMHULIAX qacax
O0mas TpyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY ILIAHY 3 81
AyAUTOpHBbIE 3aHATHS: 1,3 36
Jlextmnm (Jlek) 0,9 24
[Tpaktuueckue 3anstus (113) 0,4 12
CamocrositesibHas padora (CP): 1,7 45
Pedepar 0,6 15
CaMocTOATEIbHOE N3YUECHHE PA3AEIOB IUCLIUILIMHbI 1,1 30
BuakonTpoJsi: 3a4eT / 3K3aMeH - 3auer

AHHOTanus padoveil NPOrpaMMbpl JUCHUIIMHBI
HNucTpyMeHTAIbHBIE METOAbI XHMHYECKOI'0 AHAJIN3a B PALIHOHAIBHOM HCIOJIb30BAHHU
ChIPbeBbIX M JHepreTudeckux pecypcon (b1.B.08)

1.Ilean u 3aaa4M JMCHUIIHHBI

Henp mucuuIuivHbl: npuoOpeTeHre OOydaroIIMMUCS 3HAHUM 110 OCHOBHBIM TpyIIam
METOJIOB XHMMHYECKOT0 aHajiu3a, Haubojiee IIUPOKO MPUMEHSEMBIX B MPOMBIIUIEHHOCTH U
UCCIIEI0BATENIBCKON paboTe, a TakKe KOMIETEHINH, HEOOXOIUMBIX XMMHUKaM-TEXHOJIOraM BCeX
CHEIMaIbHOCTEN /Ul pellleHns] KOHKPETHBIX 3a/1a4 XUMUYECKOT0 aHaIN3a.

2. B pe3yabTare 0cBOCHUSI AUCHHUILINHBI 00y4aIOLIHIICH JOJI/KEH:

06/1a0emb CIENYIOINMU KOMIICTCHIIUAMMU:

CHOCOOHOCTBIO TPUMEHATh COBPEMEHHBIE METOJbl HCCIEJA0BAHHUS TEXHOJIOTHUECKUX
MPOLIECCOB U TPUPOIHBIX CpeA, HCMHOIb30BaTh KOMIIBIOTEPHBIE CpPEJICTBA B HAy4YHO-
uccienoBarenbcko padore (ITK-14);

CIIOCOOHOCTBIO  IJIAHUPOBAaTh  OKCIIEPUMEHTAJIbHbIE  HCCIIEOBaHMs,  IOJy4aTh,
00pabaThIBaTh U aHAIM3UPOBATH MOTy4eHHbIE pe3yabTaThl ([1K-15);

3uamo:

— TEOpeTUYECKre OCHOBBI MeTO/10B UMXA;

- IPOTIECCHI (POPMUPOBAHUS AHATUTHIECKOTO CUTHANIA B pa3nuuHbix UMXA;

— paccMOTpeHHe MPUHIIMIIOB U3MEPEHUI B CTaHAAPTHBIX NPUOOpPaAX;

— ocHoBbI MeTposioruud UMXA B cootBeTcTBHM ¢ pekomeHnanusimu MIOITAK.—

Ymemn:

- IPUMEHSTH IPUOOPETEHHbIE TEOPETUYECKUE 3HAHUS U MIPAKTUUECKUE HABBIKH B IIPO-

(eccroHaNBHON AEATENBHOCTH /IS pEIIEHUS] KOHKPETHBIX XUMHUKO-aHAIUTHYECKUX 3a-

nad;

Bnaoemp:

- metoposiornet UMXA, mMpoko UCIOJIb3yEeMBbIX B COBPEMEHHON AHAIIUTHYECKON ITpaK-

THUKE;

- CUCTEMOM BbIOOpA METO/1a KAYE€CTBEHHOTO U KOJIMYECTBEHHOI'0 XMMHUYECKOI0 aHAIIN3a;

- OLICHKOM BO3MOXHOCTEN METO/a aHAJIN3a;

- OCHOBHBIMH CIIOCO0aMU METPOJIOTMYECKO 00pabOTKH pe3yIbTaTOB KOJINYECTBEHHOTO

XMMHUYECKOTO aHAJIN3A.

3. KpaTtkoe cogep:xkanue TUCUMILTHHBI



OO6mas xapakrepuctuka MMXA. OCHOBHblE HMCTOYHMKHM MOTPEUIHOCTEH pPE3yIbTaTOB
aHaimM3a M crocoObl uX orneHku. OueHka npezena oOHapYyKEHHs ¢ MCMOIb30BaHUEM (HOPMYJIBI
Kaiizepa u craHgapTHOr0 OTKIOHEHHsS MMHHMMAJIBHOTO AeTektupyeMoro curHana no MIOITAK.
JIuHeWHbIN 1Hana3oH onpeaensieMblx KoHIeHTpanuil. CTannapTHble 00pa3sl coctaBa. OCHOBHbBIE
AHAJTUTUKOMETPOJIOTHYECKHE XapaKTEPUCTUKU METOJOB M Pe3yJbTaTOB aHalN3a, CIIOCOOBI UX
OLIEHKU: Tpenen oOHapyKeHUs, KOd(P(PHUIMEHT YyBCTBUTEIHHOCTH, TPAHUIBI JIHANIA30HOB
OIIpEACIIAEMBIX COACPKAHUM, CEIEKTUBHOCTD, IPELIU3MOHHOCTb, IIPABUIBHOCTD, KCIIPECCHOCTD.
MeTtonasl mpo600TOOpa, pa3aesieHus: U KOHIIEHTPUPOBAHUS BEIIECTB.

Metononorus UMXA. IlpueMbl KOIUYECTBEHHBIX U3MEPEHUN (METOJ TpagyupOBOYHOMN
3aBUCHMOCTH,. BHEIIHErO0 W BHYTPEHHEro CTaHAapTa, METOJ J100aBOK). AHaJIUTUYECKUE U
METPOJIOTHUECKUE XAPAKTEPUCTUKU PA3JIMYHbIX WHCTPYMEHTANbHBIX MeTonoB. [loHsTHe 00
aTTectoBaHHOM MeTouke. [IpoOiemsl BpIOOpa MeTosa ananuza. O0o0menHsie ceenenus o 'OCT
P CO 5725 (2002).

OOmast  xapakTEepUCTHKA  CIEKTPabHBIX ~ METOJOB  aHanu3a.  Kiaccudukanms
CHEKTPAJIbHBIX METOAOB aHaiu3a. IlomyyeHHe XMMMKO-aHAJIUTUYECKOH HH(POpPMALUU MpU
B3aMMOJICHCTBUM 3JIEKTPOMArHUTHOI'O M3JIyYEHHs C BELIECTBOM. ATOMHAsh M MOJIEKYJsIpHas
CHEKTpOcKonusl. AGCOPOIMOHHBIE U YMUCCHOHHBIE METOIbl aHAJIH3a.

ATOMHO-?MHCCHOHHBIA CIIEKTpaJbHBIA aHaiau3. TeopeTHuecKkue OCHOBBI ATOMHO-
SMHCCHOHHOTO CHEKTpaJbHOro aHanu3a. Mcrounuku Bo30ykaeHus crnekTpoB. KadecTBeHHas
XapaKTepUCTHKA AHAJUTHYECKOro CUrHajia. MHTEHCHMBHOCTh CHEKTPaJbHBIX JIMHUN Kak Mepa
coJiepKaHus dJIeMeHTa B 1pooe. DaKTOpbl, BAUSIONME HA MHTEHCUBHOCTb CIIEKTPAIbHbIX JIMHUI.
CriexTpanbHble TPUOOPHI U CHOCOOBI PETUCTPAIIMH CIIEKTpa. paciuppoBKa SMHCCHOHHBIX
CHEKTPOB M MJCHTU(DUKALUSA 3JIEMEHTOB HO HMX CIEKTpaM. ATOMHO-3MHUCCHOHHBIA aHalIHU3 C
MHAYKTUBHO CBsI3aHHOU 11a3Moi. KoinuecTBeHHBIN aHan3. ATOMHO-3MUCCHOHHAs (POTOMETPUS
IIaMeHH. ['a30Bble IIaMeHa KaK BUJIbl HU3KOTEMIIEPAaTypHO I1a3Mbl. biok-cxema Mmi1aMeHHOTo
¢doromerpa. Bo3MOKHOCTH MeTO/a M €ro orpaHuyYeHHs. AHHOHHBIA M KaTHOHHBIN 3()(EKTh.
OO6nacTu npUMeHEHusl.

AToMHO-abcopOioHHast  cnektpomeTpusi. OOmias  XapakTepucTUKa MeEToJla U
aHaJUTHYeCcKoro curxana. IlornomuieHne 3,eKTpOMarHuTHOTO U3JTy4eHHsl CBOOOIHBIMU aTOMaMH.
bnok-cxema mpubopa. McTOUHMKH MOHOXpOMAaTHYeCKOro u3iIy4deHus. CrnocoObl aTOMHU3AIUH
npoObl. CpaBHEHUE aHATUTHYECKUX XapaKTEPUCTHUK METOJOB aTOMHOM aOcopOIMM M aTOMHOU
SMUCCHH.

AHanuTHuyeckas MOJIEKYJIIpHas CIEKTPOCKOMNMs. MeToapl ONTHYECKOW MOJIEKYJISIPHON
CHEKTPOCKONUU. XapaKTEepPUCTUKA aHAIUTUYECKOro curHaina. IlormomeHnne 3eKTpoOMarHiTHOTO
U3IIyYEHUs] MOJIEKYJaMH. DJIEKTPOHHBIE MEPEXOAbl U CIEKTPHI MOIJIOLIEHUS MOJIEKYJ. 3aKOH
Byrepa-JlamGepra-bepa. Momnsipusiii koadduuueHT nornomenus. CieKrpooToMeTpuIecKuil 1
¢doromerprueckuil aHanu3. ONTUMHU3ALUS YCIOBUH aHAIUTUYECKUX onpeneieHnil. OTKIOHeHUs
ot 3akoHa byrepa-JlamGepra-bepa. Anmaparypa aiist CieKTpo- U POTOMETPUISCKUX H3MEPECHUH.
TouHocTh pe3ynbraToB (oToMeTpuueckux onpeneneHuid. luddepennuanbHas GoToMeTpHs.
MeToap! crieKTpo(hOTOMETPHUECKOTO TUTPOBAHHUS.

dnyopumeTrpuueckuii aHanmmu3. [lpupona aHanmuTHUeckoro curHajga (IyopecleHInd U
tdochopecniennmu. KBaHTOBBIH M JHEPreTUYECKHil BBIXOABI. MaKTOpBI, BIUSIONME Ha
UHTEHCUBHOCTh  (ayopecueHuuu. TemmepaTypHoe M KOHLEHTpPAIMOHHOE  TYILICHHE
¢byopecuenuy. 3epKaibHas CUMMETPHS CHEKTPOB TOTJIOMICHUS W HCIyCKaHHs (IPaBUIIO
Jlermunua). 3akon BaBunoBa. Cxema (uryopuMmerpuyecknx u3MepeHuid. BeiOop mepBUYHOrO M
BTOPUYHOTO CBETOMMIBTPOB. I 'pagynpoBoUHas 3aBUCUMOCTD U KOJTMUECTBEHHBIN aHAIN3.

TypOuaumerpudeckuili U HederoMeTpuyeckuii MeTonsl aHaiuza. PaccesHue cBera
JUcepcHbIMM  cucteMaMu. CBsi3b  ONTHYECKON IUIOTHOCTM  AMCIIEPCHOW  CHUCTEMBI €
KOHIIEHTpaluei onpenensemoro BemecTBa. Koapdunuent MyTHocTH cuctemsl. TeopeTndeckue
OCHOBBI TypOUIMMETpHUU U HedenomeTpun. Y paBHeHue Panes. CpaBHUTENbHAS XapaKTepUCTHKA
aHAJIMTUYECKUX CUTHAJIOB B TypOUIUMeETpuH U HedemomeTpuu. TpeboBaHus, NpeaAbsBIsIeMbIe K
UCIOJIb3YEMBIM QaHAIUTUYECKUM PEAKIIMSIM.



OO0mmas xapakTepuCcTUKa SJIEKTPOXMMHUYECKUX METOJOB aHAllM3a W MX KJlacCH(HUKAIUS.
Knaccudukanusi 37eKTpOIOB B DICKTPOXMMHUUYECKHX MeToAax aHanmza. [lomspusyembie H
HEMOJISIpU3yeMble 3JEKTpoAbl. Vcronb3yeMble XUMHUYECKHE U 3JIEKTPOXMMHYECKUE PEaKIIMH,
TpeOOBaHUs, MPEIBABIAEMbIC K 3TUM peakiusM. Bo3zmoxunoctn IXMA.

KongykromeTrpust 1 KOHIyKTOMEeTpuieckoe TuTpoBanue. O01as xapakTepucTHKa MEeTo 1a.
AHaIUTUYECKUN CUTHAI B KOHAYKTOMETPUU. Y JIelIbHAs U SKBUBAJIECHTHAs 3JIEKTPOIIPOBOJHOCTD
pacTBOpOB  3ieKTposuToB.  lloaBmwkHOCT  MOHOB.  llpsiMas  KOHAYKTOMETpUS U
KOHAYKTOMETpU4ecKkoe TuTpoBanue. Kpusbie TUTpoBaHUs. DaKTOPHI, BIUSAIONIME HA BUJI KPUBBIX
TuTpoBaHus. lIpuHIMNUMaNbHAs cXeMma YCTAaHOBKHM [JIi KOHAYKTOMETPUUYECKHX HW3MEPEHH,
UCIIOJIb3yEMBbIE 3IEKTpoibl. Bo3zMmoxkHocTH MeTona. [Ipumeps! onpenenenuii. BeicokouactoTHOE
TUTpOBaHuE. BO3MOXHOCTH MeTO1a.

[ToTenunomeTprs U MOTEHIMOMETPUUYECKOE TUTpOBaHUE. VHAMKATOpPHBIE 3JEKTPOJBI U
JNEeKTpoAbl cpaBHEHMs. lloTeHuman snexkTpoja Kak aHAIMTUYECKUN curHail. MoHomerpus.
JlonHaHoOBCckUi ®  OUQQy3UOHHBIH MOTeHNHaNbl. Kinaccudukamuss HMOHOCETEKTUBHBIX
3JeKTpo10B. YpaBHeHHe Hukonbckoro-Oi3zeHMana. MeToabl KOJUYECTBEHHBIX OMPEAEIICHUN U
ycioBus ux npuMeHenus. [Ipsmas norenuuomerpust (pH-merpust, nonometpus). BosmoxHoctu
MmeTona. Meroabl TutpoBanus. O6paboTka KPUBBIX MOTEHIIMOMETPUYECKOTO TUTPOBAHHSL.

Bonbramnepomerpuyeckre MeTozbl aHanmmza. Kmaccuueckas mossiporpadus. [onsipo-
rpammbl. MuTepnperanus nonsiporpaMMm. OCTaTOYHBIA M KOHJEHCATOPHBIM TOKH. YpaBHEHHUE
nosisiporpaduueckoit  BomHbl  ['eipoBckoro-UnpkoBuua. [loTeHIMan  MOMYBOJHBI  Kak
KayeCTBEHHas  XapaKTEepUCTUKA  AaHAJIWTHYECKOro  CHrHaia. Bpibop ©  Ha3HaueHue
noysiporpapuueckoro  ¢ona. IlpenenpHbli  AUPPY3MOHHBIE TOK KakK KOJMYECTBEHHAs
XapaKTepUCTHKA AaHAJIUTUYECKOro CcuUrHana. AmmnepomeTpudyeckoe TuTpoBaHue. OoOmas
XapaKTepUCTHKAa METOJa M aHaJIUTHYECKOro curHaia. BpiOop ycioBuil ammepoMeTpuuecKux
n3MepeHuil. [IpuHIMnuanpHas cxemMa aMIepoMeTpUUEeCKOro TUTpoBaHus. KpuBble TUTpOBaHUS.
[Ipumepbl NpakTUYECKOT0 UCII0JIb30BAHUS METO/IA.

Kynonomerpuueckuii MeTO/] aHaJIN3a

Knaccudukanuss  MetonoB  KyjgoHoMmeTpud. KommdecTBO — snekTpudecTBa  Kak
aHanuTH4eckuil curHai. Ilpsmas KyJOHOMETpUs M KyJIOHOMETpUYEecKoe TuTpoBaHue. Pacuer
KOJIMYECTBA  JJIEKTPUYECTBA,  3aTPAUYEHHOTO  HA  JJIEKTPOXMMHUYECKYID  PEaKIHuIo.
Kynonomerpuueckoe tutpoBanue. Bpibop Toka »siektponuza. IlpuHnunuanbHas cxema
YCTAaHOBKHM ISl KYJIOHOMETPUYECKOro TUTpoBaHUA. IlpakTuueckoe IpUMEHEHHE METO/A.
DnekTporpaBuMeTpuueckuii ananu3. OOmIas XapakTepuCTUKa METoJa M aHaJUTHYECKOTO
CUTHaJA.

OO0mass xapakTepucTHKa XpomaTtorpaduyeckux MeTOI0B. TeopeTHdyecKrue OCHOBBI
xpomatorpaduueckux mMeTofoB. Xpomarorpamma. Ilapamerpsl ynepxxuanus. KauectBennas u
KOJIMYECTBEHHAs! XapaKTEPUCTUKU AHAIUTUYECKOTO CHUTHalla B KOJIOHOYHOW XpomaTorpaduu.
OU3NKO-XMMUYECKHE OCHOBBI XpoMaTorpaduueckoro mpouecca. Knaccudukanus metomoB
XpomaTorpauu o arperaTHOMy COCTOSHHUIO (a3, N0 MEXaHM3My pa3felieHUus U CIoco0y
opopmnenus mnpomecca. CreneHb pa3feleHUs W KPUTEpUH CceleKTHBHOCTH. Kpurepuit
paznmenenusa. OnTuMmu3anms TPOLECCOB paszieneHus cmecedd BemecTB.  Koaddumument
pacnpenenenusi. OcHOBHOE ypaBHeHHE xpomarorpaduu. Csizb (OpMBI BBIXOTHOW KpPUBOH C
U30TepMOIl  pacmpezieieHuss B KOJOHOYHOM xpomaTtorpaduu. BeicoTa, SKBHBaJIeHTHas
TeopeTudeckoi Tapenke. Knnetndeckas reopust xpomarorpaduu. YpaBuenue Ban-Jleemrepa.

["azoxkuakoctHas xpomatorpadus. OOmiast xapaktepuctuka Mmerona. [IpuHuunuambHas
cxema ra3zoBoro xpomarorpada. YcrpoilcTBo n Ha3HaueHHe y3i10B xpomarorpada. TpeboBanus,
npeIbsaBIsieMble K HETMOABMKHON U MOABIKHOM ¢azam. JletekTopsl. MeToapl uaeHTUhUKAINN
BEIIECTB B Ta30BOi xpomarorpaduu. MaeHTUHUKAIMS KOMIOHEHTOB Pa3/ieisieMbIX CMecel ¢
MOMOIIbIO Jorapu(pMHUUECKUX UHAECKCOB yaepkuBaHusA. CrocoObl KOJIMYECTBEHHOI'O aHAIU3a.
[TpumMepsl MPaKTHUECKOTO UCTIOIB30BAHUS Ta30BOM XpoMaTorpaduu.

Kunkxoctnas xpomartorpadus. Knaccuduxaiuss METOI0B KUIKOCTHON Xpomatorpaduu.
Ocob6ennoctu BOXX. [IpunnunuansHas cxema KHIKOCTHOTO Xpomarorpada. Tumsl 1eTeKTopoB



B BOXX. Xunkocraoancopobunonnas BDXKX. HopmanbHo-¢a3oBblit 1 oOparieHo-(ha30oBblii
BapHAHTH: COPOCHTHI, JJIFOCHTHI, pa3jelisieMble BemiecTBa. YpaBHeHHMe Hokca. Meromapl
UICHTU(QUKAIMK BELIECTB M KojauuecTBeHHOro ananuza B BOXKX. [Ipumeps! mpakruyeckoro
ucnons3oBanuss BOXX. PacnpenenutenphHas OymakHas xpomarorpadusi. KauecTBeHHas u
KOJINYECTBEHHAs] XapaKTEPUCTUKU aHAIUTHYECKOro curHaia. O6nacTe npuMeHeHus. [enb-
xpomarorpadus. [TonBmxHas u HenoABIKHAS (as3pl. O01ee ypaBHEHHE, OTIMCHIBAIOIIEE MTPOIECC
refap-xpomarorpaguu. Bo3moxHOCTH  reib-xpomarorpaduu. [IpuMepsl  MpakTHUECKOTro
ucronb3oBanus. MloHooOMeHHass W MOHHAs Xxpomatorpadus. TpeOGoBaHUs, TpeAbABISIEMbIE K
peakuusaM HOHHOTo oOMeHa. OcoOeHHOCTH HOHOOOMEHHOM XpomaTtorpaduu. KoHcTaHnTa HOHHOTO
obmena. M3otepmbl noHHOTO 0OMeHa. KatrnoHuThl M aHMOHUTHL. KoadduimenT cenekTHBHOCTH.
Honnas  xpomatorpadus. brnok-cxema uoHHoro xpomarorpada. Pazpenstomume wu
KOMIIEHCAIIMOHHBIE KOJIOHKH. AHATUTUYECKHUE BO3MOKHOCTH METO/1A.

ABTOMaTHMYECKM W aBTOMATU3UPOBaHHBIM aHaiu3. Jlpyrue MeTonbl aHaIu3a.
JluckpeTHble aBTOMaTH4eCKHe aHanu3artopel. [IpuHnmn nelicrBus. HenmpepblBHBINA MPOTOYHBIN
aHaJu3 ¥ IPOTOYHO-UHKEKIIMOHHBIN aHanu3. [ToHsaTHEe 00 aHATUTHYECKON Macc-CIIEeKTPOMETPHUH.
CyurHocTh MeTO1a. AHATN3 OPraHUYECKUX BEIIECTB. DJIEMEHTHBIN aHAIH3.

4. O0beM AUCHUIIMHBI H BU/IbI Y4eOHOH padoThl

O6bem
Bunpt yueOHoi1 paboThI
B 3aueTHbIX B akagemuueckux
SMHHIIAX gacax

OO01mmast TpyA0€MKOCTh TUCIUTUTHHBI 30 108

110 Y4eOHOMY IIJIaHy '

AyMTOpHBIC 3aHSTHS: 48/36 48
Jlexumu (JIek) 16/36 16
Jlabopatopubie pabotsl (JIP) 32/36 32

CamocTtosrenbHas pabota (CP) 60/36 60

Bua uTOroBoro KOHTPOJIS: 3a4€T C OIEHKOM (3.0.) - -
O6bem

Bupst yueOHoit paboTet B 3ageTHpIXx B acTpOHOMHYECKHX
eAMHUIIAX yacax
OO6m1ast TpyA0€MKOCTh JUCIIUTUTMHBI 30 81
10 y4eOHOMY IUIaHy '
AyIUTOpHBIC 3aHATHS: 1,33 36
Jlexumnm (JIek) 0,44 12
JlabopaTtopHbie paboTsI (JIP) 0,89 24
CamocrositensHas pabora (CP) 1,67 45
By uTOroBoro KOHTPOJIs: 3a4€T C OLIEHKOH (3.0.) - -

AHHOTanus padoveil NPOrpaMMbpl JUCHHIJIMHBI
MogaeanpoBaHue XMMHKO-TEXHOJOTHYECKHUX MPOIECCOB /IJIsi PAIMOHATBHOTO
HCMO0JIb30BAHNS ChIPbEBBIX M JHepreTudeckux pecypcon (b1.B.09)
1.0ea» AUCHMIUVIMHBI: TIOJy4Y€HHE CTyJeHTaMHU-OakajgaBpaMyd 3HaHUW B 00JacTH
KOMITBIOTEPHOTO MOJIEIUPOBAHUS XUMHMKO-TEXHOJIOTMYECKUX TPOLECCOB C MNPUMEHEHUEM
COBPEMEHHBIX CHUCTEM KOMMBIOTepHON MartemaTuku, B yacTHocTH MATLAB u VBA, a Taxxke



npuoOpeTeHNe UMM MPAKTUYECKUX HABBIKOB Pa3paOOTKU JaHHBIX KOMITBIOTEPHBIX MOJENEH ¢
OJTHOBPEMEHHBIM PEIICHUEM 33]1a4 CTPYKTYPHOU U MMapaMeTPUISCKON HICHTU(PUKAIIIH.

2. B pe3yabTaTe n3yueHus JMCHUIJIMHBI 0aKAJIaBP H0JKEH:

Osgnademp crenyroIMMHA KOMIIETEHIUSIMU:

. CHIOCOOHOCTH UCTIOB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JAUCITUTUINH
B TMpodeccHoHAbHON JeATeIbHOCTH, NPUMEHSET METOJbl MaTeMaTHYecKOro aHamu3a |
MOJICTTMPOBAHHMSI, TEOPETUICCKOTO U IKCIIepUMeHTaIbHOr0 uccienoBanus (OI1K-2)

. CIOCOOHOCTh  MCTOJB30BAaTh COBPEMEHHBIE HWH(POPMAIMOHHBIE TEXHOJIOTHH,
MPOBOAUTH 00pabOTKy HMH(OPMAIIUU C UCIIOIB30BAHUEM MPUKIAAHBIX IPOrpaMM U 0a3 TaHHBIX
JUISL pacueTa TEXHOJOTHYCCKUX MapaMeTpoB OOOPYIOBAHHS W MOHHUTOPWHTA MPHUPOIHBIX CPEIl
(TIK-3)

. CIIOCOOHOCTh IPUMEHSATH COBPEMEHHBIE METObI UCCIICIOBAHIS TEXHOIOTUISCKUX
IPOLECCOB W TMPUPOAHBIX Cpell, HCIONb30BaTh KOMIBIOTEPHBIE CpPEACTBA B HAy4YHO-
uccrnenoBareabcko padore (ITK-14);

J CIOCOOHOCTBIO MOJICIIMPOBATh JHEPrO-M pecypcocOeperaronme npomneccs B
npomsbitnieaaoctr (ITK-16).

3uamo:

METOABl TOCTPOCHUSI DMIUPHUECKUX (BEPOATHOCTHO-CTATHCTHUECKUX) M (PUBHUKO-
XUMHYECKHX (TEOPEeTUYECKUX) MOJeNed XHUMHUKO-TEXHOJOTHUYECKUX TMPOIECCOB; METObI
uACHTU(DUKAIIMM MaTeMaTHYEeCKHX ONHUCAHUN TEXHOJOTHYECKUX IMPOLECCOB Ha OCHOBE
IKCIIEPUMEHTAIBHBIX JIAHHBIX; METOJbI ONTHMH3AIMN XUMHUKO-TEXHOJIOTUIECKUX IMPOIIECCOB C
IPUMEHEHHUEM IMIUPUIECKUX W/WIH (PUIUKO-XUMUYECKUX MOJIETIEH;

Ymemo:

OPUMEHATh W3BECTHBIE METOJbl BBIYUCIUTEIHHOW MaTEMaTHUKH U MaTeMaTH4ecKOi
CTaTHCTUKH JUIsl PEIICHHS KOHKPETHBIX 3a7ad pacueTa, MOACITUPOBaHUS, WIACHTU(DUKAINHA WU
ONTHUMHU3AIMH TIPH HCCIEIO0BAHUU, MPOSKTUPOBAHUU M YIPABICHUU MPOIECCAMH XUMHYECKON
TEXHOJOTHH, a TakKe YMETh WHCIIOJIb30BaTh B CBOCU TPAKTUYECKON JEATEIBHOCTH ISt
TOCTHKEHHS 3TUX 11eJIei U3BECTHBIE MAKEThl MPUKJIAJIHBIX TPOrPaAMM.

Bnaoemy:

METOJJaMU MaTeMaTH4YeCKOW CTATUCTHKU [UIsi OoOpaOOTKM pe3ysNbTaTOB AKTUBHBIX U
MACCUBHBIX YKCIIEPUMEHTOB, a TAK)KE€ METOJAAMH BBIUMCIIMTEILHOW MAaTEeMAaTUKH ISl pa3paboTKu
U peajn3allii Ha KOMITbIOTepax aJIrOPUTMOB MOJICITUPOBAHUS, UICHTU(UKALIMYA U ONITUMU3ALIUN
XUMHUKO-TEXHOJOTHYECKHIX TIPOIECCOB;

3. KpaTkoe coaep:kanue JUCHUILINHBI:

3.1. OcHOBHBIEC MPUHIIHUITBI KOMIBIOTEPHOTO MOJICTHPOBAHUS XUMHUKO-TEXHOJIOTHUECKUX
nporeccoB (XTII). Maremarnueckue >MIUPHUECKUE U MaTEMAaTUYECKUE (PUBUKO-XUMUUYECKHE
MOJIETM ¥ KOMIIBIOTEPHOE MoOJeTUpoBaHue. JleTepMHUHHpPOBaHHBIE U  BEPOSITHOCTHBIC
MaTeMaTtuieckne Monend. [IpuMeHeHre MeTo 00T CUCTEMHOTO aHaji3a ISl PEeIIeHHs 3a/1a9
MojenupoBaHus. lIpuMeHeHHWe TPHUHIMIIA «UYEPHOTO AIUKa» TpU  MaTeMaTHYeCKOM
MOJICTTUPOBAHUU. ABTOMATH3HPOBAHHBIEC CHCTEMBI TIPUKIAIHONW WHPopMaTUKu. Mepapxudaeckas
CTPYKTypa XHMHUYECKUX TMPOU3BOJCTB M HUX MareMaTudyeckux wmojeneil. I[Ipumenenue
KOMIIBIOTEPHBIX MOJENed XUMHYECKHX MPOLECCOB /s aHaliu3a, ONTUMHU3AlUMU W CHHTE3a
XUMHUKO-TEXHOJOTHYECKHX cucTteM. OCHOBHBIE TPHEMBI MATEMaTHUYECKOTO MOJACITUPOBAHUS:
SMITUPUYECKUMA, CTPYKTYPHBIN ((PU3UKO-XUMHYECKUH) U KOMOMHUPOBAHHBIN (TEOPETHUCCKUH).
ITocTpoeHue cTaTMYECKUX U JUHAMUYECKUX Mojenei. Pemenue npsameix 3agad. [IpoexTHsiil u
MOBEPOYHBIHN (OIIEHOYHBIN) pacueT mporeccoB. Pemenue oOpaTHbix 3anad. [lapamerpudeckas u
CTPYKTypHass HJICHTU(UKANNUSA MaTEeMAaTHYECKUX MoJeNeil. YCTaHOBICHHE aJeKBATHOCTHU
MaTeMaTHueckux Moaeseil. CTparerus mpoBeIeHHs PaCUeTHBIX UCCIIEJOBAHUM U KOMIILIOTEPHOTO
MOJICTTUPOBAHUS peabHBIX MPOIIECCOB.

3.2 IlocTpoeHne SMIUPUIECKUX MOJICIICH:

o QopmynupoBKa  3a7auyd  aNOpOKCHUMAalW{d  JaHHBIX AN OMNHCAHUA
IKCIIEPUMEHTAILHBIX 3aBUCUMOCTEH W TONYYCHHS dMIUPHUECKUX MOJCNEH mporeccoB. Bumbl



KpuTepueB amnmpokcumanuu. Kputepuii Meroga HaMMEHBIIMX KBaJpaToB. PemieHue 3amauu
alIIPpOKCUMALMKA JUIsl HEJIMHEWHBIX M JIMHEHWHBIX 110 IapameTpaMm Mojenei. Marpuynas
(hopMynupoBKa 3aa4dl aNMpOKCUMAIMN. AHATUTUYECKUH M alrOPUTMHYECKUN MOAXOMABI s
pelieHns 3aJauyd annpoKCHUMalWW JAJsl JIMHEWHBIX M JIMHEapU30BaHHBIX MOJENEH METOJIOM
HAaUMEHBIIIUX KBaJIPATOB,;

. 3aKOH HOPMaJbHOTO pacHpeiesieHus Il BEKTOPHBIX CIyYalHBIX BEIUYMHBI U
OIpesieNIieHue MX YHUCIIOBBIX XapaKTEPUCTHK. MaTeMaTHdyeckoe OXHMJIaHUEe U AUCIEPCHUs s
BEKTOPHBIX CIIyYalHBIX BENIUYUH. J[MCIIEPCHOHHBIM M KOPpESIHOHHBIM aHanu3. [loHsaTus
JUCIIEPCUU  BOCHPOM3BOAMMOCTH U aJ€KBAaTHOCTH, a TaKXXE OCTaTOYHOM JHUCIEPCHH.
Omnpenenenre BBIOOPOUHBIX KOIPPHUIMEHTOB KOPPENSAUUU U KOIPPHUIMEHTa MHOKECTBEHHOU
koppemsii.  CTaTUCTUYECKUH TMOJAXOJ K ONpPENENICHHIO OIIMOOK M IOTpelIHOCTed B
SKCHEPUMEHTAIbHBIX TOYKAX U3MEPEHUI;

J PErPECCUOHHBIN U KOpPPENSLMOHHBIA aHAIU3 A MOCTPOEHUS SMIIMPHYECKHUX
MO/IeJIell Ha OCHOBE JaHHBIX MACCUBHOTO JKcrepuMeHTa. [IoHATHS (QYHKIUM OTKIMKA U
(akTopoB. OCHOBHBIEC JIONMYILEHHUS] PErPECCHOHHOIO M KOPPESAIMOHHOrO aHanu3a. Kpurepun
MIPOBEPKU OJTHOPOJAHOCTH qucnepcuil. BeiOop Buaa ypaBHEHUH perpeccuu, a Takke onpeeieHnue
K02(pPUIIMEHTOB perpeccud M UX 3HAYUMOCTH C UCHOJIb30BaHUEeM Kpurtepus CTbroJIEeHTA.
[Ipouenypa uckimoueHnss He3HaUMMbIX Kod(hduiineHToB perpeccun. OnpeneneHune ageKBaTHOCTU
PErPECCUOHHBIX MOJIENEN ¢ MOMOLIBbIO KpuTepus duiepa;

. OCHOBHBIE TIOJIOXKEHUSI TEOPUHU IUIAHUPOBAHMS HSKcrepuMeHTOB (I): moJHBIM
¢dakropubiii skcriepumeHT (IIPD) u obOpaboTka ero pe3ynbraToB. ONTHUMalIbHBIE CBOMCTBA
MaTpHIlbl TUIAHUPOBAaHHUS M CBOWCTBO OpTOroHaJdbHOCTH. Ormpenenenue Ko3dduuueHTon
MOJEJIeH, WX 3HAYUMOCTH M TMPOBEPKAa aJI€KBATHOCTH YypaBHEHUs perpeccur. CBOWCTBO
poTraTabeNbHOCTH MOJTHOTO (PAKTOPHOTO HKCIEPUMEHTA;

J OCHOBHBIE  TIOJIOKEHUS ~ Teopuu  IuaHupoBaHuss  skcrnepumeHtoB  (II):
OPTOTOHAJILHBIN IEHTpaIbHBIM KoMmo3unuoHHbIN 1maH (OLIKII) skcnepumeHTOB M1 00paboTKa
ero pesyiapraToB. OOecnedeHne OpTOrOHAIBHOCTH MAaTpUllbl IUIAHUPOBAHUS U ONPEIEIICHUE
BEJIMUMHBI 3Be3AHOrO mieda. Onpenenenre k03pPUIMEHTOB MOJENN, UX 3HAYUUMOCTH U OIIeHKA
aJIcKBaTHOCTH YpaBHEHUS perpeccuu. PacueTHoe BBIUMCIEHHME KOOPAMHAT TOYKH ONTHUMYyMa
(axcTpemyma);

o ONTUMHU3AIIMS SKCTIEPUMEHTAIBHBIX HCCIIE0BaHUH ¢ TpUMEeHeHneM MeTo1a bokca-
Bunbcona. OcHOBHBIE NOAXOABl K ONTHUMM3AIMM SKCIEPUMEHTAIBHBIX HCCIIEJOBAHUM.
OKCMEPUMEHTAIBHO-CTATUCTUYECKUN MeToA. CTpaTerusi NBUXKEHHUS K ONTHUMYMY LEJIEeBOM
¢byakiuu  (QyHKIMH — OTKIWKA) TPAJAMCHTHBIM METOAOM. KpuTepuu TOCTHKEHHUS «IOYTH
CTaIlMOHAPHON 00JacTU» M METO/bl YTOUHEHUS TOJIOKEHUSI ONTUMAIbHONW TOYKU B (DaKTOPHOM
IIPOCTPAHCTBE.

3.3. IlocTpoenune HpU3NKO-XUMHIECKUX MOJIEIICH:

o 3Tanbl MaTEMaTHYECKOTro MoJienupoBaHus. DopMyIHpOBKa TUIIOTE3, TOCTPOCHUE
MaTeMaTHYECKOTO OMHMCaHUs, pa3padoTKa MOJICIUPYIOLIETO aIrOPUTMa, IPOBEPKa aIeKBAaTHOCTH
MOJIeIM W UJSHTHU(UKALMS HX I[apaMeTpOB, pacueTHbIE HCCIEIOBAHUS (BBIYUCIUTEIHHBIN
JKCIIEPUMEHT);

. COCTaBJIEHUE CHCTEM YypaBHEHHWN MaTEeMaTHYeCKOIO OINHCAaHUS MPOLECCOB H
pa3paboTka (BBIOOp) aNTOPUTMOB UX pelieHus. BIoYHbII NPUHIUT TOCTPOCHUSI CTPYKTYPHBIX
MaTeMaTHdeckux Mmozeneid. OO00OImeHHOe ONMMCcCaHUe IBMKCHHS IMOTOKOB (a3 B ammapartax C
MOMOIIBIO TUAPOAMHAMUYECKUX MOJIENIeH, YIUTHIBAIOIIUX COCPEOTOUYCHHBIEC U paclpeielieHHbIC
MCTOYHUKU BELIECTBA M S3HEPTUHU (TEIUIOTHI). JIOKaabHble HHTEHCUBHOCTH HCTOUYHHUKOB BEILIECTBA
U TEIUIOTBI B TMOTOKAaX, COOTBETCTBYIOIIHE PA3TUYHBIM (DU3UKO-XUMHUYECKHX MPOIIECCaM.
OcHOBHbIE TUITBI YPaBHEHUN MAaTEMAaTUYECKOTO ONMMCAHNS XUMUKO-TEXHOJIOTMYECKUX TPOLIECCOB
— KOHEUYHbIe, 0ObIKHOBEHHBIE U depeHransubie U AuddepeHinaibHble ypaBHEHNS B YaCTHBIX
IPOU3BO/IHBIX;

. MaTeMaTHYeCKOe MOJEITUPOBAHUE CTAI[MOHAPHBIX M JAMHAMHUYECKUX PEKUMOB
THJIPABINYECKUX MPOIIECCOB B TPYOONPOBOAHBIX CUCTEMAX, ITI00aIbHBIE U AEKOMIIO3ULIMOHHBIE



METOJbl PELICHUs CHCTEM HEIMHEWHBIX YPABHEHMM, a TaKK€ SBHBIE M HESIBHBIE METObI
YHCJICHHOTO PEIICHHUS CHCTEM OOBIKHOBEHHBIX MU(epeHIHaTbHBIX ypaBHeHHNA. CocTaBlieHue
YpaBHEHMI MaTeMaTH4ecKoro omucaHus mnpouecca. [locrpoenne MH(POPMAIMOHHBIX MaTpHIL
MaTeMaTHYeCKUX MOJETeH Uit BBIOOpa OOIMIET0 alropuTMa pPEHICHHS — MOJCIUPYIOMIETO
anropuTt™a.  Peanuszanus — adropuTMOB — pELIEHHsS  HEJNMHEHHBIX W OOBIKHOBEHHBIX
middepeHIranbHbIX ypaBHeHUH. Onmcanue crannoHapHbIX pexuMoB XTI ¢ mpumeneHnem
CUCTEM JIMHEHHBIX W HEJIMHEWHBIX YypaBHEHWH. ITepallMOHHBIE aNrOPUTMBlI PEIICHUS.
[IpumeneHne MeTOJOB MPOCTHIX HTepauuii u HeroroHa-Padcona s momydeHHs pemieHHs.
[Ipobnema cxoauMOCTH mpolecca peuieHus. J[eKOMIO3ULIMOHHBIA METOJ PELIeHUs CIOXKHBIX
CHCTEM KOHEUHBIX ypaBHeHHU. [locTpoeHume wWH-GOPMAIIMOHHON MAaTpHUIBl Ui BBIOOpPA
ONTUMAJILHOTO JIFOPUTMA pelleHus 3aaaun. [ToHaTue xecTKkocTH cucteM JudQepeHIraIbHbIX
YpaBHEHUW W KPUTEPUU KECTKOCTU. SIBHBIC (OBICTPHIC) U HESABHBIC (MEIJICHHBIE) METOIBI
peueHns. MeTto bl nepBoro (Meroa Ditnepa), BTOporo ( MoAU(GUIIMPOBAHHBIE METOIbI Dilsiepa) U
yetBepToro nopsaka ( Meron Pynre-Kyrra). OuneHka TOYHOCTH METOJIOB — OLUIMOOK YCEUEHMS.
[lepexonuble oOmMMOKM M OMMOKM  OKPYIJI€HHS TMPH  YHUCICHHOM  HMHTErPUPOBAHUU
muddepeHManbHbIX  ypaBHeHHH. CrnocoObl oOecreyeHHus CXOAWMOCTH peIICHUsS 3a/adH.
[TprMeHeHne HesBHBIX METO/IOB JIJIs PELLICHUS )KECTKUX cucTeM AuddepeHInanbHbIX ypaBHEHUH.
Omnpenenenus mara MHTETPUPOBaHUS UTEpallMOHHBIM MeTo oM. MeTtonoB Kpanka-Hukonbcona
(MeTon Tpameruii);

o MaTEMaTHYECKOE  MOJEIMPOBAHUE  CTAllMOHAPHBIX  PEXUMOB  IPOLECCOB
TEIUIoNepeay B IJJaCTUHYATBIX U 3MEEBUKOBBIX TEIJIOOOMEHHMKaX. MaremaTudeckoe
OTHCaHMe MPOIIECCOB C MPUMEHEHHEM MOJIeNIel HIealbHOTO CMEIIEHUs U BbITeCHEHUs. Bb16op n
rpadguyeckoe MNpeACTaBIEHUE alrOPUTMOB pelieHus. IIpuMeHeHne CTaHIapTHBIX METO/I0B
BBIUMCJIUTEIbHON MaTeMaTUKHU AJIs PELLECHUS 3aay;

J MaTEMaTHYECKOE MOJIEIUPOBAHUE  CTAI[MOHAPHBIX PEXKUMOB IIPOLIECCOB
TEIUIONEepeaul B MPSIMOTOYHBIX U NMPOTUBOTOYHBIX TPYOUATHIX TEMJIOOOMEHHUKOB, pEIIECHHE
3agaun Komm W KpaeBoW 3a7auM  NOpU  HMHTETPUPOBAHUU  CHUCTEM  OOBIKHOBEHHBIX
i depeHIManbHBIX ypaBHEHUH. MareMaTHuecKoe OIMCaHUE MPOILECCOB C MPUMEHEHHEM
MoJieJIel nieanbHOro BeITecHeHMs. Pemenne 3anaun Komm u kpaeBoii 3agaun. [Ipencrasienue
QITOPUTMOB  BBIUMUCICHUM B BHJIE€ HH(DOPMALIMOHHOW MaTpUIbl CHCTEMbl ypaBHEHUU
MaTeMaTHYeCKOro OIMHUCAaHus U OJIOK-cXeM pacdyeToB. Maremarudeckoe omucanue XTII c
IPUMEHEHHUEM CHCTEM OOBIKHOBEHHBIX AU(epeHIInaIbHbIX ypaBHEeHUNH. Onrcanne 0o0bEKTOB ¢
pacnpeelIeHHBIMH B IPOCTPAHCTBE MapameTpaMu. DOpMyIMpOBKA HAa4yaJlbHBIX U KpaeBBbIX
YCIIOBHMM 3aJa4 pemeHus. YnucnaeHHbl anroputM l-ro nopsnaka g pemeHus 3agaun Komowm.
MeTto «IIpUCTPETIKN» U1l pELICHNUs KpaeBOH 3a1auu;

J MaTEMaTHYECKOE MOJEIMPOBAHUE CTAllMOHAPHBIX pEXHMOB IPOLIECCOB B
peakTopax ¢ Memajnko. OnucaHue MHUKPOKMHETUYECKHUX 3aKOHOMEPHOCTEW MPOTEKAHUS
MIPOU3BOJIBHBIX CIIOKHBIX XUMHYECKUX PpEaKIUil B KUAKOW (hase 1yisi MHOTOKOMITOHEHTHBIX
cucteM. OrmpejeneHne KIIOUYEBbIX KOMIIOHEHTOB CIIOKHBIX XHMHUYECKUX pPEaKIHi c
OpPUMEHEHHEM METOJOB JMHEWHOW anreOpsl - paHroB MaTpUI] CTEXMOMETPHUYECKUX
K02 puImeHToB peakun. MaTeMaTHYeCKOE OTTMCaHUE PEAaKTOPHOTO TPoIiecca ¢ pyoanIKou s
IPOM3BOJILHON CXEMBbI IPOTEKAHUSI XUMUYECKOH peakiui. BpiOop anropuTtMoB pemieHus 3a1a4u
C MPUMEHEHHEM MH(POPMAIIMOHHON MaTpHIIbl CUCTEMbl YPaBHEHUN MaTeMaTH4YE€CKOI'O OMHCAHUS
U TIPEJICTaBJICHUS aJITOPUTMa PELICHHS C TIOMOILIbIO OJOK-CXEMBI pacyeTa mpolecca;

J MaTEMaTHYECKOE MOJEIMPOBAHUE HECTALMOHAPHBIX PEXUMOB IPOLIECCOB B
peakTopax ¢ MeIaJKoil. MaTeMaTndeckasl MOCTaHOBKA 3aJayd ISl PEAKIHH C MPOU3BOJIBHON
crexuomerpudeckoi cxemoil. @opmynuposka 3agaun Komm —3a1aun ¢ HauaabHBIMU YCIOBUSMH.
PazHOCTHOE mpeAcTaBieHHE CUCTEMBI OOBIKHOBEHHBIX AHM(QepeHInanbHbIX ypaBHEHUI.
[Toctpoenne MHPOPMALMOHHON MaTpuUIBl A BBIOOpa anroputMa pemieHus. ['padpudeckoe
NpeCTaBICHNE AITOPUTMA PEIEHUS B BUJIE OJIOK-CXEMBbI pacyera;

o MaTeMaTHYeCKOEe MOJICJIMPOBAHUE CTAllMOHAPHBIX PEKUMOB B TpyOdaThIX
peakTopax ¢ NpSMOTOYHBIM M IIPOTUBOTOYHBIM JIBHIKEHUEM TEIJIOHOCUTENEH. MaTemaTrueckas



IIOCTAHOBKA 3a/1auyl Ul PEaKkLUU ¢ KOHKPETHOM CTEXMOMETpUYECKOU cxemou. PopMysIMpoBKa
3amaun Komm — 3a7aum ¢ HavajabHBIMU YCJIOBHSIMH U KpPaeBOW 3aJaud — 3aJla4l C KpaeBbIMU
yclnoBUsAMHU. Pa3sHOCTHOe mpencTaBieHHE CUCTEM OOBIKHOBEHHBIX JU(QepeHIHaIbHbIX
ypaBHeHmid. [locTpoeHne WHPOPMANMOHHBIX MATPHIl Ui BHIOOpa alTOPUTMOB pEIICHHUS.
I'paduueckoe mpeacTaBaeHue aIrOPUTMOB pEIIEHUs B BUJIE OJIOK-CXEMBbI pacyera;

. MaTEMaTHUECKOE MOJEIMPOBAHUE HECTALMOHAPHBIX PEXKUMOB IPOLIECCOB B
TpyO4aThIX pEaKTOpax W YHUCJICHHbIE AJITOPUTMBl AMCKPETU3ALMU JUISl PEIIEHUS CHUCTEM
nuddepeHMaIbHbIX YPaBHEHUI € YaCTHBIMM NPOU3BOAHBIMH. MaremaTrudeckas NOCTaHOBKa
3a/1a4M IS pEaKIUU ¢ KOHKPETHON CTEXMOMETPHUECKOU cxemMon. DOopMyIMpOBKAa HaYaIbHBIX U
rpaHuuHbIX  ycnoBuil. JluddepeHunanbHple ypaBHEHUs] B YAaCTHBIX IPOU3BOJIHBIX -
AJUIMNTUYECKOTO, MapaboiIMuecKoro M TUNEpPOOIMYECKOro THUIIOB. AJTOPUTMBI pEILECHUs
ypaBHEHMI Mapaboaudeckoro Tuma. MaremaTuueckass MOJIeNIb XUMHUYECKOTO TNPEBpAIleHUs B
U30TEPMUYECKUX YCIOBUSX I HECTALIMOHAPHOTO Ipoliecca B TpyOUaThIX anmaparax ¢ y4eToM
IPOJIOJIBHOTO TEPEeMEIINBAaHUs U C TMPUMEHEHHEM OJIHONapaMeTpudeckol Iud¢y3noHHON
MOJIEH ISl ONKMCAHUS THIPOJUHAMUYECKONH OOCTAHOBKHU B PEAKIIMOHHOM MOTOKE. AJITOPUTMBI
peleHts B BU/I€ CHCTEM HEJIMHENWHBIX YpaBHEHHH, a Takke OOBIKHOBEHHBIX JU(PepeHIINaTIbHbIX
ypaBHEHUI IEPBOTO U BTOPOTO MOPSIIKOB;

. MaTeMAaTHYE€CKOE  MOJCIIMPOBAHME  CTALMOHAPHBIX  PEXKHMMOB  IPOLIECCOB
HETpEepbIBHOH MHOTOKOMITOHEHTHON peKTu(uKauu 1 abcopbuuu. MaremaTndeckoe OnucaHue
mporiecca MHOTOKOMIIOHEHTHOM pEeKTU(HUKAIMM B TapesibuaToil KoJIOHHE. MojenupoBaHue
(a30BOro paBHOBECHS M Tpoliecca Maccolepeiayd Ha TapeikaX B MHOTOKOMIIOHEHTHBIX
cUCTeMaX. Y4YeT TeIUIOBhIX OalaHCOB Ha Tapelkax Ipu MOJIEIMPOBAHUM TIpolecca B
PEKTHU(PHUKAIIMOHHOM KOJOHHE. JIeKOMITO3UIIMOHHBIN arOPUTM pacdeTa Mporecca peKTu(UKaIuH
B KOJIOHHOM armapare. MareMaTuyeckoe ONMCaHue Mpolecca MHOTOKOMIIOHEHTHOM abcopOuuun
B HAacaJ04HOM KOJIOHHE. MojennpoBaHHe Ipolecca MHOIOKOMIIOHEHTHOM Maccolepeadyd B
CEKLHUSAX HAcaJ0YHOM KOJOHHBI. AJITOPUTM pELICHUS KpaeBOl 3agauu Il MOJEIUPOBAHUS
nporiecca adcopOIMK B HACAJOYHOU KOJOHHE.

3.4. OCHOBBI ONITUMM3AIUN XUMUKO-TEXHOJIOTUUECKHUX MPOIIECCOB:

. pelieHre 3aJad ONTHUMHU3ALUU C TEPMOJWHAMUYECKUMH, TEXHOJIOTMYECKUMHU,
9KOHOMMUYECKUMHU, TEXHUKO-3KOHOMUYECKUMH U SKOJIOTMUECKUMHU KPUTEPUAMH ONTHUMAIBHOCTH.
OnTtumaneheie pecypcocOeperatonie XTII. Bpibop kputepueB onTuMaibHOCTH (LIE€JIEBBIX
¢yskuumit). ®opMyInpoBKa MHOTOKPUTEPUATBHOM 3a1auu onTuMu3aii. OcoOeHHOCTH pelIeHus
ontuMu3anMoHHbIX 3agad XTIl mpu HamM4uMM HECKOJIBKHX KPUTEPUEB ONTHMAJIbHOCTH,
OBpPa)XHOM XapakTepe 1efIeBoi (yHKIIMU U HaJTMYUH OrpaHudeHuit 1-ro u 2-ro pona;

. AJITOPUTMBI OJHOMEPHON ¥ MHOTOMEPHOM ONTUMM3aLUU. MeToIbl CKAaHUPOBaHHUS,
JOKAJIM3allud AKCTPEMyMa, 30JI0TOro ceueHuss M uucen PuboOHAuM B ciayyae OAHOMEPHOMU
ONTUMHU3AIMU. MEeTOpl MHOTOMEPHON ONTUMU3ALUU HYJIEBOTO, IEPBOTO U BTOPOTO MOPSAIKOB.
CuMIUIeKCHBIE, CIy4YalHbIE M TPAJWCHTHBIE METOJbl MHOIOMEPHOM ONTHMM3auud. MeTton
mTpadHbIX GYHKINH.

3.5. 3aknroueHmue:

. MPUMEHEHNE KOMIbIOTepHBIX Mojened XTIl mpu nmpoekTUpoBaHUU XUMUYECKUX
npousBoAcTB — B CAIIP. 3agaun cuctem aBTroMatusupoBaHHoro npoexrtuposanus (CAIIP) u
CTPYKTYpa CHCTEM KOMIIBIOTEPHOIO MHpoeKTHpoBaHus. VH(popMalMOHHOE W MaTeMaTHYecKoe
obecrieuerne CAIIP. ABTOMaTH3MpPOBaHHOE MPOEKTUPOBAHHE C MPUMEHEHHEM KOMITbIOTEPHBIX
monenen XTII;

o IIPUMEHEHNEe KOMIbIOTEPHBIX Moaenei XTI mpu ynpaBieHUN TEXHOIOTMYECKUMHU
npoueccamu — B ACYTII. KomnbrotrepHoe MmoaenupoBanue XTII B pexxuMe peaibHOr0 BPEMEHH.
Cuctemsl IpsMOro HUPPOBOro (KOMIBIOTEPHOT0) YIPABIEHHS TEXHOJIOTHYECKUMHU IPOLIECCaMH.
OcoOeHHOCTH peanu3anuu KoMibloTepHbIX Mojeneid XTIl B aBTOMAaTH3MpOBAaHHBIX CHUCTEMAX
yIpaBieHus TexHoJgorndeckumu nporeccamu (ACYTII).

4. O0beM TUCHUNIMHBI 1 BHAbI Y4eOHOI padoThl



KonnuectBo

3a4CTHBIX €IUH.

AKazieM. 4acoB

O0mas Tpy10eMKOCTh JTHCIUILTHHBI 3 108
B ToMm yncie Ha o0yueHue 3 108
AyIUTOPHBIE 3aHITHS: 1,33 48
Jlexkmun 0,89 32
[TpakTHyecKue 3aHATHS - -
Jlaboparopubie pabOTHI 0,44 16
CamocTrosiTeJibHAasi pa6oTa 1,66 60
PacuerHo-rpaduueckue paboTsl - -
Jpyrue BUIbI cCaMOCTOSTETLHON pabOThI 1,67 60
Buja uToroBoro KOHTpoJIsi 3HAaHUM (AU d. 3a4éT) - -
KomnuecTBo AcTp. yacoB
3a4YETHBIX €/IUH.
OO0u1asi TPY10€MKOCTb M CUMILIHHBI 3 81
B ToMm uncie Ha oOyueHue 3 81
AyIUTOpPHBbIE 3aHATHS: 1,33 36
Jlexiun 0,89 24
[TpakTHueckue 3aHsTHSI - -
JlabopaTopnbie paboThI 0,44 12
CamocrositeibHas padora 1,66 45
PacuetHo-Tpaduueckue paboTh - -
Jpyrue BUJbl caMOCTOSTENBHON pabOThI 1,67 45

Bua uToroBoro KOHTpoJist 3HaHui (mud@. 3a4éT)

AHHOTAIUSA TUCHHUILIHHBI

Opranunyeckasi XHMHSA ¥ P0o0JieMbl PALIMOHAJIBHOT0 UCcob30BaHus pecypcoB (b1.B.10)
1. Heap nucuMnaMHbl — IpUOOpETEHHE CTYJACHTAMU 3HAHUI O CTPOCHUU OPraHUYeCKUX
COEJIMHEHM1, OCHOBHBIX XUMHUYECKHX CBOWCTBAX Pa3IMUHBIX KJIACCOB OPraHUYECKUX COEAMHEHNUI
U METOJ[aX UX MOJyYEeHHUs, KaK MPOMBIIIEHHBIX, TaK U J1a00paTOPHBIX.
2. B pe3yabTare n3yueHus JMCHMILJIMHBI CTYAEHT J0JI/KEH:
Ooénadamp cnenyrommumu npodeccnoHaabHbIMU KommneTeHusamu (11K):
- CHOCOOHOCTBIO OCYHIECTBJIATh TEXHOJOTMYECKHH MPOIECC B COOTBETCTBUU C
pEerJaMeHTOM M HCIOJIb30BaTh TEXHUYECKHE CPEICTBA JJIsi U3MEPEHHUS OCHOBHBIX MapaMeTpoB
TEXHOJIOTUYECKOT0 TPOIecca, CBOUCTB ChIpbst U npoaykimu (I1K-1);

- TOTOBHOCTBKO H3Yy4aTb HAYYHO-TCXHHUYCCKYIO

nHpopmanuro,

OTEYECTBEHHBIN M 3apyOCIKHBIN OIBIT 10 TeMaTuke uccienoBanuii (ITK-13)

- CIOCOOHOCTEIO IIAaHUPOBATb

OKCIICPUMCHTAJIBHBIC

00pabaThIBaTh U aHATM3UPOBATH MOJTy4eHHBIE pe3yibpTaThl ([1IK-15).

3namep:

HUCCJIICOO0BaHUA,

AHAJIN3UPOBATH

I10JIy4arTh,

— TCOPCTUUCCKHUEC OCHOBLI CTPOCHHUA H CBOICTB PAa3JIMYHBIX KJIACCOB OPTraHUYCCKUX

COCIUHECHMUI,

— CIIOCOOBI MOJIYUYCHUSA U XHUMHYCCKUC CBOIMCTBAa OCHOBHBLIX KJIACcCOB OpraHU4YCCKUX

COEIUHECHHI,

— OCHOBHBIE MEXaHU3MBI IIPOTEKAHUS OPTAaHUYECKUX PEaKIINii;

Ymemes:




— IPUMEHSATH TEOPETUYECKUE 3HAHUS JI1 CHHTE3a OPIraHUUYECKUX COCIMHEHUH pa3INYHbIX
KJIACCOB;

— aHAJIM3UPOBATh U MIPEJCKA3BIBATH PEAKLIMOHHBIE CBONCTBA OPIraHUYECKUX COEAVNHEHUN;

— COCTaBJISITh CXEMBbl CUHTE3a OPraHMYECKUX COEAMHEHUM, 3aJaHHOT'O CTPOCHHUS;

Bnaoemy:

— OCHOBaMHU HOMEHKJIATYPHI M KJIACCH(PHUKAIINN OPTaHMYECKUX COCTMHECHNUH;

— OCHOBHBIMH T€OPETUYECKUMHU NIPEACTABIECHUSMU B OPTaHUYECKON XUMUM;

— HaBbIKAMH 00OCHOBaHMSI pallMOHATIBHBIX CIIOCOOOB MOTYYEHHSI OPraHUUYECKUX BEIIECTB.

3. KpaTkoe coaepkanue Iy CHUIITHHBI

l"anoreHonpon3BOIHEIE. Knaccudukanus. Homenkiarypa. Ankun- )51
QUTUITaJIOTeHUIbl.apOMaTHieckue  rajoreHuasl.  M3omepus. Homenkmarypa.  CrnocoObl
nostydeHus. IIpocTpaHCTBEHHOE M 2JEKTpOHHOE cTpoeHue. Pusznueckue cBoMCTBA. Peaknun
HYKJICO(DUIBHOTO 3aMelleHuss U oTmeruieHus. IloHsTHe HyKIeO(QUIBHOCTH M OCHOBHOCTHU
peareHTOB. AMOU/IEHTHBIE HYKJI€O(pUIbHBIE PEareHTHI.

Mertannopranuueckue COeIMHEHNs. TUIIbI CBA3EH B 2JIEMEHTOPTaHNYECKUX COEUHEHMSIX.
CniocoObl TONTyyeHUs JUTHI- WM MarHuilopraHudeckux coeauHeHuil. Peakuus ['pusbspa,
MexaHu3M. Peakuinu ¢ KapOOHMIBHBIMU COEIUHEHHUSIMH.

Cruptel. ®enonsl. I[Ipocteie 3¢dupbl. DnokcucoeanHEHUs. AJBJIETHUABI, KETOHBI.
KapOoHOBBIE KHCIIOTBI U MX NMPOU3BOAHBIE. B KakI0oM Kiacce paccMaTpHUBAIOTCS CIEAYIOIINE
pa3aensl: H30MepHs, HOMEHKIIATypa, GU3NIeCKUe U XMMUYECKHE CBOHCTBA, CIIOCOOBI TTOTy4YEHUSI.
MexaHu3MBbl PEaKLUil.

MasonoBeiit 3¢up. ITomyuenne. Ctpoerne, CH-KucnotHocTs. Peaknum koHAeHcauu
MaJIOHOBOTO 3(Upa ¥ MaJOHOBON KHCIOTHI C ajbAeTUAAMHU. AMHUHOKHCIOTHI. JlukapOOHOBbIE
KHUCIIOTHI.

A3zorconmepkamue coeauHeHusd.  Hutpocoenunenus. AmuHbpl. B kaxnoMm kiacce
paccMaTpUBalOTCS CIEAYIOUINE pa3Aesibl: N30MEpHsi, HOMEHKIIATYpa, (PU3ndecKre 1 XUMHYECKUE
CBOWCTBA, CIIOCOOBI NoJTyueHHs. MeXaHU3Mbl peaklui.

A3a- ¥ 11Ma30coeIMHEHUS

[lonyueHnne nMa30COEAMHEHUN pPEAKLUEN [OUA30TUPOBAHUS: YCIOBUS IPOBEACHUS
peakuun M MexaHusM. Dusmdeckue cBoucTBa. XHMMHUecKune cBoWcTBa. llomydenue u
IPUMEHEHUE a30COEINHEHUN.

4. O0beM y4eOHOH JUCHUILIMHBI

O6beMm
Bu yaeOHo# paboTe! B 3ageTHBIX B akanemuyeckux
eIMHHIIAX Jacax
OO0mas Tpy10eMKOCTb JHCHUTITHHBI 5 180
10 y4eO0HOMY INIAHY
AyIUTOpPHBIE 3aHATHS: 64/36 64
Jlektuu (JIek) 32/36 32
[Mpaktrueckue 3anstus (I13) 32/36 32
Jlaboparopus - -
CamocrtosiTenbHas padora (CP): 80/36 80
Jpyrue BUIIBI CAMOCTOSATEIEHONW PaOOTHI 80/36 80
Buja koHTpOJISi: 3a4eT / IK3aMeH 1 Jk3ameH (36)
O6Bvem
Bun yuebHol paboTsI B 3ayeTHBIX B actponomuueckux
eIMHHIIAX gacax
OO0uasi TPy10eMKOCTb THCHMIIIHHBI 5 135
10 y4eOHOMY ILIaHY




AyAUTOpPHBIE 3aHATHS: 1,78 48
Jlexrnu (JIek) 0,89 24
[Tpaktnueckue 3anastus (I13) 0,89 24
JlaGoparopust - -
CamocrositesanHas padora (CP): 2,22 60
Jpyrue BUIIbI caMOCTOSATEIBHON PabOThI 2,22 60

Buja koHTpoJisi: 3a4eT / Jk3aMeH 1 Jk3ameH (27)

AHHOTALUSA AUCHHUIINHBI
PuU3MKO-XHMHYECKHE OCHOBBI IPOLECCOB PALIMOHAJIBHOI0 HCII0JIB30BAHNUSA ChIPbEBbBIX
pecypcos (b1.B.11)

1. Hesn n 32524 AUCHHUIINHBI

Meab AUCHMIUIMHBI — O3HAKOMHTHCS C TEPMOJAMHAMUYECKONM TEOpHUEH pPacTBOPOB
JNEKTPOJINTOB U BJIEKTPOXUMHUYECKHUX LieNel (raJIbBAHUYECKUX AJIEMEHTOB), TIOHATH OCHOBHBIE
KMHETUYECKHE 3aKOHOMEPHOCTH NPOTEKAaHUS XUMHYECKHX IPOLIECCOB, pPOJIb KaTaiuza s
XUMHYECKON TEXHOJIOTHH.

3agaum U3y4eHus AUCLUILUIMHBI COCTOAT B CIEAYOLIEM:

- MOHATh MPUPOAY BO3HUKHOBEHHUS CKayKa MOTEHIMAJIA HA IPAHULE MPOBOISAIINX
(a3 ¥ BOBMOXKHOCTHU CO3JJaHHsI aBTOHOMHBIX UCTOUHUKOB 3JIEKTPUUECKOM SHEPTHH;

- YSICHUTb Ba)XKHOCTh YCTAHOBJIEHHS MEXaHU3Ma U METOJIOB HaXO0KJIEHUSI CKOPOCTEN
XUMUYECKHUX PEAKUUN JUIsl X MPAKTUYECKOW pean3aluu;

- JaTh  MPEICTAaBIE€HUE O COBPEMEHHBIX  OSKCHEPUMEHTAIbHBIX  METOJaX
UCCJIEIOBAHMSI AJIEKTPOXUMHUECKUX SIBICHUNA U KHHETUKH XMMHUYECKUX MPOLIECCOB.

2. B pesyabraTe usyuyenusi kypca «/lomosHurtesibHbIe IJIaBbl (PU3HYECKOH XMMHUW»
CTY/IeHT 10JIZKeH:

Oonaoamp CneayOMUMI KOMIETEHIUSIMU:

- CIIOCOOHOCTBIO ~ HCIIOJIb30BaTh  OCHOBHBIE  3aKOHBI ~ €CTECTBEHHOHAYYHBIX
JUCIUILINH B IPO(ECCHOHATBHOM AESITENIbHOCTH, IPUMEHATH METO/Ibl MAaTEMaTHUECKOIO aHAJIN3a
¥ MOJICTUPOBAHUS, TEOPETHUYCCKOTO U IKCIIEpUMEHTabHOTO nccnenoanus (OITK-2).

- CHOCOOHOCTBIO IUIAHUPOBATh SKCIEPUMEHTAJIbHBIE HCCIIEOBAaHUs, IOIy4aTh,
00pabaThIBaTh U aHATM3UPOBATH MOJy4eHHBIE pe3yabTaThl ([TK-15);

3name:

- OTJIMYHUTEIIHLHBIC OCOOCHHOCTH B TIOBEJICHUU PACTBOPOB JICKTPOJIUTOB, CBI3aHHBIC
C TIPOXO0KJIEHUEM DIIEKTPUIECKOTO TOKA;

- TEOPHIO TATbBAHUYECKUX SIBIICHU;

- TEOPUU KUHETHKH, IyTH TEOPETUYECKOTO0 pacueTa CKOPOCTeH XUMHYECKUX
peaKIii 1 OrpaHUYCHHS B IPUMEHUMOCTH PacuETHBIX METOOB;

- OCHOBBI TeOopuH (HOTOXUMHUUYECKMX U IIEMHBIX peakiuii, OCOOCHHOCTH WX
CTaJIMHOTO MPOTEKAHUS M YCIOBUS OCYIICCTBIICHUS;

- OCHOBHBIC YePThl TOMOT€HHOTO M T€TEPOTeHHOT0 KaTajan3a, MPUIHHBI YCKOPCHHUS
XMMHYECKOT0 Ipolecca B MPUCYTCTBUU KaTaau3aTopa.

Ymemn:

- MPUMEHSITh KOHJIYKTOMETPUYCCKHUE W ITOTCHIIMOMETPHUYCCKAC H3MEPEHUS IS
ompeeNeHus] TePMOJAMHAMUYECKUX (PYHKIIMNA XUMHUECKUX PeaKIMii, KOHCTAHTHI IUCCOIHMAIINH,
MIPOM3BEICHUST PACTBOPUMOCTH, pH pacTBOpOB U T.11.

- MIPUMEHSITh TEOPETUICCKUE 3HAHMSI U DKCIIEPHUMEHTAIBHBIC METOIBI MCCIICTOBAHS
(u3nueckoil XWMHUU IS PEIICHHs BOMPOCOB, BO3HHUKAIOUIMX TMPH HM3YyYEHUU KUHETUKHU
XUMHUYECKHUX PEAKIINN;

- MIPOBOJIUTh aHAIM3 W KPUTUUYECKHU OIICHUBATH TOJYUYCHHBIE SKCIEPUMEHTAIHHBIC
JaHHBIE, 00001IaTh U JAeaTh 000CHOBAHHBIC BEIBOJIBI Ha 0a3e MPOBEIEHHBIX OMBITOB.



Bnaoemy:

- KOMIUIEKCOM COBPEMEHHBIX JJIEKTPOXUMUYECKUX METOJOB HCCIEAOBAHUS JUIS
orpezeNeHus] TEPMOAMHAMUYECKUX XapaKTEPUCTUK JIEKTPOJIUTOB U XUMHUUECKHUX PEaKIIHii;

- METOJAaMHU  ONpPEIENICHHUS INOpsAAKAa M CKOPOCTH PEAKUUHM, YCTaHOBJICHHS
JUMUTHPYIOIIEH CTaIMA U MEXAHNU3MA N3ydaeMON XUMHUUYECKOHN peaklnu;

- HaBbIKAMUCOCTABJICHUS TaJbBAaHUYECKUX D3JEMEHTOB IS LEJNEH ONpeleIeHUs
TEPMOJUHAMMYECKHUX XapaKTEPUCTUK U KOHCTAHT PABHOBECHS HCCIIENyEMON PEAKIUH;

- 3HAHUAMHM OCHOBHBIX 3aKOHOB XUMHYECKOW KHUHETHKH, BIIASHUSA Pa3INYHBIX
(akTOpOB (TEMIIEpaTypHl, AaBICHUSA, KaTaTM3aTOPa) Ha CKOPOCTh XMMUYECKON peaKIiy.

3. Kpartkoe coaep:xanue JTUCUMILTHHBI

PacTBOpBl  37eKTpONAMTOB. JnekTtpocraTnueckas Teopus Jlebas-Xiokkens. Pacuer
aKTUBHOCTH M CPEJHUX MOHHBIX KOA(Q(PHUIMEHTOB aKTUBHOCTH CHUJIBHBIX JIEKTPOJIUTOB B
pa30aBIEHHBIX U KOHIICHTPUPOBAHHBIX PACTBOPOB M PACTBOPAX YMEPEHHOW KOHIIEHTpPALIUH.
VYaenbHas U MOJISIpHAsl DJIEKTPUYECKHE MPOBOAUMOCTH. CKOPOCTh JBMIKEHUS U IOJBHKHOCTB
MOHOB. [IpenenpHble MOJSPHBIE AIIEKTPONPOBOJIHOCTH MOHOB. 3aKOH HE3aBUCHUMOIO JIBHKEHUS
noHoB Konbpayma. [Ipumenenue u3mMepeHuil 3JeKTpUIeCcKON MPOBOJAUMOCTH Ul ONPEICIICHUS
CTETIEHU U KOHCTAHTHI AUCCOLUAINH CIA0BIX AIEKTPOIUTOB.

DNeKTpOXMMHUUYECKHE CUCTEMBI (Lien). Bo3HUKHOBEHME ckauka MOTEHIMANa HarpaHuIe
paznena npoBogHUKOB lu llpona. J[BoHHON 3neKkTpuueckuil cioil. DJIEKTpOJABMXKYIAs cuia
TaJIbBAHUYECKOTO  JJIEMEHTa, OJIEKTPOAHBIM nNOTeHunuan. TepmoamHamuyeckas Teopus
raJbBaHUYECKUX SBJICHUH, ypaBHeHHe HepHcTa. Onekrpoxumudeckas (opmMa OCHOBHOTO
yYpaBHEHHUs TEpMOJWHAMUKH, TemmepaTypHbiii kodddurmument DJIC. Dnexrtpomsr | wullpona,
ra3oBbl€ U OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIEC IEKTPOAbI. THUIIBI TaJbBaHUYECKUX 3JIEMEHTOB!
XMMHYECKHE, KOHIIEHTPALMOHHBIE, C IEPEHOCOM U 0e3 nepeHoca. XMMHUYEeCKHe UCTOYHUKH TOKa,
TOIIMBHBIE 3JIEMEHTHI.

XnMuyeckast KHHETHKA. CKOPOCTh XUMUYECKOW peaKkIiy, KOHCTAHTa CKOPOCTH, MOPSAOK
U MOJIEKYJIIPHOCTH peakiuu. Kunetnka HeoOpaTUMBIX peakiuii 1-ro, 2-ro, 3-ro U HyJIEBOTO
nopsiikoB. JluddepeHunanbHple ¥ MHTErPalbHbIE METOJbl ONPENENICHHUs] MOpPSIKAa pEeaKIH.
Crnoxuble peakiuy. [IpUHINIT HE3aBUCUMOTO IPOTEKAHUS dJIEMEHTAPHBIX peakiuil. OopaTumeie,
napaJuleJIbHBIE U MIOCIEI0BATENIBHBIE PEAKIUH 1-T0 nopsaka. Bnusaaue reMnepaTtypsl Ha CKOPOCTb
peaxiyu, npubamkenHoe npaswio Baut-I'odda. Ypasuenue Appennyca, nupdepeHnuansHas u
UHTErpanbHble GOpMbl ypaBHEHHsI. DKCIIOHEHIMAIbHAs (JopMa ypaBHEHHsI AppeHuyca. DHeprus
aKTUBALUU U MPEA3KCIIOHEHIIMAIbHBIA MHOXUTEb.

Teopun XuMHUYECKOW KMHETUKH: TEOPHs aKTHBHBIX COYNAapEHUM M TEOPHUS NEPEXOIHOTO
cocrossHust TIIC (akTUBUPOBAHHOTO KOMIUIEKCA). OHTAJbIMS M DSHTPOINUS AKTUBALMH.
DOoTOXMMHUYECKHE peaKIUU. XuMudeckrue u (hotodusnueckre CTauu, BTOPUYHBIE MPOLECCHI.
Kunetnka ¢oroxumudeckux peakuui. CeHCHOMNIM3UPOBaHHBIE (POTOXMMUYECKHE PpEaKIUH.
Lenuple peakuuy, MEeXaHU3Mbl 3apOKJIE€HUS, pa3BUTUS U oOphiBa 1enu. Hepa3BerBieHHbIE U
pa3BETBIECHHBIE LIEMIHbIE peakuuu. BepoATHOCTHAas TeOpHs Pa3BETBICHHBIX PEAKLMIL.
[IpenenbHble IBIEHUS B LIEMHBIX PEaKUUAX, HUKHUI U BEPXHUN MTpeiesbl BOCTIIAMEHEHUSI.

Karanu3. l'omoreHHslii W reTeporeHHbli KaTanu3. (OCHOBHBIE 3aKOHOMEPHOCTH
KaTaIUTHYECKUX peakuui. BiusHue karanmsaTtopa Ha TEPMOAMHAMUYECKHE W KMHETHUYECKHE
napaMmeTpsl peakiuu. CeleKTUBHOCTh KaTaIu3aTopa, KaTaIUTHUECKast aKkTUBHOCTh. | OMOTreHHBIN
katanu3. CIuTHBIA M pa3[eNbHBI MEXaHW3MBbl KaTAIUTUYECKOTO NEUCTBHA. DHEPrETHUECKHE
JarpaMMBbl B3aUMOJICHCTBUS peareHTOB ¢ KaTanuzaTopoM. O0mwmii u cnenuduyeckuii KuCI0THO-
OCHOBHOM Karanu3. Katanus KoMIUIEKCaMH NEPEXOJHBIX MeTauIoB. DEepMEHTATUBHBIN KaTalus.
I'ereporennsiii  katanmu3. TuIbl TeTEPOreHHBIX KaTaJIM3aTOPOB. 3aKOH JIEHCTBYIOIIMX
noBepxHocTel. KnHeTrnka reTeporeHHbIX peakiuid.

4. O0beM yueOHOH TUCIHIJIMHBI

B 3a4Y€THBIX B aKaJieM.

Buabl yueOHol padoThI
eIMHHIAX yacax




OO0mas TpyA0eMKOCTb JMCHUILIHHBI 0 Y4eOHOMY 5.0 180
IUIAHY
AyAUTOpPHBIE 3aHATHS: 1,78 64
Jlexmmm (Jlek) 0,89 32
[Tpaktuyeckue 3austust (I13) 0,89 32
CamocrositesibHasi padora (CP): 2,22 80
Buja koHTpoJIsi: 3a4eT / Ik3aMeH sk3amen (1,0) | ’x3amen (36)

. B 3a4€THBIX B aCTPOHOM.

Buabl yueOHol padoThI
eIHHHIIAX yacax

OO0uas TPyA0€eMKOCTb JMCHUILIHHBI 0 Y4eOHOMY 5.0 135
IUIAHY
AyIUTOpPHBIE 3aHATHS: 1,78 48
Jlexuu (JIek) 0,89 24
[Tpaktngeckue 3anstus (I13) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
Buja xonTpoJisi: 3auer / 3k3amMeH sk3ameHn (1,0) | 3k3amen (27)

AHHOTALMSA AMCHUILIHHBI
JlabopaTopHbIil NpaKTHKYM 10 oprannyeckoii xumuu (b1.B. 12)

1. Heap AMCUUIUIMHBI — IPUOOPETEHNE CTYICHTAMU OCHOBHBIX CHHTE3a OPraHUYECKHX
BELIECTB.

2. B pe3yabTarte u3y4eHHs AUCHMILIMHBI CTYEHT J0JIZKEH:

Oobnadamp cneayromMMI KOMIETEHIIUSAMM:

- CHOCOOHOCTBIO OCYHIECTBJIATh TEXHOJOTHYECKHII MPOLECC B COOTBETCTBUU C
pErjIaMeHTOM M HCIOJIb30BaTh TEXHUYECKHE CPEACTBA JUI U3MEPEHHUS] OCHOBHBIX MapaMETpPOB
TEXHOJIOTUYECKOT0 TPOoIecca, CBOUCTB Chipbst U npoaykiuu (ITK-1);

- CIIOCOOHOCTBIO CIIEAUTH 3a BBIOJHEHWEM MPAaBUJI TEXHUKU OE30MacHOCTH,
MIPOM3BOJICTBEHHOM CAaHWUTapUM, IMOKApHOM O€30MacHOCTH W  HOPM OXpaHbl Tpylna Ha
npeanpustusx (I1K-6);

- TOTOBHOCTBIO H3y4yaThb HAyYHO-TEXHMYECKYI0 HH(OpMalMIO, aHAIU3UPOBATh
OTEUECTBEHHBIH U 3apyOeKHBII OMBIT IO TeMaTuke uccnenoBanuii (ITK-13)

- CHOCOOHOCTBIO IJIAHUPOBATh SKCIEPUMEHTAJIbHBIE HCCIIEOBAHMS, IOJy4aTh,
00pabaThIBaTh U aHATM3UPOBATH MONTy4eHHbIE pe3yabTaThl ([1K-15).

3uamo:

— TEXHUKY O€30MaCHOCTH B JIAOOPATOPUU OPTraHUIECKON XUMHUH;

- HPUHIMIBI 0€30MacCHOr0 00pAIEHHUs ¢ OPraHMYECKUMH COETMHEHUSIMU;

- METOABI U BUbI XpoMaTorpaduu Ui ONpeIeeHUs COCTaBa PEaKIIMOHHON CMecH;

- TEOPETUYECKHE OCHOBBI CIIOCOOOB BBIJICJNIEHUS, OYUCTKH U WJAECHTH(PHUKALUU
OpraHMYECKUX BEIIECTB;

- 9KCHEPUMEHTAIbHBIE METO/IbI IPOBEIEHUS OPraHUYECKUX PEAKLINH, TPOTEKAIOIINX
10 PA3JIUYHBIM MEXaHU3MaM;

- OCHOBHBIE OOIIME METOAMKH B3aUMHOM TpaHC(HOpMAlMUU KJIACCOB OPTaHUYECKHX
COCIUHEHU.

Ymemo:

- NPUMEHSTH TEOPETUUECKHE 3HAHUS U SKCTIEPUMEHTAIbHBIE METO/IbI HCCIIEIOBAHUS
OpPraHUYECKOM XMMMHU IPU PELIEHUH NMPOo(hecCHOHANBHBIX 3a/1a4;

- chopMmynupoBath ~ mpobiemy U 00OCHOBaTh  BBIOOp  MpPUOOPOB U
9KCHEPUMEHTAIBHBIX METOJIOB MCCIIEIOBAHNUS, TIOCTABUTD LI M 3314l U HAMETHUTh MyTH UX
JOCTH)KEHUS;



- CHHTE3MPOBATH COCAUHEHHUS IO MPEIOKEHHON METOIHUKE;

- NPOBECTH BBIICJICHHE W OYUCTKY CHHTE3UPOBAHHBIX BEIICCTB Ha OCHOBE
TEOPETUYCCKUX 3HAHHUN TI0 OPTaHUYECKON XUMHU;

- BBIOUPATh PAIMOHAJIBHBIA CHOCOO BBIZACICHHS W OYUCTKH OPraHUYECKOTo
COCIIMHCHUS;

- NPEJCTaBIIATh JaHHBIC JIAOOPATOPHOTO WCCICIOBAaHHUS B BHJIE TI'PAMOTHO
0 OPMIICHHBIX METOJIUK;

- NPOBOJUTh aHAJIM3 U KPUTHUYCCKU OLICHUBATH MOJYYCHHBIC SKCIICPUMEHTAIbHBIC
JIaHHBIEe, 0000IIaTh | JeJIaTh 000CHOBAHHBIC BHIBOJIBI HA 0a3e MPOBEIEHHBIX OIBITOB;

- BBIOPATh CIIOCO0 MICHTU(UKAIIUY OPTaHHYECKOTO COCMHCHUSI.

Bnaoemo:

- KOMIUTIEKCOM COBPEMEHHBIX 3KCIIEPHUMEHTAILHBIX METOJ0B OPraHUYECKON XHUMHU
JUTSL PEIICHUs] KOHKPETHBIX UCCIICI0BATEIILCKUX 33/1a4;

- IKCIEPUMEHTAIBHBIMI METOIAMH TIPOBEICHUS] OPraHMUECKUX CHHTE30B.

- OCHOBHBIMH METOJIaMH UACHTU(DUKAIIUH OPTAHUICCKUX COCTMHEHHIMA

- nprueMamMu 00pabOTKH U BBIJCJICHHSI CHHTE3UPOBAHHBIX BEIIECTB;

3HaHUSIMH  OCHOBHBIX  3aKOHOB  OPTraHMYECKOW XHMHUHU JUIS  COJICpIKATEIBHOM
UHTEPIPETAINH TTOTYUCHHBIX SKCIIEPUMEHTAIBHBIX PE3YJIbTATOB.

3. Kpatkoe coaep:kanue 1uCUMIIUHBI

be3omnacHsie mpreMsl U paBuia padoThl B 1a00paTOpUn OpraHMYECKON XUMUH.

OO6mue MeTo bl paboThI B IabopaTopuu opranndeckoit xumuu. [locyaa, Hanbomee gacto
npumeHsieMass B Jsabopatopuu. Harpepanume. Oxnaxnenue. IlepememmBanue. Mertoabl
uACHTU(DUKAIIMY ¥ OYUCTKH OPTaHMYECKHUX BelIecTB. MIeHTu(UKAIUSI OPraHuIeCKUX BEIIECTB
MocpecTBOM  pas3nudHbix  BUAoB xpomatorpaduu (TCX, xpomartorpaduss Ha Oymare,
HOoHOOOMeHHas xpoMaTorpadus, BIXX), remneparypsl miaBienus u pehpaxroMeTpun. MeTo b1
CHEKTPaAIbHOM UICHTU(PUKALMN OPTaHUYECKUX COCAMHEHUN.

Henmn w 3amaun SKCHEpUMEHTAa B OPraHMYECKOM CHHTE3€. TeopeTHYecKHe OCHOBBI
nporiecca. Breibop ycnoBuit peaknmu. Pacuer cuHTe3a. OOmue mnpaBuiia IMOATOTOBKH U
npoBeseHus cuHTe3a. TexHuka 6e3onacHoctu. [lpubop s nposenenus cuntesa. [IpoBenenue
onbiTa. KoHTponbs 3a xomoM peakiuu. Bwinenenue, oyucTka M aHanu3 npoaykTta. CHHTE3BI
BEIIECTB PA3IMYHBIX KJIACCOB OpraHMYECKUX coenuHeHWid. [IpoBereHne sKCIepUMEHTAIbHBIX
METOJIOB MCCIIEIOBAHUS PEAKIIHIA.

[IpoBenenue peakiuii, IpPOTEKAIOMUX 10 MEXaHU3MAM:

- HyKJ1€0(UIBHOTO 3aMEeIlIEHUS] — CHHTE3 T'aJIOreHAIKaHOB;

- HYKJICO(QHUIBHOTO MPUCOCTUHEHUSI — CUHTE3 CIOXKHBIX 3(UPOB KapOOHOBBIX KHUCIOT,
aMUI0B KapOOHOBBIX KUCIIOT, a30TCOAECPKAIINX aTbIETUIOB U KETOHOB;

- DIEKTPOPUILHOTO 3aMEIIEHHs] B apOMaTHUYECKOM pSJy — pPEaKUUd HUTPOBAHMA,
OpoMupoBaHus, CyIb(PUPOBAHMUS;

- peakuuii 1Ma30TUPOBAHUS U a30COUYECTAHUS;

- peakmuii OKHCIEeHHS (CHHTE3 areToHa, 1,4-0eH30XWHOHA, OCH30MHOW KHCIOTHI) W
BOCCTaHOBJICHHS.

4. O0beM y4eOHOH TUCHHUILJIMHBI

Bupl yueGHO# paboThI B 3aueTHBIX B akanem.
eIMHUIIAX qacax
OO0mas TpyA0eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY ILIAHY 2 72
AYyIUTOpPHBIE 3aHATHUS: 32/36 32

Jlexum (Jlek) - -
[Tpaktrueckue 3ansarus (113) -
Jlaboparopus 32/36 32




CamocrositesbHas padora (CP): 40/36 40
Buj koHTpOJISA: 3a4eT / IK3aMeH - 3auer
Byl yueOHO# paboTh B
B 3auernbIx
aCTPOHOM.
eIMHUIIAX
yacax
O0mas TpyA0eMKOCTh JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 2 54
AyIMTOpHBIE 3aHATHS: 0,89 24
Jlexuu (Jlek) - -
[Tpaktnaeckue 3anstus (I13) - -
Jlaboparopus 0,89 24
CamocrositenbHas padora (CP): 1,11 30
Buj xoHTposs: 3a4eT / 3K3aMeH - 3aver

AHHOTanus padoyeil NpOorpaMMbpl JUCHUIIMHBI

JlaGopaTopHblie padoThl 0 (PM3HYECKON XUMHH MPOIECCOB PAIIMOHAJIBLHOTO

HCII0JIb30BaHMA ChIpbeBbIX pecypcos (b1.B. 13)

1. lean u 3aga4u AU CHMIIJIMHbBI

Henp AMCHUIIMHBI-03HAKOMUTh M PACKPBITh BO3MOKHOCTH OCHOBHBIX 0a30BBIX
9KCIIEPUMEHTAIBLHBIX METOJ0B (U3NYECKOM XUMHUU, HAYYUTh CTYJE€HTa BUIETh OOJAacTH U
npejesibl MPUMEHEHHS] 3TUX METOJIOB HMCCIIEIOBAHMsI, YETKO MOHUMATh UX MPUHIUIHAIbHBIC
BO3MOXXHOCTH U OTPaHUYEHUS IIPU PEIICHUH KOHKPETHBIX SKCIIEPUMEHTAIBHBIX 3a71a4.

3agauM M3ydeHUs TUCHUIUIMHBI CBOJIATCS K (DOPMUPOBAHHIO y CTYJEHTAa TBOPYECKOTO
MOJX0Ja K PAa3BUTUIO HABBIKOB (PU3UKO-XMMHUYECKOTO HCCIEAOBAHUSA, TPAMOTHON MOCTAHOBKE
7a00paTOPHOTO HCCJIENOBAaHUS W HAXOXKICHWIO IyTeM €ro peanu3allud, aHaiu3a u
00001IEHUSATIONYYEHHBIX KCIIEPUMEHTAIBHBIX PE3yIbTATOB.

2. B pe3yabTare n3yueHusi Kypca CTYACHT J0JIKEeH:

Oonaoamp CneayoMUMU KOMIETEHIIUSMU:

- CHOCOOHOCTBIO  HCIIOJIb30BaTh ~ OCHOBHBIE  3aKOHBI ~ €CTECTBEHHOHAYUHBIX
JUCIUILIMH B IPO(ECCHOHATBHOM AESITENbHOCTH, IPUMEHATH METO/Ibl MAaTEMaTHUECKOI0 aHAJIN3a
Y MOJICTUPOBAHUS, TCOPETHUCCKOTO U IKCIIEpUMEHTaIbHOTO nccienoBanus (OITK-2).

- CIIOCOOHOCTBIO TUIAHUPOBATh SKCIIEPUMEHTANBHBIE HCCIEIOBAHUS, TOIYyYaTh,
00pabaThIBaTh U aHATM3UPOBATH MOJTy4eHHBIE pe3yabTaThl ([TK-15);

3name.

- IIPHUHIIAIIBI pA0OTHI U CXEMBI HCITOIb3yEMBIX H3MEPUTEIBHBIX YCTAHOBOK;

- BO3MOXXHOCTH METOJIOB CIIEKTPOXUMHUH ISl TIPOBEACHHS Ka4eCTBEHHOTO M
KOJIMYECTBEHHOTO aHAllM3a XUMHUYECKUX CHCTEM, OMpECNICHUs TEPMOJUHAMHYECKHX CBONCTB
XHMHYECKHUX BEIIECTB;

- KOHIYKTOMETPUYCCKUHUTIOTEHIIMOMETPUICCKHI METOIBI HaX 0K IEHUS
TEPMOJUHAMHYECKUX  XapAaKTEPUCTHUK OJJCKTPOJIUTOB (AaKTHBHOCTEH ©  KOIPPUIMCHTOB
AKTUBHOCTH, KOHCTAHTBI JUCCOIUAIINH, TSPMOIMHAMHYCCKUX XapPAKTCPUCTUK PEAKIUH);

- (U3UKO-XMMHUYECKHE METOJIbI MCCICIOBaHUS M aHajiu3a (a30BbIX PAaBHOBECHH B
OJIHO- U MHOTOKOMITOHEHTHBIX CHCTEMaX, ITyTH MOCTPOCHHSI (Pa30BBIX TUATPAMM COCTOSHHUS;



— SKCTICPUMCHTAIBHBIE METOJbI M3yYCeHHMs] KHUHETHKM XHUMHUYECKUX PpEeaKIui,
CIIOCOOBI OTNpeeNICHUS] KOHCTAHT CKOPOCTEH U MOPSAIKa XUMUUYECKUX PEaKIIUM.

- KaJIOPUMETPUUYECKUE METO/IBI ONIPEICIICHUS TETUTOEMKOCTH, TeTIIOBBIX A (EKTOB U
JIPYTUX TEPMOXUMHUYECKUX CBOMCTB U3Y4aEMbIX OOBEKTOB.

Ymemn:

- MPUMEHSTh TEOPETUUECKUE 3HAHUS U HKCIIEPUMEHTAJIbHBIE METO/IbI UCCIIEI0BAHUS
(bU3MIeCKO XUMHH MPU PEIICHUH MPOo(eCCHOHATBHBIX 3a/1a4;

- chopMynupoBath npobiaemMy U 000CHOBATh BHIOOP IKCIIEPHUMEHTAIHLHOTO METOAA
MCCJIEI0BAHMS, TOCTABUTH 1ICJIM U 3a/1a41 U HAMETUTD ITyTH UX JOCTHXKCHHUS;

— MIPOBECTH MaTEeMATHUYECKyI0 00pabOTKy SKCIEpUMEHTANBHBIX JaHHBIX Ha 0ase
TEOPETUUECKUX 3HAHUN N0 (PU3NUECKON XUMUU;

- MPEJICTaBIATh JaHHBIE Ja00PaTOPHOTO MCCIe0BaHus B rpaduueckoit popme U Ha
OCHOBE TMOJYUYEHHBIX 3aBUCUMOCTEH OMPENEIATh COOTBETCTBYIOIIME TEPMOAMHAMUYECKUE U
KMHETHYECKUE XAPAKTEPUCTUKU XUMUUECKON CUCTEMBI U XUMUYECKOTO MTPOILIECCa;

- MIPOBOJIUTh aHAJIN3 U KPUTUUYECKHU OLICHUBATH MOJYUYECHHbIE SKCIEPUMEHTAIbHBIC
JaHHBIE, 0000IIaTh U JIeJIaTh 000CHOBAHHBIE BHIBOBI HA 0a3e MPOBEAEHHBIX OIBITOB.

Bnaoemy:

- KOMIUIEKCOM COBPEMEHHBIX SKCIIEPUMEHTAIBHBIX METOAO0B (U3NYECKON XUMHH
JUTSL peIlIeHNsI KOHKPETHBIX MCCIIEI0BATEICKUX 3a/1a4;

- SKCIIEPUMEHTAJIFHBIMU  METOJaMH  HCCJIEIOBAaHUS COCTOSIHUS ~XHMHYECKOTO
paBHOBECHS M KHHETUKN XUMHUYECKOTO MpoIecca.

— npueMaMyd OOpaOOTKH TMOJMYYEHHBIX OMNBITHBIX JaHHBIX [JISl BBISBJICHUSA W
YCTaHOBJICHHSI B3aUMOCBSI3ed MEXIy TEpMOJWHAMUYECKUMHU CBOWCTBAMU U (U3HYECKUMU
napaMeTpamHu Mpolecca;

— 3HAHUSIMH OCHOBHBIX 3aKOHOB (PH3WUYECKOW XUMHH [UIS  COJEpIKATEIBHON
UHTEPIIPETAINU MTOTYUYEHHBIX IKCIIEPUMEHTATIbHBIX PE3yJIbTaTOB.

3. KpaTkoe coaepkanue Iy CHUNTHHBI

[Ipumenenne MeTOAOB (PUIUKO-XUMHUYECKOTO HUCCIEIOBaHUS JUIS  OINpeaeTeHUs
TEPMOJIMHAMUYECKUX U KHHETUYECKUX XAPAKTEPUCTUK XUMUUYECKUX CHCTEM.

CrekTpoXMMUYecKue MeTolbl  uccienoBaHus.KauecTBeHHBIM  aHaiW3  BellecTBa
(ompeneneHne MEXbSIJCPHBIX PACCTOSHUN, MOMEHTOB WHEPIUH MoJiekyl). OmnpeneneHue
KOJIMYECTBEHHBIX XapaKTEPUCTUK (CTEMEHU MAMCCOIMAIMM M KOHCTAHTHl JIUCCOILIMALIUU
3JIEKTPOJIUTOB, TETUIOEMKOCTH BEIIIECTBA).

OnekTpoxumuueckue  Meroabl  uccinenoBanus.Kongyktomerpus.  OmpexneneHue
KOHCTAHTHI JIUCCOIMAIIMKM CIa00TO DSIEKTPOJIUTA, CTENEHH JUCCOIMAIUU, DIEKTPUUCCKON
OPOBOJAMMOCTH  MpPU  OECKOHEYHOM  pa30aBiIeHMH  KOHAYKTOMETPUYECKUM  METOAOM.
[Morenumomerpus. OnpeaeneHue TEPMOAMHAMUYECKUX XAPAKTEPUCTUK XUMUYECKON peakuuu (
AH®, AG®, A.S°), TemnepatypHoro kodppuumnenta IJIC (dE® / dT ), craumapraoit DJIC (E°),
U3y4eHUe BIUSHUS 100aBOK Ha MOTEHIIUAN JIEKTPOAa.

®da3zoBoe paBHOBECHE B OJIHOKOMIIOHEHTHBIX CHUCTeMax. DU3MKO-XMMHUUYECKHUI aHau3.
N3yyeHne 3aBUCIMOCTH CBOMCTB CUCTEMBI OT €€ cocTtaBa. KpuBbie oxnaxaenus. Onpenenenue
cOoCTaBa ?BTEKTUUYECKOW cMecu. [locTpoeHue auarpaMM KHUICHHS M TUArpaMM IUIABKOCTH IS
OuHapHBIX cucTeM. OrpaHUYeHHAs PACTBOPUMOCTD B TPEXKOMIIOHEHTHBIX CHCTEMAX.

Xumuueckoe paBHoBecue. OmnpeneneHne KOHCTAHTBI XHUMHYECKOTO pPaBHOBECUS U
TEIUIOBOTO 2P eKTa XUMUIECKOHN peaklly Ha MPUMEPE PEaKIuil pa3noKeHusI.

Tepmoxumus. Kanopumerpus. Onpenenenue TEIUIOEMKOCTH BEIIICCTB
KaJIOPUMETPUUECKUM METOIOM.

4. O0bem y4eOHOH TUCHHUIJIMHBI



Brb1 yueBHoii paGoThi B 32a4eTHBIX B aKajeM.
eTMHHIAX yacax

Oo01mast Tpy10eMKOCTb TUCHHUILUIMHBI 110 Y4eOHOMY 3.0 108

IUIAHY

AyIUTOpPHbIE 3aHATHS: 0,89 32

Jlaboparopus 0,89 32

CamocrositenbHas padora (CP): 2,11 76

Bujx koHTpoOJIs: 3a4eT / IK3aMeH — 3a4yer

Bujtst yuesnoii pagoTs: B 32a4eTHBIX B aCTPOHOM.

eIMHUIAX yacax

OO0mas TPy10€eMKOCTb JMCHUILIUHBI 10 Y4eOHOMY 30 81

IUIAHY

AyIUTOpPHBIE 3aHSITHS: 0,89 24

Jlaboparopus 0,89 12

CamocrositenbHas padora (CP): 2,11 57

Buj koHTposs: 3a4eT / IK3aMeH - 3auer

AHHOTauus padoyeii MporpaMmMbl JUCUMILTHHBI
JlabopaTopHBIi NPAKTHKYM M0 NPOLECcCaM U aNNapaTaM XMMH4YeCKOH TeXHOJIOTHH
(b1.B. 14)

1. Heab nucuMmiInHbI:

3akpernyieHue 3HaHUH, TOMyUYEeHHBIX MPU U3YYeHUN AUCUUILTUHBI «IIporiecchl u anmaparsbl
XMMHUYECKOH TEXHOJOTHM» B OOJIACTM OCHOB THJAPABIWYECKHX, TEIMJIOOOMEHHBIX H
MacCcOOOMEHHBIX TMPOIECCOB, YTO HEOOXOAMMO NpU TMOATOTOBKE OaKalaBpOB MO JIaHHOMY
HAIPAaBJIEHUIO JJI HAyYHO-UCCIIEI0BATENBCKON U IPOEKTHO-TEXHOJIOTMUECKON AESTEIbHOCTH.

2. B pe3yabTaTe wu3yYeHHs AUCHHMIUIMHBI O0yYalOIIWiici 1O mporpamme
0akajaBpUAaTa J0JIKEH:

oonadamos CAeayOMMHA KOMIIETEHIUSAMMU:

- CIIOCOOHOCTBIO MCHOJb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLUILIUH B
NpopeCCUOHATIBHON  AEATENbHOCTH, NPUMEHATh METOJbl MAaTeMaTHYeCKOro aHajliu3a Hu
MOJIETTMPOBAHHS, TEOPETUIECKOTO U AKCIepruMeHTanbpHoro uccienoBanus (OIK — 2);

- CIOCOOHOCTBIO UCTOJIb30BAaTh OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHBI JJIs1 TOHUMAHUS
OKpyxatomiero mupa u sisnernit npupoasl (OIIK — 3);

- TOTOBHOCTb OCBauBaTh U SKCIUTyaTUPOBATh HOBOE 00OPYAOBaHHE, IPUHUMATh Y4acTHE B
HaJIAKMBAHUH, TEXHUYECKHUX OCMOTpaxX, TEKYIIMX PEMOHTAX, IPOBEPKE TEXHUUECKOTO COCTOSHUS
obopyaoBanus u nporpammubix cpeacts (ITK-7);

- CIIOCOOHOCTBIO  IIAHMPOBATH  SKCIEPUMEHTAJbHBIE HCCIENOBaHMA, IOJIYyYaTb,
00pabaThIBaTh U aHATU3UPOBATH MoydeHHbIe pe3yibraThl (I1K -15).

3uamo:

- 3aKOHBI MIEPEHOCA UMITYJIbCA, TETJIOTHI U MacChl;

- OCHOBHBIE YpaBHEHMsI NPUKJIAJHOW THUIPABIMKM M 3aKOHOMEPHOCTH IEPEMEIICHUS
JKUAKOCTEH;



- OCHOBHBIE 3aKOHOMEPHOCTH IMPOLIECCOB OCAXKICHUS, (PUIBTPOBAHUS M TECUCHUS Uepes
3€pHUCTHIE CJIOU;

- (pu3MUecKyI0 CYIIHOCTH MPOILIECCOB TEIIO- U MAaCCOOOMEHA; OCHOBHBIE KHHETHUECKHE

3aKOHOMEPHOCTH MacCoNepeHoca JyIsi CUCTEM Ta3(Tap)-KUAKOCTh;

- THUIOBBIE MPOIECCHl XUMUYECKOM TEXHOJIOTUH, COOTBETCTBYIOIIHE annapaThl 1 METOIbI
UX pacuera.

Ymemo:

- OTNIPE/ICIIATh XapaKkTep ABMKCHUS )KUIKOCTEH U ra3oB;

- HCTIOJIb30BaTh OCHOBHBIE KHHETUYECKHE 3aKOHOMEPHOCTH TEIUIO- U MAacCOMepeHoca MpH
aHaJIN3€ TETIJIOBBIX U MACCOOOMEHHBIX MPOIECCOB;

- COCTaBIIATh MaTepUaIbHbIC U TEIUIOBbIC OAIAHCHI JUISI CUCTEM Ta3(Iap )-KUAKOCTh;

- pacCYMTHIBATh MapaMeTPbl HACOCHOTO, TEIJIO- U MAaCCOOOMEHHOT0 000PYI0BAHMS;

- COCTaBIIATh TEXHOJIOTMUYECKHUE CXEMbI H U300pakaTh Ha HUX OCHOBHBIE allapaThl;

- AHAJIU3UPOBATH DKCIEPUMEHTAJIHHO TIOJYYEHHBIE W TEOPETHUECKH PACCUUTAHHBIC
nokaszaTtenu paboThl annapaToB.

Bnaoemy:

- METOJIOJIOTHEH pacueTa rTuApOMEXaHUYECKUX, TETUIOBBIX U MACCOOOMEHHBIX MPOIECCOB.

- METOJIJaMU COCTABJICHUS] TEXHOJIOTUYECKHUX CXEM.

3. KpaTkoe coaep:kaHue THCHUTIHHBI

Ne n/nn HaumeHnoBaHue J1a00paTOPHBIX padoT
1 OmnpexneneHne PeXNMOB TCUSHHSI KHUJIKOCTEH.

2 W3ydenue npouiist cKopocTeit MOoToKa B TpyOOnpoBoie.

3 I'uapaBnuyueckoe CONpOTHUBIICHHUE B TPYOOITPOBOIax (METALITHYECKOM U
CTEKJIIHHOM) M 3JIEMEHTaX TPYOOIPOBOTHON apMaTypBbl.

4 OmnpezneneHue ruApaBIMYECKOr0 COIPOTHUBIIECHHS IPSIMOTO Y4acTKa TpyOonpoBoaa.

5 Omnpenenenne THAPABIMYECKOTO COTPOTUBIICHUS B 2JIEMEHTaX TPyOOIPOBOIHOM
apmaTypsl (muadparma, IpoCcCeTbHBIA BEHTHIIB).

6 Omnpenenenne THAPOINHAMHYECKOTO COTTPOTHUBIICHUS CYXOi CUTYATON TapeIKH
KOJIOHHOT'O amnmnapara.

7 Omnpenenenne THAPaBINYECKOTO COMPOTUBIICHUS OPOIIAEMON CUTYATON TapesKu
KOJIOHHOT'O amnmnapara.

8 N3mepenue rujpaBIndeckoro CONpOTUBICHUS TPYOHOTO U MEXTPYOHOTO
MIPOCTPAHCTBA TEIMJIOOOMEHHOIO amapara.

9 KannOpoBka pacxooMepa BECOBBIM METOJIOM.

10 M3ydyeHne XxapakKTepUCTHK IIEHTPOOEKHBIX HACOCOB.

11 Omnpenenenne kodpduimenTa Terionepeayn B IBYXTPYOHBIX TEIJI00OMEHHHUKAX.

12 Temonepenqaua B METAIMYECKOM M CTEKJISIHHOM  KOXYXOTpPYOHBIX
TEMJI000MEHHHUKAX.

13 WHTEeHCHBHOCTD TEIIONEPEauH B IJIACTHHYATOM TETNIOOOMEHHUKE

14 W3ydenue mpoliecca HeCTAlMOHAPHOTO TEIUIOOOMEHa B almapaTe ¢ MELIalKoi u
MOTPY>KHBIM 3MEEBHUKOM.

15 Omnpenenenue KOA(PQPHUIMEHTOB MACCOOTIA4d B ra3oBod (asze NpU HCHApEHHUH
KHUJIKOCTH B BO3YIIHBIM MOTOK WJIM IIPU KOHJAEHCALUY NTapa Ha MJICHKE KUAKOCTH B
HAacaJ04YHOU KOJIOHHE.

16 Onpenenenne KodhOUIMESHTOB MAaccOOTHauyd B KUAKON (ase mpu mecopOumm
JMOKCHIA YTIIePOJia U3 BOJIBI B INICHOYHOW KOJIOHHE.

17 M3ydeHue coBMECTHOTIO TEIJIO- 1 MacCOOOMEHa B HAacaI04YHOM KOJIOHHE.

18 W3ydenue npoliecca NpocToi NeperoHKH OMHApPHON CMECH M30IPOIIAaHOJI-BOIA.

19 W3ydenue nporecca NpocToil meperoHku OMHAPHOM cMeCH BOAA-3TUIICHIJIUKOIb.

20 N3yyenue npoliecca nepuoanyecKkoil pekTudukany OMHaApHOM cMecH ITaHOJI-BOJA.




21 Pa3znenennie pacTBOPOB HU3KOMOJIEKYJISIPHBIX BEIIECTB 0OPATHBIM OCMOCOM.

22 OmpenenieHne CKOPOCTH CBOOOJHOTO OCAXKIEHUS TBEPABIX YACTHUIl W BCIUIBITUS
My3bIpei B )KUJIKOCTSIX.

23 N3yuenue nporecca GuIbTPOBaHUSI CYCIICH3UH.

24 IMupoauHaMUKa HEOIBUKHOTO U TICEBIO0KIKEHHOTO 36PHUCTOTO CIIOS.

4. O0beM y4eOHOH JUCIHILJIMHBI

Bunet yueOHOI paboTh Bcero VI cemecTp
3au. en. Ak. 4gac. 3au. en. Ak. 4gac.

OOmast TPyAOEMKOCTh JAUCHUIUIUHBI 10

y4eOHOMY IUIaHy 2 72 2 72

KonTakTHas padora: 0,89 32 0,89 32

Jlexmmm (Jlek) - - - -

[Tpaktuueckue 3ausarus (113)

JIa6.paboThI 0,89 32 0,89 32

CamocrositesibHas padora (CP): 1,11 40 1,11 40
Bua wuTOroBOro KOHTpOJs: 3a4er - - - -
OLEHKOI
Bupl yueGHO# paboTh Bcero VI cemecTp

3au. e Actp. gac. | 3au. ej. Actp. Hac.
OOmast  TPyAOEMKOCTh  JUCIHUIUIMHBI IO
y4eOHOMY IUIaHY 2 54 2 54
KonrakTHas padora: 0,89 24 0,89 24

Jlextuu (JIek)

[Tpaktrueckue 3ansarust (113)

JlaG.paboThl 0,89 24 0,89 24

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

By MTOroBOro KOHTpOJISA: 324eT ¢ OLIEHKOM

AHHOTaNUA padoyeil MPOrpaMMbl AUCUUIIMHBI
IIpoexTHpOBaHUE MPOLECCOB U aNNAPATOB XUMH4YecKoii TexHosoruu (b1.B. 15)

1. leab AMCHUIIAHBI.

CyIIeCTBEeHHO PACIIUPHUTh, CUCTEMATH3UPOBATh W HCIIOJIB30BATh HA MPAKTUKE 3HAHUIN
OCHOB THJPABINYECKUX, TEIJIOBBIX U MAaCCOOOMEHHBIX IMPOILIECCOB XUMHUYECKOW TEXHOIOTHUH,
MO3BOJISIOIINX BBITYCKHUKAM OCYIIECTBIISITH HAYYHO- HCCIEAOBATEIBCKYI0 U TPAKTHUECKYIO
paboTy Ha NPEIIPUITUSIX.

2. B pesynbTare mM3ydeHHs MUCIUIUIMHBI OOYYaIONIUIICS 1O MporpaMMe OakaiaBpuaTa
JTOJIKEH:

obnadamp CIeayIOUMMA KOMITIETCHIIHSIMU:

- CHOCOOHOCTBIO YYacTBOBAaTh B COBEPILIEHCTBOBAHMHM TEXHOJOTHUECKHUX IPOIIECCOB C
TO3UIMI SHEPTO- H PECYypPCOCcOSPEIKESHUsI, MUHIMH3AINH BO3JICUCTBUS HA OKPYXKAIOIIYIO CPEeIy
(IIK-2);

- TOTOBHOCTBHIO OOOCHOBBIBATh KOHKPETHBIC TEXHHUYSCKHE PENICHHS TpPH pa3padOoTKe
TEXHOJIOTHYECKHUX MPOIIECCOB; BHIOUPATh TEXHHUUECKUE CPEJCTBA U TEXHOJOTHH, HApaBICHHbIC
Ha MUHUMH3AIMIO aHTPOTIOI€HHOT0 BO3ICHCTBHS Ha OKpysKaroryio cpeay (ITK-5).

- CHOCOOHOCTBIO IJIAHUPOBATH SKCIEPUMEHTANIBHBIE HCCIEIOBAHUS, MOIYy4aTh,
o0OpabaTbIBaTh U

aHaJIM3UPOBaTh MojydeHHbIe pe3ynbrarsl (ITK-15).

3uamo:



- METO/IbI pacyeTa TeIulo- U MacCOOOMEHHBIX aIIapaTos;

- OCHOBHBIE MPUHIUIIBI OpPraHU3aIMH NIPOLIECCOB XUMUYECKON TEXHOJIOTUH;

- TUIOBBIE ITPOLECCHl XUMUYECKOW TEXHOJIOTUH, COOTBETCTBYIOLINE allapaThl 1 METOBI
UX pacuera;

- METO/IbI COCTaBJICHMSI TEXHOJIOTHUYECKMX CXEM C HAHECEHHEM BCEX allapaToB.

Ymemos:

- COCTaBJISITh MaTepHaJIbHbIC U TEIUIOBBIE OATAHCHI JJIs1 CUCTEM ra3-»KUJIKOCTh;

- paccUMTHIBaTh apaMeTPhl TEIUIO - U MaCCOOOMEHHOI0 000pYAOBaHUS U HACOCOB;

- noadupaTth  CTaHJApTHOE  OOOpYIOBaHUE, UCMOIb3YyeMOE€ B  XHMHUYECKOIl
IPOMBILIIEHHOCTH.

Bnaoemy:

- METOJIOJIOTHEN pacdyeTa OCHOBHBIX IapaMETPOB THUIAPOMEXAHUYECKUX, TEIUIOBBIX H
MaccOOOMEHHBIX MPOIIECCOB;

- OCHOBaMH MPAaBUIILHOTO 1MOA00pa TEIIO K MAaCCOOOMEHHOTO 000PYI0BaHHS;

- METOJaMM COCTaBJEHUS TEXHOJOTHUECKUX CXeM U TIpaduuecKkoro H300paxeHus
OCHOBHOT'0 000pY/I0BaHUS.

3. Kpatkoe coaep:kanue IUCHHIIUHBI

Beenenne. Onucanue NPUHLMNUANBHON CXEMbl PEKTU(UKALMOHHOW YCTaHOBKHU
HenpepbIBHOrO jeicTBus. CpaBHEHHE M 00JacTH NPUMEHEHHs HAacaJO4yHbIX U TapesbyaThixX
KoJIOHH. [locTpoeHne paBHOBECHOW JIMHUM HA OCHOBE MIOJYyYEHHBIX MHINBUIyaJIbHBIX 3aJJaHUI.

Monynsb 1. PacueT pekTudukaiioHHON KOJOHHBI.

Pacuer HacajouHoi U TapenbyaTodl PEKTH(PUKAIMOHHON KOJIOHH HENPEPHIBHOTO
neiictBus. MatepuanbHblii OalaHC KOJIOHHBI. PacueT MUHMMaJIbHOrO U pabodero (erMoBoro
gyrucna. [loctpoenne pabGoumx nmHMA. Pacyer ckopocTH TapoB M JuaMeTpa KOJIOHHBI.
Omnpenenenne BBICOTHI ammapara. PacueT ruapaBIM4ecKOro CONPOTHUBIICHUS KOJIOHHBI.
CpaBHeHuE JaHHBIX pacdyeTa HacaJ04HOM M TapeapyaTod KoJIOHH. COIOCTaBIIEHHE JaHHBIX,
HOJIYYEHHBIX 110 POrpaMMaM KOMIIBIOTEPHBIX U PYYHBIX pacdeToB. BbIOOp KOJIOHHBI.

Monyns 2. Pacder u BBIOOD TEMIIOOOMEHHUKOB.

Pacuer u BbIOOp TEIIOOOMEHHUMKOB (UCHApHUTENsl, KOHJEHcaTopa, MOAOrpeBaTels,
XOJOAMIBHUKOB TUCTUIIIATA M KyOOBOTO ocTaTka) mo obmieit cxeme. ConocraBieHue NaHHBIX,
IIOJIyYEHHBIX I10 MpOorpaMmaM KOMIIBIOTEPHBIX M PYYHBIX pacueToB. ['MIpaBiInyecKuil pacyer.
Br160p onTumManbsHOro BapraHTa TEII000MEHHUKA.

Monayns 3. I'maponnHaMuyecKue pacyeThl.

Pacuer rumpaBiIMuecKoro CONPOTUBIEHHS TpyOOmnpoBoJoB. Pacder onTHMaIbHBIX
JIraMeTpoB TpyOorpoBoioB. Pacdyer u moapbop HacoCoB.

Monyisb 4. I'padpuueckoe odhopmieHue.

TexHonornueckass cxema. PexTuduKalMOHHAs KOJOHHA ONPEIENIEHHOI0 THMA C
n300paKeHUEM JieTallell KOHTAKTHBIX 3JIEMEHTOB, PACCUMTAHHBIX B MoayJIe 1.

4. O0beM yueOHO# TUCHHILIMHBI

VIl cemecTp

Buj yueOHoii padoThl
B akagem. yacax | B 3a4. exmHNIax

OO0mas TPy10€eMKOCTh 1M CUMILTHHBI 712 2,0
AYIUTOPHBIE 3aHSATHSI: 16 0,44
Jlexnu - -
[TpakTnueckux 3anaruit 3anatus (I13) 16 0,44
CamocTtosiTenpHas paboTa: 56 1,55

Bug utorosoro KOHTPOJIA: 3a4UCT




VIl cemectp

Buj yue6Hoii padoThl B B

ACTPOHOMHYECKHX | 32a4eTHBIX

yacax eIMHUIAX
OO0uasi TPY10€MKOCTb M CHUIITHHBI 54 2,0
AyAUTOpPHBIE 3aHATHSL: 12 0,44
Jlexuun - -
[TpakTnueckux 3anaruii 3ansarus (I13) 12 0,44
CamocrosTenbHas paboTa: 42 1,55
Bug nTOroBoro KOHTpOJIsi: 3a4eT

AHHOTanus padoyeil NporpaMMsbl y4eOHOM TUCHHUIINHBI
DJIeKTPOTEXHUKA U NPOMbINLJIeHHAA dj1ekTpoHnka (b1.B. 16)

1. Heab AMCUUNINHBI:

(dhopmupoBaHHEe Yy OO0YyUYaIOMIMXCS KOMIETEHITUH, 00€CIeUNBAIOIINX TEOPETHUYECKYIO U
NPaKTUYECKYI0 TMOJATOTOBKY BBINYCKHHKA, YMEIOIIEro BBIOMpAaTh M OKCILTyaTHPOBATh
IEKTPOTEXHUYECKUE M DIIEKTPOHHBIE YCTPOWCTBA, BIAJCIOLIET0 HAaBBIKAMU HCIIOJIb30BaHMS
COBPEMEHHBIX HMH(OPMAIIMOHHBIX TEXHOJOTMHA JJIsi aBTOMAaTU3UPOBAHHOTO MOJIECIMPOBAHUS U
pacuéra MEeKTPUUECKUX U IJIEKTPOHHBIX LIeTeH.

2. B pe3yabrare un3ydyeHHus JMCHMILIMHBI O0Y4YalOIIWICH 10 MpOrpamMme
0akaJlaBpUAaTa J0JIKeH:

oénademsp CIEAYIOIUMHA KOMIIETCHIUSMMU:

- CIIOCOOHOCTH pellaTh CTaHIAPTHBIE 3a7aud MPO(EecCHOHANBHON NeATENbHOCTH Ha
OCHOBe MH(OPMAITMOHHON 1 OMOIHOTrpaduUeCcKOi KyIbTyphl C MPUMEHEHUEM HH(DOPMAITMOHHO-
KOMMYHHUKAIIUOHHBIX TEXHOJOTHMM M ¢ y4€TOM OCHOBHBIX TpeOOBaHUN HWHGOPMALMOHHON
6e3onacuoctu (OITK-1);

- CIIOCOOHOCTH HCITIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX TUCIUIUIMH B
npoecCHOHATIBHON  JEATENbHOCTH, NPUMEHSATh METOJbl MAaTeMaTHYeCKOro aHajliu3a u
MOJICTTUPOBAHHUSI, TEOPETHIECKOTO U dKCIIepUMeHTaIbHOTo uccienoBanus (OI1K-2).

- CHOCOOHOCTBIO YYaCTBOBAaTh B COBEPIIEHCTBOBAHUHM TEXHOJOTHMUECKUX IPOILIECCOB C
MO3UIUI 3HEPro- U pecypcocOepekeHns, MUHUMHU3alluU BO3ACHCTBHS Ha OKPYKAIOLIYI0 Cpedy
(IIK-2);

3namp:

- OCHOBHBIE TIOHSTHS, ONIPEACIICHHSI M 3aKOHBI JIEKTPUUECKHX TETICH;

- METO/Ibl MOJICTMPOBAHMS, AHAIM3a U pacu€Ta Iienel MOCTOSTHHOTO U IEPEMEHHOTO TOKOB,
METOIOJIOTHIO DJIEKTPOTEXHUIECKUX U3MEPEHUN;

- YCTPOHCTBO U TPHUHIMIBI PAOOTHl  AIIEKTPOTEXHUYECKOTO U  AJIEKTPOHHOTO
obopynoBaHus, TpaHC(HOPMATOPOB, IEKTPUUECKUX MAIITUH, HCTOYHUKOB TTUTAHUSI.

Ymemos:

- TNPUMEHATh TEXHOJOTMM  MOJEIMPOBAHUS, aHalIu3a, pacuy€ra M SKCIUIyaTaluu
INMEKTPUUYECKUX CETEH, MPOMBIIIIIEHHOTO YJIEKTPOOOOPYAOBaHNUS U IIEKTPOHHBIX TPHOOPOB;

- BBIOMpATh DJIEKTPOTEXHUUECKOE U 3JIEKTPOHHOE OO0OpYyIOBaHHUE Ul pEUIeHHs 3ajad
MPOECKTUPOBAHUS U PEATTU3ALNN XUMHUKO-TEXHOJIOTMYECKUX MPOLECCOB U POU3BOJICTB.

Bnaoemo:

- METOJJaMU MOJICIIUPOBAHUS U Pacu€Ta JIEKTPUUECKUX U DJIEKTPOHHBIX LIETIEH;

- HaBBIKAMH TPAKTUYECKOH PabOTHI C SJEKTPUUYECKOW ammapaTypord M JIEKTPOHHBIMHU
YCTPOMCTBAMU.

3. Kpartkoe conep:xanue THCHHIIMHBI



Beenenue. [Ipeamer, OCHOBHBIEC IOHATHS, METOAOIOTHS SIEKTPOTEXHUKH U SJICKTPOHUKH.
Kpatkue ucropuueckue cBeACHUs. 3a1auyll U MECTO Kypca B TOATOTOBKE OakajaBpa TEXHHUKH U
TEXHOJIOTHH.

Monynb 1. DnekTpudeckue nemnu

1.1. OcHoOBHBIE OlpenencHHs, OMHCAHHS MMapaMeTpoB U METOJOB pacuéra
AJIEKTPUYECKHUX LIETEH.

OcHoBHBIE TIOHATHSI ¥ O0O3HAYEHHUS DJICKTPUYECKUX BEIMYUH U  DIIEMEHTOB
aJeKTpudecKkux 1emneil. OcHOBBI asnekTpobe3omacHOoCTH. (OCHOBHBIE TOHSATHS  TEOPUU
anekTpudeckux 1emneil. OCHOBHBIC MPHUHIIUIIBI, TEOPEMBbI U 3aKOHBI AJNEKTPOTEXHUKU. MeToabl
MOJIETIMPOBAHUS, AaHATIN3a U pacy€Ta JMHEUHBIX AIEKTPUUECKUX LI€TIeN TOCTOSTHHOTO TOKaA.

1.2. DaexTpuyeckre U3MepeHus U IpudOpBHI.

MeTtonbl HM3MepeHUsl 3JEeKTPUUYECKUX BEIMYMH: NPSMbIE U KOCBEHHBbIE. AHAJIOrOBbIE
3JIEKTPOU3MEPUTENbHBIE U LIU(POBBIE IITEKTPOHHBIE TPUOOPHI: YCTPOUCTBO, IPUHIUI 1EHCTBHS,
o0nactu mpuUMEHEHHsA. l3MepeHHe INEKTpUYECKUMX  BEJIMYMH: TOKOB, HAIPSDKEHUH,
COTIPOTUBIICHUHN, MOIITHOCTH U SHEPTHUU.

1.3.  Awnanu3s u pacuéT IMHEHHBIX IeTell TEPEMEHHOTO TOKa.

CnocoOwl mipencTaBieHUs (B BHUJE BPEMEHHBIX JHAarpamMM, BEKTOPOB, KOMIUIEKCHBIX
qucell) W TapaMmeTpsl (aMIUTUTyJa, 4acToTa, HadaubHas (a3a) CHHYCOMTANBHBIX (DYHKITHIA.
MrHoBeHHOe, CcpeqHee W JEHUCTBYIOIIEe 3HA4YeHHs] TEPEeMEHHOIO0 CHHYCOUJANBbHOTO TOKa
(manpspkenust u DJ[C). AKTUBHOE, peaKTUBHOE U TIOJIHOE COMPOTUBIICHHS] BETBH. MOIIHOCTH B
nemnsx nepeMeHHoro Toka. Koadduiuent moutHoct (cos([])) u €ro TEXHHMKO-3KOHOMUYECKOE
3HaueHue. [IpumeHeHne anreOpbl KOMIUIEKCHBIX YUCEI B 3JIEKTPOTEXHUKE. KOMIUIEKCHBIN METOT
pacuéra JMHEWHBIX Ieneil mepeMeHHOro Toka. bamaHc MOITHOCTH B LIEMSAX MEPEMEHHOr0 TOKa.
Pe3oHaHCHBIE sIBIEHUS B DJEKTPUUECKHUX LEMNsAX. Pe3oHaHC HanpspKeHMM W TOKOB. AHaW3 U
pacuét TpexdazHbIX Lenel NEPEeMEHHOT0 TOKa. ABTOMaTU3UPOBAHHOE MOJIETUPOBAHHUE U PACUET
ANIEKTPUYECKUX M AIEKTPOHHBIX (TTakeTsl mporpamm MultiSim, Mathcad, Excel).

Monynb 2. DneKTpoMarHuTHbIE YCTPOUCTBA U DNIEKTPUUECKHE MAITMHBI

2.1. Tpauncdopmartopsl.

Hasnauenne u obGnactu mnpuMeHeHUs TpaHC(HOPMATOPOB. YCTPOWCTBO M MPUHIUI
neiictBusi  ogHO(azHOro TpaHchopmaTopa. AHATU3 DIEKTPOMArHUTHBIX IIPOIIECCOB B
TpaHncopmarope, cxema 3amemieHusa. [lorepu osHeprum B TpaHchopmaTope. BuemHue
XapaKTEPUCTHKHU.

2.2. ACUHXpOHHBIE MaIINUHBI.

YCTpoHCTBO W NPUHLMII  JAEWCTBHUA  Tpex(pa3HOrO ACHHXPOHHOIO  JIBUraTels.
Mexanuueckue U paboune XapaKTepUCTHKU. DHEepreTudeckue quarpamMmsl. [1yck acCHHXpPOHHBIX
JIBUTATENIe C KOPOTKO3aMKHYTBIM M (pa3HBIM pOTOpoM. PeBepcupoBaHue M peryimpoBaHUE
YacTOTHI BPAIICHHUS.

Monynb 3. OCHOBBI 3J1€KTPOHUKH

3.1. DnemeHTHas 6a3a COBPEMEHHBIX JIEKTPOHHBIX YCTPOMNCTB.

[TonynpoBonHUKH. YClIOBHBIE O0O3HAU€HUsS, MPUHLMN ACHCTBHS, XapaKTEPUCTUKH U
Ha3HA4YeHHE TMOJYMPOBOAHUKOBBIX JHOJIOB, TPAH3UCTOPOB, THUPUCTOPOB. WHTerpaibHbIE
MHUKPOCXEMBI, X Ha3HAYCHHE, KIACCUPHUKAIII U MAPKUPOBKA.

3.2. IcTOYHUKH BTOPUYHOTO JIEKTPOIUTAHUS U YCHIIUTEIH SIEKTPUYECKUX CUTHAIIOB.

[TomynpoBOAHUKOBBIE BBINIPSIMHUTENH: KJIACCH(UKALMsA, OCHOBHBIE NMapaMeTpPhl, CXeMbI H
OPUHLUN paboThl BBIIPAMUTEN. OnekTpudyeckue GuiabTpbl. Krnaccudukamus v OCHOBHbBIE
XapaKTepUCTUKU ycunurteneil. O0paTHble CBA3M B onepalnoHHbIX yeunuTensax (OY), ux BiusHue
Ha MapaMeTphl U XapaKTepUCTUKU ycunuTens. OCHOBHBIE THUIIBI ycuiuTeneil Ha 6aze OVY.

4. O0béM yueOH Ol TN CIUNITHHBI

VI cemectp

Bunanl yaeoHnoii padorsl
ALY P 3au. en. Ak. 4gac.




O0mas Tpy10eMKOCTD IV CHUILTHHBI 110 5 180
Y4eOHOMY IJIAHY
KonrakTHas padora: 1,3 48
Jlexumu (Jlek) 0,4 16
Jlaboparopusie paboTs (JIP) 0,9 32
CamocrositesibHas padora (CP): 2,7 96
KoHTposabHble paboThl 11 40
Pedepar 0,6 20
W3ydenue pa3aenoB QUCIUATUIHHEL 1 36
Bua nTOroBoro KOHTPOJIsi: IK3aMeH 1 36
VI cemecTp
Bunet yueonoi padorer 3au. en. ACTpOHOM. Hac.
OO0mas Tpy10eMKOCTh JMCIHUIIIHHBI 110 5 135
Y4eOHOMY IJIAHY
KonTakTHas padora: 1,3 36
Jlexumm (Jlek) 0,4 12
JlabopaTtopusie padoTsl (JIP) 0,9 24
CamocrositesibHas padora (CP): 2,7 72
KonTtponpHbIe paboThI 1,1 30
Pedepar 0,6 15
W3yueHune pa3aenoB TUCIUTLTAHBI 1 27
Bua MTOroBOro KOHTPOJIfA: YK3aMEH 1 27

AHHOTANUA padoyeil MPOrpaMMbl AUCUUIIMHBI
IIpuknagnass MeXaHUKAa B PAIHOHAJIBLHOM MCIOJIb30BAHNHU ChIPbEBBIX U JHEPreTHYEeCKUX
pecypcoB (b1.B.17)
1. Henu u 3a7a49u AUCUUNJIHMHBI

Henp aMCHMNIMHBI - HAYYUTh CTYJEHTOB TBOPUYECKOMY IOAXOAY K BBHITOJHEHHIO
WH)XCHEPHBIX PAacyYeTOB HA MPOYHOCTH, KECTKOCTh U YCTOHYMBOCTH JIEMEHTOB KOHCTPYKIIHA,
JeTaniell ¥ y3JI0B MallliH U anmapaToB.

OCHOBHBIMH 33a4aMH THCUHMILIMHBI, PEIICHHE KOTOPBIX 00ECTIEYMBAET JOCTHKEHUE
LEJH, SIBIISIOTCS:

U3YYCHHE TUTIOBBIX PJIEMEHTOB KOHCTPYKIIUH XUMUYIECKOTO 000PY/IOBAHMUS;

MPaBWIBHBIN BBIOOp pacyeTHOW MOJENTH M TMPOBEACHHE HEOOXOJUMBIX MPOYHOCTHBIX
pacueToB B MpoIecce MPOSKTUPOBAHUS U OLIEHKU PabOTOCIIOCOOHOCTH 3JIEMEHTOB KOHCTPYKITHIA
XUMHYECKOro 000pyA0BaHUS U YCTaHOBOK;

NOHUMAaHHE TECHOW B3AaMMOCBS3M KOHCTPYKIMH XHMHYECKOTO OOOpYyIOBaHUS C
TEXHOJIOTMYECKUMH MPOLIECCAMU, UX B3aUMHOTO BIMSIHUSL IPYT HA JPYyTa;

o0ecrieyeHre HEOOXOTUMON TEXHWYECKON MH(pOpMaImen sl BOCTIPUSITHS CTYACHTaMH
psiia MOCIEAYIOMUX TUCIUTUIHH.

2. B pe3yabTaTe u3yueHusi AMCUUIIMHBI CTYIEHT JT0JIKEeH

Osnademyp ClenyrOIMIUMHA KOMIETEHIHSIMHU:

CIOCOOHOCTh HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIUIUIMH B
npohecCHOHANBHOM  AESATeTbHOCTH, MPUMEHSITh METOAbl MaTeMaTHMYeCKOTO aHaiu3a |
MOJICTTMPOBAHHMSI, TEOPETUICSCKOTO U IKCIIepUMeHTabHOT0 uccienoBanus (OI1K-2).

BHIOMpATh TEXHUYECKHE CpEICTBa U TEXHOJOTWH, HAIPABICHHbIE Ha MUHUMH3AIUIO
AQHTPOITOTEHHOTO BO3ICHCTBHS Ha OKpy»x arotyto cpeay (ITK-5);

3Hamb.



OCHOBHBIE YPaBHEHUS U METOJIbI PELLEHUS 3a/1a4 CONPOTUBIIEHUSI MAaTEPUAJIOB U AcTalei
MalllVH;

OCHOBHBIE METOJBI PACUETOB HA IMPOYHOCTh, )KECTKOCTb U YCTOMYHMBOCTH 3JIEMEHTOB
KOHCTPYKLUI MAIlIMH U anmnapaTos;

OCHOBBI TEOPUU pacyeTa JeTajlel ¥ Y3JI0B MAILUH U allllapaToB XMMUUYECKON TEXHOJIOTHH.

ymemp:

IIPOBOAMUTH pacyeTbl 3JIEMEHTOB KOHCTPYKIMI HAa OCHOBE METOJOB COIPOTUBIICHUS
MaTepHuaos;

paccunThIBaTh U KOHCTPYUPOBATH AETAIN MALLWH 110 UCXOAHBIM JAHHBIM;

NPOM3BOIUTH  PAacdeTbl MO  OCHOBHBIM  KPHUTEPHSIM  PabOTOCIIOCOOHOCTH |
KOHCTPYUPOBAHUS AETaJICi MalllUH.

énaoemo:

HAaBBIKAMM pacyeTa CONPOTUBIICHUS MaTEPUAIOB AHAIUTUYECKUMU METOIAMH;

HaBBIKAMHU BbIOOpa MaTEpUANIOB 110 KPUTEPUSM IPOUYHOCTH;

pacueTraMu THIOBBIX J€Tajlel MallliH, M0oJb3YsCh cripaBouHOM nuTepatypoit u 'OCTamu.

3. Kparkoe conepskaHue TUCIUIIIUHBL:

1. Beenenue

Ponmp mpenmera «[lpuknamgHas MexaHwka» B (OPMHUPOBAHMHM WHXKEHEpPAa XUMHUKa-
texHonora. «lIpuknagHas MexaHHWKa» KakK OCHOBAa ISl MOHUMaHHs pPabOTHI, YCTpOiicTBa W
0e30MacHO 3KCITyaTaluy 000pyA0BaHNS XMMHUECKOIO IPOM3BOICTBA.

2. Moayns 1 «Onpenenenue peakiuii onop. PactsskeHue-cxaTue.

Pazgen 1.1. Onpenenenue peakiuii omnop.

AOGCOIOTHO TBEp0€ TeN0. DAeMEeHTHI CTaTUKU. OCHOBHBIE MOHATHUS. AKCHOMBI CTATHKH.
VYpaBuenus paBHoBecHsi. CBsI3U U UX PEAKITUH.

Pazgen 1.2. PacTsxenue-cxartue.

OCHOBHbIE JOMYIIEHUS W TPUHIUIIBI COMPOTUBIICHUS MaTepHaTOB. MeEToJ] CeueHUH.
Hampsokenus, nedbopmanuu u nepemenieHus. 3akoH ['yka. Iloctpoenue smiop BHYTPEHHHX
YCWINM, HanpsokeHuid u  nepeMenieHud. CTaTuyecku ONpefeuMble U CTaTUYECKU
HEOoNpeIeTUMBbIe 3a1au. J(narpamMmepl pacTsKEHUS 1715 IUIACTUYHBIX U XPYTIKUX MaT€pUaoB U UX
XapakTepuCTUKU. JlomyckaemMble HANPsHKEHU. Y CJIOBUE IPOYHOCTH MPHU PACTSHKEHUH (COKATUH).

3. Monayns 2 «Kpyuenue. 3rut6».

Paznen 2.1. Kpyuenue.

3axon ['yka npu cnsure. BHyTpeHHue cuiioBbie pakTopsl Npu KpydeHuu. Hanpsokenus B
CTEP)KHSIX KPYTJIOTO CEYEHUs. Y CIIOBHE MPOYHOCTHU MPU KPYUCHUH.

Pasznen 2.2. U3rud.

I'eomeTprueckre XapakTEpUCTUKH IUIOCKUX cedeHui. [IoHsITHE YnCTOro U MOIepeyHoro
u3ru6oB. [IpaBuia nocTpoeHus SMOP MONEPEYHBIX CUIT U U3THOAIOINX MOMEHTOB. Onpeenenre
HOPMAJIBHBIX HaMpsOKEHUN. YCIOBUE MPOYHOCTH Mpu u3rude. OnpeneneHue KacaTelbHBIX
HanpsokeHui. ParmonanpHbie GOPMBI CEUCHUIA.

4. Monynb 3 «Crio)XxHOE HANpsSKEHHOE COCTOSTHUEY.

Paznen 3.1. CnoxxHoe HanpsiKEHHOE COCTOSIHUE.

OCHOBBI TEOpPHHM HAIPSIKEHHOTO COCTOSHUS M TUNOTe3bl MpouHOCTH. [loHsThe
HANPSHKEHHOTO COCTOSIHMS. [ J1aBHbBIE TUIOMIAIKK U TJ1aBHbIE HampsbkeHusa. OOOOIIeHHBIN 3aKOH
I'yka. Ha3znauenue rumnore3 npodyHOCTH. [IoHSATHE 3KBUBaJCHTHBIX HANPSDKEHUA U KPUTEPUEB
IIPOYHOCTH.

Pa3nen 3.2. TOHKOCTEHHBIE COCYBI.

TOHKOCTEHHBIE COCYABbl XUMHUYECKHMX MPOU3BOACTB. OrmpenerneHne HaNpsHKEHUH 1o
O6e3MoMeHTHOH Teopun. OcHOBHBIE ponymieHus. BreiBon ypaBHenus Jlammaca. Pacuer
TOHKOCTEHHBIX 000JI0UEK 0 ypaBHEeHHIO Jlamiaca u o cTaHgapTU30BaHHON METOAMKE. Y CIIOBHE
MIPOYHOCTH.



Pazpnen 3.3. Pacuer cxaThIX CTEp)KHEW Ha YCTOMYHUBOCTb.

Y CTOHYMBOCTD 371€MEHTOB KOHCTPYKIHA. [ToHATHE KpUTHYECKOH CHITBI U KOA(PHUIIHEHTA
3amaca MpoYHOCTH. Pacuer kputndeckoii cuibl o Dinepy. [lpenens mpuMeHUMOCTH (OpMyIIBI
Oiinepa. [IpakTrueckuii cnocod pacuera Ha yCTOMYUBOCTD.

5. Moayns 4 «JleTanu Mamuny.

Pazgen 4.1. CoequHenue aeTajeii MallinH.

Knaccudukanusa neraneid MalivH U anmapaTtoB XMMHUYECKHUX MPOM3BOACTB. Pe3nO0oBbIE
coenHeHUs. PacdyeT OONTOBBIX COCNMHEHHN TPU TOMEPEYHBIX W TPOJOJIBHBIX Harpy3Kax.
[lInonounsle coenuHenus. Haznauenue u BUAbl MIMOHOK. Pacuer MIMOHOK Ha Cpe3 U CMSTHE.
Buner cBapku. O6macts mpuMeHeHHs. Buabl cBapHBIX MIBOB. PacdeT Ha MPOYHOCTH CTHIKOBBIX U
HaXJIECTOYHBIX IIBOB.

Paznen 4.2. Banbl 1 ocu, UX ONOPHI U COSTUHECHHUS.

Bansr, nx knaccudukanus u HazHaueHue. Ocu. [IpoeKTHPOBOUHBIE pacueThl BAJIOB U OCEH.
[Monmunankn ckonbxenud. Marepuans! Bkiaaasimeit. [lonmmnanku kavenus. [Ipuauunuansaoe
YCTPOMCTBO M OCHOBHBIE Te€OMETpUYecKHe pa3Mephl. J[oCTOMHCTBa, HEAOCTAaTKH U OO0JIacTH
NPUMEHEHUs TIOJIIMITHUKOB KaueHUss W CKoyibxkeHus. [IpuBomnHbie MydThl. Ha3Hnauenwe.
Knaccudukanus MydT o npuHIUITy AeHcTBUs U XapakTepy padotsl. [lopsaok mogdbopa mydT u
OCHOBBI IIPOYHOCTHOTO pacuera.

Paznen 4.3. Mexanudeckue nepeaadm.

3yOuatsie mepenaun. OKpy)HOEe W paguaibHoe ycwius. Penykropsl. OmnpeneneHue u
knaccudukanus. [Ipumepsl cxem peayKTopoB.

4. O0bem y4eOHOH TUCHHUILJIMHBI

B 3aueTHBIX B akanem.

eIMHUIIAX qacax
O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IIaHY 4,0 144
AyAUTOpPHBIE 3aHATHS: 1,78 64
Jlexmmm (JI) 0,89 32
[Tpaktnueckue 3anastus (I13) 0,89 32
CamocrositesibHas padora (CP): 2,22 80
Buj xoHTposs: 3a4eT / 3K3aMeH 3auer ¢
OLICHKOH

B 3agernsix | B acTpoHOM.

SIMHATIAX Jacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IIaHY 4,0 108
AyIUTOpPHBbIE 3aHATHS: 1,78 48
Jlextu (JI) 0,89 24
[Tpaktnueckue 3anstus (I13) 0,89 24
CamocrositesibHas padora (CP): 2,22 60
Bujx koHTposs: 3a4eT / 3K3aMeH 3auer ¢
OLIEHK O

AHHOTanus padoyeil nporpaMMbl Y4eOHOH TUCUMIIIIMHBI
Jxonorus (b1.B. 18)

1. Heabo wu3ydyeHHs] IMCHUILIMHBI SBIsETCS oOecrieueHue HEoOXOJUMOro s
YCHEIIHOTO OCYIIECTBICHHUS] MPOPECCHOHANBHON NEATeIbHOCTH YpPOBHS 3HAHUN B o0nacTu
9KOJIOTMH, OMOC(EPHBIX MPOIIECCOB, TEOPUHU IBOIIOIMH, TPUYUH BOSHUKHOBEHUS U MPOSIBICHUN
TII00ATBHBIX YKOJIOTUYECKUX MPOOIEM.

3agada AUCIUIUIMHBI - (POPMHUPOBAHUE CUCTEMBI 3HAaHUN (MUPOBO33pEHHsI) 00 OCHOBHBIX
3aKOHOMEPHOCTSX  (YHKIIMOHUPOBAHMSI OKPYXAIOMIEH NPUPOTHON Cpeabl B YCIOBHSIX



€CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3JCUCTBUMN, BKIIIOUAsl OI[EHKY KayecTBa MPUPOTHOM cpeabl U
IIOCJIEICTBUM €€ NU3MEHEHHS.

2. B pe3yabrare wu3y4YeHHs JAUCHUIUIMHBI O0y4YalOIIMICA MO MporpamMmme
0akajaBpUAaTA 0JI/KEH:

Osnadems crenyronMMHA KOMIIETEHIUSIMU:

- CIOCOOHOCTBIO UCTOIb30BaTh OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI JIJIsl TOHUMaHUs
OKpy>karoriero mupa u siieauit mpuposl (OITK-3);

- CIIOCOOHOCTBIO y4YacTBOBAaTb B COBEPUICHCTBOBAHWU TEXHOJOTMYECKUX IPOLECCOB C
MO3UIMI 3HEPTo- U pecypcocOepekeHusl, MUHUMH3AIUN BO3ACHCTBUS Ha OKPYKAIOUIYIO CPEdy
(TIK-2).

B pesynbrare n3yueHus: AUCUUILIINHBI CTYJEHT JOJIKEH:

3uamo:

- (axTopbl, onpeAeNsIoNe yCTOMUYUBOCTE OMOC(Ephl, XapaKTEPUCTUKH BO3pACTaHUS
AQHTPOIIOTEHHOI'O0 BO3JIEHCTBUS HA NPUPOJHBIE CpeAabl, TII00anbHbIE NPOOJIEMbI 3KOJOTHUHU;
OCHOBHBIE aHTPOMOTeHHbIE (AKTOPHI, BIUSIOIIME HAa COCTOSHUE aTMocdepbl, ruapochepsl u
auToCc(epsl; TPUHIHITBI PAIIMOHATIBFHOTO MPUPOIOTIONB30BaHuUs; OPraHU3allMOHHbBIE U TIPABOBbIE
CPEJIICTBA OXPAHBI OKPY’KAIOIIEH CPe/Ibl; CIIOCOOBI JOCTUKEHHS YCTOWYUBOTO PA3BUTHS.

Ymemo:

- OCYILECTBJIATH B O0OIIEM BHUJIE OLIEHKY aHTPOIIOIT€HHOTO BO3JCHCTBHS Ha OKPYKAOILYIO
Cpelly C Y4EeTOM CHEeUU(PUKH MPUPOAHO-KIMMATHUUECKUX YCIOBUN; TPaMOTHO HCIIOJIb30BaTh
HOPMATUBHO-TIPABOBBIE aKThl MpU pPabOTe C SKOJIOTHYECKOW JOKYMEHTAlueil; MpUMEHSTh
NPUHIMIB 00eCTieueH s YKOJIOTHIECKON OE30MacHOCTH MPU PEIIeHUH MPAKTUYECKHX 3a]1ad B
npodeccuoHaIbHON 00J1aCTH.

Bnaoemp:

- METOJaMH OILIEHKH yliep0a OT [eATeIbHOCTH MPENNpHsITHs, METoJaMH BbIOOpa
palMOHAIBHOTO CIIOCO0a MUHUMM3AIIMK BO3/IEHCTBUS HA OKPYKAIOILYIO CPELY.

3. Conepskanue QMCHUNINHBI

OCHOBHBIE TIOHATHS KOJIOTHH; Orocdepa 1 YenoBeK: CTPYKTypa Onochepsl, SIKOCHCTEMBI,
OCHOBHBIE 3aKOHOMEPHOCTH HMX (YHKIIMOHUPOBAHMS, B3aMMOOTHOIICHHSI OpPraHU3Ma U CpeIbl,
9KOJIOTHSI U 310POBbE YEJIOBEKA; II100aJIbHbIE MPOOIEMBl OKPYKAIOUIEH Cpeibl; SIKOJIOTMYECKHe
MPUHIIUIIBI PAIIMOHATBHOTO MCTIONIBH30BaHUS MIPUPOJHBIX PECYPCOB U OXPAHbI MIPUPOIbI; OCHOBBI
VMH)XCHEPHOW 3KOJIOTMH; HOPMATHUBHBIE JTOKYMEHTHI B OOJACTH OXPaHbl OKPY)KAIOIIEH CpEbl;
MEXIYHApOJAHOE COTPYIHHUYECTBO B OOJACTH OXpaHBl OKpYKaIOIIEH Cpenbl; ycTOH4MBOE
pa3BuTHE OHOC(EPHI U YETOBEYECTRA.

4. O0beM yueOHOH TUCHHILJIMHBI

B 3auetHpIX | B akamem.

Bunel yueOHOM paboThI eMHULIAX yacax
O01mas TpyA0eMKOCTh IMCHUILIHHBI 110 Y4e0HOMY ILUIaHY 3,0 108
AyIUTOPHBIE 3aHITHSI: 0,88 32
Jlexiuu (JIek) 0,44 16
[Tpaktrueckue 3ansatus (113) 0,44 16
CamocrositesbHas padora (CP): 2,12 76

Bua koHTpOJIS: 3aUeT - -

B 3ayernbIX | B actpoHOM.

Bunpr yueGHO# paboThI eIMHUIIAaX gacax
OO0mas TpyA0eMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 3,0 81
AyIUTOPHBIE 3aHITHSI: 0,88 24
Jlexuu (Jlek) 0,44 12
ITpaktuueckue 3ansatus (113) 0,44 12

CamocrositesibHas padora (CP): 2,12 o7




Buja koHTpOJIsA: 3a4eT \ - -

AHHOTanus pado4eil NporpaMMsbl y4eOHOM TUCHUTINHBI
Komnbrorepnas rpagpuxa (b1.B. 19)

1. leap aucuunaInHbI

pa3BUTHE TMPOCTPAHCTBEHHOTO MPEJCTABICHUS, HABBIKOB TBOPYECKOTO U JIOTMYECKOIO
MBILIIEHHsI, CHOCOOHOCTEH K aHaIM3y M CHHTE3y MPOCTPAHCTBEHHBIX F€OMETPUUYECKUX (OpM U
COOTHOIICHUH MEXJAy HHMH, O3HAKOMJICHHE C METOJaMH KOHCTPYHPOBAaHHUS TPOCTHIX
IOPOMBIIIJICHHBIX JleTajleil, OCHOBHBIMM NpaBUIAMHU M HOPMAaMHU BBIIIOJHEHUS UEpTEKeEH,
ycraHoBlieHHBIME ~ ctaHaapTamu ECKJ], TexHWYeCKMMHU CpeAcTBaMH W  MPOTPaAMMHBIM
o0ecrieyeHreM aBTOMAaTH3alUU MPOEKTHO-TpahuIecKux padboT.

3ajpaum u3ydeHus JUCLUIUIMHBL BbIPA0OTKA 3HAHUM, yMEHUH U HAaBBIKOB, HEOOXOIUMBIX
CTYACHTaM [yl CHUCTEMaTH3allud M YIiIyOJeHHs 0a30BbIX MHXXEHEPHBIX 3HAHUH B YCBOCHHUHU
CIOCOOOB KOHCTPYMPOBAHHS Pa3IMUHBIX TEOMETPUYECKHMX OOBEKTOB Ha IIJIOCKOCTH M B
IPOCTPAHCTBE € MOMOIIBIO MpodeccuonanbHoro rpaduueckoro peaakropa KOMITAC 3D LT,
HMMEIOIIETO BU3YallbHO-00Pa3HYI0 TE€OMETPUUECKYIO 000JI0UKY.

Henu m 3amaum Kypca AOCTHralOTCS C HMOMOIIBIO O3HAKOMIIGHHUS C TEOPETHUYECKUMHU
OCHOBaMH U aJITOPUTMaMHU MocTpoeHus uzoopaxkenuit B 2D u 3D moaymsix.

2. B pe3yabTraTe u3ydYeHUs] UCHMILVIMHBI oOOy4yalolimiicd 10 mporpamme
0akajaBpUATAa J0JI/KEH:

0671a0emp CIIEAYIONINMU KOMITETCHIIUSIMHU

BJIQJICHHEM OCHOBHBIMHU METOJAaMHU, CIIOCOOAMU W CPEACTBAMM MOJIY4YEHHS, XpaHEHUS,
nepepaboTku WHGOPMAIMK, HAIMYUEM HABBIKOB pabOTHl C KOMIIBIOTEPOM KaK CpPEJICTBOM
ynpasieHus uapopmanueii (ITK-4);

3uamo:

OCHOBHBIE BH[bl TpapHUuecKuX HHPOPMALMOHHBIX CHCTEM, 0a30BYI0 TrpaduyecKyro
CHCTEMY, UCTIOJIb3YEMYIO B y4eOHOM IpoIiecce;

Ymemos:

BBITIOJIHATH TPaQUUECKHe U TEKCTOBbIE KOHCTPYKTOPCKHE JOKYMEHTHI C UCIIOIb30BaHUEM
rpadpuyeckux WHGOPMAIMOHHBIX CHCTEM, C YYE€TOM JACHCTBYIOLIMX CTAaHIApTOB W JPYrou
HOPMAaTHUBHOW JOKYMEHTAIHH;

Bnaoemy:

HaBBIKAMHU 0()OPMIICHUS] KOHCTPYKTOPCKHUX TOKYMEHTOB C UCIIOJIb30BaHUEM TpapUIeCcKuX
UHGOPMAIMOHHBIX CUCTEM.

3. Conep:xkanue TUCHUNIMHBI

Beenenue B kypc komnbroTepHoi rpaduku; OOmume npuemsl pabotsl B cucteme Komnac;
Co3manne u penaktupoBaHue dueprexeir; OdopmiieHne dYepreka. YCIOBHBIE 00O3HAUCHUS;
Co3znanue TpexmepHbIx Mojeneil; Co3laHue acCOIMaTUBHBIX YepTeKeil Ha OCHOBE TPEeXMEpHOU
Moienu; AJITOPUTMBI BU3yainu3auu uzoopaxenuit; O630p rpaduyecKkux CUCTEM.

4. O0beM y4eOHOM TUCHUILINHBI U BH/bI Y4eOHOH padoThl

Bunsl yueOHoi paboThI O6Bvem
B 3auerHbIX B
eIMHUIIAX aKaJIeMUIECKUX
Jacax

OO6masi TpyA0eMKOCTh TUCIIHIIJIHHBI 0 Y4eOHOMY 3,0 108
TJIaHY

AYIHTOPHbBIE 3aAHATHS: 48/36 48
Jlekimu (JIek) 16/36 16




JlaGopatopusie 3ansTus (JI3) 32/36 32
CamocrosiTeabHas padora (CP): 60/36 60
Bua uTOroBOro KOHTpOJIS: 3a4eT — -
Bunsl yueOHoit paboThI O6wem
B 3aueTHbIx B
eIMHHIIAX ACTPOHOMHYECKHUX
Jacax

OO6masi Tpy10eMKOCTh TUCIIHIIJIHHBI 0 Y4eOHOMY 3,0 81
IJIAHY
AyAUTOpPHBbIE 3aHATHS: 1,33 36
Jlexuuu (Jlek) 0,44 12
JlabGopaTtopusbie 3ansatus (JI3) 0,89 24
CamocrositesibHas padora (CP): 1,67 45
Bua UTOroBOro KOHTpOJIS: 3a4eT - -

AHHOTanus padoyeil NporpaMMbl Y4eOHOH TUCUUIIIIMHBI
Nudopmanuonnsie Texnosoruu (b1.B. 20)

1. Heau 1 3212494 AUCHUILIMHBI

[enpr0 MTUCIUIUIMHBI SBISIETCS MOATOTOBKA CTYACHTOB B 00JacTH MH(POPMAITMOHHOTO
COTIPOBOXKACHUSI HAYyYHOH JEATENbHOCTH, MPUBUTHE HABBIKOB CAMOCTOSTEIHHOTO MOMCKA
XUMHUYECKOH MHPOPMAITUH B PA3ITUIHBIX HCTOUYHUKAX.

OCHOBHBIMU 33/Ja4aMU JTUCIUIUIMHBI SBISIOTCS: O3HAKOMJICHHE CTYICHTOB C HambOoJee
MPEJICTAaBUTEIIbHBIMU OTEYECTBEHHBIMH U 3apyOeKHBIMH HH(POPMAIIMOHHBIMH PECYypCamu, C
COBPEMEHHBIMU MH(GOPMaIMOHHBIMU TEXHOJIOTHUSIMU u HHTepHeT-TeXHOIOTUAMH,
UCTIOJIB3YIOIIUMUCS JIJISi COTIPOBOXKACHUS HAYYHOW JEATETBbHOCTH, a TAKXKE BO3MOMXHOCTSIMU
NPUMEHEHHUS UX NP PEIICHUH KOHKPETHBIX MPAKTUYECKUX 3a/1ay.

2. B pe3yabraTre u3ydYeHHs JAUCHUILUIMHBI oOydamommiics 1O mporpamme
0akajiaBpUAaTa J0JIKeH:

Oobnadamy cneayrOMUMI KOMIETEHIIUSAMH:

— CMIOCOOHOCTBIO ~ HCIIOJIB30BaTh ~ COBPEMEHHBbIE  HH(POPMAIMOHHBIE  TEXHOJIOTHH,
MPOBOJIUTE 00pabOTKY MH(POPMALIUU C UCTIOJIB30BAaHUEM MPUKIAJAHBIX MPOrpaMM U 0a3 JaHHBIX
JUISL pacuera TEXHOJOTHYECKUX MapaMeTpoB 0OOPYIOBAHMS W MOHUTOPUHTA MPHUPOJHBIX CPENl
(IIK-3);

—TOTOBHOCTBIO  M3y4yaTh  HAyYHO-TEXHMYECKYI0  MH(POpMAIUIO,  aHaJIU3UPOBAThH
OTEYECTBEHHBIN U 3apyOCIKHBIN OIBIT IO TeMaTuke ucciaenoBanuii (ITK-13).

3Hamp:

- OCHOBHBIE COCTABJISIONINE HH(POPMAIIMOHHOTO 00ECIIEUeHUS IPOLIECCa COMTPOBOKICHHUS
HAYYHOM JEeSTeNIbHOCTH, OHITHS U TEPMUHBI;

- OCHOBHBIE OT€YECTBEHHBIE U 3apyOeKHbIE HCTOYHUKH NPOPUILHON HHPOPMALINY;

- 00IIMe MPUHITUIIBI TIOYYEeHHsI, 00pabOTKH U aHaIM3a HAYYHOW HH(POPMAIINH;

ymemp:

- BBIICTATh KOHKPETHble HH(POPMAIIMOHHBIE TEXHOJOTMH, HEOOXOJUMBbIE  IUIA
UH(POPMAIMOHHOTO 00ECTICYCHHS Pa3IMYHbBIX HAYYHBIX TOTPEOHOCTEI;

- HaXOAWTh MPOPUIBLHYI0 MHPOPMAIMIO B PA3JIUYHBIX OTEUECTBEHHBIX U 3apyOEeKHBIX
WH(POPMAITMOHHBIX MACCHUBAX;

- oOpabaTpiBaTh W aHANM3UPOBATh JaHHbIE C LEJIbI0 BBISBICHUS PEJIEBAHTHOM
UHpOpMaLnH,

enademu:

- 3HaHUSIMH O COBPEMEHHBIX aBTOMATH3UPOBAHHBIX HWH()OPMAIMOHHO-TTOMCKOBBIX
cucreMax (AUIIC), nx BO3MOXKHOCTSIX, CITOCO0AX B3aMMOJICHCTBHS C HUMU;



- TMPAaKTUUYECKHMMH HaBbIKAMU HH(POPMAIIMOHHOTO TOUCKAa C TOMOIIBI0 TEXHOJOTHMA
TEJICKOMMYHHUKAIIMOHHOTO TOCTyTa U HTepHEeT-TEXHOJIOTHH;

- OCHOBHBIMH TOAXOJaMHU JJIsS aHallM3a MOJYYeHHOH NaHHBIX M UCIOIB30BaHUS UX B
cBOel poecCHOHAILHON AeSTEIHHOCTH.

3. KpaTkoe conepxxanue TMCUUILIAHBI:

Monyns 1. BBenenune. OcCHOBHbIE MOHATHS W TEepMHUHBL. ['OocymapcTBeHHas cucrema
Hay4yHO-TeXHHUYecKoi nHopmaruu. Undopmannonnsie uzganus u basel 1aHHBIX.

Paccesiane u crapenne napopmarmn. Crnenudrka HHPOPMALUHT M0 XMMUAU U XUMHUYECKOH
texnonoruu. Mudopmanuonusie cucremsl (MC) u nundopmannonusie Texuonoruu. CTpykTypa u
kiaccudukarys C. PedepatuBubie sxypHanbl: PedepatuBHbii xypHan «Xumus», «Chemical
Abstractsy. CtpykTypa,  yKazaTend,  ajrOpPUTMbl  PAa3IUYHBIX  BHUJOB  IOWCKA.
ABTOMaTH3UpOBaHHble  HMH(OpManoHHO-oMcKoBble  cuctembl  (AUIIC).  Jluanmorossie
MOMCKOBBIE  CHUCTEMBI: OCHOBHBIE (PYHKIMM ¥  BO3MOXKHOCTH, CIIOCOOBI  JOCTYyTIA.
NudopmannonHble  TEXHOJIOTMH W WH(POPMAIMOHHBIE  PECypChl.  JTambl  Pa3BUTHS
UHGOPMAIIMOHHBIX TeXHOJIOTHI. Buibl nHpOpMamoHHBIX TeXHOIOTUNH. OCHOBHBIE KOMITOHEHTHI
TEJIEKOMMYHUKAIIMOHHOTO JocTyma K pecypcam AUTIC. Anroputm HHPOPMAIIIOHHOTO ITOMCKA B
pexxuMe TeneaocTyna. BbplOOp JeKCHYeCKHX €IWHUI], HCIOJIb30BaHUE JIOTHUECKUX U
MO3UIIMOHHBIX ONEepaTopoB. MHPOPMAIIMOHHO-TIOUCKOBBINA S3bIK. JIOTWKA M cTpaTterusi Mmoucka.
bazbr nannbix (Bl). banku mannbix. CTpykTypa, QyHKIIMW, Ha3HadeHUE. TUTBI 0a3 JaHHBIX U
0aHKOB JTaHHBIX.

Monyns 2. Wuadopmarnmonnsie pecypcsl cetu Internet. OTedecTBEHHbIE HCTOYHHKHU
UH(POPMAITUU TI0O XUMHH U CMEKHBIM 00JIaCTsIM.

AUIIC Bceepoccuiickoro HHCTUTYTa HAy4YHOUH W TexHu4yeckor uHpopmanmu (BUHUTH).
OcuoBubie bazbl manueix BUHUTU. IlpeamerHoe conpepxkanue u HamojiHeHue. CTpykTypa
nokymeHnToB B b/l BUHUTU. NudopmarnmonHo-monckoBbii S361K. [lorckoBas ctparerus. AUTIC
STN-International. Mudopmanmonno-nouckoBasi cucremMa STN-International. OcobGennoctu
AUIIC STN-International. Opranuzamnuss ¥ BO3MOXXHOCTH TOWCKA. Pa3nuHble BHIBI TTOMCKA:
(STN-easy, STN Express, STN on the Web u ap.). 3HakKOMCTBO C OCHOBHBIMH BHJIaMHU
UCTOYHUKOB uHoOpManuu: MoHorpaduu, AuccepTaluu, aBTopedepaThl, CTaTbH, MaTEHTHI,
JIETTIOHUPOBAHHBIE PYKOMUCH, TE3UCHI KOH(EpPEHIUH, CeTeBble MyOJIMKAIMK, CTaHAApTHl U T.II.
OcoOenHocTy 0OPMIIEHHS CCHUTOK Ha JIaHHBIE UCTOYHUKHU. Mcronp30BaHue OTeYeCTBEHHBIX 0a3
nauueix PI'b, TTIHTB, BUHUTH, PHb u np. Mcnonb3oBanue BO3MOXKHOCTEH OMOIMOTEKU
eLibrary. Uaaexkchl mutupoBanus. TeMaTHdecKuil OWCK.

Monyne 3. HWuadopmarmonHble pecypchl cetu Internet. 3apyOekHbIE HCTOYHHKHU
uHGOpPMAIIMU IO XUMHUH U CMEXHBIM 00JIaCTSM.

0030p cymiecTBYONNX HHPOPMAIIMOHHBIX UCTOYHUKOB B 00JIACTH XUMUH, XHUMHUYECKON
TEXHOJIOTHH U CMEXHBIX Hayk. MH(popMallmoHHbIE MOPTAIbl U CAWThl ANEKTPOHHBIX H3IaHUM:
CalT 2JEKTPOHHBIX KXYpPHAIOB AMEPUKAHCKOTO XMMHYECKOro obmiecTBa, moptan Informaworld
n3narenbctBa  TAYLOR&FRANCIS, wundopmanuonnsiii  mopran SCIENCE DIRECT
m3narensctBa ELSEVIER, mnopranst um3gatensctB SPRINGER, WILLEY&SONS wu ap.
Nudopmarnmonnsie Bo3mMoxHocTH Science Direct. I[TouckoBsiii mHTEp(dEIc, MOUCKOBBIA S3BIK,
HAyKOMETPUYECKHE  (QYHKIMH, JOTIOJHUTENbHbIC  (QYHKIMH. OJEKTPOHHBIC  W3JIaHUs
AMepHKaHCKOTO xuMHueckoro obmectBa. OOmias xapakrepuctuka. HMubopmanmonHele u
nouckoBble BO3MOXHOCTH. [Ionsatue DOI. ITonckoBbIi S3bIK. ArperaTopbl HAy4HO-TEXHUYECKON
nndopmarmu Reaxys, Web of Science, Scopus, Google Academy. MHIEeKCh IUTHPOBAHUS.
TeMaTu4eckuil MOUCK.

Monyns 4. UcTOYHUKH TATEHTHOW WH(OpMAIIUH.

[TonsaTHe 0OBEKTOB MHTEIIEKTYabHON COOCTBEHHOCTH. [laTeHTHAst JOKyMEHTaIusl Kak
uHbopMalmoHHbI MaccuB. OCHOBHBIE MOHSATHUS U ONpeAeNieHUus B 00JacTH MaTEHTOBEICHUS.
OObekThl  m300peTeHmidi. [laTeHTHOE  3aKOHOAATENBCTBO. MEXKIyHApOIHAs  TATCHTHAs
knaccudukanus (MIIK). ITatenTHbiid mouck. OcoOCHHOCTH M BHABI TTOMCKa. OTEYECTBEHHBIE U
3apyOeHble  aBTOMATH3UPOBAaHHBIC  HH(POPMAIMOHHO-TIONCKOBBIC  CHUCTEMBI  MMATEHTHOU



uHpopmanuu. XapakTepUCTHKa, OpraHu3alus, BO3MOKHOCTH moucka. bJ[ ®PenepambHOro
uHcTUTyTa mpoMbIilieHHOH cobctBeHHOCTH (DUIIC). CoctaB M BO3MOXKHOCTH JOCTYTIA.
Crpykrypa narentHoro nokymenra B BJ[. B/ Amepukanckoro mareHtHoro BegomctBa United
States Patent and Trademark Office (USPTO). Coctras BJI USPTO. Bo3MoxxHoCcTH a0CTyIa.
Crpykrypa mnarentHoro noxkymenta B bJ/I. BJI ESPACENET. Kosmekuus nareHTHbIX bBJJ
ESPACENET. Bo3moxhoctu goctrymna. CTpykTypa HmaTeHTHOro gokymeHta B BbJI. Buasl u
BO3MO>KHOCTH ITIOMCKA.

4. O0beM y4eOHOH JUCHHUILJIMHBI

Bunpr yueGHOI paboThI B 3aueTHEBIX B akanem.
CIMHUIIAX Jacax
OO0masi Tpy10€eMKOCTb THCIIUILIHHBI 10 Y4eOHOMY 3,0 108
TUIAHY
AYIHTOPHBbIE 3aAHSITHS: 1,33 48
Jlexuun (Jlek) 0,44 16
ITpaktrueckue 3ansatus (113) 0,89 32
Camocrositesannas padora (CP): 1,67 60
Pegepar 0,5 18
Jpyrue BUJIbI cCaMOCTOSTENbHON pabOThI 1,17 42
Bua koHTposs: 3aueT/73K3aMeH 3auer
Bunsl yueOHoi paboThI B 3aueTHbIX B
CIMHUTIAX aCTPOHOM.
Jacax
Oo01mast Tpy10eMKOCTb TUCHHUILUIUHBI 110 Y4eOHOMY 3,0 81
IJIAHY
AyAUTOpPHBIE 3aHATHS: 1,33 36
Jexrmn (JIek) 0,44 12
[Tpaktnueckue 3anstus (I13) 0,89 24
CamocrositesibHast padora (CP): 1,67 45
Pedepar 0,5 13,5
Jlpyrue BHUIbI cCaMOCTOSTEIBLHON pabOTHI 1,17 315
Buj koHTpoIs: 3aueT/IK3aMeH 3auer

AHHoOTalnus padoyeil mporpaMMsbl y4eOHOMH TUCHUIINHBI
IIpombiniennas 3xoJiorus (b1.B. 21)

1. Heap aucOMIIMHBI — NpUOOpETeHHE OOYYAIOIMMUCS 3HAHUA W KOMIIETCHIIMH,
npoecCHOHATIBHBIX ~YMEHHM W HaBBIKOB B OO0JIACTM  OpPraHM3allil  MaJOOTXOJHBIX
IPOMBIIUIEHHBIX TPOU3BOJICTB HAa OCHOBE METOJIOB OOE€3BPEKUBAHUS TBEPHbIX, KHUIKHUX U
ra3000pa3HbIX 3arpsA3HSIONIUX BEIIECTB.

2. B pe3yabrare wu3y4YeHHMs [UCHUIUVIMHBI oOOy4yawuuiics 10 mnporpaMmme
0akajaBpUaTa J0JIKEH:

Osnademp cnenyomuMu mpodhecCuoOHaATFHBIMU KOMIIETEHITUSMH:

- CHOCOOHOCTBIO YYaCTBOBATh B COBEPIIEHCTBOBAHUHM TEXHOJOTMUECKUX IPOLIECCOB C
MO3UIMI 3HEPro- U pecypcocOepekeHrs, MUHUMHU3alluu BO3JACHCTBHS Ha OKPYKAIOLIYIO Cpedy
(TIK-2).

- TOTOBHOCTHIO OOOCHOBBIBATh KOHKPETHBIE TEXHUYECKHE pEIIECHUs Mpu pa3paboTke
TEXHOJIOTHYECKHUX MPOIIECCOB; BEIOUPATh TEXHUUECKHUE CPECTBA M TEXHOJIOTHH, HAIIPaBICHHBIC
Ha MUHAMH3AIIMIO aHTPOIIOTEHHOT0 BO3/ICHCTBHUS Ha oKpykatoryto cpeny (I1K-5);

3uamo:



— OCHOBBI XMMHYECKHX TEXHOJIOTUWA MPOU3BOACTB C MO3WMLIMA HMX BO3JICUCTBUA Ha
OKpYXKaroIIyIO Cpeny;

— OCHOBHBIE METObI OOpAIIEHUS C TEXHOTEHHBIMU 3arPSI3HSIONINMHE BEIIECTBAMU;

Ymemon:

— aHAIM3UPOBATh JAaHHBIC 10 HWCTOYHHKAM BBIOPOCOB (COPOCOB) 3arps3HSIONINX
BEIECTB; BBIICISTh MPUOPUTETHBIC 3arpsI3HSIONINE BEIIECTBA M HCTOYHUKH WX BBIOPOCOB
(cObpocon);

— TNPOBOAUTH OLIEHKY MPUPOJOOXPAHHBIX MEPONPUITHI MO HOPMAaTHBaM IPENEIbHO
JIOMyCTUMBIX ~ BBIOPOCOB  (COpOCOB)  3arpsi3HSIONIMX ~ BEIIECTB W HKOHOMHYECKOU
1eJIeCO00Pa3HOCTH UX TPUMEHEHUS;

Bnaoembs:

— HaBbIKAMHU COCTAaBJICHHUS U aHAJIM3a NMPUHLIMIIHMAIBHBIX TEXHOJOTMYECKHX CXEM IIO
OYHCTKE BBIOPOCOB (COPOCOB) MPOMBIIIIICHHBIX TPOU3BOICTB;

— METOJIaMU CPaBHEHMSI BAPUAHTOB MPOEKTHBIX PELICHUI, HAPABJICHHBIX Ha YHEPrO- U
pecypcocOepekeHne 1 MUHUMHU3alMI0 BO3/IEUCTBHS HAa OKPY KAIOILYIO CpeLy

3. KpaTkoe conep:kanue JHCHUAIIAHBI:

OcCHOBHBIE XMMHYECKHE TEXHOJIOTMM M UX BO3JCHCTBHE Ha OKpPYXalollylo cpeny (B
IPOM3BOJICTBE CEPHOM, a30THOH M (ochOopHON KHCIOT, MUHEPATbHBIX YAOOpPEHUH, IIeI04ei,
aMMHUaKa, CTPOUTENIbHBIX MAaTE€pUaJIOB, LEJUIIOJI03HO-OYMaXHOW NPOMBIIUIEHHOCTH HHEpTe-
razof00bI4e).

[IpuHnuns!l opraHuzanuy nepepabOTKH, OOE3BPEKMBAHMA W YTHINM3ALMU OTXOJI0B
OCHOBHBIX IIPOU3BOJICTB B XUMUYECKOM, HEDTEXUMUYECKOM, CTPOUTEIBHOMN U IP. OTPACIISIX.

MeTo/1bl OUMCTKH MPOMBILIUIEHHBIX Ia30B OT TBEPBIX YACTHI] U a3P030JI€il, OKCHI0B CEPBI
U a30Ta, XJop- U (propcopepk amux razoB, OPraHUYECKUX 3arpsA3HAIONIMX BEIIECTB M OKCHIA
yriaepoja. XuMH4YecKHe, PU3NKO-XMMUIECKHE i OMOXUMHUYECKHUE METO/IbI OYMCTKHA CTOYHBIX BOJ.
Cucrema cbopa, nepepaboTKu U 00e3BpeKMUBAHUS TBEP/IBIX MPOMBIIUIEHHBIX OTXO0JIOB.

4. O0bem y4eOHOH TUCHHUILJIMHBI

Bunel yueGHOI paboTh Ob6beMm
B 3auetHbIX B
eAMHHIIAX aKaJeMUYECKHUX
gacax
OO0mas TpyA0eMKOCTb JUCIUILIUHBI 110 Y4e0HOMY 3,0 108
IUIAHY
AyAUTOpPHBbIE 3aHATHS: 1,33 48
Jlexruu (JIek) 0,88 32
[Tpaktuueckue 3anstus (I13) 0,45 16
CamocrositesibHas padora (CP): 1,67 60
Bua uTOroBOro KOHTPOJISA: 3a4eT ¢ OLEHKOI - -
Bunsl yueOHoit paboThI O6wem
B 3auetHbIx B
eAMHUIIAX ACTPOHOMUYECKHUX
qacax

O0mas TpyA0eMKOCTb JUCHUILIMHBI 110 Y4eOHOMY 3,0 81
IJIaHY
AyIuTOpHBIE 3aHATHS: 1,33 36
Jlexruu (JIek) 0,88 24
[Tpaktuueckue 3anstus (113) 0,45 12
CamocrositesibHas padora (CP): 1,67 45
Bua uTOroBOro KOHTPOJISA: 3a4eT ¢ OLEHKOI - -




AHHoOTanus padoyeill mporpaMMsbl y4eOHOMH TUCHUIINHBI
IIpoexTupoBanue aerajieit MamuH u annapatos (b1.B. 22)
1. Henu 1 3aga4m IMCUMIIJIMHBI

Leap AMCHUIUINHBI - HAYYUTh CTYACHTOB TBOPUYECKOMY MOJIXOAY K BBIITOJHEHHIO
VMHXEHEPHBIX PACYETOB HA IIPOYHOCTH, )KECTKOCTh U YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKLIHH,
JeTajel U y3JI0B MallliH U alnapaToB.

OCHOBHBIMH 3aa4aMU AU CUMIIMHBI, PEIICHUE KOTOPBIX 00ECeYNBAET JOCTUKEHHE
LeJTH, SBJISIOTCS:

o U3y4YCHUE TUIOBBIX JIEMEHTOB KOHCTPYKIUH XMMUYECKOTO 000PYI0BaHUS;
. OCBOGHHUE OCHOB METOJUKH MPOSKTHPOBAHHMS;
o o0ecrieyeHre HEOOXOIMMOW TEXHHUUECKOW uHpopManuend A BOCHPUATHS

CTYJICHTaMH PsiJia TTOCIEIYIOMNX TUCIIUTIUIAH.
2. B pe3yabraTre MH3y4YeHHS [MCUMILUIMHBI oOO0ydalouiuiics MO0 MNporpamMmme
0akaJlaBpUAaTa J0JIKeH:
0Osnadems cnenyromuMu nNpodeccuoHaIbLHBIMU KOMITETEHITUSMU:

o TOTOBHOCTh M3yd4aTh HAYYHO-TEXHUYECKYI0 HH(OpPMAIHMIO, aHAIM3HPOBATH
OTEYECTBEHHBIN M 3apyOEKHBIN OIBIT 10 TeMaTuke ucciaenoBanuii (ITK-13).

3HamMy:

. KOHCTPYKIIMU, THIAKA W KPUTEpPHH pPabOTOCIIOCOOHOCTH JeTajied MaIlvH,
COOpPOYHBIX eUHHMII (Y3JIOB) M arperaros;

o OCHOBBI TEOPUH COBMECTHOM pabOTHI U METOABI pacuera JAeTalell U y3JI0B MaIliH

" anrapaTtoB XUMHUYCCKOM TCXHOJIOTHUH,

ymemp:

° BBITIOJHATh U YUTATh TEXHUYECKHUE CXEMBI, YUePTEKU M ICKHU3BI JeTalled, y3II0B U
arperaTtoB MalllH, COOPOYHBIX YEPTEXKEN U YepTEkKH 00ILIEro BUA;

. MPOU3BOJUTL pacueTbl II0 OCHOBHBIM KPHUTEpPUSM pabOTOCIOCOOHOCTH U
KOHCTPYHPOBAHUS JIeTaJeil MallluH;

. IIPOU3BOAUTL PAaCUYEThl U KOHCTPYMPOBAHHUE NETAJEW MAIIMH U MEXaHU3MOB C
y‘-IeTOM HpOHSBO}ICTBCHHOﬁ TCXHOJIOTUHU U 3KCHJ’IyaTaI_[I/II/I;

61a0emo:

® HaBbIKAMHU KOHCTPYI/IpOBaHI/IH U TCXHUYECCKOI'O TBOp‘-IeCTBa;

. IIpaBUJIaMU IIOCTPOEHUS TEXHUYECKUX CXEM U YEPTEKEH;

[ ] OCHOBHBIMHU MECTOAaMHU pacqua nu HpOGKTI/IpOBaHI/ISI MECXAHHNYCCKUX y3JIOB nu

JJIEMEHTOB TEXHHKH.

3. Kpatkoe coaepxanue JuCHHNIHHBI

Monayne 1. «Pacdyer XUMHUECKOro ammapara ¢ MEXaHHYECKUM IepeMEIINBAIOIIIM
YCTPOMCTBOMY.

[To Bcem 3Tamam KypcoBOTO MpoeKTa opopMiIsieTcs eArHas MOSCHUTENbHAs 3amucka. B
MOSICHUTEIFHYIO 3aIMCKY BKITIOYAIOTCS MPOSKTHBIE U TPOBEPOYHBIE PACUETHI TUTIOBBIX AJIEMEHTOB
B COOTBETCTBUH C JCUCTBYIOIUMH METOIMKaMH. [Ipor3BOIUTCS:

1)BBIOOP KOHCTPYKIIMOHHBIX MAaTEPHAIIOB;

2)pacyeT OCHOBHBIX T€OMETPHUCCKHX Pa3MepOB armapaTa;

3)pacder TOJIIMH CTCHOK arnapara 1 pyOariku;

4)ox6op MPUBO/IA;

5)pacyer ¢uaHIEBOro COSTMHEHUS KPBIIIKH C KOPITyCOM ariapara,

6)pacueT Baja MEIIAIKH Ha BHOPOYCTONYHUBOCTD U MPOYHOCTH;

7)noabop u pacueT My(ThI;

8)moa00p ¥ pacyeT yIIOTHEHHS.

Mogyns 2. «YepTex oOmIero Buja anmaparay.



Brimonnsercs YCPTEIK O6H.[6FO BUJa arrmapara ¢ BHOaMH, pa3pe3aMH, CCUYCHHUAMHU U
BBIHOCHBIMHU 3JICMCHTAMH, HAIOIIWMU IMOJIHOC MPCACTABICHUC 00 ero yCTpOI\/JICTBe U IIPHUHIHIIC

paboThl. YepTex oO11ero Buja annapaTa COJIEpiKHUT:

1. N300paxkenne ammapara (BUABI, pa3pe3bl, CEUEHUS, BBIHOCHBIE D3JIEMEHTHI),
coJiepKale OKOHYaTeIbHbIC KOHCTPYKTHBHBIE PEILICHUS.

2. OCHOBHBIE pa3MeEPBHI.

3. PacnonoxeHue mTynepos, JIt0Ka, ONop anmapara.

4. Tabnuiry Ha3HaUYEHHUS MITYIIEPOB B armapare.

S. TexHMuUeCcKyro XapakKTepUCTUKY U TEXHUYECKUE TPeOOBAaHUS K HEMY.

Ha BTOpOM nMCTE BBINOJHSIOTCS YEpTEKU COOPOYHBIX €AMHMII U JeTanei. Yeprexu

BBINOJIHAIOTCS Ha ucTax ¢popmara Al.

KypcoBoii mpoekT sBisieTcsi caMOCTOSATENbHONM paboTONW CTyAeHTa, KOTOPbIH HeceT
MOJIHYIO OTBETCTBEHHOCTH 3a €€ KauecTBO (MPaBHJIBHOCTh pacueToB, O(hOpMIIEHUE YepTexe) 1
CBOEBPEMEHHOCTb BBINOJIHEHMS BCeX 3TanoB pador. [IpenogaBaTens — pyKOBOJIUTEND IMPOEKTa
HarmpasisgeT paboTy CTyJIEHTa, KOHCYJIbTUPYET IO HESACHBIM BOIIPOCAM, OIpPENENeT CTENEHb

3aBCPUHICHHOCTU OTACJIbHBIX 3TAIIOB IIPOCKTUPOBAHUA.

4. O0beM yueOHOH TUCHHILJIMHBI

B 3aueTHBIX B akanem.
SIMHATIAX Jacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IIaHY 3,0 108
AyIUTOpPHbIE 3aHATHS 0,44 16
Jlexumu (JI) - -
[Tpaktrueckue 3ansatus (113) 0,44 16
Camocrositesbnas padora (CP): 2,56 92
Buja konTpoJsi: 3a4er / 3k3amMeH Kypcosoii
npoext/
3aver ¢
OLICHKOM
B 3agetHbix | B actpoHOM.
€AMHUIIAX gacax
O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IIaHY 3,0 81
AyIMTOpHBIEC 3aAHATHS: 0,44 12
Jlexmmm (JI) - -
[TpakTnueckue 3anstus (I13) 0,44 12
CamocrositenbHas padora (CP): 2,56 69
Buja xonTpoJisi: 3auer / 3k3amMeH KypcoBoii
npoext/
3auer ¢
OLICHKOM

AHHOTanus pado4eil NporpaMMsbl y4eOHOM TUCHHUIINHBI
TeopeTnyeckue 0CHOBbI JHEPIO- U pecypcocOepekeHus B XUMHUYECKOH TeXHOJI0THI

(51.B. 23)

1. Heanb qucuuninHbl: copMupoBaTh ypOBEeHb MPO(hEeCCHOHATBLHON KOMITIETEHTHOCTH,
MO3BOJIAIONINN TPAMOTHO, C TOUKH 3PEHUS SHEPro- U PECYpPCOCcOEpeKeHUs peliaTh MPUKIIaTHbIC

3aJ]a4M MIPOMBIIIJIEHHOT'O MacIiTada.

2. B pe3yabtate wu3yYyeHHs JUCIHUIIUHBI
0akajiaBpuaTa J0J/KeH

061a0ems CIETyIOIUMU KOMIIETCHIIUSIMU:

o0yyamommiics 10 Hporpamme



-CIIOCOOHOCTBIO MCTOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIMILIUH B
npoecCHOHATBPHON JEATENbHOCTH, NPUMEHSITh METOIBl MaTEeMaTWYeCKOro aHaiu3a |
MOJICTTMPOBAHHKS, TEOPETHUECKOTO M IKCIepUMeHTanbHOro ucciemoanus (OI1K-2);

-CII0OCOOHOCTBIO yYacCTBOBaTh B COBEPIICHCTBOBAHMU TEXHOJOTMYECKHX IPOLIECCOB C
MO3UINI YHEPro- U pecypcocOepeskeHusi, MUHUMU3AlMKA BO3ACHCTBHS HA OKPY>KAIOIIYIO Cpeay
(IIK-2);

-CIIOCOOHOCTBIO  UCTOJBb30BaTh AJIEMEHTHI  JKOJOT0-3KOHOMHYECKOTO aHajh3a B
CO3JIaHUM DHEPro- u pecypcocdOeperaromux texuomoruit (IK-8);

-CIIOCOOHOCTBIO  MOJIIUPOBATh SHEPro- U pecypcocOeperaromme Mpouecchl B
npowmbinuieHHocTH (ITK-16).

3Hamp:

— TEOpPETUYECKHE OCHOBBI U MaTEMaTHUECKHH anmapar pacyeTa 1 aHanu3a 3 peKTUBHOCTH
MCIIOJIb30BaHUs DHEPIETUUECKUX U CBIPEBBIX PECYPCOB Ha OCHOBE NOHATHS SKCEPTHUH.

ymemp:

— aHAJIM3UPOBATh BEJTUYUHY IKCEPreTUYEeCcKOro MOTeHIInaja pa3IMYHBIX
SHEPrOHOCUTENIE XMMHUYECKOTO MPOM3BOJACTBA HA MPEIMET JIOCTOBEPHOCTHM M BO3MOXKHOCTHU
MPaKTHYECKOHN peann3aiui;

—OpeuiaraTb MyTH CHWXKEHMSI OHEpro3aTpaT M  IOBBILIEHHUS SHEPreTHYEeCKON
3¢ (HeKTUBHOCTH 3a CUET UCIIOJIB30BaHUsI BTOPUYHBIX dHEpropecypcoB (BOP);

—co3/laBaTh TUOKHME pETreHEepallMOHHBIE TEXHOJOTMM C 3aMKHYTOH CTPYKTYpou
SHEPreTUYECKUX U MaTepPUAIbHBIX TOTOKOB.

enademp:

— KOMIUIEKCHOH METOJMKOW OIEHKH DSHEPreTHYeckoro TMOTEHIMana OTXOJ0B U
IPOMEXYTOUHBIX MPOJYKTOB XMMHUYECKHUX MPOU3BOJACTB (TOPIOYMX OTXOJ/I0B, Fa30BBIX MTOTOKOB
U30BITOYHOTO JABJICHHUS, KUJKIUX CTOKOB) HA MPEAMET UX YTUIU3AIUU C YYETOM SKOJIOTHUECKHUX
KpUTEPUEB.

3. Kpartkoe coaep:xanue JUCUMILIHHBI

Monyns 1. Beenenne. TepmoauHamuueckasi OLIEHKa MaTepUAIbHBIX M AHEPreTHUECKUX
pecypcoB. OrieHKa YHEPropecypcoB Ha OCHOBE OHATHUS SKCEPTHUU.

OcHOBHBIEC HANPABJICHUS U MPOOJIEMBI CO3TaHUS YHEPTETUIECKH BHICOKOA((PEKTUBHBIX H
JKOJIOTHMYecKH Oe3omacHbIX TexHojoruil. Tumsl mnpeoOpa3oBaHuil 3Hepruu (MpsMEIE,
muknyeckne). Cucrema auddepeHnnanbHbIX  ypaBHEHMHA Ui OTKPBITOM  paBHOBECHOU
MakpocucTteMbl. TepMonuHaMudeckass OIICHKAa SHEPropecypcoB CTAIMOHAPHOTO TOTOKa
BeulecTBa. [lonsaTue sxcepruu. YciioBue XMMHYECKOT0 paBHOBECHs. PacuéT MUHUMAaIIbHBIX 3aTpaT
SHEPTUH B MPOIleccax KOMIPEMUPOBAHUS, Pa3ieICHUS Ta30BbIX CMECEH, MOTyYeHHsI XO00/1a.

Monayns 2. Ananu3 3¢ (GEeKTUBHOCTH HCIIONB30BAaHHUS MAaTEPUATBHBIX U YHEPTETHUECKUX
pPECYPCOB XMMHUECKOT0 IPOU3BOCTBA. MoIenh peaibHOro SHEpronpeoopa3zoBaTersl.

Cucrema MHTErpalbHbIX OaJaHCOBBIX YPaBHEHMIl M KMHETUYECKUX COOTHOLIEHMM IS
OTKpPBITO HEPaBHOBECHOM MAaKpPOCHUCTEMBbI. AHAJUTHYECKOE MW YHUCICHHOE pEeIIeHHEe ATHX
YpaBHEHUI Ha OCHOBE MOJIEIH JIOKAJIbHO-PAaBHOBECHOI'O OIIMCAHMSI B IIPOLIECCaX TEUEHUS BSIZKMX
cpell, Temno- U MaccooOMeHa. MeToauka MCIONB30BaHUsl ATUX ypaBHEHUMN IJi OMpeesieHus
(akTuueckux sHepro3arpar. Pacuér Bemmumubl 3kcepreruueckoro KIIJ[ mHOrocramumitHoro
MOTOYHOT'O TpoIlecca.

Mopayne 3. IlpuHumnbl co3laHusi DHEPro- M pecypcocOeperaronmx TEeXHOJIOTHI.
HNudopmalinoHHble MOAXOAbI U KPUTEPUM OLIEHKH CTeNeHU >(PQPEKTUBHOCTH MPOU3BOACTBA B
YCIIOBUSIX COBPEMEHHON 3KOHOMUKHU U 3KOJIOTUH.

CTpykTypa TOIUIMBHO-PHEPreTHUECKOro OajlaHca U CHCTeMbl HHeproodecreyeHus
XUMHUYECKOTOo mpou3BojacTBa. OOmas TepMmoauHaMuueckass oleHka BDP: marepualbHBIX
OTXOJIOB, T'a30BbIX TTOTOKOB IO/ U30BITOYHBIM JIaBIIEHUEM, TETIOTHI TEXHOJIOTHUECKHUX MOTOKOB.
MeToap! noBbIIEeHHS 2P PEKTUBHOCTH MPOLECCOB YTHIN3AIHMH OTXOIOB C YYETOM IKOJIOTHUECKUX
KpuTepueB (Ha TpHUMepe CHHTE3a aMMHuaka, MHUPOJIM3a YIJIEBOJOPOJIOB, KOHBEPCHUU METaHa
BOJISTHBIM TTapoM).



Moayne 4. TexHOIOTMYECKOE M DSHEPreTHYecKoe KOMOWHHMPOBAaHHE IIPOLECCOB
IIpeBpalleHus DHEPTUU U BEILIECTB.

CuHTE3 TEXHOJOTMYECKOW W HHEPreTHYecKOd CHUCTeM KaK OCHOBHOM NpPUHIMII
sHeprooOecriedeHnss. OCOOCHHOCTH JHEPro- U PecypcocOepexeHrss B HH3KOTEMIEPaTyPHBIX
npoleccax IMOJYYeHHMs XOJOAa, pa3JesIeHUus M OUMINEHHUS Ta3oBbIX cMeceil. OCHOBHBIE
IMPOMBIINIJICHHBIC CXEMBI IMOJIYYCHHA X0JI0Aa 1 TpaHC(l)OpMaIII/II/I TCIlJ1A. CpaBHI/ITCJ'II)HLII\/JI TEXHHUKO-
9KOHOMUYECKHUH aHanmu3 mapokoMipeccHoHHBIX ([TIKXM) 1 TermIoncrnons3yonmx Xoa0AHIbHBIX
MalllnH.

4. O0beM y4eOHOH TUCIHIJIMHBI

Oo0bem
Buabi yuedHoii padoTsi 3au. ex. Ax. yac.
O01as Tpy10€eMKOCTh JMCHUILIHHBI 0 Y4€0HOMY ILIAHY 4 144
KonrakTHas pa6ora: 15 54
Jlexruu (JIek) 1 36
[Tpaktuueckue 3anstus (113) 0,5 18
CamocrositesibHas padora (CP): 15 54
CaMocTOATEIbHOE U3YUEHHE PA3AEIOB IUCIUILIMHbI 15 94
Buj uToroBoro KOHTpOJIsi: 3a4eT ¢ OIeHKOi 1 36
Oo6bem
Buabl yuedHoii padoTsl
3au. en. AcTp. uac.
OO0mas TpyA0eMKOCTb JMCHHILIMHBI 110 Y4eOHOMY IIaHy 4 108
KonTakTHas padora: 15 40,5
Jlextuu (JIek) 1 27
[TpakTuueckue 3ausatus (113) 0,5 13,5
CamocrositesibHas padora (CP): 15 40,5
CamocTosTenbHOE U3yUYEeHHE Pa3/IeI0B JUCITUILUIMHBI 1,5 40,5
Bua uTOroBOro KOHTpOJIfA: 3a4eT ¢ OLEHKOM 1 27

AHHOTanus pado4eil NporpaMMsbl y4eOHOM TUCHUIINHBI

OCHOBBI TEXHUYECKOT0 PEryJTHPOBaHNs U ynpaBieHus kadectsoM (b1.B. 24)

1. Henp Kypca - HayuyuTb CTYACHTOB IPUMEHATh KOHTPOJIBHO-U3MEPHUTEIBHYIO U
UCIIBITATENIBHYI0O TEXHUKY, METOJAAM M CpPEIACTBAM TEXHUYECKOTO PETYJIMPOBAHMS, METOJAM
KOHTPOJIsl KaUeCTBAa BBIITYCKAEMOM MPOIYKIMH, PECYPCO- U SHEProcOepesKeHHs TEXHOIOTHUECKUX
IIPOLIECCOB C UCIIOJIB30BAHUEM CTaHAAPTHBIX METOOB.

3agayamu n3ydeHMsI Kypca SIBJISIOTCS COBEPLUIEHCTBOBAHUE METOIMK KOHTPOJIS KadecTBa
IIPOU3BOJICTBEHHBIX IIPOLIECCOB, pa3padOTKa CHUCTEM YIPABICHHsS KadeCTBOM, pa3paboTka
HOPMATHUBHBIX JTOKYMEHTOB PAa3HOI'0 YPOBH:, CO3[JaHHE HOBBIX METOJ0B U3MEPEHUH, IIOIyYEHUE
M3MEpUTENbHON HHPOpMAaIK TpeOyeMoro KauecTBa.

2. B pesyabTare n3y4eHus JMCHHUILIMHBI CTYACHT JOJIKEH:

06/1a0emb CIENYIOINUMA KOMIICTCHIIUAMM:

- CIIOCOOHOCTBIO MCHOJb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIMIUIMH B
npodeccuoHaIbHOM JAESITETbHOCTH, MPUMEHSITh METOJbl MaTeMaTHMYeCKOTo aHaiu3a u
MOJICTMPOBAHHS, TEOPETUUECKOTO M dKCIepuMeHTainbHoro uccienosanus (OI1K-2);



-CIIOCOOHOCTBIO Y4acTBOBATh B COBEPIICHCTBOBAHMHM TEXHOJIOTMYECKHX IPOIECCOB C
MO3UIINI YHEPro- W pecypcocOepekeHUs], MUHUMU3AIMHA BO3JACHCTBHSI HA OKPYKAOIILYIO CPEIy
(IIK-2);

- CIIOCOOHOCTBIO HCIIOJIB30BaTh 3JEMEHTBHI  HKOJIOTO-d)KOHOMHUYECKOTO aHaln3a B
CO3[IaHUHU DHEPro- W pecypcocdeperaromnux Texnoaoruii (ITK-8);

- CIIOCOOHOCTBIO MOJEIHMPOBATh DJHEPrO- W pecypcocOeperamnye IMpoueccs B
npombiiuieHHOoCcTH (ITK-16).

3Hamb:

- 3aKOHOJIATEJIbHBIC ¥ HOPMATHUBHO MTPABOBBIC aKThI, METOINYCCKHE MATEPHAIIBI IO
TEXHHYECKOMY PETYJIHPOBAHHIO;

- IEPCIICKTUBBI TEXHUUECKOTO Pa3BUTHS U OCOOCHHOCTH JCSITEIbHOCTH OpTaHU3aIlnii,
KOMIIETCHTHBIX Ha 3aKOHOJIaTEIbHO-TIPABOBOM OCHOBE B 00JIACTH TEXHUIECKOTO PETYITHPOBAHMUS;
- OCHOBBI TEXHUYECKOTO PETyJIUPOBAHHUS;

ymembo:

- IPUMEHSATHh METO/IbI ¥ PUHIIUIIBI CTAHAPTU3AINH TIPU Pa3pabOTKE CTaHIapPTOB U
JPYTHX HOPMATHUBHBIX JIOKYMEHTOB;

- IPOBOJIUTH MOJITBEPIKIACHNUE COOTBETCTBHS MTPOAYKIIUH, TPOIIECCOB M YCIYT
PEIbABISEMBIM TPEOOBAHUSIM;

- IPUMEHSTh METOJIbI KOHTPOJISI U YIIPABIICHHS KAUECTBOM;

- aHAJIM3UPOBATH JIAHHBIE O KAYECTBE MPOIYKIIUU M ONPEIEISITh IPUIUHEI Opaka.

- UCTIOJIB30BaTh KOMITBIOTEPHBIC TEXHOJIOTHH IS TUIAHUPOBAHHS U TIPOBEICHHsI paboT 1o
TEXHHYECKOMY PETYIIHPOBAHHUIO.

énademo:

- HaBBIKAMH MCII0JIb30BaHUSI OCHOBHBIX MHCTPYMEHTOB YIPABJICHUS KAU€CTBOM;

- HaBBIKaMU 0(hOpMIICHHUS PE3yIbTATOB UCTIFITAHUN M MIPHHATHUS COOTBETCTBYIOILIHX
pELICHUI;

- HaBBIKaMU 0(hOpMIICHHSI HOPMATUBHO-TEXHUYECKOM TOKYMEHTALINH.

3. Conep:kanue QM CHUANINHBI

MOAVIJIb 1.

1.1 BBenenue. 3akoH P® «O TeXHUYECKOM pEryJIUpOBaHUU». Mepbl TEXHUYECKOTO
peryiupoBaHusi, OCHOBAHHBIE Ha 3aKOHOJATENLCTBE OO0 OTBETCTBEHHOCTH 3a KayeCTBO H
0€30I1aCHOCTb MOCTABISIEMOI NMPOAYKINH («3aKOH O 3aIlUTE MpaB MOTPEOUTENEH»).

1.2 HeoTBpaTUMOCTb OTBETCTBEHHOCTM M3TOTOBHUTENS M OpraHU3alUMd B LENU
«M3rOTOBUTENB- TNpojaBel- norpedutens». HenoOpokauecTBeHHass mpoiaykius. MckaxkeHHas
uHpOpManus 0 HaKTUIECKUX XapaKTEPUCTUKAX MPOoAyKUIuH. DanbCcuuImpoBaHHas PO TyKIIHS.
OTBETCTBEHHOCTh NMPOJABIA U U3TOTOBUTEIIS.

1.3 Jloka3aTenbCcTBO JOOPOKAUECTBEHHOCTH PEAIM3yeMON MPOAYKIMH H3FOTOBUTEIIEM.
CBs3p Mexay HanuuueM Jedexra M BeIuunHOW ymepOa. KauecTBeHHas mMpoayKuMs-ycloBHE
BBDKUBaHMS (QUPM B KOHKYPEHTHOM Oophoe.

1.4. TexHuueckoe peryJupoBaHUE, OCYIIECTBISEMOE TOCYJapCcTBOM B 00JacTu
0€30MacHOCTH TMPOAYKTOB. TEXHWYECKHE pErJIaMeHThl M OIEHKa COOTBETCTBH. Buisl
TEXHUYECKUX periaaMmeHToB. ConepikaHue TEXHUYECKUX periaMeHToB. [IpaBuna noctpoeHus.

1.5. @opmbl TeXHHYECKOro peryiupoBaHus. lloaTBep)kaeHHE  COOTBETCTBUS,
rOCyJapCTBEHHbII KOHTPOJIb, HAJ30pP.

1.6. AkkpenuTanus kak (popMa rocy1apcTBEHHOTO TEXHUYECKOTO perynupoBaHus. Llemn
U TPUHLHUIBl aKKpeAUTAlMU. AKKpeIuTalus OpPraHoB IO CepTU(UKALUN U HUCHBITATEIbHBIX
nabopatopuii. CepTUPHUKAIIMOHHBIC UCIIBITAHUS TP aKKPEAUTAIMU. 3apyOeKHast aKKpeUTALIHSL.

1.7. Mepsl, npegycMaTpUBalOIIMe HCIOJIb30BAHUE JOOPOBOJBHBIX CTAHIAPTOB MU
nobpoBonbHON ceprudukanmu. KauectBo. Buenmpenme cumcrem kadectBa. OOydeHue u
HH()OPMUPOBAHHUE TTOTPEOUTEIICH.

1.8. ITpuHIuIB 1 GOPMBI TONTBEPHKACHUS COOTBETCTBHSL. CXEMBbI



MOAVYJIb 2

2.1 Meroauueckue OCHOBBI ympaBieHUs kadectBoM CTaauu KU3HEHHOTO LHUKJIA
OpOAYKIMH. MeTo/bl OIIEHKH KauecTBa NpoayKiuu. CTanaapTu3anys B yIpaBIeHUH KaueCTBOM
- MexnyHnapoansie cranaaptbl cepur 9000. 3apyOexkHbli U OT€UECTBEHHBIN OIBIT yIPaBICHUS
kagecTBOM. Konnenuus «Bceobiero ynpasnenus kauectBom» MeTposioruueckoe odecreyeHme
KayecTBa MPOIyKILHUH.

2.2JInueH3upoBaHue. 3aKOH O JIMLEH3UPOBAHUH.

2.3 Cepruduranus Kak mporeaypa moATBEPKICHHS COOTBETCTBUSI.

2.4 IlpuHUUOBI U GOPMBI TOATBEPHKACHUS COOTBETCTBHSL.

2.5 Cxembl cepTHQUKALUU U IeKIapupoBanus. Onucanue cxem Aeknapuposanus (14-7x).
U cepTU(UKALINH.

2.6 J1oOpoBOSIbHOE MOATBEPK/IEHUE COOTBETCTBHSI. DKCIOPTHpPYEMasi U UMIOPTHpyeMast
NOPOAYKIMS, MoJyuIexalas 00s3aTeIbHOMY MOJATBEPKIECHUIO COOTBETCTBHA. Y CIOBHS BBO3a Ha
TeppuToputo Poccun npoaykium, noanexaniel o053aTeIbHOMY MOATBEPKICHUIO COOTBETCTBHSI.

4. O0beM y4eOHOM TUCHUILINHBI H BUbI Y4eOHOH padoThl

Bunsl yueOHoM paboThI O6bem
B 3auernsix | B
SIMHUTIAX aKaJeMUIECKIX
Jacax
OO0uas TpyA10€eMKOCTh IUCHUIIIUHBI 110 2,0 72
y4eOHOMY IVIAHY
AYAMTOpHBIE 3aHATHSI: 32/36 32
Jlekiuu (JIek) 16 16
[Tpaktrueckue 3ansatus (113) 16 16
CamocrosiTenbHas padora (CP): 40/36 40
Bua uTOroBoro KOHTpOJIs: 3a4eT - -
Bupl yaeOHO# paboThI O0Bem
B 3auetHbix | B actponom.
€IMHUIIAX qacax
Oo01masi Tpy10eMKOCTb JUCHMILIHHBI 110 2,0 54
y4eOHOMY ILIaHY

AyIUTOpPHbIE 3aHATHS: 0,9 24
Jlexuuu (Jlek) 0,45 12
[Tpaktuueckue 3anstus (I13) 0,45 12
CamocrosiTtesnnas paéora (CP): 1,1 30

Buja uTorosoro KOHTPOJIsA: 3a49€T — -

4.4.3. lncuMnJMHbI 10 BBIOOPY
AHHOTanus padoyeil NnporpaMMbl Y4eOHOH TUCUUIIIIMHBI
DJIeKTHBHBIE Kypchl 110 pu3udeckoii kyabType (b1.B.25)

1 Hean AUCHUNIHHBI

— OBJIAJCHME CHUCTEMOM IPAKTHUYECKMX YMEHMH M HaBBIKOB, 00€CIEYMBAIOLINX
COBEPILIEHCTBOBAHHUE MICUXO(PHU3UIECKUX CITIOCOOHOCTEH;

— pa3BUTHE CIOCOOHOCTEW WCHOJIB30BAaTh pa3zHooOpasHble (opMbl  (prusHyecKon
KYJIBTYpPBI, CIOPTa ¥ TypU3Ma Ui COXPAaHEHUS U YKPEIUIEHHsI CBOETO 370POBbS U 37J0POBbSI CBOMX
ONMU3KHX B IMMOBCETHEBHOM JKU3HU M MPO(ECCHOHAIBHON AEATEIbHOCTH,

— (¢dopMUpOBaHHE MOTHBAIIMOHHO-IIEHHOCTHOI'O OTHOIIEHUS K (PU3HUECKON KYJIbTYpE,
(u3n4YecKkoMy COBEPILIEHCTBOBAHUIO M CAMOBOCIIMTAHHIO, YCTAHOBKA Ha 3/J0POBBIM 00pa3 KU3HU;

— 00ydeHue TeXHUYECKHM U TAKTUYECKHM IIpHEeMaM OJHOT0 U3 BUJIOB CIIOPTA.



2 B pe3yabrare WH3yYeHUs] AUCHUILIMHBI O0y4YalIIMICA MO MporpamMmme
0akajaBpuaTA J0JI/KEH:

Oonadamp cneayromMMU KOMIETEHIUSAMM:

—  CIIOCOOHOCTB K CaMOOpraHu3aiuu u camoodpaszoBanuio (OK-7);

—  CIIOCOOHOCTh HCHOJIb30BaTh METOABI U CpeAcTBa (PU3MUYECKOM KyJIbTYphl JUIs
obecrieyeH s TOJTHOIICHHO#H COIMabHO# U mpodeccnonanbHoi aesrensHoctd (OK-8).

3namp:

—  Hay4YHO-TPAaKTUYECKHE OCHOBBI (PM3UUECKOM KyJIbTYpHI U CIIOPTA;

—  COIMAaJIbHO-OMOJIOTHYECKUE OCHOBBI (PU3MUYECKON KyJIBTYPHI U CIIOPTA;

— BIUSHHE O3/I0POBUTEIBHBIX CHCTEM (H3MUYECKOTO BOCIHMTAHHUS Ha YKpEIUICHHE
310pOBbs, TPOPUIAKTUKY MPOPECCHOHANBHBIX 3a00JIeBaHUN U BPEIHBIX MPUBBIYECK;

— CcImocoObl  KOHTPOJSI M OLUEHKHM (U3NYECKOro pa3BUTUA U (pusnyeckon
HOJITOTOBJIEHHOCTH;

— TpaBuiia U CIOCOOBI MJIAHUPOBAHUS MHIWBUIyaIbHBIX 3aHATUN pa3IU4HOMN LIeJIeBOM
HaIlpaBJIEHHOCTH;

— cnoprtuBHble Tpaguuuu MXTHU-PXTY um. /I.11. Menneneesa.

Ymemo:

—  BBINOJHATh UHIUBUAYAIHHO MO00paHHBIE KOMIUIEKCHI MO (U3UYECKOI KYIbType U
Pa3IUYHBIM BUAAM CIIOPTA;

—  OCYHUIECTBJISTH CaMOKOHTPOJIb 3a COCTOSIHHEM CBOEro OpraHu3Ma M COOJoAaTh
IpaBuJia TUTHEHBI U TEXHUKU O€30MaCHOCTH;

—  OCYIIECTBISITh TBOPYECKOE COTPYIAHHUECTBO B KOJUIEKTUBHBIX (opmax 3aHsITHI
(u3NIeCKOil KyJIbTypOil U CIIOPTOM;

—  BBINOJHSTH IPUEMBI 3aLUTHI U CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPaXOBKH.

Bnaoemp:

— CpelICTBaAaMHM M METOJaMHU YKpEIUIEHUS WHAWBUIYAIbHOTO 37I0POBbS, (PU3UUECKOTO
CaMOCOBEPILIEHCTBOBAHMUS;

— JIOJDKHBIM ~ ypOBHEM  (U3WYECKOM  IMOATOTOBIEHHOCTH, HEOOXOIUMBIM IS
KayeCTBEHHOT'O YCBOCHHSI MPO(ECCHOHAILHBIX YMEHUN U HABBIKOB B IpoOLiecCe 0Oy4YEHUs B BY3e€,
JUIs o0ecriedeHusl TOJIHOIEHHON COIMAIbHOW W TPO(ECCHOHANBHON JESITEIIBHOCTA TOCIIE
OKOHYaHUS y4eOHOTO 3aBEJICHHUS;

—  TEXHUYECKMMH M TAKTUYECKMMU HaBbIKAaMH B OJHOM U3 BUJOB CIIOPTA.

3 Kpartkoe cogep:xkanue JUCUMILIIHHbI

Kypc mucuuminapl « 3JIEKTUBHBIE NUCHUIUIMHBI N0 (U3NYECKON KYIbType U CIOPTY»
peanusyercs yepe3 BapuaTHUBHBIK KOMIIOHEHT (3JIEKTUBHBIN Mo1ysb) 328 yacoB (BuA cropTa Mo
BBIOOpPY CTYJEHTa), B 3a4€THbIC EIWHUIIBI HE TEPEeBOAMTCS, SBISAETCS OO0S3aTENbHBIM IS
WCIIOJIHCHHUS TIPU OUHOU (hopme 0OyueHusl.

[Iporpamma paccunTaHa Ha HM3y4YE€HHE JUCUUIUIMHBI «DJEKTUBHbIE IAUCIUIUIMHBI 10
(¢u3nueckoil KyJabType U CIOpPTY» B TEUYEHHE IIECTH CEMECTpPOB M TpEeIrojaraer, 4ro
oOyyaromuecsi MMEIT TEOPETHYECKYI0 IMOATOTOBKY B 00JacTH AUCHUILIHHBI «DHU3nueckas
KyJbTypa M CHOpPT», 3aKaHYMBACTCS 3a4€TOM B KOHLE Kaxaoro cemecrpa. KoHTpoib
yCIEBAEMOCTH CTYJEHTOB BEJETCS 110 IIPUHATON B YHUBEPCUTETE PEUTUHIOBOM CUCTEME.

[IpakTrueckue 3aHTHs.

[TpakTudeckuii pa3aen mporpaMMbl peau3yeTcsl Ha y9eOHO-TPEHUPOBOYHBIX 3aHITHSX B
y4eOHBIX TpyMIax Mo oomieit Gu3nIecKoi MoAroTOBKE WIIN 110 BELIOpAHHOMY BHUY CIIOPTA.

[IpakTuyeckre 3aHATHS TOMOTAOT MPUOOPECTH OIBIT TBOPYECKOM MPaKTHUYECKOU
NESITEIbHOCTH, Pa3BUBAIOT CAMOCTOSITENILHOCTh B (PU3WYECKOM KYyJIbType U CHOpPTE B LENSIX
JOCTIDKEHUSI  (DU3MUYECKOrO0  COBEPILEHCTBA, IOBBIMIAIOT YPOBEHb (PYHKIMOHAIBHBIX H
JIBUTATEIBbHBIX CIIOCOOHOCTEH, HANpaBIeHHO (POPMHUPYIOT KaueCcTBa U CBOMCTBA JIMYHOCTH.

[TpakTryeckuii pa3aesn BKIOYaeT B ceOst MOApa3/esibl: o 001el pU3ndeckoil HoaroToBKe
(ODIN) u cnenmanbpHOM (pr3nyeckor moaroToBKe Mo Bugam cropra (CDII).




Y4eOHO-TpEHUPOBOYHbIE 3aHATHS 0a3UpyrOTCS Ha LIMPOKOM HCIOJIb30BaHUU
TEOPETUYECKUX 3HAHWH W METOIUYECKHX yMEHHWH, Ha NMPUMEHEHHH pa3HOOOpa3HBIX CPEICTB
(¢u3n4ecKoil KyJlbTyphl M CIIOPTa, CHOPTUBHOM M IpodeccHoHaIbHO-TIPUKIATHON (pu3nueckon
HOJIFOTOBKE.

VYnensercs BHUMaHHME BONPOCAaM IPOBEJIEHHsSI COPEBHOBAHUH (IIpaBHJia COPEBHOBAHMH,
CUCTEMa PO3BITPHILIEH, ONpeiesieHre nodennuTenei, 000pya0BaHNuEe U UHBEHTAPh).

Kpureprem ycnemrHocT OCBOEHHUsI y4eOHOro MaTepuala sBJIsEeTCsS SKCIEepTHas OLEHKa
IpenojaBaTessl, YUUTHIBAIOILAS pecyIapHOCHb NOCeUujeHUs 00A3amenbHblX Y4eOHbIX 3aHAMUL,
BBINOJIHEHHE YCTAHOBJIEHHBIX Ha JAHHBIM CeMECTp KOHTPOJIBbHBIX HOPMAaTHUBOB (TE€CTOB) oOIIEH
(bU3MYeCKO W CIOPTUBHO-TEXHUYECKOM TMOATOTOBKHM [JISi OTHAEIBHBIX TPYII PA3TUIHON
CHIOPTHUBHOM HaNpaBIEHHOCTH.

4. O0bem y4eOHOH TUCHHUIIJIMHBI

B CemecTpsl
Buy yuebnoi paboThl aKaJieM. I ] Il v V VI
gacax
OO0uas Tpya0eMKOCTh JUCHUIIIHHBI 110 328
Y4eOHOMY IIAHY
AyaUTOpPHBIE 3aHATHS: 328 32 66 66 66 66 32
IIpakTnyeckue 3aHATHSA 32 66 66 66 66 32
328
Bua uTOroBOro KOHTPOJIS: 3a- | 3a- 3a- 3a- | 3a- | 3a-
3a4eT / IK3aMeH qeT | der qeT 4eT | Yer | der
B CemecTpsl
Bun yueOHOM paboThI aCTpOH. I ] Il v \Y VI
gacax
OO0uas Tpya0eMKOCTh JUCHUIIIHHBI 110 246
Y4eOHOMY IIaHY
AyIHMTOPHBIC 3AHATHS: 246 23 50 50 50 50 23
IIpakTHyeckue 3aHATHSA 246 23 50 50 50 50 23
Bua uTOroBOro KOHTPOJIS: 3a- 3a- 3a- 3a- 3a- 3a-
3a4eT / IK3aMeH YeT | 4er YyeT YeT | 4Yer | 4Yer

AHHOTanus padoyeil mporpaMmbl y4eOHOM AUCHUIIIMHBI
Beenenne B MemOpannyio texunoJoruio (b1.B.J1B.01.01)

1. Heab (ucHUNINHBI:

IaTh CTyJEHTaM IEpPBUYHBIC 3HAHUS O MEMOpaHHBIX MpoIeccax pa3AeNeHUs cMeceH,
JIOCTaTOYHBIE [JIsl TIOHUMAHHS CTYJE€HTaMH OCOOEHHOCTEH M BO3MOXKHOCTEH MeMOpaHHOH

TCXHOJOI'H.

[IporpaMma AMCHMIUIMHBI CTPOUTCS KakK OO30pHAs MO OCHOBHBIM TEOPETHUYECKHM U
INPaKTUYECKUM acreKkTaM MeMOpaHHOW TexHosoruu. OHa BKIIIOYAaeT B ce0s O3HAKOMJICHHE C
WCIIOJIb3YEMO TEpMUHOJIOTHEH, C HAyYHBIMH NPUHLUIAMUH MEMOpPaHHOTO pa3JeieHHs, ¢
OCHOBAaMH pacyeTa MeMOPaHHBIX IPOLIECCOB.

2. B pe3yabTate wu3yueHMs IMCHUIIHHBI

0akajaBpuAaTa J0JIKEH

o6é1a0emsp CICAYIOIUMU KOMIICTCHIIUAMM:

o0yyawuuiics 1o nporpamme




. CIIOCOOHOCTh  OCYIIECTBIISITh TEXHOJOTHMYECKHH TIPOLIECC B COOTBETCTBHH C
pPErIaMeHTOM M MCIOJIb30BaTh TEXHUUYECKHE CPEACTBA JJII M3MEPEHMS] OCHOBHBIX MapaMeTpoOB
TEXHOJIOTMYECKOT0 TPOoIecca, CBOUCTB Chipbst U npoaykiuu (ITK-1);

o CIOCOOHOCThH y4acTBOBaTh B COBEPILIEHCTBOBAHMHM TEXHOJIOTMYECKUX MPOLECCOB C
MO3UINI SHEPTo- U pecypcocOepekeHusl, MUHIMH3AIUN BO3JACHCTBUS HAa OKPYKAIOIIYIO CPEdy
(IIK-2);

o CIIOCOOHOCTh ~ HCIOJB30BaTh  HOPMATHUBHbIE  JOKYMEHThl IO  KaudecTBY,
CTaHJapTU3AIMK U cepTrdukanuu npoaykToB u uznenuii (I1K-4);

. TOTOBHOCTh OOOCHOBBIBATh KOHKPETHBIC TEXHUYECKHE PEIICHUS MPHU pa3padoTKe
TEXHOJIOTMYECKHUX MPOIIECCOB; BHIOUPATh TEXHUUECKHUE CPEJCTBA U TEXHOJIOTHH, HAIpaBJIEHHBIE
Ha MUHUMH3AIMIO aHTPOTIOI€HHOTO BO3ACUCTBUS Ha okpyxkatoriyto cpeay (ITK-5);

o CMOCOOHOCTh HMCHOJB30BATh 3JEMEHTHl JKOJIOT0-DKOHOMHUYECKOTO aHalln3a B
CO3JIaHUH PHEPro- U pecypcocdeperaronux texHosorui (IK-8).

3Hamb:

. KIacCUpUKAUI0 U (PUINKO-XUMUYECKHE OCHOBHI MPOIECCOB MEMOpPAHHOTO
pa3aeneHus ¢ pasInuHON IBUKYIIEH CUIIONM;

. OCHOBBI ~TEXHOJIOTMM TIOJYNPOHUIIAEMBIX MeMOpaH U3 TMOJUMEpPHBIX H
HEOpraHMYECKUX MaTepHaJIoB;

. MPUHIIUIHATBHBIE KOHCTPYKIIMU MEMOpaHHBIX 3JIEMEHTOB, MOJIyJIel U almapaTos;

. OPUHIUIBL  pa3pabOTKM H  pacueTa TEXHOJOTHYECKHX CXeM MeMOpaHHBIX
YCTaHOBOK;

. OCHOBBI ()YHKIIMOHUPOBAHUS PhIHKa MEMOPAHHOM TEXHOJIOTHH;

ymemp:

. U3MEPATH M PACCUUTHIBATH OCMOTHUYECKOE AaBJICHHE BOJHBIX PACTBOPOB;

. UCIIONB30BAaTh  pe3yNbTaThl  J1abOpaTOPHBIX  HCCIEAOBaHMH B  pacuerax
MEMOpaHHBIX YCTaHOBOK;

. pa3pabaThIBaTh TEXHOJOTUYECKHE CXEMbl MEMOPAHHBIX YCTaHOBOK;

. ornpeneNniaTb MecTo U 3()(HEKTUBHOCTH HCHOJIB30BAHUS CTAJAUA MEMOpPAHHOTO
pazzieNieHns B TEXHOJIOTHYECKON cXeMe MPOU3BO/ICTBA;

enademp:

. METOJIaMU pacyeTa pabounx mapaMeTpoB Mpolecca MeMOPaHHOTO pa3AeleHus;

. METOJaMHU OLEHKH YPOBHS KOHLEHTPAIIMOHHOH MOJIAPU3AINHL;

. TEXHUYECKUMHU MTPHUEMaMH CHIKEHUS YPOBHS KOHIIEHTPAIMOHHOM MOJISpU3aliH B
MeMOpaHHBIX amnmaparax;

. METOJIJaMU BbIOOpa ONTUMAJIbHONW KOHCTPYKLIUU MEMOPAHHOTO MOIYJIS.

3. Kpartkoe coaepxxanne quCHMIIHHBI

1. OcHogHble  npeocmasnenuss o0  MeMOpauHou — mexHonoeuu.  BBeneHue,
tepMuHoJorus. Mcropuorpaduss memOpanHoil TexHonoruu. O030p MeMOpaHHBIX TPOILIECCOB
pasmeneHus  cMmecei —  OapoMmemOpanHble, AU Y3HOHHBIE,  AJIEKTPOMEMOpaHHEIE,
TEPMOMEMOpPAHHBIE.

2. Dusuko-xumuyeckue U mepmoOUHAMUYECKUEe OCHOBbL MEMOPAHHBIX NPOYUECCOS.

Konnenrpaunonnas nomnspuszanus (KII), 61okupoBanue memOpan. MctunHas u HaGmronaemast
CEJNIEKTUBHOCTE. MeToanl cHikeHus Bausaus KI1.

3. Knaccugurayus — membpan,  mpebosanus Kk  membOpanam.  IIpuHIUIIBI
KJIaccu(puKanuu: Mo MmporeccaM MPUMEHEHHs, M0 METOJaM IOJY4YEHHUs, MO0 Te€OMETPUUYECKON
¢dbopme, o BHYTpeHHEH cTpykType. OO0CHOBaHHME TpeOOBaHMIA MOJB30BATEICH K MEMOpaHaM:
yACNIbHAs TPOU3BOAMTEIBHOCTh, pa3leisionias CIIOCOOHOCTh, peCypc, MeXaHWYecKas,
XUMHYECKasT M TEPMUYECKass CTOWKOCTb, YCTOMYMBOCTb K JEHCTBUIO MHUKPOOPTAaHU3MOB,
CaHWUTapHbIC TPEOOBAHUS, YCIOBHUS XpaHEHUS, YTHIM3UPYEeMOCTh. Buibl MeMOpaH, X CBOMCTBA.
[MomynporumiaeMpie MEMOpPaHBI U3 TTOJIMMEPOB, KEpaMUKH, TpaduTa, METAIIIOB, KOMITO3HIIHOHHBIS
MOJIYyITPOHHIIAEMbIC MEMOpaHBI, )KUJIKHE MEMOpaHBI.



4. Uszyuenue cmpyxmypul u ceoticme memodpan. ccnenoBanue CTpyKTypbl MEMOpaH:
HOPUCTOCTh, CPEAHMM pa3Mep MOp, TOJIIMHA, aHU30Tpomus, AedexTockonud. Vcciaenoanue
TEXHOJIOTUYECKUX TapaMeTpoB MeMOpaH: yjaenbHas MPOU3BOAUTENIBHOCTD, 3a/€PKUBAIOIIAs
CIIOCOOHOCTh, ycaJka MeMOpaH, pecypc paboThl. MeToasl KaauOpOBKH TMOPHCTHIX MEMOpaH.
Ceprudukarus meMOpaH.

S. Membpanuvie annapamei u ycmanosku. MeMOpaHHBIE amlmaparbl ¢ IUIOCKUMH,
PYJIOHHBIMHM, TpyO4YaTbIMM, BOJOKOHHBIMM U TAaTPOHHBIMHM »3JIeMeHTaMu. MemOpaHHbIe
YCTaHOBKH: COCTaB YCTaHOBKH, KOMITOHOBKa. CriocoObl pekynepanuu sHeprud. [IpoTrounsie u
TYNUKOBBIE PeXHUMbI paboThl. [leproanyeckue, HepephIBHBIE U LIUPKYJISLIUOHHBIE CXEMBI.

6. Texnonocuueckue cxemvl ¢ ucnoavsoganuem memopan. Cdepbl NPUMEHEHUs
MeMOpaHHOU TeXHOJIOTuH. MeMOpaHHBIH PHIHOK — MUPOBOW U POCCHICKHUIA.

4. O0béM yueOHOH TUCIUNJIMHBI

V cemecTp
Buasbl yueOHoii padoThl 3w, e Ax. 1ac.

O0mas TpyroeMKOCTh 4.0 144
AHCHUILINHBI M0 Y4e0HOMY TUIAHY

KonrakTHas padora: 1,8 64

Jlexumu (Jlek) 0,9 32

[Tpaktuyeckue 3anstus (I1P) 0,9 32

CamocrositesqbHasi padora (CP): 1,2 44

KonTtponpHbie paboThI 0,2 8

N3yueHue pa3ienoB AUCHMILIMHBI 1,0 36

Bua uTOroBoro KOHTpOJIA: 1,0 36
IK3aMeH

V cemectp
Biawt yueonoii padornt 3au. ef1. AcCTpOHOM. Hac.
Oo0masi Tpy10eMKOCTb JUCHMILIHHBI
4,0 108

10 y4eO0HOMY ILIAHY
KonrakTHas pa6ora: 1,8 48
Jlexuuu (Jlek) 0,9 24
[Tpaktuueckue 3anstus (I1P) 0,9 24
CamocrosiTtesnnas padora (CP): 1,2 33
KonTtposnbHbie paboThl 0,2 6
W3yueHue pas3ienoB JUCIUTLUIMHBI 1,0 27
Buj nTOroBoro KOHTPOJIsi: IK3aMeH 1,0 27

AHHoOTanus padoyeill mporpaMMbl y4eOHOM TUCHUTINHBI
CTpyKTypHOE MOJCIMPOBAaHNE XUMHKO-TeXHOJI0rn4eckux npoueccos (b1.B./1B.01.02)

1. Heap aucuMmjMHbI — TMOJyYE€HUE CTYJEHTAaMHU 3HAHUHM B 00JACTH MOJEIMPOBAHUS
OpPraHMU3allMOHHO-YIIPABJICHYECKUX, TEXHUKO-DKOHOMHUYECKUX M TEXHOJOTMYECKUX IPOLIECCOB
HAayKOEMKHX IPOM3BOJICTB Ha BCEX JTalax >XU3HEHHOTO IUKJIA XHUMHKO-TEXHOJOTHYECKOU
CUCTEMBI.

JucuumnuHa «CTpyKTypHOE MOJEIUPOBAHME XUMHUKO-TEXHOJOTMYECKUX IPOLIECCOBY
IIO3BOJIAET OCBOMTH OCHOBHBIE IIOJIOKEHHUS CIEAYIOIIUX pa3[esioB: IPOLECCHI M METOIbI
OpPraHM3allMOHHO-TEXHOJOTUYECKOIO0  YIPaBJIEHHUS  XMMHUKO-TEXHOJIOIMUYECKONM  CHUCTEMOMH,
MeToAMYeCKoe  o0ecledeHne  MOJETUPOBaHMA  OM3HEC-TPOLIECCOB,  OPraHMU3ALMOHHO-
9KOHOMHYECKOE MOJECIUPOBAHUE TEXHOJIOTHYECKUX IIPOLIECCOB



Henu u 3amauu JUCHUILTUHBI JOCTUTAIOTCS C IIOMOIIBIO:

— TEOPETHYECKOW M MPAKTUYECKON IMMOATOTOBKH CTYJICHTOB B 00JaCTH MOAETHPOBAHUS
OpTraHU3aIMOHHO-YIIPABIEHYECKUX 1 TEXHOJIOTUYECKUX MPOIIECCOB HA BCEX dTanax >KU3HEHHOTO
UKJIa QYHKIIMOHUPOBAHUS XHMHKO-TEXHOJIOTHUECKON CHCTEMBI;

— W3y4YeHHUs TPUHLHUIIOB OPTaHU3AIMOHHO-d’KOHOMUYECKOTO MOJEIUPOBAHUS OU3HEC-
IpOIIECCOB Ha AdTamax (OpMUPOBAaHUS TPOEKTA; COCTABJICHUS OW3HEC-TUIaHA W OLEHKHU
3¢ (HEeKTUBHOCTH TPHUHATHUS PEIICHUI; BHEAPEHUS WHHOBAIIMOHHBIX TEXHOJIOTUN; OIEHKU
3¢ (HEKTHBHOCTH peau3aIui pecypcocOeperarnmx TeXHOIOTHiA,

— U3y4YeHHMsS TPUMEpPOB TPAKTHMUYECKON peanu3allid METOJOB OpraHU3allMOHHO-
HKOHOMHYECKOTO MOJICIIMPOBAHUS PECYPCOCOEPETAIOMNX XUMHUKO-TEXHOIOTMYECKIX TTPOIIECCOB.

2. B pe3yabrare wu3y4YeHHs JAUCHUIUIMHBI O0y4YalOIIMICA MO MporpamMmme
0akajaBpUaTa J0JIKEH:

Oénaoams cnenyromumu oomekynbTypHbiMU (OK), obmenpodeccuonansusivu (OITK) u
npodeccuonansabivu (ITK) komMneTeHIASIMHE:

— CIIOCOOHOCTH OCYIIECTBIISATH TEXHOJIOTUYECKHUI MTPOIECC B COOTBETCTBUHU C PETJIAMEHTOM
U HCIONBb30BaTb TEXHUYECKHWE CpEICTBA Ui HW3MEPEHUS OCHOBHBIX  IapaMeTpoB
TEXHOJIOTHYECKOT0 MPOIecca, CBOUCTB ChIpbst U npoaykiuu (ITK-1);

— CHocOOHOCTh YYacTBOBAaTh B COBEPIICHCTBOBAHMHM TEXHOJIOTMYECKHX IPOIECCOB C
MO3UINI 3HEPro- U pecypcocOepekeHusl, MUHUMH3AIMKN BO3ICUCTBUS Ha OKPYXKAIOIIYI0 Cpeay
(IIK-2);

— CIMOCOOHOCTDH UCIIOTIB30BAaTh HOPMATHUBHBIE IOKYMEHTHI 110 Ka4eCTBY, CTAaHAAPTU3ALUU U
ceprudukaimu npoaykros u uznenuii (I1K-4);

— CIOCOOHOCTh BBIOMPATh TEXHMUYECKHE CPEACTBA M TEXHOJIOTHUH, HAIpaBIIEHHBIE Ha
MHUHHMH3AIMIO aHTPOITOTEHHOTO BO3/ICHCTBHS Ha oKpyxarotryio cpeny (ITK-5);

— CIOCOOHOCTH UCMOIB30BaTh 3JIEMEHTHI 3KOJIOr0-9KOHOMUYECKOTO aHajIn3a B CO3JaHHUU
9HEpro- u pecypcocoeperaroniux rexuonoruii (I1K-8);

B pesynbrare n3yueHus: AMCUUILIIHHBI CTYIEHT TOJKEH

3Hamo:

— OCHOBHBIE MOJENIU OMNHCAHUA CTPYKTYpPbl W MPHUHIUIIOB OpPraHHU3aIlMH XUMHUKO-
TEXHOJIOTHYECKUX MPOIECCOB;

— TMPUHIMIBl CHCTEMHOTO aHalM3a W UX MPUMEHEHHE B 3aJadaX CTPYKTYpHOTO
MOJIEITUPOBaHMsI OM3HEC-TIPOIIECCOB;

— aNrOpPUTMBI CTATUCTHUYECKOrO aHalu3a, MPUHIUIB TPUHATHS PEUICHUH, METOJbI
MHTEJUIEKTYaJIbHOTO aHAJIN3a TAHHBIX, TPOOJIEMBI IPE/ICTABICHUS U HHTEPIPETAIIH PE3yJIbTATOB
IPU MOJIETTUPOBAHUH TEXHOJIOTUYECKUX 0OBEKTOB KaK OM3HEC-TIPOIIECCOB;

— OCOOCHHOCTH TPHKIAJAHBIX WHKEHEPHO-TEXHUYECKUX 3a/a4 OOBEKTOB XUMHUYECKOU
TEXHOJIOTHH KaK 3a]]a4 OpraHN3aMOHHO-TEXHOJIOTHYECKOTO MOAECTUPOBAHUS.

ymemp:

— IPUMEHSATh METOJIbI CTPYKTYPHOT'O MOJICTTMPOBAHUS Ha PA3TUYHBIX dTanax KU3HEHHOTO
IIUKJIA XUMUKO-TEXHOJIOTUIECKUX CHUCTEM;

—  HCNOJNb30BaTh COBPEMEHHOE  METOAMYEcCKoe oOOecreueHue  MOJCIUPOBAHUS
OpTaHU3aIMOHHO-YTIPABICHYECKUX, TEXHUKO-IKOHOMHUECKUX U TEXHOJIOTMYECKUX IPOIIECCOB.

enademp:

— MPUHIUATIAMH MOJIETMPOBAHUS OU3HEC-TIPOLIECCOB;

—  COBpPEMEHHBIMH  METOJAaMH  CTPYKTYpPHOTO  MOJEIHUPOBAHMS  MPOLECCOB
(YHKITMOHUPOBAHHSI XUMUKO-TEXHOJIOTUIECKUX CUCTEM;

— aNrOpUTMHUYECKUM M TPOrpaMMHBIM OOECleYeHHEeM peLIeHUs OpraHU3aluOHHO-
yIpaBIEHYECKUX, TEXHUKO-SKOHOMHUYECKUX U TEXHOJIOTMUYECKUX 3a7ad.

3. KpaTkoe cogep:xanue JTUCUMIIMHDBI.

Hemn " MPOIIEe Ty PBI OpraHU3aIMOHHO-?)KOHOMHYECKOTO MOJICITUPOBAHUS
pecypcocOeperaronux TexHonoruii. CUCTeMHBIN aHaIu3 U CTPYKTYPHOE MOJIETUPOBAHUE.

OpraHn3annoHHO-9KOHOMHYECKOE MOJICIIUPOBAaHUE.



MogenupoBaHue OH3HEC-TIPOLIECCOB KaK HMHCTPYMEHT pELIEHHUS TEeXHOJOTHYECKHuX,
IIPOCKTHBIX W OpPraHU3allMOHHO-YIPABJICHYECKUX 3a1ad YIPABICHUS IPOU3BOJACTBEHHBIMU
nponeccamu. TexHosmoruss SADT. OcHoBHbIE 53J€MEHTHI Ipolecca yrnpaBieHus. Mojenu
npolecca NpUHATUS pelIeHUH. XapaKTepUCTUKU OU3HEC-TIPOIIECCOB.

[IpuMeHeHMe NPUHLIMIIOB CUCTEMHOIO aHaju3a IpU ONUCAaHUKM OW3HEC-TPOLECCOB
XUMHUYECKOIO MPOU3BOJICTBA.

[TpuHIUIBI CHCTEMHOTO aHau3a CTPYKTYphl U OU3Hec-TpolueccoB opranuzanuu. O0mas
¢dopma anropuT™Ma MOJEIMPOBaHUs OW3HEC-TponeccoB. VHKaNCymsIus NaHHBIX, MPOLEAyp U
GbyHKIMH Opyu omnucaHuM OusHec-mpoueccoB. llenn opraHu3alMOHHO-?KOHOMHYECKOTO
MOJICIIMPOBAHMSI U METOJbI aHaim3a mpoueccoB. Kiaccudpukaius oObeKTOB OpraHU3alluOHHO-
SKOHOMHYECKOT0 MOJICIMPOBAHUS C yU€TOM 0COOEHHOCTEH MpeaMeTHOM 00aacTu.

MopenupoBanne  mpoueAyp — MOHMCKa  TEXHOJOTMYECKMX M OpraHU3alMOHHO-
SKOHOMUYECKHUX 3aKOHOMEPHOCTEM.

Cratuctnueckuil ananus. Kiacrepusiii ananus. IlpoBepka runotes. MHTEIEKTYanbHBIN
aHaJIN3 JTaHHBIX.

Crpareruu 1 METO/IbI IPUHATHUS PELLICHU.

Mertoabl IpuHATHSA pelieHnit. BeiOop palnoHaabHOTO pereHus. AKCHOMBI
palMOHANBHOTO MTOBeACHUS. JlepeBbs pemenuii. Moaenu npeAcTaBIeHUs 3HAaHUM JJIsl TIOMCKa
pewennii. [Toctpoenue pematonux npasuwi. OOyuaromye npouesypsl.

ANTrOpUTMBI  OPraHMU3alMOHHO-D)KOHOMUYECKOTO MOJEIUPOBAHUS W MOJEIUPOBAHUE
MH)KCHEPHO-TEXHOJIOTMYECKHX 3aad.

[IpuMeHeHre MOAENMPOBaHUs IPU PEILIEHUH TEXHOJIOTMYECKUX U DKOHOMMYECKUX 3a1ad.
Ponp MopenupoBaHus TEXHOIOTMYECKHUX MPOLIECCOB IIPH PEILIEHUN OPraHU3aL[MOHHO-
SKOHOMMYECKHUX 33/a4. 3a7a4ya ONTUMHU3ALHH.

4. O0beM yueOHOH TUCHHIJIMHBI

Bunsl yueOHoM paboThl B 3auérHpIx B
eIMHUIIAX aKaJeM. Jacax
O0mas Tpy10eMKOCTb JHCHUIIHHBI 110 y4eOHOMY 4 144
MJIaHy
AyJAUTOpPHBIE 3aHATHSL: 1,8 64
JIEKIIUNA 32
IIPAKTUYECKUE 3aHSTHS 32
CamocTosiTesibHasi padora: 1,2 44
KonrakTHas camoctosiTenbHast paborta 0,2
CamocTrosiTesIbHOE H3Y4YEeHHE PA3/1eJI0B AU CUHMIIIMHBI 43,8
Buabl
KOHTPOJISA:
OKk3aMeH 1 36
KoHTtakTHas paboTa — mpoMeKyTOUHAs aTTeCTaIUs 0,4
[ToaroToBKa K 9K3aMeHY 35,6
Bunel yueGHoI paboThI B 3auéTHbIX B
eIMHHIIAX aCTPOHOM.
gJacax
O0mas Tpy10eMKOCTb JHCHUILIHHBI 110 y4eOHOMY 4 108
MJIaHy




AyAUTOpPHBIE 3aHATHS: 1,8 48
JIEKIIUA 24
IIPAKTUYECKHE 3aHSITHS 24

CamocTosiTejibHas padoTa: 1,2 33

CamocTosiTeIbHOE H3YUYeHHe Pa3/iesIOB AU CUHUIIIMHBI 1,2 33

Buasbl

KOHTPOJISA:

OKk3aMeH 1 27

AHHoTanus padoyeil mporpaMmMbl y4eOHOH AUCHUIINHBI
BapomemoOpannsbie nponeccsi (b1.B./1B.02.01)

1. Heab (ucHUNIMHBI:

JaTh CTyJEHTaM 3HaHMA O TpoLeccax MEMOpPaHHOTO pPa3/eleHUsl Ta3oBBIX M HKUIKUX
CMeceH, rIe JUMUTUPYIOIIECH cTaauen siBisercs auddy3MoHHBIN MepeHoc Yepe3 MeMOpaHy. B
Kypc BXOJST KaK TEOPETUYECKHME MaTepHallbl, CBS3aHHbIE ¢ NpuUHOUNAMU Tud(y3noHHO-
KOHTPOJIMPYEMBIX TPOLIECCOB MEMOpPAHHOTO pa3felieHusl, TePMOJWHAMUKON, KUHETHKOW U
JBIDKYILEH CHUJION MPOLIECCOB, TaK U MPAKTUYECKHUE BOIPOCHI, OTHOCAIIMECS K OCOOCHHOCTSIM
pacuera MeMOpaHHBIX YCTaHOBOK U amlapaToB, a TaK)Ke MPOMBIIUICHHOE MPUMEHEHUE STHX
IIPOLIECCOB NIPH PA3JIEIICHUN T'a30BbIX U KUAKUX CMECEN.

2. B pe3yabrare un3yuyeHus IMCHMILIMHBI O0Yy4YaloIIUiics IO MporpamMmme
0akajaBpuaTa J0JKEH

061ad0emp CIENYIOIMUMU KOMIIETEHIUSIMHU:

J CIIOCOOHOCTh OCYILECTBJISTh TEXHOJOTHYECKHI TMpolecc B COOTBETCTBUU C
pEerIaMEeHTOM M HCIIOJIb30BATh TEXHUYECKUE CPEACTBA JJII U3MEPEHMsI OCHOBHBIX IapaMeTpOB
TEXHOJIOTUYECKOT0 TPOoIecca, CBOUCTB ChIpbs U npoaykiuu (ITK-1);

o CIOCOOHOCTh y4acTBOBaTh B COBEPILIEHCTBOBAHUHM TEXHOJIOTMYECKUX MPOIECCOB C
MIO3MLIMI DHEPro- U pecypcocOepekeHusl, MUHUMH3AIUK BO3ICHCTBHS Ha OKPYKAIOUIYIO CPeIy
(I1K-2);

o CIIOCOOHOCTh ~ WCIONB30BaTh  HOPMATHUBHBIE  JOKYMEHThl IO  KaudecTBY,
CTaHJapTU3AIMK U cepTrdukanuu npoaykToB u uznenuii (ITK-4);

o TOTOBHOCTh OOOCHOBBIBATH KOHKPETHBIE TEXHUYECKHE PEIICHHs TMpU pa3paboTKe
TEXHOJIOTHYECKHUX MPOIIECCOB; BHIOUPATh TEXHUUYECKHUE CPEJCTBA U TEXHOJIOTHH, HANpaBICHHbIC
Ha MUHAMH3AIIMIO aHTPOIIOTEHHOTO BO3/IeHCTBUS Ha oKpykatoryto cpeny ([1K-5);

o CIIOCOOHOCTh HCIIOJIB30BATh AJIEMEHTHl HJKOJIOr0-IKOHOMUYECKOTO0 aHajiu3a B
CO3JIaHUH PHEPro- U pecypcocodeperaronux texHosiorui (IK-8).

3uamo:

- MEXaHM3M pazJielieHus B 0apoMeMOpaHHBIX MpoIeccax;

- METOABl pacuera CEJIEKTUBHOCTHM MeMOpaH B OMHApHBIX M MHOIOKOMIIOHEHTHBIX
CUCTEMaX;

- BIMSIHHUE OMNpENeNSIomuX (akTOpOB — JABICHHS, TEMIIEPATypbl U KOHIICHTPALUU Ha
YAETBHYIO MPOU3BOAUTEIHHOCT U CEIEKTUBHOCTH;

- IOHATHUE BHENTHETO AU (P PYy3MOHHOTO COMPOTUBICHUS B 6apOMeMOpaHHBIX MpoIeccax,

- anmaparypHoe odopmiieHue 6apoMeMOpaHHBIX MTPOIECCOB.

Ymemos:

- MPOU3BOJUTH TEXHOJIOTUYECKUN pacyeT OCHOBHBIX THUIIOB allapaToB M YCTaHOBOK,
UCIIOJNIB3YSl HapsAdy ¢ OaJaHCOBBIMU YpaBHEHHUSIMH (OpPMYJIbl Uil pacueTa CEJIEKTUBHOCTH U
yAETBHOM MPOU3BOIUTEIBHOCTH MEMOPaH;

- IPOU3BOJIUTH pacyeT MABYXCTYNEHYATBIX CXEM U YCTAHOBOK C pPELMPKYISILHUEN
pa3enseMoro pacTBopa;



- IPOU3BOJIUThH CEKLIMOHUPOBAHUE AINAPaTOB B yCTAaHOBKE.

Bnaoems:

- METOJaMHU pacyeTa T’uAPaBINYECKOr0 COIPOTUBIICHHS alllapaTOB U YCTAHOBOK

- OCHOBHBIE C(pepbl MPUMEHEHHSI 0aPOMEMOPAHHBIX IIPOLIECCOB;

- TPOM3BOIUTH pPacdyeT M BbIOOP BCIIOMOIaTeNbHOTO O0OpPYNOBaHMS MJS IMPOLECCOB
pa3IeNeHus KUJAKUX cpet/

3. KpaTkoe coaepixaHue JuCHUIIMHBI
1. Beenenue. Llenu u 3agaun Kypca.
2. TepMuHonorus. Knaccudukanus MPOIIECCOB. Muxkpodunbtparus,

yIbTpaduiIbTpanys, HAHOQWIBTPALUS W OOpaTHBIH OCMOC; HMX KpaTKas XapaKTEpUCTHKA.
OcCo0eHHOCTH 3TUX MPOLIECCOB

3. Macconepenoc depe3 meMOpaHy. Mojenu u ypaBHeHUs mepeHoca. [[Brkyias
cuia bapoMeMOpaHHBIX MPOIIECCOB.
4. MemOpaHnbl, ucnosib3yeMble B OapoMeMOpaHHBIX — Ipoleccax. MeTomabl

UCCIIEIOBAaHUE XapaKTEPUCTUK MOPUCTOCTH MEMOPAH: «CPEIHUN paanyc MOp», «paclpeaeieHne
pacrpezaeseHys op 1o pa3Mepam», «TOYKa ITy3bIPbKay.

S. OcHOBHBIE XapaKTEPUCTUKU NPOLIECCOB PA3JEICHUs XKUIKUX CMECEH. Y IeNbHas
IPOU3BOJUTENBHOCTh, BIMSHUE OCHOBHBIX TEXHOJIOTMUECKHX MapaMeTrpoB (cocTaB U
KOHIIEHTpAIUs KICXOJHOTO pacTBOpa, BenuunHa pH, Temneparypa, padouee nasnenue). [lonstue
HaOJro1aeMoll ¥ MCTUHHOW CEJIEKTHMBHOCTH MeMOpaH, CrmocoObl MX HM3MEpEeHHsl M pacyera.
BnusiHue cocTaBa M KOHLIEHTpALMKM KCXOJHOT'O pacTBOpa, BeIMUuHbI pH, TemnepaTypsl, paboyero
JIaBJICHUsS. Ha CEJIEKTUBHOCTh MeMOpaH. fIBieHue KoHLeHTpauuoHHoW mnosspuzanun (KII).
Metoabl  uccnenoBaHus  («deKTpoaAn(y3UOHHBIH»,  «J1a3epHas  MHTEepPEepoMeTpUs»,
«KOCBEHHBIN») U cHUXkeHus oTpunarenbHoro BiusHus KII. PacyeT ocMoTHYecKOro gaBieHUs
pacTBOPOB.

6. MemOpaHHble — ammaparbl, — KJIacCH(HKamus, OCHOBHBIE  TpeOOBaHUS U
XapaKTePUCTUKH. TEeXHOJOrMUeCKue OCOOCHHOCTH MU Cc(epbl ONTUMAIBHOTO IMPUMEHEHMS
anmapaTtoB ¢ PYyJOHHBIMH, TPyOUaTHIMH, TOJOBOJIOKOHHBIMH MEMOpPAHHBIMH JJIEMEHTaMHU W
anmapaTroB THNA «QUIbTp-Tpecc». BiusHue M pacyeT TUIAPABIMYECKOrO CONPOTUBICHUS
MeMOpaHHBIX anmnapaToB. MeTo/1bl OYMCTKH U pEreHepani MeMOpaH.

7. TexHomOrMuecKuil pacyeT ycTaHOBOK MEMOPAHHOTO pa3/ieNIeHHs! )KUAKHX CMECEH.
CekuMOHMpOBaHUE MEMOpAHHBIX amnmaparoB. MHOTOCTyNeHYaTble CXeMbl (TMPOCThIE U C
peunkiioM). Pacuer 6apoMeMOpaHHBIX IPOLIECCOB € UCTIOIB30BAHUEM KOMIIBIOTEPHBIX TPOrpamMM
IPOU3BOJUTENEH MEMOPAHHONW TEXHUKH.

8. [TprMepbl TPOMBIIIUIEHHOT'O IPUMEHEHUsI 6apoMeMOpaHHbIX POLIECCOB.

4. O0béM yueOHOIl TUCIUNTHHBI

VI cemecTp
Buabl yueOHoii padoThI 3au. ex. Ak qac.

OO6masi TpyA0eMKOCTh TUCIUIIJIHHBI 5 180
1o y4eOHOMY ILIAHY

KonTakTHas padora: 1,8 64
Jlexumn (JIek) 0,9 32
[Tpaktuueckue 3austus (I1P) 0,9 32
Camocrositesnnas padora (CP): 2,2 80
KoHTposbHbIe paboThI 0,5 18
W3yuenue pa3nesioB AUCHUIIINHBI 1,7 62
Bua uTOroBOro KOHTpOJIsi: SK3aMeH 1 36

Buabl yueOHo# padoThI VI cemecTp




3au. en. AcTpoHOM. Hac.

OO6masi Tpy10eMKOCTh TUCIUIIJIHHbI 5 135

1o y4eOHOMY ILIAHY

KonTakTHas padora: 1,8 48
Jlexuu (Jlek) 0,9 24
[Tpaktuueckue 3anstus (I1P) 0,9 24
Camocronitesbaas padora (CP): 2,2 60
KoHTpoJsibHBIE PabOTHI 0,5 13,5
M3ydenue pa3nesioB TUCIUIIIINHBI 1,7 46,5

Bua uTOoroBoro KOHTpOJIsi: SK3aMeH 1 27

AHHOTanus padoyeil NporpaMMsbl y4eOHOM TUCHUIINHBI
OcHoBbl 1exkTpoxumun (b1.B./1B.02.02)

1. Hegb AMCHMIVIMHBI — TPHOOpPETEHHE CTYJAEHTaMH 3HAHUH O KOPPO3HOHHBIX
npolieccax, MPOTEKAaroIINX B Fa30BbIX U KHUJKHUX CPEAax, O BUJaX KOPPO3HUH, UMEIOIINX MECTO B
IPUPOJIHBIX U TEXHOJOTUYECKUX CpENax.

3ajayl JUCUMIUIMHBI — H3y4YE€HUE OCHOB 3JIEKTPOXUMHUYECKOM TEPMOJMHAMUKU U
KUHETHKH, TEPMOJAMHAMUKY U KMHETHKH AJIEKTPOXUMUYECKON U XMMUYECKOH KOPPO3HH; OOIIUX
XapaKTepUCTHUK  KOPPO3MOHHBIX  MPOIECCOB, aHalIM3  OOpaTMMbIX M  HEOOpaTUMBIX
JErpalalliOHHBIX TPOLIECCOB, NPOTEKAIOUIMX B MaTepHajax IpH Pa3IUYHbIX YCIOBUSAX HX
JKCIUTyaTaluy, KOJIMYECTBEHHAs OIIEHKA OOIIMUX U JIOKAIbHBIX MMOTEPb.

Ienu u 3aaum Kypca JTOCTUTatOTCs C IIOMOILBIO:

-03HAKOMJIEHUS C TEOPETUYECKUMU OCHOBaMH KOPPO3HH;

-03HAKOMJIEHUS C MEXaHU3MaMU IIPOTEKAIOIINX KOPPO3UOHHBIX IPOLIECCOB;

-M3y4eHUs CI0COO0B KOPPO3UOHHBIX UCIIBITAHUH.

2. B pesyabrare wu3y4yeHusi AMCHMIUIMHBI O0y4alUIMiicd 10 MNporpaMmme
0akajaBpUATAa J0JI/KEH:

Ooébnadamp cneayronMMI KOMIETEHUUSIMHU:

- CIIOCOOHOCTBIO OCYIIECTBISITh TEXHOJOTMYECKHH TPOIECC B COOTBETCTBUH C
pErJIaMeHTOM M HCIIOJIb30BaTh TEXHUYECKUE CPENICTBa Ui M3MEPEHHs] OCHOBHBIX IMapamMeTpoB
TEXHOJIOTUYECKOT0 TPOoIecca, CBOUCTB ChIpbs U npoaykiuu (ITK-1);

- CHOCOOHOCTBIO YYaCTBOBATh B COBEPIIEHCTBOBAHUHM TEXHOJOIMUECKUX IPOILIECCOB C
MIO3HIIMI DHEPTO- U pecypcocOepekeHusl, MUHIMH3AIUN BO3ICHCTBHS Ha OKPYKAIOUIYIO CPEIy
(IIK-2);

- CITOCOOHOCTHIO UCTIOIH30BAaTh HOPMATHUBHBIE JJOKYMEHTHI IO KaYeCTBY, CTaHIAPTU3ALINT
U cepTuUKauu npoaykTos u uzaenuit (I1K-4);

- TOTOBHOCTHIO OOOCHOBBIBATH KOHKPETHBIE TEXHHUECKHE PEUICHHS TNPH pPa3paboTKe
TEXHOJIOTUYECKUX MPOIIECCOB, BEIOMPATh TEXHUUYECKUE CPEJCTBA U TEXHOJIOTUH, HAIIPABJICHHBIE
HA MUHHMH3AIMI0 aHTPOTIOI'€HHOT0 BO3ICHCTBHS Ha oKpyxaromryto cpeny (ITK-5);

- CIOCOOHOCTBIO MCIIOJIB30BATh AJIEMEHTHI KOJIOT0-3KOHOMUUECKOT0 aHAJIN3a B CO3aHUU
9HEpro- u pecypcocoeperaroniux rexuonoruii (I1K-8);

B pesynbrare u3ydeHus AUCHUILUIMHBI CTYACHT OakajaaBpuaTa JOJKEH:

3Hamp:

- (hu3MYECKHI CMBICI MTPOLIECCOB, MPOTEKAIOIINX HA HJIEKTPOIAX;

- MEXaHU3MBI ITPOTEKAIOIINX KOPPO3HOHHBIX MTPOIECCOB;

- METO/Ibl MCCIIEIOBAaHUS KHHETHKH 3JIEKTPOIHBIX MIPOIIECCOB U MPOLIECCOB KOPPO3UH;

- c10cO0OBbI KOPPO3MOHHBIX NCTIBITAHHIA;

ymemp:



- CHMMATh MOJSPU3ALMOHHBIE KPHUBBIE JJIEKTPOAHBIX MPOLECCOB, CTPOUTH AUArpamMmbl
KOppO3UH;

- OIpENENATh HA OCHOBE DKCIEPHUMEHTANIbHBIX MCCIEN0BAHUN U JIMTEPATYPHBIX JTaHHBIX
TOKH Y MOTEHIMAJIbl KOPPO3UH, IOKA3aTeNN KOPPO3UH;

- OIPEIENSATh JUMUTHPYIOIIYIO CTaANI0 KOPPO3HMOHHOIO IPOLIECCa;

- IPUMEHATH MOJIYUYEHHYIO MH(POPMAIUIO JUUISl PEIIEHUs KOHKPETHBIX TEXHOJOTHYECKUX
3a1ad.

enaoemo:

- HaBBIKAMU HACTPOMKHM TEXHOJOIMYECKOro O0O0OpYJOBaHUS, HAJIAJAKU MPUCIOCOOICHHUH,
MHCTPYMEHTA U APYTOil OCHACTKH, BKJIIOYEHHOH B JIaOOPATOPHBINA MIPAKTUKYM.

3. Kparkoe conepxxanue 1M CUUILIHHBI.

Beenenue. TeopeTtnueckas 231€KTPOXUMHS

3HaueHue, LMW WM 3aJaud JUCUUIUIMHBL. COBPEMEHHOE OIpENEIeHUE KOPpO3UU U
COIIPOTHBIICHUS] MaTepHaioB. 3HaueHHe OOprObI ¢ Koppo3ueld. OCHOBHBIEC pa3feibl U MOHSTHUS
mucuuIuinHel. Kiaccudukanus BUa0B pa3pylIeHUs MaTepUalIOB MOJ JIEHCTBUEM arpecCHUBHBIX
cpen. KonnuecTBeHHas olieHKa KOPPO3HMOHHOTO Pa3pylIeHUs MaTEpUAIoB. DIEKTPOXUMHUYECKas
Y XUMHYECKask KOppO3usl.

OCHOBHBIE TIOHATHUS JIEKTPOXUMUHU.

npoBoaHuky I u Il poga. DieKTponan3 Kak OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIN ITPOLIECC.

Krnaccugukanys npoBoIHUKOB 1 IPOXO0XKIEHNE IIOCTOSHHOTO AIEKTPUYECKOT0 TOKA Yepes
NEKTPOXUMHUYECKUE CUCTEMBI. OCHOBHBIE THUIIBI 3JIEKTPOXMMHUYECKUX CUCTEM U UX COCTaBHBIC
yactu. OmnpeneneHne NOHATUN KaTtod M aHoJ. OTINYUTENbHbIE MPU3HAKKU 3JIEKTPOXUMHUYECKUX
peaKIuid.

3axonbsl Dapajest, KaxXyIuecs OTKIOHEHHUS. BrIXo1 o TOKy.

OCHOBBI DJIEKTPOXUMUYECKON TEPMOAMHAMHUKHI

[IpyurHBl BO3HMKHOBEHUS 3JIEKTPOXMMMUYECKOIO IOTEHIMAjda Ha TIPAaHULE SJIEKTPOA-
pactBop. PaBHOBecue B DJIEKTpOXMMHUYECKOW 1enu. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
NOJYPEAKIUU U TIOHATHE 3JIEKTPOIHOTO noTeHnuana. Knaccudukanus snekrpoaos. Konnenmus
JIEKTPOHHOI'O PABHOBECHS HA TPaHULIE dIeKTpoA-MeTaul. Kinaccupukanus 31eKTpOXUMHUECKUX
ueneil. [IpaBuno 31akoB u pacuer DJIC.

BonoponHselii 35eKTpo M cTaHAAapTHas BOAOpOJHas IKaia. KucinopogHwlld 3J€KTPOA.
Huarpamma [TypGe. MemOpaHHbIe paBHOBECHE, MEMOPAaHHBIN TTOTEHIIUAI.

CtpoeHne NBOWHOTO 2JIEKTPUUECKOTO CIIOS

CBsI3b DJIEKTPUUYECKUX M a/ICOPOIIMOHHBIX SIBICHUI Ha rpaHuIe pasaena ¢as. EMxocTh
JBOMHOIO 3JIEKTpUYECKOro ciios. I[loTeHnnansl HyJaeBOro 3apsga U MEXaHW3M BO3HUKHOBEHUS
OJ1C 21eKTpOXUMHUYECKO TIeTIH.

OCHOBHBIE MOJENBHBIE MPEACTABIECHUSA O CTPOEHUH IBOMHOTO JIEKTPHUUYECKOTO CIIOS.

OCHOBBI 3JIEKTPOXUMUYECKOU KUHETUKH

OOmiast ~ XapakTepUCTHKa  3JIEKTPOXMMHYECKHX  mpoueccoB.  Ilomspuzanuonnas
XapaKTepUCTHKA B YCIOBUAX JUMHUTHUPYIOIIEH CTaauM MaccoliepeHoca. MeTos Bpalaromerocs
JUCKOBOTO JJIEKTPOAA.

Teopust 3ameIIeHHOTO paspsiia U €€ COBPEMEHHOE O0OCHOBaHME. METOoAbl M3ydeHUs
CTaZui pa3psAl-MOHU3ALNUNA. 3aKOHOMEPHOCTH JIEKTPOIHBIX MPOLIECCOB B YCIOBHUAX MEIJIECHHON
XUMUYECKON CTaAuu. MHOroCTaluiHbIE PEAKLIUU C ITOCIIEI0BATEIbHBIM IIEPEHOCOM JIEKTPOHOB.

4. O0beM yueOHO#H TUCIHIJIMHBI

o B 3auéTHBIX B
Bunpr yueGHO# paboThI
eIMHNLAX aKazeM. Jacax
OO0mas TpyA0eMKOCTb JMCHHUILIHHBI M0 Y4eOHOMY 5 180
JIAHY
AyAUTOpPHBIE 3aHATHS: 1,8 64
Jlexmun 0,9 32




[IpakTHueckue 3aHATHs 0,9 32

CamocTosiTeIbHAs padoTa: 2,2 80
Buasbl
KOHTPOJIS:
DKk3ameH 1 36
KonrakTHas paboTa — MpOMEKYTOUHAS aTTECTAIHS 0,4
[ToaroToBKa K 9K3aMeHY 35,6

N B 3auéTHbIX B
Bupl yueOHO# paboThI

SIMHATIAX aCTPOHOM. Yacax

OO0mas Tpy10eMKOCTb JHCHUILIHHBI 110 y4eOHOMY 5 135
TJIAHY
AyJAUTOpPHBIE 3aHATHSL: 1,8 48
Jlexkmun 0,9 24
[TpakTHueckue 3aHATUS 0,9 24
CamocrositeibHas padora: 2,2 60
Buabl
KOHTPOJIS:
DK3aMeH 1 27

AHHOTanus padoyeil NporpaMMsbl y4eOHOM TUCHUIINHBI
JAnddy3nonnbie MmemOpanubie npoueccsl (b1.B.J1B.03.01)

1. Henb (MCHUNIUHBL:

JaTh CTyJEHTaM 3HaHMS O IpOLEccax MEMOpPaHHOIO pPAa3/IeleHUsl ra3oBbIX M KHIKUX
cMecel, Tae JIMMUTHPYIOLIEeH craauel spuseTcs nud¢y3noHHBINH nepeHoc yepe3 MeMOpaHy. B
KypC BXOJAT Kak TEOpPeTHMYECKHE MaTepuaibl, CBS3aHHbIE C MNPUHUMUIAMU JUPPYy3HOHHO-
KOHTPOJHMPYEMBIX TPOLIECCOB MEMOPAHHOTO pa3/eieHus, TEPMOAMHAMHUKOW, KUHETUKOH U
JBYDKYILEH CHUJION MPOLECCOB, TAK U MPAKTUYECKHUE BOIPOCHI, OTHOCALIMECS K OCOOEHHOCTSIM
pacueTa MeMOpaHHBIX YCTAaHOBOK M allllapaToB, a TAK)KE MPOMBILIUIEHHOE MPUMEHEHHE 3TUX
MIPOLIECCOB MPHU Pa3JEICHUU I'a30BbIX U )KUIKUX CMECEH.

3agayu AMCUUILIMHBI

O3HAKOMUTHb CTYACHTOB C OCHOBHBIMH MOJCIAMHU MCXaHHU3Ma PasACJICHUA W BIIMAHUCM
ompeAensomux (HakTOpoB Ha XapaKTEPUCTUKU pa3leieHHs, JaTh CBEACHUS O MeMOpaHax,
HCIIOJIB3yeMBIX B AU((Y3HOHHBIX Tpolieccax, MEMOpaHHBIX armaparax u yctaHoBkax. Ocoboe
BHUMAHHUC YACIACTCA MPOMBIINIJICHHOMY MMPUMCHCHUTIO 3TUX MTPOLIECCOB

2. B pe3yabraTre wu3yYyeHUs] UCUMILUIMHBI oOOydalouluiics MO0 mNporpamMme
0akajaBpuaTa J0JKeH

061a0ems CAeNYIOUMMI KOMIIeTeHIUSIMM:

o CIIOCOOHOCTh OCYIIECTBJISTh TEXHOJOTHYECKHI TMpolecc B COOTBETCTBUU C
PErIIaMCHTOM U HCIIOJIB30BATh TCXHUYCCKUC CPCACTBA IAJId U3MCPCHHSA OCHOBHBIX IMApaMETPOB
TEXHOJIOTHYECKOT0 TPOIecca, CBOWCTB ChIpbst U npoaykiun (ITK-1);

o CIOCOOHOCThH y4acTBOBaTh B COBEPILIEHCTBOBAHMHM TEXHOJIOTMYECKUX MPOIECCOB C

MO3MIIMI PHEPro- U pecypcocOepekeHusl, MUHUMH3AIUN BO3ICHCTBHS HAa OKPYKAIOUIYIO CPEIy
(I1K-2);



° CIIOCOOHOCTH HUCITIOJB30BAThH HOPMAaTUBHBIC JAOKYMCHTBIL 110 Ka4ueCTBY,
CTaHJapTU3aIMK U cepTrdukanuu npoaykToB u uznenuii (ITK-4);

o TOTOBHOCTh OOOCHOBBIBATh KOHKPETHBIE TEXHUYECKUE PEIICHUS MPHU pa3padoTKe
TEXHOJIOTHYCCKUX IIPOLCCCOB; BI)I6I/IpaTI) TEXHUYCCKHUEC CPCACTBA U TCXHOJOIMH, HAIIPABJICHHBLIC
Ha MUHUMH3AIMIO aHTPOIIOI€HHOTO BO3ACUCTBUS Ha okpyxkatonlyto cpeay (ITK-5);

J CIIOCOOHOCTh HCIIOJIB30BATh AJIEMEHTHI JKOJIOr0-dDKOHOMHUYECKOTO aHaim3a B
CO3JIaHUM YHEPro- U pecypcocoeperaronux rexuonoruii (ITK-8).

3namp:

o MPOIECCHI  MEMOPAaHHOTO pa3/ieNiCHUs] Ta30BBIX W KHUJAKHUX CMecCeH, rie
JTUMUTHPYIOIICH cTanue spisieTcs Au¢Gy3MOHHBIN IEPEHOC Yepe3 MEMOPaHY;

o MPUHIUIBL TUPPY3HOHHO-KOHTPOIMPYEMBIX MTPOIIECCOB MEMOPAHHOTO pa3aeiICHHS,
TEPMOJAUHAMUKY, KHUHETUKY U IBHXKYIIYIO CUILY IIpOLEecca;

. OCHOBHBIE TUIIBI MEMOpPaH U MEMOpPaHHBIX CUCTEM;
®  METOJbl pacuera CEJeKTUBHOCTM MeMOpaH B OMHApHBIX M MHOTOKOMIIOHEHTHBIX
CUCTEMAX;

. OCHOBHBIE MOJIETI MEXaHU3Ma pa3ZieNICHHs U BIUSHHUE ONPEeAEIAIomUX GakTOpoB —
JIABIICHUS, TEMIIEPATYPhI X KOHIIEHTPAINH Ha YACTHHYIO TIPOU3BOIUTEIHLHOCTD U CEIEKTUBHOCTD,
a TakXKe MX KaueCTBEHHOE U KOJMUYECTBEHHOE ONMCaHHE Ha OCHOBE ypaBHEHMH IepeHoca dyepes
MeMOpaHy;

. anmapaTypHoe oQopMiIeHHE W TPOMBIIUICHHOE TpuMeHeHne U y3MOHHBIX
MeMOpaHHBIX MPOLIECCOB.

Ymemos:

®  TPOU3BOAMUTH TEXHOJOTMYECKUN pacyeT OCHOBHBIX THIIOB allapaToB U YCTaHOBOK,
UCTIONB3Ysl Hapsiay ¢ OaJaHCOBBIMH YpaBHEHUSIMH (OPMYJIBI JJIsl pacueTa CEeNeKTUBHOCTH U
yAETBHOU MPOU3BOIUTEIBHOCTH MEMOpaH;

®  TPOU3BOAMTH pacueT YCTAHOBOK KOJIOHHOTO THIIA;

®  [IPOM3BOJAUTH PAaCUEeT pa3JesIeHNs] MHOTOKOMIIOHEHTHBIX CUCTEM.

Bnaoemo:

e  METOJaMH pacyeTa OCHOBHBIX THIIOB alllapaToB M yCTaHOBOK;

. OCHOBHBIE cdepbl npuMeHeHus IUGGy3UOHHBIX MEMOpaHHBIX TMPOIECCOB H
BapHUaHTHl UX MIPOBEACHUS: OUYUCTKA U Pa3/IeICHUE )KUKUX U Ta30BbIX CPEJl, BbIIEICHUE LIEHHBIX
KOMIIOHEHTOB JKUIKUX U Ta30BBIX CPE/T;

®  [POM3BOAMTH MOAOOP OCHOBHOTO U BCIOMOIaTeIbHOTO O00OPYIOBAaHUS IS
npoBeeHus Tupy3HOHHBIX MEMOPaHHBIX POIIECCOB.

3. Kpartkoe cogep:xkanue JTUCUMILIHHBI

1. Beeoenue

3amaun, pemaemple B Kypce. OCHOBHbIE TEPMHUHBI M ONpPEIEICHUS, IPUHATHIE
0003HAYCHHUS.

Knaccupukanmmss  nudPy3moHHBIX  MEMOpaHHBIX  TPOIIECCOB W HMX  KpaTKas
XapaKTepucTHKa, c¢epbl NPUMEHEHHs, IBIKYIAs CHJla, ypaBHEHHs IepeHoca (auanus,
ANeKTpoaAnanu3, Auddy3noHHOE pa3esieHHe Ta30B Ha MOPUCTHIX U HEMOPHUCTBHIX MeMOpaHax,
'bE30- U TePMOIUAIIN3, CETICKTUBHOE M3BJICUCHNE HOHOB U MOJIEKYJ Ha KUIKUX MeMOpaHax).

2. OcnosHvle 3aKoOHOMepHOCIU OUPDYIUOHHBIX MEMOPAHHBIX NPOYECCO8

Mexanusm  auddy3un W KOIMYECTBEHHOE  OmMHMCaHWe  (CTAaTHCTUYECKHUH,
TEPMOJUHAMHYECKUNA U (PEHOMEHOJIOTHUECKUI MOIXO0Abl); MEXaHU3M U dJIEMEHTapHbIE CTaJuu
MacconepeHoca (IpOHUIIaHKsT) KOMIIOHEHTOB uepe3 MeMOpaHy, BKJIaJl COPOLIMY U paCTBOPUMOCTH
B TMPOHUIAEMOCTh; JUMUTHUPYIOIINE CTaJAWHM TIEpeHoca uepe3 MemOpany; aubddy3uOoHHBIN
IepEeHOC, CONPSIKEHHBIM ¢ XMMHUYECKOM peakuueil («obneryeHHas audQysus»); aKTUBHBINA
HEPEHOC.

OcobeHHOCTH TIepeHOca uepe3 HEMOpHCThie MEMOpaHbl: BIMSHUE TEMIEpaTypbl H
JABJICHUS HA TIPOHHUIIAEMOCTh (MU Py3uto u copOIHnIo).



Oco0eHHOCTH MAacCOIEepeHoca, COMPOBOXKIAEMOT0 B3aUMOJECHCTBUEM MPOHHUKAIOIIETO
KOMITOHEHTa C MaTepHUAIIOM MEMOpaHbI.

KonuenTtpaunonnas nosisipuzanust B Au(GPy3MOHHBIX MEMOPAHHBIX MPOIECcax; MPUIUHBI
€€ MEHBIIIETO BIMSHUS 110 CPAaBHEHHIO ¢ 6apoMeMOpaHHBIMH TPOIIECCAMH.

Huddysuonnoe pasnenenue razoB. OOmias xapakrepuctuka mporecca. Obmactu
npuMeHeHus. JBmxkymas cuna. [Ipumensembie MeMOpaHBL.

MacconepeHoc B TOPUCTBIX MeMOpaHax: MPOHUIAEMOCTb H  CEIIEKTMBHOCTh
ra3oqupPy3uoHHBIX W  COpPOIMOHHO-IU(PPY3NOHHBIX MEMOpaHHBIX CHCTEM, TUPPY3HS
Kuyncena, BnusHue copOIUM, KamWUISPHOW KOHICHCAIIMM, MOBEPXHOCTHOM U (DMKOBCKOU
T dy3un 1 ynpTpaduIbTPAIMOHHOTO MOTOKA Ha IPOHHUIIAEMOCTh U CEJIEKTUBHOCTD pa3ZIelICHHS
ra3oB C HCIIOJIb30BAHHEM MOPUCTHIX MeMmOpaH. OOnacTb MPUMEHEHHUS W TEPCIEKTUBBI ITHX
mpoiieccoB. MaccornepeHoc B HEMOPUCTHIX MEeMOpaHax: TEOpHs CBOOOIHOTO 0O0bema, MOJEIb
aKTUBUPOBAHHBIX CKadykoB. BnusHHe TemmepaTypsl W JaBlI€HHs Ha IPOHUIAEMOCTb U
CEJIEKTUBHOCTH pazfeneHus razo. OcodeHnoctr A Ppy3noHHOTO MepeHoca ra3oB B MeTaulax U
CTeKJIax.

Huanuz. OOmas xapakrepucTuka nporecca. O0nactu npumeHeHus. J[Brkyias cuia.
MewmOpanbl. OOBIUHBIN W JOHHAHOBCKHHN muanu3. Dddext J[oHHana. YpaBHeHHs TepeHOca
pacTBOPHUTEIIS U PACTBOPEHHBIX BEIIECTB Yepe3 MeMOpaHy. MexaHu3M pas/esieHus Py Jraiu3e.
MacconepeHoc mpu  Iuanu3e, BIUSHUE KOHIEHTPAMOHHOW mosspu3auvu. BrusHue
TEMIIepaTypbl U KOHIEHTPAIIMA PACTBOPEHHBIX BEUIECTB HA CENIEKTUBHOCTH U MPOHUIIAEMOCTb
MeMOpaH.

3. Memoou! pacuema memOpanHblX annapamos u yCmaHo8oK

[TpuHIMIBI pacueTa ammapaTtoB A OCYHIECTBICHHUS AUQPPY3UOHHBIX MEMOpPaHHBIX
MPOIECCOB, X OTJIMYUE OT OAPOMEMOPAHHBIX MTPOIIECCOB.

CnocoObl opranmzaliii MOTOKOB B MOAYJsX. Pacuer mMofyseil Ha OCHOBE M30TPOIHBIX
MeMOpaH Ui paszeneHuss OMHapHbBIX cMmeceld. OCHOBHBIC IOMYIIEHUS M OTPaHMYCHHSA. YUeT
BJIMSTHUSI CTPYKTYPBI U OpraHU3aIl[Mi MOTOKOB B MOJYJIE IIPU pacueTax Mo MOJENH HUIealIbHOTO
CMEIIEHHs B HAIIOPHOM M JIPEHAKHOM KaHajaX; MOJENI UICATbHOTO BBHITECHEHHUS B HAIIOPHOM
KaHaje ¥ MOMEpPEYHOro TOKa MepMeara B HAMOPHOM U JIPEHAKHOM KaHaiax MpH NPSIMOTOKE U
npoTuBOTOKe. OCOOEHHOCTH pacueTa MOAYJIS C IMOJIOBOJIOKOHHBIMH MEMOpaHaMHU.

Pacuer Momyns Ha OCHOBE AaCMMMETPUYHBIX U KOMIO3HUIIMOHHBIX MeMOpaH s
pasneneHus OMHApHBIX Ta30BbIX cMmeceil. MeMOpaHHBI MOAY/Ib Ha OCHOBE IOJIBIX BOJIOKOH.
Pynonusiii Moayns. Moaynb ¢ MIOCKONMapalljIeNIbHBIM pacroiokeHneM MeMOpaH. BiusHue
CTPYKTYpPHI M OpraHM3aliy NMOTOKOB Ha MPOIECC pa3neneHusi. Pacuer Momyns i pa3ieneHus
MHOTOKOMIIOHEHTHOU cMmecH. [IpoekTHas mocTaHoBKa 3anadyu. TexHoloruyeckas MOCTaHOBKA
3agaun. BimsiHue cTpyKTyphl M OpraHu3anuy OTOKOB Ha MPOLECC Pa3ieIeHHUS.

[TpubmkeHHBIM MeTO pacyeTa MEMOpPaHHBIX MOJyJiel MpU pa3ieleHUH OMHAPHBIX U
MHOTOKOMITOHEHTHBIX cMeceil. CpaBHUTENBHBIN aHaIN3 MEMOPaHHBIX alllapaToB, IOCTOMHCTBA U
HEJOCTaTKU Pa3TUYHBIX KOHCTPYKTUBHBIX TUIIOB MMPOMBIIIIEHHBIX anmapaTtoB. Beioop MmemOpaHbI
¥ KOHCTPYKIIMHU-'anmapara sl OCYIIECTBICHUSI KOHKPETHOTO Mpoliecca pasaeneHus. [IpuHumnsI
pacueta MeMOpaHHBIX YyCTaHOBOK. Pacdyer MeMOpaHHON YCTaHOBKM KOJOHHOTO THIA
(MemMOpaHHO KOJIOHHBI) METOJJOM YHMCEJI EAMHMUIL IEPEHOCA.

Bnusnue ¢nermoBoro ymcna, BEIMYUHBI M COOTHOIIEHUS JaBJICHUS M CKOPOCTEH B
IPCHAXHOM M HAMOPHOM KaHalax, TpeOyeMoll cTemeHu pasielieHus, Ko3(PQPUITUCHTOB
MPOHUIIAEMOCTH Ha TpeOyeMyI0 MOBEPXHOCTh MEMOPaH U BBICOTY KOJIOHHBI.

4. I[Ipomvluirennoe npumeHnerue OUGDY3UOHHbIX MEMOPAHHBIX NPOYECCO8

Boigenenne Bomoposa W3 NPOAYBOYHBIX Ta30B CHHTE3a aMMHaka M B IpoIeccax
HE(PTEXMMHYECKOTO ¥ OCHOBHOT'O OPTraHUYECKOTO CHHTE3A.

OuncTka NPUPOAHOTO, HEPTSIHOTO (MMOMYTHOTO) U TEXHOJIOTUYECKUX Ta30B OT JAUOKCUIA
yTIEpOAa U CEPOBOAOPOA.

Ocymka nmpupoaHoro u HeTsaHOTO rasa. [lomyueHne CHHTETHYECKOTO TOTUIMBHOTO Tasa
P OYUCTKE OMorasa ot IMoKcuaa yriepoja. Pa3nenenue Bo3ayxa ¢ noixydeHrueM 000raiieHHOro



KUCIIOPOZOM WJIM a30TOM IIENIEBOTO MPOAYKTa. Pa3jeneHue M30TOMOB M PaHMOaKTUBHBIX T'a30B.
W3Bnedenue renus U3 MpUPOIHOTO U He(TIHOTO ra3oB. PeryiampoBanne coctaBa ra30BOM Cpelibl
NP XPaHEHWU CEJIbCKOXO3SMCTBEHHOW MNpoayKuuu. KOHIEHTpHpOBaHHWE IHOKCHIA CEpbl W3
ra3oB. DIEKTPOJUAIN3HBIE YCTAHOBKU OIPECHEHHUS COJIOHOBATHIX W MOPCKMX BoA. [lmamu3 B
MHKPOOHOJIOTHYECKON U (papMaIieBTHIECKON OTpacisiX MPOMBIIUICHHOCTH, B MEANIMHE (armapaT
«HMCKYCCTBEHHAs IOYKa»).

BbI00p NMpOMBINIUICHHBIX aNIapaToB, TEXHOJIOTMYECKUE MapaMeTphl M CXeMa Ipolecca,
TCXHUKO-9KOHOMHYCCKUC MMapaMETPhbl YCTAHOBOK.

4. O0béM yueOHOH TUCHHILJIMHBI

. VI cemecTp

Buabl yueOHoi1 padoThI Ey— Ak, qac.
O0mas Tpya10eMKOCTb 1N CHUIITHHBI 3 108
10 Y4eOHOMY ILIAHY
KonTakTHas padora: 0,9 32
Jlexumnm (Jlek) 0,45 16
[Tpaxtuyeckue 3anstus (I1P) 0,45 16
CamocrositesibHas padora (CP): 2,1 76
KonTtponpHbIe paboThI 0,2 8
N3yueHue pa3ienoB AUCHUILIMHbBI 19 68
Bux HTOrOBOr0 KOHTPOJIS: 3a4€T C
OLICHKOM

. VI cemectp

Bis1 yuebuoii padorst 3au. en. ACTpOHOM. Hac.
Oo0masi Tpy10eMKOCTb JUCHUILIHHBI 3 81
10 y4eOHOMY ILIAHY
KonrakTHas pabdora: 0,9 24
Jlextmnm (Jlek) 0,45 12
[Tpaktnueckue 3ansrus (I11P) 0,45 12
CamocrositesibHas padora (CP): 2,1 57
KonTtposnbHbie paboThl 0,2 5
W3yueHue pa3aenoB TUCIUILTAHB 19 52
Bua nTOroBoro KOHTPOJIs: 3a4€T C
OLIEHKOH

AHHoOTalnus padoyeil mporpaMMsbl y4eOHOMH JUCHUIINHBI
IIpuHIMNBI OPraHu3aluy ¥ YIPaBJeHUs JHepro- pecypcocoeperaromumu XTC
(b1.B./1B.03.02)

1. Heab aucoMIIMHBI — npuoOpeTeHHe OO0yYaroIUMHCS YIIIyOJeHHBIX 3HaHUM,
HEOOXOJMMBIX CIIELHMAIUCTaM B O0OJACTH pecypcocOeperaroumx XUMHKO-TEXHOIOTMUYECKUX
CHUCTEM M B O0JIaCTH YIpaBJICHHUs THUMU CHCTEMaMM JAJsl MOCIEAYIOIIeHd MPOU3BOJCTBEHHO-
TEXHOJIOTMYECKOM M HAYYHO-HCCIIEIOBATEIbCKOM AEATEIBHOCTH, U1 HOJYYEHHUS IPOTYyKLIHH
3a/JaHHOT'0 Ka4eCTBAa U TEXHUYECKU IPAMOTHOTO €€ NPUMEHEHUS.

3ajaya MUCUUIUIMHBI — J1aTh OCHOBHBIE 3HAHHSA MO METOJaM YIPAaBJICHHUS XUMHKO-
TEXHOJIOTUYECKUMHU CHUCTEMaMH, I03BOJIIONINE BBITYCKHUKY HA OCHOBE BIAJCHHUS OOLIUMHU
MPUHLIMIIAMA [POBOAMTH OPraHU3AIMOHHO-3KOHOMHYECKOIO aHalli3 pecypcocOeperaronmx
XUMUKO-TEXHOJIOTMYECKUX IIPOLIECCOB

2. B pe3yabrare wu3y4YeHHMs [MCHUIUVIMHBI oOOy4yawuuiics 10 mnporpamme
0akaJaBpHATA J0JIKEH:

Ooébnadamp cneayrONIMMU KOMIIETEHIIASIMH:



— CIIOCOOHOCTBIO OCYIIECTBISATh TEXHOJOTHYECKHI TpOIleCC B COOTBETCTBHH C
perJaMeHTOM M HCIIOJIb30BAaTh TEXHUYECKUE CPEACTBA AJII U3MEPEHMs] OCHOBHBIX MapaMeTpoOB
TEXHOJIOTHYECKOTO MPOIecca, CBOUCTB ChIpbst U npoaykiuu (ITK-1);

CIIOCOOHOCTBIO y4acTBOBaTh B COBEPILIEHCTBOBAHMM TEXHOJOTMYECKUX IPOLIECCOB C
MO3UIMI SHEPTo- U pecypcocOepekeHusl, MUHUMH3AIUN BO3ACHCTBUS Ha OKPYKAIOUIYIO CPEdy
(IIK-2);

CIOCOOHOCTBIO HCIOIB30BaTh HOPMATUBHBIE JOKYMEHTHI [0 KaU4eCTBY, CTAHIAPTH3AINH U
ceprudukaimu npoaykros u uznenuit (I1K-4);

TOTOBHOCTBIO OOOCHOBBIBaTh KOHKPETHBIE TEXHUYECKHE PELICHUs MpH pa3padoTKe
TEXHOJIOTMYECKHUX IPOLECCOB;

BBIOMpATh TEXHUYECKHE CPEICTBa U TEXHOJOTWH, HAIIPABICHHbIE Ha MUHUMH3AIUIO
AHTPOITOTEHHOTO BO3ICHCTBHS Ha OKpy»xarotyto cpeny (ITK-5);

CIOCOOHOCTBIO MCIIONB30BaTh AJIEMEHTHI FKOJIOT0-9KOHOMHUYECKOr0 aHalu3a B CO3AaHUU
9HEpro- u pecypcocoeperaroniux rexuonoruii (I1K-8);

B pesynbrare n3yueHus: AMCUUILINHBI CTYICHT OakanaBpHuara JOHKEH:

3uamo:

— OCHOBHBIE€ NPUHIUIIBI PA3BUTHUS U OpPraHU3alMH XUMUKO-TEXHOJIOTHUYECKUX CHUCTEM;

— OCHOBHbBIE OM3HEC-TIPOLIECCH] B XUMUKO-TEXHOJIOTUYECKUX CUCTEMAX;

— METOIbI OLIEHKH 3(PPEKTUBHOCTH HHHOBAIIMOHHBIX MPOEKTOB;

— METO/Ibl OLIEHKH CTOMMOCTH MHTEJUIEKTYaJIbHOW COOCTBEHHOCTH.

Ymemu:

— TPHUMEHSATh METOJbl OIEHKH CTOMMOCTH WHTEIUIEKTYaJIbHOW COOCTBEHHOCTH ISt
ONpeJIETICHUsI CTOMMOCTH HEMATePUAJIbHBIX aKTUBOB;

— ACTIOJIB30BATh METO/IbI OIIEHKH 3(p(PEKTUBHOCTH HHHOBAIIMOHHBIX MPOEKTOB ISl OLIEHKU
UX BIUSHUS Ha 9PPEKTUBHOCTh XUMUKO-TEXHOJIOTHYECKONU CUCTEMBI

Bnaoemp:

— mpuHIUNamMu c6opa, 00paboTKH U aHanu3a UHPOPMAIIUU O XUMHUKO-TEXHOJIOTHYECKUX
CHUCTEMax JIJIs IPUHATHUS YIIPABICHUYECKUX PEIICHUH;

—MeTOoJaMU 00pa0OTKH pe3yIbTaToB MH(POPMAIIMOHHO-AHATTUTHUYECKON AESITETbHOCTH;

— ¢opmMamMH  TIpEACTaBICHUS  PE3YyJIbTaTOB  HMH(POPMAIMOHHO-aHATUTHYECKOU
JIeATEIbHOCTH;

3. KpaTkoe coaep:kanue JIUCHUIINHBI.

OCHOBHBIE TIOHSTHS U ONPEACICHHUS.

MexaHuueckue, ruipOMEXaHNYeCKUe, TEIII000MEHHbIE, MAaCCOOOMEHHbBIE, XUMUYECKHE,
JHEepreTHUeckre M HMH(OpPMAIMOHHBIE Tpolecchl. Mepapxudeckas CTPYKTypa XUMHYECKOTO
IPOU3BOJICTBA. XUMHUKO-TEXHOJOTHYECKUE IPOLECC U OCHOBHBIE THUIIBI CTPYKTYypbl OCHOBBI
XUMHYECKON TEXHOJIOTUU — O0BEKT, 11eTIb U MeTOo bl uccienoBanus. [lokazarenu spdextuBHOCTH
XMMHMKO-TEXHOJIOTHYECKUX IIPOLECCOB U IPOU3BOJICTB.

AHanm3 XMMHUKO-TEXHOJIOTHYECKUX MPOLECCOB U CUCTEM

Mopenu XUMHUKO-TEXHOJIOTHUECKUX cUcTeM. CTPYKTypa CHUCTEMBbI YIIPaBICHUS XUMHUKO-
TEXHOJIOTHYECKOW CUCTEMOM. AHaIu3 MaTepHaTbHO-TEXHHUECKOW 0a3bl, 00OPOTHBIX CPEJNCTB,
TPYAOBBIX pecypcoB. AHanu3 o0beMa NPOM3BOJACTBA W pEATHM3AIMUA NPOAYKIUH, aHAIIU3
pacxoioB, 3aTpaT U Ce0EeCTOMMOCTH NPOAYKIMM, aHalu3 (PUHAHCOBBIX pE3yJlbTaTOB H
(MHAHCOBOT'O COCTOSIHUSI.

OneHka CTOMMOCTH HEMAaTepUaIbHbIX aKTHBOB XUMHUKO-TEXHOJIOTUYECKON CUCTEMBI.

MeTtonbl OLIEHKM PBIHOYHOM CTOMMOCTH HEMaTepualbHbIX akTUBOB. [locTaHoBka Ha
OyXrajaTepcKuil yueT HeMaTepHalbHbIX aKTUBOB. MeTOl TUCKOHTHUPOBAHUS AEHEKHBIX MTOTOKOB.
OneHka naTeHTHBIX [IpaB, CPEICTB UHAUBUAYAIUIa3UuH, IPaB HA CEKPET IPOU3BOJICTBA (HOY-Xay),
AaBTOPCKHUX MpaB. JINLIEH3MOHHBIE COTJIALIECHUS U PacU€eT LIEHbI JINLICH3UN

@DaKTOpHBIA aHAIN3 Pe3yJIbTATOB (PMHAHCOBO-XO3SHUCTBEHHOW NESATEIHHOCTH XHUMHKO-
TEXHOJIOTHYECKOU CHUCTEMBI



JlerepMUHUPOBAHHBIN, CTOXaCTUYECKUH, MPSIMOM(Je TyKTUBHBII ), oOpaTHbIit
(MHIYKTUBHBIM), OJHOCTYIIEHYATbIl, MHOTOCTYNEHYAThld, CTaTUYECKUH, JUHAMHYECKUH,
PETPOCHEKTUBHBIN, MEPCHEKTUBHBIM (DaKTOPHBIM aHanu3bl. MeToanka (aKTOpPHOro aHajM3a.
[IpaBuna npeoOpa3oBanus Mojeneill (MoaenupoBaHus) MeToa LEMHBIX MOJCTAaHOBOK, METOJ
aOCOJIIOTHBIX ~ pa3HUI], METOJ OTHOCUTEIbHBIX pa3HHI, HWHTErPajbHbI METOH, METOJ
norapu(pMUpPOBAHUS.

4. O0beM yueOHOH TUCIHIJIMHBI

Bua y4eOHoii padoThI 3E Axap.u.
OO0mas Tpy10eMKOCTh 3 108
AUCHHUTLTHHBI

KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS. 0,9 32
Jlexuuu 0,45 16
[Tpaktuyeckue 3austust (I13) 0,45 16
Jlabopartopusie paboTs (JIP)

CamocrosiTesibHas padoTa 2,1 76
CamocTosiTeIbHOE U3YUYEHHE Pa3/IeJI0B JUCIUILIUHbI 76
Buabl KOHTpOJIA:

KonrtakTHas paboTa — NpOMEKYyTOUHAs aTTECTaIHs 1 0,4
IToaroToBka K 3K3aMeHy 35,6
Bua urorosoro JK3aMeH
KOHTPOJIA

Buj yueoHoii pa6oThi 3E AcCTpoHOM.H.
OO0mas Tpy10€eMKOCTh 3 81
AUCHUTLTHHBI

KonTakTHas padoTa — ayIMTOpPHbIE 3aHATHS. 0,9 24
Jlexmun 0,45 12
[TpakTnueckue 3anstus (I13) 0,45 12
JlaGopatopusie padotsl (JIP)

CamocTosiTejibHasi padoTa 2,1 57
CaMocTosTebHOE N3yUYEHUE PA3/IETI0B TUCIUIUINHBI S7
Buabl KOHTpOJIA: 3ayeT ¢ OIIEHKOH
KonrtakTHas paboTa — IPOMEKYTOUHAS aTTECTAIHS 1 0,4
[ToaroToBKa K 9K3aMEeHY 35,6
Bujx urorosoro JK3aMeH
KOHTPOJIA

AHHOTanus padoyeil NporpaMMsbl y4eO0HOM TUCHUTINHBI
CaoiicTBa IIAB u ux npumeHenne B xumnueckoi texnosnoruu (b1.B./1B.04.01)



1. Heab AMCHUNIMHBI - O3HAKOMJICHHE CTYIEHTOB C OCOOEHHOCTSAMH CTPOCHHS U
KOJUJTOMJTHO-XMMHUYECKOT0 TIOBEJIEHUSI MOBEPXHOCTHO-aKTUBHBIX BemlecTB (ITAB), a tarkke ux
NPUMEHEHUEM AJIs TONyYeHUs TIeH, CTAa0MIN3aluY AYMYIBCUI U CYCTICH3UH.

OCHOBHBIMU 33/1a4aMU JUCIUIUIMHBI SBJSIETCSI pAaCCMOTPEHHE 0COOEHHOCTEN afcopOIun
monekyn [TAB Ha paznuuHbIX Mex(a3HbIX TpaHUIAX, KOJIOMIHO-XUMUYECKOTO TOBEICHHS HX
pacTBOpOB, Kcnoyb3oBaHus [TAB B meHax U SMyJIbCHSIX U KX OCHOBHBIX CBOMCTB.

2. B pe3yJbTaTe u3yueHHsl JUCHUILTHHBI CTYAEHT (0aKajJaBp) J0J/KeH:

Osnademys cnenyromMMHA KOMIIETEHIUSMU:

. CIIOCOOHOCTh  OCYIIECTBIISITh TEXHOJOTHUECKHH TPOIECC B COOTBETCTBUU C
perJaMeHTOM M HCIIOJIb30BAaTh TEXHUYECKUE CPEACTBA AJII U3MEPEHMs] OCHOBHBIX MapaMeTpoB
TEXHOJIOTHYECKOT0 MPOIecca, CBOWCTB ChIpbst U mpoaykiun (ITK-1);

° CIIOCOOHOCTBIO Y4aCTBOBATh B COBCPUICHCTBOBAHUHN TEXHOJIOTUYCCKUX ITPOLECCOB
C HO3I/II_II/II71 OHCPro- u pecprOC6epe>KeHI/IH, MUWHHUMU3aAIIUN BOB,[[GIZCTBI/IH Ha OKPYXKarIlnyr Cpecay
(IIK-2);

° CIIOCOOHOCTBIO HCHOJIB30BaTh COBPCMCHHBIC HH(bOpMaLII/IOHHBIe TCXHOJIOTHH,

MPOBOJIUTH 00pabOTKY MH(POPMALIUU C UCTIOJIB30BAaHUEM NPUKIAJAHBIX MPOrpaMM U 0a3 JaHHBIX
JUISL pacuera TeXHOJOTHYECKUX MapaMeTpoB 00OPYIOBaHMS W MOHUTOPUHTA MPHUPOJHBIX CPEIl
(TIK-3).

3Hamy:

ocobeHHOCTH cTpoeHus [TAB 1 X KOJUTOMIHO-XUMUYECKOTO MOBEJACHUS HA Pa3INIHBIX
rpaHunax pasaena as;

OCHOBHBIC TIOHSATHS W COOTHOIIEHUS TEPMOJIMHAMHUKH TOBEPXHOCTHBIX SIBIICHUIN
(TepMoMHAMUKA TIOBEPXHOCTHOTO CJOS; aJCOpOIHs); COCTOSIHHE TOBEPXHOCTHBIX ILUIEHOK;
yCIIOBHS IEHOOOPa30BaHUS;

OCHOBHBIE ocoOeHHOCcTH ToBeacHHs [IAB B oOweMHOHN (ase (MuiemnooOpa3zoBaHue;
o0pa3oBaHHe pAJTUYHBIX CTPYKTYp B 3aBUCUMOCTH OT IapaMeTpa YMaKOBKH MOJIEKYJI;
COJTFOOMITA3AITHS )

OCHOBHBIE CITOCOOBI MTOJTyYEHHUSI MAKPO- U MUKPOIMYJITBCHUH;

OCHOBHBIE CBOMCTBa OSMYJIbCUOHHBIX CHUCTEM (SJIEKTPONOBEPXHOCTHBIE CBOWCTBA;
KHHETUYCCKUE M ONTHYECKHUE CBOMCTBA),

OCHOBHBIE TIOHATHS U COOTHOIICHHS TEOPHI arperaTiBHON yCTONYMBOCTH U KOATYJISIIUN
MaKpOIMYJIbCUOHHBIX CHCTEM;

ymems:

MPOBOJUTH PACUETHI C HCIIOJIE30BAHHEM OCHOBHBIX COOTHOIICHHH TEPMOIMHAMHKHI
MOBEPXHOCTHBIX SIBICHUI M pacyeThl OCHOBHBIX XapaKTepUCTHUK IUCHEPCHBIX CHUCTEM; B
YaCTHOCTH, PACCUUTHIBATH BEIUYHMHBI MEXK(a3HBIX HATSHKCHHA C Y4EeTOM HEOOXOIMMBIM
MOTIPABOK; OMNpENENsITh BEIUYMHY THUOOCOBCKOM aacopOuuu; paccuuteiBath uuciaa [JIb
pPa3sTUYHBIMU  METOJIaMH; T[apaMeTp YIAKOBKH, OCYIIECTBISTh IOAOOp crabmim3aropa
OMYJIBCUOHHBIX CUCTEM; OLIEHUBATh IEHOOOPA3YIOIIYI0 CIIOCOOHOCTD.

énademy.

METOJJaMU H3MEpPEHHUs TOBEPXHOCTHOTO HATSHXKEHUS U €ro pacuera ¢ y4EeTOM
HEOOXOJMMBIX TIOTIPABOK; METOIaMHU pacueTa BETUIHHbI a0COFOTHON U THOOCOBCKOM a1copOIny;
METOJaMH OMpEAeNICHUs] KPUTHUECKUX KOHIEeHTparuii murnemniooopazoanus (KKMi, KKM: u
T.J1.); METOJIaMH MTPOBEJICHUS JTUCTICPCUOHHOTO aHAIH3a B SMYJIbCHOHHBIX CHCTEMaXx, CliocobaMu
MOJTyYeHUs] SMYIbCUOHHBIX CHCTEM, IMOAOOpa CTa0MIM3aTopa M OLEHKM MX arperaTUBHOU
YCTOMYUBOCTH.

3. KpaTtkoe cogep:xanue JUCUMILIHHBI

1. dopmupoBanue MexdazHol moBepxHOCTH. Mex(da3Hoe HaTsHKEHUE U

CIIOCOOBI €T0 OIpeIeIeHHUS

MexdazHas TOBEpPXHOCTh — OCHOBHOE ompenencaue. OcobeHHOCTH (hopMHUpOBaAHUS
MexdazHoil moBepxHocTH. CrocoObl onpezaeneHus: Mex(aszHbIX HaTsOKEHHH. OTIMYUTETbHBIC
OCOOCHHOCTH JKUIKOM rpaHMIIbI paznena (a3 - sHepreTuIeckast O JHOPOJHOCTh U MOBUKHOCTD.



Omnpenenenne MOBEPXHOCTHOTO HATSKEHHS Ha TPAHUIE KHUIKOCTh-Ta3 M MEX(a3zHOTO
HATSDKEHUS Ha TPAHUIEC >KUIKOCTh-KUIAKOCTh. PacdeT MompaBOK Ha HEMOJHBIA OTPHIB U
HechepUyHOCTh Karmu. PacueTHble METOIbI onpeieNieHus] MeX(a3HbIX HATSKEHUH.

2. AncopOuus u3 pacTBOPOB

DneMeHTbl TePMOJAUHAMUKH aJCOPOLMU U3 PacTBOPOB. MeTo M30BITOYHBIX BEIMYUH
['m66ca m meron ciosi KOHEYHOW TommuHbBl ['yrrenreiima. YpaBHeHHS W (OPMBI H30TEPM
aacopOuuu. Bzanmocss3s metonoB ['n06ca u I'yrrenreiima.

Ancop6uust ITAB u3 pacTBOpoB Ha TOBEPXHOCTHU TBEPAbIX Tell. OCHOBHBIE TUIIBI U30TEPM
— n3otepmbl kinaccoB S, L, H u C u ux ananuz. Oco6eHHOCTH aacopOIii HEMOHHBIX U MOHHBIX
ITAB Ha moBepXHOCTH TBEP/IbIX Tel. B3anMOCB3b MEX Ay H30TEPMaMU aICOPOLIUUA M CMaYUBaHUS
HenoHHBIX [TAB Ha TBepabIX MOBEPXHOCTAX, CTPOCHUE aACOPOLIMOHHBIX CIIOEB. AHAIN3 U30TEPM
CMAuYMBaHHUS M 3aBUCHMOCTH JI3€Ta-MOTEHIIMaNa OT KOHUEHTpaluu HOoHHbIX [TAB.

3. Tumnbl TOBEPXHOCTHBIX MJIEHOK

VYcnoBusi pacTekaHusi OJHOM JKUAKOCTH MO Jpyroil. OmpeneneHue Mex(pasHOTo
HATSDKEHUS Ha TPAHUIIE KUIKOCTh-)KUAKOCTD B YCIOBUSAX B3aUMHOTO HACHIIIEHUs (a3.

IToBepxHocTHble TuieHKH [IAB Ha rpanune pasaena pacTBop-Bo3ayX. Bumabl_uzorepm
MOBEPXHOCTHOTO HAaTsHKEHUs BOAHBIX pacTBopoB [TAB. Onpenenenue unctotsl [IAB no Bugy
U30TEPMBbI IOBEPXHOCTHOTO HaTsDKEeHUA. [loBepXHOCTHOE aBieHHE, METOJIbl €0 ONpEesICHUS.
Buas! n30TepM MOBEPXHOCTHOTO JAaBiieHus, mieHku tuma L1, Lo, 1, S, fu G.

4. Tlensr

CtpoeHrne U OCHOBHBIC XapaKTePUCTUKH MEH. BiusHHEe pa3IuYHbIX MapaMeTpoB
(Temmepatypa, naeinenue, pH pacTBopoB M T.I.) Ha meHooOpa3yroIlyto crnocodHocTh [TAB u
KpPaTHOCTh NIEHbl. MeTOobI MOTYUYeHHs U pa3pyLIeHHUs MEH.

5. OpranuzoBaHHble aHcamOau Mosieky [TAB

[M'unpoduasHO-TUTIOGUILHBIN OanaHc, MeToabl pacuera ynucen [JIb. [TapameTp ymakoBkw,
€ro pacueT W Ha3HaueHue. B3aumocBs3b Mexay cTpoeHuem Mmoiekyinbl [TAB u mapamerpom
YIaKOBKH.

Murnemioo6pazoBanue B pactBopax [IAB. I'mapodoOubie B3ammopelicTBus. Pa3oBas
nuarpamma pactBopa koiutougHoro ITAB. Kputnueckas KOHIEHTpalus MHUIIEIII000pa3oBaHus
(KKM) u metonsl ee onpenenenus. Onpenenenue Mexx(a3HOTo HATSHKECHUS MULIEIUT Ha TPaHHIIe
¢ pactBopoMm (o A.W. PycanoBy). Comobunuzanus. PazoBele nepexoabl B pacTBopax [TAB.
OcobenHoCcTH MUIEIII000pa30BaHUsl B HEBOJAHBIX cpenax. MUIeIUIIpHas mMacca U OCHOBHBIC
METO/IbI €€ OTIpeAeTICHUSI.

Besukyinbl. Besukyinbl — ctpoenne u cBoiictBa. OCOOEHHOCTH CTpOeHHUs Be3UKyJ (1o A.U.
Pycanogy).

6. Omynbcuu. MukposMysibcuu. MUKpOKAaIcyIupOBaHHbIE CUCTEMBbI

OMyNbCUU — TOJIyY€HHE U OCHOBHBIE CBOMCTBA. DOMYJIbCUU KaK TUMUYHbBIE JTHO(HOOHBIE
cucteMbl. CoBpemeHHoe coctosaue Teopun JIDO, pacuer 5 coCTaBASMIONIUX PACKIMHUBAIOLIETO
JTaBJICHMUS.

Muxkposmynbcun. OcOOCHHOCTH MOBEIEHUSI. METOIbI MOTYYSHHSI MUKPOAIMYIIbCUN U UX
OCHOBHBIE KOJUIOMJHO-XMMHUYECKHE CBOMCTBA — pa3Mep Karelb, MexX(a3zHOoe HaTsbKeHHEe Ha
TpaHUIE KUAKOCTh-)KHJIKOCTb; BIUSHHUE TEMIEpaTypbl Ha 0O0JaCTH  CYIIECTBOBAHUS
MUKPOIMYJIbCUH.

MUKpOKancyJIMpOBaHHBIE CHCTEMBbl. MHUKpPOKAICYIMPOBaHUE KaK OJWH M3 CHOCOOOB
MOJTy4eHUs] OMOIOTMUeCKU-aKTUBHBIX BEIIECTB MPOJIOHTUPOBAHHOTO ACHCTBHUS.

7. Ananus I1AB

Anamu3 IIAB — ompeneneHue CTPYKTypbl MOJIEKYJbI H/HIW ONpeAeNieHUE OCHOBHBIX
(DU3HKO-XMMHYECKUX U KOJUIOMTHO-XMMHUYECKHUX XapaKTepucTHK pacTBopoB [TAB. OcHoBHBIC
aHamuTH4YecKue Metoasl onpenenenus [TAB. Ananu3 woHHBIX M HeMOHHBIX [TAB. Mexdasnoe
tuTpoBaHue. OueHka crteneHu 4ucTtoThl [TAB. OcHOBHBIE KOJIIIOMJHO-XMMHUYECKHE CBOWMCTBA
pactBopoB [TAB paznuunoit nonsippoctu. Ananus cmeceit [TAB.



4. O0beM y4eOHOH JUCHHUILJIMHBI

Oo0nem
. B
Bujbl yuedHoii padoThbi B 3a4yeTHBIX AKATEMHECKHX
eIHMHHNIAX
yacax

O0mas TpyA10eMKOCTb TN CHUTITHHBI 4 144
1o Y4eOHOMY ILJIAHY
AyIUTOPHBIE 3aHATHS: 16/9=1,78 64

Jlexrmu (JIek) 8/9=0,89 32

[Mpaktrueckue 3austus (I13) 8/9 =0,89 32
Camocrositesnnas padora (CP): 11/9=1,22 44
Buja koHTpOJISI: 3K3aMeH 1 36

O0beM
. B
Buabl yueoHoii paGoThl B 3auernbIx ACTPOHOMMIECKHX
[S1870850701¢:D.¢ -

O01mas TpyA10eMKOCTb AN CHUTIITTHHBI 4 108
10 y4eOHOMY ILIAHY
AyAUTOpPHBbIE 3aHATHS: 1,78 48

Jlexmm (Jlek) 0,89 24

[Tpaktuyeckue 3ansatus (I13) 0,89 24
CamocrositesibHas padora (CP): 1,22 33
Bua KOHTpOJISA: 3K3aMeH 1 27

AHHoTalnus padoyeil mporpaMmMbl y4eOHOH AUCHUTINHBI
Teopernueckue ocHoBbl kKoppo3nu (b1.B./1B.04.02)

1. Heab AMCHUMIUVIMHBI — TPUOOpPETEHHE CTYAEHTAaMU 3HAHUM O KOPPO3HOHHBIX
npoleccax, MPOTEKAIINX B Fa30BbIX U JKUIKUX CPENax, O BUJIAX KOPPO3UH, UMEIOIIUX MECTO B
MIPUPOIHBIX U TEXHOJIOTHYECKUX Cpeax.

3agayM JMCHMIIMHBI — HM3yYEHUE OCHOB DJJIEKTPOXUMHUYECKOW TEPMOJIMHAMUKU H
KHUHETHUKH, TEPMOJIMHAMUKU ¥ KHHETUKU JIEKTPOXUMHUECKON U XUMUYECKOW KOPPO3HH; OOIINX
XapaKTepUCTHK  KOPPO3HMOHHBIX  IPOLIECCOB, aHANU3  OOpPaTUMBIX U  HEOOPaTUMBIX
JIeTpalalliOHHBIX TPOILIECCOB, NPOTEKAIOUIMX B MaTepHajaX IpH Pa3IUYHbIX YCIOBUSAX HX
9KCIUTyaTalluy, KOJINYECTBEHHAs! OLIEHKA OOIIMX U JOKaJIbHbBIX OTEPb.

[enwn n 3aaumn Kypca TOCTUTAKOTCS ¢ TOMOIIBIO:

-03HAKOMJIEHUS C TEOPETUYECKUMHU OCHOBaMH KOPPO3HH;

-03HAKOMJICHUS ¢ MEXaHU3MaMH MPOTEKAIIINX KOPPO3UOHHBIX IIPOLIECCOB;

-U3y4EHHUs1 CIIOCOOOB KOPPO3HMOHHBIX UCTIBITAHUH.

2. B pe3yabTrare wu3yYyeHHs JMCHMILIMHBI O00y4yaloumuiici MO Mporpamme
0akaJaBpHATA J0JIKEH:

Ooénadamp cneayrOIMMI KOMIIETEHIIUSIMHU:

. CHOCOOHOCTh OCYIIECTBIIATH TEXHOJOTMYECKHH IPOLECC B COOTBETCTBHM C
pPErIaMEHTOM M MCHOJIB30BaTh TEXHUYECKHE CPEICTBA JJII M3MEPEHMSI OCHOBHBIX ITapaMeTPOB
TEXHOJIOTUYECKOT0 TPOoLecca, CBOUCTB ChIpbst U npoaykiuu (11K-1);

. CIIOCOOHOCTBIO y4acTBOBATh B COBEPUICHCTBOBAHUU TEXHOJIOTMUECKHUX MPOLECCOB
C TMO3HUIUI SHEPTrO- U pecypcocOepekeH s, MUHUMU3ALUU BO3IEHCTBHSI Ha OKPY KaIOLIYIO CPEIy
(IIK-2);

. CHOCOOHOCTBIO HCHOJb30BATH COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTHUH,
MPOBOIUTH 00pa0OTKy MH(POPMAIMH C UCIIOIH30BAHUEM MPHUKIATHBIX TPOrpaMM U 0a3 JaHHBIX



JUISL pacuera TEXHOJOTHYECKUX MapaMeTpoB 00OPYIOBaHHMS U MOHUTOPUHTA MPHUPOJHBIX CPEI
(TIK-3).

B pesynbrare n3yueHus: AUCUUILTUHBI CTYICHT OakanaBprara IOJKEH:

3Hamb:

- (pu3UYECKHil CMBICI MTPOLIECCOB, MPOTEKAIOIINX HA ANEKTPOAAX;

- MEXaHU3MBbI MPOTEKAIOIINX KOPPO3UOHHBIX MIPOLIECCOB;

- METO/Ibl UCCIIEIOBAHNS KUHETUKH 3JIEKTPOJIHBIX MPOLECCOB U MPOLECCOB KOPPO3UH;

- CI0COOBI KOPPO3UOHHBIX UCTIBITAHMIA;

ymemsy:

- CHHUMAaTbhb MOJSPU3ANMOHHBIE KPHUBBIE DJIEKTPOIHBIX MPOIECCOB, CTPOUTH JHATPAMMBI
KOPpPO3HH;

- OMpeNeNsITh Ha OCHOBE HKCIIEPUMEHTAJIbHBIX MCCIICIOBAHUN M JINTEPATYPHBIX JTaHHBIX
TOKU U MTOTEHIMAIBI KOPPO3HH, OKA3aTEIN KOPPO3UH;

- ONPENEIIATh JUMUTHPYIOLIYIO CTAJUI0 KOPPO3UOHHOTO MPOLECCa;

- MPOU3BOJIUTH OLIEHKY KOPPO3UOHHON CTOMKOCTH MaTEPHAJIOB B arPECCUBHBIX Cpeax;

- MPOBOAUTH YCKOPEHHBIE KOPPO3UOHHBIE UCTIBITAHMUS;

- IPUMEHATH MOJIYYEHHYIO MH(POPMAIUIO JIJIS PEIleHUs] KOHKPETHBIX TeXHOJOTHYECKHX
3aj7ad4.

enaoemp:

- HaBbIKAMU HACTPOWKHM TEXHOJIOIMUECKOI0 00OpYJI0BaHMS, HaNaJIKU IPUCIIOCOOIEHUH,
UHCTPYMEHTA U APYTOil OCHACTKH, BKJIIOYCHHOH B JIA0OPATOPHBINA MPAKTHUKYM.

3. KpaTkoe comepxxanue Q1M CHUIIHHBI.

DIEeKTPOXUMHUYECKasE KOPPO3US

DNEeKTPOAHBIC TOTEHIIUAIBI U TEPMOJIMHAMHUYECKAsi BO3MOXHOCTh KOPPO3HUHU.

Koppo3ust B kucibix pactBopax. MexaHuzM BoccTaHOBJIEHUs Boaoponaa. Kopposus B
HEUTPAIIbHBIX W WICNIOYHBIX Cpeaax (KUCIopoaHash KOoppo3us). MexaHu3M BOCCTAHOBJICHUS
KHCIIOPOJa.

[Tonstpu3zaninoHHBIE AMArpaMMBI KOPPOIUPYIOMHUX METAIIIOB. CHITHE MOJIIPU3AIIMOHHBIX
KpUBbIX. PacueTr ckopocTell KOppOo3UH IO MOJIAPU3ALMOHHBIM JaHHBIM. BiusiHue cOOTHOMIEHUS
IO KaToda U aHO/1a Ha TOKU KOppo3un. Teopust KaTOJAHON 3allUTHI.

[TaccuBanus. Xapaktepuctuka mnaccuBauumun W @uane noreHuuan. lloBegenue
naccuBaTtopoB. [1acCUBHOCTH kelie3a B a30THOM KHUCIIOTE.

AHonHas 3ammura U nepenaccuBanus. Teopus naccuBHocTH. CtaOunm3aliys MacCUBHOM
IJIEHKU BO BpeMEHHU. J[eHCTBUE XIIOPUA-MOHOB M aKTUBHO-IIACCUBHBIE 3JIEMEHTHI. KpuTnueckuit
NOTEHIMaN MUTTUHTo00pa3oBanus. JlokanbHas aHoiHas naccuBaius. [[acCHBHOCTH CIIIaBOB.

Brusinue BHyTpeHHUX (DaKTOPOB HAa KOPPO3MOHHOE TIOBEICHHUE: MPHUPOJA METaJlIa,
COJIep’)KaHWE U CTPYKTypa CIUIaBa, COCTOSHHE W 00pabOTKa MOBEPXHOCTH, MEXaHUYECKHE
HaIPSIKEHUS.

Bnusnue BHemHMX (AKTOPOB Ha KOPPO3MOHHOE IIOBEACHHME: COCTAaB U XapakTep
arpecCUBHOM CpeJbl, TEMIlepaTypa, JaBJIE€HUE, CKOPOCTb JIBIJKEHHSI CpEJIbl, BHEIIHSS
NoJIIpU3aIsl, KOHTAaKT ¢ METaJUIAMHU M HEMETAJIJIAMU.

XuMu4ecKasi KOppo3us

Mexanu3m ra3oBoil Koppo3uu. TepMmoanHamMuKa razoBoil koppo3uu. KuHeTrnka ra3zoBoit
KOppOo3uu. BiusiHre BHYTpEHHUX (aKTOPOB Ha Ta30BYI0 KOPPO3HUIO: COCTAB, CTPYKTYpa CILIABOB,
MEXaHUYEeCKUEe HampsbkeHus U aedopmanus, oOpaboTka MOBEPXHOCTU. BnusHue BHENIHHX
(hakTOpOB Ha Ta30BYI0 KOPPO3HIO: COCTaB CPEIbI, TEMIIEPATypa, JaBICHUE CKOPOCTh JBIKCHUS
Cpepbl.

Kopposus nomumepos. Koppo3ust 6eToHOB

4. O0beM yueOHOH TUCIHIJIMHBI

B B

Bunpr yueGHO# paboThI .
3a4€THBIX | aKaJIeM. Jyacax




€IMHUIIAX

OO0uas TPyA0€eMKOCTb JMCHUILIHHBI IO Y4eOHOMY 4 144

IJIAHY

AYIUTOPHBIE 3aHSATHSI: 1,8 64

Jlexuuu 0,9 32

[TpakTHyeckue 3aHsTHsI 0,9 32

CamocrosiTesibHas padoTa: 1,2 44

Buasbl

KOHTPOJIS:

DKk3ameH 1 36

KonrakTHas paboTa — IpOMEKYTOUHAS aTTECTAIHS 0,4

IToaroToBKa K 3K3aMeHY 35,6
B B

Bunel yueOHol paboThl 3a4€THBIX | ACTPOHOMHYECKUX
eAMHMIIAX | yacax

OO0uasi TPy10€eMKOCTb JUCHHUILIHHBI N0 Y4eOHOMY 4 180

IUIAHY

AYIUTOPHbIE 3aAHSITHS: 1,8 48

Jlexmun 0,9 24

[TpakTrueckue 3aHATHS 0,9 24

CamocTrosiTeIbHAs padoTa: 1,2 33

Buasbl

KOHTPOJIS:

DK3aMeH 1 27

AHHoTanus padoyeil mporpaMmMbl y4eOHOH AUCHUTINHBI
JuiekTpoMemOpanHbie mpoueccsl (b1.B./1B.05.01)

1. Heab (ucHUNINHBI:

OBJIJICHUE 3HAHUSAMHU B OOJACTH TEOPUHM MPOTEKaHHS MOHOOOMEHHOTO M Pa3IMYHbIX
EKTPOMEMOpPAHHBIX MPOLIECCOB, a TAK)KE OBJA/ICHWE HAaBBIKAMU NMPUMEHEHHS] TEOPETHUYECKHUX
3aKOHOB K PEIIECHHUIO TPAKTUUYECKUX BOIPOCOB XMMHUECKON TEXHOJIOTHH.

2. B pesyabrare u3yYeHUs AUCHUILIMHBI O0Y4YaKOIIMICA 10 NporpaMmme
0akajaBpUaTa J0JIKEH:

061a0emb CIIETyIOIUMI KOMIIETCHIIUAMMU:

J CIIOCOOHOCTh  OCYIIECTBIISATh TEXHOJOIMUYECKHI MpOIecC B COOTBETCTBHH C
pEerJaMeHTOM M HCIIOJIb30BATh TEXHUYECKUE CPEACTBA JI1 M3MEPEHMSI OCHOBHBIX IapaMETPOB
TEXHOJIOTHYECKOTO MPOIecca, CBOMCTB ChIphbs U npoaykuuu (ITK-1);

o CIOCOOHOCTh YYacTBOBaTh B COBEPILIEHCTBOBAHMM TEXHOJIOTMYECKHX HPOLIECCOB C
MO3MIIMI PHEPTo- U pecypcocOepekeHusl, MUHUMH3AIUN BO3ICHCTBHS HAa OKPYKAIOUIYIO CPEIy
(I1K-2);

o CIOCOOHOCTh ~ MCIIOJIb30BaTh ~ HOPMATHBHBIE  JIOKYMEHTBl IO  KayecTBy,
cTaHAapTU3almu u ceprudukanyu npoaykros u uznenuit (I1K-4);



®  TOTOBHOCTh OOOCHOBHIBAaTh KOHKPETHBIC TEXHHUYECKHE PEHICHUS MpHU pa3padoTke
TEXHOJIOTHYECKUX MPOIIECCOB; BHIOUPATh TEXHHUUECKUE CPEJICTBA U TEXHOJIOTUH, HAIIPABJICHHBIE
HA MUHHMH3AIMI0 aHTPOIIOI€HHOT0 BO3CHCTBHS Ha OKpyxaromiyto cpeny (ITK-5);

o CIOCOOHOCTh HMCIOJB30BAaTh 3JEMEHTBl JKOJIOr0-3KOHOMHUYECKOTO aHajlu3a B
CO3JIaHUH PHEPro- u pecypcocdeperaroniux rexHonorui (I1K-8).

3uamo:

®  MEXaHU3MbI IPOTEKaHUsI HOHOOOMEHHBIX U IEKTPOMEMOPaHHBIX MPOLIECCOB;

o (bakTopbl, BIMAIOLIME HAa IMPOTEKAaHHME HOHOOOMEHHBIX M 3JIEKTPOMEMOPAHHBIX
IPOIIECCOB;

o OCHOBBI pacueTa HOHOOOMEHHBIX U 3JIEKTPOMEMOpPaHHBIX allapaToB.

Ymemos:

®  [POBOJUTH OLEHKY NPAaBWIBHOCTH HPOEKTHBIX PpEHIEHUH 10 ONTHMaJIbHOMY
NPUMEHEHHI0O  MOHOOOMEHHBIX W DJIGKTPOMEMOpAHHBIX  TPOLECCOB B Pa3IMYHBIX
TEXHOJIOTUYECKUX CXEeMax;

®  [POBOJUTH pacueT U NoJ00P HOHOOOMEHHBIX M JIEKTPOMEMOPaHHBIX alapaToB.

Bnaoems:

e  METOJaMH CPaBHEHUS BAPHAHTOB IMPOCKTHBIX PEIICHU,

e  HaBbIKaMM IPOCKTHUPOBAHMSA U pacyeTa MOHOOOMEHHBIX M 3JIEKTPOMEMOpaHHBIX
YCTaHOBOK.

3. Kpartkoe cogep:kanue 1uCHHILIHHBI

HNonooOMeHHbIE Tpolecchl. JTambl pa3BUTHA. Marepuanbl - MOHOOOMEHHBIE CMOJIBI
(MOHMTHI): CHOCOOBI TOJIy4€HUs, BHIbl XUMHUYECKOH CBsi3U. OCHOBHBIE THUIBI HOHHUTOB
(KaTMOHWUTBI, AHUOHUTHI, aM(OIUTHI, CEJIEKTUBHbIE HWOHUTHI). XapaKTEPHUCTUKU HOHHUTOB:
OOMEHHasi eMKOCTh, CEJIEKTHBHOCTh, MEXaHHUYECKasl MPOYHOCTh, OCMOTHYECKAsi CTaOMIBHOCTB,
XMUMHYecKast CTaOMIIBHOCTh, TEMIepaTypHash YCTOHYMBOCTb, (PPAKIMOHHBIA COCTaB. MexaHU3M
MpOTeKaHHWs Tporecca; (GaKTOpbl, BIHUSIOIIME Ha TPOTEKAHWE TMpolecca. ATMmapaTypHoe
oopmienue mpouecca. Vcrnonb3oBaHHE MOHHOITO OOMEHa B IMPOMBIIUICHHOCTH (yMSTYeHHE,
rryOokasi jaeMuHepanuzaius). Pereneparuss MOHOOOMEHHBIX CMOJ — BBIOOP PEareHTOB IS
pereHepanym; opraHu3alys HOTOKOB MPHU pereHepanyy. TeXHOIOTHYeCKHUEe CXeMbI, BKIIOYAIOIIIe
B ce0s1 HOHOOOMEHHBIE MTPOIECCHl — MPUMEPHI, TEXHUKO-IKOHOMUYECKHe TIokazarenn. OCHOBHBIC
(UPMBI-TTPOU3BOIUTENIN HOHOOOMEHHBIX CMOJI.

DJeKTpOMEMOpaHHBIE TPOLECCHl. Tambl Pa3BUTHA. THIBI  3JIEKTPOMEMOpPaHHBIX
nporeccoB. O6nacti npuMeHeHus. MeMOpaHsl, U1 3J1€KTpOMEeMOpaHHbIX MporieccoB. OCHOBHBIE
XapaKTepuCTUKu MeMmOpaH ((yHKUMOHANbHAs TpyMNa, YHUCIO TMEepeHoca, TOJIMHA,
HaOyxaemocTh). IlepeHoc uepe3 memOpaHbl: ocMoc, anerpoocMoc, auddysus, JJoHHaHOBCKOE
uckiroueHue. KoHIeHTpanmoHHas mossipu3anus. BiusHHE OCHOBHBIX TEXHOJOTHYECKUX
napaMeTpoB Ha KOHLEHTPALIMOHHYIO MOJIIPU3AIMIO (TeMIepaTypa, THAPOJMHAMUYECKUE PEKUMBI
U T.J.). OJeKTpoAHalu3HOoe obOeccolMBaHME€ U KOHLEHTpupoBaHue. Moaudukanuu
NEKTpOANaIn3a (AJIEKTPOACHOHM3AINSA, DJCKTPOJUAIN3 C OUNOJSAPHBIMU MeMOpaHamH,
PEBEPCUBHBIN AIIEKTPOAHAIN3) — 0OCOOEHHOCTH MPOTEKAHUS IaHHBIX IPOLIECCOB. DHEPro3aTpaThl
Ha TPOLECC 3JICKTPOAUAINZHOTO pazzaeneHus. KOHCTpyKTUBHBIE OCOOCHHOCTH ammaparoB IS
JIEKTPOMEMOpPaHHBIX MPOLIECCOB; CXEMa OpPraHU3alMy MOTOKOB; FreoMeTpus KaHana. Meronnka
pacueTa 3JIEKTPOJUATU3HBIX YCTaHOBOK. [IpOMBIIITIEHHOE NPUMEHEHHUE 3JIEKTPOMEMOpPaHHBIX
IPOLIECCOB — MPUMEPBI, TEXHUKO-IKOHOMUYECKUE Moka3aTenan. CpaBHUTENbHAs XapaKTepUCTUKA
3JIEKTPOMEMOPAHHBIX U JPYTHX METOA0B oOeccosimBaHus. OCHOBHbIE (PUPMBI-TIPOU3BOJUTEIH
HOHOOOMEHHBIX MEMOpaH U AJIEKTPOMEMOPaHHBIX MOIYJIEH.

4. O0béM yueOHOH TUCIHIIMHBI

VIl cemecTp

Bunanl yueoHnoii padorsl
ALY P 3au. ex. AK. ygac.




O0mas Tpya0eMKOCTb 1M CHUIITTHHBI 3 108
10 Y4eOHOMY ILIAHY
KonrakTHas padora: 1,3 48
Jlexumu (Jlek) 0,85 32
[Tpaktuueckue 3anustus (I1P) 0,45 16
CamocrositesibHas padora (CP): 1,7 60
KonTtposnbHbie paboThl 0,2 8
W3yyenue pa3aenoB AUCHUIIINHBI 1,5 52
Bux MTOrOBOr0 KOHTPOJIS: 3a4€T C
OLICHKOM
VIl cemectp

Bunet yuednoii padorst 3au. ex. ACTpOHOM. Hac.
OO0masi Tpy10eMKOCTh TUCIHIIJIHHbI 3 81
1o y4eOHOMY IJIAHY
KonTakTHas padora: 1,3 35
Jlextmnm (JIek) 0,85 24
[Ipaktuueckue 3anstus (I1P) 0,45 11
CamocrositesibHas padora (CP): 1,7 46
KoHTposibHBIE PabOTHI 0,2 5
H3ydenue pa3nesioB TMCUUILIMHBI 15 41
Buja uTOroBoro KOHTpOJIsi: 3a4eT ¢
OLIEHKOM

AHHOTanus padoyell NporpamMMbl y4eOHOMH TUCHUIINHBI
Crparernyeckoe IVIAaHUPOBAHNE HHHOBALMOHHBIX XUMUYECKHX IPOM3BOJACTB
(51.B.1B.05.02)

1. Heab AuMCOMIVIMHBI — HOpUOOpPETEHHE CTYACHTAMH TEOPETHYECKUX 3HAHUH MU
MPAKTUYCCKUX HABBIKOB B objacTu CTPATCTUYCCKOro IIAaHUPOBAHHA HHHOBaHHOHHOﬁ
NeSITeIbHOCTH M YNPaBJIEHUS] PUCKaMM, KOTOPBIE TMO3BOJIAIOT HAXOJUTh 3(PPEKTUBHbIE PELICHUS
3aa4 CTpAaTCru4CCKOro yrnpapjCHUA HAYKOCMKUM XUMHUYCCKHUM IIPOU3BOJCTBOM.

HucuuruinHa ~ «CTpaTeruuyeckoe  IUIAHUPOBAHWE  MHHOBALIMOHHBIX — XMMMYECKHX
MMPpOU3BOACTB» IIO3BOJIACT CUCTEMHBIC BH/bLI IIJIAHUPOBAHWA, OCHOBHBLIC IIOJIOXKCHUA U
3aKOHOMEPHOCTH TEOPUH CHCTEM, CTPYKTYpa, (YHKIIMU, MUCCHUS NPOU3BOACTBEHHONW CHUCTEMBI,
KOHOCHTYyaJIbHasd MOACJb OpraHu3allii HAyKOCMKOI'O 6I/I3Heca, MaTEMATHYCCKHUE METOABI U
MOJIEJIM CTPATErMUECKOro YIMpaBJIEHUS HAYKOEMKHM IPOHM3BOJCTBOM. IPOLECCHl M METO[bl
OpPTraHHU3allMOHHO-TEXHOJIOTHYCCKOI'0 YIIPAaBJICHUA.

Ienu u 3a1a4y AMCHUIUIMHBI JOCTUTAIOTCS € TIOMOLIBIO:

- TCOpGTH‘IGCKOﬁ n HpaKTH‘IGCKOﬁ MNOATOTOBKHU CTYACHTOB B o0JacTu pasBUTUA U
IUIAHUPOBAHMUS HAYKOEMKHUX XHMHYECKHUX IPOM3BOJCTBEHHBIX CHCTEM Ha BCEX JTamax HX
YKU3HEHHOTO LIUKJIA;

- U3y4YeHMs] NPUHIMIIOB CTPATETHYECKOro OM3HEC-TUIAHUPOBAHMS JJs  yNpaBJIECHUS
XUMHUKO-TCXHOJIOTHYCCKMMHU CHUCTEMaMH, COCTaBJICHUA OusHec-IIaHa U OLICHKHU 3(1)(1)6KTI/IBHOCTI/I
OPUHATHS pEIIeHUll, BHEAPEHUS HMHHOBAIMOHHBIX TEXHOJIOTUH, OIEHKH 3(]deKTuBHOCTH
peanau3anuy pecypcocOeperarmx TeXHOIOTuil;

- U3y4yeHHMs TNPUMEpPOB NPAKTUYECKOH peajau3allud METOJ0B OpraHU3allOHHO-
HKOHOMUYECKOTO TIAHUPOBAHUS PECYPCOCOEPETAIONINX XUMUKO-TEXHOJIOTNIECKUX IPOIIECCOB.

2. B pe3yabrare wu3y4YeHHs JAUCHUIUIMHBI O0y4YalOIIMICA MO Mporpamme
0akajlaBpuaTAa J0JI/KEH:



Oobnadamp cnegyromMMU KOMIIETEHUUSAMMU:

- CIOCOOHOCTH OCYIIECTRIISITh TEXHOJIOTHUSCKHN TIPOIIECC B COOTBETCTBHH C PETIIAMEHTOM
U HCHOJBb30BaTh TEXHUYECKHE CpeACTBA Il HM3MEPEHHS OCHOBHBIX IapaMETPOB
TEXHOJIOTMYECKOT0 MPOoIecca, CBOUCTB ChIpbst U npoaykiuu (ITK-1);

- CIIOCOOHOCTH Y4YacTBOBaTh B COBEPILICHCTBOBAHMHM TEXHOJOTHYECKHX MPOIECCOB C
MO3UIMI SHEPTO- H PECypcocOeperKeHUs], MUHIMH3AINN BO3JICHCTBUS HA OKPYXKAIOIIYIO CPEIy
(IIK-2);

- CIIOCOOHOCTH UCTIOIB30BaTh HOPMATHUBHBIE JJOKYMEHTHI 110 Ka4€CTBY, CTAaHAAPTU3AIUU 1
ceprudukarmu npoayktoB u uzaenuit (ITK-4);

- TOTOBHOCTH OOOCHOBBIBATH KOHKPETHBIC TEXHHYECKHE PEIICHHS IpH pa3paboTke
TEXHOJOTHYECKHUX MPOIIECCOB, BEIOMPATh TEXHUUYECKUE CPEJCTBA U TEXHOJOTHH, HAIPaBlICHHBIC
Ha MUHUMH3AIMIO aHTPOTIOI€HHOTO BO3ACHCTBHUS Ha OKpyskarornyio cpeay (ITK-5);

- CIIOCOOHOCTH MCMOJIB30BATh AJIEMEHTHI SKOJIOT0-d)KOHOMUYECKOTO aHaIn3a B CO3IaHUU
9HEpro- u pecypcocodeperaroniux rexuonoruii (I1K-8)

B pesynbrare n3yueHus: AUCUUILIINHBI CTYIEHT TOJKEH

3HamMb:

- BO3MOXKHOCTH U IMYTH Pa3BUTH HAYKOEMKUX MPOU3BOJICTB;

- CYUIHOCTb M IIeJIA CTPATErMueCKOro HHHOBAITMOHHOTO INIAHUPOBAHUS;

- TMPUHIMMBI CTPATETMYECKOT0 OW3HEC-TUIAaHUPOBAHMS ISl  YIPABICHUS XHMHKO-
TEXHOJIOTHYECKOM CUCTEMOIA;

- IPOU3BOJICTBEHHBIE PECYPCHI, BUABI U IMyTH UX 3PPEKTUBHOTO UCTIOIH30BAHUS.

ymembv:

- OCYIIECTBISTH OPraHU3aMOHHO-YKOHOMUYECKYI0, aHATUTHYECKYIO U YIIPaBICHUECKYIO
NESATEIIbHOCTh B 00JACTH CTPAaTErHYecKOro TUIAHUPOBAHUS WHHOBAIIMOHHBIX XUMHYECKUX
MIPOU3BOJICTB

- NPUHUMATHh YIPABICHYCCKUE pEIICHHsI M0 pa3padoTke 3((HEKTHBHBIX CTpaTeruit
WHHOBAIIMOHHBIX XUMUYECKUX MMPOU3BOJICTB

- pa3pabaThIBaTh MHBECTUIIMOHHBIE U MHHOBAIIMOHHBIEC MMPOEKTHI U YIIPABISATH UMU;

- TIPOBOAMUTH KOMIUIEKCHBII MOHHTOPHHI U aHAlU3 JEJIOBOW Cpeibl MHHOBAIMOHHOIO
pEeANPUSITHSL.

enaoemon:

- METOJIaMU MIPUHSATHS CTPATETMUECKUX, TAKTUUECKUX U ONIEPATUBHBIX PEIICHUM;

- METOJIaM{ PAIMOHAIBHOTO HCIIOIb30BaHMs MPOU3BOJICTBEHHBIX HAYKOEMKHX PECypCOB
pEeANPUATHS;

- MEXaHU3MOM peau3allii CTPATErNYECKUX TUIAHOB PA3JIMYHBIX BPEMEHHBIX TEPUOJIOB..

3. Kparkoe comepxxanue Q11 CHUIIUHBI.

Crpareruueckoe IIaHUPOBAHKE U YTIPaBJICHHE: 0OIIUE TTOHATHUS

Teopus ctparernueckoro miaHupoBaHus. [loHsATHE cTpaTeruu pa3BUTUS MPEATPUITHS.
CtpykTypa mpeanpruHUMaTeIbCcTBa, ba3oBble MOJENN CTPATETHYECKOTO Pa3BUTHUS MPEAIPUATHS.
[Toaxonp! k mpoueccy pa3pabOTKH CTPATErMH Pa3BUTUS HAYKOEMKOTO npeanpusatus. CynHocTh
CTpaTEernyecKoro IIaHUPOBAHUS U yTpaBieHHs. Moenu cTpaTernyeckoro Bpioopa.

DTanbl TpoLeypbl CTPATETUYECKOTO IJITAHUPOBAHUS

Onpenenenne muccuu mnpeanpustus. Ilpomecc nenenonaranuss ¥ OpraHU3al[MOHHAs
KyJbTypa MNPENNpUsiTUsi. AHaIM3 PECypCHOr0 TOTEHIHAlla HAyKOEMKOTO MPEeINpUsTHS.
OcHoBHBIE MeTOABl CcTparermueckoro ananusa. Crpareruss wuHHOBauui. Ilogxomsl K
IUTAHUPOBAHWIO W YIPABICHUIO HMHHOBAIMOHHBIMHU Tiporieccamu. OrneHka 3ddexTuBHOCTH
WHHOBAIIMOHHOTO MPOEKTA.

KoHTpomuHT B cCUCTEME CTPATErnYeCKOro IMJIAHUPOBAHUS U YIIPABIICHHUS] HA HAYKOEMKOM
IpeanpUITUN

KonTpomnmmar Ha mnpeanpusTuu: coaepkanne u  QyHKIuU. OCHOBHBIC (PYHKIIHH
KOHTPOJUTMHTAa HayKOeMKOro npeanpustus. CTpaTernyecKuil U OnepaTUBHBIM KOHTPOJUIMHT Ha
HAayKOEMKOM MpeanpusTiui. OpraHu3aius CUICTEMbI KOHTPOJISI Ha MPETPUSITHH.



Crparernyeckoe MjaaHUPOBAHUE B YCIOBUAX AUBEPCUPHUKALINN XUMUUECKUX POU3BOJICTB

OcHOBHbIE 3JIEMEHTBl TeOpUM AuBepcuuKanuu. CyIIHOCTh U THUIIBI KOPIOPATUBHBIX
cTpaTteruil nuBepcupukanuu. [IBuKymiue CHiIbl U KPUTEPHUHM TUBEPCUPUKAMM XUMHUYECKUX
IIPOU3BOACTB. BO3MOXKHBIE CTpAaTErnYeCKHe ACHCTBUS HAYKOEMKOI'O IPEANPHUATHS B YCIOBHSX
U3MEHEHUsl BHELIHEH JeNoBOW OKpyxaromei cpeisl. OCOOEHHOCTH OpraHM3aluu Ipolecca
CTPATETUYECKOTO IJIAHUPOBAHUS HA JUBEPCH(PHUIMPOBAHHBIX XUMUYCCKHIX TPEATIPHITUSAX.

VY4er pUCKOB B CTPAaTETNYECKOM IIJIAHUPOBAaHUU PA3BUTHS NIPEANIPUATHS

[lonsiTHe pPUCKOB B CTPATErMUE€CKOM IUTAHMPOBaHMM Mpeanpustus. CTpaTeruuyeckuit
aHaJIN3 PHUCKOB WHHOBALIMOHHOrO mpeanpuArusd. [Ipoumecc u3mMepeHHs PHUCKOB HAyKOEMKOIO
npennpustus.  Knaccudukanuss — crpaternueckux — anbsHcoB.  IIpomecc  ympaBneHus
CTPaTErMueCKUMH aJbsIHCAMH XUMHUYECKUX IIPOU3BOJCTB.

4. O0beM y4eOHOH TUCHHIJIMHBI

Bunel yueGHoI paboThI B 3auéTHbIX B
eIMHULIAX aKaJieM. yacax
OO0wmas Tpy10eMKOCTb JIUCHUILIUHBI 110 y4eOHOMY 3 108
JIAHY
AyIUTOpPHBbIE 3aHATHS 1,34 48
Jlexun 0,45 16
MIPAKTUYECKHUE 3aHATHS 0,89 32
CamocTrosiTeIbHAs padoTa: 1,67 60
KonTakTHas camocrosiTenpHas paboTa 0,01 0,2
CamocTosiTeJIbHOE H3YUeHHe Pa3ie 0B TUCHUILUINHBI | 1,67 59,8
Buasbl
KOHTPOJIS:
3ayeT C OIlEHKOHU

Bunst yueGHoI paboTh B B
3a4€THBIX | ACTPOHOM. yacax
eIMHUIIaX

OO0wmas Tpy10eMKOCTb JIHCIUILIUHBI 110 y4eOHOMY 3 81

TUIAHY

AyIUTOPHBIE 3aHSITHS 1,34 36
Jlexmun 0,45 12
MPAKTUICCKHUE 3aHITHS 0,89 24
CamocrosiTesibHas padora: 1,67 45
CamocTosiTe/IbHOE H3YyUYeHHe Pa3ieioB JTMCHUILUIHHBI | 1,67 45

Bubl KOHTPOJIsi:3a4€T ¢ OLEHKOM

AHHoOTanus padoyeil mporpaMMbl y4eOHOMH TUCHUILINHBI
Texnosorus Boasl (b1.B./1B.06.01)

1. Leab AUCHUIINHBI:

OCBOCHHME CTYJCHTaMH OOIIMX TPHUHIMIIOB TOCTPOCHUS TEXHOJOTHUECKUX CXEeM
KoMIUIeKCHBIX crucTeM ouucTKU (KCO) jKuaKkux TEXHOIOTHYECKUX CPeJl HA OCHOBE MEMOPAHHBIX
IPOILIECCOB HA IPUMEPAX BOJOMOATOTOBKH.

[Ipn pemenun 3TUX 3a7ad  CYIIECTBEHHas pOJb OTBOAMUTCS HE TOJBKO BOIpPOCaM
obecnieyeHus TpedyeMoro kadyecTBa OYMCTKH, HO M BOIIPOCAaM yTUIM3AlUK BPEIHBIX TPUMecei.

2. B pe3yabrare un3yuyeHus JMCHMUILIMHBI O0Y4YalOIIWICA 1O MporpamMmme
0akajaBpuaTa J0JIKEH



0671a0emb CIEYIOMNUMU KOMIETCHIIUSIMHU:

. CIOCOOHOCTh OCYIIECTBJISATh TEXHOJOIMYECKHH MpoIlecC B COOTBETCTBHU C
perJaMeHTOM M HCIOJIb30BAaTh TEXHUYECKUE CPEACTBA JI1 M3MEPEHHs] OCHOBHBIX NapaMeTpoB
TEXHOJIOTUYECKOT0 TPOoLecca, CBOUCTB ChIpbst U npoaykimu (11K-1);

J CIOCOOHOCTh YYacTBOBaTh B COBEPILICHCTBOBAHMH TEXHOJIOTUYECKHX MPOIIECCOB C
MO3UIMI 3HEPro- U pecypcocOepekeHnss, MUHUMHU3aluU BO3ACHCTBHS Ha OKPYKAIOLIYI0 Cpedy
(IIK-2);

J CIOCOOHOCTh ~ HCIIOJIb30BaTh ~ HOPMAaTHBHBIE  JOKYMEHTHl [0  KauyecTBY,
CTaHIApTU3AIMK U cepTrdUKanuu mpoaykToB u uzaenuii (ITK-4);

o TOTOBHOCTh OOOCHOBBIBaTh KOHKPETHBIE TEXHUYECKHE PEIICHUs MpHU pa3padoTke
TEXHOJIOTUYECKUX MPOIIECCOB; BHIOMPATh TEXHUUECKUE CPEJICTBA U TEXHOJIOTUHU, HAIIPaBJICHHbIE
Ha MUHUMH3AIMIO aHTPOIIOI€HHOTO BO3AEHCTBHUS Ha OKpysKarornyio cpeay (ITK-5);

o CIOCOOHOCTh HCIIOJIB30BATh AJIEMEHTHI JKOJIOr0-dKOHOMUYECKOTO aHaiu3a B
CO3JIaHUM SHEPro- u pecypcocoeperaromnux rexHonoruii (ITK-8).

3namp:

e OcHOBHBIE HOPMATUBHBIE TPEOOBAaHMUS K KaueCTBY OUMCTKH BOJBI B  Pa3IMYHBIX
chepax NpUMEHEHUS M yMETh HaWTU MOJHBIA NepedeHb coBpeMeHHbIX TpeOoBaHuil (I'OCTHI,
OCTps1, ®apmaxonelinbie crate, GMP 1 npyrue nureparypHble HCTOYHHUKH.

° Meroas! aHaIA3a COACPKALUXCS B IPUPOJHOU BOJE OCHOBHBIX IIPUMECEU U OLIEHKHU
JIOCTOBEPHOCTH aHAJIN3a.

. [lepeueHb HCMONB3YEMBIX PEAreHTOB U «XUMHU3M» OTHENBbHBIX  IPOIIECCOB,
UCTIOJIb3YEMBIX B CUCTEMaX MOJATOTOBKH U OYUCTKH BOJIBI.

e OcoOeHHOCTH TpPHUMEHEHHMsS M3YYEHHBIX paHee M B JaHHOM Kypce METOJIOB
TEXHOJIOTMYECKOI0 pacyeTa OTAEIbHBIX CTaIUi B KOMIUIEKCHON CUCTEME OUYHUCTKU BOBI .

. [Ipenensl ocyliecTBIEHUsI OTJEIbHBIX METOJ0B OUHUCTKU (AHANa30Hbl YCTOMUMBOI
paboThl B 3aBUCUMOCTH OT BUJa U KOHLIEHTPALUU IPUMECEH. )

° Tumbl W KOHCTPYKTHUBHBIE OCOOCHHOCTH OCHOBHOTO W BCIIOMOTAaTEIHHOTO
000pyA0BaHUs, IPUMEHSAEMOTO Ha CTAIUSIX OUUCTKU

e THUMOBBIE TEXHOJIOTMUECKUE CXEMbl KOMITJIEKCHBIX CUCTEM OYUCTKH, UCTIOIb3YEMBIX
B PA3JIMYHBIX OTPACISAX POMBIIIIEHHOCTH.

Ymemo

. Ha ocHoBaHMM IIPOTOKOJIA aHAIW3a COAEPXKAHUS NPUMECEN B UCXOAHOM CMECH U
TpeOOBaHUI K KAYECTBY OUUCTKU MPETIOKHUTh:

. -TexHOMOTNYECKYI0 CXeMY KOMIUJIEKCHOW CUCTEMBI OUHCTKH,

° [TogoGpaThk coOTBETCTBYIONIEE 00OPYNOBaHHE U (DUIBTPOBATBHBIC MATEPUATIBI IS
KaXJI0M CTaluu OYUCTKH,

e Paccuntare  rabGaputbl = 0o0OpynoBaHHs, OOBEMBI  3arpy30K  3€PHHCTBIX
(bUITBETPOBANBHBIX MAaTEPUAJIOB, a TAKXKE TPeOyeMoe KOJIMYeCTBO (GUIBTPYIOMUX (00BEMHBIX ) HITH
MEMOpPaHHBIX JJIEMEHTOB;

. ITonobpate Hacockl, TpyOonpoBoibl, apmatypy u Kull 11 ynipaBnenus npoueccom
OUHUCTKH.

Bnaoemy

° MeTtogaMu  KOJIMYECTBEHHOIO aHajN3a OCHOBHBIX NpUMeEcEH, coaepiKallluxcs B
IPUPOJIHOM BOJIE M MPUEMaMH OIIEHKU JOCTOBEPHOCTH aHAIH3a.

e OKCIIEpUMEHTAIbHBIMU ~ METOAAMU  MCCJIEOBAHUS  CEJIEKTHMBHOCTH MEMOpaH;
CTENEHM W3BJCUEHUS TMPU UCIHOJIb30BAHUU 3E€PHUCTBIX (UIBTPOBAIBHBIX MaTEpPHAJIOB;
napameTpoB (hUIBTPOBAHUS; KOJUIOMIHOTO HHIEKCA.

e MeTogoM IOCTPOEHMSI TEXHOJOTMYECKMX CXE€M JJIs pPa3jIMYHBIX OTpaciei
MIPOMBIIIJIEHHOCTH.

3. KpaTkoe copepkanme Iy CHUNITHHBI

1. Bgeoenue.



[Ipumeps! HapyIIeHUs! TPUPOIHBIX SKOCUCTEM U BOSHUKHOBEHHS KPU3HCHBIX CUTYaIUil B
pe3yapTaTe aHTPONOTEHHOTO BO3ACHCTBUA. TEXHHMKO-’KOHOMHUYECKHE U  JKOJOTHMYECKHE
KpUTEpUH, 00yCIIOBIHBAIOIIHE «IKOJIOTU3ALIUION» TEXHUYECKUX perieHui u
MIPUPOIOTIOIB30BAHMS, POJIb MEMOPAHHBIX MPOIECCOB.

2. Teopemuueckue 0CHOBbL.

[IpuHUHMIBI CHMHTE3a TEXHOJIOTHYECKUX CXeM KOMIUIEKCHBIX cucteM ouuctku (KCO)
KUJKUX CMECeil Ha OCHOBE MeMOpaHHBIX TpoleccoB. JIByxypoBHeBas nporenypa cuaresa KCO -
pelieHue 3amad TOMOJIOTHM U KOHEUYHBIX COCTOSHHM MOTOKOB. CompspKeHHUE BHEITHETO M
BHYTPEHHETO MO OTHOIIEHUIO K MeMOpaHe MaccomepeHoca. BeiOop peKMMOB SKCILTyaTaluu
MeMOpaHHBIX cucTeM. O000IEeHNEe CXeM CEeKIIMOHUPOBAHUS: — aIlllapaTr — CEKIHs — CTYIEeHb —
KacKaJl.

3. Monumopune u Hopmamueul.

MeTtonuku aHanu3a npuMeceit 1 opopMIIEHHE ero pe3yibTaToB. TpeOoBaHMs K KaueCTBY
MpeBapUTEIIbHON OYMCTKU BOJHBIX PACTBOPOB MEped CTAIUSIMH OOpaTHOrO OCMOCa, HAHO-,
yIbTpa- M MHUKPOPUIBTpALMU: pacyeT MapaMeTpoB (QUIBTPOBAaHUS; pacyeT JIOMYCTUMBIX
KOHIIEHTpAIMi HEOPraHUYECKUX KOMIOHEHTOB, 00pa3yIOIIMX TPYIHOPACTBOPUMEBIE OCAJIKH Ha
MOBEPXHOCTH MEMOpaH.

TpeboBanus k kayecTBY 0uMCTKH BOAHBIX pacTBopoB (I'OCTsI, OCTHI, hapMakoneiinbie
CTaThH U Ap. HOPMATUBHBIE JOKYMEHTHI) B 3aBUCUMOCTH OT cpep MpPMEHEHUSI.

4. Ananu3z sa¢pgpexmuenocmu npoyeccod 6000n0020MOBKU.

OU3NKO-XUMUYECKHE OCHOBBI, METO/IBI pacyeTa, anmnaparypHoe oopmiIeHHe MPOLECCOB:
OUYHMCTKA OT JTUCTICPCHBIX U KOJIJIOUTHBIX YaCTHII, OUYUCTKA OT pacTBOpeHHBIX ra3os CI12, CO2, H2S
Y OpraHuKU; IeMUHEpaIN3allls BOJHBIX paCTBOPOB JEKTPOIUTOB HaHODUIbTpaluei, 00paTHBIM
OCMOCOM, HOHHBIM OOMEHOM M 3JIEKTPOJICUOHU3AIUEH.

5. Ananuz eapuanmoe mexHon02UUeCcKux cxem.

BonmononroroBka  asisi  MUKPOAJIEKTPOHUKH,  TEIUIODHEPTETUKH,  MEIUIUHBI U
(hapMaleBTHKY, MUIIEBON MPOMBIIIIEHHOCTH, MUTHEBOT'O BOJAOCHAOXKEHUS )

4. O0béM yueOHO# TUCHHILJIMHBI

VIl cemecTp
Buabl yueOHo# padoThI 3aq. e, Ax. qac.

O0mas TpyA10eMKOCTb 1M CHUIITTHHBI

4,0 144
10 y4eOHOMY ILIAHY
KonrakTHas pabdora: 1,8 64
Jlexruu (JIek) 0,9 32
[Tpaktuueckue 3anstus (I1P) 0,9 32
CamocrositesibHas padora (CP): 1,2 44
KonTtposnbHbie paboThl 0,2 8
W3yueHue pa3ienoB AUCHUILIMHbI 1,0 36
Bua nTOroBoro KOHTPOJIsi: YK3aMeH 1,0 36

VIl cemecTp
Biabt yueonoii padorei 3au. e. AcTpoHOM. Hac.

Oo0masi Tpy10eMKOCTb JUCHUILTHHBI

4,0 108
10 y4eOHOMY ILIAHY
KonrakTHas pa6ora: 1,8 48
Jlexumu (Jlek) 0,9 24
[Tpaktuueckue 3anstus (I1P) 0,9 24




CamocrositesbHas padora (CP): 1,2 33
KonTtponbHbie paboThl 0,2 6
W3yuenue pa3fesioB AUCHUIIINHBI 1,0 27
Buj uToroBoro KOHTpOJIsi: YK3aMeH 1,0 27

AHHOTanus padoyeil mporpaMMbl y4eOHON JUCHUNJIMHBI
IIpoexTupoBanue 3Hepro- pecypcocoeperaromux XTC (b1.B.[[B.06.02)

1. LeJb AMCHUILIMHBI — CYIIECTBEHHOE PaCIIUPEHUE, CHCTEMATH3aIUs 3HAaHUH B 00JIaCTH
OpraHM3allMi U YIOpPaBICHUS pecypcaMd XHUMHUYECKHX IPOU3BOJICTB HAa NpHUMEpEe OOBEKTOB,
UCTIOJIb3YEMBIX TIPY BHIMIOJTHCHUH BBITYCKHON KBaTM(UKAIIMOHHON pabOTHI OakaiaBpa.

Jucuunnuna «KypcoBoil IpOeKT M0 MHHOBAIMOHHBIM MaTepHaiamy MO3BOJISIET OCBOUTH
OCHOBHBI€E TIOJIO’KEHUS CIEAYIOLIMX pa3/ieioB: KOMIUIEKCHBIN aHAIN3 U OLIEHKA LIEJIEl U peCypcoB
XUMHKO-TEXHOJOTHYECKOT0 TpOoIecca, HCIOIb30BaHUE METOAMYECKOTo oOecreueHus 3aaad
ONTHMHU3ALMU XUMHUKO-TEXHOJOTUYECKUX MPOLIECCOB B peCypcocOepekeHUH, OPraHn3allMOHHO-
SKOHOMMYECKHE U TEXHOJIOTHUYECKHE PACUEThl 00BEKTOB XMMHUECKON TEXHOJIOTUH, MHHOBAILIUA U
KOMMEpIHAIN3alHs B TEXHOJIOTUH, TECTHPOBAaHUE pa3pabOTOK s OueHKH 3¢pdexTuBHOCTH
UCTIOJIb30BaHUSI MHHOBAIIMOHHBIX MaTEpPUAIOB.

Henu n 3a7aun JUCHMILIMHBI JOCTUTAKOTCS C IIOMOILBIO:

— TEOPETUYECKOM M MPAKTHUECKON TMOATOTOBKM CTYAEHTOB B O0JacTH JHEPro- H
pecypcocOepekeHus] XUMUYECKUX, He(DTEXUMHUECKUX i OMOTEXHOJIOTUIECKIX MTPOU3BO/ICTB,

— MOJENMPOBAHUS OPTaHU3AIMOHHO-YIIPABIEHYECKUX U TEXHOJIOTMYECKUX MPOIIECCOB Ha
BCEX dTarnax XU3HEHHOTO MHUKJIA (YHKIIMOHHUPOBAHUS XUMUKO-TEXHOJIOTUIECKON CUCTEMBI,

— W3Y4YEHHUsS TMPHUHIUIIOB TMPOIECCOB HWHHOBAIMM M KOMMEpPIMAINU3allUd OOBEKTOB
XUMUYECKHUX OTpacied TPOMBIIUIEHHOCTH

— H3Y4YEHHMs MPHUMEPOB TMPAKTUYECKOW peau3alliud SHEPro- pecypcocOeperarmmmx
MPOLIECCOB XUMUKO-TEXHOJIOTMYECKUX CHUCTEM.

2. B pesyabraTe wu3ydyeHHsi AUCHMIUVIMHBI OOy4YamlolIuiicsi 1O mporpaMmme
0akajlaBpuaTAa J0JIKEH:

Oonaoamp CneayOMMUMU KOMIETEHIUSIMU:

— CMIOCOOHOCTH OCYIECTBIISATH TEXHOJIOTHUECKUH POIIECC B COOTBETCTBHHU C PETIIAMEHTOM
U HCHOJb30BaTh TEXHUYECKUE CpEACTBA JJs M3MEpPEHHs OCHOBHBIX IapaMeTpoB
TEXHOJIOTUYECKOT0 TPOIecca, CBOUCTB ChIpbst U npoaykiuu (I1K-1);

— CIIOCOOHOCTh Y4YacTBOBAaThb B COBEPIICHCTBOBAHWU TEXHOJOTHYECKHX IPOIECCOB C
MIO3MIIMI DHEPro- U pecypcocOepekeHusl, MUHUMH3AIUK BO3ICHCTBHS Ha OKPYKAIOLIYIO CPEIy
(I1K-2);

— CIOCOOHOCTH UCTIONB30BAaTh HOPMATHBHBIE IOKYMEHTEHI I10 KA4e€CTBY, CTAHAAPTU3ALUHU H
cepruduKayu npoaykToB u usgenuit (ITK-4);

— CIOCOOHOCTh BBIOMPATh TEXHMUYECKHUE CPEACTBA M TEXHOJIOTHUH, HAIpPABIICHHBIE Ha
MHUHHMH3AIHIO aHTPOITOTEHHOTO BO3ICHCTBHS Ha oKpy»aroinyro cpeny (ITK-5);

— CIIOCOOHOCTH MCIONIB30BAaTh AJIEMEHTHI HKOJIOT0-I)KOHOMHYECKOTO aHaJIM3a B CO3JaHUU
9HEpro- u pecypcocodeperaronux rexuonornii (I1K-8);

B pe3ynbrare uzyueHus: AUCIUIUIMHBI CTYACHT JIOJDKEH

3Hamp:

— TPUHIMUOBL CHUCTEMHOrO0 aHalM3a M WX NpUMEHEHHWE B 3ajladyax dSHEpro-
pecypcocOepekeHusi 00bEeKTOB XUMUYECKOM TEXHOJIOTHH;

—  QJIrOPUTMBI  TEXHUKO-DKOHOMHUYECKOro  aHanmu3a  3(PPEKTUBHOCTH  XUMHUKO-
TEXHOJIOTHYECKHUX CHUCTEM;

— CIOCOObl  MPEACTABIEHUS W  MHTEPHpPETAlMU  pe3yJbTaTOB  IPOLIECCOB
KOMMEpLHATN3allui THHOBALIMOHHBIX pa3paboToK;

— OCOOCHHOCTH TPUKIAIHBIX HHKEHEPHO-TEXHUYECKUX 3a/lad OOBEKTOB XUMUYECKOU
TEXHOJIOTHH.

ymemp:



— MNPUMEHATh METOJbl KOMMEPLMAIM3AMU Ha Pa3JIMYHBIX 3Talax >XU3HEHHOTO IUKJIA
XUMHUKO-TEXHOJIOTMUYECKUX CUCTEM;

— HCIIOJIb30BaTh COBPEMEHHOE METOJUYECKOe 00ecredeHHe TEXHUKO-DKOHOMUYECKOTO
aHaJIM3a MHHOBAIIMOHHBIX XUMHUKO-TEXHOJIOTHUYECKUX CUCTEM.

enademup:

— IPUHITUIIAMA MOJICIIUPOBAHUS XUMUKO-TEXHOJIOTUUECKHUX MPOIIECCOB;

— aNrOpUTMHUYECKUM M TPOrpaMMHBIM O0OeCleYeHHeM peLIeHUs OpraHU3alMOHHO-
YIPaBICHUYECKUX, TEXHUKO-IKOHOMUYECKUX U TEXHOJIOTUYECKUX 3a]1ay.

3. Kparkoe conepxxanue 1M CHUILIHHBI.

Brenenue.

OrnpeneneHne XUMHKO-TEXHOJIOTHYECKOTO MPOIlecca B COCTABE XUMHUKO-TEXHOJIOTHYECKOM
cuctemsl (XTC). Lenu u pesynabrarsl XTII. Mcnonb30BaHne METOJ0I0TMU CUCTEMHOTO aHAU3A.

Pa3paboTka opraHu3almOHHO-TEXHOJIOTUYECKON MOJEIH.

Onpenenenue 1eneil 1 pecypcoB XUMHUKO-TEXHOJIOTUIECKOM cucTembl. Kinaccudukarms u
XapaKTEPUCTUKU PECYPCOB XUMHUKO-TEXHOJIOTrHYecKoro npouecca B coctaBe X TC. HopmaruBHbie
u periiameHTupytomue aokyMeHtol. Ompenenenue stanoB XTC. Huxn [demunra. Xumwuko-
TexHosiornueckue mpoueccsl B cocrae XTC. [lekomnoszunus. OnpeneneHue NPUHLUIIOB
ynpasnenus XTII. @opmupoanue crpykrypHoit Moaenu XTC u XTIIL.

Pacuér u onieHka BIusiHUE PECYpCOB Ha PE3YJIbTAT XUMUKO-TEXHOJIOTMYECKOr0 MpoLecca.

Crenudukamust Texnonoruit. TexHonmorumueckue pacuétel XTII. TexHomormdeckue u
opranu3anoHHo-TexHudyeckre mnokazarenu XTC wu XTI  Onrumuzanus — XUMHKO-
TEXHOJIOTMYECKUX TpoieccoB. ONTUMHU3UPYEMblE M  ONTUMHU3HUPYIOIIUE TEPEMEHHBIE.
TexHomornueckne ¢ OpPraHU3allMOHHO-3KOHOMHYECKHE orpaHudyeHus. OpraHu3aldoHHO-
texHonornueckue nokazarenun XTIl m XTC. Ananus, xnaccudukanuss U OLIEHKA BIUSHUS
nokasatenied Ha pe3ynbrarbl (yHknuonupoBanus X TC. Kpurepunm sddexruBHOCTH (75
MHHOBAIIMOHHBIX MaTepuanoB B coctase XTC).

TexHUKO-2KOHOMUYECKHI aHanmu3 (PYHKIMOHHUPOBAHUS XHMHKO-TEXHOJIOTHYECKOTO
mporecca

B3anMHOe BiIMSHUE TEXHUKO-3KOHOMHUYECKHX, OPraHU3allMOHHBIX M TEXHOJIOTMYECKUX
noka3zareneid XTC (Ha mpuMepe HHHOBAIMOHHBIX MaTepuanoB) KoMmMeprmanusanus u Tpanchep
MHHOBALMOHHBIX TexHoJoTui. [IpakTrueckas peanusanus. AHaIN3 CPEACTB KOMMEPIUAIN3ALUN
texnonmoruii. KomruiekcHas onenka pecypcoB XTC kak (akTopoB KOMMEpIHATU3AIHHA |
TpaHcepa TEXHOJIOTUN ¢ y4ETOM HCIIOJIb30BaHUS WHHOBAIIMOHHBIX MaTepuasoB. Peammzanus
TEXHUKO-DKOHOMHYECKUX PEIICHNH WHHOBALIMOHHBIX TEXHOJOTHA

4. O0beM yueOHOH TUCHHILJIMHBI

VIl cemecTp
Buabl yueOHo# padoThI 3a. e Ax. e,

O0mas TpyA0eMKOCTb 1M CHUIITTHHBI

4,0 144
10 Y4eOHOMY ILIAHY
KonTakTHas padora: 1,8 64
Jlexumu (Jlek) 0,9 32
[Tpaktuueckue 3ansitus (I1P) 0,9 32
CamocrositesibHas padora (CP): 1,2 44
KonTtpoapHbie paboThl 0,2 8
W3yyenne pa3aenoB AUCHUIIINHBI 1,0 36
Buja MTOroBOr0 KOHTPOJIS: SK3aMeH 1,0 36




VIl cemecTp
Biibt yueonoii padornt 3au. en. AcTpoHOM. Hac.

OO6masi TpyA0eMKOCTh TUCIHIIJIHHBI

4,0 108
10 y4e0HOMY IIAHY
KonTakTHas padora: 1,8 48
Jlexuu (Jlek) 0,9 24
ITpaktuueckue 3anstus (I1P) 0,9 24
CamocrosiTtesnnas pa6ora (CP): 1,2 33
KonTtposbHbie paboThl 0,2 6
W3ydeHnue pasienoB JUCIUTLUIMHBI 1,0 27
Bua uTOoroBoro KOHTpOJIsi: SK3aMeH 1,0 27

AHHOTaNUs padoyeil MPOrpaMMsbl AUCHUILIMHBI
Texnuko-3xonomuyeckuii ananus (b1.B.J1B.07.01)

1. Henab TMCHUNIHHBL:

JaTh CTYJIEHTaM IpeACTaBIeHUE U 3HAHUS O TEXHUKO-3KOHOMMYECKOM aHaJIH3e, MPEkIe
BCEro MPOEKTUPYEMBIX YCTAHOBOK W TPOM3BOJACTB PA3IUYHBIX OTPACIC MPOMBIILICHHOCTH,
UCIIOJIB3YIOUINX MEMOpaHHBIE MTPOLIECCHI pa3esieHus

2. B pe3yabrare wulyuyeHuss IMCHUIJIMHBI O0Y4YAlOIIUICS MO TMporpamme
0akajiaBpuaTa J0J/KeH

061a0emp CIEAYIONMMU KOMIIETEHIIMSAMU:

o CMOCOOHOCTh OCYIIECTBJIATH TEXHOJOTMYECKHH TMpOIlecC B COOTBETCTBHU C
perJaMeHTOM M HCIIOJIb30BAaTh TEXHUYECKUE CPEACTBA AJII U3MEPEHHs] OCHOBHBIX MapaMeTpoB
TEXHOJIOTUYECKOT0 TPOIecca, CBOUCTB ChIpbst U npoaykimu (I1K-1);

o CTIOCOOHOCTh YYacTBOBATh B COBEPIICHCTBOBAHMH TEXHOJIOTUYECKHX MPOIECCOB C
MO3UINI 3HEPro- U pecypcocOepekeHusl, MUHUMH3AIMKN BO3ICUCTBUS HA OKPYXKAIOIIYI0 Cpeay
(IIK-2);

o CIOCOOHOCTh ~ WCIIOJIb30BaTh ~ HOPMAaTHBHBIE  JIOKYMEHTHI IO  KaudecTBY,
CTaHaapTU3alMu U cepTrduKkanuu npoaykros u uznenuit (IK-4);

. TOTOBHOCTh OOOCHOBBIBATh KOHKPETHBIE TEXHUYECKHE PEIIEeHUs MPHU pa3padoTke
TEXHOJIOTUYECKUX MPOIECCOB; BEIOMPATh TEXHUUECKUE CPENICTBA U TEXHOJIOTUH, HAIIPABJICHHbIC
Ha MHHAMH3AIIAIO aHTPOTIOTEHHOTO BO3/IEHCTBHIS Ha OKpysKaroryto cpeay (ITK-5);

. CIOCOOHOCTh HMCHOJB30BAaTh 3JEMEHTHl JKOJIOr0-S5KOHOMHUYECKOTO aHallu3a B
CO3JIaHUM SHEPro- U pecypcocoeperaromux TexHooruii (ITK-8);

J CIOCOOHOCTh MPUMEHSTh COBPEMEHHBIE METO/bl HCCIEAOBAHUS TEXHOJIOTUYECKUX
NPOIECCOB W TMPHUPOAHBIX CpEll, HCIONb30BaTh KOMIBIOTEPHBIE CpPEACTBA B HAYYHO-
uccienoBareabckoi padore (ITK-14);

o CIIOCOOHOCTh MOJENUPOBATh JHEPro- M pecypcocOeperarouiye Mpouecchl B
npombituiearoctr (ITK-16).

3namo:

° METO/Ibl OM3HEC-TITIAHUPOBAHUS XHMHUKO-TEXHOJIOTHICCKUX TTPOU3BOJICTR;

° NPUHLUIBI  OpPTaHU3AllMM TPOU3BOJCTBA B XUMHUYECKOW TEXHOJOTHH H
OHMOTEXHOJIOTHH;

° METOJbBI MOJICIMPOBAHKMS ¥  ONTUMHU3ANWNA TEXHOJIOTHYECKHX IPOIECCOB

IMPOU3BOACTBA XUMHUYCCKUX BCUICCTB;



L4 CHUCTCMBI MMPOCKTUPOBAHHUA XUMHUKO-TCXHOJIOTHUYCCKHUX MPOLUECCOB U OTACIBHBIX
Y3JIOB U TEXHOJIOTUYECKOH CXCMBbI,

° TEXHOJOTHIO W OOIIME MPHUHIUIBI OCYIIECTBICHUS XUMHUKO-TEXHOJIOTHYECKUX
MPOIIECCOB;

° pa3IUyHBIE CIIOCOOBI PEKYNEPAIMKA M YTHIIU3AIIUU Ta30BbIX, JKUJIKUX W TBEPIBIX
OTXOJO0B MPOU3BOJICTBA XUMUUYECKHUX BEILIECTB;

Ymemn:

° WCIIOJIB30BaTh METOJIBI HCCIEAOBAaHUS M OMPEICICHUS IMapaMeTpOB XHWMHKO-
TEXHOJIOTHUECKHUX MPOIIECCOB;

° AQHAIM3MPOBATh B3aMMOCBS3b TEXHOJIOTHUECKHUX MapaMeTpoB M 3PPEKTUBHOCTH
mpoliecca U Ka4eCTBO MPOAYKIIHH;

° aQHAJIM3UPOBATh PE3YJIBTATHI HIKCIIEPUMEHTOB IO 33JJaHHBIM METOJIUKaM;

° aQHAJIM3UPOBATh PE3YJIBTATHI HIKCIIEPUMEHTOB.

Bnaoems:

° METOJaMU TEPMOJMHAMHYECKOTO aHaJIu3a MPOMBIIUICHHBIX TETUIOBBIICISIIONTNX,
TEIJIOUCTOB3YIOIIMX U TEIIOCUIIOBBIX YCTAHOBOK;

° METOIaMH onpeeseHus TUAPOANHAMUYECKUX XapaKTEPUCTUK u
TUAPOINHAMUYECKON CTPYKTYPBI IIOTOKOB;

° METOJaMH COCTAaBJICHUS TEIUIOBBIX W MaTEPHAIBHBIX OalaHCOB XUMHUYECKHUX
anmnapaToB M YCTaHOBOK;

° METOaMHU KHHETUYECKOT0 aHalln3a U MOJICTUPOBAHUS XUMUUECKUX PEAKTOPOB;

° METO/JaMH pacyeTa TEIJIOBBIX, MACCOOOMEHHBIX M PEAKIMOHHBIX amnmapaTroB U
ONpEJIETICHUSI UX OCHOBHBIX pa3MEpOB;

° METOJIJaMHU BBIOOpa W pacyera anmapaToB AJs OYHCTKH JO HEOOXOAMMOTO YPOBHS
CTOYHBIX BOJI M TA30BBIX BHIOPOCOB MPEANPUITHI XUMHUUECKOM OTPACIIH.

3. KpaTtkoe cogep:kanue TUCHUIIMHBI

1. Obwue sonpocwvl

TeXHUKO-DKOHOMUYECKUI aHanu3 ACUCTBYIOIIUX U IPOEKTUPYEMBIX IPOU3BOICTB.
[TonsiTne 00 MHBECTHMLIMOHHOM MpOeKTUpoBaHWHU. Da3bl LUKIA MPOEKTa. bU3HEc-TUIaH U ero
pasznensl. HayuHble, TexHHUueckue M mnpodeccuoHanbHble TpeOOBaHHS K MPOEKTAHTY. YYer
COLIMAJIbHBIX, MOJIUTUYECKUX U SKOHOMUYECKUX aCIEKTOB MIPHU pa3pabOTKe MPOEKTOB. DJIEMEHTHI
n300peTaTeNbcTBA B TEXHUYECKOM  MPOEKTUPOBAHMM, METOJbl  Pa3BUTHS  HAaBBIKOB
u3o0peTaTenbcTBa. MIH)KeHepHbIN aHallu3 U IPUHATHE.

2. MemoOobl mexHuKo-3KOHOMUYECKO20 aHAIU3A

Uccnenoanue onepanuii. [lenesas ¢pynkuus. MHOorokputepuaibHas 3anada. [lonsarue o
METOJIE HEOIIPEIEICHHbIX MHOXMTenel Jlarpamka. BapualoHHOe HCYHMCIIEHUE, JIMHEHHOE,
HEJIMHEHHOE U JUHAMHUYECKoe porpaMmmupoBanue. OnTuMu3anusi, KpuTepUu ONTUMU3AIIH.

3. OcobenHocmu npuMeHeHUss UHICEHEPHO20 U MeXHUKO-IKOHOMUYECKO20 aHAIU3a
OCHOBHBIX NPOYECCO8 XUMUUECKOU MEXHOI02UU

I'mppaBnuueckne W ruApOMEXaHUYECKHE NPOILECCHl. PacdueT ONTHMMAalbHBIX JUAMETPOB
TpyOomnpoBooB. Pacuer u BBIOOpP HAacOCOB, KOMIIPECCOPOB, BEHTHJIATOpOB. Pacuer u BBIOOp
(GUIbTPOB, LUKIOHOB, OTCTOWHUKOB, eMKocTell. TernmooOMeHHbIE MpoLecchl U 000pyAOBaHHE.
Pacuer TemmooOMeHHOHM ammapaTypbl. MaccooOMEHHBIE TIpoIlecChl W ammapaTthl. Pacder
MaccoOOMEHHOH ammaparypbl. BbIOOp ONTHMaiIbHBIX KOHTAKTHBIX 3JEMEHTOB C YYETOM HX
3¢ (HEeKTUBHOCTU U CTOMMOCTH, radapuTOB anmnapara. XuMHUYECKHEe U OMOXUMUYECKUE PEAKTOPHI.
Pacuet u BbIOOp peakTopoB. OnTHUMH3AIUS 00beMa €IUHUYHOTO PEAKTOpa C YUeTOM 3aJaHHON
IPOU3BOJUTENBHOCTH MPOU3BOJCTBA, PACXOJOB Ha MepeMelIMBaHHE, TEMIOOOMEH, MPOLELyp
3arpy3KH U BBITPY3KH.

4. Texnuueckuii npoekm Kaxk pasoen Ouznec-niana

Dranel TexHu4yeckoro npoekra. Hayunoe o6ocnoBanue TII. MubopManmonHas Moaenb
TEXHOJIOIMH, aBTopckue mnpasa. [logroroBka k BeimonHeHuto TII. CocraBneHue poroeopa c



3aka3unkoM. COOp MCXOOHBIX JaHHBIX M CcOcCTaBieHHe TexHuueckoro 3aaanus (T3).
lNocynapctBennsie cranaaptel Ha T3.CHHTE3 XUMUKO-TEXHOJOTUYECKOW CXEMBbl MPOU3BOACTBA.
Mertoas! cunteza XTC. Iloctpoenue Giok-cxeMbl MPOU3BOJCTBA.MaTepuallbHbIH U TEMIOBOM
Oamancel mpou3BoiacTBa. Pacuer QoHma mNPOaOIDKUTEIBLHOCTH paboThl. Pacuer wacoBoi
POM3BOIUTENBHOCTH MO OJ10KaM cxeMbl. Pacuet u nonbop obopynoBanus. TexHonmornueckuii u
KOHCTPYKLUMOHHBI pacdyeT OCHOBHOTo obOopynoBanus. [logbop u moBepouHBI pacuer
BCIIOMOTaTeNbHOr0 000pyoBaHus. BbIOOp KOHCTPYKIIMOHHBIX MaTepuanoB. I'ocyaapcTBeHHbIE
CTaHJapThl Ha BBINIOJIHEHUE YepTeKel 000pyAOoBaHHA. ANNapaTypHO-TEXHOJOTHYECKas cxema
npousBoJicTBa. Pacuer u BbIOOp TpyOompoBomoB M apMarypbl. KoHTponb M aBTOMaTtu3zanus
NpOM3BOJICTBA. Pemenus mo oxpane Tpyna u TexHuke OezomacHocTd. Pa3paboTka HHCTPYKITHIA.
Crpourensnas yactb TII. Oxonoruueckas yacte TII. [IpuHATHE TEXHOTOIMYECKUX PEIICHUN 110
MeToJ1aM 00e3BpeKUBaHUS, YTHIIN3AMU U IOBTOPHOI'O UCIIOJIB30BaHUS OTXO/I0B.

5. Opeanusayuonnwiil nian kax pazoen busnec-niana

Onucanue NpeanpusiTUs, NPUHATHE PELICHWH MO0 OpraHU3allMOHHO-TIPaBOBOM QopMe.
VYcraBHOH (hOHI MpeANpUTHS, MECTO Pa3MELIeHUs MPEANPHUITUs. MUCCHS U L€ NPEIIpUATHSL.
Onenka obOecriedeHHOCTH pecypcamu. [lman mpowmsBoactBa. Pa3paboTka opraHuU3ariMOHHON
CTPYKTYPBI, PaCU€T YUCICHHOCTH NIEPCOHAIA, IPUHIUIIBI KaAPOBOM NONUTUKU. [IpuHATHE MEp O
oOecrieyeHHI0 0€30MaCHOCTH TPEANPHUATHA. DKOJIOTMYECKHH MEHEIKMEHT Ha MpPEIIpUSTHH.
[TpencraBnenne npoaykuuu npeanpusaTus. JKU3HEHHBIM LMK MPOAYKLUH, aBTOPCKHUE IpaBa.
[TnanupoBanne HUOKP na npeanpustuu. Obecnieuenune kadyectsa npoaykuuu. Mcenenoanue
pblHKA NpoayKiuu. Pa3paboTka MOJMTHKU 1IEHOOOpa3oBaHMs HA NPEANPUATHU. TakTHUYeCKHit
MapKEeTUHT MPOAYKUMHU. Pa3paboTka cXxeM TOBapOABIDKEHHS, OpraHU3alus peKkiamMbl. PUCKH Ha
BceX (pa3ax LUMKIA NpoekTa. BelsiBIeHME accopTHMMEHTa PUCKOB, X NpodunakThka. OueHka
BO3MO>KHBIX Pa3MepOB yObITKOB MPHU MPOSBICHUH PUCKOB.

6. Dunarcosvlll NIAH KaK pazoei OusHec-niana

3amaun  QuHAHCOBOTO IUIaHa. PacueT mMOTpPeOHBIX KamuTalbHBIX 3arpar. C(Cxema
(¢uHaHCHpOBaHUS NpoeKkTa. PacdyeT HPOTrHO3HOIO HSKOHOMHYECKOro OanaHca MpPOM3BOJCTBA.
Pacuer u3nepex Mpou3BOACTBA HA CTAMU AKCIUTyaTaluu. PacueT ce0ecTOMMOCTH TPOIYKITUH.
Omnpenenenue HeHbl NPOAYKIMH, PACYET BBIPYUYKHU OT peaau3aluy NpoayKuuu. Pacuer BelnuuHbI
npuOBLIH, IPUHITHE PELICHUH 10 ee pacnpeaeneHuto. OLeHKka 3KOHOMUYECKON COCTOSTEIbHOCTH
IPOEKTa: pacyeT PeHTa0eIbHOCTH, TOUKH 0€3yObITOUHOCTH, CPOKA OKYITAEMOCTH.

4, O0béM yueOHOI TN CHUIITHHBI

VIl cemectp

Buabi yueOHoli padoTnl

3au. en. Ak. 4ac.
OO6masi TpyA0eMKOCTh TUCIUIIJIMHBI M0 Y4€0HOMY MJIAHY 3,0 108
KonTakTHas padora: 1 36
Jlexumm (Jlek) 0,5 18
[Tpaxtuyeckue 3anstus (I1P) 0,5 18
CamocrositesibHas padora (CP): 1 36
Buja MTOroBOr0 KOHTPOJISI: dK3aMeH 1,0 36
VIl cemectp
Buabl yueOHol padoTsl 3au. ex. AcTpoHOM
. gac.
O0mas TpyA0eMKOCTh JMCHHUIIJIMHBI 10 Y4eOHOMY ILIAHY 3,0 81
KonTakTHas padora: 1 27
Jlekruu (JIek) 0,5 13,5
[Tpaktuueckue 3anstus (I1P) 0,5 13,5
CamocrositesibHas padora (CP): 1 27
Bua MTOroBOro KOHTPOJIfA: 3K3aMEH 1 27




AHHOTaNUsA padoyeil MPOrpaMmMbl AMCUUIIMHBI
Kommepunaau3zanus u Tpancdep nHHOBauMoHHBIX TexHosorni (b1.B./1B.07.02)

1. Hegp AUCHUIUIMHBI TIONIY4YEHHE CTyJAEHTaMU 3HAHUW B 00JACTH Pa3BUTHS
pecypcocOeperalonmx  XUMHUKO-TEXHOJIOTHYECKUX ~ CHUCTEM  Ha  OCHOBE  IPHUHLUIIOB
OpPraHM3allMOHHO-3KOHOMHYECKOI0 aHajlu3a JUIsl OpraHu3allid U YIpaBJICHHUS BHEIPEHUEM U
UCIIOJIb30BAaHUEM  MEPEJOBbIX  HAYYHBIX JOCTHXKEHMH B  0O0JIACTM  OpPraHU3allMOHHO-
YOPaBIEHYECKUX, TEXHUKO-3KOHOMHYECKMX M TEXHOJOTMYECKHX IPOIECCOB HAYKOEMKHX
IIPOM3BOJICTB HA BCEX 3Tallax KU3HEHHOTO IIMKJIA XUMUKO-TEXHOJIOTHYECKON CUCTEMBI.

Hucuunnunaa «Kommepumanuzanuss W TpaHcep HWHHOBALIMOHHBIX TEXHOJOTHUI
MIO3BOJIIET OCBOUTH OCHOBHBIE MTOJIOKEHHUS CIIEIYIOIINX Pa3/IeiIoB:

- MHCTUTYLMOHAJIBHONW MPUPOIBl SKOHOMHYECKOIO M OPTraHMU3allMOHHOTO OOEeCHedeHust
KOMMEpPILMATN3AMH1 HHTEIUIEKTYyallbHONH COOCTBEHHOCTH;

- 0COOEHHOCTEW MATEHTHO-JMUIEH3MOHHBIX CTPATETHH B IMPOLECCE KOMMEpPUIUAIU3ALUU
UHTEJUIEKTYaJIbHOM COOCTBEHHOCTH B Poccuu B yCIOBUSAX PHIHOYHBIX OTHOILICHHIA;

- 3KOHOMHUKO-TIPABOBOTO MHCTPYMEHTapHsi COBPEMEHHOI'O MEXaHHM3Ma MEXAYHapOIHON
OXpaHbl U KOMMEPLHAIU3ALUU UHTEIJIEKTYalbHON COOCTBEHHOCTH;

- BBEJICHUS B XO35HICTBEHHBI 000POT 0OBEKTOB HHTEIUIEKTYaIbHOW COOCTBEHHOCTH
Y UX KOMMEPUYECKOMY HCIIOJIB30BAHUIO B IIPEANIPUHUMATEIBCKON AESATEIbHOCTH.

Lenu u 3a1auu JUCHUIUIMHBI JOCTUTAKOTCS C IIOMOILBIO:

—  HCCIENOBAaHUMH  BO3MOXKHBIX ~ MEXaHM3MOB M (opM  KOMMepHMaIu3aluu
MHTEIJIEKTYaJIbHOU COOCTBEHHOCTH;

—M3y4yeHHs, OO0OOIIeHHs W aHaiM3a NpUMEHSeMbIX M BHeApseMmblx B Poccum dopm
KOMMEPLHMAIN3aUN HHTEJUIEKTYalbHOW COOCTBEHHOCTH M ONBIT 3apyOeXHBIX KOMIIAHUN B
JIaHHOM 00/1aCTH;

—M3y4YE€HHUs TPUMEpPOB NPAKTHUECKON peanu3anuyd Haubosiee pacHpOCTPaHEHHBIX
cTpaTeruil u GopM KOMMEpLUAIN3aLUU UHTEIIEKTYalbHON COOCTBEHHOCTH;

2. B pesyabrare wu3y4yeHusi AUCUMIUIMHBI oOO0y4dalwuuiicd 10 mporpamme
0akaJlaBpUAaTAa J0JIKeH:

Ooébnadamp cneayroNMMU KOMIIETEHIIUSIMHU:

CIOCOOHOCTh OCYILECTBIIATh TEXHOJOTHYECKUH MPOLECC B COOTBETCTBUU C PETIIAMEHTOM
M  HCHOJb30BaTh TEXHUYECKUE CpEeACTBAa JUII M3MEPEHHs OCHOBHBIX I1apaMETPOB
TEXHOJIOTMYECKOTro Mpolecca, CBOCTB chipbst 1 poaykimu (I1K-1);

CIIOCOOHOCTh y4acTBOBaTh B COBEPILICHCTBOBAHMM TEXHOJIOTMYECKUX IPOLECCOB C
HO3ULIMH 3HEPro- U pecypcocOepekeHusl, MUHUMM3AllUK BO3AEHCTBHUS Ha OKPY’KAIOLIYIO CPEy
(IIK-2);

CIOCOOHOCTh UCHOJIB30BaTh HOPMATUBHBIE JTOKYMEHTHI IO Ka4eCTBY, CTaHJApTH3ALMUA U
ceprudukaimu npoaykros u uznenuii (I1K-4);

TOTOBHOCTh OOOCHOBBIBaTh KOHKDETHBIE TEXHUYECKHE pEIIeHHs Ipu pa3padoTke
TEXHOJIOTUYECKUX MPOIIECCOB; BHIOMPATh TEXHUUECKUE CPEJICTBA U TEXHOJIOTUH, HAIIPABJICHHbIC
Ha MHHHMH3AIIUI0 aHTPOIIOTCHHOTO BO3/IeiicTBHS Ha oKpysxaroulyto cpeny (ITK-5);

CTIIOCOOHOCTh HCIIONIB30BaTh 3JIEMEHTHI HKOJIOT0-9KOHOMHUYECKOTO aHAINW3a B CO3AaHUU
9HEpro- u pecypcocodeperaronux rexuonornii (I1K-8);

CIOCOOHOCTh TNPUMEHSTh COBPEMEHHBIE METOJBI HCCICIOBAHUSA TEXHOJIOTUYECKUX
IIPOLECCOB W TPUPOAHBIX CPEl, HCIONb30BaTh KOMIBIOTEPHBIE CpPEACTBA B HAY4YHO-
uccienoBatenbckoit padore (I[1K-14);

CIOCOOHOCTh ~ MOJEIMPOBATH  3HEPro- M  pecypcocOeperaromiye IMpoLeccsl B
npombituiearoctr (ITK-16).

B pesynbrare n3ydeHuss AMCUUIIINHBI CTYJEHT TOJDKEH

3Hamb:



- KJIFOUEBBIC TIOHATHUS U OTpeIeJICHHs B 00JIaCTH KOMMEPIUATH3AIMH TEXHOJIOTHH;

- OCHOBHBIE ()OPMBI KOMMEPITHATN3AINH TEXHOJIOTHIA

- neiictBytoniye deaepanbHble, OTPACIeBbIe, PETHOHATHLHBIE HOPMATUBHO-TIPABOBBIC aKThI,
PeryIMpyoIIHe OLICHOYHYIO e TENbHOCTD;

- SKOHOMUKO-TIPAaBOBOM HMHCTPYMEHTAapUi COBPEMEHHOI0 MEXaHW3Ma MEKyHapOIHOM
OXpaHbl 1 KOMMEPIHATU3AIIUN UHTEIEKTYaIbHON COOCTBEHHOCTH;

ymemb:

- pemath OCHOBHBIE DSKOHOMHYECKHE BOIMPOCHI, KaCaloMMecs pa3IndHbIX (opM
KOMMEpLHATN3ALNU TEXHOIOTU;

- SKOHOMHYECKH OOOCHOBAaTh MPHUHATYIO K peanm3anuu (GopMy KOMMEPIHAIU3auN
TEXHOJIOTHH;

enademu:

- HaBBIKAMHM aHaJu3a pPbIHKA C LEJbI0 MaKCUMaJIbHO BBITOJHOM KOMMEpLHAIU3ALNN
TEXHOJIOTHIA;

- HaBBIKaMU OTIpe/IeNIeHUs] TaTeHTOCIIOCOOHOCTH U300PETEHUS;

- HaBbIKAMHU MOATOTOBKM JOTOBOPOB O CO3JaHUM U (MJM) Meperade TEXHOJIOTHH,
JOTIOJTHUTEIBHBIX COTJIAIIEHUN K HUM, IPETEH3UM 110 UX UCIIOTHEHUIO.

3. KpaTkoe coaep:kanue IUCHUIINHBI.

Henu u 3agaun kypca. Pois chepsr HUOKP B coBpeMeHHOM SKOHOMUKE. .

Teopernueckre  OCHOBBI ~ KOMMEPLMAIU3AIUU  PE3YJIbTATOB  HHTEIUIEKTYaJbHOM
JeATETbHOCTH

Kpatkwnit 0030p MHPOBOTO OIIBITA KOMMEPLIHAIU3AINN HAYKOEMKHUX
pecypcosHeprocOeperanmx TeXHOIOTui. BrIOOp HAayyHO-TEXHHUYECKON MOIUTHUKUA C YYETOM
OpPTraHU3aIMOHHO-TEXHOJOTHUECKUX  OcoOeHHocTell  oTpacieil. OOmas  XapaKTepUCTHKa
COBPEMEHHBIX BBICOKHX TexHOJIOTHi 1 HaykoeMknx HMOKP B xumudeckoit u HehTeXuMHUIeCKOn
MPOMBIITUIEHHOCTH.

HaykoeMkue TeXHOJIOrMM B XUMHUYECKOW OTpacin

Ornucanne TEXHOJIOTUH M aHAJIM3 €€ TEXHUYECKOT0 YPOBHs. DTarnbl KOMMEpPIHAIA3AIUN
TEXHOJIOTMM.  MeTogoJIorusi ~ SKOHOMHYECKOM  OLIEHKM  TEXHOJIOTMYECKUX  PELICHUU
WHHOBAlIMOHHOTO XUMHUYECKOTO MPOU3BOJICTBA. [IpoekTrpoBaHre HHHOBAIMOHHOW XHWMHKO-
TEXHOJIOTHYECKOU CHUCTEMBI.

Copnepxanue crpareruii 1 GopM KOMMEPITUAIU3AINHA TEXHOIOTHIA

@opmbl U pakTOpbl KOMMEpIHAIU3AUKU TeXHoNorul. IlaTeHTHO-IHIIEH3MOHHBIE
CTpaTErvH MPH Pa3INIHBIX (opMax KOMMEPIHATN3ANN TEXHOIOTHI. OCOOCHHOCTH MOITOTOBKH,
3aKJIIOUEHUS U PeaTu3allii JOTOBOPOB YCTYIKHU (OTUYKIEHUS ) TPAB U JTUIICH3UOHHBIX JIOTOBOPOB
0 MPEIOCTaBICHNUU IPAB HAa UCIIOJb30BaHUE TEXHOJIOTUH.

Oco0eHHOCTH KOMMEPIIMATU3aIlMU TEXHOIOTUN B HEPTEra303MMHYECKOM KOMILIEKCE.

OcHoBHbIe TpeOoBaHUS K 0(hOpMIICHUIO WHHOBANMNA. VIHHOBAIIMOHHOE MTPOCKTHPOBAHHE.
Peanu3anus mpyHIIMIIOB KOMMEPIIHAIU3alUY U TpaHC(epa TEXHOIOTHI Ha 00beKTaX XUMHUIECKON
TEXHOJIOTHUH.

4. O0beM yueOHOH TUCIHIJIMHBI

N VIl cemecTp
Buabl yueOHoii padoThI E— Ax. 180,
O0mas TpPyA0CMKOCTh JMCIHHILIMHBI 10 Y4eOHOMY IIAHY 3,0 108
KonrakTHas pa6ora: 1 36
Jlektuu (JIek) 0,5 18
ITpaktnueckue 3anstus (I1P) 0,5 18
CamocrosiTesnnas pa6ora (CP): 1 36
Buj MTOroBOro KOHTPOJIs: SK3aMeH 1,0 36




VIl cemectp
Buabl yueOHol padoTsI 3au. ex. AcTtpoHOM

. Jac.
O0mas TpyA0eMKOCTh JMCHHILIMHBI 110 Y4eOHOMY IIAHY 3,0 81
KonrakTHas pa6ora: 1 27
Jlekiuu (JIek) 0,5 13,5
[Tpaktuueckue 3anstus (I1P) 0,5 13,5
CamocrositesibHas padora (CP): 1 27
Bua uTOroBOro KOHTpOJIsi: SK3aMeH 1 27

AHHOTanus padoyeil NPOrpaMmsbl y4eOHOH AUCHUILIMHBI
Conpsi:xkennbie MmemOpannbie npoueccsl (b1.B./1B.08.01)

1. eab AUCHUNIMHBI:

(hopMupoBaHME 3HAHUMN I PEIlIeHUs] HAyYHBIX U MPUKJIAJAHBIX 3a/1a4 110 pa3pabdoTKe U
peanu3aiy YHePro- U pecypcocOepekeHus MMyTEM HHTETPALUU COMPSKEHHBIX MEMOPaHHBIX
IPOLIECCOB U TPAIUIIMOHHBIX [TPOLIECCOB Pa3/IEICHUS B XUMUUECKON TEXHOJIOTUU, HEPTEXUMUU
¥ OMOTEXHOJIOTUH.

2. B pesyabTare u3yYeHUs: AUCHUILUIMHBI O0Y4YAKOILIMICA 10 NporpaMmme
0akajiaBpuaTa J0JIKEH

0671a0emsb CIENYIOMNMU KOMIETEHIIUSIMHU:

o CIIOCOOHOCTh OCYILECTBJISATh TEXHOJOTHYECKHI TMpolecc B COOTBETCTBUU C
pEerJaMeHTOM M HCIIOJIb30BAaTh TEXHUYECKUE CPEACTBA U1 M3MEPEHMs] OCHOBHBIX IapaMeTpOB
TEXHOJIOTHYECKOTO MPOIECcca, CBOMCTB ChIphbs U npoaykuuu (ITK-1);

o CIOCOOHOCTh y4acTBOBAaTh B COBEPILIEHCTBOBAHMHM TEXHOJIOTMYECKUX MPOIECCOB C
NO3UILIMI PHEPro- U pecypcocOepeskeHusi, MUHUMH3AlUU BO3ICHCTBHS Ha OKPYKAIOUIYIO CPEIy
(I1K-2);

o CIIOCOOHOCTh ~ HWCIONB30BaTh  HOPMATHUBHBIE  JOKYMEHTHI 10  KadecTBy,
cTaHaapTu3almu u ceprudukanyu npoaykros u uznenuit (I1K-4);

o TFOTOBHOCTh OOOCHOBBIBaTh KOHKPETHbBIE TEXHUYECKHE PEIIEHUs NMpH pa3padoTke
TEXHOJIOTUYECKUX MPOILIECCOB; BHIOUPATh TEXHUUECKUE CPEJICTBA U TEXHOJIOTUH, HAIIPABJICHHbIE
Ha MUHUMH3AIMIO aHTPOIIOI€HHOTO BO3ACHCTBUS Ha oKpyskaroryio cpeay (ITK-5);

o CIIOCOOHOCTh HCIIOJIB30BATh AJIEMEHTHI HJKOJIOr0-3KOHOMUYECKOTO0 aHajiu3a B
CO3JIaHUM PHEPro- u pecypcocoeperaroniux rexHonorui (I1K-8).

3uamo:

. MIPUHIIMIIBI pa3pabO0TKU MPOLECCOB U TEXHOIOTHUECKHUX CXEM;

. crenu(puKy KOHCTPYKIIHMI anmnapaToB U yCTaHOBOK;

. BIUSHUE  TEXHOJIIOTMYECKUX  MapaMeTpoB  HAa  TEXHUKO-DKOHOMHUYECKHE
XapaKTEepPUCTHKHU;

Ymemos:

. 000CHOBAaHHO BBIOMPATH PAIMOHAIBHBIE TEXHOIOTUYECKUE MPOIIECCHI;

° pacCcUUTHIBATh alMapaThl ¥ TEXHUKO-9KOHOMHUYECKYIO 3()(heKTHBHOCTE;

Bnaoems:

° HaBbIKaMU pa3padOTKH TEXHOJOTHUYECKHX CXEM.



3. Kparkoe conep:kanue q1uCHUNINHBI

Ilepsanopayus (ucnapenue uepes memobpamy).

Tepmunosnorus. Mctopus pazputus. O01ue npuHIUNbI pa3padoTKy. 3aJauu pa3aeieHus,
TUNBl U CIIOCOOBI MPOBEAEHUS, BapUaHTBl almapaTypHOro oQopmieHHs. XapaKTepUCTHKH
s dexTuBHOCTH pazaeneHus. [IpuHIMOB BEIOOpa MEMOpaH W MaTepHajoB UIi MeMOpaH H
crocoObl ux Moauukanuu. MexaHusMm u  ¢akTopbl, omnpeaensonme 3PEHEeKTUBHOCT
paszeneHus: NpUpoda M COCTaB pa3AEIAEeMOM cMecH; TeMIlepaTrypa; TOJIIMHA MEMOpaHBI;
BHEIIHeAU(DPy3MOHHBIE CONPOTUBIIEHUS M OCTATOYHOE JaBJIEHHE 10 MeMOpaHoH. Metossl
UCCJIEIOBAHMSI U pacuera, NMPUMEpPHl MPAKTUYECKOTO NPUMEHEHUS M MX aHallu3, TEXHUKO-
9KOHOMMYECKHE TIOKA3aTEIH.

Membpannas oucmuansyus.

Tepmunonorus. Hcrtopust pa3Butusa. XapakTepUCTUKH 3(P(PEKTUBHOCTH pa3fieneHHUs.
BapuaHTsl peanu3aniii ¥ UX COIMOCTaBJIeHHE. MeMOpaHbl: MaTepHallbl U CIIOCOOBI MOJTYYECHUS;
CTpYyKTypa nop. Mexanuzm. @akTopsl, ONpeaesoe 'HIpoANHAMIUECKUH U TEIIOBOM pexXUM
B HAallOPHOM U JPEHAKHOM KaHajlax, TEIUI0O — M MacCOlEepeHOC uepe3 MeMOpaHy: JaBJICHUE,
TemIeparypa, NpUpoJa M KOHLEHTpalMs pa3fenseMod XHUIKOCTH (KalWIISpHbIE SBICHHS);
IOBEpPXHOCTHO-aKTUBHbIE  BemlecTBa. MeToapl  HCCIeoBaHUS M pacyera, MpUMEpbl
HPaKTUYECKOI0 MPUMEHEHUS U UX aHAJIN3, TEXHUKO-?)KOHOMHUYECKHE [TOKa3aTeH.

Membpannwviti kamanuz (MK) u membpannwvle peaxmopwt (MP).

Tepmunonorust. Kmaccudpukanus. HMcropuss passutus MK. Tumsl mMeMOpaHHBIX
KaTaJIn3aTOPOB: MOHOJIUTHBIC; METANIMYeCKUue MeMOpaHbl; OKCHAHBIE MeMOpaHbl, HWOH-
NpOHMILIaeMble MEMOpPaHbl; IOPUCTHIE, LEOJUTHbIE MEMOpaHbl; KOMIIO3UTHBIE; CHCTEMBI
Katanmuzatop — MemOpana. Koncrpykumu MP: ¢ MeraqummyeckumMu MeMOpaHamu; C
METAJUIOCOACPKAMMHA ~ MEMOpaHHBIMH ~ KaTaJnW3aTopaMM  Ha  Pa3IMYHBIX  HOCUTEISX.
[IpeumymiecTBa npoBeeHUsT KaTalUTHYECKUX peakuuid B MP. Peakuum ¢ ucnonb3oBaHueM
MEeMOpaHHBIX KaTaJM3aTOpPOB: TUAPUPOBAHME U JETHAPUPOBAHME; IPOLECCH IOIYYECHHUS
BOJIOPO/JIA - KOHBEPCHSI BOASHOTO ra3a; MapoBoi puOpMHUHT METaHa; CyXOol pu(GOpPMUHT METaHa;
HapUyalbHOE OKUCIIEHHE METaHa; MapoBOW PUPOPMHMHI METAHOJIA; OKUCIUTEIbHBIH MapoBOH
pUGOPMHHT MeTaHOJIa; TapoBOi puopMUHT dTaHoNa. MeTo bl nccnenoanus MK u pacuera MP.
[Tpumepsl npakTHyeckoro npuMeHeHus MP 1 ux aHanu3, TEXHUKO-3KOHOMHUYECKHE MTOKa3aTeH.

Membpannwiii 6uopeaxmop.

Tepmunonorus. Cnocobbl peanu3auuu. JlMHaMUKa pPa3BUTUA U CYILECTBYIOLIEe
nosioxkeHue. [lpunnun pabotel. MeMOpaHHbIe MaTepHUalibl U WX CBOMCTBA. TE€XHOJIOTHYECKHE
aCleKThl: CHW)KEHUE BIIMSHUS KOHIEHTPAlMOHHOM MOJsApHU3allii; MPOMBIBKA/OUYUCTKA U
XHUMHYECKasi pereHepanusi MeMOpaH; peKUMBbI/PETJIaMeHThl PabOThI; CIOCOObI ONTHMHU3AIIUH.
[TprMepbl TEXHOJIOTUYECKUX CXEM, UX aHAJIN3 U pacyer.

Membpannvie kKonmakmopbi.

Tepmunonorus. cropust pazputusi. OKCUTEHATOPBI KpOBU. MeMOpaHHbBIE OKCUTEHATOPHI:
TEKyIiee COCTOSIHUE M  TEPCIeKTUBBL. ~ MeMOpaHHBIE  KOHTAKTOPBI:  Ta3-)KHIKOCTD;
AKHJIKOCTB/>)KUIKOCTh; C U3MeHeHHeM (ha3. [IpuMepsl TEXHOJOTHUECKUX CXEM, UX aHAJIU3 U pacuer.

Tonausnvie anemenmst (103).

OCHOBHBIE HCTOYHUKU JHEPruu. XUMHUYECKHE HMCTOUYHUKU TOKa, TD: IIEJIOYHBIE; C
OpSMBIM OKHCJIIGHHEM METaHOJa; C AJIEKTPOJIMTOM M3 paciuiaBa KapOoHaTa JHUTHS W HATPUS;
¢dochopHOKHUCTBIE; C TPOTOHOOOMEHHOW MeMOpaHOil; oOpaTuMBble; C TBEPABIM JIEKTPOIHUTOM.
MemOpanbl 1 MeMOpaHHbIe MaTepHralibl. Chepbl IpUMEHEeHUs, TEXHUKO-9KOHOMHUECKUE aCTICKTHI.

4. O0béM y4eOHOI TN CIUTITHHBI



VIl cemecTp
Buabl yueOHo# padoThI 3au. ex. Ax. 1ac.

OO6masi TpyA0eMKOCTh TUCIHIIJIHHbI

3,0 108
10 y4e0HOMY IUIAHY
KonrakTHas padora: 1,5 54
Jlexumnm (JIek) 0,5 18
ITpaktrueckue 3anstus (I1P) 1 36
CamocrosiTesnnas padora (CP): 0,5 18
Buja uTOoroBoro KOHTpOJIsi: 5K3aMeH 1,0 36

VIl cemecTp

Biabt yueonoi padorei 3au. en. AcTpoHOM. Hac.

Oo0masi Tpy10eMKOCTb JUCHMILIHHBI 30 81

10 y4eOHOMY IIAHY ’

KonrakTHas pa6ora: 1,5 36
Jlekiuu (JIek) 0,5 13,5
[Ipaktrueckue 3anstus (I11P) 1,0 27
CamocrosiTesnnas padora (CP): 0,5 13,5

Bua uTOroBOro KOHTpOJIsi: SK3aMeH 1,0 27

AHHoTanus padoyeil mporpaMmMbl y4eOHOH AUCHUIINHBI
Texnousorus 3amutel oT kKoppo3uu (b1.B./1B.08.02)

1. Heab aucUMNIMHBI — TMPUOOPETEHHE CTYIAEHTAaMHM 3HAHUU A7ii OOOCHOBAaHUS U
peanu3anyy peleHuid pu BHIOOpe KOHCTPYKLIMOHHBIX MaTEPUAJIOB IPH U3TOTOBJICHUH U 3alllUTe
OT KOpPpO3UHU 000pYy10BaHUS XMMUYECKUX MPOU3BOJICTB.

3anaya AMCUMILIIMHBI — JaTh OCHOBHBIE 3HAHUS 110 IPAKTUYECKU BCEM U3BECTHBIM METOAAM
3alMThl METANTHYECKUX TOBEPXHOCTEN OT KOPPO3UH.

2. B pesyabrare wu3y4yeHusi AMCUMIUIMHBI O0y4YalUuiicd 10 MNporpaMmme
0akaJjlaBpUAaTa J0JIKeH:

Oobnadamp cnegyromMMU KOMIETEHIUSAMMU:

- CIHOCOOHOCTBIO OCYLIECTBJISITH TEXHOJIOTMYECKUH TMPOLEeCC B COOTBETCTBUH C
pEerJaMeHTOM M HCIIOJIb30BATh TEXHUYECKUE CPEACTBA JJI1 M3MEPEHMsI OCHOBHBIX IIapaMeTpOB
TEXHOJIOTHYECKOTO MPOIECcca, CBOMCTB ChIphbs U npoaykuuu (ITK-1);

- CIOCOOHOCTBHIO YYacTBOBATh B COBEPIICHCTBOBAHUHM TEXHOJOTHMUECKUX IIPOLIECCOB C
HO3ULIUI 3HEPro- U pecypcocOepekeHusl, MUHUMM3ALUN BO3AECHCTBHUS Ha OKPYKAIOLIYIO0 CPELy
(IIK-2);

- CIIOCOOHOCTBIO UCIOJIb30BATh HOPMATUBHBIE JOKYMEHTHI 10 KaYECTBY, CTaHIAAPTU3ALUU
U cepTuduranum npoaykroB u usaenuit ([1K-4);

- TOTOBHOCTHIO OOOCHOBBIBATh KOHKPETHBIE TEXHHUYECKHE pEIIECHUs Mpu pa3paboTke
TEXHOJIOTUYECKUX MPOIIECCOB, BEIOMPATh TEXHUUYECKUE CPECTBA U TEXHOJIOTUH, HAIIPABICHHbIE
HA MUHHMH3AIMI0 aHTPOTIOI'€HHOT0 BO3ICHCTBHS Ha OKpyxaromlyto cpeny (ITK-5);

- CIIOCOOHOCTBIO UCTIONIB30BATh 3JIEMEHTHI AKOJIOT0-9KOHOMUYECKOTO aHAIN3a B CO3TaHUN
9HEpro- u pecypcocoeperaronux rexuonorui (I1K-8).



B pesynbrare u3ydeHus: AUCHUIUIMHBI CTYACHT OakajaaBpuaTa JOJKEeH:

3Hamy:

- 0011Me CBEICHNUS O COCTOSIHUM U U3MEHEHHH CBOMCTB KOHCTPYKIIMOHHBIX MaTepHalioB B
YCIIOBUSX XUMUYECKUX ITPOU3BO/ICTB;

- OCHOBHBIE HCTOYHUKN KOPPO3MOHHOT'O BO3/ICHCTBUS HA KOHCTPYKIIMOHHBIE MAaTEPHUAIIbI B
YCIIOBUSIX XMMHUYECKUX IMPOU3BOJCTB, UX KAYECTBEHHbIE U KOJINYECTBEHHbIE XapaKTEPUCTUKH,
METO/bI U CIIOCOOBI MPOTHO3UPOBAHUS HAZE)KHOCTH XMMHUYECKOT0 000PYI0BaHUS U TIOCIEICTBUIA
KOPPO3UOHHOTO BO3JICHCTBUS;

- METO/IbI 3aIUTHI OT KOPPO3HH;

- KOHLIETIIMIO KOMIUIEKCHOTO 00€CIeUeH sl 3allIUThl MAaTEPHAIOB OT KOPPO3HUH.

ymemp:

- OLEHUTh XapakTep BIUSHUSA OKpYXalollel WM NPOU3BOACTBEHHOM Cpelabl Ha
3aKOHOMEPHOCTH T€YEHHSI KOPPO3HMOHHBIX IIPOLIECCOB;

- BBIOpaTh KOHCTPYKLMOHHBIN MaTepua;

- pa3paboTaTh KOMIUIEKC MEPONPHUATUI MO 3aIIUTE METAIJIOB OT KOPPO3HH;

- 00OCHOBaTh KOHCTPYKIMIO ammapara M KOMIUIEKC MEpPONpUATHH M0 3alluTe
000pYy/I0BaHUS U TPAHCIIOPTHBIX KOMMYHHMKALIUN OT KOPPO3MOHHOTO BO3AECHUCTBUS OKpY KaroIien
Cpensbl.

enaoemn:

- pa3IMYHBIMU CTIOCOOAaMU 3aIUTH MATEPUAIOB OT KOPPO3UOHHOIO PAa3pyIICHHUS;

- JaHHBIMH O KOPPO3HOHHBIX XapaKTEPUCTUKAX METAJUIOB U CIUIABOB;

- JaHHBIMH, TIO3BOJIIIONIMMH  BBIOpaTh  HeoOXogumoe  oOOpyIOBaHHE U
KOPPO3MOHHOCTOWKHMM MaTepHuall AJIsl €r0 U3rOTOBJICHNUS.

3. KpaTkoe coaep:kanue JIUCHUIINHBI.

Bsenenue. PannonaneHoe IIPOTUBOKOPPO3UOHHOE KOHCTPYHPOBAHHUE.
[IpoTHBOKOPPO3NOHHOE JIETUPOBAHUE.

Knaccudukanus m 0030p METOAOB 3alIUThl METAIIOB OT KOPPO3MM U OOOCHOBaHME
BbIOOpA METO/1a 3aLIUTHI.

3amuTa MeTaula OT KOPPO3UHU Ha CTauU MPOEKTUPOBAHUS U U3TOTOBJICHUS.

[ToBbIlIeHNE KOPPO3HMOHHON CTOMKOCTH MeTajula IyTeM HW3MEHEHHS (U3NYECKOTO U
¢dazoBoro coCTaBa: IIPOTUBOKOPPO3UOHHOE JIETUPOBAHHUE, IIPOTUBOKOPPO3UOHHOE
paduHUpOBaHUE, TEPMOOOPAOOTKA.

3ammra oT KOppo3uu 00paboTKON cpebl

VY nanenue arpecCUBHBIX KOMIIOHEHTOB, TOHMKEHUE KOHIIEHTPAIMY OKUCIUTENEH

Wuruburopsl koppo3uu. Onpenenenune, kiaccupukanus, MEXaHu3M AeUCTBUS (MEXaHU3M
NacCHBallM W WHTHOMPOBaHMA) H  OOJIACTH TPUMEHEHHS HMHTHOUTOPOB  KOPPO3UH.
Heoprannueckne HMHruOUTOpHl KOppo3uu. OpraHMuecKue HHIMOUTOPHI KOPPO3UH, BKIIOYAS
KOHCHUCTEHTHBIE CMa3Kd M WHTUOWTOpHI TpaBieHus. Jleryume (mapo-¢a3Hbie) WHTHOUTOPHI.
OneHka 3G heKTUBHOCTH ICUCTBUS HHTHOUTOPOB (AU THBINA A (PEeKT).

KoncepBanus mertamuinyecku uzgenuil. Cpencrsa U METObI KOHCEPBALIUH.

Headpamus. O6paboTka X0NMOaHON W Topsued Bonbl. [loAroToBKa BOIBI IS TTAPOBBIX
KOTJIOB. MeTObl IPOTUBOKOPPO3HOHHOM 00paOOTKH KOTIIOBOM BOJIBI.

ONEeKTPOXUMHUYECKas 3allnuTa

Karoanas snexTpoxuMuueckas 3aiura.

Karoanas 3amuTa OT BHEIIHET0 HCTOYHUKA TOKa. KaToqHO-IIpOoTEKTOpHAs 3ammuTa.

AHONHas 3EeKTpOXUMHUYECKasl 3a1uTa. AHOJIHAS 3allUTa OT BHEIIHETO UCTOYHMKA TOKA.
AHOIHO-IPOTEKTOPHAs 3aILNTA.

3aluTHBIE TOKPBITUS

Meramnyeckue nokpsITHs. Knaccupukaius 3aluTHBIX TOKPBITHI. MeTo1bl MOTyUYeHHUs.
Omnpenenenue 3alUTHONH CHOCOOHOCTH W KOPPO3MOHHOW CTOMKOCTH MOKPHITUH. Bums
METAINIMYECKUX TOKpBITUN. [loAroTOBKa MOBEPXHOCTH NEpE] HAHECEHHUEM METANIMYECKHX
nokpeIThid. I{uHkOBBIE TOKpBITHA. KanmueBsle mokpsiTusa. HukeneBble MOKpbITHA. MenHsle



NOKpbITHS.  OnoBsiHHBIE  NOKpBHITHA.  KOHBEPCHOHHBIE  NOKPBHITHS.  XPOMAaTUPOBAaHUE
(OLMHKOBAaHHBIX M KaJIMHUPOBAaHHBIX HoBepxHOcTell). OxcuaupoBanue cranu (Boponenue).
OxcunupoBanue amoMunus. @DocdarupoBanue. Hemeramnmnmyeckue mnokpbiTus. Hanecenue
JJAKOKPAaCOYHBIX NOKpbHITHA. HaHeceHHME NOKPBITMA W3 INOPOUIKOB, CYCHEH3MM M KHIKHX
KoMno3unuil. JlakokpacodHsle W INOJMMEpHBbIE NOKpbITHS. HaHeceHue MOKpBITHH U3 JHCTOB
(ITnakupoBanue, pyTepoBKa TUCTOBBIMU MOJIUMEPHBIMHU MaTEpHaIaMu).

4. O0beM y4eOHOH JUCIUIJIMHBI

VIl cemecTp

Buabi yueOHoi# padoThI 3aw. e Ax. e,

O0umas TpyA0eMKOCTb 1M CHUIITTHHBI

3,0 108
10 y4eOHOMY ILIAHY
KonrakTHas padora: 15 54
Jlextmnm (Jlek) 0,5 18
[Tpaktuueckue 3anstus (I1P) 1 36
CamocrositesibHas padora (CP): 0,5 18
Buja MTOroBOr0 KOHTPOJIS: dK3aMeH 1,0 36

VIl cemecTp

Buabl yueOHoli padoThl

3au. en. AcTpoHOM. Hac.

O6masi TpyA0eMKOCTh TUCIHIIJIHHbI 30 81

10 y4eO0HOMY IIAHY ’

KonrakTHas padora: 1,5 36
Jlexiuu (JIek) 0,5 13,5
ITpaktnueckue 3anstus (I1P) 1,0 27
CamocrosiTtesnnas pa6ora (CP): 0,5 13,5

Buja nTOroBoro KOHTpOJIsi: 5K3aMeH 1,0 27

AHHOTanUsA padoyeil NPOrpaMmMbl AMCUUIIMHBI
JlabopaTopHbIil NPAaKTHKYM 110 MeMOpanHoii TexHosnornu (b1.B./1B.09.01)

1. Henr 51a00paTOpHOrO0 MNPaAKTHKYMa pPAa3BUTh IPAKTUYECKHE  HABBIKH
HKCHEPUMEHTAJIBHOTO HCCIIEIOBAHUS XapaKTEepPUCTHMK MEMOpaH M OCHOBHBIX IapaMeTpOB
MEMOpPaHHBIX TPOILIECCOB B 3aBUCUMOCTH OT TpeOOBaHHI KOHKPETHOH cdepbl MpPUMEHEHMUS,
Ka4yeCTBY JKUAKUX U ra3000pa3HbIX TEXHOJIOTUYECKHUX CPEJL

2. B pe3yJabTarte npoxoxkaeHus Ja00paTOPHOro NPAKTUKYyMa 0aKaJIaBp A0JKeH:

Osnadems cnenyromumu npodeccnonansubivu (I1K) komnereHnusMu:

- CIHOCOOHOCTBIO OCYIIECTBJISTh TEXHOJOTMYECKUN TMpOLEecC B COOTBETCTBUU C
pEerJaMeHTOM M HCIIOJIb30BATh TEXHUYECKUE CPEACTBA AJI1 U3MEPEHMsI OCHOBHBIX IapaMeTpOB
TEXHOJIOTHYECKOTO MPOIecca, CBOMCTB ChIphbs U nmpoaykuuu (ITK-1);

- CIIOCOOHOCTBIO Y4acTBOBaTb B COBCPIICHCTBOBAHWUN TEXHOJOTHYCCKUX IMPOHECCOB C
HOBI/II_II/II‘/’I OHEPro- u pecypcocGepemeHI/m, MUWHUMMU3aAIIUN B03ILCI‘/’ICTBI/ISI Ha OKpPYKaroIlyro Cpeay
(IIK-2);



- CIOCOOHOCTHIO HCTIOIH30BaTh HOPMATHUBHBIE TOKYMEHTHI TIO KaUeCTBY, CTaHAAPTU3ALINN
U cepTuduranuu npoaykros u usaenuit ([1K-4);

- TOTOBHOCTHIO OOOCHOBBIBATh KOHKPETHBIE TEXHHYECKHE pEIeHUs MpU pazpaboTke
TEXHOJIOTUYECKUX MPOIIECCOB, BEIOMPATh TEXHUUYECKUE CPEJCTBA U TEXHOJIOTUH, HATIPABJICHHBIC
Ha MHHAMH3AIIAIO aHTPOTIOTEHHOTO BO3/ICHCTBHUS Ha OKpyskaroryto cpeay (ITK-5);

- CIOCOOHOCTBIO MCIIONIB30BATh AIIEMEHTHI SKOJIOT0-9KOHOMHYECKOTO aHAJIN3a B CO3aHUN
3HEpro- u pecypcocbeperaromux Texuosnoruii (ITK-8);

3namo:

- Meronuky aHanu3a neeKTOCKOMHI0 MeMOpaH:

- MeToauKy uccie0BaHus XapaKTEPUCTUK TTOPHCTOCTH MEMOpaH;

- Meroauku uccnenoBaHus mapaMmeTpoB GpuiabTpoBanus — koiutougHoro uuaekca (Kl) u
MoaudUIIMPOBaHHOTO MHIeKca 3arps3Henus (MFI).

-  MeToauKy SKCHEpUMEHTAIbHOTO HCCIEJOBAHUS SIBIEHUS KOHLEHTPAILMOHHOMN
NOJISIPU3AIIMH Ha TIpUMeEpe Tpoliecca yibTpaduiabTparyy.

- Metonuky ompeneneHuss Kodh(GUIMEHTOB MPOHUIIAEMOCTH U (DAKTOPOB pas3zelieHus
ra3opas/IeJIMTeIbHbIX MEMOpaH

- MeToauKky 5KCIepUMEHTAIBHOTO OMPE/ENICHUs] BIUSHUS OCHOBHBIX TEXHOJOTHYECKHX
napaMeTpoB (IaBJl€HHE, TEMIEepaTypa, KOHIIEHTpalus) Ha IpOLEcChl: OOpaTHBIM ocMoc,
HaHO(UIBTpaLKs, HOHHBIA 0OMEH, TepBanopanus, MeMOpaHHast TUCTHIUISIMS, pa3/ieJIeHIEe ra30B.

Ymemn:

- IJITAHUPOBATH KCIIEPUMEHTHI C I[EJIbI0 MUHUMU3AINHA UX HEOOXOAUMOT0 KOJIMYECTBA.

- OCYIIECTBIISATH 00Pa0OTKY Pe3yIbTaTOB C IENIbI0 TOMyUEHUST HEOOXOIUMBIX KOPPEIISIINL;

- OLICHUBAThH OMpeaesstonire GakTopsl U CTENEHb WX BIUSHUSA HA MEMOpaHHBIN MPOIECC.

Bnaoemp:

- MerogamMu KOJMYECTBEHHOTO aHallM3a OCHOBHBIX TIpUMeEcCEH, COJEep)KalIuXcs B
MCXOJIHBIX JKUJIKMX M Ta30BBIX CMECSX M IIPUEMaMH OIICHKH JJOCTOBEPHOCTH aHAIIN3a;

- DKCIepUMEeHTaIbHBIMU METOJIAMU HCCIICIOBAHUS:

- JIepeKTOCKONHH, XapaKTePUCTUK MOPUCTOCTH, 3aJCPKUBAIONICH CHOCOOHOCTH
(CeneKTUBHOCTH) U yJIeIbHON MPOU3BOAUTENLHOCTH MEMOpaH, KO3 PHUIIMEHTOB pa3aeIeHusl.

- MeToJaMH 00pabOTKH pe3yJIbTaTOB AIKCIIEPUMEHTOB C LIENBIO MOyUYEHHUs] KOPPEISINH,
HEOOXOUMBIX JIJIsl pacyeTa MeMOpPaHHBIX MPOIECCOB.

3. Kparkoe coaep:xanue JuCHUMIIHHBI:

[Tepeyens 1abopaTopHBIX PabOT:

3.1. ledexTockonust MeMOpaH, OCHOBaHHasi Ha MeToJie « TOUKH Mmy3BbIpbKay;

3.2. UccnenoBanue MopucTOCTH MEMOpaH:

«CpenHuil paguyc nop»,

«Pacnipenenenue nop mno pazmepam»

3.3. ITapametps! punbrpoBanus (K1) u (MFI).

3.4. Konnentparmonnas nosisipusanus (KIT) B mpomecce yapTpadunsrpanun (Y D)

3.5 M3ydeHue u pacueT MEMOPAHHOTO pa3JefieHHs] BO3yXa C MCIIOJIb30BaHHEM MOJYJIsS
IUIOCKO-TIapaIeIbHOTO THIIA

3.6 BrnusiHEE OCHOBHBIX TEXHOJOTHYECKUX IMapaMeTpoB Ha 3(PPEKTHBHOCTH MPOIECCOB
pazleNeHrs BO3IyXa C UCIOIb30BAaHUEM MOJYJIS MOJIOBOJIOKOHHOTO TUTIA

3.7 Onpenenenne K03 (HUITMEHTOB MPOHUIIAEMOCTH U (PAaKTOPOB pa3IesICHHs H30TPOITHBIX
IUICHOK U aCCUMETPUYHBIX MOJIOBOJIOKOHHBIX MEMOpaH

3.8 CpaBuenue >QQPeKTUBHOCTH HAHOPWIBTPAIIUM M OOPATHOTO OCMOCa B 3aJadax
OUYHMCTKHU BOJI Pa3IMYHOTO COCTaBa

3.9 M3y4yeHue BIUSHUSA OCHOBHBIX TEXHOJIOIMUYECKUX MApaMETPOB Ha MPOLECC 0OpaTHOTO
ocMmoca

3.10 Uzydenwue u pacueT mporecca HOHHOTO 0OMEHa TPU OYUCTKE BOJIBI

3.11 M3y4eHue u pacyeT MpoIecCoB MEepPBANOPAMH K MEMOPAHHON AUCTHILISIIUNA



4. O0beM y4eOHOM TMCHUILIHHBI M BBl Y4e0HOH HArPy3KH
B 3ageTHbIX B akagem.

Bupl yaeOHOI paboThI eIMHHMIAX [4acax
O0mas TPyA0EMKOCTh JHCHHUILIMHEI 110 y4e0HOMY > 79
MJIaHy

AYIHTOPHBIE 3aHATHSA: 1,33 48
JlaGoparopubie padoTsl (JIP) 1,33 48
CamocrosTeabnas pagora (CP): 0,67 24
KoHTakTHast camocTosiTenbHas paboTa 0,2
CamocCTOsATEeTbHOE U3YUYECHHE PA3/IeTIOB JUCITUTUTHHBI 23,8

Bua KOHTpOJIS: 3a4eT ¢ OLEeHKOM - -

B 3ayeTHBIX B actpoHOM.

Buibl yueOHOI pabOThI eOMHUIAX [dacax
O0uasi TPYA0eMKOCTh JHCHHILIHHBI 10 Y4eOHOMY > 54
MJIaHy

AyIHTOPHBIC 3aHATHSI: 1,33 36
JIabopaTopusie pabotsl (JIP) 1,33 36
CamocTosiTebHas padora (CP): 0,67 18
CamocTosiTeIbHOE U3yUeHUE pa3/ienoB Jucuuiuiueel (0,67 18

Buja KOHTpOJIsi: 3a4eT ¢ OLEHKOM - -

AHHOTAIUs padoyeil MPOrpaMMebl AUCHUILIMHBI
JlaGopaTopHbIii NPAKTHKYM 10 HHHOBaNMOHHBIM MaTepuasiaMm (b1.B./1B.09.02)

1. Heap aucUMIUIMHBI — TPUOOPETEHHE CTYJEHTAMU 3HAHMM 11 OOOCHOBAHUS U
peaM3aluy peieHuil Mpu BbI0Ope KOHCTPYKIIMOHHBIX MaTepUAIOB IPU U3TOTOBJICHHUHU U 3aIIUTE
OT KOppO3uu 000py10BaHUSI XMMUUYECKUX MPOU3BOJICTB.

3amauM JMCUMIVIMHBI — JaTh OCHOBHBIE 3HAHMS IO MPAKTHUYECKU BCEM H3BECTHBIM
METOJIaM 3aIHUThl METAJUIMYECKUX IIOBEPXHOCTEN OT KOPPO3HH.

2. B pe3yabrare wu3yYeHHS JUCHMILVIMHBI oOOy4yamoumiuiicsi 10 NporpamMmme
0akaJaBpuaTA J0JI/KEH:

Oonadamyp cnenyromumu oomekyasTypHbeiMU (OK), obmenpodeccunonansabivu (OITK)
u nnpoeccuonansupiMu (1K) komnereHIsIMHE:

- CHOCOOHOCTBIO OCYIIECTBJISITH TEXHOJOTMYECKUH TMPOLeCC B COOTBETCTBUU C
perJaMeHTOM M HCII0JIb30BAaTh TEXHUYECKUE CPEACTBA AJII U3MEPEHMsI OCHOBHBIX IapaMeTpoOB
TEXHOJIOTHYECKOT0 MPOIecca, CBOUCTB ChIpbst U npoaykiuu (ITK-1);

- CIIOCOOHOCTBIO Y4YacCTBOBAaThb B COBEPUIEHCTBOBAHWU TEXHOJOTMYECKUX IPOLECCOB C
MO3UINI SHEPTO- U pecypcocOepekeHusl, MUHUMH3AIUN BO3ACHCTBUS Ha OKPYKAIOUIYIO CPEdy
(IIK-2);

- CIOCOOHOCTHIO HCTIOIB30BAaTh HOPMATHUBHBIE TOKYMEHTHI TIO KaUeCTBY, CTaHAAPTU3ALIUN
U cepTuduranuu npoaykros u usaenuit ([1K-4);

- TOTOBHOCTHIO OOOCHOBBIBATh KOHKPETHBIE TEXHHUYECKHE pEIleHUs Mpu pazpaboTke
TEXHOJIOTHYECKUX MPOIIECCOB, BEIOMPATh TEXHUUYECKUE CPEJCTBA U TEXHOJIOTUH, HATIPABJICHHBIC
Ha MUHAMH3AIIMIO aHTPOTIOTEHHOTO BO3/ICHCTBHUS Ha OKpyskaroryto cpeay (ITK-5);

- CIIOCOOHOCTBIO UCIIOJIB30BATh 3JIEMEHTHI IKOJIOT0-3KOHOMHYECKOI0 aHAJIN3a B CO3/1aHUU
9HEpro- u pecypcocodeperaronux rexuonornii (I1K-8);

B pesynbrare u3ydeHus: AUCHUILUIMHBI CTYACHT OakagaBpuaTa JOJKEH:

3Hamp:



- o01mMe cBeIeHUsI O COCTOSIHUY U U3MEHEHUHU CBOMCTB KOHCTPYKIIMOHHBIX MaTEepPHUaIoB B
YCIIOBUSIX XUMUYECKUX ITPOU3BO/ICTB;

- OCHOBHBIE HCTOYHUKH KOPPO3HUOHHOTO BO3JIEHCTBUSI HA KOHCTPYKIMOHHbIE MaTEPHAJIbI B
YCIIOBUSAX XMMHUYECKHX IMPOU3BOJCTB, UX KaUECTBEHHbIE M KOJMYECTBEHHBIE XapPaKTEPUCTUKH,
METO/IBI U CIIOCOOBI MPOTHO3UPOBAHUS HAJIEKHOCTH XUMUYECKOTO 000PYI0BaHUS U TIOCIEICTBUN
KOPPO3UOHHOTO BO3JICUCTBUS;

- METO/IbI 3aLIUThI OT KOPPO3UH;

- (hM3HYECKHI CMBICI MPOIIECCOB, MPOTEKAIOMINX Ha JIEKTPOIaX.

ymemsy:

- OLEHUTb XapakTep BIUSHUSA OKpYXaloIle WIM NPOU3BOACTBEHHOM Cpelapl Ha
3aKOHOMEPHOCTU T€UEHUSI KOPPO3HUOHHBIX MPOLECCOB;

- OIpeNeNsATh Ha OCHOBE 3KCHEPHUMEHTAIbHBIX MCCIEA0BAHUN U JIUTEPATYPHBIX JAHHBIX
TOKH Y NIOTEHIMAJIBI KOPPO3UH, IOKA3ATENN KOPPO3UH;

- pa3paboTaTh KOMILIEKC MEPOIIPUITHH 110 3aIIUTE METAJIJIOB OT KOPPO3HH;

- IPOU3BOJIUTH OLIEHKY KOPPO3MOHHON CTOMKOCTH MaTEpPHUAJIOB B arPECCUBHBIX CpeAax.

enademo:

- Pa3IMYHBIMU CTIOCO0AMU 3aIIUTHI MATEPUAIOB OT KOPPO3UOHHOTO Pa3pyIICHHUS;

- TaHHBIMU O KOPPO3HOHHBIX XapaKTEPUCTUKAX METAJUIOB U CIIaBOB;

- JaHHBIMH,  TO3BOJISIIOIIMMU  BBIOpaTh  HeoOXoguMoe  O0OpylOBaHUE U
KOPPO3UOHHOCTOMKUI MAaTEpHUa JI1 €ro U3rOTOBJICHHUS.

3. KpaTtkoe coagep:xanue JUCUMIJIMHbBI.

TeopeTnueckre 0OCHOBBI KOPPO3HH

3HaueHHWe, UeNM W 3aJayd JUCUUILIMHBI. COBPEMEHHOE ONpeleieHUuEe KOppO3uu M
COIIPOTHBIICHUS] MaTepHaioB. 3HaueHHe OOprObI ¢ Koppo3ueld. OCHOBHBIEC pa3feibl U MOHATHUS
muctumnHel. Kinaccudukaius BUIOB pa3pylIeHUS MAaTepHANIOB MO JEHCTBHEM arpecCUBHBIX
cpen. KonnuecTBeHHas olleHKa KOPPO3HMOHHOTO Pa3pylIeHUs] MaTEpUaIoB. DIEKTPOXUMUYECKas
Y XUMHUYECKasi KOPPO3Hsl.

OcHoBHble TOHATHUA 3aekTpoxumuu. I[lpoBognukn I u Il poma. Dnexkrponus kax
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIN IPOLIECC.

Krnaccugukaiys npoBoIHUKOB 1 IPOX0KIEHNE IIOCTOSHHOT'O AJIEKTPUUYECKOT0 TOKA Yepes3
3JEKTPOXUMHUUYECKHE CUCTEMBbI. OCHOBHBIE THUIBI 3JIEKTPOXUMHUYECKUX CUCTEM M MX COCTAaBHbBIE
yactu. OnpeneneHne NOHATUN KaTtod M aHoJ. OTINYUTENbHbIE MPU3HAKKU 3JIEKTPOXUMHUYECKUX
peaKIuid.

3akonbsl Dapajest, KaxXyIuecs OTKIOHEHUS. BrIXxo1 o TOKYy.

[IpnunHBl BO3HMKHOBEHHUS 3JIEKTPOXMMHUYECKOIO MOTEHIMAJIa Ha TPAHMIE 3JIEKTPOJI-
pactBop. PaBHOBecue B 3neKTpoxuUMHUYecKOH wLenu. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
MOJTypeakluy ¥ MOHSTHE dIeKTpogHOoro noreHnuana. Kinaccuduxamus snexrponos. Konuenmus
AJIEKTPOHHOI'O PaBHOBECHSI HAa TPaHUILIE AMEKTpoaA-MeTal. Kinaccudukanus 3J1eKTpOXUMUYECKIX
ueneil. [IpaBuno 3nakoB u pacuer I]IC.

BoxoponHselii 2JIeKTpOJ U CTaHAApPTHAs BOAOPOJHAsA IKana. KHCIOPOIHBIM 3JIEKTPOL.
Huarpamma [Typ6e. MemOpaHHbIE paBHOBECHE, MEMOPAHHBIN TTOTCHITHAIT.

CrpoeHue ABOWHOTO 3JEKTPUUECKOI0 CII0s

OCHOBBI 2JIEKTPOXUMUYECKON KNHETUKHU

OOmiast ~ xapakTepUCTHKa  DJIEKTPOXUMHUYECKHUX  mpoueccoB.  [lonspuzanuonnas
XapaKTEpUCTUKA B YCIOBHIX JIMMUTHPYIOLIEH CTalUM MaccomnepeHoca. Meros Bpamarouerocs
JMCKOBOI'O 3JIEKTPOJA.

Teopust 3amennieHHOTO pa3psja U €€ COBPEMEHHOE 0OOocHOBaHHe. MeToabl M3ydeHus
CTaJui pa3psaa-MOHU3ALNNA. 3aKOHOMEPHOCTH JIEKTPOJHBIX MPOIECCOB B YCIOBUSIX MEIJICHHON
XUMHUYECKON cTaAuu. MHOrocTaiuiiHble PEaKLUU ¢ MOCIIEI0BATEIbHBIM IEPEHOCOM JIEKTPOHOB.

DNEeKTPOAHbIE TOTEHIUANBI U TEPMOIMHAMHUYECKAsI BO3SMOXXHOCTb KOPPO3UH.



Koppos3ust B kuciblx pactBopax. MexaHu3M BOCCTaHOBJEHHs Bogopona. Kopposus B
HEUTpaNbHBIX W IIEJIOYHBIX Cpeaax (KHCIOpOAHAas KOpposws). MexaHu3M BOCCTaHOBJICHUS
KHUCIIOPO/Ia.

[Nonsipu3aninoHHBIE TUArpaMMbl KOPPOAUPYIOUINX METaUIOB. CHATHE MOJIIPU3AIIMOHHBIX
KpUBBIX. PacdeT ckopocTeil Koppo3uu Mo MONSIPU3ALUOHHBIM JaHHBIM. BiHsiHHE COOTHOIIEHUS
IUIOIIA/Iel KaTo/la M aHOJia Ha TOKU KOppOo3uH. Teopust KaToIHOM 3allIUTHI.

[MaccuBanus. Xapakrtepuctuka mnaccuBanuu u Drane mnorenuuan. [loBengenue
naccuBaTtopoB. [IacCUBHOCTB kelle3a B a30THOM KUCIIOTE.

Bnusinue BHyTpeHHUX (DaKTOPOB Ha KOPPO3HOHHOE TIOBEJEHHUE: MPHUPOAa METasa,
COJepKaHWE W CTPYKTypa CIUlaBa, COCTOSHHE M O0O0pabdOTKa IMOBEPXHOCTH, MEXaHHYECKHE
HaNPSOKEHUS.

BnusHue BHemIHMX (QakTOpOB Ha KOPPO3MOHHOE IIOBEAEHME: COCTAaB U XapakTep
arpecCUBHOM cCpenbl, TeMIeparypa, MAaBlI€HHWE, CKOPOCTb JBWKEHHSI CpEIbl, BHEIIHSS
HOJIIpU3aLUsl, KOHTAKT ¢ METaJlJIaMU M HEMETaJlJIaMU.

3aimuTa OT KOppo3uH 00pabOTKOM cpeibl

VY naneHue arpecCUBHBIX KOMIIOHEHTOB, TIOHM)KEHUE KOHIICHTPAIUN OKHCIUTEIEH

Nuruburops! kopposuu. Onpenenenue, kiaccuduxarys, MexaHu3M JAeUcTBUS (MEXaHU3M
naccMBallil W WHTUOMPOBaHMSA) W OONACTM TNPUMEHEHUS HHTHOMTOPOB  KOPPO3HH.
Heoprannueckne uHruOUTOpHl KOppo3uu. OpraHMYecKHe HWHTHOUTOPHI KOPPO3HMH, BKIIOYas
KOHCHUCTEHTHBIE CMa3Kh M WHTUOWTOpHI TpaBieHus. Jleryume (mapo-¢a3Hbie) WHTHOUTOPHI.
Onenka 3¢ heKTUBHOCTH IEHCTBUS UHTUOUTOPOB (3alUTHBIN 3P deKT).

4. O0bem y4eOHOH TUCHHUIJIMHBI

Bubl yueGHOM pabOThI B 3E B akajnem. yacax
OO01asi TPYA0eMKOCTh JMCHHUIIMHBI 10 Y4eOHOMY IJIaHy |2 72
AyIUTOPHbBIE 3aHITHSI: 1,33 48
JIabopaTopusie pabotsl (JIP) 1,33 A8
CamocrositeanHast padora (CP): 0,67 24

KonTakTHas camocTosiTenbHas pabota 0,2
CaMOCTOATEIbHOE U3YUEHHE PA3AEIOB IUCLIUIUIMHBI 23,8

Buja KOHTPOJIsI: 3a4eT ¢ OLEHKOM - -

Bubl yueOHOM paboThI B 3E B actpoHoM. yacax
OO01asi TPYA0eMKOCTh JUCHHUIIMHBI 10 Y4eOHOMY IJIaHy |2 54
AYIUTOPHBIE 3aAHITHSI: 1,33 36
JIabopaTopusie pabotsl (JIP) 1,33 36
CamocTosiTebHas padora (CP): 0,67 18
CaMOCTOATEIbHOE N3YUEHHE PA3AEIOB IUCIUILIMHBI 0,67 18

Buja KOHTPOJISi: 3a4eT ¢ OLEHKOM - -

AHHOTanus padoyeil NPOrpaMmMbl JUCHUNIMHBI
Kypcosoii npoext no memopannoii texnoJsiorun (61.B.Z1B.10.01)

1. Heap AucoMIUIMHBI — (QOPMHUpPOBAHUE OMbBITA MPAKTHYECKOW EATEITHHOCTH IIO
pEUICHUI0 HAyYHBIX W TPHUKIAAHBIX 3a7a4 10 pa3padoTKe U peaau3alld dSHEpPro- u
pecypcocOepexeHuss MyTEM HWHTETpalil  MEMOpaHHBIX TPOIECCOB B  TPAAHIIMOHHBIC
TEXHOJIOTMYECKHE CXEMBbI pa3JelieHUS B XHMHYECKOM TEXHOJIOTHH, HEPTeXUMUU U
OHMOTEXHOJIOTHH.



2. B pe3yabrare wu3y4YeHHs JUCHUIUIMHBI O0y4YalOIIMICA MO MporpamMmme
0akajaBpuUaTa J0JIKEH:

Osnadems cnenyrommmu npodeccuonanbHbIMU kKommneteHusamu (I1K):

— CIIOCOOHOCTH OCYIIECTBIISATH TEXHOJIOTHUECKUH MPOIIECC B COOTBETCTBHH C PETIIAMEHTOM
U HCTHOJb30BaTh TEXHUYECKHE CpEACTBA Il HM3MEPEHHS OCHOBHBIX IapaMETPOB
TEXHOJIOTUYECKOT0 MPOoIecca, CBOUCTB ChIpbs U npoaykiuu (ITK-1);

— CIOCOOHOCTh Y4YacTBOBAaTh B COBEPIICHCTBOBAHWU TEXHOJOTHYECKHX IPOIECCOB C
MO3HIIMI DHEPTo- U pecypcocOepekeHNsl, MUHIMH3AIUN BO3ICHCTBHS Ha OKPYKAIOUIYIO CPEIy
(IIK-2);

— CITOCOOHOCTH MCIIOJIb30BaTh HOPMATHUBHBIE JIOKYMEHTHI TI0 KQUeCTBY, CTAaHAAPTU3ALNH U
ceprudukarmu npoayktoB u uznenuit (IK-4);

— CHOCOOHOCTh BBIOMpPATh TEXHHUUYECKHE CPEACTBA W TEXHOJOTHH, HAINpaBJICHHbIC Ha
MHHHMH3AIIUI0 aHTPOIIOTEHHOTO BO3/IeiicTBHs Ha OKpykaromlyto cpeay (ITK-5);

— CMOCOOHOCTH HMCIIONIB30BATh AJIEMEHTHI AKOJIOT0-D)KOHOMHYECKOTO aHAJIHM3a B CO3JaHUU
9HEpro- u pecypcocodeperaronux rexuonornii (I1K-8);

3namo:

. 3aKOHOJIaTEeNIbHBIE W HOPMATHBHBIC IPABOBBIE aKThl, PETJIAMEHTHUPYIOIIHE
NeSATEeTbHOCTh MPEANPHUSITHUS,

. OCHOBHBIC  TPHWHIIMIBI  OPTaHU3ANMM  XUMHYECKOTO  TPOU3BOJCTBA,  €r0
UEPAPXUUECKYIO CTPYKTYPY, METOJIbI OIeHKN Y (HEKTUBHOCTH MPOU3BOJICTBA;

. MPUHLUIHATBHBIE KOHCTPYKIIUU MEMOpaHHBIX 3JIEMEHTOB, MOJIyJIel U almapaTos;

. OPUHIUIB  Pa3pabOTKM W pacyeTa TEXHOJIOTMYECKUX CXeM MeMOpaHHBIX
YCTaHOBOK;

. OCHOBBI (DYHKIIHOHUPOBAHUS PHIHKA MEMOPAHHOW TEXHOJIOTHH.

Ymemes:

. UCIIOJI30BaTh  PE3yJIbTaThl  JIAOOPATOPHBIX  HUCCJIEAOBAaHMM B pacuerax
MeMOpaHHBIX YCTaHOBOK;

. BBITIOJIHSTh M YWATATh YEPTEKU TEXHUUYECKUX HU3JIETUN C YyUETOM JACHCTBYIOLIUX
CTaHJapTOB;

. pa3pabaThIBaTh TEXHOJOTUYECKHE CXEMbI MEMOPAHHBIX YCTaHOBOK;

. OTpeNIeNsATh MeCTO U 3(PPEKTHBHOCTh HCIIONIB30BAHUS CTAaTUHd MEMOpPAHHOTO
paszeneHus B TEXHOJIOTHYECKOM cXeMe MPOU3BO/ICTBA;

. OTIPEIEeTIATh CEOECTOMMOCTD MPOAYKITHH;

Bnaoemo:

. METOJaMH pacueTa pabodux rmapaMeTpoB Mpolecca MEMOPaHHOTO pa3Ie/ICHNUS,

. croco0aMu U NMpueMaMu U300pakeHHs IPEIMETOB Ha MJIOCKOCTH;

. MeTrogamMu  aHanu3a A(PEeKTHUBHOCTH pPAOOTHI  OTACIBHBIX  allapaToB M
XUMHUYECKOTO IMPOU3BOJICTBA B LIETIOM;

. METOaMH BBIOOPA ONTUMAJILHON KOHCTPYKITUH MEMOPAHHOTO MOTYJIS,

. HABBIKAMHU PACYETOB [0 DJKOHOMHUYECKOMY OOOCHOBAaHHUIO BBIOOpA CHIPHS,

9HEPreTHYECKUX CPEICTB M PAIIMOHATBHOMY Pa3MELICHUIO NPEIIPHUSTHIA;

3. KpaTkoe coiep:kaHne TUCHUTIIMHBI:

1. CocraBieHre 10roBopa ¢ 3aKa3uuKoM:

HcrionuuTenps — yupekaeHHass KOHCAITHHIOBasl KOMITaHHs;, 3aKa34lK — M0 YCMOTPEHHIO
PYKOBOIHTEIIS; TEKCT JIOroBopa — mo HopmaMm ['paxmanckoro Koxekca P®; mammeHoBaHue
paboTel « «Pa3paboTka Ou3HEc-IIaHA NPEANPHATHA....»; IIEHa JOTOBOpA YCTAHABIMBACTCS
CTYJICHTOM (aBTOPOM); CPOK JICHCTBHUS — [0 YICOHOMY ILIaHYy.

2. Cocrasnenne Texnudeckoro 3axanus k goroopy (mo 'OCT 15.201-2000):

MECTO pa3MeIlCHHUs; MPUBsI3KA K JCHCTBYIOIEMY HPEIIPHATHIO (€CIM UMeeTcs1); 1eib
IPOEKTA; COCTaB MPOCKTUPYEMOTO MPEIIpHUsIThs (OT CKIIana 0 OYUCTHBIX); pabouue IUIOIaIH;
YPOBEHBb aBTOMATH3ALUH; PEKUM pabOThI; MOMKA, CTEPHITH3ALHSL, TPOPHUITAKTHKA 000PYAOBAHMUS



KJaccu(uKaus NOMeIIeHu; pecypc o00pyoBaHus; TeXHHKA 0€30aCHOCTH U OXpaHa TPYyAa;
3allUTa OKPY’Karollel cpe/ibl; 00ecreyeHre KauecTBa; YKOHOMUYECKUE OLEHKH.

3. CuHHTE3 TEeXHOJIOTMYECKON CXEMBI IPOU3BOCTBA:

MPUHATHE TPUHIUIHAIBHBIX PEIICHU MO BBIOOPY M TOCIEIOBATEIBHOCTH CTAJWH, C
YUETOM BO3MOXKHBIX PELMKIIOB, BBIBOAA M BBOJA NMPOMEXKYTOUYHBIX NMPOIYKTOB U PEareHTOB, C
OTIPENICIICHUEM OTXOJIOB; COCTABJICHHE OJIOK-CXEMBI TPOU3BOJICTBA C H300pakeHUEM BCEX
BXOJSIIIUX, BBIXOAIIUX U PELUKIOBBIX TOTOKOB.

4, Pacuer marepuanpHOTro OanaHca.
5. Pacuer TemoBoro 6ananca:
6. Pacuet u BbI0Op BcrioMoraTeibHOro 000py10BaHUS:

[0 pe3yibTaTaM MaTepHAIBHOTO M TEIUIOBOIO PAacdyeTOB PACCUUTBHIBAIOTCS OCHOBHBIC
napaMeTpsl 000pyI0BaHus, IO KOTOPHIM €r0 MOYKHO BBIOpATh B KaTaJIOrax; ONpeAessieTcs] THUIL,
pasMepsl U KOJIMUYECTBO €IMHUI] KaXKA0T0 BHJIa 000pYA0BaHUs (HACOCHI, KOMIIPECCOPHI, EMKOCTH,
TETNIOOOMEHHUKH, (UIBTPBI, JIPOOMIKH, CMECHUTENH, CYIIWIKH, J03aTOPbI, (HaCOBOYHBIE
arperaTsl, abcopOepbl, peKTH(PHUKALIMOHHbIE KOJIOHHBI, pEAKTOPHI U T.1I.).

1. BrlnonHenue yepTexa anmnapaTypHO-TEXHOJIOTHYECKOM cxeMbl o HopmaMm ECKJ]
C COCTaBJICHHEM creln(pUKALUN 000py10BaHHUS.

8. [punstue pemennit no KUIInA:

OIIpEAEIIAETCS MEPEYEHb BCEX KOHTPOJIUPYEMBIX IIapaMETPOB MO0 TEXHOJIOTHYECKON CXeMe
(pacxon, ypoBeHb, Temmeparypa, AasieHue, pH, coaepikaHue KOHKPETHBIX KOMIIOHEHTOB);
OTIpEeNIeNIAI0TCS MPeAEbl JOMyCTUMOTr0 KOJIeOaHUsl KOHTPOJIMPYEMBIX [TapaMeTpOB; ONpeaeseTcs
IepevyeHb BCEX ABTOMATHUYECKH TOJJICPKUBAEMBIX IAapaMeTpoB; pa3pabaTHIBAIOTCS CXEMBI
aBTOMATHUYECKOTO TOJIepKaHUs MapaMeTpoB (JaTUMK YpPOBHS — HAcOC, JaTYUK JIABJICHUS —
Jpoccelb, pacxoa — Oaifrac W T.m.); Bce npuHsThie pemieHus no KUIInA wm3obpaxkarorcs Ha
annapaTypHO-TEXHOJIOTHYECKON CXEME.

4. O0beM yueOHO TUCUUIIMHBI

Bunbl yueOHoi paboThl B 3E B akazgeM. gacax

O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IIaHY 2 72

AyIMTOpPHBIC 3aAHATHS: 1 36
J1a00paTOPHBIC 3aHSTH 1 36

CamocTosiTesibHasi padoTa: 1 36

Bunnl 3a4€T ¢ OLeHKOM

KOHTPOJIS:

Bujpl yueOHOM paboThI B 3E | B actpoHOM. "acax
OO0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IIAHY 2 94
AyIMTOpHBIC 3aAHATHS: 1 27
J1a00paTOPHBIC 3aHITHS 1 27
CamocrosiTeibHast padora: 1 27
CamocTosiTe/ibHOE M3y4YeHHe Pa3/1e/i0B M CHUILTHHbI 1 27

Bunani 3a4€T ¢ OLIEHKOI
KOHTPOJIS:




AHHOTanus padoveil NPOrpaMMbpl JUCHUIIMHBI
Kypcosoii npoekT no nHHoBauuoHHbIM MaTepuaiam (b1.B./1B.10.02)

1. Heap tucUMNIMHBI — CYyIIECTBEHHOE PACIIUPEHNE, CUCTEMAaTH3aIlHsI 3HAHUH B 00J1aCTH
OpraHM3allMi W YIpPaBJIEHUS pecypcaMu XHUMHUYECKHX IPOU3BOJCTB HAa IpHUMEpE OOBEKTOB,
UCTIONB3YEMBIX MPH BHIMOTHEHUH BBITYCKHON KBaNu(UKAIMOHHON pabOThI OakaaBpa.

Hucunmimnza «KypcoBoil MPOEKT MO0 MHHOBAIMOHHBIM MaTeprajiam» MO3BOJISIET OCBOUTh
OCHOBHBIE TIOJIO’KEHUS CIIEAYIOLINX pa3/ieloB: KOMIUIEKCHBIN aHAIHN3 U OLIEHKa IIeJIel U pecypcoB
XMMHKO-TEXHOJIOTMYECKOI0 IMpoIecca, HCIOJIb30BaHUE METOAMYECKOro oOecrneueHus 3aaad
ONTUMHU3AINHA XUMHUKO-TEXHOJIOTHYECKUX MPOIIECCOB B PECYpPCOCOEPEKEHUH, OPTaHU3aIIMOHHO-
9KOHOMHYECKHE U TEXHOJIIOTHYECKUE PACUETHI 00 BEKTOB XUMHUYECKON TEXHOJIOTUH, HHHOBAIUS U
KOMMEpIIMaIu3alus B TEXHOJOTHH, TECTUPOBAaHUE Pa3pabOTOK isi OueHKH 3(h(eKTHBHOCTH
UCIIOJIb30BaHUsI UHHOBAIIMOHHBIX MaTepUaIOB.

Henu n 3ama4uu IUCUUILIMHBI JOCTUTAIOTCA C TOMOIIIBIO:

— TEOPETHYECKOW M MPAKTUYECKOH IOATOTOBKM CTYJEHTOB B OO0JAacTH SHEPro- U
pecypcocOepexeHns] XUMUYECKUX, HeYTEXUMUUYECKUX U OMOTEXHOJIOTHYECKIX MTPOU3BO/ICTB,

— MOJEIMPOBAHUS OPraHU3ALMOHHO-YIIPABIEHYECKUX U TEXHOJIOTMYECKUX MPOLIECCOB Ha
BCEX dTanax *KU3HEHHOTO HUKJIAa (YHKIIMOHUPOBAHUS XUMUKO-TEXHOJIOTUYECKON CHCTEMBI;

— W3yYEeHHUsS TMPUHIIMIIOB IMPOIECCOB HHHOBAIIMM U KOMMEpLHUAIU3AINN OOBEKTOB
XUMHUYECKHUX OTpaciieil MPOMBIIUIEHHOCTH

— HW3Y4YEHMs] MPUMEPOB MPAKTUYECKOW peaau3aliy SHEPro- pecypcocOeperarmmmx
MPOIECCOB XUMUKO-TEXHOJIOTUYECKUX CUCTEM.

2. B pe3yabrare wu3y4yeHusi AUCUMIUIMHBI oOO0y4Yalwuuiicd 10 mporpamme
0akajlaBpUAaTa J0JIKeH:

Oobnadamp cneayomUMI KOMIETEHITUSIMHU:

— CIIOCOOHOCTH OCYIIECTBIISATH TEXHOJIOTUYECKHUI MTPOIECC B COOTBETCTBUHU C PETJIAMEHTOM
U HCHOJb30BaTh TEXHUYECKUE CpEACTBA JJII M3MEPEHMs] OCHOBHBIX IapaMEeTpOB
TEXHOJIOTHYECKOT0 MPOIecca, CBOUCTB ChIpbst U npoaykiuu (ITK-1);

— CIIOCOOHOCTh Y4YacTBOBAaThb B COBEPIICHCTBOBAHMM TEXHOJOTHYECKHX IPOIIECCOB C
MO3UINI SHEPTro- U pecypcocOepekeHusl, MUHUMH3AIUN BO3JACHCTBUS Ha OKPYKAIOUIYIO CpEdy
(IIK-2);

— CMOCOOHOCTH UCTIONB30BAaTh HOPMATUBHBIE IOKYMEHTHI 110 Ka4eCTBY, CTAaHAAPTU3ALUHU U
ceprudukaimu npoaykros u uznenuit (I1K-4);

— CIOCOOHOCTh BBIOMpATh TEXHMUYECKHE CPEACTBA M TEXHOJIOTHUH, HAIpaBIIEHHBIE Ha
MHUHHMHU3AIUIO aHTPOITOTEHHOTO BO3/ICHCTBHS Ha oKpyxaromryio cpeny (I[TK-5);

— CMOCOOHOCTH UCMOIB30BaTh 3JIEMEHTHI 9KOJIOr0-9KOHOMUYECKOTO aHaIn3a B CO3JaHHUH
9HEpro- u pecypcocoeperaroniux rexuonoruii (I1K-8);

B pesynbrare n3yueHus: AMCUUILIINHBI CTYEHT TOJKEH

3Hamp:

— TPUHIUIB CHUCTEMHOTO aHalu3a MW HX T[pPUMEHEHHWEe B 3aJayax dSHepro-
pecypcocOepexeHnss 00bEeKTOB XMMUYECKOH TEXHOJIOTHH;

—  aJIrOpUTMBl  TEXHUKO-DKOHOMHUYECKOTOo  aHamm3a  3(PPEeKTUBHOCTH  XUMHUKO-
TEXHOJIOTMYECKHUX CUCTEM;

— CrocoObl  MPEACTAaBICHUS W  HMHTEPHpPETAllid  Pe3yJbTaTOB  MPOIIECCOB
KOMMEpPLHAIN3alui THHOBALIMOHHBIX pa3paboToK;

— OCOOCHHOCTH MPUKIAIHBIX HHKEHEPHO-TEXHUYECKUX 3a/lad OOBEKTOB XHMHUYECKOM
TE€XHOJIOTHH.

ymemp:

— MPUMEHATh METOJbl KOMMEPILMAIU3AIMU Ha Pa3JIMYHBIX 3Tarax >XU3HEHHOTO IMKJIA
XUMHKO-TEXHOJOTHYECKUX CUCTEM;

— HCIIOJIb30BaTh COBPEMEHHOE METOINYECKOE 00ECIEeYEeHHE TEXHHUKO-?PKOHOMUYECKOTO
aHaJIM3a UHHOBAIMOHHBIX XUMHKO-TEXHOJOTHYECKHX CUCTEM.

enademp:



— IPUHIMIIAMU MOJEIIUPOBAHUS XUMUKO-TEXHOJIOTUUECKHUX MTPOLIECCOB;

— aJNrOpUTMHUYECKUM M HPOrpaMMHBIM OOECIEYEeHHEM pELICHUS OpraHU3alMOHHO-
YIPaBICHUYECKUX, TEXHUKO-IKOHOMUYECKUX U TEXHOJIOTUYECKUX 3a]1a4.

3. KpaTkoe coaep:kanue JIUCHUIINHBI.

BBenenmue.

OnpeneneHne XuMUKO-TEXHOJIOTHYECKOTO MPOIIECCA B COCTABE XUMUKO-TEXHOJIOTHYECKON
cuctemsl (XTC). Llenu u pesynsratsl XTII. Mcnonp3oBaHre METOAOIOTUN CUCTEMHOI'O aHAJIM3a.

Pa3paboTka opraHu3annoOHHO-TEXHOJIOTHYECKON MOICITH.

Omnpenenenue 1enei U pecypcoB XUMHUKO-TEXHOIOTHYECKOM cuctembl. Kiaccuduxarms u
XapaKTEPUCTUKU PECYPCOB XUMHUKO-TEXHOIOTHYecKoro nmpoiuecca B coctaBe X TC. HopmatuBHbIe
U perirameHTupyromue nokymeHTsl. Omnpenenenune sranoB XTC. Hukn [lemunra. Xumwuko-
TexHoioruueckue mnpoueccel B coctaBe XTC. Jlexomnosunusa. OnpeneneHue MNPUHIMIIOB
ynpasnenus XTII. @opmuposanue crpykrypHoit Moaenu XTC u XTI

Pacuér u onieHKa BIMsSHHE PECYpCOB Ha PE3YJIbTAT XUMHUKO-TEXHOJIOTMYECKOr0 IPOoLecca.

Cnemudukarnus texHonoruii. Texnomormueckue pacu€tel XTII. TexHomormdeckue u
opranu3ainoHHo-TexHuueckue mnokazarenn XTC wu XTI Ontumuzamuss — XUMHKO-
TEXHOJIOTMUECKUX ImpoueccoB. ONTUMHU3UPYEMbIE M  ONTUMHU3ZUPYIOIIUE TEPEMEHHBIE.
TexHonornueckue ¥ OPraHM3allMOHHO-IPKOHOMUYECKHE orpaHndeHus. OpraHu3alMoOHHO-
texHosorunueckue mokazarenu XTI m XTC. Ananu3, knaccudukaius W OICHKA BIUSHUS
nokaszaresnei Ha pesynbTaThl ¢yHkunonupoBanuss XTC. Kpurepun sddextuBHOCTH (115
MHHOBAIIMOHHBIX MaTepuanoB B coctaBe XTC).

TexXHUKO-DKOHOMHYECKUIH aHaInW3  (YHKIMOHHUPOBAHUS XHMHUKO-TEXHOJIOTHYECKOTO
npoiecca

B3aumHoe BIMSIHME TEXHUKO-DKOHOMUYECKHX, OPraHU3allMOHHBIX U TEXHOJOTMYECKHX
noka3zateneid XTC (Ha mpuMepe MHHOBAIMOHHBIX MaTepuanoB) Kommepimanuzanus u tpanchep
MHHOBAIIMOHHBIX TeXHOoJOrui. [IpakTnueckas peanuzanus. AHaJIU3 CPeACTB KOMMEPIHAIN3AlUN
texHosoruii. KomriekcHas oreHka pecypcoB XTC kak (akTOpoB KOMMEpPIHAIW3AIUU H
TpaHcepa TEXHOJOTHH ¢ Y4ETOM MCIOIB30BaHMS WHHOBAIMOHHBIX MaTepuaioB. Peammzamms
TEXHUKO-?)KOHOMHYECKUX PELIEHNI HHHOBALIMOHHBIX TEXHOJIOTHI

4.00beM yueOHOMH TUCIUTLTHHBI

Buipl yueOHO# paboThI B 3E B akazmeMm. yacax

OO0mas Tpy10eMKOCTb JIHCIUILIUHBI 110 y4eOHOMY 2 72

IJIAHY

AYIUTOPHBIE 3aHATHS: 1 36
n1a0opaTOpHbIe 3aHATHS 1 36

CamocTosiTejibHas padoTa: 1 36

Buasbi 3a4érT ¢ oueHkoit

KOHTPOJISA:

Bunel yueGHoI paboThl B 3E B actponom.

qJacax

OO0umas TpyA0eMKOCTh JMCUHUIIUHBI 110 Y4eOHOMY 2 o4

IJIAHY

AyIUTOpPHbIE 3aHATHS: 1 27
na0opaTOpHbIe 3aHATHS 1 27

CamocTosiTejibHas padoTa: 1 27




CaMocTosiTeIbHOE H3YUYeHHe Pa3/iesioB THCHMIIMEBL | 1 \ 27
Bunsi 3a4éT ¢ oueHkoi
KOHTPOJISA:

4.5. IlpakTUKH
AHHOTanus pado4eil NporpaMMel

Y4yeOHasi MPAKTHKA: MPAKTHKA IO MOJYYEHHI0) NMEPBUYHBIX MPO(ecCHOHATIBLHBIX
YMeHHIl 1 HABBIKOB, B TOM YHCJie B TOM YHCJIe NePBUYHBIX YMEHHMII 1 HABBIKOB HAY4YHO-
HccJaeaoBaTeabckoi aesareabHocT (b2.B.01 (Y))

1. Heablo mnpoxoxaeHUs y4eOHOW TNPAKTUKU SBISETCS NOJydeHHe OakaiaaBpamu
MEPBUYHBIX MPO(HECCHOHATBHBIX YMEHUI M HABBIKOB. Y deOHas TPAaKTHKa MOKET TIPOBOJAMUTHCS B
CTPYKTYPHBIX TOJpa3JeNeHusXx yHuBepcutera. Cpokd TNPOXOXKACHUS Y4eOHOW NpaKTUKU
YCTaHABJIMBAIOTCSI B COOTBETCTBHHU C YICOHBIM TTAHOM TTOATOTOBKH.

2. B pesyabTate MNpPOX0XkIAeHHS NPAKTHKH o00y4yalolMiicd 10 mporpaMmme
0akaJjiaBpUaTa J0JIKEeH !

oénademp CIETYIOIUMHA KOMIIETEHIIUAMMU:

CIOCOOHOCTBIO OCYIIECTBIISATH TEXHOJOTUYECKHUI IPOLIECC B COOTBETCTBUU C PETJIAMEHTOM
U WCIOJb30BaThb TEXHUUECKUE CpeJICTBA Ui HW3MEPEHUS OCHOBHBIX  IapaMeTpoB
TEXHOJIOTUYECKOT0 TPOoIecca, CBOUCTB Chipbst U npoaykiuu (ITK-1);

CIOCOOHOCTBIO ~ CIEAWTh 32  BBINOJHEHWEM TPaBWJI TEXHUKHM  O€30MacHOCTH,
IPOU3BOJCTBEHHOW CaHUTapuUM, MOKapHOW OE30IacHOCTM U HOpPM OXpaHbl TpyJda Ha
npeanpustusx (I1K-6);

MIPUPOJIHBIX CPEJl, UCTIONIB30BaTh KOMITBIOTEPHBIE CPEICTBA B HAYYHO-UCCIIETIOBATEIIBCKON
pa6ote (ITK-14);

CMOCOOHOCTBIO  TUTAHUPOBATh  OKCIIEPHUMEHTAIbHBIE  HCCIEJOBAaHUS,  TOJNy4YarTh,
00pabaThIBaTh U aHAIM3UPOBATH MONTy4eHHbIE pe3yabTaThl ([1IK-15);

3. Kpartkoe cogep:xanue JUCUMIIJIMHbI.

VY4yeOHas MPaKTUKA MOXKET IPOBOIUTHCS B CTPYKTYPHBIX HOPA3CICHUSIX YHUBEPCUTETA.
CpokH IPOXOKJICHHS yI4eOHOM MPAKTHKH yCTaHABIUBAIOTCS B COOTBETCTBHH C YICOHBIM TNIAHOM
HOJITOTOBKH.

4 O0beM yueOHON NPAKTHKH

O0BeM
Bupl yueOHON paboThl B 3a4eTHBIX B akanem.
eMHALIaX yacax
OO6masi Tpy10eMKOCTh TUCIIHILJIHHBI 0 Y4eOHOMY 3,0 108
IJIAHY
AyIMTOpPHBbIE 3AHATHS: - -
CamocrosiTesnnas pa6ora (CP): 3,0 108
NunuBuayanpHOE 3a1aHUE 0,5 18
CamocTosiTeTbHOE OCBOCHHUE 3HAHUHN, YMEHHUH U 2,5 90
HaBBIKOB 110 IIPOrpaMMe yueOHOM NPaKTUKU
Bua koHTpOJIS: 3aUueT / IK3aMeH 3adeT ¢ OEHKOI
O0BeM
Buzsl yueOHoM paboTh B 3a4eTHBIX B acTpoHOM.
eIUHULIAX yacax




O01mas TpyA0eMKOCTh JHCHUIIMHBI 110 Y4eOHOMY 3,0 81
TUIAHY
AyAUTOpPHBbIE 3aHATHSA: - -
CamocrositesibHas padora (CP): 3,0 81
NunuBuayanpHOE 3a/1aHUE 0,5 13,5
CamocTosiTeTbHOE OCBOCHHUE 3HAHUH, YMEHHUH U 25 67,5
HaBBIKOB 110 IIPOTrpaMMe YueOHOM MPAaKTUKU

Buja koHTpOJISi: 3a4eT / IK3aMeH 3adeT ¢ OLEHKOM

AHHOTAIUsA padoyeil MporpaMmmbl
IIpon3BoacTBeHHAasI NPAKTHKA: MPAKTHKA N0 MOJYy4YeHUIO PO(ecCHOHAIBLHBIX YMEHHI U
onbIiTa MpogeccnoHaabLHOI nesareabHOcTH (B2.B.03(I1))

1. Hesb10 1pou3BOACTBEHHON MPAKTUKY SBJSETCS MOTyYeHHe OakajaBpamMu MEpBUYHOTO
OTbITa NPO(PECCUOHATILHOM 1A TEIbHOCTH.

2. B pe3yabraTre npoxoikaeHMs NPAKTHKH oO0ydaloluiics 10 NporpaMmme
0akajaBpHaTa J0JIKEH:

0671a0emb CIENYIOIUMU KOMIETCHIIUSMHU:

- CIIOCOOHOCTBIO OCYILIECTBIISITH TEXHOJOTMYECKUH IPOLECC B COOTBETCTBHM C
PEriIaMeHTOM M HCIOJIb30BaTh TEXHUYECKHE CPEACTBA JUIs U3MEPEHUs] OCHOBHBIX MapaMeTpPOB
TEXHOJIOTUYECKOT0 TPOIecca, CBOWCTB ChIpbst U npoaykiuu (I1K-1);

- CHOCOOHOCTBIO YYacTBOBATh B COBEPIICHCTBOBAHUN TEXHOJIOIMUYECKUX MPOIIECCOB
C TIO3UIIUI SHEPTO- M pecypcocOepekeH s, MUHIMH3AIUU BO3ICHCTBHS Ha OKPY>KAIOLIYIO CPEIy
(ITK-2);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh COBPEMEHHbIE WH(GOPMAIMOHHBIE TEXHOJIOTHH,
POBOIUTH 00pPabOTKY MH(pOpPMAIMU C UCHOIB30BAHUEM MPHUKIIAIHBIX MPOTrpaMM M 0a3 JaHHBIX
JUIsL pacuera TEXHOJOTMYECKUX MapaMeTpoB 00OPYIOBaHMS W MOHUTOPUHIA MPHUPOAHBIX CPEll
(IIK-3);

- CHOCOOHOCTBIO ~ HMCIIOJIB30BaTh ~ HOPMAaTUBHBIE JIOKYMEHThl IO  KayecTBY,
CTaHAapTU3almu U cepTudukanu npoaykros u uznenuit (I1K-4);

- TOTOBHOCTHIO 00OCHOBBIBATH KOHKPETHbBIE TEXHUYECKHE PEIICHUs NPH pa3padoTKe
TEXHOJIOTMYECKUX MPOILIECCOB; BEIOUPATh TEXHUUECKHUE CPEJCTBA U TEXHOJIOIMH, HAlpaBJICHHbIC
Ha MUHHMH3AIIUI0 aHTPOIIOTCHHOTO BO3/IeiicTBHS Ha OKpykaromlyto cpeay (ITK-5);

- CHOCOOHOCTBIO CJEIUTh 3a BBIOJHEHWEM IIPaBWJ TEXHUKH O€30MacHOCTH,
NPOM3BOJICTBEHHON CaHUTapUM, IMOKAapHOM O€30MacHOCTH M HOPM OXpaHbl TpyJa Ha
npeanpustusx (I1K-6);

- TOTOBHOCTBIO OCBaMBaTh M 3KCILTyaTHPOBATh HOBOE 00OpYyAOBaHUE, NPUHUMATD
ydacTHe B HAIKUBAHUU, TEXHUUECKUX OCMOTPAaX, TEKYIUX PEMOHTAX, IPOBEPKE TEXHUUYECKOTO
COCTOSTHHSI 000pyI0BaHus U iporpaMMHbIX cpencts (I1K-7);

- CHOCOOHOCTBIO HCIOJB30BAaTh 3JEMEHTHl 3KOJOr0-3KOHOMHUYECKOrO aHalu3a B
CO3JIaHUM SHEPro- U pecypcocOeperaromux TexHooruii (ITK-8);

- TFOTOBHOCTBIO H3y4aTh HAyYHO-TEXHHYECKYI0 WH(OpMalMIO, aHAIU3HPOBATh
OTEUECTBEHHBIH U 3apyOCIKHBII OMBIT 10 TeMaTuke uccnenoBanuii (ITK-13);

- CIOCOOHOCTBIO IIPUMEHSTh COBpPEMEHHBIE METO/bI UCCIIeI0BAHMUS
TEXHOJIOIMYECKHUX IPOLECCOB U

- NPUPOAHBIX CpPEl, MWCIOJIb30BaTh KOMIBIOTEpHBIE CpEACTBA B  HAy4HO-
uccienoBatenbckoit padore (I[1K-14);

- CHOCOOHOCTBIO TUIAHUPOBATh SKCIEPHUMEHTAJIbHBIE HCCIIEOBAaHUs, IOJIy4aTh,
00pabaThIBaTh U aHATM3UPOBATH MOJyYeHHBIE pe3yabTaThl ([TK-15);

- CIIOCOOHOCTBIO MOJEIUPOBATh 3HEPro- M pecypcocOeperaroue Mporecchl B
npomsbitieaaoctr (ITK-16).

3 KpaTtkoe coep:kaHue TEXHOJIOTHYECKOH NMPAKTHKHU



3aKpCHHCHI/Ie TCOPCTUICCKUX 3HaHPII>i, MOJIYUYCHHBIX O6y‘laIOH_II/IMI/IC$I npu HMU3y4YCHHUU

nporpaMMmsbl OakajgaBpHuara

4 O0beM NPOU3BOICTBEHHOH NPAKTHKH

O0bem
Buel yueOHOM paboThI B 3aueTHBIX B akanewm.
eIMHUIIAX Jacax
OO0masi TPy10eMKOCTh THCIUIIHHBI 10 Y4eOHOMY 3,0 108
TLUIAHY
AyIUTOpHBbIE 3aHATHS: - -
CamocrositeabHnas padora (CP): 3,0 108
NHnuBuayanpHOE 3aaHUE 0,5 18
CamocTosiTeIbHOE OCBOCHUE 3HAHUHM, YMEHUM U 2,5 36
HaBBIKOB 110 TIPOTPaMMe TPOU3BOICTBEHHOM
MIPAKTUKU
Bua koHTpoOJIA: 3a4eT / IK3aMeH 3adeT ¢ OEeHKOM

HAaBBIKOB I10 ITporpamMme HpOH3BOZICTBCHHOfI
IMIPAKTHUKH

O0Bem
Butbl yueOHoM paboThI B 3aueTHbIX B actponom.

CMHMIIAX yacax
OO01mast TPy/10eMKOCTh THCHMIIJIMHBI 110 Y4eOHOMY 3,0 81
TJIAHY
AYJIHUTOpPHbIE 3aHATHSI: - -
CamocrositesibHast padora (CP): 3,0 81
WuauBuayanbHOE 33 aHIE 0,5 13,5
CamocTosTeIbHOE OCBOSHHE 3HAHUH, YMEHHUH U 2,5 67,5

Buj koHTpoOJISA: 3a4eT / IK3aMeH

3a4er ¢ OLEHKOM

AHHOTanus padoyeil NporpaMmal
IIpousBoacTBeHHAs MPAKTHKA: HAYYHO-UCCae0BaTeabckas padora (b2.B.02 (H))
1. Ileqib10 HAYYHBIX UCCIIEIOBAHUM SBIISIETCS] POPMUPOBAHKE TTPO(PECCHOHATIEHOTO OTIBITA

CaMOCTOATCIILHOI'O BEACHUA HAYYHBIX HCCJ’IGIIOB&HPIﬁ.

2. B pe3yabTare BbINOJHEHUS HAYYHO-MCCJIEI0BATEIbCKON padoThl 00y4arouuiics

10 MporpamMMe 6aKajJaBpHATA JI0JKeH:
06/1a0emp CIIeTyIOIINMH KOMIICTCHIHSMHE:

- CIIOCOOHOCTBIO OCYHICCTBJIATDH TEXHOJIOTUYSCKHI nmponecc B COOTBETCTBUH C PETIIAMCHTOM

n HCII0JIB30BAaTh TCXHHNYCCKHUC CpeacTBa JUIA

HU3MCPCHUA

TEXHOJIOTMYECKOT0 TPOILecca, CBOUCTB ChIpbst U npoaykimu (ITK-1);

OCHOBHBIX

rapaMeTpoB

- CIOCOOHOCTBIO Y4YacTBOBaTb B COBEPLICHCTBOBAHWU TEXHOJOTMUYECKUX IPOIECCOB C
MO3UIUI 3HEPro- U pecypcocOepekeHnss, MUHUMH3aluU BO3ACHCTBHS Ha OKPYKAIOLIYI0 Cpedy
(IIK-2);



- CIIOCOOHOCTBIO HCIIOJIB30BATh COBPEMEHHBIE NH(GOPMAITMOHHBIE TEXHOIOTHH, TIPOBOIUTH
00paboTKy MHGOpPMAITIH C UCIIOJIH30BAHUEM MPHUKIIATHBIX MPOTpaMM M 06a3 JaHHBIX ISl pacueTra
TEXHOJIOTHUECKUX MapaMeTPOB 000pyA0BaHus U MOHUTOpHHTA pupoaHbIX cpen ([TK-3);
- CIOCOOHOCTBIO HCIOIH30BaTh HOPMATHUBHBIE JOKYMEHTHI [0 KaU4eCTBY, CTAaHAAPTH3AINH U
ceprudukaimu npoaykros u uznenuit (I1K-4);
- TOTOBHOCTBIO OOOCHOBBIBaTh KOHKPETHBIE TEXHUYECKHE pEIICHUs MpH pa3padoTKe
TEXHOJIOTHYECKHX MPOIIECCOB; BEIOUPATh TEXHHUECKHAE CPEJICTBA M TCXHOJIOTHH, HAIPaBICHHBIC
HA MUHUMH3AIMIO aHTPOIIOI€HHOTO BO3ACUCTBUS Ha okpyxkatornyto cpeay (ITK-5);
- CIIOCOOHOCTBIO  CJEIUTh 33  BBIIOJIHEHUEM TPAaBUJI TEXHUKH  O€30MacHOCTH,
MPOU3BOJCTBEHHOW CaHWUTApWUU, TMOXKApHOW OE30ImacHOCTH W HOPM OXpaHbl Tpyda Ha
npeanpustusx (I1K-6);
- TOTOBHOCTBIO OCBaWBaTh W IKCILTyaTHPOBATh HOBOE 00OPYOBaHUE, IPUHUMATH yJacTHE
B HAJIOXUBAHUHU, TEXHHUUYECKUX OCMOTpaxX, TEKYIIMX PEMOHTaX, IPOBEPKE TEXHUYECKOTO
COCTOSTHHSI 000pyIoBaHus U iporpaMMHbIX cpencts (ITK-7);
- CIIOCOOHOCTBIO UCIIOIIB30BATh AJIEMEHTHI HKOJIOT0-9KOHOMHUYECKOTO aHalu3a B CO3AaHUU
9HEpro- u pecypcocodeperaronux rexuonornii (I1K-8);
- TOTOBHOCTBIO  HW3y4aTh  HAyYHO-TEXHHYECKYI0  WH(POPMAIIMIO,  aHAJIU3HPOBATH
OTEYECTBEHHBIN M 3apyOCIKHBIN OIBIT IO TeMaTuke ucciaenoBanuii (ITK-13);
- CIIOCOOHOCTBIO TPHUMEHATH COBPEMEHHBIE METOJbl HCCIEIOBAHUS TEXHOJIOTHYECKHUX
IPOIIECCOB U
- MPUPOJIHBIX CPEl, UCTIOIB30BaTh KOMITBIOTEPHBIE CPEJICTBA B HAYYHO-HCCIIEA0BATEIHCKOM
pa6ore (ITK-14);
- CIIOCOOHOCTBIO  TUIAHUPOBATh  OKCIEPUMEHTAIBHBIE  HCCIENOBAaHUS,  IOJIy4aTh,
00pabaThIBaTh U aHATU3UPOBATH MOJydeHHBIE pe3yabTaThl ([TK-15);
- CIOCOOHOCTBIO  MOJICNIMPOBATh JHEPro- M pecypcocOeperampmme mporeccs B
npomsbitieaaoctr (ITK-16).

3 Kpartkoe conep:xanmne

Hayunsbie uccnenoBanus 1o TeMe BBIITYCKHOM KBaTU(UKAITMOHHONW PaOOTHI.

4 O0beM JUCIHUIJIMHBI

Bunst yueOHoit paboTh Obnem
B 3E B akazmeMm. yacax
OO0mas TPy10eMKOCTh THCIHILIHHBI 110 Y4eOHOMY MJIAHY 3,0 108
AyIMTOpPHBIC 3AHATHS: - -
CamocrosiTesbnas pa6ora (CP): 3,0 108
WNHpauBuayansHOE 3aaHUE 1,0 36
CaMocCTOsITeIbHOE OCBOCHHE 3HAHUHN, YMEHHI M HABBIKOB 2,0 72
Buja koHTpoJisi: 3a4eT / 3k3aMeH 3auer
O6bem
Buzel yueOHOM paboThI B 3aueTHBIX B actpoHoM.
€IMHUIIAX Jacax
OO0masi Tpy10eMKOCTb THCIIUILIHHBI 10 Y4eOHOMY 3,0 81
TUIAHY
AYIUTOPHbIE 3aHATHS: - -
Camocrositesbnas padora (CP): 3,0 81
NHnuBuayanpHOE 3a1aHUE 1,0 27
CamocrosiTeIbHOE OCBOCHUE 3HAHUM, YMEHUH U 2,0 54
HaBBIKOB 110 IPOTrPaMMe MPETUINIOMHON MMPAKTHKH
Buj koHTpOJISA: 3a4eT / IK3aMeH 3auer




AHHOTANUsA padoyei MporpaMmmbl
Hpexauninomuas npaktuka (62.B.04 (ID)).

1. Heap mpeqAWIIIOMHONW MPAKTHKU - BBINOJHEHUE BBIMYCKHON KBamu(pUKAMOHHON
paboThl M TEMaTHYEeCKH CBS3aHA C BBITYCKHOW KBaJH(PHUKAIMOHHON pabotoil. OObeM
NpeAIUIIIOMHON NpakTuku coctaniseT 324 yaca (9 3ET).

2. B pe3yabraTre npoxoikAeHMs NPAKTHKH oO0ydaloluiics 10 HNporpaMmme
0akajiaBpUAaTa J0J’KeH OBJIAeTh CJIeIyI0IMMHI KOMIIeTeHIIUSIMM:

- CIIOCOOHOCTBIO OCYIIECTBIISITH TEXHOJOTUYECKUI MPOLECC B COOTBETCTBUU C
pEriIaMeHTOM M HCIOJIb30BaTh TEXHUYECKHUE CPEACTBA U U3MEPEHHUs] OCHOBHBIX IapaMETpPOB
TEXHOJIOTMYECKOT0 TPOoIecca, CBOUCTB Chipbst U npoaykiuu (ITK-1);

- CIIOCOOHOCTBIO y4acTBOBaTh B COBEPLIEHCTBOBAHUN TEXHOJIOIMUECKUX MPOLIECCOB
C TIO3MIIMI SHEPro- U pecypcocOepereHsl, MUHUMH3AINH BO3ICUCTBUS HA OKPYKAIOIIYIO CPEay
(IIK-2);

- CHOCOOHOCTBIO HCHOJb30BATh COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTHUH,
MPOBOJIUTH 00pa0OTKYy MH(POPMAIMH C UCIIOIH30BAHUEM MPUKIATHBIX TPOrpaMM B 0a3 JaHHBIX
JUIS pacdera TEXHOJIOTHYECKUX MapaMeTpoB OOOPYAOBAaHHUS W MOHUTOPHUHIA HMPUPOAHBIX Cpea
(IIK-3);

- CIIOCOOHOCTBIO ~ HCIIOJIB30BATh ~ HOPMATHUBHBIE JOKYMEHTHl 10  KauyecTBY,
CTaHIApTHU3AIMK U cepTrdHKanuu npoaykToB U uzaenuii (ITK-4);

- TOTOBHOCTHIO 0OOCHOBBIBATH KOHKPETHBIE TEXHUUECKHE PEIICHUS IPU pa3paboTKe
TEXHOJIOTUYECKUX MPOIIECCOB; BHIOMPATh TEXHUUECKUE CPEJICTBA U TEXHOJIOTUHU, HAallPaBJICHHbIE
Ha MUHAMH3AIIMIO aHTPOTIOTEHHOTO BO3/IeHCTBUS Ha oKpykatoryto cpeny ([1K-5);

- CIIOCOOHOCTBIO CJIEUTH 3a BBIIOJHEHUEM IIpaBWJI TEXHUKH O€30MaCHOCTH,
IPOU3BOJICTBEHHOW CaHUTapUU, TMOKapHOW OE30MacHOCTH W HOPM OXpaHbl Tpylda Ha
npeanpustusx (I1K-6);

- TOTOBHOCTBIO OCBAaMBaTh M IKCIUTyaTHPOBaTh HOBOE O0OpYAOBaHUE, NPUHUMATH
ydacTue B HaJa)KMBAHWUU, TEXHUYECKUX OCMOTPaX, TEKYLIMX PEMOHTaX, IPOBEPKE TEXHUUECKOIO
COCTOSTHHSI 000pyIoBaHus U iporpaMMHubIX cpeacts (TTK-7);

- CIIOCOOHOCTBIO HCIOJIb30BaTh 3JEMEHTHI 3KOJIOr0-3KOHOMUYECKOTO aHaiu3a B
CO3JJaHUU PHEPTro- U pecypcocdeperatomux TexHonoruit (I1K-8);

- TOTOBHOCTBIO H3y4aTh HAYYHO-TEXHUYECKYI0 HH(OpMAIHIO, aHAIU3HPOBATh
OTEYECTBEHHBIN M 3apyOCIKHBIN OMBIT 10 TeMaTuke ucciaenoBanuii (ITK-13);

- CHOCOOHOCTBIO MIPUMEHSTH COBPEMEHHBIE METO/IbI UCCIIEI0BAHUS
TE€XHOJIOTMYECKHUX MPOLECCOB U

- IPUPOJHBIX CpENA, HCIOJIb30BaTh KOMIIBIOTEPHBIE CpEACTBA B  HAy4dHO-
uccienoBarenbckoi padore (ITK-14);

- CIIOCOOHOCTBIO IJIAHUPOBATh SKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS, IOIyYaTh,
00pabaTbiBaTh M aHAIU3UPOBATh MONy4YeHHbIe pe3yibrarhl (ITK-15);

- CIIOCOOHOCTBIO MOJENUPOBATh SHEPro- M pecypcocOeperarone Mporecchl B
npombitieaHoctr (ITK-16).

3 KpaTkoe coaepskaHue NpeIIUIIIOMHOM IPAKTUKH

[Ipuobperenune 3HaHUI U HABBIKOB 110 OPTAaHNU3ALUH U YIPABJICHUIO OT/AEIbHBIMH 3TallaMH
U IIporpaMMaMU MPOBEACHUS HAyUYHbIX UCCIIEOBAHUM U TEXHUYECKUX pa3pabOToOK.

W3ydyeHue 5SKOHOMUKM U OpraHU3allMM TPOU3BOJACTBA, OXpPaHbl TPYAd, OXPAHBI
OKpYy’Xarolie cpeapl, Mep TEeXHUKM Oe30macHOCTH B MacmTtadax OTIEeNeHHs, Y4acTka
NPEANPUATHS.

[TonroroBka MCXOAHBIX MJAHHBIX MJI BBINOJHEHUS BBIMYCKHON KBalTH(PHUKAIIMOHHOMN
paboThI.

4 O0beM npeIUIIOMHONH IPAKTHKH
Bunet yueOHOI pabOThI O6bem




B 3aueTHBIX B akanmewm.
eIMHALIAX yacax
OO0mas Tpy10eMKOCTb JHCHUILIHHBI 110 y4eOHOMY 9,0 324
IUIAHY
AyauTOpHBIE 3AHATHS: - -
CamocrositesibHasi padora (CP): 9,0 324
NuauBuayanbHOE 3aJaHIE 1,0 36
CamocrosiTeIbHOE OCBOCHUE 3HAHUIM, YMEHHUI U 8,0 288
HABBIKOB 110 TPOrpaMMe IPEIUILIOMHON PAKTHKU
Bua koHTpOJIA: 3a4eT / IK3aMeH 3adeT ¢ OEeHKOM
O0BeM
Bunel yueOHOI pabOThI B 3aueTHBIX B actponom.
eIMHALIAX yacax
OO0mas TPyA0eMKOCTb JMCHUILIHHBI 10 Y4eOHOMY 9,0 243
TJIAHY
AyIMTOpHBIE 3aHITHS: - -
CamocrositesibHast padora (CP): 9,0 243
NunuBuayanpHOE 3aaHUE 1,0 27
CamocrosiTeIbHOE OCBOCHUE 3HAHUI, YMEHHUH U 8,0 216
HABBIKOB 110 TPOrpaMMe TIPS TMILIOMHON PAKTHKU
Buja koHTpoOJISi: 3a4eT / IK3aMeH 3adeT ¢ OEHKOM

AHHOTanus padoyeil NporpaMmal
3amuTa BhINYCKHON KBAJIN(PUKAMOHHOMH padoThl, BKJIYas MOATOTOBKY K Npolexype
3amuThl U npoueaypy 3amuthbl (b3.5.01)

1. Heap rocynapcTBeHHON HMTOroBOW aTTeCcTAllMM — OOBEKTHUBHAS OIICHKA YPOBHS
c(hOpMUPOBAHHOCTH  OOIIEKYJIBTYPHBIX, O0O0MENPOGEeCCHOHATBHBIX M MPOGeCcCHOHATBHBIX
KOMTIETSHIINI BBIMTYCKHUKA YHUBEPCUTETA, €0 TOTOBHOCTH K BBHITIOTHEHHIO MPO(HeCcCHOHATBHBIX
3azad.

3amaun rocyJapcTBeHHONl WTOrOBOM AaTTECTAIlMM — YCTAHOBJIEHHUE COOTBETCTBHS
COJIEpKaHUsI, YPOBHS M Ka4eCTBa MOJTOTOBKH BhITyckHUKA TpeboBanusiM OI'OC BO; motuBarus
BHIITYCKHUKOB Ha JajbHeiIIee MOBBIIICHHE YPOBHS KOMIIETEHTHOCTH B H30paHHOU cdepe
pohecCHOHANBHOM AeSITEIbHOCTU HAa OCHOBE YIITyOJIEHUS M PaCIIMPEHUsI TOJTyYEeHHBIX 3HAaHUH U
HaBBIKOB TYyTE€M TNPOJOJDKECHHUS IMO3HABATENBHON JEATEIbHOCTH B cdepe MPaKTHIeCKOro
MPUMEHEHUS 3HAHUN U KOMIIETEHIIHIA.

2. BbINYyCKHHK, OCBOUBIIMI TmporpamMmy OakajiaBpuara, A0JKeH 00J1a1aTh
CJIeAYIOIHMH KOMIETeHUHSAMH:

- CIIOCOOHOCTBIO HCHOJB30BATh OCHOBBI (MIOCOMCKUX 3HAHUH I (POPMUPOBAHUS
MHUpOBo33peHdeckoit mosuimu (OK-1);

- CIOCOOHOCTBIO aHAIM3MPOBATh OCHOBHBIC ATAllbl U 3aKOHOMEPHOCTH HCTOPHUYECKOTO
pa3BuTHs 001IeCcTBa A1 GOPMHUPOBaHUs rpakaaHckoi mosurmn (OK-2);

- CMOCOOHOCTBHIO MCIONB30BATh OCHOBBI IKOHOMUYECKUX 3HAHUU B Pa3MUYHBIX cdepax
xusHenestensaoctu (OK-3);

- CrMOCOOHOCTBIO WCTOJh30BaTh OCHOBBI TPABOBBIX 3HAHWK B Pa3IHUYHBIX cdepax
xusHenestensaoctu (OK-4);

- CIMOCOOHOCTHI0O K KOMMYHHUKAIIMM B YCTHOW M NMHUCHMEHHOW (hopMax Ha pPYyCCKOM U
WHOCTPAaHHOM  SI3pIKaX 1L pemieHUs 3adad  MEKIWYHOCTHOTO M MEXKYJIBTYPHOTO
B3aumoeiicTeus (OK-5);

- CMOCOOHOCTBhIO pPabOTaTh B KOJUIEKTHUBE, TOJICPAHTHO BOCIPUHHUMATH COILUAIBHEIE,
STHUYECKHE, KOH(PECCHOHANBHBIC U KYJIbTypHbIe pasimuuus (OK-6);



- CMIOCOOHOCTBIO K caMOOpraHu3anuu u camooopasosanuio (OK-7);

- CIIOCOOHOCTBIO HCIIONIB30BAaTh METOABI M CpPEACTBa (PU3MUECKOW KYJIBTYpPBHI IS
obecrieueH s TIOTHOIIEHHOH colanbHO# u nmpodeccuonansHoi aesteapaoctd (OK-8);

- CITOCOOHOCTBIO MCTIOB30BATh MPUEMBI TIEPBOW OMOIIM, METO/IBI 3alIUTHI B YCIOBHSIX
upe3BbIyaiiHbix cutyanuii (OK-9).

- CroCOOHOCTBIO pelIaTh CTaHAAPTHHIE 3aa4d NPOPECCHOHATBHON NEATETPHOCTH Ha
OocHOBe HH(OpMAIIMOHHON 1 OubnHorpadudecKoil KyIbTyphl C IPUMEHEHHEM HH()OPMAIIMOHHO-
KOMMYHHKAITIOHHBIX TEXHOJIOTHA M C YyYeTOM OCHOBHBIX TpeOOBaHWN WH(HOPMAIMOHHON
6e3omacHoctr (OITK-1);

- CIOCOOHOCTBIO HCIONB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX IHCIUIUIMH B
npohecCHOHANBHOM  AESITeTbHOCTH, MPUMEHSITh METOAbl MaTeMaTHMYeCKOTO aHaiu3a |
MOJICTTMPOBAHHMS, TEOPETUIECKOTO M IKCIIepruMeHTanbHoro uccienoBanus (OITK-2);

- CIOCOOHOCTHIO UCTIOIB30BaTh OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI JIJIs1 TOHUMaHUs
OKpyaromiero mupa u sisnernit npupozsl (OI1K-3);

- CIHOCOOHOCTBIO OCYIIECTBJISITH TEXHOJIOTMYECKUH TMPOLECC B COOTBETCTBUH C
pErJIaMeHTOM M HCIIOJIb30BaTh TEXHUYECKHE CPEICTBA JUIS U3MEPEHHUS OCHOBHBIX MapaMETpPOB
TEXHOJIOTHYECKOT0 MPOIecca, CBOUCTB ChIpbst U npoaykiuu (ITK-1);

- CHOCOOHOCTBIO YYaCTBOBATh B COBEPIIEHCTBOBAHUHM TEXHOJOTHUECKUX ITPOILIECCOB C
MO3UINI 3HEPro- U pecypcocOepekeHusl, MUHUMH3AIMN BO3JICUCTBUS Ha OKPYXKAIOIIYI0 Cpeay
(IIK-2);

- CHOCOOHOCTBIO UCIIOJIB30BATh COBPEMEHHBIE HH()OPMAIIMOHHBIE TEXHOJIOTHH, TIPOBOIUTH
00paboTKy MH(POPMAIIUH C UCTIOIB30BAHUEM TPUKIIAIHBIX POTPaMM U 0a3 TaHHBIX Ui pacyeTa
TEXHOJIOTHYECKUX TapaMeTPOB 000PYA0BaHUS U MOHUTOpUHTA pupoanbix cpex (ITK-3);

- CITIOCOOHOCTBIO UCTIOJIB30BAaTh HOPMATUBHBIE JJOKYMEHTHI IO KaYeCTBY, CTaHIAPTU3ALIUT
U ceprudukanuu npoaykros u uzaenuii (I11K-4);

- TOTOBHOCTHIO OOOCHOBBIBATH KOHKPETHBIE TEXHHUECKHE DPEUICHHs TNPH pPa3paboTKe
TEXHOJIOTHYECKHUX MPOIIECCOB; BHIOUPATh TEXHUUECKHUE CPEJCTBA U TEXHOJIOTHH, HaNpaBlIcHHbIC
Ha MUHAMH3AIIMIO aHTPOIIOTEHHOTO BO3/IeHCTBUS Ha oKpykatoryto cpeny ([1K-5);

- CIOCOOHOCTBIO CIIEUTh 3a BBHINOJHEHHEM MPaBHJI TEXHUKU O€30MacHOCTH,
NPOM3BOJICTBEHHON CaHUTapUM, IOKApHOW O€30MacHOCTH W HOPM OXpaHbl TpyJda Ha
npeanpustusx (I1K-6);

- TOTOBHOCTBIO OCBaWBaTh U SKCILTyaTHPOBATh HOBOE 000PYI0BaHUE, IPUHUMATD Y4acTHE
B HAJIXUBAHUHU, TEXHHUUYECKUX OCMOTpax, TEKYIIUX PEMOHTaX, IPOBEPKE TEXHUYECKOTO
COCTOSTHHSI 000pyI0BaHus U iporpaMMHBIX cpencts (I1K-7);

- CITIOCOOHOCTBIO UCIOIB30BATH 3JIEMEHTHI IKOJIOT0-35KOHOMHYECKOT0 aHallM3a B CO3/1aHUU
9HEpro- u pecypcocoeperaroniux rexuonoruii (I1K-8);

- TOTOBHOCTHIO M3ydaTh Hay4YHO-TEXHUYECKYI0 UWHGOpMAIUIO, aHaJU3UPOBATH
OTEYECTBEHHBIN M 3apyOCIKHBIN OMBIT 10 TeMaTuke ucciaenoBannii (ITK-13);

- CMOCOOHOCTHIO TMPUMEHSATH COBPEMEHHBIE METOJbl MCCIEIOBAHUS TEXHOJIOTHYECKHX
NpPOIIECCOB M MPUPOIHBIX CpEJ, HCHOJIb30BaTh KOMIIBIOTEPHBIE CpEJICTBA B HAy4yHO-
uccienoBareabckoit padore (ITK-14);

- CIOCOOHOCTBIO IUIAHUPOBATh SKCIIEPHUMEHTAIBHBIE HCCIICAOBAaHUS, TOIy4YaTh,
obpabaTbIBaTh U aHAJTU3UPOBATh MMOJydYeHHBIC pe3yabTarhl (ITK-15);

- CIIOCOOHOCTBIO MOJETHPOBATH SHEPro- M pecypcocOeperaronme Mporecchl B
npombiiieaaocta (ITK-16);

3aBepmaronuM 3TarnoM OOyYeHHs 0 HampaBieHHIO moarotoBku 18.03.02 Duepro- u
pecypcocOeperaromiie Iporecchl B XMMUYECKOM TEXHOJIOTUH, HE(PTEeXUMUN U OMOTEXHOJIOTHH,
npoduo «ParmoHanbHOE UCTONB30BaHUE CHIPHEBBIX U SHEPTETUYECKHX PECYPCOB» SIBISECTCS
3alMTa BBITYCKHOM KBATH(PHUKAIIMOHHON paboThl OakaIaBpa.

B pesynbTare NpoOXOXKACHUS TOCYJApCTBEHHOHM HMTOTOBOM aTTecTanuy (BBIOJHEHUS
BBIMMYCKHOM KBaTU(UKAMOHHON pabOThI) CTYACHT AOJKEH:

3Hamo:



— IOpAOOK OpraHu3allvuv, INIAHUPOBAHHUA W MPOBCACHHA HAYUYHO-HUCCICOAOBATCIBCKUX
paboT ¢ UCII0JIb30BaHUEM MOCTIEIHUX HAYYHO-TEXHUYECKHUX JOCTHKEHUN B TaHHOW 00J1acTH;

—  (U3UKO-XMMHUYECKHE OCHOBBI TEXHOJIOTHHA B 00JIACTH OXPaHbl OKPY KaIOIIEeH CpeIbl U
PpaLMOHAIBHOIO UCIIOJIb30BaHUS IIPUPOIHBIX PECYPCOB;

— OCHOBHBIE TPeOOBaHUS K MPEACTABICHUIO PE3yIbTaTOB MIPOBEIECHHOTO HCCIEIOBAHUS
B BUJIC HAYYHOI'O OTYCTA, CTAaThbU UJIM OOKJIAAa,

ymembn:

— CaMOCTOSITEIbHO BBISIBJIATH MEPCIIEKTUBHBIC HANPABICHHS HAayYHBIX UCCIIECOBAHMIA,
00OCHOBBIBAaTh AKTYyaJIbHOCTh, TEOPETUYECKYI0 M MPAKTUYECKYI0 3HAUYUMOCTH IPOOJIEMBI,
IPOBOAUTH DKCIEPUMEHTANbHBIE HCCIIENOBAaHUS, AaHAIM3UPOBAaTh W  HMHTEPHPETUPOBATH
IMOJTYYCHHBIC PC3YJIbTATHI,

— OCYIIECTBIISITH TMOMCK, 00pabOTKY M aHaN3 HAYYHO-TEXHWYECKOH HMH(pOpMAIHH 10
TeMe BBINOIHIEMON pabOThI, B TOM YHCJE C TPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUH;

— paboTaTh Ha COBPEMEHHBIX MPUOOpPAX, OPraHU30BHIBATh MPOBEICHHE SKCIIEPUMEHTOB
Y UCTIBITaHUM, TPOBOAUTH UX 00pabOTKY M aHAJIM3UPOBATh PE3YJIbTAThI;

— pa3pabaTrbIBaTh pEKOMEHIAIIMHU TT0 MPUMEHEHHIO pe3ysibTatoB BKP Ha nmpakTuke

enademp:

— METONOJIOTMEW M METOAMKOW TNPOBEACHMUS HAYYHBIX MCCIEJOBAHUN; HABBIKAMH
CaMOCTOSITENIbHOM Hay4HOH M HCCIIe10BaTENbCKONW PadOThI;

— HaBbIKaMU PalOTHI B KOJUJICKTUBE, IUIAHUPOBATh U OPraHU30BBIBATh KOJUICKTHUBHBIC
HAayY4YHBIC HCCJICIOBaHUA; OBJIACBATh COBPCMCHHBIMH MCTOJaMH HCCICIOBAHUA W aHAJIN3a
MOCTaBJICHHBIX TTPOOJIEM;

— CIIOCOOHOCTBIO pelIaTh MOCTaBJICHHBIC 3a/1aYd, WCIONb3Yysd YMEHHUS U HAaBBIKH B
OopraHr3alvi HAYUYHO-HUCCICAOBATCILCKUX U TCXHOJIOTHUICCKUX pa60T.

3. KpaTkoe coaep:kanue rocy1apcTBeHHO HTOrOBOM aTTeCTALMA

I'ocynapcTBeHHass UTOroBasl arrecTanus oOydarolmMXcs B (opMe 3aluThl BBITYCKHON
KBaJTM(PHUKAIIMOHHON pabOThl MPOBOAMUTCS TOCYAAPCTBEHHOW HK3aMEHAIIMOHHON KOMHUCCHEN
(I'SK).

3ammTa BBITYCKHON KBaJM(UKAIIMOHHONW paboTHI SBIsSETCS 00s3aTENbHOM MpoIeypon
UTOTOBOM  TOCYAapCTBEHHOW aTTeCTallud CTYACHTOB BBICHIMX Y4Y€OHBIX  3aBEJCHMI,
3aBepIIAIONINX OOy4YeHHE I10 HANpaBICHHUIO MOJATOTOBKM OakanmaBpuata. OHa TPOBOIUTCA
nyOInYHO Ha OTKphITOM 3acefaHuu ['OK coriacHo yTBep»KAEHHOMY JleKaHaToM rpaduky, Ha
KOTOPOM MOTYT IIPUCYTCTBOBATh BCE KEJIAIOIIINE.

Matepuassl, IpeCTaBIAEMbIE K 3aIIUTE:

BBIITYCKHAs KBAIM(UKAIMOHHAs paboTa (OsSCHUTEIbHAS 3aIUCKA);

3amanne Ha BemmonHenne BKP;

0T13bIB pykoBoaureins BKP;

peuen3us Ha BKP;

npe3eHTanys (pa3gaToyHblii MaTepua), HOAIUCaHHAs] PyKOBOJUTENIEM;

JOKJIAJ.

B 3amaun 'OK BXonsT BBISABIEHHE MOATOTOBICHHOCTH CTYJEHTA K MPO(eCcCHOHATLHOMI
NESITeIbHOCTH W IPHUHATHE PELIEHHS O BO3MOXHOCTH IPUCBOCHUS €My KBaJU(pUKAILNU
«OakanaBpy.

Pemenne o npucyaeHUM BBINYCKHUKY KBalM(uKanuu «OakajgaBp» NPUHUMAETCS Ha
3aceganuu ['OK mpocThiM GOJBIIMHCTBOM IMPH OTKPBHITOM T'OJIOCOBAaHMM YJICHOB KOMHCCHU Ha
OCHOBAaHUM PE3YyJIbTaTOB HWTOTOBBIX HCIBITAHUN. Pe3ynbTaTel ONpenensorcs OLEHKaMU
«OTIIMYHO», «XOPOLIO», «YAOBIECTBOPUTEIBHO), «HEYIOBICTBOPUTEIBLHOY.

OOyuarouuiics MMeeT NpaBO MOAATh B ANEUIALHUOHHYIO KOMHCCHIO aleuIALUI0 o
HapyLIECHUH, 110 €70 MHEHUIO, YCTAaHOBJIICHHOU IIPOLIEAYPBI 3aILUThI

4. O0beM rocy1apCcTBeHHOI UTOTOBOM aTTeCTALMU



locynapcTBeHHast WTOrOBas aTTecTallMs MPOXOJUT B 8 cemecTpe Ha 0asze 3HAHMIA,
MOJIYYCHHBIX CTYJACHTAMU MpU M3ydYeHUH AucHUIUMH HampasiaeHus 18.03.01 Xwumwuueckas
TEXHOJIOTHS MPOPHIb « XUMUYECKAsk TEXHOJIOTHS TYTOIIABKUX HEMETAJUIMYECKUX U CUIIMKATHBIX
MaTEepUajIOBy.

KonTpons 3HaHuWii  oOyd4arommxcs, TOJYYEHHBIX TPU OCBOCHHU OCHOBHOM
0o0pa3oBaTeNIbHOM  MPOTPaMMBI,  OCYIIECTBISIETCS B (OopMe  3aIMTHl  BBITYCKHOU
KBaNM(UKAIIMOHHOM pabOThl U MPUCBOCHUS KBaTU(PUKALIUU «OaKaIaBpy.

Bceero
Bunsl yueOHoM paboThI B 3au. B aka, wacax
el. )
OO0mas TPyA0€eMKOCTb M CHUILIHHBI 11O 6 216
Y4eOHOMY IJIaHy
CamocrositenbHas padora (CP): 6 216
Brimonnenue, Hanucanue U opopmiIeHue 5 216
BKP
Bua xourpous: 3amura BKP +
Bceero
Bunel yueOHoi paboThI B 3au.
- B akan. wacax
Oo01mast Tpy10eMKOCTb TUCHMILIUHBI 110 6 162
y4eOHOMY IIaHYy
CamocrositesibHast padora (CP): 6 162
BrimonHenue, Harmcanue u 0opMIICHHE 5 162
BKP
Bua kourpous: 3amura BKP +

4.7. ®akyJabTATUBbI
AHHOTanus pado4eil NporpaMmal
IMepeBox HayyHo-TexHn4eckoi auteparypsl (PT/1.B.01)

1. Heab AMCHUIUIMHBI — IpUOOpeTeHNe 00yJaroIMMHcs o01Ied, KOMMYHHUKaTUBHON U
npoQecCHOHATBPHON KOMIIETEHIIMH, YPOBEHb KOTOPHIX Ha OTAENBHBIX JTamax sS3bIKOBOU
HOJTOTOBKH MO3BOJISIET BBINOJIHATh Pa3iMyHble BUJBI MPO(ECCHOHAIBHO OPUEHTHPOBAHHOIO
MEPEBO/Ia B MPOU3BOICTBEHHON U HAYYHOU JEATEIBHOCTH.

2. B pe3yabraTre u3y4YeHUs] MCHUILUIMHBI oOyyamwmmuiics 10 mporpamme
0akajaBpuaTAa J0JI/KEH:

Ooénadamp crenyomuMU KOMIETEHIUSMU:

— CIOCOOHOCTh K KOMMYHHUKALIMM B YCTHOM M NHMCbMEHHON (opMax Ha pPYyCCKOM H
MHOCTPAaHHOM  s3bIKaX JUI1 pPEIIeHHs 3aJad MEXKIUYHOCTHOIO W MEXKYJBTYPHOTO
B3aumoeicteus (OK-5).

— TOTOBHOCTBIO M3y4yaTb HAyYHO-TEXHMYECKYI0 HH(pOpMAlMIO, aHATU3UPOBATh
OTEUECTBEHHBII U 3apyOCIKHBII OMBIT 10 TeMaTuke uccnenoBanuit ([TK-13);

3uamo:

— OCHOBHBIE CITOCOOBI JJOCTUKEHHS SKBUBAJIEHTHOCTH B IIEPEBOJIE;

— OCHOBHBIE ITPUEMBI IEPEBO/IA;

S3BIKOBYIO HOPMY M OCHOBHBIE (DYHKIIMH SI3bIKA KAK CUCTEMBI;



— JIOCTaTOYHOE JJIs BBINOJHEHUS MepeBOJa KOJUYECTBO JIEKCHMYECKUX €IMHHUII,
(pa3eosoru3MoB, B TOM YHCJIE COIMATBHBIX TEPMUHOB U IMHTBOCTPAHOBETUECKUX PEaNTHi;

ymembp:

— IPUMEHATh OCHOBHBIE IPUEMBI IIEPEBO/IA;

— OCYIIECTBJIATH IUCBMEHHBIM MepeBoJ C COONIOJEHHMEM HOPM JIEKCHYECKOM
9KBHUBAJIEHTHOCTH, COOJIIOIEHUEM I'PaMMaTHYECKUX, CAHTAKCUUECKHUX U CTUIIMCTUYECKUX HOPM;

— 0(hOpMIIATH TEKCT MEPEBO/IA B KOMIIBIOTEPHOM TEKCTOBOM PEAAKTOPE;

— OCYILIECTBIISITh TEPEBOJ C COOJIOACHHEM HOPM JIEKCHUECKOM HKBHUBAJIEHTHOCTH,
COOJIIOJICHHEM TPaMMAaTHYECKHUX, CUHTAKCUYECKUX U CTHIIMCTUYECKHX HOPM TEKCTa IepeBoja U
TEMIOPATbHBIX XapaKTEPUCTUK UCXOAHOIO TEKCTA;

enademp:

— METOJUKOW TPEANEepeBOAUYECKOTO aHajh3a TEeKCTa, CIIOCOOCTBYIOMIEH TOYHOMY
BOCTIPUSATHIO UCXOHOTO BBICKA3BIBAHUS;

— METOJIMKON TIOJITOTOBKM K BBITIOJIHEHUIO MEPEeBOJIa, BKIOYAs MOUCK HH(OpMAIWH B
CIPaBOYHOM, CIIEIIMATILHOM JTUTEPATypPE U KOMITBIOTEPHBIX CETSIX;

— OCHOBaMH CHCTEMBI COKPAIICHHOHN MIePEeBOYECKON 3aITUCH MPH BHITIOTHEHUH TIEPEBO/IA;

— OCHOBHOM MHOSI3bIYHOM TEPMUHOJIOTUEN CTIEINATbHOCTH;

— oCHOBaMU pedepupoBaHus U AHHOTUPOBAHUS JIUTEPATYPHI TIO CIISITUAITBHOCTH.

3. KpaTkoe conpep:xanue JTUCUMILIUHBI:

Beenenue. Ilpenmer u ponb mepeBojia B COBpeMEHHOM oOmiecTBe. PaznuunHble BUIIBI
nepeBoja. 3ajJauyd M MECTO Kypca B IMOATOTOBKe OakalaBpa MO HAaIPaBJICHUIO MOJITOTOBKHU
«OHepro- u pecypcocOeperamime MpoIrecchl B XUMHYECKOW TEXHOJIOTHH, HEPTEXHUMHH U
OMOTEXHOJIOTHIY.

Mooyns 1. Ilepesoo npednoscenuii ¢ sudospemennvimu ghopmamu Indefinite, Continuous.

1.1. CpaBHeHue moOpsjaKa CJIOB B AHTJIMHCKOM U pyccKOM mpeanokeHusx. IlepeBoj
IIPOCTOTO MOBECTBOBATEIHLHOTO MPEIOKEHUS HACTOSIIETO, OyIYIIET0 U MPOIISANIETO BPEMEHH.

Oco0eHHOCTH TIEpPeBOIa BOIIPOCUTEIBHBIX U OTPUIATENIbHBIX MPEIOKEHUH B pa3TUYHbIX
BpEMEHax.

1.2 TlepeBox mpemnoxxenuid Bo BpeMeHax Indefinite, Continuous. Urenue u nepeBo 1o
teme "Xumus'".

Mooyne 2. Ilepeod npeonodcenuti ¢ ucnoivzosanuem suoospemennvix gopm Perfect,
Perfect Continuous.

2.1. TlepeBom mpemioxenuii Bo Bpemenax rpymn Perfect, Perfect Continuous
(YyTBEpaUTEIbHBIE, BOIIPOCUTENFHBIE W OTpHIATENbHBIE (opMbl). OCOOEHHOCTH ymoTpeOIeHus
BCIIOMOTaTeNbHBIX TJIaroJoB.

2.2 IlepeBon cTpagaTeabHOTO 3aj0ra. TpyaHble Cllydan IepeBo/ia CTPaaaTeIbHOTO 3aJI0Ta.
UYrteHue U epeBo TeKCTOB Mo TeMe «Hayka u HayuHble MeToab», « TexHomorus». AKTUBU3ALUS
JICKCUKH TTPOYUTAHHBIX TEKCTOB.

2.3. TlepeBoa mpuaaTouHbIX npepioxenuid. [Ipugatounsie nognexamue. [IpugaTounsie
ckazyemble.  [lpumarouneie  ompenenurenbHble.  [IpumaTouHsie  0OCTOSITENHLCTBEHHBIC,
MPUIATOYHBIE TOTIOTHUTEIbHBIE.

2.4. Tumsl yCIOBHBIX NPEIJIOKEHHI, MpaBHia U OCOOCHHOCTH WX mepeBoa. llpakTuka
nepeBoja Ha TpUMEpax TEKCTOB  «Xumus Oyoyweeon, «/[.H. Menoenees», «Hayka u
MEXHON02USLY.

2.5. TlepeBon mpennoKeHUH C y4eTOM IMIpaBHIIa corjacoBaHus BpemeH. [Ipsmas u
KOCBEHHAs peyb.

2.6. Paznuunblie BapuaHTHI IEpeBOa CYIIECTBUTEIBHOTO B MIPEITI0KEHHUH.

2.7. MojanbHbIE TJIarojIbl U 0COOEHHOCTH UX TiepeBoja. Pa3BuTre HaBBIKOB MIEpeBoia 1o
teme "Hayka 3aBTpaminero aas'".

2.8. CneunanbHas TepMuHosorus o teme "Jlaboparopus".



2.9. Cokpamenust. OcoOEHHOCTH UX NepeBoja. Pa3BuTHe HaBBIKOB MEpPEBOAa HA IpUMEpe
TeKCTOB 1o Teme «Jlaboparopus», «3MepeHus: B XUMUNY.

Mooynv 3. Ocobennocmu nepegooa NpeonodtceHuti ¢ UCNOIb30BAHUEM HETUYHbIX Dopm
enazona.

3.1. Henuunslie Gopmsbl raarona. Mupuautue (HeompenenenHas ¢gopma riarona). Poms
MH(QUHATUBA B MPEUIOKCHUU M BapHAHTHI IEPEBOJIa HA PYCCKUI S3bIK. [IpudacTust u repyHIuid.

3.2. NuduautuBHbIe 000pOTHL. OOOPOT [OMOMHEHHE C HH()UHUTHBOM. BapuaHTbI
nepeBojla Ha pycCKuM s3blKk. TepmuHonorus 1o TemMe "CoOBpeMEHHbIE D3HEpPro- u
pecypcocOeperaronue TeXHOJIOruu'".

3.3. OGopor mnomnexamee ¢ WHOUHATABOM. Pa3nuuHbie BapuaHTBl TIEPEBOJA.
Tepmunonorus no Teme "XuMudeckas TEXHOJIOTHsL, HEPTeXUMHUS U OnoTexHonorus".

3.4. IlepeBoa mMpUYacTHBIX 000POTOB. AOCOMIOTHBIN NpuyacTHbIE OGOpPOT U BapUAHTHI
nepesoja. PasButue HaBBIKOB IlepeBoja o Teme "buorexHonorus".

OOm1ee KOMUYeCTBO MOAYJIEH - 3.

4. O0beM yueOHOH TUCHHIJIMHBI

3 4
B B 3 CEMECTP 4 CEMECTP
Bunel yueOHOI pabOThI 3aYETHBIX | aKaJEeM. | CEMECTDP B ceMecTp B
eIMHUIIAX | yacax B3.€. | akajeM. | B3.e. | aKaJeMm.
Jacax qacax
Oomasn TPYA0EeMKOCTH 4 144 2 72 2 72
AUCUMUIUIUHBI N0 y4YeOHOMY
TLUIAHY
KonTtakTHas padora (KP): 16/9 64 8/9 32 8/9 32
Jlexuyu yuebHbIM NAAHOM He - - - -
npeodyCcMompeHbl
[Mpaktrueckue 3ansrusi (I13) 16/9 64 8/9 32 8/9 32
JlaGopaTopHsbie 3aHSATHUS - - - -
VueOHbIM NIAAHOM He
npeodyCMompeHbl
CamMocTosiTe;IbHAs  padoTa 20/9 80 10/9 40 10/9 40
(CP):
VYupakHeHus 1o 20/9 80 10/9 40 10/9 40
COOTBETCTBYIOLIUM pazjiesiaM
JIICIIATUTHHEI
Bua konTpoasi: 3a4ér ¢
OLICHKOM
§ B B 3 3 cemectp 4 4 cemectp
Buner yueOHoiA B B
PaBOTHI 3a4YETHBIX | aCTPOHOM. | CEMECTp ACTPOHOM. ceMecTp ACTPOHOM.
eIMHUTIAX gacax B 3.€. B 3.C.
qacax Jacax
O0mas 4 108 2 54 2 54
TPY/10€MKOCTh
AUCHHIITAHBI no
y4eOHOMY IJIaHy
KonrakTHas pa6Gora 16/9 48 8/9 24 8/9 24
(KP):




Jlexun VueOHbIM - - - -
NIAHOM He
npeodyCMOmpeHbl
[MpakTHueckue 16/9 48 8/9 24 8/9 24
3ansartus (I13)
JlaGoparopHubie - - - -
3aHATUS VUEOHbIM
NIAHOM He
npeodycMompeHsl
CamocrosiTe/IbHAs 20/9 60 10/9 30 10/9 30
paborta (CP):
VYrpakHeHus o 20/9 60 10/9 30 10/9 30
COOTBETCTBYIOLIUM
pazzaenam
JIUCIIATUTHHBI

Bua kouTpoJsi: 3a4éT
C OLICHKOM

AHHOTanus padoyel NporpaMmal
I'pa:xknanckas 3ammra B upe3BbiyaiiHbIX cutyauusax (OT/.B.02)

1. Heap AMCHUIUIMHBI --TIOJTOTOBUTH CTYAEHTa K OCMBICIEHHBIM IPAaKTUYECKUM
JeMCTBUSAM MO OOECNEeYEeHUI0 CBOEH 0€30ImacHOCTH M 3alllUThl B YCJIOBUSIX BO3HHKHOBEHMS
Ype3BbIYATHON CUTYallU IPUPOIHOTO, TEXHOIT€HHOT'O M BOGHHOTO XapakTepa.

OcHOBHOW 3ajjauell JUCHMIUIMHBI SBISETCS (OPMHPOBAHHWE YMEHHM U HaBBIKOB,
MO3BOJIAIOIIMX HA OCHOBE M3YyYEHHUs OINACHBIX U MOpakawoluX (aKTOpPOB Ype3BbIUAWHBIX
CUTyalui IPUPOJTHOTO, TEXHOT€HHOT'0 ¥ BOEHHOI'O XapaKTepa, APYTHUX OMIACHOCTEW YMENO pelaTh
BOIPOCHI CBOEH 0€30IaCHOCTH C MCIIOJI30BAHUEM CPEJICTB CUCTEMBI I'PaXk/I1aHCKON 3alUThI.

2. B pe3yabTaTre 0CBOCHHS NUCHHUILUINHBI CTY/ACHT J0JIKCH:

061ad0emsp CIENYIOIUMU KOMIETEHIUSIMHU:

- COCOOHOCTH HCIIOJIB30BaTh MPHUEMBI MEPBOI MOMOIIM, METOJbI 3aLIUThl B YCIOBUAX
4ype3BbrdaiiHbIX cutyanuii (OK-9)

3Hamy:

- XapaKTEePUCTHUKU TPUPOJHBIX OEICTBHM, TEXHOTEHHBIX aBapuii W  KatacTpod Ha
paaualoHHO, XUMUUYECKU U OMOJIOTHUECKHU ONACHBIX 00BbEKTaX, Hopakaroue (GakTopbl Jpyrux
OINacCHOCTEI;

- OCHOBBI BO3/IEHCTBHS ONAcCHBIX (PAaKTOPOB UPE3BBIYAWHBIX CUTyallMid Ha 4elloBeKa U
IPUPOJIHYIO CPEy, AOIyCTUMBIE MPEAEIbHbIE KPUTEPUH HETAaTUBHOIO BO3/ICHCTBUS;

- Mepbl 0e30mMacHOro MoBeAEHMsI NMpHU NpeObIBaHUM B paiioHax (30HaxX) IOXKapos,
PaAMOAaKTUBHOIO, XUMHUYECKOTO U OMOJIOTMYECKOI0 3arpsI3HEHUS;

- CIocoObl M CpeACTBa 3aLIUTHl YeJIOBEKa OT BO3JACHCTBHSA MOpakaroUMX (HaKTOpOB
Ype3BbIYANHBIX CUTYaIMil IPUPOJHOIO, TEXHOTEHHOTO U BOEHHOI'O XapaKTepa.

ymembp:

- HCIOJIb30BaTh CPEACTBA 3aLUTHl OPraHOB JBIXaHHUA U KOXH, MEIULUHCKUE s
CaMO3aIlUThl U OKA3aHUs TOMOLIY IPYTUM JIIOISIM;

- NPUMEHATh MEPBUYHBIE CPEJACTBA MOXKAPOTYLICHHS U1 JIOKAIM3ALUM U TYLICHUS
Mo’Kapa, BO3HUKIILIETO B ayIUTOPUH (J1TaOOpaTOPHH);

- OKa3blBaTh ceO€ U JAPYTUM MOCTPaJaBIIUM MEIULUHCKYIO OMOIIb C UCIOJb30BaHUEM
TaOEIbHBIX U MOAPYYHBIX MEAULIMHCKUX CPEJCTB.

enademp:

- npuéMaMu MpPOBEAEHUS YaCTUYHOM caHUTapHOW OOpabOTKM MpH BBIXOAE U3 pailoHa
(30HBI) PaAMOAKTUBHOIO, XUMHUYECKOTO U OMOJIOTMYECKOI0 3arpsi3HEHUS (3apaKeHus);

- croco0aMy U TEXHOJIOTHSIMM 3aLIUThI B YPE3BbIYAHBIX CUTYAIUSX.



3. Kparkoe conepxxanue 1M CUUILTHHBI.

1. OmacHoctu mpupomgHoro xapakrtepa. CTUXUWiTHBIC OCJCTBHS, SIBJICHUS TMPUPOIBI
pPa3pyUINTENBLHON CUITBI - 3€MIIETPSCEHHUS, HABOJHEHUS, CEJIeBbIE TIOTOKHU, OMOJI3HHU, CHEKHBIC
3aHOCBHI, U3BEPKEHHE BYJIKAHOB, 00BAJIbI, 3aCYXH, yparaHbl, Oypu, HOXapsbl.

2. OmacHOCTH TEXHOTEHHOTO XapakTepa. ABapuH U KaTacTpodbl Ha paAHAIIMOHHO
OIIACHOM OOBEKTe, XHUMMYCCKU OIIACHOM OOBCKTS, OHOJIOTMYECKH OIIACHOM OOBEKTES, Ha
TpaHcropTe  (KEJIE3HOJOPOKHOM,  aBTOMOOWJILHOM,  pPEYHOM,  aBHAIlMOHHOM);  Ha
TUAPOCOOPYKEHHSIX; HA KOMMYHAQJIBHBIX CUCTEMAaX JKU3HE00ECTIeUeHHU .

3. OmacHocTH BOGHHOTO XapakTepa. [IpuMeHenne opykusi MacCOBOTO TOPaKEHUS
(s1IepHOTO, XUMUIECKOTO, OMOJIOTHYECKOTO), OOBIIHBIX CPEJICTB C 3KUTATECIILHBIM HATIOJTHCHHEM,
HOBBIX BHJIOB OPY>KHSI. 30HBI 3apaXKEHUS OT CPECTB MOPAKEHUS U UX BO3/ICHCTBUE HA HACEICHUE
Y OKPY>KAIOIIIYIO IPUPOJIHYIO CPEy.

4. oxxapHasi 6€30MaCHOCTh — COCTOSIHUE 3aIUIIIEHHOCTH HACEICHUS, UMYIIECTBA,
o0111ecTBa ¥ TOCyAapCTBa OT MOXKapoB. [loxkapHas oracHOCTh (MPUYUHBI BOSHUKHOBEHHS TTOKAPOB
B 3/IaHUSX, JIECHBIE Moxkaphl). Jlokanuzanusa u TymeHue noxapon. llpocTeifine TexHUYecKue
cpenactBa noxkaporyueHus (oruerymmrenu OIT -8, OY-2) u npaBuiia moyib30BaHUS UMH.

5. KoMmruiekc MeponpusiTUi rpa)KJIaHCKOM 3allUThl HACETICHUS.

Onosemienue 1 MHPOPMHUpPOBAaHUE HacelneHUs 00 omacHocTu. IIpuHATHE HaceleHueMm
curHaigoB omnoBemeHus («Buumanue Bcem!», «Bosaymnas TtpeBora», «Pammaronnas
OTAaCHOCTBY, «XHUMHUYecKas TpeBora», «OTOOH OmacHOCTH») W TOPAIOK JEHCTBHSA IO HHM.
DOBakyalnus HaceleHHs U3 30HbI omacHOCTH. CrocoObl 3Bakyallud OKCTpEHHas SBaKyalus
CTYJICHTOB U3 ayJIMTOPUU MPU BOZHUKHOBEHUU TOXKAapa.

CpencrTBa MHIUBHyaIbHOM 3amuThl opraHoB apixanus (I'T1-7, I'TI-7B, ITI-9, P-2, V-
2K, PITIA-1, PIIT-67M, PVY-60M, «®enuxcy, I'/A3K, AT, ATIT-3, TI3Y-K, UII-4M, UII-5, UII-
6, KUII-8), koxu (JI-1, O3K, KUX-4M, KUX-5M) gyenoBeka. MeTUIIMHCKUE CPEICTBA 3AIUTHI .

CpenctBa KOJUIGKTMBHOW 3alllUThl HaceneHus. Ha3zHaueHue,  3alIuTHBIE CBOMCTBA
yoexun.  IIportuBopaamanuonnsie ykpbiTus (IIPY, mom3emnble memexogHble MEPEXOJIbl,
3ariy0JIeHHbIE CTAHIIMK METPOIIOJIUTEHA), MPOCTEHIINE YKPBITUS (TPAHIIIEH, OKOTIBI, IEPEKPHITHIC
mienu). [IpaBuna 3anstus yoexunia.

6. OxazaHue nepBOil MEIUIIMHCKOW IOMOIIM MPU OXKOTaX, PAaHEHUSX, 3apAKEHUSX.
[TpoBeneHne yacTUYHON caHUTAPHON 00PaOOTKU KOYKHBIX TOKPOBOB YEJIOBEKA MPH BBIXOE U3 30H
PaIMOAKTUBHOTO, XUMHUYECKOTO U OMOJIOTHIECKOTO 3apaKeHHs (3arpsiI3HEHUS ), U3 30H TI0KAPOB.

7. JluxkBupanuys TOCIEACTBUUA Ype3BbIYaWHOM cuUTyanuu. PanuarmonHas wu
XUMHUYECKasl pas3Bellka odara MOpaxKeHHs (3apa)xeHus). ABapUiHO-CIacaTellbHbIC PaOOTHI.
CrneuunanbHas 00paboTka TEXHHKH, MECTHOCTH, OOBEKTOB ([€3aKTHBAlMs, Jera3aius,
ne3nH(EKIHsI, Te3NHCEKIIUS

8. DKcTpeHHas 3BaKyalus U3 ayJIuTOpUU (J1abopaTopuH) B YCIOBUAX MOXKapa,
paauaMoOHHOT0, XUMUYECKOT0, OMOJIOTHYECKOTO 3arpsi3HEHUS TEPPUTOPUH C HUCTIOIH30BAHHEM
npocreimmx cpeacts 3amuThl («Denukey, I'J13K, nporusorasa I'TI-7 ¢ J{I1I'-3).

4. O0beM yueOHO# JUCUMIITIMHBI

Bun yuebHOM paboThI B 3aueTHBIX equHMIIAX | B akazmem. gacax
OO6masi TpyA0eMKOCTh TUCIHIIJIHHBI 1 36
AYIUTOpPHBIE 3aHATHS: 4/9 16
Jlexuuu 4/9 16
CamocTosiTe1bHAs1 padoTa 5/9 20
IToaroroBka K KOHTPOJIBHBIM paboTam 5/9 20
By HTOroBOro0 KOHTPOJIsi: 3a4€T - -




Bun yue6HO# paboThI

B 3aueTHBIX eqUHHIIAX

B actponom.

Jacax
O0mas Tpy10eMKOCTh JTHCIUILTHHBI 1 27
AYIUTOPHDBIE 3aHATHS: 4/9 12
Jlexumu 4/9 12
CamMocTosiITeIbHASI paboTa 5/9 15
[ToarotoBka K KOHTPOJIbHBIM paboTaMm 5/9 15

Bua urorosoro KOHTPOJISA: 3a49€T




